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Pabouasi nporpamma

HaumenoBanue yueOnoro npeamera MATEMATUKA (yriayOieHHbBIN)
Kimace 10-11 ®KIT'OC
Cpennee o61iee oOpa3oBaHue

KonngecTBO 4acoB:
10 xk;macc 8 yacoB B HeJlemt0, 272 yaca B IoJI
11 k;macc 8 yacoB B Heento, 272 yaca B I'OJI

Y4eOHUKH:

Anre0Opa u Havasa MaTeMatuyeckoro ananuza. 10 kiacc. ba3oBblii u
yrayonéuneiii ypoBHu. Mocksa, «[Ipocsemnienuey, 2014

Anre0Opa u Hauana MmaTeMaTuyeckoro aHanu3sa. 1 1kmacc. ba3oBblii n yriayOiaEHHBIM
ypoBHU. Mocksa, «IIpocBenienuey, 2014

I'eomerpus 10 E.B. Ilorockyes, JI.W. 3BaBud. YueOHUK 111 KIACCOB €
yIyOJIeHHBIM U IPOHIIbHBIM U3yyeHueM MateMatuku Mocksa, [[PODA, 2014
['eometpus 11 E.B. [lotockyes, JI.W. 3BaBuu. YueOHUK AJIsl KJIACCOB C
yIIyOJIeHHBIM U IPOPUIbHBIM U3yuyeHueM MateMaTtuku Mocksa, [[PODA, 2014
I'eometpus 10 E.B. Ilorockyes, JI.W. 3BaBuu. 3agaunnik. Mocksa, J[PODA, 2014
I'eometpus 11 E.B. Ilotockyes, JI.W. 3BaBuu. 3amaunuk. Mocksa, JIPODA, 2014



TlosicHuTEeILHASA 3aNIMCKA

Pabouas nporpamma o matematuke s ooydaromuxcs 10-11 kiraccoB paspaboTtaHa Ha
OCHOBe IporpamMm Juisi oO0meoOpa3oBaTeNbHbIX yupexxkaenuid u [lonokeHust o paboueit
nporpamme CMTIJI, cooTrBerctByeT DeaepaibHOMYy  KOMIIOHEHTY  T'OCYJIapCTBEHHOIO
obpazoBarensHoro crangapra (OKI'OC) ocHoBHOro o0miero oOpa3oBaHUsi MO MaTeMaTHKE.
[Tporpamma pazpaboTana Ha OCHOBE MPOTPaMM

- «Anre0pa 1 Hauajla MaTEMaTHYECKOTO aHAIM3a».

Coopauk paboumx mporpamm. 10-11 kmaccel: yueOHOe mocobue uisi 001eo0pa3oBaTeIbHBIX
opranu3zanuii: 6a3oBbiil U yriyonennsid yposau/ [cocT.T.A.Bypmuctposal.- 2-e uza. nepepad.-
M.:TIpocsenienue, 2014),

- «MaremaTuka : anreOpa M Hadaja MaTeMaTHYECKOro aHalu3a, reomerpus. I'eomerpus.
Yriyonéuusiid ypoBerb. 10-11 kimaccsL.»

Pabouas nporpamma k quaun YMK E. B. Ilorockyesa , JI.M. 3BaBuya : yqyeOHO-METOAMUYECKOE
noco6ue / E. B. ITotockyes, JI. U. 3BaBuu. - M. : [Ipocda, 2014.

Mecro npeamera B ¢erepajbHOM 0a3MCHOM Y4eOHOM ILIaHe

CornacHo ¢QenepanbHoMy 0a3ucHOMY yueOHOMY IUIaHy HJisi 00pa3oBaTENbHBIX YUPEKICHUI
Poccuiickoit denepanuu Ha uzydeHue Marematukd B 10 m B 11 Kilacce TEXHUYECKOTO U
SKOHOMMYECKOTO MPOo(dUiIsl OTBOJUTCS 8§ 4acOB B HEEN0. B COOTBETCTBUU ¢ yueOHBIM IJIAHOM
munes Ha 2018-2019 yueGHbIii ro paboyas mporpamma paccuuTaHa:

TEXHUYEeCKUH mpodmib - Ha 272 4vaca B rox (8 wacoB B HeAENto, 5 4yacoB anreOpsl, 3 yaca
reomerpun, 34 yuyeOHbIX Henenu). OOs3aTenpHas yacTh 5 yacoB M 3 dYaca 3a CuUeT YacTH,
dopmupyeMoii y4yaCTHHKaMH OOpa30BaTEIbHBIX  OTHOUICHWH, IpOrpamMma yriIyOJIeHHOTO
YPOBHS;

SKOHOMUYECKUH mpoduis - Ha 272 yaca B roa (8 yacoB B HeNenmo0, 5 4acoB anredpshl, 3 ydaca
reometpun, 34 yueOHBIX Hemenu). OOsi3aTenpHas 4acTh 5 YacoB M 3 yaca 3a CYET YacTH,
dbopMupyeMoil ydacTHUKaMu o00pa3oBaTelIbHBIX  OTHOImIEHWH. [Iporpamma yriayGlieHHOTO
YPOBHSI.

[Tporpamma yriayGnE€HHOTO YpOBHS NpenHa3HauyeHa Uil NMPO(QUILHOIO M3y4eHUs MaTeMAaTHKU.
[Ipy BBIMONHEHMHM BTOM NPOrpaMMbl TNPEABSBISIIOTCS TpeOOBaHMs, COOTBETCTBYIOLIUE
HaINpaBJICHUIO «MaTeMaTHUKa JUId MPo(hecCHOHAIBHON JesITeIbHOCTH». BMecTe ¢ TeM BBITYCKHUK
IOJIy4aeT BO3MOKHOCTh U3Y4YUTh MAaTEMATUKY Ha ropa3/io 0oyiee BEICOKOM YPOBHE, YTO CO3/1aCT
byHIaMeHT JUIs 1ajdbHeHIIero cepbE€3HOro N3y4eHusi MaTeMaTHKHU B BY3e€.

[lpy u3ydyeHMH Kypca MaTeMaTHKH Ha YIIyOJEHHOM YPOBHE MPOAOJDKAIOTCS W IOJIYydYaroT
pa3BUTHE CcoJiep)KaTeNbHble JIMHUU: «Anredpa», «DyHkuun», «YpaBHEHHs U HEPaBEHCTBA.
BBoautcs nunus «Hauana MaTemMaTHUecKOro aHanau3a». B cBoell COBOKYIHOCTH OHU OTPa)KaroT
OoraTblii ONMBIT OOyYEeHUsI MaTeMaTHKE B Hallel CTpaHe, YUUTHIBAIOT COBPEMEHHbIE TEHIEHIIUU
OTEYECTBEHHOM M 3apyOeKHOW INIKOJBI M MO3BOJSIOT PEaTM30BaTh IOCTABICHHBIE MEpes
HIKOJIbHBIM O0pa3oBaHMEM LEAM Ha HWHPOPMAIMOHHO E€MKOM U NPAKTHYECKH 3HAYUMOM
MaTepuaie. OTHU COAEpPKATEIbHbIE KOMIIOHEHTHI, pPa3BHUBAsACh Ha IPOTSHKEHUU BCEX JIET
00y4YeHHs, ECTECTBEHHBIM 00pa30M NepeIuIeTaloTCs U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.



Hesan u3yyenus: kypca marematuku B 10-11 kaaccax:

* (popmHupoBaHUE MpEACTABICHUI O MaTeMaTUKEe KaK YHUBEPCAIBHOM S3bIKE HAayKH, CPEICTBE
MOJIEJIUPOBAHUS SIBJICHUI U IPOIECCOB, 00 UAESIX U METOAaX MaTeMaTUKH;

* pa3BUTHE JIOTUYECKOIO MBIIIJIEHUS, MPOCTPAHCTBEHHOI'O0 BOOOpaXKEHUS, alTrOPUTMUUYECKON
KYJIbTYpbl, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM JIJIs1 0OYUYEHUS B BBICIICH IIIKOJIS
110 COOTBETCTBYIOIIEH CIIEIIMAIBHOCTH, B Oeayromiel MpodeCcCHOHAIBHON e TEIbHOCTH;

* OBJIQJICHUE MATEMAaTHUYECKUMH 3HAHMSMH M YMEHHMSIMHU, HEOOXOJUMBIMH B IOBCETHEBHOMN
KHU3HM, a TakXKe JJI1 M3Y4YEHHUS ILIKOJIBHBIX €CTECTBEHHOHAYYHbIX JUCLUIUIMH Ha 0a30BOM
YpOBHE, JJs TOJNydeHUs oOpa3oBaHus B O0JacTsIX, He TpeOyOmMX YriayOieHHOU
MaTeMaTH4YeCKOM IMOATOTOBKHU;

¢ BOCIIUTAHUC CPCACTBAMH MATCMATHUKH KYJIbTYPbI JTUIHOCTU (OTHOIHGHI/IC K MaT€éMaTuKE KaK K
4acTH OOIICYEIIOBCUECKOM KYJIbTYPhl, 3HAKOMCTBO C HCTOPHCH pa3BUTHUS MAaTEMATHUKH,
BBOJIIOIII/Ieﬁ MAaTEMATHUYCCKUX I/II[GfI, IIOHUMAHHUC 3HAYUMOCTHU MAaTEMATUKU JIs1 O6HICCTBGHHOFO
nporpecca);

¢ CO31aHUuC YCJ'IOBI/Iﬁ AJIs1 YMCHHUS JIOTHUYCCKU 000CHOBBIBATH CYKACHUA, BbIABUTI'ATh T'MIIOTE3bI U
IIOHUMAThb HeO6XO,Z[I/IMOCTB UX IIPOBCPKU;

* CO3/1aHME YCJIOBUH JJI1 YMEHHUS SICHO, TOYHO U TPAMOTHO BBIPaXKaThb CBOM MBICIIA B YCTHOM U
IIICbMEHHOU peuy;

* (QopmHupoBaHHWE YMEHHS WCIIOJIB30BaTh pa3IMYHbIC S3bIKM MAaTEMAaTUKH: CJIOBECHBIH,
CHUMBOJIMUYECKHH, TpapUUeCcKuii;

M q)OpMI/IpOBaHI/IC YMCHUA CBO60,Z[H0 NepexXoauTh C A3bIKa Ha HA3bIK IJII HWIUIFOCTpAIUU,
HHTCpHpCTALIUA, apIr'YMCHTALIUN U JOKA3aTCJIIbCTBA,

¢ CO3JJaHHC YCHOBI/Iﬁ JJI TUIOJOTBOPHOI'O Y4aCTHA B pa60Te B Irpynmne; yMCHHUs CaMOCTOATCIbLHO
U MOTUBHPOBAHHO OPTraHHU30BBLIBATE CBOXO ACATCIBHOCTD,

* (opMUpOBaHHE YMEHMs HCHOJIb30BaTh NPUOOPETEHHBbIC 3HAHUS U YMEHUS B NPAKTUYECKOU
NeSITeIbHOCT M TOBCEJHEBHOM >KU3HU [UIl MCCIEIOBAaHUS (MOJEIMPOBAHUS) HECIOXKHBIX
MIPAaKTUYECKUX CUTYyal[Mil HA OCHOBE U3yYEHHBIX.

B paMkax yKka3aHHBIX COJepP/KATEJIbHBIX THHUH PEIIAITCH CJeAy0IMe 3aJa4u:

* CHCTeMaTH3alusi CBEASCHUN O qucjax; HM3YUCHUC HOBBIX BHJIOB YHCJIOBBIX BBIpa)KCHI/II\/'I u
(1)OpMy.]'I; COBCPHICHCTBOBAHHUE TIPAKTHYCCKHUX HABBIKOB U BBIYHCIIMTEIHLHOM KYJIBbTYPHI,
paciipeHue W COBCPHICHCTBOBAHHUC aﬂre6pa1/1qec1<oro arrapara, C(bOpMI/IpOBaHHOFO B
OCHOBHOH MIKOJIC, U €TO IPUMCHCHHUEC K PCHICHUIO MATCMATHYCCKUX U HEMATCMATUICCKUX 3a/1a4;

* paclIMpeHHe M CHCTeMaTH3alus OOIIMX CBEACHHM O (QYHKIMIX, MOMOJHEHHE Kiacca
U3y4aeMbIX (PYHKIUH, WIUTIOCTpAIs IUPOTH IPUMEHEHUS QYHKIMN JUIs OUCAHUS U U3YYEHUS
peabHBIX 3aBUCUMOCTEH;

* U3y4eHHE CBOWCTB MPOCTPAHCTBEHHBIX T€J, OPMUPOBAHUE YMEHUS MPUMEHSTH MOJTY4YE€HHbIE
3HAHUA JJI PEUICHUS TPAKTUYECKHX 33]1a4;

¢ COBCPHICHCTBOBAHUC HHTCIUICKTYAJIbHBIX W  PCUYCBBIX yMeHI/If/’I nyTemM OGOI‘&IJ.[GHI/ISI
MaTCMaTUYCCKOTI'O A3bIKa, Pa3BUTUS JIOTUUCCKOTIO MBIIIJICHU S,

¢ 3HAKOMCTBO C OCHOBHbIMH HACAMU U METOJAaMH MAaTEMaTHYCCKOI'O aHaJIn3a.



Pe3ys1emamui 06y4eHUs

Pesynbratel 0OyueHus mpencraBieHbl B «TpeOOBaHUSX K YPOBHIO ITOATOTOBKHY,
3a/Ial0MUX CUCTEMY HTOTOBBIX PE3YJIbTaTOB OOYYECHHS, KOTOPHIC TOJIKHBI OBITH JOCTHUTHYTHI
BCEMH Y4YalIMMHUCs, OKaH4YmBaromumu 10-11 kimaccel, M JTOCTHKEHHE KOTOPBIX SIBISICTCS
00s13aTeIbHBIM YCJIOBUEM TOJIOKHUTEIBHOM arTecTauuu ydeHuka 3a kypc 10-11 kmaccoB. Otu
TpeOOBaHUSI CTPYKTYPUPOBAaHBI IO TPEM KOMIIOHCHTaM: <3HATh/TIOHUMATh», «yMEThbY,
«HCTIONB30BaTh MPUOOPETCHHBIC 3HAHUS ¥ YMEHUS B MPAKTUYECKOW JCSITEILHOCTH U
TIOBCEHCBHOM KU3HUY.

Tpe6oeaHnus K ypoeHio Mamemamu4eckoli n0d20moeKu

B pezynomame uzyuenus kypca mamemamuxu 10-11 knaccoe odyuarouguecs 001x4cHbl:
3namv/nonumams

o 3HAUYCHHE MATEMaTUYECCKOW HAYKW IJIs PEIICHUs 3a7ad, BO3HHUKAIONIMX B TCOPHUU U
MPAaKTUKE; IIUPOTY U B TO K€ BpeMsl OrPaHUYEHHOCTh MPUMEHEHHs] MaTeMaTHYeCKHX
METOJIOB K aHAJIN3Y M HCCIICOBAHUIO MTPOIIECCOB M SIBIICHUH B TIPUPO/IE M OOIIECTRE;

o 3HAUCHHE TMPAKTUKHM M BOMNPOCOB, BO3HHUKAIOUIMX B CaMOW MaTeMaTuke s
(GOPMUPOBAHUS U PA3BUTHUSI MATEMATUYECKON HAYKH; HCTOPHUIO PA3BUTHS IMMOHATHS YHCIA,
CO3/IaHMSI MaTEMaTHYECKOTr0 aHAJIN3a, BOSHUKHOBEHHUS U Pa3BUTHS T€OMETPUH;

e YHUBEPCAIBHBIM XapakTep 3aKOHOB JIOTUKA MAaTEMaTHYEeCKUX PACCYKICHHH, WX
MPUMEHUMOCTH BO BCEX O0JIACTSAX UETOBEUYECKOU NIeATEIbHOCTH;

e BEPOSTHOCTHBIA XapaKTep Pa3IMYHBIX MPOIIECCOB OKPYKAFOIIETO MUPA.

Anceopa

Ymemo

o BBINOJHATH aApU(PMETUUECKHUE NCHCTBUS, COYETas YCTHBIE M IHCHMEHHBIC TPHUEMBI,
IPUMEHEHHE BBIYUCIUTENIBHBIX YCTPONCTB; HAXOJIUTh 3HAUYEHUS KOPHSA HaTypalbHOU
CTENEHM, CTENEHU C palMOHAIbHBIM IIOKa3aTenaeM, Jjorapudma, HCHOIb3YS MpHU
HEOOXO/IMMOCTH BBIUMCIIUTENIbHBIE YCTPOWUCTBA; IMOJB30BaThCS OLEHKOW M MPUKUIAKOU
IIPU NPAKTUYECKUX pacyeTax;

o IMPOBOJAUTH IO H3BECTHBIM (OpMYyJIaM M IpaBUiaM IpeoOpa3oBaHusi OyKBEHHBIX
BBIPQKEHHM, BKIIIOUAIOLINX CTEMEHH, PaauKajbl, JIOTapU(PMbl U TPUTOHOMETPUUECKHE
byHKIUY;

o BBIYMCIIATH 3HAUYEHHUS YMCIIOBBIX U OYKBEHHBIX BBIPQKEHUH, OCYIIECTBIISASI HEOOXOAUMbIE
HOJICTAHOBKH U ITPeoOpa3oBaHus;

UCnonb306ams NPUOOpemeHnbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmelbHOCmU U
NOBCEOHEBHOIL JHCUZHU OJIAL:

o TMPAKTUYECKUX DPACUYETOB MO (opMysiaM, BKIroYas (OPMYIbI, COJEp)KallUe CTEIEeHH,
pamukanbl, Jorapupmsl M  TPUTOHOMETpUYECKHE (YHKLIMH, HCHOJb3ysd MpHU
HEO0OXOIUMOCTH CIIPABOYHbIE MaTEpHAIIbI U MIPOCTENIIINE BHIYUCIUTENBHbBIE YCTPOIICTBA.

DyHKyuu u 2paguku
ymemp

o ONpeAessaTh 3HaueHHWE (DYHKIMM MO 3HAUEHHUIO apryMeHTa NpU Pa3IMYHBIX CIIOCOOax
3aJaHus QYHKIINHY,

e CTPOMTH IpaMKu U3yYEHHBIX (PYHKIUH;

o OIHUCHIBaTh MO TpaduKy U B IPOCTEHIINX cllydasx Mo (Gopmyse MoBeJeHHe U CBOMCTBA
GyHKUIUH, HAXOAUTH N0 TpaguKy GYHKIMK HAaMOOJbIINE U HAUMEHBIINE 3HAUCHUS;

e HAXOIUTH 1O rpaduKy QYHKIIMH HAUOOJBIITNE U HAUMEHBIIINE 3HAYCHHUS;

o pemaTh ypaBHEHUS, IPOCTEHIINE CUCTEMbl YpaBHEHUH, UCTIONB3Ys CBOMCTBA (DYHKIMHA 1
UX rpa(uKoB;

e HCCIIEZIOBATh B MPOCTEHIIMX chy4yasX (YHKIMM HAa MOHOTOHHOCTb, HaXOJUTh
HauOoJIbIINEe M HAMMEHBIINE 3HaueHHsl (PYHKIMH, CTPOUTh I'pa)MKU MHOTOUIEHOB U
NPOCTEUIINX PALMOHANBHBIX (DYHKIMH C WIIOJIB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHaIu3a;



Bnanerp moHATHSAMU: 3aBUCUMOCTD BETMYMH, (DYHKIMS, apTYMEHT U 3HaueHHe (YHKIUH,
o0acTh OmpeneneHuss W MHOXKECTBO 3HAa4eHUH (yHKIMH, TpaduK 3aBUCHUMOCTH,
rpadpuxk QyHKUUK, HYIW (QYHKIHH, NPOMEXKYTKU 3HAKOMOCTOSIHCTBA, BO3pacTaHue Ha
YHUCIOBOM IPOMEXYTKE, yObIBAaHWE Ha YHCIOBOM MPOMEKYTKE, HauOojbllee U
HauMeHbIllee 3HadeHWs (YHKIMM HA YHCIOBOM HPOMEXKYTKE, IMepUOJAMYEecKas
byHKIMA, Tepuon, 4E€THas W HedETHAs (PYHKIMH, yMETh IPUMEHSTH 3TH MOHATHS MPH
pEeIleHUH 3a/1a4;

BJIAJICTh TOHATHUEM: CTeNeHHass (YHKIMSA; CTPOUTh €€ rpaduk M yMeTh NPUMEHSATH
CBOICTBa cTeNeHHOW (PYHKIUU IPU PEIICHUH 3a]1a4;

BJIAJICTh MOHATUSAMH: TOKa3aTeiabHas (YHKLHWS, SKCIIOHEHTA; CTPOUTh MX Trpaduku u
YMETb IPUMEHATH CBOWCTBA MOKAa3aTeNbHON (DYHKIMH MIPU PELICHUH 33]1aY;

BJIAJCTh MOHATHEM: Jorapupmuueckas ¢GyHKIHSA; CTPOUTh €€ Tpaduk U yMETh
MPUMEHSTh CBOMCTBA JIoTapu(pMUUeCKON (HYHKIIUU MPU PELICHUH 33/1a4;

BJIAJICTh MOHSATHEM: TPUTOHOMETpUYECKHE (YHKIWHU; CTPOUTHh MX TpaduKu U yMmMeTb
MPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIMI MpU PELICHUH 33/1a4;

BJIAJICTh MOHATHEM: 00paTHAs (YHKIMS; TPUMEHSATH 3TO NOHSATHE MIPH PEIICHUHU 33/1a4;
OPUMEHSTh TpPU PEUICHHH 3aj]ad CBoWcTBa (YHKIHMI: YETHOCTh, MEPUOAHYHOCTD,
OTrPaHUYEHHOCTb;

MPUMEHSTH [IPH PEIICHUH 33724 TpeoOpa3oBanus rpadukoB QyHKINN;

BJIQJI€Th  IOHATUSMHU:  YHUCJIOBbIE  IIOCIEAOBATEIbHOCTH,  apumeTnuyeckas WU
reoMeTpHUecKas MPOrpeccuu;

OPUMEHATh IMpU pEIIeHWH 3ajad CBOMCTBA M MpHU3HAKU apuMeTndeckon u
T€OMETPUUYECKON MPOTPECCUM;

BJIQ/IETh NOHITUEM: aCUMIITOTA; YMETh €0 IPUMEHSTH IIPU PELIEHUHN 3a/1a4;

MPUMEHSTh METOJbI PelIeHHUs MpocTermux nuddepeHnaibHbIX YpaBHEHUN MIEPBOro U
BTOPOTO MOPSAKOB.

B noeceonesnoii ycusnu u npu usyuenuu Opyux y4eOHbIX HPeOMemos:
ONpeAeNsaTh 1Mo rpadukaM M UCHOJIB30BaTh JUISl PEUICHUs MPUKIATHBIX 3a/1ad CBOICTBa
peasbHBIX MPOLECCOB M 3aBHUCUMOCTEH (HauOoNblIME W HAWMEHbIIWE 3HAYCHUS,
IIPOMEXYTKH BO3pAacTaHHsl M YOBIBaHUS, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, aCUMITOTHI,
TOYKHU nepernda, Nepuoa u T. I1.), UHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOU CUTYAIUU;

OTpeseNATh Mo rpadukaM MpOCTeHIINe XapaKTepPUCTUKH MEPUOJUUECKUX MPOILIECCOB B
OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAAUOCBSI3H U T. 1. (AMIUTUTY/AA, IEPUOJ U T. 11.).

Hauaaa mamemamu4eckozo aHaau3d

BJIQJIETh TOHATHEM: OECKOHEUHO YOBIBaroIlasi reoMeTpuyecKas MpOTrpeccus U YMeTh
IIPUMEHSATD €TI0 IPU PEIICHUH 3a1a4;

MIPUMEHSATH JUIsl PEIIEHUs 3a/1a4 TEOPUIO MPEJIETIOB;

BJIAJICTh MOHATUAMU: OECKOHEYHO OOJIBIINE YHCIOBbIE OCIEI0BATEIBHOCTH U
0OECKOHEUHO MaJble YUCJIOBBIE IOCIEIOBATENBHOCTH; YMETh CPaBHUBAaTh OECKOHEUHO
OosbIre 1 6ECKOHEUHO Mallble TIOCIEeI0BATEIbHOCTH;

BJIQ/IETh MOHATUSMHU: NIPOU3BOIHAS (YHKIIMHU B TOUKE, IPOU3BOIHAS QYHKIUY;
BBIYUCIIATH POU3BOHBIE AIEMEHTAPHBIX (DYHKIMHA U X KOMOMHALIUH;

HCCIIeI0BaTh (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

CTPOUTH TPapUKH U IPUMEHSTh UX K PELICHUIO 33]a4, B TOM YHUCIIE C TapaMeTpOM;
BJIQ/IETh TIOHATHEM: KacaTelbHas K rpapuky (yHKIUH; YMETh NPUMEHSTh €ro Ipu
pELICHUH 3a/1a4;

BJIAJICTh NOHATUSAMU: IEPBOOOpa3Has, ONpeIeNEHHbIN HHTErpal;

npuMeHsTh Teopemy Hprotona-JleiiOHuIa u e€ criieacTBUs A pelIeHus 3a/1a4;

CBOOOJHO BIAJETh CTAHJAPTHBIM aNlapaToM MAaTEMaTHYeCKOro aHalu3a Juid
BBIYUCIICHHSI TPOU3BOAHBIX (YHKIIMU OHOM IepeMeHHOM;



e CBOOOJHO MPUMEHATH aNmapaT MaTeMAaTUYECKOTO aHAIM3a Il UCCIICAOBAHUS (PYHKITHIA
U MIOCTPOEHUS TPapUKOB, B TOM YHUCIIE UCCIEJOBAHNS Ha BBIMYKIIOCTb;

e ONEpPUPOBATH MOHATHEM IIEPBOOOPA3HOM JUIsI peILICHHS 3a1a4;

e OBJIAJETh OCHOBHBIMH CBeJeHUAMU 00 wuHTerpage HeloroHa-JIeliOHMIa u  ero
IPOCTEHIINX IPUMEHEHUSX;

e OIEpPUPOBATh B CTAHJAPTHBIX CUTYaLUAX IPOU3BOAHBIMYU BBICIIUX MTOPSAIKOB;

e YMETh IPUMEHSTH MIPH PELICHUHU 3aJ[ad CBOMCTBA HENMPEPHIBHBIX (PYHKIUH;

e YMETb IIPUMEHSATH IIPU PEIICHUN 3a7a4 TeopeMsl Beliepiurpacca;

e YMETb BBIIOJIHATh NPUONMKEHHBIE BBIYMCIEHUS (METOJABl pEIICHHUS YPaBHEHUH,
BBIUHUCIICHUSI ONPEAEIEHHOTO HHTErpaja);

e YMEThb NPUMEHATH NPUIIOKEHHUE IIPOU3BOJIHON U OIPEACIEHHOIO UHTErpaja K PEIICHUIO
3aJa4 eCTECTBO3HAHMS;

e BIAJETh TMOHSATHSAMH: BTOpas MPOU3BOJHASA, BBINYKJIOCTh Tpaduka (YHKLIUHU; YMETh
Uccie10BaTh (PYHKIMIO HA BBITYKJIOCTb.
B noeceonesnoit srcusnu u npu usyueHuu Opy2ux y4eOHvIX NpeOMemos:

e - pelwiaTh NPUKIAJAHBIE 3a7a4d M3 OHONOIWH, (PU3MKHU, XUMHMHU, SKOHOMUKHU U JIPYTHX
IIPEMETOB, CBS3aHHBIC c UCCIIEA0BAaHUEM XapaKTEPUCTUK IIPOLIECCOB,
MHTEPIPETUPOBATH [TOIYYECHHBIE PE3YJILTATHI.

