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INOACHUTEJIBHASA 3AITUCKA
Jannast pabodast mporpaMmma coCTaBJIeHa Ha OCHOBE:
- mporpamMMbl Kypca Marematuka: Anrebpa W Havalla MaTeMaTHYeCKOro aHaiu3a,
reoMeTpusi. AnreOpa ¥ Havana marematudeckoro ananmza 10, 11 kmacc (6Ga3oBbiii u
yriiyoJieHHBIN ypoBHU)//MeTtonuueckoe nocodue st yuurens/ A.I'. Mopakosuu, I[1.B.
CemenoB — M.: Muemosuna, 2017
- nporpammbl Kypca ['eomerpus 10-11 xmaccel. ABropsl: JI.C. ArtanacsH, B.®. byry30B,
C.b. Kamomniee u np. // Coopuuk pabouux mnporpamm: 10-11 kmaccel. ba3oBwiii u
yriayoneHHsld  ypoBHH: y4ueO. Ilocobwe mms  yuurenedr  oOmieoOpazoBaTeIbHBIX
opranuzaruii/ coct. T.A. Bypmucrtposa. - M.: [Ipoceemienue, 2019.

1. Ilnanupyemble pe3yabTAThl OCBOEHHS Y4eOHOI 0 NpeaMera

JInuHOCTHBIE pe3yabTAThI:
- MpencTaBlieHne O MPOodeCCHOHANBHONU JACSITEIIbHOCTH YYEHBIX-MAaTEMATUKOB, O
pa3BUTUU MAaTEeMaTHKW OT HOBOTO BPEMEHU JI0 HAILIUX JHEH;
- yMEHHE SCHO (OpPMYIMPOBATh W aPTyMEHTHPOBAHHO W3JIaraTh CBOW MBICIIH;
KOPPEKTHOCTH B OOIIICHUH;
- KPUTUYHOCTh MBIIIUICHUS, YMEHHE paclo3HaBaTh JIOIMYECKH HEKOPPEKTHbIE
BBICKa3bIBaHUS, OTIIMYATh TUITIOTE3Y OT (haKTa;
- KPEaTUBHOCTh MBILUICHHS, WHUIIMATHBA, HAXOJYMBOCTb, AaKTUBHOCTh  IpHU
pEIIeHUH MaTeMaTUYECKUX 3a71a4;
- CIIOCOOHOCTh K 3CTETHYECKOMY BOCHPHATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3ajad,
pELIECHUH, PACCYXKIACHUM.
- c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH; KPUTHYHOCTh MBIIIICHUS, YMEHHE paclo3HaBaTh JIOTHYCCKU
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (aKTa;
- TOTOBHOCTh M CITOCOOHOCTh BECTH JUAJIOT C APYTUMU JIFOJIbEMH, TOCTHTAaTh B HEM
B3aMMOIIOHUMAHUS, HAXOUTh OOIIHE IIEJIM U COTPYAHUYATH JJI UX JTOCTHKCHHUS;
- HABBIKA COTPYAHUYECTBA CO CBEPCTHUKAMH, JETBMH MJIAQIICTO BO3pacTa,
B3pOCJILIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO TMOJE3HOW, y4eOHO-HCCIIE0BATEIbCKOM,
MIPOSKTHON U APYTUX BUJAX IEATCIHHOCTH;
- TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHUCJIE CaMOO0Opa30BaHUIO, Ha
MPOTSDKEHUN BCEH JKU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIIEITHOU MPo¢heCCHOHATBHON W OOIIECTBEHHON JESTENbHOCTH;
- ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas O3CTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;
- OCO3HAHHBIA BBIOOp Oynymiei mnpodeccud U BO3MOXKHOCTEH —pean3aluu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB; OTHOIIEHUE K MPO(eCcCHOHATBLHON NESITeIbHOCTH KaK
BO3MOXHOCTH YYacTHsl B PCIICHWW JIMYHBIX, OOIECTBEHHBIX, TOCYAapCTBCHHBIX,
OOIIEHAITMOHAIILHBIX MTPOOJIEM.



MeTanpeaMeTHble pe3yJibTaThl:

- JIOCTaTOYHO PAa3BUTHIC MPEACTABICHHUS 00 HIEIX M METOJaX MaTEeMaTHUKH Kak
VHUBEPCATHHOM SI3bIKE HAyKM W TEXHUKH, CPEJCTBE MOJCIUPOBAHUS SBICHUN U
IPOIIECCOB;

- YMCHHE BUIETh TMPHIOKCHHUS IOTYYCHHBIX MaTeMAaTHYeCKHX 3HAHUN B JIPYrHX
TUCITUTIIMHAX, B OKPYXKaIOel KU3HH,

- YMEHHE HCIOJIb30BaTh pa3jM4Hble HWCTOYHUKU HHPOPMAIMU I PEIICHUS
y4€OHBIX TPOOJIEM;

- YMCHHE TIPUHUMATh PEIICHNE B YCIOBUSAX HETIOTHOW M H30BITOYHON WH(OPMAITIH;
- YMEHHE MPUMEHITh HHAYKTUBHBIC U JETYKTUBHBIEC CITIOCOOBI PaCCyKICHU;

- YMEHHE BHUACTh pA3JIMYHBIC CTpAaTETHMH pEIICHUS 3a1ad, IUIAHUPOBAaTh M
OCYIIECTBJIATH JCSITEILHOCTh, HAIIPABICHHYIO HA UX PEIICHUE.

- YMEHHE CaMOCTOSITEJIbHO OIpENeNisaTh 1€ CBOEr0 OOydeHus, CTaBUTh U
dopmynupoBaTh 1Is1 ceOs HOBBIE 3amauM B yué€Oe W TMO3HABATEIbHOW JAEATEIHHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOSH MO3HABATEILHOM JCSITEIILHOCTH;

- YMEHHE CaMOCTOSITENbHO TUJIAHUPOBATh MYTH JOCTHKEHUS 1eled, B TOM 4YHUCIe
albTEpPHATUBHBIC, OCO3HAHHO BHIOMpaTh HambOosiee A(PhEeKTUBHBIC CIOCOOBI pPEIICHUS
y4eOHBIX U TTO3HABATEILHBIX 33/1a4;

- YMEHHE COOTHOCUTh CBOM JCHCTBUSL C IUIAHUPYEMBIMHU pe3yibTaTaMu,
OCYILIECTBJISITH KOHTPOJIb CBOEH JEATENbHOCTH B MPOILECCE OCTHKEHHUS pe3ysbTara,
OmpenessITh Ccrnocod MAeWCTBUH B paMKax MPEIIOKEHHBIX YCIOBHM M TpeOOBaHUH,
KOPPEKTUPOBATH CBOM JICHCTBUSI B COOTBETCTBUU C U3MEHSIONICHCS CUTYaIUeH;

- YMEHHE OIIEHWBATh IMPAaBUJIHLHOCTH BBHIMOJHCHUS YYeOHOH 3amadu, COOCTBEHHBIC
BO3MOXXHOCTH €€ PELICHUS;

- BJIQJICHUE OCHOBAMHU CAMOKOHTPOJIS, CAMOOIICHKM, TPUHATUS PEHICHUH W
OCYILIECTBJICHHS OCO3HAHHOTO BHIOOpa B yUeOHOW M TTO3HABATEIHHOM I€ATEIbHOCTH;

