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HOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma yude6Horo npeamera OVYJ[.05 MaremaTtuka npegHa3HaueHa s
m3ydenus: Marematukun ['BIIOY PK «/[>kaHkoil mnpodecCHOHAIbHBIA TEXHUKYM))
peanu3yromeM 00pa30oBaTEIbHYI0 IIporpaMMy cpeaHero ooOmero o0pa3oBaHHS B
npenenax OCBOCHMS OCHOBHOW MNPOQECCHOHAIBHONW 00pa30BaTEbHONW MPOrpaMMBbl
cpennero mnpodeccuonanpbHoro odOpazoBanus (OITIOII CITO) na 6a3e OCHOBHOTO
o011ero oopa3oBaHus MPU MOJATOTOBKE KBATU(PUIIMPOBAHHBIX PAOOYUX U CIYKAIUX 10
npodeccun 23.01.14 «MamMHUCT JOPOXKHBIX U CTPOUTENIBHBIX MAIIHH

OVY.05 Maremarnka wusy4aercs Kak mnpodWIbHBIM OOMUNA TIpPEeaAMET B
obureoOpazoBarenbHoM 1ukiIe OITOIT CITO no nporpamme IIKPC no npodeccun CITO
23.01.14 «MamuHuCT JOPOKHBIX U CTPOUTEIBHBIX MAIIMH» TEXHOJIOTHYECKOTO

npoduis B o0beme 286 yacos.

[Tporpamma pa3paboTaHa Ha OCHOBE CJIEAYIOLIMX HOPMATUBHBIX JIOKYMEHTOB:

—  Ilpukaza MunucrepcTBa obpazoBanus u Hayku Poccuiickoit deneparuu ot
17.05.2012 1. Ne 413 «O06 yrBepxkacuun DeaepaibHOTO TrOCYAapPCTBEHHOTO
0o0pa30BaTeIBLHOTO CTaHIApPTa CpPEIHEro0 TMOJHOro obmero obpasoBaHus» (C
M3MEHEHUSIMU U JIONIOJIHEHUSIMHU )

—  Ilucema [lenaprameHTa rocyJapCTBEHHON MOJUTUKHU B cepe MOArOTOBKH
pabounx kaapoB u JIIIO MwunucrepctBa obOpa3oBaHuss W Hayku Poccuiickoi
®eneparun ot 17.03.2015 Ne06-259 «O HampapiieHHMH 10paOOTaHHBIX pEKOMEHAAIUM
[0 OpraHu3aluy MOJYyYEeHHs CpedHero olmero oOpa3oBaHMs B Npenesaax OCBOEHUS
o0pa3oBaTeIbHBIX MPOrpaMM CpeIaHero NpodecCHOHATBHOTO Oo0pa3oBaHus Ha 0ase
OCHOBHOro  o0miero  oOpa3oBaHMsi €  y4eToM TpeOoBaHMH  (penepalibHbIX
rOCYy/IapCTBEHHBIX 00pa30BATENbHBIX CTAaHAAPTOB M IOJYy4aeMOM CIEHHAIbHOCTH
CpeHero npogecCuoHaIbHOI0 00pa30BaHUsY;

—  IIpumepnoii nporpammbl 0011€00pa30BaTENbHON YYEOHOM UCIIUIUIMHBI
«Marematuka: aiareOpa W Hadajia MaTEeMaTHYECKOTO aHaIW3a; TEOMETPHUS» IS
npodeccuoHanbHbIX  00pa3oBaTENbHBIX  OpraHu3anuii, oxodopenHod  HayuHo-
MeTonnueckum coBeTtoM llenTpa mpodeccronanpHoro odpazoBanust OI'AY «DUPO»
M PEKOMEHIOBaHHOW  1Jisi  peaidu3aluu OCHOBHOM  TNpodecCuoHAIbHON
oOpasoBatenbHOM mporpammbl CIIO Ha 6a3ze OCHOBHOro 00I1Iero oOpa3oBaHUsI C
NOJIyYeHHUEM CpeHero obiero oopazoBanus (mpoTokon Ne 3 ot 21 uroms 2015 1.);
OI'OC CIIO no mnpodeccun 23.01.14 «MamMHUCT TOPOKHBIX U CTPOUTEIBHBIX
MalluH», YTBEPKIAEHHOrO IpuKa3oM MuHHcTepcTBa 00pa3oBaHHs W HAYKH OT
02.08.2013 Ne 695 (C BuecennbiMu n3MeHeHus MU oT 09.04.2015 Ne 389)

CopepxaHue nporpaMMbl y4eOHOM IUCUMIUIMHBI «MareMaTtuka» HampaBieHO
Ha JOCTHKEHUE CIIENYIOIIUX LIEJIEeH:



—  obecrnieyeHrue C(HOPMUPOBAHHOCTH TMPEACTABICHUM O  COIUATBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHX (DAKTOPAX CTAHOBIICHUS MaTEMATHKHU;

—  o0OecrieueHue CcGHOPMHUPOBAHHOCTH JIOTMYECKOT0, aJITOPUTMHUYECKOTO H
MaTEMaTHYIECKOTO MBIIIICHHUS;

— obOecnieyeHue C(HOPMUPOBAHHOCTH YMEHUW NPUMEHATH MOJTYyYECHHBIE
3HAHMSI IPU PEIICHUH PA3JIMYHBIX 33]1ay;

—  obecrnieyeHue CHOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHKE Kak
YacTH OOIICUETIOBEYECKON KYJIBTYPhl, YHUBEPCAIHHOM S3BIKE HAYKH, MO3BOJISIOIIEM
OIKCHIBATH U U3y4YaTh PeAJIbHbIE MPOIECCHI U SIBJICHHUS.

B mporpammy BKIIOYEHO cojep’kaHWe, HANpaBJICHHOEC Ha (DOPMHUPOBAHHE Y
oOy4Jarmuxcs KOMIIETeHIIUH, HEOOXOMUMBIX Mg KadecTBeHHOro ocoenust OITOIT
CIIO na 6a3e OCHOBHOro oOIlEro OOpa3oBaHUSI C MOJYYEHHEM CPEIHEro OOIIEro
o0pa30BaHus; TPOrPaMMbl TMOATOTOBKH KBAIU(DUIIMPOBAHHBIX Pa0OYMX, CIy>KalTuX
(IIITKPC).

N3yuenne yuebnor aucuumumabl OY/l. 05 Marematuka 3aBepuiaercs
MIPOMEKYTOUYHOM aTTecTalueit B popMe sK3aMeHa.



1. OBILIASI XAPAKTEPUCTUKA PABOUYEH NPOI'PAMMBbI
YYEBHOI'O IIPEJIMETA OY .05 MATEMATUKA

MaremaTuka ABIIAETCS byHIaMeHTaTbHON o0ureo0pa3zoBaTenbHON
JUCLUUIIMHON CO CIIOKUBIIUMCSI YCTOMYMBBIM COZIEP)KaHUEM U OOLIUMU TPeOOBAHUSIMHU
K MOJITOTOBKE 00yUYarOIIuXCsl.

B I'BIIOY PK «/Ixankoiickuil mpodeccuOHAIbHBIN TEXHUKYMY, PEaTu3yIOIHii
o0pa3oBaTelbHYI0 NPOrpaMMy CPEIHEro OO0IIero o0pa3oBaHus B IMpeiesiax OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOro oO1Iero o0pa3oBaHus, U3y4YeHUE MATEMAaTUKH UMEET
CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT MPOQuist mpohecCuOHATBHOT0 00pa30BaHus.
[Ipu ocBoennu npodeccun CIIO 23.01.14 «MamumHUCT AOPOKHBIX M CTPOUTEIBHBIX
MaIIMH» TEXHOJOTHYECKOro Mpoduis nmpodeccuoHaNbHOro 00pa3oBaHUS MaTeMaTHKa
uzyvaercst Ha 6azoBoM ypoBHe PI'OC cpemnero obuiero o0pazoBaHusl.

OO0mue 1nenu W3y4yeHUs] MaTeMaTUKHU TPATUIMOHHO PEAM3YIOTCS B UYETHIpEX
HaIPaBJICHUIX:

1) obmiee npencrapieHue 00 UIESIX U METOJIaX MaTEMAaTUKH,

2) UHTEIJIEKTYaJIbHOE Pa3BUTHUE;

3) oBnajieHre HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BociuTaTEIbHOE BO3/ICUCTBUE.

[Tpodunuzanus nenelt MaTeMaTUYECKOro 00pa3oBaHUsl OTPaKaeTcs Ha BbIOOpE
OPUOPUTETOB B  OpraHuW3aluu  y4eOHOH  AesTenbHOCTH — oOywarommxcs.  Jms
TEXHUYECKOro npoduis npohecCuoHaTbHOr0 00pa3oBaHus BHIOOD IeIeil cMelaeTcs B
NparMaTUYeCKOM HaIpaBIICHWH, MPEIyCMATPUBAIONIEM YCHIECHHE U pacCIIUpPEHHE
MIPUKJIAHOTO XapaKTepa M3YYCHHs] MAaTEMAaTHKH, MPEUMYIIECTBEHHOW OpUEHTAlUU Ha
ANITOPUTMHUYECKHUI CTHIIb TTO3HABATEIILHOM JESITEIIbHOCTH.

N3yyenne maremMaTMKu Kak  NOpodUIbHOTO  o0miero  y4yeOHOro  mpeamera
o01eo0pa3oBaTeIbHOTO  IIMKJIA,  YYHUTHIBAIONMIETO  CHEMU(UKY  OCBanMBaeMOU
obOyuaromumucs npodeccun CITO 23.01.14 «MammmHUCT TOPOKHBIX U CTPOUTEIIBHBIX
MaIuH», 00ecIeunBaeTCs:

— BBIOOPOM PA3IMYHBIX MOJXOA0B K BBEIEHUIO OCHOBHBIX MOHSATHUH;

— (opMupoBaHHEeM CHCTEMBbI YUEOHBIX 3aaHuid, oOecreunBaronux 3hdexkTuBHOE
OCYIIIECTBIICHNE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

— o0oramieHueM CreKkTpa CTUIed yueOHOM AedaTeabHOCTH 3a CUET COrjacOBaHUs C

BEAYLIMMHU JESTEIbHOCTHBIMU XapaKTEPUCTUKAMU BBIOPAHHOM MTpodeccumu.
[IpodunbHas cocTaBisomas OTpakaeTcs B TPEOOBAHUAX K TOATOTOBKE

O6yanOHIHXCSI B 4aCTH:

—o0meld cucteMbl 3HAHUM: CcojepKaTeNbHbIE MPUMEPHl HCIOJIb30BaHUS
MaTeMaTUYECKUX UJIeH 1 METOOB B MPO(EeCCHOHATEHOM e TENbHOCTH;



— YMEHUH: pa3nuyue B YpOBHE TpeOOBaHUN K CIIOKHOCTH NPUMEHSIEMBIX
aJITOPUTMOB;

— [IPaKTUYECKOr0 HCIOJIb30BaHUS TMPUOOPETEHHBIX 3HAHUM U yMEHHI:
WHAUBUIYAILHOIO Y4€OHOrO ONbITa B TIOCTPOCHHMHM MAaTeMaTHYECKUX MOJIENeH,
BBIIIOJIHEHUH HCCIIEN0BATENBCKUX ITPOEKTOB.

Takum 006pazom, peanuzaius coepKaHusi yaeOHOTo MpeAMeTa OpUEHTUPYET Ha

MIPUOPUTETHYIO POJIbh MPOIECCYATbHBIX XaPAKTEPUCTHK YICOHON PabOThI, 3aBUCSIINX
or mnpoduas mpodecCHOHATLHOI0 00pa30BaHMs, IMOJIYYECHHS OIbITa HCIIOIh30BAHUS
MaTEeMaTUKH B COJCPKATEIbHBIX W MPOPECCHOHAIBHO 3HAYMMBIX CHTYAIUAX 10
CpaBHGHHIO C (POPMAJIbHO-YPOBHEBBIMH  PE3YJbTAaTUBHBIMU  XapaKTEPUCTHKAMU
o0y4eHUs.

