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1. IInanupyemble pe3yJIbTaThl OCBOCHUSI Y4eOHOr0 MpeaAMeTa MaTeMaTHKA:

JIMYHOCTHBLIE PE3VJIbTATHI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS MPOrPaMMbl yUeOHOT0 MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

IIaTpuoTH4YecKkoe BOCIIUTAHUE: MTPOSIBJICHUEM UHTEPECA K MPOILIOMY U
HACTOSIIIIEMY POCCUUCKON MAaTEMATUKH, IIEHHOCTHBIM OTHOUIEHUEM K JJOCTHKEHUSAM
POCCHMCKMX MAaTEMAaTUKOB U POCCUMCKOW MaTeMaTUYECKOM LIKOJIBI, K
MCITIOJIb30BAHUIO 3TUX JTOCTHXKEHHUM B IPYTUX HayKax M MPUKIATHBIX cepax.
I'paxpanckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME: TOTOBHOCTBHIO K
BBIMIOJHEHUIO 00513aHHOCTEHN TpaXkAaHHA U peajn3alliy ero rnpas, IpeicTaBIeHueM
0 MAaTeMaTHUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHUMH,
IpoLEaYp IPaKIaHCKOro 0011ecTBa (BEIOOPHI, ONPOCHI U TIp.); TOTOBHOCTBIO K
00CYXJIEHHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM TPUMEHEHUEM
JOCTHXKEHUN HAYKH, OCO3HAHMEM BaXKHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B
NESATENbHOCTA YYEHOTO.

TpyaoBoe BocuTaHMe: yCTAHOBKOM Ha aKTUBHOE YYacTHE B PELICHUU
NPAKTUYECKUX 3a7]a4 MATEMAaTUYECKOW HAIMPaBICHHOCTH, OCO3HAHUEM BaXKHOCTH
MaTEeMaTUYECKOro 00pa30BaHUs Ha MPOTSHKEHUH BCEH KU3HU /U1 YCTICITHON
npodeccuoHaIbHOM IEATETFHOCTH U PA3BUTHEM HEOOXOIUMbBIX YMEHUI;
OCO3HAaHHBIM BHIOOPOM U MOCTPOEHUEM MHAWBUIYaJIbHOU TPAEKTOPUH 00pa30BaHus
1 J)KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX
OTpeOHOCTEH.

JcTeTHYeCKOe BOCIIUTAHME: CIIOCOOHOCTHIO K AMOIMOHATIBHOMY M 3CTETHYECKOMY
BOCIIPUSITHIO MAaTEMAaTUYECKUX OOBEKTOB, 3aj1a4, PELIEHUI, pacCyXIeHUH; YMEHUIO
BUJIETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'O MO3HAHMSA: OPUEHTALUEH B EATEIBHOCTH HA COBPEMEHHYIO
CUCTEMY HAaYUHBIX IIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
4esioBeKa, MPUpPOAbl U 00IIeCTBa, IOHUMAaHUEM MaTeMaTUYECKOM HayKu Kak cepsl
YeJIOBEYECKOM AEATEIBHOCTH, TANOB €€ Pa3BUTHS U 3HAYUMOCTH ISl pa3BUTHS
LMBUJIN3ALMH; OBJIAJICHUEM SI3BIKOM MATEMATHKU U MATEMAaTHYECKON KYJIbTYypOH Kak
CPEICTBOM ITO3HAHUS MHPA; OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMHU
UCCJIEI0BATEIBCKON JEATENBHOCTH.

Pusnyeckoe BOCIUTAHNE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS 1
IMOLMOHAJBHOI0 0JIArONOJIy4YHsi: TOTOBHOCTBIO IPUMEHATh MATEMATHYECKHUE
3HAHMSI B MHTEPECaX CBOETO 3[10POBbs, BEIECHHUS 3J0POBOro 00pa3a KHU3HHU (310pOBOE
NUTaHue, COATAaHCUPOBAHHBINA PEKUM 3aHATUHN U OTAbIXA, PETYspHas Punueckast
aKTUBHOCTH); COPMUPOBAHHOCTHIO HaBbIKa peIeKCUU, MPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TAKOIrO K€ MpaBa JIpyroro 4yejJoBeKa.

JIKOJOrMYecKoe BOCIIMTAHNE: OPUEHTALMEH Ha TPUMEHEHNE MAaTEMAaTUIECKUX
3HAHUM A peleHus 3a7a4d B 00JaCTi COXPAHHOCTH OKPY KalOIIe cpebl,
IUIAHUPOBAHHUS MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX IMOCIEACTBUI IS
OKpYXaoILEel Cpesibl; OCO3HAHUEM TIT00ATBHOTO XapaKTepa IKOJIOTMYECKUX
npoOJieM U MyTel UX PelICHUsI.

JInuHOCTHBIE pe3yabTaThl, 0O0eceYrBAKOIIUE AIANITANMI0 00yYaKoLIerocs K
M3MEHSIOIHUMCS YCJI0BUAM CONMAJIBHON M MPUPOIHOI Cpebl: TOTOBHOCTBIO K



JNEUCTBUAM B YCIIOBHAX HEOIIPEIEIEHHOCTH, ITOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MIPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS
y IPYTUX JII0JIeH, IpUoOpeTaTh B COBMECTHOM AESITENILHOCTH HOBbIE 3HAHUS, HABBIKU
Y KOMIIETEHIIMU U3 OMBITA IPYTUX; HEOOXOIUMOCThIO B POPMUPOBAHUU HOBBIX
3HAHMM, B TOM 4Hciie HOPMYIUPOBATH UJIEH, TOHATHUS, TUIIOTE3bI 00 0OBEKTAX U
ABJICHUSAX, B TOM YMCJIE paHEe HE U3BECTHBIX, OCO3HABATH N€(PHUIIUTHI COOCTBEHHBIX
3HAHMM U KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHUE; CIIOCOOHOCTHIO
OCO3HABAaTh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOLIMI KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBIE PEILICHUS U
nencTBus, (GOpMyIMPOBATh U OLIEHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH
OTIBIT.

ba3oBblil ypoBeHb

I[J'ISI HCIIOJIB30BAHUA B HOBCCI[HCBHOfI )KM3HU U oOecrneyeHus BO3MOXKHOCTHU
YCIICIHOTO IIPOJOJIKCHUA O6paSOBaHI/I$I 10 CIICIHHUAJIBHOCTAM, HC CBiJA3aHHBIM C
MPUKIAAHBIM HCIIOJIb30BAHUCM MATCMATHKH BBLIITYCKHUK HAYUYHTCA, 4 TAKXKC IIOJIYYUT
BO3MOXHOCTb HAYUUTHCA IJI PA3BUTHUA MBIIIIJICHUA

Aure0Opa

9J1eMeHThI TECOPHUH MHOYKECTB U MaTeMaTH4eCKOH JOTrMKH

— OnmnepupoBaTh MOHATHUSMH: KOHEUYHOE MHOXKECTBO, OECKOHEUYHOE MHOXKECTRBO,
YHCJIOBBIC MHOYKECTBA HA KOOPAMHATHON IIPSIMOM, 2JIEMEHT MHOKECTBA, IIOJIMHOKECTRO,
nepeceyeHne W OObEAMHEHHWE MHOXECTB, OTPE30K, HWHTEPBAN, HPOMENCYMOK C
8LIKOJIOMOU MOUKOU, epaguueckoe npeocmasieHue MHONCeCm8 HA KOOPOUHAMHOU
niocKocmu;

— Nposepsamb NPUHAOJIEHCHOCHb IeMEHMA MHONCECMBY, 3A0AHHOMY ONUCAHUEM,

— HaXOOUTh TIIepeCceUCHHEe © OOBEAUHEHHE JIBYX, HECKOJbKUX MHOXECTB,
IpeACTaBICHHBIX rpad)MueCKH Ha YUCTIOBOM NIPSAMOM, HA KOOPOUHAMHOU NIOCKOCMU,
— CTPOWUTH HA YHMCIIOBOM MPSIMOM IOJMHOXECTBO YHMCIIOBOI'O MHOXECTBA, 3aJIaHHOE
POCTEUIIMMH yCIIOBHUIMU;

— OIEpUPOBATH MOHATHIMU: YTBEPIKISHNE (BHICKA3bIBAHHKE ), OTPUIIAHUE YTBEPKICHUS,
HMCTHUHHBIC U JIOXKHBIC YTBEPKIACHUS, CICACTBUE, YACTHBIN CITydal 00IIero yTBep K ACHU,
KOHTPIIPUMED;

— pacIiO3HaBaTh JIOXKHBIC YTBEPXKIACHHUS, OIIMOKA B PACCYXKACHHUSAX, B TOM YHCIIC C
HCIIOJIb30BaHUEM KOHTPIIPUMEPOB;

—  Npo8oO0UmMb O00KA3AMENbHbIE PACCYHCOEHUs Ol  0OO0CHOBAHUA UCMUHHOCU
YMEEPHCOEHULL.

B noBceaHeBHOM )KU3HU M TIPU U3YUYEHHH PYTUX YUeOHBIX NMPeIMETOB:

— HMCTIOJIb30BaTh YMCJIOBBIC MHOYKECTBA HA KOOPIMHATHOM MPSIMOU B HA KOOPOUHAMHOU
NIIOCKOCMU OJ151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U A61eHUl,

— TPOBOANTH JIOTHIECKUE, Q0KA3amMelbHble PACCYKIICHUS B CUTYAIUSIX MTOBCETHEBHON
KU3ZHU, NPpU peuleHuu 3a0ad u3 opyaux npeomemaos.

Yucaa u BBIPaKCHUA



- OnepupoBaTh MOHATUSAMHU: HATYpAJIBHOE H IEI0E€ YHUCIO0, ACIUMOCTHh YHCEN,
OOBIKHOBEHHast JIpo0Ob, JecATUYHAs JpoOb, palMOHAIBHOE YHWCIO, UPpAlMOHATBLHOE
YUCII0, NPUOIMKEHHOE 3HAUCHHUE YHCIIA, YACTh, JI0JIs, OTHOILIICHHUE, MMPOIEHT, MacCIITa0;
— ONEPUPOBATH MOHATUSIMU: JIOTapuU(PM UHCIA, TPUTOHOMETPHUUECKAsT OKPY>KHOCTb,
paouanHas W TpajyCcHas Mepa yria, CHHYC, KOCUHYC, TAaHT€HC M KOTAHTE€HC YIJIOB,
HMMEIOIINX MPOU3BOJIbHYIO BEIUUUHY, YUCIA € U T,

— BBINOJHATh apuPMETHYECKUE NCUCTBUS C LEIbIMU U PAIMOHAIBHBIMH YHCIAMH,
codeTrass yYCTHblE W TMChMEHHBbIE TIPUEMBI, TMPUMEHSS TNpPU HEOOXOIUMOCTHU
BBIYMCIIUTENbHBIE YCTPONCTBA;

— CpaBHHUBATh pallMOHAJIBHBIC YHCJIa MEXIYy COOOMW; CpaBHUBATh C palMOHAILHBIMU
YUCIIaMHU 3HAYEHHMS 1IEJIbIX CTEIEHEW 4YuCell, KOpHEW HATypajJbHOU CTENEHU U3 YHUCEll,
Jorapu(MoB YUCEN B IPOCTHIX CIydasx;

— BBITNOJIHATh HECIOXXHBIE TPEoOpa30BaHUs YMCIOBBIX BBIPAXKECHUH, COACPIKAIINX
CTEMEHU 4YHUCEeJ, KOPHU M3 YHUCEeN, JIorapu(PpMbl UYHCEN, HAXOOUMb 3HAYEHUS KOPHS
HAmMypanvbHOU CMeneHu, CmeneHu ¢ payuoHaIbHblM NnoKasameiem, Joz2apugma,
UCNONBL3YA NPU HEOOX0OUMOCIU BbIYUCIUM ETIbHbLE

ycempoucmea,

— TIOJIb30BATHCS OLEHKOM M MPUKHUJIKON MPU MPAKTUUECKUX pacuéTax;

— U300pakaTh TOYKaAMU Ha KOOPAWHATHOW MPSMOU IEJIbIe U paIlMOHATbHBIC YHCIIA;
I[eJIbIe CTETICHW YMCEell, KOPHU HATypaJIbHOW CTENEHU M3 YHCEN, Jorapu(Mbl duces B
MPOCTHIX ClIyYasiX;

— BBIMOJHATh HECIIOXKHBIE TPeoOpa3oBaHUsl IENbIX U JIpPOOHO-palMOHATBHBIX
OYKBEHHBIX BBIPAXKECHHUI;

— BBIPAXKaTh B IPOCTEHMIINX CIy4asiX U3 PABEHCTBA OJHY IIEPEMEHHYIO YEPE3 IPYTHUE;
— BBIUUCTATH B MPOCTHIX CIIy4asXx 3HAYECHHS] YUCJIOBBIX M OYKBEHHBIX BBIPAKECHUM,
OCYIIECTBIISISI HEOOXOIUMBbIE TIOJICTAHOBKH U MPe0Opa30BaHus;

— NpPo80OUMb NO U3BECMHBIM QOPMYIAM U NPABUIAM NPeoOPA308aHUs OYKEEHHbIX
BbIPAJICEHUN, BKIIOYAIOWUX CMENeHU, KOPHU, 102apU@PMbl U MPUSOHOMEemMPUlecKue
Gdopmynvi,

—  Haxooumv 3HAYEHUs YUCIOBbIX U OVYKBEHHbIX GbIPANCEHUU, OCYWeCmEIss
HeobXxo0uMble NOOCMAHOBKU U NPeobpa308aHUsL,

— W300pakaTh CXEMAaTHYECKH YTOJl, BEIMYMHA KOTOPOTO BBIpaXKEHA B Tpaaycax WU
paouauax,

— OLICHUBATh 3HAaKU CUHYCA, KOCHHYCA, TAHT€HCA, KOMAaH2eHcd KOHKPETHBIX YIJIOB;
UCNONb308AMb NPU  peueHuy 3a0aiy maoauynvle 3HAYeHUsT MPUSOHOMEMPULECKUX
QyHKYULL Yenos;

— BbINOIHAMb NEPEBO0 BENUUUHBL Y2id U3 PAOUAHHOU MePbl 8 2PAOYCHYIO U 0OPAMHO.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU IPYTUX Y4eOHBIX NPeIMETOB:

— BBINIOJHATH ACUCTBUS C YHCJIOBBIMU JTAHHBIMU MPHU PELIEHUH 3a]1a4 IMPAKTUYECKOTO
XapakTepa W 3a0ay U3 paziudHblx ooaacmell 3HaAHUl, UCTIONB3YsS MPU HEOOXOIUMOCTH
CIIPABOYHbBIE MATEPUAJIBI U BBIYMCIUTEIBHBIE YCTPOWCTBA;

— COOTHOCHUTH PEATbHBIC BETUYHHBI, XapAKTEPUCTUKH 0OBEKTOB OKPYIKAIOIIET0 MHUPa C
VX KOHKPETHBIMHU YMCJIOBBIMU 3HAYECHUSIMU;

— HCTOJIB30BATh METOABI OKPYIJIEHUS W MPUKUJIKY MPU PEIICHUU NMPAKTUYECKUX 3a]1a4
MMOBCEIHEBHOM KU3HU;



— OyeHusamv, CpPAGHUBAMb U UCHOIb306AMb NPU PeuleHuU NPaAKmuideckux 3a0ay
YuUCno8ble 3HAYEHUs PealbHblX GelUYUH, KOHKPEmHble YUCLO8ble XAPAKMepUCmMUKU
00beKMo8 OKpyHcaoue2o Mupa.

YpaBHeHUsA M HEPABEHCTBA

— Pemrate nuHEHHBIC YpaBHEHUS U HEPABEHCTBA, KBaIpATHBIC YPaBHEHUS,

— periath JorapudMuUecKre U MmokasareiabHbie ypaBHeHus Buaa loga(bx + ¢) = d, abx
+ ¢ = d (rme d MOXXHO MPeACTaBUTh B BUC CTCIICHU C OCHOBAHHWEM a) U HEPAaBEHCTBA
Buza loga x < d, ax < d (rme d MOXHO TpeICTaBUTh B BUJIC CTEIICHU C OCHOBAaHUEM a);
— MPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEH TPUTOHOMETPHUUSCKOI'0 YPaBHEHHUS BUA SiN
X=4a,CcosXx=a,tgx=a,ctgXx=a, rie a — TabJIMYHOE 3HAYCHUE COOTBETCTBYIOIIECH
TPUTOHOMETPUYECKON (DYHKIINH;

—  pewiamv  HeClONCHble PAYUOHANbHbIE, NOKA3amelbHble, Jao2apugmuieckue,
MPUSOHOMempU4ecKue YpPaeHeHUs, HepageHcmed U UX CUcmemvl, npocmeuue
UppayUoOHaIbHble YPABHEHUS U HEPABEHCMEA,

— UCNONBL308aMb MemOoObl pelleHUs. YPAGHEeHUll: npusedeHue K 8udy «npou3seoeHue
PABHO HYTIO» UTU «YACTNHOE PABHO HYI0Y», 3AMEHA NePeMEHHbIX,

— UCNONIBL3068AMb MEMOO UHMEPBATIO8 0I5l PeUleHUsl HePABEHCNE,

— UCNONBL308AMb 2PAPUUECKULl MemOoO Olsl NPUOIUNCEHHO20 DeuleHUsl YPAGHeHUll U
HepageHcmas,

— uU3z00padicamv HA MPUSOHOMEMPUYECKOU OKPYICHOCMU MHONCECMBO PeuleHUll
MPUSOHOMEMPULECKUX YPAGHEHUL U HePABEHCMNS.

B noBceHeBHOIi *KU3HU ¥ TPH U3YYE€HHUH JAPYTHX YUeOHBIX MPEAMETOB:

— COCTaBJISITh U PEIIaTh YPaBHEHMUsI, CHCTEMBI YPaBHEHUN U HepaseHcmea TP PEIIeHUN
HECJIOKHBIX MTPAKTHUCCKUX 33J1au U 3a0ay U3 opyeux yueOHblX npeomemos;

—  UCNONBb306AMb YPABHEHUSL U HePABEeHCMEA Ol NOCMPOEHUs. U UCCAe008AHUSL
NPOCMENUUX MAMEeMAMULECKUX MOOeaell PEeAaIbHbIX CUMYAYUll Uil NPUKIAOHBIX 30004,
— yMemb UHMEePNPEemupo8ams NOJIY4eHHbLIL NPU peuleHUuU YPAGHEHUsl, HepaAB8eHCMBA U
cucmemvl pe3yibmam, OYEeHUBams €20 Nnpagoonododue 6 Kowmekcme 3aA0aAHHOU
PeanvHol cumyayuu Ui nPUKIAoHoU 3a0ayu.

DyHKINHA

- OnepupoBaTh MOHATUSMU: 3aBUCUMOCTH BEIMYWH, QYHKIUSA, apTyMEHT U 3HAUCHUE
byHKIIMK, 00JacTh OMpeNeNeHus] W MHOXKECTBO 3HaueHUM (yHKIuu, rpaduk
3aBUCUMOCTH, Tpauk GyHKIUHU, HYTd (GYHKIAHA, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHue W yObIBaHWE (YHKIIMUM HA YHCIOBOM MPOMEKYTKE, HAuMOOJbIIee U
HaWMEHbIIIee 3HauYeHUsT QYHKIIMHA HAa YUCIOBOM IIPOMEKYTKE, IEpHOanIecKas QyHKIus,
TIEPUOJI, YEMHAS U HeUEMHASL PYHKYUU,

— OIEepUpOBaTh MOHATUSAMH: TIpsiMasi M oOpaTHas MPOTOPIMOHAIBHOCTD, JIMHEWHAS,
KBaJIpaTU4Hasi, JorapudMUyecKass W TMoKa3aTenbHas (PYHKIUU, TPUTOHOMETPUUECKHE
byHKIHY;

— pacno3HaBaTh rpadukd GyHKIUE NOpsMOM KW OOpaTHOM MNPONMOPLMOHATBHOCTH,
JMHEWHOMU, KBaAPATUUYHON, Jorapu(PMudIecKoi, MoKa3aTeIbHON U TPUTOHOMETPUUECKUX
(GYHKITUH U COOTHOCHUTH UX ¢ (hopMyIamMu, KOTOPBIMHU OHU 3a/1aHEbI;

— HaxXOJIUTH MO TpaduKy MPUOIMKEHHO 3HaUYEHUS (DYHKIMH B 3aJJaHHBIX TOYKAX;



— OTIpENENATh 1O rpaduKy CBOMCTBA PYHKITUU (HYIJIH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA,
MIPOMEKYTKA MOHOTOHHOCTH, HAMOOIBIIINE ¥ HANMCHBIIINE 3HAYCHHS | T. 11.);
— CTPOUTh JCKW3 Tpaduka (YHKIWH, YAOBICTBOPSIONICH TpUBEAEHHOMY Ha0OpYy
ycIIoBUM (MTPOMEKYTKHA BO3pAacTaHWsl M YObIBaHUS, 3HaUYeHWE (DYHKIMH B 3aJaHHOMN
TOYKE, TOYKU IKCTPEMYMOB, ACUMIMOMbL, HYAU PYHKYUU U m. 0.),
— onpeodensamy 3Hauenue QYHKYuU no 3Ha4eHuio apeyMeHma npu pasiuyHsvlx cnocooax
3a0anusi PyHKYUU,
— cmpoums epaguKu U3y4eHHbIX QYHKYUL,
— pewiamv YpAaHeHus, npocmeuuiue CUcmemvl YPABHEHUl, UCHOIb3YSA C8OUCMBA
@yHKYull u ux epaguxu.
B noBce1HeBHOM KM3HU M IPH U3yYeHHUH APYTUX YUeOHBIX MPEIMETOB:
— OMPECIIATH MO rpaduKaM U UCHOAb308AMb 0I5 PeUleHUsl NPUKIAOHBIX 3a0ay CBOUCTBA
pEaNbHBIX TIPOIIECCOB M 3aBUCHMOCTEH (HAWOOJBITNE W HAWMCHBIIHNE 3HAYCHUS,
IPOMEXYTKH BO3pacTaHUs U yObIBAaHUS, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA, ACUMNIMOMDL,
NIEPHOJ U T. 11.), HHTEPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAaKTHYCCKOM
CUTYaIINH;
— onpedersmv no epaguxam npocmetiue Xapakmepucmuku NnepuoouUyecKux
npoyeccos 8 OuoI02UU, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U M. N.

(amnaumyoa, nepuoo u m. n.).

TekcToBBIC 3a1aYN

— PemaTh HecJ0XHBIE TEKCTOBBIE 3aJ]a4M PA3HBIX THUIIOB, peuiams 3a0adu pPA3HbIX
Munos, 8 MomM 4ucie 3a0aiu NOGbIULEHHOU MpPYOHOCU,

— 8blOUPaMb ONMUMAILHLIL Memo0 peuwleHUs 3a0adu, pPaccMampueds paziuiHbvle
Memoobl;

— aHAJIM3UPOBATH YCIOBUE 3a]1a4M, CTPOUTH JJIs €€ PEIICHHS] MATEMaTHYECKYIO0 MOJIEIb,
npoBOOUMb OOKA3AMENbHbLE PACCYHCOCHUSL,

— MOHMMATh U UCTOIB30BATh ISl PEIICHHS 3a/1aui HH(POPMAIIUIO, TIPEICTABICHHYIO B
BHUJIE TEKCTOBOW M CUMBOJIBHOM 3aIMCH, CXEM, Ta0JIUII, AMarpamMmm, rpa)ukoB, pUCYHKOB;
— JIeCTBOBATH IO AITOPUTMY, COJIEPXKAIIEMYCSl B YCIOBHH 3a]1a4H;

— HCIIOIB30BATh JOTHYECKUE PACCYNKACHUS MIPHU PEIICHUH 3a]1a4H;

— paboTaTh ¢ M30BITOYHBIMHU YCJIOBHSMH, BHIOMpas W3 Bcell MHGOpMAIMK JaHHBIE,
HEO0OXOIUMBIE JJIS PEIICHUS 3a/1a4H;

— OCYIIECTBJISITh HECJIOXKHBIN Mepedop BO3MOXKHBIX DEIICHUN, BBIOMpas W3 HUX
ONITUMAJILHOE TI0O KPUTEPHUSIM, CHOPMYITUPOBAHHBIM B YCIOBHH;

— aHAJIM3UPOBATH M MHTEPIPETUPOBATH MOIYYCHHBIE PEIICHUS B KOHTEKCTE YCIOBHS
3a/1auu, BEIOUPATh PEIIeHNs, HEe TPOTUBOPEYAINE KOHTEKCTY;

— permiaTh 3372491 Ha pacdy€T CTOMMOCTH MOKYIIOK, YCITyT, TTOE3/[0K | T. II.;

— pelnIaTh HEeCJIOKHBIE 3a]Ja4H, CBSI3aHHBIE C JTOJICBHIM yU4aCTHEM BO BIIaICHUH (PUPMOH,
MPEANPUATAEM, HEJIBUKUMOCTBIO;

— pemath 3aJaddl Ha TPOCTHIE MPOIEHTHI (CHCTEMBI CKUJOK, KOMHCCHUH) WU Ha
BBIYHCIICHUE CJIOKHBIX MPOIIEHTOB B PA3JIMYHBIX CXeMaX BKJIAJIOB, KPEJUTOB M HITOTEK;
— pemaTh MPaKTHYECKHE 3a71a4u, TPEOYIOIHNe UCTIONB30BaAHMS OTPUIIATEILHBIX YHUCEIT:
Ha OMpeieNieHne TeMITepaTyphl, TIOJI0KESHIS Ha BPEMEHHOM OCH (10 HAIIIEeH APl U TIOCTIE),
ITyOUHBI/BBICOTHI, HA IBUKEHHUE JCHEKHBIX CPE/ICTB (IPUX0/pacxom)  T. 11.;



— WCIOJIB30BaTh MOHATUE MAacITada NIl HaXOXKICHUS PACCTOSHUN M JJTMH Ha KapTax,
MIaHaX MECTHOCTH, TUIAHAX MMOMEIICHHH, BRIKPOWKAX, IPH paboTe Ha KOMITBIOTEPE U T.
II;

— QHANU3UPOBAMb U UHIMEPNPEMUPOBAMb Pe3YIbmMamyl 8 KOHMeKCme YClo8usl 3a0ad,
8bIOUPAMb peuleHUs, He NPOMuBopedauue KOHMeKcmy,

— nepesooumv npu peuleHuu 3a0adu UHgopmayuio u3z 00HOU ¢hopmbl & Opyeyio,
UCNONB3YSL NPU HEOOXOOUMOCMU CXeMbl, MAOIUYbL, 2pAPUKU, OUASPAMMEUL.

MaTteMaTHYeCKHN aHAJIN3

DJIeMEHTHhI MATEMATHYECKOr0 aHAJIN3A

— OnepupoBaTh MOHATUAMU: TPOU3BOAHAS (DYHKIIMU B TOUKE, KacarelbHas K rpaduky
(GyHKIMHU, TPOU3BOIHAS (PYHKIUY;

— OmpenensaTh 3HAa4eHHE NPOU3BOAHOW (YHKUMH B TOYKE IO H300PAKEHUIO
KacaTeJabHOU K rpaduKy, MpoBeAEHHON B 3TOM TOUKE;

—  BLIYUCAAMbL  NPOU3BOOHYIO  OOHOYJEHA, MHO20UNeHd, KEAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbBL (DYHKYULL,

— BBIYUCTAMb NPOU3BOOHbIE INEMEHMAPHBIX QYHKYUL U UX KOMOUHAYUU, UCHONb3YS
CNpaBouHble MAMeEPUabl;

— pematb HECJOXKHBIE 3a7aud Ha NPUMEHEHUE CBS3M MEXIY MPOMEXYTKaAMU
MOHOTOHHOCTH M TOYKAMH IKCTpeMyMa (yHKIUHU, C OJJHON CTOPOHBI, U MPOMEXYTKAMHU
3HAKOIIOCTOSHCTBA U HYJIIMU ITPOU3BOJHOM 3TOM (PyHKINU — C APYTOii;

— uccnedosams QYHKYUU Ha MOHOMOHHOCMb, HAXOOUMb HAUOOIbUUE U HAUMEHbLUUUE
3HaueHus @QYHKYut, cmpoums 2pa@uku MHO2SOUIEHO8 U HPOCMbIX PAYUOHATLHBIX
@YHKYULL ¢ UCNOTL30BAHUEM ANNAPAMA MANEMAMUYECKO20 AHAIU3A.

B noBcegHeBHOM KM3HU M NIPH U3YYEHHUH APYTUX Y4eOHBIX NPEJIMETOB:

— TOJB3YsCh I'padUKaMH, CpPaBHHBATh CKOPOCTH BO3pacTaHUs (poOcTa, MOBBIIICHMUS,
YBEJIIMYEHUSI U T. I.) WIK CKOPOCTH yObIBaHUS (MaJCHUsI, CHUKEHUS, YMEHBLICHUS U T.
Il.) BEJINYUH B PEATIBHBIX IIpOIlECCax;

— COOTHOCHUTH I'paMKH peasbHBIX MPOLECCOB U 3aBUCUMOCTEH C UX OIMCAHUIMH,
BKJIIOYAIOIIUMH XapaKTEPUCTUKU CKOPOCTH W3MEHEHMs (OBICTpBI PpOCT, IJIaBHOE
MMOHUKEHUE U T. I1.);

— HCIIOJIb30BaTh rPapKU PeaTbHBIX MPOLECCOB AJIS PEIICHUS HECIOXKHBIX MPUKIIATHBIX
3aJa4, B TOM YHUCJIE ONpeAessis Mo rpaduky CKOpocTh X0/1a mpolecca;

— pewams NpuKiaoHvle 3a0ayu U3 OUoI02UU, QUIUKU, XUMUU, IKOHOMUKU U OPY2UX
npeomemos, CeA3aHHble C UCCIe008aAHUEM XAPAKMEPUCTNUK DPealbHbIX NpOYeccos,
HAaxodcoeHuemM HauboIbuWUX U HaUMEHbUUX 3HAYEHUU, CKOPOCMU U YCKOPEHUs U m. N.,
UHMEPNPemuposams NOJY4YeHHble Pe3yabmameol.