- YMEHHE MPOAYKTUBHO OOIIATHCS W B3aMMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM
JESITENbHOCTH, YYWUTHIBATh TO3UIMU JPYIHMX YYACTHUKOB JACSITEIbHOCTH, 3(H(HEKTUBHO
paspemiatbh KOHGIUKTHI;

- BJIaJICHUE HABBIKAMH TO3HABATEIHLHOM, y4eOHO-MCCIE0BATEILCKON M MTPOSKTHON
JESITETPHOCTH, HAaBBIKAMHU pa3perieHus MpodJieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITETbHOMY TOMCKY METOJIOB pEILIEHUs MPaKTUYECKUX 3aJlad, MNPUMEHEHHIO
Pa3IMYHBIX METOOB MO3HAHUS;

- FOTOBHOCTH M CHOCOOHOCTb K  CaMOCTOSATEIbHOM  MH(OPMAIIMOHHO-
MO3HABATEJIbHOM JEATENBHOCTH, BKJIIOYAs YMEHUE OPUEHTUPOBATHCA B Pa3IMUYHBIX
HMCTOYHHMKAX WHQPOPMAIIUU, KPUTUIECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO,
MOJIy4aeMYIO U3 Pa3IMYHbIX HCTOYHUKOB,;

- YMEHHE HCIOJIb30BaTh CPEACTBA HMHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OPraHW3aIMOHHBIX 3a/1a4 C
coOrofieHueM TpeOOBaHUN SPrOHOMUKHU, TEXHUKU 0€30MaCHOCTH, TUTUEHBI,

- pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30MacHOCTH;

- BJIQJICHUE SI3BIKOBBIMU CPEJICTBAMH — YMEHHE SICHO, JIOTUYHO W TOYHO HM3JIararh
CBOIO TOUYKY 3pEHUS, NCITOJIb30BaTh aJCKBATHBIC S3BIKOBBIE CPEICTBA,

- BJIQJICHUE HABBIKAMH MO3HABATEIBHON PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUN W MBICIIUTEIBHBIX MPOIECCOB, WX PE3yabTAaTOB M OCHOBAHHM, TPaHUI] CBOETO
3HAHMS ¥ HE3HAHUS, HOBBIX TIO3HABATEIBHBIX 3a71a4 M CPEACTB UX JTOCTHIKCHHUS.



IIpenmeTHble pe3yJabTaThl:

1) UMETh TPEJCTaBICHUE OO0 OCHOBHBIX HM3yYaEMBIX MAaTEMATUYECKUX TOHSATHUSX,
3aKOHAX M METOJaX, MO3BOJIIIOUIMX ONKCHIBATH M HUCCJEN0BATH PEATBHBIE MPOLECCH U
ABJICHUS: YWCJO, BEJIMYMHA, anreOpanvyeckoe BBIPAKEHUE, YpaBHEHUE, (YHKIMS,
CllydaiiHasi BEIMYMHA U BEPOSTHOCTH, MMPOU3BOIHAS U MHTETpall, 3aKOH OOJIbIINX YHUCEIL,
MPUHIUIT MAaTEMAaTUYECKON UHIYKIIMU, METOJbl MATEMAaTUUYECKUX PACCYKIECHUM;

2) BJIAJIETh KJIFOYEBBIMU MAaTEMAaTUYECKUMUA YMEHUSMH:

- BBIMIOJHATh TOYHbIE M TPUOJMKEHHBIE BBIUUCICHUS C JEHCTBUTEIbHBIMU
YUCIIAMY;

- BBINOJIHATH (IIpocTeiiiine) npeodpa3zoBaHus BbIPAXKEHUMN, BKIIOYAIOIIMX CTEIEHH,
Jorapu@mel, paauKaibl U TPUTOHOMETpUYECKHE (QYHKIUU;

- pemars (MpoCTEMINe) ypaBHEHNS, CUCTEMbl YPaBHEHUI, HEPABEHCTBA U CHUCTEMBI
HEPABEHCTB;

- pelIaTh TEKCTOBbIE 3a/1a4u; UCCIEN0BATh (DYHKIINH,

= CTPOUTH UX rpaduKy (B MPOCTEHIINX CIydasx);

- OLIEHUBATh BEPOSATHOCTH HACTYIIJICHUS] COOBITUIM B IPOCTENILINX MPAKTUYECKUX
CUTYaLUsIX;

- MPUMEHSATh MATEMATHYECKYIO TEPMUHOJIOTUIO U CUMBOJIHKY;

- JIOKa3bIBaTh MaTEMaTUYECKUE YTBEPKICHUS;

3) NPUMEHATh NPUOOPETEHHBbIE 3HAHWS W YMEHUA [UIsl peuieHus  3ajad
IIPAKTUYECKOr0 XapaKTepa, 3a1a4 U3 CMEKHBIX JUCIUIIINH.
4) c(OpPMHUPOBAHHOCTH MPEACTABICHUN O TEOMETPUU KAaK YaCTH MHPOBOU KYJIBTYpPBI

U O MECTe TE€OMETPUM B COBPEMEHHOM LMBWIM3ALMU, O CIOCOOAX ONUCaHWs Ha
MaTeMaTUYECKOM SA3BIKE SBJICHUN PEaIbHOTO MUPA;

5) c(OPMHUPOBAHHOCTh MPEJCTABIEHUA O TEOMETPUYECKHX MOHATUAX Kak o
BOKHEUIINX MATEMaTUYECKUX MOJEIAX, IMO3BOJLIOLIMX ONMCHIBATH U M3Yy4aTb Pa3HbIC
IIPOLIECCHl U SBJICHUSA, IIOHMMAHUE BO3MOXXHOCTH aAKCHOMAaTUYECKOIO IOCTPOEHHUS
MAaTeMaTUYECKUX TEOPHIL;

6) BIIaJICHUC T'COMETPUUYECKUM S3BIKOM; Pa3BUTHE YMEHUS HCIIOIB30BaTh €ro IS
ONMCaHUs  MNPEAMETOB  OKPYXKAloLIero  MUpa;  pa3BUTHUE IIPOCTPAHCTBEHHBIX
pe/ICTaBJICHUH, N300pa3UTENIbHBIX YMEHUM, HABBIKOB T€OMETPUUYECKUX TTOCTPOCHUI

7) BJIaACHUC MCTOJaMHMU JIOKA3aTCJIbCTB W aAJrOpUTMOB PpPCHICHUS, YMCHHUC HX
IIPUMECHATH, IPOBOJUTE JOKA3ATCIbHBIC PACCYXXKACHUA B XOAC PCIICHUSA 3a1a4;
8) BJIaACHHUC OCHOBHBIMH IIOHATUAMMUA 0 IIJTIOCKHX )41 IMPOCTPAHCTBCHHLBIX

reOMEeTpUYECKUX (UTrypax, HX OCHOBHBIX CBOMCTBaX; C(OPMUPOBAHHOCTb YMEHUS
pacrio3HaBaTh Ha 4YEpPTEKax, MOAENAX M B PEATbHOM MHUpPE I'€OMETpUYECKUue (Urypbl;
NPUMEHEHHUE H3YYCHHBIX CBOICTB TeoOMeTpudecKux ¢Guryp u ¢Gopmyn s pelieHus
r€OMETPUYECKHUX 3a]1a4 U 3a7a4 C IPAKTUYECKUM COAECPKAHUEM

9) BJIQJICHUE HABBIKAMM HCIIOIb30BAHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM IIpU
pEILIECHUH 3a4a4.

