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1. HOACHUTEJIBHASA 3AIINCKA

Oo6mieoOpa3oBaTenpHas y4deOHas nucnuiuinHa «Maremaruka: ainreOpa W Hadana
MaTeMaTUYeCKOTO aHajIn3a; TreoMeTpus» (nmanee — «MaremaTnkay) M3y4aeTcsi B
OI'BIIOY «BTXKT Koctpomckoit obmacTti» (ajiee TEXHUKYM), pPEaTU3yIOIIEM
o0Opa3oBaTeNbHyI0 MPOTpaMMy CpeaHero oOmiero  oOpa3oBaHusl B Mmpejaenax
OCBOGHHUSI OCHOBHOW mMpodeccHoHaNbHON oOpa3oBarenpHON mporpamMmbl  CIIO
(OIIOIT CIIO) Ha ©6a3e OCHOBHOTO 0OIIEr0 OOpa3oBaHUsI MPU IMOJATOTOBKE
KBATH(UITUPOBAaHHBIX paboumx. Pabodass mnporpamMma paspaboTaHa Ha OCHOBE
tpeboBarmnii ®I'OC cpemnero oOIero oOpa3oBaHUs, MPEIBIBISIEMBIX K CTPYKTYype,
CONCPKAHUIO W pe3yJbTaTaM OCBOCHHS YYEOHOW IUCIUIUIMHBI «MaTemaThuka», B
COOTBETCTBUHM ¢ PexoMeHIanmusMu 1O OpraHu3alyy TMOJYYEHHs] CPEeIHEro oOIero
oOpa3oBaHHsI B TMpeAeliax OCBOSHHUS O00pa3oBaTENbHBIX MPOTPaMM  CPEIHETO
nmpodeccuoHaIbHOTO0 00pa30BaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHHS C YU4ETOM
TpeOoBaHuii ¢efepalbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJIAPTOB U
nojiydaemMoil mpodeccud  cpeHero MpoQecCHOHANBHOrO 00pa3oBaHusl  (IUCHMO
JlenaprameHTa rocyJapCTBEHHON MOJUTUKUA B cepe MOATrOTOBKM pabodyMX KaJpoB U
JTTO Muno6pHayku Poccun ot 17.03.2015 Ne06-259).

Conepxanue nporpaMMbl Y4eOHOW IUCHUIUIMHBI «MaTeMaTtuka» HanpaBiIeHO Ha
JTOCTHKECHUE CIICTYIONIUX LeJIei:

so0ecreueHre cPOpMUPOBAHHOCTH MPEACTABICHUNU O COIMATBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (PaKTOpax CTAaHOBJICHUSI MATEMATUKH;

so0OccrieueHre  C(HOPMUPOBAHHOCTH  JIOTHYECKOTO,  QJITOPUTMHUYECKOTO |
MaTeMaTHYECKOr0 MBIIIICHHUS;

so0ecrnieyeHne chOPMUPOBAHHOCTH YMEHUHN MIPUMEHSTD MOJTYyYEHHBIE 3HAHUS TIPH
PEIICHUN Pa3INYHBIX 3a]1a4;

so0ecrieyeHrue CPOPMUPOBAHHOCTH TMPEACTABICHUM O MAaTeMAaTHKE KaK YacTu
OOIIIeUeIOBEUECKON  KYJIbTYphl, YHHUBEPCAIBHOM SI3bIKE HAyKH, I[TO3BOJISIOIIEM
OIKCHIBATh M U3y4aTh PEabHbBIC MPOIIECCHI U SBJICHUS.

B paGouyro mporpamMmy BKIIFOUEHO COJIep)KaHHE, HalpaBlIeHHOE Ha (opMUpOBaHHUE Y
CTYJICHTOB KOMIIETCHITUN, HEOOXOaUMBIX 1Jisa KadecTBeHHoro ocBoeHusi OITOIT CIIO
Ha ©0a3e OCHOBHOTO 0OIIero o00pa3oBaHMWs C TIOJIYYEHHEM CPEIHEr0 OOIIero
o0pa3oBaHMs; MPOTPAMMBI TIOJITOTOBKU KBATH(PHUITUPOBAHHBIX pa0OUHX.



1.1 OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCIUILIAHBI
«MATEMATHKA:

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A; TEOMETPUSA»

Martematuka sBiseTcss (pyHAaAMEHTaIbHOW O00II€00pa30BaTENbHON TUCIUIUIMHON CO
CJIOKHMBIIUMCS YCTOWYUBBIM COJEp>KaHUEM U OOLUIMMH TpeOOBaHUSIMH K TMOATOTOBKE
oOyuaromuxcs. B Texuukyme, peanusyroniemM o0pa3oBaTebHYI0 IPOrpaMMy CPEIHETO
oOmero obpaszosanus B npenaenax ocsoenust OIIOIT CITO na 6a3e 0CHOBHOIO 0O0IIETo
o0pa3oBaHusl, U3yYCHHE MaTEMaTUKU HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npodusis mpodeccruonanbHoro ooOpaszoBanusd. [lpum ocBoenun  mpodeccuit CIIO
TEXHUYECKOro Mpodmist mpodecCHOHaTbHOTO 00pa30BaHUsl MaTeMaTHKa W3ydaeTcs
Oonee yray0OnaeHHO, Kak MpoduiibHAs ydeOHas AUCITUIUIMHA, YIUTHIBAIOIIAs CIIeIA UKy
OCBaMBaeMbIX Mpodeccuil. ITO BBIPAXKAETCA B COJAEPKAHMH OOYYEHHS, KOJUUYECTBE
9acoB, BBIICTSEMBIX Ha M3yYEHUE OTACIBHBIX TEM MPOTPAMMBbI, TIIyOMHE WX OCBOCHUS
CTyJAEHTaMH, OOBbEME U XapaKTepe NPAKTUUECKUX 3aHATHI, BUIAX BHEAyJIUTOPHOU
CaMOCTOSITENIbHOM  paboThl  cTyneHToB. OOmMEe Leau M3yYeHUs MaTeMaTUuKU
TPAJIULMOHHO PEATU3YIOTCS B UEThIPEX HAIIPABJICHUSAX:

1) obiiee mpeacTaBieHne 00 UIEAX U METOJIaX MAaTEMATUKH;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHE;

3) oBnajeHue HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
4) BocIUTaTEIHLHOE BO3/ICHCTBUE.

[Ipodpunmzarnus 1eneil mMaTeMaTHYECKOTO OO0pa30BaHUA OTpakaeTcs Ha BBIOOpE
OPUOPUTETOB B  OpraHu3auud y4yeOHOM  jgestenbHOoCcTH — oOywarommxcs. Jis
TEXHUYECKOro mpoduiis npodeccuoHaibHOro o0pa3oBaHus BEIOOD 1€l cMelaeTcs B
MparMaTH4eCKOM HAaIpaBJICHUU, MPEIyCMATPUBAIONIEM YCHIEHHE U pacCIIUpEeHHE
MPHUKJIATHOTO XapaKTepa U3yYeHUsS MATeMaTHUKH, TMPEMMYIIeCTBEHHON OpHUEHTAINH Ha
QITOPUTMUYECKHUM CTUIIb MIO3HABATEILHON JESTEIbHOCTH.

N3yuenne marematku Kak npoduiabHOM  00meoOpazoBarenbHONM  yueOHOM
JTUCIMIUTMHBI, YYUTHIBAIOMIEH crenn(uKy OCBaMBAa€MbIX CTyIeHTaMH  mpodeccuu
CIIO, oGecnieunBaeTcs:

'BBI60pOM Pa3INYHLBIX ITOAXO0A0B K BBEACHHUIO OCHOBHBIX HOHHTHﬁ;

*bopMUpPOBAHUEM CHUCTEMBI YUe€OHBIX 3aJlaHuii, oOecrneunBaromuXx 3PheKTUBHOE
OCYILIECTBJICHUE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

*00O0TallIEHUEM CIEKTpa CTHJIEH Y4eOHOW MAESITeNIbHOCTH 3a CYET COrJacoBaHUSl C
BEIYIIUMHU JIEATETbHOCTHBIMUA XapaKTEPUCTUKAMU BBIOPAHHON TIpodeccui.



[IpodunpHas cocTaBnsomas OTpakaeTcs B TPEOOBAHUAX K MOATOTOBKE 00YUYaIOIIUXCS
B YaCTH:

*00IIel  CcHCTeMbl  3HAHM:  COJAEp)KaTelbHbIE  MPUMEPHl  HCIOJB30BaHUS
MaTeMaTUYECKUX UAEH U METOJOB B IPO(PECCHOHATIBHOMN IESITEILHOCTH;

*YyMEHHUIM: pa3aIndue B OBHE TPEOOBAHUM K CJIOKHOCTH IIPUMEHIEMBIX aJITOPUTMOB;
b

*IIPAKTHUYECKOTO VCTIOJIb30BaHUs OpUOOpPETEHHBIX  3HAHUM U YMCHUMU:
WHAUBUAYAIBHOTO Y4YEOHOrO OMbITa B TOCTPOCHHUM MAaTEMaTHYECKHX MOJIETIeH,
BBITIOJTHEHNUH UCCIIEI0OBATEIBCKUAX ITPOEKTOB.

Takum oOpa3zoMm, peanm3anus COJACpKaHHS y4eOHON TUCIUIUIMHBI OPUEHTHUPYET Ha
MIPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTHK Y4eOHOW pabOThI, 3aBUCSIINX
ot mpodmis mpodeccHoHaTFHOTO 00pa30BaHUs, MOMYUYEHHUS OIBITA HMCIIOIb30BAHUS
MaTEMaTUKH B COJEPXKATENbHBIX M MPOQPECCHOHAIBHO 3HAYUMBIX CUTYyaIUsX IO
CpaBHEHUI0O C (HOPMATBHO-YPOBHEBBIMH  PE3YJIbTATUBHBIMU  XapaKTEPUCTUKAMU
oOyuenusi. CojnepkaHve y4eOHOM IUCHUIUIUHBI pa3paboTaHO B COOTBETCTBUH C
OCHOBHBIMHU COJICPKATEIHHBIMU JTUHUSAMUA O0yUYEHUSI MaTEMAaTHKeE:

sasireOpavyeckasl JIMHUS, BKJIIOYAIOLIAs CHCTEMAaTH3alMI0 CBEJECHUH O Yunciax;
M3yUYEHHE HOBBIX U OOOOIIECHUE paHEee M3YUYCHHBIX orepanuil (BO3BEJCHHUE B CTCIICHbD,
W3BJICYEHUE KOpHS, JIOrapu(pMUpPOBAHHE, CUHYC, KOCHUHYC, TAHT€HC, KOTAHIE€HC W
oOpaTHbIE K HHM); M3yYE€HHE HOBBIX BHUJOB YHCIOBBIX BBIpAXKEHUU U (PopMyII;
COBEPIIICHCTBOBAHUE TMPAKTHUYECKMX HABBIKOB M  BBIYUCIUTEIBHOW  KYJIBTYpHI,
pacHIMpeHre U COBEPIICHCTBOBAHUE ajreOpandyeckoro ammapara, chGOpMHUPOBAHHOTO B
OCHOBHOM IIIKOJIC, U €r0 NMPUMEHEHHE K PEIICHUI0 MAaTEeMaTUYECKUX U TPUKIATHBIX
3azay;

*TEOPETUKO-(QYHKIIMOHATIbHAS JIMHUS, BKJIIOYAIONIAs CUCTEMATH3aLUI0 U paclIupeHue
CBEJICHUI O (PYHKUUSAX, COBEPIICHCTBOBAHUE TIpapUUECKUX YMEHUMH; 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMU M METOJaMH MATEMAaTHYECKOr0 aHaju3a B 00beMe, MO3BOJISIOIEM
UCCIEIOBAaTh d3JIEMEHTapHble (YHKIMM M pemaTh NPOCTEHIINE T€OMETPUYECKUE,
(du3nuecKue u Ipyrue NpuKIaJaHble 3a/1auu;