BepoSATHOCTD M CTATHCTHKA

CraTucTHKa M TEOpHUs BEPOATHOCTEM, JIOTUKA U KOMOMHATOPHUKA
— OnepupoBaTh OCHOBHBIMH ONKCATEIBHBIMU XapaKTEPUCTUKAMU YHUCIOBOr0 Habopa:
cpeaHee apupMeTHUECKOE, MEIMaHa, HauOoJIbIllee 1 HAUMEHbIIIEEe 3HAYCHNUS;
— ONEepUpPOBaTh MOHSITUSMH: YACTOTA U BEPOATHOCTb COOBITHSI, CIy4alHBINH BBIOOD,
OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;
— BBIUUCIIATH BEPOSITHOCTU COOBITUI HA OCHOBE MOJICUETA YUCIIa UCXO/IOB;



— umemv npeocmasieHue: 0 OUCKPEMHbBIX U HENpPepbléHbIX CAYUAUHLIX GEIUYUHAX U
pacnpeoenenusx, O He3a8UCUMOCMU CLYYAUHbIX GEeIUYUH, O MamemamuiecKkom
0JHCUOAHUU U OUCNEPCUU CIYYAUHBIX BEIUYUH, O HOPMANbHOM pACHpeoeleHuu U
npuMepax HOPMAaibHO PacnpeOenéHHbIX CIyYAUHbIX eNUYUH,

— NOHUMAMb CYMb 3AKOHA OONbUWUX UYUcel U 6blOOPOUHO20 Memood U3MepPeHUs]
gepossmuocmell;

— umemsv npedcmasnenue 06 YCI08HOU GEPOSMHOCMU U O HOJHOU BepPOAMHOCMU,
NPUMEHSAMb UX 8 peuleHuU 3a0ay,

— UMemv nPeoCmasienue 0 8ANCHbIX YACMHBIX 8UOAX PACNPeOeNeHUl U NPUMEHSAMb UX
8 peuleHuU 3a0ay;

— UMemsb npeodcmasieHue 0 Kopperayuu CIy4aiHblx 6eUdUH, 0 TUHEHOU pecpecCul.

B noBce1HeBHOM KM3HU M IPY U3yYE€HHHU APYTHX NMPeIMETOB:

— OIICHWBATh, CPABHUBATH U 6bIYUC/IAMb B MIPOCTHIX CIydYasX BEPOSTHOCTH COOBITUI B
pEANTBHOU )KU3HU,

— 4YHUTaTh, COIOCTABIIATH, CPaBHUBATh, WHTEPIPETUPOBATH B IMPOCTHIX CIydasx
peasbHbIC JaHHBIC, TPEJACTABIICHHBIC B BUE TAa0JIUII, JUArpaMM, TparKoB;

— 8bIOUPaAMb NOOX00sAUUE MEMOObl NPeOCMABIeHUs U 00PADOMKU OAHHBIX,

— yMemb peuiamsv HeCl0NHCHble 3a0ayu HA NpUMeHeHUue 3aKOHA OONbUWUX Yucel 8
coyuono2uu, CMmpaxosanuu, 30pagooxparneHuu, obecneveHuu 6e30nacHoCmu HaceleHus
8 UPE3BbIUAUHBIX CUNYAYUSIX.

I'eomeTpus

— OINepUpoBaTh TMOHSATUSMU: TOYKA, TMpsiMasi, IUIOCKOCTh, MapaLIENbHOCTh U
NEPIEHIUKYISIPHOCTD NMPSMBIX U IJIOCKOCTEH;
—  pacro3HaBaThb OCHOBHBIE BHJbI ~MHOTOTPAHHUKOB (MpU3Ma, NHpPAMHJA,
pSIMOYTOJIBHBIN Mapaienenunesa, Ky0) u Ten BpamieHus (KOHyC, UUIUHAP, cdepa u
map), 61adems CMAHOAPMHOU  Kidccugukayuell  NPOCMPAHCMBEHHBIX uyp
(nupamuowvl, npusmsvl, napaiieienuneovl);
— n300paxkaTth U3ydaeMble GUTYPBI OT PYKU U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;
— JlenaTh (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ
CBEpXY, COOKY, CHU3Y; CHPOUms cedenusi MHO202PaAHHUKOS,
—  WU3BIEKaTh, HMHTEPIPETUPOBATb U  Hpeobpazosvieams  WHPOpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTrypax, MPEACTaBICHHYIO Ha 4YepTekKax u
PUCYHKAX;
— ONUCHIBAMb B3AUMHOE PACNOTIONCEHUE NPAMBIX U NIOCKOCMEN 8 NPOCMPAHCMEe;
— TpUMEHITH TeopeMy [ludaropa mpu BHIYMCICHUH 3JIEMEHTOB CTEPEOMETPHUCCKUX
duryp;
—  HaxoJIHUTbh OOBEMBI U MIOIAU TOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB, TEJ
BpAIICHUS, 2e0Mempuleckux meJji ¢ IpuMeHeHneM (opMyIT;
—  BBIYUCTAMb PACCMOAHUS U Y2TIbl 8 NPOCMPAHCNEE;
—  npumeHAmb 2eomempuyeckue ¢hakmul 0N peuilenuss 3a0ay, NPeononazaroujux
HEeCKOIbKO Wia208 peulenus, eciu YCi08us npumMeHeHus 3a0ansl 8 s86HoU hopme;
—  pewiamdv 3a0a4u HA HAXOHCOEHUE 2e0OMempUdecKux GeIudur no oopasyam uiu
aneopummam, Qopmyauposams ceoOUCMEa U NPUIHAKU u2yp;
—  00KA3bl8aMb 2eoMempuiecKue YmeepicoeHus.



B noBcegHeBHOM KU3HHU M IIPU U3YYCHHUHU APYITHX MPEeIMETOB:

— COOTHOCUTh AaOCTpPaKTHBIE T'€OMETPUYECKHUE MOHATUA M (AKTBI C pPEATbHBIMU
KU3HEHHBIMU OOBEKTAMU U CUTYaLUSIMU;

— HCIMOJb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpP [ peleHUs
TUITOBBIX 3a]1a4 IPAaKTUYECKOTO COAECPIKAHMS;

— COOTHOCHUTD TUIOUIAAH MOBEPXHOCTEN TEJl OAMHAKOBOU (DOPMBI pa3IMyHOTO pa3zMepa;
COOTHOCHUTb 00BEMBI COCYJIOB OAMHAKOBOM (hOPMBI PA3IMUHOTO pa3Mepa;

— oueHuBath (HOpMy NPaBUIBHOTO MHOTOTpaHHUKA MOCIE CIUJIOB, CPE30B M T. II.
(ompenenaTh KOJIMYECTBO BEPIIUH, pEOEp U rpaHel MOJyYEHHbIX MHOTOTPAHHUKOB);

— UCNOTb306aMb  CEOUCMBA  2eoMempuyeckux gueyp 014  peuwienHus  3a0ay
NPaKmu4ecKo2o xapakmepa u 3a0ay u3 opy2ux ooaacmeii 3HaHUl.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

— OnepupoBaTh TOHATHSIMU: JIEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA, YTrOJd MEXIY
BEKTOpPaMH, CKaJIIPHOE MPOU3BEJICHUE BEKTOPOB, KOJJIMHEAPHBIC U KOMIUIAHAPHBIC
BEKTOPHI;

— HaXOAuTh KOOPAMHATHI BEPIIMH Ky0a M TMPSIMOYTOJBHOTO TMapasuiesienuinea,
paccmosiHue mexcoy 08yMs MmouKamu,

— HaxoJUTh CyMMYy BEKTOPOB M IPOM3BEIIEHHE BEKTOpa Ha YHUCIO, V20l MeHcOy
8EKMOpAMU, CKAJISAPHOE HpoussedeHue, packiaovleams GeKmop no  08yM
HEeKOJIUHeapHbIM 8eKMOPaM,

— 3a0aeambu NIOCKOCMb YPAGHEHUEM 8 0eKAPMOBOL cucmeme KOOPOUHam;

—  pewiams npocmetiuiue 3a0a4u 88edeHuemM eKmopHo2o basuca.

Yriay0aéHHbli ypoBeHb

JIJisi yCnenrHoro MpoJOJDKEeHUs 00pa3oBaHUS MO CIENHUATBHOCTSM, CBS3aHHBIM C
IPUKJIAJHBIM UCIIOIb30BAHUEM MATEMATUKH (1-i ypOBEHD IJIAHUPYEMBIX PE3YJIbTATOB),
BBIMTYCKHUK HAYYHUTCS, a TAK)K€ MOJYYUT BO3MOXKHOCTh HAYUUTHCS JUIsI OOECriedeHUs
YCIEIIHOTO TMPOAOKEHUST 00pa30BaHHUS IO CIEUUATBHOCTSM, CBS3aHHBIM C
OCYIIECTBJICHHEM HayYHOU U UCCIIEI0BATENbCKON ACSTEIHHOCTH B 00JIaCTH MaTEMaTU KU
¥ CMEXKHBIX HayK (2-i ypOBEHB IUIAHUPYEMBIX PE3yIbTaTOB, BBIICICHO KYPCUBOM).

Ajreopa

J1eMEeHTbI TCOPHUHU MHOXKECTB U MATeMATH4YeCKOM JOTUHKH

— CB00OTHO OTIEPUPOBATH MOHATHSIMH: MHOXKECTBO, IyCTOE, KOHEUYHOE 1 OECKOHEUHOE
MHOXXECTBa, 3JIEMEHT MHOXECTBAa, TOJMHOXKECTBO, IepeceueHne, OOBEIUHEHUE U
Pa3HOCTh MHOXKECTB;

— MNPUMEHSTh YHCIOBBIE MHOXECTBA HA KOOPAWHATHOW MPSAMOM: OTPE30K, HHTEPBAJL,
MOJIYyUHTEpPBaJ, MPOMEKYTOK C BBIKOJOTOM TOUKOM, rpaduueckoe MpeacTaBiICHUE
MHOKECTB Ha KOOPJAMHATHOM MJIOCKOCTH;

— MPOBEPATH NPUHAIICIKHOCTD 3JIEMEHTA MHOKECTBY;

— HaxOJIUTh NepeceyeHrue U 00bEeIMHEHUE MHOXKECTB, B TOM YHCJI€ MPEACTaBICHHBIX
rpaMyecky Ha YHUCJIOBOM MpPSIMOM M Ha KOOPJAMHATHOM IIJIOCKOCTH; — 3aJ]aBaTh
MHOJKECTBA MEPEUUCICHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM;



— ONEepUpOBaATh TOHATUSIMH: YTBEPXKICHHUE, OTPHUIIAHWE YTBEP)KICHUS, UCTUHHBIC U
JIO’)KHBIE YTBEPXKICHUS, IPUYHMHA, CIEJCTBUE, YACTHBIA CIydail OOIIEero YTBEpKIACHUS,
KOHTPTIPUMED;

— TPOBOAWUTH JOKa3aTeNbHBIE pPACCYXACHUA JUii OOOCHOBAaHWS HWCTHHHOCTH
YTBEPKACHUN;

— Oonepuposamv NOHAMUEM OnpeoeieHUsl, OCHOBHLIMU GUOAMU ONpedeleHUll U eopeM;
— NOHUMAmMb CYMb KOCBEHHO20 00KA3AMENbCNEA,

— Onepuposamv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHONICECMBA,

— NPUMEHAMb Memo0 MAmMeMamuideckol UHOYKYUU O NPOBEOEHUsL PACCYHCOCHUL U
00KA3aMenbCms npu peueHul 3a0ay.

B noBce1HeBHOM KM3HU M IPH U3YyY€HHHU APYTHX NMPeIMETOB:

— HCIIOTB30BaTh YUCJIOBBIC MHOKECTBA HAa KOOPJUHATHOM MPSMOM W Ha KOOPIUHATHOMN
TUTOCKOCTH JJISI OTICAHUS PEATbHBIX TIPOIECCOB U SBIICHUI;

— MPOBOJIUTH JIOKA3aTCIIbHBIC PACCYKICHUS B CUTYAIUAX MOBCEIHEBHOM KU3HU, MIPU
pEIICHNUH 3a7a4 U3 IPYTUX MPEIMETOB;

— UCNONIL308AMb MEOPEMUKO-MHONCECTNBEHHBLU A3bIK U SA3bIK JOUKU OJis ONUCAHUSL
PEAbHbIX NPOYECCO8 U A8NeHULL, NPU peuleHuU 3a0ay Opyeux yueOHvix npeomenos.

Yucuaa 1 BeIpaKeHus

— CB00OAHO OTepUpPOBaTh MOHATHIMU: HATYPATHHOE YHCIIO, MHOKECTBO HATYPAIbHBIX
qucell, 1eJI0€ YHUCII0, MHOXKECTBO LEJbIX 4YHCEN, OOBIKHOBEHHAs JpPOOb, JAECATUUHAS
Ipo0b, CMEIIAHHOE YKCIIO0, PAallMOHAIBHOE YHUCIIO, MHOKECTBO PAIlMOHAJIBHBIX YHUCEN,
UppaALMOHAIIBHOE YHKCJI0, KOPEHb CTENeHU N, JEHCTBUTENbHOE YHUCIIO, MHOMXECTBO
JEHCTBUTENBHBIX YHCEIl, TEOMETpUYE-

CKas MHTEPIPETalHs HATypalbHbBIX, IEJIbIX, PAlMOHAIBHBIX, TEHCTBUTEIbHBIX YHCEIL;
— MIOHUMATh U OOBSICHATH PA3HUILY MKy MMO3UIIMOHHON U HETIO3UITMOHHON CHCTEMaMu
3aMKCH YUCEeT,;

— MEPEBOAUTH YKCTIA U3 OJHON CUCTEMBI 3aMUCH (CUCTEMbI CUUCIICHHUS) B IPYTYIO;

— JIOKa3bIBaTh W HUCIOJIb30BaTh MPU3HAKHU JETUMOCTH, CyMMbI U TIPOW3BEACHHS TpPU
BBITIOJTHEHUHW BBIYHMCIICHUN W PEIICHUH 3a/1a4;

— BBINOJIHATh OKPYIJICHHE PalMOHAIBHBIX M HPPAMOHAIBHBIX YHCENl C 3aJaHHOU
TOYHOCTBIO;

— CpaBHUBATH JICUCTBUTENBHBIE YHCIIA PA3HBIMHU CIIOCO0aMU;

— YNOpPSII0YMBATh YKCIIA, 3alIMCAaHHBIC B BUE OOBIKHOBEHHOW M JECATUYHOU ApOOH,
q1Clia, 3aIMCaHHbIC C UCTIOIb30BaHUEM apU(PMETHIECKOTO KBAJAPATHOTO KOPHS, KOPHEH
cTerieHu OO0JIbIle BTOPOK;

— naxoautb HO/] u HOK pa3ubiMu cioco0amu v KICII0JIB30BaTh UX IIPU PEIICHUH 3a/1aY;
— BBIOJHATH  BBIUKMCICHUST M NpeoOpa3oBaHUs  BBIPAXKEHUH, COJEpHKAIIUX
NEUCTBUTEIIbHBIC YMCIIA, B TOM YUCJIE KOPHU HATYpaJbHBIX CTETICHEH;

— BBITIONHATh CTaH/IAPTHBIC TOXKIECTBEHHBIE MPEoOpa30BaHUs TPUTOHOMETPUIECCKHUX,
norapuMUYECKUX, CTETICHHBIX, HPPAITMOHAIBHBIX BHIPAKCHUI;

— C80O00HO ONepupo8amsv YUCIOBbIMU MHOICECMBAMU NPU PeUleHUU 3a0ay;

— NOHUMAMb NPUYUHBL U OCHOBHBIE UOCU PACUIUPEHUS YUCTOBbIX MHONCECME,

— @1a0emsb OCHOGHLIMU NOHAMUAMU MeOPUU 0eTUMOCU NPU peueHUY CIMaHOapmHbLX
3a0auy;

— umems 6a308vle NPeOCMABIeHUsl O MHONCECTBE KOMNIEKCHBIX YUCE,



— C80D0OHO BBLINOIHAMb MOACOECBEHHblE NPeodPA308aHUsL MPUSOHOMEMPULECKUX,
NI02apUGMUYECKUX, CMENEeHHbIX GbIPANCEHUT,

— gnademu popmynou bunoma Hetomona,

— npuMeHAmMb NpU peuilenuu 3aday meopemy o aunetHom npeocmasnenuu HO/J,
Kumaiicxyto meopemy 06 ocmamxax, Manyo meopemy @epma;

— NpUMeHAMb NPU peuleHuU 3a0ay meopemuKo-yuciogole QYHKYUU: YUcio u cymma
Oenumereu, pyuxkyuro Jilnepa;

— NPUMEHAMb NPpU peueHul 3a0ay yenuvie OpoolU, MHO2OUIeHbl C OClCMEUMETbHIMU U
yenvimu Kosppuyuenmamu,

— 61a0emb NOHAMUAMU. NPUBOOUMbLE U HENPUBOOUMbBIE MHOLOUNEHbI, NPUMEHAMb UX
npu pewleHuy 3a0ay,

— npumenams npu peuwteruu 3aday OcHOGHYIO meopemy aneebpvl, npocmeriuiue
GYHKYUYU KOMNAEKCHOU NepeMeHHOU KaK 2eomempuieckue npeoopaszo8anusl.

B noBceqHeBHO¥ KM3HU M IPHU M3YYeHHUH APYTUX MPEAMETOB:

— BBINIOJIHATh U OOBSCHATH PE3yJbTAaThl CPABHCHHS PE3YJIHTATOB BBIYUCICHUH MpH
PEIICHUH MPAKTUYSCKHUX 3a7a4, B TOM YHUCIIC TPUOIMKEHHBIX BBIYUCICHUH, HUCIIONB3YS
pa3Hble CIOCOOBI CPAaBHEHUN;

— 3aIUCBIBaTh, CPABHUBATh, OKPYTJISATH YUCJIOBBIC JaHHbBIC,

— WCIOJIb30BaTh peajbHbIC BEIMUYMHBI B PA3HBIX CUCTEMaX U3MEPEHUS;

— COCTaBJISITh U OLICHUBATh Pa3HBIMHU CIIOCOOAMHU YUCIIOBBIC BBIPAKCHHSI TIPH PEIICHUN
NPaKTUUYECKUX 3a/1a4 ¥ 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

YpaBHeHUs U HEPABEHCTBA

— CB00OJHO OIEpPUPOBATH MOHATUSAMH: ypaBHEHHE, HEPABEHCTBO; PABHOCHUIIbHBIE
YpaBHEHUS U HEPABEHCTBA; YPaBHEHHUE, SBIISIIOLIEECS CIEICTBHEM JPYroro ypaBHEHUS,
ypaBHEHHsI, PABHOCUJIbHBIE HA MHOYKECTBE; PABHOCHUJIbHBIE ITPeo0pa30BaHus yPaBHEHHUI;
— pemiaTh pa3Hble BUJIbl YPAaBHEHUI 1 HEPABEHCTB U UX CUCTEM, B TOM YHCII€ HEKOTOPBIE
ypaBHEHUS TPEThel M YETBEPTOM CTEIICHEH, IPOOHO-paIMOHAIBHBIC U UPPAIIMOHAIBHBIC;
—  OBJIAJNETh  OCHOBHBIMH  THUIIAMHU  TIOKa3aTEJNbHBIX,  JIOTAapU(PMUUYECKUX,
UPPALMOHAIIBHBIX, CTETIEHHBIX YPABHEHHUI U HEPABEHCTB U CTAHIAPTHBIMU METOJJAMH UX
pELICHUN U MPUMEHATh UX IIPU PELICHUU 33/1a4;

— IPUMEHSATH TeOpeMy be3y K peleHno ypaBHeHUN;

— MPUMEHATH TeopeMy Buera i penieHrss HEKOTOPBIX YPABHEHUM CTEIIEHU BBILIE
BTOPOW;

— IMOHUMATh CMBICII TEOPEM O PABHOCHIIBHBIX M HEPABHOCWJIBHBIX MPEoOpa30oBaHUSIX
YPaBHEHUU U YMETH UX JI0KA3bIBATH;

— BJIQJIETh METOAAMU PEIICHUS] YPABHEHHI, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh
METOJI pEIIeHHs] 1 000CHOBBIBATH CBOM BBIOOD;

— HCIIONB30BaTh METOJI MHTEPBAJIOB JIJIsl PEIICHUS HEPAaBEHCTB, B TOM YHCIE JAPOOHO-
pallMOHATBHBIX U BKIIOYAIOUIUX B c€0s1 UppallMOHATbHbIE BEIPAXKECHUS;

— peliath anredpanvyeckrue ypaBHEHHS] U HEPABEHCTBA U UX CHUCTEMBI C MapameTpamu
anreOpanyecKkuM U rpauyecKuM METOoAaMu;

— BJIQJICTh Pa3HBIMU METOJaMH JOKa3aTEIbCTBA HEPABEHCTB;

— pemaTh YpaBHEHUS B LEJIBIX YUCIIAX;

— n300pa)kaTh Ha TNIOCKOCTH MHOKECTBA, 3a/laBa€Mbl€ YPaBHEHUSIMU, HEPABEHCTBAMHU
U UX CUCTEMaMHU;



— CBOOOJIHO MCIOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPA30OBAHUS MPH PEIICHNUN YPaBHEHHH
U CUCTEM YpPaBHCHUN;

— CB0000HO oOmpedensimb Mun u 6bloUupams Memoo peuleHUs NOKA3AMEabHbIX U
N02apUpMUYecKuUx YpasHeHull U HepaseHcms, UPPAYUOHATIbHLIX  VPAGHEHUU U
HepaseHcme, MpUeOHOMEMpPUIeCKUX ypagHe Uil U HepageHCcms, Ux CUCeM;

— c80000HO pewiams cucmembvl TUHEUHbIX YPAGHEHUI,

— peuams OCHOBHble MUNbL YPAGHEHUL U HEPABEHCME C NAPAMEmMPaMU;

— NpuMeHamb npu peutenuu 3a0ay Hepasencmea Kowu—>byuakoeckoeo, bepuynnu;

B noBceqHeBHO KM3HU M IPHU M3YyYeHHUH JAPYTUX MPEIMETOB:

— COCTaBJISITh U PENIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IPU PEIICHUU 3a]1a4 U3
JPYTHX Y4eOHBIX MPEAMETOB;

— BBINOJHATL OIICHKY MPaBAONOAOOUS pe3yJbTaTOB, TOJYyYaeMbIX TPU PEIICHUU
pPa3IUYHBIX YpPaBHEHWN, HEPABCHCTB M WX CHUCTEM, NMPU PEIICHUU 3aJ1ady W3 JPYTUX
y4eOHBIX TIPEIMETOB;

— COCTaBJISITh U PEIIaTh YPaBHEHUS U HEPABEHCTBA C TapaMeTpaMHU MPH PEIICHUH 3a/1a4
U3 IPYTUX Y9eOHBIX MTPEAMETOB;

— COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WM UX CHUCTEMY, OIMUCHIBAIOIINE PEaTbHYIO
CUTYAIMIO WIN MPHUKJIATHYIO 3a7a9y, HHTEPIPETHPOBATH MOITYICHHBIE PE3yIbTaThI;

— HCIIOJIb30BaTh MPOTPAMMHEBIE CPEJICTBA ITPH PEIICHUH OTACTBHBIX KJIIACCOB ypaBHEHUH
Y HEPaBEHCTB.

DyHKINHA

— Brnagets NOHATHSMHU: 3aBUCHUMOCTb BENWYHMH, (DYHKIMS, apryMeHT U 3HaueHUE
dyHKIIMK, 00acTh ONpeNeieHus] W MHOXKECTBO 3HaueHUM (yHKIuH, Trpaduk
3aBUCUMOCTH, Tpapuk GyHKIUU, HYIUM (QYHKIUH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHHEe Ha YHUCJIOBOM TPOMEXKYTKE, YObIBaHHE Ha YHCIOBOM IPOMEXKYTKE,
HauOoJbIllee W HaWMEHbIIee 3HA4YeHHWs (YHKIMM Ha YHCIOBOM IPOMEXYTKE,
nepuoauveckas GyHKIus, mepruoa, 4ETHas U HeuéTHast QYHKINUU; YMETh TPUMEHSTh 3TH
HNOHSATUSA NPU PEUICHUH 3a/1ay;

— BJIQJIETh MOHATHEM: CTENEHHas (YHKIUSA;, CTPOUTH €€ rpaduk U yMEeTh MPUMEHSITh
CBOICTBA CTENIEHHOW (DYHKITMU TIPU PEIICHUU 3a]1aY;

— BJIQJICTh MOHATHAMU: TMOKa3aTeIbHas (PYHKIUS, SKCTIOHEHTA; CTPOUTH UX rpaduKu U
YMETh IPUMEHSTH CBOMCTBA MTOKA3aTeNbHON (DYHKIIUU MIPHU PEIICHUH 3a]1ay;

— BJAAETh TNOHATHEM: Jorapupmuueckas (QyHKIHs; CTpouTh €€ rpaduk M yMETh
MPUMEHSTH CBOMCTBA JOrapu(PpMUIECKON GYyHKIIUU TIPU PEIICHUH 3a]1ay;

— BIIQJICTh TIOHSATHEM: TPUTOHOMETpUUECKUE (QYHKIIUU; CTPOUTH UX TpadUKH U YMETh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUUYECKUX (YHKIIHIA MTPU PEIICHUH 3a/1a4;

— BJAJETh NOHATHEM: OOpaTHas (YHKIHS; MPUMEHSATh JTO TMOHSATHE MPHU PEIICHUU
3a;ay;

— TPUMEHSTH TPH PEIICHUU 3a7a4 CBOWCTBA (DYHKIHMA: YETHOCTh, MEPUOUYHOCTD,
OTPaHUYEHHOCTb;

— OPUMEHSTH NPU PEUICHUH 3a7a4 MpeoOpa3oBaHus rpapuKOB ¢ yHKIIUIH;

— BJIAJACTh TNOHSATUAMH: YHUCIOBBIE TOCJIEIOBATEIILHOCTH, apupMeTuueckass Hu
reoMeTpHUUecKas Mporpeccui;

— NOPUMEHATh NpPHU PEIICHUH 3a/lad CBOWCTBA W TMPU3HAKK apuPMETHUYECKON U
r€OMETPUYECKON MPOrPECCHI;



— 61a0emb NOHAMUEM. ACUMNIMOMA,; YMEMb €20 NPUMEHAMb NPU PeuleHuy 3a0ay;

— NPUMEHAMb MemoObl peuleHusi NpoCmenuux OughdepeHyualbHvlx ypasHeHul nepeo2o
U 8MOPO20 NOPAOKOS.

B noBcegHeBHOM KU3HU M NIPU M3YYCHHUHU APYTHX Y4eOHBIX IPeMETOB:

— ONpenessaTh Mo rpadukaM M HUCHONb30BaTh ISl PELIEHUs MPUKIAIHBIX 3a]a4
CBOICTBa pealbHBIX IMPOLIECCOB W 3aBUCUMOCTEH (HauOONbIIME W HAUMEHBbLINE
3HAUEHUs, MPOMEXYTKU BO3pACTAaHUA U YOBIBAHMS, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
ACUMIITOTHI, TOUYKH Mepernda, Nnepuo u T. Il.), MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOU IPAKTUYECKOU CUTYALIUH;

— ONpeneNsaTh Mo rpaduKaM NpOCTEHIINE XapaKTEPUCTUKU EPUOIUYECKHUX MTPOLIECCOB
B OMOJIOTHUH, YKOHOMHKE, MY3bIKE, PAIUOCBS3H U T. 1. (aMIUIMTYAA, IEPUOA U T. I1.).

TexcToBbBIE 3a7a4H

— PemaTe pa3Hble 3a1a4¥ MOBBIIIEHHOW TPYAHOCTH;
— aHAJIM3UPOBATH YCJIIOBUE 3aJlau, BEIOUPATh ONTUMAIBHBIN METOJI PEIICHUS 3a/1a4H,
paccMaTpuBasi pa3IudHbIe METOJIBI;
— CTPOUTH MOJICNIb PElIeHUs 3aJlaud, MPOBOJUTH JOKA3aTEIIbHBIC PACCYXKICHUS TPU
pelIeHnH 3a/1a4H;
— pemiath 3aaaud, TpeOyronue mnepedopa BapuaHTOB, MPOBEPKHU YCIOBUM, BbIOOpa
ONTUMAJIBLHOTO PE3yJbTaTa;
— aHAJIM3UPOBATH U UHTEPIPETUPOBATH MOJYUYEHHBIE PEIIEHUSI B KOHTEKCTE YCIOBUS
3a/lauu, BEIOUpATh pEIlIeHus], HEe TPOTUBOPEYAIE KOHTEKCTY;
— MEPEBOIUTD MPH PEIICHUH 3aa41 HH(OPMAIIUIO U3 OJTHOM (OPMBI 3aIMCH B IPYTYIO,
UCIIOJIBb3YA NMPU HEOOXOIUMOCTH CXEMBbI, TAOJIHIIbI, TPa)UKH, TUATPAMMBI.
B noBceqHeBHOM KM3HU M IPU U3yYeHHHU APYTUX NPeIMeTOB:

— pemaTh NpakTHYECKHe 3aJa41 U 3a/1a4d U3 JIPYTUX MPEAMETOB.

MarteMaTHYeCKHUd aHAJIN3

DJeMEHTh MAaTEMAaTHYECKOTO aHaIn3a

— Brnanets moHsTHeM: O0€CKOHEYHO yOBIBarOIas reOMeTpHUUIECKas IPOTrpeccust U yMeTh
MIPUMEHSITH €0 MPU PEIICHUH 3a/1a4,

— IPUMEHSTD JIJIs1 PEIICHUS 3a7a4 TCOPHIO TPEJICIIOB;

— BIIQJETh MOHATHSIMHU: OECKOHEYHO OOJIBIINE YHCIOBBIE IOCIEAOBATEILHOCTH H
OCCKOHEYHO MaJjlble YHCIIOBBIC TOCIICIOBATCIIBHOCTH; YMETh CPAaBHUBATh OCCKOHEUHO
0obIIMe U 0ECKOHEYHO MaJble IOCJIEA0BATEILHOCTH,

— BJIQJICTh OHATHUSMH: IPOU3BOIHAS (DYHKIIMU B TOYKE, MTPOU3BOIHAS () YHKITHH;

— BBIYHCIIATH IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIMA M BX KOMOMHAITN;

— WccreaoBaTh GYHKIIMHM HA MOHOTOHHOCTH M OKCTPEMYMBI;

— CTpOUTH rpad)Ku ¥ IPUMEHSITH UX K PEIICHUIO 3a7a4, B TOM YHCIIC C TApaMETPOM;
— BJIAJETh MOHATHEM: KacaTelbHasA K Ipapuky (yHKIHH, YMETh MPUMEHSATH €T0 MpHU
pelIeHnH 3a/1a4,

— BJIQJICTh OHATUSAMM: TIEPBOOOpa3Has, ONPEACIEHHBIA HHTETPAI;

— TpUMEHATh Teopemy HbroTroHa—JleiOHuIIa 1 €€ cleCTBUS JJIs PeIICHUs 3a]1a4;

— C€B0O0OHO 61a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 aHAIU3A Ol
BbIUUCTICHUS NPOUZBOOHBIX DYHKYUU OOHOU NEPEMEHHOU,



— CB80000HO NPUMEHAMb anNnapam Mamemamuyecko20 aHamu3a Oisi UCCIe008aAHUs.
@yHKYULl U nOCMpPOoeHUs 2paApuKo8, 8 MOM YUCe UCCIe008AHUSA HA BLINYKIIOCb,

— onepuposams NoHAmMuUeM nepeoooPazHoll 0/ peuleHus 3a0ay,

— 0811a0emb OCHOBHbIMU c8edeHusMU 06 unmeepare Hvromona—/leiibnuya u ezo
npOCMenuuux NPUMEeHEeHUsX,

— Oonepuposams 6 CMAHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbICUUUX NOPAOKOE,

— YyMemb NPUMEHAMb NPU peuleHuy 3a0ay C8OLUCMEa HeNnpepuleHbIX QYHKYUL,

— YyMemb NPUMeHAMb NpuU peulenuu 3a0ay meopemvl Beliepwumpacca,

— YyMemb B8bINOJHAMb NPUOTUNCEHHBIE BLIYUCTEHUS (MemOoObl peuleHUss YPasHeHUl,
BbIUUCICHUS. ONPEOeSIEHHO20 UHMe2Pana);

— YyMemb NPUMEHAMb NPULONCEHUEe NPOU3BOOHOU U ONPEeOeNEéHHO20 UHmespand K
PeuleHuro 3a0a4 eCmecmeo3HaHUsL,

— 811adems NOHAMUAMU. BMOPAsL NPOU3BOOHAS, GLINYKIOCIb 2paApuKra QyHKyuu, ymems
uccie008amv YYHKYUIO Ha 8bINYKIOCHD.

