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1.

Iliianupyembie pe3yabTaThbl H3ydenuss marematuku B 10-11 kiaccax

W3ydyenne wmaTemMaTMKu B cCTaplield IIKojie JaéT BO3MOXKHOCTb JOCTHXKEHHS OO0Yy4arolIMMHUCS
CIIEYIOIUX PE3YIbTATOB.
B nanpasnenuu nuunocmuozco pazeumusi:

c(OPMHPOBAHHOCTH IETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAyKU; KPUTUYHOCTh MBIIUICHHUS, YMEHHE PAaCclO3HABaTh JIOTUUECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

c(hOPMHUPOBAHHOCTH TOTOBHOCTH M CITOCOOHOCTH BECTH UAJIOT C IPYTHMH JIFOJIbMH, JIOCTHTATh B
HEM B3aMMOTIOHMMAHUS, HAXOJAUTH OOIIUE IIETTU U COTPYIHUYATH JIJISl KX JOCTH)KCHUS,
c(OpPMUPOBAHHOCTH HABBIKOB COTPYJHUYECTBA CO CBEPCTHHUKAMHM, JETHbMH MJIQJILIET0 BO3pPAaCTa,
B3pOCJIBIMH B 00pa30BaTeiIbHOM, OOLIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIIeI0BaTENbCKOM,
MIPOEKTHOM M IPYTUX BUJAX JIEATEIbHOCTH;

cOpPMUPOBAHHOCTh TOTOBHOCTH M  CIIOCOOHOCTH K OOpa30oBaHHIO, B TOM  YHCIE
camMo00pa30BaHUIO, Ha MPOTSKEHUH BCEH JKU3HH, CO3HATEIHbHOE OTHOILICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEITHON MPO(PEeCCHOHATBHON U O0IIECTBEHHOM eI TETFHOCTH;
ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas 3CTETUKY ObITa, HAyYHOTO U TEXHHUYECKOTO
TBOPUYECTBA;

OCO3HAHHBIM BBIOOp Oyaymer npodeccun U  BO3MOXKHOCTH pealn3alui  COOCTBEHHBIX
KU3HEHHBIX IUJIAHOB; OTHOILIEHHE K Mpo(hecCHOHANBHOM IesITeNbHOCTH KaK BO3MOXHOCTH
y4acTHsi B PEIICHUH JUYHBIX, OOIIECTBEHHBIX, T'OCYAaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX
pooem;

B memanpeomemnom nanpasnenuu:

YMEHHE CaMOCTOSITEIIEHO OIMPEIEIIATh e CBOET0 OOydeHUs, CTaBUTh U (OPMYIHPOBATH IS
ceOs1 HOBBIE 33/1a4M B y4€0e U IO3HABATEJIbHON JIeATEIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI
CBOEH MM03HABATEIbHON AEATEIbHOCTH;

YMEHHUE CaMOCTOSITEIbHO TNIAHUPOBATh YT JIOCTUKEHHUS 1ieiel, B TOM 4Kcie albTepHATUBHBIE,
OCO3HaHHO BbIOMpPATh Haubosee 3((HEeKTUBHBIE CIIOCOOBI PELIeHNs YUEOHBIX M MO3HABATEIbHBIX
3ajauy;

YMEHHUE COOTHOCUTH CBOM JEUCTBHS C MJIAHUPYEMBIMHU pe3yIbTaTaMH, OCYLIECTBIATh KOHTPOIIb
CBOEH JIeATENPHOCTH B MpOIecCce JTOCTHMIKEHUS pe3ysibTaTa, ONpeesaTh CIocoObl NeicTBUi B
pamMKax NpeUIOKEHHBIX YCIOBMM M TpeOoBaHMM, KOPPEKTHUPOBaTh CBOM JAEUCTBUS B
COOTBETCTBHUH C U3MEHSIOIIEICS CUTYaIHeH;

YMEHHE OIICHWBATh MPAaBUIHHOCTH BBIMOJHEHHUS Y4eOHOW 3a/1aud, COOCTBEHHBIE BO3MOXKHOCTH
e€ peueHus;

BJIaJICHME OCHOBAMHU CAaMOKOHTPOJIS, CaMOOILIEHKH, MPHUHATUS PELIeHUH M OCYIIECTBICHUS
OCO3HaHHOTO BBIOOPA B y4eOHOM U MO3HABATEILHOM J1€ATEIbHOCTH;

yYMEHHE IPOAYKTUBHO OOIATHCSA U B3aUMOJEHCTBOBATh B MPOLIECCE COBMECTHOM JESITENbHOCTH,
YUUTBIBATH MMO3UIUH IPYTUX YYACTHUKOB JAEATEIBHOCTH, 3()()EKTUBHO pa3peniaT KOH(DIUKTHI;
BJaJICHME  HaBbIKAMHM  II03HABATENbHOW,  Y4eOHO-MCCIIEOBATENBCKOM M MPOEKTHOU
NEeSTeIbHOCTH, HAaBbIKAMU  pa3peuieHus mpoljeM; CHocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITETbHOMY ITOMCKY METO/IOB PEIICHUs] MPAaKTUYECKUX 3a/1a4, TPUMEHEHUIO Pa3InYHbIX
METOIOB TIO3HAHUS;

TOTOBHOCTb M CHOCOOHOCTh K  CaMOCTOSITENbHOW  HMH(OpMAIMOHHO-TIO3HABATEIbHON
JeSITeIbHOCTH, BKIJIIOYAsi YMEHUE OPHUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(pOpMAIHH,
KPUTHYECKH OIIEHUBATh M HWHTEPIPETHPOBATH HH(OPMAINIO, TOIYYaeMyl0 M3 Pa3InIHBIX
HCTOYHUKOB;

YMEHHE UCIOJB30BaTh CpeACTBa NHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TexHosoruit (UKT)
B PEUICHWH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3AIMOHHBIX 3a1ad C COOJIOJACHUEM



TpeOOBaHUI YPrOHOMUKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, pecypcocOepeKeHus, IPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMAITMOHHOM 0€30MacHOCTH;

BJIaJICHHE SI3BIKOBBIMU CPEICTBAMH — YMEHHE SICHO, JIOTUYHO M TOYHO H3JaraTb CBOIO TOYKY
3pEHHSI, UCTIOIb30BaTh aICKBATHBIC SI3IKOBBIE CPEICTBA;

BJIAJICHUE HABBIKAMH ITO3HABATEIbHOM pe(IeKCHU KaK OCO3HAHUS COBEPILACMBIX JICHCTBUI U
MBICIIUTEIIBHBIX MIPOIECCOB, X PE3yJIbTaTOB M OCHOBAHHM, IPAHMI] CBOETO 3HAHUS M HE3HAHUS,
HOBBIX MTO3HABATENIBHBIX 33/1a4 U CPEACTB UX JOCTIKEHHUS,

B npeomemnom nanpaenenuu:

c(OPMHPOBAHHOCTh TPEACTABICHUH O HEOOXOIMMOCTH [0Ka3aTeJIbCTB MpHU OOOCHOBAHHU
MaTeMaTUYeCKUX YTBEPXKACHUM U POJM aKCHUOMAaTUKHM B TPOBEJACHUU JACHYKTUBHBIX
pacCyXIEHHUI;

c(hOPMUPOBAHHOCTh TOHITHIHOTO ammapara 1O OCHOBHBIM pa3JiellaM Kypca MaTeMaTHKH,
3HAHUW OCHOBHBIX TeOpeM, (JOPMYJI U YMEHHUS UX MPUMEHSITH; YMEHUS JIOKa3bIBATh TEOPEMBI U
HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

c(hOpPMUPOBAHHOCTh YMEHUW MOJEITUPOBATH PEAbHBIC CHTYAIMH, HCCIEI0BATh MOCTPOCHHBIE
MOJIEJIH, UHTEPIPETUPOBATH MMOTYUEHHBIN pe3yabTaT;

c(OPMHUPOBAHHOCTH MPECTABICHUI 00 OCHOBHBIX MOHSTHUSX MAaTEMaTHYECKOr'0 aHAIMW3a U UX
CBOMCTBAaxX, BIAJCHHE YMEHUEM XapaKTepU30BaTh IMOBEACHHE (YHKIIMM, HCIOIb30BAHHE
MOJTYYEHHBIX 3HAHUH /I OMUCAHUS U aHAIN3a PEATbHBIX 3aBUCUMOCTEH;

BJIa/ICHUE YMEHUSIMH COCTABIICHUS BEPOSTHOCTHBIX MOJIENIEH TIO YCIIOBUIO 33/1a4H U BHIYUCIICHUS
BEPOATHOCTH HACTYIUICHHUS COOBITHII, B TOM YHCIE ¢ IpUMEHEeHHuEeM GopMya KOMOMHATOPUKU U
OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEW; WCCICNOBAHUS CIy4YalHBIX BEJIMYMH TI0 UX
pacnpeeNeHuto.

. c(OPMUPOBAHHOCTH TPEJCTABICHUH O T€OMETPUU KAaK YaCTH MHUPOBOH KYIBTYPHI M O
MECTe T'€OMETPUU B COBPEMEHHOW IUBUIIM3AIMH, O CIIOCO0AX OMHCAHMS Ha MaTeMAaTUYECKOM
SI3BIKE SIBIICHUM peaibHOTO MUDA;

. c(OPMUPOBAHHOCTh MPEACTABICHUN O T€OMETPUUYECKUX MOHATHIX KaK O BaKHEUIIUX
MaTEeMaTHYECKUX MOJEISAX, TO3BOJISIONIUX ONKCHIBATh M M3Y4aTh Pa3HbIE MPOLIECCH U SBICHUS;
MMOHUMAaHKE BO3MOKHOCTH aKCHOMAaTUYECKOT0 MMOCTPOCHUSI MATEMaTHYECKUX TCOPUH;

. BJIAJICHUE T€OMETPUUECKUM SI3bIKOM; Pa3BUTUE YMEHHUS UCIIOJIb30BATh €r0 JUIsl OUCAHUs
MPEAMETOB  OKPYXKAIOIIETO  MHpPA;  Pa3BUTHE  IMPOCTPAHCTBEHHBIX  MPEJICTABICHUM,
M300pa3UTENbHBIX YMEHUN, HABHIKOB T€OMETPHUUECKUX TOCTPOCHHI;

° BJIAICHUC MCTOHAaMH NOKa3aTCIIbCTB U AJITOPUTMOB PCHICHUSA; YMCHUC HUX HNPUMCHATH,
MMPOBOAUTDH AOKA3ATCJIBHBIC PACCYKACHUA B XOAC PCHICHUSA 3a1a4;
° BJIAICHUC OCHOBHBIMU IMOHATHUAMU O INNIOCKHUX M HMPOCTPAHCTBCHHBIX T'COMETPUUCCKUX

¢urypax, UX OCHOBHBIX CBOMCTBaxX; C()OPMHUPOBAHHOCTb YMEHHS paclo3HaBaThb Ha YEpPTEkKaX,
MOJIEJIIX M B pealbHOM MHpE TeoMeTpuyeckhe (GUrypbl; MPUMEHEHHE H3YyYeHHBIX CBOMCTB
reoMeTpuyeckux ¢Guryp u Qopmyna i pelIeHHs TeOMETPUYECKMX 3aJad M 3a7ad ¢
[IPAKTUYECKUM COJEPIKAHUEM;

. BJIAJICHUE HABBIKAMHU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM IPU PELICHUN
3a1ad.

10 kJacc

DJIEMEHTBI TSOPUU MHOXKECTB Y MATEMaTHICCKOM JIOTHKH

6bINYCKHUK HAYYUumuvcCs.
OHepI/IpOBaTB HOHATHUAMU. KOHCYHOC MHO>KECTBO, OCCKOHEUHOE MHOKECTBO, YHCJIOBBIC MHOXXCCTBA

Ha KOOPJMHATHOW MPSMOMA, 2JIEMEHT MHOKECTBA, TOJIMHOKECTBO, ITepeceueHre U 00beIMHEHHE
MHOXECTB, OTPE30K, HHTEPBAI;

HaXO/UTh NepecedeHre U 00beIMHEHHE ABYX, HECKOJIBKUX MHOXECTB, MPEICTaBIEHHBIX
rpaduyecKy Ha YUCIIOBOM MPSMOil, Ha KOOPAMHATHOM MJIOCKOCTH;

CTPOUTBH HA YUCJIOBOU IIPSAMOM MOJIMHOMXKECTBO YHCIOBOIO MHOXKECTBA, 3aJaHHOE IPOCTEHITUMU
YCIIOBUSIMU;

ONepUPOBATh MOHATUSMU: YTBEPXKACHUE (BbICKa3bIBaHHUE), OTPUIIAHHE

YTBEPK/ICHUS, ICTUHHBIE U JIOKHBIE YTBEPKIACHUS, CIIEICTBUE, YACTHBIN



ClIydaii 00IIEeTro yTBEepPKIeHUs, KOHTPIIPHMED;

pacrno3HaBaTh JIOKHbIE YTBEPKIACHHUSI, OIIUOKU B PACCYKIECHUSAX, B TOM

YHUCJIE C UCIIOIb30BAHUEM KOHTPIIPUMEPOB;

HAy4YUTCS HAXOAHUTH MPOMEKYTOK C BEIKOJIOTOW TOUKOH, Tpa)udecKoe MPEICTABICHIE MHOXKECTB Ha
KOOPJAMHATHOM MIIOCKOCTH;

MIPOBEPSTh NIPUHAIIECHKHOCTD 3JIEMEHTA MHOXKECTBY, 3aJAHHOMY OIIMCAaHUEM;

B noBceHeBHOM KU3HU U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

BbINYCKHUK HAYYUMBCA:

HCII0JIb30BATh YUCJIOBbIE MHOKECTBA HA KOOPJAMHATHOM IIPSAMOI U HA KOOPAMHATHOW IJIOCKOCTH JJIst
ONMCAaHMS PEATBHBIX MPOLIECCOB U SIBJICHUI;

MPOBOJIUTH JIOTMYECKHUE, J10KA3ATEIbHBIE PACCYXKACHUS B CUTyalUsX IMOBCEJHEBHOW >KM3HU, NPHU
peuieHnu 3a1a4 U3 Apyrux npeameToB.

Yucna v BeIDAKEHUA
Buinycknux nayuumes:
OnepupoBaTh NOHATUSAMM: HATYpaJIbHOE U II€JI0€ YUCIIO, JEIIMMOCTh YUCEll, OOBIKHOBEHHAs JIpOOb,
JecATu4Has ApoOb, PAlMOHAIBHOE YHCIO, UPPALMOHAIBHOE YUCIO, NPUOIMKEHHOE 3HAYEHHE
4HCJIa, YaCTh, J10JI1, OTHOIIEHHE, IPOLEHT, MacIITao;
ONEpPUPOBATh TOHATHSAMHU: JIOTapu(M 4YKciIa, TPUTOHOMETpUYECKas OKPYKHOCTb, pajdaHHas Hu
rpagycHas Mepa yIVla, CHHYC, KOCHHYC, TAHT€HC U KOTaHI€HC YIJIOB, UMEIOIIUX IIPOU3BOJIbHYIO
BEJIMYHHY, YUCJIA € U TT;
BBINOJIHATE apu(PMETHUYECKHUEe IeHCTBUS C LENbIMU U PallMOHATIBHBIMHU YMCIAMHU, COUETasl yCTHBIE U
[IUCbMEHHBIE IPUEMBI, IPUMEHSS IPU HEOOXOIUMOCTH BBIUNCIIUTENbHBIE YCTPOICTBA;
CpaBHMBaTh pAaLMOHAJIbHBIE YMCIA MEXAYy CO0OH; CpaBHUBaTh C pALMOHAJIBHBIMM YHCIAMU
3HA4YEHHUs LEJIbIX CTENEHeH uyuces, KOpHEH HaTypajJbHON CTENEHU M3 4Yucel, JIorapu(MoB yucell B
IIPOCTBIX CIIydasix;
BBINOJIHATh HECJOXHbIE MPeoOpa3oBaHUs YMCIOBBIX BBIPDAKEHHM, COJEp)KalMX CTENEHH YHCed,
KOPHHU M3 YMCEJ, JOrapu(mbl YyMces; HaXOAUTh 3HAUEHHUs] KOPHS HAaTYpalbHOM CTENEHU, CTEIICHHU C
panMoHaNBHBIM IOKa3aTeneM, Jiorapudma, HCHOIb3ys NPH HEOOXOAMMOCTH BBIYHCIHUTEIbHBIC
YCTPOMCTBA;
® [10JIb30BaThCS OLEHKOM U MPUKUIAKOMN NP MPAKTUUECKUX pacuérax;
e u300pakaTh TOYKAMM Ha KOOPAMHATHOM NpsAMOI Iesble M palMOHAIbHBIE 4HCIA; LEeJble
CTENEeHM YHCell, KOPHU HaTYpaJIbHOM CTENEHU U3 YHUCE, Jorapu(Mbl YHCE B MPOCTHIX CIyYasx;
® BBHINOJHATH HECJOXKHBIE MPeoO0pazoBaHMs LENbIX U JAPOOHO-PALMOHANBHBIX OYKBEHHBIX
BBIPAKECHMUI;
e BbIpa)KkaTh B IPOCTEHIINX CIydasX U3 paBEHCTBA OJIHY IEPEMEHHYIO Yepe3 IPYTHe;
® BBIYHUCIATH B MPOCTHIX CIIydasX 3HAYEHUS YMCIOBBIX U OYKBEHHBIX BBIPAKEHMH, OCYHIECTBIISS
HE00X0/IMMbIE MOJICTAHOBKH U IIPpeoOpa30BaHus;
8bINYCKHUK HAYYUMCA
® [IPOBOJUTH IO M3BECTHBIM (OpPMYyJIaM M IpaBHJaM IMpeoOpa3oBaHUs OYKBEHHBIX BBIPAaXKECHUH,
BKJIIOYAIOIIUX CTETIEHU, KOPHHU, JIorapu(Mbl U TPUTOHOMETPUYECKHE (OPMYJIBI;
® HAaxOJUTh 3HAYEHMSI YHUCIOBBIX M OYKBEHHBIX BBIPAKEHHUH, OCYLIECTBISISI HEOOXOAMMBIE
MOJICTAHOBKH U NpeoOpa3oBaHusl;
e u300pakaTh CXeMAaTUUECKU yroJjl, BEIMYMHA KOTOPOTO BEIpaXKeHA B Tpajlycax WM pajuaHax;
® OLEHUBATh 3HAKHU CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB; MCIOJIb30BaTh
IIPY PELICHUH 33/1a4 TaOJUYHbIE 3HAYCHUSI TPUTOHOMETPHUYECKUX (DYHKIIMIA yTIIOB;
®  BBINOJIHATH NIEPEBOJ] BEIMYMHBI yIJIa U3 PaJMaHHON MepHI B IPayCHYIO U 0OOpaTHO.
B noBceaHeBHOI KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:
8bINYCKHUK  HAYYUMbCAL:
®  BBINOJHATH JCHCTBUS C YUCIOBBIMU JAaHHBIMU MPH PELICHUH 3a/]a4 MPAKTUYECKOro XapaKTepa
U 337ad M3 pa3IMYHBIX 00JacTeil 3HaHWM, HCHOJB3YyS NPU HEOOXOAMMOCTH CIIPaBOYHBIE
MaTepuaibl ¥ BEIYUCIUTEIbHBIE YCTPONCTBA;
® COOTHOCHTb DEaJbHbIE BEJIMYUHBI, XapaKTEPUCTUKU OOBEKTOB OKPYKAIOLIEro MHpa C HUX
KOHKPETHBIMHU YHUCIIOBBIMU 3HAYEHUSIMY;




