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INOACHUTEJIbBHASA 3AIIMCKA

CraTtyc 10KYMEHTA

Pa6ouas nporpamma OUY Illkona «XXI Bexk» pa3padoTaH B COOTBETCTBUU
CO CIIEAYIOIMMHU HOPMATUBHBIMU MTPABOBBIMU aKTaMU U JOKYMEHTaMHU:

— ¢ @enepanbHbIM 3aKOHOM 0T 29.12.2012 No 273-®3 «O06 obpazoBanuu
B Poccuiickon denepauuny;

— denepanbHBIM TOCYAAPCTBEHHBIM 00pPa30BATENbHBIM  CTAHIAPTOM
HA4YaJIbHOTO O0OIIero o0pa3oBaHUsA, YTBEP)KIECHHBIM MPUKa30M MMHHOOpHAYKHU
ot 06.10.2009 Ne 373;

— DenepanbHBIM TOCYAAPCTBEHHBIM  00pPa30BATENBHBIM  CTAHIAPTOM
HAYaJIbHOTO oO1ero o0OpazoBaHus oOy4Jaronmxcs C OrpaHUYEeHHBIMU
BO3MOXKHOCTSIMU 3/I0POBBSI, YTBEPKJICHHBIM IMpUKa3oM MunoOpHayku ot 19.12.2014
Ne 1598;

— @enepanbHbIM  TOCYAAPCTBEHHBIM  00pa30BaTENbHBIM  CTAHIAPTOM
OCHOBHOTO 00miero oOpa3oBaHUs, YTBEPXKICHHBIM MPUKA30oM MUHOOpHAYKHU
ot 17.12.2010 Ne 1897;

— @enepanbHbIM  TOCYAAPCTBEHHBIM  00pa30BaTENbHBIM  CTAHIAPTOM
cpenHero oOmero 0o0pa3oBaHMs, YTBEP)KIECHHBIM NMPUKa3oM MMHOOpHAYKH
oT 17.05.2012 Ne 413;

— CII 2.4.3648-20 «CanuTapHO-3IUAIEMHUOJIOTHUECKUE TPEOOBAHUS K
OpraHU3aNMsIM BOCTIUTAHUS U O0YUCHHUSI, OTABIXA M O3I0POBIICHUS JIETEH U
MOJIOJICKI;

— CanlluH 1.2.3685-21 «['urnennveckue HOpMAaTUBBI U TPEOOBAHUS K
obecrnieyeHnt0 6€30nmacHOCTH U (MJIn) 6€3BPETHOCTH JIJIsl YeJIoBeKa (PaKTOpPOB Cpebl
OOHUTaHUAY;

— CII 3.1/2.4.3598-20 «CanuTapHO-3MUAEMUOJIOTHYECKHE TPEOOBaHUS K
YCTPOMCTBY, COAEPKaHUIO U OpTraHU3allKi padoThl 00pa30BaTENIbHBIX OPTaHU3ALUN
U JIpyTUX OOBEKTOB COLMAIBHONW MHGPACTPYKTYyphl AJIA JETEd M MOJOJEKHU B
YCJIOBUSIX pacipocTpaHeHus HOBoM kopoHaBupycHoi uHdekiuu (COVID-19)y»;

— Ilpukazom Muno6paayku Poccum ot 09.01.2014 Ne 2 «O6
YTBEPXKIAECHUU TMOpSJAKAa TMPUMEHEHUS] OpraHu3alusiMH, OCYIIECTBISIOIIUMU
o0pa3oBaTeNbHyI0 JACSITENBbHOCTb, JJIEKTPOHHOIO OOYYEHHS, JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIA MPU Peah3aIiii 00pa30BaTEIbHBIX TPOTPaAMM;

— ¥Ycraowm llIkoumsr;

—  JlokanbHbIMH HOpMATUBHBIMH akTamu [IIkoJIbL

[IpoaomKUTEnsHOCTD YyueOHOT0 rojja cocTaBisieT 34 yueOHbIe HEACH.
OOy4deHne opraHu30BaHO B PEKUME S-THEBHOU yUCOHOM HECIH.

Pabouas mporpaMmMa 1o MaTeMaTUKe COCTaBJIEHA HA OCHOBE:

1. ®enepasibHOTO TOCYJAPCTBEHHOTO CTaHAApTa OCHOBHOIO OOUIETO
oOpa3oBaHus;

2.ITporpammsbl 1151 0011I€00pa30BaTENBHBIX IKOJ. MaTeMaTuka
(coctaButenu: .M. Ky3nenosa, H.I'. Muntox).



3. ABtopckas nporpamma JI.C.AtanacsHa Jij1s 001eo0pa3oBaTeIbHbIX
yupexaennit. (IIlporpammel. 'eomerpust. 7-9 kacchl. -
M.:IIpocsemienue,2008)

Pabouast mporpaMmMa BBITIOJIHSIET JIBE€ OCHOBHBIE (PYHKIUU:

Hugopmayuonno-memoouueckasa (PpyHKIUS TO3BOJISIET BCEM yYaCTHHUKAM
00pa3oBaTeNbHOTO TpoIlecca TOMYyYUTh TMPEACTABICHUE O IIeNISIX, COACpPKAHUH,
oOmiedt crtpateruu OOy4eHHS, BOCIUTAHUS WM DPA3BUTUS YYalIUXCS CPEJACTBAMU
JTAHHOTO Y4eOHOTO MpeaMeTa.

Opzanuzayuonno-naanupyrowiaa (QyHKUUS TPEIyCMaTpPUBAECT BblAEICHHUE
9TanoB OO0Yy4YEHMs, CTPYKTYpUPOBaHUE Yy4yeOHOrOo Marepuala, OINpPEACIICHUE €ro
KOJIMYECTBEHHBIX M KAUYE€CTBEHHBIX XAPAKTEPUCTUK HA KaXKJIOM M3 3TaloB, B TOM
YHUCIIe JJIS1 COJIEP KaTeIbHOTO HAMOIHEHUS IPOMEKYTOYHOM aTTeCcTalluy yYaluxcs.

Pabouast mporpamma sIBII€TCSI OPUEHTHUPOM I COCTABJIEHHUS aBTOPCKHUX
y4€OHBIX MPOrpaMM U y4€OHUKOB.

CTpVYKTYpA JOKYMEHTA

Paboyast mporpamma BKJIIOUYAET CIIEAYIOLIUE pa3ebl:

- IOSICHUTEINIbHYIO 3aITUCKY;

- OCHOBHOE COZIEp>KaHHUE C PACIIPE/IeIEHUEM YUeOHbIX YacOoB;
- yueOHO-TeMaTHUECKH IJ1aH;

- TpeOOBaHMs K YPOBHIO MOJATOTOBKH 00yUYaIOLIUXCS;

- IUTEpaTypy U CpeAcTBa O0yUEHHUS;

- KaJeHJapHO-TeMaTU4YeCKOe MIaHUPOBAHNUE.

O01masg XapakTepuCTHKA VUYEOHOT0 MpeaMeTa

MartemaTtnueckoe o00pa3oBaHWE B OCHOBHOW IIIKOJE CKJIAABIBACTCS W3
CICAYIOIIUX  COJEpKATEIbHbIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUS  OJIOKOB):
apugmemuka; ancedopa; zeomempus; 3r1eMeHmbl KOMOUHAMOPUKU, Meopuu
eepoamuocmeit, Cmamucmukyu u jao2uxku. B cBoeil COBOKYITHOCTH OHU OTpPaXaroT
OoraThlif ONBIT O0YYEHUsI MaTeMaTUKE B HAIIEW CTpaHe, yUYUTHIBAIOT COBPEMEHHBIC
TEHJICHIIMM OTEYECTBEHHON M 3apyOeKHOW IIMKOJIbI M TIO3BOJISIOT peajn30BaTh
MOCTaBJICHHBIC TIEPE/T ITKOJIBHBIM 00pa30BaHUEM II€JIM HA NH(OPMAITMOHHO EMKOM U
MPAKTUYECKA 3HAYMMOM MaTepuasnie. OTH COJEpKAaTeNbHbIE KOMIIOHEHTHI,
pa3BUBasiACh Ha TPOTSHKEHWH BCEX JIeT OOYYCHHsS, ECTECTBEHHBIM 00pa3oM
MEePETUICTAIOTCS ¥ B3aUMO/ICHCTBYIOT B YUEOHBIX KypCax.

Apugpmemuxa npu3zBaHa CcHocoOCTBOBAaTh MNPUOOPETCHUIO MPAKTUYECKHUX
HaBBIKOB, HEOOXOUMBIX JIJI NMOBCEAHEBHOM KU3HU. OHA CIIY>KUT 0a30il [l BCEro
JNaTbHEUIIeT0 W3Yy4YeHUsT MaTeMaTHKH, CIIOCOOCTBYET JIOTUYECKOMY pa3BUTHIO U
(GbopMUPOBAHUIO YMEHUS MOJIB30BATHCS AJITOPUTMAMU.



Anzedpa wauneneHa Ha (HOPMUPOBAHME MaTEMATHYECKOIO ammapara s
pelleHus 3aj1a4 U3 MaTEMATUKH, CMEXKHBIX MPEAMETOB, OKPYKAIOIIEH PEAIbHOCTH.
S3bIK anreOphl MOTYEPKUBACT 3HAUYCHHE MATEMATHUKHU KaK S3bIKa JUJIS MMOCTPOCHUS
MAaTEMATHYECKUX MOJICNICH, MPOILECCOB W SABJICHUM peanibHOTO mupa. OgHOW U3
OCHOBHBIX 3a/lad M3y4YeHUs aireOphl SBISETCS pa3BUTHE aJITOPUTMUUYECKOTO
MBIIIICHUSI, HEOOXOAMMOTO, B YAaCTHOCTH, JII OCBOCHHSI Kypca HHGOPMATHKH;
OBJIaJICHHE HaBBIKAMU JNETyKTUBHBIX pacCyXJIEHUU. [IpeoOpazoBanme
CHMBOJIMYECKUX (OpM BHOCHT CBOM CHEHU(PUUYSCKHH BKJIaJ B pa3BUTHE
BOOOpa)KEHUS, CIIOCOOHOCTEH K MaTeMaTH4ecKoMy TBOpuecTBY. [Ipyroi BakHOM
3aaueil M3y4YeHHUs aireOpbl SBISETCA MOJYYCHHE IIKOJbHUKAMU KOHKPETHBIX
3HAHUHW O (DYHKIMAX KaK BaKHEUIIEH MaTEeMaTHYEeCKON MOJCIM JJIS ONHUCAHHUS U
HCCIICIOBAaHUSI PA3HOOOPA3HBIX TIPOIIECCOB (PaBHOMEPHBIX, PaBHOYCKOPECHHBIX,
SKCIIOHEHIIUAJIbHBIX, TEPUOJAUMYECKUX U JIp.), JJIsI (GOPMUPOBAHUS Yy YUalIUXCSA
MPEJICTABICHNUI O POJIYM MATEMATUKH B PA3BUTUHU IUBUJIA3ALNHN U KYJIbTYPHI.

TI'eomempus — oOaVH W3 BaXHEHIIMX KOMIIOHEHTOB MAaTE€MaTHYECKOTO
oOpa3zoBaHus, HeoOXoaumas JUisi MNPUOOPETEHUS KOHKPETHBIX 3HAHUUA O
MIPOCTPAHCTBE U MPAKTUYECKU 3HAYUMBIX YMEHHM, POPMHUPOBAHUS S3bIKA OMUCAHUS
00BEKTOB OKPYKAIOLIETO MUPA, I Pa3BUTHS MMPOCTPAHCTBEHHOTO BOOOPAKECHUS U
UHTYULIUU, MAaTEMATUYECKON KYJIbTYPBI, AJI1 3CTETUYECKOT0 BOCIIUTAHUS YUAIIUXCS.
N3ydyenue reomeTpunM BHOCUT BKJIaJ B pPa3BUTHE JIOTUYECKOTO MBIIUICHUS, B
(¢opMupOBaHKE NOHATHS JOKA3aTEIbCTBA.

dnemenmovl  n102uKu, KOMOUHAMOPUKU, CMAMUCMUKU U  Mmeopuu
eepoamuocmeii  CTaHOBATCA  00A3aTENbHBIM ~ KOMIIOHEHTOM  HIKOJIBHOTO
o0Opa3oBaHMs, YCHJIMBAIOIIUM €r0 MPHUKIAJAHOE U MPAKTHUECKOE 3HaueHue. DTOT
Matepuasl HeoOXOJuM, Mpexiae Bcero, s ¢GopmMupoBaHus (YHKIIHOHATBLHOU
IrPaMOTHOCTH — YMEHUH BOCIPHUHHMATh U aHaJIU3UPOBaTh HHGPOPMAIIHIO,
NPEJICTABICHHYI0O B pa3IUYHbIX (OpMax, MOHMMATh BEPOSTHOCTHBIM XapakTep
MHOTHX pEabHBIX 3aBUCUMOCTEH, MPOU3BOJIUTH TPOCTEUIINE BEPOSATHOCTHHIE
pacueTsl. M3yueHrne OCHOB KOMOWHATOPUKH MO3BOJIUT yYaIIEeMYyCsl OCYIIECTBISATH
paccMOTpEeHHE CiIy4aeB, mepebop W TMOJCYET YHClia BapHAHTOB, B TOM 4HCIE B
OPOCTEHIINX TPUKIAAHBIX 3a7adax. [Ipm M3yyeHUM CTATUCTUKU U TEOpUU
BEPOATHOCTEW O00OTalaloTCsl NPEJCTABICHUS O COBPEMEHHON KapTUHE MUpPA U
METOJIaX €ro HCCIENOBaHMsl, (POPMUPYETCS MOHMMAHUE pPOJM CTATUCTHKU Kak
UCTOYHMKA COLMAIBbHO 3HAUMMOM HH(OpPMAllMM U 3aKJIaJbIBAlOTCS OCHOBBI
BEPOATHOCTHOI'O MBILLIJICHHUS.

Takum 00pa3zom, B X0Zi€ OCBOEHUS COJIEp)KaHUs Kypca ydalluecs MOJIydaroT
BO3MOKHOCTb:

- pa3BUTh MPEJCTABICHHUS O YMCJIE U POJHM BBIYMCICHUI B YEIOBEUYECKOM
NPAKTHKE;

- c(hopMHpOBATh MPAKTUUECKUE HABBIKU BBITIOJHEHUS YCTHBIX, MTUChMEHHBIX,
UHCTPYMEHTAJIbHBIX BBIUMCICHUN, Pa3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;

- OBJIQJIETh CHMBOJHMYECKHM S3bIKOM aireOphl, BbIpaOOTaTh (opManbHO-
olepaTUBHBIE alreOpanyeckue YMEHUS U HAyYUTbCA MPUMEHSATh UX K PEUICHHIO
MaTEMaTHYECKUX U HEMAaTEMaTHUECKHX 3aj1ay;



- U3YYHTh CBOHCTBA M TpadUKH »SJIEMEHTAPHBIX (DYHKIHUNA, HAYIUTHCS
UCTIONb30BaTh (DYHKIIMOHAIBHO-TpapuuecKkue MPEICTaBICHHUS [JIsl ONWCAHUS |
aHallM3a pealbHbIX 3aBHCUMOCTEH;

- pa3BUTH MPOCTPAHCTBEHHBIC MPEJCTABICHUS W M300pa3UTEIbHBIE YMEHUS,
OCBOMTH OCHOBHBIC (DAKTHI M1 METO/IbI IFITAHUMETPHH, TIO3HAKOMHUTBHCS C IPOCTEHIITUMHU
MPOCTPAHCTBEHHBIMH TEIAMH M X CBOHCTBAMH;

- TIOJIyYUTh MPEJICTABICHUS O CTATUCTUICCKUX 3aKOHOMEPHOCTSIX B PEATBHOM
MUpPE M O pa3IMYHBIX CIOCO0AaX WX H3y4YeHUs, 00 OCOOEHHOCTSIX BBIBOJOB U
MIPOTHO30B, HOCSIIUX BEPOSITHOCTHBIN XapakTep;

- Pa3BUTH JIOTUYECKOE MBIIIUICHUE U PEUb — YMEHHE JIOTUYECKH 0OOCHOBHIBATH
CYXXJIEHUS, TIPOBOJUTH HECJIOXKHBIE CHCTEMAaTH3allid, NPUBOJUTH MPUMEDHI,
WCIIOJIB30BaTh PA3JIMYHBIC SI3BIKM MATEMATHKU (CIOBECHBIM, CHUMBOJIMYECKUH,
rpaguvecKkuil) I WUIIOCTpPAIllMd,  MHTEPNpEeTalud,  apryMEHTallud |
JI0Ka3aTeNbCTBRA;

- chopMHpPOBATh TPEICTABICHUS 00 M3y4aeMbIX TOHSITHSIX M METOJaX Kak
BOKHEUIITUX CPEACTBAX MATEMAaTHYECKOTO MOJICIMPOBAHUS PEaTbHBIX MPOIECCOB U
SIBJIICHHM.

ge.]m:

N3yuenne wmaTemMaTHKM Ha CTYIIEHH OCHOBHOTO o00mero oOpa3oBaHUS
HaIpPaBJICHO HA JIOCTUYKEHUE CIICTYIOIINX LIEJICH:
® OBJAJICHHE CHCTEMOW MaTEeMATHYECKUX 3HAHUN U YMEHUI, HEOOXOUMBIX JIJIs
MPUMEHEHUS B MPAKTUYECKOU JIEATEIIbHOCTH,
® U3yYCHUS CMEXKHBIX JUCIHHUIUINH, MPOJOJIKEHUS 00pa30BaHus;
® UHTEJUIGKTyaJlbHOE€  pa3BuTHe, (OPMHPOBAHHME  KAdyeCTB  JUYHOCTH,
HEO0OXOMMBIX YEJIOBEKY JJIsI TOJTHOIIEHHOM KU3HHU B COBPEMEHHOM OOITIECTRBE,
CBOMCTBEHHBIX MaTEeMaTHYECKOMN eI TSILHOCTH:
O SICHOCTH M TOYHOCTH MBICJIH,
O KPUTUYHOCTH MBIIIJICHHUS,
O HWHTYHUIIWH,
O JIOTHYECKOTO MBIIUICHUS, 3JIEMEHTOB AJITOPUTMUYECKON KYJIbTYPHI,
O TMPOCTPAHCTBEHHBIX MPECTABIICHU,
® CIMOCOOHOCTH K MPEOI0JICHUIO TPYAHOCTEM;
e (QopmupoBaHue TpEACTaBICHHK 00 HIEIX M METOJaX MaTeMaTHKH Kak
YHUBEPCAIBHOTO SI3bIKa HAYKU U TEXHUKH, CPEACTBA MOJEIUPOBAHUS ABICHUIN
1 MPOLIECCOB;
® BOCIUTAaHUE KYJIbTYpPbl JIMYHOCTHU, OTHOILICHHS K MaTeMaTHUKE KakK K 4acTH
00111eueIOBEYECKON KYJIbTYphl, UTparoliell 0cOOyI0 pojb B OOIIECTBEHHOM
Pa3BUTHUH.

MecTo VUEOHOT0 MPeaAMETa B VYeOHOM ILIaHe.

JanHas paboyast nporpaMma paccuuTaHa Ha 5 yuyeOHBIX 4acOB B HEZEIIO — Ha
204 yuebHbIx yaca B yueOHsbIi roj1. [IpeaycMoTpeHa moaroToBka K rocy1apcTBEHHON
UTOTOBOM aTTeCTalMM B 9 Kitacce.



B 8-9 «knaccax mnapamienbHO HM3ydalTCs MpEaMEThl  «Anredbpa»
«I'eomeTpus».

[IpeameT «AnreOpa» BKJIIOYAET psij BOIPOCOB apu(PMETUKH, PA3BUBAIOIILYIO
YUCJIOBYIO JIMHUIO 5-6 KilaccoB, COOCTBEHHO aire0panueckuil matepual,
aJIeMEHTapHbIe QYHKIINH, a TAKXKE JIEMEHThI BEPOSITHOCTHO-CTATUCTHUECKOMN JIMHUH.

B pamkax yudeOHoro mnpenmera «l'eomMeTpus» TpaaUIMOHHO H3y4aeTCs
CBKJIUJIOBA TEOMETpPHsI, DJJIEMEHTHl BEKTOPHOW  aireOpbl, TE€OMETPUUYECKHE
npeoOpa3oBaHuUs.

