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1. IACHHOPT PABOYEN MTPOT'PAMMBI JUCLIUITIJINHBI
OV 1.09 MaremaTtuka

1.1. Ob6aacTh NpUMeHEHUs POTrPAMMbI

PaGouass mporpamma y4eOHOW IUCITUIUIMHBI SIBISETCA YacThO MPOTPAMMBbI
MOATOTOBKU CHEUAINCTOB cpenHero 3BeHa B coorBeTcTBuM ¢ PI'OC CIIO mo
crenrasibHOCTH 15.02.09 « AITUTUBHBIE TEXHOJIOTHI.

Pabouas mporpamma yueOHOM AucuMimiuHbl «Matematuka» pa3paboTaHa B
cootBercTBuM ¢ TpeboBanusiMu DPI'OC CIIO no cmemmambrocT 15.02.09
«AIUTUBHBICE  TEXHOJOTUW»,  YTBEPKICHHOTO  MIpUKazoM  MHHHUCTEpCTBA
oOpazoBanust U Hayku P® ot 22.12.2015 r., Nel506 (pen. ot 17.12.2020) u
OpUMEpPHOM  mporpamMMoil  yueOHOM  aucuuruiMHbl — «MaTtemaTuka»  Jyis
npodeccruoHaIbHBIX 00pazoBaTenbHbIX OpraHu3aluu, PEKOMEHJOBAHHBIX
denepanbHbIM  TOCYIAPCTBEHHBIM aBTOHOMHBIM  yupexaeHueM «denepanbHblii
UHCTUTYT pa3Butus obOpazoBanus» (PI'AY «DUPO») B kauecTBe NpUMEPHBIX
IpOrpaMMmbl ISl peai3alldd OCHOBHOM mMpodeccruoHaIbHOM 00pa3oBaTeIbHOM
nporpammbl CITO Ha 6a3e 0oCHOBHOTO 00111er0o 00pa30BaHUs C IMOJYYCHHUEM CPETHETO
oOmero oopazoanus (ITporoxon Ne 3 ot 21 uronst 2015 r. PeructpanioHHbI HOMED
peuensun 377 ot 23 wuwons 2015 1. ®I'AY «DPUPO») (¢ u3MEHEHUAMH H
nonoiaHeHussMu ot 25.05.2017 1.).

1.2. Mecto nucunmiunabl B cTpykrype IHHIICC3
VYuebnas aucuuiuiiHa «MareMmaThka» OTHOCHTCS K 00Ieo0pa3oBaTelbHON
MOJrOTOBKE MPU OCBOCHUU criequaIbHOCTH 15.02.09 « AU TUBHBIE TEXHOIOTUI.

1.3. Heau u TpedoBaHMSA K Pe3yJIbTATAM OCBOEHUS TUCIUTLINHBI

N3ydeHne TUCUUIUIMHBI HAallpaBJIeHO Ha (OPMUPOBAHKE OOIIMX KOMITETEHIIUNA:

OK Ol. IloHuMarh CyIIHOCTh M COLIMAIBbHYIO 3HAYMMOCTh CBOEWU OynyIiei
npodeccun, MPosIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 02. Opranu3oBbiBaTh COOCTBEHHYIO JESITEIBHOCTh, BBHIOMPATH THUIIOBHIE
METOJIbl M CHOCOOBI BBINOJHEHHUS NPO(QECCHOHATBHBIX 3a]ad, OLEHUBATh UX
3 GEKTUBHOCTH U KQ4E€CTBO.

OK 03. ITpyHuMarth pelieHus] B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTyallUsAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 04. OcymiecTBisITh TOUCK ¥ UCIOJIb30BaHUE MHGOPMAIIMH, HEOOXOIUMOM
11t 9P PEKTUBHOTO BBIMOTHEHUS TTPO(ECCHOHABHBIX 3a/1a4, MPOo(heCCUOHATBFHOTO U
JUYHOCTHOT'O Pa3BUTHSIL.

OK 09. OpueHtupoBarbCd B  YCIOBHUSIX CMEHbl TEXHOJOTHH B
npodeccuoHaNbHOMN eI TEIbHOCTH.

OcBoeHue cojepkaHusi yudeOHOU nucuMIuIinHbl «MaTtematukay obecredruBaeT
JTOCTUKEHUE CTYJEHTAMHM CJICTYIOIIUX PE3YIbTATOB:
JUYHOCTHBIX:



- C()OPMUPOBAHHOCTh IMPEJACTABICHUNA O MaTEMaTHUKE KaK YHHBEPCAJIbHOM
A3bIKE HAyKH, CPEACTBE MOJEIUPOBAHUS SIBICHUW U MPOIECCOB, MAEAX M METOoAax
MaTEeMaTHKHU;

— MMOHUMAHUE 3HAYMMOCTH MAaTEMaTUKH JUIsl HAYYHO-TEXHUYECKOIO Iporpecca,
c(OpPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIeueIOBEYECKOM
KyJIbTYpbl 4Ye€pe3 3HAaKOMCTBO C MCTOPHUEH pa3BUTHS MAaTE€MaTHKH, 3BOJIIOLUEH
MaTeMaTUYECKUX UJIEH;

- pa3BUTHE JIOTUYECKOTO MBILIUIEHHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHUS,
QITOPUTMUYECKOH  KYJNbTYpbl, = KPUTUYHOCTH  MBIIUIEHUS  HAa  ypOBHE,
HEOOXOAUMOM il Oynyiield npodeccuoHaIbHON AEATEIbHOCTH, AJIS MPOJOJIKEHMUS
o0pa3oBaHHs U CaMO0Opa30BaHUS;

- OBJIAJICHUE MATEMaTHYECKUMHU 3HAHUSIMU U YMEHUSAMH, HEOOXOJUMBIMHU B
MMOBCEHEBHOM KU3HU, JI1 OCBOCHUS! CMEXHBIX €CTECTBEHHOHAYYHBIX TUCUUIUINH U
JUCHUIUIMH Npo(eCCUOHANTBHOTO LUK, ISl OJy4YeHHsI 00pa3oBaHusl B 00J1aCTSX,
HE TpeOyIoUMX yriay0IeHHON MaTeMaTUYECKON MOATOTOBKY;

- TOTOBHOCT M CHOCOOHOCTH K  OOpa3oBaHMIO, B  TOM  YHCIE
caM000pa30BaHUIO0, HAa MPOTSKEHUM BCEW >KU3HHM; CO3HATEIBHOE OTHOLIECHHE K
HENpEepbIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOM MNpO(ecCHOHANbHON U
OOLIECTBEHHOMN JIEATEIBHOCTH;

- TOTOBHOCTh M CIOCOOHOCTh K  CaMOCTOATENIBHOM  TBOPYECKOM U
OTBETCTBEHHOU J€ATEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTMBHOM paboOTEe, COTPYIHHUYECTBY CO CBEPCTHHUKAMHU B
o0Opa3oBarenbHO, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATEIbCKOM, MPOSKTHON
U IpYTUX BUJAX JIESTEIbHOCTH;

- OTHOIIIEHHE K MPOo(ecCHOHAIBbHOMN AesTeIbHOCTH KaK BO3MOXKHOCTH y4acTHs B
pElIeHUH  JIMYHBIX, OOUIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npodeM;

MeTanpeAMeTHbIX:

— YMEHUE CAMOCTOSITENBHO ONPENENATh LETu JEATEIbHOCTH M COCTaBJISATh
IUTaHBl  JICSITENIBHOCTH;  CaMOCTOATENBHO  OCYILECTBIIATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JAESATENBHOCTh; HCIOJB30BaTh BCE BO3MOXHBIE PECYpPCHI JUIS
JOCTUKEHHSI TIOCTABJICHHBIX LIEJeH U pealn3aliy MJIaHOB JEATEIbHOCTH; BBIOUPATH
YCHEIIHbIE CTPATETUN B PA3JINYHBIX CUTYaLIHSIX;

— yMEHHE TMPOAYKTUBHO OOMAThCS M B3aMMOJCHCTBOBATH B  IpOILECCE
COBMECTHOM JEATENBHOCTH, YUYUTHIBATh MO3ULHN IPYTUX YUACTHUKOB JIEATEIBHOCTH,
a3 peKkTUBHO paspeniaTb KOHPIUKTHI;

— BJIQJICHUE HaBbIKAMU  IIO3HABATEJIBHOM, Yy4E€OHO-HCCIIEIOBATEIbCKOW U
POEKTHOW JESTENbHOCTH, HAaBBIKAMHU pa3pellieHus NpodsieM; CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOUCKY METOJOB PEUICHHs MPAKTUYECKHUX 3a/ad,
MIPUMEHEHUIO PA3JIMYHBIX METO/I0B [TO3HAHUS;

- TOTOBHOCTh U  CIIOCOOHOCTh K  CaMOCTOSITENIbHOM — MH(pOPMAIMOHHO-
[TI03HABATEJIbHOM JI€ATEIbHOCTH, BKIIIOYAs YMEHUE OPHEHTHPOBATHCA B Pa3JIMYHBIX
UCTOYHUKAX MHPOpMAIUM, KPUTHUYECKH OLEHUBaTh U  HHTEPIPETHPOBATDH
MH(POPMAILUIO, MOITYYAEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;



- BJIQJICHUE S3BIKOBBIMU CpPEJICTBAMHU: YMEHUE SICHO, JOTHUYHO H TOYHO
U3JIaraTb CBOIO TOUKY 3PEHUS, UCIIOJIb30BaTh aICKBATHBIE SI3bIKOBBIE CPEACTBA;

— BIIQJICHUE HaBBIKAMH  IIO3HABATEIbHOW  pediekcmr  KaKk  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUA H MBICIUTEIBHBIX MPOLECCOB, HX PE3yJIbTATOB U
OCHOBAHWM, TPaHUI] CBOETO 3HAHHMS W HE3HAHUS, HOBBIX IMO3HABATEIBHBIX 3a7a4
U CPEICTB I UX JOCTUKCHUS,

- LEJIEYCTPEMIIEHHOCTh B MOMCKax U MPUHATUN penieHui,
CO00pPa3UTEITHLHOCTD 51 VHTYULIUS, Pa3BUTOCTH MIPOCTPAHCTBEHHBIX
IPEICTaBIICHUI; CTOCOOHOCTh BOCIIPUHUMATDH KPACOTY U TAPMOHUIO MUDA;
NpeIMeTHbIX:

- c(hOPMUPOBAHHOCTh TMPEJCTABICHUNA O MaTeMaTUKE KaK YacTH MHUPOBOM
KyJIbTYPhl U MECTE€ MAaTEMAaTUKH B COBPEMEHHOM ITUBUIU3AIINU, CITIOCO0AX OMUCAHUS
SIBJICHUU

pEAIIbHOTO MUpPa HA MATEMAaTUYECKOM SI3bIKE;

- c(hOpPMHUPOBAHHOCTh MPEJCTABICHUH O MaTEMAaTUYECKUX TOHATHUSIX Kak
BOXHEUIINX MATEMaTUYECKUX MOJIECNISIX, MO3BOJSIONIAX OIKCHIBATH W HM3Yy4aTh
pa3Hble TPOLECChl W SIBJIICHUS, IMOHUMAHUE BO3MOXHOCTH AaKCHOMATHYECKOIO
MMOCTPOCHUSI MATEMATUYECKUX TEOPUH;

- BJIAJICHUE METOJAaMHM JOKAa3aTeJIbCTB W QJITOPUTMOB PEIICHUSA, YMEHHE HX
IIPUMEHSATH, IPOBOAUTD JI0KA3aTEIbHbBIE PACCYKICHHUS B XOJ€ PELICHUS 3a/1a4;

— BJIAJICHUE  CTAHAAPTHBIMU  [PUEMAMU  PELICHUS  PalMOHAJIBHBIX U
VUPPALUOHAIBHBIX, [IOKA3aTEIIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM
YuClie I TOMCKAa NyTH PEIICHUS W WUIIOCTPAlMM PEUICHUS YpaBHEHUWA W
HEPABEHCTB;

- c(hOpMHUPOBAHHOCTH MPEICTABICHUM 00 OCHOBHBIX MIOHATHUSX
MAaTEMATUYECKOTO aHAJIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHHUEM XapaKTEPU30BAThH
noBefieHUe (YHKIMA, WCIOIb30BAHUE TOJYYEHHBIX 3HAHWUW ISl OMHMCAHHUS U
aHAJIN3a PEaJbHbIX 3aBUCUMOCTEM;

— BJIAJICHUE OCHOBHBIMU TMIOHSATUAMU O IUIOCKMX M MPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (PUTYypaX, UX OCHOBHBIX CBOWCTBAaX; CHOPMHPOBAHHOCTH YMCHHUS
pacrio3HaBaTh reoMeTpuUUecKue (GUTyphl Ha YEPTEKaxX, MOJICIIAX U B pealbHOM MHPE;
NPUMEHEHUE U3YUYEHHBIX CBOWCTB TeOMETpuueckux uryp u dopmyn s
pEIIeHUsI TEOMETPUYECKUX 33/1a4d U 3a]1a4 C MPAKTUYECKUM COAEPKAHUEM;

— c(hOpPMHUPOBAHHOCTh MPEACTABICHUM O Tpolleccax U SBJICHUSAX, HWMEIOLIUX
BEPOSITHOCTHBIA XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MUPE,
OCHOBHBIX NOHATHUSX 3JEMEHTAPHOW TEOPUU BEPOSATHOCTEM; YMEHHUU HAXOIWUTH U
OIICHMBATh BEPOSITHOCTH HACTYIJICHUS COOBITUA B TPOCTEHINNX TPAKTUYCCKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJIMYUH;

— BJIAJICHUE HABBIKAMH MCIIOJIB30BAaHHUSI TOTOBBIX KOMIBIOTEPHBIX TPOTPAMM
IPU PELICHUHU 3a7a4.

B PE3YIbTATEC OCBOCHUA JUCIHUITINHBI O6yanOIHI/II>’IC}I JOJIDKCH 3HATb:



— 3HAYeHWE MaTeMaTU4YeCKONM HayKd JUIsl pelIeHus 3ajad, BO3HUKAIONIUX B
TEOPUHM M TMPAKTHKE, HMIHUPOTY U B TO K€ BpPEeMS OrPAaHMYCHHOCTh MPUMEHEHHS
MaTEeMaTHYECKUX METOJOB K aHalu3y M HCCIECIOBAaHHUIO MPOIIECCOB U SIBICHHUI B
MPUPOJE U OOIIECTBE;

— 3HaYeHUE MPaKTUKA M BOIMPOCOB, BO3HUKAIOMIMX B CaMOW MaTeMaTuKe IJis
(GopMUpOBaHUA U PA3BUTHUS MATEMAaTUYECKOW HAYKU; MCTOPUIO Pa3BUTHS TOHATHUS
Yucia, CO3JaHUSl MaTeMaTUYeCKOro aHajn3a, BO3HUKHOBEHUS M Pa3BUTHA
reOMETPUU;

— YHUBEPCAIbHBI XapaKTep 3aKOHOB JIOTMKM MaTeMaTHYECKUX PacCyKICHUH,
UX IPUMEHHUMOCTH BO BCEX O0JIACTSIX YEJIOBEUYECKOM JIeATEIIbHOCTH;

— BEPOATHOCTHBIN XapaKTep Pa3IUIHbIX MPOIIECCOB OKPYKAIOIIETO MHUPA.

B pe3ynbTaTe 0CBOCHHS TUCHUILIMHBI O0OYYaIOIIMICS T0KEH YMeTh:
Auredpa:
— BBIMOJIHATh apu(METUUYECKUE JEHUCTBUS HAJ YUCIAMM, COYeTas YCTHBIE HU
NUCbMEHHbIE TMPUEMBl; HAXOAUTh MNPUOIIDKEHHbIE 3HAUEHUS BEJIMYUH U
HOTPELIHOCTH BBHIYUCICHUM (a0COIIOTHAS M OTHOCHUTEJIbHAS); CPABHUBATH YHCIIOBBIE
BBIPAYKEHUS;
- HaxOJIUTh 3HAYEHUS KOPHS, CTENEHHW, Jorapupma, TPUTOHOMETPUUECKUX
BBIDA)KEHUA HA OCHOBE  ONPENEICHHUS, HCIOJNb3ysl TMpU  HEOOXOAMMOCTU
MHCTPYMEHTAJIbHBIE CPEJICTBA; IOJIb30BaThCS MPHUOJIMKEHHOM OLIGHKOM mpH
OPAKTUYECKUX pacyeTax;
— BBIMOJIHATH IPE0Opa30BaHusl BhIPAXKECHUN, TPUMEHSS (POPMYIIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIICHEH, JorapuMoB, TPUTOHOMETPUIECKUX (HYHKITUA.
DyHKUUMU U Tpadpuku:
— BBIYMCIIATh 3HAYEHUE (YHKUMH 1O 33JaHHOMY 3HAUYEHHMIO apryMEeHTa IpHU
Pa3IMYHBIX criocobax 3aaaHus QyHKIINU;
- OTIpPE/ENATh OCHOBHBIE CBOIMCTBA YMCIIOBBIX (DYHKIUH, HJUTFOCTPUPOBATH UX Ha
rpadukax;
— CTPOUTH TpaUKU H3YYEHHBIX (PYHKIUH, WUIIOCTPUPOBATh IO TIpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKINH;
- UCIIOJIb30BaTh MOHATHE (YHKLIMU ISl OMMCAHUS U aHalIM3a 3aBUCHUMOCTEN
BEJIMYNH.
Hayana MaTeMaTH4eCKOro aHAIM3A:
— HaXOAUTh IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIINH;
- MCIIOJIb30BaTh MPOU3BOJHYIO JJII U3YUYEHHUS] CBOMCTB (YHKIUI U MOCTPOCHUS
rpadukos;
- OPUMEHSTh MPOU3BOJHYIO ISl MPOBEAEHUS MNPUOIMKEHHBIX BBIYUCICHUM,
pemars 3a7adyd MPUKIATHOIO XapakTepa Ha HaxOXACHME HauOONbIIEro MU
HaVMEHBILIETO 3HAUCHMUS;
— BBIUUCTIATh B MPOCTEUIINX CIyYasX IJIOMAAU U OOBEMBI C HCIOIb30BAaHHUEM
ONPEJEICHHOrO0 HHTErpaa.
YpaBHeHMs ¥ HEPAaBEHCTBA:



- pears palOHAJIbHBIE, IIOKa3aTelbHbIE, aorapu(pMUIECKHUE,
TPUTOHOMETPUUYECKHUE YPABHEHHMSI, CBOASAIINECS K JMHEMHBIM U KBaJPAaTHBIM, a TaKKe
AQHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

- UCITIOJIB30BaTh rpa)MuECKUil METO/ PEICHHS] YPaBHEHUI U HEPABEHCTB;

- M300pakaTh HA KOOPJAMHATHOM TUIOCKOCTH PEIICHUS] YPaBHEHUI, HEPABEHCTB U
CUCTEM C IByMsI HECU3BECTHBIMU;

- COCTABJISITh U PEIIATh YPABHEHUS U HEPABEHCTBA, CBA3BIBAOIINE HEM3BECTHBIE
BEJIMUMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAJAHBIX) 33]a4aX.

KomOuHaTopHuKka, CTATUCTHKA M TEOPHUsI BEPOATHOCTEI:

- pemarh npocTeiime KOMOMHATOPHBIEC 3a/1a4yd METOJIOM Tepedopa, a TaKxKe C
MCIIOJIb30BAaHUEM M3BECTHBIX (DOPMYIT;

- BBIYMCIIITH B MPOCTEUIIMX CIIy4yasX BEPOATHOCTH COOBITUHA Ha OCHOBE
[I0/ICYETA YNCIIA UCXOM0B.

I'eomerpus:

- pacrmo3HaBaTh Ha 4YepTekax M MOJENSIX IHPOCTPAHCTBEHHBbIE  (OPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMH, H300PAKEHUSIMU;

- ONMCHIBATh B3aUMHOE PACIIOJIOKEHUE MTPSAMBIX M TUIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTUPOBAaTh CBOM CYXACHHUS 00 TOM PacOJIOKEHUY;

- aHaAJIM3UPOBATh B MPOCTEUIINX CIIy4asiX B3aUMHOE PacloJI0KeHUE OOBEKTOB B
IIPOCTPAHCTBE;

- n300paxkaThb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEJIa; BBIMOJIHATH YEPTEKU
10 YCJIOBUSIM 3a/1ad;

— CTPOUTH MPOCTENIINE CeUEHUS Ky0a, MPU3Mbl, TUPAMHU/IBI;

- pelmarh IUIAHUMETPUYECKUE U NPOCTEUIINE CTEPEOMETPUYECKUE 3a1a4M Ha
HaXO0KJIeHUE T€OMETPUUECKUX BETUYHH (JJINH, YTJIOB, IJIOLAaAeH, 00BEMOB);

- UCIIOJIB30BaTh IPU PELICHUHA CTEPEOMETPUYECKUX 3a1ad IUIAHUMETPUUYECKUE
(baKThl U METO/IBI;

— IIPOBOAMUTH OKA3ATEIbHBIE PACCYKACHUS B XOJI€ PELIEHUS 3a/1a4.