Conepxanue yaeOHOro mpeaMeTa pa3padoTaHO B COOTBETCTBHH C OCHOBHBIMU
CoJIep KaTeIIbHBIMU JTMHUAMU 00YUCHHUS MaTEMaTUKE:

* anreOpamdveckass JMHUSA, BKJIIOYAIONIAs CHUCTEMATH3AIMIO CBEICHUHA O
JuciIaxX; M3y4eHHE HOBBIX M O0OOIICHHE paHee M3YUYCHHBIX oreparuii (BO3BEICHUE B
CTETICHb, U3BJICUCHUE KOPHS, JIorapu(MUpOBaHHUE, CUHYC, KOCUHYC, TAHTE€HC, KOTAaHTCHC
u oOpaTHBIC K HHMM); W3y4E€HHE HOBBIX BHJIOB YHCJIOBBIX BBIPAXKCHHH H (POPMYI;
COBCPIIICHCTBOBAHWE TMPAKTHUYCCKUX HABBIKOB M  BBIYUCIUTCIBHOW  KYJIBTYPHI,
pacIIpeHre U COBEPIICHCTBOBAHUE aNreOpandecKkoro anmnapara, cqopMupoBaHHOTO B
OCHOBHOH IIIKOJIe, ¥ €r0 NMPHUMEHEHHE K PEIICHUI0 MaTeMATHYCCKUX W MPUKIATHBIX
3ajay;

*  TEOPEeTHKO-(DYHKITMOHAJIbHAS JIMHUWSA, BKIIOYAIONIAS CHCTEMATH3AIUI0 U
pacIIMpeHre CBEICHUH O (YHKIUAX, COBEPIICHCTBOBAHWE TpapUUECKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMH HJESIMH U METOJaMH MAaTEMaTHUECKOTO aHalln3a B o0beMe,
MO3BOJISIIONIEM  HCCJICAOBATh dJJIEMEHTapHbIe (YHKIMHM M peliaTh IPOCTEHIINE
reoMeTpuiecKkre, GU3NIeCKUe 1 Ipyrue MPUKIa HbIC 3a/1a4u;

* JIMHMS YpaBHCHUH MW HEPABEHCTB, OCHOBAaHHAS Ha IIOCTPOSHHUHU U
WCCJICIOBAaHUM MAaTEMaTHYECKHX MOJIeNIeH, TepeceKaronascs ¢ alreOpandeckod u
TEOPETUKO-(DYHKITNOHATILHON JTUHUASMHA u BKJTIOYAIOIIAs pa3BUTHE 1
COBCPIICHCTBOBAHUE TEXHUKH aJreOpandecKuX IMpeoOpa3oBaHUM I PCIICHUS
ypaBHEHUH, HEPABEHCTB MW CHUCTeM; (OPMHpPOBAHWE CIIOCOOHOCTH CTPOUTh U
MCCIICIOBATh MPOCTEHINME MaTeMaTHISCKUE MOJISIH MPH PEIICHUH TTPUKIIAIHBIX 3a7a4,
3a/1a4 U3 CMEKHBIX M CIICIUAIbHBIX JUCITUILINH;

*  TEeOMETpHUYEeCKas JIMHMS, BKJIIOUAOIIas HArJSJIHBIC MPEICTABICHUS O
MIPOCTPAHCTBEHHBIX (UTypaX W H3YYCHHUE WX CBOHCTB, (OpMUpPOBaHHWE M pPa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOpaXEHUS, Pa3BUTHE CITOCOOOB T€OMETPHUYCCKUX H3MEPEHUH,
KOOPJIMHATHOTO M BEKTOPHOT'O METOAOB JUIS PCIIICHUSI MAaTEMaTHYCCKUX M MPUKJIATHBIX
3aJ1ay;



*  CTOXacTWYeCKas JIMHUS, OCHOBaHHAs Ha pPa3BUTUM KOMOWHATOPHBIX
YMEHUHM, TPEACTaBICHUHA O BEPOATHOCTHO-CTATHUCTUYECKHX  3aKOHOMEPHOCTSX
OKpYXaIOIEro MUpa.

B TemaTndeckom miaHe mporpaMMbl Y4eOHBINH MaTepuai MpeAcTaBieH B (hopme
YepeayIOIIErocs: pa3BepThIBaHUs OCHOBHBIX CO/IEpKATENbHBIX JIUHUH (alredpandeckon,
TEOPETUKO-(DYHKITMOHATLHON,  YpaBHEHWH W  HEPABEHCTB, TIe€OMETPHYECKOM,
CTOXaCTHUYECKOM), YTO TIO3BOJIIET THOKO MCIOAB30BaTh HX PACIOJOXKEHHE U
B3aUMOCBSI3b,  YUWTHIBAs  TEXHOJOTWYECKHA  mpodwab  mpodeccHoHaIbHOTO
oOpazoBanus, crenuduky ocBauBaemoit mnpodeccun CIIO TnyOuHy uU3ydeHUS
MaTepualia, ypoBEeHb MOATOTOBKH 00YYaIOLIUXCS IO MPEIMETY.

Nzyuenune oOmeobpazoBarenbHON y4eOHON MUCIMIUIMHBI «MaTteMaThka
3aBepIIAETCs TMOJBEICHUEM HTOroB B (hOpME 3K3aMeHa B pPaMKax IMPOMEXKYTOYHOM
aTrectauu  oOyuaronuxcs B mporecce ocBoenus ocHoBHor OIIOII CIIO ¢
nosrydyeHuemM cpennero obmero odpazopanus (ITTIKPC).

B pasnene mnporpammbl «CopaepkaHue y4eOHOM IUCHMIUIMHBD KYpPCUBOM
BBIZICICH MaTepuaj, KOTOPBIM MpU HW3YYEHUH MaTeMaTHKU Kak 0a30BOM, Tak H
npoprIbHON yueOHOM TUCUUIIIMHBI, KOHTPOJIIO HE MOJICKHUT.



2. PE3YJIbTATBI OCBOEHUA YUYEBHOM JUCIUTJIMHBI

OcBoenue copaepxanusi yueOHOM TuCHUIUIMHBI «MaTemaTukay, obecreuyrnBaer

JTOCTH)KEHHE 00YJarOIIMMUCS CIETYIOIINX Pe3yIbTaTOB:
* JIUYHOCHIHBIX'

—  c(hOpMHPOBAHHOCTh TPEACTABICHUM O MaTEMaTHUKE KaK YHHUBEPCAIbHOM
S3bIKE HAYKH, CPEICTBE MOJEIUPOBAHUS SBICHUW WM TIPOIECCOB, HACIX M METOJax
MaTeMaTHKH;

— TIOHMMaHWE€ 3HAYMMOCTH MaTEeMaTUKH JUISI  HAYYHO-TEXHUYECKOTO
mporpecca, CGHOPMHUPOBAHHOCTH OTHOIIEHUS K MaTeMaTWKe Kak K  YacTu
OO0IIIeYeNTOBEYECKON KYJIbTYPhl Yepe3 3HAKOMCTBO C MCTOpUEN Pa3BUTHUS MaTEMAaTHKH,
ABOJIIOLIMEN MAaTEMAaTHYECKUX UJICH;

—  pa3BHUTHE JIOTUYECKOT'O0 MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHMUS,
AITOPUTMHUYECKON KYJIBTYPhI, KPUTUYHOCTH MBIIICHUS Ha YPOBHE, HEOOXOIUMOM JIJIs
Oynymielt mpodeccuoHaIbHONW JEATeNbHOCTU, [JIsi MPOJOKEHUS OO0pa3oBaHUs U
caM000pa30BaHUS;

—  OBJIaJICHHE MATEeMaTHUYECKUMU 3HAHUSMHU M YMEHUSIMU, HEOOXOJUMBIMHU B
MTOBCEIHEBHON XU3HM, JJIS OCBOCHHS CMEXKHBIX ©CTCCTBCHHOHAYYHBIX TUCITUIUIMH U
JUCIUIUIMH TPOo(deCCUOHANTBHOTO ITUKJIA, JJIA MOJTYy4YeHus: 00pa3oBaHus B 00J1acTAX, HE
TpeOYIOIUX YrIyOJIeHHOW MaTeMaTHYeCKOW MOATOTOBKY;

— TOTOBHOCTh UM  CIOCOOHOCTH K  OOpa3oBaHHUIO, B TOM  YHCIE
caM0OOpa30BaHUIO0, Ha TMPOTHKEHUHM BCEH IKU3HM, CO3HATEIbHOE OTHOIICHHE K
HEMPEPHIBHOMY O00pa30BaHUIO KaK YCJIOBHIO YCIENTHOM MpodecCHOHATBHOW |
OOII[eCTBEHHOMN JIESTEIHLHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSTEIBHOM TBOPYECKON W
OTBETCTBEHHOM JIEATEILHOCTH;

—  TOTOBHOCTHh K KOJUIGKTUBHOU paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeIbHOM, O0ILIECTBEHHO MOJE3HOU, Y4eOHO-UCCIIeI0BATENIbCKOM, TPOESKTHON U
JAPYTHX BHJIAX JACATCILHOCTH;

—  OTHOIIEHHWE K Mpo(ecCHOHATLHON MACSITENbHOCTH KAaK BO3MOXHOCTH
y4acTus B PELICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, 00IIEHAIMOHATBHBIX
mpooem;

*  MemanpeoMemHbIX:

—  YMCHHE CaMOCTOSITCIIbHO OIPEACHATh ILEIH JEATCIbHOCTH W COCTaBIIATH
IUIaHBl  JESTEIBHOCTH, CAMOCTOSTENHHO  OCYIIECTBIATH, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIEATEIHHOCTD;



—  HCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXKEHUSI MOCTABICHHBIX
elne W peanu3alvyd IUIAHOB JICSITEIBHOCTH; BBHIOMPATh YCIEINIHBbIC CTPATeTUHd B
Pa3NUYHBIX CUTYaLUSIX;

—  yMEHHME TPOIYKTHMBHO OOINAThCS M B3aUMOJICHCTBOBATH B MPOIIECCE
COBMECTHOM JICITENIbHOCTH, YUUTHIBATh TO3HUIIMU JIPYTHMX YYaCTHUKOB JESITEIHLHOCTH,
s pexTUBHO pa3pemaTh KOHPIUKTHI;

—  BJIaJICHHME HaBbIKAMHU T[103HABATEJIbHOW, Y4E€OHO-UCCIEN0BATENbCKON U
MPOCKTHOW JIESITENIbHOCTH, HaBBIKAMHU paspenieHus mnpobieM; CHOoCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJILHOMY TIIOMCKY METOJOB peIIeHUs NPaKTHUYEeCKUX 3ajad,
MPUMEHEHUIO PA3IUYHBIX METOJIOB MTO3HAHMS,

— TOTOBHOCTH M CIHOCOOHOCTH K CaMOCTOSATEIbHOM HHGOPMAIIMOHHO-
MO3HABATEIBLHON JIEATEIbHOCTH, BKJIIOYAs YMEHHE OPUEHTHUPOBATHCS B Pa3IUUYHBIX
UCTOYHMKAX  WH(OpMaIMu, KPUTHYECKH  OLEHUBATh U  WHTEPIPETUPOBATH
uH(pOpMAIUIO, TTOJYYaeMYI0 U3 Pa3IUYHbIX HCTOYHUKOB;

—  BJIQJICHUE SI3BIKOBBIMM CpPEJICTBAMU: YMEHHE SICHO, JIOTMMHO U TOYHO
u3JlaraTh CBOIO TOUYKY 3pEHUs, UCIIOJIH30BATh aJICKBATHBIE SI3BIKOBBIE CPEJICTBA;

—  BJAQJCHHE HaBbIKAMU TMO3HABATENbHOM peQIIeKCMU KaK OCO3HaHMS
COBEPIIAEMBIX JEUCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUH,
TPaHUIl CBOETO 3HAHUS M HE3HAHMS, HOBBIX MO3HABATEIBHBIX 3a7]a4 M CPEICTB NIl UX
JOCTHXKCHUS;

—  LeJeyCTPEMIIEHHOCTh B MOMCKax U PUHATHU pEIICHMIA,
COOOpPa3UTENBHOCTh W HWHTYUIIMS, PA3BUTOCTb MPOCTPAHCTBEHHBIX IMPEACTABICHHUIM;
CIIOCOOHOCTh BOCIPUHUMATH KPacoTy U TAPMOHUIO MUPA;

* NPeOMEMmHbBIX:

—  c(hOpMHPOBAHHOCTh TPEJCTABICHUNA O MaTeMaTHKE KaK 4acTh MHUPOBOM
KYJIbTYpbl U MECT€ MaTeMaTHKUM B COBPEMEHHOW NMBWJIM3AIMH, CIIOCOOAX OMUCAHUS
SBJICHUM PEaIbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

—  c(hOpMHPOBAHHOCTh MPEACTABICHUN O MaTeMaTHYECKHUX TMOHATHIX Kak
BOKHEUIITUX MATEMATUYCCKUX MOJECIAX, MO3BOJISIONINX OMHUCHIBATh U M3y4daTh Pa3HbIC
MPOLIECChl UM SIBJICHHS; MOHMMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOrO0 MOCTPOEHUS
MaTeMaTU4YECKUX TEOPUM;

—  BIIQJICHHE METOJIaMH JI0KA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE HX
MPUMEHSTh, TPOBOAUTH J0KA3aTEIbHbIE PACCYKICHHUS B X0JI€ PEIICHHUS 3a/1aY;

—  BJAQJACHWEC CTAHJAPTHBIMM TIPUEMAMH PCIICHUS PAIMOHAIBHBIX U
UPPAMOHATBHBIX, TMOKA3aTEeNbHBIX, CTCMICHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHUH U
HEPaBEHCTB, WX CHUCTEM; MCIOJIb30BAHHWE T'OTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM, B TOM
YUCJIe JJI MIOMCKA MYyTH PEIICHUS U WUTIOCTPALUK PEIICHUs YPAaBHEHUN U HEPABEHCTB;

—  chOpMHpPOBAHHOCTh  TMpPEACTaBICHHUH 00  OCHOBHBIX  TOHSTHUSAX
MaTeMaTHYECKOr0 aHajn3a W WX CBOMCTBaX, BJIAJICHUE YMEHHEM XapaKTepHU30BaTh
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noBeJieHne (PYHKIUM, UCIOIb30BaHUE MOJYYEHHBIX 3HAHUN JJIsl ONMHMCAHUSI U aHaIu3a
peabHbIX 3aBUCUMOCTEN;

—  BIJIAJICHUE OCHOBHBIMM MOHATHSMH O IUIOCKUX M NPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUrypax, uX OCHOBHBIX CBOMCTBAX;

—  chOpMHPOBAHHOCTh YMEHHs PACIO3HABaTh T€OMETpUUeckue (GUrypbl Ha
YepTexax, MOJESAX U B P€aIbHOM MUPE;

—  NPUMEHEHHUE U3YYEHHBIX CBOMCTB reoMeTpuuecKkux Guryp u dhopmyin ajs
pELIeHUs TEOMETPUUECKUX 3a/]1a4 U 337a4 C MPAKTUYECKUM COJIEPKAHUEM;

