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1 IACHOPT PABOUYEHN NPOT'PAMMBI YYEFHOMN JUCHUIIJINHBI
O/1.07 MaremaTuka

1.1 OobaacTb NpUMeHEHUs MPOTPAMMBI

Peanuzammst cpemnero o6mero obpazoBanus B mpenenax OIl CIIO mo
nporpaMMe MOATOTOBKM CIEHHAINCTOB CPEIHEr0 3BEHa MO CIEHHAIbHOCTH
38.02.03 OneparmoHHast JESITEIbHOCTh B JIOTUCTUKE B COOTBETCTBHH C
®I'OC CIIO no cnerumansHoctu 38.02.03 OnepanoHHAas ESITENBHOCTh B
jgoructuke ¢ ydyetom TtpeboBanuii PI'OC cpemnero obOuiero o0pa3oBaHMs,
YTBEPKJIEHHOTrO mpuka3oM MunHoOpHayku Poccum ot 17.05.2012 1. Ne 413, ¢
VU3MEHEHUAMU, BHECEHHBIMU NPUKa30M MUHUCTEpCTBa NpocBeleHus Poccuiickon
Oeneparuu ot 12 aBrycrta 2022 1. Ne732 u ot 27 nexadps 2023 r. Nel028, u
dbenepanbHOil 00pa3oBaTEIBLHONM MPOTPaMMbl CpeHEro oO0Iiero oOpa3oBaHUs,
YTBEPKICHHOU TTpUKazoM MuHucTepcTBa mpocselieHus Poccuiickon denepanun
ot 18 masg 2023 r. Ne 371.

1.2 OOmast XapaKkTepuCTHKA Y4eOHOI0 MmpeAMeTa
MaremaTuka

B omoxy umdpoBoit Tpanchopmanmu Bcex chep  UeIOBEUECKOU
JESITEIbBHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3
0a30BOM MaTeMaTHYECKON MOATOTOBKU. YK€ B IIKOJE MaTeMaThKa CIYKUT
OMOPHBIM TPEIMETOM JJII M3YUYEHHUsS CMEXKHBIX JUCUUIUIMH, a B JKU3HM IOCIIE
IIKOJIbl PeaJIbHON HEOOXOAMMOCTBIO CTAHOBUTCS HENPEPHIBHOE 00pa30BaHUE, YTO
TpeOyeT MOJHOLIEHHOH 0a30Boii 0011e00pa3oBaTeIbHON MOATOTOBKH, B TOM UHCIE
U MaTeMaTU4ecko. DTo 0OyCIOBIEHO TEM, YTO B HAlld AHHU PACTET YHCIIO
CHELUATbHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM MaTEMAaTUKU: U
B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTHUYECKUX OO0JIACTAX, U JaXKe B
TYMaHUTApHBIX cdepax. Takum o00pa3om, Kpyr oOydarolmuxcs, IUisl KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IPEMETOM, CYLIIECTBEHHO PacIIUpPSIETCS.

IIpakTuueckass IOJIE3HOCTh MaTEMAaTUKH OOYCIIOBJIEHA TEM, 4TO €&
OpeaIMeTOM  ABIAIOTCA  (pyHAAMEHTaJdbHbIE  CTPYKTYpbl  HAIlEro  MHpa:
IPOCTPAaHCTBEHHbIE (OPMbI M KOJUYECTBEHHBIE OTHOIIEHHS OT HPOCTEHUIIUX,
YCBAaWBAEMBIX B HEMOCPEACTBEHHOM  OIIBITE, JO JIOCTaTOYHO CIIOKHBIX,
HEOOXOIUMBIX JIJISl pa3BUTHS HAYYHBIX U TEXHOJIOTHUECKHUX UaeH. be3 KOHKpeTHbIX
MaTEMaTUYECKUX 3HAHWWA 3aTPyJHEHO NOHUMAHUE MPHUHLMIIOB YCTPOWCTBA WU
UCIIOJIb30BAHUSI ~ COBPEMEHHOM TEXHUKH, BOCHPHUSATHE MW  HHTEpIIpeTanus
pa3HoOOpa3HOW COLMATIBHOW, AKOHOMUYECKOW, MOJUTHYECKOW HH(POpMAaIuH,
Manod(pexkTuBHAa TMOBCEAHEBHAs IMpaKTUYECKas JEATEeNbHOCTh. Kaxxaomy
YEJIOBEKY B CBOEH JKM3HH MPUXOJUTCS BBIMNOJIHATH JOCTATOYHO CIIOKHBIE PACUETHI
Y COCTaBJISITh HECIIOKHBIE AJITOPUTMBI, HAXOUTh HYX HbI€ (DOPMYJIbI U IPUMEHSATD
UX, BIAJETh MPAKTUYECKUMU NpUEMAMU TE€OMETPUUYECKHMX H3MEPEHUH U
MOCTPOEHUH, UNTATh UH(OPMALUIO, TPEACTABICHHYIO B BUAY TAaOJIHILI, TUArPaMM U



rpaUKoOB, XUThb B YCIOBHUSIX HEONPEICIEHHOCTH U MOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4YalHbIX COOBITHM.

OnHOBpEMEHHO C pacuiMpeHueM cdep NpUMEHEHUs MaTeMaTHUKd B
COBPEMEHHOM 00111eCTBE BCE 00Jiee BaKHBIM CTAaHOBHUTCSI MAaTEMaTUYECKUN CTUJIb
MBIIIJIEHUS, TPOSBISAIOIIMNACA B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B
npolLecce M3y4eHUs: MaTeMaTUKU B apceHal NPUEMOB U METOJOB MBIILJICHUS
YeJIOBeKa €CTECTBEHHBIM O00pa3oM BKIIOYAIOTCS MHAYKIMS W ACAYKIIHS,
0000I1IeHrne ¥  KOHKpETH3allMs, aHalu3 W CHUHTE3, Kiaccupukamus u
cuctematuzanus, abcrtparupoBanue u aHanorus. OOBEKTbl MaTeMaTHYECKHX
YMO3aKJIIOUCHUM, TpaBUjia WX KOHCTPYHUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BBIpaOOTKE yMeHHUs (HOpPMYIUPOBATh,
00OCHOBBIBaTh M JOKa3bIBaTh CYXJEHHUS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBILIUIEHHE. MaTemaTuke NpUHAUICKUT BeAyllas poib B (OPMUPOBAHUU
AITOPUTMUYECKOM KOMIIOHEHTBHI MBIIUIEHUS U BOCIIUTAaHUH YMEHUI JEHCTBOBATH
[0 3aJaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBAaTh HM3BECTHBIE M KOHCTPYHPOBATH
HOBBIE. B mpoiiecce pelienus 3a71a4 — OCHOBHOM yueOHOM esITEIbHOCTH Ha ypOKax
MaTEeMaTUKH — Pa3BUBAIOTCA TBOPYECKAsk M IPUKJIAJAHAS] CTOPOHBI MBIILIJICHHUS.

OOyueHue MaremaThke IaéT BO3MOXHOCTb pPa3BUBATh Yy OOYy4YarOIIUXCS
TOYHYIO, pallMOHAIbHYIO U MH(OPMATUBHYIO peyb, yMEHUE OTOMpaTh Hauboiiee
NOJIXO/ISIIINE SI3bIKOBBIE, CHMBOJIMYECKUE, TpaduueCKUe CPe/ICTBA JJIs BhIPaKEHUS
CYXKJIEHUU W HATJIAIHOTO UX MPEICTABICHUSI.

HeoO6xoaumpiM ~ KOMIIOHEHTOM  OOIIel  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHUU  SIBJISIETCS  OOIlee  3HAKOMCTBO C  METOJIaMH  TO3HAHUA
JNENCTBUTEIBHOCTH, IPEACTABICHUE O MPEAMETE W METOJE MAaTEMaTHUKH, €ro
OTJIMYUS OT METOJOB €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00 OCOOEHHOCTSX
MPUMEHEHUS MAaTEMATUKH JIJIsl PEIICHUS HAay4YHBIX M MPUKIATHBIX 3a1ad. Takum
oOpazoM, mMaTeMaTH4YecKoe OOpa30BaHHWE BHOCUT CBOM BKJIaJ B (OpPMHPOBAHUE
o011el KyJIbTypbl UEJIOBEKA.

N3yueHne MareMaTHMKud CHOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO
YeJI0BEKa, MOHMMAaHUIO KPAacOThl M M3AIIECTBA MATEMAaTHUYECKUX PACCYXACHU,
BOCIIPUSITHIO TEOMETPUUYECKUX (OPM, YCBOEHUIO UJIEU CUMMETPHUHU.

B cootBerctBun ¢ ®I'OC COO wmareMaTuka SIBISETCS 00s3aTEIbHBIM
IpeIMETOM Ha JaHHOM YypoBHE oOpas3oBaHus. [Iporpammoili mo maremaTuke
peaycMaTpuBaeTcs u3yuyeHue yueoHoro npeamMera «MaTteMaTuka» B paMKax TpEX
y4eOHBIX KypCOB: «AnreOpa U Hayajla MaTeMaTHYeCKoro aHanuzay, «['eomerpusi»,
«BepostHocTh M cTaTUCTHKa». @DOpMHUpOBaHHME  JIOTUYECKHX  YMEHHUMU
OCYIIECTBIISIETCS HAa MPOTSIKEHUM OJHOTO rojia OOy4yeHHUs Ha YpOBHE CPEIHEro
oOmiero o0Opa3oBaHUs, a 3JEMEHTHl JIOTUKHU BKJIOYAIOTCS B COJIEpP)KaHUE BCEX
Ha3BAHHBIX BbIIIE yUeOHBIX KYpPCOB.

VYuebHblil Kypc «Anrebpa W Hayalla MaTeMaTUYECKOrOo aHaln3an
o0ecreuynBaeT MHCTPYMEHTaJIbHYI0 0a3y i M3y4YeHUs BCEX ECTECTBEHHO-
Hay4YHbIX KypcOB, (OpMHUpYyET JIOTMYECKOE M aOCTPAKTHOE MBIIUICHUE
oOyyaronuxcsi Ha YpOBHE, HEOOXOJAMMOM Il OCBOEHHUS YYEOHBIX KYypCOB
uH(pOpMaTUKH, OOILECTBO3HAHUS, MCTOPUH, CIOBECHOCTH. B pamkax yueOHOro



Kypca «Anredpa 1 Hayajia MaTEMaTHIECKOTO aHAIIN3ay 00yJaroNuecs: OBIaIeBaOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMyJIUpyeT CBOH
JOCTHKEHHSI B MaTeMaTH4ecKon (hopme.

VY4eOHblil Kypc anredpbl U Hayal MaTeMaTUYECKOro aHalu3a 3aKJIabIBacT
OCHOBY /I YCHEIIHOTO OBJaJCHHUS 3aKOHAMU (U3UKUA, XUMHH, OWOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHACHIIMHA DJKOHOMHKM UM OOIECTBEHHOW KU3HH,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIIOJIb30BaTh MX B NOBCEAHEBHOHN ku3HH. OBianeHHE
a0CTpaKTHBIMM W JIOTUYECKH CTPOTUMH MaTEeMaTHYECKUMHU KOHCTPYKITUSMU
pa3BUBAaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb
YTBEPKJICHUS, HCIOJIb30BATh 0000IIEHNE U KOHKPETU3ALNIO, a0CTparupoBaHue U
aHAJOruI0, POPMUPYET KPEATUBHOE M KPUTUUYECKOE MbIIUICHHE. B X01e n3yuenus
anreOpsl M HayaJl MaTeMaTHUYECKOro aHajluM3a Ha YPOBHE CpPEJHEro OoOIIero
o0Opa3zoBaHMs 00y4YaroIIHECs MOAYyYatOT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3a/a4,
CaMOCTOATENIHOTO TIOCTPOCHUSI MATEMAaTHUYECKUX MOJIeNIEN pealibHbIX CUTYyaluil 1
UHTEPHpETAllUd  TOJYYEHHBIX  pElIeHUuH, 3HaKOMATCA C  [pUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMPUPOAE, HAyKe U B MCKYCCTBE, C
BBIJAIOIINMUCS MATEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VY4eOHbIlll Kypc anreOpbl M Hadajdl MaTEMaTHYECKOTO aHaiau3a oOiagaeT
3HAYNUTEIBHBIM BOCIUTATENIBHBIM NOTEHIIMAIOM, KOTOPBIM peaanu3yeTcsl KaKk depes
y4eOHbIN Marepual, CIIOCOOCTBYIOIITUH (bopMHPOBaHUIO HAay4YHOT'O
MHUPOBO33pEHUS, TaK U 4Yepe3 CHeHUPUKY y4eOHOU NesTeNbHOCTH, TpeOyromen
CaMOCTOATENbHOCTH, aKKyPaTHOCTH, ITPOJIOJKATEIbHON KOHLIIEHTPAU BHUMAaHUS
Y OTBETCTBEHHOCTH 3a MOJyYECHHBIN pe3yJIbTar.

B ocHoBe Meroguku oOydeHHs anreOpe M HayajdaM MaTeMaTH4eCKOro
aHaJIM3a JIEKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype mporpammbl mo anrebpe M HauyajaM aHaju3a BBIIEISIOTCS
CHEAYIOUIME COJIEPKATEIbHO-METOAUYECKUE JIMHUM: «Yucia W BBIYHUCICHUSDY,
«DyHk1n u rpadgukny, «YpaBHEHUS U HEpaBeHCTBay, «Hadana MareMaTuyeckoro
aHanu3a», « MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKNE
JUHUM U3Y4YalOTCs Ha MPOTSHXKEHUU OJHOTO roja oOydeHHUs Ha YpOBHE CPEIHETro
obOmero oOpazoBanus. JlaHHBIN y4eOHBIM Kypc SBISETCS HWHTETPATUBHBIM,
o0beuHAsT B cebe coAepKaHME HECKOJIbKUX MaTeMAaTUYeCKUX JIUCHUIUINH:
anrebpa, TPUTOHOMETPHS, MATEMAaTUYECKUI aHaln3, TEOPUs MHOKECTB U JPYyTHE.
OOyuarompecs OBJaJAEBAOT IIMPOKMM MAaT€MAaTHUYECKHM alllapaToM, y HHX
1oCJIeOBaTENbHO  (OPMHUPYETCS M COBEPILEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYIO0 MOJIENb PEaJIbHON CUTYalluH, IPUMEHSATh 3HAHUS, TIOJyYCHHbIE B
y4eOHOM Kypce «Ajredpa M Hayala MaTeMaTHYECKOrO aHalMu3ay, JUJIS PElICHUS
CaMOCTOATENbHO  C(OPMYJIMPOBAHHOM MaTEMaTHYECKOM 3ajauyd, a 3aTeM
VMHTEPIIPETUPOBATD MMOJYUYEHHBIN pe3yJIbTarT.

Conep:xkatesibHO-MeTOANYecKass JuHUA «Yucjaa wW  BbIYHCIECHHUS»
3aBepiiaeT (GOpPMHPOBAHHUE HABBIKOB HCIIOJIb30BAHUSl JIEUCTBUTENBHBIX YHUCEN,
KOTOpOE ObLJI0O HayaTO HAa YPOBHE OCHOBHOro o0iiero odpazoBanusi. Ha ypoBHe
cpenHero oobimiero oOpa3oBaHus 0co00€e BHUMaHUE YJEIseTcs (POPMUPOBAHUIO
MPOYHBIX BBIYHCIUTEIBHBIX HAaBBIKOB, BKJIIOYAIONMX B C€0S HMCIOJIb30BAaHUE



pa3iauuHbIX (OpM 3amucu JACUCTBUTEIBHOIO YHCIA, YMEHHE PalHdOHAIBHO
BBINIOJIHATD JIEWCTBHSL C HUMH, JElaThb NPUKUAKY, OLIEHHBAaThb pPE3YJIbTaT.
OOyuarompecs MONy4YatOT HAaBbIKA NPUOJMKEHHBIX BBIYUCICHUN, BBINOJIHEHUS
JICHCTBUI C YWCIaMH, 3alMCAHHBIMH B CTaHAApTHOW (opme, HCIOIb30BAHUS
MaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX BBIPAXKEHHM.

ConepxkaTtesibHasi JUHUS «YPABHEHHSI 1 HEPABEHCTBA)» pEalln3yeTCs Ha
NPOTSHKEHUHU BCero OOy4YeHUsi Ha YpOBHE cpeaHero ooOiero oOpa3oBaHus,
IOCKOJbKY B  KaXIOM paslele NOporpaMMbl MPEIyCMOTPEHO pELICHUE
COOTBETCTBYIOIMX 3amad. OOydwaroniuecss OBJAJEBAIOT PA3IUYHBIMUA METOJaMU
pelmieHuss  LeNbIX,  PAalMOHAJIBHBIX,  UPPALMOHAIBHBIX,  ITOKAa3aTEJIbHBIX,
aorapu(MUUYECKUX U TPUTOHOMETPUUECKUX YpaBHEHHM, HEPABEHCTB U UX CHUCTEM.
[TomydyeHHbIE YMEHUSI WCIOJIB3YIOTCA NMPU UCCIECJOBAHUM (PYHKIMHA C TOMOIIBIO
POU3BOIHOMN, PEIICHUH MPUKIAIHBIX 3a7a4 U 33]1a4 Ha HAXOXKJICHHE HAauOOJIbIINX
¥ HaMEHbIINX 3HaYeHU QyHKuuu. /laHHas comepkaTenpHas JIMHUS BKIIOYACT B
ceds Takke (QOpMUpPOBAHME YMEHHMH BBIIOJHATH pacy€Tsl 1O (popmyiiam,
npeoOpa3zoBaHus LETIBIX, palMOHAIIbHBIX, UppalOHATBHBIX u
TPUTOHOMETPUUECKUX BBIPAKEHUM, a TAK)KE BBIPAXKECHUM, COAEpKAIINX CTENEHU U
gorapupmel. B xozme wu3yueHus anreOpanyeckoro marepuanga MPOUCXOJUT
nanbHeillee pa3BUTHE  ANTOPUTMUYECKOIO W aOCTPAKTHOIO  MBIIUICHUS
oOyyaroruxcsi, GOpMHUPYIOTCS HABBIKM JEAYKTUBHBIX PACCYXACHHM, pabOThl C
CUMBOJIBHBIMH (DOpMaMu, MpENCTaBICHUS 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B
BHJIC PABEHCTB W HepaBeHCTB. AnrebOpa mpeniaraet 3(p¢deKTUBHBICE HHCTPYMEHTBI
JUISL PpElIEHUs NPaKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJa4, HarjasgHO
JEMOHCTPHUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

Coaep:xaresibHO-MeTOANYECKAS JUHUA «DYHKIUM M TPauUKU» TECHO
NEpeIIeTaeTCd ¢ APYTUMH JIMHUSAMU y4eOHOTOo Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIBHOCTh U3YyUYEeHHS MaTepuana. M3ydeHne cTeneHHou,
MI0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIHMI, X CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKIUHU JJIsl pelIeHus 3aa4 U3 JAPYruX yueOHBIX
NIPEAMETOB U PEATBHOM KU3HU TECHO CBA3aHO KAK C MATEMATUYECKUM aHAJIM30M,
TaKk U C pElIeHHWeM YpaBHEHMH M HepaBeHCTB. [lpu »ToM Oosbllloe BHUMAaHHE
yaensercsa (GOpMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJiaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMK BEJIMYMHAMH, HCCIIEOBATh MOJy4YeHHbIE (YHKIHUHU, CTPOUTH UX
rpaduku. Matepuan cojep)KaTelbHON JIMHUM HaleJeH Ha Pa3BUTHE yMEHUU U
HABBIKOB, IIO3BOJIAIOLIMX BbIpaXKaTh 3aBUCUMOCTHM MEXKJy BEJIWYMHAMHU B
paznuyHOi (opme: aHaTUTHUYECKOW, Trpaduyeckoil u cioBecHOW. M3ydenwue
MaTepuaia crocoOCTBYET Pa3BUTHIO aITOPUTMHUECKOTO MBIIIJIEHHSI, CTIOCOOHOCTH
K 0000IICHUIO U KOHKPETU3AINH, UCTIOJIh30BAHUIO aHAJIOTHIA.

Conep:xatenbHasi JuHus «Havana maremMaTudyeckoro aHajam3a»
NO3BOJIIET CYIIECTBEHHO pACIIMPUTh KpPyr KakK MaTEMaTHYECKHUX, TaK H
OPUKJIAJAHBIX 33Jla4y, JOCTYIHBIX OOYyYarollMMCsS, Y KOTOPBIX MOSBISETCA
BO3MOXHOCTh HCCJIEIOBaTh M CTPOUTh TIpaduKu (PYHKUUN, ONpENeNsITh HX
HauOOJbIINE U HAUMEHBIIWE 3HAYEHMSI, BBIYUCIATH TUIOWAAU (GUTYp U OOBEMBI
T€J, HAXOIWUTh CKOPOCTH M YyCKOpeHus mnpoueccoB. CopepkarTenbHas JIUHUS
OTKPBIBAET HOBBIE BO3MOXHOCTHM IIOCTPOEHUS MAaTEMAaTUYECKUX MOJEIEH



pEaNbHBIX CUTYallMW, HAXOXKJICHHS HAUITYUIEro PEIIeHUs B MPHUKIAJHBIX, B TOM
YUCJE  COIMAJIbHO-DKOHOMUYECKMX, 3ajadyax. J3HAKOMCTBO C OCHOBaMH
MaTeMaTU4YEeCKOr0 aHajlin3a CIOCOOCTBYET Pa3BUTUIO aOCTPAKTHOro, (popMalibHO-
JIOTUYECKOTO U KPEATHUBHOI'O MBIILICHHS, (DOPMUPOBAHUIO YMEHUN paclo3HaBATh
MPOSIBJICHUS 3aKOHOB MaTE€MaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOyuaronuecs
Y3HAIOT O BBIJIAIOIIUXCS pe3yJsibTaTaX, MOJTYUYCHHBIX B XOJI€ Pa3BUTHUSI MAaTeMaTUKH
KaK HayKH, ¥ KX aBTOpax.

Coaep:xarejibHO-MeTOAUYeCKass JuHUA «MHoOXKecTBAa M JIOTHKa» B
OCHOBHOM ITOCBSIIIIEHA JIEMEHTAM TE€OPUU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIC
NpeACTaBICHUS MMPOHU3BIBAIOT BECh KYypC MIKOJBHOM MAaTEeMaTUKU W MPEiararoT
HauOoJsiee YHUBEPCAIbHBIN SI3bIK, OOBEAUHSIONINN BCE pa3/ieibl MAaTEMATUKU U €€
NPUIOKEHUIN, OHU CBSI3BIBAIOT pPa3Hble MATEMATHUYECKUE JUCIUIUIMHBI B €IMHOE
nejgoe. BaxHO daTh BO3MOXKHOCTH OOydYaroIIeMycCsi TMOHMMaTh TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKM M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIIEH.

B yuebGHOM Kkypce «Anrebpa W Havala MaTeMaTHYECKOTO aHaIN3a»
MPUCYTCTBYIOT Tak)K€ OCHOBBI MAaT€MaTHYECKOrO0 MOJEIUPOBAHUs, KOTOpPbHIC
pU3BaHbl CPOPMUPOBATH HABBIKM IOCTPOCHUS MOJENEH peaJbHbIX CHUTYaIHi,
UCCJIEIOBAHMSI ATUX MOJIEIICH C MOMOIIIBIO anmapara airedpbl 1 MaTeMaTUdeCKOTro
aHaIM3a W WHTEPHPETANN TIOJYYCHHBIX pPE3yJbTAaTOB. 3a/JaHWs BKIIOYCHBI B
KOKIBIM W3 Pa3leioB MPOrpamMMbl, TTOCKOJIBKY BECh MaTepuan yd4eOHOTO Kypca
IIMPOKO WCHOJIB3YETCA [UJIsi pelleHus MNpukiIaaHbix 3agad. l[lpu pemeHun
peanbHbIX MPaKTUYECKUX 3aJlad o0ydaroliyuecs pa3BUBAIOT HaOJIOAATEIBHOCTD,
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAJIOTHIO,
000011aTh ¥ KOHKPETU3UPOBaATh Mpodiemy. JlesaTenbHOCTh MO (POPMHUPOBAHUIO
HABBIKOB pEIIeHUs MPUKIAIHBIX 3a/lad OPraHU3yeTcsl B MPOIIeCCe M3YUYCHHS BCEX
TeM y4eOHOTO Kypca « Anredpa 1 Havajla MaTEMAaTUYECKOTO aHATN3ay.

