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4

HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma  oOmeobpaszoBarenbHoro  yuyebnoro mnpenvera  OVYIL.04
MartemaTuka npeHa3HaueHa JJ1s U3ydeHus: 00s3aTeNbHOM npeaAMeTHOI obactu «MaTtemaThka
u wuHpopmarukay B UIIOY «MarHuToropckuii KOJJIEIK COBPEMEHHOTO 0Opa3OBaHHM,
peanu3yronero o0pa3oBaTeIbHYI0O MPOrpaMMy CpeIHero oomiero oOpa3oBaHUs B Ipeaenax
OCBOCHHMS OCHOBHOH mpodeccnoHanbHOl  oOpasoBarenbHOi  mporpammbl  CIIO  mo
cnenuanbHoctd 40.02.01 IIpaBo u opraHu3anmMsi COLMAJIBLHOIO o0ecrmedyeHuss Ha 0Oase
OCHOBHOT'O 00111ero 00pa3oBaHMs MPU MOATOTOBKE CHEIMAINCTOB CPETHETO 3BEHA.

PaGouas nporpamma y4yeOHOro npeamera pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSAMU:

- ®I'OC cpennero obmero oopaszosanus ([Ipukaz MunucTepcTBa 00pa3oBaHusl M HAYKH
P® or 17.02. 2012 Ne 413, ¢ u3MEHEHUSAMH W JOMOJHEHUsIMH OT: 29 nexabps 2014 r., 31
nexadbps 2015 r., 29 utons 2017 r., 24 cenrsaops, 11 nexadps 2020 r.)

C yuerom:

- [IpumepHO# OCHOBHOM 00pa30BaTEIBLHON MPOTPAMMEBI CPEIHETO 00IIero 00pa3o0BaHuUs,
0100peHHOI pemeHueM (eneparbHOTO Y4eOHO-METOAMYECKOTO OOBCIMHEHUS IO Oo0IeMy
obpa3oBanuto (mpotokos ot 28 utons 2016 1., Ne 2/16-3);

- Ilpumepnoii pabouell mporpaMMbl BOCIUTAHUS MOJATOTOBKU CIIEIUAIHUCTOB CPETHETO
3BeHa 1o creruaibHocty 40.02.01 IlpaBo u opranu3anus COUAIbHOIO 00ecrnedeHus.

- PexomeHpauuii 1Mo OpraHu3alUy MOJYyYEHHUS CpelHero oomero ooOpa3oBaHUS B
mpeenax OCBOCHUS 00pa30BaTeIbHBIX MPOrpaMM CpeIHEro mnpodeccuoHalbHOro 00pazoBaHuUs
Ha ©0a3e OCHOBHOro o0mero oOpa3oBaHuss C ydyeToM TpeboBaHMN  (enepanbHbIX
rOCy/IapCTBEHHBIX ~ 00pa30BaTEeNbHBIX  CTaHAAPTOB M  MOJIydaeMoll  mpodeccun  WIU
CIIELUATILHOCTH  CpelHero mnpodeccuoHanbHOro oOpa3zoBanus (mucbmo  [lemapramenta
TOCYJapCTBEHHON TOJUTUKU B cepe moAroroBku padoumx kaapoB u IO MwunoOpuayku
Poccun ot 17.03.2015 Ne 06-259;

- Ilucema ®I'AY denepanbHOro MHCTUTYTA Pa3BUTHUA oOpa3zoBaHus OT 25 mas 2017
roga, mporokon Ne3 «OO0 yTouHEHHWH pPEKOMEHMAAIM{ MO OpraHu3allid TMOJTYYEHUS CPETHETO
o01m1ero oOpa3oBaHusl ¢ y4eToM TpeOoBaHM (eiepallbHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHbIX
CTaHJapTOB M TONy4aeMoW MpOoeccCHH WIN CIEHUaTbHOCTH CpeIHero mnpodeccruoHalIbHOTO
00pazoBaHUN.

B UIIOY «MKCO» yueOHbli mpeamer OVYIL.04 MaremaTnka wu3yyaercss B
obmeobpazoBarenbHoM I1ukie ydeOHoro miana OOIT CIIO na 6a3e OCHOBHOTO OOIIETO
00pa30oBaHUs C MOJIYYEHUEM CPETHET0 00IIero 00pa3oBaHusl.

Yuebnsiii npenmer OYI1.04 MaTtemaTuka sBisieTcss 00s3aTeIbHBIM OOIIUM TPEIMETOM H3
npenMeTHoi obnactu «Matemaruka u uHpopmatukay OI'OC cpenHero obmiero oopazoBaHus
st crienuanbHocTH CIIO conumanbHO-25KOHOMUYECKOTO MPOdUIIs.



1. INTAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YYEBHOI'O TPEJMETA
(KYPCA)

OcBoenne conepxkanus ydebnoro mpeamera OVYIL.04 Maremaruka obecrieunBaet
JOCTIDKEHUE CTYJCHTaMU JINYHOCTHBIX, METAlIPEAMETHBIX U IPEIMETHBIX PE3yIbTaTOB.
1.1. Jluunocmuwie pezynomamut oceoenus npeomema OYIL.04 MaremaTtuka 6
coomeemcmeuu ¢ mpeovosanuamu ®IoC CO0O:

JIP 1) poccuiickylo TpaXTaHCKYI0 HIACHTHUYHOCTb, MATPUOTHU3M, YBAKEHHE K CBOEMY
Hapojay, 4yBCTBAa OTBETCTBEHHOCTH Inepen PonuHoil, ropmoctu 3a cBOM Kpaii, CBOIO
Poauny, mponuioe M HacToslllee MHOTOHAlMOHAIbHOIO Hapoaa Poccuu, yBakeHue
rOCyJapCTBEHHBIX CUMBOJIOB (rep0, (hiar, rumMH);
JIP 5) chopMHpOBaHHOCTH OCHOB CaMOPA3BUTHUS M CAMOBOCHHUTAHHUS B COOTBETCTBHH C
00LIeYeI0BEYECKUMU [IEHHOCTSAMU M HJeallaMU TPakJaHCKOTO O0IleCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOM 1 OTBETCTBEHHOMN AESITEILHOCTH;
JIP 7) HaBbIKM COTpYIHHYECTBA CO CBEPCTHHKAMH, JIETbMH MJIAJIICTO BO3pacTa,
B3pOCIIBIMH B 00pa30BaTeIbHON, OOIIECTBEHHO IMOJE3HOM, yueOHO-HCCIIeI0BaTEeNbCKOH,
MPOEKTHOM U IPYTUX BUAAX ACSTEIBbHOCTH;
JIP 9) roTroBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIE CamMO00pa30BaHUIO, Ha
NPOTSDKEHUH BCEH JKM3HM; CO3HATENIFHOE OTHOIICHUE K HETPEPHIBHOMY O0Opa30BaHMIO KaK
YCIIOBHIO YCIICITHOW MTPO(hecCHOHALHOM U OOMIECTBEHHON JACSITEILHOCTH;
JIP 10) screTrueckoe OTHOIICHHE K MHpPY, BKJIIOYAs 3CTCTUKY ObITa, HAYYHOTO |
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;
JIP 13) oco3nanHbIii BbIOOp Oymyiield mnpodeccHd W BO3MOXHOCTEH peann3aiiu
COOCTBEHHBIX HM3HEHHBIX IUIAHOB; OTHOLIEHHE K NMPO(ECCHOHANBHOM eATeNbHOCTH Kak
BO3MOXHOCTH y4yacTHUs B pEIIEHUH JIMYHBIX, OOIIECTBEHHbIX, T'OCYIapCTBEHHBIX,
oOLIeHallMOHATBHBIX TPOOIIEM;

1.2. Jluunocmuote pezynrvmamut oceoenus npeomema OVYI.04 MartemaTtuka ¢
coomeemcmeuu ¢ npocpammoin éocnumanus crnenuanbHoct 40.02.01 IpaBo u opranuszanus
COLMAJILHOIO 00ecreyeHus.