—  chOpMHPOBAHHOCTh MPEACTABICHUI O MPOLECCaX U SBICHUIX, UMEIOLIUX
BEPOATHOCTHBIA XAapPAKTEP, CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUDE,
OCHOBHBIX IOHATHSX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEM;

—  YMEHMM HaXOJIUTh M OIICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUN B
MPOCTEUIINX TPAKTHUYECKUX CHUTyallUsIX W OCHOBHBIC XapaKTEPUCTHKUA CIIyYaWHBIX
BEJINYWH;

—  BJAJICHHE HABBIKAMHU HUCIIOJb30BAHUSA T'OTOBBIX KOMIBIOTEPHBIX MNPOrpaMm
MPY PELUICHUU 3a7a4.
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

3.1. O0bem y4eOHOro nmpeaMera ¥ BU/AbI Y4eOHOH padoThl

Bup yueOHoM padoThI Obrem
4acoB
O0bem 00pa3oBaTe/ibHOI HATPY3KH, Yac 464
Oo6s13aTesIbHAR ayUTOPHAA yueOHAsl HATPy3Ka (BcCero) 286
B TOM YHUCIIE:
nabopaTopHBIC 3aHATHUS -
MPaKTUYECKUE 3aHATUSA 89
KOHTPOJIbHBIE pa0OTHI 37
MPOMEKYTOUYHAs aTTecTaius B popme 3K3amMeHa 4
143

CamocrosiTesibHast padoTa o0yyaroierocs (Bcero)
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3.2. TemaTuyeckoe IJIaHUPOBaHKeE U copep:kanue yueoHoro npeamera OVIL. 05 MaremaTtuka

HaumenoBanme pa3aejioB U Couepmalme yqeﬁﬂoro MaTepuaJjia u q)Oprl OpraHm3alviu 1eATeJbHOCTH Oome XapaKTePHCT“Ka OCHOBHBIX BHOB
Tem ofyMAImExCH M AeATEeJbHOCTH oﬁyqamluuerocsj (Ha ypoBHe
4acoB YueOHbIX JeiicTBUil)
1 2 3 4

BBenenue 2
Conep:kanue yueOHOro MaTepuaJa
1. MaremaTika B HayKe, TEXHHKE, YKOHOMHUKE, WH(OPMALMOHHBIX 1 O3HaKOMIICHHE C POJIbI0O MAaTEMAaTHKH B
TEXHOJIOTUSX U MpaKTU4YeCKoW aestenbHOCTH. Llenn u 3agauu u3ydeHus HayKe, TEXHHUKE, YKOHOMHUKE,
MaTEeMaTHUKd TPU  OCBOEHHHM Tmpodeccun: MacTep  OTIACIOYHBIX, UH)OPMAIIMOHHBIX ~ TEXHOJOTHAX |
CTPOUTEJIbHBIX U IEKOPATUBHBIX padoT. MIPAKTUYECKOU NEATEIbHOCTH.
JlabGopaTtopHblie padoThI - O3HakoMJIEHHE C LEIsIMU M 3a/JadyaMu
IIpakTHYeckue 3aHATHS - M3y4YEHUs] MAaTEeMAaTHKH IIPU OCBOCHHUH
KonTpoabHas padora «BxogHoe JHarHOCTUPOBAHHE» 1 npodeccuii CIIO wu crneuuampbHOCTEH
CamocTrosiTeIbHas padoTa 00y4aIIIHXCS 5 CIIO.
TBopueckas pabora: Dcce «MaTemaTHKa B Moeil mpodeccun»

Pa3znen 1. Anreopa. 52

Tema 1.1: 12 | Beimonuenue JeNUCTBUI c

IToBTOpEHUE Coaepxanue yueOHOIro MmarepuaJia paluroOHaIbHBIMU YHCIIAMHU.

0a3MCcHOro Marepuasa [MpakTn4yeckue 3aHATHS npeobpa3oBaHue anreOpanveckux

Kypca ajaredpbl 1. JleficTBUS HA PAIHOHATBHBIMU YUCIAMA BBIPAKCHUIA. Pewenne JIMHEWHBIX,

OCHOBHOM HIKOJIBI. 2. JleiicTBHsI HaJ[ alreOpanvIeCKIUMH BBIPKCHUSIMHU. KBaJIPaTHBIX, PAlIMOHAIBHBIX YPABHECHU,
3. Pemienue ypaBHeHUI, HEPABEHCTB U UX CUCTEM. 10 | HepaBeHCTB M HUX CHCTeM. Pemrenune
4. PemieHune TEKCTOBBIX 3a]1a4. TEKCTOBBIX 3aa4. Pemenue ynpaxHeHU
5. Pemenune ympaxHeHuit «Apudmernyueckas U TeOMETpHUUYECKas Ha MIPUMCHCHHE CBOWCTB
IIPOrPECCUM». apu(METHUECKOH H  TEOMETPHYECKOM
JlabopaTopHblie padoThl - POrpecCHil.
KonTpoabnas padora «IloBTopeHue kypca anredpbl OCHOBHOM IIKOJIbI» 1
AHanmM3 KOHTPOJIBHOM paboThI. 1
CamocTtosiTesibHast padoTa 00y4yaommXxcs
Boinonnenwuii 3aganuii: «JleficTBHUS ¢ OOBIKHOBEHHBIMH U ACCATHYHBIMHU 5

npobsimuy, «PerieHue kBaJpaTHBIX YPaBHEHUN U HEPaBEHCTBY.
«PelieHre TEKCTOBBIX 3a/1a4».
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Tema 1.2:
Pa3ButHne nousitus o

10

Conep:xxkaHue y4eOHOro MaTepuaJia

quciie 1. llensie u pauvoHalbHble uYHcla. JeHCTBUTENbHBIE YHUCIHA. 5
IIpubnuorcennvie sviuucnenusn. Komnnexcnvle uucia Brimoyinenne apudMeTHIECKUX
JlabopaTopHbie padoThl - JICUCTBUM HAJl YUCIIAMM, COYETAs] YCTHBIC
IIpakTH4eckne 3aHATHSA Y IUCbMEHHbIE TPUEMBI.
1. [leticTBHsI ¢ OOBIKHOBEHHBIMU U JICCSITUIHBIMU JPOOSMH. 3 Haxoxnenvne npuOIMKEHHBIX 3HAUYCHUM
2. Boiuncnenus ¢ 1eHCTBUTEIbHBIMU YUCIAMH. BEJIMYUH M MOTPEIIHOCTEN BBIYMCIICHUN
3. Beruuciaenust mpuOIMKEHHBIX 3HAYCHHH. (abcomroTHOM u OTHOCHUTEJILHOMW);
Kontpoabnas padora «Pa3Butue NoHATHS 0 YUCTE» 5 CPaBHEHHUE YUCIIOBBIX BBIPAXKEHUM.
AHanu3 KOHTPOJIBHOU PabOTHL. Haxoxnenune (9111510 3 B
CamocTrosiTe/ibHas padoTa 00y4alouuxcst npeoOpa3’oBaHUAX W BBIYMCIECHHAX
Boimonnenue 3agaHuii «BBIYMCIEHHS C LENBIMU U PallMOHAIbHBIMU (oTHOCHTCS KO BCEM ITYHKTaMm
guciaamMm», «JlelcTBus ¢ OOBIKHOBEHHBIMHU M JIECSITHYHBIMU APOOSMU, 5 pOrpaMMBbl)
«BpruucneHust ¢ JACUCTBUTENIBHBIMU  4YHMCIaMW»,  «BblaucieHus
NpUOIHKEHHBIX 3HAYCHUI.

Tema 1.3: 30

Kopnu, crenenn n Coaepxanue yueOHOro MmarepuaJia O3HaKOMIJIEHHE C TOHATHEM KOpHA N-U

Jorapu(pmsi 1. Kopau u crenenn. KopHn HaTypanabHOW CTENEHW W3 YHCIA U HUX CTEIIEHU, CBOMCTBAMH DPAJMKaJIOB H
cBoiictBa. CTemneHM C palMOHAIBHBIMU [OKa3aTeNs MM, WX CBOWCTBA. MIpaBUJIaMU CPaBHEHUSI KOPHEH.
Crenenn ¢ JAEHUCTBUTEIBHBIMU TOKa3arensiMu. (CBOWMCTBA CTENEHU C DOopMyJIMPOBAHUE ONPEAEIEHU KOPHS U
JEeUCTBUTENbHBIM MOKA3aTEIIEM. CBOMCTB  KOpHEW. Briuucienune

2. Jlorapum. Jlorapudm umcrna. OcHOBHOE jorapudMUUECKOe 10 CpaBHEHHUE KOpHEH, BBITIOJIHCHHE
TOXeCTBO. JlecsaTnuHble U HaTypajbHbIe Jorapudmsl. [lpaBuna neiictBuit MPUKUIKHA 3HAYECHHUS KOPHS.
¢ norapudmamu. [lepexoa Kk HOBOMY OCHOBAHHIO. [IpeobpaszoBanue YUCIIOBBIX u
3. IIpeobOpazoBanme anreOpamueckux BbIpakeHud. [IpeoOpazoBanue OYKBEHHBIX BBIpaKEHUH, COAepKAIIUX

pallMOHANIBHBIX M WPPALMOHAIBHBIX  CTEHNEHHBIX  BBIPAXKCHUM. paguKabL.
[TpeoOpa3oBaHre MOKa3aTENbHBIX U JIOTApU(OMUUECKUX BBIPAKESHUH. Brimonnenue pacuetoB mo Qopmysam,
JlabopaTopHble padoThI - COZICpXKAIIUM PAJMKaIbI, OCYIIECCTBIISA
IIpakTHYeckne 3aHATHS 16 | HeoOXoaMMble MOJICTAHOBKHU u
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1. Apudmerndeckue JCUCTBHS  HAJI  YHCIAMH, HaXOXJICHUE
OPUOJIMKEHHBIX 3HAYEHMH BEJIMYMH M TOTPEIIHOCTeH BBIYMCICHUN
(a0CoMOTHOM M OTHOCUTENBHOM), CPAaBHEHUE YUCIIOBBIX BBIPAXKEHUH.

2. BoluucieHue M cpaBHEHHE KOpHEH. BbimoiHeHue pacueToB c
paaKanIaMu.

3. Pemenue uppanuoHanbHbIX ypaBHeHMH. HaxoxneHue 3HaueHH
CTeNEeHEe ¢ paluuoHAJbHBIM TMoKa3zareaeM. CpaBHEHUE CTENEHEH.
IIpeoOpa3oBaHus BBIpaKEHHA, COAECPIKALIUX CTEICHH.

4. Pemienne moka3aTeabHbIX YPaBHECHUH.

5. Pemenue npukiaaHbIX 3a/1a4.

6. Haxoxnenue 3Ha4YCHHI Joraprudma 1Mo mpou3BOJILHOMY
ocHoBaHu10. Ilepexon oT o1HOro OcHOBaHMsI K IpyroMy. Beraucienue u
cpaBHeHue jorapudmos. JlorapudmMupoBaHue U OTCHIIMPOBAHUE
BBIPAKCHUM.

7. TlpuGnukeHHbIE BBIYUCICHUS U PELICHHS IPUKIIAAHbIX 3aa4.

8. Pemenue norapuMUUECKUX ypaBHEHHUII.

npeoOpa3oBaHusl.

Omnpenenenue PaBHOCUJIBHOCTH
BBIDAKCHUM C paaukaizamu. Penienue
HUPPALMOHAIIBHBIX YPABHEHUH.
O3HaKOMJICHHE C TOHSTHEM CTEICHH C
JICHCTBUTEIIFHBIM IIOKA3aTEIICM.
Haxoxneunne 3HAa4YCHUHU CTCIICHHU,
UCIIONb3Ys npu HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPE/ICTRA.
3anuchiBaHUE KOPHS N-il CTETIEHU B BUJIE
CTENEHW C JPOOHBIM IOKa3aTeIeM M
HA000POT.

DopMyIMpPOBAHUE  CBOMCTB  CTEIEHEH]
Bolunciienne creneHen ¢ panuoOHaIbHBIM
MOKa3aTeyieM,  BBIIIOJIHEHUE  MPUKUJIKK
3HAUYEHMSI CTEIICHU, CPABHEHHUE CTETICHEH.

KonTpoabnbie padoTsl ITpeoGpa3oBanue YHCIIOBBIX u
1. «KopHu u cTreneHn» 4 OYKBEHHBIX BBIPA)KEHUH, COJAEpKAIIUX
AHanm3 KOHTPOJIBHOH pabOTHI. CTCIICHH, NPUMEHsIS CBOMCTBA. Pemenue
2. «Jlorapudm. Jlorapudm uncna» IIOKa3aTEJIbHBIX YPABHEHUM.
AHanm3 KOHTPOJIBHOH pabOTHI. O3HakoOMJIEHHE C NPUMEHEHUEM KOpHEU
CamocTtosiTesibHast padoTa 00y4yaommXxcs M CTENCHEH IpPH BBIYMCICHHH CPEIHHX,
Beinonnenre MHAUBUAYATBHBIX M (PPOHTATIBHBIX 3a1aHuil «KopeHb N-oif ACICHUN OTPE3Ka B «30JI0TOM CCHCHHUU).
creneHn», «CBoWCTBa cremneHei», «lIpeoOpa3oBaHus palMOHATBHBIX H 15 Pemienne  NpUKIanHBIX  3a1a4  Ha
UppaIMOHABHBIX CTETIEHHBIX BBIpAKEHHIT», «CBONCTBA JIOTapH(PMOBY, CJIOKHBIC MIPOLCHTBI.
«IIpeobpazoBanus MOKa3aTEIbHBIX U JIOTapU(PMUUECKUX BBIPAKESHUI.
WHnuBuayanbHeIi poekT «Jlorapudmbl BOKpYT Hac.