1.4. Koiu4ecTBO 4aCOB HA OCBOEHHE MPOTrPaMMBbI JIMCHUIIMHbI
MakcumanbHON yueOHOM Harpy3ku oOy4aromierocsi — 246 4acos.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCHUIIJIUHBI

2.1. O0beM y4eOHO# TUCHUILTHHBI M BUAbI Y4eOHOI padoThI

Buj yueOHoiI padoThI O6nem
4acoB

O0beM oOpa3oBaTeIbHOM POIPaMMBbI 246

B TOM YHCIIE:

TEOpETUIECKOE 00yUeHHE 138

MPAKTUUECKHUE 3aHATHS 96

camocCTosITeNIbHas paboTa 0

KOHCYJIbTaIlu! 6

POMEKYTOUYHAs aTTecTanus B hopMe dK3aMeHa 6




2.2. TemaTH4yecKHii IUVIaH U colep:KaHue Y4eOHO# TucHUILTHHBI « MaTeMaTHKay

HaunmeHoBaHMe pa3aesioB Coaepsxanue yueOHOro MmaTepuaJa, jaboparopunsie paéorei n | O0bem B Koabl YuebHo-
U TeM NpaKTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAsA padoTa yacax KOMIIeTEeHI[H, | MeToAnYecKoe
00y4yaIuxcs, KypcoBasi padora (Ipoekr) (¢popmupoBanuio | obecneyenue
KOTOPBIX
cnocodcTBYeT
3J1eMeHT
NMPOrpaMMbIl
1 2 3 4 5
BBenenune Conep:xanue yueOHOro MmaTrepuasa
1. MaremaTHka B HayKe, TEXHHKE, SKOHOMHUKE, HHPOPMAIIHOHHBIX OK 01, OK 02,
TEXHOJIOTUSIX U IPAKTHYECKOH JIeITeIHHOCTH. 2 OK 03, OK 04, 1,2
2. llenu v 3aaun U3y4eHUsI MAaTEMaTUKH ITPU OCBOCHUU TIpodeccuit OK 09
CIIO u cneumansHoctelt CIIO.
PA3JIEJ 1.
AJITEBPA 26
Tema 1.1. Conep:xanue yueOHOTo MaTepuasa OK 01. OK 02
Pa3BuTue noHsATHS 0 1. llenble u panmoHanpHbIe Yrcina. JleiicTBUTENbHBIE YHCTIA. 10 OK 03’ OK 0 4’ 12
qucie 2. [TpuOnm>keHHbIE BEIYMCIICHUSI. ' ' :
OK 09
3. KoMmrekcHbie uncna.
Tema 2.1. Coaep:xaHue y4eOHOro marepuasa
KopHu, crenenn u 1. KopHu u cremneHw.
Jorapupmsl KopHu HaTypanbHOW CTENEeHH U3 YHCla U UX CBOHCTBA.
CreneHu ¢ pallMOHAJIBHBIMU TTOKA3aTeNsIMU, UX CBOMCTBA.
TeNeH! HCTBUTENBHBIMH MOKa3aTenssMu. CBOICTBA CTETICHH
SneeﬁGCTBH(T:eiiHiIM n(fKasaTeneM PR Crofiersa crene OK 01, OK 02,
’ 10 OK 03, OK 04, 1,2
2. Jlorapudm. Jlorapudm gncna. OK 09

OcHoBHOE JTorapu(Mu4eckoe ToKAECTBO. JlecsaTnaHble

u HaTypaJlbHbIE norapupmel.  IIpaBuna JENCTBUI c
norapupmamu. Ilepexon kK HOBOMY OCHOBaHHUIO.

3. [IpeoOpa3zoBanue anreOpanyeckux BhIPAKECHUH.

[IpeoOpa3oBanue palMOHAIBHBIX, HUPPANHOHAIBHBIX CTETICHHBIX,




IIOKa3aTCIIbHBIX U JIOFapI/I(bMI/I‘ICCKI/IX Bpra)KeHPIﬁ.

IIpakTH4yeckoe 3aHsITHE

1. Apudmernueckue JAeWCTBUS HAA YHACIAMH, HAXOXKICHHE
NPUOJIMKEHHBIX 3HAUYE€HUH BEJIMYUH U MOTPENIHOCTEN BBIYMCICHUN
(aOCOMOTHO M OTHOCUTENIbHOM),  CpPaBHEHHE  YHCIIOBBIX
BbIpaKCHUH.

2. Bpluncnenne u cpaBHEHHME KOpHEH. BbImonHeHue pacyeTtoB c
paguKanamH.

3. Pemenune mppanuoHanbHBIX ypaBHeHUN. HaxoxkaeHue 3HaYCHHIA OK 01, OK 02,
N 6 OK 03, OK 04, 1,2
CTETICHEH C pallMOHAIBHBIMU TIOKA3aTEIISIMH.
. . OK 09
4. CpaBHeHue creneHeid. IIpeoOpa3oBaHusi  BBIpaKE€HUH,
COJIepIKAIIMX CTEIICHH. Perienne nmokazaTelibHbIX YPaBHEHHIHA.
5. Haxoxnenue 3HadeHWid JorapupmMa MO TPOU3BOIBLHOMY
ocHoBaHuto. Ilepexoq OT OJHOTO OCHOBaHUS K JPYroMy.
Beruncnenne u cpaBHeHue norapudmon. JlorapupmupoBanue u
MOTEHIIUPOBaHWE  BbIpakeHUH. Permmenne  morapudmuueckux
YpaBHEHUU.
PA3JIEJI 2.
OCHOBBbI 27
TPUTOHOMETPUH
Tema 2.1. Conep:xanue yueOHOTo MaTepuasa OK 01, OK 02,
OCHOBHBIC NIOHATHSA 1. Papuannas mepa yrna. BpamarensHoe asuxenue. CuHYyC, 2 OK 03, OK 04, 1,2
KOCHHYC, TAHT'€HC ¥ KOTAHTCHC YHCIIA. OK 09
IIpakTuyeckoe 3ansiTHE OK 01, OK 02,
1. PapguaHHBIi METON HW3MEPEHHUS YIJIOB BpAIEHUS H CBS3b C 2 OK 03, OK 04, 1,2
I'pagyCHOM MEPOH. OK 09
Tema 2.2. Conep:xanue yueOHOTo MaTepuasa OK 01, OK 02,
OcHoBHBbIE 1. ®opmyner mnpuBeneHus. DopMmynsl  crokeHHs.  DopMyItel 4 OK 03, OK 04, 1,2
TPUTOHOMETPHYECKHE ynBoeHusi. DopMyIbl TOJOBHHHOTO YyIIa. OK 09
TOK/1eCTBA IIpakTuyeckoe 3ansiTHE
1.  OcHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA, (HOpMyIIBI OK 01, OK 02,
CITOJKEHHUS, YIIBOCHHS, peoOpa3oBaHue CYMMBI 4 OK 03, OK 04, 1,2
TPUTOHOMETPUYECKUX (DYHKLIMU B MPOU3BEICHUE, PeoOpa3oBaHue OK 09

MIPOU3BEICHUS TPUTOHOMETPUUYECKUX (PYHKIIHI B CyMMY.




Tema 2.3.

Conep:xanue yueOHOTro MaTepuasa

IIpeoGpa3zoBanue 1. IIpeoGpa3oBaHue CyMMbl TPUTOHOMETPHUYECKHX (PYHKIHI B OK 01, OK 02,
npocTeimux MIPOU3BEJICHUE U MTPOU3BEJICHUS B CYMMY. 2 OK 03, OK 04, 1,2
TPUTOHOMETPUYECKHX 2. Brolpaxxenue TpuroHomerpuueckux (GYHKIUI yepe3 TaHTEHC OK 09
BbIpaKeHUH MIOJIOBUHHOTO apTyMEHTA.
IIpakTHYeckoe 3aHsITHE OK 01, OK 02,
1. OOparHble TpuroHoMeTpuyeckue  (QYHKIHH. APKCHHYC, 4 OK 03, OK 04, 1,2
apKKOCHHYC, apKTaHT€HC. OK 09
Tema 2.4. Conep:xanue yueOHOTro MaTepuasa
Tpuronomerpuyeckue 1. TIpocreiimue Tpuronomerpuyeckue ypaBHenus. [Ipocreiimue OK 01, OK 02,
YPaBHEHHSI U HEPABEHCTBA | TPUTOHOMETPUYECKHUE HEPABEHCTBA. 3 OK 03, OK 04, 1,2
2. OOparHple  TPUTOHOMETpPUYECKHE  (PYHKUUU. ApKCHUHYC, OK 09
aApPKKOCHHYC, apKTAHTCHC.
HpaKangcxoe 3aHATHE OK 01, OK 02,
1. IlpocTeiime TPUTOHOMETPUYECKHUE YPAaBHEHUS M HEPABEHCTBA.
6 OK 03, OK 04, 1,2
2. OOpatHble  TpPUTOHOMETpUYECKHE  (YHKIMH:  apKCHHYC, OK 09
apKKOCHHYC, apKTaHT€HC.
PA3JIEJI 3.
OYHKIIMU U 18
I'PA®UKHU
Tema 3.1. Conep:xanue yueOHOTo MaTepuasa
. OK 01, OK 02,
DyHKIUH 1. OOGmacte ompeneneHUss W MHOXXECTBO 3HAYCHUH; Tpaduk
N 2 OK 03, OK 04, 1,2
byHKIIMM,  TmOCTpoeHWe  rpapukoB  (YHKUMH,  3aJaHHBIX OK 09
pa3IUYHBIMHU CIIOCOOAMHU.
Tema 3.2 Coaeprxanue y4eOHOIo MaTepuasa
CaoiicTBa pyHKUMH 1. MOHOTOHHOCTh, YE€THOCTh, HCUETHOCTh, OTPAHHYCHHOCTb,
MIEPUOTUIHOCTb.
’ PEMyMa. 4 OK 03, OK 04, 1,2
3. I'padwmueckas wmHTepnperanus. [Ipumepbl (QyHKIIMOHAIBHBIX OK 09

3aBHCHMOCTEH B peabHBIX MPOIIECCaX U SIBICHUSX.
4. ApudmeTrndeckue onepanuu HaJ GyHKITUSIMH.
Cnoxnast ¢ynkuusi (kommnosunus). [loHATHE O HEMpPEepHIBHOCTH

GdhyHKIINN.




