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HOACHUTEJIBHAS 3AIIMCKA.

PaGouas mporpamma cocTaBieHa:
- Ha OCHOBE (eiepatbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO CTaH1apTa OCHOBHOT'O OOIIETO
o0Opa3oBaHus,
- Ha OCHOBE MPUMEPHON MpOrpammbl i 0011e00pa3z0BaTeNbHbIX HIKOJ, THMHA3UH, JIUIEEB:
Maremaruka: 7-11 xmaccel st yriryonenHoro usydenus /A.l. Mep3msk, B.b. [lononckwuid,
M.C. Sxup, JI.A. Homuposckuii, E.B. bymko. - M.: Bentana-I'pad, 2017 . u ['eomerpus.
Yrany6néunsiii ypoBenb. (aBT. A. I'. Mep3msk, [. A. Homuposckuii, B. M. [lonskos; mox pen.
B. E. Ilononsckoro).
Mecto npeamera B 6a3UCHOM yueOHOM IJIaHE

Ha n3zyuyenue npenmera oTBOAUTCS 64yacoB B Hezenro (Bcero 408 yueOHBIX 4acoB).

[To 4 yaca B Hezen0 O MOYJIO «AnreOpa U Hayajla MaTEMaTUYECKOro aHallu3ay U 1o 2

yaca B Heento 1o Moayiito «l'eometpusin» B 10 u 11 kiaccax.

VYueOHnsIii mpenmer «Anredpa 1 Hadajza MaTeMaTHYECKOro aHaiau3a» U «['eoMeTpus» BXOIMT
B IIepeueHb YUeOHBIX MIPEIMETOB, 00SI3aTEIBHBIX U1l U3yYCHHS B CpEAHEN
001eoOpa3oBaTenbHOI mKoe. /lanHas mporpaMma npeaycMaTpruBaeT U3y4eHue npeaMeTa Ha
yriayOJIeHHOM ypOBHE.
NPUMEHEHHS MaTeMaTHIECKIX METOJIOB K HCCIICIOBAHUIO TIPOLIECCOB U SIBICHUN B IPUPOJIE U
o01iecTse.

1) HINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O
HPEIMETA, KYPCA;

1.1.Ilnanupyemble JJMYHOCTHBIE pe3yJbTaThl ocBoenuss OOII
JInuHOCTHBIE pPe3yJbTaThl B c(hepe OTHOLIEHHI 00YyYAKIIHUXCH K cede, K CBOeMY 3/10POBbIO,
K MO3HAHUIO ce0s:

e opueHTalus 00y4yaroUMXCcs Ha JOCTHXKEHUE JIMYHOTO CYACThsI, pealln3allio
MO3UTHUBHBIX )KMU3HEHHBIX NIEPCIIEKTUB, THULIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPEIETICHHIO, CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE IJIaHBbI;

® TOTOBHOCTb U CHOCOOHOCTH O0ECIEUNTh ce0€ U CBOMM OJIM3KHUM JOCTOMHYIO
J)KA3Hb B IIPOLIECCE CAMOCTOATEIILHOM, TBOPUECKON U OTBETCTBEHHOMU JIESITEIIbHOCTH;

® TOTOBHOCTb U CIIOCOOHOCTH 00YYarOIINXCs K OTCTAUBAHUIO IUYHOTO
JIOCTOUHCTBA, COOCTBEHHOT'O MHEHMSI, TOTOBHOCTb M CITOCOOHOCTbH BbIpabaThIBaTh
COOCTBEHHYIO TIO3HUIIMIO IO OTHOIICHUIO K OOIIECTBEHHO-TTOJIUTHYECKUM COOBITHSIM
IIPOLIOTO ¥ HACTOSIILIEr0 HA OCHOBE OCO3HAHMS M OCMBICIIEHHSI HCTOPUH, TyXOBHBIX
LIEHHOCTEN U JTOCTMKEHUN Haled CTPAHBIL;

® TOTOBHOCTb U CIIOCOOHOCTH O0YYarOIIUXCSI K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO
B COOTBETCTBHHM C O0II€YETOBEYECKMMHU IEHHOCTSIMU U HJIeallaMH IPaXkIaHCKOTO
oOuiecTBa, MOTPEOHOCTh B (PU3MUECKOM CAMOCOBEPILICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-
0370POBUTEIBLHON JEATENBHOCTBIO;

® TMPUHATHE U peau3aius IEHHOCTEH 3/I0pOBOT0 M 0€30MacHOr0 00pa3a KU3HH,
OepexHOoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIIEHNE K COOCTBEHHOMY (PU3UYECKOMY
Y TICUXOJIOTHYECKOMY 3/J0POBBIO;

® HENpHATHE BPEAHBIX MPUBBIUEK: KYPEHHUsI, YIOTPEOIEHHS aJIKOTroJisl, HAPKOTHKOB.

JIM4HOCTHBIE pe3y/ibTaThl B chepe OTHOEHU I oOyuarommxcst K Poccun kak k Poagune
(OteuectBy):

® poccuicKas HICHTHYHOCTh, CHOCOOHOCTH K OCO3HAHUIO POCCHICKOM

UJCHTUYHOCTHU B NOJUKYJIBTYPHOM COLIMYME, YyBCTBO IIPUYACTHOCTH K UICTOPHUKO-



KYJBTYpPHOH OOIIHOCTH POCCUICKOTO Hapona u cyabpde Poccun, marpuoTHsm, TOTOBHOCTD
K ciy>keHH0 OTedyecTBy, €ro 3anuTe;

® YBAXKEHHE K CBOEMY HAapO/ay, YyBCTBO OTBETCTBEHHOCTH Iepes PoiuHow,
TOpJOCTH 3a CBOM Kpal, cBO PoanHy, IpoILIoe U HacTOsAIee MHOTOHAMOHAJIBHOTO
Hapozaa Poccuu, yBaxkeH#e K rocyapCTBEHHBIM CHMBOJIaM (rep0, diar, TumH);

e (opmupoBaHUE YBaXEHUS K PYCCKOMY SI3bIKY KaK FOCY1apCTBEHHOMY SI3bIKY
Poccuiickoit denepaiyu, ABISIOMIEMYCS OCHOBOM pOCCUIMCKOM MACHTUYHOCTH U
[JIABHBIM (paKTOPOM HAIIMOHAIBHOTO CAMOOTIPEICIICHUS;

® BOCHUTaHHUE YBAXECHUS K KYJIbTYypE, SI3bIKaM, TPAJAULMIM U 00bI4asM HapOOB,
npoxkuBarouux B Poccuiickoiit deneparum.

JInuHOCTHBIE Pe3yJbTaThl B c(pepe OTHOMIEHUI 00Yy4AIOIIMXCH K 3aKOHY, TOCY1apCTBY M K
TPaXKIaHCKOMY 001IECTBY:

® TPaXJTAHCTBEHHOCTH, IPAXKJIAHCKAs MMO3UIIMS AKTUBHOT'O U OTBETCTBEHHOI'O WICHA
POCCUICKOTO 00IIECTBA, OCO3HAIOIIECTO CBOM KOHCTUTYIIMOHHBIC ITpaBa U 00S13aHHOCTH,
YBAXKAIOILEr0 3aKOH U IIPABONOPAIOK, OCOZHAHHO TPUHUMAIOILETO TPAJULIUOHHBIE
HAI[MOHAJILHBIC U OOIICUEIOBEYCCKUE TYMAHUCTHYECKUE U IEMOKPATHYECKUE IIEHHOCTH,
TOTOBOTO K Y4aCTHUIO B OOIIECTBEHHOU KU3HU;

e [pU3HAHUE HEOTUYKJTAE€MOCTH OCHOBHBIX IPaB U CBOOO/] YEIOBEKA, KOTOPHIC
MIPUHAJICIKAT KaXKIOMY OT POKICHHS, TOTOBHOCTH K OCYIIECTBIICHUIO COOCTBEHHBIX
npaB 1 cB0OO] 0e3 HapyIIeHUs MpaB U CBOOO JPYTUX JIUL, TOTOBHOCTh OTCTanBAaTh
CcOOCTBEHHBIE MPaBa U CBOOO/IBI YEJIOBEKA U IPakIaHUHA COTJIACHO OOIIETIPU3HAHHBIM
MPUHIMIIAM U HOPMaM MEXIyHapOJHOT0 IIpaBa U B COOTBETCTBUM ¢ KoHCTUTYyLIHEH
Poccuiickoit @enepanuu, mpaBoBasi v MOJIUTUYECKAs TPAMOTHOCTB;

® MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIECTBEHHON PAKTHKH, OCHOBAHHOE Ha JIUAaJIore KyJIbTyp, a TAKXKE pa3IndHbIX POopM
00111eCTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

® UHTEPHUOPHU3ALHUS LICHHOCTEN JEMOKPATUU U COLUATIbHOM COJMIAPHOCTH,
TOTOBHOCTD K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLLEHUI B TPYIIIE UM COLIMAIBHOM
OpraHu3aIluy;

® TOTOBHOCTh OOYYAIOIIUXCS K KOHCTPYKTUBHOMY YYaCTHIO B IIPUHSATUHU PEUICHHH,
3aTparvBalOIINX WX MpaBa U MHTEPECH], B TOM YHUCJIE€ B PA3JIMUYHBIX opMax
00IIECTBEHHON caMOOpraHU3allu, CAMOYIPaBICHHUSI, OOIIECTBEHHO 3HAYMMON
JesTeTbHOCTH;

® TPUBEPKEHHOCTH UM HHTEPHAIIMOHATN3MA, TPY>KObI, paBEHCTBA,
B3aMMOIIOMOIIY HAPOJI0B; BOCIUTAHNE YBAKUTEIBHOTO OTHOIIEHHS K HAIMOHAIBHOMY
JIOCTOUHCTBY JIFOJIEH, UX YyBCTBAM, PEIIUTHO3HBIM YOCKICHUSIM;

® TOTOBHOCTh OOYYAIOIIUXCS MPOTHBOCTOSTH UICOJIOTUU IKCTPEMU3MA,
HAI[MOHATN3Ma, KCeHO(POOHH; KOPPYIIIUHU; TUCKPUMHUHAIIUY 110 COLIUATBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHATLHBIM MIPU3HAKAM U JIPYTUM HETaTUBHBIM
COIIMAJIbHBIM SIBJICHUSIM.

JInuHOCTHBIE Pe3yJbTaThl B c(pepe OTHOMIEHUI 00YHAIOIIMXCH € OKPYKAIOIMMU JIIOAbMMU:
® HPaABCTBEHHOE CO3HAHUE U MOBEACHUE Ha OCHOBE YCBOEHUS OOIIEUETOBEYECKUX
LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U MOBEICHMS B TIOJUKYJIBTYPHOM MUPE, TOTOBHOCTH
¥ CITIOCOOHOCTH BECTH JAHUAJIOT ¢ IPYTUMU JTFOJIbMHU, JOCTUTATh B HEM B3aUMOITOHUMAHUS,
HAXOJHUTh OOIIKE IIeNTU U COTPYAHUYATH IS UX JOCTH)KCHHUS,

® TPUHATHE TYMAaHUCTUYECKHX IIEHHOCTEH, OCOZHAHHOE, YBAXXUTEIIBHOE U
JT0OpOoKeNaTeTbHOE OTHOIICHUE K APYTOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

® CIIOCOOHOCTB K COTIEPEKUBAHUIO U (POPMUPOBAHKE TTOSUTUBHOTO OTHOIICHUS K
JIOJIIM, B TOM YHCJI€ K JIULIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS 1
WHBaJIUIaM; OEpeKHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3HYECKOMY U
MICUXOJIOTMYECKOMY 3/I0POBbIO APYTHX JII0JIeH, YMEHHE OKa3bIBaTh MEPBYIO MTOMOIIIb;



e (opmupoBaHUE BBIPAXKEHHON B MOBEJICHUN HPABCTBEHHOM MO3UIIUH, B TOM YHCIIE
CIOCOOHOCTH K CO3HATEILHOMY BBIOOPY J00pa, HPaBCTBEHHOTO CO3HAHUS U MTOBECHUS
HA OCHOBE YCBOCHHSI O0IIEYEIIOBEYECKUX [IEHHOCTEH U HPaBCTBEHHBIX YYBCTB (YECTH,
JI0JITa, CIIPaBEIIMBOCTH, MUJIOCEPIUS U IPYKeIto0us);
® pa3BHUTHE KOMIETCHIINI COTPYIHUYIECTBA CO CBEPCTHUKAMU, IETHMHU MIIA]IIIETO
BO3pPAacCTa, B3pOCIBIMU B 00pa30BaTeIbHOI, 0OIIECTBEHHO MOJIE3HOH, yueOHO-
HCCJIEIOBATENILCKOM, MPOSKTHON U IPYTUX BUIAX JESATEIbHOCTH.
JInuHocTHBIE pe3yJabTaThl B cepe OTHOILIEHHIT 00ydaloIuXcsl K OKPY:KaIeMy MUPY,
’KMBOM NPHUPOJIE, XYA0KeCTBEHHOH KYJIbType:
® MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTH HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY, BIIaJICHUE
JIOCTOBEPHOM MH(pOpMAIMEHl 0 IepeOBbIX TOCTHKEHUSIX U OTKPBITHIX MUPOBOI U
OTEUECTBEHHOW HAYKH, 3AMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX 00 yCTPOWCTBE MUPA H
00111eCTBA;
® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMO00pa30BaHUIO, HA
MPOTSKEHUH BCEU KU3HU; CO3HATEILHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBUIO YCIEIIHOM MpoQecCHOHANBHON 1 00IIECTBEHHOM NesSTeIbHOCTH;
® OJKOJIOTHYeCKas KyJIbTypa, OepeKHOE OTHOLICHUS K POJHOMN 3eMIIe, TPUPOTHBIM
OorarctBam Poccuu u Mupa; MOHUMaHUE BIHUSHHS COIMATEHO-3KOHOMUYECKHIX
MIPOLIECCOB Ha COCTOSTHUE MPUPOJHON U COLUATBHOMN Cpefibl, OTBETCTBEHHOCTD 3a
COCTOSTHUE TMPUPOTHBIX PECYPCOB; YMEHUS U HABBIKH PA3yMHOTO MTPUPOIONOIB30BAHNUS,
HETEePIIMMOE OTHOIIEHHUE K IeUCTBUSAM, IPUHOCSIINUM BPE SKOJIOTHH; IPUOOPETEHHE
OTIBITa 3KOJIOTO-HAIIPABJICHHOM IEeATEITHbHOCTH;
® SCTETHYECKOE OTHOIICHUSI K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00YCTPONUCTBY
COOCTBEHHOTO OBITA.
JInuHoCTHBIE pe3yJbTaThl B cpepe OTHOIIEHUIT 00yHAIOIIUXCS K CeMbe H POAUTEISAM, B
TOM YHCJIE NOATOTOBKA K cCeMEeHHOM KU3HU:
® OTBETCTBECHHOE OTHOIICHHE K CO3JIaHHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHS
IICHHOCTEH CEMEITHOM KHU3HMU,
® TMOJIOKHUTENBHBIN 00pa3 cCeMbH, POJIUTENHCTBA (OTIIOBCTBA M MATEPHHCTBA),
WHTEPUOPU3AIHS TPAJTUIIMOHHBIX CEMEWHBIX IIEHHOCTEH.
JInuHocTHBIE pe3yJbTaThl B chepe OTHOLIEHHS 00yYAIOUINXCS K TPYaY, B cepe
COIHATIBHO-I)KOHOMUYECKUX OTHOIIEHMIi:
® yBa)KeHHE KO BceM popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3allIUTE CBOEH
COOCTBEHHOCTH,
® OCO3HaHHBIN BEIOOP OyayIIeH Mpodeccu Kak MyTh U CIOCO0 peann3aiun
COOCTBEHHBIX )KH3HCHHBIX IIJIAHOB;
® TOTOBHOCTh OOYYAIOIIUXCS K TPYAOBOM MPOoecCHOHANTBHON AEITeThHOCTH KaK K
BO3MOXXHOCTH Y4aCTHs B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX,
oOLIeHallMOHAIbHBIX TPOOJIEM;
e MOTPeOHOCTh TPYAUTHCA, YBAXKEHUE K TPYAY U JIIOASIM TPY/a, TPYIOBBIM
TOCTHXKEHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K PA3HBIM
BUJIaM TPYJIOBOM JIESATEIIBHOCTH;
® TOTOBHOCTH K CAMOOOCITYKMBAHUIO, BKIIFOYasi 00y4EHHE U BHITIOTHEHHE
JIOMAIITHUX 00s13aHHOCTEH.
JInuHoCTHBIE pe3y/ibTaThl B chepe PU3NIeCKOro, NCUX0T0rH4€CKOro, COUAJIBLHOIO0 U
aKaJeMH4YecKOro 0J1aronoryyusi 00y4arommuxcs:
e (usHIEeCcKOe, YMOIMOHATIBHO-TICHXOJIOTHIECKOE, COIIMATIBLHOE 0J1aromnoydmne
o0yJaromuxcs B )KU3HA 00pa30BaTENbHON OpraHu3allii, OIyIIEHHE TeThMU
0€30MacHOCTH U MICUXOJIOTMUECKOro KoMmdpopTa, UHPOPMALIMOHHOM 6€301aCHOCTH.



