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1. HOSICHUTEJIBHAS 3ATIIUCKA

ITporpamma  oOmieoOpa3oBarenpHOi  yueOHOUW  jaucuuiumaaa  OV][.12
Maremaruka (nanee «Matematuka») npefaHa3HAYSHA IS U3YYE€HHs MaTeMaTHKU
pH peanu3aly 00pa3oBaTeIbHOM IPOrpaMMBbl CpeHero obIero oopa3oBanus B
Ipejiesiax OCBOEHUSI OCHOBHOM NPO(eCcCHOHAIBHON 00pa30BaTeIbHOM IIPOrpaMMbI
CIIO (OIIOII CIIO) na 6a3e OCHOBHOrO 00LIEr0 0OpPa3OBaHUS NPH NOATOTOBKE
CIICIMATTUCTOB Cpe/iHero 38eHa 110 crnenuanbHocT 40.02.01 IlpaBo u opranuzaius
COLIMAJIBHOIO 00eceueHusl.

ITporpamma paspaborana Ha ocHoBe TpeGoBanuiit ®I'OC cpennero obuero
00pa3oBaHusi, INPEABSIBIIEMBIX K CTPYKTYpe, COJEPIKAHUIO M pe3ysbTaTaM
OCBOEHHMSI  y4eOHOW JucHuIuMHel «Martemaruka», B  COOTBETCTBUHM C
PexoMenanusMu 1o opraHu3aluy ITOJIyYeHUs] CPEIHEro o0uero oopa3oBanus B
npejiesiax OCBOEHUs] 00pa30BaTeNIbHBIX MPOTrPaMM CpPEeIHEro npodeccHoHaIbLHOro
oOpaszoBanusi Ha Oaze OCHOBHOro obOmiero obpasoBaHusi ¢ yderoMm IlpumepHoit
OCHOBHOM 00pa3oBaTeIbHOM IIPOrpaMMbl CpeIHEero oOIero o6pasoBaHMs,
0ZI00pEeHHON pemieHueM (deaepaabHOro y4eOHO-METOAMYECKOI0 OOBEAUHEHUS 10
obmeMy o6pazoBanmio (porokosn ot 28 uronst 2016 . Ne 2/16-3).

Counepxxanue nporpammbsl OY /1,12 MaTtemaTuka HalpaBIeHO Ha JOCTHKEHUE
CIIEAYIOLIUX LIEJICH:

. obecriedeHre  cHOPMUPOBAHHOCTH  IPEJCTABIEHHUHA O  COIHMAIBHBIX,
KyJbTYPHBIX ¥ HCTOPUYECKUX (PaKTOpaX CTAHOBJIEHHS] MATEMATUKH;

. obecrieyenre cHOPMUPOBAHHOCTU JIOTUYECKOTO, AJTOPUTMUYECKOTO U
MaTeMaTU4eCKOI0 MBIIIUICHUS;

. obecriedenye cOPMUPOBAHHOCTH YMEHUN [IPUMEHSTH IIOJTyYeHHbIE 3HAHUS
IIPH PEIIeHUH pa3IMYHbIX 3a/1a4,

. obecrieuenre cHOPMUPOBAHHOCTH TIPEJICTABIEHUN O MATEMATUKE KaK YacTH
00IIeUeIOBEYECKON KyJIBTYPbl, YHHUBEPCAIBHOM S3bIKE HAyKH, MO3BOJISIOIIEM

OIIUCBhIBATD U U3YyYaThb pC€aJIbHbIC IIPOIICCCHI U SIBJICHMUSI.



B mporpammy BKIIFOUEHO COZEpKaHHWE, HAIPaBIEHHOE Ha (POPMUPOBAHKE Y
00y4aromuXcst KOMIIETEHIUHM, HEOOXOMMMBIX JUIS KAauYeCTBEHHOTO OCBOCHMS
OIIOII CTIO Ha 6a3e ocHOBHOTO 06IIero o6pa3oBaHusl C MOJTYYEHHEM CPEIHETro
obuiero 06pa3oBaHMs; MMPOrPAMMBI IIOATOTOBKU CIHELMATUCTOB CPEIHEro 3BeHa
(IIICC3).

PabGouas nmporpamma ydueOnoM mumcummmasl  OY/I.12  Maremaruka
paspaborana Ha ocHoBe ITpuMepHOit porpamMmer 0611e06pa30BaTENBHON YIeOHOM
AUCUMIUTMHEI «MaremaTtuka: anrebpa W Hayala MaTeMaTHYECKOIo aHaJIM3a;
TCOMETPHS» ISl NPO(QECCHOHATBHBIX  00pa3oBaTENbHBIX  OpraHM3alyii
(pexomenyioBanHoi PI'AY «®UPO», mporokon Ne 3 ot 21 wmioms 2015 r.,
perucTpallMoHHbIA HOMep penensun 377 ot 23 utons 2015 r. ®I'AY «®HUPOy). B
paboyeil mporpamme y4eGHON muctmmiHel OVJ[.12 MareMaTHKa yTOYHEHEI
COlepXKaHWe y4eOHOro MaTepuaia, II0CIENO0BAaTEbHOCTE €ro  M3y4eHHs,
pacnpenenenue y4eOHBIX 4acoB, TeMaTHKa pedeparoB, BHILI CaAMOCTOSTEIbHBIX
pabot, yuuTeiBas crenu(UKy IpOrpamMm IMOJATOTOBKHM CIENMATUCTOB CPEIHEro

3B€Ha OCBaMBAEMOU CIIeIMaJIbHOCTH.



2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUIIINHBI
OV]1.12 MATEMATHUKA

Marematuka  ABISETCA byHIaMEeHTaIbHON o01eobpa3zoBaTenbHON
JIMCUMIUIMHON CO  CIOKUBIIMMCS —YCTOMYMBBIM —COZEpXKAaHMEM M OOIMMH
TpeGOBaHUAMHE K IOATOTOBKE 00yJarOIUXCs.

Cneumansocts CITO 40.02.01 IIpaBo u opraHu3amys COIMAIIBHOIO
obecrieueHuss OTHOCUTCS K  COLMAlbHO-3KOHOMUYeckoMy mnpodumo. Ilpu
OCBOEHHMH [AHHOH crelimanbHocT ydeOnas auciprimHa OVYJI.12 Maremaruka
u3yyaercs Oosiee yrioyOlIeHHO, Kak mnpoduibHas ydveOHas AUCHHUILIMHA,
YUUTHIBAIOIIAs CHIEIM(UKY OCBaUBaEMOM CIICIIUAIBHOCTH.

ITO BEIPAXKAETCS B COJCPKAHUM O0YyUEHUs], KOJIMYECTBE YaCOB, BBIICIAEMbIX
Ha U3ydeHHUE OTAENbHBIX TEM IPOrPaMMBL, IITyOMHE MX OCBOEHHS 00yUarOIIMHUCS,
obbeMe ¥  XapakTepe IPaKTHYECKUX 3aHATHM, BHIAaX BHEAyIUTOPHOH
CaMOCTOSITEIBHOM paboThl 00yUJarOIIUXC.