IIpakTH4eckoe 3aHsITHE
1. Ilpumepsl 3aBUCUMOCTEH MEXIy MEPEMEHHBIMH B pPeajbHBIX
Mpoleccax M3 CMEXKHBIX TUCIUIUIMH.

2. Omnpenenenne ¢ynknmii. [loctpoeHne W 4yTteHue rpauKoB OK 01, OK 02,
¢byaknuii. MccnenoBanue QyHKIIHH. 2 OK 03, OK 04, 1,2
3. CpoiicTBa JIMHEWHOW, KBaapPaTHYHOW, KYCOYHO-IMHCHWHOU U OK 09
IpOoOHO-TMHEHHON (QYHKITHI.
4. HenpepbiBHble u nepuoguueckue ¢yHkuud. CBoHCTBa U
rpaduKu CHHYCa, KOCHHYCa, TAHT€HCAa U KOTAHT'CHCA.
Tema 3.3. Conep:xanue yueOHOro MmaTrepuasa OK 01, OK 02,
Oo0paTHble pyHKIUH 1. ObnacTs onpenenenus U 001acTh 3HaYEHUH 00paTHON (PYHKLIUU. 2 OK 03, OK 04, 1,2
2. I'paduk oOpaTHON PyHKUIUH. OK 09
IIpakTHyeckoe 3aHsATHE
1. O6patnbie pynkuuu u ux rpadpuku. Od6paTHbIe OK 01, OK 02,
TPUTOHOMETPUYECKUE (DYHKIIHH. 2 OK 03, OK 04, 1,2
2. IlpeoGpa3oBanus rpapuka QyHkuuu. ["apmonnyeckue OK 09
koseOanus. [Ipukiaapie 3a1a4n.
Tema 3.4. Coaepsxkanue y4eOHOro marepuaa
CreneHnslie, 1. Onpenenenust PyHKIUHN, ©X CBOWCTBA U TpadUKH. OK 01. OK 02
NoKa3aTeJibHbIe, 2. llpeoOpazoBanusi  rpadukoB. [lapajutenbHBII  TEpeHOC, 5 OK 03’ OK 0 4’ 12
JorapupmMmuyeckKue CUMMETpPHUsl OTHOCUTENIBHO OCe KOOpIuHAT U CUMMETpHs OI,< 09 ’ ’
¥ TPUTOHOMETPHYECKHe | OTHOCUTEIbHO Hadajla KOOPAMHAT, CUMMETPUS OTHOCHUTEIBHO
(yHKIHM. MPSMOH y = X, pacTsDKEHUE U C)KaTue BAOJb OCe KOOpAMHAT.
Oo0partHbie IIpakTuyeckoe 3ansiTHE OK 01, OK 02,
TPUTOHOMeTpUYeCcKHe 1. TIloka3atenbHble, JorapupMUUecKUe, TPUTOHOMETPHUUECKUE 4 OK 03, OK 04, 1
(pyHKIIUH ypaBHEHUS U HEPABEHCTBA. OK 09
IIpome:xkyTouHas arrecranus B popme 1upPepeHIUPOBAHHOIO 324eTa
PA3JIEJI 4.
HAUYAJIA 40
MATEMATHYECKOI'O
AHAJIM3A
Tema 4.1. Conep:kaHue y4eOHOro MaTepuaia OK 01, OK 02,
IMocaenoBarebHOCTH 1. CriocoObI 3aaHuUs ¥ CBOMCTBA YUCIOBBIX ITOCIEI0BATEILHOCTEMN. 6 OK 03, OK 04, 1,2
2. llowatue o mpenmene mocnenaoBatenbHOCTH. CylllecTBOBaHUE OK 09




npejesa MOHOTOHHOM OrpaHMYEHHOMH 110CIe0BaTEIbHOCTH.
3. CymmupoBaHue nocieoBarenbHocTel. beckoneuHo
yOBbIBaroI11asi FeOMETpUYEcKas IPOrpeccus U ee CymMMa.

IIpakTH4yeckoe 3aHsITHE

2. [IpuMepsl IpUMEHEHUs UHTETpaia B (PU3UKE U TEOMETPHUHU.

1. YwumcnoBasg IOCIEIOBATENBLHOCTh, CHOCOOBI €€  3aJaHud, OK 01, OK 02,
BBIYUCIICHUS YJIEHOB nmocneaoBareabHocTd.  [Ipenen OK 03, OK 04, 1,2
I10CJIEI0BATENbHOCTH. OK 09
2. beckoHEeYHO YOBIBarOIIasi T€OMETPHUECKAs IPOrPECCHSL.
Tema 4.2. Conep:xanue yueOHOTro MaTepuasa
IIpousBoanasn 1. TlonsTtne o NPOU3BOAHONW (YHKLUHU, €€ T€OMETPUUYECKUIl U
¢bu3nveckuii CMBICI. Y paBHEHUE KacaTeIbHOU K rpaduKy (yHKIHH.
2. Ilpou3BomHbBIE CYMMBI, pa3HOCTH, IPOU3BEACHUS, YACTHBIE.
[Ipor3Bo/IHbIE OCHOBHBIX AJIEMEHTApHbBIX (DYHKIUH.
3. [lpuMeHeHHEe TPOM3BOMHONW K UCCIENAOBAHHIO (DYHKIMA W OK 01, OK 02,
nocrpoeHnto rpaduxos. [IpomsBogubie 00paTHON QYHKIHH U OK 03, OK 04, 19
KOMIIO3ULUH (PYHKIUH. OK 09 ’
4. Tlpumepsl UCTHOJB30BAHUS TMPOU3ZBOJHOM Ui  HAXOXKICHUS
HaWJydlllero  peuleHuss B TNPUKIAAHBIX  33jJadax. Bropas
MIPOU3BO/IHAS, €€ TEOMETPUUYECKHIA U PU3NUECKUIN CMBICI.
Haxoxpaenue ckopoctu aisi mpoliecca, 3aJaHHOro (opMmysoil u
rpaduKoM.
IIpakTH4eckoe 3aHATHE
1. Tlpou3BoaHas: MeXaHMYECKUH M TE€OMETPUYECKUH CMBICI
IIPOU3BO/IHOM. } OK 01, OK 02,
2. YpaBHeHHE KacaTelbHOW B oOmem Buzae. I[IpaBunma wu OK 03. OK 04 19
bopmynbl  nuddepeHIupoBaHus, TabauIa  MPOM3BOJHBIX OI,{ 09 ’ ’
aneMeHTapHbIX (pyHkuui. MccnenoBanue (GyHKIUMH C MOMOUIBIO
npou3BoaHOW.  Haxoxaenune — HauOonbIIero,  HaMMEHBIIETO
3HAYEHUSI U SKCTPEMabHbIX 3HAUCHUH (QyHKIUH.
Tema 4.3. Coaepixanue y4eOHOro marepuaa
IlepBooOpa3nas u 1. [IpumeHeHne onpeIeICHHOTO HHTErpaja I HaX0XKICHUS OK 01, OK 02,
HUHTerpaj IUIOIIAAN  KpUBOJIMHENHHON Tpaneuuu. Popmyna Herorona— OK 03, OK 04, 1,2
JleitOHumA. OK 09




HpaKaneCKoe 3aHATHC

1. UaTerpan u nepBoodpasznas. Teopema HeroTona—IJleitonuma. 2. 8 8112 8;’ 8112 82’ 12
[IpumeHeHne HWHTETpaja K BBIYMCICHHUIO (DU3UYECKUX BEIUYHH H OI,< 09 ’ ’
IUIOIIAEH.
PA3JIEJI 5.
YPABHEHUSA U 31
HEPABEHCTBA
Tema 5.1. Conep:xanue yueOHOro MmaTrepuasa
VYpaBuenusi u cucrembl | 1. PannonanpHble, UWppalMOHAJbHBIE,  IIOKAa3aTENbHBIE U OK 01. OK 02
ypaBHeHU# TPUTOHOMETPUUECKHE YPABHEHUS U CHCTEMBI. 4 OK 03’ OK 0 4’ 19
2. PaBHOCWIIBHOCTH ypaBHEHHH, HEPABEHCTB, cucTeM. OCHOBHBIC OI,< 09 ’ '
MpUeMbl MX pelieHusi (pa3loKeHWe Ha MHOXXKHUTEIH, BBEICHUE
HOBBIX HEM3BECTHBIX, ITO/ICTAHOBKA, TPaQUUECKII METO).
IIpakTH4yeckoe 3aHsTHE
1. Kopuu yYpaBHEHUIA. PaBHOCHIBHOCTD yYpaBHEHUI. OK 01, OK 02,
[Ipeobpa3oBaHue ypaBHEHUH. 4 OK 03, OK 04, 1,2
2. OcHOBHBIE TIpUEMBI pelIeHHs ypaBHeHHWH. Pernenue cucrem OK 09
YPaBHEHHH.
Tema 5.2. Conep:xanue yueOHOT0 MaTepuasa OK 01. OK 02
HepaBencrBa 1. PanuonanpHBle, UppalMOHAJIbHbIE,  IOKa3aTeJIbHBIE U 7 OK 03' OK 0 4' 19
TPUTOHOMETpUUYECKHEe HepaBeHCTBA. (OCHOBHbBIE MpPHEMBI HX OI,( 09 ’ ’
pelIeHusl.
Tema 5.3. Conep:xanue yueOHOTo MaTepuasa OK 01. OK 02
HUcnoan3oBanue cBoiictB | 1. Meron wuHTEepBasioB. M300pakeHne Ha  KOOPJAMHATHOU 6 OK 03' OK 0 4' 12
U rpa¢ukoB QyHKUHH IJIOCKOCTH MHOXECTBA PELICHUN YPAaBHEHUNW UM HEPABEHCTB C OI,< 09 ' '
NpH peleHnn JIBYMsI IGDEMEHHBIMH U FIX CHCTEM.
ypaBHeHHil M HepaBeHCTB | [IpakTHYeckoe 3aHsITHE OK 01, OK 02,
1. Ucnonb3oBaHue cBOMCTB U rpadukoB (QYHKIUN NJIs peIieHUs 6 OK 03, OK 04, 1,2
YPaBHEHUI U HEPaBEHCTB. OK 09
Tema 5.4. Conep:xanue y4eOHOT0o MaTepuaa
Ipukiagnblie 3a1a4n 1. Tlpumenenwe MaTEeMaTUYECKUX METOJOB JUIS  PEUICHUS OK 01, OK 02,
COJIEP)KATENbHBIX 33aJa4 U3 PA3IMYHBIX O0JacTel HayKu W 4 OK 03, OK 04, 1,2
MIPAKTHUKH. OK 09

2. NaTepripeTanus pe3yibTara, yueT pealbHbIX OrpaHUICHHM.




PA3/IEJI 6.

