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1. OBIIASI XAPAKTEPUCTUKA IIPUMEPHOM PABOYEM
MMPOT'PAMMBI YUEBHOM JIUCHUATLIMHBI «MaTemaTnka»

1.1. MecTro0 AUCHUIVIMHBI B CTPYKTYpe OCHOBHOII 00Opa3oBaTe/ibHOM
NpPOrpamMMmbl:

VuyeOHas nmucnuiuimHa «MaremaTukay SBJISICTCS 00A3aTEIbHOM YacThIO
o011eo0pa3oBaTeILHOTO MPUMEPHON OCHOBHOW 00pa3oBaTEbHON MPOTPAMMEI B
cootBeTcTBUH ¢ PI'OC mo mpodeccun09.02.07. MudopmarmionHbie CUCTEMBI U
MPOrpaMMHUPOBAHHE,

Yyebnas  mucrumuimHa — «Marematukay — oOecrieunBaeT  (hOpPMHPOBAHUE
po(eCCHOHANTBHBIX W OOIIMX KOMIIETSHIINH 10 BCceM BuaM nesaTeabHoCTH DI'OC
no mnpodeccuu/crnenuaibHOCTH 09.02.07. HudopMalMOHHBIE CHCTEMBI |
nporpammupoBanue. Ocoboe 3HaUeHHE AUCIUIUIMHA UMEET Mpu (POpMUPOBaAHUH U
pazButun OK:

OK 01. BeiOupats crioco0s! pemieHus 3agad npodeccnoHalbHON e TEeNbHOCTH
IIPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM;
OK 02. OcyniecTBasTh NOUCK, aHAJIW3 U HHTEPIIPETALIUIO HH(DOpMaLuH,
HEO0OXOAMMOM IS BBIMIOJTHEHUS 3a/1a4 IPO(ECCHOHATIBHOM €SI TEIbHOCTH;
OK 03. [ImanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHUE;
OK 04. PaboTaTh B KOJJIEKTUBE U KOMaHE, 3(PPEKTUBHO B3aUMOACHCTBOBATH C
KOJUIETaMU, PYKOBOJICTBOM, KIIMEHTaAMU;
OK 05. OcyniecTBiIsTh YCTHYIO U IHCBMEHHYI0 KOMMYHHUKALIAIO HA
rocyaapcTBeHHOM s3bike Poccuiickoit depepanyun ¢ yaeToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;
OK 06. IIposiBIsATh rpaxaaHCKO-MATPUOTUYECKYIO TO3ULINIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEICHUE HA OCHOBE TPAAUIIMOHHBIX OOIIEUETI0BEYECKUX
IICHHOCTEH;
OK 07. CopneticTBOBaTh COXpaHEHHUIO OKPYXKAIOIICH CPeibl, PeCypcocOepeKeHHIO,
3¢ ()EeKTUBHO AEMCTBOBAThH B YPE3BbIYAMHBIX CUTYALIUAX;
OK 08. Ucnonb3oBath cpeAcTBa GU3HMUECKOU KYJIbTYPhI AJI COXPAHEHUS U
YKpEIUIEHUs 3J0pOBbs B Mpouecce Npo(hecCHOHaIbHOMN NeITeTbHOCTH U
nojaJiep>KaHusi HEOOXOIMMOT'O YPOBHSI (PU3NYECKON MOATOTOBIIEHHOCTH;
OK 09. Ucnonbs3oBath HHPOPMALMOHHBIE TEXHOJIOTHH B MPO(EeCCUOHATBHOM
NesATEIbHOCTH;
OK 10. [Tonws3oBatbes npodecCHuoHaNbHON JOKYMEHTAITUEH Ha TOCY1apCTBEHHOM
Y UHOCTPAHHOM $I3bIKAX;
OK 11. Ucnonw30oBath 3HaHUS TI0 (PHAHCOBOM IPAMOTHOCTH, IUIAHUPOBATh
IpeITPUHUMATEIBCKYIO IEATEIbHOCTh B IPO(heCCHOHANBHOU cdepe.
1.2. Heas 1 niIaHMpYyeMble pe3yabTAThl 0CBOCHHMS IMCUMIINHBI:

B pamkax mporpamMmbl y4eOHON NHUCHUIUIMHBI 00YYalOUIMMHCS OCBAUBAIOTCS
YMEHUS U 3HAHHUS.



Kon YmMeHnus 3HaHus
[1K,
OK
OK 01 i
peHIaTs - JTMHCHHBIC 1 OCHOBHBbIE (DYHKIIMHU, UX TpadUKd U
OK 02 KBa/IpaTHbHIC YPaBHCHHUS . :
CBOMCTBA;
OK 03 U ypaBHEHHS,
OK 04 CBOJSIIIMECS K HUM; OCHOBBI  Jgu(depeHInaTbHOr0 U
OK 05 BBIMOMHATH TCHCTBHSA C HHTETPAJIbHOTO HCUMCIICHHUH;
OK 06 JIEVCTBUTEIBHBIMA AJITOPUTMBI pelICHHS
qucCJIaMH, IIOJb30BAThCA TPUTOHOMETPUYECKHUX,
KaJIbKYJIATOPOM 1A MOKAa3aTeNIbHbIX, JIorapupMuuecKux

BBIYHCIICHUN, HAXOIUTh
NPUOTKEHHBIC
BBIYHCIICHUS,

pelIaTh JMHENHBIE U
KBaJIpaTHBIE
HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTBA;
MIPOU3BOJIUTDH JICHCTBHUS
C BEKTOpaMu;
UCITI0JIb30BaTh CBOMCTBA
DJIEMEHTAapPHBIX
GbyHKUIMNA PU pellieHun
3a/1a4 U yIIpaXHEHNH;
BEITIOJTHATH
TOXXJICCTBCHHBIC
npeoOpa3oBaHusl CO
CTETICHHBIMH,
JorapuMUYECKUMH U

TPUTOHOMETPUYECKUMHU
BBIPAKCHUSIMU;