*JIMHUSI ypaBHCHWUH W HEPABEHCTB, OCHOBAaHHAs Ha ITOCTPOSHWHW W HCCJICIOBAHUU
MaTEMaTHYSCKUX MOJCNICH, IIepeceKarNIasIcs ¢ alreOpaudeckol ©W TEOPETHUKO-
(GYHKIIMOHATHHON JIMHUSAMHU M BKJIFOYAIOIIAs PA3BUTHE U COBEPIIICHCTBOBAHUE TEXHUKU
anreOpandeckux MpeoOpa3oBaHUil ISl PEIICHUS YpaBHEHUW, HEPABEHCTB M CHUCTEM;
dbopMHpoBaHrE CIIOCOOHOCTH CTPOHWTH W HCCIEAOBATH MPOCTEUIINE MATEeMATHUYCCKUE
MOJICNIM TIPU PEMICHUHM TPUKIAJHBIX 3a/lad, 3aJad M3 CMEXKHBIX U CHCIHAIbHBIX
JTUCITUTIIVH;



sTeOMETpUYECKass  JIMHMS,  BKJIIOYAIOIIAs  HAMISIAHBIE  MPEACTaBICHUS O
IPOCTPAHCTBEHHBIX (UTypax M HU3YYEHUE HX CBOMCTB, (popMuUpOBaHHE U pa3BUTHE
IPOCTPAHCTBEHHOT'O BOOOpaKEHUs, pa3BUTUE CIOCOOOB T'€OMETPUUYECKUX H3MEPEHH,
KOOPJIMHATHOTO U BEKTOPHOTO METOOB ISl PEIICHUS] MAaTEMAaTUYECKUX M MTPUKIIATHBIX
3azay;

*CTOXAaCTUYECKasl JIMHWSA, OCHOBaHHAs HAa pa3BUTUM KOMOWHATOPHBIX yMCHHIA,
NPEJCTABICHUNA O BEPOATHOCTHO-CTATHCTUYCCKUX 3aKOHOMEPHOCTSAX OKPY)KAIOIIETO
MUpa.

N3zyuenue o0mieoObpazoBaTenbHON Y4eOHOU AUCIUILIMHBI «MaTeMaTukay 3aBepIiaeTcs
MOJBEICHUEM WTOTOB B (OpMe HK3aMeHa B paMKax INPOMEXKYTOYHOM aTTecTaluu
CTyleHTOB B mpouecce ocBoeHus: ocHoBHOM OIIOII CIIO ¢ momy4yeHueM CperHero
00111er0 00pa3oBaHUMU.

1.2 MECTO YYEBHOH! JUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYyebnas nucuuinHa «MatemaTuka: aaredpa 1 Hadaja MaTEMaTHYECKOTO aHAJIN3a,;
reOMETpUsD) SIBISETCS Y4YEOHBIM MPEIMETOM 00s3aTeNbHONM NpeaIMETHOW 00JacTH
«Marematuka u uapopmatuka»y OI'OC cpennero obuiero oopazoBanusd. B texuukyme,
peanu3yomieM 00pa30BaTelIbHYI0 MPOTpaMMy CpPEIHEro oOmiero oOpa3oBaHUsl B
npeaenax ocBoeHus: OIIOII CIIO na 0a3e ocHOBHOro o0miero oOpa3oBaHus, yuyeOHas
aucuumimHa «MaTtematuka» u3ydaercss B 00IIe00pa3oBaTENbHOM IMKJIE y4eOHOTro
wiada OIIOIT CIIO na 6a3e ocHOBHOTO 0OIero oopasoBaHusi. B y4eOHBIX IiaHax
IITIKPC pucnummmaa «MaTeMaThKa» BXOJUT B COCTaB OOMIUX 00I1Ie00pa3oBaTEIbHbIX
y4eOHBIX TUCIUIUINH, JOPMUPYEMBIX U3 00s13aTEIBHBIX

npeaMetHbix obnacteid ®I'OC cpennero odiiero odpazoBanus, 1 npodeccuii CI1O
TEXHUYECKOro mpoduis npodeccHoHaIbHOro 00pa3oBaHusl.

1.3 PE3YJBTATHI OCBOEHUS YUYEBHOUN JUCIHUIIJIUHBI

OcBoenue cojaepkanust y4eOHOW JUCHUIUIUHBI «MaTtemaTuka» oOecreunBacT
JOCTIKEHUE CTYICHTAMH CIICAYIOIINX PE3YIbTATOB:

¢ JMYHOCTHBIX:

— c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O MaTEMaTUKE KaK YHUBEPCAJIHLHOM S3BIKE
HayKH, CpEICTBE MOJCIUPOBAHUS SIBIICHUI M TPOLECCOB, HAECIX U MeEToAax
MaTeMaTHKH;

— TIIOHUMAaHWE€ 3HAYUMOCTU MATEMATUKHA JUI1 HAyYHO-TEXHUUYECKOTO Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHS K MaTEMaTHKe KaK K 4YacTH OOIIeUYeTOBEYSCKOM
KyJIbTYpbl 4Y€pe€3 3HAKOMCTBO C WCTOPUEH pAa3BUTUA MATEMATHUKH, 3BOJIOLUEH
MaTEMaTUYECKUX UOCH;



—  pa3BUTHE JIOTHYECKOTO  MBINIJICHUS, TPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
AITOPUTMHYECKON KYJIbTYpbl, KPUTUHYHOCTH MBILUICHUS Ha YPOBHE, HEOOXOAUMOM JIIsl
Oynyuied mnpopecCHOHANbHON AESATENbHOCTH, MJIS MPOJOJDKEHUS] 00pa3oBaHUS U
caMmo00pa3oBaHus;

— OBJAJICHUE MATEMaTUYCCKUMH 3HAHUSAMH W yMCHHSIMH, HEOOXOTUMBIMU B
TIOBCETHEBHOM JKU3HU, JIJII OCBOCHHSI CMEXHBIX €CTECTBEHHO - HAYYHBIX TUCIUIUIAH H
TUCIHMIUTAH TPOo¢dECCHOHAIBHOTO NUKIIA, JJIs TOMydeHUus 00pa3oBaHus B 00JACTIX, HE
TpeOyrouMX yriayOJIeHHON MaTeMaTU4eCKOM MOATOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHUCJIE CaMOOOpa3OBaHMIO, Ha
NPOTSHKEHUU BCEH JKM3HM; CO3HATENbHOE OTHOIIEHUE K HEMPEePhIBHOMY OOpa30BaHHUIO
KaK yCIIOBHIO YCIIENTHOW MPoeCCHOHANTBHON U 0OIIECTBEHHON A TENHHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIIBHOW TBOPUYECKONW W OTBETCTBEHHOM
JESITCIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYJHUYECTBY CO CBEPCTHHUKAMHU B
o0Opa3oBarenbHOM, 00IIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATEeIbCKOM, TPOSKTHON U
JIPYTUX BUJIaX ACSTEILHOCTH;

— OTHOIICHHEC K HpO(l)GCCHOHaHBHOfI ACATCIIBHOCTH KdK BO3MOKHOCTH Y4YaCTHA B
PCUICHUN JINYHBIX, O6H_I€CTB€HHBIX, rocyaiapCTBCHHBIX, O6H_[€HaI_II/IOHaJ'IBHBIX HpO6HCM;

* MCTAIIPpCAMCTHBIX

— YMEHHE CaMOCTOATENBHO ONPEACIATh LEIU ACATEIBHOCTH W COCTAaBJIATH IUIAHBI
JNEATEIBHOCTH; CaMOCTOSITEIIBHO OCYLIECTBJISATh, KOHTPOJUPOBATH U KOPPEKTUPOBATH
JNEATEIBbHOCTh;,  MCIIOJb30BaTh BCE  BO3MOXHBIE PECYpChbl Uil  JOCTMIKECHUS
MOCTABJICHHBIX IIeJIed W peaau3aluu IUTaHOB JESATENbHOCTH; BBIOMpATh YCIICIIHbIC
CTPATETUH B PA3JIMYHBIX CUTyalUSIX;

— YMEHHE MNPOAYKTHUBHO OOLIAThCA W B3aWMOJEHCTBOBATH B MPOLECCE COBMECTHOMN
NEeSATEIbHOCTH, YUYUTHIBATh MO3ULUUA JPYTUX YYACTHUKOB AESATENBHOCTU, 3(P(HEKTUBHO
paspemniath KOH(MIUKTHI,

— BJIaACHHC HaBbIKaMU HOSH&B&T@HBHOﬁ, y‘lC6HO-HCCHC}10B&TCJ’IBCKOﬁ n HpOGKTHOfI
ACATCIIBHOCTHU, HABLIKAMHU Pa3pCIICHUA HpO6HCM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIBHOMY ITIOMCKY MCTOAOB PCIICHUA IPAKTHUUCCKUX 3aJgad, IMPHUMCHCHHUIO
Pa3INYHbIX MCTOAOB ITO3HAHMUA,

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHON WMH(OPMaIIMOHHO-TI03HABATEIHHOM
NEATEIbHOCTH, BKJIIOYasd YMEHHUE OpPUECHTUPOBATHCA B PA3JIWYHBIX HCTOYHHKAX
uHopmaIuu, KPUTUYECKH OICHWBATh W  HUHTEPIPETHPOBATH  WHGMOPMAIIHIO,
MOJy4aEMYIO U3 PA3JINYHbIX HCTOYHUKOB;



— BJAACHHUC A3BIKOBBIMU CPCACTBAMU. YMCHHC SICHO, JIOTHYHO W TOYHO H3JIaraTb CBORO
TOYKY 3pCHUSA, UCIIOJIb30BaTh dACKBATHLIC SA3LIKOBLIC CPCACTBA,

— BJIaJICHUEC HaBbIKAMHU MO3HABATEIBbHON peQieKCMH KaK OCO3HAHHUS COBEPIIAEMbBIX
JNEUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB MU OCHOBAHUW, TPAHUL CBOETO
3HAHWS U HE3HAHUS, HOBBIX ITI03HABATEINIBHBIX 3a/1a4 U CPEJCTB JUIS UX JOCTHKCHHUS,

— IEJIEYCTPEMJICHHOCTh B MOWUCKaX M MPUHIATHH PELIEHUH, COOOpa3UTEIbHOCTh M
UHTYULUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  MPEACTABICHUH;  CIIOCOOHOCTH
BOCIIPUHHUMATh KPacoTy U TApMOHUIO MUPA;

* IpCAMCTHBIX:

— ¢(OpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YaCTH MHPOBOU KYJIbTYpPHI U
MECT€ MaTE€MaTHKH B COBPEMEHHOW LMBWIM3ALMH, CIIOCO0AX OMHMCAHUS SBICHUN
pearbHOro0 MUpPA HA MATEMAaTUYECKOM SI3BIKE;

— c(hopMHUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHUUYECKUX MOHSTHUSX KaK BOKHEHIIMX
MAaTeMaTHYECKUX MOJEIAX, IMO3BOJIIOIINX ONMMUCHIBATh U U3Y4YaTh Pa3HBIE MPOLIECCH U
SIBJICHUS; TIOHUMAaHUE BO3MOXHOCTU aKCMOMATUYECKOTO MOCTPOECHUS MATEMAaTUYECKUX
TEOpUHU;

— BJIAACHHUC MCTOAAMHU JOKA3aTCJIbCTB U AJITOPUTMOB PCIICHUA, YMCHHUC UX IIPUMCHATD,
IMPOBOAUTH AOKA3aTCIBbHBIC PACCYXKACHHUA B XOAC PCIICHMA 3a1a4;