Crynenr, ocBouBmmid yueOHbIN npeamer OYIL.04 MatemaTnka B COOTBETCTBUU C
nporpammoil Bocnutanus crnenuanbHoctd 40.02.01 IlpaBo m opraHu3anmus COLUAJBHOIO
obecrneyeHus1 JOHKEH OBITh:

JIPB 10) 3aboTsmuiics O 3alIdTe OKPYXKArOIIEH Cpeapl, COOCTBEHHOW M UYKOM
0€30MacHOCTH, B TOM YHclie UPPOBOI

JIPB 13) JleMOHCTpUpYIOIIHH TOTOBHOCTh M CIIOCOOHOCTH BECTH IHAJIOr C APYTHMH
JIOJIbMH, TOCTUTaTh B HEM B3aMMOINOHHMMAaHUs, HAXOAUThH OOIIME LENHU U COTPYAHUYATh IS UX
JOCTHKEHUS B PO ECCHOHATBHON AESITETbHOCTH

JIPB 14) IlposiBnsromuii co3HATENbHOE OTHOLICHHE K HEMPEPHIBHOMY OOpPa30BAHUIO
KaK YCJIOBHIO YCIIEIIHOM NMpodecCHOHaIbHON U 00IECTBEHHON AeITeIbHOCTH

JIPB 15) [lposBastomuii TrpaKJIaHCKOE OTHOUICHHE K TNpodecCHOHATBHON
NEeSITeIbHOCTH KaK K BO3MOXKHOCTUM JIMYHOTO Y4YacTHs B PpELIEHUH OOIIECTBEHHBIX,
roCy/1apCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIEM



1.3. Memanpeomemnmnuie pezynomamul oceoenusn npeomema OYI1.04 Marematuka

MeTanpeaMeTHble pe3yJibTaThl OCBOCHHUS y4eOHOTO MIPEMETa JOJKHBI OTPAXKATh:

MP 1) ymeHHe CaMOCTOSTENBHO OHPENeISTh IENU JACSITEIbHOCTH M COCTaBIISTH IUIAHBI
JEATEIIBHOCTH;  CaMOCTOSITENIBHO — OCYILECTBIISITh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JESATEIIBHOCTD; MCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI Ui JOCTUKCHMS ITIOCTABJICHHBIX LENen
U peajln3alluy MJaHOB JEATeIbHOCTH; BBIOMPATh YCIEUIHbIE CTPATETNU B PA3JIMUHBIX CUTYAIUX;

MP 2) ymeHue MpoIyKTHBHO OOLIATHCS M B3aUMOJICHCTBOBATH B IIPOLIECCE COBMECTHOM
NeSTeIbHOCTH, YYUTHIBaTh MO3MLIMU JAPYIHMX YYACTHUKOB JESATEIBHOCTH, 3S((EKTUBHO
pa3pemaTh KOHQIHUKTHI;

MP 3) BiaseHue HaBbIKAMHU NO3HABATEIBbHOW, y4eOHO-HCCIICIOBATEIBCKOW U MTPOSKTHOM
NEeSITeIbHOCTH, HAaBBIKAMU  pas3pelieHus mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOZOB PEIICHUs NPAKTUYECKUX 3a/lay, IPUMEHEHHUIO PAa3JIMYHBIX
METOJI0B IT03HAHNUS;

MP 4) roTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSTENIbHOM HH()OPMAIIMOHHO-TTI03HABATEIBHOI
NeSITeIbHOCTH, BIIaJICHUE HABBIKAMM IIOJIY4EHHUS HeoO0XoauMod uH(popMaluu U3 cIoBapen
pa3HBIX THIIOB, yMEHUE OPHUEHTUPOBATHCS B PA3JIIMYHBIX UCTOYHHKAX WH(POPMALNU, KPUTHYECKH
OLICHUBATh U UHTEPIIPETUPOBATHh UH(POPMALINIO, [TOJIyYaEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

MP 5) ymMmeHue WHCIOIB30BaTh CpeACTBA HH()OPMALMOHHBIX U KOMMYHHUKAIMOHHBIX
texHosoruil (nanee - UIKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3ajjay ¢ CcOOJIOZeHHEeM TpeOOBaHWM SPrOHOMUKHM, TEXHUKHM O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, IPaBOBbIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€3011aCHOCTH;

MP 8) BnajgeHue sA3bIKOBBIMU CPEICTBAMHU - YMEHHE SICHO, JIOTHYHO U TOYHO H3JIarath
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh aICKBAaTHBIE SI3bIKOBBIE CPEICTBA;

MP 9) BnaneHue HaBBIKAMH TO3HABATEIBHOW PE(PICKCHU KaK OCO3HAHHS COBEPIIAEMbIX
JEHCTBUI M MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB UX JTOCTHUKEHHUSI.

1.4. IIpeomemnote pezynromamol océoenus yueonozo npeomema OYI1.04 Marematuka

IIpenmeTHbIe pe3ybTaThl OCBOSHUS YU€OHOTO MpeIMeTa YCTaHABIUBAIOTCS HA 0230BOM
U YIIIyOJIEHHOM YPOBHSIX.

[IpenmetHbie pe3ynbrarhl At yueOHbix npeamera OYIL.04 Maremaruka Ha 6a30BoM
YpOBHE OpUEHTHUPOBAaHbl Ha OOecrneueHue NPEUMYIIECTBEHHO OO0IIe00pa3oBaTelbHON U
OOIIEKYTTYPHON TTOATOTOBKH.

[IpeamerHsie pesynbTaThl st ydeOHbix mnpenvera QOVIL.04 MartemaTtuka Ha
yIIyOJICHHOM YPOBHE OPHEHTHPOBAHBI MPEUMYIIIECTBEHHO Ha TOJTOTOBKY K TMOCIEAYIOIMIEMY
npodeccCHOHATEHOMY 00pa30BaHUIO, PA3BUTHE WHIUBUAYAIBHBIX CIIOCOOHOCTEH 00YyYarOmnuXCs
nyreM Oosiee TIyOOKOTO, 4eM ATO MpeaycMaTpuBaeTcs 0a30BBIM KYpCOM, OCBOEHHEM OCHOB
HAyK, CHCTEMaTHYEeCKUX 3HAHUH M CHOCOOOB JCHCTBHI, MNPUCYIIMX JTaHHOMY Yy4eOHOMY
MpEAMETY.

TpebGoBaHusI K IpeIMETHBIM Pe3yJbTaTaM OCBOCHUS MAaTEMATHKHU JOJDKHBI OTPaXKaTh:
IIP6 1) cdhopMUpOBAaHHOCTH NPEACTABICHUA O MaTEeMaTUKE KaK YacTH MHUPOBOM
KyJIbTYpbl U O MECTE€ MAaTeMaTHKU B COBPEMEHHOW ITMBUJIM3AIMH, O CIOCO0axX OMUCAaHUs Ha



MaTEMaTUUYECKOM SI3bIKE SIBJICHUH PEaIbHOTO MUPA,

IIP6 2) chopMUPOBAHHOCTH MPEACTABICHUH O MATEMATUYECKUX IMOHATHSX KaK O
BOXHEHMIINX MaTEMaTUYECKUX MOJEIISAX, T03BOJISIONIMX ONMMCHIBATh U U3y4aTh Pa3HbIE IIPOLECCHI
U SBJICHUS; TOHMMAaHHWE BO3MOXXHOCTH aKCHOMATHYECKOTO IOCTPOEHUS MaTeMaTHYeCKUX
TEOpUI;

IIP6 3) BiajgeHue METOAAMHU JIOKA3aTEIIbCTB M AITOPUTMOB PEIICHHS; yYMEHHE WX
MPUMEHSTh, TPOBOAUTH JOKA3aTEIIbHbBIE PACCYKICHUS B XO/1€ PELICHUs 3a/a4;

IIP6 4) BoageHue CTaHAAPTHBIMU TPUEMaMU  pEIICHUS  PAlMOHAIBHBIX U
UPpPALMOHATIBHBIX, [I0KA3aTEJbHBIX, CTENEHHBIX, TPUIOHOMETPUYECKUX YpaBHEHUH U
HEPABEHCTB, UX CUCTEM; MCIIOJb30BaHUE IOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YMCIE JUJIS
MIOMCKA IYTH PELICHUs U WUTIOCTPALMK PELICHNs] ypaBHEHUN U HEPABEHCTB;

IIP6 5) chopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATHUSIX, UACSIX U METOJAX
MaTeMaTHYeCKOro aHalln3a;

IIP6 6) BnajgeHWe OCHOBHBIMH TIOHATHUSMU O TIUIOCKUX U IPOCTPAHCTBEHHBIX
FeOMEeTPUUECKUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBAX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATH
Ha yepTexax, MOJENIAX U B PEallIbHOM MUPE FeOMeTpUUYecKrue GUryphl; IPUMEHEHHE U3y4EHHBIX
CBOWCTB TeOMETpHUYECKUX (UTYp U (HOpMyJ IJsl pelIeHUs TeOMETPUYECKHX 3a7ad M 3a7ad C
IIPAKTUYECKUM COJICPKAHUEM;

IIP6 7) chopMUpPOBAaHHOCTH MPEJACTABICHUN O MpOIECCaX U SIBICHHUSIX, HMEIOIINX
BEPOATHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajlbHOM MHUpE, 00
OCHOBHBIX TOHATHUSAX SJEMEHTApHOW TEOPHH BEPOATHOCTEH; YMEHHMH HAXOAWTh U OIECHUBATh
BEPOATHOCTH HACTYIJICHUS COOBITUH B MPOCTEHIINX MPAKTUYECKUX CHUTYalUsSIX U OCHOBHBIC
XapaKTePUCTUKHU CIIy4alHbIX BEJTUYUH;

IIP6 8) BnazeHre HaBBIKAMH KCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM MpH
peILIeHNH 3a/]ad4;

TPy 9) chopMupOBaHHOCTH MPEACTABIEHUN O HEOOXOJUMOCTH J0Ka3aTeIbCTB MpU
00OCHOBAaHMM MAaTEeMaTUYECKUX YTBEP)KICHUH M pOJM AaKCUOMATUKH B IPOBEACHUU
JENYKTUBHBIX PacCyXICHUM;

