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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o61eoOpa3zoBaTesibHOM yueOHON TuCIUIUIMHA «MaTeMaTuka: mpeJHa3HayeHa
JUISL M3y4eHUsT MaTeMaTHKU B MpodeccroHaNbHBIX oOpa3oBarenbHbIx opranmzanusx CIIO,
peanu3yonmx 00pa30BaTEbHYI0 MPOTPaMMy CpeIHEero oOmero oOpa3oBaHUS B NpeAesax
OCBOGHHSI OCHOBHOU TpodeccnonanbHoil oopazosarensHoii mporpammbl CI1O (OITOIT CITO) Ha
06a3e OCHOBHOrO 0OmIEro oOOpa30BaHMUs MpPHU TOATOTOBKE KBATM(HUIMPOBAHHBIX pabounx,
CIIy’KallluX U CIIEUAINCTOB CPEAHETO 3BEHA.

Conepxxanne nporpammbl «MareMaTuka» HAMpaBiICHO HA JOCTHXKCHHE CIIEIYIOLIUX
LeJIeH:

e obecneueHre ChOPMUPOBAHHOCTH MPEICTABICHUIH O COIMATBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHUX (PaKTOpax CTAaHOBJICHHS MAaTEMATHKH;

e oOccrieueHre  CcPOPMHUPOBAHHOCTH  JIOTUYECKOTO,  AITOPUTMUYECKOTO |
MaTeMaTH4YeCKOTO MBIIILICHHUS;

e o0OecrieyeHne cHOPMUPOBAHHOCTH YMEHUH MPUMEHSTDH MOJyYCHHbIE 3HAHUS TPU
PCIICHUHN Ppa3JIMYHbIX 3a7a4,

e oOccrieuycHre CHOPMUPOBAHHOCTH TMPEICTABICHHA O MaTeMaTHKEe KaK 4YacTh
00IIIeYeIOBEYCCKON KYJIbTYPhl, YHHBEPCAILHOM S3bIKE HAYKH, IO3BOJISIOIIEM
OIMIKMCBIBATh U U3Yy4YaTb PCAJIbHBIC IPOUCCCHI U SABJICHUA.

[IporpamMma y4ueOHON AMCHUTUIMHBI «MaTeMaTHKay SIBISICTCS OCHOBOHM ISl pa3pa0dOTKH
pabouux mporpaMM, B KOTOPBIX MpoQecCHOHAIbHBIE O00pa3oBaTeIbHBIC OpraHU3AINH,
peanmu3yomme 00pa30BaTENbHYI0 IMPOTpaMMy CpenHero oOmero oOpa3oBaHUS B Ipeenax
ocoenus OIIOIT CIIO na 06aze OCHOBHOro 0O0IIEro 0oOpa3oBaHHUA, YTOUHSIOT COJEp>KaHUE
yueOHOro Marepualia, MOCIeAOBaTEIbHOCTh €ro W3Y4YEeHHMs, paclpeesieHne yueOHBIX 4YacoB,
TEMaTUKy pedepaToB, BHABI CAMOCTOSTEIBHBIX pabOT, YYHUTHIBAS CHEIUPUKY MPOrpaMMm
MOJATOTOBKUA KBATU(DHUIIMPOBAHHBIX pPa0OUYUX, CIYXKAIIUX M CICIHATUCTOB CPEIHEr0 3BEHA,
ocBarBaeMoi Mpodheccuu Win CHeualbHOCTH.

ITporpamma MOXKET UCHOIB30BATHCS APYTUMH MPOpeCcCHOHATBHBIMU 00pa30BaTEIbHBIMU
OpraHu3aLUAMH, PEATH3YIOIIMMU 00pa30BaTeNIbHYIO IPOTPaMMy CPEIHETro 00IIEero 0opa3oBaHMs
B nipezaenax ocsoeHust ocHosHoi OIIOII CIIO na 6a3e ocHoBHOTrO 06111er0 00pazoBanus (IITIKPC,
[IICC3).

OBIIASI XAPAKTEPUCTUKA OBIIIEOBPA3OBATEJIBHOM
YUYEBHOM JUCIHUIIINHBI <MATEMATHUKA»

Martemaruka sBisercs (yHIaMEHTAIbHONW OO0IIe00pa3oBaTENbHON AUCIUIUIMHON CO
CJIIOKHUBIIIUMCSA YCTOﬁqHBBIM CO}Iep)KaHI/ICM nu 06IIII/IMI/I Tpe6OBaHI/I$IMI/I K TITIOATIOTOBKEC
o0ydJaronuxcs.

OO6mue ey u3yd4eHuss MaTeMaTUKH  PealI3yIOTCS B YETHIPEX HalpaBICHUSX:

1. oOmee npencraBieHrne 00 UAESIX U METOaX MaTEMaTUKH;

2. WHTEIUIEKTYyaJIbHOE pa3BHUTHE;

3. OBIaJeHHe HEOOXOUMBIMUA KOHKPETHBIMU 3HAHUSMHU U YMEHUSIMU;
4, BoCIIHUTATEILHOE BO3IEHCTBHE.



Copepxanve y4eOHOM IUCHUIUIMHBI pPa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMHU
COJIepKATEIbHBIMU JINHUSAMU 00Yy4EHUSI MAaTEMATHKE:

e anreOpavyeckas JMHMS, BKJIOYAIOLlash CHCTEMAaTU3alMI0 CBEICHUI O Yuciax;
M3Y4YE€HHE HOBBIX U 0000IIEeHNEe paHee U3YYEHHBIX omepanuil (BO3BElIECHUE B
CTENeHb, U3BJICUCHUE KOPHA, Jorapu(MupoBaHHE, CHHYC, KOCUHYC, TaHIEHC,
KOTaHT'€HC U 00paTHbIE K HUM); U3YUYE€HHE HOBBIX BHJIOB YHCIIOBBIX BBIPAKEHUHN U
(GbopMyI; COBEpIICHCTBOBAaHME MPAKTUYECKUX HABBIKOB U BBIYMCIUTEILHOM
KYJIbTYpBl, PaCIIMPEHUE M COBEPIICHCTBOBAHUE alreOpanyuecKkoro ammnapata,
cOPMHPOBAHHOTO B  OCHOBHOM IIKOJIE, M €r0 MPUMEHEHHE K pPEIICHUIO
MaTEMaTUYECKUX U MPUKIIAJHbIX 33/]a4;

® TEOpeTUKO-(QYHKIMOHAIbHAS ~ JIMHUS, BKIIOYAIOIIAs  CHCTEMAaTH3alUI0 U
pacupeHue CBeAeHH 0 (QyHKINAX, COBEPLUICHCTBOBAHNUE I'pa)UUeCKUX yMEHHI;
3HAKOMCTBO C OCHOBHBIMM MJIEIMH U METOJAMU MAaTEMAaTUUYECKOIO aHajIu3a B
o0beMe, TMO3BOJISIONIEM HCCIEN0BAaTh dSJEMEHTapHble (YHKIMU W pelIaTh
MpOCTeHIINe reoMeTpudeckre, GU3nIecKue 1 Ipyrue MpuKiaJHble 3a/1a4u;

® JIMHUS YpPaBHEHUU M HEPABEHCTB, OCHOBaHHAs Ha IOCTPOEHUHU U MCCIEAOBaHUU
MaTeMaTHYECKUX MOJIENIeH, TepeceKaromascsi ¢ aaredpandyecko M TeOpEeTUKO-
(GYHKIMOHATBHON JIMHUSMH M BKIIOYAIOIIAS Pa3BUTHE M COBEPLICHCTBOBAHWE
TEXHHUKH anreOpandecKkux npeoOpa3zoBaHuil Uil pelieHUs] ypaBHEHUI, HEPAaBEHCTB
u cucrteM; (HOpPMUPOBAHHUE CIOCOOHOCTH CTPOUTH U HMCCIEAOBAaTH MPOCTEHIINe
MaTeMaTHYeCKUe MOJIEIH MPHU PEUICHUH MPUKIAJAHBIX 33/1a4, 33/1a4 U3 CMEXHBIX U
CHeIHabHBIX AUCLIHUIUINH,

e TreoMeTpHuYecKas JIMHUS, BKJIIOYAIONIAs  HAMISAJIHBIE MPEACTAaBICHUS O
MIPOCTPAHCTBEHHBIX (PUTYpax M U3yueHHUE UX CBOICTB, (OPMUPOBAHUE U Pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)KEHHs, PAa3BUTHUE CIOCOOOB T'€OMETPHUYECKHX
U3MEpEeHUll, KOOPJMHATHOIO M  BEKTOPHOIO  METOAOB Ui  PELIeHUS
MaTeMaTHUYeCKUX U MPUKJIAJHbIX 3a]1a4;

e cToXacTHYecKas JIMHHUS, OCHOBaHHAs Ha pPa3BUTHM KOMOWHATOPHBIX YMEHHUH,
IIPEICTaBICHUM 0 BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY>KaIoILIEero Mupa.

B Temartmyeckux miaHax NOporpaMMbl — y4ueOHBIM MaTepuall mHpeicTaBieH B (opme
YyepeyIoIerocsi pa3BepThIBaHUS OCHOBHBIX  COJEpXaTelbHbIX JIMHUM  (anreOpanydeckoi,
TEOPETUKO-(PYHKIIMOHAIBHON, ypaBHEHUI M HEpaBEHCTB, TI'€OMETPUYECKOM, CTOXaCTUYECKON),
YTO MO3BOJISIET TMOKO MCMOIb30BaTh UX PACIONOKEHHE U B3aUMOCBSI3b, COCTABIATh padounii
KaJICHJApHBIA IJIaH, MO-pa3HOMY uepenys yueOHble Tembl (TJ1aBbl y4eOHHKaA), YUYUThIBas
npoduis npodeccuoHanbHOro odpa3oBaHus, crenupuky ocBanBaeMoil npogeccun CIIO umu
cneuuanbHoctd CIIO, rmyOuHy u3yueHHsl Marepuaia, YpOBEHb MOJTOTOBKH CTYAEHTOB II0
npenMety. M3yueHue obmreoOpa3oBaTenbHON yueOHOUW AucUUIUIMHBL «Marematuka: anredpa,
Hayaja MaTeMaTHYeCKOro aHalu3a, T€OMETPHs» 3aBepllaeTcs MOJBEACHHEM HMTOTOB B (opme
PK3aMEHa B paMKax MPOMEKYTOYHON aTTECTAllMU CTYJIEHTOB B IIPOLIECCE OCBOECHMS OCHOBHOM
OIIOII CIIO ¢ momyuenuem cpennero obmiero oopazosanwus (IITIKPC, TIIICC3).



CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILINHBI

BBEJIEHUE

MaremaTiika B Hayke, TEXHUKE, SKOHOMHUKE, HH(QOPMALMOHHBIX TEXHOJOTHIX U
NPaKTUYECKOH AearenbHOCTU. Llenu u 3agaun n3ydeHns MaTeMaTUKe PH OCBOCHUH Tpodeccuit
CIIO

Tpebosanun k cmyoenmam:

O3HaKoOMIJICHHE C POJIBbI0 MaTEMATHKHU B HAYKC, TEXHUKE, SKOHOMHUKE, I/IH(l)OpMaHI/IOHHBIX
TCXHOJIOTHAX U HpaKTH‘{CCKOfI JACATCIIBHOCTH.

O3HaKOMIJICHHE C IEIISIMH 1 3aga4aMi U3Yy4YCHUSA MaTEMAaTUKU IIPpU OCBOCHUU npoq)eccnﬁ
CI1I0

PA3ZBUTHUE ITIOHATHUA O YUCJIE

Lenbie u panpoHanbHblie yncia. JlefcTBurensbHbie yncna. [IpubnukeHHble BHIYUCICHUS
Tpebosanusn k cmyoenmam:

Brimonnenue apudMeTndeckux IeiHCTBUN HaJl YUCIIaMH.

