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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yyebHoro npeamera OYI1.04 MaremaTuka npeaHa3HaueHa
i u3ydenus matematuku ['BIIOY PK «/[xankoil mpodeccuoHaabHBIA TEXHUKYM
peain3yromieM 00pa3oBaTeIbHYIO0 MPOrpaMMy CpeaHero o6Iiiero oOpa3oBaHUS B
npenenax OCBOECHHMS OCHOBHOW MPOQECCHOHAIBHOM 00pa30BaTeIbHOM MPOrpamMMBI
cpennero mnpodeccuonanbHoro o6Opaszopanus (OIIOII CIIO) na 6a3ze OCHOBHOIO
o0urero o0pa3oBaHus MPU MOJATOTOBKE KBATHU(PUIIMPOBAHHBIX PAOOUYUX U CIYXKAIUX 10
npodeccun 08.01.25 MacTtep OTACTOYHBIX CTPOUTENBHBIX U IEKOPATUBHBIX padoT.

OVII.04 MaremaTuka uzy4daercs Kak oOIIMi mpeaMeT B 00111e00pa3oBaTeIbHOM
ukiie OITOIT CIIO mo mporpamme IIKPC mo mpodeccun CITO 08.01.25 Macrtep
OTJICJIOYHBIX CTPOUTENBHBIX M JICKOPATUBHBIX pPAOOT TEXHUYECKOTO Mpouis Ha
yray6néHHoM ypoBHe B 00beMe 313 uacos.

[Iporpamma pazpaboTaHa Ha OCHOBE CIEIYIONUX HOPMATUBHBIX JIOKYMEHTOB:

—  IIpukaza MunucrepcTBa obpazoBanusi u Hayku Poccuiickoit deneparuu ot
17.05.2012 1. Ne 413 «0O0 yrBepxkaeHun @PeaepanbHOro rocyAapCTBEHHOrO
00pa30BaTEIbHOrO CTaHIApTa CpEIHEro MOJHOro obmero oOpa3oBaHus» (c
W3MEHEHUSIMU U JIOTIOJTHEHUSIMU);

— Ilucema [lenaprameHTa rocyJapCTBEHHON MOJUTUKHU B cepe MOATrOTOBKHU
pabounx kaapoB u JIIIO MunucrtepctBa ob0pa3oBanusi W Hayku Poccuiickoi
®eneparuu ot 17.03.2015 No06-259 «O HampapiieHMU 10paOOTaHHBIX PEKOMEHAAIUN
[0 OpraHHU3alM TOJIYYeHUs CPEIHEro oOmiero oOpa3oBaHUs B MpeAesiaX OCBOCHHUS
o0pa3oBaTelIbHBIX MPOrpaMM CpeaHero NnpodeccuoHaNbHOrO o0pa3oBaHUs Ha 0ase
OCHOBHOro  o0miero  oOpa3oBaHMsl C  y4eToM  TpeOoBaHMH  (eaepaibHbIX
rOCY/IapCTBEHHBIX 00pa30BATENbHBIX CTAaHAAPTOB W MOJIYy4YaeMOH CIENUaTbHOCTH
cpenHero nmpogecCUOHATLHOT0 00pa30BaAHUSY;

—  IlpumepHoii mporpamMmsl 00111€00pa30BaTEIbHON y4E€OHON IUCLMILIAHBI
«Marematuka: aiareOpa W Hayalla MaTeMaTHYEeCKOro aHaliu3a; T'E€OMETpUs» IS
npoecCHOHaNbHBIX  00pa3oBaTENbHBIX  OpraHu3anuii, onodopenHod  HayuHo-
Meronuueckum coBetroM LlenTpa npodeccuonansHoro odpazoBanusa GI'AY «DUPO»
u PEKOMEHI0BaHHOU TS peanuszanuu OCHOBHOM npodeccruoHaIbHOM
obOpasoBarenpHOi mporpammbl CIIO Ha 06a3e ocHOBHOro oOmiero oOpa3oBaHHUS C
MOJIYYCHHUEM CpeHero obiero oopazoBanus (mpoTokon Ne 3 ot 21 uroms 2015 1.);

—  ®I'OC CIIO no npodeccun 08.01.25 MacTtep OTAEIOUYHBIX CTPOUTEIBHBIX
U JICKOPaTUBHBIX PAa0OT, YTBEPKACHHOIO MpHUKa3oM MuHHCTEpCTBa O0pa30BaHUs U
Hayku oT 09 nexabps 2016 Ne 1545.

ConepxaHue nporpaMmbl y4eOHOM IUCUHUIUIMHBL «MaTeMaThka» HanpaBiIeHO
Ha JOCTHKEHUE CIIENYIOIIUX LIEJICH:

—  obOecrneyenue Cc(HOPMUPOBAHHOCTU TPEACTABICHUM O  COIMATBHBIX,

KYJTbTYPHBIX U UCTOPUYECKHX (DAKTOPAX CTAHOBIICHUS MAaTEMATHKHU;
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—  obecrnieyeHrne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, AJTOPUTMUYECKOTO H
MaTeMaTU4YECKOr0 MBIILJICHNUS;

—  obOecneyenue CGHOPMUPOBAHHOCTH YMEHUW TIPUMEHATHh IIOJTyYCHHBIC
3HAHUS MIPU PEIICHUN PA3JIMUHBIX 3a]1a4;

— obecneueHne cGhHOPMUPOBAHHOCTH TMPEACTABICHUH O MaTeMaTHUKE Kak
4acTH OOIIEUEIOBEUECKON KYIbTYphl, YHUBEPCATBLHOM SI3bIKE HAYKH, IO3BOJISIOIIEM
ONMUCHIBATh U U3y4YaTh pealIbHbIC MPOIIECCHI U SIBJICHMUS.

B mporpammy BKIIIOYEHO cojiep)kaHMe, HampaBlIeHHOE HAa (OPMHUPOBAHHUE Y
0o0ydJaromuxcss KOMIETEHIIUM, HEeOOXOAUMBIX i1 KauecTBeHHOro ocBoeHus OITOII
CIIO na 6a3e oCHOBHOro oOImIero oOpa3oBaHHUSA C TOJYYSCHHEM CPEIHEro OOIIEero
o0pa3oBaHUs;, MPOrpaMMbl MOJTOTOBKH KBaTU(UIIMPOBAHHBIX pabOYWX, CIyKaIIUX
(ITITKPC).

N3yuenne yuebnor auctumiuasl OVYIL.04 Marematuka 3aBepiiaercs
MIPOMEKYTOUHOM aTTecTanueil B hopme sK3aMeHa.



1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBbBI
YYEBHOI'O IIPEJIMETA OYI1.04 MATEMATHUKA

MaremaTuka SABIIAETCS byHIaMeHTaIbHOM o011eo0pazoBaTenbHON
JTUCIUIUITMHON CO CIIOKUBIIUMCS YCTOMUMBBIM COJIEP>)KaHHEM U OOITUMU TPEOOBAHUSIMU
K MOJITOTOBKE 00y4YaroIIuXcsl.

B I'BIIOY PK «/l>xankoiickuii mpodeccuoHaIbHbIM TEXHUKYMY, PEaIU3yIOIIHi
o0pa3oBaTelbHYI0 MPOrpaMMy CPEIHEro oOIIero o0pa3oBaHUsl B MpejeiaaX OCBOCHHS
OIIOII CIIO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHus, U3YUCHHUE MATEMAaTUKU UMEET
CBOM OCOOCHHOCTHU B 3aBUCUMOCTH OT NMPpOoQuiist mpodhecCuoHATBHOr0 00pa30BaHus.

[Tpu ocBoenuu npodeccuu CIIO 08.01.25 MacTep OTIENOYHBIX, CTPOUTETBHBIX
U JIEKOPaTUBHBIX PabOT TEXHHUYECKOTOo Mpodumisi mpodecCHOHaTLHOTO 00pa3oBaHUs
MateMmaTuka uydaercs Ha 6azoBom ypoBHe OI'OC cpennero odiiero oopa3oBaHus.

OO6mue 1enu M3y4eHUs MAaTEMATHKU TPATUIIMOHHO PEATM3YIOTCS B YEThIPEX
HaIPaBJICHUIX:

1) obmiee mpencTaBiieHne 00 UIEIX U METOJIaX MAaTEMATHKY;

2) UHTEJUIEKTYalIbHOE Pa3BUTHUE;

3) oByajieHNe HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSMHU U YMEHUSIMU;

4) BocIuTaTEIBHOE BO3/ICHCTBUE.

[Tpodunmszamnus 1eneld MaTeMaTHUIecKoro oopa3oBaHUsl OTPakaeTcsi Ha BBIOOpE
MPUOPUTETOB B  OpraHW3alMi  Y4eOHOW  NeATeNbHOCTH  oOywatomuxcs. Jlms
TEXHUYECKOro npoduis npodheccuoHaIbHOro 00pa3oBaHus BHIOOp Ieeil cMelaeTcs B
NparMaTHYeCKOM HAIpaBIICHWH, MPEIyCMAaTPUBAIOLIEM YCHJIECHHE U pPaCIIUpEHHE
MPUKJIAJHOTO XapaKTepa M3Y4YCHHs] MaTeMaTHUKH, MPEUMYIIECTBEHHOW OpUEHTAlluK Ha
AITOPUTMHUYECKHUI CTUIIb O3HABATEIHHOMN JAEATEIHHOCTH.

N3yyenne wmaTeMaTUKM Kak MpoQUIBLHOrO oOlero ydeOHOro mpeamera
o011eo0pa3oBaTeIbHOTO  IMKJA,  YYHUTHIBAIOIIET0  cHenupuKy  OCBanBaeMOM
oOyuaromumucst npodeccun CIIO 08.01.25 Mactep OTIENOYHBIX, CTPOUTEIBHBIX W
JIEKOPAaTUBHBIX pabOT, 00ECTIEYNBACTCS:

— BBIOOPOM PA3IUYHBIX IMOIXO0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA,

— (opMupoBaHHEeM CHUCTEMbl YUEOHBIX 3aJaHui, oOecreunBaromux 3¢hPexTuBHOE
OCYIIECTBJIICHUE BRIOPAHHBIX I[EIEBBIX YCTAHOBOK;

— oO0oraiieHueM CrHeKTpa CTUIeH yueOHOM AESTEIbHOCTU 3a CUET COTJIacoOBaHUS C

BEYIIUMH JIEATEIbHOCTHBIMHA XapaKTEPUCTUKAMU BBIOPAHHOW MTpOdeccui.
[IpopunbHast cocraBisiomas OTpakaeTcsi B TpPeOOBaHMUSX K IOATOTOBKE

00y4Jaromuxcs B 4acTH:
—00mell cuCcTeMbl 3HAHUWU: COJACpIKATENbHBIC NPUMEPHI HCIIOIb30BAHUS
MaTeMaTHYECKUX HJICH U METOMOB B MPO(EeCCHOHATLHOM JIEATEIIEHOCTH,

— YMEHUH: pa3inyue B YPOBHE TpeOOBaHUN K CIIOXKHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;



— IPAKTHUYECKOI'0 HUCIIOJIb30BAaHUSI MPUOOPETEHHBIX 3HAHUNW M YMEHUM:
WHJAMBUIYAJIIbHOTO Y4YeOHOTO OIbITa B TOCTPOCHHM MaTEMaTHUYECKHX MOJIENeH,
BBIITOJIHEHUU UCCIIEN0BATEIbCKUX MPOEKTOB.