MertanpeAMEeTHBIMU ~ pe3ylbTaTaMH  OCBOEHHUS  Kypca SBISIETCA  (POPMHUPOBAHUE
YHUBEpPCAIbHBIX YueOHbIX nevicteuil (YVY /).

PeryasituBubie YY /:

- CaMOCTOSITEIbHO ~ OOHapyKuBaTh W (QOpMyJIupoBaTh y4eOHyI0 MpoOJemy,
onpenesaTs nenb Y ;

- BBIJIBUTaTh BEPCUU pPEIICHHs MPOOJIEMbI, OCO3HaBaTh (M HMHTEPIPETUPOBATH B
cllydyae He0OXOIMMOCTH) KOHEUHBIN pe3yNbTaT, BHIOMpATh CPEICTBA JOCTHXKEHUS LIENU U3
MPEJIOKEHHBIX, a TAKXKe UCKaTh UX CAMOCTOSATEIbHO;



- COCTaBIIATh (MHAMBUAYJIbHO WJIM B TPYyNIE) IUIAH peleHuss MpoOiIeMbl
(BBIMIOJIHEHHS TIPOEKTA);

- paboTasi Mo TUTaHy, CBEPSITh CBOM JCHCTBHUS C IEIBI0O W, MPU HEOOXOTUMOCTH,
UCIIPABIIATH OMIMOKU CaMOCTOSITENLHO (B TOM YHUCIIE U KOPPEKTUPOBATH I1JIaH);

- B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOATENILHO BEIOPAHHBIE KPUTEPUH
OLICHKH.

ITo3znaBaresbHbIe YY/I:

- MPOBOAUTH HAOIIOJIEHNE U IKCIIEPUMEHT IO/ PYKOBOJCTBOM YUUTEJIS;

- OCYILECTBJISITh PacCIIMPEHHbIH MOUCK MH(OpPMAIMU C MCIOJIb30BAaHUEM PECYPCOB
o6ubmmotek u MaTepHera;

- CO3/1aBaTh M MPe0OPa30BbIBATh MOJEIN U CXEMBI JJIs PELLICHUS 3a/1a4;

- OCYIIECTBIIATh BHIOOp HanOosiee d(PPEKTUBHBIX CIOCOOOB PEIICHUS 3a7ad B
3aBHCHUMOCTU OT KOHKPETHBIX YCIIOBUI;

- aHaJIM3UPOBATh, CPABHUBATH, KJIacCU(DUIIMPOBATH U 000011aTh (DAKTHI U SABICHUS;

- JlaBaTh OMPEEICHUS TOHATUSM.

KommynuxkaTususbie YV /1:

- CaMOCTOSITEJIbHO ~ OPraHU30BbIBATH  yueOHOE  B3aMMOJICWCTBHE B  IpYyIIe
(ompenensaTe 00IIMe eI, JOrOBAPUBATHCS APYT C APYTOM U T.J1.;

- B JIUCKYCCHH YMETb BBIJIBUHYTh apr'yMEHThI U KOHTPAPTyMEHTHI;

- YYUTHCSI KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATH
OLIMOOYHOCTH CBOETO MHEHUSI U KOPPEKTUPOBATH €T0;

- MOHUMAs MMO3ULIMIO IPYrOro, pa3indarh B €ro peuu: MHEHUE (TOUKY 3pEHHS),
J0Ka3aTeJIbCTBO (ApryMeHThI), PaKThl (TUIIOTE3bl, AKCUOMBI, TEOPUH);

- YMETh B3MVIAHYTh HA CUTYAllMIO0 C MHOW TO3UIIMU M JOTOBapUBATHCS C JIIOJbMHU
WHBIX MTO3UIINH.

BpInyCKHMK HAy4YHUTCH:

JIeMeHTbI TEOPHH MHOKECTB 1 MAaTEeMATHYECKOH JIOTUKH:

OnepupoBaTh NMOHATHUSMU: KOHEUHOE MHOYKECTBO, AJIEMEHT MHOKECTBA, NOJIMHOKECTBO,
nepeceueHne U OObEIUHEHUE MHOXKECTB, YMCIOBbIE MHOXKECTBA Ha KOOPAWHATHOU
NpsAMOM, OTPE30K, HWHTEPBAJN, MOJIYUHTEPBAIL, IPOMEXKYTOK C BBIKOJIOTOW TOYKOW,
rpauueckoe MpeACTaBICHUE MHOXKECTB Ha KOOPAMHATHOM IUIOCKOCTH; OIEPUPOBATh
MOHATUSAMU:  YTBEPXKJICHUE, OTPULAHUE YTBEPKICHUS, HWCTUHHBIE W  JIOXKHBIC
YTBEpXKICHUS, MpPUYMHA, CIEACTBUE, YACTHBIM ciydail oOILIero yTBepXKIACHHS,
KOHTPIPUMEP; MPOBEPATh  NPUHAMICKHOCTH  DJIEMEHTA  MHOXKECTBY; HAXOIUTh
nepeceueHne U 00beIMHEHNE MHOXKECTB, B TOM YHCJIE MPECTaBICHHBIX I'padUyecKu Ha
YUCJIOBOW TMpPSMOM W HA KOOPAWHATHOW IIOCKOCTH; MPOBOJHUTH JI0KA3aTEJIbHbBIC
paccy>kaeHus s 000CHOBAHUSI HCTUHHOCTU YTBEPKICHUU.

B moBcenHEBHON KU3HM U MPU U3YYEHUU APYIHUX MPEIMETOB: MCIIOIB30BATH YHCIIOBBIE
MHOYKECTBA Ha KOOPAMHATHOM MPSAMOM M HA KOOPAMHATHOW IUIOCKOCTH ISl OIIMCAHMS
pEeaNbHBIX MPOLECCOB U SBICHUM; MPOBOAUTH JOKA3aTENbHBIE PACCYKICHUS B CUTYaLHSIX
ITOBCETHEBHOM KU3HH, IIPU PELICHUH 3a1a4 U3 IPYTrUX IPEIMETOB.

Yuciaa 1 BbIpaKEHUS:

CBOOOIHO oOmepupoBaTh MOHATUAMM: LEINOE YHUCIO, ACIMMOCTh YHUCEN, OOBIKHOBEHHAas
IpoOb, AECATUYHAS JpOOb, PAllMOHATIBLHOE YHUCII0, TPUOIMKEHHOE 3HAUYEHUE YUCIIA, YaCTh,
110JI1, OTHOLLEHHE, IIPOLICHT, ITOBBIIICHUE W ITOHMKEHHWE HAa 33JaHHOE YHCIIO ITPOLICHTOB,
MacmTad; TPUBOJIWUTH NPHUMEPHl YHCENl C 3aJaHHBIMU CBOMCTBAMHU JIETMMOCTH;
OTEpUPOBATh TOHATHUSAMU: JIOTApU(M UHCIIA, TPUTOHOMETPUYECKA OKPYKHOCTD,
paavaHHas W TpajycHass Mepa yriia, BEJIMYMHA YIJIa, 3aJaHHOTO TOYKOW HA



