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Paznen 1. Ilnanupyembie pe3yjbTarTbl 00y4YeHHsI, OCBOCHHSI Y4eOHOIo
Kypca

ba3oBblii ypOBEHB

JlJis MCnoab30BaHUSl B MOBCEHEBHOM KU3HU M 00€CTIEYeHUsS] BO3ZMOXKHOCTH
YCHEIIHOTO MPOJOKEHHsSI 00pa3oBaHUsl MO CIEIHAIBHOCTSM, HE CBSI3aHHBIM C
NPUKIAAHBIM HMCIOJb30BaHUEM MarteMaThku (1-ii ypoBeHb IJIaHUPYEMBIX pe-
3yJbTaTOB), BBITYCKHUK HAYYUTCS, & TAK)KE MOJYYUT BO3MOXXHOCTh HA-yUUTHCA
JUISL pa3BUTHsI MBIIUIEHUS (2- ypOBEHb IJIAHUPYEMBIX PE3yJIbTaTOB, BBIIEICHO
KYpPCUBOM):

DJIEMEHTBI TEOPUU MHOKECTB U MATEMATUYECKOMN JIOTUKHU

— OnmnepupoBaTbl TOHATUAMU: KOHEYHOE MHOXKECTBO, OECKOHEYHOE
MHOXKECTBO, YHCJIOBBIE MHOXECTBA Ha KOOPAMHATHOM MPSAMOW, DIEMEHT
MHO’KECTBA, MOJMHOXXECTBO, MEPECEUCHNE U OOBEIMHEHHE MHOMXECTB, OTPE3OK,
UHTEPBAJ, NPOMENCYMOK C BbIKOJOMOU MOUKOU, 2paghuyeckoe npeocmasieHue
MHOJMCECm8 HA KOOPOUHAMHOU NIOCKOCU,

—  nposepAmb NPUHAONEHCHOCb  DNIeMEeHMA MHOACECMBY, 3A0AHHOMY
onucanuem,

— HaxXxOJWUTh NEepeceyeHHe U OOBEAUHEHUE NIBYX, HECKONbKUX MHONCECmS,
MPEA-CTaBICHHbIX TpaUuecku Ha YHCIOBOM TMPSAMOU, HA KOOPOUHAMHOU
niocKocmu,

— CTPOUTH Ha YUCIIOBOM NMPAMOU ITOAMHOXKECTBO YHCIOBOIO MHOXECTBA, 3a-
JTAHHOE MTPOCTEUILINMU YCIOBUSIMU;

— ONepUpoOBaTh MOHATUAMM: YTBEPKICHHUE (BBICKA3bIBAHUE), OTPHUIIAHHE
YTBEPKICHUSI, UICTUHHBIE U JIOKHBIC YTBEPKICHUS, CIEICTBUE, YACTHBIM ClIydau
OOLIEro yTBEPKAEHUS, KOHTPIPUMED;

— Ppacro3HaBaTh JIOKHBIC YTBEPKIACHUS, OMUOKA B PACCYXKICHUSIX, B TOM
YUCIIE C UCIIOIb30BaHUEM KOHTPIIPUMEPOB;

—  nposooumv  0oKA3amesbHble  paccydcoeHusi Ol 000CHOBAHUSL
UCTMUHHOCTNU YMBEPHCOEHULL.

B moBceaqHeBHOM KU3HU M NIPU U3YYEHHH APYTUX Y4eOHBIX PEAMETOB:



— WCTOJB30BAaTh YMCJIOBBIE MHOKECTBA HA KOOPJIUHATHOUW MPSMOU U HA KO-
OPOUHAMHOU NIOCKOCMU O ONUCAHUSL PEANbHbIX NPOYECCO8 U AGNEHULL,

— MNPOBOAUTH JIOTHUECKHUE, 00KA3ameNbHble PACCYHCOeHUss B CUTYalUsIX T0-
BCEIHEBHOM KU3HU, HPU peuleHUU 3a0ad U3z opyeux npeomemos

Yucjia 1 BbIpaKeHU s

— OmnepupoBaTth MNOHATHSAMHU: HATypaJbHOE U II€JI0€ YHUCIO, JEIUMOCTb
9yucen, OOBIKHOBEHHAS P00k, ACCATUYHAS APOOH, palliOHATBLHOE YHUCIIO, HPPAIHO-
HaJIbHOE 4YHUCIO, NpUOMMHKEHHOE 3HAYEHHWE YHCIA, 4YacTh, J0JiA, OTHOUICHUE,
MPOIIEHT, MacIITao;

— OIEePUPOBATH OHATHIMHU: JIOTAPU(PM YHCIIa, TPUTOHOMETPUUYECKASI OKPYXK-
HOCTh, PAAMAHHAS U I'PaJlyCHasi Mepa yria, CHHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC
YTJIOB, IMEIONTUX TPOU3BOJILHYIO BETUINHY, YHCJIA € U P;

— BBITOJIHATH apU(PMETHIECKUE JCHCTBUS C IEIBIMUA U PAIMOHAIBHBIMU YHC-
JaMu, coYeTasl YCTHbIE€ U MUChbMEHHBIC MPUEMBI, TPUMEHSS MPU HEOOXOIUMOCTU
BBEIYHCIIUTEILHBIC YCTPOUCTBA,

— CpaBHUBATh pAalMOHAJBHBIE YHCIAa MEXIy COO0OM; CpaBHUBATh C
palMoHAIb-HBIMH ~ YWCJIaMW  3HAYCHUS TIICNBIX CTEMEeHEeW 4YHCell, KOpPHEH
HATypaJbHOM CTETICHU U3 YKCEI, JIOrapru(PMOB YHCEI B MIPOCTHIX CIydasX;

— BBIMIOJIHATH HECJIOKHBIE TMPEeoOpa3OBaHMS YHUCIOBBIX BBIPAKCHUH,
CoJiepiKa-IUX CTENEHW YHCEN, KOPHH W3 YUCEN, JIOTapU(PMBbI YUCET; HAXOOUMb
3HAUeHUs KOPHA HAMYPATbHOU CMenenu, CMmeneHu ¢ payuoHaIbHbIM NOKA3ameiem,
Jlo2apugma, Ucnoawb3ys NpU HeoOXO0OUMOCHU BbIYUCTUMENbHbIE YCIMPOUCMEa;

— TMMOJB30BATHCS OIEHKOW W MTPUKUIKON TP MPAKTHIECKUX pacdyETax;

— n300pakaTh TOYKAMU Ha KOOPAMHATHOW MPSIMOM IIEIbIe U pallMOHATbHBIC
quCiIa; IIeNble CTEICHW YHCEN, KOPHW HATypaJIbHOW CTEICHH W3 YHCel, JIO-
rapu(Mbl YUCEN B MPOCTHIX CITydasx;