NupuBuayaabHblii  NMPOEKT TpeacTaBisger coboi  ocobyro  Gopmy
OpraHu3alliy IeITeIbHOCTU oOydaronuxcs (yueOHoe uccieoBaHue Wik y4eOHbIN
MIPOEKT), SIBISIETCA OOS3aTENbHBIM KOMIIOHEHTOM BCEX Yy4YeOHBIX IUIAHOB, B
obpazoBarenpHoi opranm3anuu CIIO Ha 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHUs U
paccMaTpuBaeTCs Kak MpoIleaypa UTOTOBOW OLEHKH JOCTWIKEHUS TUIAHUPYEMBIX
MPEAMETHBIX U METANPEAMETHBIX pe3ybTaToB ocBoeHust COO.

BrlimmontHeHNE MHIUBUAYATBHOTO TPOEKTAa W €ro 3amuTa 00sI3aTeIbHBI IS
Kaxaoro cryaenra, ocpauBaromero OIl CIIO nHa 0a3e OCHOBHOro oOIIEro
oOpazoBaHusl.

NupuBuyanbHbld MPOEKT — 3TO paboTa, HampaBieHHass Ha peuieHue
aKTyaJlbHOU TIpoOJieMbl, CHOPMYJIMPOBAHHON B BHUJAE psAlia 3a/lad, a pe3yJbTaToM
3TOM paboThl SABIAETCS HAMIEHHBINA COCOO pelieHusl MpoOiieMbl, KOTOPbI HOCHUT
MPAKTUYECKUNA XapaKTEP U UMEET BAXKHOE NIPUKIIAJHOE 3HAUCHUE.

NuauButyabHBIA TPOEKT BBIMOJIHAETCS OO0YyYaroUUMCs CaMOCTOSATEIBHO
(MHIUBUAYaJIbHO) B TEYEHHE OJIHOTO Y4EOHOIro roja, CHEIHaJbHO OTBEIECHHOTO
y4€OHBIM TIJIaHOM, TOJi PYKOBOJICTBOM IMpEIojaBaTesisi MO BBIOpAHHON Teme B
paMKax yueOHoro mpeaMmera MaTemaTuka, ¢ y4eToM MOoJydaeMo CIenaaIbHOCTH
38.02.03 OmepanuoHHass JAEATENBHOCTh B JIOTUCTHKE. VHIWBUAYAJIbHBIN



IPOEKT JOJDKEH OBbITh TMpEJCTaBICH B BHJIE 3aBEPUICHHOTO YYEOHOTO

WCCJICIOBAHUS WJIM Pa3pabOTaHHOTO MPOEKTa: MHPOPMAIIMOHHOTO, TBOPUYECKOTO,

COIIMATIBHOTO, MPUKJIIATHOTO, WHHOBAI[MOHHOTO, KOHCTPYKTOPCKOTO,

WHKEHEPHOTO.

Pe3ynbTaThl BHINOIHEHUS MHIUBUAYAIBHOTO NPOEKTA JI0JKHBI OTPAXKATh:

— c(OpMUPOBAHHOCTH HABHIKOB KOMMYHHUKATHBHOM, Y4E€OHO-HCCIIEI0BATEIHCKON
NEATEeIbHOCTH, KPUTUYECKOTO MBIIILICHHUS;

— CIIOCOOHOCTh K WHHOBALIMOHHOM, aQHAJIMTUYECKOM, TBOPYECKOMU,
VHTEJUIEKTYaJIbHON NEATEIbHOCTH;

— c(pOpMUPOBAHHOCTH  HABBIKOB  NMPOEKTHOM  JESATENILHOCTH, a  TaKke
CaMOCTOSATENILHOTO MPUMEHEHHUS MPUOOPETEHHBIX 3HAHUN U CTIOCOOOB JIEWCTBUI
IPU PELICHUM PA3IUYHBIX 3a/1a4, UCIOJIb3Yys 3HAHUS OJHOTO MJIM HECKOJbKUX
y4eOHBIX MPEAMETOB HIIA MPEAMETHBIX 00JIaCTel;

— CIMOCOOHOCTh MOCTAHOBKHU €M U (POPMYIUPOBAHUS TUIIOTE3BI UCCIIEIOBAHMS,
IUTAaHUPOBaHUS PabOThI, 0TOOpPA U MHTEPIPETALMH HEOOX0AMMOM nH(pOopMaIuy,
CTPYKTYPUPOBAHHS apryMEHTAIlMd pe3yJbTaTOB MCCIEIOBAaHUS Ha OCHOBE
coOpaHHBIX JaHHBIX, IPE3ECHTAIIUU PE3YJIHTATOB.

Jns cneunanbHocTy 38.02.03 OnepanuoHHasi A€STEIbHOCTh B JIOTUCTHKE
IIPOCKT MOKET OBITh: MCCIENOBATEIbCKUM, HWHPOPMAIMOHHBIN, COIUATLHO-
OPHUEHTUPOBAHHBIN (COIMATbHBIN), OM3HEC-TIPOEKT.

NudopmanuoHubiii  (MHPOPMAMOHHO-TIOUCKOBBIA) M  COLMAJIBHO-
OPUEHTHMPOBAHHBII MPOEKTbI — 3TO MPOEKTHI, B OCHOBE KOTOPBIX JIEKHUT cOOP,
aHaJIM3 U MpejcTaBiIeHrue HHMOPMAIUU MO KaKOW-HUOYIb aKTyaIbHOU COIMAIBLHO-
3HAUUMOW TeMmartuke. JlaHHble TPOEKTHl MPU3BAHBI HAYYUTh OOYYAIOIIUXCS
N0OBIBAaTh M aHATU3UPOBATH HHPOPMAIIMIO O KAKOM-TH00 00BEKTE WIIH SIBICHUU U
MPEANOoIaraloT 03HAKOMJICHHE YYACTHHKOB MPOEKTa ¢ COOpaHHOW MH(POPMAIIUEH,
ee aHanmu3 W 0000meHne (HaKTOB, MPETHASHAUYCHHBIX IS IMTUPOKOW ayTUTOPHUHU.
Takue NOpPOEKThl MOTYT HWHTErPUPOBATHCA B HCCIENOBATEIbCKHE M CTaTh MX
OpraHu4HONW YacThio. [IpoekThl 3TOro THMa TPEeOYIOT XOpPOIIO MNPOAYMAHHOU
CTPYKTYpPBbl, BO3MOKHOCTH CHUCTEMAaTHYECKOW KOPPEKIMU IO XOAy paboThl Haj
MIPOEKTOM.

PesynbTaToM WHPOPMAIIMOHHBIX MPOEKTOB MOTYT OBITh MpE3eHTAIUU,
JOKJIaJ, MyOJuKaiuu, oOpa3oBaTEIbHOE COOBITHE, COIMAIBLHOE MEPOIPHUSTHE
(axrus).

Busznec-npoexkT (NpeaNpUHUMATEILCKHI) — TpeACTaBIseT CcoOOoH
pa3paboTKy OW3Hec-IJIaHa MPEANpPUSITHS, 3allyCK KOHKPETHOrO0 OM3HEC-IPOEeKTa,
COOCTBEHHOTO nena, CIIOCOOCTBYET (bOopMHUPOBAHUIO HAaBBIKOB
NpeANPUHUMATENIBCKON AEATETbHOCTH.

HccaenoBaresibekuii MPoeKT TpeOyeT XOPOIIO MPOTYMAHHON CTPYKTYPHI,
Y4eTKO CHOPMYTUPOBAHHON MPOOIEMbI, 0003HAYCHUS TEIH, 3a7a4, 0OOCHOBAHUS
AKTYyaJIbHOCTH TE€Mbl W TIpeAMETa UCCIEAOBaHUS, TMPOAYMAHHBIX METOJIOB
UCCIIEIOBAHUS,  O0O3HAYEHUS]  HUCTOYHUKOB  HMH(POpPMALUM,  OXHUAAEMBIX
pe3yIbTaTOB.

UccnenoBarenbckuii MPOEKT JOJDKEH OBITh TMOJYMHEH JIOTHMKE IYCTh
HEOOJIBIIIOT0, HO HCCJIEIOBAHUS W HMETh CTPYKTYpy, NPUOIMKEHHO WIU



MOJHOCTBI) COBNAJAOIIYI0 C NOMJIMHHBIM Hay4HbIM HccienoBanuem. Llenb
WCCJIEIOBATEILCKOTO TMPOEKTA JIOJDKHA OBITH SICHOM, aKTyallbHOM, MTOCTHKHMOM,
U3MEPHUMOM, COTJITACOBAaHHOM M YYHUTHIBaTh OCOOCHHOCTH MpoekTa. [1o 3aBepuieHnn
WCCIIEIOBATEILCKOTO  TIpOeKTa  oOydvaroruecss  oQOPMISIIOT — pe3yJIbTaThl,
dbopMyIHUpyIOT  BBIBOJILI UM 0003HA4YalOT MpOOJIeMbl ISl JajdbHEUIINX
HCCJIEJOBAHUMN.

PesynbraTom mcciie1oBaTeNbCKOro MPOeKTa MOTYT OBbITh: HAYYHBIM JOKIaI,
pedepar, Oykier, 6poitopa, u T.1.



Conepsxkanue yueOHOro Kypca
«AJredpa 1 HA4YaJIa MATEMATHYECKOT0 AHAJIM32»

Qucia u evryuciens.

Paunonanbubie uncia. OObBIKHOBEHHbBIE U JIECSTHYHBIE IPOOH, MPOLICHTHI,
OECKOHEUHbIE  MepuoAuYeckue  aApodu. ApupMeThyeckue  omnepalnuu ¢
palMOHAIIBHBIMU YKCIIaMU, TPeoOpa30BaHMs YUCIOBBIX BbIpakeHU. [IpuMenenue
Ipo0elt U MPOLEHTOB ISl PEIICHUs MPUKIATHBIX 337a4 U3 Pa3IMuHbIX OTpacieu
3HaHUU U peanbHOU xku3HU. HatypanbHble u nenble uncna. [IpusHaku nenumoctu
LEJIbIX YUCET.

JenictButenpHble yucna. PanuoHanpHble W HMppalMOHAJIbHBIE YUCIIA.
ApubdmMernueckre orepanuu ¢ JeHCTBUTENbHBIMU YHuCHaMu. [IpubmmkEHHbIC

BBIYUCJICHUS, IPABUIIA OKPYIJICHUS, TPUKUIKA U OLIEHKA pe3yJibTaTa BHIYUCICHUN.

Cremenr ¢ muenbiM  mokaszareneM. CranpmaptHas  ¢dopMa  3alucu
NEUCTBUTENBHOTO  yMcina. Vcnonb3oBanue mnoaxonsmied  (opmbl  3alucu

JNEUCTBUTENBHBIX YUCEN JJIS PELICHHs] NMPAKTUYECKUX 3a1a4 U IPEICTABIICHHUS
naHHbIX. CTENeHb ¢ palMOHaIbHBIM NTOKa3aTenaeM. CBOMCTBA CTENEHHU.

ApudMeTH4ecKrii  KOpeHb  HaTypaJlbHOM  cremneHu.  JleHcTBus  C
apu(pMETUYECKUMU KOPHSMU HATyPaJIbHOM CTENIEHHU.

CuHyC, KOCUHYC ¥ TAaHT'€HC YUCJIOBOr0 apryMeHTa. ApKCHHYC, apKKOCUHYC,
ApPKTAHI'€HC YHCIIOBOI'O ApTyMEHTA.

Jlorapudwm uncna. JlecaTuuHbIE U HATYPATbHBIE JIOTAPU(PMBI.

Jpasnenus u nepasencmea.

ToxxnecTBa 1 TOXKAECTBEHHBIE TPEOOPA3OBAHMSL.

[IpeoOpa3oBanue BbIpaKEHUH, COAEpXKAIIUX CTETNECHU C PAMOHAIBHBIM
IIOKAa3aTeJIEM.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAXKECHUI. OcCHOBHBIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUs. HepaBeHCTBO, pelmieHHME HEPABEHCTBA.
MeTton UHTEPBAIOB.

Pemenue 1enbix u ApoOHO-paIMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemienne nppaiioHaJIbHBIX YPaBHEHHI U HEPABEHCTB.

Pewenune TPUTOHOMETPUYECKUX YPaBHECHUM. [Ipumepsl
TPUTOHOMETPUUYECKUX HEPABEHCTB.

[IpeoOpazoBaHue BeIpaKEHUMN, COACPKAIUX JTOTAPHUPMBI.

Iloka3arenbHbIE YPAaBHEHUS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEeHUS! 1 HEPABEHCTBA.

CucTembl JIMHENHBIX YpaBHEHUH. PellieHrne npukiaaHbixX 3a/1a4 ¢ IOMOUIbIO
CHUCTEMBI JJMHEUHBIX YPABHECHUM.

CucTeMbl 1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHeHnE ypaBHEHN 1 HEPABEHCTB K PELIEHUIO MATEMAaTUYECKUX 3a]1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAyKU U PEabHOW KU3HH.

Dyuryuu u cpaguxit.

Oynkiys, crnocoObl 3amanus  QyHkiuu. ['padux  ¢dyskuuun. BzanmHO
oOpaTHble (DYHKITUH.

ObnacTh ompeneneHuss 1 MHOXKECTBO 3HadeHni pynkuuu. Hynu ¢yHkuun.




[TpomexxyTku 3HaKomocTosiHCTBA. YETHBIC U HeuéTHbIe QyHKIuH. [leprnonnyeckue
¢ysakun. IIpomMexyTku MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl U MUHHUMYMBI
¢bynknuu. Hanbomnbiee n HaumMeHbIee 3HaueHne (yHKIIMA Ha IPOMEXKYTKE.

CrenenHas GyHKIUS C HATYpaJbHBIM U LIEJBIM MOKa3areneM. E€ cBolicTBa u
rpa¢uk. ColicTBa U rpauK KOpHsI N-Oi CTENEHH.

Tpuronomerpuyeckass OKpPYXKHOCTb, OIIPENEICHUE TPUTOHOMETPUUECKUX
(YHKIMI YUCIOBOTO apryMeHTa.

Tpuronomerpuyeckue QyHKIIMH, UX CBONCTBA U TPAPUKH.

[ToxazarenbHast u norapupmudeckas PyHKIIMH, IX CBOMCTBA U TPaPUKH.

Hcnonb3oBanue rpadukoB QyHKIUHN 1751 pelIeHUs] YPAaBHEHUIN U JIMHEHHBIX
CUCTEM.

Ucnons3oBanue rpadukoB (QYHKIMA IS UCCIEIOBAHUS TMPOLIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT IMPHU PELICHUU 3a/ay U3 APYruX y4eOHBIX
IIPEIMETOB U PEANIbHOU KU3HU.

Havara mamemamuyecko2o anaisa.

ITocnenoBaTeIbHOCTA,  CHOCOOBI  3aJJaHUS  IOCJIEJIOBATEILHOCTEH.
MOHOTOHHBIE NOCIEAOBATEILHOCTH.

Apudmernueckast 1 reomeTpuieckas nporpeccu. beckoneuno yOsiBaromast
reomerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBAaIOIIEH T€OMETPUUYECKOM
nporpeccu. Popmysa CIOXKHBIX MPOLEHTOB. McHonb30BaHWE MPOTPECCUM IS
pELIeHNs peallbHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

HenpepriBable pyHKIIMHU. MeTOa HHTEPBAJIOB JIJIsl pEIICHNS HEPABEHCTB.

[IpousBognass QyHkuuu. I'eomeTpuueckuii ©  (QU3HYECKUH  CMBICIT
IIPOU3BOIHOM.

[IpousBoaHbie  37M€MEHTAapHBIX  QyHKUUH.  DoOpMysbl  HAXOXKACHUS
IPOU3BOJHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (PYyHKIUH.

[IpumeHeHnre Npou3BOIHON K HCCIEOBaHUIO (YHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxkienue HanbobpIIero 1 HauMeHbIIEro 3HaueHus (QyHKIUU Ha
OTpE3KE.

[IpumeHeHne npOW3BOAHOM I HAXOXKJIEHHS HaWIydllero pEIICHHs B
NPUKIAIHBIX 3aja4yax, I ONPENENICHUs CKOPOCTH Ipolecca, 3aJaHHOIOo
(dopmyoii nnu rpa)uKoM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

WuTerpan, ero reoMeTpudyeckuil W (Qu3nyeckuii cMbici. Beluucnenue
uHTerpana no gpopmyne Hetotona—Jleitouua.

Muoxcecmea u rocuxa.

MHOk€eCTBO, omepanud Haja MHOXecTBamu. Jluarpammel Ouinepa—BeHHa.
[IpumMeHeHue TeOpeTUKO-MHOKECTBEHHOTO armapaTta JJid OINUCAaHUS peajbHBIX
IIPOLIECCOB U SIBJICHUM, IPYU PEUICHUU 3a]1a4 U3 APYTUX yYeOHbIX MPEAMETOB.

Onpenenenue, Teopema, CIEACTBHUE, TOKA3ATEIbCTBO.

Baxnocts yuebHoro kypca «l'eomerpus» Ha YpPOBHE CpEIHEro OOIIEro
oOpa3oBaHMsl OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHHM B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTUSl OOywaroummxcs, (QOpMUPOBaHUS (PYHKIIMOHATHHOW MaTeMaTUYECKOM
IPaMOTHOCTH, U3YUYEHHS APYIUX YUYEOHBIX TUCUUIUIMH. Pa3BuTue y oOydaromuxcs




NPaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TMPOUCXOKICHUH T€OMETPUUYECKHUX
abcTpakiui, COOTHOLIEHUH PEATbHOTO U HUICATbHOTO, XapaKTepe OTpaKeHUs
MAaTeMaTU4eCKOM HAyKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJACIUPOBAHUS B HAYYHOM
MO3HAHHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
o0ydJaromuxcs, a TaKKe KaueCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsSETCS OJHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero o0pa3oBaHus, TaK KaK O0O0ECIEYMBAET BO3MOXKHOCTh H3yUCHHUS Kak
JTUCIHILTAH €CTECTBEHHO-HAYYHON HAPaBICHHOCTH, TaK U TYMaHUTapPHOH.

Jlormdeckoe MbIIIIEHHE, (OPMUPYEMOE TMPU H3YYCHHH OO0YYaIOIIIMHUCS
MOHATUHHBIX OCHOB T€OMETPHH U MTOCTPOCHUH IIEMOYKH JIOTHIYECKUX yTBEPKIACHUIA
B XOJI€ DCIICHUS TeOMETPUYECKHX 3aj7ad, YMEHHE BBIIBUTATh W OIMPOBEPraTh
TUIIOTE3bl HETOCPEACTBEHHO HCIOJB3YIOTCS IMpPHU PEIICHUH 33]ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PHU3HUKH.

OpueHTanus yenoBeKa B MPOCTPAHCTBE — YCIOBUE €r0 COIUAILHOTO OBITHS,
dopMa OTpa)K€HUS OKPY’KAIOLIEr0 MHpa, YCIOBUE YCHEIIHOTO IMO3HAHUS U
aKTUBHOTO npeoOpa3oBaHus JEeUCTBUTEIILHOCTH. OnepupoBanue
POCTPAHCTBEHHBIMU O0pa3zaMu OOBEAMHSET pa3Hble BUIBI yUeOHOW W TPyHAOBOM
JeSITeIbHOCTH, SIBJISIETCSI OAHUM U3 MPO(ecCHOHATbHO Ba)KHBIX KayeCTB, MO3TOMY
aKTyalbHa 3a7ada (QOpMHpPOBaHUS Yy OOYyYAlOMIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK pPa3sHOBHIHOCTH OOpPAa3HOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMIIOHEHTa B TIOJTOTOBKE K MPAKTHYECKOW MACSITENbHOCTH [0 MHOTHM
HampaBJICHUSM.

[lenp ocBoeHMs mporpamMmbl ydeOHOTO Kypca «['eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — 00IIe0Opa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaromuxcst  uyepe3  oOecredeHne  BO3MOXKHOCTH  NPUOOpETEeHHs |
UCITIONIb30BAaHUSI  CHCTEMAaTHYECKHMX TE€OMETPHUECKMX 3HAaHUH U JeWCTBUH,
creuu(UIHBIX TE€OMETPHUH, BO3MOXKHOCTH YCHEIIHOTO MPOIOJIKEHUS 00pa30BaHHUs
[0 CIIEUAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJAHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IproputeTHBIMM 3aJauaMu OCBOEHHs ydeOHOro kypca «l'eomerpum» Ha
0a30BOM YPOBHE SIBJISIFOTCS:

(dbopMupoBaHUE MPEAICTABICHHUS O TEOMETPUU KaK 4aCTH MUPOBOM KyJIbTYpPbl
¥ OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY KAIOIUM MUPOM;

¢dbopMupoBaHUE PECTABICHUS O MHOTOTPAaHHHUKAX U TeJlaX BPAIllEHUs KaK O
BXHEHUIINX MaTeMaTHYECKUX MOJIENSIX, MO3BOJSIONINX OMHUCHIBATH M HW3yYaThb
pa3HbIe SABICHUS OKPYKAIOIIETO MUPA;

dbopMUpOBaHNE YMEHHS PACIIO3HABATh HA YEPTEKAX, MOJICIIAX U B PEATBHOM
MHpEe MHOTOTPaHHHUKH U TeJla BpaIleHuUs;

OBJIaJICHUE METOJAMU PEIICHUs 3a]a4 Ha IMOCTPOCHHUS Ha M300paKECHUSIX
IPOCTPAHCTBEHHBIX (PUTY;

dbopmMupoBaHME  yMEHHS  ONEPUPOBATH  OCHOBHBIMM  HOHATUSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPalleHHs U UX OCHOBHBIMU CBOMCTBaMU;

OBJIaJICHHE aJTOPUTMaMU PELICHUS] OCHOBHBIX THIIOB 33]a4, ((OPMUPOBAHHE
YMEHHsI TPOBOJUTH HECIOXKHBIE JTOKA3aTEIbHBIE PACCYKIEHUS B XOJ€ PELICHUs



CTEPEOMETPUUECKUX 3a7a4 1 3a/1a4 C IPAKTUUYECKUM COJIEPKaHUEM;

pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00ydaroImuxcs,
[O3HABaTEJIbHOM  aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTHUYHOCTHU
MBILLUICHUS;

¢dopMupoBanre (yHKIMOHAIBHOM IPaMOTHOCTH, PEJIEBAaHTHOM T'€OMETPUU:
YMEHHE paclo3HaBaTh MPOSIBICHUA TI'E€OMETPUUYECKUX MOHATUN, OOBEKTOB M
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CUTYalUsX U MPU U3YyUYECHUU JIPYTUX
y4eOHBIX IPEIMETOB, MPOSBICHUSA 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEM,
(dopMyIMpOBaTh MX HA SI3bIKE TEOMETPUH U CO3[aBaTh F€OMETPHUUYECKHE MOJICINH,
IPUMEHATh OCBOCHHBIM T€OMETPHUECKUW amnmapaT Ajs peHIeHHs] MPaKTHKO-
OpUEHTHPOBAHHBIX 3aJa4, WHTEPIPETUPOBATh U OICHUBATh IOJyYEHHBIC
pe3yabTaThI.