Takum 00pazom, peanuzanus coaepKaHusl y4eOHOro MpeaAMeTa OPUEHTUPYET Ha

NPUOPUTETHYIO POJIb NMPOLIECCYAIbHBIX XapaKTEPUCTUK yueOHOW paboThl, 3aBHUCSIIUX
oT mpoduias TmpodecCHoHaATLHOrO0 00pa30BaHUsI, MOJTYUYEHHs OIbITa HCIOJIb30BAHUS
MaTEeMAaTUKU B COJAEPKATEIbHBIX U MPO(PECCHOHATBHO 3HAYMMBIX CHUTYyalUsiX IIO
CpaBHEHHI0O C (OPMAIBHO-YPOBHEBBIMU  PE3YJIBTAaTUBHBIMH  XapaKTEPUCTUKAMHU
o0y4eHusl.

ConepxkaHue yuyeOHOro mpeaMera pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMU
COJZIEpKATENbHBIMU JTUHUSMHU 00y4EHUSI MaTeMaTHKE:

*  anrebpauyeckas JIMHUS, BKJIOYAlOUash CHCTEMAaTU3alldI0 CBEIEHUH O
qycliax; U3y4eHUE HOBBIX M 00OOILIEHHE paHee M3YUYEHHBIX orepanuii (BO3BEICHHE B
CTETIeHb, U3BJIEUCHUE KOPHS, IOrapu(PMUpPOBAHUE, CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
U OoOpaTHblE K HUM); HW3YYEHHE HOBBIX BHJIOB UMCJIOBBIX BBIPAKEHUN U (HOpMYyII;
COBEPIICHCTBOBAHMWE TPAKTUYECKUX HABBHIKOB M  BBIYHCIUTEIBHONH  KYIBTYpHI,
pacliupeHne U COBEPIIEHCTBOBAHME alreOpanyeckoro amnmnapara, CpOpMUPOBAHHOTO B
OCHOBHOW IIIKOJE, ¥ €ro MPUMEHEHHE K PEIICHUI0O MAaTEeMAaTHYECKUX W TMPHUKIATHBIX
3ajady;

*  TeopeTHKO-(QYHKUMOHAJIbHAS JIMHUSA, BKJIIOYAIOIIAas CUCTEMATU3ALMIO U
paciuipeHne CBEACHHM O (YHKIHAX, COBEPIICHCTBOBAHHE TpaUUECKUX YMEHHIA,
3HaKOMCTBO C OCHOBHBIMHU HJESIMH M METOJaMHM MaTeMaTHYECKOro aHajau3a B o0beme,
MO3BOJISIIOIEM  HMCCJENOBATh d3JEMEHTapHble (YHKIMM M peumarb MNpOCTEHIIne
reoMeTpudecKue, GU3nUecKue U Jpyrue NpuKkiIagHble 3a/1a4H;

* JIMHUA YpaBHEHWH W HEPAaBEHCTB, OCHOBAaHHAs Ha TIOCTPOCHUU U
UCCIIEJOBAHUM MaTeMaTHYECKUX MOJeNel, Mepecekaronasics ¢ anredpandeckon u
TEOPETUKO-(PYHKIIMOHAIBHOMN JUHUSMU U BKJIFOYAIOIIAs pa3BuUTHE U
COBEpILICHCTBOBAHUE TEXHUKH aJreOpanyeckux MpeoOpa3oBaHUi ISl pPELIEHUs
YpaBHEHUN, HEPaBEHCTB M CUCTEM; (POPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH U
MCCJIEI0BaTh MPOCTEHIINE MaTEMAaTUYECKIE MOJIENIN MPU PEUIEHUH MPUKIIAHBIX 3aa4,
3a]1a4 U3 CMEXHBIX U CIIEHUAIbHBIX TUCIUILINH;

*  TeoMeTpuYecKas JMHMS, BKIIOYAIOIAs HarJisigHble MPEICTaBICHUS O
NMPOCTPAHCTBEHHBIX (UTypaX M H3y4yeHHE MX CBOWCTB, (DOPMUPOBAHHE WM Pa3BUTHE
IPOCTPAHCTBEHHOT0 BOOOpaXKEHMs, Pa3BUTHE CIIOCOOOB I'€OMETPUUYECKUX HU3MEpPEHUH,
KOOPAMHATHOTO Y BEKTOPHOTO METOJIOB IS PEUICHHS] MAaTEMAaTHUECKUX U MPUKIIATHBIX
3a/1ay;

*  CTOXAacTHYeCKash JIMHUS, OCHOBaHHAas Ha pPa3BUTUM KOMOMHATOPHBIX
YMEHUHM, TMPEACTaBICHUA O  BEPOATHOCTHO-CTATHCTHUYECKHX  3aKOHOMEPHOCTSAX
OKPY>KaloILEro MUpa.



B Tematuyeckom miane mporpamMmsel ydeOHBIN MaTepuai mpeacTaBieH B Gpopme
YepeayIoLIerocs: pa3BepThIBAaHUSI OCHOBHBIX COJEPKATEIbHBIX JTUHUM (aaredpandyeckoi,
TEOPETUKO-(DYHKIIMOHANILHOM,  YpaBHEHUH W HEPAaBEHCTB,  I'€OMETPUYECKOM,
CTOXACTUYECKOM), UYTO TMO3BOJSET THUOKO HCHONB30BaTh UX pPACHOJOXKEHHE U
B3aMMOCBSI3b,  yUYUTBHIBas  TEXHOJOTMYECKUA  mpoduwib  mpodeccuoHaTBLHOTO
oOpazoBanus, crnenuduky ocBauBaemonr mnpodeccun CIIO 08.01.25 Macrtep
OTJICTIOYHBIX, CTPOUTENBHBIX U JEKOPATUBHBIX PabOT, TyOMHY M3y4eHHs] MaTepuala,
YPOBEHB TOATOTOBKH 00YYAIOUTUXCSI 110 MPEAMETY.

N3yuenne oOmieoOpa3oBaTelbHOM y4eOHON JUCHUIUIMHBI «MaremaTukay
3aBepIIaeTCs IMOABEACHUEM HTOTOB B (GopMe dK3aMEeHa B paMKaxX MPOMEKYTOUHOU
aTTecTanuu  oOydJarommxcs B Tmporecce ocBoenus ocHoBHou OIIOIT CIIO c
nojiydeHueM cpeaaero oodmiero oopazosanus (IITIKPC).

B pasnmene mporpammbl «CojepkaHue ydeOHOW IUCHUIUIMHBI) KypCHUBOM
BBIJICICH MaTepuaj, KOTOPbIA MpU HW3YYEHWH MaTeMaTUKU Kak 0a30BOM, Tak u
npoduIbHON yueOHON AUCIUILTUHBI, KOHTPOIIO HE TIOICIKHUT.



2. PE3YJIbTATBI OCBOEHUWS YUEBHOM JUCHUTIJIAHBI

OcBoenue copepxaHusi yueOHOM AUCHUIUIMHBI «MaTtemaTuka», obecrieurnBaer

JOCTIKEHNE 00YJarONUMUCS CIEAYIOMNX Pe3yIbTaTOB:
* JIUYHOCHIHBIX'

—  copMHUpPOBAHHOCTH TPEACTABICHUM O MaTEeMaTUKE KaK YHUBEPCAIbHOM
S3BIKE HAYKH, CPEICTBE MOJICTUPOBAHUS SIBICHWW M TPOIECCOB, UACSIX M METOJax
MaTeMaTHUKH;

— TIOHMMaHWE 3HAYMMOCTH MaTeMaTUKH JUISI  HAYYHO-TEXHHUYECKOTO
mporpecca, CGHOPMUPOBAHHOCTH OTHOIIEHUS K MaTeMaTWKe Kak K  4YacTu
00II1eueT0BEYECKOM KYJIbTYPhl Yepe3 3HAKOMCTBO C MCTOPHUEH pa3BUTHS MATEMaTHKH,
IBOJIIOIMEN MaTeMaTHYECKUX UICH;

—  pa3BUTHE JIOTMYECKOr'O0 MBIIIJIEHUS, MPOCTPAHCTBEHHOI'O BOOOpaKeHMUS,
ANTOPUTMHUYCCKON KYIbTYphl, KPUTHYHOCTH MBIIICHUS HAa YPOBHE, HEOOXOIUMOM JIJIS
Oynymelr mnpodecCHOHANBHON MESTENbHOCTH, MJIs MTPOJOJDKEHUS OOpa3oBaHHS W
caMo00pa3oBaHUs;

—  OBJIaJICHUE MATEMaTUYCCKUMHU 3HAHUSIMH U YMEHUSMH, HEOOXOIUMBIMHU B
MOBCEIHEBHON XU3HM, JJII OCBOCHHS CMEXKHBIX €CTECTBEHHOHAYYHBIX IUCIUIUIMH U
JUCIUIUIMH NPodeCCUOHANBHOrO IUKJIA, JJIs MONIydeHUs: 00pa3oBaHUs B 00JIacTIX, HE
TPEOYIOINX YrIIyOJIeHHOW MaTeMaTHYECKOW MOATrOTOBKY;

— TOTOBHOCTH M  CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM  YHUCIE
caM000pa30BaHUIO, Ha NPOTKEHUUM BCEH IKU3HM, CO3HATEIbHOE OTHOIIECHHE K
HEMPEPHIBHOMY O00pa30BaHUIO KaK YCJIOBHIO YCIEUNTHOM MpodecCHOHAIBHOW |
OOIIIECTBEHHOM IEATEbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSATEIBHOM TBOPYECKOH W
OTBETCTBEHHOW JI€ATEIbHOCTH;

—  TOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTenbHOM, OOIIECTBEHHO TMOJIE3HON, yueOHO-UCCIE0BATEIbCKOM, MPOSKTHOU U
JIPYTHX BUJIAX JEATCIbHOCTH;

—  OTHOIIEHHWE K MpOo(PEecCHOHATLHON MAESTENIbHOCTH KaK BO3MOXHOCTH
y4acTHsl B PEIICHUN JIMYHBIX, OOIECTBEHHBIX, TOCYIapPCTBEHHBIX, 00IEHAIIMOHATBHBIX
npooem;

* MemanpeomemHbIxX:

—  YMEHHE CaMOCTOSITEJIbHO OINpPEAENATh LETU JAEATEIbHOCTH U COCTaBIIATH
IUIaHbl  JEATEIbHOCTH;  CAMOCTOSITEIBHO  OCYIIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBAThH JICSITEIHHOCTD;

—  HCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsI JOCTHXKEHUSI MOCTABICHHBIX
ene W peanu3aldy IUIAHOB JICSITENIbHOCTH; BBIOMpATh YCHEIIHbIE CTPATeTud B
Pa3TUYHBIX CUTYAIHSX;



—  yYMEHHME NPOAYKTUBHO OOLIAThCA M B3aWMOJEICTBOBaTH B IMpOLECCE
COBMECTHOU NESITEIbHOCTH, YUUTHIBATh MO3UILMU APYTMX YYACTHUKOB JAESTEIbHOCTH,
s pexTUBHO pa3pemaTh KOHPIUKTHI;

—  BJIaJICHHE HaBBIKAMHM I[103HABATEJIbHOW, Yy4e€OHO-UCCIEI0BATEIbLCKON U
MPOCKTHOM JIESITENIbHOCTH, HaBBIKAMHU pa3penieHus npodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOAOB pEIIeHUs NPaKTHYEeCKUX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METO/0B MO3HAHMS;