1.2. IlnanupyemMsble MeTanpeaMeTHble pe3yJabTaThl ocBoeHnss OOIT
1.2.1. PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbI€ 1eiiCTBUSA
BbInyCKHHMK CMOXKeET:
® CaMOCTOSTENIHO ONPEAEATh e, 33/1aBaTh IapaMeTpbl U KPUTEPHH, 110
KOTOPBIM MOKHO OIPEAETUTh, YTO LENIb JOCTUTHYTA;
® OLIEHUBATbh BO3MOKHBIE MOCJIEACTBUS JOCTHKEHHSI [TIOCTABICHHOM LIeNIn B
NESITeIbHOCTH, COOCTBEHHON KHU3HU U JKU3HU OKPYKAIOIIUX JI0/I€H, OCHOBBIBAsACH HA
COOOpaXEHUSIX STUKU U MOpaJIu;
® CTaBUTh U POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEeIbHON
NEeSITeIbHOCTH U )KU3HEHHBIX CUTYaLUsX;
® OLCHUBATh PECYPCHI, B TOM YHCJIE BPEMsI U JpyTHe HEMaTepraibHbIE PECYPCHI,
HE0OXO0UMbIE JJIs JOCTHUIKEHUSI TIOCTABJIEHHOM LIETH;
e BbIOMPATH MyTh JOCTHXKEHUS LM, IUIAHUPOBATh PELICHNE MOCTABICHHbIX 3ajiay,
ONTUMU3UPYS MaTepUAJIbHbIE U HEMaTepUaAJIbHbIE 3aTPAThI;
® OpraHm3oBBIBATH 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX IS JOCTHIKEHHS
MMOCTaBJICHHOM 11CTIN;
® COIIOCTAaBJIAThH MOJYYEHHBIH pe3ysbTaT AEATEIIbHOCTH C IOCTABICHHON 3apaHee
LEJbIO.

1.2.2. Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eliCTBUSA
BbInmycKHUK CMOXKeET:
® UCKaTh M HAXOJIUTHh 000OIICHHBIE CITOCOOBI PeIICH s 3a/1a4, B TOM YHUCIIE,
OCYILIECTBIISATh Pa3BEPHYTHIA MH(POPMALIMOHHBIHN MIOUCK U CTABUTh HA €0 OCHOBE HOBbHIE
(yueOHbIEe U TTO3HABATENIbHBIC) 33/1a4H;
® KPUTHUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMALIUIO C Pa3HBIX MMO3ULIUH,
pacrno3HaBaTh U (PUKCUPOBATh MPOTUBOPEUHS B UH(POPMALIMOHHBIX UICTOYHHKAX;
® UCMOJb30BaTh PA3IMUHbIE MOAEIbHO-CXEMaTHUECKUE CPECTBA IS
IPECTaBICHUS CYIIIECTBEHHBIX CBA3EH U OTHOIIECHUH, a TaK)Ke IPOTUBOPEUHH,
BBISIBIICHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX;
® HAXOJAUTh U MPUBOAUTH KPUTUUECKUE apI'yMEHTHI B OTHOILIEHUH JACHCTBUI U
CYKIEHHM IPYroro; CHOKOMHO ¥ pa3yMHO OTHOCUTBCS K KpUTHUECKUM 3aMEUaHUsAM B
OTHOIIEHUH COOCTBEHHOTO CYXKJIEHUSI, pacCMaTpUBATh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS;
® BBIXOJUTH 33 paMKH y4e€OHOTO MPEeIMETa M OCYLIECTBIISTh LieJIeHANPaBICHHBIN
MOMCK BO3MOKHOCTEH Il IIMPOKOTO MEPEHOCA CPECTB U CIIOCOOOB JIEHCTBUS;
® BBICTPAaMBATh MHIUBUAYAIBbHYIO 00pPa30BaTENIbHYIO TPAEKTOPUIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTHUX YYaCTHUKOB U PECYpPCHbIE OTpaHUYEHHUS;
® MEHATb U yJEP)KUBATh Pa3HbIEe MO3UIMH B 1I03HABATEIBHON JESTEIbHOCTH.
1.2.3. KoMMyHHUKAaTHBHBIC YHHBEPCAJIbHbIC y4eOHbIC 1eiCTBHA
BrInmyckHHMK CMOXKeET:
®  OCYILECTBIIATH JIEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIBIMH (KaK BHYTpH 00pa3oBaTelbHOI OpraHu3anny, TaK U 3a ee Ipeaeaamu),
oI0MpPaTh NAPTHEPOB ISl IEI0BOM KOMMYHUKALIUU UCXOS U3 COOOpaXeHHM
pe3yIbTaTUBHOCTH B3aUMOJACHUCTBUS, a HE TMUYHBIX CUMIIATUH;
® [IpU OCYIIECTBICHUU IPYNIOBON pabOThI ObITh KaK PyKOBOJIUTENEM, TaK U
YJIEHOM KOMaH/Ibl B pa3HbIX POJIsiX (reHepaTop ujiei, KpUTHUK, UCIIOJTHUTEb,
BBICTYTAIOUIHA, SKCTIEPT U T.11.);
® KOOPJIMHUPOBATH U BBHINOJHATH pabOTy B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;
® pa3BEpHYTO, JOTUYHO ¥ TOYHO M3JIaraTb CBOIO TOUKY 3pEHUS C HCIIOIb30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;



® pacro3HaBaTh KOH(PJIUKTOTCHHbIE CUTYAIMH U MPEAOTBPAATh KOH(PIUKTHI A0 UX
aKTHUBHOMH (pa3bl, BEICTPAUBATh JEIOBYIO0 U 00pa30BaTeIbHYI0 KOMMYHHUKAIIHIO, U30eras

JIMYHOCTHBIX OIICHOYHBIX Cy)KIIGHI/If/'I.

1.3.Ilnanupyemsble npeaMeTHsblie pe3yabTarhbl ocBoeHus OOII nist yueOHoro npeamera
«MaremaTuka» (BKJ/IIOYas aJIredpy 1 HaYaJia MATEMaATHYECKOI0 AHAJIN3a, FTeOMETPHIO)
[TpenMeTHbIE pe3yabTaThl YIIy0JIEHHOTO YPOBHSI OPUEHTHPOBAHBI HA MIOJIyYE€HUE
KOMIIETEHTHOCTEH AJIs Moceayrolel NpopecCuoHanbHOM esTeIbHOCTH KaK B paMKax JaHHOU
IpeMETHOM 001aCTH, TaK M B CMEXHBIX C HEH 00JacTax. DTa rpymmna pe3yabTaToB

MIPEAro

Jiaracrt:

® OBJIJICHUE KIIFOYEBBIMU IIOHATUAMH U 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCS
JaHHAs peAMEeTHas 00J1acTh, PaCIIO3HABAHUE COOTBETCTBYIOIIUX UM IPU3HAKOB U
B3aMMOCBSI3€H, CIOCOOHOCTh IEMOHCTPUPOBATh Pa3IMUHbIE MTOAXO0/Ibl K U3YUCHHIO
ABJICHUH, XapaKTEPHBIX JJI U3y4aeMOi peMETHON 001acTy;

® yMEHME peIlaTh KaK HEKOTOPHIE IPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUYECKUE
3a[]a4M, XapaKTEepHbIE JAJI UCIIOJIb30BAaHUSA METOJOB U MHCTPYMEHTAPUS JAHHON

MpeAMETHOM 00J1acTH;

® HaIN4uc l'IpCI[CTaBJ'ICHI/Iﬁ (6] ,HaHHOﬁ HpeHMeTHOﬁ 00J1aCTH KaK LICJTOCTHOM TCOpUHU
(COBOKYHHOCTI/I Teopnﬁ), 00 OCHOBHBIX CBSI3SIX C MHBIMU CMEXHBIMH 00JaCTIMH 3HAHUHN.

Yri1y0/1eHHbBIH YpOBeHb

((CHCTEMHO'TEOPGTH‘!ECKI/IE peE3yJabTaTbhD»

Pasnen 1. BeimycKHUK HAy4YMTCS V. BbINyCKHHUK IOJYYHT BO3MOKHOCTH
HAY4YHTBCS

Hean A1 yCnemHoro npoaoKeH s Jns obecrieyenns BO3ZMOKHOCTH

OCBOCHHUS 00pa3oBaHNs 110 CIICIHATBHOCTSM, YCIELIHOTO MPOI0JDKEHUS 00pa30BaHUS 110

npeaMera CBA3AHHBIM C IIPUKJIATHBIM CIIENHAIBHOCTIM, CBI3aHHBIM C

HCIIOJIB30BAHUECM MATCMAaTUKH

OCYIIECTBIICHUEM HAYYHOU U
HUCCJIENOBATEILCKON NEeATENHHOCTH B
0071aCcTH MaTeMaTHUKU U CMEKHBIX HAyK

TpeboBanus Kk pe3yjbTaTam
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HAYYUTHCH

DJIeMEHTBI - CBobonHO onepupoBaThl MOHATHUAMU: -JlocTwkenne pe3ynbTaToB paznena ll;
Teopuu KOHEYHOE MHOKECTBO, JJIEMEHT - OIIEPHUPOBATh MIOHATHEM OIIPEIEIICHHUS,
MHOKECTB H | MHOXXECTBA, IOAMHOXECTBO, OCHOBHBIMH BUIaMU OIPEAEICHUI, OCHOBHBIMU
MaTeMaTuH4e | mepecedeHue, 00beJMHEHNE U Pa3HOCTD BUJAaMHU TEOpEM;
CKOii MHOECTB, YUCIOBbIE MHOKECTBA Ha - IOHUMATh CYTh KOCBEHHOTO JOKA3aTeIbCTBA;
JIOTUKH KOOPIMHATHOHN MPSIMOH, OTPE30K, - OIIEPHUPOBATH MOHATHSIMU CUETHOTO U

MHTEpBaJI, MOJYUHTEPBAJ, IPOMEKYTOK C | HECUETHOTO MHOXKECTBA;

BBIKOJIOTOM TOUKOM, Tpaduueckoe MPUMEHSTh METOJl MATEMaTHYeCKON HHAYKIINN

IpEeICTaBICHNE MHOXECTB Ha JUI IPOBEICHUS PACCYKICHUHN U

KOOPAMHATHOU INIOCKOCTH; JIOKA3aTeNIbCTB U IPU PEIICHUHN 33134

- 3a7]aBaTh MHOXKECTBA NIEPEUNCIICHIEM H

XapaKTePUCTUYECKUM CBOMCTBOM;

- OIIEPUPOBATH MOHATHIMU:

YTBEpKAECHUE, OTPULIAHUE YTBEPKIACHUS,

HNCTHHHBIC U JIOXKHBIC YTBCPIKIACHUA,

MPUYMHA, CIEICTBHUE, YACTHBIN CITydail

0011ero yTBepKICHHs, KOHTPIIPUMED;

- IPOBEPSATH MPUHAATICIKHOCTD DJIEMEHTA

MHOXECTBY;

- HAXOIIUTh NIepeceyeHre U 00beTUHEHUE

MHOXCCTB, B TOM YUCJIC TPCACTABJICHHLIX

rpaduuecKy Ha YUCIOBOM NpsSMON 1 Ha

KOOPJIMHATHOM IJIOCKOCTH;

-IIPOBOJUTH JOKA3aTEJIbHBIE PACCYKICHUS

JU11 000CHOBAHUS HICTUHHOCTH YTBEP)KJICHUI

B noBceiHeBHO#i ;KM3HM M PH H3YYE€HUH JPYTHX NPEIMETOB:

-ACIOJIb30BaTh YMCIOBbIE MHOXKECTBA HA | -HCIOJIH30BaTh TEOPETUKO-MHOXKECTBEHHBIH

KOOPIMHATHOU NPSAMOH U Ha SI3BIK M A3BIK JIOTUKH JUIS OIUCAHUS pPeasIbHBIX

KOOPJAMHATHOHN TJIOCKOCTH JUISI ONIMCAHMS | MIPOLIECCOB U SIBICHUM, IPH PELICHUH 3a1a4

peanbHBIX IPOLECCOB U SIBICHUN; Jpyrux y4eOHBIX MPEMETOB

MNPpOBOAUTDH NOKA3aTCJIbHBIC PACCYKACHHS B

CUTyalMsX MOBCCIHCBHOU KU3HU, ITPU

PCHICHUH 3a/4a4 U3 JPpYTruX NMpeaMETOB
Yucaa n - CB0OOIHO OTIEpHPOBATH MOHATHIMU: - HoctmxeHue pe3yabTraToB paszaena ll;
BbIpa:KeHHs1 | HAaTypajbHOE YUCIIO, MHOXKECTBO - CBOOO/THO OTIEPUPOBATH YHUCIOBBIMH

