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1. MOACHUTEJIBHAS 3ATINCKA

PaGouas mporpamma o6meo6pa3oBatenpHoro ydeoHoro mpeamera OYIL03

MATEMATMHMKA Y npenna3znauena s usydenus pusuku B [IpodeccruonaibsHom
yunine 'AOY AO BO «AI'TACY», ipu peanu3aiui 00pa3zoBaTeIbHONW IPOTrpaMMBbI
cpelHero o01ero oopa3zoBaHus B Mpeesiax OCBOCHUSI OCHOBHOM npodeccruoHanbHOM
obpazoBatensHol iporpammbl CI1O (OITOIT CITO) no npodeccuu
08.01.28 MacTtep 0TaeJI0UYHBIX CTPOUTEIbHBIX U 1€KOPATHBHBIX PadoT.
PaGouass mporpamma yueOHOro mnpeamera OVIL.03 MATEMATHUKA Y
pa3paboTaHa B COOTBETCTBUU denepaibHbIM roCyJ1apCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHIAPTOM CPEHEr0 00IIero 0O0pa3oBaHUs, YTBEPKIACHHBIM
[Tpukazom MunucrepctBa obpazoBanus u Hayku Poccuiickoii @eneparuu ot 18
mass 2022 1. Ne 340 c yueroM TpeOOBaHMI NPUMEPHOH OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMBbl CpeIHEro oOIero oo6pazoBaHus, 0JOOPEHHOMN
petieHueM (denepaabHOro y4eOHO-METOAUYECKOr0 OOBEIUHEHUSI MO OO0IIeMy
00pa3oBaHuI0, C Y4ETOM MPUMEPHON MpOrpamMMbl 0011Ie00pa3oBaTeILHON yUeOHOM
JTUCIUTUINHBL «MaTtemaTuka» g peanu3alid OCHOBHOW MPOQecCHOHATBbHOMN
oOpazoBatenbHOl mporpammbl CITO Ha 6a3ze 0CHOBHOTrO 00Iero 0Opa3oBaHUs C

MOJTYY€HHEM CPEJHET0 00111ero 0opa3oBaHusl.

Copeprkanue rporpammbl «MaTeMaTukay HammpaBlIeHO Ha TOCTUKEHUE

CICIYIOIINX LeJIeH:

. obecrnieueHue CHOPMHUPOBAHHOCTH TMPEACTABICHUN O COIMAIbHBIX,

KYJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MATEMAaTHKU;

. obecrnieyeHue chOPMUPOBAHHOCTHU JIOTUUECKOTO, AITOPUTMUIECKOTO U

MAaTEMATHYCCKOT'O MBIIIJICHUA,

. obecrieuenre cHOpMUPOBAHHOCTH YMEHUM MPUMEHSITH TOJyUYCHHBIE



3HAHWS TPU PEIICHUH PA3INYHBIX 3a/1a4;
. obecrieueHrie c)OPMUPOBAHHOCTH TIPE/ICTAB/IEHUM O MaTeMaTUKe Kak
yacTu 0OIIleuesloBeUeCcKOM KyJ/IbTyphbl, YHHUBEpPCA/JIbHOM $I3bIKe HayKHy,
T03BOJISTIOLLEMOIMCHIBATh U U3yUaTh peasibHble MPOLeCChI U SIBJIeHUS.

B mnporpaMMmy BKIIOYEHO COJAEpKaHWEe, HaIpaBiIeHHOE Ha (QopMUpOBaHHUE Y
0Oy4Jaronuxcsi KOMIIETCHITNN, He0OX0oauMBbIX i1 kKadecTBeHHOTO ocBoeHms OIIOIT CITO
Ha 0a3e OCHOBHOTO O0OIIETr0 00pa30BaHUs C MOJYYCHHEM CPEIHETO 00IIero oopa3oBaHus,
IPOrpaMMbl MOATOTOBKU KBATU(PUIIMPOBaHHBIX paboumx, ciayxkaumux (ITITKPC).

[IporpamMma yueOHOW uUCHUIUIMHBI «MaTemMaTHKay SIBISETCA OCHOBOW JUis
pa3paboTku pabo4yux MporpaMM, B KOTOPBIX MpodecCHOHAbHBIE 00pa3oBaTelbHbIC
OpraHM3aliH, peajn3ylomue o0pa30BaTeIbHYI0 MPOrpaMMy CpPETHEro  0OIIero
obOpazoBanus B npenaenax ocsoeHus: OIIOIT CI1O na 6a3e ocHOBHOT0 00111eT0 00pa3oBaHusl,
YTOUYHSIIOT COJEp)KaHue YydyeOHOTO MmaTepuala, IMOCIeA0BaTeIbHOCTh €ro HM3Yy4eHHUS,
pacmpeneneHie y4eOHBIX YacOB, BHUJBI CaMOCTOSITENIBHBIX PaboT, TeMaTuky pedeparon
(1OKJIaI0B), UHIUBUIYAIBHBIX MPOEKTOB, YYUTHIBAs CHEIU(UKY MPOTPaMM MOATOTOBKHU
KBATHU(UIIUPOBAHHBIX PaO0UYMX, CIYKAIIKUX U CIICIIUATTUCTOB CPEHETO 3BEHA, OCBAaUBAEMOM
npodeccuu WM CIeHaTbHOCTH.

[Iporpamma  MOXKET  HUCHOJIB30BATHCA  JPYrUMU  MPOdeCcCHOHATBHBIMU
00pa30BaTeNbHBIMA OPTaHHU3AIUSIMH, PEATU3YIOIUMU 00pa30BaTENbHYI0 MPOTPAMMY
MOJTOTOBKY CIIEIUAIIMCTOB CPETHETO 3B€HA B npeaenax ocBoeHus ocaHopHou OIIOII CI1O

Ha 6a3e ocHoBHOTO 00mero odpazoanus (IITIKPC).



2. OBIIIAS XAPAKTEPUCTHUKA YUYEBHOMU JUCIHHAITINHBI
«MATEMATUKA»

Matemaruka siBisieTcs pyHIaMEeHTaIbHON 00111e00pa30BaTeNbHOM TUCITUILIMHON CO
CIIOKUBIIMMCS YCTOWYUBBIM COJEpKAHWEM M OOMIMMHU TPeOOBAaHUSIMU K TIOJTOTOBKE
00yyaroImuxcs.

enn wu3y4eHWs] MaTeMAaTUKH TPAJAMIHUOHHO PEAIM3YIOTCSA B  YEThIpeX
HaNpaBJICHUAX:

1) oOmiee mpeacTaBiacHUe 00 UACSIX M METO/IaX MAaTEMAaTHKH;

2) WHTEJUICKTYaJIbHOE Pa3BUTHE;
3) OBJIaJICHUE HEOOXOTUMBIMUA KOHKPETHBIMU 3HAHHSIMHU U YMEHUSIMU;
4) BOCIIUTATEILHOE BO3IEHCTBHE.

N3yyenue wmarteMaTuku Kak mpoduibHON 00Ieo0pa3oBaTebHON  yueOHOM
TUCITUTUINHBI, YYUTBHIBAIONIEH CIEMU(PUKY OCBAMBAEMBIX CTYIACHTAMHU CHCIHATBHOCTH
CIIO, oOecrieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX MOIX0/IOB K BBEJICHUIO OCHOBHBIX TIOHATHIA,

* (QopMupoBaHUEM CUCTEMBI YUEOHBIX 3a7aHul, o0ecrieunBaronx 3PpHeKTUBHOE
OCYIIIECTBIICHUE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

* o0oraieHneM CreKTpa CTUIeH yueOHO! MeSTENBHOCTH 3a CUET COTIIaCOBaHUS C
BEIIIIIUMHU JIEITEIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOW CIIEIIUATBLHOCTH.

[IpodunbHas cocTapisOMas OTpaxaeTcsl B TPeOOBAHUAX K MOATOTOBKE
00yJaroIMXCs B YaCTH:

* 0o0mieli CHUCTEMBbl 3HAHUH: COJEpPKATENbHBIE TMPUMEPHI  HCIIOJIH30BAHUS
MaTeMaTHYECKHUX UIeH U METOIOB B PO(heCCHOHATBHOM IeATeTLHOCTH,

* YMEHUH: pa3nuuve B YpOBHE TPeOOBaHMI K CIIOKHOCTH TPUMEHSIEMBIX
aITOPUTMOB;

* MPaKTHYECKOTO  HWCIOJB30BAHHMS  NPHOOPETCHHBIX 3HAHWMA HW  YMCHHIMA:

HHINBUAYAJIIbHOT'O yqe6H0r0 OIIbITa B IIOCTPOCHHMH MATCMATHYCCKHX MOI[CJ'ICI;'I,



BBITIOJTHEHUH UCCIIEI0BATENbCKIX MTPOEKTOB.

Takum oOpazoMm, peanu3anus COAEpKaHUS YUEOHOW AUCIHUIUIMHBI OPUEHTHUPYET
MPUOPUTETHYIO POJIb MPOLECCYaTbHBIX XapaKTEPUCTHUK Y4eOHOM paOoThI, 3aBUCSIIUX OT
npodwis mpodeccuoHaTbHOTO  00pa30BaHMsI, TOJYYEHUS OIbITA HCIOJB30BAHUS
MaTEMAaTUKH B COACPKATEIBHBIX U MPOPECCUOHATBHO 3HAUUMBIX CUTYAIUSIX IO CPABHEHUIO
¢ (opmasibHO - yPOBHEBBIMH PE3yIbTATUBHBIMU XapaKTEPUCTUKAMH O0YyUEHUSI.