O6mye 1enu U3ydeHHss MaTeMaTUKM TPaJUIMOHHO Pealn3yroTcs B YEThIpeX
HaIpPaBICHUX:

1) ob1mee mpescTaBiIeHue 00 UAEAX ¥ METOaX MaTeMaTUKY;

2) UHTEIUIEKTYallbHOE Pa3BUTHE,

3) oBiajieHHe HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHHUSAMHU,;
4) BOCHHUTATEIbHOE BO3CHCTBHE.

[poduimmsanus Ielell MaTeMaTUYecKoro oOpa3oBaHMs OTpPaXaeTcs Ha
BEIGOpE PMOPUTETOB B OpPraHU3aliy yaeOHOM nesTenbHocTH o0yyaronmxcs. s
COIMATBHO-IKOHOMUYECKOT0 Mpoduiisi poheCcCHOHANBHOr0 00pa3oBaHusl BEIOOD
Hejieil cMemaercs B IIparMaTUYeCKOM HaIpaBlIEHHH, IpeayCMaTpHUBAIOLIEM
ycWIeHWe W pacUIMpeHHe MPHUKIaJHOr0 Xapakrepa HU3y4eHHs MaTeMaTHUKH,
IPENMYILECTBEHHON OPUEHTAIMH HA AITOPUTMHUYECKHH CTHIIb I103HABATEIbHOU

AesITCIILbHOCTH.



M3ydyenre maTeMaTHKM Kak HpOQUIBHON 00I1eo6pa3oBaTebHOM yyeGHON
OUCHUIUIMHBI,  YYUTBHIBAIOIIEH  cHeNM(pUKY OCBamBaeMOM  OOYYarOIIMMUCS
cnenuainsHocTH CITO, oOecrieunBaercs:

¢ BLIOOPOM pa3NUYHBIX IOAXOOB K BBEICHUIO OCHOBHBIX ITOHSATHIA;

® (HOpPMHUPOBAHUEM CUCTEMbI yIeOHBIX 3a[aHu, 0OECIEeUNBAIOIIIX
3¢ dexTHBHOE OCyIIeCTBIICHHE BEIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

e oOorameHueM CIeKTpa CTHIeH yd4eOHOM [eATeNBHOCTH 3a CYeT
COIVIACOBAaHMsI C BEAYUUMH JCATEIHHOCTHBIMH  XapaKTepUCTUKAMHU
BBIOPAHHOM CIIEI[UAIEHOCTH.

IlpoduneHast cocTaBnsromas OTpaxkaercss B TPeOOBAHUSAX K IOATOTOBKE

00y4aroIMXCsl B YaCTH

e 00ImIel CUCTEeMBI 3HAaHHIA: COJlepIKATEIbHBIE TPUMEPHI UCIIOIE30BAHUS
MaTreMaTHYeCKUX MJIel U METOJI0B B IIPO(ECCUOHANBHOM A TEILHOCTH;

® YMCHWH: pasjuyde B YPOBHE TpeOOBaHHM K CIOXHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

® IPAKTUYECKOr0 HCIIOIB30BaHUS IIPUOOPETEHHBIX 3HAHWA UM YMEHMWIA:
UHJIMBUYaJbHOIO Y4YeOHOrO ONbITA B IOCTPOCHHH MaTeMaTHYECKHX
MOJIEJIEH, BBIIIOJIHEHUU UCCIIE0BATEILCKUX ITPOEKTOB.

Takum  obpazom, peanuzaumsi copepkaHuss y4eOHOM  JUCLUIIIAHBI
OpPHECHTUPYET Ha NMPUOPUTETHYIO POJb IPOLECCYANTBHBIX XapaKTEPUCTUK Y4eOHOM
paboThl, 3aBUCAIMX OT HPOGUISL NPOPECCHOHATBHOIO 06pa30BaHMs, MOTyIEHUS
OIBITa HCHOJIB30BAHMsS MaTeMaTUKH B COJAEPXKATENBHBIX U MPOGEeCCHOHATBHO
3HAYMMBIX  CHTyallUsX  II0  CpPaBHEHUI0O ¢  (OpPMaJIbHO-YPOBHEBBIMU
pe3yIbTaTUBHBIMU XapaKTEPUCTUKAMU OOYUEHUSI.

Conepxxanue y4eOHOW IUCHMIUIMHBI pa3paboTaHO B COOTBETCTBHU C
OCHOBHBIMHU COZIEPIKATEIbHBIMH JIMHUSIMU O0YUEHUS MaTeMaTHKe:

* anrebpandeckasi JIMHUS, BKIIOYAION(As CUCTEMATU3aAIMIO CBEIECHUI O YHCIax;
U3y4YEeHHE HOBBIX M 00OOINeHHE paHee W3ydYeHHBIX orepaunuii (BO3BeleHHE B

CTCIICHb, H3BJICUCHHUE KOPHII, JIOI"apI/I(i)MI/IpOBaHI/Ie, CHUHYC, KOCHUHYC, TaHI'CHC,



KOTaHI'®HC U 0OpaTHbIe K HUM); H3yYEeHHE HOBBIX BUJIOB YUCIIOBBIX BBIPAKEHUN 1
GopMmyn; coBepIIEHCTBOBaHHE INPAKTMYECKMX HABBIKOB U BBIYUCIUTEIHHOMN
KyJIbTYpBl, PaCIIMpEHME W COBEPIICHCTBOBAHME aNreOpanmyeckoro ammaparta,
c(pOPMHUPOBAHHOIO B OCHOBHOW IIKOJNE, W €ro NpPHMEHEHHWe K peLIeHUIO
MaTeMaTHYECKUX U IPUKIATHBIX 3a/1a4;
® TEOPETHKO-(QYHKIMOHATbHAS JIMHHS, BKIIOYAION[AS CHCTEMATHM3ALMI0 |
paclIMpeHne CBeJICHUH O QYHKIMSX, COBEPIICHCTBOBAHKE IPaQUUECKUX YMEHHIX;
3HaKOMCTBO C OCHOBHBIMH HIESIMH UM METOJaMH MaTEMaTHYECKOI'O0 aHAaJh3a B
obbeme, IO3BOJIAIONIEM MCCIENOBATh OJJEMEHTAapHble (GYHKIUH U pemarh
NpOCTeHIIe reOMeTpUYecKHe, (U3NIECKHe U JpyTrue IpHKIaHbIe 3a[a4u;
® JIMHUS ypaBHCHHH U HEPABEHCTB, OCHOBAHHAS HA IIOCTPOEHUM U UCCIIEJOBAHUH
MaTeMaTUYECKUX MOJICJICH, MepeceKaromasncs ¢ anredpandeckoil u TeopeTHKo-
(QYHKUMOHANBLHOM JTHHUAMY, M, BKIIOYAIOAs Pa3BUTHE U COBEPIICHCTBOBAHHUE
TeXHUKM — anreOpandeckux IpeoOpa3oBaHMH Uil  pEIIeHMs ypaBHEHWIA,
HEpaBeHCTB M CUCTeM; (OPMHPOBAHHE CHOCOOHOCTH CTPOUTH M HCCIEIOBATEH
NPOCTEHIINEe MaTeMaTHIECKHe MOJIEIH TIPU PEIIeHUM TIPUKIAHbIX 3a1ad, 3a/1a4
13 CMEXHBIX U CHIEIUAIbHBIX JTUCIUILINH;
® IeOMETpHYECKas JIMHUS, BKIIOYAIOWlas HarJSAHbIE IIPEICTaBIEHUS O
MPOCTPAHCTBEHHBIX (Urypax U H3y4eHHe HX CBOMCTB, (OPMHMPOBaHHE U
pa3BUTHE IIPOCTPAHCTBEHHOT'O BOOOpaKeHHMs, pa3BUTHE croco6oB
IEOMETPUIECKUX H3MEPCHH, KOOPJAMHATHOIO M BEKTOPHOTO METOJOB IS
pelIeHHsT MaTeMaTUYeCKUX U IIPUKIIAHBIX 3a/1a4;
® CTOXAaCTHYECKas JMHMUS, OCHOBAaHHAs Ha Pa3sBUTHM KOMOWHATOPHBIX YMEHHH,
IIpeICTaBIeHUN 0 BEPOSITHOCTHO-CTATUCTHYECKHUX 3aKOHOMEPHOCTSX
OKpY’KaIoIIero Mupa.