— TOTOBHOCTH M CIOCOOHOCTH K CaMOCTOSATEIbHOM HH(GOPMAIIMOHHO-
MMO3HABATEILHON JIEATEIIbHOCTH, BKJIIOYas YMEHHE OPUEHTUPOBATHCS B Pa3IUUYHBIX
UCTOYHMKAX  WH(OpMaIMu, KPUTHYECKH  OICHUBATh U  WHTEPIPETUPOBATH
MHGOPMAIIHIO, TTOTYYaeMYIO U3 Pa3IMYHBIX HCTOYHHUKOB;

—  BJIAJICHUE SI3BIKOBBIMU CpPEICTBAMU: YMEHHE SICHO, JIOTMMHO U TOYHO
M3JIaraTh CBOK TOYKY 3PEHUs, UCIOJIb30BATh a/ICKBATHBIE A3bIKOBBIE CPEACTBA;

—  BJAQJCHHE HaBbIKAMU TIO3HABATENbHON peQIEKCUU KaK OCO3HAHUS
COBEpIIAEMbIX JEUCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUH,
IPaHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MO3HABATENbHBIX 3a/1a4 M CPEACTB JJIsl UX
JOCTHKCHUS;

—  LENeyCTPEMIIEHHOCTD B MOMCKax u MPUHSATUU pelieHui,
COOOpPa3UTENHHOCTh W HMHTYHUIIMS, PA3BUTOCTh NPOCTPAHCTBEHHBIX IMPEACTABICHHI;
CIIOCOOHOCTh BOCIPUHUMATH KPacoTy U TAPMOHUIO MUPA;

* nPeOMEMHbBIX

—  c(hOpMHPOBAHHOCTh TPEJCTABICHUN O MAaTeMaTHKE KaK 4acTH MHUPOBOM
KYJbTYpbl U MECT€ MaTeMaTHKH B COBPEMEHHOW IMBWIM3AIUM, CIIOCO0AX OMHUCAHUS
SABJICHUN PEAIbHOTO MUPA Ha MATEMaTUYECKOM SI3BIKE;

—  c(hOpMHPOBAHHOCTh MPEACTABICHUN O MAaTeMAaTHYECKHUX TMOHATHUIX Kak
BOKHEUIIINX MAaTEMAaTHUYECKUX MOJIENSX, MO3BOJISIIONIUX OMUCHIBATh U M3y4aTh pPa3HbIC
MPOLIECChl YW SIBJICHUS; MOHUMAaHUE BO3MOYKHOCTH AKCHOMATHYECKOIO IOCTPOEHUS
MaTeMaTU4YECKUX TEOPUIL;

—  BIJIAJICHHE METOJIaMH JI0KA3aTeIbCTB M AJITOPUTMOB PEILICHUS, YMEHHUE HX
MIPUMEHSITh, TPOBOJIUTH J10KA3aTEIbHBIE PACCYKACHUS B X0/ € PEIICHUS 3a/ayY;

—  BIIAJICHHE CTAaHJAPTHBIMU I[PUEMAMHU PELIEHUS PAlUOHAIBHBIX H
UppaIMOHANBHBIX, MOKA3aTEeNIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUH U
HEPABEHCTB, WX CHUCTEM; UCIIOJIb30BAaHUE T'OTOBBIX KOMIBIOTEPHBIX MPOrpPaMM, B TOM
YuCJIe JJIS MOUCKA MYyTH PEIICHUS U WUTIOCTPALIMK PEIICHUS] YPaBHEHU U HEPABEHCTB;

—  chOpMHPOBAHHOCTh  TPEACTABICHHH 00  OCHOBHBIX  TOHSITHSIX
MaTeMaTU4YECKOr0 AaHAJIN3a W MX CBOMCTBAaX, BIJIAJICHUE YMEHHEM XapaKTepU30BaTh
NoBeACHUE (PYHKIMH, UCIONB30BAHNUE TOJYUYECHHBIX 3HAHWU ISl ONMCAaHUS W aHAIW3a
peabHbIX 3aBUCUMOCTEN;
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—  BJAJCHUE OCHOBHBIMU TIOHATUSIMM O IUIOCKHUX H TPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpaxX, X OCHOBHBIX CBOMCTBAX;

—  chOpMHpPOBAHHOCTh YMEHHS pACIO3HABaTh TeoMeTpuueckue (GUrypbl Ha
4epTekKax, MOJAEIAX U B PEATbHOM MHUPE;

—  TPUMEHEHWE W3YYEHHBIX CBOWCTB Te€OMETpUYECKUX (puryp um dhopmyn s
pelIeHNsl TEOMETPUYECKHUX 3a7ad U 3aJ1a4 C IPAKTUYECKUM COAEPIKAHUEM;

—  c(hOpMHPOBAHHOCTh MPEACTABICHUI O MpoLEccax U SBICHUIX, UMEIOLIUX
BEPOATHOCTHBIA XAapAKTEP, CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUDE,
OCHOBHBIX MOHATHSAX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEM;

—  YMEHHUM HaAXOJIUTh M OILICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITHUH B
MMPOCTEUIINX IPAKTUUYECKUX CHUTyalUsIX KU OCHOBHBIE XapaKTEPUCTHUKU CIyYaWHbBIX
BEJINYMH;

—  BJIAJICHUE HABBIKAMHU MCIIOJb30BAHUS T'OTOBBIX KOMIBIOTEPHBIX MPOrpaMM
[IpY PELICHUU 3a]a4.
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3. CTPYKTYPA U COAEP) KAHME YYEBHOI'O IIPEJIMETA

3.1. O0bem y4eOHOro nmpeaMera ¥ BUAbI Y4eOHOH padoThl

Bun yueOHoi padoThl Ofnem
4acoB

O0Bem o0pa3oBaTe/IbHON HATPY3KH, Yac 464

Obsi3aTesibHAsI Ay IUTOPHAsSE YueOHAasi HArpy3Ka (Bcero) 309

B TOM YHCJIE:

71a00paTOPHBIC 3aHITHS -

IPAKTUYECKUE 3aHATUS 150
KOHTPOJIbHBIE PA0OTHI 37
MPOMEXKYTOUHas aTTecTanus B (hopMe IK3aMeHa 4

155

CamocrosiTesibHast padoTa o0yvarierocs (Bcero)
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3.2. TemaTuyeckoe IJIaHUPOBaHKeE U coaepkaHue yueOHoro npeamera OVIIL. 04 MaremaTtuka

HaumenoBanme pa3aejioB U Couepmalme yqeﬁﬂoro MaTepuaJjia u q)Oprl OpraHm3alviu 1eATeJbHOCTH Oome XapaKTep“CT“Ka OCHOBHBIX BHOB
Tem ofyMAImExCH M JeATeIbHOCTH 06yqalo1uuer0csul (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 POJIbI0 MAaTEMAaTHKH B
TEXHOJIOTHSIX M TPAKTUYECKOM AesiTenbHOCTU. Llenu u 3amaum u3ydeHus HayKe, TEXHUKE, YKOHOMHUKE,
MaTEeMaTHUKd TPU  OCBOEHHHM Tmpodeccun: MacTep  OTIACIOYHBIX, UH)OPMAIIMOHHBIX ~ TEXHOJOTHSAX |
CTPOUTEJIbHBIX U IEKOPATUBHBIX padoT. MIPAKTUYECKOU EATEIbHOCTH.
JlabGopaTtopHblie padoThI - O3HakoMJIEHHE C LEeISIMU M 3a/JadyaMu
IIpakTHYeckue 3aHATHS - MU3y4YEHUs] MAaTEeMAaTHKH IIPU OCBOCHHH
KonTpoabHas padora «BxogHoe JHarHOCTUPOBAHHE» 1 npodeccuii CIIO wu chneuuanpHOCTEH
CamocTrosiTeIbHas padoTa 00y4aIIIHXCS 5 CIIO.
TBopueckas pabora: Dcce «MaTemaTHKa B Moeil mpodeccun»

Pa3znen 1. Anreopa. 52

Tema 1.1: 12 | Beimonsnenue JeUCTBUM c

IToBTOpEHUE Coaep:xxkaHue y4eOHOro MaTepuaJia paluroHaIbHBIMU YUCJIAMHU.

0a3MCcHOro Marepuasa [MpakTn4yeckue 3aHATHS npeobpa3oBaHue anreOpandecKux

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

OCHOBHOM HIKOJIBI. 2. JleiicTBHsI HaJ[ alreOpanvIeCKIUMH BBIPKCHUSIMHU. KBaJIPAaTHBIX, PAlIMOHAIBHBIX YPABHECHUIA,
3. Pemienue ypaBHeHUI, HEPABEHCTB U UX CUCTEM. 10 | HepaBeHCTB M HX CHCTeM. Pemrenune
4. PemieHune TEKCTOBBIX 3a]1a4. TEKCTOBBIX 3aja4. Pemenue ynpaxHeHU
5. Pemenune ympaxHeHuit «Apudmernyueckas U TeOMETpHUUYECKas Ha MIPUMCHCHHE CBOWCTB
IIPOrPECCUM». apu(METHUECKOM U  TEOMETPHUECKOM
JlabopaTtopHblie padoThI - IPOTPECCHIA.
KonTpoabnas padora «IloBTopeHue kypca anredpbl OCHOBHOM IIKOJIbI» 1
AHanmM3 KOHTPOJIBHOM paboTBhI. 1
CamocTtosiTesibHast padoTa 00y4yaommXxcs
Boinonnenwuii 3aganuii: «JleficTBHUS ¢ OOBIKHOBEHHBIMH U ACCATHYHBIMHU 5

npobsimuy, «Perienue kBaJpaTHBIX YpaBHEHHU U HEPAaBEHCTBY.
«PelieHre TEKCTOBBIX 3a/1au».
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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 svruucnenus. Komnnexcnvle uucia Brimoinenne apudMeTHIECKIX
JlabopaTopHbie padoThl - JIEUCTBUM HAJl YUCIIAMH, COYETAs] YCTHBIC
IIpakTH4eckne 3aHATHSA Y IUCbMEHHBIE TPUEMBI.
1. [leticTBHsI ¢ OOBIKHOBEHHBIMH M IECITHYHBIMHU APOOSIMH. 3 Haxoxxnenve npuONMKeHHBIX 3HAUYCHHUM
2. Boiuncnenus ¢ 1eHCTBUTEIbHBIMU YUCIAMH. BEJIMYMH M MOTPEIIHOCTEN BBIYMCIICHUN
3. Beruuciaenust mpuOIMKEHHBIX 3HAYCHHH. (abconroTHOM u OTHOCHUTEJILHOMW);
Konrpoabnas padora «Pa3BuTue NOHATHS 0 YN CJIE» 5 CPaBHEHHE YUCIIOBBIX BBIPAXKEHUM.
AHau3 KOHTPOJIBHOU PaOOTHI. Haxoxnenue OIMOOK B
CamocTrosiTe/ibHas padoTa 00y4alouuxcst npeoOpa3’oBaHUAX U BBIYHMCIEHHAX
Boimonnenue 3agaHuii «BBIYMCIEHHS C LENBIMU U PallMOHAIbHBIMU (oTHOCHTCS KO BCEM ITYHKTaMm
guciaamMm», «JlelcTBus ¢ OOBIKHOBEHHBIMHU M JIECSITHYHBIMU APOOSMU, 5 pOrpaMMBbl)
«BpruucneHust ¢ JACUCTBUTENIBHBIMU  4YHMCIaMW»,  «BblaucieHus
NpUOTHKEHHBIX 3HAYCHUI.