YPaeHeHllﬂ U HepaeeHcmea

ymemp

e .ONEpUPOBATh MOHATUSMHU: YPAaBHEHHUE, HEPABEHCTBO; PABHOCWIbHBIE YPAaBHEHUS H
HEPAaBEHCTBA; YpaBHEHUE, SIBIISIOIIEECS CJIEICTBUEM APYroro ypaBHEHHS; ypaBHEHMUS,
PaBHOCUJIbHBIE HA MHOXKECTBE; PABHOCHIIbHBIE IPEOOPA30BaHMs YPABHEHHIA,

e pemarb pa3Hbie BUAbI YPABHEHUN W HEPABEHCTB M MX CHCTEM, B TOM YHUCJIE HEKOTOPHIE
YpaBHEHUS TPEThEH U 4eTBEPTOU CTENEHEH, JPOOHO-pallMOHANIbHBIE U UPPALIMOHATILHBIC;

e OBJAJETh OCHOBHBIMH THIIAMHU TMOKAa3aTEIbHBIX, JIOTAPU(PMUUIECKUX, UPPALUOHATBHBIX,
CTENEHHBbIX YpPaBHEHHUW M HEPABEHCTB M CTaHAAPTHBIMU METOAAMHU UX PELIEHUN u
MIPUMEHSTH UX TIPU PEIICHUU 3a]1a4;

e TIPUMEHSATH TeopeMy be3y K peleHno ypaBHEeHHUI;

o TIPUMEHATH TeopeMy BueTa 1iis peneHns HEKOTOPhIX YpaBHEHUM CTENEHHU BBIIIE BTOPOM

o TOHUMAaThb CMBICI TEOPEM O PAaBHOCWIBHBIX M HEPAaBHOCHIIBHBIX MPEOOPa30BaHMIX
YpaBHEHUHN U YMETh UX JIOKA3bIBATh;

e BIAJAETh METOJAMH DEIICHUS ypaBHEHUH, HEPABEHCTB M HX CHUCTEM, YMETh BBIOMpATH
METO/]] peLIeHHs] © 000CHOBBIBATh CBOM BBHIOOD;

e HCMOJB30BaTh METOJ| MHTEPBAJIOB MJSl PEIIEHUsS HEPaBEHCTB, B TOM YHCJIE APOOHO-
palMoOHATBHBIX U BKIIFOYAIOIINX B €05 UPPAIIMOHATILHBIE BBIPAYKEHNS,

o pemarp anreOpanueckue YpaBHEHHMs] M HEPaBEHCTBA U HMX CHUCTEMBI C IapamMeTpaMu
anredpandeckuM U rpaguueckuM MeToaMu,

e BIAJETh Pa3HBIMHU METOJIAMHU JIOKA3aTeJIbCTBA HEPABEHCTB;

e pemaTh ypaBHEHHUS B IEJIBIX YHCTIAX;

« u300paxkaTh Ha MJIOCKOCTU MHOKECTBA, 33]JaBAEMbIe YPaBHEHUSMH, HEPABEHCTBAMH M MX
CUCTEMaMH;

e CBOOOJIHO UCIOJB30BaTh TOKJIECTBEHHBIE MPEOOPA30BaHUS MPU PEIICHUU YpaBHEHUH U
CHUCTEM YpaBHEHUH;

e CBOOOJHO OMpeAeNsATh THUI U BBIOMPATh METOJ pPEIICHUS TOKa3aTeNbHBIX U
norapu(MUUECKUX YpaBHEHHUH W HEPABEHCTB, WPPAlMOHAIBHBIX YpPaBHCHHH U
HEPaBEHCTB, TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;

e CBOOOJIHO pemIaTh CHUCTEMBI JINTHEWHBIX YPaBHECHHIA;

e pelaTbh OCHOBHBIE TUIIbl YPABHEHUI U HEPABEHCTB C MapaMeTpaMu;

e TNPUMEHATH NPH PEIICHUH 3a/1a4 HepaBeHcTBa Komu-byHskoBckoro, bepnymm;

. B NMOBCEJHEBHOM KM3HU M NPH M3YYEHUHM [PYTrUX NpPeAMeTOB:

e COCTABJIAITh W pEIIaThb yYpaBHEHMS, HEPABEHCTBA, MX CHUCTEMbI IPU PEIICHUM 3a1a4 M3
JIPYTUX y4eOHBIX MPEIMETOB;



ymemp

BBIIIOJIHATh OLEHKY TPaBAONOJOOMS pEe3yNbTaTOB, IIOJIy4aeMbIX TpPU pEIICHUH
pa3INYHBIX YPAaBHEHWH, HEPAaBEHCTB M HMX CUCTEM, IPHU PEIIEHUM 3aJad U3 APYrux
y4€OHBIX IIPEIMETOB;

COCTaBJIATh U PeLIaTh YpaBHEHUs M HEPABEHCTBA C IIapaMeTpaMU IpU PELICHUHU 3a]a4 U3
JpYruX yu4eOHBIX IPEAMETOB;

COCTaBJIATh YpPABHEHUE, HEPABEHCTBO WM HMX CHCTEMY, OIIMCBIBAIOLIME DPEaTbHYIO
CUTYaLMIO WM NIPUKJIAJHYIO 3a7a4y, UHTEPIPETUPOBATh NOJyUYEHHbIE PE3YIIbTaThI;
UCIOJIb30BaTh NPOIPAMMHBIE CPEJCTBA IPU PEIIEHUHU OTAENbHBIX KJIACCOB YPaBHEHUH U
HEpPaBEHCTB.

InemMeHMbI KOMOUHAMOPUKU, CMAMUCMUKU U Meopuu éeposimHocmeti

OMEepUPOBATh OCHOBHBIMU OIHUCATENIbHBIMU XapaKTePUCTHKAaMH YHCIOBOTO Habopa;
MOHSITUSIMU: T€HEpaIbHasi COBOKYITHOCTh U BHIOOPKa;

OMEepUPOBATh TMOHATUSMHU: YaCTOTA U BEPOSTHOCTh COOBITHS, CyMMa U IPOU3BEICHUE
BEPOSITHOCTEH; BBIUUCISATH BEPOSITHOCTH COOBITHI Ha OCHOBE TIO/ICUETA YK CIIa UCXO0/I0B;
BJIa/IETh OCHOBHBIMHU MOHATUSMU KOMOUHATOPUKU U YMETh MPUMEHATH UX MPU PELICHUU
3a/1a4;

UMETh MPEJCTaBlIeHnEe 00 OCHOBAX TEOPUHU BEPOSATHOCTEH;

MMETh TMPEJCTABICHUE O [JHUCKPETHBIX W HENPEPBIBHBIX CIy4alHbIX BEIWYMHAX U
pacupeneneHusax, 0 He3aBUCUMOCTHU CIIyYalHbIX BEJINYUH;

MMETh IIPEACTABICHUE O MATEMATUUYECKOM OKUJAHUU U JUCIIEPCUU CIYYANHBIX BETUYUH
HMMETH MPEJCTABICHUE O COBMECTHBIX PACIIPEACICHUAX CIy4YallHbIX BEJINYHH,

NOHUMAaTh CYThb 3aKOHa OOJBIIMX YHUCE] M BBIOOPOYHOTO METO/AAa H3MEPEHHUs
BEPOSITHOCTEM;
UMETh [MPEJICTaBICHHE O HOPMAJIBHOM paclpeelieHud U TMpUMepax HOPMAaJIbHO
pacnpeneNEéHHBIX CIIy4allHbIX BEJIUYHH;
UMETh NPEJCTABICHUE O KOPPEISAINH CIyJailHbIX BEINYMH;
MMETH MPEICTABICHUE O LEHTPAIBLHOU MIPENETBbHON TEOPEME;
UMETh TNPEJCTABIEHUE O BBHIOOPOYHOM KOA(P(DUIMEHTE KOpPpeIslUd U JIMHEHHOU
perpeccuy;
UMETh TPEACTABIEHUE O CTATUCTUYECKUX THUIOTE3aX M IPOBEPKE CTaTHCTUYECKOU
TUIIOTE3bl, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAUYMMOCTH;
UMETh MPEJCTABIECHUE O CBA3U SMIIUPHUUECKUX U TEOPETUUYECKUX PACIIPECIICHUN;
MMETH NMPECTABICHNE O KOAUPOBAaHUY, IBONYHOHN 3aIIMCH, JBOMYHOM JIEPEBE;
BJI/IETh OCHOBHBIMU TMOHATUSMHU Teopuu rpadoB (rpad, BepumHa, peOpo, cTeneHb
BEPIINHBI, TyTh B Tpade) U yMeTb NPUMEHATh UX MPH PELICHUH 3a]1a4;
UMETh MPEJCTABIIEHUE O JEPEBbIX U YMETh MPUMEHSATH €ro IpU PEeLIeHUH 3a/1a4;
BJIQ/IETh MTOHATHEM: CBSI3HOCTD; YMETh IPUMEHATH KOMIIOHEHTHI CBSI3HOCTH TP PELIEHUH
3ajay;
YMETh OCYILIECTBIATH IyTH 10 péOpam, 00Xx01bl pédep 1 BepIIMH rpada;
UMETh IpescTaBiIeHne 00 DiliepoBoM U ['aMUIBTOHOBOM MYTH; UMETh MPEACTABICHUE O
TPYAHOCTH 3aJja4l HaXOX1eHUs | aMUIIbTOHOBA IIyTH;
BJIQ/IETh TOHSATUSIMU: KOHEYHbIE CUETHBIE MHOXECTBA; CUETHBIE MHOXECTBA; YMEThb
IPUMEHSTH UX MPU PELICHUH 3a/1a4;
- YMETh IPUMEHATh METOJ MaTeMaTUYECKOW NHIYKIIHNH;
- YMETb IPUMEHATH NPUHIUN J{MpUXJie IpU pElIeHNH 3a1a4.
B NOBCEHEBHOM XHU3HU U MpPU U3YyYEHHUU JPYTHX IPEIMETOB:
- BBIYUCIISATH WJTU OLIEHUBAThH BEPOSITHOCTU COOBITHI B peabHOM KU3HU;
- BBIOMpaTh METOJIBI TIOIXO/ISIIETO MPEICTABIICHUS U 00paOOTKH JaHHBIX.
T'eomempus



Brnagerp TreoMeTpUYECKMMH TOHSATHUSMU TPU PEHICHWH 33a7a4 W [POBEICHUH
MaTeMaTHYECKUX PACCYKICHUM;
CaMOCTOSITENILHO (OPMYIIMPOBATH OMPEICICHUS T€OMETPUYECKUX (DUTYp, BBIIBUTATH
THIIOTE3bl O HOBBIX CBOMCTBAaX M MPU3HAKAX I€OMETPUYECKUX (UTYp U OOOCHOBHIBATH
WIH OMPOBEPraTh UX, 0000IIATh WM KOHKPETU3HPOBATHh PE3YJbTAThl HA HOBBIX KJaccax
¢Guryp, MpoBOJAUTH B HECIOXKHBIX CIy4asX KiIacCUPUKAIUIO (QHUTYp IO Pa3IuYHBIM
OCHOBaHUSIM;
UCCIICIOBATh YEPTEXKH, BKIFOYAass KOMOMHAIMU (UTYp, M3BJICKATh, HHTCPIPETHPOBATh U
peoOpa3oBEIBATh HHPOPMAIIUIO, TIPECTABICHHYIO Ha YePTEkKax;
pemarh 3aa4d TEOMETPHYECKOTO COJIEP)KAHHS, B TOM YHCJIE€ B CHUTYalMsX, KOT/a
QITOPUTM pEIICHUS HE CIIEAyeT SBHO W3 YCJIOBHUS, BBITIONHATH HEOOXOJIUMBIC IS
pelIeHHs 3aJa4d JIO-TIOJIHUTEIbHBIC TIOCTPOCHUS, HUCCIIEA0BAaTh BO3MOXKHOCTH pUME-
HEHUS TeopeM U (HOPMYIT [T PEIICHUs 33/1a4;
yMeTh (POPMYITHPOBATH M JOKA3bIBATh T€OMETPUICCKHUE YTBEPIKICHUS;
BJIQJICTh IOHITHSIMH CTEPEOMETPUU: TIPU3Ma, IMApAIIICIICITUIIS, TMPAMHKIA, TETPadIp;
UMETh MPEJICTABICHUS 00 aKCHOMaX CTEPEOMETPUU W CICJCTBHSX W3 HUX U YMETh
MPUMECHSITH UX TPU PEIICHUH 3a/1a4;

YMETh CTPOUTh CEYCHUST MHOTOIPAHHHMKOB C HCIOJb30BAHUEM Pa3IMYHBIX METOJIOB, B
TOM YHCJIE U METO/Ia CIIEJIOB;

NPEJCTAaBICHUE O CKPEIIMBAIONIMXCS MPSIMBIX B IPOCTPAHCTBE W YMETh HAXOJUTh
YTOJI U PACCTOSTHUE MEXKIY HUMU;
NPUMEHSTh TEOPEMbBI O MAPAIUICTBHOCTH TPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE IMPH
pEIICHUH 33]1aY;
YMETh MPUMEHSITh NapajlIeIbHOE IPOSKTHPOBAHUE [Tl N300paskeHus PUryp;
YMETh MPUMEHSATH MEPICHAUKYIIPHOCTH MPSMOU U TIIOCKOCTH MPH PEIICHUH 3a/1a4;
BJIAJICTh TMOHATUSAMH OPTOTOHAIBHOE MPOCKTUPOBAHUE, HAKIOHHBIE W HMX IPOCKIIUH,
YMETh MPUMEHSATH TEOPEMY O TPeX MEePIEHANKYIIIpax MPH PEIICHUH 3a/a9;
BIQJIETh TOHATUSMU pPACCTOSHUE MeXay (urypamMu B TMPOCTPAHCTBE, OOIIMIA
MEPICHIUKYIISAP IBYX CKPEIIUBAIOIMINXCS MPSIMBIX U YMETh MPUMEHSITh UX TIPH PEIICHUH
3a/1ay;
BJIQJICTh TIOHSITHEM YroJl MEXIY MPSIMON W IUIOCKOCTHIO M YMETh NMPHUMEHSTH €ro IpH
pEIIeHUH 3a/1aY;
BJIQJICTh TIOHATHUSIMH JABYTPAHHBIN YTOJI, YOI MEXIY TUIOCKOCTSIMH, TIEPIICHIUKYIISPHBIC
TUIOCKOCTH M YMETh MIPUMEHSTh UX MPU PEIICHUH 3a/1a4;
BJIQJICTh TMOHATHSIMHY IIPU3MA, TIapaJUICIICIIHIIC]T U IPUMEHSTH CBOMCTBA MMapaijie/IeIuIe/a
MU PEIICHUH 33]1aY;
BJIQJICTh TIOHATHEM TMPSIMOYTOJBHBIA TapauIeIeUIel U MPUMEHSITh €ro MpU PEIICHAH
3a/1ay;
BJIQJICTh MOHATHAMH THPAMUIA, BHJBI MHPAMUJ, SJIEMEHTHI MPABUILHOW MUPAMHIBI H
YMETh MPUMEHSATH UX MIPU PEIICHUU 3a7a4;
UMETH TPEJICTaBIICHNE O TeopeMe Ditiepa, MPaBUILHBIX MHOTOTPAHHUKAX
BJIQ/ICTh MOHSATUEM IUIOMIA](b OBEPXHOCTH MHOTOTPAHHUKA H YMETh MPUMEHSTH €0 MpH
pEIIeHUH 33]1aY;
BJIQ/ICTh MOHATHSIMH Tella BpalleHUs (MUIUHAP, KOHYC, Iap U cdepa), X CeUCHUS U
YMETh MPUMEHSATH MX TIPH PEIICHUH 3a71a4;
BJIQ/ICTh MOHATHSIMH KacaTellbHbIE MPSMbIE W IUIOCKOCTH W YMETh MPUMEHSTh UX IPH
pEIIeHUH 33]1aY;
UMETh MPEACTABICHUS O BIIMCAHHBIX M OMHCAHHBIX cepax U YMETh MPUMEHSTh UX TpU
pEIIeHUH 33]1aY;
BJIQ/IETh MOHITUSIMH 00bEM, 00bEMbl MHOTOTPAHHHUKOB, TEJT BPAIICHUS U MPUMEHSATh UX
NIPU PEUICHNUH 33/1a4;
- IMETh TPEACTABICHUE O pa3BepTKEe MHWIUHApPA W KOHYycCa, IUIOMIAU IOBEPXHOCTU
IWIMHPA U KOHYCa, YMETh IIPUMEHSTh UX TIPU PEIICHUH 3a/1a4;



e HMETh NpEeJCTaBICHHE O MJIOMIAIU chepbl U YMETh IPUMEHSTD €ro MPH PEICHUH 3a/1a4;

e yYMETb peuiaTh 3a7a4yd Ha KOMOMHAIIMY MHOTOIPAaHHUKOB U TeJl BPaIllEHUS;

e -METh IMpEJCTaBICHHE O NOJO0MHM B MPOCTPAHCTBE M YMETh pellaTh 3aJadyd Ha
OTHOILIEHHE 00BEMOB U IUIOIIAJIeH TOBEPXHOCTEN MOAOOHBIX QUTYp.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

e COCTaBIATh C MCIIOJI30BAaHHUEM CBOWMCTB TE€OMETPUYECKMX (GUIyp MaTeMaTHYeCKue
MOJEIM JJIsl pELIeHUs 3aJad IPaKTUYECKOro XapakTepa W 3aJad M3 CMEXKHBIX
JUCLIUILINH, UCCIEA0BATh IOJyYEHHBIE MOJIEIN U HHTEPIIPETUPOBATh PE3YNIbTAT.

« Bexkropsl 1 KOOpAMHATHI B IPOCTPAHCTBE

« Bnaners NOHATHAMU BEKTOPBI U MX KOOPAMHATHI;

e YMETb BBINOJIHATH ONEPALNU HAJ BEKTOPaMH;

e HCIOJIB30BaTh CKAIPHOE IPOU3BENCHNE BEKTOPOB IIPH PEILIECHUU 3aa4;

e TPHUMEHATh YPAaBHEHHE IUIOCKOCTH, (POPMYILY PacCTOSIHUS MEXIY TOYKAMH, YpaBHEHHE
cdepsl IIpU peLICHUH 3a]1ay;

IIPUMEHSTh BEKTOPBI U METOJ] KOOPAUHAT B IIPOCTPAHCTBE MPHU PELIECHUH 33/1a4.

O6weyuye6HbIE yMEHUS, HABbLIKU U CNOCOObI dessime/sibHOCmu

B xone npenonaBanus marematuku B 10-11 kmaccax, paboTel Hajx (GOPMHPOBAHUEM Y
00yyaroluxcsl NepeYrCIeHHBIX B IIPOrpaMMe 3HAHUW U YMEHMH cieayeT oOpalaTh BHUMaHUE
Ha TO, 4TOOBl OHM OBJAJEBAIM YMEHHUAMHU OOLICYy4eOHOro XapakTepa, pa3HOOOpa3HbIMU
crioco0amu JesITeIbHOCTH, TPUOOPETAIH OTIBIT:

o IUIAHUPOBAaHUS U OCYLIECTBICHHUS QJITOPUTMUYECKON NEATEIbHOCTH, BBITOJIHEHHS
3aJJaHHBIX U KOHCTPYHPOBAHUS HOBBIX JITOPUTMOB;

o peleHHsl pa3HOOOPa3HbIX KJIACCOB 3aJad M3 Pa3IMYHBIX pa3eioB Kypca, B TOM YHCIe
3aja4, TpEOYIOIUX MMOMCKA ITyTH B CIIOCOOOB pEIICHUS;

o HCCIICZIOBATENIbCKOM JEATeNbHOCTH, pa3BUTHUS HJEH, NPOBEIEHUS HSKCIEPUMEHTOB,
0000111eHuS, TOCTAaHOBKHU U (POPMYIMPOBAHUS HOBBIX 3a/1a4;

¢ SCHOT0, TOYHOT'O, TPAMOTHOI'O U3JI0KEHUsI CBOUX MBICIIE B yCTHON M MUCbMEHHOMW peuH,

UCIIOJIb30BAaHUSl PA3JMYHBIX SA3BIKOB MaTeMaTUKH (CIOBECHOTO, CHMBOJIMYECKOTO,

rpau4eckoro), cBOOOJHOTO Mepexoaa C OJHOTO A3bIKAa Ha JIPYTroil A MIUIIOCTPALUH,

MHTEpIIpETalluY, apTyMEHTAllUU U JI0Ka3aTeIbCTBa;

o TIPOBEACHHUS JOKa3aTENbHbIX PACCYXAECHUH, apryMEHTAIMH, BbIIBH)KEHHS THIIOTE3 U MX
00OCHOBAHHS;

o TMIOMCKa, CHUCTEMaTH3alllM, aHaJIuW3a U KiIacCU(PUKALUU UHPOPMALUHU, HCIIOJIB30BAHHS
pa3HoOOpa3HbIX MH(POPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYAs Y4eOHYI0 M CIIPAaBOYHYIO

JUTEpATypy, COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH.

Coaepxxanue yueOHOro npeamera «Aaredpa»
Yuciia m BbIpaKeHUs

MHoXecTBa HaTypalibHBIX, LEJbIX, palMOHAIbHBIX, JEHCTBUTENBHBIX 4YHCEld. MHOXECTBO
KOMIUIEKCHBIX uncen. JIeHcTBUs ¢ KOMIUIEKCHBIMU yKciaMi. KoMIsiekCHO conpsiKEHHbBIE YncIa.
Monynb u apryMeHT uncia. TpuroHoMmerpuueckas GopMa KOMIUIEKCHOTO YUCIA.

Pagnannas wmepa yrna. TpuroHomerpuueckas OKpyXHOCTb. CHHYC, KOCHUHYC, TaHI€HC U
KOTaHTeHC uucia. TpuroHomerpuueckue (OpMyNbl MPUBEACHHUS W CIOXKEHUs, (popmysbl
JIBOMHOTO M TOJOBMHHOrO yriua. [Ipeobpa3zoBaHue CyMMbl M Pa3HOCTH TPUTOHOMETPHUECKUX
(GyHKLUH B Ipou3Be/IeHHE U 0OpaTHbBIE TPe0Opa30BaHMUS.

CreneHs ¢ JelCTBUTEIbHBIM ITOKa3aTeleM, CBOMCTBA cTereHu. Yncelo e.

Jlorapudm, cBoricTBa morapudma. JlecATHUHBIN U HATYpaIbHBIN JOoTapruMBbI.



ToxnecTBeHHbIE NPEOOPa3OBaHUs TPUTOHOMETPUYECKHX, JIOTapU(PMHUYECKUX, CTETEHHBIX U
UPPALMOHAIIBHBIX BBIPAXKCHUMH.

Metoa MaTeMaTHYeCKON MHIYKIIUH.

OcHoBHast Teopema apudmeruku. OcraTtku U cpaBHeHus. Anroput™m EBximga. Kutaiickas
TeopeMma 00 ocraTkax. Manas Teopema ®@epma. CUCTEMbI CUNCIICHUS, OTIIMYHBIC OT JECATHYHBIX.
@yHKIMA OWepa, 4MCIO0 M CyMMa JenuTenedl HaTypaabHoro uucia. OCHOBHas Teopema
anreOpel. [IpuBoguMble W HENpUBOAMMBIE MHOTrOWIeHbl. CHMMETPHUYECKHE MHOTOYJICHBI.
[{enouncneHHbIE U 11eJI03HAYHbIE MHOTOYJICHBI.

YpaBHeHMsI M HEPABEHCTBA

VYpaBHeHue, SABIAIOIIEECS CIEICTBMEM JAPYroro ypaBHCHHSA; ypaBHCHMA, PAaBHOCHUJIbHBIC Ha
MHO>KECTBE, pABHOCHIIbHbIE TPE0OPa30BaHMs YPABHEHUIA.

Tpuronomerpudeckue, Mmoxka3aTelbHbIC, JOrapu(QpMHUUECKHEe U WppaAlMOHAIBHBIC YpaBHEHHS M
HepaBeHCTBA. Tullbl ypaBHeHM. Pellienne ypaBHEHUI U HEPABEHCTB.

MeTton uHTEpBaNOB AJs pelieHUs HepaBeHCTB. ['paduueckue METOIbl pelieHUs ypaBHEHHUH U
HepaBeHCTB. PelieHne ypaBHEHUII M HEPAaBEHCTB, COJEPXKALIUX I[EPEMEHHYIO I0J] 3HAKOM
MOJTYJIS.

CucreMsl TPUTOHOMCTPHUYCCKUX, II0KA3aTCJIbHbIX, JIOI“apI/I(bMI/I‘ICCKI/IX H HppalrOHAIBHBIX
ypaBHeHPIﬁ. Cucremsbl TPUTOHOMCECTPHUUYCCKUX, IIOKa3aTCJIbHbBIX, JIOFapI/I(bMI/I‘ICCKI/IX n
HppaliOHAJIbHBIX HCPABCHCTB.

YpaBHEHHUsI, CHCTEMbI ypaBHEHUH ¢ mapameTpaMu. HepaBeHCTBa ¢ mapaMeTpaMu.

Pemienne ypaBHEHHMI CTENEHU BBILIE BTOPOW crielMaIbHBIX BUIOB. Popmynsl Buera. Teopema
besy. lnodanToBsl ypaBHeHus. Perienne ypaBHeHU B KOMIUIEKCHBIX YUCIIAX.

HepaseHctBa o cpennux. HepaBeHctBo bepHymn.
DyHKIUHA

OyHKIMSA U €€ CBOICTBAa; HYIM (PYHKIHMH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonpiiee n HanMensbIee 3HaueHus: QyHkuuu. [lepuoanueckas GyHKIUS U €€ HAUMEHBIIHA
nepuos. YétHble n Heu€THbIe QYHKIMU. DYHKIMH «ApOOHAs YacTh YUCIa» y = {X} U «uenas
4acTh YHCIIa» y = [X].

B3aumuo oGpatnbie ¢pynkuuu. ['paduxu B3aumHO 0OpaTHbIX QyHKUMH. Tpuronomerpuyeckue
(YHKIMU YUCIIOBOTO apryMeHTa y = COS X, Y = sin X, y = tg X, y = ctg X. CBoiicTBa U rpaguxu
TpUroHoMerpuueckux GyHkuuid. OOpaTHble TpPUTOHOMETpUYECKHEe (YHKIUU, UX TJIaBHBIE
3HA4YEeHUs], CBOMCTBA U rpaQUKu.

CrenenHas, nokaszaTenbHas, JJorapupmuieckasi yHKIINH, UX CBONCTBA U IpaUKH.

Hp606pa3OBaHI/I${ T pa(bI/IKOB (pYHKHHﬁZ CABUT', YMHOXXCHHUC HA YHUCJIO, CUMMCTPHA OTHOCHUTCIIBHO
KOOpAWHATHBIX ocell 1 Hayajia KOOpJAUHAT.

J1eMeHThI MAaTEMATHYECCKOIo aHa/im3a

BeckoHeuHO Manble 1 OECKOHEYHO OOJIbIINE YHUCIOBEIC IIOCICIOBATCIIBHOCTH. Hpe,uen YHCJI0BOM
noCICaA0BAaTCIBbHOCTH. beckoneuno YGBIBaIOHlaH TCOMECTPHUUICCKAA MPOTPCCCUsl.

[Tonsitue mnpenena ¢yakuuu B Touke. I[loHsTHe mipenena QyHKIMH B OCCKOHEYHOCTH.
AcumnToTsl Tpaduka pyaknun. HempepsIBHOCTh PYHKITHH.



CgoiicTBa HenpepbIBHBIX QyHKIMH. Teopema Beiepitpacca niist HeNmpepbIBHBIX (QYHKITAN.