Nsydenne  obmeobpazoBaTensHOl — ydeGHOM  jgucnumuael  OV/[.12
Marematnka 3aBepiiaeTcsi TOJBEICHHEM HTOrOB B (OpMe 3K3aMeHa B paMKax
IPOMEKYTOYHON aTTeCTallM¥ OO0Y4YalOIIMXCS B IIPOLIECCE OCBOEHUS OCHOBHOM

OIIOII CIIO ¢ nomyuenuem cpenHero oduero oopasosanust (IIIICC3).



3. MECTO YYEBHOM JUCIUILINHBI B YYEBHOM ILJIAHE

O6mieobpazoBarenbHas yuebHas jgucnurummHa OV 12 Maremaruka
OTHOCHUTCS K IIpenMeTHoi obmactu «Martematuka u uHpopmatukay no O®I'OC
cpeaHero odimero obpa3oBaHUs U K 00IIeoOpazoBaTeIbHOMY y4eOHOMY IIMKITY
OCHOBHOM  mpodeccroHaIbHOM  00pa30BaTEeNbHOM  IPOrpaMMbl  CPEIHETO
npoeccCHOHaIbHOr0 00pa3oBaHusl Ha 0aze OCHOBHOTO 0OIIero oOpa3oBaHMS C
noixydyeHueMm cpenuero obmiero odpaszosanms (IIIICC3) ¢ ydetrom TpebGoBaHMIA
@I'OC CIIO u npoduis nmpodheccnoHaTEHOro 00pa30BaHusI.

OV/1.12 Marematuka B mpodeccHoOHAIBHOW 00pa30BaTEILHOM OpraHU3aIiu
U3y4aeTcsi ¢ YYETOM COLMAJIBHO-DKOHOMHYECKOr0 TpOodUiIs IOIydaemMoro
obpaszoBanust. [Iporpamma y4eOHOTO MpeaMeTa paccudTaHa HA MaKCUMAaIbHYIO
yueOHyI0 Harpysky - 351 dac, B TOM 4HClIe 3aHATHH Ha ypokax — 234 uyaca,
camocrosTenbHas pabora oOywarommxcs — 117 wgacos. OV/I.12 Maremaruka

U3y4aercs Kak NMpo(UILHBIN IIpeIMeT.



4. PE3YVJIBTATBI OCBOEHMS YYEFHOMN JUCIUIIJIAHBI

OcBoenne coxepxanust ydeOnou aucnmmaumasl OVYJI.12 Maremaruka
obecrednBaeT JOCTIKCHIE 00YIAIOIMMUCS CIIEAYIOMIMX PE3yIbTATOB.

* IMYHOCTHBIX:
- ChOPMHUPOBAHHOCTH IPEJCTABICHUI O MaTeMaTHKe KaK YHHMBEPCAIBHOM S3BIKE
HayKH, CPEICTBE MOIEIMPOBAHUS SBICHUM U IPOIECCOB, HIAEIX M METOHaX
MaTeMaTuKH;
[IOHUMAHHWE 3HAYUMOCTH MaTeMaTUKM U1 Hay4dHO-TEXHHYECKOro IIporpecca,
c()OpMUPOBAHHOCTh OTHOILIECHUSI K MaTeMaTHKe KaK K 4acTH OOILeueIOBeuecKOm
KyJIbTYpPhl 4Y€pe3 3HaKOMCTBO C MCTOpUEN pa3BUTHUS MAaTEMATHKH, 5BOJIOIHUEN
MaTeMaTU4YeCKUX HIEH;
- Pa3sBUTHE  JIOTUYECKOIO  MBIILIEHHUS, IIPOCTPAHCTBEHHOT'O  BOOOpPaXKeHWUs,
QITOPUTMUYECKOMN KYJILTYpPbl, KPUTUYHOCTU MBIIUICHHS Ha YPOBHE, HEOOXOIUMOM
J1st Oy Mymieit mpoQeccnoHaIbHOM AesTeIbHOCTH, IS IIPOIOJDKEHUS 00pa3oBaHMs
1 CaMOOOpPa30BaHUS;
- OBJIaJIEHHWE MAaTeMaTU4YeCKUMU 3HAHUSIMU M YMEHHUSMH, HEOOXOAUMBIMUA B
IIOBCETHEBHOM  JKM3HHU, JUId OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX
TUCUUIUIMH M JMCHUMIUIMH NpO(EeCcCHOHAIBHOTO ILHUKJIA, IS IIOJydeHUs
obpazoBaHMss B OONacTsX, He TPEOYIOMIUX YIIyOJIEHHOW MaTeMaTHYecKOH
MO/ITOTOBKH;
- TOTOBHOCTBb M CIIOCOOHOCTH K 0Opa3oBaHHUIO, B TOM YHCIIE CaMO0OPa30BaHuIO, Ha
NPOTSDKEHWH BCEH OJKM3HM; CO3HATEJIbHOE OTHOILIEGHHE K HEIpPEePBIBHOMY
00pa30BaHMIO KAaK YCIOBUIO YCIIENIHOM NpO(eCcCHOHANLHON M OOIIEeCTBEHHOM
NeATEebHOCTH;

TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW M OTBETCTBEHHOM
NeATEeIIbHOCTH;
- TOTOBHOCTh K KOJUIEKTMBHOM pa0oTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B
oOpa3oBaTenbHON,  OOIIECTBEHHO  IIOJIE3HOM,  Y4eOHO-UCCIIEN0BATEIHCKOMH,

IIPOEKTHOM U APYTUX BUJAX JI€ATEIbHOCTH;
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- OTHOUIIEHHE K NPOPECCHOHATBHON [ESATENPHOCTH KaK BO3MOXHOCTH Y4acTHs B
PEIIEHUH JIMYHBIX, OOMIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHALMOHAIBHBIX
npobiem;