— BBITIOJHATH HECJIOKHBIE TPE0OPa30BaHUS LIETBIX U APOOHO-PAMOHATHHBIX
OYKBEHHBIX BBIPa)KCHHIA;

— BBIPAXAaTh B MPOCTEUIINX CIIy4asiX U3 PABEHCTBA OJIHY IEPEMEHHYIO YEpPE3

Jpyrue;



— BBIYHCIIATH B MMPOCTHIX CIIydYasx 3HAYCHUS YHCIOBBIX U OYKBEHHBIX BBIpa-
YKEHHH, OCYIIICCTBIISAISI HEOOX0IMMBIC ITOJICTAHOBKH U TIPe0Opa30BaHUs;

— NPOBOOUMDb NO U3BECHMHBIM (DOPMYIAM U NPABULAM NPeodPa308anusi OYK-
BEHHBIX BLIPANCEHUL, GKIIOUAIOWUX CMeNneHU, KOpHU, Jo2apupmel u mpu-
2oHOMempuiecKue hopmyvl,

— HAxo0ums 3HAYEHUS. YUCAOBLIX U OVKBEHHBIX BbIPAICEHUL, OCYUeCBEIsis
Heobx00umMble NOOCMAHOBKU U NPeoOPA308AHUSL,

— UW300pakaTh CXEMATHYCCKH YTOJ, BEIMYMHA KOTOPOTO BBIpAKEHA B
rpaxycax uiu paouanax,

— OIICHUBATh 3HAKW CHUHYCA, KOCHHYCa, TAHT'€HCA, KOTAaHTeHCAa KOHKPETHBIX
VIJIOB; UCNOIb308aMb NPU peueHul 3a0ay mabauyhvle 3HAYEHUs Mmpueo-
HOMempu4eCcKux YyHKyul y2noe;

— BbINOJIHAMDb NEPeso0 GEeIUUUHBL Yeld U3 PAOUAHHOL Mepbl 8 2PAOYCHYIO U
obpamuo.

B noBceiHeBHOM KU3HHM M TPH M3YYE€HHHU APYTUX YUeOHBIX NMPEeIMETOB:

— BBITIOJIHSATE JACUCTBUS C YUCIOBBIMH OQHHbIMU NPU PeleHul 3a0ay npaK-
MUYecKo2o Xxapakmepa u 3a0ay U3 pasiuyHvlx ooiacmeti 3HAHUL, UCTIOJTb-

3y TpH HEOOXOJAMMOCTH CIPABOYHBIC MaTepUaibl M BBIYUCIMTEIIBHBIC
YCTPOMCTBA;

—  COOTHOCHTb pe€aJbHbIe BEJIMYMHBI, XapaKTEPHUCTUKH  OOBEKTOB
OKPYKaIoIe-TO0 MUpPa ¢ X KOHKPETHBIMU YHCIIOBBIMHU 3HAYCHUSIMU;

— WUCMOJIb30BaTh METOJIbI OKPYTJICHUS M TMPUKHUIKH TIPH PEIICHUM TTPAKTHYC-
CKHX 3a7a4 NOBCEIHEBHOM KU3HMU,

— OYeHU8amv, CPABHUBAMb U UCHOJB308AMb NPU PeUleHUU NPAKMUYecKUx
3a0a4  YUCTOBble 3HAYEHUSI PEANbHbIX  BelUYUH, KOHKPEeMmHble HUCIO08ble
Xapakxmepucmuku 00beKmos oKpyHcarue2o Mupa.

YpaBHeHMs U HEPABEHCTBA

— PemaTh MuHEHHBIC ypaBHEHUS U HEPABEHCTBA, KBAJPATHBIC YPABHECHHUS,

— pewambs n02apugmuieckue u nokazameivbHvle ypasueHus euoa loga(bx +

c) =d, abx + ¢ = d (e0e d mooscHo npedcmasumo 6 gude cmene-Hu ¢ OCHOBAHUEM



a) u Hepaserncmea suoa loga x < d, ax < d (20e d modxcHo npedcmasumo 6 gude
cmenenu ¢ OCHO8AHUEM a);

—  NpuBoouUmb HECKOIbKO NpumMepos KOpHel MpUueoHOMempuiecKoeo
YpasHeHus euda Sin X = a, cos X = a, g x = a, clg x = a, 20e a — mabauuHoe
3HAYeHUue COOM8emMcmayouell MmpueoHOMempuiecKol QyHKyuu,

— peulams HeCl0MNHCHble PAYUOHATIbHBLE, NOKA3AmelbHble, 102apudmuiecKue,
MpU2OHOMempuiecKue YpasHeHus, HepaseHcmea U ux Cucmemvl, npocmeuuiue
UPPAYUOHATIbHBLE YPABHEHUS U HEPABEHCMEBA,

— UCNONIb306aMb MemoObl peuleHUs YPasHeHUull. npusedenue K udy «npo-
u38e0eHue pasHo Hya0y Ul «HACMHOe PABHO HYII0Y, 3AMEHA NePEMEeHHbIX,

— UCNONBL3068AMb MEMOO UHMEPBATIO8 Ol PEULEHUS HEPABEHCE,

— UCNONB308aMb 2pAPUUECKULl MemOO O/l NPUOTIUINCEHHO2O peuleHUs: Ypas-
HeHUll U HEPABEHCMS,

— U300padiCcamv Ha MPUSOHOMEMPUUECKOU OKPYIHCHOCHU MHOICECMBO peliie-
HULL MPUSOHOMEMPUYECKUX YPABHEHU U HEPABEHCMS.

B noBceHeBHOM KNU3HU M NIPH U3YYE€HHHU APYTrUX YUeOHBIX MPeIMETOB:

— COCTaBIIATh W pellaTh YPaBHEHHS, CHCTEMbl YPaBHEHUU U HepageHCmsd
npU peueHUU HeClONCHbIX NPAKMUYEecKux 3aday u 3a0ay u3 Opyeux yueOHvix
npeomemos;

—  UCNONb306aMb  YPABHEHUs U HepaseHcmea Ol NOCMPOeHUs U
UCCNe008AHUSL NPOCMELIUUX MAMEMAMUYECKUX MOoOelell PealbHbIX CUMYayull Ui
NPUKTIAOHBIX 3A0aY,

— yMemb UHMEPNPemupo8ams NOJYYeHHbI NpU peueHuu ypasHeHus, He-
pasencmea U cucmemsl pe3yibmam, OYEHUBamsv e20 Npagoonooodue 8
KOHMmMeKcme 3a0aHHOU PeanbHOl CUMYayuu Ui NPUKIAOHOU 3a0aUiu.