CTpOUTH Tpaduku
MOKa3aTeNIbHbIX,
jgorapu(pMUYECKUX M
TPUTOHOMETPUUECKUX
(GyHKIIHNA, BBITIOJHATD
uX TnpeoOpa3oBaHMUs;
BBIYHCIIATH
IPOU3BOJHBIE U
nepBOOOpas3HkIE,
OIPEAECIIEHHbIE
WHTETPAJIbI, TPUMEHSTH
ONPEICIIEHHBIN

ypaBHEHUI 1 HEPABEHCTB;

OCHOBHEBIE CBOMCTBa QJICMCHTAPHBIX
dynKImi;

OCHOBHBIE
anreopsl;

TIOHSATHUS BEKTOPHOM

OCHOBBI JIMHEWHOU anreOphl;

OCHOBHBIC TIOHSATHS M OIPEACICHHS
CTEPEOMETPHH;

CBOWMCTBA TE€OMETPUYECKUX TEI H
IIOBEPXHOCTEM;

dbopMyJIBl TUIOMIAJICH TMOBEPXHOCTEH
U 00BEMOB;

OCHOBHBIE TOHATHUA KOMOWHATOPHUKH;
MaTEMaTUYECKON CTaTUCTUKH, TEOPUH
BEPOSTHOCTEM.




UHTErpan Jjs
HaXOXJCHUS TUIOIIAIN
KPHUBOJIMHEMHOMN
Tparneuuy;

® I[PUMEHSTH CBOMCTBA
MPSAMBIX U TUIOCKOCTEH
B IMPOCTPAHCTBE MPH
pellleHun 3ajiady;

® u300paxarhb
FEOMETPUYECKHUE Tella
Ha TIJIOCKOCTHU, CTPOUTH
HUX CEUYCHMS
MJIOCKOCTHIO;

e pemaTh 3aJayd Ha
BBIUHCIICHUE
TUIOIIAAEH
MOBEPXHOCTEN U
00BEMOB
FEOMETPUYECKUX TET;

® YMETh MNPUMEHSATH
OCHOBHBIE TTOJIOXKCHHS
TEOPUH BEPOSTHOCTEHN
U MaTEeMaTHU4YECKOU
CTaTUCTUKHU B
npodeccuoHaIbHON
JIeSITEILHOCTH.

BrImycKHUK, OCBOMBIIIUI ITPOTPaMMY IOJATOTOBKH KBaTU(DHUITMPOBAHHBIX pab0UMX,
CITyXaIux 1Mo mpodeccuu, JOHKEH 001a1aTh 00IMMH KOMIEeTEeHIUSIMH,
BKJIFOYAIOIIMMU B ce0s CIIOCOOHOCTE!

OK 01. BriOupats criocoObl penieHus 3aaa4 npohecCuoHaIbHOM eI TeTbHOCTH
IIPUMEHUTENBHO K Pa3IMYHBIMKOHTEKCTAM;

OK 02. OcyuiecTBAsTh NOUCK, aHAIW3 U HHTEPIIPETALIMIO HH(OpMaLuH,
HEO0OXOAMMOM ISl BBIMOJIHEHUS 33/1a4NpOo(ecCHOHAIbHOM 1eITebHOCTH;

OK 03. [InanupoBaTh 1 peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHANBHOE U
JUYHOCTHOE PAa3BUTHUE;

OK 04. PaGoTaTh B KOJJIEKTUBE U KOMaHE, 3(PPEKTUBHO B3aUMOACHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM,KIIMEHTAMU;

OK 05. OcymecTBisATh YCTHYIO M TUCBMEHHYK0 KOMMYHHUKAILIMIO HA
rocyJapCcTBeHHOM s3bike Poccuiickoidenepanuu ¢ yaeToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. Ucnions3oBath HHPOPMAITMOHHBIE TEXHOJIOTHH B TIPO(HECCHOHATLHOM
NESATEIbHOCTH.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUYEBHOM

TUCTUTLITAHBI

2.1. O0bemM yueOHOM TUCHUIIJIMHBI U BUAbI Y4eOHOH padoThl

Bup yueOHo# padoThI

Oo6vem uacoe

O0beM 00pa3oBaTe/IbHON NPOrPaMMBbI 251
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHUE
HE
1ab0paTopHBIC pabOTHI
PeyCMOTPEHO
MPaKTUYECKUE 3aHATHUS 40
HE
KypcoBas paboTa (IpOeKT)
PeyCMOTPEHO
KOHTpOJIbHAs paboTa 7
HE
Camocmosmenvras paboma
PeyCMOTPEHO
NuauBuayalIbHBIN TPOEKT 10