Conepxanne y4eOHOM AMCHUIIIMHBI pa3paboTaHO B COOTBETCTBHH C OCHOBHBIMH
COJIepKaTEIbHBIMU JIMHUSAMU O0yUEHUSI MAaTEeMaTHKeE:

* anreOpanueckasi TUHUS, BKIIOYAIOIAs CUCTEMAaTU3allMI0 CBEJICHUI O Yuciax;
W3- yYEHUE HOBBIX M 00O0OIIEHHE paHee M3YYCHHBIX omnepanuid (BO3BEIECHUE B CTEICHD,
U3BIICYCHHE KOPHS, Jorapu(pMupoBaHue, CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC M OOpaTHBIC
K HMM); U3y4YE€HUE HOBBIX BHUJIOB YMCJIOBBIX BBIpKEHUU U (DOPMYI; COBEPIICHCTBOBAHUE
NPAKTUYECKUX  HABBIKOB WM BBIUMCIMTEIBHOM  KYJNbTYpbl,  pPAacIIUpPEHHE |
COBEpIICHCTBOBAHUE aIreOpanyeckoro anmnapara, c(opMHMpoBaHHOTO B OCHOBHOM ILIKOJIE,
U €ro MpUMEHEHUE K PEIICHUIO MAaTEMAaTHYECKUX U MPUKIIAHBIX 33]1a4;

*  TeopeTHKo-(QYyHKIMOHANbHAS  JUHUS, BKIIOYAION[as CHUCTEMATH3AaIUI0 U
pacliipeHre CBeAeHHM O (QYHKIUSAX, COBEpIICHCTBOBAHME TIpapUUeCKUX YMEHUM;
3HaKOMCTBO C OCHOBHBIMHM HJE€IMHU U METOJAAMHM MAaT€MaTHYEeCKOro aHaiu3a B oObeEME,
MO3BOJIAIOIIEM HCCIEAOBAaTh JJIEMEHTapHble (DYHKIMM ¥  pemaTh MPOCTEUIIHe
reoMeTpuyeckre, pU3ndeckue u Apyrue NpuKkIiagHble 3a1auu;

* JIMHUSA YPaBHEHWHA M HEPABEHCTB, OCHOBAHHAs HA MOCTPOCHUU U MCCIEIOBAHUU
MaTEeMaTHUECKUX MOJENel, Tepecekammasncs ¢ anreOpandyeckol W TeOpeTHKO-
(GYHKIMOHATBLHOW JIMHUSIMU M BKJIIOYAIOIIAsi Pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU
anredpandyeckux MpeoOpa3oBaHUM ISl PElICHHs] YpaBHEHWI, HEPABEHCTB M CHUCTEM;
dbopMupOBaHHE CIIOCOOHOCTH CTPOUTh M HCCIEAOBATH IMPOCTEHIINE MaTeMaTHYeCKHe
MOJICIIU PY PEIICHUY MPUKIIATHBIX 33124, 3a/1a4 U3 CMEKHBIX U CTICIIUATbHBIX TUCIUILINH;

reoMeTpuueckas JIMHHS, BKIIOYAIONIAs HATJBIAHBIE TPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UIypax M HU3y4YEHHE HMX CBOWCTB, (OPMUPOBAHHME M PA3BUTHE
MPOCTPAHCTBEHHOTO BOOOpPaKEHUS, Pa3BUTHE CIIOCOOOB TEOMETPUYECKUX H3MEpPEHUH,
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KOOPAMHATHOTO U BEKTOPHOTO METOAOB JJIS PEIICHHUS] MAaTEMATHUYECKUX U MPUKIIATHBIX
3azay;

. CTOXACTUYECKas JMHUS, OCHOBaHHAS Ha Pa3BUTUM KOMOWHATOPHBIX YMCHHMA,
MIPEACTABICHUI O BEPOSITHOCTHO - CTATUCTUYECKHUX 3aKOHOMEPHOCTSX OKPY’KAIOIIEro MUpa.

Paznienbl (Tembl), BKIIOYEHHBIE B COJEp)KaHHE y4E€OHOU MUCIUIUIMHBI, SBISIOTCS
oOmuMu 1711 Bcex mpoduieii mpodecCHoHaTbHOTO 00pa30BaHUsl W MPU BCEX OOBEMax
y4eOHOTO BPEMEHHU HE3aBUCUMO OT TOTO, SIBJISICTCS JIM y4eOHasl TUCUUILIINHA

«MaremaTtuka» 6a30BOH WU TPOPUIHHOM.

B TematmyeckoM miiaHe mporpaMMmbl yUeOHBIM MaTepHasl TPENCTaBlIeH B (GopMme
YepeIyIONIErocs pa3BePTHIBAHUS OCHOBHBIX COJIEpPKATENIbHBIX JIMHUM (anreOpandyeckon,
TEOPETUKO-(PYHKIIMOHATILHOM, YpaBHEHUN u HEPABEHCTB, r€OMETPUYECKOM,
CTOXaCTUYECKOM), UTO MO3BOJISET THOKO UCIOJIb30BaTh UX PACIOJIOKEHUE U B3aUMOCBS3b,
COCTaBJISITh paOOuMii KaJeHJAPHBIN ITUIaH, MO-pa3HOMY uepeays ydeOHble TeMbl (TJIaBbl
y4eOHUKa), y4uThIBass MpoPuiab NpodeccHoHaIbHOTO 00pa3oBaHus, cHenuduky
ocBauBaemoi crienuanbHocTH CIIO, rimyOuHy n3ydeHus Matepuaia, ypoBeHb MOATOTOBKU
CTYJICHTOB IO MPEIMETY.

[IpensaraemMplii B TEMaTUUYECKOM IJIaHE 00BbEM y4yeOHOTO BPEMEHHM Ha H3y4Y€HUE
OHOW W TON K€ TEeMbl PEKOMEHIYETCS HCMOJb30BaTh ISl BBIMNOJHEHUS PA3IUUHBIX
yueOHbIX 3amaHuil. Tem cambIM pa3iauuus B TPeOOBAHMSIX K pe3ysibTaraM OOy4deHHs
MIPOSIBSITCSL B YPOBHE HABBIKOB MO PEIICHUIO 33]1a4 U OIBITE CAMOCTOSITEILHONU PabOTHI.

N3yuenne  oOmieoOpazoBaTebHON  y4eOHOM  OUCHUIUIMHBI — «MartemaTukay
3aBepIIaeTCs IMOJBEICHUEM HMTOTOB B (OpME H3K3aMeHa B paMKax MNPOMEKYTOYHOU
aTTecTalMu CTyJIeHTOB B mporecce ocBoeHus ocHoBHoW OIIOII CIIO ¢ momydenuem
cpeanero oomiero oopazosanus (IITIKPC).

B pazaene nporpammer «CopaepkaHue yueOHON JUCHUILUIMHBDY KYPCUBOM BBIJICJICH
MaTtepua, KOTOPbIN MPY U3YYCHUN MaTeMaTHKU Kak 0a30BOM, Tak ¥ MPOGUIHLHON yaeOHOM

AUCHUIIIIMHBI, KOHTPOJIO HE IMMOAJICKHUT.



3. MECTO YYEBHOM JUCIUIIJIMHBI B YYEBHOM ILVIAHE

Yyeonas gucrumumaa OYIL.03 Marematnka ¥V sBisiercs o01meo0pa3oBaTeIbHOM
yueOHOM AMCHMIUTMHOW o0O0s3aTenbHOW TpeaMeTHoW obmactu «MaremaTuka W
uHpopmatuka»y OI'OC cpennero o61Iero 006pazoBaHusl.

B  mpodeccrmoHanpHBIX  00pa3oBaTEIBHBIX  OPTAHM3ANUAX,  PEATHIYIONINX
o0pa3oBaTeNbHyI0 MPOTpaMMy CpeaHero o6iiero oOpa3oBaHMsl B MpejeiaX OCBOCHHUS
OIIOII CIIO na 6a3e ocHOBHOTO 0011Iero 00pa3oBaHus, yueOHas AUCITUIIIINHA

«MareMatuka» uzydaercs B 0011eo0pa3oBaresibHOM 1ukIe yueoHoro miana OIIOII
CIIO na 0a3ze OCHOBHOroO 001Iero oOpa3oBaHUS C IOJYYEHHEM CPEIHEro OOIero
ob6pazoBanus (IITIKPC).

B yueonsix mnanax [HIIKPC yuebnas qucuunnuna «MaTtemaThka» BXOJIUT B COCTaB
00111e00pa30BaTEeNbHBIX JTUCHUIUIMH, (QOPMUPYEMBIX U3 00S3aTEIbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmero oOpazoBaHusi, mia cnenuansHocTedt  CIIO

COOTBETCTBYIOIIETO MPoduIs MpodhecCHOHATBHOTO 00pa30BaHUsI.

4. PE3YJIBTATBI OCBOEHUS YYEFHOHN JUCUIIINHBI

OcBoenne coxaepxanust ydeOHor muctumuimael OVYIL.03  Marematuka VY
obecreunBaeT JOCTHKEHUE O0YJIAIOIIUMHUCS CIACAYIOITUX pe3yabmamos:

JIUYHOCMHbBIX

- c(hopMHUPOBAHHOCTH TMPEJICTABIICHUI O MaTeMaTHKE KaK YHHUBEPCAJILHOM SI3BIKE
HAyKH, CPEJICTBE MOJACIUPOBAHUS SBJICHUH U MPOIIECCOB, UICAX U METOJaX MaTeMaTHKH;

- TIOHMMaHHWE 3HAYMMOCTH MaTeMaTHK{ JJIi HAYYHO-TEXHUYECKOTO IMporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIEHHWS K MaTeMaTHKE KaK K 4YacTh OOIIeYEeIOBEUYCCKOM
KyJIbTYypbl 4Yepe3 3HAKOMCTBO C HWCTOPHEH pa3BUTHS MaTEMAaTHKH, JBOJIIOIUCH
MaTeMaTHUYECKUX HJICH;

- pa3BUTHE JIOTUYECKOTO MBINUICHHUS, TPOCTPAHCTBEHHOTO BOOOpaXKCHUS,
ANTOPUTMHYECKOW KYJIBTYPhl, KpUTUYHOCTH MBIIUICHHUS Ha YPOBHE, HEOOXOAMMOM JIJIst

Oynymeld mpodecCuOHATBHOM AESTENBHOCTH, I TPOJOJDKEHUS OOpa3oBaHUA W



caMm000pa30BaHUs;

- OBJIaJICHUE MATEMAaTUYECKUMM 3HAHUSIMU M YMEHUSIMU, HEOOXOJUMBIMU B
MOBCEAHEBHOM >KU3HU, IS OCBOCHHSI CMEXHBIX €CT€CTBEHHO-HAYUHBIX JMCIUIUIMH U
AUCHMILTUH TPO(HECCHOHATBHOTO IUKJIA, JJIS MOJTy4YeHUs 00pa30BaHUs B 00JIACTAX, HE
TpeOYIOIUX YITyOIeHHOM MaTeMaTHueCKON MOJrOTOBKH;

- TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO00pa30BaHUIO, Ha
MPOTSKEHUH BCEW KU3HM; CO3HATEIbHOE OTHOIICHHE K HENPEpPhIBHOMY OOpa30BaHUIO
KaK YCJIOBHUIO YCIIEIIHOW MPO(ECCHOHANBHON 1 O0IIECTBEHHOM IeATeTbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTBH K CAMOCTOSITEIbHOM TBOPYECKOM M OTBETCTBEHHOM
NeSATENbHOCTH;

- TOTOBHOCTb K KOJUIEKTUBHOM pabOTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YueOHO-UCCIE0BATEILCKOM, MPOSKTHON U
APYTUX BUAAX EATEIbHOCTH;

- OTHOILIEHUE K NMPO(ecCHOHANBHON JEATENbHOCTH KaK BO3MOKHOCTH y4acTHs B
PELIEHUH JIMYHBIX, 00IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIMOHAIBHBIX MPOOJIEM;

Memanpeomemubtx:
YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATh HOCIM ACATCIbHOCTH M COCTABJIATH IIJIaHBI

NEATENBHOCTH; CaMOCTOSITENIBHO OCYIIECTBISATh, KOHTPOJUPOBATh M KOPPEKTUPOBATH
NEeSTENbHOCTD; UCIOIb30BaTh BCE BO3MOKHBIE PECYpPChl I JOCTHKEHHUS MMOCTABIECHHBIX
Hesel U pean3alni IUIAaHOB JAesITeIbHOCTH; BHIOMPATh YCIIEUIHbIE CTPATETMH B PA3IUYHBIX
CUTYaLUSIX;