Haxoxnaenus HpI/I6J'II/I)I(eHHLIX 3HAQYCHUH BEIHMYUH H HOl"pGH.IHOCTCﬁ BBIHHCHCHHﬁ,
CpaBHCHHEC YU CJIOBBIX Bblpa)KeHHfI.

®YHKIUU, UX CBOMCTBA U TPA®UKH

Omnpenenenne 007acTH ONPEACICHUS W MHOXKECTBO 3HAa4YeHUH, Tpaduk (yHKIUH,
NOCTpoeHHE TpaduKOB JHMHEHHOW (QYHKIMH. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTH,
NEPpUOANIHOCTD. HpOMe)KYTKI/I BO3pacCTaHus U Y6I)IBaHI/I$[, HauOoJIbIlIeE U HAUMEHBIIIEES 3Ha4YCHUI,
TOYKH SKCTpeMyMbl. ['padudeckas nHTepnperanus.

Tpeobosanusn k cmyoenmam:

O3HakOMJICHME C TIOHATHEM IIEPEMEHHON, IpUMEpaMU 3aBUCHUMOCTEH MEXIy
nepeMeHHbIMU. O3HAaKOMIIEHUE C MOHSITHEM rpaduka, onpeaeseHue NPUHAIIEKHOCTH TOUKH K
rpa¢uky ¢pyHkunu. O3HaKOMIIEHHE ¢ TpUMEpaMu (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHbBIX
mpoueccax M3 CMEXHBIX TUCHUIUIMH. O3HAKOMJIEHHE C J0Ka3aTelIbCTBAMU PACCYKICHUSIMHU
CBOMCTB kBajapaTuyHoi (yHkumu. [loctpoenue u utenue rpapukoB pyHkuuid. MccnenoBanue
¢byHkun. BeinonHenue npeoOpa3oBaHuil rpaduka QyHKIMH.

KOPHU, CTEIIEHU, UPPAIIMUOHAJIBHBIE YPABHEHUA

Kopuu HarypanmbHOW cTenmeHW uuciia U uX cBoWcTBa. CTENMeHW € palroHaIbHBIMHU
MOKa3aTeNsIMH, UX cBolicTBa. CTENEeHH ¢ IeHCTBUTENIbHBIMU TIOKA3aTeNIAMH U UX cBoiicTBa. KopHu
HATypaJbHON CTENEHW 4YHClia U WX cBoMcTBA. CTENMEHU ¢ palMOHAIBHBIMU TMOKa3aTeNIIMH, UX
cBolicTBa. CTeNeHu C IeWCTBUTEIbHBIMU MTOKA3aTEISIMU U X CBOMCTBA.

Tpeobosanusn k cmyoenmam:

O3HakoMJIEHHE C MTOHATUEM KOPHS N-Ol CTENEeHH, CBOMCTBAMM PAJUKAJIOB U MPaBUIIAMU
cpaBHEHHUS KOpHeW. DopMyTHpOBaHHE ONIPEACIICHHS KOPHS M CBOMCTB KopHEei. [IpeobpazoBanue
YHCIIOBBIX M OYKBEHHBIX BBIPAKEHUH, COACPKAIIUX PAAUKAIBI. 3alChIBaHUE KOPHS N-U CTETIEHU
B BUJIE CTENEHU C JIPOOHBIM TOKaszareneM U HaoOopoT. DopMynIupoBaHHUE CBONCTB CTENEHEH.
Brinmonnenue pacueToB mo Gopmynam, coaepKaimumM paaukansl. OnpeneneHne paBHOCUILHOCTH
BBIPAKEHHE C paJuKagaMu. Pemenue nppannoHaIbHbIX YPaBHEHUN

CUCTEMBI AJITEBPAUYECKNX YPABHEHUI

PaBHOCMIIBHOCTH cHCTEM ypaBHEHHMHA. MeToJ peleHus CHUCTeM YpaBHEHHMH (3aMeHa
NepeMEeHHbIX ). MeTo pelieHusl ypaBHEHHUH ¢ UCIIOIb30BaHUEM OTHOPOJHOMN (PYHKITUH.



Tpebosanua k cmyoenmam:

Pemenne cucreM ypaBHEHMH C DIPUMEHEHHEM METOJA 3aMCHBI IIEPEMCHHBIX.
Vcrionb30BaHust OJJHOPOAHOM (DYHKIIMM MTPU PELICHUN CHCTEM YPaBHEHHIA.

ITHOKA3ATEJIbHASA ®YHKIUA

Onpenenenue ¢Gyakiuu, e€ cBoiictBa W rpaduku. I[IpeoOpazoBanue TpaduKoB.
[Toctpoerne u ureHue rpadukoB. MccrnemoBanwe ¢QyHKIMH. PaBHOCHIIBHOCTH ypaBHEHUIA.
OcHOBHBIE TIPUEMBI pEIICHUs [10KA3aTeIbHBIX YpaBHEHWH. PaBHOCHMIBHOCTH HEpPAaBEHCTB.
OCHOBHBIE TIPUEMBI PEIICHUH TOKa3aTEIbHBIX HEPABEHCTB

Tpebosanun k cmyoenmam:

O3HaKOMJICHHE C ONpEICIICHHEM IT0Ka3aTeabHOH (YHKIUH, (OPMYIUPOBAHUE E€rO.
Haxoxnenne obnactu ompeneneHus u oOmactu 3HaueHus (yHkiuu. [locTpoeHne u dTeHUe
rpadukoB. BeimonHeHne mnpeoOpa3oBanmii rpaduka (yHKIUMU. PemeHwe moka3aTelbHBIX
YpaBHEHHUU C MPUMEHEHHEM BCE NPHEMOB (pa3lio’KEHHWE HAa MHOXKUTENH, BBEJIECHUE HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKH, TIpaduueckoro wmeroza). PemeHwe cucTeM MOKa3aTeIbHBIX
YPaBHEHUU C MPUMEHEHHH Pa3InIHBIX CIIOCO00B. O3HAKOMIICHHUE C OOIIMMHE CTIOCO0aMU PEIIeHUs
MOKa3aTeIbHBIX HEPAaBEHCTB, MCIOJIb30BAaHHE CBOWCTB W TpapuKoB (QYHKIUH TPU pPEHICHUU
MOKA3aTeIbHBIX HEPABEHCTB. PelieHWe HEPAaBEHCTB W CHUCTEM HEPABCHCTB Pa3IMYHBIMU
croco0amu.

JJOTAPUOMHUYECKAA @YHKIUSA

OcHoBHOe Jorapu¢pmuueckoe ToxAecTBO. CBoicTBa sorapu@gmon. JlecaTUUHbIE U
HaTypaJbHbIE JIOTapu(MBI. TIepexoa K HOBOMY ocHOBaHHi0. OOjacTe ompeaereHus U 001acTh
3HaueHHs JorapudmMuueckold (yHKIUM M TMocTpoeHue rpaduka (yHKIuU. PaBHOCHIBHOCTH
JOrapu(MHUUECKUX YpaBHEHUH W cucTeM ypaBHeHUH. OCHOBHBIE TPHEMBI pPEHICHUS
norapupmMuueckux ypaBHeHui. JlorapudmMuueckue HepaBeHCTBA, OCHOBHBIE IPUEMBI H CIIOCOOBI
UX peuIeHus

Tpebosanusn k cmyoenmam:

Boimonnenue mnpeoOpa3oBaHMsl BbIpaKEHUN, NpUMeHEHUE (GOpMYJ, CBS3aHHBIX CO
cBoiicTBamu Jorapu¢mos. [loctpoenue u urenue rpaduxos ¢pynkumii. UccnenoBanue pyHKIMH.
Boinonnenue npeoOpazoBanuii rpaduka Gynkuuu. [ToBTopeHne paBHOCUIBHOCTH ypaBHEHUH U
e IMpUMeHeHue K Jorapu(MUUECKuM ypaBHEHUsAM. PerieHue norapugMuyeckux ypaBHEHHH U
cucTeM ypaBHeHMi. Vcrionb3oBaHue CBOWCTB U U rpadukoB GyHKIUI AJs pelieHus] ypaBHEHUH.
[ToBTOpEHNE OCHOBHBIX NPUEMOB PEIICHUS CHCTEM ypaBHeHUH lcmnosiab3oBaHuE CBONCTB U
rpadukoB QYHKIMH NpU pelIeHUH HEpaBEHCTB. PellleHne HepaBeHCTB U CHCTEM HEPaBEHCTB C
NPUMEHEHHUEM Pa3IMUHBIX CIIOCOOOB

MPAMBIE U ITIJIOCKOCTH B TIPOCTPAHCTBE

IIpenmer crepeomerpun. OCHOBHBIE MOHATUS M aKCUOMBI CTEpeoMeTpuu. B3ammuHoe
pacIioJIOKEHNE MPSAMBIX M INIOCKOCTENM B MpOCTpaHCTBE. I[leprneHIuKyIspHOCTh NPSIMON M
IUIOCKOCTH, TNEPHNEHAMKYJIAp W HaKIOHHAsd. B3auMHOE pacrnonokeHue JAByX NpsSIMBIX B
npoctpaHcTBe. [lapamienbHOCTE MNpPSAMOM W INIOCKOCTH. IlapaimenbHOCTh  IUIOCKOCTEH.
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA.

Tpeoosanusa k cmyoenmam:

@opMyIMpOBKa OCHOBHBIX IIOHATHM M aKCHUOM cTepeoMeTrpun. POopMylIHpoBKa H
MIPUBEJCHUE J10KA3aTEIbCTB B3AUMHOTO PACIOJIOKEHUS MPSMBIX M IJIOCKOCTEW B IPOCTPAHCTBE.
BrinonHenue nmocTpoeHyst B3aUMHOIO PACIIOIOKEHUS MPSAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.
BrimonHeHus mocTpoeHus NepreHIuKyIIpHON IpAMOii K riockocT. M300pakeHne Ha pUCyHKax
Y KOHCTPYMPOBAaHUE HAa MOJEISAX NEPIEHIUKYJISIPOB U HAKIOHHBIX K IJIOCKOCTH. OnuChIBaHNE
PAcCTOSIHUS OT TOYKH J0 IUIOCKOCTH, OT MPSIMOM 0 INIOCKOCTH. DOpMyYIMpPOBKa U NPHUBEACHUE



JI0Ka3aTeJIbCTB IIPU3HAKOB B3aUMHOT'O PACIIOJIOKEHUS MPAMBIX U IIIOCKOCTEN. POopMynupoBaHue
OmnpeAeieHU, MPU3HAKOB M CBOMCTB MapaJjIeIbHbIX IUIOCKOCTEeH. [IpuMeHeHne nmpu3HaKkoB U
CBOMCTB PacIOJIOKEHUS IIPAMBIX U IIJIOCKOCTEM IPU PELICHUH 3a1a4

MHOI'OI'PAHHUKH 1 IJIOIIA I WX IOBEPXHOCTEM

Bepmunbl, pebpa, TpaHM MHOTOTpaHHUKA. MHOTOTpaHHbIE YIJbl.  BbImykibie
MHOrorpaHHuku. Onucanume M XapakTepuctuka  npusmbl.  lloctpoenume  mpusmel,
napajulelienunesa, Kyoa. IOCTPOCHUE CEUCHMH INPU3MBI, Mapamienenunena, kKyba. M3ydenue
dopMyn JuUIsl BBIYMCICHHS IUIOIIAZEH ITOBEpXHOCTEH MpU3MBbI, Mapajulenenunena, Kyoa.
IInpamupa. IlpaBunbHas nupamuaa. Y ceuenHas nupamuja. Terpasap

Tpebosanusn k cmyoenmam:

Onucanve M XapaKTEpUCTHKA Pa3IUYHbIX BUJOB MHOIOTPAHHUKOB, IEPEUYMCICHUE HX
JJIEMEHTOB M CBOMCTB. M300pa’keHME MHOTOIpDAaHHUKOB U BBIIOJHEHHE IIOCTPOCHHUS Ha
M300paXEHUSIX U MOJIEISIX MHOTOTPAaHHUKOB. O3HAaKOMIIEHHE C IOHATHEM IIOIIAIU TIOBEPXHOCTU
MHOrOrpaHHuka. M3ydenue Qopmya uis  BBIUMCICHHUS  IUIOMIAJEH  MOBEpXHOCTEH
MHoOrorpaHHukoB. OnucaHue M  Xapakrepuctuka npusmbl. [locTpoeHue  mpusMmsl,
napajuiefienumnena, Kyda. MOCTpOEHUE CEYEHHI MpU3MBbl, Napavienenunena, kybda. Mzydenue
(opMyIT 115 BBIMMCIICHHS TUTOMIA/IeH TOBEPXHOCTEH IPU3MBI, Mapajuiesenumena, Kyoa. Onucanue
U XapaKTepuCTHKa nupamubl. M300paxkenne nupaMubl U yCEUEHHOMN MUPaMHUIbI, TIEpeYrCIICHUE
UX 3JIEMEHTOB U CBOWCTB. M300paxkeHne nupamuabl U YCEUEHHON NMHUpaMUIbl U BBIOJIHEHUE
MOCTPOCHUS HAa HM300pKEHUSX M MOJENSIX MUPAMHIbl M yCEYeHHOW mnupamuibl. V3ydeHue
(dbopMy1 AJis BBIYUCICHUS IO MUpaMUI U YCEUEHHBIX TUPaAMUL.