HaTypaJbHBIX YHCEII, IIEJI0€ YHUCIIO,
MHOKECTBO LIEIBIX YHCE, OOBIKHOBEHHAS
IIpo0b, AecsITUIHas PoOb, CMEIIaHHOE
YUCJI0, PAIIHOHATHFHOE YUCIIO, MHOYKECTBO
palOHANBHBIX YHCEN, UPPAIlIOHATBHOE
YHUCII0, KOPEHb CTETeHU N,
JIEHCTBUTEIILHOE YHCIIO, MHOXKECTBO
JIEACTBUTETHHBIX YHCEIT, TeOMETPHISCKast
WHTEpIIpeTalus HaTypaabHbBIX, IENbIX,
paIMOHAIBHBIX, TEHCTBUTEIHHBIX YHCET;
- IOHUMATh U OOBSCHATH Pa3HUITY MEKITY
MMO3UITMOHHON Y HEMO3UIIMOHHOMN

CHUCTCMAaMM 3aIIiCH YHCCII,

MHOKECTBAMU IIPH PEIICHIH 3a/1a4;
- IOHAMATh IPUYHHBI K OCHOBHBIE UICH
pacIIMpeHUsT YHCIOBBIX MHOKECTB;

-BJIaJICTh OCHOBHBIMH MTOHSATHUSIMHU TEOPUHU
JIEITMMOCTH TIPH PEIISHUH CTaHAapPTHBIX 337124
- UMeTh 0a30BbIE MTPEJICTABICHUS O MHOXKECTBE
KOMIIIEKCHBIX YHCEJI;

- CBOOO/IHO BEITTOIHATE TOXKIECTBEHHBIE
MpeoOpa3oBaHUs TPUTOHOMETPUIECKHX,
JoTapu(hMHUIECKHUX, CTETICHHBIX BBIPAKCHUH;

- BIazeTh hopmyoit 6uaoma HeroToHa;

- IPUMEHSATD [P PELLIECHUU 33]]a4 TEOPEMY O
nuHenHoM npeactasieHun HOJ;

1 o

3H€CI) " Jajee: 3HaTb ONPEACJICHUC ITOHATHS, 3HATb U YMETb 000CHOBEIBATH CBOI/ICTBa(HpI/IBHaKI/I, €CJIM OHHU CCTL)
IMOHATHSA, XapaKTECPHU30BATh CBA3U C APYTYUMU NOHATUAMUA, HPEACTABIIAA OAHO MMOHATHE KaK 4aCTh HEJIOCTHOTO
KOMIIJICKCa, UCIIOJIB30BATh ITOHATUEC U €TO CBOIiCcTBa IIpyu MPpOBCACHUA paccymeHnﬁ, J0Ka3aTeJIbCTB, pCIICHUN

3a7ad4.
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- ICPCBOJIUTD YUCIIA U3 OJHOW CUCTEMBI - IPUMEHSITh NPH peleHnu 3a1a4 Kuranckyio
3amucH (CHCTeMbI CUNCIeHHs) B Apyryio, | T€OpeMy 00 ocTaTkax;
-7I0Ka3bIBaTh M UCIOJIL30BaTh IPU3HAKU - IPUMEHATH TP pereHnH 3a1a1 Maryro
JIeTMMOCTH CyMMbI H IIponsBeacHusi ipn | Te0PeMy Pepma;
BBITIOJTHEHHUH BBIYUCICHHUN U PEIICHUU ~ YMCTD BBIMOJIHATE 3aIUCH THCITA B
3a7au; MO3HIIMOHHON CHCTEME CUUCIICHHS,
-BBITIONHATE OKPYTVICHHE PAIHOHANBHEIX | - IPHMCHATH DU PEIICHUH 33124 TEOPETHKO-
¥ UPPALMOHAIBLHBIX YKCEN C 3aJaHHON HYHCIIOBBIE (YHKIMU: TUCIIO U CYyMMA
TOYHOCTBIO; Jenurtenei, GyHKIuo Dinepa;
-CpaBHUBATH JCHCTBUTEIBHBIE YNCTIA - IPUMCHATD MPpH PCHICHUH 337121 LICTTHBIC
pasHbIMH CIIOCO0aMU; Ipoou;
-YTIOPAIOUHBATH UHCIA, 3AMUCAHHDIE B “TIPHUMEHSATE NPH PELICHHHN 311 MHOTOMIICHBI C
BHJI¢ OOBIKHOBEHHOM M IeCATUYHOM ACUCTBUTCIBHBIMU U LIEJIBIMU
Jpo6H, YKCIIa, 3aIMCAHHbIE C KoduitmeHTamu; 5
HCIIOJIb30BAHUEM ApU(PMETHIECKOTO “BIAACTD HOHATHAMH IPHBOINMBIH 1
KBAJIPATHOTO KOPHS, KOpHEii CTerneH HETMPUBOIMMBIH MHOTOWICH M MTPUMEHSTh UX
GombIIIe 2; NPU PELICHUH 3a/1a4;
- HAXO/IUTb HO I[ u HOK pasHBIMH -IIPUMCHATDH IIPpU PCIICHUU 3aaa4 OCHOBHYIO
CrocobaMu M KCIOIb30BaTh UX MPH TeopeMmy anreophi; .
peLLeHNH 33714, -IPUMEHSTH TIPU PEIICHUM 337124 MPOCTCUTIINE
—BBIMOJHSTE BLIUMCICHHUI 1 (YHKITMH KOMIUICKCHOH IIEPEMEHHOMN Kak
NPe06pa3OBaHNSA BHIPAKEHHI, reoOMeTpHUYECKUE PeoOpa3oBaHus
COZIepIKALIMX JCHCTBUTEIbHBIC YHCIIA, B
TOM YHCJIe KOPHH HATYPATBHBIX
CTETICHE;
-BBITIOJIHATH CTAHAAPTHBIC
TOXIECTBCHHBIC IPEOOPA30BAHUS
TPUTOHOMETPUYUCCKUX,
sorapu()MUYECKUX, CTCIICHHBIX,
UPPAIMOHAIBHBIX BHIPAKESHUI
B noBceqHeBHO KU3HN U NPU U3YYECHUH JPYTUX Y4eOHbIX PeIMETOB:
-BBITIOJIHATH U OOBSICHATH CPABHEHHE -BBITIOJTHATH JICHCTBUS C YHCIOBBIMU TAHHBIMH
PE3yJIbTaTOB BHIYMCICHUI IPU PELICHUH | TIPH PEIICHHUH 33124 MPaKTHYECKOTO XapaKTepa
MPaKTUYCCKUX 337124, B TOM YHCIIC W 3a/1a4 U3 pa3InyHbIX 00JIacTel 3HAHUH,
NPUOJVMIKEHHBIX BBIYUCICHUH, UCTIONB3YsI | UCTONB3Ys MPU HEOOXOUMOCTH CIIPABOYHBIC
pa3HbIe CIIOCOObI CPaBHEHHUIA; MaTepualibl U BHIYUCIUTEIILHBIC YCTPOHCTBA,;
- 3aIHUCHIBATh, CPABHUBATH, OKPYTJISITh -OlICHUBAaTh, CPABHUBATH M HCIIOJIb30BATh MIPH
YHCIIOBBIC JaHHBIC PEANTbHBIX BEIMYMH C | PEIICHUH MPAKTHUSCKHUX 3a/1a4 YHCIIOBBIC
UCIIOJIb30BAaHUEM Pa3HbIX CHCTEM 3HAYCHUS PealibHBIX BEIMYNH, KOHKPETHBIC
U3MEPEHHUS; YHCIIOBBIC XapaKTePUCTHKU OOBEKTOB
-COCTaBJIATh U OLICHUBATH PAa3HBIMU OKPYKAIOIIEro Mupa
Croco0aMu YHCIIOBBIE BHIPAKECHUS MPH
pelIeHNH TPAKTUUECKHX 33134 U 3a/]a4 U3
JPYTHX y4eOHbIX MPEIMETOB
YpaBHenusi | - CBo60aHO ONeprpOBaTh MOHATHIMU: - HoctmxeHnue pe3yabpTraToB pasaena ll;
i YpaBHEHHE, HEPABEHCTBO, paBHOCHJIbHbIC -CBOOO/IHO OIPEJIENATh TUIl M BEIOMPATh METOJ
HepaBeHCT YpaBHEHHS U HEPABEHCTBA, YpaBHEHHUE, PpEeUICHUA E[OKa3aTeHBHLIX u HOFapI/I(i)MI/IIIeCKI/IX
Ba SABIISIOIIEECS CIIEACTBUEM JPYrOro yYpaBHEHHH W HEPABEHCTB, UPPALIOHATBHBIX

ypaBHEHUS, ypaBHEHUS, PABHOCHIILHBIC
Ha MHO>KECTBE, PABHOCWJIbHBIE
npeoOpa3oBaHHs ypaBHEHUI;

- peIaTh Pa3HbIC BUJbI ypaBHCHI/Iﬁ )41

YpaBHEHUH U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM;

-cBOOOJIHO pelIaTh CUCTEMBI JTMHEHHBIX
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HEPABCHCTB U UX CUCTEM, B TOM YUCJTIC ypaBHeHHﬁ;

HEKOTOpPbIE YpaBHEeHHA 3-if U 4-i
CTETeHe|, IpOOHO-paLlMOHAIBHBIE U
UppaLrOHABHBIC;

-OBJIaZICTh OCHOBHBIMHU THIIAMU
NIOKA3aTeNbHBIX, JIOTapU(PMUUECKUX,
MPPaLMOHANBHBIX, CTETIEHHBIX YpaBHEHHUN
Y HEPAaBEHCTB U CTaHAAPTHBIMHU
METOAAMU UX PELICHUN U IPUMEHSTh UX
[P peLICHUH 3ajay;

- IPUMEHATH TeopeMy be3y K pereHunto
YpaBHEHU;

- IPUMEHATh TeopeMy Buera nist
peLIeHUs] HEKOTOPBIX YPABHEHUH CTENEHU
BBIIIIE BTOPOW;

- IOHUMATh CMBICI TEOPEM O
PaBHOCUIIBHBIX U HCPABHOCUJIBHBIX
peoOpa30BaHUsIX YPAaBHEHHUI U YMETh X
JIOKa3bIBaTh;

- BJIaJCTh METOAAMH PELICHUS
ypaBHCHHﬁ, HEPABCHCTB U UX CUCTEM,
YMETh BEIOMPATh METO]T PEIICHUS U
000CHOBEIBaThH CBOH BBIOOD;

- UCIIOJIL30BATh METOA MHTEPBAJIOB JJIA
peuiCHusA HEPABECHCTB, B TOM YUCJIC
IpOOHO-PAIIMOHANIBHBIX U BKJIIOYAIOIIUX B
ce0sl UppaLMOHANIBHBIE BBIPAKCHUS;

- pemiath anredpanydecKue ypaBHEHUS U
HEPaBEHCTBA M UX CHCTEMBI C
napamMeTpamy anreOpandecKuM u
rpaMueCcKUM METO/IaMU;

- BJIaJ€Th Pa3HBIMU METOAaMU
JI0Ka3aTeJIbCTBA HEPABCHCTB,;

- p€iaTh YpaBHCHUSA B LECJIbIX YUCIIAX,
n300paxkaTh MHOXKECTBA Ha IIOCKOCTH,
3aJaBacMble ypaBHEHUSIMH,
HEpaBEHCTBAMH U MX CUCTEMaMH;

- cBOOOJTHO UCTIONIL30BATh
TOKAECTBEHHBIE IPEOOPa30BaHUs IIPH
PELICHUN YPaBHEHUH U CUCTEM
ypaBHEHUI

-pemaTbs OCHOBHBIC TUIIBI YPABHEHHUN U
HEPABEHCTB C ITapaMeTpaMy;

-IIPUMEHSATH IIPU PELICHUN 3a]1a4 HEPABEHCTBA
Komm — bynsxosckoro, bepaynuy;

-MMETh IPEJCTABICHUE O HEPABEHCTBAX MEKIY
CPEAHUMHU CTEIICHHBIMU

B HOBceZ[HeBHOﬁ KU3HU U TTPUA U3YUYCHUU

APYTUX Y4eOHBIX MPeIMETOB:

-COCTaBJISITh U PELIATh YPABHEHUSI,
HEPABEHCTBA, UX CUCTEMBI ITPU PELLIEHUN
3a/1a4 APYTHX yIeOHBIX IIPEIMETOB;
-BBITIOJTHATH OIICHKY MPaBIOMIOI00S
PpEe3yJIbTATOB, MOJYy4YaEMBbIX IIPU PELIEHUN
pa3IMYHbIX YpPaBHEHUN, HEPABEHCTB U UX
CHUCTEM TIPU PEILLICHUH 33]]a4 IPYTUX
y4eOHBIX MIPEIMETOB;

-COCTaBJIATh U PELIATh YPABHEHUS U

HEPABEHCTBA C MMapaMeTpaMH MpH

- COCTaBIIATh U PEIIATh YPABHEHNUS, CHCTEMBI
YpaBHEHUH 1 HEPABEHCTBA IPY PELICHUH 3334
JIPYTHX Y4eOHBIX TIPEIMETOB;

- HCIIOJIb30BaTh YPABHEHUSI U HEPABEHCTBA IS
MTOCTPOEHUS M HUCCIE0BAHNS TPOCTENIINX
MaTEeMaTUYECKUX MOJIENEH peanbHbIX CUTYalui
WJIY IPUKIIAIHBIX 33]1a4;

-yYMETb HHTEPIPETUPOBATDH MOTYyUYEHHBIN PU
peLICHUH YPaBHEHUs, HEPABEHCTBA WU
CHCTEMBI pe3yJbTaT, OEHUBATh €r0
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pEIICHUY 3a/1a4 IPYTUX y4eOHBIX
MPEIMETOB;

-COCTaBIIAITh YpaBHEHNE, HEPABEHCTBO
WJIN X CUCTEMY, OITUCHIBAIOIITUE
peaNbHYI0 CUTYAIUIO WU MPUKIATHYIO
3a/1avy, HHTEPIPETHPOBATH MTOTyYEHHBIE
Pe3yNbTaTHI;

-HCTOJIB30BATh IPOTPaMMHBIC CPEICTBA
MIPH PEIIEHUH OTAETHHBIX KJIACCOB
YpaBHEHUI 1 HEPABEHCTB

MpaBaoNo001e B KOHTEKCTE 3aJaHHON
peanbHOM CUTYyalluy WK IPUKIaJHON 3aJa4l

DOyHKIUHA

-Brnagets moHATHSMH: 3aBUCHMOCTD
BENWYHH, PYHKIHSA, apTYMEHT U 3HaUCHHE
(GbyHKIIH, 00J1aCTh ONIPENEICHNUS U
MHOKECTBO 3HA4YEHHI (YHKLINH, TpaduK
3aBUCUMOCTH, rpaduK GyHKIUH, HYJIH
(byHKLIUH, TPOMEXYTKH
3HAKOIIOCTOSHCTBA, BO3PACTaHNE Ha
YHCIOBOM NPOMEXKYTKE, yObIBaHHE HA
YHCJIOBOM IIPOMEXYTKE, HauOoJbIlee 1
HalMeEHbIlee 3HaueHue (PyHKINN Ha
YHCIOBOM MPOMEXKYTKE, IEPUOIIUECKAsT
(byHKIUS, IEpUOJ, YeTHAS U HEYETHAS
(GyHKUIUH; yMETh IPUMEHATh 3TH MOHATHS
[P peLICHUH 3ajay;

