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NOACHUTEABbHAA 3ANMUCKA

PaGouaa mporpamma yaetH0M nuenumamanl «MaTemaTURa» g4BIgeTea YacTLE OCHOBHOR
upodeccuonansuoin obpasopareibunoil uporpammbl B coorsercrsuu ¢ DPI'OC CIIO  wno
npogeccrn CIIO 35.01.11 «MacTe]p cesILCROX03IMCTBEHHOTO OPOM3BOICTBA»

Pafouast uporpamma paspaborauna ua oOCHOBC uUpOrpaMMbl  y4uCOHONW JMCLMILIMIIbL
«MatemMaTuEa:aare0pa 1 HAYATA MATEMATHYCCKOIO AHATIH3A TeOMETPHS DA3PA00TAHHON HA
ocuose rpebopauuit PI'OC cpeacro obwero oGpasoBalius, LUPCHALIABIAICMBIX K CIPYKTYPC,
COUCPIKALIMIO M pe3yibraraMm  ocpocuusi  yucOuoi uucuminiunbl  «Maremaruka», B
coorsercrsuy ¢ PexomengaumsiMy 110 Oprauu3audy  LHOJMYYCLMSL  CPCUUCIO  00Lero
obpasopauusi B LPCHCIAX  0CBOCLMsL  0DPA3OBATC/bILIX  LPOIPAMM  CPCUICLO
upodeccuonanbuoro oppasopauun na 6a3e ocuopuoro odwero odpasoBaliust ¢ y4ceToM 1Pe-
fopaunii eacpasiblublx I'OCYUAPCTBCIbLIX 00PA30BATC,1bIIbIX CTALIADTOB U 1LI0Y4AC MO
upodeccun  MiM  CLCUMANBLOCTA  CPCULCIO  LPOCCCUoNa1bioro  obpasopauus  (LLMCEMO
Jeuaprameura rocyuaperscuuoi noauwtuku B cdepe uonrorosiku pabouux kaapos u 110
Mwurodpraykn Pocenm ot 17.03.2015 No 06-259).

Concpakaumne uporpamMmmbl «MarteMaTtuka» HALUPABIACUO LA  HOCTHHCHIUC CJCUYIOLIMX
nenen:

+  obccucucuue chopMUPOBALLIOCTH UPCACTAB/JICHMA O COLMANbUBIX. KYJIbTYPHbIX M
UCTOPUUCCKUX (PAXTOPAX CTALOBICILMI MATCMATHKN

+  obccucucuue cOpPMUPOBALLIOCTH JI0IMUCCKOLID, a I0PUTMUUCCKOLIO M MATCMAaTHUC-
CKOLI'0 MbLUIICIIMSL,

+  obccucucuue ¢hopMUPOBALLIOCTY YMCHUA UPUMCILSITh 1OJYYCLIBIC 3HALMsL LUPUA PC-
TMeHWW PA3THIHBIX 33714,

+ obccucucuue ¢OPMUPOBALLOCTA UPCUCTABICUMEA 0 MATCMATUKRC KAaK 4acru oduwe-
YeTOBEUECKOW KYIThTYPhI. YHUBEPCATIHHOM SI3RIKE HAYKW, TO3ROJIAIOMEM OTHUCHBATH W
U3y4yarh PCAIBUBIC IIPOLUCCCHL U SIBICLUSL,

B uporpammy BK/IOUCLO COACPIKALMC, HALPABICLLIOC LA (QOPMUPOBALIMC Y CTYACILTOB
KOMLUCTCLLIME, HCOOX0AMMbIX 11111 Kauccersenoro ocsocuus O1IO1L C1IO ua 6ase ocuoBLolo
odmero 06pa30BAHNS C TOTYIeHUeM CPeHero 00mero o0pa30BAHUS, TTPOTPAMMBI TTOJITOTOBKA
kBANUUUUPOBaLLbIX  padouux, CLYMKAUX, UPOUPAMMbL  LOAIOTOBKMA  CLCLUMAIUCTOB
cpesIHeTo 3BEHA IIIKPC, LITICC3).



OBGLLAS XAPAKTEPUCTUKA YYEEHOU AUCLIUNAUHBI <MATEMATUKA:
ANTEBPA U HAYAAA MATEMATHUYECKOIO AHAAU3A; TEOMETPUSA»

Maremaruka sisasicrcs  yupameuraiibnoit  06uecodpasosBaTeibiuoil MMCUMUIMIONA €O
CTOKUBIITAMCA YCTOWIWBLIM COJTePKanreM w oOmuMT TPefOBAHMAMTW K HO/JTOTOBKE 00Y-
YATOTIAXCSA.

B mpodeccroransHLIX 06pA30BATETRARIX OPTAHW3ATIVAX, PEATH3YIOTHX 00pa3oBaTe;Th-
AYI0 TIHoTpamMmy cpeirero obmero ofpaszosaanda B penenax ocsoerna OIIOIT CIIO ma Gase
OCHOBHAOTO 00TMeT0 06pa30BaAHV, W3yIeAWe MATeMATWKW WMEeeT CBOW OCODRHHOCTH B
3apmcuMocTy oT Mpodnas mpodeccmoEaThAOTO 00pa3oBaHm.

IIpu oceoervwm mpodecenit CIIO w crnemwmanwrocreit CITO mexamgeckoro mpodwsts
mpodeccmoHATHHOTO  obpa3zoBanmWd wMaTeMaTWKa waydaetTcs Oomee  yroiyDmedmrAo.,  Kak
mpoprabHAA yueOrag JUCTIUTITWHA, YIWTHIRAITIAS cOenmpwKy ocBamBaeMbIx mpodeccrin
W CIIETTHATHHOCTE N,

ITO BLIDAKAECTCA B COOEPHAAUT OOYISHUA, KOTMUYECTBE YACOB, BLIMEISEMDIX HA U3YICHNE
OT/ZIETHHBIX TeM TIPOTPAMMEI, TSTYOWHAE WX OCBOGHWS CTyMeHTaMW, o0heMe W XapakTepe
MPAKTHICCKIX 3AHATHNA, BUIAX BHEAYIATOPHOU CAMOCTOSTeILHOM PaGOTLI CTYISHTOB.

Q6mue TenW W3yYeHVWSA MATEMATHWEW TPATATIMOHHO PEATW3YIOTCH B 4eThPeX HaTpaR-
e HIAX:

1) ofmee opeacTaBIerne 00 HOSIX H METOTAX MATEMATIKA;

2) HHTeTTeKTYAILAOE DAIBUTHE;

3) oBaameHme AEOOXOTUMBIME KOHKPETHLIMA SHAAUAMEA U YMEHUAMH;

1) BOCIHTATEILHOE BO3IEHCTBHE.

IIpoduausanus mesTell MaTeMaTHISCKOTO 00DA30BAHISA OTPAKAeTCS Ha BLIOODe IIpH-
OPHTETOB B OPTAHESAONE yIeOHOH OeaTeIbHOCTH o0ydanomuxcs. Jma TeXHHIecKoro
npoduag apodeccroEATILAOTO 06PA30BAHAA BLIOOD IeTedl ¢MeImaeTesi B IParMaTHYeCKOM
HALPAB/ICHUHY, LUPCAYCMATPUBAIOWICM YCUICHUC U PACIIUPCHUC LPUKJANIOIO XAPAKICPA
H3YIeHUS MATEMATHKH, OPEAMYIIECTBEHHOM OPHEHTAIIMH HA AMTOPHTMIYECKAN CTHIL
LHO3UABATC1bUOMA JCITCABLOCTH, |

Wsydenne MaTeMATHKNA KAK IPOGILILHON 006mmeodpasoBaTe,ILHOR yueOROH THCTIATITHADL
yunTbiBaiowci cucuupury ocsausacmbix crygcuramu upodeccuin CITO uaun cuenuasibuocru
CIIO, obecmeunBaeTes:

*  BLIOOPOM PASIUYHDIX IOIXOMOB K BBeICHHUK) OCHOBADLIX TTOHATHH;

+  (opMHPOBAHHEM CHCTEMDI YUeOHDIX 3adarni, obecmeunBaomux 2OHeKTHBHOE 0CY-
mecrsiaciune Bbl6|)&llllelX UC/ICBbIX YCTAHOBOI,

+  oforamerremM CMeKTPa CTHIeH yueOROM JeSTeTLHOCTH 34 CYeT COISIACOBAHUS ¢ Be-
AYLIMMUA  ACHTC,/IbUOCTUBIMY  XaPAKTepUCTuRamu  suidpauoid upodeccuu / cucuu-
ATDHOCTH.

1lpochunbuast cocras;suoLAs OTPAMKACTCS B TPCOOBALMIX K LOAIOTOBKE 00yYaI0UXCsl B

TACTH:

*  00WCH CUCTCMbL 3HANMIA, COUCPILALICIbLULIC UPUMCPbL UCLO/1b30BALMSL MATCMATUYCCKUX

MICHA U MCTOUODB B LPO(CCCUOLALLIORA NESITC/LBIOCIY
* YMCHMI: PA3/IMYUC B yPOBLC TPCOOBALMIA K CJ0MKUOCTY UPUMCUSICMbIX A/ 1I0PUTMOB;

M upaKTuyCCrorg UClo/ 1b308BatLus ll|)l/106|)0'l(‘-llllblx JHALMA 1 _yMOlllAﬂ: HIJINBUAYAIBLHOIO
y‘1061101‘0 oublrda B LHOCTPOCHMM MATCMATUYCCKUX MO,LI,(.‘-.IlOl‘/’l, BbLLIOJIHCHNKY UC-
CJICHOBATC, IbCKAX LIPOCKTOB,

Tagum obpasom. peasu3aumst COUCPIKAUMI YICOLOH HUCUMI/IMUBL OPUCIITUPYCT 1A
LUPUOPUTCTHYI) PO/ib LPOUCCCYA/bibIX xapawrepucrur yucebuoit padorbl 3aBuCsILIMX 0T
upodust upodeccnonanbioro odpa3oBaALMSL, 110/YYCHMSL OLbITA UCIL0/1b30BAILMSL MATC MATU KK
B CONCPKATC/IbLbIX W Ll[)O(bOCClAOlla.IlbuO SHAYUMbBIX CATYAUMIX O CPpaBLUCLUUIO C (bO])MaJlbllO-
YPOBLCBbLIMU PDC3Y./IbTATUBUBIMU XaPAKTCPUCTUKAMN O6_y‘iOLllA}l.

Coucpskauune yueOuOM JucumilyiMubl pa3padorauo B COOTBCICIBMM € OCLUOBLbIMU COLCD-
JKATC/IbUBIMUW JTUHWHMA O()y‘i() Hys MaTCcMaTUuKe:

+ amebpanyceKast M, BKJAIOMAOWASL CUCICMATUIALMIO CBCUCHMNA O 4uC/1aX; u3-
yaeAve HOBBIX W 0000TeHVe paHee W3YYeHHBIX Omepatnnit (BO3Be/IeHWe B CTeTRHb,
HU3B/ICUCIHIMC KOPLLA, JlOl‘aDl/l(le/ll)OBalll/lO, CHUILYC, KOCHMUYC, Taunrc¢hHce, roraurcuc u
ofpaTHabe K HAM): W3yUYeHWe HOBBIX BWJIOB YWC;TOBBIX BBIPAMKEAWH W (opmym: corep-
miencersoBalide 1paKTriYCCKuXx HABbIKOB 1 BbIYUC/IWIC/1bIIOM Ky/AbTyphbl, paCluuUpCiinue 1
COBEPMEHCTROBAHWE anmebpamyeckoro ammaparta. cHOPMWPOBAHAOTO B OCHOBHOW
HIKOJ/C, 4 CLIO UPUMCUCHKMC K PCLUCHNWI) MATCMATUYCCIKUX W LIPUK/1AAIbLIX 3A1d4;

Henpepuieanie npotn.
IIpumene HrE CAORABIX TPOTIEATOB B SKOHOMWUECKHAX PACUETAX.