- yMEHUE MNPOAYKTHUBHO OOIIATbCSI W B3aUMOJEHCTBOBATH B MpOLECCe
COBMECTHOM JI€ATEIBbHOCTH, YYMTHIBATH IO3HLIHMHM JPYTUX YYACTHUKOB JAESITEIBHOCTH,
¢ peKkTUBHO paspeniaTh KOHPIUKTHI;

- BJa/ICHHE HABbIKAMU IMO3HABATEJIbHOM, Y4eOHO-MCCIIEIOBATEIbCKON U

MIPOEKTHOM JESITEIbHOCTH, HABBIKAMH Pa3peIIeHus MpooIieM; ClTOCOOHOCTh i TOTOBHOCThH K

10



CaMOCTOSITEIbHOMY IIOMCKY METOJ0B PEUICHHUS MNPAKTUYECKUX 3a7ady, MPUMEHECHUIO
Pa3JIMYHBIX METOAOB MO3HAHMS;

- FOTOBHOCTh U  CIHOCOOHOCTh K  CaMOCTOATENIbHOW  MH(GOPMAIMOHHO-
MO3HABATEIbHOW JIESATEIIbHOCTH, BKJIIOYas YMEHUE OPUECHTUPOBATHCA B Pa3JIMYHBIX
UCTOYHMKAX MH(GOpPMAIMK, KPUTHYECKH OLEHUBATh W HMHTEPIPETUPOBATH MHGOpPMAIIHIO,
MOJY4aEMYIO U3 PA3JINYHBIX HCTOYHUKOB;

- BJIQJICHHUE S3BIKOBBIMU CPEACTBAMM: YMEHHE SICHO, JJOTUYHO U TOYHO W3JIararh
CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJI€KBATHBIE SI3bIKOBBIE CPEICTBA;

- BIAJICHUE HABBIKAMU  I[TO3HABATEIIBHOW  pEeQIeKCMH KaK  OCO3HAHUS
COBEpUIAEMBIX JICMCTBUA M MBICIUTEIIBHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBaHMIA,
TPaHUI] CBOEr0 3HAHMWS M HE3HAHHWS, HOBBIX MO3HABATEIIBHBIX 337a4 M CPEACTB ISl UX
JTOCTHKECHUS,

- 1EJICYCTPEMIICHHOCTh B TIOMCKAX U MPUHATUHU PEIICHU, COOOPa3UTENbHOCTh U
WHTYULNSI, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUM; CIIOCOOHOCTh BOCIIPUHUMATH
KpacoTy U TapMOHHIO MHPA;

MPEAMETHBIX:

- c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTUKE KaK YacTh MHUPOBOMU
KyJIbTYpbl U MECTE€ MaTEMaTUKH B COBPEMEHHOW IMBHWJIM3AIMHU, CIIOCO0AX OIMHUCAHUS
SIBJICHUI PEATbHOTO MHUPA HA MATEMAaTUUYECKOM SI3BIKE;

- chOpPMHUPOBAHHOCTh TMPEACTABICHUI O MaTEMaTHUYECKHX TMOHATHUSIX Kak
BOKHEHIIMX MaTEMaTUYECKUX MOJEISIX, MO3BOJISIIOIIMX OMMCHIBATH W M3y4daTh pa3HbIC
MpPOLECChl M SIBJICHUSA; TOHWMAHUE BO3MOXXHOCTH AKCHOMATHYECKOTO TMOCTPOECHUS
MAaTEMATUYECKUX TEOPUU;

- BJIAJICHUE METOJaMH J0Ka3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHHE HX
MIPUMEHATH, TPOBOJAUTH 10KA3aTEIbHBIE PACCYKACHHUS B XOJI€ PEUICHUS 3a]aY;

- BJIQJICHUE  CTaHJAPTHBIMHU  MpHEMaMU  PEIICHUS  PAlUOHAIBHBIX U

MppalMOHAIbHBIX, TOKa3aTEIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPABHECHUU H
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HEPABEHCTB, UX CUCTEM; UCIIOIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM, B TOM YHUCIIE
JUISI TIONCKA IYTH PEIICHUs U WIUTKOCTPALMU PEIIEHUsI YPAaBHEHUI U HEPABEHCTB;

- c(OpMHPOBAHHOCTH IIPEACTABICHAN 00 OCHOBHBIX MOHATHSIX
MaTeMaTUYECKOr0 AaHAJI3a M MX CBOWCTBAxX, BIJIAJICHUE YMEHHEM XapaKTEpHU30BaTb
HoBeJeHUE (QYHKIMM, MCIOJBb30BaHUE MOJYUYEHHBIX 3HAHUM JUIsl ONMUCAHWS M aHalIu3a
peaNbHBIX 3aBUCUMOCTEN;

- BIAJCHUE OCHOBHBIMM IIOHATUSMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX
reOMETpUUYECKUX (UIypax, UX OCHOBHBIX CBOWCTBaX; C(OPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTh reoMeTpHueckue (Urypbsl Ha uYepTekax, MOJEISIX U B peaJbHOM MUDE;
NPUMEHEHUE H3YYEHHBIX CBOMCTB T€OMETpUYECKUX (QUryp u (opMmysn JUisl perieHHs
reOMETPUYECKHX 3a1a4 U 337a4 C MPAKTUYECKUM COAECPIKAHUEM;

- c(OPMHPOBAHHOCTh MPEACTABICHUI O Mpoleccax M SBICHUSAX, UMEIOLIUX
BEPOSATHOCTHBIA XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTIX B pEAJIBHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPHUH BEPOSITHOCTEN; YMEHNNA HAXOIUTh U

OLICHUBATh BEPOATHOCTH HACTYIUICHUS COOBITMA B MPOCTEHIIMX MHPAKTHUECKUX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTHUKH CIIyYalHBIX BEJINYNH;

- BJIaJICHHE HAaBBIKAMHU UCITOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOIPAMM MPH

pEIIEHNH 3aay.
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S. COJIEPKAHUE YYEBHON JUCIUIIJIMHBI

Beenenue

Marematuka B Hayke, TEXHUKE, YKOHOMHUKE, WH(OPMAIMOHHBIX TEXHOJOTHUSX U
NpaKkTUYECKON nesTenbHOCTH. Llenn m 3amaunM M3ydyeHHUs: MATEMATUKU MPU OCBOEHUU
npocdeccuit CIIO .

AJITEBPA

Pa3ButHe NOHATHUA O YKCIIE

[lenbie u pamnuoHanbHbie uyucia. JlelicTBuTenbHble uwucna. [llpubaudicenuvlie
gvryucaenus. Komnnexcuole uucna.

Kophu, crenenn u norapumbl

KopHau u crenenn. KopHu HaTypaJIlbHOM CTENEHU U3 YUCIIA U UX CBOWCTBA. CTENEHN
C pauMOHAIBHBIMU IOKa3aTeiasiMu, WX cBokcTtBa. CrTeneHH C JEHCTBUTEIbHBIMU
nokazarensamMu. Ceoticmea cmenenu ¢ 0eticmeumenbHblM NOKA3amenem.

Jlorapudm. Jlorapudm uncrna. OcHOBHOE JOTapu(PMHUUECKOE  TOXKIECTBO.
JlecsTuunble U HaTypalibHbIE JIorapudmsl. [IpaBuna geiictBuii ¢ norapupmamu. Ilepexon k
HOBOMY OCHOBAHHIO.

[IpeoOpazoBanue anrebpanyeckux BbIpakeHuil. [IpeoOpa3oBaHue palMOHATBHBIX,
MPPALMOHATIBHBIX CTENEHHBIX, TOKA3aTEeNIbHBIX U JTOrapu(PMHUUECKUX BBIPAKECHUM.

Ilpaxmuueckue 3anamus

ApudmeTrnueckue AeWCTBUS HaJl YUCIAMH, HAX0XJIEHUE MPUOIMKEHHbBIX 3HAUCHUN
BEJIMYUH M TIOTPEIIHOCTEH BBIYUCICHUN (a0COMIOTHOM M OTHOCHUTENIBHOM), CpaBHEHUE
YU CJIOBBIX BBIPAKECHUMU.

Brruncnenue u cpaBHeHME KOpHEN. BrINIOIHEHHE pacyeTOB ¢ paaruKaIaMHu.

PemieHne wuppanuoHanbHBIX YypaBHEHUM. HaxoxkneHue 3HauyeHUM CTeneHeu ¢
panmoHaIbHBIMU TIOKa3aTensiMu. CpaBHeHue creneHei. [IpeoOpa3oBaHus BBIpAKEHUH,
CoZepKalMX CTENECHU. PelieHne noka3areabHbIX YpaBHEHUM.

Pemenue IIPUKIIaIHbIX 3aaa4.



Haxoxnenue 3naueHuii jorapudma mo mpou3BOIbHOMY ocHoBaHHio. [lepexox ot
OJTHOTO  OCHOBaHMA K JApyromy. Beluucienne U  cpaBHeHHE  Jorapudmos.
JlorapudmupoBaHue 1 MOTCHIIUPOBAHUE BBIPAKECHU.

[TpubnkeHHbIe BBIYUCICHUS W pEUICHUS TNPUKIAAHBIX 3adad. Pemienue

norapu(pMUUECKUX YpaBHEHUH.

OCHOBBI TPHTOHOMETPHH

OCHOBHBIE MOHATUS

Panuannas mepa yrna. BpamarensHoe aBukenue. CHHYC, KOCHHYC, TAHIE€HC H
KOTAaHI'€HC YHCIIA.

OCHOBHBIE TPUTOHOMETPUUECKHAE TOKIECTBA

@opmynbel npuseneHusd. Popmyinbl cnoxkenus. Dopmynsl yaBoeHus Popmyibi
NOJIOBUHHO20 Y2lld.

[IpeoOpa3zoBaHus MPOCTENIINX TPUTOHOMETPUUYECKHUX BBIPAKECHHI

[TpeoOpa3oBaHne CyMMbl TPUTOHOMETPUYECKUX (QYHKIUI B NPOU3BEACHUE U
MIPOU3BEICHUSI B CYMMY. Buvipaoicenue mpucoHoMempuueckux OYHKyuil yepes maH2eHc
NOJIOBUHHO20 ApP2YyMeEHmA.

TpuroHoMeTpuyecKue ypaBHEHHs U1 HEPABEHCTBA

Ilpocmetiwue Mmpu2coHomMempuieckue VPABHEHUS. IIpocmetiwiue
MpU2OHOMempu4ecKue HepaseHcmaa.

OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIMH. APKCUHYC, aDKKOCUHYC, ApKTAHI'€HC.

Ipaxmuueckue 3anamus

PanuaHHbli METOA HM3MEPEHUS YIJIOB BPALIECHHUS U CBA3b C TPALYCHOU MEPOM.
OCHOBHBIE ~ TPUTOHOMETPUYECKUE TOXKIECTBA, (OPMYJbI  CIOXKEHHS, YJIBOCHUS,

npeoOpa3oBaHUE€  CyMMbl  TPUTOHOMETPUYECKMX  (YHKIMI B IPOU3BEICHUE,
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npeoOpa3oBaHuEe MPOU3BEACHUS TPUTOHOMETPHUECKUX QYHKIUI B cymmy. [Ipocmetiwiue
MpU2OHOMempuiecKue ypasHeHus U HepaseHcmaa.