B noBce1HeBHOM KM3HU M IPH U3yYeHHUH APYTUX Y4eOHBIX MPEIMETOB:

— pemaTh MPUKIAJHBIC 33J1a4d U3 OMOJIOTHH, (DU3UKHU, XUMUHU, SKOHOMHUKH U JIPYTUX
NpEeIMETOB,  CBSI3aHHBIE C  KCCICIOBAaHUEM  XapaKTEPUCTHK  IPOIICCCOB,
UHTEPIPETUPOBATH MOJTYyYECHHBIC PE3yJIbTAThI.

BeposiITHOCTL U CTATHCTHKA

Kom0unaTopuka, BeposITHOCTb M CTATHCTHKA, JJOTUKA U Teopus rpagos

— OmnepupoBaTh OCHOBHBIMH OINKMCATEIBHBIMU XapaKTEPUCTUKAMHU YHCIOBOr0 HaboOpa;
MOHATUSMM: TeHEpaIbHAsl COBOKYITHOCTh M BRIOOPKA;

— OMEepPUPOBATH MOHATUSMHU: YACTOTA U BEPOSTHOCTh COOBITHS, CyMMa U MPOU3BEICHUE
BEPOSTHOCTEH; BBIUMCIISATH BEPOSITHOCTH COOBITHI Ha OCHOBE MOJCUYETA YHCIIA HCXO/I0B;
— BJAJETh OCHOBHBIMH TOHSATHUSIMH KOMOWHATOPUKH M YMETh IMPUMEHSITh HUX IpHU
pelieHny 3a1a4;

— WMETH MIPECTaBICHUE 00 OCHOBAX TCOPUU BEPOSATHOCTEH;

— WMETh NIPEJCTABICHUE O JHUCKPETHBIX M HEMPEPBHIBHBIX CIIyYalHBIX BEIWYHWHAX H
pacrpeielIeHUsX, O HE3aBUCUMOCTH CIIyYalHBIX BEJTUYWH;

— HWMETh MPEJCTABIICHHE O MAaTEMAaTHYECKOM OXXHIAHUU W JHUCIICPCHH CITyJaWHBIX
BEJINYHH;

— WMETH MPEACTABICHUE O COBMECTHBIX PACIIPECICHUAX CITydYalHBIX BETUYNH;

— TIOHUMAaTh CYTh 3aKOHA OOJBIIMX YHUCEI M BBIOOPOYHOTO METOJIa H3MEPCHUS
BEPOSTHOCTEN;

— WMETh NPEJACTABICHUE O HOPMAJILHOM paclpeleieHHH W IpUMepax HOPMAaJIbHO
pacrtpeneaEHHbIX CITyYalHbIX BEITUYHH;

— WMETH NIPEACTABICHUE O KOPPEISAIUN CTyIaiiHbIX BEJIMYHH,

— uMemsb npeocmasieHue 0 YeHMpaibHOU NPeoesibHOlL meopeme;

— uMemb npeocmasieHue 0 8bl00POUHOM KOIDduyuenme Kopperayuu U JTUHEUHOU
pezcpeccuu;

—  umemdb npeocmasieHue 0 CMAMUCMUYECKUX 2unomesax U  Hposepke
CMamucmu4ecKou 2unome3svl, 0 CMamucmuke Kpumepusi u e€ ypogHe 3Ha4uMoCmu,

— UMemb npeoCcmasienue 0 CeA3U IMNUPUYECKUX U MeOpemuUyecKux pacnpeoeneuil,
— umMems npeocmasienue 0 KOOUpPoB8aruu, 0BOULHOU 3aNUCU, OBOUYHOM Oepese;



— 811a0emb OCHOBHbIMU NOHAMUAMU Meopuu 2pagos (epagh, eepuiuna, pebpo, cmeneHs
8epUIUHbL, NYMb 8 2paghe) u ymemsb NPUMEHAMb UX NPU peueHul 3a0ay,

— umemsv npedcmasierue 0 0epesvsx U ymems NPUMEeHAmMsb e20 NpU peueHul 3a0ay,
— 61a0emb NOHAMUEM: CEA3HOCMb, YMemb NPUMEHAMb KOMNOHEHMbl C8A3HOCMU NpU
peuieHuu 3a0ay;

— yMemb 0Cywecmesams nymu no péopam, oo6xoowvl péoep u sepuiut epaga;

— umemdv npedcmasieHue 06 Diieposom u I amurbmonosom nymu, uUMemv
npeocmasienue 0 mpyoHoCmu 3a0a4u Haxodxcoenus I amuibmonosa nymu,

— 81a0emv NOHAMUAMU. KOHeUHble CUEMMHble MHONCeCMBA, CUEMHble MHONCeCMEA;
YyMemb NPUMEHAMb UX NPU peuleHuU 3a0ad;

— YyMemb NPUMEHAMb Memo0 MAMeMamuieckou UHOYKYUU,

— YyMemb NpUMeHams npuHyun /fupuxie npu peuwieHuu 3a0au.

B noBceqHeBHO KM3HU M IPHU M3YyYeHUH APYTUX MPEIMETOB:

— BBIYUCJIATH WJIN OIICHUBATh BEPOSITHOCTH COOBITHIA B peabHOM KU3HH,

— BBIOMPATHh METOIBI MMOAXO/ISIIETO MPECTABICHUS U 00paObOTKH TaHHBIX.

I'eomeTpus

— BIAJETh TEOMETPUYECKUMM MOHSATUSIMU TPHU PEIICHUU 3a7ady U TPOBEACHUHU
MaTeMaTUYECKUX PACCYKICHU;

— CaMOCTOSITEIbHO (POPMYIUPOBATH OINPEIEICHUS TeOMETPUICCKUX (DUTYD, BBIJIBUTAThH
TUMOTE3bl O HOBBIX CBOWCTBAX MW TPHU3HAKAX TE€OMETPUYECKUX GUTYp W
000CHOBBIBATh WJIM OMPOBEPTaTh UX, 0000IIATH WM KOHKPETU3UPOBATH PE3yIbTaThl
Ha HOBBIE KJIaCChI (PUTYP, TPOBOJIUTH B HECTIOKHBIX CITy4asx Kiaccuukanuo Guryp
[0 pa3IN4YHBIM OCHOBAHUSIM,;

—  HCCIeoBaTh  4YEpTEXH,  BKIOYas  KoMOMHanuu  QUryp,  H3BJIEKaTh,
UHTEPIPETUPOBATh M TPEOOpa3oBbIBaTh HWHEOOPMAIMIO, MPEACTABICHHYIO Ha
YepTexkax;

— pemath 3a/laud T€OMETPUYECKOTO COAEPKAHUS, B TOM YHUCJIE B CUTYyalUsX, KOTAa
QITOPUTM PEILIEHUs HE CIEAYeT SIBHO U3 YCJIOBUS, BBINOJIHATH HEOOXOIUMBIC IS
peuieHns 3aJayd  JONOJHUTEIbHBIE IOCTPOCHUS, HCCIEA0BAaTh BO3MOXKHOCTh
MPUMEHEHUS TeopeM U HOpPMYJ IS PEIICHHS 3a/1aY;

— yMeTh (hOPMYITUPOBATH U JJOKA3BIBATh TE€OMETPUUYECKUAE YTBEPIKICHUS;

— BJIQJETh MOHATHUAMHU CTEPEOMETPHUM: IpPU3MaA, MapaJUICICNUNe], MHUpaMHUia,
TETpa’ap;

— UMETh MPEACTaBIEHUA 00 aKCMOMaxX CTEPEOMETPUU U CIEJICTBUSX U3 HUX U YMETh
MIPUMEHATH UX NPU PELICHUU 33134,

— YMETb CTPOUTH CEUECHUSI MHOTOIPAaHHHUKOB C HUCTIOJIb30BAHUEM PA3JINYHBIX METOJI0B, B
TOM YHCJIE METOAA CIIEJIOB;

— UMMETh IMPEJICTABICHUE O CKPEIIMBAIOIIUXCS MPAMBIX B IPOCTPAHCTBE U YMETh

HAaXOAUTh YrOJI U PACCTOSIHUE MEKYy HUMU;

— IPUMEHSATHh TEOPEMBI O NAPAJUIETBHOCTH NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE MPHU

pELICHUN 3aa4;

— YMETh IPUMEHSTH MapaJlJIEIbHOE TPOCKTUPOBAHUE JIJIsl U300pakeHus: Guryp;

— YMETbh PUMEHSTH NEPHEHAUKYISIPHOCTH NPSIMOX U INIOCKOCTH MPU PELUICHUU 3a7aY;



BJIAJICTh MOHATHSIM ¥ OPTOTOHAJIIBHOTO MTPOCKTUPOBAHMSI, HAKIIOHHBIX M UX TIPOSKITHH,
YMETh IPUMEHSITh TEOPEMY O TPEX MEPICHIUKYISIpaxX IPY PEIICHUH 3a71a4;

BIAJCTh TOHATHUSAMHU PACCTOSHUS MEXIy (HUrypaMu B TMPOCTPAHCTBE, OOIIETO
MEPICHANKYIIApA JBYX CKPENIUBAIOIMIUXCS TPSIMBIX W YMETh NMPUMEHATH HX TIPU
pelieHny 3aau;

BJIAJICTh TIOHATHEM YTJIa MEXKY IPSIMOU M TJIOCKOCTBIO U YMETh MPUMEHSITh €T0 MPHU
pelieHnuy 3aady;

BIAJCTh TOHATHSM W  JBYTPAHHOTO yria, YyIyla MEXIy IUIOCKOCTSMH,
MEPICHANKYJISAPHBI X TUIOCKOCTEH U YMETh IPUMEHSTH X MIPU PEIICHUH 33]1a4;
BJIQJICTh TOHATHSAM ¥ TPU3MBI, [apajuiejienunea W TPUMCHATh CBOMCTBA
napajuiesiernureia pyu peleHuy 3aay;

BJIQJICTh TOHATHEM NPSIMOYTOJBHOTO TapaUIe/ieuIe/la W TPUMEHATh €ro TpH
pelieHny 3aay;

BJIQ/ICTh TOHATHSAM U ITUPAMHUJIBI, BUIOB TUPAMHU/I, SJIEMEHTOB MTPaBUILHOHN MUPaMUIBI
¥ YMETh NMPUMEHSATH UX TPU PEIICHUH 3a/1aY;

uMemsv npedcmasienue o meopeme Jiiepd, MPaBUIBHBIX MHOTOTPAaHHUKAX; BIIAJICTh
MOHSTHEM TUIOMIAIN MOBEPXHOCTEH MHOTOTPAHHUKOB W YMETh NMPHUMEHSTh €ro IpH
pelieHnuy 3a1a4;

BJIQJICTh MTOHATHSAM M Tejla BPAICHUsS, CCUCHUS IWIMHAPA, KOHyca, mapa u chepsl |
YMETh MPUMEHSTh X MIPH PELICHUU 3a]1ay;

BJI/IETh TOHATUEM KacaTEJIbHBIX MPSIM bl X U IJIOCKOCTEH M YMETh MPUMEHSATD €0 MpU
pElIeHUH 3a/1a4;

UMETh TPEJICTABIICHUS O BIHCAHHBIX U OMUCAHHBIX cPepax U yMETh MPUMEHSATh UX
IpU pelieHn! 3a/ay;

BJI/IETh OHATUSAMU 00BEMA, 00HEMOB MHOTOTPAHHUKOB, TEJ BPAILIEHUS ¥ IPUMEHSTh
UX TP PEIICHUH 3a]1ay;

UMETh TPEJCTaBICHUE O Pa3BEPTKE HMWIMHApPA W KOHYCA, TUIOMIAU TOBEPXHOCTU
IWIMH]IpA ¥ KOHYCa U YMETh IPUMEHSTh €0 NP PEIICHUH 3a]1ay;

UMETh TIPEICTABICHUE O IUIOMEAAU Chephl U YMETh NPUMEHSITh €r0 MPH PElIeHUN
3aJlay; yMeTh periaTh 3aJa4i Ha KOMOWHAIIMA MHOTOTPAHHUKOB U TEJI BpaIlCHUS;
UMETh TPEACTaBICHHE O TMOA00MH B TMPOCTPAHCTBE M YMETh pellaTh 3aja4yd Ha
OTHOIICHHE 00BEMOB U TIONIA/ICH MOBEPXHOCTEN MOAOOHBIX (HUTYD;

umems npeocmasienue 06 aKkCUOMAMULECKOM Memooe;

61a0emsb NOHAMUEM 2e0MempUyeckKux Mecm moyeK 6 HPOCMPAHCcmee U YMemb
NPUMEHAMb €20 0/ peuleHus 3a0ay;
yMemb NpUMeHAmb Ol peuleHus 3a0ay CEOUCmEa NIOCKUX U OB8Y2PAHHBIX Y208
MPEXSPAHHO20 Yead, meopembl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Yala;
671a0emb NOHAMUEM NEPNEeHOUKYTISIPHO20 CeYeHUsl NPUumMbl U yMems NPUMEHIMb €20
npu peweHuy 3a0a4;

umems npeocmasienue 0 080UCMBEHHOCMU NPABULLHBIX MHO20CPAHHUKOB,

gnademsv — NOHAMUAMU  YEHMPATbHO20  NPOEKMUPOGAHUs U  NAPANNENbHO2O

NPOEKMUpPOBAHU U NPUMEHAMb UX NPU HOCMPOEHUU CeYeHUU MHO202PAHHUKOS
MemoooM NPOeKYutl;



uMems npeocmasienue O pa3zeépmkKe MHO20ZPAHHUKA U Kpamyauuiem nymu Ha
NOBEPXHOCU MHO202PAHHUKA,

umMemsb npedcmasieHue 0 KOHU4EeCKUX CeUeHUsIx,

uMemyb npedcmasienue 0 Kacarowuxcs cgepax u KOMOUHayuy mejl 8paweHus u ymems
NPUMEHAMb e20 NPU peueHul 3a0auy,

NPUMEHAMb NPU peutenuy 3a0ay Gopmyny pacCmosHus om mouKku 00 HI0OCKOCMU,
811a0emb PA3HbIMU CROCOOAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb
UX npu peutenuu 3a0ay;

NPUMEHAMb NpU peuleHuy 3a0ay U 00KA3amenbCmee meopem 8eKmoOpHulll Memoo U
Memoo KOOpOUuHam,

UMemsv npeocmasiieHue 00 aKCuomax o00véma, NpumeHamv @Gopmyivl 00BLEMOE
NPAMOY20JIbHO20 NApalielenunedd, NpUsMsbl U NUPAMUObL, Mempa’sopa npu peueHuu
3a0auy;

NPUMEHSAMb MeopemMbl, 00 OMHOUEHUAX 00BEMO8 NPU peuleHuU 3a0ay;

NPUMEHAMb UHmMe2panl Oisl GbIUUCTIeHUs. 00bEMO8 U NOBepXHOCMel mejl 8PaueHus,
BbIUUCTICHUS NIOWAOU CheputecKo2o nosaca u 06vEma uapo8oco Clos,

umMemsv npedcmasienue 0 OBUNCEHUSX 8 NPOCMPAHCMBe. NAPALIelbHOM NnepeHoce,
CUMMEMPUYU OMHOCUMENLHO NIAOCKOCMU, YEHMPANbHOU  CUMMempUuu, nogopome
OMHOCUMENLHO NPAMOU, BUHMOBOU CUMMEMPUU — U YMemb NPUMEHAMb e20 Npu
peuteruu 3a0ad;

uMemsb npedcmasieHue 0 nIOWAOU OPMoO2OHANbHOU NPOEKYUU,

uMems npeoCmasieHue O MpPEXSPAHHOM U MHO202PAHHOM Yele U NPUMEHIMb
CBOUCMBA NIOCKUX Y2NI08 MHO20SPAHHO20 Yeld NPU peueHuu 3a0ad,

umMemsv npeocmasieHue 0 Npeoodpaz08anUU NOO00OUS, 2OMOMEmuu U yMems
NPUMEHAMb UX NpU peuwleHuu 3a0ay, yMmemsb  peulams 3a0a4u HA NI0CKOCU
Memooamu cmepeomempul,
yMemb NpUMeHsIms Gopmyivl 00bEMO08 NpuU peuleHuu 3a0au.

B noBcegHEeBHOM »KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMeETOB:
- COCTaBIIATh C HMCIOJIb30BAaHHUEM CBOMCTB T€OMETPUUYECKHX (UTYp MaTeMaTHYECKUE

MOACIIN JIA PCHICHUA 3aJda4d IIPAKTHYCCKOI'O XapaKTCpa M 3aJa4 HU3 CMCKHBIX
AUCHUILINH, UCCIICAOBATD ITOJIYUYCHHBIC MOJACIIN U HHTCPIIPCTUPOBATL PC3YJIbTAT.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE
Bnaners MOHATHAMU BEKTOPOB M UX KOOPJIUHAT;
YMETH BBITIOJHATH ONEpAllUK HaJl BEKTOPaAMHU,
HCIIOJIb30BaTh CKAIIPHOE MPOU3BEACHNE BEKTOPOB IIPH PEIICHUH 3a]1a4;
MPUMCHSTh ypaBHEHUE IUIOCKOCTH, (OPMYIYy PaACCTOSHHUS MEXKIY TOYKAMH,
ypaBHEHHE cephl MPU PEIICHUN 3a7a4, MPUMEHITh BEKTOPHI U METOJ KOOPJHUHAT B
MIPOCTPAHCTBE TIPH PEIICHUU 3314,
Haxooums 00bEéM napanienrenuneda u mempa’opa, 3a0AHHbIX KOOPOUHAMAMU CEOUX
BEPUIUH;
3a0a8amv NPAMYIO 8 NPOCMPAHCIEE,
HAX00umsv paccmosiHue om mouxu 00 NI0CKOCMU 8 cucmeme KoOOpoOuHam,
HAX00UmMsv pacCmosiHue MedHcoy CKPeUUBAIOWUMUCT NPAMBIMY, 3A0AHHLIMU 8
cucmeme KOOPOUHAM.



2.Conep:kanme y4eOHOro npeamera

ba3oBblii ypoBeHb

Aure0Opa

J1eMeHTbI TCOPUHN MHOZKECTB U MaTeMaTH4YeCKOM JIOTMKH

KoneyHoe MHOXKECTBO, 3JIEMEHT MHOXECTBA, MOAMHOXKECTBO, MEPECECUCHHUE W
00bEeIMHEHUE MHOXXECTB, YHCJIOBbIE MHOXKECTBA Ha KOOPJMHATHOM MPSMOU, OTPE3OK,
UHTEPBAJ, NPOMENCYMOK C BbIKOIOMOU MOYKOU, e2paguueckoe npedcmasienue
MHOXMCECmM8 HA KOOPOUHAMHOU NIIOCKOCHIU.

YTBepxkaeHue (BbICKa3bIBaHHE), OTPUIIAHUE YTBEPXKICHUS, WCTUHHBIC U JIOKHBIE
YTBEPKACHUS, CJICACTBUE, YACTHBIA ClIydail OOIIEro YTBEpP)KIEHUS, KOHTPIIPUMED,
JOKa3aTENbCTBO.

Yucuaa 1 BeIpaKeHus

Kopenr N-ii cremenn u ero cBoicTBa. [llowamue npedena 4uciogoll
nocnredoeamenvrocmu. CTENeHb ¢ IEUCTBUTENBHBIM IMOKa3aTelleM, CBOWCTBA CTENCHHU.
JlelicTBUST ¢ KOPHSIMH HATypajbHOM CTENEHW W3 YHUCEN, 1MOHCOeCmEeHHble
npeodpa308anUs BbIPAICEHU, BKIIOYAIOWUX CMENEeHU U KOPHU.

Jlorapudm uyumcna. JlecsaTuuHble H HaTypaibHble Jsorapudmel. Yucio e.
Jlorapudgmuyeckue ToxaecTra. J[ledictBua ¢ morapubmMamu UucCeN; npocmeniuiue
npeodpa308anUs BbIPANCEHU, BKIIOYAIOWUX 102aAPUPMBL.

N300parkeHre Ha YHUCIOBOM MPSMOW MLENbIX M PAIMOHAIBHBIX YHCEN, KOpHEH
HATypaJbHOW CTENEHU U3 YUCEJ, JIOTapu(MOB YuCe.

Tpuronomerpudeckasi OKpYXHOCTb, paduanHnas mepa yeid. CHUHYC, KOCHHYC,
TAHI'€HC, KOMAaH2eHC TPOU3BOIBHOTO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO

U CIIEJICTBUS U3 HEro. 3HaUCHUS TPUrOHOMETpuuecKkuX GyHkumii 11 yrios 0°, 30°, 45°,
T mw T A

60°, 90°, 180°, 270° (o0,—, —, =, =— :

( 6’ 4’ 3 2 paa)

dopMyIbl IPUBEACHUS, CIOKEHUS, (POPMYIIBI JBOMHOTO U MOJIOBUHHOTO YTJIA.

7

YpaBHeHUs U HEPABEHCTBA

YpaBHeHust ¢ onHOW mepemeHHOU. [Ipocrerimme uppanuMoHaNbHBIE YpPaBHEHUS.
JlorapudmMudeckue u mokasarenbHble ypaBHeHUs Buaa loga (bx + ¢) =d, abx + ¢ = d
(rme d MOXHO TpPENCTaBUTh B BHUJE CTCIICHH C OCHOBAaHHEM & WM PAMOHAIBHBIM
MOKa3aTeJieM) U WX penieHus. TpUroHoMeTpruuecKre YpaBHeHUS B sin X = @, COS X =
a, tg X = a, rme @ — TabIMYHOE 3HAYCHUE COOTBETCTBYIOIICH TPUTOHOMETPUUICCKOM
(GYHKITUHU, U UX PEIICHHUS.

HepaBeHnctBa ¢ omHOM mepemenHoi Buma loga X < d, ax < d (rme d moxHO
MPEJICTAaBUTH B BUJIC CTCTICHH C OCHOBAHUEM Q).

Hecnooicnvle PayuoHanbHule, nokasameJvHbie, Jo2apugmuueckue,
MpU2OHOMempuiecKkue YpasHeHUs, HepageHcmea U Ux Ccucmemvl, npocmeluiue
UppayuoHaibHble YPAGHEHUsl U HEPABEHCMEA.

Memoo unmepsanos. I paguueckue memoowvl peuieHus ypagHeHull U HepaseHcms.



Pewenue ypasnenuii u Hepagencms, cooepicaujux nepemeHHyr0 noo 3HAKOM
MOOYJIAL.
Ypaenenus, cucmemvol ypasnenuii ¢ napamempom.

DyHKUNH

[lonsatne  ¢ynxkumu. Hymu  QyHKmMH, TPOMEXKYTKH  3HAKOMOCTOSHCTBA,
MOHOTOHHOCTh. Hambonbiiee n HamMmeHblliee 3HaueHUs GYyHKIUH. [leproaumdHOCTD
¢yHkuuu. YETHOCTH U HEUETHOCTD (PYHKIUH.

CreneHHas, moka3aTenbHas W JorapupMuyeckue (GyHKUMU; HX CBOWCTBA U
rpaduxu. Crnoorcnsie pyHkyuu.

Tpuronomerpudeckne QyHKIUU y = coS X, ¥ = sin X, y = tg x. Qynxyusa y = ctg X.
Ceolicmea u epaguxku TPUTOHOMETPUUECKUX (QYHKUMA. ApKKocuHyc, apxcuuyc,
apkmawueenc Yucia, apkkomaneenc yucia. Obpammusie mpuecoHomempuieckue QyHKyuu,
ux ceovicmea u epaghuxu.

IIpeobpazosanus  epaguxos GyHxyuii: cosucu 600j1b KOOPOUHAMHBIX OcCel,
pacmsagcenue u cocamue, CUMMempusi OMHOCUMENTbHO KOOPOUHAMHBIX Ocell U Hayana
koopounam. I pagpuxu e3aummno odpammuwix QyHKYuUl.

MaTteMaTHYeCKH aHAJIN3

JIeMeHTbI MATEeMaTHYEeCKOI0 aHAJIM3a

[IpousBonnas ¢ynkuuun B Touke. KacatenbHas Kk Tpaduky (QyHKIUH.
['eomeTpruueckuii U GUUIECKHUN CMBICI TTPOM3BOAHOMN. [Ipon3BOIHBIE IIEeMEHTApHBIX
¢bynkuuit. [IpousBoaHast CyMMBI, TPOU3BEACHUS, YaACMHO20, NBYX QDYHKIIHMA.

Bmopas npouseoonas, eé ceomempuueckuti u puzuieckuti CMvicI.

[lonsiTie o HenpepblBHBIX GyHKIMAX. Touku »dKcTpeMyma (MakcuMyma U
MuHuMyMa). MccrmenoBanue dIEMEHTApHBIX (PYHKIIMHA HA TOUYKH JKCTpEMyMa,
HaXOXJCHUE HAWOONBIIET0 ¥ HAUMEHBIIETO 3HAaYeHUW QYHKIUA C TOMOIIBIO
POU3BOIHOM. [locmpoerue epaghuxos hyHKyuil ¢ NoMowvio npou3eooHvix. Ilpumenernue
NnpouU3800HOU NPU peuleHUulU 3a0ad.

llepsoobpasuasn.  Ilepsooopasuvie  snemenmapuvix  Gyuxyut.  Ilowaow
Kpugonunetnot mpaneyuu. Popmyna Hotomona—Jletionuya. Onpeodenénuvli uHmezpai.
Buviuucnenue nnowadeu niaockux @Queyp u o06vémM08 men 6pawjeHusi ¢ NOMOWbIO
unmezpaza.

BeposSATHOCTD M CTATHCTHKA

CraTucTHKa M TEOpHUs BEPOATHOCTEM, JIOTUKA U KOMOMHATOPHUKA

Yactota U BEPOATHOCTH COOBITHA. J[OCTOBEpHBIC, HEBO3MOXKHBIE WM CIIyJailHBIC
coObITHA. BriunciieHre BepOsSTHOCTEN B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
ucxonamiu. Peiienue 3a1a4d ¢ npuMeHeHUEM KOMOUHATOPUKH. BepoATHOCTh CyMMBI IBYX
HECOBMECTHBIX COOBITHH. [IpOTHBOMOIIOKHOE COOBITUE U €70 BEPOSITHOCTD.

IIpasuno ymnoorcenus eeposmuocmeti. Popmyna noanou eepoasmuocmu. Pewenue
3a0a4 ¢ npuMeHeHuem 0epesa 8eposmHoOCmel.

Jluckpemmnvie cnyuaiinvle 8eUYUHbBL U UX PACHPEOeNeHUs..



Mamemamuueckoe oorcuoanue, Oucnepcus cayuannou eeruuyunsvl. CpedHee
K8aOpamuyHoe OmKJIOHeHUe.
Ilonamue o HopmanvHoM pacnpeoderenuu. Ilpumepvl CryyalHbLIX — BeNUYUH,
NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PeuHOCMb U3MepeHUll, poCcm 4el08exa).
IIpeocmasnenue o 3axone 6orvuux yucen. Ponv 3axkona donvuux uucen 6 Hayxe,
npupooe u obwecmae.
Coemecmuvle HaOMOO0eHUsL 08X CYyHaliHbIX eeauyun. [lonamue o Kopperayuu.

I'eomeTpus

Ilosmopenue. Pemenue 3agad ¢ NPUMEHEHHEM CBOMCTB (UIYp Ha TMJIOCKOCTH.
3aaun Ha OKA3aTeNbCTBO M MOCTPOEHUE KOHTprpuMepoB. Mcnonb30BaHue B 3a1adax
MPOCTEUIINX JIOTUYECKUX TpaBwWwil. PereHue 3amad ¢ HCHOJIb30BAHUEM TEOPEM O
TPEYroJibHUKAaX, COOTHOIIIEHUM B IPSAMOYTOJBHBIX TPEYTrOJIbHUKAX, (DAKTOB, CBA3aHHBIX
C 4YeThIpEXyrosibHUKaMu. PelieHne 3agad C MCHOJIb30BaHHEM (DaKTOB, CBSI3aHHBIX C
OKpY>XKHOCTSIMU. PemieHue 3agady Ha W3MEpPEHUs Ha IUIOCKOCTH, BBIUMUCICHHE JUITMH U
wiomanaen. Pewenue 3aday ¢ nomowpro 6ekmopos u Koopournam. Harnsgnas
cTepeoMeTpusi: GUTYPBI U UX U300paxkeHus (Ky0, mupamMuaa, Ipu3Ma).

I'eomerpus

Touka, npsAiMasi ¥ TWIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIEACTBHUS
U3 HHX.

B3anMHOe pacronokeHue NMpsMbIX U INIOCKOCTEW B MpOCTpaHcTBe. [lapamienbHOCTD
NPSIMBIX U TNIOCKOCTEHN B TpocTpaHcTBe. M300paxeHne npocTennx npocTpaHCTBEHHBIX
buryp Ha miuockocTH. PaccrosHus Mexay Qurypamu B NpOCTpaHCTBE. YTJIbI B
npoctpaHcTBe. [lepneHIuKyISIpHOCTh TPSIMBIX M TUTOCKOoCcTel. Ilpoekiust ¢urypsl Ha
IJI0CKOCTh. [IpU3HaKM MEepreHIUKYISIPHOCTH MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
Teopema o TpEX nepHeHANKYIApaX.

Muororpannuku. [Tapamnenenunen. CBoiicTBa NpsIMOYT0JIbHOTO Mapasiesenuneaa.
Teopema Iludaropa B mpocrtpanctse. IIpuszma u nupamuna. I[lpaBwibHas nupamuga u
npaBuibHas npusMa. [Ipsmas nupamuaa. SNeMEHThl IPU3Mbl U TUPAMU/IBI.

Tena Bpamenus: uIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSMOTO
KPYTrOBOTO LUJIMHAPA, MPSMOTO KPYroBOoro kKonyca. M3o0pakeHue Ten BpalleHus Ha
I0CKOCTU. [Ipedcmasnenue 06 yceuéHHOM KOHycCe, ceuenus KOHycad (napaiienvHoe
OCHOBAHUIO U NPOXoosAujee uepes BepuiuHy), cedenusi Yuiumopa (napaiieibHo u
nepneHouKyIapHo ocu), ceyenus wiapa. Pazeépmra yununopa u kouyca.

