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Humxauit Onec



H.TIaHl/IpyeMble pe3yJbTaTbl 0OCBOCHUA yqe6H0r0 nmpeamMeTra B COOTBETCTBUU

€ OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMoii cpeaHero oouero oopa3oBanus
MBOY «COHL Nel» nrr. Huaxnnii Onec

H.]IaHI/IpyeMble JUIHOCTHBIC PE3YJ/IbTAaTbI

Jluunocmmuvie pesynromamul 6 cghepe OmMHOULEHUL 00YUAIOWUXCS K ceDe, K C80eMY 300p08bio,
K NO3HAHUIO cebs:
— OpHEHTAaIHs 00YUYaOIIUXCS HA JOCTHKEHHUE IMYHOTO CUACThSI, PEATH3aLIUI0 TTO3UTUBHBIX
YKU3HECHHBIX TICPCIIEKTUB, HHUITHNATHBHOCTh, KPEATUBHOCTH, TOTOBHOCTh U CIIOCOOHOCTD K
JTUYHOCTHOMY CaMOOTIPEICIICHUIO, CIOCOOHOCTh CTaBUTH IEJIH M CTPOUTH )KU3HEHHBIE TUTAHbI;
— TOTOBHOCTb U CLIOCOOHOCTh 00€CTIeYnTh ce0e M CBOUM OJIM3KUM JIOCTOMHYIO KU3Hb B
MPOLECCE CAMOCTOSTENIbHOM, TBOPYECKOW  OTBETCTBEHHOM IESITEIBHOCTH;
— TOTOBHOCTb U CITIOCOOHOCTH OOYUYAIOIIMXCS K OTCTAUBAHUIO TUYHOTO IOCTOMHCTBA,
COOCTBEHHOTO MHEHHSI, TOTOBHOCTh U CIIOCOOHOCTH BhIpa0aThIBaTh COOCTBEHHYIO MO3UITUIO 110
OTHOIIIEHUIO K OOIIECTBEHHO-TIOJIUTUUECKUM COOBITHUSIM MPOIIIOTO U HACTOSIIIETO HAa OCHOBE
OCO3HAHUS U OCMBICJICHUSI UCTOPHH, TyXOBHBIX IIEHHOCTEH W JIOCTHDKCHUHN HAlllel CTPaHbI,
— TOTOBHOCTb U CITOCOOHOCTH 0OYJAIOIINXCSA K CAMOPA3BUTHIO M CAMOBOCTIMTAHUIO B
COOTBETCTBHUH C OOIIEYEIIOBEUYECCKUMH IIECHHOCTSIMH M HJIeajlaMy TPaKIaHCKOTO OOIIIeCTBa,
MOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSIX CIOPTUBHO-0370POBUTEIHHON
NEeSITETFHOCTBIO;
— MIPUHATHE U PeaU3alusl IEHHOCTEN 3T0POBOTO 1 O€30TacHOTO 00pa3a KU3HH, OepekHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3NYECKOMY U TICUXOJIOTUYECKOMY
3/10pPOBbIO;
— HEMpPUITHE BPEAHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHUS aJIKOT0JIsI, HAPKOTHUKOB.
JImyHOCTHBIE pe3yabTaThl B chepe OTHOMEHU oOydaroruxcs Kk Poccun kak k Pogune
(OteuectBy):
— poccuiickasi HICHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCHMCKOM MJICHTHYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YyBCTBO MPUUYACTHOCTH K UCTOPUKO-KYJIbTYPHOM OOLIHOCTH
poccuiickoro Hapoja u cyap0e Poccuu, maTpuoTrsm, roTOBHOCTD K CITyeHHI0 OTedecTBy, ero
3aIlUTE;
— yBa)KeHHE K CBOEMY Hapo]ly, YyBCTBO OTBETCTBEHHOCTH Iepen PoanHoM, ropaocTu 3a cBoi
Kpaii, cBoro Ponuny, npoiioe u HacTosIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHue k
roCyJapCTBEHHBIM CUMBOJIaM (repo, duiar, TruMH);
— (dbopMHpOBaHKE YBXKEHHUS K PYCCKOMY S3BIKY KaK rOCyAapcTBEHHOMY s3bIKy Poccuiickoit
Denepanuu, ABISIOMIEMYCS OCHOBON POCCHICKON HACHTUYHOCTH U TJIaBHBIM (pakTOpOM
HAI[MOHAIILHOTO CaMOOTIpEACTICHUS;
— BOCITUTaHHE YBOXKECHUS K KYJIbTYpE, A3bIKaM, TPAIUIUSAM U 00bIYasiM HApOJIOB,
npoxuBaronux B Poccuiickoit ®eneparuu.

Jluunocmmuvie pe3ynvmamol 6 cghepe OMHOULEHUTE 00YYAIOWUXCSL K 3AKOHY, 20CYOapCcms) U K
2pasicoanckomy obwecmay:
— I'PaXXJIaHCTBEHHOCTh, IPaXIaHCKas! MO3ULUS AKTUBHOTO U OTBETCTBEHHOIO WJieHA
poccuiickoro o0IecTBa, 0CO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U 003aHHOCTH,
YBaXKAIOIIEro 3aKOH U MPAaBOMOPSIIOK, 0CO3HAHHO MPUHUMAIOLIETO TPAIUIIMOHHbBIE HAIMOHAJIbHBIE
1 00I11e4eI0BeYeCKHe T'YMaHUCTHUECKUE U JEMOKPAaTHYECKUE IIeHHOCTH, TOTOBOTO K Y4aCTHIO B
0OIIIECTBEHHOM JKHM3HU,
— MPU3HAHNE HEOTUYK/ITAEMOCTH OCHOBHBIX IpaB M CBOOO/1 YeJI0OBEKA, KOTOPbIE PUHAIIEkKAT
KaX/I0MY OT POKJIEHHs, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX IPaB M cBOO0 6e3
HapyILIEHHs MpaB U CBOOO]I IPYTUX JIUI], TOTOBHOCTh OTCTAaUBaTh COOCTBEHHBIE MTPaBa U CBOOOIbI
YeJoBeKa U TpakJJaHUHA COTJIACHO OOLIENPU3HAHHBIM MPUHIIMIIAM U HOPMaM MEXTyHapOIHOTO



npaBa U B cootBeTcTBUU ¢ KoHcTuTynmen Poccuiickont denepanuu, mpaBoBas U NOJIUTHYECKAs
IPAMOTHOCTb;

- MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
0O0I1eCTBEHHOH MPAKTHKH, OCHOBAaHHOE Ha JUAJIOTE KYJBTYp, a TAKXKE Pa3IMYHbIX (OpM
OOIIIECTBEHHOTO CO3HAHUs, OCO3HAaHHE CBOETO MeCTa B MOJIHUKYIbTYPHOM MHPE;

— MHTEPUOPHU3ALUS LEHHOCTEN JEMOKPATHH U COLMAIBHON COIUAAPHOCTH, TOTOBHOCTb K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B IPYIIIE WIA COUMATIBHON OPraHU3alnu;

— TOTOBHOCTH 00yYarOIUXCs K KOHCTPYKTUBHOMY YYaCTHIO B IIPUHSTUN PEIICHUH,
3aTparuBaroIIMX UX IIpaBa U UHTEPECHI, B TOM YHCIIE B Pa3IMYHBIX popMax 0OLIECTBEHHON
CaMOOpraHU3aluK, CaMOYIIPABICHHs, OOLIECTBEHHO 3HAYUMOMN JeATEIbHOCTH;

— IIPUBEPKEHHOCTh UJESIM UHTEPHALIMOHAIN3MA, JIpY>KObl, paBEHCTBA, B3aUMOIIOMOILIU
Hapo/JI0B; BOCIIMTAHUE YBAXXUTEIBHOTO OTHOIIEHUS K HAIIMOHAJIBHOMY JOCTOMHCTBY JIIOAEH, UX
YyBCTBAM, PEJIUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTH 00OYYaIOLIUXCs MPOTUBOCTOSITh UJCOJOTUHU IKCTPEMU3MA, HAI[MOHATIN3MA,
KceH0(oOUN; KOPPYNUNU; AMCKPUMHUHALIMY 110 COLUAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U JIPYI'MM HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

Jluunocmmuvie pesynomamul 6 cghepe OMHOULEHUT 00YVUAIOUUXCS C OKPYIHCAIOWUMU THOObMU.
— HPaBCTBEHHOE CO3HAHHE U MOBEIEHNE HA OCHOBE YCBOCHHUSI 00II€YEeIOBEYECKUX LIEHHOCTEMH,
TOJIEPAHTHOTO CO3HAHMS U MOBEICHUS B TIOJUKYJIHBTYPHOM MUPE, TOTOBHOCTH U CIOCOOHOCTH BECTH
JUAJIOT C APYTUMH JIFOJIbMH, TOCTUTATh B HEM B3aMMOIIOHUMAHUSI, HAXOIUTh OOIIHE 1IeJH 1
COTPYIHHMYATH TSI UX JOCTHKCHUS;
— MPUHATHE TYMAaHUCTHYECKUX [IEHHOCTEH, 0CO3HAHHOE, YBAKUTEIHLHOE U TI00POKETATeIIbHOE
OTHOIIEHHE K JPYroMy 4eJI0OBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;
— CIOCOOHOCTH K COMEPEKUBAHUIO U (POPMHUPOBAHHE MO3UTUBHOTO OTHOILLIEHUS K JIIO/ISM, B
TOM YHCJIE K JIMI[AM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBBSI U HHBAJIUIAM; OEpeKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHUE K (PU3UYECKOMY U TICUXOJIOTUYECKOMY 37I0POBBIO
JPYTUX JIt0JIel, yMEHUE OKa3bIBaTh MEPBYIO MOMOIIb;
— (bopMHpOBaHHE BHIPAKEHHOW B OBEICHUN HPABCTBEHHOM MO3UIIMHU, B TOM YHCIIE
CIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 00pa, HPAaBCTBEHHOTO CO3HAHUS U TIOBE/ICHUS HA OCHOBE
YCBOEHHMSI 00I11€YeIOBEYECKHX [IEHHOCTENH M HPAaBCTBEHHBIX YYBCTB (UECTH, JI0JITa,
CIPaBeUIMBOCTU, MUJIOCEPIUS U IPYXKeEIt00us);
— pa3BUTHE KOMIETEHIINI COTPYTHUYECTBA CO CBEPCTHUKAMU, I€TbMHU MJIAJIIIETO BO3PacTa,
B3POCIJIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIeI0BATEIbCKON, TPOSKTHOM
U APYTUX BUJIAX JESATEIBHOCTH.

Jluunocmuvie pesynomamul 8 cghepe OMHOULEHUL 0OYUAIOUUXCA K OKDYHCAIOUWEMY MUDY,
AHCUBOU NPUPOOE, XYO0IHCECMBEHHOU KYIbmype:
— MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMECHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAUUMOCTH
HAYKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIaJICHUE TOCTOBEPHON HH(MOPMAITUECH O
MEPEIOBBIX JTOCTHKEHHSIX U OTKPBITUAX MHUPOBOM M OT€YECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;
- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUI0, B TOM YHCJIE CaMOOOPa30BaHUIO, HA
MPOTSDKEHUH BCEH JKU3HU; CO3HATEIILHOE OTHOILICHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO
YCIEITHOM MPo(heCcCHOHAILHON U 00IIECTBEHHON JICATEIIbHOCTH;
- IKOJIOTUYECKas KYJIbTypa, OEpeKHOE OTHOLICHHSI K POJTHOM 3eMIie, IPUPOTHBIM OOTaTCTBaM
Poccuu 1 Mupa; NOHUMaHKE BIMSIHUS COITUAIEHO-I)KOHOMHYECKUX TIPOIIECCOB HAa COCTOSIHUE
MIPUPOJTHOM M COIMATBHOM CPEJIbl, OTBETCTBEHHOCTh 3a COCTOSHHE MTPUPOHBIX PECYPCOB; YMEHUS U
HaABBIKK Pa3yMHOT0O MPUPOIOIOIH30BaHUS, HETEPITUMOE OTHOLICHHE K JICHCTBUSAM, IPHHOCSIIIUM
BpEJl DKOJIOTHH; TPUOOPETEHUE OTIBITA SKOJIOTO-HAMPABICHHOM JESITeIbHOCTH;
- ACTETUYECKOE OTHOIICHHUS K MUPY, TOTOBHOCTh K 3CTETHYECKOMY O0YCTPOMCTBY
CcOOCTBEHHOTO OBITA.



Jluunocmuvie pe3yiomamul 6 cghepe OMHOUWEHUT 0OVUAIOWUXCS K CeMbe U POOUMeNiM, 6
MOM HUciie N0O20MOBKA K CEMEUHOU HCUSHU.!
— OTBETCTBEHHOE OTHOIIEHUE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MIPUHSATHUS
LICHHOCTEH CEMEHHOM KU3HU;
- MOJIOKUTEIBHBIN 00pa3 CeMbHU, POIUTEIHCTBA (OTIIOBCTBA U MATEPUHCTBA),
WHTEPUOPU3AIUS TPAJAUIIMOHHBIX CEMEMHBIX IIEHHOCTEH.

Jluunocmuvie pe3yiomamol 6 cghepe omuoutenus odyuarowuxcsa Kk mpyoy, 8 cghepe
COYUANLHO-IKOHOMUYECKUX OMHOUEHULL:
— yBa)K€HHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3allIUTE CBOEH COOCTBEHHOCTH,
- OCO3HAHHBIN BEIOOD OyyIiei mpodeccun Kak MyTh U CIOCO0 peann3aiui COOCTBEHHBIX
KU3HECHHBIX TIAHOB;
— TOTOBHOCTH 0OYYAIONIUXCS K TPYIOBOM MPO(PeCcCHOHATEHOM JIEATEIIBHOCTH KaK K
BO3MOYHOCTH Y9aCTHs B PEIICHUHN JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBCHHBIX,
00I1IeHAIIMOHATIBHBIX MTPOOJIEM;
— MOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JFOJIM TPYAQ, TPYAOBBIM JOCTHKCHUSIM,
T00pPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYESCKOE OTHOIICHHUE K Pa3HbIM BHJIaM TPYIOBOH
NESITeIIbHOCTH;
- TOTOBHOCTH K CaMOOOCITY>)KHBaHHIO, BKITFOYAst 00YICHHE U BBITIOJTHCHHUE JTOMANTHUX
o0s3aHHOCTEI.

Jluunocmuvie pezyiomamol 6 cghepe Puzuuecko2o, NCUXoI02UYecKo20, COYUAIbHO20 U
aKademuiecko2o 0.1a20noayuus 00y4aruuxcs:
— (dbu3HIecKoe, IMOIMOHATBLHO-TICUXOJIOTHIECKOE, COIUATTLHOE OJIaromoaydrue 00yqaronmxcs
B )KHM3HH 00pa30BaTEIIbHOM OPraHU3aIliH, OLYIIICHUE IEThMH 0€30MaCHOCTH U TICHXOJOTHYECKOTO
koMmdopTa, nHOOPMAITMOHHOM 0€30MTaCHOCTH.

Inanupyemblie MeTanpeaMeTHbIE Pe3yJbTAThI
MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBI ITPEICTABICHBI
mpemsi 2pynnamu YHUBepcaibHulx yueonvix oeticmeuti (YV/).

1. Pezynamusnvie ynueepcanvHvle yueonvie oeticmaeus

BBITyCKHUK Hay4uTCS:

- CaMOCTOSITEIIEHO OTIPE/ICIISTH 1IeJTH, 3a/IaBaTh MapaMeTphbl U KPUTEPHH, IT0 KOTOPHIM MOMXHO
OTIPENICIIUTD, YTO IIeJb JJOCTUTHYTA;

— OILICHUBATh BO3MOJKHBIE TIOCIICJICTBHS JOCTHXKEHHSI TOCTABICHHOU TENIU B JICITEILHOCTH,
COOCTBEHHOW HM3HH U )KU3HU OKPYXKAFOIIUX JIFOJICH, OCHOBBIBASICh HA COOOPaKEHUSIX ITUKU U
MOpaH;

— CTaBHUTh ¥ (POPMYIHUPOBATH COOCTBEHHBIC 3a/1a4i B 00pa30BaTEIbHOMN NEATEILHOCTH U
KU3HCHHBIX CUTYaIUsIX;

— OIICHUBATh PECYPCHI, B TOM YHCJIE BPEMsI U APYrue HeMaTepUualbHbBIE PECypChl,
HE0OXO0IUMBIE JUI TOCTHKEHHS MOCTABICHHOM 1IeTH;

— BBIOMPATH MYTh HOCTHXKEHUS LIEJH, JIAHUPOBATh PEIICHNUE MOCTABIEHHBIX 3a/a4,
ONTUMM3HPYS MaTepHalbHbIE U HEMaTepUuaIbHbIE 3aTPATHI;

— OpraHu30BbIBATH A((EKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISI TOCTHKEHUS
MOCTABJICHHOW 1LIENH;

— COTIOCTABJIATH MOJYUYEHHBIN pE3yabTaT IEATEIHHOCTH C TIOCTABICHHOH 3apaHee IeNbio.

2. Ilosnasamenvhuvie yHugepcaivhvie yyeOHvle Oelucmaus
BhBITyCKHHUK HAy4IUTCS:



- HUCKaTh U HAXOdUTh 0606H_I€HHBIG CII0COOBI peuicHus 3a4a4, B TOM 4YHCJIC, OCYHICCTBIIATH
pa3BepHYThI HHPOPMAIIMOHHBINM MOWCK M CTABUTH HA €T0 OCHOBE HOBBIC (ydeOHBIC U
[I03HABATENIbHbIE) 3a/1a4H;

- KPUTHYECKH OIICHUBATH M MHTEPIPETHPOBATH HHPOPMALIUIO C pa3HBIX MO3UIINH,
pacro3HaBaTh U (GUKCHPOBATH IPOTHBOPEUHS B MHPOPMALMOHHBIX HCTOUYHUKAX;

— HCI0JIb30BATh PA3IMYHbIE MOJIETIbHO-CXEMAaTUUECKUE CPECTBA JUIsl PEACTAaBICHUS
CYIIECTBEHHBIX CBS3EH M OTHOIICHHUH, a TAK)KE MPOTUBOPEUNH, BHISIBICHHBIX B HH()OPMAIIHOHHBIX
HCTOYHHKAX,

- HaxOJIUTh U IPUBOJUTH KPUTUYECKUE aPTYMEHTHI B OTHOLICHUY JACUCTBUM U CYXKIACHUI
ApYyroro, CIIOKOMHO U Pa3yMHO OTHOCUTBHCA K KPUTUYCCKHUM 3aMCUYaHWAM B OTHOILICHUHA
COOCTBEHHOTO CYX/IEHHS, pACCMaTPUBATh MX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOOHWTH 34 paMKH y‘-I€6HOF0 npeaMeTa U OCYICCTBIATH HGHCHaHpaBHeHHBIﬁ ITIOHUCK
BO3MOKHOCTEH JUI IIUPOKOrO MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS;

- BBICTPaNBATh MHAUBUAYAJIbHYIO 00pa30BaTeNbHYI0 TPAEKTOPHIO, YUUTHIBASI OTPAHUUYEHUS CO
CTOPOHBL IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUYEHMNA;

- MCHATH U YACPIKHUBATH PA3HBIC ITIO3UIINU B MO3HaBaTEIILHON JCATCIIbHOCTH.

3. Kommynuxamusnvle ynugepcanvuvie yuebnvie deicmeus

BrimyckHUK HAayduTCS:

— OCYIIIECTBJISITH JIEJOBYI0O KOMMYHHKAITMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (Kak
BHYTpH 00pa30BaTeIbLHOM OpraHu3alliy, TaK U 3a €€ MpeesiaMHu ), ToAOUpaTh TapTHEPOB IS
JIEIIOBOM KOMMYHHUKAITIH UCXOIS1 U3 COOOpaKEHUN Pe3yaTbTaTUBHOCTH B3aUMOJICHCTBYS, 4 HE
JINYHBIX CUMIIATHI;

— P OCYIIECTBIEHUHU TPYNIOBOM pabOThHI ObITh KaK PYKOBOAUTEJIEM, TaK U YWIEHOM KOMAaHJIbI
B Pa3HBIX poJIsIX (TeHepaTop UAeH, KpUTUK, UCTIOJIHUTENb, BHICTYMAIOLIUH, SKCIEPT U T.1.);

— KOOPJIUHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSIX pPEalbHOTO, BUPTYAJILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BepHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3pEHUS C UCIOIb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOHQIUKTOTEHHbIE CUTYalluU U MPEAOTBpAIIaTh KOHMIUKTHI J0 UX aKTUBHON
(a3bl, BBICTpauBaTh JICJIOBYIO U 00pa30BaTeIbHYI0 KOMMYHUKAIIUIO, U30€Tast TMYHOCTHBIX
OIICHOYHBIX CYXKICHUH.



I[lnannpyemMble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHUSI Y4eOHOI0 NpeIMeTa B COOTBETCTBUHU
€ OCHOBHOIi 00pa30BaTeJIbHOIl MPOrpPaMMoii cpeaHero o61ero oopa3oBaHus

MartemaTuKa: a.ﬂreﬁpa U HAYaJIa MaTEMAaTHY€C€CKOIo aHajIu3a, recoMmeTpust

Ba3oBblii ypoBeHb
«IIpobaeMHO-pyHKIIMOHAJIbHBIE Pe3YJIbTAThD)

Yray0/eHHblil ypOBeHb
«CHCTeMHO-TeopeTHYeCKH e Pe3YJIbTATHI»

Paspnen |. BoInyCKHMK HAYYUTCSA I1l. BbIyCKHMK NOJTy4YUT Il. BoimyckHUK HAyuHuTCS V. BbIyCKHUK MOJYYHT
BO3MOKHOCTh HAYYUTHCHA BO3MOKHOCTh HAYYUTbHCH
Hesan Jlns ucnosib30BaHus B Jlna pazeumus mviuiieHus, st yerienrHoro npooJbkenust | [[ns obecneyenus
OCBOCHHUA TOBCETHEBHON KU3HU U UCNONIL308AHUS 8 NOBCEOHEBHOU | 00pa30BaHUs B03MONCHOCMU YCNEUHO20
npeaMera obecrieyeHns BO3MOKHOCTH HCUSHU 0 CIEeUATbHOCTSM, NPOOOJIdICEHUS 00PA308AHUS NO
YCHEUHOTO MPOAOTKEHUS u obecneyeHuss 603IMONCHOCMU | CBSI3aHHBIM C MPUKIIAIHBIM CNeYuanbHOCMAM, CEA3AHHbIM C
o0Opa3oBaHus MO YCREeuwHo20 NPoOOJIdHCEeHUS HCIIOJIb30BAHUEM MATeMAaTUKH | Ocywecmenenuem HayyHou u
CHEIHAILHOCTSIM, HE CBA3aHHBIM | 00pa308aHus no uccne0o8amenbCKoll
C TPUKJIQJHBIM UCTIOJIB30BAHUEM | CHEYUANbHOCMAM, He dessmenvHocmu 8 obnacmu
MAaTE€MaTUKU CBA3AHHBIM C NPUKILAOHBIM MaAMeMamury U CMENCHbLX
UCNOIb308AHUEM MAMEMAMUKU HAayK
TpedoBanus Kk pe3yjbTaram
Inemenmul Ol‘[epI/IpOBaTb Ha 6a30BOM - O;fzepupogamb2 nouamusmu.: | — CB0oOOIHO 01'[ep1/1p0]3a”r1,3 ﬂocmuofceHue pe3yioemamos
meopuu yposre® oHsTHAMM: KOHeYHoe MHOICECME0, MOHATUSIMU: KOHEYHOE pazoena ll;
MHOIICECME KOHEYHOE MHOKECTBO, nemMeHm MHOICecCmaa, MHO>K€ECTBO, JJIEMEHT | Onepuposams NOHAMUEM
u 3JIEMEHT MHOKECTBA, NOOMHOJICECMB0, NepeceyeHue MHO>K€ECTBA, onpeoeneHus, OCHOBHbIMU
Mamemamuy IIOAMHOXECTBO, U o0bveOuneHue MHOIHCECMS, MIOJMHOKECTBO, suoamu onpeoeneHutl,
ecKoul NepeceyeHue u yucnogvle  MHOJCECMBA — HA nepeceyeHue, 00beIMHEHUE OCHOBHBIMU BUOAMU
J102UKU 00BbeIMHEHNE MHOKECTB, KOOPOUHAMHOT npAMOl, U Pa3sHOCTb  MHOXECTB, meopem,
YHUCJIOBBIC MHOJKCCTBA HA OMPpE3OK, uHmepesal, YHCJIOBBIE MHOXXECTBa Ha | NORUMamsv Cymb KOC6EHHO2CO
KOODPJIMHATHOM ITPSIMOM, NOJYUHMEPBAT, NPOMENCYMOK KOOPJAMHATHOU PSIMOH, Jokaszamenbcmea,

! 34ecb U fganee: pacno3HaBaTb KOHKPETHbIE Npumepbl 06LLI,MX NOHATUI Mo XapaKTepHbIM Npn3HakKam, BbINMOJIHATb ,D,eVICTBVIﬂ B COOTBETCTBUU C onpeaeneHnem 1 I'IpOCTEVILIJVIMVI
CcBOMCTBaMMU I'IOHFITMﬁ, KOHKPETU3NPOBATb NPpUMeEpPaMmn O6LLI,ME NOHATUA.
2 34ecb U ganee; 3HaTb onpeaesnieHne NOHATUA, yMEeTb NOACHATb €ro CMbICA, YMETb UCMO/b30BaTb NOHATME U €ro CBOWCTBA npu nposegeHmn paCCV)KLI,EHMVI, peweHnn 3aga4y.
8 34ecb U ganee: 3HaTb onpeaesnieHne NOHATUA, 3HATb U YMETb 0b60cHOBbIBaTb CBOMCTBA (I'IpVI3HaKVI, €C/I OHU ECTb) NMOHATUA, XapPaKTepn3oBaTb CBA3U C APYTMMU NOHATUAMMU,
npeactasnAaa o AHO NOHATUE KaK 4acCTb LE/IOCTHOIro KomnaeKkca, MCNo/1b30BaTb MOHATNE U €ro CBOWMCTBA npu nposegeHnn paCCV)-K,CI,EHMﬁ, AO0Ka3aTenbCTs, peweHnn 3agau.




OTPE30K, HHTEPBAI;

oTiepupoBaTh Ha 0A30BOM
YPOBHC MMOHATHUSAMMU:
YTBEPXKICHHUE, OTPULIAHUE
YTBCPKIACHUSA, NCTUHHBIC
" JIOKHBIC YTBCPIKACHUA,
IPUYHMHA, CIIC/ICTBHUE,
YaCTHBIN clTydail 00111ero

YTBEPKICHMUS,
KOHTpPIpUMED;

HaXOJUTh IMepeceueHre U
00beTMHEHNE JIBYX

MHOYECTB,
MPEICTaBICHHBIX

rpagu4ecKy Ha YUCIOBOU

MIPSAMOM;
CTPOUTH HA YUCTIOBOM

MPSAMOU MOJIMHOKECTBO
YHCJIOBOI'O MHOJKECTBA,
3aJJaHHO€ MPOCTEUIIUMH

YCIOBUAMMU,

pacrno3HaBaTh JIOKHbIE
yYTBEPXACHUS, OIINOKU B

paccyXJIeHUsX,
TOM YHCJIE C

HCIIOJIb30BaHUEM
KOHTPIPUMEPOB.

B

B noeceonesnoti srcuznu u
npu uzyyeHuu opyeux

npeomemos:

— HCIIOJIb30BAaTb YHCJIIOBBIC

MHO’KECTBa
KOOPJIMHATHOM

Ha
psAMON

c 8bIKOJIOMOT MOYKOU,
epaghuyeckoe npedcmasieHue
MHOJICECm8 HA KOOPOUHAMHOU

NI0CKOCIU,
— onepupogamb NOHAMUAMU:
ymeepaicoenue, ompuyanue
VMBepIHCOeHUsl, UCMUHHbIE U
JIOJHCHBLE YmeepaHcOeHus,
NpUYUHA, cneocmsue,
yacmuulll  cayyau  oowe2o

VYMEEPHCOeHUs, KOHMPNPUMeD,

—  nposepsimb NPUHAONEHCHOCHb
NeMeHmMa MHOHCECMBY;

—  Haxooumv  nepeceueHue - u
obveouHenue MHOXMCecms, 6
Mmom uucie npeocmasieHHbIX
epaghuuecku  Ha - YUCTOBOU
npAMOU U HA KOOPOUHAMHOU

NIIOCKOCMU,

—  nposooumsv  0OKa3amesbHble
paccysicoerus onst
000CHOBaHUS UCMUHHOCIMU
YMEepHCOeHU.

B nosceonesroti scuzuu u npu
usyueHuu opyaux npeomemos:

—  UCNONb306aMb uucnosvie
MHOXCECmea Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCIU O3
ONUCAHUSL PEaNbHbIX NPOUECCO8
U sA6IeHUll,

— nposodums  OoKazameibHvle
paccysxcoenus 8  CUmMyayusnx

OTPE30K, UHTEpBaJ,
IOJIyUHTEpBAJl,
IIPOMEXKYTOK C BBIKOJIOTOU
TOYKOM, rpaduueckoe
IIPEJICTAaBICHUE MHOXECTB
Ha KOOPAMHATHOU
IJIOCKOCTH;

3a/1aBaTh MHO’K€ECTBa
NEepEeYUCICHUEM u
XapaKTePUCTUUECKUM
CBOMCTBOM,;

OTIepUpPOBaTh  MOHATUSIMHU:
YTBEpXKACHUE, OTpULIaHUE
YTBEPKACHUSI, UCTUHHBIE U
JIOKHBIE YTBEPXKACHUS,
MpPUYNHA, CIIEJICTBHE,
YaCTHBIM cllydaid 0OIero
YTBEPKJICHUS,
KOHTPIIPUMED;

IIPOBEPSTH

IMPUHAJJICKHOCTE 2JIEMCHTA
MHOXECTBY,

HaxXoauTb IICPECCUCHUEC U
O6”be,I[I/IHeHI/Ie MHOXECTB, B

TOM 4yucIie
MIPEJICTaBICHHBIX

rpajguueckd Ha YHUCIOBOMH
pAMOi u Ha

KOOpJAMHATHOM IIOCKOCTH;
IIPOBOJUTH [1OKa3aTEIIbHbIE
paccyXIeHus JUIS
000CHOBaHMSI HMCTUHHOCTH
YTBEPKICHUM.

B noeceonesnoti srcuznu u npu

onepupoeambsb NOHAMUAMU

CUEMHO20 U HeCcHentHozco
MHOoHCecmed,

NPUMEHAMb memoo

mMamemamuyeckou
UHOYKYUU OJisl NPOBEOEHUS.
paccyrcoenuil u
00KA3amenbcms u npu
peuleHuy 3a0ad.

B nosceonesnoti sorcuznu u npu

U3yueHuU opyeux
npeomemos:

UCnob3oeantb meopemuKko-

MHOIHCECTNBEHHDILL S3bIK U
AZBIK I02UKU OJ15 ONUCAHUS
PeanbHbIX NPOYeccos u
ABNEHULL, NPU peueHun
3a0a4 opy2ux y4eoHvix
npeomemos




L OIIMCaHUs PCaIbHBIX
MPOLIECCOB U SIBJICHUI;

— HPpOBOAUTH JJOTNYECKHUEC
paccyxJIeHHs B
CUTyalluAaX HOBCCIIHCBHOfl
KHU3HN

NOBCEOHEBHOU  HCU3HU,
peweHuu  3a0ay
npeomemos

npu

uz opyaux

usyueHuu opyaux
npeomemos:

WCIIOJIb30BATh  YHCIIOBBIC
MHOKECTBA Ha
KOOPJAMHATHOW IpSMOU H
Ha KOOPAMHATHOU
IJIOCKOCTH U1l  OTMCAHUS
pEaTbHBIX  MPOILIECCOB U
SIBIICHHI,

MPOBOJUTH JIOKA3aTEJIbHBIC
pacCyXJIEHHSI B CUTYyalHsX
MTOBCEIHEBHOW KM3HH, MPHU
pEelIeHnH 3a7a4 U3 JPYrux
MPEIMETOB

Yucna u
svIpajrcenus

OmnepupoBath Ha 6a30BOM
YPOBHE TIOHITHSIMH:
LIEJI0€ YHCII0, ICTUMOCTD
qypces, OOBIKHOBEHHAS
IpoOb, necATUIHAS
IpoOb, paroHAIbLHOE
YHCIIO, MPUOIMKEHHOE
3HAYEHHE YHCJIa, YaCTh,
JI0JIsI, OTHOIIIEHHUE,
MIPOLICHT, MOBBIIICHUE U
MMOHMKEHUE Ha 3aJJaHHOC
YKCJIO MPOIICHTOB,
MacuTao;

OTIepUpOBaTh Ha 0A30BOM
YPOBHE MOHSTUSIMHU:
norapu¢m yuca,
TPUTOHOMETpHUYECKas
OKPYKHOCTb, TpajlyCHas
Mepa yria, BelIuYuHa
yria, 3aIaHHOTO TOYKOM

C60000H0 onepuposamuv
NOHAMUSAMU. Yeloe YUCTO,
0eIUMOCTb YuUcei,
00bIKHOBEHHAsL OPOOD,
odecsimuyHras opoow,
PAYUOHATIbHOE HUCTO,
NPUOIUICEHHOE 3HAYEHUE
yucia, yacmeo, 00JiA,
OmHoweHue, NPOYeHm,

noesvluteHue U NOHUMCeHue Ha
3a0aHHOE YUCTIO npoyermoe,

macwmao,
npUBOOUMb NPUMepPbL YUCETL C
3A0AHHBIMU CEOUCMBAMU
OeUMOCmu;
ONepupoBamb NOHAMUSMU:
Jocapughm uucna,
MPUSOHOMEMPUIECKAsL

OKPYIHCHOCMb, PAOUAHHAS U

2paodycHas mepa yaia,

CBoOomHO  omepupoBaTh
MOHATUSMU:  HATypaJlbHOE
9HCIIO, MHO>KECTBO

HaTypaJdbHBIX YUCEII, LCII0C
YHUCJIO, MHOXECTBO IICJIBIX

qucell, OOBIKHOBEHHAS
IpoOb, necaTudHas apoOb,
CMeEIIaHHOE YHUCJIO,
paroHaIbHOE YHUCJIO,
MHOJKECTBO PaIlHOHATBHBIX
YuCell, UPPAIMOHATILHOE
YHCII0, KOPEHb CTEIEHH N,
JIEHCTBUTEIBLHOE YHUCJIO,
MHO>KECTBO
JNEACTBUTEIBLHBIX  YHCET,
reoMeTpuIecKast
MHTEPIIpETALNS
HATypallbHBIX, LIENBIX,
paloHaIbHBIX,

JIEHCTBUTEIIbHBIX YHUCCII,

Jocmuoicenue pezynbmamos
pazoena ll;

Cc80000HO Onepuposams
YUCTIOBLIMU MHONCECMBAMU
npu peuwlenuu 3a0a4;

HOHUMAMb NPUYUHBL U
OCHO8HbLE uoeu
Ppacuupenus Yucio8blx
MHOJICECME;

81a0emob OCHOBHbIMU
NOHAMUSMU Meopuu
0enuMoCmu npu peuteHuu
CMAHOAPMHLIX 3a0ay

umems b6azosvle
npeocmasieHus o
MHOJICECMBE KOMNIIEKCHBIX
yucei;

Cc80000HO 8bINOIHAMb
mooicoecmeenmvle
npeobpazoeanust




Ha TPUTOHOMETPUYECKOMN
OKPY>KHOCTH, CHHYC,
KOCUHYC, TAHT€HC U
KOTaHI'€HC yIJIOB,
HMMEIOIINX MTPOU3BOIBHYIO
BEJINYUHY;

BBITIOJTHATE apupMeTHIecKue
JIEUCTBUSA C LENBIMU U
palnoHaIbHBIMHU
qlcllaMu;

BBITIOJTHATH HECJIOKHBIC
npeoOpazoBaHus
YUCJIOBBIX BBIPAKECHUMH,
COJIepIKalUX CTENEHU
qucen, TM00 KOPHU U3
qucen, 100 Jorapudmbl
YHUCEJT,

CPaBHUBATh PAllHOHAJIbHBIC
YuciIa MEXIy co00it;

OLICHUBATh U CPABHUBATH C
panroHaIbHBIMU
YUCJIAMU 3HAYEHUS LIEJIbIX
CTEIEHEHN Yuces, KOpHeu
HaTypaJbHOMU CTEIECHU U3
yiucel, JorapudmMoB
YHUCeN B IPOCTHIX
ciyyJasx;

n300paxaTh TOYKAMU Ha
YHCIIOBOM MPSIMOU LIEJIbIE
Y palMOHaJIbHbIC YUCIIA,

n300paxaTh TOYKAMU Ha
YUCJIOBOU NPSAMOU LENbIE
CTENEHU YHCEIl, KOPHU
HaTypaJbHOU CTEINEHU U3

8eUYUHA Yerd, 3A0AHHO20
MOYKOU Ha
MPULOHOMEMPUYECKOT
OKDYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2Il08,
UMEIoWUX NPOU3BONLHYIO
BEUYUHY, YUCIA € U T,

8LINOIHAMb apupmemuieckue
oeticmeusl, couemasl ycmmuwie u
NUCbMEHHble NPUeMbl,
NpUMEHsLs npu
Heobxooumocmu
8bIYUCTIUMETIbHBLE
ycmpoucmea,

HAaxo0umv 3Ha4eHus KOpHs
HamypanbHoU cmeneHu,
cmenenu ¢ payuoHaIbHbIM
nokasamesuem, ro2apugma,
uUcnonv3ysa npu
Heobxooumocmu
8bIYUCTUMETIbHBLE
ycmpotucmea,

NOIb308AMbCSL OYEHKOU U
NPUKUOKOU NpU NPAKIMUYECKUX
pacuemax;

npo8OOUMb NO U3BECHHBIM
Gopmynam u npasunam
npeobpazosanusi OyK8eHHbIX
8bIPAdICEHULL, BKTIOYATOUJUX
cmenenu, KOpHuU, 102apughmul u
mpuecoHomMempuyecKue
GdyHryuu;

Haxooums 3HA4eHUs YUCTOBbIX U
0YKBEHHBIX BbIPANCEHUL,

IOHUMAaTh ©  OOBICHSITH
pa3HHUILY MEXITY
MMO3UITHOHHOM u
HEMO3UITHOHHOM
CHCTEMaMH 3aIMCH YHCE;
NepeBOJUTh  4YuClia U3
OJJHOM CHCTEMBI 3alHiCH
(cucteMbl CuUMCIEHMS) B
APYTYRO;

JIOKa3bLIBaTh u
HCI0JIb30BaTh MIPU3HAKU
JIEIMMOCTH CYMMBI u
MIPOU3BEICHUS npu
BBINIOJIHEHUN  BBIYUCIIEHHI
Y pPEIICHUH 3a7a4,
BBITIOJIHATH OKpYTJICHHE
palMOHAIBHBIX "
UppalMOHATIBHBIX YHUCET C
3aJIaHHO# TOYHOCTBIO;

CpaBHHUBATh
JIEACTBUTEIbLHBIE qyucia
pa3HbIMH CIIOCO0aMU;
YIOPSAA0YNBATE qyupcia,
3aIMCaHHbIE B BHJIE
OOBIKHOBEHHOMH n
JCCSTHYHON ApOOH, YHuCIa,
3aIMCaHHbIE c
HCII0JIb30BAHUEM
apu(pMEeTHIECKOTO
KBaJIpaTHOTO KOPHS,

KOpHei cteneHu Ooiblie 2;
Haxomute HOJ[ m HOK
pasHbIMH  crmocobamMu U
WCIOJb30BATh  HMX  MpH

MPUSOHOMEMPULECKUX,
Jl02apupmuiecKkux,
CMENeHHbIX GbIPANCEHUL,

enademv opmynou buHoma
Hvromona,

NPUMEHAMb NPU peuleHuu
3a0a4 meopemy o
JIUHEUHOM npedcmasieHuu
HOJI;

NPUMEHAMb NPU peuleHuu
3a0auy Kumaiickyio
meopemy 06 0Cmamkax;

NPUMEHAMb NPU peuleHUU
3a0au Manyio meopemy
Depma,

YyMemb 8bINOJIHAMb 3ANUCH
uycna 8 NO3SUYUOHHOL
cucmeme CHUCIEHUS,

NPUMEHAMb NPU peuleHUU
3a0ay meopemuxo-
Yucnosvie YYHKYUU: 4ucio
u cymma oenumeneti,
¢yuxkyuro dinepa;

NpUMEHAMb NPU peuleHUU
3a0a4 yenHvle OpooU;

NpUMEHAMb NPU peuleHuU
3a0ay MHO2041eHbl C
oeticmeumenbHbiMU U
yenvimu
K03 puyuenmamu;

61a0emsb NOHAMUAMU
NPUBOOUMDBLLL U
HenpusoouUMblli MHO20YleH
U NPUMEHAMb UX npu




YHCe, JOrapu(pMbl YnCel
B IIPOCTHIX CIyYasiX;

BBITIOJTHATH HECITIOKHBIE
peoOpa30OBaHMS IETBIX U
JPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPAKCHHUH,

BBIpaXKaTh B IPOCTEUIINX
Clydasix U3 paBeHCTBA
OJTHY TIEpEMEHHYIO Uepe3
Apyrue,

BBIUUCIIATH B IIPOCTHIX
ClTydasix 3Ha4CHUS
YHCIIOBBIX M OYKBEHHBIX
BBIpAXKEHUM,
OCYILIECTBIISIS
HE0OX0IUMBbIE
MOJCTAaHOBKU U
npeoOpazoBaHus;

n300pakaTh CXeMaTHUUECKH
yroJi, BEIMYUHA KOTOPOTO
BBIpa)KEHA B rpajycax;

OIICHUBATh 3HAKU CHHYCA,
KOCHHYCa, TAHT€HCa,
KOTaHT'€HCAa KOHKPETHBIX
yTJIOB.

B nosceownesnoii srcusnu u
npu u3yueHuu Opyeux
VueOHbIX NPeOMemos:

BBITOJTHATH BBIYHUCIICHUS IPU
peleHnn 3a1a4
MIPAKTUYECKOTO
XapakTepa,

BBITOJIHATH PAKTUYECKUE

ocyuecmensis Heobxooumvle
nOOCMAHOBKU U

npeobpazosanusi;
uzobpaxcams  cxemamuyecKu
Yeon,  GelUdUHA  KOMmopo2o

gvipadicena 6 epadycax uiu
paouanax;

UCNONIL308AMb  NPU  PeleHUU
3a0a4  MabIuyHble 3HAYEHUs.
MPUSOHOMEMPUYECKUX
@dynKyuti yenos;

BLINOIHAMb NEPEBO0 GENUYUNDL
yena u3 paouamHou mepvl 8
2paoycHyto u 00pamHo.

B nosceomnesnoti scusnu u npu

usyueHuu opyaux y4eoHvix
npeomemos:

BbINOIHAMb OCUCMEUS C

YUCTOBLIMU OAHHBIMU NPU
peuteHuu 3a0ay
NpaKmu4ecKkoeo xapaxkmepa u
3a0a4 U3 pasiuyHulx odracmett
3HAHUU, UCNOIb3YS NPU
HeobXx00uMOoCmu CNPagoYHbvle
Mamepuansl u
BbIUUCIUMEIbHbLE
ycmpoucmea;

oyerueanlb, CpacHUBAaAmMbs U

ucnosbzoeambs npu peuleHuu
npakmu4eckKux 3a0ay
YUCI06ble 3HAYECHUA pealbHblX
6CJIUYUH, KOHKpemHble
yuciuosble xapakmepucmuxKu

pelIeHUH 3a/1ay4;
— BBINOJIHITh BBIYUCIICHUS H

npeoOpazoBaHUs
BBIPDQXKCHUM, COJEpKaIIUX
JEHCTBUTENbHBIE 4YMCTA, B
TOM qucie KOPHHU
HaTypaJIbHbIX CTETIEHEN;

— BBINOJIHATH  CTaHJApTHbBIE
TOKJIECTBEHHbBIE
npeoOpazoBaHUs
TPUTOHOMETPHUECKHUX,
Jorapu(pMHUUECKUX,
CTETIEHHBIX,
UPPALMOHATILHBIX
BBIPAKEHUM.