Tema 1.3: 30

Kopnu, crenenn n Coaepxanue yueOHOro MmarepuaJia O3HakOMIJIEHME C TOHATHEM KOpHA N-U

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

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

pallMOHANIBHBIX M WPPALMOHAIBHBIX  CTEHNEHHBIX  BBIPAXKCHUM. paguKabl.
[TpeoOpa3oBaHre MOKa3aTENbHBIX U JIOTApU(OMUUECKUX BBIPAKESHUH. Brimonnenue pacuetoB mo Qopmyiam,
JlabopaTopHble padoThI - COJIEpXKAIIUM PAJHUKaIbI, OCYIIECTBIIAA
IIpakTHYeckne 3aHATHS 16 | HeoOXoaMMBbIe 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 PaBHOCUIIBHOCTH
BBIDAKCHUM C paaukaizamu. Pemnienue
UPPALMOHAIIBHBIX YPABHEHUH.
O3HaKOMJICHHE C TOHSTHEM CTEICHH C
JICHCTBUTEIILHBIM IIOKA3aTEIICM.
Haxoxnenune 3HAa4YCHUU CTCIICHU,
UCIIONb3Ys npu HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPE/ICTRA.
3anucheiBaHUE KOPHS N-il CTETIEHU B BUJIE
CTENEHW C JPOOHBIM TMOKa3aTelIeM W
HA000POT.

DopMyIMpPOBAHUE  CBOMCTB  CTEIEHEH]
Brlunciienue creneHen ¢ panMoOHaIbHBIM
MOKa3aTeyieM,  BBIIIOJIHEHUE  MPUKUJIKK
3HAYEHMSI CTEIICHU, CPABHEHHUE CTETICHEH.

KonTpoabnbie padoTsl ITpeoGpa3oBanue YHCIIOBBIX u
1. «KopHu u cTreneHn» 4 OYKBEHHBIX BBIPAKEHHUH, COJAEpKAIIUX
AHanm3 KOHTPOJIBHOH pabOTHI. CTCIICHH, NIPUMEHsS CBOMcTBa. Pemenue
2. «Jlorapudm. Jlorapudm uncna» IIOKa3aTEJIbHBIX YPAaBHEHUM.
AHanm3 KOHTPOJIBHOH pabOTHI. O3HaKkoOMJIEHHE C NPUMEHEHUEM KOpHEU
CamocTtosiTesibHast padoTa 00y4yaommXxcs M CTCNECHEH NpPH BBIYMCICHHH CPEIHMX,
Beinonnenre MHAUBUAYATBHBIX M (PPOHTAIBHBIX 3a1aHuil «KopeHb N-oif ACICHUH OTPE3Ka B «30JIOTOM CCUCHUM.
creneHn», «CBoWCTBa cremneHei», «lIpeoOpa3oBaHus palMOHATBHBIX H 15 Pemienne  NpUKIAaHBIX  3a1a4  Ha
UppaIMOHABHBIX CTETIEHHBIX BBIpAKEHHIT», «CBONCTBA JIOTapH(PMOBY, CJIOKHBIC IPOLCHTBI.
«IIpeobpazoBanus MOKa3aTEIbHBIX U JIOTapU(PMUUECKUX BBIPAKESHUI.
WHnuBuayanbHeIi poekT «Jlorapudmbl BOKpYT Hac.

Paznen 2. I'eomerpus 25

Tema 2.1: \ Copaepxanue yueOHOIro MmarepuaJia 9 ®opmynaupoBka u HpHUBE/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. INapanenbHOe NMPOEKTUPOBaHUE. [1101a0b OpMOSOHANbHOU 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 (PUTYpaMu B IPOCTPAHCTBE.

9. IlapannenbHOE MPOEKTHUPOBAHUE U €ro CBOICcTBa. Teopema o niowaou
OPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

10. B3anMHOe pacrosioskeHne NPOCTPAHCTBEHHBIX QUTYP.

12

KonTtposibHbie padoTsl

1. «IlapamienbHOCTh B IPOCTPAHCTBE.
AHanu3 KOHTPOJIBHOU paboTHI.

2. «IleprneHAUKYISIPHOCTD B IPOCTPAHCTBE.
AHanu3 KOHTPOJIBHOU PaOOTHI.

JI0Ka3aTeIbCTB MIPU3HAKOB B3aMMHOT'O
pAacloJiOKeHUs] TPSMBIX M TUIOCKOCTEH.
PacnozHaBanue Ha uepTekax M MOIEIAX
Ppa3IMYHbBIX cly4daeB B3aUMHOTO
PACIONIOKEHUSI TNPSIMBIX U IUJIOCKOCTEH,

apryMEeHTHPOBaHHE CBOMX CYXIECHUH.
dopMynMpoBaHUE OIpPENCICHUH, TPU3HAKOB
u CBOICTB napajuIeabHbBIX u
HEePHEeHIUKYIISIPHBIX IUIOCKOCTEH,
JIBYTPaHHBIX U JIUHEHHBIX yTJIOB.
BhimosiHeHHe IOCTPOEHHS YITIOB  MEXAY
MPSIMBIMHU, TPAMON U TJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU o OTIMCAHUIO u
pacro3HaBaHUe UX Ha MOJIEISIX.

[IpumeHeHue  NpU3HAKOB U CBOMCTB
pacroNoXeHnss NPSAMBIX M IUIOCKOCTEH INpHU
peLIeHNH 3a1ad.

H3zobpaxenue Ha PHUCYHKax u
KOHCTPYHPOBaHNE Ha MOJIEIISIX
NEPIEeHANKYSIPOB M HAKJIOHHBIX K
TUTOCKOCTH, MIPSIMBIX, napaieTbHbIX
IUIOCKOCTEH, YIJIOB MEXAy MpsIMOH U
TUTOCKOCTBIO U 00OCHOBAHHE TIOCTPOCHHUS.
Pemenue 3a1a4 Ha BBIYHUCIICHHE
reoMeTpuyeckux BenuuuH. OmnuchIBaHUE
paccTosiHUsl OT TOYKH JO IUIOCKOCTH, OT
MIPSIMOH /10 TTIOCKOCTH, MEXAY IIOCKOCTSMU,

MEXIy  CKPEHIMBAIOIIMMUCA  IPSIMBIMH,
MEXIY TPOM3BONBHBIMH  (QHUTYpaMH B
MIPOCTPAHCTBE.

q)OpMyJ'H/IpOBaHI/IC 1 JOKa3bIBAHHUEC OCHOBHBIX

16




CamocTtosiTesibHast padoTa 00y4YarOIUXCH

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 MIIOCKOCTEW.

NuauBuayanbHbli npoekT «CUMMETpUS B IPUPOJIE U HA MPAKTUKE».

TEOpEM 0 PacCTOSHUAX (Teopem
CyIIIeCTBOBAHMUS, CBOHCTBA).

H300paxeHne Ha uYepTeXkax U MOACIAX
paccTosiHMsI W OOOCHOBaHHME  CBOMX
cyxaeHnid. OrmpenencHue W BBIYUCICHHUE
paccTosiHMil B HpocTpaHcTBe. IIpuMeHeHue
dbopMyn u TeopeM IUIAHUMETPUH  JUIA

12 pelieHus 3a1ay.
O3HaKoOMJICHHE C ITOHSTHEM napauIeJbHOT'O
IMPOCKTHUPOBAHMUA U €0 CBOMCTBAMHU.
[Ipumenenne Tteopuu musi  0OOCHOBaHHS
MOCTPOEHUI U BBIYUCIICHUN.
ApryMEHTUpPOBaHHE CBOUX CYXIEHUH O
B3aMMHOM PacCroJOXCHUN
MIPOCTPAHCTBEHHBIX (HUTYP.
Pasnea 3. KomOunaropuka. 15
Tema 3.1: Copaepxanue yueOHOro marepuaJia W3yuenue mnpaBuia KOMOMHATOPUKU H
Komo0unaropuka. 1. OcHoBHBIE TOHATHA KOMOMHATOPHKH. 3aJadyd Ha MOJACYET 4YHUCIa IIPUMEHEHNE npu penIeHnn
pa3MelIeHU, NMepecTaHOBOK, codeTaHuil. Pemenme 3amau Ha mepeOop 8 KOMOMHATOPHBIX 3a/1a4.
BapuanToB. ®Popmyna OuHoma HproToHa. CBolicTBa OMHOMMHAIBHBIX Penrenne KOMOMHATOPHBIX 3a/ta4
kodpunmenToB. Tpeyronpauk [lackais. METOAOM Tmepebopa M TO MpaBHILy
JlabopaTopHblie padoThl - YMHOKCHHUS.
HpaKTuqecxne 3AHSATHUS O3HaKoOMIIEHHE C MMOHATHSIMHA
1. Uctopust pa3BuTHs KOMOMHATOPUKHU U €€ POJb B Pa3sNUYHBIX chepax KOMOUHATOPMKHU: pa3MCIICHUSMU,
YeJIOBEUECKOH )KU3HENEATEIbHOCTH. COYCTAHUAMM, NepeCTaHOBKaMU 2
2. [IpaBuia komOMHATOpUKH. Pemenne KoMOMHATOPHBIX 3a/1a4. 5 (dopMynamu A7l UX BEIYUCIICHUS.
PasMeneHus, COUeTaHUs M IEPECTAHOBKH. OObsicHeHHE U IPUMEHEHUE GopMyI I
3. bunom Hetorona u tpeyronsuuk Ilackans. [lpuknaansie 3agauu. BBITHCIICHUS pa3sMELIECHUM,
KonTpoabHas pa6ora «jIeMeHThl KOMOMHATOPHKH» 1 | MCPCCTAHOBOK M COYCTAHMM  IIpH
AHanu3 KOHTPOJIBHOUM pabOTHI. 1 PCHICHN 3a/1a4.
CamocrosiTesibHasg padoTa 00y4yaoImuxcs Osmaxomnerne ¢ Gunomom Helotona u
Beinosnnenne nHANBUYaTbHBIX U (ppoHTaNBHBIX 3a1aHuil «[IpaBuma TpeyronbHuKoM Ilackayi.
KOMOMHATOpUKW», «Pa3melenus, epecTaHOBKU, coueTaHUus», «buHOM 8 Pemenne TPAaKTHHUCCKUX 324 €
HEI0TOHAY. UCIIOJIb30BAaHUEM TIOHATUH M IPAaBUI
CooOuienne «3HaeTe I BbI?» (CBEIEHUS U3 UCTOPUH KOMOWHATOPUKH). KOMOHHATODHKH,
Pa3znen 4. CrepeomeTtpust 22
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Tema 4.1: Coaepxanue yueOHOIro MmarepuaJia O3HakOMJIEHHE C TIOHSATUEM BEKTOpa.