IIpocmetiwue KomOUHayUYU MHO20CPAHHUKOS U MeJl 8PAUeHUsT MeHC)Y CODOII.

Brruncrnienre 31€MEHTOB MPOCTPAHCTBEHHBIX (Guryp (péOpa, AuaroHaiv, YTIIIb).
[1omaaes MNOBEPXHOCTH MPABWIBHOW MHpaMHAbI MW HOpssMoM mpu3mbl. [Lnomans
MOBEPXHOCTH MPSIMOTO KPYroBOTO LMJIMHJIApA, MPSMOr0 KPYyroBOro KOHyca M Iapa.
[Tonsitue 06 06béMe. OOBEM TUPaMUIBI U KOHYCA, TPU3MBI U IuHHpa. OO0BEM mapa.

lloooonvle mena 6 npocmpancmee. COOTHOIIEHUSI MEXIY  IUIOLIASIMHU
MOBEPXHOCTEN U 00BEMaMU MOTOOHBIX TEI.

eusicenus 6 npocmpancmee: napaniesbHbld NepeHoc, YeHmpaibHas CUMMEMPUs,
CUMMempusi OMHOCUMENbHO NAOCKOCMU, HO8OPOM.
Ceoticmea osudiceruil. Ilpumenenue 08udicenuti npu pewenuu 3a0au.



BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE
CymMMa BEKTOpPOB, YMHOXXCHHE BEKTOpa Ha YHCIO, YTOJd MEXIy BEKTOPaMHU.
Konnuneapusie W KOMIUIaHapHBIE BEKTOpbI. CKausgpHoe npouszgedeHue 6eKmopos.
Teopema o paznodiceHuu gekmopa no mpém HeKoMniaHapuvim gekmopam. CranapHoe
npouseedenue 6eKmopos 8 koopournamax. lIpumenenue 6ekmopos npu peweHuu 3a0a4
HA HAXodicOeHue paccmosnuil, OIuH, niowaoel u 00bEMOo8.
Vpaenenue nnockocmu 6 npocmpancmee. Ypasuenue cghepuvl 6 npocmpancmee.

Dopmyna 0ns 8bIYUCTIEHUS. PACCMOSAHUSL MeNHCOY MOUKAMU 8 NPOCMPAHCTEE.

Yray0aéHHbIH YPOBEHb
Aure0pa

J1eMeHThbI TCOPHUH MHOYKECTB U MaTeMaTH4YeCKOH JOTrMKH

[TonsTne MHOXkecTBAa. XapaKTEPUCTUUYECKOE CBOMCTBO, JJIEMEHT MHOXKECTBA,
nycToe, KOHe4YHoe, OeckoHeuHoe MHOxecTtBa. CmocoObl 3alaHusi MHOXKECTB.
[TogMHOxecTBO. OTHOIICHUS TPUHANJICKHOCTH, BKIIFOUEHHUS, paBeHCTBA. Oniepaiiuy Hajl
MHO>KE€CTBAMHM, UX WJUTIOCTPAIIMU C TIOMOIIbIO KpyroB Jiniepa. Cuémmuule u Hecuémmuule
MHOCECmEa.

HNctuHHBIE W JIOKHBIE BBICKA3bIBaHUSl (YTBEPXKICHHMS), OINEpaluud  Hal
BbICKa3bIBaHUSIMU. KBaHTOPHI CYIIECTBOBAHUS U BCEOOITHOCTH. A12eOpa 8biCKA3bIBAHULL.

3akoHbl JOTUKU. OcHogHble ocuyeckue npasuia. PenieHue JOru4ecKux 3aaad ¢
UCITOJIb30BAHUEM KpPYroB Dijiepa.

Ymozakmouenus. O60CHOBaHKE U JJOKA3aTeIhCTBO B MaTeMaTuke. OrpeaeneHus.
Teopembl. Buodwvr Ooxazamenvcms. Mamemamuyeckas unOykyus. YTBEPKICHUS:
o0paTHOE TaHHOMY, HPOMUBONONONCHOE, 0Opamuoe npomueononoxcuomy. [Ipuznak u
CBOMCTBO, HEOOXOANMBIC U JOCTATOYHBIC YCIOBHSI.

Yuciia u BbIpaKeHU s

MHoXecTBa HaTypaldbHbIX, IIEJBIX, PAIMOHAJBHBIX, JACHCTBUTEIBHBIX YMCEJ.
MHO%€eCTBO KOMIUICKCHBIX YncCeN. JIeHCTBHUSA ¢ KOMIUIEKCHBIMU yuciiamu. KoMmiekcHo
conpspkEHHBIC yuciaa. Moaynb W apryMeHT 4Yucia. 1puconomempuueckas Gopma
KOMNJIEKCHO20 YUCIA.

Pagnannas mepa yria. TpuroHomerpuyeckas OKpY>KHOCTh. CHHYC, KOCHUHYC,
TAHTC€HC U KOTAHTEHC YKciIa. TpUroHOMeTpHIecKre (hOPMYITBI IPUBEICHHS U CIIOKEHUS,
dbopMybl TBOMHOTO W TIOJOBHHHOrO yria. IIpeoOpa3oBaHne CyMMBbI W Pa3sHOCTH
TPUTOHOMETPUUYECKUX (QYHKIMH B MPOU3BEJACHNE U 0OpaTHBIC MPeoOpa30BaHMS.

CrereHb C eHCTBUTEIHHBIM ITOKa3aTeIeM, CBOMCTBA cTernieHu. Yucno e. Jlorapudwm,
cBolcTBa Jorapudma. JlecITHUHbIN U HATYpaIbHbIN JorapuQMbl.

ToxaecTBEHHbIE TMPeoOpa3oBaHUs TPUTOHOMETPHUYECKHUX, JIOTapUPMHUUECKUX,
CTETICHHBIX ¥ UPPAIMOHAIbHBIX BBIPAKEHUM.

Metoa MaTeMaTHYE€CKOW MHIYKIIAH.

OcnosHnasa meopema apupmemuxu. Ocmamku u cpasnenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamxax. Manasa meopema @epma. Cucmemul cuucienus,
omauuHvle om Oecamuynvlx. Dyuxkyus Oinepa, HUCIO U CcyMMa Oelumeneu
HAMypanibHO20 YUcia.



Ocnosnasi meopema ancebpul. Ilpusooumvlie u HenpusoouMble MHO20UNEHb.
Cummempuueckue mHo2o4nensl. Llenouuciennsie u yeao3Haunbie MHO20YNEHbI.

YpaBHeHUsA M HEPABEHCTBA

VYpaBHEHME, SABIAIOLIEECS CIEACTBUEM JIPYroro YypaBHEHUS;, YypaBHEHUS,

PaBHOCWIIbHBIE HA MHOXKECTBE, pABHOCUJIbHBIE PE0Opa30BaHMs YPaBHEHU.
Tpuronomerpuueckue, IMokasaTelibHblE, JOTapu(pMHUUECKHE U HPPALMOHAIBHBIC
YPaBHEHUS U HEPABEHCTBA. THUIIBI ypaBHEHUMN. PelieHne ypaBHEHUN U HEPABEHCTB.

MeTto1 MHTEpBAJIOB AJIA pelIEHUsT HepaBeHCTB. ['paduueckue MeToAbl perieHUs
YpPaBHEHH MW HEpPAaBEHCTB. PelieHne ypaBHEHMH M HEPABEHCTB, COAEp KallUX
NEPEMEHHYIO M10]] 3HAKOM MOJYJIA.

CucreMbl  TPUTOHOMETPUYECKHUX,  IIOKa3aTeJIbHBIX, JIOTApU(PMUUYECKUX U
UPPALMOHAIBHBIX ypaBHEHH. CHCTEMBI TPUTOHOMETPUUYECKUX, IOKA3aTENbHBIX,
JorapupMUYECKUX U UPPAYUOHAIbHBIX HEPABEHCTB.

VYpaBHEHMS, CUCTEMBI YPaBHEHUN € MapaMeTpaMu. Hepagsencmea ¢ napamempamu.

Pewenue ypasnenuii cmenenu 6viuie 6mopotli cneyuanrbHvix 6udos. Dopmynvi
Buema. Teopema be3y. /luogpanmosvl ypasnenus. Peuwenue ypagneHuil 8 KOMNIEKCHBIX
YUCTAX.

Hepasencmea o cpeonux. Hepasencmeo beprnynnu.

DyHKINHA

OyHkius u e€ CBOWCTBAa, HYMW (QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
MOHOTOHHOCTh. Hambonbiiee w HauMmeHbIee 3HaYeHUS (QyHKnuu. llepuommueckas
byHKIHA 1 €€ HauMeHbIHK repuo. UETHbie u Heu€THbIC PYHKIUU. DYyHKYUU «OpOOHAs
yacmo yucaay y = {X} u «yenas uacmo yucia» y = [X].

B3aumao oOpaTtHbie ¢yHKIMH. ['paduku B3auMHO OOpaTHBIX (YHKIUH.
TpuronomeTtpuueckue QyHKIIMHA YUCIOBOTO apryMeHTa Y = COS X, Yy =Sin X,y =tg X, y =
ctg X. CgoiictBa u rpadukd TpuUroHoMerpuueckux ¢yHkuuid. OOpaTHbIC
TPUTOHOMETPUIECCKUE QYHKIINH, UX TJIABHBIC 3HAYCHHSI, CBOMCTBA U IpaUKH.

CremneHHas, Mokas3aTelbHas, JorapupmMuydeckast GyHKIIUU, ©X CBOWCTBA U
rpaduxmu.

[IpeoGpazoBanus rpadukoB (PYHKIUI: CABUT, YMHOXKECHHE HA YHUCIO, CHMMETPHUS
OTHOCUTEIHHO KOOPJMHATHBIX OCEH 1 Havasla KOOpINHAT.

MareMaTHYeCKHUI aHAJIN3

JIeMeHTbI MATeMaTHYEeCKOr0 aHAJIN3a

beckoHeuyHo Manble U OECKOHEUHO OOJBIIME YHUCIOBBIE MOCIEAOBATEILHOCTH.
[Ipenen uyucnoBoil mocienoBarenbHOCTH. beckoHeuHo yObIBarolas reoMeTpuyecKas
MIPOrpeccus.

[lonsitue npenena GpyHkuUK B ToUKe. [lonamue npedena ¢hynkyuu 6 OecKkoOHeyHOCmu.
Acumnmomeur epagurxa ¢ynxyuu. HenpepeiBHOCTh pyHKIMU. Cgoticmea HenpepbigHbIX
@yukyuti. Teopema Beiiepwumpacca ons Henpepvignvix QyHKYUL.

Hudbdepenuupyemocts pynkiuu. [IponsBonnas ynkuuu B Touke. KacarenbHas K
rpaduky GhyHKImu. ['eoMeTpuyeckuii u GU3NUECKUN CMBICT POU3BOAHON. [Ipumenenue



npou3goonol 6 @usuxe. llpomzBogHble 3neMeHTapHbIX (GyHkumid. [IpaBuna
¢ depeHurpoBaHus.

Bmopas npoussoonas, eé ceomempuneckuti u puu4ecKull CMulcil.

Touku skcTpemMyMa (MakcuMyma W MHHMMYMa). MccnemoBaHue 3eMEHTApHBIX
(YyHKIMH Ha TOYKH 3KCTpEMyMa, HauOOJbIlee U HAUMEHBIIEE 3HAYEHHsI C TOMOUIBIO
IpOU3BOAHOMU. [locmpoenue epaghuxos hynxyuii c nomowvbio npouszeoonvix. Ilpumenenue
NPOU3800HOU NPU peuleHUuU NPUKIAOHBIX 3a0a4 HA MAKCUMYM U MUHUMYM.

[lepBooOpa3nas. Heomnpenenéuusiit unterpan. IlepooOpasHble 3JeMEHTApHBIX
¢ynxuuit. Ilnomans kpuBonuHeiHoW Tpaneuuu. Popmyna Herorona— JlelOHuna.
Onpenenéuuplii uHTErpan. Beluncnenue miomanei miockux GUryp u o6vémos mein
8PAUeHUS C NOMOWDBIO UHMESPAa.

Hugppepenyuanvrvie ypasnenus nepeoco u 6mopozo nopsioka.

BeposITHOCTL U CTATHCTHKA

KomOuHaTopuka, BepOSITHOCTh U CTATHCTHKA, JIOTUKA U Teopus rpados

[IpaBuno mnpousBenenuss B KoMmOunHatopuke. CoeauHeHuss 0€3 TOBTOPEHUM.
Coueranus u ux cBoiicta. bunom Hetorona. Coeounenus ¢ nosmopenusamu.

BepositHocte  coObiTHs. CyMma BEpOSTHOCTEH  HECOBMECTHBIX  COOBITHA.
[IpoTuBOIONOXKHBIE COOBITHS. YCIOBHasi BEPOATHOCTh. HeszaBucumbie COOBITHS.
[IpousBeeHue BepOSTHOCTEH HE3aBUCUMBIX cOObITHI. Dopmyna beprymnu. dopmyna
nojHou BepoaTHOcTH. Dopmyiia baieca.

Beposimuocmnoe npocmpancmeo. Akcuomvl meopuu 8eposimuocmeti.

JIucKpeTHble Ciy4dallHble BEIWYMHBI M WX pacnpeneneHus. CoBMECTHbBIE
pactpenenenus. PacnpeneneHne CyMMbl M MPOU3BEACHUS HE3aBUCUMBIX CIyYalHBIX
BEJIMYMH. MaTeMaTH4ecKoe OXUJAaHUE W JUCIEpPCHs CIIy4YalHOW  BEJIMYUHBL.
MaremaTrueckoe 0KMIAHUE U JUCIIEPCUS CYMMBbI CIYYailHbIX BEJIMUHH.

bunapnasa ciydaitHas BenuuuHa, pacnpenesicHue bepuymnu. ['eomerpuueckoe
pactpenenenue. buHoMuanbHOE pacnpeiesieHUe U €ro CBOMCTBa.

HenpepsiBHble ciydaliHble Benu4yuHbl. [ln0THOCTE BeposTHOCTH. DyHKIUA
pacnpenenenus. PaBHomepHOE pacnpeiesieHue.

Hopmanbnoe pacnpenenenne. @dynkums Jlammaca. I[lapamerpel HOpMaJIBHOTO
pacnpenenenud. [Ipumepsl ciaydaiHbIX BEJIMYKUH, TOAYMHEHHBIX HOPMAIBHOMY 3aKOHY
(mOrpenIHOCTh U3MEPEHUH, POCT YEIOBEKA).

3axon 6onvwux uucen. Bvlioopounvlii memoo usmepeHus eeposimuocmei. Ponb
3aKOHa OONLUIUX YUCeN 8 HayKe, npupooe U obuecmae.

Koppensuus nByx ciaydaiiHbix BenuuuH. [lorstre o koadduimmenTe Koppensiu.

Cmamucmuueckasn eunomesza. Cmamucmuueckue kpumepuu. Cmamucmudeckas
3Hayumocms. [Iposepka npocmetiwiux eunomes.

OcHogHble noHAMUsL meopuu 2pagos.

I'eomeTpus

OCHOBHBIE TTOHATUSI TEOMETPHUH B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
clenCTBUS U3 HUX. [lonamue 0b akcuomamuyeckom memooe.



ITocTpoeHne ceyeHHii MHOIOTPAHHUKOB MeETOAOM  cienoB. lLleHTpanbHOE
npoektupoBanue.  lloctpoeHue ceyeHHil MHOTOIPaHHMKOB METOJOM IIPOCKIIUH.
Teopema Menenas ons mempasopa.

CkpemuBaromuecs: mpsMbie B MPOCTPAHCTBE. YTOJ MEXKIy HUMU. Teopembl O
MapaIEIbHOCTH NpsAMBIX M IHIOCKOcTe B mpoctpaHctBe? IlapannensHoe
MPOEKTUPOBaHUE U uU300pakeHue uryp. [eomempuueckue mecma moyexk 8
npocmpancmee.

[lepneHAUKYIAPHOCTh TPSIMOM M IIOCKOCTU. OpPTOrOHaIbHOE MPOEKTUPOBAHUE.
Haxnonnsle u npoexkumnu. Teopema o TpE€X nepneHaukysipax. PaccrosHus Mmexny
¢urypamu B mpocTpancTBe. OOMIMI MepHeHANKYISAP IBYX CKPEIIUBAIOIINXCS MPSIMBIX.
Memoovl naxooicoenus paccmosnuil Mexicoy CKpewusarouuMUcs NPIMbIMU.

VYrnel B mpoctpaHcTBe. [lepneHOuKyIspHbIE IJIOCKOCTH. Ipéxepanmusiii  u
MHOo202paHHubli yeasl. Ceolicmea niocKux yeno8 MHo2o2pantnozo yana. Ceoticmea niocKux
U O08Y2DAHHLIX Yelo8 MpPEXePanHo20 yend. Teopemvl KoOCUHyco8 u CUuHycog OJisl
MpEXepanHo2o yeua.

Bunst  MHororpanHukoB.  [IpaBunbHBI €  MHOTOTpaHHUKH.  Pazeépmku
MHo2oepaHnuka. Kpamuatiwue nymu Ha noeepxHocmu MuococpanHuka. Teopema
Diinepa. /]eoticmeeHHOCMb NPABUILHBIX MHO202PAHHUKOS.

ITpuzma. Ilapamnenenunen. CaoiictBa mnapasenenunena. IIpsMoyrojbHbIN
napayuienenunen. HakioHHble npu3Mbl.  [[10Wadb  OpmocoHANbHOU — NPOEKYUU.
IlepnenouxynapHoe ceuenue npusmoi.

[Mupamuma. Bugsl nupamuja. DieMeHTb TPaBWIBHOW mupaMuibl. [lupamunbr c
PaBHOHAKJIOHEHHBIMU pEOpPAMU U TPaHIMH, UX OCHOBHBIE CBOMCTBA. Budsl mempas’opos.
Opmoyenmpuyeckuii.  mempas’op, KAPKACHbLU mempasop, PAGHOSPAHHBIL Mempa’op.
IIpsamoyeonvubiii.  mempasop. Meduanvl u oumeduanvl mempas’opa. /locmpausanue
mempasopa 00 napaieienuneod.

Tena BpameHus: WIMHIP, KOHYC, I ap U cdepa. CeyeHUss NUIUHIPA, KOHyCa U
mapa. [IlapoBoii cerMeHT, IIApOBOM CJIOM, IIApOBOM CEKTOp (KOHYC). Yceu€HHas
NUpaMHIa U YCEUEHHBIN KOHYC.

KacarenpHbpie mpsiMble M TUIOCKOCTH. BrimcanHble u  omucaHHbIE Chephl.
Kacarowueca cgepor. Kombunayuu men 6pawenus. IDnemeHmvl cghepuyeckoll
eeomempuu. Konuyeckue ceuenusl.

[Inomann noBEepXHOCTEH MHOTOTPAHHUKOB. Pazeépmka yununopa u KoHyca.
[Tnomaas MoBepXHOCTH IMIIIUHpA U KoHyca. [Inomans cdeprl. Ilnowaos cghepuueckoeco
nosca. O6vém waposoco Clos.

[Tonsite 06bEMa. OO6BbEMBI MHOTOTPAaHHUKOB. OOBEMBI TEN BpallleHus. AKCUOMbl
00véma. Bblgod gopmynr 00bEM0O8 NpPAMOY2OIbHOZO naApaileienuneod, Npusmvl U
nupamuowvl. Dopmynvt 01 HAxX0KHCOeHUs1 00véma mempasropa. Teopemvt 06 OMHOULIEHUSX
06vémos. [lpunodcenuss unmezpana K 6blYUCIEHUID 00BEMOB U NOGEPXHOCMEU meil
8paujeHUsL.

KoMOwnHamm MHOTOTPaHHUKOB | TEJT BPAIICHHSI.

ITonobue B mpoctpanctBe. OTHOIIEHHEe OOBEMOB M IUIOMIAACH TOBEPXHOCTCH
nmogo0HbIX ¢uryp. Illpeobpazosanue nooobus, comomemus. Pewenue 3adau Ha
NJIOCKOCMU C UCNOTb308AHUEM CINEPEOMEMPULECKUX MEMOO08.

Jleudrcenus 6 npocmpancmee: napanienbHulil NEPEeHOC, CUMMEMPUS OMHOCUMENbHO
NJIOCKOCMU, YEHMPATbHASL CUMMEMPUsl, NO8OPOM OMHOCUMENLHO NPIAMOII.



BekTopsbl 1 KOOPAMHATHI B POCTPAHCTBE

Mexy BekTopamu. CKaJIsipHOE IPOU3BEIACHHUE.

VPaBHEHUAMU.

3.TemaTnueckoe NIIAHMPOBAHHUE

10-11 knace ( S yacoB)
Bba3osslii yposensb (0,5 yaca no anreope u 0,5 yaca no reomeTpuu
100aBJI€HO U3 MIKOJbHOI0 KOMIIOHEHTA)

Bexrops!l n koopauHatel. CymMma BEKTOPOB, YMHOKEHHE BEKTOpPA HA YHCIIO. YTOJI

VYpauenue minockoctu. Dopmyna paccTOIHUS MEXAY TOUKaMU. Y paBHEHUE CHEPBI.

@Dopmyna paccmosHus om moyku 0o niaockocmu. Cnocobvl 3adanusi NpAMOU

Pewenue 3a0au u ooxkazamenbcmeo meopem ¢ noOMowbo 6eKnMopoes u Memooom
KOOpOMHCZm. Onemenmol ceomempuu u macc.

Paznen Tembl Koa-Bo | XapakrepucTuka oCHOBHBIX | OCHOBHBbIE
nmporpa qacoB BU/A0B ACATCJIBHOCTH HaIpaBJICH
MMBbI YUY€HHUKA s
BOCIIUTATC
JIbHOU
IeATeJIbHO
CTH!
10 kaacc
Haxomauts CYMMY Oeckoneuno | 1,2,4
. ObIBaromeit reOMEeTPUYECKON
JleiicTBUTEbHBIE 15 Y H P
MPOTrPECCHH. IlepeBoauTh
qucjia GECKOHEUHYIO TEPHOIHUECKYI0 IPOOb
B OOBIKHOBEHHYIO apo0b. [IpmBoauTh
Llenble ¥ paLMOHATbLHbIE 2 mpUMepEl  (1aBaTh  OMpPE/ICICHIE)
qreaa apuhMETHICCKUX KOpHEe#H
TleliCTBUTEIbHbIE YHCITa 1 HaTypajbHOU creneHu. lloscHATH Ha
npuUMepax MOHATHE CTEEHH C JTFOBIM
BeckoneuHo yObiBaroras JEHCTBUTENBHBIM MOKA3aTEIEM.
-~ FeOMCTpUIECKa IIPOrpeCChst 2 [IpumensTe mnpaBuna AeHCTBUH C
ApHpMETHIECKHUiT KOPEHb pagvKagaMH,  BBIPOKCHHSIMH  CO
Q. HATYPATBHOI CTETCHN 3 CTENEHSIMH c paLOHATIBHBIM
\& TTOKa3aTeaeM (JTFOOBIM
=2 Crenens ¢ palluOHAIILHBIM U JIECTBUTENBHBIM TIOKa3aTeleM) MpH
o JIEHCTBUTEIIbHBIM 4 BBIYHCIICHUSAX M IPeoOpa3soBaHHUIX
! MOKa3aTeISIMHU BhIpaKeHHid. JIoKa3pIBaTh TOXIECTBA,
< VYpok 0606meHus 1 2 cojiepXKalue KOpPEHb HATypaJbHOM
CHCTEMATH3AINN 3HAHMH CTENICHU ¥ CTEEHH C  JIFOOBIM
KoHTposbas pabora Nel 1 JICHCTBUTEbHBIM MOKa3aTeNeM,
- OPUMEHSISI  Pa3jIi4Hble  CIIOCOOBI.
ITpuMeHsITh YMEHUsI IPe0Opa3oBhIBATH
BBIPKEHHS U JIOKa3bIBaTh TOXKIECTBA
IpH  PCIICHHH 3a1a4 [OBBIICHHOM
CIIOKHOCTH
ITo rpadukam crenennbix Gynkunii | 3 4
Crenennasi pyHKIHS 14 (B 3aBUCHMOCTH OT TIOKa3aTels
CTENEHU) OINHUCHIBATh UX CBOWCTBA




Crenennas ¢pyHkIus, eé
CBO#iCTBA U rpaduk

B3aumuo obpatnbie QyHKIMM

PaBHOCWIBHBIE ypaBHEHUS U
HEPABCHCTBA

HppaumonanbHble ypaBHEHUS

HppaumnonaisHsie
HEPABCHCTBA

Ypox 06001IeHNST 1
CHUCTEMAaTU3ali 3HaHU!

KonTpomnbnas pabora Ne2

(MOHOTOHHOCTb, OTI'PAaHUYEHHOCTb,
4€THOCTh, HEUETHOCTh). CTPOUTH
CXeMaTU4YeCKH TpaduK CTENEHHOUH
(GyHKIMM B 3aBHCHUMOCTH  OT
IPUHAJJIEKHOCTH noKasarens
CTENEHM (B aHAJIUTUYECKOU 3aIUCU
paccMaTpuBaeMoil  (QYHKIHH) K
OJIHOMYy U3  paccMaTpUBAEMbIX

YHACIIOBBIX MHOKECTB (pu
IIOKAa3aTelsx, MIPUHAICIKANTUX
MHOJKECTBY IEJBIX YHCEN, TIPH
JIFOOBIX JIEHCTBUTEIIHLHBIX

MoKa3zarensix) M NEepedyucisiTh eé
cBoiictBa. Ornpenensartb, SBISETCA
mn ¢yHkuus ooparuMoil. CTpouTh
rpaduk CIIOKHOMU (107319112078
JpOOHO-pallMOHANBHON  (DYyHKIMH
3JIEMEHTapHBIMU METOJIAMH.
[TpuBOANTE TPUMEPHI CTETIEHHBIX
GbyHKIMHA (33JaHHBIX C MOMOIUIBIO

bopMyIbl 1581071 rpaduxka),
oOJtamarommx 3aJaHHBIMU
CBOWCTBAMM (Hanmpumep,
OTPaHUYEHHOCTH). PasbsacHATH
CMBIC/I TIEPEUYHCICHHBIX CBOMNCTB.
AHanM3upoBaTh IIOBEICHHE

GyHKIUI Ha pa3iMyHBIX ydacTKax
o0yacTu ompeeneHusi, CPaBHUBATh
CKOPOCTH BO3pacTaHus (yObIBaHMS)

GYHKITUH. dopMynupoBaTh
ompeneacHus MIePEUYHUCIICHHBIX
CBOMCTB. Pacnosnasate

pPaBHOCWIIbHBIE  IIpeoOpa3oBaHus,
npeoOpa3oBaHus, NPUBOJAIIME K
ypaBHEHMIO-ClleACTBHI0.  Pemars
npocTenime UppalroHaIbHbIE
YpaBHEHM, UppalnroHaIbHbIe
HEpaBEHCTBA U UX  CUCTEMBI.
Pacnio3naBare rpaduku M CTPOUTH
rpaguky  CTEMEeHHbIX (DYHKIUH,
UCTIOJIb3YS rpadonoCTpOUTEINH,
u3y4aTh CBOMCTBa (DYHKIMH MO UX
rpagukam. DopMyapoBaTh
TUIOTE3bl O KOJIMYECTBE KOPHEH
ypaBHEHHUH, CoJIepKaIINX
CTereHHble (DYHKLUHU, U TPOBEPATh
uxX. BeImonHATe npeoOpazoBaHUs
rpauKOB CTENEHHBIX (YHKIHIL:
napajieabHbII IIEPEHOC,
pacTsbkeHue (CkaThe) BIOJb OCH
OpAMHAT (TMOCTpOEHUE T'paUKOB C
MOJYJISIMHM, TOCTpPOEHHE Tpaduka
oOparHoii ¢yHkuun). IlpumeHsaTh
CBOICTBA CTENEHHON (DYHKIMU MPH




pELICHUU TPUKIAJAHBIX 33134 U
3aJ1a4 ITOBBIIIIEHHON CJIOKHOCTU

Iloka3zaTteabHasn
bynkuus

12

[TokazarenpHas GyHKIHS, €&
CBO#CTBA ¥ rpaduk

[Toka3arenbHble ypaBHEHUS

IlokazarennHBIC HCPaBCHCTBA

CucTeMbl HOKa3aTEILHBIX
YpaBHEHUM U HEPABEHCTB

Ypox 06001eHNST 1
CHUCTEMAaTU3ali 3HaHU!