*  TCOPCTURO-(PYURILMONA/BIAS JHWUFSL, BKIIOYADIAS CHCTCMATH3ANWK W PACLWIWPCINUC
cpcacumnii 0 QPYUEKLUIX, COBCPLICLHCTBOBANMUC 1PAPUUCCKUX YMCLMEA; 3HAKOMCTBO C
OCLIOBIbIMUY KICSIMU M MCTOUAMU MATCMATUYCCKOIO Alla;iu3a B 00bCMC, LO3BOJISIIOLICM
MUCC/ICAOBATD  DJCMCUTAPLbIC (DYHKUMM M DCLIATH LPOCICHILUC ICOMCTPUUCCKHUO.
(bmavyeckme v IpPyIrue MPWKIIATHBIE 3a7TAYW,

¢ JMHMS YPABLCHMA M HCPABCICTB, OCHOBALILASL LA LOCTPOCLMM W KCCJCUOBALLUK
MATeEMATHYECKWX MOJIeJIeH, Tepecerantaacsa ¢ anredpamdeckom W TeopeTmiO-
GyuRuMOuANbLIOA JMUMAMMA M BK/UOYATOLIAS PASBUTUC MU COBCPLUCLCTBOBAILMC
TeXAWKW anrefpandecknx mpeoOpa30BAAWH /I PETMeHNA YPABHEHWH, HePAREHACTR W
cucreM:  OPMUPOBALIMC  CIOCODIOCTU  CTPOMTbL W UCCIACIAOBAThH  LPOCTCHLLIMC
MATeMATWYeCKWe MOJIeTH TIHW PETTeRwr TPWRTAJIARIX 3a/1aY, 33,749 W3 CMERABIX W
CTIeTTMATHHBIX JIMCTTUTIIIVH,

*  TeOMeTPWYECKAS MTWHW, BRIOYAIAS HATITSITHEE TIPEICTABIICHWA O MPOCTPAACTREH-
HBIX (PUTYpax v W3ydernwe WX CROMCTB, (OPMUPOBAAWE W PAIRUTHE TTPOCTPAHCTREHHOTO
ROOOpAMEAVA, PA3BUTHE CTOCOOOB TEOMETPWYECKWX W3MEPEeHWH, KOODJIWHATHOTO W
REKTOPHOTO METOJIOB JI7ISI PETTeHR ST MAaTeMATHIECKTWX W TTPURTATHBIX 34,144

*  CTOXACTHYECKAS JWHWSA, OCHOBAHHAS WA PA3BWTUW  KOMOWHATOPHBIX  YMEHWH,
TIPEJICTABIIEHWH O  BEPOATHOCTHO-CTATUCTHYCCKWX 3AKOHOMEDHOCTAX OKPYKAIIIETO
MHDA.

Pazne: 161 (TeMBT), BRIWYSHHBE B COJICPIKATNE YICOAOW JTMCTIATIIIMHBI, ARIATOTCA o0muMn
s reex mpodwmted TpodeccmoRaThHOIO 00pA30RAWWA W TPW RCeX 00memMax yueGHOTO
BPEMEHW HE3aBWCWMO OT TOTO, ARIAETCH ;v ydebHas juctmminaa «Martematvka» 6a30B0#
ww TPOQWITHHOM,

B rmematwueckom mmawe mporpamMmbl yueOHRII mMaTepwan TpenctaBmern B (opwme
YePeOIyIIerocd DA3BePTLIBAHKA OCHOBHDIX COHERATEILHLIX JTHHEH (AIre0pamdecRoi,
TEOPeTHKO-(PYARITHOAATHAOW, YPABHEAWH W HEPABEHCTB, TeOMETPWUECKOW, CTOXACTHUECKOM),
YTO IO3BOIACT TH0KO HCIOIL30BATL HX PACIOIORCHAS H B3aHMOCBSI3D, COCTABIATD PADOUImit
RaTeHTAPHBIA TLTAH, TO-pA3AOMY uepeays yuelOHwle TeMwT (TTaBbl yueOHWRA), YUWTHIBAS
mpoduan TpodeccHOEAILHOIO 00DA30BAHEA, cIenudury ocBanBaeMoi mpodeccrn CII0) non
crrettmambaocTn CIIO, miyGvay wmayueRrwa martepwasta, ypoBeHH TONITOTORKW CTY/IEHTOR 110
mPeIMeTY.

IIpenaraeMple B TeMATHYCCKHX ILTAHAX PasHDIE 00TLeMDI yIeDHOTO BpPeMeHH Ha
H3y9IeHAE OOTHOM B TOH e TeMDI PeKOMeHIYeTCS HCIMOIL30BATD I/ BLIIOTHSHUS DA3TAIHDIX
VIeOHLIX samaHmid. TeM caMDIM DasIudus B TpeDOBAHHAX K Pe3yInTaTaM 00yIeHHs
OPOSABATCA B YPOBHE HABLIKOB TI0 DEIIEHAK) 340449 M OIILITE ¢CAMOCTOSTeILHON DabOTLL.

Usyuerne o6meobpasoBaTeTbHOR yaeOHOH muceHOMHHLI «MaTeMaTHRA» 3aBePIIAeTCS
MOOBEJCHHEM HTOTOB B (DOPMe HK3aMeHA B DAMEAX MPOMERKYTOIHOR aTTeCTAIHE CTYISHTOB B
mpomecce ocBoeHEs 0cHOBHOM OIIOII CIIO ¢ momydermem cpeaHero odmero o0Da30BAHHAS
(IIIKPC, IIIICCS3).

B pasmese oporpamMmol «ComepskaHne yaeOHOR OHCIHILTHHELD KYPCHBOM BLIIEJIEH M-
TOPUA/L, KOTIOPbLA 1IPU M3YUYCLUU MATCMATHKM Kak 0a30BOH, Tak v upodu/ibloi yucOuoi
OUCITHIIAHDL, KOHTPOTK) He IIOLTeRHT.

MECTO YYEEHOWU AUCLUNAWHBI B YYEEHOM NMAAHE

Yuebnaa mucramnra «Matematniga: asredpa v mavaTa MATeMaTHYeCKOTO awWaiTH3a;
reOMeTPHA» ABMSeTCAd yIeOHDIM IPeIMeTOM 00S34aTeIDHOH mpeaMmeTHoR oO:tacta «Mare-
matra w wagopmatnkar GIOC cperrero obmero ofpasosanmns.

B mpodeccrorannHLIX 00Pa30BATENILHDIX OPTAHHAAINAX, PEATHIYIOIIHX 00DA30BATe -
AYK ThorpaMmmy cpeirero obmero ofpasoranns B penemnax ocroerma OIIOII CIIO rma Hase
OCHOBHOTO 00merv o0pasoBaHHs, yueOHAS OHCOAMIHHA «MaTeMaTHRa» H3ydaeTCs B
06meodpa30BaTe IbHOM  ImKTe yaeOHoro maama Ol «Macrep  cennLeroxo3aicTBe HHOTO
mpouspogeTBa»  35.01.11. OIIOII CIIO ma 0Oasze ocHOBHOIO 00mero o0pa30BAHHA ¢
noIydeHneM cpeanero obmero obpasosamms (IIIIKPC, IITICCH).

PE3YALTATbl OCBOEHMA YYEEHOW AUCLIUNAUHDI

OcBoenne COOeDHRAHHA y"l(—)()H()fI AUACTHAIL.TAHDI «MaTeMaTHEa» 00CCIIEINBACT JOCTAHECHHE
CTYJeHTAMHA CICAVIOIIHAX DESYAbIRQIOE!



¢ JLUMIIOCITLDLY,

chopmMupoBaALHOCTL LUPCUCTABJACUMT O MATCMATUKC KAK YUMBCPCA/LIbUOM $3bLKC
HayKu, CPCUCTBC MOAC/MPOBALMSL SIB/ACHMIA M LPOLCCCOB, MICHX M ME10MAX Ma-
TCMATUIKA ]

MNONWMAaAVe 3HAYMMOCTH MATeMATHKW IS  HAYWHO-TEXHWIeCKOTO TTpoTpecca,
chopmMupoBaLLOCTL OTUOWCHMN K MAICMATUKC KaKk K 4actu 00LICYC/0BCUYCCKOM
EYThTYPH 9epe3 3HAKOMCTBO € WCTOPWEW DPA3BATHA MATEMATAKW, IBOJTIOTIAEH
MATCMaTUUYCCKUX UICIH;

PA3BUTHE ITOTHYECKOTO MBITIITEHWA, MPOCTPAHCTBEHHOTO ROOOPAKEHWA, ANTOPWT-
MUUCCKOM KY/JAbTYpbl, KPUATUYHLOCTH MBIIICHKSL LA YPOBLUC, ll(.‘-OﬁXO,Lll/lMOM PIRININ
Oynyme# mpodeccHorATRHON MeATeTHHOCTH, JIMS TIPOJIONKeHWs 00pa3oBanvsd W
camMoodpa30BaHW;

OBJTANIEAWe MATEeMATHIeCKUMW 3HAAWAMW W YMeHWSAMHW, HeOOXOJIMMBIMW B TIO-
BCG}T}TBBT—TOﬁ HKU3HW, JI.TA OCBOEHWA CMEeHBIX eCTP,CTBeHT-TO-HaquBIX JIUCTTATI.;THH T
JIMCTTUTLTH TTPO(hecCMOHATBHOTO TIMKITA, JI TS TOMYJYeAnd 00pa3oBannust B 00:1aCTAX,
He TpeOyIomuX yriayomeHHOW MaTeMaTHUeCKOH IOTTOTORK;

TOTOBHOCTh W CTIOCOOHOCTH K 00pDA30BaHWI, B TOM dHWCTe camMoobpas0Bawwio. Ha
NPOTSKEHWW  BCel  IKW3HW, CO3HATeNThHOE OTHOTITeHWe K HempephiBHOMY 00-
PA30BAHUK KAK YCTOBHI) YCTIEITHOH TpodecCHORATLHON B OOIMeCTBeHHOH Jes-
TEThHOCTH,

TOTOBHOCTL H  CTIOCODOHOCTL K CAMOCTOATETLHOW TBOPYECKOM H  OTBETCTBeHHOH
TeATeThHOCTH,

TOTOBHOCTL K KOMIEKTHBHOH pPaboTe, COTPYTHHUYECTBY €O CBEPCTHHURAMH B 00pa-
30BATE;ILHOM, ODMECTBEHHO TOJE3HOH, YUeOHO-HCCTeN0BATEMLCKOH, TPOSKTHON H
IPYTUX BAIAX MEATETLHOCTH;

OTHOeANe K TPpodhecCHORATLHOR AeATeILHOCTH KAK BO3MOKHOCTH YIACTHS B
PeIIeHUW STAYHDLIX, OOMECTBEeHHDIX, TOCYTAPCTBEHHLIX,  O0MeHATIMOFAILHLIX
npod;IeM:

* MEmanj YEOMENTHOLX:

yMeHwue CcaMOCTOATEThHO OIIPes e TATh TelTH JeATeIThbHOCTH W COCTABIATH ILTaHbl
JeATe TLHOCTH; CAMOCTOATETLHO OCYIIECTBIATD, KORTPOJHPOBATEL W KOPPEKTHPOBATD
JeATEILHOCTD,  HCMOIL30BATL  BCe  BOSMOMKHDLIE DECYPCDI  JUTS  JOCTHREHHT
MOCTABIEHHDBIX TeTed B PeaTH3aIlldd TIAHOB MeATeILHOCTH, BLIGHPATDL YCHETIHDLIE
CTPATETHHN B PA3TAYHDLIX CHTYATITHAX,

yMeHHe TIPOMYETABHO OOMATLCA M B3dMMOIEHCTBOBATL B TPOIRCCE COBMECTHOM
JeATeILHOCTH, YYHTLIBATDL TOSHIIHU JIPYTAX YYACTHUKOB IeATEILHOCTH, adhdek-
THBHO PA3PeImaTh KOH(IHKTEL

BIaJeHHe HABLIKAMHU IMO3HABATEMLHOH, YIeOHO-HCCTIETOBATEILCKOH W MPOEKTHOHR
JeATeILHOCTH, HWABLIKAME Daspemerus TpodaeM; CnocodHOCTL B TOTOBHOCTL K
FAMOCTOATETLHOMY TIOMCKY METOMOB PeMIeFHHs MPAKTHUCCKHX 3a7044, TPUMEeHeHH)
pas3;in4ublX MCTOH0B O3 AL

TOTOBHOCTDL B CIOCODHOCTL K CAMOCTOSTeNLHOM HH(POPMAIIHOFHO-TIO3HABATE TLHOM
ACHTC/IbHOCTH, BRJJAKOYANL YMCUUC OPDUCHTUPDOBATLCH B Pas3/JlM4YlblX WCTOYHMKAX
ldle)O])MaLl,llllll, KPpUTHYCCKHU OUCHUMBA'TH WM MINITCPLPCTUPOBATL l/lll(b(][)Mﬁ].LMlO, 110-
JAYYaCcMyl0 U3 pas3/indliblX UCTOYHHUKOB!

