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HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera
«MaTeMaTuKa»

Pabouas nporpamma obecneunBaeT (HOPMUPOBAHHE JIMYHOCTHBIX, METANpPEIMETHBIX U
MPEIMETHBIX PE3yIbTAaTOB, COOTBETCTBYIOUIMX TpeOoBanusM DeaepaqbHOr0 TroCyIapCTBEHHOTO
00pa30BaTeNLHOTO CTaHIApTa CPEIHETO OOIIEro 0Opa30BaHMSL.

Juunocmuwle pe3yivmamot

1) BocnuTaHHWE POCCHUHCKON TIpa)XXAAHCKOW HJIEHTUYHOCTH: NATPUOTU3MA, YBAXKEHUS K
OteuecTBY, 0CO3HAHHME BKJIAJIa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2) ¢opMHpOBaHUE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00I1I€CTBEHHOM MTPaKTUKU;

3) OTBETCTBEHHOE OTHOILIEHUE K 00YyYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPAa3BUTHIO U
caM000pa30BaHMI0 Ha MPOTSHDKEHWU BCEW JKM3HHU; CO3HATEIbHOE OTHOIIEHHE K HENpPEPhIBHOMY
00pa30BaHUIO KaK YCIIOBUIO YCIIEITHON IPO(PECCUOHATBHON 1 OOLIECTBEHHON AEATEIBHOCTH;

4) oco3HaHHBI BBIOOp Oyaymieil npodeccHoHaNbHON jJeATensHOCTH Ha  0ase

OPUEHTUPOBKU B Mupe mnpodeccuii m npodecCHOHAIBHBIX INPEINOYTEHHH; OTHOIIECHHE K
npo(hecCHOHATFHONW  JIeATETPHOCTH KAk K BO3MOJKHOCTH Y4YacTHsi B PEIICHHH JINYHBIX,
OOLIECTBEHHBIX, TOCYAApCTBEHHBIX M  OOIIEHAIMOHAIBbHBIX  MpolieM;  (GopmMupoBaHue
YBKUTEILHOTO OTHOIIIEHHSI K TPYY, PA3BUTHE OIBITA YYACTHUS B COIUATIBHO 3HAYNMOM TPY/IE;

5) yMeHue KOHTPOIUPOBATh, OIICHUBATh U aHAIM3UPOBATH MPOIIECC U Pe3yIbTaT YIeOHOU U
MaTeMaTUIeCKOH e TeTbHOCTH,

6) yMeHHe yIpaBiIsITh CBOEH MO3HABATENILHOM 1€ TEIbHOCTHIO;

7) yMeHHE B3aUMOJICHCTBOBATh C OJHOKIIACCHHKAMHM, JCTBMH MIIAJIIErO BO3pacra H
B3pOCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, yIeOHO-UCCIIeI0BATEILCKOM, MPOSKTHON
U APYTUX BUJAX JESATEIbHOCTH;

8) KpPUTUYHOCTb MBIIUICHUS, WHHUIMATHBA, HAXOMYMUBOCTb, AKTUBHOCTb MpPU pELICHUU
MaTeMaTHYeCKUX 3a/1a4.

Memanpedmemnbsie pe3yiomamaoi

1) yMeHue CaMOCTOSITENIbHO ONPENENATh LEeIU CBOEH JesATeNbHOCTH, CTaBUTh U
dhopmyaupoBaTh 11 ceOsl HOBBIE 3a7a4u B yu€0e;

2) yMeHuE COOTHOCUTH CBOU JEWUCTBUS C IJIAHUPYEMBIMHU pe3yJbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JEATEIbHOCTH B Ipollecce AOCTHXKEHUS pe3yabTaTa, OMNPEeIeNsiTh CHOCOObI
JNEUCTBUI B pamMKax MpPeaoKEHHBIX YCIOBHHM M TpeOOBaHHM, KOPPEKTUPOBATH CBOM JECHCTBUS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYaIUel;

3) yMeHHE CaMOCTOSTEIBHO MPUHUMATD PEIICHUS, TPOBOUTH aHAIHU3 CBOCH IESITEIbHOCTH,
MPUMEHSTH Pa3IU4HbIe METOAbI TIO3HAHUS,

4) BrnageHUe HaBBIKAMHM II03HABATEIbHOW, Yy4EOHO-HUCCIENOBATENIbCKOW W MPOEKTHOM
NesITeNIbHOCTH;

5) ¢popMupoBaHrEe MOHATUIHOIO ammnapara, yMEHHs co3/laBaTh 0000IEeHNs, YCTaHABINBATh
aHaJIOTUH, KJiIaccU(PUIMPOBATh, CAMOCTOSITENILHO BBIOMpPAaTh OCHOBAaHUS U KPUTEPUU IS
KJlaccupuKaIuu;

6) yMEHHE YCTaHaBIWBATh MPUYUHHO-CIEJICTBEHHbIC CBS3U, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3akitoueHne (MHIyKTUBHOE, IeTyKTUBHOE U TI0 aHAJIOTUH) U JeNIaTh BBIBO/IBL;

7) @opmHupoBaHHME KOMIETEHTHOCTH B OO0JIACTM HCMOJb30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) yMeHue BUJIETh MaTEMaTHUECKYIO 33]]auy B KOHTEKCTE MMPOOJIIEMHON CUTyalluH B APYrUX
JMCLUIUIMHAX, B OKPYXKAIOLIEH KU3HU;

9) yMmeHue caMOCTOATENbHO OCYLIECTBIATh IOHCK B pa3IMYHBIX MCTOYHHKAX, OTOOp,
aHaJM3, CHUCTEeMAaTH3alMIl0 M KilacCuUKALMI0 HMHOOpPMAIUK, HEOOXOIUMON JUIsl pelIeHHS
MaTeMaTH4YeCKUX MpoOiieM, PEeICTaBIATh €€ B MOHATHON (opMe; IPUHUMATh PElIEHHE B YCIOBHIX




HETOJHOM MM U30BITOYHON, TOUHOW MITM BEPOATHOCTHON MH(pOpPMAIMK; KPUTHUECKH OIICHUBATH U
MHTEPIPETUPOBATh HHPOPMALIUIO, TTOTY4AEMYIO U3 PA3INYHBIX HCTOUYHHKOB;

10) ymeHue MCHONB30BaTh MAaTEeMaTHYECKUE CPEACTBA HArjsiAHOCTU (Tpadukd, TaOIHIIbI,
CXEMBI U JIp.) AJIsl WILTIOCTPALMY, UHTEPIIPETALUHU, apIyMEHTAlH;

11) ymeHue BbLABUIaTh TMIIOTE3bl NPU PELIEHMM 3aJaud, MOHUMAaTh HEOOXOIUMOCTb HMX
IIPOBEPKH;

12) moHMMaHWE CYIIHOCTH aJrOPUTMUYECKUX HPEINUCAHUM U yMEHue [eHCTBOBAaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.

IIpeaMeTHbIE pe3yJbTATHI OCBOEHHUS Y4eOHOI0 NpeIMeTa
«MaTteMaTHKa»

1) OCO3HAaHHEC 3HAUYCHUA MaTEMAaTUKHU B HOBCGI[HGBHOﬁ KHU3HU YCJIOBCKA,

2) npeAcTaBlieHUE O MaTEMAaTUYECKOM Hayke Kak c(epe MaTeMaTHuyecKoil AeaTeabHOCTH, 00
JTamnax eé pasBuTHA, O €€ 3HaYUMOCTH JJIA pa3BUTHA UBHUIIN3AallUU,

3) yMeHHE ONUCHIBaTh SIBJICHHUS pEaJbHOTO MHpa Ha MaTEeMaTUYECKOM  SI3BIKE;
MNpEACTAaBJICHUE O MATEMATHYCCKHUX IMMOHATHUAX W MATCMATHYCCKHUX MOJC/IAX KaK O BayKHEHUIIIEM
HHCTPYMCHTAapPUH, NO3BOJIAIOIICM OIMMCBIBATD U U3Yy4YaTh PA3HBIC IPOUCCCHI U AABJICHUSA

4) npencrapiieHne 00 OCHOBHBIX MOHATHUSX, HJIEAX U METO/IaX ajreOpsl 1 MaTEMaTHUECKOTO
aHaJIN3a;

5) mpencraBiieHME O Mpoleccax M SBJICHUAX, MMEIOIIUX BEPOSTHOCTHBIM XapakTep, O
CTaTUCTUYCCKUX 3aKOHOMCPHOCTAX B pPC€albHOM MHUPCE, 00 OCHOBHBIX ITOHATHAX BHeMeHTapHOI\/’I
TECOpUHN BepOHTHOCTCﬁ; YMCHHUEC HAXOOWUTh W OLCHHWBATH BCPOATHOCTHU HACTYIIICHUA coOBITHH B
HpOCTeI\/’II_HI/IX MPAKTUYCCKUX CUTYallUAX U OCHOBHBIC XapaKTCPUCTHKHU CHy‘I&fIHBIX BCJINYHH,

6) BIIaJileHHEe METOJaMH J0Ka3aTelbCTB U allTOPUTMaMHU pEIICHUs; YMEHUE UX NMPUMEHSTH,
IIPOBOJIUTH JIOKA3aTeIbHbIE PACCYKICHUS B XO€ PEIICHUS 3a/ay;

7) NpaKTUYEeCKH 3HAYMMbIC MAaTeMaTHYECKHE YMEHMsS M HaBBIKH, CIIOCOOHOCTb HX
IPUMEHEHHs] K pEIIeHUI0 MaTeMaTHYeCKUX M HeMaTeMaTH4YeCKMX 3ajad, Mpearosararoime
yYMEHHE:

* BBITIOJIHSTh BBIYUCICHUS C IEHCTBUTEIbHBIMU U KOMITJIEKCHBIMU YHCIIAMU;

* pemath  panUOHAIbHBIE, HPPALMOHAIbHBIC, IOKa3aTelbHbIE, CTENEHHbIE U
TPUTOHOMETPHUYECKUE YPAaBHEHMsI, HEPAaBEHCTBA, CHCTEMbl YPAaBHEHUI U HEPABEHCTB;

* pemiarh TEKCTOBbIE 3aJaud apu(METHYECKHMM CIIOCOOOM, C IOMOIIBIO COCTaBJIEHHS U
peleHus ypaBHEHUH, CUCTEM YpaBHEHHH U HEPAaBEHCTB;

* UCIOJb30BaTh AIreOpandeckuil s3bIK Ul ONUCAHMS MPEIMETOB OKPYXAIOIEro Mupa u
CO3/IaHUS COOTBETCTBYIOIIUX MAaTEMAaTUUYECKUX MOJIEIIEH;

* BBIIOJHATh TOXKJECTBEHHBbIE IPEOOpPa30BaHUS PALMOHAIBHBIX, HPPALMOHAIBHBIX,
[I0Ka3aTeJIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX BBIPAKEHUI;

* BBITIOJIHSTH ONEPALUH HaJl MHOXKECTBAMU;

* UcClIeI0BaTh (PYHKIMH C IOMOIIBIO IPOU3BOIHON U CTPOUTH UX I'padUKy;

* BBIYMCIIATH IUIOMAAN GUTYP U 0OBEMBI TEJl C IOMOILBIO ONPEIEIEHHOIO HHTErpaa;

* MPOBOAUTH BBIYUCICHHSI CTATUCTUUECKUX XaAPAKTEPUCTHUK, BBIIOIHATH HPUOIMKEHHBIE
BBIUMCIICHUS;

* pemaTb KOMOMHATOPHBIE 3a/1a4H;

8) BnajeHWe HaBBIKAMU MHCIOJBb30BAaHHUA KOMIIBIOTEPHBIX MPOrpaMM NpU pelIeHUH
MaTeMaTUYECKUX 3a/a4.



HﬂaHpreMbIe pesyanaTbl OCBOCHUA Hpe[(MeTa
«MaTteMaTHKa»

10 knacc

Yucja v BeJUYHHDI

Buvinycknuk nayuumcsn:

° ONEPUPOBATh TOHITHEM «paJIMaHHas Mepa YIJia», BBIMOJHATH IPeoOpa3zoBaHUS
paguaHHOM MEpBI B TPAIYCHYIO U TPATyCHON MEPHI B paIUaHHYIO;

Buvinycknuk nosiyuum 603M0X4CHOCMb HAYYUMbCA'

®  HCIOJIb30BaTh Pa3JIMYHBIE MEPhl MU3MEPEHUsI YIJIOB IMPH PEIICHUU TeOMETPUUECKHUX
3a/1a4, a TaKkKe 3a1a4 U3 CMEKHBIX JUCIUAIIINH;

Bripaxkenus

Boinycknuk nayuumcsa:

. ONIEPUPOBATh TMOHATHUAMH KOPHS nN-W CTENEHW, CTENeHH C PpaluOHATHHBIM
MoKazaresaem

o MIPUMEHSTH MOHSATUS KOPHS N-U CTENEHHU, CTETICHH C PAallMOHAJBHBIM TIOKa3aTelieM U
WX CBOMCTBA B BHIYUCIICHUSIX U MPU PEIICHUM 33/1a4;

. BBITIOJTHATH TOK/IECTBEHHBIC MPE0Opa30BaHMs BEIPAKECHUM, COJIEPIKANTUX KOPEHB N-i
CTETEHH, CTENIEHHU C PAIMOHATIBLHBIM TMOKa3aTeIeM

. OTIEPUPOBATh TIOHATHSIMHU: KOCHHYC, CHHYC, TaHT€HC, KOTAaHTE€HC YTJia TOBOpOTAa,
ApPKKOCHUHYC, apKCUHYC, apKTAaHT€HC U apKKOTAHTEHC;

. BBITIOJTHATH TOXKJIECTBEHHBIE TTPEOOPa30BaHUS TPUTOHOMETPHUIECKUX BHIPAKEHUH.