OOpaTtHbIe TPUTOHOMETPUYECKHE (DYHKIIMH: apKCUHYC, apKKOCHHYC, apKTaHI€HC.

OYHKIIUH, UX CBOHCTBA U TPADHKH

Oyukuuu. O65macTe OmnpeAeNneHUs: U MHOXKECTBO 3HaueHHWH; rpaduk (yHKIUH,
noctpoeHue rpapukoB GyHKIUHN, 3alaHHBIX PA3JIMYHBIMU CIIOCOOAMH.

CpoiicTBa QyHKIIMM. MOHOTOHHOCTh, YETHOCTbh, HEUETHOCTb, OTPAHUYEHHOCTD,

nepuoAndHOCTh. [IpoMexxyTkum Bo3pacTaHuss u yObIBaHUS, HauOoibliee U
HauMEHbIIIEEe 3HAuY€HUs, TOUKU dKcTpemyma. ['paduueckas unTepnperanus. [Ipumepst
(GYHKITMOHATFHBIX 3aBUCUMOCTEH B peajbHBIX MpoIleccax U SABICHUSIX. Apudmerndeckue
onepaund Haj QyHkuusMua. CrnoxsHas @QyHkuus (komnosuuwus). [lowamue o
HenpepwvleHOCU PYHKYUU.

Obpamnvle ynkyuu. Obracms onpedenenusi u 001acmb 3HAYEHUU O0OPAMHOU
@dyuxyuu. I paguk obpamnotl pynxyuu.

CreneHHble, MOKa3aTeNbHbIC, JOrapu(GMUYECKHE U TPUTOHOMETPUUECKHE (PyHKINH.

OOpaTHbIE TPUTOHOMETPUYECKUE ¢bynkuun  Onpenenenuss  QyHKUMA, UX
CBOICTBa U Tpadukmy.

[IpeoOpazoBanus rpadukoB. [lapanienbHbIl MEpEeHOC, CUMMETPHUS OTHOCHUTEIHHO
ocel KOOpAMHAT W CUMMETpUsS OTHOCUTENIBHO Haudajga KOOPJAWHAT, CHUMMETPHS
OTHOCHUTEJIBHO MPSIMON y = X, PAaCTSKEHHE U CKaTHE BJOJIb OCEH KOOPAUHAT.

llpakmuueckue 3auamus

[Tpumepsl 3aBUCUMOCTEN MEXKy IEPEMEHHBIMU B PEAJIbHBIX MPOLIECCaX U3 CMEKHBIX
muciuiuind.  Omnpenenenne  ¢yHkumil. I[locTtpoenue u uteHue rpaduKoB (PYHKIUI.
UccnenoBanne (ynkiuu. CBOICTBA JIMHEWHOM, KBaJIpaTHUYHOM, KyCOUHO- JMHEHHOU U
npooHonuHelHoN (ynknuii. HenpepwsiBHbie U mepuogudeckue (pynkiuu. CBolicTBa |

rpadKu CUHYCa, KOCUHYCa, TaHTeHCca U KoTaHrenca. O0paTHble PyHKIIUKU U UX Tpauku.
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OOpatHbie Tpuronometpuyeckue ¢ynkiuu. IIpeoOpasoBanus rpaduka QyHKIHU.
["apmonunueckue konedbanus. [Ipukinagapie 3aga4n.

[ToxazarenbHble, TOTapUPMUUIECKIE, TPUTOHOMETPUUYECKHE YPAaBHEHUS U

HepaseHcmaa.

HAYAJIA MATEMATHYECKOI' O AHAJTU3A

[TocnenoBaTeTbHOCTH. CrnocoOb1 3aJlaHUs U CBOMCTBA  YMCIJIOBBIX
nocuenoBarenbHocTel. [lonamue o npedene nocaedosamenvrhocmu. Cywecmeosanue
npedena  MOHOMOHHOU  O2panuyeHHou  nociredosamenviocmu.  CyMMHpPOBaHHE
nocneaoBareabHOCTel. beckoHeuHo yObIBaomias TreoMeTpUYecKas MpOrpeccusi M ee

cymMa.

[IpousBoanas. Ilonstue o mpou3BOAHONW GYHKIHUU, €€ TECOMETPUUYECKUA U
¢usznyeckuil cMbICI. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkuuu. IIpomsBogHbie
CYMMBI, Pa3HOCTH, MPOU3BEICHUs, YacTHbIE. [IpON3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢ynknuil. IlpuMeHeHne NpoU3BOIHOM K HCCIEAOBAHHIO (QYHKIUH U TOCTPOCHUIO
rpadukoB. /Ipouzeoonvie 06pamuol GyHKYUU U KOMROIUYUU DYHKYUU.

IIpuMeps! HCIOIB30BAHMS TPOU3BOAHON I HAXOXKICHHS HaWITy4YlIero penieHus
B MPUKIAIHBIX 3a7adyax. BTopas mpou3BojHas, €€ reoMeTpUyYecKHil U (u3nvecKkui
cmbici. HaxoxaeHue ckopocTu aiis nmpoiiecca, 3aJaHHOro (hopMysioi U rpauKom.

IlepBooOpa3zHasi u wuHTerpan. lIpuMmeHeHHe ONpeAeNIeHHOr0 WHTerpaiga s
HAXOXKJEHUsl IUIOIAau KpUBOJIMHEHHOW Tpaneuunu. Popmyna Herorona—JleliOnuna.
[Tpumepsl IpUMEHEHUs UHTErpaia B (U3UKE U TE€OMETPHUH.

IIpaxmuueckue 3ansamusi

YucnoBasg MOCIEN0BATEIbHOCTh, CIIOCOObI €€ 3aJaHus, BBIUMUCICHUS YJICHOB
nocnenoBarenbHocTd. llpenen mocnenoBaTtenbHOCTH. beckoHeuHo — yObIBaromias
reoMeTpUYecKas Mporpeccusl.

IIponsBoHAasA: MEXaHUYECKUN U TEOMETPUUECKUM CMBICI IIPOU3BOIHOM.

VYpaBuenue kacarenpbHOM B oOmieM  Buae. IlpaBuma u  Gopmyibl
nuddepeHrpoBanus, TabIMIA TPOU3BOIHBIX dJIEMEHTAPHBIX QyHKIMH. MccaenoBanue
GyHKIMM € TOMOIIBIO Mpou3BOoAHOM. HaxoxkaeHue HamOOJbIIEro, HAWMEHBIIETO
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3HAYCHUS U SKCTPEMAIbHBIX 3HAYCHUI (PYHKITUH.
Nurerpan u mnepBooOpaszHass. Teopema Hrrotona—IJleliOnuma. I[Ipumenenue

HHTCTpaJia K BEIYMCICHUIO CI)I/IBI/I‘-IGCKI/IX BCJINYHH U HJ'IOIJ.[EII[@IZ.

YPABHEHUA H HEPABEHCTBA

VYpaBHeHUS U CUCTEMBI ypaBHEeHUH. PalionanbHbie, HppairoHaibHbIe,
MOKa3aTeNIbHbIC U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCUIIBHOCTB YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIEC MPUEMBbl UX pEHICHUs (Pa3JIOKEHUE HA MHOXHUTEIU, BBEJICHUE HOBBIX

HEU3BECTHBIX, OJCTAHOBKA, IPaQUUECKU METON).

HepaBeHCTBa. PaHHOHEUIBHBIe, HPPAIUOHATIBHEBIC, IIOKA3aTCIIBHBIC U npUucOHOMenpuiecKue
HCPaBCHCTBA. OcHOBHBIC IMIPUCMBI UX PCIICHMA.

Hcnonb3oBaHue CBOMCTB U rpa@uKoB (PYHKIUI NpH pELICHUU YpaBHEHU U Hepa-
BeHCTB. Metoa uHTepBanoB. M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pEelIeHN YPaBHEHUM U HEPABEHCTB C IByMs IEPEMEHHBIMH U UX CHCTEM.

Ipuxnaouwvie 3a0auu

[IpyuMeHeHne MaTeMaTHYEeCKUX METOJOB I PEUICHUS CONEPIKATEIbHBIX 3a7ad U3

pa3IMYHBIX 00JacCTel HAYKH U MPAKTHKHU.

WNHrtepriperanys pe3ysibrara, yueT peajIbHbIX OTPaHUYEHUN.

IIpakmuueckue 3anamus

Kopnu ypaBHenuii. PaBHocunbHOCTh ypaBHeHMil. [IpeoOpazoBanue ypaBHeHUA. OCHOBHbIE
IIPUEMBI PEIICHUs YPaBHEHUH. PellieHne cucTeM ypaBHEHUM.

Hcnonb3oBanue cBOWCTB U rpadMKOB (PYHKIUN JUIsI pEUICHUS ypaBHEHUN U
HEPABEHCTB.

KOMBHHATOPHUKA, CTATUCTHKA U TEOPUA BEPOATHOCTEH

DneMeHTbl KOMOMHATOpUKH. OCHOBHBIE TOHSTHS KOMOMHATOPUKH. 3ajadyd Ha
MOJICUET 4YKClIa pa3MeIlEeHUN, NMEepPEecTaHOBOK, codeTaHuil. Pemienue 3amau Ha mepebop

BapuanTtoB. ®opmyna Ounoma Hrrorona. CBoiicTBa OMHOMUHAIBHBIX KOI(P(PHUIIMEHTOB.
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Tpeyronsauk Ilackass.

DNEeMEHThI TEOPUU BEPOSITHOCTEN

Cobvimue, 6epOSAMHOCMb COOLIMUSL, CIONCEHUe U YMHOMCEHUe BepPOIMHOCHEN.
Ionsamue o Hezasucumocmu cobvimuil. JJUCKpemHas CAyY4auHas GelUdUHd, 3AKOH ee
pacnpedenenus. Hucnosvie xapakmepucmuku OUCKDEMHOU CIVYAUHOU — BETUHUHDL.
Ionsamue o 3akoHe 6obUIUX YUCEN.

DJIEMEHThI MATEMaTHUYECKOU CTaTUCTUKH

Ilpeocmasnenue oOanuvix (madbauyvi, ouazpammsl, 2papuxKu), 2eHepaIbHAs
COBOKYNHOCMb, 8blOOPKA, cpednee apugmemuueckoe, meouana. Ilonamue o 3adauax
MaAmemMamuyeckol CmamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 8epoOAmMHOCIHBIX MEMOO08.

Hpaxmuqecmte SAHAMUA

Hcrtopust pa3BuTusT KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH W CTATUCTUKH M UX
poJib B  pa3NMyHBIX cdepax UYeNOoBEYECKOM ku3HenesTenbHocTH.  [IpaBuiia
KOMOMHATOpUKU. PereHne KOMOWMHATOPHBIX 3adad. Pa3menieHus, CcodeTaHus W
nepectaHoBKU. bunom HeroToHa u tpeyronsHuk [Tackans. [Ipuknagneie 3agauu.

Knaccuueckoe omnpeneneHrne BEpOSTHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpPEMA O
CyMM€  BeposTHOcTeW. Bpruncnenue  BepostHocted.  [lpukiianneie  3apaum.