TEJIA 1 IOBEPXHOCTH BPAILIEHU A

Hunuuap. OcHoBaHMe, BBICOTA, OOKOBasi MOBEPXHOCTh, 00Opasyromias, pa3peptka. OceBbie
CeueHHe M CeueHus, MnapajuieiabHble ocHOBaHHI0. DopMysa IUIOMAAN MOBEPXHOCTH LWIMHApA.
Konyc. Y ceuennslii konyc. OcHoBaHUe, BbIcOTa. bokoBast HOBepXHOCTh, 00pa3yolas, pa3BepTKa.
dopmyiibl IUIOIIAAEH MOBEPXHOCTEH KOHYyca U yceueHHoro konyca. Ilap u cdepa, ux ceuenus.
KacarenpHas mockocts k cpepe. Popmyrna riomany chepsl.

Tpebosanun k cmyoenmam:

O3HakomIIeHHE C BUAMH TeJ BpalieHus, (opMyIrpoBaHUE UX OMPEEICHUI U CBOMCTB.
XapakTepucTuka W H300pakeHHe IMIMHIpPA, €ro pa3BepTKa, cedyeHus. PemieHue 3agad Ha
MOCTPOEHNE CEUCHUM, BBIUMUCIECHUE JIJIUH, PACCTOSIHUH, Tomasei. M3o0paxenue mumHapa u
BBITIOJIHEHUE PUCYHKA 110 YCIOBHUIO 3a1auu. POpMyIMpPOBAHUE ONPENEIICHUN KOHYC U YCEUECHHBIN
KOHYC U WX CBOMCTB. M300pakeHne KOHyca U YCEYEHHOTO KOHYCa M BBITIOJIHEHHE PUCYHKA T10
ycrnoButo  3amaun. Cdepa u map, GOpMyIUpOBaHME HX OMNPEIEICHU U  CBOMCTB.
DopMyTHpPOBaHHE TEOPEM O CEYCHHH Iapa TJIOCKOCTHIO M TJIOCKOCTH, KacaTeabHOH K cdepe.
XapakTtepuctuka U u3zobpaxenue chepsl u mapa. O3HaKOMJICHHE C METOJOM BBIYHCIICHUS
TJIOIIA M TTIOBEPXHOCTHU ChEephI

OBbEMBI

O0bEém u ero m3Mmepenus. MuterpanpHas dopmyna oobéma. Dopmynsl o0bEMa Kyoda,
MPSIMOYTOJIBHOTO ~MapajuieNienunena, npu3Mbl, muiuHapa. Dopmyna o0bEMa MHUPAMUIBL
WNuterpanbras popmyna ooséma. opmyn 06béma koHyca. Popmyra o0bEMa 11apa

Tpebosanun k cmyoenmam:

O3HakOMJICHHE C TIOHATHEM O0OBheMa, aKCMOMAaMH W CBOWCTBaMHU. M3ydeHHE TeopeM O
BBIUMCIICHUH OOBEMOB MPOCTPAHCTBEHHBIX TeJ, pPEIIEHUE 3aJady Ha MpUMEHEHHe QGopMym
BBIUHMCIIEHUS 00BEMOB.

OCHOBBI TPUTOHOMETPUH



Pannannas mepa yrna. BpamarensHoe nBuxeHue. CuHycC, KOCUHYC, TAHT€HC U KOTAHI'€HC
yucna. Dopmynsl npuBencHus. Dopmyinbl  cioxeHus. Popmynbl  yaBoeHUus. Dopmysibl
noJI0BUHHOTO yria. [IpeoGpa3oBaHre CyMMbI TPUTOHOMETPUUYECKUX (DYHKIUN B IPOU3BEICHUE U
NPOU3BENCHUSI B CyMMYy. BbIpakeHHe TpPUTOHOMETPUYECKMX (YHKIHMI dYepe3 TaHIeHC
IIOJIOBUHHOIO apryMeHra. IIpocreimue TpuroHomerpuueckue ypasHeHus. IIpocreiimue
TpUrOHOMEeTpHueckue HepaBeHcTBa. OOpaTHBIE TPUTOHOMETpHUYECKHE (QYHKIHUU. APKCUHYC,
apKKOCHHYC, apKTaHI'€HC.

Tpebosanusn k cmyoenmam:

N3ydyeHne paninaHHOrO METOAA W3MEPEHUsS YIJIOB BpAIllEHUS U UX CBS3U C I'PaJyCHOMN
Mmepoil. M300pakeHue yrioB BpalleHHUs Ha OKPYKHOCTH, COOTHECEHHME BEIMYHMHBI YIJla C €ro
pacrionoxxeHrueM. @opMyTUpOBaHHE ONPENEICHUNH TPUTOHOMETPUUECKUX (DYHKIUHI IS yriioB
IIOBOPOTa M OCTPHIX YIJIOB HPSMOYIOJIBHOTO TPEYrojbHHKa U OOBSICHEHHE UX B3aUMOCBSA3H.
[IpuMeHEeHHEe OCHOBHBIX TPUTOHOMETPUYECKMX TOXKAECTB IS BBIYMCIEHUS 3HA4YECHUMN
TPUTOHOMETPUUYECKMX (DYHKIMM 10 ofHOM uxXx HUX. V3ydyeHue OCHOBHBIX (OpMYI
TPUTOHOMETPHHU: (POPMYJIIBI CIIOKEHHUS, yIBOCHHUS, TPEoOPa30BaHUs CyMMBI TPUTOHOMETPHYECKUX
(GyHKLUI B IPOU3BEACHUE U MPOU3BEIECHUS B CYMMY U IPUMEHEHHE ITPU BHIUMCIICHUHN 3HAUYCHUS
TPUTOHOMETPUUECKOIO BBIPAKEHUS M ympolieHus ero. O3HaKOMIIEHHE CO CBOWCTBaMU
CUMMETPUM TOYEK Ha EJUHMYHOM OKPYKHOCTM U IpPUMEHEHHe MX i1 BbIBoJAa (opMyi
npusBeneHus. Pemenne no Qopmynam U TPUTOHOMETPUUYECKOMY KpPYTY IPOCTEHIIMX
TPUTOHOMETPUUYECKUX ypaBHeHMH. [IpuMeHeHue oOLIMX METOAOB pELIEHHUsS YpaBHEHH
(mpuBeneHNE K JMHEMHOMY, KBaJpaTHOMY, METOJ pA3JIOKEHHUs Ha MHOXHUTENIU, 3aMEHBI
HNEPEMEHHOI) NpU pelIeHUN TPUTOHOMETPUUYECKHX YPaBHEHHH. YMeHHe oTMeuaTb Ha Kpyre
pelIeHNs IPOCTENIINX TPUTOHOMETPUYECKUX HEpPAaBEHCTB. O3HAKOMIIEHHUE C MIOHATUEM 00OpaTHBIX
TpUroHOMeTpHUUYecKUX PpyHKIMH. M3yueHue onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHTeHCca
yrcna, (OopMylIMpoBaHHE WX, W300paKEHHE Ha EAMHUYHON OKPYXHOCTH, MPUMEHEHUE NpHU
pELIEHUN ypaBHEHUI

JEKAPTOBBI KOOPIUHATBI B ITPOCTPAHCTBE

[IpsmoyronbHas (AekapToBa) cucTeMa KOOpIuHAT B pocTpancTse. Dopmyra paccTosHUS
MEXly IByMsI TOUKaMU. Y paBHEHUA c(epbl, INIOCKOCTU U TIPSIMOH.

Tpebosanun k cmyoenmam:

O3HakOMJIEHHE C TOHSATHEM BekTopa. M3ydeHue nexkapTOBOM CHUCTEMBbI KOOpAMHAT B
IIPOCTPAHCTBE, IOCTPOCHUE IO 3aJaHHBIM KOOpAWHATAM TOYEK M IUIOCKOCTEH, HaXOXKIEHUE
KoopAuHAaT Touek. HaxokleHue ypaBHEHUH OKPYXKHOCTH, c(epbl, IUIOCKOCTH. Brrumcienue
PACCTOSTHUHN MEXAY TOUKaMHU.

BEKTOPBI B IIPOCTPAHCTBE

Bextopsl. Moaynb BekTtopa. PaBeHCTBO BekTOpOB. ClI0KEHHE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. Pa3joxeHue BEKTOpa 0 HAIpaBJIEHUSAM. YTOJI MEXIY IBYMs BEKTOPaMHU.
ITpoexkunss BekTOopa Ha ocb. KoopaumHaTel BekTtOpa. CKaylsspHOE IPOU3BENECHHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPU PEILIEHUU MaTEMaTUYECKUX U MPUKIIaJHBIX 3a/a4.

Tpebosanus k cmyoenmam:

N3ydeHue cBOMCTB BEKTOPHBIX BEIMYMH, MPABUIJ PA3JI0KEHUS BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, MIPABUJI HAXOXKJICHUS KOOPJAMHAT BEKTOpPA B MPOCTPAHCTBE, MPABWI JEHUCTBUH C
BEKTOpaMH, 3aJJaHHbIMU KoopAuHaTamu. [[puMeHeHne Teopuu Mpu pelieHN  3a1ad Ha IeUCTBUS
¢ BekTopamu. M3ydyeHune CKaipHOro NpOU3BEICHUS BEKTOPOB, BEKTOPHOTO YPAaBHEHUS PSIMOM U
mI0CKOCTH. [I[puMeHeHne Teopuu Mpyu pelIeHU  3a/1a4 Ha JICUCTBHS C BEKTOPAMH, KOOPIUHATHBIN
METO/1, IPUMEHEHHUE BEKTOPOB JIJIs1 BBIUUCIICHUS BEJIMUMH YTIIOB U paccTOssHUM. O3HaKOMIIEHHE C
JI0KA3aTeJIbCTBAMH TEOPEM CTEPEOMETPUU O B3aMMHOM PACIIOJIOKEHUHU MPSIMBIX U MIIOCKOCTEH ¢
HCIIOJIb30BAaHUEM BEKTOPOB



YUCJIOBBIE TIOCJEJOBATEJIBHOCTHU U IIPEJAEJI ®YHKIIUN

CriocoObl 3aaHusl U CBOWCTBA YMCIOBBIX mocienoBarenbHocTed. [loHsaTue o mpexaerne
MOCIICIOBATEIILHOCTH. CymiecTBoBaHUE npezena MOHOTOHHOM OTpaHUYCHHOU
nocienoBareabHocTH. CyMMHUpOBaHWE TOCTeI0OBaTeIbHOCTEH. beckoHeuHo  yObIBaromias
reoOMeTpUUECcKasi MPOrpeccus U €€ CymMma.