-BNIaJICTh IOHATUEM CTETICHHAST (QYHKITHS;
CTPOUTH €€ TpaduK U yMETb IPUMEHATh
CBOICTBa CTETNIEHHOH (DYHKITUH TTPH
peleHNH 3a/1aY;

-BIIaJICTh MOHATUSIMH TIOKa3aTeNbHAs
(byHKLUS, SKCTIOHEHTA; CTPOUTH MX
rpadyKi U yMETh IPUMEHSATh CBOICTBA
MOKa3aTeNbHOW (QYHKIIUH MIPU PEIICHUH
3a1a4;

-BJIaJIETh IOHATUEM JOrapuMuIecKas
(bYHKIUS; CTPOUTH €€ TpapuK U yMETh
NPUMEHSATH CBOMCTBA JIOrapu(pMUUECKON
(GYHKIUY IPY PELISHUH 3a1ay;

-BIIQJIETh TOHATHIMHU
TPUTOHOMETpPUYECKUE (DYHKIINHU; CTPOUTH
uX rpaUKy U yMETh IPUMEHSTh
CBOWCTBA TPUTOHOMETPUUECKUX (PYHKITUIH
NIpY pelIeHUN 33]1ay;

-BNIa/IeTh MOHATHEM 00paTHas QyHKUUS;
NPUMEHSTH 3TO MOHATHE NPU PELICHUH
3a1a4;

-IPUMEHSTDH NPU PELICHUH 33134
CBOWCTBA (DYHKIIMIA: YETHOCTB,
NEePUOIMYHOCTD, OTPAHNYEHHOCTH;
-IPUMEHSTD NIPU PEIICHUN 33124
npeoOpazoBaHus rpaukoB QyHKIHIA;
-BJIa/IETh MOHATUSIMH YHCIIOBAS
MOCJIeIOBATENILHOCTD, apUpMEeTHIECKas 1
reoMeTpryecKas Iporpeccus;

-JlocTmwxenne pe3ynbTaToB pasznena ll;
-BJIa/ICTh MOHATUEM ACHMIITOTBHI M YMETh €TO
NPUMEHSTH TIPH PEIICHUN 3a/1a4;
-IPUMEHSTHh METO/BI PEILICHUS] TPOCTEHIITNX
T PepeHINAIBLHBIX YPaBHEHUH IEPBOTO U
BTOPOTO TIOPSAKOB
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-IIPUMEHSATD NPU PEIICHUU 337124
CBOMCTBA W IIPU3HAKH apU(DMETHICCKON 1
TreoMeTpUUYECKOM mporpeccuit

B noBcenHeBHOM JKM3HM M TPU M3YYEHUH

APYTUX Y4eOHBIX IPeIMETOB:

- ONIPEIEIIATH MO rpaduKaM 1
WCIIOJIB30BaTh IJIs PEIleHHs IPUKIIaIHBIX
3a1a4 CBOMCTBA PEAJIbHBIX MIPOLIECCOB U
3aBUCUMOCTEN (HanbopIIne u
HauMEHbIIINE 3HAUEHUS, TIPOMEKYTKU
BO3pacTaHus M yObIBaHUS (PYHKIINH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMIITOTBI, TOUKHU Tieperuda, mepruos u
T.IL.);

-HHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHON IIPAKTUYECKOU
CUTYyaluy;

-OMpeneNniTh 0 rpadukaM NpocTenimne
XapaKTepPUCTUKU NMEPUOANIECKUX
MPOIIECCOB B OMOJIOTHH, IKOHOMHUKE,
MY3bIKE, PaIUOCB3U U Ap. (aMIUIUTY A,
MEPUOJ U T.I1.)

J1eMeHThI
MaTeMaTuy
€CKOro
aHaJIM3a

-BrnaneTs nonsTreM OECKOHEYHO
yOBIBarOIasi reOMeTpHYECKas IPOTPeCCust
U YMETh PUMEHATD €r0 MPU PEIIECHUN
3ajad4;

-IIPUMEHATD VIS PEIICHUS 3a71a4 TEOPHIO
MPEAEIIOB;

-BJIAJICTh MMOHSITUAMU OCCKOHEYHO
Gompiue 1 0ECKOHEYHO MAaJIbI€ YHCIIOBEIE
MOCJIEIOBAaTENbHOCTU U YMETh
CpaBHHMBATH OECKOHEYHO OOIBIINE U
OECKOHEYHO MaJIble MOCIE0BATEILHOCTH;
-BJIaJICTh MOHATUSIMU: TTPOU3BOTHAS
(YHKIIMH B TOYKE, TIPOU3BOTHAS
GyHKIMH;

-BBIYUCIISATH TPOU3BOTHBIC SJIEMEHTAPHBIX
GyHKIMA 1 X KOMOWHAITH;
-rccienoBaTh (pyHKIIMU Ha
MOHOTOHHOCTH B SKCTPEMYMBI;

-CTPOUTH TPAPUKH U IPUMEHATH K
PELIEHUIO 33]]a4, B TOM YHCJIE C
apaMeTpoM;

-BJIaJICTh MOHATHEM KacaTelbHAs K
rpaduky GyHKIMH U YMETh IPUMEHSTh
€ro Npu pelieHuy 3a1ay;

-BJIaJICTh MTOHATUSIMU TIEPBOOOpA3HAS
(GyHKIMS, OTpeieTICHHBINH HHTETPaT,
-IpUMeHATH TeopeMy Hprorona—JleliOHuna u
€€ CJIICACTBUA 1A PCIICHUA 3a/1a41

-JlocTuxkenue pe3ynbTaToB pazaena Il
-cBOOOJIHO BJIaJ€Th CTAHAAPTHBIM allapaToM
MaTEeMaTHYECKOT'0 aHAIK3a AJIs1 BBIYMCIICHUS
MPOU3BOJHBIX (YHKIIUH OJHOW IIEpEeMEHHOMN;
-cBOOOIHO IPUMEHATH amnmapaT
MaTEeMaTHYECKOT0 aHaAIN3a ATl UCCIICAOBaHUS
¢GyHKUMI 1 TOCTpOeHUS rPpadUKOB, B TOM YHCIIC
WCCJIEIOBAHNS Ha BBITYKJIOCTD;

-OIIepPUPOBATH MOHIATUEM [I€PBOOOPA3HON
(GYHKUMY U1 PELIeHUs 3a1a4;

-OBJIaJZICTh OCHOBHBIMHU CBEJICHUSIMH 00
unterpane Herotona—JIeitbuuna u ero
MPOCTEHIINX NPUMEHEHUSIX;

-OIIepHpPOBAThH B CTAHJAPTHBIX CUTYaIHIX
MIPOM3BOAHBIMH BBICIINX MOPSIKOB;

-yMETh NIPUMEHSATH IIPH PELICHUH 3a1a4
CBOWCTBA HENPEPbIBHBIX (PYHKIIHIA;

-yMETh IPUMEHSTD MPH PEIIEHUH 3a/1a4
Teopembl Beiiepuitpacca;

-YMETh BBIIOJIHATH NPUOIMKECHHbIE
BBIUMCIIEHNS (METO/BI peIIeHNs] ypaBHEHHH,
BBIUMCJIEHHA OTIPEIETICHHOTO HHTErpaia);
-yYMETb IPUMEHSTH MPUIIOKEHUE TPOU3BOJHON
Y OTIPENIEJICHHOTO MHTErpasia K PemeHHIo 3a/1a4
€CTECTBO3HAHUS;

-BJIa/ICTh IOHATUSIMH BTOPasi IPOU3BOAHAS,
BBIITYKJIOCTh Tpadka GyHKIUH U YMETh
MCCIIe0BaTh (DYHKITMIO HA BBITYKIOCTh

B l'lOBceZ[HeBHOﬁ KU3HU U ITPU M3YUYCHUH APYIHX MPEAMETOB:
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- peiaTh NpUKJIAAHbIC 3aJa491 U3

omostornu, (GU3UKH, XUMHH, SKOHOMHUKA 1

Apyrux npe€aMeToB, CBA3aHHBIC C

HCCJICAOBAHUECM XAPAKTCPUCTUK

HPOIIECCOB;

- THTEPIPETUPOBATH IIOIyYEHHBIE

pe3yJIbTaThl

OHGpHpOBaTI) OCHOBHBIMH -I[OCTI/DKGHI/IG PE3YJIbTATOB pasaciia ”,
CTAaTHCTHK | ONHMCAaTEIbHBIMU XapaKTEPUCTHKAMU -MMETh MPEJICTABJICHUE O IIEHTPAIbHOU
a M Teopus | WACIOBOroO HAOOPA, HOHATHEM } IpEIEIBHON TEOPEME;
BepOﬂTHOCT reHepajibHass COBOKYITHOCTb U BBI60pKOI/I -UMEThb NPEACTABJIICHUC O BI)I6OpOIIHOM

eii, Joruka
H

U3 Hee;
-OIePUPOBATH IOHATHSIMH: 4aCTOTa H
BCpOﬂTHOCTb CO6I>ITI/I$I, CyMMa nu

Kod(ppULIMEHTE KOPPEISLIUH U TUHEHHON
perpeccuu;
-MMETh MPEJCTAaBICHUE O CTATHCTHUECKUX

KoMOuHaTo IIPOU3BEIAECHUE BEPOATHOCTEM, BBIUUCIISTh | TUIIOTE3aX U IIPOBEPKE CTATUCTUYECKOMN
puKa BEPOATHOCTH COOBITUI Ha OCHOBE TUIOTE3BI, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE
Ho/IcYeTa YHCIIA HCXO/I0B; 3HAYMMOCTH;
-BJIaJJ€Th OCHOBHbIMU ITIOHATHAMU -UMETh NPEACTABJIICHUC O CBA3U OMIIMPUUYCCKUX
KOMOHMHATOPUKH ¥ yMETh UX NMPUMEHATh | M TEOPETUUECKUX PACTIPEICITICHUI;
IpH PELICHUHN 3a/1a4Y; -AMETh MPEJCTaBICHNE O KOJUPOBAHNH,
-MMETh TPEICTaBIICHUE 00 OCHOBAX JIBOMYHOM 3allMCH, TBOUYHOM JEPEBE;
TCOpHHU BCpOﬂTHOCTCﬁ; -BJIaZICTb OCHOBHBIMU IMOHATUAMU TCOPUU
-AMETh TPEJICTaBIIEHUE O TUCKPETHBIX U rpadoB (rpad, BepmuHa, pedpo, cTeneHb
HETIPEPBIBHBIX CITyYallHBIX BEJIMYMHAX U | BEPLIMHBI, ITyTh B Tpade) U yMETh NPHUMEHSTh
pacripeneneHusx, 0 He3aBUCUMOCTH WX TP pelIeHUH 337134,
CITy4alfHBIX BEJIMYHH; -AMETh MIPEJICTaBICHUE O JIEPEBBSIX U YMETh
-AMETh MPEJICTaBICHUE O NPUMEHSTH TIPH PEIICHUH 3a/1ay;
MAaTEMATHYCCKOM OXHUIAaHUU U -BJIAZICTh NMOHATUCM CBA3BHOCTH U YMEThH
AUCTriepCcumn CJ'Iy'—IafIHBIX BCJINYUH, MMPUMCHATb KOMIIOHCHTBI CBA3HOCTHU IIPpH
-AMETh MPEJICTaBICHNE O COBMECTHBIX pELIeHUH 33/1a4;
pacIpeneneHusIX clIy4aiiHbIX BEJINYMH; -yMETh OCYIIECTBIIATh ITyTH MO pedpam, 00X0Ibl
-IIOHUMATh CYTh 3aKOHA OOJIBIINX YKced | pedep u BepiiuH rpada;
¥ BEIOOPOYHOTO METO/1a U3MEPEHUS -AMETH TNpeJICTaBlIeHue 00 SHICPOBOM U
BEPOSTHOCTEH; raMIJIbTOHOBOM ITyTH, HIMETh TIPEJICTABICHHUE O
-UMETh NMPEACTABJIICHUC O HOPMAJIbHOM TPYAHOCTH 3aJa4M HAXOKACHHUSA raMUJIbTOHOBA
pacnpenesieHny U IpUMepax HOPMaJIbHO | TIYTH;
pachpeeNIeHHBIX CITyYaliHbIX BEJIHMYHH; -BJIaJICTh MOHATHAMHI KOHEUYHBIC U CUETHBIE
-MMETH NPEJCTABIECHUE O KOPPEALUN MHOJKECTBA U YMETb UX IIPUMEHSATH [IPU
CJ'Iy'—IafIHBIX BCJIMYHH. PCUICHUH 3ada4,
-yMeTh HIPUMEHSITH METOJ MaTeMaTHYECKOM
WHAYKLNH;
-yMETb IPUMEHATH NpUHIMN [upuxie npu
pelIeHNH 32149
B noBceHeBHOIi JKU3HH U MPH M3YYE€HUHU TPYTUX MPEIMETOB:
-BBIYUCIIATH UJIN OLICHUBATH BEPOATHOCTHU
COOBITHIA B peaJIbHOW JKU3HH;
-BBIOMPATh METOBI MOAXOISAIIETO
npe/ICTaBIeHHs M 00padOTKU JTAaHHBIX
TexcroBble | -Peiath pa3Hbie 3a/1a4u MOBBIIIEHHOMN - Hoctmwxkenne pe3ynbpTatoB pasaena |l
3a71a41 TPYAHOCTH;

-~aHAJIM3UPOBATH YCJIOBUE 3a/1a4H,

BBIOUPATH ONTUMAIILHBIN METOJI PENICHHUS
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3a7lauM, pacCMaTpHBasl pa3IHYHbIC
METOIBI;

-CTPOUTH MOJIENb PEIICHNS 3aJa4H,
MPOBOJMTH J0Ka3aTeIbHbIC PACCYKACHHS
NpY pelIeHUH 3a1a4H;

-pemiats 3a7a4du, Tpedyromme nepedopa
BapUaHTOB, IPOBEPKU YCIOBHA, BHIOOPa
ONITUMAJILHOTO Pe3yibTaTa;
-aHAJIM3UPOBATH U HHTEPIIPETUPOBATH
HOJTyYeHHBIE PEIICHUS B KOHTEKCTE
YCIIOBUS 33/1a4M, BIOMPATh pElICHUs], He
NPOTHBOpEYAIINE KOHTEKCTY;
-[IePEBOANTH NP PELICHUH 3a/1a91
WHQOPMAIUIO U3 OTHOW (OPMEI 3aITUCH B
JIpPYTYI0, UCTIONB3YsI TPU HEOOXOJUMOCTH
CXEMBI, TAOIUIIBI, TPAPUKH, THATPAMMEI

B noBceqHeBHOM KU3HU M TIPU U3YUYEHHH

APYTUX MPeIMETOB:

-peniaTh NPaKTUYECKUE 3aa4y U 33]1a41
U3 IPYrux NpeaMeETOB

I'eomerpus

- Biagets reoMeTpruueCKUMH HOHITUSAMA
IPH PELICHUH 3a/1a9 ¥ POBEICHUN
MaTeMaTHYECKHX pacCy KACHUI;
-CaMOCTOSTEIHHO (hOPMYITHPOBATH
OIIpeIeIIeHHS TEOMETPHIECKUX QHTY,
BBIJIBUT'aTh THIIOTE3bI O HOBBIX CBOMCTBAX
U MIPU3HAKAX F€OMETPUUCCKUX QUTYp U
00OCHOBBIBATH HJIM ONPOBEPTaTh UX,
00001IaTh WM KOHKPETU3UPOBATh
pe3ybTaThl Ha HOBBIX KJilaccax (Guryp,
HPOBOJUTE B HECIIOXKHBIX CITyJasx
K1accu(uKanuio Guryp mo pazImIHbIM
OCHOBAHUSIM;

- IICCIIEZI0BATh YePTEXKHU, BKIFOUAs
KOMOHWHAIIUU QUTYp, U3BJIECKATh,
WHTEPIPETUPOBATH U MPE0OPa30BLIBATH
WHQOPMAIUIO, IPECTABICHHYIO Ha
yepTexax;

-periaTh 3a1a4l TeOMETPHIECKOTO
COJIepKaHusl, B TOM YHUCIIE B CUTYalUsX,
KOT/Ia aJITOPUTM PEIICHHS HE CIeIyeT
SIBHO M3 YCJIOBHSI, BBIITOJHATH
HEOOXOTUMEIE ISl PEIICHUs 3a]]a91
JIOTIOJTHATENBbHBIE TIOCTPOSHHS,
UCCIIeI0BATh BO3MOXKHOCTh IPUMEHEHUS
TeopeM u (popMyI1 I peIeHns 3a1a4;
-yMeTh OPMYIUPOBATH U JJOKA3bIBATH
TeOMETPUUECKHUE YTBEPKACHUS;
-BJIAJICTh MOHATHAMH CTEPEOMETPHH:
HpU3Ma, Napajvieenunes1, MupaMuia,
TETPAdIP;

-UMETh MpeCTaBIeHUS 00 akcnoMax

CTCPCOMCTPUH U CIICACTBUAX U3 HUX U

-MmeTs mpencrasienue 00 akCHOMAaTHIECKOM
METO/IE;

-BJIaJIETh [TOHATHEM T'€OMETPUIECKHE MECTa
TOYEK B IPOCTPAHCTBE ¥ YMETH MIPUMEHATh UX
JUTSl pEIICHUs 3aa4;

-yMETb IPUMEHSITH I PEeIeHUs 3a/1a4
CBOICTBA MJIOCKUX U JABYTPaHHBIX YIJIOB,
TPEXTPAaHHOIO yIia, TEOPEMBI KOCHHYCOB U
CHHYCOB JIJIsl TPEXTPaHHOTO yTJa;

-BJIQJIETh MTOHATHEM NEPIIEHANKYIISIPHOE
CEYEHHE NPU3MBI U YMETh IPUMEHSATE €T0 NPU
pEILIEeHNH 3a/1ay;

-MMETh IPECTaBIEHHE O IBONCTBEHHOCTH
MPaBUJIBHBIX MHOTOI'PaHHHKOB;

-BJIAJIETh TOHATHAMH LICHTPAJILHOE H
napajuieIbHOE IPOEKTUPOBAHHUE U TIPUMEHSTh
WX TIPH ITIOCTPOCHNH CEUYEHHI MHOTOTPAaHHUKOB
METOJIOM MPOEKIINIL;

-MMETh IPEJCTABIEHUE O Pa3BEPTKE
MHOTOTpaHHUKA W KpaTyaiiieM myTH Ha
MOBEPXHOCTH MHOTOTPaHHHKA,

-MMETh IPEJCTABIEHUE O KOHNIECKUX
CEYCHHUSAX;

-MMETh MPEeJCTaBICHUE O Kacalomuxcs cepax
Y KOMOMHAIIMH TeJl BPAIIEHUs U YMETh
MPUMEHATH UX MIPH PEIICHUH 33124,
-IPUMEHSATH MIPU PEUICHUH 33724 POpMYITy
paccTOsSHUS OT TOUKH JI0 IIIOCKOCTH;

-BJIa/IETh pPa3HBIMH CIIOCO0AMH 3aaHus MPSIMON
YpaBHEHUSIMHU B YMETh MIPUMEHATH TPU
pELIEHNH 33/1a4;

-[IPUMEHATH IIPH PEIICHUH 33/1a4 U
JTIOKA3aTeNIbCTBE TEOPEM BEKTOPHBIM METOJ U
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YMETh MPUMEHSTH UX MPU PELICHUH
3amad;

- YMETb CTPOHUTH CEUCHHUS
MHOTOTPaHHUKOB C MCTIOJIB30BaHUEM
Pa3InYHBIX METOJIOB, B TOM YHUCIIE U
METO/1a CIIC/IOB;

-METh MPECTABICHHUE O
CKPELIMBAIOLINXCS MPSIMBIX B
IPOCTPAHCTBE U YMETh HAXOANUTH YTOMI U
PACCTOSIHUE MEKTy HIMU;

-IPUMEHSATH TEOPEMBI O MApAIIETLHOCTH
HPSIMBIX U INIOCKOCTEH B IMIPOCTPAHCTBE
IpH PELICHNHN 3a/1a4Y;

-yMeTh IPUMEHSTH NMapajlieIbHOS
MPOCKTHPOBAHUE JJISI H300paKeHHS
duryp;

-yMEeTh PUMEHSTH MEPIIECHANKYIIPHOCTH
NPSMOM M IJIOCKOCTH MPH PELICHUH
3amay;

-BJIaJICTh MMOHATHAMH OPTOTOHAIIBHOE
MPOCKTHPOBaHKE, HAKJIOHHBIE U UX
MPOEKINH, YMETh IPUMEHSTH TEOPEMY O
TpeX MEePIEeHINKYIAPAX MPU PEIICHUH
3a/1a4;

-BIIAJICTh MOHATUSIMH PACCTOSHHE MEKIY
¢urypaMu B IpOCTPAHCTBE, OOIIHIA
HEPIEHANKYIISP JBYX CKPEIHBAIOIINXCS
OPSMBIX U YMETh IPUMEHSITh UX TIPU
peLIeHUH 3a/1a4;

-BJIaJICTh MIOHATHEM YTOJ MEKIY MPSIMOIN
U TJIOCKOCTBIO ¥ YMETh MPUMEHSTH €ro
NIpY pelIeHU! 33j1ay;

-BJIaJICTh MOHATHAMHU JABYTPAHHBIH YTOJI,
YroJl MEeX/1y IUIOCKOCTSIMH,
NEPICHTUKYISPHBIE TTIOCKOCTH U YMETh
NPUMEHSTH UX IIPU PEIICHUH 33/1a4;
-BJIaJICTh MOHATHAMH NIPU3Ma,
napaieNenure 1 IPUMEHsTh CBOHCTBa
napaJuleNieniue/ia Npy pelieHny 3a/1a4;
-BJIaJICTh MOHATHEM MIPSIMOYTOJILHBIH
napaieNenure ¥ IPUMEHSITh ero Mpu
peleHn! 3a/1a4;

-BJIaJICTh MMOHATHAMH NHUPaMUJIA, BUJIBI
TMUPaMUJI, DIIEMEHTHI TPABUITBHOM
MUPAMUJIBI U YMETh TIPUMEHSTh UX MPH
peLeHNH 3a/1aY;

-METh MPEICTABICHUE O TEOPEME
Diinepa, NpaBUILHBIX MHOTOTPaHHUKAX;
-BIIQJIETh [TOHATUEM TUIOIIAIA
MOBEPXHOCTEH MHOTOTPaHHUKOB U YMETh
NPUMEHSTH €T0 NIPU pEIlleHHH 3a/1a4;
-BIIQJICTh TOHATUSIMH Tella BpaIeHHs
(umMauHAp, KOHYC, map u cdepa), ux

METOJ KOOPIWHAT;
-IMETh TIPEJICTAaBICHNE 00 akcrnoMax o0beMa,
MPUMEHATH (OPMYITBI 00BEMOB
NPSAMOYTOJIFHOTO MapajuleNenuneia, Ipu3Mbl 1
MUPaMUJIBL, TETPadApa MpHY pelieHNH 3a1ay;
-TIPUMEHSTH TEOPEMBI 00 OTHOIIIEHUSIX 00HEMOB
MIPY pelICHUH 3a7ay;

-IPUMEHSTh UHTETPaJI JJIS1 BBIYMCIICHUS
00BEeMOB 1 IOBEPXHOCTEH TEI BpalleHus,
BBIYHCIICHHSA TUIOMIAIU CPepruIecKoro mnosca u
00BbeMa apoBOro CIOS;

-AMETh TPECTABIIEHUE O IBIKEHUX B
MPOCTPAHCTBE: MapaIIeIbHOM MIEPEHOCE,
CUMMETPHUU OTHOCHUTCIILHO ITIJIOCKOCTH,
LEHTPAJILHON CUMMETPUH, IIOBOPOTE
OTHOCHUTEJIbHO NPSMOM, BAHTOBOW CUMMETPUH,
YMETb NPUMCHATH UX IIPHU PCUICHUU 3a1a4,
-MMETh MPECTaBICHUE O IUIOIAIH
OPTOTOHAJILHOM MPOEKLUU;

-AMETh TPE/ICTABIIEHUE O TPEXTPAHHOM U
MHOT'OI'PaHHOM YTIJI€ U IPUMEHSTH CBOMCTBA
IIJIOCKHX YTJIOB MHOT'OI'PaHHOI'0 yIJjia Ipu
pelIeHny 3a/1a4;

-MMETh MPEJCTaBICHUS O MPeoOpa3oBaHUM
HOI[O6I/I$I, TOMOTCTUHN U YMETh IPUMCHATH UX
MIPH PEIICHUH 3a/1a4;

- YMETh pemaTh 33/1a4i Ha TUIOCKOCTH
METOaMH CTEPEOMETPHH;

-YMETh PUMEHSTH (DOPMYIIBI 00BEMOB TIPU
pelIeHny 3a1a4y
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CCUYCHUS U YMETh MPUMECHSITh UX MPU
pEIlIeHUH 3a/1a4;

-BJIAJETH ITOHATHIME KacaTelIbHbIE
MPSIMBIC ¥ IFIOCKOCTH U YMETh IPUMEHSTh
W3IIPH PEIICHUY 3a/1a4;

-MMETh IPEACTABICHHUS O BIMCAHHBIX U
ONKMCAHHBIX chepax U YMETh MPUMECHSITh
WX MPU PEIICHUY 33/1a4;

-BJIaJIETh IIOHITUAMU 00BEM, 00BEMBI
MHOTOTPaHHUKOB, TEJI BPAIllCHHUS U
MPUMEHSTh UX TIPU PEUICHUU 33]1a4;
-MMETh IPEJCTABICHUE O Pa3BEPTKE
MUIUHIIPA U KOHYCA, TUTOINAIN
MOBEPXHOCTH WJIMHIIPA U KOHYCa, YMETh
MPUMEHSATh UX TIPU PEUICHUU 33]1a4;
-AMETh MPE/ICTABICHUE O IIIOIIAIH
cepbl 1 YMETh IPUMEHSATH €r0 MPU
pEIIeHUY 3a/1a4;

-yMETh peIIaTh 3aJ1a4i Ha KOMOHHAITUH
MHOTOTPAaHHUKOB U TEJ BPAICHHUS;
-MMETh TPEJICTABICHHUE O MOJA00HH B
MPOCTPAHCTBE M YMETh PelIaTh 3aJla4u Ha
OTHOIIIEHHE 00BEMOB U IUIOIIANEH
MOBEPXHOCTEH MOJOOHBIX QUTYD

B HOBCC}IHeBHOﬁ KU3HU U ITPU U3YUYCHUU

APYTUX MpeIMeTOB:

-COCTaBJIATh C UCIIOJIb30BAaHUEM CBOICTB
TeOMETPUUYECKUX (PUTYp MaTeMaTHUECKHE
MOJIEINH JUIs PELIEHNUs 3a1a4
IIPaKTUYECKOro XapakTepa U 3aja4 u3
CMEKHBIX JUCLUIUTIH, UCCIEI0BATh
MOJTy4YE€HHBIC MOJICIH U
WHTEPIPETUPOBATh PE3YJIbTAT

BekTopsl u
KOOPAMHATHI
B
MPOCTPAHCT
Be

-BnaseTs MOHATHSIME BEKTOPHI M UX
KOOPJIMHATHI;

-yYMETbH BBITIOJHATH ONEPALUU HaJl
BEKTOPaMHU;

-HCHOJIb30BaTh CKAJSIPHOE MPOU3BEACHUE
BEKTOPOB IPH pEILICHUHU 33/1a4;
-IPUMEHSTH ypaBHEHHUE MJIOCKOCTH,
bopMyIty pacCcTOSHUS MEXIY TOUKaMHU,
ypaBHEeHHUE cepbl P PELICHUH 3a1a4;

-IIPUMEHSTH BEKTOPBI U METOJ KOOPIUHAT
B IPOCTPAHCTBE MPH PEIICHUH 3a/1a4

-JlocTmwxenne pesynpTaToB pasaena ll;
-HaXOJUTh 00BEM MapayieIenumneia 1
TETPad/pa, 3aJaHHBIX KOOPIUHATAMU CBOUX
BEPILNH;

-3aJ1aBaTh MPSIMYIO B IPOCTPAHCTRBE;

-HaXOJIUTh PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH
B CUCTEME KOOP/IMHAT;

-HaXOJIUTh PACCTOSIHUE MEXKTY
CKPELIUBAIONIMMUCS MPSMBIMH, 33/IaHHBIMU B
CUCTEME KOOPMHAT

Hcropus
MaTeMaTHK
u

-lImeTs npeacTaBiaeHue O BKIIAJAE
BBIJAIOIIUXCS MATEMATUKOB B Pa3BUTHE
HayKH;

-IIOHUMATh POJIb MAaTEMATUKHU B Pa3BUTUHN
Poccun

-JlocTmwxkenne pe3ynpraToB paszaena Il

MeTtoanl
MATEeMAaTHK
"

-Hcronb30BaTh OCHOBHBIE METO/IBI
JI0Ka3aTebCTBA, TIPOBOIUTH
J0Ka3aTeJIbCTBO U BBIITIOJHATH
OIPOBEPXKEHUE;

-JlocTwxenue pe3ynbTaToB paszzena ll;
-IPUMEHSTh MaTeMaTHYECKHE 3HAHUS K
UCCIIEIOBAHUIO OKPYXKAOIIET0 MUPa
(MonenmupoBaHue (PU3NYECKUX MPOIIECCOB,
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-[IPUMEHATH OCHOBHBIC METO/IBI PEIICHUS | 33744l SKOHOMHKH)
MaTeMaTHYECKUX 3a/1a4;

-Ha OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B IPUPO/IC
XapaKTepU30BaTh KPacoTy U
COBEPIICHCTBO OKPYXKAIOIIET0 MUpa U
MPOU3BEICHUIN UCKYCCTBA;