KonTtponbHas padoTa Ne3

I[lo rpadukam  moxazaTenbHOU
(GyHKIIMM ONMUCHIBATH €€ CBOWCTBA
(MOHOTOHHOCTb, OI'PAaHUYEHHOCTD).
[IpuBouTh IIPUMEPBI
[0Ka3aTeIbHON GbyHKIIT
(3amaHHON € MOMOIIBIO (POPMYIIBI
wim  rpaduka),  oOyagaroniei
3aJaHHBIMU CBOMCTBaMH
(manpumep, OTrpaHUYEHHOCTH).
Pa3bsacHATH CMBICH NIEPEYHCICHHBIX
CBOWCTB. AHanu3upoBaTh
noBeJIeHne (PYHKITUI Ha pa3THIHBIX
ydacTKax o0OJacTH ompeseneHus,
CpaBHUBATh CKOPOCTH BO3pacTaHUS
(yObIBaHuUs) (GyHKIMH.
DopMynHpoOBaTH OIIpeacIICHUS
MEPEUYUCIICHHBIX CBOWMCTB. Pemars
MPOCTEUIINE TIOKAa3aTeNbHbIE
yYpaBHEHHs, HEPAaBEHCTBA M WX
cUCTeMBI. PemaTh mMmoka3aTenbHbIE
YpaBHEHHSI METOJIAMH Pa3JI0KECHUS
Ha MHO>KHTEIU, CIIOCOOOM 3aMEHEBI
HEU3BECTHOIO, C HCIOJb30BAHUEM
CBOWCTB GdbyHKIINH, pemaTh
YpaBHEHMS, CBOJIAIIUECS K
KBaJPaTHbIM,  UPPALMOHAIBHBIM.
Pemiate noka3sarenbHble ypaBHEHUS,
OPUMEHSST  Pa3iIMyYHble  METObI.
Pacnio3HaBath rpadyku M CTPOUTH
rpaduk IoKa3aTeIbHOW (QYHKIINH,
UCTIOJIb3YS rpaonoCTPOUTEINH,
u3y4yaTb CBOICTBa (YHKUIUHU 110
rpagukam. DopMyaHpoBaTh
TUIOTE3bl O KOJIMYECTBE KOpPHEH
ypaBHEHHUH, CoJIepKaLINX
[OKa3aTeIbHYl0  (QYHKUHUIO, U
pOBEPATH uX. BeinonHATe
npeoOpazoBaHMs rpaduka
HoKa3aTeIbHON GbyHKIUY:
napasenbHbIi HepeHoc,
pacTskeHue (CKaTue) BIOIb OCH
opAMHAT (MOCTpoeHue rpadukoB ¢
MOJYJISIMHM, TOCTpPOEHHE Tpadura
oOpatHoil ¢yHkuun). IlpuMeHsaTH
CBOICTBA MOKa3aTeNbHON QyHKIIMU
IpY peleHUH MPUKIIAJHBIX 33134 U
3a]1a4 NOBBIIIEHHOHN CJIOXKHOCTH

2,3,4,6

Jlorapudmuveckast
bynkuus

17

BrinonsaTe MPOCTENILINE
npeoOpa3oBaHUs

Jorapu(MUUECKUX BBIPAKEHUH C
UCTIO0JIb30BaHUEM CBOWCTB
JgorapumMoB, ¢ MOMOLILI0 (HOPMYIT

1,2,4,8




Jlorapudmuueckas: QyHKIISL

CoiicTBa jg0rapr(mMoB

JlecaTu4HbIE U HaTypajIbHbIE
JaorapuQmbl

Jlorapudmuueckas QyHKIHS,
e€ cBolicTBa U rpapuk

Jlorapudmuueckue
YpaBHEHUS

Jlorapudmuueckue
HEpaBEHCTBA

Ypox 06001IeHNS 1
CHUCTEMAaTU3ali 3HaHUI

KonTtponsHas padorta Ned

nepexoja. ITo rpaduxy
JorapupMHUUECKOM GbyHKIIN
OIIMCBIBATh eé CBOMCTBA
(MOHOTOHHOCTb, TPAHUYEHHOCTb ).
[IpuBouTh IIPUMEPBI
JorapupMUUECKOM GbyHKIIN
(3amaHHON ¢ TOMOINBI0 (POPMYJIBI
wim  rpaduka),  oONagaronIeH
3aJJaHHBIMH CBOWCTBaMH
(manpumep, OTrpaHUYEHHOCTH).
Pa3bsacHATH CMBICH NIEPEYHCICHHBIX
CBOMCTB. AHanu3upoBaTh
noBeJIeHne (PYHKITUI Ha pa3THIHBIX
ydacTKax o0OJacTH ompeseneHus,
CpaBHHMBATh CKOPOCTHU BO3pACTaHUs
(yObIBaHuUs) GyHKIUI.
DopMynHpOBaTH OIIpeaeIICHUs
MEPEUYUCIICHHBIX CBOMCTB. Pemiars
npocrediye  JorapupMuUecKue
ypaBHEHHS, JorapupmMuiecKue
HEpPaBeHCTBA M UX  CHCTEMBI.
Pematp norapupMUIECKHe
yYpaBHEHHS pa3TMIHBIMU METOIAMH.
PacnioznaBate rpauku U CTPOUTH
rpaduk JorapuMuIecKoit
byHKIINH, UCITIOJIB3YS
rpadonOCTPOUTEIH, M3yJaTh
CBOMCTBa (PyHKIIMU TO rpadukam,
dbopMynupoBatb  TUIOTE3Bl O
KOJINYECTBE KOPHEH ypaBHEHHIA,
coJiepXKaluxX  JIOrapu(pMUUYECKYIO
byHKIMIO, W  T[POBEPATH  HUX.
Brimonusate npeobpazoBaHus
rpaduka JorapuMUIecKoi
GbyHKIMH: MapaieNbHbIA EPEeHoC,
pacTsikeHue (CKaTue) BIOJIb OCH
opauHAaT (MOCTpOeHHE rpaduKoB C
MOJYJSIMU, TOCTpOeHHE Tpaduka
obpatHoit ¢yHkuuu). [IpumeHsTH
CBOICTBa JorapuMuyecKoit
byHKIMH npu pelieHnu
OPUKIATHBIX  3aJa4 M 3a1ad
MOBBIIICHHON CII0KHOCTH

Tpuronomerpuveckue
(hopmy.bl

22

PaguanHas Mepa yria

[ToBOpPOT TOYKHM BOKpPYT
Hayajaa KOOpAMHAT

Onpenenenne cunyca,
KOCHHYCa U TaHI'€HCa yriia

3HaKu CHHYCa, KOCUHYCAa U
TaHICHCa

3aBUCHMOCTD MCKIAY
CHUHYCOM, KOCUHYCOM U

IlepeBoaUTE TpPanyCHYXO MEPY B
panuaHHylo U oOpatHo. Haxomutsb
Ha OKPYKHOCTH IIOJIO)KEHHUE TOUYKH,
COOTBETCTBYIOLICH JaHHOMY
JIEACTBUTEIIBHOMY YUCITY.
HaxonuTte 3HaKku 3HaYeHU CUHYCA,
KOCHHYCA, TaHT€HCa 4quciaa.
BpISBIATE  3aBUCHMOCTH  MEXKIY
CHHYCOM, KOCHUHYCOM, TaHI'€HCOM
OZHOTO U TOrO ke yria. [[pumenars
JTaHHBIE 3aBUCHUMOCTH JUISE

1,4,5,7




TAHI'€HCOM OJIHOTO U TOTO e JI0Ka3aTeNbCcTBa  TOXKAECTBA, B
yria YaCTHOCTM  Ha  OINPEIEIEHHBIX
Tpuronomerpuueckue 3 MHOXecTBax. lIpumensaTs  npu
TOKJIECTBA npeoOpa3oBaHUAX W BBIYMCICHUAX
CuHyc, KOCUHYC ¥ TaHT'€HC 1 bopMyIBI CBSA3HU
YTIIOB OL ¥ -l TPUTOHOMETPUUECKUX byHKIMi
DOpPMYITBI CITOKECHHS 2 YITIOB 0L ¥ — 0, QOPMYJIBI CIIOXKCHHS,
CHHYC, KOCHHYC H TAHICHC 2 (GOpMyITBI TBOMHBIX U TOJOBHHHBIX
JIBOJTHOTO yriIa yriuoB, (GOpMyIbl  TPUBEICHHUSA,
CuHyc, KOCHHYC U TAHI'€HC 1 bopmysbl  CyMMBI M pasHOCTH
TOJIOBUHHOTO yI7Ia CUHYCOB, CYMMbl U Ppa3HOCTH
DOpPMYIIBL IPUBEAEHHS 2 KOCUHYCOB, IPOU3BEJICHHS CHHYCOB
CyMMa ¥ pa3sHOCTb CUHYCOB. 1 1 KOCHHYCOB.
CyMMa ¥ pasHOCTb Jloka3pIBaTh TOXAECTBA, MPUMEHSSA
KOCHHYCOB Ppa3JINYHbIE METO/IbI, UCIIOJIB3YS BCE
Vpok 06o6meHus u U3y4EHHbIE (HOPMYJIBL. rIUpI/IMeHﬂTI)
CUCTEMAaTH3alM1 3HAHUU 1 BCC  M3YHCHHBIC — CBOMCTBA 1
KontponbHas padota Ne5 1 (popymI fipn PeIICHIH
OPUKIAIHBIX  3aJad M 3ajad
MTOBBIIEHHOM CJIOXKHOCTH
YMmeTh HaXOJUTh apkcunyc, | 1,4,5,7
TpuronomeTpnyeckue 16 aprKoCHHYC, apKTaHrCHC
JEHCTBUTENLHOTO qucIna.
YPaBHEeHUHA .
[IpuMeHsATh CBOWCTBAa apKCHHYCA,
ApKKOCHHYCA, apKTaHI€HCa YuCca.
[IpumensaTh (hopMyIbl JUTSL
YpapHenne cos X = o 3 HAX0XKJEHUs KOpPHEH ypaBHEHUIA
cos X=a, sin X = a, tg X = a. YMeTh
) pemare TPUTOHOMETPUYECKHUE
YpaBHeHHE Sin X = o 3 ypPaBHEHUS: JIMHENHEIE
OTHOCHUTEIIBHO CHHYCa, KOCHHYCa,
TaHreHCa yria (umcna),
VYpaBHeHue tg X = o 2 CBOJSIIIMECA K KBAJIPaTHBIM U
IpYrum anredpanyeckum
YpaBHEHUSIM rnocJe 3aMEHBI
Pemenue 6 HEU3BECTHOTO, CBOJISIIIIMECT K
TPUTOHOMETPUYECKUX IpoCTeHIIM
YPaBHCHHH TPUTOHOMETPUYECKUM YPABHEHUAM
MOCJIE€ PA3NIOKEHUSI HA MHOYKUTEIH.
Pemate omHOpoaHbIE (TEpBOM U
IIpumepsl perneHus : BTOPOU CTETeHH) YpaBHEHUS
NPOCTEHIINX OTHOCHUTEJIBHO CHHYCAa M KOCHHYCA,
TPUT'OHOMETPUICCKUX a TaKxe CBOJSIIIIMECSA K
HCPABCHCTB OJHOPOIHBIM YPaBHEHHUSM.
Hcnonb3oBath METO[
Ypox 060011enus u 1 BCIIOMOTATELHOTO yria.
CUCTeMaTu3anun 3HAHUHU HpI/IMeHHTL METOJ
MIPEABAPUTEIIBHON OLEHKHU JIEBOU U
[IpaBOM 4acTel ypaBHEHUsA. YMETb
KonTtponpsHas padota Ne6 1 HECKOJIBKO METOJIOB

PUMEHSTh
OpU pelieHuH ypaBHEHus. Pemiath
HECJIOKHBIE CUCTEMBI
TPUTOHOMETPUUECKUX ypaBHEHUH.
Pematp TPUTOHOMETPHUUECKUE
HEPABEHCTBA c MOMOILBIO




€IUHUYHOMN OKPY>KHOCTH.
[TpumensTh BCE M3y4CHHbIE
CBOMCTBA M CIOCOOBI pEIIeHUs
TPUTOHOMETPUYECKHX YPaBHEHUH U
HEPaBEHCTB npu peleHnn
OPUKIAJHBIX  334a4 M 33jad
IIOBBIIIEHHOW CII0KHOCTH
Hrorosoe noBropenne 6
11 kaace
ITo rpa(bmvcaM (Gynkuuii onuceBath | 2 3 4.7
TpHroHOMeTPHYECKHE 14 UX  CBOWCTBa (MOHOT(.)'HHOCTI),
OTPaHUYECHHOCTH, YETHOCTD,
bynkunn .
HEYETHOCTH, MEPUOTUIHOCTB ).
[IpuBonuTe mnpumepsl  GyHKUMH
Obmacts OTPEACICHI 1 2 (3aJaHHBIX ¢ TOMOIIBIO (OPMYIIBI
MHOKECTBO 3HAYCHHM win  rpaduka),  00JaIAOIIHX
TPUTOHOMETPHHCCKIX 3aJaHHBIMU CBOMCTBaMH
‘b}_’HKHHH _ (Harpumep, OrPaHUYEHHOCTH).
UETHOCTE, HEUETHOCTE, 2 Pa3bsCHATH CMBICIT IEPEUHUCIICHHBIX
HEPAOMTHOCTR cBoiicTB. M300paxaTh rpaduku
TPUTOHOMETPHHCCKIX CIIOXHBIX (DYHKIMHA C MOMOIIBIO
dynKimit rpadomocTpouTeneii,  OMMCHIBATH
CBoiicTBO (yHKIHMH y = COS X 3 UX cBOMWcTBa. Pemate mpocreimme
u e€ rpadux TPUTOHOMETPUYECKUE HEPABEHCTBA,
UCTIONB3yss  rpaduk  (QYHKIHH.
Pacno3naBath rpaduku
CoiicTBO yHKIHH Y = sin X 2 TPUTOHOMETPUYECKUX  (DYHKITHH,
1 e€ rpadux rpaduku 00paTHBIX
TPUTOHOMETPUUECKUX  (YHKIUH.
CaoiicTBO (hyHKIMH y = tg X 2 [IpuMeHsATh U JOKa3bIBAaTh CBOMCTBA
u e€ rpauk 0OpaTHBIX  TPUTOHOMETPUUYECKUX
byakiuid.  Ctpouth  rpaduku
OGpatnble 1 37€MEHTAPHBIX GyHKIMIA,
TPUTOHOMETPUICCKUE HCIOIb3Ys rpadorOCTPOUTEINH,
Gynxunm M3y4yaTh CBOMCTBA 3JIEMEHTAPHBIX
byHKIIMA 1Mo  uUX  Tpadukam,
VYpox 06001meHus u 1 dbopMynupoBatb  TUNOTE3Bl O
CHUCTEMATH3AINK 3HAHUH KOJIMYECTBE KOPHEH ypaBHEHHI,
CoJIeprKaIuX 3JIeMEHTapHbIE
byHKIMH, U  TPOBEPATH  UX.
KonTtponpHas padora Nel 1 BoImnonHsTh npeoOpa3oBaHus
rpadukos JJIEMEHTapPHBIX
GyHKIUMI: nmapaieabHbIi epeHoc,
pacTsbkeHue (CxaTHe) BIOJb OCH
opavHatr.  Ilpumenars  apyrue
JJIeMEHTapHbIE crocoOsl
NOCTpOEHHUsT  TpapHKOB. YMETh
OPUMEHATh  Pa3iIM4YHblE  METObI
JI0Ka3aTeIbCTB HCTUHHOCTHU
[IpuBogute npumepsl ¢yHkuui, | 3,4,6
g Ipoun3BoxHas 1 ee 16 SIBIISTFOLLIMXCSI HeNpepbIBHBIMU,
- reoMeTpHYeCKHii UMEIOIIUX BEPTUKAIBHYIO,
TOPU30HTAIBHYIO ACHMIITOTY.
E CMBICT 3anuchiBaTh ypaBHEHUE KAXKIAOH U3




[IpousBonHas 2 3TUX ACUMNOTOT. YMETh N0 IpaduKy
(GYHKIMH OTIPENENATh TPOMEKYTKH
[IpousBoaHasa cTeneHHOM 2 HENPEPBIBHOCTU M TOYKH pa3pbiBa,
GbyHKITIHN €CIi  TaKUue UMEITCSI. YMETh
[IpaBuna 3 JIOKa3bIBaTh HETIPEPLIBHOCTH
mddepeHunpoBanus byHKIUH.
Haxomuthe yrioBo#t kosdduuueHTt
[Ipon3BOIHBIE HEKOTOPBIX 3 KacaTebHOM K rpaduKy QpyHKimu B
AIIEMEHTAPHBIX QYHKIUH 3alaHHON TOYKE. Haxonute
FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI 3 MI'HOBCHHYIO CKOPOCTb ABUKCHUA
HpOI/I3BOl[H0ﬁ MaTC¢pHuaIbHOM TOYKH.
Ypok 0600611eHus 1 2 Haxoautb MIPOU3BOIHBIE
CHCTEMAaTH3aLUHU 3HAHUH 3IIEMEHTapHBIX GbyHKuMi.
1 HaxomuTh TIPOW3BOTHBIC CYMMBI,
KonTponbnas pabora Ne2 IIPOU3BCACHUA M HaCTHOTO JBYX
GYHKIIUNA, TPOU3BOIHYIO CIIOKHOM
byHKITHH y =f (kx + b).
[IpuMeHsTh TTOHSATHE TPOW3BOTHON
TIPH PENIICHUH 3a1a4
HpHMeHeHHe 12 Haxomuts BTOpYIO mpousBoauyro u | 46,8
IIPOU3BOTHOI K YCKOpEHHE mporecca,
HCCIIEIOBAHHIO OTICBIBAEMOTO c TIOMOTIIHIO
. dopMyiel. HaxouTs pOMEKYTKH
}ynxumii BO3pacTaHus U yObIBaHUS QYHKIIUH.
Bo3spacranue u yoriBanme 2 JloKa3BIBATS, 9TO 3a7aHHas
bynKunm ¢yHKkIms Bo3pacTaer (YObIBaeT) Ha
OKceTpeMymbl QyHKITHH 2 yKa3aHHOM IpoMexyTKe. HaxouTh
TOYKM MHUHUMyMa M MaKCUMyMa
IIpumenenne mMpon3BOIHOH K 2 ¢yakumn. Haxoauts HanbobInee 1
TOCTPOCHHIO TPahUKOB HavMeEHbIIee 3HaYeHUs DYHKIIMU Ha
yHKIMid orpeske. Haxoauts Hanbosbiee u
Haubonpiiee u HauMeHbIIee 3 HAMMCHBIICE 3HAYCHHS (DYHKIIHH.
3HAYCHUS QYHKIUN Uccnenosath (byHKIMIO c
Bermykiocts rpaduka 1 MIOMOILBIO MPOU3BOJIHON U CTPOUTH
(yHkImy, Touky neperuda eé rpaduxk. [IpumeHsTH
Ypok 0600menus u 1 NPOM3BOAHYI0  HpPH  pEIIEHUH
CHCTEMATU3ALMY 3HAHUH TEKCTOBBIX, reOMETPUYIECKUX,
1 bu3znYeCcKuX U APYrux 3aaa4y
KonTtponsHas pabora Ne3
HNuterpan 10 Breraucnsars npubmmxénnoe | 4.6,7
[epBoobpazHas 2 3HauUCHUE IUIOII AU
TpaBuiia HaxoXKICHHS 3 KPUBOJMHEWHOM Tparneuuu.
11epBOOGPA3HBIX Haxomuts nepBoo6pa3HL_Ie
[Tnomanp KpUBOIMHEHHOI 2 bynkuuii: y = x, rae p € R, y = sin
TpATICLHH U MHTErPall X, Yy = C0s X, y = tg X. Haxonuts
BrlunciieHre HHTErPAIoB. nepsoodpasuble Qynkimit: f (x) +
Brluncienue miomazaei ¢ - g(x), kf (x) u f (kx + b). BH‘H’ICVMTE
TOMOILBIO HHTEIPAJIOB TUI0IIAIN KPUBOJIMHEHHOM
[IpuMeHeHre TIPOU3BOIHOM 1 Tpalielinn ¢ HOMOLILBIO (opmyer
MHTErpasa K pereHuio 1 HBIOTOHa"—.HCI/I6HI/II_Ia. Haxomutb
NPAKTHUECKHX 3271 npUOIKEHHBIE 3HAUCHUS
VPoK 0606IIeH S 1 2 HHTETpasos. BfIqHCHHTL TJIOIIA1b
cHCTeMaTH3aIliy 3HAHUH KPUBOJIMHCHHOW  Tpalciun €
KonTtponeHas padota Ned 1 TOMOIIBIO HHTCT pata




BeposATHOCTD M CTATHCTHKA

[Mpumenste mpu pemrenun 3amad | 1,25
KomGuHaTOpHKA 10 METOJT MATEMaTUICCKOW MH TyKIIHH.
[TpuMeHSITH IPAaBHUIIO IPOU3BEICHHS
TIpasuiio NponsBencHIA 1 npu  BbIBOAEC  (OPMYINBI  YHCTa
MepPECTaHOBOK. CoznaBath
MaTeMaTH4eCKue  MOJACTH IS
[TepecTtanoBkm 2
pelIeHnsT KOMOMHATOPHBIX 3a7ad C
IIOMOIIBIO rnoacycra yucia
Pasvemenns 1 pa3MelIeHU, IEPECTAHOBOK U
— COYETaHU. Haxonuts 9HCII0
Coueranus 1 uX CBOHCTBA 2 TIEPECTAHOBOK C TOBTOPEHMSMIU.
Pemarts koMOWHATOpHBIC 3aj]auw,
bunom Herotona 2 cRojAmMecs K IIOJACYETy ducia
COYETAaHMM €  IOBTOPECHHSIMH.
Ypox obobuierus u 5 1 [pumensaTs  GopMyiny  GHHOMA
CHCTCMATH3AUK SHAHNH Herorona. ITpu Bo3senennn OuaoMa
Koutponbhas padora Nes 1 B HATYpPaJIbHYIO CTCIICHb HAXOJUTh
OuHOMUaNbHBIE  KO3(D(PUIIHEHTHI
npH TTOMOTITA TPEYroJbHUKA
ITackais
11 [IpuBoUTL TpUMEPHI ClydalHblX, | 1,2 5
JJ1eMeHTHI TeOPHH JIOCTOBEPHBIX M HEBO3MOXKHBIX
BeposiTHOCTE coObITHit. OnpenensaTh U HaXOIUTh
CYMMY U NPOU3BEICHHE
coObITH. OnpeaensaTh BEPOsITHOCTh
Cobprrus 1 COOBITHS B KJIACCHIECKOM
KomOuHamms coObITHI. 1 10 HAMAHHIA HaxouTh
[TpoTuBOTIONIOKHOE COOBITHE BEpOSTHOCTD COBBITHS c
BeposTHOCTh COOBITHS 2 HCIIONE30BAHIEM dopmy
CroxKeHHe BEpOSATHOCTEH 2 KOMOWHATOPHKH, BEPOSITHOCTh
Hes3aBucumeble coOBITHA. 1 CYMMBI JIBYX HECOBMECTUMDBIX
YMHOXCHHUE BEPOSTHOCTEH COOBITHII U BEPOATHOCTH COOBITHS,
Cratucruyeckas 2 IIPOTUBOIIOJIOKHOTO JJAHHOMY.
BCPOATHOCTD [IpuBoauTh IPUMEPHI
Ypoxk 060011IeHHS 1 1 HE3aBUCHUMBIX cOObITHIA. HaxomauTth
CUCTEMATH3AINY 3HAHUN BEPOSITHOCTh COBMECTHOTO
Kontponbnas pabora Ne6 1 HACTYIUICHUS JBYX HE3aBHCHMBIX
COOBITHIA.
Haxomuts CTaTHUCTUYECKYIO
BEPOSITHOCTh COOBITUH B OMBITE C
OONBIIMM YHCIOM B UCHBITAaHUU.
HMeTs TmpencTaBiIeHHE O 3aKOHE
OOJBIINX YKCEN
3HaTHL IIOHSATHE ciyuaitnoit | 1,2,4,5
CTaTHCTHKA 8 BEJIMYHHBI, MpeCTaBIATE
pacnpezeneHue 3HaYEHUI
JUCKPETHOM CIIy4aliHOM BEIIMYUHBI
N B BHJE YACTOTHOW  TaOJHIIbI,
CrnyvaitHble BETUYHUHBI 2
MOJIMTOHA YacTOT (OTHOCUTEIBHBIX
9acToT). [IpencraBasaTh
pacnpezeneHue 3HaYEHUI
LlenTpanpHbIe TEHACHIINN 2 HETPEPHIBHOH cyuafiHof
BEeJIMYMHBI B BHUAE YaCTOTHOM




Meps! pazbpoca

Ypok 00001eHNs 1
cucTeMaTUu3alui 3HaHuU

KonTponeHas padora Ne7

TaOIUIBl U TUCTOTPaMMbl. 3HATh
IIOHATHE reHepaJIbHOU
COBOKYITHOCTH u BBIOOPKH.
[IpuBouTh IIPUMEPBI
penpe3eHTaTUBHBIX BBIOOPOK
3HAQYCHUM CIIy4allHOW BEJIMYMHBI.
3HaTb OCHOBHBIE IIEHTpaJIbHBIE
TEHACHLIMU:  MOJY,  MEAMaHy,
cpenHee. HaxomuTe LEHTpasibHBIE
TEHACHIIMM  Y4eOHBIX  BBIOOPOK.
3HaTh, Kakasg M3 LEHTPAIbHBIX
TEHJCHIIUA HAWIY4IIUM 00pa3om
XapaKTepU3yeT COBOKYITHOCTb.
HNmets [IPEACTaBICHUE 0
MaTeMaTH4YeCKOM OKUJaHUH.
Brruncnsate 3Ha4YCHUE
MaTeMaTH4eCKOIr0 0KUJaHUS
CIIy4ailHOM BEJIMYUHBI C KOHEYHBIM
YUCJIOM 3HA4€HHUH. 3HaTh OCHOBHBIE
MepBI paszbpoca 3HAYCHHI
CIy4yallHOM BEIWYHUHBL: pa3Max,
OTKJIOHEHHE OT  CpeJHero |
qucnepcuto.  Haxomute  Mepsl
pazbpoca CiydailHOW BETHMYHHBI C
HEOOJIBIIMM YHCIIOM Pa3IMYHBIX €&
3HAYEHUN

HTorosoe moBropeHue

21

Bcero

204

10 kaacce

I eomeTpus

IToBTOpEHUe Kypca
IUVIAHUMETPHH

12

Vrael u OTPE3KHU, CBA3AHHBIC
C OKPY’XHOCTBIO

Pemenue TPECYrOJIbHUKOB

33,[[3‘11/1, CBA3aHHBIC C
YCTBIPEXYIOJIbHUKOM

Paznble 3amaun Ha
TPEYTOJIbHUKU

DopMynupoBaTh U JIOKa3blBaTh
TEOpEMBI 00 yIjie MEXIy KacaTelbHON
u XOpIOH, 00 oTpe3Kax
NIEPECEKAOUINXCST XOpJ, O KBajapare
KacaTelnbHOW; BBIBOAUTE (HOPMYJIBI IS
BBIYUCIICHUS YIJIOB MEXIy ABYMS
NEPECEKAOLIMMUCS XOPAAaMH, MEKIY
JBYMSI CEKYIUMMH, NIPOBEACHHBIMH U3
OOHOH TOuUKH; (OpMyIUpOBaTH H
JIOKa3bIBaTh YTBEPXKICHUS O CBOMCTBAX
M TpPU3HAKAX  BIHCAaHHOIO U
OIIMCAHHOTO YEThIPEXyrOIbHUKOB;
peliath 3azadd C HMCIOJIb30BaHUEM
U3yYEHHBIX TeopeM U  (opMylL.
BeiBoguTe (OpMyIIBI, BBIpaXKaromIue
MenuaHy U OMCCEKTPHUCY TPEYTroNbHUKA
yepe3 €ro CTOPOHBI, a  TaKxKe
pasnuuHble  (OPMYNBl  IJIOIIAIH
TpeyroibHUKa; (opMynHpoBaTh |
JIOKa3bIBaTh YTBEPKICHUS 00
OKpY)KHOCTH M TIpsMoH  Jilnepa;
pemartsb 3a/1auH, HCIOJIB3YS
BbIBEZICHHBIE POPMYJIBI.

1,2,

Beenenue

[lepeuncnare OCHOBHBIE (QUIYpHI B
IPOCTPAHCTBE (Touxa, npsmasi,
IUIOCKOCTE),  (OpMyIHpoBaTh  TpHU




[Ipenmer crepeomeTpun.
AKCHOMBI CTEPEOMETPUU

Hexkotopeie cBenenus us
AKCHOM

AKCHOMBI 00 ux B3aUMHOM
PacCTONOXKEHNHN U WILTIOCTPUPOBATD 3TH
AKCHUOMBI TIpUMEPaMHU U3 OKpY Karoleit
obocranoBku.  DopmynupoBath U
JIOKa3bIBaTh TEOPEMY O IUIOCKOCTH,
OPOXOZSIIEH uepe3 MpsIMyld H He
JISKAITyI0 Ha HEH TOYKY, U TEOPEMY O
IJIOCKOCTH, MPOXONAIIed uepe3 JBe
nepeceKarouyecs npsiMble.

MapanjieabHOCTH
NPAMBIX H INIOCKOCTEH

16

[TapamiensHOCTE NPSMBIX,
MPSAMOM U TIIIOCKOCTH

B3anmHoe pacrnionoxxeHue
MPSIMBIX B TIPOCTPAHCTRBE.
VYrou Mexay nByms
TIPSIMBIMH.

KonTtponsnas padora Nel

[TapannenbHOCTH MIIOCKOCTEN

Terpasrap u mapannenenumnes

KonTtponbHas padorta Ne2

3auétNel

DopMyIUpoBaTh OIIpENEIIEHUE
napaiCiIbHbIX IMPAMBIX B
POCTPAHCTBE, (OPMYIHPOBATH u
JIOKa3bIBaTh TEOPEMY O MapaliebHBIX
OpSIMBIX B MPOCTPAHCTBE, OOBSCHSTS,
KaKie BO3MOXKHBI CITy4aW B3aWMHOTO
pacnooKeHus: OpsIMOM U MIIOCKOCTU B
MIPOCTPAHCTBE, u IIPUBOJUTH
WIUIIOCTPUPYIOIIME  TpPUMEPHl U3
OKpYXKaIoIIei 00CTaHOBKH;
(hopMyIMpOBaTh oTpeneneHue
MapajielIbHBIX MPSIMOM M TIJIOCKOCTH,
(hopMyIMpOBaThH U J0Ka3bIBaTh
VIBEPXKACHUS O  MapauieNbHOCTU
NpsIMOM H TUIOCKOCTH (CBOWCTBA M
MpHU3HAK);  pemaTh  3aJadd  Ha
BBIYUCIICHUA u J0Ka3aTCIbCTBO,
CBSI3aHHBIC CcO B3aUMHOM
pacmonoXeHne IPSIMbIX U TUIOCKOCTEH.
OOBACHATH, KaKWe BO3MOXKHBI CIydau
B3aMMHOTO  PACIOJIOXKEHHS  JIBYX
MPSIMBIX B IPOCTPAHCTBE, U MTPUBOANUTD
WJUTIOCTPUPYIOIITIE MIPUMEPHI;
(hopMyIUpOBaThH oIpeeieHr e
CKPEIIUBAOIIXCS MIPSIMBIX,
(hopmynHIpoBaTH u JIOKa3bIBaTh
TEOPEMY, BBIPKAIOIIYI0  IPHU3HAK
CKPEIIUBAIOIINXCS PSIMBIX, U TEOPEMY
0 TUIOCKOCTH, MPOXOASAINEH depe3 oxy
U3 CKPEIIUBAIONIMXCA TNPAMBIX |
napa’sjelbHON Ipyrou MPSIMOI;
OOBSICHATB, Kakpe  [Ba  JIy4a
Ha3BIBAIOTCS COHOIIPaBJICHHBIMH,
(hopmynrpoBaTH u JIOKa3bIBaTh
TeopeMy 00 yriax c
COHOTIPaBIICHHBIMHU CTOpPOHAMU;
OOBSICHATH, YTO HAa3bIBACTCA YIIIOM
MEXTy TIEpECEKAIOIMHUCS TPSIMBIMU 1
VIJIOM  MEXAY CKpeIINBarOIIUMUCS
OpsIMBIMU; ~ peliaTh  3aJadd  Ha
JIOKa3aTeNbCTRO, CBSI3aHHBIE co
B3aMMHBIM  PACIONIOKEHHEM  JIBYX
OpsIMBIX M yIJIOM MEKIy HUMHU.