Tpebosanusn k cmyoenmam:

O3HaKkoOMJICHHE C TIOHSATHEM YHCIIOBOW IOCIEI0BATENBLHOCTH, CIIOCO0aMH €€ 3a/aHus,
BBIYMCIICHUSIMU €€ wieHOB. O3HAKOMIIEHME C TOHATHEM IIpejesia I0CIEA0BATEIbHOCTH.
O3HaKOMJICHHE C BEIYUCIEHHEM CYMMBbI OECKOHEYHOT'O YMCIOBOT'O Psijia Ha IPUMEPE BHIYMCIICHUS
CyMMBbI O€CKOHEUHO YObIBalolleii reOMEeTpHUUecKoi mporpeccun. PerieHue 3aa4 Ha IpUMEHEHHE
(dopMyIbl cyMMBI 0€CKOHEYHO yOBIBAIOLIEH T€OMETPHUYECKOM MPOrpeccun

IMPOU3BOJHASA @ YHKIIUHN

[lonatne o mnpous3BOIHON (YHKIMH, €€ TeOMETPUYECKUH U (PU3MUYECKHIH CMBICI.
VYpaBHeHHEe KacaTeabHOU K rpaguKy ¢pyHKIMU. [Ipon3BoHbIE CyMMBI, pa3HOCTH, IPOU3BEICHHUS,
yacTHble. [Ipon3BOHBIE OCHOBHBIX 3JEMEHTApHBIX (GyHKUWH. IIpuMeHeHne TPOM3BOTHOU K
UCCIIeIOBaHUI0 (QYHKIMI M mnocTtpoeHuto rpaduxos. [IpomsBoanbie oOpaTtHOM (yHKIMM U
KoMno3uuu GyHkuuu. [Ipumepsl nCnonb30BaHus MPOU3BOAHOM JUIsl HAXO0XK/IEHUS HAWTy4IIero
peleHys B NMPUKIATHBIX 3a7adax. BTopas mpousBoaHas, ee reoMeTpudecKuid U (pu3ndecKui
cMbica. HaxoxaeHune cKopocTu st pomecca, 3alaHHOro (hopMyIiol U rpauKkoM

Tpebosanusn k cmyoenmam:

O3HakOMJICHHE C TIOHATHEM MPOW3BOJMHOW. I3ydyeHne u QopMyIupoBaHHE €€
MEXAHUYECKOT0 U FEOMETPUUECKOT 0 CMBICIIA, U3YYEHHE AJITOPUTMA BBIYUCIICHUS IPOU3BOJIHOM Ha
NpUMepe BBIYHMCICHUS MTIHOBEHHOW CKOPOCTH M YIJIOBOTO KOI((UIMEHTa KacaTelbHOM.
CocraBneHue ypaBHEHHs KacaTeJIbHOM B 001eM Buje. Y cBoeHue npaBuil 1updepeHIupoBaHus,
TaOJMUIBI TPOW3BOAHBIX DJIEMEHTAapHBIX (QYHKUWH, NpUMeHeHHe s TuddepeHInpoBaHUs
(byHKLUH, COCTAaBIECHUs YpaBHEHUs KacaTenbHOH. M3yueHue TeopeM o CBSA3U CBONCTB (PYHKIMH U
IPOU3BOJHON, (QopmynupoBka ux. lIpoBereHune ¢ MOMOUIBIO MPOU3BOJHON HCCIIETOBAHUS
GbyHKLIMY, 3a7aHHON (opMyIoil. YcTaHOBIEHHE CBS3H CBOMCTB (DYHKIIMU U MPOU3BOIHOM MO MX
rpaduxam. [IprMeHeHHe MPOM3BOAHOM ISl pellleHus 3ahad Ha HaxoxnaeHue. Haubombliero,
HaVMEHBILIET0 3HAYCHUA U Ha HAXO0XKICHUE DKCTPEMYMA.

INEPBOOBPA3HAS N UHTEI'PAJI

IIpuMeHeHHE ONpPENeNeHHOr0 MHTErpajga il HaxOXKICHUs IUIOIIAJd KPUBOJIUHEHHON
Tpaneuuu. @opmyna Herotona—IJleitbnuna. Ilpumepsl nmpuMeHeHuss MHTerpaja B (U3MKE U
TE€OMETPHUH.

Tpeobosanusn k cmyoenmam:

O3HakomJieHHME C TIOHATHEM MHTerpaja U TnepBooOpasHoi. M3yueHue mnpaBuia
BbIUKCIIEHUs] TepBooOpa3Hoil U TeopeMbl HbroToHa— JleitbHuna. Pemenue 3amay Ha CBSI3b
epBOOOPA3HOI U ee TPOU3BOIHON, BEIUUCIIEHHE TEPBOOOPa3HOM 1 JaHHOU QyHKIMK. Perenne
3a]a4 Ha IPUMEHEHNE UHTErpajia Iyl BBIYUCICHUS (PU3NUECKUX BEIMUMH U ILTOMAe

KOMBHUHATOPUKA

OcHOBHbIE TOHATHS KOMOMHATOPUKH. 3aJayd Ha [OJACYET 4YHUCJIa pa3MelIeHUH,
NepeCcTaHOBOK, coueTanuil. Pemenue 3a1a4 Ha nepedop BapuantoB. @opmysna 6uHoma HeroToHa.
CaoiicTBa OMHOMUHANBHBIX K03 dunrenTos. TpeyronpHuk [Tackans.

Tpebosanun k cmyoenmam:

N3yuenue npaBuia KOMOMHATOPUKH U PUMEHEHHUE IPU PEIIeHNH KOMOWHATOPHBIX 3a/1a4.
Pemnrenne koMOMHATOPHBIX 3a/1a4 METOJIOM Iepedbopa U Mo MpaBuiLy yMHOXKeHHs. O3HAKOMIICHHE



C TMOHATHSIMU KOMOMHATOPUKU: Pa3MEUICHUSMH, COUCTAHUAMH, IIEPECTaHOBKaMU U (hopMyraMu
uid X BbluMcaeHUA. OObsICHEHHE U NpUMEHeHue (GopMyn JUlsl BBIYMCICHHUS pa3MELCHHH,
NEPEeCTaHOBOK M COYETaHW mpu perieHuu 3amad. O3HakomieHue ¢ O6mHomoM HpioToHa U
TpeyroapHuKoM [lackans. Pemenne npakTnyeckux 3aad ¢ UCIOJIb30BaHUEM MOHATUI U MpaBUIl
KOMOMHATOPUKH

3JEMEHTbl TEOPUM BEPOSITHOCTEM HW MATEMATHYECKOM
CTATUCTUKH

CoObITHE, BEpOSITHOCTh COOBITHS, CIOKEHHE U YMHOXXEHHUE BepoaTHocTei. [loHsTHe o
HE3aBUCHUMOCTH COObITHIA. JlMCKpeTHast ciydaiiHas BeJWYHMHA, 3aKOH €€ paclpe/ieiCHuUs.
YuciioBble XapaKTEPUCTUKH AUCKPETHOW CIydailHOW BenmwuuHBI. [loHATHE O 3aKOHE OOJBIITNX
yrcen. [IpencraBnenne nanHbIX (TaOIUIBI, TUArPaMMBI, TpaduKH), TeHepallbHAs COBOKYITHOCTD,
BbIOOpKa, cpeaHee apupmerndeckoe, Meauana. [lonsTue o 3agauax MaTeMaTU4eCKOM CTaTUCTHKU.
Pemienne npakTuueckux 3aia4d ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOOB

Tpebosanusn k cmyoenmam:

I/I3y‘~I€HI/Ie KIIACCUYCCKOI'0 OIMPEACIICHUS BEPOATHOCTH, CBOICTB BCPOATHOCTU, TCOPEMEI O
CyMMC Bepo;ITHOCTeI;'I. PaCCMOTpeHI/Ie IMPUMCPOB BBIYUCIICHUS BCPOHTHOCTGIZ. Pemenue 3aJa4 Ha
BBIYHMCJICHUC BepOﬂTHOCTCﬁ coObITHH. O3HAKOMJICHHE C NpeaACTaBJICHUEM YU CIIOBBIX JAHHBIX U UX
XApaKTCPpHUCTHKAMU. Pemenue MNPaKTUYCCKUX 3aJgad Ha 06pa60TKy YHUCJIOBBIX JaHHBIX,
BBIYHUCJICHUC UX XAPaAKTCPUCTHUK.

IHOBTOPEHME

Omnpenenenrne KOMIUIEKCHOTO 4Hciia. ApudMeTHUecKue omnepanuy Hall KOMIICKCHBIMH
YucliaMH, 3alllCaHHBIMU B anreOpanueckoil ¢opme. [‘eomerpuueckas HHTepIpeTalus
KOMIUIEKCHBIX ~4HUCeNl. TpuroHomerpuueckas ¢opma KoMIuIeKcHOro uwucna. Omnepanun
YMHOEHUS U JICTICHHUS.

Paznoxxenne kBaapaTHOro TpéxwieHa Ha MHouTenu. KBaapaTHble HepaBeHCTBa.
KBanparnsie ypaBHenus. ['padux ¢pyHkun kBaapaTHOro TpEXUICHA

PanvonaneHbIe, MppallMOHANIBHBIE, IOKA3aTEIbHBIE U TPUTOHOMETPUYECKHE YPABHEHHUS U
CUCTEMBbI. PABHOCWIIBHOCTh ypaBHEHUI, HEPABEHCTB, cucTeM. OCHOBHBIE MPUEMBI UX PELLIECHUS
(paznoxeHue Ha MHOXKHUTENM, BBEJCHHE HOBBIX HEU3BECTHBIX, IMOJICTAHOBKA, TpapUuecKHii
meron). PanuoHanbHble, HMppalMOHAJbHBIE, IIOKa3aTelIbHbIE W  TPUTOHOMETPUYECKHE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLIECHUS.

VYpaBHeHune kacaTenbHOM K rpaduky ¢yHkuu. [Ipou3BogHBIE CyMMBI, Pa3HOCTH,
Mpou3Be/IeHUs, 4YacTHbIC. [Ipon3BOAHBIE OCHOBHBIX dJeMeHTapHbIX (yHkimil. IIpumenenue
MPOU3BOJHOM K HccienoBaHuio GyHKIUE W mocTpoeHuto rpaduxoB. [lpumenenue
ONPEACTICHHOIO0 MHTErpana il HaXOXKJICHHS IUIONAA KPUBOJMHEWHON Tpameuuu. dopmyna
Herorona—JleiiOHua.

Tpeobosanusn k cmyoenmam:

Brimonnenue apupmMeTHUeCKUX ONepaiyy HaJ KOMIUIEKCHBIMU YHCTIaMHU, 3alTICAHHBIMH B
anreOpanveckoil GpopMe. YMeHHE MPEICTABUTh KOMIUIEKCHOE YHCIO B TPUTOHOMETPUUYECKOU

dopwme.
BrInonHATE pas3nokeHne KBaJpaTHOrO TPEXWIEHAa HA MHOXHUTENIU Pa3HbIMU CIOCOOaMU,

pemiath KBaJpaTHble ypaBHEHMs W HepaBeHcTBa. IlocTpoenune u ureHus rpaduka (yHKIUU
KBaJpaTHOI'O TPEXUJICHA.