TPy 10) chopmMupoBaHHOCTh MOHSTUWHOTO ammapara MO0 OCHOBHBIM pazjienaM Kypca
MaTeMaTHKH; 3HAaHUH OCHOBHBIX T€opeM, (POpMYJT M YMEHHS UX NPUMEHSATh; YMEHHsI TOKa3bIBaTh
TEOpEeMbI U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

ITPy 11) chopMUpOBaHHOCTE YMEHHI MOJENUPOBaTh pealbHble CUTYalluH, UCCIIE0BaTh
IIOCTPOEHHBIE MOJENIN, HHTEPIIPETUPOBATH MTOJIYYE€HHBIN PE3yJIbTaT;

TPy 12) chopMHUpOBaHHOCTH MPEICTABICHUH 00 OCHOBHBIX MOHITHUSIX MAaTEMaTHUYECKOTO
aHaJM3a M UX CBOWCTBaX, BJIAJICHUE YMEHHUEM XapaKTepU30BaTh IOBeleHUE (YHKIUH,
MCIIOJIb30BaHUE TIOTYYSHHBIX 3HAHUM JUIsl OMUCAHMsI M aHaJIN3a pealbHbIX 3aBUCUMOCTEN;

Py 13) BnaneHue yMEHHUSMU COCTAaBJICHMSI BEPOATHOCTHBIX MOJIEIEH MO YCIOBHUIO
3aa4d ¥ BBIYMCICHUS BEPOSTHOCTH HACTYIUICHHS COOBITHH, B TOM YHCIIE C NPUMEHEHUEM
(bopMy1 KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; UCCIEIOBaHUS CITydaifHBIX
BEJIMYMH I10 UX PACIpPEIEIICHUIO.



2. COAEP)KAHUE YYEBHOI'O IPEAMETA

Anre6pa M HaYdyana aHanuisa

IToBropenue. Pemenue 3amad ¢ MCIOIB30BAHMEM CBOMCTB UYHCEI U CUCTEM CYHUCIICHMS,
JETMMOCTH, J10J€H M 4YacTel, MPOLIEHTOB, MOAYyJIel uncen. Pemenue 3ax1ad ¢ UCIOJIb30BaHUEM
CBOMCTB CTETNECHEW M KOPHEW, MHOTOWICHOB, NPEOOpa3oBaHWN MHOTOWIECHOB U JIPOOHO-
palMOHAIbHBIX BBIPAKEHUM.

Pemenue 3agau ¢ HCHoOJIb30BaHUEM ITPaAyCHOM MEPHI yriia. Moaysb Yyucia U €ero CBOMCTBa.

Pemenne 3amau Ha JBUKEHHE M COBMECTHYIO pPa0OTy C TOMOIIBIO JMHEHHBIX U
KBaJPaTHBIX YPaBHEHHUM M UX CUCTEM. PenieHue 3a1ad ¢ IMOMOLIbIO YUCIIOBBIX HEPABEHCTB U
CHUCTEM HEpaBEHCTB C OJHOW NEPEeMEHHOH, ¢ TNpUMEHEHHEM H300paKEeHUsS YHCIOBBIX
IIPOMEIKYTKOB.

Pemenue 3amau ¢ ucnonb3oBaHUEM YUCIOBBIX (QyHKIUN U ux rpadukos. Mcnoas3oBanue
CBOWCTB U rpahpuKOB JIMHEWHBIX U KBAJAPATUYHBIX (PYHKUIUH, 0OpaTHON MPOMOPIIMOHAIEHOCTH U

¢ynkuun Y = \/; . I'pacnueckoe penienre ypaBHEeHUN 1 HEPABEHCTB.

TpuroHnomerpuyeckasi OKpPYXHOCTh, panuanHas Mepa yria. CHUHYC, KOCHHYC, TaHTEHC,
KOTaHI€HC MPOU3BOJILHOrO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U CICACTBHUS U3
Hero. 3HayeHusl TpuroHomerpudeckux Qpynkumii st yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

T T T T
(0, E, Z, 5’ E pan). Gopmynbl CIOXKEHUS TPUTOHOMETpUYECKUX (YyHKIUH, Gopmysbl

npUBeICHUS, (OPMYIIBI TBOMHOTO apTyMEHTA. .

Hymn ¢yHKuMM, npoMexyTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. HauOomnbinee wu
HanMeHbIIee 3Hauenne GyHkun. [lepunonnyeckne pynkunu. YeTHOCTh M HEYETHOCTH (DYHKIIUH.
CrnosxHble pyHKINU.

Tpuronomerpuueckue QyHKIUU y = €OS X, Y = sin X, y = tg x. OyHkuus y = ctg X.
CaoiicTBa U rpa@UKH TPUTOHOMETPUUYECKUX (HYHKIIUH.

ApKKOCUHYC, apKCHUHYC, AapKTaHI€HC uucia. ApKKoTaHreHc uucna. llpocreiimme
TPUTOHOMETPUUYECKHUE yPAaBHEHUS. PellleHne TPUrOHOMETPUYECKUX YPAaBHEHUH.

OOpaTHble TpUTrOHOMETpUYECKHE (YHKIMHM, HUX CBOMCTBA M rpaduku. Pemenue
IIPOCTEHIINX TPUTOHOMETPUUECKMX HEPABEHCTB.

Crenenp Cc J€WCTBUTENBHBIM IOKa3aTeleM, CBoiicTBa cremeHu. llpocreiimue
noKa3aTeJbHbIC YpaBHEHHs U HepaBeHCTBa. [lokazarenbHas GyHKIUS U €e CBOMCTBA U TpaduK.

Jlorapudm uncna, cpoiicta jgorapudma. [ecaruunsrii morapudm. Yucno e. Harypanbubiit
norapudm. IIpeobpazoBanue jgorapupmMuuecKux BblpaxkeHui. Jlorapupmuueckue ypaBHEeHUS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUSA U €€ CBOMCTBA U rpaduK.

CrenenHas ¢pyHKLUS U ee CBOMCTBA U rpaduk. MppanuoHanbHble ypaBHEHHUS.

MeTto MHTEpBaJIOB JUIsl pEIIEHNs HEPABEHCTB.

IIpeoOpaszoBanus rpa¢ukoB (HYHKIMNA: CABUT BJOJIb KOOPAMHATHBIX OCEH, pacTsDKeHHE U
cKaTue, OTpaX€HHUE OTHOCHTENIbHO KOOpAMHATHBIX ocel. ['paduyeckue MeTonbl pelieHUs
YPaBHEHUH U HEPABEHCTB. PellleHne ypaBHEHUI M HEPABEHCTB, COAEPIKAIUX NEPEMEHHYIO O]
3HaKOM MOJYJIS.

CucteMbl nOKa3aTeIbHbIX, JOrapUPMHUUECKUX U HUPPALUOHATBHBIX ypaBHEeHHH. CHCcTeMBbI
MOKa3aTelbHbIX, JOrapu(MUUECKUX HEPABEHCTB.

B3aumuo obpatubie pyHkimu. ['paduku B3auMHO 00paTHBIX QYHKIUIA.

VYpaBHEHHUsI, CHCTEMBI YPABHEHUH C TAPaMETPOM.

[TpousBonnas ¢yHkuuu B Touke. KacatenpHast k rpadpuky ¢yHkuuu. ['eomerpuyeckuii u
¢usznueckuit cmpicn  mpousBogHOW. [IpousBonubie snemeHTapHbIXx GyHKUuH. IlpaBuna
Qg depeHIpoBaHus.

Bropas npousBoiHas, ee reoMeTprUuecKUil U (PU3UUECKUN CMBICTT.



[TonsTre 0 HeNpepbIBHBIX (QYHKIHSIX. TOYKH 3KCTpemMyma (MakCUMymMa U MUHUMYMa).
HccnenoBanue 3aeMEHTapHBIX (DYHKIUH HA TOYKM AKCTpeMyMa, HauOolblliee M HaMMEHbIIEe
3HaUE€HUWE C TMOMOIIBI0 mnpom3BoAHON. IlocTpoenue rpadukoB QGYHKIHA C TOMOIIBIO
npou3BOIHBIX. [I[puMeHeHe Npou3BOAHOM MpHU PELICHUH 3a/1a4.

[TepBooOpasnas. IlepBooOpa3Hbie 3neMeHTapHBIX (yHKIWA. [lnomane KpUBOIMHEHHON
tpanenuu. ®opmyna Herorona-Jleiibuuma. OnpeneneHHblii HHTErpall. Beiuncinenue miomnanei
IUIOCKUX (PUTYp ¥ 0OBEMOB TeJl BPALICHHUS C IIOMOIIBIO HHTETpaja.