HpOMe)KyTO‘lHaH arTrecranus
IK3AMEH




2.2. TemaTuyecKkMid IJIAH U COIEPKAHNE Y4eOHOI JUCHUIJINHbBI

HaumenoBanue Copepxxanue yuyeOHOro Martepuaia #W  (GopMbl OpraHM3auMu  JAeATEJbLHOCTH Koabt
pa3aesioB M TeM 00y4AIOIINXCS KOMIIeTeHIHI,
(popmupoBanu
O0bem B yacax | 10 KOTOPBIX
Crnoco0cTByeT
3JEMEHT
NporpaMmsl
1 2 3 4
Tema 1 BBenenune 2
Ponp maremaTuku B Hayke, TEXHMKE, SKOHOMHKE, HWH(OPMALMOHHBIX TEXHOJOTUSAX U
IIPAKTUYECKON nesaTenbHOCTH. [locTaHoBKa nenel M 3a1a4 Ipu OCBOCHUU CIIELUAIbHOCTEN
CIIO
Tema 2 12
Pa3zButue nousaTus | Llensie u parmoHaabHbIC YUCTA. OK 01
0 4mciIe JleiicTBUTENbHBIE YUCIIa OK 05
[TpubnmKkeHHbIE BHIYHCICHUS.
KomruiekcHble unca.
3amaun Ha MPOIEHTHI
IIpakTnyeckue 3aHATHAKOMILIEKCHBIE YUCIIA.
Tema 3 16
Koopaunatsl u | IIpsmoyrosnbHas (gekapToBa) cucTeMa KOOpIMHAT B mpocTpaHcTBe. Dopmyia paccTOSHUS OK 02
BEKTOPbI MEXAY ABYMsS TOUKaAMU.
Bektopsl. Monyne BekTtopa. PaBeHCTBO BeKTOpOB. CII0)KEHHE BEKTOPOB. YMHOMKEHHE OK 04
BEKTOpa Ha 4ncio. PazmoxkeHne BEKTOpa 10 HANPABICHUAM. YTOJ MEXAY JIBYMs BEKTOPaMHU.
ITpoexuus BexTopa Ha ock. KoopaunaTs! BekTopa. CKaJIIpHOE TPOU3BENECHNUE BEKTOPOB.
Hcnons3oBaHne KOOPAMHAT M BEKTOPOB NPHU PEHIEHUM MATEMATHYECKUX M IPHUKIATHBIX
3a/1a4.
IIpakTHyeckne 3aHATHABEKTOPHI M MX KOOPAUHATHI, JIeHCTBUS C BEKTOpaMH
Tema 4 18
YpaBHeHnus U | YpaBHEHUSl U CHCTeMbl YpaBHeHHMii. PanmoHanbHbIe, MPpallMOHATIBHBIE, I0KA3aTEIbHbIE U OK 01
HepPaBeHCTBA. TPUTOHOMETPUYECKUE YPAaBHEHHUS U CUCTEMBbI. PaBHOCHIIBHOCTH YpaBHEHHI, HEPABEHCTB, OK 02

CHCTEM.

OCHOBHBIC INpUEMbl  HUX PCIICHUA (pa3HO)KCHI/IC Ha MHOXHNTCIN, BBCACHHUC HOBBIX




HEHM3BECTHBIX, MOICTAHOBKA, TpaQUUECKUIl METON).

HepaBencrBa. PannonanbHble, HppallMOHANbHEIE, [T0KA3aTeIbHbIE U MPUSOHOMEMPUYECKUe
Hepagercmea. OCHOBHBIE IPUEMBI UX PELIEHHUS.

Hcnonp3oBanue CBONCTB U rpadukoB (YHKIHMI NpU pEIICHUH YPaBHEHUW U HEPABEHCTB.
Meton wunTepBanoB. M300pakeHne Ha KOOPAWHATHOM IJIOCKOCTH MHOXKECTBA pEIICHUM
YpaBHEHUI U HEPABEHCTB C JIByMsI IEPEMEHHBIMHU U UX CHCTEM.

[Ipuknagneie  3amaun  [IpumMeHeHMe  MareMaTMYEeCKMX  METOAOB  JUISl  PELICHUA
COJIepKaTEeNbHBIX 33/]a4 M3 pa3- JMYHBIX oOjacTell HayKh W IpakTHku. MHTepmperanus
pe3yJibTaTta, y4eT peajbHbIX OrpaHUUYEHUM.

IpakTnyeckune 3ansgTusiPeniecHue ypaBHEHU W HEPABEHCTB, PellleHnMEe CUCTEM JTMHEMHBIX
ypaBHeHu MeronoM Kpamepa

Tema S 26
IIpsimbie n B3auMHOe pacnosioxkeHue JByX NpsIMBIX B IpocTpaHcTBe. l[lapamnenbHocTh mpsiMOl U OK 03
IJIOCKOCTH B mrockoctu. [lapamwtensHocTh TIOCKOCTEW. [lepneHauKyJIsIpHOCT TPSAMOW M TUIOCKOCTH. OK 06
NMPOCTPAHCTBE [lepnenaukynsip M HakJIOHHass. YTOJI MEXAY HPSIMOM M IUIOCKOCThIO. [IByrpaHHBIN yrod.

VYrois Mexay IIIOCKOCTAMU. [lepnenquKyIsapHOCTh IBYX IUNIOCKOCTEH.

['eomeTpuyeckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MApAUICIbHBIA MEPEHOC, CHUMMETPHS

OTHOCHTEJIBHO IUIOCKOCTH.

[TapannensHoe mnpoektupoBanue. [lnomans opToroHanbHOM mnpoekuuu. HM3oOpakeHue

IIPOCTPAHCTBEHHBIX QUTYD.

IIpakTH4eckne 3aHATHA

IIpu3Haku B3aUMHOIO pAcHOJIOKEHUS NPSAMBIX. YIrol MexAy IpsMbIMA. B3anMHoe

PacCIIOJIOKEHUE TIPSIMBIX U IIJIOCKOCTEH. YTOJI MEKY NPSAMOU U MJIOCKOCTBIO. TeopeMa o Tpex

NEePIEHIUKYIISIPAX.
Tema 6 26
Kopuu, crenenu u | Kopun n crenenu. KopHu HaTypanpbHOM CTENeHW M3 4YKCIa U UX CBoMcCTBA. CTEmeHU C OK 04
Jorapu(pmsl paloOHaIbHBIMU [TOKA3aTEISAMH, UX CBOKCTBA. CTENEHNU C IEHCTBUTENBHBIMU NTOKA3aTEISIMHU.

CBOMCTBA CTEIIEHH C JEHUCTBUTEIBLHBIM ITOKA3aTEIIEM. OK 02

Jlorapudm. Jlorapudm umciaa. OcHoBHOe norapudmuueckoe TOxaecTBO. [lecsaTuuHble U
HaTypainbHble Jorapudmbl. [lpaBuna naeiictBuit ¢ norapudmamu. I[lepexom K HOBOMY
OCHOBAHHIO.

IIpeoOpa3oBanne anredpamveckux BbipaxeHuii. [IpeoOpa3oBaHue palMOHATBHBIX, UP-
palMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeIbHBIX U JIOTApU(PMUUYECKUX BBIPAKESHUH.
IIpakTuyeckne 3aHATHA BrluucieHue m cpaBHeHHE KOpHeEW. PemieHune vppannoHalbHBIX
ypaBHeHMH. Haxox/ieHne 3HaueHuil CTeNeHel ¢ pallMOHaIbHBIMU NOKa3aTesssMu. CpaBHEHHE




creneneil. [IpeoOpa3oBaHusi BBIpAKEHUH, CoJepKammx cTeneHu. l[lepexox OT OIHOTO
OCHOBaHUsl K Jpyromy. Beruucienwe u cpaBHeHue sorapudmon. JlorapudmupoBanue
BbIpakeHUi. Pemenue norapuMuueckux ypaBHEHHIA.