B1AUCHWC SI3bIKOBbIMUW CPCUCTBAMU, YMCHUC HCLO, JIOI'MYLIIO U TO4YL0 u3/J1arartk CBolo
TOUKY 3PCHUS, UCID/AL30BATH AJUCKBATUbIC SI3LIKOBIC CPCIUCTBA;

BAAICHWUC HABbIKAMMW 11031AaBaTC, LbLLIOK [)O(b.llelf(fldlll KaK oCo3uaimMs CopCplacMblx
,.'J,OI‘IIIC'l’BlAl‘/’l K MbIC/JAUTC/IbIIBIX LPOUCCCOB, UMX PC3Y./1bTaloB U OCllOBEllllAﬁ, rpauuil
CBOCI'0O 3uatudy M HCIUAUMs, HOBLIX HO3UABATC/bIIbLIX 34144 KU CPCUCTD WJI5L MX
JOCTHUIRC UL,

ue/ICyCcrpeMACHNOCTb B LHOMCKAX WM UPULSITANW [)OJ.L[OllMI/i, COOGI)El;}ﬂ'l'(,‘-JlbllOC'l'b n
WHTYWTIWA, PA3BUTOCTH TPOCTPAHCTBEHHBIX TIPE/ICTABITIeHWH: CcmocoGHOCTh  BOC-
HpUuHUMaTh KPAcorTy W 1'apMOoLLuio Mmupa.

* NPEOMCMIDLX:

C(bODMMDOBaquCTb ll])OLI,(?’l‘ElB.’lOlilflﬂ O MaIecMaTuKe KaK yacru MM])OBOﬂ KyJABLTYPbL U
MEeCTe MATEeMATHWKW B COBPEeMEHHOHN TIWBHU TH3aTIuW, crocofax OMTWCARWA ABITCHWH
PeanTpbHOTO MWPA HA MATEMATUIECKOM SI3bIKE;

chopMUPOBAFWHOCTH TIPEJICTARTEHWH 0 MATOMATHYISCKWX MMOHATHAX KaK BAKHEWTTIIX
MaATEMATHYICCKUX MOIeTAX, IIO3BOTARIIAX OTTACHIBATH W U3YYATH DA3HBIE TTPOTIECCHI
W ABJIEHWA: TTOHUMAHWE BO3MOKHOCTH  QKCHOMATHYIECKOTO  IOCTPOEHWS
MATEMATHISCKUX TEOPWH:

HemmpepniBanie npobn.
IIpaMeHEeFHE CIOFKALIX MPOIIEATOB B H9KOHOMHYECKIX PACTeTaX.



- BJAJACHUC MCTOLAMWT JIOKA3ATCIRCTE U ANIOPUTMOB PCLUCHMS, YMCUUC WX LUPAMC-
LSITh, IPOBOLUTE HOKASATCbUBIC PACCYHICHUI B XOUC PCLUCHKSL 3a1aYy;

- BIajCcuuc CTALUAPTUbIMU upucmMmamMmu pelcuust PALUOLAIBLBIX u
UPPALMOLANBUBIX, LOKA3ATC/bUBIX, CTCLCIUIBIX, TPUIOLOMCTPUUCCKUX YPaBLCHUN
W HEPABEHCTR, WX CUCTEM; WCTOTh30BAAWE TOTORBIX KOMTBIOTEPHEBIX TTPOTPAMM, B
TOM YMCJIC IJI51 LOUCKA IYTU PCLICHMS U WLIKCTPALUM PCLUCLUSL YPABLUCHUNA U
HEPABEHCTR;

- chopmMupoBauOCTh IPCACTABIACHUT 00 OCHOBULIX HOHSITUSIX MATCMATAYCCKOID
aAa;TM3a W WX CROWCTRAX, BITAJIEHVE YMEHWEM XapaKTepPW30BAThH TTOReMeHNe (DYHAK-
UME, KUCLOAB3OBALUC LOJAYUYCHUBIX JUALMA JJI51 OLUCALIMIL M alajiu3a PCaliblibIX
3aBWCUMOCTEI;

- BITQJIeHWe OCHOBABIMW TIOHATAAMW O TLTOCKWX W TIPOCTPAHCTREHHBIX TEOMeTpWYe-
cKkmX (hmTypax, X OCHOBHEBIX CROWCTRAX; C(DOPMAPORAAAOCThL YMEHWHA PACTIO3AABATH
TeoMeTpwUueckne PUTYPHT HA YepPTeIRAX, MOJIRIIX W B PEAThHOM MAPE: TPUMEHe HIe
W3YUCHHBIX CROWCTB TeoMmeTrpwueckmx (uryp W  GopMyT ATS  pPeluenws
TeOMEeTPHUYECKUX 3a4)TaY W 34/1a4 C TTPAKTUYESCKUM COJIEDKAHTEM,

- copmMUPOBAFHOCTH TIPEJICTARTIEAWH 0 TIPOTIECCaX W ABICHAWAX, WMEITWX Bepo-
ATHOCTHRI XapakTep, CTATUCTHYECKWX 3aKOAHOMEDHOCTAX B DPEATHHOM MWDe,
OCHOBHDIX TOHATHAX 3TEeMeHTAPDHOU TeOPUH BeDOATHOCTEH; YMeHUH HAXOAUTL H
OTIeHMBATH REPOATHOCTH HACTYTIIIEHWS COORTTWH B TIPOCTEHTTHX TPAKTHYECKUX
CUTYAIIAAX ¥ OCHOBHBIE XAPAKTePUCTARH CTYIAWHDLIX BeIHUNH;

- BITQJIeHWe HABBIKAMW WCMOTH30BAAWA TOTORBIX KOMTTBIOTEPHEBIX MPOTPAMM  TTPW
PeIIeHAA 32719,

KoAnuecTBO UacoB Ha OCBOEHUE NporpaMmbl yueOHOU
AUCLIUMAUHBI

MakcumanbHOU yue6HOM Harpy3ku- 427  4yacos,

B TOM YUCAE -
ob6a3areanbHOM (ayAUTOpPHOM)HArpy3ku- 285 uacos -

CaMOCTOATEAbHOM paboTbl- 142 uaca

COAEP)XAHUE YYEBHOW AUCLUNAUHDI

BeepeHue

MaTeMaTAEa B HAYKe, TeXHUKe, SKOHOMAKe, HWH(POPMAOHOHHLIX TEXHOMOTHASIX A TPAK-
THYeCcKOi nearenbraocT. [lenm w 3ajauw m3yuenws MATOeMATAKY TIPW OCBOeHWH Tpoheccnin
CIIO u cmemmanpHOCTen CIIO.

ANTEBPA

Pa3BuTtiie NOHATUS O Uucne

Tlenwie m panmorasThEbie ynesta. Jleerenrethrsie uynena. Ipubaudcenrbie eoruucaeHus.
Komnaercrote uucaa.

KopHu, creneHu u Aorapudmbi

HO])HI’I " CTeIleHH. HO])HI’I H‘rlT‘y[)‘rlJILHOﬁ CTEIIeHM ¥3 YHCTA W AX CBOMCTBA. (CTENEHH ¢
PAaTHOHATLHDIMHY ITOKA3ATE TAMY, UX cBoiicTBa. (CTemeHu ¢ OeHCTBUTEILHLIME TTOKA3ATE TAMH.
Caolicnsa. cmeneril ¢ 0etlcmeumenabHbiM ROKAILINETCM.



Jlorapudm. Jlorapudm uwcna. Ocnosnoe storapudwvuucceroe 1ouencetno. Jlecaruuubic u
uarypasibubc aorapudwbl  Ipasuia uciicrouit ¢ norapudmamu, llepexos, ® uosomy
0CHLOBALIUTO,

IIpcobpasosauuc anrcOpaunycckux poipaskceumin. llpcodpasopailue pauuouasiblbiX, Wp-
PATTMOAATHARTX CTETIEHHBIX, TIOKA3ATE THhHBIX W JIOTADMHIMUULCKWX BRIPAKEHUN,

Hpaxmuueckue sansemus

Apndwmernaeckne JTefiCTBUA HAJ, UYNCITAMW, HAXOKJIEAWE TPUOTVIMEHHABIX 3HAYCHWH
BCJAMYMIL M UOIPCIILOCTCH Bbiuucjcuuit (A6Co/LOTION U OTHOCKIC/BLONH), CPABLUCLUC YMUC-
TTOBBIX BREIPAKEHUN,

Boiuucncuue v ecpasucumne KOPUCH. BblIoMneue pacyeTos ¢ pauluKa 1aMu,

Pemenvie wppanvoHaAThHRBIX yPaBACHWH, Haxomenne 3maveAnin cTemenen ¢ pannornanhb-
ArME Tokasatensimu. Cpasrenme cremerei. [IpeoGpasoranvis BRIDAKEHWI, COMEPIRATITHX
cTeTierw. Petmenne TTOKA3aTeTHhHEBIX YPARHEA W,

Pemenve TPUKTATARTX 347749,

Haxomnenne 3mavenwit norapmdma mo mpon3sonpHOMy ocroBanmio. Ilepexom ot omroTO
ocHOBAHWA K Jpyromy. Bwrruncienwme w cpasuenwe sorapudmon. Jlorapupmwposanne wn
TOTEHTIUPORAHUE BRIPAKEHWN,

ITpuGsmskeHHBIE BRIUNCTEANA W PETMeHWA TPWKITATHBIX 3a/1a4,

Pemerne mnorapudMuYecKAX ypaBACHEH,

OCHOBbl TPUTOHOMETPUM

OCHOBHbIE NOHATUA

P‘rl,[[l/I‘rll—TT—T‘rlH Mepa yriia. Bl)‘rl]]l‘rlT(-‘JILT-T()(-! IBHHKECHHE. CI/IFIy(S. KOCUHYC, TAHTeHC H KOTAATeHC
YHuCTea.

OcCHOBHbIe TPUTOHOMETPUUECKHUE TOXXAECTBA

Oopmynbr upupcucuus, Dopmy.ibt ciaomcuus, Dopmyibt yusocuust Dopmysve noJio-
BUHHO20 yend.

Mpeobpa3zoBaHua NPOCTEULLUX TPUTOHOMETPUUECKUX BbIPa)KeHUU

IIpeobpasoranve CyMMET TPUTOHOMETPUYECKWX (PYAKITWI B TIPOW3BENIEHWE W TIPOWN3ReIe-
HWAS B CyMMYy. Bupaxcenue mpu2oHOMEMPU®eckux @yHKUUIL Hepe3 MAaH2eHC NOAOGUHHO20
apeyMeHmaA.

TpuroHomeTpuuyeckue ypaBHeHUS U HepaBeHCTBa

IIpocreitue  rpuronomerpuycckue  ypasucuust. [pocmediuwue mpuconomempuueckue
1epaseHcmaq.

QObpamarie TpuroROMeTPIYecKUe PyARIIAN,. APRCUHYC, APKKOCVHYC, APKTAATEHC,

Hpaxmuveckue 3ansmust

PamanusIin MeTo T M3MePeH s YIiTOR BPATMEANS W CBA3H C TPASIYCHON MepOi.

OCLOBUBIC TPUIOUOMCTPUUCCKUC TOMRACCTBA, (DOPMYJIbl CJOIKCIMS, YIUBOCLMSL, LPCOD-
pasoBanuWe CyMMHBI TPATOHOMETPWUYECKWX (PYHKMWHE B TTPOW3Be IeAne, mpeoldpasoBaAme mpo-
n3BENeHUS TpUTORAOMeTpHUecKknX Qyrarnmit B cymmyio [IpocTreiimme TpwromomeTpwdeckme
YDABHEHUS W HEDABEHCTRA.

ObpaTHEIe TPUTOROMETPIYECKUe (PYAKITNY: APKCUAYC, APKKOCUHYC, APKTAHTEHC,

OYHKLUU, UX CBOUCTBA 1 rPAGHKH

Oyurumy, O861acrb OUPCUC/ICHMIL W MUOMKCCTBO 3uavclui; rpadur yuKuuy, uocrpoc-
Ane TpadmKoB QYHKTIAN, 3QTAHHEIX PA3TUIHBIMHA CTTOCODAMW,

Hempeprereanie npotin.
IIpnmenerme CIORABIX MPOTICHTOR B SKOHOMIYCCKIX PACUCTAX,



(jBOﬁC’l‘Ba (byl”{l'l‘l/l . MOUO’I‘OIIUOC'['b._ YCTIHOCTh, LHCUYCTIHOCTL, OI'pallvuyClIIOCTh, LICPWO-
HAUYHOCTH. H])OMC?[C)/TKM pospacraims u Y6blBallM§l. uamﬁo.:mmco N HAUMCIHBIICC 3HAYCIINSL,
1ouku akerpemyma. I'paduuccrkast nurepuperauus. Ilpumeps ynrguuonaibubix 3aBucu-
MOCTCH B PCAJIbLBIX LPOLCCCAX U ABACUMIX. ApudMeTuUuCCKue oucpauuy nan QyuKumuimu,
Crrommas pyawnws (kommoswnvst). Howamue o HenpepvigHocmu (hyHxuuu.