— BJIQJICHUE CTAHAAPTHBIMU IPUEMAaMH PEIICHUs PALlMOHAJIBHBIX U UPPALUOHAIBHBIX,
IIOKA3aTEIbHBIX, CTEIEHHBIX, TPUIOHOMETPUUYECKUX YPABHEHHM W HEPABEHCTB, HUX
CHCTEM; UCIIOJIb30BAHME TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHUCIIE JJIsl TIOMCKA
IIyTH PELICHUS U WUTFOCTPALIMU PELICHUS] YPABHEHUN U HEPABEHCTB;

— c(opMHPOBAHHOCTh MPEACTABICHUNH OO0 OCHOBHBIX TMOHATHAX MaTEMATHYECKOIO
aHajM3a U MX CBOMCTBaX, BIaJCHHE YMECHHEM XapaKTEPHU30BaTh MOBEJICHHUE (DYHKITUH,
WCMOJIb30BAaHWE TIOJYYEHHBIX 3HAHUW JJIi OMNUCAHUSA W aHAIN3a PEajbHbIX
3aBHCUMOCTEH;

— BJIAJICHUE OCHOBHBIMM ITOHATHUIMU O INIOCKUX U IIPOCTPAHCTBEHHBIX N'€OMETPUYECKUX
¢urypax, MX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHHS pacro3HaBaTh
reoMeTpuyeckue (Urypbl Ha yeprexax, MOJECISIX U B pEalbHOM MUPE; MPUMEHEHUE
U3YYEHHBIX CBOWCTB reOMeTpruYecKux Guryp v Gopmys JUisl pelieHHs] TeOMETPUUECKUX
3a/1a4 U 3a7a4 C PAKTUYECKUM COEP/KAHUEM;

— c(hOpPMUPOBAHHOCTh TMPEJCTABICHUN O TIpoIeccax U SBJICHUSAX, HWMEIOIINX
BEPOSTHOCTHBIA XapAKTEpP, CTATUCTHUUYECKUX 3aKOHOMEPHOCTSX B PEAILHOM MUDE,
OCHOBHBIX TMOHSTHSX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEW; YMEHHN HAXOIUTh U



OLICHMBATh BEPOSATHOCTH HACTYIUICHUS COOBITUA B NPOCTEHIINX MPAKTUYECKUX
CUTYyalsAX U OCHOBHBIE XapAKTEPUCTUKU CIIyYalHbIX BEJIUYUH;

— BJAACHUC HABBIKAMHU HCIIOJIb30BAHUA TOTOBBIX KOMIIBIOTCPHBLIX IIPOIrpaMM IIpU
PCUICHUHA 3aaa4.

B pesynbrare ocBoeHus yueOHOW AUCHMILIUHBI CTYIEHT JOJDKEH OBJIAJETh OOLIMMH
KOMIIeTEHI[USIMHU, BKITIOYAIOUTUMH B €051 CHIOCOOHOCTH:

OK 1. [lonnmath CyIIHOCTh U COLHMANBbHYIO 3HAUMMOCTh Oymyiieil mpodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATEIBbHOCTb, UCXO/S U3 LIEJU U CIIOCOOOB
€€ IOCTHKEHUS, ONIPEIETICHHBIX PYKOBOJUTEIIEM.

OK 3. Ananm3upoBarh pabouyl0 CUTYalUIO, OCYIECTBIATh TEKYIIUM U UTOrOBBIN
KOHTPOJIb, OLIEHKY M KOPPEKIMI COOCTBEHHOMN EATEIbHOCTH, HECTU OTBETCTBEHHOCTD
3a pe3yJIbTaThl CBOEH pabOTHI.

OK 4. OcymiecTBisTh MOUCK WHGMOpMAIUU, HEOOXOAUMOU st d(PPEKTUBHOTO
BBINIOJIHEHHSI TPO(PECCUOHATBHBIX 3a/1a4.

OK 5. Hcnonb3oBaTh HHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUU B
MPO(PECCUOHATIBHOM IESITEIbHOCTH.

OK 6. PaboTats B kOMaH[ie, 3P PEeKTUBHO OOIIATHCSA C KOJJIEraMH, PYKOBOJCTBOM,
KJINEHTaMHU.

OK 7. WcnonHATh BOMHCKYIO OOSA3aHHOCTh <*>| B TOM 4HCIE€ C NPUMEHEHUEM
HOJyYEHHBIX NPOPECCUOHATIBHBIX 3HAHUM (1J1s1 FOHOIIEH).

<*> B cootBerctBun ¢ denepaibHbiM 3akoHOM OT 28.03.1998 N 53-d3 "O
BOMHCKOM 00S13aHHOCTU U BOGHHOM CITyk0e".

2. COIEP)KAHHUE YUYEBHOMU JUCIHHAIIJINHBI
BBenenue

MaremaTnka B HayKe, TEXHHKE, JKOHOMHUKE, HH(DOPMAIMOHHBIX TEXHOJOTHSIX H
NPaKTHYECKOHN jaesTenpbHOCTH. Llenn u 3amaun m3ydeHus: MaTeMaTHKA MPH OCBOCHHH
npodeccuii CIIO.

2.1 AJITEBPA
Pa3sBuTHe moHATHSA 0 YHCTIE

enbie wu pamuoHanbHble uyucna. [JleWctButenbHble uucna. [IpubnvkeHHbIE
BBIUMCJICHUSI.

KowmriekcHbie uncna.

KopHu, crenenu u jiorapupmsl
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Kopuu u crenenn. Kopau HatypaJlbHOM CTENEHU W3 YUCIA U UX cBoiicTBa. CTeneHu ¢
palMOHAIBHBIMU IIOKA3aTesIMU, HUX cBoWcTBa. CTeneHn ¢ JEeHCTBUTEIBHBIMU
nokasaressiMi. CBOMCTBA CTENIEHU C IEHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm. Jlorapupm umcaa. OcHOBHOE  JIOTapu(MUYECKOE  TOXKAECTBO.
JlecsiTuuHbple M HaTypajbHble Jorapu@msel. [IpaBuna nelicTBuil ¢ Jorapudmami.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue anredpamyveckux BbIpa:keHuil. [IpeoOpa3zoBaHue palMOHANIBHBIX,
UPpALMOHATBHBIX, CTETICHHBIX, OKA3aTEIbHBIX U JIOTapU(PMUUECKUX BBIPAKECHUH.

HpaKanecmle 3aHATHUA

Apudmernueckne ACHCTBUS HaJ YHCIaMH, HAXOXKICHHE TMPHUOIMIKEHHBIX 3HAYCHUUN
BEJIMYUH U MOTPEIIHOCTEN BBIYUCICHUN (aOCOMIOTHOM M OTHOCUTEILHOM), CpaBHEHUE
YHCJIOBBIX BBIPAKCHUM.

Brrunciienue u cpaBHeHHE KOpHEW. BbINOMHEHHE pacyeToB ¢ paaukaiamu. Penienue
VUPPALMOHAIBHBIX YpaBHEHUM. HaxoXJaeHWe 3HA4YEHUM CTENEHEHW C PaluOHAIbHBIMHU
nokazarensiMu. CpaBHeHue creneHed. [IpeoOpazoBaHus BBIpaKEHUN, COACPIKAIIUX
cTreneHu. PelleHue TmOKa3aTenbHBIX YpaBHEHUW. PellleHuWe mpUKIAAHBIX 3a/1ad.
Haxoxnenue 3HaueHuil jorapudma 1Mo MPOU3BOJIBHOMY OCHOBaHHUIO. Ilepexonm ot
OJIHOTO OCHOBaHMS K JpyroMy. Beluncienue u cpaBHEHHE JIOTapu(pMOB.
JlorapudmupoBaHue U MOTEHIMPOBaHUE BhIpakeHUH. [IpuOanKeHHbIe BBHIYUCICHHUS U
pelieHus NpUKIagHbIX 3a7a4. Pemenue norapuMudecknx ypaBHEHHUH.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIEC MOHATHSA

Pagnannas mepa yrma. BpamarensHoe naBuxkeHue. CHHYC, KOCHUHYC, TaHIE€HC U
KOTaHreHc uyucna. OCHOBHbIE TPUTOHOMETPUYECKHE  TOXKIECTBA DopMyIbl
npuBeneHuss. opmyisl ciioxkeHns. @opmynsl ynBoeHUss OOpMyibl TOJIOBUHHOTO YIJa.
[IpeoOpazoBanusi MPOCTEUIINX TPUTOHOMETPUUECKUX BhIpaxeHui. [IpeoOpazoBanue
CYMMbI TPUTOHOMETpUYECKUX (YHKIUN B NMPOU3BEACHHUE U NMPOU3BEIACHHUS B CyMMY.
BripakeHue TpUroOHOMETpUYECKUX (PYHKIMH yepe3 TaHreHC MOJOBMHHOIO apryMEHTa.
TpuronoMerpuueckre ypaBHEHUsI U HepaBeHCTBa [Ipocteiime TpuroHoMeTpuyecKue
YpaBHEHUS. [IpocTeiimime  TPUTOHOMETPUYECKHME  HEPABEHCTBA. OO6parHblie
TPUTOHOMETPUUYECKHE PYHKIIUU. APKCUHYC, aDKKOCHUHYC, apPKTAaHT€HC.

IIpakTnyeckune 3aHATHS

Pagnansblii MeTOA W3MEpPEHUs VYIVIOB BpAllCHUS M CBA3b C TPagyCHOM MEpOM.
OCHOBHBIE TPUTOHOMETPHUYECKHUE TOXKAECCTBA, (OPMYINBI CIOKECHHUS, YABOCHHUS,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPUYECKMX  (PYHKIMHA B  NPOU3BEIEHUE,
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npeoOpa3oBaHWe  MPOU3BENCHUS  TPUTOHOMETPUUYECKUX  (PYHKIHM B CyMMYy.
[Ipocreiiiive  TPUTOHOMETPUYECKHE  ypaBHEHHMs] M HepaBeHCTBA. (OOparHbie
TPUTOHOMETPUUYECKHE PYHKIUU: aPKCUHYC, APKKOCUHYC, apPKTAHT'€HC.

®YHKIUA, UX CBOUCTBA Y TPAOUKH

®yukuun. OOnacTb OmpeneieHus W MHOXKECTBO 3HAUYCHUU; Tpaduk (QYyHKIHH,
noctpoeHue rpadpukoB QyHKINHN, 33JaHHBIX Pa3IMYHBIMH CIIOCOOaMH.

CroiictBa ¢yHKuuu. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OTPAHUYECHHOCTb,
MepUOINYHOCTh. [[poMEeXyTKH BO3pacTaHusi U yOBIBaHMS, HAUOOJIBIIICe ¥ HAMMEHBITICE
3HAYCHHUS, TOYKA OKCTpemyMa. ['paduueckas  wmHTepmpetamus.  [Ipumepsr
(GYHKUIMOHAIBHBIX ~ 3aBUCMMOCTEH B peallbHBIX  Mpoleccax W SIBJICHUSIX.
Apudmernueckue omnepanuu Hag (QyHkuusmu. CrnoxHas (QYHKIUS (KOMIIO3UIUSA).
[TonsiTue 0 HEMPEPHIBHOCTU (DYHKIIUH.

OopaTnble ¢ynkuumn. OOnacTe ompeneleHuss M 00NacTh 3HAUYEHUHM OOpaTHOU
dbynkuuu. ['padux oOpaTHOM PyHKIUY.