® HCIOJIB30BAaTh METOABI OKPYTJICHUS W TPUKUAKU TIPU PEIICHUU TPAKTHUECKUX 3a7ad

MMOBCETHEBHOW KU3HU

BbINYCKHUK HAYYUMCAL:

® OIICHUBATh, CPABHUBATH M HCIIOJIB30BATh MTPH PEIICHUN MPAKTHUECKUX
3aJla4 YUCJIOBbIC 3HAUCHUS PEATbHBIX BEJIMYUH, KOHKPETHBIC YHCIIOBBIC
XapaKTePUCTUKU 00BEKTOB OKPY’KAIOIIET0 MHUPA.
YpaBHEHUS ¥ HEPABEHCTBA
Buinycknux nayuumes:
Pemarp nuHeitHbIe ypaBHEHUS M HEPABEHCTBA, KBAAPATHBIC YPABHEHUS;
pemats JjorapuMUYECKUE U MOKa3aTeNbHbIC YPaBHEHUS BHUIA

loga(bx + ¢) =d, a”>*c=q (rme d MOKHO IIPEICTaBHTh B BUJIE CTEIIE-
HU C OCHOBAHHEM a) ¥ HepaBeHCTBa BUa log, x < d, ax <d (rme d
MO>KHO MPEJCTaBUTh B BHJIE CTETICHU C OCHOBAHUEM a);
MPUBONUTH HECKOJIBKO MIPUMEPOB KOPHEH TPUTOHOMETPHUYECKOTO ypaBHEHHS BH/a SiN X = @, COS X
=a, tg X =a, ctg X = a, rae a — TabnMYHOE 3HAYEHHE COOTBETCTBYIOLICH TPUTOHOMETPUUYECKON
bynximu;
8bINYCKHUK HAYYUMCAL
peliaTh HECIOXHBIE PallMOHANIbHBIE, MOKa3aTebHble, JorapuMUYECKUe, TPUTOHOMETPHUIECKHE
ypaBHEHHUs, HEPAaBEHCTBA U MX CHCTEMbI, MPOCTEUIINE HppPALUOHAIBHbIE YPaBHEHUS U
HEPaBCHCTBA;
HCIIOJIb30BaTh METO/IbI PEIICHUs YPAaBHEHUM: MPUBEACHNUE K BUIY «IIPOU3BEACHUE PABHO HYIIO)
WM «9aCTHOE PaBHO HYIIIO», 3aMEHa MePEMEHHBIX;
MCIIOJIb30BaTh METOJT MHTEPBAJIOB ISl PEIICHUS HEPABCHCTB;
MCIOJIb30BaTh TpaUICCKU METO ISl PUOIMKEHHOTO PEIICHUS YPAaBHCHUI U HEPABCHCTB;
M300pakaTh HA TPUTOHOMETPHUYECKON OKPYKHOCTH MHOXECTBO PEIICHUNA TPUTOHOMETPHUICCKHIX
ypaBHEHUI U HEPABEHCTB.

B noBceHeBHOM KU3HH M NIPH M3YYCHHHU APYTUX NPEJIMETOB!
Buinycknux nayuumces:

® COCTaBJKAITb M pEIIaThb YPABHEHHUs, CUCTEMbl YPAaBHEHHW M HEPABEHCTBA IIPU PELICHUU
HECJIOKHBIX MPAKTUYECKHUX 337134 U 33J1a4 U3 IPYTUX YUeOHbBIX IPEIMETOB;

BbINYCKHUK HAYYUMCA

® JCIOJIb30BaThb YPAaBHEHUs W HEPABEHCTBA Ui IIOCTPOCHHUS W HCCIENOBAHUSA NPOCTEHIINX
MaTEMaTHYECKUX MOJENIEH PEANIbHBIX CUTYallMi WM IPUKJIAJHBIX 3a/1a4;

e yMEThb MHTEPIPETHPOBATH NOJYYECHHBIA IIPU PEIICHUHM YPAaBHEHMS, HEPABEHCTBA WJIM CHCTEMBI
pe3ynbTatr, OLEHUBATh €ro MpaBAONoA00Me B KOHTEKCTE 3aJaHHON peaJbHOM CHUTyallud WId
IIPUKIIATHON 3a/1a4H.

DyHKIMHU
Buinyckuux nayuumes:

e OmnepupoBaTh MOHATUSAMU: 3aBUCUMOCTb BEJIWYUH, (PYHKIUS, apTyMEHT U 3HaueHue (PyHKIUH,
o0nacTh OMpeeNieHuss M MHOXKECTBO 3HAUY€HUM (QYHKIMM, TpaduK 3aBUCUMOCTH, Tpaduk
GbyHKUIMY, HYIU QYHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, BO3pacTaHue U yObIBaHUE (QYHKIIUU
Ha YMCJIOBOM IIPOMEXYTKE, HauOOJIblllee M HauMEHblIee 3HaueHUs (PyHKIMU Ha YHCIOBOM
OPOMEXYTKe, MepruoaruecKast QyHKUUs, IepHoa, Y€THas U Heu€THas (QyHKINH;

e  omepupoBaTh NOHATUSAMHU: TpsiMas W oOpaTHas NPONOPLUMOHAIBHOCTb, JIMHEHHas,
KBaJlpaTU4Hasi, JJorapupMudeckas 1 nokazareiabHast QyHKIIMH, TPUTOHOMETpUYECKUE (PYHKIIHH;

e pacro3HaBaTh rpadpuku QyHKUIUH OpsMOl M 0OpaTHOW NPONMOPIHMOHAIBHOCTH, JIMHEHHOMH,
KBaJPAaTUYHOM, JOrapupMHUUECKON, TOKa3aTeIbHOH M TPUTOHOMETPHUYECKUX (YHKIUH H
COOTHOCHUTH UX € (hOpMyJIaMU, KOTOPBIMU OHH 3a/1aHbl;

®  HaxOJUTb Mo rpaduKy NpUOIMKEHHO 3HAYCHHS (DYHKIIMU B 33JaHHBIX TOUKAX;

BbINYCKHUK  HAYYUMCA

e pemaTh ypaBHEHHUS, MPOCTEHIINE CHUCTEMbl YpaBHEHUH, HCIOJIb3YSl CBOWCTBA (YHKIMHA U HX

rpaduKu.

B noBceaHeBHO JKM3HM U NIPH U3YyYeHUH APYTUX YUeOHbIX MPeIMeTOB:



Buinycknux nayuumes;
® ONpeAeATh 10 rpad)ukaM M UCHOIb30BATh AJIS PEIIEHUS PUKIAJHBIX 32
Jlad CBOMCTBA pPEalbHBIX IPOLIECCOB M 3aBHUCHMOCTEH (HauOoJbIIME M HAaUMMEHBIIME 3HAuYCHMS,
IIPOMEXYTKH BO3pACTaHMsI U yObIBaHUS, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, ACUMITOTHI, MEPUOA U T. II.), UHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOMU IIPAaKTUYECKON CUTYALUH;
Hcropus U METOABI MATEMATHKU
Buinycknux nayuumes;
OnuceIBaTh OTAEIBbHBIC BBIIAIOIIUECS PE3YNbTAThI, IOJIyYEHHBIE B XOJI€ Pa3-
BHUTHUS MAaTEMAaTUKU KaK HAyKHU;
3HaThb NPHUMEPbl MAaTEMAaTUYECKUX OTKPBITUM M HMX aBTOPOB B CBS3M C OTCUYECTBEHHOW H
BCEMHUPHOM MCTOPUEH; MPEACTABIATh BKJIAJ BBIJAIOIIMUXCI MATEMAaTUKOB B Pa3BUTHE MAaTEMaTUKH
U MHBIX HAY4HBIX 00JIacTel;
IIOHUMATh POJIb MaTEMAaTHUKU B pa3Butuu Poccny;
IIPUMEHSTh U3BECTHBIC METO/BI IIPU PEIICHUN CTAHIAPTHBIX U HECTAHIAPTHBIX MAaTEMaTHYECKUX
3a/la4; MCIOJIb30BaTh OCHOBHBIE METOIbI J0KA3aTeNbCTBA, IPOBOIAUTH JOKA3aTECIbBCTBO U
BBIIIOJIHATH OIPOBEPKECHMUE;
3aMeuyaTb M XapaKTepU3oBaTb  MaTEMaTHMYECKHE  3aKOHOMEPHOCTH B OKpY’Karolen
JNEHUCTBUTEIBHOCTH U HA UX OCHOBE XapaKTEPHU30BaTh KPAacoTy U
COBEPILEHCTBO OKPY’KAIOIIETO MUPA, a TAKKE IPOU3BEICHNUN UCKYCCTBA;
IIPUMEHSTh MIPOCTEHIINE IPOrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI
IIPYU PELICHUN MaTEMaTUYECKUX 3aad.
Buinycknuk naywumcsa:
T'eomempusn
— ONEpUpPOBaTh  IOHATHAMM: TO4YKA, IpsAMas, IUIOCKOCTb, MApaJUIEIbHOCTh U
NEPIEHIUKYJIAPHOCTD MPSMBIX U INIOCKOCTEN;
— pacrno3HaBaThb OCHOBHBIE BUJbl MHOI'OIPAaHHUKOB (IIPpU3Ma, MUPaMUAA, NPAMOYTOIbHBIN
napajenenunes, Ky0), BIaJeTh CTaHIApTHON KiaccUpUKALMed NpOCTPaHCTBEHHBIX (Uryp
(nupamMubl, IPU3MBL, apajIeIeUIIE B! );
— n300pakaTh H3ydyaemble (UIYpbl OT PYKHM U C MPUMEHEHHEM IPOCThIX YEepPTEKHBIX
MHCTPYMEHTOB;
- OIIMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;
— npuMeHsaTh Teopemy Iludaropa mpu BBUKCIEHUHM 3JIEMEHTOB CTEPEOMETPHUUECKUX
uryp;
- HaXOJWTh IUIOIIAJIN IOBEPXHOCTEN NMPOCTEUININX MHOIOTPAaHHUKOB, T'€OMETPUYECKHUX TEIl C
pUMeHeHHEM OopMYIT;
— BBIYHCIIATH PACCTOSHUA U YTJIbI B IPOCTPAHCTBE;
— IPUMEHATh FeoMeTpudeckre (PaKkThl A pelIeHus 3a7ay, MPEeArnoaraolX HECKOIbKO
11aroB peLIeHMs], €CIIM YCIOBUS IPUMEHEHHUS 3a/laHbl B IBHOU (opMe;
— pemiaTh 3aJaud Ha HaXOXKJICHHE TEeOMETPUYECKMX BEJIUMYMH MO0 ob0pasuam MWiH
aNropuT™Mam;
— (bopMyIMpOBaTH CBOWCTBA U MIPU3HAKU (DUTYD;
— JTIOKa3bIBATh T€OMETPUYECKUE YTBEPIKIACHUSA.
B nosceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX MIPEAMETOB:
— COOTHOCHUTh aOCTpaKTHbIE TI'E€OMETPUYECKHE TMOHATHS U (PaKThl C peaTbHBIMU
KHU3HEHHBIMU O0BEKTAMHU U CUTYaIUSIMH;
— UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX GUTYp Ul pelIeHus
TUIIOBBIX 3a/a4 IPAKTUYECKOr0 COAEPIKAHMS;
— COOTHOCHUTB IUIONIA/IM TOBEPXHOCTEHN TeJl OJIMHAKOBOM (POPMBI Pa3IMYHOTO pa3Mepa;
— COOTHOCHUTBH 0OBEMBI COCYIOB OMHAKOBOM (DOPMBI Pa3IMYHOTO pa3mepa;
— OLICHMBAaTh (QOpMYy MPaBUIBHOIO MHOTOIpaHHUKA IIOCJIE€ CIWJIOB, CPe30B U T. I
(onpenensaTh KOJMYECTBO BEPUIMH, pEOEp U IpaHel MOTy4YeHHBIX MHOIOI'PAaHHHUKOB);
— HCIIOJIb30BaTh CBOMCTBA T€OMETpUYECKUX (Uryp [UIsl pelieHus 3afad MPakKTUYECKOTo
XapakTepa M 3aJa4 U3 Apyrux oosacTeil 3HaHUil.
Hcropus u MeTo1bl MaTEMaTUKH




—- OnuceIBaTh OTACJIBHBIC BBIAAOIIUCCA PC3YJbTAThbl, IOJYUYCHHBIC B XOAC Pa3BUTHUA

MaTEMAaTUKHN KaK HAYKH,

— 3HATb MPUMCPBI MATCMATUYCCKUX OTKprTI/Iﬁ H UX aBTOPOB B CBA3U C OTE€YECTBEHHOUN U
BCCMHpHOﬁ HCTOpHCfI; OpEaACTAaBIATE BKJIAA BBIJAOIIHUXCA MAaTEMATUKOB B PA3BUTHC MAaTEMAaTUKHU

Y UHBIX Hay4HbIX 00JacTel;
— IIOHMMATh POJIb MAaTEMATHUKH B pa3BuTHH Poccuy;

-— [OPUMCHATb HU3BCCTHBIC MCTOJAbI IIPpU PCHICHHMM CTAHAAPTHBIX W HCECTAaHAAPTHBIX
MaT€MaTUYCCKHUX 3aJad, HCII0Jb30BaTb OCHOBTHBIC MCETOAbI A0Ka3aTCjbCTBA, IIPOBOJIHUTH

A0Ka3aTCJIbCTBO WU BLINIOJHATH OIIPOBCPIKCHUC,

— 3aMeyaTh M XapaKTepu30BaTb MaTeMaTHYEeCKHEe 3aKOHOMEPHOCTH B OKpY’Karollei
NEUCTBUTENBHOCTH M Ha MX OCHOBE XapaKTEPU30BATh KPAaCOTy M COBEPILIECHCTBO OKPYXKAIOIIETO

MHUpa, a TaK¥XKE HpOI/ISBeI[eHI/Iﬁ HCKYCCTBA,

-IIPUMEHATD [IPOCTEUIINE MPOIPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI

MIPU PEIICHUHA MaTeMaTUYECKUX 3a/1a4.
11 kaacc
ONeMEHThI TCOPUH MHOKECTB I MATEMATHYECKOM JIOTHKH
BbINYCKHUK HAYYUMbCSL:
* OIEepUpPOBATh MOHATUSMU: YTBEPXK/IEHUE (BBICKAa3bIBAHUE), OTPUIIAHKE
YTBep)KIleHI/ISI, UCTHUHHBIC U JIOYKHBIC yTBep)KIleHI/IFI, CIICACTBHC, T-IE[CTHBII\/JI
ciydaid o0IIero yTBepKIeHus, KOHTPIPUMED;
* pacno3HaBaThb JIOKHBIE YTBEPXKJIEHUS, OIIMOKM B pACCYXJCHUAX, B TOM UHCIE
HCIIOJIb30BaHUEM KOHTPIIPUMEPOB;
8bINYCKHUK ~HAYYUMCAL
OTICPUPOBATH MTOHATHUEM OTPEICIICHUS, OCHOBHBIMH BUIAMH OIPEICIICHHUM

U TEOpPEM;
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:
6blNYCKHUK HAYYUmuscCsl.

IIOCTPOCHUA U UCCIICAOBAHUA HpOCTGfII.HPIX MaTeMaTH4YeCKUX Mojeleit

DyHKIMU
Buinycknux nayuumcs:

OTIpeNIeNIATh Mo rpaduKy CBOWCTBA GYHKUIUU (HYJIH, IPOMEXKYTKH 3HAKOIOCTOSHCTBA, POMEKYTKH

MOHOTOHHOCTH, HAUOOJBIINE U HAUMEHbBIIINE 3HAYCHUS U T. I1.);
CTPOUTH 3CKH3 Tpaduka GYHKINH, YAOBIECTBOPSIONICH MPUBEIEHHOMY HAOOPY

yCJIOBHUH (ITPOMEKYTKH BO3pacTaHUs M YObIBaHMS, 3HaUYCHHE (YHKIMH B 33JaHHON TOYKE, TOUKH

HKCTPEMYMOB, ACUMITOTHI, HYJIU (QYHKIUY;

BJIQJICTh MOHITHEM: TPUTOHOMETPUYECKHE (QYHKITUH; CTPOUTH UX rpaduKu

U YMETh IPUMEHATh CBOMCTBA TPUTOHOMETPUUYECKUX (YHKIUH NP pellIeHUH 3aj1ay;
BJIQJIETh MOHITHEM: aCHMITOTA; YMETh €r0 MPUMEHSATH TIPU PEIICHUH

3ajay;

B noBcegHeBHOI :KM3HM ¥ IPU U3YYEHHH IPYIUX Y4eOHbIX NPEAMETOB:
Buinycknux nayuumcs:

OIpeIeNIATh MO TpaguKaM MPOCTEHIINE XapaKTePUCTUKH EPUOINIECKUX
MIPOIIECCOB B OMOJIOTHH, SJKOHOMUKE, MY3bIKE, PaJIOCBSI3H U T. M. (aMIUIU-

TyJa, IEpUoA U T. IL.).

OJIEMEHTBI MAaTEMaTUYECKOIO aHAIN3a
Buinycknux nayuumes:
OnepupoBath NOHATHAMU: POU3BOAHAA (DYHKIIMU B TOUKE, KacaTellbHas K
rpaduky GyHKIUHU, TPOU3BOAHAA DYHKIIUU;
OTIpeNieNATh 3HaUeHUE MPOU3BOAHON (PYHKIIMH B TOUKE 110 U300paKEHUIO

KacaTeJIbHOHN K TpaduKy, MPOBEAEHHON B 3TON TOUKe

BBIYUCIIATHE HIPOU3BOJHYIO OTHOWICHA, MHOT'OYJICHA, KBAIPATHOT'O KOPHA,

MIPOU3BOJHYIO CYMMBI (DYHKINA;

BBIYUCIIATH NPOU3BOJHBIC 3JICMCHTAPHBIX (I)YHKI_II/Iﬁ n ux KOM6PIHE[I.[PII>1,



HCIIO/IB3YS CIIPaBOYHELIE MAaTEPUAIIEL,

o UCCIIEI0BaTh (PYHKIIMY HA MOHOTOHHOCTb, HAXOAUTh HauOOJbIINE U

HauMEHbIINE 3HaYEHUS PYHKIMMA, CTPOUTH rpaKi MHOTOUJIEHOB U

MPOCTBIX PAMOHAIBHBIX (YHKIIMH ¢ UCMIOJIb30BAHUEM ariapaTa MaTeMaTHIeCKOro aHau3a.

B noBceaqHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX YYeOHBIX NPeIMETOB:

Buinycknux nayuumes:

o MOJIb3YACH rpaKaMu, CPaBHUBATh CKOPOCTU BO3pacTaHusl (POCTa, MOBBIIICHUS, YBEIUYCHUS U
T. 1) WIK CKOPOCTU yObIBaHUS (MaJeHus, CHI)KEHUS, YMEHbBIIECHUS U T. I1.) BEJIUYUH B PEAbHBIX
nporeccax;

® COOTHOCHUTB Fpa(l)I/IKI/I pP€AIbHBIX ITPOLECCOB U 3aBHCHUMOCTEHN C HUX OIIMCaHHUAMH, BKIHOYAIOIIMMU

XapaKTePUCTUKU CKOPOCTU U3MEHEHHUS (OBICTPBII pOCT, IIIaBHOE OHUKEHHE U T. I1.);

® JHCIIOJb30BaTh rpa(bm(n PCAIBHBIX MPOUCCCOB JJIA pCIICHUS HCCIIOKHBIX

MPUKIIAJHBIX 33/1a4, B TOM YHCIIE ONPENesis 1o rpaduKy CKOPOCTh X012
nporiecca;
e pemarh MPUKIIAJIHbIC 33]]a9d 13 ONOJIOTHH, QU3NKU, XUMHUH, YKOHOMHKH
U JPYruX TPEIMETOB, CBSI3aHHBIE C KCCJICIOBAHUEM XapaKTEPUCTHK pEabHBIX MPOIIECCOB,
HaXO0XICHUEM HaI/I6OJIBH_II/IX U HaAHUMCHBIINX 3Ha‘-IeHPII>i, CKOpOCTH M YCKOpCHUSA HU T. II.,
UHTEPIPETHPOBATH TIOJTYYCHHBIC PE3YJIbTATHI.
CratucTuka u TCOpUiA BeDOﬁTHOCTeﬁ, JIOTHUKA U KOM6I/IHaTODI/IKa

Bbll’lyCKHl/lK Haywumcs.

OHGpI/IpOBaTI) OCHOBHBIMH O CATCIbHBIMH XaPAKTCPUCTHUKAMHA YU CIIOBOT'O

Habopa: cpeHee apuMeTHIECKOe, MeTuaHa, HanOoJIbIIIee U HAUMEHBIIIECe
3HAYCHUS;

OINCpHUpPOBATH NOHATUAMU: HaCTOTA U BEPOATHOCTDH C06I>ITI/I$I, CﬂyqaﬁHLIﬁ

BI)I60p, OIIBITHI ¢ PABHOBO3MOKHBIMU 3JICMCHTAPHBIMHA CO6I)ITI/I$[MI/I;

BBIYHCJIATh BEPOATHOCTHU COOBITHH Ha OCHOBE nojcuéra ynuciaa HCXO0O0B,
HMCTb IIPCACTABJICHUC. O JUCKPCTHBIX WU HCIIPCPBIBHBIX CﬂyqaﬁHBIX BCIIMYMHAX WU PACIIPCACICHHUAX, O
HE3aBUCUMOCTHU CHy‘I&ﬁHLIX BCJINYHH, O

MAaTCMAaTUYCCKOM OXWAaHUHM W JUCIICPCHU cnyqaﬁHHx BCJIMYHH, O HOPMAJIbHOM pPaCHpCACICHUU U

npUMepax HOPMaJIbHO paclpeAeNEHHBIX CIIyYalHbIX BEIHUNH;

MOHUMATh CYTh 3aKOHA OOJIBIIIMX YHCENl U BHIOOPOUYHOT'O METOa H3MEPEHUSI BEPOSITHOCTEH;

UMETh TMpeACTaBICHUE OO0 YCIOBHOM BEPOATHOCTH W O TMOJHOM BEPOSTHOCTH, NMPUMEHSITh HX B
pELIeHUH 3a/1a4;

MMETh MPEJCTaBICHUE O BAKHBIX YaCTHBIX BUAAX paclpeeIcHui U

IMPUMCHATH UX B PCUHICHUH 3aa4;

HMMETH NPEACTaBICHUE O KOPPEIALUU CIIYYaliHbIX BEIUYUH, O TUHEHHON PErpecChu.
B noBcenHeBHOM KU3HHU U NIPU U3YYEHUH APYTUX NPEIMETOB:
Buinycknux nayuumces:
® OILICHMBATh, CPABHUBATH U BBIYKCIIATH B IIPOCTHIX CIIyYasiX BEPOATHOCTU
COOBITHI B peasbHOM JKU3HU;
® YUTATh, CONOCTABIIATH, CPABHUBATh, MHTEPIPETUPOBATH B IMIPOCTHIX CIIYYaAsIX
peayibHbIE TaHHbIE, IPEJICTABICHHbIE B BUIE€ TAOIUI, IUarpaMM, rpaguKoB;
TekcroBble 3a/1a4u
Buinycknux nayuumces:
e Pemars HeCI0KHBIE TEKCTOBBIE 33/1a4U PA3HBIX TUIIOB, PELIATh 3a1a4u
Pa3HBIX TUIIOB, B TOM YHUCJIE 3a/1a4H [TOBBIIEHHOW TPYIHOCTH;
e BbHIOMpATh ONTUMAIIBHBIN METO/ PEIICHNUs 3aJa4ul, pacCMaTpHUBas pas-
JINYHBIE METO/BL;
® AHAJIM3UPOBATh YCJIOBHUE 3a/1a4, CTPOUTH NI €€ PEIICHUS] MaTeMaTUYECKYI MOJEIb, IPOBOINUTH
JOKa3aTeNbHBIE PACCYKICHUS;
®[IOHMMAaTh M HCIHOJb30BATh JJIS PpEHICHUs 3a7auyd HMH(OpMAIUIo, TNPEJICTaBICHHYIO B BHJE
TEKCTOBOM M CUMBOJIBHOM 3a1ucH, CXeM, TaOJIuL, uarpaMm, rpaukoB, pUCYHKOB;
® JIelICTBOBATH MO AJITOPUTMY, COAECPKALIEMYCS B YCIIOBUH 331a4H;
® 1ICTI0JIb30BAaTh JIOTUYECKUE PACCYKICHMS IIPH PEIICHUH 3a1a4H;




¢ paboTaTh ¢ N30BITOYHBIMHU YCIIOBHSIMHU, BBIOMpAsi U3 Bcel MHPOpMAIUU

JaHHbIE, HEOOXOIUMBIE JUTS PEILICHHS 33Jauu;

®  OCYIIECTBIISITh HECIOKHBIN TIepeOOp BO3MOXKHBIX PEUICHUHN, BBIOHpAs U3

HUX ONTUMAIILHOE TI0 KPUTEPHSIM, CPOPMYIMPOBAHHBIM B YCIIOBHH;

® AHAIM3MPOBATH W HWHTEPIPETHPOBATH IOJYUYCHHbIC PEIICHUS B KOHTEKCTE YCJOBHUS 3ajauu,
BBIOMPATH PEIICHUs, HE TPOTUBOPEYAIiEe KOHTEKCTY;

e  pemarh 33Ja4d Ha pacy€T CTOMMOCTH TTOKYIIOK, YCIIYT, MOE3/0K U T. I1.;

® pemaTh HECIOXKHBIC 33Ja4H, CBS3aHHBIC C JIOJICBBIM YYacTHEM BO BJIaJeHHH (UPMOH,
NpeaNpUsTHEM, HEIBUKUMOCTBIO;

e pemaTh 3aJa4d Ha TPOCTHIC TPOIEHTHI (CUCTEMBI CKHIIOK, KOMHUCCHHM) M Ha BBIYHCIICHHE
CIIO’KHBIX TPOLIEHTOB B PA3JIMUHBIX CXEMaX BKJIAJIOB, KPEIUTOB U HITOTEK;

e pemaTh MNPAKTHUYECKUE 3a/auyd, TpeOyIoIIue UCIONb30BaHUS OTPUIATEIbHBIX YHCEN: Ha
OTIpeJIeICHUEe TEMIepaTyphbl, MOJOXEHHS Ha BPEMEHHOM ocHu (10 Hameld 5pel U IOCIE),
ITYOMHBI/BBICOTHI, HA IBM)KCHHE ICHE)KHBIX CPEACTB (MPUXO0/pacxo) U T. II.;

® HCIONB30BaTh MOHATHE MacmTada A HaXOKICHUS PACCTOSHUN W JJIMH Ha KapTax, IUIaHax
MECTHOCTH, IJIaHAaX MOMEIEHHH, BRIKPOMKax, MpH paboTe Ha KOMIBIOTEPE .

B noBceaHeBHON JKU3HM U NIPM U3Y4YEeHUH APYTUX NPeAMETOB:
Buinycknux nayuumcsi:
e pewuiath NPaAKTUYECKUE 3a/1a4H U 3a/1a4 U3 APYTUX [IPEIMETOB.
e pemarp 3a1auu, Tpedyromue nepedopa BApHaHTOB, TPOBEPKH YCIOBHIA,
BbIOOpa ONTUMAJIBHOIO PE3yJIbTaTa;
® aHAJIM3UPOBATh U UHTEPIPETUPOBATH PE3YJIbTATHI B KOHTEKCTE YCJIOBUS 3a]]au, BEIOUpaTh
pellieHus, He IPOTUBOPEYAIEe KOHTEKCTY;
® [I€pPEBOAMTH IPU PEHICHUH 3a/1a4l HHPOPMALIUIO U3 OJHON (OPMBI B IPYTYI0, UCHOIb3Ys IPU
HE00XOAMMOCTHU CXeMbl, TaOIUIbl, Tpa(UKH, AUArpaMMBbI.
Buinycknuk nayuyumcsa:
T'eomempusn
— pacrno3HaBaTh OCHOBHBIE BU/bI TEJ BpallleHUs (KOHYC, IMIUMHAP, cepa U 11ap), BIaleTh
CTaHJApTHOM Ki1accUpUKaled IpoCTpaHCTBEHHBIX (GUryp
— n300paXkaTh U3ydaeMble (GUTYpBI OT PpyKU U C IPUMEHEHUEM ITPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;
— JienaTh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX O0BEMHBIX (UTyp: BUJ CBEPXY,
cOOKYy, CHU3Y;
— U3BJIEKaTh, UHTEPIPETUPOBATH U MPEoOPa30BbIBATh HH(POPMALIHIO O POCTPAHCTBEHHBIX
reoMeTpHUECcKUX (PUrypax, MpeJCTaBICHHYIO Ha YepTeKaX U PUCYHKaX;
— NpUMEHATH TeopeMy [Iudaropa npu BIYUCIEHUU JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;
HaXO/AUTh 0OBEMBI U IJIOLIAIU TIOBEPXHOCTEH TEJ BPALEHUs, TEOMETPUUYECKHUX TeJl C IPUMEHEHUEM
(opmyu;
— NPUMEHATHh reoMeTpudecKre (akThl IS pelIeHus 3a/1a4, IPEANoIaraloluX HEeCKOJIbKO 11aros
pelIeHus, €clii yCI0BHUS MPUMEHEHUS 3ajlaHbl B IBHOH QopMme;
— pelaTh 3aJjauu Ha HaXOXKJIeHHE TeOMETPUUYECKUX BEJIMYMH M0 00pa3liaM WK ajrOpuTMam;
— (popmynHMpoBaTH CBOWCTBA U IPU3HAKU QUTYD;
— JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS.
BBIIYCKHUK HAyYUThCS:
- OIIMCBIBATH B3aMHOE PACIIOJIOKEHHE MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
-CTPOUTDH CEYEHUSI MHOTOI'PAaHHUKOB;
— - BBIUUCJISITh PACCTOSIHUS U YIUIBI B IPOCTPAHCTBE;
— MPUMEHATh T€OMETPUUECKHE (PaKThI I PeIIeHUs 3a1a4, IPEANOoIaraloluX HECKOJIbKO I11aroB
peLeHHs], €CIT YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW (hopMe;
— pelaTth 3aJa4i Ha HaX0XK/IeHHEe T€OMETPUYECKUX BEJTMYMH 0 00pa3liaM WK aJrOpUTMaM;
— (hopMyIIHPOBATh CBOWCTBA U MPHU3HAKH (PUTYD;
— JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUSI.

B noBceHEeBHOM KNU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:
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BrInnyCckHMK Hay4duTe:
— COOTHOCHUTb a0CTPAKTHBIE TEOMETPHUECKUE MOHATHS U (PaKThl C pEaIbHBIMH KU3HECHHBIMU
00BEKTaMU U CUTYAIHSIMU;
— UCIOJIb30BATh CBOMCTBA IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTYp JUIsl pEIIEHHs TUIIOBBIX
3aJ1a4 NMPaKTUYECKOTO CONEPIKAHNUS;
COOTHOCHUTB 00BEMBI COCYI0B OJJMHAKOBOM (DOPMBI Pa3IMNYHOTO pa3Mepa;
BBIIIYCKHUK HAay4UTBCS:
— UCIOJIb30BaTh CBOMCTBA FEOMETPUUECKUX (PUTYp Ul pelIeHHs 3a]ad IPAaKTUYECKOT0 XapakTepa
W 3a7a4 U3 Ipyrux o0nacTel 3HaHUU.
BekTops! 1 KOOPAMHATEI B IPOCTPAHCTBE
BeinyckHMK Hay4duTes:
— OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPIAUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJl MEX]Y BEKTOpaMH, CKaJIIPHOE [TPOU3BEIECHNE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI;
— HaXO/UTh KOOPJMHATHI BEPIINH Ky0a U MPSMOYTOJIBHOTO MapajuIeenueia, PACCTOSHIE MEXTY
IBYMsI TOUKaMH;
BBIIIYCKHUK Hay4UThCS:
— HaxoJUTh CYMMY BEKTOPOB U IIPOU3BEACHHUE BEKTOPA HA YHUCJIIO, YTOJI MEXY BEKTOpaMH,
CKaJISIpPHOE MPOU3BEJCHHUE, PACKIIaIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;
— 3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT;
— pelarth IpocTeiiye 3aJauy BBEIEHUEM BEKTOPHOT0 0a3uca.
Hcropus u MeToapl MaTEMaTUKU
BbInycKHUK HAy4YUTCS:
—- OnuceIBaTh OTAEIBHBIE BBIIAIOLIUECS PE3YNIbTAThI, IOJYYEHHBIE B XO/I€ PA3BUTUS MAaTEMATUKHU
KaK HayKH;
— 3HaTh IPUMEPHI MATEMAaTUYECKUX OTKPBITHI U X aBTOPOB B CBSA3U C OTEUECTBEHHOM U
BCEMHUPHOM UCTOPHUEH;
— [IOHUMAaTh POJIb MATEMATUKH B pa3BuTUu Poccuy;
— IPUMEHSTH U3BECTHBIE METO/bI IIPY PELLIEHUU CTAHJAPTHBIX U HECTAHJAPTHBIX
MaTEMaTHYECKUX 3aJja4d; UCII0JIb30BaTh OCHOBHBIE METO/IbI I0Ka3aTeIbCTBA, IPOBOIUTH
JI0Ka3aTeJIbCTBO U BBIIIOJIHATH ONPOBEPIKEHUE;
— 3aMeuaTh U XapaKTEpHU30BaTh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B OKPY KarOIIEN
JEHCTBUTENBHOCTH U Ha UX OCHOBE XapaKTepHU30BaTh KPACOTY M COBEPILIEHCTBO OKPY’KAIOLIETO
MUpAa, a TAKXKE MPOU3BEIACHUN NCKYCCTBA;

BBIIIYCKHUK HAay4UThCS:
-IIPEACTABIIATh BKJIAJ] BBIJAIOIINXCA MAaTEMAaTUKOB B Pa3BUTHE MAaTEMATUKHU M MHBIX HAyYHBIX
o0JacTen;

-IIPUMEHSATH POCTEUILINE MPOTPaMMHBIE CPEACTBA U 2JIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CUCTEMBI PU PELIEHUU MaTEMaTHYECKUX 3a/1a4.

2.1. Conep:xxanne kypca (Anredpa)

DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMaTH4eCKOI JIOTUKH

DJNEMEHTHI TEOPUHM MHOXKECTB U MAaTEMAaTHUECKOM JIOTUKH

KoHeuHoe MHOKECTBO, 2IIEMEHT MHOKECTBA, ITIOAMHOKECTBO, ITEPECECUCHUE

1 00beJMHEHNE MHOKECTB, YMCIIOBbIE MHOYKECTBA HA KOOPJMHATHON TPSMOH,

OTPE30K, HHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOM TOUKOM, rpaduyeckoe

IIPEACTABICHUE MHOKECTB HAa KOOPAUHATHOM INIOCKOCTH.

VYTBepkaeHue (BbICKa3bIBaHUE), OTPULIAHUE YTBEPKIECHUS, UICTUHHBIE U

JIOXKHBIE YTBEPIKJIEHUsI, CII€JICTBUE, YACTHBIN CiTy4ail 00IIero yTBepKaeHus,

KOHTPIPUMED, TOKA3aTEIbCTBO.

Yuciia 1 BbIpaskeHUs

Kopenp n-ii crenenu u ero cpoiicta. Ilonarne npeaena uncioBoil nociaenoBarenbHOcTU. CTENEHb ¢
JNEWCTBUTEIBbHBIM MOKA3aTEJIEM, CBOMCTBA CTENEHU. [[eCTBUA C KOPHSIMU HATypaJbHOM CTENEHU W3
YHCell, TOXK/IECTBEHHbIE TPeoOpa3oBaHus BRIPAKEHUH, BKITIOYAIONIUX CTETIEHU U KOPHHU.
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Jlorapudm umcna. JlecaTuuHble U HaTypajibHbIe Jorapudmsel. Yucio e. Jlorapupmuuecknue ToxaecTBa.
JleiicTBus ¢ morapudMaMu Ynuces; TPoCTeUIe

npeoOpa3oBaHus BBIPAKEHHIA, BKIFOUAIOLIUX JIOTapU(MBIL.

N3o0pakeHre Ha YUCITIOBOM MPSMOM IENbIX U PallMOHAIBHBIX YHCEN, KOPHEH HATypaJIbHOW CTETICHU U3
YHCe, JIOTapu(MOB YHCEIL.

Tpuronomerpuyeckass OKpYKHOCTb, panuaHHas mepa yria. CuUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC
IIPOU3BOJIBHOrO yriia. OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO M CIEJICTBUS M3 HEro. 3HAueHUs

TpUroHoMeTpuueckux GyHkiui s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270° (Zz,g,):[p.pa;[)

®opmyiibl IPUBEICHHUS, CIIOKEHUS, (YOPMYJIbI ABOMHOTO U MOJIOBUHHOI'O yrJa.
YpaBHeHusi 1 HepaBeHCTBA

VYpaBHeHust ¢ ogHOU mepeMeHHOH. IIpocrelimue uppanroHanbHbIe ypaBHEeHHS. Jlorapudmudeckue u
nokasatesbHble ypaBHeHHs Buaa log, (bX + ¢) =d,

™= (rae d MOKHO ITPECTABUTh B BHJIE CTEIIEHH C OCHOBAHUEM A U
panMoHaIBHBIM TIOKa3aTeIeM) U UX pelieHus. TpuroHoMeTpuieckrue ypaBHeHUs BUa Sin X = a, CoS X =
a, tg X = a, e a — TabJUYHOE 3HAUYEHUE COOTBETCTBYIOLIEH TPUIOHOMETPUYECKON (PYHKIMH, U HX
pelIeHus.

HepaBeHctBa ¢ oHOM nepeMeHHol Buaa log, X < d, ax < d (rae d MOXKHO NPEACTaBUTh B BUJIE CTEIICHU
C OCHOBAaHHEM a).

DOyHKIUH

[Toustue ¢pynkuuu. Hynu QyHKIMM, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb. Hanbosbiee u
HanMeHblIee 3HaueHus: QyHkiun. [lepuonnynocts pyHkuuu. YETHOCTH M HEYETHOCTDH (PYHKIINH.
CreneHHas, noka3aTeiibHas U Jjorapupmuueckue QyHKIMH; UX CBOMCTBA U

rpaduku. CioxxHble QYHKIIUH.