Koopaunatsl 1. IIpsmoyronpHas (IekapToBa) CUCTEMa KOOPAWMHAT B IMPOCTPAHCTBE. N3yyenue JIEKapTOBOM CHUCTEMBI

BEKTOPbI dopMyna paccTOSIHUH MeX1y ABYMS TOUKaMU. Ypaenenus cgepeoi, KOOpJMHAT B MPOCTPAHCTBE, IOCTPOEHUE
NJIOCKOCMU U NPAMOII. [0 3aJaHHBIM KOOpJAMHAaTaM TOYEK U
2. Bektopsl. Moayns Bektopa. PaseHctBOo BekTOpoB. CliokeHHE 11 IUIOCKOCTEH, HAaXOXXIEHUE KOOPAWHAT
BEKTOPOB. YMHO)XEHHE BEKTOpa Ha 4Hcio. PasnojkeHue BeKTopa IO TOYEK.
HaIpaBJICHUSM. YTOJI MeXAy AByMs BekTopamu. lIpoeknus Bekropa Ha HaxoxneHune ypaBHEHUH OKPYHOCTH,
ocb. Koopaunats! Bektopa. CkansipHOe IPOU3BEIEHUE BEKTOPOB. chepsl, IIJIOCKOCTH. Brruncnenue
3.  Hcnonp3oBaHMe  KOOpAMHAT W BEKTOPOB IpU  PELICHUU PacCTOSHUN MEX1y TOUKaMH.
MaTeMaTHYECKUX U MPUKIATHBIX 3a/1a4. W3ydyeHne CBOMCTB BEKTOPHBIX BEJIMYUH,
JlaGopaTopHblie padoThI - MpaBWI  PA3JIOKEHHUS]  BEKTOPOB B
IIpakTHYeckune 3aHATHA TPEXMEPHOM  NPOCTPAHCTBE,  IPABUI
1. Bexropsl. JleicTBUS C BEKTOpaMHu. HaXOXICHHUA KOOPAMHAT BEKTOpa B
2. JlexapToBa cuCTEMa KOOPIAMUHAT B IPOCTPAHCTBE. IPOCTPAHCTBE, MPABHI  JACHCTBUH C
3. YpaBHEHHE OKPYKHOCTH, CQEPBI, INIOCKOCTH. BCKTOpaMH, 3a/JaHHBIMH KOOpJIMHATAMH.
4. PaccTostHuE MEXAY TOUKAMM. 9 [Ipumenenue TeOpuM MpH  PELICHUH
5.JIecTBHS C BEKTOpAMU, 3aIaHHBIMU KOOPJAUHATAMH. 3a71a4 Ha JIEHCTBHS C BEKTOPaMH.
6. CxaysipHOE NTPOU3BEICHNUE BEKTOPOB. N3y4enne CKamspHOrO  MPOM3BEICHHS
7. BeKTOpHOE ypaBHEHHUE NPSIMOU U IIJIOCKOCTH. BEKTOPOB, BEKTOPHOT'O YpaBHCHUS
8. lcnonp3oBaHie BEKTOPOB MPU 10KA3aTEIbCTBE TEOPEM CTEPEOMETPHH. npsiMod M TIOCKocTH.  lIpumeHeHue
KontpoabHas padora «KoopanHaTbl 1 BeKTOPbD) 1 TEOPHH IIPU PEIIECHUH 3a]a4 Ha JCHCTBUA
AHanu3 KOHTPOJIBHOU PaOOTHI. 1 C BEKTOpaMH, KOOPAMHATHBIA METOJ,
CamocTtosiTesibHast padoTa 00y4YarommXxcs IIPUMEHCHNUE BEKTOPOB Ul BBIYHCICHUA
BrimotHeHMEe MHIMBUAYATBHBIX U (POHTAIBHBIX 3aJaHuil  «PaccTosHue BEJINYMH YIJIOB M PACCTOSHHIL.
MeXIy IByMsi Toukamu. KoopauHaThl cepeauHbl OTpe3kay, «JledcTBus OsHakoMJIeHHe ¢ JI0Ka3aTelbCTBAMHU
HaJl BeKTopamMm», «CKanspHOEe MPOU3BEICHUE BEKTOPOBY», «Yronm mexnay | 11 | TCOPEM  CTEPCOMETpHM O  B3aHMHOM
BEKTOPAMM», «YTOJI MEKIY BEKTOPAMMY. pacIonoKEHUH MPAMBIX U MJIOCKOCTEH ¢
[Ipesentanmst Ha Temy «Mcronb30BaHME KOOPAWHAT U BEKTOPOB MpHU HCII0JIE30BaHUEM BEKTOPOB
pElIeHNH MaTeMaTHYeCKUX U MPUKJIAJIHbIX 3aau».

Pasnen S. OCHOBBI TPHTOHOMETPHH. 35

Tema 5.1: 5 N3yuenue paziaHHOT O MeToJa

OcHOBHbIE IOHATHSA Coaepxanue yueOHOIro MmarepuaJia MU3MEPEHUs yITIOB BPAILCHUS U UX CBA3U
1. Papuannas mepa yria. BpamarensHoe npmkenue. CHUHYC, KOCHHYC, 4 ¢ TpagycHoi Mepoi. M300paxkenue yrios

TaHI'CHC 1 KOTAaHI'CHC 4YHuCJia.

BpAalllEeHUsI HAa OKPYKHOCTH, COOTHECEHHUE
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JlabGopaTopHblie padoThI

BCJIMYHMHBI yTJIa C €ro pacroJI0KCHUEM

IIpakTHYeckne 3aHATHS 1 dopMynupoBaHue omnpezeeHui
1. Panrannblii MeTOA U3MEPEHUS YIIIOB BPAIIEHUS U CBSA3b C IPalyCHOM TPUTOHOMETPUYCCKUX  (QYHKIUH  JUIst
Mepoi YIJIOB  IOBOPOTa U OCTPBIX  YIJIOB
KonTpoJsbHbie padoThl - IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA u
CamocTtosiTesibHast padoTa 00y4yaommXxcs 5 00BSICHEHHE UX B3aUMOCBSI3H.
BrimonHeHre HHIUBUAYATBHBIX U (PPOHTANBHBIX 3adaHui «CUHYC,
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  JJIS
TOKIECTBA @opMyiisl cnoxkeHus. Popmyisl yaBoeHUs1. Popmynvl NOJ0OBUHHO20 Yea. BBIYHCJICHHS 3HAYECHUU
JlabopaTopHblie padoThl - TPUTOHOMETPUYECKUX  (QYHKIMHA 1O
IIpakTHYeckne 3aHATHSA OJIHOY U3 HHX.
1. OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA. 3 Nzyuenune OCHOBHBIX bopmyn
2. ®OPMYITBI CITOKEHHSL. TPUTOHOMETPHUH: (HOPMYIIBI  CIIOKEHUS,
3. ®opMyInbl YABOCHHS. YABOCHMUSI. O3HakoMIIEHHE co
KOHTpOJIbHLIe paﬁOTb] - CBOMCTBaMU CUMMETPHUHU  TOYEK Ha
CamocrosiTesibHas padoTa o0y4aroumuxcst CJIMHIYHOH OKPY)XHOCTH M NPUMEHEHHE
BrimonHeHNe HHAMBUAYATbHBIX U QPOHTATBHBIX 3a1aHuil «DopMyITbI 5 X JUIsL BBIBOJA (POPMYJT IPUBCIACHHUS.
MPUBEICHUD, «DOPMYIBI CIOKEHUSI.
Tema 5.3: S
IIpeodpa3oBanue Coaepxanue yueOHOro MaTepuaJia 2
NpOoCTeHuX 1. [IpeobpazoBaHusi CyMMBbI TPUTOHOMETPUYECKUX (DYHKITUN B Nzyuenune OCHOBHBIX dhopmyn
TPUTOHOMETPHYECKHX | MPOU3BEACHUE U POU3BEACHUS B CyMMY. BuipasiceHue npeoOpa3oBaHus CYMMBI
BbIPAKEHHUH. MPULOHOMEMPUYECKUX DYHKYUL Yepe3 MAH2eHC NOJOBUHHO20 ApeyMeHmdA. TPUTOHOMETPUIECKUX byHKINN B
JlaGopaTopHblie padoThI - MPOU3BEJACHUE U NIPOU3BEACHUSA B CYMMY
IIpakTHYeckune 3aHATHS U TOPUMEHEHUWE TpPHU  BBIYHCICHHUH
1. [TpeoOpazoBaHusi CyMMbI TPUTOHOMETPUYECKUX (PYHKITUN B 1 3HAYEHUS TPUTOHOMETPUUYECKOTO
NIPOU3BEICHUE, TPe0Opa30BaHNEe MPOU3BEIEHUS] TPUTOHOMETPHUECKUX BBIPAXKEHUS U YIIPOILEHHUS €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 TPUTOHOMETPUUYECKUX BBIPAXKECHUI,
«[IpeobpazoBaHus MPOCTEUITNX TPUTOHOMETPUUECKUX BBIPAKEHUI».

Tema 5.4: 15

Tpuronomerpuyeckue | Coaep:kaHue yueOHOro MaTepuaJa Pemenue o dbopmynam u

YPaBHEHHS H 1. Ilpocreiimme TPUTOHOMETPUYECKUE  ypaBHEHUs. [Ipocmeviuiue 8 TPUTOHOMETPUYECKOMY Kpyry

HEPaBE€HCTBA mpucoHOMempuyecKue HepaseHcmada. MPOCTCHUIINX TPUTOHOMETPUICCKUX
2. OOpartHble TPUTOHOMETpHYECKHE (QYHKIMU. ApPKCHHYC, apKKOCHHYC, YPaBHEHUH.
ApKTaHTeHC. [IpumeHeHne OOIIMX METONOB pPEILEHUS
JlabopaTopHble padoThI - ypaBHEHUH (MpUBEJEHUE K JIMHEWHOMY,
IpakTHYecKHe 3aHATHSA KBaJIpaTHOMY, METOJl pa3JIOKEHHs Ha
1. OOparHble TpUroHOMETpHYeCKHe (YHKIMH: apKCHHYC, ApKKOCHHYC, MHOKHTEJIH, 3aMEHBI MEPEMEHHOM) Npu
ApKTaHTCHC. 5 pelIeHnn TPUTOHOMETPUUECKHUX
2. IIpocreiiiye TPUrOHOMETPUYECKNE YPABHEHUS. YPaBHEHHH.
3. Ilpocreiiiirie TPUrOHOMETPUUECKHUE HEPABEHCTBA. YMenue oTMeuaTb Ha Kpyre pelleHus
Kontpoabnas padora «Tpuronomerpuuyeckue ypaBHeHH D). 9 NPOCTEHIINX TPUTOHOMETPUICCKUX
AHanu3 KOHTPOJIBHOU PabOTHL. HEPABCHCTB.
CamocTosiTeIbHAs paGoTa 00yaromuXcst O3HakoOMJICHHE C TIOHATHEM vo6paTHr,1x
BrinosHeHne MHANBUAYAIbHBIX U QpOHTAIBHBIX 3a1aHuil «IIpocTeiiime TPUTOHOMETPHUHCCKUX (I’WEKHHH
TPUTOHOMETPUUECKUE YPAaBHEHUS. Vzyyenne — onpejeneHnii  apKcHHYca,
Cnenatb coobuienne «3HaeTe 1 BbI?» (CBEACHHS M3 UCTOPUU 8 apKKOCHHYyCa, — dpKTaHICHCA — HHCTIA,
TPHTOHOMETPHIH). q)OpMyJ'II/Ipf)BaHI/Ie uX, HM300pakeHue Ha

€AVMHUYHOW OKpYKHOCTH, IPUMEHEHHE
MIpY PEUICHUH YPaBHEHUM.
Pa3znen 6. PyHKIMHU, HX CBOICTBA M rpaduku 24
Tema 6.1: ®ynkuuu u | Coaepkanue yueOHOro marepuajia O3HaKOMJICHHE C TOHSTHEM IEePEeMEHHOIA,
7 3aBUCUMOCTEN

rpaguxu.

npuMepamu MCKOY
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1. ®ynuknus. O6nacTe ompeeseHuss U MHOXKECTBO 3HAa4YeHMi; rpaduk
byHKIIMKM, TOoCcTpoeHue rpaduKoB (QYHKIMNA, 3aJaHHBIX Pa3TUYHBIMU
CIOCOOaMHU.