TPUTOHOMETPUYECKON OKPY)KHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAaHI'€HC YIJIOB,
MMEIOIIUX TPOM3BOJILHYIO BEIWYUHY, 4YHMCIa € M J; BBIIOIHATH apu(METHUECKUe
JEHUCTBUSA, coYeTas YCTHBIE W MHCHbMEHHBIC MPUEMBI, TMPUMEHSS TPU HEOOXOIUMOCTHU
BBIUUCIUTENbHBIE YCTPOWCTBA; HAXOAUTh 3HAYEHHS KOPHS HATypajJbHOM CTENeHH,
CTETICHU C paIlMOHAJbHBIM TOKa3aTeneM, Jiorapudma, MUCHOIb3ys MpU HEOOXOAUMOCTHU
BBEIYHCIIUTEIBHBIC YCTPOMCTBA; MOIH30BATHCSA OIICHKOW M MPUKHIKOW MPH MPAKTHICCKUX
pacuerax; IpoBOJUTH MO U3BECTHHIM (hOpMYyJIaM U MpaBUiIaM Mpeodpa3oBaHus OYKBEHHBIX
BBIPQKCHUH, BKIIOYAIOIMIUX CTEIICHW, KOPHH, JOrapudMbl M TPUTOHOMETPHUYCCKHE
(GYHKIIMY; HAXOIWUTh 3HAYCHHUS YHCIOBBIX U OYKBEHHBIX BBIPAKECHUM, OCYIECTBISS
HEOOXOJUMBbIE TIOJICTAHOBKM U TIpeoOpa3oBaHus; H300paxaTh CXEMaTHYECKU YTOI,
BEJIMYMHA KOTOPOTO BhIpaXXEHA B T'pajycax WM paauaHax; MCIOJIh30BaTh MPH PEIICHUH
3a/1a4 TaOJIMYHbIC 3HAYCHUSI TPUTOHOMETPUUYECKUX (DYHKIIMI YTJIOB; BBHITIOJHATH TEPEBO/T
BEJIMYMHBI yTiia U3 PaIuaHHON MEphI B TPalyCHYIO U 00paTHO.

B moBcemHEBHOW XW3HM W NP H3YYCHUH JPYrUX YYEOHBIX IPEIAMETOB: BBITIOIHATH
JCMCTBUS C YUMCIOBBIMH TaHHBIMH MPU PELICHUH 33/1a4 MPAKTHUYECKOr0 XapakTepa U 3a1a4y
U3 pa3auYHbBIX oOO0JacTel 3HAHUW, WCMONb3YyS TpPU HEOOXOIUMOCTH  CIPABOYHBIE
MaTepHUalibl U BHIYUCIUTENIbHBIE YCTPOMCTBA; OLICHUBATh, CPABHUBATH U UCIIOIb30BATh MPH
pEIICHNH TPAKTUYCCKUX 3a7a4 YKCIOBBIC 3HAYCHUS PEaJbHBIX BEIMYWH, KOHKPETHBHIE
YHUCJIOBbIE XapaKTEPUCTUKN 0OBEKTOB OKPYXKAIOLIEro MUpa.

YpaBHeHUs1 U1 HEPABEHCTBA:

Pemarp panuonanbHble, MOKa3aTeNbHbIE U JOrapu(MUYECKUe YPaBHEHUS U HEPAaBEHCTBA,
IPOCTEHIINEe WPpPAMOHAILHBIE U TPUTOHOMETPUYECKUE YPaBHEHHS, HEPaBEHCTBA M HX
CHUCTEMBI, UCIIOJIb30BAaTh METObI PEIICHUS YPAaBHCHUI: IPUBEACHUE K BHIY
«MPOU3BEICHNE PABHO HYIIO» MM «YaCTHOE pPAaBHO HYIO», 3aMeHa IEePEMEHHBIX;
UCIIOJIb30BaTh METO/I MHTEPBAJIOB JJIs PEIICHUS] HEPABEHCTB; UCIOJIL30BaTh rpaduuecKuit
METOJl JJsl TPUOIMKEHHOTO pEIICHHS YpaBHEHWH U HEPaBEHCTB; HW300pakaTh Ha
TPUTOHOMETPUYECKOU OKPYKHOCTH MHOKECTBO peLIeHN IIPOCTEUIIINX
TPUTOHOMETPUYECKUX YPABHEHHI M HEPABEHCTB; BBIMOJHATH OTOOP KOpHEW ypaBHEHUM
WIA PEUICHUH HEePaBeHCTB B COOTBETCTBHUU C JOMOJHUTEIBHBIMUA YCIOBUSAMH U
OTPaHUYCHUSIMHU.

B moBcenHeBHOW XKHU3HU W MPU HU3YyYEHUU JIPYTUX yUEOHBIX MPEIMETOB: COCTABJIATH U
peliaTh ypaBHEHMs, CUCTEMbl YPaBHEHHUU M HEPABEHCTBA MpPU PEIICHUM 3aad JIPYruXx
y4eOHBIX MPEIMETOB; HCIIONb30BaTh YpPAaBHEHUS M HEPABEHCTBA MJIi MOCTPOCHHUS U
UCCIIEIOBAHUS MPOCTEUIINX MATeMAaTHUYECKUX MOJENe peallbHbIX CHUTyaluid WId
NPUKIAHBIX 337]a4; YMEThb WHTEPNPETUPOBATh MOJYYEHHBIA MPHU PEIICHUH YpaBHEHWS,
HEPaBEHCTBAa WJIM CHUCTEMBI pe3yJbTaT, OICHUBATh €ro IMPaBIONOA00HE B KOHTEKCTE
3aJJaHHOM peabHOM CUTYaAIlMU WU TIPUKIIAIHOMN 3aauH.

DOyHKUMH:

OnepupoBaTh TOHATHSMH: 3aBUCUMOCTh BEIMYWH, (YHKIHS, apryMEHT W 3HAYCHUE
byHKIIMKA, O0OJIACTh OMpEJENCHUsT W MHOXECTBO 3HAUYCHMM (QYHKIMH, Tpaduk
3aBUCUMOCTH, Tpa@uk (yHKIMH, HYyIX (YHKIUH, OPOMEXKYTKH 3HAKOINOCTOSHCTBA,
BO3pacTaHWE Ha YHCIOBOM IMPOMEXYTKE, YObIBaHWE Ha YHCIOBOM MPOMEXKYTKE,
HauOoJbIlIeE W HaWMEHbIee 3HAaYeHHWE (YHKIMM HAa YUCIOBOM TPOMEXKYTKE,
nepuogudeckas (QYHKIOHS, TEpUOJ, 4YeTHAas M HedeTHas (YHKIHUH, ONEPHUPOBATH
MOHATUSAMH: TpsMas W OOpaTHas TPOMOPIIMOHANBHOCTh, JIMHEHHAs, KBaJapaTHUYHAs,
norapuMudecKkas W TMoOKazaTedbHas (YHKIUHA, TPUTOHOMETpPUYECKHE (YHKITUH;
OTpenessiTh 3HadeHHe (YHKIUW IO 3HAYEHUIO apryMeHTa MpH pPa3lIudHBIX CHoco0ax
3aiaHus (PYHKIIMH; CTPOUTH TpauKyU U3ydeHHBIX (PYHKITUH; OMUCHIBATH MO TpaduKy U B
MPOCTEHIIINX CIIydasx 1mo (Gopmysie OBEJCHUE U CBOMCTBA (PYHKITUNA, HAXOJUTh IO



rpa¢puky (GyHKIUM HauOOJIbLIIME M HAUMEHbBIIME 3HAYEHMS; CTPOMTb 3CKH3 TIpaduka
(GyHKIMM,  YAOBIETBOPAIOIICH MPUBEACHHOMY HAOOpy  YCIOBUN  (MPOMEXYTKHU
BO3pacTaHus/yObIBaHus, 3HaueHHWE (PYHKIMU B 33JaHHOM TOUYKE, TOYKH IKCTPEMYMOB,
aCUMNTOTHI, HYJIW QYHKIMM U T.J.); pelIaTh YPaBHEHMs, IPOCTEUIINE CUCTEMBI
YpaBHEHUH, UCIIOJIb3YSl CBOMCTBA (PYHKIMH U UX rpauKOB.