Tema 7

31

OCHOBBI

TPUTOHOMETPUH

OcHoBHble nousitusi Paguannas mepa yriia. BpamarensHoe asuxenune. CUHyC, KOCHHYC,
TAQHI€HC U KOTAHI'€HC YUCIIA.

OcHoBHbIe TpHUroHoMerpudeckue ToxaecrBa @Dopmynsl mnpusBeaeHus. Dopmyiibl
cioxxeHus. @opmyisl yaBoeHuss opMyiibl IOJOBUHHOTO YIJIA.

IIpeoGpa3oBanusi MPOCTEHIINX TPUIOHOMETPHYECKUX BbIpaxkeHuii. [IpeoOpasoBanue
CYMMBl TPUTOHOMETPHUYECKUX (YHKUMH B MPOM3BEACHHE U IPOM3BEAECHUS B CYMMY.
BrlpaskeHue TpuroHomeTpuyeckux GyHKUNN Yepe3 TaHT€HC IOJJOBUHHOIO apryMEHTa.
Tpuronomerpuyeckue ypaBHeHMsi W HepaBeHcTBa I[lpocreiimne Tpuronomerpuyeckue
YpaBHEHHUS. [Ipocreiimue TPUTOHOMETPUUECKUE HEPABEHCTBA. OO6patHble
TPUTrOHOMETpHUUYECKHE PYHKIMHU. APKCHHYC, apKKOCHHYC, apKTaHI€HC.

IpakTnyeckue 3auATHs OCHOBHBIE TPUTOHOMETPHYECKHE TOXKIECTBA, (HOpMYIIBI
CIIOKEHUS, YJIBOCHHUS, IpeoOpa3oBaHWE CyMMbl TPUIOHOMETPUUYECKMX (QYHKUUH B
IIpOU3BEIEHUE, TPeoOpa3oBaHuE MPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKIMHA B CyMMY.
[Ipocreiiniye TPUrOHOMETPUUECKHUE YPABHEHUSI M HEPABEHCTBA.

OK 04
OK 05

Tema 8

20

DyHKIUUHA
CBOliCTBA
rpaguku

u

/0.4
H

DOYHKIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHUi; rpaduk QpyHKIUU, MOCTpoeHHE TpaduKoB
(GYHKIUH, 3aIaHHBIX PA3IMYHBIMUA CITIOCOOAMH.

CpoiictBa  (pyHkuumu. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAHMUYEHHOCTb,
MEePHOANIHOCTh. [IpOMEXKYTKH BO3pacTaHwsi M YOBbIBaHWS, HAWOOJIbIIEE M HAWMEHBIICE
3HaueHUs, TOUKH dKcTpemyMa. ['paduueckas uaTepnperanus. [Ipumeps! QyHKIIMOHATBHBIX
3aBUCHMOCTEH B peallbHBIX TpOIeccax M SBICHUSAX. ApudMeTrnyeckue omnepanuyd Hal
bynakusamu. Cnoxsast pyakuus (kommnosunws). [losTre o HempepbIBHOCTH (QYHKITUH.
Oopartnble pynknuun. OO6macTe ompeneieHuss W 00JacTh 3HAYEHUW OOpaTHOM (PYHKIUU.
I'padux oO6paTHOI QyHKIIUH.

CreneHHble, MOKa3aTe/bHbIE, JorapupMuiyeckue U TPUTOHOMeTpHYecKkHe (YHKIIHM.
OOpatHbie TpuronoMerpuueckue GyHkiuu OnpeaeneHus GyHKIUN, X CBOWCTBA U TPapUKH.
[IpeoOpazoBanusi rpadukoB. I[lapannenpHbIi MEPEHOC, CUMMETPUSI OTHOCUTEIBHO OCeH
KOOpJMHAT W CHMMETPHUS OTHOCHTEIHHO Hayajla KOOPAWHAT, CHUMMETPHsS OTHOCHUTEIHHO
IPSIMOHN y = X, pacTsDKCHHE U C)KaTHe BIOJIb OCEH KOOPMHAT.

IIpakTuyeckue 3ausaTusi OyHkuuu U ux cBoiicTBa. [lokazarenpHble, TorapuMUUECKHE,
TPUTOHOMETPHUYECKHIE YpaBHEHHS U HepaBeHCTBa. [locTpoeHune u mpeodpa3oBanue rpadukoB

OK 04
OK 06




Tema 9

38

MHOroOrpaHHUKH U
KpYyIJble Teja

Bepmmnbl, pebpa, rpanu MHororpaHHuka. PasBeprka. MHororpanubie yriibl. Beimykiibie
MHOTOrpaHHuKU. Teopema Ditnepa.

[Tpusma. [Ipsimast u HaknoHHas npusma. [IpaBwibHas npusma. [apamnenenunes. Kyo.
IInpamupa. IIpaBunbHas nupamuaa. Y cedyeHHas nupamuja. Terpasap.

Cummetpu B KyOe, B mapajiesienuiiesie, B Ipu3Me 1 MUpaMuje.

Ceuenus Ky0a, IpU3MbI U THPAMUJIBL.

[IpencraBienue o npaBUIbLHBIX MHOTOTPAaHHHUKAX (TeTpadpe, KyOe, OKTarape, AoJeKarape u
HKOCadIpe).

Hunuaap u kKoHyc. YcedeHHbIH KoHyc. OcCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTb,
oOpa3yromiasi, pazBepTka. OceBble CEUeHUS U CEUEHUS, TapaJlIeIIbHbIE OCHOBAHMUIO.