DopmMynrpoBaTh olpezeneHre
napajieNbHbIX IUTOCKOCTEH,
(dhopmynupoBaTh u JIOKa3bIBaTh
YTBEPXKIEHUS O MPU3HAKE U CBOMCTBAX
napajiebHbIX IJIOCKOCTEH,

UCIIOJb30BATh JTH YTBEPKACHUS MpPU
pemwennn 3amad. OOBACHATH, Kakas
¢urypa Ha3pIBaeTcs TETPAdpOM H

4,5




KakKas napajvienenuneom,
MOKa3bIBaTh Ha YepTEeKax M MOMAEIAX
UX 3JIEMEHTBI, H300pakaTh 3TH QUTYPHI
Ha PHCYHKax, WJUTIOCTPUPOBATH C UX
MIOMOIIIBIO pa3inuyHbIe cllyyau
B3aMMHOT'O PACTIOJIOKEHHS TPSIMBIX U
TIOCKOCTEH B MIPOCTPAHCTBE;
(hopMyIHpOBaThH " JIOKa3bIBaTh
YTBEPXKIACHUS 0 CBOMCTBax
napajuleienumnea;  OOBICHATh,  4TO
Ha3bIBaCTCS  CEYCHHWEM  TeTpa’pa
(mapannenenuriesa), pemaTh 3a1a4u Ha
MOCTPOCHUE CEUEHHH TeTpa’ipa H
napaJuleenumneaa Ha yepTexax.

IlepneHAMKYJIAPHOCTH 17
NPAMBIX H INIOCKOCTEH
[lepnieHIUKYIAPHOCTD 5)
MPSIMOM U TUIOCKOCTH
[Neprienaukymnsip u 6
HAaKJIOHHBIE. YTOJI MEXKIY
NPAMOM U TIIIOCKOCTHIO
JIByrpaHHBIN yroJI. 4
[TepieHAMKYISAPHOCTH
IJIOCKOCTER
KontponbHas padoTa Ne3 1
3auérNe2 1

DopMyIIHpOBaTh OIIPENEIIEHUE
MEPIIEHTUKYIAPHBIX MPSAMBIX B
npocTpaHcTBe; (GOPMYIUpOBaThH |
JIOKa3bIBaTh JIeMMy 0
MEPIEHAUKYISIPHOCTH JIBYX
MapajuleNbHBIX IPSIMBIX K TPEThEH;
DopMyIupoBaTh OIIPENEIICHUE
MIPSIMOH, MIEPIEHANKYJIIPHOU K
IIJIOCKOCTH, )51 NpUBOANTH
WUTIOCTPUPYIOLE  TPHUMEPHl U3
OKpYy>Karolen 00CTaHOBKY;
(hopMyIMpOBaThH u JIOKa3bIBaTh

TeopemMbl (IPSMyI0 U OOpaTHYI0) O
CBS3M MEXIy O TapauielbHOCTH
MPSIMBIX ¥ UX TIEPIIEHANKYISIPHOCTHIO K
TJIOCKOCTH, TEOPEMY, BBIPAKAIOIIYIO
MIpU3HAK MepIeHANKYIIPHOCTH
NpsIMOM W TUIOCKOCTH, U TEOpPEMY O
CYII[ECTBOBAHWM W EIUHCTBEHHOCTH
MIpSAMOM, MPOXOonAIIEeH 4Yepe3 JaHHYIO
TOUYKY U NEPIEHINKYIISIPHON K JaHHOU
IUIOCKOCTH;, PemaTs 3agaunm  Ha
BEIUMCICHHE W  JIOKa3aTeNbCTBO,
CBSI3aHHBIE C NEPIEHIUKYIAPHOCTHIO
PSAMOM U TUIOCKOCTH. OOBSICHATD, YTO
TaKoe MEePIeHANKYIAp W HAaKIOHHAS K
TIJIOCKOCTH, 49TO Ha3BIBAETCS
MPOEKLUEN HaKJIOHHOM, 4TO
HA3BIBACTCS PACCTOSHUEM: OT TOUKH JI0
TUIOCKOCTH, MEXKIy TapauIelbHBIMI
TUIOCKOCTSIMHU, MEXK]Ty TapaslielbHBIMU

psIMOi u MJIOCKOCTBIO,
CKPEIIMBAIOLIUMUCS MPSMBIMU;
(dhopmynupoBaTh u JIOKa3bIBaTh

TEOpEMy O TpeX MNEepHeHIUKYIApax H
OPUMEHATh €€ IPH pPELICeHUH 3ajad;
OOBSACHATH, YTO TAKOE OPTOrOHAJIbHAS
mpoekiuss  Toukd  (durypel)  Ha
IUIOCKOCTb, W JOKa3blBaTh,  4TO
IpoeKLred NpsMON Ha IUIOCKOCTb, HE
NEpHEHANKYISIPHYI0 K JTOW MpsAMOH
sBIISIETCSl TpsMasi; OOBACHATH, 4YTO
Ha3bIBACTCS YIJIOM MEKIY NPSMOH H
IUIOCKOCTBIO M KaKuM CBOWCTBOM OH
obnagaer; OOBACHATH, YTO TaKoe
LEHTpaJIbHAs MPOCKIHUS TOYKH
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(purypsr) Ha miockocTb. OOBACHSTH,
KakKas ¢durypa Ha3bIBaeTCs
OBYIpaHHBIM yIJIOM M KaKk OH
u3MepsieTcs; JT0Ka3blBaTh, UYTO BCE
JUHEHHBIE YITBl JABYTPAHHOTO yIJia
paBHBL JAPYT ApYTY; OOBACHSTH, YTO
TaKO€ Yrojl MEeXJ]y MepeceKaroluMUCs
IUIOCKOCTSIMH U B KaKHX Tpelefax OH

H3MEHSIETCH, (dhopmynupoBaTh
OIpeneNcHue B3aHMHO
MEPIIEHAUKYIISIPHBIX IIOCKOCTEH,
(hopMyIHpOBaThH " JIOKa3bIBaTh
TeopeMy 0 MPU3HAKY
MEPIEHIUKYIIAPHOCTH IBYX
TIJIOCKOCTEH; OOBSCHATD, KaKou
napajuieenumne/ Ha3bIBaETCS

NPSIMOYTOJIbHBIM, (OPMYIHPOBATH H
JIOKa3bIBaTh  YTBEPXKIEHHUS O  €ro
CBOMCTBax; OOBSCHSITH, Kakas Qurypa
Ha3bIBaeTCs MHOTOTpaHHBIM (B
YaCTHOCTH, TPEXTPAHHBIM) YTIIOM U KaK
HA3bIBAIOTCSl €r0 JJIEMEHTHI, KaKOW
MHOTOTPaHHBI  yrojl  Ha3bIBAETCs
BBHITYKJIBIM;  (DOpMYJIHPOBATH u
JIOKa3bIBaTh YTBEP)KIEHHE O TOM, HYTO
KaXIbld TUIOCKUM Yrojl TPEXTpaHHOIro
yria MeHbIIE CyMMBbI [BYX JApPYTHX
IJIOCKUX YIJIOB, U TEOPEMY O CyMME
IIJIOCKHUX YIJI0B BBIITYKJIOTO
MHOTOTPAaHHOI'0 yIia; pelaTh 3aJadu
Ha JI0Ka3aTeNIbCTBA C MCIONb30BAHUEM
TEOpEM O  NEPIEHAUKYISIPHOCTH
OpSMBIX M IUIOCKOCTEW, a TakkKe
337a4d  Ha IOCTPOEHUE CEUEHUU
MPSAMOYTOJIBHOrO NapaJlIe/IeUIe a Ha
yepTexe. Hcnonb3oBath
KOMIIBIOTEpHbIE ~ MPOrpaMMbl  [pHU
U3Y4YEHUH BOIPOCOB, CBSA3AHHBIX CO
B3aMMHBIM PACIHOJIOXKEHUEM MPSAMBIX U
TJIOCKOCTEN B IPOCTPAHCTBE.

MHoOrorpaHHuKH 14
[ToHsiTe MHOTOTpaHHHUKA. 3
IIpusma
[Tupamuna 4
[IpaBuIbHBIE MHOTOTPAHHUKHU 5
KonTtponeHas padota Ned 1
3auéTNe3 1

OOBACHATH, Kakasi GUTypa HA3BIBACTCS
MHOTOTPAaHHUKOM M KakK Ha3bIBAIOTCS
€ro 3JIEMEHTHI, KaKOW MHOTOTPaHHUK
Ha3bIBACTCS BBITYKIBIM, HPHUBOAMUTH
IpUMeEpHI MHOT'OTPaHHUKOB;
OOBACHSTD, YTO TAKOE T€OMETPHUECKOE
Teno; (GopMynMpoBaTh M JIOKA3bIBATh
TeopeMy Oiiepa UISl  BBIIYKIBIX
MHOT'OTPaHHUKOM; OOBSICHATH, KaKoh
MHOT'OTPaHHUK Ha3bIBACTCS] IPU3MON U
KaK Ha3bIBAIOTCSl €€ DJIEMEHTHI, Kakas
npu3Ma Ha3bIBaeTCA MIPSIMOIA,
HAaKJIOHHOM, IPaBUIIbHOM,, N300paxarthb
NPU3Mbl HA PUCYHKE; OOBSICHATH, YTO
Ha3plBaeTCs  IUIOLIAJBIO  ITOJHON
(OOKOBOI1) TOBEPXHOCTH MPHU3MBI, U
JOKa3blBaTb TEOpEMY O IUIOMAAU
O0KOBOI MTOBEPXHOCTH MIPSIMOM
MPU3MBI; BBIBOOUTH (hopMyITy ruiomanm
OPTOTOHAJIBHOM MMOBEPXHOCTHU
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MHOI'OYT'OJIbHHUKaA n JOKa3bIBaTh

MPOCTPAaHCTBEHHYIO TeopemMy
[Mugaropa; pemarp 3amaud  Ha
BBIYHUCIICHUE JI0Ka3aTelbCTBO,

cBsi3aHHbIE C TpU3MOH. OOBACHSATH,
Kakoii MHOTOTPaHHMK  Ha3bIBACTCS
NUpaMHUION M Kak Ha3bIBalOTCA e
9JIEMEHTBI, YTO Ha3bIBAETCS TUIOMIABIO
noinHoi  (OOKOBOW)  MOBEPXHOCTH
MIUPAMUJIBL; O00BACHSATD, Kakas
NUpamMuia Ha3blBACTCSd IPABUIBHOM,
JIOKa3bIBaTh YTBEPXKJCHNE O CBOMCTBAX
ec OOKOBBIX pedep 1 OOKOBBIX rpaHel U
TeopeMy O OOKOBOHM TOBEPXHOCTHU
MPaBUIBLHOW MHUPAMUIBI, OOBSICHATS,
Kakoii MHOTOTPaHHUK  Ha3bIBACTCS
YCEYEHHOM  NOMpaMuJOod UM Kak
Ha3bIBAIOTCS €€ DJIEMEHTHI, I0OKA3bIBATh
TeOpeMy O  IUIOmAAM  OOKOBOM
IIOBEPXHOCTH NPABWIBHON yCEUEHHOU
OUpaMHJIIBI,  pemaTh  3ajJa4d  Ha
BBIYHUCIICHHE JI0Ka3aTeNbCTBO,
CBA3aHHBIC C IHUpaMUJIaMH, a TaKXKe
337a44  Ha IIOCTPOEHUE CEUEHUM
nupamMusl Ha deprexe. OOBACHATS,
KakKue TOYKH Ha3bIBAKOTCS
CUMMETPUYIHBIMU OTHOCUTEIIBHO TOYKHU
(TIpsIMOM, TUTOCKOCTH ), 9TO TaKOE IEHTP
(ochb, TIIIOCKOCTH) CUMMETPHUH (BUTYPHI,
MIPUBOJNTH MIPUMEPHI ¢buryp,
001 TaoIX 3JeMEHTaMHu
CUMMETPHH, a TaK JKe IpPUMEpPbI
CUMMETPHH B apXUTEKTYype, TEXHHKE,

MIPUPOZE; OOBICHATE, KaKoM
MHOT'OTPaHHUK Ha3bIBaeTCS
NPaBUIBHBIM, JIOKa3blBaTh, YTO HE
CYIIECTBYET MPaBHIBHOTO

MHOTOTpaHHUKA, TPaHAMH KOTOPOTO
SBIISTIOTCS. TIPAaBHJIBHBIE N-YTOJIBHUKH

pu n>6; OOBSICHSATB, KaKHue
CYIIECTBYIOT ~ BHJIBl  NPAaBUIbHBIX
MHOT'OYT'OJIbHUKOB u KaKUMU
JJIEMEHTAMH CUMMETPHH OHH
00J1a1a10T. Hcnons3oBath

KOMITBIOTEpHBIE ~ IPOTrPaMMBbl  IIPH
M3y4eHUHU TeMbl KMHOTrOrpaHHUKNY.

3aK/Il0uuTeIbHOE 6
IMOBTOPCHHUE KypcCa
reomerpuu 10 Kiacca
11 kaacc
OOBACHATS, 4TO Takoe | 3 6,7
WIMHJAPUYECKAs TIOBEPXHOCTh, €€
uauHap, KOHYC U Hap 16 TOTHEAD P ’
oOpasyromass ¥ OCh, Kakoe TeJo
Ha3bIBACTCAd  [MJIMHIPOM M Kak
Ha3bIBAIOTCSI  €r0  DJIEMEHTHI, Kak
Humaap 3 MOJYYUTh WIMHAP TYTEM BpalleHUs
IPSIMOYT OJIbHUKA; n300paxxaTh
IWJIMHAP ¥ €r0 CEYEHHS IIOCKOCTBIO,
Konyc 4 MPOXOsLIEH yepes 0Cb, u




IJIOCKOCThIO, TEPHEHAUKYISAPHON K
ocH; OOBSICHATH, YTO MPUHUMACTCS 32
IIOIIA b OOKOBOW  TIOBEPXHOCTH
WIAHJPA, U BBIBOAUTH (DOPMYIIBI IS
BBIYMCIEHHAS OOKOBOM M  IIOJHOH
MOBEPXHOCTEN  LWJIMHApA; pPElaTh

3aJauu Ha BBIUMCJICHUE Hu
JI0Ka3aTelabCTBO, CBSI3aHHBIC C
uuHApoM. OOBSICHITH, YTO TaKoe
KOHHYECKast TOBEPXHOCTb, ee

oOpasyromiasi, BeplUIMHA U OCb, KakKoe
TENO Ha3blBaeTC] KOHYCOM H Kak
Ha3bIBAIOTCS €r0  JJIEMEHTHI, Kak
MIOJIyYUTh KOHYC IIyTEM BpaIlEHUS
IIPpAMOYT'OJIBHOI'O TPEYroJIbHUKA,
M300pakaTb KOHYC M €ro CEYCHHS
TUIOCKOCTBIO, TIPOXOAAIIEeH Yepe3 Och,
U INIOCKOCTBIO, IEPIIEHIUKYISIPHON K
ocH; OOBSICHSTH, UYTO MPUHUMAETCS 3a
wiomanas  OOKOBOM  MOBEPXHOCTH
KOHYCa, W BBIBOJUTH (OPMYNBI s
BBIYUCIICHUS OOKOBOM U  TOJHOH
MOBEPXHOCTEH KOHYCa; OOBSACHSTH,
KaKoe TeJIO Ha3bIBACTCS YCEYEHHBIM
KOHYCOM M KaK €ro IHOJYYHUTH IIyTEM
BpALLEHUS IPSIMOYTOJIBHOW Tparieuuu,
BBIBOJIUTE (DOPMYIY ISl BBIYUCICHUS
OOKOBOIi TIOBEPXHOCTH YCEUYEHHOTO
KOHYCa; pemarhb 3a1a4n Ha
BBIUMCICHWE W JI0Ka3aTellbCTBO,
CBSI3aHHBIE C KOHYCOM M YCEYEHHBIM
KOHYCOM. DopMyIUpOBaThH
ompenenenuss chepsl W mapa, HX
[eHTpa, paadyca ©  JHAMETpa;
WCCIIEZIOBATh B3aMHOE PACIIOIOKEHHE
cdepbl U MIOCKOCTH, (HOPMYITHPOBATH
OTIpeNeNeHne KacaTelnbHON IJIOCKOCTH
K chepe, (hopmynupoBaTh u
JIOKa3bIBaTh TEOPEMBI O CBOMCTBE M
MpU3HAKe KacaTeNbHOW IIIOCKOCTH;
OOBSICHATH, 4YTO MPUHUMAETCI 32
wiomaas cheppl W KaK  OHa
BEIpaXKaeTcss uepe3 pamuyc cdepsl;
WCCIIEZIOBATh B3aIMHOE PACIIOIOKEHHE
chepbl U TPAMOW; OOBSICHATH, Kakas
chepa Ha3pIBaeTCs BIHCAHHOW B

WIAHIPAYECKYIO (KOHHYECKYTO)
MOBEPXHOCTH W  KaKhe  KPUBHIC
MTOIYYarOTCsI B CEUEHHAX
UUIMHAPUYECKON u KOHUYECKOU
MTOBEPXHOCTEH Pa3TUYHBIMHA

IUIOCKOCTSMH; ~ pemiath 3ajadyd, B
KOTOPBIX (QUTYpUPYIOT KOMOWHAIHH
MHOTOTPAaHHUKOB W TeJl BpalleHHUS.
Ucnone3oBaTh KOMITBIOTEPHBIE
IPOrpaMMBbl pu H3YyYeHHUU
MOBEPXHOCTEH U TeJl BPaLICHUSL.

Coepa 7

Kontponsnas padora Ne5 1

3auétNo4 1
O0béMbI TEN 17

O6’B$[CH$ITB, KaK H3MCPAIOTCA 00BEMBI
TCJ, IPOBOAA aHAJIOTUIO C UBMCPCHUCM
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O0BEM PSAMOYTOJILHOTO
napasuienenunena

OOBEMBI IPSMOI TTPUMBI U
HWIAHIpA

OOBbEMBI HAKIIOHHOW MTPU3MBI,
MUPaMUIBI © KOHYCa

O06bEMm 1mapa 1 wiIomaIbL
cepsr

KonTponsnas pabora Ne6

3auétNe5

TuIomaaei MHOT'OYTOJIbHUKOB;
(GopMyIHMpOBaTh OCHOBHBIE CBOICTBa
00BEMOB U BBIBOJMTH C MX MOMOIIBIO
dopmyiny o0bemMa MOPSIMOYTOJIBHOTO
napasuienenunena. GopmyaupoBats u
JIOKa3bIBaTh TeopeMbl 00 o00beme
OPSIMOI IPU3MBI U 00bEME IIMITHHIPA;
pewmiath  3amayd,  CBSI3aHHBIE  C
BBIUMCIICHUEM OOBEMOB 3THX TEI.
BreiBoauTe uHTErpasibHyto (opmymny
I BBIYUCJICHUA O6’IJCMOB T€Il H
JIOKa3bIBaTh C €€ TMOMOIIBI0 TEOPEMbI
00 oObeMe HAKJIOHHOW MPHU3MBI, 00
o0bemMe mupaMuisl, 00 00beMe KOHyCa;
BBIBOAUTE (DOPMYIIBI ISl BEIYUCIICHUS
00BEMOB YCEUEHHOW NHUpaMUIbl U
YCEUEHHOI'0 KOHYCa; pelaTh 3ajadyu
CBA3aHHBIC C BBIYHCIICHHEM 06’LeMOB
OTUX  TeI. dopMynupoBarb U
JIOKa3bIBaTh TeopeMy 00 oObeMe Iapa
U C €¢ MOMOIIBIO BBIBOAUTH (POPMYITY
JUIA BBIYHUCIICHUA 00BEMOB 1mapoBoOro
CerMEeHTa U IIapOBOr0 CEKTOPA; peliaTh
3aJa4u CBA3aHHBIC C BbIYUCICHUEM
00HEMOB PA3NUYHBIX TEL.

BexkTopsl B
NPOCTPAHCTBE

[TonsiTue BexTopa B
MIPOCTPAHCTBE

CnosxeHne U BEIYUTaHUE
BCKTOPOB. VYMHOXKEHHE
BCKTOpa Ha YUCJIO

KOMHHaHapHBIe BCKTOPBI

3auétNe6

DopMyIupoBaTh OIIPENEIICHUE
BEKTOpa, €ro JUIMHbI, KOJUTMHEAPHBIX U
paBHBIX BEKTOPOB, MIPUBOINTD
npuMepsl  (PUBUYECKHX  BEKTOPHBIX
BeurH. OOBSCHSTH, KaK BBIBOIATCS
JIeHCTBUS CIIOJKEHUS BEKTOPOB,
BBIUATAHWUSI BEKTOPOB W YMHOXKEHHE
BEKTOpa Ha YHCIIO, KaKHMH
CBOWCTBaMH OHH 00Jaaf0T, YTO TAKOE
MPaBWJIO  TPEYrojdbHUKA, MPABHIO
napajuierorpamma u MIPaBUIIO
MHOTOYTOJIbHHAKA CIIOKEHUSI BEKTOPOB;
pemars  3ajadd,  CBSA3aHHBIE  C
JEHCTBUSIMH HaJ BEKTOpaMHU.
OOBACHATS, KaKue BEKTOPBI
HA3BIBAIOTCS KOMILTaHAPHBIMU;
(hopmynHIpoBaTh u JIOKa3bIBaTh
YTBEpIKICHUE 0 MIpU3HAKE
KOMIUIAHAPHOCTA  TPEX  BEKTOPOB;
OOBSICHSTH, B YE€M COCTOHT IPABHIIO
napajulelienuIea CIOKEHUs — Tpex
HEKOMITJIaHAPHBIX BEKTOPOB;
(hopmynrpoBaTh u JIOKa3bIBaTh
TEOPEMY O Da3JIOKEHUH JFO00ro
BEKTOpa o TpeM TAaHHBIM
HEKOMITJIaHAPHBIM BEKTOpaM;
MPUMEHSATh BEKTOPHl TIPU PEIIeHUU
TEOMETPUIECKHX 3a]1aY.

1,4

MeToa KOOPpAMHAT B
NMPOCTPAaHCTBE.
JABuxeHust

15

OOBsICHATS, Kak BBOJUTCS
MpsIMOYTroJIbHAsl CHCTEMa KOOpJUHAT B
MPOCTPAHCTBE, KakK ONpPENEAIoTCs
KOOpDJMHATHI TOYKH W KaKk OHH
Ha3bIBAIOTCS, KaK  ONpPENesioTcs
KOOPJMHATHI BEKTOPa; POPMYIHPOBATH
W JIOKa3blBaTh  YTBEPXKICHHS: O
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Koopannatel Touku u
KOOPAMHATHI BEKTOpa

CkansipHo€ Mpou3BEICHUE
BEKTOPOB

JBroxeHust

KonTtponeHas padora Ne7

3auétNe7

KOOpJMHATaX CYMMBbI ¥ PA3HOCTH JIBYX
BEKTOPOB, 0 KOOpJMHATAX
NPOM3BECHUSI BEKTOpa Ha YHCIO, O
CBSI3U MEXJY KOOpIUHATaMH BEKTOpa U
KOOpJMHATaMH €ro KOHIIa W Hayana;
BBIBOAUTH W  HCIONB30BaTh  MpPH
pewerny 3agad GopMynbl KOOpAWHAT
cepenuHbl OTPE30K, IUIMHBI BEKTOpa U
PacCToAHUA MEKAY ABYMSA TOUYKaMU,
BBIBOJIUTH YpaBHEHUS CQepbl AaHHOTO
paandyca C LIEHTPOM B JAHHOW TOYKE.
OOBSICHATH, KaK ONpenensiercs Yyroi
MEXAY BEKTOpaMu; (OpMYyITHUPOBAThH
orpe/ieNieHre CKaJIIPHOTO
MIPOU3BEICHUS BEKTOPOB;
(hopMyIMpOBaTh u JIOKA3bIBaTh
YTBEPXKJEHUS O TO  CBOMCTBax;
O6’[)HCH$ITB, Kak BBIYUCIUTL  YI'OJI
MEXAY ABYMS IPSIMBIMU, a TAKKE YroJl
MEXAY IHOpsMOM M IUIOCKOCTBIO,
HCIIOJIB3YSA  BBIPAXKCHUEC CKAJIAPHOTO
MMPOU3BCIACHNUA BCKTOPOB UYCPE3 UX
KOOpAWHAaThI; BBIBOAWUTH YPaBHCHUC
IIJIOCKOCTH, MPOXOsILEN yepes
JTAHHYIO TOUYKY U IEPIEHIUKYIIIPHON K
JaHHOMY  BeKTOpy, U  (opmymy
pacCTosasHrsA OTTOYKU JO IIJIOCKOCTH,
IPUMEHATh BEKTOPHO-KOOPAMHATHBIN
METOJ IIPU PEIIEHUH IeOMETPUUECKUX
3agad.  OOBACHATH, 4YTO  TaKoe
0TOOpaKeHNe MPOCTPAHCTBA Ha ce0sl U
B KakOM ClIyya€ OHO Ha3bIBaeTCs
JBHKEHHEM IIPOCTPAHCTBA; OOBSICHSTS,
YTO TAKO€ IEHTpajbHas CHMMETPHUS,
oceBasi ~ CUMMETpHA,  3€pKajbHas
CUMMETPHSI ¥ NapajielbHbIi IepeHoc,
00OCHOBBIBATH YTBEPKACHUS O TOM,
YTO 3THU OTOOpPA)XEHUs] HPOCTPAHCTBA
Ha ce0s SABISIOTCA  JBMKEHUSMU;
OOBACHSTH, 4YTO TAaKOE LEHTPAIBHOE
momoowe (romoreruns) u
npeoOpa3oBaHusl TOAOOHA, Kak C
MOMOIIIBI0  TIPe0Opa30oBaHus OO0
BBOJAWTCS TOHATHN MOMOOHBIX GUTYD B
IPOCTPAHCTBE; MPHUMEHATh ABHMKCHUS
U TpeoOpazoBaHUS MOAOOHS TpH
PELICHUU TeOMETPUYECKHX 3a1a4.

3akaounTeIbHO0e
MOBTOPEHHUE MPHU
NOAr0TOBKE K HTOrOBOM
aTTecTaluy 1Mo
reoMeTpuu

14

Bcero

136

Hroro

340

10-11 kaacc (6 yacoB B He/leJI10)

Yriy0/1éHHBbIH YPOBEHDb




Paznen Tembl Kou- XapakTepucTuka
nmporpam BO OCHOBHBIX BU/IOB
MBI qgacoB ACATCIBHOCTN YIYCHUKA
10 kaacc
Haxomute cymmy Oeckoneuno | 1,2,4
JlelicTBHTe/IbHbIEC YHCIA 18 | Yommaomeii  reomerpuicckoii
MIPOrPECCUU. IlepeBoauTh
OECKOHEUHYIO  TIEPHOIUYECKYIO
Llenbie 1 panOHABHBIC YHCIIA 2 1poOb B OOBIKHOBEHHYIO JpOOb.
JlefCTBUTENBHBIE YKCIIa 2 IIpuBoswTs  TpuMepbl  (1aBaTh
beckoneuHo yObIBarorast orp eﬂfﬂeHHe) ap I/I(vaeTI/I‘IeCKI/IX
KOpDHEM HaTypalbHOH CTElEHH.
TCOMCTPHHICCKA TIPOTPECCH 2 ITosicHATh Ha NpUMeEpax IOHATHE
ApudmeTHuecKuii KOPEHb CTENeHH c THOOBIM
HATypaabHOM CTeTeH: 4 ACHCTBUTENBHBIM  TIOKA3ATENEM.
IIpumensaTe npaBwia JEUCTBUH C
Crenenb ¢ parioHaNbHbIM 1 pajMKanamMu, BBIPOKEHHAMH CO
JCHCTBUTEIIBHBIM 5 CTENEHSIMH € palMOHAIBHBIM
OKAa3aTCIIIMHA MTOKa3aTeIeM (or00BIM
Ypox 06001IeHNST 1 2 JICHCTBUTENBHBIM — [IOKA3aTeleM)
cucTeMaTH3aluy 3HaHUH npu BBIYHCIIEHHAX u
KourponbHas pabota Nel 1 npeoOpa3soBaHUAX  BBIPAKEHUM.
Jloka3bIBaTh TOXKJECTBA,
coJieprKarime KOPEHb
HATYpaJbHON CTEIEHH W CTCICHH
¢  moOBIM  JEHCTBUTEIbHBIM
IOKa3aTesnem, IPUMEHSIS
[ pasnuunble crocoObl. [IpuMeHsTh
Q_‘ YMEHUS peoOpa3oBHIBATH
V=) BBIDOKCHUSI M JIOKa3bIBATh
<5} TOXIIECTBA TIPU PEIICHHU 3a1ad
- MOBBIIICHHON CJI0KHOCTH
= Ilo rpapukam  crenensbix | 3 4
< CreneHHasi pyHKIHs 18 byHKIIMKA (B 3aBUCHMOCTH OT
nokasareJs CTETIeHH)
ONHMCHIBaTh  UX  CBOMCTBA
N 3 (MOHOTOHHOCTb,
Crenennas ¢pyHkmus, eé .
. OTPaHUYEHHOCTb,  YETHOCTD,
CBO¥CTBA U Irpaduk N
HEYETHOCTD). Crtpouts
> CXEMaTUYECKU rpaduk
B3aumuo o6paTHbie GHyHKIHH CTeneHton Pynicuin 5
3aBHCHUMOCTH oT
MPUHAUICKHOCTH  TOKa3aTens
cTeneHn (B aHATUTHYECKOU
PaBHOCHIIBHBIE YpaBHEHHS U 4 R paccMaTpHBAEMOii
HEpaBEHCTBA byskumm) K OfHOMY M3
paccMaTpUBaeMBbIX YHCIIOBBIX
MppanyoHanbHeIe ypaBHEHH 4 MHOECTB (IIpHU TOKa3aTesiX,
MPUHAUISKANINX  MHOXKECTBY
HENBIX YHCEN, TMpHU JIIOOBIX
VppanmonanbHbie 2 NeCTBUTENBHBIX TIOKA3aTENAX)
HCpaBCHCTBA ¥ TEPEYUCIIATL €€ CBOMCTBA.
Onpenensith,  SBISIETCS  JIK
¢bynkus oopatumoit. CTpouTh
Ypok 0bobmenns u 5 2 rpaQuK CIOXKHON (YHKIMH,
CUCTeMAaTH3aINH 3HAHUN




