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[Mporpamma paszpaborana B cootBercTBrH ®I'OC COO ¢ yyeroM MPUMEPHON OCHOBHOM
00pa3oBaTesIbHOM MPOTpaMMbl CpeAHero oobiero oopa3zoBanus (ogoOpeHHON DenaepanbHbIM
y4eOHO-METOJMUECKUM 00bEIMHEHUEM T10 00111eMy 00pa30BaHMIO, MPOTOKOI 0T 28 uroHs 2016 1. Ne
2/16-3. ) u mporpaMmbI cpeaHero (TIOJTHOTO) 00IIero 0opa3oBaHUs

- AnreOpa n Hayana MaremMatudeckoro aHanmsa. COopHHK padounx mporpamm. 10-11 kmacchl.
@®I'OC/cocr. T.A. bBypmuctpona - M.: IIpocsemienue, 2018, ¢ yueToM miIaHUPyeMOro K
ucnoinbs3oBanuo YMK Anredpa u Hauana marematuueckoro ananusa. 10-11 kimaccel.: yueb. s
o0meo0pa3oBar. opranuzanmii : 6a3oBsiii ypoeHs / 1. A. Anumos, FO.M. Konsrun, M.B. Konsrus,
M.B. TkauéBa u nip. — M.: [Ipocsemenue, 2014.

- 'eomerpust 10-11 xmaccer aBtopsl: JI.C. AtanacsH u ap. (I'eomerpusa. COopHUK paboumnx
nporpamM. 10 - 11 kmaccesr. ®T'OC/coct. T.A. Bypmuctpoa - M.: [Ipoceemenue, 2020, ¢ yaeTom
1aHupyemoro k ucnonszoBanuio YMK I'eomerpus 10 k1. 6a30Bblif U yriyOneHHBIH YPOBHN)
Aranacsu JI. C., byry3oB B. ®@., Kagomues C. b. — M.: I[Ipocsenienue, 2020



1. Ilnanupyempble pe3yJabTaThbl ocBoeHusi MaTteMaTuku B 10-11 kiaccax

HporpaMMa obecreynBaeT JOCTHIKCHUE CIICAYIOIINX PE3YJIbTATOB OCBOCHUA 06pa3OBaTeHBHOI71
nporpaMmbl OCHOBHOI'O O6IJ.[CFO O6paSOBaHI/IHZ
.]Iu‘lHOCIngl@p&?lebmumbl ompasxcarom, 6 Mom ducnie ¢ wacmu.:

1. Hampuomuuecxozo socnumanusl.

MPOSIBIICHUEM MHTEPECA K MPOLUIOMY U HACTOALIEMY POCCUMCKONM MATEMATHUKHU, HEHHOCTHBIM
OTHOLLUEHUEM K TIOCTHKEHUSM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTeMaTU4YECKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HayKaX U MPUKIAIHBIX chepax.

2. Ipasxcoanckoeo 60CNUMAaHUA U HPABCMBEEHHO20 BOCRUMAHUS Oemell HA OCHO8e POCCUTICKUX

MPAOUYUOHHBIX YEeHHOCMEl.

TOTOBHOCTBIO K BBITMIOJIHEHUIO 00513aHHOCTEH TPaKIaHWHA M PEATH3aIMY €T0 MPaB, MPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP, SABJICHHUMU, IIPOLICAYD
rpakJaHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBHIO K 00CYX/ICHUIO ATUYECKHUX MPOOIIEM,
CBSI3aHHBIX C TIPAKTUYCCKUM
PUMEHEHHEM JIOCTHKEHUI HayKH, OCO3HAHUEM BAKHOCTH MOPAIBHO-3TUYECKUX MTPUHIIUIIOB B
JESTEeIbHOCTH YYEHOTO.

3. Honynapusayuu Hayuusix 3uanuil cpedu demeu (Llennocmu Hayuno2o no3uanus):

OpHUEHTAIMEN B JEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX [IPEICTaBICHUMN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YellOBeKa, MPUPObI M 001IecTBa, TOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak Cc(epbl UETOBEUECKOM IeATENbHOCTH, 3TANOB €€ pa3BUTHS U
3HAYMMOCTH JUIs Pa3BUTHUS LUBUIIM3ALUU; OBIAJICHUEM S3bIKOM MAaTEMAaTUKU U MATEMaTUYECKON
KYJIbTYpOH KaK CpPEJICTBOM ITO3HAHMS MUPA; OBJIAJICHUEM ITPOCTEUIINMH HABBIKAMU
HCCIIEA0BATENIBCKON NEATEIBHOCTH.

4.  Dusuueckozo ocnumanus u GopmMuposanus Kyaibmypbi 300p06bsi

TOTOBHOCTBIO TPUMEHATh MaTEMAaTHUECKHE 3HAHHS B MHTEpecax
CBOETO 37I0pPOBbs, BEJICHUS 3/10pOBOr0 00pa3a KHU3HH (3J0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM
3aHATUN U OTJbIXA, peryysgpHas pu3nyecKasi akTUBHOCTD); C(hOPMHUPOBAHHOCTHIO HaBbIKa pediieKcuu,
IPU3HAHUEM CBOETO MIPaBa Ha OMIMOKY M TaKOIO )K€ MpaBa JAPYroro 4eaoBeKa.

5. Tpyoosozo éocnumanus u npogpheccuoHaIbHO20 CamoonpeoeneHus

YCTaHOBKOM Ha aKTMBHOE yYacCTHE B PEIICHUH MTPAKTUYECKHX 3a]a4 MaTEMaTHUECKON HalpaBIECHHOCTH,
OCO3HAaHHEM Ba)KHOCTH MaTeMaTH4YeCKOro 00pa3oBaHus Ha MPOTSHKEHUHU BCEH JKU3HM 71l YCHEIIHON
npoeCCHOHATILHOM IeATENFHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUI; 0CO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM MHANBUAYAIBHON TPAaeKTOpUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C YYETOM

JIMYHBIX UHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEM.

6. Oxonocuuecko2o 6ocnumanus

OpHUEHTalllel Ha IPUMEHEHNEe MaTeMaTUYeCKUX 3HAaHUM JUIsl pellIeHrs 3a/1a4 B 00JIaCTH COXPaHHOCTH
OKpY’Kalolllel cpebl, IIIaHUPOBAHUS OCTYIKOB U OLEHKH X BO3MOKHBIX MMOCIEACTBUH AJIs
OKpY>Karolllel Cpe/bl; OCO3HAHHEM INI00ATIbHOTO XapaKkTepa HKOJIOTMYECKUX MPOoOIeM U IMyTel ux
pelIeHus.
7. Ocmemuuecko2o 60CNUMAHUA!
CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MATEMATHUYECKUX OOBEKTOB,
3aJ1a4, peleHui, pacCyACHHI; YMEHHIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.



c(hOPMHUPOBAHHOCTH LIETIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU; KPUTUYHOCTHh MBIIICHUS, YMEHHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIIMYATh TUTIOTE3Y OT (haKTa;

c(hOPMHUPOBAHHOCTH TOTOBHOCTH M CITOCOOHOCTH BECTH TUAJIOT C IPYTHMH JIIOJIbMU, IOCTHTaTh B
HEM B3aMMOTIOHMMAHUS, HAXOAUTH OOIIUE TIeNTU ¥ COTPYAHUYATH ISl MX JOCTHKCHHUS,
c(OPMHPOBAHHOCTH HABBIKOB COTPYIHHYECTBA CO CBEPCTHHKAMH, JIETHMH MIIAJIIIIETO BO3pAcTa,
B3pOCIBIMH B 00pa30BaTeNbHON, OOIIECTBEHHO TIOJNIE3HOH, Y4eOHO-HCCIIeI0BATEIbCKOM,
MIPOEKTHOM ¥ IPYTHX BUJAX JCSATCILHOCTH;

C(OPMHPOBAHHOCTh TOTOBHOCTH M  CHOCOOHOCTH K OOpa3oBaHHMIO, B TOM YHUCIIE
caM000pa30BaHUIO, HA MPOTSKEHUH BCEH JKU3HH, CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIEITHON MPOPECCHOHATBHOMN U OOIIECTBEHHOH e TEILHOCTH,
ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIOYas 3CTETUKY OBITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA;

OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud W BO3MOXKHOCTh pealH3allMd  COOCTBEHHBIX
KU3HCHHBIX IIJJAHOB; OTHOIICHHUE K TMPOQPECCHOHATBHON MAEATEIBHOCTH KaK BO3MOXKHOCTH
y4acTuss B PCIICHWW JIMYHBIX, OOINECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0Jem;

B memanpeomemnom nanpasnenuu:

YMEHHE CaMOCTOSITEJIbHO ONPEAEATh LeJ CBOEro o0ydeHMs, CTaBUTh U (OPMYJIUPOBATH IS
ceOs1 HOBBIE 33/1a4M B y4€0e U IMO3HABATENbHON J1EATEbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI
CBOEH MM03HABATENbHOMN AEATEIbHOCTH;

YMEHHE CaMOCTOATENBHO IUIAHUPOBATh ITyTH JOCTHXKEHUS 1I€JIeH, B TOM YHCIIE AJIbTEPHATUBHBIE,
OCO3HaHHO BbIOMpPaTh Haubosee 3((HeKTUBHBIE CIIOCOOBI PELICHUs YUEOHBIX M O3HABATEIBHBIX
3ajady;

YMEHHE COOTHOCUTBH CBOM ACUCTBHS C IUNIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb
CBOEH JIeATENbHOCTH B IpOLiecce JTOCTUIKEHUS pe3yJsibTaTa, ONpeleNsaTh CocoObl IeicTBUI B
pamMKax NpeUIOKEHHBIX YCIOBHMM M TpeOOBaHMM, KOPPEKTHUPOBAaTh CBOM JAEWUCTBUS B
COOTBETCTBUH C U3MEHSIOIIENCS CUTYyallueH;

YMEHHE OLIEHHWBATh MPAaBUIBLHOCTH BBIMOJIHEHMsI YU4EOHOM 3a/1ayl, COOCTBEHHBIE BO3MOXKHOCTU
e€ peuieHus;

BJIQJICHHE OCHOBAaMHM CaMOKOHTpPOJIS, CaMOOLIEHKM, INPUHATUS pPEIICHUH W OCYIIECTBICHUS
OCO3HAaHHOTO BbIOOpa B yUEOHOM M MO3HABATEIbHON JAESITEITbHOCTH;

yYMEHHUE MPOJAYKTHUBHO 00LIaThcs U B3aUMOJIEHCTBOBAThH B MPOLIECCE COBMECTHOM J1E€ATENIHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YUYACTHUKOB JEATEIHOCTH, 3((HEeKTUBHO pa3peliaTh KOH(IUKTHI;
BJIQJICHUE  HaBbIKAMM  IIO3HABATENIbHOHM,  Yy4eOHO-HCCIIEOBATEIbCKON W NPOEKTHOM
NEeSTeNIbHOCTH, HAaBbIKAMU  pa3pelieHus npoljeM; CHocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY IOMCKY METOJIOB PELIEHUS NMPAKTHUECKUX 3a/1ad, IPUMEHEHUIO PA3IMYHBIX
METOJIOB MIO3HAHUS;

TOTOBHOCTb M CHOCOOHOCTh K  CAMOCTOSITENIbHONW  HMH(pOpPMAIlMOHHO-TIO3HABATEIbHON
NeSITeNbHOCTH, BKJIOYAs yMEHHE OPHUEHTHUPOBATbCA B PA3JIMYHBIX HCTOYHMKAX HH(pOpMaINH,
KPUTHYECKH OIIEHMBAaThb M HWHTEPIPETHUPOBATh HH(OpPMALNIO, TOJYyYaeMYyI0 U3 Pa3IUYHBIX
HCTOYHUKOB;

YMEHHE UCIOJIb30BaTh CpeACTBa MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TexHosoruit (UKT)
B PEIIEHWH KOTHUTHMBHBIX, KOMMYHHUKATHBHBIX M OPraHU3allMOHHBIX 3a/ad C COOJIOJEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE€30MACHOCTH, TUTUEHBI, pecypcocOepeKeHus, IPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€301acCHOCTH;

BJIQ/ICHUE SI3BIKOBBIMH CPEACTBAMM — YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOUKY
3peHus, UCIONIb30BaTh aJIEKBATHBIE SI3BIKOBBIE CPE/ICTBA;

BJIaJICHUE HABbIKaMU TO3HaBaTENbHOM pedIeKCHMH KaK OCO3HAHUS COBEPIIAEMbBIX JEUCTBUN U
MBICIIUTENBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, T'PAaHUL] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX IIO3HABATEIBHBIX 33714 U CPEICTB UX JOCTHKCHHUS,

B npeomemmnom nanpaenenuu:



e chopMHpPOBAaHHOCTH TPEICTABICHUA O HEOOXOAMMOCTH JI0OKa3aTeIbCTB MpU 0OOCHOBAHUU
MaTEMATHYECKUX YTBEPXKICHUH W PpOJIM aKCHOMATUKH B TPOBEACHUU JICTyKTHBHBIX
pacCyXIEHHUI;

e chopMHpPOBAaHHOCTH TMOHSATUHHOTO ammapara MO OCHOBHBIM pa3JeliaM Kypca MaTeMaTHKU;
3HAHUW OCHOBHBIX TeOpeM, (POPMYJI U YMEHHUS UX MPUMEHSITh; YMEHUS JOKa3bIBaTh TEOPEMBI U
HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

e chopMHPOBAaHHOCTH YMEHHI MOJECIHUPOBATH pEalbHBIC CUTYAIlUH, UCCIEAOBATH MOCTPOCHHBIC
MOJIETIN, HHTEPIPETUPOBATH TOTYICHHBIN PE3yIbTarT;

e chOPMHPOBAHHOCTD NPEICTABICHUI 00 OCHOBHBIX MOHATHUSIX MAaTEMATHYECKOTO aHAIM3a M MX
CBOWMCTBax, BIAJCHHEC YMEHUEM XapaKTepU30BaTh IMOBEACHHE (YHKIHHA, WCIIOIH30BAHHE
MOJTYYCHHBIX 3HAHHIA JJIs1 ONTMCAHUS U aHAJIM3a PEaIbHBIX 3aBUCUMOCTEH;

® BIAJCHHE YMEHHUSIMH COCTABJICHHS BEPOSITHOCTHBIX MOJIENICH MO YCIOBHUIO 33124 M BBIYUCIICHUS
BEPOSTHOCTH HACTYIUICHUS COOBITHI, B TOM YHCIIE ¢ IPUMEHEHHEM (OpMYyT KOMOWHATOPUKH U
OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEH;, WCCICNOBAHUS CIYYalHBIX BEJIMYMH IO HX
pacripeiesieHuIO.

° o C(OPMHPOBAHHOCTh TPEICTABICHUNA O F€OMETPUU KaK YacTH MHPOBON KYJIBTYPBI U O
MECTE T€OMETPHH B COBPEMEHHOW IUBHIIM3AIIUK, O CHOCO0AX ONMUCAaHHs HA MaTEMAaTHYECKOM
SI3BIKE SIBJICHUW PEATbHOTO MHPA;

° o C(OPMHPOBAHHOCTh TPEICTABICHUH O NEOMETPUYCCKHX IMOHITUAX KaK O BAXKHEHIITMX
MaTEeMaTHYECKUX MOJICIISX, TO3BOJISIONIMX OIMKCHIBATh U M3Y4aTh Pa3HbIC MPOIIECCHI U SBICHHUS,
MMOHMMAHHUE BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MATEMAaTHIECKIX TCOPHUH;

° o BJIQJICHHE TEOMETPUUYCCKUM SI3bIKOM; Pa3BUTHE YMCHHS MCIIOJIb30BaTh €r0 JIJIsl OTIUCAHHUS
NPEIMETOB  OKPYXKAIOIIEro  MHpa;  Pa3BUTHE  NPOCTPAHCTBEHHBIX  IPEICTABICHHIA,
M300pa3UTEIbHBIX YMEHUN, HABBIKOB T€OMETPHYSCKHUX TIOCTPOCHUH;

o BJIAAICHUC MCTOHAaMH NOKa3aTCIIbCTB U AJITOPUTMOB PCHICHUS; YMCHUC HUX HPHUMCHATH,
IMPOBOAUTDH AOKA3AaTCJIBHBIC PACCYKACHUA B XOAC PCHICHUSA 3aa4;
e BJIAACHUC OCHOBHBIMU ITIOHATHUAMU O INNIOCKHUX M MPOCTPAHCTBCHHBIX I'COMETPUUYCCKUX

¢urypax, uX OCHOBHBIX CBOMCTBax; c(pOPMHUPOBAHHOCTh YMEHHs PACIO3HABATh HA YepTexkax,
MOJIENISIX U B peajJbHOM MHpE TeOMETpUYecKHe (UIypbl; IPUMEHEHHUE H3YYEHHBIX CBOMNCTB
reoMeTpuyeckux ¢Guryp u Qopmyna Ais pelIeHHs TeOMETPUYECKMX 3aJad M 337ad ¢
IIPAKTUYECKUM COACPKAHUEM;

o ° BJIaACHUC HAaBbBIKAMU HCIIOJIB30BaAHUS I'OTOBBIX KOMHI)IOTepHBIX nporpaMM HpI/I pGHIeHI/II/I
3a7ad.
10 xaacc

DJIEMEHTEI TCOPHUH MHOXKCECTB U MaTEeMaTHIEeCKON JTOTHKH

6bINYCKHUK HAY4Yumuvcs.

OnepupoBarh MOHATUAMH: KOHEYHOE MHO>KECTBO, 0ECKOHEUHOE MHOYKECTBO, YHCIOBBIE MHOKECTBA
Ha KOOPAMHATHOM MPSAMOIA, 2JIEMEHT MHOKECTBA, IOJMHOXKECTBO, IepecedeHre U 00beAMHEHNE
MHOXECTB, OTPE30K, HHTEPBAIL;

HaXOJUTh NepeceueHue U 00beTUHEHHE IBYX, HECKOJIBKUX MHOKECTB, MPEACTaBIEHHBIX
rpaduyecKy Ha YUCIOBOM MPSAMOIl, Ha KOOPAMHATHOM MIIOCKOCTH;

CTPOUTBH HA YUCIIOBOU IIPSAMOM MOJIMHOXKECTBO YHCIOBOTO MHOXKECTBA, 3aJaHHOE IIPOCTEHIITUMU
YCIIOBUSIMU;

OTIepUPOBATh MOHATUSMU: YTBEPXKACHUE (BbICKa3bIBaHHE), OTPUIIAHHE

YTBEPK/ICHUS], ICTUHHBIE U JIOKHBIE YTBEPKACHUS, CIIEICTBUE, YACTHBIN

cityyail o01ero yTBepKJIeH!s, KOHTPIPUMED;

pacrno3HaBaTh JIOKHbIE YTBEPKIACHHUSI, OIIUOKU B PACCYKIECHUSAX, B TOM

YHUCJIE C UCIIOIB30BAHNEM KOHTPIIPUMEPOB;

HAY4YHUTCSl HAXOJUTh MPOMEXKYTOK C BBIKOJIOTOM TOUYKOM, rpaduueckoe npeicTaBieHue MHOKECTB Ha
KOOPJMHATHOM MIIOCKOCTH;

[IPOBEPSTH IPUHAIIEKHOCTD DJIEMEHTAa MHOXKECTBY, 3aJAHHOMY OIIUCAaHUEM;

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYrUX NPeIMETOB:

8bINYCKHUK  HAYYUMbCA:



HCIIOJIB30BaTh YHMCJIOBBIC MHOXXCCTBA Ha KOOpI[HHaTHOfI HpHMOfI n Ha KOOpI[HHaTHOfl IIJIOCKOCTH JJIsA
OMMUCAaHUS PCAJIBbHBIX ITPOLCCCOB U SIBJICHI/II\/'I;

IMPOBOAUTE JIOTMYCCKHUE, AOKA3aTCIIBHBIC PACCYXICHHA B CHUTYyaAUAX HOBCG,Z[HCBHOﬁ KHU3HHU, IIPU
PEIICHUHU 3aJa4 U3 APYTUX IIPEAMETOB.