[Hap u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

IIpakTHyeckue 3aHATHSBBHIYMCICHHE OOBEMOB IWIIMHApA, NMUPAMUAbL, cdepa, Kpyribie
Tena, KOHYC, WIMHIP, TUPaMU/Ia MpU3Ma

OK 01
OK 04

Tema 10

34

Hauana
MATEeMATHYECKOI0
aHaJu3a

IocaenoBaresbHocTH. CriocoObl 3alaHusi U CBOMCTBA YHCIIOBBIX ITOCIIENOBATEIBHOCTEH.
[TonssTe o mpenene mnociaenoBaTesbHOCTH. CyIlECTBOBaHME IpeAeia MOHOTOHHOM
OrpaHMuYEHHON mocnenoBareabHocTU. CyMMHpOBaHUE IOCIIEN0BaTeNbHOCTEW. beckoHeuHO
yOBbIBaro111asi reoMeTpUYecKast IPOrpeccus U ee CyMmma.

IIpousBonnas. [loHsTHE O NMPOM3BOAHON (QYHKIUH, €€ NeOMETPUYECKH U (U3NUYECKU
CMBICJI. YpaBHEHHE KacaTelbHOM K rpaduky QyHKuuu. [Ipon3BojHBIE CyMMBI, Pa3HOCTH,
pou3BeieHus1, yacTHble. [Ipon3BO/IHbIE OCHOBHBIX 3J€MEHTapHbIX (QyHKUMH. [IpuMenenue
IPOM3BOIHON K HCCIIEIOBaHUIO (QYHKIMI U ocTpoeHHIo rpadukoB. [IponsBoaHbie 0OpaTHOM
(GYHKIIUM 1 KOMITO3UIUU (PYHKIIMH.

IIpuMepsl UCIONIB30BaHUS IIPOU3BOJHOM I HAXOXACHUSA HAWIYYIIEro pEIICHUS B
NPUKIAIHBIX 33Jayax. Bropas mpou3BojHas, €€ reoOMEeTPUYECKUd U (PU3NYECKUIM CMBICI.
HaxosxaeHue ckopocTH Ui Ipolecca, 3alaHHOro (opMyJIoi U rpaduKkoM.

IlepBooOpa3nass u uHTerpaa. [IpuMeHeHue OINpeeIEeHHOr0 WHTErpaia JUisi HaXOXKIEHUS
Iomaau  KpuBoiuHeWHoW Tpaneuuu. @opmyna Herlorona—IJleitOnuma. Ilpumepsr
MPUMEHEHHUS UHTEeTpasia B (PU3UKE U T€OMETPHUH.

IIpakTnyeckue 3auaTus /{udepenipopanue, BHIUUCICHUE NTPEJIEIOB

OK 03
OK 06

Tema 11

22

HHurerpan u ero
NpUMEHeHHne

IlepBooOpa3nasi u uHTerpaj. [IpuMeHeHre ONPENEeIEHHOr0 MHTErpajia g HaXO0XKICHUS
Iomaau  KpuBoiauHelHoW Tpaneuuu. @opmyna Herlorona—IJleitOnuma. Ilpumepsr
MPUMEHEHHUS UHTEeTpasia B (PU3UKE U T€OMETPHUH.

H3mepennss B reomerpun OO0beM M ero u3mepenue. MurerpanbHas dopmyna oObema.

OK 06
OK 02




®opmyibl 06bemMa Ky0a, MPsIMOYTOJILHOT0 apaljieNienuIea, Npu3Mbl, TWIMHApA. DopMyiisl
o0beMa nupaMubl U KoHyca. PopMysbl IUIOIIAAM MOBEPXHOCTEH LWIMHIpPAa M KOHYca.
@opmynbl obbema mapa u 1womaau cepbl. [lomobue Ten. OTHOWIEHMS IUIOMIAJCH
OBEpXHOCTEH U 00BEMOB MOAOOHBIX Tell.

IIpakTHyeckue 3aHATHsABBIUNCIIEHUE ONPEEIEHHOIO MHTErpajia

Tema 12

9J1eMeHTBI TEOPUHU
BEPOATHOCTHA H
MaTeMaTH4ecKoi
CTAaTUCTUKMU.

CoObITHE, BEPOSTHOCTH COOBITHS, CIIO)KCHHE W YMHOXXCHHE BEpOATHOCTEU. [lonamue o
He3asucumocmu codovimuil. J{uckpemuas cryyanHas 6eiuyuHd, 3aKOH ee pacnpeoeneHus.
Yucnosvle xapakmepucmuku OUCKPEmMHOU CAyyauHou eeauyunsl. Illonamue o 3akoue
bonbuux yucen.

[IpencraBienne MaHHBIX (TaONHIBI, TUArpaMMBbl, TpadUKN), eeHepalbHAs COBOKYHNHOCMb,
8blO0pKaA, cpednee apugpmemuueckoe, meouaua. [lomamue o 3adauax mamemamuqecxou
cmamucmuxu. Pewenue npakmuueckux 3a0au ¢ npumeneHuem eposimHOCHHbIX MEMo0os.
IIpakTnyeckue 3ausaTHsA BoluncieHne BEpOSITHOCTEN.

OK 06

IIpuMepHBble TEMbI HHAMBUIYAIbHBIX IIPOEKTOB:

30510TOC ceueHHUE U uncia PudboHayym.

I'padbl 1 Ux KcHOIBL30BaHUE

HcTopust BOBHUKHOBEHUS alTeOphl

Hcropusi BOBHUKHOBEHUS TEOMETPUHT

Bo3nukHoBeHHe ugp 1 apuPpMETHUECKUX 3HAKOB
3aHuMaTenbHbIC (PAKTHI U3 KU3HHU BEIMKUX MAaTEMAaTHKOB "A 3HaeTe JIM BbI, 4TO..."
Bech Mup kak HarsgHasi TeOMETPUS

Jlorapumbl BOKpyT Hac

. BepositHOCTB BOKpPYT Hac!