Kuaaccesi IIpeameTsl KoanuectBo yacoB
MaTeMaTH4YeCKOro UKJIa

8-9 anredpa 136

8-9 reoMeTpus 68

Aureopa

(OCHOBHOE€ COEPKAHNE TEM ¢ pacnpenejJeHueM 4acoB (1-e moJyroame)

Iloemopenue mamepuana 7 knacca (2 waca). Crenesp u €€ cBoiictBa. OHOUIICHBI
W JCUCTBUS HaJ HUMU. MHOrouneHsl W JeWcTBUA Hax HUMHU. DopMmyiisl
COKpAILLIEHHOI'O YMHOXKECHUS.

Anzeopauueckue opoou (14 uac). llonstue anredbpanudeckoit apodu. OCHOBHOE
CBOMCTBO anreOpamyeckoi Apobu. CokpalieHue anredpandeckux ApoOei.
CrnoxeHrve ¥ BbIYMTaHUE alreOpandeckux JpooOeil. YMHOXkeHHue | JejIeHUe
anreOpanueckux apoOed. BosBenenuwe anreOpanueckoil ApoOU B  CTEMEHb.
PanmonanbHoOe BhIpakeHue. PanmoHanbHOE ypaBHEeHHE. PellleHue pauyoHAIbHBIX
ypaBHeHU# (nepBble peacTaBieHust). CTeneHb ¢ paluoOHaIbHBIM [TOKA3aTENIEM.
@ynkyua y=+x . Ceoticmea keéadpamnozo kopus (11 uacos). ParyonanbHble 4ica.
[loHAaTHE KBaApPATHOrO KOPHA M3 HEOTpPUULATENBbHOro yucia. VMppauuoHalbHbIE
gpciia. MHOXECTBO IeHiCTBUTENBHBIX uncen. OyHKIUS y=+/x , e CBOWCTBA U rpaduK.
Boimyknocts ¢ynkiuu. OOnacte 3HaueHudl ¢yHkiuu. CBOMCTBa KBaApaTHBIX
kopHeit. [IpeoOpa3oBaHue BBIpaKEHUH, COACPKAIIUX OTEPANIO H3BICYCHUS
KBaJIpaTHOTO KOpHA. OCBOOOXKIEHUE OT UPPALMOHAIILHOCTH B 3HaMEHaTele ApoOu.
Moaynp JEUCTBUTEIBHOIO YHCIIA.

Keaopamuunaa pynkyua. @ynkyusay _k (11 uacos). KBanpatnunas QyHkuus, eé
X

cBoiicTBa u rpaduk. [ unep6ona. Acumnrora. KBagparueiii tpexunen. KBagparnanas
dbynkuus, ee cBoiicta u rpaduk. [lonsitue orpannyenHon Gyukiuu. [locrpoenue u
yreHue rpadukoB KycouyHbIX ¢GyHKuMd. ['paduueckoe perieHne KBaapaTHBIX
YPaBHECHUU.

Keaopamuwvie ypaenenus (13 uacos). KsanparHoe ypaBHeHue. lIpuBeneHHoe
(HempuBelleHHOE) KBajpaTHOe ypaBHeHue. [lomHoe (HEmoJIHOE) KBaJpaTHOE
ypaBHeHHe. KopeHb KBaapaTHOTrO ypaBHEHUsA. PellleHHe KBagpaTHOTO YpaBHEHUS
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METOOM PA3J0KEHUSI HA MHOMXHUTEIW, METOAOM BBIICIICHUS MOJHOTO KBAJapara.
JnckpumuHanT. @opMyJibl KOpHEH KBaApaTHOTO ypaBHeHus. [lapamerp. YpaBHeHuUe
C MmapaMeTpoM (HayaJibHbIE MPEJCTABICHUS). AJTOPUTM pPEUICHUSI pPallMOHATBHOTO
ypaBHEHUs. bUkBanpaTtHoe ypaBHeHHE. MeTo1 BBECHUA HOBOW NIEPEMEHHOM.
PannonanbHble ypaBHEHMS KaK MaTEMATHYECKHE MOJEIN PEaJbHBIX CUTyalUu.
YacTtHble ciayyaum ¢opMmyibl KOpHEH KBaJapaTHoro ypaBHeHus. Teopema Buera.
PaznoxeHnne kBagpaTHOro TpEX4JICHA HA JIMHEHWHbIE MHOXUTENU. VppanuonansHoe
ypaBHeHHE. MeTos BO3BEICHUS B KBapar.

Hepasencmea (7 uacog). CBoilcTBa 4YHMCIOBBIX HEpPaBEHCTB. HepaBeHCTBO cC
IepeMeHHol. PemieHue HepaBeHCTB ¢ mNepeMeHHOW. JIMHEMHOe HEpaBEHCTBO.
PaBHOCHIIbHBIE HepaBeHCTBa. PaBHOCWIBHOE MpeoOpa3oBaHUE HEPABEHCTBA.
KBagpaTHoe HEpaBeHCTBO. AJITOPUTM PENIEHUS KBAJAPATHOTO HEPABEHCTBA.
Bospacratomas ¢ynkiua. YosiBatomas ¢yHkiusa. MccienoBanue (QyHKuuii Ha
MOHOTOHHOCTb (C UCIIOJIb30BAHUEM CBOWMCTB YMCIIOBBIX HEPABEHCTB).
[IpubnmxkeHHble 3HAYEHUS JCHUCTBUTEIBHBIX UYHCEJI, MOTPEIIHOCTh MPUOIMKEHUS,
IpUOJIMKEHUE IO HETOCTATKY U MO M30bITKY. CTaHJapTHBINA BUJT YUCIIA.
Ilpomerxncymounoe noemopenue (10 uacoes). KBanpatabiii KOpEHb U €r0 CBOKCTBA.
KBaaparnunas ¢pynkuus. OyHKuus

y =+/x. Ksazgparusle ypaBuenus. HepaBencrsa.

I'EOMETPUA

OCHOBHOE COAEpKAHUE ¢ pacnpeneJeHueM y4eOHbIX YacoB (1-e moJjayroaue)

I'maBa S. YerbipexyroiabHuku (7 yacos)

MHOTOYTroJIbHUK, BBIMYKJIbIN MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK.
[TapannenorpamMm, ero cBoicTBa M npusHaku. Tparnenus. [IpsaMoyroabHUk, pomo,
KBaJpaT, ux cBoiicTBa. OceBasi ¥ LEHTPAJIbHASI CHAMMETPHH.

Konmponvnas paboma Ne 1 no meme « HemuipexyeoivHukuy

Heab: wu3yunth HaumboJiee BaKHbIE BHUIBI YETHIPEXYTOJbHUKOB —
napajjiesorpamMmm, NpsIMOyroJibHUK, poMO, KBaJpar, Tpaneluto; AaTh MpeCcTaBIcHUE
o ¢urypax, 06J1aIatoIIMX OCEBOM WM LIECHTPAIHLHON CUMMETPHUEH.

JlokazarenbcTBa OOJIBIIMHCTBA TEOPEM JAHHOW TEMbl M PEIICHUS MHOTHX
3a/1a4 MPOBOAATCA C IOMOLIBIO NPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, MOJITOMY
IIOJIE3HO UX IOBTOPUTH, B HAYAJIE U3YUEHUS TEMBI.

OceBasi u IeHTpajbHas CUMMETPUH BBOJATCA HE Kak mpeoOpa3oBaHHE
IUIOCKOCTH, a Kak CBOHCTBA TIeOMETpUYEeCKHMX (uUryp, B  YacCTHOCTH
YETBIPEXYTOJIBHUKOB. PaccMOTpeHHMe ATHUX MOHATHUM KakK ABMIKEHHM IIOCKOCTH
cocTouTcd B 9 Kiacce.

I'nmaBa 6. ILnomaasb (7 4acos)
[lonsiTve  muIoOmamM  MHOTOYrojpHUKA.  [lmomaam  mpsAMOYrojbHUKA,
napajuiesiorpaMmma, TpeyroibHHKa, Tpanenun. Teopema [Iudaropa.
Konmponvnas paboma Ne 2 no meme «llnowaou ghueyp»
Heab: pacmuputh U yriayOuTh TOMyYeHHBIE B 5—6 Ki1accax MpeacTaBlIeHUS
oOydJaromuxcsi 00 W3MEPEHUM W BBIUMCICHHM IUIONIANIEH; BBIBECTH (HOPMYIIBI
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wionafed TMpsSAMOYroJbHUKA, TapajieJorpaMMa, TpPEYroJIbHUKa, Tpareluu;
JI0Ka3aTh OJIHY W3 TJIaBHBIX TeopeM reomeTpun — Teopemy Iludaropa.

BeiBom  Qgopmyn s BBIUMCIEHHUS — IUIOMIAACH  MPSMOYTOJBHUKA,
napajuiesiorpaMma, TPEyrojibHUKa, TparnelMd OCHOBBIBACTCS HA JIBYX OCHOBHBIX
CBOMCTBaX IUIOMIAJIEH, KOTOpbIE MPUHUMAIOTCA MCXOAS W3  HAIIATHBIX
NIPEICTaBJICHUI, a TAaK)Ke Ha (hOpMyJIe TUIOIIA U KBapaTa, 000CHOBAaHUE KOTOPOU HE
SIBJISIETCS] 00S3aTEIBHBIM TSI 00 yYarOIIIXCSI.

HeTrpaaummonHoW nJisl MIKOJBHOTO Kypca SIBISIETCS TeopeMa 00 OTHOIICHHH
IJIOMAZeH TPEYroJbHUKOB, WMEIMUX M0 paBHOMY yriny. OHa TMO3BOJIIET B
JTaTbHEHIIEM 1aTh MPOCTOE OKA3aTEeIbCTBO MPU3HAKOB TI0I00MS TPEYTOJILHUKOB. B
ATOM COCTOMT OJHO W3 MPEUMYIIIECTB, 00YCIOBICHHBIX PAHHUM BBEJCHUEM TTOHSITHS
mwiomanan. Jloka3zarenscTBO Teopembl [ludaropa ocHOBBIBaeTCS Ha CBOWCTBAX
tonianed u opMynax Ijs MIomaae KBajapaTa u mpsMOyrojbHUKa. Jloka3piBaeTcs
TakKe Teopema, oopartHas Teopeme [ludaropa.

I'naBa 7. Ilono0HbIe TPEeYroabHUKH (9 4acoB)

[TonoOubie TpeyronbHuku. [Ipu3Haku mogoOus TpeyroibHUKOB. [IpumeHeHue
noj00us K A0Ka3aTeIbCTBY TEOPEM M pelieHuto 3a1ady. CUHyC, KOCHHYC U TaHT€HC
OCTpOTO yria NpsIMOYTOJIbLHOTO TPEYTrOJbHUKA.

Konmponvnasa paboma Ne 3 no meme «lIpuznaxu noooouss mpey2oabHUKO8».
Konmponvnas paboma Ne 4 no meme «llo0oonvle mpey2onbHuKu».

Lleanb: BBECTH MOHATHE MTOJOOHBIX TPEYTOIBHUKOB; PACCMOTPETh MPU3HAKH 01001
TPEYTOJIbHUKOB U WX MPUMEHEHHUS; CACNaTh MEePBBIN IIar B OCBOCHUH YYaI[UMUCS
TPUTOHOMETPHUUECKOTO armapara FreOMETPHUH.

Onpenenenre TOMOOHBIX  TPEYTrOJBHUKOB  JTAa€TCI HE Ha  OCHOBE
npeoOpa3oBaHus TOJI00MS, a Yepe3 PaBEHCTBO YIVIOB M MPOMNOPLHOHAIBHOCTh
CXOJICTBEHHBIX CTOPOH.

[Ipu3Haku nmogo0Oust TPEYroJbHUKOB JIOKA3bIBAIOTCS C MOMOIIBIO TEOPEMBI 00
OTHOLIEHUH TUIOLIAAeH TPEyTroIbHUKOB, UMEIOIIUX IO PABHOMY YTIIy.

Ha ocHoBe npu3HakoB 1moaoOusi AOKa3bIBA€TCS TEOpEMa O CPEAHEH JIMHUU
TPEYroJIbHUKA, YTBEPKJIEHUE O TOUKE MEPECEUCHHs] MEIMaH TPEYroJIbHUKA, a TAaKKe
JIBa YTBEPXKIEHUS O TMPONOPLUUOHAIBHBIX OTpe3Kax B NPSIMOYTOJIbBHOM
TPEYTOJIbHHKE. JlaeTca  mpeacTaBieHHME O MeToAe NoaoOus B 3ajadax Ha
OCTPOEHHUE.

B 3akitoueHre TeMbl BBOASTCS JIEMEHTHI TPUTOHOMETPUU — CUHYC, KOCUHYC
¥ TAHTEHC OCTPOTO yTJIa MPSMOYTOJIEHOTO TPEYTOJIbHUKA.

I'maBa 8. Oxpy:xkHocTh (8 yacos)

B3auMHoe pacnosnoxkeHnue npsiMoi 1 okpyxkHoctu. KacatenbHast K OKpyHOCTH,
ee CBOMCTBO U npu3Hak. LleHTpanbHbie U BIMCaHHbIE yIiibl. YeThipe 3ameuarenbHble
TOYKH TPEyrojbHUKa. Briucannas u onuvcaHHasi OKPYKHOCTH.

Konmponvnas paboma Ne 5 no meme « OKpyscHocmp .

Heanb: pacimiipuTh cBellIeHUS 00 OKPYKHOCTH, MOJyUYEHHbIE yUallUMUCS B 7 KJIAcCe;
U3YYUTh HOBbIE (DaKThl, CBSI3aHHBIE C OKPY>KHOCTHIO; TO3HAKOMHUTH OOYYAIOIINXCS C
YEeThIPHMS 3aMEYaTeNIbHBIMU TOUYKaMH TPEYTrOJbHUKA.



B nanHol Teme BBOAMTCS MHOTO HOBBIX MOHATHH U PacCMaTPUBAETCS MHOTO

YTBEPKACHUM, CBSI3aHHBIX C OKPY>XHOCTHIO. J[JIsi MX YCBOEHHUS CIIEAYET YACIUTH
00JIbIIIOE BHUMAHUE PEIISHUIO 3a]1a4.
YTBEpXKJIEHUSI O TOYKE TMEPECEUCHHUs] ONCCEKTPUC TPEYTroJbHUKA W TOYKE
MepeCceUYECHUs CEPEANHHBIX NEPIICHAUKYIIAPOB K CTOPOHAM TPEYTOJIbHUKA BHIBOASATCS
KaK CIJICJICTBUSI U3 TEOPEM O CBOMCTBAX OHCCEKTPHUCHI yria U CEPEAUHHOTO
MEPIIEHAUKYJISIpa K OTPE3KY. Teopema O TOUKE NEPEeCEUYEHUs: BBICOT TPEYTrOJbHUKA
(W HUX MOPOAOJDKEHUN) JOKa3bIBA€TCSI C IOMOIIBIO YTBEPXKACHUS O TOUYKE
MEPECEUYECHUS] CEPEANHHBIX MMEPIEHINUKYIISIPOB.

Hapsimy ¢ Teopemamu 00 OKPYKHOCTSIX, BIHCAHHOW B TPEYTOJbHUK H
OIIMCAHHOM OKOJIO HETr0, pacCMaTpUBAKOTCA CBOWCTBO CTOPOH OINKMCAHHOTO
YETBIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

9. IloBTOpeHue. Pemenne 3aaau. (2 yaca)

HUmozcosas konmponvuas paboma.

Hean: [ToBTopeHue, 06001IeHNE U CUCTEMATU3aIlUsl 3HaHUM, YMEHUN M HaBBIKOB 3a
MOJYyTOJINE.

OcHOBHOE coJiep:kaHKe ¢ pacnpeaeJeHueM Y4eOHbIX YacoB (2-e moJjayroaue)
1.IToBTOpeHue Kypca 7-8kJ (2 yaca)
2.HepaBeHCcTBa M MX CHCTEMBI (9 4)

JIuHeliHOE M KBagpaTHOE HEPABEHCTBO C OJHOW IEPEMEHHOM, YAaCTHOE U
oO1ee perieHue, pPaBHOCWIBHOCTh, PAaBHOCUJILHBIE MPEOOpa30BaHUsI, METO]
UHTEPBAJIOB. PanmonanpHble HEpaBeHCTBA C OJHOM IEPEMEHHOM, METO.
WHTEPBAJIOB, KpUBasi 3HAKOB, HECTPOTHE U CTPOTHE HepaBeHCTBA. (CucTeMbl
JIMHEHHBIX HEPABEHCTB, YACTHOE U 0011Iee PEIICHUE CUCTEMbl HEPABEHCTB.

KonTtpoabsHbIx padoT — 1.

3. Cucrembl_ypaBHeHuii (10)

PanmonanbHOE ypaBHEHHE C JABYMSI NEPEMEHHBIMH, PEIICHUE YPAaBHEHUS C
JByMsl TIEPEMEHHBIMU, PAaBHOCUJIbHBIE MTpeoOpa3oBaHus, rpaduk ypaBHEHUS,
CHCTEMa YPAaBHECHUU, PEIIIEHUE CUCTEMbI YPaBHEHU .

MeTon MOACTaHOBKU, METOJ aJreOpandecKkoro CI0KEHHs, METOJl BBEACHUS
HOBBIX MEPEMEHHBIX, PABHOCWIbHBIC CUCTEMbI YPaBHEHUH, AJITOPUTM METO/a
noAcTtaHOBKU. (CocTaBlieHME MaTEMaTHYEeCKONW MOJENH, CHUCTeMa JBYX
HEJIMHEHHBIX YpaBHEHUH, paboTa ¢ COCTaBICHHON MOIEIBIO, MPUMEHEHHE BCEX
METOJIOB PEIIEHUSI CUCTEMbI YPAaBHEHUI.

KoHnTtponbHbIX pador - 1.

4. YucaoBble Qpynkuuu (144).

@dyHKIMS, HE3aBUCHUMAs U 3aBUCUMAas MepeMeHHas, 00JacTh ONpeiesieHus U
MHO>KECTBO 3HAUCHUM PYHKIMHU, KyCOUHO-3aaHHast (DyHKIIMSL.

CnocoOwbl  3amanust  (yHKuHU, rpaduxk  (QYHKIUM, AHATUTUYECKUM,
rpaduyeckuil, TaOJIMYHBIN, CIOBECHBIN.

Bo3pacraromias w yObIBaromass Ha MHOXECTBE, MOHOTOHHas (DyHKIHS,
UCCJICIOBAaHNE Ha MOHOTOHHOCTH, OTpaHWYCHHAs CHHU3Y M CBEpXy Ha
MHOXXECTBE, OTpaHUYCeHHAs (YHKIIMS, HAUMEHbIIIee HauOOoIbIlIee 3HAUCHHE Ha




MHOXECTBE, HeNpepbiBHAs (DYHKIMS, BBIMYKJIas BBEpX WM BHMU3,
aJIeMEeHTapHbIe QYHKIIUU.

UetHas QyHKIMs, HeUeTHas! (PYHKIMS, CHAMMETPUYHOE MHOKECTBO, allTOPUTM
uccieoBaHusl (PYHKIIMM Ha YE€THOCTh, TpaduK HeUYeTHOM (pyHKImuu, rpaduk
YETHOU (PyHKIMU.

CrenenHas (yHKIMS C HaTypaJbHBIM I[OKa3aTejeM, CBOWCTBA CTETICHHOMN
GyHKIIMM C HATypaJIbHBIM TOKa3arejaeMm, Tpaduk cTeneHHON (YHKIHH C
YETHBIM TIOKa3aTesieM, Tpa(uK CTeeHHON (PYHKITUU C HEYETHBIM TTOKA3aTelIeM,
KyOudeckas rnapabosa, perieHne ypaBHeHH N rpaduyecKu.

CrenienHast (QyHKIUSI C OTPUIATEIBHBIM IIETBIM IMOKA3aTEJIeM, CBOWCTBA
CTENEHHON (YHKIMM C OTPUIIATEIBHBIM IIEJIBIM TIOKa3aTelneM, rpaduk
CTENEHHOM (PYHKITUU C YETHBIM OTPUIIATEIILHBIM IIEJIBIM TIOKa3aTeieM, rpaduk
CTENIEHHOW (YHKIIMA C HEYETHBIM OTPHUIATEIBHBIM IEJBIM ITOKa3aTesIeM,
pelieHrne ypaBHeHu# rpaduaecK.