Pemrenne panuoHanbHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX
ypaBHEHUH U cucteM. Mcnonp3oBanue cBOMCTB U rpagKoB QYyHKIUHN Ui pEIIeHNs YpaBHEHUH.
IToBTOpEHNE OCHOBHBIX IIPUEMOB PEILLIECHUs CUCTEM. PelieHne ypaBHEHUN ¢ IPUMEHEHUEM BCEX
npueMoB (pa3fioKEHUsT Ha MHOXHTENIU, BBEJCHHS HOBBIX HEHU3BECTHBIX, IOJICTAHOBKH,



rpaduveckoro mMerona). Pemenue cucteM ypaBHEHHN C MPUMEHEHUEM Pa3IMYHBIX CHOCOOOB.
O3HakomiIeHHE C OOIIMMH BONPOCAMH DPELIEHHUsS HEPABEHCTB U MCIIOJIb30BaHHE CBOMCTB M
rpa¢ukoB (QYHKIMN MPH pEIIeHUN HepaBeHCTB. PelieHne HEpaBEHCTB M CHCTEM HEPABEHCTB C
IPUMEHEHHUEM Pa3JIMYHBIX CIIOCOOOB.

CocraBieHue ypaBHEHHs KacaTenpHOW B oOmeM Buje. YCBOGHHE NPaBUII
mubdepeHIMpoBaHUs, TaOMUIBI MPOU3BOAHBIX DJIEMEHTAPHBIX (PYHKIMHA, NpPUMEHEHHE s
g depeHpoBanus QyHKIHIA, COCTABICHUS ypaBHEHHS KacaTenbHOM. [IpoBeeHne ¢ moMoIbko
MIPOU3BOJHON HcceAoBaHUs (QYHKIIMH, 3aJaHHON (OpMYJIoi. YCTaHOBJIEHUE CBS3H CBOMCTB
(GyHKUIMU 1 POU3BOAHOM Mo MX rpadukam. [IpuMeHeHre TPOU3BOIHON IS pElICHUs 3a/1a4 Ha
HaXO0XJ/IeHWE HauOOJbIlIEero, HAMMEHBIIIETO 3HAUYCHUS U HA HaXOXKJEHUE IKCTpeMyma. Pemienue
3aJa4 Ha CBS3b NEPBOOOPA3HOM M ee MPOM3BOJHOMN, BHIYUCICHHE MEPBOOOPA3HON IS JaHHOU
¢dbyukun. Pemenue 3a1ay Ha MpUMEHEHUE UHTErpajia AJsl BIYMCICHUS (PU3NUECKUX BETUYUH U
IJI0IAAe

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanmusamuu  comepkanuss  oOeoOpa3oBaTENbHON  yueOHOM  JAMCIUILUIMHBI
«Marematukay B nipenenax ocsoerus OITOIT CITO Ha 6a3e OCHOBHOTO 00mIero oopazoBaHUs
¢ nosydeHueM cpennero o6mero odpaszoBanus (ITIIKPC, IIIICC3) makcumanbHas yueOHast
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YYEBHO-METOAUNYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHME ITPOT' PAMMBI YYEBHOM JUCHUIIINHBI «MATEMATHKA:
AJITEBPA, HAYAJIA MATEMATHYECKOI'O AHAJIN3A, TEOMETPUS

OcBoeHHe porpaMMbl Y4eOHOH NTUCIUIUTMHBI «MaTemMaTrukay mpenoyiaracT Halndue B
npo(eCcCHOHATBHON — 00pa30BaTENbHOW  OpPraHM3allid, PEATU3yIoIed  00pa3oBaTEIbHYIO
nporpaMMmy cpegHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6aze
OCHOBHOro o00miero oOpa3oBaHusi, y4eOHOro KaOMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTb
obecrieueHus 00y4Jaromuxcsi CBOOOTHBIM J0CTYIIOM B MIHTEpHET BO BpeMsi yueOHOTO 3aHSATHS
HIEPHO]T BHEYUCOHOM IeITEIIbHOCTH.

[Tomemnienue kabuHera ynoBieTBOpsieT TpeOoBaHUsIM CaHUTAPHO-IIHIEMHOIOTHYECKIX
npasus 1 HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u  ocHaiieHO THIOBBIM 000PYZOBaHUEM,
yKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHCIIE CIIEHUAIN3UPOBAHHON y4eOHOU MeOeNbo 1
CpelacTBaMU OOY4YEeHHs, JOCTATOYHBIMU JUIS BBINOJHEHUS TPeOOBaHUM K YPOBHIO MOJATOTOBKHU
o0yyJaroumxcsi.

B cocraB y4eOHO-METOAMYECKOTO W  MaTepUAIbHO-TEXHHYECKOTro oOecredeHus
porpaMMbl yaeOHOM aucuuIumHel «MareMaTrka: anredpa u Hadajla MaTeMaTHIeCKOTO aHAIIN3a;
TeOMETPUS» BXOIAT:

® HaNAIHBIC MMOCOOUS (KOMIUIEKTHI YYE€OHBIX TAOJMI], IJIaKaTOB, IOPTPETOB
BBIJIAIOIIUXCSl YUEHBIX-MaTEeMaTUKOB U JIp.);

¢ uH(POPMALIMOHHO-KOMMYHHKATHUBHBIEC CPEJICTBA;

® SKpPaHHO-3BYKOBBIE MOCOOUS;

® KOMIUICKT TEXHUYECKON IOKYMEHTAIlMU, B TOM 4YHCJI€ TacropTa Ha CpeJCTBa
00y4eHUs, THCTPYKIIMH 110 WX MCTIOIB30BAaHUIO U TEXHUKE O€30MaCHOCTH;

e OuOMMOTEeUHBIH HOH.

B Oubmuoteunsiit GoHa BXOAAT yuyeOHUKH, yueOHO-MeToaudeckne KomruiekTol (YMK),
o0ecrieunBarOIIMe OCBOCHHE y4eOHOW TUCHMIUIMHBI «MaremMaTnkay, pPeKOMEHIIOBAHHBIC WIIH
JOTYIIEHHbIE ISl MCIOJb30BaHUS B MPO(ECCHOHANBHBIX 00pa30oBaTEeNbHBIX OpPTaHHU3AIMIX,
peanu3ylomux 00pa30BaTeNIbHYI0 MPOrpaMMy CpeaHero ooOiiero oOpa3oBaHUsI B Tpejaesiax
ocoerus OITOII CITIO Ha 6a3ze 0CHOBHOTO 00111er0 00pa30BaHusl.

bubnuoreunsiit GoH Takke MOMOIHEH SHIMKIONEAMSIMH, CIHPAaBOYHMKAMH, HAyYHOM,
Hay4HO-TIOMYJIIPHOU U IPYroil JINTepaTypoH 10 MareMaTuke. B nmponecce 0CBOEHMs IPOrpaMMmbl
yueOHOW  JUCUUIUIMHBI «MareMaTuka»  CTYIEHThl HMMEIT BO3MOXXHOCTh  JOCTyNa K
AJIEKTPOHHBIM y4eOHBIM MaTepHaiaM IO MaTeMaTHKe, UMEIOIUMCS B CBOOOJHOM JOCTYyIE B
cetu VIHTepHET (3JIEKTPOHHBIM KHUTaM, IPAaKTUKyMaM, TectaM, matepuanam EI'D u np.).



KanengapHo-reMaTuyecKuil IUIaH npenoaaBanus Kypca «Maremaruka» (228 yacoB)

Ne HaumeHoBaHue pa3ieiioB, TeM YPOKOB. JomaiuHee 3aganue IIpumeuanue
1 BX01HOM KOHTPOJIb He 3anano
I'JTABA 1. MatemaTuka BOKpyr Hac 214
IMaparpag 1. Ilpocreiimue MaTreMaTHYeCKHe
Moaean — 44
2-3 [ToBTopenue. Ilapammenpblii mepeHoc. Cummerpus. | §1,1m.1-3 Ne3, 5
[lepeBoanM Ha anreOpanyecKuii A3bIK.
4-5 [lepeBoaum Ha rpaduYECKUil A3BIK. §1, m.4, Ne5,7
[Haparpag 2. BaxHeillnne NPOCTPAHCTBEHHbIE
Gurypsi - 13u
6 CMOTpHM U pUCyeM. §2,m.5, Ne2, 5
7-10 [Mapannenenunenst U mpu3Mebl. Perienue 3amaq §2,m. 6, Ne 6,11
11-14 Terpasap u nupamua. Permenne 3agau §2,m. 7, Ne§,11
15-18 Tena Bpamenus. Illap, cdepa, konyc, mwmuHAp. | §2, 1. 8, Ne 12,16
Pemenue 3amau
IHaparpa¢ 3. AkcnomMBbl, 3aKOHBI, NPABUJIA - 44
19 Akcuombl ctepeomeTpun. Perenue 3amay. §3, 1.9, Nel0,11
20-21 Pemenue 3amau o teme «IIpocrpancTBenHbie Gurypsn» | 1.9, 16,17
22 Kontponshas pabota mo teme «llpocTpaHCTBEHHbIE | TOBTOPEHHE
burypon»
Ocnoenvie (DopmupyeMbte ymenusa: IloHnMaTh CMBICI IOHATUHI TOUKA, Cpedcmea oﬁyqenuﬂ:
HOHAMUA: Touka npsiMasi, MPOCTPAHCTBO, AKCHOMa; YMEThb PEIIaTh 3aJadl Ha | Yye6uuk A.B. Bepmep, A.IL
npsmas, NPUMEHEHHE aKCHOM TIPOCTPAHCTBA M OCHOBHBIC TEOPEMEI | Kapr.
IPOCTPAHCTBO, reoMeTpun «Maremaruka: anreOpa U Havasa




aKcuoma, Teopema,
JBYTPAHHBIN U
TPEXTPAHHBIN YIJIBI,

MaTEMaTHYCCKOI'O aHa/JIn3a,
TreoMeTpus», COBPpCMCHHBIC
TEXHUYCCKHUE CPCACTBA

OpTOTOHAIIbHAS oOydeHune: KOMIbIOTED,
MIPOCKIIHS, IIPOEKTOP, IKPaH; MPE3CHTALIHH,
MEpeCCKaromurecs AUOAKTUYCCKUEC KAPpTOYKHU U OP.
IIJIOCKOCTH,
MIEPIEHIUKYIISIPHBIE
IUIOCKOCTH, IIPU3HAKHU
NEPIEeHIUKYJIIPHOCTU
IIJIOCKOCTCU,
napajjiCJIbHOCTb
IINIOCKOCTCH,
I''TABA 2. Yucaa u cuer (44)
IHaparpag 1. U3mepenus u cuer — 44
23 Ouenka. Bennuunnel u pazmepHocTd. opmyIibl. §1,m.1,2; Ne6, 8
24 Manenbkue uncna. CTaHgapTHBINA BUJT YHCIIA. §1, m.3, Ne3, 5
25-26 Bbonbmme uncna. Hekotopeie koMOMHaTOpHBIC 3a0aun. | §1, 1.4, Ne 6,9
IHaparpad 2. Yucsia u JeiiCTBUS C HUMH - 44
27 HartypanbHble U palioHaIbHbIC YUCIa. §2, Ned, 6
WppanunoHanpHbIe U IEUCTBUTEIBHBIEC YHCIIA
28-29 Permenne 3amayg mo reme “Uucna v neicTBus ¢ HUMA §2, 1. 5-7 Ne 4,6
30 CamocTtosTenbHas padota o teme ‘“Uucna u JeHCTBUS | TIOBTOpEHHE

C HUMHA




OcnoeHnble noHamus:
HarypanbHble yncna, panroHaIbHbIE
qrcia, UppaluoHaIbHbBIC YHCIa,
JeCTBUTENbHBIC YNCII,
OOBIKHOBEHHBIC IPOOH, NECATHIHBIC
napoOu, abCOMIOTHASL OTPEIIHOCTb,
OTHOCHUTEIIbHAS TTOTPEITHOCTb,
3Hayaime nudpel, OKpyrieHue.

Dopmupyemole ymeHuA: Cpeocmea odyuenus:

YMeTb IPUMEHITh MATEMATUKY B

Yuebnuk A.B. Bepuep, A.Il. Kapm.