OTIUYUTETEHON OCOOCHHOCTBIO TPOTPaMMBbl TIO TEOMETPUHU  SBIIACTCS
BKJIFOUEHUE B KypC CTEPEOMETPUM B Hauyaje €ro M3yuyeHus 3ajay, PellacMblX Ha
YpPOBHE HHTYUTHBHOIO IIO3HAHUS, U ONPEICIEHHBIM 00pa3oM OpraHU30BAHHAA
paboTta Hax HUMH, UTO CIOCOOCTBYIOT  Ppa3BUTHIO  JIOTMYECKOTO |
IPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJHMPYET MPOTEKAaHHWE WHTYUTUBHBIX
IPOLIECCOB, MOTUBHUPYET K JalbHEHILIEMY U3YUCHHIO MPEIMETA.

[Ipenmourenue OTHAETCS HATIISIIHO-KOHCTPYKTHUBHOMY METOAY OOy4eHMs,
TO €CTh TEOPETHYECKHE 3HAaHHUA HMEIOT B CBOCH OCHOBE HEMOCPEICTBEHHOE
OTHOILIEHUE K peIMETHO-TTPAKTUIECKON JeSITeIbHOCTH. Pa3Butne
IPOCTPAHCTBEHHBIX MPEACTABICHUN y OOYyYarommMxcsi B Kypce CTEpeOMETpUu
IPOBOANTCS 3a CUET pelIeHus 3a/ad Ha CO3/laHhe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4y Ha OMNEPHUPOBAHHME NPOCTPaHCTBEHHBIMH oOpa3amu. Co3manue o0Opasa
NIPOBOJNUTCSA C HCIIOJIB30BAHMEM HATJISHOCTH, a ONEpUpOBaHHME O0pa3oM — B
YCIOBUSIX OTBIICYCHHS OT HATJISITHOCTH, MBICICHHOTO M3MEHEHHS €T0 HMCXOTHOTO
COJEpKAHMU.

OCHOBHBIMHU COJEpKATEIbHBIMU JUHUSAMHU y4deOHOro kypca «I['eomerpusi»
ABISAOTCA: «MHOTOrpaHHUKN», «lIpsiMble W MIIOCKOCTH B MPOCTpPaHCTBE», «Tena
BpaiieHus», «BekTopsl U KOOpAMHATHI B HpOCTpaHCTBe». DopMupoBaHUE
JOTMYECKUX YMEHHUM pacrpelessieTcsl Mo CoAepKaTeIbHbIM JIMHUSIM U 10 ToAaM
00y4yeHHs Ha YPOBHE CpeIHEero o0IIero oopa3oBaHusl.

Conepxxanne 00pa30oBaHUS, COOTBETCTBYIOILIEE NMPEAMETHBIM pe3yibTaTaM
OCBOGHHUSI TPOTpamMMbl MO TEOMETPUH, PACHPEICNIEHHBIM MO ToJaM OOy4eHHS,
CTPYKTypUpPOBaHO TakuM o0Opa3oM, 4YTOOBI OBJAJCHHE T'€OMETPHUYECKUMU
NOHATHUSMU U HABBIKAMHU OCYIIECTBIISIIOCH MOCIIE0BATEIFHO U MOCTYMATENbHO, C
COOIOICHNEM TPUHIIMIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY TE€OMETPUYECKUX MPEICTaBICHUA OOyYarOIMUXCs, paciiupss u
yriyonsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

Copepxanue yueOHoro kypca «I'eomerpus»

Llpamsie u niockocmiu 8 npocmpancimiee.

OCHOBHBIE TIOHATHA CTepeoMeTpuH. Touka, TpsAMas, TIJIOCKOCTb,
npocTpancTBO. IloHsATHE 00 aKCMOMaTHYECKOM IHOCTPOEHUU CTEPEOMETPHUHU:
aAKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHoe pacrnonokeHrne NpAMBIX B TPOCTPAHCTBE: TEpeceKaronmecs,




napajuyieJbHble M CKpelmuBaromuecs npsmMbie. llapamnenpsHOCTh MPAMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: MapajulesIbHbIE TMIPSMbIE B  IPOCTPAHCTBE,
MapajyIEIbHOCTh TPEX MPSMBIX, NAPAIJIEIbHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YrOJd MEXAY MPSAMBIMA B MOPOCTPAHCTBE.
[TapamienbHOCTH TTOCKOCTEN: MapaJiyIeIbHbIC IJIOCKOCTH, CBOMCTBA
napauieNibHbIX —IJIOCKocTe. [Ipocrteiimne mnpocTpaHCTBEHHbIE (UTYpPHI Ha
IUIOCKOCTHU: TE€Tpa’ap, KyO, nmapaienenumne]], IoOCTPOCHHE CEUEHUN.

[lepneHAUKYISAPHOCTD NPSAMON M IUIOCKOCTH: NIEPIICHAUKYJIAPHBIE IPSMbBIEC B
MPOCTPAHCTBE, IMPSAMBIE MapauIeNbHbIE W TEPHEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPAMOM M INIOCKOCTH, TEOpeMa O MpsAMOM
NEPNEHANKYJISIPHON TUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YroJI MEXIYy MOpsIMOU M
IUIOCKOCTBIO, JBYTPAHHBIM  yroJ, JMHEWHBIM yroja JBYIPAaHHOTO  YIJIA.
[TepnieHauKyISIp ¥ HAKIIOHHBIC: PACCTOAHUE OT TOYKHM JO IJIOCKOCTH, PACCTOSHUE
OT MPSIMOM J10 TNTIOCKOCTH, MPOEKLUs (GUTypbl Ha MITOCKOCTH. [lepreHIuKyaspHOCTD
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKocTel. Teopema o Tpéx
NEPIEHIUKYIISIPaAX.

Muococpannuxi.

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIMYKJIbIE
Y HEBBIYKJIbIE MHOTOIPAHHUKH, Pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yronapHas
npu3Ma, TpaHd U OCHOBAHUS MPU3MBI, MpAMas U HAKIOHHAS NPHU3MBbI, OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapaiutenenunen, IIPSIMOYTOJIbHBIN
napajiesienune]; 1 ero cpoucrea. llupamupa: n-yronpHas nupamMuja, TpaHd U
OCHOBAHHE MUPaMU/IbI, OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMUJIbI, PABUIIbHAS U
yceuéHHas mnupamMuga. OIJIEMEHTbl TMpu3Mbl u nupamuisl. [IpaBuibHBIC
MHOTOIPaHHHUKHW: TOHATHE MPABUJIBHOIO MHOTOTPAHHUKA, MPABUJIbHAS MpPU3MA U
MpaBWIbHAS MHPAMUJA, NpPaBWIbHAsA TPEYTroJbHAs NUPaAMHUAA W TMPABUIIBHBIN
Terpa’ap, KyO. IlpencraBieHwe O TMPaBWIbHBIX MHOTOIPAHHUKAX: OKTadIp,
noaeka’ap v ukocaxap. CedyeHus Npu3Mbl U IUPaAMU/IBI.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEJIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B NHpaMuAax, Mapajuiesenunenax,
MPaBUWJIbHBIX MHOTOTPAHHHUKAX.

Boluncienre 5JeMEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHaiau, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJTHOW IMOBEPXHOCTU MPSMON TPHU3MBI,
IIONAJh OCHOBAaHWM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMON TPHU3MBIL.
[Tnomans OOKOBOW TOBEPXHOCTH U TIOBEPXHOCTH TPABWIBHOW MHPAMUIBI,
TeopemMa O Iulom@aAn yced€éHHoW mnupamunbl. [lorsitue 00 00BéMe. OOBEM
MAPAMUbI, TPU3MBI.

[TonoOubie Tenma B mpocTtpaHcTBE. COOTHONIEHUS MEXAY IUIOMIAAsSIMU
NOBEPXHOCTEHN, 00bEMaMU NTOT0OHBIX TEJL.

Tena spauyeri.

HunuHapuyeckas MOBEPXHOCTb, oOpasytoiue UUIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHAPUYECKOW TMOBEpXHOCTU. L{WnumHIOp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpa3ylomias M OCh, IUIOIMIAJAh OOKOBOM M TIOJIHOU
ITOBEPXHOCTH.

Konnueckasi moBepxXHOCTh, 00pa3yroiinue KOHUUECKON MOBEPXHOCTH, OCh U




BEpIIMHA KOHUYECKOH moBepxHOocTU. KOoHyC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh, IUIONIAJAh OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
0o0pa3yroliye 1 BbICOTa, OCHOBAHUSI U1 OOKOBAsi IOBEPXHOCTD.

Cdepa u map: HeHTp, paauyc, TUaMeTp, IUIOLAJb MOBEPXHOCTH C(hEpHI.
B3aunMHoe pacnosnoxxeHue cepbl U MIOCKOCTH, KacaTeabHas MIOCKOCTh K cdepe,
JI01a1b ChEephl.

N306pakeHne e BpallleHus Ha TUI0CKocTU. Pa3BépTka uinHIpa 1 KoHyca.

KoMOunamuu Ten BpamieHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMUCaHHBIM OKOoMO cdepsl, cdepa, BIKUCAHHAS B MHOTOTPAHHHWK, WJIA TEIO
BpalICHUS.

[Tousarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00BEME
NpsSIMOYTOJILHOTO Tapajuienenunena u ciueactsust u3 He€. OO0bEM IuIMHIpA,
KoHyca. O0BEM 1apa u mioiaib cQepol.

[logo6Gubie Tenma B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus umnuHApa (MapajuielbHO W MEPHEHIUKYISIPHO OCH), CEUCHHS
KOHyca (mapajuleIbHOE OCHOBAaHUIO M MPOXOJSAIIEE 4Yepe3 BEPIIMHY), CEYCHUS
niapa.

Bexmopbr u Kxoopounamaol & npocnpanHcimee.

BekTop Ha III0CKOCTH U B TPOCTpAaHCTBE. CII0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHO)K€EHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemenue 3agay, CBS3AHHBIX  C
IIPUMEHECHUEM TMIpaBUJl JEUCTBUM C Bekropamu. [IpsMoyromnbHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YToll Mexay BekropaMu. CKalsIpHOE NPOU3BEIICHHE BEKTOPOB.
Brruncnenne yrioB Mexay MpSIMbIMU U IUIOCKOCTSIMU. KoOpauHAaTHO-BEKTOPHBIM
METO/I PH PEUICHUHA T€OMETPUUYECKUX 3a/1aU.

VYueOHbIil Kypc «BeposiITHOCTh U CTATHUCTHKA» 0A30BOT0 YPOBHS SIBISIETCS
MPOJIOJHKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YuyeOHOTo Kypca 0a30BOTrO ypOBHS
OCHOBHOro  00miero oOpa3oBaHus. Y4eOHBIM Kypc TMpeaHa3HauyeH s
dbopMupoBaHUsa y 00y4arOUUXCsl CTATUCTUYECKON KYJIbTYphl U MOHUMAHUS POJIU
TEOPUU BEPOSATHOCTEM KaK MaTEMAaTHYECKOIO0 HMHCTPYMEHTA ISl U3YUYEHHUS
CIIyYalHBIX COOBITHH, BEIWYWMH W mpoleccoB. [lpu m3ydeHun ydeOHOTO Kypca
obOoramarTcs TPEACTaBICHUS OOydYalIMXCI O METOoAaxX HCCIeIOBaHUS
U3MEHUYMBOTO MHpPA, pa3BUBACTCAd TOHMMAaHWE 3HAYMMOCTH U  OOIIHOCTH
MAaT€MaTH4YECKUX METOJIOB ITO3HAHHS KaK HEOThEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Conepxkanue ydeOHOro Kypca HalpaBlIeHO Ha 3aKpeIuieHUE 3HaHUM,
MOJIYYEHHBIX MPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOI'O 00IIIET0 00Opa3oBaHus, U
Ha Pa3BUTHUE MPEACTABICHUN O CIyYallHBIX BEJIWYMHAX U B3aUMOCBA3AX MEKIY
HAMHU Ha BaXKHBIX MPUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
Mupa. B pesynbprate y 00ydarommxcs 10HKHO cPOpMUPOBATHCS MIPEACTABICHUE O
HauOoJee yrnoTpeOUTEIbHBIX U O0IHUX MaTeMaTHYECKUX MOJECIISIX, UCTIOIb3YEMbIX
JUIsT  ONHMCAHUS  AHTPONOMETPUYECKUX U JeMOrpaUUecKuX  BETUYHH,
MOTPENIHOCTE B PA3IMYHOTO POJa M3MEPEHUSX, JUIMTEIBHOCTH O€30TKa3HOMU




paboThl TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUM U MPOLIECCOB
B OOIIIECTBE.

B coorBercTBUM C yKa3aHHBIMU LEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTp M CTAaTUCTUKA» JUIsl YPOBHS CpPEeAHEro oOmero oopa3oBaHUs Ha
0a30BOM ypOBHE BBIACIICHBI CIEAYIOIINE OCHOBHBIE COJAEPKATEIbHbIEC JIMHUU:
«Cnyyaiinple COOBITUS U BEPOATHOCTHY, «CirydaiiHble BETMUYUHBI U 3aKOH OOJIBIINX
YUCET.

BaxxHyto 4acTh yuyeOHOro Kypca 3aHHUMAEeT M3YYEHUE T€OMETPUUYECKOrO U
OMHOMHAJIBHOTO paclpeieseHNil 1 3HaKOMCTBO C UX HENPEPHIBHBIMU aHAJIOIAMH —
NIOKA3aTEJIbHBIM U HOPMAJIbHBIM PacClpeAcIICHUSIMM.

Conmepxxanne nuHuM «CiayyailHble COOBITHS W BEPOSTHOCTU» CIYKUT
OCHOBOH 11 (pOpMHPOBAHUS TMPEACTABICHUNA O PACHPEICICHHH BEPOSTHOCTCH
MEXAY 3HAUYCHHUSIMHU CIIyYailHbIX BEJIMYMH, a TAK)KE 3Ta JUHHUS HEoOXoIHMMa Kak
0aza g HM3y4eHHs] 3aKOHa OOJIbIIMX YKcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIErO0 B MPUPOJE U OOIIECTBE U HUMEIOLIEr0 MaTEeMaTUYECKYIO
dopmanuzanuio. CaMm 3aKOH OOJBIIMX YHUCEN MPEUIaraeTcs B 03HAKOMHUTEIbHON
dbopMe ¢ MUHUMAJIbHBIM UCIIOJIb30BAHUEM MAaTEMaTUYECKOro (popmanuzma.

Tembl, cCBSi3aHHBIE C  HENPEPHIBHBIMH  CIy4YallHBIMM  BEJIUYMHAMM,
AKIIEHTUPYIOT BHUMAaHHE OOYYaIOIIMXCS HA OMHMCAHMM U W3YUYEHUU CITy4alHBIX
SIBIICHUI C MOMOIIBIO HEMPEepPbIBHBIX (PYHKIUNA. OCHOBHOE BHUMAaHHUE YACNAETCS
MOKA3aTE€JIbHOMY M HOPMAJIIBHOMY pPaCHpEIEICHUsAM, MPU 3TOM MPEANOJaracrcs
O3HAaKOMHTEJIbHOE M3yueHHUEe MaTrepuanga ©0e3 J0Ka3aTeNbCTB MPUMEHSEMbIX
(axToB.

Coaep:xanue y4eOHOro kypca «BepoiTHOCTb M CTATUCTHKA»

[IpeacraBnenre JaHHBIX C MOMOIIbIO Ta0muy u auarpamm. Cpeanee
apupmeTnyeckoe, MeauaHa, HauOOJbIlIee W HAUMEHbIIEE 3HAYCHHs, pa3Mmax,
JUCTIIEPCHS U CTAH/IAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

CnydaiiHbple  JKCIIEpUMEHTHl  (OMBITBI) M Cly4yailHble  COOBITHS.
DneMeHTapHble cOObITHS (McX0bl). BeposiTHOCTH citydaitHoro coObiTusi. bimzoctsb
YacTOTBHl M BEPOATHOCTU COObITHH. CiydyallHbIE OIBITBI C PaBHOBO3MOXKHBIMU
JJIEeMEHTapHBIMU  COOBITUSAMH.  BeposiTHOCTM  COOBITHII B ONBITaX €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepauuu Haj COOBITUSIMU: repeceyeHue, o0BbeIMHEHNE,
POTUBOIIONIOXKHBIE  cOObITUS.  [narpammbr  Diinepa. dDopmyna  CIOXKEHUS
BEPOSTHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHE BEpPOSTHOCTEU. JlepeBO Cily4alHOIO
skcniepuMenTa. @opmyiia mojaHoN BeposiTHOCTU. HezaBucuMbie COOBITHS.

KomMbunaropHoe npaBuiio ymHoxkenus. [lepecranoBku u pakropuan. Yucno
coueranuid. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHbIil cinyyaliHbIi ONBIT (MCOIBITAHKE), yCIIEX U Heynaya. HezaBucumele
ucneiTanus. Cepusi HE3aBUCUMBIX MCHOBITAHUA [0 mniepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIBITAHUI bepHyIuIn.

Cnyuaiinas BenuuuHa. PacnpeneneHune  BeposATHocte.  /lnarpamma
pacnpenenenud. Ilpumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUUYECKOE H
OMHOMHAIBHOE.



UucnoBele  XapakTEpUCTHKM  CIIyYaWHBIX BEIMYMH: MaTEMaTHYECKOE
OKMJAaHUE, IHUCHEPCUS M CTAHAAPTHOE OTKIOHeHue. IIpumepsl npuMmeHeHus
MAaTeMaTH4YECKOr0 OXKWIAHWs, B TOM YHUCJIE B 3aJa4ax U3 ITIOBCEIHEBHOM >KU3HH.
Maremarnyeckoe OKugaHue OMHAPHOM CiydyailHOM BEIMYHMHBI. MaTreMmaThuuecKoe
0’)KMJIAaHUE CYMMBI CITy4alHbIX BEJIMYNH. MaTeMaTH4eCKOe 0KUAAHUE U JUCIIEPCUS
FEOMETPUYECKOT0 U OMHOMHAJILHOTO pacipeieiCHUH.

3aKkoH OONBIIMX 4YHUCEN M €ro pojib B HayKe, MPUPOAE U OOILIECTBE.
Bri6opouHblii METO] HCCIICTIOBAaHU.

[IpuMepbl HENpephIBHBIX CIy4alHbIX BenW4uH. lloHATHME O TUIOTHOCTH
pacrnpeneneHus. 3a1a4n, IPUBOAAIINE K HOPMAJIbHOMY pactipeneneHuro. [lonarue
0 HOPMAJIBHOM paCIpEICIICHAH.

1.3 Heau uzyyenus yueOHoro npeamera Maremaruka

[IpuopuTeTHBIMU LIETAMU 00YUYEHUSI MATEMATUKE SIBIISIIOTCS:

- dbopMHUpOBaHUE IEHTPAIBHBIX MATEMATUYECKUX OHATUH (YHUCII0, BEJINYMHA,
reoMeTpUuYeCcKast durypa, nepeMeHHas, BEPOSITHOCTb, byHK1IMA),
00ecreynBaOIMX MPEEeMCTBEHHOCTh M TMEPCHEKTUBHOCTh MAaTEMaTUYECKOIO
o0pa3oBaHus 00yUYaIOIINXCS;

- MOJIBEICHHE O00YyYaroluXcsi Ha OCTYIMHOM JJii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATHKA U OKPY’KAIOUIEr0 MHUpPA, NOHUMAHUE MAaTEMAaTHKU Kak
4acTH OOIIEH KyJIbTYphl YEJIOBEUECTBA;

- pPa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 0OydYaroummxcs,
NO3HABATEIbHOM AKTUBHOCTH, WCCIEIOBATEIbCKUX YMEHHH, KPUTHUYHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHUKU;

- dopmupoBaHue (HYHKIIMOHAIBHON MaTeMaTH4YeCKOW IPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTUYECKHE AaCIEeKThl B PEAJIbHBIX JKU3HEHHBIX CUTYaLUSIX U
Opu HU3YYEHUU JAPYTUX YUYEOHBIX TMPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (OpPMYyIUpOBaTh UX Ha S3bIKE MAaTEMaTUKH U CO3[aBaThb
MaTeMaTUYECKHE MOJEIH, TPUMEHITh OCBOCHHBIM MaTeMaTUYECKHIl ammapar JJis
peleHnsT TPaKTUKO-OPUEHTHUPOBAHHBIX 33Ja4, MHTEPIPETUPOBATH U OLICHUBATH
MOJIyYEHHBIE PE3YJIbTATHI.

Hens MuauBuayanpsHOro MpoeKTa MO MaTeMaTUKE: CO3/IaHUE YCIOBUU IS
perieHusl CTyAeHTaMu MPOQPECCUOHANBHBIX 3a/ad W MPUMEHEHUS TMOJyYeHHBIX
3HaHUU B Oyayliei Tpy10BOM A€ TEIbHOCTH.

[IpoekTHast NEATENbHOCTh — IIEJICHANPABIEHHO OpraHM30BaHHas padoTta
CTYJIEHTOB TIOJl PYKOBOJICTBOM IpPENOAABATENsI MAaT€MAaTUKH 10 AaKTyaJlbHOU
npo0ieme, NpeACTaBISIET cO00M yueOHO-TTI03HABATENbHYI0, IOMCKOBYIO U HAYYHO-
UCCJIEIOBATENbCKYIO0 JEATEIbHOCTD, MPEAYCMATPUBAIONIYI0O KOHKPETHBIE LENH U
3a/1a4u, METOJIbl, POPMBI pabOThI, CO3AAHNE UHTEIIEKTYaIbHOTO MPOAYKTA.

1.4 Mecro yueOHOro npeamera Marematuka B ctpykrype OII



VYueonniii npeamer YI1.04 Marematuka siBisieTcsi y4€OHBIM TMPEAMETOM
o0s3aTeNbHON TpeaMeTHoN obOnactu «Marematuka u uHpopmarukay DPIrOC
cpeaHero oo1ero oopa3oBaHusl.

B yue6Hom miane OIIl yueOnsbiii npeamer YII.04 Maremartuka BXOIWUT B
COCTaB YYEOHBIX MPEIMETOB 00111€00pa30BaTEILHOIO UKIIA.

I[Ipy »sroM wu3ydenwe yueOHoro mnpeamera YI1.04 Maremaruka
PEeayCMOTPEHO Ha 6a30BOM YPOBHE M HAIpPaBJICHO Ha JIOCTH)KEHHE JTUYHOCTHBIX,
METaNpPEIMETHBIX U MIPEAMETHBIX PE3YJIbTATOB.

IUIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YUEBHOM
JUCHUATIIMHBI

JIMYHOCTHBLIE PE3YJIbTATDBI

B pesynbrare wu3ydeHus MaTeMaTUKH Ha YPOBHE CPEIHETO OOIIero
oOpa3zoBaHus y oOydaromerocss OyayT copMHUpOBaHBI CICAYIOIIUE JTUYHOCTHBIS
pe3yIbTaThI:

1) rpaxaaHcKoOro BOCHUTAHMSI:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON TO3UILIMHU O00YYAIOIIEroCcsl KaK aKTUBHOTO
M OTBETCTBEHHOIO 4JIEHAa POCCHICKOro oOIecTBa, MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUI,
NporeAyp TpaXKJaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI W JAPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COLUAJIBHBIMM WHCTUTYTaMH B COOTBETCTBHU C HX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) NAaTPHOTHYECKOI0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TpaXKIaHCKON MIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSAIIEMY POCCHUHCKOM MAaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE DJTHX JOCTHIKEHUW B JPYTHX HayKaX, TEXHOJOTUAX, cdepax
HSKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME TyXOBHBIX LICHHOCTEN pOCCUICKOr0 Hapoa, ChOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHUS, dTUYECKOIO TMOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTIDKCHUN HAayKu M JACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE
JUMYHOTO BKJIaJia B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3CTeTHYeCKOro BOCIIMTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsS ACTETUKY MaTEMaTHUUYECKUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a7a4, PEIICHUN, PACCYKIECHUIN, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢u3nYecKOro BOCIIUTAHMS:

chOpPMHUPOBAHHOCTh YMEHHS TPUMEHATh MAaTeMAaTHYeCKHEe 3HaHUS B
MHTEpecax 3I0pOBOTr0 U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBBIO (370pOBOE IMHUTAHHE, COATAHCUPOBAHHBIH PEXUM 3aHATHU WU
OTJIbIXa, peryJisipHas (pu3ndeckas akTUBHOCTD), (PU3UUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TpyaoBOro BOCHIUTAHMS:



TOTOBHOCTh K TpPYyZy, OCO3HaHWE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznu4HbIM  chepaM  NPOPECCHOHAIBHONW  JIEATEbHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW W €€ TMPUIIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccun U peaau3oBbIBaTh COOCTBEHHBIE JKW3HEHHBIC IUIAHBI,
TOTOBHOCTh W  CIOCOOHOCT K  MAaTeMAaTHUYEeCKOMY  OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TPOTSIKEHUU BCEH JKW3HH, TOTOBHOCTh K aAKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 33/1a4 MaTEMaTHICCKON HAIIPABICHHOCTH;

7) 3KOJOTrHYECKOr0 BOCIIUTAHMSA:



c(OPMHUPOBAHHOCTh JKOJOTMYECKOW KYyJIbTYphl, TOHUMAHHUE BIUSHUS
COIMATIbHO-?)KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJHOU U COLUAIBHOU
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIeM, OpHUeHTAIUS
HA TPUMEHEHHE MATEMAaTHYECKUX 3HAHUW ISl pelleHusl 3a7ad B o0JacTu
OKpY>Kalollle cpefbl, MIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HX BO3MOXHBIX
MOCJIEICTBUM ISl OKPYKAIOLEH Cpeibl;
8) LeHHOCTH HAYYHOIO MO3HAHUS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTU4YeCKOW HayKh Kak c]epbl 4YeIOBEUECKON eATEeIbHOCTH, JITanoB €€
pa3BUTUST W 3HAYMMOCTH ISl Pa3BUTUS IIMBWIM3AIUHU, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYeCKOW KyJIbTypoH Kak CpEJICTBOM IIO3HAHMS MU,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 U MCCIEIOBATEIbCKYIO ACSTEIbHOCTD
WHJVBUAYaJIbHO U B TPYMIIE.

METANIPEJMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBOeHUs MporpamMMBbl 10 MaTeMaTHKE HA YPOBHE OCHOBHOTO
obmero oOpa3oBanus y oOydaromerocss OyayT coOpMHUpPOBAHBI METANPEAMETHBIC
pe3yabTaThl, XapaKTEPHU3YIOTHECS OBJIaJICHUEM YHUBEPCATHHBIMH
MO3HABATCILHBIMU  JIEHCTBUSMH,  YHHBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSAMH M YHUBEPCATBHBIMY PETYJISATUBHBIMU JEHCTBUSIMH.

OgyajeHNe YHUBEPCAIbHBIMH M03HABATEIbHBIMHU ACHCTBUAMM
ba3oBble j1oruyeckue aeiicTBUA:

BBISIBJISAITh M XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKA MATEMaTUUYECKUX
OOBEKTOB, TOHSATUH, OTHOWICHUH MEXAY HOHATUSAMHU, (OPMYIUPOBATH
onpeaeneHusl MOHATHM, yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(PUKALINH,
OCHOBaHMS AJ1s1 0000IICHUS M CPaBHEHUS, KPUTEPUU ITPOBOIUMOIO aHAJIN3A;

BOCIIpUHUMATh,  (OpPMYyJIMpPOBaTb U  NpeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U 0OLLUE, YCIOBHBIE;

BBISIBIIATD MaTEMaTUYECKHEe  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBOpeursl B (haKTax, JAaHHBIX, HAOJIOJEHUSAX U YTBEPXKJIEHUSX, Mpeasararb
KPUTEPHUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

J€J1aTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTHBHBIX MU
MHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

IIPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKIECHUA (HpsAMbIE W OT MPOTUBHOIO), BBICTpPAWBaTh aPryMEHTALHUIO,
IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHbBIE CYXKACHUS U
BBIBO/IbI;

BBIOMpATh CHoco0 penieHus y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HauOoliee MOAXOASAIMA ¢ y4€TOM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).
ba3oBble nccienoBare/bCKue 1eHCTBUA:

UCITIOJI30BaTh BONPOCHI KAK HCCIEAOBATENbCKUN HHCTPYMEHT MO3HAHUS,
(GopMyIMpOBaTH  BOMNPOCHL,  (PUKCHPYIOUIME  MPOTHBOpPEUYHE,  MpoOseMy,



yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO TO3UIINI0, MHEHUE;

MPOBOJAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YECKOro 0ObEeKTa, SBJICHMS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMU, SBJICHUSMHU, MPOIIECCAMU;

CaMOCTOSITeNIbHO (PopMyIupoBaTh O0OOIIEHUS U BBIBOABI MO pe3ysibTaTaM
IPOBENEHHOTO  HAOJIOJCHMS, HUCCJEJOBAaHMS, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

NPOTrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOIlECCa, a TAaKXKE BBIABUTATH
MPETNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISBJIATH JePUIIUTHI MHPOpMAIINK, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA
BOIIPOC U JIJIs pELISHUs 3a]1a4u;

BbIOMpaTh UHPOPMAIIMIO U3 UICTOUHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATD,
CHUCTEMaTU3UPOBATh U MHTEPIIPETUPOBATH UH(POPMAITUIO PA3IMUHBIX BUIOB U POpM
Ipe/ICTaBIICHNUS;

CTPYKTYpUpPOBaTh MHGOPMAIIUIO, MPEACTaBIATh €€ B paziuyHbIX (PopMmax,
WTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATH HAJEXKHOCTh uHhopMaIuu 1o CaMOCTOSITETILHO
c(hOopMyITUPOBAHHBIM KPUTEPHUAM, CHOPMYIUPOBAHHBIM CAMOCTOSITEIHHO.

OBJaieHNe yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH Y4€0HBIMHU J1€CTBUAMM

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBUSMU
U LEIIMH OOILIEHHUs, SICHO, TOYHO, FPAMOTHO BBIpa)aThb CBOIO TOYKY 3PEHHS B
YCTHBIX M MHUCbMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHUS MO XOAy PEIICHHs 3aJayH,
KOMMEHTHUPOBATh NOJIyYEHHBIN PE3YNIbTAT;

B X0J/ie OOCY>XJIeHUs 3aJ]aBaTh BOMPOCHI MO CYUIECTBY OOCYKIaeMOW TEMBI,
npoOiemMbl, pelaeMol 3a7aud, BbBICKAa3bIBaTh WJIEH, HAIlCJICHHbIE Ha IMOMUCK
pELIEHNs], COIMOCTABISITh CBOU CYXIEHUS C CYXKICHHSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO IMO3UIIMMA, B KOPPEKTHOU (dopme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YNbTATHI PELICHUS 3aa4M, IKCIIEPUMEHTA, HCCIIEOBaHuS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
NPE3eHTAlUN U OCOOCHHOCTEN ayIUTOPHUU.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PEryJSITHBHBIMHU Y4e€OHBIMU A€ CTBUSIMH
Camoopranu3anus:

COCTaBJISATH TUTaH, AJITOPUTM PEIICHHS 3a/1a4M, BEIOMPATH CIIOCOO PEIICHUS ¢
y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POPMAITUH.
CaMOKOHTPOJIb, S)MOLUOHAJIbHBIN UHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMM  I[IO3HABAaTEJIbHOW  pedJEeKCUH KaK  OCO3HaHUS
COBEPIIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOITPOBEPKH, CAMOKOHTPOJIA Ipollecca W pe3yjbTara perieHus
MaTeMaTHYEeCKOM 3aJ1auH;



MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYThH IIPU PEIICHUU 3a7a4uH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HAWJICHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEId M YCIOBUSM, OOBACHSTH
NPUYUHBI TOCTUKEHUS WIIM HEIOCTUKEHHUS PE3yJIbTaTOB JIESITENbHOCTH, HAXOUTh
OIKOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1€ATEJIbHOCTD:

MOHMMATh U WCIOJb30BaTh MPEUMYIIECTBA KOMaHAHOW U WHIUBUIYAJIBHOU
paboThl MpU pelIeHUH Y4eOHBIX 3ajlady, MPUHUMATh I1€Jb COBMECTHOM
NEeATeIbHOCTH, TUIAHUPOBATh OPraHU3allUI0 COBMECTHOM paboThI, paclpeneisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKIAaTh TMPOIECC U Ppe3yabTaT paldoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B TPYMNIOBBIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJIHATH CBOIO YaCTh pabOThl M1 KOOPAUHUPOBATH
CBOU JEUCTBUS C APYTMMH YJIEHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIA/1A
B OOmUHA TPOAYKT TIO KpUTEPHUsIM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMOJICCTBHUSL.

INPEAMETHBIE PE3YJIbTATDBI

CryzaeHT Ha 6a30BOM YpOBHE HayUYUTCS:

YueOHblii Kypc «AJiredpa ¥ HaYaJda MATEMATHYECKOI0 AHAIHU3A»
YucJia 1 BBIYUCJIEHUS:

ONEPUPOBATh TOHATUSIMHU: HATYpaJIbHOE, II€J0€ YHUCJIO, HCIIO0Ib30BaTh
MPU3HAKU JIEIMMOCTH LEJIBIX YKMCEN, PA3JIOKCHUE YHCIIa HA MPOCThIE MHOKUTEIHN
JUTA pEIICHUS 3a]1a4;

ONEpUPOBATh MOHATHUSIMHU: PANUOHAIBHOE W JACHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JICCATUYHAS IPOOb, IPOIICHTHI;

BEIIIOJIHATh ~ apu(METHYECKHE  ONepaluu ¢  paldOHAJIBHBIMH |
JICMCTBUTEIILHBIMU YHCJIaMU;

BBITIOJTHATh NPUOIMKEHHBIE BEIYUCIICHUS, UCTIONB3YsI IPaBUiIa OKPYTICHUS,
JeNIaTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUM;

ONEpPUPOBATH MOHATHSMH: CTEIECHb C IEJbIM IMOKAa3aTeseM, CTaHAapTHAs
dopma 3amucu JEWCTBUTEIBLHOIO 4YHCJIA, KOPEHb HATypajJbHOM CTEIEHH,
UCII0JIb30BaTh MOJIXOASIIYI0 (OopMy 3anucH JeHCTBUTEIBHBIX YUCEN IS PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEJCTABICHUS JaHHBIX;

ONEPUPOBATH MTOHIATUEM: CTEIEHB C PAlIMOHATIBLHBIM MOKA3aTEeJIEM;

ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC U TAHT€HC MPOM3BOJBHOTO YIJa,
HCIT0JIb30BaTh 3aIMCh IPOU3BOJILHOIO YIJIa Yepe3 00paTHbIC TPUTOHOMETPHUYCCKUE
byHKINH;

OTIEpUPOBAThH MOHATUSIMH: JIOTapU(M YHCIIA, TECATUYHBIC U HATypaJIbHBIC
Jorapu@msl.

YpaBHeHUS U HEPABEHCTBA:




ONEepUPOBATh MOHATHUAMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE,
paloHaibHOE, UppallOHAIbHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHHE;

BBINOJIHATh NPeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUN U pelIaTh
TPUTOHOMETPUUYECKUE YPABHEHUS;

BBINOJIHATh MpeoOpa3oBaHUs LENbIX, PAlMOHAIbHBIX M HppalMOHAIbHBIX
BBIPAXXEHUM U peIiaTb OCHOBHBIE TUIIBI 1I€JIbIX, PAMOHATIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

NPUMEHATh YPaBHEHHUS U HEPABEHCTBA ISl pEIICHUS MaTeMaTHUYECKHUX 3a]a4
M 33]1a4 U3 Pa3IMYHbIX 00JIaCTe HayKH U PEAIbHOW KU3HH;

MOJICTUPOBATh pEaNbHBIE CHUTyallMd Ha S3bIKEe aureOpbl, COCTaBIAThH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3a/adyH, MCCIEI0BATh
MOCTPOEHHBIE MOJIENU C MCIIOJIb30BAHUEM arapara anreopsl;

OPUMEHATh CBOMCTBA CTENEHM i1 IPeoOpa3oBaHUsl  BBIPAKEHUM,
ONEpUPOBATh TOHATUSAMHU: MNOKA3aTENIbHOE YpPaBHEHHUE WU HEPABEHCTBO, pelIaTh
OCHOBHBIE TUIIBI [TI0KA3aTEIbHBIX YPABHEHUHN U HEPABEHCTB;

BBIMOJHATh MPeoOpa30BaHUSl  BBIPAKEHUH, COAEpXKalIMX Jorapudmsl,
OIIEpUPOBATH MOHATHIMHU: JIOTApU(PMUUIECKOE YpaBHEHHE U HEPABEHCTBO, peIIaTh
OCHOBHBIE TUIIBI JJOTApU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB;

HaXOJMTb PEIICHUs TPOCTEHIINX TPUTOHOMETPUUECKIX HEPABEHCTB;

OIEpUPOBAThH MOHATUSAMU: CUCTEMA JMHEMHBIX YpaBHEHUHN U €€ pelIeHHeE,
MCTIOJb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JIJIs1 pEIICHHsI MPAKTUIECKUX 3a]1a4;

HaXOJWTh PEIICHHUs POCTEHIINX CUCTEM U COBOKYITHOCTEH palliOHATbHBIX
YPAaBHEHUW U HEPABCHCTB;

MOJICTHPOBATh pEANbHBIE CHUTyallMd Ha S3bIKe anreOpbl, COCTaBIAThH
BBIDQXKCHHSI, ypaBHEHWs, HEPAaBEHCTBA M CHUCTEMBl 10 YCJIOBUIO 3aJlauH,
MCCIIEZIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOIB30BAHUEM arlapaTa aareopsl.
DyHKUMH U TPAPUKH:

ONEpUPOBATH MOHATUSAMU: (PYHKIIHS, COCOOBI 3aAaHus (HyHKIUHU, 00JIaCTh
OmpeseNieHus] U MHOXECTBO 3HaueHUN QyHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHbIe PYHKIMY;

OTIEpUPOBATh TMOHATHSAMH: YETHOCTh W HEYETHOCTh (YHKIUH, HYJIH
(GYHKINH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA,

UCTIOJIB30BaTh rPaQUKU (PYHKIIHM U1 peLICHUs] YpaBHEHUH;

CTPOUTh U YUTATh rpaduKU JUHEHHOW (PYHKIUHU, KBAAPATUYHON (YyHKIINH,
CTENEHHON (PYHKIIMH C LENIBIM IIOKa3aTeNIEM;

UCIOJb30BaTh TIpa@uku (QyHKUMH A8 HCCIENOBaHUS IMPOLECCOB U
3aBUCHUMOCTEH MpPH PELICHUM 3aJa4 U3 JIPYruX Y4eOHbIX NMPEAMETOB U PeaJbHOU
KHU3HU, BBIpaXXaTh (JOPMyJIaMU 3aBUCUMOCTH MEK/y BETUUMHAMU;

ONEepUpPOBaTh MOHATHSIMM: TMepuoanyeckas (QyHKUUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH OJKCTpemMyma (YyHKIUH, Haubonbliee u
HauMeHbIllee 3HAUYeHHUA (QYHKIUUM Ha TMPOMEXYTKE, HCIIONb30BaTh UX s
ucclieJoBaHus PYHKIIMU, 3aJaHHOU TpadUuKoM;



OTIepUPOBATh MOHATUSIMH: TpadUKH TMOKA3ATEIBHOU, JIOTapU(DMHUUIECKOU U
TPUTOHOMETPUUECKUX (YHKIIUN, U300pakaTh WX Ha KOOPJAMHATHOW TIOCKOCTH U
VICIIOJIB30BATh JUISl PELICHUS] YPABHEHU U HEPABEHCTB;

n300pakaTh HA KOOPAMHATHON IJIOCKOCTU T'paMKu JIMHEWHBIX YPAaBHEHUN U
UCIIOJIb30BaTh UX I PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUM;

UCIOJIb30BaTh rpaduku (QYHKIUN [ MCCIENOBaHUSA MPOLIECCOB U
3aBUCUMOCTEHN U3 APYruX y4eOHBIX TUCIUTLINH.

Hayayia MmaTeMaTH4eCKOro aHaju3a:

OMEepUpOBaTh MOHATUSMHU: TIOCIEIOBATEIBHOCTh, apudMeTHyecKas u
rEOMETPUYECKASI IPOTPECCUU;

OMepUpOBaTh TMOHATUAMM: OECKOHEYHO YObIBarollas reoMeTpudeckas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON MPOTrpeccuu;

3aJ1aBaTh NOCJIEOBATEIBHOCTH PA3TMYHBIMU CIOCO0AMU;

UCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN U MPOTPECCUM JIJISI PELLICHUS
peanbHbIX 3a]1a4 NPUKIIAIHOTO XapaKTepa;

OMepUpOBaTh MOHATUSMU: HENIPEPbIBHAS (YHKIMS, MPOU3BOAHAS (HYHKIIUHU,
UCIIOJIb30BaTh TEOMETPUUYECKUNA M (PU3UUECKUI CMBICI MPOU3BOTHOM IS pelIeHUs
3a/1ad4;

HAaXOJIUTh  TPOW3BOAHBIC  DJIEMEHTApHBIX  (QYHKIHM,  BBIUUCIATH
IPOU3BOIHBIE CYMMBI, TPOU3BEICHNUS, YACTHOTO (DYHKITUH;

UCTIONb30BaTh  MPOM3BOAHYIO  JUIsI  HCCIeNOBaHUS  (QyHKIMH  Ha
MOHOTOHHOCTb W OJKCTPEMYMBI, NPUMEHATH pPE3YIbTAaThl HCCIEAOBAHUA K
OCTPOEHUIO IPAPHUKOB;

UCIIOJb30BaTh NPOU3BOJHYIO Il HAXOKICHUS HAWJIY4IlIEerO PEIICHHS B
NPUKJIAIHBIX, B TOM YHCJIE COUUAIIBHO-IKOHOMHYECKHUX, 33/1a4ax;

OMepupoBaTh MOHATUSAMHU: T[epBOOOpa3Hass M MHTErpas, MOHUMATh
TreOMETPUUECKUN U PUBNYECKUI CMBICT UHTETpaa;

HAXOJUTh NEPBOOOPA3HBIE dIEMEHTAPHBIX (YHKIIUNA, BHIYHCIATh UHTETPAll
o ¢hopmyiie Hetorona—JleiiOnuna;

pelIarh NPUKIAJAHBIE 33/1a4l, B TOM YHUCJIE COUUAIBHO-DKOHOMUYECKOTO U
dusrUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHAJTH3A.

MHokecTBa U JIOTHKA:

ONEPUPOBATH MOHATHUSIMU: MHOKECTBO, ONEPALIUH HAJI MHOKECTBAMH;

UCIIOJIB30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar JUisl  ONMCaHUs
peaNbHBIX TMPOILIECCOB U SIBJICHHUM, MPU PEIICHUU 3aJad U3 JIPYTUX Yy4eOHBIX
IIPEIMETOB;

ONEPUPOBATH MTOHATUSAMH: OIIpeNIEIICHUE, TeopeMa, CJIEJICTBHE,
JOKa3aTeIbCTBO.

Yueounlii kypce «I'eomMeTpusi»

OIICPUPOBATH ITOHATHUAMU: TOYKA, IIPAMaAsd, IJIOCKOCTD,
IMPUMCHATbE aKCHMOMBI CTCPCOMCTPHUHU U CIICACTBHUA M3 HHUX IIPpHU PCIICHHUHN
TCOMCTPHUUICCKUX 3a/Iaq,



ONEpUpOBaTh MOHATHAMHU: NAPALIENBHOCTh W NEPHEHAUKYISIPHOCTH
OPSIMBIX U IJIOCKOCTEH;

KJIacCU(UIIMPOBATh B3aMMHOE PACIHOJOXKEHHE MPSIMBIX W IJIOCKOCTEN B
IPOCTPAHCTBE;

ONepUpOBaTh MOHATHSMU: JBYTPaHHBIA Yyroy, TpaHU ABYTPAHHOTO YIJIA,
pedpo IBYIpaHHOIO yriia, JUHEHHBIM yroyi ABYTpaHHOTO yria, TpagycHas mepa
JBYTPAHHOTO yTJa;

ONEpUPOBATh MOHATUSIMH: MHOTOTPAHHUK, BBINYKJIBIH W HEBBIIYKJIbIHI
MHOTOTPaHHHUK, 3JIEMEHThI MHOI'OIPaHHUKA, TPABUJIbHBIM MHOTOI'PaHHUK;

pacrno3HaBaTb OCHOBHBIE BHJbl MHOIOTPAHHUKOB (IIUpaMuja, IpU3Ma,
IPsIMOYTOJIbHBIN TapaJijiesienuIe1, Kyo);

KJacCU(QUIMPOBAaTh  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHMS  JUId
KJaccU(pUKauu (BBINYKJIblE W HEBBINYKJIbIE MHOTOTPAaHHHUKH, IPaBUIbHBIC
MHOTOTPaHHUKH, MIPSIMBbIE U HAKJIOHHBIE MIPU3MBI, NTapaljIeIeUuIe/abl);

ONEepUPOBATh NOHATUAMU: CEKyLIasl INIOCKOCTh, CEYEHUE MHOTOTPaHHUKOB;

OOBSACHATH NPUHLIUIIBI TOCTPOEHUS] CEUEHHI, UCTIONB3YSI METOJI CIIE0B;

CTPOUTb CEUEHUS MHOIOIPAHHUKOB  METOJOM  CJEIOB, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXyY, COOKY, CHU3Y;

peniarh 3a/1a4M Ha HAX0XKJI€HUE TeOMETPUUYECKUX BEJIMUMH 10 00pa3iam Win
QIrOpUTMaM, IMPUMEHSS U3BECTHHIE AHAJUTUYECKHE METOAbl MpPHU pEIICHUU
CTaHJApPTHBIX MATEMAaTUYECKUX 3a/lay Ha BBIYUCIIEHUE PACCTOSHUN MEXIy IBYMs
TOYKAMHM, OT TOYKM JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMU;

pelaTh 3a7aur Ha HaX0XACHUE T€OMETPUYECKUX BETMUHH 10 o0pa3uam Win
aIropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIUTHYECKHE METOAbl IpPU pPELICHUH
CTaHAAPTHBIX MAaTEMAaTHYECKHMX 3aJad Ha  BBIYUCIEHUE YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHCS OPSIMBIMH, MEXAYy MpPAMONM UM  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB;

BBIYMCIIATh OOBEMBI U IUIOMIAIM OBEPXHOCTEN MHOTOIPAHHHUKOB (IIPU3MA,
nupamMuaa) ¢ HOpuMeHeHueM (OopMyJ, BBIUHMCIATH COOTHOLIEHUS MEXIY
IUIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOI'PAHHHUKOB;

OMepUpoOBaTh MOHATUSMU: CUMMETpPUS B THPOCTPAHCTBE, IEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUU (PUTYPHI;

U3BJIEKaTh, MpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPECTaBICHHYIO Ha YepTekKax U
pPHUCYHKaX;

OPUMEHATh TeoMeTpuyeckue (GakThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, NpeAnoaralolMX HECKOJIbKO [IaroB PEIIeHUs], €CIU YCIOBHS IPUMEHEHHUS
3aJlaHbl B IBHOHM (hOopME;

OPUMEHSATh MPOCTEHIIME NPOrpaMMHBIE CPEICTBA W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

OPUBOJUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B MpPUPOAE U
YKU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I€OMETPUHU B UCKYCCTBE;



NPUMEHSTh MOJYYEHHbIE 3HAHMSI HA MPAKTUKE: aHAIM3UPOBATH PEabHbIE
CUTyallud U TPUMEHITh HU3YUYCHHbIC MOHATHS B TNIPOILIECCE IMOWCKA PEUICHUS
MaTteMaTH4ecku C(HOpPMYJIHPOBAHHON MpOOJEeMbl, MOJIETUPOBATh PpEAJIbHbBIC
CUTyalldd Ha S3bIKE T[E€OMETPUU, UCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
UCIIOIb30BaHUEM I'€OMETPUUYECKUX TOHATUN U TEOpEM, ammapara aireOpsl, pemarhb
MPaKTUYECKUE 3a7a4M, CB3aHHBIE C HAXOXK/IEHUEM T€OMETPUUECKUX BEJIUYUH;