KoHTposbHbIX paboT — 2

S.01Ipozpeccuu (10 u)
Uucnosas nocienoBaTeaIbHOCTh, CIIOCOObI 3aJJaHusl, aHATMTUYECKOE 3a/laHue,
CIIOBECHO€  3aJjaHue, PEKYpPPEeHTHOE 3a/laHhe, CBOWCTBA  YHUCIOBBIX
MOCJIEI0BATEIBHOCTEH, MOHOTOHHAsI MOCIEAOBATEIbLHOCTh, BO3pacTaroIas
MOCJIEI0BATEIBHOCTD, YOBIBAIOIIAs MTOCIIEOBATEILHOCTb.
ApudmeTrnueckas Tporpeccusi, pasHOCTb, BO3pACTAIOLIasi MPOTPECCHs,
KOHEYHas mporpeccusi, GopMmyna n-ro ujieHa apupMETHUECKON MPOTrpecCchu,
dbopMyna CyMMBI WICHOB apU(PMETHYECKOM MPOTPECCHU, CpEIHEe
apumeTryecKkoe,  XapaKTEPUCTUYECKOE  CBOMCTBO  apU(PMETHUECKON
IPOrPECCHH.

['eomeTpuyeckass mporpeccusi, 3HaMeHATellb MPOTrPECCUH, BO3pacTarouas
nporpeccusi, KOHe4Hasl mporpeccus, (GpopMmyna n-TO 4ieHa TeOMETPUYECKON
NPOTrpeccuu, mokazarenpHas (QyHKIUsA, GOpMysia CyMMbl WICHOB KOHEYHON
reOMEeTPHUECKON IPOTPECCHH, XapaKTePUCTHUECKOE CBOMCTBO
reOMETPUYECKOU IIPOTrPECCUMU.

KoHnTtposbHbIx padot — 1.

6.91emenmopl KOMOUHAMOPUKU, CIIAMUCIMUKU U MEOPUU 6ePOAMHOCHEll

(10u)

BceBo3morkHBIE KOMOMHAITMN, KOMOMHATOPHBIC 3a/1a4M, JEPEBO BO3MOXKHBIX

BApHUAHTOB, MPABUJIO YMHOKCHHUS.

CoObITHSI  TOCTOBEpHBIC, HEBO3MOJXKHBIC, CIIy4alHBIC; KJIacCUUecKas

BEPOSITHOCTHAS CXEMa, KJIACCMYECKOE ONPEACIICHUE BEPOSTHOCTH.

BapuanT, MHOTOyroJibHUK pachpeiesieHus] JaHHbIX, KpUBas HOPMAJILHOTO

pacrnpeeneHus.

CratucTUYecKHe XapaKTepUCTUKU JaHHBIX: MOJa, MeEJuaHa, CpelHee

apupMeTHIeCKOe, BapuaHTa , YUCTOTa U.T.].

KoHTposbHbIX padot — 1.

7. Iloemopenue (13u) Iloozomoseka K _20Cy0apCHi8eHHOU _UNL02080U
ammecmayuu
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OcHOBHOE coJiep;KaHue ¢ pacnpeaejeHneM Y4eOHbIX YacoB

I'eomeTpus

IloBTOpeHue 32 moJyroame 1 yac.

BekTopbl — 6 4acoB

[lonarne BekTOopa. PaBeHCTBO BEKTOpOB. CJOXKEHHME U BBIYMTAHHE BEKTOPOB.
YMHO)eHUE BeKTopa Ha uyncio. CpeHsis JIUHUS TPpanelyu.

IIpuMeHeHHe BEKTOPOB M KOOPAUHAT NP PellIeHUH 3a1a4.

Metoa koopauHar (5 4)

Paznoxenue BekTopa no JIByM HEKOJUIMHEAPHBIM BeKTOpaMm. KoopanHaTel BEKTOpa.
CBsi3b MEXIy KOOpAMHATaMHM BEKTOpa M KOOpJMHATAMU €ro Hayajla U KOHIA.
[Ipocreiimme 3amaud B KOOpAMHATAX. YPAaBHEHUS OKPYKHOCTH M IPSIMOU.
YpaBHEHUE TUHUHN HA INTIOCKOCTH.

OcHOBHas 1ieJIb — HAYYUTh YYAIIUXCS BBINOJHATH JEHCTBUS HaJ BEKTOpaMU Kak
HaIpaBJIeHHbIMU OTPE3KaMH, UYTO Ba)XXHO JIJIi NMPUMEHEHUsI BEKTOPOB B (PU3HKe;
MIO3HAKOMUTH C HCIIOJb30BAHUEM BEKTOPOB M METOAA KOOPJAWHAT IPU PEUICHUU
reOMETPUYECKUX 3a1ad. Bektop ompenenseTcd Kak HaNpaBIEHHBIA OTPE30K U
JIEUCTBUSI HAJl BEKTOpPAMH BBOJSTCS TaK, KaK 3TO MPUHITO B (U3MKE, T. €. KaK
JIEUCTBUSL C HaIpaBiIeHHBIMH oOTpe3kamMu. OCHOBHOE BHUMAaHHUE JOJDKHO OBITh
yIEIEHO BBIPAOOTKE yMEHUH BBIMOJIHATH OMEpaIliy HaJl BEKTOPaMH (CKJIaIbIBATh
BEKTOPHI MO MPABUJIaM TPEYTOJIbHUKA U MapajuiesiorpaMma, CTPOUTh BEKTOP, PABHbIN
Pa3sHOCTH [BYX JAaHHBIX BEKTOPOB, a TAaKXE BEKTOP, PAaBHBIA MPOU3BEIACHUIO
JAHHOT'O BEKTOpa Ha JAHHOE YHCIIO).

Ha npumepax mnokaspIBaeTcsi, KaK BEKTOPbl MOIYT NPUMEHSTHCS K PELICHUIO
reoMeTpuyeckux 3anaad. Jemonctpupyercs 3¢HEKTUBHOCTh MpUMEHEHUsT (HOopMy
JUIS KOOPAUHAT CEPEAUHBI OTPE3KA, PACCTOSIHUS MEXIY IBYMSI TOUYKaMH, YPABHEHUN
OKPY>KHOCTH U MPSAMOUN B KOHKPETHBIX TEOMETPUUECKUX 33/1a4ax, TEM CaMbIM JAETCs
npeacTraBieHne 00 HM3yYeHMH T€OMETPUYECKUX (QUryp ¢ MOMOIIbIO METO0B
anreOpsl.

CooTHOLIEHMSI MeKIY CTOPOHAMM M YIJIAMH TPEYI0JbHUKA - 7 4acoB

CuHyc, KOCHHYC M TaHreHc yria. OCHOBHOE TPUTOHOMETPHUYECKOE TOKJIECTBO.
@opmynsl npuBeneHus. GopMynbl 171 BBIYUCIECHUS KOOPJIWHAT TOYKH. TeopeMbl
CHHYCOB U KOCHUHYCOB. PeleHue TtpeyrojbHUKOB. CKaJISIpHOE MPOU3BEIACHUE
BEKTOPOB U €0 MPUMEHEHHE B reOMeTpruUYecKuX 3aadax. OCHOBHAS 11€71b — Pa3BUTh
YyMEHHUE Y4YaIIuXcsi MNPUMEHATh TPUTOHOMETPUYECKMM anmapar Mpu perieHUuu
Tr€OMETPUYECKUX 3a/1a4.

Cunyc u xocunyc jro0oro yriaa ot 0° qo 180° BBOASTCS C MOMOIIBIO €AMHUYHOMN
MOJTYOKPYKHOCTH, IOKa3bIBAIOTCS TEOPEMBI CHHYCOB U KOCUHYCOB U BBIBOJIUTCSI €111e
omHa (hopmyra TIOMAaU TPEyTrodbHUKA (TTOJIOBUHA MPOU3BEICHUS JIBYX CTOPOH Ha
CHUHYC yTJla MEXJly HUMH). DTOT anmnapar NPpUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.
CkansipHOE TIPOM3BEACHUE BEKTOPOB BBOAUTCS Kak B (pu3uke (MPOM3BENCHUE JTHH
BEKTOPOB Ha KOCUHYC yTIJia MEXAy HUMH). PaccMaTpuBaroTcsi CBOMCTBA CKAISIPHOTO
MPOU3BEACHUS U €T0 NPUMEHEHHE MPU PEHICHUH T€OMETPUUYECKUX 3a]1a4.
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OcCHOBHOE€ BHHUMAaHHE CJEAyeT YIEIUTh BBIPAOOTKE TMPOYHBIX HABBIKOB B
MPUMEHEHUU TPUTOHOMETPUUECKOTO armapara Npu PEIIeHUH T'€OMETPUYECKUX
3ajad.

JUIMHA OKPY/KHOCTH M IJIOINAAb KPYra - 6 yacoB

[IpaBunbHBIE MHOIOYrOJbHUKH. OKPYXXHOCTH, OIMCAaHHAs OKOJIO IIPaBUIIBHOTO
MHOI'OYT'OJIbHUKA U BIIMCaHHAas B HETO. [locTpoeHne npaBumiIbHBIX MHOTOYTOJIbHUKOB.
Jmuna oxkpyxnoctu. [Inomane kpyra. Ilnomans KpyroBoro cexropa.

OcCHOBHas 11€JIb — PACIIUPUTH 3HAHUE YUAIIHUXCS O MHOTOYTOJIbHUKAX; pACCMOTPETh
MOHSTUS JUTMHBI OKPY>KHOCTH U TUIOIIAU Kpyra U (POPMYJIbI 1711 MX BbIUMCIICHUs. B
Hayaje TEMbl JAeTCsd  OINpENEICHHE MPABUIBHOIO  MHOTOYTOJbHHKA U
paccMaTpUBaIOTCA TEOpPEMbl 00 OKPY>KHOCTSIX, ONIMCAHHOW OKOJIO TPaBHUJIBHOTO
MHOTOYTOJIbHUKA U BIIMCAHHOW B HETO.

@opMyJIbl, BBIPAXKAIOIIUE CTOPOHY IIPAaBUJIBHOTO MHOTOYTOJIBHUKA MW Paguyc
BIINCAHHOM B HEr0 OKPY)XKHOCTH 4Ye€pe3 paanyC OIHMCAHHOW OKPYKHOCTH,
UCIOJIB3YIOTCS IIPU BBIBOZE (POPMYJI JJIMHBI OKPYKHOCTH U ILIOIAAN Kpyra. BeiBoj
ONMPAETCS. HAa WHTYUTUBHOE IPEIACTaBICHUE O IIpejelie: IPU HEOIPAHWUYECHHOM
YBEIMYEHUM YHCJIA CTOPOH IPABWJIBHOIO MHOIOYIOJIbBHUKA, BIMCAaHHOIO B
OKPY>KHOCTB, €r0 IEPUMETP CTPEMUTCS K JUIMHE ITOW OKPY>KHOCTH, a IJIOIAAb — K
IJIOIIAINA KPYTra, OTPAHUYEHHOTO OKPYKHOCTBIO.

ABu:KkeHue - 4 yaca

OTtobpaxkenue miaockocTd Ha ceds. [lonsrtue nBwxkenus. OceBas W IEHTpalIbHAS
cummerpu. [lapamtensnsiii nepenoc. [losopot. Hanoxxenus u aBrxeHus.
OcHOBHasi 1eJlb — I[I03HAKOMUTh Y4YalIUXCA C IOHSATUEM JIBHXKEHHS W €ro
CBOMCTBaMHM, C OCHOBHBIMM BUJAMH JABWKECHUH, C B3aUMOOTHOIICHUSMH HAJIOKEHUN
U JBUKEHUH. [[BUKEHHE IIIOCKOCTH BBOJUTCS KaK 0TOOpa)keHUE MJIOCKOCTH Ha ceOs,
COXpAaHSIOIIEE PACCTOSIHUE MEXAy Toukamu. IIpu paccMOTpeHUM BUIOB ABUKEHUN
OCHOBHOE BHUMAaHHE YAENAETCS MOCTPOCHHUIO O0pa30oB TOYEK, IPSIMBIX, OTPE3KOB,
TPEYTOJILBHUKOB IIPU OCEBOM U LIEHTPAJIIBHOM CUMMETPHSX, ITApaJLIEIbHOM IIEPEHOCE,
noBopote. Ha s dexTHbIX npruMepax noka3bIBacTCsl NPUMEHEHUE IBWKEHUN INpU
pEeLICHUN T€OMETPUYECKUX 3a1ad. IIoHsITHE HAIOXKEHUs OTHOCUTCS B JAHHOM Kypce
K YHCIIy OCHOBHBIX IMOHATHN. JJ0Ka3bIBAETCS, UTO MOHATUS HAIIOKEHUS U IBHOKCHUS
SBJIAIOTCS] SKBUBAJICHTHBIMHU: JIF000€ HAJIOKEHUE SIBISIETCS IBUYKEHUEM TUIOCKOCTH U
oOpatHo. M3ydyeHne noka3aTenbCTBa HE SBISIETCS 00A3aTENbHBIM, OTHAKO CIIEAYET
pPacCMOTPETH CBSI3b IMOHATUI HAJIOKEHUS U ABUKECHUS.

MHororpanauku. Tena 1 TOBEpXHOCTH BpaLEHUS.

HayanbHble cBeaenuss u3 crepeomerpuu. (14) mMuororpanHuku. Tena wu
MOBEPXHOCTH BPALLICHUSA

IHoBTOpenue. Pemenue 3a1a4 S yacos
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YyeOHO-TeMAaTHYCCKHI JIaH. AJreopa

Ne Tema Kon-Bo | KonTponbu

/1 4acoB bIe pabOTHI

1 IToBTOpenue marepuana 7 Kiuacca 2 1 (BxoaHast)

2 Anrebpanyeckue 1poou 14 2

3 ®ynknusa ¥ = VX CBolicTBa KBAJPATHOTO KOPHS 12 1

4 ok 11 2
KBanparuunas GyHKIMS, QyHKIMS e

5 KBanpaTHbie ypaBHEHHS. 13 2

6 Hepagencraa. 8 1

7 Nrtorosoe noBropeHue 8 1
UTOI'O 68 10

Ne Tema Kosn-Bo wacoB | KonTposibHbie

/1 paboThI

1 IToBTOpEHME 2

2 ParmmioHansHBIC HEpaBEHCTBA U UX CHCTEMBI 9 1

3 Cucrembl ypaBHEHHH 10 1

4 Yucnosble QyHKIMH 14 2

5 IIporpeccun 11 1

6 DJIeMEeHTHl KOMOMHATOPHUKH, CTATUCTHKHU U 10 1
TEOPUH BEPOSTHOCTEH

7 [ToBTOpeHue yueOHOTO MaTepuaa. 11 1
IToaroroska k 'MA (uToroBas)
HUroro 86 7

YyeoHo-reMaTnyeckuii miaan [eomerpus

Ne
/1

Tema Ko-Bo
4acoB

KontpomnbHbie paboThI

YeThlpexyroJbHUKU

Inomanpe

[TogoOHbIE TPEYTOIBLHUKHI

OKpy>XHOCTb

\SRe o} INoRENE RN

IToBTOpenue. Pemenune 3anay.

Hroro 34

1
1
2
1
1
6

Tema

Koma-Bo
4acoB

KonTposbhbie
paboThI

IToBTOpEHME

Bekropsl

Meron KoopauHar

CooTHOIIEHNS MEXY CTOPOHAMU U
yriiaMu TpeyronbHuka. CKkaasipHoe
IPOM3BECHUE BEKTOPOB

N[N

JliHa OKPYKHOCTH M ILIOMIAAb Kpyra

JIBr>xkenue

AKCHOMEI MJIAHUMCTPHUU U
CTEpEOMETPUH

IToBTOpEeHUE

I(utoroBas)
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TPEBOBAHMUA K YPOBHIO TIOJAI'OTOBKH BbBIITYCKHUKOB

B pe3ynvmame uzyuenus Kypca anzeoput (8-9) yuenuk 00.1cen:

3HATH/TIOHUMATH

CYIIECTBO TMOHSATHUSl aIreOpandeckol JpoOH; CIIOKEHHE W BBIYHTAHUE,
YMHOKEHUE U JISTICHUE aNreOpandecKux Ipooeii;

BUJI KBAJIPaTHOTO YpPaBHEHUS, CIOCOOBI pEIICHHs KBaJpaTHOTO YpaBHEHMUS,
MPUMEPHI UX PUMEHEHUS JIJIs PEIIeHUsI MaTeMaTUUeCKUX U IIPAKTUUECKUX 3a]1a4;
YKCJIOBBIC HEPABCHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTB;

CYILIECTBO TMOHSTHS MAaTEMaTUYECKOTO JOKa3aTeIbCTBA; MPUBOAUTH MPUMEPHI
JI0Ka3aTCIIbCTB;

CYILIECTBO TMOHSTHUS aJITOPUTMA; MPU3HAKU AJITOPUTMA, MPUBOJUTH MPUMEPHI
aJITOPUTMOB;

KaK HCIOJB3YIOTCS MaTemMaTuueckue (OpMyJibl, YpaBHEHUS U HEPABEHCTBA;
MPUMEPHl X TPUMEHEHUS ISl PElIeHUS] MAaTeMaTUYeCKUX U MPaKTHYECKUX
3ajJ1a4;

KaK MaTeMaTUYeCKH OIpEJeICHHbIE (DYHKIIMM MOTYT OMHUCHIBATH pPEaJIbHbBIC
3aBUCUMOCTH; IIPUBOJAUTH MPUMEPHI TAKOTO ONHUCAHUS;

KaKk TOTpeOHOCTU TPAKTUKKA MPHUBEIM MaTEeMaTUYECKyl0 HayKy K
HEO0OXOJIMMOCTH PACIIMPEHUSI TIOHITHUS YUCIa;

BEPOSTHOCTHBIA XapakTep MHOTHX 3aKOHOMEPHOCTEH OKpYXaIoIIero Mupa;
MPUMEPHI CTATUCTUUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

KakKUM 00pa3oM reoMeTpHs BO3HHMKIIA M3 MPAKTUYSCKHX 3aJlad 3eMJIeMEepHs;
MIPUMEPHl TEOMETPHUUECKUX OOBEKTOB M YTBEPKICHUM O HHMX, BAXKHBIX IS
MPaKTHKH,

CMBICJT uaeaIn3aIum, MO3BOJISIIOIIEN  peliaTh 3aJ1a4M  peAbHOMN
NEUCTBUTEILHOCTH  MAaTeMaTUYECKUMHU  METOJlaMH, MPUMEPHl  OLIMOOK,
BO3HUKAIOIIUX MIPU UACATU3ALINH.

APUPMETHUKA

yMeThb

BBITIOJTHATh yYCTHO apu(pMETHUYECKHEe JCHCTBHS: CJIOKCHHE M BBIUUTAHHUE
JBY3HAQYHBIX YHCENl U JICCATUYHBIX JpoOEH ¢ IBYMsI 3HaKaMH, YMHOXKCHHE
OJTHO3HAYHBIX YK cell, apuMETHUECCKHE OTIepaIiiy ¢ OOBIKHOBEHHBIMU JPOOSIMU
C OJITHO3HAYHBIM 3HAMEHATEJIEM U YHCIIUTEIIEM;

MEepEeXOUTh OT OJHOM (OPMBI 3amUCH YHCEI K JpYyrod, MNpeicTaBiIsaTh
JECATUYHYIO JpoOb B BHUJE OOBIKHOBEHHOW H B TMPOCTECUIINX CITydasx
OOBIKHOBEHHYIO B BUJE JIECSITUYHOM, MPOIIEHTHI — B BUJE APOOU U IpoOb — B
BUJIC TIPOLICHTOB; 3alIMCHIBATh OOJIBIIME M MaJlble YHCJa C HMCMIOJIb30BAHUEM
IIEJBIX CTEIIEHEN NSCATKH,

BBITIOTHATh ~ apuU(METHUYECKHUE JICMCTBUS C palMOHAJbHBIMA  YHCIIaMH,
CpaBHUBATh PallMOHAIBHBIC U ICCTBUTEIbHBIC YNCIIa; HAXOJUTh B HECJIOKHBIX
CIy4dasix 3HAYCHUS CTEIECHEH C LEIbIMU MOKA3aTeIsIMA U KOPHEH; HaXOIUTh
3HAYEHUS YUCTOBBIX BBIPAKECHUIA;
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®  OKPYIJIATH IEJIbIC YUCIIA U JICCATUYHBIC TPOOH, HAXOIUTh PUOIMIKCHUS YHCEIT
C HEJIOCTATKOM U C U30BITKOM, BBITOJIHATh OLICHKY YMCIIOBBIX BBIPAKCHUM;

®  TI0JI30BAaThCS OCHOBHBIMH CJIMHUIIAMHU JITMHBI, MAcChl, BPEMECHH, CKOPOCTH,
TUTONIA/I, 00BheMa; BRIpAXKaTh 0oJiee KPYITHBIC SIUHUIIBI Yepe3 0oJiee MEJIKHE U
Ha000POT;

e  peliaTh TEKCTOBBIC 3aJla4M, BKJIIOYAs 3a/1ayM, CBA3aHHBIC C OTHOIICHUEM U C
IPOIOPIIMOHAILHOCTBIO BETMYMH, JPOOSIMH U ITPOLICHTAMH;

HCI0JIb30BATh NPUHOOPETEHHbIE 3HAHUA M YMEHHS B MPAKTHYECKO
IeATEeIbHOCTH U NMOBCEHEBHOM KU3HM IJIS:

®  pCUICHUS HECJIOXKHBIX IMPAKTUYECKUX PACUCTHBIX 3aJa4, B TOM YHCIE C
HCIOJIL30BAaHHUEM pu HEOOXOIUMOCTHU CIIPABOYHBIX  MATEPHUAIOB,
KaJbKYJISATOpA, KOMIIBIOTEPA;

®  YCTHOW MPUKHUJKW U OLIEHKU PE3yJbTaTa BBIUMCIICHUN; MPOBEPKHU PE3yJibTaTa
BBIUHCIICHUS, C UCITOJIb30BAHUEM PA3TUYHBIX TPUEMOB;

®  HHTEpPHpETAlMM pe3yJIbTATOB PEIICHUS 3aJa4 C YYETOM OTpPaHUYECHUH,
CBSI3AHHBIX C pPEabHBIMU CBOWCTBAMHU PACCMATPUBAEMBIX IMPOLECCOB U
SIBJICHUH.