* METalpeIMETHBIX:
- YMEHHME CaMOCTOSTEJIBHO OIpPEAENsATh LEIU JECSTEeIIbHOCTA U COCTABIATH ILJIAHbI
NesTeIIbHOCTH; CaMOCTOSITENIEHO OCYIIECTBIIATD, KOHTPOJIMPOBATh U
KOPPEKTUPOBATh [EATEIIbHOCTh, MCIIOJB30BaTh BCE BO3MOXHBIE PECYpChl JJis
JOCTHIKCHHUS IIOCTABIICHHBIX I€Jed M pealu3allid ILJIAHOB JIeSITEeIIbHOCTH;
BBIOMPATH YCIICIIHBIE CTPATETUH B PA3IMYHBIX CUTYaIUIX;
- yMeHHe NpPOJYyKTUBHO OOINATHCS M B3aMMOIEHCTBOBATH B IPOIECCE COBMECTHOMU
NEATEIBHOCTH, YYUTHIBATh IIO3ULUUA JPYTUX YYaCTHUKOB JESTEIbHOCTH,
3P PEKTUBHO pa3peniate KOH(PIUKTHL;
- BJIQZICHWE HABBIKAMM I103HABATEIBHOM, y4eOHO-UCCIIEI0BATEILCKOM U IIPOEKTHOM
NCATEIIBHOCTH, HaBBIKAMH DPa3pelleHUs IpoOsieM; CIIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOSITEJIEHOMY ITOMCKY METOJIOB PELICHUs IPAKTUYECKUX 3a1a4, IPUMEHEHUIO
PasIUYHBIX METOJIOB IIO3HAHMS;
- TOTOBHOCTb M CIIOCOOHOCTH K  CaMOCTOSATENbHOM  HMH(OpPMAaIHOHHO-
NIO3HABATEJILHOM J1€ATEIIbHOCTH, BKII0Yas YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
VCTOYHHMKAX MHGOPMALUHN, KPUTHYECKH OLEHWBATH W HHTEPIPETHPOBATH
MH(MOPMAIHIO, TIOJTy4aeMyI0 U3 Pa3IMIHbIX UCTOYHHKOB,
BJIQJICHUE SI3LIKOBBIMU CPEACTBAMH: YMEHHE SICHO, JIOTMYHO M TOYHO H3JaraTh
CBOIO TOYKY 3PEHMs, UCII0JIb30BATh aJleKBATHBIE SI3bIKOBbIE CPE/ICTRA;
- BJIaJICHWE HaBBIKAMU IIO3HABATEIBHOM pedieKcUM KaK OCO3HAHMSI COBEPIIaeMbIX
JNEUCTBUH ¥ MBICIMTENBHBIX IPOIECCOB, UX PE3yJNbTATOB M OCHOBAHWMA, IPaHMIL
CBOCIO 3HAHMsI M HE3HAHMs, HOBBIX IIO3HABATEJIbHBIX 3a/lad U CPENCTB JJIsi UX
JIOCTUKEHUS,
- TEJICYCTPEMIICHHOCTh B IIOMCKAaX W NPUHATHHM pPEIHICHUH, cO0Opa3UTeNbHOCTh U
UHTYWIMs, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX IIPEJCTaBICHUH; CIIOCOOHOCTH
BOCIIPUHUMATE KPacoTy U FapMOHHUIO MUPA;

* IPE€AMETHBIX:

11



- cOpPMUPOBAHHOCTH IIPE/ICTABIEHUN O MaTeMaTUKe KaK 4aCTU MUPOBOM KYJIbTYpPBI
¥ MeCTe MaTeMaTHKU B COBPEMEHHOM IIMBUIM3AIIMY, CIIOCO0aX ONMCAHMUS SBICHUM
peayIbHOTO MUpa Ha MaTEMAaTHYECKOM SI3BIKE;

- chOPMHUPOBAHHOCTH  IPEJCTABICHUH O MaTeMaTHYeCKHUX TIOHATHUAX  Kak
BOKHEHIIMX MaTeMaTHYECKUX MOENSX, MO3BOJISIONIMX ONUCHIBATH M HU3y4aTh
pasHbple IIPOLIECCHl M SIBICHMS; [OHMMAaHHWE BO3MOXHOCTH aKCHOMAaTHYECKOTO
IIOCTPOEHHUS] MaTEMaTHIECKUX TEOPHUL;

- BIIQJICHUE METOJAaMHU JOKa3aTeNbCTB M aNTOPUTMOB pEIICHUS, YMEHHE UX
IPUMEHSTh, IPOBOAUTE JOKa3aTe/IbHbIE PACCYXICHUS B XOJe pelIeHus 3a/1ay;
BIaJICHUE  CTaHJApPTHBIMA  [IPUEMAaMH  pPEUICHUs  PALUOHAIBHBIX U
VPPaLlMOHAJIBHBIX, [I0KA3aTE/IbHBIX, CTEIIEHHBIX, TPUTOHOMETPUIYECKUX YPABHEHUN
Y HEPABEHCTB, UX CHUCTEM; MCIIOJIb30BaHHE IOTOBBIX KOMITBIOTEPHBIX IIPOTPamM, B
TOM YHCIe /I IIOMCKA IIyTH PelIeHUs U WUIIOCTPALMUA pEelIeHUs] YpaBHEHUN U
HEPaBEHCTB,;

- cOpPMUPOBAHHOCTH IPEJCTABICHUH 00 OCHOBHBIX ITOHATUSX MAaTEMaTUYECKOIO
aHalM3a M UX CBOMCTBAaX, BJIAJCHUE YMEHHUEM XapaKTepHU30BaTh IIOBEICHHE
GYHKIUMH, HUCIONB30BAaHUE IIOJYYeHHBIX 3HAHMW [UIsl OMHMCAHUS W aHaliu3a
peabHBIX 3aBUCUMOCTEH;

- BIAJICHUE OCHOBHBIMM TMOHATHSMHU O IUIOCKUX HM  IPOCTPAHCTBEHHBIX
reoMeTpUYecKUX (Urypax, X OCHOBHBIX CBOMCTBAX; C(POPMUPOBAHHOCTH YMEHHUS
pacrio3HaBaThb IeOMETpHUYEcKue (QUrypbl Ha 4YepTekrax, MOJEISAX U B PeabHOM
MUpe; IIpUMEeHeHHne H3yYeHHBIX CBOWCTB I'eOMeTpHYecKUX Guryp u Gopmyra s
pelIeHUsl FEOMETPUIECKUX 3a/1a4 U 3a/1a4 ¢ IIPaKTUYECKUM COJIePIKAHUEM;
cOpPMUPOBAaHHOCTh MPEJCTABICHUI O IIpoleccax U SBICHHUSIX, HMEIOLUX
BEPOSITHOCTHBIM XapakTep, CTATUCTHYECKIX 3aKOHOMEPHOCTSX B peajbHOM MHMpE,
OCHOBHEBIX IOHSTHSX 3JIEMEHTApPHON TEOPUM BEPOSITHOCTEW; yMEHUN HAXOAUTH U
OLICHUBAaTh BEPOSITHOCTH HACTYIUIEHUSI COOBITMM B IPOCTEMIIMX INPaKTUYECKUX
CUTyaIUsIX ¥ OCHOBHBIE XapaKTEPUCTUKU CIIy4YalHBIX BEIUYNH;

- BJIAJICHUE HABBIKAMHU HCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM IIPH

peuieHuu 3aaaq.
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5. COAEP)KAHUE YYEBHOU JUCHUIIJIAHBI
Beenenue

Maremarrka B HayKe, TeXHHKe, SKOHOMHKe, HHMOPMALMOHHBIX TEXHOIOTHAX 1
IPaKTHIeCKOW nmesrenbHOCTH. lLlemu ¥ 3ajauM M3ydeHHWs MaTeMaTHKHU npu
ocBoeHuu crieruansaoctei CI10.