IIpencraBnenune ynucIoBbIX JaHHBIX. [[prKIaaHbIe 3a0a40.

TI'EOMETPUHA

IIpamvie u n10CKOCMU 8 NPOCMPAHCMEE

B3anmHOoe pacnosiokeHrne nOByX MNpsAMBIX B IpocTpaHcTBe. [lapamnenbHOCTH
NpsIMOWM TTIOCKOCTH. [lapaiuiensHOCT MwiockocTer. [leprneHauKyIspHOCTh NPSMOU U
IJIOCKOCTHU. [IeprieHauKysip M HAKJIOHHAsA. YTOJI MEXAy MNPsIMOM M IUIOCKOCTBIO.
JIByrpaHHbIi1 yroJi. YTroa MeXay II0CKOCTAMH. IlepneHiuKyIsIpHOCT ABYX INIOCKOCTEM.

['eomerprueckue mpeoOpa3oBaHUsl MPOCTPAHCTBA: TApPAUICIIBHBIA TEPEHOC,
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CUMMETPHS OTHOCHUTEJIBHO IIOCKOCTH.
[TapamnenbHOE MPOEKTUPOBAHUE. [110Ua0b OPMOSOHATILHOU NPOEKYULUL.
N306paskeHne mpoCcTpaHCTBEHHBIX (UTyp.

MHororpaHHUKH

Bepuwunsi, pebpa, epanu mrocoecpannuka. Paseepmra. MHoeoepannvle yenvl. Boiny-
K1ble MHOo2oepannuku. Teopema Jinepa.

[Ipusma. Ilpsamas u umaxnonnas npusMma. IlpaBuwibHas npusMma. [lapannenenunesn.

VYceuennas nupamuia. Tetpasap. CummeTpun B KyOe, B mapaJlieenuIe]ie, B Ipu3mMe
U IUpaMu/Ie.

IPUMEHEHUE U3YYEHHBIX CBOMCTB reOMETpUUECKUX (UTYp U GOopMyI ISl peLICHUs
r€OMETPUYECKHX 3a1a4 U 337a4 C MPAKTUYECKUM COACPIKAHUEM;

- Cc(OPMUPOBAHHOCTH MPEACTABIECHUN O MpOLIEcCaX M SIBICHUSAX, MUMEIOIINUX
BEPOSATHOCTHBIA XapakKTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSIX B pPEAIBHOM MHpE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPHUH BEPOSITHOCTEN; YMEHNN HAXOAUTD U

OLICHUBAaTh BEPOATHOCTH HACTYIUIEHUS COOBITHMA B MPOCTEHUIIMX MPAKTUYECKUX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTHUKH CIIyYalHBIX BEJINYUH;

- BJIaJICHUE HABBIKAMH MCIIOJIb30BaHNS TOTOBBIX KOMIIBIOTEPHBIX POrPaMM IpU

PECUICHUHN 3aaa4.
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6. TEMATHYECKOE IINTAHUPOBAHUE
[Ipu peanuzanuu coaeprkanusi o011e00pa3zoBaTeIbHON YIEOHOM TUCITUTLTMHBI

OVII.03 Maremarunka VY:

Bun yuedHoil paGoTsl O0beMm B yacax

O0beM 00pa3oBaTe/IbHOI POrpaMMbI 190

B TOM 4Hcie:

TeopeTnieckoe o0yueHne 118

MPaKTUYCCKUE 3aHATHS 66

camocTosITelTbHast paboTa y9e0HBIM TJIAHOM He
PEyCMOTPEHBI

6

IIpoMe:xxyTouHas aTTecTauus B popMe IK3aMeHa
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7. TEMATHUYECKHWMH IJIAH YYEBHOM JJUCOUTLTAHBI

«MATEMATHUKA»
Bun yueoHoii padoTsi Beero
4acoB HA
AynutopHbie 3aHaTHs. ConepKxanne paszaen IpakTua | Dx3amMeH
o0y4eHus Jlexuum ecKue
3aHAT
ust
Beenenne 2 2
Pasnen 1. 10 8 2
PazBuTHE MOHSTHUS O YKCTe
Pasgen 2. 12 8 4
Kophu, crenenu u norapudmer
Pasgen 3. 12 8 4
[IpsiMbIe 1 TIIIOCKOCTH B IPOCTPAHCTBE
Pasnen 4. KomOuHaropurka 14 10 4
Pazien 5. 16 10 6
KoopauHatel 1 BEKTOPBI
Pasnen 6. 16 12 4
OCHOBBI TPUTOHOMETPUH
Paznen 7. 14 10 4
Oyukimu u rpaduku
Pazzen 8. 18 12 6
MHOrOrpaHHHMKH U KpyTJIble TENa
Pazyien 9. 18 10 8
Hauana MaTemMaTn4eckoro aHaiamusa
Pazzen 10. 16 8 8
Wurerpan. [IpumeHnenue uurerpana.
Paznen 11. 18 10 8
DJIeMEHTbI TEOPHH BEPOSITHOCTEH 1
MaTEeMaTHYECKON CTaTHCTUKH
Paspmen 12. 18 10 8
YpaBHEHUS U HEPABEHCTBA
JK3aMeH/KOHCYIbTALUH 6 6
Bcero 190 118 66 6

8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOI

AEATEJBHOCTHU OBYYAIOIIINXCA
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Coaepxanne o0yueHust

XapaKkTepuCTHKA OCHOBHBIX BU/IOB JIEATEIbHOCTH 00yYaKOIINXCS
(HaypoBHe y4eOHBIX JelcTBHIi)

BBenenue

O3HAKOMIIEHHE C POJIBI0 MAaTEMATUKU B HAYKE, TEXHUKE,
SKOHOMUKE, HHPOPMAITHOHHBIX TEXHOJOTHUAX U MPAKTHIECKON
JIeSITETLHOCTH.

O3HAKOMIICHHE C LIETISIMU U 3a/1a4aMU U3y4eHUsT MaTEMaTUKU TTPU
ocBoeHuu crenuansaocter CITIO

AJITEBPA

PazButre nNoHATHS O YHCIC

Brimonaenne apudMeTHIeCKUX ASHCTBHUH HAl YUCIIaMHU, CodeTast
YCTHBICU MMUCbMEHHBIE TIPUEMEI.

Haxoxxmenne mpuOamKeHHBIX 3HAUCHUIH BEIMYNH W TIOTPEITHOCTEH
BBIYHCIICHHMI (a0COIOTHOW ¥ OTHOCUTEIILHOM); CPABHEHHE YUCIOBBIX
BEIpakeHHH. Haxoxxerne ommooK B TpeoOpa30BaHMSIX 1 BEIYUCICHUIX
(OTHOCHTCS KO BCEM ITYHKTaM IPOTPAMMBI)

Kophu, crenenu, jora-
puGMBI

O3HAKOMIICHHE C TIOHATHEM KOPHS N- CTETIeHH, CBOHCTBAMU

pPaaAMKaIOBY MPpaBUJIaMU CPAaBHEHUS KOPHEH.

DopMyJIMPOBaHUE ONPEIEIICHNS KOPHS U CBOMCTB KOPHEH.

Brruncnennen cpaBHEHNE KOPHEW, BBIMOJIHEHUE IPUKAAKA 3HAUCHUS

KOpHSL.

[IpeobpazoBaHue YNCIOBBHIX U OYKBEHHBIX BBIPAKCHUMH,

COJIEpIKAIIUX PATUKATIBI.

Brimonnenue pacueros o ¢popmyiiam, CoaepKaLIIM PaauKabl,

OCYILECTBIISISI HEOOXOIUMBIE MTOJICTAHOBKH U IPEOOpA30BaHUSL.

Onpenenenne paBHOCUIBHOCTH BBIPAKEHUH € paguKaIaMu.

PemieHnenppauioHaabHbIX YPaBHEHUN.

O3HaKoOMIIEHHE C TTIOHSITHEM CTENEeHHU C JIEHCTBUTEIbHBIM

nokazareneM. HaxoxxieHue 3Haue€HUM cTeNeHH, UCTIONb3Ys MIPU

HEO0XOIUMOCTH HHCTPYMEHTAJIbHBIE CPENICTBA.

3anucbIBaHUE KOPHSI #-1 CTEIIEHU B BHUJIE CTETICHU C

IpoOHBIMITOKA3aTeIeM 1 Ha00opoT.

dopMynHpoBaHUE CBOICTB cTeneHel. Beruucnenue crenexei ¢

palMOHANIBHBIM IT0KA3aTENIEM, BBIITOJIHEHUE IPUKUAKI

3HAYEHUCTETICHN, CPaBHEHNUE CTETIEHEH.

[IpeobpazoBaHue YNCIOBBHIX U OYKBEHHBIX BBIPAKEHUI, COACPIKAIINX
CTETICHH, IPUMEHSS CBOMCTBA. PeleHne moka3aTebHbIX YPAaBHEHU.
O3HakoMIIeHHE C IPUMEHEHHEM KOPHEH U CTeTIeHe! PH BHIYHCIICHUH
CPEIHUX, IEJICHUN OTPE3KA B «30JI0TOM CEYEHUN». Pemenne
MIPHUKJIAIHBIX3a/a4 Ha CIIO0KHBIE MPOLIEHTHI

[Ipeo6pa3zoBanue anre-
OpandecKHx BBIpaKEHUI

BrinosiHeHue npeoOpa3oBaHuil BRIpaXKCHUN, TPUMEHEHHE (HOpMYII,
CBSI3aHHBIX CO CBOWMCTBaMU CTeleHel u jorapudmon. OnpeneneHue
00J1acTH TOTTYCTUMBIX 3HAYSHUH JIOTapHUPMIIECKOTO
BeIpakeHHs1. Perienue norapupMudecknx ypaBHeHUH

OCHOBBI TPUTTOHOMETPUN

OCHOBHBIE TTOHATHUS

N3yuenue paluaHHOTO METOJIa U3MEPEHUS YIIIOB BPALLEHUS U UX CBSI3U
crpanycHoii Mepoid. MI300paskeHue yriioB BpaleHHs: Ha OKPY>KHOCTH,
COOTHECEHNE BEJIMYMHEI YIJIa C €r0 pacroyiokeHueM. @opMyarupoBaHue
OTIpeJIeNICHII TPUTOHOMETPUIECKUX (DYHKIIMH JUIS YTIIOB TOBOPOTA U
OCTPBIX YTJIOB IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSICHEHHE
HUXB3aUMOCBS3U

OcCHOBHBIE TPUTOHOME-
TPUUECKHE TOXKJIECTBA

[IprMeHeHne OCHOBHBIX TPUTOHOMETPHYECKUX TOXKAECTB JIJIsl BBIYMCIICHUS
3HAYEeHUI TPUTOHOMETPHUYECKHX (DYHKIIMH 110 OJHON M3 HUX

[IpeobpazoBanus mpo-
CTEHIINX TPUTOHOMETPH-
YECKHX BBIPAKEHUI

Nzyuenne ocHOBHBIX (hOPMYIT TPUTOHOMETPHUH: (POPMYIIBI CITOKEHUS,
yIIBOCHUS, IPe0Opa30BaHusl CyMMbl TPUTOHOMETPUYECKUX (DYHKLUI
BIIPOM3BEICHNE U TPOU3BEAEHHS B CyMMY 1 IIPUMEHEHHE IIPH BbI-
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YHCJICHUHU 3HAYEHUSI TPUTOHOMETPUIECKOTO BBIPXKEHUS U
YIPOLIECHUSIETO.
O3HaKOMJIEHHE CO CBOMCTBaMU CUMMETPHH TOUEK HA €TUHUYHOM
OKPY>KHOCTH M IPUMEHEHHUE WX JJIsl BBIBOAA POPMYJI IPUBEICHHUS

IIpocreiimne TpUroHo-
METPHUYECKUE YPABHEHUS U
Hepagencmea

Pemenne o hopMyiiaM U TPUTOHOMETPUIECKOMY KPYTY
MPOCTEUIINX TPUTOHOMETPHUUECKUX YPABHEHHI.
[Ipumenenne 00mMUX METOIOB PENICHNS ypaBHEHH (IPUBEICHHE K
JTUHEHHOMY, KBaJAPATHOMY, METO/I Pa3JI0KEHUs Ha MHOKUTEIH,
3aMEHBITIEpEeMEHHON ) TTPH PEIIEHNH TPUTOHOMETPUIECKIX YPaBHEHUH.
YMeHHeoTMeuaTh Ha Kpyre pelieHus OpoCTeHInxX
TPUTOHOMETPUUECKHUX
HEPaBEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHI'CHC YHCIia

O3HaKOMJIEHHE C TIOHSATHEM OOPATHBIX TPUTOHOMETPUIECKIX (PYHKITHH.