CrenenHble, MOKa3aTelbHbIE, JOrapu(pMUYECKUE M TPUTOHOMETpUUYECKHE (YHKIUH.
OOpartnble TpuroHomerpudeckue QyHkuuu. OmnpeneneHuss (QyHKIMI, UX CBOHCTBA U
rpaduku. IlpeoOpazoBanusi rpadukoB. I[lapamienbHbIi TEpEeHOC, CUMMETPUS
OTHOCUTEJIBHO OCEHl KOOpAMHAT W CHUMMETPHS OTHOCHUTEJIbHO Haudajla KOOpAWHAT,
CUMMETpUsl OTHOCUTEIBHO HpPSIMOW Yy = X, pacTsDKEHUE U C)KaTue BJAOJIb OCeH
KOOpJMHAT.

IIpakTHUyeckue 3aHATHS

[Tpumepsl 3aBHCUMOCTEN MEXIy MEPEMEHHBIMU B PEANbHBIX MPOIIECCaX U3 CMEKHBIX
mucuuiuind. Onpenenenue ¢yHkuuid. IlocTpoeHne u uyTeHue rpa@ukoB (QyHKIMIA.
Uccnenoanmne Qynkiuu. CBONCTBA JTMHEWHON, KBaJAPATUIHOMU, KYCOYHO-TMHEHHON U
npoOHo-nuHenHoN GyHkuuii. HenpepsiBable U nepuoanueckue ¢pynkiuu. CBocTBa U
rpagukyd CHHYCa, KOCHHYCA, TaHreHca MU KoTaHreHca. OOpaTHble (YHKIMH U HUX
rpadguku. OOpaTHble TpuroHomerpudeckue Qynkiuu. I[IpeoOpazoBanusi rTpaduxa
¢ynkuuu. T'apmonunueckue koneOanus. Ilpuknagnesie 3amgaun. IlokazarenbHele,
norapudMuueckrue, TPUTOHOMETPUIECKIE YPAaBHEHHS U HEPABEHCTBA.

2.2 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IHocaexoBaTebHOCTH. Crioco0nl 3aaHUS 151 CBOWCTBA YU CIIOBBIX
nocnenosarenbHocTed. [loHAaTne o mpenene mocnenoBaTenbHOCTH. CyIIECTBOBAHHE
npeAena MOHOTOHHOW — OrpaHMYEHHOM — mocnenoBaTenbHOCTH.  CymMmupoBaHue
noclienoBaTenbHoCcTe. beckoHeuHo yObIBarolasi reoMeTpuyeckas Mporpeccus U ee
cymMa.
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IIpousBoanas. [lonsTre o mpou3BoaHON PYHKIINU, €€ TEOMETPUUECKUN U (HU3HNUECKUI
CMBbICI. YpaBHEHHE KacaTelbHOM K rpapuky ¢yHkuuu. I[Ipou3BonHbIE CyMMBI,
Pa3HOCTH, IPOU3BEIEHUS, YacTHbIE. [ [pON3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLUH.
[IpumeHeHne TPOU3BOAHONW K HCCIEIOBAHUIO (PYHKIMM M HOCTPOEHHUIO I'paUKOB.
[IpousBoaHble 00paTHON (hyHKUIMHU U KOMIO3ULIMK QyHKUMU. [TprMeps! ncnonb3oBaHus
ITPOM3BOTHON I HAXOKJICHHSI HAWIYYILIETO PEIICHUs B IPUKJIAAHbIX 3a1a4dax. Bropas
MPOM3BOJIHAS, €€ TeOMETPUUECKU 1 Pu3ndeckuii cmpica. HaxoxaeHne ckopocTu Juis
npoliecca, 3a1aHHoro (opMyJIol U rpaduKoM.

IlepBooOpa3nass u wuHTerpaj. I[lpumMeHeHue ONpeAeNeHHOr0 WHTErpaja s
HAXO0XJICHUS TUIOIMIAau KpuBOJHHEWHON Tpameuuu. ®opmyna Heriorona—IleitOnuna.
[Ipumepsl npuMEHEHHsI UHTETpaja B PU3UKE U TEOMETPHUH.

HpaKanecmle 3aHATHUA

YucroBasg MOCIENOBATENbHOCTh, CIOCOOBI €€ 3aJaHus, BBIYUCICHHUS YJICHOB
nocinenoBarenabHocTl. Ilpeagen mocnenoBarenbHOCTH. beckoHeuHo — yObIBaromas
reoMeTpuueckas nporpeccusi. [IponsBogHas: MEXaHUUECKAN U TEOMETPUUECKUAN CMBICIT
MPOU3BOJAHONW. YpaBHEHUE KacaTenpbHOM B ob0mem Buzae. IlpaBuna u  Qopmyiibl
g epeHrpoBanusl, TabIuIa IPOU3BOAHBIX AIEMEHTAapHbIX PpyHKIMi. MccnenoBanue
(yHKIIMM C TOMOIIbI0 Npou3BogHOW. HaxoxzaeHue HaubobIIET0, HAMMEHbBILIETO
3HAYEHUs U dKCTpEMalIbHbIX 3HaueHul QpyHkiuu. MHTerpan u neppoodpasnas. Teopema
Herorona—/JleiiOnnna. [IpuMeHeHre nHTErpaia K BBIUUCICHUIO (PU3NYECKUX BEIMYUH
M IUJIOIIAJICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHussT M CUCTeMbl YpaBHeHMH. PauuoHanbHbIE, UpPpALMOHAIIBHBIE,
IIOKA3aTEeIbHbIE W TPUTOHOMETPUUYECKHE YPAaBHEHHUSI U CHUCTEMbl. PaBHOCUIIBHOCTH
ypaBHEHHUH, HEpaBEHCTB, cucTeM. OCHOBHBIC MPUEMBbl MX pPEIICHUs (pa3ioKEeHHE Ha
MHOKUTEJIY, BBEJCHNE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, TpadUueCKuil METO).

HepaBencrBa. Pannonansheie, MppaLMOHAIbHBIE, IOKAa3aTeIbHbIE u
TPUTOHOMETPUUECKUE HEpaBEHCTBA. OCHOBHBIEC PUEMBI UX PEUICHHS.

HUcnoab3oBanue cBOMCTB M rpapukoB (GyHKUMHA NPU pelIeHUHM YPAaBHEHMH U
HepaBeHCTB. Meron wuHTepBaioB. M3o0pakeHne Ha KOOPAWHATHOM IJIOCKOCTH
MHOYECTBA PEIICHUI YPABHEHUI U HEPABEHCTB C JIBYMsI IEPEMEHHBIMH U UX CHCTEM.

Ipukaagnbie 3agaum. IlpuMmeHeHMe MaTEMaTUYECKUX METOAOB Jisi PEUICHUS
coJiepKaTeNbHbIX 33/lay U3 Pa3IMUYHbIX O0JacTel Hayku U mpakTuku. MHTepnperarus
pe3ynbTaTa, y4eT peajbHbIX OTpaHUYECHUM.

IIpakTH4eckune 3aHATHS

13



Kopuu ypaBHenuii. PaBHocunbHOCTh ypaBHeHU. [IpeobpazoBanue ypaBHEHHIA.
OCHOBHBIE PUEMBI PEILIEHUS YpAaBHEHUH. Perienre cucreM ypaBHEHU.

Ucnonb3oBanue cBoOHCTB W TpadukoB (YHKIUA IS pEIICHUS YpaBHCHUN U
HEPABEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTHUKA U TEOPUSI BEPOATHOCTEM

DyieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE TOHSATHUS KOMOMHATOPUKH. 3agadd Ha
HOJICYET YKcia pa3MEIlEeHUl, IepecTaHOBOK, coueTaHuil. Pemenne 3amay Ha nepedop
BapuaHtoB. ®opmyna 6uHoma Herotona. CBoiicTBa OMHOMUHATIBHBIX KOA((OUIIMEHTOB.
Tpeyronbuuk Ilackams. DnemeHTsl Teopun BeposTHOCTeH. CoObITHE, BEPOSTHOCTDH
COOBITHA, CIOXXKEHHE M YMHOXEeHHE BeposiTHocTell. [loHaTne o He3aBUCHMOCTH
coObiTuid. JlucKkpeTHast ciydaiiHas BeJIMYMHA, 3aKOH €€ pacmpeneneHus. YucioBsie
XapaKTePUCTUKU JTUCKPETHOM ciyyaliHOM BenuuuHbl. [loHsTHE O 3aKkoHE OOJBIIMX
YHUCEl.

DJleMeHTbl MaTeMaTHdeckol craTucTuku. [lpeacraBieHue maHHBIX (TaOJUIIBI,
auarpaMmbl, — Tpaduku), TeHepalibHas  COBOKYIIHOCTh,  BBIOOpKa,  CpeaHee
apudpmernyeckoe, Menuana. I[loHsTHe o0 3agayax MaTEMaTHYECKOM CTAaTUCTUKH.
Pemienne npaktuueckux 3aj1ay ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOOB.

IIpakTHYyeckue 3aHATHS

Hcropust pa3BuUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTHKU U UX POJb B
paznuyHBIX cdepax YeIOBEUEeCKOW >KU3HEAESITeNbHOCTH. [IpaBmia KOMOMHATOPHKH.
Pemenne xomMOMHATOpPHBIX 3amad. Pa3merieHusi, coyeTaHuss W MEePeCcTaHOBKU. buHoM
Herorona u tpeyrosnbauk llackans. [Ipuknannasie 3agaun. Knaccuueckoe onpeneneHue
BEPOSATHOCTH, CBOWCTBA BEPOSATHOCTEN, TEOPEMA O CYMME BEPOSITHOCTEN. Bhruncienue
BeposTHocTel. [Ipuknagneie 3anaun. [IpeacraBnenrne yncnoBbix JaHHbIX. [IpuknagHbie
3a/1a4H.

24 TEOMETPUSI
IIpsiMmble ¥ MJIOCKOCTH B NIPOCTPAHCTBE.

B3auMHOe pacrnionokeHue ABYyX MpsMbIX B mpocTpaHcTBe. [lapamiensHOCTh npsMOon U
mwiockoctu.  [lapamiensHocTh  miockocted.  [lepneHOUKYyIsspHOCTH  IPSAMOU U
IIOCKOCTH. [lepneHauKynsp W HaAKJIOHHAsA. YTOJ MEXIYy MNPSIMOM U INIOCKOCTBIO.
JIByrpaHHblii yrojl. YToJl MEXIy IUIOCKOCTAMU. lleprneHaukyiasspHOCT IBYX
wiockocted. ['eomerpuyeckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA:  MapajuieIbHBIN
NEPEHOC, CHUMMETPHUS OTHOCUTEIBHO IUIOCKOCTH. llapamiensHoe NpOeKTUpOBaHUE.
[Inomans oproroHanbHOW mpoeknuu. H300pakeHne MPOCTPAHCTBEHHBIX (UTYP.
Mmuororpanauku Bepiunsl, pedpa, rpaHu MHOTOTpaHHHKA. Pa3BepTka. MHOTOTpaHHbBIE
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yrael. Beiykiaeie MHororpanHuku. Teopema Oinepa. Ilpusma. Ilpsimas u HakioHHas
npusma. [IpaBunbHas npusma. [lapamnenenunen. Kyo6.

IInpamupa. IlpaBuiibHas nupamuga. YcedeHHas nupamunaa. Terpasap. Cummerpuu B
KyOe, B mapamenenunene, B npusme u nupamuzae. CeueHuss Ky0Oa, HpHU3MBI U
nupamuel. [lpencraBiaeHre O NpaBWIBHBIX MHOTOTpaHHHUKAaxX (TeTpasape, Kyoe,
OKTa’pe, JOJAEKadAPe U UKOCAAPE).