B moBcegHEeBHON KW3HU W IPHU U3YUYEHHUH JOPYTUX YYEOHBIX MPEAMETOB: ONPENETAThH IO
rpadpukaM M HCIOJIB30BATh JUIsl PEIICHUs MNPUKIAJAHBIX 3a/ay CBOMCTBAa peaJIbHbIX
MPOLIECCOB M 3aBUCUMOCTEH (HAMOOJbIIME W HAUMEHbIIME 3HAYEHUS, MPOMEXKYTKHU
BO3pacTaHUs U YObIBaHUSA (PYHKLIMH, NPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACHUMITOTHI,
Mepro M T.I.); MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTEC KOHKPETHON MPaKTUYECKOU
CUTYyallUH; ONpEeNesTh MO TpaduKamM MNPOCTEHIINE XapaKTEPUCTHKUA NEPUOAUUYECKUX
MPOLIECCOB B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PaAHOCBA3M U Jp. (aMIUIMTYAA, NEPHOA U
T.IL.).

JIeMEHTbI MATEMAaTHYECKOI 0 AHAJIU3A:

OnepupoBaTh NOHATHUAMH: TMPOU3BOAHAS (PYHKIMM B TOYKE, KacarelbHas K rpaduky
(yHKUMM, TPOU3BOAHAS (PYHKLMH; BBIUUCIATH NPOM3BOAHYKO OJHOWIEHA, MHOIOYJICHA,
KBaJpPAaTHOTO KOpHS, NPOM3BOJHYKD CyYMMbl (YHKIUH; BBIYUCIATH IPOU3BOAHbBIE
AJIEMEHTapHbIX (GYHKIUH M WX KOMOMHALMN, HCIONb3YyS CHpPAaBOYHbIE MaTepUalbl;
UCCIIEZI0BATh B MPOCTEHIINX CIydasX (PyHKIMN Ha MOHOTOHHOCTb, HAXOJIUTh HauOObIINE
U HauMEHbIINE 3HAa4eHMs] (YHKIUM, CTPOUTh IpaMKM MHOTOYJIEHOB M MPOCTEHIINX
palMoOHAIBHBIX (QYHKIMN C UCIOIb30BAHUEM allllapaTa MaTeMaTHUYeCKOro aHau3a.

B mnoBcegHeBHOM JKM3HM M TpPU HM3YYEHUU JPYTUX YUE€OHBIX MPEIMETOB: pEIlaTh
MPUKJIAJHbIE 3a/1a4d U3 OMOJIOTUH, (PU3MKH, XMUMHH, SKOHOMUKHA WM JIPYrUX MHPEIMETOB,
CBA3AHHBIC C MCCIENOBAHUEM XAapPaKTEPUCTUK PEAJbHBIX MPOLECCOB, HAXOXKICHUEM
HauOOJIBIINX U HAUMEHBIINX 3HAUEHUH, CKOPOCTU U YCKOPEHUS U T.I1.; UHTEPIPETUPOBATH
ITOJIyYEHHBIE PE3YIIBTATHI.

CraTncruka v TeopHs BEpOSATHOCTEH, JIOTMKAa U KOMOMHATOPHUKA:

HNmeTp mnpencraBieHUE O JOUCKPETHBIX W HENPEPBIBHBIX CIyYalHBIX BEIUYMHAX U
pacipeneneHusax, O HE3aBUCHMOCTH CIIy4alHBIX BEJIWYWH;, HUMETh MPEICTABICHHUE O
MaTeMaTHYeCKOM OKUJAHUU U JUCIEPCHH CIYYalHBIX BEJIMYHUH; UMETh MPEICTABICHUE O
HOPMAJIBHOM pACIIPEIEICHUH W MPUMEPAaX HOPMAJIBHO PACIpPEACIICHHBIX CIy4alHbIX
BEJIMYMH; MOHUMAaTh CyThb 3aKOHA OOJBIIMX YUCENT M BBIOOPOUYHOIO METOJA M3MEPEHUS
BEPOATHOCTEH; HMETh NpPEACTaBIeHHE 00 YCJIOBHOH BEpPOSITHOCTH U O MOJHOU
BEPOATHOCTH, INPUMEHATh UX B PELICHUM 33Ja4; HMMETh IPEACTABICHHE O BaKHBIX
YaCTHBIX BHUAAX PACIPEACICHUM M IPUMEHATh KX B pEIICHWM 3a4ad; HUMETh
IIPEACTABIICHUE O KOPPEISIUHU CIYYaHBIX BEJIMYNH, O JUHENHON PErPECCHH.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU JPYTUX IPEAMETOB: BBIYUCIATH WU OLEHUBATH
BEPOSITHOCTA  COOBITHMII B  peanbHOW JKMU3HU; BBIOMpPATh MOAXOMASIINE METOJbI
Mpe/ICTaBICHUs U 00paObOTKH JaHHBIX; YMETh pellaTh HECJIOXKHbIE 3a7a4d HAa TPUMEHEHUE
3aKOHa OOJBIIKMX YMCET B COLIMOJIOTMH, CTPAXOBAHMHM, 3/PaBOOXPAHEHUH, OOECIIEUECHUU
0€30MaCHOCTH HACEJIEHUS B YPE3BbIUAMHBIX CUTYalUAX.

TexcroBbIe 3a1a4U:

Pemarp 3aaun pa3HbIX TUIIOB, B TOM YHUCIIE 337ja4ul MOBBIIIEHHON TPYIHOCTHU; BbIOUpATh
ONTUMAJIbHBIA METOJ pEeUIeHUsl 3aJlayd, PACCMATPUBAsl PA3JIMYHbIE METOMbI; CTPOUTH
MOJIENIb PELIEHUs] 3aJa4yd, MPOBOAUTH JOKA3aTENbHBIE PACCYXKICHUS; pEIIaTh 3a]ay,
TpeOyromue nepebopa BapUaHTOB, MPOBEPKH YCIOBHUM, BbIOOpa ONTUMAIBHOIO
pe3yJabpTaTa; aHaJIU3UpOBATh W HHTEPIPETUPOBATH PE3YJIbTaThl B KOHTEKCTE YCIIOBUS
3aJjaui, BBIOMPATh PELIeHUs], HE MPOTUBOpEYAIllie KOHTEKCTY; MEPEBOAUTH MIPU PELICHUH



3a7auu MHQPOPMAIUIO U3 OIHOW (OPMBI B APYI'YIO, UCTIONB3YS MPH HEOOXOTUMOCTH
CXEMBI, TaOJIUIIbI, TpaUKH, TUarPaMMBI.

B moBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPEIMETOB: PEIIaTh MPAKTHUECKUE
3a7la4y ¥ 3a]1a4M U3 APYTUX MPEAMETOB.