-[IPUMEHATH TPOCTEHIINE TPOTPAMMHBIE
CpEJICTBA 1 DIICKTPOHHO-
KOMMYHUKAIMOHHBIE CHCTEMBI TIPH
peIeHN MaTeMAaTHIECKUX 3a/1a4;
-[I0JIb30BATHCS PUKIIATHBIMU
MporpaMMaMH ¥ TIporpaMMaMu
CHUMBOJIbHBIX BBIYUCIICHUMN JJIA
HCCIIeIOBAHMS MATEMATHYECKUX 00BEKTOB

2) COJEPKAHUE YUEBHOTO ITIPEIMETA, KYPCA;

Yri1y01éHHbBIH yPOBEHD

AJuredpa 1 Ha4ajla MaTeMaTHYeCKOI0 aHAINU3a

DJ1eMeHThI TEOPHH MHOKeCTB H MATEMATHY€eCKOM JTOTHKH

YTBepkeHue (BbICKa3bIBaHUE), OTPULIAHUE YTBEPKJICHUS, ICTUHHBIE U JIOKHBIEC YTBEPKICHUS,
CJIEZICTBHUS, YACTHBIM ciTydaid o0IIero yrBep>KaeHus, KOHTPIPUMED, J0Ka3aTeIbCTBO.
MHoxecTBa (YUCIIOBBIE, TEOMETPUIECKUX (PHUTYp). XapaKTEPUCTHUECKOE CBOMCTBO, DIIEMEHT
MHOX€ECTBA, IyCTOE, KOHEUHOEe, 0eCKOHEUHOe MHOKeCcTBO. CriocoObl 3a/1aHMsI MHOKECTB
[TonMHOkecTBO. OTHOILIEHUS TPUHA]IEKHOCTH, BKIIFOUEHUS], paBeHCTBa. Onepaiuu HaJl
MHOXecTBaMu. Vcnonp30oBaHue onepaluii HaJ MHOKECTBAaMU U BbICKA3bIBaHUSMU. MHOXecTBa
Ha KOOPAMHATHOM MJI0CKOCTHU. BhiCKa3bpIBaHUs U ONepalui HaJl HUMHU

Kpyru Diinepa. Koneunsie u 6eckoHeUHbIE, CUETHBIC U HECUETHBIE MHOXKECTBA.
I/ICTI/IHHI)IC 1 JIOKHBIC BBICKA3bIBaAHMUS, 0H€paHI/II/I HaJd BBICKA3bIBAHUAMUAU. Anre6pa
BbICKa3bIBaHUH. CBS3b BHICKAa3bIBAHUN C MHOXECTBaMH. KBaHTOPHI CyIIIECTBOBAHUS U
BCEOOIIHOCTH.

3axoHnsbl JIoruku. OCHOBHBIE JIOTHUECKUE TTpaBuiia. Perenne Joruueckux 3aaauc
UCIIOJIb30BaHUEM KPYTOB Difjiepa, OCHOBHBIX JIOTHYECKHUX TTPABHIL.

YmozakmtoueHusi. OO0CHOBaHUS U I0Ka3aTeNbCTBO B MaTeMaTuke. Teopembl. Buabl
MATCMATHYCCKUX yTBep)KI[eHI/IfI. BI/II[BI JO0Ka3aTCIJIbCTB. MaTeMaTI/ILIGCKafl HHAOYKIUSL.
YTBepkaeHus: 00paTHOE TaHHOMY, IPOTHBOIIOIOKHOE, 00paTHOE MPOTUBOIOIOKHOMY
I[aHHOMy. HpI/I3HaK u CBOI>'ICTBO, H€06XOI[I/IMI)I€ 1 10CTAaTOYHBIC YCJ'IOBI/ISI.

Yucna v BbIpa:KeHNs

IHoBTOpenue. Pemenue 3a1a4 ¢ HCMOJIB30BAHUEM CBOMCTB YMCEI U CUCTEM CUUCIIEHUS,
JETMMOCTH, JTOJIEN U YacCTel, MPOLEHTOB, MOJYJIEN yuces. Pemenne 3a1a4 ¢ UCIOIb30BaHUEM
CBOMCTB CTEIEHEW U KOPHEH, MHOTOWICHOB, TPeoOpa30BaHUi MHOTOYJIEHOB U IPOOHO-
palMoHaNbHBIX BIpAKEHUW. Pelllenne 3a1au ¢ CnoJib30BaHUEM I'palyCcHOM Mepbl yria. Moayib
YHCIla ¥ €r0 CBOMCTBA.

OcHoBHas TeopeMa apudmeruxu. OctaTku U cpaBHeHus. Anroput™ Ekimnna. Kuraiickas
Teopema 00 ocrtarkax. Mamnast reopema depma. -UUHBIE CUCTEMBI CUUCTCHUS. DYHKITUS
Dilniepa, UUCI0 U CyMMa JeIUTeNIeld HaTypallbHOTO YUCIIA.

CreneHs ¢ JeHCTBUTENLHBIM [TIOKA3aTENIEM, CBOMCTBA CTEIIEHH.




Panuannas Mepa yriia, TpUTOHOMETPUYECKAst OKPYKHOCTh. TpUroHOMeTpruecKrue (yHKITUU
ymceln U yrioB. opMybl IpUBeIeHUs, CII0KEHUS TPUTOHOMETPUYECKUX (PYHKUINN, HOPMYIIBI
JIBOMHOTO U TIOJIOBUHHOTO aprymeHnTa. [IpeoOpa3oBanuie CyMMbl, pa3HOCTH B POU3BEACHUE
TPUTOHOMETPHUECKUX (YHKIIHM, 1 HA00OPOT.

Jlorapudm, cBorictBa morapudma. Yucio €. JlecaruaHbplii 1 HATypadbHBIN JIOTapudM.
[IpeobpazoBanue orapupMuIeCcKuX BbIPAKEHUH.

[lepBrUuHBIEC MPEACTABICHUS O MHOXKECTBE KOMIUJIEKCHBIX Uncen. JIelCTBUS C KOMIUJIEKCHBIMU
ymciaMu. KoMIiekcHO comnpsikeHHbIe uncia. Moyl U apryMeHT uncia. TpuroHoMeTpuieckas
(dbopMa KOMIUIEKCHOTO YHCIIA.

[TpuBoaMMBIE U HEMPUBOAMMBIE MHOTOWIEHBI. OCHOBHAs Teopema ainreopsl. CuMMeTpuyecKkue
MHOTO4WIeHbI. [{enounciaeHnble U 11eJI03HaYHbIE MHOTOWICHBI.

Llertubie npoou. Teopema depma 0 cymMMe KBaJIpaToOB.

CyMMBI U psifibl, METOJIbI CYMMHUPOBAHUS U MPU3HAKHU CXOJAMMOCTH.

Teopembl 0 IPUOTMKEHUN JEHCTBUTENBHBIX YHUCEN palliOHAIbHBIMU.

YpaBHeHHsl M HepaBeHCTBA

IToBTOpenune.Penienne 3a1a4 ¢ TOMOIIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJJHOU
NIEPEMEHHOM, ¢ TPUMEHEHNEM U300paKEHMsI YUCIIOBBIX TPOMEXKYTKOB. Vcnonab30BaHne
HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, YUCIIOBBIX IIPOMEKYTKOB, UX
o0beAMHEeHNH U niepeceyeHuil. ['papuueckoe pelieHue ypaBHEHUM U HEPaBEHCTB.
Tpuronomerpruueckue ypaBHeHUs. OTHOPOJHbBIE TPUTOHOMETPUYECKHE ypaBHEHUs. Pemienne
IIPOCTEUIINX TPUTOHOMETPUYECKUX HEepaBEHCTB. [IpocTreiiime cucTeMbl TPUTOHOMETPUYECKUX

ypaBHeHuit. OyHKIMK Y = arccosX, y = arcsinx, y = arctgx uy = arcctgx. Tpuronomerpuueckue
YpaBHCHUsI, CBOAAIIUECS K aJ'IFC6paI/I'{eCKI/IM. Pemenune TPUTOHOMETPHUUICCKUX ypaBHCHI/Iﬁ METOA0OM

pa3yioKeHHs Ha MHOXKHUTENH. [I[pUMEeHeHHe OrpaHMYCHHOCTH TPUTOHOMETPUIECKUX QyHKIHiH. O paBHOCHIBHBIX
Iepexoax npu peueHuu TPUroHOMETPUICCKUX ypaBHeHnﬁ.

[Ipocreiiine nokasaTenbHble YPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HCPABEHCTBA.

HppaunroHanbHble ypaBHEHHUS.

Pemienue ypaBHEHUI B KOMITJIEKCHBIX YHCIIAX.

Metox MHTEpPBAJIOB JJIsl PELICHUSI HEPABEHCTB.

['padmueckue MeToAbI pelIeHUs] ypaBHEHUM U HepaBeHCTB. PellleHre ypaBHEHUI U HEPaBEHCTB,
COZEPKAIIMX MIEPEMEHHYIO TOJ] 3HAKOM MOIYJISA.

CucTembl MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U UPPAIMOHATBHBIX ypaBHEHUH. CHCTEMBI
MOKAa3aTeNbHBIX, JOrapu(PMUUECKUX U UPPALMOHATILHBIX HEPABEHCTB.

JlnodaHTOBBI ypaBHEHUS.

HepasencTBo Konm—ByHAKOBCKOro, HepaBeHCTBO VeHCeHa, HepPaBEHCTBA O CPEJTHHUX.
VYpaBHEHHUsI, CHCTEMBI YPABHEHUH C TApaMETPOM.

®opmyna bunoma HetoToHa. Penienne ypaBHEHHUI CTENEHU BbIIIE 2 CHEUATbHBIX BUJIOB.
Teopema Buera, Teopema besy.

DyHKIUT
IToBTOpeHue.Pemenne 3aau ¢ HCIOIb30BAaHUEM YUCIIOBBIX (QYHKIUI U UX TPapUKOB.
Hcnonp3oBaHne CBOMCTB U Ipa)KOB JTMHEHHBIX U KBaJIpaTUUHBIX (YHKIIUI, 0OpaTHON

IPONOPIHOHAIIBHOCTH U (byHKHI/II/I y= \/; .. O6patHas ¢pynkus. Onpenenenue KOpHs N-if ctenenn. OyHKIuUSL

y=nvx.

Hynu ¢pyHKIuM, NpoMeKyTKH 3HAaKOOCTOSIHCTBA, MOHOTOHHOCTh. Hanboubliee 1 HauMeHblIiee
3HayeHue ¢pynkuuu. [lepuoanueckue GyHKIMM U HAMMEHBIIUH 1eproj. YeTHble U HeueTHbIE

byakuun. OyHKIUN «IpOOHAs 4acTh ynuciaay Yy = {X} H «I1eJ1asl 9acTh umciaay Y = [X] .

IToctpoenue rpadukoB GyHKIHIA C TOMOIIBIO TEOMETPUIECKUX Pe0Opa3OBaHUH.



Tpuronomerpuueckre GyHKIIMH YHCIOBOTO aprymMenrta Y =C0SX, Y =sinX, y=tgx,
y = ctg x. CBoiicTBa 1 rpaQKu TPUTOHOMETPUUYECKUX (DYHKUMHN. 3naknu 3Hauennii

TPUTOHOMETPHIECKUX (QyHKIHIL.
YETHOCTD U HEUETHOCT TPUTOHOMETPUUECKUX () yHKITHIHA.

OOparHble TpUuroHoMeTpudecknue (pyHKINH, UX TJIaBHBIC 3HAUCHHUS, CBOMCTBA U TPaUKH.
[Toka3zarenbHas GyHKIMA U ee cBoiicTBa U rpaduk. DyHKIHS y =e*.

Jlorapudmuueckasi pyHKIUS U ee CBOICTBA U rpaduk.

Crenennas (bYHKI_[I/ISI Y €¢ CBOWCTBA U Fpa(l)I/IK. CreneHHast GYHKIHA ¢ HATYpPaIbHBIM IIOKa3aTeNeM.
Crenennas GyHKIUA C IEIBIM NTOKa3aTeaeM

[IpeobpazoBanus rpadukoB GyHKUIUNA: CABUT, YMHOKEHHUE HA YHUCIIO, OTPAKEHUE OTHOCUTENILHO
KOOPAWHATHBIX OCEM.
B3auMHuo oOpaTtHbie GpyHkIuu. ['paduku B3aMHO 0OpaTHBIX (PYHKITUH.

TekcroBble 3a1a4H

IloBTOpenue.Penienne 3a1au Ha ABMKEHHE U COBMECTHYIO pabOTy, CMECH U CILIABhI C
MOMOIIIBIO JIMHEHHBIX, KBaJAPATHBIX U IPOOHO-PAIMOHAIBHBIX YPAaBHEHUH U UX CHCTEM.
[TpumeHeHue mpu pelIeHrH 3a7a4 CBOMCTB apu(METHIECKONH U TeOMETPUUECKON MTPOrpeccuH,
CYMMUPOBaHUSI OECKOHEYHOU CXOSIICHCS TeOMETPUUECKON MPOTPECCUH.

DJIeMEeHThl MATEeMATHYEeCKOI0 aHAJIN3a

[Tonstue npenena ynkuuu B Touke. [lonstue npenena pyHkunyu B 6ECKOHEUHOCTH.
Acumnrotsl rpaduka pyakmun. CpaBHeHHE OECKOHEYHO MaJbIX U OECKOHEYHO OOJIBIINX.
HenpepriBaocTts ¢yHkiuu. CoiicTBa HenmpeprIBHbIX QyHKIMNA. Teopema Beiiepirpacca.
Juddepenumupyemocts Gpynkiun. [IpouszBoanas ¢pynkuuu B Touke. KacarenpHas k rpaduky
bynkun. ['eoMmerpuueckuil U GU3NYECKU CMBICI MTPOU3BOIHOM. [IprMeHeHne mpon3BOIHOM B
¢usuke. [IponsBoansie aneMmeHTapHbIX GyHkwii. [IpaBuna muddepenunpoBanms.

Bropas npousBoiHasi, ee reoMeTpUUecKuid U GU3NYECKUN CMBICI.

Touku skcTpeMyma (MakcuMyMa U MUHUMYMa). MccineoBanue 3JeMeHTapHbIX (YHKIUI Ha
TOYKH SKCTpEeMyMa, HanOoJbllIee ¥ HaUMEHbIIIee 3HAU€HUE C IIOMOIIBIO TPOU3BOTHOM.
[Toctpoenue rpadukoB GPyHKIUH C TOMOIIBIO MPOU3BOIHEIX. [IprMeHeHne TPON3BOAHON TIpH
pemienuu 3ana4. Haxoxaenue skcTpeMyMoB QYHKIIMI HECKOIbKUX TEPEMEHHbIX.
[TepBooOpaznas. Heonpenenenusiii unTerpai. IleppooOpasHble 371eMEHTapHBIX (QYHKITHH.
[Tnomanp kpuBonuHeHoM Tpanenuu. @opmyna Hetotona-JIeitOHuma.OnpeneneHHblii UHTErpai.
Boruncnenue miomazeit miockux Guryp u 00beMoB Tell BpallleHus ¢ TOMOIIbI0 UHTETpaa.
Mertoap! perieHust pyHKIIMOHAIBHBIX YpaBHEHHUI U HEPAaBEHCTB.