Tpuronomerpuueckue GyHKIUHN Y = €OS X, Y = sin X, y = tg X. OyHKuus
y = ctg x. CBOHCTBa U TpaQuIK¥ TPUTOHOMETPHUYECKUX (QYHKIUNA. APKKOCHHYC,

apKCHUHYC, apKTaHI'€HC YHUCIa, apKKOoTaHreHc yucia. OOpaTHble TPUTOHOMETpUUYECKHE (YHKLHHU, UX
CBOWCTBA U TpauKy.

JIeMEeHTBhI MaTEeMATH4YECKOI0 AaHAJIN3a

[TpousBonnas ¢pynkuuu B Touke. KacarenpHas k rpadpuky QyHkuuu. ['eomerpudeckuit u GpusmaecKuii
CMBbICIT ITpou3BoAHON. IIponsBoaHble 3neMeHTapHbIX (QyHKIMH. [Ipon3BogHas cymMMbl, IPOU3BEIEHUS,
4acTHOTo, 1ByX (yHKuui. [loHsTue o HempepblBHbIX (QyHKUMSIX. Touku 3kcTpemyMma (MakcuMyma U
MUHHMYMa). MccnenoBanne 3eMeHTapHbIX (YHKIMN Ha TOYKU 3KCTpEMyMa,

HaXO0XIEHNE HauOOJIbIIEro U HAMMEHbILIEro 3HaYeHUH (PYHKIINU C TTOMOIIIBIO

npou3BoaHoN. IlepBooOpaznas. IlepBooOpa3Hble sneMeHTapHbIX (QyHKIMHA. [Tnomans KpuBoIMHEHHON
tpaneuuu. @opmyna Herorona—IJleitbunna. OnpenenéHuplii UHTErpal.

CraTucTHKA M TeopHs BEPOSITHOCTEH, JIOTHKA U KOMOMHATOPUKA

YacTtoTa 1 BeposATHOCTh cOObITHA. JlOCTOBEpHBIE, HEBO3MOXKHBIE U Cly4aiiHble cOObITUS. Boruncienne
BEPOSITHOCTEM B OIBITAX C PABHOBO3MOKHBIMHU

3JIEMEHTAapHBIMH HCXOAaMu. Pemenne 3a1ay ¢ mpuMeHeHHeM KOMOMHATOPUKH.

BeposiTHOCTH CyMMBI JBYX HECOBMECTHBIX COOBITUH. [IpOTHBOIIOIOKHOE COOBITHE U €r0 BEPOSTHOCTD.
IIpaBuI0 YMHOXKEHUS BEPOSITHOCTEM.

2.2. Conep:xanue kypca (I'eomerpusi)

Ilosmopenue. Pemenue 3agay Cc NPUMEHEHHEM CBOMCTB (uUryp Ha IIJIOCKOCTH. 3ajadud  Ha
JI0Ka3aTeNIbCTBO U MOCTPOECHUE KOHTpIpUMEpPOB. Vcnonp30BaHue B 337adax MPOCTEUIINX JIOTHYECKUX
npaBui. Pemenue 3agad ¢ MCIOJIB30BAaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOLIEHMH B
NPSMOYTOJIBHBIX TPEYroJbHUKAX, (DAaKTOB, CBSA3aHHBIX C YETHIPEXYroJibHUKaMu. Perienue 3amau c
HCIOJIb30BaHNEM (aKTOB, CBSI3aHHBIX C OKPYKHOCTSAMU. PerieHue 3a1ay Ha U3MEpEHUs HA TUIOCKOCTH,
BBIUUCIICHUE JUIMH M IUIouianeil. Pewenue 3a0au ¢ nomowwlo 6ekmopog u koopounam. Harmsanas
cTepeoMeTpusi: GUTYphl U UX n300paxeHus (Kyo, mupamuaa, Ipusma).

['eomerpus
TO‘-IKa, prIMaSI U IIJIOCKOCTH B HpOCTpaHCTBe, AKCHUOMBI CTepeOMeTpI/II/I " CJIICACTBHUA U3 HUX.
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B3auMHOe pacrionoxkeHue npsMbIX U IUIOCKOCTEH B NPOCTpaHcTBe. IlapamienbHOCTh NpsAMBIX U
MJIOCKOCTEH B MpocTpaHcTBe. M300paXkeHHe MPOCTEHIMX MPOCTPAHCTBEHHBIX (PUTYp HA TUIOCKOCTH.
PaccrosHust Mmexxay ¢purypaMu B pOCTPAaHCTBE. YTIIBI B IpOocTpaHcTBe. IlepneHInKyIIpHOCTh IPSIMBIX
u miockocteil. [Ipoekuust gurypbl Ha miockocTh. llpu3HAKU NEPNEHANKYISIPHOCTH NPSIMBIX U
IIJIOCKOCTEN B IIPOCTpaHCTBE. TeopeMa o0 TpEX NepHeHANKYIIApax.

Mpmuororpannuku. [lapamnenenunesn. CBoHcTBa MPSMOYTOJIBHOTO MMApAJUIENICIUIIEAA

Teopema Ilugaropa B mpocrpanctse. [Ipusma u nupamuga. [IpaBuiabHas nupamMuaa u MpaBUIbHAS
npusma. [Ipsmas nupamua. D1€MEHThI IPU3MbI U TUPAMHU/IBI.

Tena BpameHus: TUIMHIP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTrOBOTO IIMJIMH/IPA,
MPsIMOTO KpyroBoro konyca. M3o0pakeHue Teln BpaileHus Ha miockoctu. [Ipencrasinenue 00
yCEuEHHOM KOHYCE, CEYEHHsI KOHYCca (ITapajlIeIbHOE OCHOBAHMIO U IIPOXOJALIEE YEPES BEPILUHY),
CeueHus UWIMHIIpa (MapauieIbHO U NEPIICHIUKYISIPHO OCH), ceueHus 1mapa. Pa3BépTka nunuuapa u
KOHYyca.

[Ipocreiimne KOMOMHAIIMY MHOTOTPAaHHUKOB U TEJ BPAIICHUSI MKy COO0i.

Brruncnenne 2JIeMEHTOB MPOCTPAHCTBEHHBIX ¢uryp (p€bpa, mauaroHanw, yriel). [lmomans
ITOBEPXHOCTH NPABUIBHOW NMUpaMUbl U NPAMON Ipu3Mbl. [10111a1p TOBEPXHOCTH NMPSAMOIO KPyrOBOIO
WINHAPA, TPSIMOTO KPyroBoro konyca u mapa. Ilonarue 06 o0béme. OObEM mHUpamMuIbl U KOHYCA,
npu3Mbl 1 uinHApa. O0bEM 1mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIICHUS MKy TUIOIIAIIMHA TIOBEPXHOCTEH U 00BEMaMu
MOIOOHBIX TEIL.

JIBM>KEeHUsI B IPOCTPAHCTBE: MapaJljIeNIbHbII IEpeHoC, [IEHTpalbHasi CHMMETPHS, CHMMETPHS
OTHOCUTEJIBHO TUIOCKOCTH, TOBOPOT. CBoOMcTBA IBMKEeHUM. [I[puMeHeHne NBUKEHUI MTPU PELLICHUH
3a/1a4.

BekTopbl 1 KOOPAMHATEI B IPOCTPAHCTBE

CymMa BEKTOpPOB, YMHOKEHHE BEKTOPA HA YHUCJIO0, YToJl MEXly BekTopaMu. KosinmHeapHbie u
KOMIUIaHapHbIE BEKTOPBbI. CKaIIpHOE IPOU3BEIEHUE BEKTOPOB. TeopeMa 0 pa3jaoKEeHUU BEKTOpa 110
TpEM HEKOMILIaHApHBIM BekTopaM. CKaJsipHOE MPOU3BEIECHUE BEKTOPOB B KoopanHaTtax. [Ipumenenne
BEKTOPOB IPH PEIICHUHU 3a/1a4 Ha HAXO0XJACHUE PACCTOSIHUM, UIHH, TUIOIIa el 1 00bEMOB.

YpaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE. Y paBHEHHE cephl B TpocTpaHcTBe. Popmyra ams
BBIYMCIICHHS PACCTOSHUS MEKY TOUKAMH B IIPOCTPAHCTBE.

Conep:xanue 00yuenus (Anaredpa)
10 kaacc (102 4, 3 4 B Hene10)
1. Ctenensb ¢ aeiicTBUTENbHBLIM NOKa3aTeaeM (134)

JeiictBuTtenpHble uynciaa. beckoHeuHo yObIBaromias reoMeTpuyeckas nporpeccus. Apudmerudyeckuit
KOpeHb HaTypajlbHON cTeneHu. CTeneHb € palUOHAIBHBIM M JEHCTBUTEIBHBIM IOKa3aTEJISIMHU.
OcnosHas yenb- 0000IUTh U CUCTEMAaTHU3UPOBATh 3HAHUSA O JEHCTBUTENBHBIX YUCiax; chopMUpoBaTH
MOHSTHE CTENEeHW C JACWCTBUTEIbHBIM IIOKa3aTeleM; II0Ka3aTb IMPUMEHEHUE OMpelesieHus
apu(METHYECKOT0 KOPHS U CTENEHH, UX CBOMCTBA MPH BBINOJHEHUU BBIYUCIECHUH U MpeoOpa3oBaHUU
BBIPAKEHUI; 03HAKOMHUTH C MIOHATUEM MPEJEIIa OCIEN0BATENBHOCTH.

2. Crenennas pynkums (164)
Crenennas ¢pyHkius, e€ cBoiicTBa U rpaduk. BzaumHo oOpaTHble QYHKIIUH.

Cnoxnas ¢ynkuusa. J[IpoOHo-nuHelHas ¢yHKuusa. PaBHOCHIIbHBIE YypaBHEHUS M HEPaBEHCTBA.
HppaunoHanbHble ypaBHEHUS.

OcnosHnas yenv — 0000IIUTE U CUCTEMATU3UPOBATh U3BECTHBIE U3 Kypca OCHOBHOM IIKOJIBI CBOICTBa
(GyHKIMN; N3yYUTh CBOMCTBA CTENEHHBIX (DYHKIMHA U HAyYUTh NPUMEHSATh UX MPU PEILICHUH YpaBHEHHA
U HEpaBEeHCTB; JaTh IOHSITHE PAaBHOCWIBHOCTH YpaBHEHHM, HEpPaBEHCTB, CHCTEM YpaBHEHUU U
HEpPaBEHCTB.

3. Iloka3zarenbHast pyHkuus (114)
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[TokazarenbHast ¢yHkuusa, e€ cBoiicTBa W rpaduk. [lokazatenbHble ypaBHeHHs. [lokasarenbHble
HepaBeHCTBA. CHCTEMBI T0KA3aTeIbHBIX YPaBHEHUI U HEPABEHCTB.

OcHoenas yenb- 03HAKOMHUTH CO CBOMCTBAMH IOKa3aTeIbHOM (DYHKIIMU; BBECTH CHOCOOBI pELIeHHS
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB, CUCTEMBbI MIOKA3aTeNIbHBIX YPaBHEHUH.

4. Jlorapugmunueckas pynkuus (174)

Jlorapugwmsl. CoiictBa norapudmos. Jlecstndanbie U HaTypanbHble Jorapudmel. @opmyna nepexona.
Jlorapupmuueckue  ¢yHkmus, e€ cBoiictBa u  Tpaduk. Jlorapupmuueckue — ypaBHEHHSL.
Jlorapudmuueckre HepaBeHCTBA.

OcHnognas yeno- chopMUpOBaTh MOHATHE Joraprudma dncia; BbIpadoTaTh YMEHHE MPUMEHSATh CBOMCTBA
norapu(MOB MPU PEUICHUH YPaBHEHWH; M3YYUTh CBOWCTBA Jiorapu(MUYecKOH (YHKLIUU M IMOKa3aTb
IIPUMEHEHHE €€ CBOMCTBA MPH PEIICHUH JIorapu(MHUUECKUX YPaBHEHUN U HEPABEHCTB.

5. Tpuronomerpudeckue popmyJinbl (244)

Panuannas mepa yrna. [IoBopoT Touku BOKpYr Hauana koopauHat. OnpenesneHue CuHyca, KOCHHyca U
TaHTeHca yrija. 3HaKM CHHYyca, KOCHHYca M TAaHI'€HCA. 3aBUCHUMOCTb MEXJy CHHYCOM, KOCUHYCOM M
TAHI'€HCOM OJIHOTO U TOro e yriia. TpuroHomerpuueckue ToxjaectBa. CHHYC, KOCUHYC U TaHI'€HC
yrioB o u —o. Popmyisl cnoxeHus. CHHYC, KOCUHYC M TaHTe€HC IBOMHOro yria. CuHyc, KOCHHYC U
TaHIr'eHC 0JIOBUHHOrO yria. @opmynsl npuseneHus. Cymma U pasHoCTh CUHYcOoB. CyMMa U pa3HOCTh
KOCHHYCOB.

OcHo6Has yenb -  O3HAKOMHUTH C IOHATHSMHU CHUHYCA, KOCHHYCA, TAHT€HCA W KOTAHI€HCA YHCIIA;
BBIpa0OTaTh  YMEHHS OPUMEHSATh  (HOPMYJIBI TPUTOHOMETPUHM Uit BBIYMCICHUS  3HAUYCHHM
TPUTOHOMETPUUECKUX (PYHKLUMH U BBIOJHEHUS MPeoOpa3oBaHUN TPUTOHOMETPHUECKUX BBIPAKECHUH;
O3HAaKOMUTb C PEIICHUEM MMPOCTEHIINX TPUTOHOMETPUYCCKUX YpaBHEHUH SINX=a, cosX=a, npu a=1,-1.0.

6. Tpuronomerpuyeckue ypapuenus (18u)

VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a. TpuroHomMeTpuyeckue ypaBHEHUS,
cBojsIuecss K anreOpamdeckuM. OJHOpOAHBIE YypaBHEHHs. MeToabl 3aMEHbl HEU3BECTHOIO M
pa3iIoKEeHUs: Ha MHOXKHUTEIN. MeTOol OLIEHKH JIEBOM U ITPaBOW 4YaCTH TPUTOHOMETPUUYECKUX YPABHEHHM.

Ocnosnas yejilb- OBHAKOMUTE C IMOHATHAMU apKCHUHYCA, apKKOCHHYCA, apKTAaHI€HCa YHCJia, BBIpa60TaTB
YMCHUEC pCIIATh TPUTOHOMETPUUCCKHUEC YPABHCHUSA , UCIIOJIB3YA PA3JIMYHBIC IPUCMBbI PCILICHHA.

7. UTorosoe nosropenue (34)

[IpeoOpa3oBaHue  palMOHAIBHBIX, CTENEHHBIX, HPPALMOHAIbHBIX, norapu(pMHuYEcKuX,
TPUTOHOMETPUYECKUX BBIPAKEHUN.

11 xaacc (102 4, 3 4 B Hej1eJ110)
1.Tpuronomerpuueckue pynxkuun (184)

OOnacte ompeneneHus: W MHOXECTBO 3HAYEHUH TPUTOHOMETpHUecKuX GyHKUuH. YETHOCTH,
HEYETHOCTh, TIEPUOJUIHOCTh TPUTOHOMETpHUecKuX ¢yHKnui. CBoiicTBO (QyHKIMHM Yy = COS X U eé
rpaduk. CBoiicTBO (yHKIMH Y = SiN X 1 €€ rpaduk. CBoiicTBO U rpadukn GyHKIMi Y = tg X u y=Ctgx.
OOpatHble TpUTOHOMETpUYECKHE QYHKIINU.

OcHoénas yenb- 03HAKOMHUTH CO CBOMCTBAMH TPUTOHOMETPUYECKHUX (YHKIMH, BbIpaOOTaTh yMEHHE
IPUMEHSATh 3TU CBOMCTBA NpU pEIICHUM YPaBHEHUH W HEPAaBEHCTB; 00OOIIMTH M CHCTEMAaTHU3UPOBATH
3HaHUA 00 KcciIel0BaHUM (PYHKIHM 3J1eMEHTapHBIMUA METOJIaMU; BEIpabOTaTh YMEHUE CTPOUTH IpapuKu
TPUTOHOMETPUYECKHUX (YHKIIMH, UCIOJIB3YS pa3IMYHbIE IPHUEMbI IOCTPOEHUS I'paUKOB.

2. IlpousBoaHas u eé reomerpuyeckuii cmbica (194)

14



[Ipenen mnocnenoBarenbHOCTH. HempepsiBHOCTh ¢GyHKuMU. OnpeneneHue npousBoaHoi. IIpaBuia
muddepennmpoBanus. [IpousBonnas crenenHor (yHkiuu. [TpousBoaHas 3JIeMEHTApHBIX (YHKIIUH.
['eomeTpuyeckuii CMbICT TPOU3BOIHOM.

Ocnoénas yenb- O3HAKOMUTb C IOHSATHEM IIpeJesia IOCIEOBAaTEeIbHOCTH, Ipeiena (yHKIUH,
NPOM3BOAHOW;  BBIPAOOTaTh  yMEHHE  HAXOAWTh  MPOHM3BOAHBIE C  TOMOIIBIO  (OpPMYIH
Qg QepeHIMPOBaHNUS; HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpaduKy (QYHKINH, PELIaTh MPaKTHUECKUE
3a]]auu Ha IPUMEHEHHE TIOHSATHS IPOU3BOIHOM.

3. [IpuMeHeHne MPOM3BOAHOM K Hccae10BaHNI0 GyHKIHH (134)

Bospacranne u yobiBanue GyHKUuU. DKcTpeMyMbl ¢yHkuud. Hanbomnpinee 1 HauMeHbIee 3HAUCHHS
¢byukuu. [IponszBoaHas BTOpOro mopsika, BBITYKIOCTh U TOUKH neperuda. [loctpoenue rpadukon

GyHKIHA.

OcnosHas yenp- TOKa3aThb BO3MOXKHOCTH TIPOM3BOJAHON B MCCIEJOBAHUU CBOWCTB (DYHKIHMHA H
MOCTPOCHUH UX TPaPHUKOB.

4. TlepBooOpa3unasi u unterpaJ (134)

[TepBooOpasnas. I[lpaBuna HaxoxaeHus mepBOoOpasHbIX. I[lnomaas KpUBOJWHEWHOW Tpameuu.
WuTerpan u ero Beruucienue. llpuMenenne MHTErpaaoB Uil pereHus: U3nYecKuX 3a1ad.

OcnosHas yenb- 03HAKOMUTH C MOHATHUEM HMHTErpajia U MHTErpUpPOBAHUEM Kak oneparuei, oopaTHoii
Qg QepeHIPOBaHUIO; BHIPA0OTAaTh YMEHHE HAXOAWTH IUIOUIA/(b KPUBOJWHEHHON Tpamenuy, pemaTh
npocreinme GU3nIecKre 3aa4H ¢ TIOMOIIBI0 HHTErpaa.

5. KomOunaropuka (114)

[IpaBuiio npoussenenus. Pazmemienus ¢ nosropeHusimu. IlepecranoBku. Pa3menienus 6e3 noBTOpEHUH.
Coueranus 6e3 noBTopeHuit u omHoM HproToHa.