W3yueHue onpeaeneHnii apkCuHyca, apKKOCHHYCa, ApKTaHT€HCa
yucia,hopMyITupOBaHUE UX, N300paKeHUE HA €TUHUIHON
OKPYKHOCTH, TPUMEHEHUE MTPU PEIICHUY YPaBHCHUIA

OYHKLNA, UX CBOUCTBA 1
I'PAO®UKHA

DyHKIUU.
ITonsiTHE O HENPEPBIBHOCTH
GbyHKIIH

O3HaKOMJICHHUE C MOHATHEM MIEPEMEHHO, ITPUMEpaMu
3aBUCHMOCTEHMEIK Ty TIePEMEHHBIMH.
O3HakoMJICHHUE C MTOHATHEM Tpaduka, orpeaeneHne
MPUHAICKHOCTHTOUKY rpaduky Gynkumuu. OnpeneneHue mo
(hopMyIie mpocTeiIel 3aBUCUMOCTH, BUIa ee rpaduka. BeipaxeHue
o popmyIie oTHOM MTepeMEeHHOM Yepe3 APyTHe.

O3HaKOMJICHHE C OmpeiesicHueM (PyHKIMHU, POPMYITHPOBAHUE €TO.

Haxoxnenue obacTu onpeeieHus 1 00JacTH 3HaUCHU T

GyHKIMH

CaoiicTBa (pyHKITHH.
I'padmyeckas uaTEp-
npetanus. [Ipumepsr
(YHKLIMOHAIBHBIX 3a-
BHCHMOCTEN B PEAIBHBIX
Mpoleccax 1 ABJICHHUIX

O3HakoMJICHHUE C TpUMepaMH ()yHKIIMOHAIBHBIX 3aBUCMOCTEH B
peanbHBIX MpOoLeccax U3 CMEKHBIX JUCLIUTITHH.
O3HaKoOMJICHUE C AOKA3aTEIbHBIMH PACCYKACHUSIMA HEKOTOPBIX
CBOWCTBIIMHEHHOW U KBaIpaTUIHOW (PYHKIUH, IPOBEICHIE
WCCJIETIOBAHUS JIMHEHHOM, KyCOYHO-TMHEHHOH, POOHO-TMHEIHHON 1
KBaJpaTHYHON QYHKIMIA, TocTpoeHue ux rpadukos. [loctpoenune u
yreHue rpadpukoB ¢pyHkuuii. Mcciaenopanue QyHKINU.
Cocrasienue BUIOB (GYHKIHUH 110 JAHHOMY yCJIOBHUIO, pEILICHHUE 3a/1a4
Ha’KCTPEMYM.

Brimonnenne npeodpazoBanuii rpaduka GyHKIMN

O6patHsbie QyHKIMN

Wzyuenue nouamusa oopammuoil hyHkyuu, onpeaeiaeHrie Buaa u
no-cmpoenue zpaguxa 06pamnoll GynKyul, HaxoxcoeHue ee
obnacmu

onpeodenenus u ooracmu 3uaverui. llpumeHeHne CBOMCTB (yHKITHHA
MPUUCCIIECA0BAaHUN YPAaBHEHUH U PELICHUH 3aa4 Ha 3KCTPEMYM.
O3HaKOMJICHHUE C MMOHATHEM CIIOKHON QYHKIIUU
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Crenennele, IoKasa-
TeJbHbIE, JorapudMu-
YECKUE W TPUTOHOME-
Tpudeckne QyHKIHH.
OOpaTHbBIE TPUTOHOME-
TPUYCCKHE PYHKIIUU

Brrancienue 3naueHni QyHKITHI 110 3HAYSHUTO apTyMEHTA.
Omnpenenenre MOJI0KEHUSI TOYKH Ha rpaduKe 1Mo ee KOOpAHnHATAM
MHA000POT.
Hcnonp3oBanue cBONCTB (pyHKITHIT IS CpaBHEHHSI 3HAYSHHH CTETICHEH
HuIorapuMoB.
INoctpoeHue rpad kOB CTEIEHHBIX U JIOTapU(PMHUUECKUX (DYHKITHIM.
Pemenne noka3aTenbHBIX U JIOTapUGMUICCKUX YPABHCHUH U
HEPABEHCTBIIO U3BECTHBIM AJITOPUTMAM.
O3HaKOMJICHHE C TTIOHATHEM HEMPEPHIBHON MEPUOTUIECKOM
¢dyHKIMH,POPMYTHPOBaHNE CBOMCTB CHHYCA M KOCUHYCA,
MTOCTPOEHHUE MX I'PpaUKOB.
O3HakOMJIEHHE C TIOHSATHEM TapMOHHYECKHWX KoJeOaHWil W mpuMepamu
TapMOHHMYECKUX KOJICOAHUH IS OMTUCAHMS TIPOIIECCOB B (PH3HKE U IPYTUX
00TacTsxX 3HAHMUSL.
O3HakOMJIGHHE C TIOHATHEM pa3phIBHOH TEPHOIMYECKON (PyHKIUH,
(dopMynupoBaHHE CBOWCTB TaHT€HCAa M KOTaHIeHCA, IOCTPOCHUE WX
rpauKoB.
[TpumeHeHue cBOUCTB (hYHKITUI JJIsl CDaBHEHUS 3HAUCHUH TPUTOHOME-
TPUUSCKUX (PYHKIUH, pEIICHUS TPUTOHOMETPHUYCSCKUX YPABHEHHM.
TIlocmpoenue epaghuxos obpammuvix mpuecoHOMempudeckux QyHKyull
uonpedeenue no epapuram ux c8oUcms.
Brimonnenue npeodpazoBanus rpadukoB

ITocnenoBaTensHOCTH

O3HaKOMJICHHE C TIOHSATHEM YHCIIOBOH MOCIIEI0BATEILHOCTH,
criocobamuee 3aaHusl, BBIYUCICHUSIMU €€ WICHOB.
OsHnaxomnenue ¢ nouamuem npeoena nocied08amenbHOCHu.
O3HaKOMJICHUE C BBIYMCICHUEM CYMMBI OECKOHEYHOTO YHCIOBOTO
psnaHa MpuMepe BBIYUCICHUS! CYMMbI OECKOHEUHO YObIBatoIIeh
F€OMETPUYECKOM POTrPECCUM.

Penrenue 3agau Ha npuMeHeHne GOPMYIIBI CYyMMBI

0eCKOHEYHOYOBIBAIOIIEH TeOMETPHYECKOM MPOTrPecCuu

IIpousBonnas u ee
NPUMEHEHNE

O3HaKOMJICHHUE C TIOHATHEM MPOU3BOTHOM.
Nzyuenne u hopMynHpoOBaHHE €€ MEXaHUYECKOTO U
reOMEeTPHYECKOTOCMBICIIA, H3YYEHHE aJrOPUTMA BBIYHUCICHHUS
NPOU3BOTHOM Ha MPUMEPEBBIYHCIICHHS MTHOBEHHON CKOPOCTH H
yrioBoro ko3 duienTa kacaTelbHOM.
CocraBiieHHe ypaBHEHUS KacaTeIbHOU B 00IIEM BHJIE.
YcBoenue npasui 1uddepeHnnpoBanust, TaOIUIBI TPOU3BOTHBIX
3IIEMEHTAPHBIX QYHKIUIA, TPUMEHEHUE ITst TUPepeHINPOBAHUS
(bYHKIUI, COCTaBIIeHUs] YPaBHEHHS KaCaTEIbHOM.
W3yueHne TeopeM o CBSI3M CBOWCTB (PYHKIMH U
HPOU3BOIHOM, (HOPMYITUPOBKA HX.
[TpoBeseHue C MOMOIIBIO TPOU3BOIHOMN UCCIIETOBAHUS
(GyHKIMH,3a1aHHON (DOPMYJIIOH.
YcraHOBIEHHE CBSI3H CBOWCTB (PYHKIIMU M TPOU3BOJHOMH 110
uxrpauKam.
[TpumeHeHne MPOU3BOIHOM [T PELICHHUS 3a/1a4 Ha HaXOKACHUE
HanOOJIBIIET0, HANMEHBIIIETO 3HAUCHHS M Ha HAXO0XKJICHHE SKCTPEeMyMa

[lepBooOpazHas u
HHTETrpal

O3HaKOMIICHHE C TIOHATHEM HHTETpaIa U IepBOOOpa3HOiA.
N3ydenune npaBuiia BEIYUCICHHS TIEPBOOOPA3HON U TEOPEMBI
Herorona—JleitoHuma.
Pemenwne 3aad Ha CBsI3b IEPBOOOPA3HOM U €€
MTPOU3BOHON, BEIYUCIIEHUE TTEPBOOOPA3HOM /IS JAHHOM
GyHKIUH.
Pelenue 3ana4y Ha MpUMEHEHUE UHTErpaia JJisl BBIYUCICHUS
(U3MYCCKUXBEJIMYMH U IIONIaAeH

24



YPABHEHU 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHul HepaBeHcTBa 1
CUCTEMBI HEPaBEHCTB C
JIBYMSI IEPEMEHHBIMU

O3HaKOMJICHHE C TIPOCTCHIIIMMU CBEACHUSMHU O KOPHSIX aJIreOpandecKux
YpaBHEHUH, MOHATUSIMHU UCCIIEOBAHUS YPABHEHUM U CUCTEM YpaBHEHUM.
Nzydenne Teopun paBHOCHIFHOCTH YPaBHEHHA 1 €€ TPUMEHEHUSI.
[ToBTOpEHUE 3anKcH pEICHHs CTAHIAPTHBIX YpaBHEHUHN, IPUEMOB
peoOpa3oBaHUs YPaBHEHUH 71 CBEICHUS K CTaHIApTHOMY
ypaBHeHUI0. Perienne pannoHanbHbIX, HPPAITMOHATBHBIX,
MOKAa3aTeNbHBIX U TPUTOHOMETPUUECKUX YPABHEHUHN U CUCTEM.
Hcnonp3oBanue cBOUCTB U rpadyKoOB (QYHKIIHIN I PEIICHHS
ypaBHeHuii. [ loBTopeHre OCHOBHBIX MTPHEMOB PEIICHUS CHCTEM.
Pemenne ypaBHeHUI! ¢ MpUMEHEHHEM BCEX MPUEMOB (Pa3iIOKEHUS
HaMHOXUTEJIN, BBEICHUS HOBBIX HEU3BECTHBIX, OJICTAHOBKH,
rpauIECKOTO METOA).
Pemienne cuctem ypaBHEHU ¢ MPUMEHEHUEM Pa3IMIHBIX CIIOCOOOB.
O3HaKOMJICHHE C OOIUMU BOIIPOCAMH PEIICHUS HEPABEHCTB U
WCIIOJIb30BaHUE CBOMCTB U Tpad)MKOB (DYHKIIMI TIPU PELICHUH
HEPaBEHCTB. PelieHne HepaBeHCTB U CHCTEM HEPaBEHCTB C
MPUMEHEHUEMPA3JINIHBIX CIIOCOOOB.