Obparusie pyukuun, Ofnacmo onpedeerust U 00aQCMd INAMEHUTE 0OpamHoil (hylxuu.
I'pagbur obpammuoii pyuruuy.

CteneHHble, NOKa3aTeAbHble, AOrapuPMUUEeCKUe
MU TPUrOHOMETPUUYECKUE PYHKLUM.

O6paTtHble TPUroHOMETpUUECKUE PYHKLUMU

Oupeacncuust pyurumii, ux csoicrsa U rpaduyru.

IIpeotpasosanwa rpadmror. Ilapan;ieThAR TePeroOC, CHMMETPWS OTHOCWUTETBHO OCeH
KOOPUUHAT M CUMMCTPUS OTUOCUIC/ILLUO HAYAIA KOOPAMUAT, CUMMOTPUSL OTUHOCUIC/1bLIO
MPAMOT Y = &, DACTAHKEHWE W CHATUE BJTOTh OCEW KOOD/IMHAT.

ITpaxmuueckue zanamus

I[Ipumepwt 3aBUCAMOCTEH MERIY TePEeMeHHBIMW B PEATHHBIX TIPOTIRCCAX W3 CMEKHBIX
ywertmmrana, Ompenesenme pynwnmii, [loctpoenwe w wrenmwe tpadmror ¢yrrrmit. Mecne-
jsoranme (pyarnuw, CrOWCIBA STAHEWHOW, KBAMPATHIHOW, KYCOUHO-TWHEWHOW W pobwo-
mwaelinoi  pyaknwit. Hemmpeprsawrie w nepuoyimueckmne dyakmmn. CroitetBa w tpadvrw
CUHYCA, ROCHAYCA, TaATenca v Kortanrenca. OOpartare dywrnmm w nx rpadwrn. OdpaTane
TpuToHoMeTpIueckne (pyartmw. llpeoOpasomawmma tpadwra Qyarmuw. [apmormueckwe
ronebannsa. [Ipuraanaoie samagan.

Iloraszare;1pHBIR, TOTAPUPMUIECKIE, TPUTOHOMETPHYSCKWE YPDABHEHWUS W HEPAGCHCMAA.

HAYAAA MATEMATUYECKOrO AHAAU3A

ITocsrenoaresthrocTn. CriocoORT 3a1aHMWA W CBOWCTBA UWCIOBRIX TIOCTEIOBATE TbHOCTEH.
Ionamue o npedene nocaedosamenvhocmu. Cyweemeosanue npedena MOHOMOHHOLU
02PAHUYCHHOL nocaedosamenvbrocmu. CyMMWDORAHWE TIOCTeIOBATENbHOCTENH. Decromeuno
yORTBAI AT TEOMETPHYECKAA TTPOTPECCHS B ee CyMMa,

IIpowssonmas. IloraTwe o MPOW3BOHOW (DYHKIHHM, £e TEOMEeTPWUYSCKHH W (DU3WUeCKWii
cMBICT. Ypasuenwe kacatenbHoi K rpadury dyurmum. LIpows3BomHbIe CYMMEBI, PA3HOCTH,
MPOM3REICHNA, JyacTHRe. LIponmaroaRie OCHORHEBIX aTeMenTapHbix Gyarmwii. Ilpumenenwe
MPOWAROIHOW K WCCTeTOBAHWIO (DYHKITHH v mocTpoerwio rpadwkoB. [Ipoussodubie obpammoil
BYHKLUU U KOMRO3ULLU (DYHKUUU.

IIpuMepsl HCTOAL30BAHAS IPOM3BOOHON I8 HAXOEICHHS HAWIYIIMETO DeMMeHHs B
MPWKITATHRX 3amavax. Bropas TPOW3BOTHASN. €€ TeOMeTPWYCCKWH W (PW3WIecKwii CMHBICT.
Haxomxmerne CRODOCTH AT TPOMECes, 3aJaHHOTO (hopMy:10d u rpadrrom.

Ileprootpaswas w warerpa; . Ilpumernenne ompeieTeHHOTO WHTETPANA JUTS HAXOMRTCHUSA
ILTOMATE EpuBoIAHeHHOH Tpamemun. Qopmyrna Hooroma—Ileitbanna. [Ipumepsr mpu-
MeHe WS WHTEeTPATA B PU3WKE W TeOMeTPUN.

Iparmuuecrue sanamus

YuenoBasad mOCTEIOBATEILHOCTD, CIOCOODLI €€ 3aJaHHS, BLIIHCICHHS WISHOB IOCTEIN-
Bate;IbHOCTH. [Ipemen mocaemoBaTenpHOCTH. BeckoHedwHO yOLIBANIDAS TeOMETPHYCCEAS
MPOTPECCH .

[IpomsBonHAS: MEXAHAYCCKTH W TeOMeTPHICCKAN CMDICT IIPOM3BOMHOM.

VpaBHeHEE KacaTeapHoM B 0o0mem Bume. [IpaBmna m dopmy1nr muddepeHIApOBAHHTS,
TADAAIA MPOHM3BOOHDLIX 3, IeMeHTAPHLIX (yurmmi, HcecmemoBanme (DYyHERIHE ¢ MOMOIODK)
nmpom3BoaHOE. Haxommernme HambOILIIEr0, HANMEHDIODETO 3HAYCHHS W OKCTPeMaILHDIX
suaucuuii PyuKumu.

Harerpa m mepsootpasuas. Teopema Hoomorma—Jleitbauna. [I[puvenenne maTETPATIA E
BbIYUCICLMIO PU3MUCCKUX BCMYMIL M LJIOWAJICH.

YPABHEHUA U HEPABEHCTBA

VpaBraenns m cucreMpl ypaBHeHHH, PalmoHalIDHDIE, HPPAIHOHAILHDIC, MTOKA3ATEILHDIE
A TPUTOHOMETPHYECKNe YPABHEOHUSI U CHCTeMDL.

PaBHOCHIDLHOCTD ypaBHEHAW, HEPABEHCTB, CHCTEM.

OcuoBUbIC UPUCMbL UX pewcliyst (PA3/10IKCIMEG 1A MIOMUTC/IM, BBCUACILIMC 1LOBbIX 11ICU3-
BECTHDIX, TONCTAHOBEA, Tpad)rUeckKii MeToI).



llepaseucrsa. Panuouasibubie, uppanuonambibie, 1HOKA3ATCTRIbIC U MPULOHOMEMDU-
HYEeCKUue HepapecueTroa. ()CllOBllblC IPHUCMbI UX DCLICLIM L.

Wecunonb3osanue csoiters v rpadguros Gyurkumii upu peiiCcuuu ypasucuuii u uepascucts,
Mcron unrepspasios. Maobpasmenue na KOOPAMUATION 1LIOCKOCTUM MLUOMOCTBA PCLUCHMIA
YPABHEHWH W AGPABEHCTR C IBYMS TTEPEMEHHBIMA W WX CHCTEM,

Hpuraaonbee sa0auu

H])T/TMGT—TGFIT/TG MATEMATHYCCKWX MEeTOJIOB JI'IA PetmeHuvd COmepPXATe,ThHBIX 3a/1av W3 pas-
JIAYHIBIX 06;1&(:’1(‘.17[ HAYKU N IPAKTUKU.

WMaTeprperanys peaybTaTa, yueT peas;ThALIX OTPAHWYe W,

Hpaxmuueckue sansemus

Kopaw ypasrenwnii. Pasrocuanrocts ypasrenwnii. IlpeoGpasosanwe ypaBrerwi.

QOCHOBHBIE TIPUEMET PETTEHWS YPABHEHWH, Pemmenne cCucTem ypaRHe i,

HenoansoBaane ¢BOMCTB B TpadhukoB (DYHRIUH 114 PeMeHHI YPABHOHTH H HePABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEM

AneMeHTbl KOMOUHATOPUKU

OcCHOBHBIE TIOHATHA KOMOMAATOPWKW. Sa7a9W HA TIOJICYET UNC;TA PAIMENenwnil, mepecra-
AOBOK, codeTawwit. Pemernwe 3amayv ma mepebop mapwarnTor. Qopmymra Ommoma Hreiomowa.
CroticTa GmaoMrHaaThHEX KOG GunmernTon, Tpeyronnamk [Tackasts.

SAeMEHTbI TEOPUU BEPOATHOCTEMN

CoGwrrre, RepOATHOCTH CODLITHSA, CTOMOHWe W yMHOMKeRwme weposTHocTed. [Homamue o
HeRAGUCUMOCTRU cODbLNLLLL. ﬂu(ﬁh‘p(fﬂlH.(l}l (fJT-j”I(lﬁH(m GENUHUHA, 3UAKOH €€ ])(l(fl'l[)({()eﬂeHUﬁ.
Yucnosoie xapakmepucmuku OuckpemHoil cayuaiidol eenuvundt. Tonamue o 3axonue
OonLULIX HULCen.

IAEeMeHTbl MaTeMaTUUYECKOU CTaTUCTUKU

IIpencrasnenne namAbIX (TAGTUTIEL, AWATPAMMBL. TPADWKNA), 2CHEPANDHARL COBOKYIHOCMD,
suiiopra, cpeoHee apumemuyveckoe, meouana. Touamue o 3adquax mamemamuyecrkol
CHIAHUCIUKH.

Pewenue npaxmuueckux 30004 ¢ RPUMEHCHUCM GEPO TMHOCIHDIY MCMOO006.

Hpmcmu HECKUE BSAHANIUA

Hcropnst paszswmisa KOMOWHATOPWKW, TeOPWA BEPOSTHOCTEH W CTATWUCTHKW W WX PO;Th B
PA3THIHDIX (3(1)(—)])?1)( Ye IOBEYCCROU JHKH3HeneATe TLHOCTH. Hp‘dvaa K()M()I/IH‘(]T()])I/IKVI. P(—)]]](—)-
HHAE K()MGI/IHH’D()])HLIX 3ada94. P‘rl;'iM(-!]]],(-!T-TI/I.ﬂ, COYEeTAHHA W TTePeCTAHOBEKW. BHH()M HI)I()T()HH n
TPEYIOILHHUEK H‘rl(SK‘rlﬂf{. H})VIK.TI‘AIIHLI(-! 3ada4n.

H.TIH(?CI’I‘I(“:CK()(‘) ompegener e BepPOATHOCTH, CBOMCTBA Bel)()HTH()(!TPﬂ, TeOpeMa O CyMwme
B(-‘,p()HTI-T()CT‘(-!I./.I. BLFII’I(Z.?I(-!HVI(-) B(-)[)()HTHO(ZT(%i’.I. H])I/IK.TIHI[HLI(—) 3ada49A. H])(-‘,L[CT‘rlBﬂ(-‘,HI/I(-‘, UACTIO -
BLIX AAHHDLIX. H})VIK.TI‘AIIHLI(-) SaJTadn,

FEOMETPUA

Mpsamebie U NAOCKOCTH B NPOCTPAHCTBE

BaanmnAoe pacmonoenwme ARyX TPAMBIX B mpocTpancTee. llapastmenbruocTh nipaMoi w
mnockocT. IlapastmenprocTh mmockocTedr. lleprmemmukymapAOCT, TPAMONW W TLTOCKOCTH.
IlepernmpkyIsp W HAKTOHAASA. YTOM MEXIy TIPSMOW W TLTOCKOCTRIO. JIByrpammwrit yroo,
yI‘()JI MEXRNY ILIOCKOCTAMMW, H(—)])ﬂ(—)HI[I/IKy.HH[)H()(ZTL JABYX TITOCKOCTEH.,

TeomeTprveckme TpeoOPA30RAFWS TPOCTPARCTRA., TTAPATTRTBHBIN TIePeH0C., CUMMETPWS
OTHOCHTEJIDLHO TITOCKOCTA.

ITapannesteAce mpoekTAporawme. Ilnouwiadv opmoconanvholi npoexuyui. Vaobpamewrme
MPOCTPAHCTBEHHLIX (PUTYP.

HempepoiBanie npofin.
IIpnvererne CIOMHABIX TPOTIEHTOR B HROHOMHUCCKIX PACULTAX.



MHororpaHHUKuU

Bepwuubt, pebpa. rpaun muororpanuura. Pasgsepmia. Muozoepatiitbte yeiot. Botnyrioe
muozoepannuku. Teopema Finepa.
Hpusma. lpsimast u narsonnas npusma. lLlpasunsuast upusma. Llapanicncuuuca, 1{y6.



lIwpamuna. llpasuiibuas nupamuna. Yecucunas uupamuaa. Terpasap.