B nosceounesnoti sorcuznu u npu
usyueHuu opyaux

npeomemos:
— BBINOJHATE W OOBSCHATH
CpaBHEHHE pe3ynbTaToB

BBIUMCIICHUI MIPU pELICHUN
MPAKTHYECKUX 3a]1a4, B TOM

4yucIie npUOIMKEHHBIX
BBIUHMCIICHUH,  HCHOJIb3YA
pasHbIe CHOCOOBI
CpaBHECHUM;

— 3amuchiBaTh, CpPaBHUBATH,
OKPYTJISATH YHCIIOBBIE

JAaHHBIC PCaJIbHBIX BCIIMYNH
C UCIIOJIB30BAHUCM PA3HBIX
CUCTCM U3MCPCHUA,
COCTaBJIATH U OICHHUBATDH
Ppa3HbIMU criocobamu

peweHuu 3a0au,

NPUMEHAMb NPU peueHuu
3a0auy OcHOBHYI0 meopemy
aneeopuol;

NPUMEHAMb NPU peuleHuu
3a0au npocmetiuiue
@yHKYUU KOMNIEKCHOU
nepemeHHou Kax
2eomempuyecKue
npeobpazosanus




pacyersl ¢
UCTIOJIb30BAHUEM TIPH
HE00X0IMMOCTH
CIPAaBOYHBIX MAaTEPUAIOB
Y BBIYMCITUTEIHHBIX
YCTPONCTB;

COOTHOCHTD peajbHbIC
BEJIMYUHBI,
XapaKTePUCTHKH
00BEKTOB OKPYKAIOLIETO
MUpa C UX KOHKPETHBIMA
YHCIIOBBIMH 3HAYCHHUSIMU;

WCTIOTH30BATh METO/IBI
OKpYTJICHUS,
MPUOIKEHUS U
MPUKHUJIKK TIPU PEIICHUT
MIPAKTUYECKUX 3a/1a4
HOBCEIHEBHOM KU3HU

00bEKMO8 OKPYHCAIOU)E20
mupa

YKCJIOBBIE BBIPAKEHUS NPU
pELIEHNN IPAKTUYECKUX
3a/1a4 U 3a/1a4 U3 APYrux
y4eOHBIX PEAMETOB

Ypasnenusn
u
HepageHncme
a

Pewrate nunelinbie
ypaBHEHHUSI U
HEpPaBCHCTBA,
KBaJ[paTHbIC YPaBHCHHUS;

pemiarh JorapupMuIecKue
ypaBHenus Buaa 10g a (bx
+ C) = d u mpocreiimme
HepaBeHCTBa Buja 10g a X
<d:

pemiath MoKa3aTesbHbIC
ypaBHeHus, Buaa a”*°= d
(roe d MOKHO
NPECTaBUTh B BUJIC
CTETICHU C OCHOBAHHEM Q)
U MIPOCTEUILNE
HepaBeHCTBa Bua a* < d

Pewams payuonanvhoie,
nokasameJvbHole u
Jlocapugpmudeckue ypasHeHus
U HepageHcmea, npocmeuuiue
uUppayuoHaibHvle u
mMpu2oHoMempuiecKue
VpasHeHusl, HepaBeHCmead U Ux
cucmemvl,

UCNONIL306AMb MEmMOoObl peweHus

VpasHeHuil: npuseoenue K Uudy
«npoussedeHue pagHo Hyu0»
UU «YACMHOE PABHO HYIOY,
3aMeHa nepemMeHHbIX;

UCNOIb306AMb MEMOO uHmepeanos

ons PEULCHU HEPABECHCMEB,

ucnonvzoeams  epaguieckuti

— CBoboaHO OTIEPUPOBATH
NOHATUSIMH:  ypaBHEHHUE,
HEPaBEHCTBO,

PaBHOCHUJIbHBIE ypaBHEHHS
U HEPaBEHCTBA, ypaBHEHHUE,
ABIIAIONIEECS,  CJIECTBUEM
JIPYToro ypaBHEHUS,
YpaBHEHUS, PABHOCHUIIbHBIE
Ha MHO>KECTBE,
PaBHOCHUIIBHBIE
npeoOpazoBaHus
YpaBHEHUH;

— pewmaTb  pasHble  BUJbI
ypaBHEHUH U HEPABEHCTB U
UX CUCTEM, B TOM YHCIE
HEKOTOpble ypaBHEHUsS 3-if

ﬂocmuofceHue pe3yibmamos

paszoena ll;

Cc80000HO onpedensims mun
u eblOUpams Memoo
PpeueHUs: NOKA3AMeNbHbIX U
Jo2apu@muieckux
VPABHEHUll U HEepPaeHCMms,
UPPAYUOHATLHBIX
VPABHEHUll U HEPAeHCMmS,
MPUSOHOMEMPULECKUX
VPABHEHUll U HEPAeHCMmS,
ux cucmem,

€80000HO peuwiams
cucmembl JIUHETIHbIX
VpagHeHul;

peuiams  OCHOBHblEe  Nnunsl




(roe d MOKHO
IIPEJICTaBUTh B BUJIE
CTENEHU C OCHOBAaHUEM
a);.

MIPUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEU
MIPOCTEMILIETO
TPUTOHOMETPHUUECKOTO
ypaBHEHHUS BHJA: SIn X =
a, cosx=a, tgx=a, ctg
X =@, rae a — TadInyHoe
3HaYEHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKOMN

(GyHKIMH.

B noesceonesnoii sorcusnu u
npu uzyueHuu opy2ux
npeomemos:

— COCTaBJATH W peliaTh
YpaBHEHUSI M  CHCTEMBI
YpaBHEHUH MPU PEIICHUU
HECIO0KHBIX
MPaKTUYECKHUX 3a/1a4

Memo0 0 NPUOIUNCEHHO20

peutenus ypasHeHui u
Hepagencme,

—  usobpascamo Ha
MPULOHOMEMPUYECKOT
OKpPYHCHOCIU MHOJHCECMBO
pewienuu npocmeuuux
MPUSOHOMEMPUYECKUX
VpasHeHuil U HepageHCms;

—  @ulnoaHAMb 0mboOp  KOpHel

VpasHeHuu Ui peueHuu
Hepagencme 8 coomeemcmeuu
c O00NONTHUMENbHLIMU
VCA0BUAMU U O2PAHUYEHUSIMU.

B nosceomnesnoti scuznu u npu
usyueHuu opyaux y4eoHvix

npeomemos:
— cocmaenams u  pewams
VpasHeHus, cucmembl

VpasHeHull U HepageHcmsed npu
peuieHuu 3a0au opyeux
VUEOHBIX NPeOMEeMmOos,

—  UCNONb308aMb  YPABHEHUsT U
HepaseHcmaa OJisk NOCMPOEHUS.
U UCCLe008aHUsL NPOCMEUULUX
Mamemamuyeckux — mooeell
PEAIbHbIX  cumyayuti Ui
NPUKIAOHBIX 3A0aY,

— yMemb  UHMEPNPEMUpPOBAmb
NOJYYEHHbIL — NpU  PeueHuU
VPAaBHeHUs, HepageHcmeda Uil
cucmembl pesyrbmam,
oyeHugams €20

u 4-ii cremeHed, OpoOHO-

paloHaIbHbIE u
UPPaLMOHAIIbHBIE;

OBJIAJIETh OCHOBHBIMU
TUIIAMU  TIOKa3aTeJIbHBIX,
JorapupMHUYECKUX,
UPpPaLMOHATIbHBIX,
CTEIICHHBIX YPABHEHUU H
HEPABEHCTB U

CTaHJApPTHBIMU  METOJaMH
UX PELIEHUN U NPUMEHSTh
UX [IPH pelIeHUH 3a/1ay;
MPUMEHSATh Teopemy besy k
PELICHUIO YPAaBHEHMIA;
IIPUMEHATHh TeopeMy Buera
JUIS  pEIIeHHUs HEKOTOPBIX
YPAaBHEHUI CTEICHHW BBIIIE
BTOPOH;

IIOHUMATh CMBICII TEOPEM O
PaBHOCHIIBHBIX u
HEPABHOCUIIBHBIX
npeoOpa3oBaHuAX
YPaBHEHUH M YMETb HX
JIOKa3bIBaTh;

BJIAJICTh METOlaMU
peleHus yYpaBHEHUH,
HEPAaBEHCTB M HUX CHUCTEM,
yMeThb  BBIOMpaThb METOJ
peuieHust 1 000CHOBBIBATh
CBOI1 BBIOOD;
HCII0JIb30BATh METOJ1
WHTEPBAJIOB Ul PEUICHUS
HEPABEHCTB, B TOM 4HCIE
JPOOHO-pallMOHATIBHBIX U

VpasHeHuii U HepageHcms ¢
napamempamu,
NPUMEHAMb Npu  peuleHuu
3a0ay HepaseHcmea
Kowu — bynsaxoeckoeo,
bepuynnu;

umems npeocmasieHue o
HepaseHcmeax MedHcoy
CpeoOHUMU cmeneHHbIMU




npasoonooodue 6 KOHmMeKcme
3A0AHHO PeabHOU CUMyayuu
UNU NPUKIAOHOU 3a0a4U

BKIIOYAIONIMX B cebd
HWppaLUOHAIIbLHBIE
BBIPAXKCHUA,;

— pemarb  anreOpanyeckue
YPAaBHEHHUSI W HEPABEHCTBA

" 175 CUCTEMBI c
napaMeTrpamu
anreOpanvaecKum u
rpauuecKkuM MeTo1aMu;

— BJIAJETh pa3HbBIMHU
METOJIaMU  J1I0Ka3aTeIbCTBa
HEPaBEHCTB;

— pcfuatb YpaBHCHUA B
OEIbIX YHUCIIaX,
—  W300pakaTb MHOECTBa Ha

IIJIOCKOCTH, 3a7aBaeMble
YpaBHECHUSMH,
HEpPaBCHCTBAMH M HX
CHCTEMAMH;

— ¢cBOOOIHO HUCIOJIB30BaTh
TOXJIECTBEHHEIE
peoOpa3oBaHUs pu

pellleHnHd  ypaBHEHUH U
CHCTEM ypaBHEHUU

B nosceonesnoii sicuznu u npu
U3yYeHuU Opyeux
npeomemos:

— COCTaBJSATh WM pemaTh
ypaBHEHHUs, HEPaBEHCTBA,
UX CHUCTEMBI MPU PEUICHUU
3aa4  JpYrux  yuyeOHbBIX
MPEIMETOB;

—  BBINIOJIHATH OIICHKY




MIPaBIOIOI00US

pEe3yNbTaTOB, IOJIY4aeMbIX
MpU PELICHUH PA3JTUYHBIX
YpaBHEHUH, HEPABEHCTB U
UX CHUCTEM IpPHU PEUICHUH

3a/a4  APYruX  y4eOHBIX
MIPEMETOB;
COCTaBJIATH n peuarb

YpaBHEHUS U HEpPaBEHCTBA
c napameTpamu npu
pelieHuu  3axad  Opyrux
yueOHBIX MPEAMETOB;

COCTaBIIATh ypaBHEHHUE,
HEPAaBEHCTBO MU  UX
CUCTEMY,  OIMCBHIBAIOILIUE

pEAThbHYIO CHUTYAIHIO WIIN
MPUKIIATHYIO 3azauy,
UHTEPIPETUPOBATH
MOJIy4YEHHBIE PE3YIbTAThI;
UCIOJIb30BaTh
IPOrpaMMHBIE CpeacTBa
IpU pEHIeHUH OTHAEIbHBIX
KJIACCOB  ypaBHEHUH U
HEPABEHCTB

Dynkyuu

OmnepupoBaTh Ha 6a30BOM
YPOBHE MOHATHAMH:
3aBUCHMOCTb BEJIMYUH,
(bYHKIMS, apryMEHT U
3HaYeHHEe (QYHKIIH,
o01acTh onpeaeneHus u
MHO>KECTBO 3HaUEHUI
¢byHKHH, rpadux
3aBHCUMOCTH, I'pauk
GyHKIMH, HYTU

Onepuposams noHAMUAMU.
3A6UCUMOCTb BENUYUH,
@yukyus, apeymenm u

BJ'Ia,I[eTB IOHATHUAMMU:

3aBUCUMOCTb BEJIMYMH,
(byHKIUS, apryMEHT U

3HaueHue GyHKyuu, obacmo
onpeoeneHus U MHOMCeCmeo
3HaueHuli pyHKyuu, epagpux
3a6UCUMOCTU, 2PAPUK
@yHryuu, Hyau yukyuu,
NPOMENHCYMKU
3HAKONOCMOSHCMEA,

3HaueHHE (PYHKIIHH,
00J1acThb ornpeeneHus u
MHOYECTBO 3HaUEHHH
byHKIHH, rpaduk
3aBHCHMOCTH, rpaduk
byHKIMH, HYTU QYHKIIHH,
IPOMEKYTKU

Hocmuoicenue pesynomamos
paszoena II;

61a0emsv NOHAMUEM
ACUMRMOMbL U YMEMb €20
NPUMEHAMb NPU peueHuu
3a0ay;

NPUMEHAMb MeMOoObl peulenus
npocmenuiux
oughghepenyuanvruvix
VpasHeHUll nepeozo u




(GyHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA,
BO3pacTaHHE Ha
YHICIIOBOM IPOMEKYTKE,
yObIBaHUE HA YUCIOBOM
IIPOMEXKYTKE,
HanOoJbIIee U
HauMEHbIIIee 3HaUeHue
(YHKIIMY HAa YUCIOBOM
MIPOMEXKYTKE,
nepuoauveckast yHKIus,
MepHUO/I;

OTIEpHPOBATh HA 0a30BOM

YPOBHE TIOHITHSIMH:
npsimMasi 1 oopaTHast
MPONOPIIHOHATEHOCTh
TUHEIHas, KBaJpaTU4Has,
norapudmudeckas u
nokaszarteiabHas (QyHKIIHUH,
TPUTOHOMETPHUUECKUE

byHKINH;

pacrno3HaBaTh rpaQuKu

AJIEMEHTAPHBIX PYHKIUHI:
psIMOM ¥ 0OpaTHOM
MPONOPLUHUOHAIBHOCTH,
JIMHEHHOMH,
KBQIpaTUYHOM,
Jorapu(pMUIEeCcKOn U
MoKa3zaTeabHOU (DYHKIIHIHA,
TPUTOHOMETPUUYECKUX

(b yHKIIHIA;

COOTHOCHTb TpaUKH

3JIEMEHTAPHBIX (YHKLUA:
npsiIMOi U 0OpaTHOM

803pacmanue Ha YUcio080Mm
npomedxicymke, yoviganue na
YUCTI080M NPOMEICYIIKeE,
Haubobulee U HauMeHbuLee
3HaueHue hyHKyuu Ha
YUCTI080M NPOMEICYIIKeE,
nepuoouyeckas QpyuKyus,
nepuoo, Yemudas u HeyemHdasl
dynkyuu;

onepuposamv NOHAMUAMU.
npsamas u oopamuas
NPONOPYUOHATLHOCID,
JIUHENHAs, K8AOpamu4Has,
Jloeapugmuieckas u
noKazamenvbHas YyHKyuu,
mpueoHOMempuiecKue
dynryuu;

— onpedensmo 3HaueHue
@yHKyuu no 3HAYEHUIO
apeymeHma npu  pasiudHbLX
cnocobax 3a0anus hynKkyuu,

—  cmpoumsv epagpuxu U3y4eHHbIX
GdynKkyuil;

onucwvleams no epaguxy u 6
APOCMEUuuUx Cay4asx no
Gopmyne nogederue u
ceoticmea (hyHKyul, Haxooumas
no epaguxy @yHxkyuu
HaubobUUe U HAUMEHbLULUE
3HAYEHUsL,

Ccmpoums 3CKU3 2pagura
@yHryuu, yoosiemeaopsrowel
npugeodeHHoMy HAbopy Yclosull
(npomesicymku

3HAKOMOCTOSIHCTBA,
BO3pAacTaHUE HA YHCIOBOM
IPOMEXYTKE, yObIBaHHE Ha
YHUCIIOBOM IPOMEKYTKE,
HauOoJblIee U
HauMEHbIIIee 3HAUCHUE
(yHKIMH HAa YUCIIOBOM
IIPOMEXKYTKE,
nepuoanueckasi QyHKIus,
NEepUO/, YETHAsI U HeUEeTHAs
(GyHKIMH; YMETh
MPUMEHSITH 9TH TIOHATHS
IIpU pELICHNH 3aj1ay;

BJIQ/IETh NMOHITHEM CTEIIEHHAs
(GyHKLMS; CTPOUTH €€
rpaduk U yMeTb
MPUMEHSTh CBOMCTBA
CTENEeHHON (QYHKIIUU MTPU
pelleHnH 3aa4;

BJIa/IETh MOHITHSIMU
nokaszaTenbHast QyHKITUSA,
SKCIIOHEHTA; CTPOUTH UX
rpaduKu U yMETh
MPUMEHSITh CBONCTBA
MoKazareabHON (QyHKIIMU
IpU PEIICHUH 3a]1a4;

BJIQ/ICTh MOHATHEM
norapudmuueckas
(byHKLMS; CTPOUTH €€
rpaduk 1 yMeTh
MPUMEHSTh CBOHCTBA
JorapupMUUEcKoit
GyHKIMH TIPU pelIeHUH
3a/ad;

8MOp020 NOPs0KO8




[IPONOPLIMOHAIBHOCTH,
JIMHEMHOM,
KBaJIpaTUYHOM,
norapuMuIECKOH U
MOKa3aTeNbHON (DYHKITH,
TPUTOHOMETPHUYECKIX
¢bynkuuit ¢ popmynamu,
KOTOPBIMH OHH 33]1aHBbI;

HaXOJUThb 1O TpaduKy
NpUOIMKEHHO 3HAUECHUS
(yHKIIMU B 33JaHHBIX
TOYKaX;

OTIPENENATh MO rpaduKy
CBOMCTBa QyHKIIUU
(Hynu, TPOMEXYTKU
3HAKOTOCTOSIHCTBA,
IIPOMEKYTKU
MOHOTOHHOCTH,
HauOoJIbLINE U
HauMEHbIINE 3HaYECHUS U
T.IL.);

CTPOMTH 3CKU3 Irpaduka
dbyHKINH,
YJOBJIETBOPSIOLIEH
IIpUBEJICHHOMY Ha0Opy
yCIOBUH (IIPOMEXYTKH
BO3pacTanusi / yObIBaHUS,
3Ha4YeHue QyHKLIUU B
3aJJaHHOM TOYKE, TOUKH
IKCTPEMYMOB H T.11.).

B nosceownesnoii srcusnu u
npu uzyueHuu Opyeux
npeomemos:

803pacmanus/yovleanus,
3Hauenue PyHKyuu 6 3a0aHHOU
mouke, MOYKU IKCMPEMYMO8,
aAcuUMnmMomul, HYaU QYHKYUU U
m.o.);

pewams ypagHeHus, npocmeriuiue
cucmembl ypagHeHul,
UCNONBL3YSL CBOUCMBA PYHKYULL
U ux epaguxos.

B nosceomnesnoti socusnu u npu
usyueHuu opy2ux y4eoHvix
npeomemos:

— onpedensimev no epagukam u
ucnonvL3o0eams 0N peuleHus
NPUKIAOHBIX 3a0ay C80LCmEda

DeanvbHbIX npoyeccos u
3asucumocmeti (Haubonvuiue u
HaumeHbuiue 3HaueHus,
NPOMENCYMKU 803PACNAHUA U
YObl8aHUS @dyHKyuu,
npOMedHCYmKU
3HAKONOCMOAHCMEA,
ACUMNMOmol, NepuUoo U m.n.);

—  uHmepnpemuposambs
ceolicmea 8  KOHmMeKcme
KOHKDEMHOU  NPaKmuiecKou
cumyayuu,;

— onpedensimv no - epaguxam
npocmetiuiue
Xapaxkmepucmuxu

nepuooudecKux npoyeccos 6
buonoeuu, IKOHOMUKe, My3blKe,
paouoceszu u Op. (amnaumyoa,

BJIAJICTh MOHIATUAMHU
TPUTOHOMETPUUECKUE
(yHKLIMH; CTPOUTH UX
rpaduKu U yMETb
IIPUMEHATH CBOMCTBA
TPUTOHOMETPUUECKUX
(GyHKUMH IpU peLIeHUH
3a/a4;

BJIQ/IETh MOHATHEM OOpaTHast
(GYHKIUS; TIPUMEHSTH 3TO
MOHATHUE TIPH PEIICHUH
3ajad;

PUMEHSTH TP PEIICHAN
3a/1a4 CBOMCTBA (DYHKIIMIA:
YETHOCTh, IEPUOTUYHOCTD,
OTPaHUYEHHOCTb;

IPUMEHSATH NP PELLICHUN
3a/1a4 mpeoOpa3oBaHMs
rpaduKoB (PyHKITUH;

BJIAJICTh MOHATUAMU YUCIIOBast
HOCJIEI0BATEIbHOCTD,
apudMeTnyecKas u
reoMeTpuyeckas
porpeccus;

IPUMEHSATH [P PELICHUN
3aj1ay CBOWCTBA U NPU3HAKU
apudMeTHuecKoi u
reOMeTpUYECKO
MPOTPECCUH.

B nosceonesnoii srcuznu u npu
usyueHuu opyaux yueoHvix

npeomemos.
—  ONpeAessTh 1o rpapuKam U
UCIOJIb30BATh TSt




OTIpeNIeNATh 1O TpaduKam
CBOMCTBA peabHbIX
IIPOLIECCOB U
3aBUCUMOCTEHN
(HauboubIINe U
HauMEHBIINE 3HAUYEHUS,
MIPOMEKYTKH
BO3pacTaHMsI U yObIBaHMUSI,
MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA U
T.1L.);

MHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOMN
MPAKTUYECKOUN CUTYyaIun

nepuoo u m.n.)

peuicHuAd IMPUKIIaIHBIX
3a/1a4 CBOMCTBA peajbHBIX
MPOLECCOB U 3aBUCUMOCTEMN

(HambompIIne u
HAaWMEHbIIINE 3HAYCHMUS,
MPOMEXYTKA BO3paCTaHUSA
U yObIBaHUA  (YHKIIHH,
TIPOMEKYTKH
3HAKOIOCTOSIHCTBA,
ACUMIITOTHI, TOYKH
neperu6a, nepuo U T.1.);

— HMHTEPHPETHPOBATH
CBOICTBA B  KOHTEKCTE

KOHKPETHOW IMPaKTHUYECKOU
CUTYalluu;.

OTIPENENATh MO rpadukam
MpOCTEUIINE
XapaKTePUCTUKU
MEPUOIUUECKUX MPOIIECCOB
B OHOJIOTHH, DKOHOMHUKE,
MY3BbIKE, PAJAUOCBS3H U Jp.
(ammuMTYQ, IEPUO | T.I1.)

nemenmol
Mamemamu
uecKkoz2o
ananuza

OnepupoBaTh Ha 6a30BOM
YPOBHE NOHSTUIMMU:
Mpou3BOIHAS (YHKIIUU B
TOYKE, KacaTelabHas K
rpaduky GyHKIUY,
Mpou3BoiHAs (DYHKIIHH;

OIPENENATh 3HAUCHUE
MIPOU3BOIHON (PYHKIMU B
TOYKE 10 N300paKEHUIO
KacaTelbHOU K rpaduky,
MIPOBEJICHHOU B ATOM
TOYKE;

OnepupogaMb NOHAMUAMU.

npou3BoOHAst (PyHKYUU 6
mouke, KacamenbHas K
epagpuxy ¢ynuxyuu,
NPOU3BOOHAS PYHKYUU,

6blYUCIAAND npoweodHyio

OOHOUIeHA, MHO2OUIeHA,
K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbl
GyHryuii;

BbIUUCTAMD npouU3800Hble
INEMEHMAPHBIX DYHKYULL U UX

Bnanets noustuem
OCCKOHEYHO yOBIBarOIIas
reoMeTpuIecKast
porpeccusi U yMeTh
IPUMEHSTH €ro IPH
pCILIeHUH 3a/1a4;

MPUMEHSTh JUIS PEIICHUS 3314
TEOPHIO MPEJICIIOB;

BJIAJETh NOHATHAMU
OCCKOHEYHO OOJIBIINE U
OCCKOHEYHO MaJjIbie
YHCIIOBEIE

—  Jlocmuoicenue
pe3ynibmamos pazoena II;

—  €80000HO e1a0embn
CMAHOAPMHLIM ANNAPAMOM
Mamemamuyecko2o
ananuza O BbIYUCIIEHUS
npPOU3800HbLIX @yHrkyuu
0OHOI NepemMeHHOU,

—  c80000HO NpUMEHAMb
annapam
Mamemamuyecko2o
ananuza Onsl UCCIed08aAHUS




pelIaTh HECI0XKHbIE 3a7aun
Ha IPUMEHEHUE CBA3U
MEXAY NPOMEXYTKaMU
MOHOTOHHOCTH U
TOYKaMH 3KCTpeEMyMa
(GyHKIMY, ¢ OJTHON
CTOPOHBI, U
MIPOMEXKYTKaMHU
3HAKOTOCTOSIHCTBA U
HYJISIMU TIPOU3BOIHON
9TOM PyHKIUH — C
JIPYTOH.

B nosceonesnoti srcuznu u
npu uzyyeHuu opyaux
npeomemos:

MOJIB3YSICh TpaduKamu,
CpaBHHMBAaTh CKOPOCTHU
BO3pacTanus (pocTa,
MOBBIILIECHUS, YBEITHUCHUS
Y T.I1.) WJIK CKOPOCTH
yObIBaHMsI (TTaICHUS,
CHIDKEHHUSI, yMEHBILICHUS
Y T.I1.) BEJIMYMH B
pealIbHBIX Ipolieccax;

COOTHOCUTH TpaduKu
pEaIbHBIX MTPOLIECCOB U
3aBUCHUMOCTEH C UX
OTICAHUSMH,
BKJIIOYAIOIUMU
XapaKTePUCTUKHU
CKOPOCTH U3MEHEHHS
(OBICTpBIH pOCT, MIaBHOE
MOHIKEHHUE U T.11.);

KoMOuHayuil, UCNONIb3YAL
CNpagounvie Mamepuaibl,

— uccneoosamsv 6 NPOCMEUUUX
CYYasix @yHrxyuu Ha
MOHOMOHHOCHb, HAX00Uumb
HaubonbwUue U HAUMeHbUUe
3HAweHuss QyHKyuil, Cmpoums
epapuku  MHO2OUNIEHO8 U
NpOCMenuux  PayUuoOHAIbHbIX
@YHKYUl ¢ UCNONb308AHUEM
annapama mMamemamuyecko2o
ananusa.

B nosceomnesnoti socusnu u npu
us3yueHuu opyaux yueoHvix
npeomemos:

peuams NPUKIAOHble 3a0a4u U3
ouonozuu, huzuxu, Xumuu,
IKOHOMUKU U OpY2UX
npeomemos, cesa3aHHbvle C
ucciredosanuem
Xapaxkmepucmux peaibHulx
npoyeccos, HaxoNHcoeHuem
HauOONLUIUX U HAUMEHbUIUX
3HaueHUull, CKOpocmu u
VCKOpeHUs u m.n.;

UHmMepnpemuposams noJiyueHHvle
pe3yivmamsi

MOCJIEI0BATEILHOCTH U
YMGTB CpaBHI/IBaTb
0OeCKOHEYHO OOJIbIINE U
0EeCKOHEYHO MaJble
MIOCJIEI0BATEILHOCTH;

BJIaACTh IIOHATUAMMU:

pON3BOIHAS (PYHKIIMH B
TOYKE, TPOU3BOIHAS
byHKIUY,

BBIUMUCIISATh  MPOU3BOIHBIE
AIIEMEHTApHBIX (QYHKUUHA U
UX KOMOMHAIIHIA;
ucciaenoBaTh (YHKIIMKA Ha

MOHOTOHHOCTh u
9KCTPEMYMBI;
CTPOUTH rpaduxu u

OPUMEHITh K  PEHICHUIO

3aJa4y, B TOM YHCIE C
napamMeTpoM;

BJIAJICTh TIOHSTHEM
KacatejdbHas K Tpaduky
byHKIIUN u YMETh
PUMEHSTh ero npu
peIICHUH 33]1ay;

BJIAJICTh HOHSATHSMH
nepBooOpazHas  (QyHKIHS,
OTIpeJICIICHHBII UHTETpa,
PUMEHSTh TEOpeMy

Herorona—JleitOuuna u ee
CIEACTBUS JUISL PELICHUs
3a7a4.

B noeceonesnoii srcuznu u npu

usyueHuu opyaux yueoHvlx

@yHKyull U NOCMpPOEHUs.
epagukos, 6 mom yucie
UCCne008ansl Ha
8bINYKIOCb,
onepupoeams  NOHAMUEM
nepeooopasHol  yHKyuu
0J151 peuerust 3a0a4,
081a0emb OCHOBHbIMU

ceedeHusMU 00 uHmezpaie
Hviomona—Jleiibnuya u eco

npocmeuiux
NpUMEHEHUSX;
onepuposams 8
CMAHOAPMHBIX  CUMYAYUSIX
NPOU3BOOHBIMU 8bICUIUX
nops0Ko8;

yMemsb  NpUMeHsAmb  npu

peuilenuy 3a0ad ceolcmea
Henpepul8HbIX PYHKYULL,

yMemb  NpUMeHAmb  Npu
peuleHuy  3a0ay meopemvl
Beuepwmpacca,

ymemb 8bINOIHAMb
npubIUIICEHHbLE

BbIUUCICHUS (memoowi
peuierus VpasHenui,

BLIYUCTICHUSL ONPEOCTIEHHO20
unmeepana),

ymemb NPUMEHSIMb
NPUNOdICEHUE NPOU3BOOHOL
u onpeoeneHHo20
ummezpana K  PpeueHuio
3a0a4 ecmecmeo3HaHUsL,

e1aoemo NOHAMUAMU




UCTOJIb30BATh TPaPUKH
peanbHBIX MIPOIECCOB IS
pelIeHus] HeCIOKHBIX
MPUKIIAJIHBIX 33/1a4, B TOM
YHCIIE ONPEAEss 0
rpaduKy CKOpPOCTh X012
nporecca

npeomemos:

— pemiartb MIPUKJIATHBIC
3aJga49u u3 OuoJIoruu,
busuku, XUMHH,
DKOHOMHKH H  JPYTUX
MPEIMETOB, CBSI3aHHBIC C
HCCIICI0BaHUEM
XapaKTePUCTHK TPOIECCOB;

—  HHTEPIPETUPOBATH

IIOJTY4CHHBIE PE3YIIbTaThI

emopas npou3600Has,
8bLINYKIOCHD epaghuxa
GdyHrxyuu u ymemsb
uccneo0o8ams QYHKYuio Ha

6bINYKIOCMb

Cmamucmu
Ka u meopus
eéeposasmuoc
meit, 102UKa
u
KoMOuHamo
puKa

OmnepupoBath Ha 0a30BOM
YPOBHE OCHOBHBIMH
OTIHCATEITLHBIMU
XapaKTePUCTHKAMH
YUCJIOBOTO Habopa:
cpenHee
apudMeTHIecKoe,
MeavaHa, HauOoJIbIIee U
HauMeEHbIIIee 3HAYCHUS;

OTIEpUPOBATh HA 0a30BOM
YpOBHE NOHSTUSIMHU:
4acToTa ¥ BEPOSITHOCTh
COOBITHS, CITyJaAHBIN
BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMH
AJIEMEHTapPHBIMU
COOBITHSIMU;

— BBIYUCISTH BEPOSITHOCTH
coObITHII Ha  OCHOBE
MoJicueTa YMCia UCXOIOB.

B nosceownesnoii sicusnu u
npu uzyueHuu Opyeux
npeomemos:

Hmemv  npeocmasnenue o
OUCKPEmMHbIX U HenpepbléHblX

CYYAUHBIX — BETUYUHAX U
pacnpeoeneHusix, 0
He3a8UCUMOCMU  CIYYAUHBIX
BENUYUH,

umemv  npedcmasieHue 0
MaAmemMamuyeckom O*CUOAHUU
u  oucnepcuu  CIY4AUHBIX
BENUYUH,

umemv  npedcmasieHue 0
HOPMANbHOM pachnpeoeneHuu u
npumepax HOPMANbHO
pacnpeoeieHnbiX — CIY4alHbIX
BENUYUH,

noRumambsv Cymbsv 3aKOHA oonbuUx

yucen u 8blOOPOYHO20 Memooa
usMepenUst 6eposiIMHOCMell,

umMems npeocmasieHue 0o

VCILOBHOU 8EPOSIMHOCIU U O
NOJHOU 8EPOSIMHOCMU,
NPUMEHSIMb UX 6 PeuleHUU
3a0ay;

umembv npedcmaeﬂeHue 0 6AIICHBIX

OrnepupoBaTh OCHOBHBIMU
OTHCATEITLHBIMU
XapaKTePUCTHKAMHU
YUCIOBOTO HabOpa,
TIOHATUEM TeHEepallbHAs
COBOKYITHOCTb U BBIOOPKOI
U3 Hee;

— OIepupoBaTh
yactota U
COOBITHS,
MIPOU3BEICHUE
BEPOSITHOCTEH, BBIYHUCIATH
BEPOSITHOCTH COOBITUH Ha
OCHOBE TMOJCYETa YHcia
HCXOJIOB;

— BIIAJCTh
HOHITHSIMH
KOMOMHATOPUKUA U YMETh
ux MPUMEHSITh npu
peIlIeHnH 3a/1a4;

— HMeThb TMpeJCTaBieHHe 00

MOHATUSIMHU:
BEPOATHOCTD
cymma u

OCHOBHBIMH

OCHOBax TEOPUHU
BEPOSATHOCTEM;
— UMETb IPEACTABICHHE O

Jlocmuoicenue pezynbmamog
pazoena ll;

umems npeocmasiexue o
YEHMPAIbHOU NPeoeibHOl
meopeme;

umemsv npeocmasiexue o
8b100POUHOM
Ko3ghhuyuenme
Koppenayuu u 1IuHeuHou
pezpeccuul;

umems npeocmasiexue o
CMAmucmuyecKux
2unome3ax u npogepxe
cmamucmuyeckou
2unomeswl, 0 CMamucmuKe
Kpumepus u ee ypoeHe
3HaUUMOCmu,

umems npeocmasienue o Ces3u
IMAUPUYECKUX U
meopemuyecKux
pacnpeoeneHuil;

umMemyb npedcmasieHue o
KOOUPOBAHUU, OBOUUHOU
3anucu, 080UYHOM Oepege;




OILICHUBATh U CPAaBHUBAThH B
MPOCTBIX CIIydasix
BEPOSITHOCTH COOBITUH B
peanbHOM KU3HH;

YHUTaTh, COTIOCTABIIATH,
CpaBHUBATh,
MHTEPIPETHPOBATH B
MPOCTHIX CITydasx
peanbHbIe TaHHBIE,
MPEJCTAaBIICHHBIE B BHJIE
TabIuL, AUarpaMM,
rpadukoB

YACMHBIX 8UOAX
pacnpeodeneHuti U NPUMeHmMb
UX 8 peueHuU 3a0ay,

— umemdv  npedcmasieHue 0
Koppensiyuu CYYAUHbIX
BENIUYUH, 0 JUHEUHOU
peepeccu.

B nosceomnesnoti socusnu u npu

U3y4eHuu opy2ux npeomemos.

BLIYUCAAMYL UMY  OYEHUBAMD

8eposimHocCmu  cooblmuii 8

PEANbHOU HCUSHU

—  eblOupamo nooxoosuue
Memoovl  npeocmasieHus U
00pabomKu OaHHbIX,

— yMemb peuamv HeCl0MHCHble
3a0ayu Ha NpuUMeHeHue 3aKOHa
Oonbuux yucen 8 coyuonoul,

cmpaxoeamuil,
30pasooxpanenul,
obecnevyenuu  bezonacHocmu
HAacCeleHUs 8 UPe36blUAUHbIX
cumyayusix

JAUCKPCTHBIX n
HENIPEPBIBHBIX  CIyYalHbIX
BCJINYHNHAX n
pacpeneieHusx, 0
HE3aBUCHUMOCTH CIIy4alHBIX
BCJIMYMH,

— HMETb IPEACTABICHHE O

MaTeMaTU4EeCKOM
OXKUJAHUM W  JUCIEPCHH
CIIy4aHbIX BEJIMYMH;

— HWMETh TPEJCTABJICHUE O
COBMECTHBIX
pacripeneneHusIxX
CIIy4ailHbIX BEJIMYMH;

— TIIOHUMaTh CyTh 3aKOHa
0OIBIIHX qHCel u
BBIOOPOYHOTO MeETOoIa

M3MEpPEHHS BEPOSTHOCTEM;

— WMEThb NpPEJCTaBICHUE O
HOpPMaJIbHOM
pacnpeneneHun u
npuMepax HOPMAJILHO
pacnpeaeneHHbIX

CJ'Iy‘lElfIHBIX BCJIMYHH,

— HMETb IPCACTABIICHHUE O
KOppcCsinuu CHy‘I&ﬁHBIX
BCINYHH.

B noeceonesnotl srcuznu u npu
usyueHuu opyaux
npeomemos.

— BBIYKCIIATh WIH OLIEHUBATh
BEPOSATHOCTH COOBITUI B
peanbHOM KU3HH;

61a0emsb OCHOBHLIMU
NOHAMUAMU Meopuu
epagos (epagh, eepuiuna,
pebpo, cmenenb gepuiunbl,
nyms 6 epage) u ymeno
NPUMEHAMb UX NPU
peuwieHuu 3a0au,

umMemyb npedcmasienue o
o0epesusx U ymemy
NPUMEHAMb NPU peuleHUU
3a0auy;

61a0emsb NOHAMUEM C8A3HOCMb
U ymemo npuMeHsIms
KOMNOHEHMbl C8A3HOCMU
npu peulenuu 3a0a4;

YMemb 0CYuwecmeisims nymu
no pebpam, 06xo00vi pebep
u sepuiun epagha;

umems npeocmasierue 0o
2UNEPOBOM U
2aMUILIMOHOBOM NYMU,
umems npeocmasiexue o
mpyoHocmu 3a0a4u
HAX0J4COEHUsL
2aMUIbMOHO8A NYMIU,

— g1ademo NOHAMUAMU
KOHeuHble U  CUemHble
MHOJICEeCmea U ymemsv Ux
NpUMEHAMb NpU  peuleHuu
3a0ay;

—  yMemb NpUMEHAMb Memoo

Mamemamu4ecKou
UHOYKYUU;
—  ymemb NPUMEHSIMb




BBIOUpPATh METOIbI npunyun  Hupuxie — npu
IO IXOISIIIIETO peuieHuu 3a0ay
MIPEICTABJICHUS u
00pabOTKU JaHHBIX
Texcmoesvie | Pemiatb HECIIOKHBIE Pewamv  3a0auu  pasnvix Pemate  pasHble  3amaum | [ocmuodicenue pe3yrbmamos
3a0auu TEKCTOBBIC 33/1a4H munos, 6 mom uucie 3a0auu HOBBILIEHHOW TPYIHOCTH; pasoena |l
Pa3HBIX TUIIOB; NOBLILUEHHOU MPYOHOCU, aHAJIM3UpOBaTh  YCJIOBHUE
— AHAJIM3UPOBATH YCJIOBUE 8b10Upamv ONMUMAIbHBIU 3a7a4H, BBIOMPATH
3ajaqy, npu Memoo  pewieHus  3a0ayu, ONTUMAJIbHBIN METOJ,
HEOOXOMMOCTH CTPOUTh paccmampueas pasiuunbie perieHus 3a/1a4H,
A cc pCHICHUA Memoowl, paccmarpuBas  pas3jIMuHbIC
MAaTCMaTH4CCKYIO cmpoums ~ MoOelb  peuleHus METO/BI;
MOJIENb; 3a0auu, npogooums CTPOUTb MOJIEJIb PELICHHUS
— IIOHHUMATh 171 O0oKkasamevbHble 3a/1a4w, MIPOBOIUTH
MCIO0JIb30BATh JUTst paccysxcoenus; JI0OKa3aTelIbHbIC
penieHusa 3aJa4mn pewamy 3a0auu, mpe6y}0u,¢ue paccyXIaeHUs npu
MH(OpMaLHIO, nepebopa 8apPUAHMOS, pELIeHUY 3a1a4H;
OpCACTaBJICHHYIO B BH/C nposepKu  Ycioeutl, 8vibopa penaThb 3aJ1a4Hy,
TEKCTOBOW M CHMBOJIBHOM ONMUMANTLHO20 pe3yibmama, TpeOytomiue nepebopa
3alMCH, CXEM, TaOJHII, ananu3Uposams u BapHaHTOB, MIPOBEPKHU
Anarpamm, rpapuKoB, UHmMepnpemupo8ams YCIIOBUH, BbIOOpa
PUCYHKOB, pe3yibmamesl 8  KOHMEKCme OINTUMAJIBHOTO PE3YJIbTATA;
— JICHCTBOBATH o ycnosus  3adavu,  8bloupamo aHaJIU31UPOBaATh u
AITOPUTMY, peutenust, He npomuesopeyaujue HHTEPIIPETUPOBATD
COACpKKAMECMYCA B KOHmeKcmy, IIOJIYYCHHBIE PpEIICHUS B
YCIIOBHMHM 33/1a4U; nepesooums  npu  peuieHuu KOHTEKCTE YCJIOBHSI 3a/1auH,
— HCIIOJIb30BaTh 3a0a4u uHgopmayuro uz 00HOU BBIOMpATh  peIlIeHUus, He
JIOTUYECKHUE PACCYXKIEHUS popmbl 6 Opy2yio, UCNONb3YSL MPOTUBOpEYAIINE
pH pCIICHUH 3a1a4M; npu  HeobXoouMocmu Cxemol, KOHTEKCTY;

— paboTtath ¢ U30BITOUHBIMH
YCIOBUSIMHU, BBIOWpas H3
BCEl uHpopManuy,
JaHHBIE,  HEO0OXOIUMBbIC
JUIS PEIICHUS 3a/1a4H;

mabauywl, epaghuxu,

ouazpammol;

B nosceonesnou sorcuznu u npu

U3yueHuu opyux npeomemos:

NepEeBOJUTh NPU PEHICHUH
3a1aun  MHQpOpMANHIO W3
OIHOW (OpMBI 3alUCH B
JpYryl0, HCHOJb3ys IMpH
HEOO0XOIMMOCTH CXEMBI,




OCYIIECTBISTh
HECJIOKHBIH nepedop
BO3MOKHBIX  PEILUEHHUH,
BBIOMpas u3 HUX
ONITUMAIIBHOE 1o
KPUTEPHSIM,

chOpMYIUPOBAHHBIM B
YCJIOBUH;

aHAJIM3UPOBATH 51
HHTEPIIPETUPOBATH
HOJ'Iy‘IeHHBIG pGHICHI/Iﬂ B
KOHTCKCTC yCJ'IOBI/ISI
3aJ1a4u, BBIOMpATh
peuieHus, HE
MPOTHUBOPEUAITHE
KOHTEKCTY;

peraTh 3a/1a4M Ha pacyer

CTOMMOCTH TMOKYIIOK,
yCIyT, MOE3/10K U T.IL.;

peiaTh HECIOXKHBIC 3a1a4H,

CBSI3aHHBIE C JI0JIEBBIM
y4acTHEM BO BIIAJICHUH
(bupmoii, npeanpusaTueM,
HEJBUXKHUMOCTBIO;

peaTth 3aJa4r Ha IMIPOCThIC

MIPOLIEHTHI (CUCTEMBI
CKUJIOK, KOMHCCHUHU) U Ha
BBIYHCIICHUE CIIOKHBIX
MIPOLIEHTOB B Pa3IUYHBIX
cXeMax BKJIJIOB,
KpEIUTOB U UINIOTEK;

peuaTth IMPAKTHYCCKUC

3aauu, TpeOyromre
HUCIIOJIb30BAHUSA

pewamy npakmuyecKue
3a0auu U 3a0ayu u3z Opyeux
npeomemos

TaOJINLBI, rpaduku,
JIarpaMMBl.

B nosceonesnoti sorcusnu u npu

U3yyeHuu opyeux
npeomemos:

pemiarhb MPAKTHYCCKUC
3aJ1a4M ¥ 3a7a4U U3 JPYTUX
PEeIMETOB




OTPHILIATEIIbHBIX YUCEIT:
Ha OTIpeJiesIeHHe
TEMIIepaTyphbl, Ha
OTIpEETICHUE TTOJIOKEHUS
Ha BpEMEHHOH ocH (710
HaIlel 3pbl U 10CIE), Ha
JBIKEHUE JIEHEKHBIX
CpPEnCTB
(mpuxon/pacxon), Ha
oTpeqeNieHne
II1yOUHBI/BBICOTHI U T.I1.;

HUCITIOJIB30BAaTh IIOHATHUC

Maciitada st
HAaxO0KJICHUsI pacCTOSTHUI
Y JUTHH Ha KapTax,
TJIaHaX MECTHOCTH,
MJIaHaX MOMEIICHHU,
BBIKpOHKaxX, Ipu padoTe
Ha KOMIBIOTEPE U T.II.

B noeceonesnou scusuu u

npu uzyyeHuu opyaux

npeomemos:

pemaTh HECJIOJKHBIC
MPAaKTUYECKHE  3aJlauH,
BO3HUKAIOIINE B

CUTYyalluiax HOBCCHHCBHOﬁ
KHU3HHU

T'eomempusn

OnepupoBaTh Ha 6a30BOM

YPOBHE MOHSITUSAMU:
TOUKa, Mpsmas,
IIJIOCKOCTH B
IIPOCTPAHCTBE,
napaieIbHOCTb U
MEPIEHIUKYIIPHOCTD

Onepupogams NOHAMUAMU.
mouKa, npamas, NiI0CKOCs 8
npocmpancmee,
napanieirbHoCmy u
NepneHOUKYIAPHOCIb NPAMbBIX
U naockocmei,;

NpUMeHAmMb Ol peuleHus 3a0ay

Brasiets reoMeTprHuecKUMU
HOHATUSIMU TIPH  PELICHHH
3aJjad W TIPOBEACHUH
MaTeMaTH4eCKUX
pacCy X IeHUH;
CaMOCTOSITEIEHO
dbopMynupoBaTh

—  Hmemwv npedocmasnenue o6

AKCUOMAMUYECKOM
Mmemooe,
—  enadems noHAmMueM

ceomempudeckue  mecma
Mmouex 6 NpocmpaxHcmee u
yMemb npumMeHAms ux Ol




MPSIMBIX U IJIOCKOCTEN;
pacrno3HaBaTb OCHOBHbIE
BU/JIbl MHOTOI'PaHHUKOB
(npu3ma, nupamua,
IIPSIMO YT OJIbHBIN
napajuiefnenumnesn, Kyo);
n300pakaTh U3y4aeMbie
(burypsl oT pyku U ¢
MIPUMEHEHHEM MPOCTHIX
YepPTEKHBIX
MHCTPYMEHTOB;

nenath (BBIHOCHBIE) TIOCKUE
YepTeKH U3 PUCYHKOB
MPOCTHIX 0OBEMHBIX
¢buryp: B CBEpXY,
cOOKYy, CHU3Y;

M3BJIEKAaTh HHPOPMAIIHIO O
MIPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢durypax,
MIpe/ICTaBICHHYIO Ha
yepTekax U pUCyHKax;

MIPUMEHSTH TEOPEMY
[Tudaropa npu
BBIYHCIICHUH 3JIEMEHTOB
CTePEOMETPUUYECKUX
¢uryp;

HaXOJHUTh 00bEMBI U
TJIOLIA/IA TTOBEPXHOCTEH
MPOCTEUIITHUX
MHOTOTPaHHUKOB C
pUMEHEeHHEM hOpMYIT;

pacrno3HaBaTh OCHOBHBIE
BU/IbI TEJT BpALLleHUs

2eomempuyeckue gakmol, eciu
VCI08USL NPUMEHEHUSL 3A0aHbL 8
A6HOUL hopme;

peuiams 3a0a4u Ha HAX0HCOeHUe
2e0MempuUYecKux 8eIUIUH no
06pasyam ua aneopummam;

denamu (8bIHOCHbIE) NIOCKUE
yepmesic U3z pUCyHKO8
00beMHbIX pueyp, 6 mom uucie
pucosamu U0 ceepxy, cOOKY,
cmpoums cedenus
MHO202PDAHHUKOB,

U381€Kamb, UHMEPAPEMUPOBAMb U
npeobpazoevieams
unghopmayuro o
2eomempuyeckux gueypax,
nPeoCcmasieHHyo Ha
yepmesncax;

NPUMEHSIMb 2e0MempUYecKue
¢axmol 01 pewenus 3a0ay, 6
MOM Yucie npeonoaazaruux
HeCKOIbKO WaA208 PeueHUsl;

ONUCHIBAMb 83AUMHOE
PACnonodicenue npsmbix u
NA0CKOCmell 8 NPOCMPAHCEBe,

Gopmynuposams ceolicmea u
npUsHaKu gueyp,

00KA3bIBAMb 2eoMempuiecKue
VMBEpIHCOeHUSL,

61a0emv CManoapmHou
Kaaccuguxayuetl
NPOCMPAHCMBEHHBIX ucyp
(nupamuovl, npusmol,
napanienenuneowl);

OTIpeIeIICHUS
FEOMETPUICCKHUX
BBIJIBUTATh
HOBBIX
pU3HAKaX
TreOMETPUYECKUX (GUryp
000CHOBHIBATH 17R10
ompoBepraTh ux, 00001aTh
WITH KOHKPETU3UPOBATH
pe3ysbTaThl HA  HOBBIX
KJj1accax (Quryp, npoBOJIUTh
B HECJIOXHBIX  CITydasx
KJaccu@ukanuo Guryp mo
pa3IMYIHBIM OCHOBAHUSM;
UCCIIEIOBATh YepTEXKH,
BKJTIOYAs KOMOHHAIIUU
dburyp, W3BJICKATh,
UHTEPIPETUPOBATH u
peoOpa3oBHIBATH
nHpopMaIuio,
MPEJICTABICHHYIO Ha
yeprexax;
peliarb
FEOMETPHYECKOTO
COJIep>KaHUs, B TOM YHUCIE B
CUTYaIUsX, KOT/1a
QITOPUTM  pEIICHUs  He
ClelyeT SIBHO U3 YCIOBUS,
BBITIOJTHATh  HEOOXOAMMBIE

Guryp,
THUIIOTE3Bl O
CBOMCTBAx u

3aa4u

JJIA pEeUICHUA 3aJa4n
JOTIOJTHHUTCIILHBIC
MOoCTPOCHUsA, HUCCICAOBATDH

BO3MO’KHOCTh IPUMEHEHHS
TeopeM U GopMyn Ul

peuieHus 3a0ay;

ymMemv  npumeHams  OJisl
pewieHuss 3a0a4 ceolucmea
NIOCKUX U O8YSPAHHBIX
Yeno8, mpexepanHozo yeud,

meopemvl  KOCUHYCO8 U
CUHYCO8 O] MPexspanHo20
yena;

enadems noHsAmMUeM
NEepneHOUKYIapHoOe ceyeHue
npU3Mbl u ymemb
NpUMEHAMb e2o npu

peueHuu 3a0au,
umemsv npeocmasgieHue o

080UCMEEHHOCIU
NPABUNLHBIX
MHO202PAHHUKOB,

enademo NOHAMUAMU
YenmpanibHoe u
napanneibHoe
nPoeKmuposanue u
NPUMEHMD ux npu
nocmpoeHuu ceyenuil

MHO202PAHHUKO8 MemoO0oM
npoexKyull;

umMemsv npeocmasieHue o
paseepmke MHO20CPAHHUKA
u Kpamuauwem nymu Ha
noG8epxXHOCMU
MHO202PAHHUKA,

umems npeocmasieHue O
KOHUYECKUX CeYeHUAX;
umems npeocmasieHue o0
Kacarowuxcsi  cgepax U




(koHyC, mUIUHAD, cepa
# wap);

HaXOJUTh 00OBEMBI U
IIJIOIIAIU [TOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPAaHHUKOB H TEJ
BpAIICHUS C
MIpUMEHEHHEM (POPMYIIL.