2. CsgoiictBa (yHKUIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTD,
OTPaHUYEHHOCTh, TEPHOAMYHOCTh. [IpOMEXYTKHM  BO3pacTaHue U
yObpiBanue (Qynkiuu. HauOomnbinee M HauMeHbllee 3HAYEHHS, TOUKH
skcTpemyma. ['padmdeckas uarepnperanus. [Ipumepsl QyHKIIMOHATEHBIX
3aBUCUMOCTEHl B pealbHBIX Npoleccax U SABICHUSIX. ApHMeTHdecKue
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 (QpyHKIH, €€ 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 MEXKy IEPEMEHHBIMU B PEajIbHBIX MPOLIECCAX
U3 CMEXHBIX TUCLHUIUIMH.

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

3. UccnenoBanue pyHKIUH.

4. CoiicTBa JIMHEHHOMN, KBaIpaTUYHOM, KYCOYHO-IMHEHHON 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'apmonnyeckue konebanus. [Ipukiaaneie 3aaauu.

9. Iloka3zarenbHble, JOorapu(pMUUEecKue, TPUrOHOMETPUUECKUE YPABHEHUS
1 HEPaBEHCTBA.
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MepeMEHHBIMHU.
O3HakoMJIeHWE C TOHATHEM Tpadwuka,
ompeleNieHue  NPUHAUIEKHOCTH  TOYKH
rpapuky  ¢yHkuun.  OnpejpeneHue 1o
(dopmyIe npocTeiiiel 3aBUCUMOCTH, BUAA €€
rpapuka. BeipaxxeHne mo Qopmyne OmHOU
NepeMEHHON uepe3 Apyrue.

O3zHakoMJICHHE C ompejaeneHueM (QyHKIHH,
(hopMyIupoBaHUE €ro.

Haxoxzaenue oOnactu  ompeneneHus |
o0racTi 3HaYCHUH (QYHKITHH.

O3HakoMJIeHHE c MpUMepamu
(YHKIMOHATBHBIX 3aBUCUMOCTEH B
pealibHBIX ~ Ipoleccax U3  CMEXHBIX
JTUCLUIUIUH.
O3HakoMmIIeHuE c
paccyXIeHUsIMU HEKOTOPBIX
JUHEHHON W  KBagpaTUYHOH  (QyHKIMIA,
MPOBEJICHUE  HUCCIEJOBaHUS  JIMHEWHOM,
KyCOYHO-JIMHEHHOM, JIpOOHO-TMHEHHON U
KBaJIpaTUIHON (YHKIMHA, TOCTpPOCHHE WX
rpaduxoB. [loctpoenue u ureHue rpadukon
¢ynkumii. UccnenoBanue QyHKIuM.
CocraBneHue BUIOB (YHKLHUH HO JaHHOMY
YCIIOBHIO, pEIIEHUE 33/1a4 Ha IKCTPEMYM.

OKa3aTeIbHBIMU
CBOWCTB

Brimonnenne  mpeoOpaszoBanmii  rpaguka
(GYHKIHUH.
[Ipumenenne  cBOWCTB  (QYHKIMIA  TIpH

HCCJIEI0BAaHUN YPAaBHEHHUN UM PEIICHUU 33]a4
Ha dKCTPEMYM.

O3HakOMJIEHHE C TOHSATHEM  CIIOKHOM
(yHKIHH.
Brluncnenne  3HadeHnd  QyHKOIMH 1O

3HAYEHHIO apTyMeEHTa.

Onpenenenue MoJIOKEHNs TOYKU Ha rpaduke
II0 €e KOOpAMHAaTaM U Hao0OopoT.
Hcnonp3oBanne CBOMCTB (YHKUMH AT
CpaBHEHUS 3HAYEHUU CTereHen u
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KonTpoabnas pabora « DyHKuuu u ux rpadpuxm» 5 Jaorapu(mMoB.
AHanus KOHTpOJ'IBHOfI pa6OTBI. HOCTpOCHI/Ie I‘pa(bI/IKOB CTCIICHHBIX "
CamocrosTebHas paoTa 00yYarommMXxcst TIorapupMIIECKHX QyHKIH.
BrimonHeHne nHIUBUAYATbHBIX U (PPOHTANBHBIX 3adaHi «CBOICTBa Pemenue TIOKa3aTCIIbHBIX 1
[IpeobpazoBanue rpaduxony, «CTerneHHast GyHKITU. JIOrapHQMHECKIIX YPABHEHMI 1 HEPABEHCTB
pynKumm», «IIpeodp p ’ yH 10 U3BECTHBIM aJIrOPUTMAaM.
[lpezentammu Ha Tembl: «['paduk QyHKIMH, MOCTpoeHHE TpaduKoB OSHAKOMJICHEE C TIOHATHEM HCIDCPEBHON
GyHKIMM,  3aJaHHBIX  pa3lW4YHBIMU  criocobamu»,  «lIpomexyTku IePHOANTECKOi bYHKIHH, (hOPMYTHPOBAHHE
BO3pacTaHusi W yObIBaHUS, HAMOOJbIIEE U HAUMEHbIIIEEe 3HAUYCHHUS, TOUKU CBOJCTB CHHYyCa H KOCHHYCa, IOCTPOEHHE HX
skcTpemymay, «lIpumenenue norapubmudeckoil GyHKIUU B )KUZHI. rpadHKOB.
BrimonHeHne HHAUBUAYaTbHBIX U (DPOHTANBHBIX 3aJaHUI HA O3HaKOMIICHHE C MOHSTHEM TapMOHHYECKHUX
uccienoBanue QyHKIUN U mocTpoeHue rpadukoB G yHKIHI. KOJeOaHUil W TNpPHUMEpaMH TapMOHHYECKUX
Pedepart «[IpumeneHne nokazaTtenbHON (QYHKIIMH B )KU3HU, HAYKE, 12 KoNeOaHui Ui ONMCaHWs MPOLECCOB B
TeXHHKE). ¢$u3uKe U APYrux o0IacTIX 3HAHUS.
Coobienue «Tpuronomerpudeckre GyHKIUM Ha CIYKO€E y UEIOBEKAY. OsHakomneHHe ¢ TIOHATHEM  PasphIBHOM
nepuoandeckoi GyHKuum, GOopMyITUPOBAHUEC
CBOWICTB TAHT€HCA U KOTAHTCHCA, IOCTPOCHHE
UX TpaguKoB.
[Tpumenenue CBOMCTB (00250910715 QDI W) U
CPaBHCHHS 3HAYCHHUI TPUTOHOMETPHUICCKHX
(YHKIMHA, peleHus TPUTOHOMETPHUYECKUX
YpaBHEHU.
BrinosiHeHue rpeoOpa3oBans rpadHKoB.
Pa3znesn 7. MHOrorpaHHMKH M KpyrJible Tejia 30
ConepxkaHue y4e0HOro Mmarepmuajia 10 | Onmcanne ¥ XapaKTepPUCTHKA 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. Tlpusma. Ilpsimass u wHakionnas mnpusma. llpaBwibHas npuszMa.
[Mapannenenunen. Ky6.

3. [lupamupa. IlpaBunbHas nupamuaa. ¥YceueHHnas nupamuja. Terpasap.
4. Cummetpus B KyOe, mapajuiefienunenie, B mpu3Me U MupaMu/Ie.

5. Ceuenus ky0a, NpuU3Mbl U MUPAMUBIL.

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

7. Hunuuap u koHyc. YceueHHBIH KoHyc. OCHOBaHHE, BBICOTa, OOKOBas
MMOBEPXHOCTh, OOpa3zyromiasi, pa3Beprka. OcCeBble CEUYEHUS M CEUYCHHUS,
napaielibHble OCHOBaHHUIO.

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

9. O0Bem u ero u3mepenue. MurerpansHast Gpopmyina 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. OTHOIIEHWS IUIOMIATX TIOBEPXHOCTEH M 00BEMOB
MOJA00OHBIX TEJ.

JlabopaTopHblie padoThl

IIpakTH4eckune 3aHATHS

PaznuuHble 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.

KomOuHany MHOIrOrpaHHUKOB U TeJl BpallleHusl.

N~ WNE
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BUJIOB MHOIOTPAHHHMKOB, IEPEUYUCICHUE HX
9JIEMECHTOB M CBOMCTB.

Nzobpaxenue MHOT'OTPaHHUKOB n
BBITIOJIHEHUE TOCTPOCHUS Ha M300paKECHUIX
Y MOJENSIX MHOTOTPaHHHUKOB.

Briunciienne JTUHENRHBIX 3JEMEHTOB U YIJIOB
B TPOCTPAHCTBEHHBIX  KOH(HUTyparmsx,
apryMEHTUPOBAHUE CBOUX CYKICHUH.
XapakTepucTuka W H300paKeHHE CedeHUs,
paszeepmky  MHO202PAHHUKOSB, BBIYUCIICHUE
TJIOIIAJIeH TIOBEPXHOCTEH.

[TocTpoenne mpocTedmMX cedeHui Kyoa,
MpU3MEI, THpaMusl. [Ipumenenne GakToB u
CBEICHUI U3 IUIAHUMETPUHU.

O3HaKOMJICHHE C BHUJIAMH CHMMETPHI B

MIPOCTPAHCTBE, (dbopMyimpoBaHue
ONpEAeICHU U CBOMCTB. XapaKTepUCTHUKA
CUMMETPUHU Ten BpalicHus u
MHOT'OI'PaHHUKOB.

[IpuMeHeHue CBOMCTB CUMMETpUM  IPHU

peIeHHH 3a/1a4.
Hcnonp3oBanne npruoOpeTeHHBIX 3HAHUN IS
UCCIICIOBAHUS u MOJIEITUPOBAHUS
HECJIOXKHBIX 3a/ad.

N300paxeHne 0CHOBHBIX MHOTOTPAHHUKOB U
BBINOJIHEHUE PUCYHKOB O YCIOBHM 3a1ad.
O3HakOMJIEHHE C BHMJaMH TeJl BpallleHus,
dbopMynupoBaHWE HX  ONpPENCNICHUH |
CBOICTB.

DopMyITHPOBaHUE TEOPEM O CEUEHHHM LIapa
TUTIOCKOCTBIO M TUIOCKOCTH, KacaTeIbHOH K

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

XapakTepucTuka ¢ H300paKeHHe  Tel
BpaIlleHus, UX Pa3BEPTKH, CEUCHUSI.