Tesia 1 MOBEPXHOCTH BpPallleHUsI

Humuuap u koHyc. YceudeHHBIM kKoHyc. OCHOBaHUE, BBICOTa, OOKOBas MOBEPXHOCTD,
oOpasyromas, pa3Beprka. OceBble CEUEHUS M CEUYEHUS, MapajuiebHble OCHOBAHMIO.
[ap u cdepa, ux ceuenus. KacarenbHas MIO0CKOCTh K cdepe.

HN3mepenust B reomeTpuu

O6bem u ero uzmepenue. MurerpasibHas popmyna oobema. @opmysbsl 0obema Kyoa,
IPsIMOYTOJILHOTO Mapajuiesienunesa, Npyu3Mbl, HTUIUHAPa. DopMysbl 00beMa MTUPAMUJIbI
U KoHyca. GopMyJIbl IO TOBEPXHOCTEN IIMIMHIpA U KOHYca. Dopmysbl 00beMa
mapa u twiomaan cheprl. [lomobue Tten. OTHOIIEHHS IJIOMIAJEH MOBEPXHOCTEH H
00BEMOB MOJAOOHBIX TEN.

KoopauHaThl 1 BeKTOPHI

[IpssmoyrosibHast (ZiekapToBa) CHUCTEMa KOOpJAMHAT B mpocTtpaHcTtBe. Dopmyra
PACCTOSIHUSI MEXKTY ABYMsI TOUKaMH. Y paBHEHUSI CPepbl, TNIOCKOCTH U TPSIMOM.

Bekropel. Monyns BekTopa. PaBeHcTBO BEKTOpPOB. Cll0kKEHNE BEKTOPOB. Y MHOKEHNE

BEKTOpa Ha 4ucio. Pa3iokeHue BEKTOpa IO HANpaBICHUSIM. YTOJI MEXAY ABYMS
BekTopamu. Ilpoekuuss Bekropa Ha ocbk. Koopaunatsl BekTopa. CkansipHOe
NPOU3BEIAECHUE BEKTOPOB. lcmosbp30BaHMEe KOOpAMHAT M BEKTOPOB MPU PEIICHUH
MaTeMaTUYECKUX U MPUKIAIHBIX 3ajad.

IIpakTHUyeckue 3aHATHS

[Ipu3Haky B3aMMHOIO PACHOJIOKEHUS IPSAMBIX. YTOJ MEXAY IpAMbIMUA. B3aumHoe
pacmoJIo)KEHUE MPSIMBIX U TUIOCKOCTeH. [lepneHauKynsip U HAaKJIOHHAS K IUIOCKOCTH.
Yron Mexay npsMOU U INIOCKOCTBEO. TeopeMbl 0 B3aMMHOM PACITOJI0KEHUH MPSIMOU U
IJIOCKOCTU. Teopema o Tpex nepneHaukyispax. l[Ipu3Haku u cBOMCTBA MapauIeIbHBIX
Y NEPIEHIUKYISPHBIX IIOCKOCTEN. PaccTOsIHME OT TOUKM JI0 TNIOCKOCTH, OT MPSIMOM 10
MJIOCKOCTH, PACCTOSIHUE MEXKAY IUIOCKOCTAMH, MEXIY CKPEIIUBAIOIIUMUCS MPSMbIMHU,
MEXTy TPOU3BOJBLHBIMU (PUTYpaMH B pocTpaHcTBe. [lapamienbHoe mpoeKTUpoBaHUE U
ero cpoucrBa. Teopema O IUIOIIAAM OPTOTOHAJIBHOM NPOEKIUU MHOTOYTOJIbHHUKA.
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B3auMHOe  pacmosio)keHHEe ~— TPOCTPAaHCTBEHHBIX  (uryp.  Pasnuunpie  BUIbI
MHOTOTpaHHUKOB. VX n3o0pakeHusi. CeueHus, pa3BepTKu MHOTOrpaHHUKOB. [nomanb
MOBEPXHOCTU. Buabsl cumMeTpuil B mnpocTtpancTBe. CHUMMETpUsi Tel BpallleHUs U
MHOTOTPAaHHUKOB. Bpruuciaenue tiomaned u obbemoB. Bektopbl. JlecTBUS ¢
BEKTOpaMH. [[ekapToBa cucTeMa KOOPJIUHAT B IIPOCTPAHCTBE. Y PABHEHUE OKPYKHOCTH,
cdepsl, iockocTh. Paccrosiane mexay Toukamu. [[eficTBUS ¢ BEKTOpaMu, 3aJaHHBIMHU
koopauHaTtamu. CKasipHOE NMPOU3BEJCHNE BEKTOPOB. BEKTOpHOE ypaBHEHUE IPSIMOU U
ITIOCKOCTU. Mlcosib30BaHHE BEKTOPOB IIPU JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHMU.

JInsi BHEAyUTOPHBIX 3aHSITUNA CTYACHTAM HapsA/y C PEIICHUEM 3a/lad W BBIIOJTHEHUS
MPAKTUYECKUX  3aJaHUA  MOXKHO  MPEIJIOXKUTh TEMbl  HCCIEIOBATEIbCKUX U
pedepaTuBHBIX PabOT, B KOTOPHIX BMECTO CEpUH OTICHBHBIX MEIKHX 3a7ad |
yOPaKHEHUN TpeAiaraloTcs CIOKETHbIE 3aJlaHusl, TpeOyIolue JIMTEIbHON padoThl B
paMKax OJIHOM MaTeMaTH4YeCKOM CHUTyallud. OTH TEeMbl MOTYT OBITh Kak
WHJVBHUAYaJIbHBIMA 33JaHUSIMU, TaK M TPYNNOBBIMU [IJII COBMECTHOTO BBIIOJIHEHUS
UCCIIEOBAHUS.

3. TEMbI PE®EPATOB (JOKJAJOB), UCCJIEJOBATEJBbCKUX
ITPOEKTOB

1. HempepbiBHBIE APOOH.

2. IIpumMeHeHne CI0XKHBIX MPOIEHTOB B YKOHOMUYECKUX pacueTax.
3. ITapannenbHOE MPOEKTUPOBAHUE.

4. CpenHue 3HaYEHUS U UX IPUMEHECHUE B CTATUCTHKE.

5. BekTopHoe 3aaHue NpsIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
6. CroskeHre rapMOHHYECKUX KOJIeOaHU .

7. I'padpuueckoe penieHrne ypaBHEHU U HEPABEHCTB.

8. [IpaBwibHBIC U MOTYIPABUIBHBIE MHOTOTPAHHUKH.

9. KoHnueckue ceuyeHus: U UX MPUMEHEHUE B TEXHUKE.

10. ITonsarue nuddepenHmana 1 ero MPUI0KECHHS.

11. Cxembl NOBTOPHBIX UCTIbITaHUN bepHym.

12. UccnenoBanue ypaBHEHU U HEPABEHCTB C MAPAMETPOM.
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4. CTPYKTYPA U COJAEPKAHUE YUEBHOHN JUCIUILINHBI

«MATEMATHUKA»

4.1. O0bem yueOHOH TUCHUIJIMHBI U BBl Y4eOHOI padoThI (04HOE OT/Ie/IeHHE)

Bun yueOHoii padoThI

O0BLeM yacoB

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 435
Oo0s3aTeIbHAA ayAUTOPHAA yYeOHAasl HArpy3Ka (Bcero) 290
B TOM YHCIIC:

nabopaTopHbie pabOTHI 2

MPaKTUIECKHE PabOThI 138

KOHTPOJIbHBIE PA0OTHI 16

KypcoBas pabota (ITpoeKT) (He TpeayCMOTPEHO)

CamocrosiTesibHasi padoTa cTyIeHTa (BCero) 145
B TOM YHCJIC:

CamocTosiTenbHas paboTa HajJl KypcoBOil paboTol (IIPOEKTOM)
UccnenoBarenbckas paboTa 7
PaGota ¢ unopManmoOHHBIMU HCTOYHUKAMHU 41
PedeparuBnas padota 4
Pacuetno-rpaduyeckas padora 21
TBOpUeckue 3a7aHus 34
[ToaroroBka nmpe3eHTalMOHHBIX MaTEPUAIOB 23
Cocrasienne Taldur 9
Coznanve Mojelel MpoCTPaHCTBEHHBIX PUTYD 6
ATTecTranus 1o JUCIHIUINHE IK3aMEH

17




5. TEMATHUYECKHNM IJIAH YUYEBHOHW JUCIUIIINHBI «<MATEMATHKA» IIO CHEIIMAJIBHOCTH: 35.01.14.
«MacTep 1o TeXHMYECKOMY 00CTYyKUBAHUIO 1 PEMOHTY MAIIIMHHO-TPAKTOPHOI0 MAPKAa»

Ounoe OTACICHUC

KoanyecTBo ayANTOPHBIX 4YaCOB
Makc. yue0.
CamocronTen IIpakTH4eckue
HaunmeHoBaHMe pa3/je/ioB U TeM Harpysia buast padora Teopernu | (cemunapckue) | Kypcosoe
cTyAcHta cryacnTa Bcero ecKoe " MPOEKTHPO
(aac) (1ac) o0yueHnue | 1abopaTopHbIe BaHHe
3aHATHSA
Tema 1. Benenue 3 1 2 2
Tema 2. PazButue noHATHS O YUCIIE 24 8 16 7 9
Tema 3. KopHu, cTeneHu u gorapu@msl 48 16 32 15 17
Tewma 4. [IpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE 39 13 26 15 11
Tema 5. Kombunaropuka 27 9 18 10 8
Tema 6. KoopinHaThl 1 BEKTOPHI 39 13 26 15 11
Tema 7. OCHOBBI TPUTOHOMETPUH 54 18 36 17 19
Tema 8. dyHkumn u rpaduku 33 11 22 12 10
Tema 9. MHOTOrpaHHUKH U KPYTJIbIE TENa 42 14 28 15 13
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[TponomxkeHne TabIUIIbI

KosmuecTBo ayAUTOPHBIX 4YaCOB

Makc. yue0.
Camocrositen Mpakriueckne
HaumeHoBaHHe pa31e/ioB H TeM Harpysxa bHAs padora Teopernu | (cemunapckue) | KypcoBoe
cryacura cryacnTa Bcero ecKoe u NPOEKTHPO
(9ac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA

Tema 10. Hayana maTemaTnueckoro aHainusa 42 14 28 17 11
Tema 11. MHTErpait u ero npuMeHeHne 27 9 18 10 8
Tema 12. QHCMG?TLI TEOPUH BEPOATHOCTEU U 21 7 14 9 5
MaTeMaTHYeCKOM CTaTUCTUKU
Tema 13. YpaBHeHUsI 1 HEPABEHCTBA 36 12 24 8 16
Bcero mo qucuuniaune 435 145 290 152 138

19




6. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEFHOM
AEATEJBHOCTU CTYJAEHTOB

Conep:xkanue o0yueHust

XapakTepucTHKa OCHOBHBIX BU/10B
JAesiTeJIbHOCTH CTYJIeHTOB
(Ha ypoBHe y4eOHBIX el cTBHI

BBenenue

O3HaKOMJICHHE C POJIBLI0 MAaTEMAaTUKH B HAYKeE,
TEXHHMKE, JKOHOMHKE,

I/IH(i)OpMaLII/IOHHBIX TCXHOJIOT'UAX nu
MPAKTUIECKOM JESITeIbHOCTH.

O3HakoMIICHHE C OCIIMM H  3aJadyaMH
W3YYCHHS MaTEMaTHKH TIPU

ocsoeranu npodeccuii CI10

AJI'EBPA

Pa3Burne monsaTus
0 4YHcJIe

Beimonnenune apupmeTnyeckux NeHCTBUN Hax
YHUCJIAMH, COYeTast

YCTHBIC U TUCHbMEHHBIC PUEMBI.