B noeceonesnoti srcuznu u
npu uzyyeHuu opyaux
npeomemos:

COOTHOCHUTbH aOCTpPaKTHBIE
reoMeTpUYECKUEe MOHITUS
1 (haKThl C pealbHbIMU
KU3HEHHBIMHA 00BEKTaMU
U CUTYaIUsIMU;

HCIIOJIb30BATh CBOMCTBA
MIPOCTPAHCTBEHHBIX
T€OMETPUUECKHUX (HPUTYD
JUISL PEIICHUS TUIIOBBIX
3a/1a4 MPaKTUYECKOro
COJIepKaHUS;

COOTHOCHTB TUIOIIAIU
MTOBEPXHOCTEHN Tel
OJINHAKOBOH (OpMBI
Pa3IUYHOTO pa3Mepa;

COOTHOCHUTH 0OBEMBI COCYIOB
OJINHAKOBOH (OpPMBI
Pa3IUYHOTO pa3Mepa;

OlLIeHUBATh (hopMy
MIPaBUIHLHOTO
MHOTOI'paHHHUKA M0CIIe
CIIWJIOB, CPE30B U T.II

HAxo0ums 00vembl U NIOWAoU
nogepxnocmeii
2e0MeMpPUYECKUX mejl C
npumeHeHuem Gopmyi,

BLIYUCTAMb PACCMOSIHUSA U VTlbl 8
npocmpancmee.

B nosceomnesnoti socusnu u npu
U3y4eHuu opy2ux npeomemos.

UCNONIb308aMb CEOLICMEA
ceomempuyeckux gueyp ons
peuieHus 3a0ay
NPAKMUYECKO20 Xapakmepa u
3a0au uz opyaux ooaracmeu
SHAHUU

peleHHs 3a/1a4;
yMeTb (opMynupoBaTh U
JIOKa3bIBaTh

reOMETPUIECKUE
YTBEPXKICHHUS,

BJIAJICTh MOHSITUSIMH
CTEpEOMETPHUH: npu3Ma,
napaiesienume],

nUpaMuIa, TETPAdIP;

UMETh TpeAcTaBlIeHuss 00
aKCHOMax CTEPEOMETPHH H
CJICZICTBUSIX U3 HUX M YMETh

MPUMEHSITh ux npu
pellIeHnH 3aj1ay;

YMETb CTPOMUTH CEUYEHUS
MHOTOTPaHHUKOB c
HCIIOJIb30BAHNEM

pa3IMYHBIX METOAOB, B TOM
YHCIIe U METO/Ia CIIE/IOB;
UMETh TpEACTaBICHUE O
CKPEILUBAIOIIUXCST TPSIMBIX
B IPOCTPAHCTBE U YMETh
HAXOJUTh yroi u
paccTosiHie MEXTy HUMU;
OPUMEHSTh  TEOPEMBl O
NapauIeNbHOCTH MPSMBIX U

IUIOCKOCTEH B
MIPOCTPAHCTBE npu
pEIICHUY 3a/1a4;

yMETh MPUMEHSATH
napajuieIbHOe
MIPOEKTUPOBAHUE TS

n3o0paxkeHust puryp;
YMETh IPUMEHSTh

KOMOUHayuu mei 8paujeHusl
U ymemv NPUMEHAMb UX
npu peweHuu 3a0ay,
NPUMEHAMb NpU  peuleHul
3a0ay gdopmyny
PACCMOoAHUS OM MOYKU 00
NIOCKOCMU,

enademsv PA3HbLIMU
cnocobamu 3a0aHUsL
npAMOU  YPABHEHUAMU U
yMemb  NpUMEHAMb  npu
peueHuu 3a0au,
NPUMEHAMb NpU  peuleHuu
3a0a4 U 00KaA3amenbCcmee
meopem 6eKMOPHbIL MENOO
U Memoo KOOpOuHam;
umems npeocmasieHue 06

AKCUOMAX obvema,
nPUMEHAMb gopmynsi
00beM08  NPIMOY20/IbHO20

napannieienuneod, npusMul
U nUpamMuovl, mempa’opa
npu peweHuu 3a0ay,
npUMeHsmb  meopemvl 00
OMHOWEHUAX 00beMO8 npu
peuenuu 3a0a4,
npumensimv uHmezpan OJis
8bIYUCTICHUSL  00BEMO8 U
nosepxHocmeil mer
epawyeHus, BbIUUCTICHUS
niowaou chepuueckozo
nosica u 06vema waposozo
cnosi;

umemv npeoCmagieHue o




(ompenensiTh KOJIMYECTBO
BepIIUH, pedep u rpaneit
MOJTy4EHHBIX
MHOTOTPaHHUKOB)

NEPIEHAUKYIAPHOCTH
IpPSIMOM M IUIOCKOCTU IIPH
peleHnn 3a1ay;

BJIAJIETh HNOHATUSAMH
OpPTOTrOHAJIBLHOE
IIPOEKTUPOBAHUE,
HAaKJIOHHBIE U UX ITPOCKLUH,
YMETh NPUMEHATH TEOPEMY
0 Tpex NEepHeHAMKYJIApax
IIPU PELICHUN 3a/1a4;

BJIAJICTh TOHSATHSMH
paccTosiHue MEXTY
¢urypamMu B MpoCTpPaHCTBE,
o0t NEePIEeHIUKYISP
IBYX  CKPEIIUBAIOIIMXCS
TIPSIMBIX u YMETh
IPUMEHSATh ux pu

PEUICHUHA 3ada4;
BJIQZACTh IIOHATUEM  YI'OJI

MEXKITY PSAMOi u
IUIOCKOCTBIO U YMETh
MPUMEHSITh ero npu
pellIeHnH 3a/1a4;

BJIQ/IETh HOHSTUAMHU
JIBYTPaHHBIA  yrojl, Yroja
MEXIY IUIOCKOCTSIMH,
NEePIEeHIUKYISpHbIC
IJIOCKOCTH u yMETh
MPUMEHSITh ux npu
pelIeHnH 3a/1ay;

BIIAJIETh MOHATUSAMHU
npu3Ma, napauiejaenunes] u
MPUMEHSATH CBOMCTBa

MnapaJicJICIuIIc1a Ipu

OBUIICEHUSX 8
npocmpancmee:
NApanielbHoM  NepeHoce,
cummempuu
OMHOCUMENbHO NJIOCKOCHIU,
YEHMPAIbHOU CUMMempU,
nosopome  OMHOCUMENLHO

npAMOL, BUHMOBOU
cummempuu, ymemb
NPUMEHAMb ux npu

peuieHuu 3a0au,

umemsv npeocmasgieHue o
nIoWaou  Opmo2OHAIbHOL
npoexyuu;

umemsv npeocmagieHue o

MpexepaHHoM u
MHO202DAHHOM — Yyene U
NpUMEeHAMb ceoticmea
NIIOCKUX yenoe

MHO202PAHHO20 Veld npu
peuteHuu 3a0a4,

umems npeoCmasieHus o
npeobpazosanuu noooous,
comomemuu U ymemb
NPUMEHMD ux npu
peuteHuu 3a0a4,

yMemb peuiams 3a0a4u Ha

niockocmu Memooamu
cmepeomempuu,
ymeniob NPUMEHAMb

Gdopmyner  0bvemos  npu
peutenuu 3a0a4




pelIeHUH 3a/1ay4;

BJIAJICTh MOHATHUEM
IIPSAMOYTOJIBHBIN

napauIeIenuIe "
IIPUMEHSATH ero pu
peleHnn 3a1ay;

BJIAJIETh HNOHATUSAMH
nMpamMuJa, BUAbI MTUPAMUI,
DJIEMEHTHI IIPaBUIIBHOM
IApaMUbI u YMETh
IIPUMEHSATH X pu

pellIeHnH 3aj1ay;
UMETh TpEACTaBIEHUE O

Teopeme Oiinepa,
IMpaBUJIbHBIX
MHOT'OrpaHHUKax;

BJIAJICTh HOHATHEM

ILUIOLIAa U MOBEPXHOCTEU
MHOTOTDAaHHUKOB M yMETh
MPUMEHSATH ero pu
pEIICHUY 3a/1a4;

BJlaJEeTh IOHATUSIMHU Teja

BpaIICHHUS (ummuHIp,
KOHyC, map u cdepa), ux
CCUCHMSI u YMETh
PUMEHSTh 17 npu
pelLlIeHUH 33]1ay;

BJIAJICTh HOHSATHSMH
KacaTejbHbIE TPSIMbIC H
MIOCKOCTH u YMETh
MPUMEHSITh u3 npu

pCUICHUN 3a/1a4;
HMCTh NPCACTABIICHUA O
BIIMCAHHBIX M OIIMCAaHHBIX




cdepax u yMeTh MPUMEHSTh
UX [P PEIICHUN 33]1aY;

— BIAJETh MOHATUIMH 00BEM,
00bEMBbl MHOTOTPAaHHUKOB,
Tel BpaIICHUS 51
MPUMCHSI T 150 pu
pEIICHUH 33]1aY;

— WMETh TMPEJCTaBICHUE O
pa3BepTke IWIMHApPA W
KOHYCa, TLIOIIA N
MOBEPXHOCTH IWIMHIpA U
KOHYCa, YMETh NPHUMCHSITH
WX TIPH PEIICHUN 33]1aY;

— WMETh TMpPEJCTaBICHUE O
wiomanau cepsl U yMEThb
MPUMCHSITh ero pu
pEIICHUY 3a/1a4;

— yMeTh pemiaTh 3a7add Ha
KOMOMWHAaIMN
MHOTOTPAaHHUKOB W  Tel
BpaIleHNS,

— UWMETh TMpPEACTABICHUE O
MoJI00MK B TIPOCTPAHCTBE U
yMETh pelaTh 3aJa4dl Ha
OTHOILIEHHE OOBEMOB U
IJIomagei  MOBEPXHOCTEH
noI00HBIX (uUryp.

B nosceounesnoti socusnu u npu
usyueHuu opyaux

npeomemos.

—  COCTaBIISITh c
UCMOJIb30BAHUEM  CBOMCTB
reOMETPUYECKUX ¢buryp

MAaTCMaTHU4YCCKUC MOIOCIN




JUTSt petieHus 3a1a4
MPaKTUYECKOro Xapakrepa
M 33aJad U3 CMEXHBIX
JTUCHUIUINH, HCCJIEIOBAThH
MOJYYCHHBIE  MOJETU U

UHTEPIPETHPOBATH
pe3yiabTaT
Bexkmopbot u | — OmnepupoBarh Ha 6a30BOM Onepuposams NOHAMUAMU Brnaners noHsTusIMHU | ocmudicenue pesyromamos
Koopounam MMOHSITHEM 0exapmosbl  KOOPOUHAMbvl 8 BEKTOPBI U X KOOPIUHATHI; paszoena ll;
bl 8 JICKapTOBBI KOOPJAMHATHI B npocmpancmae, 8eKmop, yMETh BBIIIOIHATH HAxXooumow obvem
npocmpanc MIPOCTPAHCTBE; MOOYIIb  8eKMOpA, PABEHCMBO OTIepaIliu HaJl BEKTOPAMH; napasnnenenuneoa u
mee - KOOPIMHATHI 8EKMOPO8, KOOpOUHamul HICTIONB30BaTh  CKATAPHOE mempasopa, 300AHHBIX
sekmopa, yeorn MeHCoy NpOU3BEJEHHE  BEKTOPOB KOOpOUHamamu ce0UX
MIPSMOYTOJTBHOTO 8EeKMOpamu, CKaIsAPHOE TIPY PEIICHNH 33713, BEPULUH,
napajuiejenumena npouseeoeHue 6EKMOPOE, IIPUMEHATH ypaBHEHHE 3a0asamo npAmyo 6
KOJLTUHeApHble BeKMOpbl, ITOCKOCTH, dopmymy npocmpancmee;
HAxXo00umuv paccmosiHue mexncoy paccTosHUs MEXTY HAX00Uumv paccmosiHue om
08yMms MmouKamu, CYyMMY TOYKAMH, ypaBHEHHE mouku 00 NIOCKOCMU 8
BEKMOPO8 U  NpouU3BeodeHue cheppl  TpHM  peleHUM cucmeme KOOpoOuHam,
gekmopa  Ha  Hucuo,  yeon 3aja4, HAxoo0ums paccmosnue
MednHcoy geKmopamu, MPUMEHSATh  BEKTOPbI  H MedHCOy CKPeuUEarouUMUCs
CKAIAAPHOE npouseeoerue, METOT KOOP/MHAT B NPAMbIMY,  3A0AHHBIMU 8
PAcKIaowleams — 6eKmMop  no MPOCTPAHCTBE npu cucmeme KOOpOuHam
08yM HEKOJLIUHEAPHbIM peleHNH 3a1a4
BEKMOPam,
3a0aeamb NAOCKOCHb
ypasHeHuem 8 0eKapmogol
cucmeme KOOpoOuHam,
pewiams npocmetiiue 3a0avu
86e0eHUeM 8eKMOPHO20 bazuca
Hcmopusa — OnwuceiBaTh  OTHACIBHEIC IIpeocmasname 6K1A0 WNmers mnpejactaBieHue o | Jocmuodicenue pezyibmamos
Mamemamux BBIJIAIOLIECS 8bI0AIOWUXCA MATNEMAMUKOE 6 BKJIAJIE BbLIaromuxcs | pazoena ll
u pe3ynbTaThl, MOTyYCHHBIS passumue  MamemMamuxu  u MaTEMaTHKOB B pPa3BUTHE

UHBIX HAYUYHbLX 06]1(16‘]7’1612,'

HaYKU;




MAaTEMAaTHUKU KaK HAYKH;
3HaTh [IPUMEPHI
MaTeMaTUIECKUX
OTKPBITUI U UX aBTOPOB B
CBSI3H C OTCUYCCTBCHHOM U
BCEMUPHOU UCTOPUEH;
MIOHUMATh poJib
MaTe€MaTUKA B Pa3BUTHUH
Poccun

norumambsv pojib mMamemamuKu
6 paseumuu Poccuu

[IOHUMATh poJb
MaTCMaTHuKNU B paSBI/ITI/II/I
Poccun

Memoowt
Mamemamuk
u

[IpuMeHAT,  U3BECTHBIC
METOJIbI TIPU  PEIICHUU
CTaHJIapPTHBIX
MaTeMaTHYeCKUX 3a/a4;
3aMeuaTh "
XapaKTepH30BaTh
MaTeMaTH4eCKHe
3aKOHOMEPHOCTH B
OKpyKaroen
IeHCTBUTEIILHOCTH,
MIPUBOJUTH MIPUMEPBI
MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B
pupoJie, B TOM YHCIIE

XapaKTepU3YIOIINX
KpacoTy U COBEpUICHCTBO
OKPY)KAIOILIEer0 MHpa U
MIPOU3BEACHUI NCKYCCTBA

Hcnonvzoseamo OCHOBHbLE
Memoobl JoKazamenbcmad,
nposooUMms  O0KA3AMeNbCMEo
U BbINOIHAMb ONPOBEPIHCEHUE,

NPUMEHAMb OCHOBHbLE
Memoobl peutenist

Mamemamuyeckux 3a0au,

Ha OCHOBe MamemMamuyecKux
3aKOHOMepHOCmel 6 Npupooe
xapakmepuzoeams Kpacomy u
COBEPULEHCINBO OKPYIHCAIOUE20

mupa u npouseedeHui
uckyccmsea,

NpUMEHAMb npocmetiuiue
npocpammusie  cpeocmea U
91eKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCTEMbL
npu peuieHuu

MamemMamu4deckux 3a0ay

Hcnonn30BaTh  OCHOBHEIE
METOILI  JIOKAa3aTelIbCTBa,
MIPOBOJUTH JT0OKA3aTEIHCTBO
n BBITIOJIHATH
OTIPOBEPIKEHUE;

HpI/IMeHHTB OCHOBHBIC
METObI pemeHI/m

MaTeMaTUYeCKUX 3a/1ay;
HA OCHOBE MaTeMaTU4ECKUX
3aKOHOMEPHOCTEN B
NpUPOJE XapaKTepHU30BaTh
KpacoTy M COBEPLICHCTBO
OKpY)Kalolllero  Mupa u
MPOU3BEICHUN UCKYCCTBA,
MIPUMEHSTh IpOCTEnIINe
IporpaMMHBIE CpE/ICTBA U
3IEKTPOHHO-

KOMMYHUKAI[IOHHbIE
CHUCTEMbl IPH  PELICHUH
MaTeMaTH4ecKuX 3a/1ad;
NI0JIb30BaThCS
HPUKJIaTHBIMU
nporpamMmmamu U

nporpaMmmamMu CHUMBOJIbHBIX
BBIYMCIICHUI JJIA

Hocmuoicenue pe3ynbmamos
pazoena ll;

NPUMEHAMb MamemMamuiecKkue
3HAHUSA K UCCTE008AHUIO
OKpYJHcaloujeco mupa
(moOdenuposanue
@uszuueckux npoyeccos,
3a0a4u IKOHOMUKU)




HUCCIIEAOBAHUS
MAaTEMaTUYECKUX OOBEKTOB




IInanupyemMble pe3yJbTaTbl 0CBOCHHMS Kypca MATEeMATHKH B COOTBETCTBMH € IPUMEPHBIMU
NporpaMMamMH «AJiredpa 1 Ha4ajja MATEMaTHYeCKOr0 AHAJIM32a» U
«I'eomerpus», 10-11 kaaccel [cocT. T.A. Bypmucrposal

AJiredpa ¥ HaYaJIa MATEeMATHYECKOT0 aHAJIN3a
baszoewiii yposens

DJIeMeHThI TeOPMH MHOKeCTB 1 MATEeMaTH4eCKO JIOTUKH.

— OmnepupoBarh NOHATUSAMH: KOHEYHOE MHOXECTBO, OECKOHEUHOE MHOYKECTBO, YHCIIOBBIE
MHO>KECTBA Ha KOOPJMHATHOM MpPsIMOW, 3JEMEHT MHOKECTBA, IOJMHOKECTBO, INEPECEUEHHE U
00bEeTMHEHHE MHOXKECTB, OTPE30K, MHTEPBAJ, MPOMEKYTOK C BBIKOJOTOW TOYKOH, rpadudeckoe
MIpe/ICTaBICHNE MHOXKECTB Ha KOOPJMHATHOM MJIOCKOCTH;

— MPOBEPATH MPUHAIEKHOCTD AJIEMEHTAa MHOXKECTBY, 3aJJaHHOMY OITMCaHUEM;

— HaXOJWTh NepeceyeHre U 00bEeMHEHHUE JBYX, HECKOJIBKUX MHOKECTB, MIPEICTABICHHBIX
rpaduyecku Ha YMCIOBOM MPSAMOI, Ha KOOPAMHATHOM MJIOCKOCTH;

—  CTpPOUTh Ha YHUCIOBOM MNPSMON MOJMHOXKECTBO YHCIOBOTO MHOXECTBA, 3a/JaHHOE
MIPOCTENIINMHU YCIOBUSMU;

— ONepupoBaTh MOHATHSAMH: yTBEp)KJIEHHUE (BbICKA3bIBaHUE), OTPUIIAHUE YTBEPKACHUS,
VUCTUHHBIE U JIOXKHBIE YTBEPXKJCHMsS, CIEACTBHE, YacCTHBIA Cilydail oOOILIEero yTBepXACHHUS,
KOHTPIIPUMED;

— pacro3HaBaTh JIOKHBIE YTBEP)KICHHS, OIIMOKM B PpACCyXJCHUAX, B TOM YHCIE C
WCII0JIb30BAHUEM KOHTPIIPUMEPOB;

— TMPOBOAUTH JIOKA3aTEJIbHbIE PACCYXKACHUS ISl 000CHOBAHUS HCTUHHOCTH YTBEPIKICHUH.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux y4eoHvlx npeomemaos:

— HCIOJIb30BaTh YMCIOBBIE MHOXKECTBA HAa KOOPJMHATHOW MPSAMON M HA KOOPAMHATHOM
IIJIOCKOCTH JIJIs1 OIIMCAHUs PEAJIBHBIX MIPOLIECCOB U SIBJIICHUN;

— MPOBOAUTH JIOTMYECKHUE, [0KA3aTENIbHBIE DPACCYXKIECHHS B CHUTYyallUsX IOBCEIHEBHOU
YKW3HHU, [IPU PEIICHUH 3a7a4 U3 IPYrUuX MPEeIMETOB.

Yucua u BbIpaskeHus.

— OmnepupoBaTh MOHATUAMH: HATYPAJIBHOE U LEJIO€ YHUCIO, JAECIUMOCTh YHCEIl,
OOBIKHOBEHHAsI JIpoOb, JecsATHYHAs ApoOb, pPALMOHAIBHOE YHUCIIO, HPPALHUOHAIBLHOE YHCIIO,
npuOMHKEHHOE 3HAUEHUE YHCIIA, YaCTh, J10JIs, OTHOILIEHUE, MPOIIEHT, MacIlTal;

— ONepupoBaTh MOHATUSAMU: JIOTapU(PM dYHCIa, TPUTOHOMETPUYECKAsi OKPY>KHOCTb,
paguaHHas W IpagyCHas Mepa yria, CUHYC, KOCHHYC, TAaHI'€HC M KOTAHIE€HC YIJOB, MMEIOLIUX
MIPOU3BOJIbHYIO BEJIUYMHY, YHCIIA € U P;

— BBINOJNHATH apuMeTHyecKue IeHCTBHSI C LENBIMU U PAllMOHATIBHBIMU YHCIIAMU, COUeTast
YCTHBIE U MUCbMEHHBIE TPUEMBI, MPUMEHSIS TPU HEOOXOTUMOCTH BBIYUCIUTENbHBIE YCTPOMCTBA;

— CpaBHHMBaTh palMOHAJbHBIE YHUCIA MEXIY CO00H; CpaBHHBaTh C pPalMOHATBLHBIMH
YHClIaMU 3HAYEHUS IIEJIbIX CTEMEHEeH Yucell, KOpHEH HAaTypalbHOW CTETeHU U3 YHCell, Iorapu(MoB
YHUCEN B IPOCTBIX CIyYasx;

— BBINOJIHATH HECJIOXKHBIE MPEOOPA30BAHMSI YUCIOBBIX BHIPAXKEHUH, COJEPKAIIUX CTETICHU
qucell, KOPHU U3 4Yucel, JorapudmMbl 4UCell; HaXOJAUTh 3HAUYEHHUS KOPHS HATypajbHOU CTEINeHH,
CTEMIEHH C palMoOHANbHBIM T[OKa3aTeneMm, Jorapudma, HCIONb3ysd MpU HEOOXOAUMOCTH
BBIYUCIIUTENBHBIE YCTPOICTBA;

— TOJIb30BaThCS OLIEHKON M MPUKUAKON IPU MPAKTUUECKUX pacuérax;

— u300paxaTh TOYKaMU Ha KOOPAMHATHOM MPSIMOU IIeNbIe M PallMOHANbHBIE YHCIIA; LeTIbie
CTETIeHH YHCell, KOPHU HATYpalbHOM CTENEeHU U3 YHCE, IOTapH(MBbI YHCEN B IPOCTHIX CIyYasX;

— BBITOJHATH HECJIOKHBIE MPE0O0pa30BaHUs MENbIX U JAPOOHO-PAMOHATBEHBIX OYKBEHHBIX
BBIPAKEHUMH;

— BBIPAXKATh B IPOCTEHUIINX CIIyYasX U3 PABEHCTBA OJHY IIEPEMEHHYIO UEPE3 APYTrHE;

— BBIYHCTATH B TPOCTBIX CIyYasX 3HAYCHHUS YHCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
OCYIIECTBIISISI HEOOXOIUMbIE MTOJACTAaHOBKH U IIPeoOpa3oBaHus;



— TMPOBOJUTH IO W3BECTHBIM (opMyJaM H MpaBHiIaM MpeoOpa3oBaHUs OYKBEHHBIX
BBIP)KCHUH, BKJIFOYAIOIIUX CTETIEHU, KOPHHU, JIOTApU(MBI U TPUTOHOMETPUIECKUE (POPMYIIBI;

— HaXOJUTh 3HAYCHUS YMCIIOBBIX U OYKBEHHBIX BBIPAKEHHMN, OCYIIECTBIIAS HEOOXOIMMBbIE
[I0ICTAHOBKHU U NpeoOpa3oBaHus;

— M300pakaTh CXEMAaTHYECKH YTOJ, BEJIMYMHAa KOTOPOTO BBIpaXXEHAa B Tpajaycax HIU
paauaHax;

— OLIEHUBATh 3HAKM CHHYCA, KOCHHYCA, TaHI'€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB;
WCIOJIb30BATh IPU PEIICHUH 3a/1a4 TaOJIMYHbIC 3HAUCHUS] TPUTOHOMETPUYECKUX (DYHKIUHN YIIIOB;

— BBIIIOJIHATH IEPEBOJ] BEJIMYMHBI yIJla U3 paJuaHHON MeEpbl B IpajycHYI0 U oOpaTHO. B
MTOBCEIHEBHOM JKM3HU U [IPU U3YUEHUU JPYTUX YUEOHBIX MIPEIMETOB:

—  BBINOJIHATH JICHCTBUS C YMCJIOBBIMU JaHHBIMU NPU PEUICHUM 3a7ad MPAKTUYECKOTO
XapakTepa U 3a7a4 U3 pa3IMyHbIX 00JacTell 3HaHUM, UCIOJIB3YS TP HEOOXOIUMOCTH CIPaBOYHbIE
MaTepHasbl U BEIUNCIUTEIbHbIE YCTPONUCTBA;

— COOTHOCHUTD peajibHblE€ BEIMYMHBI, XapaKTEPUCTUKU OOBEKTOB OKPYKAIOLIEr0 MUpa C UX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMU;

— HCIIOJIB30BAaTh METOJbl OKPYIJIEHUS U NPUKHUIKUA MPH PEHIeHUH MPaKTHYEeCKUX 3a7ad
MMOBCEIHEBHOMN JKU3HU;

— OLIEHUBATh, CPABHUBATh U MCIIOJIH30BATh IPU PEUICHUH MPAKTHUYECKUX 3a]1a4 YHCIIOBbIE
3HAYEHUS! PEAbHBIX BEJIMYUH, KOHKPETHBIE YHCIIOBbIE XapaKTEPUCTUKU OOBEKTOB OKPYKAIOILIEro
MHUpa.

YpaBHeHHUsI U HEPABEHCTBA.

— PemaTh nuHeliHbIe ypaBHEHUS! U HEPABEHCTBA, KBaApaTHbIE YPaBHEHUS;

— pewaTh JorapupMuyeckue 1 nokasaTesnbHble ypaBHeHHs Buja loga(bx +¢) =d, abx + ¢
=d (rme d MOXHO TIpEICTaBUTh B BHJIE CTETICHU C OCHOBaHWEM a) U HEpaBeHCTBA Buaa loga x < d,
ax <d (rme d MOXHO TIpeICTaBUTh B BUJIE CTEIIEHU C OCHOBAHUEM a);

— IPUBOJUTH HECKOJIBKO MPUMEPOB KOPHEH TPUTOHOMETPUYECKOTO YpaBHEHMs BHJA SIn X
= a C0S X = 4 tg X = a, ctg x = a, rme a — TaOIMYHOE 3HAYCHHE COOTBETCTBYIOIIECH
TPUTOHOMETPUUECKON (PyHKIINY;

— pelmaTb  HECIOXKHbBIE  pallMOHAJbHBIEC, IIOKa3aTelIbHbIE, JIOTapu(PMUYECKHUE,
TPUTOHOMETPUUYECKUE YPAaBHEHMsI, HEPABEHCTBA M UX CHUCTEMBbI, NPOCTEHIINE HppalMOHAJIbHBIE
YPaBHEHMsI U HEPABEHCTBA;

— HCIHOJIb30BaTh METO/Ibl PEILICHHUs YPaBHEHU: IPUBEICHHE K BUY «IIPOU3BEICHIE PABHO
HYJII0» WIN «4aCTHOE PaBHO HYJIIO», 3aMEHA MIEPEMEHHBIX;

— HCIOJIb30BaTh METOJI UHTEPBAJIOB ISl PELICHUS] HEPABEHCTB;

—  UCNOJb30BaTh rpaduyeckuid MeTo] Juid NpUOIMKEHHOTO peIIeHUs YpaBHEHUH U
HEpPaBEHCTB;

— n300pakaTh Ha TPUTOHOMETPUYECKOM OKPY)KHOCTH MHOKECTBO  pEIlEeHHH
TPUTOHOMETPUUYECKUX YPABHEHUH U HEPABEHCTB.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux y4eoOHvlx npeomemaos:

— COCTaBJIATh U PEIIAaTh YPaBHEHUS, CUCTEMbl YPABHEHUN M HEPABEHCTBA NPH pEILCHUH
HECJIO)KHBIX NMPAKTUUYECKHUX 33134 U 33Ja4 U3 APYTUX YU€OHbIX IPEAMETOB;

—  MHCINOJb30BaTb YpPaBHEHUS M HEPABEHCTBA JJI IIOCTPOEHUS M HUCCIECJOBAHMS
MPOCTEHIINX MaTeMaTHYECKUX MOJIeTIed peabHbIX CUTYalluii WM MPUKJIaJHBIX 3a/1a4;

— yMeTh MHTEPIPETUPOBATH MOJIYYEHHBIH NMpPU PELICHUH ypaBHEHUS, HEPaBEHCTBA WIH
CHCTEMBI pe3yJbTaT, OLEHUBATH €ro IMPaBJIONoA00Me B KOHTEKCTE 33JaHHOW pealbHOW CHUTYalllH
WM IPUKIIAHOM 3a1auu.

DyHKIUH.

— OmnepupoBaTh NOHATUSMH: 3aBUCUMOCTb BEIWYHMH, (YHKIHS, apryMEHT M 3HAaYeHUe
¢byHKIMH, 001aCTh ONPEAETICHUS U MHOXKECTBO 3HaUeHUH (QyHKIMHU, rpaduK 3aBUCUMOCTH, TpapuK
byHKUIMY, HYTH (QYHKIUH, TPOMEKYTKH 3HAaKOIIOCTOSIHCTBA, BO3pacTaHue U yObIBaHUE (HYHKIIUU Ha
YHUCIOBOM TPOMEXKYTKE, HauOoJblllee M HaWUMEHbIIee 3HAYeHUS (QYHKIMM Ha YHCIOBOM
MIPOMEXYTKE, IepruoIudeckast GyHKIUs, epro, YETHas U Heu€THas QyHKIMU;



— ONepUpoBaTh MOHATUAMHU: TpsMas W OOpaTHas MPOMOPHUUOHAIBHOCTb, JIMHEHHAS,
KBaJ[paTH4HAas, JJorapuMuieckas 1 nokasarenbHas QyHKINH, TPUTOHOMETPUYECKUE PYHKIIH;

—  pacmo3HaBaTth Tpaduku QYHKIUNA TpsSIMOW W OOpaTHON MPOTOPIIMOHATHLHOCTH,
JMHEWHOU, KBaJpaTHUHOM, JTOTapu(PMUIECKOH, MOKa3aTeIbHONW U TPUTOHOMETPUYECKUX (PYHKIMN U
COOTHOCHTB UX C (pOpPMyJaMH, KOTOPHIMH OHH 3aJIaHbl;

— HAXOJUTh 10 rpaduKy NpuOTIKEHHO 3HAUCHUS (PYHKIMH B 3aJJaHHBIX TOYKAX;

— ompeaenaTh 1mo rpaduky cBoiicTBa (YHKIUH (HYJIH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HAaOOJIbIIINE U HAUMEHBIINE 3HAUEHUS U T. 11.);

— CTpOHWTH 3CKU3 rpaduka QyHKINH, YAOBICTBOPSIONUICH MpUBEAEHHOMY HabOpy yCIOBUI
(IpOMEXYTKH BO3pacTaHWs W yOBIBaHWS, 3HAueHHE (YHKIUM B 3aJaHHOW TOYKE, TOYKHU
HKCTPEMYMOB, ACUMITOTHI, HyIH (DYHKIIUH U T. 11.);

— OMNpeAensaTh 3HaYeHHe (PYHKIUHU MO 3HAYEHUIO apryMeHTa MpHU Pa3IMYHBIX Ccrocobax
3a/1aHus QYHKINH;

— CTpOUTH rpapuKu U3y4EHHBIX (PYHKIIMIA;

— pelath ypaBHEHUs, IPOCTEHIINE CUCTEMbl YpaBHEHHH, HCIIOJIb3YS CBOWCTBA (DYHKIMH U
UX rpaduku.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux y4eoHvlx npeomemaos.

— OMpenaeNsaTh N0 rpagukaM M UCHOJB30BaTh Ui PEIICHUs MPHUKIAJHBIX 3a/lad CBOMCTBA
peaJIbHBIX MPOIECCOB M 3aBHCUMOCTEH (HauOOJIbIINE W HAaWMEHBIIME 3HAYECHUS, MPOMEXKYTKH
BO3pacTaHMsl M YOBIBaHHSA, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACHMIITOTHI, MEpUOa U T. II.),
WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW NMPAKTUYECKOW CHTYALINH;

— ONPENeNATh Mo rpagukaM IpocTeine XapakKTepUCTUKU MEPUOTUIECKUX MPOIECCOB B
OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PATUOCBS3H U T. TI. (AMIUTHTY/AQ, IEPUO U T. I1.).

DJIEeMEHTBI MAaTEMATHYECKOI0 aHAIN3A.

— OmnepupoBaTh MOHATHUAMU: NMPOU3BOAHASA (PYHKIMM B TOUKE, KacaTeldbHas K rpaduky
(dbyHKIIMA, TPOU3BOIHAS (DYHKIINH,

— OIpeneNnTh 3Ha4YeHNe MPOU3BOJHON QYHKIMH B TOUKE 10 U300pa)kKEHUIO KacaTeIbHOM K
rpaduky, MpOBEIEHHON B ’TOU TOUKE;

— BBIYHCIATH NIPOU3BOJHYIO OJJTHOYJICHA, MHOTOWIEHA, KBaJIPaTHOIO KOPHS, IPONU3BOJHYIO
CYMMBI (PYHKIIHH;

—  BBIUUCJIATH IPOMU3BOJHBIE DJIEMEHTAapHbIX (YHKIUH W UX KOMOMHAIMH, HCHOJIb3YsS
CIIPaBOYHbBIE MATEPUAIIBI;

— pelmaTrh HECIOXKHBIE 3aJayd Ha IPUMEHEHHE CBS3M MEXAY IIPOMEXYTKaMU
MOHOTOHHOCTH M TOYKaMH 3KCTpeMyMa (QYHKIHMM, C OJHOH CTOPOHBI, U NPOMEXYTKaMH
3HAKOIOCTOSIHCTBA U HYJISIMU IIPOU3BOIHON 3TOH (PyHKLIMU — C IPYTOH;

— HccnenoBath (YHKLIMH HAa MOHOTOHHOCTb, HaXOJUTh HauOOJbIIME U HAUMEHbILINE
3Ha4eHUs (QYHKUUH, CTPOUTh IpadUKM MHOTOWIEHOB M IPOCTHIX PALMOHAIBHBIX (DYHKIMHA C
HCII0JIb30BAHUEM annapara MaTeMaTUYECKOTO aHaIN3a.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux y4eoHvlx npeomemog.

—  HOJb3YyACh TpaduKaMM, CpPaBHUBATh CKOPOCTH BO3pacTaHMs (pocTa, MOBBILICHHUS,
YBEJIMUEHUS U T. I1.) WIK CKOPOCTU yObIBaHUS (MAZECHUS, CHIJKEHUS, YMEHBIICHUS U T. 11.) BEJIUYUH
B pEAJIbHBIX IIPOLECCaX;

— COOTHOCHUTh Tpa(MKM peaNbHbIX IPOLECCOB M 3aBUCHUMOCTEH C HUX OMNHMCAHHUIMH,
BKJTIOYAIOIUMH XapaKTEPUCTUKH CKOPOCTH M3MEHEHHUs (OBICTPBIM pOCT, MJIaBHOE MOHWXKEHHE U T.
IL.);

— MHCIIOJIB30BaTh IpauKU peabHbIX MPOLECCOB ISl PELICHHUs HECIOKHBIX MPUKIIaIHBIX
3aJa4y, B TOM YHUCIIE ONpeessis Mo rpaguky CKOpocTh X0/1a Mpoliecca;

— pewmaTh NpUKJIaJHbIE 3a/a4d M3 OHOJOTMH, (PU3HMKH, XUMHH, SKOHOMUKH U JIPYTHUX
MIPEIMETOB, CBSI3aHHBIE C HCCIIEJOBAHUEM XapaKTEPUCTUK PEAIbHBIX IPOLECCOB, HAXO0XKJIEHUEM
HauOOJIBIIMX M HAMMEHBIIUX 3HAYEHUH, CKOPOCTH M YCKOPEHUS M T. M., UHTEPIPETHPOBATH
IIOJIyYE€HHBIE PE3YJIBTATHI.

CraTncTHKa ¥ TeOpHusi BEepOSITHOCTEH, JIOTHKA H KOMOMHATOPHUKA.



— OnepupoBath OCHOBHBIMH OTHCATEIHHBIMU XapaKTEPUCTHKAMHU UYHCIOBOTO Habopa:
cpenHee apupMeTHIECKOe, MeIMaHa, HanOoJIbIIlee U HAUMEHBIIICe 3HAUCHUS;

— OIEepPUPOBATH MOHATHIMHE: YaCTOTA M BEPOSATHOCTH COOBITHS, CITy4aliHBIN BBEIOOD, OMBITHI
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH,

— BBIUMCIIATH BEPOSTHOCTH COOBITHI HA OCHOBE MOICUETA YK CIIa UCXO/IOB;

— HUMETh MPEACTABJICHHE: O AUCKPETHBIX W HEMPEPBHIBHBIX CIy4YalHBIX BEJIUYMHAX U
pacmpeieNeHusaX, O HE3aBUCHUMOCTH CJIy4YallHBIX BEIUYMH; O MATEMaTHYECKOM OXKUJAHUU U
JUCTIEPCUM  CIyYaWHBIX BEJIMYMH, O HOPMAJIBHOM pACHpENeICHUH U MPUMEpPax HOPMAIBbHO
pacnpeenéHHbIX CIyYaiiHbIX BEJTUYHH;

—  T[IOHMMAaTh CyTh 3aKOHA OOJBIIUX 4YHCEI M BBIOOPOYHOTO METOJa H3MEpPEHUs
BEPOSITHOCTEM;

— HWMETb MpeJICTaBICHUE 00 YCIOBHOW BEPOSITHOCTU U O MOJTHOW BEPOATHOCTH, TPUMEHSTH
WX B PEIICHHUH 3a7a4;

— WMETh MPEJCTaBICHNE O BAXHBIX YACTHBIX BUIAX PACIpeeICHU U MPUMEHSATh UX B
pelieHnu 3a/1a4;

— HMETh NPEJCTABICHUE O KOPPEIALNHU CIIy4aliHbIX BEJIMYUH, O JMHEHHOMN pErpecCum.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos.

— OIICHMBaTh, CPABHUBATh M BBIYUCIIATH B IMPOCTHIX CIydasX BEPOSTHOCTA COOBITHH B
peabHOM )KU3HU;

— YHTaTh, COMOCTABJIATh, CPABHUBATH, HHTEPIPETUPOBATH B MPOCTHIX CIy4asX peajbHbIe
JaHHBIC, MPEJICTABJICHHBIC B BUE TaOIUII, AHarpamMm, rpaduKoB;

— BBIOMpATH TOIXOIAIINE METOIBI IPEACTABICHUS U 00paOOTKH JTaHHBIX;

— yMeTh pelIaTh HECJOKHBIE 3aJa4d Ha TPUMEHEHHE 3aKOoHa OOJBIIMX YHCENT B
COITMOJIOTHH, CTpPaXxOBaHWH, 3PaBOOXpAaHEHUM, OOECTCUeHUH O€30MacCHOCTH HaCeJICHUs B
YPE3BbIYANHBIX CUTYalIUsX.

TekcTOBBIE 321a4MH.

— Pemath HECIOXKHBIE TEKCTOBBIC 3aJa4M PA3HbIX THUIIOB, PEIIATh 3a1a4l Pa3HbIX TUIIOB, B
TOM YHCJIE 3a7]a41 TOBBIIIEHHOW TPYIHOCTH;

— BBIOMpATh ONTHUMAIBHBIA METO/I PEIICHUS 33]Ia4M, pACCMAaTPUBast Pa3INUYHbIC METO/IBI;

— aHaJM3UPOBATh YCIOBHE 3aJa4yM, CTPOUTH I €€ PELICHHS MAaTeMaTUYECKYIO MOJEIb,
MPOBOJIUTH JI0KA3aTEIIbHBIE PACCYXKICHUS;

— TMOHMMAaTh ¥ UCIOJIb30BaTh JJI PEIICHUs 3a1a4l HH(OPMAITUIO, TIPEICTABICHHYIO B BUIE
TEKCTOBOM M CUMBOJILHOM 3aITMCH, CXEM, TaOJIUII, AHArpaMM, rpauKoB, PUCYHKOB;

— JICHCTBOBATH M0 AJITOPUTMY, COJEPKAIEMYCSI B YCIIOBUH 3a/1a4U;

— HUCIOJIb30BAaTh JIOTUYECKUE PACCYKJICHUS TIPU PEIICHUHU 3a0a4H;

— paboTath ¢ W3OBITOYHBIMHM YCIOBUSMH, BBIOMpas W3 Bceil HHGOPMALMU JaHHBIE,
HEOOXOUMBIE JIJIsl PEIICHHMS 3a/1a4H,

—  OCYILECTBJISATh HECIOXHBIM Mepebop BO3MOXKHBIX pEIICHUH, BBIOMpas U3 HHUX
ONTHUMAJIFHOE TI0 KPUTEPUSIM, CHOPMYTUPOBAHHBIM B YCIIOBUH;

— aHaJIM3UpPOBaTh M HHTEPIPETUPOBATH IOJIYYEHHBIE PEUIEHUS B KOHTEKCTE YCIOBUS
3a/1auM, BBIOMPATH pELIeHHs, HEe TPOTHBOPEYAIe KOHTEKCTY;

— pelaTh 3a/1a4u Ha pacu€T CTOMMOCTHU MOKYIOK, YCIYT, TOE3/I0K U T. I1.;

— peliaTh HECJOXHBIC 3a7auH, CBS3aHHbBIE C JIOJEBBIM y4acTHEM BO BIAJCHUU (PUPMOIA,
NpEANPUITHEM, HEABUKUMOCTBIO;

— pelaTh 33J1a4d Ha TPOCTHIE MPOILEHTHI (CUCTEMBI CKUIOK, KOMUCCUU) U Ha BBIYUCIICHUE
CJIOKHBIX MPOIIEHTOB B PA3JIMYHBIX CXEMaX BKJIAJ0B, KPEAUTOB U UIIOTEK;

— peuiaTh NMpaKkTUYECKHE 33a]a4u, TPeOYIOIre UCTIOIb30BaHUS OTPUIIATENIBHBIX YHCEN: Ha
oTpeieieHue TeMIepaTyphl, IMOJIOKEHHUS Ha BPEMEHHOW ocH (0 Hamied dpbl U TOCTe),
TITyOUHBI/BBICOTHI, HA IBIDKEHUE JICHEKHBIX CPEACTB (IIPUXO/PACcXoM) U T. II.;

— UCHOJB30BaTh MOHATHE MaciiTada Ui HaXOKJIEHUs PAacCTOSHMA M JUIMH Ha KapTax,
MJIaHaX MECTHOCTH, IJIaHaX TTOMEIIEHUH, BRIKPOMKaX, MPU paboTe Ha KOMIIBIOTEPE U T. II;



— pemars 3aga4d, TpeOyromue mnepedopa BapHAHTOB, IPOBEPKH YCIOBHM, BbIOOpa
ONITUMAJILHOTO PE3YJIbTaTa;

—  aHaNIM3MPOBAaTh W HMHTEPIPETUPOBATH DPE3YJIbTaThl B KOHTEKCTE YCIOBHS 3ajlauw,
BBIOMPATH PEIICHUS, HE IPOTUBOPEYALIIE KOHTEKCTY;

—  TEpeBOJIUTHh MNPH pEHICHWW 3aJaud WHQPOPMALHUI0 W3 OJHOH (OpMBI B JPYTYIO,
WCTIOJB3Ys TIPU HEOOXOIMMOCTH CXEMBI, TaOIUIb, rpaduKu, TMarpaMmel.