AJITEBPA
Pa3zBuTHE NOHATHS 0 YHCIIe

Llenble m paunoHanbHble ymcna. JlefcTBUTEIbHBIE YHCIA. IIpubnusicennvie
sviuucienus. Komnnexcnoie uucna.

Kopuu, ctenenu u norapudgmoi

Kopuu u crenenn. KopHu HaTypanbHOM CTeleHM W3 4Mcia M MX CBOMCTBA.
Cremenr ¢  panMOHANbHBIMH TIOKa3aTeNsAMH, HX CBOHcTBa. CTeleHH ¢
JICUCTBUTENIbHBIMK  NTOKa3aTelsasMu. Ceolicmea cmenenu ¢ OeiicmeumensHim
nokazamenem.

Jlorapugm. Jlorapudm umcna, ero cpoiictBa. OCHOBHOE norapudmugeckoe
TOX/IECTBO. JlecsATHYHbIE W HaTypalbHble Jorapudmsl. IlpaBmia IeicTBUN ¢
norapudpmamu. ITepexos kK HOBOMY OCHOBAHHMIO.

IIpeo6pazoBanue ajredpanyecKux BbIPA’KeHMHd. IIpeobpazoBanue
palMOHANIbHBIX, YppaluoHaIbHbIX, CTEIEHHBIX, II0Ka3aTeIbHBIX %}
JIOTapU(PMUIECKUX BBIPAKEHHH.

IlpakTHyeckue 3ansaTHS

Apudmerndeckre JeWCTBHS Hal YHUCIaMM, HAXOKICHHE IPUOITMKSHHBIX
3HAYEHUH  BEJIMYWH M  IIOTPENIHOCTEH  BHIUMCIEHMH  (aGCOMIOTHOM U
OTHOCUTEJIBHO), CpaBHEHHE YHUCIIOBBIX BBIPAYKEHHI.

Beranciienne u cpaBHeH#e KopHeil. Boimonaenne pacueTos ¢ paguKaIaMH.

Perierne mppanmoHansHBIX ypaBHeHui. HaxoxmeHwe 3HadeHuit cremeneil ¢
pallMoHaIbHBIMA  noKazaTensmu. CpaBHeHHe cTemneHeil. I[IpeoGpazoBanus
BBIPQKEHHH, CO/IepXKalIUX CTeNeHH. Perrenue mokasaTenbsHbIX ypaBHEHHIA.

Pemenue npukiagaeix 3amay.
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Haxoxenve 3Hauenuii orapudma mo npou3BOIBHOMY OCHOBaHMIO. Ilepexosn
OT OJHOIO OCHOBaHMs K Jpyromy. Brorumcienue u cpaBHeHHE JOrapupmos.
JlorapudmupoBaHue 1 HOTEHIMPOBAHUE BBIPAKEHWIA.

[IpubnvkeHHbIE BEIYUCIIEHUS U PELIEHHS] IPUKIIAIHBIX 3a/1a4.

Pemenue norapudmMudeckux ypaBHEHWUH.

OCHOBBI TPUTOHOMETPUU
OcHoBHbBIE NOHATHS

Pannannas mepa yrna. Bpamarensnoe nsmxenue. CuHyc, KOCHHYC, TAHTEHC 1
KOTaHI'€HC YHCIIa.

OcHOBHBIE TPHTOHOMETPHYECKHE TOK/IECTBA

®opwmyinsl npusenenus. Popmynsl cnoxerus. PopMyibl yaBoerus Dopmyier
NOJIOBUHHO20 Y2/ia.

IIpeo6pazoBanus NPOCTEHIINX TPUTOHOMETPHYECKHX BbIPasKeHHI

IIpeobpasoBanne CyMMBI TPUTOHOMETPHYECKUX (QYHKIMI B IIpOU3BENEHHE U
NPOM3BE/ICHUSI B CyMMy. Buipaoicenue mpuzonomempuieckux @ynkyuu uepes
MAaH2eHc NONOBUHHO20 ap2yMeHmA.

Tpuronomerpnyeckne ypaBHeHHsI 1 HEPaBEHCTBA

Ilpocmeriuue mpucoHomMempuiecKue YPABHEHUAL. [Ipocreiimme
TPUTOHOMETPUYECKUE HEPABEHCTBA.

Ob6parnble Tpuronomerpuyeckne QYHKUHH. ApPKCHHYC, apKKOCHHYC,
apKTaHI'€HC YuCJIa.

ITpakTHYeckue 3aHATHS

PajinaHHbIil METO/l M3MEPEHHUS YTIIOB BPAIIEHUS U CBA3b C TPadyCHOM MEpOii.

OCHOBHBIE TPUTOHOMETPHYECKUE TOXAECTBA, (POPMYJIBI CIOKEHHS, YIBOCHHUS,
npeodpa3oBaHUe CYMMbI TPUTOHOMETPUYESCKHX (YHKUMM B IPOM3BEICHHE,
npeodpa3oBaHue IPOU3BENEHHS] TPHIOHOMETPUYECKMX GYHKIMA B CymMmy.
I[TpocTeiimue TpUroHOMETpUYECKHE YPABHEHUS ¥ HEPABEHCTRA.

OOGparHble TPUrOHOMETPHIECKHE (PYHKIMU: aPKCUHYC, APKKOCHHYC, apKTaHI€HC

quciia.
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®YHKIINU, NX CBOMCTBA U TPA®UKA

®yukuun. O6acTh ONpeaeIeHsi ¥ MHOKECTBO 3HaYeHH; rpaduK (yHKIUH,
MOCTpOeHUE TpaduKOB (QYHKIIUH, 38 JaHHBIX PA3THYHBIMU CIIOCOOAMH.

CaBoiicTBa bynkuun. MOHOTOHHOCTb, YEeTHOCTD, HEYETHOCTb,
OrPaHUYEHHOCTh, IEPUOJUIHOCTH. [IpOMEXYTKHM BO3pacTaHusi U yObIBaHUS,
HauOoJlplllee M HauWMEHbllee 3HA4YeHHs, TOUKM OKcTpeMyMma. I'paduueckas
uHTepnperanus. Ilpumepsl (GYHKIMOHAJIBHBIX 3aBUCHUMOCTEH B  peajbHBIX
npoueccax U siBIeHusx. Apudpmerndyeckue oneparuu Haj GyHkumsmu. CioxxHas
byukuus (komnosunus). Ilousmue o nenpepvl8HOCmMU GYHKYUU.

O6patubie pynxkunu. Obracme onpedenenus u obaacme 3HaveHuu 06pamHoll
Qyukyuu. I paghux obpammori hynxyuu.

Crenennble, noka3aTejibHble, JorapugpmMuyeckue 1 TPUrOHOMeTpHYECKHUe

¢ynxkuuun. O6paTHble TPUrOHOMETPUYECKHE (PyHKIIUHT

Omnpenenenust GyHKIUN, UX CBOWCTBA U IpadUKu.

IIpeoOpazoBanuss  rpaduxoB.  (IlapannenbHbI  NEepeHOC,  CHUMMETpHs
OTHOCHUTENIBHO OCell KOOpAMHAT U CUMMETPHUsI OTHOCUTEJILHO Hayajga KOOpAWHAT,
CUMMETpPHUSI OTHOCHUTENBHO NPSIMOM y = X, pacTsDKEHHEe U C)KaTHe BIOJIb OCeH
KOOPJIMHAT).