OMepUpOBaTh MOHATHAMU: IWIMHAPUYECKAs IMOBEPXHOCTh, oOpasyroliue
HWIMHAPUYECKON  TMOBEPXHOCTH,  IIWIMHIAP,  KOHUYECKas  IOBEPXHOCTb,
oOpa3yrolre KOHHYECKON TOBEPXHOCTH, KOHYC, cheprudecKkas MoBEepXHOCTh;

pacrmo3HaBaTh Teja BpameHus (MUIUHIP, KOHYC, cepa u map);

OOBSACHSATH CIIOCOOBI TTOJTYYCHUS TEJI BPAIICHUS;

KJ1IacCU(UIMPOBATH B3aUMHOE PACIIOI0KEHUE CHEephl U MIIOCKOCTH;

OTNEpPUPOBATh MOHITUSMMU: IIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BBHICOTA
CEerMEHTa, IIapOBOM CIION, OCHOBAHUE IIIAPOBOIrO CJIOS, BHICOTA IIApPOBOTO CIOS,
IapOBOM CEKTOpP;

BBIYUCIIATh O0BEMBI W IUIOMIAJM  TOBEPXHOCTEH TEl  BpalllCHUS,
r€OMETPUYECKUX TeJ C IPUMEHEHUEeM (popmyir;

ONepUpoBaTh TMOHATUSAMH: MHOTOTPAaHHUK, BIHUCAaHHBIM B cdepy u
OMMCaHHBIA OKOJIO cdephl, chepa, BOUCAHHAS B MHOTOTPAHHHUK WJIH TEJO
BpalCHUS;

BBIYHCIIATH COOTHOIICHHUS MEXY IUIONIAISIMH MMOBEPXHOCTEH M 00BhEMamMu
ITOJIO0OHBIX TEI;

n300paxaTh H3ydaemble (QUTYpPbl OT PYKH M C MOPUMEHEHUEM HPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

BBITIOJTHATh  (BBIHOCHBIC) IUIOCKME YEPTEXKH U3 PUCYHKOB TMPOCTHIX
00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TeJ BpalleHHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeCTAaBICHHYIO Ha YepTekKax U
PHUCYHKaX;

OTIEPUPOBAThH MOHATUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHATD JIEACTBHSI CJIOKEHUSI BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCI0, O0BACHITH, KAKUMH CBOMCTBAMU OHM 00JIaJ1al0T;

MPUMEHSITh MPABUJIO Mapajlieenumnea;

ONEPUPOBAThH MOHATUSIMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP,
MOMYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIroJl MEXIY
BEKTOPAMHU, CKAJSIPHOE MIPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIC
BEKTOPBHI;

HaXOJIUTh CyMMY BEKTOPOB M IIPOU3BEJICHUE BEKTOPA Ha YMCIIO, YTOJl MEXKTY
BEKTOpAMH, CKaJsIpHOE TMPOU3BEJCHUE, PACKIAJIbIBAaTh BEKTOp IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPJIUHAT;

NPUMEHSTh TEeOMETpUYecKue (akThl IJIsl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPENoaaralouMx HECKOJIbKO IIaroB PEUIEHUs, €CIIM YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopme;



pemars NpOCTEUIINEe T€OMETPUYECKHE 3aJayd HA IIPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METO/1a;

pemaTe 3aJa4d  Ha JOKA3aTEIbCTBO MATEMAaTHYECKUX OTHOLICHUM U
HAXO0XJEHUE F€OMETPUUYECKUX BEJIMYUH 10 00pa3liam WM alropurMam, IpuMeHss
M3BECTHBIE METO/IbI IPH PEIIEHUH CTAHAAPTHBIX MaTEMaTHYECKHX 3a/a4;

IPUMEHATh NPOCTEUIIME IPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

IPUBOAUTH MPHUMEPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKW3HU, pACIIO3HABATh POSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE;

INPUMEHSTh MOJYYEHHBbIE 3HAHWS HA MPAKTUKE: aHAIM3UPOBATH PEabHbIE
CATyallud U TMPUMEHATh H3YyYEHHBIC IMOHATHUA B IIPOLECCE MOMCKA PEUICHUS
MaTeMaTU4eCKu CPOPMYIMPOBAHHON TPOOIEMBI, MOICIUPOBATH pEaTbHBIC
CUTyallMd Ha S3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM N€OMETPUYECKUX MTOHATUH U TEOPEM, allrapaTa aireopsl, pemarb
IIPAKTUYECKUE 33741, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

YueoHublii Kypc «BeposiTHOCTD U CTATHCTHKA

YUTATh U CTPOUTH TAOJIUIIBI U JUATPAMMBIL;

omepupoBaTh  TMOHATUSIMHU:  cpeaHee  apudmeThyeckoe,  MeauaHa,
HauOoJbIlIee, HAUMEHbIIIEE 3HaUYCHHE, pa3MaX MacCHBa YHCIIOBBIX JaHHBIX;

OTepUPOBATh MOHATUSMHU: CIYYaWHBIM IKCIIEPUMEHT (OMBIT) U CIydaiHOe
coOBITHE, DIIEMEHTApHOE COOBITHE (PIIEMEHTAPHBIM HCXOJ) CIYyYalHOTO OIBITA,
HAXOJIUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOXKHBIMU CITyYalHBIMU COOBITHUSIMH,
HAaXOJUTh W CPABHUBATh BEPOSITHOCTH COOBITUA B W3YYCHHBIX CITy4alHBIX
3KCIEPUMEHTAX;

HaXOAUTh W (POPMYJIHMPOBATH COOBITHS: TIEpeceuYeHUE U OObEIUHEHHE
JIAHHBIX COOBITUM, COOBITHE, TPOTUBOMOJIOKHOE TAHHOMY COOBITHIO, TI0JIb30BATHCS
auarpaMmMaMu Jumepa u GopMyJioi CIOKEeHHS BEPOSITHOCTEN TP PEIICHUH 3a/1aY;

OTIEPUPOBAThH MOHSATUSIMU: YCIIOBHASI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
HAaXOJUTh BEPOATHOCTU C MOMOIIBIO MPABUJIA YMHOXKEHHS, C MOMOIIBIO JEpEBA
CIIy4ailiHOTO OIIbITA;

MPUMEHSITh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS MIPU PEIICHUU 3a/1ay;

ONEPUPOBATh MOHATHUIMU: UCHBITAHUE, HE3ABUCUMBIE WCIBITAHUS, CEPHS
UCIIBITAHUM, YyCIIeX W HeyJada, HaXOJUTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBUCUMBIX MCIBITAHUN /10 MIEPBOIO yCIeXa, HAXOAUTh BEPOSITHOCTU COOBITHI B
CepUM UCTIbITaHUN bepHyIuuy;

ONEpPUPOBaTh  MOHATUSAMM:  CllydailHasg  BEJIIMYMHA,  PacHpeiesicHUue
BEPOSATHOCTEH, THArpamMMa pacpeaeaCHuUs;

CpaBHUBATh  BEPOSATHOCTA  3HAYECHUM  CIYyYalHOM  BEJIMYMHBI IO
pacupeaesieHUIO UK C IIOMOIIBIO IHarpamm;

ONEepUpOBaTh  MOHATHEM  MATEMATHYECKOTO  OXUJAHUS, MPUBOAUTH
MIPUMEPBI, KAK MPUMEHSETCS MAaTEMaTUYECKOE OXKHUAAHUE CIyYalHOW BEIIMYUHBI
HaXOJWTh MaTEMaTUYECKOE 0KUJIAHUE IO JAHHOMY PACIPEICICHHUIO;

UMETh MPEJICTABIICHUE O 3aKOHE OOJIBIIINUX YHCET,;



HMCTB IIPCACTABIICHUC O HOPMAJIbBHOM PACIIPCACICHNH.

IINIAHUPYEMBIE PE3YJIbTATBI BBIIIOJIHEHU A
NHANBUAYAJBHOI'O ITPOEKTA

Breimonnenue HHI[I/IBI/IILyaJ'IBHOFO IMPOCKTA II0 MATCMATUKC IIPCAIIOJIAracT
JOCTHXKCHUC O6yanOIHI/IMI/ICH CIICaAyroIHrX pe3yjabTaTOB!:

JIMUHOCTHBIX:

— pa3BUTUE JIMYHOCTHBIX, B TOM YHCJI€ IYyXOBHBIX M (PU3UYECKUX, KaueCTB,
0o0ecreYnBaOIMX 3al[UIIEHHOCT, 00y4aeMoro [Jisi OMNpPEACNICHHUS >KU3HEHHO
BOKHBIX HMHTEPECOB JIMYHOCTU B YCJIOBUAX KPU3UCHOTO PA3BUTHUSI IKOHOMUKH,
COKpalleHUs PUPOIHBIX PECYPCOB;

— ¢dopMuUpOBaHUE CHCTEMbl 3HAHUH 00 DKOHOMHUYECKOW >KM3HM OOIIECTBa,
ONPEJEIECHNE CBOUX MECTA U POJIM B SKOHOMUYECKOM MPOCTPAHCTBE;

— BOCIHMTAHUE OTBETCTBCHHOTO OTHOIIEHUSI K COXPAHEHUIO OKpYKarolien
MPUPOJIHON CPEbl, JMYHOMY 3JI0POBBIO KaK K MHIAMBUIYAIHHON U OOIIECTBEHHON
IIEHHOCTH;

METAIIPEIMETHBIX:

— OBJIAJIECHUE YMEHUSMH (POPMYIUPOBATH MPEACTABICHUS 00 3KOHOMHYECKOU
HayKe KaK CUCTEME TEOPETUYECKUX W MPUKIAJHBIX HAyK, U3y4eHHE OCOOCHHOCTHU
IPUMEHEHUSI OSKOHOMHMYECKOIO aHanu3a s JpPYyTHUX COLHAIBHBIX HAYK,
NOHUMAHHUE CYLIHOCTM OCHOBHBIX HAIIPABIICHUN COBPEMEHHOM 3KOHOMHUYECKOU
MBICIIN;

— OBJaJeHHE OOYyYaIOLIMMUCS HAaBBIKAMU CAMOCTOSITEJIBHO OIPEAEIATh CBOIO
YKU3HEHHYIO MTO3UIIMIO 110 PEAIN3aLMH IIOCTABICHHBIX LENEH, UCIIONb3Ys IIPAaBOBBIC
3HaHUA, TOJOMPATh COOTBETCTBYIOLIME IMPABOBBIE JOKYMEHTHI M Ha KX OCHOBE
IIPOBOJUTh SKOHOMUYECKUM aHAIN3 B KOHKPETHOW KU3HEHHOU CUTYalMU C LEJIbIO
pa3peleHuss UMEIOUINXCs PpodIeM;

— ¢opMHupOBaHWE YMEHHUS BOCIPUHHMATh U TepepadaTbiBaTh HHQPOPMAIIHIO,
NOJIYYEHHYIO B IIPOLIECCE M3YUYEHUsI OOIIECTBEHHBIX HayK, BbIpaOaThIBaTh B ceOe
KadecTBa rpaxaanuHa Poccuiickoit @enepanuy, BOCIUTAHHOIO HA ILIEHHOCTSX,
3akpemieHHbIX B Koncruryuu Poccuiickon ®enepanuu;

— TEHEepUpOBaHUE 3HAHUU O MHOrooOpazuM B3TJSAJOB PA3JIMYHBIX YYEHBIX IIO
BOIIpOCAM, KakK 3JKOHOMMYECKOro pasButus Poccuiickor ®enepanuu, Tak U
MHUPOBOTO COOOIIECTBA; YMEHUE MPUMEHSATHh HUCTOPUYECKUH, COLIMOJIOTUYECKUM,
IOPUINYECKUH TTOIXObI AJI1 BCECTOPOHHETO aHaIM3a OOIIECTBEHHBIX SIBJICHU;

IMMPEIMETHBIX:

— c(OpMUPOBAHHOCTb CHCTEMBbl 3HAHUU 00 3IKOHOMHYECKOU cdepe B KU3HU
oOIecTBa Kak MPOCTPAHCTBE, B KOTOPOM OCYIIECTBIISIETCS SKOHOMHUYECKas
NeSITeIbHOCTh UHJIUBHUIOB, CEMEH, OTNIEIbHBIX MPEANPUATUNA U TOCYAApCTBa;



— MOHUMAHHUE CYIIHOCTH 3KOHOMHUYECKHX HMHCTUTYTOB, UX POJIM B COIMAJIBHO-
HYKOHOMHYECKOM Pa3BUTHUU OOIIECTBAa; MOHMMAHUE 3HAYEHUS ITUYCCKUX HOPM U
HPABCTBEHHBIX IIEHHOCTEW B SKOHOMHYECKON JEATEIbHOCTH OTIENbHBIX JIOJICH U
oOmiecTBa, CPOPMUPOBAHHOCTh  YBAXKUTEIBHOTO  OTHOILIGHHS K  4YyXKOU
COOCTBCHHOCTH;

—  c(OpMHUPOBAHHOCTh JKOHOMHUYECKOTO MBINUICHUS: YMEHUS IPUHUMATH
palMOHANIBHBIE PEHIEHUS B  YCIOBHUSIX OTHOCUTEIBHOW  OrPAaHUYEHHOCTH
JOCTYIHBIX PECYpPCOB, OLICHMBAaTh W NPHUHUMATh OTBETCTBEHHOCTh 33 HX
BO3MOYHBIE ITOCJIEACTBUS AJis ce0s, CBOET0 OKPY>KEHHUS U 00I1IeCTBA B 1IEJIOM;

— BJIAJICHWE HABbIKAMHM TIOWICKA AaKTyaJIbHOW JKOHOMHYECKOW WH(OOpMAIuu B
pasIUYHBIX HCTOYHWKAX, BKIo4as WHTepHET; yMeHuWe pa3nuyaTh (akThl,
apryMEHThl W OILICHOYHBIC CYXKJICHHS; aHaJIu3UpoBaTh, MNPeoOPa30OBHIBATH WU
UCII0JIb30BaTh IKOHOMHUYECKYI0 MH(OPMALMIO ISl PELICHUs NMPAKTHYECKUX 3a]a4
B y4eOHOU JESITENIbHOCTU U PEAIbHOM KU3HU;

— c¢()OPMHUPOBAHHOCTH HABBIKOB MPOEKTHOM AEATENBHOCTU: YMEHUE pa3padaThiBaTh
U peaju3oBBIBATh  MPOEKThl  DKOHOMHUYECKOM UM  MEXKIUCHUIUIMHAPHOU
HAIPaBJICHHOCTH Ha OCHOBE 0a30BBIX SKOHOMHUYECKMX 3HAHUWA M LIEHHOCTHBIX
OpPUEHTHUPOB,;

— YMEHHE MPUMEHATh MOJIyYeHHbIC 3HAHHUS U CHOPMUPOBAHHBIC HABBIKU IS
3G(HEKTUBHOTO HCTOJHEHUS OCHOBHBIX COITMAIBHO-O)KOHOMUYECKUX  poJieh
(moTpeburens, MPOU3BOAMTENS, MOKYNATENs, MPOJABIA, 3a€MIUKA, aKI[MOHEPA,
HAEMHOTO pabOTHUKA, pabOTOAATENS, HATOTOTIATEIIBIINKA);

— CIOCOOHOCTh K JHUYHOCTHOMY CaMOOIPENETICHUI0 U CaMOpealu3alud B
SKOHOMHUYECKOHN JAESITENIbHOCTH, B TOM YHCJE B 00JACTU NMPEANPUHUMATENHCTBA;
3HaHHE OCOOEHHOCTEW COBPEMEHHOIr'O PbIHKA TpyAa, BIaJCHHE 3THUKON TPYIOBBIX
OTHOIIICHUIA;

— IOHMMaHuEe MecTta W ponu Poccun B COBPEMEHHOW MHUPOBOM 3KOHOMUKE;
YMEHUE OPUEHTUPOBATHCS B TEKYLIUX IKOHOMUYECKUX COOBITUSX, MPOUCKOSAIIUX
B Poccuu u mupe.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JTUCITUIIINHBI
1.5 O0bem u BuaBI y4eOHOI padoThI

Bup yyeOHoM padoThI O0bem

4acoB
O6beM padoThl 00y4aAIIMXCH B AKaJleMHUYECKHX Yacax (Bcero) 236
O0bem  pabdorpl  O0yyaKIIUXCS  BO  B3aUMOJACHCTBHM  C 236

npenojaasaresyem (Bcero)

B TOM 4HUCJIC:

JIEKIUA 172
MPAKTUYECKUE 3aHATHUS 64
Koncynpramnus 6

IIpomexyTounasi arrectauus (JK3amMeH) 4




1.6

TemaTn4yeckuii IVIaH U coepkaHue yueOHOro npeamera Maremaruka

TemaTnyeckue OcHOBHOE cojiep:kaHue Oo6bem OcHOBHBIE BUBI 1eSITEILHOCTH 00y4Yalomerocsi
0JI0KH, TeMbI 4acoB
1 2 3
Pasnen 1. «Anredpa 1 Hayaja MaTeMATHYECKOT0 AaHAJIU3a» 12
Tema 1.1. 1. MHoxecTBO, omepanuu Haj MHOXeCTBaMH. JluMarpaMmbl Hcnoan30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapaT Ui ONHCAHUS Xoja
JlelicTBUTETBHEIC Oiinepa—Benna. Llenple W panuoHajbHbIE  YHUCIHA. pelIeHns] MaTeMaTHYeCKUX 3a/lad, a TakKe PeabHbIX MPOLECCOB U SIBJICHUM,
qucia JelicTBUTENbHBIE YUCTA. MIPH PEUICHUY 3a/1a4 U3 JPYTUX YYCOHBIX MPEIMETOB.
BeckoneuHo yOpIBaro1as reoMeTprdIecKas MporpeccHs 3 OnepupoBaTh NOHATUSIMU: PALMOHAIBHOE YKCIO, JAEUCTBUTEIBHOE YHCIIO,
2. ApudmeTHyeckuii KOPEHb HATYPaJIbHOM CTCIICHU OOBIKHOBEHHAS APOOB, NECITUIHAS APOOH, TPOIICHTHI.
3. CrenmeHp ¢  palMOHAIBHBIM U JeHCTBUTENBHBIM BbimosHaTe  apudmMeTHdeckue — OmepanMM ¢ PANUOHAIBHBIMH |
TTOKA3aTeISIMA JNEHCTBUTENFHBIMH  YWCIIaMH; TPUONIDKEHHBIC BBIYMCICHUS, HCIIONB3YS
[paxkTuyeckue 3aHATHS IpaBuila OKPYTJICHHA.
1. Pemenne 3amaHuii Ha apuMETHUSCKHE ONEpaluu ¢ HenaTh NPUKUIAKY U OUEHKY PE3yJIbTaTa BIYMCIICHHUM.
panuoHaJIbHBIMH U I[eflCTBPITeJII)HLIMH YyucJjaMu BuInoanHars npeoﬁpawBaHnﬁ HCJIbIX U palluOHAJIBHBIX BLIpa)KeHHﬁ.
2. Pemenue 33[[3}[1/1171 Ha Hpeo6pa3OBaHHe BLIpa)KeHI/Iﬁ C y, OHepl/IPOBaTb MOHATHUAMM: II0CICOOBATCIBHOCTD, apI/I(l)MeTI/IquKaH u
KOpPHEM N-0if cTeneHu reoMeTpuyecKas IMporpeccuy; OECKOHEYHO YOBbIBaIollas I'eOMeTpHYecKas
3. Pemenue 3a;[aH1/H7[ Ha Hpe06pagoBaHp[e CTercHen C mnporpeccus, cymma 0OECKOHEYHO y6LIBaIOHI€ﬁ FeOMeTqueCKOﬁ Iporpeccun.
PAlHOHATEHBIM M ICHCTBUTEIBHBIM ITOKA3aTEIEM ®opMy/IMpOBaTh,  3alMChIBATL B  CHMBOJIMYeckoii  ¢opme u
4. VYpok 0000mmIeHNs U CUCTEMATH3AINN 3HAHUN WTIOCTPUPOBATH IPUMMePaMH CBOMCTBA KOPHS N-Oi CTENEHHU.
Konmponsnaa pavoma Ve I no meme «/fedcmenmensrsie 2 @opMy/IHpOBaTh,  3aNHCHIBATD _ B CHMBOJIMYECKOH  dopme U
yucnay WLTIOCTPHPOBATH IPUMEPAMH CBOICTBA CTCTICHU.
IIpuMeHsITH CBOHCTBA CTETICHH TSI IPE0OPa30BaHMS BRIPAKECHHH.
BbInoaHATHL TpeoOpa3oBaHMs CTETICHEH ¢ IIETTBIM TTOKa3aTeNIeM.
Hcnonb3o0BaTh cTaHAapTHYIO (GOpMY 3aIMCH ACHCTBUTEIBHOTO YHCIIA.
BoinoaHaTh npeo6pa3oBaHysl HPPAIIMOHATIBHBIX BEIPAKESHUI.
Beenenue. NuauBuayaabHbIH NPOEKT O3HAKOMHTbCA C KyJIBTYPOI HCCIIEAOBAHMS M IPOSKTHPOBAHMS.
Tema 1. OcoberHOCTH /. Kynbrypa nccienoBaHus M IPOSKTHPOBAHUS 2 O3HAKOMHTBCH C TUIIAMU ITPOEKTOB.
TIPOEKTHOU 2. Tumnbl mpoeKkToB. YMeTh CTaBHTh 1SN U 3a0a4H.
JiesaTenbHOCTU. Bub J. llenenonaranue U MOCTaHOBKA 3a1au.
TIPOEKTOB
Paznen 2. «I'eomerpus» 22
1. Bsenenue. [Ipenmer ctepeoMeTpruu. AKCHOMEI AKTyanu3upoBaTh (haKTHl 1 METOJIBI TUTAHUMETPHH, PEICBaHTHEIC TEME.
crepeoMeTpunl. HekoTopble crieAcTBUS U3 aKCUOM MoayyaTs mpencTaBieHUss O MPOCTPAHCTBEHHBIX (HUTypax, pa3OHpaTh
Tema 2.1. Beenenne | 2. IlapannensHble mpsMble B mpocTpancTse. [lapamiensHOCTD MIpOCTEHIINE IpaBriIa H300paKeHUs 3TUX Quryp.
ITapamensHOCT Tpex npsMbIX. [lapannenbHOCTh MPSIMON U TUIOCKOCTH. /5 H300pakaTh MpsIMYyIO U MJIOCKOCTH Ha PUCYHKE.
HOpsAMBIX U IockocTe | 3. CkpemuBaromuecs: MpsMble. YTIBI C COHANPaBICHHBIMHU PacnosHaBaTh MHOrOrpaHHHKH, NHUPaMHIy, KyO, HasblBaThb MX DIEMEHTHL.
CTOpPOHAMH. YTOJ MEXy MPSIMBIMU Henate pucyHOK Ky0a, NHUpaMuIbl, HAaXOAWTh OIIMOKK B HEBEPHBIX
4. TlapamnenbHble maockocTd. [Ipu3HaK napayienbHOCTH ABYX M300paKEHMSAX.
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miockocteil. CBoiicTBa MapajuIeNbHbIX IUIOCKOCTEH 3HAKOMHUTBCA C CEYCHUSAMH, C METOAOM CIEJOB; HCIOIb30BaTh I
5. Terpazap.  Ilapamienenunen. CpoiictBa  rpaHeil u IIOCTPOEHMS CEUYEHHUsI METOX CIEIOB, KPAaTKO 3allMCHIBATH LIAard MOCTPOEHUS
JaroHajiel napaulesienumnea. CeYeHHUs.
6. 3amaun Ha TOCTPOCHUE CCUCHUI Pacno3naBaTh Buj ce4eHHs M OTHOLICHUH, B KOTOPBIX CEYEHUE AEIUT pedpa
]'[pa]ch]qec]c“e 3AHATUSA Ky6a, HaXOo4uTh Iiomaab CCUCHUA.
1. Pemienue 3aga4 Ha IPUMEHEHUE aKCHOM CTEPEOMETPHU U UX Hcnonb3oBaTh momo0OHe INpW pEIICHWH 33/a4 Ha ITOCTPOCHHE CEUCHHH.
CIEACTBUM 3HAKOMUTBCH C aKCHOMAaTHYECKUM IIOCTPOCHHEM CTEPEOMETPHH, C
2. Pemenue 3a1a4 Ha napaiaeabHOCTh IPSIMOM M INIOCKOCTH aKCHOMamu CTEpEOMETPUH U CICICTBUAMU U3 HUX.
3. Pemenune 3amau Ha MOCTPOCHUC U BBIYHUCJICHUE yIJIa MEXKIY 5 HJ‘IJ’I]OCTpPlpOBaTb AKCOMBI PHUCYHKaMH W IIpUMEpaMH U3 Oprnca}omeﬁ
CKPCIIMBAIOIIMMHUCS IPIMBIMHA 00CTaHOBKH
4. Pemenue 3a1a4 Ha [IOCTPOECHUE CeucHUuU MHOTI'OTPaHHHUKOB l'[epelmc.mnb BO3MOJKHBIE CIIOCOOBI pacCioJIOKECHUA JBYX HPSAMBIX B
5. Pemenue 3agau no teme: «IlapaninenbHOCTb MIOCKOCTEMH, MPOCTPAHCTBE, MILUTFOCTPUPOBATH UX Ha IIPUMEpPaX.
TETpasdAp, NapaLICICITUIIET JlaBaTh onpe/eseHne CKPENIMBAIOIINXCS MPSIMBIX, (POPMYJIUPOBATh MTPU3HAK
Konmponsnan paboma Ne2 no meme «llapairersrocms 2 CKPELIMBAIOIIUXCS IPAMBIX U IPUMEHATH €T0 IIPU PELICHUU 3a1a4.
HPAMBIX U HIIOCKOCIHEH) Pacno3unaBathp IpuU3My, Ha3bIBaThb €€ DJICMCHTHI.
CTpouTh Ce4eHus MPU3MBI Ha TOTOBBIX YepTekKax.
IepeuncasaTh BO3MOXKHBIE CLIOCOOB! B3aMMHOTO PACIIONIOKESHHUS IPSIMOM 1
INIOCKOCTH B IIPOCTPAHCTBE, IPUBOIUTE COOTBETCTBYIOIIHE IPUMEPEI U3
peanbHOM KU3HU.
JaBaThb onpeseneHue NapauaeaIbHOCTH MPSIMOI U INIOCKOCTH.
®opMyIHPOBATH NPU3HAK MAPAJUIEIBHOCTH IPSIMON U MIOCKOCTH,
YTBEPKICHHE O NIPSIMOI NepeceueH sl ABYX INIOCKOCTEH, MPOXOASIIIUX Uepes3
napajuieIbHbIC IPSIMBIE.
PemaTh npakTuyeckue 3a1a4yd Ha MOCTPOEHHUE CEUEHUH MHOTOTpaHHHKA.
OO0bACHATH ClTydyar B3aUMHOTO PacIoIOKEHHUS IIIOCKOCTEN.
JdaBaTp ompeaesneHMe NapajuleIbHBIX MJIOCKOCTEH; NMPUBOAUTL MPUMEDPHI U3
pea’jbHOW KHM3HHM M OKpYXalolled OOCTaHOBKH, HJUIIOCTPHPYIOIINE
NapaJIIeJIbHOCTD IIIOCKOCTEH.
Hcnoan3oBaTh MNpH3HAK MNapaneNbHOCTH JABYX IUIOCKOCTEH, CBOWCTBa
NapajuleNIbHBIX MIOCKOCTEN MPH PEIIeHNH 3aJad Ha OCTPOCHHUE.
OOBsICHATBL, YTO HA3bIBACTCS MapaelbHbIM IPOEKTUPOBAHUEM U Kak
BEITIOJTHSACTCS MIPOSKTUPOBAHUE (PUTYP HA TUIOCKOCTb.
HN3o6pakaTs B NapauleNbHOM MPOEKUMH pa3iMYHble T[E€OMETPUUYECKHE
¢burypsr.
MopenupoBaTh peajbHbIE CUTYallMM Ha SI3bIKE T'€OMETPUHU, HCCIEAOBATH
NIOCTPOEHHBIE MOJEIM C MCIONb30BAHUEM TIE€OMETPUUYECKUX IIOHATHM.
Hcnonb3oBaTh IpU peUICHUM 3a/ad Ha [OCTPOEHUE CEUEHUH IOHATHE
NapaJyIeIbHOCTH, MPU3HAKM M CBOMCTBA MApaJUICNbHBIX MPSMBIX Ha
IUIOCKOCTH
Tema 2. NnauBuayanbHbId NPOEKT ®opMyanpoBaTh IPOOIEMBI, TEMBI IPOEKTA.
DopMynupoBaHUE 1. BniOop Temsl poekTa. TpeboBaHus K TeMe. 2 OnpegensTh LEIH U 334241 IPOEKTA.
pOOIEMBI, TEMBI 2. Ausroput™ hOopMyIIMpPOBaHUS TEMBI IPOCKTA.
IPOEKTA 3. OmpeneneHue ey U 3a/1a4 MPOEKTA.