KonTtponsnas padota Ne2

JIpOOHO-PALIMOHATIEHOMN
byHKIIH 3JIEMEHTAPHBIMHU
METOIaMU. [IpuBoauts
MPUMEPHI CTETICHHBIX (QYHKITHI
(3a1aHHBIX c TOMOIIILIO
dopmynsl  wim  rpaduka),
o0nasaromux 3a/laHHBIMU
CBOWMCTBAMH (manpumep,
OTPAaHUYEHHOCTH). Pa3bsiCHATH
CMBICT NEPEYNCIIEHHBIX
CBOMCTB. AHanusupoBaTh
noBegeHne  QyHKOMA  Ha
pa3IUYHBIX y4acTKax OO0JIacTH
oTpe/eNieHus, CpPaBHHBATh
CKOPOCTH BO3pacTaHus
(yObIBaHUs) (GyHKIMIH.
®opMyaMpoBaTh OMpEIETICHUs
MIEPEUYUCIEHHBIX CBOWCTB.
Pacnio3naBaTte paBHOCHIIBHBIE
npeoOpazoBaHus,
npeoOpa3oBaHusl, MPUBOASIINE
K yYpaBHEHUIO-CIIEICTBUIO.
Pemars MpocTenIme
UppalMOHAJIbHbIE ypaBHEHUS,
UppaloOHalIbHbIe HEPAaBEHCTBA
U ux cucremsl. Pacro3naBaTh
rpaduku U CTPOUTH TpaduKu
CTETNIEHHBIX byHKIHH,
UCIIOJIB3YSI TPadOIoCTPOUTENH,
M3ydaTh CBOWMCTBa (DYHKIIUNA TIO
ux rpadukam. GopmMynupoBaTh
TUNOTE3bl O  KOJMYECTBE
KOpHEM YpaBHEHHU,
coJiepKaIux CTETICHHbIE
byHKIMHM, W TPOBEPATH HX.
Beimmonusate  mpeoOpazoBaHus
rpadukos CTETIeHHBIX
byHKIMIA: napasuieIbHbIN
MIePEHOC, PacTsHKCHHE (CKATHE)
BJIOJIb ocH OopauHaT
(moctpoeHne  rpaduKoB ¢
MOYIISIMH, MOCTPOCHUE
rpaduka oOpatHON GyHKIMH).
IIpumeHATH CBOMCTBA
CTEMeHHOW  (QYHKUIMU  TpHU
pEeIlIeHNY MPUKIIAJHBIX 33124 U
3a/aq MOBBIIIEHHON
CJIOKHOCTHU

Iloka3areanHasn
GyHkums

12

ITo rpadukam mnokaszarenbHOM
byHKIIN OTIHMCHIBATh eé
CBOMCTBA (MOHOTOHHOCTS,
orpaHuu4eHHOCTh). [IpuBoauTH
IIPUMEpBI [IOKa3aTeJIbHOU
byHKIIH (3amanHOM C
HOMOIIBI0  (OPMYNIBI WM

2,3,4,6




[TokazarenpHas GyHKIHS, €€ 2 rpaduka), obnanaromeit
CBOMCTBa U rpaduk 3aJaHHBIMU CBOMCTBaMHU
(Hampumep, OTPaHUYEHHOCTH).
Pazbscuars CMBICII
[Toka3zaTenbHbIe ypaBHEHUS 3 IIEPEYUCIIEHHBIX CBOMCTB.
AHanu3upoBathb MIOBEJICHUE
GyHKUMI ~ Ha  pa3IMYHBIX
[Toka3zarenbHbIe HEpAaBEHCTBA 3 y4acTKax obnactu
onpe/eseHus, CpaBHUBATH
CKOPOCTH BO3pacCTaHus
CHCTEMBI TOKA3aTeIbHBIX 2 (yObIBaHusA) (byHKIUH.
ypaBHeHI/Iﬁ 1 HEpPaBCHCTB qDOpMyJIHpOBaTL OIIPCACIICHUA
MePEUYNCICHHBIX CBOMCTB.
Pematp MpoCTENIINE
Ypox 060011eHS 1 1 IMOKa3aTCIbHbIC YpaBHCHUSI,
CHUCTEMAaTHU3allun 3HAHUN HCPAaBCHCTBA M HUX CHUCTCMBEI.
Pematp MOKa3aTeIIbHbIE
1 ypaBHEHUS MEeTOJaMH
KontponsHas padota Ne3 pas3joXKeHUsT Ha MHOXHUTEIH,
croco6om 3aMEeHbI
HEW3BECTHOTO, c
HCII0JIb30BAHUEM CBONCTB
(GYHKIIMU, pemiaTh ypaBHEHUS,
CBOJISIIITECST K KBaJpaTHBIM,
UPPALMOHAIIBHBIM. Pemars
noKasareibHble  ypaBHEHUS,
MPUMEHSIST pa3IMuHble METO/IBL.
Pacro3naBate  rpaduku  u
CTPOHTH rpaduk
MOKa3aTeIbHOU dbyHKINH,
UCIOJIB3YS TPadoroCTPOUTENH,
U3y4aTh CBOWCTBA (PYHKIUU 11O
rpadpukam.  DopMyaUpPOBATH
TUIOTE3bl O  KOJHMYECTBE
KOpHEM YpaBHEHHU,
CoJIepKaluX TOKa3aTeNlbHYIO
byHKIMIO, U TPOBEPSATH HX.
Breimonusate  mpeoOpazoBaHus
rpaduka noKasareabHOU
byHKIMH: napasuieIbHbIH
MePEHOC, PacTsHKCHHE (CKATHE)
BJIOJIb ocH OopauHaT
(moctpoeHue  rpaduKoB  C
MOIYJISIMU, MOCTPOEHUE
rpaguka oOpatHoi (yHKUIMN).
IIpumeHaTh CBOMICTBA
MoKazaTeabHOH (QYHKIUU MpU
pELIeHNH MPUKIIAIHBIX 3a0a49 1
3a7a4 MOBBIIIEHHOU
CJI0KHOCTHU
BeimosHaTh npocreimme | 12 4 8
Jlorapugmudeckasn 19 | mpeodpasosans 5
dynKmus JorapuMUUECKUX BBIPAKCHUN

C HCHOJb30BAaHHEM CBOMICTB




Jlorapudmuueckas QyHKIISL

CoiicTBa J0rapr(pmMoB

JlecaTu4HbIE U HATYypaJIbHbIE
JaorapuQmbl

Jlorapudmuueckas QyHKIHS,
e€ cBoiicTBa U rpaduK

JlorapudmMuueckue ypaBHEHHUsI

Jlorapudmuueckue
HEpaBEHCTBA

Ypox 06001IeHNST 1
CHUCTEMAaTU3ali 3HaHUU

KonTtponsHas padorta Ned

gorapuMoB, €  TMOMOIIBIO
dbopmyn nepexo/a. Ilo
rpa¢puky  jorapumMuyeckoi
¢yHkuun  ommceiBaTh €€
CBONCTBA (MOHOTOHHOCTb,
IPAaHUYEHHOCTB).
[IpuBouTH
norapuMUIecKon
(3amanHOI c
dopMynel WM
obnanaroiei 3aJaHHBIMU
CBOWMCTBAMH (manpumep,
OTPaHUYEHHOCTH). Pa3bsiCHATH
CMBICIT NePEYNCIICHHBIX
CBOWCTB. AHanu3upoBaTh
OBEACHHE byHKUIMIMA Ha
pa3IMYHBIX y4acTKax OO0JIacTH
OTIpe/IeIICHN S, CpaBHHBATh
CKOpPOCTH BO3pACTaHUs
(yObIBaHUs) (byHKIHIHA.
dopmynmupoBaTh OMpPEICTICHHS
MIEPEYUCIEHHBIX CBOWCTB.
Pemars MpocTenIme
norapu(MHUYEeCKHEe ypaBHEHHUS,
JorapuMuIecKue
HEPAaBEHCTBA U HUX CHUCTEMBL
Pemats JorapuMuIecKre
ypaBHEHUs Pa3ITUYHBIMU
METOJAMU. Pacnio3naBathb
rpaduku W CTPOUTH Tpadux
Jorapu(MUIEecKOr  (PyHKIIUH,
UCIOJIB3YS rpadoroCTPOUTEH,
U3y4aTh CBOWCTBA (PYHKLUU T10
rpadukam, hopmynupoBaTh
TUIOTE3bl O  KOJHMYECTBE
KOpHEM YpaBHEHHH,
coJieprKaIux
jorapu@muueckyro (yHKIHIO,
U TPOBEPSITh UX. BHIMOIHATH
npeoOpazoBaHus rpaduka
jgorapu@mMuueckod  QyHKIUU:
napasuieIbHbIH HEPEHOC,
pacTsbkeHue  (cKatue) BAOJb
ocl opAMHAT  (MOCTpOEHUE
rpadukos c MOJTyJISIMH,
noctpoeHue rpaduka oopaTHoi
byHKIMN). [TpumeHsTH
CBOMcTBa  Jorapu(pmMUUecKoi
byHKIMH npu  pelieHun
OPUKIATHBIX 3a7ad W 33134
MOBBIIIEHHON CIIOKHOCTH

pUMEpBI
byHKIIIHA
MOMOIIBIO
rpaduka),

Tpuronomerpuuyeckue
dhopmy.ibl

27

PaguanHas mepa yria

[TepeBonTh T'pagyCHYIO Mepy
B paJudaHHyl0O M 0OpaTHO.
Haxomute Ha  OKpYXHOCTH

1,4,5,7




[ToBOpPOT TOUKM BOKpYT Hauaia 2 I10JIO’KEHUE TOYKH,
KOOpPJMHAT COOTBETCTBYIOILIEH  JTaHHOMY
Omnpenenenne cunyca, 2 JEACTBUTEIILHOMY YUCITY.
KOCHHYCa ¥ TaHI'€HCa yria Haxomuts 3Haku 3HaueHuit
3HaKu CUHYyca, KOCUHYCa U 1 CHUHYyCa, KOCHHYyCa, TaHIEHCa
TaHI'€HCa qucia. BeIABIATE 3aBUCUMOCTh
3aBUCUMOCTb MEXK]Iy CHHYCOM, MCXKAY CHHYCOM, KOCHHYCOM,
KOCHHYCOM M TAHT'€HCOM 2 TAHI'€HCOM OJIHOTO U TOTO K€
OJTHOTO ¥ TOTO K€ yIria yriaa. IlpumeHars  naHHBIE
Tpuronomerpruyeckue 3 3aBUCUMOCTH st
TOXKECTBa JOoKaszaTeIbCTBa TOXJICCTBA, B
CuHyc, KOCHHYC U TAHT'€HC 1 YaCTHOCTH Ha ONPEHEIEHHBIX
YITIOB 0L 1 -0 MHO>KecTBax. [IpumeHsTh Hpu
DOpMYyJIbI CIOKEHHS 3 NpeobpazoBanmsIX u
CuHYyC, KOCHHYC M TAHT'€HC 2 BBIUUCIICHUSX (OPMYIIBI CBS3H
JBOIHOTO yria TPATOHOMETPHYECKHX
CuHyc, KOCHHYC U TaHTEHC 2 Gyskuuit yrios o u - o,
HOJIOBHHHOTO yIia (1)0pi\/[}0‘11:1 CIIOXeHUSs, (GOPMYJIbI
DOPMYJTBI IPUBECHIA 2 JIBOMHBIX W TIOJOBHUHHBIX
CyMMma 1 pa3HOCTh CHHYCOB. 3 Y108, (OpMYJIbI IpHBCICHNS,
CymMa 1 pa3HOCTh KOCHHYCOB (popMYIbI CyMMEL 1 pasHOCTH
v Y I — CHUHYCOB, CYMMBI WU pPa3HOCTH
oK 0000111
CUCTeMAaTH3allK 3HAaHUU 2 KOCHHYCOB, TPOMIBEACHHA
Kontponsnas padota Ne5 1 CHHYCOB M KOCHHYCOB.
Jloka3bIBaTh TOXKICCTBA,
MPUMEHSISI Pa3IMYHbIE METO/IbI,
UCIIOJIb3YSI BCE  H3YYEHHBIE
dbopmynsl.  [IpumMeHarp Bce
M3yYCHHbIC CBOICTBA u
dbopMynsl  TIPH  PEIICHHUH
NPUKIATHBIX 3a7ad M 33434y
MOBBIIICHHON CI0KHOCTH
YMerr HaxomuTh apkcunyc, | 1,4,5,7
Tpuronomerpuyeckue 18 | dPKKOCHHYC, apKTaHICHC
JEHCTBUTENILHOTO qucha.
YPaBHCHHUSA I .
PUMEHSTH CBOICTBa
apKCHHYCa, apKKOCHHYCAa,
apKTaHreHca Yucla.
YpaBHeHue cos X = a 3 [IpumenaTs  GopMynbl  Ist
HAXO0XKJICHUS KOpHeH
) ypaBHEHUH cOS X=a, Sin X =a, tg
YpaBHeHue sin X = o 3 X = a YMerTb pemwarb
TPUTOHOMETPHUECKUE
YPaBHEHHUS: JMHENHbIE
YpaBHeHue tg x = a 2 OTHOCHUTEIEHO cUHyca,
KOCHMHYyCa, TaHIeHca  yria
(uucna), CBOJISALIUECS K
Pemenne 5 KBaJpaTHbIM u JIPYruM
TPUTOHOMCTPHHICCKUX areOpanyeckuM ypaBHEHHSIM
ypaBHEHUH IIOCJ€ 3aMEHbl HEH3BECTHOTIO,
[TpumepsI perieHust CBOJSIIIMECS K IPOCTEHIINM
IPOCTEHIIHX 2 TPUTOHOMETPUYECKUM
TPUTOHOMCTPUYCCKUX YPaBHEHUAM mocJe
HCPaBCHCTB pa3lloKEHUSI HAa MHOMKUTEIU.




Ypok 00001eHNS 1
cucTeMaTU3alui 3HaHUU

KonTtponeHas padota Ne6

Pemats ogHOpoaHbIe (TIEpBOIt
Y BTOPOM CTENEHH) YpaBHEHUS
OTHOCUTEIIBHO  CHHYCa W
KOCHHYCa, a TAK)KE CBOSIIMECS
K OJIHOPOJHBIM YpPaBHEHUSIM.
Hcmons3oBaTth METOJT
BCIIOMOT'aTEILHOTO yria.
[IpumensTh METOJ
MIPEABAPUTEIIBHOMN OLICHKH
JEBOM M IpPaBOM  YacTeu
ypaBHEHUA. YMETb IPUMEHSThH
HECKOJIBKO ~ METOJ0B  IIpu
pemieHun ypaBHeHus. Pemats
HECJI0KHBIE CUCTEMbI
TPUTOHOMETPUUECKUX
YpaBHEHUM.
TPUTOHOMETPHUUECKUE
HEpPaBEHCTBA C  IIOMOIIBIO
€IMHUYIHOMN OKPYKHOCTH.
[IpumeHsTh BcEe U3Y4YECHHBIE
CBOMCTBA U CHOCOOBI pellIeHus
TPUTOHOMETPUUECKUX
YpaBHEHUN U HEPaBEHCTB MpHU
pellIeHny MPUKJIaJHbIX 33/1a4 U
3aga4 MOBBIIIIEHHOU
CJIOKHOCTH

Perate

HTorosoe moBropeHue

24

11 kaace

TpuronomerpuuecKkue
GyHxkuun

20

OO6uacTh onpeaeseHus u
MHO>KECTBO 3HAUCHUN
TPUTOHOMETPUIECKUX

byHKIMI

YETHOCTH, HEUETHOCTD,
MEePUOIUYHOCTD
TPUTOHOMETPUUECKUX

byHKIMI

CBOMCTBO QYHKIMH Y = COS X
u e€ rpauk

CBoOMCTBO YHKIMH Y = Sin X U
e€ rpauk

CBoMCTBO QYHKIIMH Y = tg X U
e€ rpauk

Ob6patHbie
TPUTOHOMETPHUYECKHE

GbyHKITIN

I[Ilo  rpadukam
ONHUCHIBATh  UX
(MOHOTOHHOCTb,
OTPaHUYEHHOCTb,  YETHOCTb,
HEYETHOCTh, MEPUOJAUYHOCTB).
[TpuBoIUTH PUMEPBI
byHKIUH (3a1aHHBIX c
noMOUIpl0  (opMyNbl WM
rpaduka), 00J1aIaroIux
3aJJaHHBIMH CBOMCTBaMH
(HanmpuMep, OrpaHUYCHHOCTH).
Pa3bsacHaTh CMBICT
MEPEYUCIICHHBIX CBOIICTB.
N3o0paxath rpaguku
CIIOYKHBIX byHKIII c
HOMOIIBIO
rpagonocTpouTenei,
OTNHCHIBaTh WX  CBOMCTBA.
Pewars MPOCTENIINE
TPUTOHOMETPHUUYECKHE
HEPaBEHCTBA, UCTIONB3YS
rpadux GyHKIUH.
PacnioznaBats rpaduxu
TPUTOHOMETPHUYECKHUX
¢bynkuii, rpadgukn oOpaTHBIX
TPUTOHOMETPHUYECKHUX

byHKIIUH
CBOMCTBA

2,3,4,7




Ypok 00001eHNS 1
cucTeMaTU3alui 3HaHUU

KonTtponsnas padora Nel

IIpumenars u
CBOMCTBA

byHKIHA.
JI0Ka3bIBaTh
00paTHBIX
TPUTOHOMETPUUECKUX
¢ynkuuii. Ctpouth Tpaduxu
3JIEMEHTapHbBIX GyHKIHH,
UCIIOJIB3YS
rpadonOCTPOUTENIH, U3y4daTh
CBONCTBA 3JIEMEHTaPHBIX
¢ynkuii mo wux rpadukam,
dopMynupoBaTh THUIIOTE3Bl O
KOJINYECTBE KOpHEHN
YpaBHEHUH, COZIEPKALINX
JlIeMEHTapHble  (QYHKIUH, |
IPOBEPATh UX. BBINOIHATH
npeobpa3oBaHus  IpaduKoB
JIEMEHTapHBIX GbyHKIMI:
HapauIeIbHbIN IIEPEHOC,
pacTsikeHue (Ckatue) BIOJIb
ocu opauHar. [IpumeHsaTs
apyrue 3JIeMEHTapHbIe
CIocoObI MOCTPOCHUS
rpaukoB. YMeTb NPUMEHSTH
pa3InyuHbIe METO/IbI
JI0Ka3aTeIbCTB HCTUHHOCTHU

MareMaTH4YeCKHU aHAJIHN3

IIpousBoaHas u ee
reoMeTpPpUYeCKHU CMbICJI

20

[IpousBoaHas

[IpousBoHas cTeneHHOM
byHKIIN

[IpaBuna quddepeHmpoBanus

[Ipou3BoiHBIE HEKOTOPBIX
AJIEMEHTapHbBIX PYHKIUN

I'eomeTpurueckuil cMbICI
MPOU3BOTHOMN

Ypoxk 06001IeHHS 1
CHCTEMAaTU3aLH 3HAHUI

KonTtponpHast padota Ne2

[IpuBoaUTH MIPUMEPHI
GYHKITNH, SIBIISTFOIIIAXCS
HENPEPBIBHBIMU,  UMEIOIIUX
BEPTHUKAIBHYIO,
TOPU3OHTAIBHYIO ACHUMIITOTY.
3anuceIBaTh ypaBHEHUE
KOKIOW U3 OTHUX AaCHUMIITOT.
YMmers 1o rpaduky GyHKIEH
OTIPEIeIATh MPOMEKYTKU
HENPEPhIBHOCTHU U TOYKH
pa3pbIBa, €CIIU TaKHE UMEIOTCSI.
YmeTh JOKa3bIBaTh
HENPEPBHIBHOCTH (DYHKIIHH.
Haxomuts YIJI0BO#
K02 PUIMEeHT KacaTeJIbHOW K
rpaduky QyHKINH B 3a1aHHOMN
Touke. HaxouTh MTrHOBEHHYIO
CKOPOCTh JBUOKCHUS
MaTepUaIbHOU TOUKH.
Haxoautsb MIPOU3BOIHBIC
AIIEMEHTaPHBIX b yHKIHIA.
Haxoautsb MIPOU3BOIHBIC
CyMMBI,  TIPOU3BEICHHUS |
YacTHOTO  JBYX  (YHKIIHH,
MIPOU3BOTHYIO CIIOXKHOM
byHKIIUU y="f(kx +
b).

[TpumeHsTH TIOHSITHE
MPOU3BOJHON TIPU pEUICHUH
3a/1a4

3,4,6




IpumeHenne 18 | Haxoxmuts BTOpYIO | 4,6,8
NPOU3BOIHOI K IIPOM3BOJHYI0O U YCKOPEHHE
HCCe0BaAnHMI0 hYHKIHIL pouecca, OIMCBIBAEMOIO C
IIOMOUIBIO OpPMYJIBL.
Bospacranue u yobiBaHue 2 H Gopmy
Haxonuts IIPOMEXKYTKH
GbyHKITIHN
5 b 3 BO3pacTaHuss ¥  YOBIBAHUSA
KCTPEMYMBI 191501
CTPEMYMBI QYHKI ¢ynkun.  JlokaseiBaTh, dYTO
[IpumeHeHnre npou3BOIHON K 4 3aaHKas GYHKUA BO3pACTACT
P p a (yObiBaeT) Ha  YKa3aHHOM
E)OCTPOGUHHIO rpaguKos npoMmexyrke. Haxoquts Touku
YHKIHMHA MUHUM
yMa HM  MaKCHMyMa
Han6onbm®ee Y HaMeEHbIIee 3 (byHKI7H. Haxouts
SHAUCHHA QyHKINN HauOoJiplllee ¥ HaWMEHbIIEe
Beimykiocts rpaduka 3 e —— bynKiH Ha
(yHKIIMM, TOYKH TIepernda OTpesKe. HaxoIuTh
Ypok 06obmenns u 5 2 HauOoNbIIeeE M HAUMEHBIIEE
CHCTEMaTH3aIMY 3HAaHUH 3HAYCHMUS byHKIIH.
1 UccnenoBates  QyHKIUIO C
Kontponsnas padota Ne3 MOMOIIBIO  NPOM3BOIHON M
CTPOUTH eé rpaduxk.
[TpuMeHSTh TPOU3BOAHYIO TIPH
pemeHnH TEKCTOBBIX,
F€OMETPUYECKHX, (PU3HUECKUX
U IPYTHX 3371249
HNuterpan 17 Breranciars npubmmkénnoe | 4.6,7
HepBoo6pa3Haﬂ 2 3HAYCHUEC Iouiaan 1 ’ 2 , 5
TIpaBuia HaxoXKACHHS 2 KPUBOJIMHEWHON  Tpareuuu.
11epBOOGPA3HBIX Haxonuts nepBoOOpa3HbIe
v i v = xP
[Tno1maap KpUBOJUHEHHO 3 bynkmmii: y = x°, e p € R, y
Tpanenuy ¥ NHTErpa =SIn X, y = Cos X, y = 1tg X.
BrlunciIeHrEe HHTErPAIOB. 2 HaXOHH?’ nepBoobpasnble
bynakui: f(x) + g(x), kf (x) u
f (kx + b). Beuucaate
Boruncnenue miomaseii ¢ 3 [UIOMmaH KPHBOTHHEHHOI
MTOMOIIBIO0 UHTETPAJIOB Tpanemnum c [IOMOILIBIO
[IpumeneHnnre Tporu3BOIHOM U ?IOIB%’IYHH HEOTOHa_
WHTErpania K pereHuo 2 CHOHHNA. axonuThb
NPAKTHYECKHX 33714 npuOIKEHHBIE 3HauEHUS
VoK 060GIIeHHs 1 5 HUHTETPAJIOB. Boruncnsate
CUCTeMAaTH3allK 3HAHUN TLIOMaNR KPHBOTHHCHHOH
Tpamneuuu c MOMOIIIBIO
KontponsHas padorta Ned 1 paiiell m
UHTETpaia
- [IpuMmeHsITHh TpU  peUIeHUH
(D) Kom6uHaTOpHKa 13 3aj1a4 METOJI MaTeMATHYECKO# | 1 2 5
() HHIYKIIAH. [IpuMeHATH
! TpaBuito MpoN3BeACHIA > NOpaBUJIO MPOU3BEACHUS TpU
-~ BBIBOJIE  (OPMYNBI  YHUCIA
v AT > [IEPECTAaHOBOK. CoznaBath
TaHOBKH
() CpecTano MaTeMaTUYECKUE MOOENU IJIs
o P 5 peLeHus KOMOMHATOPHBIX
(<P A3MEIICHHA 3a7a4 C IMOMOIIBIO MOACUYETA
m — qucia pasMeneHui
CoueTtaHus U UX CBOHCTBa 2 ’




bunomMm HeroTona

Ypok 00001eHNs 1
cUCcTeMaTU3alui 3HaHUU

KontponsHas padora Ne5

MEPECTAHOBOK W COYETAHUM.
Haxonuts YUCIIO
[IEPECTAaHOBOK c
TIOBTOPEHUSIMU. Pematp
KOMOWHATOPHBIE 3a7a4H,
CBOJSIILMECS K IIOJICUETY UUCIIa
COYETAHUN C TIOBTOPEHUSMH.
[TpumensaTs Gopmyny OmHOMA
Herorona. Ilpu BoO3BeaeHUU
OMHOMa B HAaTypaJbHYIO
CTENEHb HAXOJIUTh
OMHOMUAIbHBIC

K09 PUIIUEHTH TIPH TTOMOIIU
TpeyronbHuka [lackans

JJIeMEeHThI TEOPUH
BEPOSITHOCTEM

13

CoObITHsA

KomOunarus coObITHIA.
[TpoTrBOTIONIOKHOE COOBITHE

BeposTHOCTh COOBITHSA

CrnoxeHue BEpOsSITHOCTEN

Hes3aBucumeble cOOBITHS.
YMHOKEHUE BEPOATHOCTEMN

CraTtucTudeckas BCPOATHOCTDH

Ypox 06001IeHNS 1
CHUCTEMAaTU3ali 3HaHUI

KonTtponsHas padorta Ne6

IIpuBoauTH IIPUMEPBHI
CIy4allHBIX, JIOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHH.
Omnpenenarb U HaxXOJUTh
CYMMY U MPOU3BEICHNE
COOBITHI. Onpenensrtsb
BEPOSITHOCTH ~ COOBITHS B
KJIACCHYECKOM  TTOHWMAaHHUH.
Haxomuts BEPOSITHOCTh
COOBITHSI C WCIOJIb30BAaHHUEM
bopmyn KOMOWHATOPHKH,
BEPOSITHOCTL ~ CYMMBI  JIBYX
HECOBMECTUMBIX COOBITHUH U
BEpPOSTHOCTh COOBITHS,
MPOTUBOTIOJIOKHOTO JaHHOMY.
[IpuBoaUTH MIPUMEPHI
HE3aBHCHMBIX COOBITHH.
Haxoautsb BEPOATHOCTD
COBMECTHOTO HACTYIICHUS
JIBYX HE3aBUCHUMBIX COOBITHIA.
Haxoauth  cTaTUCTHYECKYIO
BEPOSITHOCTH COOBITHIA B OTIBITE
¢ OompmIMM  YHCIOM B
UCIIBITAHUU. Nwmets
NpEJCTaBICHUEe O  3aKOHE
OOJBIINX YKCEN

1,2,45

CraTucTuka

Crydaiinple BeIMYUHbI

HCHTpaJ'ILHLIe TCHACHIINH

Meps! pa3bpoca

Ypok 060011eHNs U
CHUCTEMATU3alluH 3HAHUU

3HaTh IIOHATHE
BEJIUYNHEI,

CIIy4aitHOM
MIPEJCTABIISITh
pacrpeiesieHue 3HAUCHUH
JUCKPETHOU CIIy4aiiHOM
BCIMYMHBI B BHJE YaCTOTHOH
TaOaUIBI, TOJUTOHA YacTOT
(OTHOCHTETBLHBIX 4acToT).
IIpencraBisaTe pacnpeneieHue
3HAYCHUN HEIPEPBIBHON
CIy4alHOM BEJIWYUHBI B BUJIE
YaCTOTHOM Ta0IULIBI i
TUCTOTPAaMMBbl. 3HATh MOHSTHE
T€HEPAIIbHOW COBOKYITHOCTU U
BBIOOPKHU. [IpuBouTH
MPUMEPBI  PENPE3CHTATUBHBIX

3,45




KonTtponeHas padota Ne7

BbIOOPOK 3HAUEHUH CllydailHON
BEJIMYMHBI. 3HAaTh OCHOBHBIE
LIEHTpaJIbHbIE TEHACHILIUN:
MOJAY, MEIuaHy, CpeaHee.
Haxonuts LIEHTpaJIbHbIE
TEHJICHIINH Y4EOHBIX BBIOOPOK.
3HaTh, Kakas U3 LEHTPAIbHBIX
TEHJCHLIHUH HAWJTYYIIIUM
obpazom XapakTepHu3yeT
COBOKYITHOCTb. HNwmets
IpeJICTaBICHNE 0
MaTEMaTHYECKOM  0>KMJIaHUH.
Beruncnsate 3HAYCHHUE
MaTEMaTHYECKOTO  OKUAAHUS
CIy4alHOM  BEJIWYMHBI  C
KOHEYHBIM YHUCIIOM 3HAYeHUH.
3HaTh OCHOBHbIE Mepbl
pazbpoca 3HaUYCHU CITydailiHOU
BEJIMYMHBI: pa3max,
OTKJIOHEHUE OT CpEJHEero |
qucnepcuto. Haxomuts Mepsl
pa3bpoca CITyJaitHO
BEJIMYUHBI C  HEOOJBIINM
YUCIIOM pa3IUYHBIX eé
3HAYECHUU

HTorosoe moBropeHue

26

1,2,4,6

Bcero

272

10 kaacce

I'eomerpus

HekoTropnbie cBeieHUs U3
IUVIAHUM EeTPUM

12

VYTIIbl ¥ OTPE3KH, CBSI3aHHbBIE C
OKPY>KHOCTBIO

Pemenue TPEYrOJIbHUKOB

Teopema Menenas u UeBbl

Onnunc, runepoosia u
napaboia

DopMynupoBaTh
TEOpEeMBl 00  yIiie  MEXIy
KacaTenpHOM ®W  Xopaod, 00
OTpe3Kax IepeceKaromuxcs XOp/,
0 KBaJipaTte KacaTeJIbHOM;
BBIBOJIUTH (hopmys TUTS
BBIYHCIICHUS YTIIOB MEXIY IBYMS
TepeceKaAIOIIMHUCS XOpIIaMH,
MEXKITY TIBYMSI CEeKyIINMH,
MPOBEJCHHBIMU U3 OJHOW TOYKH;
(hopMynupoBaTh W JIOKa3bIBATh
YTBEP)KIEHUS O CBOWCTBaX U
MpU3HAKaX BITUCAaHHOTO "
OMMHICAaHHOTO YETHIPEXyrOJbHUKOB;
pelaTh 3a7]a9u C UCTIOJIh30BAHUEM
W3Y4EeHHBIX TeopeM u (HopMyil.
BreiBomuTh (hopmMyIBL,
BBIpXKAIOIIHE MeraHy u
OMCCEKTpHCY TPEYroJbHUKA Yepe3
€ro CTOPOHBI, a TAKXKe pPa3InyHbIC
thopmymb TUIOMIA T
TpeyroNbHUKA; (QOPMYyITUPOBATH H
JOKa3bIBaTh  YTBEPXKAECHUS 00
OKPY)KHOCTH M TpsMod Oiiiepa;
pemars  3ajayd, UCTIONB3YS
BEIBE/ICHHBIC (dhopmynbl.
®dopMynHpoBaTh M JIOKAa3bIBATh
Teopembl MeHenass u YeBnl u
WCIIOJh30BaTh WX TMPH PEIICHUU

U T0Ka3bIBaTh

2,45




3a1ay. DopMyIUpOBaTh
orpeeneHus JIIHIICA,
TUITEPOOIIBI u napabobL,
BBIBOAUTH HUX  KaHOHHUYECKHE

ypaBHEHUSI W H300paXkaTh OTH
KpHUBBIE HA PUCYHKE.