Huddepennmpyemocts pynkmuu. [IpousBomnas dynkuuu B Touke. KacarenbHas Kk rpaduky
¢ynkuuu. ['eomerpuueckuii 1 GU3MUECKUIl CMBICT POU3BOAHON. [IpuMeHeHne Mpou3BOIHON B
¢usuke. [IponsBoansie anemenTapHbIX Gyakiuii. [lpasuna quddepenunpoBanms.

Bropas mnpousBogHas, e€ reomerpudeckuil M Qusnueckuil cmbica. Touku SKCTpeMyMma
(MakcuMyMa U MHUHUMYMa). MccinenoBanue siieMEHTapHBIX (YHKIMHA HAa TOYKM IKCTPEMyMa,
HauOoJIblllee M HAMMEHbIIIEE 3HAaYeHUsA C  MOMOILbI0 npou3BogHoil. Iloctpoenue rpagpukos
(GyHKUIMH ¢ TTOMOIIBIO MPOU3BOAHBIX. [IpMMeHeHHe MPOU3BOIHON MPHU PEIICHUH MPUKIIAIHBIX
3a/1a4 Ha MAaKCUMYM 1 MUHUMYM.

[TepooOpasnas. Heompenenéunbiii wunTerpan. IlepBooOpasHble 3ieMEHTapHBIX (QYHKITUH.
[Mnomane kpuBonmHEWHON Tpameruu. ®opmyna Herotona-JleliOnuna. OnpenenéHHbIN
uHTerpasi. Beruucienue miomanei miockux ¢uryp u oObEMOB Tell BpallleHUS C MOMOIIBIO
MHTErpaa.

Juddepennnanpapie ypaBHEHHS IEPBOTO M BTOPOTO MOPSAKA.

KomOuHaToprka, BEpOSITHOCTh M CTATUCTHKA, JIOTUKA U TeOopus TpadoB

[IpaBuno mpousBenenus B komOmHaTopuke. Coemunenus 6e3 moBropeHui. CoueTaHus U HX
cBoiicTtBa. bunom Hetorona. CoenrHeHus ¢ HOBTOPEHUsIMUA. BeposTHOCTh COOBITHS.
CymMa BepOsSITHOCTEH HECOBMECTHBIX COOBITHI. [IpOTHBOMONIOXKHBIE COOBITHS. Y CIIOBHAsS
BeposATHOCTh. HezaBucumblie coObiTus. [IponsBenenue BEPOSITHOCTEN HE3aBUCUMBIX
coObITuii. @opmyna bepuymim.

®opmyna noaHou BepoaTHocTU. Popmyna baneca.

BepositHocTHOE MpOCTPaHCTBO. AKCHOMBI TEOPUU BEPOATHOCTEH. JlMCKpeTHBIE ciydailHble
BEIMYMHBI U uX pacnpeneneHus. CoBMecTHblE pacmpeneneHus. PacnpeneneHue cyMMbl U
MIPOMU3BEJCHUSI HE3aBUCHUMBIX CIyYalHBIX BEJIMYMH. MaTeMaTU4eCcKOe OKHIAHUE U JTUCIEPCUs
CIIy4ailHOM BEMYMHBL. MaTeMaTH4ecKoe 0KUIaHUE U JUCIIEPCUSI CYMMBI CIIyYalHbIX BEJIMYHH.

bunapnas cnyuvaiiHas BenuuuHa, pacnpeaeneHue bepHymim. ['eomerpuueckoe pacnpenesneHue.
buHOMuManbHOE pacnpenielieHue U ero CBOMCTBA.

HerepHBHHe CﬂyqaﬁHLIe BeIWYMHBL. IIIOTHOCTH BCPOATHOCTH. qDYHKL[I/IH pacipeaciiCHus.
PaBHOMepHOG pacnpeaciiCHuc.

Hopmansnoe pacnpenenenue. @ynkuus Jlanmaca. [lapamerpsl HOpMaabHOTO pacrpeeeHusl.
[Ipumepsl ciaydallHBIX BEJIMYMH, MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TMOrPEIIHOCTh
W3MEPEHHM, POCT dYelloBeKa). 3aKOH OONbIIMX 4Yucel. BbIOOpOYHBIM MeETOH H3MEpeHUs
BeposATHOCTEN. Poiib 3aKkoHa OOJIBIINX YKCeN B HayKe, IPUPOE U OOIIECTBE.

Koppensmus 18yx cinydaifHpix BenndyuH. [loHsATHE 0 KO3 DUIIEHTE KOPPETIALUH.

Craructnueckass rumnore3a. Cratuctuyeckne kpurtepud. Cratucrhyeckas 3HA4UMOCTb.
IIpoBepka IpOCTEUIINX TUTIOTES.

OCHOBHBIE TTOHATHS TEOPUU TPadOB.
I'eomerpus.

COJAEP)KAHUE YYEBHOI'O IIPEIMETA



BBeneHnue B crepeomeTpuio

[Ipeamer crepeomerpuun. IIpocTpancTBeHHBIE GUTYpBl: KyO, mapajuiejenumnes], Ipu3Ma,
nupamunaa, chepa u map. OCHOBHBIC TOHITHS CTEPEOMETPUHU. AKCHOMBI CTEPEOMETPHHU.
CrnenctBust ©3 akCHOM. TeopeMbl O TJIOCKOCTH, MPOXOIAIIEH Yepe3 MpsSIMYI0 U HE  JIKAIIYIO
Ha HEW TOYKy; 4Yepe3 JBE MEpeceKalolIrecs: MpsiMble; Yepe3 JABE MapajlieibHble MpsSMbIC.
Ilepeceuenne mpsiIMOM M TUIOCKOCTH, JBYX IIJIOCKOCTEH. TexHHKa BBIOJTHEHUS] MPOCTEHIINX
CTEPEOMETPUUYECKHUX YEPTEIKEH.

IIpsimble B IpoCcTpaHCTBe

[lepecekaromuecs, napajuleIbHble UM CKPELIMBAIOLIUECS IpsMble B IpocTpaHcTBe. IlpusHaku
CKPEIIMBAIOIINUXCS IPSIMbIX.

CBolicTBa mapajieNbHbIX NPSIMBIX B MPOCTpaHCTBE. Teopema 0 IBYX MHapauieibHBIX IMPSMBIX,
OJIHA U3 KOTOPBIX IIEPECEKACT INIOCKOCTh. TeopeMa O TPaH3UTUBHOCTU IAPAIICIBHOCTH IIpsi-
MBIX B [IPOCTPAHCTBE.

HanpaBnenune B mnpoctpanctBe. TeopemMa O paBEHCTBE [BYX VYIJIOB C COHAIPaBJICHHBIMHU
ctopoHamu. OnpesiesnieHre yria Mexay CKPEeIUBAOIIUMUCS TPSIMBIMU.

HpﬂMaH U IIJIOCKOCTDb B IIPOCTPAHCTBE

[TapannensbHOCTh HPSMOM M IIOCKOCTU. [Ipu3HaK mnapajuieIbHOCTH MPSMOW M IUIOCKOCTH.
TeopeMa 0 TUHUU TIEpECEUEHHUs] JBYX IJIOCKOCTEH, OHA U3 KOTOPBIX IPOXOJAUT Yepe3 MPSMYIO,
NapaJuIeIbHYI0 APYroM INIOCKOCTU. TeopeMa O JIMHUM IIepecedyeHus ABYX IUIOCKOCTEH, KaxKaas
U3 KOTOPBIX NMPOXOAUT Yepe3 OJIHY U3 JIBYX NapajUielbHBIX MpsAMbIX. TeopeMa O IJIOCKOCTH,
MIPOXOSIIEH Yepe3 OJHY U3 JIBYX CKPEIIMBAIOLIUXCS MPSAMBIX MMApALIEIbHO APYTOM IPsMOil.

Omnpenenenue nNpsMoi, NepneHIuKyIsIpHoN mnockoctu. [Tpu3Hak nepneH uKyIspHOCTH MPSIMON
U TUIOCKOCTH.

[Tepnennukynsip v HakJoHHas. TeopeMbl O JUIMHAX MEPIEHIUKYISApPa, HAKIOHHBIX U MPOEKIUN
ATUX HAKJIOHHBIX. Te€opeMbl 0 Tpex NepHeHAUuKYIsApax (Mpsimas u oOpaTHas).

TeopeMa 0 [BYX MNapaJUICJIbHBIX TIPAMBIX, OJHA M3 KOTOPBIX IICPINCHAUKYJISIpHA IIJIOCKOCTH.
TeopeMa 0 IBYX HPSAMBIX, IICPIICHAUKYJIIPHBIX IIJIOCKOCTH.

Omnpenenenue yria MexJy HaKJIOHHOM M MIOCKOCThI0. O BETMYMHE yrila MEXIy HaKJIIOHHOW U
MJIOCKOCTHIO U METO/IaX €r0 HAXOXK/ICHUS.

Hapanﬂeanoe MMPOCKTUPOBAHUC. CBoiicTBa NnapajijiCJIbHOI'0 MPOCKTUPOBAHUA. OpTOFOHaHBHOC
MMPOCKTUPOBAHUE, CTO CBOICTBA.

ILrockocTH B IpocTpaHcTBe

Bzaumnoe PacCIoJIOKCHHUEC OBYX IUIOCKOCTEl B IPOCTPAHCTBC. OHpe,Z[CJ'ICHI/IC napajiCJIbHbIX
IUIOCKOCTEHA. HpI/I3HaKI/I napajjiICeJIbHOCTH IBYX IUIOCKOCTEH.

Teopema o0 IMHUSAX TepecedeHHs] ABYX NapauIeIbHBIX IUIOCKOCTEH TpeThel MIIOCKOCTHIO.
Teopema o npsiIMOH, NIEpeceKarolled OJHy U3 JBYX MapajlIelbHbIX IUIocKocTel. Teopema o mio-
CKOCTH, ITepECEKaroIIe OHY U3 ABYX MapajlIeIbHBIX INIOCKOCTEN.

Teopema 0 MIOCKOCTH, KOTOpas mapajuieJibHa TaHHON MJIOCKOCTH U MPOXOJHUT Yepe3 TOUKY, HE
JeXaly B JAHHOW IUIOCKOCTH. EJNMHCTBEHHOCTh TakOW IUIOCKOCTH. Teopema O TpaH3u-
TUBHOCTH MAPAJUIETBHOCTHU IUIOCKOCTEN B ITPOCTPAHCTBE.



Teopema 00 oTpes3kax MapaUIeNbHBIX MPSMBIX, 3aKIIOUYEHHBIX MEXKIy ABYMS MapaieIbHbIMU
IJIOCKOCTSIMU. TeopemMa o0 TpsSIMOW, MNEPHEHAUKYISIPHONM OJHOM M3 JBYX MNapaJlICIbHbBIX
MJIOCKOCTEH.

JByrpanupiii yron. JIMHeHHBIA yroa JAByrpaHHoro yria. Teopema O JIMHEWHOM yrie
JIBYTPAHHOIO yIjla. YTOJ MEXAY ABYMS IJIOCKOCTIMU. MeTo/1bl HaXOKJICHUs IBYTPAHHBIX YTJIOB
U YTJIOB MEX]Y ABYMSI TUIOCKOCTSMH.

[lepniengukynsapHbie MI0CKOCTH. [Ipu3HaK MepHneHIuKYISIPHOCTH IBYX IIOCKOCTel. Teopema o
OpsIMOM, NEPHNEHAUKYJISIPHOM JIMHUM [EPECeUYEHUs JBYX B3aUMHO NEPIEHIUKYISIPHBIX
IJIOCKOCTEM M Jie)Kalled B OJHOM U3 HHUX. Teopema O MpAMOU, MEpHeHIUKYIIPHONH OAHON U3
JIBYX B3aMMHO TEPIECHIUKYISPHBIX IUIOCKOCTEW M MMEIOIIeH CO BTOPOHM IJIOCKOCTBIO OOIIYIO
TouKy. Teopema o TMHUY NepecedyeHns IBYX IUIOCKOCTEH, MEPIEHIUKYISIPHBIX TPEThEH.

OOmui TneprneHauKyIsap JABYX CKpeUIMBAIOUIMXCA MpsAMbIX. PaccrosiHMe Mexay AByMS
CKPEITUBAOIIMMHUCS TPIMBIMH.

Teopema o 1uI0MaAX OPTOrOHAIBHONW IPOEKIIMY MHOTOYTOJIbHUKA.
Paccrosinusi B npocTpaHcTBe

Paccrosnue mexny nByms Toukamu. PacctosHue mexay Toukoit u purypoii. Pacctosnue mexny
Touko U npamonl. Teopema Menenas mig terpa’apa. PacctositHue Mexy TOYKOM M IUIOCKO-
cThio. Paccrosinue mexay Toukod u cdepoi. [Ipuembl HAXOXKIEHUS PACCTOSHUN OT TOYKH IO
¢burypsl B mpoctpancTBe. Pelienue 3a1ad Ha MOCTPOCHUE MEPIICHAUKYISIPOB, IPOBEICHHBIX M3
BEpILMH H300paKEHHOTO0 MPAaBHIBHOTO TeTpasapa (Kyba) K ero pebpam, TpaHsM, MIOCKUM
CEUYEHUSIM; BBIYMCIICHUE JUIMH 3TUX MEPIEHIUKYISPOB.

Paccrosinue mexay nByms ¢urypamu. PaccrosHue Mexay AByMS MapajuledbHBIMH HPSIMBIMH.
PaccrossHne Mexay mpsMOM M IUIOCKOCTBIO. PaccrosiHme Mexay IByMs IUIOCKOCTAMH. Pac-
CTOSTHUE MEXAY CKPELIUBAIOIMMUCST NPAMBIMU. IIpuemMbl HaXO0XIEHHS PaCCTOSHUN MEXAY
¢urypamu B mpocTpaHcTBe. PelieHne 3ajay Ha HaxOXKIEHHE PACCTOSHUN MEXIY CKpEeLu-
BAIOLIUMUCS IPSIMBIMH, COIEpKAIIUMU pedpa MPaBUILHOTO TETPa3/pa, AMaroHaIn Kyoa.

['eomeTpuueckre MecTa TOYeK MPOCTPAHCTBA, CBsI3aHHbIE C paccTosiHUAMHU. [ToBTOpeHue Teopun
B 3aJjayaxX Ha HAXOXKJEHUE PACCTOSHUN OT JAHHOW TOYKH: a) J0 BEPIIMH U CTOPOH JAHHOIO
MHOT'OYTOJIbHUKA (TPEYrolbHUKA), IUIOCKOCTh KOTOPOrO HE COJEPXKUT JAaHHYIO TOUKy; 0) 10
rpaHell JaHHOTO JIBYTPaHHOTO YyIJia; B) 10 pedep U rpaHel TaHHOro Ky0a (IIpaBUIIBHOTO TETpad-
Jipa); T) 10 IOCTPOEHHOTO CEYEHHS JaHHOTO MHOT'OT'PaHHHUKA.

BexTopHBIi MeTO B IPOCTPAHCTBE

Bektop B mpoctpaHcTBe. EnavHMYHBIE W HylneBoW BeKTOp. IIpOTMBONONIOkKHBIE BEKTOPBI.
EQMHCTBEHHOCTh OTIOXKEHHMS OT JaHHOM TOYKM BEKTOpa, PAaBHOIO [aHHOMY BEKTODY.
KonnuHeapHOCTh NIByX BEKTOPOB M €€ T€OMETPUYECKH CMbICI. JIMHEHHbIE Omepaluu Haj
BEKTOpaMH (CJI0’KEHHE, BEBIYUTAHNE, YMHOKEHUE BEKTOPA Ha CKaJIsip) M UX CBOICTBA.

KommianapHOCTh Tpex BEKTOpOB. Pa3nokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM,
KOMILJIAHAPHBIM C JIaHHBIM BEKTOPOM. TpHM HEKOMIUTaHApHBIX BEKTOpa. Pa3nokeHne BeKTopa 1o
TpeM HEKOMIUIaHApHBIM BeKTopaM. BekTopHslil 6a3uc B mpocTpaHcTBe. PaznoxkeHne BeKTopa u
€ro KOOpJAWHATHl B JJAaHHOM BEKTOPHOM 0a3uce. YCIOBHE KOJIMHEAPHOCTH JIByX BEKTOPOB U
KOMILIAHAPHOCTH TPEX BEKTOPOB B MPOCTPAHCTBE.

Yron Mexny naByms Bekropamu. CKansipHOE IIPOU3BEAECHHE BEKTOPOB M €ro CBOWCTBA.
@opMyIibl, CBA3aHHBIE CO CKAJISPHBIM MPOU3BEIECHHUEM BEKTOPOB. Y CIOBHE OPTOTOHAIBHOCTU
JIByX BEKTOpOB. BekTopHOEe [10Ka3aTelabCTBO NpHU3HAKA MEPHEHAMKYISIPHOCTH MPAMON U
IJIOCKOCTH, TEOPEM O TPEX NEPIEHAUKYIApax.



Koopnunateiit Meton B mnpoctpaHcTBe OpTOHOPMHPOBAHHBIA 0as3Wc B IMPOCTPAHCTBE.
[IpssMoyronbHas aekapToBa CHUCTEMAa KOOpPAMHAT B mpocTpaHcTBe. KoopawHaTel BeEkTOpAa,
JEICTBUS HaJX BEKTOPAaMM B KOOpJAMHATaX. YCIOBUE KOJUIMHEAPHOCTH [BYX BEKTOPOB B
KOOpJMHATaX.

CkassipHOE NPOU3BENEHUE BEKTOPOB B KOOpAMHATaX. YCIOBUE MEPHEHAUKYISIPHOCTH IBYX
BEKTOPOB B KoopJuHaTax. [Ipoekius BekTopa Ha OCb B KOOpAUHATAX.

JlexapToBbI MPSAMOYTOJIbHBIE KOOPAUHATHI TOYKUA. DOpMyIIbI HAXO0XKIAECHUS: PACCTOSIHUS MEXKIY
JIBYMsI TOUKAMH B KOOpJAMHATaX; KOOPJAMWHAT TOYKH, JCNSIIEH OTPE30K B JAHHOM OTHOIICHHH,
CepeMHbl OTPE3KA. YPAaBHEHMSI U HEPABEHCTBA, 3a/IAl0IINE MHOKECTBA TOYEK B IPOCTPAHCTBE.
VYpaBHenue chepsl u HepaBeHCTBO Imapa. OOmiee ypaBHEHHE IIJIOCKOCTH B JCKAPTOBBIX
NPSIMOYTOJIBHBIX KOOpPJAMHATaX. YpPAaBHEHHE IIJIOCKOCTH, IMPOXOJALIEH 4Yepe3 NaHHYK TOUYKY
NEPICHIUKYISIPHO JTaHHOMY BEKTOpy. YacTHbIE cilydau OOIIEro ypaBHEHHS IUIOCKOCTH M HX
rpaduueckas wiutocTpaius. Y paBHEeHUE MIIOCKOCTU B 0Tpe3kax. PopMyna pacCTOSIHUS OT TOYKU
JI0 TIOCKOCTH.

Yron Mexay JByMS IUIOCKOCTSMM B KOOpAMHATax. YCIOBUE MapajUIeIbHOCTH U
NEPIEHIUKYJIPHOCTHU ABYX INIOCKOCTEN B KOOPAMHATAX.

YpaBHEHHs NPAMOM IO TOYKE M HAINPABIAIOLIEMY BEKTOPY; KAHOHMYECKHUE U ITapaMeTPUUYECKHE
YPaBHEHHUs NPSMON. YpaBHEHUS NPAMOH 110 IBYM ee ToukaM. lIpsMas Kak JuHUSA NepecedeHus
JBYX INIOCKOCTEH. YTOJ MEXAYy ABYMS HMPSMBIMU B KOOpPAMHATaX. Y CIOBUS NApAJLIEIbHOCTH H
NEePHEHAUKYJIIPHOCTH ABYX IIPSIMBIX B IIPOCTPAHCTBE.

B3anMHoe pacnosnoxeHue NpsAMOW M IUIOCKOCTHM B KOOpJIMHATaXx. YTOJI MeXAy MpsIMoil u
IUIOCKOCTBIO B KOOpJAUHATaX. YCJIOBUS NApajuIeIbHOCTH U NEPIEHIUKYJISIPHOCTU HPSIMOH U
IUIOCKOCTH.

IIpeoGpa3oBaHusi MPOCTPAHCTBA

Orobpaxxenus mpoctpaHcTBa. OmnpeneneHue npeodpa3oBaHuUsl MPOCTPAHCTBA. TOXKIECTBEHHOE
npeoOpa3oBanue. LleHTpanbHas CUMMETPHs IPOCTPAHCTBA: OIpeieieHue, 3aich B KOOPIUHA-
tax. OOpatHoe mpeoOpazoBanue. Kommnosumus npeodpazoBaHUi.

JIBuKeHMsI MPOCTPAHCTBA: OIpe/eTeHUE JIBHKEHHUS; KOMIO3UIMS ABMKeHUui. OO1ue cBoiicTBa
JBYDKEHUH. J[BHXKEHHUs MepBOro W BTOPOro poja B mpoctpaHcTBe. O paBeHCTBE (uUryp B Ipo-
ctpaHcTBe. CBOICTBa LIEHTPAJbHOM CHMMETPUM NpPOCTpaHcTBAa. HemoaBuKHBIE TOYKH,
HEIMOABUKHBIE IPSAMBIC, HEMOJABHKHBIE IUIOCKOCTU LIEHTPAIbHOM cummerpuu. LleHTpanpHas
CUMMETpPHUS IPOCTPAHCTBA — JIBUXKEHHE BTOPOro poja. LleHTpanbHOCUMMMETpUYHBIE (PUTYPBI.

CuMMeTpHUsi OTHOCHUTEIBHO IUIOCKOCTH (3€pKajibHasi CUMMETpPHUsI): OIpeAesieHUE, 3aluch B
KoopauHaTtax. CBOMCTBA CUMMETPUU OTHOCHUTENIBHO IUIOCKOCTH. CHMMETpPHUS OTHOCHUTEIBHO
IUIOCKOCTH - JBWXKEHHE BTOpPOro poja. HemoaBukHble TOYKH, HENOJBUKHBIE MpPSIMBIE,
HENOJIBUKHBIE IJIOCKOCTH 3€pKalbHOM CUMMETpuu. DUrypbl, CUMMETPUYHBIE OTHOCHUTEIBHO
IJIOCKOCTH.

[TapaynenpHBI MEPEHOC: OMpeneseHue, 3aluch B KoopauHatax. CBOMCTBA IMapajuieIbHOIO
nepeHoca. IlapamiensHelii epeHoc - ABM)KEHHE MEPBOTo poja. HemonBuKHbIE TOUYKH, HEMOJ-
BIYKHBIE IIPSIMBIE, HETIOABHKHBIE TNIOCKOCTH NAapAJUIEIBLHOTO NEPEHOCA.

Cxonp3zsmas cuMMerpust. CKoab3d1as CMMMETPHUs - ABHKEHHE BTOporo poaa. IloBopoTt Bokpyr
ocu. CBOMCTBa OCEBOIl CHMMETPHUM U MOBOPOTa BOKPYr ocu. OceBas CUMMETPHS - JABM)KEHUE
IIEPBOrO0 poja. 3€pKajbHBI IOBOPOT. 3E€pKAIbHBIN IOBOPOT - JBHKEHHE BTOPOIO poOJa.
BunTtoBoe neuxkeHue. BuHTOBOE nBHXKEHUE - JABHXKEHHE MepBOro poja. HemoaBukHble TOUKH,



HCIMMOABWXXHBIC  NPSAMBIC, HCIIOABUKHBIC IIJIOCKOCTHU CKOHL3HH_[€I>'I CUMMCTpPUU, 0CeBOM
CUMMCTPUH, 3CPKAJILHOTO IMOBOPOTA, BAHTOBOI'O JABUKCHUA.

B3anMOCBs3b pa3iIMyHbIX IBHKEHUN NPOCTpaHcTBa. KoMIo3nnuy 1ByX 3€pKajlbHBIX CUMMETPUI
OTHOCUTEJIBHO TapajuIeIbHBIX M IIEPECEKAIOIUXCS IUIOCKOCTeH. CeMb pa3iIu4HbIX BUIOB
JBUKCHUH IIPOCTPAHCTBA.

I'omoterus npoctpancTsa. @opmysbl TOMOTETHH IPOCTPAHCTBA B KOOPAMHATAX U €€ CBOWCTBA.
Onpenenenue moxoOusi MPOCTPAHCTBA; Pa3IOKEHUE MOJOOMS B KOMIIO3ULMIO T'OMOTETHH M
nBxeHus. O nogobuu Guryp B IpocTpaHCTBE.

[loBTOpeHne B 3agavax Marepuasjia O HpeoOpa3oBaHUSIX IMPOCTPAHCTBA, HCIOJB3Ys
KOOPJMHATHBIN METO/, TETPa’ap, KyO.

MHOrorpaHHuKH

BHyTpeHHHe W TpaHWYHBIE TOYKH, BHYTPEHHOCTh W TpAHHIIA TEOMETPUYECKOH (HUTYpHI.
Beinyknas, cBsi3Has, orpaHuueHHas reomerpuuyeckas ¢urypa. IlpoctpancTBeHHass 006JacTb.
I'eomeTpuyeckoe €10, €ro BHYTPEHHOCTb U IIOBEPXHOCTbD.

MHoOrorpaHHiUK M €ro 3JEMEHTHI: BEpPILIMHBI, pedpa, rpaHM, IUIOCKHWE YIJIbI MpPHU BEpIIHHE,
JByTpaHHbIE YIJIbI IpU pedpax. DiepoBa XapaKTEpUCTUKa MHOTOTpaHHHKA.

Teopema [lexapTa-Diinepa 11sl BBITYKIOIO MHOTOTPAHHHKA.
[TonsiTre o pa3BepTke MHOTOrpaHHHKa. CBOMCTBA BHITYKIJIBIX MHOTOIPAaHHUKOB.
Jloka3aTenbCcTBO 3TOM TEOPEMBI paccMOTpeHO B paszzene «[IpaBuibHbie MHOTOTPAHHUKI.

O nonstuu oobeMa Tena. CoiicTBa 00beMOB Tell. PaBHOBeNHMKHEe U PaBHOCOCTABJICHHBIC TCJIA.
O0beMm MMpAMOYT'OJIBHOTO IapaJlJICJICTIUIICAA.

Onpenenenue npu3Mel U ee neMeHToB. KonnuecTBo BepiinH, pedep, rpaHeil, [uaroHaineil y n-
yroapHOU mpusMbl. Ilpsimas u HakinoHHas npusmbl. I[lpaBunbHas npusma. [Ipusmarnyeckas
noBepxHocTh. [lepneHaukymnspHoe cedeHre npu3Mbl. bokoBas U MosiHas NOBEPXHOCTH MPU3MBL;
(bopMyInbl BEIMUCIEHHS MX Tulomaze. @opMynbl BIYHCICHUS 00bEMOB NMPSMON U HaKIOHHOM
HPU3M.

Omnpenenenne mnapamienenunena. HakioHHBINA, NpsAMON, NPSIMOYrOJbHBIM NapasuleIenue.
Ky0. CpoiictBa auaronaneil napamienenunena. CBOUCTBO MPSIMOYTOJIBHOTO MapaulesenuIeaa.
O0beM napasuienenumnesaa.

[Tonsatne o MHOrorpaHHom yrie. BepmmHza, rpanu, peOpa, NJIOCKHE YIJIBI NPH BEpIIMHE
BBIIMYKJIOT'O MHOTOI'PAHHOTO yIiia. MHOTOrpaHHbIe YIJIbI IPH BEPLUINHAX MHOTOTpaHHUKOB. Tpex-
rpaHHblil yroia. TeopeMa O IUIOCKMX YrilaX TPEXI'PaHHOIO yria (HEpaBeHCTBO TPEXIPAHHOTO
yria). TeopemMa 0 cymMe MIOCKUX YIJIOB BBITYKJIOIO MHOTOIpaHHOTO yria. Teopema CHHYCOB U
TeopeMa KOCHHYCOB TPEXTPaHHOI'O yIia.