AJITEBPA

YMeThb

®  COCTaBJIAITb OYKBEHHBbIE BBIPAXKEHHS W (QOPMyNBl IO YCIOBUSM 3a7ady;
OCYUIECTBJISATh B BBIPAXKEHUSAX M (POpMyJIax YHUCIOBBIE IOJACTAHOBKU U
BBITIOJIHATh COOTBETCTBYIOIME BBIYMCIICHUS, OCYIIECTBIATH II0JCTAaHOBKY
OJTHOTO BBIPAXEHHS B JIPYroe; BhIpAXXaTh U3 (HOpMYI OJHY MEPEMEHHYIO Yepes
OCTaJIbHBIE;

®  BBINOJHATH OCHOBHBIE JACUCTBUS CO CTENECHSIMH C LIEIBIMHM IIOKa3aTeJIIMM, C
MHOTOWIEHAMH M C aireOpandecKuMu ApoOsIMH; BBINOIHATH PA3JI0KEHUE
MHOTOUYJIEHOB Ha MHOJKUTEJIM; BBINOJHATh TOXKIAECTBEHHBIE MPEOOPa30BAHUSA
palMOHAJIBHBIX BBIPAKECHUN;

®  MPUMEHITHh CBOMCTBA apu(METUUECKUX KBAJIPATHBIX KOPHEH IJIs1 BBIUMCICHUS
3HaYeHU W mnpeoOpa3oBaHU  YHCIOBBIX  BBIPAKEHUH, COAEpIKAIIUX
KBaJpaTHbIE KOPHU;

e  pewmaTh JMHEHHBIC, KBAJpPATHBIC YPAaBHEHUS W DPALMOHAJIBHBIE YpPAaBHCHMS,
CBOZAIIMECS K HHUM, CHCTEMBI IBYX JIMHEHHBIX YPAaBHCHUH M HECIIOKHbBIC
HCJIMHECHHBIC CUCTEMBI;

e  pemarh JMHEWHBIE M KBAJAPATHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM MU UX
CUCTEMBI,

e  pemath TEKCTOBBIE 3aJaud aiareOpanyeckuM METOJO0M, HHTEpIIPETUPOBATH
MOJIyYEHHBIM  pe3ysbTaT, MPOBOJAUTH OTOOp  pEIICHUH, HCXOlId U3
bopMyIUPOBKY 3a/1a4H;

e  uy300paxaTh YKCJIa TOUKaMU Ha KOOPJUHATHOW MPSMON;

e  ONpeneysATh KOOPAMHATBHI TOYKH IUIOCKOCTH, CTPOUTH TOYKM C 3aJaHHBIMHU
KOOpAMHATAMU; N300pakaTh MHOXKECTBO PEILIEHUH JIMHEHHOTO HEPaBEHCTBA;
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®  pacrno3HaBaTh apuU(PMETUUYECKUE U TEOMETPUUYECKHE IPOTPECCHUHU; pelIaTh
3aJ1a4M ¢ IPUMEHEHHEM (POPMYJIbI OOLIETO WIEHA U CYMMBbI HECKOJIBKUX TIEPBbBIX
YJICHOB,;

®  HAXOAWTh 3HAUEHUS PYHKIMH, 3aJJaHHOU (opMyIoil, Tabmuuel, rpadgukoM mo
ee AapryMeHTy; HaXOJWTh 3HAYEHHUE apryMeHTa MO 3HAYCHHI0 (PYHKIIHH,
3aJlaHHOM TpadUKOM HIIA TAOJIHIICH;

®  OIpeAenarTh CBOMCTBA (PYHKIMU MO ee Tpaduky; MPUMEHATh rpaduyeckue
NpE/ICTaBICHUS IPU PEIICHNH YPaBHEHU, CUCTEM, HEPABEHCTB;

®  ONMCHIBATh CBOMCTBA M3YYEHHBIX (PYHKIMHA, CTPOUTH UX TpadUKU;

HCIO0JIb30BAaTh NPUHOOPETEeHHbIE 3HAHWUS M YMEHHMS B IPaKTHYECKOi
AeATeJbHOCTH U NOBCEAHEBHOM KU3HU JUIA:

®  BBINOJHEHUS PACUYETOB MO POpMyJIaM, JIJIsl COCTABIEHUS (POPMYII, BbIpAXKAIOUTUX
3aBUCHUMOCTH MEXIY PEAJbHBIMM BEIMYMHAMM; JUISI HAXOXKICHUS HYKHOHU
(GbopMyJIbl B CIPABOYHBIX MaTepHUalIax;

e  MOAECNMPOBAHUS MPAKTUYECKUX CHUTYallU W WCCIECOOBAHUHM TMOCTPOEHHBIX
MOJIeJIel ¢ UCIIOJIb30BAaHUEM anmapara ajareopsl;

®  ONMCaHHUsA 3aBUCHUMOCTEN MEX Y buznueckuMu BEJINYNHAMU
COOTBETCTBYIOIIMMU  (OpMyJlaMH, TPU  HUCCIEJOBAHUM  HECIIOKHBIX
[IPAKTUYECKUX CUTYaLIUN;

e  HHTEpIpeTauuu rpaUKOB peATbHBIX 3aBUCUMOCTEN MEXITY BETUUYMHAMMU.

IF'EOMETPUS
yMeTh

®  TI0JB30BATHCA TEOMETPHUECKUM  SI3BIKOM  JJIsl  ONKMCAHUS  TPEAMETOB
OKPY>KaIOIIeT0 MUPA;

®  pacmo3HaBaThb TeOMETpuYecKue (GUTypbl, pa3auyaTh WX  B3aWMHOE
pacIioyIoKEHUE;

®  u300paxkaTh TE€OMETpUYECKHE (UTYPHI; BBIIOJHATH YEPTEKU IO YCIOBUIO
3aJ1ay; OCYILECTBIIATh IpeoOpa3oBaHus PUryp;

®  pacmo3HaBaTh Ha YEpTEKaAX, MOJECISIX U B OKpYXKaroliel 00CTaHOBKE OCHOBHBIE
POCTPAHCTBEHHBIE TeJa, N300paXkaTh HX;

® B IIPOCTEHIINX CIy4yasX CTPOUTH CEUCHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TET,

®  T[POBOAWTH OMNEpalMM HaJl BEKTOPaMH, BBIUUCIATH ATUHY M KOOPAUHATHI
BEKTOPA, YTOJl MEX]Ty BEKTOPaMU;

®  BBIYUCIATH 3HAYCHHS TECOMETPUYECKHX BEJIMYWH (AJMH, YIJIOB, IUIOLIANEH,
o0beMOB); B ToM uucie: ans yrioB or 0 mo 180° ompenenars 3HaueHUA
TPUTOHOMETPUUYECKUX (PYHKIMN MO 3aJaHHBIM 3HAUYEHHUSM YTJIOB; HaXOAWUTb
3HAYEHUS TPUTOHOMETPUYECKUX (YHKUMNA MO 3HAYEHUIO OJHOM W3 HUX,
HaXOJHUTh CTOPOHBI, YIJIbl U TUIOIIAU TPEYTOJIbHUKOB, AJTUHBI IOMAHbBIX, IyT
OKPY>XKHOCTH, IUIOIIAJCi OCHOBHBIX TIeOMETpuYecKkux ¢uryp u ¢uryp,
COCTaBJICHHBIX U3 HUX;

®  pemath TEOMETPUUYECKUE 3aJaui, ONUPAsICh Ha W3YYCHHBIE CBOWCTBA (DUTYp H
OTHOIICHUHA MEXAY HHUMH, TPUMEHSS JOMOJHUTEIbHBIE MOCTPOCHHUS,
anreOpanvecKuii 1 TPUTOHOMETPUUYECKUHN anmnapar, COOOpakeHHsi CHMMETPUH;
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INPOBOJHUTE AOKA3aTCIbHBIC PACCYXXACHHUA IIPH PEIICHUM 3aJda4d, HCIIOJb3Yys
HN3BCCTHBIC TCOPCMBI, 06Hapy}KI/IBa}I BO3MOXXHOCTH OJIA UX UCIIOJIb30BaAHUA,

peumaTtb HpOCTCfIIHPIC INIAHUMCTPUICCKUC 3aa491 B IIPOCTPAHCTBE;

HCNO0JIb30BaTh MNPHOOpeTeHHbIe 3HAHUS W YMEHHMs B MNPAKTHYECKOWH
NeATeJbHOCTH U NOBCEeIHEBHOM KU3HHU IS

OTIMCaHUs PEaTbHBIX CUTYAIil Ha S3bIKE TEOMETPHH,

pacyeToB, BKIFOYAIOIINX MPOCTEUIITIE TPUTOHOMETPHUYECKHE (DOPMYITHI;
pelIeHUsI TEOMETPUUYECKUX 33/1a4 C UCTIOIb30BAHUEM TPUTOHOMETPHUH
pellIeHus] MPAKTUYECKUX 3a7ay, CBSI3aHHBIX C HAXOXKICHHUEM T'€OMETPUUYECKUX
BEJIMYUH (MCHOJB3Ys] NMPU HEOOXOAMMOCTH CHPAaBOYHMKH M TEXHHUUYECKUE
CPE/ICTBA);

IOCTPOCHUI TE€OMETPHUUECKUMH HHCTpPyMEHTaMH (JIMHEiKa, YroJbHUK,
HUPKYJIb, TPAHCTIOPTHUD).

SJEMEHTBDI jioruku, KOMOMHATOPHUKH,
CTATHCTHKH U TEOPUHU BEPOSITHOCTEH

yMeTh

MIPOBOJIUTH HECJIOKHBIC JOKA3aTEILCTBA, MOJYyJaTh MPOCTEHIITNE CIACACTBUS U3
M3BECTHBIX WJIM paHEe TOJYYCHHBIX YTBEP)KICHHM, OIICHUBATH JIOTHYECKYIO
MPaBUILHOCTh PACCY)KJICHHMA, WCITOJIB30BaTh MPHUMEPHI I WUTIOCTPAIUA U
KOHTPIPHUMEPHI IS ONIPOBEPIKEHUS YTBEPIKICHHUIA;

W3BJICKaTh HMH(POPMAILIUIO, TPEACTABICHHYIO B TaOnuIax, Ha JIuUarpaMmmax,
rpadukax; COCTaBJISITh TAOIUIIBI, CTPOUTH TUArPAMMBI U TPaPUKH;

pemiaTh KOMOWHATOpPHBIE 3a/Jauyd TYyTEM CHCTEMaTHYecKoro mepebopa
BO3MOYHBIX BAPUAHTOB U C UCTIOJIB30BAaHUEM TIPABUIIA YMHOKCHHUS;

BBIYHCIIATH CPEAHUE 3HAUCHUS PE3YJIbTATOB;

HAXOJIUTh YaCTOTY COOBITHS, UCTIOJIb3YS U3MEPEHU COOCTBEHHBIE HAOMIOACHUS
Y TOTOBBIE CTATUCTUYECKUE JTAHHBIC,

HAXOJIUTh BEPOSITHOCTU CITyYalHBIX COOBITUN B MPOCTEUININX CITydasiX;

HCIO0/Ib30BaTh NPUHOOPETEHHBbIE 3HAHWUS M YMEHHMS B IPaAKTHYECKOM
NAeSTeTbHOCTH U IOBCEIHEBHOM KU3HH IS

BBICTPAMBaHUs apryMEHTALlUU TP 10KA3aTENbCTBE U B AUAJIOTE;
pacno3HaBaHMs JIOTHUYECKU HEKOPPEKTHBIX PaCcCyKICHH;

3aIMCU MaTEMATUYECKUX YTBEPKACHUI, T0Ka3aTEIIbCTB;

aHalM3a pealbHbIX YMCIIOBBIX JAHHBIX, MPEICTABICHHBIX B BHUJE JAHArpamM,
rpadukoB, TabIUII;

peuieHusl MPAaKTUYECKUX 3alad B IOBCEIHEBHOM U MpodecCHOHATbHOM
NEeATEIbHOCTH C HWCIOJIb30BAHUEM JEHCTBUU C 4YHMCIIaMH, MPOLIEHTOB, JIMH,
ioniaiel, 00beMOB, BpEMEHH, CKOPOCTH;

pelieHus y4yeOHbIX M NPAKTHUUECKUX 3a/ay, TPEOYIOUIMX CHUCTEMATUYECKOTO
nepedopa BapHaHTOB;

CpPaBHEHUsl IIAHCOB HACTYIUIEHUS CIy4YalHbBIX COOBITHH, J/JI1 OLEHKHU
BEPOATHOCTH  CIy4alHOTO  COOBITUA B  TPAKTHYECKUX  CHUTYaIUsX,
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Yuye

COIIOCTaBJICHHA MOACIIN C pCaHLHOﬁ CHTyaHHCﬁ;
IIOHMMAaHHN CTATUCTHYCCKUX YTBCp}KHCHHﬁ.

OHO-METONYEeCKHl KOMILJIEKC:

JlutepaTypa aJs yyammxcs:

1.

2.

3.

ATI. MopakoBuu Anrebpa 8 Kiacc.. Y4YeOHHK JUIsI  ydaIlUXCS
o0m1eo0pa3oBaTeIbHbIX YupexaeHuii— M.: Muemosuna, 2012;

AI'. MopakoBuu Anrebpa 9 kmacc: 3aJayHUK I8 ydalluxcs
o0111e00pa3oBaTeNbHBIX yupexaeHuii— M.: Maemosuna, 2012;

I'eomerpus 7-9ki /JI.C. AtanacsH, B. @. byry3os M. [Ipocsenienue, 2012 r.

Jluteparypa 1Jjis yuureis:

l.

2.

ATI. MopakoBuuy Anrebpa 8 kmacc. : y4eOHHK Ui  y4al[uxcs
o01reoOpazoBaTenbHbIX yupexaeHuii — M.: Muemosuna, 2012 r;
AI'. MopnkoBuu Anrebpa 9 kmacc. :  3aJayHUK JUIA  y4Yal[UXCS

o01reo0pazoBaTenbHbIX yupexaeHuii — M.: Muemosuna, 2012 r;
KoHTposnbHbIE U caMOCTOSITeNIbHBIE paboThl B popMe TecToB. MaTemaTuka §-9
k1., U3parenscTtBO «Yuntensy 2008 r.

OI'2, 3000 3amau I'MA9 knacc. Marematuka. Iloa penakiueit SAmenko N.B.,
MockBa. «9x3ameny, 2015 r.

OI'D — 2020 nox penakuuen Amenko 1.B. matematnka 20 BapuanToB. Mocksa.
«Actpensy, 2020 r.

I'eomerpus 7-9ki /JI.C. Atanacsn, B. @. byry3os M. [Ipocsemenue, 2012r.
[Toypounsblie pazpaboTku no reomerpuu 9 kiacc k yueonuky JI.C. AtaHacsH u
np. Mockga., BAKO, 2015 1.
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KasengapHo-remaTuveckoe mJIaHUPOBAHNE YPOKOB aJIredpbl

Ne Conep:xanue ypokoB | Kou-Bo | DiieMeHTHI coep:kaHus TpeOoBaHMsl K YPOBHIO NOATOTOBKH y4AIMXCS Hara HUKT
n/n 4acoB NpoBeIeHUs
1 IToBTOpEeHHne 2 OCY, paznoxxeHue Ha
MartepuaJa 7-8 MHOXUTENIH, HEPABEHCTBA.
KJIACCOB
KBanpaTHO€ HEpaBEHCTBO.
2 ®opMyiibl Meroxa UHTEpBAJIOB.
COKPAIIEHHOTO HepasenctBa ¢ Moaynsimu
YMHOXEHUS
Paznoxenue Ha
3 MHOYKHTENN
4 Hepasencrsa ¢
MOZyJIEM
OcHosHas yenv:
PannonanbHble HEPABEHCTBA — ¢hopMupoOBaHMe NPeICTABICHUH O YACTHOM U OOIIEM PEIIEHUH PallMOHAIbHBIX HEPABEHCTB U UX CUCTEM,
U UX CHCTEeMBbI 0 HEPaBEHCTBAaX ¢ MOJYJIIMH, O PABHOCHIILHOCTH HEPABCHCTB;
9

— OBJIaJIleHHE YMEHHEM COBEpIIIaTh PABHOCUIIbHBIC IPEOOPA30BaHMS, PEIIaTh HEPABEHCTBA METOIOM
UHTEPBAJIOB;

— pacumiMpenye ¥ 00001eHNe CBEICHHI O PallMOHATILHBIX HEPABEHCTBAX M CIIOCO0AX UX PEILICHHS: METO
UHTEPBAJIOB, METO/] 3aMEHbI IEPEMEHHON
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JInneiinbie
Y KBaJIpaTHbIE

JIuneilinoe
Y KBaJIpaTHOE HEPABEHCTBO

HNmethb nipecTaBiIeHUE O PEIIEHUH JIMHEHHBIX U
KBaJIpaTHBIX HEPABEHCTB C OJHON EPEMEHHOM.