Hcropus u MeTOABI MATEMATHKH.

— OnwuceiBaTh OTIENBHBIC BBIAAIONINECS PE3YJIbTAThl, TOJTYYEHHBIE B XOJE Pa3BUTHA
MaTeMAaTUKU KaK HayKH;

— 3HATh MPUMEPBI MATEMAaTUYECKUX OTKPHITHH M MX aBTOPOB B CBSI3U C OTEYECTBEHHOW U
BCEMHUPHOW MCTOPHEH; MPECTABIATH BKJIA/l BBIIAIOMINXCS MATEMAaTHKOB B Pa3BUTHE MATEMATUKH U
MHBIX HAy4YHBIX 00Js1acTel;

— TIOHUMATh POJIb MAaTEMATUKU B pa3BUTUH Poccuu;

— TPUMEHSTh W3BECTHBIE METOJBl TIPU pEIICHHH CTAaHIAPTHBIX W HECTaHIAPTHBIX
MaTeMaTHYeCKUX 3a/lad; HCIOJIb30BaTh OCHOBHBIE METOJBI JIOKA3aTelIbCTBA, IPOBOJHTH
JI0Ka3aTeIbCTBO M BBHITIOJHATH OMPOBEPKEHHE;

— 3aMeYaTh W XapaKTepPHU30BaTh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B OKPYXKAOIIEH
JEWCTBUTENFHOCTH M Ha WX OCHOBE XapaKTEPHU30BAaTh KPACOTy W COBEPIICHCTBO OKPYKAFOIIETO
MUpa, a TAaKXKe MPOU3BEICHUN NCKYCCTBA,

— TPUMEHSTHh MPOCTEHINE MPOTPAMMHBIE CPE/ICTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI TIPH PEIICHNN MaTeMaTHUECKUX 3a/1a4.

Yenyonennwiii yposeno

JJIeMeHTbI TEOPHH MHOKECTB M1 MATEeMATHY€eCKOH JIOTUKH.

— CB00OOIHO OMEPUPOBATH MOHATHUSIMH: MHOXECTBO, IyCTOE, KOHEYHOE W OECKOHEYHOE
MHOXECTBa, DJIEMEHT MHOXXECTBA, IIOJMHOXXECTBO, II€peceueHne, OOBETUHEHHWE U Pa3HOCTh
MHOECTB;

— TPUMEHSTh YHCJIOBBIE MHOKECTBA HAa KOOPAMHATHOM MPSIMOW: OTPE30K, MHTEpBAI,
MOJIYMHTEPBaJ, MPOMEXKYTOK C BBIKOJOTOW TOYKOH, Tpaduueckoe IMpeACTaBICHHE MHOXKECTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

— MPOBEPATHh NPUHAIICIKHOCTH AJIEMEHTA MHOKECTBY;

— HaxoOJWUTh TEpPECcCeUYCHHEe W OOBEAMHCHHUE MHOXECTB, B TOM YHCJIE MPEJACTaBICHHBIX
rpagu4YecKy Ha YUCIOBOW MPSAMOU M Ha KOOPJAUHATHOM TIOCKOCTH;

— 3a/1aBaTh MHOKECTBA MEPEUUCICHUEM U XapaKTePUCTUYECKUM CBOMCTBOM;

— ONEepUpOBaTh MOHATUSAMU: YTBEPXKICHUE, OTPHUIIAHUE YTBEP)KJICHHUS, HCTUHHBIC U
JIOKHbIE YTBEPKACHUS, NPUYUHA, CIEJICTBUE, YACTHBIA clydail oOIIero yTBep:KACHUs,
KOHTPIPUMED;

— TMPOBOJMTH JIOKA3aTEIbHbBIC PACCYXKACHUS ISl 000CHOBAHUSI ICTUHHOCTH YTBEPKACHUM;

— ONEpPUPOBATh MOHATUEM OTIPEACICHUS, OCHOBHBIMHM BUJIAMH OTIPEIICTICHUN U TEOPEM;

— NOHUMATh CYTh KOCBEHHOTO JI0KAa3aTEIbCTBA;

— ONEpPUPOBATH MOHATUIMU CYETHOTO M HECUETHOTO MHOYKECTBA;

—  TOPUMEHATh METOJ MAaTeMaTH4YeCKONM HWHAYKLIHMH /s MPOBEACHUS PACCyXICHUN U
J0KA3aTeNIbCTB MPU PEIICHUH 3aau.

B noeceonesnoti sicuznu u npu uzyuenuu opyeux npeomemos. — WCHOIb30BaTh YHCIOBBIC
MHOECTBA Ha KOOPAMHATHOW MPSIMOM M Ha KOOPAMHATHOW IUIOCKOCTH JJI OMUCAHUS PeabHBIX
MPOLIECCOB U SIBJICHUI;

— TPOBOAUTH JOKA3aTEIbHBbIE PACCYKJECHUS B CUTYalUsIX IOBCEIHEBHOM KWU3HM, MNpU
pelIeHnn 3a/1a4 U3 Ipyrux NpeaMeToB;

—  HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK W SI3bIK JIOTUKHM JUISI ONHUCAHUSA
pEaNbHBIX MTPOLIECCOB U SBIICHUH, IPU PEIISHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB.

Yuciia ¥ BBIPAKEHUS.



— CB000HO OmEpHpPOBATh MOHATHAMU: HATypaJbHOE YHCIO, MHOXKECTBO HATYpalbHBIX
qHceN, IIeJI0€ YHUCIIO0, MHOKECTBO IIEJBIX YHCeN, OOBIKHOBEHHast ApoOb, AecATHYHAs IpoOb,
CMEIIAHHOE YHUCIIO, PAlMOHAJIbHOE YMCIIO, MHOXECTBO PALMOHAIBHBIX YHUCEN, UPpaLMOHAIbHOE
YHUCJIO, KOPEHb CTENEHU N, JACUCTBUTEIBHOE YHUCIIO, MHOXKECTBO JECHCTBUTENIBHBIX YHCEl,
reOMETpUYECKas HHTEPIpETaIUs HATypaJIbHbIX, LEbIX, PAllMOHAIbHbBIX, JEMCTBUTEIbHBIX YHCEN,

— IOHUMATh U OOBSCHATH pPa3HUIy MEXIy NO3UIMOHHON U HENMO3UIMOHHON cucTeMaMu
3aMKCH YUCEIT;

— NEPEeBOJUTHh YHCIA U3 OJHOM CHUCTEMBbl 3aIUCH (CHUCTEMbI CUHMCIIEHUS) B JAPYIyl0; —
JIOKa3bIBaTh U HCIIOJb30BATh MPU3HAKU JIEIUMOCTH, CYMMbI U NPOU3BEICHMSI IPU BBIIIOJHEHUU
BBIYMCIICHUH U PEILIEHNH 3a/1a4;

—  BBINOJHATH OKPYIJIEHUE PAlUOHAJIBHBIX WU HPPALUOHAIBHBIX YHUCEN C 33JaHHOU
TOYHOCTBIO;

— CpaBHUBATh JACWCTBUTEIbHBIE YHCIIA PA3HBIMU CIIOCO0aMU;

—  YNOpSAOYMBATH 4YHCIA, 3alMCAHHBIE B BHUJAE OOBIKHOBEHHOW W JECATUYHON Ipobw,
quclia, 3allMCaHHbIE C MCIOJBb30BaHUEM apu(METHUECKOr0 KBaJpaTHOIO KOpHS, KOPHEH CTeneHH
00JIbIIIe BTOPOH;

— Haxoauth HOJl u HOK pa3ubiMu crioco6amMu 1 MCHOJIb30BaTh UX MPU PEILIEHUU 33/1a4;

— BBINOJIHATH BBIYMCIICHUS U TPe00pa30BaHus BbIPAKEHUHN, COJIEpKAIINX JeHCTBUTENbHbIE
quclia, B TOM YHCJIE€ KOPHU HaTypajIbHBIX CTEIIEHEH;

— BBINOJHATh CTaHAAPTHBIE TOX/IECTBEHHBIE NPe0Opa30BaHUS TPUTOHOMETPHUECKHUX,
JOTapu(PMHUUECKUX, CTETIEHHBIX, UPPAllMOHAIBHBIX BHIPAXKEHUII;

— CBOOOJIHO OTIEPUPOBATH YUCIOBBIMU MHOKECTBAMU MPU PELICHUH 3a/1a4;

— MOHMMATh MPUYHUHBI U OCHOBHBIE UJIEN PACIIMPEHUS YHCIOBBIX MHOKECTB;

— BJIQJIETh OCHOBHBIMH MOHATHUSAMU TEOPUH JEIMMOCTH NPH PEIICHUH CTaHAAPTHBIX 3a/1a4;

— HMeTh 6a30Bble MPEJCTABICHUS O MHOKECTBE KOMIUJIEKCHBIX UHCEIT;

—  cBOOOJHO BBIMOJHATH TOXIECTBEHHbIE MPEOOPa30BaHUSI TPUTOHOMETPUUYECKUX,
JOTapu(PMHUUECKUX, CTEIIEHHBIX BBIPAKECHHUIA;

— Biaaetb Gpopmynoi 6mHOMa HproTOHA;

—  NOpPUMEHATh MPU PEIICHUH 3aJad TeopeMmy o JHHeHHoM mnpexactraBieHun HO/,
Kuraiickyro Teopemy 00 ocratkax, Manyto teopemy depma;

— TPUMEHSTHh NPU PEIICHUU 337a4 TEOPETUKO-YUCIOBbIE (DYHKIUMU: YUCIO U CyMMa
nenutenen, pyakuuio Diinepa;

— TMPUMEHSTHh NPU PEUICHUH 3a7ay LIETHbIE APOOU, MHOTOWIEHBI C JEHCTBUTEIbHBIMU U
LETBIMU KOA(PHUIIUEHTAMU;

— BJIAJICTh MOHATUSMU: PUBOJMMBIE U HENPUBOAUMBIE MHOTOWIEHBI; IPUMEHSATh UX MpPU
pELICHUH 33]1aY;

— TMPUMEHSTH Npu perieHnH 3a1a4 OCHOBHYIO TeopeMy alreOpsl; mpocreiliine GyHKIUu
KOMILJIEKCHOM MEePEeMEHHOM Kak reoMeTpuuecKue mpeoopazoBaHusl.

B noeceonesnotl srcuznu u npu uzyueHuu opyux npeomemos:

—  BBINOJHATH U OOBSACHATH PE3YIbTAThl CPABHEHHUS PE3YIbTATOB BBIYUCICHUN MPH
pElIeHUH TPAKTUYECKUX 3a7ay, B TOM UHKCIe NPUOIMKEHHBIX BBIYUCICHUN, UCHOJIB3YS pa3HbIC
crnocoObl CpaBHEHUI];

— 3aMKChIBaTh, CPABHUBATH, OKPYTJISATH YHNCIOBbBIE IAHHBIC,

— HCII0JIb30BATh PEAJIbHBIE BEIUYHHBI B PA3HBIX CUCTEMAaxX U3MEPEHNUS;

— COCTaBIISITh M OLIEHUBAaTh Pa3HbIMU CHOCOOAMH YHCIIOBBIE BBIPAXKEHUS INPH pEIICHUU
MPAKTUYECKUX 3a7a4 U 33a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

YpaBHeHHUS M HEPABEHCTBA.

—  CB00omHO oOmepupoBaTh MOHATUSMH: YpPaBHEHUE; HEPAaBEHCTBO; PABHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA; YPABHEHHUE, SBIIAIOIIEECS CIEICTBUEM JIPYrOro YpaBHEHHUs, ypaBHEHUS,
PaBHOCHIIbHBIE HA MHOKECTBE; PABHOCWIIbHBIE IPe0OPa30BaHuUs YPaBHEHUIA;

— pemarh pa3Hble BUJbl YPaBHEHUI U HEPABEHCTB U MX CHUCTEM, B TOM UYHUCIJIE HEKOTOpBIE
ypaBHEHHUS TPeTheil U 4eTBEPTOI cTeneHel, JpoOHO-palOHaIbHBIE U HPPAIMOHAIIBHBIE;



— OBJIQZIETh OCHOBHBIMH THIIAMHU TOKA3aTENbHBIX, JOTapU(PMUUECKUX, UPPAIHOHAIBHBIX,
CTENIEHHbIX YPAaBHEHMM M HEPAaBEHCTB M CTAHJAPTHBIMU METOJAMHU UX PELICHUM M IPUMEHSATh UX
IIpYU pELIEHNUH 33]1a4;

— NPUMEHATH TeOpeMy be3y K pelieHuIo ypaBHeHUN;

— I[pUMEHATh TeopeMy Buera ans pemieHus HEKOTOPbIX YpaBHEHUMN CTENEHU BBIIIE
BTOPO;

— TIOHUMAaTh CMBICI TEOPEM O pPABHOCWIBHBIX M HEPABHOCHJIBHBIX IPEOOpa30BaHUAX
YpaBHEHU U yMETh UX JJOKa3bIBaTh;

— BJIQJIETh METOJAMM PEIIECHUs ypaBHEHUM, HEPABEHCTB U UX CUCTEM, YMETb BBIOMpATh
METO/1 peLlIeHUsI 1 000CHOBBIBATh CBOM BBIOOP;

— HCIOJIb30BaTh METOJ MHTEPBAIOB JUIS PEIIEHUS HEPAaBEHCTB, B TOM 4YHCIE IPOOHO-
palMOHaIbHBIX U BKJIIOYAOLIUX B c€0s1 MppallMOHAIbHbIE BBIPAKECHMUS;

— pemath aiaredpanyeckue ypaBHEHHUS M HEPAaBEHCTBA M MX CHUCTEMBI C MapaMmeTpamu
anredpanvyeckuM U rpaguueckuM MeToamMu;

— BJIaJIETh PAa3HBIMHU METO/IaMHU J0Ka3aTeIbCTBA HEPABEHCTB;

— peliaTh ypaBHEHUS B IIEJIbIX YHCIIAX;

— n300pakaTh Ha MJIOCKOCTH MHOXECTBA, 33/1aBacMbl€ ypaBHEHUSIMU, HEPABEHCTBAMHU U UX
CUCTEMaMU;

— CBOOOJIHO HCII0JIb30BATh TOXJAECTBEHHbIE TPEOOpa30BaHuUs MPU PEUICHUH YpaBHEHHUH U
CUCTEM ypaBHEHUII;

—  CBOOOJHO ONpEeNeNaTb THUI M BBIOMpATh METOJ pELIEHUS MOKa3aTelIbHbIX U
Jorapu(MUUECKUX YpaBHEHUH M HEPaBEHCTB, HPPALMOHAJIbHBIX YpPAaBHEHUH M HEPABEHCTB,
TPUTOHOMETPUUECKUX YPaBHEHHUI 1 HEPABEHCTB, X CUCTEM;

— CBOOOJHO periaTh CUCTEMbI JUHEHHBIX YPAaBHCHUMH;

— pemaTh OCHOBHBIE TUIIBI YPABHEHUI U HEPABEHCTB C [TapaMeTpamMu;

— TPUMEHSATH NIPU pelieHnu 3a1a4 HepaBeHcTBa Komu—DbyHskoBckoro, beprymm.

B noeceonesnotl srcuznu u npu uzyueHuu opyux npeomemos:

— COCTaBJIATh M PEIIaTh YPaBHEHHWs, HEPABEHCTBA, UX CHUCTEMBI MPHU PELICHUH 3a/1ady U3
IPYrux y4eOHbIX IPEIMETOB;

— BBINOJIHATH OIIGHKY MIPaBAONON00US pe3yJabTaTOB, IOJY4aeMbIX MpPHU PpEHICHUU
pa3IMYHBIX YpaBHEHU, HEPAaBEHCTB U HX CHUCTEM, MPU PEIICHUH 3a1ad U3 JPYruX YyueOHBIX
MPEAMETOB;

— COCTaBJISITh U pelIaTh YPaBHEHUS M HEPABEHCTBA C IapaMeTpaMH IIPU PELICHUU 3a1a4 U3
IPYrux y4eOHbIX IPEIMETOB;

— COCTaBJISTh YPAaBHEHUE, HEPABEHCTBO WM HMX CHCTEMY, OMMCHIBAIOLIUE PEaTbHYIO
CUTYALMIO WIM NPUKIAJHYIO 3a/1a4y, UHTEPIPETUPOBATh MOJYYEHHBIE PE3yAbTAThI;

— HCIOJIb30BATh MPOrPaMMHbBIE CPEACTBA MPU PELICHUHU OTAEIbHBIX KJIACCOB YPAaBHEHM U
HEPaBEHCTB.

DyHKUUH.

— Brnagets noHATHUSAME: 3aBUCUMOCTb BETUYMH, (YHKIIMSI, apryMEHT U 3HaUYeHue PyHKIINH,
o0JacTh onpeAeneHus 1 MHOKECTBO 3HaUeHUN (QyHKIUU, TpaduK 3aBUCUMOCTH, TpaduK PyHKINUHU,
HyAM (YHKLIHH, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3pAacTaHUE Ha YHCIOBOM IIPOMEXKYTKE,
yObIBaHHWE HA YHCIOBOM IPOMEXYTKE, HamOoJjblliee W HaMMEHbIIee 3HaueHHs (QYHKIUU Ha
YHCIOBOM IPOMEXYTKE, epuoandeckas QyHKIMs, Meproi, Y€THas U Hed€THast QYHKIUH; YMEThb
IIPUMEHSATH 3TU NOHATHUS IPU PEILICHUY 3aay;

— BIIQJIETh TMOHATHEM: CTENEeHHas (QYHKIUs; CTPOUTh €€ rpaduk M yMeThb NPUMEHATh
CBOMCTBA CTENEHHOM (PyHKIIMK IPU PELISCHNH 3a/1aY;

— BIJIaJIeTh MOHATHAMU: TOKa3aTelbHas (YHKIMS, HKCIIOHEHTAa; CTPOUTh UX TpapuKH U
YMETh MPUMEHSTH CBOMCTBA MOKa3aTeIbHOM (DYHKIIMU TIPU PEIIeHUH 3a/1a4;

—  BIAJETh MOHATHEM: Jorapupmuyeckass (QyHKIHS; CTPOUTh €€ TrpaduKk M yMETb
MPUMEHSATH CBOMCTBA JIorapu(pMudecKoil GYHKIIUH NP PELICHUH 3a/ay;



— BJIAJICTh TIOHATHEM: TPUTOHOMETPUYECKUE (YHKIMH, CTPOUTH HMX TPaQUKH U YMETh
MIPUMEHSTH CBOKMCTBA TPUTOHOMETPUIECKIX (DYHKIIUN TIPU PEIICHUU 3a/1a4;

— BJIQJICTh MOHATHEM: 0OpaTHasl (YHKUHUS; IPUMEHSITH 3TO MOHATHUE MIPH PELICHUH 3a]1ay;

— TpPUMEHSATh NpPU PEIICHUH 3aJad CBOWCTBA (DYHKUMNA: YETHOCTH, MEPHOAUYHOCTD,
OTPaHUYEHHOCTB;

— MPUMEHSTH IPU PEIICHUH 33/1a4 MpeoOpa3oBanus rpaGukoB GpyHKINII;

— BJIQJICTh TOHATHAMHU: YHCIOBBIE TIOCIEOBATENBHOCTH, apuUpMeTHdecKas u
reoMeTpHUecKas MPOrpeccuu;

—  TPUMEHATh TPH PEIICHWH 3aJa4 CBOWCTBA ¥ TPHU3HAKK apu(PMEeTHYECKOW W
r€OMETPHUUYECKON MTPOTPECCU;

— BJAJETh MOHATHEM: ACUMIITOTA; YMETh €Tr0 MPUMEHSTH IPH PEIICHUH 3a7ay;

— MPUMEHATh METOJIBI PEIICHUS MPOoCcTeHHIX MU (HEePeHIIMATHFHBIX YPABHCHHUI TIEPBOTO H
BTOPOTO TOPSIAKOB.

B nosceonesnoii soicuznu u npu uzyuenuu opyeux yueonvix npeomemos.

— OIpEeNeNATh M0 TpapuKaM W UCIIONB30BaTh U PEIISHHs MPUKIIAJHBIX 33/1a4 CBOICTBA
peambHBIX TIPOIIECCOB M 3aBUCHMOCTEH (HAMOOJbIIME W HAaWMEHBIINE 3HAYEHUS, TPOMEKYTKH
BO3pacTaHus U YOBIBAHUS, MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, ACHMIITOTHI, TOUKH Teperuda, mepuo.q
U T. T1.), HHTEPIIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOH MPaKTHUECKOW CUTYAINH;

— ONpeNeNsaTh Mo rpaduKkaM MPOCTEHIINE XapaKTEPUCTUKU MEPHOANIECKAX TPOIIECCOB B
OMOJIOTHH, SKOHOMUKE, MY3bIKE, PAAHOCBS3H U T. 1. (aMIUIATY1a, IEPUO U T. 11.).

DJIeMEHTBhI MATEMAaTH4YECKOI0 AHAJIHM3A.

— Bragers monsTHEM: OECKOHEUHO YOBIBAaMOIAsi TEOMETPUYECKAsi MPOTPECCUS U YMETh
MIPUMEHSTH €T0 MIPH PEIICHUH 3319,

— MPUMEHSATH 7S PEHICHUs 3a/1a4 TEOPHUIO MPEIETIOB;

—  BJaJeTh TOHATUSAMHU: OECKOHEYHO OOJbIINE YHWCIOBBIE IOCIEIOBATEILHOCTH U
OECKOHEYHO MaJlble YUCIIOBBIE MOCIEI0BATEIbHOCTH; YMETh CPaBHUBATh OECKOHEUHO OOJIbIINE U
0ECKOHEYHO MaJible OCIIEeI0BATEIbHOCTH;

— BIIAJETh MOHATHAMHU: MPOU3BOIHAS (YHKIIMH B TOUKE, POU3BOAHAS (DYHKIIHH;

— BBIYUCIIATH TPOU3BOIHBIE dJIEMEHTAPHBIX (YHKIUI 1 UX KOMOMHAIUH;

— HccraenoBaTh GyHKIMU Ha MOHOTOHHOCTD M 3KCTPEMYMBI;

— CTPOUTH IpadUKU U MPUMEHATH UX K PEIICHHIO 33/1a4, B TOM YHCJIE C TapaMETPOM;

— BJIJETh MOHSATHEM: KacareiabHas K rpa@uky (GyHKIUH; YMETb MPUMEHSTh €ro MpH
pELIeHNUH 3a]1aY;

— BJIQJICTh MOHATUSAMU: IIEpBOOOpa3Hasi, ONPEACIEHHbII HHTErpal;

— mnpuMeHsTh TeopeMy Hetorona—1JleiiOHuna u e€ ciencTBus Ui pelieHus 3a1ay;

—  cBOOOJHO BNAAETh CTAHJIAPTHBIM alMapaToM MaTeMAaTUYeCKOro aHaimu3a Jyis
BBIYHCIICHUS MPOU3BOIHBIX (DYHKIIMHM OJTHOM MEPEMEHHOI;

— CBOOOJHO MPUMEHSATH alapar MaTeMaTUYecKOro aHallu3a JJis ucciaeqoBaHus (HyHKIIHMA
Y TIOCTPOEHHUS TpaUKOB, B TOM YHCIIE UCCIIEIOBAHUS Ha BBIMYKJIOCTD;

— ONEepUPOBATH MOHITHEM MEPBOOOPA3HOI IJIs pelIeHHs 33/1a4;

—  OBJIJIETh OCHOBHBIMHM cBeleHusIMU 00 wuHTerpasie Hproorona—IJleitbnuna u ero
MPOCTEHIINX MPUMEHEHUSX;

— ONEepUPOBAThH B CTAHAAPTHBIX CUTYALIUAX MPOU3BOIHBIMU BBICIIUX MOPSIKOB;

— yMETb MPUMEHSTH MPHU PEIISHUH 3a/1a4 CBOWCTBA HEMPEPBIBHBIX (DYHKIUI;

— yMeTbh MIPUMEHSTH MPH PEIeHUH 3a/1a4 TeopeMbl BeiiepinTpacca;

—  yYMEThb BBINOJHATH NPUOTMKEHHBIE BBIYMCICHUS (METOIBl pEIICHUS YpaBHEHHH,
BBIYHCIICHUS OTNPENEIEHHOTO HHTETpaa);

— yMeTh MPUMEHSATH MPHUIIOKEHHE TPOU3BOTHON U ONIPEACTIEHHOTO HHTErpajia K PEIICHUIO
3aJ]a4 €CTeCTBO3HAHUS;

— BIaJIeTh TOHATHUSMHU: BTOpas MPOU3BOJIHAS, BHIMYKIOCTh rpaduka (QyHKIUH; yMETh
UCCIe0BaTh (PYHKIIUIO HA BBITTYKIIOCTD.

B noeceonesnotl sxcuznu u npu uzyuenuu opyeux y4eOHvlx npeomemoa:.



— pemarh MpUKIATHBIC 3a7add w3 Ouosiorud, (PU3UKU, XUMUH, SKOHOMHKH U JIPYTHX
IIPEIMETOB, CBS3aHHBIE C MCCIEAOBAHUEM XapaKTEPUCTHUK IPOLECCOB, HHTEPIPETUPOBATH
IIOJIyYE€HHBIE PE3YJIbTATHI.

KoMmOunaTopuka, BepoOSITHOCTh M CTATHCTUKA, JIOTUKA U Teopus rpados.

— OmnepupoBaTb OCHOBHBIMH OIHCATEIbHBIMH XapaKTEPUCTHKAMH YHCIOBOTO Habopa;
MOHSATUSMH: TeHEepaIbHasi COBOKYITHOCTh M BHIOOPKA;

— ONepUpPOBaATh MOHATHAMHU: YaCTOTa U BEPOSTHOCTH COOBITHS, CyMMa W IMPOU3BEICHUE
BEPOSITHOCTEH; BRIYUCIIATH BEPOSITHOCTH COOBITHI HA OCHOBE TOICYETA YKCIIa UCXOI0B;

— BJIQJICTh OCHOBHBIMU MOHATUAMH KOMOMHATOPUKH U YMETh MPUMEHSTh UX MPU PEUICHUN
3ajay;

— UMETh IPE/ICTaBIICHNE 00 OCHOBAaX TEOPUHU BEPOSITHOCTEH;

— HWMETh TMPEACTABJICHUE O IUCKPETHBIX M HEMPEPHIBHBIX CIy4aWHBIX BEJIUYMHAX U
pacnpeeNieHusIX, 0 He3aBUCUMOCTH CITy4alHbIX BEJTUYHH;

— HUMEeThb MpEeACTaBIEHUE O MaTeMaTUYECKOM OXUAAHUU U JUCIEPCUU CITy4alHbIX
BEJINYUH;

— UMETb IPEJICTABICHUE O COBMECTHBIX PACIPEICICHUAX CIydalHbIX BEIUUNH;

— TMOHMMAaTh CYyTh 3aKOHa OOJBLIMX 4YHCE]I U BBIOOPOYHOTO METOJla M3MEpPEHUs
BEPOSITHOCTEM;

— HWMETh TMpEACTaBICHUE O HOPMAJIBHOM pACHpPENEIeHUH U TpUMEpax HOPMaJbHO
pacnpeenEéHHbIX CTyYalHbIX BEJTUYHH;

— UMETb MPEJICTABICHUE O KOPPEISLUYU CIy4ailHbIX BEJINYUH;

— HWMETh NPEICTABICHHUE O LEHTPAIBHOUN MPEACIbHON TEOpEME;

—  UMETh NpPEJCTaBICHHE O BHIOOPOYHOM KOAPGUIMEHTE KOPPEISIUU U JIMHEHHOU
perpeccuu;

— HUMEeTh MpPEACTaBICHHE O CTATUCTUYECKUX THUIOTE3aX U MPOBEPKE CTATHUCTUYECKOU
TUIOTE3b], O CTATUCTUKE KPUTEPUS U €€ YpOBHE 3HAUMMOCTH;

— HMETh MPEJCTABIIEHUE O CBSI3U SMIIUPUYECKHUX M TEOPETUYECKUX paclpeeIeHHl;

— HMETh NPEJCTaBIIEHUE O KOJUPOBAHUH, TBOMYHOM 3alKCH, JBOUYHOM JIEPEBE;

— BJIaJIETh OCHOBHBIMH TOHATHUSMU Teopun TpadoB (rpad, BepmuHa, peOpo, CTENEHb
BEPIIMHEI, IyTh B Tpade) U yMeTh MPUMEHSITh UX MPU PELUICHUH 33/1a4;

— HMETh NPEJCTABICHUE O JEPEBbSIX U YMETh MPUMEHSTH €ro MPHU PEUICHUH 3a/1aY;

—  BJAJETh MOHSATHEM: CBSI3HOCTH, YMETh IMPUMEHSATH KOMIIOHEHTBI CBSI3HOCTH IIPH
pELIeHNUH 3a]1aY;

— YMETb OCYIIECTBIISATH IyTH 10 p&Opam, 00X0 161 p&6ep u BepiuH rpada;

— HMEeTb NpejcTaBieHue 00 JitepoBoM U ['aMUIbTOHOBOM MYTH; UMETh MPEACTABICHUE O
TPYAHOCTH 33J1a4M HaxOoxAeHUs [ aMUIIbTOHOBA yTH;

— BIIAQJETh MOHATUSMHU: KOHEUHBbIE CUETHBIE MHOXKECTBA; CUETHBIE MHOXKECTBA;, YMETh
MPUMEHSTh UX MPU PEeUICHUH 33/1a4;

— yMETb MPUMEHATH METOJ MaTeMaTUYECKONU UHAYKIINU;

— yMeTb NMPUMEHATh NPUHIMN Jupuxie npu pemieHuu 3aaad. B moBcenHEeBHON KU3HU U
MIPU U3YYCHHUH IPYTUX MPEIMETOB:

— BBIYHCIATH WM OLIEHUBATH BEPOSATHOCTH COOBITHI B peabHOMN KU3HHU;

— BBIOMPATh METOIBI TTOAXOISAIIETO MPEACTaBICHUS U 00paOOTKH TaHHBIX.

TexkcroBbIe 3a7a4u.

— PemaTh pa3Hble 3a1a4u MOBBIIIEHHON TPYJHOCTH;

— aHaNU3MPOBaTh YCIOBHE 3a/1ayl, BHIOMPATh ONTUMANBHBIA METOJ PELICHUs 3aJauH,
paccMaTpuBasl pa3IMuHbIE METOIbI;

—  CTpPOWTHb MOJEINb pEUIeHUs 3aJauyd, MPOBOJAUTH JI0KA3aTEJIbHBIE PACCYKACHUS MPHU
pelIeHUN 3a1a4H;

— pemaTth 3aaauyd, TpeOyromue mnepedbopa BapuUaHTOB, MPOBEPKU YCIOBUM, BBIOOpA
ONTUMAIBHOTO PE3yJIbTaTa;



— QAHAJIM3UPOBATh U HHTCPIPCTHPOBATL IMOJYYCHHBIC PCHICHHA B KOHTCKCTC YCJIIOBHA
3aJauu, BHIOMPATh PELICHHS, HE TPOTHUBOPEUAIINE KOHTEKCTY;

— TEPEeBOJUTh NMPHU PELUICHUH 3a/1a4d MH()OpMAIHMIO U3 OAHOH (OPMBI 3alKCU B JIPYTYIO,
UCTOJIB3Ys IPU HEOOXOIUMOCTH CXEMBbI, TaOJIHIIbI, IpadUKH, THarpaMMBl.

B nosceonesnou socuznu u npu uzyuenuu Opyeux npeomemos:

— pflaTh NPAKTUYCCKHUEC 3aJa4r U 3aa4u U3 APYTUux npcamMeTOB.

HcTopusi 1 MeTOAbI MATEMATHKH.

— Hwmets MMPCACTAaBJICHUEC O BKIIAJIC BBIAAOIIUXCA MATCMATHUKOB B PA3BUTHC HAYKU,

— IHOHHUMATb POJIb MAaTCMATHUKU B Pa3BUTHU POCCI/II/I;

— HCIIOJIb30BaTb OCHOBHBIC METOJbI O0KA3aTCJIbCTBA, IIPOBOAWTL JOKAa3aTCIbCTBO U
BBIIIOJIHATH OITPOBCPIKCHUC,

— HNPUMCHATH OCHOBHBLIC MCTO/IbI PCUHICHUA MATEMATUUCCKUX 3aaa4;

— Ha OCHOBE MAaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B MIPHPOJIC XapaKTEPH30BaTh KPACOTy U
COBEPILIEHCTBO OKPYXKAIOIIEro MUPa M MPOU3BEICHNH HCKYCCTBA;

— NPUMCHSATDH HpOCTeI\/JIIHI/IC nporpaMMHBIC CpCACTBA MU JJICKTPOHHO-KOMMYHUKAIITMOHHBLIC
CHUCTCMBI ITPpU PCHICHUN MATEMATHYCCKUX 3aJ1a4;

— HOJIb30BATHCA MPUKIAJHBIMU IIpOoTrpaMMaMi U IporpaMMaMi CUMBOJIbBHBIX BBEIYHCIIEHUU
JUTS ICCIIETIOBAHUST MAaTEMAaTHIECKUX 00OBEKTOB;

— TPUMCHATh MaTeMaTHYeCKHUE 3HaHWS K WCCICAOBAHHUIO OKPYKAIOIIEr0 MHpa
(MonmenupoBaHue (PU3HMUECKUX MPOIIECCOB, 3a7a9l SKOHOMUKH ).

I'eomerpus

ba3zoswiii yposenw

— ONepupoBaTh MNOHATHSMM: TOYKA, NpsMas, IUIOCKOCTb, MapajUIeIbHOCTh U
MEPIEeHIUKYIIPHOCTD MPSAMBIX U MIIOCKOCTEH;

— pacro3HaBaTh OCHOBHbBIE BUAbI MHOTOI'PAaHHUKOB (TIpU3Ma, MUpaMUAA, IPIMOYTOJIbHBIH
napajuiesienumnes;, Ky0) u Ten BpameHus (KoHyc, WIMHAP, cepa U map), BIaaeTh CTaHIapTHOM
Kiaccuukanyend mpoCcTpaHCTBEHHBIX (GUTYpP (TUpaMUIBI, TPU3MBI, TAPAIIJICIICTIUIIC/IbI );

— wu300paxkaTh H3ydyaeMble (UTYpbl OT PYKH U C MPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

— Jienath (BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTBIX O0OBEMHBIX (DUTYp: BHUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHUS MHOTOTPAaHHHUKOB;

— WU3BIIEKaTh, HHTEPIIPETUPOBATh U MPeoOPa30BbIBATh MH(POPMALIMIO O TPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (Urypax, MpeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX;

— ONMCHIBATh B3aMMHOE PACIOJIOKEHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

— mnpuMeHsATh TeopeMy lludaropa mpu BBIUKUCICHUHM 3JEMEHTOB CTEPEOMETPUUYECKUX
¢uryp;

— HaxXoJWTh OO0BEMBI U IUJIOMIAJAM MOBEPXHOCTEW MPOCTEUIINX MHOTOTPAaHHUKOB, Tell
BpAIICHUS, TEOMETPUUYECKUX TN C IPUMEHEHUEM GOopMYyIT;

— BBIUUCIATH PACCTOSIHUSA U YTIIbI B IPOCTPAHCTBE;

— TPUMEHATH FreoMeTpuuecKue (PakThl Ui pelIeHHs 3aa4, MPeInoaraloimX HECKOJIbKO
[IaroB pelIeHus, €CIU YCIOBHUS IPUMEHEHHUS 3aJ]aHbl B IBHOU dopme;

—  pemaTh 3aJaud Ha HAaxXOXICHHE TE€OMETPHUECKHUX BEIMYMH M0 olpa3iam WiH
ITOPUTMAaM;

— (opmynupoBaTh CBOWCTBA U MPU3HAKH (PUTYD;

— JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHUS.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomenoq.

—  COOTHOCHUTH aOCTpaKTHBIE TE€OMETPUUYECKUE TOHATHS U (AKThl C peaTbHBIMU
KU3HEHHBIMH 00BEKTaMU U CUTYAIHSIMU;

— HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'E€OMETPHUYECKUX (GUTYp IS pElIeHUs
TUTIOBBIX 33124 MPAKTUYECKOTO COJCPKAHUS;

— COOTHOCHTH IJIOMIAJH MOBEPXHOCTEN TENl OJIMHAKOBOM (JOPMBI Pa3IMYHOTO pa3Mepa;



— COOTHOCUTBH 00BEMBI COCYZIOB OJTMHAKOBOM (DOPMBI Pa3IMYHOTO pa3Mepa; — OLEHUBATh
(¢opMy NpaBUIBHOTO MHOTOI'PAaHHHUKA IIOCIE CIHIJIOB, CPE30B U T. M. (ONMPEACIATH KOJIUYECTBO
BepIInH, péOep U rpaHeil MOIy4eHHBIX MHOTOIPaHHHUKOB);

— HCIOJB30BaTh CBOHCTBA T€OMETPHUECKUX (PUTYp Ul PEHICHUs 33/1a4 MPAKTUYECKOTO
XapakTepa H 3a/1a4 U3 JAPYruxX 00JacTeil 3HAHHIA.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE.

— OmnepupoBaTh MOHATHSAMH: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJd MEXKIYy BEKTOPaMH, CKaJISIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE BEKTOPBHI;

— HAaXOJIUTh KOOPJMHATHI BEPIIHUH Ky0a U MPSMOYIOJIbHOTO NapasuleenuIeia, pacCTOsIHIE
MEXAY IBYMSI TOUKAMH;

— HAXOJUTh CYMMY BEKTOPOB U IIPOU3BEICHHUE BEKTOPA HA YHUCIIO, YIOJI MEKy BEKTOpaMH,
CKIISIPHOE IIPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPaM;

— 3aJ]aBaTh INIOCKOCTh YPAaBHEHHUEM B JICKapTOBOW CHCTEME KOOPAWHAT;

— pelath NpocTeiine 3aJaur BBeJIEHUEM BEKTOPHOTro Oasuca.

HcTopust u MeTOAbI MATEMATHKH.

— OmnuceiBaTh OTIENIbHBIE BBIJAIONINECS PE3yJIbTaThl, MOJYYEHHbIE B XOJE Pa3BUTHUS
MAaTE€MATHKHU KAK HAyKH;

— 3HaTh NPUMEPbI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB B CBS3M C OTEYECTBEHHOU U
BCEMUPHOW HUCTOPHUEN; IPEACTABIISTh BKJIA/ BBITAIOIIUXCS MATEMATUKOB B PA3BUTHE MAaTEMATHKHU U
MHBIX HAy4YHBIX 00J1acTei;

— TNOHHMATh POJIb MATEMATUKH B pa3BUTHHU Poccuu;

— TPUMEHATh W3BECTHBIE METOJbl IPU PEIICHWH CTAaHAAPTHBIX W HECTaHJAPTHBIX
MaTeMaTUYECKUX 3aJad; MCIOJIb30BaTh OCHOBHBIE METOJBl JIOKA3aTelbCTBAa, IPOBOIUTH
JOKa3aTeNIbCTBO U BBIIIOJIHATE OIIPOBEPIKECHHUE;

— 3aMe4aTb M XapaKTepU30BaTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B OKpPYKAIOLIEH
JNCUCTBUTEIBHOCTH M Ha MX OCHOBE XapaKTEPHU30BaTb KPAacOTy M COBEPUICHCTBO OKPYXKAIOLIETO
MHpa, a TAKXK€E POU3BEICHUN NCKYCCTBA,

— TPUMEHATH MPOCTEHIINE MPOTPAaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHMKAI[UOHHBIE
CUCTEMBI IIPY PEIIEHUU MATEMAaTUYECKUX 3aau.

YVenybnenuwiii yposenn

JIsi  YCIIeNTHOTO MPOJOJDKEHUS 00pa30BaHUS MO  CICHUAIBHOCTSM, CBS3aHHBIM C
NPUKIAJHBIM  HUCIOJIb30BaHUEM MareMaTHkd (1-#  ypOBEHb IUIAHHPYEMBIX pPE3yJIbTaTOB),
BBIMYCKHMK HAYYHMTCH, a TaKkKe MOJYYHT BO3MOKHOCTb HAYYHTBCSI Ui OOCCICUCHUs
BO3MOKHOCTH YCIICHITHOTO TIPOJIOJDKCHUSI OOpa30BaHMs IO CIEIHAIBHOCTSM, CBS3aHHBIM C
OCYIIIECTBIICHHEM HAyYHOHW M HCCIIEOBATEIbCKON JIEATEIPHOCTH B OO0JACTH MAaTEMaTHKU |
CMEKHBIX HayK (2-i ypOBEHb INIAHUPYEMBIX PE3YJIbTAaTOB, BBIJICICHO KYPCHBOM):

— BJAJCTh TEOMETPUYCCKHMMH TOHSATHSIMU TPH PEHICHHM 3aJa4y W  [POBEIACHUU
MaTEeMAaTUYECKUX PACCYXKICHUM;

— CaMOCTOSITETIbHO (DOPMYIHPOBATh ONPEACICHUS T'€OMETPUYECKUX (HUTyp, BBIIBUTAThH
TUMOTE3bl O HOBBIX CBOWCTBAaX M MpPHU3HAKaX TeOMETPUYECKHX (Uryp u 0OOCHOBBIBATH WU
OoTpoBepraTh WX, 0000IaTh WM KOHKPETHU3UPOBATh pE3YylbTaThl Ha HOBBIE Kiacchl (uryp,
MIPOBOJIMTH B HECTIOKHBIX CITydasix Kiaccu(UKaUio GUTYp MO pa3TuIHBIM OCHOBAHUSIM;

— HCCIEeNI0BaTh YePTEeXKH, BKIIOUas KOMOMHAIMU (UTYp, U3BJIEKATh, UHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHGOPMAITUIO, TIPECTABICHHYIO Ha YepTexax;

— pemiath 3aJayd TEOMETPHYECKOrO COJEp)KaHUs, B TOM 4YHCIE B CHUTYyalUsIX, KOTJa
QITOPUTM PEIICHUS HE CIEIYeT SIBHO U3 YCJIOBHSI, BBIMOIHITH HEOOXOIUMBIC ISl PEIICHUs 3a1a4l
JIOTIOTHUTEIbHBIC MOCTPOCHMS], MCCIEA0BAaTh BO3MOXKHOCTh MPUMEHEHHsI TeopeM U (hopMmyn Ui
pelieHus 3a1a4;

— yMeTb (pOpMYITHPOBATH U I0KA3BIBATH TEOMETPUUECKHIE YTBEPKICHHUS;

— BJIQJICTh MOHATUSAMH CTEPEOMETPHH: MPU3Ma, MapaIeNenuIe]], MUpaMuaa, TeTpadip;



— UMETh NpEACTaBICHUS 00 aKCMOMax CTEPEOMETPUHU U CIEACTBUAX U3 HUX U yMEThH
MIPUMEHSATH UX MPU PELIECHUH 33/1a4;

— YMETb CTPOWUTH CE€YEHHUS MHOIOTPAHHUKOB C HCIIOJIb30BAHUEM DPa3IMYHBIX METOJIOB, B
TOM 4HCJIE METOJA CIIEJIOB;

— HMMETh IIPEACTABIICHUE O CKPEIUBAIOIINXCA MIPSIMBIX B IIPOCTPAHCTBE U YMETh HAXOUTh
YTOJI ¥ PACCTOSIHUE MEKy HUMU;

— NIPUMEHATH TEOPEMBI O MAPAJUICIBHOCTU IPSAMBIX U INIOCKOCTEW B IPOCTPAHCTBE IIPU
peunieHuu 3a1ag;

— yMeTh MPUMEHATH NapaIJIeIbHOE IPOSKTHPOBAHUE JUTS N300pakeHus PUryp;

— YMETb IPUMEHSATH NEPIEHAUKYISIPHOCTH NPSAMOI U IJIIOCKOCTH NP PELICHUH 3a/1a4;

— BJAJIETh MOHATUSAMU OPTOTOHAIBHOTO IMPOEKTUPOBAHMS, HAKIOHHBIX M UX MPOECKLHUH,
YMETh IIPUMEHATH TEOPEMY O TPEX NEPIEHANKYISAPAX PU PELICHUH 3a/1a4;

— BIAQJETh MOHATHSAMHM pACCTOSHUSA MEXAy @uUrypamMu B MPOCTPAHCTBE, OOILIEro
MEPIEeHIUKYIIApa IBYX CKPEUIUBAIOLIUXCS MPSIMBIX U YMETh IPUMEHATh UX IIPU PEILICHUH 3aj1ay;

— BJIQJICTh ITOHATHUEM yIja MEXAY NMPSMON WM INIOCKOCTBIO U YMETh NPUMEHATH €ro NpHU
peunieHuu 3a1ag;

— BJIAJACTh NOHATUAMU JBYTPAHHOTIO YIUIA, YIJIa MEKY IUIOCKOCTAMM, MEPIECHIUKYISIPHBIX
IIJIOCKOCTEN ¥ YMETh IPUMEHSTh UX IIPU PEIIECHNN 33]1a4;

— BJIAJICTh TOHATUAMM IPU3MBbI, MapaJUIeJIeNUIEe a W IHPUMEHATh CBOMCTBA
napajuieJenuIe a Npyu penieHny 3a1ay;

— BJIQJIETh MOHATHEM IPSMOYTOJBHOTO MapauleNenuIlela U MPUMEHATh €ro IPH PEeIEeHUN
3a/1ay;

— BIIQJIETh MOHATUSIMH MMUPAMHJIbI, BUJOB NMUPAMHJI, JIEMEHTOB MPaBUJIbHON MUPaAMUIbI U
YMETb IPUMEHSATD UX IIPU PEIICHUN 3a1a4;

— HMETb NPEICTABIICHUE O TeopeMe Diepa, NPaBUIbHBIX MHOTOTPaHHUKAX;

— BJIAJIETh MOHATHEM ILIOIIAAHN MMOBEPXHOCTEW MHOTOIPAHHUKOB U YMETh IPUMEHATH €r0O
IIPY PELICHNUH 3a]1a4;

— BJIQIETh MOHATUSAMH Tella BpallleHHs, CEYCHUs LWIMHIpA, KOHyca, Iapa U cdepsl U
YMETb IPUMEHSATD UX IIPU PEILICHUH 33124,

— BJIAJETh MOHATHUEM KacaTEIbHBIX MPSAMBIX U INIOCKOCTEH M YMETb IPUMEHATH €0 IIPH
pEILIECHNH 3a]1a4;

— UMETb NPECTaBJICHUS O BIUCAHHBIX U OMMCAHHBIX chepax U yMETb IPUMEHSATh UX MPU
pEILIECHNH 3a/1a4;

— BJIQJIeTh MOHATUAMU 00bEMa, 00BEMOB MHOTOIPAaHHUKOB, TEJ BPALLEHHS U IPUMEHSTh UX
IIPY PELICHUH 3a]1a4;

— HMETh NIPEICTaBICHHE O Pa3BEPTKE LWIMHAPA W KOHYycCa, IUIOIIAJU IIOBEPXHOCTH
LWIMHIPA U KOHYCa U YMETh IPUMEHATD €r0 IIPU PELIECHUY 3aa4;

— U METh NPEeACTaBICHUE O IIIOAAU Chepbl U YMETh IPUMEHATh €r0 IPU PEIICHUH 3a/1a4;

— YMeTb pelaTh 3a/1a4d Ha KOMOMHAIIMM MHOTOTPAaHHUKOB U TeJl BpaIlleHUs;

— HMEeTh IMpPEJCTaBICHHE O MOJOOMM B IPOCTPAHCTBE M YMEThb peIlaTh 3aJauyd Ha
OTHOILIEHHE 00BbEMOB U IIJIOIIAJIEH OBEPXHOCTEH MOAOOHBIX UTYD;

— HUMETh NIpeCTaBIeHNuEe 00 aKCHOMAaTHYECKOM METO/IE;

— BJIAJIETh NOHATHEM I€OMETPUYECKUX MECT TOYEK B NPOCTPAHCTBE M YMETh NMPUMEHSTH
€ro AJIs pelleHNs 3a1ay;

— yYMETb NPUMEHATh NI pElIeHHs 3aJad CBOMCTBA IUIOCKMX W JBYIPAHHBIX YIJIOB
TPEXTPAHHOTO YIJIa, TEOPEMBI KOCUHYCOB M CHHYCOB Ul TPEXTPAHHOTO YIJa;

— BJIAJICTh NOHATHEM NEPIEHAUKYISIPHOTO CEYEHUS TPU3MBl U1 YMETh IPUMEHATH €0 IIPU
pELIEHNH 3a]1a4;

— HMETh NPECTABIEHUE O JBOMCTBEHHOCTH NPaBUIIbHBIX MHOTOTPAaHHUKOB;

— BJIAJIETh NOHATHUSMU LIEHTPAJIBHOTO IPOEKTUPOBAHUS U MAPAJUIEIbHOIO IPOEKTUPOBAHMS
U IPUMEHATDH UX TP IOCTPOEHUH CEYEHUI MHOTOI'PaHHUKOB METOJIOM ITPOEKIINIA;



— M METh IMpEACTaBICHUE O pa3BEPTKE MHOTOTPAHHMKA M KpaTyalllieM NyTh Ha
MMOBEPXHOCTU MHOTOTPaHHUKA;

— HUMETh NPEJICTABICHUE O KOHUYECKUX CEUCHUSX;

— WMETh MPEJCTABIICHNE O KacaroIuxcs chepax U KOMOMHAIMK TENl BPAIICHUS U YMETh
MIPUMEHSTH €T0 MPU PEIICHUU 33/1a4;

— TMPUMEHSTH IPU PEIICHUH 3a7a4 POPMYITY PACCTOSHUS OT TOUKH JI0 TIJIOCKOCTH;

— BIIQJIETh Pa3HBIMU CIIOCOOAMM 3aJaHUA MPSAMOU YpaBHEHUSMHU U YMETh IMPUMEHATH HX
MIPU PEILICHUHU 3a/1a4;

— TPUMEHSTH MPHU PEIICHUH 33/1a4 U J0Ka3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ U METO]
KOOpAMHAT;

— HWMETh TMpeJCTaBicHHEe 00 akchuoMax o0béMa, NPUMEHATH (OPMYIbl O00BEMOB
MPSIMOYTOJILHOTO MapajuIeNieuIeia, TPU3Mbl U TUPaMUJIbI, TETPadApa MPHU PEIICHUH 3a/1a4;

— TMPUMEHSTH TEOPEMBI 00 OTHOIICHUSX 00BEMOB NIPH PEIICHUH 3a]1aY;

— TPUMEHSATHh WHTErpajl JUisi BBIYUCICHUS OOBEMOB W TIOBEPXHOCTEH TN BpAIICHMUS,
BBIYMCIIEHUS TUIOIAIU cpeprudecKoro nosica 1 00bEMa MapoBoro cjos;

— HMETh TPEJACTaBICHHE O BWKECHHUSIX B MPOCTPAHCTBE: MapajieIbHOM IMEpeHocCe,
CUMMETPUU OTHOCHUTEJIBHO TUIOCKOCTH, IIEHTPAJIbHOM CHMMETPUH, IOBOPOTE€ OTHOCUTEIHHO
MPSIMOM, BUHTOBOM CUMMETPUH — U YMETh MPUMEHSITH €r0 TIPH PEIICHUH 3a/1aY,

— WMETh MPEJICTABIICHUE O TUIOIIA X OPTOTOHAIBHOU MTPOCKITUH;

— HWMETh MPEACTABJICHUE O TPEXTPAHHOM M MHOTOTPAHHOM YTJIe W TIPUMEHSTH CBOICTBA
IJIOCKUX YTJIOB MHOTOTPAHHOTO YIJIa MPY PEIICHUH 33714,

— WMETH MPEICTaBICHUE O MPeoOpa3oBaHUU MOA00MS, TOMOTETHH U YMETh IPUMEHSThH HX
MIPU PEIICHUH 33/1a4; YMETh PEIIaTh 3a/1a4i Ha MJI0CKOCTH METOJIaMH CTEPEOMETPHH;

— yMETb MPUMEHATH POPMYIBI 0OBEMOB NP PELICHUH 3a/1a4.