Ywcaa ¥ BEIpOKSHUS
Buinycknux nayuumecs:
OnepupoBaTh MOHATHIMH: HaTypalbHOE U 1IEJI0€ YUCIIO, ACIIMMOCTh YUCEN, OOBIKHOBEHHAS APOOb,
JecsATUYHAsT JpoOb, pallMOHAIBHOE YHCIIO, HPPAIMOHAIBHOE YHCIO0, TPHOIMKEHHOE 3HAYEHUE
YHCIIa, YaCTh, I0JI, OTHOIICHHE, TIPOIEHT, MACIITa0;
OTICPUPOBATh TOHATUSAMHM: JIOTApU(PM YKCIIa, TPUTOHOMETPHYECKAs OKPYKHOCTh, PaJUaHHAS M
rpajgycHasi Mepa yrijla, CUHYC, KOCUHYC, TAHI€HC M KOTAaHI€HC YIJOB, UMEIIIHNX ITPOU3BOJILHYIO
BEJIMYUHY, YUCJIA € U TT;
BBITIONHATH apU(METUIECKHIE ACHCTBHSI C MEIBIMA U PAIIMOHATBLHBIMU YHUCIAMH, COYETas] YCTHBIE U
MMMCEMEHHBIC TPUEMBI, IPUMEHSS TIPU HEOOXOJUMOCTH BBIUUCITUTEIBHBIC YCTPOUCTBA;
CpPaBHMBAaTh pAallMOHAIBHBIE YHCIA MEXAY COOOW; CpaBHHBATh C pAalMOHAIBHBIMH YHCIAMH
3HAYEHUS LENbIX CTENeHel unces, KOpHEH HaTypallbHOHM CTENeHU W3 Yucel, JorapudmoB yucen B
MPOCTHIX CIIy4asiX;
BBITIOJIHATh HECJIOXKHBIE TPEOOPa30BaHUs YHCIOBBIX BBIPAKCHHM, COICP)KAIIUX CTCIICHH YHCEIl,
KOPHH U3 YHCell, TIorapu(Mbl YHCEN; HAXOAUTh 3HAYCHUs] KOPHS HATypalbHOW CTETEHU, CTETICHU C
paIMoHaIbHBIM TIOKa3aTelieM, Jorapudma, HUCHOIB3YyS IMPU HEOOXOJAMMOCTH BBIYHCIUTCIILHEIC
YCTPOMCTBA;
® TI0JIb30BAThCS OIICHKON M MPUKUIKON IIPH MPAKTHUECKUX pacyeTax;
e U300pakaTb TOYKAMH Ha KOOPJAMHATHOW NPSIMOW Ielble U PAlMOHAJIbHBIE YHCIA; IENble
CTETEeHH YHUCell, KOPHU HATYPaJIbHOM CTENEeHU U3 YKce, Jorapu@Mbl YHCel B MPOCTHIX CIyYasx;
® BBHINOJHATH HECJIOXHBIE TIPeoOpa3oBaHUs IEJIBIX W JPOOHO-PAIIMOHAIBHBIX OYKBEHHBIX
BBIPAKECHMI;
® BBIpAXKATh B MPOCTEHIINX CAy4yasix U3 PAaBEHCTBA OJHY IEPEMEHHYIO Uepe3 IPYyTrue;
® BBIYHCIATH B MPOCTHIX CIIydasx 3HAYEHUS YHCIOBBIX U OYKBEHHBIX BBIPAKECHHM, OCYIIECTBIISAS
HEOOXO0IUMBIE TIOJICTAHOBKH U MPE0OpPa30BaHMUS;
8bINYCKHUK HAYYUMCAL
® MPOBOJUTH MO U3BECTHHIM (popMyrnaMm M TMpaBWJIaM MpeoOpa3oBaHUs OYKBEHHBIX BBIPAKEHUH,
BKITIOUAIOIIUX CTENEHH, KOPHH, JTorapu(Mbl M TPUTOHOMETPUYECKHE (DOPMYIIBI;
® HAXOJIUTh 3HAUYCHUSI UUCIOBBIX U OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISASI HEOOXOIUMbIS
MOJICTAHOBKH U TIPeo0pa3oBaHus;
e 1300pakaTh CXeMAaTUYECKH YTOJI, BETUYMHA KOTOPOTO BBIPAXKEHA B Tpajycax UM paJlaHax;
® OLECHMBATh 3HAKM CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCA KOHKPETHBIX YIJIOB; HCIOJIb30BATh
MIPU PEIIEHUH 3a/1a4 TaOJIMYHbIC 3HAYCHUSI TPUTOHOMETPUUYECKUX (DYHKIIHI YTJIOB;
®  BBINOJIHATH NIEPEBOJ] BEIUYNHBI yIIIa U3 PaJIMaHHON MephI B TPATyCHYIO U OOpaTHO.
B noBcenHeBHOI KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:
8bINYCKHUK HAYYUMBCAL:
®  BBINOJHATH ACUCTBUS C YUCIOBBIMU JIAHHBIMU MPU PEUIEHUU 3a7a4 MPAKTUUYECKOTO XapaKTepa
U 3a7ad M3 Pa3IUYHBIX 00NacTel 3HAHWM, WCHONB3YyS MPU HEOOXOIMMOCTH CIIPaBOYHBIC
MaTepHaibl ¥ BEIYUCIUTEIbHBIE YCTPOUCTBA;
® COOTHOCHTH pEajbHbIC BEIMYUHBI, XaPAKTEPUCTUKH OOBEKTOB OKPYXKAIOMIETO MHpa C HX
KOHKPETHBIMU YUCJIOBBIMU 3HAUCHUSIMU;
® JWCIOJIb30BaTh METOABl OKPYIJICHHUS ¥ TPUKUIKH TPU PEHICHWHW TMPAKTHUYECKUX 3ajad
IMOBCETHEBHOM KH3HU
BbINYCKHUK HAYYUMCA:
® OIICHWBAaTh, CPABHUBATDH U UCITOJIH30BATh MIPHU PEIICHUN MPAKTHIECKUX
3a7a4 YHUCJIOBbIC 3HAYEHUSI PEAIbHBIX BEJIMYMH, KOHKPETHBIE YU CIIOBBIC
XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIETO MHPA.
VYpaBHEeHUS 1 HEPABEHCTBA
Buinycknux nayuumecs:




Pemarp nuHeiiHbIe ypaBHEHUS M HEPABEHCTBA, KBAAPATHBIC YPABHEHUS;

pemiats JjorapuMUYECKUE U MOKa3aTeIbHbIC YPABHEHUS BUA

loga(bx + ¢) = d, a™*®=d (rze d MoxkHO MPEJCTaBUTh B BUJIC CTEIIC-

HU C OCHOBaHHMEM a) U HepaBeHCTBa BUAA log, x < d, ax <d (rme d

MOJKHO TIPEJICTABUTH B BHJIC CTETICHH C OCHOBAHUEM a);

MPUBOIUTH HECKOJILKO MTPUMEPOB KOPHEH TPUTOHOMETPUYECKOTO ypaBHEHHs BUa SiN X = @, COS X
=a, tg X = a, ctg X = a, rae a — TabNMMYHOE 3HAYCHHE COOTBETCTBYIOUICH TPUTOHOMETPUYECKON
GyHKIIY;

BbINYCKHUK  HAYYUMCSL.

peliaTh HECIOXKHBIE PAlMOHABHEIC, MMOKa3aTeIbHbIe, JTOrapu(MUUIECKUE, TPUTOHOMETPHUICCKHE
ypaBHCHHS, HEPABCHCTBA M WX CHCTEMBbI, IPOCTCHIINE HWpPpAIMOHAIBHBIC YpaBHEHUS U
HEPaBEHCTBA;

WCIIOJIb30BaTh METOJIbI PEIICHUS YPaBHEHUI: NMPUBEICHUE K BUIY «IIPOU3BEICHHE PABHO HYIIIO»
WIH «4aCTHOE PaBHO HYJIIO», 3aMEHA IIEPEMCHHBIX;

MCIIOJIb30BaTh METO]] MHTEPBAJIOB IS PEIICHUS HEPABCHCTB;

MCIOJIb30BaTh TpaUICCKU METO ISl PUOIMKEHHOTO PEIICHUS YPAaBHCHHUI U HEPABCHCTB;
M300pakaTh HA TPUTOHOMETPHUYECKON OKPYKHOCTH MHOXXECTBO PEIICHUN TPUTOHOMETPHUCCKHX
YPAaBHEHUN U HEPaBEHCTB.

B noBceHeBHOM KU3HM M NIPU U3Y4YE€HUH APYTUX NPeJIMETOB!

Buinycknux nayuumces:

COCTAaBJIATh M pelaTh YpPaBHEHMs, CHCTEMbl YpPAaBHEHMH M HEpPAaBEHCTBA IIPU DPELICHHUU
HECJIOKHBIX MPAKTUYECKUX 3aJ1a4 U 33]1a4 U3 IPYIUX Y4eOHbIX IPEAMETOB;

BbINYCKHUK HAYYUMCA

UCIIOJIB30BaTh YPAaBHEHMs W HEPABEHCTBA [JI IOCTPOCHMS M MCCIECIOBAHUS IIPOCTEHUIINX
MaTEMaTUYECKUX MOJENIEH PEAIbHBIX CUTYyalluil WM IPUKJIAJHBIX 3a/1a4;

YMETh MHTEPIPETUPOBATH MOJTYYEHHBIN MPU PEUICHUN YPABHEHUS, HEPABEHCTBA WJIM CUCTEMBI
pe3ynbTar, OIEHUBATh €ro MpaBOINoA00He B KOHTEKCTE 3aJaHHOM peaJlbHOM CHUTyalluu WId
IIPUKIIATHON 3a1a4H.

DyHKIMHU

Buinyckuux nayuumes:

OnepupoBaTh MOHIATUSIMU: 3aBUCHUMOCTb BEIMYMH, (PYHKIIHS, apryMEHT U 3Hau€HUE (QYHKIIHH,
o0nacTh ONpeeNieHuss M MHOXKECTBO 3HAuY€HUM (QYHKIMHM, TpaduK 3aBUCUMOCTH, Tpaduk
GbyHKUIMY, HYU QYHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, BO3pacTaHue U yObIBaHUE (QYHKIIUN
Ha YMCJIOBOM IPOMEXYTKE, HauOOJIbIllee W HauMEHbIIee 3HaueHus (PyHKIMU Ha YHCIOBOM
NPOMEXYTKe, epruoruecKas QyHKLUs, epHoa, Y€THas U Heu€THas QyHKIHUH;

ONepupoBaTh MOHATUSAMU: TpsiMass W oOpaTHas NPONOPLUOHAIBHOCTb, JIMHEHHasd,
KBaJlpaTU4Hasi, JJorapupMuieckas 1 nokazareiabHasi QyHKIIMH, TPUTOHOMETpUYECKUE PYHKIINH;
pacrio3HaBaTth rpaduku QyHKIUH OpsMOl M 0OpaTHOW NPONMOPIHMOHAIBLHOCTH, JMHEHHOM,
KBaJPaTUYHOM, JOrapupMHUUECKOH, TOKa3aTeIbHOM M TPUTOHOMETPHUYECKUX (YHKIMA U
COOTHOCHUTH UX € (hOpMyJIaMU, KOTOPBIMU OHHM 3a]1aHBlI;

HaXOJUTh 10 rpaduKy NpUOIKEHHO 3HAUCHUS (PYHKIIMH B 3aJaHHBIX TOUYKAX;

BbINYCKHUK HAYYUMCA

e pemlath ypaBHEHHS, NMPOCTEHIlINE CHUCTEMbl ypaBHEHUI, UCHOJb3Ys CBOMCTBA (YHKUUN U HUX
rpadukH.

B noBcenHeBHOM JKM3HM U NIPH U3YyYEeHUH APYTUX Y4eOHBIX MPEIMETOB:

Buinycknux nayuumces;

® ONpeAesATh 10 rpadukaM M UCHOIb30BATh JJIS PEIIeHUs PUKIATHBIX 32

Jla4 CBOWMCTBAa peajbHBIX MPOIECCOB M 3aBUCUMOCTEH (HAMOOJBIITNE M HAMMEHBIINE 3HAYCHUS,
MIPOMEKYTKH BO3pACTaHMsI U YOBIBAHUS, TPOMEKYTKH

3HAKOIIOCTOSIHCTBA, ACUMITOTHI, NMEPUOA U T. I.), UHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOU IIPAKTUYECKON CUTYALUH;

Hcropus U METOIBI MATEMATHKHU

Buinycknuux nayuumes;



OnwuchIBaTh OTJENBHBIC BBIIAIOIINECS PE3yIbTaThl, MOJYUYSHHBIEC B X0/1€ pa3-
BUTHS MAaTEMATHKU KaK HAYKHU;
3HaTh NpPUMEPhl MATEeMAaTHUYECKHUX OTKPBITUH M UX aBTOPOB B CBSI3U C OTEUECTBEHHOW U
BCEMUPHON MCTOpUEN; MPEACTABIATh BKJIa/ BBIJAIOUINXCS MAaTEMAaTUKOB B Pa3BUTHE MAaTeMaTHUKU
Y MHBIX Hay4HbIX 00J1acTel;
MMOHUMATh POJIb MAaTEMAaTUKH B pa3Butuu Poccuu;
MIPUMEHSTh U3BECTHBIE METOJIbI P PEIICHUU CTAHIAPTHBIX U HECTAHIAPTHBIX MaTeMaTHYECKHX
3a/la4; MCIOJb30BaTh OCHOBHBIE METOJbl J0Ka3aTeNbCTBA, IPOBOAUTH JOKA3aTEIbCTBO U
BBITIOJTHATH OMPOBEPIKEHHUE;
3aMeuyaTb M XapaKTepu3oBaTb  MaTEMaTHMYECKUE  3aKOHOMEPHOCTH B  OKpy’Karolen
JeWCTBUTENFHOCTH U HAa UX OCHOBE XapaKTEPH30BaTh KPAcoTy U
COBEpPIICHCTBO OKPYKAIOIIET0 MUPA, a TAaKXkKe MPOU3BEICHUI UCKYCCTBA;
MPUMEHATh MPOCTEUIINE MPOTPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPU PELICHUN MaTeMaTHYECKUX 3aj1ad.

Boinycknuk nayuumcesa:

T'eomempuas
— ONEepUPOBATh  MOHATUSIMU: TOYKA, MpsAMas, IUIOCKOCTb, MApaIEIbHOCTh U
NEPIEHAUKYISIPHOCTD MPSIMBIX U THIOCKOCTEH;
— pacrno3HaBaTh OCHOBHBIE BUbl MHOTOIPAHHUKOB (MIPU3Ma, MUPaAMHUAA, MPSIMOYTOIbHBIN
napajiesnienumnes;, Ky0), BIAIeTh CTaHIAPTHOM KIIACCU(PUKAIMEH MPOCTPAHCTBEHHBIX (UTYP
(mupaMubl, IPU3MBL, apaJIEICTIUIIE b );
— n300paxkaTh u3ydaemble (UTYpbl OT PYKH U C MPHUMEHEHHEM IPOCTHIX YEepPTEKHBIX
UHCTPYMEHTOB;
- OTHMCHIBATh B3aMMHOE PACIIOJI0KEHUE TPSMBIX M TUIOCKOCTEH B TPOCTPAHCTBE;
— npuMeHsaTh Teopemy Iludaropa mpu BBUHCICHMM 3JIEMEHTOB CTEPEOMETPHUECKUX
uryp;
- HaXOAWTh IUIOMIA/IA MMOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB, TE€OMETPUYECKUX Tell C
npuMeHeHueM Gpopmyit;
— BBIUHCIISTH PACCTOSIHUS U YTIIBI B IPOCTPAHCTBE;
— MPUMEHSTh TeOMeTprUYeckre (PaKkThI IS pelIeHus 3a7ad, MPEANoIaralonxX HECKOIbKO
II1aroB PeIIeHMs], €CIIH YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe;
— pemarh 3aJaud Ha HAXOXKICHHE TEOMETPUYECKHX BEIMYMH 110 00pasiam HiH
aIrOpUTMaM;
— (bopMyIHpOBaTH CBOWCTBA U IPU3HAKH (HUTYD;
— JI0Ka3bIBaTh T€OMETPUUECKUE YTBEPKICHUS.
B noBceiHEBHOI KU3HU U TTPHU U3YYSHHUH APYTUX MPEIMETOB!
— COOTHOCUTh aOCTpaKkTHbIE T'€OMETPHYECKHEe TOHATUA U (aKkThl C peaJbHBIMU
KU3HEHHBIMH O0bEKTaMHU U CUTYAIUSIMU;
— UCIOJIb30BaTh CBOWMCTBA MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX GUTYp IS PElIeHUsS
THUTIOBBIX 3aJa4 MPAKTHYECKOTO COJIEPIKAHMS,
— COOTHOCHTB TUIOIIA/IM TOBEPXHOCTEH Te 0OAMHAKOBON (POPMBI Pa3IMUHOTO Pa3Mepa;
— COOTHOCUTBH 00BEMBI COCYI0B OJIMHAKOBOI (POPMBI Pa3IMUHOTO pa3Mepa;
— OLleHUBaTh (POpPMY TMPaBWIBHOTO MHOTOTPAHHUKA IIOCJIE CHWJIOB, CpPE30B M T. I
(ompenensaTh KOJMYECTBO BEPIIMH, pEOEp U IpaHeH MOTy4YeHHBIX MHOTOTPaHHHUKOB);
— UCIOJb30BaTh CBOICTBa reOMETPUYECKUX (PUTYp A pelIeHHs 3ajad MPaKkTHUYECKOTro
XapakTepa u 3a7a4 U3 Apyrux o0JacTeil 3HaHUM.
Hcropus u MeTopl MaTeMaTHKU
—- OrnuceiBaTh OTACNBHBIC BBIAIONIMECS PE3YNbTaThl, IOJYyYCHHBIE B XOJ€ Pa3BUTHS
MaTEeMaTHKHU KaK HayKu;
— 3HATh MPUMEPHl MATEMATUIECKUX OTKPBITHA M WX aBTOPOB B CBSI3U C OTEUECTBEHHOHN M
BCEMHUPHOW MCTOPUEH; MPEACTABISATh BKJIA/ BBIJAIONINXCSI MATEMAaTUKOB B Pa3BUTHE MAaTEMaTHUKH
Y UHBIX HAYYHBIX 00J1acTei;
— MMOHUMATh POJIb MATEMATUKH B pa3Butuu Poccum;
-— TPUMEHSTh W3BECTHBIE METOAbl TMpPHU PEIIeHWH CTaHJApPTHBIX U  HECTaHAApTHBIX
MaTeMaTHYeCKUX 3a]la4; WCIOJIb30BaTh OCHOBHBIE METOJbI JOKA3aTeNbCTBA, IPOBOAUTH
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A0Ka3aTCJIbCTBO U BbIMIOJHATH OIIPOBCPIKCHUC,

— 3aMe4aTh M XapaKTepH30BaTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B OKPYKAOIICH
JICCTBUTEIILHOCTH U Ha UX OCHOBE XapaKTEPU30BATh KPACOTY U COBEPIUICHCTBO OKPYKAIOIIETO

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

-IIPUMEHATD IIPOCTEUIINE MPOIPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI

MIPU PEIICHUH MaTeMaTUYECKUX 3a/1ad.
11 kaacc

OJeMEHTEI TSOPUU MHOKECTB M MATEMATHYECKOM JIOTHKH

BbINYCKHUK HAYYUMbCL:

* ONEpPUPOBATH MOHATHUSAMHU: YTBEP)KICHHE (BHICKA3bIBAHUE), OTPUIIAHNE
YTBep)KI[QHI/ISI, UCTHUHHBIC U JIOKHBIC YTBep)KI[eHI/ISI, CJIICACTBHC, qaCTHLIfI
citydait oOIIero yTBepKIeHUsI, KOHTPIIPUMED;

* pacmo3HaBaTh JIOKHBIE YTBEP)KICHHs, OIIMOKM B pACCY)KICHHAX, B TOM 4YHUCIIE

HCIIOJIb30BAHHUEM KOHTPIIPUMEPOB,
B8bINYCKHUK HAYYUMCA.
o OIICPUPOBATDL ITOHATUEM OIPCACIICHNA, OCHOBHBIMU BUAAMU OHpeI[eJ'IeHI/Iﬁ
H TCOPECM;
B noBceaqHeBHOM KM3HHU U NMPpH U3YYCHUHU APYIUX NPEAMETOB:
6bINYCKHUK HAY4YUmMsbCs.

® JIOCTPOCHUA U UCCIICAOBAHUA HpOCTGfII.HPIX MAaTEMAaTU4YCCKUX MO,Z[GJICI;'I

DyHKIMU
Buinycknux nayuumcs:

MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHbIIINE 3HAYECHUS U T. I1.);
® CTPOUTH ACKU3 Ipaduka PyHKLINHU, YIOBIETBOPSIOIIECH IPUBEAEHHOMY HAOOPY

C

OIIpCACIIATD I10 rpachKy CBOMCTBA (bYHKI_II/II/I (Hy.]'II/I, IMPOMCEIKYTKH 3HAKOIIOCTOSAHCTBA, IPOMCIKYTKHU

yCJIOBHUH (ITPOMEKYTKH BO3pacTaHUsl M yObIBaHMS, 3HaU€HHE (YHKIHMH B 33JaHHON TOYKE, TOUKH

HKCTPEMYMOB, ACUMITOTHI, HYJIU (QYHKIIUY;
®  BJAJETh MOHITHEM: TPUTOHOMETPUUECKUE (PYHKITUH; CTPOUTH UX TpaduKu
U YMETh IPUMEHATh CBOMCTBA TPUTOHOMETPUYECKUX (QYHKIUI MPH pelIeHUH 3a/ay;
® BJAJETh MMOHITHEM: ACHMITOTA; YMETh €r0 MPUMEHSTH PU PEIICHUH
3ajay;
B noBcegHeBHOI :KM3HM M IPU U3YYEHHUH APYIUX Y4eOHBIX PEAMETOB:
Buinycknuk nayuumcs:
e ompeneniTh No rpapuKam MpocTeiIne XapakTepUCTHKHI EPUOANIECKUX
MIPOIIECCOB B OMOJIOTMH, SJKOHOMUKE, MY3bIKE, PaJIOCBSI3H U T. II. (aMIUIU-
TyJa, IEpPUOA U T. IL.).