HEPaBEHCTBA C OJTHOM IIEPEMEHHO, 3
HATh, KaK IPOBOJUTH UCCIIEIOBAHUE KIIMH Ha
6 YacTHOE | 001Iee penieHue, ’ POBOA a (bynku
PaBHOCUITBHBIE MOHOTOHHOCTb.
PaBHOCUIIBHOCTb,
HEpaBEHCTBA
p 5 ’ PpaBHOCWILHBIE YMeTh:
peoOpa3oBaHue )
peoop ’ npeoOpa3oBaHUsl, METO]]
METOZl HHTCPBAJIOB MHTEPBAIIOB — pelaTh JIMHEHHBIE U KBaJpaTHBIC HEPABEHCTBA C
OJIHOM IIEPEMEHHOM, COAEPKALLE MOAYJIb;
7 Pelienye HepaBeHCTB
— pelaTh HEpaBeHCTBA, UCIIONB3Ys IPadUKH;
Merton nHTEpBaAIOB
— COCTABJISITh TEKCT HAYYHOTO CTHJIA
8 PaunonansHbIe PaunonansHbie HNMmeTs npeacTaBicHUE O PELICHUN PALIMOHAIBHBIX
HEpaBCHCTBA HEPABEHCTBA C OJTHOU HEPaBCHCTB MCTOAOM HHTCPBAJIOB.
MIEPEMEHHOM, METO/
MeTo HHTEpBAIIOB 3HaTh ¥ IPUMEHTH NPABUIIA PABHOCUIBHOTO
9 WHTEPBAJIOB, KPUBas
npeoOpa3oBaHUs HEPABEHCTB.
KpuBast 3HaKOB 3HAKOB, HECTPOTUE U
10 CTporue u HeCTPOrHe CTporuce YMmeTsb pemath ApoOHO-palliOHAIbHbIE HEPABEHCTBA
HEpaBeHCTBA HCPAaBCHCTBA METO/I0M MHTEpPBAJIOB, IIepeiaBaTh HH(OpMAIIIO
CKaTo, MOJTHO, BELIOOPOYHO
11,12 JIpoOHO-palmoHanbHbIe
HEPaBEHCTBA
13,14 | MnuoxecTBa u MHoecTBa, onepaluy HaJl | 3HATh ONPEIECTICHUE MOHATUA «MHOXKECTBO», YMETh
onepanuy HaJl HUMH MHO€ECTBaMU 3a/1aBaTh MHOKECTBA, IPOM3BOJAUTH ONIEpaLlUU HaJl
MHO€ECTBaMU
[Tepeceuenue u
15,1
2,16 00bEeTUHEHNE
MHOXECTB
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17,18 | Cucremsl HNmers nipencTaBieHue O PEILIEHUU CUCTEM
paIMoHaIbHBIX . palMOHATILHBIX HEPABEHCTB.
CucreMbl TUHEHHBIX
HEPaBEHCTB
HEPABEHCTB, YACTHOE U 3HaTH 0 croco0ax pPemIeHus CUCTEM PAIMOHATLHBIX
19
Haxoxnenue obnactu o0111ee perieHne CUCTEMBI HEPaBEHCTB.
OTIpeIeTICHUS HEPABEHCTB, NIEPECCUCHUE U
MeTh:
BBIPAKEHUS 00beIMHEHNE MHOKECTB Yme
20
— peuaTth CUCTEMbI KBaIpaTHBIX HEPABEHCTB,
Oo1ee pereHue N
UCTIONB3YS TpadudecKuil MeTO;
CUCTEMEBI HEPABEHCTB ys rpad a
— peuaTh IBOMHBIE HEPABEHCTBA;
— peuaTbh CUCTEMBI MTPOCTHIX PAllMOHAIBHBIX
21 Pemenue cucrem P P pall
HEPAaBEHCTB METOJIOM UHTEPBAJOB;
HepaBeHCTB. MeTon
MHTEPBAJIOB. pEIICHNE — OOBSICHUTH U3yUYCHHBIE TIOJIOKEHUS Ha
. CaMOCTOSITENILHO MOJJOOPAHHBIX KOHKPETHBIX
JTBOMHBIX HEPABEHCTB.
npuMepax
— U3BJICKATh HEOOXOAMMYIO HH(POPMAITHIO U3
yueOHO-HAyYHBIX TEKCTOB
22 KonTpoJsbHas pagora Ymers:

Nel «PammonaiapHBIE

HEPAaBCHCTBA U UX

— p€iaTh palliOHAJIbHBIC HCPABCHCTBA U CUCTCMBI
palOHAJIbHBIX HCPABCHCTB,

CHCTEMBI»
— BJIQICTh HAaBBIKAMU CAMOAHAJIM3a U CAMOKOHTPOJIS
OcHnognas yenv:
CucremMsl — ¢hopMuUpOBaHMe NPeICTABJIEHUN O CUCTEME ABYX PallMOHATIBLHBIX YPAaBHEHHH € IBYMsI IEPEMEHHBIMH, O
YPaBHeHUil panuoHaIbHOM

10

YPAaBHEHUH C ABYMs IIEPEMEHHBIMU;
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— OBJIaJleHHe YMeHHEM COBEpIIaTh PaBHOCUIbHBIE TPe0Opa30BaHUs, PEIIaTh YPABHEHUS U CUCTEMBI

YpaBHEHUH € ABYMS NIEPEMEHHBIMU;

— 0Tpa0oTKa HABBIKOB PEILICHUS YPAaBHEHUS U CUCTEMbI YPaBHEHHM pa3IMYHbIMU METOAAMHU: TPpapUUECKUM,

HOI[CTaHOBKOﬁ, aJIF€6paI/I‘-I€CKOFO CJIOKCHUS, BBCACHUS HOBBIX ICPECMCHHBIX

23 OCHOBHBIE TTIOHITHS. PammonansHOE ypaBHEHHE HNmetn ousitue
C ABYMs NIEPEMEHHEBIMU, O PCIICHHUU CUCTCMBIL ypaBHeHI/Iﬁ " HCPABCHCTB.
* Pemenne PCUICHAC YPaBHCHUA € 3HATH PaBHOCHIIbHBIC IPe0OpaA30BaHUS YpaBHEHUH U
PATTOTETbIOTO ABYM3 HIEPECMCHHBIMH, HepaBeII;CTB C IByMS ne;)eMeIfHLIMI/I P
YPaBHCHUA C ABYMi PaBHOCUJIbHBIE .
HEPEMCHHBIMHU. npeobpasoBanus, rpaduK YMersb onpenensaTb NOHATUS, IPUBOIUTH
55 PABHOCHIILHEIC ypaBHeHva, cucreMa AOKa3aTCIbCTBA
MPeo6pazoBaHIsL. YPaBHEHUH, PELICHHE
TMoctpoenne rpaduka CUCTEMBI YPaBHEHUU
ypaBHEHUS
Pewenne cucrem
26 ypaBHEHUI
rpagUIEeCKU.
27 [TocTpoenue rpaduka
YpaBHEHHS.
OKpy>HOCTb.
YpaBHeHue
OKPY’KHOCTH.
28
Pemenue cucrem
rpadguvecku
29 Meroas! perienus Meroz noaCTaHOBKH, METOJ | 3HATH aJITOPUTM METO/A MOJACTAaHOBKH.

CUCTEM ypaBHCHUM.

anreOpanvyecKoro
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30 PerieHue TeKCTOBBIX CJIOKCHHSI, METOJI BBEJICHUSI | YMeThb HCIIOIh30BaTh IPahrKu MpU peIieHUN
3a1a4 HOBBIX [TE€PEMEHHBIX, CHUCTEMbI YPaBHEHUM, UCTIOIb30BATH JIJISl PELLICHUS
PaBHOCHUJIbHBIE CUCTEMBI MO3HABATENIbHBIX 3aJ1a4 CIIPABOYHYIO JINTEPATYPY.
Metoa moaCTaHOBKHU .
31 YpaBHEHUH, aITOPUTM
YMmerTh:
MeTOJ CIOKCHHUS METOHa MOACTaHOBKHU
32 .
PaBHOCHIbHEIE — IIPY PELLIEHUU CUCTEM YPaBHEHUN MPUMEHSTh
CHCTEMBI METO/] AIreOPandecKoro CIOKESHHSI K METO]T
BBEJICHUSI HOBOM NTEPEMEHHOI;
— OOBSICHUTH U3yYCHHBIE TIOJIOKEHUS Ha
33 AJIFOPUTM METO/1 CaMOCTOATENHLHO MOJ00PaHHBIX KOHKPETHBIX
cJIOkeHns1. MeTon puMepax
BBECHUSA HOBOU
[IEPEMEHHOM.
34 AJITOPUTM METOJa
MMOACTAaHOBKH METOIa
BBEJCHUS HOBOU
MepEeMEHHON
35 Pemenne TekCTOBBIX CocraBiieHne 3HAaTh, KaK COCTaBJIATh MaTEMaTHUECKHIE MOJCITH
9
3a7a4 Ha JBHKEHUE C MaTeMaTH4YEeCKON MOJIEIH, PEATBbHBIX CUTYallUl U pabOTaTh C COCTABICHHOMN
IIOMOIIBIO CUCTEMBI CUCTEMa BYX HEJIMHEWHBIX | MOJCINbIO.
JBYX YpaBHEHUU ypaBHEHHUI, paboTa ¢
. YMmerTh:
COCTAaBJICHHOH MOJIEIBIO,
36 Cucremsbl ypaBHEHUI
IPUMEHEHHE BCEX METONIOB | — coCTaBNATH MATEMATHUECKHE MOJICITH PEATbHBIX
KaK MaTeMaTU4YECKUE
pelIeHus: CHCTEMBI CHTYALHiA
MOJIEJIA peabHBIX . .
. YpaBHCHUM 1 paboTaTh C COCTABICHHOW MOJICIIBIO;
CUTyalui
— IPUBOJUTH IPUMEPEL, TOA0UPATE APTyMEHTHI
Pemtenue cucrem p PHMEDBI, P PIyM ’
37 (bopMyIUpPOBaTh BHIBOJIBI;

ypaBHEHUI
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— BOCIIPOM3BOJIUTH MPOYUTAHHYIO HH(POPMALIHIO C
3aJaHHOW CTENCHBIO CBEPHYTOCTH;

38 Cucremsl ypaBHEHUI
BTOPOM CTETICHU — U3BIIEKaTh HEOOXOUMYIO HH(DOPMALIHIO 13
yueOHO-HAyYHBIX TEKCTOB;
Pemrenue 3agay Ha
39,40
’ COBMECTHYIO paboTy — apryMeHTHUPOBAHHO OTBEYATh HA IOCTABJICHHbBIE
BOMPOCHI, OCMBICIIUThH OIIUOKU U YCTPAHUTD UX
Pemrenue 3agaud Bcex
41.42 TUIIOB
b
Ymers:
43 KonTpoJbHas padora — pelaTh HEIMHEWHBIE CUCTEMBI YPaBHEHUN IBYX
Ne2 «Cucremsl [IEPEMEHHBIX Pa3JIMYHBIMU METOJIAMHU;
YPaBHEHHID
— BJIaJIETh HaBBIKAaMH CaMOaHaJIN3a U CAMOKOHTPOJIS,
KOHTPOJISI U OIICHKU CBOCH JeSITEbHOCTH
OcHosHas yenv:
YucsioBbie — (hpopMHupoOBaHUe NpeACTABJEHUH 0 TaKNX (QyHIaMEHTAIbHBIX MOHATHSIX MaTEMAaTUKHU, KAKUMU SBJISIOTCS
bynxun NOHATUS PYHKLINHU, €€ 00JIaCTH ONpeeseH s], 00JacTH 3HAUEHUs; O Pa3IMYHbIX CIIOCO0ax 3aJaHusl PyHKIINH:

10

AHATUTUYECKOM, TpauuecKoM, TAOIMIHOM, CIIOBECHOM;

— OBJIAICHUEC YMECHUEM ITPUMCHCHU A YETHOCTU WJIN HEYECTHOCTH, OTPaHUYCHHOCTH, HEIIPEPBIBHOCTH,
MOHOTOHHOCTH ()YHKIIHH;

— (hpopMHUpOBaHUE YMeHHMI HAXOIUTh HanOOJbIIIee U HAaMEHbIlIee 3HaYeHHE Ha 3aJaHHOM ITPOMEXKYTKE,
pelas npakTU4ecKue 3a1a4u;

— ¢ropMupoOBaHNEe MOHMMAHUSI TOTO, KAK CBOMCTBA (DYHKIIHIA OTPAXKAIOTCS HA TIOBEJCHUHU TPaQHKOB
byHKIHI
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44,45 | Onpenenenue OyHKIWM, 3HaTh onpeeNeHre YUCIOBOW QYHKIMH, 00IaCTH
YHCIIOBOM HEe3aBHCHUMAsI oTpesieNieHus] U 00JIacTH 3HAYCHUS (PYHKITHH.
KIIHH. U 3aBHCHMas IepeMeHHast
$yn P | Ymers:
HezaBucumas u o0acTh onpeaeeHus u
3aBUCUMaAA MHOKECTBO 3HaYEHUM - HaxOJUTh 00JIACTh ONpeAeNeHUs PyHKIIHH,
IIEPEMCHHA. yHKIMH, OOBSICHUTH U3y4YCHHBIC MTOJIOKEHHS Ha
46-48 KyCO4YHO-3a/1aHHas CaMOCTOSITENILHO MOTOOPAHHBIX KOHKPETHBIX
ynKuus NpUMeEpax;
O6nacTpb PHMEpaK:
onpeseNeHus1, 001acTh — IIOJB30BAaThC HABBIKAMU HAXOXKIECHUA 00JIaCcTh
3HaYeHHH QyHKIMK ornpeneneHus: GyHKLINH, peras 3a1aHus
MOBBILIEHHOW CIIOKHOCTH
49 Croco0bI 3a1anust HNmets npeacTaBieHue o crocodax 3agaHus
c 5 byHKIMH, TPaPUK (GYHKIMH: aHATUTUYECKOM, Tpadudeckom,
OCcoObI .
GYHKIINH, aHATUTHYCCKUAN, | TaOJIMYHOM, CIIOBECHOM.
3a/laHus . .
50 rpaduIecKuid, TAOTHMIHBIH,
KIIUiA . :
ymicu CJIOBECHBIit Ymers
— IIpH 3aJIaHUuU QYHKIUH IPUMEHATH Pa3TUIHBIC
51 CIOCOOBI: aHATMTUYECKUH, rpaduuecKkuii, TAOTMYHBIH,
CIIOBECHBIH;
— 0TOUpATh U CTPYKTYPUPOBATH MaTepHUall;
— IPOBOJIUTH AHAIU3 TAHHOTO 3a/IaHUS,
apryMEeHTHUPOBATh PEIICHUE, TPE3EHTOBATh PELICHUS
52,53 | CoiicTBa Bo3spacraromas u HmeTs nipeacTaBieHne 0 CBOWCTBAX (QyHKIUU:
byHKIHI yOBIBaroIasi HAa MHOXKECTBE, | MOHOTOHHOCTH, HAUOOJBIIIEM U HAUMEHBIIIEM

MOHOTOHHAs (DYHKIIHS,
UCCIIeIOBaHNE Ha
MOHOTOHHOCTb,

3HaYeHUU (YHKIINY,
OTPaHMYEHHOCTH, BBITYKJIOCTH ¥ HEMPEPHIBHOCTH.
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54 MOHOTOHHOCTb, OTpaHUYECHHAsA CHU3Y U Ymernb:
CBEpXY Ha MHOXKECTBE,
OrpaHUYeHHOCTh — MCCeoBaTh GYHKIIMU Ha: MOHOTOHHOCTD,
orpaHuveHHas pyHKIus, p
HaAMOOJIBIII
55 bymzmm, HauMEHbIIIee HanboIbIlee aubobLce
U HaMeHbIlIee 3HaUeHHEe, OTPaHNYEHHOCTh
BBIITYKJIOCTb 3HAYCHHE HA MHOXECTBE, » OTP i
’ BBIITYKJIOCTh U HETIPEPHIBHOCTb;
HanGoBIIee 1 HeTpepbIBHAS ()YHKIIHSA,
HaMMeHbIIlee 3HAUEHNS, BBIITYKJIaSl BBEPX WM BHU3, | _ orGypaTh 1 CTPYKTYpHPOBATH MaTEPHUA;
HeTPEpPHIBHOCTS. 3IIEMEHTapHbIE (PYHKIIUU
— apryMEHTHPOBAaHHO OTBEYATh HA MTOCTABJICHHBIC
HccnenoBanue
. BOITPOCHI, y4aCTBOBATh B JHAJIOTE
byHKIHIA. POCBL, ¥4 A
56 UYeTHble
Y HEYeTHBIC (DYHKITNH
HccnenoBanue .
57 . Yernas pynkus, HeuetHass | UMeTh NpeacTaBieHNE O MMOHITUN Y€THON U
(GyHKUIMH HA YETHOCTD b 5
KIIWsI, CHMMETPUYHOE HEUCTHON KIIUHU, 00 alropuT™Me UCCIICIOBAHUS
1 HEYETHOCTb. pynKums, P pynKuum, p 2
MHO€ECTBO, aJITOPUTM (GYHKIIMY Ha YETHOCTh U HEYETHOCTb.
58 I'paduku yeTHOM U uccneoBaHus (PYHKIIMM Ha
. . . | YMerTh:
HEYETHOMN (QYHKIIHIA. YEeTHOCTb, Tpa(uK HEYETHOM Yme
59 i
(bynxiy, rpaguK YETHOH | _ yoyvienars, anroput™ HecnenoBanus GYHKIMH Ha
byuxunn YETHOCTh U CTPOUTH IPa(QUKH YETHBIX U HEYETHBIX
byHKIUi;
— MPUBOJIUTH MIPUMEPHI, TOJ0UPATH APTYMEHTHI,
(opMyITHpPOBATH BBHIBOIBI;
— KJIaCCU(HUIIMPOBATH ¥ MTPOBOJIUTH CPABHUTEIIBHBIH
aHau3
60 KonTtpoabsnas padora Ne3 mo teme «HUucnoBble pyHKumm»
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61 OyHKIUH CrenenHas pyHKIUS HNMmeTs nipencTaBicHUe O MOHATUN CTEIIEHHON
y =x"(nlIN), C HaTypaJbHbIM byHKIIUN
2 . . .
6 WX CBOWCTBA MOKa3aTeseM, CBOMCTBA C HaTypaJbHBIM [TOKA3aTeIeM, O CBOMCTBAX U
U rpaduku CTEICHHON (hYHKITUU rpaduke QyHKIUH.
C HaTypaJbHbIM 3 .
HATh O MOHATUH CTEIIEHHOM KIINH C
nmokasaresiem, rpaduk byu VH
. HATypaJIbHBIM ITOKa3aTelieM, O CBOMCTBAX U rpaduke
CTENEeHHON (QYHKIINH My ’ pad
KITHH.
C YETHBIM ITOKa3aTesem, (bynku
[TocTpoeHue n uteHue i
63 P rpaduK CTeTeHHON YMeTh:
rpagpuKoB (YHKLIUU C HEUETHBIM
nokasaTesieM, KyOuueckas — omnpenensaTh rpaduku GYHKIUN C YETHBIM U
[Toctpoenue u ureHue .
napa6ona, pelnieHue HEYETHBIM ITOKAa3aTEJIEM;
64 rpadukoB ;
ypaBHEHMI rpaduuecKu
— o(hopMIIATH pelIeHus WK COKPAIATh PEIICHHUS], B
3aBHCUMOCTH OT CUTYallu1
65 OyHKIHUH CrenenHast GyHKIUS C NmeThb nipeiCTaBICHHUE O MOHITUU CTETIEHHON
y =x"(nIN), ux OTPUIATENILHBIM LIETTBIM (GYHKIIY ¢ OTPULIATETBHBIM MM ITOKa3aTeNeM, O
66 . . .
CBOWCTBa noKaszareseM, CBOMCTBa cBoiicTBax u rpaduke QyHKIUU.
U rpaduku CTETIeHHOW (DYHKIIUU C .
3HATH O MOHATUH CTENIEHHON PyHKLINU C
OTPUIATENLHBIM [IETBIM
OTPUIATENILHBIM IIETBIM MTOKa3aTeIeM, O CBOMCTBAX
nokasaresem, rpaduk P L(Il) o I ’
. u rpaduke QyHKIUU.
67 [TocTpoeHue U YTeHHE CTETeHHOH QYHKIIMH C
rpaduKoB byHKIHH YETHBIM OTPHUIATEIbHBIM VMeTh:
LEJIBIM TTOKa3aTelleM,
rpaduK CTeneHHON — onpenensaTh rpadguku GYHKIMI C YeTHBIM U
q)YHKLII/II/I C HEUYETHBhIM HCYCTHBIM OTPHULATCIBHBIM LICJIBIM IMOKA3aTCIICM;
Pemenue rpadguyecku
OTPUIATENLHBIM [IETBIM
68 — 0(OPMIIATE PEIIEHNs, BHIIOIHATh 3a1aHHs 110

HEPaBEHCTB

nokasareseM, perieHue
ypaBHEHHI rpaduuecKu

3aJaHHOMY QJITOPUTMY, Y4acTHE B JUAJIOTE;
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— CTPOUTH rpaUKH CTETIEHHBIX (PYHKIHI ¢ JTI00BIM
IIOKa3aTesieM CTEICHH;

— YUTaTh CBOMCTBA MO rpaduKy (PYHKITUH;

— cTpouTh rpaduku GyHKITUN 1O OTMTMCAHHBIM
CBOWCTBaM

69

70,71

OyHKIUSA F% , €€
cBOliCcTBa U Tpaduk

OyHKIHS KyOU4eCKOoro
KOpHs, rpaduk QyHKINH

y=3/ X ,CBOMCTBA JaHHOMI
byHKIUHA

HmeTtsb nipeacTaBieHue o PyHKIIMU KyOHYIECKOTO
KOpHS, O CBOMCTBAxX M rpaduke GyHKINU.

3HaTh 0 QYHKIIMHK KyOMUECKOTO KOPHSI, O CBOMCTBAX
U rpaduke QyHKINH.