Omnpenenenne TUpaMuIbl U ee dIeMeHToB. KonndecTBo BepInH, pedep U rpaHeil y n-yroiabHOU
nupamMuael. HexkoTopeie YacTHBIE BHIIBI THUpaMUI: MHpaMua, Bce OOKOBBIE pedpa KOTOpoOi
paBHBI MKy cO00M (Bce OOKOBBIE pedpa mupaMuAbl 00pa3yIOT paBHBIC YIIIBI C TIIOCKOCTHIO €€
OCHOBaHUs); MUpaMuia, BCe ABYIPaHHbIE YTJIbl KOTOPOU MpHu pedpax OCHOBAHMS PaBHBI MEXIY
co0oif; mupamuaa, pPoBHO OJHA OOKOBas T'paHb KOTOPOHM MEpPHEHAUKYJSPHA IUIOCKOCTH €€
OCHOBaHU$; MUpaMUJa, JIB€ coceHHEe OOKOBbIE TPaHU KOTOPOU MEepHEeHAMKYISPHBI MIIOCKOCTH
€e OCHOBaHMS;, MUPaMU/AA, JIBE HECOCETHHE OOKOBBIE TpPaHU KOTOPOH MEpPIEHANUKYISPHBI
MJIOCKOCTH €€ OCHOBAHUS, MUpaMuaa, OOKOBoe pedpo KOTOpoil oOpa3yeT paBHBIE YTIJbI C



peOpaMu OCHOBaHUS, BBIXOIAUIMMU M3 OAHOM BepIMHBI. DOpMYIbl BBIYHCICHHS IUIOIIAACH
OOKOBOI U MOJHOM MOBEPXHOCTEN MUPaAMHU/IBI.

[IpaBuibHas mHpaMuza W €€ CBOWCTBA. Amodema TpaBWIbHON mnupamMuibl. Dopmyssl
BBIYMCJICHHSI TUIOMIACH OOKOBOW M TIOJHOM MOBEPXHOCTEH MPABMIILHOMN MUPAMUJIBL.

CpoiicTBa napajiesIbHbIX CEUCHUH MUpaMU/Ibl. Y CeUeHHas NUpaMuia, GOpMyIIbl BBIUYMCICHUS €€
OO0KOBOI U MONHOM moBepxHOCTeW. OOBeM mupaMuabl u GopMyisl ero Berauciaenus. @opmyna
BBIYUCIICHHS 00bEMa YCEUCHHOH MUPaMUIbI.

Terpasaper. O0BeM TeTpadapa. Bo3MokHOCTH BbIOOpa OCHOBaHHMS y TeTpadapa. CBOWCTBO
OTPE3KOB, COCAUHSIONIMX BEPIIMHBI TETpa’Jpa C LEHTPOUJIAMHU IMPOTHUBOMOJIOXKHBIX TPaHEH.
[TpaBunbHbIi TeTpadap. OpToneHTpUIeCKuil TeTpa’ap. PaBHOrpaHHbIN TeTpasap (TeTpa’ap, Bce
IrpaHd KOTOpOro paBHbI). Terpasap, Bce OOKOBBIE TpaHH KOTOPOTO OOpa3yloT paBHBIC
JIBYTPAaHHBIE YTJIbI C TJIOCKOCTHIO €r0 OCHOBAHUA.

®opmyna V = 16 asber(a, b)esin j Berauciienus oobema TeTpadipa, rie a u b - nnuHB 1BYX
CKPEIIUBAIOIIUXCS pebep TeTpas’apa, j - yroia MeXIy MPSMBIMH, COIEPXKAIMMHU 3TH pedpa, 1(a,
b) - paccTosiHue MexAy 3TUMH TpsMbiMUA. OTHOIIEHHE 00BEMOB JBYX TETPAdIPOB, UMEIOIIUX
paBHBIC TPEXTPAHHBIE YIJIBL.

Jloka3zatenbcTBo TeopeMsl Jlekapra-Oinepa Uisl BBITYKIbIX MHOIOIPaHHUKOB. BUJIbI, 351€eMEHTBI
¥ CBOMCTBA MPaBHIBHBIX MHOTOTPAHHUKOB. BhIUncieHne omaaei moBepxHocTeil 1 00eMoB
IIPaBUJIbHBIX MHOIOTPaHHUKOB. Pelenne 3a1a4 Ha BCe BUJIbI IIPABUIIBHBIX MHOTOI'PaHHHUKOB.

Durypbl BpalueHus

[ToBepxHOCTB U Teno BpameHus. Lunuaap. OcHoBaHMs, 00pa3yrolIye, 0Ch, BBICOTA IMJIMHAPA.
[{uinHaapuyeckass MOBEpXHOCTh BpamieHus. CedeHus LMIMHApPA IUIOCKOCThIO. M300pakeHue
nnmuHapa. KacarenbHas 1UI0CKOCTh K LuIuHApPY.  Pa3sBeprka nwmnuHapa. Beraucnenue
wiomaae OOKOBOM M MOJHON MOBepXHOCTeW HMiIMHApa. [Ipu3ma, BnMcaHHas B LWIMHADP U
OIKCaHHAas OKOJIO LIMINHpa. Beruncnenue o0bemMa UIMHApA.

Konyc Bpamenus. Bepuimna, ocHoBaHue, oOpasyroliue, ocb, BbICOTAa, OOKOBas W IOJIHAs
MOBEPXHOCTU KOHyca. CedeHusi KOHyca IUIOCKOCThbIO. PaBHOCTOpOoHHUI KOHyc. KacarenbHas
MJIOCKOCTh K KOHYCY. M300pakeHue konyca. PasBepTka. Beruucienue miomaneii O00KOBOW U
MOJIHOM MOBEPXHOCTEN KOHyca. CBOMCTBA MapajlIebHbIX CEUEHUN KOHYca. BrincaHHbie B KOHYC
Y OMHMCaHHbIE OKOJIO KOHyca nupamMusl. L{unuHap, BNMCaHHBIN B KOHYC.

VYcedeHHBI KOHYC: OCHOBaHMs, OOpa3ylollue, BBICOTA, OOKOBas M TOJHAS TMOBEPXHOCTH.
Brruucnenne mionianeir 00KOBOM M TOJIHOW TOBEPXHOCTEH YCEUEHHOTO KOoHyca. Bwrumcnenue
00BEMOB KOHYCa U YCEUEHHOTO KOHYCA.

Hlap u chepa. Xopaa, nuamerp, paauyc chepsl u mapa. M3obOpaxkenue chepsl. YpaBHeHHE
cdepsl. B3aumHoe pacnonoxxenue chepsl 1 miockoct. [lepeceuenne mapa u cdepsl ¢ MIOCKO-
cthio. [ImockocTe, KacarenpHas K cdepe u mapy. TeopeMbl 0 KacaTeTbHOM MIIOCKOCTH.

[Taps! 1 cdepsl, BIUCAHHBIE B IMJIMHAP, KOHYC, MHOTOTPaHHUK U ONMCaHHbIe 0KoJI0 HuX. [1laps
U cdepbl, BIMCAHHBIE B IBYTPaHHBIN yrojl 1 MHOTOrpaHHbIi yrou. [llaps! u cdepsbl, BiucaHHbIE B
IIPaBUJIbHBIE MHOTOTPAHHUKH U OIMCAHHBIE OKOJIO HUX.

[ITapoBOi1 CErMeHT, €r0 OCHOBAaHUE M BBICOTA; CErMEHTHas MOBEPXHOCTh. lllapoBoi cioii, ero
OCHOBAHMS M BBICOTA; mapoBoil mosc. [llapoBoit cekTop U ero noBepxHOCTh. DOpMyIbI 1Sl BbI-
YHCIeHUsT TUiomaned cdeprl, CErMEHTHON MOBEPXHOCTH, MIAPOBOTO TI0SICa, IMOBEPXHOCTU



IapOBOT0 ceKTopa. POpMyIIBI Ul BBIYMCICHHUS 00bEMOB IIapa, IAapOBOT0 CErMEHTa, IIapOBOT0
CEKTOpa, IIapOBOI0 CJIOS.

TeMaTnuyeckoe MJIAHNPOBAHHUE.

10 xaxace

Ne | HammenoBanue Tema ypoka IL1anupyeMsble pe3y/ibTaThbl
n/ | pasmena
n
Tpuronomerpuyec 59
KHe popmy.Jibl.
Tpuronomerpuuec
KHe QyHKIUH
1 | Cunyc n kocunyc 11 3HATh: IOHATHE yTIJla U €ro
yrJiaa Mepbl. OnpesiesieHne cunyca u
[lonsatue yrna 1 KOCHHYCa yrja, OCHOBHBIE
Panuannas mepa | 1 (hopMyIIBI 1S HUX. APKCHHYC
yria U apKKOCHUHYC
Onpenenenue 1 VYwmets: [IpumensaTh CBOMCTBA
CHHYCa, KOCHHYCa GbyHKImii yriaa: Sin o u COS o.
yria YMeTh BBOAUTH NOHSTHE yTiia
OcHOBHBIE 2 KaK pe3yJibTara oBOpoTa
(bopMyItbl Tt Sin BEKTOpa. 3HATh W YMETh
au cosa IPUMEHSATH OCHOBHBIE
ApKCHHYC 2 dbopmystel 11s Sin o, COS a. U
APKKOCHHYC 2 00paTHBIX QYHKIHH IIpH
TIpuMeps! 1 npeoOdpa3oBaHUU TPHIOHO-
HCIOIL30BAHMS METPUYECKUX BBIPAXKEHUH.
JUTSL apKCHHYCA 1 YMeTp pemars MUpOKUAn
apKKOCHHYCa KJIace 3a1a1 U3 PasiiHbIX
DopMyIbI 4151 1 pasenoB Kypea, OHCKOBOIt 1
apKcuHyca u TBOPYECKOH 1€ATEIbHOCTH
APKKOCHHYCA IIpH pelIeHUH 3aa4
2 Tanreuc u 10 3HaTh OINpeJIeIeHHe TaHTeHCa ,
KOTAHIeHC yIJa KOTaHTeHCa M 00paTHBIX
Omnpenenenue 1 (hyHKIIMH, OCHOBHBIE
TaHreHca 1 dbopmynbl 1 tga u Ctg a,
KOTaHT€Hca yriia apKTaHIeHca,
OcHoBHbIE 2 ApKKOTaHT€HCa U TIPUMEHSTh
dbopmynel s tg WX TIpH IpeoOpa3oBaHUN
a u Ctga TPUTOHOMETPUYECKUX
ApKTaHTEHC 2 BBIPAKCHMUII.
APKKOTaHTEHC 2 [Ipumensarts cBolcTBa
HpI/IMCpBI 1 (bYHKI_H/II\/’I yria:tga u Ctg a.
HCIIOMB30BAHMS C HCIoJIb30BaHUEM
JUIS apKCHHYCA U €IMHUYHOU OKPYKHOCTH
apKKOCHHYCA BBOJIUTb MOHATUS JTUHUN
DOpMyIBI 1S 1 TaHT'€HCa U KOTaHIeHca
apKCHHYCa U YMeHnue pemaTth WUPOKHUit
apKKOCHHYCA KJIACC 3a/1a4 U3 Pa3JINYHbIX
Konmponvnasn 1 Pas/Ienos Kypca, OMCKOBOH 1
TBOPYECKOM I€ATEIbHOCTH




paboma

MIPH pElICHUH 3a]a4

®opmyJbl 13
CJI0KeHHUSI
Kocunyc 2 3HaTh: (HOPMYITBI KOCHHYC
Pa3sHOCTH U CYMMBI (M Pa3HOCTH) ABYX
KOCHUHYC CYyMMBI YTJIOB, CHHYC CYMMBI (H
JIBYX YIJIOB pa3HOCTH) BYX YIJIOB, CymMMa
DopMyibl 11 1 U pa3HOCTb CUHYCOB U
JIOMOJTHUTEIbHBIX KOCHHYCOB, (POPMYJIbI IS
yTJIOB JIBOWHBIX M MTOJIOBUHHBIX
Cunyc pazHoctu | 2 YTJIOB, IPOU3BE/ICHHE CHHYCOB
U CHHYC CYMMBI U KOCUHYCOB. YMETH BbI-
JIBYX YIJIOB HOJIHATH TOXAECTBEHHbIE
Cymma u 2 peoOpa3oBaHus TPUTOHO-
Pa3sHOCTh CHHYCOB METPHUYECKUX BBIpAXKEHUH ¢
U KOCUHYCOB UCIIOJIb30BaHUEM BBIBEJIEHHBIX
dopMyIbl i 2 dopmys.
JTBOMHBIX U YMeTh MpOBOAUTH JOKA3a-
TIOJIOBUHHBIX TCJIbHBIC PACCYKICHU,
YTJIOB JIOTHYECKHE 00OCHOBAHHUS
IpousBeneHue 2 BBIBOJIOB, MCIIOJIb3YsI pa3Iny-
CHHYCOB H HBIX SI3BIKA MaTEMaTHKH IS
KOCHHYCOB WITIOCTpalMU, HHTEpIIpeTa-
DopmyIbl Ui 2 1Y, apryMCHTallii 1
TAHTEHCOB JI0Ka3aTelbCTBA.
Tpuronomerpunuec 9
KHe pyHKIuH
4YHCI0BOIO
aprymeHra
Oynkiwst y=sSin X | 2 3HaTh QYHKIUU Yy =Sin X , y
@OyHKIHMSA y=C0S X | 2 =cos X, y = tg X, y= ctg X,
Oyukums y=tg X | 2 CBOMCTBAa OCHOBHBIX
Oynkums y=Ctg X | 2 TPUTOHOMETPUUCCKHUX
Koumponsnas 1 ¢dbyskuit 1 ux rpadukos. [lo
paboma rpapukam QpyHKIHI
OIHCBIBATh UX CBOMCTBA.
YMeTs paccMaTpuBaTh
GYHKIIUU  Kak QyHKIHH
YHUCIIA, UCTIONb3YSl CBOMCTBA
TPUTOHOMETPHUYECKUX
(byHKIHI CTPOUTH UX
rpaduKu.
YMeTh onpeaensaTh 3HaUYEHNE
(GYHKIMU TIO 3HAYEHUIO
apryMeHTa npu pa3inuHbIX
crioco0ax 3a7jaHus (QyHKIIHMH.
Tpuronomerpunuec 16
KHe YPaBHEHHS W
HEepaBEeHCTBa
[Ipocreitmme 2 3HaTh: IpoCTeUIITNE
TPUTOHOMETpPUYEC TPUTOHOMETPUUECKUE
KM€ YpaBHEHUs YPaBHEHHSL.




YpaBHeHus, 3 Tpuronomerpuyeckue
CBOJSIIINECS K ypaBHEHUS1, CBOJSIINECS K
MPOCTEUILIUM MPOCTEUIIINM 3aMEHOM
3aMEHOMU HEU3BECTHOTO.
HEHU3BECTHOI'O [IpuMeHeHne OCHOBHBIX
[Ipumenenue 2 TPUTOHOMETPHUUYECKUX (HOPMYIT
OCHOBHOTO JUISl pEeLIEHUS YPABHEHUM.
TPUTOHOMETPHUYEC OnHopoaHbIe ypaBHEHUSI.
KOT'0 TOXECTBA U Pewmenne npocreimmx
OCHOBHBIX TPUTOHOMETPUUYECKUX
dbopmyn st YpaBHEHUU. YMETh pelaTh
peuieHus TPUTOHOMETPUYECKHE
YpaBHEHUH. YpaBHEHUS U HEPABEHCTBA.
OnHoponansie 1 Pemiate ypaBHeHu# ¢
ypaBHEHUs MOMOILIbI0 OCHOBHBIX
[Ipocreitmme 1 TPUTOHOMETPUYECKUX
HEpaBEHCTBA IS ¢dbopmyi, Pemiate ogHOpOHBIE
CUHYyCa U TPUTOHOMETPUYECKHE
KOCHHYCa ypaBHEHUS. Y METh pPelIaTh
IIpocreitmue 1 YpaBHEHUS1, CUCTEMBI
HEpPaBEHCTBA 1A ypaBHCHI/If/'I, HCPAaBCHCTBA,
TaHresca u UCIIONB3Ys CBOWCTBA (DYHKUIMN
KOTadreuca n ux Fpaq)I/I‘-IeCKI/Ie
HepageHcTaa, 2 IIPE/ICTABICHMUS.
CBOJSIINECS K
MPOCTEUIIIM
3aMEHOU
HEU3BECTHOTO
Beenenue 2
BCIIOMOTaTeJIbHOT
0 yria
3ameHna 1
HEU3BECTHOTO
t=SinX+C0osx
Konmponvnasn 1
padoma Ne3
«Pemenne
TPUTOHOMETPHUYIEC
KUX YPAaBHEHUU U
HEPaBEHCTBY

Kopnu, crenenu, 87

Jorapu@pmsi

JleiicTBUTEIbHBIE 13

4Kncaa u

KOMOMHATOPUKA
[Tonstue 2 3HaTh 1eNble U PAllMOHATIbHBIE
JIEACTBUTEIBHOTO 4yucia, JeHCTBUTEIbHbBIE
yucia YyHuCia, METO MaTeMaTHu4ec-
MHoxecTBa 2 KOW MHJIYKIIUH, TIEPECTAHOBKH,
yrcen. CBolicTBa pa3MeLIeHHs], COUECTaHUS,
JEUCTBUTEIBHBIX JETUMOCTb LIEJIBIX YHCET,
YHUCEL. CpaBHEHUS 110 MOJYIIIO.
Merton 1 YMeTh NPUMEHSITh METOT




MaTeMaTHYECKOU

MaTeMaTHYeCKOW UHIYKIIHH,

WHIYKIH BBITIONTHSITH BRIYUCIICHUS C
[lepectanoBku 1 JNEHCTBUTENbHBIMU YUCIIAMH,
Pa3zmenienus 1 JIOKA3bIBATh YU CJIOBBIE
Coueranus 1 HEPaBEHCTBA, PelaTh 33a4U C
JlokazaTenbCTBO 2 LICJIOYMCIICHHBIMH
YUCJIOBBIX Heu3BecTHhIMU. OnepupoBarth
HEPaBCHCTB dbopmyaamu 11 YuCiIa
JlenuMocCTb 1 NePEeCTaHOBOK, pa3MEIICHUH 1
IEJIBIX YUCEIT couetanuid. [IpumeHaTs
CpaBHeHHS 110 1 CBOICTBA JEIUMOCTH.
MOJYJIIO M
3amauu ¢ 1
LET0YUCICHHBIMU
HEU3BECTHBIMU

PanuonajnHubie 25

YPABHEHUS H

HepaBeHCTBa
PanmonanbsHbie 1 3Hath hopMyibl OMHOMA
BBIPKEHUS HeroToHa, CyMMBI U pa3HOCTH
dopMyibl 3 cTeneHen
ouHOMa PannonansHble HepaBeHCTBa
Herotona, cymmbl Hectporue HepaBeHcTBa
Y pa3HOCTHU CucreMsbl paliioHaIbHBIX
CTEIICHEN HEPABEHCTB.

Jenenue 2 YmMmeTs npeodpa3zoBbIBATH
MHOT'OUJICHOB C palMoHaIbHBIC BBIPAKEHUS
OCTaTKOM. Pemartsp panmonanbHbie
AJroput™m YpPaBHEHMUS,

EBknuga CUCTEMBI pallMOHATBHBIX
Teopema bezy 1 ypaBHEHUH

Kopens 2 ITpumensaTs MeTO
MHOT'OYJICHAa HUHTCPBAJIOB PCIICHUA
ParmmonanbpHbie 2 HEPABCHCTB

ypaBHEHUs

Cucremsl 2

paIMoHaIbHBIX

YpaBHEHUI

MeTton 3

WHTEPBAJIOB

peuieHus

HEPaBEHCTB

PamnmonansHbIe 3

HEPaBEHCTBA

Hecrtporue 3

HEPaBEHCTBA

Cucremsl 2

paIMoHaIBLHBIX

HEPABEHCTB

KoHnTponbHas 1

pabora Ne 4

«PanmonanbHbIe

ypaBHEHUS "




HCpPaBCHCTBa

Kopens cTrenenn n 14
[Tonstue 1 3HaTh apUPMETHICCKUN
¢byHkuuu u eé KOpEHb HAaTypAJIbHON CTEIICHHU.
rpadguka CBolicTBa KOpHEHW CTENeHH N.
OyHKIws y=Xx" 2 Crenensp ¢ paluoHaIbHBIM
[lonsiTre KOpHs 1 [I0Ka3aTesIeM
CTENEHHU N CBolicTBa CTENEHHU C
Kopnu 4yeTHoi1 1 2 pauroOHAIILHBIM ITOKA3aTENIEM.
HEYETHOMU YMeTh NPUMEHSATh CBOMCTBA
CTEIIECHEH. CTEIEHU C PALIMOHAIIbHBIM
Apudmernueckuii | 2 II0Ka3aTeJIeM,
KOPEHb MOHSTUE CTEIIEHU C
CBoiicTBa KOpHEH | 2 HppalMOHAIbHBIM
CTemeHu N nokasaresueM. BoInoiaHsaTe
DyHKIH Y= Ux, |1 npeoOpa3oBaHUs }
>0 UPPALMOHAIBHBIX BbIPAXKECHUII.
= @opMynMpoOBaTH CBOWCTBA
Oynknus y= Y |1 (YHKIIUHU U CTPOUTH TpaduK.
Kopens crenenun
n u3
HaTypaJIbHOTO
yucia
KonTposibHas 1
pabora Ne 5
«Kopens crenenn
ny»
Crenenb 14 3HaTh MOHSTHS U CBOMCTBA
MOJIOKUTEJIBHOT 0 CTETIEHH C PALIMOHAIBHBIM
YHCcIa nokazaresnem. [Ipenen
Crenens ¢ 1 I10CJIEIOBATEIbHOCTH.
palroHaIbHBIM CaolicTBa IpeIenoB.
MOKa3aTeieM beckoneuHo yOsiBaromias
CsoiicTBa 2 reoMeTpuYecKas IIporpeccus.
CTEIIEHU C Yuco e.
palroOHaIbHBIM YMeTh HaXOAUTh CYMMY
MIOKa3areieM 0eCKOHEeUHO yObIBarOLIeH
[MonsTre npenena | 2 reOMEeTPUUECKOI MPOTrpeccuu
[IOCJIEIOBATEIBLHO U ONPEAEIIATh YHUCIIO € U
CTH CTENEHb C UPPALUOHATIBHBIM
CaoiicTBa 2 IIOKa3aTeaeM ¢
MpeneIoB HCIIOJIB30BAaHHUEM IIPEACTIa
Beckoneuno 2 IIOCJIEJOBATEIBHOCTH.
yOBIBaIOIAs [TpuBoANTE TpUMEPHI
reoMeTpHyecKas MIOCJIEI0BATEIBHOCTEH,
rporpeccus UMCIHOIINX U HE HMCIOIIIHX
Yuciio e 1 npezesna, BBIYUCIIATh
IMousire cremenu | 1 HECJIOKHbIE TIPEJIEIIbI, pellaTh
c 3a/1a4M, CBA3aHHbIE C
MPPALHOHAILHBIM 0eCKOHEUHO yOBIBaOLIEH
OoKa3aTeaeM re€OMETPUUECKON
IokaszaTensHas 2 nmporpeccuen. 3HaTh CBOWCTBA

byHKIUS

MOKa3aTeIbHON (YHKINH,




KontponbHas 1 CTPOUTH €€ TpaduK.
pabota Ne 6 OnuceIBaTh €€ CBOMCTBA.
«CreneHp YMeTb oiab30BaThCs
MOJI0KUTEIBHOTO TEOPEMOM O TIpEAENe
qucia MOHOTOHHOM OTrpaHUYEHHON
10CJIEJIOBATEIbHOCTH.
10 | Jlorapudmbl 8
[TonsiTne 2 3HaTh NOHSTHE U CBOMCTBA
sorapudma norapuMoB, jorapupmMu-
CoiicTBa 3 YeCKOH (yHKINU.
Jorapu(mMoB Jecsituunslii Jorapudm.
Jlorapudmuuecka | 1 Jlokxa3bIBaTh CBOMCTBA
st pyHKIUS jorapu(MoB U IPUMEHATH
CBOICTBa Mpu Mpeodpa3oBa-
HUU YMCIOBBIX U OYKBEHHBIX
BBIPAKECHUU. Y METh
peoOpa3oBLIBaTh CTEIICHHBIE
1 OYKBEHHBIE BBIPAYKCHUS.
JlecaTuunbIe 1
jorapu@mbl
CremneHHble 1
GbyHKIIUN
11 | lloka3aTejibHBIE H 13
Jorapupmmuyeckue
YPABHEHHUS U
HepaBeHCTBA
IIpocreiimme 2 3HaTh U yMETh PELIaTh
MOKa3aTeIbHBIC MPOCTEHIINE MOKa3aTENbHBIE ,
ypaBHEHUs norapudmuyeckue ypaBHEHUS,
[Ipocrerimue 2 pelarb ypaBHEHUS U
norapumMudecKu HEpaBEHCTBA, CBOJSALIUXCS K
€ YpaBHEHHUs MPOCTEUIIINM, 3aMEHOU
YpaBHeHus, 2 HEU3BECTHOTO.
CBOJSIINECS K
MPOCTEUIIIAM
3aMEHOU
HEU3BECTHOTO
[Ipocreitmue 2
TOKa3aTeIbHBIC
HEpPaBEHCTBA
[Ipocreitmme 2
norapuMUIecKu
€ HEpaBEeHCTBA
Hepagencraa, 2
CBOJISITITNECS K
MPOCTEUILIUM
3aMEeHOU
HEU3BECTHOT'O
KonTposbnas 1
pabota Ne 7
«Iloka3arenbHbIe
u

Jorapu(PMUIecKu




€ YpaBHEHHUS U
HEPaBEHCTBA»

JIeMeHTbI TEOPUHU
BEPOATHOCTEM

12

BepositHOCTB
coOBITHI

Tloustue
BEPOSTHOCTH
CcOOBITHSA

CaoiicTBa
BEPOATHOCTEM
coOBbITHI

3HaTh NOHITHE BEPOSITHOCTH
COOBITHS, CBOMCTBA BEPOSIT-
HOCTEH COOBITHH, OTHOCH-
TeJIbHAsl YacTOTa COOBITHI,
YCJIOBHAsI BEPOSATHOCTb.
YcraHaBIMBaTh HE3aBUCH-
MOCTh CJIYYailHbIX BEJIMYHH.
Jlenate 000CHOBaHHBIC
MIPEAINOJI0KEHHS O He3a-
BUCHMOCTH CIIy4alHBIX
BEJIMYMH HAa OCHOBAaHUH
CTaTUCTUYCCKHUX JIAHHBIX.

13

Yacrora.
YciaoBHasn
BEPOSITHOCTD

OrtHOCUTENbHAA
4acTOTa COOBITUSA

YcaoBHas
BEPOSTHOCTD.
HeszaBucumele
COOBITHS

14

MaremaTHnueckoe
OXKHaAaHNe. 3aK0H
00JIBLIIUX YHCel.

Marematunueckoe
OXHJIaHHUE

CII0HBII OIIBIT

dopmyna
bepuymnu. 3akon
OOJIBIINX YHCEN

15.

Hrtorosoe
NOBTOPEHHE

15

[TpeobpazoBanue
TPUTOHOMETPHYEC
KHX BBIPQKCHUM.

Pewenne
TPUTOHOMETPHUYEC
KUX YpPaBHEHUM.

Pemenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

[IpeobpazoBanue
BBIPAKCHU,
COJIepIKALINX
J0rapuQmsl 1
CTEIEHH.

Pemenue




ITOKa3aTeIbHBIX
YpaBHEHUU U
HEPABCHCTB

Pemenue 2
sorapuMuvecKu
X YpPaBHEHHUU U
HEPaBEHCTB

Pemenue 3
ypaBHEHUH U
HEPaBEHCTB,
coJieprKaIInx
MEPEMEHHYIO TT0]1
3HAKOM MOJYJISL.

Urorosas 2
KOHTpPOJIbHAs
pabora.
11 Kaace.
Ne HanmeHnoBanue Tema ypoka Ili1anupyembie pe3yabTaThl
n/n | pasgenaa 5 vacos
B
HeaeJa10
1 DOYHKUMHN U UX 11
rpaguxu
DnemMeHTapHbIe 1 3HaTh ONpeesIeHus
GyHKIMU. AJIEMEHTapHOH PyHK-
O6mactpb 1 [IAU, OTPAHUYCHHOM,
oIpezeneHus 1 4ETHON (HEUETHOM),
00J1aCTh U3MEHEHUS NEPUOINYECKOM,
byHKIHIA. BO3pacTaroIIei
OrpaHn4eHHOCTh (yOmIBaro1ei)
GbyHKInH byHKIMN.
YeTHOCTS, 2 Jloka3bpIBaTh CBOMCTRA
HEYETHOCTb, ¢byHKIUH, uccaeno-
NEPUOIMIHOCTD BaTh (DYHKIIUU
byHKIIHIT 3JIEMEHTapHBIMU
IIpomexyTku 2 CpencTBaMH.
BO3pacTaHusl, BeinonusaTe
yOBIBaHUS, npeoOpa3oBaHUs
3HAKOMOCTOSIHCTBA U rpadukoB
HYIH QyHKIHI DIIEMEHTAPHBIX
HccnenoBanue 1 (GyHKIMA: caBUTH
GbyHKIHI 1 BJI0JIb KOOPAUHATHBIX
ITOCTPOEHHUE UX oceil, cxatue u
rpadguKoB pacTsbKeHue,
3JIEMEHTAPHBIMHU OTpa)keHHe
METOJaMHU OTHOCHUTEIIBHO OCEH,
OCHOBHBIE CITOCOOBI | 2 CTPOMTH IpapuKH
peo6pa3oBaHus ynxumii, comep-
rpadguKoB JKaIIuX MOIYIIH,
I'paduxn GyHKIMIA, 1 rpadUKy CIOKHBIX




coJiepKaIIuxX MOIYITH

¢bynakuwmii. [To rpadu-

I'padukm croxHBIX 1 KaM (YHKIUN Omnu-
byHKIII ChIBaTh HX CBOWCTBa
(MOHOTOHHOCTB,
HaJINYUE TOYEK
MaKCUMyMa, MUHUMY-
Ma, 3HaYeHUs] MaKCH-
MYMOB U MHUHHUMY-
MOB, OrpaHHYEH-
HOCTb, YETHOCTD,
HEUYETHOCTD,
NEPUOJUYHOCTD )
I1.2 | [Ipenena pyHKUMHU H 6
HeNpepbIBHOCTH
[TonsiTue npenena OOBSCHATE U
GbyHKIHIN WITIOCTPUPOBATh
OnHocTopoHHHE 1 ITOHATHE IIPEACIIA
peIeIsl (GYHKIIMM B TOYKE.
CaoiicTo npenenos | 1 HpHBOIHfTI’ HIPAMCPBI
yEKIHiL. byHKIMi, He
MMEIOLINX IIpeJiena B
[Tonsitue 1 .
HEKOTOPOM TOYKe.
HEHPEPBIBHOCTH 3HaTh U NPUMEHSATH
byrxumm CBOMCTBA MPEJIENOB,
HenpepbIBHOCTB 1 HeIIPePLIBHOCTD
SICMCHTAPHBIX (byHKLNU, BBIYUCTATD
(yrKImit npeessbl QYHKIHMiA.
AHanu3upoBarb
MOBE/EeHNE (QYHKIMM
Ipu X+ ,Ipux —
Pa3peiBHbIe QyHKIUN | 1
I1.3 | O6paTHbIe 6
byHkunn
[Tonsitue obpatHoOit 3HaTh OIpeeIeHne
GbyHKINN ¢byHkunu, o0paTHOM
B3aumHo oOpaTHbIE 1 JIaHHOH, yMeTh
DyHKIHIH HaXoauTh (hopmMyiy
OGpatHble 2 (byHKufm, oOpaTHOMI
TPUTOHOMETPHUYCCKHE AAAHHOH, 3HATH
—— Ompe/eeHH
¢byHKUIMH, 0OpaTHBIX
[Ipumeps! nenoms- 1 N
YeTHIPEM OCHOBHBIM
30BaHMA 00paTHBIX TPUTOHOMETPUUYECKUM
TPUTOHOMETPHUYECKUX (bYHKIISIM, CTPOHTE
yHKImiT rpaduk oOpaTHOMI
KOHTpOJ'II)HaSI pa60Ta 1 (byHKHI/H/I
Nel «®ynkuuu u
rpadukm»
I1.4 | IlpousBogHas 12
Ilonsarue 2 Haxomguts
MPOU3BOIHOMN MTHOBEHHYIO




[IpousBonHas 2 CKOPOCTbh U3MEHEHUS
CYMMBI. byHKIHH.
[IpousBogHas Brruucnars
pa3HOCTH npyUpanieHne
HenpepriBHOCTH 1 (GYHKIIMM B TOYKE.
(GYHKIUH, IMEIOIIINX Haxonute mipenen
MIPOU3BOJIHYIO. oT-
Huddepenunan HOILICHUS Dy
[TpousBoaHas 2 3HaTh ompejeneHue
MIPOU3BEICHUA. npo-
[IpousBoHas Dx u3zBogHOI
4aCTHOTO ¢byHKIIMU. Beraucnare
[IpousBonHbIe 1 3HaYCHHE
DJIEMEHTAPHBIX IIPOU3BOJHOM
byHKIni ¢byHKIMU B TOUKE (TI0
IIpousBogHas 2 omnpezere-
CIOKHOU (PYHKIUH HU10). BeiBOAUTE M
HpOI/ISBOHHaﬂ 1 HCIIOJIB30BAaTh
06paTHOH QyHKIHH MpaBWJIa BBIYUCIICHUS
KonTponsHas pabora | 1 npousBojHoi. Ha-
No2 «IIpousBogHas» XOIUTB IIPON3BOIHBIC
CYMMBI ¥ IPOH3BE/IC-
HUS IBYX (YHKIUIA;
yacTHoro. Haxoauts
MIPOU3BOTHBIC
AIIEMEHTAPHBIX
¢byakuumii. Haxoautsb
MIPOU3BOTHYIO
CJIO)KHOM (yHKIIHUH,
oOpaTHOH (HyHKIIUN
IL.S | Ilpumenenue 18
NPOU3BOAHOM
Makcumym u 2 Haxonuth TOUKM
MUHUMYM (QYHKIIAU MUHUMYyMa U
YpaBHeHHe 2 MaKcUMyMa
KacaTeJIbHOU ¢byakuun. Haxonuthb
[Tpubnuxennbie 1 HauOobIllee W Hau-
BBIYHCIICHUS MEHBIIIee 3HAYCHUS
Teopema o cpemnem | 1 byHKIMK Ha
Bo3spacranue u 2 OTpPE3KE.
yObIBaHUEe (QyHKITHI Haxonuts yrioBoi
I[Ipou3BoaHEIE 1 KO3 PUIIEHT
BBICIIUX [TOPSIZIKOB KacCarTcJib-
Brimyknocts 1 HOM K rpaduKy
rpaduka QyHKIUN yHKIMHK B TOUKE C
DKeTpemMyM QYHKIUH | 2 3aJJaHHOM a0cIHccoi
C eJIMHCTBEHHOI x0. 3anuceIBaTh
KPUTHUYECKOU TOYKON YpaBHCHHC
3ajayn Ha MakKCUMyM | 2 KacaTebHOH K
rpaduky QyHKIIUH,

1 MUHUMYM




Acumnrotsl. JIpobno | 1 3aJaHHOU B TOUKE.

- TMHEWHAsT QyHKIUS [IpumensTh npo-

[Toctpoenue 2 U3BOJHYIO JUIS

rpaduKkoB PyHKITUHU C npuOIu-

MIPUMEHEHHEM XKEHHBIX BBIYUCIICHUI.

MPOU3BOAHOMN Haxonute

Kontponbnas padora | 1 IIPOMEKYTKHU

Ne3 «IIpumenenue BO3pacTaHUus U

MIPOU3BOTHOI yOBIBaHUS (QYYHKITUH.
Jloka3bIBaTh, 4TO 3a-
naHHast QpyHKIUs
BO3pacraer (yObIBaeT)
Ha YKa3aHHOM IpoMe-
)KyTtke. Haxonuts
Hau-Oosbliee U
HAaUMEHb-111ee
3HaYeHUS] (PYHKIIUU.
Haxonute BTOpYyIO
MIPOU3BOIHYIO U
YCKOpEHHue mpoliecca,
ONMCHIBAEMOTO IIPU
MOMOIIX (POPMYJIBL.
Hccnenosath
GyHKIMIO
C TMOMOIIBIO
MIPOU3BOJHON M
CTpouTh €€ rpaduxk.
IIpuMeHnATs npous-
BOJHYIO NpHU
pelieHnn
T€OMETPUYECKHUX,
buznuecKux
U JIPYTHUX 3a/1a4

I1.6 | IlepBooOpa3nasi u 15
HHTErpaj

[TonsaTne 3 3HaTh W NPUMEHSTH

nepBooOpa3Hoit OIpE/EIICHUE TEPBO-

3ameHa nepeMeHHou. | 2 o0pa3Ho# 1

HNuTerpupoBanue no HEONPEAETEHHOTO

4acTsIM Haxonuts

[Tnomane 1 nepBoOOpa3HbBIE

KPHUBOJIMHEWHON JJIEMEHTAPHBIX

Tpamnenuu byHKIHH,

OnpeieieHHBIH 2 nepBoOOpa3HbIe

WHTETpal kf(x) u f(kx +b).

[puGIMKEeHHbBIE 1 Wurerpuposathb

BBIUHCIIEHUS Pynk-

OIIPEAEIEHHOT O Uy IIpA MOMOIIHA

HHTErpaia 3aMCHBI TICPEMCHHOU,

®opmyna Hetotona - | 3 WHTCTPUPOBAHMA 110




JletioauIa

CBoiicTBa
OnpeIeICHHBIX
HWHTETPAJIOB

IIpumeHeHue
OTIpeIeIEHHBIX
WHTETpajioB B
Tre€OMETPUUECKUX U
(bu3nUecKux 3a1a4ax

[TonsaTue
Qg QepeHInaIbHOro
ypaBHEHHS

3anauu, MPUBOISIINE
K
muddepeHIranTbHBIM
ypaBHEHHSIM

KonTponbnas padora
Ned «IlepBooOpa3zHas
Y UHTETpa»

4yacTsaM. Bprauciars
IJI0IAIb
KPUBOJIMHENHON
Tpaneuuu. Haxoauts
MPUOIKEHHBIE
3HAUYEHUSI HHTETPAJIOB.
Beruucnars miomans
KPUBOJIMHEUHOU
Tpaneuuu, UuCroyb3yst
reOMETPUYECKUI
CMBICII
ONPEAETEHHOTO
WHTErpaia,
BBIYUCIISTh
onpeaenEHHbIN
WUHTErpajl Ipu
OMOUTH POPMYIIBI
Hprorona—
JleitbHuua. 3Hath

U TPUMEHSATH
CBOMCTBA
OIPENEIIEHHOTO
UHTErpaja,
MIPUMEHSATD
OIpEICIIEHHBIE
MHTErpaJibl IpU
pEIIeHUU T€OMETPH-
YEeCKUX U (PU3HUECKUX
3aga4d. Pemars
muddepeHanbHbIe
ypaBHEHUs, 3aJla4yH,
MPUBOSALINE K
nuddepeHIanTbHBIM
YpaBHEHUSM

I1.7 | PaBHOCMJIBHOCTD

YPABHEHUIl U

HEPaBEHCTB
PaBHOCHIBHBIE
npeoOpazoBaHms
ypaBHEHUH
PaBHOCHIBHBIE
npeoOpazoBaHms
HEPaBEHCTB

3HaTh ONpEJEIECHNE
PaBHOCUJIBHBIX YpaB-
HEHUIl (HepaBEHCTB)
U
npeoOpa3oBaHus,
npu-
BOJSILNE JAHHOE
ypaB-HEHUE
(HEpaBEHCTBO)K
PaBHOCHUIILHOMY,
yCTaHaBJIMBATh
paBHO-
CUJIBHOCTb YPaBHEHUMU




(HEepaBEeHCTR)

I1.8 | YpaBHenus - 9
CJIeCTBUSA
[Tonsatue ypaBHenus | 1 3HaTh OINpeeTCHUE
-CJIEJICTBUSI ypaBHEHUS-
Bossenenue 2 CIIC/ICTBHSL,
YpaBHEHHUS B YETHYIO npeoOpazoBaHus,
CTEINEHb MPUBOSAIINE JTAHHOE
[TorenupoBanue 2 YpaBHEHUE K
Jorapu(pMUIECKUX YpaBHEHHUIO-
YpaBHEHUH cnencTeuio. Pemrars
Hpyrue 2 ypaBHEHUS TPHU
npeoOpa3oBaHus, MOMOUIHN Tepexoaa
MIPUBOISAIIUE K K YpaBHEHHUIO-
YpPaBHEHHUIO - CJIC/ICTBHIO
CIIEJICTBUIO
[Ipumenenue 2
HECKOJIbKUX
npeoOpa3oBaHUi,
MIPUBOISAIINX K
YpPaBHEHHUIO -
CIIEJICTBUIO
I1.9 | PaBHOCHJIBHOCTH 13
YPABHEHMH U
HEPaBEHCTB
cucreMam
OCHOBHBIE OHSTHS 1 Pemarp ypaBHeHus
Pemenune ypaBuenuit | 2 IIEPEXOJIOM K pPaBHO-
C TIOMOIIBIO CUCTEM CUJILHOM CHCTEME.
Pemenue ypaBuenuit | 2 Pemate ypaBHeHUS
C IIOMOIIBIO CUCTEM BHJa
Vpasuenue Buja f( o | 2 f (a(x)) = f (b(x)).
(x)=1( B (x)) Pemrate HepaBeHCTBa
Pemenue nepaBencts | 4 epexXoa0oM K
C IOMOILBIO CUCTEM PaBHOCHIIBHON
HepasencrBo Buma f( | 2 cucreme. Pemars
a(x))>1f( B (x)) HepaBeHCcTBa Bujaa f
(a(x)) > f (b(x))
I1.10 | PaBHOCHIIBHOCTH 11
YPaBHEHUIl Ha
MHOKeCTBaxX
OCHOBHBIE OHSTHS 1 Pemarp ypaBHeHus
BosBenenue 2 MIPU  TIOMOIITH
yYpaBHEHUS B YETHYIO PaBHOCUJILHOCTH Ha
CTENEHb MHOECTBaX
YMHOXEHNE 2
ypaBHEHUs Ha
byHKIHIO
HApyrue 2




npeoOpazoBaHms
ypaBHCHHSI

IIpumeHeHue
HECKOJIbKUX
npeoOpazoBaHMi

YpaBHeHus ¢
JIOTIOTHUTEIbHBIMU
YCJIOBUSIMU

KonTponbhas padora
No5
«PaBHOCHJIBHOCTB
YpaBHEHUH U
HEPaBEHCTBY

I1.11

PaBHOCHJIBHOCTD
HEPABEHCTB Ha
MHOKeCTBaxX

OCHOBHEBIE TOHATHSA

BosBenenue
HEPABEHCTB B YETHYIO
CTEIIEHD

YMHOXKEHNE
HEpPaBEHCTBA Ha

GbyHKIHIO

HApyrue
npeoOpazoBaHUs

HEPABEHCTB

IIpumeHeHue
HECKOJIBKUX
npeoOpa3oBaHMi

HepaseHnctsa ¢
JOTIOJTHUTEIIbHBIMHU
YCIIOBUSIMU

Hecrtporue
HEPABCHCTBA

3HaTh U yMETh
pelaTbh HepaBEHCTBA
IIPU HOMOILU
PaBHOCHUJIBHOCTHU Ha
MHOXecTBax. Pemars
HECTpOrue
HEPaBEHCTBA.

I1.12

Meton
NMPOMEKYTKOB 1JIA
YPaBHEHUIl U
HEepPaBeHCTB

YpaBHeHue ¢
MOIYJISIMUA

Hepasencrtso ¢
MOAYIISIMU

Merton HHTCPBAJIOB
JJIsL HCIIPCPBIBHBIX

byHKIIHIT

KonTtponsHas pabora
Ne6 «Meton
IIPOMEXKYTKOB IS
YpaBHEHUU U

Pemate ypaBHeHuUs 1
HEPABEHCTBA C
MOAYJISIMHU, PEIIATh
HEPaBEHCTBA MPU
ITOMOIIY METO/a
UHTEPBAJIOB IS
HEIPEPBIBHBIX

GyHKIHIA.




HCPaBCHCTB»

I1.13 | Ucnosb30BaHue
CBONCTB PyHKIUI
NPHU pelieHnH
YPaBHEHUIl U
HEPaABEHCTB
Hcnonb3oBanue Ucnonp3oBath
obmacreit CBOICTBA (PYHKIUH
CYIIIECTBOBAHUS (oOmacreit
byHKIIUN CyILIECTBOBAaHUS ,
Ucnons3zoBanue HEOTPUIIATEIIbHOCTH,
HEOTPUIIATEIIbHOCTH OTPAaHUYEHHOCTH) MPHU
byHKIIUN pELIEHNN YpaBHEHUU
Hcnonb3oBanue Y HEPABEHCTB B
OrpaHUYEHHOCTH MPUKJIAJAHBIX 3a7a4ax.
byHKIIUN Hcnoab3oBaTh
Hcnons3zoBanue MOHOTOHHOCTb U
MOHOTOHHOCTH AKCTPEMYMBI
3KCTPEMYMOB GbyHKIMY , CBOICTBA
GbyHKINN CHHYCa U KOCHHYCA.
Hcnone3oBanue
CBOMCTB CHHYCa U
KOCHHYCa
I1.14 | Cucrembl 3HaTh onpeeIeHue
yYPaBHEHHUii ¢ PaBHOCHIIBHBIX
HECKOJIbKHUMU CHCTEM YpaBHEHUH ,
HEM3BEeCTHbIMM npeodpa-30BaHus
MIPUBOJIAIINE TaHHYIO
CHUCTEMY K
PaBHOCUIIBHOM.
Pemars cucremsl
YpaBHEHUH IIPU
MOMOIIIU [Tepexo/ia K
PaBHOCUJIBHOM
cucreme. [Ipumensate
PacCyKJIEHHUS C
YHUCJIO-BBIMU
3HAYCHUSIMU TIPU
pEIIeHNN ypaBHEHU
Y HEPaBEHCTB.
PaBHOCHIIBHOCTB
CUCTEM

CucreMa- CclieICTBHE

Merton 3ameHbI
HEU3BECTHBIX

Paccyxnenue c
YUCIIOBBIMHU
S3HAYCHUAMU IIPpHU
pEILICHUH YpaBHEHUI
Y HEPABEHCTB




KontponbHas padota
No7 «Pemenue

YpaBHEHUM,
HEPaBEHCTB U
CUCTEM»
I1.15 | YpaBHeHus,
HepPaBeHCTBA H
CHCTEMBI C
napaMeTpaMu.
VYpaBHeHus ¢ CucreMaTu3upoBaTh
rapameTpom 3HaHUS O PEHICHUHN
Hepasencrsa ¢ 3aJa4 ¢ mapaMeTpamH.
rnapaMeTpom
Cucrembl ypaBHEHU
C IapaMeTpoM
3anayu ¢ yCIoBUSAMHU
I1.16 | KomiuiekcHble
yuca.
AnredOpanyeckast
¢popma n
reoMeTpu4ecKasi
HHTepIpeTanns
KOMILIEKCHBIX
quces
Anrebpanyeckas [TpumeHsTH
¢dbopma paznauyuHbie HopMbl
KOMILJIEKCHBIX YHCEll 3anucu
CornpsikeHHBIC KOMIUIEKCHBIX YHCell:
KOMIUIEKCHBIE YHCIIa anredpanvecKyto,
I'eomerpuueckas TPUTOHOMETPUUECKYIO
WHTEpIpeTaIus U TOKa3aTeNIbHYIO.
KOMILJIEKCHBIX YHCell BrimonsasaTe ¢
I1.17 | Tpuronomerpudeckas KOMILIEKCHBIMH
(hopma KOMIIIIEKCHBIX YUCIaMHU
yuCeln CIIOKEHHE,
Tpuronomerpuyec- BBIYUTAHUE,
Kast popma YMHOKECHHE, IEIICHUE,
KOMIIJICKCHBIX YHCE]I BO3BCIICHUC B
Kophu n3 HaTypaJbHYIO
KOMIUIEKCHBIX YHCET CTCIICHb,
U UX CBOICTBA. W3BJICUCHUE KOPHS
I1.18 | Kopun CTETNeHH N, BbIOHMpas
MHOT'04JIEHOB. nozaxosuyto Gopmy
IToxazarejabpHas 3aIIMCH KOMIIJICKCHBIX
dopma yucen. [lepexoauts
KOMILJIEKCHBIX OT anredpandecKou
qyuceJ 3aIlIucu

Kopnau MHOTrOUNIEHOB

Iloka3arenbHas

KOMILIEKCHOTO 4Hucia
K
TPUTOHOMETPUUYECKOMN




dhopma
KOMILIEKCHOTO YHCIIa

M K TIOKa3aTeILHOM,
oT
TPUTOHOMETPUYECKON
Y MOKa3aTeJIbHOM
bopmbI K
areOpanvecKkou.
Jloka3bpIBaTh CBOMCTBA
KOMILIEKCHO COIpsi-
JKEHHBIX YHCEIL.
N3o0paxaTh
KOMILIEK-CHBIE YU CIIA
TOYKaMHU Ha
KOMIUIEKCHOM
IIJIOCKOCTH.
WNHuTepnpeTnpoBath Ha
KOMILJIEKCHOM ILI0C-
KOCTHU
apupMeTHYECKHe
JICUCTBUS C KOMILIEK-
CHBIMU YHCJIAMH.
®opMyJIHpOBATH
OCHOBHYIO TEOpEMY
anreOpsl. BeiBoIuTH
IIpOCTENIINE
CJIEICTBUS U3
OCHOBHOW T€OPEMBI
anreopsl

I1.19

HTtorosoe
MOBTOpPEeHUEe

21

IIpeoOpasoBanue
TPUTOHOMETpHUEC-
KHMX BBIPA)KCHUH.

Perntenne koMOMHHI-
POBaHHBIX TPUTOHO-
METPHUYECKUX
YPaBHEHUM.

Pemenue
TPUTOHOMETPUYEC-
KUX HEPABEHCTB

[Ipeo6pa3zoBanue
BBIPAXKEHHUI, COZlep-
KalUX JOrapuQpmbl 1
CTETICHH.

Pemenue nokasa-
TEJIbHBIX YPABHEHUI
Y HEPABEHCTB

Pemenue norapud-
MUYECKUX YpaBHE-
HHI 1 HEPABEHCTB




Pemenue ypaBaenuii | 4
Y HEPaBCHCTB,
COJIepIKALITIX
MEPEMEHHYIO TIOJ
3HaKOM MOJIYJISI.

Pemtennie TekcTtoBeIX | 5
3a/7a4 Ha CJII0KHBIE

MIPOICHTHI.
Urorosas 2
KOHTpOJIbHasI paboTa
Ne8
I'eomeTpusn
10 knacc.
BBenenne B 8
CTepeoMeTPHIO
AKCUOMBI 1 Crpouth n300paxxeHus
CTEpEOMETPUH KyOa, mapasuienenuresa,
Cnencrus u3 1 [PU3MBI, TUPAMHU/IBI,
AKCHOM cdepsl U mapa.
Pemenne  3ajau 1 Ha monensax u nzobpaske-
Ha  NpUMEHEHHe HUSX MHOTOTPAHHUKOB
AKCHOM H WX omnpezenaTh (M300paxaTh)
CIIC/ICTRHIA . TOYKH, TIPSIMBIE, TJIOCKOCTH;
I[lepeceuenue 2 HpOU3BOAUTE
npsmoit - CHUMBOJIMYECKHE
MI0CKOCTH, JIBYX 0003HaYCHMSI, 3AITUCH.
IOCKOCTEH DopMynUpoOBaATHh U
Pemenune 3amau 2 MILUTIOCTPHPOBAT
CTepeoMeTpHH Ha aKCHOMBI CTEPEOMETPUH
10KA3aTeNbCTBO, C UCTIONB30BAHAEM-
MU300pakeHUI
BBIUUCIICHHE, wmozenel Kyba,
TMOCTPOCHHE. napajuieNienumne1a, Ipu3Msl,
HOCTpoueHHe nupamuibl. Pemars 3amaun
ceaeHnn 1 Ha J0KA3aTeNbCTBO U
BBIMHUCIICHHC HOCTPOCHUE, HCIIOIB3Ys
Iomanen  STHX AKCHOMBI CTEPEOMETPHHU.
CEUCHHH. BripabaTsiBaTh HaBBIK
KonTtponsHas 1 HAYMHATH pPEIICHUE
padora Ne 1 CTEPEOMETPUUECKOM 3a/1aun
«BBenenne B ¢ u300paxeHus Guryp
CTEPEOMETPHUION
IIpsimble B 8
MPOCTPAHCTBE
[Tepecekaroniue- 1
csl, TapaJyIeIIbHbIC dopMmyaMpoBaTh ONpeaeIeHUe




U CKpelMBaro-
muyecs NnpssMbIC B
IIPOCTPAHCTBE.
IIpusnaku  ckpe-
LIMBAKOLINXCS
MPSAMBIX

Pemenne  3amau
Ha B3aMMHOC
pacIoyioKeHue
MIPSIMBIX B
MIPOCTPAHCTBE

[TapamiensHbie
MpsIMbIE B
IIPOCTPAHCTBE.
ITapannensHOCTH
Tpex MPSAMBIX.
ITapannensHOCTH
MPSIMBIX B
MIPOCTPAHCTBE

Hamnpasnenne B
IIPOCTPAHCTBE.
VYrusl ¢ coHa-
IIPABJICHHBIMU
CTOPOHAaMU

Pemenue 3agau
Ha B3aHMHOE
pacIoioKEeHNe
MIPSIMBIX B
MIPOCTPAHCTBE

IToBTOpEeHune
TEOPHUH, DPELICHUE
3a1a4.

KoHnTponbHas
pabora Ne 2
«IIpsmbie B
MIPOCTPAHCTBE»

MIEPECEKAIOIINXCS,
napajie/IbHBIX U
CKPEIIUBAIOIINXCS MTPSIMBIX B
IPOCTPAHCTBE.
dopmynupoBaTh ONpeIeIcHIe
napauIebHBIX IOCKOCTEH B
MIPOCTPAHCTBE,
(bopMyIMpOBaTh U AOKA3bIBAThH
TEOpEeMY O TpeX
HapauIeIbHBIX PSIMBIX B
npoctpancTBe. OOBICHATH
HOHSTHE TETPadpa U
napauielienune/1a, X CBOMCTB
U 351eMeHTOB. CTpOUTH
DJIEMEHTAPHBIC CCYCHUS
TeTpaszpa u
napajiesieue/a.