31




Pa3nea 1. «Asiredpa u HaYaJ1a MATEMATHYECKOT0 AHATU32» 16
Tema 1.2. Crenennas | 1. Crenennas yHKnus, ee CBOWCTBA U rpaduk. OmnepupoBaTh NOHATHAME: (PYHKITHS, CTIOCOOBI 3aMaHusl (PYHKITUH, B3aNMHO
GyHKIIS 2. Bsanmuo oOpaTHBIE QYHKINH. 4 oOpaTHele (YHKIUM, OONACTb ONpENEeNCHHUS W MHOXKECTBO 3HAYCHHUH
PaBHOCHIIbHBIC ypaBHEHHS 1 HEPaBEHCTBA ¢bynkiyn, rpadpuk QyHKumM; 4YETHOCTP M HEYETHOCTH (DYHKUMH, HYIH
3. HppamuoHansHbIE ypaBHEHHS M HEPaBEHCTBA (yHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA.
TIpaKTHYecKHe 3aHATHS dopMyaupoBaTh M WLIIOCTPUPOBATH TrpadHyuecKd CBOWCTBA CTENEHHOM
1. Tlocrpoenue rpah)MKOB CTENEHHOM QYHKIUU C TIOMOIIBIO 2 bynkupm.
POCTEHIIIX peoGpasoBaHmii BeipaxaTth ¢popmMy1amMu 3aBUCUMOCTH MEX]ly BEJIMYMHAMU.
2. PelieHne HppaniOHAIbHBIX YPABHCHUH 1 HEPABCHCTB Hcnoar3opath Ilv“‘bPOB“e pecypebl /Uis IOCTPOCHHS rpaduKoB GYHKIMH 1
N3y4YEeHUS UX CBOHCTB
Konumponsnas padoma Vo3 no mewe: «Cmenennas gyuxyusny P PemiaTh OCHOBHBIE THIIBI HPPAMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.
IIpuMeHsTH ISl peleHus! Pa3JMYHbIX 3224 HPPAIMOHAIBHBIE yPaBHEHHS
1 HEPaBEHCTBA.
CTpouTsh, YUTATh IpadUK KOPHS N-OH CTEIEHH.
Tema 3. NnauBuayanbHbIH NPOEKT D opMyINPOBATH aKTYaIBHOCTH IPOEKTA, 00BEKT U IPEAMET UCCIICI0BAHMS.
AKTyanbsHOCTD 1. AKTyanbHOCTb MPOEKTA. 2
npoekta. O0beKT 1 2.  OOGBEKT U IpeMeT UCCIeJOBAHMSL.
IpeaIMeT
HCCIICJOBAHMSI.
Tema 1.3 1. TloxazarenbHas QyHKIMS, € CBOWCTBA U rpaduk ®dopmyIMpoBaTH | WITIOCTPHPOBATH rpaduueckn CBOICTBa
[Moka3zarenbHast 2. Tloka3arenbHble ypaBHEHHUS M HEPABEHCTBA 4 MI0Ka3aTeIbHON (QYHKIHH.
(yHKIMA 3. Cucrembl NOKa3aTeJIbHBIX YPABHCHNUH 1 HEPABEHCTB PemiaTh OCHOBHBIE THIIBI [TOKA3aTENbHBIX YPAaBHEHUH U HEPABEHCTB.
IpaKTHYeCKHe 3aHATHSI Hcnons3oBaTh nud)poBbie pecypebl s TOCTpoeHHs rpadrkoB GyHKIUHA 1
1. TMoctpoenue rpaduKoB MOKa3aTeIbHON (PYHKIHH C TOMOIIBIO 2 U3YYEHHS MX CBOMCTB
MPOCTEUIINX MPeoOpa3oBaHU
2. PemieHune rnokasarelbHbIX YpaBHEHHH, HEPABEHCTB, CHCTEM
Konmponsnan paboma Ve 4 no meme «lloxazamensnan 2
DyHKHUAY
Tema 4 NnauBuayanbHbIH NPOEKT ®opMyJIHPOBATh TUIIOTE3Y IPOEKTA.
T'umotesa. 1. T'unotesa. TpeGoBaHUS K THIIOTE3E.
JlokazaTensCTBO U 2
OIIPOBEPIKEHHE
TUIIOTE3BI.
Pasnen 2. «I'eomerpus» 11
Tema 2.2 1. [leprienaukynapHeie NIpsIMBIE B IIPOCTPAHCTBE. AKTyanu3upoBaTh (PakThl ¥ METOABI IUIAHUMETPUH, PEIIEBAHTHBIC TEME,
[NeprieH UKy IIPHOCTH [TapannensHsle mpsiMble, TEPIEHANKYISIPHBIE K IUIOCKOCTH. MIPOBOANTH aHAJIOTHH.
MPSIMBIX U INIOCKOCTEH IIpu3Hak mNEpHEHAMKYJSPHOCTH NPSAMON U IIOCKOCTH. 5 OO0BACHSATB, KAKO yroia Ha3bIBACTCS YITIOM MEXIY IEPECCKAFOLIMMUCS

Teopema 0 npsAMON, NEPIEHAUKYIISIPHOM K IMJIOCKOCTH.

2. llepneHmuKymsp W HAKIOHHBIE. YTON MEXAY NPSAMOU M
IUIOCKOCTBIO.

MIPSIMBIMH, CKPEIMBAIONTIMHUCS IPSIMBIMU B IIPOCTPAHCTBE.
JaBate  omnpeneneHue  NEPHEHIUKYISAPHBIX — NPSIMBIX U
TICPIEHANKYJISIPHON K IIIOCKOCTH.

MIPSMOH,
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3. JIByrpanueiii yroia. Ilpu3Hak mneprneHAMKYISIPHOCTH IBYX
wiockoctel. [IpsaMoyronpHbIN Mapaienenunes, Kyo

IIpakTHyeckue 3aHATUS

1. Pemenue 3amau Ha NEPHCHAUKYIAPHOCTh TMPSAMOH H
IIOCKOCTU

2. Pemenne 3amad  Ha TIPUMEHEHHE TEOPEMBI O TPEX
MIEpHEHANKYJISPax, Ha YTOJI MEXy IPSIMOH 1 IIIOCKOCTBIO.

3. Pemenme 3amau 1o TemMe  «/IByrpaHHBIH  yTOI.
IlepneH UKy IsIpHOCTb IIIOCKOCTEN»

Konmponsnan pavoma Ne 5 no meme «llepnenduryiaprnocms
HPAMBIX U HIOCKOCHIEN)

HaxoauThb yribl MeXy CKPELIMBAIOIIMMHUCS MPSIMBIMU B KyOe U IUpaMue.
I[IpuBoauTH MpUMeEPHI U3 peallbHONM KU3HU M OKpYXKaIoIIeH 0OCTaHOBKH,
WIIIOCTPUPYIOIUE  MEPHEHAUKYISIPHOCTh NPSAMBIX B INPOCTPAHCTBE U
MEPIEeHAUKYIIPHOCTb MPSIMOH K IIOCKOCTH.

®opMyIHpOBAThL TPU3HAK MEPHEHIUKYISPHOCTH NPSAMOH U IIOCKOCTH,
MIPUMEHATH €T0 Ha MPAKTUKE: OOBACHITH NMEPIEHINKYJIAPHOCTh pebpa Kyba u
JUArOHAIM €ro TIpaHW, KOTOpas €ro He COJIEPKHUT, HAXOAWUTh IIUHY
JIraroHau Kyoa.

Pemiarp 3amaun Ha BBIYMCICHHS, CBSA3aHHBIE C TEPIEHAUKYIAPHOCTBIO
MPSIMOI M MJIOCKOCTH, C MCIOJIB30BAHNEM IIPH PEIICHUH TUIAaHUMETPUIECKUX
(haKTOB U METOJIOB.

OO0BSICHATB, YTO HA3BIBAIOT MEPHEHIUKYISIPOM U HAKIOHHOM U3 TOYKH K
IUIOCKOCTH; TPOCKIMEH HAKIOHHOW Ha IUIOCKOCTh. OOBSACHATH, 4YTO
Ha3bIBAETCS PACCTOSHUEM: OT TOYKHU A0 IUIOCKOCTH; MEXAY MapasielbHbIMU
IUIOCKOCTSIMHU; MEXAYy NpsAMONM U MapajuledbHON el IUIOCKOCTBIO; MEXKAY
CKPELIMBAOIUMUCS IPIMBIMU.

HaxoauThb 3TH pacCTOSIHUS B IPOCTHIX CIydasxX B KyOe, MHpaMue, mpu3Me.
MopeMpoBaTh peanbHblE CUTYyallUd Ha A3bIKE T'€OMETPHH, HCCIEI0BATh
MIOCTPOEHHBIE MOJAEIH C HCHOIb30BAHUEM TE€OMETPHYECKMX IOHATHH.
Hcnosb3oBaTh IpH PEIIEHWH 33]a4 HA IOCTPOCHHE CEYEHUHM TeopeMy
ITudaropa, cBolicTBa MPSIMOYTOJNBHBIX TPEYTOJIHLHIUKOB

JaBaThp onpeieneHue yriia MeXIy MpsiMOH M TNIOCKOCTBIO, (hOpMyJINpOBaTh
TEopeMy O TPEX MEePIEeHUKYIISpaX U 00paTHYIO K HEil.

Haxoaurh yroa Mexay NOpsMOM U IUIOCKOCTBIO B MHOIOTPaHHUKE,
paccTosiHME OT TOYKH JI0 MPSIMOI Ha IUIOCKOCTH, UCIONB3Ys TEOPEMY O TPEX
neprneHaAuKynapax. [IpoBoaAuTs Ha depTexke NEPHEeHAMKYISIpP: M3 TOUYKH Ha
IPSIMYI0; U3 TOUYKH Ha MIOCKOCTb.

JlaBaThb ompejeneHne ABYTPAaHHOTO YIJa M €ro 31aeMeHTOB. OOBACHATH
PaBEHCTBO BCEX JTMHEHHBIX yTJIOB ABYTPAaHHOIO yria.

HaxoauTh Ha yepTexe ABYTPaHHBIM yrol Mpu pedpe MUpaMuabl, MPU3MBI,
napauIenenuneaa.

JaBaTh ornpeienieHue yriia MeX1y INTOCKOCTSIMH.

JaBate  ompenesenme #u  (GopMyaMpoOBaTH  INpPHU3HAK  B3aUMHO
MEPIEHANKYISAPHBIX IUIOCKOCTEH.

HaxoauThb yriibl MeXy IIFIOCKOCTSIMH B KyO€ M TMpaMue.

Hcnoub3oBaTh IpyU pEIICHHH 3a1a4 OCHOBHBIE TEOPEMBI M METOJBI
ITaHUMETPUH.

Hcnoub30BaTh NIpyu pellIeHNH 3a7ad Ha IOCTPOEHNE CEYEHNI COOTHOIIECHUS B
IIPSIMOYTOJIBHOM TPEYTOJIEHUKE

Tema 5. Metoasl
HCCIIEIOBAHUS

WHauBUAya bHBIH POEKT
1. HaGmronenmue.
2. DKCHepUMEHT.
3. Ompoc.

®opMyIHPOBATH METO/IBI HCCIIEIOBAHUS ITPOEKTA.
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Pazgen 1. «Anredpa u HayaIa MaTeMaTHYECKOI0 AHAJIHN3A» 16
Tema 1.4 1. Zlpogeccuonarnsrno-opuenmuposanrnoe codepircarie 4 @®opMyIHpPOBATh, 3alHCBIBATH B CHMBOJIHYecKoil  dopme H
Jlorapudmmueckast Jlorapudmel. Ilpumenenue morapugma. Jlorapupmudgeckas WJIIOCTPHPOBATH IPUMEPAMH CBOWCTBA Jiorapudma.
byHKITS crnivpaib B npupoze. Ee MaTremarnueckue cBoHcTBa BbimosHATh 1peoOpa3oBaHUsl BBIPAKEHHH, COAEPXKAIIMX Jorapumbl.
2. CsoiictBa JsorapudmoB. JleciITHUHBIE W HaTypaJbHbIE ®opmynupoBaTh M WLIOCTPHPOBATHL  IpagUyecKH  CBOICTBa
JIorapuQMsi sorapuMuuecKoil QyHKIUH.
3. Jlorapudmudeckas QpyHKI, €€ CBOHCTBA U TpaduK 6 PemaTh OCHOBHBIE TUIIBI JIOTAPU(MUYECKUX YPAaBHEHUH U HEPaBEHCTB.
4. JlorapuMHuUeCcKHe ypaBHEHHUS Hcnoab3oBaTh HU(POBBIe pecypcebl Ui MOCTPOSHUs TpaduKoB GYHKIMN 1
5. Jlorapudmudeckue HepaBEHCTBA M3YYCHHS HX CBOHCTB.
TIpaKTHYeCKHE 3aHATHS 3HAKOMHUTBCS € HCTOPHET Pa3BUTHS MAaTEMATHKU
1.  TIpeoOpa3oBaHME BRIPAXKECHUH, COACPKAIINX JIOTAPUPMEL.
2.  Tlocrpoenne rpadukoB JOrapuHMUUIECKON (QYHKIHH C y
MTOMOIIIBIO TPOCTEHIINX MTpeoOpa3oBaHUi
3.  Pemenwue norapnpMUUecKuX ypaBHEHUH 1 HEPABEHCTB
4.  Ypox 0000IICHUS U CUCTEMATH3AIMH 3HAHUI
Konmponsnaa paooma Ne 6 no meme «locapugmuyeckas 2
pyrryuay
Paznen 2. «I'eomeTpusi» 10
Tema 2.3 1. Tlonstme MHOrorpaHsuka. IIpusma, miomags MOBEPXHOCTH AKTyanu3upoBaTh (akThl W METOABl IUIAHUMETPUH, DEJIEBAaHTHBIE TEME,
MHoOrorpaHHUKH TIPU3MBI 2 MIPOBOANTH aHAJIOTHH.
2. Tupamupa. IIpaBuibHas nupamMuja. Y cedeHHas MUpaMUA. JdaBath omnpeaeeHue napaiieleNuena, Pacmo3HABATh €ro BHUIBI U
[Inouaab NOBEPXHOCTH NUPAMHUIBI H3y4aTh CBOMCTBA.
R4 ]]p0¢ecc”0ya/lbHg-gp”gﬂm”pggayﬂge coﬁely,yfayyg 2 Z[aBaTL ornpeaejeHue ImMpaMuabl, pacnosHaBaTb BUbI mipaMun,
Cummerpust B mpocTpaHcTBe. [Ipumepsl cuMmerpuil B dopmyaupoBate cBoiictBa péOep, TrpaHed W BBICOTHI HPABHIBHOU
npodeccun MTUPAMHUIBL.
4 TloHATHE  NPABHIILHOTO MHOTOIPaHHHK, 3JIeMEHTBI 2 HaxoauTs ruromnia b N0JHOH U OOKOBOI TOBEPXHOCTH ITUPAMHIBI.
CHMMETPHH TIPABIIbHBIX MHOTOIPAHHUKOB JlaBaTh onpenenenne yceuEHHOM MIpaMUIbl, Ha3bIBaTh €€ 3JIEMEHTHI.
®opMyaHpoBaTH TEOPEMY O IUIOMAAN OOKOBOH IOBEPXHOCTH NMPABHILHOM
IIpakTnyeckue 3aHATHS 2

1. Pemenne 3a7a4 Ha HaXOXJICHUE 9JIEMCHTOB
MHOTOI'PaHHUKOB.

2. Pemenne 3amau Ha BBEIYMCIEHHE IUIOMIAAM IOJIHOW H
0OOKOBOY TIOBEPXHOCTH MHOTOIPAHHHKOB

YCeUEHHOH MUPaMHUIBL.

Pemats 3aaun Ha BEIYUCIICHHE, CBSI3aHHBIC C IIMPAMHUIAMH, a TAKXKE 3a]1a9d
HA TIOCTPOCHUE CCYCHUH.

JaBaTh ompenejieHHe TIPU3MEI, PACIO3HABATH BUABI MIPH3M, H300pakKaTh
MIPU3MEI Ha YePTEXKE.

HaxoauTh 1romaap IOTHOHN TN OOKOBOW TIOBEPXHOCTH TIPH3MBL.

H3yuaTs cooTHOmeHus Oinepa s ducia pédep, TpaHEH W BEpIUINH
MHOTOTPaHHHKA.

I/I3y‘laTl) BU/bI HpaBI/IHBHLIX MHOFOFpaHHI/IKOB, UX HA3BAHHUSA U KOJIUYCCTBO
TpaHeu.

H3y4aTh CHMMETPHIO MHOTOTPaHHHUKOB.

OOBSICHATh, KaKUE TOYKH HA3bIBAIOTCS CHMMETPUYHBIMH OTHOCHTEIHHO
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JTAHHOM TOYKM, MPAMOM MJIM MJIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM, OCHIO HIIU
IUIOCKOCTBIO CHMMETPUH (DPUTYPBI.

IIpuBoaUTH MpHUMeEPHI CHUMMETPHYHBIX (QUIYp B apXHUTEKType, TEXHHUKE,
IIpUpPOJE.