B noeceonesnotl srcuznu u npu uzyueHuu opyux npeomemos:

— COCTaBIISITh C KCIOJb30BAaHUEM CBOICTB T€OMETpUYECKUX (GUTYp MaTeMaTHuecKue
MOJENU Uil pelIeHHs] 3aJad MNPaKTUYECKOTO XapaKTepa W 3a/Jad U3 CMEXKHBIX JUCHUIUIMH,
HCCIIEIOBATh MOTYYEHHbBIE MOJIEIN U UHTEPIPETUPOBATh PE3yIbTar.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBeE.

— Bnazners NOHATHAMH BEKTOPOB U UX KOOP/MHAT;

— YMETb BBITIOJIHATH OIEpaIlK HaJl BEKTOPaMU;

— HCIIOJIb30BATh CKAJISIPHOE MPOU3BEICHUE BEKTOPOB MPHU PELICHUH 3a/1aY;

— TMPUMEHATh YpaBHEHUE IIJIOCKOCTH, POPMYITY PAcCTOSHUS MEXKAYy TOUKaMH, YpaBHEHUE
cdepbl IpU peleHuy 3a1ay;

— MPUMEHSTbh BEKTOPBI U METOJ KOOPJIAMHAT B MPOCTPAHCTBE MPHU PELICHUH 3a/1a4;

— HaxoJIuTh O0BEM MapalleNienuieaa U TeTpadapa, 3aJaHHBIX KOOPIMHATAMH CBOUX
BEPIIIHH;

— 3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;

— HaxoJUTh PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH B CHUCTEME KOOPAUHAT;

— HaXOJUTh PACCTOSHHE MEXIY CKPEHIMBAIOUIUMHUCS MPSIMBIMHU, 33JaHHBIMU B CHCTEME
KOOpJIUHAT.

HcTopust u MeTOAbI MATEMATHKH.

— HmeTp npencTaBiieHne O BKIIAJIE BBIIAIOIIMXCSA MAaTEMaTUKOB B Pa3BUTHE HAYKH;

— TNOHUMATh POJIb MAaTEMATUKU B pa3BUTHHU Poccuu;

—  HCNOJb30BaTh OCHOBHBIE METOJbl JI0KAa3aTENbCTBA, IMPOBOJUTH JI0KA3aTEIbCTBO U
BBITIOJIHATH ONPOBEPIKEHUE;

— TMPUMEHITh OCHOBHBIE METO/IbI PEIICHUS] MATEMaTHUYECKUX 3a/a4;

— Ha OCHOBE MAaTeMaTHMYECKUX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepHU30BaATh KPacoTy U
COBEPILIEHCTBO OKPYKAIOIIET0 MUPa U MPOU3BEACHUN UCKYCCTBA;

— MPUMEHSATh MPOCTEHIINE MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU MaTEMAaTUYECKUX 3a/1a4;



— T0Jb30BATHCS MPUKIAIHBIMU IPOTPAMMaMHU M IIPOrPaMMaMU CUMBOJIbHBIX BBIUMCICHUN
JUTSL KCCIIETIOBAHUSI MAaTEMATUYECKUX 0OBEKTOB;

— TMPUMEHATh MaTeMaTHYeCKHWE 3HAHMUS K HCCICJOBAHUIO OKPYXKAIOIIETO MUpa
(MoxenupoBanue GU3NIECKUX MPOIECCOB, 3a/1a4l S3KOHOMUKH).

Coaep:xkanue yuyeOHoro npeamera «KMarteMaTHKa» B COOTBETCTBHH ¢ OCHOBHOIA
oOpa3oBaTe/ibHOIl MporpamMmmoii cpeanero odomero oopazopanusgs MbOY "COI Ne 1" nrr.
Huxnuit Ogec

ba3zoewiii yposenw
Auare0pa u HayaJIa aHAJIU3a

[ToBTOpenue. Pemenue 3a1a4 ¢ MCMOIB30BAHUEM CBOWCTB YMCE M CHCTEM CUMCIICHUS,
JETUMOCTH, JI0JIEN U YacTel, MPOUEHTOB, MOIyJIeH yncen. Pemenne 3a1a4 ¢ UCIoIb30BaHUEM
CBOWCTB CTETICHEW U KOPHEH, MHOTOWICHOB, MpeoOpa30BaHUi MHOTOUYJICHOB U IPOOHO-
paIrMoOHATBHBIX BEIPAKCHHM.

Pemenue 3agau ¢ MCnoyib30BaHUEM I'paAyCHOU MepbI yriia. Mo1ynb 4ucia U €ro CBOMCTBA.

Pemenue 3agau Ha IBUKEHNE U COBMECTHYIO pabOTy € TTIOMOIIBIO JIMHEWHBIX M KBAIPaTHBIX
yYpaBHEHUH U UX CHCTEM. Perienne 3a1a4d ¢ MoMOIIbIO YHCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB
C OJTHOM TIEPEMEHHOM, ¢ MPUMEHEHUEM N300paKEHHS YUCIIOBBIX TPOMEKYTKOB.

Pemenue 3aa4 ¢ ncnoyib30BaHUEM YHCIIOBBIX (QYHKITUH U UX rpadukoB. Mcnons3oBanue
CBOWCTB U TpaprIKOB JTUHEHHBIX U KBAAPATUUHBIX (DYHKIIUN, OOpaTHON MPOTIOPIIMOHATBHOCTH U

byHKIIMN V= "E . I'padmyeckoe pernreHne ypaBHEHH 1 HEPABEHCTB.

TpuroHomeTpruyeckas OKpY)KHOCTb, pajiaHHas Mepa yria. CHHYC, KOCHHYC, TaHT'€HC,
KOTaHTCHC MTPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECCTBO M CIICJICTBUS U3 HETO.
3HaueHus TpUroHoMeTpuueckux GpyHkiui mis yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

mT T X
6 4 3 2 pan).
@®opMyIbl CI10KEHUS] TPUTOHOMETPUYECKUX (QYHKIHHA, POPMYIBI TPUBEACHUS, POPMYIIBI
JBOMHOTO apryMeHTa.
Hynu ¢yHKIMH, TpOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hanboupiee n
HanMeHblee 3HaueHne pyHkuuu. [lepuoamueckue GyHkuu. YeTHOCTh M HEYETHOCTD (DYHKIIHH.
CrnosxHble QyHKIUH.

y=cosXx,y=sinx, y=tgx Dyuxius ¥ =Y Croicrsa

Tpuronomerpuueckue GpyHKIUU
U TpaMKH TPUTOHOMETPUUYECKUX (PYHKIUI.

ApKKOCUHYC, apKCUHYC, ApKTaHI'€HC uuciia. ApKKOoTaHreHc uucina. [Ipocreimme
TPUTOHOMETPUYECKUE YpaBHEHUS. Pelenne TpUroHOMETpUYECKUX YpPaBHEHUM.

OOpatHble TpUroHOMETpUYeCcKHe (DYHKIIMHU, UX CBOMCTBA U rpaduku. Pemenue nmpoctedmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

Crenens ¢ IeHCTBUTENBHBIM TIOKa3aTeNIEM, CBOMCTBA cTeneHu. [Ipocreiimme nokazarenbHble
ypaBHEeHHUs U HepaBeHCTBA. [lokazarenbHas QyHKIMS U ee CBOMCTBA U rpaduk.

Jlorapugm uucna, cBoiictsa norapudma. Jlecstuunsiit jorapupm. Yncino e. HaTypanbHblii
norapudm. [IpeobpazoBanue sorapudmMudeckrx BoipaxkeHuid. Jlorapupmudeckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmuueckast QyHKIUS U ee CBOMCTBA U rpaduk.

Crenennas pyHKIUS U ee CBOKCTBa U rpaduk. VppanroHaabHble ypaBHEHHUS.

Meroa UHTEPBAJIOB VISl PELICHUS HEPABEHCTB.

IIpeo6pazoBanus rpagukoB (PyHKIUN: CIABUT BJIOJIb KOOPJIMHATHBIX OCEH, PacTsHKEHUE U
C)KaTHe, OTpaKeHHe OTHOCUTEIBHO KOOPAMHATHBIX ocel. I'paduueckre MeTo bl pereHus



YPaBHEHUH U HEPABEHCTB. PellieHne ypaBHEHN U HEPABEHCTB, COAEPIKAIUX IIEPEMEHHYIO 1101
3HAKOM MOZYJISL.

CucTeMbl MOKa3aTeNbHBIX, JOTApUPMUUECKUX U UPPALIMOHAIBHBIX YpaBHEHHA. CHCTEMBI
MOKa3aTeNbHBIX, JJOTAPHU(PMUIECKUX HEPABEHCTB.

B3aumuo o6parnbie pyHkuuu. I'paduku B3auMHO 0OpaTHBIX (PYHKITHIA.

YpaBHEHHUsI, CHCTEMBI YPABHEHU C IIAPAMETPOM.

[IpousBoanas ¢pynkuu B Touke. KacarenbHas k rpaduky ¢pyHkuuu. ['eomerpudeckuii u
¢bu3nveckuii cMbICT Tpou3BOIHON. [Ipon3BoaHbIe AeMeHTapHbIX (yHKUui. [IpaBuia
maddepeHnnpoBanusl.

Bropas npousBoHast, ee reOMETPUIECKUN 1 (PU3HIECKHIA CMBICI.

[TonsiTHe o HenpepbIBHBIX QYHKIUAX. TOUKM 3KCTpeMyMa (MaKCUMyMa U MUHUMYMA).
HccnenoBanue rreMeHTapHBIX (PYHKIIUN HA TOUKH SKCTpeMyMa, HauboJiblliee 1 HauMEHbIIIee
3HAYEHHUE C MOMOIIBIO MTPon3BoIHOM. [TocTpoenne rpadukoB QyHKIHI C TOMOIIBIO TPOU3BOIHBIX.
[IpuMeHeHne Mpon3BOIHOM NPH PELICHUH 3a4a4.

[TepBooOpasnas. [lepBooOpa3zubie snemenTapHbIX GyHKIMNA. [Inomans KpuBOJIMHEHHON
tpanenuu. Popmyna Herotona-JIeiionuia. OnpeneneHHblii UHTErpal. Beraucienue mioraaei
IJIOCKUX (UTYp U 0OBEMOB TEJ BPALLEHHS C TOMOLIBIO0 HHTETpaa.

I'eomerpus

[ToBTOpenue. Pemenue 3a1a4 ¢ npuMeHEHHEM CBOMCTB (UTYp Ha IUIOCKOCTH. 3a/1auM Ha
JI0Ka3aTeNbCTBO U MOCTPOEHHE KOHTpIpUMepoB. Vcronb3oBaHue B 3a7a4ax MpOCTEHIINX
JIOTUYECKUX IpaBuil. Perienne 3a1au ¢ MCMoJIb30BaHUEM TEOPEM O TPEYroJIbHUKaX, COOTHOIIEHU B
MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX C YEThIpEXYroibHIUKaMu. Pemienne 3aqau ¢
UCI0JIb30BaHNEM (DaKTOB, CBSI3AHHBIX C OKPYXHOCTSIMHU. Peenne 3a1a4 Ha n3MepeHus Ha
IJI0CKOCTH, BBIYHMCIICHUE JJIUH U IIonaiel. Pemenne 3a1au ¢ moMonip0 BEKTOPOB M KOOPANHAT.

Harnsanas crepeomerpust. @urypsl U ux uzobpaxenus (kyo, mupamuia, mpu3ma).
OcHOBHBIE TIOHATHS CTEPEOMETPUH U MX cBoricTBa. CedeHus Kyda U TeTpaj’jipa.

Touka, mpsiMasi ¥ IVIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX.
B3aumHoe pacnonoxeHue NpsMbIX U IIIOCKOCTeH B mpocTpaHcTBe. [lapanienbHOCTh NpsIMBIX U
IJI0CKOCTEH B mpocTpaHcTBe. M300paXkeHue npoCcTeHInX NpOCTPaHCTBEHHBIX (GUTYp Ha
IJIOCKOCTH.

Paccrosinus mexay hurypamu B mpoCTPAHCTBE.

VYriel B mpoctpaHcTse. [lepneHauKyIIpHOCTD MPSAMBIX U MIIOCKOCTEH.

[Ipoekuus Gurypsl Ha IIOCKOCTh. [Ipu3Haku nepneHuKyIIPHOCTH MPSIMBIX U IJIOCKOCTEH
B IpocTpaHcTBe. Teopema o Tpex NeprneHAuKYIsIpax.

Muororpannuku. [Tapannenenunen. CBoiicTBa NpsMOYTOJIbHOTO NapauieIenune/a.
Teopema [Tudaropa B mpoctpanctse. [Ipusma u nupamuna. [IpaBuibHas nupamuaa u npaBuibHas
npusMa. [Ipsamas nupamuna. MeMeHThI IPU3MBIL U TUPAMHUIBI.

Tena Bpamenus: TUIMHIP, KOHYC, cepa u map. OCHOBHbIE CBONCTBA MPSIMOT0 KPyroBOro
UWINHPA, IPSIMOTO KpyroBoro konyca. M3o0paskeHue Ten BpalleHus Ha MI0CKOCTH.

IIpencraBnenue o0 yceueHHOM KOHYCE, C€UeHHs KOHYyca (MapajuleIbHOe OCHOBAHUIO U
MPOXOsIlee Yepe3 BEPIIMHY), CEYeHUs HMIMHApPA (MTapajyIeIbHO U MEPIEeHIUKYIISIPHO OCH),
ceueHMs mapa. Pa3BepTka IMIMH]pA U KOHYCA.

[TpocTeiimme koMOMHAIIMKY MHOTOI'PaHHUKOB U TEJl BpallleHUs MeXly co00i. Brruncienue
3JIEMEHTOB POCTPAHCTBEHHBIX (GUTyYp (pedpa, IMaroHanu, yribl).

[Tnomaas MOBEPXHOCTH MPABUIBHOM MUpaMHUBI M IPSIMOM Mpu3Mbl. [1omaae TOBEpXHOCTH
IPSIMOTO KPYTrOBOTO LMJIMHAPA, IPSIMOTo KpyroBOro KOHyca M 1apa.

[Tonsitue 06 06veme. O6BEM MUpaMUIbl U KOHYCa, MPU3MBbI M HWIMHApa. O0beM miapa.

[Tono6HbIe Tena B npocTpaHcTBe. COOTHOMICHUS MEXAY IJIOLIaIIMU IOBEPXHOCTEH U
oObeMamMu MOJOOHBIX TETI.



JIBMKEHMsI B IPOCTPAHCTBE: NMAapaJIIENIbHBIN IEPEHOC, IEHTPaJbHasi CUMMETPHS, CHMMETPHSI
OTHOCHUTEJIBHO IJIOCKOCTH, TOBOPOT. CBoiicTBa nBMkeHUH. [IpuMeHeHne qBUKEHUI TP peLIeHuN
3a/1ay.

BexTopsl 1 koopAMHATHI B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO,
yros Mexay BekropaMmu. KosimmHeapHble 1 KOMIUIaHapHbIE BEKTOPbI. CKaIsipHOE IPOU3BEACHHE
BEKTOpOB. Teopema 0 pas3yioKeHUH BEKTOpa [0 TPEM HEKOMILIaHAPHBIM BekTopaM. CKasipHoe
IIPOU3BEACHNE BEKTOPOB B KOOpArHaTax. [I[puMeHeHre BEKTOPOB NP pEeLICHUH 3a/1a4 Ha
HAXOKJCHUE PACCTOSHUMH, JUTHH, IO U 00bEMOB.

VYpaBHEHHE MJIOCKOCTH B IPOCTPAHCTBE. YpaBHEHHE cephl B pocTpaHcTBe. Dopmyna s
BBIYMCIICHUS PACCTOSIHUS MEXAY TOUYKaMU B IPOCTPAHCTBE.

BepostHocTh u ctatuctuka. Pabora ¢ nanHbIMU

[ToBTOpenue. Pemenue 3a1a4y Ha TaGIMYHOE U rpadUuecKoe MpeICTaBICHUE JaHHbIX.
Hcnonb30BaHue CBOMCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEAHMUX, HAUOOJIBILIETO U
HauMEHBIIIETo 3HauUeHus, pa3Maxa, 1ucnepcuu. Perienne 3agayd Ha onpeieJIeHle YacTOThl U
BEPOSITHOCTH COOBITHI. BbIunciieHne BeposTHOCTEN B OIBITaX C paBHOBO3MOKHBIMU
AJIEMEHTapHBIMU UCX0JaMU. Perienue 3ai1ad ¢ npuMeHeHneM KoMOMHaTopuku. Pemenue 3a1a4y Ha
BBIYMCIICHUE BEPOSITHOCTEN HE3aBUCUMBIX COOBITUI, MPUMEHEHHE (POPMYJIIBI CIIOKEHUS
BEPOATHOCTEN. Pemenue 3a1a4 ¢ IpUMEHEHUEM JuarpaMm JUJepa, 1epeBa BEPOSITHOCTEN,
dbopmynel bepnymm.

VYcnoBHas BeposasTHOCTB. [IpaBrito yMHOXkeHuUs BeposiTHOCTEN. Dopmyra NOJHON
BEPOSITHOCTH.

JIuckpeTHbIe cilydaiiHble BEJIMYMHBI U pacnpeaeneHus. He3aBucnmele ciydaiiHbie
BeNMUYMHBIL. PacnipeneneHne cyMMbl U IPOU3BEICHUS HE3aBUCUMBIX CITy4alHBIX BEJIUYUH.

MaremaTruueckoe OKUAaHUE U JUCTIEPCHS CTyd4alHON BeTMYMHbBL. MaTtemMaTu4eckoe
O’KMJAHHME U JUCIIEPCUS CYMMBI CIIy4aiHbIX BEJIMYMH. [ eoMeTprueckoe pacpeesieHue.
bunoMuanbHOE pacnpenesieHle U €ro CBOMCTBA.

HenpepoiBHbIe citydaiinbie BennuuHbl. [[OHSATHE O TUIOTHOCTH BEPOSTHOCTU. PaBHOMEpHOE
pacnpezeieHue.

IToka3zarenpHOE pacnpenencHue, ero napaMeTpsl.

ITonsTie 0 HOpMAJIBHOM pacipeneneHnd. IlapaMeTpbl HOpMaJIBHOTO pacIpeleIeHHUs.
[TpuMeps! cirydaliHBIX BEIMYKH, IIOJYMHEHHBIX HOPMAIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEPEHHUH,
POCT 4YeJIOBEKA).

Hepasencto UeoOnimena. Teopema beprymnu. 3akoH 60bIux uyncesn. BeiOopouHsIii MeTO T
U3MEpEHNUs BEpOsITHOCTEN. Posib 3akoHa OOJIBIINX YKCeN B HAayKe, IPUPOAE U OOLIECTBE.

KoBapuarus 1Byx ciay4aiHbix BeqnduH. [loHsATHE 0 KOAQPHULIHEHTE KOPPEIALUU.
CoBmecTHbIEe HAOIIOIEHUS JIBYX CIyYalHbIX BEJIMYMH. BbIOOpOUYHBII KOAMGHUIMEHT KOPPETALUH.

YVenybnennwiii yposenn
Auiredpa v Ha4aJIa aHAJIM3a

IToBTOpenue. Pemienune 3a1a4 ¢ UCNIOIB30BAaHUEM CBOWCTB YHCEI U CUCTEM CUHMCIICHMUS,
JETMMOCTH, IOJIEN U YacTe|, IPOLIEHTOB, MOy el yncen. Pemenue 3a1a4 ¢ UCIIOIb30BaHUEM
CBOMCTB CTeNeHel n KopHel, MHOrOWIeHOB, TpeoOpa30BaHUi MHOTOUWJIEHOB U IpOOHO-
palOHaIbHBIX BBIpa)KEHUN. Pellenne 3a1ad ¢ CIOIb30BaHUEM IPalyCHOM MephI yraa. Moaynb
qucia U ero cBoicTBa. Pemenue 3ajau Ha JBU)KEHHE U COBMECTHYIO pabOTy, CMECH U CIUIaBhI €
MIOMOIIIBIO JIMHEHHBIX, KBaJIPATHBIX U IPOOHO-PALIOHAIBHBIX YPaBHEHUH U X cucTeM. Perenue
3aJ1a4 ¢ MMOMOIIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJJTHOM NIEPEMEHHOI], ¢
pUMEHEHHEM U300paKeHNS YMCIIOBBIX POMEXYTKOB. Pelienne 3a1a4 ¢ UCroyib30BaHUEM
YUCIOBBIX GYHKIMH U UX rpadukoB. Mcnoas3oBaHue CBOWCTB U rpa)MKOB JIMHEHHBIX U
KBaJIpaTUYHBIX QYHKIUI, 00paTHOM MPONOPIMOHATBHOCTH U (DYHKIUH V= \'{: . I'papmueckoe
pellleHre ypaBHEHUI U HEpaBEHCTB. Vcronb3oBaHue onepaluii Hal MHOKECTBaMU U



BbICKa3bIBaHUAMMU. VICTIOIBb30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM,
YHCJIOBBIX IPOMEXYTKOB, MX 0OBEANHEHUN U niepeceueHuil. [Ipumenenue npu penieHuu 3anad
CBOMCTB apu(hMETUIECKON 1 TEOMETPHUIECKOM MPOTPECCU, CYMMHUPOBAHUSI OECKOHEYHOM
CXOASILIENCS TEOMETPUUECKOM POTrPECCHH.

MHoecTBa (YUCIOBBIE, TEOMETPHUSCKUX PUTYp). XapaKTepUCTHUECKOE CBOMCTRBO,
3JIEMEHT MHOKECTBA, ITYCTOE, KOHEUHOE, OECKOHEYHOE MHOXKEeCTBO. CIIOCOOBI 3aJaHUsI MHOKECTB
[ToamuoxxecTBO. OTHOIICHUS! TPUHAIICKHOCTH, BKIFOUSHUS, paBeHCTBA. Oriepaiiuu Haj
MHOxecTBamu. Kpyru Diinepa. Koneunsie 1 0eCKOHEUHBIC, CUETHBIE M HECUETHBIE MHOKECTBA.

HctunHbIC U T0XKHBIE BRICKA3bIBAHMS, OTIEpAIlMU HaJ/l BICKa3bIBaHUAMU. Anredpa
BbICKa3bIBaHUU. CBS3b BBICKA3bIBAHHUM C MHOXKECTBaMH. KBaHTOPBI CyIIIECTBOBAHUS U
BCEOOIIHOCTH.

3akoHbl JIoTUKUA. OCHOBHBIE JIOTUUECKHE MpaBwiia. Perienne Joru4eckux 3a1a4 ¢
HCIIOJIb30BAHUEM KPYTOB Dijiepa, OCHOBHBIX JIOTUYECKUX TTPABUIL.

Ymo3akmtoueHus. OG0CHOBaHUS U 1I0Ka3aTeIbCTBO B MaTeMaTHKe. TeopeMbl. Bujibl
MaTeMaTHYeCKUX YTBepKaeHu. Buapl nokazarenscTB. Marematuueckasi HHAYKIIHSL.
YTBepxkaeHus: 00paTHOE TaHHOMY, IPOTUBOIIOJIOKHOE, 00OpAaTHOE MTPOTUBOTIOJIOKHOMY IaHHOMY.
[Ipu3Hak 1 cBONCTBO, HEOOXOIUMBIE U IOCTATOYHBIE YCIOBUSI.

OcHoBHas Teopema apudmeruku. Ocratk U cpaBHeHus. Anroput™m EBknmaa. Kuraiickas
TeopeMa 00 octatkax. Manas reopema @epma. -uuHbIe cUCTEMBbI curciaeHus. OyHkius Jiepa,
YHCIIO U CyMMa JIeIUTEeNe HaTypaibHOTO YUCIa.

Pannannast mepa yria, TpUroHOMETpUUYECKast OKPYKHOCTh. TpuroHOMeTprudecKrue (QyHKIINH
quceNn U yriioB. GopMyIlbl TPUBEIEHUS, CJI0KEHUS TPUTOHOMETPUICCKUX (PYHKITUH, (HOPMYITBI
JIBOITHOTO M TIOJIOBUHHOTO aprymenTa. [IpeoOpa3oBaHuie cyMMbl, pa3HOCTH B IIPOU3BEICHHE
TPUTOHOMETPUICCKUX (PYHKITUN, U HA0OOPOT.

Hynu ¢yHkium, npoMexyTku 3HaKOIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbouibliee u
HauMeHblIee 3HaueHue pyHkuuu. [lepuoanueckue GyHKIMY U HAaUMEHBIINM 1Tepro]. YeTHble u
HedeTHble GyHKIUU. OYHKINHU «IpoOHas 4YacTh YHCIA» U «leNas YacTh YUCIa .

Tpuronomerpudeckue GyHKIIMNA YUCIOBOTO apryMeHTa . CBoiicTBa U rpaduku
TPUTOHOMETPUYECKUX (PYHKIIMA.

OO6paTHble TpUrOHOMETpHUUECKUEe (DYHKIIMH, UX TJIaBHbIE 3HAYCHUS, CBOMCTBA U IPaPUKH.
Tpuronomerpuueckue ypaBHeHusa. OTHOPOIHbIE TPUTOHOMETPUYECKUE YpaBHEHUS. Pemenue
MPOCTENIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [IpocTeiinrie cucTteMbl TPUTOHOMETPUYECKUX
YpaBHEHUH.

CreneHb C 1€HCTBUTENBHBIM [TIOKA3aTENEM, CBOMCTBA cTeneHu. [IpocTeimme
roKasaresbHble ypaBHEHHs U HepaBeHCTBa. [lokasarenbHas GyHKIMS U ee CBOICTBa U IpaduK.
Yucno u pyHKIUS .

Jlorapudwm, cBoiicTBa norapudma. JlecsITHUHBIN U HATYPATbHBIA JTOTapU(M.
[IpeoGpazoBanue norapudmuueckux Boipaskenuit. Jlorapudmudecknue ypaBHEeHUS U HEPABEHCTBA.
Jlorapudmuueckas GyHKIUS U €€ CBONCTBA U rpaduK.

Crenennas ¢pyHKIMs U ee CBOicTBa U rpaduk. MppanmoHnaabHble ypaBHEHHUS.

[lepBHUuHbIE TPEICTABICHUS O MHOKECTBE KOMIUJIEKCHBIX yuceln. JlelicTBus ¢
KOMIUIEKCHBIMM 4nciaaMu. KOMITIEKCHO conpsbKeHHbIE yKciia. Moaylib U apryMeHT Yucia.
Tpuronomerpuueckas popMa KOMIUIEKCHOTO uncia. Pemienne ypaBHeHNUH B KOMIUIEKCHBIX YUCIIAX.

Meto1 uHTEpBaOB [T pelieHus HepaBeHCTB. [IpeoOpasoBanust rpaguKoB QPYHKIUI:
C/IBUT, YMHO’KEHHE Ha YHCJI0, OTPAXKEHHE OTHOCUTENTHHO KOOpAUHATHBIX oceil. ['paduueckue
METO/Ibl PEIICHUS] YPaBHEHUI U HEPABEHCTB. PellleHne ypaBHEHUN U HEPaBEHCTB, COIEePKAIINX
MEPEMEHHYIO O] 3HAKOM MOTYJIsl.

CucTtembl MOKa3aTeIbHBIX, TOTAPU(PMUUECKUX U UPPALUOHAIBHBIX ypaBHEeHUH. CUCTEMBI
MOKa3aTeIbHbBIX, JOTapUPMUUECKUX U UPPALMOHATFHBIX HEPABEHCTB.

B3aumuo o6parnblie pyHkuuu. I'paduku B3auMHO 0OpaTHBIX (QYHKIIHHA.

VYpaBHEHUsI, CHCTEMbl YPABHEHHI C TApaMETPOM.



®opmyna bunoma HeioToHa. Perienre ypaBHeHH CTETIEHU BBIIIE 2 CIICIIMAIbHBIX BUIOB.
Teopema Buera, Teopema besy. [IpuBoanmMblie 1 HenpuBogMMble MHOTOUIeHBI. OCHOBHAs Teopema
anreOpbl. CuMMeTpruYeckre MHOTOWIeHB!. Lleounciennpie u eI03HaqHble MHOTOYJICHBI.

Juocdantossl ypaBHenus. Llennsie qpodu. Teopema @epma 0 cymme KBaJpaToB.

CyMMBI U psi/ibl, METO/IbI CYMMHUPOBAHHUS U MPU3HAKH CXOJUMOCTH.

Teopembl 0 IpUOIMKEHUH JEUCTBUTENBHBIX YHCET PAIUOHATIBHBIMU.

MHoxecTBa Ha KOOPANHATHOM IIJIOCKOCTH.

Hepapencto Koum—ByHSIKOBCKOTr0, HEpaBEHCTBO VieHceHa, HepPaBEeHCTBA O CPEIHUX.

[Tonsitne nmpenena ¢pynkuuu B Touke. [lonarue npenena GyHKIUN B OECKOHEYHOCTH.
AcumrtoTsl rpaduka ¢pynkinuu. CpaBHEHHE OECKOHEUHO MAJIBIX M OECKOHEYHO OOJIBIINX.
HenpepsiBHOCTh dyHKIMH. CBOMCTBa HenpephIBHBIX (yHKIMiA. Teopema Beiiepmrpacca.

Huddepenuupyemocts pynkunu. [IponsBoanas ¢pynkuuu B Touke. KacarenabHas k rpaduky
¢byskuun. ['eoMmerpuueckuii U Gpu3NUECKUN CMBbICT TPOU3BOIHON. [IpMeHeHrne mpon3BoJHOM B
¢uzuke. [IpousBoaHbie anemMeHTapHbIX QyHKIUHN. [IpaBuna nuddepennupoBanus.

Bropas npousBosiHasi, ee reoMeTpUUECKUN U PU3NUECKUI CMBICIT.

Touku skcTpeMyma (MakcuMyma U MUHMMYMa). VccienoBaHue 3jeMeHTapHbIX PYHKUIUN Ha
TOYKH 3KCTpeMyMa, HanOoJIblllee ¥ HAUMEHbIIee 3HaU€HUe C MOMOIIbIO ITpou3BoiHON. [TocTpoenue
rpadukoB pyHKIUN ¢ TOMOIIbIO MPOU3BOIHBIX. [IpuMeHenue npou3BoAHON NpU pEeLIeHUH 3a/1a4.
Haxoxnaenue skctpeMyMoB (QyHKINNA HECKOIBKUX TEPEMEHHBIX.

[TepBooOGpa3nas. Heonpenenennsii nnterpan. I[leppoodpasHbie a11eMeHTapHBIX PYHKIUH.
[Tnomans kpuBonuHeHHOH Tpanenuu. @opmyna Hetotona-Jleitbuuna. OnpeneneHHblil HHTErpas.
Boruncnenue miomaneit miuockux Guryp 1 00beMoB TeJl BpalleHHs ¢ TOMOIIbI0 HHTErpaa.

Merto bl penienns: QyHKIIMOHAIbHBIX YPAaBHEHHUH U HEPABEHCTB.

I'eomeTpust

[ToBTOpenue. Pemenue 3a1a4 ¢ MCIOIB30BaHUEM CBOMCTB (PUTYp HA IJIOCKOCTH. Perenune
3a/1a4 Ha J0Ka3aTeJbCTBO U NOCTPOEHUE KOHTPIPUMEPOB. IIpuMeneHrne npocTelmmx JOrn4ecKux
npaBuJil. Penenue 3a1a4 ¢ UCNOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOILICHU B
MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3AHHBIX C YEThIpEXyroibHIUKaMu. Pemienue 3aqau ¢
UCI0JIb30BaHKEM (DaKTOB, CBSI3AHHBIX C OKPYXHOCTSIMH. Pelenne 3a1a4 Ha n3MepeHus Ha
IIJIOCKOCTH, BBIUMCIIEHUS JUIMH U IJIolaaei. Penienue 3agad ¢ moMoIbo BEKTOPOB U KOOPAUHAT.

Harnsanas crepeomerpus. [Ipusma, napamienenunes, nupaMmuia, TETPAIP.

OCHOBHbBIE IOHATHUS TEOMETPUU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3
Hux. [ToHsTHE 006 aKCHOMaTHYECKOM METOJIE.

Teopema Menenas 1yt rerpasapa. [loctpoenne cedeHU MHOTOIPaHHUKOB METO/I0M
cnenoB. LlentpansHoe npoektupoBanue. Iloctpoenne ceueHnii MHOrOrpaHHUKOB METOJIOM
MPOEKIINH.

CkpeluBaromuecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMU. MeTo1bl HaX0KACHUS
PAcCCTOSTHUN MEXKY CKPEUIMBAOIIMMUCS MPSMBIMHU.

Teopemsbl 0 mapauIebHOCTH NPSIMBIX U IJIOCKOCTEN B pocTpaHcTse. [lapamiensHoe
MIPOEKTUPOBaHKE U n300paxenue uryp. ['eomerprueckue MecTa TOUEK B MPOCTPAHCTBE.

[lepneHuKyISIpHOCTD NPAMOUN U TIIOCKOCTU. OPTOroOHANBHOE MPOEKTUPOBAHUE.
Haknonnsle u npoekunu. Teopema o Tpex nepneHAnKyIspax.

Buasl TetpasapoB. OpTOLEHTPUUECKUI TETPASIP, KAPKACHBIM TETpasAp, paBHOTPAHHBIN
terpasap. [IpsmoyronbHbIi TeTpasap. MeauaHnsl 1 OUMEANaHbI TETPadIpa.

JlocTpauBaHue TeTpasapa 10 napasuiesenuIea.

Paccrosaus mexay purypamu B mpoctpancTBe. OOImMii MepneHauKyIsp ABYX
CKPEIIUBAIOIINXCS MPSAMBIX.

Vsl B npoctpanctse. [lepnieniukynsipabie miiockocTH. [lnomanb oproroHanbHOM
npoekuuu. [lepnenaukynsapHoe ceueHre npu3Mbl. TpexrpaHHblii 1 MHOTOTpaHHBIN yroj. CBoicTBa
IJIOCKUX YTJIOB MHOTOTpaHHOTO yria. CBOMCTBA IJIOCKUX U IBYTPAHHBIX YTJIOB TPEXTPAHHOTO
yria. TeopeMbl KOCHHYCOB U CUHYCOB JUISl TPEXTPAHHOTO YIJIa.



Bunbsl MHOrOrpanHukoB. Pa3sepTku MHOrorpanHuka. Kparyaiiime 1yt Ha IOBEPXHOCTH
MHOTOT'pPaHHUKA.

Teopema Ditnepa. [IpaBuibHbie MHOTOTPAHHUKH. [[BOMCTBEHHOCTH MPAaBUIIBHBIX
MHOTOTPaHHUKOB.

[Ipusma. ITapannenenunen. CoiictBa napasienenumnena. [IpsmoyroibHbiit
napajutenenumes. HaknoHHbIe TPU3MBI.

[Mupamuna. Buasl nupamui. DneMeHThl paBuiIbHON nupaMubl. [Tupamuasl ¢
pPaBHOHAKJIIOHEHHBIMU peOpaMu U I'paHsIMHU, UX OCHOBHBIE CBOICTBA.

[Inomaau moBepxHOCTEH MHOTOTPaHHUKOB.

Tena BpamieHus: TUIMHID, KOHYC, Iap u chepa. CeueHnst TMIMHIPA, KOHYCa U 1apa.
[ITapoBoii cerMeHT, mapoBO CIOM, ITAPOBOM CEKTOP (KOHYC).

YceueHHas nupaMKia ¥ yCEUEHHBIN KOHYC.

DOneMeHTHI cepudeckoit reomerpuu. KoHndeckue ceueHusl.

KacarenbHble npsiMble U III0cKOCTU. Brincanusle 1 onucanHbie cepsl. Kacaromuecs
cdepsl. KomOnHaiuu Ten BpalieHusl.

Bexrops! 1 koopanHatel. CymMmMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YHUCIIO. YTOJI MEXAY
BekTopamu. CKaJIIpHOE ITPOU3BEACHHUE.

VYpaBHenue miaockoctu. opMysa pacCTOSHUSA MEXLy TOUKaMH. Y paBHEHHE c(ephl.
dopmyna pacCTOSHUS OT TOUKH /10 TIOCKOCTU. CriocoObl 3ajaHus MPSAMOI YpaBHEHUSIMH.

Pemenue 3a1a4 1 10Ka3aTenbCTBO TEOPEM C MMOMOLIBIO BEKTOPOB U METOJIOM KOOPIUHAT.
DIIEMEHTHI T€OMETPUU MacCC.

[Tonsitre o6beMa. O6beMbl MHOTOTpaHHUKOB. OOBEMBI TeJ BpalleHusl. AKCHOMBI 00BbeEMa.
BriBog popmynt 06beMOB IPSIMOYTOJIBHOTO Mapajlieenuneia, Mpu3Mbl U nupamMuabl. QopMyisl
JUTsl HAXOXKACHUST o0beMa TeTpadapa. TeopeMbl 00 OTHOIIEHUSX 00HEMOB.

[Tpunoxenus uHTErpasga K BEIYUCIEHUIO 00bEMOB U IIOBEPXHOCTEH TeJI BpallleHUs.
[Tnomane chepuueckoro nmosica. O6beM mapoBoro cios. [Ipumenenrne 00beMOB MPH PEIICHUH
3az1ad4.

[Tnomane chepsr.

Pa3Beprka nununapa u konyca. [lnomans moBepXHOCTH NWINHIPA U KOHYCA.

KomOuHamy MHOIrOIrpaHHUKOB U T€J BpaIllEHUsI.

ITono6ue B nmpoctpancTe. OTHOIIEHHE 0OBEMOB U IUIOLIA/IeH TOBEPXHOCTEH OJOOHBIX
¢buryp.

JIBMKEeHMs B IPOCTPAHCTBE: MMAPAJLIENIBHBIN IIEPEHOC, CAMMETPHUS OTHOCUTEIIBHO
IJIOCKOCTH, LIEHTPAJIbHAS CUMMETPHUS, IOBOPOT OTHOCUTEIIBHO ITPSIMOM.

IIpeoOpazoBanue nogo6us, romoTeTus. Pemenre 3a1a4 Ha INIOCKOCTH € UCIIOJIb30 BAHUEM
CTEPEOMETPUUYECKUX METOJIOB.

BeposTHOCTB M cTaTHCTHKA, JIOTHKA, TeOpUs I'padoB U KOMOMHATOPUKA

[ToBTOopenue. Vicnonp3oBaHue TabuuI U JUarpaMm Juis peCTaBIeHUs JaHHbIX. Pemenue
3aJa4 Ha MPUMEHEHHE ONMCATENIbHBIX XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CpeHUX, HAUOOIbIIETO
Y HAaUMEHBILIETO 3HAYEHUS, pa3Maxa, JUCIIEPCUHU U CTaHAAPTHOTO OTKJIOHEHUS. BpIuncienne 4actoT
U BEPOSITHOCTEN COObITHI. BhIunciieHre BeposTHOCTEN B OIBITaX ¢ PAaBHOBO3MOKHBIMU
3JIEMEHTAapHBIMU HCXoAaMu. Mcronp30BaHre KOMOMHATOPUKU. Bhruricienre BeposiTHOCTEH
HE3aBUCUMBIX cOOBITHI. Vcnonbp30BaHne GopMyIibl CI0KEHUsI BEPOSTHOCTEH, TuarpaMm Diisiepa,
JepeBa BeposiTHocTeH, (popmysl bepHymu.

BepostHOCTHOE TPOCTPaHCTBO. AKCHOMBI TEOPUH BEPOSITHOCTEM.

YcnoBHas BeposATHOCTS. [IpaBuito yMHOXKeHUs BepossTHOCTEN. Dopmyra MOJIHOU
BeposiTHOCTH. Dopmyna baiieca.

JlMcKpeTHBIE ciy4yailHble BEIMYNHBI U pacnipeaencHus. COBMECTHBIE paCIPEAEIICHUS.
Pacrnipenienenne cyMMbl U IPOM3BEIEHUS HE3aBUCUMBIX CIIy4ailHBIX BEJIMYMH. MaTremaTH4ecKkoe
O’KHJaHHUE U JUCIIEPCHS CIIlydalHOM BEIMYMHBI. MaTeMaTH4eCKOe 0KUJaHUE U JUCTIEPCUS CYMMBI
CIIy4aiiHbIX BEJIMYMH.



bunapnas ciydalinas Benu4uHa, pacupeaenenue beprymu. I'eomerpuyeckoe
pacnpenenenue. bBUHOMHAIBHOE PaCpENEIICHUE U €r0 CBOMCTBA. | HepreoMeTpruieckoe
pacipeneneHue U ero CBOMCTBa.

HenpepsiBHbIE ciydalinbie BeauduHbl. [[10THOCTE BeposiTHOCTH. DYyHKIMS paCIIpECIICHHUS.
PaBHOMEpHOE pacnipeneneHue.

[TokazarenbHOE pacrpeaeeHue, ero napameTpsl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopmaneHoe pacnpenenenne. OyHkuus
Jlannaca. ITapameTpel HOpMaIbHOTO pacnpenenenus. [Ipumepsl cirydaliHbIX BEIUYHH,
MIOAYMHEHHBIX HOPMAJILHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, pOCT yesioBeka). LlenTpanbHas
IpeAeIbHAs TEOpEMA.