Haxoxnenue  npuOIMKEHHBIX  3HAYCHHM
BEJIMYMH W  IOTPEIIHOCTEW  BBIYMCICHHI
(a0CONMIOTHON M OTHOCHUTEIBHOW); CpaBHEHHUE
YHCJIOBBIX BBIPAXKEHUH.

Haxoxnenue omubok B IpeoOpazoBaHUSAX H
BBIYUCIICHUSIX (OTHOCHUTCS KO BCEM ITyHKTaM
IPOrpaMMBbl)

Kophu, crenenn, jorapugmsi

O3HakOMJIEHME C MOHATHEM KOpHS n-i
CTEIICHHU, CBOMCTBaMH paguKaioB 51
[IpaBUJIaMU CPABHEHUS KOPHEN.
@opMyIMpOBaHUE OINpPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue W CpaBHEHHE
KOpHEH, BBINOJIHEHUE IIPUKUAKUA 3HAYCHUS
KOpPHSI.

ITpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX

BBIPAKECHH, coZiepKaIux paluKasl.
Bremmonnenune  pacuetroB  mo  Qopmynam,
COJZIepKAITUM panuKaibl, OCYIIECTBIISS
HEO0OXOTUMBIE MOJICTAHOBKHU "
npeoOpa3oBaHMUsL.

Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUH €
pagukanamu.  PemeHne — MppanuMoOHaNIBHBIX
YPaBHEHUM.

O3HakoMJIECHME C TIOHATHEM CTEIIEHH C
JEHCTBUTENBHBIM I10Ka3aTEIIEM.

HaxoxJeHne 3Ha4eHWil CTENEeHHW, HCHOJb3ys
pU HEOOXOIUMOCTH

WHCTPYMEHTAJIBHBIE CPEJCTBA. 3aIlMCHIBAHHE
KOpHA N-U CTENEHU B BHUJAE CTEINEHU C
IpoOHBIM  TOKa3aTeneM U HaoOOpoT.
DopMyMpoBaHue CBOMCTB CTEIICHEN.
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Briuncienne cremneHed C  panyMOHAIbHBIM
MOKa3aTelieM, BBITIOJIHEHUE MPUKUIKH
3HAYEHMUsI CTEIIEHU, CPABHEHHE CTEIICHEM.
[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX
BBIPKEHMI, COIEpKAIINX CTEIEHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeNIbHbIX
ypaBHeHUN. O3HAaKOMJIEHWE C INPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCICHUH
CpelIHMX, JCJIEHHH OTpe3Ka B «30J0TOM
ceyeHun». PerieHune npukiIagHbIX 3a7ad Ha
CJIOKHBIE IPOLIEHTHI

IIpeoGpa3oBanue ajqredpanyeckKnx
BbIpasKeHN I

BreimmonHenue 1npeoOpa3oBaHM  BBIPAXKEHUI,
npuMeHeHue  (GopMysa,  CBS3aHHBIX  CO
CBOWCTBAMHM  CTENEHEH W  Jorapu]moB.
Onpenenenue 001acTU JOMYCTUMBIX 3HAUEHUI
JorapupMHUUECKOro  BhIpakeHUs. Pernenue
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUHA

OcHOBHBIC TOHATHSA

W3ydyeHne paguaHHOIO MeETOJa HM3MEPEHMUs
YIJIOB BpAIlEHH M HUX CBA3M C IPaJyCHOU
Mmepoil. M300pakeHue yrioB BpalleHUs Ha
OKPY’KHOCTH, COOTHECEHHE BEJIMYUHBI yria ¢
ero  pacnojoxxeHueMmM.  DPopMyaupoBaHHE
OTIpeNIeICHNH TPUTOHOMETPUIECKUX (PYHKIUH
JUIsl  YIJIOB  TIOBOPOTa M OCTPBIX  YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE
UX B3aMMOCBS3H.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOK/AeCTBa

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB Ul BBIYUCICHUSA  3HAYCHUHN
TPUTOHOMETPUUECKUX (DYHKIUN MO OJHOW M3
HUX.

IIpeoGpa3oBanus mpocTeimmx
TPUTOHOMETPUYECKUX BhIPAKEHU I

Nzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: bopMmyIbl CIIOXKEHMSI,
yZIBOEHUS, peoOpa3oBaHUs CYMMBI
TPUTOHOMETPUUECKHUX byHKIMI B

MIPOM3BEICHNE U TNPOU3BEACHUS B CYMMYy H
IIPUMEHEHWE TIpU  BBIUHCICHUM 3HAYCHHUS
TPUTOHOMETPHYECKOTO BBIPAXKECHUS u
YIPOILEHHUS €TO.

O3HakOMJIEHHE CO CBOMICTBAaMHM CUMMETPUU
TOYEK Ha EAMHUYHOU

OKPYXHOCTHM U TpPHUMEHEHHE MX JUIsl BBIBOAA
dbopmyn mpuBeICHUS

IIpocreiie TpUroHOMeTpUYECKHE
YPaBHEHHUA U HEPABEHCTBA

Pemenne o bopmynam u
TPUTOHOMETPUUYECKOMY KPYTYy IPOCTEHIINX
TPUTOHOMETPUYECKHUX yYpaBHEHUH.

[Ipumenenne oOOIIMX METOJOB  pEIHICHUS
ypaBHEHUW (NpUBENEHHUE K JIMHCHHOMY,
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KBaJpaTHOMYy,  METOJ  pa3JIOKEHUs  Ha
MHOKUTENIH, 3aMEHbl IIEPEMEHHON) IIpH
pElIEHUH TPUTOHOMETPUYECKUX YpPaBHEHUM.
YMeHue oTMmMedarb Ha Kpyre peueHHs
MPOCTEUIINX TPUTOHOMETPUUECKUX
HEPABEHCTB

APKCHHYC, apKKOCHHYC, APKTAHT€HC YN CJIa

O3HakOMJIEHHE €  IOHATHEM
TPUTOHOMETPUYCCKUX (PYHKIIHIA.
N3yuenue onpeaeneHui apKcHHYyca,
apKKOCHHYcCa, apKTaHreHca qucia,
dbopMynupoBaHue UX, H300paxkeHHME Ha
CAMHUYHOM OKPYKHOCTH, NPUMEHEHHUE IpHU
pelICHUH YpaBHEHU

00paTHBIX

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenmpepbLIBHOCTH
GyHkumnu

O3HakOMJIEHHE C TIOHATHEM HepeMeHHOﬁ,

npuMepamMu 3aBUCUMOCTEN MEXIY
nepeMeHHbIMU. O3HaKOMJIEHHE C IIOHATHEM
rpaduka, OIpeaeieHue  MPUHAIICKHOCTH

Touku rpaduxy ¢yakinuu. OmnpenencHue Mo
dbopmyse mpocTeiieil 3aBUCUMOCTH, BHUIa €€
rpapuka. BeipaxkeHue 1o Qopmyiie OJHOM
nepeMeHHoi depe3 npyrue. O3HaKOMIICHHE C
ompenenenueM (QyHKIHH, (OPMYIUPOBAHHE
ero. Haxoxxnenwe o07acTH OINpeneiIcHUs |
o0nacTu 3HaUeHUN PYHKINH

CBoiicTBa QyHKIUH.
I'paduyeckas unrepnperanus. Ilpumepsl
(pyHKUMOHANBHBIX 3ABUCHMOCTEN B
peajIbHBIX MPoLeccax U ABJICHUAX

O3HakoMJIEHHE C npuMepamMu
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHBIX

mporeccax M3 CMEXKHBIX  JUCLUILIMH.
O3HakoMIIEHHE c JI0Ka3aTeJIbHBIMU
pacCyXJIeHUSIMHU HEKOTOPBIX CBOMCTB
JUHEHHOW M KBaJApaTWYHON  (yHKUHH,
MPOBEJECHUE HACCIENOBAHUS JIMHEWHOM,

KyCOYHO-ITMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUYHOM  (YHKUMHA, TOCTPOCHHE UX
rpadukos. [Toctpoenue u uteHue

rpadukoB pyukiuit. MccnenoBanue GyHKIuIM.
CocraBieHue BUIOB (QYHKIUI 1O JaHHOMY
YCIIOBHIO, PEIICHHE 3a/1a4 HA DKCTPEMYM.

OOpatHble pyHKIIUM

Beimonnenne  mpeoOpas3oBanuii  rpaduka
byHKIMHA
W3yuenne moHATHS OOpaTHOW  (yHKIHH,

OlpeNeieHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (QYHKIMH, HAXOXKJICHUE €€ 00IacTu
ornpezeNneHus " obacTu 3HAYCHUH.
[Ipumenenne  cBOMCTB  GYHKUMH  TIpH
WCCIIC/IOBAaHNH YPaBHEHWH W PEIICHHW 3a/1ad
Ha SKcTpeMyM. O3HaKOMJIEHHE C TOHSATHEM
CIIOXKHOU (QYHKIIUU

Brruncienue 3HAYEeHUN
3HAYEHUIO apryMeHTa.

¢yHKIMH 1O
Onpenenenne
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CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynxknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnu

MOJIOKEHNUS TOYKM Ha Trpaduke 1O ee
KoopauHaTaM M HaoOopoT. Mcmnosibp3oBanue
CBOMCTB (YHKIIMHA JJII CPAaBHCHHS 3HAYCHHIA
crenieHeii u  jorapudmos.  [loctpoeHue
rpadUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢bynkuuii.  PemieHwe — moKazaTENbHBIX |
jJorapu(MHUUECKUX ypaBHEHUH W HEPaBEHCTB
10 U3BECTHBIM ajiropuTMaM. O3HaKOMIIEHHE C
MOHSATUEM  HENPEPBIBHOW  MEPUOIUYECKOM
¢byHkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, IOCTPOEHUE UX IpauKOB.
O3HakOMJIEHME C MOHSATHEM TapMOHUYECKHX
KojeOaHui W MpuUMEpaMHd TapMOHUYECKUX
KoJIeOaHWH U1l  ONMMCAaHHWsS MPOIECCOB B
bu3uKe U ApYrux 00JIaCTIX 3HAHHUS.
O3HakOMJIEHME C T[OHSTHEM  Pa3pbIBHOU
nepuoandeckor (yHKuuu, GopMmynupoBaHHE
CBOICTB TaHI'€HCA U KOTaHIEHCA, ITOCTPOCHUE
UX rpauKOB.

[Ipumenenne CBOIICTB byHKIMI IS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIUH, pelieHuss TPUTOHOMETPUUYECKHUX
ypaBHeHwmid. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPUYECKUX byHKIUH u
ompejelieHue 1O rpadukaM HMX CBOICTB.
Brmonnenue npeoOpazoBanusi rpaguKoB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITociepoBaTeILHOCTH

O3HakOMJIEHME C  TOHATHUEM  YHCIOBOMU
I0CJIEI0BATENBHOCTH, CIOCO0AaMH €€ 3a/1aHus,
BBIYUCIICHUSIMU €€ YJICHOB.