IIpakTH4YeckHe 3aHATHSA

IIpumepsl 3aBHCUMOCTENH MEXIy IEepEeMEHHBIMH B pealbHBIX IpPOIEeccax U3
CMeXHBIX nuciuruinH. Omnpenenenue QyHKui. [TocTtpoenue u yreHue rpadukoB
¢yukiuit. UccnepoBanue ¢Gynkuun. CBoiicTBa JIMHEHHOW, KBaJpaTUYHOM,
KyCOYHO-JIMHEHMHOW W JpoOHO - JmHedHOW QyHkumit. HenpepsiBHbIE U
nepuoudeckre pynkiuu. CBoiicTBa U rpaduky CHUHYyca, KOCUHYCa, TAaHI€HCa U
kotanresca. Obparusle QyHkImy 1 ux rpaduxu. O6paTHBIE TPUTOHOMETPUUECKHE
bynkumu. [IpeoOpaszoBanus rpaduka ¢Gyskiuua. ['apMoHMuYeckue KoyeOaHuUs.
ITpuknanseie 3a1auu.

Iloxa3aTenbHble, JOorapu@MuUEecKue, TPUTOHOMETPUYECKHE YpPaBHEHUS U

HepaseeHcmed.
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HAYAJIA MATEMATUYECKOI'O AHAJIU3A

IlocaenosarenbHoctn.  CrocoGbl  3afaHUss M CBOMCTBA  YMCIOBBIX
IIOCJIEI0BATEILHOCTEH. lonamue 0 npeoene noc1e008amenbHOCMU.
Cywecmeosanue npedena MOHOMOHHON 02PAHUYEHHOL NOCICO0BAMETLHOCIIIL
CymmupoBanue rocneoBaTebHoCTed. BeckoneyHo yobIBaromas reoMeTpuyecKas
IIPOIPECCHs U €€ CyMMa.

Ipoussoanasi. Iloustue o NPOM3BOXHON (YHKUMH, €e TeOMETPUYECKHH W
usngeckuit cMbICIT. YpaBHeHHe KacaTenbHOM K rpaduKy byHKIHH. IIpousBoHbIE
CYMMBI, Pa3sHOCTH, IIPOM3BEIEHHUS, 4YacTHOro. IIpoM3BOAHBIE OCHOBHEIX
dNIeMeHTapHbIX QyHKIMA. [IpumMenenne npon3BOgHON K HUCCIIE0BAHMIO GyHKIwI
(Ha MOHOTOHHOCTB M O9KCTpEMalbHBIE 3HAYEHHs; HAUOOJbIEee M HANMEHbIIee
3HAQYEHHs]) U IOCTPOEHMIO TpaduKoB. [Ipouseodmuvie obpammoii gynkyuu u
KOMRO3UYUU DYHKYUU.

IIpumepsl  UCMONB30BaHMsST TPOM3BOAHON ISl HAXOXKIAEHWS HAMIIYYIIErO
PeUIeHNs B NPHKIAJHBIX 3ana4ax. BTopas mpousBojiHas, ee reoMeTpuyecKuii u
usudeckuit cmMpicn. HaxoxaeHue ckopocT 1ist Iporecca, 3a1aHHoro bopmyoit
U rpaduKoM.

IlepBooGpasnass u uuTerpa. IIpuMeHeHHe ONpeNeNeHHOro HHTerpaia uis
HaXOX/IC€HUsl TUIOINAAM KPHUBOJHMHEHHOM Tpameuuu. PDopmyna Heorona—
JleiibHuua. IlpuMepsl TpuMeHeHNs HHTErpaia B GQU3KMKe U FeOMETPHUH.

IlpakTnyeckue 3ausaTHS

HucnoBass mOCIE0BATEIBHOCTD, CIOCOOBI €€ 3aJaHus, BHIYMCIICHUS UJICHOB
nocnenosarenbHocT. Ilpexen mnocienoBaTensHOCTH. BeckoHewHO yOBIBaoIas
reoMeTpuYecKas Iporpeccus.

[Ipon3Bo/iHas: MEXaHUIECKHIT i TeOMETPUYECKUN CMBICI POM3BOHOIA.

YpaBHeHue KacaTenbHOH B oO0mem Buge. IlpaBmia u bopmyIIBI
Ju(QepeHIMpoBanus, —TablMIa  IPOU3BOIHBIX  3JEMEHTAPHBIX GyHKIHIA.
Hccnenosanue QyHKIMM € IIOMOLIBIO MPOM3BOJHON (Ha MOHOTOHHOCTB ).
Haxoxienne HauGonpIero, HAMMEHBIIETO 3HAYEHHS M SKCTPEMaTbHBIX 3HAYEHHIA

GyHKIUH.
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Wurerpan un mnepBooOpasznas. Teopema Herorona—IJleitOnuna. Ilpumenenne

HHTErpalia K BEIYMCICHHUIO (bH3I/I‘{eCKI/IX BCJIIMYHUH, IUIOIIAIeN U 00BEMOB.

YPABHEHMUS U HEPABEHCTBA

YpaBHeHHssT H CHCTeMbl YpaBHeHHi#l. PalnoHalbHBIE, WpPpallMOHAIBHEIE,
II0Ka3aTeJIbHbIe U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTB YpaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE IIPUEMBI UX pelIeHUs (Pa3IoKeHHe Ha MHOKHTEIH, BBEICHUE HOBBIX
HEW3BECTHBIX, I10JICTAHOBKA, I'padUIeCcKuilt MeToxN).

HepaBencrBa.  PanuoHnanbHble, uppalyoHaJbHBIEC,  IIOKa3aTeNbHBIE U
mpu2onomempuyeckue HepaBeHCTBA. OCHOBHbBIE IPUEMBI UX PEILIEHUS.

Hcnonb3oBanue cBoiicTB U rpadgpukoB GyHKUHI NPH pellIeHNN YPaBHEHUH U
HepaBeHcTB. Metoyn uurepBanoB. (M3o0paxeHne Ha KOOPAMHATHON IJIOCKOCTH
MHOXECTBA PEUICHUN ypaBHEHUN M HEpPAaBEHCTB C JABYMsI IEPEMEHHBIMH U HX
CUCTEM).

IIpukaaaneie 3agayun

IIpuMeHeHre MaTeMaTUYecKuX METOJIOB JIJIsl PEIIeHUs COJIep)KaTeIbHbIX 3a/1a4
U3 Pa3IUYHBIX 00JacTell HAYKH U IMPAKTHKH.

HuTepnperanus pe3yibpTara, y4eT pealbHbIX OTpaHHYEeHUH.

IIpakTHYeckHne 3aHATHS

Kopuu ypaBHenuii. PaBHocunbHOCTS ypaBHeHUH. [IpeoOpa3oBanue ypaBHEHHIA.

OcHOBHBIE IPUEMEI pelIeHNs YpaBHEHU. PellleHne CUcTeM ypaBHEHUI.