HayKe, TCXHUKE, DKOHOMUKE, “Maremaruka: ajareOpa W Hayajga MaTeMaTHYeCKOro aHalu3a,
UH(POPMALMOHHBIX TEXHOJIOTHUAX U reoMeTpusi’, COBPEMEHHbIE TEXHHYECKHE CpEeACTBAa OO0ydeHHue:
IIPAKTUYECKOHN AEATEIbHOCTH, YMETh KOMIIBIOTEP, IIPOCKTOpP, OKpaH; IPE3CHTAlHUH, JUAAKTUYECKHE

BBITIOJHSATH apu(METHICCKUE
JIEHCTBUSI C HATYPAJIBHBIMUA YHCIIAMH,
palMOHATLHBIMA YHCIIAMH,
HUPPALMOHATILHBIMU YHCIIAMH,
JIEUCTBUTEILHBIMH YUCIIAMHU,
OOBIKHOBEHHBIMH JIPOOSMH,
JECATHYHBIME JIPOOSMHU, YMETh
OTIpeAeIATh AOCOMIOTHYIO
MOTPEITHOCTh, OTHOCUTEIILHYIO
MOTPEIIHOCTh, OKPYTJIAThH YHCIA 10
nepBoii 3Havamei nudpsl , yMeTh
BBITIOJHSATH apu(MeTHIecKue
JEUCTBUS C YHCJIAMH.

KapTOYKHU U JIp.

I'nmasa 3.

@OyHkuuu u npeodpazopanus - 11 yacos

IHaparpad 1. OcHoBHBIE Onpeae/IeHHsS] U IPUMEPBI — 24

31 UucnoBast  GyHKIIHS.

I'padux  Pynkumunu. OOmee mnousarue | § 1, m.1-2, Ne 4, 6

¢ynkuuu. [IpeobpazoBaHHe IIIOCKOCTH.

32 I'padpuku Qynkumii u npeodpazoBaHus II0CKOCTH. Bzaumuo | §1, m.3-4, 5,Ne 2,57
oOpartHble GYHKIUU
ITaparpa¢ 2. OcHoBHBIE CBOMCTBA (PYHKUIMM — 94
33-34 Ob6nacte ompeneneHuss u  oOmacte 3HadeHwd  QyHKIUWU. | §2, 1.6, 7, Ne3,5
AcuMnToThl rpaguka QyHKIIH.
35-36 YeTHOCTh U HEYETHOCTH (DYHKIIUU. §2, 1.8, Ne8&,10
37-38 MouoToHHOCTh PyHKIHMHA. [lepuonuunocTs GyHKIMHA. §2, 1.9-10, Ne4,7
39-40 Pemtenue 3a1a4 no reme: «OyHKIUH, UX CBOMCTBA U rpauKm» §2, m.1-10, Ne 5,8




41 KonTtponbnast pabora mo Teme: «DyHKIMHA, MX CBOWCTBA W | IOBTOpPEHHUE
rpaduKm
Ocnoenwvle Dopmupyemvle ymeHusa: Ywvers zanasate dynxmmo | Cpeocmea o0yuenus:
NOHAMUA: OJTHOW TEepeMEeHHON M cTpoutTh €€ rpadukd, yMmMeTb CcTpouTh | YueOHuk A.B. Bepuep, A.Il.
DyHKIM, 0612CTh rpaduk (GyHKIIMU IO 33JaHHBIM IPOMEXKYTKaM MOHOTOHHOCTH, | Kapm. «MatemaTtuka: anrebpa u

ompeseneHus, 00JacTh
3HAYCHUN, YETHOCTh —
HEYETHOCTh (YHKIIHA,

OTIPENIeNATh YeTHOCTh — HEUETHOCTh (DYHKITHH

Ha4daJia MaTCMaTH4YCCKOI'O
aHaJIn3a, reOMETPHs,
COBPCMCHHBIC TCXHUYCCKUC
cpeacTBa o6yquI/Ie:

MOHOTOHHOCTb,
HEpUOIHIHOCTD KOMIIBIOTED, IIPOEKTOP, IKPaH;
byrKIit Ipe3eHTalHH,
JUJIAKTUYECKHUE KapTOUKHU U JIp.
I'nasa 4. HexoTopsbie 3j1eMeHTapHble (PYHKIUH—
46 u
IMaparpad 1. [lokazatenbHas pynkuus — 9 u PazjaTounblii MaTepuan
42-43 Crenens ¢ pallMOHAILHBIM MOKa3aTeIeM §1, .1, Ne3,6
44 Oyukius f(x)= 2% §1, m.2, Ne5,7
45-46 ®dynkuus f(x)= a* §1, m.3, Ne2,6
47 - 49 IIpocreiinne noka3aTenbHbIE YPaBHEHNSI 1 HEPABEHCTBA §1, m.4, Ne 5,8,9,12
50 Konrtponsnas padora no treme “TlokazatensHas QyHKIus™ IIOBTOPEHUE
Ilaparpad 2. Jlorapupmuueckas pynkuus - 104
51-52 Jlorapudm uucna §2,m.5,Ne 3,5
53-54 Jlorapudmuueckas GyHKIUSA §2, 1.6, Ne 4,6
55-56 CsoticTBa 0orapuMoB §2,m.7, Ne 5,8
57-59 [Tpocreiimue norapudmMudeckre ypaBHEHNs: U HEPABEHCTBA §2, m.8, Ne3, 5
60 Konrtponsnas padora no teme: «Jlorapudmsi» MIOBTOPEHHE
Ocnosnole Dopmupyemole ymeHus: Vwers seuucisats xopuu u | Cpeocmea oOyuenusn:
nouamusn: CTEIEHU, IPUMEHATH CBOMCTBA KOPHEU U CTEIEHEN IIPU PEILIECHUU Yuebunk A.B. Beprep, A.IL

3a7ad.  YMeTh peniarb HMppalMOHAIBHBIE YPAaBHEHHS W

Kapn. «Matemaruka: anredpa u




Kopens, CTEICHb, | HEPABEHCTBA, CTPOUTh M YHTaTh rpaduK JorapudMuUecKol | Hayajga MaTeMaTH4ecKOro
UppaLMOHAIIbHBIE (GyHKUIMU; BBINOJHATH Jorapu(MUYECKHe TpeoOpa30BaHUS; | aHAIN3A, TEOMETpUs
ypaBHEHUS, pemnrats JorapuMuUecKue ypaBHEHUS 1 HEPAaBEHCTBA COBPEMCHHBIE TEXHUYECKUE
MppalroHaIbHbIC cpezacTBa o0y4yeHue:
HEpPaBEHCTBA. KOMITBIOTEP, IPOEKTOP, IKPaH;
norapudm, Mpe3eHTAIIHH,
aorapudMuuecKas TUIAKTUYECKUE KaPTOUKU U .
byHKIHS,
norapumMuuecKoe
ypaBHEHHE,
norapumMuuecKoe
HEPaBEHCTBO
IMaparpa¢ 3. Tpuronomerpuueckue (pyHkuum - 16
qacoB
61 TpuroHomeTpust U reoMeTpus §3, 1.9, No5,8
62-63 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YUCJIOBOTO apryMEHTa § 3,1m.10, Ne 4,7
64-66 [Tpocreiime TpUroHomMeTpudeckue Gopmysbl §3,m11,Ne 6,8
67 -69 HexoTtopsie 60s1ee clioKHbIe TPUTOHOMETpUYecKre (GopMyITbl §3,m.12,Ne 3,7
70-72 CaolicTBa U rpaMKy TPUTOHOMETPUUYECKUX (PYHKIIUH §3,m13,Ne 2,5
73-76 [Tpocreiimre TPUroHOMETPUUECKUE YPABHEHUS § 3, 1.14, Ne 3a6, 5a0, 9a6
IHaparpagd 4. bosee cioxkHBIE YpaBHEHMS 7|
HepaBeHcTBa — 11 yacoB
77-79 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH §4, Ne3a0, 5a0, 6ad
80-83 Pemenne TpUroHOMETPHYECKUX HEPABEHCTB 3a0, 9a, ¢.205
84-85 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIpAKEHUH - 2 Pa3znarounslii Mmarepuan
86-87 Kontponpaass pabora mo Tteme: «OCHOBBI TPUTOHOMETPHH. | IOBTOPEHUE

Tpuronomerpuueckue GyHKIUN.




OcHoeHble

ROHAMUA: Yron,
paauasx,
TPUTOHOMETPHUYECKAs
¢byHKLUSA, CUHYC,
KOCHHYC, TAaHT'€HC,

diopmupyeMbte YMEHUA: VYMeTh ONpeNeNaTh 3HAKU
TPUTOHOMETPUYECKUX  (DYHKIHMN;  YETHOCTh,  HEUETHOCTh
TPUTOHOMETPUUECKUX (DYHKIIHIL; TPUMEHATH (POPMYJIbI:

cos(a-B)=cosacosB+sinasinB, sin(at+B); sinx+siny; sinacosB;
sin2a sin3a wu cos3a sinatcosa tg (atB); ctg(at+B);
tg2a;ctg2a;tgattgB;ctgatctgB; dopmyi, Belpaxkarommx Sina u
cosa uepes tgg; YMETh pellaTh TPUTOHOMETPUYECKUE YPABHEHUS

Cpeocmea
Y4eOHuk

A.B. Bepuep, A.Il. Kapm.
«Maremaruka: anreOpa u Havasa
MaTeMaTHYECKOTO aHAIn3a,
TeOMETPHsI», COBPEMEHHbBIE
TEXHUYECKUE CPE/ICTBA

o0yuenus:

KOTaHT'€HC
Y HEpaBaHCTBA; CTPOUTH M YUTATh PAPUKU TPUTOHOMETPHICCKHUX 0byHeHue: KOMIBIOTEp,
byHKwiL, MIPOEKTOP, IKPaH; MPE3CHTALINH,
JTUIAKTUYECKUE KapTOUKU U JIP.
I'maBa 5. OcHOBBI NPOCTPAHCTBEHHOI
reoMeTpum — 28 u
IMaparpa¢ 1. BzanmHoe pacnoJioxkeHue NpsaMbIX
U IUVIOCKOCTEH B IPOCTPAHCTBE - 8 4
88-89 CriocoObI 3a/TaHUS IPSIMBIX | TJIOCKOCTEH §1,m.1,Ned, 6
90-91 Knaccudukanus ciydaeB B3aMMHOTO pacrofioskeHus mpsiMod u | §1,m2, Ne3,7
TIJIOCKOCTH
02-93 Knaccudukanus ciydaeB B3aMMHOTO PACIONIOXKEHUS MpsAMBIX B | §1, 1.3, No5,6
npoctpancTBe. CKpENIMBAIONIUECS MPSIMBIE.
04-95 Knaccudukanus ciydaeB B3aMMHOTO pacrofioskeHus miaockoctedt | §1,m4, No2, 5
B npoctpancTie. [lapamienbHbie TIOCKOCTH.
Iaparpa¢ 2. IlepneHAMKYJAPHOCTL H
PacCTOSIHNUS B MPOCTPAHCTBE — 9 4
96-97 [TepneHaAUKYIISIp K TIIOCKOCTH. §2,m.5, Ne5, 8
98-99 Teopema 0 Tpex nepneHauKyIsIpax §2,1m.6,Ne 3,9
100-101 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U IITIOCKOCTH §2,1.7,Ne 2, 77
102-103 [lepnenaukynsippt  u  noctpoeHus. [lapamnensHocts u | §2,11.8, Ned, 6
NepNeHANKYISIpHOCTh. Pemenue 3anau
104 Kontponbaas pabora mo Tteme “[lepneHAUMKYISIPHOCTh U | TIOBTOPEHHUE

pPacCTOSIHUS B TPOCTPAHCTBE”