Paznen 2. I'eomerpus 24

Tema 2.1: \ Copaepxanue yueOHOIro MmarepuaJia 8 dopmynupoBka u HpHBE/ICHUE
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IIpsimble ¥ MIOCKOCTH
B IIPOCTPAHCTBE

1. B3aumMHOe pacnoyioKeHHME JBYX HpPSIMBIX B  IIPOCTPAHCTBE.
[lapajtenbHOCTh HMPSAMOM M IUIOCKOCTH. IlapainenbHOCTh IIIOCKOCTEM.
[lepnenaukynspHOCTE NOpAMOM M IUIOCKOCTH. llepnenaukynsap w
HAaKJIOHHasA. YTOJI MEXIy MPSAMOH U IUIOCKOCTBIO. JIByrpaHHBIN yroi. YTroma
MEKAY IIIOCKOCTAMH. [lepnenauKyIsIpHOCTD JBYX IIJIOCKOCTEH.

2. T'eomerpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: NapaIeIbHBINA
MIEPEHOC, CUMMETPHSI OTHOCUTENBHO IIJIOCKOCTH.

3. INapanmenbHOe MPOEKTUPOBaHUE. [110Wadb OpmocoHANbHOU NPOEKYUU.
N3006paxeHne npocTpaHCTBEHHBIX (UTYP.

JlabGopaTopHblie padoThl

IIpakTH4eckue 3aHATHSA

1 IIpu3Haky B3aMMHOI'O PACTIONOXKEHUS MPSAMBIX. YTOJI MEXIY MPSIMBIMHU.
2. BzanMHO€ pacrosiokeHue NpsiMbIX U IIIOCKOCTEM.

3. IleprieHUKYJIAp U HAKIOHHAS K IUIOCKOCTH.

4. Yroa Mexy IpsIMOM U IJIOCKOCTBIO.

5. Teopembl 0 B3aUMHOM PAaCHOJIOKEHUH IPSMOM U INTIOCKOCTH.

6. Teopema o Tpex NeprneHAUKYISIPAX.

7. Ilpn3HaKky napajuieabHbIX U NEPIEHANKYIIAPHBIX ITIOCKOCTEN.

8. PaccTosiHME OT TOYKM [0 IJIOCKOCTH, OT MPSIMOM 1O IUIOCKOCTH,
PacCTOSHUE MEXKIY IIOCKOCTSAMM, MEXY CKPEIIUBAIOIIUMUCS MPSIMbIMHU,
MEX1Y MPOU3BOJILHBIMU (PUT'YpaMU B IPOCTPAHCTBE.

9. IlapannenbHOE MPOEKTHUPOBAHUE U €ro CBOICcTBa. Teopema o niowaou
OPMO2OHANILHOU NPOEKYUU MHO20Y20IbHUKA.

10. B3anMHOe pacrosioskeHne NPOCTPAHCTBEHHBIX QUTYP.

12

KonTtposibHbie padoTsl

1. «IlapamienbHOCTh B IPOCTPAHCTBE.
AHanu3 KOHTPOJIBHOU paboTHI.

2. «IleprneHAUKYISIPHOCTD B IPOCTPAHCTBE.
AHanu3 KOHTPOJIBHOU PaOOTHI.

JI0Ka3aTebCTB MIPU3HAKOB B3aMMHOT'O
pAacloJioKeHUs] TPSIMBIX M TUIOCKOCTEM.
PacnozHaBanne Ha uepTekax M MOIEIAX
Ppa3IMYHbBIX cly4daeB B3aUMHOTO
pPACIONIOKEHUSI MPSAMBIX U IUIOCKOCTEH,

apryMEeHTHPOBaHHE CBOMX CYXICHUH.
dopMynMpoBaHUE OIpPENEICHUH, TPU3HAKOB
u CBOICTB napajuIeabHBIX u
NEePHIEeHIUKYIISIPHBIX IUIOCKOCTEH,
JIBYTPaHHBIX U JIMHEHHBIX yTJIOB.
BhimosiHeHHe OCTPOEHHSI YITIOB  MEXAY
MPSIMBIMHU, TPSIMONH M IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMU o ONMCAHUIO u
pacro3HaBaHUe UX Ha MOJIEISIX.

[IpumeHeHne  NpU3HAKOB U CBOMCTB
pacroNoXeHns: NPSMBIX M IUIOCKOCTEH INpHU
pelLIeHnn 3a1ad.

Hzobpaxenue Ha PHUCYHKax u
KOHCTPYHPOBaHNE Ha MOJIEIISIX
NEPNEeHANKYSIPOB M HAKJIOHHBIX K
TUTOCKOCTH, MIPSIMBIX, napaieTbHbIX
IUIOCKOCTEH, YIJIOB MEXAy MpsIMOH U
TUTOCKOCTBIO U 00OCHOBAHHE TIOCTPOCHHS.
Pemenue 3a1a4y Ha BBIYUCIICHHE
reoMeTpudyecknx BenuuuH. OmnuceIBaHHUE
paccTosiHUsI OT TOYKH JO IUIOCKOCTH, OT
MPSIMOM 70 TUIOCKOCTH, MEXKIY TNIOCKOCTSAMH,

MEXIy  CKPEIIUBAIOIIMMUCA  INPSIMBIMH,
MEXIYy TPOMU3BONBGHBIMH  (QHUTYpaMu B
MIPOCTPAHCTBE.

q)OpMyJ'H/IpOBaHI/IC 1 JOKa3bIBAHHEC OCHOBHBIX
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CamocTtosiTesibHast padoTa 00y4yaommXxcs

BeinosnineHne WHAMBUIYaldbHBIX M (PPOHTANbHBIX 3aaaHuil «BzanmHoe
pacnojio’)keHue MPpsSMBIX B MPOCTpaHCTBe», «[lapamnenpsHoCTh mpsiMoOll U
mwiockoctuy,  «llapamiensHocTh IUIOCKOCTEW»,  «llepnennukynsip u
HaKJIOHHasg K IUIockocTh», «Teopema 0 Tpex MNEpPHEHIAUKYISIPax»,
«I[lepneHIUKYIAPHOCTD IIIOCKOCTEW.

NuauBuayanbHbli npoekT «CUMMETpUS B IPUPOJIE U HA MPAKTUKE».

TEOpEM 0 PacCTOSHUAX (Teopem
CyIIIeCTBOBAHMUS, CBOHCTBA).

H300paxeHne Ha YepTeXkaX U MOAEIAX
paccTosiHMsI W OOOCHOBaHHME  CBOMX
cyxaeHnid. OmpenencHre W BBIYUCICHHUE
paccTosiHMil B mpocTpaHcTBe. IIpuMeHeHue
dbopMyn u© TeopeM IUIAHUMETPUH IS

12 pelieHus 3a1ay.
O3HaKoOMJICHHE C ITOHSTHEM napauIeJbHOTO
IMPOCKTHUPOBAHHUA U €0 CBOMCTBAMHU.
[Ipumenenne Tteopuu musi  0OOCHOBAHUS
MOCTPOEHUI U BBIYUCIICHUN.
ApryMEHTUpPOBaHUE CBOUX CYXIEHUH O
B3aMMHOM PpacCIoJIOKCHUN
MTPOCTPAHCTBEHHBIX (HUTYP.
Pasnea 3. KomOunaropuka. 16
Tema 3.1: Copaepxanue yueOHOro marepuaJia W3yuenune mnpaBuia KOMOMHATOPUKU H
Komo0unaropuka. 1. OcHOBHbIE TOHATHA KOMOMHATOPUKU. 3ajadd Ha IMOJCYET YHucia IIPUMEHEHHE npu penieHnn
pa3MeIleHui, MepecTaHOBOK, coueTaHuil. Pemenue 3agad Ha mnepebop 9 KOMOMHATOPHBIX 3a/1a4.
BapuanToB. ®Popmyna OuHoma HproToHa. CBolicTBa OMHOMMHAIBHBIX Penrenne KOMOMHATOPHBIX 3a/1a4
kodpunmenToB. Tpeyronpauk [lackais. METOAOM Tmepebopa M TO MpaBUILy
JlabopaTopHblie padoThl - YMHOKECHHUS.
HpaKTuqecxne 3aAHATUSA O3HaKoOMIIEHHE C IIOHATUAMHA
1. Uctopust pa3BuTHs KOMOWHATOPUKH U €€ POJb B PasNUYHBIX chepax KOMOUHATOPHKHU: Ppa3sMCIICHUSAMU,
YeJIOBEUECKOH )KU3HENEATEIbHOCTH. COYCTaHMUAMMU, nepeCcTaHOBKaMU u
2. [IpaBuia komOMHATOpUKH. Pemenne KoMOMHATOPHBIX 3a/1a4. 5 (dopMynamu A7l UX BEIYUCIICHUS.
PasMeneHus, COUeTaHUs M IEPECTAHOBKH. OObsicHeHHEe U TPUMEHEHUE GOpMYIT AJIs
3. bunom Hetorona u tpeyronsuuk [lackans. [Ipuknagnsie 3agauu. BBITHCIICHUS pa3sMELICHUH,
KonTpoabHas pa6ora «jIeMeHThl KOMOMHATOPHKH» 1 | MCPCCTAHOBOK M COYCTAHMH 1PN
AHanm3 KOHTPOJIBHON pabOTHI. 1 PCHICHIN 3a1a4.
CamocrosiTesibHasg padoTa 00y4yaoImuxcs Osmaxomnerne ¢ Gunomom Helorona u
Beinosnnenne nHANBUYaTbHBIX U (ppoHTaNBHBIX 3a1aHuil «[IpaBuma TpeyronbHuKoM acka.
KOMOMHATOpUKMW», «Pa3melenus, nepecTaHoBKU, COYeTaHus», «buHOM 8 Pemenne HMPaKTHHCCKUX - 3249 €
HEI0TOHAY. UCIIOJIb30BAaHUEM TIOHATUH M IPaBUI
CooOuienue «3HaeTe 1 BbI?» (CBEIEHUS U3 UCTOPUH KOMOWHATOPUKH). KOMOHHATOPHKH,
Pa3znen 4. CrepeomeTtpust 22
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Tema 4.1: Coaepxanue yueOHOIro MmarepuaJia O3HaKOMJIEHHE C TIOHSATHEM BEKTOpA.

Koopaunatsl 1. IlpsmoyronbpHas (JleKkapToBa) CHUCTEMa KOOPAMHAT B IPOCTPAHCTBE. H3yuenne JIEKapTOBOI CUCTEMBI

BEKTOPbI dopMyna paccTOSIHUH MeX1y ABYMS TOUKaMU. Ypaenenus cgepeoi, KOOpJMHAT B MPOCTPAHCTBE, IOCTPOCHUE
NJIOCKOCMU U NPAMOI. [0 3aJaHHBIM KOOpJAMHAaTaM TOYEK U
2. Bektopsl. Moayns Bektopa. PaseHctBOo BekTOpoB. CliokeHHE 11 IUIOCKOCTEHM, HAaXOXXIEHUE KOOPAWHAT
BEKTOPOB. YMHO)XEHHE BEKTOpa Ha 4Hcio. PasnojkeHue BeKTopa IO TOYEK.
HaIpaBJICHUSM. YTOJI MeXAy AByMs BekTopamu. lIpoeknus Bekropa Ha HaxoxneHue ypaBHEHUH OKpPYXHOCTH,
ocb. Koopaunats! Bektopa. CkansipHOe IPOU3BEIEHUE BEKTOPOB. cepsl, IIJIOCKOCTH. Brruncnenue
3. Hcnonp3oBaHME  KOOpAMHAT M  BEKTOPOB  IIPU  PELICHUU PacCTOSHUN MEX/1y TOUKaMH.
MaTeMaTHYECKUX U MPUKIATHBIX 3a/1a4. N3ydyeHne cBONCTB BEKTOPHBIX BEJIMYUH,
JlaGopaTopHblie padoThI - MpaBWI  PA3JIOKEHHS  BEKTOPOB B
IIpakTHuyeckue 3aHATHSA TPEXMEPHOM  NPOCTPAHCTBE,  IPABUI
1. Bexropsl. JleicTBUS C BEKTOpaMHu. HaXOXICHHUA KOOPAMHAT BEKTOpa B
2. JlexapToBa cuCTEMa KOOPIAMUHAT B IPOCTPAHCTBE. IPOCTPAHCTBE, MPABHI  JACHCTBUH ¢
3. YpaBHEHHE OKPYKHOCTH, CQEPBI, INIOCKOCTH. BEKTOpPaMH, 33 JTaHHbIMH KOOPAMHATAMH.
4. PaccTostHuE MEXAy TOUKAMMU. 9 [Ipumenenne TeOpUM MPH  PELICHUH
5.JIecTBHS C BEKTOpAMU, 3aIaHHBIMU KOOPJAUHATAMH. 3a/1a4 Ha JIEHCTBHS C BEKTOPAMHM.
6. CxaysipHOE NTPOU3BEICHNUE BEKTOPOB. M3y4enne CKamspHOTO  MPOU3BEICHUS
7. BeKTOpHOE ypaBHEHHUE NPSIMOU U IIJIOCKOCTH. BEKTOPOB, BEKTOPHOT'O YpaBHCHUSA
8. lcnonp3oBaHie BEKTOPOB MPU 10KA3aTEIbCTBE TEOPEM CTEPEOMETPHH. npsiMod M TIOCKocTH.  lIpumeHeHue
KontpoabHas padora «KoopanHaTtbl 1 BeKTOPbD) 1 TEOPHH IIPU PEIICHUH 3a/a4 Ha JCHCTBUA
AHanu3 KOHTPOJIBHOU PaOOTHI. 1 C BEKTOpaMH, KOOPAMHATHBIA METOJ,
CamocTtosiTesibHast padoTa 00y4YarommXxcs HPUMEHCHHUE BEKTOPOB IUUIA BBIYUCIICHUA
BrimotHeHre MHIMBUAYATBHBIX M (POHTAIBHBIX 3anaHuii «PaccTtosHme BEJINYMH YITIOB M PACCTOSHHI.
MeXIy IByMsi Toukamu. KoopauHaThl cepeauHbl OTpe3kay, «JledcTBus OsHakoMJIeHHe ¢ JI0Ka3aTelbCTBAMHU
HaJl BeKTopamMm», «CKanspHOEe MPOU3BEICHUE BEKTOPOBY», «Yronm Mmexnay | 11 | TCOPEM  CTEPCOMETpHM O  B3aHMHOM
BEKTOPAMM», «YTOJI MEKIY BEKTOPAMMY. pacIonoKEeHUH MPSMBIX U MIOCKOCTEH ¢
[Ipesentanmst Ha Temy «Mcronb30BaHME KOOPAWHAT U BEKTOPOB MpHU HCII0JIE30BAHUEM BEKTOPOB
pElIeHNH MaTeMaTHYECKHUX U MPUKJIIAJHBIX 33/1aU».