DJIEeMEeHTHl MaTeMaTHYEeCKOr0 aHaan3a
Buinycknux nayuumes:

e OmnepupoBaTh NOHATUSAMU: TPOU3BOJHAS PYHKIIMU B TOUKE, KacaTelbHasl K
rpaduky GyHKIUHU, TPOU3BOAHAA (DYHKIIUU;

. OTIpeNieNIATh 3HaUeHUE MPOU3BOAHON (PYHKIIMM B TOUKE 110 U300paKEHUIO
KacaTeJIbHOH K TpaduKy, NpOoBEAEHHON B 3TON TOUKe

. BBIYHCIIATH IPOU3BOJIHYIO OJHOUYIEHA, MHOTOYJIEHA, KBAIPATHOTO KOPHS,
MIPOU3BOJHYIO CYMMBI (DYHKIINA;

. BBIYUCIIATH IPOU3BOIHBIE AIEMEHTAPHBIX (PYHKINHI 1 X KOMOMHALINH,
UCIIOJNIb3Ysl CIIPABOYHBIE MAaTEPUAIIBI;

o UCCIIEI0BaTh (PYHKIIMY HA MOHOTOHHOCTb, HAXOAUTh HauOOJbIINE U

HaMMEHBIINE 3HaUeHUs! PYHKIUI, CTPOUTH Ipa)IKu MHOTOUJICHOB U

MPOCTHIX PallMOHABHBIX (QYHKIIHH ¢ HCIIOJIb30BaHUEM afapaTa MaTeMaTHYeCKOro aHalu3a.

B noBceHeBHOM KU3HM M TIPH M3YYECHHHU APYTUX Y4eOHBIX NIPEeAMETOB:
Buinycknux nayuumcsi:

. NOJIB3YACh rpadkaMu, CpaBHUBATH CKOPOCTHU BO3pPACTaHUs (POCTa, MOBBILICHUS, YBEITUYCHUS U
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T. 1I.) WM CKOPOCTH YObIBaHMA (TIaJCHHs, CHIDKEHHS, YMEHBIICHUS U T. I.) BEJIUYHH B PEAIbHBIX
mporeccax;
® COOTHOCHTH Tpa)MKH peabHBIX MPOIECCOB M 3aBUCHMMOCTEH C MX ONUCAHHMSIMHU, BKIIOYAIOIIUMHU
XapaKTEPUCTUKU CKOPOCTU M3MEHEHUs (OBICTPBIN pOCT, IJIABHOE MIOHUKEHHE U T. I1.);
®  UCMOJb30BaTh Ipa(UKH peasbHbIX MPOLECCOB ISl PEIICHUS HECIOKHBIX
IPUKIIAJHBIX 33124, B TOM YUCJIE ONpenesis 1o rpaduKy CKOpoCTh Xoa
pouecca;
e pelaTh NPUKIIAJAHbIE 3a]jauu U3 ONOJIOTHH, (PU3UKU, XUMHUH, SKOHOMUKH
U JIpyrUX IPEeIMETOB, CBA3aHHBIE C HCCIEIOBAaHUEM XapaKTEPUCTHK PpEajbHBIX IPOLIECCOB,
HaXOXXJCHUEM HauOONbIINX W HAMMEHBUIMX 3HAYEHUH, CKOPOCTM W YCKOpPEeHus U T. TII.,
MHTEPIPETUPOBATH ITOIYYEHHBIE PE3YJIbTATHI.
CraTHcTHKa ¥ TEOPHs BEPOSTHOCTEH, JIOTHKA U KOMOMHATOPUKA
Buinyckuux nayuumes:
e OmnepupoBaTb OCHOBHBIMH OIHUCATEIBHBIMU XapAKTEPUCTUKAMU YU CIOBOTO
Ha0opa: cpeiHee apupMeTndeckoe, MeAaHa, Haubobllee 1 HauMEHbIlIee
3HAUEHUS;
® OIEpUPOBATh MOHATUAMH: YACTOTA U BEPOSITHOCTH COOBITHUS, CITy4alHbIN
BBIOOP, OMBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;
® BBIYUCIISITH BEPOSITHOCTU COOBITUN HA OCHOBE MOJICYETA YMCIIA UCXO/IOB;
® UMETh MPEACTABICHUE: O JUCKPETHBIX U HETPEPHIBHBIX CIy4alHBIX BEJIMYMHAX U paclpeiesieHusX, o
HE3aBUCHMOCTH CIy4YailHbIX BEJIMYHH; O
MaTEMaTUYECKOM OXKHJAHUU U JUCHEPCUU CIy4YalHBIX BEIMYMH; O HOPMAaJbHOM PpAaCIpPEICICHUHM U
IpUMepax HOPMaJbHO paclpeAeNEHHBIX CIydallHbIX BEIUUNH;
® [IOHMMATh CYTh 3aKOHA OOJIBLIMX YUCENl U BBIOOPOYHOT0 METO/]a U3MEPEHHUS BEPOSITHOCTEH;
® UMETh Mpe/ACTaBlIeHUEe 00 YCIOBHOHW BEpPOSITHOCTU M O IOJHOM BEPOATHOCTH, HNPUMEHSTh UX B
pEILLIEHNN 3a]a4;
® UMETh PEACTABIEHUE O BaXKHBIX YaCTHBIX BUAAX PaCIpeleIeHUN U
IIPUMEHATH UX B PEIICHUH 33/1a4;
®  NMETh IPEJICTABICHNE O KOPPEIALNN CIIy4YalHbIX BEJINYUH, O IMHEHHON DPErpeCcCUH.
B noBceaHeBHON KU3HM U NIPU U3YYE€HUH APYTUX NPeJIMETOB!
Buinycknux nayuumces:
® OIICHUBAaTh, CPABHUBATH U BBIYHCIISATH B IPOCTHIX CIy4YasiX BEPOSITHOCTH
COOBITHI B peasbHOM KU3HU;
® UHUTaTh, COMOCTABIIATH, CPABHUBATh, HHTEPIPETUPOBATEH B IPOCTBIX CIIydasx
peasnbHble JaHHbBIE, TPECTABICHHbIE B BUIE TAOIUII, JUarpaMm, rpaduKoB;
TekcToBble 3a/1a4n
Buinycknux nayuumces:
e Pemarh Hecl0XHbIE TEKCTOBBIE 33]Ja4l Pa3HBIX TUIIOB, peLIaTh 3a/1a41
pa3HbIX TUIOB, B TOM YHCJIE 33]]a4l TOBBILIICHHON TPYAHOCTH;
e BBHIOMpATh ONTUMAIBHBIN METO PeIICHHs 3a]1a4l, pacCMaTpUBas pas-
JIMYHBIE METO/IBI;
® AHAJIM3UPOBATH YCIOBHUE 3aJ]aud, CTPOUTH JJsl €€ pelIeHUs] MaTeMaTUYeCKyI0 MOJIeNb, IPOBOIUTh
JI0Ka3aTeNbHbIE PACCYKICHHUS;
®[IOHMMAaTh M HCIOJb30BATh JJS PpEHIeHUs 3a7auyd HH(OpMAIUIo, TMPEJICTaBICHHYIO B BHJE
TEKCTOBOM M CUMBOJIBHOM 3aIlUCH, CXEM, Ta0JIULL, AUarpaMM, rpaduKoB, PUCYHKOB;
® ICIICTBOBATH 110 AITOPUTMY, COAEPKAILIEMYCS B YCIOBUH 3a/1auH;
® 1ICII0JIB30BATh JIOTUYECKHUE PACCYXkIECHUS IIPU PEIICHNH 33Ja4H;
® paboTaTh ¢ N30BITOYHBIMHU YCIIOBHSIMU, BBIOMpAs U3 Bcel MHPOpMaLIUU
JaHHbIEe, HEOOXOIUMBIE JUTS PELLICHUS 3a]auu;
® OCYILECTBJIATH HECIOKHBIN 1epedop BOZMOXKHBIX pelIeHU, BbIOUpast U3
HUX ONTUMAJILHOE 10 KPUTEPUAM, CHOPMYINPOBAHHBIM B YCIOBUH;
® aHAIM3MPOBAThb U HUHTEPIPETHPOBATHh IOJYyYEHHBIE PEIICHUS B KOHTEKCTE YCIOBMS 3aJayd,
BBIOMPATH PEIICHNUs, HE IPOTUBOPEYAIie KOHTEKCTY;
e  pemarh 3aa4 Ha PacYET CTOUMOCTHU MOKYIIOK, YCIIYT, MOE3J0K U T. I1.;




e pemiaTh HECIOXHBIC 3aJa4d, CBS3aHHBIE C JIOJICBBIM YYacTHEM BO BIAJACHUH (DUPMOIA,
MPEANPUATHEM, HEABUKUMOCTBIO;

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

e pemarh TNPAKTUYECKUE 3aaud, TPEOYIOIIHE WCIIOJIBb30BAHUS OTPUIIATEIBHBIX YHUCEN: Ha
OTpe/IeTICHUE TEeMIIepaTyphl, TOJOKEHUS Ha BPEMEHHOW ocu (10 Hamed J3psl U MOCIe),
ITYOMHBI/BBICOTHI, Ha IBM)KCHHE ICHS)KHBIX CPEACTB (MPUX01/pacxo) U T. II.;

® JCIOJB30BaTh MOHSTHE MaciITaba Ui HaXOXKJIEHUS PACCTOSHUN W JUIMH Ha KapTax, IJIaHax
MECTHOCTH, TIaHaX MTOMEIIEHHH, BEIKPOHKAX, MPH paboTe Ha KOMIBIOTEPE .

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYIUX NPeIMeTOB:
Buinycknux nayuumcs:
e pelaTh NPaKTHYECKUE 3a1a4d ¥ 3a/1a41 U3 APYIHX IPEAMETOB.
e pelath 3aJauu, Tpedyromue nepedbopa BApUaHTOB, IPOBEPKH YCIOBUIA,
BbI0Opa ONTHUMAJIBHOIO PE3yJIbTaTa;
® aHAJIM3UPOBATh U UHTEPIPETUPOBATH PE3YJIbTATHI B KOHTEKCTE YCIOBUS 3a]]au, BEIOUpaTh
pellieHus, He MPOTUBOPEYAINEe KOHTEKCTY;
® [IEpPEBOAMTH IPU PELICHUH 3a/1a4l HHPOPMALIUIO U3 OJHON (OPMBI B IPYTyI0, UCHOIb3Ys IPU
HE00XOAUMOCTHU CXeMbl, TaOIUIbI, TpadUKH, AUArpaMMBbI.
Buvinycknuk nayuumcsa:
T'eomempusn
— pacrno3HaBaTh OCHOBHbBIE BU/bI TEJ BpallleHus (KOHYC, IMIUHAP, cepa U 11ap), BIaleTh
CTaHJApTHOM Ki1accupUKaled IpoCcTpaHCTBEHHBIX (GUTyp
— n300pakaTh U3ydaeMbie GUTYPHI OT PYKH U C TPUMEHEHHEM IPOCTHIX YePTEKHBIX
UHCTPYMEHTOB;
— Jienath (BBIHOCHBIE) MIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX (PUIyp: BUJ CBEPXY,
cOOKy, CHU3Y;
— U3BJIEKaTh, UHTEPIPETUPOBATH U MPE0OPa30BbIBATh HHGOPMALIHIO O POCTPAHCTBEHHBIX
reoMeTpHUecKUX (hUrypax, mpeJCTaBICHHYIO Ha YepTeKaX U pUCYHKaX;
— NpUMEHATH TeopeMy [ludaropa npu BIYUCIEHUHN JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;
HaXO/AUTh OOBEMBI U IJIOLIAIU IOBEPXHOCTEH TEJ BPALLEHUs, TEOMETPUUYECKHUX TeJl C IPUMEHEHUEM
hopmy;
— NPUMEHATh reoMeTprudeckre (akThl AJIs peIIeHus 3a/1a4, IPeANoIararoluX HEeCKOJIbKO 11aros
pelIeHus, €Clii yCI0BHUS MPUMEHEHUS 3alaHbl B IBHOHM QopMme;
— pelaTh 3aJjauu Ha HaXOXKJIeHHE TeOMETPUUYECKUX BEJIMYMH M0 00pa3iiaM WK alropuTMam;
— (popmynHMpoBaTH CBOWCTBA U IPU3HAKU QUTYD;
— JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS.
BBIIIYCKHUK HAay4UThCS:
- OIIMCBIBATH B3aMMHOE PACIIOJIOKEHHE MIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;
-CTPOUTDH CEYEHUSI MHOTOI'PaHHUKOB;
— - BBIUUCJISITh PACCTOSIHUSA U YIUIBI B IPOCTPAHCTBE;
— MPUMEHATh T€OMETPUUECKHE (PaKThI I PeIIeHUs 3a1a4, IPEANOIaralolliX HECKOJIBKO I11aroB
peLIeHHs], €CIT YCIOBUS IPUMEHEHUS 33/1aHbl B IBHOU (hopMme;
— pelIaTth 3aa4i Ha HaX0XK/IeHHEe T€OMETPUYECKUX BETMYMH M0 00pa3liaM WK aJrOpUTMaM;
— (hopMyIHPOBATh CBOWCTBA U MPHU3HAKH (PUTYD;
— JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

BBIyCKHUK HAYYHUTCS:

— COOTHOCHUTbH a0CTPaKTHBIE T€OMETPUUECKHE MOHATHUS U (PAKThI C peaTbHbIMU )KU3HEHHBIMU
00BEKTaMU M CUTYAIHSIMU;

— HCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYD JUIsl pEIICHUS TUITOBBIX
3a]1a4 MPaKTUYECKOTO COAEPIKAHMUS;

COOTHOCUTBH 00BEMBI COCY/I0B OIMHAKOBOM (hOPMBI Pa3IM4HOTO pa3Mepa;

BBIMTYCKHUK HAyYUTHCS:
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— HCIIOJIB30BaTh CBOMCTBA r€OMETPUYECKHX (DUTYp IJIS pElICHHs 3a/1a4 MPAKTUYECKOTO XapaKTepa
W 3a/1a4 U3 JpYyrux o0acTeil 3HaHUH.
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE
BrINTyCKHHUK HAy4UTCS:
— OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MKy BEKTOPAMH, CKAISIPHOE TTPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIaHAPHBIE BEKTOPHI;
— HaXOJUTh KOOPJIMHATHI BEPIIUH Ky0a U IPSMOYTOJIBHOTO MapajiIeNIeIUIIeIa, PACCTOSHUE MEXTY
ABYM: TOYKaMH,
BBIITYCKHUK HAYYUTHCS:
— HaXOJUTh CyMMY BEKTOPOB U MTPOU3BE/ICHNE BEKTOPA HA YHCIIO, YTOJl MEXy BEKTOPAMH,
CKJIIPHOE MPOU3BEACHHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPaM;
—3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JCKAPTOBOM CUCTEME KOOPAUHAT;
— pemaTh IPOCTEUIIINE 3314l BBEICHUEM BEKTOPHOTO Oasmca.
I/ICTOpI/IH 1 METOJIbI MAaTEMATHUKHU
BbInyCKHUK HAy4YHUTCS:
— OHI/ICI)IBaTI) OTICJIBHBIC BBITAOIITUCCSA pe?,y.]II)TaTI)I, HOJIy‘IeHHI)IC B X04€ pa?,BI/ITI/I?[ MaTCMaTUKHN
KaK HayKH;
— 3HaThb anMepm MAaTEMAaTHUYCCKUX OTKpI:ITI/If/'I n ux aBTOPOB B CBsA3U C OTquCTBGHHOﬁ nu
BCEMHPHOH UCTOPHUCH;
— IIOHUMAThb pOJII) MAaTCMaTUKH B pa3BI/ITI/II/I POCCI/II/I;
— MPUMEHSTH U3BECTHBIC METOJIBI IIPH PEIICHUN CTAaHAAPTHBIX M HECTAHIAPTHBIX
MATEMATHYCCKHUX 3aJa4; UCITIOJIb30BaTh OCHOBHBLIC METOAbI JOKAa3aTCIbCTBA, HpOBOIII/ITI)
JTI0OKa3aTeJIbCTBO U BBITIOJIHATH ONPOBEPIKCHHE;
—3aMeyaTh U XapaKTepu30BaTh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B OKPY KAIOIIICH
JEHCTBUTENHFHOCTH U HA UX OCHOBE XapaKTEPU30BaTh KPACOTY M COBEPILIEHCTBO OKPYKAIOLIETO
MHpa, a TAKXKE IPOU3BEICHUN UCKYCCTBA;

BBIMTYCKHUK HAyYUTHCS:
-HpeI[CTaBJ'ISITI) BKJIaJ BBIJAOIINXCSI MATEMATHUKOB B pa3BI/ITI/I€ MAaTEMAaTUKHU U NHBIX H&y‘IHI)IX
oOIacreii;

-HpI/IMCHXTB HpOCTCfIHIPIC HpOl’”paMMHlﬂe CpeILCTBa 158 BJIGKTPOHHO-KOMMyHI/IKaIII/IOHHI)IG
CUCTEMBI NPU PEIICHUN MaTeMaTHUYECKUX 3a/1a4.

2.1. Copep:xanue kypca (Aaredpa)

DJIEeMEHTBI TEOPHH MHOKECTB H MATEMAaTHYECKOM JIOTMKH

DeMEeHTHl TEOPUH MHOXKECTB U MaTEMAaTUYECKOM JIOTUKH

KoHeuHoe MHOXKECTBO, 2JIIEMEHT MHOXKECTBA, TOJAMHOXKECTBO, IIEPECEUCHHE

1 00BbEIMHEHNE MHOKECTB, UNCIIOBbIE MHOKECTBA Ha KOOPJMHATHOMN NPAMOii,

OTpPE30K, HHTEPBAJI, IPOMEXYTOK C BBIKOJIOTON TOUKOH, rpadudeckoe

MIPEACTABICHUE MHOKECTB HA KOOPAUHATHOM INTIOCKOCTH.

VYTBep:xkeHe (BbICKa3bIBaHKE), OTPUIIAHUE YTBEPKACHUS, UICTUHHBIE U

JIO’)KHBIE YTBEPKACHMUSI, CIIE/ICTBUE, YACTHBIN CiIydail 0011ero yreepKieHus,

KOHTPIIPUMED, JOKA3aTEIbCTBO.

Yuciia 1 BbIpaskeHUs

Kopenp n-ii crenenu u ero cpoiicra. IloHarne npeaena yncioBoil nocienoBarenbHOCTU. CTENeHs ¢
JEWCTBUTEIbHBIM TTOKA3aTEJIEM, CBOMCTBA CTENEHU. [[eCTBUA C KOpHSIMHU HATypallbHOW CTENEHU W3
qHCcell, TOXKIECTBEHHbIE TPeoOpa30BaHus BEIPaKEHHUH, BKIIOYAIONINX CTETIEHN U KOPHHU.

Jlorapudm uucna. JlecaTuunbie U HaTypaibHble Jorapudmsl. Yucino e. Jlorapupmuueckue ToxaecTna.
JleficTBUS ¢ TorapumMaMu 4ucelt; IpocTenIme

peoOpa30BaHus BHIPAKEHUH, BKITIOUAIONIUX JIOTapU(PMBI.

N300pakeHre Ha YUCIOBOW MPSMOM LIENBIX U PAllMOHAIBHBIX YHCEN, KOPHEW HATypalbHOW CTEICHU U3
qHCe, JIOTapu(pMOB YHCEIL.

11



Tpuronomerpuyeckass OKpYKHOCTb, paauaHHas mepa yria. CuUHYC, KOCHHYC, TAHI'€HC, KOTaHIE€HC
IPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO U CIEACTBHSI M3 HEro. 3HaueHUs

TpuroHoMeTpudeckux GyHkiun st yrios 0°, 30°, 45°, 60°, 90°, 180°, 270° (zz,g,np.pan)

®opMyITbl TPUBEICHHUS, CIIOKEHUS, (HOPMYJIIbI ABOWHOTO U MOJOBUHHOTO yTJa.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHust ¢ ogHoi mepemenHoi. IIpocreiimue uppanuonanbHeie ypaBHeHHs. JlorapudmMudeckue u
moKasaresbHbIe ypaBHeHHs Buaa log, (bX + ¢) =d,

a®™ *¢=d (rme d MOKHO MIPEJICTAaBUTh B BUJIC CTEIICHU C OCHOBAHHEM a U

palMOHAIBHBIM IIOKA3aTeNeM) U UX pelleHus. TpuroHomeTpuyeckrue ypaBHeHUs BUa sin X = a, Cos X =
a, tg X = a, e a — TabJUYHOE 3HAYEHUE COOTBETCTBYIOLICH TPUTOHOMETPUYECKOH (YHKIMHU, U HX
peLIeHus.