IMapaniaejgbHOCTH
npsMoit
IJIOCKOCTH

Hu

Onpenenenue
MapajuieIbHbIX
IpsAMON u
IIJIOCKOCTH.
IIpusznak mapain-
JIENbHOCTH  TpS-
MOH U IUIOCKOCTH.
Pemrenne  3amau
Ha  JIOKa3aTelb-
CTBO C HCIOJB30-
BaHHUEM IIpHU3HAKA
MapajuieIbHOCTH
psAIMOM u
IIJIOCKOCTH.




Pemenue
KOHCTPYKTHUBHBIX
3a/1a4 CTEPEo-
METpUHU O TIpo-
BEJICHUM  uepe3
JAHHYIO TOYKY:
a)npsiMoii, mapa-
JUIEILHOM NTaHHOM
IUIOCKOCTH;
0)IIOCKOCTH,
NapajuieIbHON
JTAHHOU MPSIMOIA.

Teopema 0 nuHUMA
IIepeceyeHus
JBYX IIOCKOCTEH,
OJlIHAa U3 KOTOPBIX
MPOXOIUT  Yepe3
IpSMYIO, apa-
JIEIBHYIO IPYTOH
IJIOCKOCTH.

Teopema o

JIMHUH
TepPECCUCHUS
JBYX IUIOCKOCTEH,
KaXkaas u3
KOTOPBIX
MIPOXOAUT Uepe3
OIIHY U3 [JIBYX
napajuieIbHbIX
MPSIMBIX.

Teopema 0
IJIOCKOCTH,
MPOXOSALIEH
yepe3 OAHY U3
JIBYX CKpEILUBa-
IOLUXCST  TIPSIMBIX
NapaJlyIeNIbHO
OPYrol  MpPSIMOM.
Pemenue 3agau
Ha CBOMCTBA
napajuieIbHbIX
psAMOI
IJIOCKOCTH c
HCIOJIb30BaHUEM
M300pakeHni ma-
panenenumnesa,
Ky0a, MMpaMu/Ibl.

Pemenne  3amau
Ha  TOCTPOCHHUE
CeUCHMI

napajuiesenunesa




KyOa, TeTpa’apa
IUIOCKOCTBIO,
napasiebHON
JTAHHOW MPSIMOiA;
Brranciaenue
IIoIaaei
MTOCTPOCHHBIX
CCUCHMI.

Pemennie  3amau
Ha  TIIOCTPOECHHUE
CeUeHHI
rapajuieenuie1a
Ky0a, TeTpa’apa
ILIOCKOCTBIO,
napajuieIbHOU
JTaHHOM
IJIOCKOCTH.
Brrunciaenue
JIomaaei
MMOCTPOEHHBIX
CCUCHUM.

IToBTOpeHune
TEOpUn 0
MapajuIeIbHOCTH
IIPSIMBIX u
IIJIOCKOCTEN
B 3aJayax Ha
JI0Ka3aTesIbCTBO,
IIOCTPOEHHUE
Y BBIYMCIICHHE.

IlepnenauKy/JasipHo

CTh  NPAMOH
IJIOCKOCTH

U

[Iepnenpukymnsapa
bl€ IIpsAMbIE B
IIPOCTPAHCTBE.
[TapamiensHbie
MpsIMBIE,

NIEepIEH IUKYIISAP-
HBIE K IIJIOCKOCTH.

IIpusnaxk
MEPIEHIUKYISIPH
OCTH IIpSIMON U
IJIOCKOCTH.

[IepnieHquKymsp
Y HaKJIOHHASI.

Paccrosnue OT
TOYKU 1o
IIOCKOCTH.

Teopema o Tpex
MEepIEHIUKYISIpax

Teopema o0 nByXx
apaJlJICJIbHBIX

OOBACHATD, KaKHe MpsIMbIE
Ha3bIBAIOTCS
NEePIEeHIUKYJISIPHbIMU B
IIPOCTPAHCTBE.
@opMynHpOBaTh ONIPENEIICHNE
NEPIEHIUKYJIIApa K
IJIOCKOCTH, HAKJIOHHOM U €€
IIPOEKIIMH, PACCTOSIHUS OT
TOYKH JI0 IJIOCKOCTH, YyIiia
MEXy MapajyIeIbHbIMU
IUIOCKOCTSIMU, YTJ1a MEXTY
IIPSIMOM U TUIOCKOCTBIO.
OOBACHATD MOHSATHE
JIBYTPaHHOTIO yrija,
MPSIMOYTOJIBHOTO
napajuleJIenunesa, ero
CBOMCTB. [IpuMeHsTh npu
pelIeHny 3aau.




MPSIMBIX, OJHA U3
KOTOPBIX

MepIEH TUKYISIp-
Ha IIJIOCKOCTH.
Pemenne  3amau
Ha CBOMCTBaA
MepIEH UK YISIPH
BIX TPAMBIX |
IJIOCKOCTEH.

Teopema

0 JBYX MPSMBIX,
MepHeHUKYIsIp-
HBIX INTIOCKOCTH.
Pemenne  3amau
Ha CBOMCTBa
MepIEHIUKYISIPH
BIX TOpSMBIX U
IIOCKOCTEH.

IIpoBenenue
B3aHUMHO
[lepnengukynsipa
BIX TMPSMBIX U
IUIOCKOCTEH

Ha W300paKEHUIX
KyOa,
MIPaBUIILHOTO
TeTpa’ipa,
MPSIMOYTOJIBHOTO
napajienenuneaa
Brranciaenue
paccTosHUI
Iontaaei
CEUeHUN KyOa,
MPaBUILHOTO
TeTpa’ipa.
[lepnenqukysmsp-
Ha IJIOCKOCTH.

Teopema o0 nByX
MPSIMBIX, TIEPIIECH-
JTUKYISIPHBIX
IJIOCKOCTH.
Pemenue  3ajgau
Ha CBOMCTBa
NepHeH UKYIsIp-
HBIX MPSMBIX

U IIJIOCKOCTEH.

KoHntponbHas
pabora Ne 3
«Tepnenauxymsp
HOCTb IIPSIMOM H
IIJIOCKOCTU»

Yroa

MEKTY




npsIMoi

IUIOCKOCTBIO
Onpenenenue @opMynHpOBaTh ONPENEIICHUE
yrila MexXay yrila Mexay npsiMoi U
HaKJIOHHOH u IIJIOCKOCTBIO.
IJIOCKOCTBIO. Ha mozensix 1 n300paxeHusx

MHOT'OTPAaHHUKOB UHTYUTUBHO

O BenuuuHe yria «BUJIETH» YTOJI MEXKAY IPSIMOM
MEXIY U IUIOCKOCTBIO
HaKJIOHHON u Y JIOTUYECKU 00OCHOBBIBATh
IIJIOCKOCTBIO ero n300pakeHue.
U METOJAX €ero Pemate 3amaun Ha
HAaXO0XJICHHUS. IIOCTPOCHHE U BBIYMCIICHHE
Pemienne  3amau yIIa MEXAY MPSIMO U
Ha  HaxO0XJEHHUE IJIOCKOCTBIO C
yriaa MEXy HCI0JIb30BaHNEM
PSIMOIA u n300paxeHui Kyoa,
IJIOCKOCTBIO C IIPaBUJIBHOT'O TETpa’ipa,
WCIIO0JIb30BAaHUEM IIPaBWJIBHOM UpaMUBbI,
M300pakeHUi KOPPEKTHO apryMEHTUPYS
KyOa, JIOTUYECKHUE YTBEPKICHUS.
MIPaBUJILHOTO
TeTpa’pa,
MIPaBUIJILHON
MUPAMU/IBI.
[TapamensHoe
MIPOEKTUPOBAHHUE.
CgoiicTBa
NapajyIeIbHOTO
MIPOEKTUPOBAHMUSL.
OpTtoronajibHOe
IIPOEKTUPOBAHMUE,
€ero CBOMCTBA.
Pemenue 3agau.
[ToBTOpEeHue
TEOPHUH O
B3aMHOM
pacrnoIoKEeHUN
MIPSIMBIX 71
IUIOCKOCTEN B
3aa4ax Ha
JI0Ka3aTeNbCTBO,
MIOCTPOECHHE U
BBIYHCIICHHE.

IHapanejabHbie

IIOCKOCTH
B3anmuoe @opMyJIUPOBATH ONPEACIICHUE
pacroyioxeHue MapajuIeIbHbIX MJIOCKOCTEM.

JIBYX IUIOCKOCTEMN
B IIPOCTPAHCTBE.

®opMyIHpOBaTh U
JIOKa3bIBaTh




Onpenenenue
napajuieIbHbIX
IIJIOCKOCTEN.

[Ipusznaku napai-
JENBHOCTH  ABYX
IJIOCKOCTEH.
Pemenne  3amau
Ha MIPU3HAK
napajuieIbHOCTH
JIBYX TTIOCKOCTEH
c HCII0IL30Ba-
HUEM H300paxe-
HUM
MHOTOTPaHHUKOB.

Teopema 0
JIMHUAX TIepece-
YEHUS JIBYX
napajuieIbHbIX
IJIOCKOCTEM
TpEThEN MII0C-
KocThr0. Teopema
0 TMpsIMOH, Tepe-
CEKalUe OaHY
W3 JBYX Hapai-
JICTBHBIX
IIOCKOCTEM.
Teopema 0
MIJIOCKOCTH,
MEepECEKaroIei
OIIHY U3 [JIBYX
napajuieIbHbIX
IIOCKOCTEM.

Pemenue 3amau
Ha  JI0Ka3aTeib-
CTBO,  BBIUMCIIC-
HHE, TOCTPOCHUE
CEUECHUI MHOTO-
TPaHHUKOB.

Teopema 0
IJIOCKOCTH,
KOTOpast
napa’sienbHa
JTaHHOM
IJIOCKOCTH U
MPOXOJUT  4Yepe3
TOYKY, HE JexKa-
LIYIO B IAaHHOM
IJIOCKOCTH.
EnnHCcTBEHHOCTD
TaKO# IIOCKOCTH.
Teopema 0

IIPU3HAKU NIapauIeIbHOCTH
IIJIOCKOCTEM.

HMHTYUTUBHO «BHIETHY
napajulesbHble

IUIOCKOCTH HAa MOJEIAX U
M300paKeHUSX
MHOT'OTPaHHHUKOB, I10CJIE YETO
JI0Ka3bIBaTh apajlieNbHOCTh
ITUX

IIJIOCKOCTEM HAa OCHOBAaHUHU
IIPU3HAKOB

UX MapaJljIeIbHOCTH.
Ucnonp3ys

MOJIENIN ¥ U300paskeHUs
MHOIOTPaHHHUKOB, PEIIaTh
3aJ1a4M Ha HaXO0X/ICHUE
paccTosHUA OT TOYKH J10
IJIOCKOCTH, MEXKIY ABYMSI
napajuieIbHbIMU
IUIOCKOCTSIMH, OT TOYKH J10
IPSAMON

dopmyaupoBaTh U
JIOKa3bIBaTh:

IIPU3HAKU NIapajuIeIbHOCTH
IIJIOCKOCTEM; TEOPEMBI O
CBOMCTBaxX NapauIeIbHBIX
IIJIOCKOCTEM; TEOPEMBI

0 CBOMCTBaxX OTPE3KOB,
3aKJIFOYEHHBIX

MEXNY IBYMs
napajuieIbHbBIMU
IJIOCKOCTSIMH, O CBOMCTBE
IIPSIMOH,

NEPHEHIUKYIIAPHON K OJHOU
U3 IBYX MapajuleIbHbIX
IIJIOCKOCTEM.

Hcnonb3ys nzo0paxeHus
MHOT'OTPaHHHUKOB, pEIIATh
3a/1a4y Ha J0Ka3aTebCTBO,
IIOCTPOECHUE U BBIUUCIICHUE,
ITOBTOPSISt IIPH 3TOM CBOMCTBA
[apajIeIbHOTO
(OpTOroHaNbHOI0) MPOEKTH-
pOBaHMsI, NAPAJUIETBHOCTH U
MEePIEeHIUKYISIPHOCTH MPSIMBIX
U IIJIOCKOCTEM.

HaxoauTb paccTosiHUS U YTIIbI
MEXY IPSIMbBIMH U
IJIOCKOCTSIMU, HUCTIONB3YSI
CBOICTBA NMApAJIEIILHOCTH U
NEPIEHIUKYIAPHOCTH IMIPSIMBIX
U IIJIOCKOCTEM, CBOMCTBA
OpPTOTrOHAJILHOTO




TPaH3UTHBHOCTH
napajuieIbHOCTH
IUIOCKOCTEH B
MPOCTPAHCTBE.
Pemenne
KOHCTPYKTHUBHBIX
3aja4, 3a7a4 Ha
JIOKA3aTeIbCTBO M
BBLIYHCJICHHE.

Teopema 00
OTpe3Kax
napajuieIbHbIX
MPSIMBIX,
3aKJTIOYEHHBIX
MEeXIy JIBYMSI
napajuieTbHbBIMU
TJIOCKOCTSIMHU.
Teopema 0
NpsSAMOM, MepreH-
JUKYISIPHOU K
OJIHOM U3 JIBYX
napajvieIbHbIX
IJIOCKOCTEH.
Pemenue 3agau.

IToBTOpEHUME B
3agavax
Marepuaia 0
napajuieIbHOCTH
U NepIeHINKY-
JIIPHOCTH
MPSIMBIX u
IJIOCKOCTEM c
HCIIOb30BAaHUEM
n300pakeHU
MHOTOTPaHHUKOB.

Kontponbnas
pabota

Ne 4 «VYron
MEXIy IpsIMON U
IJIOCKOCTBIO.
[TapamiensHbie
IJIOCKOCTH. »

npoekTupoBanusa. CTpOUTh
n3o0pakeHue GUrypsl,
3aJJaHHOM B 3aj1aue.
OOO0CHOBBIBATH PEIICHUE
3a]]auu; IOHUMATh KPaTKoe
MUCHbMEHHOE 000CHOBaHHE
peIIeHHs 3a]1a91

JByrpaHHblii yro..
YroJa mMexay AByMs
IUIOCKOCTSIMH.
Iepnenaukyasipu
bl€ IVIOCKOCTH.

JIByrpanHbIi
yrod. JInnen-

HBIN yroma
JBYTPaHHOTO
yriaa. Teopema o

dopmynupoBaTh OnpeaeIeHne
JBYrpaHHOTO yria. Bugers n
NPaBUIBHO U300paXKaThb
JMHEHHBIE YTIIBI IBYTPAHHBIX
YIJIOB B IaHHOM




JIMHEHHOM

yriie ABYTPAHHOTO
yria. Yron Mexmay
JBYMSI
IVIOCKOCTSIMH.
Metonasl
HaxO0KJICHUS
JIBYTPAHHbBIX
VIJIOB W YIJIOB
MEXITY JBYMS
IVIOCKOCTSIMH.
Pemenne 3agau c
HCITOJIb30BaHUEM
MPaBUIIbHBIX
MHOTOI'PAaHHUKOB
U MHOTOYIOJIb-
HHUKOB, HE
JICKAIIIX B
OJHOM
IJIOCKOCTH.

[lepnenaukymnsip-
HbIE IUIOCKOCTH.
IIpuznak
[lepnenqukysp-
HOCTH JBYX
IIJIOCKOCTEM.
Pemenne  3amau
Ha OIpeJIeTIeHue

U TIpU3HAK Iep-
TeHTUK YIS PHBIX
IIOCKOCTEH,
HCTOJIb3YSI
M300paKeHHs
MPaBUILHOTO
TeTpa’apa, npa-
BWJIBHOM  THUpa-
MU/IBI, KyOa

Teopema 0
MIPSIMOH,
[Iepnenpukynspa
oi JINHUHA
IIepECEUCHUS
JIBYX B3alMHO
MepIEHIUKYIISIp-
HBIX IUIOCKOCTEH
U JIeKalmen B
OJIHOM U3 HHUX.
Teopema 0
IIPSIMOM, TIEPIICH-
JUKYISIPHOU
OIHOM HU3 JBYX
B3aUMHO IEpIICH-
JUKYISIPHBIX

MHOT'OIPAHHUKE.

Pemtate 3agauyu Ha
HaXO0/JICHUE:!

BEJIMYUHBI JIBYTPAHHOIO YTJIa;
pacCTOsIHUSA OT TOYKH,
PacIoI0KEHHON

BHYTpPH JIByTPaHHOTO YIJIa, 10
€ro rpaHei uiam ero peopa.
Ucnonp3oBath

n300pakeHus Kyoa,
MIPSIMOYTOJIBHOTO
rnapasuiesienuIea,
MPaBUJIbHBIX WU
CIIEUUATIbHBIX MUPAMU/T AJIS
pelIeHus pa3IMYHbIX 3a7a4 Ha
JIBYTPaHHBIE yTJIbI
@opMynHpOBaTh ONPENEIICHUE
MEePIEHIUKYISIPHBIX
mockocreil. @opmynupoBaTh
Y JJOKa3bIBATh MPU3HAK
MEePIEHANKYJIIPHOCTH ABYX
MJIOCKOCTEH.

Pemars 3amaun Ha
ONpeieJICHUE U TPU3HAK
MEePIEHIUKYISIPHBIX
IIJIOCKOCTEH, UCTIOb3YS
HU300paKeHUS

MPaBUIILHOTO TETPA3Ipa,
MPaBUIILHON TUPAMHUJIBI, KyOa
dopMynHpoBaTh U MOHUMATh
CYIIIHOCTH TIPU3HAKa
MEePHEHANKYIISIPHOCTH ABYX
IIJIOCKOCTEN, TEOPEM

0 CBOMCTBax
MePIEHINKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEM.
Pemars paznuuHbiMu
crocobamu 3a/1a4uu

Ha HaXOX/JIEHUE PACCTOSTHUI
MEXY IBYMS
CKPEIIUBAIOIINMHUCS TIPSMBI-
MU, BETUYUHBI YTIIa MEXKITY
MIJIOCKOCTSIMH, UCTTIOJIB3YSI
H300paKeHUs
MHOTOTPaHHUKOB.

Hcnosnb3ys cBolicTBa
MEePIEHIUKYIISIPHOCTH TIPSIMBIX
U IJIOCKOCTEM, CBOMCTBA
OpPTOTOHAIILHOTO
MIPOEKTUPOBAHUS, YIIIbI MEKIY
MPSAMBIMH, IPSIMBIMH U
IJIOCKOCTSIMU. BepHo 1
HaIJISIIHO CTPOUTH




IIJIOCKOCTEN

U HMEILEd Cco
BTOpOH
IIJIOCKOCTBIO
o0IIyr0  TOYKY.
Teopema o JIMHUU
[IepECCUCHUS
JIBYX ILTIOCKOCTEM,
MepHeHIUKYIISIp-
HBIX TPETHEH.

Pemenue 3amau
Ha CBOMCTBaA
MepHeHUKYIsIp-
HBIX IUIOCKOCTEN.

OO0t
MIePICHIUKYIIAP
JIBYX CKpEIIUBAIO-
IIUXCS  MPSMBIX.
Paccrosnane
MEXIY JBYMsI
CKpEIIUBAOIIIH-
MHUCS TIPSIMBIMH.

Pemenue 3agau
Ha  HaXOXXJCHHE
paccTostHus
MEXy CKpEeIn-
BaIOIUMMUCS
MPSIMBIMHU,
WCIIONb3Ys
n300pakeHUs
MPaBUIBLHOTO
TeTpa’ipa, Kyoa.

Teopema 0
IJI0LIAIN
OpPTOTOHAJILHOU
MIPOCKIIUN
MHOT'OYTOJIbHUKA
uee

3HauYEHUE npu
pelieHnn

3a1a4 Ha
HaXO0XKICHHE:
a)TUI0IIAIh
OCHOBaHUs
MHOT'OTPaHHUKA;
0)mtomaau
CeueHus
MHOTOTpaHHHKA;
B)  JIBYTPAHHOIO
yria mpu pedpe
MHOTOTPaHHUKA;

n3o0paxkeHus: Guryp.
AprymMeHTHpOBaHHO
000CHOBBIBATh PEILICHUS
3anad. [lonumare CymHoCTh
IPaBUIBHOIO KPATKOTO
MUCHMEHHOTO

000CHOBaHUS pPELICHUs 3a7aul




r) yria MexIy
MJIOCKOCTSMU
OCHOBaHUS
u CeYeHUs
MHOTOTPaHHUKA.
Pemenue 3agau.

[ToBTOpEeHUE
TEOPUH

0 JIBYTPaHHBIX
yriax W - yraax

MEXIy
IUIOCKOCTSIMU B
3a/1ayax Ha
JI0Ka3aTeNIbCTBO,
MIOCTPOCHHE

U BBIUUCIICHHE
KonTposnbnas
paborta Ne5
«/IByrpanHslii
YTOJI. VYron
MEXIY JBYMsI
IJIOCKOCTSIMHU.
[lepnennukynsipx

bIC ITIJIOCKOCTH.»

Paccrossnus
NPOCTPAHCTBE

Paccrosinue
MEXKITY JBYMSI
TOYKAMHU.
Paccrosnane
MEXKY TOYKON M
¢burypoi.
Paccrosinue
MEXKY TOYKOM M
npssMoi. Paccro-
SIHHE MEKTY
TOYKOU

M TUIOCKOCTBIO.

Teopema
Menenas TSt
TeTpa’ipa.
Paccrosaue
MEXIY TOYKOM M
cdepoii.
Paccrosnue
MEXITY JIBYMSI
¢burypamu.

Paccrosaue
MEXKIY JIBYMS
napaieabHbIMU
MPSIMBIMHU.
Paccrosaue
MEXIY NPSIMOU

@opMyIHpOBATH ONIPEIEIICHNAE
pPacCTOsIHUSA OT TOYKH 110
MPSMOM U 10 TNTIOCKOCTH;
MEXIY IBYMs
napaajaiCJIbHbIMA
IIJIOCKOCTSIMU; MEXAY ABYyMS
CKpCIIMBAOIIINMHUCA
MPSAMBIMHU.

Ha n3zo6paxenusx
MHOTOTPAaHHHUKOB «BHJIETHY H,
apryMEHTHPOBAaHHO
00OCHOBEIBasI, HAXOJUTh
paccTosiHUE OT TOUKH J10
MIPSAIMOM M TUIOCKOCTH, MEXIY
napaieIbHbIMU TJIOCKOCTSI-
MU, MEX]Ty CKPEIIUBAIOIIH-
MUCSI TPSIMBIMH
NnnroctpupoBars Ha
M300paxeHHSIX
MHOTOTPaHHHKOB T'€OMET-
pHUYECKOE MECTO TOUEK
IIPOCTPAHCTBA!

a) paBHOYJAQJICHHBIX OT TPEX
JTAHHBIX HEKOJUIMHEapHBIX
TOYeK; 0) paBHOYAAJICHHBIX




IJIOCKOCTBIO.
Paccrosinne
MEXI1y
CKpEIIUBaI0-
IIUMHUCA
MIPSMBIMH.

[Tpuemsl
HAXOXICHUS
paccTosHuM  OT
TOYKH bi (0]
burypel, Mexmy
¢burypamu B
MIPOCTPAHCTBE.

I'eomerpuueckue
MecTa TOYEK
MPOCTPAHCTBA,
CBS3aHHBIE c
PACCTOSTHUSIMU.
IToBTOpEHUE
TEOpHUH B 3aJadax
Ha HaxO0XJICHUE
paccTosHUM  OT
JTAHHOW TOYKU IO
BEpIIUH U CTOPOH
JAHHOTO  MHOTO-
YTOJbHUKA
(TpeyrosibHUKa),
TIJIOCKOCTh
KOTOPOTO HE
COJICPKUT
JAHHYIO TOUYKY

I'eomerpuueckue
MECTaTOYECK
MPOCTPAHCTBA,
CBSI3aHHBIC c
PacCTOSAHUSAMU.
[ToBTOpeHune
TEOpUHU B 3ajJ1a4ax
Ha HaXO0XJICHUE
paccTosHUM  OT
TAHHOU TOYKU

JI0 TPaHEeW TaHHO-
ro JBYTPAHHOTO

yria.

I'eomerpuueckue
MecTa TOYEK
MPOCTPAHCTBA,
CBSI3aHHBIE c
PaCCTOAHHUAMMU.
[ToBTOpEHME

OT CTOPOH JIaHHOTO
TPEYrOJIbHUKA;

B) paBHOY/IQJI€HHBIX OT
KOHIIOB JIaHHOT'O OTPE3Ka;

I') PaBHOYAAJICHHBIX
OT JBYX IapaJuIeIbHBIX
IUIOCKOCTEH;

1) pacroJIOKEHHBIX BHYTPH
JIBYIPaHHOTO yIJla 1
pPaBHOYAAJIEHHBIX OT €r0
rpaHeii; €) paBHOYJaJIEHHBIX

OT JIBYX JaHHBIX
NEPECEKAIOIINXCSI TPSIMBIX.
Ha u3o0paxenusix kyoa,
NPaBUIBHOIO TETPa’dpa,
IIPaBUJILHOMN MPU3MBI
pelaTh 3aJa4u Ha
HAaxO0’KJICHUE PACCTOSIHUM U
YIJI0B MEXAY NPSIMBIMU U
IUIOCKOCTSIMH, UCTIOJb3Ys
reOMETPUYECKHE MECTa TOUEK
UCHOJb3Ys U300paXKeHus
MHOTOT'paH-

HUKOB, HAXO/IUTh PACCTOSTHUS
MEX/1y TOYKaMH, OT TOUYKHU J0
IPSIMOH U TUIOCKOCTSIMM.
Crpouts n300paxenus puryp.
OOO0CHOBBIBATH PEIICHUS
3aj1a4
®opMyIMpOBaTh, 10Ka3bIBATH,
WJUTIOCTPUPOBATh HA
n300pakeHusIX Kyoa,
MIPaBUJIBHOTO TETpaj’Jipa,
NPaBUIBHOIN NPHU3MBI,
napajuiesienueia TEOpeMbl O
CBOMCTBaxX NapauIeIbHOCTU U
NEePIEeHIUKYIIPHOCTH
IPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE.

Pematsp copepxarenpHble
3aJlayM Ha NapauIeIbHOCTb U
NEPIEHIUKYJIIPHOCTD MPSIMBIX
¥ TNIOCKOCTEN, Ha HaXOKICHNE
Pa3IMYHbIX PACCTOSTHUI
MeX/1y HUIMH




TEOpUU B 3a7ayax
Ha HaXOXJICHUE
paccTosHuM  OT
JTAHHOW TOYKHU

J10 pebep w
IpaHel TaHHOIO
Kyba  (mpaBHIIb-
HOTO TETpad’pa)
U JI0 IOCTPOEHHO
-T'0 CEUCHHUS JIaH-
HOT'O MHOT'OT'PaH-
HUKA.

KonTposnbnas
paborta

No 6 «Paccrosinus
B IPOCTPAHCTBE

Ypoku 06001Ie-
HHUS TPONJEHHO-
ro marepuana. O
MapajieIbHOCTH,
MIEePIICHIUKYIISIPH
OCTH, yriax u
PaCCTOSTHUSAX B

IIPOCTPAHCTBE

BekTopHbIii MeTOA

B IIPOCTPAHCTBE
Bexkrop B dopMyIHMpOBaTH
IIPOCTPAHCTBE. OIIPENIETICHUS: BEKTOPA B
Envunanbi A MPOCTPAHCTBE; KOMIIJIaHAPHBIX
HYJICBOM  BCKTOD. BEKTOPOB; CYMMBI, pa3HOCTH
[IpoTrBOMOIOKH

p JIBYX BEKTOPOB; IIPOU3BEIACHUS
bIC BEKTOPBI. BEKTOpAa Ha YUCJIO.
EnuHcTBEHHOCTD o
DopMyJIUPOBATH CBOKCTBA

OTIOHCHITA or JIMHEHHBIX OIlepalui Ha,
TaHHOU TOYKH pall a

BEKTOpa, PaBHOIO
JAHHOMY BEKTOPY

BEKTOPAMHU U WILTIOCTPUPOBATH
UX, UCTIONIb3YS U300paXKeHUs
MHOTOTPaHHHUKOB.
®opMyIHpOBaTH
orpezeNieHus: KOMIUTAaHAPHBIX
BEKTOPOB; BEKTOPHOT0 0a3uca
Ha TUIOCKOCTH U B
IIPOCTPAHCTBE; TEOPEMBI O
pa3I0KEeHUHU BEKTOpa MO JBYM
HEKOJUIMHEAPHBIM U TPEM
HEKOMIUTAHapHBIM BEKTOPaM.
ITpon3BoauTh pasnoxeHue
BEKTOpa B JaHHOM 0Oa3uce.
DopMyIMpoBaTh MPU3HAKU
KOJUIMHEApHOCTH JIBYX U
KOMIUIAHAPHOCTHU TPEX
BEKTOPOB B ITPOCTPAHCTBE,
WUTIOCTPUPYSI UX Ha




HN300paKCHUSIX
MHOTOTPaHHHUKOB.