Pasnen S. OCHOBBI TPHTOHOMETPHH. 35

Tema 5.1: 5 N3yuenue pasaHHOTO MeToa

OcHOBHbIE IOHATHSA Coaepxanue yueOHOIro MmarepuaJia MU3MEPEHUs yITIOB BPAICHUS U UX CBA3U
1. Panuannas mepa yria. BpamartensHoe nsuxkenue. CHHYC, KOCHUHYC, 4 ¢ TpagycHoi Mepoi. M300paxenue yrios

TaHI'CHC 1 KOTAaHI'CHC 4YHuCJia.

BpallleHUsI HAa OKPYKHOCTH, COOTHECEHHUE
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JlabGopaTopHblie padoThI

BCJIMYHHBI yTJjIa C €ro pacroJOKCHUEM

IIpakTHYeckne 3aHATHS 1 dopMynupoBaHUE oTpezeieHui
1. Pannannblii METOA U3MEPEHUS YIIIOB BPAIICHUS U CBSA3b C IPaJyCHOM TPUTOHOMETPUYECKUX  (QYHKIUH IS
Mepoi YIJIOB TOBOPOTa M OCTPHIX  YIJIOB
KonTpoJsbHbie padoThl - IIPSIMOYT'OJIBHOTO TPEYroJIbHUKA u
CamocTtosiTesibHast padoTa 00y4yaommXxcs 5 00BSICHEHUE UX B3aMMOCBSI3H.
BrimonHeHre HHIUBUAYATBHBIX U (POHTANBHBIX 3adaHui «CHUHYC,
KOCHHYC, TAHT€HC ¥ KOTAHT€HC YUCIIA».
Tema 5.2: 10
OcHoBHBIE Coaepxanue yueOHOIro MmarepuaJia [Ipumenenne OCHOBHBIX
TPUTOHOMeTpUYecKrue | 1. OCHOBHBIE TPUTOHOMETpHUUYECKHUE TOXKAecTBa. DOpMyIbl MPUBEACHHUS. 7 TPUTOHOMETPUYECKUX  TOXKIECTB ISt
TOKIECTBA @opMyiisl cnoxkeHus. Popmyisl yaBoeHUs1. Popmynvl NOJ0OBUHHO20 Yea. BBIYMCJICHHS 3HAYECHHUU
JlabopaTopHblie padoThl - TPUTOHOMETPUYECKUX  (QYyHKIMHA 1O
IIpakTHYeckne 3aHATHSA OJIHOM U3 HHX.
1. OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA. 3 Nzyuenne OCHOBHBIX Gopmyn
2. ®OPMYITBI CITOKEHHSL. TPUTOHOMETPHUH: (HOPMYIIBI  CIIOKEHUS,
3. ®opMyITbl YBOCHHS. YIBOCHUS. O3zHakoMJiIeHHE co
KOHTpOJIbHLIe paﬁOTb] - CBOMCTBaMU CUMMETPHUHU  TOYEK Ha
CamocrosiTesibHas padoTa o0y4aroumuxcst CJIMHIYHOH OKPYXHOCTH M NPUMEHEHHE
BrimonHeHNe HHAMBUAYATbHBIX U QPOHTATBHBIX 3a1aHuil «DopMyITbI 5 X JUIsL BBIBOJA (POPMYJI IPUBCIACHHUS.
MPUBEICHUD, «DOPMYIBI CIOKEHUSI.
Tema 5.3: S
IIpeodpa3oBanue Coaepxanue yueOHOIro MmarepuaJia 2
NpOoCTeHuX 1. [IpeobpazoBaHusi CyMMBbI TPUTOHOMETPUYECKUX (DYHKITUN B Nzyuenune OCHOBHBIX dbopmyn
TPUTOHOMETPHUYECKUX | IPOU3BEACHHUE U IPOU3BEIEHUS B CYMMY. Buipaowcenue npeoOpa3oBaHus CYMMBI
BbIPAKEHHUH. MPULOHOMEMPUYECKUX PYHKYUL Yepe3 MAH2eHC NOJ0BUHHO20 APeYMeHmA. TPUTOHOMETPHUIECKUX byHKIMIA B
JlabopaTopHblie padoThl - IIPOU3BEICHUE U IIPOU3BEJEHUS B CYMMY
IIpakTHYeckune 3aHATHS U  TOpPUMEHEHUWE TPU  BBIYHCICHHUH
1. [TpeoOpazoBaHusi CyMMbI TPUTOHOMETPUYECKUX (PYHKITUN B 1 3HAYEHUS TPUTOHOMETPUYECKOTO
NIPOU3BEICHUE, TPe0Opa30BaHNe MPOU3BEICHHUS] TPUTOHOMETPHUECKUX BBIPAXKEHUS U YIIPOILECHHUSI €TO.
GyHKIMHN B cymmy
Kontpoabnas padora «Tpuronomerpudeckue GopmyJibby 2
AHanu3 KOHTPOJIBHOU PabOTHI.
CamocTtosiTesibHasi padoTa 00y4yaommXxcst 2
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Beinosinenue WHIWBHAOYaJIbHBIX u (bpoHTaTBHBIX 3a1aHuI
«IIpeoOpazoBanuss NPOCTEHIINX TPUTOHOMETPUYECKUX BbIPAXKEHUI,
«[IpeobpazoBaHus MPOCTEUITNX TPUTOHOMETPUUECKUX BBIPAKEHUI».

Tema 5.4: 15

Tpuronomerpuyeckue | Coaep:kaHue yueOHOro MaTepuaJa Pemenue o bopmynam u

YPaBHEHHS H 1. Ilpocreiime TPUTOHOMETPUYECKUE  ypaBHEHUs. [Ipocmeuiuiue 8 TPUTOHOMETPUYECKOMY Kpyry

HEPaBE€HCTBA mpucoHOMempuyecKue HepaseHcmada. MNPOCTCHUIIINX TPUTOHOMETPHUIECKUX
2. OOpartHble TPUTOHOMETpHYECKHE (QYHKIMU. ApPKCHHYC, apKKOCHHYC, YPaBHEHUH.
ApKTaHTCHC. [IpumeHeHne OOIMX METONOB pEILEHUS
JlabopaTopHble padoThI - ypaBHEHUH (NpUBEJEHUE K JIMHEWHOMY,
IpakTHYecKHe 3aHATHSA KBaJIpaTHOMY, METOJl pa3JIOKEHUs Ha
1. OOparHble TPUTOHOMETPHYECKHE (YHKIMH: APKCHHYC, aPKKOCHHYC, MHOKHTEJIH, 3aMEHBI MEPEMEHHOM) NpH
ApKTaHTCHC. 5 peleHun TPUTOHOMETPUUECKHUX
2. IIpocreiiiye TPUrOHOMETPUYECKNE YPABHEHUS. YPaBHEHHH.
3. Ilpocreiiiirie TPUrOHOMETPUUECKHUE HEPABEHCTBA. YMenue OoTMeuaTb Ha Kpyre pelleHus
Kontpoabnas padora «Tpuronomerpuuyeckue ypaBHeHH D). 9 TIPOCTEHIINX TPUTOHOMETPUICCKUX
AHanu3 KOHTPOJIBHOU PabOTHL. HEPABCHCTB.
CamocTosiTeIbHAs paGoTa 00yaromuXcst O3HakoMJICHHE C TIOHATHEM vo6paTHr,1x
BrinosHeHne MHANBUAYAIBHBIX U QpOHTAIBHBIX 3a1aHuil «IIpocTeiimme TPUTOHOMETPUHCCKUX (bYIEKHHH'
TPUTOHOMETPUUECKUE YPAaBHEHUS. V3ygenne — onpeseneHui — apKcHHYyca,
Cnenatb coobuienne «3HaeTe 1 BbI?» (CBEACHHS M3 UCTOPUU 8 apKKOCHHyCa,  dpKTaHICHCa  Hucia,
TPHTOHOMETPHIH). q)OpMyJ'II/Ipf)BaHI/Ie WX, W300pa’keHue Ha

€AVMHUYHOW OKPYKHOCTH, IPUMEHEHHE
MIpY PEIICHUH YPaBHEHUM.
Pa3znen 6. PyHKIMHU, HX CBOICTBA M rpaduku 24
Tema 6.1: ®ynkunu u | Coaepxxanue ydeOHOro Marepuasa O3HaKOMJICHHE C TOHSTHEM IEePEeMEHHOIA,
7 3aBHCHMOCTEN

rpaguxu.

npuMepamu MCKAY
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1. ®ynknus. OOnacTe ompeneneHuss U MHOXKECTBO 3HAUCHHIA; rpaduk
byHKIIMKM, TOoCcTpoeHue rpaduKoB (QYHKIMNA, 3aJaHHBIX Pa3TUYHBIMU
CIOCOOaMHU.

2. CsgoiictBa (yHKIUU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTD,
OTPaHUYEHHOCTh, TEPHOAMYHOCTh. [IpOMEXYTKHM  BO3pacTaHue U
yOpiBanue (ynkiuu. HauOomnbiiee M HauMeHblllee 3HAYEHUS, TOYKH
skcTpemyma. ['padmdeckas uarepnperanus. [Ipumepsl QyHKIIMOHATEHBIX
3aBUCUMOCTEHl B pealbHBIX Mpoleccax W SBICHUAX. Apupmernueckue
oneparuu Haa QyHkuuaMu. CrnoxxkHas QyHkuus (kommnosuuus). [lonarue
0 HEMPEPHIBHOCTH (DYHKIIMH.

3. O6patnbie pyHkun. Odracms onpedenerus u 001acmeb 3HAYeHUll
oopamuou ¢pyuxkyuu. I pagux obpamnou ¢hynxyuu.

4. CrenenHas (QpyHKIHS, €€ CBOMCTBA U TpaduK.

5. IlokazarenbHast GyHKIUS €€ CBOMCTBA U rpauk.

6. Jlorapudmudeckas GyHKIINS €€ CBOMCTBA U rpaduK.

7. TpuronomeTrpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

8. IIpeobpazoBanusi rpadukon. [lapayiensHbIi MEPEHOC, CUMMETPHS
OTHOCUTEIIFHO OCEHl KOOpIMHAT M CHMMETPHUS OTHOCHTEIBHO Hauaia
KOOpJMHAT, CUMMETPHUS OTHOCHUTEIBHO MPSMON y = X, pacTshKeHUE U
c)kaThe rpaduKoB BIOJIb OCEH KOOPIUHAT.

JlabopaTopHblie padoThl

IIpakTH4eckne 3aHATHSA

1. IIpumepsl 3aBUCUMOCTEN MEXy IEPEMEHHBIMU B pPEajIbHBIX IPOLIECCAX
U3 CMEXHBIX TUCLHUIUIMH.

2. Onpenenenue ¢pynkuuit. [loctpoenue n urenue rpadukoB QyHKIHUHA.

3. UccnenoBanue pyHKIUH.

4. CoiicTBa JIMHEHHOMN, KBAaJpaTUYHOM, KYyCOUHO-JIMHEHHONH U IpoOHO-
JUHENHON (yHKIUH.

5. HempepbIBHBIE U IEPUOUUHBIC (YHKIINH.

6. CpoiicTBa u rpadyiku CHHYyCa, KOCMHYCa, TAHT€HCA U KOTaHTeHCA.

7. O6patuble pyHkuMu U ux rpapuku. OOpaTHbIE TPUTOHOMETPUUECKHE
byHKIHH.

8. l'apmonnueckue konedanus. [Ipuknanneie 3a1a4n.

9. Iloka3zarenbHble, JOorapu(pMUIECKUe, TPUTOHOMETPUUECKUE YPABHEHUS
1 HEPaBEHCTBA.
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MepEeMEHHBIMHU.
O3HakOoMJIEHWE C TIOHATHEM Tpadwuka,
ompeleNieHue  MPHUHAMIECKHOCTH  TOUYKH
rpapuky  ¢yHkuun. OnpexpeneHue 10
(dopmyIe npocTeiiiiel 3aBUCUMOCTH, BUAA €€
rpapuka. Beipaxenue no Qopmyne omHou
NepEeMEHHON uepe3 Apyrue.

O3zHakoMJICHHE C ompejaeneHueM (QyHKIHH,
(hopMynupoBaHUE €ro.

Haxoxzaenue oOnactu  ompeneneHus |
obacTi 3HaYCHUH YHKITHH.