FeomeTpusn

[ToBropenue. Penienne 3agad ¢ mpUMEHEHHEM CBOMCTB (UTYp Ha IUIOCKOCTH. 3afayd Ha
JIOKa3aTeNbCTBO M IIOCTPOEHUE KOHTpHpHUMepoB. Mcnosbp3oBaHuMe B 3amadax INPOCTEHIIMX
JOTMYECKMX InpaBwi. PelleHne 3amad ¢ HCIOIB30BAHMEM TEOPEM O TPEYrOJbHUKAX,
COOTHOILIEHUI B NMPSIMOYTOJIbHBIX TPEYroJbHHUKaX, (DAKTOB, CBI3aHHBIX C YETBIPEXYTOJbHUKAMH.
Pemenne 3amad ¢ ucnosb30BaHUEM (PAKTOB, CBS3aHHBIX C OKPY)KHOCTsAMHU. Perienue 3agad Ha
U3MEpPEHUS HA IUIOCKOCTH, BBIYMCIEHUE IJIMH M Iulonjaned. PemieHne 3agad ¢ MOMOILBIO
BEKTOPOB U KOOpPAMHAT.

Harnsnnas crepeomerpus. @urypsl M uxX u3zo0paxkeHus (kyO, mupamuja, HpU3Ma).
OCHOBHBIE TIOHSTHS CTEPEOMETPUHU U UX cBOiCTBa. CedeHus Kyba u TeTpasipa.

Touka, npsAMas U MJIOCKOCTh B IPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUU U CIEACTBUS W3
HUX. B3auMmHOE pacronokeHue MpsMBIX M IUIOCKOCTEW B mpocrpaHcTBe. [lapamienbHOCTH
OpPSMBIX U IJIOCKOCTEH B pocTpaHcTBe. M300paskeHne npocTeHIIuX IpOCTPaHCTBEHHBIX (GUTYp
Ha IJIOCKOCTH.

PaccrosHus Mexny purypamu B IpOCTPaHCTBE.

Vbl B ipocTtpaHcTBe. IlepneH MKy pHOCTb NPSAMBIX U IIJIOCKOCTEM.

ITpoekuus Gurypsl Ha MIO0CKOCTh. [IpU3HaKu nepneHMKyISPHOCTH IPSAMBIX U IJIOCKOCTEH
B IIPOCTpPaHCTBE. Teopema 0 Tpex NepIeHIUKYISIPaAX.

Mpuororpannuku. [lapamnenenunen. CpoiicTBa NPSAMOYTOJIBHOIO —IapaulelIeHUIENa.
Teopema Iludaropa B mnpoctpanctBe. [lpusma u nwupamuna. I[lpaBwibHas nupamMuga u
npaBwibHas npusma. [Ipsmas nupamMuga. SI€MEHThI IPU3MbIL U TUPAMHU/IBL.

Tena BpamieHus: LWIMHAP, KOHYC, chepa u map. OCHOBHbIE CBOWCTBA MPSIMOT0 KPyroBOTO
LWIMHJIpA, IPSIMOTO KpyroBoro konyca. M3o0paxeHue Tea BpalieHus Ha MII0CKOCTH.

[IpencraBnenne 06 yce4eHHOM KOHYCE, CEYeHMs KOHyca (MapauieIbHOE OCHOBAaHHIO U
MPOXOJAIIEe Yepe3 BEPIINHY), CeUeHMs] HWIMHJIpa (MapayieIbHO M MEPHEeHIUKYISIPHO OCH),
cedeHus mapa. PazBepTka HuIMHIpa U KOHYycA.

[Ipocreiimme koMOMHAIM MHOTOTPAHHUKOB U TeJl BPAIleHUs MEeX Ty coO0oi. Beruncnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (UTYp (pedpa, JUaroHau, yrisl).

[Inomane MNOBEPXHOCTH NPABWIBHOM NUpaMuAbl M NOpsAMod mnpusmel. [lnomans
MIOBEPXHOCTHU NPSIMOTr0 KPYroBOI'O HMJIMHJIPA, IPSIMOTO KPyroBOro KOHyca M 1Iapa.

[Tonsitue 06 o6peme. OOBEM MUpPaMUJIBI M KOHYCA, TPU3MBI U IHHApa. O0beM 1mapa.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IJIOLIAISIMHU IMOBEPXHOCTEH U
00BbeEMaMHU MTOJO0HBIX TEJI.

JIBM>KeHMsT B IPOCTPAHCTBE: MapajluIelbHBIA IEPEHOC, LEHTpajbHas CUMMETPHS,
CHMMETPHUSI OTHOCUTEIBHO TIOCKOCTH, MOBOPOT. CBOMCTBA ABMKEHUH. [I[prMeHeHne NBUKEHUI
IIPY PELIECHUY 3a7ay.

BexTtopsl u koopaumHaTel B mpocTpaHcTBe. CymMma BEKTOpOB, YMHOXEHHE BEKTOpa Ha
4HCII0, Yrojl MexXIy BekTopamu. KosuMHeapHble M KOMIUIaHapHbIE BEKTOpbl. CKalaspHOE
IIPOM3BEJICHNE BEKTOpPOB. TeopeMa O pasiloKeHHMH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. CKaJsipHOE IPOU3BEACHHE BEKTOPOB B KOOpAMHATax. lIpuMeHeHue BEKTOpOB mpu
pellIeHnH 3a]]a4 Ha HaXO0XKJIEHUE PAacCTOSHUMN, JJIUH, IToaae 1 00beMOB.

VYpaBHEHHE IMJIOCKOCTH B NPOCTPAaHCTBE. YpaBHEHHE cdepsl B mpocTpaHcTBe. Dopmyra
JUTSL BBIYMCIIEHUS] PACCTOSIHUS MEKIY TOUKaMHU B ITPOCTPAHCTBE.
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BepoAaTHOCTb 1 cTaTUCTUKA. PaboTa ¢ AaHHbIMKU

[ToBTOpenue. Pemienue 3amau Ha TaOnuuHOe M TpaduuecKoe IMpeaCcTaBICHUE JIaHHBIX.
Hcnonb30BaHuEe CBOMCTB M XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CpeIHUX, HAWOOJIBIIETO U
HAaMMEHBILIETO 3HAYEHMs, pa3Maxa, JUcCIepcud. PenieHue 3agady Ha ONPENEICHHE 4YacTOThl U
BEPOSTHOCTH COOBITHI. BbIuucieHne BeposATHOCTEH B ONBITaX C PaBHOBO3MOXKHBIMU
3JIeMEeHTapHBIMU UcXoAaMu. Perenue 3a1ad ¢ npuMeHeHHEM KOMOMHATOpHUKHU. Pemienue 3agau
Ha BBIYHCIICHHE BEPOSATHOCTEH HE3aBUCHUMBIX COOBITH, NMpUMEHEHHE (HOPMYJIbI CIOXKECHUS
BeposATHOCTEH. PemieHue 3amad ¢ ONpUMEHEHMEM Auarpamm OWjiepa, JAepeBa BEpPOSITHOCTEH,
dopmynbl beprysm.

VYcinoBHas BepoATHOCTh. [lpaBwiio yMHOXKEeHHSI BeposTHOcTed. Dopmynna MOJIHOMN
BEPOSATHOCTH.

JluckpeTHble ciy4yailHble BEIMYMHBI M pacnpezneneHus. HeszaBucumele cirydaiiHble
BeIMUKHBI. Pacripenenenre cyMMbl U IPOU3BEICHUS HE3aBUCHUMBIX CIIy4allHbIX BEJTMYHH.

MareMarnueckoe OXKMJAHUE M JUCHEPCUs CIydyallHOW BEIMYMHBL Maremaruueckoe
OXXKMJAaHUE M JAMCIEPCUs] CYMMBI CIIy4alHbIX BEJIMYUH. ['€OMEeTpuuecKkoe pacripe/esieHue.
buHoMMalIbHOE pacpeielICeHUE U €ro CBOMCTBA.

HenpepsiBHble citydaiiHble Benn4yuHbl. [IoHATHE O TNIOTHOCTH BEpOSATHOCTH. PaBHOMEpHOE
pacnpeneneHue.

[TokazarenabHOE pacrpeneacHue, ero napaMeTpabl.

[lonssTue o HOpManpHOM pacnpeneneHuu. [lapaMeTrppl HOPMAIBHOIO PACIPEICICHHUS.
[Ipumepsl ciy4ailHBIX BEJIWYMH, IOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOrPELIHOCTh
U3MEPEHHI1, POCT YETIOBEKA).

HepasencrBo YeOrnimeBa. Teopema beprymmm. 3akoH O0ibIIUX Yucel. BbIOOpOYHBIH
METO] U3MepeHusl BeposiTHOCTel. Posb 3akoHa OONbIINX YKCen B HAyKe, IPUPOJIe U OOIIEeCTBE.

KoBapuanust aByX ciiydailHbIX BenuuuH. [loHSATHE O KOA(P(GUIMEHTE KOPPEISIIHH.
CoBmecTHBIE HAONMIOJAEHHUS JABYX CIy4YalHbIX BeNWYMH. BbIOOpouHBIH KO3 UIMEHT
KOPPEISIHH.