OcnosHnas yenvb- BbIpabaThIBaTh KOMOMHATOPHOE MBILUIEHUE; O3HAKOMHUTb C TEOpUEH COeIMHEHMIA;
obocHoBath (hopmyiry OuHoma HproToHa.

6. DJ1ieMeHThI TeopuM BeposiTHocTeil (94)

BepositHOoCcTh  coObITHS. COXEHHE BEpPOSITHOCTEH. BeposTHOCTh TMpou3BeACHHUS HE3aBHUCHUMBIX
COOBITHUH.

Ocnosnas yeinb- O3HAKOMUTH C TIIOHATHEM BCPOATHOCTHU cnyqaﬁHoro HE3aBUCHUMOI'O CO6I>ITI/I$[;
BBIpa6OTaTB YMCHHUE PpCHIATh 3aJa4v Ha IIPUMCHCHUC TCEOPEMBI O BEPOATHOCTU CYMMBI JIBYX
HECOBMECTHBIX COOBITHI U Ha HaxXOXKXIACHUC BECPOATHOCTHU ITPOU3BCACHUS IBYX HEC3aBUCUMBIX COOBITHIA.

7. UToroBoe nmoBTopenne Kypca ajaredpol u Hayas anamm3a (194)

OyHKIMA, oOmpeneneHue, cnocoObl 3aJaHus, CBOMCTBa (YHKUUN, CBEJEHHbIE B OOLIYI0 CXeMy
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uccienoBanus GyHKIMU (TUHEHHAS, =+ ', KBaJpaTHYHas).
[TokazatenpHast dyHKIUS, €€ CBOWCcTBA M Tpaduk. Pemenne 3amad ¢ MCHOIb30BAaHUEM CBOMCTB
GbyHKIMH.

Jlorapudpmuueckas ¢ynkius Y=10g.X , e€ cBoiictBa u rpaduk. PereHne 3agad ¢ HCIOIb30BAaHHEM
CBOWCTB (DYHKLIMH.

Tpuronomerpuueckre QyHkmuu (Y=COSX , Y =SinX ,y=tgx , y=Ctgx), ux cBo#cTBa H TpaduKu.
Pemenue 3amau ¢ MCMOJNIBb30BaHUEM CBOMCTB (DYyHKIIMH.

ToxnecTBeHHbIE TMPeOOpa3OBaHUs CTENEHEW C palMOHAIBHBIM IOKa3aTelieM, HPpPalHdOHAIbHBIX H
Jorapu(pMHUUECKUX BBIPAKEHUH.

ToxnecTBeHHbIE MPEe0OPa30BaHUS TPUTOHOMETPUUECKUX BBHIPAKEHUH.

Pemenne panvoHanbHBIX W MPPALMOHAIBHBIX.

Pemenue mokazarenbHBIX U JIOTApU(PMUUYECKUX YpaBHEHUH U UX CHUCTEM.
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PemeHne TpUrOHOMETPUYECKUX YPABHEHUM.
OcnosHnasa yenb: 0OOOIUTh M CUCTEMATU3UPOBATh CBEJEHHS O BCeX BHJAX (DYHKIMH, U3y4yaeMbIX B
Kypce MaTEMaTUKE; O BCEX BUJIaX YPAaBHEHUU U BBIPAXKCHUAX, M3y4aeMBbIX B KypCce MaT€MaTHKeE.

Conep:xanue o0yuyenus (I'eomerpusn)

10 kyacc (68 yacoB , 2 yaca B HeJleJ110).

1. BBegenue. 34

[Tpenmer crepeoMeTpuu. AKCMOMBI CTEPEOMETPHH.

OcHOBHas LEIb — MO3HAKOMUTH YYalllUXCsl C COJEP>KAHUEM Kypca CTEPEOMETPUH, C OCHOBHBIMU
MOHATUAMM UM aKCMOMaMHU, NPUHATBIMUA B JAaHHOM KypC€, BBIBECTHU IEPBBIE CICACTBUS U3 aKCUOM, IaTh
MPEJCTaBICHUE O TEOMETPUYECKHX TENaX U MX MOBEPXHOCTAX, 00 M300pakeHUHU MPOCTPAHCTBEHHBIX
¢buryp Ha yepTexe, 0 IPUKIATHOM 3HAUEHUH F€OMETPUU
2.I1apannenbHOCTh NPSAMBIX M II0cKOcTed. 20 4
[TapannenbHOCTb NPAMBIX, IPAMOM U IJIOCKOCTH. B3auMHOE pacrosio;keHue IByX NpsMBIX B
MPOCTPAHCTBE. YTOJ MEKy ABYMs NpsmbiMu. [lapannensHocTh miockoctei. TeTtpasap u
HapauleIeuIe .

OcHoBHag 1enb — chopMUPOBATH MPEICTABICHUS YIALIHXCS O BO3SMOXKHBIX CIIy4asiX B3aUMHOTO
PAacIioyIoKeHMs IBYX MPSAMBIX B IPOCTPAHCTBE (MPsAMBbIE IEPECEKaOTCsl, IPSAMbIE apajlIesIbHbL, IPSIMbIe
CKPEILMBAIOTCS ), IPSIMOM U IIIOCKOCTHU (TIpAMast JIEXKUT B IUIOCKOCTH, MPsIMasi U IJIOCKOCTh
HepeceKaroTCsl, IpsAMas ¥ MJI0CKOCTh MapasllesIbHbl), U3YYUTh CBOMCTBA M IPU3HAKH MApaIeIbHOCTH
MPSAMBIX U IJIOCKOCTEM.

3.J1eprieHANKYJISIPHOCTD NPSAMBIX U IJIocKkocTel. 20 4

[lepneHMKyYIAPHOCTD NPSMOM U INIOCKOCTH. [lepneHuKysap U HaKJIOHHbBIE. YTOI MEXY IPSIMOU U
ILJIOCKOCTBIO. [[ByrpanHbii yrod. llepneHIuKynsipHOCTh IIIOCKOCTEMN.

OcHOBHas 1elb — BBECTU NOHSITUS NEPIEHIUKYISIPHOCTH MPSAMBIX U IJIOCKOCTEHN, U3YYUTh
IIPU3HAKU NEPIEHIUKYJIIPHOCTH MIPSIMOM U INIOCKOCTH, IBYX IIJIOCKOCTEH, BBECTH OCHOBHBIE
METPUYECKHUE MTOHATHUA: PACCTOSIHUE OT TOYKHU 1O INIOCKOCTH, PACCTOSTHUE MEXKy ITapajlIeIbHBIMU
IUIOCKOCTSIMU, MEXKAY NapaJUIEIbHBIMU MIPSIMOU U TUIOCKOCTBIO, PACCTOSTHUE MEXIY
CKPEILMBAIOIUMUCS IPSIMBIMH, YTOJI MEXKIY IPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY ABYMS IJIOCKOCTSIMH,
U3Y4UTh CBOMCTBA NPSMOYIOJBHOIO MapaliesIeuIeaa.

4.MHororpanauku. 16 u

ITonstue MHOrorpannuka. Ilpusma. Ilupamuna. IlpaBunpHbIE MHOTOIPaHHUKH.

OcHOBHas LEIb — MO3HAKOMHUTH YYalllUXCSl C OCHOBHBIMM BH/IaMHU MHOTOTPAaHHUKOB (TpU3Ma,
NUpaMy/a, yceueHHas nupamuaa), ¢ Gopmynoi Oiilepa A BBIIYKIBIX MHOTOTPAHHUKOB, C
MPaBWJIbHBIMU MHOTOI'PaHHUKAMU U 3JIEMEHTaMH UX CUMMETPHH.

S.IToBTOopenue kypca 10 kiaacca. 94
[TapamenpHOCTh NPSAMBIX U IIIOCKOCTEN. [IepreHIMKyYIAPHOCTD NPSMBIX U INIOCKOCTEN.
MHOrorpaHHMKH.

11 kaacc (68 yacoB: 2 yaca B HeeJII0).
1.InamHAp, KOHYC, map. 16 u
[Tonsstne mmmmugpa. ITnomane nosepxHocty nunuHzapa. [lonstue konyca. Ilnomane nmoBepxHOCTH

KoHyca. YceuyeHHBI KoHyc. Cdepa u mmiap. B3aumHoe pacrnonoxxenue cdepsl U TIIOCKOCTH.
Kacarenbnas minockocts k chepe. [Tnomans chepsr.
OcHOBHasA oejib — OaTb YyY4dJalluMCd CHCTCMAaTHUYCCKUC CBCIACHHUA 00 OCHOBHBIX Tejlax "

MOBEPXHOCTSX BpallleHUs] — IWIMHAPE, KOHYce, chepe, mape.

2. Oobembl Te. 18 u

O6wvem mpsiMOyrosibHOTrO mnapamienenunena. Oobembl npsMoi mpu3Mbl U HuIuHApa. OOBEMbI
HAKJIOHHOHN MPU3MBI, THpaMHJIbl U KOHyca. OOBeM 11apa u 1iomaas chepsl.

OCHOBHAas Ielb — BBECTH MOHATHE O0OBEMa TelNa W BBHIBECTH (POPMYIBI JJISI BBIYUCICHHS
00bEMOB OCHOBHBIX MHOTOTPAHHUKOB M KPYTJIBIX TeJl, U3YYEHHBIX B Kypce CTEpEOMETPHUH.
3. BekTophl B mpocTpaHcTBe. 7 4
[Tonsatue BexTopa B mpoctpancTBe. Cl0KeHUE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YHCJIO.
KomrmutanapHbie BEKTOPBI
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OcHOBHaAas LEb- 3aKPENUTh U3BECTHHIE U3 Kypca MIAHUMETPUU CBEICHHS O BEKTOpPax U IEUCTBUSIX
HaJ HUMH, BBECTU MIOHATHE KOMIUIAHAPHBIX BEKTOPOB B MPOCTPAHCTBE U PACCMOTPETH BOIIPOC O
pa3ioKEHUU BEKTOpa MO TPEM JaHHBIM HEKOMIUIAHAPHBIM BEKTOPaM.

4, Meton

KOOpAWHAT

B

NMPOCTPAHCTBE. JABukenus.14q

KOOpI[I/IHaTBI TOYKHU U KOOpAWHATBI BEKTOPA. CKaJ'IprHOG

IMPOU3BCACHUC BCKTOPOB. I[BI/DKGHI/ISI.

OcHOBHAXA

Lenb

chopMHUpOBaTH

yMEHHE

ydqamuxcsa  IIPUMEHATb  BEKTOPHO-

KOOPJMHATHBIM METOJI K PEIICHHIO 33/1a4 Ha BHIYMCIICHUE YTTIOB MEXAY MPSIMBIMU U TUIOCKOCTSIMHU
Y PACCTOSTHHUI MEXy JBYMS TOYKAMH, OT TOUKH JI0 TUIOCKOCTH.

5. IToBTopenune 13 4
[unuanp, konyc, map. O0bpeMsl Ten. MeTo KOOpAMHAT B IPOCTPAHCTBE

3amaun Ha pa3InYHbIe KOMOMHAIIUK KPYTJIBIX T€Jl © MHOTOTPaHHUKOB

OcHogHnas yenb- 0000IMNUTH U CHCTEMAaTH3UPOBATh CBEJICHHS O TeJlaX BPAILCHHS, O HAXOXKJICHUH UX
00BbEMOB; MPUMEHEHUHN METO1a KOOPMHAT B IIPOCTPAHCTBE.

3.TemaTuveckoe NIIAHUPOBAHUE C OCHOBHBIMH BUIAMH y4eOHOI

e TeJIbHOCTH
Koa
Pa3 | -Bo Teul Koua-Bo OcHOBHBIE BH/bI 1eATEJIbHOCTH 00YYAKIIUXCS
aeJ1 | 4yaco 4acoB (Ha ypoBHe YHHBePCAJIbHBIX y4eOHBIX AelCTBHI)
B
10 xknace
13 Cremnens ¢
AeHCTBUTEJIbHBIM
noKa3arejeM Haxomuth cymmy GeckoHeuHO yObIBaroIIen
JeNCTBUTENbHBIE YHCIIA 1 reoMeTpuuecKoil mporpeccuu. [lepeBoauts
beckoHeyHo 0ECKOHEUHYIO EPUOINYECKYIO 1pO0b B
yObIBaromias 2 OOBIKHOBEHHYIO.
- reOMeTpHYECKast [IpuBoaANTE pUMEpHI (1aBaTh ONpPEIEIICHHE)
= porpeccust apudmeTHyeCcKuX KOpHEH HaTypaibHON CTENEHH.
2 Apudmernueckuit [TosicHuTh Ha IpUMepax MOHATUE CTENEHHU C JIFOOBIM
s KOPEHb HaTypaJIbHON 4 JEUCTBUTEIIbHBIM IIOKA3aTEIIEM.
E CTENIEHU [IpumensTH IpaBUIa JEHCTBUI C pafiuKalaMy,
= Crenens ¢ BBIPAKEHUSMH CO CTETIEHSIMHU C PALIMOHAIBHBIM
g paloHaIbHBIM U 4 nokaszatesieM (JIF0ObIM JeHCTBUTENEHBIM MIOKA3aTENIEM)
= NeHCTBUTEIBHBIM TP BBIYMCIIEHUSAX U TPEOOPa30BaHUSAX BhIPAKEHUH.
2 NIOKa3aTeNsIMU Jloka3pIBaTh TOXKJIECTBA, COAEPKAIINE KOPEHb
Ypok 060011eHus 1 HATypaJIbHON CTETICHH U CTETICHHU C JIFOOBIM
CUCTEMAaTHU3alNH 1 JEHCTBUTENBHBIM [10KA3aTEIEM, IPUMEHSISI pa3IU4HbIE
3HAHUU CIOCOOBI.
KonTponbhas padbora 1
Nel
16 CreneHHasi QyHKUHSA [To rpadukam creneHHbIX QyHKIUH (B 3aBUCUMOCTH OT
Crenennas pyHKIuS, MOKa3aTessl CTENeHH) OMUCHIBATh UX CBOMCTBA
= e€ cBolicTBa U rpapuk 3 (MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTb,
=1 HEYETHOCTH)
= B3aumuo oOpatHbie Ctpouth cxemMaTuyecku rpaguk cTeneHHON (QYyHKIUU B
'5‘ GyHKIMU. 2 3aBUCHUMOCTH OT IIPUHAJUIEKHOCTHU MTOKA3aTeNsl CTENEHU
CrnosxxHast QyHKIHS (B aHATUTHYECKOH 3aIlMCH paccMaTpUBAEMOM (YHKIUH)
JlpoOHo-nuHelHast 1 K OZJHOMY U3 pacCMaTpUBAEMbIX YHCIOBBIX MHOXECTB
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Pa3 | -Bo Temur Koua-Bo OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4a0IIMXCH
AeJ | 4aco 4acoB (Ha ypoBHe YHHBEPCAJIBHBIX y4eOHBIX AelCTBHI)
B
byHKuus (mpu nmoka3zaTensx, NpUHaAIEKAIUX MHOKECTBY LEJIBIX
Yucell, MPU JIIOObIX JeHCTBUTENbHBIX TOKA3aTENAX) U
PaBHOCUITBHBIE MEPEUYUCIATH €€ CBOMCTBA.
YpaBHEHUS U 3 Onpenensts, ABIsETCS 1M GYHKLIUSA 0OpPaTUMOM.
= HEpaBEHCTBA Crtpourts rpaduk cIoxHOU QYHKIIUHU, TPOOHO-
= E paloHaIbHON QYHKIUU 3JIEMEHTAPHBIMU METO/IaMHU.
E = HpparmoHaibHbIe [TpuBOAUTE PUMEPHI CTETIEHHBIX (PYHKINH (3aJaHHBIX
2 g ypaBHEHUS 4 C TIOMOIIBIO (bo;lMynH nuu rpaduka), 001a1arIIIX
29 3a/IaHHBIMU CBOWCTBaMU (HapUMeEp, OTPAaHUYCHHOCTH).
> T UppanuoHanbHble Pa3bscHUTH CMBICH IEPEYNCIIEHHBIX CBOMCTB.
HEpaBEHCTBA - AHaJ]I/IBI/IPOBaTL IIOBE€ACHUEC q)YHKL[I/Iﬁ Ha pa3sjIM4YHbIX
ydacTKax 00JIacTu onpeaeseHus, CpPaBHUBATh CKOPOCTH
Ypok 060011eHIs 1 Bo3pacTanusi(yobiBaHus) GyHKIMil. POpMyITUPOBATH
CHCTEMATH3AINI ONpeJIeJICHUs IEPEUHCIICHHBIX CBOMCTB.
3HAHUMN 2 Pacnio3naBate paBHOCHIIBHBIC ITPEOOPA30OBAHMS,
npeoOpa3oBaHus, TPUBOISIINE K YPABHEHHIO-
CJIEJICTBUIO.
Pemate npocreiiine uppaoHajibHbIE YPABHEHMS,
Pacrnio3narte rpaduku U CTpOUTH TpaduKH CTETIEHHBIX
GbyHKIUH, KCnoNb3ys rpadOnoCTPOUTENH, U3YdaTh
KonrponbHas pabora 1 CBOMCTBa (DYHKIIMH IO UX rpaduKaM.
Ne2 @opMyIHpPOBATH TUIIOTE3bI O KOJUYECTBE KOPHEH
ypaBHEHHH, COACPIKAIINX CTENCHHbIC (DYHKIINH, 1
MIPOBEPSTH UX.
BrmonsaTe npeoOpa3oBanust rpa)uKoB CTENEHHBIX
GyHKIMI: napaiieabHbId TepPeHoC
11 Iloka3aTenbHast Io rpadukam mokazaresbHOM (HYHKIIMU ONMCHIBATH €€
¢yHKIHSA CBOWCTBa(MOHOTOHHOCTh, OTPAHUYEHHOCTB ).
= [TokazarenbHas [IpuBoauTE IpUMEpPHI TOKA3aTENbHON (YHKIIUI
=1 ¢byHKLus, €€ cBOMCTBA 2 (3amanHOM ¢ MoMoMIbIO (hopMyIIbl WK Tpaduka),
£ u rpaduK. oOranarolelt 3aJaHHBIMU CBOMCTBaMHU (HampuMep,
5 IToxazarenbHble 3 OTPaHUUYEHHOCTH). Pa3bsCHIATH CMBICI IEPEUNCIIEHHBIX
YpaBHEHUS CBOJICTB.
= g [TokazarenbHbIE ) AHanu3upoBaTh noBeieHNe QyHKIMHA Ha pa3IMyHbIX
; s HEpPABEHCTBA y4JacTKax 06J'IaC;FI/I OIIPEACIICHUS
s E CucreMsl Pematsp npocrelinime nokasareabHble ypaBHEHUS,
E § HoKaz3areJbHBIX 2 HCPaBCHCTBA N UX CUCTEMBI.
S = ypaBHEHHil 1 Pemartp nokasarenpHble ypaBHEHUSI METOJAMU
> = HEPABEHCTB PA3JI0KCHUA HAa MHOXUTCIIN, cIocoOOM 3aMeHBI
Ypok 06001eHns 1 HEU3BECTHOTI'0, C UCIOJIb30BaHUEM CBOMCTB (DyHKIINH,
CHCTEMATU3ALUK 1 peliath ypaBHEHUs, CBOJISIINECS K KBaJPAaTHBIM,
SHAHUH UppallOHAIbHBIM.
PacnioznaBate rpaduku U CTPOUTH rpaduk
MoKa3aTeIbHON (QYHKIUH, UCTIOIb3Ys
rpadonocTpouTeny, U3y4aTh CBOMCTBA PYHKIIMH IO
rpadukam.
KontponbHas pabora 1 DopMyIUPOBATH TUIIOTE3BI O KOJTUYECTBE KOPHEN

Ne3

ypaBHEHMH, COAEPIKAIIMX TOKA3aTENbHYI0 (DYHKIHUIO, U
IIPOBEPATH UX.