O3HakoMJIeHHE c MpUMepamu
(GYHKIMOHATBHBIX 3aBUCUMOCTEN B
pealibHBIX ~ Ipoleccax U3  CMEXHBIX
JTUCLUIUIUH.
O3HakoMJIeHHE c
pacCyXIeHUsIMU HEKOTOPBIX
JUHEHHON W  KBagpaTUYHOH  (QyHKIMIA,
MPOBEJICHUE  HUCCIEJOBAaHUS  JIMHEHWHOM,
KYCOYHO-JTMHEHHOM, JApOOHO-TMHEHHON U
KBapaTHIHON (YHKIMHA, TOCTpPOCHHE WX
rpaduxoB. [loctpoenne u ureHue rpadukon
¢ynkumit. UccnenoBanue QyHKIHM.
CocraBieHre BUIOB (YHKIHMHA 1O JAaHHOMY
YCIIOBHIO, pEIIEHUE 33/1a4 Ha IKCTPEMYM.

JOKa3aTeIbHBIMUA
CBOICTB

Brimonnenne  mpeoOpaszoBanmii  rpaduka
(GYHKIUH.
[Ipumenenne  cBoWcTB  (QYHKIMH  1pH

HCCJIEI0BAaHUN YPABHEHHUU M PEIICHUU 33]a4
Ha DKCTPEMYM.

O3HakOMJIEHHE C TOHSATHEM  CIIOKHOM
(yHKIHH.
Brluncnenne  3HaueHudt  QyHKUMH 1O

3HAYCHUIO apTyMEHTA.

Onpenenenue MOJIOKEHNS TOYKU Ha rpaduke
0 ee KOOpPIAMHATaM U Ha00O0POT.
Hcnone3oBanne CBOMCTB (YHKOMHA A
CpaBHEHUS 3HAYEHUU CTeINeHen u
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KonTpoabnas pabora « DyHKuuu u ux rpadpuxm»

JorapuQmoB.

AHanus KOHTpOJ'IBHOfI pa6OTBI. /. HOCTpOCHI/Ie I‘pa(bI/IKOB CTCIICHHBIX "
CamocrosTebHas paoTa 00yYarommMXxcst JTorapupMIIECKHX QyHKIH.
BrimonHeHne nHAUBUAYaTbHBIX U (PPOHTANBHBIX 3a7aHui «CBOHCTBA Pemernue TIOKA3aTC/IbHBIX 1
[IpeobpazoBanue rpadpuxony, «CTerneHHast GyHKITU. JIOrapHQMHECKIX YPABHEHMI 1 HEPABEHCTB
ynmm, «IIpeodp p ’ yH 10 U3BECTHBLIM AJITOPUTMAM.
[lpezentammu Ha Tembl: «['paduk QyHKIMH, MOCTpoeHHE TpaduKoB OSHAKOMJICHEE C TIOHATHEM HCIDCPEBHON
GyHKIMM,  3aJaHHBIX  pa3lW4YHBIMU  criocobamu»,  «lIpomexyTku IEPHOAMECKOM (bYHKITHH, (hOPMYTHPOBAHHE
BO3pacTaHusi W yObIBaHUS, HAMOOJbIIEE U HAUMEHbIIIEEe 3HAUYCHHUS, TOUKU CBOJCTB CHHYyCA 1 KOCHHYC, IOCTPOEHHE HX
skcTpemymay, «lIpumenenue norapupmMudeckoil QyHKIUN B )KU3HI. rpadHKOB.
BrimonHeHne HHAUBUAYaTbHBIX U (DPOHTANBHBIX 3aJaHUI HA O3HaKOMIICHHE C MOHATHEM TapMOHHYECKHUX
uccienoBanue QyHKIUN U mocTpoeHue rpadukoB G yHKIHI. KOJIeOaHUil ¥ TNpHMEepaMH TapMOHHYECKUX
Pedepart «[IpumeneHne nokazaTtenbHON (QYHKIIMH B )KU3HU, HAYKE, 12 KoNeOaHui Ui ONMCaHWs MPOLECCOB B
TeXHHKE). ¢u3MKe U APYrux 00IaCTIAX 3HAHUS.
Coobienue «Tpuronomerpudeckre GyHKIUM Ha CIIY)KO€E y YETOBEKAY. OsHakomrneHue ¢ TIOHATHEM  PasphIBHOM
nepuoandeckoi QyHKIuu, HOpMyIUpOBAHUE
CBOWICTB TAHTCHCA U KOTAHTCHCA, IOCTPOCHHE
UX TpaguKoB.
[Tpumenenue CBOMCTB (00250910717 QDI W)
CPaBHCHHS 3HAYCHHI TPUTOHOMETPHYCCKHX
(YHKIMHA, pEeIIeHns TPUTOHOMETPHUUECKUX
YpaBHEHUH.
BeinosiHerne npeobpaszoBanust rpadMKoB.
Pa3znesn 7. MHOrorpaHHMKH M KpyrJible Tejia 30
ConepxkaHue y4e0HOro Mmarepmuajia 10 | Onmcanne ¥ XapaKTepUCTHKA Pa3IHYHBIX
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Tema 7.1:
MHOrorpaHHUKH U
KpYyIJible Tejia

1. Bepmmnsbl, pebpa, rpaHu MHOTOrpaHHuKa. Pazeepmka. Muozozpanmvie
yenvl. Boinyxnvle mrozcoepannuxu. Teopema Diinepa.

2. llpusma. TIlpsimass u mHakionnas mnpusma. llpaBuibHas npuszMa.
[Mapannenenunen. Ky6.

3. [lupamupa. IlpaBunbHas nupamuaa. ¥YceueHHnas nupamuja. Terpasap.
4. CummeTpus B KyOe, napajiesienunee, B pu3Me U MupaMusie.

5. Ceuenus ky0a, NpuU3Mbl U MUPAMUBIL.

6. IlpencraBieHne O MNPaBUIBHBIX MHOTOTpAaHHUKAx (TeTpas’ap, KyoO,
OKTad3JIp, TOJAEKASP U UKOCASD).

7. Hunuuap u xoHyc. YcedeHHbIH KoHyc. OCHOBaHUE, BBICOTA, OOKOBas
MMOBEPXHOCTh, OOpa3zyromiasi, pa3BepTtka. OcCeBble CEUEHUS WM CEUYCHHUS,
napasuieIbHbIe OCHOBaHHMIO.

8. [llap u cdepa, ux ceuenus. KacarenbHas miockocTs k chepe.

9. O0Bem u ero u3mepenue. MurerpansHas popmyina oobema.

10. ®opmynsl o0beMa KyOa, MPSAMOYrOJIBHOTO —TMapajljieienunesa,
npu3Mbl, HuIUHApPa. DopMynbl 00beMa TUpaMUIbl U KoHyca. DopmyIibl
IUIOUIA/IM MTOBEPXHOCTEN IMIMHApPA U KoHyca. Dopmyinbl o0bema mapa u
omaau chepsl.

11. Tlomo6ue ten. OTHOWIEHWS IUIOMATW TIOBEPXHOCTEH M 0OBEMOB
MOJA00OHBIX TEJ.

JlabopaTopHblie padoThl

IIpakTH4eckne 3aHATHSA

Paznuunble BUIbI MHOTOTPaHHUKOB. VX n300paskeHus.
Ceuenusi, pa3BepTKU MHOTOTPaHHHUKOB.

[1nomans NOBEPXHOCTH.

Tena BpameHus.

Bunbl cuMMeTpuil B IpOCTPAHCTBE.

CuMMeTpus TeJ BpallleHUs] 1 MHOTOI'PaHHUKOB.
Beruucnienue miomaaeit 1 00beMoB.

KomOuHanmy MHOrOrpaHHUKOB U TeJl BpallleHUsl.

NN E
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BUJIOB MHOIOTPAHHMKOB, IEPEYUCIEHUE HX
DJIEMECHTOB M CBOMCTB.

Nzobpaxkenue MHOT'OI'PAHHUKOB n
BBITIOJIHEHHE TIOCTPOCHHS Ha M300paKEHUIX
Y MOJENSIX MHOTOTPaHHUKOB.

Brlunciienre JTUHERHBIX 3JEMEHTOB U YIJIOB
B TMPOCTPAHCTBEHHBIX  KOH(HUTypaIusix,
apryMEHTUPOBAHUE CBOUX CYKICHUMU.
XapakTepucTuka U H300pakeHUE CEYCHHUS,
paszeepmky  MHO202PAHHUKOS, BBIYUCIICHUE
JIOIIAJIe TTOBEPXHOCTEH.

[MocTpoenne mpocTeHmMX cedeHui Kyoa,
MPU3MEBI, THpaMusl. [IpumMeneHne GakToB u
CBEICHUI U3 IUIAHUMETPUHU.

O3HaKkOMJICHHE C BHUJAAMH CHMMETPHH B

MIPOCTPAHCTBE, (dhopmMyimpoBaHue
OIpEACICHU W CBOMCTB. XapaKTepHUCTHUKa
CUMMETPUHI Ten BpaIICHUS u
MHOT'OI'PaHHUKOB.

[IpuMeHeHue CBOICTB CHUMMETpUM TpU

peIeHHH 3a/1a4.
HcnonpzoBanne npruoOpeTeHHbIX 3HAHUN IS
HCCIIeIOBAHUS u MOJIETUPOBAHUSI
HECJIOXKHBIX 3a/1ad.

N3006pakxeHne 0CHOBHBIX MHOTOTPaHHHUKOB U
BBINOJIHEHUE PUCYHKOB IO YCIOBHUSM 3a1ad.
O3HakOMJIEHHE C BHMJaMH Te€Jl BpallleHus,
dbopMynupoBaHUe HX  ONpeleNieHMH W
CBOJCTB.

@dopMynHpOBaHHE TEOPEM O CEUCHHMH IIapa
TUIOCKOCTBIO M IUIOCKOCTH, KacaTeJbHOH K

chepe.
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KontpoabHbie padoThl
1. «MHuororpannuku. [lnomanu moBepxHOCTEN 1 0O bEMBI

XapakTepucTuka ¢ H300paKeHHe  Tel
BpallleHUs, UX PAa3BEPTKH, CEUCHUSI.

MHOTOTPAHHUKOBY. 4 Pemenne 3amad Ha IOCTPOCHUE CEYCHHI,
AHaﬂI/I3 KOHTPOHBHOI\/'I pa6OTbI. BI)I‘-II/ICJ]GIL\I’I/IG JJINH, pacCcTodHUM, YTJIOB,
2. «Tena Bpantenus. ITnomaam noBepxHOCTEH N 0OBEMBI TEJ BPAIIICHHSA. miomanc.  IIpoBeiCHNE  NOKA3ATENLHBIX
. paccyKAeHUM MpU PEIIeHUH 3a]1ay.
AHanu3 KOHTPOJIBbHOM pabOTHI. I 9
PUMCHCHUC CBOUCTB CUMMCTPUH npu
CamocTosiTe/ibHas padoTa 00y4aouuxcst pellleHMH  3a;ad  HA  Tena  BpAmICHHS,
Breimonnenne uHOMBHIyanbHBIX W (ppoHTanbHBIX 3amaHuii  «IIpusma. KOMOMHALIHIO TeJ.
Ceuenue mpusMbl IIOCKOCTBIO», «llupamuna. CeueHuss nUpamMuibl N300pakeHHEe OCHOBHBIX KpPYTJIBIX TENl H
IJIOCKOCTBIO», «YcedueHHas nupamuaa. CedeHue yCEYEHHOW MUpaMMJIbl BBITIOJIHEHNE PUCYHKA 110 YCIOBHIO 3a/1a4H.
II0CKOCTRIO», «lIpaBunbHBIE MHOTOTPaHHHUKWY, «{UIUHAP M KOHYCY, OsHakoMJIeHHE C TOHATUAMH IUIOIIAIH U
«H_[ap u C(l)epa»‘ O6T)eMa, aKCHOMAaMH M CBOMCTBaMH.
N3roroBieHre MHOTOTPAaHHUKOB U TEJ BPAIIICHUSI. Pemenne 3aj1a4 Ha BIMACICHUE TUIOMIANCH
Coobenne «Tena BpameHus B Moeil Ipo(heccum. WIOCKAX  uryp ¢ NpHUMEHCHHEM
Occe «MHOTOTpaHHUKHN B MOEH TIpodeccrm. 15 COOTBETCTBYIOIUX  YOPMYI 1 (paKToB u3
[Ipesenranus «IIpuMeHeHHEe MHOTOTPAHHUKOB B JKU3HW. EﬂaHHMeTpHH'
3y4CHUC TCOPCEM O BbLIYUCIICHUHN 00BEMOB
IMPOCTPaHCTBCHHBIX TECJI, PCHICHUC 3adad Ha
npruMeHeHne (opMys BEIYMCICHUS 00BbEMOB.
Nzyuenne  dopmym g BBIUHCICHUS
nnoma;[eﬁ HOBerHOCTeﬁ MHOT'OI'paHHUKOB
1 TCJI BpalllCHUA.
O3HakOMJIEHHE C METOAOM BBIYHUCIICHHUA
IUIOIIAU TIOBEPXHOCTH CQEPHI.
Pemenue 3amad Ha BBEIYHCIIEHHE ILIOLIAAEH
IIOBEPXHOCTU IIPOCTPAHCTBEHHBIX TEIL.
Pa3znen 8. Hauana maTtemaTnyeckoro anajansa 48
Tema 8.1:
IIpousBoanas 30
NpUMeHeHHue

24




Copaepxanue yueOHOro marepuaJia

1. TlocnenoBatenbHocTu. CrocoObl 3agaHMs M CBOWCTBA YHCIIOBBIX
OCJIEJOBATEILHOCTEMN.

Ilonamue o mnpeodene nocnedosamenvrocmu. Cywecmeoganue npeoeia
MOHOMOHHOU  o2panudenHol  nocinedosamenvrocmuy. CyMMHpPOBAHUE
[IOCJIEI0BATEILHOCTEN. beckoneuHo yObIBarolas reoMeTpuyecKast
nporpeccus u ee cymma. [lonsamue o HenpepvleHOCU QYHKYUU.