10. [exapt u ero cucreMa KOOpJuHAT

11. I'ennii na Buxaun

12. Benukwnit marematuk Huxonait UBanosuu JlobaueBCcKuiA
13. A.H. KomMoropoB — pa3HOCTOPOHHSISI TUMIHOCTh XX B.

©CoNoR~wWNE

10

Bcero:

251




3.YCJOBMUS PEAJIU3AIIMA ITIPOTPAMMbBI YYEBHOI
JAUCHOUITIVIMHBI
3.1. us peanu3anMy NPOrpaMmbl y4eOHOH JAUCHUIIMHBI  TOJKHBI
ObITH NMPEeYCMOTPEHBI cJIeAylHe cllenHaJbHbIe OMeIeHH:

3.1.1. YuebHo — npakTnyeckoe obopyaoBaHmne KabuHeTa:

® ayAMTOPHAs A0CKA C MAarHUTHOM NOBEPXHOCTbIO;
® KOMMNIEKT W3MEPUTENIbHbIX WHCTPYMEHTOB: JIMHENKA, TPaHCNOPTUP,
YFONbHUK, UMPKY/b;
® KOMMEKT CTEPEOMETPUYECKUX TeN (AEMOHCTPALMOHHDIN);
® KOMM/IEKT CTEPEOMETPUYECKUX TN (Pa3aaToUHbIN);
eHabop naaHUMeTpUYecKnx puryp;
3.1.2. CneumanusnpoBaHHaa y4ebHaa mebenb:

® MUCbMEHHbIE CTO/Mbl MO Yucay paboumx mect obyyatowmxcs;
® WKAad CEKUMOHHbIN ANA XpaHEeHWA NUTepaTypbl U AEMOHCTPaLUOHHOIo
obopyaoBaHus;
® CTEHAbl, COAepXKalMe CrMpPaBOYHbIA MaTepuan;
® AWLNKN ANA XpaHeHna Tabauu,;
3.1.3. NMeyaTHble nocobwus:

eTab/nuUbl NO reomeTpum;
eTabaunubl no anrebpe n Hayanam aHanusa ans 10-11 Knaccos;
® MOPTPETHI BblAAIOWMXCA AeATE/IEN MATEMATUKMU;

3.1.4. Y4ebHO — MeToANYECKUIN KOMNNEKC:

ey4ebHO — NPaKTUYECKoe U3aaHNe (NPaKTUKYM);

® KOMMJIEKT KOHTPO/IbHO — U3MEPUTE/IbHBIX MaTePMaNoB NO ANCLUNIINHE;

e cOOPHMKM 3K3aMeEHALMOHHbIX PaboT AN NpoBeAeHUA rocyAapCTBEHHOM
(nTorosoit) aTrectayuMm No maTeMaTumKe;

® KOMMNEKT MaTepunanos ANA NOATOTOBKM K eAMHOMY rocyAapcTBEHHOMY
9K3aMeHy.

3.2. Mu¢popmanuoHHoe oOecnedeHne peaju3anu NporpaMmmMbl

Jns peanu3zanuu mporpaMMbl OMOIMOTeUHbIN (DOHT 00pa3oBaTEIbHON
OpraHu3alliy JOJDKEH UMETh MeUaTHbIC U/WIIH 3JIEKTPOHHbBIE 00pa30BaTelbHbIC U
WH(POPMAITMOHHBIE PECYPChI, PEKOMEHYEMBIX JIJIsl UCIIOIb30BaHUs B
o0pa3oBaTeabHOM MPOILECCE:

3.2.1.I1eyaTHbIe U3TAHUA

1.  Anumos lI.A. u nqp. Matemaruka: airedpa u Hayaa
MaTeMaTH4eCKOT0 aHalInu3a, reoMeTpus. Anredpa u Hadana



MaTeMaTHYeCKOro aHanu3a (6a30Bbli U yriiyOJieHHbIH ypoBHH).10—11
Ki1accel. — M., 2014.

2. Aranacsn JI.C., byty3os B. ®@., Kagomues C.b. u np. Maremaruka:
anredpa ¥ Hayaia MareMarudeckoro ananusa. ['eometpus. ['eomerpus
(6a30BbIH U yrayosneHHsbl ypoBHu). 10—11 knaccel. — M., 2014,

3. bammakoB M.M. MaTtematuka: yd4eOHUK 71 CTYA. YUPESKICHUN
cpea.npod. oopazoBanus. — M., 2014.

4, bammakoB M.1. Matemartuka. COOpHUK 33724 TPOPUILHOM
HaIpaBJICHHOCTH: y4e0.1mocodue sl CTy. YIpEeKIEeHUN cpel. mpod.
oOpazoBanus. — M., 2014.

5.  bammMakoB M.M. Maremartuka. 3agaqauk: y4e0.mocoone A CTy .
yapexaeHuit cpe. npod. oopazoBanms. — M., 2014,

3.2.2. DeKTPOHHBIE N3IaHUA (3JIEKTPOHHbIE Pecypchl)

1. bammMakoB M.M. Maremaruka. 1€KTpOHHBIN yue0.-METO/I. KOMILIEKC
JUISL CTYA. YUpexaeHuit cpea. npod. oopazoBanus. — M., 2015.
3.2.3. JlonoiHUTEIbHBbIE HCTOYHUKH

www. fcior. edu. ru (MHpopManmoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE
MaTepHabl).

www. school-collection.edu.ru (Exqunas KoyieKuuu uppoBbIX
o0Opa3oBaTeIbHBIX pecypcoB). YueOHOe U3gaHue
Exponenta.ruhttp;//www.exponenta.ruKommnauusSoftlint. O6pa3oBarenbHbIit
MaTEeMaTUYECKUN calT. Matepualsbl U1 CTyJCHTOB: 33/1a4M C PEIICHUSIMH,
CIIPABOYHHUK TI0 MaTEMAaTHKE, dJIEKTPOHHBIC KOHCYJIbTAIUH.