Buinycknuk nonyuum 603M0xcHOCHb HAYYUMBCA

o BBITIOJIHATh MHOTOILIAroOBble MpeoOpa3oBaHUsl BBIPAKEHHUM, MPUMEHSST IIHPOKHIA
Habop crmoco60B U MPUEMOB;

o MPUMEHATh TOXJAECTBEHHBbIE MpPeoOpa3oBaHUs BBIPAXKEHUN U peuieHHs 3afad U3

pa3IMYHBIX Pa3/IeoB Kypca.

YpaBHeHUs] 1 HEPABEHCTBA
Boinycknuk nayuumca:

L4 peuiatb HppaluOHAJIbHBIC, TPUTIOHOMETPUUYCCKUE YpPaBHCHHSA, HCPABCHCTBA M HX
CHUCTEMBI,
L4 IIOHUMAaTh YPABHCHHUEC KaK BamHeﬁmon MaTEMaTU4YCCKYIO MOACIIb JJIs1 OIIMCAaHUs U

HU3Yy4YCHUS p33H006p33HBIX pE€aIbHBIX CHTyaHHﬁ, pfimiatb TEKCTOBLIC 3aaaydyu anre6panqec1<I/IM
METOAOM,

L4 IIPpUMCHATDH rpa(bnquKHe MMpEACTABJICHUA OJId UCCIICAOBAaHUSA ypaBHeHHﬁ.
Bbmycmum noOJIyuum 603MONCHOCHIb HAYUUMbCA .
L4 OBJIaACTH HpI/IéMaMI/I PCUICHUA ypaBHeHHﬁ, HCPABCHCTB MU CHUCTCM ypaBHeHHﬁ;

INPpUMCHATL allliapar ypaBHeHI/Iﬁ JJI1 PCHICHUA paSHOO6p83HbIX 3aJa4 M3 MaT€MaTHuKH, CMCXKHBIX
npeaAMETOB, ITPAKTHKH,

L4 IIPpUMCHATDH FpaCI)I/I‘IeCKI/IC NpeaACTaBJICHUA  OJIA  HUCCICOOBAHHA ypaBHeHHﬁ,
HCPABCHCTB, CUCTCM ypaBHeHHﬁ, COACPIKAIIUX ITapaMCTPhI.

DyHKUUH
Buinycknuk nayuumcsn:



. MOHUMAaTh ¥ WCHOJB30BaTh (YHKIMOHATbHBIC TIOHSATHS, S3BIK (TEPMHHBI,
CUMBOJIMYECKUE 0003HAUCHUS);

° BBITMIOJIHATE MOCTPOEHHE TpapuKoB (QYHKIHMA C TIOMOIIBIO T'E€OMETPUYECKUX
peoOpa3oBaHMIA;

o BBIIIOJIHATDL IOCTPOCHUC Fpa(bI/IKOB BUJA Y= W, CTCIICHHBIX, TPUTOHOMCTPUUCCKUX,
00paTHBIX TPUTOHOMETPHUECKUX;

. HCCIIEI0BaTh CBOMCTBA (DYHKIIMIA;

L4 IIOHUMAThb q)yHKHI/IIO Kak Ba)I(HGfIIHYIO MAaTe€MaTUUYCCKYI0O MOJCIIb JIsA OIMMCAaHUA

IIPOLIECCOB U SIBJICHUN OKPY)KAIOLIEr0 MUpPA, MPUMEHSTh (PYHKIMOHAIBHBIN SI3BIK JIJIsl ONKUCAHUS U
MCCIIEIOBAaHUS 3aBUCUMOCTEH MEXy (PU3HUECKIMH BETHMINHAMH.
Boinycknuk nonyuum 603m03#cHOCHMb HAYUUMbCA .

. MIPOBOJUTH UCCIIEOBAHMSI, CBSI3aHHBIE C U3YUYEHHEM CBOMCTB (YHKIIMI, B TOM YHCIe
C UCIOJIB30BAaHUEM KOMITBIOTEDA;
o HCIO0JIb30BaTh (DYHKIIMOHAJILHBIE MTPE/ICTABICHUS U CBOMCTBA (DYHKIIMH JUISl peIIeHUs

3a7a4 U3 Pa3IMYHbIX Pa3JeI0B Kypca MAaTEMaTHUKH.
9J1eMeHThI MaTEMaTHYECKOIr0 aHAJIN3a
Buvinycknuk nayuumecesn:
MOHUMATh TEPMHUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHYIO C MTOHSITUSAMH MPOU3BOTHOM;
pelaTh HEpaBeHCTBA METOIOM UHTEPBAJIOB;
BBIYUCIIATH IPOU3BOIHYIO (DYHKITHH;
WCIIOJI30BaTh MPOU3BOIHYIO IS UCCIEAOBAHUS U IOCTPOEHUS TpaPuKoB (DyHKIIHIA;
MMOHUMATh FT€OMETPUUYECKUI CMBICIT TPOU3BOAHOMN
Buvinycknuk nojyuyum 603moxcHOCHb HAYYUMBCA '
° chopMupOBaTh MPECTABICHUE O Tpe/ene PyHKIIUU B TOUKE;
° chopMupoBaTh TMPEACTABJICHHE O NPUMEHEHWH TE€OMETPUUYECKOTO CMBICIIA
MPOU3BOJHOM B KypC€ MAaTEMATHUKH, B CMEXHBIX TUCIUIUINHAX;

11 kaacce

Bbipakenust

Boinycknuk nayuumcs:

o OTIepUPOBATh MOHATUSIMHU, CTETICHH C ACWCTBUTEIBHBIM MIOKa3aTeseM, Jorapudma;

o MPUMEHSTh MOHATUS CTENEHU C JCHCTBUTENBHBIM IOKa3areseM, Jiorapupma U ux
CBOMCTBA B BHIYMCIICHUSAX U IIPU PEILICHUU 3a]1a4;

o BBITIOJIHATH TOXIECTBEHHbIE MPeoOpa30BaHUs BBIPAXKEHUN, COACpKAIIUX CTEIIEHU C
JeMCTBUTENBHBIM ITOKa3aTeeM, JJorapudm

Boinycknuk nonyuum 603mM0x#cHOCHb HAYUUMBCA

o BBITIOJIHATh MHOTOIIIATOBBIC PEOOpPa30BaHUsl BBIPAKCHUH, MPUMEHSS IIUPOKUHN
Habop crmoco60B U MPUEMOB;
o MPUMEHSATh TOXKJIECTBCHHBIC MPE0OPa30BaHUsl BBIPAKCHUH Ul pEIICHHs 3aj1ad U3

Pa3JIMIHBIX PA3CJIOB Kypca.

YpaBHeHus 1 HEPABEHCTBA

Buvinycknuk nayuumcs:

. perars HWppalUOHAJIbHBIE, TPUTOHOMETPUYECKHUE, IOKa3aTelbHbIE u
norapuMUUEcKie ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI

Bueinycknuk nonyuum 603mM03CHOCIb HAYHUMbCA '



. OBIAACTh INPUEMAMM pPELICHUS YpPAaBHCHUH, HEPABEHCTB M CHUCTEM YPaBHEHUN;
NPUMEHSATH anmapaT ypaBHEHHMU /sl PelleHHs] pa3HOOOPa3HbIX 3a/a4 U3 MAaTEMaTHKH, CMEKHBIX
IIPEAMETOB, IPAKTUKU;

. NPUMEHATh TpaHuuecKue TPEACTABICHUS I HUCCICAOBAaHUS  ypaBHEHUH,
HEPABEHCTB, CUCTEM YPABHEHUH, COJEPKAIIMX ITapaMeTphl.

D yHKUUHA

Buvinycknuk nayuumcesn:

° BBITIOJTHATEH TIOCTPOCHUE TPAPUKOB MOKA3ATEIBHBIX U JIOTAPUDMUICCKUX ()YHKITHIA;

Buvinycknuk noayuum 603MOMCHOCMb HAYUUMbCA

° MIPOBOJIUTH UCCIICIOBAHMS, CBA3aHHBIC C M3YYEHHEM CBOMCTB (DYHKIIMA, B TOM YHCIIE
C UCIIOJIb30BaHUEM KOMITBIOTEPA;

° WCIIOJIb30BaTh (PYHKIIMOHAIBHBIE TTPEJACTABICHHS U CBOMCTBA (DYHKIIUN JISI pEIICHUS
3a7a4 U3 Pa3IMYHbIX Pa3JeI0B Kypca MAaTEMATHUKHU.

DJieMeHThl MaTeMATHYeCKOI0 aHAIU3a
Buinycknuk nayuumcsa:

o MMOHUMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBA3aHHYIO C IIOHATUSAMHU IEPBOOOPA3HON U
MHTErpaa;

. BBIYHCIISATH EpBOOOpa3Hy0 (PyHKINU;

. MOHUMATh FT€OMETPUYECKHUI CMBICIT ONIPEICIIEHHOTO UHTErpaa;

o BBIYHCIIATE ONPEICIEHHBIA HHTETPAJl.

J chopMUpoBaTh MpEACTAaBIEHHE O MPUMEHEHHMH TIE€OMETPHUYECKOro  CMBbICIIa
MIPOU3BOJTHOM M MHTETpaJIa B Kypce MaTeMAaTHKH, B CMEKHBIX JIUCITUTUIMHAX;

. chopMupoOBaTh M YIIIYOUTh 3HaHHS 00 HHTETpaJe.
Boinycknuk nonyuum 603M0M#CHOCHb HAYYUMbCA:

. chopMupoBaTh MPEJCTABICHUE O Mpeene PyHKIIMU B TOUKE;

o chopMUpoBaTh MpEACTAaBIEHHE O TMPUMEHEHHMH TIE€OMETPHUYECKOro  CMBbICIIa

HpOI/IBBOI[HOf/'I B KypC€ MaT€MaTHKHU, B CMCKHBIX JUCHUIIJINHAX;

BepositTHOCTEL M cTaTHCcTHKA. Pad0oTa ¢ JAHHBIMH.
Buvinycknuk nayuumcsn:

° pelrath KOMOHMHATOpPHBIC 3aJa4d Ha HAXOXJJICHHE KOJIMYeCTBAa OOBEKTOB HIIU
KOMOMHAIIMIA;

° MPUMEHATH popmyiry OnHoMa HeroToHa /1 MpeoOpa3oBaHMsl BRIPAKECHUH;

° HCII0JIb30BaTh METOJI MaTeMAaTHYCCKOW MHIYKIIMH JUIS JIOKa3aTeIbCTBA TEOPEM U
pelIeHHs 3a/1a4;

° HCII0JIb30BaTh CIIOCOOBI IIPECTABICHUS U aHAJIN3a CTATUCTUYCCKUX JaHHBIX;

° BBITIOJIHATH OIEPaIMK HaJl COOBITUSIMHU M BEPOSITHOCTSIMHU.

BoinyckHuk nojiyuum 603MoMiCHOCHb HAYUUMbCA .

° HAYYHUTHCS CIICHUAIBHBIM TPUEMaM pEIIeHUs] KOMOMHATOPHBIX 33/1a4;

L4 XapaKTCPHU30BaATh IIPOLECCCHI U ABJICHUA, UMCIOIITHNC BepOHTHOCTHLII‘/‘I XapakKTep



Coaepikanue yueOHOr o npeaMera
«MaremaTuka»
10xnacc

Ynciaa U BeJTHYUHBI

Panuannas mepa yria. CBsizb pauaHHOM MEpHI yIiia ¢ rpajyCHON MEpoH.

Pacimmpenne nouaTus yucia: HaTypajibHbIE, LENbIE, palllOHAJIbHBIE, JEHCTBUTEIbHBIE.

BbipaskeHus

Kopens n-ii cremenu. ApudmeTnueckuii KopeHb n-ii cremeHu. CBOHCTBa KOpHS n-i
cTeneHu. TOoKIECTBEHHbIE IPEOOpa3OBaHUs BBIPAKEHUHM, COJAEPXKAIIMX KOPHM N-H CTEHEHHU.
BriHeceHre MHOXKUTENS U3-110]1 3HaKa KOpHs. BHEceHne MHOKUTENS 1101 3HAK KOPHSL.

Crenenp ¢ panuOHaJIbHBIM THOKa3aTesneM. CBOMCTBA CTENEHUM C  palMOHAIbHBIM
nokaszarejaeM. TOXKIECTBEHHbIE INpeoOpa3oBaHMsl  BBIPAKEHUN, COJAEpXKAIIMX CTEINEHU C
palOHaIbHBIM [T0KA3aTEIEM.