Pemats reomeTpuyeckue
3aJ1a4l BEKTOPHBIM METOJIOM,
JUI 4ero NepeBOIUTh YCIOBHE
rEOMETPUYECKON 3a]1a4u B
BEKTOPHYIO TEPMUHOJIOTHIO

u CUMBOJIUKY,
BBINOJIHATH aliredpandeckue
orepanuy HaJl BEKTOpaMHU

u MOJTyYEHHBIN B
BEKTOpPHOU (hopMe pe3yabTar
BEPHO NE€PEBOAUTH «00pat-
HO», HA «T€OMETPUYECKUI
A3bIK». Ha n3o0paxenunsax
Ky0a, mupaMu/ibl,
napaJiesienue/1a BEKTOPHbIM
METOJIOM OIPENEISTh
B3alMHOE PACIIOJIOKEHHE
TOYEK, MPSAMBIX U IUIOCKOCTEH.
Jloka3bIBaTh BEKTOPHBIM
METO/I0M MapajuIeIbHOCTb
TpeX NPAMBIX HEKOTOPOH
OJIHOM IJIOCKOCTH

Komnmuuaeapaoctsb
JIBYX BEKTOPOB W
ee TreomeTpuyec-
KuH CMBICIL.
JInnelnble onepa-
MU HAJ BEKTO-
pamu

U UX CBOWCTBA.

KommiianaprHocTs
TPEX  BEKTOPOB.
Paznoxenue
BEKTOpa MO JIBYM
HEKOJUIMHEAP-
HBIM  BEKTOpawm,
KOMIUIAHAPHBIM C
JTaHHBIM
BEKTOPOM.

Tpu  Hexkommuia-
HapHBIX BEKTOpA.
Pasznoxenne
BEKTOpa MO TPEM
HEKOMIUTaHAPHBIM
BEKTOPaM.

Bekrophslii 6a3uc
B IPOCTPAHCTBE.
Paznoxxenne

BEKTOpa U €ro

®opMyIHpoOBaThH
OmnpeAeseHuE: yria

MEXIy IBYMSI HEHYJIEBbIMHU
BEKTOpPaMU; CKaJIIPHOTO
MIPOU3BEJICHUS IBYX
HEHYJIEBBIX BEKTOPOB.
Jloka3pIBaTh CBOMCTBA
CKaJISIPHOTO MPOU3BEICHUS
BEKTOpPOB. POpMyIHpPOBATH U
JTIOKa3bIBaTh MPHU3HAK
MEePIEHANKYIISIPHOCTH ABYX
BEKTOPOB. Mcronb3ys
n300paxeHus Kyoa,
MPaBUIILHOTO TETPA3Ipa,
MPSAMOYTOJIbHOTO
napajuiejenumnea, BEKTOPHbIM
METOAO0M JIOKa3bIBaTh
MnapajvieIbHOCTh U
MEePIEHANKYJISIPHOCTD TIPS~
MBIX U IJIOCKOCTEH,
coJiepXxariux peopa, TpaHu U
CEYEeHMS ITUX MHOTOTpaH-
HUKOB. C ITOMOIIBIO
CKJIIPHOTO MTPOU3BECHUS
HaXOJHUTh BEIUYNHBI

YTJIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BEIYUCIISTH




KOOpIII/IHaTBI B
TAaHHOM
BEKTOPHOM
Oasuce. YcioBue
KOJUIMHEAPHOCTH
JIBYX BEKTOPOB

A KOMIUIAaHApH
OCTH Tpex
BEKTOPOB B
MIPOCTPAHCTBE.
Koumnnaeapno-

Tb  JOBYX "
KOMILIaHApHOC-
Tb TpPEX BEKTO-
POB B TI'€OMET-
pUYECKHX
3aa4ax ¢ MHO-
FOFpaHHI/IKaMI/I.

CkansipHoe
MPOU3BEIICHUE
BEKTOPOB

Yron MEXKIY
JBYMSI

BEKTOpPaMHU.
CkansipHoe
MPOU3BEICHUE
BEKTOPOB

M €ro CBOMCTBA.
DopMyiIbl,
CBSI3aHHBIE co
CKQJISIPHBIM
MIPOU3BEACHUEM
BEKTOPOB.

Ycnosue
OpPTOTrOHAJILHOCTH
JIByX  BEKTOPOB.
Bexkropnoe
JI0Ka3aTeNIbCTBO
MIpU3HaKa
MEePIEeHIUKYIAPH
OCTH IIpsIMON U
IIJIOCKOCTH,
TEOpEM O Tpex
MepreH u-
KyJsIpax.

Bekropnoe
pelieHue
TCOMETPHUICCKUX
3a1a4 Ha
JOKa3aTeJIbCTBO
NEPIEHINKYIIIPH
OCTH NpSIMBIX H

JUTMHBI OTPE3KOB,
paccTOSHUS OT TOYKH 10
MPSIMOM M TUIOCKOCTH,
UCTIOJB3YS MOJICIH

1 n300pakeHusI Kyoa,
MPABWIIBHOTO TETpadapa.
['eomerpuueckue 3amauu,
peliaeMbie BEKTOPHBIM
METOI0M, COIIPOBOXKIATh
apryMEeHTHPOBAHHBIMHU
00BICHEHUAMU
BreImomHATE THHEHHBIC
OTepaIfK HaJl BEKTOPAMH,
HCIIOJIF30BaTh CBOMCTBA
CKJIIPHOTO TTPOM3BEICHUS
BEKTOPOB.

Haxomuts 1inHy BEeKTOpA,
YTOJI MKy BEKTOPAMHU.
Ha n3o0paxennn
MHOTOI'PaHHHUKA

3aJ1aBaTh BEKTOPHBIN Oasuc,
MTOCJIC YEr0 BEKTOPHBIM
METOJIOM HaXOIUTh

JJIMHBI OTPE3KOB, YIJIbI MCKIY

pedpamu, NpaBUIbHO
3aIHCHIBAThH Pa3JIOKEHHUE
BEKTOpa 1o 0azucy




IUIOCKOCTEH,

Ha  BBIYHCIICHHE
yTJIOB MEXIY
MPSMBIMA U
IUIOCKOCTSIMU €
HCIIOb30BAHUEM
n300pakeHUI
KyOa,
MIPaBHJIBHOTO
TETpa’apa,
MpaBUILHON
MAPaMHUJIBL.

KoHntposbHas
pabota Ne 7
«BekTopHBIi
METOJ B
IIPOCTPAHCTBE.»

10 | KoopauHaTHbIii

MeTOo/

NPOCTPAHCTBE
Koopaunatsl DopMyIUpOBATH:
BEKTOpA. a) omnpe/esieHre
JIuneitnbie OPTOHOPMHPOBAHHOTO 0azuca
oreparumn HaJl B IIPOCTPAHCTBE, AEKAPTOBBIX
BEKTOpaMHU B MPSIMOYTOJIbHBIX KOOPJIMHAT
KOOp/IMHATAX. BEKTOpa B 3TOM 0azuce;
3amanue duryp B 0) onpeneneHus U CBOMCTBA
MIPOCTPAHCTBE JTUHEHHBIX Onepanuil Hajl
YpaBHEHUSIMH. BEKTOpPaMH, YCIIOBUE
[TnockocTh u KOJUTMHEAPHOCTH JIBYX
npsiMast B BEKTOPOB B KOOPJAMHATHON
KOOpJIMHATAX. dbopme. UnmrocTpupoBath 3T
YpaBHeHust CBOIICTBA 1 OIEpaluy Ha
MPSIMOIA 1o n300pakeHusIX Kyoa,
JIBYM €€ TOYKaM. BBe/IsI 0a3UCHBIE BEKTOPHI Ha
KoutponbHast ero pedpax, UCXOIAIINX U3
padora  Ne 8 OJHOM BEPUINHBI.
«KoopauHaTHbIH DopMyIHpPOBATH U BHIBOAHUTH
METOJI B B KOOPJAMHATHOM BHJIC:
MIPOCTPAHCTBEY bopMyiy CKaJIIpHOTO

MIPOM3BENICHUS ABYX BEKTO-
pOB; (hopMyITy BBIUUCIICHUS
yria MeXIy JBYyMsI BEKTOpaMu
U YCJIOBHE MEPIEHIUKYIISIP-
HOCTHU JIBYX BEKTOPOB.
Hcnonb3ys nzo0paxenue
Ky0a, MpaBWJIHHOTO TETPadAPa,
MPaBUIILHON TUPAMUIBI,
peliaTh BEKTOPHBIM METOJIOM
3a/1a4u Ha NapaJlyIeIbHOCTh
(MepIeHIUKYISIPHOCTH )
IPSAMBIX U IIJIOCKOCTEM, Ha




BBIUUCIICHUE Pa3IUYHbIX
PacCTOSIHUH, YIJIOB MEXKIY
HPSMBIMH.

@opMyIMpPOBATH OIIPEICIICHUE
JIEKapTOBBIX MPSIMOYTOJIbHBIX
KOOpJMHAT TOYKH B
IpocTpaHcTBe. BrIBOANUTH
(bopMyITbI HAXOXKICHUS:
paccTosAHUS MEXKAY ABYMs
TOYKaMH B KOOPJIMHATAX;
KOOP/AMHAT TOYKH, AEISIIEH
OTpE30K B JaHHOM OTHOIIIE-
HUH; KOOPJMHATHI CEPENHBI
oTpe3Ka.

BeiBoauTh: ypaBHEHHE ChEpBI
Y HEPaBEHCTBO Il1apa; ob1ee
ypaBHEHHE IUIOCKOCTH B
JIEKapTOBbIX MPSMOYTOJIb-
HBIX KOOpAMHATAX; YPaBHEHUE
IUIOCKOCTH, MTPOXOASIIEH
yepe3 JaHHYIO TOUKY
HEePIEHAUKYIIIPHO TaHHOMY
BeKTOpY. BeiBoguTh hopmyiy
BBIUUCIICHUS yTi1a MEXIY
JBYMsI INIOCKOCTSIMHU, YCIIOBUE
UX NapajyIeNIbHOCTH U
MEePIEeHIUKYJISIPHOCTH.

B xoopaunaTHO# popme
pelaTh 3aaun:

a) Ha BBIYMCIIEHUE CKAJISIPHO-
ro IPOU3BENIEHUS ABYX
BEKTOPOB U OIpEEIICHUS,
NEePIEeHIUKYIISPHBI JIU OHU;

0) Ha ompeneieHue, KOJTHHE-
apHbI (KOMIUJIaHAPHBI) JIU
JTaHHbIE BEKTOPBI; B) Ha
BBIUMCJICHUE BEJTUUUHBI YIJIa
MEXy IByMsI BEKTOPAMH;

T') Ha BBIUMCJICHUE JUTUHBI
BEKTOPA, PACCTOSIHUS MEXKTY
JBYMsI TOUKaMU, HAXOKJICHHUE
KOOpAMHAT TOYKH, JEJIAIEN
JTaHHBIN OTPE30K B IAHHOM
OTHOIIECHUY;

1) Ha COCTaBJICHHUE ypaBHE-
HUS TJIOCKOCTH, Cephl;

€) Ha BBIUUCIICHUE yTJIa MEeXKAY
JBYMsI INIOCKOCTSIMHU T10
3aJJaHHBIM UX YPaBHEHHMSIM,
ONpeAess IIPH 3TOM,
napajiesIbHBbI
(mepneHANKYISPHBI) JIU OHU;
’K) Ha BBIYUCIICHUE




paccTosHUS:

OT JAHHOM TOYKH J10 JaHHOMU
IJIOCKOCTH; MKy Hapali-
JIETBHBIMH TIOCKOCTSIMH.

C nomol1ipto ypaBHEHHI
IJIOCKOCTEM peluaTh
adhhuHHBIC U METPUYECKHE
3aJ1auM CTEPEOMETPUH,
UCIIOJIb3YS B KAUECTBE
00BEKTOB U3YyUCHHS KYO,
MPAMOYTOJIbHBII
napajuleJenumnen,
MPaBWJIbHBIN TETpadp,
MPaBUIIBHYIO TUPAMUJLY,
MPABIIBHYIO NPU3MY, chepy

11 | HoBTOpEHHE 15
ITapannensHOCTH 1 dopmynupoBaTh U
psSIMOI u JIOKa3bIBaTh BCE TEOPEMBI
IIJIOCKOCTH Kypca 10 knacca. BeiBoguth
VYron MEXKIY 2 1 KOMMEHTHPOBATh BCE
MpSMOit u dbopmynsl kypca 10 knacca.
IIJIOCKOCTBIO NnnrocTpupoBath T€OpEMBI Ha
[TapannensHbie 2 MOJIETISIX U N300paXeHHIX
IIJIOCKOCTH Ky0a, IpaBUJIBHOTO TETpa’ipa,
JIByrpaHHbIi 2 MPaBUJIbHBIX IIPU3M U
YTOJL. Yron [UpaMu I, NapajuieenuIiesc.
MEXIY JIBYMS Pemate 3a1aun Ha
IJIOCKOCTSIMHU. IIOCTPOEHHUE, JOKA3aTeIbCTBO
[lepnenqukynspH Y BBIYMCIIEHHE, IPABUIIBHO U
bI€ MJIOCKOCTH. HaIJISIZTHO BBITIOJIHSISI PUCYHKH
Paccrosaus B 2 1 KOPPEKTHO apryMEHTHUPYS
IPOCTPAHCTBE YTBEPKJICHUS JIOTHYECKOTO,
BekTopHbIit 2 KOHCTPYKTUBHOI'O U BBIYMCIIH-
METO/ B TCJIIBHOT'O XapaKkTepa.
IIPOCTPAHCTBE B 3agaHHBIX MHOTOIrpaHHHKAX
KoopaunaThsiii 2 HaXOIHTb YTJIBI MEXKIY
METOJ B MPSMBIMH, MEXIY IPSIMOM 1
MIPOCTPAHCTBE MJI0CKOCTHI0. CTPOUTH
Wtorosas 2 CE€YeHHEe MHOTOTpaHHUKA U
KOHTPOIIbHas HaxOJIUTh €r0 IUIOMA/Ib.
pa6ora Ne9 Haxonuts paccrostHue
MEXy CKPEIINBAOIIUMUCS
MPSIMBIMH, OT TOYKH J0
IIPSIMOM M TUNIOCKOCTH
11 Knace.

\ Ne \ HaumeHoBaHHe \ Tema ypoka

| Koa- | Ilnannpyembie pe3y/ibTaThl




n/

pa3nena

BO
qaco

IIpeoGpa3oBanu
sl IPOCTPAHCTBA

10

OrobpaxkeHus
POCTPAHCTBA.

[IpeoOpazoBanus
POCTPAHCTBA

JIBu>KeHUS
MIPOCTPAHCTBA.
OO01ue cBoiicTBa
IBYKECHUH.

Cummerpus
OTHOCHUTEIJIBHO
IUIOCKOCTH

DopMyIMpOBATH
olpeieNeHue:
npeoOpa3oBaHus
KOMIIO3ULIUH ITpeodpa-

30BaHUM; MpeoOpa3oBaHus, O0OPaTHOTO
JAaHHOMY IpeoOpa30oBaHMIO; PAaBEHCTBA
JBYX IpeoOpa3oBaHU; HENOABMKHOMN
(burypsl Ipyu JaHHOM IIPe0OPa30BAHUY.
DopmyJIUPOBATH OIIpeIeIICHIE 51
CBOWCTBA JBWKEHMH IPOCTPAHCTBA,
BUJIOB JIBWJKCHHU: UEHTPAIIBHON H
0CeBOM CUMMETpPHUH, CUMMETpPUHU
OTHOCHUTEJIBHO IJIOCKOCTH.
dopMynupoBaTh: olpeeneHue
paBeHCTBa JBYX (uryp Ha OCHOBE
JBYDKEHU; onpee-
JICHUE ¢burypsi,
OTHOCHTEIIb-

HO TOYKH, IPSAMOM, INIOCKOCTH.
KOHCTpYKTUBHO CTpPOUTH 00pa3bl TOUKH,
IpsIMOM, IUIOCKOCTH, MHOTOTpPaHHMKA,
cdepbl MpU CUMMETPUHM OTHOCHUTEIIBHO
TOYKH, IJIOCKOCTH. BoeiBonuth
KOOp/AMHATHbIE (POPMYJIbI LIEHTPATbHOI,
IJIOCKOCTHOW CHMMETPUHU NPOCTPaHCTBA
U CTPOUTH 00pa3bl

¢buryp, mnonb3ysich GopMylaMu 3ITHX
npeoOpa3oBaHuil.

Haxonuth HenoaBMkHbIE (GUTYpBI NPpHU
pa3IMYHBIX CHUMMETPHUSX M KOPPEKTHO
000CHOBBIBaTh CYIIECTBOBaHHME ILIEHTpa
(MJIOCKOCTH, OCH) CHUMMETPUU JaHHOU
reOMEeTPUYECKON PUTYpBHI.

Hcnonb3ys KyO, MpaBUIBHBIN TETpadp,
MpaBWIbHBIE  TMPU3MBI,  [PUMEHATh
pa3jaMyYHbIE CUMMETPUM IPHU PELIECHUU
CTEPEOMETPUUYECKUX 3a1a4 Ha
JI0Ka3aTeNbCTBO, IIOCTPOEHHUE u
BBIUHCJICHHE, KOPPEKTHO OOOCHOBBIBAs
IIPY 3TOM YTBEP)KJEHUS JIOTUUECKOTO,
KOHCTPYKTUBHOTO U BBIYHUCIUTEIHLHOTO
XapakTepa

U WUTIOCTPUPOBATH
OTOOpaKCHHS u
MIPOCTPAHCTBA;

CUMMETPUYHOU

[TapannenbHbIH
MepeHoc.
Cxonp3smas
CHUMMETPHUSL.

[ToBOpOT BOKpYyT
ocu. OceBast

DopMyIUpPOBATH OITpeJIeIICHNE 51
JIOKa3bIBaTh CBOWCTBA: MapaJuIeIbHOTO
MEPEeHOCa, CKOJB3SIMEH CUMMETPHH,
IIOBOPOTAa BOKPYI OCH, 3EPKaJIBHOIO
IIOBOPOTA, BUHTOBOTO JABUKECHUSI.

HaxonuTte TOUKM, NpsMBbIE U IIOCKOCTH,




CHMMETPHSL.
3epKaJbHBIN
noBopot. BuntoBoe
JBHKCHUE.

BzanmocBs3p
Pa3IUYHBIX
IBIDKECHUN
MPOCTPAHCTBA.

HEIOJIBUYKHBIC pu ITHX
npeoOpa3oBanusx. OnpenensiTh, KaKoro
polla IBMKEHHEM SBISETCS KAXKIOE W3
3THX TpeoOpa3oBaHuil; NPEACTaBIATH
KOKIOEC W3 HMX B BHMJE KOMIIO3ULUHU
IUIOCKOCTHBIX ~ cuMmMmeTpuil.  CTpouTh
o0pa3bl TOYEK, NPSAMBIX, IUIOCKOCTEH,
MHOTOTPaHHUKOB TP  apajlIeIbHOM
IIEPEHOCE, CKOJIB3AIEH CHUMMETPUH,
IIOBO-POTE€ BOKPYI OCH, 3€PKaJIbHOM
IIOBOPOTE, BUHTOBOM JBH)KCHHUHU.

Hcnonp3ys u300pakeHHsT U MOJEIH
KyOa, IIPaBUJIBHOTO TETpas’pa,
[IPaBWIbHBIX NPU3M, pellaTh 3a/Ja4d Ha
JI0Ka3aTeNbCTBO, IIOCTPOCHHUE "
BBIUMCJICHUE, TPUMEHSAS INpU 3TOM
CBOMCTBA IApaJUIEIBLHOIO IIEPEHOCa,
CKOJB3SIIE CUMMETPUHM, IIOBOPOTE
BOKPYT OCH, 3€pKaJIbHOIO IOBOPOTa,
BUHTOBOTO JBUKCHHUS "
apryMEeHTHPOBAHHO 000CHOBBIBas
BO3HUKAIOIIKE ITPU 9TOM YTBEPKICHHUS.

I'omoreTns n
rnomooue
MPOCTPaHCTBA.

dopmyIHpoBaTh oTnpeaeneHus
FOMOTETUU U TMOA00USI TPOCTPAHCTBA;
JIOKa3bIBaTh WX CBOICTBa. BBIBOIUTH
($bopMysIbl TOMOTETHH B KOOPJIUHATHOM
BUJIE U, TIOJB3YSICh STUMHU (POpMyIamH,

«HAXOJUTH o0pa3sl ¢uryp,
TOMOTETUYHBIX JTaHHBIM.
PopMyIHpOBaATH ompeAcieHue
nofoOHbIX  (Quryp Ha  OCHOBAaHUU
npeoOpa3oBaHUs nojao0us
MIPOCTPAHCTBA.

Ha wu300pakeHusXx MHOTOIPaHHUKOB,
UCIIONIb3Ysl CBOWCTBA TI'OMOTETHM U
nogoous, peuiaTth 3a1a4u Ha
IIOCTPOCHHE, JIOKa3aTeNNbCTBO u
BBIUUCIICHUE, JIOTUYECKH OOOCHOBBIBAS
KKI0€ YTBEPXKICHUE

[ToBTOpEHME B
3aJadax
MaTepuaia o
npeoOpa-30BaHUX
MIPOCTPAH-CTBA,
UCIIOJIB3YS
KOOPJWHATHBIN
METO/, TETPa’Ip,
KyO.

dopMyIHpOBaTH OnpeeIeHUs "
CBOMCTBA BCEX npeoOpa3oBaHuit
IIPOCTPAHCTBA, WIIIOCTPUPYS HUX Ha
MOJIETAX " U300paKeHHSIX
MHOIOIpaHHUKOB. Pemiare 3amaum Ha
IIOCTPOEHUE, JI0Ka3aTelIbCTBO u
BBIUMCJICHHUE, HCIONb3YsI H300paxeHHs
MHOTOTPaHHHUKOB, BBIMOJHSS IPU 3TOM
HE00XO0IUMBbIE JOTIOJTHUTENbHBIE
IIOCTPOEHUS " UCIIOJIB3YS
KOOpAUHATHBIA MeToa. OOOCHOBBIBAThH
YTBEPKACHMSI IPU PELIEHUU 3a/1a4

Kontponbnas padota
«[IpeobpazoBanus

[To 3amaHHBIM KOOpAMHATAM JaHHBIX
TOYEK HAXOAWTh WX 00pa3sl Mpu




MIPOCTPAHCTBAY pa3IMYHbIX TPEoOpPa3OBaHUSAX.
ITonb3ysich bopmynamu
npeoOpa3oBaHMii, HaXOIUTh: 00pasbl
OpSAMBIX M IUIOCKOCTEH; HENOJBH)KHBIC
TOYKH, npsiMble, IJIOCKOCTH
peoOpa3oBaHuUs. Haxomuth
CUMMETPUH, TPU KOMITO3UIIUU KOTOPBIX:
OIMH W3 JIBYX paBHBIX JaHHBIX
MHOTOTPaHHUKOB ~ OTOOpa)kaercs  Ha
JPYTroif; MPOUCXOJUT CAMOCOBMEILEHHUE
JTAHHOTO MHOTOTIpaHHUKA

MHororpaHHuK 36
U

[Tonsarue 1 DopMyJIUPOBATH ONPEICIICHUSA:

MHOTOTpaHHHKA BBIMYKJION U CBSI3HOM T€OMETPUYECKOM

MHOrorpaHHuK u 1 ¢burypsl; BHYTPEHHEW W TPaHUYHOU

€ro 3JIEMEHTHI. TOYEK TeOMETpUYecKoil (Urypol, ee

Pa3Beptka. BHYTPEHHOCTH W TPAHHUIIBI, CBSA3HOW H

CsoiicTBa OTpaHUYEHHOM reOMeTPUUYECKOM

BBIITYKJIOTO (bUTypBI; TEOMETPHUYECKOTO

MHOTOTpaHHHKA Tena u ero MTOBEPXHOCTH;

O nousTuu 00bEMA 1 MHOI'OTPaHHUKA, BBIIIYKJIOI'O

Tena MHOTOTPaHHHKAa W €ro 3JEMEHTOB -

O0BéM 1 BEPIIMHEI, pedpa,rpaHu, JAHArOHAIH,

IPSAMOYTOJIBHOIO JBYTPaHHbBIC U TPEXTPAHHBIE YTIIBL.

napaJiesienumne1a dopmynupoBaTh TEOpEMy Jlekapra—

Oiinepa (B — P +T' =2) nnst yucna B
BepiuH, uncna P pedep u uncna I
rpaHei 00010 BBIMTYKJIOTO
MHOTOTPaHHUKA;,  TOJB3YSICh  JTOH
TEOPEMOM, ONpENeNsITh OJHO W3 YHCEI
B, P u I, ecitm B HgaHHOM MHOIO-
TpaHHUKE W3BECTHBI JBA U3 HUX.
dopMynupoBaTh u JIOKa3bIBaTh
CBOICTBa BBIMYKJIBIX MHOTOTPaHHUKOB.

Ctpouth  pa3BepTKM W  CEYCHUS
MHOT'OI'PaHHHUKOB, HaXO/IUTh ux
momaau. PopMysIHpOBaTh  IMOHATHE
o0bemMa Telna W MOHUMATh  €ro
CYIIIHOCTb.

dopmynupoBaTh OIpezie/IEHNE
PaBHOBENHKHX Tell. BeiBomuTh popmyry
o0Bbema PSIMOYTOJIBHOTO
napajuiesenunesa, KyoOa. Pemats
3aJ]aud Ha BBIYMCIIEHHE OOBEMOB 3THX
MHOTOTPaHHHUKOB.