DOyHKIUU

— OmnepupoBaTh MOHATUSMU: 3aBUCUMOCTh BEIWYWH, (DYHKIIHS, apTyMEHT |
3HaueHWe (PYHKIMH, 00JacTh OMNPEACICHUS W MHOXKECTBO 3HAUYCHHMHA (PYHKITUH,
rpaduk 3aBUCUMOCTH, TpaduK QYHKIUUA, HYIA (QYHKIUH, TPOMEKYTKU

3HAKOTIOCTOSIHCTBA, BO3pacTaHWe M yObIBaHME (YHKIMM Ha  4YHCIOBOM



IpPOMEXYTKE, HaumOOJblllee W HAaUMEHbIIEee 3HAUeHUS (PYHKIMHM HA YHCIOBOM
NPOMEXYTKE, Iepuoandeckas QyHKIUs, IEPUOJT, YEMHAS U HeUEMHAsL DYHKYUU,

— ONEpHUPOBATH MOHATUAMU: MpsMas U oOpaTHasE MPOMOPIMOHATIBHOCTb, JIH-
HeliHas, KBaJapaTW4Has, Jjorapudmuueckas U TMOKaszarenbHas (QyHKIUH,
TPUTOHOMETPUUECKHE PYHKIUU;

—  pacno3HaBaTh  rpadpuku  QyHKIMA ~ TpsAsMOoM W oOpaTHOM
IIPOIIOPLIUOHAIIBHOCTH, JIMHEWHOU, KBaJpPaTUIHOM, JorapumMuyeckoi,
MOKa3aTeJIbHOW U TPUTOHOMETPUUYECKUX (DYHKIIMI U COOTHOCUTD UX € (hOpMyJIamu,
KOTOPBIMU OHH 33/1aHbI;

— HAaxoJWTh MO Trpapuky NpUOTMHKEHHO 3HAYEHUA (YHKIHMH B 3aJaHHBIX
TOUKAX;

— ompenensath 1o rpaduKy CcBOWCTBa (QYHKUUU (HYJIH, MPOMEXYTKH
3HAKOIIO-CTOSTHCTBA, MPOMEXYTKHM MOHOTOHHOCTH, HAauWOOJBIIME W HaUMEHbIINE
3HAYCHUSA U T. 11.);

— CTpPOHTH 3CKHU3 rpaduka (YyHKIUHU, YTOBICTBOPSIONICH MNPUBEAEHHOMY
HaOopy yclioBUi (TIPOMEKYTKM BO3pacTaHusi M yObIBaHUsI, 3HaUCHUE (YHKIUU B
3a-JIaHHOM TOYKE, TOYKHU DKCTPEMYMOB, ACUMNIMOMbL, HYIU DYHKYUU U M. 0.);

— onpeodensims 3Ha4eHue QYHKYuUu no 3HAYEeHU0 apeyMeHma npu pasiuyHuix
cnocobax 3a0anust YyHKYuU,

— cmpoums epaguKy U3y4eHHuIX QYHKYULL,

— pewamv YpaHeHus, npocmeuuiue Ccucmemvl YPasHeHUu, UCHOAb3VS
ceolcmea QyHKYuil u ux epaguxu

B noBceaqHeBHOM KU3HU M NIPU M3YYEHHH APYTUX Y4eOHBIX PEAMETOB:

— OMpEAeIIATh MO TpapuKaM U UCHOIb308AMb Ol peUuleHUsl NPUKIAOHBIX 3a-
dau ceoucmea peanbHblX npoyeccos U 3asucumocmei (HaMOOJBIINE U
HaUMEHbIIME 3HAYEHUs, MPOMEXYTKH BO3pAcTaHUs M YOBIBaHUS, MPOMEXKYTKHU
3HAKOIOCTOSIHCTBA, aCUMITOTHI, IEPUOJ U T. 1.), HHTEPIPETUPOBATh CBOWCTBA B

KOHTEKCTE KOHKPETHON NIPAKTUYECKON CUTYaLINH;



— onpedensims NO epaguxam npocmeuuiue Xapakxmepucmuky nepuooude-
CKUX npoyeccog 6 Ouonro2uu, 5SKOHOMUKe, MY3blKe, paouocesasu u m. .
(amnaumyoa, nepuoo u m. n.).

DJIeMEeHThI MATEMATHYECKOT0 aHAJIN3A

— OmnepupoBaTh MOHATUSMU: MPOU3BOIHAS (PYHKIIMU B TOUKE, KacaTeabHas K
rpaduky QpyHKIIUM, TPOU3BOAHAS (DYHKITUH;

— ONpPEACNATh 3HAYCHUE TPOU3BOIHON (QYHKIIMHA B TOYKE MO M300pAKEHUIO
KacaTeabHOM K rpaduKy, MPOBEIEHHON B 3TOM TOUKE;

— BBIYUCTISIMb NPOU3BOOHYIO OOHOUNEHA, MHO2OUIEHA, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL,

— GLIYUCAAMb NPOU3BOOHBIE INEMEHMAPHBIX QYHKYUL U ux KOMOUHaAyut,
UCNONIL3Ysl CNPABOYUHbIE MAMEPUATDL,

— pelIaTh HECIOKHbBIC 33/1a4M Ha IPUMEHEHUE CBSI3H MEXTY IMTPOMEKYTKaMHU
MOHOTOHHOCTM M TOYKaMHU JKCTpeMyMma (YHKIIMH, C OJHOW CTOpPOHBI, U
MIPOMEKYTKaMH 3HAKOIIOCTOSIHCTBA M HYJISIMH TIPOU3BOIHON ATOW (PYHK-ITUH — C
ApYTOi;

— uccneoosamv QYHKYuU HA MOHOMOHHOCMb, HAXOOUMb HaAuboIbuiue U
HauMeHbUue 3HAYEHUs (DYHKYUL, CMpoums epagpuku MHO20YNeHO8 U NPOCMbIX
PAYUOHANLHBIX  DYHKYULU € UCNOJIb30GAHUEM ANNApama Mamemamuyeckozo
ananusa.