MoaennpoBaTh peajbHbIE CHUTyallMd Ha S3bIKE T'€OMETPHH, HCCIEIOBATh
MIOCTPOSHHBIE MOJAENH C WCIIOJIb30BAaHWEM T'€OMETPHUYECKUX IOHATHH,
HCIIONIb30BATh 1T0J00ME MHOTOIPaHHUKOB

Kornmponsnan paboma No 7 no meme «Mnozospannuxuy 2
Tema 6. HWuanBuayaabHbIil POEKT O3HaAKOMHUTBCSI C MCTOYHUKAMHU JIUTEPATYphl, KIACCU(PHUKAIMS HCTOYHUKOB
Buas! ncTouHUKOB 1. Bunasl HCTOYHHKOB MH(OPMALIUH. 2 II0 THILy U BUIY.
nHpopmarmu. 2. CocraBneHue II1aHa TEKCTA.
3. Tesucsl. Koncnekr. IIpaBuia KOHCTIEKTHPOBaHMSI.
Pa3nen 1. «AJiredpa v HaYaJ1a MATEMATHYECKOT 0 AHAIU3A) 40
Tema 1.5 1. Pannannas mepa yria. [IoBOpPOT TOYKM BOKpYr Hauana OnepupoBaTh NOHATUAMM: CHHYC, KOCHHYC U TAHT'€HC IIPOU3BOJIHHOTO YyIJIa.
Tpuronomerpuueckue koopauHat. OmpeneneHne CHHyca, KOCHHyca M TaHT€HCa Hcnonb3oBaTh  3amuch  TPOW3BOJBHOTO  yIja  uepe3  oOpaTHble
(hopmyIst yria. 3HaKy CHHycCa, KOCUHYCa U TaHTeHca TPUTOHOMETPUYECKHE QYHKIIHH.
2. 3aBHUCHUMOCTb MEXIY CHHYCOM, KOCHHYCOM M TaHT€HCOM BoinoyHATL Npeodpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH.
OJTHOTO ¥ TOTO k€ yriia. TpUTOHOMETPHUIECKHE TOXKIECTBA
3. CuHyc, KOCHHYC M TaHTeHC YyIJIoB o U — o. Dopmyisl /6
CJIOYKCHUS
4. CwuHyc, KOCHHYC U TaHT€HC ABOIHOTO yria. CHHyC, KOCHHYC
Y TAaHM€HC MOJIOBUHHOIO yIJia
5. ®opMyJibl IpUBEACHUS
6. CyMmMa M pa3HOCTb CHHYCOB, CyMMa M Pa3HOCTh KOCHHYCOB
IIpakTHYecKHe 3aHATHSA
1.  OmnpeneneHne TPUTOHOMETPHUYECKUX (YHKIMHA YHCIOBOTO
apryMeHTa. 5
2. ToxaecTBEeHHbIE peoOpazoBaHus U BBIYUCICHUSA
TPUTOHOMETPUYECKUX BBIPAXKEHUN
3.  VYpok 0000ImIeHUS 1 CUCTEeMAaTH3AINN 3HAHUN
Konmponsnan paboma Ve 8 no meme «Ipuzonomempuyeckiue 2
Bdopmyitery
Tema 7. NHauBuAya/ILHBIA POEKT OBiaaners 3HaHusIMH 00 WH(OPMAIMOHHOM TIIOMCKE W M3BJICUYECHHH
WNudopmarmonnsie 1. MuadopmannoHHBIE pecypCHl. 2 MH(QOpPMALHU U3 PA3IMYHBIX HCTOYHMKOB Ha JIFOOBIX HOCUTEIISX.
pecypesl 2. Buzpl u MeTo1bI TOKCKA HHOPMALIHH. OBjajeTs 3HAaHUSAMH O IIOUCKE HYXXHOM MH(OpMAanUU B COOTBETCTBHUH C

PErIaMCHTUPYIOMMMU NOKYMCHTAMH, aHHOTUPOBAHUC 6I/I6J'II/IOI‘pa(1)I/I‘ICCKI/IX
CCBIJIOK.
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Tema 1.6 1.  VYpaBHeHue cos X =a Pemath OCHOBHBIE TUIIBI TPUTOHOMETPUYECKUX YPABHEHUH
TpuroHomeTpudeckue VYpaBHeHue sin X = a. 4 Pematse mpocTeiinye TpUroHOMETPUUECKUE HEPABEHCTBRA.
YpaBHEHUS YpaBHeHue tg X = a
3. Pemenune TpUTOHOMETPUIECKUX YpaBHEHHUH
IIpakTHyeckue 3aHATUS
1. PemnieHue TpUroHOMETPUUECKUX YPABHEHUI 1 HEPABEHCTB. J
2. llpumepsl pemeHuss NPOCTEHIINX TPUTOHOMETPUUYECKHUX
HEpPaBEHCTB
Tema 1.7 1. Ob6macte  ompeneneHMss W MHOXECTBO  3HAYCHUH OnepupoBaTh NOHATHEM TIEpHOIUYECKAs (PYHKIHS.
TpuroHomeTpudecKme TPUTOHOMETPUYECKNX (QyHKIMHA. YeTHOCTb, HEYETHOCTb, Ctpouts, aHAJIM3MPOBATH, CPABHUBATH I'PapUKd TPUTOHOMETPHUYECKUX
(byHKIIH MIEPUOANIHOCTh TPUTOHOMETPUUECKUX (PYHKIIHH. 4 GyHKIMI.
2. CaoiicTBa YHKIMH y = cos ., y=sin.r, p=/g.¥ U e¢ rpaduK. ®opmMyJIHpPOBATH U WUIIOCTPHPOBATHL rpadguyeckn CBOIMCTBa
3. OOpaTHbIE TPUTOHOMETPHYECKHE (HYHKIIUH. TPUTOHOMETPUYCCKUX (YHKIIHH.
TIpaKkTHYeCKHe 3aHsTHSI Hcnoun3oBath rpadguky Ui pelIeHNs: TPUTOHOMETPUUECKUX HEPABEHCTB.
1. PemeHnue 3a7a4 Ha onpejieJieHHe CBOMCTB QyHKIMiA 7 Hcnoub3osath mudpoBbie pecypebl At NoCTPOSHUs rpahukoB QyHKIHii u
2. [IlpeobpazoBanme  rpapkoB  TPUTOHOMETPHUYECKHX U HM3yYEHHs HX CBOFCTB
00paTHBIX TPUTOHOMETPHUIECKUX (PYHKITHIT
3. Pemenue ypaBHEHHII U HEPABEHCTB C TIOMOILBIO rpadUKOB
4. Ilpogeccuonansrno-opuenmuposaninoe cooepIcane
Hcnonp3oBaHne CBONHCTB TPHUTOHOMETPHUYECKHX (QYHKIUN B
MPOQECCHOHATBHBIX 3a/1a4ax
Konmponsnan paooma N 9 no meme «Ipucornomenmpuyeckie 2
Jpacrernud. TpuzoHoMempuyecKue QyHKyuny
HNuanBuayadbHbIH MPOEKT O3HAKOMHTBLCSA CO CTPYKTYPOI HHIUBUIYaTBHOTO IPOEKTA.
Tema 8. 1. IIpoextupoBanue CTPYKTYPBI WHAUBUYaJIbHOTO 2
CrtpykTypa npoekra MIPOEKTA.
2 cemecmp
Pa3nen 1. «Aaredpa u HayaJ1a MATEMATHYECKOI0 aHAIN32» 14
Tema 1.8 1. TIpowmssonnas. [IpousBoxHas cTeneHHOH QyHKIMN OnepupoBaTs  NOHSATHSIMH:  HENpepbiBHas  (QYHKOWS,  NPOW3BOAHAS
Hpoussoamas u e€ 2. TlpaBuna nuddepeHunpoBaHus yHKIHH.
FEOMETPUYECKUI 3. HaxoKicHue TIPOM3BOAHBIX o TpaBIIam Hcnoab30BaTh TeOMETPHUCCKUN B (DU3MICCKUIA CMBICIT MPOU3BOIHON ISt
CMBICIT 1 epeHIIpoBaHIs pemeHus 3a1ad.
4. TIpoM3BOAHBIE  HEKOTOPHIX  SNIEMEHTADHBIX  DyHKIMI: 70 HaxomuTh  mpoM3BOAHBIE  3JEMEHTApHBIX  (QyHKIWMH,  BBHIYHCIATH
T0KA3aTeNbHOM, JIorapuMIIecKoil (PyHKImit MIPOU3BOIHBIE CyMMBI, IPOU3BENICHNS, YACTHOTO (DYHKITHH.
5. Tlpou3BoaHble  HEKOTOPHIX  AJIEMEHTApHBIX  (YHKLIMA:
TPUTOHOMETPHUYECKUX (DYHKIMI
6. T'eomeTpuuecknii CMBICI IPOU3BOAHON
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IIpakTHyeckune 3aHATHS

1. HaxoxzneHune npou3BOAHBIX AJIEMEHTApPHBIX (PyHKIMH 2
2. Pewenue 3anau no teme «IIpon3Boanas u ee
TEOMETPHUYECKHIA CMBICI».
I Ilpogeccuonansno-opuenmuposaninoe cooepIcanue
@uspyueckuii  CMBICT  NPOM3BOJAHOH B NPOQECCHOHATBHBIX
3a7a4ax CONHATbHO-9KOHOMHYECKOTO ITPOQHIIS
Konmponsnan paooma N 11 no meme «llpouseoonan u ee 2
CCOMEMPUYECKUN CHBICTIY
Tema 9. HNuauBuAyaJIbHBIH MPOEKT 4 O3HaKOMHTBCSI C IpaBHIaMU 0(pOPMIICHHUS TEKCTA.
IpaBuia oopmiteHUs 1. TpebGoBanus k 0HopMICHHUIO paOOTHI
TEKCTa
Pa3nen 2. «I'eomerpus» 11
Tema 2.4 1. Hwmaap Ilnomans moBepXHOCTH UIMHIPA OO0BSCHATH, YTO HA3BIBAIOT IIFIMHIPOM, KPYTOBEIM KOHYCOM, Ha3bIBaTh €T0O
Hunusaap, KoHyC, map 3 JJIEMEHTHI.
2. Kownyc. YceueHHsli KoHyc. [1nolas 10BepXHOCTH KOHyca H3yuyath, O00BSICHATb, KaK [ONYYUTh IWJIMHAP MyTEM  BpaIICHU
3. Cdoepa u map. Ypasuenue cdepsl. Ilnomans chepoi OPSIMOYTOJIBHKUKA, KOHYC IMYTEM BpALIEHUS IIPSIMOYTOJILHOTO TPEYTOIbHUKA.
IIpakTHYecKne 3aHATHSA Hcnonb3oBaTh GopMyItbl U1st BRIYUCICHUS DI OOKOBOM MOBEPXHOCTH
1. BeluucneHue 31€MEHTOB LMJIMHAPA, KOHYCAa, YCEUEHHOTO LWIHH/pA, KOHYCA.
KOHYCa. 3 H3y4arts, pacno3HaBaTh pa3BepTKy LIMH/IPA, KOHYCA.
2. BeluucneHue IUIOMAAN CEYECHUH, OOKOBOW W IOJTHOM M300pakaTh HUINHIP U €T0 CEUCHHUS IIOCKOCTHIO, IIPOXOISIIEH Yepes ero
MIOBEPXHOCTEH KPYIJIbIX TE 0Cb, TAPaJUIEIBHON WM TIEPIEHANKYISIPHOHN OCH.
3. Pemenne 3amaq no teme «Cdepa u map» HaxoauThb ruroniagy 3THX CEYCHHH.
Konmponsnan paboma Ve 12 no meme «lfunrundp, konye, utapy 2 H300paxaTh KOHYC U €r0 CEYEeHHs IIJIOCKOCTBIO, TPOXOAAILEH uepes3 och, U
IJTIOCKOCTBIO, TIEPIICHIUKYJIAPHOMN K OCH.
Haxoauth Miomaayd CeYeHUH, MPOXOJALIMX Yepe3 BEpUIMHY KOHyca WU
MEPHEHINUKYIISAPHBIX €70 OCH.
OOBACHIATH, KAKOE TEJIO HAa3bIBACTCS yCEUEHHBIM KOHYCOM.
H3y4yath, 00BSICHATD, KaK €TO MOJyYUTh ITyTEM BpalICHUS MTPSIMOYTOIBHON
Tparnenyy.
IIpumensite GopMyy Al BBIYUCICHHUS IUIOMAAM OOKOBOM ITOBEPXHOCTH
YCEYEHHOTO KOHYyCa
PemiaTh crepeoMeTpHUecKHe 3aJadM, CBS3aHHBIE C TEJIAMH BpAIICHHS,
MIOCTPOEHUEM CEUEHHH TEN BPAIICHHS.
Hcnonb30BaTh IpU PELICHUH CTEPEOMETPHUECKHX 33124 NIAHUMETPHIECKUE
(baKTBI 1 MCTOJBI 3aJa41 HAa BBIYUCIICHUEC U 1OKA3aTCIIbCTBO.
MoaennpoBaTh peanbHbIC CUTYallMd Ha SI3bIKE T'€OMETPHH, HCCIIEAOBATH
IIOCTPOEHHbIE MOENH C UCIIOJIb30BAHIEM I€OMETPUUECKUX TOHATHH
Tema 10. NnauBuayaabHbIH NPOEKT YmMmeThb paboTats B mporpamme Power point.
[IpaBumna opopmireHNS 1. OcHoBHble mpaBwia pa3paboTKU MyJbTHMEAUNHHOM 2
3JIEKTPOHHOM MIpe3eHTaLNU
NPE3CHTALHH. 2. TpeboBaHus K 0pOPMIICHHIO CIANOB
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Pazgen 1. «AsireGpa 1 HauyaIa MATEMATHYECKOT0 AHAJIH32» 13

Tema 1.9 1. Bospacranue n yOsiBanue ¢pyHknun. VMcenenoanne Hcnoab30BaTh  TPOW3BOAHYIO  JUIL  HCCIENOBaHUS  (QYHKIMHA  Ha
[Mpumenenne (QYHKIHM Ha MOHOTOHHOCTB C MTOMOIILIO MPOU3BOIHOM MOHOTOHHOCTh M 3KCTPEMyMbI, IPHUMEHSATh Pe3yJbTaThl HCCJIEI0BAHUS K
MPOU3BOJIHON K 2. DkcrpemyMbl pyHKIMH. MccnenoBanne GyHKIMN Ha MIOCTPOEHHIO TParKOB.
HCCIIEI0BaHUIO SKCTPEMYM C MOMOIIBIO MPOU3BOJHON IIpuMeHsiTh TPOU3BOJHYIO ISl HAXOXJCHHS HAWIYYIIero pelieHus B
(hyHKIHIA 3. TIpumeHeHHE MPOU3BOIHOM K MOCTPOCHHUIO rPa)KOB 8 MPUKIAIHBIX, B TOM YUCIIE€ COLUAIBLHO-DKOHOMUYECKUX, 3aadax.
¢ynaxmuii. [Toctpoerne rpadukoB GyHKINH € TOMOIIBIO 3HAKOMHUTBCS ¢ UCTOPHUEH Pa3BUTH MaTEMAaTHIECKOTO aHAIHN3a
TIPOU3BOIHOMN

4. HauOonpniee 1 HaNMeHbIIIEE 3HAYCHNUS (QYHKIHIH.
BrrmykiocTs rpaduka GyHKINH, TOYKH Iepernoda

[IpakTuyeckue 3aHATHS

1. HaxoxneHue  TIPOMEXKYTKOB  MOHOTOHHOCTH,  TOYEK
9KCTpeMyMa (QYHKIHH.

2. HWccnemoBanue (QYHKIMM C MOMOINBIO IPOU3BOJAHON U
ocTpoeHue rpaduka J

3. HaxoxnmeHue HaWOONBIIETO W HAUMCHBIICTO 3HAYCHUS
¢yaknun. Haxok[neHne WHTEpBaJOB BBIMTYKIOCTH Trpaduka
(GbyHKIMH, TOUEK Tepernda

4. Ilpogeccuonansrno-opuenmuposannoe cooeporcarue
Pemenne 3a1a4 Ha HAXOXKICHUE ONITUMAIIEHOTO PE3yiIbTaTa C
TIOMOIIBIO IPON3BOTHOM B IPAaKTHYECKUX 3a/1a4ax

Konmponsnan paooma N I3 no meme «llpumenenue 2
RPOUIEOOHON K UCCICOOBANIIO PYHKUNUIL)
Tema 10. NHauBUAYyAJILHBIA POEKT YMeTb paboTats ¢ MaHENbI0 HHCTPYMEHTOB.
[MpaBuna odopmireHHS 1. Crpykrypa npeseHTanun 2 BeraBasiTh WILTIOCTpAIUY, AUATPAMMBI, CXEMBI
ANIEKTPOHHOMN 2. TpebGoBaHus K 0PpOPMIICHHIO HILTIOCTPALIUIL, ANArpamMmm,
TIPE3CHTALHN. CXeM
Paznen 2. «I'eomerpus» 14
Tema 2.5 1.  O0bBeM NpsIMOYTOJILHOTO Mapajuieleine/ia AKTyaau3upoBaTh (HaKThl U METO/bI ITTAHUMETPHUH, PEJICBAHTHBIE TEME.
OO6BeMsI Ten 2. O06bem npsmoii npu3Mbl. OObeM HaKIIOHHOW ITPU3MBI OOBACHIATB, KaK HM3MEpSIOTCS OOBEMBI TEJ, MPOBOAS AHAJIOTHIO C
3. OObeM nuIMHApA HM3MEpEHUEM IOl MHOTOYTOJIbHUKOB.
4. OOBeM nupaMuIbI S D opMyIHPOBATH OCHOBHEIC CBOIICTBAa 00BEMOB.
5. OOBeM KoHyca H3yuates dhopmynsl 06bEMa IPAMOYTONBHOTO MapajuieNenunea, Ipu3Mbl 1
6. O0Obem mapa. O0beM MIapOBOr0 CETMEHTA, IAPOBOTO CIIOS 1 THPaMUIBL, YCCYEHHON MHPAMHIBL.
IIapOBOTr0 CEKTOpA. IIomans C(I)CPBI BeIuucasTh 00bEM TIPU3MBI 1 TUPAMHUIBI ITO UX DJIEMCHTAaM.
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IIpakTHyeckune 3aHATHS
1. Pemrenue 3asau Ha BEIYHCIEHHE 00bEMa MHOTOTPaHHHUKOB
(mpu3ma, mupamMmuIa)

IIpuMeHsiTe 00BEM AN pPEUICHUS CTEPEOMETPUYECKUX 3aJad M Ul
HaXO0XKJCHUS T€OMETPUUECKUX BEJINYHH.
Hcnons3oBaTh (GopMyisl 00BEMOB: HWIMHAPA, KOHYCAa M yCEYEHHOTO

2. Pemienue 3a1a4y Ha HAX0X/IEHUE 0OBEMOB TeJl BPAILICHUS 4 KOHYcCa.
3. Pemenne 3amau Ha HaxoXJeHHWE oObEMa IIapa, IUIOLIAIH PemaTh cTrepeoMeTprUecKye 3a/1a4H, CBA3aHHBIE C BEIYUCICHHEM 00BEMOB.
cdepsl @opMyIHpPOBaTH OMNpECICHHE NIAPOBOIO CETMEHTA, IAapOBOTO CIIOS,
4. VYpok 06001eHns ¥ cCUCTeMaTU3aluK 3HAaHUH IIapOBOT0 CEKTOPA.
IIpumensiTe (GopMyIbl ATSI HAXOXAEHUA OOBEMOB IAPOBOTO CETMEHTA,
IIapOBOT0 CEKTOPA.
Konmposnan padoma Vo 14 no meve «Obverms mew > PemaThb crepeomerpuyecKkue 3aqadyM, CBsI3aHHbIE C OOBEMOM Iapa M
IUIOMIAIBI0 Chepsl
MopaennpoBaTh peajibHbIE CHTYalliM Ha sI3bIKE T'€OMETPHH, HCCIIEA0BATh
MTOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHHEM reOMETPUUYECKUX TTOHITHHA
Tema 11. NHauBUAYyaJbLHBIA MPOEKT O3HAKOMHThLCSH CO CTPYKTYPOH U COIEPKAaHUEM TE3UCOB.
AHanu3 mpoexTa o 1. IloaroroBka 3allUTHOM peyH. 4 YMeTh oTOMpaTh MaTepHa A BEICTYIUICHHS.
KPHUTEPHUSIM BHEIIHEH
ouenkw. [Toaroroska
TE3UCOB JOKJIa]a.
Pa3nen 1. «Aaredpa u Hayaja MATEMATHYECKOr0 AHATN32» 11
Tema 1.10 /. TlepBooOpa3znast. [IpaBuia HaX 0K AEHUS TIEPBOOOPA3HBIX OnepupoBaTh NMOHSATHIMHU: NIEPBOOOpa3Hasi, MHTErpaJl.
Hurerpan 2. ILioma b KPUBOJIHHEHHO TPAIICIIH 1 HHTErPal 5 Haxoaute neppoo6pasHble JIeMeHTapHbIX QYHKLUIL; BBIYMCIATH HHTErpal
3. MeTobl BRIYMCIICHNS HHTETPANIOB 1o opmyne Hetorona—JlefiGunma.
3HAKOMHUTLCS C MCTOPHeli Pa3BUTHS MATEMATHUECKOTO aHAITH32a
4. Teomerpuueckre NPHIOKEHUST HEOIIPEIEICHHOTO HHTErpaia
IIpakTnyeckue 3aHATHS
1. HaxoxneHue mnepBOOOpPa3HBIX JIIEMEHTAPHBIX (QYHKIHH.
Brruncienue unTerpanos mo ¢popmyie Herotona—Jlelioauma.
2. Brlumncnenue miaom@aael ¢ mOMOIIbI0 HHTETPAIOB y,
3. IlpumeHeHHe NPOU3ZBOAHOM M HHTErpaja K pELICHUIO
MPaKTHYECKHUX 3a7a4
4. TlpunoxxeHus MHTETpana JJIsi HAXOXKICHHS (U3MYECKUX U
Te€OMETPUYECKHUX BEITHNYNH
5. lpogeccuonansno-opuenmuposarnnoe cooepircanue
Pewrenve 3ama4 Ha NpUMEHEHHWE MHTErpajia Julsl BBIYHUCICHMS
(U3NYECKUX U SKOHOMUYECKUX BEITMYHH
Konmponsnasn paboma Ve 15 no meme «Bnmespany 2
Tema 11. NHauBUAYyaJIbLHBIA NPOEKT OBiagers 3HaHUAMH 00 OCOOCHHOCTSIX ITyOJIMYHOTO BBICTYIUICHHS U
AHanu3 npoekra Io 1. KymibTypa BBICTYIUICHHS. 2 OCHOBHBIX IIpHUEMaX MOJICP)KaHNsl BHUMAHUS &y TUTOPHH.