KOMBHUHATOPHUKA,
CTATUCTUKA U 24
TEOPUSA
BEPOSITHOCTEM
Tema 6.1. Conep:xanue yueOHOro marepuasia
DJIeMeHThI 1. OcHOBHBIEC MOHATUSI KOMOWHATOPUKHU. 3a7a4d Ha MOJACUYET YUCIIa OK 01. OK 02
KOMOMHATOPUKH pa3MelleHui, NepecTaHOBOK, coueTaHuil. Pemenwe 3amad Ha 6 OK 03’ OK 0 4’ 19
nepedop BapHaHTOB. OI,< 09 ’ '
2. ®opmyna Ounoma Herorona. CBoiicTBa OMHOMMHAIBHBIX
kodpunmentos. Tpeyronpauk [lackais.
IIpakTH4yeckoe 3aHsiTHE OK 01 OK 02
1. TlpaBmia xoMOMHATOpUKHU. Pemenne KOMOMHATOPHBIX 3ajad. 6 OK 03' OK 0 4' 19
Pa3merenus1, COYeTaHus U IEPECTAaHOBKH. OI,( 09 ' '
2. bunom HetotoHa u Tpeyronbauk [lackans. [lpukinagasie 3agaym.
Tema 6.2. Coaepsxanue y4eOHOro Mmarepuana
DJIeMeHThI TeOPHH 1. CoObiTHE, BEPOSTHOCTH COOBITHS, CIOKEHHE U YMHOXKECHHE OK 01. OK 02
BEPOSATHOCTEI BeposiTHOCTEN. [ToHATHE O HE3aBHCUMOCTH COOBITHIA. 4 OK 03’ OK 0 4’ 12
2. JIuckpeTHas CiiydaiiHas BeJIMYMHA, 3aKOH €€ PAaCIpe/IeIICHHS. OI,( 09 ’ ’
3. Ywucnossle XapaKTEPUCTUKH JUCKPETHON CIIy4aiiHOU
BennuuHbl. [loHsTHE O 3aKOHE OOJIBIINX YHCEI.
IIpakTH4Yeckoe 3aHATHE OK 01. OK 02
1. Kiaccuueckoe OIIpesieNIeHne BEPOSITHOCTH, CBOICTBa 5 OK 03’ OK 0 4’ 19
BEpPOSITHOCTEH, TeopemMa O CyMME BEPOSITHOCTEH. OI,< 09 ’ ’
2. BerancieHue BeposSsTHOCTEH.
Tema 6.3. Conep:xanue yueOHOro MmaTepuasa
DJ1eMeHTBI 1. llpencraBnenre JaHHBIX (TaONMIBL, JHArpaMMbl, TpauKH), OK 01, OK 02,
MaTeMaTH4eCcKOl reHepalibHasi COBOKYITHOCTh, BBIOOpKaA, cpefaHee apuMeTHUYECcKoe, 4 OK 03, OK 04, 1,2
CTATHCTHKH MeHaHa. OK 09
2. IlonsiTe O 3aja4ax MaTeMaTHYECKOW CTaTUCTUKHU.
IIpakTnyeckoe 3ansiTue OK 01. OK 02
1. Pemenne npakTHYeCKUX 3a1a4 ¢ TPUMEHEHUEM BEPOSTHOCTHBIX 2 OK 03' OK 0 4' 12
METOJIOB. OI,< 09 ’ ’

2. [Ipukiaguele 3ama4n.




PA3JIEJI 7.
I'EOMETPUA

66

Tema 7.1.
IIpsiMBble U MJIOCKOCTH B
NMPOCTPAHCTBE

Coaeprxanue y4eOHOIo Mmarepuaa

1. BzaumHOe pacroyio)keHHe JBYX NPSIMBIX B IPOCTPAHCTBE.
[TapamnensHOCT mpsMOM u  TIOCKOCTU.  [lapaienbHOCTH
miockoctel.  IlepneHAuKyIIpHOCTP HPSMOM U IUIOCKOCTH.
[lepienaukynsip © HAKJIOHHAasA. YTOJd MEXAYy MpSIMOUM U
IJIOCKOCTBIO. JIBYrpaHHbIi yroj. Yroil MeEXIy IUIOCKOCTSIMHU.
[lepneH IUKYISIPHOCTD JBYX IJIOCKOCTEH.

2. I'eomerpuueckue npeoOpazoBaHus MIPOCTPAHCTBA:
NapaJuIeIbHbIN IEPEHOC, CAMMETPHUS OTHOCHUTEIIBHO IIOCKOCTH.

3. IlapanmnenbHoe mnpoekTupoBaHue. Iliomans OpTOroHAIBHOMN
npoekimn. M300pakeHne mpocTpaHCTBEHHBIX (UTYD.

12

OK 01, OK 02,
OK 03, OK 04,
OK 09

1,2

IIpakTH4yeckoe 3aHsITHE

1. Ilpyu3Haky B3aMMHOIO pPACHOJOXKEHHUS MPSAMBIX. YTOJI MEXIY
IpsMBIMU.  B3auMHOE pacrnojoKeHUe MpsMBIX M IUIOCKOCTEM.
[lepneniuKynsp ¥ HaKJIOHHAS! K MJIOCKOCTU. YTOJ

MEXNy HpsAIMOM M  IUIOCKOCTBIO. TeopeMpl O B3aUMHOM
pacIOJIOKEHUN TpPsMOM M IUIOCKOCTU. Teopema O  Tpex
MIEPIIEHIUKYIIApaXx.

2. Tlpu3Haku W CBOWCTBa MapajUICIbHBIX M TEPHEHIUKYISIPHBIX
IIJIOCKOCTEM.

3. PaccTossHme OT TOYKM JIO IUIOCKOCTH, OT MPSMOH JO
IUIOCKOCTH,  PAacCTOSSHUE  MEXAY  IUIOCKOCTSAMH,  MEXAY
CKPEIMBAIOIUMUCS TPSIMBIMH, MEX/Yy IPOU3BOJILHBIMU (DUTYpaMU
B IIPOCTPAHCTBE.

4. TlapannenbHoe MPOEKTUPOBaHHME M €ro cBoiicTBa. Teopema o
IUIOUIaId OPTOTOHAJIIBHOM NPOEKLMH MHOIOYrojbHHUKAa. B3anmHoe
pacrioyio’keHre IpOCTPaHCTBEHHBIX (uryp.

OK 01, OK 02,
OK 03, OK 04,
OK 09

1,2

Tema 7.2.
MHororpaHHuKHU

Conep:xanue y4eOHOT0 MaTepuasa

1. Bepumnsl, pebGpa, TrpaHu MHoOrorpaHHuka. Pa3Beptka.
MHororpanssle  yriael. Beinmykibsie MHOrorpaHHuku. Teopema
Ditnepa.

2. Ilpusma. ITlpsmas u HakiaoHHas npusMa. [IpaBuibHas Mpu3Ma.

OK 01, OK 02,
OK 03, OK 04,
OK 09

1,2




[Tapannenenunen. Kyo.

3. Nupamupga. IlpaBmibHas nupaMuga. YcedeHHas MUPaMUAA.

Terpasnip.

4. CummeTpuu B KyOe, B apajljIesIeIUIe/ie, B IPU3ME U TUPaMUJIE.

5. Ceuenus kyOa, MPU3MBI U TTUPAMU/IBI.

6. [IpencraBienue 0 NPaBUIBHBIX MHOTOTPAHHUKAX (TeTpasiape,
KyOe, OKTa’Jpe, J0AEKadApe U UKOCAIPE).

IIpakTH4yeckoe 3aHsITHE

1. Paznuunble  BHIBI ~ MHOTOTPAaHHUKOB. UX  m300pakeHwus. OK 01, OK 02,
CeueHusi, pa3BepTKM MHOIOrpaHHUKOB. [lomaas MOBEPXHOCTH. OK 03, OK 04, 1,2
Bunel cummerpuii B npoctpaHcTBe. CUMMETpHS Tell BPALCHUS U OK 09
MHOTOTPaHHUKOB.
Tema 7.3. Conep:xanue yueOHOTro MaTepuasa
Tesia u moBepxHoOCTH 1. Huwmuuap um KoHyC. YcedeHHBIH KoHyc. OCHOBaHHE, BBICOTA, OK 01, OK 02,
BpalleHust OOKOBas TOBEPXHOCTh, 00Opa3yrolas, pazseprka. OceBble CCUCHUsS U OK 03, OK 04, 1,2
CeUeHMsI, apajiesibHble OCHOBAHUIO. OK 09
2. lap u cdepa, ux ceyenus. Kacarenpnas miockocTs k chepe.
Tema 7.4. Coaepsxkanue y4eOHOro marepuaa
HN3mepenus B reomerpun | 1. O6veM u ero uzmepenue. Marerpanshas popmyna oobema.
2. ®opmynsl 00beMa Kyba, IPSIMOYTOIBHOTO TMapajuleNenuena,
MPU3MBI, UIMHAPA. OK 01, OK 02,
®opMynel 00beMa THpaMUAbI U KOHyca. DOpMyIbl ILIIOIIAIN OK 03, OK 04, 1,2
MOBEpXHOCTEH HUIMHApPa U KoHyca. Dopmynbl obdbeMa Mmiapa H OK 09
Iomaau chepsl.
3. [Topo6ue ten. OTHOIIEHUS TUIOIIAJeH TOBEPXHOCTEH U 00BEMOB
MOAOOHBIX TEJ.
IIpakTHyeckoe 3aHsITHE OK 01, OK 02,
1. Beruncienue momanaei 1 00EMOB. OK 03, OK 04, 1,2
OK 09
Tema 7.5. Conep:xanue yueOHOTro MaTepuasa
Koopaunartel u Bektopbl | 1. IlpsMoyrombHas  (mekaproBa) cuCTeMa  KOOpAMHAaT B OK 01, OK 02,
npoctpancTBe. PopMyna paccTOSHUST MEXIY ABYMsSI TOUYKAMHU. OK 03, OK 04, 1,2
YpaBHEeHHS cPephl, TIIOCKOCTH M MPSMOM. OK 09

2. Bexktopel. Monynp BekTopa. PaBeHcTBO BekTOpoB. CroskeHue




BEKTOPOB. YMHOJKEHUE BEKTOpa Ha 4ucio. Pa3inokeHune BeKkTOpa
[0 HaIlpaBICHUSAM. YTOJ MEXIAy ABYMs BekTopaMu. [Ipoexums
BekTopa Ha  ocb.  Koopmunatel  Bektopa.  CkanmspHoe
IIPOU3BEICHUE BEKTOPOB.