B noBce1HeBHOM KNU3HU M NIPH U3YYE€HUH APYTrUX YUeOHBIX MPeIMETOB:

— TIOJIB3YSICh TpauKaMu, CPAaBHUBATh CKOPOCTH BO3pacTaHMs (pOCTa, MOBHI-
IICHUS, YBEIIMYEHUS W T. 1) WIM CKOPOCTH yObIBaHUS (TTaAeHUs, CHWKE-HUS,
YMEHBIIICHUS U T. 11.) BEJIMYHMH B peabHBIX MPOIleccax

— COOTHOCHTBH T'pa(KH PEATbHBIX MPOIECCOB M 3aBUCHMOCTEH C MX OIHcCa-
HUSMH, BKIIOUYAIOIMIMMU XapaKTEPUCTUKH CKOPOCTU M3MEHEHUs (OBICTpPBIN pOCT,
MJIABHOE MOHUKEHHE U T. I1.);

— WCITONIB30BaTh TpadUKH PeabHBIX MPOIECCOB IS PEIICHHS HECIIOKHBIX
NPUKIAAHBIX 3a/ad, B TOM YHCJIE ONpenensisi Mo rpapuky CKOPOCTh Xoja

nporiecca;



— pewamys npukiaonvle 3a0a4u u3 6uonocuy, QU3UKY, XUMUU, IKOHOMUKU U
opy2ux npeomemos, C6A3aHHble C UCCIe008aHUeM XapaKmepucmux peanrbHblx
npoyecco8, HAXoHCOeHueMm HAUbOILWUX U HAUMEHbUWUX 3HAYEeHUl, CKOPOCMmU U
VCKOpeHusi u m. n., UHMepnpemupo6amy noJiy4yeHHbvle pe3yibmambl.

CraTucTtuka v Teopusi BEpOSITHOCTEM, JIOTHKA 1 KOMOMHATOPHKA

— OmnepupoBaTb  OCHOBHBIMM  OIMCATEIBHBIMH  XapaKTEPUCTUKAMMU
YHCIIOBOTO Habopa: cpenHee apudMeTHUecKoe, MeaAuaHa, HauOoJblIee U
HAauMEHBIIIECE 3HAYCHUS;

— ONEpHUPOBATh MOHATHIMU: YACTOTa U BEPOATHOCTH COOBITHS, CITy4YailHBIN
BBIOOP, OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMY;

— BBIYMCIIATH BEPOATHOCTU COOBITUN HA OCHOBE MOJCUETA YHUCIIa UCXOJI0B,;

— umMemb npeocmasnenue: 0 OUCKPEMHbIX U HEeNnpPEepblHbIX CAVUAUHBIX 6e-
JUYUHAX U pacnpedeneHusix, O He3aBUCUMOCMU  CAVYAUHBIX —GEeIUYUH;, O
MAMeMamuyecKom OHCUOAHUU U OUCHEPCUU CAYHYAUHBIX GEIUYUH, O HOPMATLHOM
pacnpeoenerHuu U NPUMePax HOPMAIbHO PACNPeOeEHHbIX CLY-YAlHbIX GEIUYUH,

— TOHUMAaTh CYTh 3aKOHa OOJBIIMX YHMCET M BBIOOPOYHOIO METOJa U3MeE-
pEHUS BEPOSITHOCTEM;

— HMETbh MNpEACTaBlIeHUE 00 YCIOBHOW BEPOSITHOCTH M O IOJIHOM BEpOST-
HOCTH, IPUMEHATH UX B PEIICHHUU 33a4;

— HWMETh NPEACTABICHUE O BAaXKHBIX YACTHBIX BHJAX PACHPENCICHUN U
IIPUMEHSATH UX B PELLICHUU 33/1a4;

— HMMETh MPEICTABICHUE O KOPPEJSIUU CIIyYalHBIX BEJWYHUH, O JJUHEWHOU
perpeccumu.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX NMPeEAMETOB:

— OLICHUBATh, CPABHHUBATh U GbIYUC/IAMb B MPOCTHIX CIydasX BEPOSTHOCTH
COOBITHI B pealibHOM JKU3HU;

— 4YWTaTh, CONOCTAaBISATh, CPaBHUBATH, WHTEPHPETHUPOBATH B IPOCTHIX
cllydyasiX pealibHble JaHHble, NPEICTaBICHHbIE B BHUAE TaOJMIl, AUATPAMM,
rpaduKoB;

— 8blOUpamb NOOX00sUUe MEeMOoObl NPEeOCMABIeHUsL U 00pabOMKU OAHHBIX,



— YMemb peuams HeClONCHble 3a0ayu HA NpumMeHeHue 3aKOHA OONbULUX
yucen 68  COYUONO2UU,  CMPAXOBAHUU,  30PABOOXpAHEHUlU,  obecneyeHuu
be30nacHocmu HaceleHUsl 8 UYPe3sblUaliHbIX CUMYAYUSIX.

Texcmoesvie 3a0auu

— Pemath HecnOXHBIE TEKCTOBBIE 3a/Ja4d PA3HBIX THUIIOB, peuams 3a0aiu
PA3HLIX MUNOB, 8 MOM YUCTIe 3a0a4u NOBLIUEHHOU MPYOHOCIU,

— BbIOUPAMb ONMUMATLHBIN MEMOO peueHUs 3a0ayu, paccmampueds pas-
JIUYHbLE MemOoObl;

— aHaJM3UPOBATh YCIIOBHE 3aJlay, CTPOUTH I €€ PEIICHUs MaTeMaThde-
CKYIO MOJI€JIb, TPOBOAMTH JOKA3aTEIbHBIE PACCYKICHHS,

— MOHHUMATh M UCTIOJIB30BaTh JIJIs PEIICHUS 3a/1adyi HH(OPMAIIUIO, TPEeICTaB-
JICHHYI0 B BHJI€ TEKCTOBOW M CHUMBOJBHOM 3aIlUCH, CXEM, TaOJHIl, JAWarpamm,
rpaduKoB, pPUCYHKOB;

— JIECTBOBATH 110 AITOPUTMY, COJIEPKAIIEMYCS B YCIOBUH 3a]1a4H;

— WCTIOIB30BaTh JIOTUYECKHUE PACCYKICHUS MPU PEIICHUN 3a/1a4H;

— paboTaTh ¢ M3OBITOUYHBIMHU YCIOBHUSIMH, BbIOMpas U3 Bcel HHGOpMAINH
JaHHBIC, HEOOXOUMBIC JIJISl PEIICHUS 3a/1a4K;

— OCYIIECTBIIATh HECIOXKHBIN Mepedop BO3MOXKHBIX PEIICHUM, BHIOMpAs U3
HUX ONTUMAIILHOE TI0 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM B YCIOBUH;

— aHAJIM3UPOBATH U MHTEPIPETHPOBATH MOJYICHHBIC PEIICHUS B KOHTEKCTE
yCJIOBHUS 3a7]a41, BHIOMPATH PEIICHUS, HE MPOTHBOPEYAIINE KOHTEKCTY;

— pelmaTth 3aa41 Ha pacy€T CTOMMOCTH TOKYIIOK, YCIIYT, MOE3/0K H T. I1.;

— pemarh HECJOKHBIE 3aJadd, CBS3aHHBIC C JOJICBBIM Yy4acTHEM BO
BIaJCHUU (PUPMOM, IPEANPUIATHEM, HSJIBUIKUMOCTHIO;

— pemaTh 3a/1a4v Ha MPOCTHIC MPOICHTHI (CUCTEMBI CKUIOK, KOMUCCHH) U Ha
BBIYHCIICHUE CJIOKHBIX TPOIIEHTOB B PAa3IMYHBIX CXeMaX BKJIAJIOB, KPEAUTOB U
UTIOTEK;