Kocunyc, cuHyc, TaHreHC, KOTaHI€HC yria MmoBopoTa. OCHOBHBbIE COOTHOLIECHHSI MEXKIY
KOCHHYCOM, CHHYCOM, TaHF€HCOM M KOTAHM€HCOM OJHOTO M TOro € aprymeHTta. ®opMyisl
cnoxeHns. PopMyiel puBeeHnss. @OpMyIIbl IBOMHOTO U MOJOBUHHOTO YIIIOB. DOpPMYIIbI CyMMBI
U Ppa3HOCTH CHUHYCOB (KocuHycoB). Dopmynbl mpeoOpa3oBaHus MPOU3BEIACHHUS B CYMMY.
ToxnecTBeHHbIEe MpPeoOpa30BaHUs BBIPAXKEHHUH, COJEpPXAIIMX KOCHHYCHI, CUHYCBHI, TAHT€HCHl U
KOTaHT€HCBI.

ApKKOCHHYC, apKCHUHYC, apKTaHI€HC, apKKoTaHreHc. [IpocTeiiine cBoicTBa apKKOCHHYCA,
apKCHHYCa, apKTaHT'€HCAa, aPKKOTaHT€HCa.

YpaBHeHUs] M HEPABEHCTBA

Ob6nacts  ompeneneHuss  ypaBHEHUsT  (HepaBeHCTBa). PaBHOCWJIBHBIE — ypaBHEHUS
(mepaBencTBa). PaBHOCHIIbHBIEC TTpeoOpa3oBaHus ypaBHEHHI (HEPaBEHCTB). YpaBHEHUE-CIIC/ICTBHE
(nepaBeHcTBO-cneAcTBHe). [locTopoHHNE KOPHHU.

Hppanmonanbaple ypaBHEHHUS (HEpaBeHCTBA). MeTo1 paBHOCWIBHBIX TIPEOOpPa30BaHUM ISt
pelieHuss UppaIrMOHANIBHBIX ypaBHCHHMH (HEpaBEHCTB). MeTon CIEACTBUH JUIsl  PEIICHUS
HMPPALMOHAJIBHBIX YPABHEHU.

Tpuronomerpuueckue ypaBHeHHsI (HepaBeHCTBa). (OCHOBHbIE TPUTOHOMETPUYECKUE
ypaBHEHHUS (HEpaBEHCTBA) U METObl UX pelIeHUs. TpUroHOMETpUYECKUE YpaBHEHHUs], CBOASIINECS
K anreOpanueckuMm. OAHOpPOJHBIC ypaBHEHHUS TIEPBOM W BTOpPOW cTeneHe. Pemienne
TPUTOHOMETPUYECKUX YPABHEHUM METOJIOM Pa3JIOKEHUSI HA MHOKHTEIIN.

DyHKIUHN

Haubonpiiee u HauMeHnbliee 3HaueHuss GyHKIMU. YETHble 1 HeuéTHbIe PyHKIuU. CBOKCTBA
rpauKoB YE€THON 1 HEUETHOHN (QDYHKITUH.

[loctpoenune rpadukoB (GYHKUMH C TOMOMIIBIO T'€OMETPHUUECKUX MpeoOpa3oBaHUi
(mapannenbHbIX IEPEHOCOB, CXKATU, PACTSKEHUN, CUMMETPHI).

Oo6parumbie (yHkuun. CBs3b Bo3pacTaHUss M yObIBaHUS (YHKIUHA C €€ OOpaTHMMOCTHIO.
Bzaumuo o6pathbie ¢pyHkuu. CBoiicTBa rpadukoB B3aMMHO OOpaTHBIX (DYHKITHIA.

Crenennas ¢ynkuus. CreneHHas GQYHKIUS C HaTypalbHBIM (LIENBIM) MOKAa3aTENIeM.
CpoiicTBa creneHHOW (GYHKIMHM C HaTypalbHbIM (LIETBIM) MOKa3aTteneM. ['paduk creneHHON
(GYHKIMH ¢ HAaTYpaJIbHBIM (LIETTBIM) MTOKA3aTENIEeM.

OyHKIUS Yy = YVx. B3aumooOpatHOCTh (QyHKUIUN Y =%/x wu creneuHoi byHKIMU C

HaTypalbHBIM MoKa3aTeseM. CBoiicTBa GyHkmuu y =V/x 1 eé rpaduk.
Ilepuonnyeckue ¢pynkuuu. Ilepuon nepuoanueckoit pynxkumu. I'masuslit nepuos. CoiicTBa
rpaduka nepuoJuueckoi (yHKIUH.




Tpuronomerpuyeckne (QyHKIHMU: KOCHHYC, CHHYC, TaHT'€HC, KOTaHT€HC. 3HAKH 3HAYCHUH
TPUTOHOMETpUYECKHX (GYHKIMHA. YETHOCTP M HEYETHOCTH TPUTOHOMETPHUCCKUX (DYHKIHIA.
[1eproANYHOCTH TPUTOHOMETPUUYECKUX (PYHKITHH.

CaoiicTBa TpuroHoMeTpudeckux GpyHknuid. ['paduku TpUroHOMETpHUECKUX (PYHKITUIA.

Obpatnbie Tpuronomerpuueckue ¢(yHkiuu. CBoiCTBa OOpaTHBIX TPUTOHOMETPUUYECKHUX
byHKIMH 1 UX rpaduKy.

DJIeMeHThbI MaTeMATHYeCKOIr0 aHAIN3a

Ilpenen ¢ynxkmmm B Touke. HempepbiBHOCTB.  [IpoMeXyTKH  3HAKOTIOCTOSIHCTBA
HenpepbIBHOW (yHKIMHU. HermpepbsIBHOCTS panMoHabHOM GyHKIMK. MeTo1 MHTEPBAaJIOB.

3amaum, TPUBOSIINE K MOHATHIO Pou3BOIHOMU. [Ipon3BoaHas ¢pyHkuu B Touke. Tabmuma
pou3BOAHbIX. [IpaBuiia BeIUMCIEHUS NPOU3BOJHBIX. MEXaHWYECKUH W T'€OMETPUYECKHM CMBICI
MIPOM3BOJIHON. YpaBHEHHE KacaTenbHOM K rpaduky ¢pyHkuuu. [IpuzHaku Bo3pactaHus U yObIBaHUS
¢yakuuu. Touku skcTpeMyma (QyHKIMHU. MeTon HaxOXKIEHHs HauOOJBIIEr0o W HaUMEHbBILIEro
3HaueHul ¢pyHkuuu. [loctpoenne rpadpukoB GyHKINH.

AJre0pa ¥ HayaJIa MAaTeMATHYeCKOIr0 AaHAIN3a B HCTOPUYECKOM PA3BUTHSA

Ncropus Bo3HUKHOBEHUS AUPPEepeHINaTbHOTO HCUHUCIEHHUS.

11 kaace

BbipaskeHust
CrerleHpr C JEHCTBUTEIBHBIM TOKa3aTeneM. CBOMCTBA CTENEeHU C JIeHCTBUTEIHHBIM

mokazateneM. TOXIECTBEHHbIE TIPeoOpa3oBaHWs  BBIPAKEHWUH, COJACPXKAIIMX CTEMEHH C
JNEUCTBUTEILHBIM ITOKA3aTEIIEM.

Jlorapupm. CpoiictBa norapudmoB. TokaecTBEHHbIE MNPeOOpPa3OBaHUS BBIPAKEHUH,
COJIepXKaIIuX JoTapru(MEI.

YpaBHeHUs] M HEPABEHCTBA

[Toka3zarenbHbIC YpaBHEHUS (HEepaBeHCTBA). PaBHOCHIIbHBIE npeoOpa3oBaHUs
MoKa3aTeIbHBIX ypaBHeHHUH (HepaBeHCTB). [lokazaTenbpHbIe ypaBHEHUsI (HEPABEHCTBA), CBOISIINAECS
K aJireOpandecKuM.

Jlorapudmuueckne  ypaBHeHHs  (HepaBeHCTBa).  PaBHOCWIBHBIE  MpeoOpa3oBaHUS
norapumudeckux ypaBHeHHU (HepaBeHCTB). Jlorapmdmuueckue ypaBHeHUs (HEpaBEHCTBA),
CBOJSIIMECS K alNreOpandecKim.

DyHKIUN

[TokazarenpHas pynkus. CBoHCTBA MOKa3aTeIbHOW QYHKIIMH U €€ rpaduk.

Jlorapudmuueckas ¢ynkius. CroiicTBa gorapudmudeckor GyHKIUU U € rpaduk.

DJieMeHThI MaTeMATHYeCKOIr0 aHAIU3a

[TepBooOpaznas dyukiua. OOmwuil Buj MmepBooOpa3HbIX. Heompenen€HHbIl HMHTErpal.
Tabmua nmepBooOpazHbIxX GyHKIMHA. [IpaBuia HaxoxkaeHUs TepBOOOpa3HON (HYHKITUH.

Onpenenéunpii uHTerpan. dDopmymna Herorona — JleitOHua. MeToabl HaXOXIACHUS
wiomaau Guryp u o0b€Ma Tel, OrpaHUYEHHBIX TAaHHBIMU JTUHUSIMHU U TIOBEPXHOCTSAMHU.

BeposiTHOCTD M cTaTucTHKA. PadoTa ¢ JaHHBIMH.

[ToBTOopenue. Pemenue 3amay Ha TabnuuHOe M rpaduueckoe MpEeACTaBICHUE JaHHBIX.
Hcnonb3oBaHWe CBOWCTB U XapaKTEPUCTHK YHUCIOBBIX HAa0OpOB: CpEeNHUX, HAUOOJIBIIETO U
HAaUMEHBIIIETO0 3HAYEHUH, pa3maxa, aucnepcud. PerieHuwe 3amad Ha OMpeNeNeHHE YacTOThl U
BEPOSITHOCTH  COObITHI. BblunciieHne BeposSTHOCTEH B  ONBITAX C PaBHOBO3MOXXHBIMU
AIIEMEHTapHBIMU HCX0JaMu. PelieHue 3ai1a4 ¢ mpuMeHeHneM KoMOMHaTopukH. Perienue 3aqad Ha
BBIYHMCIICHUE BEPOSITHOCTEH HE3aBUCHUMBIX COOBITHH, TNpUMeHEeHHuEe (OPMYNbI  CIOKEHUs
BEepOsTHOCTEH. Pemienue 3amau ¢ mpUMEHEHHEM JuarpamMMm ODiinepa, JepeBa BepOSTHOCTEH,
dbopmynel bepuymnu. YcnoBHas BeposSTHOCTh. [IpaBmiio ymHOMXKeHUs BeposiTHOCTell. Dopmyna




MOJIHOM BEPOSTHOCTH.

JluckpeTHble cCiydaiiHble BEIMYMHBI M pacupeneneHus. HesaBucumble cilydaliHbIE
BEJIMYUHBL. Pacnipenenenue CyMMbl U IPOU3BEACHUS HE3aBUCUMBIX CIIy4alHbIX BEJIUYMH.

MareMarnueckoe OKHJaHHE W AMCIEPCHs CIIy4ailHOM BennuyuHbl. MaremaTudeckoe
0’KMJIaHUE U JUCIIEPCUS CYMMBI CIIy4alHbIX BEJIMYUH.

I'eomeTrpuueckoe pacnpeneiaeHue. buHOMUaIbHOE pacpeneieHue U €ro CBOMCTBA.

HenpepsiBHbIe citydaiinble Benu4uHbL. [IoHATHE O MIIOTHOCTH BEpOSITHOCTH. PaBHOMEpHOE
pacupenenenue. IlokaszarenbHOoe pacnpezneneHue, ero napaMmerpel. IloHsTHe 0 HOpMaIbHOM
pacupenenenun. I[lapamerpel HOpManbHOrO pacnpeneneHus. [IpuMepsl CilydaliHBIX BEIUYMH,
MOAYMHEHHBIX HOPMAJILHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, POCT YETIOBEKA).

Hepasencro Yebwména. Teopema bepHymin. 3akoH OONBIIMX YHCEN.

Bb16opouHblif MeTOn U3MepeHus BeposTHocTed. Poib 3akoHa 0OJBIIMX YHMCEN B HAYKE,
MpUPO/Ie U OOLIECTBE.

KoBapmarust nByx ciywyaiiHbix BenuuuH. [loHsitue 0 KodhdUIIMEHTE KOPPETSAILHUU.
CoBmecTHBIE HAOTIOJEHUS IBYX CIy4alHBIX BEIMUMH. Be100poUHBIN KOADPHUITMEHT KOPPETAIUH.

AJre0pa ¥ Ha4yaJIa MaTeMATHYeCKOI0 AHAJIN3a B MCTOPUYeCKOM Pa3BUTHH

Hcropust BOSHUKHOBEHUS NHTErPAIBHOTO HCYUCIICHMS.