Ymers:

— ompenensaTh rpadguk GyHKIIMH KyOMUIeCKOTro KOPHS;
— CcTpouTh rpaduk PyHKIIUN KYOMIECKOTO KOPHS;

— YUTaTh CBOMCTBA MO TpaduKy PyHKINH;

— CTpouTh rpaduku GyHKIUN 11O ONMMMCAHHBIM
CBOWCTBaM

72

KonrTpoabLHuasi padora
Ne 4 «CreneHnas

KIIHUA)

YMmerh:

— CTPOWTH M ONUCHIBATh CBOMCTBA 3JIEMEHTAPHBIX
byHKIH;

— BJI1aACTh HaBbIKAMH CaMOaHaJIu3a
U CAMOKOHTPOJIA;
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— Hpe,Z[BI/I,Z[GTB BO3MOXXHBIC ITOCIICACTBUA CBOUX
NeUcTBUHU

IIporpeccuu

10

OcHoeHas uenn:

— (hpopMHUpOBaHHUE NMPECTABJIEHUI O TOHITHH YUCIOBOU MOCIIE0BATEILHOCTH, apu(PMETUIECKON U
FeOMETPUUECKOM MPOTPEeCCHsiX KaK YaCTHBIX CIydasiX YMCIOBBIX MOCIIE0BATEILHOCTEN; O TPEX Crocodax
3a/1aHUsl IOCIEA0BATEIbHOCTH: AaHATMTUYECKOM, CIIOBECHOM U PEKYPPEHTHOM;

— copMupoOBaTH U 000CHOBATH PsiJl CBOWCTB apU(PMETUUECKON M TEOMETPUIECKOI MPOrpeccuii, CBECTH HX

B OJIHY Ta0JIHILY;

— OBJIa/IeHHE YMEHHeM pelllaTh TEKCTOBBIE 33]]aul, UCIIOIb3Ys CBOMCTBA apu(pMETHUECKON 1
reOMEeTPHUUYECKOI mporpeccuu

73,74 | YUucnoBsle
MMOCIEI0BATEIILHOCTH.

AHanutnueckoe
75,76

3aJIaHUE YUCIOBOU
OCJIEN0BATEILHOCTH

CoBecHBIN 1
PEKYpPPEHTHBIN

71, CII0COOBI 3aaHUs
MOCJIENOBATEILHOCTH.

78 CBoiicTBa YHUCJIOBEIX

IIOCJIEN0BAaTEILHOCTEMN.

Yucaosas HNmets npeacTaBieHue o cocodax 3agaHus

IIOCJICA0OBATCIBHOCTD, I-II/IC.J'IOBOI‘/JI IIOCJICO0OBATCIILHOCTH.
CIIOCOOBI 3aJaHMS, .

3HaTh OINpEICIICHNE YNCITOBOM MOCIEA0BATEIILHOCTH.
aHAJUTUYECKOE 3aJlaHueE,
CIIOBECHOEC 3a/IaHHe, YMmerTh:
PEKYpPPEHTHOE 3a/I1aHHE,

o — 3a1aBaTh YHCJIOBYIO IOCJIICA0BATCIbHOCTD
CBOHMCTBaA YHUCJIIOBBIX

AQHAJTUTHYECKH, CIIOBECHO, PEKYPPEHTHO;

MTOCJIEIOBATEILHOCTEH,

MOHOTOHHAS — MPUBECTHU NMPUMEPHI YUCITOBBIX

IOCIIEIOBATENBHOCTb, MTOCJICIOBATEILHOCTEH;

BO3pacTaromas )
— OHpe,Z[G.H}ITB IIOHATHA, HpI/IBOI[I/ITB J0Ka3aTCIbCTBA,

MOCIICIOBATEIIFHOCTD,

yObIBaromas — OOBSICHUTH U3yYCHHBIC TIOJIOKEHUS Ha

IOCIIEIOBATEIIFHOCTh CaMOCTOSTEJIbHO TTOI00PaHHBIX KOHKPETHBIX

npuMepax
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79,80 | Apucpmernueckas Apudmernueckas HNMmeTts nipencTasieHue O MpaBUile 3aJaHus
porpeccusi. nporpeccusi, pa3HoCTh, apudMeTHUECKON porpeccuu, popmyie n-ro wieHa
BO3pPACTArOILas MPOrpeccusi, | apupMeTudecKoil nporpeccuu, Gopmyie CyMMBI
KOHEYHas MPOrpeccus, YJICHOB KOHEYHOU apu(METUUECKON TTPOTPECCHH.
dopMya 11-ro 4yjaeHa (bopmyua n-ro unena
31.82 . 3HaTBL IPaBUIIO
’ apumeTHiecKoii APHQMETITICCKO U GopMyIly n-To WieHa apupMEeTHIECKON MPOrpeccCHu
nporpeccuu nporpeccuu, Gopmya . V
dbopMyTy CYMMBI WICHOB KOHEUHOH apr(METHIECKON
CYMMBI YJICHOB B
. MIPOrPECCUU; XapaKTEPUCTUIECKOE CBOICTBO
apudMeTHIeCcKOoM B
apuMeTHUYeCcKOoil Mporpeccuy U NMpUMEHEHUE €ro Mpu
P IPOTPECCUH, CpesiHee
CIICHUC 3a1a4. MICHUY MaTEeMaTUYCCKUX 3a7a4.
83 apudmeTHuecKoe, pette © COKHX 38,
XapaKTePUCTHUECKOE VMeTh:
CBOMCTBO apu(pMETHIECKON
84,85 XapaKkTepucTuyecKoe POTrPeCcCuu — IPUMEHATH (YOPMYJIBI IIPU PELICHUH 3a]a4;
cBoiictBo All.
— 00OCHOBBIBATH CYKJICHUS
86,87 | I'eomerpuyeckas I'eomerpuueckas 3HaTBH IPaBUIIO
nporpeccus nporpeccusi, 3HaMeHaTelb U GOpMyIly 1-TO YJIeHa T€OMETPUIECKOM
IPOTPECCUH, BO3pacTalolias | Mporpeccuu, GopMyily CyMMBbI YWICHOB KOHEYHOM
nporpeccusi, KOHeUHast reOMETPUYECKOM MPOrPECCUH; XapaKTepUCTUIECKOE
dopMyIa TI-ro wieHa nporpeccusi, opmysa n-ro | CBOMCTBO T€OMETPUUYECKON MTPOTrPeCcCuu U
88,89 reOMETPHYECKOH 4JIeHA TEOMETPUYECKOM NpPUMEHEHHUE ero NPH PEIIEHNH MATEMATHIECKUX
nporpeccuu IIPOTPECCUH, NOKa3aTeNbHas | 3aad.
bysakus, Gopmyia cymMMbl
o Ymern:
YJICHOB KOHEUHOM
TCOMETPUHCCKON — IpUMEHATH (GOPMYIIBI IPH PELICHUH 33/1a4;
porpeccuu,
90_93 PCI_HCHI/IC 3amad. XapaKTepI/ICTI/I‘-IGCKOG — 06’b}ICHI/ITI> I/IBY‘-IGHHBIG ITOJIOKCHUSA HA

CaMOCTOATEIIBHO HOI[OGpaHHBIX KOHKPCTHBIX
npuMepax
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CBOMCTBO T'€OMETPUYECKON

porpeccuun
94 KonTtposabsHas pa6ora Ymers:
Ne S «Ilporpeccuu» .
— pemiaTh 33/1aHus Ha IPUMEHEHHE CBOWCTB
apudmeTnuecKoit
¥ T€OMETPUYECKOM MPOTPECcCHH;
— BJIQIETh HAaBBIKAMU CaMOAHAJIN3a U CAMOKOHTPOJIS;
— BJIQIETh HABBIKAMU KOHTPOJISI U OLIEHKU CBOEH
JeSITEbHOCTH
DJIeMeHTbl KOMOMHATOPUKH,
CTATHCTHUKH U TEOPUH
. 10
BePOSITHOCTEH
95,96 | KomOunaTtopHble BceBo3MoxHBIE HNMmeTs npeacTaBiaeHUE O BCEBO3MOXKHBIX
3aJauu. KOMOMHAIIHH, KOMOWHAIIUSIX, 0 KOMOMHATOPHBIX 3a/1ayax, O JIePeBe

97-99
IIpaBuno yMHOXEHUS U
reOMETpUYECKast
MOJIETIb — JAEPEBO
BO3MOKHBIX
BAPUAHTOB.

KOMOWHATOPHBIC 33]1a4H,

JIEPEBO BO3MOKHBIX
BapHaHTOB, IPABUIIO
YMHOXECHHUS

BO3MOJXHBIX BAPUAHTOB.

3HaTh, KaK pemarh NpocTeiie KOMOUHATOPHbIE
3ajjauy, pacCMaTpUBas 1€PEBO BO3MOXKHBIX
BapUaHTOB, IPABUJIO YMHOXKECHHUS

YMmeTh:

— pemath MpocTerie KOMOMHATOPHBIC 331a4H,
paccMarpuBas IEpeBO BO3MOXKHBIX BAPUAHTOB,
MPaBUIIO YMHOXKECHHUS ;
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— COCTABJISITh TUIAH BBINOJIHEHUS TOCTPOCHUH,
IPUBOJIUTH MPUMEPDI, POPMYITUPOBATH BHIBOIBI

100- | CraTucTtuka- qu3aiH 2 Bapuanra, kpaTHOCTB

104 nHpopmarun BAPUAHTBI, 4aCTOTA
BapHaHTBHI.

105- | Ilpocreiimue 3 [octoBepHele,

109 BEPOATHOCTHBIE 33/1a4U .
HEBO3MOJKHBIE U ClTy4ailHbIe
coOBITHS

110- | DxcnepuMeHTaIbHBIE 1

113 JAHHBIE U BEPOATHOCTU

COOBITHIA
114 KonTtpoabHas pa6ora Ne 6 «CoObITHsI, BEPOITHOCTH, CTaTHYECKast 00pabOoTKa TaHHBIX»
IToBTOpEHUE Yy4eOHOTO 10 Ocnoenasn yenv:
MaTepHaJa .

— 00001IeHNe U CMCTeMATH3alUsl 3HAaHUH TI0 OCHOBHBIM TeéMaM Kypca ainreOpsbl 3a 9 kinacc ¢ peneHuemM
TECTOBBIX 3a/IaHU TI0 COOPHUKY 3a/IaHUM IS TOATOTOBKH K UTOTOBOM arrectanuu B 9 kinacce Kysnemnona JI.
B., CyBoposa C. b. — M.: IIpocsemenue, 2007;
— (hpopMHpOBaHUE MOHMMAHMS BO3MOKHOCTH HCIIOJIb30BaHUS TPUOOPETEHHBIX 3HAHUIN U YMEHHII B
MPAKTUYECKOU IESITETbHOCTH U MMOBCEHEBHON KU3HU

115- PanmonanbHbIe 2 PanuoHnanbHble HEpABEHCTBA | YMETh:

119 HEpPABEHCTBA U UX C OJIHOM IEPEMEHHOM, METOJT

CHUCTEMBI. 3aIaHUA

I'MA

MHTEPBAJIOB, KpHUBasi 3HAKOB,
HECTPOTHE U CTPOTHE
HEPABEHCTBA,

— peliaTh pallMOHAJIbHBIC HCPABCHCTBA U CUCTCMBIL
palOHAJIbHBIX HCPABCHCTB,

— MPUBOJUTH NIPUMEPHI, TOI0UPATh APTYMEHTHI,
(opMynHpOBaTh BBIBOBI;
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CUCTEMBI JIMHENHBIX
HEpaBEHCTB, YACTHOE U
o01iee penieHue

— COCTaBJIATH TEKCT HAYYHOI'O CTHUIIA

120- CucreMnl MeTo1 mOCTaHOBKH, METON | YMETh:
124 ypaBHEHUU. 3aaHusl anredpanvyeckoro . 5
THA COKeHNS, MeToJ BBeeHus |~ PCIUATD HEMMHEHHBIC CHCTEMBI YpaBHEHHH BYX
HOBBIX TIEPEMEHHBIX, MNEPCMCHHBIX PA3JIMYHBIMU MCTOJAMU;
PaBHOCHIILHBIC — OGBHCHHTB N3YUCHHBIC ITOJIOKCHUS
CHCTCMBI ypaBHCHIH, HAa CAMOCTOSATEIHHO MOI0OPAHHBIX KOHKPETHBIX
AITOPUTM METOAa HpHMepax
MOJICTAHOBKH
125- | CriocoOsl CrocoOs! 3amanus YMmeTh:
130 3a/1aHUS byHKIMH, TPaPUK .
(bYHKHI/Iﬁ (bYHKHI/II/I, aHaHHTquCKHﬁ, — CTpOI/IT'I: " O CBIBATH CBOUCTBA 3JICMCHTAPHBIX
1 WX CBOMCTBA. rpaduYeCcKuii, TAOTHMIHBIH, bynxumi;
Samanus [ 1A CJIOBECHEIM.

Bo3spacratomas u
yObIBaroIas Ha MHOXKECTRBE,
MOHOTOHHAs (DYHKIIHS,
UCCJICIOBAaHNE Ha
MOHOTOHHOCTH, OTpaHUYCHA
CHU3Y

U CBEpXY Ha MHOKECTBE,
orpaHuveHHas PyHKIuS,
HauMEHbIIIee HanboIbIIee
3HAa4YCHHE Ha MHOXECTBE,
HernpepbIBHAS QYHKIINS,

— OIpCACTIATE MOHATUA, IPUBOAUTE JOKA3aTCIILCTBA,

— HalTU U yCTPAHUTD NIPUYUHBI BOSHUKIINX
TPYAHOCTEN
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BBIMTYKJIasl BBEPX WU BHU3,
3JIeMEHTapHbIe QYHKIIUU

131- | Ilporpeccuu 3ananus Apudmerndeckas Ymersb:
A nporpeccusi, popmyIia n-ro .
wtena aprdMeTHIECKO — pemarb 3a;[aH1/£;1 Ha TIPUMEHEHUE CVBOI/ICTB
. Hrorosast nporpeccu, hopmyia apru(METHUECKON U TeOMETPUYECKON MPOTPEeCCHH;
KOHTPO.ILHAs padoTa CYMMbI SICHOB . — U3BIIEKaTh HEOOXOUMYIO HH(OPMALIHIO 13
apumeTHyecKoit y4eOHO-HAyYHBIX TEKCTOB,;
IIPOIPECCUH, CPEHEE
apudmernyeckoe, — OTZIETTUTh OCHOBHYIO HH(OPMAITHIO OT
reoMeTpuyecKas BTOPOCTETICHHOM
135 IToaroroBka x ' 1A Hnporpeccus,
dopmyna n-ro uiaeHa
T€OMETPUYECKOU
nporpeccuu, Gopmya
CYMMBI WIEHOB KOHEYHOMN
T€OMETPUYECKOU
POrpeccuu
136 IToaroroska x ' 1A YMmeTh:

— 000011aTh ¥ CHCTEMATU3UPOBATH 3HAHMS 110
OCHOBHBIM TeMaM Kypca ainreopsl 9 kiacca,

— BJIaJICTb HABBIKAMH CaMOaHalIn3a U CAMOKOHTPOJIA
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KaﬂeHOapHo-m emMamuuecKoe niaHupoeanue ceomempuu

Ne Tema ypoxka Kos- | Twun DJIeMeHTBbI TpeGoBaHUA K YPOBHIO | BuA KOHT 3nemeHTbl [JomaluHee 3agaHune Jlara
Ypoxa B0 | ypoka cojlep:KaHus MOAr0OTOBKH pona. AONONHUTENIBHOTO npoBeaeHust
4acoB oﬁyqamumxca U3meputenu coaepXKaHusa YpPOKa
(pe3yabTar) wiad | GaxT
Beoonoe nosmopenue — 2 uaca I'nasa 9 «Bexmopur» (12u)
3 [TonsiTue BekTOpA. 1 YOHM | pektop, mrHa | 3Hate —  ompegencHue | ©O n. 76-78
PaBEHCTBO BEKTOPOB. BEKTOpa, PaBEHCTBO | BEKTOpa u PABHBIX
OTKIIaIbIBaHME BEKTOPOB, BEKTOPOB Ne741,743,747
BEKTOpa OT JlaHHOH roAHNSIPHRE VMerp — 0003HaYaTh U
BEKTOpa
TO9KH. u3006paxaTh BEKTOPBI,
u306paxaTh BEKTOD,
paBHBIA JAHHOMY
4 CymMa IByX 1 YOHM | criosxeHHe BEKTOPOB, | 3HATH — 3aKOHBI CIOXEHUs, | PO n. 79,80
BEKTOPOB. 3aKOHBI 3aKOHBl  CJIOXKEHUSI, | OIpEACIICHIE CYMMBI,
CIIOKEHHS BEKTOPOB. [PaBHUIIO npaBuiia, TPEYroJbHUKA U Ne753,
TPEYroJbHUKA, HapasuiesiorpaMmma
[PABUIIO 762(6,8),
NapasIenorpaMma YMGTLu— CTPOUTH BEKTOP, J64(a)
paBHBIH  cymMMe  IBYX
BEKTODOB, HCIIOJNB3YsI
OpaBUIA TPEYroJbHUKA U
HapajuieliorpaMmma,
dbopMynmHupoBaTh  3aKOHBI
CIIOXKECHHS
5 CyMMa HEeCKOJIbKHX 1 Ky TIPaBUIIO 3HaTh - TOHATHE CyMMEI | CP n. 81
BEKTOPOB. MHOTOYTOJIbHUKA IBYX U 00Jiee BEKTOPOB

Ne760,761,765
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Harta
ypoka B0 | ypoka coiepKaHus NMOATOTOBKH ponA. AONONHUTENBHOTO npoBe1eHUsI
4acoB Usmeputenu copepKaHuA
o0yuaomuxcs P Aep ypoka
(pe3ysibTar) wiad | Gaxrt
6 Brruuranue 1 KV pasHoCTh IByX | 3HaTh — MOHSATHE pasHOCTH | YO n. 82
BEKTOpPOB. BEKTOPOB, ABYX BCKTOPOB,
MPOTHUBOTIONOXKHBIH | TIPOTUBOIIOJIOKHOTO Ne757,762(n)763(a,r)
BEKTOD BEKTOpa
YMeTb — CTpOUTH BEKTOD,
paBHBIM  pPa3HOCTH JBYX
BEKTOPOB,  PAa3IUYHBIMU
crocobamu
7 Pemenue 3amad mo 1 pa3HOCTb IBYX | 3akpenuTh TeopeTHdecKui | UK
TEME CIIOXKEHUE U BEKTOPOB. MatepHall.
BBIYUTAHHUE BEKTOPOB
CIIO)KEHHE BEKTOPOB | YMETh  CKIajbIBaTh U
BBIYUTATH BEKTOPBI
8 [Ipouseenenue 1 YOHM | ymHOXeHHE Bektopa | 3Hath —  ompezencHue | ®O,UK n. 83
BEKTOpA Ha YUCIO. Ha 4YHuCIO, CBOMCTBA YMHOXXEHHSA BEKTOpa Ha
YMHOKEHHUS YHCII0, CBOMCTBA Ne775,
Ymers —  ¢opmHpOBaTH 781(6,8),
CBOWCTBa, CTPOUTH BEKTOD,
paBHBI  TPOU3BEICHHIO 776(a,8)
BEKTOpa Ha YHCIIO,
UCTIONBb3Ysl ONpe/ICICHIE
9 IIpousBenenue 1 VK3V CBOMCTBA YMHOXKEHUS | YMeTb — IPUMEHATH 3a1auu | CP n. 83
BEKTOpA HA YHCJIO. BEKTOpa Ha YUCIIO Ha TpPUMCHCHHE CBOWCTB
YMHOKEHHSI BEKTOpa Ha Ne782,
YHCIIO
784(a,6),877
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Ne Tema ypoxka Koua- Tun JJIeMEeHTHI TpeGoBaHuA K YPOBHIO Bua KOHT dnemeHTbI DomalwHee 3agaHune Jara
Ypoka B0 | ypoka cojlep:KaHus MOJATOTOBKH pona. AononHuUTeIbHOro NpoBeIeHHs
4acoB oﬁyqamumxca Usmeputenu copepKaHuA YpOKa
(pe3ysibTar) wiad | Gaxrt
10 | Ilpumenenue 1 YI3Y | 3amaun Ha | YMmeTh - peuats | UK n. 84
BEKTOPOB K PELIECHUIO [IPUMEHEHUE FCOMETPUYCCKUC 3a/1a4H HA
3a1au. BEKTOPOB BBIP@XKEHUE BEKTOPA Yepe3 Ne789,790,805
JaHHBIC BCKTODA,
HCIOJIb3Yyd IpaBujia
CJIOKCHHA, BBIYHUTAHUA H
YMHOXCHHUEC BECKTOpa Ha
YHUCJIIO
11 Cpenusia TuHus 1 YOHM | noustue cpenneit | 3mate  —  ompenenenne | GO n. 85
TpaneluH. JTUHAA Tparenuy, | CpeaHeH TUHUN TPATICIIHU
TeopeMa O cpenHeil Ne793,794,798
JIMHUY TPATELHH YMmeTs — peuiath 3aaa4uu €
MIPUMEHEHUEM TEOPEMBI O
cpe,uHei/'I JIMHUU Tpaneuuun
12 | Pemenue 3am1a4 mo 1 YOHM | zamaun Ha | Ymers - pemats | UK
TeMe BEKTOPBI MIPUMECHECHNE reOMeTpPUYECKHE 3a1a4i Ha
BEKTOPOB BEIpaKEHHE BEKTOpa depes
JAHHBIC BCKTOpA,
HCTIONB3YS MpaBUIIa
CJIOKCHHs, BBIYUTAHUA H
YMHOXCHUEC BCKTOpAa Ha
4HCII0
13 | Pemenue 3aga4 rno 1 VOHM | 3amaum Ha | YMerh - perarsb
TeMe BEKTOPbI NIpUMEHEHHE reoMeTpUYECKHE 33/1a41 Ha
BEKTOPOB BBIpA’KCHUE BCKTOpa 4€pe3