HepasenctBo Uebniera. Teopema UeObimeBa u teopema bepuysuim. 3akoH 00JIbIIUX
yrces. BeIOOpo4HbIi MeTO U3MepeHus BeposiTHOCcTel. Poiib 3akoHa O0JIBIINX YKCEN B HAYKeE,
MPUPO/Ie U OOIIECTBE.

KoBapwuarus aByx ciydaitHeix BenuduH. [lorsTre o koadduiimente koppemnsiuu.
CoBMecTHBIE HAOIOJIEHUS IBYX CIy4YailHbIX BeIMYMH. BrIOOpOUHBINH KOADGUIIMEHT KOPPETALUY.
JInnelinas perpeccus.

Cratuctuueckas runoreza. CTaTUCTHKA KPUTEPUS U €€ ypoBeHb 3HauMMOCTH. [IpoBepka
MPOCTENIINX TUNOTE3. DMIMPUYECKUE PACTIPEIEICHUS U UX CBSI3b C TEOPETHUYECKUMHU
pacnpeneneHusAMHU. PaHroBas Koppensuusl.

[Toctpoenne cooTBeTcTBHN. THBEKTUBHBIE U CHOPBEKTUBHBIE COOTBETCTBUA. buekiuu.
JuckpetHas HenpepbIBHOCTG. [IpuHnmn qupuxie.

KoaupoBanue. /[BonyHas 3amuch.

OcHoBHbIe IOHATHS Teopuu TpadoB. [epesbs. [[BonuHoe nepeBo. CBs3HOCTh. KOMIIOHEHTHI
ces3HoCTH. [IyTn Ha Tpade. DitnepoBsl 1 ['aMUITLTOHOBBI ITYTH.

Coaep:xkaHue yueOHOr 0 npeMera B COOTBETCTBHHM ¢ NMPUMEPHBIMHU MPOrpaMMaMHu
«AJire0pa 1 HaYaJIa MATEMATHYECKOr0 aHaau3a» u «I'eomeTpusy,
10-11 knaccsl [cocT. T.A. Bypmucrtponaj

ba3zoswiii yposens
Auiredpa ¥ Ha4YaJIa MATEeMAaTHYECKOI0 AHAJIN3a

JIEMEHTBI TEOPHH MHOMECTB M MAaTeMaTH4eCKOH JOrmkM. KoHE4YHOE MHOXKECTBO,
AJIEMEHT MHOXKECTBA, IOJMHOXKECTBO, IepeceueHne U OOBbEAUHEHHWE MHOKECTB, YHCIIOBbIC
MHO>ECTBA Ha KOOPAMHATHOW NIPSIMOU, OTPE30K, MHTEPBAJ, IPOMEKYTOK C BBIKOJIOTON TOYKOM,
rpaduyeckoe TMPEJCTaBIEHWE MHOXKECTB Ha KOOPAMHATHOW IUIOCKOCTH. YTBEp)KIEHUE
(BBICKa3bIBaHKE), OTPULIAHUE YTBEPXKICHHS, UCTHUHHBIC U JIOKHBIE YTBEPXKACHHUS, CIIEJCTBUE,
YaCTHBIN cilydail 00IIero yTBep>KIeHHs, KOHTPIPUMED, JOKa3aTeIbCTBO.

Yucaa u Beipaxenus. KopeHs n-ii crenenu u ero coiictBa. [lonarue npeaena 4ucioBoi
nocienoBarenbHOCTU. CTeneHb ¢ JEHCTBUTEIBHBIM ITOKa3aTelieM, CBOMCTBa cTeneHu. [leficTBus ¢
KOpDHSIMH HaTypaJbHOM CTENEeHM U3 YHCEN, TOXKAECTBEHHbIE MpeoOpa3oBaHUSI BbIPAKCHHUIH,
BKJIIOUAIONIUX CTerneHu M KopHU. Jlorapudm umcna. JlecaTuyHble M HATypallbHbIE JOTapU(MBbIL.
Yucno e. Jlorapupmuueckue ToxkaecTBa. JlelictBus ¢ jorapudmamMu 4YHCeN; NpOCTeHIIne
npeoOpa3oBaHusl BBIPAKEHHH, BKIIOUYAIOMIMX Jiorapupmel. M3o0paxkeHne Ha 4YMCIOBON MpsMON
LEJNbIX U PAlMOHAIBHBIX YHCE], KOpHEH HaTypajdbHON CTENEeHW W3 4Yucel, Jorapu(pmMoB UYHCEIL.
Tpuronomerpruueckass OKpyXHOCTb, paauaHHas mepa yria. CuHyc, KOCHHYC, TAHT€HC, KOTAaHT€HC
IIPOU3BOJILHOTO yrila. OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO U CIEACTBUS U3 HETO. 3HAUECHHUS
TpuroHoMeTpuueckux GpyHkumii s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270° (0, ,,,6432pppp
pan). @opmyIibl IpUBEAEHUS, CI0KEHUs, POPMYIIBI JBOWHOTO U TIOJOBUHHOTO YIJIa.

YpaBHeHUsT M HepaBeHCTBA. YpaBHEHHs C OAHOW mepeMeHHOM. IIpocreiimue
uppalroHaibHble ypaBHeHU. Jlorapupmudeckue u nokasareiabHble ypaBHeHus Buaa loga (bx + c)
=d, abx + ¢ = d (rze d MOXXHO MpeICTaBUTh B BUJE CTENEHH C OCHOBAaHHMEM a M PaAIllMOHAIBHBIM
MoKa3aTesieM) U UX pemieHus. TpuroHoMeTpruuecKkue ypaBHEHHUs BUJA sin X = a, cos X = a, tg X = a,



rae a — TabauyHOe 3HAYEHHE COOTBETCTBYIOIICH TPUTOHOMETPUUECKON (DYHKIIMH, U UX PEUICHHS.
HepasenctBa ¢ ogHo# mepemenHo#l Buaa loga x < d, ax < d (rme d MOXHO TIPEICTaBUTH B BHJIE
CTETIEHM C OCHOBaHMEM a). HecnokHble palroHalbHBIE, IOKa3aTelbHbIe, JorapudmMuyeckue,
TPUTOHOMETPUUECKUE YpPAaBHEHUS, HEPABEHCTBA U HX CHUCTEMBI, MPOCTEUIINE HppallMOHAIbHbIE
ypaBHEHHS M HEpaBEHCTBA. MeToJ WHTEepBaIOB. [ 'paduueckre METOAbl pelIeHHsl YpaBHEHUH WU
HepaBeHCTB. PeleHue ypaBHEHUN U HEPABEHCTB, COJIEPKAINX NEPEMEHHYIO 110J 3HAKOM MOMYJIS.
VYpaBHEHHUsI, CHCTEMBI YPABHEHU C IIAPAMETPOM.

®yukuuu. Ilonstne ¢ynkuun. Hynmu  QyHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh. Hambouibiiee ¥ HamMmeHbllee 3HaueHUs QyHKuH. [leproandHOCTh (yHKIWH.
YérHnocts 1 Heu€THOCTH (pyHKUMH. CTerneHHas, oKa3aTenbHas U JorapupmMudeckne QyHKINH; UX
cBoiicta u rpaduku. Cnoxusie GpyHkuuu. Tpuronomerpuueckie GyHKIHHA y = COS X, y =Sin X, y =
tg x. @ynkuus y = ctg x. CBoiicTBa U rpaukKy TPUTOHOMETPUYECKUX (YHKIUN. ApPKKOCHHYC,
apKCHHYC, apKTaHI'€HC YHcia, apKKOTaHreHe uncia. OOpaTHbIe TPUTOHOMETpUYeCcKre QYHKIIMH, UX
cBoiictBa u rpaduku. I[IpeoOpasoBanus rpadukoB (PyHKIMN: CABUTH BIOJIb KOOPJAMHATHBIX OCEH,
pacTsDKeHHE W CKaThe, CUMMETpUs OTHOCUTENIBHO KOOPAMHATHBIX OCe M Hayajla KOOpJUHaT.
I'pacduku B3auMHO 0OpaTHBIX PYHKIIHH.

JJieMeHThI MaTeMaTH4YecKkoro anaausa. [IpousBoanas gpynkuuu B Touke. KacarenbHas k
rpadpuxy ¢ynkuun. [eomerpuueckuit u Qusnueckuid cmbica MOpou3BoAHON. IlpomsBoaHbIe
aneMeHTapHbIX QyHKuMi. [Ipon3BoiHas cyMMBbl, IPOU3BEAEHNUS, YACTHOTO, ABYX QyHKIMHI. BTopas
MIPOU3BOJIHAs, €€ reoMeTpuuecKuid U ¢uanueckuil cmbicia. [loHSATHE O HENPEPHIBHBIX (PYHKIUSIX.
Touku 3kcTpemMyMa (MakcuMyMa U MUHHMYMa). VccnenoBanue 3ieMeHTapHbIX (QYHKIUN Ha TOUKH
IKCTpEMYyMa, HaXOXKJIEHHE HauOOJbLIIEr0 M HAUMEHBIIEro 3HAYeHWH QYHKIUU C IOMOIIbIO
npousBojHOM. IlocTpoenne rpadukoB (QyHKIUNA € NOMOLIBIO NPOU3BOAHBIX. [IpumeHeHue
MPOM3BOTHOM TIpH penieHuu 3amad. [lepBooOpaszHas. [lepBooOpasHbie AIeMEHTapHBIX (DYHKIIHA.
[Tnomane kpuBoaMHEIHHOUM Tpaneuu. @opmyna Herotona—JleliOauna. OnpenenéHablii HHTErpal.
Beruncnenue nnomaneil niaockux Guryp u 00bEMOoB TeJ BpaIllEHUs ¢ IOMOIIBIO HHTETpaa.

CrarncTtuka W Teopusl BEpPOSAITHOCTEH, JiOTMKa M KoMOuMHaropuka. Yacrora u
BEPOATHOCTh COOBITUA. JlOCTOBEpHBIE, HEBO3MOXKHBIE M CIydaiHble cOObITHA. Bbruncienue
BEPOSITHOCTEM B OMNBITAX C PaBHOBO3MOXXHBIMH JJIEMEHTapHBIMU HCXofaMmH. Pemenue 3agad c
IPUMEHEHHEM KOMOMHATOPUKU. BeposTHOCT CyMMBl JBYX HECOBMECTHBIX COOBITHH.
IIpoTHBOIOIO)KHOE COOBITHE U €ro BEepOosATHOCTh. [IpaBmiio ymHOXxkeHUs BeposiTHocTell. Dopmyrna
IIOJIHOM BEPOATHOCTH. PemieHne 3amad ¢ IpPUMEHEHUEM JiepeBa BEPOATHOCTEH. JlMCKpeTHbIE
ClIydaliHble BEJIMYMHBI U UX pacmpeeneHus. MaTtematnueckoe OKUJaHue, JUCIEPCUs CIlydalHON
BenuuuHbl. CpenHee KBaapaTH4HOE OTKIOHeHHE. [loHATHE O HOpPMaabHOM pacHpElENeHUN.
[Tpumeps! cityyailHbIX BEJIMYMH, NOJYUHEHHBIX HOPMAIBbHOMY 3aKOHY (IIOI'PEIIHOCTh MU3MEPEHHUH,
poct yenoBeka). [IpencraBnenue o 3akoHe 60sbIIMX YKces. Poib 3akoHa GONBIIMX YHMCEN B HAYKE,
npupoge u oOmectBe. CoBMecTHbIE HAOMIOAEHUS [BYX CilIydallHbIX BenuuuH. [loHsTHE O
KOPPEJALUU.

I'eomeTpus

IToBTOpenue. Penienue 3agau ¢ NpUMEHEHHEM CBOICTB (UIyp Ha IUIOCKOCTH. 3aJjaud Ha
JI0Ka3aTelbCTBO W IOCTPOEHUE KOHTpHpuMepoB. lMcmosnbp3oBaHue B 33jadax MpOCTEHIINX
JIOTMYECKUX NpaBui. PerieHue 3a1au ¢ UCMOJIb30BAaHUEM TEOPEM O TPEYroJbHUKAX, COOTHOLLIEHUN B
NPSIMOYTOJIBHBIX TPEYroJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYrojbHUKaMu. Perienue 3amad c
UCTOJb30BaHMEM (DAKTOB, CBSI3aHHBIX C OKPY)KHOCTAMHM. PelieHue 3asad Ha H3MEpeHUs Ha
IUIOCKOCTH, BBIYMCIIEHUE JUIMH U IUIoIIaaei. Pemenne 3aay ¢ moMOIIbI0O BEKTOPOB U KOOPJIUHAT.
Harnsanas crepeomeTpusi: GUrypbl U UX H300pakeHus (KyO, mupamMuaa, npu3ma).

Touka, nmpsiMas ¥ MIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHH U CIEACTBHS U3 HUX.

B3auMHoe pacronokeHue MpsMBIX M IUIOCKOCTeW B mpocTpaHcTBe. llapaniensHocTh
NPSIMBIX U IJIOCKOCTEN B MpocTpaHcTBe. M300paxkeHne mpoCcTeHIINX IPOCTPAaHCTBEHHBIX (PUTYp Ha
wiockoctu. PacctosiHust Mexay QurypaMm B IpOCTpaHCTBE. YIJIBI B IPOCTPAHCTBE.



[leprieHAUKYIAPHOCTh TPSAMBIX M IIockocTed. [Ipoekums ¢urypsl Ha TUIOCKOCTh. IIpu3Haku
NEPIEHIUKYJIIPHOCTHU MPSMBIX U IJIOCKOCTEN B IPOCTpaHCTBE. Teopema 0 TpEX MeprueHAuKYIsIpax.

Mpuororpannuku. Ilapamienenunen. CpolicTBa NPSMOYTOJIBHOIO — IapajljiesieuIeaa.
Teopema IIudaropa B npocrpanctse. [lpuzma u nmupamuga. [lpaBuiabpHas nupamMuaa U mpaBHIIbHAS
npusMa. [Ipsmas nupamuzia. NeMeHThl IPU3MBL U TUPAMUJIBI.

Tena Bpamenus: TWIMHAP, KOHYC, chepa 1 map. OCHOBHBIE CBOWMCTBA MPSIMOTO KPYrOBOTO
WIAHApA, TPSAMOTO KPYroBOro KoHyca. M3o0paxkeHne Tenm BpalleHWs] Ha IUIOCKOCTH.
[IpencraBinenne 00 yceuyéHHOM KOHYCE, CEUEHHs KOHyca (HapaielbHO€ OCHOBAHHMIO U
MIPOXOJIALIEE Yepe3 BEpIIHMHY), CEUEHMs LWIMHApa (HapaieIbHO M MEPHEHAUKYISIPHO OCH),
ceueHus mapa. PazpépTka UIIMHpa U KOHYcCA.

[IpocTeiimme koMOUHAIIMKA MHOTOIPAaHHUKOB U TEJ BPAIICHUS MEXTY COOO0M.

Brruucnenue »>meMeHTOB MpOCTpaHCTBEHHBIX (uryp (pé€Opa, muaronanu, yriel). [lnomans
MIOBEPXHOCTH MPAaBUIBHOW NHpaMUAbl U NPAMON mpu3Mbl. [lnomans MOBEPXHOCTH MNPSMOTO
KPYrOBOTO IWJIMHIpA, TPSMOTO KPyroBoro konyca u mapa. [lonstue o0 o00béme. OOBEM
MUpaMHIbl U KOHYCa, IpU3MBbI U IIMHApa. O0bEM mapa.

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOIIEHMS MEXAY IUIOHIAASMH HMOBEPXHOCTEH U
00béMamMu MOJOOHBIX TEJI.

JIBuKeHMs B IPOCTPAHCTBE: MapauIeIbHBIN epeHoc, HeHTpalbHasi CAMMETPHS, CAMMETPUS
OTHOCHUTEIIBHO TUIOCKOCTH, TOBOPOT. CBOMCTBA ABMKEHUM. [IprMeHeHne NBUKEHUIN NPH PEIICHUH
3a/1a4.

BekTopnl U koopanHaThl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
4HCIIO, Yrojl Mexay BekTopamu. KomnmmHeapHble W KoMIIaHapHble BekTopbl. CkansipHOe
MIPOM3BEICHNE BEKTOPOB. Teopema 0 pa3ioKeHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
CkansipHO€ NPOU3BEACHNE BEKTOPOB B KoOpAuHarax. [IppuMeHeHre BEKTOPOB NIPU PELICHUH 33]1a4
Ha HaxOXXJICHWE PACCTOSIHUM, JUTHH, TUIOIIaield U 00bEMOB.

VYpaBHEHHE TIJIOCKOCTH B MPOCTPAHCTBE. YpaBHEHUE chephl B mpocTpaHcTBe. Dopmyra s
BBIYMCIICHUS PACCTOSIHUS MEXKIy TOUKAMH B ITPOCTPAHCTBE.

Yenybnennwiii yposens
Auiredpa ¥ HA4YaJIa MATEeMATHYECKOI0 AHAJIN3a

Onemenmvl meopuu MHOdJNCecme u mamemamuyeckou Jao2uxu. IloHATHE MHOXKECTBA.
XapakTepUCTUUECKOE CBOMCTBO, 9JIEMEHT MHOXECTBA, IIyCTOE€, KOHEYHOe, OeCKOHEYyHOe
MHOkecTBa. CrnocoObl 3amaHus MHOXkecTB. llogmHOxecTBO. OTHOIIEHMS IPHHAUICKHOCTH,
BKJIIOUEHUS, paBeHcTBAa. Orepalyy HaJ MHOXKECTBAMH, MX WUIIOCTPALMHM C IMOMOILIBIO KPYroB
Oinepa. CuéTHble U HECUETHbIE MHOKECTBA. VICTHHHBIE U JI0)KHBIE BbICKA3bIBaHUA (YTBEPKACHUA),
olepalyy HaJ BbICKa3bIBaHMsIMU. KBaHTOpBI cCyllecTBOBaHUS U BceoOIHOCTU. AureOpa
BBICKa3bIBAaHUI. 3aKOHBI JIOTUKU. OCHOBHBIE JIOTUYECKUE NpaBWiIa. PerieHue Jornyeckux 3anad
UCIOJb30BaHUEM KpyroB Oiiepa. YmozakmodyeHus. OOOCHOBaHME M J0Ka3aTENbCTBO B
MaremaTtuke. Onpenenenus. Teopembl. Bunel nokasatenbcTB. Martematuueckas HWHAYKLMS.
VYTBepxkaeHus: 00paTHOE JaHHOMY, IPOTHUBOIMOJI0XKHOE, 00paTHOE IPOTUBONOJIOKHOMY. [Ipu3Hak u
CBOMCTBO, HEOOXOIUMBIE U JOCTATOYHBIE YCIOBHSL.

Yucna u evipadicenusi. MHOXKeCTBa HaTypaJIbHBIX, LIEIBIX, PALIMOHAIBHBIX, 1€HCTBUTEIBHBIX
yucesl. MHOKECTBO KOMIUIEKCHBIX 4HCelNl. J[eHCTBUS ¢ KOMIUIEKCHBIMHM 4uciaamu. KoMruiekcHo-
conpspkéHHbIE Ynciaa. Moaynp U apryMeHT uucia. TpuroHomerpuueckas ¢popma KOMIJIEKCHOTO
gyucna. PaguanHas mepa yria. TpuroHoMmerpuueckass OKpyKHOCTb. CHHYC, KOCHHYC, TAaHT'€HC U
KOTaHreHC yucna. TpuroHoMerpuueckue GopMyIibl MPUBEICHHUS U CIO0XKEHUs, (GopMyIIbl TBOIHOTO
U mojoBuHHOro yria. IIpeoOpa3zoBaHue CyMMbl M Pa3HOCTH TPUTOHOMETPUYECKMX (QYHKIUH B
Npou3BeJIeHNEe U oOpaTHble ipeoOpa3oBanus. CTeneHb ¢ JeCTBUTEIBHBIM ITOKa3aTeNleM, CBOUCTBA
crerienu. Yucno e. Jlorapugm, croiictBa norapudma. JlecaTHUHBIN U HATypalbHBIA JOTapu(MBbIL.
ToxnecTBeHHble MpeoOpa3oBaHUs TPUTOHOMETPUYECKUX, JIOTapu(MUUYECKUX, CTENEHHBIX MU
UppalMOHAIBHBIX BBIp@XEHMH. Meron Maremarnueckod MHIyKuMH. (OCHOBHas TeopeMa
apupmeruxu. OctaTku W cpaBHeHus. AnroputM EBkimaa. Kuraiickas Teopema 00 ocraTkax.



Manas teopema ®depma. Cuctembl CUMCIEHUS, OTIWYHBIE OT JECATHYHbIX. DPyHKuMs Oiiepa,
4HUCJIO M CyMMa JAeIuTeNlel HaTypajibHOro uucia. OcHoBHas Teopema ainreOpsl. [IpuBoaumslie n
HENpPHUBOUMbIE MHOrowieHbl. CHUMMeETpUUYECKue MHOrouieHbl. LleIouyuciieHHble U 1eJI03HAaYHbIe
MHOTOYJIEHBI.

Ypasnenus u nepasencmea. YpaBHEHHE, SABIIAIOLICECS CIEICTBUEM JPYroro ypaBHEHWS;
YpaBHEHHsI, PaBHOCWJIbHBIE Ha MHOXECTBE, pPAaBHOCHIBHBIE TIPEOOpa3OBaHMs YpaBHEHHIA.
Tpuronomerpuveckue, Moka3aTelbHbIE, JOrapuPMHUUYECKHE W HPPANUOHAIBHBIE YPAaBHEHUS H
HepaBeHCTBAa. Tunbl ypaBHeHUM. PelieHune ypaBHEHUN M HEpPaBEHCTB. MeTOJ MHTEPBAIOB JIA
peuieHus HepaBeHCTB. ['paduueckue Meroapl pelleHUs YpaBHEHMM U HepaBeHCTB. Perienue
YpaBHEHUH W HEPABEHCTB, COJIEp)KAIIMX IEPEMEHHYI0 I0J] 3HakoM Moxaynsd. CucrteMbl
TPUTOHOMETPHUYECKUX, IMOKA3aTEeIbHBIX, JIOTapUOMUUYECKAX U HPPANUOHAIBHBIX YpaBHCHHIA.
CucreMbl TPUTOHOMETPUUYECKUX, IMOKA3aTEIbHBIX, JOrapu(pMHUUECKUX U HUPPALUOHATIBHBIX
HEPABEHCTB. YPAaBHEHUs, CHUCTEMBl ypaBHEHMM C Iapamerpamu. HepaBeHcTBa ¢ mapameTpamu.
Pemienne ypaBHEHHWII CTENEHU BbIIE BTOPOM crenuaibHbIX BHAOB. Dopmynsl Buera. Teopema
besy. JlnodanTtoBbl ypaBHeHud. PelieHne ypaBHEHMH B KOMIUIEKCHBIX uunciax. HepaBeHcTBa o
cpennux. HepaBenctso bepHyimm.

Dynkyuu. OyHKIUS U €€ CBOWCTBA; HYIM (DYHKIMH, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTh. Haunbosnbiiee u HaumeHbliee 3HadeHust GpyHkuuu. [lepuonudeckast GpyHkuus u eé
HauMeHbIINH nepuo. YETHbie U Hed€THbIE QyHKIMH. DYHKINY «IpOoOHAs YacTh Yucha» y = {X} u
«uenas yacTb yucia» y = [x]. B3zaumuo oOpartHble ¢yHkuuu. ['paduku B3aMHO 0OpaTHBIX
¢byukuuil. Tpuronomerpudeckue GyHKIMN YUCIOBOTO apryMeHTa y = CcoS X, y=sIn X, y=tg X, y =
ctg x. CpoiictBa U rpaduku TpuroHomerpuueckux (yHkuuid. OOpaTHbBIE TPUTOHOMETPUYECKHE
GyHKIMM, WX TJaBHbIE 3HAYeHWs, cBoWctBa W rpaduku. CTeneHHas, IOKa3aTelbHas,
norapudmudeckas (GyHKIUU, UX cBoiicTBa U Tpaduku. [IpeoOpazoBanus rpadukoB (YHKIUN:
CIABUI, YMHOXEHHE Ha 4YHCJIO, CUMMETPUS OTHOCHUTEIBHO KOOPJIMHATHBIX OCEHd MW Hayaia
KOOP/MHAT.

Onemenmsl mamemamuuecko2o auanuza. becKOHEYHO Maible U OECKOHEYHO OOJIbIINe
YUCIIOBBIE  TocienoBaTenbHOCTU. [lpemenm  4mMCiIOBOM  MOCIENOBAaTENbHOCTH. beckoHeuHO
yObIBaromias reoMmerpuueckas nporpeccus. [lonstue npenena ¢pynkuuu B Touke. [lonsTre npeaena
¢byHKIIMA B O€CKOHEYHOCTH. AcuMNTOTHI rpaduka ¢pyHkiuu. HenpeprsiBHOCTH (yHKIIMK. CBOMCTBA
HenpepblBHBIX  ¢yHKIuiA.  Teopema  Beiepmtpacca  ii  HEOpepbhIBHBIX  (DYHKIIHA.
Huddepenuupyemocts ¢ynkuuu. IIpomsBomnas ¢yHkiuu B Touke. KacartenmpHas k rpaduky
¢dbyakuuu. 'eomerpudeckuii M GU3UYECKUN CMBICT MPOM3BOAHON. [IpuMeHeHrne Mpou3BOJIHON B
¢uzuke. IlpousBoanbie snemeHTapHbIX ¢yHkiuil. [IpaBuna nuddepenuupoBanus. Btopas
MpOU3BOJIHAs, €€ reoMeTpuueckuil U Quamdeckuii cmbica. Touyku skcTpemyma (MakcuMyma H
MuHuMyMma). HccnenoBaHue siaeMEHTApHBIX (YHKIMM HAa TOYKH JKCTpEMyMa, HauOOJblIee H
HauMEHbIIIee 3HAUYCHHUS C MOMOUIbI0 Mpou3BoaHON. [locTpoeHue rpagukoB GyHKIHI C TOMOIIbIO
pou3BOJHBIX. [IpuMeHeHne NpOU3BOJHON MpHU PEIICHUH NPUKIAJAHBIX 3aJa4 Ha MakKCUMYM H
muHuMyM. [lepBooOpasnas. Heonpenenéunbiii unTerpan. IlepBooOpasHbie 3IeMEHTapHBIX
¢dbyukuuii. [Inomans kpuBonuueitHoi Tpaneuun. @opmyna Hetotona— JleliOnuia. OnpenenéHublit
uHTerpan. Beluncnenue muomaneil miockux ¢uryp U oO0bEMOB Ten BpallleHUsS C MOMOIIbIO
unTerpana. uddepenuunanbrpie ypaBHEHUs IEPBOTO U BTOPOT'O MOPSIKA.

Kombunamopuxa, eeposmumocmv u cmamucmuxa, no2uka u meopus epagos. IlpaBuio
npousBefieHuss B kKomOuHartopuke. CoenuHeHust Oe3 moBTopeHuil. CoueTaHHMss M MX CBOICTBa.
bunom Hetotona. CoenuHeHus ¢ moBTOpeHUsAMU. BepostHocTh coObiTus. CymMma BeposiTHOCTEH
HECOBMECTHBIX coObITHH. [IpoTHBOMOIOXKHBIE COOBITHS. YCIIOBHas BeposATHOCTb. He3aBucuMBble
coObiTus. [IpomsBeneHne BeposTHOCTEN He3aBUCUMBIX coObiTuil. Popmyna beprymau. Popmyna
nosHoil BeposATHOoCcTH. Dopmyna baiieca. BeposTHOCTHOE NPOCTPaHCTBO. AKCHOMBI TEOPUU
BEpPOSTHOCTEN. JIUCKpeTHblEe cilydaliHple BEJMYMHBI U UX pacnpeneneHus. CoBMecCTHbIE
pacnpenenenus. PacnipeneneHue CyMMbl M NPOM3BEACHMSI HE3aBUCHMBIX CIy4ailHBIX BEJIMYHH.
MaremaTuueckoe 0XXHMJIAHUE U JUCIEPCHUs CIydalHOM BENWYMHBI. MaTeMaTHuecKoe OKMJAaHUE U
JUCIEPCUsl CYMMBI CIIydallHBIX BEIMYMH. buHapHas ciydaiiHas BeIWYMHA, paclpeieiieHue



bepuymu. I'eomerpudeckoe pacrpezneieHue. bUHOMHanbHOE paclpeneiieHHe U ero CBOWCTBA.
HenpepsiBHble citydailinble BenuyuHbl. [DoTHOCTE BeposTHOCTH. DyHKIUSA pacHpeieiICHHUs.
PaBHomepnoe pacnpenenenue. HopmansHoe pacnpenenenune. ®Oynkuus Jlanmaca. Ilapamerpsl
HOpMaJbHOTO pacnpezaencHus. lIpumepsbl cilydallHbIX BEJIMYMH, MOAYUHEHHBIX HOPMAJIBHOMY
3aKOHY (TMOTPEUTHOCTh U3MEPEHUH, POCT YeNOBeKa). 3aKOH OOJIBIINX Yucel. BrIOOpOUHBIN METO
u3MepeHus: BeposTHOCTeH. Ponb 3akoHa Oo0bLIMX YKCEN B Hayke, NPUPOAE M OOIIECTBE.
Koppensuus nByx ciydaiiasix BenuuuH. [lonstue o koadduunente koppensiuuu. CraTucTuyeckas
runore3a. Cratucruueckue kpurepuu. Cratuctuueckas 3Ha4yMMOCTh. [IpoBepka mpocredmmx
runoTe3. OCHOBHBIEC IOHATHUS TEOPUH TPpadoB.

I'eomerpus.

T'eomempus. OCHOBHbBIE TOHSTHUSI TEOMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
cnenctBus u3 HUX. [loHsTHE 00 aKCHOMAaTUYECKOM METOJIE.

[TocTpoeHnne cedeHnil MHOTOIPaHHUKOB METOJIOM CleA0B. LleHTpallbHOE MPOEKTHPOBAHUE.
[TocTpoeHne ceyeHnii MHOTOIPaHHUKOB METOJIOM Mpoekiui. Teopema MeHnenas it TeTpasipa.
CkpemuBaroniyuecss mpsiMbie B MPOCTPAHCTBE. YTOJ MEXKIYy HUMH. TeopeMbl O MmapauieIbHOCTH
MPSIMBIX M TJIOCKOCTEH B mpocTpaHcTBe. [lapanienbHoe MpoeKTUpoBaHUE W M300pakeHue Quryp.
['eoMeTprueckue MecTa TOUEK B MPOCTPAHCTBE.

[lepneHMKYIApHOCTE OpSIMOW M IUIOCKOCTH.  OpTOroHaNbHOE  MPOEKTHPOBAHUE.
Haxnonnsie n npoeknun. Teopema o Tpéx mepneHAMKYIspax. PaccrosHus mexay ¢urypamu B
npocTtpancTtBe. OOMUH NMEPHIEHANKYISAP ABYX CKPEUIMBAIOIINXCS MPAMBIX. METObI HAaXO0XICHUS
PACCTOSTHUN M@Ky CKPEITUBAIOIIHUMHUCS TTPSMBIMH.

Yruel B npoctpadcTBe. [lepnenaukyasspHble TUIOCKOCTH. TpEXTpaHHBII M MHOTOIPAHHBIN
yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOrpaHHOTO yria. CBOWCTBA IUIOCKMX M ABYTPAHHBIX YIJIOB
TPEXTPaHHOTO yriia. TeopemMbl KOCUHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO YTJIa.

Bunbl MHOrorpanHukoB. IIpaBuiibHblE MHOrOrpaHHUKH. Pa3BEPTKM MHOTOIpaHHMKA.
Kpatvaitmme nyt® Ha TOBEpXHOCTH MHOrorpaHHuka. Teopema Oinepa. J[BONCTBEHHOCTh
MPaBUJIbHBIX MHOTOTPaHHUKOB.

[Tpuzma. [Tapannenenune. CaolicTBa napasuiesienuIena. [IpsimoyronbHbII
napauienenunes. Haknonnsie npusmel. [lnomane oproronansHoi npoekuuu. [lepnenaukynspaoe
CEYECHHE IPU3MBI.

[Iupamuga. Buasl nupamua. OneMEHTbl NpaBWIBHOM nupamuibl. Ilupamunabr ¢
paBHOHAKIOHEHHBIMU pPEOpPaMH U TpaHSAMHU, HX OCHOBHBIE CBoOilcTBa. Bumabl TeTpa’apos.
OpTOLEHTpUUYECKUN TEeTpadip, KapKaCHbIA TETpad/lp, paBHOTPaHHbIM TeTpa’ap. [IpsmoyronbHbIil
TeTpadap. Menuansl u OuMenuansl TeTpasapa. JlocTpauBaHHe TeTpadapa A0 Mapallielenumesa.
Tena Bpamenus: HUIMHAP, KOHYC, map u chepa. Ceuenus munuHApa, KoHyca u mapa. [lapoBoit
CErMEHT, IIapOBOM CIIOM, IIapOBON CEKTOp (KOHyC). Yceu€HHasl Mupamujaa U YCEUEHHBIN KOHYC.
KacarenbHble mpsiMple U MJIOCKOCTU. Brmcanuesie u omucanable chepsl. Kacaromuecs cdepsl.
KoMOunauu ten BpamieHus. DneMeHTbl cdepuueckoit reomerpun. Konudeckue ceueHUs.
[lmomangu moBepXHOCTEW MHOrOrpaHHuUKoB. Pa3Béprka nuiauHapa W KoHyca. Ilmomans
MOBEPXHOCTU LMIMHIApa M KoHyca. [lmomans cdepol. [lnomans chepuueckoro mosica. OOBEM
mapoBoro cinos. [Tonstue o0bEMa. O0bEMBI MHOTOTPAaHHUKOB. OOBEMBI Te BpalieHus. AKCHOMBI
o6véma. BriBon dopmyn oO0BEMOB HPSIMOYrONBHOTO Mapajuieienunena, MPU3Mbl U MHPaAMUIBL.
Dopmynbl s HaXOkAeHUs 00bEMa TeTpasapa. TeopeMbl 06 oTHoeHUsAX 00BEMOB. [Ipumnoxkenus
MHTErpaia K BBIYUCIEHUIO0 00BEMOB U MMOBEPXHOCTEH TeIl BPAIICHHUS.

KoMOuHaImm MHOTOTpaHHUKOB M T€J BpaIlleHHS.

[Togo6ue B mpoctpancTBe. OTHOLIEHHE O0BEMOB M TUIOIMIAJEH MOBEPXHOCTEH MOJIO0OHBIX
¢uryp. IIpeobpazoBanue noaodusi, romoreTus. Pemienne 3aga4 Ha MIOCKOCTH C MCTOJIh30BAaHUEM
CTEPEOMETPUUECKUX METOIOB.

JIBWKEHHUsT B TMPOCTPAHCTBE: MNapaJUICIAbHBIM IMEPEHOC, CHUMMETPHUS OTHOCHUTEIHHO
MJIOCKOCTH, LIEHTpaJbHasl CHMMETPUS, TIOBOPOT OTHOCUTEIBHO MPSIMOU.

Bexmopwvl u xoopounamwsi 6 npocmpancmee. Bekropsl U koopauHatel. CymMmMa BEKTOPOB,



YMHO>KEHUE BEKTOPA Ha YUCIIO. YTOI MexkAy BekTopamMu. CKansgpHOe IPOU3BECHNUE.

VYpaBHeHue miIockocTH. DopMmyna pacCTOSIHHS MEXKIy TOYKaMH. YpaBHEHHE chepbl.
dopmyna pacCTOSHUS OT TOUKHU A0 TIIOCKOCTH. CriocoObl 3ajaHus MPSIMOI ypaBHEHHUSIMH.

PemeHue 3ama4 U 10Ka3aTeIbCTBO TEOPEM C HMOMOIIBIO BEKTOPOB U METOJIOM KOOPIUHAT.
DneMEHTBI TEOMETPUU Macc.

TemaTuueckoe InJIaHupoOBaHHUE

Aﬂreﬁpa M Havya/ia aHajJim3a

Howmep

naparpad
a

Coneprxanne maTepuana

Komnnue
CTBO
JacoB

XapakTeprucTuKa OCHOBHBIX BUJIOB
JeSITEIbHOCTH YUY€HUKa (Ha
YpOBHE Y4€OHBIX JEHCTBHI)

10 kaace (136 yacos)

Ypok 060011eHNs 1

I'nasa I. /lelicTBUTE/IBbHbIEC YHCIA 18 Haxomuts cymmy GeckoHEYHO
1 Llenble u pallOHAIBHBIE YHCIIA 2 yOBIBAIOIICH T€OMETPUUIECKOMN
2 JleficTBUTENbHBIC YHCIIA 2 nporpeccuu. [lepeBoauTh
3 beckoneuHo yObiBatorias 2 OECKOHEYHYIO MEPHOINYECKYIO
reoMeTpHuyecKas nmporpeccus JIpo0b B OOBIKHOBEHHYIO JIPOOb.
4 Apudmernueckuil KOpeHb 4 [TpuBOIMTH IpUMEPHI (1aBaTh
HATYpaJbHON CTETICHH. onpeneneHne) apupMeTHIecKuX
5 CreneHp ¢ palMoHaIbHBIM U 2 KOpPHEH HaTypaJbHOW CTEIECHH.
JeWCTBUTENBHBIM MIOKA3aTEIAMHU [TosicHATE Ha mpUMepax MOHSITHE
Ypox 06001IeHNS 1 CTETEHHU C JH0ObIM
cucTeMaTH3alluy 3HaHUH. JEWCTBUTENIbHBIM IIOKA3aTEIIEM.
[IpumensTh npaBua AEHCTBUI C
KonTpoabHast padora Ne 1 1 paguKalamu, BBIPAKECHUAMHU CO
CTENEHSAMH C PALUOHATIBHBIM
nmokazaTesieM (JI00bIM
JIeWCTBUTENIbHBIM IIOKA3aTEIeM)
IPY BBIYUCICHUSIX U
peoOpa30BaHUAX BIPAXKEHUH.
Jloka3bIBaTh TOK/IECTBA,
coJiepxaliue KOpeHb
HaTypaJbHOM CTENEHU U CTENICHU
C JIOOBIM JIEHCTBUTEIBHBIM
HoKa3zaTesieM, IpUMeHss
pasnnyHble criocoObl. [IpuMeHsaTH
yMeHus npeoOpa3oBbIBaTh
BBIPA)KEHUS U JIOKA3bIBATh
TOKJIECTBA NP PEIICHUH 3a/1a4
HOBBIIIIEHHON CIIOKHOCTH
I'maBa II. Crenennas gyHkuus. 18 ITo rpadukam cTeneHHbIX
6 Crenennas ¢pyHKus, e€ cBoiicTBa | 3 GbyHKIUi (B 3aBUCUMOCTH OT
U rpaduk HoKa3aTess CTENEHN) ONUCHIBATh
7 B3aumuo o6patHble QyHKIMU 2 UX CBOMCTBA (MOHOTOHHOCTbD,
8 PaBHOCUIIBbHBIE YpaBHEHHS U 4 OTPaHUYEHHOCTb, YETHOCTD,
HEpPaBEHCTBA HEYETHOCTH). CTPOUTH
9 WppanmoHansHble ypaBHEHUS 4 cXeMaTU4YecKH rpaduk CTeneHHOM
10* HppatnmonaibHble HEpaBEHCTBA 2 (GYHKIIUN B 3aBUCIMOCTHU OT

MPUHAJIC)KHOCTHU TIOKA3aTCJIA




CHUCTEMATU3allUU 3HAHUU

KonTpouabHnas pabora Ne2

CTerneHu (B aHaJTUTHYECKOM
3aIIUCU PacCMaTpPUBACMOM
(GYHKIIUHN) K OJHOMY U3
paccMaTpUBaEMBbIX YHCIOBBIX
MHOYECTB (TIPH TOKA3aTeIsX,
NPUHAIISKAIINX MHOKECTBY
LEeJIBIX YUCEJI, IPU JTFOOBIX
JEWCTBUTENLHBIX TTOKA3aTEIsAX) U
IIEPEUHCIIATh €€ CBOUCTBA.
Ornpenenarb, sIBASETCS JId
¢yHkuust ooparumoil. CTpouThb
rpaduk CI0KHON (PYHKIINH,
JpOOHO-pallMOHAIBHON PYHKINN
AIIEMEHTAPHBIMHI METOJAMH.
[TpuBOANUTE IPUMEPHI CTETIEHHBIX
(GyHKUMH (3aJaHHBIX C TOMOIIBIO
bopMynbl U rpaduka),
oOJtamaromux 3aIaHHbIMHI
CBOMCTBaMU (HaIrpumep,
OTPaHUYECHHOCTH). Pa3bscHSTH
CMBICIT IEPEYNCIIEHHBIX CBOMCTB.
AHanu3upOBaTh MOBEICHNE
GyHKIUI Ha Pa3IMIHBIX y9acTKax
o0yacTu onpeeneHus,
CPaBHUBATh CKOPOCTH
BO3pacTaHus (yObIBaHHS)
bysakui. DopmMyIupoBaTh
OTIpe/IeICHUs TIEPEUNCIIEHHBIX
cBocTB. Pacnioznasarte
paBHOCHIIbHBIE IPe0oOpa3oBaHus,
npeoOpa3oBaHus, IPUBOIAILNE K
ypaBHEHHMIO cieacTBHI0. Pemare
IpOCTeNIINe UppallMOHAIbHbIE
yYpaBHEHHUs, UppaLlMOHATIbHbIE
HEPaBEHCTBA U UX CUCTEMBI.
Pacnio3HaBath rpaduku U CTpOUTH
rpaduky cTeneHHbIX (YHKIIHH,
UCIOJIb3Ys IpadonoCcTpouTeNH,
u3y4yaTh CBOMCTBA (DyHKLHUH MO UX
rpapukam. GopmynupoBarb
TUIOTE3bl O KOJINYECTBE KOPHEH
YpaBHEHMH, COJEpPrKALIIX
CTeNeHHble QYHKIUH, U
IPOBEPATH UX. BHIMOIHATD
npeoOpa3oBaHus rpaguKoB
CTETIEHHBIX (DYHKIIHIA:
napaiesibHbIA nepeHoc,
pacTsbkeHue (ckaTHe) BI0JIb OCU
opaMHAT (IocTpoeHue rpauKoB ¢
MOTyJISIMH, TOCTPOCHHE Tpaduka
oOpartHoii ¢pynkuun). [IpuMeHsTh
CBOICTBA CTENIEHHON (QYHKIIMH




IIPY PELICHUH MPUKIIAIHBIX 3324
U 327124 ITOBBINIEHHON CJIOKHOCTH.

I'nasa III. IToka3aTeabHas pyHKIUsA. 12
11 [ToxazaTenpHas QpyHKIMA, & 2
CBO¥CTBA U rpauK.
12 [Toxa3aTenpHbIC YpaBHEHUS. 3
13 [loka3zarenbHble HEPABEHCTBA. 3
14 Cucrembl IOKa3aTeabHbIX 2
YPaBHEHUH U HEPABEHCTB.
Ypok 006001IeHus U 1
CUCTEMAaTU3alU1 3HAHNUHN.
KonTpoabHnas paora Ne3 1

ITo rpadukam nmokazaTenbHON
(YHKIIUN ONTUCHIBAThH €€ CBOKWCTBA
(MOHOTOHHOCTb,
OTpaHu4YeHHOCTH). [IpuBOINTH
IIPUMEPBI ITOKA3ATEIBHON
¢GyHKIMHU (3aJaHHOM C IOMOIIBIO
dopmyibl uiu rpaduka),
obmasarolel 3aJaHHbIMU
CBOMCTBamMu (HaIpumep,
OTPaHUYEHHOCTH). Pa3bsacHATH
CMBICIT TTEPEYNCICHHBIX CBOMCTB.
AHanu3upoBaTh NOBEACHUE
(GyHKIUI HAa Pa3IMYHBIX y9acTKax
obyacTu onpeeneHus,
CpaBHUBATh CKOPOCTH
Bo3pacTanus (yObIBaHUS)
byukumii. DopMynupoBarth
OTIpeIeNIeHNUs] IEPEUNCIIEHHBIX
cBOMcCTB. Pemrars npocreiimmne
NOKa3aTeIbHbIC YPaBHEHHUS,
HEPaBEHCTBA U MX CHCTEMBI.
Pemarts nokasarenpHbie
YPaBHEHMsI METOJaMH
Pa3JIoKEHUsI HA MHOXKHUTENH,
Croco0OM 3aMeHbl HEM3BECTHOTO,
C UCIOJIb30BaHUEM CBOWCTB
(GyHKIMY, peliaTh ypaBHEHUS,
CBOJILIIMECS K KBAJPaTHbIM,
uppanvoHaIbHbIM. Pemats
[I0Ka3aTeJIbHbIC YPaBHEHMUS,
IPUMEHSS pa3IMYHbIe METO/IBI.
Pacnio3naBatk rpaduku u CTpOUTh
rpaduk Mmoka3aTeabHON (YHKIIUH,
UCIOJIb3Ys IpadonoCcTpouTeN,
u3y4yaTh CBOMCTBA (DYHKLIMH 110
rpapukam. GopmynupoBarb
TUIOTE3bl O KOJINYECTBE KOPHEH
YPaBHEHMH, COJEeprKALINX
HOKa3aTeIbHYI0 (PYHKIUIO, U
POBEPATH UX. BHIMOIHATD
npeobOpa3oBaHus rpaduka
NOKa3aTeIbHON QYHKIMH:
napaiesibHbIi nepeHoc,
pacTsbkeHue (Ckatue) BAOIb OCH
OopAMHAT (MOCTpOEHHUE rpadukoB
C MOAYJISIMH, TIOCTPOEHUE
rpaguka oOpaTHOU QYHKIUH).
IIpuMeHATH CBOMICTBA
NoKa3aTeIbHON QYHKIMU MTPH
pelIeHNH IPUKIIAIHBIX 33/1a4 U




3aaa4 MOBBIIICHHOMN CIIOKHOCTH.

I'nasa IV. Jlorapudpmuyeckas GpyHKIUs. 19
15 Jlorapudmer. 2
16 CBoiicTBa j10TapH(PMOB. 2
17 JlecaTu4HbIE U HaTypajIbHbIE 3
J0rapupMBblL.
18 Jlorapudmuueckas QyHKIH, €€ 2
CBO¥CTBA U IrpauK.
19 Jlorapugmuueckie ypaBHEHHS. 3
Jlorapudmuueckrue HepaBeHCTBA.
20 Ypok 006001IeHus U 4
CUCTEMAaTU3alM1 3HAHNUMN.
2
KountpoabsHnas pa6ora Ned
1

BreinonnuaTe npocreimme
npeoOpazoBaHUs
Jorapu(pMHUUECKUX BBIPAKEHUH C
UCIIOJIb30BAHNEM CBOWCTB
norapu@MoB, ¢ TOMOIIBIO GPOPMYIT
nepexona. [lo rpaduky
JorapupMuUecKoi GyHKIUN
OIIMCBIBATh €€ CBOMCTBA
(MOHOTOHHOCTb,
OTPaHUYEHHOCTH ).