HepasenctBa ¢ ogHoli nepemenHoi Buaa log, x < d, ax < d (rae d MOXHO TIpeCTaBUTh B BUJIE CTCIICHU
C OCHOBaHHEM a).

DYyHKIUH

[Tonsatue ¢pynkuuu. Hynu GyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hanbomnbiee u
HanMeHblIee 3HaueHus: QyHkuuu. [lepuoanunocts Gpyakmun. YETHOCTh M HEYETHOCTD (DYHKIIHHA.
CreneHHas, noka3aTeiibHas U jjorapupmuueckre QyHKIMH; UX CBOMCTBA U

rpaduku. CioxxHble QYHKIIHMH.

Tpuronomerpuueckue GyHKIUHN Y = €OS X, Y = sin X, y = tg X. OyHKuus

y = ctg x. CBoiicTBa u rpauKu TPUrOHOMETPUUYECKUX QYHKLINNA. APKKOCHHYC,

apKCHUHYC, apKTaHTeHC YHWCIIa, apKKOTaHTeHC yucia. OOpaTHble TPUTOHOMETPHUYECKUE (YHKIHMHU, WX
CBOWCTBA U IpaduKu.

DJIeMeHThl MaTeMATHYeCKOr0 aHAINU3a

ITpousBonHas ¢pyHkuuu B Touke. KacarenbHas k rpaguky QyHkuuu. ['eomerpuueckuit u pusnueckuii
CMBICIT TTPOn3BOAHON. [IponsBoanHble dnmemenTapHbiX QyHKIuA. [Ipon3BogHAs CyMMBI, TIPOU3BEACHUS,
4acTHOro, IByX (yHkuui. [loHsTHe O HempepbIBHBIX (GYHKUUAX. TOUKHM SKCTpeMyMa (MakcuMyMa M
MUHUMYyMa). MccrenoBanue aneMeHTapHbIX (PYHKLIMN HA TOUKU SKCTPEMYyMa,

HaXO0XKJIeHHE HauOOJIBIIEro M HAMMEHbIIET0 3HAYeHUH (PYHKIIUHU C TOMOIIBIO

npou3BoHOM. [lepBooOpaszHas. [lepBooOpasnbie snmeMeHTapHbIX QyHKIMH. [1nomans KpuBOJIMHEHHON
tpanenun. Popmyna Hetotona—IJleitonuna. OnpenenéHHblii MHTErpai.

CraTucTHKA M TeOpHs BEPOSITHOCTEMH, JIOTHKA 1 KOMOMHATOPHKA

YacroTta U BEpOSITHOCTh COOBITUSA. JlOCTOBEpHBIE, HEBO3MOKHBIE U CIIy4ailHble COOBITUS. Briuncienue
BEPOSITHOCTEM B OIBITAX C PABHOBO3MOKHBIMU

AJIEMEHTapHBIMU HCXO0/4aMU. Perienre 3aau ¢ npuMeHeHneM KOMOUHATOPUKH.

BeposiTHOCTH CyMMBI IByX HECOBMECTHBIX COOBITHI. [IpOTMBONOIOXKHOE COOBITHE U €r0 BEPOSITHOCTb.
[IpaBu0 yMHOXKEHUS BEPOSITHOCTEM.

2.2. Conep:xanue kypca (I'eomerpusi)

Ilosmopenue. Pemienne 3amad Cc TOpPUMEHEHMEM CBOMCTB (UIyp Ha IUIOCKOCTH. 3agauyd Ha
JI0Ka3aTeNIbCTBO M MOCTPOEHHE KOHTpIpuMepoB. Mcnonb30BaHue B 3afadyax MPOCTEUIINX JIOTHYECKUX
npaBwi. PemeHue 3agad ¢ HMCNONB30BAaHHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOIIEHHUH B
MPSIMOYTOJIBHBIX TPEYrOJbHUKAX, (DaKTOB, CBSI3aHHBIX C YeTHIpEXyrosiibHUKamu. Pemenue 3amad c
UCIOJIb30BaHUEM (DAKTOB, CBA3aHHBIX C OKPYXHOCTSIMH. PereHue 3ajay Ha U3MEpEHUs Ha IJIOCKOCTH,
BBIUUCIICHUE JUIMH M IUomaneil. Pewenue 3a0au ¢ nomowpwio eekmopog u koopounam. Harnspnas
cTepeoMeTpusi: GUrypsl U UX U300paxeHus (KyO, MupaMuaa, Ipu3Ma).
l'eomerpus

Touka, npsiMas U INIOCKOCTh B POCTPAHCTBE, AaKCHOMBI CTEPEOMETPHUHM U CIIECTBUS U3 HUX.

B3aumHoe pacnosiokeHue MpsIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. [lapaminenbHOCTh NPSIMBIX U
IUIOCKOCTE B mpocTpaHcTBe. M300pakeHne MpOCTEHIINX MPOCTPAHCTBEHHBIX (UTYp Ha IMIOCKOCTH.
PaccrosHus Mexxay ¢purypaMu B poCTpaHCTBE. YIUIbI B IpocTpaHcTBe. [leprneHanKyIsipHOCTh MPSIMBIX
u miockocteid. Ilpoekuus ¢urypsl Ha MIOCKOCTh. [IpM3HAaKM NEPHNEHAMKYISAPHOCTH MPSIMBIX U
IJTIOCKOCTEH B IpocTpaHCcTBE. TeopeMa 0 TpEX NepreHIUKYIIsIpax.
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MHnuororpannuku. [Tapannenenunesn. CBoicTBa NPsIMOYTOJIBHOTO Tapajuleenuneaa

Teopema ITudaropa B mpoctpanctse. [Ipu3zma u nupamuaa. [IpaBuibHas mupaMuia U TpaBUIbHAS
npusMa. [IpsMas nupamuga. SIeMeHThl IPU3MbI U TUPAMMUIBI.

Tena Bpaenus: UUIMHIP, KOHYC, chepa u map. OCHOBHbBIE CBOMCTBA IPSIMOTO KPYTrOBOI'O IIMJIMH/PA,
IPSIMOTO KPYroBoro kKonyca. M3o6pakenue ten BpaiieHus Ha miockocTu. Ilpeacrasienue 06
yCeu€HHOM KOHYCe, CEYeHHsI KOHYyca (IapajielIbHOe OCHOBAHMIO U IIPOXOJIAIIEE Yepe3 BEPUIMHY),
CeueHUs IWIMHJIpa (IapajuIeIbHO U NEPIIEHIUKYIISIPHO OCH), ceueHus mapa. Pa3BépTka munHapa u
KOHYyca.

[Tpocreiinme KOMOMHAIIMM MHOTOTPaHHUKOB U TEJ BPAIlEHUS] MEXITY COOO0M.

Bbluuciienue 531€MEHTOB NPOCTPAHCTBEHHbIX (uryp (péOpa, numaroHanu, yriel). Ilnomans
IIOBEPXHOCTU IIPABUIIBHOW NUPaMUIbI U NPSMOM NpU3Mbl. [1101a1s NOBEPXHOCTH IIPAMOIO KPYroBOro
LWINHAPA, IPSIMOr0 KpyroBoro konyca u mapa. [lonsrue o6 o0béme. O0BEM IUpaMuUAbl U KOHYCA,
npu3Mbl U IHHApa. O0BEM 11apa.

Ilooobnvie mena ¢ npocmparncmee. COOTHOIIEHUS MEX]y IUIOIIAASIMU MOBEPXHOCTEH U 00BbEMaMu
MOJIOOHBIX TE.

JIBM>KEHHS B IPOCTPAHCTBE: NapaJlIeNIbHBIN IEPEHOC, LICHTPaIbHasi CAMMETPHS, CAMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH, TOBOPOT. CBoiicTBa ABMkeHU. [IpMeHeHne qBUKEHNI ITPU pellieHnn
3az1ad.

BeKTOpbI U KOOPAMHATEI B IPOCTPAHCTBE

CymMa BEKTOpOB, YMHOKEHUE BEKTOPA Ha YUCIIO, YIOJl MEKYy BekTopamu. KosnHeapHsle n
KOMIUIaHapHbIe BEeKTOpbl. CKalsipHOE IPOU3BEIeHUE BEKTOPOB. TeopeMa o pa3ioKeHUU BEKTOpa o
TpEM HEKOMILIaHAPHBIM BekTopaM. CKaJspHOE NPOU3BEIECHUE BEKTOPOB B KoopanHarax. [Ipumenenne
BEKTOPOB IPH PEIICHUH 33J1a4 Ha HaX0XKJICHHE PACCTOSHUH, [UIMH, IJIOMIAAeH 1 00BEMOB.

VYpaBHEHHE IIIOCKOCTU B IPOCTPAHCTBE. YpaBHEHHE chepbl B IpocTpaHcTBe. Dopmyra ams
BBIYMCIICHHS PACCTOSHUS MEKy TOYKAMH B IIPOCTPAHCTBE.

Conepxanue o0ydyenusi (Ajredpa)
10 kaacc (102 4, 3 4 B HexeI0)
1. Crenensb ¢ AelicTBUTEIbHBIM NOKa3aTesieM (134)

JeiictButenpHple uncia. beckoHeuHo yObIBaromias reomerpudeckas mporpeccus. ApupmeTrHuecKkuii
KOpPEHb HaTypalbHON creneHu. CTeneHb ¢ paluuoOHAIBHBIM M JEHCTBUTEIBHBIM IIOKA3aTEIIIMH.
OcnosHas yenb- 0000IUTh U CUCTEMAaTHU3UPOBATh 3HAHUSA O JEHCTBUTENBHBIX YUCIIAX; C(POPMUPOBATH
IIOHATHE CTENEHW C JCUCTBUTEIBHBIM IIOKa3aTeleM; II0Ka3aTb I[PUMEHEHUE ONpPENEIICHUs
apu(pMeTHYEeCKOro KOpHs U CTENEeHH, UX CBOMCTBA MpHU BHINOJIHEHUH BBIYMCIEHUN U IPeoOpa3oBaHUU
BBIPAKEHUI; 03HAKOMUTH C TIOHATUEM TpeJielia MOCIe0BaTENbHOCTH.

2. Crenennas ¢pynkuus (164)
Crenennas ¢pyHkuus, e€ cBoCTBa U rpaduk. Bzaumuo oOpaTHble QyHKIUH.

Cnoxnass ¢yHkius. [IpoOHo-nuHeiHas ¢yHKuMa. PaBHOCHIIbHBIE YpaBHEHHS U HEPaBEHCTBA.
HppaumonaibHbIe ypaBHEHMUS.

OcnosHnas yenp — 0000IIMTh U CUCTEMAaTU3UPOBATh M3BECTHBIE M3 Kypca OCHOBHOM IIKOJIBI CBOMCTBa
(GyHKIUI; U3y4UTh CBOMCTBA CTENIEHHBIX (QYHKIMA M HAYYUTh MPUMEHSATh UX MPHU PEIIEHUN ypaBHEHUI
U HEpPaBEHCTB; JaTb IIOHATHE pPABHOCUIBLHOCTH YpPAaBHEHHUH, HEPABEHCTB, CHUCTEM YpPaBHEHUU U
HEPaBEHCTB.

3. Ioka3zarenbHast pynkuus (114)

[TokazarenbHas ¢yHkuusa, e€ cBoiicTBa W rpaduk. I[lokazatenbHble ypaBHeHHs. [lokasarenbHble
HepaBeHCTBa. CHCTEMBI T0OKA3aTEIbHbBIX YPAaBHEHUI Y HEPABEHCTB.

OcHoénas yenb- 03HAKOMHUTH CO CBOMCTBAMH IOKa3aTeIbHOM (DYHKIIMU; BBECTH CIIOCOOBI pelIeHUs
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB, CUCTEMBI MOKa3aTeNbHbIX YPaBHEHUH.

4. Jlorapugmuueckas pynkuus (174)
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Jlorapugmsl. CBoiicTBa norapupmoB. JlecaTUUHBIE U HaTypalibHbIE Jorapudmbel. Popmyra mepexosa.
Jlorapudpmuueckue  dynkmus, e€ cBoiictBa u  rpaduk. Jlorapubmuueckne  ypaBHEHHS.
Jlorapudmudeckue HepaBEHCTBA.

Ocnosnas yenv- chopMHPOBATH IOHATHE Joraprdma dncia; BEIpadoTaTh YMEHHE TPUMEHSTh CBOHCTBA
jJorapu(MoB IMpH pElIeHUH YPaBHEHUM; U3YUUTh CBOICTBa jorapudmuueckoi GyHKIUU U MOKa3aTh
MIPUMEHEHUE €€ CBOWCTBA MIPU PEIICHUH JOrapu(pMUIECKX YPaBHEHUN U HEPABEHCTB.

5. Tpuronomerpuyeckue GopmyJibl (244)

Panuannas mepa yrna. [IoBopoT Touku BOKpYr Hauyana koopauHat. OmnpesesieHne CUHyca, KOCUHyca U
TaHreHca yria. 3HakM CHHYyca, KOCHHyCca M TaHI'€HCA. 3aBUCUMOCTb MEXAYy CHHYCOM, KOCHHYCOM M
TAHI€HCOM OJIHOTO U TOro e yriia. TpuroHomerpuueckue ToxjaectBa. CHHYC, KOCUHYC U TaHTEHC
yriaoB o U —o. PopMyiibl ciaoxeHusi. CUHYC, KOCUHYC M TaHT€HC JIBOMHOro yria. CuHyc, KOCUHYC U
TaHTeHC MOJIOBUHHOTO yria. ®opmynsl npuBeneHus. Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh
KOCHUHYCOB.

Ocnoénas yenp -  O3HAKOMUTH C TOHSATHSIMU CHUHYCA, KOCHHYCA, TAHI€HCA W KOTAHI'€HCA 4YHCIIa;
BBIpa0OTaTh yMEHUS OPUMEHITh (OPMYNIBI TPUTOHOMETPUU JJS  BBIYUCICHUS 3HAYCHHM
TPUTOHOMETPHUYECKUX (YHKIMK U BBIIOJHEHUS MPeoOpa3soBaHUN TPUTOHOMETPUYECKUX BBIPAKCHHIA;
O3HAKOMHUTh C PEIICHUEM MMPOCTEHINNX TPUTOHOMETPUIECKUX YpaBHEHUH SiNX=a, cosx=a, npu a=1,-1.0.

6. Tpuronomerpuyeckue ypasuenus (184)

VYpaBHeHue COS X = a. YpaBHenue Sin X = a. YpaBHenue tg X = a. TpUroHoMeTpuyecKue ypaBHEHUS,
cojdlecss K anredpandeckuM. OJIHOpOAHBIE YypaBHEHHS. MeToAbl 3aMeHbl HEWU3BECTHOIO U
Pa3IoKEHUsI HA MHOKHUTENIU. MEeTOoT OLIEHKH JIEBOM U IIPABOU YaCTHU TPUTOHOMETPUUYECKUX YPABHEHUM.

Ocnosnas yeilb- OBHAKOMUTD C INOHATHAMU apKCHUHYCA, APKKOCHHYCA, apKTAaHI'CHCA YHCJIA, BBIpa6OTaTI>
YMCHHEC pCIIaTh TPUT'OHOMETPHUUICCKUC YPABHCHUA , UCIIOJIb3Ys PA3JIMYHBIC IPUEMbI PCHICHUS.

7. AToroBoe moBTopeHue (34)

[IpeoOpa3oBaHue  palMOHATBHBIX, CTENEHHBIX, HUPPALMOHAIBHBIX, JOrapu(pMHUUECKUX,
TPUTOHOMETPUYECKUX BBIPAKEHUN.

11 kaacc (102 4y, 3 4 B Hej1eJI10)
1.Tpuronomerpuyeckue pynxkuun (184)

OOnacTh ompeneiaeHuss M MHOXKECTBO 3HAUEHWH TpUTrOHOMETpUuYeckuX (yHkumid. YETHOCTS,
HEYETHOCTh, MEPUOJUYHOCTh TPUTOHOMETpHuecKuX ¢yHkuui. CBoiicTBO (yHKIMM Y = COS X U €€
rpaduk. CBoiicTBO QyHKIMH Y = Sin X u e€ rpaduk. CBoiicTBO U rpadukn GyHKIUI Y = tg X u y=Ctgx.
OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIHH.

OcHoénas yenb- 03HAKOMHUTH CO CBOMCTBAMH TPUTOHOMETPUYECKUX (YHKIMH, BbIpaOOTaTh yMEHHE
MPUMEHSTh 3TH CBOMCTBA MpPH PELICHUH YpPAaBHEHUH M HEPaBEHCTB; 0OOOUIUTH U CHCTEMaTHU3UPOBATH
3HaHUS 00 UCCIIeOBaHUM (PYHKIUI 371€MEHTapHBIMU METO/IaMH; BBIPA0OTaTh YMEHHUE CTPOUTH TpaUKH
TPUTOHOMETPHUYECKUX (DYHKIUHN, UCTIONB3Ys pa3IMyHbIe PUEMBI ITOCTPOCHUS TPaPHUKOB.

2. lIpousBoaHasi u eé reomeTpuuecknii cMpica (194)

[Ipenen mnocnenoBarenbHOcTH. HempepbsiBHOCT (yHKIMKM. Omnpenenenue mnpous3BogHoi. I[lpaBuia
mudepenupoBanus. [IpousBonnas creneHHod ¢yHkuuu. [Ipon3BoaHas 3leMEHTapHBIX (PYHKIMMA.
['eomeTpruecknii CMbICT IPOU3BOIHOM.

OcHognast yenib- O3HAKOMHUTH C TIOHATHEM TMIpeJeNia TOCIEeNOBAaTENbHOCTH, Tperaena (QyHKIUH,
MPOU3BOJHOM;  BbhIpabOTaTh  yMEHHWE  HAXOAUTh  MPOM3BOAHBIE C  THOMOHIbIO  (opMyl
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mudQepeHIIMPOBaHUS; HAXOAUTh YpaBHEHHE KacaTebHOW K rpaduKy (QYHKINH, PElIaTh MPaKTHYECKUE
3a]]auu Ha IPUMEHEHHE TIOHSATHS TPOU3BOIHOM.

3. [IpumeHeHne MPOU3BOAHOI K UccaeqoBaHN0 pyHkuui (134)

Bospacranue u yobiBanue QyHKUuU. DKcTpeMyMbl ¢yHkuuu. Hanbomnplnee 1 HauMeHblIee 3HAUYCHHS
¢byukuu. I[IponsBoaHas BTOpOro mopsiika, BBITYKIOCTh U TOUKH neperuda. [loctpoenue rpadukon

hyHKIHHA.

OcnosHas yenp- TOKa3aThb BO3MOXKHOCTH TIPOM3BOJAHON B HCCIIEJOBAHUU CBOWCTB (DYHKIHMHA H
MOCTPOCHUH UX TPaPHKOB.

4. IlepBooOpa3Hasi U uHTerpaj (134)

[lepBooOpasnas. I[lpaBuna HaxoxaeHus mepBooOpasHbIX. I[lnomanas KpUBOJMHEWHOW Tpamenuu.
WuTterpan u ero Berancienue. [IpuMeneHne nHTErpaioB A peleHus GU3nIecKux 3a1ad.

OcnosHas yenp- 03HAKOMUTh C MOHATHEM HMHTErpajla U MHTErPUPOBAHUEM Kak omeparueid, oOpaTHou
Qg QepeHIPOBaHUI0; BHIPA0OTAaTh YMEHHE HAXOAWTh IUIOUIA/(b KPUBOJMHEHHON Tpameuuy, pemarhb
npocreimue Gu3nuecKre 3aJaur ¢ IOMOIIbIO UHTErpasa.

5. KomOunaropuka (114)

[IpaBuiio npoussenenus. Pazmemienus ¢ nosropeHusimu. IlepecranoBku. Pa3menienus 6e3 noBTOpEeHUI.
Coueranus 6e3 noBTopenuit u omaomM HeroToHa.

OcnosHnas yenvb- BbIpabAThIBATh KOMOMHATOPHOE MBILIUIEHUE; O3HAKOMHUTb C TEOpUEH COeIMHEHMIA;
obocHoBath (hopmyny OuHoma HproToHa.

6. D1eMeHTHI Teopuu BeposiTHocTell (94)

BepositHocTh coObITHS. ClOXKEHHE BEPOSITHOCTEM. BeposiTHOCTE TIpOM3BENEHUS HE3aBUCHUMBIX
COOBITHH.

Ocnosnas yeinb- O3HAKOMHUTH C TIOHATHEM BCPOATHOCTHU cnyqaﬁHoro HE3aBUCHUMOTI'O CO6I>ITI/I$I;
BBIpa6OTaTB YMCHHUE PpCHIATh 3aJa4v Ha TIIPUMCHCHUC TCEOPEMBI O BEPOATHOCTU CYMMBI JIBYX
HECOBMECTHBIX COOBITHI U Ha HaxXOXKXIACHUC BECPOATHOCTHU ITPOU3BCACHUS IBYX HE3aBUCUMBIX COOBITHIA.