CMMMCT])MM B l(y60. B LHapaiic/JAcIluIIciC, B HPU3MC W LHUDAMUIC.

Ceucuus kyba, HUPU3MbL U LUDAMUJIbL,

lpcacrasicuue 0 upaBu/bublx Muororpaunurax (rerpasape. Kybe, owrasmape. H0Je-
Kasnpe W WKOCAIIPE).

TeAa U NOBEPXHOCTU BpaLLEeHUA

ITwswanp w kowye. Ycevewnorit korye. OcHoBamwme, BRICOTA, GOKOBAS IMOBEPXHOCTH, 00-
pasywuwast, passepria. OCeBbIC CCUCLUIL U CCUCHUSL, HAPAJI/IC/IBIBIC OCLOBAILUIO,
MMTap n cepa, vx cevennsa. Kacarenwman mtockocTs ¥ cdepe.

U3mepeHUuna B reomeTpum

O6vem n ero namepernne. Materpansran dopmyna odmema.

DQopmyanl 06DeMa  Ky0a, TPAMOYTOALHOTO MADATICTRNUNeNs, IDH3MDL IITHHIPA.
Gopmy:;ter obpema mupamMuanl W Koryca, PopmMysnl TLIOmMAa M HOBEPXAOCTEH TIVMITHAIpPA W
roryca. QopMyant o0LeMa Mapa | ILTOMIATHA ¢(hephL.

ITonoGme Ten. OTROMERHS ITOMAISH TOBEPXAOCTEH W 00DLEMOB IOJIO0OHEIX Te .

KoopAUHAaTbl U BEKTOPbI

lpsimoyrosibuast (aekaprosa) cucremMa Koopauuar B upocrpaucrse. MDopmy.ia paccrosiiusi
MKy ABYMS TOUKAMW. Y DaBACHHA CHePDL, NJIOCKOCINIL 1L NPAMOTL.

Bewrope, Monyabs sexropa. Pascucrso scwkropon. Chnoiceume BeKTOpoB. Y MIOKCIIMUC
pBewropa ua yucio. Pasiiomenue sBeKkopa 10 naupas/iacumsiM, Y rosr MOMILy AByMs BCKTOPDAMU,
1Ipocruus sekropa ua ock. Koopmuuare: sekropa. CRassipLOC LPOU3BCACHUC BCKTODOB.

Henonb3opanuue Koopauiar ¥ BCKTOPOB LPW PCLICHMKA MATCMATUUYCCKUX M LUPUKIALbIX
3aa4,

Hpaxmuueckue sansmus

llpusnaky B3auMLOIO PACLIOJIOKCHUSL LUPSIMbIX, Y10, MCHALY upsimbivu, 133aumiioe
PACLIOJIOKCHUC UPsMbIX M 1ockocrei., llepueupukynsap u vakiounas € 1;J10CKOCTH. Y10
MCHGILY LUPSIMOA U 1J10CK0CTHIO, TeopeMbl 0 B3auMMLIOM PACLIOJIOMCHMU LIPIMON M 1LJIOCKOCTH,
Tcopema 0 TPCX LCPUCHAMKYIIIPAX.

lIpwawaxw w cBO¥ICTBA TAPATTETHHRBIX W MEPIIeHTWK Y TAPHBIX TITOCKOCTEH,

Paccrosiume or 1o4xm A0 WIOCKOCTHM, OT LPSIMOM 10 IUIOCKOCTM, PACCTOSLIUC MCHLLY
ILTOCKOCTSIMW, MEKITY CKPEMUBATTIHMUCT TIPSAMBIMHW, MEXK/Y IPOWN3BOIBHBIMA (PUTYPAMW B
LPOCTPALICTEC,

llapannesihACE TPORKTHPOBAHTE W €10 CROWCTRA. Teopema o naowadu opmo20HATbHOTL
npoex Ly M1020y20bituka. 33anMnoc pacio.1038e1me HpocTpalcTseiinbix puryp.

Pasnmuunrsie BWAB MHAOTOTPAHHWKOB. Mx wioOpamenws. Cedyenws, Pa3BePTKH MHOTO-
rparAnkoB. [lmomans mosepxAocTn. Buabr cummerpuit B mpocrtpancTBe. CuMMeTpws TelT
BPAMEHWST U MHOTOTPAARHWKOB. Brrancewwe mwiomasein n o0HeMoB,

BexTopwr. Jle#icTrust ¢ BerTopamu. JlekapToBa cuctemMa KOOPIMHAT B TIPOCTPAHCTRE,

VYpasmenwne oxpyserocTn. cdepnr. mtockoeTr. Paccrogawe mexay Toukamn. Jleiereus c
BEETODAMU. 3a/laFHBIMU Koopmaartamn. Cransproe TMPOW3Be/eHWE BEeKTOPOB. BexTtopHOe
ypaBHeHHe TIPAMOH H INTOCKOCTH. Memonn3oBaAve BEKTODOB TPV TOKA3ATEILCTBE TEOPeM
CTePEOMETPH N,

JIast BHEeAYMHTOPHBIX 3aAATHH CTYIEHTAM HADALY ¢ PEIIeHHeM 3449 W BLIIOIHCHWS
MPaAKTHUECKUX SANMAHUN MOMKHO TIPEJUIOKATE TeMBbl MCCTIOBATETRCKUX W PedePaTHBHEIX
paboT, B KOTOPDLIX BMECTO CePHH OTISILALIX METKHX 340449 B YIDAKHCHHH IPeLTATAKTC
CIOKEeTHBIE 3a/Iannd, Tpedywomue muTenhAoi PAtoTel B PAMKAX OMHOW MaTeMaTHYeCKOW
CHTYAIIHHA. 9TV TeMBI MOTYT ObITh KAK HHTHBHAVAILHLIMW 3QTAHHAME, TAK W TDYIIOBLIMHE
JI;ISL COBMECTHOTO BLIIOJIHEHES UCCISTOBAHWSL,

MpunmepHbie TeMbl pegdeparToB (A0KNAAOB), HCCACAOBATEALCKHUX MPOEKTOB

Hemnpepoisanie npotun.
IIpumererme CIORABIX MPOTIEATOB B 9KOHOMHYECKUX DACTETAX.



+ llapanac.ibuoc npoeKTUpOBALLUAC,

* C])(‘-J_I,lll/l(‘- S1aUcCliys U UX LIPUMCHCIINC B CTATUCTUKC,

* ]301{'1‘0])1100 3a0aUUC IIPSIMbIX U LLIIOCKOCTICH B LHPOCTPALCTBC,
* CH03KCLMC I'apMOLIMYCCKUX Ko 1c0a1umil.

* Tpacuuecroe pemmeHne ypaBHeHWH W HEPABEHCTR,

* 1[[)21]}14.’1]311]310 N 1HOJAYHPABU/IbHBIC MUIIOI'OI'PDALLIIM KM,

* KOT—TT/]’quKWe Ceuernnd v uxX T[I)VlMeT—TeT—TVIe B TeXHUKeEe.

*  llonsrrue nudpdpepenmaia u Cro UPUIONCLIMSL,

+  CxeMbl TOBTOPHBIX WCTTHITARWN Beprysv.

Hceeneorarwe ypaBHeHWH W HEPAREHCTR € TTAPAMETPOM,

TEMATUYECKOE NAAHUPOBAHUE

TEXHUYECKUU NPODOUAD
NMPOGECCUOHANBHOIO OBPA30BAHUA

IIpu peanusanum comepEaHud 00meoOpa3oBATEILHOR yueOHOK quennnauenl «Matema-
THEA: adarebpa W HAYATA MATeMATHIECKOTO AHAJMA3A, TeOMETPHD B IpPede.IaX OCBOCHHS
OIIOII CIIO ma 6Gase OCHOBHOIO 0Omero o0pazoBaHHA ¢ MOJYIeHHEM CPeTHero 06Imero
obpasoBamaa (IITIKPC, IIIICC3) makcuMmaIpHag yaeOHAS HATPY3KAD OOVIAKIMHXCA CO-
CTABJISET:

« o mpodeccaam CIIO Texmmdeckoro mpodmta — 427 4acoB, M3 HEX ayIHTOPHAS
(00sI3aTeIDHAS) HATPY3KA 00yYAIIEXCA, BEIOUYAS OPAKTHYCCKHe 3aHATHA, — 285

YaCoB. BHeAYAUTODHAA CAMOCTOATEILHAA I)?]G()T‘rl CTYIEHTOB — 112 4ga a;

TEMATUYECKWUH NAAH



KommuecTBo uacon

Bu yuebHO paboThl

[Tpoduu podeccroraIbHOTO 00pA30BAHM S

TeXHHU4YeCKUI

Aymuropubie samsTus. Comeprkanie 00ydeHn I

[Tpodeccun CITO

Beenenue 4
PasBuTie MOHATHSA O YUCTIe 12
Kopwu, crenenu u jjorapudmbl 30
[[psAMBIe U IIJIOCKOCTH B IIPOCTPAHCTBE 24
oopmuHaTh 1 BeKTOPHI 22
(OCHOBBI TPUTOHOMETPHH 35
DyHERIHT 1 TpaduKn 24
MeororpanHWKY U KPYTJTBIe TeJia 30
Hauana maremarudeckoro anaansa 30
MuaTerpan u ero mpuMeHeHIe 18
HombuHaTopuka ,97leMe HTH TeOPUH BePOSTHOCTEH 1 39
IMaTeMaTH4YeCKOU CTATHCTHRA

YpaBHeHUSA U HEPaABEHCTBA 24
1Toro 285




HosmmuecrBo yacoB

Bus yuebHO paboTh

[Tpoduu ipodeccrnoHaIbHOTO 00pa3oBaAHU S

TeXHHYeCKUH
AynuropHbie 3auaTusa. Comepixanne o0yUeHU S [Tpodeccun CITO
BreaymautopHas camMocTosiTe bHAS pabora

142

HO,[[I‘OTOBRS. BbICTyHHeHI/Ifl II0 3aJJaHHBIM TeMaM,

ITOKJIAI0B, pe(bepaTOB, acCe, THAUBUAYAaJIbHOI'O IIPOEeKTAa €
FICIIOJIb30BaHueM HH(bOpMaL[HOHHBIX TeXHOJIOTHH 1 Aap.

[ Ipomeotcymounas ammecmayus 8 popme SK3aAMeHA

Bceero 427

XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEEHOU
AEATEABHOCTU CTYAEHTOB



Copepsxanne obyIeHIS

XapakTepucTuKa OCHOBHBIX BHIIOB JeSITeJILHOCTH CTYACHTOB (HA YPOBHE
[yaeOHBIX JIeICTBHIT)

Beenenune

OsmarkoMyieHHe ¢ POJIbIO MaTeMaTHKU B HayKe, TeXHUKe, SKOHOMURe,

HPOPMATTHOHHBIX Te XHOJIOTHAX U TPAKTHYECKOH e AT THHOCTH.
OsHakoMITeHe ¢ TeJISIMA U 3a]a9aMi U3y4eHUsT MATeMATHKA TTPH
ocBoermu tipodeccnit CI1O u cnemuanbrocteit CITO

AJITEBPA

PasBuTHe HOHATHS O YHCJIE

Brimostnenme apI/Id)MeTI/I‘IeCHI/IX ﬂeﬁCTBI/Iﬁ Haa vucjiaMu, codyeTas yCTHbBIe U

M CbMeHHBbIe ITPpUeMBbI.

HaxosxmeHne mpubiinyke HHBIX 3HAYCHUH BeJIMYNH U IMOTPEIITHOCTE i
BEIUrCIe HIE (aOCOJTIOTHOM M OTHOCHTE JILHOM); CPABHEHHE YHCJIOBBIX

[BEIpAsKeHU .

Kopuwu, cremenn, orapudmer

OsHaKOMJIEHHE ¢ IIOHATHEeM KOPHS N-Ii CTelleH!, CBOMCTBAME PaJIuKaJIOB U
MpaBUJIaMU CpaBHEeHHS KOpPHEeH.

DopmyupoBaHue olpeie/IeHUsI KOPHS U CBOICTB KOpHell. Berunciaenne u
cpaBHeHNe KOpHeI, BEIIIOJTHeHHAe IPUKAIKA 3HAYeHU S KOPHSI.
[TpeobpasoBantie YNCITOBHIX W GYKBeHHBIX BRIPDAYKCHUH, COEPIKATITAX

PaguKaJIbL.