JaHHBIC
HCIOJIb3Yyd

BCKTODpA,
IpaBujia
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Harta
YPoka B0 | ypoka cojlep:KaHus NMOATOTOBKH pona. AoONONHUTENbHOTO NpOBeACHUsA
aco
4acoB oﬁyqamumxca Usmeputenu copepKaHuA YpOKa
(pe3ysibTar) wiad | Gaxrt
CJIOKCHHA, BBIYHMTAHUA H
YMHOXEHHE BEKTOpa Ha
YHUCJIO
14 | KourpoabHast 1
pa6ora Nel mo Teme
BEKTOPbI
I'naea 10 «Memoo koopounam) (10u)
15 Pasnoxxenue Bexkropa | 1 YOHM | koopAuHATEI 3Hath — JgemMmy o | YO n. 86
10 HByM BCKTODA, JUIMHA | KOJUIMHCAPHBIX BEKTOPAX U
HEKOJUTHHEAPHBIM BEKTOpa, TEOPEMA O | TEOPEMY O pPA3NOKEHUH Ne911(s,r),
Pa3JI0KECHNUHU BEKTOpPA | BEKTOpa 10 JABYM
BEKTOpaM. 916(s,r),915
10 JABYM | HCKOJIJIMHCAPHBIM
HECKOJUIMHCAPHBIM BCEKTOpaM
BEKTOpaM
Ymers — pabotath C
BCKTOpaMHu C 3aJaHHBIMU
KoopaAuHaTaMu
16 Koopaunatsi 1 YOHM | koOpauHATHI 3HaTh - nouarue | ®0 n. 87
BEKTOpA. BEKTOpa, MpaBuia | KOOPAUHAT BEKTOpa,
neicTBus Hal | KOODAMHAT  CYMMHEl | Ne919,920,
BEKTOPAMH ¢ | pasnoctm BEKTOPOB,
3aJaHHBIMH IIPOU3BECACHUEC BEKTOpPaA Ha 921(6'8)
KOOpAUHATAMU YHUCIIO
17 | Koopaunatsl 1 YII3Y | neiicrBus Hag | 3Hate —  ompenencHue | CP n. 87
BEKTOpA. BEKTOpamu CYMMBI, pasHOCTH
BEKTOPOB, TIPOM3BEICHUE Ne926(6,r),

BCKTOpA Ha YHUCJIO
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Harta
YPoka B0 | ypoka cojlep:KaHus NMOATOTOBKH pona. AoONONHUTENbHOTO NpoBeAeHUsI
uacos
o0yuaromuxcs U3meputenn copepKaHua ypoka
(pesyabTar) wiaH | GpakT
VYMeTh - peuathb 930,931
pocTeime
reoMeTpHYECKUe  3a1auu
METOOM KOOPIMHAT
18 CBs13b MEXKIY 1 YOHM | xoopAHHATHI 3Harh - dopmynst | AM n. 88
KOOPIHHATAMH BEKTODPA, KOOPIHMHAT BEKTOpa dYepe3
BEKTOpa 1 KOOPIMHATHI KOOPJIMHATHI €ro KOHIA U Ne935,937,
KOOD/IMHATAMH €r0 CepeIHBI OTPE3Ka Havaa, KOOpIMHAT 040
CepeIHbBI OTPE3Ka
HaJayia ¥ KOHIIA.
YmeTs - peuiars
reOMETPHYECKUE 3a1au C
OpUMEHEHHEM JIaHHBIX
opmyn
19 IIpocreiimme 3agaun | 1 KV JUTHHA BeKTOpa, | 3uaTh — (opMyinbl uMHA | CP n. 89
B KOOPIMHATAX. paccrosiHEe — MEKAy | BEKTOpa, paccrosiHue
JIBYMS TOUKAMH MEXIy ABYyMs TOYKAMH Ne932,935,
YmeTs - peuiars 936
reOMETPHYECKUE 3aau C
OpUMEHEHHEM JIaHHBIX
dopmyn
20 | YpaBHeHue muHHM HA | | YOHM | ypapHeHue 3uatb  —  ypaBHeHue | ®O n. 90,91
IIJIOCKOCTH. OKPYKHOCTH OKPYKHOCTH
Ne941,959,
VYpaBHeHue
VMerh — pemarh 3a1a4u Ha
OKPY>KHOCTH. 970

OTpENICIICHUE  KOOPJIMHAT
LEHTPa OKPY>KHOCTH U €ro
pagnyca 1o 3amaHHOMY
YpaBHCHHUIO OKPYXHOCTH,
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ypoka

Tema ypoka

Koa-
BO
4acoB

Tun
ypoka

JJIeMeHTHhI
CoJepIKaAHUs

TpeOoBaHusi K yPOBHIO
NOATOTOBKH
o0yuaroumuxcs
(pe3yabTar)

Bupa, KOHT
pons.
U3meputenu

nemeHTbI
BONONHUTE/NIbHOIO
copepKaHuA

JAomaluHee 3agaHue

Jara
NpoBeIeHNs
ypoka

IIJ1aH

daxt

COCTaBJIATH YpaBHEHUE

OKPYXHOCTH, 3Hasa
KOOpAUHATBL HEHTpa u

TOYKH OKPY>KHOCTH

21

YpaBHeHne NpAMOil.

Ky

ypaBHEHHE NIPSIMOH

3HAaTh — ypaBHEHHE NPSIMOM

VYmern — COCTaBIIAITh
ypaBHECHHE

KOOpAWHATAM

NpsAMOH  TIO
IByX €€
TOYEK

MK

n. 92
Ne972(a,6),

974(a),979

22

VYpaBHeHue
OKPY>XKHOCTH U
psSMOK

YOC3

ypaBHEHHE
OKpPY>KHOCTH u
psSIMOM

3HaTh - ypaBHEHHE

OKPYXKHOCTHU U MPSMO

YMerp —  u300paxarb
OKPYXHOCTh M TpSMBIE,
3aJlaHHble  YpaBHEHHSIMH,
pemaTh MpOCTeHIIHe

3aJa491 B KOOpJAWHaATax

Cp

n. 91,92

Ne980,985,986

23

Pewenue 3a0au no
meme. Bexmopui.
Memoo xoopounamy.

Y3UM

3aga4uu 10 TEME

«METO KOOPpAUHAT

3HaTh — IpaBWwia JCHCTBHH  Han
BEKTOpaMH c 3aJaHHBIMA
KOOpAMHATaMHU, (HOPMYIIBI KOOPAMHAT

BEKTOpaA 4€pE3 KOOPAUHATEI €0 HaYajaa

U KOHIA, KOOPJMHATHI ~ CEPEeIMHBI
oTpe3ka, (HOpMyny ATHHBI BEKTOpa MO
ero KOOpAMHATAM, bopmyiy

HaXO0XKACHUS pAaCCTOSAHUA MEXKIY ABYMS

TOYKaMH uepes ux KOOpAHUHATBI,

YpaBHEHHE OKPY>KHOCTH U NPIMOH
YMmerb —  pemlath  HpocTeiiine
TEOMETPHUUICCKHUE 3a1a41 , OCHOBBIBASICH
Ha JJaHHbIEe HOPMYITBI

®O,UK

n. 86-92

Ne990,993,995
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Jara
ypoka B0 | ypoka coiepKaHus NMOATOTOBKH ponA. AONONHUTENBHOTO npoBe1eHUsI
4acoB
oﬁyq AIOLIMXCSH Usmeputenun coaepXKaHua YpoKa
(pe3yabTar) wiad | GaxT
24 | KonTpoabHas 1 K3y pelieHne 3ama4 10 | YMeTh - pemars | KP
padora Ne2 « TEME Bekropsl. | npocreiimue 3a1a4u
Bexkrtopsl. Metox Merton KoopauHaT METOAOM KOOpAMHAT,
KOOPIMHAT BBIYUCIIATH JUINHY u
KOOpPJMHATHI BEKTOPA, YroJl
MEXJy BEeKTOpamu
I'nasa 11 «Coomuoutenus mexcoy Cmoponamu u yenamu mpeyzoasvhuxa. Ckanapnoe npousgedenue eekmoposy (14u)
25 CI/IHyC, KOCI/IHyC, 2 YOHM CHHyC, KOCI/IHyC, 3HaTh — OnpeaciiCHNsA CUHYyCa, YO n. 93-95
TAHTEHC erIa. TaHTE€HC, OCHOBHOE KOCHUHYCa, TaHI'CHCa YTJIOB 00
OCHOBHOE Tpurosomerpuueckoe | A°  180°%  bopuymsr N21011,1014,
TOMIIECTEO BBIYUCIICHUS KOOpAUHAT
TPUTOHOMETPUIECKOE TOuKH, OCHOBHOE 1015(6,r)
TOXACCTBO. TPUTOHOMETPUUECKOEC
TOXXIECTBO
Ymerb - MPUMEHATH
TOXKJIECTBO IIPH  PELICHUH
3a/la4 Ha HaxXOXKJIEHUE OIHOM
TPUTOHOMETPHIECKOH
GyHKIUM Yepe3 Ipyryio
26 CI/IHYC, KOCHHYC, KY (bOpMYJ'II:I 3HaTh — (QopMyny OCHOBHOIO | Q n. 93-95
tanreHc. OCHOBHOE TpUBENIeH s, CHHYC, | 'PrTONOMETPIHCCKoro y
. TOXICCTBA, npocreuuue N°1013(6 B)
TPUTOHOMETPHUIECKOE KOCHHYC, TaHTCHC | 40 mysbr npuBenerus - e
rios 0° 10 180°
TOXKJIECTBO. ¥
A VMeTh — ONpenensiTh 3HAYCHHS 1017(a,B),
TPUTOHOMETPUYCCKUH  pyHKUMI
1151 yrooB 0° o 180° o 3ananHHbIM 1019(a,B)
3Ha4YCHUAM yrios, HaXoJIuTh
3HA4YCHUS TPUATOHOMETPUYICCKUX

(yHKIMIA IO 3HAYEHHUIO OJHOU W3
HUX
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Harta
ypoka B0 | ypoka coiepKaHus NMOATOTOBKH ponA. AONONHUTENBHOTO npoBe1eHUsI
4acoB Usmeputenun coaeprKaHua
o0yuaomuxcs P Aep ypoka
(pe3yabTar) wiad | GaxT
27 | Teopema o wiomaau | 1 YOHM | dopuysl, siipakaowtie niowazs | 3yar, - Gopmyny —miomanu | []M n. 96
TPEYrOJIbHUKA YepPe3 JABE CTOPOHBI U
TPeYroNbHUKA. RS TPEYronbHUKA
Ne1018(6),
Vmers — JOKa3bIBaThb TECOPEMY O
IIomaad TPEYroJibHUKA, pEIIaTh 1020(6 B)
3a/1a91 HA BBIYMCIICHHE TUIOIIAIH e
TpEyrojibHUKa
pey 1023
Teopema CHHYCOB, TIPUMECHECHHUE HaTh — OpMyanoBKy TeopeMLI n. 97
28 | Teopema cuHycoB 1 YOHM 3 YO
* TEOPEMBI Ui BBIYHUCIICHUA
JIEMEHTOB TPEYTOJIbHUKA CHHyCOB
Ne1019,
VYmeTn - IIPOBOAUTH
JI0Ka3aTCJIbCTBO TEOPEMBL u 1025(r ,ﬂ.)
TIPUMEHATH eé JUIA pelIeHus 3a1a4 e
1026
29 TeOpeMa KOCI/IHyCOB 1 Ky TEOpPEMA KOCHHYCOB, INPUMEHEHHE 3HaTh — qJOpMyIH/IpOBKy TEOPEMBI ,CI,IVI n. 98
° TEOPEMbL U1t BbIYUCIICHUS
KOCHHYCOB
AJIEMEHTOB TPEYTOJIbHUKA
Ne1024(6),
VmeTs - IIPOBOAUTH
J0KaA3aTeIbLCTBO TEOPEMBL nu 1032 1033
TIPUMEHSATH €€ JUIs PeIICHuUs 3a1a4 !
30 Pewenue 3a0ay 1 VII3Y 3a1a49n Ha | 3HaTh — OCHOBHBIE BHbI | CP . 98
«CoomHomeHuﬂ IIPUMEHCHHUEC TCOPEM | 3a1a4
o]
MeNCOY CIMOPOHAMU U CuHyCa 1 KocHuHyca Ne1028,
VYMeTs — IMMPpUMCHSATH
2/IaMU
Y TEOPEMBI  CHHYCOB  H 1030,1057
Mpey2obHUKA»

KOCHHYCOB, BBITIOJTHATH
YepTeXX [0  YCIOBHUIO
3a1aun
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Ne Tema ypoxka Koua- Tun JJIeMEeHTHI TpeGoBaHuA K YPOBHIO Bua KoHT dnemeHTbI DomalwHee 3agaHune Jara
Ypoka B0 | ypoka cojlep:KaHus MOJATOTOBKH pona. AononHuTebHoro NnpoBeIeHns
4acoB oﬁyqamumxca Usmeputenu copepKaHuA YpPOKa
(pesyabTar) wiaH | GpakT
31 Pemenue 2 VII3Y | perenne 3HaTh — crmocobs! pernreHus | MO n. 99
TPEYrOJbLHUKOB. TPEYroJbHUKA TPEYrOJbHUKOB
Ne1034,
Ymetn - pemarb
TPEYTOJIBHUKA II0 JIBYyM 1035,1036
CTOPOHAM W YIIIy MEXIY
HUMH, TI0 CTOPOHE W
mpuiekalei k Hell yriam
0 TPEM CTOPOHAM
32 Pemenne KV METoJ pemienust | 3HaTh - MeToabl | ©O n. 99,100
TPEyTrONLHUKOB. 3aja4, CBSA3aHHBIX C | OPOBEICHUS
VI3MepHTebHbIE HU3MEPUTELHBIMA H3MEPUTENBHBIX PadoT Ne1037,
paGoTe! padora VMeTb  —  BBINOJHATH 1060(r),
YepTexk MO YCJIOBHIO
3aj1aum, MPUMEHSTh 1061(6)
TEOPEeMBbl  CHHYCOB U
KOCHHYCOB npu
BBITIOJTHEHHH
HU3MEPHUTENBHBIX paboT
33 Yron mexay 1 YOHM | momstwe yrma  mexay | 3gath — mNoHATHE yria | ®O n. 101,102
sexrop
CKaJ'IHpHOC €ro CBOWCTB, CKaJSpHbIH OIPEACICHAE  CKAJIAPHOTO N21039(s),
HpOH3BEICHHE KBazIpaT BEKTOPa MPOM3BEICHUS  BEKTOPOB, 1040(6),
BCKTOPOB. ycrosHe
MePIICHIUKYISIPHOCTH 1042(a.8)

HCHYJICBBIX BEKTOPOB

YMmeTp — u300paxars yroi
MEXKIY BEKTOpaMH,
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Harta
ypoka B0 | ypoka coiepKaHus NMOATOTOBKH ponA. AONONHUTENBHOTO npoBe1eHUsI
4acoB Usmeputenu copepKaHuA
o0yuaomuxcs P Aep ypoka
(pe3yabTar) wiad | GaxT
BBIYHCIIATH CKaJISIpHOE
IIPOM3BEICHIE BEKTOPOB
34 CKaJ‘IHpHoe 1 Ky MOHATHE  CKAJIAPHOro | 3HATh — TEOpEMY O CKaJsipHOM | CP n. 103,104
HpOI/ISBeI[eHI/Ie MIPOU3BCACHUSL Hp(iI/I?)BeIIeHI/II/I JABYX BEKTOPOB
BEKTOPOB B | U €€ CIIEACTBHE Ne1044(a),
BEKTOPOB B
KOoOpaAnHaTax u €ro
KOOpauHaTax. CBONCTBA YMeTh — oKa3bIBaTh JAaHHYIO 1074(a), 1051
TEOPEMY, HAxXOIUTb  YIJIbI
MEKAY BEKTOpaMH, UCIIOJIb3Ys
bopmyy CKaJIIPHOTO
MIPOU3BCJCHUSA B KOOp/IMHATAX
35 PemeHue 3(10(1'% no 1 VIIZY 3a1aun Ha | 3HaTp — Cl)OpMyHPIpOBKH CDO,MK n. 93-104
mewe: NPUMEHEHHUE TEOPEM | TEOPEMBI CHHYCOB,
Ne1049
«Coomuouenue CHHYCOB ¥ KOCHHYCOB | TEOPEMBI KOCHHYCOB, )
MOy COpORAMIL " CKaJSIPHOTO | TEOPEMBl O HAXOXKACHHUU 1050 1059
TIPOU3BEACHUS TUIOIIAN CYroJbHUKA ’
yenamu P A tHan Tpeyn ’
BEKTOPOB OlIpelieJIeHue  CKaJIIPHOTO
mpey2oibHUKaA.
npousBeaeHUs U Gopmyny
Cransproe B KOOpJHHATAX
npoussedenue
6EKMOPOBY». VmeTs - pemars
mpocTeimme
TUTAHUMETPHICCKHE 3aa9H
36 1 VII3Y 3a1a4u Ha | YMeTh - peuiars | ®O,
NPUMEHEHHE TeopeM | IpocTeline
K