7. UToroBoe nmoBTopenne Kypca ajaredpbl u Hayasx anamm3a (194)

OyHKIMA, OINpeeNIeHHe, CIOCOObl 3aJaHus, CBOMCTBA (YHKIMHA, CBEJCHHBIE B OOIIYI0 CXEMY

LU Ay
-, K ¥

uccaenosanus pyHKuuM (TMHehHas, = * "', KBaJIpaTHyHAas).

[TokazatenpHas ¢dyHKIUS, €€ CBOWCcTBA WM Tpaduk. Pemenne 3amad ¢ MCHOIb30BAaHUEM CBOMCTB
GbyHKIHN.

Jlorapudpmuueckas ¢ynkius Y=10g.X , e€ cBoiictBa u rpaduk. PeleHne 3agad ¢ HCIOIb30BaHHEM
CBOWCTB (DYHKLIMH.

Tpuronomerpuueckue ¢yHkimu (Y=COSX , y =SinX ,y=tgx , y=CtgX), ux cBoiicTBa W TrpaduKu.
Pemenue 3amau ¢ MCNONb30BaHHEM CBOMCTB (YHKIIHI.

ToxnecTBeHHbIE TPeOOpa3OBaHUs CTEMEHEH C palMOHANBHBIM TIOKa3aTelleM, HPPAlMOHAIBHBIX U
Jorapu(MUIECKUX BBIPAKECHUH.

ToxaecTBeHHbIE TPEOOPa30BaHM TPUTOHOMETPHUUECKHUX BBIPAKCHHIH.

Pemenne pammoHaNbHBIX U WUPPANMOHATBHBIX.

Pemenne mokazaTenbHBIX U JOTapU(PMUUYECKUX YpPaBHEHUH M UX CHUCTEM.

Pemrenne TpUrOHOMETPUYECKUX YPABHEHUM.

OcnosHnas yenb: 0OOOIIUTH M CUCTEMAaTU3UPOBATh CBEICHHS O BCeX BUAAX (YHKIMH, M3y4yaeMbIX B
Kypce MaTEeMaTHKE; O BCEX BUJIaX YPAaBHEHUU U BBIPAXKCHUAX, M3y4aeMbIX B Kypce MaTeMaTHKE.

Conep:xanue o0yuenusi (I'eomerpust)
10 kaacc (68 yacoB , 2 yaca B HeJleJI10).
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1. BBenenue. 34
[Ipenmer crepeoMeTpr. AKCHOMBI CTEPEOMETPHH.

OcHOBHas LEIb — MO3HAKOMUTH YYalllUXCsl C COJEP)KAaHUEM Kypca CTEPEOMETPUH, C OCHOBHBIMU
MOHATUAMM U aKCMOMaMHU, NIPUHATBIMU B JAaHHOM KypC€, BBIBECTHU IEPBBIC CIECICTBHS U3 aKCUOM, IaTh
MPEJCTaBICHUE O TEOMETPUYECKHX TENaX U MX MOBEPXHOCTAX, 00 M300pakeHUH MPOCTPAHCTBEHHBIX
¢buryp Ha yepTexe, 0 IPUKIATHOM 3HAUEHUH F€OMETPUU
2.I1apanienbHOCTh NPSAMBIX M II0cKOcTeld. 20 4
[TapannenbHOCTb NPAMBIX, IPAMOM U IJIOCKOCTH. B3auMHOE pacrnosio;keHue IByX NpsMBIX B
IIPOCTPAHCTBE. YTOJ MEXAY ABYMs NpsAMbIMU. [lapaimensHocTs mtockocrel. Tetpasap u
HapauIeIeIUIIe .

OcHoBHag 1enb — chopMUpOBATH MPEICTABICHHUS YIALIHXCS O BO3MOXKHBIX CIIy4asiX B3aUMHOTO
pAacIioyIoKEeHUs IBYX MPSAMBIX B IPOCTPAHCTBE (MPsAMBbIE EPECEKAOTCsl, IPSAMbIE apajlIeNIbHbL, IPSIMbIE
CKPEILMBAIOTCS ), IPSAMOM U INIOCKOCTHU (TIpAMast JIEKUT B IUIOCKOCTH, IIpsiMasi U MJIOCKOCTh
[IePECceKaroTCsl, IpsAMas M IMJIOCKOCTh MapajliesIbHbl), U3YyYUTh CBOMCTBA M IPU3HAKH NApaICIbHOCTH
IPSAMBIX U IJIOCKOCTEM.

3.J1leprieHANKYJISIPHOCTD NPSAMBIX U IJI0ocKocTeld. 20 4

[lepneHMKyYIAPHOCTD NPSMOM U INIOCKOCTH. [lepneHuKysap U HaKJIOHHBIE. YTOJI MEXY IPSIMOU U
ILJIOCKOCTBIO. [[ByrpanHbii yrod. llepneHIuKyIsipHOCTh IIIOCKOCTEMN.

OcHOBHas 1eNb — BBECTU NOHSITUS NEPIEHIUKYIIPHOCTH MPSAMBIX U IJIOCKOCTEH, U3yUUTh
IIPU3HAKU NEPIICHIUKYJIIPHOCTH IPSIMON U INIOCKOCTH, ABYX INIOCKOCTEHN, BBECTU OCHOBHBIE
METPUYECKHUE MTOHATHUSA: PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE MEXAY NTapaJuIeIbHBIMU
IUIOCKOCTSIMU, MEXKAY NTapaJUIEIbHBIMU MIPSIMOU U TUIOCKOCTBIO, PACCTOSTHUE MEXIY
CKPELIMBAIOIIUMUCS IPSIMBIMH, YTOJI MEXY IPSIMOU U INIOCKOCTBIO, YTOJI MEKY ABYMsI INIOCKOCTSMM,
U3Y4YUTh CBOMCTBA NPSMOYIOJIBHOIO MapaljiesICuIeaa.

4.MHororpanHuku. 16 u

ITonstue MHOrorpannuka. IIpusma. Ilupamuna. IIpaBunpHbIE MHOTOIPaHHUKH.

OcHOBHas LEIb — MNO3HAKOMHUTH YYalllUXCSl C OCHOBHBIMM BH/IaMU MHOTOIPAaHHUKOB (TIpu3Ma,
NUpaMy/a, yceueHHas nupamuaa), ¢ Gopmynoi Oilepa A BBIIYKIBIX MHOTOTPAHHUKOB, C
MPaBUWJIBHBIMU MHOTOIPaHHUKAMHU U 3JIEMEHTAaMHU UX CUMMETPHHU.

S.IToBTOopenue kypca 10 kaacca. 94
[TapamtenpHOCTh NPSIMBIX U INIOCKOCTEN. [lepneHuKyIsIpHOCT MPSAMBIX U INIOCKOCTEH.
MHOrorpaHHMKH.

11 kaacc (68 yacoB: 2 yaca B He1eJII0).
1.I{namHAp, KOHYC, map. 16 u
[Tonsstne mummugpa. ITnomane nosepxHocty nunuHzapa. [lonstue konyca. Ilnomane moBepxHOCTH

KoHyca. YceuyeHHBI KoHyc. Cdepa u mmiap. B3aumHoe pacrnonoxxenue cdepsl U TIIOCKOCTH.
Kacarenbnas minockocts k chepe. [Tnomans chepsr.
OcHOBHa=A oejib — AaTb YyY4JallluMCd CHCTCMATHUYCCKUC CBCIACHUA 00 OCHOBHBIX Tejlax WU

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

2. O6bembl Te. 18 u

O6wvem mpsiMOyrosibHOTrO mnapamienenunena. Oobembl npsMoi mpu3Mbl U HuIuHApa. OOBEMbI
HAKJIOHHOH MPU3MBI, MUpaMUAbI U KoHyca. O0beM mapa U TIomaas chepsl.

OcHOBHas 1elb — BBECTH MNOHATHE O0ObEMa Tela W BBIBECTH (POPMYJIBI ISl BBIYUCICHUS
00BbEMOB OCHOBHBIX MHOTOTPAHHUKOB M KPYTJIBIX TeJl, U3YYEHHBIX B Kypce CTEpEOMETPUH.
3. BekTOphl B IpocTpancTBe. 7 4
ITonstue BexkTopa B npoctpaHcTBe. ClI0)KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YUCIIO.
KomrmutanapHbie BEKTOPBI
OCcHOBHas 1eNb- 3aKPENUTh U3BECTHBIE U3 Kypca IUIAHUMETPUH CBEIEHUS O BEKTOpaXxX U AEUCTBUAX
HaJ HUMHU, BBECTU MOHATHE KOMIUIAHAPHBIX BEKTOPOB B MMPOCTPAHCTBE U PACCMOTPETH BOIIPOC O
Pa3ioKeHUU BEKTOpa MO TPEM JAHHBIM HEKOMIUIAHAPHBIM BEKTOpaM.

4. Metona KOOPAUHAT B NMPOCTPAHCTBE. JABuxenus.14q

Koopaunartsl Touku 1 KoopaAuHaThl BekTopa. CkansipHoe

MPOU3BE/ICHUE BEKTOPOB. JIBIXKEHMUS.
OcHoBHass 1wenb — chOPMUPOBATH YMEHUE Y4YalIUXCSd TMPUMEHSATH BEKTOPHO-
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KOOpZ[HHaTHBIﬁ MCTO/] K PCIICHHUIO 3a/la4 Ha BBIYUCIICHUC YTIJIOB MCXKAY MMPAMBIMU U IJIIOCKOCTAMU
Y PACCTOSTHHUI MEXIy JBYMS TOYKAMH, OT TOYKH JI0 TUIOCKOCTH.
5. IToBTopenne 13 4
[unuanp, konyc, map. O0bseMsl Ten. MeTo KOOpAMHAT B IPOCTPAHCTBE
3amaun Ha pa3InYHbIe KOMOMHAIIUK KPYTJIBIX T€Jl © MHOTOTPaHHUKOB

OcHognas yenb- 0000UIUTH U CHCTEMAaTH3UPOBAThH CBEICHHS O TEJIaX BPAIICHUs, O HAXOXKICHUU HX
00bEMOB; MPUMEHEHUH METO/1a KOOPMHAT B IIPOCTPAHCTBE.

3. TemaTrnueckoe INIAHUPOBAHUE, B TOM YHUCJIC C YYE€TOM IPOrpaMmMbl BOCIIMTAHUSA C

YKazaHHuEeM KOoJIn4eCTBa 4aCo0B, 0OTBOAUMBIX HA OCBOCHUEC KaXK10H TeMbI

B cootBerctBuu ¢ yueOHbIM miaHoM MBOY COIL Ne7 um. @. M. IlIkonsHoro Kypranuackoro paiiona
anreOpsl U Havan ananuza B 10-11 kjmaccax Ha CTyNeHH CpeaHEero oOpa3oBaHUS
orBoautcsi 204 yueOnbIX yacoB, B ToM uncie B 10 kimacce 102 y4eOHBIX "aca U3 pacuera 3 yuyeOHBIX
yaca B Heziento, B 11 knmacce 102 yueOHbIx yaca U3 pacuéra 3 y4yeOHBIX yaca B HEJEINIO.

Ha H3Yy4YCHUC

10 xaacce
OcCHOBHBIE¢ BHJBI OcHOBHBIE
Pa3 | Koa JesITeJIbHOCTH HanpasBJIeHUs
aeJa | -BO Temur Ko.-Bo o0yyarmuxcst BOCIIUTATEJILHOM
yaco yacos (Ha ypoBHe JAeATeJIbHOCTH
B YHHBePCAJIbHbIX
y4eOHBIX J1eiiCTBHI)
13 Cremnens ¢ Haxonuts cymmy
JeHCTBUTEIbHLIM OECKOHEYHO YOBIBAIOMICH
nmoKa3saresjieM reOMEeTPHUECKOM
JlelicTBUTENbHBIC YKCIIa 1 nporpeccuu. [lepeBoauTh 1,35
BeckoHeuHo OECKOHEUHYIO 2.4
yObIBaroIas 5 MEePUONYECKYIO IpoOb B
- reoMeTprYIecKas OOBIKHOBEHHYIO.
= nporpeccust [TpuBOIUTE IPUMEPHI
§ Apudmernueckuit (maBaTh onpeeeHne) 5,6
g KOpPEHb HATypaIbHOM 4 apudmeTnyecKux KopHei
2 CTeTeHN HaTypaJbHOI CTEIEHH.
= Crenens ¢ IlosicauTs Ha mpuMepax 3,7
s paruoHaIBLHBIM 1 IOHSTHE CTEIICHH C
= JIeNCTBUTEIbHBIM 4 JF00BIM JICHCTBUTEIIBHBIM
a oKa3aTeIsIMu MoKazaTeyieMm.
Ypok 060011eHus u HPVHMeﬂffTB MpaBuia 2,47
cHUCTeMaTHu3aluu 1 ACUCTBUM C paJdKaJlaMH,
SHAHUI BBIPAKEHUSMH CO
CTEIICHSIMU C 5
paIrMoOHATEHBIM
rokasaresuem (JTF0bIM
JNIEUCTBUTEILHBIM
KoHnTpobpHas padora 1 HIOKa3aTesieM) IIpu
Nel BBIYHCIICHUSX U
peoOpa3oBaHUSIX
BbIpakeHH. Jloka3bIBaTh
TOXKJIECTBA, COJICPIKAIINE
KOPEHb HATYPAJIbHOM
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10 xkaacc

OcHoOBHBIC BHIbI OcHoBHBIE
Pa3z | Koa NeATEJLHOCTH HanpaBJIeHUs
aea | -BO Temb Kou-Bo o0y4yaromuxcs BOCIIMTATEIbHOI
yaco 4acoB (Ha ypoBHe e TeJIbHOCTH
B YHHBeEPCAJIbHBIX
Y4eOHBbIX 1eliCTBHH)
CTETICHU U CTETICHH C
JTH00BIM AEMCTBUTEIHHBIM
MoKa3aTeseM, MPUMEHSS
pa3IUYHbIE CIIOCOOBI.
16 CrenenHnast pyHKIHSA o rpadukam cTeneHHbIX
Crenennas GyHKIINS, GbyHKIUH (B 3aBUCUMOCTH
e€ cBoiicTBa U rpaduk 3 OT I10KA3aTeJsl CTEIIEHN)
= OTHCHIBATh X CBOICTBA
=1 B3aumuo oOpatHbIe (MOHOTOHHOCTb, 3,6
£ GyHKIHH. 2 OTPaHUYCHHOCTb,
é* Crnoxxnast QyHKIHS 4ETHOCTh, HEYETHOCTD)
JpoOHo-nHelHas CTpouTh CXeMaTHYECKU 2,4
byHKIMs 1 rpaduk CTETEHHON
(yHKIIUU B 3aBUCHMOCTH
PaBHOCHIbHEIE OT IPHUHAJICIKHOCTH 2,6
ypaBHEHUS U 3 [OKa3aTesIsl CTENeHH (B
= HEPABEHCTBA AHAJIMTHYCCKOU 3aIlliCHu
= g paccMaTpuBaeMoi
5 5 HppanuronanbHbie (ynxuum) k onHOMY M3 1,7
z 2 ypaBHEHHUSI 4 paccMaTpuBaeMBbIX
S = YHUCIIOBBIX MHOXKECTB (TIpU
» = WppanuoHanpHble 1OKa3aTCIAX, 3,4
HEPaBEHCTBA - HPpUHAUIEIKAINX
MHOXECTBY LIEJIbIX YHCE,
Ypok 06001eHns 1 Tipu THO0BIX 2,57
CHCTEMATH3AIIH JEHCTBUTENBHBIX
SHAHMI 2 NIOKAa3aTelsX ) U
HepeuncIsITh e€ CBOICTRA.
Ornpenensrp, SBISIETCS JIA 5
(byHK1IMS 00paTUMON.
Crtpouts rpaduk CI0KHOM
¢dbyHKIIUYU, TPOOHO-
panoHaIbHON QYHKIIUU
JIIeMEHTapHBIMU
Metonamu. [IpuBoauTh
MIPUMEPHI CTENEHHBIX
GbyHKIUH (3a1aHHBIX C
KonTponbnas pabota 1 TTOMOIIBIO hOPMYITBI HITH

Ne2

rpaduka), o0Jagaronux
3a/IaHHBIMU CBOWCTBaMH
(Hampumep,
OTPAHUYEHHOCTH).
PazpsacHuTh cMbICT
MEPEUYNCIICHHBIX CBOMCTB.
AHaNIM3upOBaTh
noBeJeHHe (QYHKIUN Ha
pa3JIMYHBIX y4acTKax
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10 xkaacc

Pa3
hi () §

Koa

Tembl

KoJua-Bo
YacoB

OCHOBHBIE¢ BH/DI
JeATeJIbHOCTH
o0yuyarmuxcsi

(Ha ypoBHe

YHHBeEPCAJIbHBIX

Y4eOHBbIX 1eliCTBHH)

OcHOBHBIE
HanpaBJIeHUS

BOCIIUTATEJIbLHOM

ACATEJIBbHOCTHU

obJacTu ompeseNeHus,
CPaBHUBATH CKOPOCTH
Bo3pacTanus (yObIBaHUS)
byHKIMA.
DopMynIMpoBaThH
onpeeneHus
MEPEUYNCIICHHBIX CBOMCTB.
PacnioznaBatb
PaBHOCHUJIbHBIE
npeoOpazoBaHus,
npeoOpa3oBaHusl,
NPUBOASAIINE K
YPaBHEHHUIO-CJIEICTBHUIO.
Pemats mpocreiiiue
UppanoHaIbHbIE
ypaBHEHUS,

Pacno3nats rpaduku u
CTPOUTH rpapuKu
CTETICHHBIX (DYHKIIHIA,
UCIIOJIB3YS
rpadoroCcTpouTeNu,
U3y4aThb CBOMICTBA
¢GyHKIUH M0 X
rpadukam.
dopMynHMpoBaTh
TUIOTE3bI O KOJIMUECTBE
KOpHEH ypaBHEHMH,
COJIEpIKaINX CTETICHHbBIE
(GyHKIIUH, U IPOBEPSATH HX.
BrimonHaTe
npeoOpazoBaHUs
rpaMKOB CTENEHHBIX
GbyHKIUI: napamuieabHbINH
NIEPEHOC

11

IToka3zarenbHasn
GyHkuus

DOyHKIUA

YpaBHeHus u
HepaBeHCTBa

[TokazarenbHas
byHK1M, €€ CBOMCTBA
u rpaduK.

IToka3zarenbHble
YpaBHEHUS

[MokazarenpHbIe
HEpaBEHCTBA

Cucrembl
IIOKa3aTCIbHBIX
YpaBHEHUU U
HEPaBEHCTB

[To rpadukam
MoKa3areabHOU (QYHKIIUU
OIACHIBATH €€
CBOWCTBa(MOHOTOHHOCTH,
OTPaHUYEHHOCTB ).
[TpuBOIUTE PUMEPHI
MoKa3aTeabHOU QYHKIUU
(3amaHHOM C TOMOIIBIO
(dhopmyIbl unu rpaduka),
obanaromeit 3aJaHHBIMU
CBOMCTBaMH (HarpuMmep,
OTPaHUUYEHHOCTH).
PazbsacHATH cMbIch

1,4

2,3

4,7

5,6
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10 xkaacc

Pa3z | Koa
aea | -BO

Tembl

KoJua-Bo
YacoB

OCHOBHBIE¢ BH/DI
JeATeJIbHOCTH
o0yuyarmuxcsi

(Ha ypoBHe

YHHBeEPCAJIbHBIX

Y4eOHBbIX 1eliCTBHH)

OcHOBHBIE
HanpaBJIeHUS

BOCIIUTATEJIbLHOM

ACATEJIBbHOCTHU

Ypok 00001eHus 1
CHCTEMAaTH3aIUN
3HaAHUHI

KonTtpomnbHas pabota
Ne3

MEPEUYNCICHHBIX CBOMCTB.
AHaNM3upoOBaTh
noBejicHue (PYHKIUN Ha
Pa3JINYHBIX y4acTKax
obyacTu ompeeeHus
Pemates npocteiimue
II0Ka3aTeIbHbIE
YpaBHEHUs1, HEPABEHCTBA U
UX CUCTEMBI.