Hcnons3oBaHue CBOWCTB M rpaduKoB (QyHKIUWE Ui pelleHus ypaBHEHUH H
HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA Y TEOPUSI BEPOSITHOCTEM

JJjieMeHTbl KOMOMHATOPHKH

OcHOBHBIE MTOHATHUSI KOMOMHATOPUKH. 3a/la4yl Ha IOJCYET YKCIa pa3MelleHui,
IIEPECTAHOBOK, coderaHuil. Pemenue 3amau Ha mnepebop BapuanToB. Dopmyna
ounoma Hrrorona. CBoiicTBa OMHOMHHAIBHBIX KO3(DduIMEeHTOB. TpeyroasHUK

ITackans.
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JJIeMeHThI TEOPHH BEPOATHOCTEN

CoOpiTHE, BEPOSTHOCTH COOBITUS, CIOKEHHE M yMHOXXEHHE BEPOSTHOCTEN.
Ionamue o nesasucumocmu cobeimuil. Jluckpemnas ciyuyauHas 6eIuvuHd, 3aKOH
ee pacnpedenenus. Hucnosvie xapakmepucmuku — OUCKPEmMHOU  CAVYAIHOU
eenudunel. [lonamue o 3axone 6orbUIUX YUCE.

DJIeMEHTBbI MATEMATHYECKOMH CTATHCTHKH

[Ipencrapnenre naHHBIX (TAaONUUbL, JAUHArpamMMBbl, rpaduKM), 2eHepanvHas
COBOKYNHOCMYb, 6bI00pKa, cpedHee apupmemuueckoe, meouana. Ilowamue o
3a0ayax Mamemamuieckoi CmamucmuKi.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 6eposmHoCmHbLX MEemooo0s.

IIpakTHyeckue 3aHATHS

Hcropus pa3BuTus KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATUCTUKU U HX
polb B pasnMYHBIX cdepax 4YeloBeUeCKOH IKU3HeesTenbHOCTH. [lpaBmna
KOMOMHATOpUKHU. Pernrenne KOMOMHATOPHBIX 3ahad. Pa3MelneHus, cCOYeTaHus |
nepectaHoBkd. bunom Herorona u tpeyronsuuk [ackans. ITpuknaansie 3amaun.

Knaccuyeckoe onpezienenie BepOSTHOCTH, CBOMCTBA BEPOSTHOCTEMHM, TeopeMa o
CyMMe BeposiTHOCTeH. Bprunciaenue BepositHocTed. [lpukinamnele  3ajauu.

IIpencraBienne YUCIOBBIX JaHHBIX. [ IpuKiaiHbIe 3a0a4n.

I'EOMETPUS
IIpsiMble U NVIOCKOCTH B POCTPAHCTBE

B3aumHoe pacrosnoxeHue IByX TpPSMBIX B IIPOCTPAHCTBE: IapajlieibHbIE,
CKpeIIMBAIOLIMeCss W MEPNEHAMKYJIIpHBIE  IpsMble B INPOCTPAHCTBE.
[TapannensHocTs TpsSIMOM M IUIOCKOCTH.  IlapaiuielbHOCTh — IJIOCKOCTEH.
[TeprieH MKy IIPHOCTE IIPSIMON U IUIOCKOCTH. lepreHauKyIIsip U HakIOHHAas. Yo
MEXy IPSAMOM M IUIOCKOCTBIO. JIByIpaHHBIM yroy. YTrojl MeXIy ILUIOCKOCTSIMHU.
IlepnieHAMKYISIPHOCTH ABYX IUIOCKOCTEN.

['eomerpuyeckue mnpeoOpazoBaHMs IPOCTPAHCTBA: IApAJUIENIBHBIA IEpeHoc,

CUMMETPHA OTHOCUTEIIBHO IINIOCKOCTH.
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[lapajuielbHOE  [POEKTUpOBaHWe. IInowadb  Opmo20HANLHOU  NPOEKYUU.

N300paskeHre MPOCTPAHCTBEHHBIX QUryp.
MHoOrorpaHHHuKH

Bepumnsl, pebpa, rpaHu MHororpaHHuka. Paszeepmka. Mnozozpanmvie yaubl.
Buinyknvie muozoepannuxu. Teopema Jiinepa.

ITpusma. Ipsimas u naknionnas npusMa. IpasunsHas npusma. [lapamierenumnent.
Ky6.

[Mupamupa. IIpaBunsHas mupaMuaa. YcedeHnas nupamuaa. Terpasap.

CummeTpun B KyOe, B Iapajuiesenueie, B Ipu3Me U MupaMu/ie.

Ceuenus ky0a, IpuU3Mbl U ITUPAMUJIBL.

IlpeacraBieHue O NMPaBUIBHBIX MHOTOIpaHHHMKaX (Terpaszipe, KyOe, OKTasipe,
JOJIeKadpe U UKOCadIpe).

Tes1a 1 MOBEPXHOCTH BpallleHUs

[{uIuHAp U KOHyC. YCedeHHbIH KOHyC. DJIeMeHTHI Tell BpalleHus (OCHOBaHWUe,
BBICOTA, OOKOBasl MOBEPXHOCTh, OOpasyromias, passeprka). CeueHus HUIMHIPA U
KOHYCa INIOCKOCTAMHU (OCEBBIE CEYEHUS U CeYEHMs, IapalIelIbHbIE OCHOBAHUAM).

[lap u chepa, ux ceuenus. KacarenpHas II0CKOCTh K chepe.

N3mepeHust B reoMeTpun

O6mnem u ero usmepenue. Murerpanpaas GopMyiia oobeMa.

@opmynel  o0beMa KybOa, NPSMOYTOJIBHOIO Iapajuielienunesna, IIpU3MBI,
muuHapa. Dopmysnsl oO0bema mUpaMuAbl U KOHyca. DopMyJibl IUIOIIAIH
IOBEPXHOCTEN LUIMHAPaA 1 KoHyca. DopMyIiel 00beMa mapa U II0Manu chepsl.

[Tomo6ue Ten. OTHOIIEHUS IUIONIA/IeH TTOBEPXHOCTEH 1 00BbEMOB MOJOOHBIX TEIL,

KoopauHaTbl H BEeKTOPBI

[TpssmoyrosbHas (JekaproBa) CHCTeMa KOOpAMHAT B mpocTpaHcTBe. Popmyia
PACCTOSHUS MEXK/LY JIBYMsl TOYKaMU. Y paBHEHHs cHepbl, n1ocKocmu t NPAMOU.

Bekropsl. Moayns Bekropa. PaBeHCTBO BekTopoB. CllOXKeHHE BEKTOPOB.
VMHOXXEeHHMEe BeKTOopa Ha 4Mciio. Pasjo)keHHe BEKTOpa II0 HAIllPaBJIEHUAM. YTOI
MEXIy AByMsi Bekropamu. [Ipoexmust Bekropa Ha ocbk. KoopawHaThl BEKTOpa.

CKaJIS{pHOC IIPOU3BEACHUC BEKTOPOB.
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Vcrionk3oBanue KOOPAMHAT M BEKTOPOB IIPY PEIIEHUH MaTeMaTHYEeCKUX H
IPUKJIAJHBIX 3a/1a4.