Yrny6neHHbIN YpOBEHb
Anre6pa n Hayana aHanusa

[ToBropenue. Pemenue 3amay ¢ UCMOIB30BAHUEM CBOMCTB UMCEN W CHCTEM CUMCIICHUS,
JIETMMOCTH, JO0JIEW M 4YacTel, MPOLEHTOB, MOayJel ynceln. Pemienne 3a1ad ¢ UCIOIb30BaHUEM
CBOICTB CTemeHel M KOpHEW, MHOTOWIEHOB, NpPeoOpa3oBaHWN MHOTOWIEHOB U JIPOOHO-
palMoHaIBHBIX BRIpOXKECHUI. Penenue 3a1a4 ¢ MCMOIb30BaHUEM TPayCHON Mepbl yria. Moyib
Yrclia U ero cBoiicTBa. PelieHue 3aqa4 Ha ABMKEHHUE U COBMECTHYIO PabOTy, CMECH U CIUIaBHI C
MOMOMUIbIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAllMOHAIILHBIX YpaBHEHUH U UX cucTeM. Perienue
33/1a4 C TOMOIIBI0 YHUCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJIHOM IEPEMEHHOM, C
MPUMEHEHUEM HW300paKeHHUSI YHMCIOBBIX IMPOMEXKYTKOB. PelieHue 3amad ¢ HCHOIb30BaHUEM
YUCIOBBIX (YHKIMH M WX rpadukoB. Vcmonp3oBaHHEe CBOWCTB U TpapUKOB JHHEWHBIX U

KBaJpaTHUYHBIX  (QYHKIHIA, 0OpaTHOM mpomopuuoHansHOCTH W QyHkmuum Y = VX

I'padpuaeckoe pereHne ypaBHEHUI 1 HEpaBeHCTB. Vcnonb30BaHue onepanuii HaJl MHOKECTBAMU
U BbICKa3bIBaHUAMHU. Vcnonb30BaHNE HEPABEHCTB U CHUCTEM HEPABEHCTB C OAHOW MEPEMEHHOM,
YHUCJIOBBIX MTPOMEKYTKOB, UX O0BEIWHEHUN U TiepecedeHuil. [IpumeHenne npu pemeHnun 3aaad
CBOMCTB apu(METHUECKON W TeOMETPUYECKOH MPOTpecCud, CYMMHpPOBaHUs OECKOHEYHOMN
CXOAIENCA TEOMETPUYECKON IMPOTPECCUMN.

MHoxecTBa (YMCIOBBIE, TE€OMETPUYECKHX (UTYp). XapaKTepUCTUUYECKOE CBOMCTBO,
AJIEMEHT MHOXKECTBa, ITyCTOe, KOHEYHOe, OeckoHeuyHoe MHOXecTBO. CrocoObl 3amaHus
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MHOecTB [logmHOkecTBO. OTHOLIEHUS MPUHAUIEKHOCTH, BKIIOUYEHHU, paBeHCcTBa. Onepanuu
Hag MHoxectBamu. Kpyru Diinepa. Koneunsle u OeckoHeYHbIE, CUETHbIE M HECUETHbBIE
MHO’KECTBA.

VctuHHble U JIOKHBIE BBICKA3bIBaHMS, OMNEPAllMd HaJ BbICKa3bIBaHUSIMU. Auredpa
BbICKa3biBaHUI. CBsI3b BBICKA3bIBAaHUN C MHOXKeCTBaMU. KBaHTOpBI CyILIECTBOBaHUS U
BCEOOIIHOCTH.

3akoHbl JIOTUKM. (OCHOBHBIE JIOTMYECKME MpaBuia. PemieHue JOrudyeckux 3agad ¢
HCII0JIb30BAaHUEM KPYTOB DMjIepa, OCHOBHBIX JOTUYECKUX ITPaBUIL.

Ymozakmouennsa. OOOCHOBaHMSA M JJOKa3aTelNbCTBO B MareMmaTHke. Teopembl. Bumabl
MaTeMaTU4YeCKNX yTBepxkAeHUN. Buael nokazarenscTB. MaremMaruueckas  HMHIYKLIUS.
YTBepxkaeHUs: 00paTHOE JaHHOMY, MPOTHBOIOJIOKHOE, OOpaTHOE MPOTUBOIOIOKHOMY
nanHoMy. [Ipu3Hak U cBOMCTBO, HEOOXOAUMBIE U IOCTATOUHBIE YCIOBUSI.

OcHoBHas Teopema apudmeruku. OcTatku u cpaBHeHus. Anroput™m Epkimna. Kuraiickas
Teopema 00 ocrtaTkax. Manas Teopema @Depma. g-UuHBIE cuUCTeMbl cuucieHus. DyHKuusA
DOlinepa, 4uciao U CyMMa JeJIuTeNeld HaTypaJlbHOTO YncIa.

Pannannas wMepa yriia, TpPUTOHOMETPUYECKAs OKPYKHOCTb. TpUrOHOMETpUYECKHE
GyHKIMKM yucen U yriaoB. PopMyiibl IPUBEAEHHUS, CIOKEHUS TPUTOHOMETPUUYECKUX (DYHKIUH,
dbopMynbl ABOMHOrO M TOJOBUHHOIO aprymeHta. IIpeoOpa3oBaHue CyMMBI, pPa3HOCTH B
NPOM3BEACHNE TPUTOHOMETPHUECKUX (DYHKIIMHA, B HA0OOPOT.

Hynu ¢yHKIMM, NOpOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HawuOomnblee u
HanMeHbIIee 3HadeHne GyHkuuu. [lepuonnveckne GyHKIMM U HAUMEHBIIHH 1ieproAa. YeTHbie
HeueTHble pyHkuuu. OyHkimu "npobHas yacth yncna" y = {X} u "nenas yactp yncna" y = [x].

Tpuronomerpuveckre QyHKIIUN YHCIOBOTO apryMEHTa y = COS X, Yy =sin X, Yy =1 X, y =
ctg x. CBoiicTBa U rpaduKy TPUTOHOMETPUUECKHUX (YHKITHH.

OOpatHble TPUTOHOMETpHUYECKHE (DYHKIIUH, UX TIIaBHBIC 3HAYCHHS, CBOWCTBA M TrpaduKH.
Tpuronomerpuueckue ypaBHeHUs. OTHOPOAHBIE TPUTOHOMETPUYECKUE ypaBHEHUs. PeleHue
IPOCTEHIINX TPUTOHOMETPUUECKUX HepaBeHCTB. lIpocTeiiiine cucTeMbl TPUTOHOMETPUUECKUX
YpaBHEHUM.

Crenenbp ¢ JeWCTBUTENBbHBIM  IOKa3aTeleM, CBoiicTBa cremeHu. llpocreiimue
MoKa3aTelbHbIe YpaBHEHUS W HepaBeHCTBa. [lokazarenpHas QyHKIMS U €€ CBOWCTBA U rpaduk.
Yucno e u pyHkuus y = .

Jlorapucgm, cBoiictBa sorapudpma. JlecATUUHBIE W HaATypaJibHbI  Jorapudm.
[IpeoOpa3oBanue  jorapupmMuuecKkux  BolpakeHHi. Jlorapupmuyeckue ypaBHEHHS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUSA U €€ CBOMCTBA U rpaduk.

Crenennas ¢yHKIMS U ee CBocTBa U Tpaduk. MppalmoHanbHble ypaBHEHUS.

[lepBuuHble mnpencTaBiICHUST O MHOXKECTBE KOMIUIEKCHBIX uHcenl. JledcTtBus ¢
KOMIUIEKCHBIMM 4HClIaMH. KOMIIIEKCHO comnpsbkeHHble uyuciaa. Moayiab M apryMeHT 4Hcla.
Tpuronomerpuueckass ¢opMa KOMIUIEKCHOTO 4ucia. PemieHue ypaBHEHHII B KOMITJIEKCHBIX
quciax.

Meron wHTEpBajoB sl perieHus: HepaBeHCTB. [IpeoOpazoBanusi rpadukoB (QyHKIIHIL:
C/IBUT, YMHOXCHHE Ha YHCIIO, OTPaK€HHE OTHOCHTEIbHO KOOPAMHATHBIX oceil. ['paduueckue
METO/Ibl PellIeHUs] YpaBHEHUN U HepaBeHCTB. PeleHne ypaBHeHUN U HEPaBEHCTB, COJAEPIKALIUX
NIEPEMEHHYIO TI0]] 3HAKOM MOJYJIS.

CucreMbl TIOKa3aTENbHBIX, JIOTApUPMUUYECKUX M UPPALMOHATIBHBIX ypaBHEHUH. CHCTEMBbI
MOKA3aTeNbHBIX, JOrapUu(PMUUECKUX U UPPALMOHATLHBIX HEPABEHCTB.

B3aumno obpatubsie pyHkiun. ['paduxu B3auMHO 00paTHBIX PYHKIIHIA.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

®opmyna bunoma HeroToHa. Penienne ypaBHEHHI CTENEHH BbIIIE 2 CHIENMATIbHBIX BHJIOB.
Teopema Buera, teopema besy. IlpuBoaumble M HenpuBOoAuUMBIE MHOTOWIeHBl. OCHOBHas
Teopema anreOpel. CuMMerpuueckue MHOrouwleHbl. lLlemouucieHHble U 1eI03HAYHbIE
MHOTOYJIEHBI.