I'eomeTpus:

OmnepupoBatrh MOHATHUSAMU: TOUKA, MPsIMasi, TNIOCKOCTh B MPOCTPAHCTBE, MApaIIEIbHOCTD U
NEPIEHANKYISIPHOCTh NPSAMBIX UM IUIOCKOCTEH; paclio3HaBaTh OCHOBHBIE  BUJBI
MHOTOTPAaHHUKOB  (TMpuU3Ma, MHpamMuaa, MPSIMOYrOJbHBIA Tapajienenumesl, Kyo);
n300pakath HM3ydaemble (PUTYphl OT PYKM M C TPUMEHEHHUEM IMPOCTBIX HYEPTEKHBIX
MHCTPYMEHTOB; JIeJIaTh (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: BuA cBepxy, COOKy, CHHM3Y; H3BIeKaTb WHGOPMAIMI0O O MPOCTPAHCTBEHHBIX
reoMeTpuyeckux (urypax, MpeiCTaBICHHYI0O Ha dYepTeXax M pPUCYHKaX; MPUMEHATH
teopemy Iludaropa npu BbIUKUCICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (DUTYDP; HAXOAMUTh
00BbeMBbl W TUIONIATX TOBEPXHOCTEH MPOCTEUITNX MHOTOTPAHHUKOB C TMPHUMEHEHHEM
dopmys; pacro3HaBaTh OCHOBHBIE BHJBI T€J BpallleHus (KOHYC, IMIUHAP, cepa u miap);
HaXOAUTh OOBEMbl M IUIOMIAAM TMOBEPXHOCTEH MPOCTEUIINX MHOTOIPAaHHUKOB M Tl
BpaIlleHUsl C NMpUMeHeHueM (opmyi. B moBceaHEBHON KM3HU M MPU U3YYCHHH APYrHX
MPEIMETOB: COOTHOCUTh a0CTPaKTHBIE T€OMETPUUECKHE MOHATUSA U (DAKThI C pealbHBIMU
’KU3HCHHBIMH OOBEKTAMH M CUTYallMsSIMH; HCIIOJIb30BaTh CBOMCTBAa MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (UTyp ISl pelIeHUs THUIOBBIX 3a/ad MPAKTHUYECKOTO COACPKaHUS;
COOTHOCHUTH IUIOIIATM TIOBEPXHOCTEH TEeN OJMHAKOBOM (hOPMBI pa3IMYHOTO pa3Mepa;
COOTHOCUTh OOBEMBI COCYIOB OJIMHAKOBOM (OPMBI PA3IUYHOrO pa3Mepa; OLEHUBATh
(¢opMy MpaBWIBHOTO MHOIOIPAaHHMKA TIIOCJIE CHWJIOB, CPE30B U T.I. (ONpEeAesiTh
KOJIMYECTBO BEPILUH, peOep U IpaHeil MOTyYeHHBIX MHOTOTPaHHUKOB).

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE:

OmnepupoBatrh MOHITHEM JEKAPTOBBI KOOPIUHATHI B TPOCTPAHCTBE; HAXOAUTHh KOOPIUHATHI
BEpPILIMH KyOa U IPSIMOYTrOJIbHOTO Mapaiiesienuneaa.

BbInycKHUMK MOJYYUT BO3MOKHOCTh HAYUUTHCSH:

- MPUBOJUTH MPUMEPHI PACIIUPEHUS, DJIEMEHTAPHBIX (PYHKIIUM HA 00J1aCTh KOMILJIEKCHBIX
YHCEIL,

-JI0Ka3bIBaTh CBOMCTBA  KOpHEM N-i CTEIIEHH, CTEIICHEM, jorapupMoB,
TPUTOHOMETPUYECKUX  (QYHKIUK; GOpMYIMpOBaTh H  JOKa3bIBaTh TEOPEMY O
palMOHAIBHBIX KOPHIX MHOTOYJICHA;

-pemaTh ypaBHEHUs, HEPABEHCTBA, CHUCTEMbl YPABHEHHI M HEPABEHCTBA, COACPIKAIIMNX
CTCTICHHBIC, TIOKa3aTeNbHbIC, JorapupMUUIEcKue, TpUTOHOMETpuueckue ¢GyHKnun (0e3
OTPaHUYEHHUSI TIO YPOBHIO CIIOKHOCTHU TOXKJIECTBEHHBIX MpeoOpa3oBaHmil);

- UCIOJb30BaTh UJCI0 KOOPAMHAT HAa IUJIOCKOCTU JiA MPEICTaBICHUS alreOpanyecKux
00BEKTOB;

- HCIIOJIb30BaTh CBOMCTBAa (YHKIMM, BXONSIIUX B YypaBHEHHE, s OOOCHOBAaHMUS
YTBEPKACHUS O CYIIECTBOBAHUM PELICHUN U 00 UX KOJINYECTBE;

-ACTIO0JIb30BaTh TOTOBBIE KOMIIBIOTEPHBIE MPOTrpaMMbl JJIi TOMCKAa NYTH PEIICHUS
YPaBHEHU U HEPABEHCTBE,

-XapaKkTepu30BaTh MOBeJAeHUE (DYHKIIMU; MPUMEHSS amnmapaT 3JE€MEHTApHbIX (DYHKIUH,
CTPOUTh M MCCIEAOBATH MAaTEMATUYECKUE MOJEIHM PEATbHBIX 3aBUCUMOCTEH U3
OKpYXKaloIIel >XU3HHU W M3 CMEKHBIX JUCHMIUIMH, XapaKTepHU30BaTh CBOMCTBA 3TUX
3aBUCHUMOCTEH, UCXO/IsI U3 MOJYUYCHHBIX PE3YJIbTaTOB; MPUBOAUTE MIPUMEPHI (U3 CMEKHBIX
JTUCUUILINAH ), TEMOHCTPUPYIOIINX TPAHULIBI MPUMEHUMOCTH MAaTEMaTUYECKUX MOJIETIEH;



- NPUMEHSTHh WJCI0 NPEIECIBHOTO MEPEX0Aa K OMPENCICHUIO BEJIMYUHBI OECKOHEUHOU
MEPUONYECKON NEeCATUIHON ApOoOU, BRIUMCICHUIO IJIMHBI OKPY>KHOCTH, TUIOMIAIN KpyTa,
TUIOMIA e TIOBEPXHOCTE M OOBEMOB TeN BpalleHHs, OOOCHOBAHHIO HENPEPHIBHOCTU
AJIEMEHTApHBIX (QYHKIUY;

- HaxOJuTh NPOU3BOJHBIE CIIOKHOW W OOpaTHOW (YHKIMH; MOJIb30BATHCA IMOHATUEM
MIPOM3BOJHOM TPHU HCCIAEAOBAaHUN (DYHKIIMM HA MOHOTOHHOCTb, Ha 3KCTPEMYMBI U TpHU
OCTPOEHUU I'paUKOB;

-00BACHITH CMBICT MHTErpasia Kak IUIOMIAAM Mo rpagukoM (yHKIMU, TEPBOOOpA3HON —
Kak crnoco0a HaxOKJIEHHs MYyTH MO CKOPOCTH; BBIUUCIATH IJIOMIAAW (UTYp C MOMOIIbIO
UHTErpana;