B napannensHoi MpOeKINH CTPOUTD:

a) n3o0paxkeHus Kyba, mpsMOro H
HaKJIOHHOTO napasJiesIenuIe /108,
NPaBUWIBHON THpaMHIbl (TIPaBHIIEHOTO
TeTpa’ipa); 0) n300pakeHHs MPSAMBIX U
IUTOCKOCTEH, HapauIeIbHBIX "
NEepHECHANKYISIPHBIX pedpaM M TpaHsIM




JTAHHOTO MHOTOTPaHHUKA;

B) CTPOHUTH CEUCHHUSI MHOTOTPAHHHUKOB U
BbI-

YHCIISATh UX JIOIIA/IN;

r) Ha M300paXEHUHW MHOTOI'PAHHHUKA
BBIJICTISITh  €r0 HEBUJUMBIC JJIEMEHTBI
LITPUXOBBIMU  JIMHUSIMH, OIpPEAesaTh
(«BHIIETBb») U BBIYHUCIATH YIJIBI MEXIY
ero peOpaMu ¥ TpaHSIMH, JIMHEHHBIC
VIIbl JIBYTPAHHBIX YTIIOB MEXKIY €ro
rpaHsMu

Ornpenenenue
TIPU3MBI

Buael npuzm

bokosas u nosHas
MMOBEPXHOCTH
IIPU3MBI

O06BEM pu3MBbI

Onpenenenue u
CBOMCTBA
napajuiejenumneaa

O0Bem
napaJuieenumneaa

Konrpomnsnas pabora
« IIpnusma n
napeuieIeunen

@opMyJIUPOBATH ONPEAECIECHUE TPU3MBI
u ee DdJeMeHTOB. DopMyaupoBaTh
OIpElEeJIeHue U CBOMCTBA IPSMOH,
HaKJIOHHOM,  TpPaBWIbHOM  IPU3MBI;
JIOKa3bIBaTh 3TU CBOMCTBA.

dopMyIHpoOBaTH onpeerIeHue
MEePIEHINKYIISIPHOTO CEUYCHUS
MIPU3MATUYECKOU MIOBEPXHOCTHU
(MpU3MAaTHYECKOrO TeJa); OIpe/eIeHHe
napajienenunesaa: HAaKJIOHHOTO,

MpSIMOTO, TPSIMOYTOJIBHOTO;  OMpeJie-
nenue  kyba.  DopmMmynupoBatb U
JIOKa3bIBaTh

CBOMCTBA auaroHaieu
napayenenumnena. BeiBoauts Gpopmysl
BBIUMCIIEHHUS IUIONAgell OOKOBOH W
MIOJIHOM MOBEPXHOCTEH, o0bema
npu3Mbl. CTpOUTH «IIPOCTOPHBIE» U
«KpacHBBIE» HW300paKEHUST MPSIMON U
HAaKJIOHHOM  NpHU3MbI, MPSAMOIO U
HaKJIOHHOTO napajuiesenumnena c
MOCJIEIYIOIUMHU JIOTIOJTHUTEILHBIMHU
MMOCTPOCHUSAMH Ha ITUX H300PKEHUSIX,
BBIACNSISL TPU STOM HMX HEBUIAUMBIE
AIIEMEHTHI MITPUXOBBIMU JINHUSMHU.

Ha  wu3oOpaxeHusx  OpusMbl U
napajiejenuneaa, UCroib3ys YCIOBUE
3a/1auu, «BUJIETH» WM BBIYUCISTH YTJIbI
MEXIy HX pebpamMu U TpaHsIMH,
JUHEWHBIE YIJIBl JBYTPAaHHBIX YTJIOB
MEXy X TPaHsIMHU.

CtpouTh METOJOM CJEAOB, METOJIO0M
BHYTPEHHETO MIPOEKTUPOBAHUS,
KOMOWHHUPOBAH-HBIM METOJIOM CEUYCHUS
NpuU3Mbl W Mapajulelienunena U
BBIUMCIIATh IUIOIIAAU OTHX CEUYECHUH.
Pemare 3amaum  Ha ~ BBEIYHCIICHUC
IUIOIIA AN OOKOBOM n IIOJTHOM
MOBEPXHOCTH, OOBEMa TPU3MBI U
napajuiesenumnesa

ITousarue o

DopMyIUPOBATH OnpeAesIeHue




MHOT'OTPaHHOM YTJIE.
TpexrpaHHslid yroi.

MHOT'OI'PAHHOI'O yIJIa U €ro 3JIEMEHTOB!
BEPIINHBI, TPaHH, pedpa, MIOCKOTo yria
IIPU €ro BEpILUHE.

Teopema KOCUHYCOB
U TEOpeMa CUHYCOB
JUIA TPEXTPAaHHOI'0

yria.

dopmynupoBaTh u JIOKa3bIBaTh
CBOWCTBA TPEXI'PAHHOIO YIJa, TEOpEMY
KOCHHYCOB U TE€OpEMY CHHYCOB.

Pemate  3amaum  Ha  HaxOXJEHHE
paccTosHUS OT BEpIIMHBI yrila [0
TOYKHU, pacIoyI0KEHHON BHYTpHU
JJAHHOTO yrja ¥ PaBHOYAAJICHHHOW Ha
JJAHHOE PAcCTOsIHUE: a) OT €ro IpaHei;
0) ot ero pebep.

Pemate  3amaunm  Ha  HaxXOXJEHHE
BEJIMYUHBI YTJIa, KOTOPbIHA 00pasyer:

a) C IUIOCKOCTBIO T'paHH TPEXI'PAHHOI'O
yria Jiyd ¢ HadajloM B €ro BepILUHE,
JeKalluid  BHYTPM 3TOro  yria M
COCTABIIAIONINI CO BCEMHU €r0 TPaHIMH
paBHbIE YIJIbI;

0) ¢ peOpOM MHOTOTPaHHOIO yIjia JyY
Ha-yaJloM B €ro BepUIMHE yIJa,
JeXalluii BHYTPM O3TOr0 yria W
COCTaBJIAIOLIUI CO BCEMH €ro pedpamu
paBHBIE YTIIBI

Onpenenenue
MUpaMUJIbI U €
3JIEMEHTOB.

Hekotopsie BuibI
IUPAMHU/L.

IIpaBunpHas
nupamua.

[Lnomans 60KOBOI U
MMOJIHOM
MMOBEPXHOCTH
MTUPAMHU/IBI

dopmyIHpoBaTh ONpeaeIcHHe:

a) MUPaMHJIbl, YCEYCHHON MUPaMHIBI U
UX JIEMEHTOB;

0) MpaBUIILHON TUPAMUJIBI, T0KA3bIBATh
€€ CBOMCTBA,;

B) IBYTPAaHHOTO yria mnpu  pedpe
MUPAMHU/IBI.

BemBoaute  GopMmynbl  BBIYHCICHUS
Iomaaen OoKkOBONl U MTOJTHOM
MOBEpXHOCTEH, O0beMa NHUpaMUIbl U
YCEUEHHOW MUPAMUBI.

Jloka3piBaTh CBOMCTBA TMapajuieIbHbIX
CEYECHUM  TUpPaMUJBIL. Jloka3piBaTh
CBOMCTBA IPAaBWIBHOW INHPAMHUJIBL: BCE
OokoBbIe pedpa

paBHBI, a Bce OOKOBBIC TPAaHU - PaBHBIC
paBHOOEIPEHHBIE TPEYTOJIbHUKY;

Bce OOkoBbIE pebOpa o00pa3yroT C
TJIOCKOCTHIO OCHOBAHUS PaBHbBIE YTIIBI, &
Bce  OOKOBble  TIpaHM -  pPaBHbIE
JIBYTpaHHbBIE YTJIBL. Jloka3bIBaTh
NPU3HAKA  TMPABWJIBHOH  MHUPaMHUJIBL:
a) Bce ee OOKOBBIE pedpa paBHBI;

0) Bce ee OokoBBIE pebpa 00Opa3yroT C
MJIOCKOCTBIO OCHOBAHUS PABHBIE YTIBI;
B) Bce ee¢ OOKOBBbIE TpaHU - pAaBHbIE
TPEYTOJIbHUKHU.

Pemrates 3agauu Ha:

a) BBIYUCJICHUE TUIOMATd OOKOBOM U




MTOJTHOU MMOBEPXHOCTH, obbema
MUPAMHUJIBI U YCEUCH-

HOUW NMUPAMUJIbI;

0) IOCTpOCHUE CEUYCHHI MHpaMUa W
BBIUHCJICHHUE UX TUIOIIACH.

Hcnone3yst 4yacTHBIE BHJIBI THUPAMU]I,
pemiate  3aJa4yd: Ha  HaXOXJEHUE
wiomaad ux OOKOBOW W  IOJHOMN
MOBEPXHOCTH; HA BBIYUCIEHUE UX
00BEMOB;  BEIIMYMH  YIJIOB  MEXIY
pebpamMu U TpaHSIMH, MEXKIY CEUCHUEM
u rpanpo. Co BceMH BUJAAMH TTHPAMU]]
pemiate  3aJadyd  Ha  [OCTPOCHHE,
JIOKA3aTeIbCTBO u BBIYHCIICHHE,
COTMPOBOXKAs PElICHUE KKIOW 3a7auu
KOPPEKTHOM apryMeHTaluen.

KoHntposbHas padota
«ITupamugan

[Ipn 3agaHHBIX YCIOBHUSX HAXOIUThH
yIJbl, KOTOpble 00pa3yeT ¢ pedbpamu u
rpaHsMd JaHHOTO MHOTOIPAaHHOTO yria
npsiMasi, pacroyoKeHHasi BHYTPH 3TOTO
yria W [pOXOAfAIasi 4epe3  ero
BEPIINHY.

Jns  maHHOrO  TpEeXrpaHHOro  yria
HaXOJWTh: Q) BEJIMYUHBI JBYIPAaHHBIX
VIJIOB IPH €ro pedpax;

0) BeJIMUMHBI YIJIOB HakJIOHa pedpa K
MJI0C-KOCTH TPAaHU yIiia.

Pemrate  3amaum  Ha ~ HaxXOXKIEHHE
BBICOTHI, JUIMH CTOPOH, MJIOCKUX YTJIOB
IpU  BEpIIMHE MHPAMUIBI, BEJIMYUH
JIBYTPaHHBIX YTJIOB TpPU OOKOBHIX €€
pebpax u pebpax ocHoBanus. Haxoaurts
IUIOIIAb 00KOBOI u MOJIHOMN
noBepXHOCTH  mupaMuabl.  CTpOUTh
CEUYeHHE THPAMHUIbl, HAXOAUTHb €ro
IUIOIIAZb M Yol MEXAY IUIOCKOCTBIO
CEYEHHUS U IVIOCKOCTBIO

OCHOBaHUsI TUPAMU/IBI

CsoiicTBa
rnapasuiesIbHbIX
CEUYCHUN MTUPAMHU/IBI

VYceuenunas
nUpamMuia

O06beM nupamuibl

006 00Beme
TeTpa’ipa

O0beM yceueHHOM
mUupaMuabl

DopmMyaMpoBaTh OIpezie/IEHNE
YCEUEHHOM NUpPaMUJIbI, €€ 3JIEMEHTOB;
JIOKa3bIBaTh €€ CBOMCTBA.

dopmyarpoBaTh u JTOKa3bIBaTh
TeopeMy: a)0 TIuIomagu  OOKOBOM
MTOBEPXHOCTH TPABWIBHOW YCEYEHHOMH

MUpaMU/IbL;

0) 00 oObeme mnupamuabl (yCeueHHOM
MApaMU/IbI).

DopmMyIUpPOBATH OIpEICIICHUS
OpPTOLEHTPH-

YECKOTO M PAaBHOIPAHHOTO TETPAdPOB.
BeiBoauts hopmynmy

V=1asber(a; b)esin j Berarciacuus 6
obbema TeTpadapa, Tae a U b - UIMHBI




JIBYX CKPEITUBAIOIINXCS pebep
TETpasapa, j - Yrod MEXIy MpPSIMBIMH,
coaepxammmu 3T pebpa, r(a, b)-
PacCTOSTHHE MEX/TYy STHMH MPSIMbIMHU.
Jloka3pIBaTh TEOpeMy 00 OTHOLICHUH
00bEMOB JIBYX TETPAdIPOB, MMEIOIINX
paBHBIC TpEXTpaHHbIE yYINbL Pemmiarh
3a/1a4d Ha JI0Ka3aTeIbCTBO, MIOCTPOCHHE
Y BBIYKCIICHHE TUIONIA 1 TOBEPXHOCTH H
o0beMa pPa3IMYHBIX BHIOB MHPAMHUJ H
YCEUCHHBIX MpaMu/I,
apryMEHTHPOBAHHO 000CHOBBIBas
BO3HHUAIOIINE YTBEPIKICHUSI

IToBTOpenue @opMyIMpPOBATH ONIPEIEICHUS
marepuaia IUPaMU/Ibl, YCEYEHHOM MUpaMubl,
0 MUpamuIax B [IPaBWJIbHOM MUpaMubl, IPaBUIBLHOTO
3ajjayax Ha teTpa’dapa. PopmynaupoBath U
JI0Ka3aTeNbCTBO, JIOKa3bIBaTh UX CBOMCTBA.
HOCTPOCHUE U BeiBoguts  (opMysabl  BBIYMCICHHS
BBIUHCJICHHE. MIOBEPXHOCTEH U 0OBEMOB NUPAMUJIBI U
yCeYeHHOM nupamusl. Pemath 3amauu
Ha JI0Ka3aTeJIbCTBO, BBIUMCIIEHHE, Ha
IOCTPOCHHE CEUEHHs] MUPAMUIBl U
BBIUMCJIEHME  €ro  IUIOIAAW;  Ha
BbIUUCIIEHHE 00BbEMOB PA3JIMYHOTO BUJA
TETPa’pOB u MHOTOYTOJIbHBIX
nUpamMuI, apryMEeHTHPOBAHHO
000CHOBBIBasi CBOM YTBEPKICHHS
Ornpenenenue HoxassiBath Teopemy Jlexapra-Ditnepa
PaBUIBHOTO JUISL BBIITYKJIBIX MHOTOI'PaHHHUKOB.
MHOIOTpaHHHKA dopmyarpoBaTh orpezesneHue
Tumns! npaBUIBHBIX IIPaBHJIBHOTO MHOTOTPAHHUKA.
MHOTOTPaHHUKOB Jloka3pIBaTh TEOPEMY O CYILIECTBOBAaHUU

TSI TH THUIIOB MPaBUIIbHBIX
MHOTOI'PAaHHUKOB; CBOMCTBA
MPaBUJIbHBIX MHOTOTPAaHHUKOB. BepHo u
HarJSIIHO ~ WM300paXkaTh  MPaBWIbHBIC
MHOT'OTPaHHUKH, CTPOUTH UX Pa3BEPTKU
W CKJIEMBATh MOJICIIH.

Ctpouth CCUCHUS MPaBUIIbHBIX
MHOTOTPaHHUKOB pa3IUYHBIMHU
METOAAaMH H  HAaXOJHWTh  ILIOMIAIU
MOJYYCHHBIX  CEUEHUH, apTyMEHTH-
POBaHHO OOBSCHSS KAKIBIA  «IIar
pereHus .

Hcnone3yst n300pakeHUs] MPaBUIbHBIX
MHOTOTPAaHHUKOB, pemaTh 3a7add Ha
BBIYMCJICHHE: paccTosiHui MEXIY
JJIEeMEHTaMU  MHOTOTpPaHHUKA;,  YTJIOB
MEXY MPSMBIMU U TUIOCKOCTSIMHU.
HaxoauTe mromaay OOKOBOW M IOJIHON
MOBEPXHOCTEH, O00BEM  Pa3IUYHBIX




MIPaBUJIbHBIX MHOI'OTPaHHUKOB,
KOPPEKTHO  apryMEHTUPYsS  KaXKIbli
«lar pemeHus
KonTponbnas pabora | 2 Jns  4YacTHBIX  BUJOB  NHPAMHUL
«YHacTHble BUABI HAXOJUTh: IJIOLIAJAb OOKOBOW M IMOJIHOM
MUpaMUJ] U UX MOBEPXHOCTH; O00BEM; YIibl HAKJIOHA
CBOMCTBA. OOKOBBIX pebep M OOKOBBIX TpaHEH K
[IpaBunbHbIC IJIOCKOCTH OCHOBAHMSI; PACCTOSIHUS OT
MHOT'OTPaHHUKI) BEPILKH 710 pedep U rpaHell NTupaMu/ibl
@urypsl 24
BpalllCHUA
[ToBepxHOCTH 1 DopMyJIUPOBATH OIlpeIeIICHUE
BpaleHus MTOBEPXHOCTHU U TeJa BPALLIECHHUS.
Teno BpamieHus dopMyupoBaTh olpezesieHue
Onpenenenue 1 UUAJIUHAPA W KOHyca BpalleHHs, HX
IUJUHI-PA U €r0o AJIEMEHTOB; OCHOBAHHS, BBICOTBHI, OCH,
AJIEMEHTOB oOpazyromieil, paauyca OCHOBaHUS;
CBolicTBa IUIUHIPA MEePIEHAUKYIISIPHOTO CeYeHUs; OOKOBOM
PasBepTka u Y MOJHOM noBepxHOCcTed. CTPOUTH
IUIOMIAb M300paXeHUS: LWIMHIApPA W KOHYCa;
TIOBEPXHOCTH MpPaBUIBHBIX ~OPU3M W [HPAMHU],
LWINHApA BIIMCAHHBIX B IWJIUHAP U KOHYC.
[Ipu3Mel, BHcaHHbIe | 1 Jloka3bIBaTh CBOMCTBaA CEeUYCHHI
B LHJTHHID U UWIUHAPA W KOHyca  BpalleHUs
OIHMCAHHbIE OKOJIO IUIOCKOCTBIO: @) cozeprkalieil  och
HUAJTUHAPA HWIMHAPA (komyca);
O6BeM UINHIPA 0) meprneHIUKYIIPHON OCH LWIHHJIpa
Onpenenexue 1 (komyca).
KOHYCa H €ro BeBonute  opmynbl  BBIYHMCICHUS
3IIEMEHTOR miomaan  OOKOBOM M IIOJHOM
Ceuenns KoHyca MOBEPXHOCTEH, o0beMa IWIMHApA U
KacarenbHas KoHyca.
MI0CKOCTE K KOHYCY Koppektho apryMeHTUPOBaTh
W306parens YTBEP)KJICHHS, BO3HHUKAIOIINE IO XOIY
Komyca pelieHus 3aJadyd  Ha KOMOHMHAIIMIO
PasBepTKa H 1 MHOTOTPAaHHUKOB C UWIMHAPAMHU U
[UIOIAE KOHyCaMu
MMOBEPXHOCTH KOHYCa
CaoiicTBa
napauieTb-HbIX
CEYECHUH KOHYyCa
Brniucannsie B KOHYC
1 OTIMCaHHBIE OKOJIO
KOHYCa TTUPAMHUJIBI
Y ceueHHBI KOHYC 1
[ToBepxHOCTH
YCEYEHHOT0 KOHYCa
O06bemM KoHyca U
YCEYEHHOT0 KOHYCa
IToBTOpEeHune 2 Pemate 3a1auu pa3an4HOro ypOBHS
Marepuana CJI0’KHOCTH Ha:
0 UUAJTUHIPAX, a) BBIUMCIICHHE TUIOMIATU OOKOBOU H

KOHYCaXx,

IIOJIHOM IIOBEPXHOCTEN, o0beMa




HX KOMOMHAIHAX C
BIMCAHHBIMU u
OIMCaH-HBIMH
MHOTOTpaHHHUKA-MH
B 3a/JaYax Ha JOKa-
3aTEJILCTBO,
MOCTPOC-HUE u
BBIUNCIICHHE.

HWIMH]Ipa U KOHYyca
(yceueHHOTO KOHYca);

0) n300pakeHue KOMOWHAIIHHA
MHOTOTPAaHHUKOB C [HJIUHAPOM U
KOHYCOM (YCEUYEHHBIM

KOHYCOM);

B) IIOCTPOCHHME CEUEHUN UWIMHIpA U
KoHyca  (yce4eHHOro  KOHyca) H
BBIUMCJICHUE UX TUTOIIAIH.
OO0CHOBBIBATH YTBEPKICHUS,
BOZHUJIAIONIME T[0 XOAY  PpEeUICHHs
KaKI0H 3a1a9u

KonrponsHas padora
«IunuHAp U KOHYC»

Haxomuths 1mromanyu HNOBEPXHOCTEH H
00BeMbl KOHYca (YCEYeHHOro KOHYyca),
OWJINHIPA. Pemars 3aJaun Ha
KOMOUHaIMU MHOTI'OI'PaHHUKOB C
IWIMHAPOM U KOHYCOM (yCEYEeHHBIM
KOHYCOM), KOPPEKTHO apryMeHTHUpYs
YTBEP)KICHHsI, BO3HUKAIONIME IO XOIY
peleH sl KaKA0H 3a/1a4u

Ornpenenenue mapa,
chepsl 1 ux
HIIEMEHTOB

N3o0paxeHue
cdepsl

YpaBHeHue chepbl

Ilepecedyenue mapa
u cepsl ¢
IJIOCKOCTBIO

IInockocTs,
KacaTelbHas K mapy

u cdepe

Brucannbie u
ONMCAHHBIE APl U

cdepsl

[Tnomann
MOBEPXHOCTEN 11apa
U ero yacrei

O6mbem mapa 1 ero
yacTen

IToBTOpEHUE B
3ajjauax MaTepuaia o
KoMOu-Hauusx cohep,
1apoB

¥ MHOTOTPaHHUKOB

®opmynupoBaTh onpeneiacHue chepsl u
mapa, uX paguyca U JAUaMeTpa,
KacaTembHOW IUIOCKOCTH K  cdepe.
BepHo u HarnsgHo u300paxartb cdepy.
BeBogute  ypaBHeHHE ~ ceprl  H
HEPABEHCTBO niapa. BeiBonnTh
dbopMynbl  BBIYMUCICHUS  IUIOLIAAM
MIOBEPXHOCTHU M 00beMa 11apa.
®opmyaupoBaTh oOIpeaeneHue cdepsl,
BIIMCAHHOU B JBYTPaHHBIN u
MHOTOTpaHHbIA yroi;, cdepbl U Iapa,
BIIMCAHHBIX B MHOIOTPaHHUK U
OINMCAHHBIX OKOJIO HETO.

Bepno u HarnsgHo nzobpaxarts chepy B
KOMOMHAIlUM C  MHOIOTpaHHHKaMH,
UAJUHAPOM M KOHYCOM M APYTHMMH
chepamu.

Pemars 3amaun:

a) Ha B3aMMHOE pacIoyiokeHne cepsl U
IUIOCKOCTH; cephl M IBYX IIIOCKOCTEH;
cdepsl ¥ IBYTpaHHOTO YTJIa;

0) Ha KOMOUMHAIINH cepbl c
MIEPECEKAOIINMH €€ MHOTOTPaHHUKAMU;
B) Ha KOMOUHAIMK cep ¢ BIUCAHHBIMU
B HEE, W OIMCAaHHBIMU OKOJIO Hee

MHOT'OI'paHHUKaMHU u ¢burypamu
BpallleHusl.
KoppektHo apryMeHTHpOBAaTh

YTBEPXKACHHS, BO3HUKAIONIUE IO XOIY
peumicHuAd 3aa4u Ha KOMGI/IHaHI/IIO
cheprl (mrapa) ¢ MHOTOTpaHHHUKAMHU,
IWIMHAPOM, KOHYCOM H JPYTUMHU




chepamu (mrapamn).

®opMyIHMpOBaTH OIIPECIICHUE:!
[IAPOBOTO CETMEHTA, €ro0 OCHOBAHHS H
BBICOTBI; CEIMEHTHOH IOBEPXHOCTH;
[IapOBOTO  CJIOS, €r0 OCHOBAaHUSA H
BBICOTHI; IIAPOBOTO II0sICA; IIAPOBOTO
CEKTOpAa U €r0 MOBEPXHOCTH.

BeiBoauTh (hOpMyIIbI 1711 BBIYMCIICHUS:
a) miIomaae cdeppl, CErMEHTHOM
MOBEPXHOCTH, IaPOBOTO nosca,
MOBEPXHOCTH IIAPOBOTO CEKTOPA;

0) 00beMOB 1mIapa, MApOBOTO CETMEHTA,
[IAPOBOTO CEKTOPA, IAPOBOTO CJIOSL.
Pemate 3a1a4n Ha BBIYHCIICHUE:

a) 1iomand cheprl, CErMEHTHOM
MIOBEPXHOCTH, IaPOBOTO nosica,
MOBEPXHOCTH IIAPOBOTO CEKTOPA;

0) oObeMa miapa, IMIAPOBOTO CErMEHTA,
[IaPOBOTO CEKTOpa, IIapOBOTO  CIIOA,
apryMEHTUPYS BO3HUKAIOIINE
YTBEPXKICHHUSL.

Pemrate 3a1aun Ha:

a) komOuHammu  cdepel  (mapa) u
HUIUHApPA;,  0) KoMOMHAIUMU  cdepsl
(uapa) u KOHYycCa;

B) chpepy u 1Iap, OIMUCAHHBIE OKOJIO
KyOa ¥ BIIMCaHHBIE B HETO;

r)chepy W 1map, OIHUCAHHbBIE OKOJIO
IIPU3MBI U BIIMCAHHBIE B HEe; 1) chepy U
miap, BIHWCAaHHBIE B IMPaBUJIbHBIN
TETPadIp U ONMCAHHBIE OKOJIO HETO;
e)chepy W 1IIap, OMHUCAHHBIE OKOJO
TUpPaMU/Ibl U BITUCAHHBIC B HEE;

) KoMOMHaMM JByX cep (11apoB) u
KyOa; 3) KOMOMHaIMK Tpex cdep U
TeTpa’ipa.

BekTopHO-KOOpIMHATHBIM METO/I0M
pemaTh 3324 Ha KOMOMHALUU Cepsl
¢  MHOrorpaHHWkKamu.  KoppekTHO
apryMeHTHPOBATh YTBEPKICHHUS,
BO3HHUKAIOMIME TI0 XOXIy PEIICHHS
3aJ]aud Ha KOMOWHAIMo cdepsl (1apa)
C  MHOTOTpaHHHKAMH,  [HJIHHIPOM,
KOHYCOM U JpyruMH  cdepamu
(tmapamu)

KonTponbhas pabota
«Cdepa u map»

Pemarte 3agaun Ha KOMOWHAIMHM ABYX
cdep: a) mepeceKaroIuxcs;

0) BIIMCAHHBIX B TPEXTPaHHbBIN YTOJ.
Pemarp 3amaum  Ha  KOMOMHAIIMIO
MHOTOTpaHHUKA U C(HephI:

a) Kacalolelcss  Bcex ero  peoep;
0) repeceKarnieii ero MOBEPXHOCTD.




Pemrate  3amaum  Ha  KOMOWHaIMH
mwmHapa (KoHyca) ©u - ABYX cdep,
pacIONIOKEHHBIX BHYTPH IIMIIMHApPA W
KAaCaroUIUXCsl ero IMOBEpXHOCTU. BepHo
W HarasagHO u300paxkaTh cdepy B
KOMOMHAIMM €  MHOTOTPaHHUKAMH,
WIMHAPOM, KOHYCOM U  JPYIHMH
chepamu.

O HekoTOpBIX
BOIpOcax
reoMeTpHu

12

O npuMeHeHuu
OIpe-JeJIEHHOTO
WHTETpaa Jyis
HAXOXKJICHUE
00BEMOB TN
BpalCHUS

O cummerpuun
NPaBUIIBHBIX
MHOTOTPaHHHKOB

O noBepXHOCTAX
BTOPOTO MOPSIIKA

O BEKTOpHOM
MIPOU3BE-JICHUU JABYX
BEKTOPOB

O pa3au4HBIX BETBSIX
reOMEeTpUHn

06
aKCHOMaTHYECKOM
IIOCTPOECHUN
reOMEeTpUNHU

IloBTOpEHHE

20

Pemenne 3amay Ha
KOMOUHaIMu Guryp

KonTponbhas pabota
«KomOunamn

buryp»

Briuuncienue
paccTos-HUM B
MIPOCTPAHCTBE

Brruucnenue yria
MEXK]1Y TPSMBIMHU

Mexnay npsamMoit u
IJIOCKOCTBIO

Mexny
IUIOCKOCTSIMU

KonrponsHas padora
UTOTOBAst

Pemrate 3agaun Ha KOMOMHAIIMH TE,
BBIUMCIIATH IJIOIAIN U 00BEMEI TEII,
BBIYUCIIATH PACCTOSIHUS U YTJIbI B
IIPOCTPAHCTBE, B TOM YHCIIE U
BEKTOPHO-KOOPJAUHATHBIM METOIOM.