Pewiate nokaszarenbHbie
yYpaBHEHUS METOJJaMHU
pa3oXKeHUs Ha
MHOKHTEIIH, CIIOCOO0M
3aME€Hbl HEU3BECTHOTO, C
UCITOJIb30BAaHUEM CBOWCTB
(GyHKIIUY, pemarhb
YpaBHEHUS, CBOJSIIUECS K
KBa/IpPaTHBIM,
UPPALMOHATIbHBIM.
Pacnio3naBats rpaduku u
CTPOUTH rpaux
MoKa3aTeNbHON (YHKIIUH,
HCIIOJIB3YS
rpagornocTpouTeNy,
M3y4yaTh CBOMCTBA
(GyHKIMU IO TpaduKaM.
dopMynHMpoBaTh
TUIOTE3bI O KOJIMYECTBE
KOpHEH ypaBHEHUH,
CoJIEpIKaIINX
MOKa3aTeIbHYI0 QYHKIIHIO,
U MIPOBEPSITH UX.
BrinosHATh
npeoOpazoBanus rpaduka
TOKa3aTeIbHOU (PYHKITUH:
napajieIbHbIN IEPEHOC,
pacTspkeHue(cxaTue)
BJI0JIb OCH OpJHAT
[IpuMmeHnaATH CBOMCTBA
MoKa3areabHOU (QYHKIIUU
MIPU PEIICHUH
MPUKJIAHBIX 3a/1a4

1,5

17

Jlorapupmmuueckast
GyHxkuus

an
BbIpa

WOAHIA

Jlorapudmsl

CBoiicTBa jorapugmon

N

Hecsatuanbie u

BeimonnaTe npocrenmue
npeoOpa3oBaHUs
Jorapu(pMUIECKIX
BBIPAKECHUM C
WCIIOIb30BAHUEM CBOWCTB

2,6

5,7

3,4
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10 xkaacc

Pa3
hi () §

Koa

Tembl

KoJua-Bo
YacoB

OCHOBHBIE¢ BH/DI
JeATeJIbHOCTH
o0yuyarmuxcsi

(Ha ypoBHe

YHHBeEPCAJIbHBIX

Y4eOHBbIX 1eliCTBHH)

OcHoBHbBIE
HanpaBJIeHUS
BOCIHMTATEILHOMH
JAeATeJTbHOCTH

YpaBHeHus u
HepaBeHCTBa

HaTypaJIbHbIE
norapudmsl. Dopmyna
nepexo/ia

Jlorapupmuueckue
¢bynkuus, e€ cBOHCTBa
u rpaduk

Jlorapudmuueckue
ypaBHEHHUSI

Jlorapudmuueckue
HEPABEHCTBA

Ypok 00001IeHNST 1
CUCTEMATH3ALUN
3HaAHUHU

KonTponbHas pabota
Neq

Jorapu(MoB, C TOMOIIBIO
nepexoja.

[To rpadpuxy
Jorapu(pMUIECKOM
(yHKINU ONUCHIBATH €€
CBOIcTBa (MOHOTOHHOCTb,
OTrPaHUYEHHOCTB).
[IpuBOUTE IPUMEPHI
norapudmuyeckoi
GbyHKIMY (321aHHOM ¢
TIOMOIIBIO (POPMYITBI HITH
rpaduka), obmagaromiei
3aIaHHBIMHA CBOWCTBAMH
(Hanpumep,
OTPaHUYEHHOCTH).
PazbsicHATh cMbICH
MIEPEYUCIIEHHBIX CBOWCTB.
AHaNIM3UpoOBaTh
nosesieHrue QyHKIUI Ha
pa3IMYHBIX y4acTKax
o0JacTu omnpeeneHusl,
CpPaBHMBATh CKOPOCTHU
BO3pacTaHusl (yObIBaHUS)
(GyHKIMHA.
dopMynHMpoBaTh
OIIpeEIEHUS
MEPEYNCICHHBIX CBOMCTB.
Pewats npocreiimme
aorapudmuyueckre
YPaBHEHUS,
aorapudmuueckre
HEPAaBEHCTBA U UX
cucreMsl. Pemars
JorapupmMuyecKue
yYpaBHEHUS pa3IMuYHbIMU
METO/IaMHU.

Pacnio3naBate rpaduku u
CTPOUTH Tpaduk
norapudmuyeckoit
(GyHKIINHU, UCTIONB3YS
rpadormoCcTpoOnTENH,
M3y4aTh CBOMCTBA
¢GbyHKIMH 10 rpaduKam,
(bopMyIHpPOBATH TUIIOTE3bI
0 KOJIMYECTBE KOPHEH
YpaBHEHUH, COAECPIKALLINX
J0rapu(hMUIECKYIO

2,6

2,3,4

5,7

1,3
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10 xkaacc

OcHoOBHBIC BHIbI OcHoBHBIE
Pa3z | Koa NeATEJLHOCTH HanpaBJIeHUs
aea | -BO Tembi Koxa-Bo o0yyaromuxcst BOCIIHTATEIbHOM
yaco 4acoB (Ha ypoBHe e TeJIbHOCTH
B YHHBEPCAJIbHBIX
Y4eOHBbIX 1eliCTBHH)
(yHKIHIO, ¥ TIPOBEPSITH
uX. BeimonaHsaTe
npeoOpa3oBanus rpaduxa
Jorapu(pMUIECKOM
(GyHKIMU: TapayIeTbHbINR
MEPEHOC, PacTsHKEHUE
(ckarue) BIOJIb OCH
opauHat (OCTPOCHUE
rpaduKoB ¢ MOYJIAIMH,
nocTpoeHue rpaduka
oOpaTHOU (QyHKIINN).
[IpumensTH CBOMCTBA
Jorapu(pMUIeCcKou
(YHKIIUY TpU PELICHUH
NPUKJIIAHBIX 33]1a4
24 Tpuronomerpuyeckue TlepeBOANTD IPaLYCHYIO
(opmyel MEpY B paJUaHHYIO U
Pajmannas mepa yria 1 obpaTtHo. Haxoaute Ha 13
I10BOPOT TOYKH BOKpYT 2 OKPY)KHOCTH IIOJIOKEHUE 4,5
Ha4ajla KOopAnHat TOYKH, COOTBETCTBYIOIIEH
Ornpenenenue cuHyca, JAHHOMY 2,6
KOCHHYCa M TaHI'€HCa 2 JEHCTBUTEIILHOMY YHUCITY.
yria Haxonute 302K
3HaKku cuHyca, 1 3HAYEHUI CUHYCA, 4,7
KOCHHYCA U TAHI'CHCA KOCHHYCA, TAHI'€HCa
3aBHCHMOCTD MEXTY qHcIa. 5,6
CHHYCOM, KOCUHYCOM U 2 BrIsBISITE 32BUCHMOCTD
= TaHI'€HCOM OJTHOTO U MEXy CHHYCOM,
= TOTO K€ yIJIa KOCHHYCOM, TAHT€HCOM
§ Tpuronomerpuueckue 3 OJIHOTO U TOTO K€ yIJIa. 3,4
_En‘ TOXJECTBA [IpumeHsTH NaHHBIE
: Cunyc, KOCHHYC U 1 3aBUCUMOCTH JJIS 1,5
= TAHT€HC YTJIOB O U -0, JI0Ka3aTelIbCTBa
E DOopMYIIBI CITOKEHHS 3 TOK/JIECTBA, 2,7
= Cunyc, KOCUHYC U 9 [Ipumensars npu 3,5
TAHT€HC JABOMHOTO yria peoOpa3oBaHUsIX U
CpIHyc’ KOCUHYC U BBIYUCIICHUAX (I)OpMy'J'ILI 4.7
TAHT€HC MOJIOBUHHOTO 1 CBsI3H
yria TPUTOHOMETPUUECKUX
DopMyIbl TPUBEAECHUS 2 (yHKIM yrIIoB o ¥ —0, 6,7
CyMMa u pa3HOCTh (hopMyIIBI CITOKEHHS, 2,4
cuHycoB. CymMma u 2 (opmyBI HBOMHBIX 1
pa3HOCTb KOCUHYCOB NOJOBUHHBIX yTIIOB,
ITpousBeneHue CUHYCOB (hopmyJTBI PHBECHHS, 2,7
11 KOCHHYCOB ) IIpumensTs Bce
Ypok 06061weHns u . U3y4EHHBIE CBOMCTBA U 3,5

CHUCTEMaTUu3annuu

(hopMyIIBI TP peIICHUH
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10 xkaacc

OcHOBHBIE BH/BbI OcHoOBHBIE
Pa3z | Koa NeATEJLHOCTH HanpaBJIeHUs
aeja | -BO Tembi Koa-Bo o0yyaromuxcs BOCIUTATEIbHOM
yaco 4acoB (Ha ypoBHe e TeJIbHOCTH
B YHHBeEPCAJIbHBIX
Y4eOHBbIX 1eliCTBHH)
3HAHUU 3a7a4 .
KontponbHas padota 1 5
No5
18 Tpuronomerpuveckue Haxoauts apkcunyc, 2,5
YpaBHeHHs ApPKKOCHUHYC, apKTaHT€HC
JEHCTBUTENHHOTO YUCIIA, 6,7
- rpaMOTHO (HOpMYyITHPYsI
é YpaBHeHue COS X = a 3 onpeJieTICHUE.
= YpaBHeHUE 3 [IpumensaTs cBolcTBa 3,5
a sinx=a apKCHHYCa, apKKOCHHYCA,
;»" YpaBHenue tg X =a 3 apKTaHreHca yucia. 47
= Tpuronomerpuueckue Hpumensits Gopmyisl 1st 2,7
; YpaBHEHUS, Haxonq[erm KOpHEHU )
5 CBOJISIINECS K 4 ypaBHEHHHU COS X = &, SIN X
z anreOpandeCcKuM. =a,
s OHOPOHEIE tgx=a.
> YPaBHEHUS. Pemratp
MeTo/161 3aMEHBI TpHrOHOMeTqueSKHe 15
« HEH3BECTHOTO M yYpaBHCHUS: TMHCHHBIC
;:; Pa3oKEHUs Ha OTHOCHUTENILHO CHHYCA,
= MHOKHUTEIH. MeTox 3 KOCHHYCAa, TAHTE€HCA yTiia
= OIIEHKH JICBOMH 1 (uncna), cRoasImuecs K
? MIPaBOU YacTH KBaJpaTHbIM 1 IpYTUM
= TPUTOHOMETPUUECKUX anredpanyecKum
= ypaBHEHHil. ypaBHEHUSIM TIOCIIE
z CHCTEMEI 3aMEHbI HEU3BECTHOTO,
= TPUTOHOMETPUUYECKUX - CBOIAIIMXCA K
S ypaBHEHMIA IIPOCTEUILINM
P TpUrOHOMETpHYECKHUE TPUTOHOMETPUUECKUM
HEPABEHCTBA ypaBHEHUSM TOCIIe
Vpok 06001IeHus n Pa3IOKCHIS Ha 2,6
CHCTEMATU3ALUH 1 MHOKHTCIIH.
3HAHUU
[IpuMeHnATH BCe 5
W3YYCHHBIC CBOMCTBA U
CMOCOOBI PEIeHHUs
Kontponbhas pabora 1 TPUTOHOMETPHUCCKHUX
Ne6 ypaBHEHU U HEPABEHCTB
TIPH pEIICHAN
MIPUKJIAIHBIX 33729
3
HTorosoe nosropenue
= [Tpeobpa3zoBanue [IpumensTs npaBuia 5,7
: 5 pPalMOHAIBHBIX, JIEUCTBUI C pauKaiaMu,
5 § CTECTICHHBIX, 1 BBIPAKEHUSIMU CO
»; E‘ UPPaAlMOHATBHBIX, CTETICHSIMHU C
5 JorapupMUUECKUX, paIoHaIbHBIM
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10 xkaacc

OcHoOBHBIC BHIbI OcHoBHBIE
Pa3z | Koa NeATEJLHOCTH HanpaBJIeHUs
aea | -BO Tembi Koxa-Bo o0yyaromuxcst BOCIIUTATEIbHOM
yaco 4acoB (Ha ypoBHe AeATeTbHOCTH
B YHHBepPCaJIbHBIX
Y4eOHBbIX 1eliCTBHH)
TPUTOHOMETPUUECKHUX IoKazaresaeM (JIr0bIM
BBIPAKECHMUII. JEHCTBUTEIbHBIM
II0Ka3aTesieM) Ipu
BBIYMCIICHUSIX U
peoOpa3oBaHUSIX
BbIpaX€HUI. BhINOIHATH
MIPOCTEUILINE
npeoOpa3oBaHus
Jorapu(pMUUECKIX
BBIPAXKEHUM C
UCIIOJIb30BAHUEM CBOWCTB
J0rapu(pmoB, ¢ OMOILBIO
nepexoza. [IpumensTs
npu npeoOpa3oBaHUsAX U
BBIYMCIICHHUSX (POPMYIIBI
CBSI3U
TPUTOHOMETPUUECKUX
(GyHKIUH YIIIOB oL ¥ —0,
(hOpMYIIBI CITOKEHUS,
(bopMyJIbl IBOMHBIX U
MTOJIOBUHHBIX YTJIOB,
(hopMyJIbI IPUBEIEHUS
Pemenne N 2,7
Pemats npocreiimme
UPPALMOHAIIBHBIX,
MOKa3aTeNbHbIX, MPPAHORATIbHAIC,
MOKa3aTebHbIE,
J0rapupMHUECKUX 2
TPUTOHOMETPUUECKUX JlorapupuIecKue,
o TPUTOHOMETPHUUECKHE
YPaBHEHHH U
YPaBHEHUS U HEPABEHCTBA
HEPABEHCTB
11 kaacc
18 o rpaduxy dyHKIMit
Tpuronomerpunueckue OIMCHIBATh X CBOMICTBa
pynkuun (MOHOTOHHOCTb,
Ob6nacTh ornpeneneHus OTPaHUYEHHOCTb, 1,6
1 MHO>ECTBO 3HaUCHUMN ) YE€THOCTh, HEUETHOCTD,
= TPUTOHOMETPUUECKUX MEPUOJUYHOCTD ).
=| byHKIMI N3o6paxats rpaduku
= YETHOCTD, HEYETHOCTB, CIIOKHBIX (QYHKIHH ¢ 3,4
= NEPUOANYHOCTD 3 ITOMOLIBIO
TPUTOHOMETPUYECKUX rpadonoctpourenei,
byHKIMiI OIMCBIBATH UX CBOMCTBA.
CaoiicTBO pyHKINU 3 Pemrate npocreiimme 5,7
Y = COS X u e€ rpaduk TPUTOHOMETPHUECKHE
= CBolicTBO PyHKIIMH 3 HEPaBEHCTBA, UCIIONb3Ys 1,6
Z = y = sin X u € rpaduk rpaduk QyHKIIHH.
z, CBOWCTBO 1 rpaduKH 5 | Pacnosasats rpadmcu 5,7
e byHknuid Y =tg X u TPUTOHOMETPHUYECKUX
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10 xkaacc

OcHoOBHBIC BHIbI OcHoOBHBIE
Pa3z | Koa NeATEJLHOCTH HanpaBJIeHUs
aea | -BO Temb Kou-Bo o0y4yaromuxcs BOCIUTATEIbHOM
yaco 4acoB (Ha ypoBHe e TeJIbHOCTH
B YHHBeEPCAJIbHBIX
Y4eOHBbIX 1eliCTBHH)
y=ctgx byHKIMN
OO6parnblie Ctpourts rpaduku 2.4
TPUTOHOMETPHUYECKUE 1 ANIEMEHTAPHBIX (PYHKIIHIA,
byHKIIMHN UCIIOJNIB3YS
Ypok 00001eHus 1 rpadonocTpouTeny, 5
CUCTeMAaTU3alNH 2 U3y4daTh CBOICTBa
3HAHUU JJIEMEHTAPHBIX (DYHKIUN
10 MX rpadukam, 5
BeImoaHsTh
KontponbHas padota 1 npeoOpa3oBaHMs
Nel rpauKoOB JIEMEHTAPHBIX
GbyHKIUI: napayieIbHbINH
nepeHoc.
19 IIpousBoanas u eé [IpuBOUTE IPUMEPHI
reoMeTpuYeCKHu i MOHOTOHHOM YUCJIOBOMH
CMBICJI MOCIIEI0BATEIHHOCTH,
MMEIOLIEH Mpeed.
Boruncnsates npeaenst
IIOCJIEI0OBATEIbHOCTEM.
BrIsicHATS, sBIsSIETCS U
s MOCJEI0BATENBHOCTD 2,5
= cxomsmencs. Ilpusoaurs
g pUMepbl PYHKINH,
g SIBJISTFOTITMX CSI
5 [Ipenen 1 HETPEPHIBHBIMY,
3 MOCIIE0BATEIHHOCTH UMEIOIINX BEPTUKAIBHYIO,
E ITpenen pyHkuun - TOPU30HTAJIbHYIO 1,7
= HenpepbsiBHOCTH 1 ACUMIITOTY. 3allUChIBaTh 5,6
= yHKIMM ypaBHEHME KaXKI0H 13
= OnpeneneHne 5 3TUX aCUMNTOT. YMETh IO 35
E IIPOU3BOJHON rpaduKy GpyHKIHH
- [paBia OTIPEACIISATh TPOMEKYTKH 24
qg mddeperupoBans 3 HEMPEPHIBHOCTH M TOYKH
z TIpou3BoHas ) pa3pbiBa, €CII TaKue 3,6
M CTeNeHHOH QyHKINH AMEITCA. Y METh
[Tpon3sBoaHas AOKa3bIBaTh 2.7
3JIEMEHTapPHBIX 4 HENPEPHIBHOCTD (YHKIIMH.
dyHKHit Haxonuts yriosoi
[eomeTpryeckuit 3 KOB‘M’HHHef‘T 5.6
CMBICJI IPOU3BOJIHOM KacaTeIbHON K rpaq)imy
Vpok 06001eHus 1 (ynxumn B 3a12HHOMH 1.6
CHCTEMATH3aluH 2 Touke. HaxoauTs
AHAHMI MT'HOBEHHYIO CKOPOCTh
JBUKCHHSI MaTepHAIIbHON 5
KonTpomnpHas pabota 1 TOYKH.

Neo2

Haxoauts nponsBoaHbIE
AJIEMEHTAPHBIX (YHKIIHH.
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10 xkaacc

pereHus: GU3NIeCKuX
3azad.

[Ipocreiimue

C MOMOIIBIO (hopMyITBI
Herorona-JleiiOauma.

OcHOBHBIE BHIBI OcHoBHbBIE
Pa3z | Koa NeATEJLHOCTH HanpaBJIeHUs
aesl | -BoO Tembi KoJj-Bo o0yuyarmuxcsi BOCIIUTATEJIbLHOM
qaco 4acoB (Ha ypoBHe JeATeILHOCTH
B YHHBEPCAJIbHBIX
Y4eOHBbIX 1eliCTBHH)
HaxOJUTh MPOU3BOJIHBIC
CYMMBI, IPOU3BEICHUSI U
YaCcTHOTO ABYX (DYHKITHIHA,
MIPOU3BOHYIO CIIOKHOU
¢byukuun y=f(kx + b).
[IpuMeHsTh MOHATHE
IIPOU3BOJHON IIpU
pEIICHUH 3a]1a4.
13 I[Ipumenenne Haxoauts BTOpYIO
NMPOU3BOIHOM K MPOU3BOIHYIO U
HCCIeI0BAHUIO YCKOpEHHE Mmpoliecca,
¢yHKumii OIMCBIBAEMOTIO C
Bospacranue u 5 MIOMOIIIBIO ()OPMYJIBL. 2,4
yObIBaHUE PYHKIINH Haxoautb npomexyTku
=]
= DKCTpEeMYMBbI PYHKIIHH 2 BO3pacCTaHus U YOBIBAHUS 3,7
§ HauGosnbiiee u GyHxmy. 5,7
= ; HauMEHbIIIEE 3HAUYCHUA 3 Haxonute TOUKH
== GyHKIIHN MUHUMYMa U MaKCUMyMa
S 2 [Ipou3BoHAs BTOPOTO ynkumnn. 3,4
g § IIOPAAKa, BEIIIYKIOCTb U 1 HaXOI[I/ITB HauOOJIbIIEe U
TOYKHU Heperﬂ6a HANUMCHBIIICC 3HAUYCHU A
[Toctpoenue rpadukos 2 (yHKIMK Ha OTpE3Ke. 5.7
= Haxonuts HanOoblIee 1
byHKIHMI
E VYpok 0G06IIeHN s 1 HauMEHbIIIee 3HAUYCHHUS 6,7
§ cucTeMaTu3aluu 2 GyHxImy.
z SHAHMIA Hccnenosathb (I)yHI(I_[I/IIOUC
S K 5 TIOMOIIBIO TTPOU3BOTHOUN U 5
OHTpOJIbHAs paboTa 1 CTPOHTH €6 rpaduK.
Ne3
13 IlepBooOpa3nas u B
HHTerpat LI‘IgICJ'IH”{B
TeprooGpasras 2 MpUOMKEHHOE 3HAUCHNE 57
s IUIONIAU KPUBOJIMHENHON '
2 [IpaBuna HaXOXKAEHUS 15
= 3 TpaIeIny.
= IEepBOOOPA3HBIX
= Haxomauts mepBooOpa3Hbie
= [Tnomane yHiii: 3,4
e KPUBOJIMHEWHON Zop ) .
s 3 y=x",tae pe R,y =sinx, Y
g Tpaneuuu. MuTerpan u - il
> = COS X, y= tg X.
o €ro BBEIYHCIIEHHUE
5 Haxomuts mepBooOpa3Hbie
E Brraucnenue .
g omaaeit Gpuryp c - ynunii:
= yP f(x) + g(x), kf) u f (kx +
= MIOMOIIIbIO UHTErPAJIOB. b)
« .
s [Ipumenenue 5,7
= Brraucaars miomaan
o WHTETPaJIOB JUIst . .
= 2 KPUBOJIMHEWHOMN Tpareiu
5]
=
[<b]
=
Q)