-XapaKTepU30BaTh MPOLECCHl U SBJIEHUS, HWMEIOIINE BEPOSTHOCTHBIM  XapakTep;
OLICHMBAaTh BEPOATHOCTHBIE XAPAKTEPUCTUKU CIyYaWHBIX BEJIMYMH IO CTATHCTHYECKUM
JAHHBIM;

- IPUBOJUTH MPUMEPHl MATEMATUUYECKUX 3a/ad, JJIsl PEHICHHUs] KOTOPBIX LEJIecO00pa3Ho
NPUMEHATh TE€OMETPUYECKUN CIOCO0 3aJaHusi BEPOSTHOCTH; peHiaTh MPOCTEUIINE
IIPUKJIAIHBIE 3314l HA T€OMETPUUECKON BEPOSITHOCTH;

-000CHOBBIBaTh ~METO/Bl  MApAJUIEIbHOr0, MEPHEHAUKYSIPHOTO U LIEHTPAIBHOIO
MIPOEKTUPOBAHNUS;

-[IPUMEHSATH TPAJULMOHHYIO CXEMY PELICHMS 3a/1a4 Ha IIOCTPOEHUE C IIOMOUIBIO [IUPKYILS
1 JUHEUKHU;

-[IPUMEHATHh METOJ '€OMETPUYECKHX MECT TOUYEK M METOJ MOJ00MS IPH pElICHUH 3a7ad
Ha IIOCTPOCHHE;

-OKa3blBaTh  CBOWCTBA MHOTOTPAaHHUKOB W  TeJl  BpalllEHUs, AHATU3UPOBATH
(OpMyYIHPOBKH ONPEACIICHUIN U TEOPEM;

-[IPUMEHATHh METO/BI PEIICHUS 3374 HAa BBIYMCIICHHS U 10Ka3aTeNbCTBA;

-HCI0JIb30BaTh AreOpanyecKuii ¥ TPUTOHOMETPUUYECKUI annapaT U WAeu JBUKEHUS TIPU
PELICHNH T€OMETPUUECKUX 3a/1aY;

-ACMIONb30BAaTh  OTHOILUEHUS  PAaBHOBEIMKOCTM  MPU  BBIUKUCICHUUM  OOBEMOB
MHOT'OI'PaHHUKOB U T€Jl BPAILICHNUS;

-[IPUMEHATHh KOOPAVUHATHBIA M BEKTOPHBIA METOJIbI IJISl PEILICHUS 331a4 Ha BBIYUCICHUS U
JI0Ka3aTeIbCTBA;

-pemarh CJIOXKHBIE 3a/ladyd Ha MOCTPOEHHUE, J0KA3aTEIbCTBO M BBIUMCIEHUE C AHAIH30M
yCIIOBUS 3aJa4d, OIPEACIICHUEM XOAa PELICHUs 3a7adM, BBICTPAMBAHHUEM JIOTMYECKOU
LENOYKHU PACCYKICHUIM, COOTHECEHHEM IOJyYEHHOI'0 OTBETA C YCIOBHEM 3aJauH.

2. Conep:xkanue y4eOHOro nmpeamera
YucnoBbie ¢yHkuum. OrnpeneneHue YUCIOBOM (QYHKIMM M CIOCOOBI €€ 3a/laHusl.
CaotictBa pynkuuii. OOpaTHas GyHKIHS.
Tpuronomerpuyeckne ¢GpyHkuum. Yucnosas OKpyKHOCTb. UucCnoBas OKpYy:KHOCTb Ha
KoopauHaTHOW  1iockocth.  CumHyc,  kocuHyc.  TaHrenc " KOTaHI'€HC.
Tpuronomerpuueckue (QyHKIUU YKUCIOBOTO apryMeHTa. TpUroHoMeTpuueckue (HyHKIUH
yraoBoro aprymenTa. @opmyibl npuBeAeHus. OyHKIUsA y=sin X, €€ CBOWCTBAa U Ipaduk.
OyHKIMS y=cos X, €€ cBoiicTBa U rpaduk. llepuogndaHocTs QyHKIUNA y=sin X, y=COS X.
[IpeoGpazoBanue rpagukoB TpuroHomeTpuueckux GpyHknui. @DyHKuum y=tg X, y=ctg X,
HX CBOMCTBA U TpadUKHU.
Tpuronomerpuueckue ypaBHeHMsA. ApkkocuHyc. PemeHue ypaBHeHMs cost=a.
Apkcunyc. Pemienwe ypaBHeHUs sint=a. ApPKTaHI€HC M apKKOTaHreHc. PemieHue
YpPaBHEHUH tg X =a, artg X = a. TpUroHOMETpUYECKUE YPABHEHHUS.



IIpeoOpa3zoBanne TPUrOHOMETPUYECKUX BbIpameHuil. CHHYC M KOCMHYC CYMMBbI U
Pa3HOCTH apryMeEHTOB. TaHre€HC CyMMBbl M Pa3sHOCTH aprymMeHTOB. DopMyssl IBOMHOTO
aprymenTa. [IpeoOpa3oBaHre CyMM TPUTOHOMETPUYECKUX (YHKIHMA B MPOU3BEACHUS.
[IpeoGpazoBanue MPoU3BECHUN TPUTOHOMETPUYECKUX (DYHKIIUA B CyMMBI.
IpousBoanas. Ilpenen mocnenoBarenbHOCTH. CymMMa OE€CKOHEUHOW TIeOMETPUYECKON
nporpeccud. Ilpenen pynkuuu. Onpenenenrue npou3BoHON. Beruucienne npon3BoaHbIX.
VYpaBHeHue KacareabHOM K Trpaduky ¢yHkiuu. Ilpumedyanue mnpousBomHON Ams
UCCeIoBaHUs (YHKIMHA Ha MOHOTOHHOCTh M 3KCTpeMyMbl. Iloctpoenue rpaduxos
dbyukiui. [lpuMeHnenue nNpPOM3BOAHON JJII OTHICKAHWUS HAMOOJBIIMX W HAUMEHBIIUX
3HAYEHHUU BEJIMYUH.

Crenenn u kKopHu. Crenennble @QyHkuuu. I[loHATHE KOpHA N-CTENEHU U3
neictBuTenbHOro uncna. Oynknus y= Vx , ee cBoiictBa u rpaduk. CBoicTBa KOpHS N-
crenienu. [Ipeobpa3oBanre BRIpaXKEHUM, coJepKalux pagukaibl. O000IMEeHe TTOHATHS O
nokasaresie creneHu. CTeneHHble PYHKIIMU, UX CBOMCTBA U TpaduKy.

IMoka3zareqbHass u Jorapupmuyeckas ¢yakuun. [lokazarenpHas QyHKUMS, €€
cBoiicTBa u rpaduk. [lokazarensHble ypaBHeHUsI U HepaBeHcTBAa. DyHkua y = loga x, ee
coiictBa u Trpadux. CpoiictBa norapudmon. Jlorapupmuueckue ypaBHEHHS.
Jlorapudmudeckue HepaBeHCTBa. Ilepexog K JpyroMy OCHOBaHHUIO Jiorapudma.
HNuddepenimpopanre mokazaTeIbHOW U JJIOrapuPpMUIecKor ¢ yHKIIHA.