3. Hcnonp3oBaHue KOOPAMHAT M BEKTOPOB IIPH PELICHUU
MAaTE€MaTHYECKUX U NPUKIIAJHBIX 3a/1a4.

IIpakTHYeckoe 3aHsATHE
1. Bekrtopsl. [eiictBus c¢ Bektopamu. JlekapTroBa cucreMa
KOOPJMHAT B MPOCTPAHCTBE.

OK 01, OK 02,
2. YpaBHEHHE OKPYKHOCTH, CPEPBHI, IIIOCKOCTU. PaccTosHne Mexay 8 OK 03. OK 04 19
ToukaMu. JIeHCTBUS C BEKTOpaMH, 3aJaHHBIMH KOOPJIWHATAMHU. OI,< 09 ' '
CkanspHoe mpou3BeJCHHE BEKTOpPOB. BekTopHoe ypaBHEHUE
OpsAMOM M IUIOCKOCTH.  Vcnosib30BaHME  BEKTOPOB  IIPHU
JTI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHH.
KoncyabTauumn 6
IMpomexyTouHas aTTecTanus B (hopMe IK3aMeHa 6
Bcero 246




3. YCJOBUS PEAJIM3ALIMU PABOYEA ITIPOT PAMMBbBI

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MaTepHAJIbHO-TEXHUYECKOMY 00ecreyeHn 0
00yueHusl MO JUCHUITIHUHE

Peanuzanus paboueld mporpamMMbl JUCHUILIMHBI TpeOyeT Hadudusl Y4eOHOro

KaOWHeTa MaTeMaTHUKHU.

Ob6opynoBanme y4eOHOro KaOMHeTa:

MynbTUMEIUIHBIA KOMIUIEKC (KOMIIBIOTEpP C JMIEH3UOHHBIM MPOrpPaAMMHBIM
o0Oecrie4eHneM, MOJKIOYEH B CETh C BBIXOJOM B HMHTEPHET, IPOEKTOP, dKpaH is
npoeKkTopa, KoyoHKM (ayauo). PabGodee mecTo mnpemnopaBatens, pabouue MecTa
oOyuaromuxcs (25 MecT), KOMIUIEKT y4eOHO-METOINYECKON ToKyMeHTauuu, Kommiekt
NOJIBKHBIX T'€OMETpUUYeCKUx (Guryp (Tel BpalleHHs); KOMIUIEKT OOBEMHBIX
reoMeTpuyeckux (uryp (MHOTOIpAaHHUKH); KOMIUIEKT JJsi TMPAKTUYECKUX padoT
r€OMETPUYECKHUX ¢buryp (MHOTOTpaHHUKH); YEPTEKHBIC UHCTPYMEHTHI.
WNHuTepakTuBHBIE TOCOOWSA; KOMIUIEKTHI TaONMI; TaOJUIbl JIEMOHCTPALIMOHHBIE.
Komrmnekt tabmnui.

3.2. UudopmanmonHoe odecriedeHne 00yueHust
3.2.1 IleyaTHble U3TAHUA

OcHoBHbBIE yUeOHbIC U3TAHUS

1. bammakoB, M.M. MaremaTtuka: yueOonuk / bammakoB M.M. — Mocksa:
KuaoPyc, 2021. — 394 c¢. — ISBN 978-5-406-08166-2. — URL:
https://book.ru/book/939220

2. bammaxos, M.U. Matematuka. [Ipaktukym: yueOHO-TIpaKTHYECKOE TTOCOOHE /

bammakos M.U., OaTnna C.b. — Mocksa: KnoPyc, 2021. — 294 ¢. — ISBN 978-5-
406-05758-2. — URL.: https://book.ru/book/939104

JlonosHUTEIbHBIEC YUeOHbIEe U3IaAHUS

3. 006 ob6pazoanuu B Poccuiickoit deneparuu: deaep. 3akon ot 29.12. 2012 No
273-D3 (B pen. Penepanbubix 3akoHOB 0T 07.05.2013 No 99-@3, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-®3, or 04.06.2014 Neo 148-®3, ¢ wu3M., BHECCHHBLIMH
®enepanbHbiM 3aKOHOM 0T 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ u3Mm. ot
19.12.2016.).

4, [Ipuka3 MunuctepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06
YTBEPKJICHUU (PeepaTbHOTO TOCYJapCTBEHHOr0 00pa30BaTENbHOIO CTaHJapTa
cpemHero (ITOJTHOTO0) 001Iero 00pa3oBaHUs.

d. [Ipuka3z MunucrepcTBa oOpazoBanusi u Hayku P® ot 31 mexabpst 2015 r. N
1578 "O BHeceHNH U3MEHEHHH B (efiepaibHbIi TOCYyIapCTBEHHBIH 00pa30BaTEIbHbBIN
CTaHJapT CPETHETO 001Iero 0Opa3oBaHus, YTBEPKICHHBIN MPUKa30M MuUHHCTEpCTBA
obOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. N413"

6. [Tucemo JlemapTamMeHTa TroCyAapCTBEHHOW MOJUTUKH B Cepe MOATOTOBKH
pabounx kaapoB u JAI1O Munucrepcra oopazoBanus u Hayku P® ot 17.03.2015 Ne


https://book.ru/book/939220
https://book.ru/book/939104

06-259 «Pexomenanuu 1o opraHu3aluy MoJydeHHs CpeHEro 0011ero oopa3oBaHus

B TIpeJeNiax OCBOCHHS OOpa30BaTEIBHBIX MPOTPAMM CPETHETO MPO(PECCHOHATHHOTO
oOpa3oBaHusi Ha ©0a3e OCHOBHOTO OOIIEr0 OOpa3oBaHHsI C Y4YeTOM TpeOOBaHMIA
(denepanbHBIX TOCYJApPCTBEHHBIX OOPa30BATENbHBIX CTAHAAPTOB W IOTy4aeMOM
npodeccuu Win CIeUalIbHOCTH CPEIHEro MPo(hecCHOHATBHOTO 00pa30BaAHUD.

3.2.2. DneKTPOHHbBIE U31aHUsA (3JIEKTPOHHbIE PECYPChI)

7. www.fcior.edu.ru  (MudopmanmionHsle, TPEHUPOBOYHBIE W KOHTPOJIBHBIC
MaTepHuabl).
8. www.school-collection.edu.ru (Enunas KOJIJICKIUH U(POBBIX

00pa3oBaTeNbHBIX PECYPCOB).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCLHUIIJIMHBI

KOHTpOJIb M OLEHKa pe3yJIbTaTOB OCBOEHUS JMCLUHUILIMHBI OCYIIECTBIISIETCS
MIPENo/IaBaTesieM B MPOLEecce MPOBEAEHUS MPAKTUUECKUX 3aHATUN U JIADOPATOPHBIX
paboT, TECTUPOBAHUS, a TAKXKE BBINIOJHEHHUS OOYYarOUIMMUCA HHIAMBUAYaJIbHBIX
3aJIaHUi, TPOEKTOB, UCCIEIOBAHUM.

4.1. ®opMbI 1 METOIbI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHust

PesynbTaTsl 00yyeHus
(ocBOEHHBIE YMEHMS, yCBOCHHbIE 3HAHMS)

@®opMBbI U METOIBI KOHTPOJIS H
OIIEHKH Pe3yJIbTaTOB

o0y4eHHUs
N3yuenne nUCHUIIIMHBI HANpaBJICHO Ha (QOpMUpPOBAHUE
00X KOMITETEHITN:
OK 01. Bribupats CIIOCOOBI peleHus 3a/1a4 | ® HMHJIWBUyaJbHBIC u
npodecCUOHATBHON  JESATEeIbHOCTH  NPUMEHMTENBHO K | ()pOHTAIBHBIE OMPOCHI,
pa3IMYHBIM KOHTEKCTaM. ® MaTreMaTHYeCKUU JUKTAHT;
OK 02. OcyuiecTBisiTh MOUCK, aHAJIU3 W HUHTEPHPETALHUIO | o CaMOMpPOBEPKA,;
uHpopMmalui, HEOOXOAWMOW JJisi  BBHITIOJHEHUS 337134 | ¢ .
npohecCHOHANBEHOM NeSTeLHOCTH. o :Zi?ﬁ;:fafjgm’
OK 03. IlmanmpoBaThb M pEaln30BEIBaTH COOCTBEHHOE | o npaKTquCKas[’pa60Ta;
npohecCHOHANBFHOE U JIMYHOCTHOE Pa3BHUTHE. o KOHTPONbHAS PAGOTA;
OK 04. Paborate B KOIUICKTHBE M KOMaHIe, dP(eKTHBHO | |

BHEAy/IUTOPHAs

B3aUMOJEHCTBOBATh C
CaMOCTOATCIIbHAA pa60Ta.

KJIMEHTaMH.
OK 09. Hcnonb3oBaTh HH(POPMALMOHHBIE TEXHOJIOTUH B
poeCCHOHAIBHON JESITEIHbHOCTH.