2. IIpousBoaHas. [TousTHEe O MPOM3BOAHON PYHKIINH, €€ T€OMETPUUECKHIMA

1 (U3MYECKUl CMBICI. YPaBHEHHE KacaTelbHOW K TrpaduKy (YHKIIHH. 14
[lpousBogHbIE ~ CyMMBI,  Pa3HOCTH,  HPOM3BEACHHUS,  YACTHOTO.
[IpousBogHbBIE OCHOBHBIX JJIEMEHTapHbIX (QyHkuuid. [Ipumenenue
IIPOM3BOIHOM K HCCIEIOBAaHUIO (YHKIMHA M TOCTPOCHHIO TpadUKOB.
IIpouzsoomnvie 0bpamuoi hyukyuu u KOMRO3UYUU GYHKYUU.

3. IIpumeps! HCTONIB30BaHMS POU3BOAHOM JJIsl HAXOXKICHUS HAWTY4Ilero
pelieHus B NPUKJIAAHBIX  3ajJadax. Bropas mnpousBopHas, ee
reoMeTpuueckuii M (usmueckuit cmeica. HaxoxaeHwe —ckopocTd
npoiiecca, 3aaHHoro (GopMyJIol U TpaduKoMm.

JlabopaTopHblie padoThl -
IIpakTHyeckue 3aHATHA

1. YucnoBas mocieqoBaTeNbHOCTh, CIIOCOOBI €€ 3a/JaHusl, BBIYMCICHMS
YJIEHOB MOCJIE10BAaTEIbHOCTH.

2. Ilpenen  mocienoBaTeIbHOCTH. beckoneuno yOBbIBaro1as
reoMeTpHyYecKast MPOrpeccHsl.

3. IlpousBoaHas: MEXaHUYECKUN 1 T€OMETPUUECKUN CMBICI IPOU3BOJHOM. 14
4. YpaBHEHHE KacaTeJIbHOM B 00IIIEM BUJIE.

5. IlpaBuna u ¢dopmynsl nupdepeHunpoBanms, Ta0auLIa MPOU3BOIHBIX
3JIEMEHTapHBIX PYHKIIUH.

6. UccnenoBanue GyHKIUHU C TOMOILBIO TPOU3BOIHOM.

7. HaxoxneHue Hanbob1Iero, HAMMEHBIIEr0 3HAYEHHS U SKCTPEMaJIbHbIX
3HAYeHUN QPYHKIUH.

KonTpoabHnas padora «IIpou3BoaHas u ee NpUMeHEeHHE» 5

AHanmm3 KOHTPOJIBHOH pabOTHI.

O3HakOMJIEHHE C TMOHITHEM YHCIOBOM
[IOCJIEI0BATEILHOCTH, CIIOCO0AMH €€
3aJaHus, BBIYUCICHUAIMU €€ YJIICHOB.

O3HaKOMJICHHE C BBIYHCICHUEM CYMMBI

OCCKOHEYHOT0  YHCJIOBOTO  psja Ha
npuMepe BBIUMCIICHUS CYMMBI
OECKOHEUHO yObIBaromien
r€OMETPUUYECKOU MPOTPECCUHU.

Pemienne 3agau  Ha ~ TpUMEHEHUE
bopMyIbI CYMMBI OECKOHEUHO
yOBIBarOIICH r€OMETPUYECKON
MIPOTPECCHUMU.

O3nakomieHue c MTOHATUEM
IIPOU3BOAHOM.

N3yuenne wu  dopmynupoBaHuEe €€
MEXaHUYECKOr0 U  IE€OMETPHUUYECKOro
CMBbICIIA, U3y4eHue ajropuTMa

BBIYUCIICHUS TIPOM3BOJHON Ha MpUMEpE
BBIYUCIICHUSI MTHOBCHHOW CKOPOCTH H
YII0BOTro KO3 (hUIlMEeHTa KacaTeIbHOM.
CocraBieHHE ypaBHEHUS KacaTelbHOH B
o01ieM Bue.

YcBoenue mnpaBuil U PepeHIIMPOBaHUS,
TaOJUIBI TIPOM3BOIHBIX 3JEMEHTAPHBIX
byHKINH, pUMEHEHHE ISt
TG depeHIpoBaHUs byHKIHHA,
COCTABJICHUS YpaBHEHUI KacaTeIbHOM.
N3yuenne TteopeM O CBSI3H CBOWCTB
byHKIUN u TIPOM3BOJIHOM,
(dbopMynupoOBKa HX.

[IpoBeneHrne ¢ MOMOUIBIO MPOHM3BOIHON
ucciueoBaHusl  (QYHKIUMH,  3aJaHHOU
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CamocTtosiTesibHast padoTa 00y4yaommXxcs
BeinosnineHne WHIMBUAYaNbHBIX M (GpPOHTaNbHBIX 3amaHuil  «IIpenen
MOCTIEIOBATEIbHOCTH U (QyHKIUW», «['eoMeTpudecknii W (U3NIECKUN

bopMyITOiA.
YcTaHOBIIEHHE CBSI3U CBOWCTB (DYHKIMU
Y TIPOM3BOIHOM TI0 UX rpadukam.

CMBICJI NPOU3BOAHON», «IIpoM3BOAHBIE 3JIEMEHTAPHBIX (QYHKIUII, 15 IIpuMeHeHne MPONU3BOJHON ISl pELICHUS
«HaxoxneHne mnpousBOAHBIX (PYyHKUMID, «YpaBHEHHE KacaTelabHON», 3aJad Ha HaxOXKIEHHE HauOOJbINIero,
«Bropass mpousBoaHas, e€e TeoMeTpUYeCKMd M (U3NYECKUHA CMBICI», HaVMEHBILETO 3HA4YCHMUS u Ha
«[IpumeHeHure MpoU3BOJHON K HMCCIEAOBAaHUIO (PYHKUMH M MOCTPOCHUIO HaXO0XJCHUE DKCTpEMyMa.
rpa¢ukoBy, «MccnenoBanue GyHKINN C TOMOIIBIO TPOU3BOIHOMY.
Tema 8.2: 18
HNuTerpan " ero | Coaep:xxanue yueOHOIro MaTrepuaJia 10 O3HaKOMJICHHME ¢ TIOHATHEM HHTETpajla U
NpHUMeHEeHue 1. IlepBooOpa3nas u unterpai. IlpumeHeHne onpeneneHHoro UHTerpaia epBOOOPA3HOM.
JUIL HAaxOXXIACHWs IUIOIIAJM KPHUBOJMHEWHOM Tpaneuuu. Popmyna N3yuenne IIpaBuIIa BBIYUCIICHUS
Herotona-JleitOnuma. Ilpumepsl nmpuMeHeHHsl HHTerpana B (u3uke H nepBooOpa3Hoii U Teopembl HproToHa—
TEOMETPHH. Jletibuua.
JlabopaTopHble padoThI - Pemenue 3anad Ha cBS3b IEPBOOOPAZHOM
HpaKTuqecxne 3AHATUSA u (V] HpOHSBOI{HOﬁ, BBIYHCIICHUC
1. nTerpan u nepeoobpasHas. 6 NEpBOOOPA3HON 17151 NAHHOH PyHKIMH.
2. Teopema Hrrotona-Jleitonmuiia. Pemenue 3aJa4 HAa  NOPHUMCHCHHC
3. IlpuMeHeHwe HHTErpana K BBIYUCICHUIO (DU3MYECKUX BEIUYUH U MHTETpasIa Uil BBIYUCIIEHUS (PU3NIECKUX
nﬂomaﬂeﬁ_ BCJINYHH U nnomaﬂeﬁ.
KonTposbnas pabora « MHTerpaj u e ro npuMeHeHue» 1
AHanu3 KOHTPOJIBHOU PabOTHL. 1
CaMmocrosiTe1bHasi padoTa 00y4yaroImmXxcs
Beinosnnenre HHANBUIYANbHBIX U (PPOHTANBHBIX 331aHUH
«IlepBooOpa3Has u uHTErpa», 9
«Bpluncnenue momany KpUuBOIMHENHON Tpanenun», «[Ipumenenne
UHTErpaja B (PU3MKE U TEOMETPUN.
[pesenTanus «IIpumenenne uHTErpaia B PU3NKE U TEOMETPUID.
Pa3nen 9. DiieMeHTHI TeOPHH BEPOSITHOCTEH M MATEMATHYECKON CTATHCTHKH. 16
\ Coaep:xxaHue y4eOHOro MaTepuaJia 6 M3yyeHue KI1acCHYECKOro OIpPENCIICHHUs
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1. CobObITHE, BEPOSTHOCTH COOBITHS, CII0KEHUE U YMHOKEHHE
BepOSATHOCTEH. [lonamue o Hezagucumocmu coovimus. J{uckpemuast
CYYauHas 8eIUdUNa, 3aKoH ee pacnpeoenenus. Qucnogvle
xapakmepucmuku OUCKPemHoll Cr1y4ainou eeauyunsl. Ilonamue o 3akone
bonvuux yucer.

2. IlpencraBnenue nAaHHbIX (TaONUIBI, JAMArpaMMbl, TpaduKu),
2eHepanbHas  COBOKYNHOCMb, 6blOOpKA, Cpeonee apugmemuieckoe,
meouana. Ilonamue o 3a0ayax Mamemamudeckol Cmamucmuku.

3. Pewenue npakxmuueckux 3a0ay ¢ NpUMEHEHUEM BepPOSMHOCHHBIX
Memoo08.

JlabGopaTtopubie paboThI

IIpakTHYeckHe 3aHATHA
1. Mctopust pa3BUTHA TEOPUM BEPOSITHOCTEM U CTATUCTUKH U MX POJIb B
Pa3NUYHBIX Cepax YeTOBEUECKOM KUZHEACATCITBHOCTI.

BEPOATHOCTH, CBOWCTB  BEpPOSITHOCTH,
TEOPEMBI O CyMME BEPOATHOCTEH.
PaccMoTpeHne mnpuMepoB BBIYKCICHUS
BepoATHOCTEN. Pemenne 3agay Ha
BBIUMCJIEHUE BEPOSITHOCTEN COOBITUH.

O3HakOMJICHME C  MPEICTaBICHUEM
YHCIOBBIX JTAHHBIX u ux
XapaKTEPUCTHKAMH.

Pemienne mpakTtMueckux 3agad4  Ha
00paboTKy YHCIIOBBIX JIAaHHBIX,

BBIYHUCJICHUC NX XapaKTCPUCTUK.

2. Knaccuueckoe OmnpezeseHre BEepOsITHOCTEHW, CBOMCTBA BEPOSTHOCTEM, 8
TEopeMa O CyMME BEPOSITHOCTEI».
3. Beruucnenue BepositHocTel. [Ipukiiaanpie 3agayn.
4. lIpencraBneHue YUCIOBbIX AaHHbIX. [IpuKianHble 3anaun.
KonTpoabHasi padora «71eMeHTBHI TEOPHH BEPOSTHOCTEN H 1
MAaTeMaTH4YeCKOil CTATHCTHKHN 1
AHanm3 KOHTPOJIBHON pabOTHI.
CamocrosiTesibHas padoTa 00y4YaOUIUXCs
Beinonnenue 3anannii «BeraucieHne BeposiTHOCTEN», «BepoaTHOCTD
CYMMBI IBYX COOBITHI», «JI€MEHThl MAaTEMATUYECKON CTATUCTUKM. 8
IIpe3enTanust «9IeMEHTB TEOPUH BEPOSITHOCTEN U MaTeMaTHUECKON
CTaTUCTHUKH B PA3JINYHBIX Cepax YeTOBEUECKON )KU3HEACATETbHOCTI.

Pasnen 10. YpaBHeHHs 1 HEPaBEHCTBA. 24

‘ Coaepxanue yueOHOro MmarepuaJia 10 O3zHaKOMJIEHHUE C NIPOCTEHIINMU CBEICHUAMU
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1. YpaBHeHus u cuctemsl ypaBHeHHH. PalinonansHble, uppaloHaibHbIE,
NoKa3aTeJbHbIe U JIorapu(pMUYECKUe, TPUTOHOMETPUYECKUE YPAaBHEHHS U
CHUCTEMBI.

2. PaBHOCUJIBHOCTb YPaBHEHM, HEPABEHCTB, CUCTEM.

3. OcHOBHBIE NPUEMBI PELICHUs YpaBHEHHH (pa3Io)KeHWE HA MHOMKUTEIH,
BBEJICHHE HOBBIX HEM3BECTHBIX, TOJICTAHOBKA, rpaduieckuii MeTon).

4. HepaBenctBa. PanumoHnanbHble, MppalMOHAIBHBIE, ITOKA3aTEIbHBIE H
norapuMUUEcKUe, TPUTOHOMETpHUECKHEe HepaBeHCTBA.  OCHOBHBbIC
MIPUEMBI UX PEILICHUS.

5. Hcnonb3oBaHue CBOHCTB M Tpa@ukoB (QYHKIMH NpH penieHuu
ypaBHEHHUW U HEpaBeHCTB. Meroa wuHTepBajoB. M3o0pakeHne Ha
KOOPAMHATHOM  INIOCKOCTH MHOXECTBA  PCIICHUM  YPAaBHEHUU W
HEPABCHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

6. Ilpuxiagnele 3amaun. IIlpuMeHeHHe MaTeMaTHMYECKUX METOAOB MJIs
peLeHHs] COIeprKaIMX 3a/1a4 U3 pa3IMYHbIX 001acTel HAYKU M MPAKTHKH.
HNurepnperanus pe3yabTaTa, y4eT peajIbHbIX OTPAHUYCHUM.