MHOTOTPAHHUKOBY. 4 Pemenne 3ama4 Ha IIOCTPOCHHUE CEUYCHHH,
AHaﬂI/I3 KOHTPOJ'IBHOI\/’I pa6OTbI. BBIHHCHG%HG JJINH, pacCToAHUM, YTJIOB,
2. «Tena Bpamtenus. ITnomaam NoBepxHOCTEH U 0OHEMBI T BPALICHHS». miomanc.  IIpoBeACHHE  OKA3ATENLHBIX
. paccyKA€HUM MpU PEIIeHUH 3a]1ay.
AHanu3 KOHTPOJIBbHOM pabOTHI. I .
PUMCHCHUC CBOUCTB CUMMCTPUH npu
CamocTosiTe/ibHas padoTa 00y4alouuXxcst pellleHMH  3a;ay  HA  TeNa  BAMICHWS,
Breimonnenne uHOMBHIyanbHBIX W (ppoHTanbHBIX 3amaHuii  «IIpusma. KOMOMHALIMIO TeJ.
Ceuenne mpu3Mbl IIOCKOCTRIO», «llupamuma. CeueHuss mHpPaMUIBI N300pakeHHEe OCHOBHBIX KpPYIJIBIX TENl H
IJIOCKOCTBIO», «YcedueHHas nupamuaa. CedeHue yCeYeHHOM MUpamMuIbl BBITIOJIHEHNE PUCYHKA 10 YCIIOBHIO 3a1auH.
II0CKOCTRIO», «lIpaBunbHBIE MHOTOTPaHHHUKWY, «{UIUHAP M KOHYCY, O3HakoOMJIEHHE C TMOHATHAMH IUIOIIATH U
«H_[ap u C(l)epa»‘ O6T)CMa, aKCHOMAaMH ¥ CBOWCTBaMH.
N3roroBieHre MHOTOTPAaHHUKOB U TEJ BPAIIICHUSI. Pemenne 3aj1a4 Ha BIMACICHUE TUIOMIANCH
Coobenne «Tena BpameHus B Moeil Ipo(heccum. WIOCKAX  uryp ¢ NpUMEHCHHEM
Occe «MHOTOTpaHHUKHN B MOEH TIpodeccrm. 15 COOTBETCTBYIOIUX  GOPMYI 1 (paKToB u3
[Ipesenranus «[IpuMeHeHHE MHOTOTPAHHUKOB B JKU3HW. EﬂaHHMeTpHH'
3y4CHUC TCOPEM O BBIYHMCIICHUHN 00BEMOB
IMPOCTPaHCTBECHHBIX TECJI, PCIICHUC 3a/la4 Ha
npruMeHeHne (HopMysl BEIYMCICHUS 00bEMOB.
N3yuenne  dopmym g BBIYHCICHUS
rmoma;[eﬁ HOBerHOCTeﬁ MHOT'OIpaHHUKOB
" TCJI BpalllCHUA.
O3HaKkOMJIEHHE C METOAOM BBIYHUCIICHHUA
TUIOIIAU TIOBEPXHOCTH CQEPHI.
Pemenue 3amad Ha BBIYHCIIEHHE ILIOLIAAEH
MIOBEPXHOCTU IIPOCTPAHCTBCHHBIX TEIL
Pa3znen 8. Hauana maTtemaTnyeckoro anajansa 48
Tema 8.1:
IIpousBoanas 30
NpHUMeHeHue
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Copaepxanue yueOHOro marepuaJia

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

Ilonamue o npeodene nocnedosamenvrocmu. Cywecmeosanue npeoena
MOHOMOHHOU  o2panudenHol  nocinedosamenvrocmuy. CyMMHpPOBAHUE
[IOCJIEI0BATEILHOCTEN. beckoneuHo yObIBarolas reoMeTpuyecKast
nporpeccus u ee cymma. [lonsamue o HenpepvleHOCU QYHKYUU.

2. IIpousBoaHas. [TousiTHe O MPOU3BOIHON (PYHKIINH, €€ FeOMETPUUYECKUN

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.
IIpouzsoomnsie obpammuoil hyukyuu u KOMRO3UYUY GYHKYUU.

3. IIpumeps! HCmoNb30BaHKs MPOU3BOAHOM /IS HAXOXKICHUS HAWITYUILEro
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 TOHITHEM YHCIOBOM
[IOCJEI0BATEILHOCTH, CIIOCO0AMH €€
3aJaHus, BBIYUCICHUSIMU €€ YJIICHOB.

O3HaKOMJICHHE C BBIYHCICHUEM CYMMBI

OCCKOHEYHOT0  YHCJIIOBOTO  psiga Ha
npuMepe BBIUMCIICHUS CYMMBI
OECKOHEUHO yObIBarouiei
r€OMETPUUYECKOU MPOTPECCUH.

Pemienne 3agau  HA  NpUMEHEHUE
bopMyIbI CYMMBI OECKOHEUHO
yOBIBarOMICH T€OMETPUYECKON
MIPOTPECCHUMU.

O3HakomieHue c MIOHATUEM
IIPOU3BOAHOM.

N3yuenne wu  dopmynupoBaHue €€
MEXaHUYECKOr0 U  I'E€OMETPHUUYECKOro
CMbICJIA, U3y4eHue ajropuTMa

BBIYUCIICHUS TIPOU3BOJHON Ha MpPUMEpE
BBIYUCIICHUSI MTHOBCHHOW CKOPOCTH H
yrI0BoOro KoddhuimeHTa KacaTeIbHOM.
CocraBiicHHE YpaBHEHUS KacaTelIbHOH B
o01ieM BUjE.

YcBoenue npaBuil 1uddepeHIpoBaHus,
TaOJIUIBI TIPOU3BOJHBIX 3JIEMEHTAPHBIX
byHKINH, PUMEHECHHE ISt
g depeHIpoBaHUs byHKIHA,
COCTABJICHUS YpaBHEHUSI KacaTeIbHOM.
N3yuenne TteopeM O CBS3H CBOWCTB
byHKIUU u MIPOU3BOTHOM,
(bopMynupoOBKa HX.

[IpoBeseHue ¢ MOMOIIBIO MPOU3BOIHOM
uccieoBaHusl  (QPYHKIIUH,  3aJaHHOU
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CamocTtosiTesibHast padoTa 00y4yaommXxcs
BeinosniHeHne MHIMBUAYaNbHBIX M (QpOHTaNbHBIX 3amaHuil  «[Ipenen
MOCTIEIOBATEIbHOCTH U (QyHKIUW», «['eoMeTpudecknii W (U3NIECKUN

(bopMyITOi.
YcTaHOBIICHHE CBSI3U CBOWCTB (DYHKIIMU
Y TIPOM3BOHOM TI0 UX rpadukam.

CMBICJI NPOU3BOAHON», «lIpou3BOJHBIE 3JEMEHTApHBIX (QYHKLUII, 15 IIpuMeHeHne MPON3BOJHON ISl pELICHUS
«HaxoxneHne mnpousBOAHBIX (PYyHKUMID, «YpaBHEHHE KacaTelabHON», 3alad Ha HaxOXKJAEHHE HauOOJbIIETO,
«Bropass mpousBoaHas, e€e IeoMeTpUYecCKMd M (U3UYECKUH CMBICT, HaVMEHBILETO 3HAUEHUS U Ha
«[IpumeHeHure MpoU3BOJHON K HMCCIEAOBAaHUIO (PYHKUMH M MOCTPOCHUIO HAaxXO0XCHUE DKCTpEMyMa.
rpa¢ukoBy, «MccnenoBanue GyHKIUN C TOMOIIBIO TPOU3BOIHOM.
Tema 8.2: 18
HNuTerpan " ero | Coaep:xxanue yueOHOIro MaTrepuaJia 10 O3HaKOMJICHHME ¢ TIOHATHEM HHTETpajia U
NpHUMeHEeHue 1. IlepBooOpa3nas u unterpai. IlpumeHeHne onpeneneHHoro UHTerpaia epBOOOPA3HOM.
JUIL HaxOXXICHWs IUIOIIAJM KPUBOJMHEWHOW Tpameunn. PDopmyna N3yuenne IIpaBuIIa BBIYMCIICHUS
Herotona-JleitOnuma. Ilpumepsl nmpuMeHeHHsl HHTerpana B (u3uke H nepBooOpa3Hoii U Teopembl HproToHa—
TEOMETPHH. JletiOnua.
JlabopaTopHble padoThI - Pemenue 3anad Ha cBS3b EPBOOOPA3HOI
HpaKTuqecxne 3AHATUSA u (M HpOHSBO,I[HOfI, BBIYHCIICHUC
1. UuTerpan u nepBoodpazHasi. 6 nepBOOOPa3HOI I JaHHOW (YHKIIWH.
2. Teopema Hrrotona-Jleitonuia. Pemenue 3a71a4 Ha  IIPUMCHCHHEC
3. IlpuMeHeHWe HHTErpasa K BBIYUCICHUIO (U3WYECKHX BEIUYMH U MHTETpasIa JUIsl BBIYMCIIEHUS (PU3HIECKUX
nﬂomaﬂeﬁ_ BCJINYHH U nﬂomaﬂeﬁ.
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.
Pasnen 9. DiieMeHTHI TEOPHH BEPOSITHOCTEH M MAaTEMAaTHYE€CKON CTATHCTHKH. 16
\ Coaep:xxaHue y4eOHOro MaTepuaJia 6 M3yyeHue KI1acCHYECKOro OIpENCIICHUs
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1. CobObITHE, BEPOSTHOCTH COOBITHS, CII0KEHUE U YMHOKEHHE
BepOSATHOCTEH. [lonamue o Hezagucumocmu coovimus. [{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, CcpeoHee apughmemuyeckoe,
meouana. Ilonamue o 3a0ayax Mamemamudeckol Cmamucmuku.

3. Pewenue npakxmuueckux 3a0ay ¢ NpUMEHEHUEM BepPOSMHOCHHBIX
Memoo08.

JlabGopaTtopubie paboThI

IIpakTHYeckHe 3aHATHA
1. UcTtopust pa3BUTHA TEOPUHM BEPOSITHOCTEM M CTATUCTUKH U UX POJb B
Pa3NUYHBIX Cepax YeTOBEUECKOM KUZHEACATCITBHOCTI.

BEPOATHOCTH, CBOWCTB  BEpPOSITHOCTH,
TEOPEMBI O CyMME BEPOATHOCTEH.
PaccMoTpeHne mnpuMepoB BBIYKCICHUS
BeposATHOCTEH. Pemenne 3amay Ha
BBIYHMCIICHHE BEPOSTHOCTEH COOBITHI.
O3HaKOMIICHHE c MPEACTaBICHUEM

YHCIOBBIX JTAHHBIX u ux
XapaKTePUCTHKAMH.

Pemienne  mpakTtMueckux 3ajgad  Ha
00paboTKy YHCIIOBBIX JIAHHBIX,

BBIYHUCJICHUC NX XapaKTCPUCTUK.

2. Knaccuueckoe OmnpezeseHre BEepOsITHOCTEHW, CBOMCTBA BEPOSTHOCTEM, 8
TEOpeMa O CyMME BEPOSITHOCTEN.
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 COOBITUI», «JI€MEHTbl MATEMATUYECKON CTATUCTUKIY. 8
IIpe3enTanust «9IeMEHTBI TEOPUH BEPOSITHOCTEN U MaTeMaTU4YECKON
CTaTUCTHUKH B PA3JINYHBIX Cepax YeTOBEUECKON )KU3HEACATETbHOCTI.

Pasnea 10. YpaBHeHHs 1 HEPaBEHCTBA. 24

‘ Coaepxanue yueOHOro MmarepuaJia 10 O3HaKOMJIEHHUE C IIPOCTEHIINMU CBEICHUAMU
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1. YpaBHeHHs U CUCTEMBI ypaBHEHUMN. PaninoHanbHble, HPPALlMOHAIIBHEIE,
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, rpaduueckuii MeTon).

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

5. Hcnonb3oBaHue CBOHCTB M Tpa@ukoB (QYHKIMH NpH penieHuu
ypaBHEHUW U HeEpaBeHCTB. Merton wuHTepBanoB. M3o0pakeHue Ha
KOOPJAMHATHOM  IUIOCKOCTH MHOXECTBA  PCIICHUM  YPAaBHEHUU W
HEPABCHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

6. Ilpuxiagnele 3amaun. IIlpuMeHeHHe MaTeMaTHMYECKUX METOAOB MJIs
peLeHMs] COIEPIKAIMX 3a/1a4 U3 pa3IMyHbIX 00JacTell HAyKU M MPAKTHKH.
HMurepnperanus pe3ynapTara, yd4eT peajlbHbIX OTpaHUYCHUM.