KOJIJICTaMu, PYKOBOACTBOM,

MOACIINPOBAHUA SIBJICHUU H MIponecCoB, UACAX U MCTOHAX
MaTeMaTHKu;

- MOHWMaHWE 3HAYMMOCTH MATEMAaTUKH Ui Hay4dHO-
TEXHUYECKOTO Tporpecca, cHOpMUPOBAHHOCTh OTHOIICHHS K

OcBoeHHE COJIepKaHUS y4eOHOM JIMCITUTUTHHEBI

«Matematuka» 00ecreunBaeT JIOCTIKEHHE CTYIACHTaMHU

CJICIYIOIINX PE3YJIbTATOB:

JIMYHOCTHBIX: ® UHIAWBHUIyaJIbHbBIC n
- c(OPMHPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKe | (PPOHTAIBHBIE ONIPOCHI;

KakK YHUBEPCAITHHOM SI3BIKE HaYKH, CpEICTBE | ¢ MaTeMaTHYECKUN JUKTAHT;

® CaMOINPOBEPKA;
® B3aUMOIIPOBEPKA,
® TECTUPOBAHUC,



http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

MaTeMaTHKe KaK K 4aCcTH O0ILIeYeI0BEeYeCKON KyIbTYphl uepes
3HAKOMCTBO C MCTOpPUEH PA3BUTHUsI MATEMAaTHKHU, 3BOJIIOLUEH
MaTEMaTHYECKUX UJIEH;

- pa3BUTUC JJOT'HYECKOT'0 MBIIJICHU A,
IPOCTPAHCTBEHHOI'O  BOOOpPaXKCHHS, AITOPUTMUYECKOM
KyJAbTYpbl,  KPUTHYHOCTH  MBIIUICHUS  HAa  YPOBHE,
HE00X0IMMOM JUTST Oymymieit npodecCHOHABLHOM
NeATENIbHOCTH, Ui NPOJO/DKEHHsT — 00pa3oBaHHs W
camMoo0pa3oBaHus;

- OBJIa/IEHUE MaTeMaTU4YEeCKUMHU 3HAaHUSIMU U
YMEHUSMH, HEOOXOJUMBIMM B IOBCEIHEBHOM >KM3HHU, AJIA
OCBOEHHUSI CMEXKHBIX €CTECTBEHHOHAYYHBIX JAUCLMILIMH U
JUCLUIUIMH HPOQECCHOHATIBHOIO IHMKIA, A TMOJTy4eHUs
oOpa3oBaHusi B 0O0NacTsAX, HE TPEOYIOMUX YIITyOJICHHON
MaTeMaTHYeCKOM MOJIrOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHUIO, B TOM
yyclie caMoo0pa3oBaHUIO, Ha MPOTSDKEHWU BCEH KHU3HU;
CO3HATEJIbHOE OTHOILEHHE K HENpEepbIBHOMY OOpa30BaHMIO
KaK YCIIOBHIO YCHEIHON poheccuoHaNbHOM "
OOIIECTBEHHOH NeATEIbHOCTH;

- TFOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENIbHOMN
TBOPYECKON M OTBETCTBEHHOM IEATEIIBHOCTH;

— TFOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY
CO CBEpPCTHHKaMH B 00pa3oBaTeIbHOH, OOIIECTBEHHO
MOJIE3HOH, yueOHO-UCCIIeJ0BATENbCKOM, IPOEKTHON U APYTUX
BHJaX JEATEIBHOCTH;

- OTHOIIEHHE K NMPO(ECCHOHAIBHON AEATEIbHOCTU KaK
BO3MOXKHOCTH Y4aCTHsI B PEIICHUU JINYHBIX, OOIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOIIEM.

npakTUyeckas padboTa;
KOHTpOJIbHAs padoTa;
BHEAYIUTOPHAsS

camocrosTeNnbHas paboTa.

OcBoeHnue COJEpKAHUSA yueOHOU JUCLIATIIIHBI
«MaremaTtuka» oOecreuuBaeT JIOCTH)KEHHE CTYJCHTaMH
CIIEYIOIIUX PE3yIbTATOB:

MeTanpeAMeTHbIX:

— yMEHHE CaMOCTOSITENIbHO OTIpENETATh Leu
JNESTENIbHOCTH W COCTaBJATh  IUJIaHBl  JIEATEIbHOCTH;
CaMOCTOSITENIBHO ~ OCYIIECTBIATh,  KOHTPOJMPOBATb U
KOPPEKTUPOBATh JeSITeNIbHOCTD; HCII0JIb30BaTh BCE
BO3MO>KHBIE PECYPCHI JUIsl JOCTUKEHUS MOCTABICHHBIX LIETIeH
U pealu3alliy IUJIaHOB JEATEIbHOCTH; BBIOUPATH YCIEIIHbIE
CTpATEeTUH B Pa3IMYHBIX CUTYaIHUsX;

— yMeHHe MIPOAYKTHUBHO o0miarecs u
B3aMMO/IEIICTBOBATH B nporecce COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBATh TMO3ULMHU JAPYIHMX YYaCTHUKOB
NesTeNIbHOCTH, 3 ()EKTUBHO pa3pemiaTb KOHPJIUKTHI;

- BJaJICHUE HaBBIKAMU  II03HABaTEeNbHOW, y4eOHO-
HCCIIEIOBATENIbCKOM U MPOEKTHOW NESITENBHOCTH, HABBIKAMH
pasperieHuss TpoOieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TIOUCKY METO/IOB PELIEHHs IPAKTUUYECKUX
3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOI0OB MO3HAHUS;

- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOM
MH(POPMALIMOHHO-TIO3HABATEIBHON JEATEIbHOCTH, BKIIHOYAs
YMEHHE OpPHEHTHPOBAThCSI B  PA3IUYHBIX  HCTOYHHKAX

HHIANBUAYAJIbHBIC

(b poHTANBHBIE OMPOCHI,;

MaTeMaTHYECKUH TUKTAHT;
CaMOIIPOBEPKa;
B3aMMOITPOBEPKA;
TECTUPOBAHUE;
IpakTudeckas padora;
KOHTpOJIbHAs paboTa;
BHEAyIUTOpHAs

caMOCToOsITelIbHas paboTa.




uH(pOpMaInu, KPUTHYECKHU OIICHUBATh i
MHTEPIPETUPOBATH nH(OpPMAIIHIO, MOJy4aeMY0 u3
Pa3JIMYHBIX HCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHUE SCHO,
JOTMYHO M TOYHO H3Jarartb CBOK TOYKY 3pEHHS,
HCIIOJIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPE/ICTBA;

— BIIQ/ICHUE HABBIKAMH TO3HABATEIHHOU PEQIICKCHH KaK
OCO3HAHUSI COBEPIIAEMBIX JIEUCTBUA M  MBICIUTEIbHBIX
MPOIECCOB, UX PE3YyJIbTaTOB W OCHOBAaHMI, T'PAHUI[ CBOETO
3HAHWS W HE3HAHW, HOBBIX II03HABATCIBbHBIX 3a7ad U
CPEACTB ISl UX JOCTHKECHUS;

- LEJICYCTPEMIICHHOCTh B IMOMCKAX W  MPHUHATUH
pelIeHUd, COOOpPa3HTENHbHOCTh W HWHTYHUIUS, Pa3BUTOCTh

IIPOCTPAHCTBEHHBIX IIpEACTaBICHUN; CIIOCOOHOCTh
BOCIIPUHUMATB KPAacOTy U TAPMOHUIO MHpA.
OcBoeHne COICPIKAHUSA yueOHOI JUCLUIUIAHBI

«MaremaTrka» oOecrieuMBaeT JOCTH)KCHHE CTYJICHTaMHU
CIIEIYIOIIHNX PEe3yIbTaTOB!

npeIMeTHBIX:

- cOPMUPOBAHHOCTH TPEACTABICHUH O MaTeMaThuKe
KaKk YacTH MHPOBOW KyJIbTYphl M MECTE€ MAaTEMaTHKH B
COBPEMEHHOW IMBWJIM3AIMH, CHOCO0AaX ONUCAHUS SIBICHUM
pearbHOr0 MUpa Ha MATEMaTHIECKOM SI3BIKE;

- c(OPMUPOBAHHOCTD NpeACTaBICHUI 0
MaTeMaTHYeCcCKUX HOHATHSX Kak BaXHEHUIINX
MaTeMaTHYECKUX MOJEINAX, TO3BOJISIONNX OMUCHIBATh U
u3yyaTb pasHble TIPOLECCHl U  SBJIEHUS; IOHUMAaHUeE
BO3MOKHOCTH AKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOPHIA;

- BJIQJICHHE METOJaMHU J0Ka3aTeJIbCTB M AITOPHUTMOB
peleHus, yMeHle uX MPUMEHATh, IPOBOIUTH JOKa3aTeIbHbIC
paccykKIeHHUs B X0/1€ PEIIeHuUs 3a/1a4;

- BJAJICHUE CTAaHAAPTHBIMH  TIPUEMAMH  pEIICHUS
pallMOHANBHBIX W UPPAIMOHAIBHBIX,  MOKAa3aTeIbHbIX,
CTETIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI M HEPAaBEHCTB,
UX CHCTEM; WCIIOJNIb30BaHHE TOTOBBIX KOMITBIOTEPHBIX
nporpaMM, B TOM 4YHCJIE JUId TOUCKAa IYTH pELIeHUS |
WITIOCTPAINH PEIICHNs YPaBHEHUN 1 HEPABEHCTB;

- c(OPMHPOBAHHOCTh TPEJICTABICHUH 00 OCHOBHBIX
MNOHATUSAX MAaTeMaTU4YecKOro aHalM3a M UX CBOMCTBax,
BJIaJICHNEC yYMEHUEM XapaKTepU30BaTh TOBEICHHE (QYHKIUH,
UCMOJIb30BAaHUE TIONYYEHHBIX 3HAHMA [UIs ONHCAaHUS U
aHaJIN3a pPEeaJbHBIX 3aBUCUMOCTEW;

- BJIaJICHUE OCHOBHBIMHU TOHSATHSAMU O IUIOCKUX H
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, UX OCHOBHBIX
CBOHMCTBaX; C(OPMUPOBAHHOCTH yMEHHS pACIO3HABATh
reoMeTpuueckue (QGuUrypsl Ha dYepTekax, MOAENAX U B
peanbHOM  MHpE; TNPUMEHEHHE W3YYCHHBIX  CBOICTB
reomerpuueckux  ¢uryp u  dopmyn ans  pemieHus
TE€OMETPUYECKUX 3a7ad M 337a4 C  HPaKTHYECKUM
COoZIepIKaHHEM;

- cpOpMUPOBAHHOCTh TPEJACTABICHUH O Mpoueccax H

® UWHIUBUAyaJIbHBIC
(bpoHTaNbHBIE OMPOCHI;
® MaTeMaTHYECKUU TUKTAHT;
® CaMOIIPOBEPKA;

¢ B3aMMOIPOBEPKA;

® TECTUPOBAHHUE;

e [pakTHyecKas paboTa;

® KOHTpOJIbHAs paboTa;

e BHeayAUTOpHas
caMOCTOsTeNIbHas paboTa.




SBIICHUSX, MMEIOLINX BEPOATHOCTHBIN Xapakrep,
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEAJbHOM MMpE,
OCHOBHBIX MOHATHUSIX AJIEMEHTapHON TEOPHH BEPOSITHOCTEH;
YMEHUN HAXOAUTh W OLEHUBATH BEPOSTHOCTH HACTYILUICHUS
COOBITHII B MIPOCTEHIIMX MPAKTHUECKUX CHUTyalusix U
OCHOBHBIE XapaKTEPUCTUKU CITyUYalHbIX BEJIMYUH;
BJIAJICHUE  HABBIKAMH  HMCIOJIb30BaHUS
KOMIIBIOTEPHBIX NPOTPaMM IIPHU PEIIECHUU 3ajau.