JlabopaTopHbie padoThl

IIpakTHYeckHe 3aHATHA
1. Kopuu ypaBHenwmii. PaBHOCHMIBHOCTH ypaBHeHUil. [IpeoOpazoBanue
YpaBHECHUH.

2. OCHOBHBIE IPHUEMBI PELICHUs] YPaBHEHUH. 12

3. OcHOBHBIC IPUEMBI PEIICHUST HEPABEHCTB.

4. Pemenue cucTeM ypaBHEHUI.

5. Pemenue cucteM HEpaBEHCTB.

6. Vcnonb3oBanue CcBOMCTB M rpadukoB (YHKIMA A8  perieHus
YpaBHEHUH U HEPABEHCTB.

KonTposbHasi pabora «YpaBHeHUs] H HEPABEHCTBA) 1

AHasu3 KOHTPOJIBHON paboTHI. 1

CamocTrosiTe/ibHasi padoTa 00y4alouuXcsi 12

Beinonnenre WHAMBUAYATbHBIX M (DPOHTANBHBIX 3anaHuil «Pemenue
YPaBHEHHI Pa3JIOKCHHEM Ha MHOXWUTENIW», «PenieHue panuoHanbHbBIX
YPaBHEHUN WM HEPABEHCTB», «PelleHne uppanroHalIbHBIX YPaBHEHUN,
«PerieHne nokasarenabHbIX U JIOTapu(pMUUECKHX ypaBHEHUI», «PemieHne
TPUTOHOMETPUYECKUX YpaBHEHHI»,  «PelleHne TpUTrOHOMETPUYECKHUX
HEPABEHCTB.

0 KOpHSX aireOpanvyeckux YypaBHEHHH,
MOHATUSAMHU HCCJIEOBAHHUA ypaBHEHHHA U
CUCTEM ypaBHEHUIL.

Nzyuenue TEOpUHU PaBHOCHIBHOCTH
yYpaBHEHUHN U ee npuMeHeHus. IloBTopeHHe
3alMCH pEIICHUs] CTAHIAPTHBIX YpaBHEHHUH,
NpUEeMOB IpeoOpa3oBaHusl ypaBHEHUH I
CBEJICHUS K CTaHJIaPTHOMY YPaBHEHHIO.
Pemenne panoHalbHBIX, UPPALIOHAIBHBIX,

IIOKa3aTCIbHBIX u TPUTOHOMETPHUICCKUX
YpPaBHEHUH U CUCTEM.
Hcnonw3oBanue CBOWCTB U TpaduKoB

GyHKIMA 1L pelleHds — ypaBHEHWH.
[ToBTOpEHHE OCHOBHBIX MPUEMOB PEIICHUS
CHCTEM.

Pemienue ypaBHEeHUN C NMpPUMEHEHHEM BCEX

nmpueMoB  (pa3JIOKEHUs] HAa  MHOXKHUTEIH,
BBEJICHUSA HOBBIX HEU3BECTHBIX,
MTOICTAHOBKH, TPaPUICCKOTO METOIA).

Pemenue CUCTEM ypaBHEHUI c

MIPUMEHEHNEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOIIMMH  BOIPOCAMH
pelleHHs] HEPaBeHCTB W HCIIOJIb30BaHUE
CBOWCTB ¥ rpaduKOB (PYHKINH NPU PEIICHUH
HEPaBEHCTB.

Pemenne HepaBEeHCTB U CUCTEM HEPaBEHCTB C
MPUMEHEHUEM Pa3IIMYHBIX CIIOCO0OB.
[Ipumenenne MaTeMaTHYECKUX METOJOB IS
peuicHuA COZACPIKATCIBbHBIX 3aga4 us3
pa3IMYHBIX 00NacTell HAayKW W TPAKTHKU.
WnTtepnperupoBanue pe3yiabTaTOB C YYETOM
pealbHBIX OTpaHUYEHUN
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Pasnea 11. IloBTOpeHne Kypca MaTeMATHKH 15
Tema 11.1: | [IpakTHYecKHe 3aHATHSA [TpeobOpa3oBaHue YHUCIOBBIX M OYKBEHHBIX
IToBTOpEHUE Kypca 1. Jle#cTBus ¢ ACHCTBUTEILHBIMH YHCIAMHU. BBIPKCHHUIA, colieprKalinx CTCIeHN,
MaTeMaTUKH 2. KopHuy, creneHu. sorapudmbl HPUMCHSIA CBOHMCTEBA.
3. JlorapugmsL. IIpumenenue OCHOBHBIX
4. KOOD/THHATBI H BEKTOPHI TPUTOHOMETPUUYECKUX TOXKJIECTB TSt
BBIYUCJIICHUA 3HAYEeHHUH
5. OCHOBBI TPUTOHOMETPUH. . .
6 T TPUTOHOMETPHYECKUX (DYHKLMIA O OJHOH 13
7' q)pHrOHOMeTquegKHe YPaBHCHHL. 14 HuX. [I[pumenenne 00X METOIOB pPeIIeHHS
. DYHKIMH, HX CBOHCTBA M IpauKu. ypaBHeHUH (TMpHBEJNCHUE K JHHEHHOMY,
8. TlokazaTenpHBIE U JOTapuPMUIECKUE QYHKITUH. KBQJPaTHOMY,  METOJl  PA3JIOXKECHHs  Ha
9. Tpuronometpudeckue GyHKIIHH. MHOXHTEITM, 3aMCHbl T[EPEMEHHON) MpH
10. MHOTOTpaHHUKH. pELIEHUH TPUTOHOMETPUYECKUX YPaBHEHUM.
11. Tena u NOBEpXHOCTH BPALICHUS. HaxoxneHne obnactu — ompeneneHus |
12. TIpousBoaHast U €€ IPUMEHECHHE. o0Onacty 3HaueHul QpyHKImU. Pemenue 3axay
13. MiHTerpai  ero NpUMEHEHNE. Ha BBIYUCIICHHUE IUIONIAJCH MOBEPXHOCTH M
14. KomOuHaTopHKa, CTATUCTHUKA U TEOPUSI BEPOSTHOCTEH. 00BEMOB MIPOCTPAHCTBEHHBIX TEIL PemEHI/Ie
3ajja4 Ha [PHMEHEHUE MPOU3BOJHON U
KonTpoabHas padora «IloBTOpeHne Kypca MaTeMaTHKI 1
AHa.]'H/IS KOHT OJ'IBHOfI a6OTI)I 1 HUHTCTpaja. Pemenue 3aa4 Ha BBIYHCIICHUC
p P - BEpPOSATHOCTEH COOBITHIA.
CamocrosiTesibHas padoTa 00y4aouuxcst
BrimonHeHne WHAMBUAYANIbHBIX U (pOHTANBHBIX 3amanuii  «KopHH,
creneHu u Jorapudmeny, «OCHOBBI TPUTOHOMETPUNY», «MHOTOTPAaHHUKH. 9
Tena ¥ NMOBEpXHOCTH BpalleHUs», «lIpou3BonHas U €€ NpUMEHEHHUEY,
«MHTErpan u ero NpUMEHEHUE.
IKx3aMeH 4
Bcero:
O0beM 00pa3oBaTeIbHOM HATPY3KH, Yac 464
Oos3aTenbHas ayiuTOpPHas yueOHasi Harpy3ka (Bcero) 309
CamocrosiTesibHAs1 padoTa 00yUalomerocs (Bcero) 155
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4. YAEBHO-METOINYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

4.1. TpedoBaHMSsI K MATEPHAIbHO-TEXHHYECKOMY 00ecredeHuIo

Jns peanuzauuu nporpammbl  yueOHoro mnpenmera OVYJ.05 MaremaTtuka
MpenycMOTpeH KabuHeT MareMaTHKH OCHAIEHHBIH O0OpYJAOBaHUEM: IIOCAIOYHBIC
MecTa MO KOJMYECTBY Yydyalluxcs, paboyee MecTO MpenojaBaTens, y4eOHO-
TUTAHUPYIOMIAsl JOKYMEHTAIHsSI, PEKOMEHIyeMble YUeOHUKH, TUIAKTUICCKUN MaTepual,
pa3/laTOYHbI  MaTepuall, TEXHUYECKHUMH CpEICTBaMU OOy4YEeHUS: KOMIIBIOTED,
MYJIbTUMEIUATIPOEKTOP.

4.2. MupopmanmoHHoe odecnevyeHne peaju3anuu NporpaMmmbl

Jlnst peanu3anuu iporpammbl Onomrorednsiid poun ['BITOY PK «/[xankorckmii
npoecCHOHaNbHBI ~ TEXHUKYM»  HMEET neyaTHble  W/WIM  DJIEKTPOHHbBIC
oOpa3oBaTeIbHbIC U HH(DOPMAITMOHHBIE PECYPCHI, PEKOMEHIYEMBIX JIJISl HCIIOTh30BaAHUS
B 00pa30BaTeNbHOM IPOLIECCE:

4.2.1. Insa odyvarommxcst
OcCHOBHbIE HCTOYHUKH:

O.1. M. bammmakoB Marematuka: y4e0. /Uil CTyNI. YUYPEXKIECHUN cpei. mpod.
oOpa3oBanus. — M.: M3natenbckuit ieHTp «Akagemusi», 2019. — 256 c.

4.2.2. s npenoaaBareJien

1. ®enepanbubiii 3akoH oT 29.11.2012 No 2725-®3 «OO6 obpa3zoBaHuu B
Poccuiickoit @enepanuny» (B pen. denepanbubix 3akoHoB ot 07.05.2013 399-d3, ot
07.062013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, 23.07.2013 Ne 203-D3, ot 25.11.2013
Ne 317-®@3, ot 03.02.2014 Nel15-®3, ot 05.05.2014 No 84-d3, ot 27.05.2014 Ne 135-
@3, or 04.06.2014 3 148-®3, ¢ wu3Mm., BHeceHHbIMH DenepanbHBIM 3aKOHOM OT
04.06.2014 Ne 145-@3, B pea. Ot 03.07.2016, c uzm. Ot 19.12.2016).

2. [Ipuka3 MunuctepctBa oopazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
yTBEpXKIeHUn (emepanpbHOro TrocyJapCTBEHHOTO 00pa3oBaTEeIhLHOTO  CTaHAApTa
CPEIHEro MOJHOro o0I1ero o0pa3oBanus» ¢ 3MeHeHusIMU: OT 29.12.2014 No 1645; ot
31 nexabps 2015r. Ne 15/8;

3. Ilucemo JlemaprameHTa rocyJapCTBEHHOM MOJUTUKHU B c(epe MOAroTOBKU
pabounx kaapoB u JIIIO MwunoOpuaykum Poccum ot 17.03.2015 Ne 06-259
«PexomeHganm 1Mo OpraHU3alMKM TOJYYCHHUS CPEAHEero o0imero oOpa3oBaHUsS B
mpenenax OCBOCHHS O00pa30BaTENbHBIX TMPOrpaMM CPEAHEro TpodecCHOHaTbLHOTO
obOpa3oBanuss Ha 0aze OCHOBHOTO OOIIeETO 00pa3oBaHUS C Yy4yeTOM TpeOOBaHUIA
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(denepanbHbIX TOCYAApCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB M  IOIy4aeMOM
npodeccun win crenuaibHOCTH CPEeAHEro MPodecCHoHaIbHOTO 00pa30BaHU.

4. TlpumepHass mnporpamma oOHIe00pa30BATENbHON YyYE€OHOW IUCUUILIMHBI
«MatemaTnka: anrebpa M Hayala MaTeMaTHUYECKOro aHaln3a; TEeOMETPHUs» IS
npo¢eCCUOHANILHBIX ~ 00pa30BaTEIbHBIX OpraHu3aluii, pekomeHjgoBaHHOU OI'AY
«DUPO» (mpotokoia Ne 3 ot 21 utons 2015 ¢ PeructpanyoHHbiii HoMep perieH3uu 377
ot 23 uronsa 2015 r.).

5. Ilpumepnass ocHoBHasi oOpa3zoBaTeibHas MporpamMmMa CpeaHEro OOIIEro
oOpa3oBaHus, Of0OpeHHass pemnieHrneM  (GeaepabHOTO  Y4eOHO-METOIUYECKOTO
o0BbeIMHEeHMS 10 o01eMy 00pa3oBaHUIO (PpoTOoKoJ OT 28 ntoHs 2016 1. Ne 2/16-3).

4.2.3. UuTepHeT-pecypchbl

http://mon.gov.ru - MunucrepcTBo 0Opa3zoBanus U Hayku PO

www.edu.ru - Poccuiickuii 00pa3oBaTeabHbIN OPTa

http://www.firo.ru - ®T'OY denepanbHblit HHCTUTYT pa3BUTHUS 00pa30BaHHS
www.ed.gov.ru - denepanbHoOe areHTCTBO M0 00pa3oBanuio PD

www.feior.edu.ru - wuHPOPMALMOHHBIE, TPEHUPOBOYHBIC U KOHTPOJILHBIC
MaTepHaIbl

www.Scool-collction.edu.ru - egunas koutekiys MU(PPOBLIX 00pa30BATEIBLHBIX
pecypcoB

http://www.1september.ru - TI'azera «MaTemaTHKa» «H3AaTEILCKOTO JI0MAaY
«IlepBoe ceHTAOPS»
http://www.mathnet.ru - O6repoccuiickuii MaTeMaTHUECKUIN TTOPTa
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