TemaTn4eckoe IJIAHUPOBaAHHUE

I'ox 00yuenwus-1 (10kmacc)

Kypc — Maremaruka

Kp.-6

Ne /1 | HammenoBanme KomnaectBo yacos Bunel nesrensHOCTH

paszneia Ha W3 aux na
W3YYCHHU | MPAKTHUYEC

€ TEMBI KYIO
gacTh(K\p)

1 [ToBTOpEeHuE 1 12 1 DopmynupoBaTh OIpENEIECHUS
paciuperue HanOOJIBLIIETO u HaVMEHBIIIETO
CBEJICHHIA O 3HAUYEHUH byHKIINHU, 9ETHOM Hu
bynKimH Heu€THOM (QyHkui. dopmynupoBaTh

TEOpEMbl O  CBOMCTBaxX TrpaduKOB
YETHBIX WU HEYETHBIX  (DYHKIUI.
Haxonuts Hanboubliee 1 HauMeEHbIIEe
3HaYeHUs] GYHKLIUU Ha

MHOECTBE o ed rpaduky.
UccnenoBats  QyHKIMIO, 3a7aHHYIO
dbopmynoit, Ha UYETHOCTh. CTpPOUTH
rpaduxu GbyHKIUH, UCIIOJIb3YS
YETHOCTh WM HEYETHOCTh. BBIMOJIHATH
reOMETPUYECKUE npeoOpazoBaHus
rpa¢ukoB  (QyHKIMI, CBS3aHHBIE C
napajuieIbHbIMU

nepeHocamu, PacCTsKEHUSIMU,
CKATUAMHU U CUMMETPUSIMH,
OTHOCUTEIIbHO KOOPJMHATHBIX OCeH.
dopmyaupoBaTh omnpeeeHue

oOparumoiri  pynknuu. Pacrno3HaBaTh
oOparumyto (QpyHKIUIO 10 €€ rpaduky.
YcraHaBimMBaTh 00paTUMOCTh (DYHKIIMH
no e¢ BO3pacCTaHUIO WIH YOBIBaHUIO.
dopmynmupoBaTh ONpeIeIICHuEe B3aUMHO

oOparubix  ¢yHkiui.  [IpoBepsTs,
SBIISIIOTCSL JIM JIB€ JaHHbIC (DYHKIIMH
B3aUMHO 00paTHBIMHU. Haxomutb

obpatHyt0o  (QYHKIUIO K  JIJaHHOM
obpatumoii  ¢yukuuu. Ilo rpaduxy
JaHHOW (YHKIMH CTPOUTH rpadukx
oOpar-

HOM GyHKIUH. YcraHnaBiMBaTh
Bo3pacTanue (yObIBaHHE) OOpaTHOM
(GyHKIIUM 10 BO3pacTaHUIO (yOBIBaHUIO)
naHHoW  ¢yHkuuu. DopmyaupoBaTh
onpeseneHuss 00JacTh  ONpeseNeHUs
YpaBHEHUN (HepaBeHCTB),
PaBHOCHJIBHBIX ypaBHEHUI
(HepaBeHCTB),  ypaBHEHMI-CIIEICTBUIA
(HepaBEeHCTB-CIIEACTBU),




NOCTOPOHHETO KOpHsS. PopmynupoBarthb
TEOPEMBI, OTIMCHIBAIOIIINE
PaBHOCHIIbHBIC npeoOpa3oBaHus
ypaBHEHUH (HEPAaBEHCTB).

[IpumeHsAT,  METOA  PaBHOCHIIBHBIX
npeoOpazoBaHMiA TUTSt pereHus
yYpaBHEHUH M HepaBeHCTB. Haxoauts
005acTb OMNpeeNeHusl YpaBHEHUH W

HEPaBEHCTB. [Ipumenarsb METOJ
CIEICTBUM Il PELICHUs YpPaBHEHUM.
Pemats HEPABEHCTBA METOZIOM
WHTEPBAJIOB
Crenennas 19 Dopmyauposamu OIpeaeIeHue
yHKIMSA CTENMEHHONW  (QYHKIMU €  IEJIBIM

nokasareineMm. OnuceiBaTh  CBOMCTBa
CTENEHHOM  (QYHKIMM  C  LEJIBbIM
MTOKA3aTeJIeM, BBIIEIASA Cllydal 4ETHOMU
M HCYETHOM CTEIEHH, a TakKkKe
HaTypaJbHOM, HYJIEBOM W  ILEJNOHU
OTPHLIATEIILHON CTEIIEHHU.

Crpoutsb rpapuku QyHKIUH HA OCHOBE
rpaduka creneHHON (QYHKIUU C LEeTbIM
nokaszareneM. Haxoqute HanGombiee u
HauMEHBIICE  3HAYCHHsS  CTCIICHHOM
(GYHKIMM C LeJbIM IOKa3aTelneM Ha
MIPOMEKYTKE. DopMyIHpOBaATH
ompeneneHrne KOpHs (apupMeTHIECKOTO
KOpPHs) N-i CTENEHH, a TaKKe TEOPEMBI
O €ro CBOMCTBAaX, BBIIENAS CIy4ad
KOpHEl 4Y€THOM M HEUYETHOW CTENEHH.
Haxonuth o6nactu onpenesneHus
BBIPQKEHUI, COAEpKAIIUX KOPHH nN-i
CTEIICHHU. Pemats YPaBHEHUH,
CBONANIMECS K YpPaBHEHHMIO X' = a.
BeimnosHsaTe TOKJCCTBCHHBIE
npeoOpa3oBaHus BBIPKCHUH,
COZepKalluX KOPHU N-H CTEIECHM, B
YACTHOCTH, BBIHOCUTH MHOXHUTENb W3-
II0J1 3HAaKa KOPHA N-H CTENEHU, BHOCUTH
MHOKMTEIb 10J 3HaK KOpHA n-U
CTEIICHH, 0CBOOOXKIaThCs oT
UPPALMOHAILHOCTY B 3HAMEHATEJE
npobu. OnuceiBaTh CBOWCTBA (PyHKIMU
y = n X, BBIICHAA Cllydau KOpHEH
4ETHOM M HE4YETHOHN creneHu. CTpouTh
rpa¢uku QyHKIMIA Ha OCHOBE rpaduka
bynxiuu y = Vx. Dopmynupopath
OTIPEIEIIEHUE CTENIEHU C PALIMOHAIBHBIM
IIOKA3aTelIeM, a TAaKKE TEOPEMBI O €€
CBOMCTBAX. BrinonHsaTe




TOXKIECTBEHHBIE npeoOpa3oBaHus
BBIPOKCHHH, COJACPIKAIUX CTEICHH C

paloHaIbHbIM [IOKa3aTeNeM.
Pacnio3nasats HppaLMOHAJIbHbIE
ypaBHEHUs U HEPaBEHCTBA.
DopmyupoBaTh TEOPEMBI,
000CHOBBIBAIOLINE PaBHOCHJIBHOCTD

ypaBHEHUN (HEpPaBEHCTB)

NIpY BO3BEJCHUN 00EUX YacTeil JaHHOTO
ypaBHEHUS (HepaBeHCTBA) B
HATYpPaAJIbHYIO CTETIEHb. Pemars
UPpALMOHAIIbHBIE YPaBHEHUS METOJIOM
PaBHOCWIIBHBIX ~ IpeoOpa3oBaHuil U

METOJIOM CIICICTBUH. Pemartn
UPpAIMOHATILHBIC HEPaBCHCTBA
METOJ0OM PAaBHOCHUJIBHBIX
npeoOpazoBaHMiA

Tpuronomerpud 29 DopMynHpoBaTh ompeneneHne

eckue QyHKINH

pamguaHHO Mepbl yria. Haxomuth
pagviaHHyl0 Mepy yria 10 €ro
rpajgyCHOM Mepe M TpPaayCHYK Mepy
yrila 1o €ro paJdaHHOM  Mepe.
BeraucisaTe JUIMHBL Tyr OKPY>KHOCTEH.
DopmyIupoBaTh OnpeeIeHus
KOCHHyCa, CHHYyca, TaHIeHca |
KOTaHIeHCa yrjla MoBOpOTa. BhIACHATH
3HaK 3HAYEHHH TPUTOHOMETPUUYECKHUX

GYHKITUH.

Ynopouats TPUTOHOMETPUYECKUE
BBIDA)KEHUS,  MCIOJNB3ysSd  CBOICTBa
YETHOCTHU TPUTOHOMETPHUUECKUX
GYHKITUH. DopmyIupoBaTh
ompeesieHus MEePUOAUYECKOM
byHkuuu, e€ TJIaBHOTO  MEpHoA.
Ynopouiatsb TPUTOHOMETPUUYECKUE

BBIPAXCHHA, HCIIOJIb3YA CBOMCTBaA
MNEPUOANYIHOCTH TPHUTIOHOMETPHUUYCCKUX

GbyHKIHHA. OnuceIBaTh CBOICTBa
TPUTOHOMETPHUIECKUX GbyHKIU.
Crtpoutsb rpaguku QyHKIUN HA OCHOBE
rpaduKoB YETBIPEX OCHOBHBIX
TPUTOHOMETPHUYECKUX GbyHKIU.
[IpeobpazoBrIBaTH

TPUTOHOMETPUYECCKHUE BBIPAKCHHUS Ha
OCHOBE COOTHOIICHUN MEXIY

TPUTOHOMETPUYECKUMHU GYHKIAMU
ofHOTO M Toro e aprymenra llo

3HaYEeHUSIM OJIHOM
TPUTOHOMETPUYECKON GbyHKIIIN
HaXOJIUTh 3HAa4YeHUs OCTaJIbHBIX

TPUTOHOMETPUYECKHX (DYHKIUI TOTO
ke  aprymeHTa.  IIpeoOpa3oBbIBaTh




TPUTOHOMETPUYECKHE BBIPOKEHHUS Ha
ocHoBe (opmyn croxenus. Onupasch
Ha (OPMYIBI CIOXKEHHS, JI0Ka3bIBAaTh
dopmynbl  mpuBeneHus,  GopMyIbl
JIBOWHBIX YIJIOB, (OPMYJBl CYMMBI H

pa3HoOCTH CHUHYCOB (KocuHYyCOB),
dbopMyisl npe-
o0pa3oBaHus IPOU3BEICHUS

TPUTOHOMETPUYSCKUX  (QYHKIUHA B
CyMMY. [IpeoOpa3oBriBaTH
TPUTOHOMETPHUYSCKHAE BBIPAKCHHUS Ha
ocHOBe (Gopmyn mpuBeAeHUs, (HOpMYIT
JMBOWHBIX W  TIOJOBHHHBIX  YTJIOB,
dbopMyT CyMMBI M Pa3HOCTH CHHYCOB
(kocunycoB), hopmy

Tpuronomerpuu
€CKue
YPaBHEHUS U

HepaBeHCTBa

15

dopmyIrpoBaTh OTIpe/IeNIeHUs
apKKOCHHYCa, apKCHHYCa, apKTaHIeHca,
apKKOoTaHreHca. HaxoauTe 3HaYeHHS
00paTHBIX TPUTOHOMETPUUECKUX
GyHKIMI B OTHENbHBIX TaOIMYHBIX
TOYKax. Hcnone3ys MIOHATUSA
apKKOCHHYCa, apKCHHYCa, apKTaHTeHca,
apKKOTaHIeHca, pellaTh MpoCTeHIne
TPUTOHOMETPUYECKHUE YpaBHEHUSI.
DopMynHpoOBaTh CBOWCTBA OOPaTHBIX
TPUTOHOMETPUUYECKUX GbyHKIUH.
CrpouTts rpaduku GHyHKIIMNA HA OCHOBE
rpadukos YETBIPEX OCHOBHBIX
00paTHBIX TPUTOHOMETPUYECKUX
byHKIIMA.  YmpomiaTh  BBIpaXKEHUS,
cojepxKanime obOpaTHbIe
TPUTOHOMETPUYECKHUE (GyHKIHH.
Pacno3naBath TPUTOHOMETPUYECKHE
ypaBHEHUsT M HepaBeHcTBa. Pemarts
TPUTOHOMETPUYECKHUE yYpaBHEHUS,
CBOJISALIUECS K anredpanyeckum
YpaBHEHUsIM, B YAaCTHOCTH, peIIaTh
OJHOPO/IHbIE TPUTOHOMETPUYECKHUE
YpaBHEHUS MIEPBOU U BTOPOU CTENEHHU,
TaKxKe

pemiath TPUTOHOMETPUUECKHE
ypaBHEHUS, MPUMEHSA METOJ
pa3oKEHUsI HA MHOXKHUTEIIN.

Pewars IpOCTENIINE
TPUTOHOMETPUUECKHUE HEPABEHCTBA

IIpounsBoaHas
ueé

NPUMCHCHUC

27

YcranaBnuBarb CYIIECTBOBAHHE
npezena QyHKIUN B TOYKE M HAXOAUTh
ero Ha ocHoBe Trpadpuka (QyHKIHH.
PaznuuaTth rpaduku HENPEephIBHBIX U
paspbIBHBIX  (YHKLUH. Haxonuts
IIpUpalleHUe apryMeHTa U IpUpaLICHUE




¢yHkun B TOuke.  Bprumciare
CPEIHIO0 CKOPOCTh JIBUKECHUSI
MaTepUalbHOM TOYKM II0 3aKOHY €€
JIBUKEHUS. dopmynupoBaTh
oTpeieieHne IPOU3BOIHON (QYHKIUU B
TOUKE, npaBuia BBIYHCIICHUS
IIPOU3BOIHBIX.