IIpuBOoaUTH IPUMEPHI
Jorapu@Muueckor GyHKINH
(3a1aHHON C MOMOIIBIO (HOPMYJIBI
uiu rpaduka), oonanaromei
3aJJaHHBIMH CBOMCTBaMU
(Hampumep, OTpaHUYEHHOCTH).
Pa3bpacHATE cMBICI
MEPEYUCIICHHBIX CBOWCTB.
AHanu3upoBaTh NOBEACHUE
(GyHKIIUI HAa Pa3IMIHBIX y9acTKax
o0yacTy ompeieNIeHus,
CpaBHUBATh CKOPOCTH
Bo3pacTaHus (yObIBaHHS)
bysakmi. DopMyIupoBaTh
OTIpeIeNICHNUs IEPEUNCIIEHHBIX
cBOICTB. Pemats mpocreiinme
jgorapumMuyueckrie ypaBHEHUS,
JorapumMuUecKrie HEpaBeHCTBA U
ux cuctemsl. Pemars
JorapuMuUecKue ypaBHEHUs
pa3IMYHBIMU METOJAAMH.
Pacnio3naBate rpaduku U CTpOUTH
rpaduk JorapuGMUIecKon
(GyHKIMH, UCTIONB3YS
rpadonocTpouTenu, u3y4arb
CBOMCTBa (YHKIIMHU 1O rpaduKam,
dbopMynupoBaTh TUMOTE3HI O
KOJIMYECTBE KOpPHEW ypaBHEHHIH,
coJIeprKaluX JorapupMUIECcKyro
(byHKIHIO, U IPOBEPATH UX.
BeinossaTe npeobpazoBaHus
rpaguka jorapupmMuyeckon
(GyHKIUY: MapajuieabHbIN
HepeHoc, pacTsbKeHue (CxkaTHe)
BJIOJIb OCH OPJMHAT (TIOCTPOEHHE
rpauKOB C MOTYJISIMH,
noctpoeHue rpapuka oopaTHOM
¢bynkun). [IpumensTs cBoiicTBa
JorapupmMuuecKoi GyHKINUU TpU
peLIeHUH MPUKIIAJIHBIX 33/1a4 U
3a/1a4 MOBBIIIEHHOM CJI0KHOCTH.




I'naBa V. Tpuronomerpudeckue (popmy.ibl.

27

IlepeBoUTH TPaLyCHYIO MEPY B

21 Pannannasa mepa yrina. 1 panuaHHyro u o0patHo. Haxoauth
22 [ToBOpPOT TOUKM BOKpYT Hauana 2 Ha OKPY)KHOCTH T10JIOKEHHE
KOOpAMHAT. TOYKH, COOTBETCTBYIOIICH
23 Omnpenenenue cuHyca, KOCHHyca U | 2 JTAHHOMY JICHCTBUTEIBHOMY
TaHTeHCa yIiia. YHCITy.
24 3HaKu CUHYca, KOCUHYCA U 1 Haxomuts 3HaKku 3HaYeHUN
TaHTeHCa CHHYCa, KOCHHYCa, TAHTEHCA
25 3aBUCUMOCTb MEX/1y CUHYCOM, 2 yucia. BeIsABIATE 3aBUCUMOCTD
KOCHHYCOM M TAaHT€HCOM OJTHOTO H MEX]Ty CHHYCOM, KOCHHYCOM,
TOTO XK€ yIJa. TAHT€HCOM OJTHOTO M TOTO XK€
26 TpuroHomeTpruyeckue TOXKASCTBA. | 3 yria. [IpumeHsaTs nanHbie
Cunyc, KOCHHYC ¥ TaHTEHC YTJIOB 3aBHCHUMOCTH ISl IOKA3aTeIbCTBA
27 am—a 1 TOKJIECTBA, B YaCTHOCTH Ha
DOpMyIIBI CIOKEHUS. OIpeaEeIEHHBIX MHOXKECTBAX.
28 CuHyc, KOCHHYC U TaHTEHC 3 [TpumensTH IpU
29 JIBOMHOTO yrJa. 2 npeoOpa30BaHUSIX U BHIYMCICHHSIX
CunHyc, KOCHHYC ¥ TaHTE€HC (bopMyITBI CBSI3U
30 MOJIOBHHHOTO YTJIA. 2 TPUTOHOMETPHUYECKUX PYHKITUI
@opMyITBI TPUBEICHHS. YIJIOB a U —a, (PopMyIIbI
31 CymMa ¥ pa3HOCTh CHHYCOB. 2 CIIOXKeHHUs, POPMYIIbI IBOWHBIX U
32 CymMa 1 pa3HOCTh KOCHHYCOB. 3 MOJIOBUHHBIX YIJIOB, (GOPMYJIbI
NPUBEICHUS, POPMYIBI CYMMBI H
Pa3sHOCTH CHUHYCOB, CYMMBI U
Pa3sHOCTH KOCHUHYCOB,
IIPOM3BECHUS CHHYCOB U
KOCUHYCOB. Jloka3bIBaTh
TOKIECTBA, IPUMEHSS PAa3IUYHbIC
METO/Ibl, UCHIOJIb3Ys BCE
u3ydeHHble popmyiibl. [IpuMeHATH
BCE M3y4YEHHbIE CBOWCTBA U
(opMyIIbI TP peIIEHUH
IPUKIIAJHBIX 3a/1a4 U 3a7a4
HOBBIIIEHHON CJIO’KHOCTH.
I'naBa VI. Tpuronomerpuueckue 18 YMeTh HaX0IUTh APKCUHYC,
YPaBHEHMSI. ApPKKOCHHYC, apKTaHT€HC
33 VYpaBHeHue cos x = a3 3 JIEACTBUTEIILHOTO YUCIIA.
34 VYpaBHenue sin x = a3 3 [IpuMeHATH CBOMCTBA apKCUHYCA,
35 VYpaBHeHue tg x = a2 2 apKKOCHHYCa, apKTaHIeHCa YKca.
36 Perienne TpUroHoMeTprUUECKUX 5 [TpumensTs GopMysl s
YpaBHEHUI HAaXOXKJI€HUsI KOPHEU ypaBHEHUN
37* [Tpumeps! pemieHus npocredmmx | 2 cosx=a,sinx=a,tgx=a.
TPUTOHOMETPUUYECKHX HEPABEHCTB YMmers pemathb
Ypok 060011eHus u TPUTOHOMETPHUECKHE YPaBHEHUSI:
cucTeMaTH3aluy 3HaHUH 2 JUHENWHBIE OTHOCUTENIHO CUHYCA,
KOCHHYca, TaHI'€Hca yria (4ucia),
KonTpoabHnas pabora NeS CBOJIALIUECS K KBaPATHBIM U
1 JIPYTUM anreOpanyecKum

YPaBHEHUSIM MOCJIE 3aMEHbI
HEU3BECTHOTO, CBOJIALIMECS K
MPOCTEUILIUM
TPUTOHOMETPUYECKUM




YPaBHEHUSIM I10CIIE PA3I0KEHUS
Ha MHOxUTeNH. Pemarts
OJIHOPOJHBIE (I1EPBOIl U BTOPOI
CTEIIEHH) YPaBHEHUS
OTHOCHUTEJIBHO CUHYCA U
KOCHHYCa, a TAKXKE CBOSIIMECS K
OJHOPOJIHBIM YPAaBHEHUSIM.
Hcnone3oBats MeTO
BCIIOMOT'aTEJIBHOIO yIJIa.
[IpumensaTs METO
MPEBAPUTEIIBHOM OLICHKH JIEBOM
Y IIPaBOM 4acTeH ypaBHEHUSI.
YMeTb NPUMEHSTh HECKOJIBKO
METOJIOB IIPH PELICHUN
ypaBHeHus1. Pemats HecoKHbIE
CHUCTEMBI TPUTOHOMETPUYECKHUX
ypaBHeHUH. Pemars
TPUTOHOMETPUYECKUE
HEPaBEHCTBA C IOMOIIBIO
€IMHUIHOUN OKPYKHOCTH.
[TpuMeHsTH Bce U3yYEHHbIE
CBOMCTBA U CIIOCOOBI peleHust
TPUTOHOMETPUUECKUX YpaBHEHUI
Y HEPABEHCTB IIPH PEIICHUN
IIPUKJIAIHBIX 3a7a4 U 3a7a4
NOBBIIIEHHON CJIOKHOCTH.

HTorosoe nosBropeHue
IIpome:kyTouHas arrectanus 3a kypc 10

11

KJacca.

11 knacc (136 yacos)

I'maBa VII. Tpuronomerpuveckue 20

GyHKIum.

38 OO6uacTh onpeaeseHus u 3
MHOXECTBO 3HAUCHUHN
TPUTOHOMETPUIECKUX (DYHKIHHA

39 YETHOCTb, HEYETHOCTD, 3
NEePUOJUYHOCTD
TPUTOHOMETPUYECKUX (DYHKIHIA

40 CBoiicTBO QyHKIIMM Yy =cos X M €€ | 3
rpaduk.

41 CBoiicTBO QyHKIIMM y =sin X M €€ | 3
rpaduk

42 CBo#CTBO QYHKIMM Y = tg X U €€ 2
rpaduk

43* OOpatHble TpUTOHOMETpUYECKHE | 3
GbyHKITII
Ypok 060011eHus u 2
cucTeMaTH3aluy 3HaHUH
KonTtpoabHnas padora Nel 1

ITo rpaduxam yHKIIMIA
OTIHMCHIBATh UX CBOMCTBA
(MOHOTOHHOCTb, OTPAaHUYEHHOCTb,
4ETHOCTh, HEUETHOCTD,
NepUOIUYHOCTD). [IpuBOIUTH
npuMepsl QyHKIUH (3a4aHHBIX C
MOMOIIBI0 (POPMYITBI HITH
rpaduka), o0Jagaronmux
3aJJaHHBIMHU CBOMCTBAMU
(HanmpuMep, OTPaHUYCHHOCTH).
Pa3bsacHATH cMbICT
NEePEUHCICHHBIX CBOMCTB.
N3006pakaTh rpaduKu CIOKHBIX
GyHKIUI ¢ TOMOIIBIO
rpaornocTpouTeiei, ON1ChIBaTh
UX cBOMcTBa. Pemars
IIPOCTEHILINE
TPUTOHOMETPHUUYECKHE
HEpPaBEHCTBA, UCTIONb3Ys rpaduk
¢ynkiun. Pacno3naBate rpaguku
TPUTOHOMETPUUYECKUX (PYHKIIHUH,
rpaduku 00paTHBIX




TPUTOHOMETPHUYECKUX (PYHKIIUH.
[IpumensTh U 10Ka3bIBaTh
CBOICTBa OOpAaTHBIX
TPUTOHOMETPHUYECKUX (PYHKIUH.
CrpouTth rpaduku 31eMeHTapHbBIX
(GyHKUMH, UCTIONIBb3YS
rpadonOCTPOUTEINN, U3YIaTh
CBOMCTBA 3JIEMEHTaPHBIX
¢byHKIHMi 10 MX TpaduKam,
(GopMyIupoOBaTh FMIOTE3BI O
KOJIMYECTBE KOPHEN YPaBHEHUH,
COJIEpIKallUX JIEMEHTapHbIE
(GyHKIMH, U IPOBEPSTH UX.
BoinonHaTe npeobpazoBanus
rpaduKOB JIEeMEHTAPHBIX
GYHKIUN: TapauienbHbIN
MEPEHOC, pacTsHKEHHE (CoKaTue)
BJIOJIb OCH opAuHAT. [[puMeHsTh
JIPYTUE JIEMEHTAPHBIE CIIOCOOBI
MOCTPOCHUS TPaduKOB. YMEThH
MPUMEHSTH Pa3JIN4HbIE METO/IbI
JI0Ka3aTeIbCTB HCTUHHOCTH.

I'masa VIIL IIpousBoanas u eé 20

reoMeTPpUYEeCKHid CMBICJI.

44 [IpousBoHas 3

45 [IpousBoHas CTETIEHHOM 3
byHKIIN

46 [IpaBuna quddepeHnupoBanus 3

47 [Tpou3BoIHBIE HEKOTOPBIX 4
AJIEMEHTapHbBIX PyHKIUI

48 ['eomeTpuyeckuii cMbICIT 4
MPOU3BOJHOM
Ypoxk 060011IeHHS 1 2
CUCTeMAaTU3alluK 3HAaHUN
KonTpoabHas padora Ne 2 1

[IpuBOUTE IPUMEPHI
MOHOTOHHOM YHCIIOBOH
MOCJIEA0BATENLHOCTH, HMEIOIEH
npeaes. BeraucisaTs npeness
MocJeIoBaTeabHOCTEH. BEIICHSTS,
SIBJISIETCS JIU TIOCJIEI0BATEIBHOCTE
cxomsmenca. [IpuBoauth
npuMepsl (PYHKIHH, SIBISIONTAXCS
HEIMPEPHIBHBIMU, UMEIOIIIHNX
BEPTUKAIbHYIO, TOPU30HTAIbHYIO
ACHUMIITOTY. 3aIUChIBATh
ypaBHEHUE KOKION U3 dTUX
ACUMIITOT. YMETh 1O rpaduKy
(byHKIMH OTIpeIesTh
MPOMEXYTKH HEMPEPHIBHOCTU U
TOYKHU pa3pbiBa, €CIIU TAKHUE
HMEITCI. YMETH J0Ka3bIBaTh
HENPEPBHIBHOCTH (DYHKIIHH.
Haxoauts yrinoBoii koadduiueHt
KacaTeJabHOU K TpapuKy QyHKIUH
B 3aJaHHOM Touke. HaxoauTh
MT'HOBEHHYIO CKOPOCTH JIBHXKEHUS
MaTepUaIbHOU TOYKH.
AHanM3UpoBaTh MOBEACHUE
GyHKIMIA Ha pa3IMYHbIX ydacTKax
o0actu onpeneneHus,
CpaBHHUBATh CKOPOCTH
BO3pacTaHus (YObIBaHUS)
byukuwmii. Haxoauts
MIPOU3BOTHBIE DIIEMEHTAPHBIX




¢byukumii. Haxouth
IPOU3BOJIHBIE CYMMBI,
NPOM3BEACHUS M YACTHOTO JBYX
(byHKIMI, TPON3BOAHYIO CIIOKHOMN
¢ynkun y = f(kx + b).
OOBACHATH U WILTIOCTPUPOBATH
HOHSTHE Ipesesa
I10CJe10BaTeNbHOCTH. [IpuBOIMTE
IIPUMEPBI MTOCIIEI0BATEILHOCTEN,
UMEIOIIUX MTpees U He UMEIOIINX
npenena. [lonb3oBarbes TeopemMoit
0 Tpezesie MOHOTOHHOM
OTPAHUYEHHOU
IIOCJIEI0BATEIILHOCTH. BBIBOIUTH
(bOpMYIBI JUTHHBI OKPYKHOCTH U
romaau kpyra. OObSICHAT U
WUTIOCTPUPOBATH TIOHATHE
npenena QyHKIUU B TOUYKE.
[TpuBoIUTH IpUMeEpPHI HYHKIIHH,
HE UMEIONINX Ipe/esia B
HEKOTOPOU TOYKE. BhIUUCIATH
npenenbl QyHKIUI.
AHanu3upoBaTh NOBEACHUE
GyHKIMI Ha pa3IMYHBIX ydacTKax
obnactu onpenenenusa. Haxoautp
aCUMNTOTHI. Beruncnsare
npupanieHre QyHKIUU B TOUKE.
CocTaBiiTh U UCCIIEOBATh
Pa3HOCTHOE OTHOIIIEHUE.
Haxoauts npenen pasHOCTHOTO
OTHONICHUSI. BhIYKCHsATh 3HaUCHNE
MPOU3BOIHOM (PYHKIIMU B TOUKE
(o ompenenenuto). Haxomure
yri10Bo# KodhuimeHT
KacaTelbHOU K rpaduKy QYyHKIIUN
B TOYKE C 3aJaHHOM a0CIMCCOIA.
3anuceIBaTh ypaBHEHHE
KacaTeJNbHOU K rpaduky GyHKIHH,
3aJaHHOM B Touke. Haxoauthb
MIPOU3BOIHYIO CIIOKHOUW QYHKIUH,
obpatHoit pyHkuuu. [IpumMeHsTH
HOHSATHE MPOU3BOAHOM MpH
peleHn! 3a1au.

I'nmaa IX. [Ipumenenne npon3BoIHOM K 18

MCCIIEIOBAaHUIO (DYHKITHH.

49 Bospacranue u yobiBaHue 2
GbyHKIUH.

50 DKCTpeMyMbI (QYHKITUH. 3

51 [IpumeHeHne Nponu3BOIHON K 4
MOCTPOEHHIO IPaUKOB HYHKIIHI

52 Haubounbiee n HauMeHblee 3

3Ha4eHUs QyHKLIUU

HaxonuTh BTOPYIO MPOU3BOIHYIO
U YCKOPEHHE Ipoliecca,
OINMCBHIBAEMOTO € TIOMOUIBIO
¢dopmynbl. Haxoaute
IPOMEXYTKH BO3pacTaHUs U
yObIBaHUS (QYHKLUH.
Jloka3bIBaTh, YTO 3aaHHAs
¢dyHKIMsA Bo3pacTaet (yObIBaer)
Ha YKa3aHHOM IPOMEXYTKE.




53* Brimyknocts rpaduka pyHkuum, 3 Haxoauts Touku MUHMMYMa 1
TOYKHU Tiepernda Makcumyma QyHkiun. Haxoants
Ypok 00001eHNs 1 2 HauOOoJIbIIIee U HAMMCHBIIIEE
cHCTEeMaTH3aluy 3HAHUH 3HaYeHHs (PYHKLIUHU Ha OTPE3KeE.
HaxoauTe Hanbombiee u
HaMMEHbIIee 3HAYCHUS (PYHKITIH.
KonTpouabHnas pabora Ne3 1 HccnenoBaTh PyHKIHIO C
IIOMOILBIO IIPOU3BOIHON U
ctpouts e€ rpaduk. [lpumensTs
NPOM3BOJIHYIO TIPU PEUICHUN
TEKCTOBBIX, TEOMETPUYECKHX,
(bU3NYECKUX U APYTUX 334a4.
I'nasa X. UuTerpaJ. 17 Boruncnsate npuliamkéHHOe
o4 [IepBooGpa3nas. 2 3HauEHUEe TUIOIIA N
55 [IpaBusna HaxoXIeHUS 2 KPUBOJIMHEHHOM TpPATICINH.
epBOOOPa3HBIX Haxonuts nepBooOpa3Hbie
56 [Inomans KpUBOIMHEHHON 3 ¢ynkumii: y=xp,rae pOR,y=
Tparnenuy U HHTerpat sin X, y = Cos X, y = tg X.
S7 Brruncnenue nnaTerpanon 2 Haxoauts nepBooGpa3Hbie
58 Boruncnenue miomaseii ¢ ¢yukuwmit: £(x) +g (x), kf(x)u f
TTOMOTIIHIO0 UHTETPAJIOB (kx +b). BeraucnsaTs miomaan
59 [IpumMeHenne npon3BOIHON U 3 KPUBOJIMHENHOM TPAIELVH C
WHTETpaja K peleHHIo nomMo1bto hopmynel HeroToHa—
MPAaKTUYECKUX 3a7a4 Jletionuna. Haxoauts
Ypox 06001eHNT 1 2 npuOIMKEHHBIE 3HAUCHUS
cucTeMaTH3aluy 3HaHUH MHTErpajoB. BeluncasaTh miomams
KPUBOJMHEWHOW Tpanenuu ¢
KonTposbHas padora Ne4 1 IIOMOLIBIO UHTErpasa.
I'nasa XI. KomOnnaropuxka. 13 [IpuMeHATH pU pelIeHny 3a1a4
60 [IpaBuno npousBeneHus 2 METOJ MaTEMaTUYECKOMN
61 [TepecTtanoBKM 2 uHAyKuu. [IpumensaTs npasuio
62 Pa3zmemenus 2 IIPOM3BEACHUS NPU BBIBOJIE
63 CodyeTaHus U MX CBOMCTBA 2 dhopMyIIBI YKCIIa TIEPECTAHOBOK.
64 bunom Herotona 2 Co3pnaBaTh MaTEMaTUUYECKUE
Ypoxk 060011eHHS 1 2 MOJEJIH ISl pEeLIEHUs
cucTeMaTH3aluy 3HaHUH KOMOMHATOPHBIX 3a/1a4 ¢
HOMOILBIO OJCUETA YKcia
KontpoJabHnas padora NeS 1 pa3MeIlleHH, IepECTaHOBOK U
couetanuil. Haxoauts uncino
NEPECTaHOBOK C HOBTOPEHHSIMHU.
Pemate koMOMHaTOpHBIE 33/1a4H,
CBOJIALIMECS K TOJCUETY YUCia
COUYETAHUH C MOBTOPEHUSIMH.
[TpumensaTs Gpopmyny GuHOMA
Herorona. IIpu Bo3BeneHun
OMHOMA B HATYpPAJIbHYIO CTENICHb
HaXOJIUTh OMHOMUAJIbHBIE
K03 PUIIHEHTHI TPU TOMOLIH
TpeyroybHuka Ilackans.
I'masa XII. DiiemeHTHI TeOpUHn 13 IIpuBOAUTE IPUMEPSHI CITYy4aHBIX,
BEPOSITHOCTEI. JIOCTOBEPHBIX U HEBO3MOKHBIX
65 | CobpIThs. 1 coObITHIl. 3HATh ONpeeeHNe




66 KombOunarus coObITui. 2 CYMMBI U IPOU3BEACHUS COOBITHH.
[TpoTHBOIOIOKHOE COOBITHE 3HaTh ONPEJEIIEHNE BEPOSATHOCTH
67 BeposTHOCTH COOBITHS 2 COOBITHS B KJIACCHUYECKOM
68 CrnosxeHue BeposSTHOCTEH 2 noHuMaHuu. [IpuBOIUTH
69 He3zaBucumblie coObITHS. 2 IpUMEpPbl HECOBMECTHBIX
YMHOXKEHUE BEPOSITHOCTEH. coObITHil. HaxouTh BEposTHOCTH
70 CraTucTtrueckas BEpOsITHOCTb. 2 CYMMBbI HECOBMECTHBIX COOBITHIA.
VYpox 0600meHus u 1 HaxoauTh BEpOSITHOCTD CyMMBI
CUCTEMAaTHU3al11 3HAHUN IIPOU3BOJIBHBIX COOBITUH. VIMeTh
MpeCTaBICHUE 00 YCIOBHOM
BEpPOSTHOCTH COOBITHI. 3HATH
KountpoabsHnas pa6ora Ne6 1 CTPOTOE OTpEICIICHNE
HE3aBHCUMOCTH JIBYX COOBITHH.
Nmets npeacrasiaeHue o
HE3aBHCUMOCTH COOBITHI U
HaXOJUTh BEPOSITHOCTh
COBMECTHOT'O HACTYIUIEHHUS TaKUX
coObITHI. Brauciars
BEPOSITHOCTH MOTYYECHHUS
KOHKPETHOTO YHCJia YCIIEXOB B
VCIIBITaHUSAX bepHymn.
I'nasa XIII. CraTtucTuka. 9 3HaTh NOHATHE CIIy4alHOU
71 Crny4daiiHble BETMYUHBI 2 BEJINYUHBI, IPEACTABIATH
72 LlenTpanbHbIC TCHACHIINH 2 pacrpeneneHue 3Ha4eHU
73 Mepsr pazbpoca 3 JUCKPETHOM CIIy4aitHOMI
Ypox 06001IeHNS 1 1 BEJINYUHBI B BUJIE YACTOTHOMN
cucTeMaTH3aluy 3HaHUH TaOJIMILIBI, TOJINTOHA YaCTOT
(OTHOCHTEIBHBIX YaCTOT).
KonTpoabHas padora Ne7 1 [IpencraBisTs pacnpenesneHue

3HAYEHUU HEMPEPbIBHOMN
CIIy4ailHO! BEJIMYUHBI B BUJIE
YaCTOTHOM TaOIUIIbI U
TUCTOIPAMMBI. 3HATh IOHATHE
reHEepaIbHON COBOKYITHOCTH U
BbIOOpKHU. [IpuBOUTE IPUMEpBI
penpe3eHTaTUBHBIX BIOOPOK
3HAUYEHUM CITydallHOW BEJIMYMHBI.
3HaTh OCHOBHBIE LICHTPAJIbHBIE
TEHJCHLIUH: MOAY, MEIUAHY,
cpennee. HaxoauTs nieHTpanbHbIe
TEHJCHIIUU Y4E€OHBIX BBIOOPOK.
3HaTh, KaKas U3 LICHTPaJIbHbIX
TEH/ICHIINH HamIy4IuM o0pa3om
XapaKTepU3yeT COBOKYITHOCTD.
HmeTs npeacTaBiIeHNE O
MaTEMaTHYECKOM OKUIAHHH.
BrruncnsaTe 3HaueHNE
MaTEMaTHYECKOTO OKUJaHUS
CIIy4allHOM BEIUYMHBI C
KOHEYHBIM YHCIIOM 3HAYEHUH.
3HaTh OCHOBHBIE MEpPhI pazbpoca
3HAYCHUH CIIyYalHOW BEJIMYUHBIL:




pa3Max, OTKJIOHEHHUE OT CPEIHETO
u qucnepeuto. Haxoauts Mepel
pasz0poca cirydaiiHOW BEJTMYUHBI C
HEOOJIbIINM YHCIIOM Pa3JIMYHbIX
€€ 3HAYCHHUH.

Hrtorosoe

MMOBTOPECHUE

IIpome:xyTouyHas arTecranus 3a Kype 11

KJacca.

14

I'eomerpus

Homep
naparpa

ban

MYHKTA

Conep:kanue MaTepualia

Koa-Bo
JaCOB

XapakTepucTHKAa OCHOBHBIX
BHU/IOB /1eATEJILHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

10 kjaacc (68 yaco)

T'1asa VII
INJIAHUMET

I. HexoTopsbie cBeieHUA U3
WM.

12

81

VYTuBl 1 OTpE3KH, CBA3aHHBIE C
OKPYXHOCTBIO

4

DopMyIUpOBaTh U JOKA3bIBAThH
TEOPEMBI 00 yriie MexIy
KacaTeJIbHOU U XOpI0id, 00
OTpe3Kax MepeceKaromuXcst XOp/I,
0 KBaJpaTe KacaTelbHOM;
BBIBOJIUTH (DOPMYJIBI JUIS
BBIYUCJIICHUA yr.]'IOB MC)K)]y JABYMs
MePECEKAIOIMUMHUCS XOPIaMH,
MEXIy IBYMS CEKYIITUMU,
MPOBEAEHHBIMH U3 OJTHOM TOYKH;
bopMyIMpOBaTh U JT0KA3bIBAThH
YTBEP>KJICHHS O CBOMCTBAaX U
MPU3HAKAX BIUCAHHOTO U
OTIMCAHHOTO YETHIPEXYTOJILHUKOB;
penaTh 3aJ1a4M C UCTIOJIb30BaHUEM
H3YYCHHBIX TEOPEM B (GOPMYIL.

82

Pemenue TpeyroisHUKOB

BeiBoauts hopmyisl,
BbIpaXarouiue MeauaHy u
OHCCEeKTPUCY TPEYTOJbHUKA Yepes
€ro CTOPOHBI, a TAKXKE pa3IUnyHbIE
dbopMyIbI MIOMAAN
TpPeYroJabHuKa; GOpMyIUpOBaTh U
JIOKa3bIBaTh YTBEPKIACHUS 00
OKPYKHOCTH U IIpsAMOi Diinepa;
pemaTh 3aJ1a4u, UCIOJIb3Ys
BBIBEJICHHBIE ()OPMYIIBI.

83

Teopema Menenas u UeBbl

DopMyIMpoBaTh U JOKa3bIBAThH
TeopeMbl MeHenast u UeBsl U
HCII0JIb30BATh UX IPU PELICHUH
3a7ad4.

84

Onnunc, runepboia 1 napadoia

DopMynTupoBaTh ONpPEICTCHHS
3IUIMIICA, TUTIEPOOITBI U TapadoIIbI,
BBIBOJUTH UX KAHOHUYECKHE
ypaBHEHMS U U300paxarb ITH
KpHBBIE Ha PHCYHKE

BBenenune

[TepeuncnsiTb OCHOBHBIE (PUTYPBI




[

IIpeamer crepeomerpun
AXCHOMBI CTEpEOMETPUU

B [IPOCTPAHCTBE (TOUKA, IpAMas,
IUIOCKOCTH), (GOpMYITHPOBATH TPU
AKCHOMBI 00 UX B3aMMHOM
PacIoIOKEHUH U
WILTIOCTPUPOBATH 3TH aKCHOMBI
IIpUMEpaMU U3 OKPYKaoIIEeH
00CTaHOBKHU.

HexoTopsie ciencTBus U3 akCUOM.

DopMynHMpoOBaTh U T0Ka3bIBaTh
TEOpEMY O IIIOCKOCTH,
IIPOXOJAIIECH Yepe3 MPsMYIO U He
JIeXKAIYyI0 Ha HEW TOUKY, U
TEOpPEMY O IIIOCKOCTH,
MPOXOJISIIEN Yepe3 1Be
IIEPECEKAIOIINECS TIPSIMBIE.

I'nasa I. IIapansieJbHOCTb NPAMBIX U
IVIOCKOCTEH.

16

81

4

ol

§1. [lapanneJbHOCTH NPAMBIX,
NPSAMOI U IIOCKOCTH.
[TapannensHbIe TpsIMBIE B
MIPOCTPAHCTBE
[TapamrensHOCTE TPEX MPSIMBIX
[TapamrensHOCTE IPAMON U
MJI0CKOCTH

DopMynHMpoBaTh ONPEACICHHUE
napajuIeIbHbIX IPSIMbIX B
pocTpaHcTBe, GOPMYyIUPOBATH U
JOKa3bIBaTh TEOPEMBI O
napauIeIbHBIX IPSIMBbIX;
00BSACHATH, KAaKH€ BO3MOYKHBI
CJIy4ay B3aMHOTO PacIojIOKeHUs
IIPSIMOM M TUIOCKOCTH B
POCTPAHCTBE, U MPUBOJAUTH
WUTIOCTPUPYIOIIHNE TPUMEPHI U3
OKpYXKarolel 00CTaHOBKH;
bopMyIHpOBaTh ONPECIICHUE
napasulebHbIX NPSIMOU U
IJIOCKOCTH, (POPMYIUPOBATh U
JIOKa3bIBaTh YTBEPKICHUS O
napauIeIbHOCTU MPSIMON U
MIJIOCKOCTH (CBOMCTBA M MPU3HAK);
pelaTh 3a/1a4i Ha BIUUCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE CO
B3alMHBIM PACIIOJIOKEHUEM
MPSIMBIX U TJIOCKOCTEA.

82

\‘

BsaumHoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE. YTOI
MEXIY ABYMS IPSIMBIMU
CkpernuBaromecs mpsmelie.
VYTl ¢ cOHanpaBICHHBIMU
CTOPOHAMHU.

VYron Mexy npsMbIMU

OOBACHATH, KAKME BO3MOKHbI
CJIy4ay B3aMMHOTO PacIOjIOKEHUs
JIBYX IPSIMBIX B IIPOCTPAHCTBE, U
IIPUBOIUTH WITKOCTPUPYIOLIUE
npuUMepbl; GOpMyIUPOBaATH
OIIPEIEIIEHNE CKPEIUBAIOIINXCS
OpSAMBIX, GOPMYIUPOBATH U
JI0Ka3bIBaTh TEOPEMY,
BBIPAYKAIOLIYIO IPU3HAK
CKPEIHBAIOIINXCS NPAMBIX, U
TEOpEMY O IIJIOCKOCTH,
MPOXOISIIEN Yepe3 OAHY U3
CKPEIHBAIOIINXCS MPSMBIX U
HapajuleJIbHON APYroy MpsiMOii;
OOBSICHATD, KaKUE J1Ba JIyya
Ha3bIBAIOTCSl COHANIPABJICHHBIMH,
(dbopMynHpOBaTh U JIOKa3bIBATh




TeopeMy 00 yriax ¢
COHaIpaBJICHHBIMU CTOPOHAMMU;
O6'b$ICH5'ITB, YTO HA3bIBACTCA
YIJIOM MEX/Y MEPECeKArOITUMUCS
HPSMBIMU U YIJTIOM MEXIY
CKpCHIUBAOIIUMHUCA IIPSAMBIMU
peuaTth 3aaa4M Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBSI3aHHBIC CO
B3aMMHBIM PACIIOJIOKCHHUEM IBYX
MNPAMBIX W YI'JIOM MCKIAY HUMH.

KonTposbHas padora Ne 1

83 IMapajiebHOCTH MJIOCKOCTEH 2 DopMyaMpoBaTh ONpEEIEHUE
10 [TapannenbHbIE IIIOCKOCTH MapasuiebHbIX MIOCKOCTEH,
11 CpoiicTBa napamienbHbIX bopMynupoBaTh U JOKa3bIBaTh
IIJIOCKOCTEMN YTBEPKJICHHUSI O IPU3HAKE U
CBOMCTBAX NapaJlIeIbHBIX
IIOCKOCTEH, NCTIOJIH30BaTh ATH
YTBEPKACHUS MPU PELICHUN
3ajad.
84 Terpasap u napanienenunes 4 OObsCHATD, Kakas purypa
12 Terpasrmp HA3bIBAETCS TETPAdIPOM U KaKas
13 [Mapannenenunen napajuieJienune oM, MoKa3blBaTh
14 3ajaun Ha MOCTPOCHUE CEUEHUN Ha YepTekax M MOJIEIIX UX
AJIEMEHTHI, U300paxkaTh ATH
(buUTyphl Ha PUCYHKAX,
WUTIOCTPUPOBATH C UX MIOMOIIBIO
pa3NyHbIe cydau B3aUMHOTO
PacIoJIO0KEHUs IPSIMbIX U
IJIOCKOCTEN B MPOCTPAHCTBE;
dbopMynupoBaTh U JOKa3bIBAThH
YTBEPKACHUS O CBOMCTBAX
napasuienenumnena; oObsCHSTS,
YTO HA3bIBAETCS CEUCHUEM
TeTpadpa (mapaiesienurea),
peliaTth 3a/1aul Ha IOCTPOCHUE
CEUeHUN TeTpasapa u
napajuieNienumnesia Ha YepTeke.
KontpoJabHas padora Ne2 1
3auér Nel 1
I'nasa II. IlepnieHIUKYJSIPHOCTD NIPSAMBIX U | 17 DopMyIUpOBaTh OIIPEACICHUE
IUIOCKOCTEI. NEPIEeHIUKYISPHBIX MPSMBIX B
81 [leprieHAUKYIAPHOCTD MPSIMOK U | 5 POCTpaHCTBE; GOPMYIUPOBATH U
IJIOCKOCTH JIOKa3bIBaTh JIEMMY O
15 [leprienauKynsipHbIE MpsIMBbIE B NEPIEHIUKYIAPHOCTU ABYX
IIPOCTPAHCTBE NapaJuIeIbHBIX IPSAMBIX K TPEThEN
16 [TapannenpHble NpsMbIE, npsaMoil; popMyaupoBaTh
NEPIEHIUKYIIPHBIE K IITIOCKOCTU OTIPEJEIICHNE TIPSIMOH,
[Ipu3Hak nepneHMKyIIpHOCTH NEPNEHIUKYIIPHON K INIOCKOCTH,
17 MPSIMON U TJIOCKOCTH Y IPUBOJUTDH WIUTIOCTPUPYIOIINE
Teopema o ipsimoit, IIPUMEPBI U3 OKPYKAKOLIEH
18 NEPIEHIUKYIIIPHON K INIOCKOCTU 00cTaHOBKH; (OPMYIIUPOBATH U

JIOKa3bIBaTh TEOPEMBI (TIPSAMYIO U




00paTHY0) O CBSI3U MEXY
[IapaJUIEIIbHOCTBIO MIPSIMBIX U UX
NEPIEHANKYISAPHOCTBIO K
IIJIOCKOCTH, TEOPEMY,
BBIPAKAIOLIYIO IPU3HAK IIEPIICHIU
KYJSIPHOCTH NPAMOM U IIJIOCKOCTH,
Y TEOPEMY O CYILIECTBOBAHUH U
€IMHCTBEHHOCTH IIPSIMO,
IIPOXOJAIIECH Yepe3 JaHHYIO TOUKY
Y NIEPIEHIUKYIISIPHON K TaHHON
IJIOCKOCTH; peIlaTh 3a/1a4u Ha
BBIYUCIICHHUE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C
NEPHEHANKYIIIPHOCTHIO MPSIMOU U
IUIOCKOCTH.

82 [TepieHaAMKYNSp U HAKJIOHHBIE. OOBACHATD, YTO TAKOE
VYron Mexy npsMoi u NEePIEHANKYIISP U HAKIIOHHAST K
MIJIOCKOCTBIO TUTOCKOCTH, YTO Ha3bIBACTCS
19 Paccrosnne oT TOUKH 110 MPOEKIMEN HAKIIOHHOM, 4TO
TUIOCKOCTH Ha3bIBACTCS PACCTOSTHHUEM: OT
20 Teopema o Tpéx TOYKH JIO THIOCKOCTH, MEXTY
MePIIeHNKYIISIpax napajuielbHBIMA TUTOCKOCTSIMH,
21 Yros Mexay npsaMon u MEXy MapajuIeJIbHBIMU IPSIMOMN U
IIJIOCKOCTBIO MJIOCKOCTBIO, MEXTY
CKPEIIUBAIOIIMMHUCS MIPSIMBIMU;
dbopMynupoBaTh U JOKa3bIBATh
TEOpeMy O TPEX MEePHEHAUKYIIApaAx
U IPUMEHSATH €€ NP pelIeHUN
3a7a4; 0OBICHSITE, YTO TAKOE
OpTOrOoHaJIbHAS IPOEKIUS TOUKH
(¢urypsl) Ha TIIOCKOCTh, U
JIOKa3bIBaTh, UTO MPOEKIIUEH
NpsIMO Ha TJIOCKOCTh, HE
NEPIEeHIUKYISAPHYIO K 3TOM
PSIMOM, SIBISICTCS MpsMasi;
00BSACHATH, YTO HA3BIBACTCS
YIJI0M MEXIY NpSIMOi 1
MJIOCKOCTBIO U KAKUM CBOMCTBOM
OH 00J1a71a€T; OOBSACHATH, YTO
TaKoe I[EHTPaIbHAs IPOEKIIHS
TOYKH ((pUrypsl) Ha MIOCKOCTb.
83 JIByrpaHHbIN yroJ. OObscHATD, Kakas (purypa
[leprieHAUKYIAPHOCTD Ha3bIBAETCS IBYTPAHHBIM YIJIOM U
IUIOCKOCTEH. KaK OH U3MepsieTcs; J0Ka3bIBaTh,
22 JIByrpaHHBIN yroJ YTO BCE€ JINHEHUHBIE YIJIbI
23 [Ipu3Hak nepneHauKyIspHOCTH JIBYTPAaHHOTO YyIJla paBHBI Jpyr
JIBYX MJIOCKOCTEH Jpyry; OOBSCHSATB, YTO TAKOE YroJl
24 [IpsiMoyroabHbII MEX]y TIepeceKaroIuMuUCs
napaiesienume IUIOCKOCTSIMU M B KaKUX Ipeenax
25 Tpéxrpannslii yroa OH U3MeHseTcs; (OpPMYIHPOBAThH
26 MHororpasHbIi yrou oTpe/ieieHue B3aUMHO

MNEPHNCHAUKYISAPHBIX ITJIOCKO CTCfI,




dbopMyIupOBaTh U JOKA3BIBATH
TEOpeEMY O IIPU3HAKE
NEePHEHANKYISIPHOCTH ABYX
IJIOCKOCTEM; 00BICHSATH, KAKOK
napajuiejenumne;s] Ha3bIBaeTCs
MPSIMOYTOJIBHBIM, (POPMYITUPOBATH
Y JIOKa3bIBATh YTBEPKJICHUS O €r0
CBOMCTBAX; OOBIACHATH, KaKkas
¢burypa Ha3bIBaeTcs
MHOTOT'PaHHBIM (B YaCTHOCTH,
TPEXTPaHHBIM) YTJIOM U KakK
HAa3BIBAIOTCS €T0 JIEMEHTHI, KaKOH
MHOTOT'PaHHBINA YTrOJI Ha3bIBAETCSA
BBITTYKJIBIM;, (POPMYIIMPOBATH U
JIOKa3bIBaTh YTBEPIKICHHUE O TOM,
YTO KAKJBIW ITIOCKUI yromi
TPEXTPAHHOTO yIrila MEHbIIE
CYMMBI JIBYX JPYTUX TIOCKUX
YTJIOB, U TEOPEMY O CyMME
MJIOCKUX YTJIOB BBIITYKJIOTO
MHOTOTPaHHOTO YTJIa; pernaTh
3a/1a4y Ha BBIYHMCIICHUE U
JI0OKa3aTeJIbCTBO C
HCII0JIb30BAaHUEM TEOPEM O
NEPIEeHIUKYISIPHOCTH MPSIMBIX U
IUIOCKOCTEH, a TaKKe 3aJa4d Ha
MOCTPOEHUE CEUYECHUI
PSIMOYTOJIBHOTO
napajuieJienuIesa Ha YepTeke.
Hcnonib30BaTh KOMIBIOTEPHBIE
[IPOrpaMMBbl MPU U3y4EHUHN
BOIIPOCOB, CBSI3aHHBIX CO
B3alMHBIM PACIIOJIOKEHUEM
MPSIMBIX U IJIOCKOCTEH B

IPOCTPAHCTBE.

KontpoJabHas padora Ne3 1

3auért No2 1
I'nasa I1I. MHOrOrpaHHuKu 14 OO0ObscHATD, Kakas ¢urypa
81 [ToHsiTHE MHOTOTpaHHUKA. 3 HA3bIBAETCS] MHOTOT'PAaHHUKOM, U

[Tpuzma KaK Ha3bIBAIOTCSI €TO JIIEMEHTHI,
27 [TonsiTe MHOTOTPaHHUKA KaKoii MHOTOTPaHHHUK Ha3bIBACTCA
28 I'eomeTrpuueckoe Teno BBINTYKJIBIM, IPUBOIUTH TIPUMEPHI
29 Teopema Ditnepa MHOTOTPaHHUKOB; OOBSICHSITH, YTO
30 [Ipuzma TaKO€ T€OMETPUUECKOE TEIO;
31 [IpocTpancTBeHHast TeopeMa dbopMynupoBaTh U JOKA3bIBAThH

[Tugaropa.

Teopemy Diliiepa AJis BBITYKIIbIX
MHOTOTPaHHUKOB; OOBSICHSTH,
KaKOW MHOTOT'PAHHUK Ha3bIBAETCS
MPU3MOH, U KaK HAa3bIBAIOTCS €€
AJIEMEHTHI, KaKasi Ipu3ma
HAa3bIBAETCS NPSAMOM, HAKIIOHHOM,
MPAaBIILHOM, N300paKaTh MPU3MBI




Ha PUCYHKE; OOBSICHITH, UYTO
Ha3bIBACTCS IUIOLIAAbI0 ITOJIHON
(OO0KOBOI1) TOBEPXHOCTHU IPU3MBI,
U JIOKa3bIBaTh TEOPEMY O
oA O0KOBOM MOBEPXHOCTH
MPSIMOM TIPU3MBI; BBIBOJIUTH
dbopmyny momau
OPTOrOHAJILHOM IIPOEKIUHU
MHOTOYT'OJIbHUKA U JIOKa3bIBATh
IPOCTPAHCTBEHHYIO TEOPEMY
[Tudaropa; pemars 3a1a4n Ha
BBIUMCIIEHUE U JI0KA3aTeICTBO,
CBSI3aHHBIE C TPU3MOIA.

§2
32
33
34

[Inpamna

[Inpamna
[IpaBunbHas nupamuia
VYceu€Hnas nupamuia

OOBACHATH, KAKOW MHOTOTPaHHUK
Ha3bIBACTCS MUPAMUION, U KaK
Ha3bIBAIOTCS €€ AJIEMEHTHI, UTO
Ha3bIBACTCS IUIONIAAbI0 ITOJHON
(60KOBOIT) TOBEPXHOCTH
MAPaMUIBI; OOBSICHATD, KaKas
MUpaMKJia Ha3bIBaeTCs
MPaBUIILHOM, IOKAa3bIBaTh
YTBEP>KJICHHE O CBOMCTBAX €€
O0KOBBIX pEOEp 1 OOKOBBIX
rpaHeld ¥ TEOPEMY O TUIOIIAIN
OOKOBO MOBEPXHOCTH
MPaBWJIbHON MUPaMUIbL;
00BSACHATD, KAKON MHOTOI'PaHHUK
Ha3bIBAETCS YCEUEHHOM
MUPAMUION U KaK Ha3bIBAIOTCA €€
AJIEMEHTHI, I0Ka3bIBaTh TEOPEMY O
ioniaan OOKOBOM MOBEPXHOCTH
MPaBWIBLHON YCEUEHHOU
MUPAMUJIbI; pelIaTh 3a/1a4M Ha
BBIUHCIICHUE U JJOKAa3aTeJIbCTBO,
CBs3aHHbBIE C MHUPAMUIAMH, a
TaK)Ke 3a7]a4ui Ha TIOCTPOCHUE
CEUCHHUI MUpaMHJI Ha YepTExKe




83
35
36

37

[IpaBunbHBIE MHOIOTPAHHUKH
CuMMeTpHs B IPOCTPAHCTBE
[TonsATHE ITPAaBUILHOTO
MHOTOI'pPaHHUKA

DneMEHTBl CUMMETPUN
[IpaBUJIbHBIX MHOTOTPAaHHUKOB

OOBACHATH, KAKHE TOYKHU
Ha3bIBAIOTCS CUMMETPHUYHBIMU
OTHOCHUTEJIBHO TOUKH (IIPSMOH,
IJIOCKOCTH), YTO TaKO€ LIEHTP
(OCb, MJIOCKOCTh) CUMMETPHUH
(GUTYpHI, TPUBOAUTH TPUMEPHI
buryp, obmagaronux IeMEeHTaMU
CUMMETPHH, a TAKXKe IPUMEPHI
CUMMETPHH B apXUTEKTYpE,
TEXHUKE, IPUPOJIC; OOBSICHSTH,
KaKOil MHOTOTPaHHUK Ha3bIBACTCS
NPaBUJIBHBIM, JIOKa3bIBaTh, YTO HE
CYLIECTBYET IPABUIILHOTO
MHOTOTpaHHHKA, TPaHsIMH
KOTOPOTO SIBJISTFOTCS TIPABUIIbHBIC
N-yroJbHUKHU IIPU N > 6;
OOBSCHSTD, KAKUE CYIIECTBYIOT
BH/IBI TPABUITBHBIX
MHOTOTPaHHUKOB U KAKUMHU
JJIEMEHTaMU CUMMETPHH OHU
o0J1amaror.