BrrmostHe e pacdeToB 1o opMyJIaM, CoAePKAIIM PAIIKAIIB, OCY -
ITIeCTBIIsAA HeoOXOMMMbIe TIOJICTAHOBKE 1 TTpeobpasoBanusd. OmpeiesieHne
[PABHOCHJIBHOCTH BBIDAYKeHUI ¢ paJuKagamMiu. PellleHre NpPaIMoHaTIbHBIX
[YpaBHEHUII.

OsHarkoMJIeHHE ¢ HOHATHEM CTeIIeHH ¢ ,HeI‘/JICTBI/ITeHBHBIM IIOKa3aTeJieM.

HaXODKI[eHI/Ie 3HaYeHUH CTelleHHU, UCIIOJIb3yd Mpu HeO6XO,[[I/IMOCTI/I
IMHCTPYMeHTaJIbHbIe CpeICTBa.

BanuceiBanue KOpHA n-# cTeIleHH B BHJIe CTelleHH C ,[[pO6HBIM IIOKa3aTeJieM

11 HaoBOPOT.

DopmynupoBaHme CBOUCTB cTelieHell. Boruncienne creneneii ¢ pa-
ITTOHAJIEHBIM ITOKa3aTeseM, BEITOJTHeHIe IPUKAIKA 3HAYeHNA CTelleHH,
CpaBHeHUe CTelleHeH.

BrrmosiHeHIe TTPeobpa3oBaHuil BEIpAYKeHUH, TpuMeHeHne dopMy.T,

[TpeobpasoBanme asre-
OparyeCKUX BBIPAYKeHI I

CBS3AQHHBIX CO CBOMCTBAMHE CTeIIeHeH 1 .HOI‘apI/I(bMOB.

Onpepesenne 0bJIacTH JOIYCTHMBIX 3HAYCHHH JIOTapHMIYIe CKOTO
BoIpaskeHus1. Pellenne jorapuMuYecKuX ypaBHeHIH

OCHOBHBIE TIOHSITH ST

I/IayquHe PaguaHHOI'o MeTola U3MepeHus YyIVIOB BpallleHuA U UX CBA3H C

rpamycHol Mepoii. 3obpaskeHue yIJIoB BpallleHUS Ha OKPYYKHOCTH,
COOTHeCeHUe BeJINYNHBI YIVIA C eT0 PACIIOJIOYKe HIe M.




Copepsxanne obyIeHIS

XapaHTepI/ICTI/IHa OCHOBHBIX BH/IOB [1eATeJIbHOCTU CTYIeHTOB (Ha ypoBHe

[VaeOHBIX JIeICTBHIT)

DopmyupoBaHue OMpeeIeHHH TPUTOHOMETPHYECKIX QPYHKITHI IJTST YTJIOB
[TOBOPOTA W OCTPHIX YIVIOB TIPAMOYTOJIBHOTO TPEYTOJBHUKA U 00bACHEHIE WX
[B3aMMOCBSI3N

OcHOBHBIE TpUT'OHOMeE -
TpUu4YecCrue ToxIeCTBa

[[prMeHeHNEe OCHOBHBIX TPHTOHOMETPHYECKUX TOMKIECTB /7151 BEIYUC/ICHU S
BHAYeHUH TPUTOHOMETPHUYECKIX OYHKITHIT TT0 OHON W3 HUX

[TpeobpasoBanus mpo-
CTeHIITNX TPUTOHOMETPH -
[deCKHUX BEIpaKeHUH

Nsydenme ocHOBHBIX IOPMYJT TPUTOHOMETPHT: OPMYJIBI CITOMKeHUS,
[VIBOEHU 51, TIPe0OPA30BaHUSA CYMMBI TPUTOHOMETPUYECKUX (PYHKITHI B
Mpon3BeJleHNe U IPON3BeJIeHNA B CYMMY U IPHUMeHeHHe IIPU BEYNCIeHU N

BHaYeHU A TPUTOHOMETPUYeCKROI'O BhIpaskKeHU A U YIIPOIIIeHU A ero.

OsHaKOMIIEHHE CO CBOMICTBAMH CHMMETPHUH TOYEK HA eTUHUYHON
OKPY3KHOCTH W TPUMeHeH¥e WX JIJIsI BRIBOIA POPMY I TIPUBEIeHH 5T

[Ipocreiitie TpuroHo-
MeTpHYeCKHe YPaBHeHUS 1
HepaseHCcmea

Permienne mo doopMysiamM u TPUTOHOMETPHYECKOMY KPYTY TIPOCTE I X
TPUTOHOMETPHYECKIX YPaBHeHHH.

[TpumeHeHME OBITNX METOOB PeIlleHNs YpaBHeHUH (IpWBefeHne K
lTnHeTHOMY, KBaJpaTHOMY, MEeTO]I Pa3JIOsKeHUA Ha MHOYKUTEJIH, 3aMeHEBI
[lepeMeHHOIT) IPU PellleHHH TPUTOHOMETPHUYECKIX YPAaBHEHUIT. Y MeHHe
oTMedaTh Ha KpyTe pellleHus NPOCTeHIINX TPUTOHOMEeTPHYeCKIX

ApKCHHYC, apKKOCHHYC,
apKTaHTeHC YHcaa

OsHakoMITeHHe ¢ TIOHSTHeM 0OPATHBIX TPUTOHOMETPHYECKIX Oy HKITHIA.

ayuenmne onpenesieHnit apKCHHYyca, apKKOCHHYCA, apKTaHTeHca YnCa,
bopmympoBaHme UX, W300pajkeHNe HA eTUHIYHON OKPYKHOCTH,

MprMeHeHNe NP PellleHNH ypaBHeHUH




OYHEKINH, X CBONCTBA 1 ITPAOUKHN

DyHKITIN.

[ToHsTHE O HEIIPEPBIBHOCTH
byHRITIT

OsHarkoMyIeHHE ¢ TOHATHEM HepeMeHHOfI, IoIpuMepamMn 3aBHCHMOCTeH Meyway

[IepeMeHHbIMU.

OsnakoMITeHHe ¢ TIOHSATHeM Tpaduka, orpeie/leHre MPUHAIIEIKHOCTH TOUKH
rpaduky dyarmun. Onpegeaerne o GopMyJIe TIPOCTeHIell 3aBUCHMOCTH,
BrIa ee Tpadmia. Bepaskerue mo dopmysie oHOIM TepeMeHHOM Yepes
npyrue.

|

CpoticTBa PyHKIIHH.
padmuecras uaTEep-
nperarus. [Ipuveps
byHKIMOHAIBHBIX 3a-
BriCHMOCTeH B peasibHbIX
poreccax u SABJICHUAX

OsmarkomyieHHe ¢ InIpuMepamMun (byHRL[I/IOHaHBHBIX 3aBHCHMOCTeH B PeaJIbHbIX
[Iporeccax u3 CMeyKHbBIX JUCTTUIIJINH.

OsHaKOMIIEHHE € IOKA3aTeJIbHBIMHU PACCYKICHUIMI He KOTOPBIX CBOMCTB
I He T HOH W KBafpaTudHOi PYHKITHI, ITPOBEIeHIe HCCIIeJOBAHUS

T HE T HOT, KyCOUHO-JTHHEIHOH, TPOOHO-THHEHHON U KBAPATHUHOH

by HEIHIT, TocTpoeHne nxX rpadmkoB. [loctpoere n uTeHne rpaduKoB
byrrmuii. ecnenosanme pyHKITAH.

CocraBrenne BAI0B PYHKIHUHN 110 JJAHHOMY VCJIOBHIO, pellleHHe 3a1a4 Ha

O6parHble QyHKITHT

syuenmne nowamus o6pammoti GyHKUUL, onpeaeaeHne BAIA 0 ROCIPOCHUE
epaghura oopammoil GyHKUUL, HAXodcOeHLe ee 00NLACMLL OnpeoesleHUl U
obnacmu sHaderuil. IlpuMeHeHIe CBOMCTB (PYyHKITUN ITPH HCC/IeJOBAHNH
VPABHEHHUH W pellleHHuH 337a4 Ha sKeTpeMyM. O3HaKOMJICHHE C TIOHSATHeM
CITOMHOM (pyHKITH T

CremneHHbBIe, TOKA3ATEJIbHBIE,
brorapudmMudeckue u
TPUTOHOMETPUYUCCKUE
pyurmun. ObparHble
TPUTOHOMETPHUYCCKUE

Boruncenue sHadeHn QYHKIINI 110 3HAYeHHIO apryMeHTa. OTpeiesieHne
TOJTOYKe HUST TOUKH Ha TpadrKe o ee KOOPAUHATAM U HA0OOPOT.

crosibsoBarue CBOMCTB (PYyHKIMH [J1s1 CDABHEHUS 3HAUCHUH CTelleHel U
ltorapudpmMoB.




Copepsxanne obyIeHIS

XapakTepHCTHKA OCHOBHBIX BHJIOB JIe ITEJIBHOCTH CTYAeHTOB (Ha yPOBHE
yueOHBIX JeHCTBII)

Perenne mokazarebHBIX 1 J'IOI‘apI/I(bMI/ILIeCRI/IX ypaBHeHI/Ifl 1 HepaBeHCTB

10 U3BEeCTHBIM aJI'OpUTMaM.

OsHakoMJIeHHE ¢ TIOHSITHEM HeTTPePBIBHON MePUOANYeCKON PyHKITHH,
dbopMyTHpoBaHUe CBOMCTB CHHYCA U KOCHHYCA, TIOCTPOeHIEe HX TPAdHKOB.

OsHarkoMIIeHHE ¢ HOHATHEM TapMOHHYEeCRUX KoJleOaHuil u npuMepamMun
CapMOHUYECKRUX KoJIeOanmit JJIS OITHCaHU A ITPOIeCcCOB B (bI/ISI/IRe n Apyrux
obJIacTAX 3HAHHAA.

OsHaKoMJICHHE ¢ TIOHATHEM PA3PHIBHON epHOIuYecKoil dyHKINH,
bopMysIHpoBaHUe CBONCTB TAHTCHCA U KOTAHT@HCA, TIOCTPOCHUE UX
IrpaduKoB.

[I[pumeHeHMe CBOMCTB QYHKIAI IJTsT CDABHEHUS 3HAYCHUH TPUTOHOME -

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A




HOCHGHOBaTeHBHOCTI/I

OsHakoMJIeHHE ¢ IIOHATHEM YHCJIOBOH ImocJsie Jo0BaTeJIbHOCTH, crrocobamu ee

BaJaHnd, BbIYHCJIeHUAMHU ee YJIeHOB.

Osnarxomierue ¢ hoHaAmuUeM npedesid NOcae008aAMerbHOCM .
OsHaKoMJIeHHE ¢ BHIYHCICHIEM CyMMBI OeCKOHEUHOTO YHCIOBOTO PANA Ha
MpuMepe BEIUCICHU ST CYMMBI 6eCKOHEUHO YOBIBAIOTIEH TeOMeTPHYIeCKOI

TTPOTPEeCCHH.

[IpousBogHas u ee npu-
MeHeHHe

OsHakoMJIeHHE ¢ IIOHATHEM HpOI/ISBO,[[HOfI.

Mayuenne u dopMyIHpoBanme ee MEXaHMIECKOTO W T€OMETPHYECKOTO
CMEBICITIa, H3y4YeHNe aJTOpUTMa BEYHNCIIeHU S IIPOU3BOIHON Ha IIpUMepe
BEIYHCJICHUST MTHOBEHHOM CKOPOCTH M YTUIOBOTO KoadpriimeHTa

[KacaTeJIbHOM.
CocraBJieHHe ypaBHeHUS KacaTeJIBHOU B o0IlieM BH/IE.

YeBoenwe npaBuat nudpdepeHITHPOBAHNS, TAOIHUTIH TPOU3BOTHBIX
bIeMeHTapHBIX (PyHKITHH, TpuMeHeHre 151 rdbdepeHITHPOBAH 5T
by HEKITHI, cocTaB/TeHUS ypPABHEHU S KAcATeJILHOIM.

aydentme TeopeM 0 CBA3H CBOHCTB (PyHKITHH U MIPOU3BOIHOL, op-
MyJIHPOBKA HX.

[TepBooOpasHas u wHTETpaJT

OsHaroMJIeHHe ¢ TTOHATHEM HHTeTPAaIa U TepPBOOOPasHOi.

3yueHne IpaBHJIa BEIYUCJICHHUS IIepBooOPa3Hoiil B TeopeMbl HbloToHma—
Jleitornma.

Permrenne 3aJJa4 Ha CBA3b HepBOO6paSHOI‘/JI uee HpOI/ISBO,[[HOfI, BLBIYHCJIeHH e

TepBOOOPA3HOI JIJIs1 TAaHHOH (DYHKITHH.