Brimonuate npeoOpa3oBanus rpaduka nokasareabHON
(GyHKIIMU: apauieIbHbIA IePeHocC,
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Pa3 | -Bo Temur Koua-Bo OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4a0IIMXCH
AeJ | 4aco 4acoB (Ha ypoBHe YHHBEPCAJIBHBIX y4eOHBIX AelCTBHI)
B
pacTsbkeHue(cokaTre) BAOIb OCH OpAUHAT
[IpuMeHATh CBOMCTBA MOKA3aTEeIbHON (DYHKIIMH MTPH
pElIeHNY TPUKIAIHBIX 3a7a4
17 Jlorapudmuueckasn BoinonusaTe npocTeiimune npeodpazoBaHus
GyHxkuus JOTapu(pMHUECKUX BBIPAKEHHUH C UCTIOIb30BaHUEM
= Jlorapugmel 2 CBOMCTB Jlorapu(MoB, ¢ IIOMOIIbIO IIEPEX0/1a.
- CsoiicTBa jorapupmMoB 2 ITo rpaduky morapudmudeckoit GyHKIIUN OMUCHIBATH
s 2 JlecsTHYHBIE U e€ cBoiicTBa (MOHOTOHHOCTb, OTPAHHYEHHOCTb ).
s S HaTypaJbHbIE ) [TpuBoUTE IpUMEpHI JToTapuPMUIecKoi PpyHKINN
=) E norapudmsr. Dopmyna (3amanHO# ¢ mMOMOIIBI0 (POpMYITBI MU TpaduKa),
nepexozaa oOranaromieit 3aJaHHBIMU CBOMCTBaMH (HampuMep,
Jlorapudmudeckue OTPaHUYEHHOCTH). Pa3bsCHATH CMBICI MTEPEUNCIICHHBIX
: 3 byHKIIHS, €€ CBOMCTBA 3 CBOHCTB.
= E 1 rpaduK AHanu3upoBaTh NOBeIeHUE PYHKIIMHA Ha PA3IUYHBIX
g g HOFaqu)MI/ILIeCKI/Ie ydacCTKax o0OJactu OIpeaACiICHUs, CPaBHUBATb CKOPOCTHU
28 ypaBHEHHS 3 Bo3pacTanus (yObiBaHus) pyHkuuid. @opmMynupoBaTh
=) %
S8 Jlorapugmuueckue ) olpeziesIeHUs IEPEYNCIICHHBIX CBOMCTB.
HEPABEHCTBA Pemats npocreiime norapudmuueckue ypaBHEHUS,
Ypok 06061enns u Jorapu(MHUYecKre HEPaBEeHCTBA U UX CUCTEMBI. Pemiarh
CHCTEMATH3AIIHI 2 norapuMUYECKUe YPaBHEHUS Pa3IMUYHBIMU METOIaMHU.
SHAHMIL Pacnio3naBate rpaduku U cTpouTh rpadux
norapu@Muueckoi GyHKIIUHU, UCTIONIb3YS
rpadonoCTPOUTENH, U3Y9aTh CBOMCTBA (PYHKIIMH T10
rpadukam, GopMyIHpPOBATH TUIIOTE3BI O KOJTUYECTBE
KOpHEH ypaBHEHUH, COAEPIKAIIUX JIOTapU(PMUIECKYIO
(YHKIUIO, ¥ IPOBEPATH UX. BBIMONHATH
KonTponbnas pabota i o
Ned 1 npeoOpa3oBaHus Tpaduka J0rapuPMUIECKOr (HYHKIIH:
() (V)
- napajuieNbHbIN epeHoc, pacTshkeHue(cxxarue) BIOIb
OCH OpJuHAT (ITOCTpOoeHHE TpaUKOB C MOJYJISMU,
noctpoeHue rpapuka oOpaTHON QYHKIUN).
[IpumensTh cBolcTBA JIorapuMudecko (HyHKIUHU NpU
pElIeHNY MPUKIAIHBIX 3a7a4
24 Tpuronomerpuueckue
(opmy.ibl
Panuannas mepa yria 1
TIOBOPOT TOUKH BOKDYT [lepeBoauTh rpasyCHyIO MEPY B paiuaHHYIO U 00paTHO.
HAANA KOOPHHAT 2 Haxoautb Ha OKpY>KHOCTH MOJ0KEHNE TOUKH,
COOTBETCTB el TaHHOMY JI€HCTBUTEILHOMY YHUCITY.
Omnpenenenue cunyca, YIOTUCH /1 A Y Y
KOCHHYCA H TAHT€HCA 2 Haxoauts 3Haku 3Ha4eHUI CUHYyCa, KOCUHYCA, TAHT€HCA
= qucIIa.
= yrma
> ST . BbIABIATE 3aBUCUMOCTD MEKy CHHYCOM, KOCUHYCOM,
§ yea, 1 TaHT€HCOM OJIHOTO M TOTO e yria. [[puMeHsTh TaHHbIe
2 KOCHHYCa U TaHTeHCa
2 3aBHOHMOCTS MEXKIY 3aBUCHMOCTH JIJISl I0Ka3aTeIbCTBA TOXKAECTBA,
R [TpuMensaTh nmpu MpeoOpa30BaHUSIX U BEIYUCICHHIX
= CHUHYCOM, KOCUHYCOM U .
= 2 (hOpMyIIBI CBSI3U TPUTOHOMETPUUYECKUX (PYHKIIUI YTIIOB
= TaHI'€HCOM OJIHOTO U .
< o 1 —0., GOPMYIIBI CII0KEHHUS, (POPMYIIbI IBOMHBIX U
= TOTO K€ yria
= MIOJIOBUHHBIX YTTIOB, (OPMYJIIbI TPUBEICHUS,
Tpuronomerpuyeckue o
3 [IpumeHsTh Bce U3ydeHHbIE CBOWCTBA U (POPMYIIBI IPU
TOXKJIECTBA
A peuieHuu 3agad .
CuHyc, KOCUHYC U 1
TaHT'€HC YTJIOB Ol ¥ -0
DopMyIIbI CI0KEHUS 3
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Pa3
hi () §

Tembl

Koa-Bo
4acoB

OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4a0IIMXCH
(Ha ypoBHe YHHBEPCAJIBHBIX y4eOHBIX AelCTBHI)

CuHyc, KOCUHYC U
TaHT'eHC IBOMHOTO yriia

CuHyc, KOCUHYC U
TaHT'eHC TI0JIOBUHHOTO

yria

DopMyIIbl IPUBEACHUS

CyMmMa 1 pa3HOCTh
cuHycoB. Cymma u
Pa3HOCTh KOCUHYCOB

[IpousBeneHue CUHYCOB
1 KOCHYCOB

Ypok 00001eHus 1
CHCTeMAaTH3aIUN
3HaAHUHN

KonTposbHas padota
Ne5

ypaBHeHI/Iﬂ N HEPaABCHCTBA
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Tpuronomerpuieckme
YPaBHEHUA

YpaBHeHUs1 1 HEPABEHCTBA

YpaBHeHue COS X = a

YpaBHeHue
sinx=a

YpaBHenue tgX =a

Tpuronomerpuueckue
ypaBHEHHUS,
CBOJISIIIIHECS K
areOpanyecKuM.
OnnoponaHbie
YpaBHEHHMS.

MeTtoabl 3aMEHEI
HEU3BECTHOIO U
pa30KEeHUs Ha
MHOXXHUTENH. MeTos
OILICHKH JIECBOM 1
IIPaBOM 4acTH
TPUTOHOMETPUUYECKUX
YpaBHEHUM.

CucreMsl
TPUTOHOMETPUUECKUX
YpaBHEHUI

Tpuronomerpudeckue
HEpaBEHCTBA

Ypok 060011eHus 1
CUCTeMAaTH3aI[IH1
3HAaHUU

KonTponbnas pabota
Ne6

HaxonuTs apkcuHyC, apKKOCUHYC, apKTaHI€HC
JeUCTBUTEIILHOTO YHCIIa, TPAMOTHO (OPMYIHUPYS
OlIpezicIICHUE.

[TpumeHnsATH CBOMCTBA apKCUHYCA, APKKOCHHYCA,
apkTaHreHca yucina. [IpumeHsaTs Gopmynsl 1uis
HaXOXKJICHHUS KOpHEH ypaBHEHHI COS X = @, Sin X = a,
tgx =a.

Pemate TpuroHoMeTpu4eCcKue ypaBHEHMS: JIMHEHBIC
OTHOCHUTEIIBHO CUHYCAa, KOCHHYCa, TAHT€HCA YIJIa
(uncna), cBosALIMECS K KBaPATHBIM U JPYTUM
areOpanyecKM ypaBHEHHSIM MOCTIEe 3aMEHBI
HEU3BECTHOT'O, CBOSIIMNXCA K MPOCTEHIIINM
TPUTOHOMETPUYECKUM YPABHEHUAM I10CIIE PA3II0KEHUS
Ha MHOXUTEIH.

[IpumeHsTH Bce U3yUeHHbIE CBOWCTBA U CIIOCOOBI
pelIeHUs. TPUTOHOMETPUUECKUX YPABHEHUHN U
HEPABEHCTB IPHU PEIICHUH NPUKIIAIHBIX 3a/1a4

HTorosoe noBropenue

=

ITpeoOpa3oBanue

IIpuMeHATH paBUJIa JEUCTBUN C PaJlUKaIaMH,
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Kon
Pa3 | -Bo Temur Koua-Bo OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4a0IIMXCH
AeJ | 4aco 4acoB (Ha ypoBHe YHHBEPCAJIBHBIX y4eOHBIX AelCTBHI)
B
paloHalIbHbIX, BBIPAKEHUSIMH CO CTENEHSIMHU C PALIMOHAIBHBIM
CTCIICHHBIX, nokaszareseM (JIIoObIM JAeHCTBUTENBbHBIM MIOKA3aTENIEM)
UPpaLMOHAIIBHBIX, IIPU BBIYUCIICHUX U IPEOOPA30BAHUSAX BBIPAKCHUN.
JOrapu(pMHUUECKUX, BeimonsaTe npocreiiimune npeodpazoBaHus
TPUTOHOMETPUUECKHUX JOTapu(PpMHUECKUX BBIPAKEHHUH C UCTIOIb30BaHUEM
BBIPAKCHUM. CBOMCTB JIorapu(MoB, ¢ IOMOIIbIO IIEPEX0/1a.
[TpumeHsTH IpH MPeoOpPa30BAHUAX U BBIYHCICHUAX
(GopMyJIbI CBSI3U TPUTOHOMETPUUECKUX (PYHKIMH yriioB
o 1 —0,, POPMYIIBI CIOXKEHHUS, POPMYJIIBI TBOWHBIX U
II0JIOBUHHBIX YIJIOB, ()OPMYJIbl IPUBEIECHUS
Pewenne
UPPALMOHAIIBHBIX,
[I0KA3aTeJIbHBIX, Pewate npocreiime HppanoHaIbHEIE,
J0rapupMHUECKUX 2 NoKa3aTesbHble, JorapupMuIecKue,
TPUTOHOMETPUUECKHUX TPUTOHOMETPUUECKHUE YpPaBHEHHS U HEPABEHCTBA
YpaBHEHUU U
HEPABEHCTB
11 kaacc
18
Tpuronomerpuueckue
NI
OO6nactb ornpeaeseHus
Y MHOJKECTBO 3HAUYEHUN 2
= TPUTOHOMETPUYECKUX
g byHKIMI . .
= " " o rpaduky QyHKIMI onMChIBaTH UX CBOMCTBA
= YETHOCTH, HEUETHOCTD, ..
(MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTb,
S NEPUOANYHOCTD 3 N
HEYETHOCTD, IEPUOIUIHOCTD).
TPUTOHOMETPUUYCCKUX CHCTHOCTD, TICPHOL oCT®) o
dyHKIii N3006paxaTs rpaguKy CI0XKHBIX PYHKIHUN C TOMOILBIO
v rpagornocTpouTeiei, ONMChIBaTh UX CBOMcTBa. Pemarh
CaoiicTBO pyHKLINU N
_ . 3 MpOCTENIINE TPUTOHOMETPUYECKHE HEPABEHCTBA,
Y = COS X u e€ rpadux
» ucnoib3ys rpaguk pyHkuuu. Pacno3naBare rpaguku
CBolicTBO pyHKIIMH .
y = sin X u eé rpadymk 3 TPUTOHOMETPUUECKUX (PYHKIIMH
v P Ctpouts rpaduku 31€MEHTApPHbBIX (GYHKLIUHN, HCIIOIb3Ys
= CaoiicTBO U rpaduxu .
= - rpadonocTpoUTENH, U3y4aTh CBONCTBA 3JIEMEHTAPHBIX
g byHKIUR Y = tg X 1 3 9
= —ctgx ¢dbyHKIUH M0 uX rpadukam,
2> y BoinonusaTe npeodpazoBanus rpauKoOB AIEMEHTaPHbBIX
S OGparHbie .. N
(GyHKIMN: TapanenbHblil IepeHoc.
TPUTOHOMETPUYECKUE 1
byHKIIMN
Ypok 060011eHus 1
CUCTeMaTHU3aI1 2
3HaHUHI
KonTponbhas padora 1
Nel
19 IIpousBoanas u eé [IpuBOAUTE IPYMEPHI MOHOTOHHOM YHCIIOBOM
reoMeTpH4YeCKuit IIOCJIEI0BATEILHOCTH, UMEIOLIEN IIpeiell. Berauciars
CMBICJI MIPEAEIIBI IOCIEN0BATENbHOCTEN. BBIACHTS, sIBASETCS
JIY TIOCJIEI0BATENIBHOCTD cxondueiics. [IpuBonanuts
puMepbl PYHKINN, SIBISIOUINXCS HENPEPHIBHBIMU,
HMMEIOIIUX BEPTUKAIBbHYIO, TOPU30HTAIBHYIO
aCHUMINTOTY. 3alHChIBaTh YpaBHEHUE KaXKJI0M U3 3TUX
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Pa3 | -Bo Temur Koua-Bo OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4a0IIMXCH
AeJ | 4aco 4acoB (Ha ypoBHe YHHBEPCAJIBHBIX y4eOHBIX AelCTBHI)
B
3 aCHMIITOT. YMeTh 10 rpaduky QpyHKIUN ONpEAeIsITh
= MIPOMEXYTKH HENPEPHIBHOCTH U TOYKU pa3phiBa, €CIIU
g TaKue€ UMEIOTCS. Y METh JI0KA3bIBATh HEMPEPBIBHOCTH
: GyHKIHH.
5 [Ipenen 1 HaxoauTp yrinoBoit ko3¢ uIueHT KkacaTeabHOi K
§ I10CJIEI0BATEIbHOCTH rpaduky ¢GyHKIMU B 3aJaHHON Touke. Haxoautsb
2 [Tpenen pynkuuu - MIHOBEHHYIO CKOPOCTb JIBUYKEHUSI MaTepuaibHON
= HenpepsiBHOCTB 1 TOYKH. )
§ byHKIIHH HaxoauTe mpou3BOIHBIE SI€MEHTAPHBIX (DYHKITHIA.
= OnpeneneHue 5 HaxOJUTh IPOU3BOIHBIE CYMMBI, IPOU3BEACHUS U
E IPOU3BOIHON YaCTHOTO JBYX (PYHKIIHIA, TPOU3BOTHYIO CIOXKHOM
E I[MpaBua 3 dynxumn y=f(kx + b). 3
g HI/Iq)(bepeHHHPOBaHI/Iﬂ HpI/IMCHSITB IOHATHUC ITPOU3BOAHOMU ITPpU PCIICHUU
g [IpousBogHas 2 3ajaq.
M CTENIeHHON (YHKINH
[IpousBogHas
3JI€MEHTapHBIX 4
byHKUIMMA
I'eomeTpuueckuii 3
CMBICJI IPOU3BOIHOMN
Ypoxk 060011eHUS 1
CUCTEMAaTHU3aLNU 2
3HaHUI
KonTponbnas pabota 1
No2
13 IIpumeHenue
NMPOU3BOJAHOM K
HCCJICJOBAHUIO
GyHkumi
Bospacranue u 2 HaxoauTs BTOpYIO IPOU3BOJIHYIO U YCKOPEHHE
o yObIBanKe QyHKIUM HpOIIECCa, OMMCHIBAEMOTO € TIOMOMIBIO (POPMYIIBL.
= DKCcTpeMyMbl QYHKIUU 2 HaxoanuTe mpoMexyTKH Bo3pacTaHus U yObIBaHUS
§ HauGonbmiee u QyHKIUH.
z £ HauMEHbIIIEE 3HAYCHUS 3 HaxoauTe TOUKM MUHMMYMa U MakCUMyMa (pyHKITUH.
== byHKIUN Haxonuths HanOosbliee 1 HaUMEHbIIIEE 3HAYCHUS
S 2 IIponsBonHas BTOporo (GyHKIMHU Ha OTpE3Ke.
2 = MOPSJIKA, BBITYKIOCTh U 1 Haxonuths HanOosbliee 1 HaUMEHbIIIEE 3HAYCHUS
M = TOUYKHU nepernda GyHKIMU.
[Toctpoenue rpaduxos 2 WccnenoBaTh GyHKIMIO C TOMOIIBIO TPOU3BOIHON U
= byHKIMH CTPOUTH €€ rpaduK.
=1 Ypok 060011eHus 1
= CHCTEMaTH3alun 2
5 3HAHUU
KonTponbhas padora 1
Ne3
13 IlepBooOpa3nas u Boruncnsate npulnmkEHHOE 3HAUEHUE TTOIATN
HHTErpaJ KPUBOJIMHEWHOH TPAIECLVH.
= © [TepBooOpaznas 2 Haxoauts mepBooOpa3Hbie PyHKITHI:
= § [TpaBuia HaXOXKACHUS 3 y=x’, re pe R, y =sin x, Y = cos X, y=tg x.
=5 epBOOOPA3HBIX Haxoauts mepBooOpa3Hbie PyHKITHI:
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Pa3 | -Bo Temur Koua-Bo OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4a0IIMXCH
AeJ | 4aco 4acoB (Ha ypoBHe YHHBEPCAJIBHBIX y4eOHBIX AelCTBHI)
B
[Tnomane f(x) + g(x), kf(x) u f (kx + b).
KPUBOJIMHEUHOM 3 BrraucnsaTs miiomanay KpuBOJMHEHMHOM Tpanenuu ¢
Tpaneuuu. Marerpan u nomotisio hopmyinel HeroTona-JIeiOHuma.
€ro BBIYHMCIICHHE
Beruucnenue
miomajei ¢puryp c -
IIOMOUIbIO0 UHTETPAJIOB.
IIpumeHeHue
WHTETPAJIOB JUIsl 2
pemeHnst HU3nIeCcKux
3a/1a4.
IIpocreiimne
muddepeHnraiIbHbIC -
YpaBHEHUS
Ypok 06001eHUS 1
CUCTEMAaTHU3aLNU 2
3HaHUI
KonTponbhas padora 1
No4
11 KomOunaTopuka
Maremarnueckas i
ﬁ“ WHIYKIAH
2 [IpaBuio
= IPOM3BEIEHHS. )
g = Pa3zmemenus ¢ ,
§ £ OBTOPEHUSIMU [IpuMeHsTh MpaBUIIO IPOU3BEICHUS TIPU BBIBOJIC
< 5 IlepecTtaHOBKH 2 (hopMyIIbI UKCIIa IEPECTAHOBOK.
= Pazmermenus 6e3 2 Co3naBaTh MaTEMaTUYECKHUE MOJEIIHN JJIsl PELLICHUS
g g ITOBTOPEHUI KOMOMHATOPHBIX 3a/1a4 C MOMOLIbIO OICYETa YKCIia
E Coueranus 6e3 pa3MeLICHMI, IEPECTaHOBOK M COYETaHUM. .
= MMOBTOPEHUI 1 OUHOM 3 [Tpumensats popmyny 6mHoma HeroToHa.
= HproTona [Ipu Bo3BeieHUM OMHOMA B HATYPaJbHYIO CTETIEHb
= CoueraHnus ¢ HaXO0UTh OMHOMHANIbHBIE KOA((ULIMEHTHI TP TOMOLIN
MTOBTOPEHUSIMU i TpeyronbHuka Ilackans.
Ypox 060061eHus 1
CUCTEMATH3ALNH 1
3HaHUHN
KonTponbnas pabota 1
Ne5
9 DJIeMEeHThI TeOpHH [IpuBOIUTE IPUMEPBI CITy4allHBIX, JOCTOBEPHBIX U
BEPOATHOCTEH HEBO3MOXHBIX COOBITHIA.
- BepositTHOCTH cOOBITHS 3 3HaTh ONpe/iesIeHne CYMMBbI U TPOU3BEACHUS COOBITHIA.
g _ 8 Crnoxenue 2 3HaTh onpesieNieHre BEPOSITHOCTH COOBITUS B
§ A g BEPOATHOCTEM KJACCUYECKOM ITOHUMAHUH.
§' § i YcnoBHas [IpuBOAUTE MpUMEPHI HECOBMECTUMBIX COOBITHIA.
8 = BEPOSATHOCTb. i HaxoauTh BEposSTHOCTH CYMMBI HECOBMECTHBIX
= HezaBucumocts COOBITHH.
z 2 coOBITHI Nwmetsb mpeacTaBieHne 0 HE3aBUCUMOCTH COOBITHN 1
< BeposTHOCTS 9 HaXOJUTh BEPOSITHOCT COBMECTHOTO HACTYIUICHUS
MPOU3BEICHUS TaKUX COOBITHM.
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Kon
Pa3 | -Bo Temur Koua-Bo OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4a0IIMXCH
AeJ | 4aco 4acoB (Ha ypoBHe YHHBEPCAJIBHBIX y4eOHBIX AelCTBHI)
B
HE3aBUCHMBIX COOBITHIA HaxonuTh cTaTHCTUYECKYIO BEPOSITHOCTD COOBITHI B
Dopmyna bepuymm - OIbITE C OOJIBIIMM YHCIIOM B UCIBITAHUU. VIMETh
Ypok 00001meHus u MPEJCTABICHUE O 3aKOHE OOJIBIINX YHCEI.
cUCTEeMaTU3aluu 1
3HaHUI
KonrponsHas pabora 1
No6
19 HUTorosoe noBropeHue
Kypca
ToxxnecTBeHHEBIE o o
IIpumensTH IpaBUIa JEUCTBUI C pafiuKallaMy,
npeoOpa3oBaHUs
CTeleHEH ¢ BBIPAKEHUSAMU CO CTENIEHSIMHU C PALIUOHAIBHBIM
nokaszatesieM (JItoObIM JAeHCTBUTENBHBIM MIOKA3aTEIIEM)
palOHAIILHBIM .
4 IIPU BBIYUCIICHUX U TPE0OpPa30BaHUAX BBIPAXKECHUH.
IIOKa3aTeleM, .
= BoinonuaTe npocTeiiiune npeodpazoBaHus
= UpPpaLMOHATIbHBIX U .
= Jorapu(MUUECKUX BBIPAKEHUHN C NCIOIb30BAHUEM
o J0rapupMHUECKUX .
% . CBOWCTB JIOTapH(MOB, C TIOMOIIIBIO TIEPEXOa.
s BBIPAXKEHUI
- ToxnecTBeHHbIE
@ [TpumeHsTH IpH MPe0OPa30BAHUAX U BBIYHCICHUIX
= npeoOpazoBaHus .
= (opMyJIbI CBSI3U TPUTOHOMETPUUECKUX (PYHKIMI yriioB
TPUTOHOMETPUUECKHUX 4 .
5 BHIPAKEHE o 1 —0,, POPMYIIBI CIOXKEHHUS, POPMYIIBI TBOUHBIX H
.; ' MIOJIOBUHHBIX YTJIOB, ()OPMYIIbI IPUBEICHUS
Pewenne
palMOHAIbHBIX U 3 Pemarp panuoHanpHbple M MppaLOHAJIBHBIC
MPpaLMOHATIbHBIX ypaBHEHUs
yYpaBHEHUHU
Pemenue
: P MOKa3aTC/IbHBIX H 4 Pemiare nokaszarenbHble M JOrapupmMuyeckue
E E JIOFapI/I(l)MI/ILIeCKI/IX YpaBHCHHUS
= 2 YpaBHEHHUHU
A = P
s 2 elIeHne .
=T Pematp npocreiinie TPUroHOMETPUYECKUE ypaBHEHUS
> = TPUTOHOMETPUUECKHUX 4
ypaBHEHUU
HTroro 204 | KoHTpoJbHBIX padoT: 12