IlpakTHYeckue 3aHsATHS

Ilpu3Haku B3aHMHOrO pacroNOKeHHs OPAMBIX. YTOJI MEeXIy MpSMBIMH.
BsanmHoe pacronoxkenue NMpSMbIX W TLIOCKOCTEI: IIPU3HAKK MapaIEIBHOCTA U
NEPICHANKYISAPHOCTA MPAMONM M IUIOCKOCTH, CBONCTBA NEPIEHIUKYIIIPHBIX
IPSMOH ¥ TIOCKOCTH. IlepIeHAMKyIAp M HAKIOHHAS K IIOCKOCTH. VIO MEXITY
OpAMOH W IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PaCIONIOKEHUH HPSIMON U
mockocTH. Teopema o Tpex nepnenaukymspax.

[Ipusnaxy 1 cBOMCTBa Hapa/LIeNBbHbBIX 1 NEPIEeHIUKYIISIPHBIX IJIOCKOCTEHA.

Paccrosnue ot Touku mo mimockoct, ot IPSIMOM 110 INIOCKOCTH, PACCTOSIHUE
MEXAy  IUVIOCKOCTAMM, — MEKIY  CKPEUIMBAIOIIMUMUCH  HPSIMBIMH, MeX1y
IPOU3BOJIHBIMK (DUIYpaMU B IPOCTPAHCTBEE.

[lapamensHoe TpOeKTHpOBaHME U ero CBONCTBA. Teopema o nnowaou
OpMO2OHANLHOU — NMPOeKYuU  MHO20Y20NbHuUKG.  BaauMmuoe pacroioxeHue
IPOCTPAaHCTBEHHBIX QUTYP.

Pasnuunble BHABI MHOIOIPaHHHUKOB: npusma, nvpamuga. Mx uzobpaxkeHus.
Cedenns, pasBepTKH MHOrOIrpaHHUKOB. ITnomane mnoBepxuoctu. Bumsr
CHMMETPUH B IPOCTpaHCTBe. CHMMETpHS Tel BpalleHHs | MHOI'OTPaHHUKOB.
Breruucienue momaneii 1 06beMoB.

Bekroper. /[lelictBust ¢ BekTOpam. JlexkapToBa cucTemMa KoopamMHAT B
IIPOCTPAHCTBE.

YpaBHeHUE OKpYKHOCTH, cepbl, IUIOCKOCTH. Paccrosmue MEXJy TOYKaMHU.
JleficTBHS ¢ BekTOpamm, 3amaHHBIMU KoopauHatamu. CKalsipHOE NpOU3BEICHUE
BEKTOPOB. BekTopHOe ypaBHEeHHE NPAMOii 1 II0CKOCTH. MCIONb30BaHMe BEKTOPOB
IIPH I0KA3aTe/IbCTBE TEOPEM CTEPEOMETPHH.

JUIs BHEAyTUTOPHBIX 3aHATHH 0GYYaIONMMCS Hapsily ¢ pelIeHueM 3anad |
BBINIOJIHCHUS IPAKTUIECKUX 3a/[aHUi IpeIaratoTcs TeMbl UCCIIEN0BATEbCKUX U
pedepaTuBHEIX paGoT, B KOTOPBIX BMECTO CepHid OTAENbHBIX MEJKHX 3a1ad u

YOPaXHEHUH IPEIaraloTcsl CIOKETHBIE 3aIaHus, TpeOyIolue UIUTENTbHOMN
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paboTHl B paMKax OJHOM MaTeMaTHYEeCKON CHUTYaIlMd. DTH T€Mbl MOTYT OBITh KaK
UHIMBHUYaJbHBIMM  3aaHUSIMU, TaK U TPYIIOBBIMH JUIS COBMECTHOIO
BBITTOJIHEHUS UCCIIEIOBAHUS.

IIpumepHbie TeMbl pedepaToB (OKJIAA0B), HCCJIEA0BATEILCKHX POEKTOB

. HemnpepsiBubie 1po6u.

- IIprMeHeHHe CIOKHBIX MPOIIEHTOB B SKOHOMUYECKUX PacueTax.

- ITapannensHOE MPOESKTUPOBAHHE.,

- CpenHue 3Ha4eHUS U UX IPUMEHEHHE B CTATUCTHKE.

- BexTopHoe 3a1aHMe NIPSIMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE.

. CiioxxeHue rapMOHHYECKUX KOJIeOaHuA.

- I'paduueckoe pemenue ypaBHEHHI U HEPABEHCTB.

- IIpaBuiIbHBIE U IOy TIPABUIIBHBIE MHOTOIPAHHHUKH.

. Konnueckue ceueHus 1 UX IpUMEHEHNE B TEXHUKE.

- Ilonstue nuddepennnana u ero IPUIOKEHUS.

. CXeMBbI IOBTOPHBIX UCIIBITAHUN BepHyIIH.

- MccnenoBanue ypaBHEHHI 1 HEPaBEHCTB C [IAPAMETPOM.
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6. TEMATUYECKOE IINTAHUPOBAHUME C ONIPEAEJEHUEM

OCHOBHBIX BUJIOB YUEBHOM AEAATEJIHOCTH OBYYAKOMAXCS

HHUX

MakcumanbHasi ydeOHasi Harpy3ka o0ydJarouxcs cocTasiseT — 351 yac, u3

ayauropHast  (oOsi3aTenbHasl)  Harpy3ka — oOydJaromuxcs,

BKJIXO4as

IpaKTHYECKUue 3aHATUS — 234 4Yaca; BHeayJUTOPHAs CaMOCTOsTeNbHas pabora

CTyAEHTOB - 117 yacos.

Temarnueckuii maH oO1e06pa3oBaTeIbHON YUeOHON AUCIIMITIIMHEL

OVY/1.12 MaremaTuka

KonuuectBo
4acoB =
ayAUTOPHOM =
HaunmeHnoBanue e é E
pa3ziesioB U TeM o g § E
5 | EE | g
=
Baenenue. 2 - 1
1. Pa3zBuTHe NOHATHSI O YHCIIE. 10 4 5
1.1. | Llenble, paiimoHaIbHBIE M IEHCTBUTEIBHBIE YHCIIA. 4 2 2
1.2. | IlpuOnmxeHHbIE BBIYUCIICHHMS. 4 2 2
1.3. | KommuiekcHbie yucia. 2 - 1
2. KopHu, crenenn u jorapugmsl. 28 24 14
2.1. | KopH#u u creneHu. 16 14 8
2.2. | Jlorapudmel. 12 10 6
3. IIpsiMble B NJIOCKOCTH B MPOCTPAHCTBE. 20 14 10
3.1. | ITapaiaenbHOCTh NPSIMBIX U IUIOCKOCTEH B 6 4 3
IIPOCTPAHCTRBE.
3.2. | IlepneHauKyISpHOCTH MPSMBIX U IIJIOCKOCTEH B 14 10 7
IIPOCTPAHCTRE.
4. Komo0unaropuka. 12 10 6
. KoopanHaTbl M BEKTOPBI B IPOCTPAHCTBE. 16 14 8
6. OcHOBBI TPHTOHOMETPHH. 31 23 15
6.1. | OcHoBHbIe TOHATUS. OCHOBHBIE 14 12 .
TPUTOHOMETPUYECKHE TOXKIIECTBA.
6.2. | Tpuronomerpudeckue ypaBHEHHS W HEPABEHCTBA. 17 11 8
y DyHKIHHU H rpaduku. 18 9
7.1. | OyHKIUU U UX CBOKCTBA. 9 -4 e
7.2. | CrenenHas, okaszatejbHas U JjorapudmMudeckas -+ ¥ v/
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