Pernenne 3anay Ha IpuMeHeHAe HHTErDANA 114 BEIYACIeHNA dU3AYe CKIX

YpaBHEHUS U CHCTEMBI
ypaBHeHuUl HepaBeHncrBa u
CIcTeMBbI HEPABEHCTB C IBYMSI
TepeMeHHBIMHI

OsHAKOMJTEHHE ¢ TTPOCTEHIITHMHU CBeICHUSIMI 0 KOPHSIX aJrebpandecKux
[yPaBHeHNH, MOHATHSIMH HCCJIeJOBAHN S YPABHeHNUH 1 CHCTeM ypaBHeHNH .

13y4yenne Teopun paBHOCUIIBHOCTH YpaBHeHU U ee mpuMeHenus. [lo-

BTOpeHIe 3alHCH PeIlleHNs CTAHJAPTHHIX YPaBHEHUH, TPHEeMOB Mpeob-

[Pa30BaHUA ypaBHeHI/Iﬁ JJId CBeleHr A K CTaHJapTHOMY YpaBHeHHIO.




Copepsxanne obyIeHIS

XapaHTepI/ICTI/IHa OCHOBHBIX BH/I0B [1eATeJIbHOCTU CTYJeHTOB (Ha YpoBHe

[VaeOHBIX e iCTBIIT)

Peirrenme panmuoOHaJIbHBIX, HpPpalluOHaJIbHBIX, ITOKRa3aTeJIbHbIX 1

TPUTOHOMETPHUYCCKUX ypaBHeHI/IfI 1 CUCTeM.

lcmiosib3oBanme cBoticTB u TpadnkoB YHKITHH 11T PeTIeHUS YPABHEHUIH.
[ [oBTOpe HIEe OCHOBHBIX IIPHEMOB PeIlleHU S CUCTEM.

Peenre ypaBHeHUIT ¢ IpUMeHEeHHEM BeeX IPHeMOB (PassioykeHIS Ha
IMHOYKHTEJTH, BBeJICHI S HOBBIX HEM3BECTHBIX, MTOJICTAHOBKH, TpadmdecKoro

MeTomIa).

Petrierivie crcreM ypaBHeHUH ¢ TpUMeHeHHEM PA3THYHbBIX CTIOCOOOB.
OsHakoMITeHTe ¢ ODIIITMI BOTIPOCAMHU PeITieHUsT HePABEHCTB W MCITOJTh-
BoBaHWe CBOMCTB U rpadmikoB DYHKITHH TPH PellleHUH HePABEHCTB.
PelleHrie HepaBeHCTB U CHCTEM HEPABEHCTB € IPUMEHEHUEeM Pa3InIHbIX




OJIEMEHTBI KOMBUHATOPHUKHU, TEOPUHU BEPOATHOCTEN 1 CTATUCTHUKN

OCHOBHBI® TTOH SITHS
[ROMOMHATOPUKHI

3y'ueHue npasu’jia KOMﬁHHaTOpI/IRI/I H IIPpUMEeHeHHe IIPHU pPelllennmn
0M61/IHaT0pHI>IX 3agza1.

Penrenne koMOMHaTOPHBIX 3a1aY METOAOM Ilepedopa U o IpaBmiy

YMHOKEeHIA.

OsHakoM/IeHHE ¢ HOHATUSIMY KOMOHMHATOPUKN: pa3dMelleHUsIMH, CO-
HeTaHUAMN, HIepeCcTAHOBKAMU U GOPMYIaMU I UX BHIYUCIE€HUs.
O0bsacHeHye 1 npuMeHeHUe (GOPMYJI IJI BEIMUCICHUs PasMelleHuii,
[lepecTAaHOBOK ¥ COUETAHUM IIPHU PEII€eHUN 3aaad.

(DJIeMEHTBI TEOPUH
BeposITHOCTE

NsydeHne KIACCHIECKOrO ONpeIe/IeHNUA BePOATHOCTH, CBOMCTB Bepo-
I ITHOCTH, TEOPEMBI O CYMMeE BEPOATHOCTEH.

PaccmoTpenne npuMepos BEMMHUCIeHUA BepoaTHocTel. Peinenue

[TpeicraBieHue JaHHBIX
(TabJIMIBI, TUATPAMMEI,
rpadmm)

OsHakoMIIeHHE ¢ npeacraBJI€HHUeM YMCJIO0OBBIX JaHHBIX U X XapaRrTe-
IPHECTHKAMH.

Pemenne IPpaKTUIE€CRHUX 3aJa'1 Ha 06pa60TRy YHUCJIOBBIX JaHHBbIX,
IBBIIMCJI€HHNE UX XapPpaKTePHUCTHUR

[[psimMBle U mJTOCKOCTH B
IpPOCTpPaHCTBe

DopmynupoBra U IpUBEeeHNE TOKA3ATEILCTB IPU3HAKOB
[B3aMMHOTI0 PAaCIOJIOMKEHU IPSIMBIX U ILTocKocTel. Pacniosmasanue
A YepTeskax M MOJE/IAX Pa3IMIHbIX CJIydaeB B3aUMHOTO

[P ACIIOJIOKEHUsI IPAMBIX U IUIOCKOCTEl, apryMeHTHPOBaHUEe CBOUX
cyxneunit. Dopmynuposanue onpeneieHuil, IPU3HAKOB U CBOVCTB
mapajIe/IbHBIX U HepIeHIURYJIAPHBIX ILIOCKOCTEN, BYTPAHHBIX U
ITMHEeHHBIX yIJIOB.

[BeimmosiHe HHE TOCTPOEHUs YyIVIOB MEKRAY MPSAMBIMI, IPAMOM U ILIO-
ICROCTBIO, MEKAY ILIOCKOCTAME ITO OIICAHUIO I pacIO3HaABaHIe UX Ha
MOIeIax.

[IpI/IMeHeHI/Ie IPHU3HAKOB 1 CBOMICTB pacIiojgIoreHusA NIpAMBIX U IIJIO-
lcKrocTel IIPpHU pelleHunun 3agai.

N so0paskeHne Ha pUCYHEAaX ¥ KOHCTPYHUPOBaHHE HA MOOEJIAX mep-
MeHOIUKYJIAPOB ¥ HARJIOHHKIX K ILIOCKOCTH, IIPSIMBIX, IIap AJIJIeTHbHBIX
IIOCKOCTEMH, YIVIOB MEKAY P AMOM U INIOCKOCTHIO 1 000CHOBaHME




Copepsxanne obyIeHIS

XapaRTepI/ICTI/IHa OCHOBHBIX BH/IOB [1eATeJIbHOCTU CTYIeHTOB (Ha YpoBHe

[yaeOHBIX JIeICTBHIT)

DopmyupoBaHue U JOKa3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSHUSAX
(TeopeM CyIIIeCTBOBAHHU I, CBOIICTBA).

M306paskeHre Ha YepTeaX U MOJIEISIX PACCTOSHUSA U 0O00CHOBAHWE CBOMX
cysrneHuil. Onpesie/ieHNe W BEIYHCIEHNE PACCTOSHUI B ITPOCTPAHCTBE.
[Ipumerenne opMysT U TeOpeM TTAHUMETPHUH JIJIS PEITeHIsT 3a0a9.

Os3HaroMJIeHHe ¢ IOHATHeM TapaJuIeIbHOTO TTPOeKTHPOBAHUS U €T0
cBoiicTBaMu. DOPMYSUPOSAHLLE MeEOPeMbl O NJIOWAOU OPIMO2OHALLHOL
npoeKyLLL MHO2OY20JLbHUKA.

Muororpanuukn

Onucanue u Xapa~KTepUucCTuRa pa3/JIMYHbIX BU/I0B MHOTOTPAHHUKOB,

[epedyucjaeHue UX sJIeMeHTOB U CBOMCTB.

I/Iso6pameHI/Ie MHOT'OTPaAHHUKOB W BBIITO/THeHHUe ITOCTPOeHH A Ha N30~
6pa>KeHI/IHX n MOJeJIAX MHOTOTPaHHHUKOB.

Brrancienne MTUHEHHBIX 9JleMeHTOB W YIVIOB B IPOCTPAHCTBEHHBIX
[KOHHUTYpAIHAX, apIYMEHTHPOBAHNE CBOUX CYMIeHUI. XapaKTepUCTHKA 1
M300paskeHue CeUeHU s, PA38ePMKL MHO202PAHHUKOS, BBIUNCIICHHE
[JI0111a/1e i TIOBepXHOCTE.

[TocTpoeHme mMpocTeHTIMX cedeHU Kyba, TPU3MEI, mupamMuis. [Ipu-
MeHeHIe HAKTOB U CBeJIeHUH U3 IJIAHUMETPHH.

OsHakoMJTeHWe ¢ BUIAMH CHMMETPHI B MpocTpaHcTBe, opMyTHPOBAHNE
oIIpeie/IeHU I U CBOMCTB. XapaKTepPUCTHKA CHMMETPUHU TeJI BpallleHu A 1
MHOTOTPAHHHKOB.

Tena n ITIOBEpPXHOCTH
BpallleHun A

OsHarkoMJIeHHE ¢ BUIAMHE TeJI BpalieHus, GopMyJTHPOBaHHe UX OTIpe-
neJIeHUH U CBOMCTB.

(DopMyinpoBaHUe TeOPeM O CeYeHHH IT1apa MJI0OCKOCTHIO U IIJIOCKOCTH,
[KacaTe IbHOM K cdepe.

XapaHTepI/ICTI/IRa u 1/1306pa:>§ceHI/Ie TeJI BpallleHU A, UX pa3BepPTKH, CeYeHU A.

PerrteHie 3a7a4 Ha [TOCTPOEHMe CeUeHUH, BBIUNC/IOHNE JJIHH, PACCTOSHUIT,
yrsioB, miornaseii. [IpoBeneHne mokasaTeIbHBIX PACCYKISHUH TIPH
pellleHUHN 3a71a4.

HDI/IMQHQHI/IQ CBOHCTB CHUMMeTPpHU ITPU PellleHNH 3a/1a4 Ha TeJla BpallleHU A,

llamepenus B reomeTpuu

O3HarkoMJIeHHEe ¢ TTOHSTHAMI IJIoIaan 1 O6’]'>9Ma, aKCuoOMaMu 1

CBOMCTBAMH.

Perenne 3amay Ha BEIUUC/ICHIE [JIOMAEH MJIOCKUX QUTYD C IPHMe-
[HeHIeM COOTBeTCTBYIOIIHX hopmyt u dhaKkToB U3 nianuverpun. Vayderme
TeopeM O BBIUHCIeHHH 00BeMOB IIPOCTPAHCTBEHHBIX TeJI, pellleHne 3aa4 Ha
mpuMeHeHHe opMyJI BEIYuCIeHIS 00beMoB. ayuerne dopmyst st
[BEIYHCJIe HUSA I1JI0INA Iell IOBePXHOCTel MHOTOTPAHHIUKOB 1 TeJI BpallleHU .

OsHakoMmJIeHHEe ¢ MeTOZOM BbIYHCJICHU A IIJIOIAIN ITIOBePXHOCTH C(i)epBI.
Pentenne 3anay Ha BRelYHCIeHTE ILIOIIANCH TTIOREDXHQCTH TIDOCTDAH -

KOOp,ELI/IHaTBI 1 BeKTOPbIL

O3HaKOMJIEHHE C IOHSITHEeM BeKTOpa. I/IsyquI/Ie ,E[eRapTOBOfI CHUCTeMBbI

[KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOeHHe 110 3a/JaHHBbIM KOOpAHaTaM TOYeK
148 HJIOCROCT@I;'I, HaxXoKIeHue KoopJuHaT TOUYeK.




Copepsxanne obyIeHIS

XapaKTepHCTHKA OCHOBHBIX BHJIOB JIe ITEJIBHOCTH CTYJIeHTOB (Ha yPOBHE
[VaeOHBIX e iCTBIIT)

Haxosmerne ypaBHeHUH OKPYKHOCTH, cdephI, TIIIOCKOCTH. BBramc e Hme

paCCTOHHI/Iﬁ MeM1y TOURaMU.

HSyquI/Ie CBOICTB BEeKRTOPHBIX BeJIMYWH, TpaBUJI pas3JIoxkeHUd BeKTOPOB B
TPeXMepHOM IIPOCTPAaHCTBe, IIPpaBUJI HAXOMICeHU A ROOPpANHAT BeKRTOpa B
[IPOCTPaHCTBe, IIPpaBUJI ﬂeﬁCTBHﬁ C BeRTOpaMu, 3a/IlaHHbIMHU KROOpJUWHAaTaMM.