JnodanTtoBsl ypaBuenus. Llemnsie npoou. Teopema depma 0 cymme KBaIpaToB.
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CyMMBI U psJibl, METOJIbI CYMMHUPOBaHUS U IIPU3HAKU CXOJUMOCTH.

Teopembl 0 MPUOTMKEHUN JEHCTBUTENBHBIX YHCET PAIIHOHATBHBIMU.

MHosxecTBa Ha KOOPAMHATHOM MJIOCKOCTH.

HepaserncTtso Konm-ByHskoBckoro, HepapeHCTBO MeHceHa, HepaBeHCTBA O CPEIHUX.

[lonatue mpenena ¢ynkuuu B Touke. [loHatme mpenena QyHKUMU B OECKOHEUHOCTH.
AcumnToThl Tpaduka (yHkuuu. CpaBHEHHE OECKOHEYHO MAaJIbIX M OECKOHEUHO OOJIBIIHNX.
HenpepsiBHocTh QyHKIMu. CBoiicTBa HenpepbIBHBIX (QyHKImiA. Teopema Beiiepmtpacca.

Huddepenuupyemocts ¢yukiuu. IlpomsBoanas ¢ynkuuu B Touke. KacarenpHas
rpadpuky ¢ynkmun. ['eomerpuueckuii u ¢Qusnyeckuii cmbicn Mpou3BoaHOH. IIpumenenue
NpOM3BOJHOM B (pU3HKe. [Ipow3BogHBIE  3JIEMEHTAPHBIX  (YHKITUH. [IpaBuna
Qg epeHIpoBaHus.

Bropas npousBoiHasi, ee reoMeTprUuecKuil U (U3HNYECKUN CMBICI.

Touku sKcTpemMyma (MakcUMyMa U MUHUMYMa). MccrienoBanue 3MeMEeHTapHbIX (DyHKITHA
Ha TOYKHM SKCTpeMyMa, HauOojplliee UM HauWMEHblIee 3HAYCHHE C IMOMOIIBI0 TPOU3BOIHOM.
[Toctpoenue rpaduKoB (PYHKIHA C MTOMOIIBIO MPOU3BOAHBIX. [IprMEeHEHNE MPOU3BOIHON MPHU
pemienuu 3ana4. Haxoxaenue skcTpeMyMoB (PYHKIIMI HECKOJIbKUX MEPEMEHHBIX.

[lepBooOpasnas. Heompenenenusiii naTerpain. IleppooOpa3Hbie meMeHTapHBIX (YHKIHH.
[Tnomane kpuBonuHeiHoi Tpanenuu. @opmyna Herotona-JleiiOnuna. OmnpeneneHHbIN
UHTErpai. Beruncnenne momanei miockux (Guryp u oObEeMOB Tel BpAIIEHUS C ITOMOIIBIO
MHTErpana..

Mertoap! pemeHus pyHKIIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

FeomeTpusn

[ToBTrOpenue. Pemenne 3a1a4 ¢ UCIOIB30BAHNEM CBOWCTB (puryp Ha rutockoctu. Pemenue
3aJa4 Ha JOKa3aTeIbCTBO U IIOCTPOCHHME KOHTpHpUMepoB. lIpuMeHeHue mpocredmmx
JOTMYECKUX mpaBui. Pemenwe 3agad ¢ HCIONB30BAHMEM TEOPEM O TPEYrOJIbHHUKAX,
COOTHOILIEHUH B NMPSIMOYTOJIBHBIX TPEYroJIbHUKAX, (PAKTOB, CBS3aHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenue 3amau ¢ ucnosiib30BaHuEM (aKTOB, CBA3AHHBIX C OKPYXHOCTAMHU. Pemienue 3amay Ha
U3MEPEHM Ha IUIOCKOCTH, BBIYMCIICHHsS IIMH W Iulomaznei. Pemenue 3agad ¢ moOMOLIbIO
BEKTOPOB U KOOpPIMHAT.

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

OCHOBHBIE IOHSTHSI TEOMETPUU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUN U CIIEACTBUS U3
HuXx. [loHsTHE 00 akCHOMaTHYECKOM METO/IE.

Teopema Menenasa nmua terpadapa. IlocTpoeHue cedyeHMI MHOTOIPAaHHHMKOB METOAOM
cinenoB. llenTpanbHoe mnpoekTupoBaHue. [locTpoeHHMe ce4eHUMH MHOTOIPAaHHHMKOB METOJIOM
IIPOCKIUN.

CkpeuuBarouiiecs: npsiMble B MPOCTPAHCTBE. YTOJ MEXIYy HUMHU. MeTonbl HaxOXKICHUS
PACCTOSTHUHI MEXAY CKPELIUBAIOIIUMHUCS IPSIMBIMH.

Teopembl 0 MapaIeNBHOCTH HPSMBIX M IUIOCKOCTEH B mIpocTpaHcTBe. IlapannensHoe
NPOEKTHPOBaHUE U n300pakeHue puryp. ['eomerpuueckie MecTa TOYEeK B IPOCTPAHCTBE.

[lepneHUKyISIpHOCTE MNpPAMOM M INIOCKOCTH. OpPTOrOHAJIBHOE MPOEKTUPOBAHUE.
Haxnonsnsle u npoeknun. Teopema o Tpex NepreHIuKyspax.

Bunsr terpasapoB. OpTONEHTPUYECKUI TETpaj’aAp, KapKacHBIM TETpa’]p, PaBHOTPAHHBIN
teTpa’p. [IpsamoyronbHblil TeTpasap. Mennansl U OuMenaHbl TETpadpa.

JlocTpanBaHue TETpasapa A0 NapauleIeIuIea.

Paccrosauss wmexay ¢urypamu B 1mpocTpaHcTBe. OOl NepneHguKkyasp JIBYX
CKPELIMBAIOIINXCS NPSAMBIX.

Yruel B mpoctpaHcTBe. llepnenaukyisgpHble mockocTd. Ilmomans oOpToOroHaabHOM
npoekuuu. IlepneHaukynspHoe cedeHne MNpu3Mbl. TpexrpaHHbI W MHOTOTPaHHBIM  YroOJL.
CBolicTBa IJIOCKMX YIVIOB MHOTrOrpaHHoro yria. CBONCTBa IIOCKMX M JBYI'PAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB H CHHYCOB I TPEXI'PAHHOTO YIJIa.
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Bunel MHOrorpanHukoB. PazBepTku MHororpaHHuka. Kparuaiimuye nmyTu Ha OBEpXHOCTH
MHOT'OTpaHHMKA.

Teopema Diinepa. IlpaBuibHble MHOTOTpAaHHUKH. JIBOMCTBEHHOCTh IPABUIIBHBIX
MHOTOTPaHHHKOB.

[Tpusma. [Tapamnenenunesn. CaoiicTBa MapajienenuIea. [IpssmoyronbHbIA
napauienenunen. HakaoHHbIE IPU3MBL.

[Mupamupa. Buasl nupamuia. OJeMEHTHl NpaBWIBHOM mnupamuabl. [lupamuasl ¢
PaBHOHAKJIIOHEHHBIMU PeOpaMu U IpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Inomaay noBepxHOCTEN MHOTOTPAHHUKOB.

Tena BpamieHus: QUIMHIP, KOHYC, map U cdepa. CeueHUs LUMIMHIPA, KOHyca U IIapa.
[[TapoBoii cerMeHT, mapoBO CIOM, MAPOBOM CEKTOP (KOHYC).

VYcedeHHas nUpaMuia U yCEUEHHBIN KOHYC.

DneMeHTH cepudeckoit reomerprn. KoHnueckue ceueHusl.

KacatenbHble npsMble M IJIIOCKOCTH. Brmcanuele u onucansbele chepsl. Kacaromuecs
c¢epsl. KomOuHanuu ten BpaieHus.

BekTops! n koopauHatsl. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpPA HA YUCIIO. YTOI MEXKAY
BeKkTOpaMu. CKaJIIpHOE ITPOU3BEACHNUE.

VYpaBHenue miockocTH. Dopmyna pacCTOSHUSA MEXIy TOYKaMH. YpaBHEHUE CQepbl.
®opmysa pacCTOSIHUSL OT TOUKH /10 TIOCKOCTU. CriocoOBI 3a/1aHus IPSIMON YpaBHEHUSIMHU.

Pemenue 3amay ¥ 10Ka3aTenbCTBO TEOPEM C IOMOILBIO BEKTOPOB M METOJOM KOOPAMHAT.
DIEeMEHTBI T€OMETPUU Macc.

[Tonarue o6bema. OGbeMbl MHOTOrpaHHUKOB. OObEMBI Tell BpaleHus. AKCHOMBI 00beMa.
BriBoa hopmyn 00bEMOB MPSIMOYTOIBHOTO NapalieNienuIea, MPU3Mbl U UpaMuabl. DopMyIisl
JUI HaXOXKJIeHUs1 o0beMa TeTpas/ipa. TeopeMbl 00 OTHOIIEHUSX 00BEMOB.