Hcnonb30BaTh KOMIBIOTEPHBIE
POTPaMMBI TIPH U3Y4EHUH TEMBI
«MHOTOTrpaHHUKI

KonTposbHasi padora Ned

3auét Ne3

[EEN

3ak/04nTeIbHOE MOBTOPEHUE Kypca
reomerpuu 10 kiace

11 knacc (68 yacon)

I'naa VI. lnsmuap, konyc u map

16

81
59
60

uauuap
[TonaTue numuHIpa

[Tmomanp MOBEPXHOCTH MIJIMHIPA

3

OOBACHATD, UTO TAKOE
HWIMHAPUYECKask OBEPXHOCTh, €€
00pa3ylomue 1 0Ch, KaKoe TeJI0
Ha3bIBACTCS LUJIMHIPOM U KaK
Ha3BIBAIOTCS €ro 3JIEMEHTHI, KaK
MOJYYUTh UJIUHIP TYTEM
BpalIEHUs NPSIMOYIOJIbHUKA;
M300pakaTh MUJIMHJIP U €T0
CEYECHHMS MJIOCKOCTHIO,
MPOXOISIIIEH Yepe3 oCh, U
IJIOCKOCTBIO, NEPIEHAUKYIAPHOM
K OCH; OOBICHATD, YTO
IIPUHUMAETCS 3a IUI0IIab
OOKOBOI TOBEPXHOCTH IIIIMHAPA,
Y BBIBOJUTH (POPMYITBI AJISt
BBIYMCIIEHHUS OOKOBOI M MOJIHOM
MOBEPXHOCTEW LIWIMHAPA; PELIATh
3a7a4M Ha BBIUYMCIICHHE U
JI0Ka3aTeJIbCTBO, CBA3aHHBIC C
HAJIAHAPOM

§2
61
62

Konyc
[TonsTue konyca
[liomaap MoBEPXHOCTH KOHYCA

OOBACHSTD, YTO TAKOE
KOHHYECKAs OBEPXHOCTD, ¢¢
oOpasyromue, BepiivHa 1 OCh,




63

VY ceu€HHBI KOHYC

KaKO€ TEJI0 Ha3bIBA€TCsl KOHYCOM
Y KaK Ha3bIBAIOTCS €r0 AJIEMEHTHI,
KaK IIOJIyYUTh KOHYC ITYyTEM
BpallleHUs [IPSIMOYTOJIbHOTO
TPEYroJibHUKa, N300pakaTh KOHYC
U €r0 CEYEHUS TIOCKOCTHIO,
MPOXOISIIEH Yepe3 OCh, U
IIJIOCKOCTBIO, NEPIEHANKYIAPHON
K OCH; 0OBSICHATD, YTO
IpUHUMAETCA 32 IJI0LIa/1b
OOKOBOI IOBEPXHOCTH KOHYCA, U
BBIBOJIUTH (DOPMYJIBI JIS
BBIYMCIICHUS II0IaJei OOKOBOM
Y TIOJTHOM ITOBEPXHOCTEN KOHYCA;
00BACHATH, KAaKOE TEJIO
Ha3bIBAETCS YCEUEHHBIM KOHYCOM
U KaK €ro NoJIlyduTh MyTEM
BpalIEHUs IPAMOYIOJIBHOU
Tpaneuuu, BEIBOUTH GOpMyITy
JUTS. BBIYMCIIEHUS TUTOIL AN
OOKOBOM MOBEPXHOCTH
YCEUE€HHOTO KOHYCa; peniarh
3a]]a4i Ha BBIUYMCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
KOHYCOM U YCEUEHHBIM KOHYCOM




83 Cdepa 7 DopMynHpoOBaTH ONPEACICHUS
64 Codepa u map cdepsl 1 mapa, ux HEHTPa,
66 B3aumHoe pacmnonoxenue chepsl paauyca, TuaMeTpa; UCCIIeI0BaTh
U TUIOCKOCTH B3aMMHOE PACIOJIOKEHHE CheEeph
67 KacarenbHast mi0cKkoCTh K cdepe U TIOCKOCTH, (POPMYIIUPOBATH
68 [Mnomans cheps oTIpe/IelIeHNe KacaTeIbHO M
69 B3aumHoe pacmonoxenue chepsl TUTIOCKOCTH K cdepe,
U TIPSIMOMA (bopMynHupoBaTh M TOKAa3bIBATH
70 Cdepa, Biucannas B TEOPEMBI O CBOMCTBE U MPU3HAKE
HWIAHAPUIECKYIO TOBEPXHOCTD KacaTeJIbHOH IIOCKOCTH;
71 Cdepa, BucanHasi B KOHHYECKYIO 0O0BSACHATH, UTO IPUHUMAETCA 3a
MOBEPXHOCTH Iomazab chepbl 1 Kak OHa
72 Ceuenust IMIIMHAPUYECKOM BBIPAYKAETCsI uepe3 paguyc cepsl;
MTOBEPXHOCTH UCCIIEIOBATh B3aMHOE
73 CeueHust KOHUYECKOH pacnoJio;keHue cepbl U MpsSMOi;
MTOBEPXHOCTH 0OBSCHSTD, Kakas cdepa
Ha3bIBACTCS BIIMCAHHOM B
MIMHAPUIECKYIO (KOHHYECKYIO)
MIOBEPXHOCTh M KaKNe KPUBBIC
MOJTy9alOTCSI B CEUCHHSIX
HWIAHAPUYECKON U KOHUYECKOU
MTOBEPXHOCTEN Pa3IUYHBIMU
TUTOCKOCTSIMU; pellaTh 3a/1a4d, B
KOTOPBIX (PUTYPUPYIOT
KOMOMHAIINM MHOTOTPAaHHUKOB H
TEJ BPAIICHHS.
Hcrnonb30BaTh KOMIBIOTEPHBIE
HPOTPaMMBI TIPH U3yIECHUH
TIOBEPXHOCTEH M TeJ BPaLICHUSL.
KonTpoabHas padora Nel 1
3auér Nel 1
I'nasa VII. O0bémbI Tel. 17 OOBACHATD, KaK U3MEPSAIOTCS
81 O0béM NpsIMOYT0JIBHOTO 2 00BEMBI TeJ1, IPOBOJIS AHATIOTHIO €
napaJjiesenumnena U3MEPEHUEM IIJIO0IIAIeH MHOTO
74 [Tonsatue 06béMa YTOJIbHUKOB; (OPMYITHPOBATH
75 OO0BEM IPAMOYrOJIBHOTO OCHOBHBIE CBOIiCTBa 00BEMOB U
napaJuiesenuresa BBIBOJUTH C UX IIOMOLIbIO
dbopmyny 06bEMa
IPSMOYTOJIBHOTO
napaJuleIenunesaa.
82 O0béMbI NPSIMON PU3MBI U 3 DopMyIMpoBaTh U JOKa3bIBAThH
OWJIHHAPA TeopeMbI 00 00BEME MPSIMOI
76 O0BEM npsAMOi IPU3MBI pU3Mbl 1 00bEME UITUH/IPA;
77 O0BEM nuIMHIpa pelaTh 3a/1a4M, CBA3aHHbIE C
BbIUHCIIEHUEM 00BEMOB 3TUX Tell
83 OO0BEMBI HAKIIOHHOH NPU3MBI, 5 BBIBOAWMTE HHTETPANIBHYIO
MUpPaMUIbl U KOHYyCa bopMmyiy JUIsl BBIYUCIECHUS
78 Brraucnenue o65EMOB TeI ¢ 00BEMOB TEJ U JIOKa3bIBATh C €€
MIOMOIIIBIO HHTETpaja MIOMOIIBIO TEOpPEeMbI 00 00bEME
79 OO0BEM HAKIIOHHOM MTPU3MBI HaKJIOHHOH MPU3MBbI, 00 00BEMeE
80 O0BEM nupamu Il nupamuibl, 00 00bEMe KOHyca;
81 O06BEM KOHYCa BBIBOJUTH (DOPMYIIBI JUIS




BBIYHCIICHUS 00bEMOB YCEUEHHOM
IIpaMU/Ibl U YCEYEHHOTO KOHYCA;
pemiaTh 3aa4u, CBSI3aHHbIE C

BBEIYHCIICHIEM 00BbEMOB ITHUX TET

84 O0BéM mapa u miomaab cepol | 5 ®opMyIMpOBATH U T0KA3bIBATH
O06bEM mIapa Teopemy 00 00bEMe 1apa u ¢ eé
82 OOBEMBI IIapOBOTO CETMEHTA, MTOMOIIBIO BBIBOJUTE (OPMYITY
83 [IapOBOTO CJIOS U IIAPOBOTO Iomazay chepbl; BHIBOUTH
CEeKTOpa dbopMyIy TSl BEIYHCICHUS
[Tnomans chepsr. 00BEMOB IIAPOBOTO CETMEHTA U
84 IIAPOBOTO CEKTOPA; penIaTh
3a/1a4M ¢ IpUMEeHeHneM (hopmyi
00BEMOB pa3INYHBIX TEN.
KonTposabHas paora Ne2 1
3auér Ne2 1
I'naBa VI. BekTopsl B npocTpaHcTBe. 6 DopMynHMpoBaTh ONPEACIICHHE
81 ITonsiTHe BeKTOpaA B 1 BEKTOPA, €ro JUIMHBI,
NMPOCTPAHCTBE KOJJTMHEAPHBIX M PaBHBIX
38 [onsiTne BexTOpa BEKTOPOB, TPUBOJANUTH TIPUMEPHI
39 PaBeHCTBO BEKTOpPOB (bU3NIEeCKNX BEKTOPHBIX BEJINYHH.
82 CrnoxeHne 1 BEIYUTaHHE 2 OOBACHATH, KaK BBOISTCS
BEKTOPOB. YMHOXKEHHE BEKTOPA JICWCTBUS CIIO’KEHUS BEKTOPOB,
Ha YHUCIIO BBIUNTAHHS BEKTOPOB U
40 CrnoxeHne ¥ BBIYUTaHHE YMHOXEHHUS BEKTOpa Ha YUCIIO,
BEKTOPOB KaKiMHU CBOWCTBAaMH OHU
41 CymMMa HECKOJIbKUX BEKTOPOB 00J1a1a10T, YTO TAKOE MPABUIIO
42 YMHOXEHHE BEKTOpa Ha YUCIIO TPEYroJbHUKA, TPABUIIO
napajiesiorpaMMa 1 IpaBHIIo
MHOTOYTOJIbHUKA CIIOKCHHS
BEKTOPOB; peIlIaTh 3aJ1a4H,
CBSI3aHHBIC C JICHCTBUSAMU HaJl
BEKTOPaMH
83 KoMmuianapHbie BeKTOPbI 2 OOBACHATD, KaKHe BEKTOPBI
43 KommianapHbie BEKTOPbI Ha3bIBAIOTCSl KOMILIAHAPHBIMH,
44 [IpaBuno napamienenumnena (bopMyIIUpOBAaTh U IOKAa3bIBAThH
45 PasnoxeHue BekTopa 1o Tpém YTBEPKICHHE O MPU3HAKE
HEKOMILIAaHAPHBIM BEKTOPaM KOMIUIAHAPHOCTH TPEX BEKTOPOB;
OOBSICHATB, B UEM COCTOHT
NPaBUJIO TIapaUIeIICIUIIe A
CJIOKCHUS TPEX HEKOMILIAaHAPHBIX
BEKTOPOB; (pOpPMYyIHpPOBaTH U
JIOKa3bIBaTh TEOPEMY O
pasyIoKEeHUH JIF000Tr0 BEKTOpa Mo
TpEM JTaHHBIM HEKOMIUTAaHAPHBIM
BEKTOpaM; PUMEHSATh BEKTOPbI
IPU PEUICHUH T€OMETPUUYECKUX
3a1a4
3auér Neb 1
I'naBa V. Meroa koopauHar B 15 OOBICHATDH, KaK BBOJIUTCS
npocTpaHcTBe. [BHKeHHs. OpSAMOYTOJIbHAsI CUCTEMA
81 | KoopauHaThl TOUKH H 4 KOOPJMHAT B MPOCTPAHCTBE, KaK




KOOPAMHATBI BEKTOpPa

ONPCACIIAOTCA KOOPAUHATHI

46 [IpsimoyronbHas cuctema TOYKH U KaK OHU HA3bIBAIOTCS, KaK
KOOpAMHAT B IPOCTPAHCTBE OTIPENIETSAIOTCS] KOOPUHATHI
47 Koopaunats! BekTopa BEKTOpa; GOPMYINPOBATH U
48 CBsi3b MEX]1y KOOpJIMHATAMU JIOKa3bIBaTh YTBEPXKACHUS: O
BEKTOPOB M KOOPJIMHATAMHU TOUYEK KOOPJAMHATAX CyMMBI U PA3HOCTH
[Ipocreiime 3agauu B JIBYyX BEKTOPOB, O KOOPANHATAX
49 KOOpAMHATAX MIPOU3BEICHUS BEKTOPA HA YUCJIO,
VYpaBuenue cepsr 0 CBSI3U MEXJTy KOOpJAWHATAMH
BEKTOPA U KOOPJAUHATAMH €TO
KOHIIA ¥ Ha4yaJla; BEIBOJIUTH U
WCII0JIb30BATh IIPH PEIICHUHT
3a1a4 (HOpPMYIIbl KOOPIUHAT
CepeIUHbI OTPEe3Ka, JUTMHBI
BEKTOpA U PACCTOSTHUS MEXKTY
JBYMsSI TOYKaMU; BBIBOJIUTH
ypaBHEHUE cepbl JaHHOTO
paauyca ¢ IEHTPOM B JaHHOU
TOYKE
82 CraJjisipHoe nmpou3BeieHHe OOBACHATD, KaK OTIPEIEIAETCS
BEKTOPOB YTOJI MEXTY BEKTOPaMU;
50 VYroa Mex 1y BEKTopamu dbopMynupoBaTh onpeseneHue
o1 CkansipHo€ pou3BeIeHNE CKaJISIPHOTO MTPOU3BEIEHUS
BEKTOPOB BEKTOPOB; (popMyIupoBaTh U
52 Brruncnenue yrioB Mexay JIOKa3bIBaTh YTBEPKICHHS O €ro
MPSIMBIMU U TUIOCKOCTSIMH CBOMCTBaX; OOBSACHATH, KaK
53 VYpaBHEHHE MJIOCKOCTH BBIYHUCIIUTH YTOJI MEXIY ABYMS
MPSIMBIMU, @ TAKXKE YTOJI MEXIY
MPSAMON U TIIIOCKOCTBIO,
UCIIOJIb3YSl BBIPAXKCHHE
CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB Yepe3 UX KOOPIUHATHI;
BBIBOJIUTH YpaBHEHHE IJIOCKOCTH,
MPOXOJIAICH yepe3 TaHHYI0 TOUKY
U TIEPIICHIUKYISIPHON K JAHHOMY
BEKTOPY, U POPMYITy PacCTOSHUS
OT TOYKH JI0 TJIOCKOCTH;
MPUMEHSITh BEKTOPHO-
KOOPJMHATHBII METOJ IPU
pEIIeHNH T€OMETPUUYECKUX 3a]1a4
83 JBmkeHust OOBACHSATD, YTO TAKOE
54 LlenTpanpHas CUMMETpUS 0TOOpaXkeHUe MPOCTPAHCTBA Ha
55 OceBast cummeTpust ce0s U B KAaKOM cITydae OHO
56 3epkanbHasi CHMMETPUS HA3bIBAETCS JBIKEHHUEM
57 [TapannensHbIil mepeHoC MPOCTPAHCTBA; OOBACHATD, UTO
58 [Ipeo6pazoBanue moaoous Takoe IIEHTpaIbHass CHMMETPHSI,

0CeBasi CHMMETpHS, 3epKaIbHast
CUMMETPHS U TIapauIeIbHBIN
MEPEeHOC, 000CHOBBIBATH
YTBEPXKJICHHS O TOM, YTO 3TH
0TOOpaKeHUs MPOCTPAHCTBA HA
ceOsl SBJSIFOTCS JIBHOKCHUSIMH,




O0OBSICHATD, YTO TAKOE
[EHTpaIbHOE To1001e
(romoTeTusi) u MpeoOpa3oBaHue
10I00MS1, KaK C IIOMOIILIO
npeoOpa3oBaHus 1M0I00US
BBOJIUTCSI TIOHSTHE ITOI00HBIX
¢Guryp B NpoCTpaHCTBE;
MPUMCHSITH IBHKCHUS U
npeoOpazoBaHus MOA00US TTpU
PEIICHUH TEOMETPHYCCKUX 3a/1a4

MOJAr0TOBKE K HTOrOBOM aTTeCTAllUM 10
reoMeTpuH

KonTpoJsbHas padora Ne3 1
3auér Ne3 1
3aki04uTeIbHOE NIOBTOPEHUE NPH 14

IIpumeuanue: 3a cyeT ypoKOB HOBTOPEHUS JOOABJIEHBI JBE TEMbI « AJIreOpanyeckue
YPaBHEHUS U HEPABEHCTBA, CHCTEMbI HEJIMHENHBIX YPAaBHEHUI U HEpaBeHCTB» B 10 Kitacce,

«KommiekcHble ynucia» B 11 kiacce.




KaﬂeHI{apHO-TeMaTI/I‘leCKOC MJJaHUPOBAHHUE.

10 kaace, 204 gyaca

Ipunoxenune

Ne Koaunuect

wln HaumeHoBaHue pa3ieioB, TeM BO YACOB
JeiicTBUTEIbHBIE YMCJIA 18
1 Ilenwie v panmoHANBHBIC YHCTIA 1
2 [{enple 1 panMOHALHBIC YUCIIA 1
3 JlelicTBUTENILHBIC YHCITA 1
4 JlelicTBUTENbHBIC YHCTIA 1
. BeckoHeuHO yOBIBaroIIas TeOMETPHUECKAs TPOTPECCHS 1
5 BeckoHeuHO yOBIBarOIIas TeOMETPHUECKAs TPOTPECCHS 1
7 ApudmMeTrndeCKil KOPpeHb HATYPAITbHON CTEIICHU 1
8 ApudmMeTHdecKil KOpeHb HATYpaIbHOU cTerneHu. Konmponvhasn 1
9 ApudMeTHnUeCKHIl KOpeHb HATYPAJIbHON CTEMEHH 1
10 ApudmMeTHIeCKI KOPeHb HATYPAITbHON CTEIIEHU 1
11 CrerneHb C pallMOHATBHBIM MOKA3aTeIeM 1
12 CrerneHb ¢ pallMOHATHHBIM TTOKa3aTeIeM 1
13 CreneHb ¢ paliMoOHaIbHBIM MTOKa3aTeleM 1
14 CreneHb ¢ paliMoOHaIbHBIM MTOKa3aTeleM 1
15 CrerneHb C pallMOHATBHBIM MOKa3aTeIeM 1
16 O000meHue 3HaHUH 110 TeMe «JIeHCTBUTEIbHBIC YUCTa» 1
17 O06o006mIeHre 3HaHUH 10 TeMe «J|elCTBUTEIIbHBIC YMCIIa» 1
18 KontpoabHas padora «/lelicTBUTEIbHBbIE YHCIA» 1
BBenenne. AKCHOMBI CTEpEOMETPHH. 5
19 IIpenmeT cTepeomMeTpuu. AKCHOMBI CTEPEOMETPHHU 1
20 HexkoTopsle clieCTBHS U3 aKCHOM 1
21 AKCHOMBI CTEPEOMETPHUU U UX CIIEACTBHSA 1
22 AKCHOMBI CTEPEOMETPUN U UX CIIEICTBHS 1
23 AKCHOMBI CTEPEOMETPHH U UX CIEJICTBUS 1
ITapanjieJJbHOCTh NPSAMBIX M IIOCKOCTEH 9
24 ITapannenbHble IpsIMbIE B IPOCTPAHCTBE 1
25 ITapaienbHOCTh TPEX MPSAMBIX 1
26 ITapannensHOCTh IPAMON U NIIOCKOCTH 1
27 CxkpenyBaronuecs npsiMble 1




VYTIIBI ¢ COHANPaBICHHBIMU CTOPOHAMU. Y TOJI MEXKIY HMPSIMBIMHU.

28 1
29 VYTIBI ¢ COHANpPaBIEHHBIMU CTOPOHAMU. YTOJI MEXKIY MPSMBIMU. 1
30 B3aumHOe pacnonokeHHe TIPSAMBIX B IPOCTPAHCTBE. YTOI 1
MEKIY JABYMS MPSMBIMU.
31 B3aumHOe pacmonokeHHe TNPAMBIX B IPOCTPAHCTBE. Y TOI 1
MEKIY JABYMS IMPSMBIMU.
32 KonTpoabHas padora no teme «IlapajiyebHOCTh PAMOH U 1
MJI0CKOCTHY
Crenennasi pynkuus 18
33 CrenenHas QyHKIHS ee CBOWCTBA U Tpaduk 1
34 CreneHHas QyHKIMS ee CBOICTBA U rpaduK 1
35 CrenenHas GyHKIMS €€ CBOMCTBA U rpauK 1
36 B3anmuo o6patHbIe QyHKINH 1
37 B3aumHo o0paTHbIe QyHKIUU 1
38 PaBHOCHIIBHBIC YpaBHEHHS M HEPABEHCTBA. 1
39 PaBHOCHIIBbHBIE YpaBHEHHS U HEPABEHCTBA. 1
40 PaBHOCWIIBHBIE ypaBHEHMS U HEPABEHCTBA. 1
41 PaBHOCHIIBHBIE YpaBHEHHS M HEPABEHCTBA. 1
42 HppannoHaibHble ypaBHEHUS 1
43 HppanmoHanpHble YpaBHEHUS 1
44 HppannoHaibHble ypaBHEHUS 1
45 HppanuoHansHble ypaBHEHUS 1
46 HppanronansHbie HepaBEHCTBA 1
47 WppanuonansHbie HEpaBEHCTBA 1
48 WppanuonansHbie HEpaBEHCTBA 1
49 WppanponansHble ypaBHEHUS U HEPaBEHCTBA 1
50 KontpoabHas padora nmo teme «CrteneHHast QyHKIUI» 1
IMapanieJbHOCTh NPSIMBIX U MJI0CKOCTEN 10
51 ITapasienbHple MIOCKOCTH. 1
52 CBoiiCTBa mapaJlJICIbHBIX TIOCKOCTEH. 1
53 TeTpasp. 1
54 ITapannenenumnen. 1
55 3aja4yu Ha MOCTPOCHUE CEYCHUI. 1
56 3aga4yu Ha MOCTPOCHUE CEUCHUI. 1
57 3anauu Ha noctpoeHue ceyeHuil. Teopema Menenas u Uessbl. 1
58 Ypoxk 00001ICHHS B CHCTeMaTH3alluKd 3HAaHU I 1
59 Ypok 000011ICHHS B CHCTeMaTH3alluK 3HAaHU I 1
60 KonrpoabHast pabora «IlapajiiieJJbHOCTD IJIOCKOCTEH» 1
Iloka3aTtenbHas PyHKIHSA 12
61 IToxazaTtenbHast pyHKIHMS, €€ CBOICTBA U rpaduK. 1
62 IToxa3zaTtenbHast pyHKUMS, €€ cBOICTBA U rpaduK. 1
63 [loka3zarenpHble ypaBHEHHUSI. 1
64 [loka3zarenpHble ypaBHEHHUSI. 1
65 Iloka3arenpHble ypaBHEHUS. 1
66 Iloka3zarenbHble HEPABEHCTBA. 1
67 Iloka3zarenbHble HEPABEHCTBA. 1
68 Iloka3zarenbHble HEPABEHCTBA. 1




69 CucTeMbl MOKa3aTeNIbHBIX YPAaBHEHUI U HEPABEHCTB. 1
70 CucreMbl I0Ka3aTeIbHbIX YPABHEHUN U HEPABEHCTB. 1
71 CucreMbl IOKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB. 1
72 KonTpoabHnas padora «IlokasareibHass pyHKIHD) 1
Jlorapudpmuueckas GpyHkuus 19
73 Jlorapugmsl 1
74 Jlorapugmsl 1
75 CBoiicTBa J0oraprmMoB 1
76 CoiicTBa J0orapuQmMoB 1
77 CpoiicTBa norapupmoB 1
78 JlecsiTUuHBIE U HATYpaJIbHBIE JTOTAPUPMBI 1
79 JlecsiTuuHble ¥ HATYpaJIbHBIE JOTAPU(PMbI 1
80 Jlorapudmmueckas GyHKIHUS, €€ CBOWCTBA U rpaduK 1
81 Jlorapudmuueckas QyHKIHS, €€ CBONCTBA U rpapuK 1
82 Jlorapudmuueckne ypaBHEHUS 1
83 Jlorapudmuueckne ypaBHEHUS 1
84 Jlorapudmuueckne ypaBHEHUS 1
85 Jlorapudmuueckrne HepaBeHCTBA 1
86 Jlorapudmuueckrne HepaBeHCTBA 1
87 Jlorapudmuueckrne HepaBeHCTBA 1
88 Jlorapudmuueckrne HepaBeHCTBA 1
89 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1
90 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA 1
91 KoutpoabHas padora «Jlorapupmudeckasi pyHKius» 1
IepneHAUKYJISIPHOCTH NMPSIMBIX U MJIOCKOCTEH 20
[lepnenukyaspHble npsiMble B IpocTpaHcTBe. [lapamiensHble
92 MpsIMbIE, MEPIIEHAUKYISPHBIE K INIOCKOCTH. 1
I1epnenuxyspHble npsiMble B mpocTpancTie. [lapaniensHbie
93 IpsAMBbIE, MEPIIEHJUKYIISPHBIE K INIOCKOCTH 1
94 IIpu3Hak nepneHINKYJIIPHOCTH MPSAMOHN U TIIOCKOCTH 1
95 [Ipu3Hak nepneHuKyJISpHOCTH NPSMON U IJIOCKOCTH
96 Teopema 0 mnpsAMOM, NEPIEHAUKYIAPHOMN IIIOCKOCTHU 1
97 Teopema o npsiMOii, HepHeHIUKYISIPHOM MIOCKOCTH
98 IlepnieHIMKYISIPHOCTH TPSIMOUN U TNIOCKOCTH 1
99 PaccrossHue 0T TOYKH [0 IUIOCKOCTH 1
100 Teopema o Tpex NmeprneHAUKYIspax. 1
101 Teopema o0 Tpex neprneHAUKYIspax. 1
102 Yron Mexay npsMoi U IIIOCKOCTBIO 1
103 Yron Mexay npsMON U IJIOCKOCTBIO 1
104 I[ByrpaHHL:Iﬁ yroi. IIpusHak neprneHauKyIspHOCTH IBYX 1
IJIOCKOCTEH.
105 I[Byl“paHHIiIﬁ yroi. IIpusHak neprneHauKyIIpHOCTH IBYX 1
TUIOCKOCTEH.
106 IIpsiMOyTONBHBIN NapauIeNeIuIIes. 1
107 Tpéxrpannslii yros. MHOrOrpaHHbli yroJl. 1
108 IlepneHAMKYISPHOCTD NPSAMBIX U IUNIOCKOCTEH 1




109 IlepneHAMKYISPHOCTD NPSAMBIX U IUNIOCKOCTEH 1

110 Ypok 00001IeHNS U CUCTEMATH3AIMH 3HAHUN
111 KontpoabHas padora «[leprneHINKYJAPHOCTH NPAMBIX H 1

IJ10CKOCTe»

AJjirefpanyeckue ypaBHeHHs H CHCTeMbI HeJIMHEHbIX YPaBHeHUIi 13
112 JlereHne MHOTO4JIEHOB 1
113 Pemenue anreOpanveckux ypaBHeHHN 1
114 Pemenue anreOpandyeckux ypaBHEHHH 1
115 YpaBHEHHUsI, CBOISIIIMECS K AJITeOpanyeCKUM 1
116 YpaBHeHMsI, CBOISIINECS K aNredpandecKkum 1
117 CucTeMbl HETTMHEHHBIX YPaBHEHUH C IByMsI HEHM3BECTHBIMHU 1
118 CucTeMbl HETTMHEHHBIX YPaBHEHUH C IByMsI HEHM3BECTHBIMH 1
119 Paznuunbie criocoObl penieHus CUCTEM ypaBHEHUS 1
120 Paznanbie criocoObl penieHns CHCTEM YpaBHEHUS 1
121 Pemrenne 3aga4 ¢ MOMOIIBIO CHCTEM YPaBHEHUS 1
122 Penienne 3aa4 ¢ MOMONIBIO CHCTEM YPaBHEHHUS 1
123 Ypok 0000IIeHNS U CUCTEeMATH3AINH 3HAHUN 1
124 KourpoJubHas pa§0Ta «A.nreﬁpanjlecxne YPaBHEHHUS H 1

CHCTEeMbI HeJIMHEeHbIX YPABHEHHUID)
Tpuronomerpuveckne hopmyJibl 27
125 Pannannas mepa yria 1
126 [ToBOpOT TOYKM BOKPYT HadaJia KOOPAUHAT 1

127 [ToBOpOT TOYKM BOKpYT Hayajia KOOPAUHAT 1
128 Omnpenenenue cUHyca, KOCHHYCA U TaHTEHCA. 1
129 Onpenenenne cuHyca, KOCUHYCA U TAHT€HCA. 1
130 3HaKW CHHYyCa, KOCUHYCA U TaHTEHCA. 1

3aBUCUMOCTb MEXKIY CHHYCOM, KOCUHYCOM, TAHI'€HCOM OJIHOTO U
131 TOTO XK€ yIJa. 1
132 3aBUCUMOCTb MEXIY CHHYCOM, KOCUHYCOM, TAHI'€HCOM OJIHOTO U 1

TOTO XK€ yIJa.
133 TpuroHoMeTprIECKHe TOXKICCTRA. 1
134 TpuroHomMeTpuIeCcKre TOXKICCTBA. 1
135 TpuroHoMeTpuIeCKre TOXKICCTRA. 1
136 CuHHyC, KOCHHYC U TaHT€HC YIJIOB 0 U -0 1
137 DopMyIIbl CIOKEHUS 1
138 DopMyIIbl CIOKEHUS 1
139 DopMyIIbl CIOKEHUS 1
140 CuHyc, KOCHHYC U TaHT€HC IIOJIOBUHHOT'O yIJla 1
141 CrHyC, KOCHHYC U TaHT€HC NIOJIOBUHHOT'O yIJIa 1

142 CuHyc, KOCHHYC U TaHT€HC MIOJIOBUHHOTO yIJla 1
143 CuHyc, KOCHHYC U TaHT€HC NIOJIOBUHHOT'O yIJIa 1
144 @opMybl IPUBEACHUS 1
145 @opMybl IPUBEACHUS 1
146 CymMa 1 pazHocTh CUHYcOB. CyMMa M pa3HOCTh KOCHHYCOB. L




Cymma 1 pa3HOCTb cMHYcOB. CymMMa M pa3HOCTb KOCHUHYCOB.

147 1
148 CymMa u pazHocTh cuHycoB. CymMMa U pa3HOCTh KOCUHYCOB. 1
149 Tpuronomerpudeckue GopMyIIbl 1
150 Tpuronomerpudeckue GopMyIIbl 1
151 KonTpoabnas pabora «Tpuronomerpudeckue gpopmyiabn 1
Tpuronomerpuyeckue ypaBHeHust 18
152 YpaBHeHue COSX = a 1
153 YpaBHeHHE COSX = a 1
154 YpaBHeHue COSX = a 1
155 VYpaBuenwue Sin X = a 1
156 VYpaBHenwue Sin X = a 1
157 VYpaBHenwue Sin X = a 1
158 VYpapHenwne tg X = a 1
159 YpapHernwne g X = a 1
160 Pemenune TpuroHoMeTpuueckux ypaBHeHu (Y paBHeHMs, 1
CBOJSIIIIMECS K KBAJIPATHBIM).
161 Pemenue TpuronoMerpuueckux ypaBHeHui (Y paBHeHuUs, 1
CBOJSIIIIMECS K KBAJIDATHBIM).
162 Pemenue TpuronoMerpruueckux ypaBHeHui (Y paHBeHUs BUAA 1
asinx + bcosx = ¢)
163 Pemenne Tpuronomerpudeckux ypapHeHu# (YpaHBEeHUs BHIA 1
asinx + bcosx = ¢)
Pemenne Tpuronomerpudeckux ypasHeHun (OHOPOIHBIC U
164 HEOJTHOPOJHbIE TPUTOHOMETPHUECKUE YPAaBHEHHUS) 1
Pemenne Tpuronomerpudeckux ypapHeHu (OIHOPOIHBIC U
165 HEOJITHOPOHbIE TPUTOHOMETPUUECKUE YPAaBHEHMUS) 1
166 Perienne TpUroHOMETPUUECKUX YPABHEHUH M CUCTEM YpaBHEHUMN 1
167 ITpumeps! perieHust NPOCTEHIIUX TPUTOHOMETPHUUECKUX 1
HEPaBEHCTB.
168 ITpumeps! perieHust NPOCTEHIINX TPUTOHOMETPHUUECKHUX 1
HEPABEHCTB.
169 KonTpoabHas padora «TpuronHomerpudecKue ypaBHeHHs1» 1
MHororpaHHUKHU 16
170 IToHATHE MHOTOTpaHHUKA. 1
171 I'eomerpuueckoe teno. Teopema Diinepa. 1
172 I'eomerpuueckoe Teno. Teopema Dinepa. 1
173 [Ipusma. 1
174 IIpoctpancTBennas Teopema Iludaropa 1
175 [Tupamuna 1
176 [IpaBunbHas mupamuaa 1
177 IIpaBuiibHas nmupaMua 1
178 VYceuennas nupamua. 1
179 CruMMeTpHs B IPOCTPAHCTBE. 1
180 CuMMeTpHs B IPOCTPAHCTBE. 1




181 [ToHATHE IPABUILHOTO MHOTOI'PAHHUKA. 1
182 [loHsiTHE TPAaBUIBHOIO MHOTOTPAaHHUKA. 1
183 DeMeHThl CAMMETPHU NIPABUIIBHBIX MHOTOTPAHHUKOB. 1
184 DNEeMEHTBl CUMMETPUU IIPABUIIbHBIX MHOIOI'PAHHUKOB. 1
185 KonTposabHas padora « M HOrorpaHHUKH» 1
HTorosoe nopropenne kypca marematuku 10 kiacca 19
186 HppanmoHaipHble YpaBHEHHS! U HEPAaBEHCTBA 1
187 HppanyonaibHble ypaBHEHMs U HEPABEHCTBA 1
188 ITokazaTenbpHbIE YpaBHEHUS 1
189 IToka3aTenpHBIC HEPABEHCTBA 1
190 Jlorapudmudeckue ypaBHeHHS 1
191 Jlorapudmudeckne HepaBeHCTBA 1
192 Tpuronomerpuueckue GopmMybl 1
193 TpuronomeTpuyecKue ypaBHEHUs 1
194 TpuroHomMeTpuyecKre HepaBeHCTBA 1
CumMeTpus B mpocTpaHcTBe. IToHATHE TPaBUIBHOTO
195 MHOTOT'paHHHKA. DIEMEHTBI CHMMETPHH MTPAaBUIBHBIX 1
MHOTOT'DaHHHUKOB.
Cummerpus B mpoctpaHcTBe. [loHATHE MpaBUIIBHOTO
196 MHOTOTpaHHHUKA. DJIEMEHTHl CAMMETPHHU TIPABUITBHBIX 1
MHOTOTPaHHUKOB.
197 AKCHOMBI CTEPEOMETPHUH U UX CIICJCTBUS 1
198 AKCHOMBI CTEPEOMETPHUH U UX CIICICTBUS 1
199 IleprnieHAUKYASIPHOCTD MPSAMBIX M TUIOCKOCTEH 1
200 [lepneHMKYISIPHOCTD NPSMBIX U INTIOCKOCTEMN 1
201 IIpomesricymounan ammecmayusn 3a kypc 10 knacca 1
202 MHOTOTpaHHUKHU 1
203 MHororpaHHuKu 1
204 O6o06menue mo Temam kypca 10 kmacca 1




11 kaace, 204 gyaca

Ne n/nt Konnuyect
HaumeHnoBaHue pa3jesioB, TeM
BO 4YacoB
Tpuronomerpunyeckne QyHKIHHA 20
1-3 OO6nacTh onpeaeneHus: U MHOKECTBO 3HAYCHUM 3
TPUTOHOMETPUYECKHUX (PYHKITHIA
4-6 YeTHOCTh, HEYETHOCTD, IEPHOJMIHOCTh TPUTOHOMETPUYECKHIX 3
byHKIII
7-8 CaoiicTBa (hyHKIIMHU Y = COS X 1 €€ rpaduk 2
10-12 CaoiictBa (hyHKIIMHU Y = Sin XU € rpaduk 3
13-15 CaoiictBa pynkuuu Yy =tgxu eé rpadux 3
16-17 OO6paTHbI€ TPUTOHOMETpUYECKUE QYHKIIMH 2
18-19 Ypoku 0000IIIeHNS U CUCTEeMAaTHU3aINH 3HAHUH. 2
20 KonTposabnas padora Ne 1 «Tpuronomerpuyeckue
byHkun»
Iaasa |V. Ilnaunap, KoOHyc U map. 16
21-23 8 1. Hunuuap. 3
24-27 § 2. Konyc. 4
§ 3. Coepa.
28-30 Cdepa u map. BzanmHoe pac nosoxxeHue chepsl U MIOCKOCTH. 3
KacarenpHast miockocts K chepe. [Tnomanp chepsr
31-34 Pa3nble 3amaun Ha MHOTOTPaHHUKH, HWIMHIP, KOHYC U 111ap. 4
CedeHust IWIMHAPUYECKOW U KOHMYECKOW MOBEPXHOCTEN
35 KonTpoabHas padora Ne2 mo teme «ummnap. Konyc n
map»
36 3auer Nel 1
9. IlpousBoHAsI U €€ TeOMEeTPHUYECKHIT CMBICJI 20
37-39 [IpousBoHas 3
40-42 [TpousBoiHas cTeneHHON (QYHKITUN 3
43-45 [IpaBuna quddepennupoBanus 3
46-49 ITpou3BoiHbIE HEKOTOPBIX JIEMEHTAPHBIX QYHKIIUI 4
50-53 I'eomeTpuyeckuii CMBICIT TPOU3BOTHOM 4
54-55 Ypoxu 006001ICHUS M CUCTEMATHU3AIMK 3HAHUH. 2
56 Kontposabnasa padora Ne 3 mo teme «Ilpou3BoaHass u ee
reoMeTPpHuYEeCKHl CMBICII»
10. IlpumMeHeHMe MPOU3BOAHOM K MCCJIeI0BAHNIO (PYHKIMI 18
57-58 Bospacranue u yobiBanne QyHKIUN 2
59-61 DKCTpeMyMbl QYHKITUH 3
62-65 [TpuMeHeHre Mpor3BOIHON K NOCTPOCHHUIO IpadMKoB QyHKIUN 4
66-68 Haubousbiee n HauMeHblee 3HaUYeHHUs QYHKIIUN 3
69-71 BeinyknocTs rpaduka GyHKIMHU, TOUKH neperunoa 3
72-73 Ypoku 000011IeHNS U CUCTeMATHU3alluK 3HAHUH. 2
74 Kontposabnass padora Ne 4 mno Teme «IIpumeHeHue
NPOM3BOJHOH K HCCJIEI0BAHUIO (PYHKLIHID)
I'maBa V. O0bembl TeJI. 17
75-76 | OGBeM IPAMOYTOIBHOTO MapaIe/IeHIIe A, 2




77-79 O6BEM mipsimoit Tipu3Mbl. OO0BEM ITWIIHHIPA. 3
80-84 Brrancnenue 065EMOB Tell ¢ momMonibio uHTerpana.  O0béM 5
HaKJIOHHOW TIPU3MBI. O0beM
UPAMUIBIL. O06BéM KOHYCa.
85-89 O0BéM Tmapa. O0beMm 5
mrapoBoro cermenta. [llapoBoro ciost 1 mapoBoro CeKkTopa.
[Tnomans chepsr.
90 KonTposabHas pabora NeS5S no teme «O0bemMbl Te1»
91 3auer Ne2 1
11. Murerpan 16
92-93 [TepBooOpa3zHas 2
94-95 [TpaBwTa HaX0XKACHHSI TEPBOOOPA3HBIX 2
96-98 [Tnomaas KpUBOJIMHEWHON TpaneIuy U HHTETpa 3
99-101 Brruncnenue unTerpanoB. Beraucienue miomaaei ¢ moMoIsko 3
WHTETPAJIOB.
102-104 [IpumeHeHne TPOM3BOAHOW M  HMHTErpaja K PELICHUIO 3
MPAKTUIECKUX 3319
105-106 Ypoku 0000IIIeHNS U CUCTEeMATHU3aINH 3HAHUH. 2
107 KonTpoJsbHas padora Ne 6 nmo reme «MHTErpamn
I'JIABA VI. BekTOpbl B IPOCTPAHCTBE 6
108 [lonsiTve BEKTOpa B MPOCTPAHCTBE. 1
109-110 Crno’xeHue 1 BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha 2
YHCII0
111-112 Kommranapusie Bexktopsl. [IpaBumo nmapamienenumnesa. 2
PaznoxxeHne BeKTOpa 1Mo TpeM HEKOMITJIAHAPHBIM BEKTOPAM.
113 3auer Ne3 1
12. KomMIieKCHbIE YHCIa 11
114 Omnpenenenrne KOMIUIEKCHBIX YHCEIT 1
115 CrnoxxeHue ¥ YMHOKEHHUE KOMITJICKCHBIX YHCeT 1
116 Moysib KOMIUIEKCHOTO Ynciia 1
117 Breruuranue u neineHre KOMIUIEKCHBIX YUCEN 1
118 ['eomeTpuueckas HHTEpIIPETAIIAS KOMIUIEKCHOTO YHCIIa 1
119 Tpuronomerpudeckas opmMa KOMIIEKCHOTO YHCIIA 1
120 CpolicTBa MOZlyJIsl M apryMeHTa KOMIUIEKCHOTO 4YHcia 1
121 KBanpaTtHoe ypaBHEHHE ¢ KOMITJIEKCHBIMH HEU3BECTHBIMU 1
122 [Tpumeps! pelieHus anredpandyecKux ypaBHeHUH 1
123 Ypoku 060011eHNs U cCUCTeMaTU3alluy 3HaHUH. 1
124 KontposabHasa paGora Ne 7 mo Tteme «KommiekcHsbie
YHCJIA»
I'naBa VII. Meroa koopaAHAT B IPOCTPAHCTBE. 15
125 [IpsimoyrosnpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE 1
126 Koopaunats! BekTopa 1
CBsI3b ME@X/1y KOOPJIMHATAMH BEKTOPOB M KOOPJIMHATAMHU TOUYEK
127 [IpocTeitmue 3a1a4u B KOOpANMHATAX 1
128 VYpaBHenue cepsl 1




129-130 Yron mex iy Bektopamu. CKaJsipHOE MPOU3BEACHNE BEKTOPOB 2
131-132 Boruncienue yrioB Mex1y NPsIMBIMU U IJIOCKOCTSIMU 2
133-134 YpaBHEHHE IJIOCKOCTU. PaccTosiHUE OT TOYKH J0 TNIOCKOCTH 2
135-137 HentpanpHas cummerpusi. OceBasi CHMMETpHUS.  3epKajlbHas 3
CUMMETpPHUSL. [TapaytenbHbIi
nepenoc. [IpeoGpazoBanue nooousi.
138 KonTpoabnas padora Ne8 no teme «MeToa KOOpANHAT B
MPOCTPAHCTBE»
139 3auer Ne3 1
13. KomOunaropuxa 11
140 KomOunaTopHsle 3a1auu 1
141-142 [lepectanoBKM 2
143-144 Pazmenenus 2
145-146 CoueTaHus U UX CBOMCTBA 2
147-148 bunom Herorona 2
149 Ypoxu 06001IeHNS M CUCTEMATHU3alNK 3HAHUH. 1
150 KonTtpoabHas padora Ne 9 no reme «KomOunaropuka»
14. DJy1ieMeHTBI TEOPUH BEPOSATHOCTEM 11
151-152 Co6biTus. BeposiTHOCTH COOBITHSL. 2
153-154 KomOunarms cobsituii. [IpoTriBOI0I05KHBIE COOBITHS 2
155-156 CnoxeHre BEPOSTHOCTEH 2
157-158 HezaBucumble cOObITHS. YMHOXEHHE BEPOSITHOCTEN. 2
159-160 Crartuctuueckas BEPOSITHOCTb. 2
161 KonTpoabHas padora Ne 10 mo teme «IJieMeHTHI TE€OpHHU
BEPOSITHOCTHY
15. Crarucruka. 9
162-163 CayuaiiHble BeJJMYMHBI 2
164-165 IleHTpanbHbIC TCHACHIINH 2
166-168 Mepsi pazbpoca. 3
169 Ypoxk 0060011IeHNS ¥ CHCTEeMaTU3alluK 3HAaHU. 1
170 KonTpoabnasi pa6ora Ne 11 no teme «CTaTucTHKA»
IloBTOpEeHNE OCHOBHBIX T€M Kypca MAaTeMAaTHKH 34
171-172 [IpeoOpazoBaHue BBIpAKEHU. 2
173-174 Jlorapudmsl 2
175-176 OCHOBBI TPUTOHOMETPUHU 2
177-178 YpaBHeHUS. 2
179-180 HepaBeHnctBa 2
181-182 OyHkiuu (onpeneiaeHue u rpaduk GyHKIUN). 2
183-184 DneMeHTapHOe UccieIoBaHNe PYHKIUH. 2
185-186 OcHOBHBIE DJIEMEHTapHble (DYHKIIUU 2
187-188 [IpounsBogHasl. 2
189-190 HccnenoBanue GyHKINH. 2
191 IlepBooOpa3Has u MHTErpaJl. 1
192-193 DEMEHTBI TEOPUH BEPOSITHOCTEM. 2
194 KomnuiekcHble yucia. 1
195-196 MHOTOYTOJBHUKH. 2
197 OKpYyXHOCTb U KpYT. 1
198 [IpsiMble 1 TJIOCKOCTH B TPOCTPAHCTBE. 1
199-200 MHororpaHH1KH. 2
201-202 Tena 1 NOBEPXHOCTH BpAIICHMSL. 2
203 IIpomexyTouyHas arTecTanus 3a Kype 11 kiacca
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O06001IeHre U CHCTeMaTH3alus U3y4eHHOTO 3a ToJl.

Hroro
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