IMaparpad 3. Yruabl B npocTpancTBe - 11 4

105-106 VYron Mexay CKpenMBarOIIMMUCS TPSIMbIMHU §3,1.9, Ne3, 6
107-108 VYron Mexay npsaMoi U MI0CKOCThIO §3,1m.10,Ne 2,6
109-110 JByrpaHHbIi yroj. Yol MeX1y IMIOCKOCTSIMU §3,m.11, Ne 4,7
111-112 [lepneHAUKYISIPHOCTD MIIOCKOCTEH §3,m.12, N4, 8
113-114 Pemenue 3amau o teme: «YTIbl B IPOCTPAHCTBE” §3,m.12, N5, 9
115 KonTponbHas pabota o reme “Yriibel B IpocTpaHCTBe” IIOBTOPEHHE
I'maBa 6. Aiuredopa momoraer reomeTpum 244
IHaparpa¢ 1. KoopamHarbl Ha IUIOCKOCTH M B
npocrpancTee — 9 4y
116-119 [IpssmoyronbHas cucreMa koopAauHaT B mpoctpanctBe. Merton | §1,m1—2,No2, 5
KOOpPJMHAT.
120 [TpeoOpa3oBaHus B IPOCTPAHCTBE §1, .3, Ne7
121-123 Pemenue 3amay mo Teme «KoopmunaTel Ha mnockoctw u B | §1,11-3,Ne4.8,¢273
MIPOCTPAHCTBE»
124 KonTponsHas pa6oTa 1o TeMe «KOOpAMHATHI HA MIIOCKOCTH U B | OBTOPEHHE
MIPOCTPAHCTBEY
IMaparpad 2. Bekropbi — 15 4
125-126 [Tonsitue BekTopa. PaBencTBO BekTOpOB. JleiicTBus ¢ BekTtopamu. | §2, m.4, Ne9, 11
127-128 Pemenue 3agau no reme: «/lercTBHUS ¢ BEKTOpaMm» §2, m.4, Nel2
129 CaoiicTBa A€CTBUI ¢ BEKTOpaMu §2, 1. 5, N4, 7
130-131 Pemenne 3agau no reme: «CBONCTBA AEHCTBUN C BEKTOPAMHU. §2, 1. 5, Ne§,10




132-133 [IpumeHeHue BEKTOPOB B reoMeTpuH. Pernenue 3agay. §2, 1.6 KOHTPOJBHBIC BOMPOCHI,
Ne5,8
134 Koopaunatsl BekTopoB. Pemenue 3amaud o teme: «Koopaunatel | §2, 1.7 KOHTPOJbHBIE BOMPOCHI,
BEKTOPAY. Ned,9
135-136 CxansgpHoe npousBe/ieHre BEKTOpoB. Pemenue 3agau §2 1.8, KOHTPOJBHBIE BOMPOCHI,
Ne7.9
137-138 Pemenue 3anad no teme: «BeKTOpPbI B MPOCTPAHCTBE. Ne4 8, ¢.304
139 KoHTposibHast pabota 1o Teme: «BeKTophl B IPOCTPAHCTBEY MIOBTOPCHHE
OcHognbie Dopmupyemvle ymeHusa: svmonnsts onepann ¢ | Cpeocmea odyuenus:
HOHAMUA: BexTop, | BEKTOPAMH,  PACKIaBIBaTh  BEKTOp  HA  COCTABIIOMIME, VYyeOnuk A.B. Bepnep, A.IL
Gasic, OTIpeIeNIATh KOOPJMHATHI BEKTOpa, 00beM yceueHHo# mupamuabl. | Kapm. «Matemaruka: anrebpa u
KOJUTHHEAPHOCTE, Hayaja MaTeMaTHIeCKOro

nonobue duryp

aHaln3a, FeOMEeTpUs»,
COBPEMEHHBIEC TEXHUUECKUE
cpezacTBa o0y4yeHue:
KOMIIBIOTEP, TPOEKTOP, IKPaH;
Ipe3eHTalMH, TUJaKTHYECKHUEe
KapTOYKH U JIp.

I'maBa 7. DjeMeHThI MATEMATHYECKOI0 aHaau3a 474

IMaparpad 1. Uro Takoe npousBoaHas -11 4

140 [ToBropenue. JIuneitHast QyHKIMS §1,1m.1, Ne4,8
141-142 KacatenbHas k rpaduKy GyHKIHH y = X° §1,1m.2, N5, 9
143-144 KacarenbHas k rpaduky GpyHKIHH y = X° §1,1m.3, Ne3, 7
145-148 Kacarenbnas k rpaguky @pynkunu. I[IpoussogHas §1,m4, Ne2, 6
149-150 [TpousBoaHas B 3a/1a4 ecTecTBO3HaHUsA. Pemienue 3amay. §1,1m.5, Ne3, 7
ITaparpag 2. Bbiunciaenue npousBoaHbix 104
151-152 [TpaBuna auddepenunpoBanms. §2, 1. 6., KoHTp. Borpockl , Ne4, 6




153--155 TaGnuia mpou3BOIHBIX. §2,1m.7 ,Ne2, 5
156-159 Pemienue ynpaxxHenuii no teme “BbluucieHne npou3BOIHBIX §2,1m.6—7,Ne4.9
160 Konrtponbnas padora no reme: «IIponsBoanas» IIOBTOPEHUE
IMaparpa¢ 3. Ilpumenenne npou3BogHoi 26 4
161 [Tpubin>xeHHbIE BEIYUCIICHUS C IOMOIIBIO TPOU3BOAHOM §3,m. 8, N2 4
162-165 HccnenoBanne GyHKIMA U MOCTpOeHHE rpaduKoB ¢ moMoiisio | §3, 1.9, Ne7,9
IIPOU3BOJHOU
166-167 Pemenue nepaBeHcTB. [loBTOpeHue §3, 1. 10, Ne2a0, 326
168-170 DKCcTpeMyMbl G YHKITUH. §3,m. 11, Ne3,7
171-174 Hccnenoanne QpyHkuuii U moctpoeHue rpadukoB ¢ nomoinbio | §3,1m. 12, Ne2a6, 3a6
IIPOU3BOJHOM.
175-176 Haubonbiiee u HanMeHblee 3Ha4eHUs (PyHKIUN §3,m. 13, Nedab, 5ab
177-178 Kontponbnast pabora mo teme «VccnenoBanue ¢yHKIUNA C | TOBTOpEHUE
TTOMOIIIBIO TTPOU3BOIHOM»
179-180 [TepBooOpa3Has pyHKIUU §3,m. 14, N2, 3
181 [TonsiTue o nuddepeHaNbHBIX YpaBHEHUAX §3, 1. 15, Ne3, 6a6
182 [TonsTue 00 OIIPEICIIECHHOM MHTETpaJe. [Tmomane | §3,1m. 16, Ne2, 3a0
KPHUBOJIMHENHON TpaIennu
183-185 Pemenue 3anay no teme “Ilnomans kpuBonuHeHou Tpanenuu” | §3, 1. 16, 38r, 5
186 Konrponbnas pabora mo Tteme “Ilnomanbs KpuBOIMHEIHAs | MTOBTOpPEHUE
Tpaneuus’”
OcHognbie Dopmupyemovie ymenus: Tonnvate cmbicn noustus | Cpeocmea odyuenus:
NOMHAMUAL: NOPOM3BOJIHAs; yMETh BBIUMCIATH IPOU3BOAHBIE (yHKIMH, | YueOHuk A.B. Bepuep, A.Il
NPOM3BOJHAS UCCIIeI0BaTh (DYHKIIMIO C MOMOIIBI0 MPOU3BOJIHOM, cTpouTh ee | Kapmn. «Martemaruka: anreOpa u
(byHKIMH, TpaBuTa rpaduk, 3aMMChIBaTh YPaBHEHHUE KacaTeIIbHOM. Hayajia MaTeMaTH4IeCKOTO
b epe;{unp opapys. | [JOHUMAaTh —CMBICI TOHSTHII HCONPCACICHHBIM HMHTErpall, | aHaIN3a, TCOMETPHS,
MOHOTOHHOCTE " | ompesieNieHHBI  MHTErpay; yMeTh BBIYMCIATH HHTETPAIBl, | COBPEMEHHBIE TEXHIUECKHE
byHKIMH, SKCTpeMyMpr | TPAMCHATE ¢dopmyny Herotona-JleitGnumna. cpezacTBa o0y4yeHue:
@yHKHHH’ Teopema KOMIIBIOTED, IPOEKTOP, IKPAH;
Depma a;I/IMl'ITOTI)I MPE3EHTALNH, TUJAKTUUECKHE
’ KapTOYKHU U Jp.




HEOIpeIeTICHHBIN
MHTETrpaj, Tabauma
WHTETPAJIOB,
ONPEACIICHHBIN
uHTEerpai, hopmyna

Herorona-JleliOuuua.

I'naBa 8. Jy1eMeHTHI BBIYNCJIUTEIbHOM reomeTpuu 19 u

Haparpa¢ 1. O6bembl Teax 11 4

187 O0BeM IPSIMOYTOJILHOTO MapajUieenunea U NpsMon IPU3MBI. §1,m 1, Ne2,5
188 O0BeM IuIMHApA §1,m2,Ne3,6
189 3aBUCHMOCTH 00bEMa Tejia OT IJIOIIAJICH ero MapauieIbHbIX CCUYCHUN §1,m. 3, Nel4,16
190 O0beM HAKIIOHHOUN MPU3MBI. §1,1m.4,Neb6, 9
191 O0nem KoHyCa U 00HEM TUPAMUIBI §1,m.5, N7, 11
192 O06nem mapa §1,1m.6,Ne6, 8
193 Pemenne 3ama4 Ha Hax0XKAeHUE HAHOOJBIINX U HAMMEHBIITNX 00HEMOB §1,m.7,Ne2, 8
194-196 Pemenue 3amau mo reme «OObEMBI TEII» §1,m.1-7,Ne2,10
197 KonTponbhas pabota no reme «O0BeMBbI TEI» MOBTOPEHHE
IMaparpad 2. [laomaau noBepxHocTeii 8 u
198 [Tnomaae MOBEPXHOCTH MHOTOTPAHHHUKA §2, 1. 8, Ne 3a0, 420
199 [Tmomaar MOBEPXHOCTH NWIIMHIPA §2,m9,Ne3,7
200 [Tmoniaar MOBEPXHOCTH KOHYCA §2,m 10, Ne 4,6
201 [Tnomane chepsl §2,m 11, Ne2, 8
202-204 Pemenue 3ana4 Ha HaXOXKIEHUE TUIOLIAIEN TOBEPXHOCTEN §2,1m. 1-11, Ne6,7
205 KonTponbnas pabota mo Teme «lLnomiaam moBepXHOCTH MOBTOPEHHE

I'naBa 9. BBeieHue B TeOpHI0 BEPOSITHOCTEH U




MAaTEMATH4YEeCKYI0 CTATUCTUKY 10 4

ITaparpad 1. Havana Teopuu BeposiTHOCTEH 3 U

206 [ToBTOpHM KOMOHMHATOPHKY §1,m 1, Ne35
207 OmnpefielisieM BEepOsSTHOCTb §1,m.2, Ned.9
208 ['eomeTpryeckue BEpOSITHOCTU
IHaparpadg 2. DiieMeHTbl MATEMATHYECKOH CTATHCTHKH 7 4
209 HekoTopbie CTaTUCTUUECKUE XapaKTEPUCTUKH §2,m.4, No5, 8
210 YacToTa §2,1m.5, Ned,9
211 [IporHo3s6I U O1IeHKH. BEIOOPKH. §2,m.5, Ned,
212-214 Pemenne 3amanuii mo TeMe «BeposTHOCTH M 37eMEHTHI | §2,1. 6, N5, 8
MAaTEMATHYECKON CTATUCTUKI
215 KontponbHas pabota mno teme «BeposSTHOCTb M 3JEMEHTHI | TOBTOpEHHE
MaTEMaTHYECKON CTaTUCTUKI
Ocnoenvie Dopmupyemble YMEHUS: TIoHUMATS CMBICIT OCHOBHBIX MoHsTHIf | ¥ 1COHHK
HOHAMUA: [0 JTaHHOMY pa3zesly; YMeTb IpeJICTaBisATh JAaHHbIE B BUJE TaOJMII, A.B. Beprep, A.IL
. Kapn. «Marematuka:
coBLITHE JarpaMmm, rpa@ukos.