Os3HakoMIeHME €  TOHATHEM  Ipejena
IIOCJIEI0BATENBHOCTH. O3HakoMyeHHE €
BBIUHCIIEHHEM CYMMBI 0ECKOHEUHOI0
YHUCIOBOTO psJila Ha MpHUMEpPe BBIYUCICHUS
CYMMBI OECKOHEYHO yObIBaromie
reOMETPUUYECKOM Iporpeccuu. Pemenue 3anau
Ha MpUMEHEHHE POPMYJIbl CYMMbI OECKOHEUHO
yOBbIBaroIeil FeOMETPUYECKON MPOrPecCHH

IIpousBoaHas u ee npUMeHEHUE

O3HakOMJIEHHE C TIOHSATHEM MPOU3BOJIHOM.
N3yuenne u bopmynupoBaHue ee
MEXaHUYECKOr0 U T'€OMETPUUYECKOI0 CMBICIA,
U3Yy4EHUE anropuTMa BBIUNCIICHUS
MIPOM3BOJHOM HAa TNPHUMEpPE  BBIYHUCICHUSA
MI'HOBEHHOMN CKOpPOCTH u YTJIOBOTO
koadp¢unuenta kacarenpHoil. CocraBieHue

ypaBHEHMsI KacaTeJbHOH B oOIIeM BHJE.
YcBoenne  mpaBun  audepeHIupoBaHus,
TaOIUIIBI IIPOU3BOJHBIX 3JIEMEHTapHBIX
byHKIHH, IIPUMEHEHHE JUISL
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nuddeperpoBanns (yHKIIUNA, COCTABICHH
ypaBHeHUs KacareinbHOU. M3ydeHue TeopeM o
CBSA3M CBOMCTB (YHKIUMU U TNPOU3BOJIHOIM,
¢dopmynupoBka ux. IIpoBeneHne ¢ MOMOIIBIO
MIPOU3BOTHOM UCCJIEIOBAHUS ¢byHKIUY,
3aJaHHOM (OPMYJIO. YCTAaHOBJICHHE CBS3H
CBOMCTB (YHKIMH M TMPOU3BOJHOM MO UX
rpadukam.

[Ipumenenue mNPOM3BOAHOM JISI  PELICHUS
3aJjad  Ha  HaxOoXJeHHWe  HauOOJBIIEro,
HAaUMEHBIIETO0 3HAYEHUS W Ha HAXOXKICHHE
IKCTpEMyMa

IlepBooGpa3nasn
U MHTErpaj

O3HakoOMJICHHME C TIOHSATHEM HWHTErpajia u
epBOOOpPa3HOM. Nzyuenne MpaBUIIa
BEIUMCJICHHSI  MEPBOOOPA3HOW UM TEOPEMBI
Herorona—JleitOunna. Pemenue 3amauy Ha
CBSI3b TEPBOOOpPA3HOM M €€ MPOU3BOIHOM,
BBIUKCJICHHE TIepBOOOpa3HON AJid  JaHHOU
¢byakuun. Pemienwe 3amay Ha TpUMEHEHUE
UHTETpana Juis BBIYHCICHUS (U3HUYECKUX
BEJINYUH U IUIOMageu

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUs H CHCTeMbI YPABHEHUH
HepaBeHcTBa U cHCTEMbI HEPABEHCTB C
ABYMS IIepeMEHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJCHUSIMH O
KOPHSX anreOpanyecKux YpaBHEHUH,
MOHATUSAMM  UCCIIEIOBAHMS  YPABHEHUH W
cucreM  ypaBHeHuMH. HM3ydyenme  Teopum

PaBHOCUIIBHOCTH YpaBHEHUH 51 ee
npuMeHeHus. lloBTopeHue 3amucu pelieHus
CTaHJAPTHBIX YpaBHEHUH, IIPUEMOB
npeoOpa3oBaHusl ypaBHEHHM A CBEACHUS K
CTaHJAPTHOMY YPaBHEHUIO. Pemenne
palMOHAIbHBIX, HUPPALMOHAIIBHBIX,

MOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YPaBHEHUH U CUCTEM.

Hcnonp3oBaHne  CBOWCTB M rpadukos
byHKIMI JUISt peleHus YpaBHEHUM.
[ToBTOpEHNE OCHOBHBIX MPHUEMOB PpEUICHHS
cucteM. Pemenne ypaBHEHUI ¢ IPUMEHEHUEM
BCEX NPUEMOB (Pa3lIOKEHHS HAa MHOXHUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX, MOJCTAaHOBKH,
rpauIecKoro MeTo1a).

Pemenne cuctem ypaBHEHHH C NPUMEHEHHEM
Pa3IUYHBIX CITOCOOOB.

O3nakomiieHMe ¢ OOIIMMH  BONPOCAMH
pellleHnsT HEpPaBeHCTB U  HUCIOJb30BaHUE
CBOWCTB M TrpaduKoB (PYHKIMNA MpPU peIICHUH
HEPABEHCTB.
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Pemennie HepaBeHCTB U CHCTEM HEPABEHCTB C
PUMEHEHHEM Pa3IIMYHBIX CIIOCOOOB.
[IpumeHeHre MaTeMaTHUYECKUX METOIOB JUIs
pellleHusT  CoJep)KaTelbHBIX  3aJady U3
pa3iaMyYHbIX oO0JiacTell HayKu U TPaAKTHKH.
WHuTepripeTupoBaHUE pPE3yIbTAaTOB C YYETOM
pealIbHBIX OrpaHUYEHUN

3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSAITHOCTEN 1 CTATUCTHUKH

OcHOBHBIE NOHATHS KOMONHATOPUKHU

W3ydyenune mpaBwia  KOMOWHATOPUKH U
IPUMEHEHHE TPU PELICHUM KOMOMHATOPHBIX
3amga4. PerieHue KOMOWHATOPHBIX — 3a1ay
METOJIOM Iepedopa U Mo MPaBUITY YMHOKCHHS.
O3HaKOMIICHHE C TIOHATHAMH KOMOMHATOPUKH:
pPasMCIICHUSAMU, COUYCTaHUsIMU,
nepecTaHoBKaMH ¥ GopMyJaMH  JUIS  HX
BBIYMCIJICHHUS.

OOmbsicHeHHEe u TpuMeHeHue GopMyn Juis
BBIYNCIICHU S pa3MeIIIeHHI71, IEPECTAaHOBOK U

COYeTaHUuN npu peleHumn 3a7ad4.
O3"akomiienue ¢ OwmHOMOM HproroHa wu
TPEYTrOJIbHUKOM ITackans. Pemenue

MPaKTUYECKUX 3aJa4 C  HCIOJIb30BAaHUEM
MOHSTHI U IPaBUJI KOMOMHATOPUKH

DJIeMeHThI TeOpHHU BePOATHOCTE

N3yuenue KJIaCCUYECKOI'0 ONpeAcIICHUS
BEPOATHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI
0 CyMMme BeposTHocTed. Paccmorpenue
MIPUMEPOB BBIYHMCIICHHS BEPOSITHOCTEM.
Pemenue 3a1aq Ha BBIYMCIIEHUE BEPOSATHOCTEM
COOBITHI

IIpeacraBienne JaHHBIX (Ta0JAMLBI,
AUarpamMMmsl, rpaguku)

O3HakOMJICHHE C TPEACTABICHUEM YHCIIOBBIX
JAHHBIX U UX XapaKTePUCTHUKAMH.
Pemenne nmpaktuyeckux 3aaay Ha oOpabOTKy

YHUCIIOBBIX JAHHBIX, BBIYHCIICHUE ux
XapaKTEPUCTUK
I'EOMETPUA

IIpsimble ¥ MJIOCKOCTH B POCTPAHCTBE

@opMyJIMpOBKA U IIPUBEJACHUE J10KA3aTEIbCTB
IIPU3HAKOB B3aMMHOI'O PACIIONIOXKEHUS IPSIMbIX
U II0cKocTed. Pacrio3HaBaHue Ha deprexax H
MOJEISAX Pa3IMYHBIX CIIy4aeB B3aUMHOIO
pacrlojoKeHUusi OpsIMBIX M IUIOCKOCTEH,
apryMEHTHUPOBAHUE CBOMX CYXIACHHM.
@opMyIMpOBaHNE ONPEIEICHUN, IPU3HAKOB U
CBOICTB NapaJlIeNIbHBIX U MEPIEHANKYIAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX

yIiaoB. BblonHEHHE MOCTPOEHMSI  YITIOB
MEXIy MpSAMBIMU, MPSMON U TIOCKOCTHIO,
MEXNY IUIOCKOCTAMHM 110  OIHUCAaHUI U
pPacno3HABAHKUE UX HA MOJEISX.
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[Ipumenenue MPU3HAKOB u CBOWCTB
pPacIOJIOKEHUST NIPSAMBIX U IUIOCKOCTEH IIpU
peuienuu 3aaad. M300pakeHue Ha pucyHKax U
KOHCTPYUPOBaHUE Ha MOJIETISIX
MEPIEeHIUKYIAPOB U HAKIOHHBIX K IJIOCKOCTH,
IPSAMBIX, NApaJUIEIbHBIX IUIOCKOCTEH, YIJIOB
MEX1y MPSMOM U MJIOCKOCThIO U 0OOCHOBaHHE
IMOCTPOCHUH. Pemenne 3a4a4 Ha BBIYMCIICHHC
reoMeTpuyeckux  BenuuuH.  OmnuchiBaHHe
pacCTOsIHUSL OT TOYKM JIO IUIOCKOCTH, OT
OpsIMON 710 TIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MCKAY CKPCIIMBAOIIINUMHUCA ITPSAMBIMU,

MEXIy  MpPOU3BOJIbHBIMH  (GUTypaMH B

MPOCTPAHCTBE. DopmyIUpOBAHUE U
JIOKa3bIBaHUE OCHOBHBIX TEOpeEM 0
PaCCTOSIHUAX (Teopem CYIIIECTBOBAHU,

cBoiicTBa). M300paxeHHe Ha depTexax M
MOJIETISIX PACCTOSHUS 1 0OOCHOBaHNE

CBOMX CYXKIECHUH. Omnpenenenue u
BBIUMCJICHUE PACCTOSHUM B IPOCTPAHCTBE.
[Ipumenenue popMyI1 U TEOpPEM IIAHUMETPUU
Uit pemieHus  3agad.  O3HakomileHHE  C
MOHATHEM MapaJUIEIBHOTO NMPOEKTUPOBAHUS U
ero ceoricrBaMu. @OpMyIMpPOBaHUE TEOPEMBI O
IUIOILAH OpPTOTrOHAJILHOM MIPOEKLIUU
MHOroyrojapHuka. lIpuMenenue teopum Ui
000CHOBaHHUS MOCTPOEHUM U BBIYUCICHUM.
ApryMEHTUpOBAaHUE CBOMX CYXACHMH O
B3alMHOM PpaCIOJIOKEHUHU NPOCTPAHCTBEHHBIX

¢uryp

MHoOrorpaHHUKH

Onucanve ¥ XapaKTEPUCTHKA Pa3INMYHBIX
BHJIOB MHOTIOTPaHHUKOB, IIEPEYUCICHHE MX
BJIEMEHTOB U cBoHcTB.  M300pakeHue
MHOT'OIPAHHUKOB M BBIITOJIHEHUE ITOCTPOCHHUS
Ha n300pakeHUsIX u MOZEIIAX
MHOTOIDAHHUKOB. BbIYHCIIEHHE  JIMHEHHBIX
AJIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOHQUrypauusx, apryMEeHTHPOBAHUE CBOUX
Cy)KJIeHU. XapakTEepUCTHKAa M HU300pakeHHE
ce4yeHus, pa3BepTKU MHOT'OTPaHHUKOB,
BBIYMCIICHHUE TUIOIIAJICH TOBEPXHOCTEM.
[Toctpoenune mpocreiimux ceueHuit Kyoa,
npu3Mel, nupamusl. [Ipumenenue ¢aktoB u
CBEICHUN 13 miuaHuMeTpuu. O3HaAKOMIIEHHUE C
BUJIaMH  CHUMMETPHMMI B IPOCTPAHCTBE,
(dbopMynupoBaHUE OIpEIEIeHUIl M CBOMCTB.
XapakTepuCcTHKa CUMMETPUU Te€J BPAILCHUS U
MHOTIOIPaHHUKOB.  I[IpuMeHeHne  CBOMCTB
CUMMETpUHU pu peneHnu 3a/1a4.
Hcnonb3oBanue nmpuoOpeTeHHBIX 3HAHUNA JUIS
WCCIIEIOBAHUS M MOJIETIMPOBAHUSI HECIOKHBIX
3a/1a4. N306pakenue OCHOBHBIX
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MHOTI'OI'PaHHUKOB W BBITIOJJHCHHUE PUCYHKOB I1O
YCJIOBUSM 3a4a4

Tenan MOBEPXHOCTHU BPAIICHUS

O3HakoMJIeHHE C BUJaMH TeJ BpallCHHUS,
(bopMyIMpOBaHUE MX ONPEICICHUN 1 CBOMCTB.
DopMyIHpPOBAaHUE TEOPEM O CEUEHUHU IIapa
IJIOCKOCTBIO W IUIOCKOCTH, KacaTelIbHOW K
chepe. XapakTepuCTHKa U H300paKEHUE TEI
BpallleHusl, UX Pa3BEpPTKH, ceueHus. Pemienue
3aJja4 Ha IMOCTPOCHHME CEUYECHUI, BBIUYHCICHHE
JUIMH,  pPAacCTOSIHUMW,  YIVIOB,  IUIOLIAJACH.
[IpoBeneHne AoKa3aTeNbHBIX PACCYXKIACHHMA
P PEILICHUH 3a/1a4.