—  pemiath  MPaKTHYECKWE  3aJa4yd, TPEOYIomUe  HWCIOJb30BaHHMS

OTpULATCIIBHBIX YHCCJI: Ha OHIPCACIICHUC TCMIICPATYPHhI, TIIOJOXCHUS  Ha



BPEMEHHO i OCH (IO HauIell 3pbl U MOCTE), TTyOHHBI/BBICOTHI, HA IBUKEHHE
JIEHEKHBIX CPENCTB (MIPUXO/pacxom) U T. 1L.;

— HCIOJIB30BaTh MOHATHE MacliTada NIl HaXOXKJEHUS PACCTOSHUM U JUTHH
Ha KapTax, MJjIaHaX MECTHOCTH, IUIaHAX MOMEIICHUH, BEIKPOWKaxX, mpu paboTe Ha
KOMITBIOTEPE U T. TI;

— pewiams 3a0aqu, mpebyroujue nepebopa 6apuanmos, nposepKu yCciosutl,
86100pa ONMUMAILHO20 Pe3YTbmama,

—  aHaIu3UpOsaAmsb U UHMEPNPemuposams pe3yibmamvl 8 KOHMeKcme
YCI08USA 3A0ayll, 8b10UPAMb peuleHUsl, He NPOmueopedaujue KOHMeKCmy;

— nepesooumv Npu peuleHuu 3a0avu UH@GoOpmayuro u3 O0OHOU hopmbl &
opyayio, UCNOb3YS NPU HeO0OX0OUMOCIU CXembl, MadauYybl, cpaguKu, OUacpammoi.

HcTopusi 1 MeTOAbI MATEMATUKHU

— OnuceiBaTh OTJEIBHBIE BBIJAIONIMECS PE3YNIbTAThl, MOJYYCHHBIE B XOJIE
pa3-BUTHS MaTEMaTUKU KaK HAYKU;

— 3HATh NPHUMEPHl MAaTEMAaTHYCCKUX OTKPBHITHUH M MX aBTOPOB B CBS3H C
0T€4Ye-CTBEHHOI U BCEMHUPHOUW UCTOPHEN; npedcmasnime 6K1a0 8b10AI0OWUXCA MA-
MeMamuKo8 8 pazeumue MamemMamuKky U UHbIX HAYYHbIX 001acmel;

— MOHUMATh POJIb MaTEeMATHKH B pa3zButuu Poccuu;

— TPUMEHSATh M3BECTHBIE METObI MPU PEUICHUU CTAHJIAPTHBIX U HECTaH-
JApTHBIX MaTeMaTUYECKUX 3a7ad;, UCHOIb3068aAMb OCHOBHblE Memoobl 00-
Kasamenbcmed, nposooums 00Ka3amenbCmeo U GblNOIHAMb ONPOGEPICEHUE,

— 3aMedaThb M XapaKTepU30BaTh MaTEeMaTHYCCKHE 3aKOHOMEPHOCTH B
OKpY’Ka-IoIlel AeWCTBUTEIBHOCTH U HA UX OCHOBE XApaKmepuzosams Kpacomy u
COBEPULEHCINBO OKPYHCAIOWE20 MUPA, A TNAKHCE NPOU3BEOEeHUL UCKYCCMEA;

— npuMeHamMsb npocmeuuiue NpPoSPAMMHble CPeocmea U 31eKMpPOHHO-KOM-
MYHUKAYUOHHbBLE CUCEMb] NPU PeULeHUU MAMeMamuyecKux 3a0ay

KYPCA TEOMETPUH

ba3oBblii ypoBeHb

JIy1st ICTIONTb30BaHMS B MTOBCEIHEBHON KU3HU U OOCCTICYCHHS] BO3MOXK-HOCTH

YCIICIIHOIO0 IPOJOJIKCHHA O6paBOBaHI/I${ 10 CIICOHUAJIBHOCTSAM, HE CBA3aHHBIM C



MPUKIAAHBIM  HWCIIOJIb30BaHWEM MaTeMaTuku (1-ii  ypoBeHb TUTAHHPYEMBIX
pPE3yNbTaTOB), BBITYCKHUK HAYYUTCS, a TAKXKE IMOJYYUTBO3MOKHOCTHHAYUUTHCS
JUISL pa3BUTHUSL MBIIUICHUS (2- YpOBEHb IJIa-HUPYEMBIX pPE3YyJIbTaTOB, BBIJIEICHO
KYpPCUBOM):

['eomeTpust

— OIepUpPOBaTh MOHATUSIMU: TOUYKA, MPAMAsi, MIOCKOCTh, NAPAJIICIBHOCTD U
MEPIEHINKYIIPHOCTD MPSIMBIX U TUIOCKOCTEH;

— pacno3HaBaThb OCHOBHBIC BHJbl MHOTOIPAHHHUKOB (MpU3Ma, MUpamuia,
NPSIMOYTOJIbHBIN Mapaliieienume, Ky0) u Tea BpalieHus (KOHycC, TUIUHIp, chepa
U 1I1ap), rademv CMAHOAPMHOU Klaccupurkayuel npocmpancmeennsvix ueyp
(nupamuovl, npuzmsvl, napaiieienuneowl);

— u300pakaTh M3ydaeMmbie (DUTYpHI OT PYKH M C MPHUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

— J1enath (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX
dburyp: Bua cBepxy, COOKy, CHU3Y; CHPOUmMsb cedenuss MHO20SPAHHUKOS,

— WU3BJEKaTh, UHMEpnpemuposams u npeobpazosviéams WHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYpax, MPEACTaBICHHYIO HAa YepTexax U
PUCYHKaX;

—  ONUCLIBAMb  63AUMHOE PACHONONCEHUE HNPAMbIX U NIOCKOCMeEl 8
NPOCMpancmse;

— mpuMeHsATh Teopemy [ludaropa mnpu  BBIYUCICHHH  DJIEMEHTOB
CTEPEOMETPUUECKUX PUTYD;

—HaXOAUTh  O0BEMBI W TUIOMIAAM  TOBEPXHOCTEH  TMPOCTEHITUX
MHOTOTPaHHHUKOB, TE€J BPAIICHUS, 2e0Mempuieckux meji ¢ IpuMeHeHneM (HopMyIr;

— GLIYUCTAMb PACCMOAHUSA U Vellbl 8 NPOCMPAHCMEE,

—  npumeHAmb  2eomMempuyeckue  @axkmvl Ol pewleHus  3a0ad,
Npeononazaruux HeCKOIbKO Wa208 peuleHus, eciu YCio8us npume-HeHus: 3a0ansl
8 518HOU (hopme;

— pewams 3a0ayu Ha HAX0XHCOeHUe 2e0MempuiecKux eudur no oopazyam

unu areopumman,



— ghopmynuposeams ceolicmea u NpUsHaKu Quayp,

— 00Ka3b186aMb 2eoMempuiecKue YmeepicoeHusl.