MaremMaTrka B OTKpBITOM KoJutepkehttp://www.matematiks.ru

Math.ru. Maremaruka u o6pazoBanue.Http://www.math.ru
Allmath:ru — Bcst matemaruka B ogaoMm Mectehtto://www.allmath.ru
BCH BHeMeHTapHaﬂ MarceMaTHmkKa. cpez[H;m MaTeMaTnucCKas I/IHTGPHCT-

mkoJsa.http://www.bymmath.net

['eomeTpuueckuii moptanhttp://www.neive.by.ru

I'paduku GhyHKIMH http://graphfunk.narod.ru

JlumakTHUeCKHe MaTepuaibl o nHGOpMaTHKe U MaTeMaTHKe. http://comp-

science.narod.ru

EI'D mo maremMartuke: MoAroToBKa K TecTUpoBaHuiohttp://www.yztest.ru

WuTepHer — mpoekT «3amxaun» http://www.prodlems.ru

MaremaTtrka ONn-line cripaBouHast HH(GOPMAIIKs B TIOMOIIb
cryaeHTyhttp://www.manhtm.hl.ru

MareMaTrKa B IIOMOIIIb IIKOJBHUKY U CTYAEHTY (T€CThI IO MaTEeMAaTHKE
online)http://www.mathtest.ru



http://mat.matematiks/ru
http://www.math.ru/
http://www.bym/
http://www.bym/
http://www.bym/
http://www.bymath.net/
http://www.neive.by.ru/
http://www.neive.by.ru/
http://www.neive.by.ru/
http://graphfunk.narod.ru/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://comp-science.narod.ru/
http://comp-science.narod.ru/
http://www.yztest.ru/
http://www.yztest.ru/
http://www.yztest.ru/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/

4. KOHTPO.Ib 1 OLIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHOU

TUCTUTLITAHBI

Pesynomamut 0o0yuenun

Kpumepuu OUECHKU

Memoowl ouenku

3HaHus:

OCHOBHBIC (DYHKIIMH, UX
rpaduKy ¥ CBOICTBA;

e TOYHOCTB U CKOPOCTh
YTeHus rpaduxon
dyHKumii;

KOHTpOJIbHAsA padoTa;
OLICHKA BBIITOJIHCHUA
HPaKTUYECKHX padoT;

OCHOBBI T (hepeHITHATEHOTO
U HHTETpajJbHOTO
HCYYCIICHHI;

e ApryMeHTUPOBAaHHOCTb
MPUMEHEHHSI TTPABUI
nuddepeHIpoBaHUs U
WHTETPUPOBAHUS OCHOBH

KOHTpOJIbHAsA padoTa;
OLICHKA BBIITOJITHECHHS
NPAaKTUYECKHUX padoT;
COCTaBJICHUE OTIOPHBIX

BIX DJICMCHTApPHBIX KOHCIIECKTOB
GYHKIMHA.
e VYMeHue pemarb CaMOCTOSITeNIbHAS
JITOPUTMBI PEUICHUS
TPUTOHOMETPUYECKHE, pabora;
TPUTOHOMETPUYECKHUX, 6
MOKa3aTeIbHbIE ;
[OKA3ATEIbHBIX, ; , KOHTpOJIbHAs paboTa;
N JorapupMUUECKUe
norapuGMHUUECKUX ypaBHEHHIH P OLCHKA BBIIOTHCHHA
aBHECHUS U .
U HEpABEHCTB; yp . IIPAKTUYECKUX padoT;
HEpPaBEeHCTBA;
. e CnocoOHOCTb JeaTh 0I1poc;
OCHOBHBIE CBOMCTBa 6506
. 00001IIeHUS 1
3IIeMEHTAPHDIX (yHKLIMIL; it CaMOCTOSTEIbHAs
(dbopmyIHpoBaTh pabora;
BBIBO/IbI; KOHTpOJIbHAsL paboTa;
e CnocoGHOCTS JienaTh 0I1poc;

OCHOBHBIE TTOHATHUS BEKTOPHOM
anreOpsr;

000011eHus U
(dbopMynupoBarthb
BBIBO/JIBI;

OLICHKA BBIMTOJTHEHUS
IIPaKTUYECKUX pPadoT;

OCHOBBI JIMHEWHOH anreOpsl;

e (CnocoOHOCTE IenaTh
0000IIICHHS U
¢bopmyaHpoBaTh
BBIBOJIBL;

e CoOOTBETCTBHUE
MIPUMEHEHHUS
MaTeMaTUYECKUX
(hOopMyI1 U CBOWMCTB;

KOHTpOJIbHAs padoTa;
OLICHKA BBIMTOJTHEHUS
MIPAKTUYECKUX PadoT;

OCHOBHBIC ITOHATHUA U
OmnpeacICHUA CTCPECOMCTPHHU,

e (COOTBETCTBHUE
IPUMCHCHHUS
MaTeMaTH4eCKUx Gopmy
U CBOICTB;

0I1poc;
KOHTpOJIbHAs paboTa;
OLIEHKA BBIITOJHEHHS

MIPAKTHYECKHUX padoT;

CBOMCTBA F€OMETPUYECKUX TEIl
Y TIOBEPXHOCTEM;

e (COOTBETCTBUE
MIPUMEHEHUS
MaTeMaTH4eCKUX GopMyIl
U CBOICTB;

0IIpoC;
OLIEHKA BBIITOJHEHHS
MPaKTUYECKUX PadoT;

dbopMymBl TIIOMAIEH
MOBEPXHOCTEH U OOBEMOB;

e (CoOOTBETCTBHE
MIPUMEHEHUS
MaTeMaTHYeCKUX GopMyIl
U CBOICTB;

0IIpoC;
OLIEHKA BBIITOJHEHHS
MPaKTUYECKUX PadoT;




3HaTh ® 0Mpoc;
OCHOBHBIE 5

MOHATUSIKOMOWHATOPUKU | e
MOHATUSKOMONHATOPUKH; Top COCTABJICHHE OTIOPHBIX

. ; MATEMaTHUYECKOM
MaTeMaTHYeCKOM CTaTUCTHUKH, ’ KOHcIIekToB
. CTaTUCTUKH, TEOPUU

TEOpUU BEPOSTHOCTEH. .