muddepeHnranbHbIe
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10 xkaacc

OcHOBHBIE BHAbI OcHOBHBIE
Pa3z | Koa NeATEJLHOCTH HanpaBJIeHUs
aeJa | -BO Tembi Koua-Bo o0yyaromuxcs BOCITHTATEJIbHOM
qaco JacoB (Ha ypoBHe JAesITeJIbHOCTH
B YHHBeEPCAJIbHBIX
Y4eOHBbIX 1eliCTBHH)
ypaBHEHUs
Ypok 00001eHus 1 1,6
CHCTeMaTH3aIUN 2
3HaHUU
KonrponsHas pabora 1 5
N4
11 KomOunaTopuka .
Maremarnyeckas [IpumensaTs npaBuiio 4,5
ﬁh WHIYKINH i MIPOU3BEICHUS MTPH
2 [IpaBuiio BbIBOJIE (POPMYJIBI YUCIIA 1,6
E MIPOU3BEICHUS. 2 NIEPECTAaHOBOK.
S « PazmenieHus ¢ Co3naBaTh
2 g MTOBTOPCHUSAMU MaTEeMaTHYECKUE MOJICITH
s 5 ITepecranoBku 2 JUISL pEUICHUS 3,4
§ E Pasmenienus 0Oe3 2 KOMOWHATOPHBIX 337124 C 57
e E TIOBTOPEHHi IIOMOIIBIO TOCYETA YHCIIaA
E Coueranus 6e3 pa3sMELICHHH, 3,6
= MTOBTOPEHUIN U OMHOM 3 HePeCTaHC“)BOK u
> HeroTona COUYCTAaHUMU..
é Coueranus ¢ Hpnmensts gopmyiry 2.5
TIOBTOPEHUAMH ) o6unoma Herotona.
Ypok 06061eHNs U [Ipu Bo3BeneHnn 6MHOMA 14
CHCTeMAaTH3aINN 1 B HaTypaIbHYIO CTCIICHD
SHAHMI HAXO0JIUTh OMHOMHUATbHBIC
Kod(ppuIMeHTs npu 5
KonTponbnas pabota 1 HOMOIITH TPEYTOTbHHIKA
No5 ITackas.
9 DJIeMeHThI TeOpPHH [TpuBOIUTE IPUMEPHI
BEpOATHOCTEH CIIy4alHBbIX, JOCTOBEPHBIX
BeposiTHOCTB cOOBITHS 3 U HEBO3MOKHBIX COOBITHI. 2,5
o g CroxxeHue 9 3HaTh ONpeaeIeHne 1,6
£ o8 BEPOSITHOCTEH CYMMBI M IIPOU3BEACHHUS
2 5 S YcnoBHas coObITHIA. 3HATH
E E b BEPOSTHOCTb. ] oTpeieJICHUEe BEPOSITHOCTH
= g 3 HezaBucumoctb COOBITHS B KJIACCHYECKOM
S &S COOBITHI [TOHUMAaHHH.
2 - BeposaTHOCTS [TpuBOIUTE PUMEPHI 37
3 HPOM3BE/ICHHUS 2 HECOBMECTHMBIX COOBITHI.
HE3aBHCHUMBIX COOBITHIA HaxoauTh BEpOATHOCTD
dopmyna bepnymn - CYMMBI HECOBMECTHBIX
Ypok 060011eHus 1 COOBITHIA. 2,5
CHCTEMATH3aLUK 1 NmeTs nipeacTaBieHue o
SHAHUIA HE3aBUCHUMOCTH COOBITHH
Y HAXOAHUTh BEPOSITHOCTh 5
KontposnbHas pabota 1 COBMECTHOTO
No6 HACTYTIJICHUS TAKUX
COOBITHIA.
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10 xkaacc

OcHoOBHBIC BHIbI OcHoBHBIE
Pa3z | Koa NeATEJLHOCTH HanpaBJIeHUs
aea | -BO Tembi Koa-Bo o0yuyarmuxcsi BOCIIHTATEIbHOM
4aco 4acoB (Ha ypoBHe AeSITeJIbHOCTH
B YHHBEPCAJIbHBIX
Y4eOHBbIX 1eliCTBHH)
Haxonuts
CTaTUCTUYECKYIO
BEPOSITHOCTH COOBITUH B
OTIBITE C OOJIBIINM YUCIIOM
B ucnbITaHuu. ImeTp
IPE/ICTABIICHUE O 3aKOHE
OOJIBIINX YHCEIL.
19 HUTorosoe nmoBropeHue
Kypca
ToxxnecTBEeHHBIE [IpumensaTs npaBuia 1,6
npeoOpazoBaHus JEUCTBUM C paJiKajIaMu,
CTEeneHeu ¢ BBIPAKECHUSIMU CO
panoHaIbHBIM CTENEHSMH C
[IOKa3aTeleM, paloHaIbHBIM
UPPALMOHATIBHBIX U noka3zarenem (JIF0ObIM
norapuGpMUIEeCKUX JEHCTBUTEIbHBIM
BBIPKEHU I MoKa3aTresiem) npu
4 BBIYHCIICHUSIX U
peoOpa3oBaHUAX
BbIpa)XKCHMI. BRIMOIHATH
IIPOCTENIINE
npeoOpazoBaHUs
JorapupMuIecKux
BBIPa)KEHUH C
MCIOJIb30BAaHUEM CBOMCTB
jorapu(MoB, C TTOMOIIIO
nepexoa.
Tox1ecTBeHHBIE [IpumenaTs npu 2,4
= npeoOpazoBaHus npeoOpa3oBaHuUsAX U
= TPUTOHOMETPUUIECKUX BBIYUCIICHHUSIX (POPMYIIBI
g BBIPAKECHUIA. CBSI3U
g 4 TPUTOHOMETPUUECKUX
2 (GyHKIMK YITIOB O ¥ —0l,
= (hopMyIIbI CIIOKEHUS,
% (opMyJIBl IBOMHBIX U
= MTOJIOBUHHBIX YTJIOB,
= (hopMyIIBI MPUBEICHUS
Pemenne 1,4
Pemate panyoHaneHbie U
PAIOHATLIBIX 1 3 HppalMoHaIbHbIE
HPpAIMOHATEHBIX
. ypaBHEHUS
ypaBHEHUU
= Pemenune 2,6
= OKA3ATETEHLIX 7 Pemate mokazarenbHble U
% = HOTAPH(MHUECKUX 4 JorapupmMuyecKue
5 ypABHEHHit yYpaBHEHUS
> Pemienne 4 Pemiate npocreitimmne 3,4
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10 xaacc
OcHOBHBIE BHIBI OcHoBHbBIE
Pa3z | Koa NeATEJLHOCTH HanpaBJIeHUs
aea | -BO Tembi Koua-Bo o0yuyarmuxcsi BOCIIUTATEJIbLHOM
Jaco JacoB (Ha ypoBHe JeATEeJIbHOCTH
B YHHBEPCAJIbHBIX
Y4eOHBbIX 1eliCTBHH)
TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKHUE
ypaBHEHUU ypaBHEHUS
Hroro 204 | KourpoJbHbIX pador: 12

3. TemaTuueckoe IJIAHUPOBAHHUE, B TOM YUCJIC C YYETOM NMPOrpaMMbl BOCIMTAHUSA ¢ YKa3aHUEM

KOJIn4YeCTBA 4aC0B, 0OTBOJIUMBIX HA OCBOCHHUC KaKJI0il TeMbl

B cootBercTBuu ¢ yuebnbM mianom MBOY COII Ne7 um. @. M. llIkonsHoro Kypranunckoro paiiona
Ha m3ydeHue reomerpuu B 10-11 kmaccax Ha CTYINEHU CpeTHETO O0IIero 0Opa3oBaHUs OTBOIUTCS
136 gacos, B Tom yncine B 10 kmacce 68 ydeOHBIX yacoB U3 pacuera 2 yueOHBIX 4aca B Hefiemto, B 11
Kkiacce 68 ydeOHBIX 4acOoB M3 pacuera 2 y4eOHBIX Jaca B HEIEIIO.

10 xknacc
Koa- | OcnoBublie OcHoBHBIE
Pas Koua- BO | BuabI AeATEJbHOCTH HanpasTeHus
e BO TeMbI HacoB | oGyyajommxcs BOCIIUTATEIbHOM
4acoB (Ha ypoBHE YHHBEPCAJbHBIX AESATEILHOCTH
Y4eOHBIX J1eificTBHI)
3 Beenenne [TepeuncnsTb OCHOBHBIE (PUTYPHI B
IIPOCTpAHCTBE (TOUKA, MpsAMas,
IIpeamer 1 IUIOCKOCTB), (hOPMYIHPOBATH TPU 2,6
CTCPCOMCTPUH aKCHOMBI 00 UX B3aUMHOM
AKCHOMBI pAacCIOJIOKEHUHU U UIIIOCTPUPOBATh
CTCpEOMETPpUHN 9TH aKCHOMBI IPUMEPAMHU U3
OKpYy’Karolied 00CTaHOBKU
= Hekotopsie 2 @opMyJIMpOBATh U JOKA3bIBATH 1.4
= CIIEICTBUS U3 TEOPEMY O IIOCKOCTH,
2 AKCUOM POXOSIIEH
S yepe3 NpsAMYI0 U He JIeKallyro Ha
- HEW TOUYKY, U TEOPEMY O
IJIOCKOCTH,
MPOXOIAIIEH yepe3 ABe
NIEPECEKAIOIINECS TPSIMbIE
20 IMapanjieJbHOCTH dopMyIHpOBaTH  OIpEICIICHUE
NPAMbIX H napajeNbHbIX NMPSIMBIX B
IJIOCKOCTe MPOCTpaHCTBE, (POPMYIHPOBATH
Ilapannenvnocmo 4 U JI0Ka3bIBaTh TEOPEMBI O
NPAMbBIX, NPAMOT U napajuieNbHbIX MPSIMBIX;
naockocmu OOBSICHATh,  Kakhe  BO3MOXKHBI
= [TapannensHbIe 1 ciydaun 3,6
= IpsIMbIE B B3alMHOI'O pacIoIoKeHUs
s IIPOCTPAHCTBE IpSIMON u MJI0CKOCTH B
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[ lapayuteIbHOCTB TPEX IIPOCTPAHCTBE, 2,7
PSIMBIX u MIPUBOIUTH
[TapannensHOCTH WJUTIOCTPUPYIOIIME TPUMEPBI U3 14
MpAMON 1 OKpY’Karolen
TUIOCKOCTH 00CTaHOBKH;  (OPMYIHUPOBATH
ornpezeneHue napauiesbHbIX
IPSAMOM
U IUIOCKOCTH, (OPMYIHPOBATH
U JIOKa3bIBaTh YTBEPKACHUS O
napajulelb-HOCTH  MPAMOM U
IJIOCKOCTH (CBOMCTBA U NIPU3HAK);
peliarh 3a/1a4i Ha BBIUMCIICHUE
U J10Ka3aTeNbCTBO, CBSI3aHHBIE
CO B3aUMHBIM PaCMOJIOKEHUEM
IPSAMBIX U IIJIOCKOCTEM.
Bzaumnoe OOBACHATH, KAKHE BO3MOKHBI
pacnonoicenue CIIy4ad B3aMMHOTO PACIIONIO0XKEHUS
npAMbIX 6 JIBYX
npocmpancmae. MPSIMBIX B IPOCTPAHCTBE, U
Yeon mesncoy oeyma IIPUBOAUTH WLIOCTPUPYIOIINE
npAMbIMU MIPUMEpBHI;
CkpenruBarontmecs (hopMyIIIpPOBaTh OTNPE/ICIICHNE 1,6
psiMbIe CKPEIIHUBAIOIINUXCS MPAMBIX,
Vel ¢ (hopMyIHpOBATH M TOKA3bIBATH 5,7
COHAIIPaBJICHHBIMU TEOPEMY, BBIPAXKAIOLLYIO IPU3HAK
CTOPOHaMU CKPEIIMBAIOIIUXCS IPIMBIX, U
Yron mexny TEOpPEMY O IUIOCKOCTH, 3,6
MPSAMBIMU MPOXOISIIEH
qyepes OJIHY U3 CKPEIMBAIOIINXCS
IIPSAMBIX U MapaJUIEIbHON Ipyron
psSMOii; 0OBACHATH, KaKHe /1Ba
Jy4ya Ha3bIBAIOTCS
COHANpPaBJIEHHBIMH,
bopMyIUpOBaTh U I0KA3bIBATh
TeopeMy 00 yriax c
COHAIPaBJICHHBIMU
CTOpPOHAMHM; OOBSCHSTD, UTO
Z Ha3bIBAETCSI YTJIOM MEXIY
? NIEPECEKAIOINMUCS
5 MPSIMBIMU U YTJIOM MEXIY
= CKPEIMBAIOIIUMUCS MPSIMBIMH;
pelaTth
3aJ]aud Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE CO
B3aMMHBIM
pacIioIOKEHUEM JBYX MPSIMBIX U
YIJI0M MEXAY HUMHU
KonTponbHas 5
pabota Nel
IHapannenvnocme DopMyJIUPOBATH OMPEICIICHUE
njaockocmeil MapajuIebHbIX INIOCKOCTEM,
[TapamnensHbIe (bopMyIUpPOBaTh M TI0KA3bIBATh 4,7
IJI0CKOCTH YTBEPXKICHHS O IPU3HAKE U
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CaoiicTBa CBOMCTBAX NapaJlIeIbHbIX 6,7
napajuIebHbIX IJIOCKOCTEH, UCIIOJIb30BATh ATH
TJIOCKOCTEN YTBEPKACHHUSI PU PEUICHUH 3a/1a4
Tempa’op u OO0ObsicHATD, Kakas purypa
napannenenuneo HA3BIBACTCSI TETPAIPOM U KaKast
Terparap napajuiesienune oM, MoKa3blBaTh 3,5
Ha YepPTEKaxX U MOJACISAX UX
[Tapannenenumnes NEMEHTHI, 1,6
axan na n300paxkaTh 3TH (Urypsl Ha 5.7
moCTpoeHHe PUCYHKAaX, WJUTFOCTPUPOBATH C X
CEUYEHUI TOMOIIBIO
pa3IuyYHbIE CITy4yau B3aUMHOTO
PacCIOIOKEHUS TPSIMBIX U
IIJIOCKOCTEH B
pOCTpaHCTBE; (OPMYITHPOBATH U
JIOKa3bIBaTh YTBEPKICHUS O
CBOICTBax
napasuienenunena; O0bsACHITh, UTO
HAa3bIBACTCS CEUCHUEM TETpadapa
(mapasienenumnena), pemarhb
3a/1a4¥ Ha IOCTPOEHUE CEUECHU I
TeTpas’pa
Y TapaJuiesIenuIe/a Ha YepTexKe
KonTtponbHas 5
pabota Ne2
Ypoxk 0000mmeHus 34
Y CUCTeMAaTU3aliH
3HAHUU
20 IepneHauKyISIPHOC dopMynHpoBaTh ONPEICIICHNUE
Th NPSMBIX U MEPIEeHIUKYISIPHBIX TPSIMBIX B
IJI0CKOCTei MIPOCTPAHCTBE; (HOPMYITHPOBATH H
Ilepnenoukynapuoc JIOKa3bIBaTh JIEMMY O
mb RPAMOIL U MEPIICHIUKYIIIPHOCTH JABYX
naockocmu napauIeNbHBIX IPSIMBIX K TPEThEH
[TeprieHAMKYASIPHBI TPSIMOI; 5,7
€ TpsIMbIE B (dhopMynupoBaTh ONpeaeIeHre
MIPOCTPAHCTBE MPSIMOM, TICPIICHANKYIISIPHON K
[TapannensHble MJIOCKOCTH, 36
= npsMEIe, Y TIPUBOJIUTH WJUTFOCTPUPYIOIIHE
E.. NEePICHANKYIIPHBI MMPpUMCEPHI U3 Oprxcanmeﬁ
2 € K INIOCKOCTH 00CTaHOBKH,;
S [pusHaK (dhopMynHUpoBaTh U JOKA3bIBAThH 4,7
= NEPIEHAUKYIIPHO TCOPCMBI (HpSIMYIO n 06paTHy}o)
CTH TIPSIMO# U 0 CBSI3U MEXKY MapajliIeIbHOCThIO
IJIOCKOCTH OPAMBIX 1 UX
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Teopema o
MPSMOW,
MEepHEHIUKYISIPHO
H K TIJTOCKOCTH

NEPIEHIUKYIIPHOCTHIO
K IIJIOCKOCTH, TEOPEMY,
BBIPAXKAIOIIYIO IPU3HAK
NEPIEHIUKYJIIPHOCTH

MPSMOU U INIOCKOCTH, U TEOPEMY O
CYILECTBOBAaHUM U €JUHCTBEHHOCTH
IIPSAMOM, POXOIAILEH Yepes
JAHHYIO TOUKY U
NEPIEHAUKYIIIPHON

K JJaHHOM IIJIOCKOCTH; peuiarhb
3a/1a4y Ha BBIYHCIICHUE U
JI0Ka3aTeNbCTBO,

CBSA3aHHBIC C
NEPIEHIUKYIIPHOCTBIO NIPSMON U
IIJIOCKOCTH

1,6

Ilepnenoukynap u
HAaKJ10HHblE. Y201
MedHcoy npamoil u

OOBACHATD, UTO TAKOE
NEPIeHIUKYIISAP U HaKIIOHHAs K
IJIOCKOCTH,

I'eom

eTpu

HI0CKOCMbIO YTO Ha3bIBACTCS IPOEKIUEN
Paccrosinue ot HAaKJIOHHOM, YTO Ha3bIBACTCS 3,7
TOYKH 10 paccTosHuEM:
IJI0OCKOCTH OT TOYKH JI0 MJIOCKOCTH, MEXKIY
Teopema o Tpéx [1apaJuIeIbHBIMU IIJIOCKOCTSIMU, 1.6
NIEPIEeHIUKYIIIpax MEXTY
Vron Mexmy CKPELMBAIOILUMUCS MPSIMbIMH; 2.7
IpsIMO U (GbopMyIUpOBaTh U AOKA3BIBATH
IJIOCKOCTBIO TEOpeEMY
0 TPEX NMEPHEHAUKYIApax U
IIPUMEHATH €€ IIPU PELIECHUH 3a/1a4;
00BACHATH, YTO TAKOE
OpPTOrOHAJIbHAs IPOEKIIHS TOUKH
(dmryper)
Ha IUIOCKOCTb, U JI0Ka3bIBaTh, YTO
MPOEKIMEN MTPSAMON Ha TNIOCKOCTb,
HE NEPIEHIUKYIIIPHYIO K 3TON
MPSIMOH, SIBJISIETCS MpsiMast;
OOBSICHATH, UTO Ha3bIBAETCS YIIIOM
MEXY NMPSIMOHN U IIIOCKOCTBEO
U KaKUM CBOMCTBOM OH 00JIaJaeT;
00BACHATH, YTO TAKOE
LEHTPAJIbHAs MPOEKIUS
TOYKH((PUTypHI) HA MIIOCKOCTh
Jleyzpannbiit yeon. OOBsICHATDH, Kakas purypa
Ilepnenoukynapno HAa3bIBAETCS IBYTPAHHBIM YIJIOM U
Cmb na0CKocmenl KaK
JIByrpaHHBIN yroJI. OH M3MepseTCs; T0Ka3bIBaTh, 4TO 5,7
BCE JINHEWHBIE YTJIbl JBYTPAaHHOIO
[Tpuznax yI1a PaBHbI APYT APYTY; 1,4
HEPHCHHKYIIPHOCT OOBSICHSTB, YTO TAKOE YTOJ MEXKIY

1 IBYX IJIOCKOCTEN
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IIpssMOyTONBHBIM
napajuiesIenunes

IIEPECEKAIOIIUMHUCSA MIJIOCKOCTAMU
U B KaKUX Mpenenax oH
U3MeHseTcs; GOpMyIUpPOBATh
ONpelIeJICHUE B3aUMHO
NEPIEHIUKYJIPHBIX IUIOCKOCTEH,
dbopMynupoBaTh U AOKA3bIBATH
TEOpEMy O MpU3HAKE
NEePHEHANKYJIIPHOCTH ABYX
IUIOCKOCTEH;

00BACHATH, KAKOU
napajuleJIenuIe/] Ha3bIBaeTCs
MIPSAIMOYTOJIBHBIM,
(dbopMyITUpOBaTh U JOKA3BIBATH
YTBEPKJICHHS O €ro CBOWCTBAX;
pelaTh 3aja4y Ha BBIYUCIIEHUE U
JI0Ka3aTelIbCTBO C
HCII0JIb30BaHUEM