T'OTOBBIX

B pesynbraTe 0CBOCHUS UCIMIUIUHBI 00YYAFOLIHNACS JOJDKCH
3HATH:
- 3HAQUCHUE MATeMaTHYeCKOW HayKd JUIsd pCIIeHHUs
3a/1a4, BO3HUKAIOIINX B TEOPHU M MPAKTHKE; IIHUPOTY H B TO
KC BpEMs OrpaHUYCHHOCTL IMPUMCHCHHUSA MATCMATHUYCCKUX
METOJIOB K aHAIIM3Y ¥ MCCICIOBAHUIO MIPOLIECCOB U SBJICHHUI B
NpUPOJIE U OOIIECTBE;

3HAYCHUE MPAKTHKA M BOIPOCOB, BO3HHUKAKOIINX B
caMoi MartemMatuke s (HOPMUPOBAaHHS U Pa3BUTHS
MaTeMaTUIeCKOHN HAayKH; UCTOPUIO pa3BUTUSA IMOHATHA YUCIIA,
CO3[aHMs MATEMaTHYeCKOrO0 aHalu3a, BO3HUKHOBEHUS U
Pa3sBUTUA TCOMETPHUH,

YHUBEPCAIBHBI  XapakTep  3aKOHOB  JIOTHKHU
MaTeMaTUYeCKHX PAaCCYXICHUH, UX MPUMEHHUMOCTh BO BCEX
00JIacTX YEeIOBEUECKOM JAeATEINEHOCTH;

BEPOSITHOCTHBIM  XapakTep pa3lUYHBIX MPOIECCOB
OKPY’KaroIIero Mupa.

® UHIMBUIYaJIbHBIC
(bpOoHTaBLHBIC OMPOCHI;
MaTeMaTHYECKUI JTUKTAHT
CaMOIPOBEPKa;
B3aMMOITPOBEPKA;
TECTUPOBAHUE;
npakTHYecKas pabora;
KOHTpOJIbHAsE paboTa;
BHEAYUTOPHAs
camocTosTelbHas paboTa.

>

B pe3ynbrare ocBOEHUS AUCUMITIIMHBI 00yJaromMiCcs JT0JIKEH
yMeTh:

Aureopa:

BBITNIOJIHATH apudMeTnyecKue IeHCTBUS HaJ YHClIaMH,
coueTass YCTHbIE U IHCbMEHHbBIE IIPUEMBI; HAXOJUTh
OpuOIKEHHbIE  3HAYEHHWS BEIMYUH W MOTPEIIHOCTH
BBIYHCIICHUI (a0COJIIOTHAsT M OTHOCUTENbHAs); CpPaBHUBATH
YHCIJIOBBIE BBIPAKEHHUS;

HaXOJUTh 3HAUEHUs KOpPHS, CTeNeHH, Jjorapudma,
TPUTOHOMETPUUYECKUX BBIPAKEHUI HAa OCHOBE OIPEIEIICHUS,
UCTONB3Ysl  NpPU  HEOOXOJUMOCTH  WMHCTPYMEHTAJIbHBIE
CpPEeICTBa; TOJB30BAThCS MPUONMKCHHOW OICHKOW TpH
MPaKTUYECKUX pacuerax;

BBINIOJIHATE TPE0Opa30BaHusl BBIPAXKEHUH, MpUMEHSS

dbopMysBl,  CBA3aHHBIE  CO  CBOWCTBAMH  CTETCHEH,
jorapu(MoB, TPUTOHOMETPUYECKUX (PYHKIIUH.

DyHKUUHN U Tpadukn:

- BBIUUCIIATh 3HAYeHHE (DYHKIUM TIO 3aJaHHOMY

3HAUEHUIO apryMeHTa MpH Pa3lIu4HBIX CHoco0ax 3alaHus
byHKIUY;

OTIpE/IEATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIHH,
WLTIOCTPUPOBATh UX Ha rpadukax;

CTPOUTH rpadguku M3y4EHHBIX byHKIHH,
WUTIOCTPUPOBATh 1O TpapuKy CBOHCTBA 3JIEMEHTapHBIX
GbyHKIHIA;

UCIOJIb30BaTh TMOHATHE (DYHKIHUU ISl OMUCAHUS U

® HWHIUBUAyaJbHBIC
(bpoHTaNbHBIE OMPOCHI;
MaTeMaTUYECKUN AUKTAHT
CaMOIIPOBEPKa;
B3aUMOIIPOBEPKA;
TECTUPOBAHUE;
MpaKTU4eckas padora;
KOHTpOJIbHAs paboTa;
BHEAyIUTOpHAs
caMOCToOsITelIbHas padoTa.

b




aHaJIM3a 3aBUCUMOCTEH BEJTUYMH.

Hauyana MaTemMaTH4ecKOro aHajm3a:

- HAXOJUTh IPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIIUA;

- WCIIOJIb30BaTh MPOU3BOJHYIO Ui M3YYEHUS CBOMCTB
(GyHKUINH ¥ TOCTPOEHUS IPaUKOB;

- MIPUMEHSITh IPOU3BOAHYIO TUISE MIPOBEICHUS
NpUOIMKEHHBIX BBIYMCICHUH, peniath 3aJadd MPUKIATHOTO
XapakTepa Ha HAaXO0XJEHHUE HAMOOJBIIEr0 M HAWMEHBILIETro
3HAYEHUS;

— BBIUMCIIATD B IIPOCTEHIIMX CIy4yasX IUIOIIAgu U
00BEMBI C UCTIOIB30BAHUEM OIIPEIEIIEHHOIO HHTETpaIa.
YpaBHeHNsI M HEPABEHCTBA:

— peaThb palyoHaJIbHbIE, [oKa3aTesbHbIE,
norapudmuueckue, TPUTOHOMETPHUECKUE ypaBHEHUS,
CBOJAILIMECS K JIMHEHHBIM UM KBaJgpaTHBIM, a TaKxKe
AQHAJIOTMYHBIC HEPABEHCTBA U CUCTEMBI;

— UCIOJIb30BaTh  IpapUUecKUil  METOA  pelleHus
YpaBHEHUI U HEPABEHCTB;

— n300pakaTh Ha KOOPAWHATHON IUIOCKOCTH PEIICHHS
YpaBHEHHUI, HEPABEHCTB U CUCTEM C JIBYMS HEU3BECTHBIMU;

— COCTaBJIATh W pelIaTh YpPaBHEHHs M HEPABEHCTBA,
CBSI3BIBAIOIIIME HEU3BECTHBIC BEIIMYMHBI B TEKCTOBBIX (B TOM
qrclie MPUKIIATHBIX ) 3a/1a4ax.

Kom0nnaropuka, cTaTHCTHKA M TEOPHS BEPOSATHOCTEN:

- pemate  mpocTelnine  KOMOWHATOpHBIE  3a/Ja4u
METO0M Iepedopa, a TakKe C HCIOJIb30BAHUEM H3BECTHBIX
bopmy;

— BBIYMCIISITH B MPOCTEMIIMX CIIy4asX BEpPOSTHOCTH
cOOBITHI Ha OCHOBE MOJICUETA YKCIa HCXOJI0B.

I'eomerpus:

- pacrno3HaBaTth Ha yeprexax U MOJIETISX
IPOCTPAHCTBEHHbIE  (OPMBI;  COOTHOCUTH  TPEXMEpPHBIE
O0OBEKTHI C UX OMUCAHUSIMHU, U300paKEHUSIMU;

- ONMHUCHIBaTh B3aWUMHOE PACIOJOKEHHE TMPSAMBIX H
IUIOCKOCTE B MPOCTPAHCTBE, apryMEHTHPOBaTh CBOU
CYXKJIEHUS 00 2TOM PacroIOKCHUH;

- aHAJIM3UPOBaTh B MPOCTEHIIMX CIy4yasX B3aUMHOE
pacroyio’keHre 00BbEKTOB B IPOCTPAHCTBE;

— n300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KpYIJIbIE
TeJa; BBINOJHATh YEPTEXKH 110 YCIOBUSIM 337ad4;

— CTPOUTH TMpOCTEHIINEe CeYeHHUs KyOa, MPHU3MBL,
MTUPaMUJIBI;

— pemarhb IUTAHUMETPUYECKHe u npocTeifiune
CTEPEOMETPUYECKHUE 3a/1a4M Ha HAXOXJIEHNE N€OMETPUUECKHUX
BEJIMYMH (JJIUH, YTJIOB, IUIONIaIel, 00BEMOB);

- HCIOJIb30BaTh IPU PELICHUH CTEPEOMETPUUYECKUX
3a/1a4 MIIAaHUMETPUIECKUE (PaKThl U METO/IbI,

- IPOBOAMTH JOKA3aTENIbHBIE PACCYXIEHUS B XOJE
pelIeHus 3a1ay.




4.2. ®OHA OLEHOYHBIX CPEACTB /IS NPOBeJeHUs] TeKYylero KOHTPOJsI H
NMPOMEKYTOUYHOM aTTecTAlMU 00YYAOIIHUXCS 1O JUCIUIINHE

IToxka3zarem U KpUTEPUH OLICHUBAHUA KOMIIETEHIIMH
[Tokazarenu U KpUTEPUU OLICHUBAHUS KOMIETECHUUNA OTPAKEHBI B KOMILIEKTE
KOHTPOJBHO-OLIEHOUHBIX cpencTB ([Tpunoxenue 1).

KoHTpo/1bHBIE U TECTOBBIE 3aJaHUS
[lepeuens BOMPOCOB, KOHTPOJBHBIE U TECTOBBIC 3aJaHUS, HEOOXOIUMBIE IS
OLICHKH PEe3yJbTaTOB OOYYECHHUS XapaKTepU3YIOUUX (POPMHUPOBAHUE KOMIETEHIIMN
MIPE/ICTABIICHBI B KOMILJIEKTE KOHTPOJIbHO-01IeHOUHBIX cpeacTB (IIpunoxenue 1).

MeToanueckue MaTepUuaJIbl
MeTtonuueckre Marepuaibl, OINPEACISIONIME MPOIEAYpPhl  OICHUBAHUSA
pe3ynbTaToB  OOy4YeHHUS  XapakTepusylomux  (HOpMUpOBaHHE  KOMIIETEHUIUN
IPE/ICTAaBIICHbl B METOAMYECKUX PEKOMEHJIALUAX IO BBITIOJHEHUIO MPAKTHYECKUX
pa6ot (ITpunoxenue 2).