[Ipunoxennus WHTErpajia K BBIUYMCICHHUIO OOBEMOB M TIOBEPXHOCTEH TeNl BpaIlICHUS.
[Tnomans chepuueckoro nosica. O6wvem maposoro cios. Ilpumenenne 00bEMOB NpU pPELIEHUN
3a/1a4.

[Tnomane chepsl.

Pa3Beprka nunuHapa u konyca. [lnomanp moBepxXHOCTH HMIMHIpA U KOHYCA.

KomOunHanu MHOTOTpaHHUKOB U TEJI BpaIlEeHUs.

ITonobGue B mpoctpancTBe. OTHOIIEHHE 00BEMOB U IJIOLIA e MOBEPXHOCTEH MOTOOHBIX
duryp.

JIBM>KEHHsT B IPOCTPAHCTBE: NApAUIEIBHBIM IEPEHOC, CHUMMETPHUsSI OTHOCUTEIBHO
IJIOCKOCTH, LIEHTPAJIbHAsl CUMMETPHS, IOBOPOT OTHOCUTEIBHO MPSIMOH.

IIpeoOpas3oBanue nomodbus, romotetus. Penienne 3a1a4 Ha MIIOCKOCTU C UCIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

BGPOHTHOCTI: n CTaTUCTUKA, JNTOINMKa, Teopusa Fpad)OB n KOMGMHaTopMKa

[ToBTOpenue. Mcnonap3oBanue Tabaul U quarpaMm JUisl IpeCTaBlIeHNs JaHHbIX. Pemenue
3aJa4 Ha NPUMEHEHHE OINHUCATENbHBIX XapaKTePUCTUK YHCIOBBIX HAOOPOB: CpeIHUX,
HauOOJBIIEr0 U HAUMEHBIIErO 3HAYEHUs, pa3Maxa, JUCIEPCUHM U CTAHIAPTHOTO OTKJIOHEHUS.
Bbruncnenue 4acToT M BEpOSTHOCTEH COOBITMH. BbluncieHne BeposATHOCTEH B OIBITaX ¢
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAapHBIMU  Hcxojamu.  Vcmonb3oBaHMe  KOMOWHATOPHUKH.
Bbruncnenue BeposSTHOCTEW HE3aBUCHUMBIX COObITHH. Mcmonb3oBaHue (OpMysbl CIOXKEHUS
BEPOSTHOCTEH, TuarpamMm Dijepa, 1epeBa BeposTHocTer, hopmynsl bepHysim.

BeposiTHOCTHOE TPOCTPAaHCTBO. AKCHOMBI TEOPUH BEPOSTHOCTEM.

YcnoBHass BeposATHOCTh. [IpaBmiio ymHOXEHHsT BepoATHOcTed. PopMyna IMOJHON
BepositHOCTH. Dopmyna baiieca.

JlMcKpeTHble cilydaliHble BeIMYMHBI M pacrpeaeseHus. COBMECTHBIE pacHpeleleHHUs.
Pacripenenenuie cymMMmsl ¥ IPOU3BEAECHNS HE3aBUCUMBIX CIIydallHbIX BEIMYMH. MaTemaTHueckoe
OXMJIAHWE W AMCHEPCHsI CIy4YalHOW BEIWYMHBL. MaTemMaTH4ecKoe OXKHUIAHWE M JUCIEpCUs
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CYMMBI CITy4YailiHbIX BEJIUYHH.

bunapnas cnywaiiHas ~ BenuuuHa, pacnpenenenue  bepnymnu.  I'eomerpuueckoe
pacrpeneneHue. bHHOMHMANbHOE pacCIpelesieHHe W €ro CBOWCTBa. [mImepreoMerpuyeckoe
pacupeneneHre U ero CBOMCTBA.

HenpepbiBable  cnywaiiHple  BenuuuHbl.  [LoTHOCTH  BeposTHOCTH.  DyHKUHS
pacupenenenus. PaBHoMepHOe pacnpeneneHue.

ITokaszaTenbHOE pacupeneseHue, ero napameTpsl.

Pacnpenenenne Ilyaccona u ero mpumenenue. HopmaneHoe pacnpeaenenue. QyHKUuA
Jlanmaca. Ilapamerpsl HOpManbHOrO pacupeneneHus. IIpumepbl CiaydalHBIX —BEJIUYMH,
MOIYMHEHHBIX HOPMAIbHOMY 3aKOHY (IOTPELIHOCTh U3MEPEHU, pocT dyenoBeka). LlenTpanbpHas
IIpesesIbHas Teopema.

HepaBenctBo YeObimena. Teopema YeObimeBa u Teopema bepHymm. 3akoH OOJbIINX
gricenl. BeIOOpOYHBIN MeTO U3MepeHHs BeposTHOCTEH. Polb 3aKoHA OONBIINX YUCEN B HAyKE,
pUPOJIe U OOIIECTBE.

KoBapuanust aByX ciiydailHbIX BenuuuH. [loHSATHE O KOA(Q(UIHMEHTE KOPPEISIIHH.
CoBMecTHbIe HAOMIOJEHUS [JIBYX CIY4YalHbIX BeIMYMH. BpiOopouHblii ko3 duiment
Koppessinuy. JInnelnnas perpeccus.

Craructuueckas rumnore3a. CTaTUCTUKA KpUTEpUS U €€ ypoBeHb 3HauuMocTH. [IpoBepka
MPOCTEUIIUX THUMOTE3. ODMIUPHUYECKUE PpACHPEACNICHUS U HUX CBSI3b C TEOPETUYCCKUMHU
pacupeneneHusaMu. Panrosast koppensusi.

[Toctpoenue coorBercTBUil. VHBEKTUBHBIE M CIOPBEKTHUBHBIE COOTBETCTBUSA. bHEKIMU.
JuckpeTHast HenpepbIBHOCTH. [ [puniun Jupuxie.

Konuposanue. J[BonuHas 3anuche.

OcHoBHble mOHATHS Teopuu rpadoB. [epeBbs. J[Bouuynoe nepeBo. CBS3HOCTB.
Komnonentsl cBsizHoctu. IlyTu Ha rpade. Ditneposl v ['aMUIBTOHOBBI ITYTH.
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3. TEMATUYECKOE IINITAHUPOBAHUE

* Ilpu peanuzanuu conepxanus oduieodOpazoBarenabHoro yuedbnoro npeamera OYIL.04.
Marematuka B npeaenax ocBoeHus OOII CIIO nHa 06a3e OCHOBHOTO OOIIETO
oOpasoBaHus C mojydeHueMm cpeanero oobmiero obpaszopanus (IIIICC3) makcumanbHas
ydeOHast Harpy3ka oOy4varontuxcs mo crneruaibHocTd 40.02.01 IIpaBo u opranu3amnus
COIIMATILHOIO oO0ecneYeHHMsl COLMAIbLHO-PKOHOMUYECKOro mnpoduis coctasiser 339
4acoB (B TOM uucie B (popMe MpaKTHYECKOW MOJATOTOBKH — 4 4.), W3 HUX ayAWTOpHAs
(o0s3aTenbHAS ) HATPY3Ka 00YYAIOIIMXCS, BKITIOYAs MpaKTUYecKue 3aHsaTust — 234 yaca 1o
ouHoOi (popme oOyueHHs u 26 4acoB — IO 3a04HOM (hopMme OOy4deHHs; BHeAyIAUTOpHAS
camocTtosiTenpHas padora crynentoB — 105 gacoB mo ounoii ¢opme oOyuyenus u 313
4acoB — I10 3a09HOU popme 00ydeHUsI.

B coorBeTcTBUM C IIJIAaHOM y‘I66HOFO mnmponecca MnpeayCcCMoTpeHa IMPOMCIKYTOYHAA
aTTeCTanus B (I)opMe OK3aMCHa.