TEOPEM O NEPHEHANKYISIPHOCTH
IIPSAMBIX U IIJIOCKOCTEH, a

TaKKe 3a7a4i Ha IOCTPOCHUE
CEYEHUH IPSIMOYIOJIBHOTIO
napajuiejenuInea Ha yepTexe

5,7

KoHTposibHast paboTa 5
Ne3
Ypok 006001IeHHS Hcnonb30BaTh KOMIBIOTEPHBIE 3,4
M CHCTEMaTH3allHH1 HpOrpaMMBI IIpH U3y4CHUN
SHAHMH BOITPOCOB, CBSI3aHHBIX CO
B3aUMHBIM PACIIOIOKEHUEM
MPSIMBIX | MJIOCKOCTEH
B IIPOCTPAHCTBE
16 MHoOrorpaHHuKH. OOBsACHATD, Kakas (urypa
HA3BIBACTCSI MHOTOTPAHHUKOM U
Ilonamue KaK Ha3bIBAIOTCS €TO JIEMEHTHI,
MHO202PAHHUKA. KaKOW MHOTOTPaHHUK Ha3bIBACTCS
Ilpuzma BBINYKJIBIM, IPUBOIUTH TPUMEPHI
[lousatue MHOI'OTPaHHHKOB,; 0O0BICHSTD, 2,7
MHOTOTPaHHHUKA KaKoii MHOTOTPaHHUK Ha3bIBAETCA
[pusma MPU3MOM M KaK Ha3bIBAKOTCS €€ 3,6
AIIEMEHTHI, KaKasi mpru3Ma
Ha3bIBACTCS MPSIMOM, HAKJIOHHOM,
MIPAaBUIIbHOM, H300paKaTh MPU3MBI
Ha PUCYHKE; OOBSACHSTH, UTO
HA3BIBAETCS IUIOMIAIBIO
MOJIHOM(O0KOBOM) TOBEPXHOCTH
MPHU3MBI, U IOKa3bIBATh TEOPEMY O
TJI01Ia I OOKOBOM MMOBEPXHOCTH
MPSIMON TIPU3MBI; PeliaTh 3aa4u
Ha BBIYHCIICHUE U JIOKA3aTeIbCTBO,
CBSI3aHHBIE C IPU3MOIL
Iupamuoa OOBSICHSTH, KAKOW MHOTOTPaHHHUK
HAa3bIBACTCSI MUPAMUJION U KaK
[Tnpammia HAa3bIBAIOTCA €€ 3JIEMEHTHI, 4TO 6,7
TIpaswbHas Ha3BIBACTCA MIOLIABIO 34
IHpaMHIa MOTHOW(OOKOBO#) TOBEPXHOCTH
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Vceuéunas MUPAMHUJIBI; OOBSICHSTD, 2,6
nupamMuaa Kakasl TupaMu/ia Ha3bIBaeTCS
MPaBWIbHOM, JOKa3bIBaTh
YTBEPKJICHUE
0 cBoiicTBax e€ OOKOBBIX pEOEp U
OOKOBBIX TPaHEH U TEOPEMY
0 oA OOKOBOW TOBEPXHOCTU
MIPaBUIILHOMN TTMPAMHUJIBL;
OOBSCHATH, KAKON MHOTOTPaHHUK
Ha3bIBACTCS YCEUEHHON MUPaMUION
Y KaK Ha3bIBAIOTCS €€ DJIEMEHTHI,
JIOKa3bIBaTh TEOPEMY O TUIOMIATN
OOKOBOI TTIOBEPXHOCTH
MPaBWIBHON yCEUEHHOM
MUPAMHU/IBI,
peniaTh 3aa4M Ha BBIYUCIICHUE U
JIOKa3aTeJIbCTBO, CBSI3aHHbBIC
C IMpaMuaMu, a TAKXKe 3aa4 Ha
MOCTPOEHUE CEUYECHUI TUPaMU /L
Ha 4epTekKe
Ilpasunvusie OOBsCHATH, KAKUE TOUKH
MHO20ZPAHHUKU Ha3bIBAKOTCS CHMMETPUYHBIMH
Cummerpus B OTHOCHUTEIJIBHO 2.7
MIPOCTPAHCTBE Touku (MpSMOH, TIIIOCKOCTH), YTO
[Tonsarue TaKoe EeHTP(0Ch, MITIOCKOCTH) 1,6
MIPaBUIILHOTO CUMMETpUU (HUTYPBI, TPUBOAUTD
MHOTOTpaHHUKA npuMepsl Guryp, 00J1agaronmx
DNeMEeHThI AIIEMEHTAaMU CUMMETPHH, a TaKkKe 34
CHMMETPHUH MIPUMEPBI CHMMETPHH B
MTPABHIIbHBIX ApXHUTEKTYPE,
MHOI'OT'PaHHUKOB TEXHUKE, ITPUPOJIEL; OOBSCHSTS.
Kakoii MHOTOTpaHHHUK Ha3bIBaeTCS
MIPABWIBHBIM , TOKA3bIBaTh, YTO HE
CYIIECTBYET MPABUILHOTO
MHOTOTPaHHHKA, TPAHSIMH
KOTOPOTO SIBJISIFOTCS PaBUIIbHBIC
N-yTOJIBHUKH TPU N>6; OOBSICHATD,
KaKHe CYIIEeCTBYIOT BUIBI
MPABWJIBHBIX MHOTOTPAaHHUKOB H
KaKUMH 3JIEMEHTaMU OHH
o0amaroT
KonTponbHas 5
pabota Ned
Ypoxk 060061IeHuS Hcnonb30BaTh KOMIBIOTEPHBIE 2,4
H CHCTEMaTH3aIlHH HpOrpaMmel IIpH U3YICHUN
sHAHM TeMbl « MHOTOTpaHHUKI»
3akiI0unTeIbLHOE
NMOBTOpPEeHHE Kypca
reomerpuu 10
KJIACC
= [TapamensHOCTH 6,7
S MPSMBIX U
e TITOCKOCTEH.
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IPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
n300paxxaTb KOHYC U €ro CEYEHUs
IJIOCKOCTBIO, IIPOXOASILEN Yepe3
0Cb, U TUNIOCKOCTBIO,
NEPIEHIUKYJIIPHON K OCH;
OOBSACHSATH, UTO IPUHUMAETCS 3a
IUIOLIA/b

OOKOBOI1 MTOBEPXHOCTH KOHYyCA, U
BBIBOJUTD (hOPMYJIBI TSt
BBIUHCIICHUS TTOIae O0KOBOW 1
IIOJIHOYM ITOBEPXHOCTEN KOHYCa,
OOBSACHATH, KAKOE TEJI0 HA3bIBAETCS
YCEUEHHBIM KOHYCOM U KaK €ro
MOJIYYUTh TyTEM BpallleHUs
IPSIMOYTOJIBHOM Tpalenuy,
BBIBOJIUTH

(bopMmyiy 1S BBIYMCICHUS
TJI01Ia I OOKOBOM MMOBEPXHOCTH
YCEUEHHOTr0 KOHYCa; peularhb
3a[la4¥ Ha BBIYNCIICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
KOHYCOM M YCE€4YEHHBIM KOHYCOM

[ leprieH IUKyIIpHOCTH 3.4
IPSIMBIX U
IIJIOCKOCTEN
MHOTOTpaHHUKHU 2,4
11 xknace
16 Huaunap, KoHyC U OOBACHATH, UTO TAKOE
map LWINHAPUYECKasi IOBEPXHOCTh, €€
Hununop 00pa3yrolue 1 0Ch, Kakoe TeJo
Ha3bIBAETCS LIMIIMHIIPOM U KaK
HonsTue HA3BIBAIOTCS €0 DJIEMEHTEI, KaK 3,7
HUTAHAPA MOJYYHUTh UIHHAP MyTEM
ITnomane BpAILICHUS NIPSAMOYTOJIbHUKA; 4,6
NOBCPXHOCTH n300pakaTh MWJIMHJIP U €TO
HHIMHApa cedyeHus
IUIOCKOCTBIO, MPOXOsILel uepes
0Cb, 1 IJIOCKOCTHIO,
NEePIEeHANKYIIIPHOH K OCH;
OOBSICHATD, YTO IPUHUMACTCS 32
IUI0Iab OOKOBO MOBEPXHOCTH
WINHAPA, U BBIBOAUTH (POPMYIIBI
JUIsl BBIYUCIIEHUs] OOKOBOM 1
IIOJIHOM ITOBEPXHOCTEN LUIIUHAPA;
pelaTh 3a/lauy Ha BHIYMCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3aHHBIC
C LMJIIMHIPOM
Komnyc OOBSICHSTD, YTO TAKOE KOHUYECKAs
MIOBEPXHOCTH, €€ 00pasyrouiue,
TonsiTHE KOHyCa BEPILIMHA U OCh, KAKOE TEJIO 1,5
Ha3bIBAETCSI KOHYCOM U Kak
; IInomaze Ha3bIBaIOTCH 6.7
= TIOBCPXHOCTH €ro AJIEMEHTHI, KaK MOJIy4YUTh
S Konyca KOHYC ITyTEM BpaICHHS
s Y ceu€HHBII KOHYC 5,7
-
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IIPU3MBI

3aJa4u, CBA3aHHBIC C BBIYHCIICHUEM

Cdohepa dopMynHupoBaTh ONpeIeICHUs
chepsl 1 mapa, Ux IEHTPA,
Cdepa n map panuyca, 2,3
T Y— JaMeTpa; UCCIIEIOBATh B3aHMHOE 47
PACTIONONKEHHE pacrionioskeHue chepsl u
cepbI ¥ IIOCKOCTH TUIOCKOCTH, (l)OpMynl/IpOBilTL
OTIpeieIeHne KacaTelbHOM
Kacarenbnas [IOCKOCTH 1,6
II0CKOCTS K cibepe K cepe, GopMyIupoBaTh n
JIOKa3bIBaTh TEOPEMBI O CBOWCTBE U
[Tnomane chepor - 2,6
MpU3HAKE KacaTeIbHON
IUIOCKOCTH; OOBSCHSTH, YTO
MPUHUMACTCS
3a TUIOIAb cephbl U Kak OHA
BBIpa)KaeTCsl yepe3 paguyc chepsr;
pemarth 3a/1a4u, B KOTOPBIX
GburypupyroT KOMOMHAIUU
MHOTOT'PaHHHKOB U TEJI BPAIICHUS
KonTponbHas )
pabora Nel
Ypok 060011eHus Hcnonb30BaTh KOMIBIOTEPHBIE 3,7
M CHCTEMaTH3alll1 [POTPpaMMBI IIpA U3YICHUN
SHAHMH MOBEPXHOCTEH U TEJl BPALICHUS
18 O0bémbI TeT
Oovém OOBSCHATH, KAK U3MEPSIOTCS
NPAMOY201bHO20 00BEMBI TEJ, IPOBO/IST AHAJIOTHIO
napanienenuneoa C U3MEpEHHEM IUIoIaaeH
[Tonsitue 06bEMa MHOTOYTOJIbHUKOB; 1,6
dbopmynupoBaTh
ObBEM OCHOBHBIE CBOWCTBA 00BEMOB U 3,7
HPAMOYTOJILHOT'O BBIBOJUTH C UX ITOMOILBIO
HapaJcacunmnena bopmyiy 00bEMa IPAMOYTOJILHOIO
napasuieNenumnena.
00vémbl npamoit dopMynHMpoBaTh U JOKA3HIBATH
npusmol u TeopeMbl 00 00bEME TPsIMOi
= UuUIUHOpa IIPU3MBI
= O0BEM mpsiMoit U 00bEME IMIIMH/pA: pelaTh 1,2
5 TIPHU3MBI 3aJ]1auM, CBS3aHHBIC C BBIYMCICHHEM
2 O0BéM uIMHIpa 00BEMOB ATHX T 34
= .
Oovémunl BBIBOIUTE MHTETPANIBHYIO
HAKOHHOU (bopMyITy sl BRIYHCICHUS
npu3mbol, 00BEMOB
nupamuowt u TEJI ¥ I0Ka3bIBATh C €€ IOMOIIbIO
KoHyca TeopeMbl 00 00bEME HAKTTOHHOU
Berancienne MpUMBI, 00 00BEME UpaMHIbI, 00 34
00BEMOB TeI © 00BEME KOHYCa; BHIBOJTUTH
MTOMOIIBIO (hOpMyIIBI 17151 BEIYUCIICHUS
HHTErpasia 00BEMOB yCEUEHHOM MUpPaMUIbl U
OO0BEM HAKIIOHHOM YCEYEHHOI0 KOHYCAa; peIlaTh 1,7
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10 TpEM
HEKOMILJIAHAPHBIM
BEKTOpaM

BEKTOPOB; (hopMynupoBaTh U
JIOKa3bIBaTh TEOPEMY O
pas3yoKEeHUn

JTH000T0 BEKTOPa MO TPEM JTaHHBIM
HEKOMIJIAHApHBIM BEKTOpaM;
IPUMEHSTHh BEKTOPBI IIPU PEILICHUN
reOMETPUYECKUX 3a/1a4

O0BEM nupamMuIbl 00BEMOB 3TUX Tl 3,6
O0BEéM KOHYCa 4.7
00vém wmapa u ®opMyIHpOBaATh U JOKA3bIBATH
na0uwaos cghepol TeopemMy 00 00bEMeE 11apa u ¢
O0BEM mrapa €€ TTOMOIIBI0 BBIBOJUTH (hOPMYITY 57
wiomaau cepsl; pemarb
[lnomane chepsr 3a1a4M C IPUMEHEHUEM HOPMYIT 16
00BEMOB Pa3IUYHBIX TEJ
KoHTposibHast paboTa 5
No2
Ypok 06001IeHuS 2,3
U CUCTeMaTU3allu
3HaHUI
BekTopsl B
NPOCTPAHCTBE
[lonamue eexmopa 6 dopMyaHpoBaTh ONpeaeIeHIe
npocmpancmee BEKTOpA, €ro JJINHBI,
[TonsTue BekTOpa KOJUTMHEAPHBIX U PaBHBIX 1,7
PaBeHcTBO BEKTOPOB BEKTOPOB, IPUBOIUTH MPUMEPHI
(bu3MYECKUX BEKTOPHBIX BEIUYUH
Cio:xeHune n OOBSICHATH, KaK BBOIATCS
BbIYHTAHHE JIEUCTBHUSI CIIOKEHUSI BEKTOPOB,
BEKTOPOB. BBIUUTAaHUE BEKTOPOB U
o YMHoO:KeHue YMHOXEHHE BEKTOPOB Ha YHCIIO,
= BEKTOPA HA YUCJI0 KaKMMU CBOMCTBaMHU OHU
E T — 007181310, 9TO TAKOE MPABUIIO 25
E BBIYUTAHUE TPEYroJIbHUKA, IIPpaBUIIO
8 BEKTOPOB nmapajuiejiorpaMma 1 NpaBHJIO
3 Cymma MHOT'OYTOJIbHUKA CIIOKEHUS
@ HECKOJIBKIX BEKTOPOB; pelIaTh 3aa4H,
E BEKTOPOB CBSI3aHHBIE C ICHCTBUSMU HaJl
= YMHOXeHnE BCKTOpaMH 1,7
E BEKTOpa Ha YHCIIO
g Komnnanapnwie OOBSICHATH, KAKUE BEKTOPBI
- 6EeKmopbl HA3BIBAIOTCS KOMIUTAHAPHBIMU;
; KOMIUTaHApHBIE dhopmynupoBaTh U T0Ka3bIBATh 5,7
S BEKTOPbI YTBEPKJICHHE O TPU3HAKE
g [ TpaBumo KOMILIAHAPHOCTH TPEX BEKTOPOB;
2 napajuieNienuneaa OOBSCHSATH, B UYEM COCTOHT
MIPaBUJIO Mapaiesenumnesaa
Pa37105KeHHE BEKTOPA CIIOXKEHHsI TPEX HEKOMIUTAHAPHBIX 6,7

37




OceBas cummeTpus

O6’I)${CH${TB, 4TO TaKO€ HCHTPAJIbHAasA

Ypoxk 060061IeHuS 2,4
Y CHCTEeMaTH3aIuu
3HaHUH
14 MeTo KOOPpAUHAT B OOBSICHATH, KAK BBOIUTCS
NMPOCTPAaHCTBE. MIPSIMOYTOJIBHAS CHCTEMa
JBHKEHU S KOOpAUHAT
Koopounamur mouxu B IIPOCTPAHCTBE, KAK
U KoopouHamal ONPENIETSAIOTCS KOOPAUHATHI TOUKU
éexmopa U KaK
[IpsimoyronbHas OHU Ha3bIBAIOTCS, KaK 6,7
cucTema OTIPENICTISIOTCS KOOPIUHATHI
KOOpJAWHAT BEKTOPA,
Koopaunatst (hopmyupoBaTh M T0Ka3bIBATh
BEKTOpa YTBEPKJICHHS; O KOOpAUHATAaX
CBs3b MEXITY CYMMBI M Pa3HOCTH JIBYX BEKTOPOB, 34
KOOpAHMHAaTaMu O KOOpAuHaTax NpoOru3BCACHUA
BEKTOPOB U BEKTOpPA Ha YHCIIO, O CBSI3U MEXKIY
KOOpAWHAaTaMH KOOpJAuHAaTaMM BEKTOpPa U
TOYEK KOOPJMHATaMH €T0 KOHIIA U
HpOCTGfII.HHC HadaJia, BBIBOAWUTH U UCIIOJIB30BaTh 5,7
3a/1a4i B IIPU pElIeHUH 337249 (HOPMYIIbI
KOOpAuHAaTax KOOpAUHAT CCPCANHBI OTPC3KaA,
2 YpaBHenue chepsl JUTMHBI BEKTOPA U PACCTOSTHUS
5 MEXy IBYMsI TOYKaMU; BEIBOJIUTH
= ypaBHeHUE chepbl JaHHOTO
? paauyca ¢ HUEHTPOM B IaHHOM
2 TOUKE
z Ckanapuoe OOBSICHSTD, KaK OIpeesieTCs
= npou3seedenue YTOJI MEX1Y BEKTOpaMU;
E 6E€KMOpOo6 (bopMyIupOBaTh ONpEEICHIE
CKAJIIPHOTO TTPOM3BEICHUS
EE Yron Mesy BGKTOEOB' q)OSMyanIi)eBaTb " 14
S BCKTOpaMu ’
S CrampHoe ZI0Ka3bIBATH YTBEPIHICHNS O €10 23
= CBOMCTBAX; KaK BBIYUCIUTE yrOJ
= MIPOU3BEICHNC
2 MEXy IBYMS IPSIMBIMH, a
& BCKTOPOB TaKXKe yroJl MeXIy MPSMOU |
£ Boeruucnenue yrios 4.6
£ MJIOCKOCTBIO, UCTIONB3YS
= MEXTy TIPSIMBIMH H BbIpaKenHe
IJIOCKOCTSIMU
CKaJISIPHOTO TIPOU3BEICHUS
BEKTOPOB Yepe3 X KOOPINHATHI,
MPUMEHSTHh BEKTOPHO-
KOOPJMHATHBIN METO/I IIPH
pelieHnn
TCOMETPHYCCKHUX 3a7ad
Jeusicenusn OOBSICHSATD, UTO TAKOE
0TOOpakKeHHE MPOCTPAHCTBA HA
ce0st ¥ B KaKOM CITydae OHO
Tentpambnan Ha3bIBACTCS JIBHIKEHHEM 5.7
cuMMeTpHS MIPOCTPAHCTBA;
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3epkanbHas 1 CUMMETpHUsl, OCEBasi CUMMETpHUS, 1,4
CUMMETpHSs 3epKajibHasi CHMMETPHS U
[TapamiensHbIi NapaJuIeIbHBIN IIEPEHOC,
MepeHoc 000CHOBBIBaTh
YTBEPKJICHHS O TOM, UTO 3TH
0TOOpaKeHHs MPOCTPAHCTBA HA
ceds
SBIISIOTCS IBUKCHUSIMU;
MPUMEHSATD IBUXKECHUS U
npeoOpa3oBaHus
000U IPH pEeIICHUH
reOMEeTPUYECKUX 3a/1a4
KonTposbHas 1 5
pabota Ne3
Ypok 0600menus | 1 3,6
Y CHCTEMaTU3aIuu
3HAHU
13 3ak/ounTEeIbHOE
NMOBTOpeHME NPH
MOJITOTOBKE K
HUTOT0OBOM
aTTecTalnuu 1o
reoMeTpuu
- Humuump, 3 4.7
% = KOHYC, II1ap
ﬁ E OO0BeMEI Tell. 3 2,6
Meron 3 3,4
KOOpPJIMHAT B
- MPOCTPAHCTBE
= £
- o= 3amaun Ha | 4 2,7
a E pa3InYHbIC
E E KOMOUWHAILINHA
38 KPYIJIbIX  Tel |
R X MHOI'OI'paHHUKOB
Hroro 136 Koutpoabubix pador: 7
CormnacoBano CormnacoBaHo

IIpoTokoi 3aceanust METOTUIECKOTO OOHETMHECHIIS

yuHTeNeld ecTeCTBEHHO — HayuHoro mukia MbOY COIILL

Ne2 um. C.I'. T'opuixosa

oT asrycra 2022 roma Nel

JI.A. Crenaner.

3amecTuTens qupekTopa mo YBP
JI.B. Bargacaposa

30 aBrycra 2021 roga
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