B noBceHeBHOM KM3HU M NIPU U3yYE€HHHU APYTHUX NPeIMETOB:

— COOTHOCHUTH aOCTpPaKTHbIE TEOMETPUYCCKHE TOHATHS U (DAKTBI C
peaIbHBIMU KU3HEHHBIMU O0BEKTAMU U CUTYALUSIMU;

— HUCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PU-TYDP IS
pelIeHrs TUMOBBIX 3a/1a4 MPAKTUYECKOTO COJICPKAHMUS;

— COOTHOCHUTH IUIONIaJM TIOBEPXHOCTEW TeN OJIMHAKOBOW (opMbI pas-
JUYHOTO pa3Mepa;

— COOTHOCUTH OOBEMBI COCYJIOB OJJMHAKOBOM (hOPMBI pa3IMUHOTO pa3Mepa;

— oIlleHuBaTh (OpMY MPABHIBHOIO MHOTOIPAHHUKA IOCJE CIUJIOB, CPE30B U
T. 1. (OompenensTh KOJWYECTBO BEpUIMH, pPEOEp U TpaHEd MOJYyYEHHBIX
MHOTOTPaHHHUKOB);

— UCNONBL308AMb CEOUCMBA 2eOMempUudecKux gueyp O0isa peuilenus 3a0ay
NPAKMU4ecKo2o Xxapakmepa u 3a0ay u3 opy2ux ooaacmeu 3HaAHUlL

.BeKTOpBbI M1 KOOPAUHATHI B IPOCTPAHCTBE

— OmnepupoBaTh MOHITUSMH: JE€KaApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJI MEXKTY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI;

—  HaxoIuTh  KOOPAMHATHl  BEPIIMH Kyb0a W  MPSAMOYTOJBHOTO
napajieNenuneaa, paccmosHue mexcoy 08yms mouKamu,

— HaxoJUTh CyYMMY BEKTOPOB U MPOU3BEJCHUE BEKTOpAa HA YUCIIO, )20.l
MedHcoy 8eKmopamu, CKaIapHoe npouszsedeHue, packiaovléams 6eKmop no 08ym
HEKOJIUHEaApHbIM 8EKIMOPAM,

— 3a0asamv NIOCKOCMb YPAGHEHUEeM 8 0eKapmosol cucmeme KOOPOUHam;

— pewamyv npocmeuuiue 3a0a4u 86e0eHuemM 8eKmMopHo20 basuca.

HcTopust 1 MeTOAbI MATEMATUKH

— OnuceiBaTh OTAENBbHBIE BBIAAIOIIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJI€

Pa3BUTHA MAaTCMAaTUKHU KaK HAYKH,



— 3HATh NPUMEPHl MATEMAaTUYECKUX OTKPHITUH M MX aBTOPOB B CBS3H C
OTEUYECTBEHHOW U BCEMHUPHOW HCTOPHUEH; npeocmasisamev 6KIA0 6blOAIOUWUXCS
MAMeMamuKo8 8 passumue MamemMamuxy U UHbLX HAYYHbIX obracmetl,

— MOHUMATh POJIb MATEeMATHKH B pa3Butun Poccuu;

— TMPUMEHATh W3BECTHBIE METOABl TPH pEIICHWH CTaHIApTHBIX U
HeCmaHOapmublX MaTeMaTUYeCKUX 3a/1ad; UCHOIb308AMb OCHOBHblE Memoobl
00Ka3zamenbcmea, NPosooUmMsb 00KA3AMENbCMBO U BbINOHAMb ONPOBEPHCEHUE;

— 3aMeYaTh W XapaKTepU30BaTh MaTEeMATHUECKHE 3aKOHOMEPHOCTH B
OKpY’KaroIen NeHCTBUTENBHOCTH U HA UX OCHOBE XapaKkmepu3o8ams Kpacomy u
COBEPULEHCINBO OKPYHCAIOWE20 MUPA, A MAKICE NPOU3BEOCHUL UCKYCCMEA;

— npumensmb npocmeuuiue NPoOSPAMMHbIE CPeOCmea U INeKMPOH-HO-

KOMMYHUKAYUOHRHbIE CUCNIEMbL NPU pelUEeHUU MaAMeMAMUUECKUX 3a0ad.



Pa3znea 2. Conep:kanue y4eOHOro Kypca

DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKH

KoHeuHOe MHOKECTBO, 3JIEMEHT MHOKECTBA, IIOJIMHOKECTBO, IEPECECUEHUE U
O0OBeIMHEHNE MHOXECTB, YHCJIOBBIE MHOXKECTBA HA KOOPAWHATHOW MPSMOH,
OTPE30K, HWHTEPBAI, HPOMEN}CYMOK C BbIKOJOMOU MOUKOU, epaghuueckoe
npeocmasiieHue MHOMCeCma Ha KOOPOUHAMHOU NIOCKOCIU.

VY1BepxkieHre (BbICKa3bIBAHUE), OTPUILIAHUE YTBEPXKIACHUS, WHCTUHHBIE U
JIO)KHBIE YTBEP)KIICHHUS, CIIEJICTBUE, YACTHBIM Cciaydall OOIIEro yTBEPKICHUS,
KOHTPIIPUMEP, JO0Ka3aTEIbCTBO.

Yucsa v BbIpasKeHUst

Kopens n-ii crenenu u ero cBoiictBa. [lowamue npeodena yuciogou no-
cnedosamenvhocmu. CTeNeHb C JEHCTBUTEIBHBIM IOKa3aTeleM, CBOMCTBA CTe-
neHu. J[ecTBUS C KOPHSAMHM HATYpPaJIbHOW CTENEHU M3 YHCEI, MOMCOeCmEeHHble
npeobpa308aHUs 8bIPANCEHUN, BKIIOUAIOUUX CMENEeHU U KOPHU.

Jlorapudm yucana.

Jecsatuunbie w HaTypanbHble jorapudmbl. Yucno e. Jlorapudmuyeckue
ToxaecTBa. JleWcTBus ¢ jorapudMaMu YHUCEN; npocmeliuiue npeoopazoeaHus
8bIPAdHCEHUL, BKTIOYAIOUUX 102APUPDMBL.

N300paskeHne Ha YUCTOBOM MPSMOM HENBIX U PAIMOHAIBHBIX YKCEN, KOPHEH
HATypaJIbHOM CTENEHU U3 YKCEN, TOTapuPpMOB YUCET.