’ ainreOpa U Havyana
BCPOATHOCTD, MaTeEMaTHIECKOTO
KOMGI/IUHaTopI/IKa, aHaIM3a,
cllydyanHas BCJIMUWHA, reoOMETPUS»,
MaAaTEMATUYCCKOC COBpPEMEHHBIE
OKUAaHHC, TEXHUYECKHE
AUCHICPCHS, CPELHEE CpE/ICTBA OOyYEHHE:
KBaJIpaTHYECKOE KOMITHIOTED,
OTKJIOHCHHUE, MOJa, IPOEKTOP, DKPaH;
ME€auaHa, Ipe3CHTalru,
HPEACIBHBIC JIIAaKTHIECKUE
TEOPEMBEI,

KapTOYKH U Jp.




reacpajibHas

COBOKYITHOCTb.
Tema: IloBTopenme — 13 uac.
216-217 Pemienue 3a1ad Ha MPOLIEHTHI Pazparounsrit
Marepuan
218 KBaapatHpiii TpéxusieH u ero rpaduk. TECT
219-220 Pemenue 3aga4 ¢ mOMOIIBIO YpaBHEHHUI TECT
221-222 HppauronaibHble ypaBHEHUS 1 HEPABEHCTBA KapTOYKH
223 DJIEMEHTHI TEOPUHU BEPOSITHOCTH Jnnaktuy. maTepuan
224 [TpousBoaHas GyHKIMH Jnnaktuy. Mmatepuan
225-228 Hccnenoanue GpyHKINU OHOM epeMEHHON TeCT
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JUCT NBMEHEHHMH U TONNOJIHEHUI

B PABOYYIO IIPOTPAMMY OBIIEOBPA3OBATEJIbHON YYEBHOM

JANCIHUIINHBI <MATEMATHUKA»

TS cTyieHTOB Habopa 2020 roma

Ha 0aze OCHOBHOTO 00111eT0 00pa3oBaHuUs

Ha 2021/2022 y4eOHbIi TOA

H3MmeHeHus 1 TOTOJTHEHUS

PaccMOTPEHBI M 01I00PEHBI

Ha 3aceJaHuH METOINYCCKON KOMHUCCHU
mpenoaBaresield  001meo0pa3oBaTEIbHBIX
JTUCLUILIVH, MPOTOKOJ Ne 9

ot 25 mag 2021 r.

B pabouyto nporpammy Ha 2021/2022 y4ueOHBIN TOJ BHECEHBI CIEIYIOIINE
WU3MEHEHHUS U IOTIOJTHEHUS:

Nen/m | Paznen Conepxanue OcHoBaHug 1A
JOIIOJTHEHU I/ M3MEHEH NI BHECCHUS
JIOTIOJTHEHUI/M3MEHEH NI

Paznen 1 ITacnopr N310XUTh B CEAYyIOLIEN [Ipuka3 MunucrepcTBa
paboueit penakiuumn MIPOCBELIEHUS
IIPOrPaAMMBI OK 6. IIposiBisaTs rpaxkgancko- | Poccuiickoit denepannn
poeCCHOHAIIBHOTO | MAaTPUOTHYECKYIO TTO3UITHIO, ot 17.12.2020 «O
Moy, m. 1.2. JIEMOHCTPUPOBATh OCOZHAHHOE | BHECEHUU U3MEHEHUN B
Lenb u MOBEJICHUE HAa OCHOBE dbenepanbHbIe
IJIAHUPYEMBIE TPaIULIUOHHBIX rOoCyJ1apCTBEHHBIE
pe3yabTaThl o0l1IeueI0OBEYECKUX IICHHOCTEHN, | 00pa3oBaTeibHbIC
OCBOCHUS MPUMEHSITH CTAHIAPTHI CTaHJIapThl CPETHETO
po¢eCCUOHATIBHOTO | aHTUKOPPYMIITUOHHOTO po¢heCCUOHAIBHOTO
MOJTYJISI [MOBEACHUS 00pa3oBaHUs

OK 11. Mcnionp30Bath 3HaHUA

10 (PMHAHCOBOM rPaMOTHOCTH,

MJIAHUPOBATH

MPEANTPUHUMATEIIbCKYIO

JIEATEIIbHOCTh B

npodeccruonanbHOM chepe
3. YcnoBus B crincok nutepatypsl BHeceHbl | CoOmroneHue
peanuszanuu CJICIYIOLIIUE OCHOBHBIC tpedoBanus GI'OC CI1IO
IPOTrpaMMBbl UCTOYHUKH: M0 CHEUAIBHOCTH
JTACITATUINHBI 19.01.04 Tlekapp




1) Bepuep A. JI., Kapn A. I1. /
Marematuka: Anrebpa 1 Hayana
MaTEeMaTUYECKOTro aHaJIu3a,
reometpus 11 kinacc. YueOHHK
ba3oBblii ypoBeHb — M.:
ITpocemenue, 2021

2) Bepuep A. JI., Kapm A. I1. /
Marematuka: AnreOpa 1 Hauana
MaTE€MaTUYECKOro aHajIn3a,
reometpust 10 knacc. YueOHUK
ba3zoBblli ypoBeHb — M.
[Tpocsemenne, 2021

(m. 7.14)




JUCT UBSMEHEHHMH U TONNOJIHEHUI
B PABOYYIO IPOTPAMMY OBIIEOBPA30OBATEJIBHON YUYEFHON
JTUCHHANUHBI «<MATEMATHUKA»

1 ctyneHaToB Habopa 2020, 2022 rona
Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHus
Ha 2022/2023 y4eOHbIi roa

H3MmeHeHus 1 TOTOJTHEHUS

PaccMOTPEHBI M 01I00PEHBI

Ha 3aceJaHuH METOINYCCKON KOMHUCCHU
mpenoaBaresield  001meo0pa3oBaTEIbHBIX
JTUCLUILIVH, MPOTOKOJ Ne 9

ot 23 mag 2022 1.

B pabouyro mnporpammy Ha 2022/2023 yueOHBIH T0J HW3MCHEHHUS WU
JIOTIOJTHEHUSI HE BHOCHJIHCh.

Nen/m | Paznen Conepxanue OcHoBaHug 1A
JIOTIOJTHEHUI/M3MEHEH NI BHECCHUS
JIOTIOJTHEHUI/ M3MEHEH NI




JUCT UBSMEHEHHMH U TONNOJIHEHUI
B PABOYYIO IPOTPAMMY OBIIEOBPA30OBATE/JIBHON YUYEFHON
JTUCHUANUHBI «<MATEMATHUKA»

JU1s cTyieHToB Habopa 2020, 2022 rona
Ha 0aze OCHOBHOTO 00111eT0 00pa3oBaHus
Ha 2023/2024 y4eOHbIi ToA

W3meHeHus u AOMOTHEHUS

PaccMOTpPEHBI ¥ 0100PEHBI

HAa 3aceJaHMM  METOJUYECKOM  KOMHCCUU
MpenoiaBaresen 00111e00pa30BaTENbHBIX
JOUCLMILINH, TPOTOKOJ Ne9

oT «26» mas 2023 1.

B pabGouyto nporpammy Ha 2023/2024 y4eOHBI TOJ W3MEHEHHUS U
JIOTIOJITHEHUSI HE BHOCHJIKC.

Ne | Pasnen Conepxanue OcHoBaHus 119
/o JIOTIOJTHEHUI/M3MEHEH NI BHECEHUS
JIOTIOJTHEHUI/ M3MEHEH NI




JUCT UBMEHEHU U JOIIOJITHEHUM
B PABOUYYIO ITIPOTPAMMY OBIHIEOBPA3OBATEJBbHOM YYEFHON
JTUCHOUIIIUHBI <MATEMATHUKA»

st ctyaenToB Habopa 2022 roga
Ha 06a3e OCHOBHOI'O 00111eT0 00pa3oBaHUs
Ha 2024/2025 y4eOHbIii Tox

N3meneHus 1 10MOTHEHUS
PacCMOTPEHBI U 0JI00PEHBI

Ha 3acelaHUU METOJUYECKON KOMUCCUU
nperojasaresuen
00111e00pa30BaTENbHBIX JUCIUTLINH,
npotokod Ne9 ot 24 mas 2024 1.

B pab6ouyto mporpammy Ha 2024/2025 yueOHBIH T0OJ BHECEHBI CJICIYHOIIUE
U3MEHEHHMSI U JIONIOJIHEHHUS ;

Neri/ | Pasnen Conepxanue JOMOJHCHUI/U3MEHEHUM OcHoBanus UiA
i BHECEHUS
JOTIOJTHEHU I/ M3MEHEH
1507
1 3. YcnoBus | B crincok nutepatypsl BHeceHHI cienytoniue | CoOmtoaeHue
pean3aluy | HICTOYHUKH: TpeboBanuit ®I'OC
IPOTPaMMBbI 1) Boromonos, H. B. MaremaTuka: CIIO o npodeccuu
JTUACLUIUINH y4eOHHK ISl CPETHETO 19.01.04 ITexapn
bl npodeccroHaIbHOro 00pa3oBaHus /

H. B. boromornos, I1. . CamoiineHko.
— 5-e u3 ., nepepad. u g0, —
Mocksa: UzpatensctBo FOpaiit, 2023.
— 401 c¢. — (ITlpodeccuonanpHOE
obpazoBanue). — ISBN 978-5-534-
07878-7. — TeKcT: PIEKTPOHHBIH //
Oo6pazoBatenbHas miatdopma FOpaiit
[caiiT]. — URL:
https://urait.ru/bcode/511565

2) Kpewmep, H. III. Martematuka s
KOJUIeDKEH: yaeOHOe TTocooue Is
cpeaHero nmpohecCHOHAIBHOTO
obpazoBanus / H. I1I. Kpemep, O. T
Koncrantnnosa, M. H. ®punman; noa
penakmueit H. III. Kpemepa. — 11-¢
u3l., nepepad. u pon. — MockBa:



https://urait.ru/bcode/511565

3)

4)

NznarensctBo FOpaiit, 2023. — 362
c. — (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-534-
15601-0. — TekcT: 271eKTpOHHBIH //
O6pazoBatenbHas miatdopma FOpait
[caiiT]. — URL:
https://urait.ru/bcode/511283

Kosnos B.B. Martemaruka: anrebpa u
Hayajla MaTeMaTUYeCKOro aHajau3a,
reoMmeTpusi: yueOHuk s 10 kiacca.
bazoBblii 1 yriy0n€HHbIN YpOBHU /
B.B. Ko3nos, A.A. HukutuH. -
Mockaa: Pycckoe cioBo, 2020. - 464
c. - ISBN 978-5-533-00359-9. - URL.:
https://ibooks.ru/bookshelf/374152/rea
ding - TekcT: 3NMeKTPOHHBIH.

Kosnos B.B. Martemaruka: anredpa u
Hayajia MaTeMaTUYeCKOTO aHaIN3a,
reoMmeTpusi: yueOHuk s 11 kiacca.
ba3oBblii 1 yriayOnéHHbIN ypOBHU /
B.B. Ko3nos, A.A. HukutuH. -
Mockaa: Pycckoe cioBo, 2020. - 464
c. - ISBN 978-5-533-00274-5. - URL.:
https://ibooks.ru/bookshelf/374166/rea

ding - TekcT: 3JCKTPOHHBIN.
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