JlabopaTopHbIie padoThl

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

2. OCHOBHBIE IPHUEMBI PELICHUs] YPaBHEHUH. 12

3. OcHOBHBIEC IPUEMBI PELICHNS HEPABEHCTB.

4. PenieHue CUCTEM YpaBHEHUU.

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

CamocTosiTe/ibHasi padoTa 00y4YalouIuXCcs 12

Beinonnenne WHAMBUAYATbHBIX M (DPOHTANBHBIX 3adaHuil «PemeHne
YPaBHEHHI Pa3JIOKCHHEM Ha MHOXWUTENIW», «PenieHue panuoHanbHbBIX
YPaBHEHUN WM HEPABEHCTB», «PelleHne uppanroHalIbHBIX YPaBHEHUN,
«PerieHne nokasarenabHbIX U JIOTapu(pMUUECKHX ypaBHEHUI», «PemieHne
TPUTOHOMETPUYECKUX YpaBHEHUW», «PelleHne TpUrOHOMETPUYECKUX
HEPABEHCTB.

0 KOpHAX anreOpanvyeckux YypaBHEHHI,
MOHATUSAMHU HCCJIEOBAHHUA ypaBHEHUH U
CUCTEM ypaBHEHHII.

Nzyuenne TEOpUHU PaBHOCHUIBHOCTH
ypaBHEHUHN U ee npuMeHeHus. IloBTopeHHe
3allUCH pEIIeHUs CTAHIAPTHBIX YpaBHEHUH,
pUEMOB TpeoOpa3oBaHMsl ypPaBHEHUH IS
CBEJICHUS K CTaHJApPTHOMY YPaBHEHHIO.
Pemenne panMoHalbHBIX, UPPALIOHAIBHBIX,

IIOKa3aTCIbHBIX u TPUTOHOMETPHUYCCKHUX
YpPaBHEHUH U CUCTEM.
Hcnonw3oBanue CBOWCTB U TpaduKoB

GyHKIMA  [UIsT  peIleHns — ypaBHEHWH.
[ToBTOpEHHE OCHOBHBIX MPUEMOB PEHICHUS
CHCTEM.

Pemienue ypaBHEeHUN C MpPUMEHEHHEM BCEX

nmpueMoB  (pa3JIOKEHUs] HAa  MHOXKHTEIH,
BBEJICHUSA HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TPaUIECKOT0 METOAA).

Pemenne CHCTEM ypaBHEHUI c

MIPUMEHEHNEM Pa3IMYHBIX CITIOCOOOB.
O3HakoMJIeHHE C OOIIMMH  BONPOCAMH
pelleHrs] HEPaBeHCTB W  HCIIOJIb30BaHUE
CBOICTB ¥ rpaukoB PyHKIINI pU pelIeHUH
HEpPaBEHCTB.

Pemenne HepaBEeHCTB U CUCTEM HEPaBEHCTB C
MPUMEHEHUEM Pa3IMYHBIX CIIOCO0OB.
[Ipumenenne MaTeMaTHYECKUX METOJOB IS
peuicHuA COZACPIKATCIBbHBIX 3aga4d us3
pa3IMuYHBIX 00NacTel HAayKW W TPAKTHKH.
WnTtepnpernpoBanne pe3yiabTaTOB C YUETOM
peaNbHbIX OTpaHUYEHUN
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Pasnea 11. IloBTOpeHne Kypca MaTeMATHKH 15
Tema 11.1: | [IpakTHYecKHe 3aHATHSA [TpeoOpazoBanue YHCIOBBIX U OYKBEHHBIX
IToBTOpEHUE Kypca 1. Jle#cTBus ¢ ACHCTBUTEILHBIMH YHCIAMHU. BBIPaXCHHU, COJICpIKAIINX CTCTICHH,
MaTeMaTUKH 2. KopHu, creneHu. sorapudmbi HPUMCHSIA CBOHCTBA.
3. JlorapugmsL. IIpumenenue OCHOBHBIX
4. KOODJTHHATBI i BEKTOPBL TPUTOHOMETPUYUCCKUX TOXKCCTB A
5. OCHOBBI TPUTOHOMETPUH. BOITHCIICHITE | snaterH
TPUTOHOMETPUUYECKUX (DYHKIHMIA IO OJHOH 13
6. TpHrOHOMeTquegKHe YPaBHCHIT. 14 HuX. [I[pumMeHeHne 00X METOI0B peIIeHuUs
7. QyHKUMH, UX CBOHCTBA U IpaduKH. ypaBHeHUH (TMpHUBEJCHUE K JHHEHHOMY,
8. TlokazaTenpHBIE U JOTapuPMUIECKUE QYHKITUH. KBQJPAaTHOMY,  METOJ  PAa3JIOKECHHs Ha
9. Tpuronometpudeckue GyHKIIHH. MHOXHTEIT, 3aMCHbI TIEPEMEHHON) MpH
10. MHOTOTpaHHUKH. pELICHNH TPUTOHOMETPUYECKUX YPaBHEHUU.
11. Tena u NOBEpXHOCTH BPALICHUS. HaxoxneHne obnactd — ompeneneHus |
12. TIpousBoaHast U €€ IPUMEHECHHE. obnactu 3HavueHUH QyHKIMU. Pemenue 3anau
13. MIHTerpal u ero npuMeHeHIe. Ha BBIYUCIICHHE TUIONIAJeH MOBEPXHOCTH W
14. KomOuHaTOpHKa, CTATUCTUKA U TEOPUsI BEPOSATHOCTEH. 00BEMOB MIPOCTPAHCTBEHHBIX TEIL. PemeHe
KonTpoabHas padora «IloBTOpeHne Kypca MaTeMaTHKI 1 3a/lad Ha - TPHMCHCHHC  POM3BOAHOM M
AHIH3 KOHTPOBHOM PaboTH. 1 UHTETpaa. PvemeHHe 3aj1a1 Ha BbIMHCIICHHE
BEpPOSATHOCTEH COOBITHIA.
CamocrosiTesibHas padoTa 00y4aouuxcst
BrimonHeHnne WHAMBUAYANIbHBIX U (QpOHTANBHBIX 3amanuii  «KopHH,
creneHu u Jorapudmeny, «OCHOBBI TPUTOHOMETPUNY», «MHOTOTPAaHHUKH. 9
Tena ¥ NMOBEpXHOCTH BpalleHUs», «lIpou3BonHas U €€ NpUMEHEHHUEY,
«MHTEerpan u ero NpUMEHEHUE.
IKx3aMeH 4
Bcero:
O0beM 00pa3oBaTeIbHOI HATPY3KH, Yac 464
Oos3aTenbHas ayiuTOpPHas yueOHasi Harpy3ka (Bcero) 309
CamocrosiTesibHAs1 padoTa 00yUalomerocs (Bcero) 155
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4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

4.1. TpedoBaHMSsI K MATEPHAIbHO-TEXHHYECKOMY 00ecredeHuIo

Jns peanuzanuu nporpammbl  yueOHoro mnpeamera OVIL.04 Marematuka
MpEenycCMOTpeH KabuHeT MareMaTHKu OCHAIEHHBI OO0OpYJAOBaHHEM: TIOCAIOYHBIC
MecTa MO KOJMYECTBY Yydyalluxcs, paboyee MecTO MpenojaBaTens, Yy4eOHO-
TUTAHUPYIOMIAsl JOKYMEHTAIHsSI, PEKOMEHIyeMble YUeOHUKH, TUIAKTUICCKUN MaTepual,
pa3/laTOYHbI  MaTepuall, TEXHUYECKHUMH CpEICTBaMU OOy4YEHHS: KOMIIBIOTED,
MYJIbTUMEIUATIPOEKTOP.

4.2. MupopmanmoHHoe odecnevyeHne peaju3anuu NporpaMmmbl

Jlnst peanu3anuu iporpammbl 0nomorednsiii porn ['BITOY PK «/[xankorckmii
npoecCHOHaNbHBIT ~ TEXHUKYM)»  HMEET neyaTHble  W/WUIU  DJIEKTPOHHBIC
oOpa3oBaTeIbHbIC U HH(DOPMAITMOHHBIE PECYPCHI, PEKOMEHIYEMBIX JIJISl HCIIOTh30BaAHUS
B 00pa30BaTeNbHOM IPOLIECCE:

4.2.1. Insa odyvarommxcst
OcCHOBHbIE HCTOYHUKH:

0O.1. M. bammakoB Martematuka: yd4e0. /Uil CTYNI. YUYPEXKIESHUN cpea. mpod.
oOpa3oBanus. — M.: M3natenbckuit ieHTp «Akagemusi», 2019. — 256 c.

4.2.2. s npenoaaBareJien

1. ®enepanbubiii 3akoH oT 29.11.2012 No 2723-®3 «OO6 obpa3zoBaHuu B
Poccuiickoit deneparuny» (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 Ne 84-D3, ot 27.05.2014 Ne 135-
@3, or 04.06.2014 3 148-®3, ¢ wu3M., BHeceHHBIMH DenepasbHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B pea. Ot 03.07.2016, ¢ uzm. Ot 19.12.2016).

2. [Ipuka3 MunuctepctBa oopazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
VTBEpXKIEeHUU (emepapbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO  CTaHAapTa
CPEIHEro MOoJHOro o0I1ero o0pa3zoBanus» ¢ u3MeHeHusIMu: oT 29.12.2014 No 1645; ot
31 nexabps 2015r. Ne 15/8;

3. ITucemo JlemaprameHTa rocyapCTBEHHON IMOJUTHKH B cepe MOJATrOTOBKU
pabounx kaapoB u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHmaMu 10 OpraHu3aluy TMOJYYCHHS CpPEeaHero oomiero oOpa3oBaHUS B
mpenenax OCBOCHHS O00pa30BaTENbHBIX TMPOrpaMM CPEAHEro TpodecCHOHaTbLHOTO
obOpa3oBanuss Ha 0a3e OCHOBHOrOo oO0mIeTo 00pa3oBaHUS C YYETOM TpeOOBaHUM

30



denepanbHBIX TOCYIApPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M IMOJy4aeMoil
npodeccun wiv CrenuaibHOCTH CPEHEro MpodecCuOHaTLHOrO 00pa30BaAHMSIY.

4. TlpumepHass mnporpamma oOHIE00pa30BATENbHON Y4YE€OHOW JHUCUUILIMHBI
«MatemaTuka: anrebpa M Hayala MaTEMaTHUYECKOro aHalln3a; TEeOMETPHUs» IS
npo¢eCCUOHANILHBIX ~ 00pa30BaTEIbHBIX OpraHu3aluii, pekomeHgoBaHHOU OI'AY
«DUPO» (mpotokos Ne 3 ot 21 utons 2015 r PeructpanuoHHbiii 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 - MunucTepcTBo 00pa3oBanus U HayKu PD

www.edu.ru - Poccuiickuii 00pa3oBatebHbIN OpPTal

http://www.firo.ru - ®T'OY denepanbHbIii HHCTUTYT pa3BUTHUS 00pa30BaHHS
www.ed.gov.ru - denepaiabHOE areHTCTBO 10 00pa3oBanuto PO

www.feior.edu.ru - wuHPOPMALMOHHBIE, TPEHUPOBOYHBIC K KOHTPOJHHBIC
MaTepHaIbl

www.Scool-collction.edu.ru - eaunas komtekius nuGPOBBIX 00pa30BaTEIbHBIX
pecypcoB

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