Haxomutes mpousBoaHble  (YHKIUH,
ypaBHEHHsS  KacaTelbHBIX  Trpaduka
(yHKIMHM,  MIHOBEHHYIO  CKOpOCTb
JIBUKEHUS ~ MaTepUalbHOM  TOUKH.
Hcnone3oBars MEXaHUYECKUU u
F€OMETPUYECKUI CMBICI POU3BOJHOU
B 3a/1a4aX MEXaHUKU U T€OMETPUH.
DopmynupoBaTh TIPU3HAKHU
MOCTOSIHCTBA, BO3PACTaHUs U yOBbIBAHUS
¢ynkuuu.  HaxomuTh  IpoMexyTKu
BO3pacTaHuss U YyObIBaHUS (YHKIIHH,
3alaHHoU (hopmyoi.

DopMyIHpPOBATH OMPENECICHUS TOYKH
MakcUMymMa ¥ TOYKM MHHHMMYMa,

KPUTHYECKOU TOYKH, TEOPEMBI,
CBSI3BIBAIOIIME TOYKM DJKCTpEMyMa C
MIPOU3BOAHOM. Haxonuts TOYKH

KcTpeMyMa (DYHKIIMH, HauOOJIbIIIEEe H
HauMeHbIllee 3HaueHus (QYHKIUM Ha
MIPOMEXKYTKE.

UccnenoBath cBoMCTBa (PyHKIMH C
MOMOUIBI0 TPOU3BOJHOM U CTPOUTH

rpaduk QyHKIIN

4 Iloemopenue 3 [ToBTOPATP M NPUMEHATH MNOJYYEHHBIE
Kypca 3HaHUSA IIpU BBINOJHEHUH PA3IUYHBIX
10 knacca 3a/IaHUH. KoHTponupoBaTh
MIPaBUJIBHOCTh U IMOJHOTY BBIITOJHEHUS
3agaHuil. BeIABIATE NPUYUHY OLIMOKH,
OIICHUBATh CBOIO PadoTy.
Hroro: 105




TemaTn4yeckoe NIaHMPOBaHUe
I'ox oOyuenus-2 (11 xiacc)
Kypc — Maremaruka

Kp.-9

Ne HaumenoBanue KonunuecTBo yacos Bunpl nesrensHocTH

n/m | pazmena Ha U3 Hux Ha

U3y4EHUE | IPaKTHYeC
TEMBbI KYIO
gacTh(K\p)

1. [TokazaTenpHas 28 2 dopMynHpoBaTh  OMpEeTIeHUe
u jorapudmMuyeckas IIOKa3aTEIbHOU (GyHKINH.
byHKIAN OnuceiBath CBOMCTBA

IIOKa3aTEeIbHOU

byHKIINH, BBIICTASL  CIIydail
OCHOBaHMS, OOJIBIIEIO €IMHUIILI,
U Caydyal  TOJIOKHUTEIBHOIO
OCHOBAHUS, MCHBIIETO €IUHUIIBL.
[IpeoOpazoBbIBaTh  BBIpAKEHUS,
coJieprKalue CTETIeHU c
NEeWCTBUTEIILHBIM  ITOKa3aTeeM.
Crpoutb rpaduku GyHKIMA Ha
OoCHOBe TrpaduKa TOKa3aTeIbHON

GyHKITUN. Pacnio3naBath
NoKaszaTeibHbIE  YpaBHEHUA U
HEpPaBEHCTBA. DopMyIUpOBaThH

TEOPEMBI 0 PaBHOCHIILHOM
npeoOpa3oBaHUK TMOKa3aTEIbHBIX
ypaBHEHUH u HEpPABEHCTB.
Pemars MoKa3zaTeIbHbIe
ypaBHEHUS u HEpaBEHCTBA.
dopmynHpoBaTh ompeneeHue
Jorapudma 1mojaoxKu-

TCJIIBHOI'O qucia 1o
IMOJIOKHUTCIBbHOMY OCHOBAHHUIO,
OTJINYHOMY OoT CANHUIbI,

TEOPEMBI O CBOHCTBAX

norapupma.  IIpeoOpa3oBbIBaTH
BBIPAKCHNS, cozeprKalue
J0Trapu(MBI. dopmynupoBaTh
ompenenieHne JIorapupMUIECKOM
GyHKIMH W OmHUChBaTh e
CBOWCTBA,  BBINENAS  Cilydal
OCHOBAHMs, OOJBIIETO €IUHHIIBI,
U cIydall  MOJIOKUTEIBHOrO
OCHOBAHMS, MEHBIIETO €IUHHIIBI.
Jloka3blBaTh, YTO IOKa3aTeJIbHas
U Jorapupmuueckas (HyHKIUU
SBIISIIOTCSL B3aMMHO OOpPaTHBIMHU.
Crpouth rpaduku (yHKUMH Ha
OCHOBE JorapupMHIEcKOn




byHKIUH. Pacnio3znaBath
norapuMUYECKUe ypaBHEHUS H
HEpPaBCHCTBA. DopMyIHpOBATH
TEOPEMBI 0 PaBHOCHUIIBHOM
npeoOpazoBaHUU
JorapuMUYECKUX YpPaBHEHHUU W
HEPABEHCTB. Pemrars
JorapupMHIECKue

YpaBHEHHS U  HEPABEHCTBA.
DopmynupoBaTh OIpPENEIICHUS

quciaa e, HaTYypaJbHOTO
norapudma. Haxomuth
IIPOU3BOHBIE (byHKUIMH,
coJiepKaIux MI0Ka3aTeIbHYIO
(GyHKIHIO.

HuTterpan 11 Dopmyauposams  OUPENCICHUE
U €ro IPUMEHEHHE nepBooOpazHoit byHKLINH,
TeopeMy 00 OCHOBHOM CBOWCTBE
epBooOpasHoii, IpaBuIIa
HaxOXJIeHUs mepBooOpa3Hoii. Ha
OCHOBE TaOJMIIBI IEPBOOOPA3HBIX
u paBUI HaXOXJICHUS
epBOOOPaA3HBIX HaXOJIUTh
nepBooOpasHylo, OOmMi  BUT
MepBOOOPaA3HBIX,
Heonpenenéuusld uHTerpai. Ilo
3aKOHY H3MEHEHMsI CKOpPOCTHU
JIBUKEHUSI MaTepuaibHOW TOUKH
HaXOAWTh  3aKOH  JIBWJKEHUS
MaTepUaIbHOM TOUKH.
DopMyIHpPOBaTH TEOPEMY O CBSI3U
nepBooOpa3Hoil UM IwIomaau
KPUBOJIMHEHHOU Tparnenuu.
@opMyaHpoBaTh  ONpEEIICHUE
OTpeeNIEHHOTO MHTErpaa.
Ucnone3ys ¢opmyny Herlorona
— Jleiibuuna, HaXOOUTh
OTpeeEHHBIH UHTETrpall,
wiomanau QGuryp, orpaHMYEHHBIX
JTAHHBIMU JUHUSIMHU.
Hcnonb3oBars ONPEACIICHHBIN
UHTETpan  JUIsl  HaXOXKJEHUs
00BEMOB  Teld, B  YACTHOCTH
00BEMOB Tel BpallleHus
OneMeHTbI 12 PopMynrpoBaTh
KOMOMHATOPHKN. MOCJIEA0BATENIBHOCTh  JIECTBUHN
bunom HetoTona npu VCIIOJIb30 BAHUH
JI0Ka3aTesIbCTBa METOJA0M

MaTeMaTH4eCKOi HUHIAYKIIUH.




Hcnonn3oBarh METOJI
MaTeMaTquCKOﬁ I/IHl[yKI_[I/II/I JJIA
JIOKa3aTelIbCTBa HEPaBEHCTB,
HaXO0XKICHUA KOHCYHBIX CYMM,
IpU pElICHUU 3a7ad M0 TEOpUU

YHUCEIL @opMyJIMpOBATH
OIIpeacIICHUE IIEPECTAaHOBKH
KOHEYHOTI'O MHO’K€ECTBA.

@opMynHMpoBaTh  OIpPEAEICHUE
PasSMCIICHUA N-3JIEMEHTHOIO
MHOKecTBa 1O Kk 31eMeHTOB.
@opMynHMpoBaTh  ONpPENEICHUE
COUYCTaHUuA N-3JIEMEHTHOT'O
MHOKecTBa 1O Kk 31eMeHTOB.

Hcnons3ys bopmyIB:
KOJINYECTBA MepPECTaHOBOK
KOHEUHOTO MHOKECTBA,
pa3MenIeHni N-PIIEMEHTHOTO

MHO’KECTBA 10 K DJIEMEHTOB M
COYCeTaHUM N-3JIEMEHTHOT'O
MHOJKECTBA II0 K DJIeMEHTOB,
pemarh 3aaadd KOMOMHATOPHOTO
XapakTepa. 3anuceiBath Gopmyny

ouHoMa HerotoHna.
dopmyaupoBaTh CBONCTBA
TpEyroJibHuKa [Tackansa u

OMHOMHUATBHBIX KOA(P(UIIMEHTOB

OJIEMEHTEI
TEOPHUH

BEPOSITHOCTEH

13

®dopMyaIMpOBaTE  ONpEICIICHUS
HECOBMECTHBIX COOBITHH,
OOBCJMHEHUS H  IepeCeUeHUs
COOBITHI, NOIOJHEHHUS COOBITHAL.
Hcnonb3ys bopmyny
BEPOSITHOCTH OOBECIUHEHUS IBYX
HECOBMECTHBIX

COOBITHIA, bopmyny,
CBS3bIBAIOIILYIO BEPOSATHOCTH
O0OBbEIMHEHUST U IepeceyeHUs
JBYX COOBITHIA, bopmyny
BEPOSATHOCTH JIOTIOJTHEHUS
COOBITHUS, HAXOAUTh BEPOSTHOCTU
COOBITHH. DopMynupoBaTh
ONpe/eNeHNss  3aBUCUMBIX U
HE3aBUCHMBIX cOOBITHH,
YCIOBHOM BEPOSITHOCTH.
Hcnons3ys TEOpPEMBI 0

BEPOSATHOCTH TIEpECcCeUeHUs JIBYX
3aBHCHMBIX U HE3aBUCHMBIX
cOOBITUH, TEOPEMY O




BEPOSITHOCTH MIEPECCUCHUS
HECKOJIBKUX HE3aBHUCUMBIX
COOBITUN, HAXOAUTH BEPOSATHOCTH
COOBITHI.

Pacnio3nasats BEPOSITHOCTHBIE
AKCIEPUMEHTBI, ONMUCHIBAEMbBIE C
MOMOLIBID  cXeMbl  bepHymu.
Haxomuth BEpOSITHOCTH COOBITHS,
COCTOSILET0 B TOM, YTO B CXEME
bepnynnu ycnexom 3aBepLIMTCS
JTAHHOE KOJIMYECTBO UCIIBITAHUI.
DopmynupoBaTh OIpPENEIICHUS

CIIy4ailHOM BEJIMYMHBI u
MHOXecTBa €€ 3HadeHuil. s
CIIy4ailHOM BEJIMYUHBI Cc
KOHEUYHBIM MHOECTBOM
3HAYCHUIN (dhopMynupoBaTh
ompeeneHus pacrpeneneHus
CIy4alHOM  BEIWYMHBI U €€
MaTeMaTH4eCKOTo OXKUTaHUSI.
Haxonuts MaTeMaTHUYECKOe
O0XUJAHUE CITy4allHOW BETWYWHBI
o eé pactpeeneHuro.

HCHOJ’IBSOB&TB BBIBOIbI Teoppm
BEPOSITHOCTE B 3ajadax C

MPAKTUYECKUM KU3HEHHBIM
coJIepsKaHuEM

[ToBTOpEHME N 39 [ToBTOPSATH u MIPUMEHSITH

CucTeéMaTru3anus IIOJIy4€HHEIE 3HaHUSA npu

y4ebHoro marepuana BBINOJTHEHHUH Pa3IMYHBIX
3aIaHU M. KonTponupoBatb
MPaBUIBHOCTh u MOJIHOTY
BBINOJHEHUS 3aJaHuid. BBIABIATH
OPUYMHY OWIMOKH, OLEHUBATh
CBOIO paboTy.

Hroro: 102




ITnanupyemoie pe3ynromamol 0C60EHUA COOEPIHCAHUA
yueonozo npeomema «Mamemamuxa»

W3yuenne reoMeTpuu Mo JaHHOW MpOrpaMMme CHOCOOCTBYET (OPMHUPOBAHUIO Y yUAIIUXCS
JUYHOCTHBIX, METANpPEIMETHBIX, NPEIMETHBIX pPE3yJAbTaTOB OOYUYEHHUS, COOTBETCTBYIOILIHX
TpeboBanusM DenepaabHOrO TOCYIaPCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa CPETHEro OOIIEero
oOpa3oBaHUsI.