I'eomerpus

IloBTOpenue. Pemenue 3a1a4 ¢ UCTIOIB30BaHUEM CBOMCTB (UTyp Ha TUIOCKOCTH. Pemienue
3a/1a4 Ha JJOKa3aTeJIbCTBO U MIOCTPOEHUE KOHTpIpUMepoB. I[puMenenne npoctenmmx
JIOTUYECKUX IpaBuil. Perienre 3a1a4 ¢ MCHOJIb30BaHUEM TEOPEM O TPEYTOJbHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYroJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenue 3a1ay ¢ ucnosnb3oBaHueM (DaKTOB, CBA3aHHBIX C OKPY)KHOCTSIMU. Pelmienue 3aga4u Ha
M3MEpEHUS Ha IJIOCKOCTH, BBIYMCIIEHUS JUIMH U IUTOIazel. Pemenue 3ax1ay ¢ momMoIsko
BEKTOPOB U KOOpPAMHAT.

Harnsagnas crepeomerpus. [Ipusma, napamienenunen, nupaMua, TETPAdIP.

OcHOBHBIE IOHATHS F€OMETPUHU B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
[TonsiTHE 006 AKCHOMAaTHYECKOM METOJIE.

Teopema Menenas s rerpasapa. [loctpoeHne ceyeHnii MHOTOTPaHHUKOB METOJIOM CJIE/I0B.
[TenTpansHOE mpoekTHpoBanue. IlocTpoenne ceueHnit MHOrOrpaHHUKOB METOJIOM MPOEKIUH.
HpOCTpaHCTBeHHbIC d)HprI)I. Hauaneueie NpeaACTaBJICHUSA O MHOTOI'paHHHUKaX

CkpemuBarouecs npsiMble B IPOCTPAHCTBE. YTOJ MEKIY HUMU. MeToabl HaX 0K I€HUS
paCCTOSIHI/Iﬁ MEXKIY CKPCIIMBAKIMMUCS MPSIMBIMHU. B3aumHOe pacnosiokeHue IByX IPsIMbIX B
IMPOCTPAHCTBE.



TeopeMsl 0 apauIeIbHOCTH IPSIMBIX U IJIOCKOCTEH B pocTpaHcTse. [lapamiensHoe

MIPOCKTHPOBaHUE U N300pakeHue puryp. ['eomMmerpuyeckre MecTa TOYEK B IPOCTPAHCTBE.
IlapannenpHOCTh MIOCKOCTEM.

[TepieHAUKYIAPHOCTD MPSAMON U IIOCKOCTH. OpTOroHanbHOE IpoekTupoBanue. HakinoHHble
npoekuuu. Teopema o Tpex neprneHIuKyspax.

Buapsl TetpasipoB. OpTOLEHTPUUECKUNA TETPASIP, KAPKACHBIN TETPadIp, pAaBHOTPAHHBIIN
terpasap. IlpsimoyrosbHblil TeTpasip. Meauansl 1 OUMeaaHbl TETPadIpa.

JoctpanBanue TeTpasapa 10 napauiesienuIea.

Paccrosiaus mexny ¢urypamu B npoctpanctse. OOmuUi MepHeH UKy ABYX
CKpPCIIMBAXOLIUXCS MPSAMBIX. JIByrpaHHbIi yron. Yroi Mexay IByMs INIOCKOCTSAMU.

Vel B mpoctpancTse. [lepnenukynsapHele miockocty. [nomans opToroHanbHON IPOEKLIUN.
[lepnienauKyIApHOE C€YeHME MTPU3MBL. TpeXrpaHHbIil 1 MHOIOIpaHHbIN yros. CBolicTBa
IUIOCKHX YIJIOB MHOTOIPaHHOrO yriia. CBOMCTBA IUNIOCKUX U JBYTPAHHBIX YIJI0B TPEXTPAHHOTO
yria. TeOpeMBI KOCHMHYCOB M CHHYCOB JIJIsL TPEXTPAHHOI'O YIJIA. Yron Mexay IpsAMBIMU B IPOCTPAHCTBE.
Buael MHOrorpanHukoB. PazsepTku MHOrorpanauka. Kpardaimue myTy Ha IOBEPXHOCTH
MHOT'OTPAaHHHUKA. I'eoMeTpryecKoe MECTO TOYEK IIPOCTPAHCTBA.

Teopema Ditnepa. [IpaBunbHbIE MHOTOTPAaHHUKH. [IBOMCTBEHHOCTD IPABUIIbHBIX
MHOTOTPaHHHUKOB.

ITpusma. [Tapannenenunesn. CpoiicTBa napauienenunena. [IpsgamMoyronbHbii napauienenumnen.
HaxknonHsle TpU3MBIL.

[Tupamuna. Buasl nupaMug. Di1eMeHTHI IpaBWIbHON nupaMusl. [TupamMus! ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U FPaHsSIMHU, UX OCHOBHBIE CBOMCTBA.

[Tnomany noBepxHOCTENH MHOTOTPAHHUKOB.

Tena BpalleHus: HTUIMHIP, KOHYC, ap U cepa. CeueHus uuanHapa, konyca u mapa. [llaposoii
CErMEHT, I1apOBOM CII0ii, IIapoBOIl CEKTOp (KOHYC).

VYcedeHHas nupamMuia U yCEUEHHBII KOHYC.

OnemeHThl cepuueckoil reomerpun. Konndeckue cedeHus..

KacarenpHble npsiMble 1 TUIOCKOCTH. Brimcanusie n onncanubie chepsl. Kacarommecs chepsl.
KomOuHaimu ten BpauieHus.

BexTops! u koopauHatsl. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIIO. YTOI MEXKIY
BeKTOpaMu. CKaJIIpHOE TPOU3BENCHNUE.

VYpaBuenue miockoctu. opmyina paccTosiHUS MeX Ay Toukamu. YpaBHeHue chepol. Dopmyna
paccTosHUS OT TOUKH JI0 TIocKOoCcTH. CrocoOB!I 3a1aHus PSMON ypaBHEHUSIMHU.

Pemenue 3a1a4 1 10Ka3aTeabCTBO TEOPEM C MTOMOIIBIO BEKTOPOB U METOJIOM KOOPJIMHAT.
DIEMEHTHI TEOMETPUU MaccC.

[Tonsite o6beMa. OOBEeMBbI MHOTOTpaHHUKOB. OOBEMBI TEN BpallleHusa. AKCHOMBI 00beMa.
BeiBog popmyt 00beMOB MPSMOYTOJIHOTO NapajiesIenunea, Ipu3Mbl U MupaMuabl. PopmyInbl
JUISL HAXOXKIeHUsI 00beMa TeTpasipa. TeopeMbl 00 OTHOLIEHUSX 0OBEMOB.

[TpunoxeHus UHTErpana K BEIYUCICHUIO 00bEMOB U MOBEPXHOCTEH Teu BpauieHus. [lnomanp
chepuueckoro nosica. O6bem mapoBoro ciosi. [I[pumenenrne 06beMOB MPHU PEIICHUH 3a/1a4.
[Tnomane chepsl.

Pa3Beprka nununapa u konyca. [1nomaap moBepXHOCTH HMIMH]IpA U KOHYCA.

KomOuHamyu MHOTOIrpaHHUKOB U T€J BpaIlleHUsl.

[Tonobue B mpocTpancTee. OTHOLIEHHE 0OBEMOB U ITOIIAIEH TOBEPXHOCTEH MOAOOHBIX PUTYP.
JIBr>KeHHUs B IPOCTPAHCTBE: NapauIeIbHbIN IEPEHOC, CHMMETPHSI OTHOCUTENBHO IUIOCKOCTH,
LEHTpaIbHAs CUMMETPHSI, TOBOPOT OTHOCUTEIILHO MPSIMOMA.

[TpeoOpa3zoBanue nomodus, romoTeTrs. Pemenne 3ajay Ha MIOCKOCTH C UCIIOIb30BAHUEM
CTEepPEOMETPUUYECKIX METOJIOB.

CTaTHCTHKA U TEOPHUS BEPOSTHOCTEl, JIOTHKA H KOMOMHATOPHKA
BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TeOPHs TPaoB U1 KOMOMHATOPUKA



IToBTOpeHnue. Vcnonp3oBanue TaOIUI M JTUarpaMM JJs IPEICTaBICHUs TaHHBIX. Pemenue
3aJa4 Ha IPUMEHEHHUE OMUCATENbHBIX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CPEIHHUX,
HauOO0JIBIIEr0 U HAMMEHbILIEr0 3HaYEHMs, pa3Maxa, JUCIEPCUU U CTaHJapTHOIO OTKJIOHEHUS.
Brruncnenne 4acToT U BeposiTHOCTEH COOBITUIA. BhIuncienne BepoITHOCTEHN B OIBITAX C
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU HCcXoaaMH. Vcronb30BaHne KOMOMHATOPHKH.
Brruncnenue BeposiTHOCTE HE3aBUCUMBIX COOBITUH. Vcnionb3oBaHue GOpMyIIbl CII0KEHUS
BEPOSATHOCTEH, ArarpamMm Diiniepa, AepeBa BepoATHOCTEH, (hopmyibl bepHyu.
BeposiTHOCTHOE MPOCTPAHCTBO. AKCMOMBI TEOPUH BEPOSTHOCTEM.

VYcnoBHas BeposaTHOCTS. [IpaBrito yMHOXkeHUs BepossTHOCTER. DOopMyIia IOJIHOM BEPOSITHOCTH.
®opmyia baiieca.

JluckpeTHble ciyyaliHble BETUYUHBI U pacpeseseHus. COBMECTHBIE paclpeaeeHusl.
Pacnipenenenrie cyMMbl U TPOU3BEICHUS HE3aBUCUMBIX CIIyYalHBIX BEIMYMH. MaremaTnueckoe
0KUJAHUE U TUCTIEPCUS CIIyYalHON BEIUYMHBL. MaTeMaTu4ecKoe 0KUJAHUE U TUCIIEPCUS
CYMMBI CITy4YaillHbIX BEJIUYHH.

bunapHas ciydaiiHas Belnu4MHa, pacupenenenue beprymn.I'eomerpuueckoe pacupenencHue.
buHoMHalIbHOE pacpeiesIeHUe U €ro CBoMcTBa. ['unepreomerpruieckoe pacpeaesieHue U ero
CBOMCTBA.

HenpepsiBHble ciiyualinbie BenuuuHblL. [110THOCTE BeposiTHOCTH. DYHKIIMS paclpeiesiCHHUs.
PaBHOMEpHOE pacnipeneneHue.

[loka3zaTenbHOE pacupeneneHue, ero napameTpsl.

Pacnpenenenue Ilyaccona u ero npumenenne. HopmansHoe pacupenenenue. @yHkuus
Jlannaca. [Tapamerpsl HOpManbHOTO pacnpenenenus. [lpumepsl ciydailHbIX BETUYUH,
MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEpPEHUH, pocT yenoBeka). LlenTpanbHas
npejesibHas Teopema.

Hepasencto YeOnimena. Teopema YeOnimeBa 1 TeopeMa bepHysum. 3aKoH OOIBIMX YHCEI.
Br16opounblit METO H3MEpEeHUs BepOoSITHOCTEH. Pob 3akoHa GONbIIMX YKcen B HaAyKe, IPUPOIe
U 001IIeCTBe.

KoBapuanus nByx cinydaitabix BenuuuH. [lonstue o kosddunnente koppensunn. COBMECTHbIE
HaOJIOICHUs IBYX CITydaiiHBIX BeTHuuH. Beibopounsiii ko3 dunment koppensun. Jinneinas
perpeccusl.

Craructuueckas runores3a. CTaTUCTHKA KPUTEPUS U €€ ypOBEHb 3HaUMMOcCTH. [IpoBepka
IIPOCTEHMIINX TUIIOTE3. DMIIMPUUYECKUE PACIIPEIEIICHNS U UX CBA3b C TEOPETUYECKUMU
pactpeaeneHusiMu. PanroBas Koppemnsnus.

[Toctpoenne cooTBeTCTBUI. IHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUS. buekunu.
JuckperHas HenpepbsIBHOCTG. [IpuHnnn {upuxie.

Koauposanue. /[BonuHas 3anuce.

OcHoBHbIe TTOHATHS Teopuu TpadoB. [epesbs. [IBonunoe nepeBo. CBa3HOCTh. KOMIOHEHTHI
cBszHOCTH. [IyTH Ha rpade. DiinepoBsl u ['aMUITBTOHOBBI MYTH.

3. TemaTnuyeckoe NIaHUPOBAHME
€ YKa3aHHe KOJIUYeCTBA YaCOB, OTBOAUMBIX HA OCBOEHHE KAK/I0H TeMbl

YueOublii npeamer «Maremaruka

Yray0éHHbli ypOBeHb

(u3 pacudera: 6 4acoB B HeaeJ10, 35 y4eOHbIX Heeb B 10 kiacce u 33 yyeOHbIe Hege/ M B
11 kaacce).

Auiredpa ¥ HaYaJIa MaTEeMATH4YeCKOro anajaunsa 10 kiacc

n\n 4aC0B

Tema ypoxka Kua.-Bo aara

I'nasa 1. [loBTOpeHune u pacmupenne cBeJleHUil 0 MHOKECTBAX, MATEMATHYECKOM




JIOTHKE

(154)

1-2

MHoxecTBa (YUCIOBBIE, TEOMETPHUUECKHUX (QUTYD).

3-4

XapaKkTepUCTUIECKOE CBOMCTBO, JJIIEMEHT
MHOYECTBA, IIYCTOE, KOHEUHOE, OECKOHEYHOE
MHOXecTBO. KoHeuHbIe 1 OECKOHEYHBIE, CYETHBIC
1 HecueTHble MHOXecTBa. Kpyru Ditnepa.

Bricka3piBaHUS U orepanuy HaJl HUMHU

CriocoObl 3a7aHusI MHOKECTB. 110 MHOKECTBO.
OTHOIICHUS TPUHAITICKHOCTH, BKIIOUEHUS,
paBeHcTBa. Onepanuy HaJl MHOKECTBAMHU.
Hcnonws3oBanue onepanuii Haj MHOKECTBaMH U
BBICKa3bIBaHUSAMH. MHOXECTBA Ha KOOPIMHATHON
IUIOCKOCTH.

HcTrHHBIE U JTIOKHBIE BBICKA3bIBAHUS, OlIEpaLUU
Ha/l BbICKa3bIBaHUSIMU. AnreOpa BbICKa3bIBaHUH.
CBs13b BbICKa3bIBaHUI ¢ MHOKEeCTBaMU. KBaHTOpBI
CYIIECTBOBAHUS U BCEOOLTHOCTH.

9-10

3akoHbl TIOTUKU. OCHOBHBIC JIOTUUECKHUE MPABHIIA.
Ymozaximtouenus. OO0CHOBaHUS U
JI0KAa3aTesIbCTBO B MareMaTuke. TeopeMbl. Busl
MaTeMaTHUYECKUX YTBEep)KIeHUH. Buabl
JoKa3aTesnbeTB. Matemarnyeckass MHAYKLUS.
VYTBepxkaeHus: o0paTHOE TaHHOMY,
IIPOTHBOIOJIOKHOE, 0OpaTHOE
IIPOTUBOIOJIOKHOMY AaHHOMY. [Ipu3Hak u
CBOWCTBO, HEOOXOIUMBIE M JOCTATOUYHbIE
YCIIOBUS.