TpuronomeTpuyeckast OKpy>KHOCTb, paduanHasn mepa yena. CUHYC, KOCUHYC,
TAHT€HC, KOMAaH2eHC TPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO U CJIEACTBUS W3 HEro. 3HAYCHUs TPUTOHOMETPUYECKUX (YHKIUN st
yrioB 0°, 30°, 45°, 60°, 90°, 180°, 270° (0,,, ,64 32pp pp pan). ®opmyisl
MIPUBEJICHUS, CII0OKEHUSI, (POPMYJIBI JBOWHOTO U MOJOBUHHOIO yIJIA.

YpaBHeHMs U HEPABEHCTBA

YpaBHEeHUsI C OHOM IepeMeHHOW. [Ipocrelne nppanroHaIbHBIE YpaBHE-
Hus. Jlorapudmudeckue u nokasaresbHbie ypaBHeHus Bujaa loga (bx + ¢) = d, abx
+ ¢=d (rme d MOXHO HpeACTaBUTh B BHJIC CTCIICHHM C OCHOBAaHHEM a U

palMOHANBHBIM MOKa3aTeIeM) U UX pelleHus. TpUroHoMeTpuyecKkue ypaBHE-HUS



BHJIA SIn X = a, COS X = a, tg X = a, r7ie a — TaOJUYHOE 3HAYCHHE COOTBET-
CTBYIOILIEH TPUTOHOMETpUUECKOW (QYHKIUH, U uX peuieHus.HepaBencTBa ¢ o1HO
nepeMeHHoM Buja loga x < d, ax < d (rme d Mok-HO IIpeACTaBUTh B BUJIEC CTEIIEHU
C OCHOBaHHEM a).

Hecnooicnvie payuonanvhvie, noxasameivbHvle, n02apugmuieckue, mpueo-
HoMempuiecKue ypasHeHUs, HepaseHCmaa U ux CUcmemsl, npocmetiviue

UppayuUoHaIvbHble YPasHeHUsl U HepaseHCmed.

Memoo ummepsanos. [ paguueckue memoovl pewieHus ypasHeHui U He-
paseHcms.

Pewenue ypasnenuii u nepasencms, cooeparcaujux nepemennyro noo 3HaKoMm
MOOys. YpasHenus, cucmemsl YPagHeHUli ¢ NApamempom.

DOyHKIUU

[Tonsitue Qynkiuu. Hynmu GyHKIMHM, TPOMEXKYTKHA 3HAKOIOCTOSIHCTBA, MO-
HOTOHHOCTh. HamOomnbliiee u HauMeHblliee 3HadeHUs: GyHkuuu. [lepuogndHocts
¢bynkund. YETHOCTP M HEYETHOCTh (QyHKUMWA. CTeneHHas, MoKa3areiabHas |
norapupmMuyeckre PyHKIUU; UX cBoicTBa U rpaduku. CrodicHvie hyrKyuu.

Tpuronomerpruyeckue QyHKIUH Y = COS X, Y = Sin X, y = tg X. Qyuxyua y =
ctg x. CpoiictBa W rpaduKu TPUTOHOMETPUUECKUX (QYHKIMA. ApPKKOCUHYC,
apKcumyc, apKkmaueeHc — yucia, ApKKOmMaHzenc  yucia. Obpammuvie
mpueoHomempuyeckue @yHkyuu, ux ceoticmea u epaguku. Ilpeobpazosanus
epaghukos hyHkyutl.: cogueu 8001b KOOPOUHAMHBIX OCEll, PACMsdICeHUe U cocamue,
CUMMEMPUsT OMHOCUMENLHO KOOPOUHAMHBIX OCeli U HaYala KOOPOUHAm.

I'pagpuxu e3aumno obpamuwvlx yHKyui.

DJIeMEeHTBhI MATEMATHYECKOT0 AaHAJIN3A

[IpousBonnas pynkuuu B Touke. KacarenbHas k rpaduxky ¢yskiuu. I'eo-
METPUYECKUHN U (PU3NIECKU CMBICT TTPOou3BOAHON. [IpON3BOIHBIE DITEMEHTap-HBIX
dbynakuumii. [Ipow3BogHas CyMMBI, TPOU3BEACHUS, YaCMHO20, IBYX (YHKIIUMN.
Bmopas npouszeoonas, eé eeomempuueckuti u guzuueckuii cmuvica. Ilonstue o
HEMPEPhIBHBIX (QYHKIMUSIX. TOYKHM OKCTpeMyMmMa (MakCUMymMa W MHHHMYMA).

HccnenoBanre siaeMEHTApHBIX (YHKIUMKA Ha TOYKHA DKCTPEMyMa, HAXOXKICHUE



HAauOONBIIET0 M HAWMEHBIIETr0 3HAYEHUN (PYHKIMHU C MOMOIIBI0 MPOU3BOIHOM.
Ilocmpoenue epaghuxos @yukyuti ¢ nomowwro npou3eooHwvix. Illpumenenue
NPOU3800HOU NPU PeUleHUlU 3a0ay.

Ilepsoobpasnas. Ilepsoobpasuvie snemenmaphuvix  @ynxyuti. Iliowaos
Kpugoaunetinoti mpaneyuu. Popmyna Hviomona—/leiibnuya. OnpedenéHuvlil
unmezpan. Bviuucnenue niowaoei niockux gueyp u 006vémos men epaujeHus ¢
NOMOWbIO UHMe2Pad.

CraTucruka v Teopusi BEpOSITHOCTEM, JIOTHKA 1 KOMOMHATOPHUKA

Yactrota u BepoOATHOCTH CcOObITHA. JlOCTOBEpHBIE, HEBO3MOXKHBIE H
clly4aiiHble COOBITHS. BbIunciieHne BEpOATHOCTEN B OMbBITAX C PABHOBO3MOXHBIMH
AJIEMEHTapHBIMU HUcXojaMu. PelieHue 3amad ¢ mpUMEHEHHEM KOMOWHATOPHKHU.
BeposTHOCTh CyMMBI JBYX HECOBMECTHBIX COOBbITHH. [IpoTHBOMOIOXKHOE COOBI-
THE U €r0 BEPOSITHOCTb.

Ilpasuno ymnooxcenus eeposimuocmeu. Dopmyna HNOIHOU BePOAMHOCHIU.
Pewenue 3a0au ¢ npumenenuem oepesa eposimuocmeil.

Juckpemnvle cayuatinvie 8eUUUNbL U UX PACHPEOENEHUS.

Mamemamuueckoe odcuoanue, oucnepcus caydainou eenuyunvl. CpeoHee
K8aOpamuuHoe OmKJIOHeHUe.

[ToHsTie 0 HOpManbHOM pacnpenencHuu. [IpuMepsl cirydallHBIX BEJIMYMH,
MOJIYMHEHHBIX HOPMAJIBHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHUMN, POCT YEJI0-BEKa).