Jluunocmmnuie pezyromamol:

1) BocnuTaHHWE POCCHUHCKON TIpa)XXAAHCKOW HJIEHTUYHOCTH: NATPUOTU3MA, YBAXKEHUS K
OteuecTBY, 0CO3HAHMSI BKJIa/la OTE€YECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAayKH;

2) ¢opMHpOBaHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00I1I€CTBEHHOM MTPaKTUKU;

3) OTBETCTBEHHOE OTHOILIEHUE K 00YyYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPAa3BUTHIO U
caM000pa30BaHNI0 Ha MPOTSHKEHUWU BCEW JKM3HHU; CO3HATENbHOE OTHOIIEHHE K HENpPepblBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIENIHON MpodeccHoHaNIbHOM U 0OLIECTBEHHOMN AEATEIbHOCTH;

4) oco3HaHHBI BBIOOp Oyaymielt mnpodeccMoHaNbHOW  NEATeNTbHOCTH Ha  0Oasze
OpUEHTHpPOBaHUS B MHpe npodeccuii u mnpodecCHOHATBHBIX MNPEANOYTEHUI; OTHOILIEHUE K
Mpo(ecCHOHAIbHON  JIeATENbHOCTH KaK K BO3MOXKHOCTH y4YacTHsl B PEUICHUH JIMYHBIX,
OOLIECTBEHHBIX, TOCYJApCTBEHHBIX M  OOIICHALMOHAIBbHBIX  mpolieM;  (popmMupoBaHue
YBa)XXUTEILHOTO OTHOILLIEHUS K TPYZY, Pa3BUTHE OMbITa YYaCTUs B COIIMAILHO 3HAUUMOM TPYIIE;

5) yMeHHe KOHTPOJIMPOBaTh, OLIEHUBATh U aHAJIM3UPOBATh MPOLIECC U pe3yNbTaT yueOHOH u
MaTeMaTH4eCKON AeITeIbHOCTH;

6) yMeHHe yIpaBiIsITh CBOEH MO3HABATENILHOM 1€ TEIbHOCTHIO;

7) yMeHue B3aMMOJEHCTBOBATH C OJHOKJIACCHUKAaMH, JE€TbMH MIIAJIIEr0 BO3pacta u
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIE3HOM, yIeOHO-UCCIIeI0BATEILCKOM, MPOEKTHOM
U APYTUX BUJAX JESATEIbHOCTH;

8) KpPUTUYHOCTH MBIIUICHUS, WHHUIIMATHUBA, HAXOIYUBOCTb, AKTHUBHOCTb MpPU pPEUICHUH
MaTeMaTHYeCKUX 3a/1a4.

Memanpeomemmnuie pe3yibmamoi:

1) yMeHue CaMOCTOSITENIbHO ONPENENATh LEeIU CBOEH JesATeNbHOCTH, CTaBUTh U
dhopmyaupoBaTh U1 ceOs HOBBIE 3a7a4n B yu€oe;

2) yMeHuEe COOTHOCUTH CBOW JIEHCTBUS C IUIAHMPYEMBIMH pe3yJIbTaTaMH, OCYILIECTBISTH
KOHTPOJIb CBOEH JEATEIbHOCTH B Ipollecce AOCTHXKEHUS pe3yabTaTa, OMPEIeNsiTh CHOCOObI
NEUCTBUI B pamMKax MpPeaoKEeHHBIX YCIOBHHM U TpeOoBaHMil, KOPPEKTUPOBATH CBOU ICHCTBHS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYyaIUel;

3) yMeHHe caMOCTOSATENbHO IPUHUMATh PEIICHHUs], IPOBOIUTH aHAINU3 CBOCH JeATeIbHOCTH,
MPUMEHSTH Pa3IU4HbIe METOAbI TIO3HAHUS,

4) BnageHue HaBBIKAMHM II03HABATEIbHOW, Yy4EOHO-HUCCIENOBATENIbCKOW W MPOEKTHOM
NesITeNIbHOCTH;

5) bopmupoBaHUE NOHITUWHOTO ammnapara, yMEHHUs CO3/1aBaTh 0000IIEeHNs, YCTaHABINBATh
aHaJIoTHH, KJiIaccU(PUIMPOBATh, CAMOCTOSITENILHO BBIOMpPATh OCHOBAaHUS U KPUTEPUU IS
KIlaccupuKaIuu;

6) yMEHHE YCTaHaBIMBAaTh MPUYUHHO-CIEJICTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMo3akitoueH!e (MHIyKTUBHOE, AeTyKTUBHOE U TIO aHAJIOTHH) U JIeJaTh BHIBOIbI;

7) @opmHpoBaHHME KOMIETEHTHOCTH B OOJIACTM HCMOJb30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) yMeHue BHJIETh MaTEeMaTHYECKYIO 33J]auy B KOHTEKCTE MPOOJIIEMHON CUTyalluu B JPYTUX
JIMCLUIUIMHAX, B OKPYXKAIOLIEH KU3HY;

9) yMmeHue caMOCTOATENbHO OCYHIECTBISATh MOMCK B pa3IMYHBIX HMCTOYHHKAX, OTOOp,
aHaJM3, CHUCTEeMAaTH3alMI0 M KilacCuUKAMIO HHOOpPMAIUK, HEOOXOIUMON JUIsl peLIeHHS
MaTeMaTH4YeCKUX MpoOJeM, PEeICTaBIATh €€ B MOHATHOM (opMe; IPUHUMATh PEIIeHUE B YCIOBUSIX



HETOJHOHN MM U30BITOYHOM, TOUHOW MM BEPOSTHOCTHON MH(POPMALINU; KPUTHYECKH OLIEHUBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO, TTOTY4AEMYIO U3 PA3INYHBIX HCTOUYHHKOB;

10) ymeHue MCHONB30BaTh MAaTEeMAaTUYECKUE CPEACTBA HArsAHOCTU (Tpadukd, TaONUIBI,
CXEMBI U JIp.) AJIsl WILTIOCTPALMY, UHTEPIIPETALUHU, apIyMEHTAlH;

11) ymeHue BBIIBUTATh THIOTE3bl NMPH PEUICHUM 3a/1a4d, IMOHUMAaTh HEOOXOIUMOCTh UX
IIPOBEPKH;

12) moHMMaHWE CYIIHOCTH aJrOPUTMUYECKUX HPEINUCAHUM U yMEHue [eHCTBOBAaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM AJITOPUTMOM.

Ilpeomemmnuie pe3yromamul:

1) oco3HaHMe 3HaYEHUS] MATEMAaTUKU B IIOBCEIHEBHOM JKU3HU YEJIOBEKA;

2) mpeAcTaBlIeHUE 0 MATEMAaTUYECKOM HayKe Kak c(epe MaTeMaTHU4ecKou AeaTeIbHOCTH, 00
JTanax e€ pa3BUTUs, O €€ 3HAUMMOCTH Ui Pa3BUTHUS LIUBUIIM3ALMY;

3) yMmMeHHE ONUCHIBaTh SBJICHUS pEaJbHOTO MHpa Ha MAaTeMaTU4YECKOM  SI3bIKE;
MIPE/ICTAaBICHUE O MATEMaTUYECKMX MOHATHSIX M MaTeMaTHYEeCKMX MOJIENSIX Kak O BaKHEWIeM
MHCTPYMEHTApUH, MO3BOJISIONIEM OIUCHIBATh U U3y4aTh pa3HblE IPOLECCHI U SIBICHUS;

4) npencraBiieHne 00 OCHOBHBIX NMOHATHUSX, MAESIX U METOJaX reoMeTpuu; 5) BlaJcHUE
METOJIaMU  JTOKA3aTelbCTB M aJTOPUTMAMH pEUICHHUsS; yYMEHUE HUX NPUMEHSThb, IPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYXICHUS B X0JI€ pELICHUS 3a/1a4;

6) MpakTUYEeCKH 3HAYMMble MaTE€MaTHYEeCKHME€ YMEHUS U HaBbIKH, CIHOCOOHOCTh HUX
MIPUMEHEHHUSI K PEIICHNI0 MaTeMaTUYeCKIX U HEMaTeMaTHYeCcKUX 3a/ady;

7) BnaneHue HaBBIKAMM HCIOJIb30BAaHUS KOMITBIOTEPHBIX MpPOTpaMM IpU pelIeHUun
MaTeMaTHYeCKUX 3a/1a4.

IIpeaMeTHBIE pe3yjibTaThl OCBOCHUS Y4€OHOI0 NpeaMeTa
«Mamemamuxa»
10 kiace

Boinycknuk nayuumes:

* OIEpUPOBATH MOHATUSAMU: TOYKA, IPSIMasi, INIOCKOCTb B IPOCTPAHCTBE, NapAJUIEIBHOCTD U
MEPIECHIUKYIIPHOCTD NPSAMBIX U INIOCKOCTEH;

* pacro3HaBaTh OCHOBHBIE BMJIbl MHOTOIPAaHHHMKOB (IIpHU3Ma, NHMpaMKIa, NPSMOYrOJbHBIN
napajuiesenumnes, Kyo);

* 1300pakaTh reOMeTpUYECKHE (PUTYPBI C TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB;

* u3BIeKaTb UMHGPOpPMALMIO O  MIPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX  (Urypax,
IIPEJICTaBICHHYIO Ha YepTEkKax;

* IPUMEHATH TeopeMy [Indaropa npu BEIYNCIEHUH 3JIEMEHTOB CTEPEOMETPUYECKUX (BuUryp;

* HaxogUTb OOBEMBI M IUIOIIAAM IOBEPXHOCTEH NPOCTEMIIMX MHOIOIPAaHHHKOB C
pUMEHEHHEM OopMyIT;

* HaXOJWUTh IIPUMEPBI MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3H C OTE€YECTBEHHOM
U BCEMHUPHOU UCTOPUEH;

* IOHUMAaTh POJIb MAaTEMAaTUKU B pa3BuTuu Poccuu.

B noeceonesnoi scusnu u npu uzyueHuu Opy2ux npeomenos:

* COOTHOCHUTB aOCTPAKTHbIE F€OMETPUYECKHUE MOHATUS U (PAKThI C peaIbHBIMU KU3HEHHBIMU
00BEKTaMU U CUTYaALUSIMU;

* HCMOJb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX M€OMETPUUECKUX (UTYp IS pelieHus 3a1a4
IIPAKTUYECKOTO COAEP KAHMS;

* OIlleHMBaTh (OpMYy MPAaBUIBHOIO MHOTOTpaHHHMKA IIOCJIE CIWJIOB, CpPe30B U T.II.
(ompenensaTh KOJMYECTBO BEPUIMH, pEOEp U IpaHel MOJyYeHHBIX MHOTOTPAaHHUKOB).

Boinycknuk nonyuum 603M0M#CHOCHb HAYUUMbCA .

* IPUMEHATH JUIA PEUIeHHs 3ajady reoMeTpudeckue (axThl, €CIM YCIOBHUS NPUMEHEHHUs
3aJjaHbl B IBHOH (opme;

* pemaTh 3a/1a4M Ha HaX0KJIeHHe TeOMETPUUECKUX BEIMYUH 110 00pa3iiaM WiK alropuTMam;



* JenaTh IUIOCKHE (BBIHOCHBIC) YEPTEXXKHM M3 PUCYHKOB OOBEMHBIX (GHUIyp, B TOM YHUCIE
pHUCOBaTh BUJI CBEPXY, COOKY, CTPOUTH CEYEHHS] MHOTOI'PaHHUKOB;

* M3BJIEKATh, MHTEPIPETHPOBATh U IMPEOOPA3OBBHIBATH MHPOPMAIMIO O T'€OMETPUUYECKUX
¢burypax, npeacTaBICHHYIO Ha YepTexKax;

* IPUMEHSATH FeOMETpUYEcKre (PaKThl JUI PELICHUS 3ajad, B TOM YHCJIE MPEANOoIararonux
HECKOJIbKO LIaroB peleHus;

* OIIMCBIBATh B3aUMHOE PACIIOJIOKEHHUE IPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

* (hopMynHpOBaTH CBOMCTBA U MPU3HAKHU (PUTYD;

* I0Ka3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

* BJIAJICTh CTAHJAPTHON KJIACCH(HKALKEH MPOCTPAHCTBEHHBIX GUTYp (MHMpPAaMUIbI, TIPU3MBI,
napajuiesienuneabl);

* HCIOJB30BAaTh CBOMCTBA T'€OMETPHUUECKUX (GUTYp JUIS PEIIeHHs 3a1a4 MPAKTUYECKOTO
XapakTepa U 3a7a4 U3 APyrux o0JacTeil 3HaHUIM;

11 kaace

Buinycknuk naywumcs:

* pacrno3HaBaTh Tejla BpalleHUsI: KOHYC, UWIUHP, chepy U 1map;

* BBIYUCIIATH OOBEMBI M IUIOLIAAM TMOBEPXHOCTEW MPOCTEHIIMX MHOTOTPAHHUKOB M TEJ
BpaIleHUs C TTIOMOIIBIO (HOPMYIT;

* OIIEPUPOBATH MOHATHEM «IEKAPTOBBI KOOPIAUHATHI B IPOCTPAHCTBEY;

* HaXOJUTh KOOPAMHATHI BEPUIMH KyOa U MPSMOYTOJIbHOTO Napasuieenuena;

* HaXOJWUTh MPUMEPHl MaTEMaTHUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3H C OTEUECTBEHHOM
Y BCEMUPHOUW UCTOPHEN;

* IOHUMAaTh POJIb MaTEMATHKHU B pa3BuTHH Poccum.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

* COOTHOCUTH a0CTPaKTHBIE T€OMETPUUYECKUE TOHATUS U (aKThl C pealbHbIMU KU3HEHHBIMU
00BEKTaMU M CUTYaLUSIMH;

* HCIIOJIb30BaTh CBOICTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYp ISl pelIeHus 3a7a4
MPAKTUYECKOTO CO/IEeP KaHMUS,;

* COOTHOCHUTD ILIOLIAAN MOBEPXHOCTEN TEJI OTMHAKOBOM (POPMBI U Pa3IMYHOTO pa3Mepa;

MPUMEHATh JJIs peuieHus 3a7ad TeoMeTpuueckue (akThl, €CIM YCIOBHUS MpPUMEHEHUs
3aJlaHbl B IBHOU (hopMme;

* pemaTh 3a/1a4l Ha HaX0K/IeHHUE TeOMETPUYECKIX BEJIMYMH M0 00pa3iaM Wid alropuTMam;

* HU3BJIEKaTh, MHTEPIPETHUPOBATH U MPEOOPa30BbIBATH MHPOPMALMIO O T€OMETPUUYECKUX
¢burypax, npeJcTaBIeHHYIO Ha YepTexax;

Boinycknuk nonyuyum 603M0MCHOCHIL HAYYUMbCA .