IlepBooOpa3nas u muTerpaJ. [lepsooOpaznas. OnpeaeseHHbIH HHTErpal

DJIeMEeHTbl MATEeMAaTH4YeCKOH CTATUCTUKH, KOMOMHATOPMKH M TEOPUH BePOSITHOCTEN.
Cratuctuueckas oopabotka gaHHbIX. [Ipocreiimue BepoaTHOCTHBIE 3aAaun. CoueTaHus U
pasmemnienusi. opmyna 6nnoma Hetotona. CitydaitHble COOBITHS U UX BEPOSATHOCTH.
YpaBHeHus1 1 HepaBeHCTBAa. PaBHOCHIIBLHOCTh ypaBHEeHH. OOIIMEe METOAbI PEILICHUS
ypaBHEHUU. PellleHne HEpaBeHCTB C OJHOM IEPEMEHHOW. Y PaBHEHHUsS U HEPABEHCTBA C
IBYMs epeMeHHbIMU. CUCTEMBI YPaBHEHUI. Y DaBHEHHS U HEPABEHCTBA C MapaMeTpamHu.
I'eomerpuyeckue ¢urypsl B IPOCTPAHCTBE M MX B3aMMHOE PAacIoJIOKeHHeE.
Akcuomaruka crepeoMerpuu. IlepBeie cneacTBus akcuoM. B3anMHOe pacrnosokeHue
OpsAMBIX M IUIOCKOCTeW B mpocrtpaHcTee. [Ipu3zHaku  mapajuieslbHOCTH U
MEPIIEHANKYJIAPHOCTH NMPAMBIX U IUIOCKOCTEN. [lepnienaukyisip u HakinoHHasd. Teopema o
TPEX MEpPHEeHANKYIsIpax. JIByrpaHHblid yroi. JIMHEWHBIN yroi ABYTPaHHOIO yria.
[ToHATHS 0 TEOMETPUYECKOM TEJIE U €r0 MOBEPXHOCTU. MHOIrOrpaHHUKH U MHOTOTPaHHbIE
MOBEPXHOCTH. Bepunuel, rpanu 1 pédpa MHOTOIPAaHHUKOB. BBIMyKJIble MHOTOTPaHHHUKH.
Teopema Oiuinepa. CedueHUs: MHOTOIPAaHHUKOB IIOCKOCTSIMH. Pa3BEPTKM MHOTIOrpPaHHBIX
noBepxHocren. Ilupamuma u €€ snementTol. Terpadap. IlpaBuiibHas nupamuaa.
Yceuénnas nupamupa. llpmsma m e€ osmementsl. llpsimas W HakiIOHHas mpu3Ma.
[IpaBunbHas npusma. Ilapannenenunen. Ky6. IlpaBuibHble MHOTOrpaHHUKH (TETpa’ap,
Ky0, OKTa’JIp, TOAEKA3IP, UKOCAIIP).

Konycel m mumuaapsl. CeyeHnss KOHyca W LHWIMHAPA IUIOCKOCTBIO, NapaJuIEIbHON
ocHoBaHuto. Konyc u nmmunap Bpamenus. Coepa u map. [lepeceuenue mapa u
miockoctu. Kacanue cdepbl U IIIOCKOCTH.

HN3mepenne reomeTpuyecKuX BeJIMYMH. PaccTosHne Mexay 1ByMst TOUKaMu. PaBeHCTBO
u nogodue ¢uryp. PacctosiHue oT TOUKU 10 GUTYpHI (B YACTHOCTU, OT TOYKH JIO TIPSIMOI,
OT TOYKH JI0 TJIOCKOCTH). Paccrosinue mexnay purypamu (B 4aCTHOCTH, MEKIY HPSIMBIMH,
MEX]1y IPSIMOM U TUIOCKOCTBIO, MEXKIY TUIOCKOCTSIMH).

Yrael: yrom MeEXAy IUIOCKOCTSMHU, YIOJl MEXKAY IpSAMBIMHM, YroJl MEXAY MpsIMOH U
miockocThio. [lonarue oobéma Tena. OO0bEMBI HUIMHAPA U MPU3MbI, KOHYCA U TUPAMUIbI,
mapa. OObéMbl mOMO0HBIX (¢uryp. IloHsTue mIomanu moBepxHocTH. [lnomanm
MOBEPXHOCTEN MHOTOIPaHHUKOB, IWJIMHIPOB, KOHYCOB. [lmomans cdepsl.



IIpeoOpazosanusa. Cummerpus. I[lapamensHoe npoekTupoBaHue. OpTOroHaJbHOE
npoektupoBanue. J[Bwkenus. OOmme CcBoWCTBa JABMKEHUH. Buael ABMKEHMIL:
[apaJuIeIIbHBIA NIEPEHOC, CUMMETPUHA OTHOCHUTEIBHO TOYKH, IPSAMOM M IUIOCKOCTH,
noBopoT. OO1ee MOHATHE O CUMMETPUH (GUIYp. DJIEMEHTHl CUMMETPUU IPaBUIbHBIX
nMpamMuj, W TPaBUIbHBIX MPHU3M, NPABUIBHBIX MHOTOTPAaHHHUKOB, CQepbl U IIapa,
HWJIMHIPOB U KOHYCOB BpalllCHUS.



CTPYKTYPA KYPCA 10 KJNIACCA

Ne KosnmnuectBo
Tema (r1aBa)
n/n 4acoB
1 | TloBropenue 3
2 | JleficTBUTENbHBIC YHCIIA 12
3 | Uucnossie QyHKIINH 10
4 | Tpuronomerpudeckue QyHKIINH 24
5 | TpuronoMerpuieckue ypaBHECHUS 10
6 | [IpeobpazoBaHuEe TPUTOHOMETPUIECKUX BBIPAKECHUN 21
7 | KomrmnekcHble uncina 8
8 | IIpousBoaHas 29
9 | KombuHaTopuka u BEpOSITHOCTh 7
10 | [ToBTOpEHME 12
11 | BBegeHue B CTEPEOMETPUIO 3)
12 | [TapannenbHOCT MPSIMBIX U TIOCKOCTEN 19
13 | [eprieHAMKYISAPHOCTH IPAMBIX U TUIOCKOCTEN 20
14 | MHOrOrpaHHUKHN 12
15 | Hekotopble cBeeHUS U3 TUIAHUMETPUHN 6
16 | O6obmaromee moBTOpeHue. Permenue 3a1aq. 6
UTOIo 204 gaca
CTPYKTYPA KYPCA 11 KJIACCA
Ne KoaunuecTBo
Tema (r1aBa)
n/n 4acoB
1 | IloBropenne matepuana 10 kimacca 4
2 | MHorousieHsI 10
3 | Crenienu u kopau. CTeneHHble GyHKITUU 24
4 | IlokazarenpHas u Jorapupmuueckas GyHKIUN 31
5 | IlepBoobOpa3nast v uHTErpa 9
6 | DneMeHThl MaTeMaTHUYECKON CTATUCTUKU, KOMOMHATOPUKU U 10
TEOPHUH BEPOSITHOCTEH
7 | YpaBHeHus u HepaBeHCTBAa. CHCTEMbI YPaBHCHHIA U HEPABEHCTB. 33
8 | UroroBoe nmopropeHue Kypca ajaredpbl 1 MaTeMaTHIECKOTO 15
aHaau3a.
9 | Bekropsr 6
10 | Meroza KoopAMHAT B MPOCTPAHCTBE 14
11 | Hunusap, KOHYC, map 17
12 | O6bemsbI Ten 17
13 | OGobmaroiiee MOBTOPEHUE U pelIeHUE 3a71a4 Kypca TeOMETPHH. 14

UTOIO

204 gaca
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