[IpumeHeHne MaTeMaTHIECKUX METOJIOB ISl PEIIEHUS COAePIKAaTETbHBIX

3a/1a4 U3 pa3IdHBIX 00JIACTeH HAYKH U IPAaKTHKH. HTepripeTnpoBaHne

PE3YIBTATOB C YUYETOM PEATHHBIX OrpaHHUCHUN

OJIEMEHTBI KOMBUHATOPUKHU, TEOPMM BEPOATHOCTEU U CTATUCTUKHA

OCHOBHBIE TTIOHATHS
KOMOWHATOPUKH

W3yuyenre npaBuia KOMOMHATOPUKU U IPUMEHEHUE IIPU
PELICHUMKOMOWHATOPHBIX 3a7ad.
Pemenne KoMOMHATOPHBIX 3aa4 METOAOM Iepedopa M IO MPaBUILY
YMHOKEHHSL.
O3HaKOMJICHHE C TIOHSATHAMH KOMOMHATOPHKU: pa3MEIlCHHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (POPMyJIaMU AJISI UX BHIYMCIICHHSL.
OO0BpsicHeHNE U TpUMEHEHHE (HOPMYI IJ1s1 BBIYUCICHUS
pa3MeIeHnH, IepecTaHOBOK U COYETAaHHUH MTPH PEIICHUH 3a7ad.
Osnakomienue ¢ ounomoM HeroToHa u TpeyronsHukom Ilackans.
PemieHne npakTu4eckux 3a1a4 ¢ UCIOJAb30BAHUEM ITOHATUI U
PaBUIKOMOMHATOPUKU

OneMeHThI TEOpUHU
BEPOATHOCTEMN

N3ydeHne KI1acCH4ecKoro ONpeNeIeHHs BEPOATHOCTH,
CBOMCTBBEPOSATHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEM.
PaccmoTpenne npuMepoB BEIYUCIEHUS BEpOATHOCTEN. Penenne 3agayd Ha
BBIYUCIICHHE BEPOATHOCTEH COOBITUI

[MpescTaBieHue JaHHBIX
(TabnuIIbI, TUArpaMMBl,

rpaduKm)

O3HaKOMJICHHE C TIPEICTaBIICHHEM YHCIOBBIX TAHHBIX U UX
XapaKTepPUCTUKAMHU.

Pemenne npakTryeckux 3aa4 Ha 00padOTKY YHUCIOBBIX
JTAHHBIX,BBIYUCIICHUE WX XapPAKTEPUCTUK

I'EOMETPUA
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IIpsiMbie ¥ TIIOCKOCTH B
MIPOCTPAHCTBE

DopMyIMPOBKA U PUBEICHUE T0KA3aTENbCTB IIPU3HAKOB B3aMMHOTO
PacToI0XKEeHH MPSIMBIX U TNIOCKOCTE. Pacrio3HaBaHe Ha YepTexax
MMOJIEIISX PA3INYHBIX CIIy4aeB B3aMMHOTO PAaCIOJIO0KEHHS MPSIMBIX U
IJIOCKOCTEN, apryMEHTUPOBAHUE CBOUX CYXACHUI. DOpMyIHpOBaHUE
omnpejieIeHUui, TPU3HAKOB U CBOMCTB NapajlieIbHbIX U
MEPIEeHINKYISPHBIX IUIOCKOCTEH, IBYTPAHHBIX U IMHEWHBIX YTJIOB.
BrimonHeHne TMOCTPOEHUS YIJIOB  MEXAY NPAMBIMHM, TpPSIMOH U
IUIOCKOCTBIO, MEXKY TUIOCKOCTSIMU 10 ONMCAaHUIO M Paclo3HaBaHNUE MX Ha
MOJIETSX.
[IpuMmeHeHue NpU3HAKOB U CBOMCTB PACIIOTIOKEHHS MPSIMBIX
UIUIOCKOCTEH MIPH PELICHNUH 3a1ad.
N300paxkeHne Ha pUCYHKaX U KOHCTPYHPOBaHHUE HA MOJEIISIX
MIEPIEHINKYIISAPOB U HAKJIOHHBIX K MJIOCKOCTH, MPSIMBIX,
MapaUIEIbHBIXTUIOCKOCTEH, YTII0B MEXY NPSIMON U TNIOCKOCTBIO U
000CHOBaHWE TTOCTPOCHUS.
Pemenue 3aa4 Ha BEIYMCIIEHUE TEOMETPUIECKUX BEIUYMH.
CrnuchIBaHUEPACCTOSHUS OT TOUKH JI0 IIJIOCKOCTH, OT IPAMOIl 110
IUIOCKOCTH, MEXKY IIOCKOCTSIMH, MEXTY CKPEIIIMBAIOIUMHUCS
IOPSAMBIMHU, MEXIY HPOU3BOIBHBIMU (GUTypaMu B IPOCTPAHCTBE.
DopMyIHpoBaHHE U JOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHIX
(TeopeM CyIecTBOBaHUS, CBOHCTBA).
N300paxkeHne Ha 4epTexkax U MOAEISIX PACCTOSIHUS U
00ocHOBaHUECBOUX CYkIeHHH. OnpeeNieHne U BEIYUCTICHNE
paccrosHuil B ipocTpaHcTBe. [Ipumenenue GopMy U Teopem
IUTAHAMETPHHN AJIS PELICHU 3a1a4.
O3HakOMJIGHHE C TMOHSTHEM MapajuIeIbHOI0 MPOEKTUPOBAHUS U €ro
cBoMcTBaMU. Dopmynuposanue meopemvl O NIOWAOU OPMOSOHANLHOU
npoeKyUU MHO20Y201bHUKA.
[TpumeHneHue Teopuu it 000CHOBAHHUS IIOCTPOSHHUN M BBIYHCIICHUH.
ApryMeHTHpPOBaHUE CBOUX CYKIEHUN O B3aUMHOM PACIOJIOKEHUN
MPOCTPAHCTBEHHBIX QUTYD

MHoOrorpaHHuKHu

Onucanue U XapakTEpUCTHKA Pa3INYHBIX BHUIOB
MHOT'OTPaHHUKOB,IEPEYUCIEHUE UX 3JIEMEHTOB U CBOMCTB.
N300paxkeHre MHOTOTPaHHUKOB U BHIMOJIHEHHE TIOCTPOSHHUSI
Han300pakeHUSIX 1 MOJEIISIX MHOTOTPaHHHUKOB.

BelunciieHye TMHENHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX

KOH(QHTYpaIusiX, apryMEHTHPOBAHUE CBOHMX CYXKICHHUH.
XapakTepucTHKau N300paKeHNE CEUCHUS, PA3BEPIMKU MHOSOSPAHHUKOS,
BBIYMCIICHUE TJIOIIAAEH MOBEPXHOCTEN.

ITocTpoenune npocTelux ceueHuit Kyoa, Mpu3Mbl,

nupamuisl. [Ipumenenue (hakToB U CBEACHUH U3

IJIAHUMETPUH.

O3HaKOMIJIEHHE C BUJIAMUA CUMMETPHII B IPOCTPAHCTBE,
(hOpMYJIUPOBAHUEOIIPEICIICHUI U CBONUCTB. XapaKTepUCTHKA CUMMETPUHN
TeJ BpallleHNs U MHOTOIPaHHHUKOB.

IIpuMmeHeHue CBONCTB CUMMETPHH IIPH PELLICHUH 3a/1a4.
Hcrnonp30BaHNETTPHOOPETCHHBIX 3HAHUH JIJIS UCCIICIOBAHUS U
MOJEIINPOBAHUS HECIIOKHBIX 3a7a4.

N300paxkeHrne OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJTHEHHE PUCYHKOB
MOYCJIOBUSAM 3a7a4
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Tena v MOBEpXHOCTH
BpalleHus

O3HakOMJICHHE C BUJIaMU TeJl BpalieHus, (GopMyIHpOBaHHe

UXOIpEJIETICHUN U CBOWCTB.

DopMyIHpPOBaHUE TEOPEM O CEUCHUU IlIapa TIOCKOCTHIO U

TUIOCKOCTH,KacaTebHOH K cdepe.

XapakTepuCcTHKa ¥ U300paKCHUE TEIl BPAILICHHUS, UX Pa3BEPTKH, CCUCHUSI.
Pemenue 3a1au Ha TOCTPOCHUE CEUCHUMN, BHIYUCICHHUE NJTUH, PACCTOSHUIM,
yrioB, moniaaeil. IlpoBeaeHHe MNOKa3aTENbHBIX PACCYKICHUU IPU
pelIeHny 3aa4.

[IpumeHeHue CBOMCTB CUMMETPUHU MIPH PEUICHUU 33724 Ha

TeJIaBpalleHus], KOMOWHAIIMIO TEJ.

N3obpaxeHrne OCHOBHBIX KPYTJIBIX TEN U BHIITOJIHEHUE PUCYHKA

MTOYCJIOBHUIO 33J1a4H

M3MmepeHus B reoMeTpun

O3HaKOMJICHHE C IOHATUSAMHU ILIONIAIU U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenne 3a1a4 Ha BRIYMCIICHHE TUIONIAJICH TIOCKUX (GUTYD C
MIPUMEHEHUEM COOTBETCTBYIOIMUX (hOPMYIT U (paKTOB U3
uraanMeTpun. Mizydenue TeopeM o0 BEIYHCICHHHA 00HEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 33]1a4 HA PUMEHEHUE (OPMYJT
BBEIYHCIICHHS 00EMOB.

N3zyuenne popmyt A7l BEIYUCIICHUS TUTOIIAACH
MOBEPXHOCTEHMHOTOIPAaHHUKOB U TEJ BPAIICHHS.