[IpencraBienue o 3akoHe OOdBIIKMX yucen. Poib 3akoHa OOJIBLIIMX YHMCEN B
HayKe, MPUpoe 1 OOIIECTBE.

CoBMecTHbIE HAOMIOAEHUS JABYX CIOydaHbIX BenuuuH. [loHsiTHE O
KOPPEJSILHUU.

IloBTOpenne. Pemenwe 3agad ¢ NOPUMEHEHHEM CBOWCTB (uryp Ha
IUVIOCKOCTH. 3aJlayd  Ha JOKa3aTelIbCTBO U IOCTPOCHHE KOHTPIPHUMEPOB.
Hcnonb30BaHue B 3ajjayax MPOCTEUMINMX JIOTUUECKUX NpaBuil. PemeHne 3amau c
UCIIOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUW B MPSAMOYTOJbHBIX
TPEYTOJIbHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXYroJibHUKaMu. Pemenue 3amad ¢

HCIIOJIB30BaHUEM (paKTOB, CBA3AHHBIX C OKPYXKHOCTAMMU. Pemienue 3aJad Ha



U3MEPEHHs Ha IJIOCKOCTH, BBIYMCIIEHHME [UIMH M IUIoIIaned. Pewenue 3aoau c
HOMOWbIO EKMOPO8 U KOOPOUHAM.

Harnsonas crepeomerpus: Gurypsl U ux uzoOpaxkeHus (KyO, mupamua,
IPU3MA).

I'eomeTpus

Touka, mpsiMas ¥ IJIOCKOCTh B NPOCTPAHCTBE, AKCMOMBI CTEPEOMETPUU U
CJIEJICTBHSI U3 HUX.

B3anmHoe pacnonokeHne TpsIMBIX M IJIOCKOCTEW B  MPOCTPAHCTBE.
[TapannenbHOCTh TPSMBIX UM IUIOCKOCTEH B mpocTpaHcTBe. M3o0paxeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UIyp HaA IJIOCKOCTH. PaccTosiHus Mexmy
durypaMu B MNpPOCTpaHCTBE. YIIbI B MpocTpaHcTBe. [lepneHauKyIsIpHOCTH
npsaMbIX W 1iockoctei. [lpoexuus ¢urypsl Ha 1uiockocTh. [lpu3Haku
NEPHEHANKYJIIPHOCTH NPAMBIX M IUIOCKOCTEH B IIpocTpaHcTBe. Teopema o TpEx
MEPIECHIUKYIISIPAX.

MHoOrorpaHHuKH. [Tapannenenunesn. CaoiicTBa IPSAMOYTOJIBHOTO
napayenenunena. Teopema [ludaropa B mpoctpanctse. Ilpusma u nupamuna.
[IpaBuiibHas npaMuIa W NpaBwiIbHasg npusma. lIpsamas nupamupa. DmeMeHTHI
MPU3MBI U TUPAMUBIL.

Tema BpameHus: mWIMHIAP, KOHyC, chepa u mmap. OCHOBHBIE CBOMCTBa
IPsIMOTO KPYTrOBOI'O LMJIMHApPA, MPSAMOro KpPyroBoro konyca. M3o0paxkenue ten
BpallleHUs1 Ha TUIOCKOCTH. [Ipedcmasnenue 06 yceuénHom KOHyce, ceueHus KoHyca
(napannenvHoe OCHOBAHUIO U NPOXOOsuee Yepe3 GepUiuHy), CedeHus YUIUHOpa
(napannenvHo u nepneHOUKVIApHO ocu), cedenus wiapa. Pazeépmka yununopa u
KOHYyCQ.

IIpocmeriuiue komOUHaYUU MHO202PAHHUKOG U Mell 8PAULeHUSL MeHCOY CODOI.
Brruncienne »iIeMeHTOB MPOCTPAHCTBEHHBIX (uryp (pé€Opa, AMaroHa M, YTIIbl).
[I;momaap MOBEPXHOCTH MPABWIBHOM NMHUpPAMHUAbI U NpAMON mpusMbl. [lmomans
MOBEPXHOCTU NPSIMOTO KPYroBOTO IWJIMHIAPA, MPSIMO-TO KPYroBOro KOHYyca U
mapa. [lorstue 06 06béme. OOBEM MUpaMuIIbl U KOHYCA, TPU3MBI M ITUIUHAPA.

O0BEM 1mapa.



Ilooobnvie mena 6 npocmparncmee. COOTHOWICHUS MEXAY TUIOMIAASIMHU
MOBEPXHOCTEHN M 00BEMaMU TTOTOOHBIX TEIL.

Heuocenuss 6 npocmpancmee. NAPALIeNbHblll  NEPEeHOC, UEHMPATbHAS
CUMMEMPUsL, CUMMempUss OMHOCUMENbHO Nnaockocmu, nosopom. Ceoticmea
osudicenuil. Ilpumenenue 08uNCEHUL NPU peuleHuU 3a0ay.

BekTopbl 1 KOOpAUHATHI B POCTPAHCTBE

CymMMa BEKTOPOB, YMHOXCHHE BEKTOpa Ha YHCIIO, YTOJ MEXIY BEKTOPAMHU.
KonnuneapHbie 1 KOMILJIaHapHBIE BEKTOPBI. CKalsipHOe npou3sedeHue 8eKmopos.
Teopema o pasznodceHuu 6eKmopa no Mpém HEKOMNIAHAPHLIM BEeKMOPAM.
CkansapHoe npousgeoenue 8eKmopos 8 koopounamax. llpumenenue sexmopos npu
peuenuu 3a0ad Ha HaxoNcoeHue pacCmosaHull, OUH, naowaoel u 00bEMOo8.

Ypasnenue nnocxocmu 6  npocmpancmee.  Ypasnenue  cghepvl 8
npocmpancmee. Dopmyna Osi BbIYUCICHUSL PACCMOSHUSL MeNCOy MOYKAMU 6

npocmpancmee.

Paznea 3. TemaTuveckoe mJIaHUPOBaHHUE

10 kJaacc

N Paznensl u TeMbl KonnuecTn
/1 0 4acoB

1 JleficTBUTENbHBIC YMCTIA 11

2 Crenennble GyHKIIUN 14




3 [ToxazarenbHas pyHKUIKA 10
4 Jlorapudmuueckast QyHKIHS 15
5 Tpuronomerpuueckue GopMyIibl 20
6 TpuroHoMmerpruueckue ypaBHEHHUsI 15
Hroro: 85
7 BBenenune 3
8 [TapannenbHOCTh MPSAMBIX U TUIOCKOCTEN 16
9 [leprieHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEM. 17
1 MHororpanHuKu 12
1 [ToBTOpEeHME 3
Hroro : 51