3. TemaTH4eckoe NJIAHHPOBAHME ¢ OCHOBHBIMH BH/IAMH Y4eOHOM

Koax-
Koa- BO | OcHoBHBIE
Pas 4acoB
e BO TeMblI BHU/IbI 1eATeJIbHOCTH 00y4aroIuXcst
4acoB (Ha ypoBHe YHHBeEPCAIbHBIX Y4eOHBIX 1eiCTBHII)
10 kaace
3 Beenenue [lepeuncnartb OCHOBHbBIE (PUTYPHI B IPOCTPAHCTBE (TOUKA,
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IIpeamer

npsimas,

CTEpPEOMETPUH IIJIOCKOCTH), POPMYIHPOBATH TPH AKCHOMBI 00 MX B3aHMHOM
AKCHOMBI PaCIOJIOKEHUU U WILTIOCTPUPOBATH 3TH AKCUOMBI IPUMEpaMu
= CTEPEOMETPUH U3 OKpYXaroniei 06CTaHOBKH
= Hekortopsie @opMyJIMPOBATh U JOKA3bIBATH TEOPEMY O IUIOCKOCTH,
2 CJIEJICTBHS U3 MIPOXOASIIEH
S aKCHOM yepe3 IpsIMyIo U He JIeXkKal[ylo Ha Hell TOUKY, U TEOpEMY O
- IIJIOCKOCTH,
MIPOXOJISIICH uepe3 JBE NePEeCeKAIOIIUECs MPSIMbIe
20 IHapanneabHocTh @opMynHpOBaTh ONPENEIECHNE TapaILIEIbHBIX MPSMBIX B
NPSMBbIX H MPOCTPaHCTBE, (POPMYIIUPOBATH U JOKA3bIBATH TEOPEMBI O
IVI0CKOCTel NapajuleNbHbIX MPAMBIX; OOBSACHATh, KAKUE BO3MOXKHBI
Ilapannenvrnocmo ciyvyau
npAMbBIX, RPAMOU U B3aMMHOI'O PpACIIOJOKEHUST MPSMOM M IUIOCKOCTU B
njaocKkocmu IIPOCTPAHCTBE,
= [TapamnensHbie W OpUBOJUTH  WUIIOCTPUPYIOLUIME  INPUMEpPbl U3
g MpsIMBIE B OKpY>Karoleu
z MIPOCTPAHCTBE 00CTaHOBKH; dbopmynupoBath onpeaerneHue
Lq: —[apanﬂeﬂ],H()CT], Tpéx napajaCJIbHBIX HpﬂMOfI
IPAMBIX U IUJIOCKOCTH,  (opMmynupoBaTh U JIOKa3bIBaTh
[TapannensHOCTD YTBEPKACHUA O
IpAMO¥ 1 MapajulelbHOCTH TPSAMOM W  IUIOCKOCTH (CBOICTBA U
IUIOCKOCTH PU3HAK);
pemiath 3ajJadyd  Ha BBIYMCIEHUE U JOKA3aTelIbCTBO,
CBSI3aHHBIC
CO B3aMMHBIM PACIOJIOKEHUEM IPSIMBIX U IIIIOCKOCTEH.
B3aumnoe OOBSICHSTH, KaKHE€ BO3MOXHBI CITy4al B3aMHOTO
pacnonoscenue PaCIOJIOKEHUS IBYX
npAMbBIX 6 MPSIMBIX B POCTPAHCTBE, U MPUBOJUTH ULTFOCTPUPYIOIINE
npocmpancmee. IPUMEPBHIL;
Yeon mesrcoy osyma (hopMyIHpoBaTh OMpEaEICHNE CKPEIIUBAIOIINUXCS MPSIMBIX,
npAMbIMU (hopMyTUpOBaTh U 1I0KA3bIBATh TEOPEMY, BHIPAKAIOIIYIO
CkpemmBaromyecs MPU3HAK
psIMbIE CKPEUIUBAIOIINXCS MPSMBIX, U TEOPEMY O TIOCKOCTH,
Yrasi ¢ MPOXOISIIEH
COHAIPaBJICHHBIMU 4yepe3 OJIHY U3 CKPEIIUBAIONTUXCS MPSIMBIX U TTapaJlIeIbHOM
CTOPOHAMU JIpyrou
VYron MEXIY HpS[MOﬁ; 06"b$[CH$ITI>, KaKHC JIBa Jiy4da Ha3bIBAIOTCS
IPSIMBIMH COHaIIpaBJICHHbIMH,
(bopMyIUpPOBaTh U I0KA3bIBaTh TEOPEMY 00 yriax ¢
COHaNpPaBJICHHBIMU
CTOPOHAMU; OOBSICHATh, UYTO HA3BIBACTCS YTJIOM MEXKIY
MEePECEKAIOIIUMUCS
= MPSIMBIMU U YTJIOM MEXK]TY CKPEIIMBAIOIUMHUCS TPSIMBIMH;
? pemarhb
2 3a/1auv Ha BBIYHMCIICHUE U JOKA3aTeIbCTBO, CBSI3aHHBIE CO
= B3aUMHBIM
PACITOJIOKEHUEM JIBYX MPSMBIX M YTJIOM MEXKIy HUMHU
KonTponsHas
pabota Nel
IHapannenvnocme DopMyIUPOBATH ONMPEICIICHUE NTapaUICIbHBIX INIOCKOCTEM,
njaockocmeil (bopMyIUpPOBATh U IOKA3bIBaTh YTBEPKIACHUS O TIPU3HAKE U
[TapannensHbIe CBOMCTBAax NapaJljielbHBIX MJIOCKOCTEH, UCIIOIB30BaATh 3TU
MIJIOCKOCTH YTBEPKJICHHS TIPH PEIICHUU 337124
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CBoiicTBa

napajuIeabHbIX
IIJIOCKOCTEN
Tempasop u OObsICHATD, Kakas pUTypa HA3bIBACTCS TETPAIIPOM U KaKas
napannenenuneo napaJiesIenuIe oM, ITOKa3bIBaTh HA YEPTEKAX U MOJCIIAX UX
Terparap AIIEMEHTHI,
n300pakaTh 3TH (PUTYpHI HA PUCYHKAX, HIUTFOCTPUPOBATSH C
[Tapannenenunen X TTOMOIIIBIO
axan na PasIUHBIC CIyHau B3AUMHOTO PACIIONOKCHNS IPSMBIX 1
HOCTpOCHHE IJIOCKOCTEH B
ceueHMiL POCTPAHCTBE; (bOopMyITHUpPOBATh U JOKA3BIBATH YTBEPKIACHUS
0 CBOMCTBax
napaieNenumnena; 0ObsACHITh, YTO Ha3bIBACTCS CEUCHUEM
TeTpas’pa
(mapanenenurnena), pemarth 3a/1a41 Ha TOCTPOECHUE CEUCHU I
TeTpas’pa
U TapaJuleienuIeia Ha YepTexe
KonTponbnas
pabota No2

Ypok 00001IeHHS
U CUCTEMaTHU3aIluH

I'eomeTrpus

3HAHUU
20 IleprnieHAUKYJIAPHOC @opMyIIUPOBATH ONPEICIICHUE NEPIICHIUKYIIAPHBIX MPSAMBIX
Th NPSAMBIX U B
IVI0CKOCTel IIPOCTPAHCTBE; (HOPMYIUPOBATH U JOKA3bIBATh JIEMMY O
Ilepnenoukynapnoc MEPIECHIUKYIISIPHOCTH JABYX MapaJUICIbHBIX MPSAMBIX K
mb npAMO u TPEThEN MPSAMON;
njaocKkocmu (dhopMynupoBaTh ONpeaeIeHne IPSIMO, ePIeHANKYIIPHON
[TeprieHAMKYASAPHBI K INIOCKOCTH,
€ IpsIMbIE B Y NIPUBOJIUTH WUIKOCTPUPYIOLIME PUMEPBI U3 OKPYKAIOLIEH
IIPOCTPAHCTBE 00CTaHOBKHU;
[MapamnenbHbie (hopMynupoBaTh U JOKA3bIBAaTh TEOPEMBI (MIPSIMYIO U
MIpsIMBIE, 00paTHyr0)
TePICH UK YIS PHBI 0 CBSI3U MEK1y NIapaJuIeIbHOCTHIO IPSAMBIX U UX
€ K IJIOCKOCTH MEPIEHANKYIIIPHOCTBIO
[MpusHak K IUIOCKOCTH, TEOPEMY, BBIPAKAOLIYIO IIPU3HAK
HEPIEHANKYIIPHO NEePIIECHAUKYIAPHOCTH
CTH TIPSIMOIL U IPSAMOM U INIOCKOCTH, U TEOPEMY O CYILIECTBOBAHUU U
IIJIOCKOCTH €AMHCTBEHHOCTH
Teopema o MPSMOM, POXOAAIIEN YEPE3 JAaHHYIO TOUKY U
IPsIMOH, NEePICHINKYIISIPHOU
HEPIEHIUKYIAPHO K JJaHHOM IJIOCKOCTH; pellaTh 3a1a4d Ha BBIYMCICHUE U

¥ K INIOCKOCTH

J0Ka3aTciIbCTBO,
CBA3aHHBIC C MCPICHANKYIIAPHOCTBIO HpHMOﬁ U IJIIOCKOCTHU

Ilepnenoukynap u
HakK1o0HHble. Y201
MedHcoy npamoiu u

OOBSICHSTD, YTO TaKOE MEPIEHAUKYISIP U HAKJIOHHAS K
IJIOCKOCTH,
YTO Ha3bIBACTCS MPOEKIIMEN HAKJIOHHOM, YTO HA3bIBAETCA

HJ0CKOCMbIO paccTosHuEM:
Paccrosinue ot OT TOYKH JI0 MJIOCKOCTH, MEKIY NapauIeIbHBIMU

TOYKH 0 IIJIOCKOCTAMU, MEKIY

IIJIOCKOCTH CKPELIMBAIOIUMUCS MPSIMBIMH; (POPMYTUPOBATh U
Teopema o Tpéx JIOKa3bIBaTh TEOPEMY

NIEPIEHIUKYJIIpax 0 TPEX MEPNEHIUKYIIApaX U MPUMEHSTH €€ IPU PELLICHUN
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I'eomeTpust

Yron mexny 3ajad4;
psIMOU U OO0BSACHSATH, UTO TAKOE OPTOTOHATIbHAS IPOEKIUS TOUKU
IIJIOCKOCTBIO (purypsr)
HAa TIOCKOCTb, U JIOKa3bIBaTh, UTO MPOEKIUEH MpsSMOii Ha
MJIOCKOCT,
HE NEePIEeHIUKYISIPHYIO K 3TOM NPsAMOii, ABIIsSETCS NpsIMas;
OOBSICHSITh, UTO HA3bIBACTCS YIIIOM MEXKY MPSMOU U
IJIOCKOCTBIO
M KaKAM CBOMCTBOM OH 00JIaHaeT; OOBSICHITD, UTO TAKOE
LEHTpaJIbHAs MPOEKIUs TOYKU((DUTYpHI) Ha TUIOCKOCTh
/Jleyzpannbwiii y2on. OOBsICHSTDH, Kakasi GUTypa HA3BIBACTCS IBYTPAHHBIM YIIIOM U
Ilepnenoukynapno Kak
cmb na0cKocmeu OH U3MEPSETCS; JOKA3bIBaTh, YTO BCE JIMHEUHBIC YIJIbI
JIByrpaHHbIN yTOJI. JBYTPaHHOI'O
yria paBHBI IPYT IPYTY; OOBSICHATh, 4YTO TAKOE YTOJI MEXITY
Hpusnak MIEPECEKAIOIIUMUCS IJIOCKOCTSIMHU M B KAKUX Ipezeaax OH
TICPHCHANKYPHOCT U3MeHseTCS; (POPMYIUPOBATH ONPE/ICICHIE B3aUMHO
H ABYX IIOCKOCTCH NEePIEeHIUKYISAPHBIX TIOCKOCTEN, GOPMYyIUPOBATH U
[IpssmoyronbHbIN JIOKa3bIBaTh
HapalICICIINIICa TEOpEeMY O MPU3HAKE MEPIEHIUKYISIPHOCTU JBYX

IJIOCKOCTEI;

O0OBSICHATH, KAKOW MapaieIeuIIe]] Ha3bIBaeTCS
IPSIMOYTOJIbHBIM,

bopMynupOBaTh U AOKA3bIBATH YTBEPKACHUS O €TO
CBOMCTBAX;

peuaTh 3aJja4u Ha BHIYMCIICHHUE U I0KA3aTEIbCTBO C
HCIIOJIB30BaHUEM

TEOPEM O NEPHEHANKYISIPHOCTU MPSAMBIX U IIJIOCKOCTEH, a
TAKXE 3a/1a4l Ha TOCTPOCHUE CEYEHUN MPSIMOYTOJIBHOIO
napasuiesienuIie/la Ha 4YepTeke

KontponbHas pabora
Ne3

Ypoxk 060061eHus
Y CUCTeMAaTH3aINH

M cronp30BaTh KOMITBIOTEPHBIC IPOTPAMMBI ITPH U3YUECHUH
BOIIPOCOB,
CBSI3aHHBIX CO B3aMMHBIM PACIIOJIOKEHUEM MIPSIMBIX U

3HaAHUHN 3
TUTOCKOCTEH
B IIPOCTPAHCTBE
16 MHoOrorpaHHuKH. OOBsACHATD, Kakas (GUTrypa Ha3bIBACTCS MHOTOIPAaHHUKOM U
KaK
Ilonamue Ha3bIBAIOTCS €r0 IEMEHTHI, KAKOW MHOTOIPaHHHUK
MHO202PAHHUKA. Ha3bIBACTCS
Ipusma BBIITYKJIBIM, IPUBOAUTH IPUMEPHI MHOTOTPaHHHUKOB;
Ilonsarue 00BACHAT,
MHOTOIpaHHHKA KAaKON MHOTOT'PaHHHK Ha3bIBAETCS NMTPU3MOU U KaK
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IIpusma