Pemenne 3amau.
ITonroroBka k
KOHTPOJIBHOM padoTe

CHHYCOB ¥ KOCHHYCOB
u CKaJISIPHOTO
MIPOU3BEACHHUS
BEKTOPOB

IJIaHUMETPUICCKUC 3aJa4n
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Jara
ypoka B0 | ypoka coiepKaHus NMOATOTOBKH ponA. AONONHUTENBHOTO npoBe1eHUsI
4acoB Usmeputenun coaeprKaHua
o0yuaomuxcs P Aep ypoka
(pe3yabTar) wiad | GaxT
37 Konrpoasnas 1 K3y peueHue 3amad 1o | YMeTh — pewats | KP
paGora Ne2 teme « Coomuouienue | TEOMETPUIECKHE 334l C
«COOTHOIHCHI/IC Mewcdy cmopoHamu U | UCIOJIb30BaHUCM
MEKJTy CTOPOHAMH 1 yenamu TPUTOHOMETPHUH
mpey2obHUKA.
yTIIaMHA
Ckansapnoe
TPEeYroJbHHKA.
peyr npouseederue
CkanspHoe
BEKMOPO6)».
MIPOU3BEACHNE
BEKTOPOBY.
38 | AHanu3 1 K3 AHAJIN3  THUIIMYHBIX ®O, UK 3a1aun NS ZIOMALIHEro
o 3alaHus U3 BApHUAaHTOB TECTOB
KOHTPOJILHOM oumboK TUA
paboTsr
I'nasa 12 «/Inuna okpyscnocmu u niaouiads kpyzay (12u)
~ 1 KvY MOHATHE TIPaBHILHOTO 3HaTh  —  ONpPEMACICHHE  IPABHIBLHOTO ®0,YO n. 105
39 Hp 4BHJIbHBIN MHOTOYroJIbHHKa, ~(opMylda Is | MHOTOYrOJbHHKA, (POPMYITY [Ulsl BHIYHCIICHHS
BBIYMCJICHHSA yIJla IPaBHIBHOTO II- yrjia npaBUJIbHOTO M-YrOJIbHUKa
MHOTOYTOJIHUK. o Ne1081(a,a)
YMeTh — BBIBOAUTH (POPMYITY 115t BBIYUCIICHHUS
yria TIPaBUIIBHOTO II-YroJIbHUKa n 1083(r)
npUMeHeHHe e€ NPy PeleHNH 3a1a4 !
1084(gn)
40 OKpY>KHOCTb, 1 YOHM | teopembl 00 | 3uatp — (¢opmyaupoBku | GO n. 106,107
OIIUCAaHHag OKOJIO OKPYKHOCTHU, TEOPEM U CICACTBUA U3 HUX
NPABUITBHOTO OIMCAaHHOM  OKOJIO Ne1087,1088,
VYMmeTs MMpOBOAUTH
MHOTOYTOJTBHHKA 1 TpaBHUIILHOTO 1089
MHOTOYTOIIbHUKA, U JA0Ka3aTeJIbCTBO TCOPEM U
BIIMCAHHAA B OKPYKHOCTH CHeZ[CTBI/Iﬁ 3 TCOpEM u
v &
TpaBHIIBHBIH BIIUCAHHOH B HETO UPUMCHATH ux pu
MHOTOYTOJTbHUK. pELIEHUH 3a1a4
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Ne Tema ypoxka Kor- | Tun JJIeMeHThI TpeGoBaHuA K YPOBHIO Bup KoHT 3nemeHTbI [omawHee 3agaHune Jara
ypoka B0 | ypoka coiepKaHus NMOATOTOBKH ponA. AONONHUTENBHOTO npoBe1eHUsI
aco
4acoB oﬁyqamumxcn Usmeputenun coaeprKaHua YpPOKa
(pe3yabTar) wiad | GaxT
41 DopMynbl 1Ist 1 YOHM | hopmyisl, 3HaTh - dopmyisl | TO n. 108
BBIUMCIICHUS CBA3BIBAIOIIINC Iomanu, CTOPOHBI
TLIOMAIH U0 b ¥ CTOPOHY | MPABHIBHOTO Ne1091,1093,
MPaBUIBHOTO MHOTOYTOJIbHUKA, pauyca
MIPaBUJIBHOTO 5 1094
MEOTOYTONBEMKA MHOTOYTOJIHUKA  C | BIIMCAHHON OKPYXKHOCTH
’ paauycamu
€ro CTOPOHBI U BHUCAHHOM u | YMete - mpuMeHATH
panuyca BIHCAaHHON OIMHCAHHOMN dopMynBl IpU  pelIeHUU
OKPY>KHOCTH. OKpY/KHOCTH 3a1a4
42 | IlocTpoenne 1 YII3Y | 3amaum Ha VmeTs - crpouts | [P n. 109
HpaBI/IJIbHHX TIOCTPOCHHUC TIPpaBUJIBHBIC
MHOTOYTO/IbHUKOB MIPaBUIBHBIX MHOTOYTOJIbHHUKH c N21092,1096,
MHOTOYTOJIbHHKOB. [OMOINBI0  IHUPKYJIS H
JIMHEHKU 1037
43 Pemienue 3amay no 1 YOC3 3a7a4d MO  TeMe | YMeTh — peuath 3afauu Ha | CP n. 109
TeME <<HpaBI/IJII>HLIe TIPpaBUJIBHBIC IIPUMEHCHUEC d)OpMyHBI JUIA
MHOTOYTOIBHAKI» MHOTOYTOJIbHUKA BBIYHCIICHUS MJIOTIAIH, Ne1095,
CTOPOHBI MPaBUIILHOTO
MHOTOYTOJIbHHUKA u 1098(a,6),
aauyca BIIMCAHHOM
bauty 1099
OKPY)KHOCTH
44 JnuHa okpyxHOCTH. | 1 YOHM | dopmyna nmnel | 3HaTh — (hopMynbl mimHEL | ®O,UK n. 110
OKPYXXHOCTH. topmyna OKDYKHOCTH U €& J1yTH
JUIMHBI IyTH OKPY>KHOCTH N91101(2,4),
YMmerh  —  OPUMEHSTH
GopMyIbl [ peLIECHUs 1108,1110
3a1a4
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Harta
YPoka B0 | ypoka cojlep:KaHus NMOATOTOBKH pona. AoONONHUTENbHOTO NpoBeAeHUsI
4yacoB
o0yuaromuxcs U3meputenn copepKaHua ypoka
(pesyabTar) wiaH | GpakT
45 I[J'II/IHa OKPY>KHOCTH. 1 VII3Y 3ajaud Ha npuMeHenue | 3Hath —  QopMynel  AnMHBEL | K n. 110
hopmyn JUIMHBL | OKPY)KHOCTH H €€ TyTH
OKPYXHOCTHU U JUIMHBI JYTHU N(_) 1 106' 1 107'
YMers — BEIBOAHUTH (HOPMYIIBI
JJIMHBI OKPY>KHOCTH U AJIMHBI YyTU
OKPYKHOCTH, IPUMCHATH TaHHBIC 1109
(opmybl IS pereHus 3aaa4
46 IInomane kpyra u 1 YOHM | opMynsl  TUTOMmAnd | 3HATH - dopmyisl | PO n. 111,112
KPYrOBOI'O CEKTOpa Kpyra u Kpyroeoro | ILIOLIaIu Kpyra "
cekrTopa KPYrOBOTO CEKTOpa Nel114,
VYmers - HaXOJIHTh 1116(a,6),
UIOIIA b Kpyra u
KPYrOBOI'O CEKTOpa 1117(a,8)
47 | [Inowmans kpyra u 1 VII3Y | 3amaun Ha | 3HaTh - dopmyisr | CP n. 111,112
KpYyTroBOI'O CEKTOpa. IIPUMEHCHUEC CI)OpMYH mIomaau Kpyra n
IUION[aAd Kpyra U | KPYroBOTO CEKTOpa Nel121,
KPYTOBOTO CEKTOpa
YMeTp — pelath 3a1a4yu C 1123,1124
OPUMEHEHHEM JaHHBIX
hopmy
48 Pewenue 3a0au no 1 YOC3 JTTMHA OKPYXKHOCTH U | YMETh — HCHOJB30BaTh | @O n.110-112
meme: Jlnuna IUIOIIa/b Kpyra OpHOOPETEHHBIC 3HAHMS U
OKPYIICHOCTIUL U YMEHHSL B IMPAaKTHIECKOi Nel1125,
JESATEIBHOCTH
naowaos Kpyaay. 1127,1128
49 Pewenue 3a0au no 1 YOC3 | nnuHa OKPY)KHOCTH M | YMETh —  HCIOJB30BaTh | ®O

meme: [nuna
OKPYIICHOCTU U
niowaosb Kpyaax.

uIomanb Kpyra

NpUOOpETEHHbIE 3HAHUS H
YMEHUsI B IPaKTHYECKOH
JIeSITeTbHOCTH
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Jara
YPoka B0 | ypoka cojlep:KaHus NMOATOTOBKH pona. AoONONHUTENbHOTO NpoBeAeHUsI
4acoB
oﬁyq AIOIIMXCSE Usmeputenu coaeprkaHua ypoka
(pe3ysibTar) wiad | Gaxrt
50 | KonrpoabHast 1 K3y pemeHre 3amad  Ha | 3HaTh - (GOPMYNBI JUTHHBI | KP
pa60Ta Ned4 «J1nmunHa pUMEHEHHE POPMYNT | OKPYKHOCTH, OyTh
OKPY’KHOCTH H OKpY>XHOCTH, TIOIIAAN
IUI0IA b KPYTay. Kpyra ¥ KpyroBOIo CEKTopa
Ymetn - peuathb
NpocTeiimme 3amadyu = ¢
HCTIOIb30BAHUEM  JAHHBIX
opmyn
I'naea 13 «/[eusxncenue» (8u)
51 TToHsTHE NBUKEHUS 1 Ky MOHATHE OTOOpakeHHs | 3HATh - mousitue | GO n. 113,114
IUIOCKOCTH Ha ce0sf U | oToOpakeHHs IUIOCKOCTH Ha
JBHKEHUE ce0st M IBHIKEHUS Ne1149(6),
Ymerb - BBITIOJIHATD 1148(g)
IIOCTPOCHHUE JIBUKEHUH,
OCYLIECTBJIATH
npeobpaszoBanus GuUryp
52 | llonsaTtue nBwxkenus. | 1 YOHM | oceBas u | 3mare  —  oceBylo  u | CP n. 113,114
OCCBaH " HeHTpaHBHaﬂ HEHTPAJIbHYIO CUMMETPUIO
Ne1159,1160
CHUMMETPHUHU : :
HeHTpaJ‘IBHaH Tp Ymerp - pacro3HaBaTtb 110
CUMMETPpUA yepTeKaMm BHJ CHMMETPHH, 1161

OCYILECTBIIATD
npeoOpazoBanue  Quryp ¢
MIOMOUIbIO oceBoi u

LIEHTPaJIbHON CUMMETPUU
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Jlara
YPoka B0 | ypoka cojlep:KaHus NMOATOTOBKH pona. AoONONHUTENbHOTO NpoBeAeHUsI
4yacoB
o0yuaromuxcs U3meputenn copepKaHua ypoka
(pesyabTar) wiaH | GpakT
53 Ilonsarue apmwxenus. | 1 Ky CBOMCTBA JBMKEHUS | 3HATH - cBoiicTBa | ®O n. 113,114
Pewenue 3amau JBUKCHHS
Ne1150,
Ymetn - MIPUMEHSTh
CBOWCTBa JBYKEHHUS MPHU 1152(a),1153
peLICHHH 3a1a4
54,55 | TapaniaenbHbIi 2 YOHM | memwkenue (uryp ¢ | 3HaTb — OCHOBHbIC OTamsl | CP n. 116
HepeHOC IIOMOIIBIO J0Ka3aTrciibCTBa, 4qTo
HapasIesIbHOTO HapajIeNibHbI [EePeHOC €CTh Ne1162,1164,
repeHoca JABHUXXCHHUEC
1167
Ymerb - MPUMEHATH
HapaHHCHLHbIﬁ NnepeHoC Inpu
peUICHUH 3a4a4
56,57 | IloBopot 2 YOHM | nmoBopot 3uate —  ompexeneHue | PO n. 117
HOBOpOTA
No1166(6),
VYMeTh — J0Ka3bIBaTh, 4TO
IIOBOPOT €CTh JBHMXKCHUE, 1168,1170
OCYIIECTBISATH  HOBOPOT
duryp
58 | Pemenue 3agau no 1 YI3Y 3ama4un ¢ | 3uarn - ompexenenue | CP n. 116,117
TeMme NpUMEHEHHEM napajiesbHOTO epeHoca 1
«[TapamnenbHbIit JBUKECHUS IIOBOpOTa Ne1169,1171,
nepeoc. [losopor YMeTb — OCYILECTBIATh 1173

MmapajuieIbHBIA TIEPEHOC U
MTOBOPOT uryp
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Harta
Ypoka B0 | ypoka cojlep:KaHus NMOATOTOBKH pona. AononHuUTeNIbHoro NpoBeAeHUs
4acoB Usmeputenun copepKaHuA
o0yuaomuxcs P Aep ypoka
(pesyabTar) wiaH | GpakT
59 | Pemenue 3agau no 1 yoc3 3amaun ¢ |3mare - Bce  Buasl | ®O,UK n. 113-117
Teme «JIBrmKeHHne» IPUMEHCHHEM JBUOKCHUS
IIBYDKCHHUS Ne1172,
YMeTp  —  BBINOJIHATH
MIOCTPOCHHUE JABWKCHUN C 1174(6),1183
MIOMOIIBI0  IHPKYJIS |
JIMHENKN
60 | KonrpoabHasi 1 K3y pelreHue VmeTs - pemats | KP
paGora Ne5. F€OMETPHUECKUX MpocTeime
«HBH)KCHI/IC» 3a1a4 Ha ABUKCHHC TCOMETPUUCCKUEC 3anaadyu C
HUCIIOJIb30BAHUEM
JBHXCHUA
Axkcuomwvt nnanumempuu (24)
61 OO0 akcuomMax 2 KY aHaaM3 ~ TUIMYHBIX | 3HATh — HEOUpeJeNIeHHbIe | Hecena npunoskenunaNel,2,
IJIaHUMETPUN OIHI/I6OK, TIOHATHS U CUCTEMY aKCUOM pe¢epaTb|-coo6 LweHns
KaK HEOOXOONMBIE
AKCUOMAaTHYCCKNH YTBEPIKIACHHS npu
METOL, CHCTEMA | o31aHNK FeOMETPUN
aAKCUOM
62 | O06 akcmomax vb CHCTEMa aKCHOM 3HaTh - OCHOBHbIC | Gecena nost. n. 15,17,
MJIaHUMETPHUH AKCUOMBI TTAHUMETPUH.

Nmers mpezncraBieHue 00
OCHOBHBIX dTarax pa3BUTHS
TCOMETPHH

19,20,34,52,5960,61,63

Hmozoeoe noemopenue (6u)
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Harta
ypoka B0 | ypoka coiepKaHus NMOATOTOBKH ponA. AONONHUTENBHOTO npoBe1eHUsI
4acoB Usmeputenun coaeprKaHua
o0yuaomuxcs P Aep ypoka
(pe3yabTar) wiad | GaxT
63 ITapannensHbie 1 yocCs MPU3HAKH 3Hate — cBoiictBa W | TO nost. M1 3
psMbIe apajieJbHOCTH NIPU3HAKU  MapajulebHbIX
MPSIMBIX MPSIMBIX
YMmeTs — pemaTs 3aa4u 10
,I[aHHOﬁ TEMCEC, BBIIIOJIHATH
YepTeXXH 1O  YCJOBHIO
3ama4n
Tpeyronsauku VI3Y | pasencteo  m monode | Byayp g ymerh  — | YO nosT.
TPEYrOJIbHUKOB,  CyMMa  YIJOB
TPEYroJIbHUKOB, PaBHOOEIPEHHBIH HpI/IMeHS[TL HpI/I peIHeHI/II/I
TPEYrOJIbHHUK, TIPSIMOYTOJIbHBIH 2611
TpeyroBHIK 3a7a4 OCHOBHBIE n2zpo,
COOTHOLLICHUA MCKIY
CTOpOHaAMHU u yriiamMmu
TpeyrojbHUKa
TpeerHBHHKH yYO3VY (hopMysIBI  BRIpaXKAKONIME IIOMAb 3HaTL u yMeTh — | ®0 MOBT.
TPEYroJIbHUKa- Yepes3 JIBE CTOPOHBI U
Yrou Mexy Humu, yepes nepumetp | [IPUMCEHATH TMPU PCHICHUUA
M paJfyc BIMCAHHOH OKDPYKHOCTH, 2611
(opmyna Teporia 3amad (HOpMYIBI TUIOMIATN ne,o,
TPEYroJbHUKA
64 | OKkpyXHOCTB 1 YI3Y OKPY)KHOCTE M Kpyr, | 3gaTh — (hopMysbl AauHbl | YO,MK noet. M 8

KacaTenpHas u
OKPYKHOCTB, OKPYKHOCTB
OIMCaHHAs M BINCAHHAS B
TPEYTONbHUK

OKPYXHOCTH ¥  AYyTH,
IUIOINAAb KpyTa U CEKTOpa

YmeTs - peuiars
TreOMETPUUECKUE  3aj]ayHu,
Onmupasicb Ha  CBOMCTBa
KacaTeJIbHBIX K
OKpPYXHOCTH,  IPHMEHS
JTOTIONTHUTEIbHEIE
MOCTPOCHHUS
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Ne Tema ypoka Kox- | Tun DJIEMEHTBI TpeGoBaHusi K ypOBHIO | BuA Kout 3nemeHTbI DomalwHee 3agaHne Harta
ypoka B0 | ypoka coiepKaHus NMOATOTOBKH ponA. AONONHUTENBHOTO npoBe1eHUsI
4acoB U3meputenu coaeprKaHua
o0yuaomuxcs P Aep ypoka
(pe3yabTar) wiad | GaxT
L[CHTpaJ'IBHBIC u VII3Y UEHTpaNbHEE M BIMCAHHBE | YMeTh  HAXOLMTb OIMH  H3 | YO noeT. M 8
YTIIBL, OTPE3KH | oTpe3KOB KacaTeNbHbIX,
BIIMCAHHBIC YI'JIbI TICpECCKAIOIIMXCA XOPA | poBeeHHBIX MX OHOM TOYKH 110
OKPY)XXHOCTH, ~ TeopemMa O
L SA——— oTpesxos | 3AAAHHOMY PalifyCy OKpYNHOCTH,
I1EPECEKAOIIIXCS XOP]L HaXOOUTh LCHTPAJIbHBIC u
BIIMCAHHBIC YIJIbI 110 OTHOLICHUIO
Iyr  OKPYXHOCTH,  HAaXOJHUTh
OTpPE3KH TEPECEKAIOMINXCS XOP.T
OKPY’KHOCTH, HCIOJIB3Ys TEOPEMY
0  MpOU3BEIACHUHU OTPE3KOB
TIEpECEKAIOIINXCS XOp
65 | YerblpexyronpHuku | 1 YI3Y | npsMOYroJbHHUK, 3Hatb - BHIBI | YO nost. [n 5,6
pomo, KBaJIpat, | 4YeThIPEXyTrOJbHUKOB M HX
Tpamnenus CBOMCTBA, bopmyJIbI
IUIOIIaaCH
Ymethb - BBITIOJIHSTH
YepTeIK M0 YCIIOBHIO
3a1a4u, peraTh
npocTeilie 3agadu 10
TEME YETHIPEXYTONbHUKH
YeThIpeXyroNbHUKH. YO3Y | HeTHIpexyromsHuK, 3uath — CBOIiCTBA CTOPOH | P nost. [n 5,8
BIUCAHHBIA W OMHMCAHHBIN
MH or OYF OJIbHUKA YCTBIPEXYTrOJIbHUKA,
OKOITIO OKPYXHOCTH, | gpcannoro OKOIIO
TIpaBUJIbHBIC -
OKpPY>KHOCTH, CBOWCTBO YIJIOB
MHOI'OYI'OJIbBHUKH

BIITMCAHHOTI'O

YEThIPEXYTrOJIbHUKA
YMmers — pewmars 3a1add,
ONMpasiCh Ha CBOMCTBa

YETBIPEXYTrOJIbHUKOB
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Ne Tema ypoxka Koa- | Tun JJIeMeHThI TpeGoBaHuA K YPOBHIO Bup, KoHT 3nemeHTbI [omawHee 3agaHune Jara
Ypoxa B0 | ypoka cojlep:KaHus MOAr0OTOBKH pona. AONONHUTENIBHOTO npoBeaeHust
4acoB oﬁyqamumxca Usmeputenun coaeprKaHua YpOKa
(pe3yabTar) wiad | GaxT
66 Bexkropsl. Metog 1 YI3Y BEKTOp, JUIMHA BEKTOpa, | YMeTh  —  mpoBoauth | YO,UK nost. M1 9,10
KOOpIMHAT CHOiKeHHe BCKTOPOB, | omiepanyu HaJ BEKTOPaMHU,
CBOMCTBA CJIIOXKCHUA BBIYUCIISITE ,HHI/IHy "
KOODPIHHATHI BEKTOPA.
VYron Mexay BEKTOpamu
BekTopsl. Merton yo3y YMHOXXEHHE BeKTOopa | YMeTh  —  mpoBOAuTh | YO,90 nost. M 9,10
KOOPIHHAT HA YKCII0O H €ro | Omepaluy HaJ BEKTOPaMH,
CBOICTBA, BBIYHCIATE  JUTHHY u
KOJUTHHEAPHEIE KOODPIHHATHI BEKTOPA.
BEKTOpPa VYT0 MEXIY BEKTOpaMu
67 Hrorosas 1 K3y KOHTPOJIb 3HAaHUH U | YMETh — HCHOJB30BaTh | KP
KOHTPOJILHAS YMEHHI, NPUOOpPETEHHbIE 3HAHUS W
padota Ne6 MOJTYYEHHBIX YMEHHUsT B IPaKTHYECKON
YYAITHIMUCS JIEATENBHOCTH UL
pelIeHnsT  MPaKTHYECKHX
3ajad, CBSI3aHHBIX c
HaXOXJICHUEM
68 1 reOMETPUYECKHMX BEJIUYNH
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