MPUMEHSTh JIS peUleHusl 3ajady TreoMeTpuueckue (akThl, €clu YCIOBUS HPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme;

* pemaTh 3a/1a4i Ha HaX0K/IEHNUE TreOMETPUIECKIX BEJIMUMH M0 00pa3iaM Wid alropuTMam;

* HU3BIEKaTh, WHTEPIPETUPOBATH U MPEOOPa30BbIBATH MHPOPMAIMIO O TEOMETPUUYECKUX
¢burypax, IpeJCTaBICHHYIO Ha YepTexax;

* IPUMEHATh TeOMETpUYEcKre (PaKkThl AT pelieHusl 3a/1a4d, B TOM YKCIE MPEenoiararoiinx
HECKOJIbKO IIaroB peuIeHus;

* OMKCHIBATHh B3aMMHOE PACHOJIOKEHHE MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

* opmynHrpoBaThH CBOMCTBA U IPU3HAKU PUTYP;

* I0Ka3bIBaTh TEOMETPUUYECKUE YTBEPKICHHUS;

* 3371aBaTh MJIOCKOCTh YPABHEHUEM B JIEKApPTOBOM CUCTEME KOOP/IMHAT;

* BIIQ/IETh CTaHJAPTHOMN KiIaccuUKameid mpoCTPaHCTBEHHBIX GUTYp (TUPaMUJIbI, TPU3MBI,
napaieNenumnebl);

* HCIOJB30BaTh CBOMCTBA T€OMETPUYECKUX (GUTYp A pElIeHUs 3a/ad MPaKTHUYECKOTrO
XapakTepa U 3a/1a4 U3 APYrux o0JIacTeil 3HaHMUIA;



* pemiath MpOoCTEHINMe 3aJa91 BBEIEHUEM BEKTOPHOTO Oasmca.

Coaep:xkanue yueOHoro npeamera «Mamemamuxay
10 kaacc

Iloemopenue

Pemenue 3amau ¢ mpuMeHEHHEM CBOWCTB (pUTYp Ha TIOCKOCTH. 3aJa4d Ha JI0Ka3aTebCTBO
U TMOCTPOEHHE KOHTpPIpPHUMEpOB. Vcmonb3oBaHHe B 3ajJadyax MPOCTEHIIMX JIOTMYECKUX IPABHIL
Pemenune 3asay ¢ UCMONB30BAaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOLIEHUM B NMPSAMOYTOJIbHBIX
TPEYroJIbHUKAaX, (DAaKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMU. Pemenne 3aqad ¢ MCIoJIb30BaHUEM
(baxTOB, CBSI3aHHBIX C OKPYKHOCTSIMH. PemieHue 3a1ay Ha U3MEpEeHUsT HAa TUIOCKOCTH, BBIUMCIICHUE
JUIMH U Tuioiajeil. Pelmenue 3a1a4 ¢ UCIOIb30BaHUEM METO/1a KOOPAUHAT.

Haznaonaa cmepeomempus

@urypsl ¥ ux U300pakeHust (MPSIMOYTOJbHBINA Mapaiienenunesa, Ky0, nupamMuaa, npusMma,
KOHYC, IUIuHIp, cdepa). OCHOBHBIE TOHSATHSA CTEPEOMETPUH U HX cBoiicTBa. CedeHHs KyOa U
terpadapa. Touka, mpsiMas U MJIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHUH U CIEJICTBUS U3
HuX. B3anMmHoe pacnosioskeHne IpsMbIX M IJIOCKOCTEH B mpocTpaHcTBe. [lapanienbHOCTh NpsaMbIX
U IJIOCKOCTeH B HpocTpaHcTBe. M300pakeHHe MNpOCTEUIINX MPOCTPAHCTBEHHBIX (QUIYp Ha
MJIOCKOCTH.

Ilapannenvnocmov u nepneHOUKyIAPHOCHI 8 RPOCMPAHCHGE

Paccrossnuss  Mexay  ¢urypamMu B NPOCTpAaHCTBE.  YIWIBI B MPOCTPAHCTBE.
[lepnenukynsapHOCTh NpsAMbIX U TIOockocTed. Ilpoekuus ¢urypsl Ha mockocTs. IlpusHaku
MEPIEHIUKYIIIPHOCTH MPSAMBIX U IDIOCKOCTEN B MPOCTpAHCTBE. Teopema 0 TpEX MepneHIUKYIIsIpax.

Mmuozoepannuxu

[Tapannenenunen. CpoiicTBa MpsIMOYTOJBHOTO mapasuienenumena. Teopema I[ludaropa B
npoctpanctBe. [Ipusma u nupamupa. I[lpaBuibHas nmupaMujga ¥ OpaBuibHas npusMa. [psmas
nupamMua. JJIeMEeHThl Npu3Mbl U nupamuabl. [Ipocreiimne kKoMOMHAMKM MHOTOTPAHHUKOB U Tl
BpaleHus. BeraucieHue 3eMeHTOB TPOCTPAHCTBEHHBIX GUTYp (pEOpa, TMaroHa M, yribl).

11 kaace

Tena épawienusn

Hunmuaap, koHyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYroBOTO ITMJIMHJPA,
MpsIMOTO KPYroBoro KoHyca. M3o0paxkenue Ten BpaileHusi Ha IuiockocTd. IIpeacraBinenue o6
yCeu€HHOM KOHYCE, CEUEHHUSAX KOHyca (MapauiebHBIX OCHOBAaHHIO M MPOXOJALIUX Yepe3
BEpIIMHY), CEUCHMSIX IMIMHIpA (MapajulelbHO M MEPIEHIAUKYISIPHO OCH), CEYCHMSIX IIapa.
Pa3Béprka nunuHapa 1 KOHyca.

Oovémot men. Ilnowaow cghepot

[Tonsitre 06 06béMe. OO6BEM UpaMuUIbl U KOHYCA, MPU3MbI U nuiauHApa. O0BEM miapa.

[TapanienbHOCTh U EPIEHIUKYISIPHOCTD B IPOCTPAHCTBE

[TogoGHble Tena B mpocTpaHcTBe. COOTHONIICHHMS MEXAY IUIOMIAASMH MOBEPXHOCTEH U
o0rémamu monoOHBIX Ten. [lmomans MOBEPXHOCTH MPABHIBHOM MUPaMUAbl U MPSMOU MPU3MBI.
[Tnomaas MOBEpXHOCTH MPSIMOTO KPYTrOBOTO IIUIUHJIPA, MPSMOTO KPYrOBOTO KOHYCa U IIapa.

Koopounamut u éexkmopul ¢ npocmpancmaee

JIBuKEeHHS B IPOCTPAHCTBE: MapaUIeIbHBIN MepeHoc, EHTpaIbHasi CAMMETPHS, CAMMETPUS
OTHOCHUTEJILHO MIOCKOCTH, MOBOPOT. CBoiicTBa ABMKEeHUI. [I[puMeHeHre NBUKEHNUI TTPU pelIeHUun
3a1a4y. BekTopbl U KOOpauHaTHI B MpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOPA Ha YHCIIO,
yroa Mexnay BekTopamu. KosiMHeapHble M KOMIUIaHapHbIE BEKTOPHI. CKalspHOE NMPOU3BENCHUE
BEKTOpOB. TeopeMa O pasiioKeHUH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. CkajsipHOe
MPOU3BEICHUE BEKTOPOB B KOOpJauHarax. [IpumMeHeHHe BEKTOpOB MpU pEIIEHUWH 3a7ad Ha
HAX0XJICHUE PACCTOSIHHM, IJIMH, TUIOIIaNel U 00bEMOB. YpaBHEHHE TJIOCKOCTH B MPOCTPAHCTBE.
VYpaBaenne chepsl B npoctpancTBe. Dopmyna JUisi BRIYUCICHUS PACCTOSHUS MEXKAYy TOYKAMHU B
IIPOCTPAHCTBE.



TemaTH4ecKoe NJIAHUPOBAHHE
I'ox 00yuenwus-1 (10kmacc)
Kypc — maremaTuka

K.p.-6

Ne ni/mm Haunmenos KomnaecTBo yacos Bunasl nesrensHOCTH
aHue Ha W3 aux na

paszzaena W3y4YCHHE MPAKTUYECKY
TEMBI 10 4acTh(K\p)

1. Brenenue 9 1 IHlepeuucnamep 0OCHOBHBIC
B TOHSITHS CTEPEOMETPHH.
CTepeoMeT Onucwvléamp OCHOBHBIE TIOHSATHUS
puto cTepeoMeTpun (Touka, mIpsiMas,
TIJIOCKOCTH ). Onucvieams
BO3MOKHbIE CHoCco0bI
PACTIOJIOKEHUST TOYEK, MPSMBIX
M TJIOCKOCTEM B MPOCTPAHCTBE.
Dopmynuposams aAKCHOMBI
crepeomerpun. Pazvacuamo u
UNTIOCMPUPOBAmMb  AKCHIOMBI.
Dopmynuposams u
00Kasvleams  TEOPEMbI  —
CIICZICTBUS u3 AKCHOM.
Dopmynuposams CHOCOOBI
3aaHus IJIOCKOCTH B
npoctpanctBe. Ilepeuuciams u
onucwléams OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKOB:
pEopa, BEPIIUHBI, TpaHH.
Onucvieamp BU/IBI
MHOTOTPaHHUKOB  (THpaMuja,
TeTpasap, npusMa,
MPSMOYTOJIbHBIN
napajuienenunesn, Kyo), a Takxke
UX  DJeMEeHThl  (OCHOBaHWS,
OOKOBBIE rpaHy, pé6pa
OCHOBaHUs, OOKOBBIE pEOpa).
Pewams 3a0auu Ha IOCTPOCHUE
CEUYEeHUN MHOTOTPAaHHHUKOB

2. [Tapannen 15 1 Onucwvigamsp BO3MOXKHBIE
BHOCTH B CrocoObl  pacCIOJIOKEHUS B
POCTPaHC NPOCTPAHCTBE: JIBYX TIPSMBIX,
TBE OpsMOM M TUIOCKOCTH, JBYX
IJIOCKOCTEN.  Dopmynuposamp
onpeodeiieHusn:  TApAIEIbHBIX
MPSIMBIX, CKPEIIHUBAIOIINXCS
MPSIMBIX, napasuieIbHbIX
npsiMOi u TJIOCKOCTH,
napasuieTbHbIX TIOCKOCTEH,
npeoOpa3oBaHue JIBYOKCHHSI,
burypsl, CUMMETPUYHOM




OTHOCUTCJIbHO TOYKH, PaBHBIX

¢uryp, npeoOpa3oBaHus
noJ100usl. Pazvacuames
nonamusa: npeobpa3oBaHue

¢buryp, mapaniensHblii IEpeHoc,
napajiesibHOE MMPOSKTUPOBAHNE,
napajieabHas — npoekuus  (

HU300paKEeHHE) Gburypsl.
Dopmynuposams ceolicmea
napaieIbHOTO
HNPOEKTUPOBAHHUAL.
Dopmynuposams u
00Ka3vleams RPU3HAKU'

NnapaujiCJIbHOCTH JABYX IHPSAMBIX,
MapaJUICIBHOCTH  NPAMOW  H

MJIOCKOCTH, napajieIbHOCTH
JIBYX IIJIOCKOCTEM.
Dopmynuposams u
00Ka3vleamso ceolicmea:
napaaaCIbHBIX IMPAMBIX,
napajieabHbIX IUTOCKOCTEM.