Ha3bIBAIOTCS €€
AIIEMEHTHI, KaKas pU3Ma Ha3bIBAETCs MPSAMOil, HAKIIOHHOH,
IIPaBUJILHOM,

n300paXkaTh MPU3MBI Ha PUCYHKE; OOBACHATD, YTO
Ha3bIBACTCS
JIOMIAJIBIO TOJTHOM(O0KOBOI ) MOBEPXHOCTH MPU3MBI, U
JIOKa3bIBaTh

TEeopeMy O IIOIma I OOKOBOM MOBEPXHOCTU MPSIMOMN
MIPU3MBI,

pelaTh 3aa4i Ha BBIYMCIICHHUE U J0Ka3aTelIbCTBO,
CBSI3aHHBIE C IPU3MOI

Hupamuoa OOBSICHATH, KAKOW MHOTOTPAaHHUK HAa3bIBaeTCS MUPAMHUION U
KaK
Hupamuzna Ha3bIBAIOTCA €€ HIIEMEHTBI, YTO HA3bIBAETCS IUIOLIAbIO
TpaswibHas 1oJTHON(OOKOBOI ) MOBEPXHOCTH MHPaMHIBL; OOBSICHSATB,
r— Kakasi mupaMujia Ha3bIBaeTCs MPAaBUILHOM, JOKAa3bIBATh
VYceuénnas YTBCPACICHHC . .
nupamia 0 CBOMCTBax eé 601<E)BLIX pEbep 1 OOKOBBIX rpaneii u Teopemy
0 IO OOKOBOW MOBEPXHOCTH MPABUIBLHONW MTUPAMHU/IBI,
00BSACHATH, KAKON MHOTOIPaHHUK HA3bIBAETCS YCEUEHHOMN
MUPAMUION
U KaK Ha3bIBalOTCA €€ 2IIEMEHTHI, I0Ka3bIBaTh TEOPEMY O
IO IN
OOKOBOI MOBEPXHOCTH NMPaBUIHHON YCEUEHHONW MTUPAMU/IBL;
peliaTh 3aa4u Ha BEIYUCIICHHUE U JIOKA3aTeIIbCTBO,
CBSI3aHHbBIC
C IMpaMUIaMH, & TAKXKE 3a/1a9¥ Ha IOCTPOCHHUE CCUCHHIA
MUpaMH]L
Ha YePTEKE
Ilpasunsusie OOBSICHSTH, KaKHE TOUYKH HA3bIBAIOTCSI CHMMETPUYHBIMU
MHO202DAHHUKU OTHOCHUTEIIEHO
Cummertpus B Touku (IpSMOH, MIIOCKOCTH), YTO TAKOE IEHTP(OCH,
MPOCTPAHCTBE MJIOCKOCTH )
[MTousTHE CUMMETpUHU (DUTYPBI, TPUBOJUTH IPUMEPHI PUTYD,
MIPaBUIILHOTO o0amarommx
MHOTOTpaHHHUKA AIIEMEHTAaMU CUMMETPHUH, a TAK)Ke MPUMEPbl CAMMETPUH B
DJ1eMEHTHI ApPXUTEKTYpE,
CHUMMETPHU TEeXHHKE, MPUPOJE; OOBSICHATh. Kakoli MHOTOTpaHHHUK
MpaBUIILHBIX HAa3bIBACTCA
MHOTOTPaHHUKOB MPAaBUIIBHBIM , OKa3bIBaTh, YTO HE CYIIECTBYET MPABUIHHOTO
MHOTOTPaHHHKA, TPAHSIMHA KOTOPOTO SBJISIOTCS TPAaBUIHHBIC
N-yrodbHUKH MPH N>6; OOBICHITH, KAKUE CYIIECTBYIOT BUIbI
MIPABIJIBHBIX MHOTOTPAaHHUKOB M KAKUMH 3JIEMEHTAaMH OHU
00naaT
KoHntponbHas
pabota Ne4

Ypok 06001eHus

n cucreMaTtu3anuu

3HAHUH

Hcronbs30BaTh KOMIBIOTEPHBIE POTPAMMBI IIPH H3YYEHUH
TeMbl «MHOrOrpaHHUKI)

3aKII0YUTEIbLHOE

NOBTOpPeHHE Kypca

reomerpuu 10
KJIACC
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[TapaienbHOCTD

I'eomeTrpus

MIPSIMBIX U
TUIOCKOCTEM.
=z [ TeprieHAMKYIISIPHOCTH
= MPSIMBIX U
E IUIOCKOCTEN
E MHOrOrpaHHUKU
11 knace
16 Huaunap, KoHyc u OOBACHATD, YTO TAKOE MUJIMHIPUYECKAs TOBEPXHOCTH, €&
map 00pa3yrolue U 0Ch, KaKo€ TEJI0 HA3bIBACTCS HUIUHAPOM U
Hununop KaK
HAa3bIBAIOTCS €r0 AJIEMEHTBI, KaK MOJIYYUTh [IIUHJIP TyTEM
[TonsTue BpaICHHS [IPSIMOYTOJIbHHKA; H300pakaTh MUIMHID U €T0
HUIHHAPA cedeHus
Inomans MJIOCKOCTBIO, TPOXOSIIEH Yepe3 0Ch, U MIIOCKOCTBIO,
ITOBCPXHOCTH NEPIICHAUKYIISIPHON K OCH; OOBACHATH, YTO IPUHUMAETCA 32
ouiHApa TLJI0IAIb OOKOBOM MOBEPXHOCTH IMJIMH]IPA, ¥ BBIBOJIUTH

(bopMyIibl

JUISL BBIYMCIICHHUSI OOKOBOM U MOJTHOM MMOBEPXHOCTEH
WINH/IPA,

pelIaTk 3a/1a4u Ha BBIYMCICHHE U JOKa3aTeIbCTBO,
CBSI3aHHBIC

C HWJIMHIPOM

Komnyc

[TonsiTue Konyca

Tlnomane
MTOBEPXHOCTH
KOHYycCa

Y cey€HHbI KOHYC

OOBSCHATD, YTO TAKOE KOHMYECKAsI TOBEPXHOCTh, €€
oOpazymoiue,

BEpILKHA U OCh, KAKOE TEJIO Ha3bIBAETCS KOHYCOM M KaK
HA3bIBAIOTCS

€ro 3JIEMEHTHI, KaK [OJIyYUTh KOHYC ITyTEM BpallleHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, U300pakaTh KOHYC U €ro
CeueHus

IJIOCKOCTBIO, MPOXOASILEN YEPE3 OCh, U MNIOCKOCTHIO,
NEePIEeHIUKYISAPHON K OCH; OOBSICHATH, YTO IPUHUMAETCS 3a
TUIOMIA/b

OOKOBOI MOBEPXHOCTH KOHYCA, U BEIBOJUTH (POPMYJIBI JISI
BBIUMCIICHUS TJI011a/1eil 00KOBOI M MOJTHON MOBEPXHOCTEH
KOHYCa;

OOBSICHATB, KAKOE TEJIO HA3bIBAETCS YCEUEHHBIM KOHYCOM U
KaK ero

MOJIYYUTh MyTEM BpaIlleHUsI TPSIMOYTOJILHOM Tpamnerum,
BBIBOJIUTH

(dbopMyiTy 7S BBIYMCICHHUS TUIOIAAN OOKOBOM MOBEPXHOCTH
yCeu€HHOTr0 KOHYyCa; peuiaTh 3a/1a4yil Ha BHIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C KOHYCOM M YCEYEHHBIM
KOHYCOM

Cdohepa

Cdepa u map

B3anmnoe
pacrooKeHue
chepsl U MITOCKOCTH

KacarenpHas

TIJIOCKOCTH K cepe

dopmynrpoBaTh onpenenacHus cepsl U mapa, ux IeHTpa,
panmyca,

JIaMeTpa; UCCIe0BaTh B3aMMHOE PACIIOIOKEeHHE Chephl U
TUTOCKOCTH, (POPMYITUPOBATh OTpeIeTICHNE KacaTeIbHOM
TIOCKOCTH

K cdepe, hopmMyIupoBaTh U JOKA3bIBATh TEOPEMBI O CBOMCTBE
u

MpU3HAKe KacaTeIbHON TIOCKOCTH; OOBSCHATH, UTO
PUHUMAETCS
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[Tnomans chepsl

3a TIomaab cepsl U Kak OHa BBIPAKAETCS YePe3 Painyc
chepsr,

pelarth 3a1a4u, B KOTOPBIX

GUTrypupyroT KOMOMHAIIMY MHOTOTPAHHUKOB H TEIl
BpalleHUs

KonTposbnas
pabora Nel

Ypok 06001eHus
M CHCTEMATH3aIMHU
3HAHHUH

Hcmons3oBaTh KOMIIBIOTCPHEBIC IIPOI'paMMBI ITPU U3YUCHUU
HOBerHOCTeﬁ " TCJI BpalllCHUA

18

O0BEMBI TE

Oovém
NPAMOY20S1bHO20
napannenenuneoa

I'eomeTrpus

ITonsarue 0ObEMa

O0BéM
PSIMOYTOJIBHOTO
napasuiesieune/a

OOBACHATH, KaK U3MEPSIOTCS 00BEMBI TEJI, TIPOBOIS
AHAJIOTHIO

C U3MEPEHHUEM IUIONIA/Ieli MHOTOYTOJIbHHUKOB;
dbopmyIupoBaTh

OCHOBHBIE CBOICTBAa 00BEMOB M BEIBOJUTH C MX TIOMOIIBIO
dopmyny 00bEMa IPSIMOYTOIBHOTO MapalIeIenuIea.

O0vémbl npamoit
npusmol u
UUIUHOpa

O6bEM npsiMOit
TIPU3MBI

O0BEM HuIMHIpa

dopmMynupoBaTh U J0Ka3bIBATh TEOPEMbI 00 00BEME IPSIMOiA
TIPU3MBI

1 00bEME IUIMH/IpA: peliaTh 3a/1a4H, CBSI3aHHBIC C
BBIUKCIIEHHEM

00BEMOB ATHX TEI

O6vémbl
HAKIOHHOUL
npusmel,
nupamuonl u
KoHyca

Brramcnenme
00BEMOB TETI ¢
IIOMOIIILIO0
WHTErpaja

O0BEM HAKIIOHHOM
TIPU3MBI

O06BbEM upaMuIsl

O06BEM KOHYCA

BBIBOAMTE HHTETpaIbHYIO (OPMYITY LTS BBIYUCIICHUS
00BEMOB

TEN U JOKa3bIBaTh C €€ MOMOIIBI0 TeOpEeMbI 00 00bEME
HaKJIOHHOM

pUMBI, 00 00bEME MUpamMuIbl, 00 00bEME KOHYCA;
BBIBOJIMTH

(hopMyIIBI ISl BRIYUCIICHUST 00BEMOB YCCUEHHOMN MUPaAMHU/TBI
u

yCEeUEHHOTO KOHYCa; PelIaTh 3a/1a4u, CBI3aHHbIE C
BBIYHCIICHUEM

00BEMOB 3TUX Tell

O0vém wmapa u
n10waos cghepol

O06BéMm mapa

[Tnomans chepsl

dopmyIHpoBaTh U I0Ka3bIBaTh TEOpeMy 00 00BEMeE mIapa u ¢
e€ MOMOIIBI0 BEIBOJUTE (DOPMYITY TUIOIIATN cPephl; permaTh
3aJja4uM ¢ IpUMEHEeHHueM GhopMyI

00BEMOB Pa3TUIHBIX TEI

KonTponbHas pabota
Ne2

Ypok 06001eHus
U CUcCTeMaTrni3anmnu
3HAHUU
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BekTops! B
NMPOCTPAHCTBE

[Tonamue éexmopa 6
npocmpancmee

BeKTOPBI H KOOPAWHATHI B IPOCTPAHCTBE

[TonsiTue BexTOpa
PaBeHcTBO BEKTOpPOB

dopMynHpOBaTh ONPENEICHUE BEKTOPA, €ro JUINHBI,
KOJUIMHEAPHBIX U PABHBIX BEKTOPOB, IPUBOIUTH IPUMEPHI
(bu3HYECKUX BEKTOPHBIX BEJIUYUH

CioskeHune u
BbLIYHTAHHE
BEKTOPOB.
YMHOKeHHEe
BEKTOpPA HA YUCJIO

CiioxxeHue u

O6T_>$ICH${TB, KaK BBOJATCs I[CﬁCTBPIH CJIOKCHUS BEKTOPOB,

Pa3JI0KEHUE BEKTOpa
10 TpEM
HEKOMIIJIAHAPHBIM
BEKTOpaM

BbIUUTAHUE BBIYUTAHUC BCKTOPOB U YMHOKCHNEC BCKTOPOB HA YHUCIIO,
BEKTOPOB KaKUMH CBOMCTBAaMHU OHH O0JIaJIal0T, YTO TAKOE MPABHIIO
Cymma TPEYTrOJIbHUKA, PABUJIO MapAJIEIOTpaMma U MPaBUIIO
HECKOJIBKUX MHOI'OYTOJIbHUKA CJIOKEHUSI BEKTOPOB; PEIlaTh 3a/1a4u,
BEKTOPOB CBsI3aHHBIC C HeﬁCTBHﬂMH Haa BEKTOpaMu
YMHOXKEHHE
BEKTOpa Ha YUCJIO
Komnnanapuwvie
6EKmMOopul
KoMIUTaHApHBIE
BEKTOPBI OOBSCHATD, KAaK€ BEKTOPHI HA3bIBAIOTCS KOMIUIAHAPHBIMU;
[ IpaBmI1O (hopMyIHUpoBaTh U JOKA3bIBATh YTBEPKACHHUE O MPU3HAKE
rnapajienenurena KOMILUIAHAPHOCTH TPEX BEKTOPOB; OOBSACHATH, B UEM COCTOUT

[IPaBUJIO MTapasuIeIeUIIea CII0KEHUA TPEX HEKOMILIAHAPHBIX
BEKTOPOB; (POPMYIHpPOBATh U JOKA3bIBATh TEOPEMY O
Pa3IoKEHUN

J000T0 BEKTOpa 10 TPEM JTaHHBIM HEKOMILJIAHAPHBIM
BEKTOpaM;

IIPUMEHATH BEKTOPHI IPU PENIEHUN T€OMETPUYECKUX 3a]1a4

Ypoxk 060061eHus
U cucremMarni3anmnuu
3HAHUU

14

Meroa KOOpAMHAT B
MPOCTPAHCTBE.
JABuxenust

Koopounamur mouxu
U Koopounamal
eéexkmopa

BexkTopsl

H

[IpssMoyronbHas
cUcTeEMa
KOOpAWHAT
Koopannatsr

BCKTOpPa

OOBSICHSTH, KaK BBOJUTCS IPSIMOYTOJNIbHASI CUCTEMA
KOOpJIMHAT

B MPOCTPAHCTBE, KaK ONPEAEIAIOTCA KOOPAUHATHI TOUKU U
Kak

OHU HA3BIBAIOTCS, KaK ONPENEAIOTCA KOOPAUHATHI BEKTOPA;
(hopmMyTupOBaTh M T0KA3bIBATh YTBEPKICHUS; O
KOOpAMHATax
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CBsi3b MEXIY
KOOpJAMHATAMHU
BEKTOPOB U
KOOpJAMHATAMHU
TOYEK

[Ipocreiimue
3aauu B
KOOpJIMHaTax
VYpaBHeHue chepsl

CYMMBI U Pa3HOCTHU JBYX BEKTOPOB, O KOOpAMHATAX
MIPOU3BEICHUS

BEKTOpa Ha YHCIIO, O CBSI3U MEXKYy KOOpAMHATAMU BEKTOpa U
KOOpJIMHATaMH €ro KOHIAa U Hayalla; BEIBOJUTH U
UCII0JIb30BaTh

IIPU pelIeHUH 3aa4 (GOPMYIIbI KOOPAUHAT CEPETUHBI OTPE3Ka,
JUTMHBI BEKTOPA U PACCTOSIHUS MEXAY ABYMSI TOUKAMU;
BBIBOJIUTH

ypaBHEHHE cepbl JAHHOTO paauyca ¢ IICHTPOM B TAHHOM
TOUKE

Cranapnoe
npouseeoenue
6eKmopoe

Yron mexny
BEKTOpaMHU

CxkanapHoe
MIPOU3BEJICHUE
BEKTOPOB

Beruucnenue yrios
MEXIy NPSAMBIMU U

OOBACHATH, KaK ONPEACISIETCS YTOJ MEXKy BEKTOPaMHU;
(bopMynHpOBaTh OIPEEIIEHUE CKATSIPHOTO IPOU3BEAECHUS
BEKTOPOB; (POpPMyIUpPOBATh U JOKA3bIBATH YTBEPKICHHUS O €r0
CBOMCTBAX; KaK BBIYUCIIUTD YIOJl MEXY IBYMS IPSIMbBIMHU, A
TAK)KE Yrojl MEXy MPSAMON U IIIOCKOCTBIO, UCIIONb3Ys
BBIPAKCHHE
CKaJISIPHOTO IIPOU3BEIEHUS BEKTOPOB YEPE3 UX KOOPAUHATHI;
IIPUMEHSATh BEKTOPHO-KOOPAUHATHBIN METOZ, IIPU PELICHUH
reOMEeTPUYECKUX 3a/ay

TUIOCKOCTSIMHU
Heuxncenusn OOBACHATH, UYTO TAKOE OTOOpAKEHUE POCTPAHCTBA HA CeOs U
B
KaKOM CITy4ae OHO Ha3bIBACTCA JABMKEHHEM MTPOCTPAHCTBA;
OOBSICHATB, UTO TAKOE LICHTPaJIbHAsl CHMMETPHS, OCEeBast
IlentpansHas
CUMMETpHS,
CHMMETpUS

OceBas CUMMCTPHUA

3epKajbHasi CAMMETPHS U Mapalie/IbHbIN MIEPEHOC,
000CHOBBIBATH

3epraibHast YTBEPKACHUS O TOM, YTO 3TU OTOOpaKEHHsI MPOCTPAHCTBA Ha
CUMMETpHUS cebs
[MapayienbHBIA SIBJISIFOTCS JABW)KEHUSAMH; TIPUMEHSTH JBUKCHUA U
HIEPEHOC npeoOpa3oBaHus
101001l TP PEIIeHNH T€OMETPUUYECKUX 3a7a4
KoHntponbHas
pabota Ne3

Ypok 060011eHus
U CHCTEMAaTU3aluu
3HAaHUHU

13

3akaI0unTeILHOE
NOBTOpeHME NPH
NMOATrOTOBKE K
MTOrOBOM
aTTecTaluy 1o
reoMeTpuu

T'eomer
pus

BekTop
bl U

Humusap,
KOHYC, [Iap

OOBEMEI TEJI.

Meton
KOOpJMHAT B
MPOCTPAHCTBE
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3amaun Ha | 4
pasIn4HbIE
KOMOMHAIINHU
KPYTTIBIX TEl M
MHOTOT'PaHHHKOB
Hroro 136 Koutpoabubix pador: 7
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