BEPOSATHOCTEH.
YMeHnust: CootBercTBHE ® KOHTpOJIbHAs paboTa;
pelars JIMHEHHBIC U IIPUMEHEHHUS ® OIICHKA BBINOJIHEHUS
KBaJpaTHbIC YPABHEHUS U MaTeMaTHYeCKUX NPaKTUYECKHUX padoT;

YpPaBHEHUS, CBOJSIINECA K
HUM;

(opMyT U CBOWCTB;

BBIIIOJIHATH ,Z[eﬁCTBPISI C
I[CﬁCTBHTGJIBHLIMH YHCJIaMHU,
HaxoauTb HpI/I6J'II/I)KéHHBIe
BBIYMCIICHUA,

CooTBEeTCTBHE
MIPUMEHEHUS
MaTeMaTHYECKUX
(GhopMyT U CBOMCTB;
Brimonnenune aeiicTBUM ¢
YHCIaMU.

® 0mpoc;
® OIICHKA BBIIIOJHEHUS
NPAaKTUYECKHUX padoT;

peuiaTtb JIMHEHHBIE U
KBaApaTHbBIC HCPABCHCTBA,
CUCTCMbl HCPABCHCTBA,

CooTtBercTBHE
MIPUMEHEHUS
MaTeMaTUYECKUX
(hopMyJI U CBOWCTB;
Jloruka
[OCJIEI0BATEIbHOCTH
JEHCTBUN NPU PEILIEHUH
CUCTEM JIMHEHHBIX
YPaBHEHUH 110

® 0Ipoc;
® KOHTpOJIbHAA paboTa;
® OIICHKA BBIOJIHEHUS

MPAKTUYECKUX PadoT;

¢dopmynam Kpamepa.

IMPONU3BOJAUTH IIGﬁCTBPI?[ C YMenune 1/1306pa>1<arb ® OQOII€CHKAa BBIIIOJIHCHUA
BEKTOPAMH; BEKTOpA Ha IPAaKTUYECKUX padoT;
KOOPAMHATHOU

IIJIOCKOCTH;

YMeHue Npou3BOIUTh
JEHCTBHSI C BEKTOPAMHU

BBINIOJIHATE TOXICCTBCHHBIC
npeoOpa3oBaHUs €O
CTCIICHHBIMU,
aorapu(pMHUUECKUMU U
TPUTOHOMETPUIECKUMH

BBIPpAXKCHUAMU,

CootBercTBHE
IIPUMEHEHUS
MaTE€MaTHYECKUX
(opMyJ U CBOMCTB;
Jloruka
IIOCJIEI0BATEIHOCTH
JEUCTBUMN IIPU PEILIECHUU

® KOHTpOJIbHAs paboTa;
® OIICHKAa BBIIIOJIHCHUA
IPAaKTUYECKUX padoT;

CTPOUTH TpaduKu
MOKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U
TPUTOHOMETPHUYECKHIX
(GYHKUMH, BBITOJIHATD MX
npeoOpa3oBaHMS;

CootBercTBHE
MIPUMEHEHUS
MaTeMaTUYECKUX
(hopMyI U CBOICTB;
Jloruka
IIOCJIEI0BATEILHOCTH
JEHUCTBUN NPU PEILIEHUH
TO4YHOCTH U CKOPOCTH
yTeHUsl TpaQuKoB

e 0IpOC;
® OIICHKA BBINOJHEHUS
MIPAKTHYECKUX padoT;

byHKIMI;
BBIUMCIISTH MPOU3BOJIHBIE U CootBercTBHE e 0IIpoC;
1epBOOOpa3HbIE, ONPEIEIEHHbIE reOMETPHUECKOTO U ®  CaMOCTOSTENIbHAs

HHTErpajibl, IPUMCHATH

MEXaHNYCCKOI'O CMBICTIa

paborta;




ONpeAECNEHHBIN UHTETpaAT I
HaXOXICHUS TIIOIIAIHN
KPUBOJIMHENHOW TpaIeLnH;

MIPOU3BOIHOM;
IIpaBunbHOCTB
MIPUMEHEHUS
OIIPEIEIIEHHOTO
MHTErpajia K
BBIYMCIICHUIO IIJI0MIAAEH
IJIOCKUX GUTYp,
00BEMOB TeJ BpalleHus,
IIyTH, IPOHJEHHOTO
TOYKOU.

®  OIICHKA BBIITOJHEHUS
MPaKTUYECKUX padoT;

IIPUMEHATHh CBOMCTBA IIPSIMBIX IIpaBunsHOE ® 0IpOC;
U TIJIOCKOCTEH B IIPUMEHEHHME CBOKMCTBA |®  COCTABJICHUE OMOPHBIX
MPOCTPAHCTBE MPHU PELICHUU MPSIMBIX U TUJIOCKOCTEH KOHCIIEKTOB
3aj1ad4; B MPOCTPAHCTBE MpHU
pelIieHuu 3ajay;
n300pakaTb T€OMETPUUECKHUE CooTBETCTBHE ®  OIIpOC;
TeJla Ha IJIOCKOCTH, CTPOUTD MPUMEHEHUS ®  OIICHKA BBLIIOJHEHHS
HX CEUYCHUS IIOCKOCTBIO; MaTeMaTU4eCKHUX MPaKTUYECKUX padoT;

(hopMyI1 U CBOIMCTB;
TouHOCTB U CKOPOCTH
YTEHUSI YEPTEKEl,

pemiath 3aga4yd Ha
BBIYMCIICHUE TUIOIAAEH
MOBEPXHOCTEH U O00BEMOB
F€OMETPUYECKUX TEI;

CooTBeTCTBHE
MIPUMCHCHHUS
MaTeMaTHYECKHUX
(GhopMyT U CBOWCTB;

®  CaMOCTOSTEIIbHAS
pabora;

® (OIICHKAa BBIIIOJIHCHUA
MPaKTUYECKUX padoT;

YMETb MPUMEHITb OCHOBHBIE
MOJIOKEHHUSI TEOPHH
BEPOSATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU
B Ipo(heCcCHOHATBLHOM
JEATEIIBHOCTH.

[IpuMeHeHrEe OCHOBHBIX
MOJIOKEHUN TEOpUU
BEPOATHOCTEN M
MaTeMaTU4eCKOU
CTaTUCTUKHU B
npodeccnoHanbHOM
JEeATEIbHOCTH

® TECTUPOBAHUE,
® COCTaBJICHUE OIOPHBIX
KOHCIIEKTOB
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