Pewamp 3a0auu Ha IOCTPOEHUE
CEYEHUH MHOTOTPaHHUKOB, a

TaK¥Ke MIOCTPOEHHE
n300paxeHuit puryp
[Tepnienan 27 Dopmynuposamsp
KYJISIPHOCT onpedeneHusn:  yria — MEXIy
b B MEPECEKAOIUMUCSA  TIPSIMBIMU;
MIPOCTPaHC yria MEXIY
TBE CKPEIUBAIOIIUMHUCS TPSMBIMU;
MPSMOW, MEePIECHANKYISIPHON

IUIOCKOCTH; yIJla MEXKIY MpsIMOii
U IUJIOCKOCTBIO; YIJla MEXIy

TIBYMSI IJIOCKOCTSIMU,
MePIEHANKYISIPHBIX

IUIOCKOCTEM; TOYEK,
CHUMMETPUYHBIX OTHOCHUTEIHHO
IIJIOCKOCTH; dburyp,

CUMMETPUYHBIX OTHOCHUTEIBHO
IUIOCKOCTH;  PAcCTOSIHUS  OT
TOYKH J10 (DUTYPBI; pacCTOSIHHS
OT IPSIMOM 10 MapaijIeIbHON eil
IJIOCKOCTH; PACCTOSHUS MEXKAY
napajuieIbHbIMU  IIOCKOCTSIMU;
o01ero mepreHauKyasIpa IBYX

CKpPCHINBAIOIINXCA IIPAMBIX.
Onucvieamp nonamus:
MNEPpNCHAUKYIIAP, HaKJIOHHaAas,
OCHOBAaHUEC MEPIICHAUKYIIAPA,
OCHOBAaHUEC HaKHOHHOﬁ,
MMPOCKI M HaKHOHHOﬁ,

OpPTOroHaJIbHAA IMPOCKI A




GUrypel, paccTosiHHE MEXKIY
CKPEILMBAIOIIUMHUCA TPSIMBIMH,
3epKajbHas CUMMETpUS,
JBYTPaHHBIN yroi, rpaHb
IBYTPAaHHOTO  yria,  pedpo
JBYTPAaHHOIO YIJIa, JIMHEHHBIN
yroiu JIByIPaHHOTO yria.
Dopmynuposamp u
0oKa3zvleamo NPU3HAKU:
NEPNEeHIUKYISIPHOCTH IPSIMOHN U
IJIOCKOCTH,

NEePIEeHIUKYISIPHOCTU IBYX
IJI0CKoCcTel.  Dopmyauposamp
u Ookxaszvleambo ceolicmea.
NEPNEeHIUKYIAPHBIX  MPSMBIX;
OpSIMBIX,  MEPHEHAUKYISIPHBIX
IJIOCKOCTH; MEPHEHANKYISIPHBIX
IJI0CKOCTe.  Dopmyauposamp
U 00Ka3zvleamv meopemvl: O
NEPIEeHIUKYISpE U HAKIOHHOM,
MPOBEAEHHBIX M3 OJHOM TOUKH;
0 TpEX MNEepHEHAUKYIIpax; O

IJIOIIA TN OPTOTrOHAJILHOU
MPOEKINU BBIITYKJIOTO
MHOTOYTOJIbHHKA. Pewamo

3a0auu Ha 00KA3ameslbCmeo, d
makyce  GblMUCIEHUe.  yIia
MEXIy TPSIMBIMH, yIrjia MEXIy
NpsAMOM W TUIOCKOCTBIO, yIija
MEXITY IJIOCKOCTSIMH,
paccTosiHUsT OT TOYKH  JIO
PSIMOM, PAcCTOSIHUS OT TOYKHU
0  TJIOCKOCTH,  PAaCCTOSHHS
MEXITY CKPEITUBAIOIIMMUCS
MPSIMBIMH, PaCCTOSHUS ~MEXKIY
MapajneIbHbIMA  TUIOCKOCTSIMH,

iomaiaun OpTOFOHaHBHOﬁ
IIPOCKIHHU BBIITYKJIOT'O
MHOT'OYT'OJIbHUKA.

MHororpa
HHUKH

15

Onucvieams NOHAMUA:
TCOMETPUICCKOC TCJI0, COCCOAHHUEC
I'paH MHOI'OI'paHHHUKA, MIOCKHUHU

yroiu MHOTOTPaHHUKA,
JBYTrpaHHBIN yroi
MHOT'OI'DaHHUKA, 0aab

MOBEPXHOCTU  MHOTOTPAHHHKA,
JMaroHaJIbHOE CEYEHUE MPU3MBI,
IIPOTUBOJIEKAILNE IpaHu
napajuleNenunena,

JMaroHajIbHOE CEUEHHUE MPU3MBbI
U nUpaMUIBbI, yceuéHHast




UpaMua. Dopmynuposamo
onpeodeyieHusA: MHOTOTPaHHMKA,

BBIIIYKJIOTO MHOTOTPaHHUKA,
OpU3MBlL,  NPSAMOW  NPU3MBI,
IIPaBUJILHOM IIPU3MBI,
napajuleJienunena, MNUupaMHbl,
IIPABUJIbHOM NUPAMUJIBL,
[IPaBUJIBHOTO TETpadpa,
BBICOTBI ~ TPU3MBI,  BBICOTHI
NUPAMMJIbI, BBICOTHl YCEUEHHOU
IIApaMU/IbI, anogemsl
IIPaBUJIbHOM HUPAMU/IBL.
Dopmynuposams u
00Ka3vi6amb meopempl: 0

rioniaau O0KOBOM MOBEPXHOCTH
IPSAMOM TPHU3MBI, O JHATOHAIISX
napajulelenuneaa, o Kpajpare

JaroHau MPSIMOYTOJILHOTO
napajuiesenuneaa, O IUIOMaan
O6oKoBOM MOBEPXHOCTHU
NPaBWIBHONW  NHpPaMHIBI, O
Iomaau 60KOBOM MOBEPXHOCTH
IIPaBUJILHON YCEUEHHON
nupamusl. Pewwams 3a0auu Ha
JI0KA3aTeIIbCTBO, a TaKkxKe
BBIUHCIICHHE: 3JIEMEHTOB
MPU3MBI U TTUPAMU/IBI, TUIOIIAIN
TTOJTHOM u 0OKOBOM
MMOBEPXHOCTH TIPU3MBI u
MTAPaMUIBI
5. O6001meH 27 [ToBTOPSATH u MIPUMEHSATH
ue u MOJTyYCHHBIC 3HAHUS npu
cUcTeMaTu BBITIOJITHCHHH Ppa3IUYHBIX
3a1Us 3aJaHuH. KonTponupoarh
3HAHHUH MPaBUILHOCTE U TIOJHOTY
yYaIuxcs BBITIOJTHCHHS 3aJaHuH. .
BBIABISITE TpUYMHY  OIIMOKH,
OIICHMBATh CBOIO PaboTy
HUroro: 70




TemaTH4ecKoe IUIAHUPOBAHUE
I'ox 00yuenwus-2 (11kmacc)

Kypc — maremaTuka
K.p.-6

Ne i/ | HammenoBanue KommuectBo Buap! gesrenbHOCTH
paszzaena JacoB
Ha 13 mmx Ha
W3Y4YCHHU | MPAKTHYECK
€ TEMEI Y10
qacTh(K\p)

1. Koopaunats! u 16 1 Onucvieamp nonamus:
BEKTOPHI B MPSAMOYTOJIbHAS cucremMa
MPOCTPAHCTBE KOOpJMHAT B MPOCTPAHCTBE,

KOOPJAUHATHI TOYKHU, BEKTOpP,
COHAIpPABJICHHBIE "

MPOTUBOIIOJIOKHO  HAINpaBJICHHbIE
BEKTOPBI, NapaieldbHbI MEePEeHOC
Ha BEKTOp, CyMMa BEKTOpOB,
FOMOTETHSI C  KO3(PPUIHEHTOM,
paBHBIM k, yros Mex/1y BEKTOpaMHu.
Dopmynuposamsv  onpeoeneHus:
KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB, Pa3HOCTH  BEKTOpOB,
IIPOTUBONOJIOKHBIX BEKTOPOB,
IIPOU3BENICHNS BEKTOpa M YHCIIA,
CKAJSIPHOTO TPOU3BEACHUS [JBYX
BEKTOPOB, T€OMETPHUYECKOTO MECTA
TOYEK, OWCCEKTOpa JABYIPAHHOTO
yria, yYpaBHEHUS burypsl.
/oxazvieama dopmynot:
PAcCTOSIHUS MEXKy IBYMsI TOUKAMH
(c 3agaHHBIMH  KOOpJAMHATAMH),
KOOPJMHAT  CEpEeIuHBbl  OTpE3Ka,
KOOPJAMHAT CYMMbl M Pa3HOCTH
BEKTOPOB, CKaJIIPHOTO
MIPOU3BEJICHUS JIBYX BEKTOPOB, AJIA
BBIYMCIICHUS] KOCUHYCA yTriia MEXIy
JBYMsI HEHYJIEBBIMM BEKTOpPaMHU.
Dopmynuposams u 00Ka3vbleamy
meopempl: 0 KOOpAUHATAX BEKTOpa
(mpu 3aJaHHBIX KOOPAMHATAX €ro
Hayvaja ¥ KOHIIA), O KOJUTMHEAPHBIX
BEKTOpaXx, 0 CKaJISIPHOM
IIPOU3BENECHUN JBYX
NEPIEHIUKYISAPHBIX BEKTOPOB, O
I'MT, paBHOYIan€HHBIX OT KOHIIOB
otpeska, o I'MT, npuHamnexamumx
JBYTPaHHOMY yriy u
pPaBHOYNAJIEHHBIX OT €ro rpaHew,




00 ypaBHEHHMHM IUJIOCKOCTH, O

BEKTOpE, HMEPHEHIUKYIIIPHOM
JAHHOW IUIOCKOCTH. IIpumenamu
uzyueHHble onpeoenenus,

meopemul U hopmysnvl K peuteHuio
3a0ay

Tena BpameHus

25

Onucvieams nonamus:
LWIMHIP, OOKOBas IOBEPXHOCTb
MWIMHApPA,  TOBOPOT  (UTYPHI
BOKpPYI' IIpsSIMOM Ha JaHHBIA Yyrod,
TEJIO BPALLEHUS, OCEBOE CEUEHUE
LWIMHIpa, pa3BEPTKA LMIUHAPA,
OOKOBasi NOBEPXHOCTb  KOHYcCa,
0CEBOE CeYeHUE KOHYca, pa3BEPTKa
KOHYCa, YCEUEHHBIN KOHYC,
yceu€HHas NHupaMuja, ONHMCaHHas
BOKpYT YCE4EHHOTO KOHYCa,
yceueHHasl MupamMua, BIMCAHHAS B
YCEUEHHBIN KOHYC, ¢burypa
Kacaetcsi cepbl. Popmynuposams
onpeodeyieHun: IPU3MbI, BIIMCAHHOMN
B IWIMHAP; TNPU3MBI, OMHUCAHHOU
OKOJIO  LWJIMHApA;  MHUPaMUIbI,
BIIUCAaHHOW B KOHYC; HUPAMMIBI,
OTIMCAaHHON OKOJIO KOHYyca; chepsl
M IIapa, a TaKkKe HX DIEMEHTOB;
KacaTeJIbHON IUIOCKOCTH K cdepe;
MHOTOTpaHHHMKa, BIMCAaHHOIO B
chepy; MHOTOTpaHHUKa,
OTIMCAaHHOTO OKOJIO chepsr;
IWINHApa, BIHUCAHHOTO B cdepy;
KOHyCa, BIIMCaHHOIO B cdepy;
YCEUEHHOTO KOHYCA, BIMCAHHOTO B
chepy; UWIMHIpPA, ONUCAHHOTO
OKOJIO c(hepbl, KOHYCa, ONMUCAHHOTO
OKOJIO Cpephl; yCeUEHHOro0 KOHYyca,
OIIMCAaHHOTO OKOJIO cepsl.
/lokazvieams gpopmyner: nnoumanu
IIOJIHOM TOBEPXHOCTH LMJIMHAPA,
wiomaan OOKOBOM IOBEPXHOCTH
KOHYCa, IUIOIAAH O60KOBOM
MIOBEPXHOCTU YCEYEHHOIO KOHYCA.
Dopmynuposamsv u O00Ka3vléamo
meopembl: 00 ypaBHEHUU CQepbl
JAHHOTO paauyca ¢ LEHTPOM B
JAHHOM TOYKE, O KacaTelbHOU
IUIOCKOCTH K cdepe U eé
CIIEICTBHE. Ilpumensmeo
W3YYEHHBIE ONPEIEIIECHNUS, TEOPEMBI
U GOpMYIIBI K pelICHHIO 3a/1a4

O0BEMEI
Tell. IImomans

17

Dopmynuposamo
onpedenenusn:. o0bEéMa  Tena,




cepsl

IIoNlaAd  HOBEPXHOCTU  IIapa.
Jlokazvieams  ghopmynsr: 00bBEMA

TIPU3MBI, 00BéMa MUPaMUBI,
00béMa yCeu€HHOW MHMpaMuiBbl,
00BéMa KOHYCa, 00Béma
yCeYEHHOTO  KOHyca,  00béMa

IUIUHIpPA, 00BEMA apa, TUIoaan
coepsl. Ilpumenams W3y4yeHHBIE
ompe/eeHus, TEOPEMBI "
(dhopMyIIBI K pEIICHUIO 33124

IToBTOpEeHUE u 10 I1oBTOPATH ¥ IPUMEHSATH

cucTeMaTu3anus MOJIy4YEHHbIE 3HAHUSI [IPU

y4eOHOro BBINIOJTHEHUH PA3IMYHbIX 3aJIlaHUM.

Marepuaia KoHTponupoBaTh npaBUIBLHOCTE U
MOJIHOTY BBITIOJHEHHUS 3a/IaHUM.
BbIsBIATE IPUYMHY OIINOKH,
OIICHMBATh CBOIO paboTy

Hroro: 68
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