[IpumeHeHue  CBOWCTB  CHUMMETPUHM NP
pelieHuy  3aJad = HAa  Tela  BpallleHHs,
KoMOMHamio Ten. M3o00paxeHne OCHOBHBIX
KPYIJIBIX T€T ¥ BBINOJHEHUWE PHUCYHKAa IO
YCIIOBUIO 3aJ1a4H

HN3mepenus B reomeTpuu

O3HaKkOMJICHHE C IOHATHSIMH momaimn u
O6’beMa, aKCHUOMAaMM U CBOMCTBAMHM.
Pemenne 3amad Ha BEBEIYHCICHHE ILIOIIAACH

MIJIOCKUX ¢buryp c PUMEHEHUEM
COOTBETCTBYIOIMX (opMyn u ¢akToB Wu3
IJIAHUMETPUH. N3yuenue TEOpeEM 0

BBIYUCIICHUH O00BEMOB  MPOCTPAaHCTBEHHBIX
TeN, pelieHue 3a/ad Ha MpUMeHeHue (Gpopmyi
BEIUUCIICHHSI 00beMOB. V3ydenne dhopMyin s
BBIUMCIICHHUS riomaaen MOBEpXHOCTEH
MHOTOTPAaHHUKOB U TE€J BPAILCHUS.
O3HakOMJIEGHME C METOJOM  BBIYMCICHUS
MJIoMmaaM  TOBEpXHOCTH cdeprl. Pemienue
3a/1a4y Ha BBIYMCIICHHE IUIOMIA/Ied TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJIEeHME C  TOHSATUEM  BEKTOpA.
N3yuenne nekapToBOW CHUCTEMBI KOOPJMHAT B
MPOCTPAHCTBE, TIOCTPOEHUE 1O 3aJaHHBIM
KOOpJAWHATAM TOYEK u TJTIOCKOCTEH,
HaxoKJIeHne KoopauHat Touek HaxoxneHnue
YpaBHEHUU OKPY>KHOCTH, C(Ephl, MIOCKOCTH.
Boluncnenne paccTossHU MEXy TOUKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYHH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

MPOCTPAHCTBE, MPaBUII HaXO0XICHUA
KOOpPAMHAT BEKTOpPa B IPOCTPAHCTBE, MPABUI
HEeUCTBUHU c BEKTOpPaMHU, 3aITaHHBIMU

koopauHaramu. [IpuMeHeHue Teopuu IpU
pelIeHny 3aJad Ha JEHWCTBHUS C BEKTOPAMH.
N3yuenue CKAIIIPHOTO IIPOU3BEICHUS
BEKTOPOB, BEKTOPHOTO YPAaBHEHUS NPSIMOU H
miockoctu.  lIpumenenune  Teopuu  mpu
pelIeHnn 3aJad Ha JEHUCTBHUSL C BEKTOPAMH,
KOOPJHMHATHBINA METOJ, IPUMEHEHHUE

BEKTOPOB JUIsl BBIYMCICHHS BEIWYHMH YIJIOB H
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pacCTOSHUM. O3HakoMIJIeHUE c
JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM  PacloOJOXKEHUM  NOPSIMBIX U
TJIOCKOCTEH C UCTOJIB30BAHNEM BEKTOPOB

7. YHEBHO-METOINUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE PABOYEM INPOT'PAMMBI YUEBHOM
JUCHUIIIMHBI <MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A; TEOMETPUS»

OcBoenue paboueil mporpamMmbl yueOHOM quCIUIUIMHBL «MareMmartuka: anredpa u
Hayajla MaTeMaTU4YeCKOro aHaju3a; TEOMETpHUs» MPEeroyiaraeT HaJIudue B
TEXHUKYME, pealn3yIolieM 00pa30BaTeNbHYI0 MPOTpaMMy CpPEAHErO OOIIero
oOpazoBanus B mpenenax ocBoeHus OIIOIT CITO nHa 6Ga3e OCHOBHOIrO OOIIEro
oOpa3zoBaHus, yueOHOro KaOMHETA, B KOTOPOM UMEETCSI BO3MOXKHOCTh 00€CTIEUUTh
oOy4Jarommmcsi cBOOOJHBIN AocTyn B MHTEpHET BO BpeMs y4eOHOro 3aHATUS U
nepuoj BHEY4eOHOM JesTenbHOCTH. [lomerieHne kaOuHETa  yAOBIETBOPSET
TpeboBanusiM CaHUTAPHO-IMUAEMHUOIOTHYECKUX TipaBmil U HopMaTuBOB (CanlluH
242 Ne 178-02) m  ocCHalIeHO THUIOBBIM OOOPYJIOBaHHWEM, YKa3aHHBIM B
HACTOAIIUX TPEOOBAHUAX, B TOM YHUCJIE CIICHUAIM3UPOBAHHON yueOHOM MEOENbIO U
CpencTBaMHM OOY4YEHHs, TOCTATOYHBIMHU JIJIsI BBHITIOJHEHUS TPeOOBAaHWNA K YPOBHIO
MOJITOTOBKA  oOydarommxcs. B kabuHere  uWMeeTcs  MyJIbTUMEIUIHOE
000pyI0BaHUE, MOCPEICTBOM KOTOPOTO YYAaCTHHKH O0Opa30BaTeIbHOIO Mpolecca
MOTYT MPOCMATpUBaTh BU3YaJIbHYI0 WH(MOpPMAIMIO MO MaTeMaTHKe, CO3/1aBaTh
Mpe3eHTallui, BHUACOMATepuasbl, WHBIE JOKYMEHTH. B coctaB yueOHO-
METOJMYECKOT0 U MaTepHUAIbHO-TEXHUUECKOTO 00eCIedeHHs TPOrpaMMbl yd4eOHOM
muciuiuineel  «MartemaTtuka: anrebpa W Hadalda MaTeMaTHYeCKOTO aHajun3a;
T€OMETPHUSD BXOJIST:

*MHOTO(YHKITMOHATBHBIA KOMILIEKC IMPEIo aBaTes;

*HATJISIHBIE TMOCOOMST (KOMIUIEKTHI YYEOHBIX TaOMUIl, ITUTAKATOB, TOPTPETOB
BBIJIAIONIUXCS YIEHBIX-MAaTEMAaTHUKOB H JIp.);

‘I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHLIe CpCaACTBa,
*3KPaHHO-3BYKOBBLIC HOCO6I/I$I;

*KOMIUIEKT TE€XHUYECKOW JOKYMEHTAllMM, B TOM YHCJIE MAaclnopTa Ha CpeICTBa
o0y4eHU s, THCTPYKIIUHU IO UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;
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*OUOTMOTEUHBIHN (HOH]I.

8. OcHoBHas JuTEpaTypa

s npenodasamens

bammakoB M.M. MaremaTtuka: y4eOHUK I CTYI. YUYpeXIASHUU cpeid. Mpod.
obOpazoBanus. — M., 2014.

Aranacsn JI.C., byry3oB B.®., Kagomue C.b. u np. Maremaruka: anreOpa u
Havajla MaTeMaTHYecKoro aHamm3a. [eomerpus. ['eomerpusi (06a30BBIA U
yriyosneHHsli ypoBan). 10—11 xmaccel. — M., 2014.

Konmoropos A.H., A6pamoB A.M., Jdyauunsin FO.I1. u np. Anre6pa u Hauvana
aHannsa: Yue6. g 10-11 k. - M., 2014.

bammakos M.M. Martemaruka. COOpHUK 3ajad NpodUIbHOW HAMpPaBICHHOCTH:
y4e0. mocodue sl CTy/I. YIpeKJIeHHH cpe. mpod. odpazoBanus. — M., 2014.

bammakoB M.M. MaremaTtuka. 3agadunuk: yuyel. mocodue i CTyA. YUPEKICHUN
cpen. npod. oopazoBanus. — M., 2014.

I'puropreB C.I'., UBonruna C.B. MaremaTtuka : y4eOHUK IJisi CTyJ. oOpa3oBart.
yupexJIeHu cpe. mpod. odpazoBanus. — M., 2014.

s npenooasamerneii

bammakoB M.M. MaremaTtuka: y4eOHUK ISl CTYI. YUYpexaeHUU cpeid. npod.
oOpazoBanus. — M., 2014.

denepanbHbii 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanun B Poccuiickoit
denepanun.

[Ipuka3z MunucrepctBa oOpazoBanust U Hayku PD ot 17.05.2012 Ne 413 «OO0
YTBEPXKICHUH (EeAepaIbHOTO TOCYJAPCTBEHHOTO 0O0pa30BaTENBHOIO CTaHAApTa
cpeaHero (IoJIHOTo) O0IEero 00pa3oBaHUM.

[Tpuka3z MunucrepctBa oOpa3zoBanuss u Hayku PD ot 29.12.2014 No 1645 «O
BHeceHMH wu3MeHeHuid B Ilpuka3 MunuctepctBa oOpa3oBaHuUs H HayKu
Poccutickoit @enepamuu ot 17.05.2012

No 413 «*“O06 yTtBepxaeHuu (denepaqibHOro0 TOCYAapCTBEHHOT0 00pa30BaTEILHOIO
CTaHJapTa cpeaHero (IoJHOro) o0Iero oopa3oBaHus .

[Tucemo [lemaprameHTa TOCYAapCTBEHHOW TIOJMTHUKU B c(epe MOArOTOBKHU
pabounx kaapos u JII1O MunucrepcrBa odpazoBanus u Hayku P® ot 17.03.2015
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Ne 06-259 «PexomeHmanmuui 1O OpraHW3alUMA TIOMYYEHUS] CPEIHETO OOIIEro
oOpa3oBaHUsl B TMpeeiax OCBOCHMSI OOpa30BaATENbHBIX MPOrPAMM CPEIHETO
npodeccCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa30BaHHS C
ydyeToM TpeOoBaHUM  (elepalibHbIX  TOCYJApPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHIApPTOB M TMOJIydaeMoll mpodeccud WIA CHEHHATbHOCTH  CPEIHEro
poeCcCHOHATTEHOTO 00pa30BaAHU.

bammvakos M.M. Marematuka: KH. JJIs MpeENoaaBaTessi: METoA. mocooue. — M.,
2013

8.1. UnTepHeT-pecypchbl

www.fcior.edu.ru  (MadpopmanmoHHbIe, TPEHUPOBOYHBIE W  KOHTPOJIBHBIC
MaTepHuabl).

www.school-collection.edu.ru (EqunHast komekiuu uppoBbIX 00pa3oBaTEeIbHBIX
pecypcoB).
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