HpI/IMeHeHI/Ie TeOpHWH IIPpH pellieHuH 3a/1a4 Ha ,[[efICTBI/IH C BeRTOpaMu.
HSyquI/Ie CRaJISIPHOTO MTPOU3BeIeHU A BEeKTOPOB, BEeRTOPHOT'O ypaBHeHU A
HpHMOfI H IIJIOCKOCTH. HpI/IMeHeHI/Ie TeOpUuU IIPHU pellleHUHW 3aJa4 Ha
[[efICTBI/IH C BEeRTOpaMu, IOOOp,E[HHaTHBIfI MeTod, IpuMeHeHHue BeKTOPOB JIJIA
IBEIYHC/ICHU A BeJIMYUH YIJVIOB 1 paCCTOHHI/Iﬁ. OsHarkoMyIeHHe ¢
qJorasaTeJIbCTBAaMH TeopeM CTepeOMeTPpUH O B3BaMMHOM PacIlloJIoyKe HU




YYEBHO-METOAUYECKOE
U MATEPUAABHO-TEXHUMECKOE OBECNEMEHUE
NPOrPAMMbI YYEBHOU AUCLUUNAUHDI
«MIATEMATUKA: AATEBPA U HAuANA
MATEMATUYECKOIO AHAAU3A; TEOMETpus»

Ocpocuue nporpammbl yucOuoit aucuuuiaunibl «Martemaruga: auedpa v uadana maie-
MATUYCCKOIO AlLAJIM3A; ICOMCTPUS» Lpeauo/aract uaauuuce 8 upodeccuonasibuoin odpaso-
BATC/bLOA OpraumM3auuy, pCajU3yuci 00pasoBaTC/bIyI0 LUPOIPAMMY CPCULCIO 00wero
oOpasosauus B upcac.ax ocsocuus OlIOLI ClIO na 6ase ocuosuoro o6wero odpasosaiiusi.
yucOLoI0 Kaduuera, B KOTOPOM UMCCICH BO3ZMOMKLOCTE 00CCLCUNTL 00YyYAI0ILUMCsL ¢BOO0 11IbLA
gocryu 8 Murepuer Bo Bpemst yuet11010 3ALLSITU S U UCPUO, BLUCYYCOLIONA JCITC/IbIIOCTH,

Llomeenue Kabuuera U0.5KH0  yHOBJACTBOPsITE Tpedosaunsm  Cauurapuo-0uuiacMuo-
aornucckux upasui u nopmarusos (Caullnll 2.4.2 No 178-02) u Gblrb 0CLAICLO THILOBHIM
0BOpPY/IOBAHTEM, YKA3AHHBIM B HACTOATINX TPeOOBAHMAX, B TOM UWCITE CTIeTTNA;TH3WPOBAHHOMN
yucOLoi Mebeib10 u cpeucrsamu oOyuCHMsL, AOCTATOULIbIMU JIU151 BbiLOJCLMs TpedoBalinii K
YPOBHIO TIO/ITOTOBKN 00yJanmuxces!,

B xabuuere u0/5810 Obrth MySIbTUMCAMIALIOC 000PYAOBAILMC. LOCPCACTBOM KOTOPOLO
YUACTHUKN 00PA30BATETBHOTO MPOTECCA MOTYT TPOCMATPUBATH BU3YAThHYD WHQOPMATIII
110 MATCMATUKC, CO3MABATH LPC3CIITALUY, BUICOMATCPUAILbL, MIIbIC JOKYMCLITHL,

B coctar yueSHO-METOMMYECKOTO M MATEPWATHHO-TEXHUYECKOTO 00eCTIeUeHTST TTPOTPAMMEI
yaedOHoW jmeruiTiEpl «Martematka: anrebpa W HAYa;Ta MATEeMAaTHYECKOTO AHAMW3A:
TEOMETPUS» BXOJIAT:

* MUOrO(MYLKUMOLAIbLbIA KOMILICKC LPCLOAABATC, L5,
*  HATSTSTHBIE TTOCOOVSA (ROMTITERTRI YueOHBIX TAOTMIL, TI,TAKATOR, TTOPTPETOR RBIIAND-
LILMXCSL YYCUBLX-MATCMATUKOB U J1D.):
* WH@OPMATTMOHHO-ROMMYHWUKATHRHBIE CPE/ICTRA;
* QKPALLLIO-3BYKOBbIC 110¢00UsIL;
*  KOMTIEKT TEXHWUYECKOH JOKYMEeHTATINN, B TOM UNCSTe TTACTIOPTA HA CPeJICTBA 00yUeHNU S,
WHCTPYKITAW TI0 WX WCTIO;Th30BAHWIO ¥ TEXHUKE 0e30MMaACHOCTH;
* Ooubnmoreunwrit howH/.

B 6ubimuorcunbiii dowy pxousr yueOuurn, yucduo-mceronuuccxue rkomuickrsr (Y MIL),
obecieunBanmue ocroeHne yueOHOW juenmumanabl «Mamematnra: asrebpa w  mawasia
MATEeMATHYSCKOTO AHATW3a, TeOMeTPHWA». PEKOMEH/OBAHHBIe WIW JIONYITeHHBIE ;T WC-
MOTB30BAHWA B TIPO(ecCHOHaThHBIX 00pa30BATeTHHBIX OPTAHW3ATIMAX, PeaTn3yimux o00-
pPas3oBaTe;ThHYK TPOTpamMMy cpeanero odmero obpasoranwa B mpejenax ocroenwsi OIIOLI
CIIO ma 6ase ocHOBHOTO 06TIETO 0OPA3OBAHWS.

Butmvoreunsrit howun moxeT OBITH JOTIONTHEH SHIIMKITOTIOIMAMU, CIIPABOYHWKAMHW, HA-
YIHOW. HAYIHO-TIOMYTIAPHOW W JIPYTOW TUTEPATYPON TT0 MATEMATHKE.

B mpomecce ocroerms mporpamMwmel  yueOHoi smucermmmeel «MaTemaTtuka: anrebpa w
HAYATA MATEeMATHYRCKOTO AHATW3A, TeOMETPUSD CTY/ICHTHI JOMKHBI TIOJTYINThH BO3MOKHOCTh
JIOCTYTIA K 9MeKTPOHHBIM yUeOHBIM MaTepPHaTaM 1m0 MATEMATHKE, WMEITIAMCH B CBODOTHOM

1 llincumo MuHlcreperBa oGpasopaHiia 1 Hayku PO ot 24.11.2011 Ne MJ1-1552/03 «O6 ocHameHun obiie-
06GpaloBaTE ILHLIX YUpeRIeHHH y4eGHLIM H yMeGH0-1a00paTOPHLIM 0G0pYI0BaHHE M,



nocryie B cetrn MarepHer (QJIeKTPOHHBIM KHUATAM, IPAKTUKYyMaM, Tecram, marepuanam KI'D

W Ip.).
PEKOMEHAYEMAA AMTEPATYPA

Anf cTyaeHTOB

Anumos ITLA. u 0p. Maremarnra: anrebpa u Hauasja MaTeMaTHUYeCKOTO aHAJIN3a, reoMeTpus. Anrebpa u
HavaJila MaTeMaTHJYecKoro anausa (6asoBeril u yroybseHubIH ypoBHN).10—11 ®iacesr. — M., 2014.

Amanacan JI. C., Bymysos B. ©. Kadomues C. B u Op. Maremaruka: anrebpa u Hadaja
MaTeMaTHdecKoro anaimmaa. | eomerpusi. ['eomerpust (6a30Bbiit u yruybsenusii ypoam). 10—11 wmacesr. —
M., 2014.

Bawmaros M. H. Maremarura: yueOHUK J171s1 CTYI. yupesaeHuit cpe. mpod. obpaszosanusa. — M., 2014.

Bawmaros M. H. Maremarura. CoopHuE 3a/1a4 TpodrIEHON HATIPABJICHHOCTH: yued. mocobue I CTy/I.
yupeskIeHUH cpet. mpod. obpasoBanust. — M., 2014.

bawmaros M. H. Maremarura. 3agaunuk: yueb. mocobue s CTYI. YUpeskIeHHH cpei. mpod.
obpasoanus. — M., 2014.

Bawmaros M.H. Marematnka. DileKTpOHHBIN y4eb.-MeTOI. KOMILJIEKC IJISI CTYI. YUPEIIeHU Cpe/l.
mpod. obpasoBanus. — M., 2015.

Bawmaros M. 1. Maremarura (6a3oBblit ypoBerb). 10 riace. — M., 2014.

Bawmaros M. 1. Maremarura (6a3oBslit ypoBerb). 11 kimace. — M., 2014.

Bawmaros M.H. Anrebpa u Hauasa ananmaa, reomerpust. 10 rirace. — M., 2013.

Bawmaros M. . Maremarura (6asoBeiii ypoBetb). 10 wiace. CoopHUEK 3amad: yueb. mocobue. — M.,
2008.

Bawmaros M. . Maremarura (6asoBeiii ypoBerb). 11 wiace. CoopHUEK 3amau: ydeb. mocobue. — M.,
2012.

I'yces B.A., I'pucopves C.I'., Heoneuna C.B. Maremaruka 11 ipodeccril U crieiiuajibHOCTe  coruabHO-
SKOHOMHUYECKOTO MPOprJIs: YUeOHUK JIJIsI CTY/I. YUpeskIeHu cpe. mpod. obpasoBanus. — M., 2014.

Konaeun IO. M., Trauesa M. B, @eoeposa H. E. u Op. Maremarura: anrebpa u Havajia mare-
MAaTHYeCKoro aHaymaa. Anrebpa W Havaja MaTeMaTHYecKoro aHayusa (6asoBBIH M yriIybJIeHHBIH YPOBHMN).
10 rnam / mom pen. A.B. Hmskaenro. — M., 2014.

Konaeun 0. M., Trauesa M. B., @edeposa H. E. u Op. Maremaruka: asrebpa u Hadajia Mare-
MAaTHYecKoro aHamaa. Anrebpa u Hauaja MaTeMaTHYecKoro aHausa (6asoBBI W yriIybJIeHHBIH YPOBHMN).
11 rnace / mox pen. A.B. Hmxdaernro. — M., 2014.

Ana npenopaBaTtenev

Qenepasnbhbiil 3akon oT 29.12.2012 No 273-03 «O6 o6pasoBanun B Poceniickoit Oemeparimmy».

Ilpuras MunucreperBa obpasoBanuss u Hayku PO or 17.05.2012 Ne 413 «O6 yTBepssaeHHN
demepasbHOrO TOCYIAPCTBEHHOTO 06PA30BaTeIHFHOTO CTAHIAPTA CpeIHero (T0JTHOT0) 0b11IeT0 06pasoBaHU D).

ITpuras MunucrepcerBa obpasoBanust u Hayku PO or 29.12.2014 No 1645 «O BHeceHHUM HW3MeHeHHH B
IMpuras MunwucrepcrBa obpasoBanusi u Hayku Poccutickoit Demepammu or 17.05.2012 No 413 «“O6
yTBepsKIeHnn (elepaibHOTO rocyJapeTBeHHOIO 06pasoBarTesIbHOIO CTaHIapTa cpelHero (oJIHoro) obirmero
obpasoBamus .

[Tucemo [enmapramenTa rocynapcTBeHHOH MOJHUTHKH B cdepe moaroroBru paboumx wampos u JI1O
MunucreperBa obpasoBanusi u Hayku PO or 17.03.2015 No 06-259 «PeromeHmamuu Mo opraHusaiuiu
[OJIyYeHHUsI cpeJHero obinero obpasoBaHMs B IpeJesiaX OCBOeHHUs 0Opa30BaTeJIBHBIX IIPOIPAMM CPeIHEero
npodpeccHoHaIBHOTO 00pas3oBaHusi Ha 0ase OCHOBHOIO obIero obpasoBaHus ¢ y4eToM TpeboBaHUI
detepaZIbHBIX  MOCYJAPCTBEHHBIX 00PA30BATeJIBHBIX ~ CTAHIAPTOB ¥ I[oJiyuyaeMoil mpodeccuu WU
CIIeIUAJIBHOCTH CPeIHETo IPOodecCHOHAIBHOI0 00pasoBaAH .

Bawmaros M. H. MaremaTuka: KH. 17151 IperoiaBaTe’isi: MeTo 1. ocobme. — M., 2013

Bawmaros M.11., [{oreanos 111 H. Metomuueckoe mocobue 111 moaroToBKu K KI'D. — M., 2011.

UHTEepPHET-pecypcChbl

www.feior.edu.ru (Mudopmanmontbie, TpeHUPOBOUHBIE W KOHTPOJIbHBIE MaTepuasibl). www.school-
collection.edu.ru (Equnas ko/uteKIu# mudpoBBIX 06pa30BaTeIbHBIX PECYPCOB).
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