11-12

Pemenue nornueckux 3a1auc UCMOJIb30BAHUEM
KpyroB Ditiepa, OCHOBHBIX JIOTHYECKUX MPABHUIL.

13-14

YTBepxkaeHue (BbICKa3bIBaHNUE), OTPUIIAHNE
YTBEPXKICHUSI, UCTUHHBIE U JIOKHBIE
YTBEPKJICHMS, CIICICTBUS, YACTHBIN CIIydan
00I1Iero YTBEpKACHUs, KOHTPIIPUMED,
J0Ka3aTeJIbCTBO.

15

KonrponbHas pabota Ne 1 mo teme: «MHOXECTBA U JIOTHKa.

®ynknun (1049)

16-17

AHaJIN3 KOHTPOJILHOI padoThI.

Pemenue 3a1a4 ¢ NCNoIb30BaHUEM YHCIIOBBIX
¢byskuit u ux rpapukon. Hynu pynkunu,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonbiiee u HanMeHblee 3HaUeHNEe QYHKIUU.
YerHble 1 HeueTHbIE GyHKINUU. DyHKIUN

«ipoOHast yacTh yucnay Yy = {X} U «11enas 4acTh




yuciay Yy = [X] .

18-19 | Hoctpoenue rpaduxos HyHKINHA C TOMOMIBIO TEOMETPUUECKUX | 2
npeobpasosanuii. [I[peoOpazoBanus rpaduxos
(GyHKIMIA: CIBUT, YMHOXKEHHE HA YUCIIO,

OTPAKCHUC OTHOCUTCIIbHO KOOPAWMHATHBIX oceii.

20-21 | O6parnas ¢pynxmus. VICIIOIb30BaHNE CBOMCTB U 2
rpauKOB JTUHEHHBIX U KBAJAPATUYHBIX (DYHKITUH,
00paTHO¥ MPONOPIMOHATHFHOCTH U (PYHKIIHH
y=+X..

22-24 | MeTo MHTEPBAJIOB JJIsl PEIICHHS] HEPABEHCTB. 3
I'paduueckue MeTOIbI peLICHUs ypaBHEHUN 1
HepaBeHCTB. Penienre ypaBHEHUN U HEPABEHCTB,
COJIEp KaIINX MEPEMEHHYIO TI0]T 3HAKOM MOJTYJIS.

25 KonrposbHas pabota Ne 2 o teme: «IloBTopeHue u 1
pacIIipeHne CBeICeHN 0 (HYHKITHNY.

I'napa 2. Ctenennas pyHkuus (21 9)

26 AHanu3 KOHTPOJIBHOH pabOTHI. 1
CreneHHas (bYHKI_[I/ISI 1 €€ CBOMCTBA U I‘pa(bI/IK.
CreneHHas GYHKIUS C HATYPAJIbHBIM IIOKa3aTENICM.

27 CrenenHas GyHKIHUS C [ETBIM ITOKA3aTeNeM 1

28-30 Omnpenenenue KopHs N-i crenenu. OyHKus Y= n\/; 3

31- 33 | CaoiicTBa KOpHs N-I cTeneHU 3

34 KonrposbHas pabota Ne 3 o teme: «CreneHHas QyHKIU. 1
KopeHb N-# cTeleH: U eTo KOPHMY.

35-36 | AHamM3 KOHTPOIBLHOH pabOTHI. 2
CremneHb ¢ parMOHATEHBIM ITOKa3aTeNleM U eé CBOHcTBa

37-39 | MppaunoHajnbHbIC ypaBHEHUS 3

40-42 | CucteMbl HppallMOHAJIBHBIX YPABHEHHUH. 3

43-45 | UppauuoHansHblC HEPABEHCTBA 3

46 KonrposbHas pabota Ne 4 o Teme: «CTeneHs C 1
paIOHANBHBIM TIOKa3aTeNeM U ee cBolcTBa. MpparmoHansHbIe
YPaBHEHHS U HEPaBEHCTBAY.

I'naBa 3. Tpuronomerpuueckue (pyHKIUU (30w
47-48 | AHamu3 KOHTPOIBHOH PabOTHI. 2
Pa,[[I/IaHHaSI MEpa yriia, TPUrOHOMETPUUCCKAas

OKPYKHOCTB.

49-51 | TpuroHomerpuueckue GyHKIIMHU YUCET U YTIIOB. 3

52-53 | 3Haku 3HaYEHHI TPUTOHOMETPUUECKUX QYHKIUH. 2
YETHOCTh M HEYETHOCTh TPUTOHOMETPHUIECKUX
GbyHKUIMI

- CPHUOINYCCKUC KIINU U HanMEHBIINH
54-55 | II 2

nepuoji. Tpuronomerpuyeckrue QyHKIUU




YHCIIOBOTO aprymeHra Y =C0SX, Y =Sinx,
y=1tgx, y=ctgXx.

56-57 | ColicTBa U rpaMKy TPUTOHOMETPUUYECKUX 2
(byHKIMRY= sinxu y= cosx

58-59 | CaoiicTBa U rpaMKy TPUTOHOMETPUUYECKUX 2
byHkuuit y = tgX u y = ctgx

60 Kontponbnas padora Ne 5 o Teme: « TpuroHomeTpuueckue 1
(YHKIIUY U X CBOHCTBAY.

61-63 | AHamM3 KOHTPOIBEHOH pabOTHL. 3
OOpaTHble TPUrOHOMETpUYECKUE QYHKINH, UX
TJIaBHBIC 3HAYCHUSI, CBOMCTBA U TPadUKH.

64-71 | ®opMyibl IPUBEACHHUS, CIOKEHUS 8
TPUTOHOMETPUUECKHUX (QYHKIINH, PopMyIIbl
JIBOMHOT'O ¥ MTOJIOBUHHOI'O APTYMEHTA.

72-75 | IIpeobpazoBaHue CyMMBbI, pa3HOCTH B 4
MIPOU3BE/ICHNE TPUTOHOMETPUICCKUX (PYHKIIHUN, 1
Ha000pOT.

76 KontponbHas pa6ota Ne 6 TI0 TeMe: «COOTHOIIEHUS 1
MEX1y TPUTOHOMETPUYECKUMH (PYHKIIUSIMH
OJIHOT'O U TOTO e apryMmeHTa. @opmysisl
CJIO’KEHUS U UX CICICTBUNY.

I'naBa 4. TpuronoMerpuyeckue ypaBHeHHs1 M HepaBeHCTBa (264)

77-82 | Ananus KOHTPOIBHOH paboTHI. 3]
TpuroHomeTpudyecKkue ypaBHEHUs.

83-84 | OgHOpOIHBIC TPUTOHOMETPUUYECKUE YPABHEHHUS. 2

85-88 | Dynkiumy = arccosx, y = arcsinx, y = arctgx u 4
y = arcctgx

89-92 | TpuroHomeTpuuecKue ypaBHEHHs, CBOISILINECS K 4
anreOpanvyecKum.

03-96 | Pemenue TpuroHoMeTpu4ecKux ypaBHEHUH METOIOM 4
Pas3JIoKCHUS Ha MHOXHUTECIIN. HpI/IMeHCHI/IC OTrpaHU4YCHHOCTH
TPUTOHOMETPUIECKUX (HYHKIIHH.

07-98 | O paBHOCHIBHBIX MEPEX0Jax NPH PEIIEHUU 2
TPUTOHOMETPUYECKUX YPABHEHHIA.

99- Pemenue nmpocTenmmx TpUroHOMETPUIECKUX 3

101 HEPABEHCTB.

102 KonTtponsnast pabora Ne 7 o Teme: « Tpuronomerprdeckne 1
YpaBHEHUS U HEPABEHCTBAY.

I'nasa 5. IlpousBoaHas u eé npumenenue (294)

103- AHani3 KOHTPOIBHON paboTHI. 2

104 Huddepenunpyemocts Gynkiun. [Tponszoanas
(GYHKIIMH B TOUKE.

105 I'eomeTpuueckuii 1 GU3NYECKUIN CMBICI 1
pou3BOoAHOM. [ [puMeHenne npon3BoIHON B
¢bu3suke.

106- | [Ipou3BojHBIE NIEMEHTAPHBIX (QYHKIUH. 3

108

109- | [IpaBuna nquddepeHpoBaHus. 3

111

112- | . KacarenpHas k TpaduKy QyHKIIHH. 3




114

115 KounrponbHas pabota Ne 8 o teme: «IIpousBoaHast.

YpaBHeHHE KacaTEIbHOIN.

116- AHani3 KOHTPOJIBHON PaboTHI.

118 IIpu3Haky Bo3pacTaHus U YObIBaHUS (QYHKIIUH

119- Touku skcTpeMyMa (MAKCUMyMa U MUHUMYMa).
121

122- | UccnenoBaHue s1eMeHTapHBIX (DYHKIIHMIA HA TOUKU
124 JKCTpeMyMa, HauOoJIblee U HauMEHbIIIee

3HA4YCHHUEC C IIOMOIIIBIO HpOHBBOIIHOfI.

125- | Bropas npou3BoHas1, €€ TeOMETPUUECKUN U
126 (bu3HYECKUN CMBICTI.

127- | Iloctpoenue rpadukoB HYHKIIHI ¢ TOMOLIBIO
129 IIpOU3BOJHBIX. [I[puMeHeHne npou3BoIHOM pu

peweHnu 3ana4. HaxoxaeHne s3KCTpeMyMOB
(GyHKINH HECKOIBKHX MEPEMEHHBIX.

130 KonrpombHas pabota Ne 9 o Teme: «IIpumenenue
TIPOU3BOTHON.
131 AHani3 KOHTPOIBHON PaboTHI.

IoBTOpEeHUEe U cucTeMaTu3auusa yueOHOro marepuaia (94)

132 IMoBTOpEHME 1 cHCcTeMATH3AIMsA y4eOHOTO MaTepHana
137 3a Kypc anreOphl ¥ Hayajl MaTeMaTHYECKOro aHaJH3a.
138- HTtoropas KoHTpoJIbHAs paboTa.

139

140 AHanmu3 KOHTPOIBHON PaboThI

Hroro: 140 yacos.

|

I'eomerpus 10 kaace

Ne Tema ypoka Kia.-Bo aara

n\n 4acoB

I'nasa 1. BBeeHue B crepeomeTpuio (94)

1-2 OCHOBHBIE MIOHATHUS TEOMETPUHN B IIPOCTPAHCTBE. | 2
AKCHOMBI CTEPEOMETPUHN

3-4 AKCHOMBI CTEPEOMETPUH U CIICICTBUA U3 HUX. 2

5-8 [TocTpoeHune ceyeHnii MHOTOIrPaHHUKOB 4
METOJIOM cieioB. LlenTpansHoe
npoektupoBanue. [loctpoenne ceueHnit
MHOTOTPaHHUKOB METOZOM IIPOEKIIHH.
[IpocTpanctBennble purypsl. HauanbHble
IIPEJICTABJIEHNS] O MHOTOTpPaHHHMKAX

9 KonrponsHas pabora Ne 1 1

I'nasa 2. [lapajuiesbHocTh B npocTpanctie (154)

10-11 | AHanu3 KOHTPOJIBbHOI paboThI. 2
B3aumHoe pacrnonoxeHue AByX NpsMbIX B
npoctpancTBe. CKpenBaronyecs npsiMple B
MPOCTPAHCTBE. YTOJ MEXKY HUMH.

12-14 | ITapannenbHOCTh NPSIMOM M INIOCKOCTH. 3




Teopembl 0 mapaIeNTbHOCTH MPSIMBIX U
IIJIOCKOCTEN B IipocTpaHcTBe. [lapamiensHoe
MIPOCKTUPOBAHUE U U300pakeHue QUryp.
I'eomeTpuueckue Mecta TOUEK B IPOCTPAHCTBE.
15-18 | ITapamienbHOCTh MIIOCKOCTEH. 4
19-21 | IlpeoOpa3oBanue GuUryp B MpoCTPAHCTBE. 3
[TapannenpHOE MPOEKTUPOBAHUE.
22-23 | 300paskeHus MIOCKUX U MPOCTPAHCTBEHHBIX 2
uryp
24 KonTponbnas padora Ne 2 1
I'masa 3. llepneHAUKYJISPHOCTH B IPOCTPAHCTBE(274)
25-27 | AHanu3 KOHTPOJIBHOU PabOTHI. 3
VYTIbl B IPOCTPAHCTBE.
VYron Mexay npsiMbIMU B IPOCTPAHCTBE
28-30 | IlepieHAUKYIAPHOCTH NPSIMOM U IJIOCKOCTH 3
31-33 | [lepnieHIUKYIISIp ¥ HAKIIOHHAS 3
34-37 | Teopema 0 TpEX NEPHEHAUKYIIAPAX 4
38 KonTponbnas padorta Ne 3 1
39-41 | AHanu3 KOHTPOJILHON pabOTHI. 3
Yron Mexay NpsMou U IIOCKOCTHIO
42-44 | JIByrpaHHBINA yroid. YTOI MEXIY ABYMS 3
IJIOCKOCTSIMH.
Paccrosinust Mexay ¢purypamu B IpoCTPaHCTBE.
OOwMii neprneHAuKyIsp IByX
CKPEILMBAIOIINXCS MPSIMBIX.
45-46 | [lepneHIuKyNSIpHBIE IIOCKOCTH 2
47 [1no1mans OpTOroHaIBHON IIPOEKIUH . 1
48 MHororpanssiii yron. TpéXrpaHHbIN yroi 1
49-50 | 'eomeTprueckoe MECTO TOUYEK IPOCTPAHCTBA 2
51 KonrtponsHas padora Ne 4 1
I'maBa 4. MHOTOrpaHHHUKH (144)
52-53 | AHau3 KOHTPOJILHOMN PabOTEL. |2




Buasl MmHOTOrpanHukoB. [IpaBuiibHbIE
MHOrorpanHuku. Ilpusma.

54-55 | Ilapamnenenunesn. CBoiicTBa nmapajienenuneaa. | 2
[IpssMmoyronsHeIi napauienenumnen. Hakimonusle
MIPU3MBI.

56-59 | [Tupamunga. Buasl nupamu. Di1eMeHThI 4
IpaBUIbHON nupamuasl. [ Tupamunsr ¢
PaBHOHAKJIIOHEHHBIMU peOpaMu U TPaHsIMU, UX
OCHOBHBIE CBOMCTBA.

60-63 | [Tnomaay moBepXHOCTE MHOTOIPAaHHHUKOB. 4

64 KonTponpHas padora Ne 5 1

65 AHaJIN3 KOHTPOJIbHOM padoThl. 1

IloBTOpEHUE M cucTemMaTu3anms yueOHoro marepuaja (54)

66-69 | [ToBTOpeHME U CUCTEMATH3AIHS YIEOHOTO 4
MaTepuaia 3a Kypc reometpun 10 kiacca.

70 HroroBas koHTposbHAs paboTa. 1

Hroro: 70 yacos.