‘ Y4yeOHast HATPY3Ka 00y4aIOIINXCS
5 g o0s3aTeJIbHAsA
R = ayauTOpHAas
= | o5 &
HaumeHoBaHue pa3iesioB U TeM = > F = B T.4.
i 5¢ E ]
S | 2| E R
= T 9 ) £ =2
S = 5 E S=| 88 =
< o © & | Beero FE | EF &
< 5 S E R | e &
= | =% ¢ sE|2EE
; e =] 8 .% 9
s = S S &
Bl & 2| BE
Pa3zpnen 1. Anre6pa u Hayajia aHaIU3a 217 1 199 18 12 6
Tema 1.1. IToBTOpenue 4 0 4
Tema 1.2. DnemMeHTBl TEOpUHM MHOXKECTB H 7 1 6 1 1
MaTeMaTHYeCKOM JOTMKH
Tewma 1.3. JlelicTBUTENbHBIC YHCITA 9 0 9 0 0 0
Tewma 1.4. CreneHHast QyHKIUSA 13 0 12 1 1 0
Tema 1.5. Iloka3zarenbHas GyHKIMS 17 0 16 1 1 1
Tema 1.6. Jlorapudmudeckast QyHKIHS 31 0 29 2 1 1
Tema 1.7. Tpuronomerpudeckue GopmMyIbl 13 0 12 1 1 0
Tema 1.8. Tpuronomerpruyeckue ypaBHEHHUS 31 0 29 2 1 1
Tema 1.9. Tpuronomerpuyeckue QyHKINU 17 0 16 1 1 0
Tema 1.10. IlpousBogHast u ee reomerpuyeckuii | 26 0 23 3 2 1
CMBICIT
Tema 1.11. IlpumeHenue mnpousBomHOW K | 27 0 24 3 2 1
HCCJIEIOBAHUIO (PYHKIIMH
Tewma 1.12. UaTeTpan 22 0 19 3 2 1
Paznen 2. Komounaropuka. OcHoBbl Teopum | 31 1 29 2 2 0
BEPOATHOCTEN U MATEMATHYECKOH CTATHCTUKHU
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Tema 2.1. KomOunaropuka. bunom HeroToHa 13 1 12 1 1 0
Tema 2.2. DimeMEHTBI TEOPUM BEPOSTHOCTEH M 18 1 17 1 1 0
MaTeMaTUYECKON CTaTUCTUKHU

Pa3nen 3. 'eomerpus 91 1 85 6 6 0
Tema 3.1. [TapanneasHOCTH u| 29 0 28 1 1 0
NEPIEeHIUKYIAPHOCTh MPSMBIX M IUIOCKOCTEH B

MPOCTPAHCTBE

Tewma 3.2. MHOTOTrpaHHUKHT 9 0 8 1 1 0
Tewma 3.3. BekTOpBI B IPOCTPaHCTBE 9 0 8 1 1 0
Tewma 3.4. MeTo1 KOOpJIMHAT B MPOCTPAHCTBE 13 0 12 1 1 0
Tewma 3.5. [lunuaap, KoHyc, map 14 0 13 1 1 0
Tema 3.6. O0beMbI TEN 17 1 16 1 1 0
BCETI'O 3A KYPC 341 4 313 26 20 6




KoauvecTBo
4acoB (B T.4. B

Ne HaumeHoBaHue pa3ieioB U TeM dhopme Buzu popma I[InanupyemMble pe3yJbTaThl
n/n . | y4eOHOTrO 3aHATHS
NMPaKTHYECKOi
MOJATOTOBKH)
1 DJIEMEHTHI TEOPUU MHOXKECTB U 1(1) Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3, MP4, MP8, MP9,
MaTEMAaTHYECKOM JIOTUKU I1P61, I1PG2,
2 Crenennast QyHKIHS 1 Ypox JIP7, JIP9, JIP10, JIPB13, JIPB14, ITP61, I1PG2, ITPy10,
3 [TokazarenpHast QyHKIHS 1 Ypok JIP7, JIP9, JIP10, ITP61, ITPG2, ITpy9, I1Py10,
4,5 | Jlorapudmuueckast GyHKITUS 2 Jlexuus JIP7, JIPB13, JIPB14, MPS5, T1P6G1, TTP62, I1Py10,
[Ipakr. 3ansTHE
6 Tpuronomerpuueckue GopMyIbl 1 Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3, MP4, MP5, MP8,
MP9, I1P61, I1P62, ITP03,
7,8 | TpuroHOMeTpUYECKUE YPABHCHUS 2 Jlexnus JIP7, JIP9, JIP813, JIPB14, MP5, ITP63, I1P64, [1Py10,
IIpakr. 3ansiTHE
9 TpuronomeTpuyeckue QyHKIHH 1 Ypok JIP7, JIP9, JIP813, JIPB14, MP5, TTP61, ITP62, TIpy9, ITPy10,
10,11, | [IpousBoHas U €€ TEOMETPUUSCKUIA 3 Jlexnus JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3, MP4, MPS,
12 CMBICII [Ipakt. 3ansTHE MP9, T1P65, I1Py10, ITPy12,
13,14, | [IpuMeHeHre MPOU3BOIHOM K 3 Jlexnus JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3, MP4, MPS,
15 MCCIIEIOBAHUIO DYHKIIHI [Ipakt. 3ansTHE MP9, T1P61, ITP62, T1PGS, Tlpy9, [1Py10, [TPy12,
16, | UnTterpan 3 Jlexums JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3, MP4, MPS,
17, 18 [Ipakt. 3ansTHE MP9, I1PGS5,
19 Komb6unaropuka. buaom Herorona 1(1) Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3, MP4, MP5,
MPS8, MP9, T1P61, ITP62, ITP67,
20 | DeMeHTHI TeOpUHU BEPOSTHOCTEH 1 1(1) Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3, MP4, MPS,
MaTeMaTUIeCKON CTaTUCTUKH MP9, 11P61, I1P62, 11P67,
21 [TapannenbHOCTh U NEPHEHAUKYIIPHOCTD 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14, MP2, MP3, MP4,
NPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE MP5, MP§, MP9, IT1P61, ITP62, ITPG6, I1py9, TTPy10,
22 | MHOTOTpaHHUKH 1 Ypok JIPS, JIP7, JIP9, JIP10, JIP813, JIPB14, MP2, MP3, MP4,
MP5, MP§, MP9, 11P61, TTP62, TTP66, ITPy10,
23 BexkTopsl B mpocTpaHcTBE 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14, MP2, MP3, MP4,
MP5, MP8, MP9, 11P61, ITP62, TTPG6, I1py9, ITPy10,
24 Meto 1 KOOpAMHAT B MPOCTPAHCTBE 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3, MP4, MPS§,
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MP9, 11P61, I1P62, ITP66, ITPy10,

25 Huwmnaap, KOHyC, wap Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14, MP2, MP3, MP4,
MP5, MP§, MP9, I1P61, I1P62, ITP66, T1Py10,
26 | O0BbeMbI TEa Ypok JIPS, JIP7, JIP9, JIP10, JIP813, JIPB14, MP2, MP3, MP4,

MP8, MP9, I1PG6, I1Py10, [1Py11,




N

PexomenayemMbie HCTOYHMKH HHGOPMALUHM V151 00yYAKOIIMXCSH:

- OCHOBHAfl JIUTepaTypa:
AmumoB  HI.A., Komsarun [O.A., Tkauesa M.B. Maremaruka: anrebpa u Haudana
MaTEeMaTUYeCKOro aHaju3a, reoMeTpus. Anredpa U Hayajla MAaTeMaTHYECKOTO aHaIM3a
10-11 xmaccel: yueOHWUK i1 00IIe0Opa3oBaTEIbHBIX OpraHu3aluii: 0a30BbIA U
yrayOJieHHbIN ypoBHU. — 3-¢ u3ll. — M.: [Ipocsemenue, 2019. — 463 c.: ui.

Aranacsa JI.C., byry3oB B. ®@., Kagomner C.b. u np. MartemaTtuka: anredpa u Havaia
MaTemMaTtuueckoro ananusza. ['eomerpus. 'eomerpus (6a30BbIii U yri1yOJIeHHbIN YPOBHU).
10—11 xmaccer. — M., 2019.

- IOMOJTHUTEJILHAS JIUTEpaTypa:
Maremaruka: anrebpa W Hadalla MaTeMaTHYECKOTO aHaju3a, reoMmerpus. Anredpa u
HayaJla MaTeMaTudeckoro aHanmsa (B 2 yactsax)  Yacte 1: Mopakosuu A.I'., CeMeHOB
[1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noj penakuueit Mopakosuua A.I'.  10-11,
OO61ecTBO ¢ orpaHnueHHOM oTBeTcTBeHHOCTHIO «MOLl MHemo3unay, 2016

MareMaTrka: anreOpa M Hadajga MaTeMaTHYECKOTO aHajau3a, reoMmerpus. I'eomerpus,
[apeirun U.@., 10-11, OO0 «IPODA»; AO «13natenscTBo [IpocBemenue», 2018
Maremaruka: anrebpa M Hadaja MaTeMaTHMYECKOro aHaiusza, reomerpus. Aisredbpa u
Hayaja MareMaTndeckoro anannsa, Buinenkun H.4., 10-11k1.; Muemosuna, 2016
Anre6pa m Havama wmarematudeckoro anammsa 10-11 xmace, C.M.Huxombckuid,
M.K.IToranos, H.H.Pemernukos, A.B.1lleBkuH,: [Ipocemenne, 2019. — 435 c.:un

- HHTEPHET-HCTOYHHKH:

https://resh.edu.ru/subject/ - Poccuiickast aneKTpoHHas MIKOJIA;

www.fcior.edu.ru (MadopmanmoHHbie, TPEHUPOBOUHBIC i KOHTPOJIBHBIC MATEPUAITIBI).
www.school-collection.edu.ru (Eaunas KoJUIeKIMU — IUQPPOBBIX  00pa30BaTENIbHBIX
pecypcoB).

https://multiurok.ru/kyzaylana/ - mepconanbHBIN caliT mpenoaaBaTens
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