O3HaKOMJICHHE C METOJIOM BBIYMCIICHHUS IIONIA 1 TOBEPXHOCTH Cephl.
Pewrenue 3aga4 Ha BEIYMCIICHUE TUIOLIA1CH TIOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

Koopaunatel 1 BEKTOPHI

O3HakoOMIIEHHE C TOHATUEM BeKTOpa. M3yueHue nekapToBOi CUCTEMBI
KOOpZIMHAT B IPOCTPAHCTBE, IOCTPOCHHUE 10 3aJaHHBIM KOOPIUHATAM
TOYEK U IUIOCKOCTEH, HaX0XAeHNEe KOOpAuHaT Touek. HaxoxneHue
YpaBHEHUH OKPYKHOCTH, c(epbl, INIOCKOCTH. Brruncnenue
PacCTOSHUIMEXK Y TOUKAMH.

N3yyeHue CBOMCTB BEKTOPHBIX BEJIMUYUH, IIPABUII PA3JI0KEHUS BEKTOPOB
BTPEXMEPHOM IPOCTPAHCTBE, PABUJI HAX0XKIECHUS KOOPIMHAT BEKTOpa B
MPOCTPAHCTBE, PABWII AEUCTBUI C BEKTOPaMH, 33/1aHHBIMH
KOOpIWHATaMHU.

IIpumeHeHue Teopuu Py PELLICHUH 3a/1a4 Ha JICHCTBHSI C BEKTOPaMU.
N3yuyeHne cKaasipHOro MPOU3BEICHUS BEKTOPOB, BEKTOPHOT'O
YPaBHEHUANPAMOM U MI0cKocTH. [IprMeHeHne Teopun Npu pereHnn
3a/1a4 Ha IEUCTBHSI C BEKTOPAMHU, KOOPAMHATHBIM METOJ, TPUMEHEHUE
BEKTOPOB JJIs1 BBIYHUCIJICHUSI BEJIUYHMH YIJIOB U PACCTOSHUI.
O3HakoOMIIEHHE C

JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O B3aUMHOM
PacCIOJIOKEHUUIIPSIMBIX U TFIOCKOCTEH € MCII0Ib30BaHUEM BEKTOPOB
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9. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE MPOI'PAMMBI YYEBHOU JUCHUITJIMHBI
«MATEMATHUKA»

Ne i/t

HanmenoBanue cieliMaabHBIX IOMEIICHAN U
MOMEIICHUH JIJIs1 CAMOCTOSATEIBHON PabOoThI

OcCHAaIIEHHOCTD CHEUAIBLHBIX
IIOMEIIECHUN U ITIOMELEHNIN 11
CaMOCTOSITENIbHOW PabOTHI

Kabuner MmareMaTHKH; ayTUTOPHS IS
IPYIIIOBBIX U MHIUBHUAYaAIbHBIX
KOHCYJIBTAlIMM, TEKYLIETO KOHTPOJIA U

1. Tocka yueOHas
2. Pabouee MecTo mpenoaBaress
3. Kommuiekt yuebnoit medenu Ha 25

1 | npoMexyTO4YHOI aTTecTaluu. yeo.
414042, ActpaxaHckast 001acTh, T. 4, Harnsgueie
Actpaxans, yn.MaructpansHas, 18 ; atax 3, |mocobus S.11nakats
nomerenue Ne309 TEMAaTHYECKHE
KabuneT 111 caMoCTOATeIbHOU PaboThI 1. KommiekT yuebnou
414042, ActpaxaHckast 00JacTh, T. MmeOenu Ha 254en.

2 Actpaxans, yn.Maructpanbras, 18 ; atax 3, |2.Kommerorep B komrekre 10 mr.
nomerenue Ne309 3. Hoctyn

UH(POPMALIMOHHO —

TEJIEKOMMYHHUKALlMOHHOMN CETU
«MHTepHeT
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10. PEKOMEHAYEMAS JIMTEPATYPA

JlJist cTy1eHTOB

a) OCHOBHAas yueOHasl JuTepaTypa:

1. bawmarxos M.H. Matematuka: y4eOHUK JIJISL CTYJI. YUPEKICHUN CPEl.
npod. obpazosanus. — M., 2015.

2.  bawmaxos M. U Maremarnka. COOpHHK 3amad TPOQPMIBHON
HaIpaBJICHHOCTU: y4eO. mocodue ISl CTyl. yupexkaeHui cpell. mpod.odpa3zoBaHusi.
— M., 2015.

3. bawmarkos M.H. Matemaruka. 3agadyHuk: ydeO. mocobue st CTyA.
yupexaeHuit cpen. npod. oopazoBanus. — M., 2015.

0) AOTMOMHUTENIbHAS yueOHas TuTeparypa:

1. ®enepanbHblii 3aKk0H 0T 29.12.2012 Ne 273-®3 «O06 obOpa3zoBaHuU B
Poccutickon ®eneparum.

2. [Tpuka3z MunuctepctBa obpazoBanus U Hayku PO ot 17.05.2012 Ne

413 «O06 yrBepkaeHnn (eaepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO
CTaHAapTa CpeaHero (IOJHOro) o0ero 00pa3oBaHUs.

3. [Tpuka3z MunuctepctBa obpazoBanusi u Hayku PD ot 29.12.2014 Ne
1645 «O BHecenun usmeHeHuil B [Ipukaz MunuctepcrBa oOpa3oBaHus U HayKu
Poccuiickoit ®eneparuu ot 17.05.2012 Ne 413 «“O06 yTBepxkaeHuu (henepaibHOTo
roCy/1apCTBEHHOIO0 00pa30BaTEIbHOTO CTAaHJApPTa CpeAHero (MOJIHOro) oOIIero

o0pazoBaHus’».

4, [Tucemo JlemaprameHTa rocy1apCTBEHHOM MOJMTUKU B chepe MOATOTOBKU
pabouux kaapos u JI1O Munuctepcta o6pazoBanus u Hayku P® ot 17.03.2015 Ne 06-
259 «Pexomenmanuu mo opraHu3aiyy MoJydYeHUs CPEHEro 001Iero oopa3oBaHus B
npeesax 0CBOCHUsT 00pa30BaTEeNbHBIX MPOTPaMM CPEeTHETO MPOodEeCCHOHATHFHOTO
oOpa3oBanus Ha 0a3e OCHOBHOTO 0011IeTr0 00pa30BaHus C y4eTOM TpeOOBaHUN

(henepanbHbBIX TOCYAapPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB U MOJITy4aeMOMn
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npodeccuu WK CenualbHOCTH CPEAHEro Mpo(hecCHOHAbHOTO 00pa30BaHUMY.
bawmarxos M. M. Marematuka: KH. JJid MpenojiaBaTens: MeToa,mocooue. — M., 2014

5. bawmarxos M. U., [{vicanoe L. M. MeToaudeckoe nmocoOue s
moaroToBku k EI'D. — M., 2011.

[leproguueckrie U3gaHUA:

1. Bectauk KazHY. Cepust MaTematuka, MexaHuka, ”HQopMaTuka
N3narenscTBO: Kazaxckuii HAMOHAIBHBINA YHUBEPCUTET UM. alb-Dapadu

2. BecTHUK MOCKOBCKOTO roCyJapCTBEHHOTO TEXHUYECKOTO
yHuBepcuteta umeHu H.O. baymana. Cepus EcrecTBeHHbIE HAYKU

N3parenbcTBO: MOCKOBCKUM FOCY1apCTBEHHBINA TEXHUUECKUN YHUBEPCUTET
nmenu H.D. baymana

3. Becthuk Poccuiickoro ynuBepcuteTa ApyK0bl HApOI0B.
CepusMaremaruka. Madopmarrka. dusnka

N3natenscTBO: Poccuiickuil yHUBEPCUTET JIPY>KObI HAPOIOB
B) IEpeYEHb YYEOHO-METOANYECKOr0 00ECIICUEHUS:

Y4eOHO-METOANYECKOE MMOCOOUE MO BBITOJHEHUIO MPAKTUYECKUX PadoT Mo
y4eOHON AUCIUIUINHE
') UHTEPHET-PECYPCHI:

1. www.fcior.edu.ru (MuadopmarnmonHsie, TPCHUPOBOYHBIC U

KOHTPOJIbHBIC MaTepI/IaJ'IBI).

2. www.school-collection.edu.ru  (Enunas  KOJUICKIMH

M (ppoBBIX0OpPa30BATEIBLHBIX PECYPCOB).
Jliis mpenogaBsaresiei:

1. 006 obpazosanuu B Poccuiickoit ®denepanun: denep. 3aKoH OT
29.12.2012

Ne273-®3 (B pen. @enepanbubix 3akoHOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013

Nel120-@3, ot 02.07.2013 Ne170-®3, ot 23.07.2013 No203-D3, ot 25.11.2013
Ne317-@3, ot 03.02.2014 Nell-®3, ot 03.02.2014 Nel5-d3, ot 05.05.2014 Neo84-

®3, ot 27.05.2014 Nel135-d3, ot 04.06.2014 Nel48-D3, ¢ u3M., BHECEHHBIMU
®enepanbHbIM 3aKOHOM 0T 04.06.2014 Ne145-@3, B pea.ot 03.07.2016, ¢ uzm.
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http://www.iprbookshop.ru/58569.html
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

ot 19.12.2016)

2.IIpuka3 MunuctepctBa oOpazoBanus u Hayku PD ot 31 nexabps 2015 r. Ne1578
«O BHEceHUH H3MEHEHHH B (heiepalibHbII rOCyJapCTBEHHBIN 00pa30BaTEIbHBIN
CTaHAapT cpexHero oOmero oO0pa3oBaHUs, YTBEPXKICHHBIM MPUKA30M

MunuctepcTBa obpa3oBanus M Hayku Poccuiickoit deneparuu ot 17 mas

2012r. No413».

3. [TpumepHas ocHOBHasI 0Opa3oBaTeIbHAs TporpaMMa CpeIHEeTo O0IIeTo
o0Opa3oBaHus, 0I00peHHAs pelieHHeM (eepaIbHOTO yUeOHO-METOUYECCKOTO

00beIMHEHUS 110 001IEMY 00pPa30BaHUIO.

11. OCOBEHHOCTHU OPTAHU3ALIMM OBYUEHUS 110 YYEBHOU
JAUCHUIIVIMHE I THBAJIN1OB 1 JIML C OTPAHNYEHHBIMHA
BO3MOXXHOCTAMMU 3JOPOBbSA

JInst o0y4aromuxcs U3 Ynucia MHBAJIUAOB U JIUIL C OTPaHUYEHHBIMUBO3MOKHOCTAMHU
3JI0pOBbSl HA OCHOBAHUS MUCHbMEHHOTI'O 3asIBJICHUs yueOHas TUCUUIUIMHA «MaTteMaTuka»
peanu3yeTcs C y4eTOM 0COOCHHOCTEN MCUXO(PU3NUECKOr0 pa3BUTHUS, UHANBUIYATbHBIX

BO3MOYKHOCTEM M COCTOSTHUS 3I0POBb (J1ajiee — MHIUBUIYAIbHBIX OCOOCHHOCTEN ).