BBenenune

[Ipenmer crepeomeTpun.
AKCHOMBI CTEPEOMETPHUH

Hexkotopsie cBenenus us
AKCHOM

[TepeuncnsaTs OCHOBHBIE GUTYDPHI B
MpPOCTpaHCTBE (TOuYKa, THpsAMad,
TUIOCKOCTE), (hOPMYIUPOBATH TPH
aKkCUOMBl 00 WX  B3aHMHOM
pacrnonoKeHun u
WUTIOCTPUPOBATh 3TH  AKCHOMBI
IIpUMEPAMU U3  OKpYXKarolen
oO0ctaHoBkH. POpMyIHpOBaTh U
JIOKa3bIBaTh TEOPEMY O IIJIOCKOCTH,
MpOXOAsAIIEH Yyepe3 NPSIMYI0 U HE
JeXKAIyl0 Ha HEW TOuKy, u
TeopemMy 0 TJIOCKOCTH,
MIPOXOAAILEH uepes JIBE
niepeceKaroecs npsiMble.

4,5

MapanjieabHOCTH
NPSAMBIX H INIOCKOCTEH

16

[TapannenbHOCTh NPSIMBIX,
MPSAMOM U TIIIOCKOCTH

B3anmHoe pacrnosoxeHue
MPSIMBIX B POCTPAHCTBE. YTOJ
MEXAY IBYMS IPSIMBIMU.
Kontponbnas padorta Nel

HapaJ'IJ'IeJ'ILHOCTL IUIOCKOCTEH

Tetpasrap u mapannenenures

KonTtponpHas padota Ne2

3auétNel

DopMyIIupoBaTh OIIpENETICHUE
TnapaICIbHbIX IMPAMBIX B
MPOCTPAHCTBE, (OPMYIHPOBATh U
JIOKa3bIBATh TEopeMy 0
TnapaICIbHBIX IPpAMBIX B
MPOCTPAHCTBE; OOBSACHATH, KaKWe
BO3MOXKHBI ~ CIIy4ad  B3aMMHOIO
pacIOIOXKEHUS NpSMON u
IJIOCKOCTH B TIPOCTPAHCTBE, U
MIPUBOJUTH WJUTIOCTPHUPYIOIIHE
MIpUMEpPBI u3 OKpYy>Karolen
00CTaHOBKH; hopmynupoBaTh
oTpeneneHne rapaieTbHbIX
NpAMON u MJIOCKOCTH,
dbopMynHpoBaTh W JOKa3BIBaTh
YTBEPKACHUS O TapalelbHOCTH
MIPSIMOM W TIJIOCKOCTH (CBOMCTBA U
MPU3HAK), pemaTh 3aJadd Ha
BBIYHCICHNUS W JOKa3aTelbCTBO,
CBSI3aHHEIE co B3aUMHOM
pacronoxeHue TIPSIMBIX u
miockocTel. OOBACHATH, KaKue
BO3MOXKHBI ~ CIIy4ad  B3aMMHOIO
pacloNOXKeHNs IBYX TPSMBIX B
MPOCTPAHCTBE, W  NPUBOIUTH
WJLTIOCTPHUPYIOIITIE MIPUMEPHL;
(hopMmynrpoBaTh oTIpe/eNieHne
CKPEIUBAOIIUXCS MPSIMBIX,
(opMynupoBaTh W JIOKa3bIBaTh
TEOPEMY, BBIPAXKAIOIIYI0 MPHU3HAK

CKPEIIUBAIONIMXCA  TMPAMBIX, U
TeopemMy 0 IUIOCKOCTH,
MpOXOASIIe depe3 omy W3

CKPEIIMBAIOUINXCS  MPSAMBIX U
MapajuleNbHON  Ipyro MpsMOii;
OOBACHATH, Kakhe JBa Jiy4ya
Ha3bIBAIOTCSl  COHOIIPABJICHHBIMH,
¢bopmynupoBaTh M JOKA3bIBATh
TeopeMy 00 yriax c
COHOIIPABJICHHBIMA  CTOPOHAMU;
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OOBSACHSATD, UTO HA3BIBACTCS YTIIOM
MEXAY MEPECEKAIOIUMHUCS
OpAMBIMA U YIJIOM  MEXAY
CKPELIUBAIOLUIUMUCS  MPSIMBIMHU;
pemaThb 3aJaunl Ha
J0Ka3aTelbCTBO, CBA3aHHBIE CO
B3aMMHBIM DPACIIONIOKEHUEM JABYX
OpSIMBIX W YIJIOM MEXAY HHMH.

DopMyIIHpOBaTh OIpeneneHue
napaelbHbIX TJIOCKOCTEH,
dbopMyIHpoOBaTh M JOKa3bIBaTh
YTBEpXKJAEHUS O TpU3HAKEe U
CBOMCTBax MapajuIeIbHbIX
IUIOCKOCTEH, MCIOIb30BaTh OTHU

YTBEPKACHUS TPH PELICHUH 3a/1a4.
OOBACHSATS, KaKast ¢burypa
Ha3bIBACTCSl TETPAdJPOM M Kakas
napajJieNieuneoM, TOKa3bIBaTh
Ha YepTexax ¢ MOJEISIX UX
JJIEMEHTHI,  W300paxkaTb  OTH
buryps Ha pPHCYHKaX,
WITIOCTPUPOBATh C UX MOMOIIBIO
pas3ii4Hble CcIy4ad B3aMMHOTO
pacronoxeHus TPSIMBIX u
IUIOCKOCTE B TPOCTPAHCTBE;
dbopmyIMpoBaTh M JOKa3bIBaTh
YTBEPKIACHUS 0 CBOICTBax
napajuiesenumnes;; OObsCHATh, YTO
Ha3blBa€TCA CEUEHHEM TeTpa’pa
(mapannenenuriena), pemraTthb
3a/aud Ha IIOCTPOEHHE CEYCHUM
TeTpas/ipa U napajesenuiena Ha
YepTexax.

IepneHANKYJISIPHOCTD 17
NPSAMBIX U IIOCKOCTEM
[TeprieHAMKYISAPHOCTD MPSAMOI 5
U TUIOCKOCTH
[leprieHAUKYAp U HAKIOHHBIE. 6
Yron mexay npsamMoun u
IJIOCKOCTBIO
JIByrpaHHbIN yroJ. 4
[leprieHAUKYIAPHOCTD
IIJIOCKOCTEMN
KontponsHnas pabota Ne3 1

DopMynIUpOBaTh onpeserneHue
NEPIEHIUKYIAPHBIX TPSIMBIX B
IIPOCTPAHCTBE; POPMYIUPOBATH U
JIOKa3bIBaTh JeMMy 0
NEePIEHIUKYIAPHOCTH IBYX
napajuieNbHbIX MPSAMBIX K TPEThEH;
DopMyIUpOBaTh onpeserneHue
OpSMOM, MNEPIEHIUKYISIPHOU K
IJIOCKOCTH, u MIPUBOIUTH
WITIOCTPUPYIOIIE TPUMEPHl U3
OKpYy Karorei 00CTaHOBKH;
dbopMmynupoBaTh W JOKa3bIBaTh
TeopeMbI (TIPSIMYIO U 00OPaTHYIO) O
CBSI3U MEXAY O HapaylieIbHOCTH

IPSIMBIX U ux
NEPIEHUKYJISIPHOCTBIO K
IJIOCKOCTH, TEopemy,
BBIPA)KAIOIIYIO IPU3HAK

NEPIEHIUKYIAPHOCTH NPSAMON U
IUIOCKOCTH, M TEOpeMy O
CYILIECTBOBAaHUU u
€AMHCTBEHHOCTH MIPSIMOH,
MIPOXOASIIEH uepe3 JaHHYIO TOUKY
U TEpIEHANKYISIPHOW K JTaHHOH
mwiockocty; Pemate 3amaum  Ha
BBIUHCIEHNE U J0Ka3aTelbCTBO,
CBSI3aHHBIE c
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3auétNe2

MEPIEHIUKYIAPHOCTBIO TIPSMOM U
I0ckocTu. OOBICHATE, YTO TaKOe
MEPIEHIUKYJAP W HAaKJIOHHAs K
IJIOCKOCTH,  4TO  Ha3bIBAETCs
MPOEKIHUEN HaKJIOHHOM, qTO0
Ha3bIBACTCA  PACCTOSHHUEM:  OT
TOYKM [0 IUIOCKOCTH, MEKIY
MapajulebHBIMA  IJIOCKOCTSIMU,
MEXY MapajuleIbHbIMU IIPSIMON U
IIJIOCKOCTBIO, CKPEIHUBAIOLUMUCS
npsMbIMU;  (OpMyTUpOBaTH U
JIOKa3blBaTb TEOpEMy O Tpex
MEPIEHIUKYJIApaxX U IPUMEHSTH €€
NpU pelIeHnH 3a/1av; OOBSCHSTS,
4TO TaKkoe OpTOrOHaJIbHAS
npoeknuss Toukd (duryper) Ha
IJIOCKOCTh, W JOKa3bIBaTh, 4YTO
MPOEKIHUEN TPSAMOI Ha IIOCKOCTb,
HE IEPIEHIUKYISIPHYIO K DTOU
IPSAMOU SIBJIACTCS npsiMasi;
OOBSICHSITD, UTO HA3BIBAETCS YTIIOM
MEXJy MPSIMOM M IJIOCKOCTBIO U
KakMM CBOMCTBOM OH OOIajacr;

OOBSICHATD, qTo TaKoe
HEHTpalbHas MPOEKIHS TOYKH
(purypsr) Ha IIJIOCKOCTb.
OOBACHSATS, Kakast ¢urypa

Ha3bIBACTCS ABYTPAHHBIM YTIIOM U
KaK OH HM3MEpSIETCS; OKA3hIBATh,
YTO  BCE  JUHEHHBIC  YIJIBI
JMBYTPAHHOTO VyTJia pPaBHBI JAPYT
TIPYTY; OOBSICHATE, 9TO TAKOE yTOJl
MEXKTY TepPECEKAIOIUMHUCS
IJIOCKOCTSIMH M B KaKUX TIpereax
OH wm3MeHseTcs; (HopMyITHUpOBaTh
OTIpeIeIICHNE B3aMMHO
MEePIEeHANKYISIPHBIX TIJIOCKOCTEH,
dbopmMynHpoBaTh M JOKa3BIBaTh
TeopeMy 0 MpU3HAKY
MepIeHANKYISIPHOCTH IBYX
IUIOCKOCTEH; OOBICHATH, KaKOH
napaJuIeenume/t Ha3bIBaeTCs
MPSIMOYTOJBHBIM, (DOPMYITHPOBATH
U JIOKa3bIBaTh YTBEPIKIACHUS O €T0
CBOMCTBaxX; OOBJACHATH, Kakas
¢urypa Ha3bIBaeTCA
MHOTOTpaHHBIM ( B YacTHOCTH,
TpeXTpaHHBIM) YIJIOM H  Kak
HAa3BIBAIOTCS €0 3JIEMEHTHI, KAaKOU
MHOTOTPaHHBIA YTOII Ha3bIBaCTCA
BBIYKIIBIM; (DOpMyITUpOBaTh U
JIOKa3bIBaTh YTBEPXKICHHE O TOM,
YTO  KaXAbId IJIOCKUH  yron
TPEXTPaHHOTO  yrja  MEHBIIe
CYMMBI JIBYX JpPYTUX TIUIOCKUAX
VyIJIOB, W TEOpeMy O CyMMe
IJIOCKHX YTJI0B BBIITYKJIOT'O
MHOTOTPaHHOTO  YIJia; pemaTh
3aJa4d  HAa JI0KAa3aTeIbCTBA C
HCIIOJIL30BaHUEM TEOpEM 0




MEPNEHIUKYIAPHOCTU MPSAMBIX H
IJIOCKOCTEH, a TaKKe 3aJadd Ha
IIOCTPOECHUE CEeYeHUuN
MPSAMOYT OJIBHOTO
napajulelieNuIe;a Ha 4epTexe.
Ucnonp3oBath KOMITbIOTEPHBIE
MPOrpaMMBbl npu HU3y4YECHUU
BOIIPOCOB, CBSI3aHHBIX co
B3aUMHBIM pacrnoyo)KeHueM
NpAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

MHOrorpaHHuKH 14
[TonsiTEe MHOTOTpaHHUKA. 3
[Ipusma
[Tupamuna 4
[IpaBuIBHBIE MHOTOTPAaHHUKH 5
KonTtponsHas padorta Ned 1
3ayéTNe3 1

OOBSICHATS, KakKast ¢durypa
Ha3bIBACTCSI MHOTOTPAaHHHKOM U
KaK Ha3bIBAIOTCSI €ro 3JIEMEHTHI,
KaKoi MHOTOTpaHHHK Ha3bIBACTCS
BBIMTYKJIBIM, MTPHBOJIUTH TPUMEPHI
MHOTOTPaHHUKOB; OOBSICHATB, YTO
TAKO€  TEeOMETPUYECKOe  TeJo;
dbopMyIHpoBaTh M JOKa3bIBaTh
TeopeMy Oiisiepa Ul BBITYKIIBIX
MHOTOTPaHHUKOM; OOBSCHSTD,
KaKoi MHOTOTpaHHHK Ha3bIBACTCS
MPU3MOM M Kak Ha3bIBAIOTCSA €€

3JIEMEHTHI, Kakas npusmMa
Ha3bIBA€TCA MPSIMOW, HAKIOHHOM,
MIPaBUITLHOM, , HU300pakaTh

MPU3MBI Ha PUCYHKE; OOBACHSATH,
YTO  Ha3bIBaeTCs  IUIOMIAJIBIO
MOJTHOM (OOKOBOM) TTOBEPXHOCTH
MPU3MBIL, U JIOKa3bIBATh TEOPEMY O
Iom@aAu OOKOBOW TOBEPXHOCTH
OpsSMOW  TPU3MBI;  BBIBOJUTH

bopmyiy IJIOIIA U
OpPTOTOHAJIHLHOU TOBEPXHOCTH
MHOTOYTOJIbHAKA ¥ JIOKa3bIBaTh
MPOCTPAHCTBEHHYIO TeopemMy
IIndaropa; pemars 3amaum  Ha
BEIYHCIIEHUE JTOKa3aTeNbCTBO,
CBSI3aHHbBIE c MPU3MOH.

OOBACHATH, KAKOW MHOTOTPaHHHUK
Ha3bIBACTCA MUPAMUAOA M Kak
Ha3bIBAIOTCSl €€ JJIEMEHTBI, 4TO
Ha3bIBACTCS IUIOMIAABIO TTOTHOMN

(60KOBOIN) ITOBEPXHOCTH
MUPaMUIIBI;,  OOBSICHATH, Kakas
nupamMuIa Ha3bIBaeTCS
MPaBUJIBHOMN, JIOKa3bIBaTh

YTBEp)KJICHUE O CBOWCTBAaX ee
OOKOBBIX pedep 1 OOKOBBIX TpaHei

u TEeopeMy 0 OOKOBOM
MTOBEPXHOCTH MIPaBUIIBHOM
MUPaMUJBL,  OOBICHSTH, KaKoi
MHOTOTPaHHUK Ha3bIBaeTCs

YCEUEHHOM MNHpaMHUION U Kak
Ha3bIBAIOTCS ee  DJIEMEHTHI,
JIOKa3bIBaTh TEOPEMY O IUIOMAAN
00KOBOI MTOBEPXHOCTH
NPaBUIBHON yCeueHHOMH
NUpaMHIBl; pelaTh 3aJadd  Ha
BBIYUCIICHUE JI0Ka3aTeNbCTBO,
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CBS3aHHBIC C MHpaMHUAaMHu, a
TaKKe 3aJjaud Ha IOCTPOCHUE
CCUCHUU THUpaMHU] Ha 4YEepPTEKE.
OOBACHATD, KaKue TOUKH
Ha3BIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEIBHO TOYKH (IIPSMOH,
MJIOCKOCTH ), YTO TaKOE IEHTP (OCh,
TUIOCKOCTh) CHUMMETpPUH (UTYPHI,
MPUBOJUTh  TPUMEPBI  (UTYD,
o0 IaIaronmx 3JIEMEHTaMHU
CUMMETPHH, a TaK K€ IMPUMEpPbI
CUMMETPHUM B apXUTEKTYpeE,
TexHuke, npupoae; OOBICHATS,
KaKoH MHOTOI'DaHHUK Ha3bIBaCTCS
MPaBUJIbHBIM, JIOKa3bIBaTh, YTO HE
CyIIIECTBYET MIPaBUIJILHOTO
MHOI'OI'PaHHUKA, rpaHsMu
KOTOPOI'O SIBJISIOTCS TPaBHJIbHBIC
N-yTOJMBHUKY TIPH N>6; 00BSICHSATS,
KaKue CYIIECTBYIOT BH/IbI
MPaBUJILHBIX MHOTOYT'OJIBHUKOB U
KaKMMH 3JIEMEGHTAMH CHUMMETPUHU
oHM oOmamaioT. Vcmomb30BaTh
KOMITBIOTEPHBIE IIPOrpaMMbl IpU
W3YyYEeHUHU TEMBI
«MHOr OrpaHHUKIY.

3akiaouuTeIbHOE
NMOBTOPEHHE Kypca
reometrpuu 10 kiacca

11

KJIacC

HuauHap, KOHYC U 1ap

16

Humaap

Konyc

Cdepa

KonTtponsHas padota Ne5

3auétNeq

OOBICHATD, 4YTO Takoe
MATMHAPUYECKAasT TTOBEPXHOCTh, €€
oOpasyromass U OCh, KakKOe TeIo
Ha3bIBACTCA ITWIMHAPOM M  Kak
Ha3bIBAIOTCS €ro DJEMEHTHI, Kak
MTOITYIHTh IATAHIP yTeM
BpAIICHUS MIPSIMOYTOJTFHUKA;
M300pakaThb MWJIWHIAP ©  €ro
CEUCHMS TIOCKOCTHIO, TTPOX OIS
yepe3 OCh, H®  IUIOCKOCTBIO,
MepIeHANKYIISIPHOM K oCH;
OOBSICHSTh, YTO TPHHUMAETCA 3a
IO OOKOBOM ITOBEPXHOCTH
UWIAHIpPA, U BBIBOAUTH (HOPMYITBI
JUTS BEIYUCIIEHUSA OOKOBOM M ITOJTHON
MOBEPXHOCTEH IWJIMHJIPA; pPeInaTh
3aJa4u Ha BBIYUCJIICHHE U
JIOKA3aTeILCTBO,  CBSI3aHHBIE  C
muIHIPOM. OOBSACHATH, YTO TAKOE
KOHMYECKass  IOBEPXHOCTH, ee
o0pasyrolas, BepIInHa H OCh, KAKOe
TEII0 Ha3bIBaeTCsi KOHYCOM M Kak
HA3LIBAIOTCS €r0 DJIEMEHTHI, Kak
MOJIyYUTh KOHYC TyTEM BpallleHUs
MPSIMOYTOJBHOTO  TPEYT'OJIbHHKA;
M300pakaTh KOHYC M €r0 CEYCHHS
TJIOCKOCTBIO, TIPOXOJIAIICH uepe3
0Cb, u IJIOCKOCTEIO,
TIepIeHANKYIISIPHOM K ocH;
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OOBACHATH, YTO NPHUHHUMAETCS 3a
wiom@anas OOKOBOH IOBEPXHOCTH
KOHYCa, ¥ BBIBOAUTH (OPMYJIBI JUIS
BBIYUCIICHUSI OOKOBOM M TIONHOW
MOBEPXHOCTEH KOHYca; OOBSCHSATH,
KAKO€ TEJI0 Ha3bIBAETCS yCEUECHHBIM
KOHYCOM U KaK €ro IOJIYYUTh IIyTEM
BpAILICHUS IIPSAIMOYT OJIbHOU
Tparenuy, BIBOJUTE GOPMYIy AJIs
BBIYUCIICHUSI OOKOBOW MTOBEPXHOCTH
YCEUYEHHOI'0 KOHYCa; peluaTh 3a1a4u
Ha BBIUHCJICHHE U JI0KA3aTeNbCTBO,
CBSI3aHHBIE C KOHYCOM U YCEUEHHBIM
KOHYCOM. DopMyIMpoBaTh
ompenenenus cdepbl W mIapa, HX
LEHTpa, paauyca U JAUAMETPA;

HCCIIeIOBATh B3aHMHOE
pacronoxeHnue chepbl U MIOCKOCTH,
(hopMyIHpOBaTH oTpeneseHne

KacaTelnbHOW IUIOCKOCTH K cdepe,
dbopMynHpoBaTh M JIOKa3bIBATh
TEOPEMBI O CBOICTBE M IPU3HAKE
KacaTelbHON TJIOCKOCTH;
O6’b$ICH$ITI), 4YTO MNPUHUMACTCA 3a
wiomans cheppl W Kak oOHA
BBIp@XKaeTcs depe3 paauyc chepsi;

HCCIIENOBATh B3aMMHOE
pacroiokeHne chepsl M MPSIMOK;
OOBSICHATD, KaKas chepa
Ha3BIBACTCS BITMCAHHOM B

MATUHAPUYECKYI0  (KOHHYECKYIO)
MOBEPXHOCTh W KaKhe KpUBBIE
MOy YaroTCst B CEUCHMSIX
UWJIMHAPUYECKOW M KOHWYECKOH
MTOBEPXHOCTEN Pa3ITUYIHBIMA
TUIOCKOCTSIMHU; pelaTh 3a7add, B
KOTOPBIX ¢urypupyror
KOMOWHAIIMM MHOTOTPAHHUKOB |
Ten  BpameHus. lcmoms3oBaTh
KOMITBIOTEPHBIE TIPOTPAMMBI  TIPH
W3YYEHUU TIOBEPXHOCTEH W Tel
BpaIieHusl.

O0BEéMmBI TE 17
O0BEM NPSAMOYTOJILHOTO 2
napasJiesienumnena
OO0BEMBI IPSMOI TPU3MBI U 3
VTHH]PA
OOBEMBI HAKIIOHHOH MPU3MBI, 5
MUpPaMUIbl U KOHYCa
OO0BéM 1m1apa U MIoIAaIh 5
cepsl
KonTposnpHas padota Ne6 1

OOBsICHATH, KaK  H3MEpSIOTCA
00BbEMBI TEN, MPOBOIS AHAIOTHIO C
U3MEpPEHUEM Iomaaeit
MHOT'OYT'OJIbHUKOB;

(dhopmynupoBaTh OCHOBHBIE

CBOICTBa 00BEMOB U BBIBOIUTH C HX
TTOMOTIIBIO dbopmynmy  oObema
IPSMOYT OJIBHOT'O

napasurenenunena. opmMyIupoBaTh
U JIOKa3bIBaTh TEOPEMBbI 00 o0beme
OpssMOi  mpu3Mbl M oObeme
WJIMHAPA; peraTh 3aj1a4u,
CBSI3aHHBIC c BBIYHCIICHUEM
00beMOB 3THX Tel. BHBOAUTH
UHTErpalbHYl0  GopMydy s
BBIUUCIICHHUS O0BEMOB Tel M
JOKa3plBaTb C €€  IOMOUIBIO
TeopeMbl 00 00beMe HAKIOHHOMN
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3auétNe5

npu3MbL, 00 00beMe MUPAMUIBI, 00
o0BeMe KOHYCa; BBIBOJWTH
(hopMyIIBI JUIS BBIYHCIIEHUS
00bEMOB YCEUCHHON NHPaMUABI U
YCEUEHHOT 0 KOHYCa; peliaTh 3aa4n
CBSI3aHHBIE c BBIYKCIICHUEM
00beMOB 3TUX Ten. DopMynHpOBaTh
W JI0Ka3bIBaTh TeOpeMy 00 o00beMe
mapa ¥ ¢ €¢ MOMOIIBIO BHIBOJWTH
(hopmyiy ISl BRIYUCIICHUS 00BEMOB
IIAPOBOI'0 CETMEHTA M IIIAPOBOTO
CEKTOpa; pelaTh 3aJauu CBSI3aHHbBIC
c BBIYHCIICHUEM 00BEMOB
Pa3IUYHBIX TEIL.

Bekrops! B
NPOCTPAHCTBE

[TonsiTue BexTopa B
MPOCTPAHCTBE

CI10XKeHHE U BEIYUTAHUE
BEKTOPOB. Y MHOXKEHUE
BEKTOPA Ha YUCIIO

KomruianapHbie BEKTOPBI

3auétNe6

DopMyIIHpOBaTh OIIpELEIEeHUE
BEKTODA, €ro JUTUHBI,
KOJIZIMHEAPHBIX U PaBHBIX BEKTOPOB,
NPUBOIUTH TPUMEPH (PU3HUYECKUX
BEKTOPHBIX BeNMU4YUH. OOBSICHATS,
KaK BBIBOJIATCS IEUCTBUS CI0KEHUS
BCKTOPOB, BBIYUTAaHHSA BEKTOPOB U
YMHO)KGHHE BEKTOpa Ha 4HCJIO,
KaKHMM CBOMCTBaMHU OHH 00J1aJal0T,
YTO TaKO€ IpaBUJIO TPEYroJbHUKA,
NpaBWiIO  mapajuienorpamMma U
IIpaBUIIO MHOTI'OyI'OJIbHUKa
CIOKEHHST ~ BEKTOPOB;  peIlaTh
3a/1lauM, CBA3aHHBIE C JCHCTBUAMHU
HaJ BekTopamMu. OOBSACHATH, KaKue
BEKTOPBI Ha3BIBAIOTCS
KOMILUIAaHAPHBIMH;, (OPMYITHPOBATH
M JIOKa3bIBaTh YTBEP)KIEHHE O
MpHU3HAKE KOMIUIAHAPHOCTH TpPEX
BEKTOPOB; OOBSICHATH, B YeM
COCTOHWT MPABUJIO MapauIeennIieaa
CIIOKEHHUSI TpeX HEKOMITIaHAPHBIX
BEKTOPOB;  (OpMYyIHpOBaTh |
JTIOKa3BIBATh TEOPEMY O PA3IOKEHUN
0000 BEKTOpa MO TPEM JaHHBIM
HEKOMITJIAHAPHBIM BEKTOpaMm;
MIPUMEHSTh BEKTOPHI TIPU PEIICHIH
TEOMETPUIECKIX 3a]1ad.

MeTtoa koopaMHAT B
NMPOCTPAHCTBe.
JABuxenust

15

KOOpI[I/IHaTI)I TOYKH U
KOOPAWHATBI BEKTOpa

CkansipHO€ MpOU3BENECHUE
BEKTOPOB

JBu>keHust

OOBsCHATS, KaK BBOJUTCS
IPSAMOYTOJIbHAS cucrema
KOOpDJMHAT B MPOCTPAHCTBE, Kak
OIIPENENSIOTCS KOOPAWHATHI TOUKH
M KaKk OHM Ha3bIBAIOTCH, Kak
OIpeNeNsIIoTCA KOOPJIUHATEI
BEKTOPA; ($hopmynupoBathb u
JOKa3blBaTb  YTBEPXKICHUS: O
KOOpJMHATAaX CYMMBI W Pa3HOCTH
JIBYX BEKTOpOB, O KOOpAWHATax
MIPOM3BECHUS BEKTOpa Ha YUCIIO, O
CBA3M  MEXKIy  KOOpAWHAaTaMH
BEKTOpa M KOOpAMHATAMH €r0 KOHIIa
u Hayasa; BBIBOJMTH u
UCIIOIb30BATh IIPH PEIICHUU 33734
(hopMynBl  KOOpAWHAT — CEPEAMHBI
OTpPE30K, JIMHBI  BEKTOpa |
PacCTOSTHUS MEX/TY IByMS TOUKaAMHU;

1,2,4




BBIBOAUTH  ypaBHEHHS  c(epsl

KonTtponsHas padora Ne7 1 J@HHOTO paamyca C LCHTpOM B
naHHOW TOouke. OOBICHATH, Kak
oTpeneNsieTcs yrou MEXTY

3audTNe7 1 BEKTOpaMU; (hopMynUpoBaTh
OIIpeNeNICHUe CKaJISIPHOTO
TIPOU3BEICHHUS BEKTOPOB;

dbopMynHpoBaTh M JIOKa3bIBATh
YTBEPXKJEHHUSI O TO CBOMCTBax;
O6T>SICH$1TI), KaK BBIYHCIUTL YIOJI
MEXIY IBYMs IPSAMBIMU, a TaKKe
YT O MEXY NPSIMOM U IIIIOCKOCTBIO,
UCIIONB3YS BBIpAXKEHHE CKAIISPHOTO
MIPOM3BEJICHNST BEKTOPOB Yepe3 HX
KOOpPAWHAThI; BBIBOAUTH YPaBHCHUC
TUIOCKOCTH, TPOXOAAIIeH  uepes3
JIaHHYIO TOYKY u
NEPIEHAUKYISIPHOH K JaHHOMY
BEKTOPY, W (GOPMYNy pPacCTOSHHS
OTTOYKH 10 IIOCKOCTU; NPUMEHATH
BEKTOPHO-KOOPJMHATHBI ~ METOJ
IIpU  PEIIEHUU TeOMETPUUECKUX
3agad. OOBSACHATH, YTO TaKoe
oToOpakeHHEe TPOCTPAHCTBA Ha
cedf MW B KakoM CiIy4ae OHO
Ha3bIBACTCs JABUXCHNUEM
MPOCTPAHCTBA; OOBSICHATH, HYTO
Takoe IIeHTpalbHas CHUMMETpHS,
oceBasg CHMMETpHSA, 3epKajbHas
CUMMETpPHSI ¥ TapaJuIeNbHBII
MepeHoc, 000CHOBBIBATh
YTBEpXKAEHUS O TOM, UYTO OJTH
O0TOOpa)keHUs TPOCTpPAHCTBA Ha
ceda  ABIAIOTCA  JBWO)KEHUSMU;
OOBSICHSTB, YTO TaKOE IEHTPAIBHOE

momoone (romoreTwns) u
nmpeoOpa3oBaHus MOmOOWs, Kak C
TTOMOIIIHIO peoOpa3oBaHUs

NMoJI0OUsT ~ BBOJWTCS  TOHATUH
MOIOOHBIX (PUTYp B MPOCTPAHCTBE;
MPUMEHSATh JIBHOKCHUSI u
npeoOpa3oBaHusl  MOAOOMS  TPH
PEIICHUU TEOMETPHYECKHX 3a1aY.

3aka0unTeIbHOE 14
NMOBTOpPEHHUE NMPHU
NOAr0TOBKE K HTOrOBOM
aTTecTaluy Mo

reoMeTpHuu
Bcero 136
Hroro 408
COT'JTACOBAHO COI''TACOBAHO
[Iporokon 3acenanus 3amecTuTeNnb IUPEKTOpa
METOAUYECKOTO 0ObETMHEHHS o YBP Crenyuesa O.B.

yuureneit ot 29.08.2023 Ne 1




pykoBojutens HIMO 29.08.2023

Tepemenko C.A.
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