KPHUTEPHUSIM BHEIIHEH
oueHku. [Togroroska
TE3UCOB JOKIAJa.
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Paznen 2. «I'eomeTpusi»

16

Tema 2.6 1. Tlomstue Bekropa. PaBeHcTBo BekTopoB. CnoxeHue U AKTyanu3upoBaTh (PakThl ¥ METOJbI IUIAHUMETPHHU, PEJICBAHTHHIE TEME,
Bekrops! B BBIYNTAHHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YHCIIO 73 IIPOBOANUTH aHAJIOTHU.
MIPOCTPAHCTBE 2. Kowmmanapaele BekTopbl. IlpaBuio mapamienenumnesna. OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.
Pazno)xeHne BEKTOpa 1o TpeM BEKTOpam D opmMyaHpoBaTH IPABUIIO NTAPAILIEITIEITUITEAA [IPU CIIOKESHUH BEKTOPOB.
IIpakTHYecKne 3aHATHSA 2 Cki1aabIBaTh, BLIYMTATH BEKTOPHI, YMHOKATh BEKTOP Ha YHCIIO.
1. Pemenwue 3a1a4 o TeMe « BeKTops! B MpocTpaHCTBE H3y4aTh OCHOBHBIE CBOMCTBA STHX OIEPALIHH.
Tema 2.7 1. IlpsmMoyronpHas cucTeMa KOOPJAMHAT B IPOCTPAHCTBE. JlaBaTh omnpeieneHue IPsMOYTOJIBHONM CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
Merton KoOpANHAT B Koopmunater Bektopa. CBs3p MeXAy KOOpAMHATAMHU BbIpa3uTs KOOpAMHATHI BEKTOpA Yepe3 KOOPAUHATHI €T0 KOHIIOB.
MPOCTPAHCTBE BEKTOPOB U KOOPAMHATAMU TOUYEK y Hcnons3oBaTh GopMyity JUIMHBI BEKTOPA M PACCTOSHUS MEXKY TOUKAMH.
2. CkamsipHOE TIPOM3BEJCHHE BEKTOPOB. BbIUMCIIEHHE YITIOB BeipakaTh CckalsipHOE NPOU3BEIEHHE BEKTOPOB Y€pe3 MX KOOPIUHATHL,
MEXIY NPSIMBIMH M INIOCKOCTSIMU BBIYHCJIATD YTOJ MEKAY JBYMS BEKTOPAMH, ABYMsI IPSMBIMH.
3. JIBwxkeHue HaxoauTh yrom Mexay NpsMOH M IIIOCKOCTBIO, YTOJI MEXAY IBYMs
TpaKTHYeCKHe 3aHATHSI IUTOCKOCTSIMH aHAJTUTUYECKIMHU METOAAMH.
1. IIpocreiimue 3a1a4n B KOOpAUHATAX Hcnons3oBaTh hopMyITy pacCTOSHHSA OT TOUKHU [0 INIOCKOCTH
2. Pemienue 3ama4 1o reMe «BeKTOpE» Ha HAXOXKICHUE CYMMBI
BEKTOPOB M NPOW3BEACHHS BEKTOpa HA YHCIO, YIria MEXIy 2
BEKTOpPAaMH, CKAaSIPHOTO  TPOM3BENCHHSA,  PA3IOKEHHE
BEKTOpa 10 JBYM HEKOUIMHEapHBIM BEKTOpaM B
KOOpJMHATHOM (opme.
Konmponsnan paooma Ne 16 no meme «Bexmopst & 2
npocmparcmee. Memoo KOOpOUHam 8 RPOCIHPANCIIEe)
Tema 11. Lpogeccuonansno-opuenmuposannoe cooepicanie OBJafeTh TEPMHUHOJIOTHEH 1 TPO(ECCHOHATBHOMN JIEKCHKOH.
®opmsbl M IpUHUKIEL | WHIABUAYATbHBIH MPOEKT
po(heCCHOHAITBHON, 1. Tepmunonorus u npodeccroHanbHas JIEKCHKa. )
COIIMATBHON H
MEXKYJIbTYPHOI
KOMMYHHKAIIVH.
Pasjen 3. «BeposAITHOCTD U CTATHCTHKA» 30
Tema 3. 1 1. TIlpaBuno  mpoussenenus. IlepectaHoBku.  PasmereHus. Hcnonb30BaTh NpaBWIO YMHOXKEHHS ISl TIEPEUHCIICHHS COOBITHIH B
KombOunaroprka CoueTaHus 1 UX CBOICTBA 4 CITy4ailHOM OTIBITE.
2. bunom Hetotona IMonb3oBaThest hopmystol U TpeyronbHUKOM [lackans [y omnpeneneHus
IIpakTHYecKHe 3aHATHSA HHACIa CouCTAIH
1. PemeHue 3a1a4 Ha pa3MEILEHUs U COYETaHUS 2
2. Pemienue 3ama4 Ha npuMeHeHne Gopmyiiel 6uHOMa HeloTOHA
IIpY BO3BEJICHHUHM JBYWICHA B HATYPaJIbHYIO CTCIICHb
Tema 3.2 1. Cobprrust.  KomOmnamm — coObrtnit.  IIpoTmBomomnoxHOe BbiesnsiTe Ha MpUMepax CIydaiHbIE COOBITHS B OIMUCAHHOM CIyYalHOM
DOneMeHTsI TEOpUU coObITHE. BeposTHOCTE cOOBITHS OTIBITE.
BEPOSITHOCTEN 2. CnoxeHue BEPOSITHOCTEN. He3saBucumeie COOBITHSI. 6 ®opMyIHPOBATH YCIOBUS IPOBEACHUS CIIy4aliHOTO OIIBITA.
YMHOXEHHE BepOSITHOCTEH HaxoauTh BepOSATHOCTH COOBITHI B ONBITAX C PABHOBO3MOXKHBIMH HCXOaMH.
3. CraTucTHdeckasi BEpOsSTHOCTb Pemare 3a1a4u ¢ ucronb3oBaHueM (HOPMYJIBI CII0KEHHUS BEPOSTHOCTEH
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IIpakTHyeckune 3aHATHS

1. Pemenne 3amay  Ha  BBIYHCIICHHE
UCIIOJIb30BaHUEM (POPMYJT KOMOMHATOPHKH. Perienue 3amay
Ha BBIUUCIICHUE BEPOSITHOCTEH CIIOKHBIX COOBITHI

BEPOSTHOCTEH ¢

Pematp 3a7auM Ha HaxOXXAEHHE BEPOATHOCTEH COOBITHH, B TOM 4YHCIIE
YCIIOBHBIX C MTOMOIIBIO JIEpeBa CIyYalHOTO OIBITA.

OmnpeneasaTh HE3aBUCUMOCTb COOBITHI MO (hopMylie M TIO OpraHu3alyu
CJIy4alfHOTO OIBITa

IMpaxruueckas pa6ora Berwucienue eseposmuocmen ¢ Pa30uBaTh CIOXKHBIC SKCIIEPUMEHTHI Ha OTACTHHBIC HCITBITAHHS.
UCNOTBIOBAHUEM POPMYTI KOMOUHAIIOPUKHU OcBauBaTh NOHATHS: UCIIBITAHNUE, CEPUS HE3ABUCUMBIX UCTIBITAHUH.
IIpakTHyeckas padora  Buuucienue — eepoammHocmen IIpuBoaAUTH PUMePBHI CEPUIl HE3AaBUCUMBIX HCIIBITAHUM.
CHIOHCHBIX COOBIMUH Pemath 3aga4m Ha MOMCK BEPOSITHOCTEH COOBITHHA B CEpHH HCIIBITAHUHA 110
[IEpPBOro ycnexa u B cepusix ucnblTanuii bepuyim.
Tema 12. Lpogeccuonansno-opuenmuposannoe cooeporcarue OcBanBath BUIBI U (YOPMBI JISIIOBON KOMMYHHKAITHH.
JenoBoii cTuib NnauBuayaabHBbIH MPOEKT Pacno3HaBaTh pekiiaMHbIE TEKCTHI B IPO()ECCUOHATILHON IEATETLHOCTH.
1. Buaer nokymenTtoB. Bumel u  Qopmbl  menoBoit
KOMMYHHKAIHH. Pexiamusie TEKCTHI B

HpO(I)CCCPIOHaHLHOI;‘I JACATCIBHOCTHU

Tema 3.3
CratucTuka

1. Cny4aiiHble BeTUYUHBI

2. lleHnTpanbHble TEHICHIIUN

3. Meps pa3bpoca

4. HenpepbIBHBIE ClTy4aliHbIE BEJTMYMHEI (PacIIpeaeICHNs)

5. HopmanbHOE pacnpeseneHue

IIpakTHyeckune 3aHATHS

1. Pemenue 3a1a4 Ha pacnpeeacHNe JaHHBIX

2. Pemienue 3agau Ha HaXOKAEHHE YHCIIOBBIX XapAKTEPUCTUK
BBIOOPKH

3. Pemrenue 3aau Ha rpayuueckoe NpelOCTaBICHNE JaHHbIX

Llpogeccuonansno-opuenmuposarnoe cooepircanie
[pakTtuyeckasi padota Awazus, ofpabomra u paguveckoe
HPeOOCIABEeHUE OUNHIBIX

Konmponsnan paboma Ve 17 no memamn «Kombunamopura.
Dnemenmor meopuu seposmuocmen. Cmamucmuray

OcBanBaTh TOHATHA: CllydaiiHas BEJIUYMHA, paclpelesieHHe, Tadauia
pacnpeeeHus, TuarpaMMa pacripeaeICHus.

H3BaexkaTs nHGOPMAIUIO U3 TAOJHII U TUATPAMM, HCMOJIB30BAThH TAaOIHIIBI
Y THarpaMMEI JUTS IPECTAaBICHUS CTATUCTUICCKUX JTAHHBIX.

HaxoguTs omucatebHbIC XapaKTEPUCTHKH TAHHBIX.
BoiiBuraTh, KpUTHKOBATHL  THIOTE3bI O
HM3MEHYMBOCTH U ONPECNSoNuX e€ (hakTopax
IpuBoaUTH MPUMEPHI PACIPEICICHUH, B TOM YHCIEC T€OMETPUYECKOTO U
OMHOMHAILHOTIO.

CpaBHMBATbH paclpeieSiCHUsl CIy4alHbIX BETHYUH

HaxoauThb 3Hau€HUS CyMMBI U IPOU3BEICHUS CIIyYaliHbIX BEIUYMH.

XapakTepe  CIy4dalHoM

CtponTth ¥  pacmo3HaBaThb  I'€OMETPHYECKOE M OMHOMHAJIBHOE
pacnpeneieHue

OcBanBaTh NOHATHE MATEMAaTHYECKOTO OXKHIAHHS.

IIpuBoauTL M 00CYX1AaTh IPUMEPH NPHUMEHEHUS MaTeMaTHIECKOTo

OXHIaHMS.
BbIunciasiTh MaTeMaTHUECKOE OKUIAHHUE.

Hcnoan3oBaTh MOHSITHE MaTEeMaTUYECKOTO OXKHIAHMUS M €ro CBOMCTBa mpu
pelLIeHuN 3aa4.

HaxoauTh 1mo M3BEeCTHBIM (OpPMyJIaM MaTeMaTHUECKOE OXKHIAHHE CYMMEI
CIIy4aliHbIX BEIMYHH.

HaxoauTsb 110 n3BeCTHBIM (pOpMyITaM MaTeMaTHIECKHE 0XKUAAHHS CITyqaitHbIX
BEJIMYMH, UMEIOMINX T€OMETPHUECKOE 1 ONHOMHAILHOE pacipeAeIeHHs
OcBauBaTh TNOHATUS: IUCHEPCHUSA, CTAHAAPTHOE OTKIOHEHHE CIydyalHOU
BEJINYHHBI.

HaxoauThb Ancrnepcuio no pacipeeieHHIo.

HaxoauTh 10 u3BeCTHBIM (hOpMyJiaM JIUCIIEPCHIO T'€OMETPUYECKOro |
OMHOMHAJILHOTO paclpeesIeHUs
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3HAKOMHUTBCH C BBIOOPOYHBIM METO/IOM HCCJIEJOBAaHHSI COBOKYIHOCTH
JTAHHBIX.

OcBanBaTh NOHATUS: HENPEPBIBHAS CllyuyailHas BEIMYUHA, HENPEPHIBHOE
pacmipeznesnenue, QyHKIHS ITIOTHOCTH BEPOSITHOCTH.

IIpuBOANTH NPpUMeEPBI HENPEPHIBHBIX CITyYaHHBIX BEJINYHH.

OcBauBaTh MOHATHS: HOPMAJIEHOE PACTIPEACIICHHUE.

BbiageasiTe 10 ONUCAaHUIO CIy4yailHble BEJIMYMHBI, pPACIPEAEIEHHBIE IO
HOPMaJIbHOMY 3aKOHY.

IIpuBoauTs  mpuMepbl  337a4,  NPUBOJIMIMX K  HOPMaJIbHOMY
pacIpeeICHHIO.
Tema 12. NuauBuaya bHbIH NPOEKT O3HaKkOMHTBCA C  KPUTEpUSAMH  OIEHKH  TPOEKTa:  aKTyaJIbHOCTH
[Ty6nuunas 3ammra 1. 3ammTa HHIMBUIYaTbHBIX IIPOEKTOB. 4 MpoOJIeMaTHKN TPOEKTa, KOPPEKTHOCTh MMOCTAHOBKH IIENICH, OMpeaeIcHueM
MPOEKTOB 3aJa4, ypOBHEM CaMOCTOSATEIBHOCTH.
IHoBTOpeEHuUe, IIpakTnyeckue 3aHATHS PemiaTh mpukiasHbBIE 337a4M U3 Pa3NUYHBIX 00JacTed HayKd M peaslbHOM
odod1menne, 1. IlpousBogHas. Beruucinenuss npousBonHod. IIpumenenue KU3HH C TIOMOIIBIO OCHOBHBIX MOHATHH Kypca anreOpbl W Hadal
cucTeMaTH3anust IPOU3BOAHOM K HCCIENOBAHHUIO (DYHKIUH M HOCTPOCHHIO MaTeMaTH4eCKOro aHalIu3a.
3HAHUH rpaduka Bb10MpaTh onTUMaNbHBIE CIIOCOOBI BEIYUCICHHH.
2. IlepBooOpasnas. Murerpan. HaxokaeHue HeonpeneaeHHBIX Hcnoan3oBaTh Ui pelIeHUs 3ajjad ypaBHEHUS, HEPABEHCTBA M CUCTEMBI
MHTETPAJIOB. BeIuncieHne onpeneneHHbIX HHTErPaIoB ypaBHEHHI, CBOMCTBa QYHKIMH 1 rpadKOB
3. IlepBooOpaznas.  Muterpan. I[lnomaap  KpHBOJMHEHHOMH
Tpaneuuu
2 Pemraty mpocredimme 3amaun  Ha HAXOXKICHHE MJIWMH W YIJIOB B
4. TInomaas NOBEPXHOCTH TEL. reoMeTpuueckux (urypax, mnpuMeHsATh TeopeMmy Iludaropa, Teopemsl
OOBEMBI Te. CHHYCOB U KOCHHYCOB.
Bexkropsl. Meton koopauHaT HaxoauTh 1iona b MHOIOyroJIbHUKA, KpyTa.
PacnosHaBaTh 1oJ00HbIe QUTYphl, HAXOJUTH OTHOIISHHUS JUIMH U IUIOMaaeH.
Hcnonb30BaTh MpU pEeLICHUH CTEPEOMETPUUECKHUX 3a7ad (aKThl U METOJbI
TUTAHUMETPHUH
5. Kombunatopuka, 3JIEMEHTHI TEOpUu BEPOSTHOCTEH. IloBTOPATH N3yUYEeHHOE U BHICTPAUBATh CUCTEMY 3HAHUM
Craructuka. UncioBble XapakTEepHCTHKI
Tema 12. NHauBuAya bHBIH NPOEKT O3HAaKOMHTBCA C  KPUTEpUSAMH  OLIGHKM  IPOEKTa:  aKTyaJbHOCTH
[Ty6nmynast 3ammra 1. 3ammTa HHIMBUIYaTbHBIX IIPOEKTOB. 2 po0IeMaTuK! MPOEKTa, KOPPEKTHOCTh MOCTAHOBKH IEJIeH, OIpeJelieHueM
MPOEKTOB 3aJa4, ypOBHEM CaMOCTOSATENIBHOCTH.
Bceero: 236
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16.
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21.

22.
23.
24.
25.
26.
217.
28.

29.
30.
31.

HNPUMEPHBIE TEMbI UHAUBUY AJIBHBIX ITPOEKTOB

. Marematurka B Oyaymiei CienuaabHOCTH.

. [IpuMeHeHne CIOXKHBIX TPOLEHTOB B 3KOHOMHUYECKUX pacueTax.
. MatpuuHnas anreOpa B 5JKOHOMUKE.

. duHaHCOBas MaTeMaTHKa.

. CpenHue 3HaueHus ¥ X NIPUMEHEHUE B CTATUCTHUKE.

. MaTtemaruka - ocHOBa OyXTajlTepCcKOro yuéra.

. CIl10XHbIE TPOLIEHTHI B PEAJILHOM KU3HMU.

. Byxranrepckuii yuer kak QyHKUUS yIIpaBICHHS

. [Ipodeccus oyxranrep (Pazpaborka Tecta)

A B npodeccun oyxranrep (CocTaBieHHe 3cce)

Ucropust pazButus OyXraaTepcKkoro ydera

CranoBneHue 1 pa3Butue yueta B Poccun

CoBpeMeHHOE MPEeICTABIECHUE O OYXTalITEPCKOM YUeTe

TpynoBbie GyHKIIUM W TPYIOBBIE NEHCTBUS OyXraiTepa B COOTBETCTBUU C
[IpodeccroHaIbHBIMU CTaHAApTaMU OyXrajaTepa

CoBpeMeHHOe 1 OyyIiee cocTostHue mpodeccuu dyxraiarepa

JIOKYMEHTBI B OyXTraiaTepcKOM yueTe

Odopmiienne n 00paboTka OyXralTepcKuX JOKYMEHTOB

Cuera Oyxrantepckoro yuyera. /J[BoiiHas 3anuch Ha cyeTax

CocraBnenue Oyxrantepckoro OanaHca Maimoro upeanpustus (OusHec-
TIJ1aH)

Opranuzanus NOpeANpPUHUMATENBCKONH — AedarenbHOcTH.  [IpoOnembr  ee
peanu3alnuy Ha COBPEMEHHOM 3Talle pa3BUTHS.

Ponp manoro OuzHeca B pa3BUTHUM  ASKOHOMUKM P®  (peruona,
MYHUIIUTIATLHOTO 00pa30BaHus).

HcnpaBnenue ommOok B OyXrajaTepckoM y4eTe

Opranuzanus OyxXraJaTepcKoro yyera Ha MpearnpusTHH

Oco0eHHOCTH OyXTanTepCKOro yueTa B 3apyO0eKHbIX CTpaHaxX

KpeauTts! u mporieHTH B )KU3HH COBPEMEHHOTO YEIOBEKa.

[TporieHTH! 1 6AHKOBCKHE PACUETHI.

[IpouieHTHI U KpeauT

JIeHbru JTI00AT CUeT, WK AJIEMEHTHI (PMHAHCOBOM MaTeMaTHKH (TIPOIICHTHI,
KpPEJIUTHI, BKIAbI).

PazpaboTtka nuuHOM prHAHCOBOM CTpaTeruu

CpaBHUTENBHBIN aHATU3 TEXHOJIOTUN THTepHET-TOProBIIH.

Tema, npeaJIoKEHHAs CTYAEHTOM.



3. YCJIOBUSA PEAJIN3AIIAM ITPOTPAMMBbBI YYEBHOM
JANCHUIIJIMHBI
3.1TpeboBaHus K MATEPUATBbHO-TEXHUYECKOMY 00eCIeYeHH 0

Peanuzanus yuebnoit nucuummunbl OJl. 07 Marematuka TpeOyeT HaaUdus
kaOuHeTra oO0Ieo0pa3oBaTEeNbHBIX JUCIUIUIMH — Yy4eOHas ayAauTopus s
MIPOBEICHUS 3aHSATHA JICKIIMOHHOTO THUIA, MPAKTUYECKOTO THIA, TPYMNIOBBIX U
WHINBUIYATbHBIX KOHCYJBTAIlMK, TEKYIIETO KOHTPOISI H TMPOMEKYTOYHOU
aTTecTaluu.

O6opynoBanue yueOHOro KabnHeTa: KOMIUIEKT y4eOHOM Mebenu:

-Jlocka yueOHast (MeyioBasi);

-pabouee MecTo npenogaBaTes;

~-CTOJIbI, CTYJIbs (25 oOyJaromuxcs).

TexHuueckue cpeacTBa 00ydeHUs:

-KOMIIBIOTEP, KIaBUATYypa, MbIIlIb, C JOCTYNIOM K HTepHET-pecypcam;

-TIPUHTEP.

CpencTBa BU3yanu3aliu, HarjasiAHbIe MOCOoOUs:

-3JIEKTPOHHBINA KOMIUIEKT IEMOHCTPAIIMOHHBIX YUCOHBIX TaOIHIIL;

-KOMIUIEKT YE€PTEKHOTO 000pYAOBAHUS M MPUCTIOCOOIICHU;

-KOMIUIEKT JIEKTPOHHBIX CPEICTB 00yUEHHUS ISl KaOMHETa MaTEMaTHKH,

-KOMIUIEKT HATJISTHBIX TTOCOOUH.

3.2.1lepeyeHb  HOPMATHUBHBIX  IPABOBbLIX JOKYMEHTOB, OCHOBHOW M
JAOIOJIHUTEJIbHON Y4eOHOU JIUTEepaTypPbl, HCOOXOAUMOM /i1 OCBOCHUS Y4EOHOI0
npeaMeTa MaTeMaTHuKAa

HopmaTtuBHBIE TPaBOBBIE IOKYMEHTHI:

1. ®enepanbHbiii 3akoH oT 29.12.2012 Ne 273-®3 «O0 o6pa3oBaHuM B
Poccuiickon denepanum.

2. [Tpuka3z Munobpuayku Poccun ot 17.05.2012 Ne 413 «OO0 yTBepkaeHUH
deneparbHOr0 roCyIapCTBEHHOTO 00pa30BaTENIBHOTO CTaHAApTa CPETHETO
(mostHOT0) 00IIIETO 00Pa30BAHUS.

3. [Tpukaz MunuctepctBa npocsenieHus P® ot 18 mas 2023 r. Ne 371 «O6
yTBepxkJaeHUU (¢eaepaibHOll  00pa30BaTEeIbHOM MpOrpaMMbl  CPEIHETO
00111ero 00pa3oBaHUsD)

4. ®denepanbHbli rOCYIapCTBEHHBI 00pa30BATENbHBIN CTaHAAPT CPEAHETO
npodeccuoHanbHOro o0pazoBaHus 1o crnenuanbHoct 38.02.03
OnepanioHHasi AE€SATEIbHOCTh B JIOTUCTUKE, YTBEPAKIACHHBIA MPUKA30M



MunucrepctBa oOpazoBanusi W Hayku Poccwuiickoit denepamuu ot
21.04.2022 No257.

3. [Ipuka3z Munnpocsemenus Poccuu ot 24.08.2022 Ne 762 «O0 yTBepKICHUH
[Topsinka opraHu3an U OCYIIECTBICHUS 00pa30BaTEIbHON ACATEILHOCTU
no o0pa3oBaTeNbHBIM IMpPOTpaMMaM  CpPEOHEro  Mpo(ecCHOHATBLHOTO
00pa3oBaHUsI;

6. [Tpukaz MunnpocBemenus Poccun ot 01.02.2024 Ne62 «O BHeceHuu
U3MEHEHU B  HEKOTOpble TMpuKa3zbl MUHHUCTEPCTBA  MPOCBELICHUS
Poccuiickoii ®epepanun, kacaromigecs ¢eaepaibHbIX 00pa30BaTebHbBIX
OporpaMM OCHOBHOIO oO0miero oOpa3oBaHHMsl W CPEIHEro  OOIIEro
00pazoBaHU,;

7. IIpukaz Munnpocsemenuss Poccun ot 21.02.2024 Nell9 «O BHeceHuu
u3MeHeHnd B mnpuisiokeHus Ne 1 m Ne 2 k mnpukazy MuHucTtepcTBa
npocsenienust Poccuiickoii @enepanuu ot 21 centsiops 2022 r. N 858 «O6
yTBEpXKIeHUn (enepanbHOr0 TMepedyHs Yy4eOHWKOB, JOMYIICHHBIX K
UCIIOJB30BAHUIO  MpPU  pealiM3alldd  HUMEIOLIUX  TOCYJapCTBEHHYIO
aKKpeIuTaluio  o0pa3oBaTebHBIX  MPOTPAMM  HAYaJIbHOTO  OOINIEro,
OCHOBHOT'O 00IIIeTO, CcpeaHero oOmero oOpa3oBaHUS OpraHU3alMSIMU,
OCYLIECTBJISIOIIMMUA  00pa30BaTEIbHYIO JI€ATENbHOCTh U YCTAHOBIIEHUS
MPEACIBHOTO CPOKA UCIIOIB30BAaHUS UCKITIOUCHHBIX YUEOHUKOBY;

8. [Tucemo MunuctepctBa npocsenienuss PO ot 1 mapra 2023 r. Ne 05-592 «O
HaIpaBJIeHUN peKoMeHaauui» («Pexomenmanuu mo peaausaiy CpeaHero
oO1mero o0pa3oBaHusi B Ipeiesiax OCBOCHUsI 00pa30BaTeIbHON MPOrpaMMbl
cpenHero nmpohecCuoHATBHOTO 00Pa30BaAHUS»)

OcHoBHas nuTeparypa

1. AsmmoB, IlaBkat Apu¢mrkanoBuy. Maremaruka: anreOpa W Hayaia
MaTEMaTUYECKOro aHalu3a, reomeTpus. Anredpa W Hadaja MaTeMaTHUYeCKOro
ananu3a. 10—11 kmaccsl : 6a30BbIi U yriyOn€HHBIN ypoBHM : yueOHuk / L. A.
Annmos, FO. M. Kossirun, M. B. TkauéBa [u ap.]. — 10-e u3z., crep. — Mockasa:
IIpocBemenne, 2022. — 463, [1] c. : un. ISBN 978-5-09-087759-6. [caiiT]. -
Matemaruka: anreOpa ¥ Hayaja MaTeMaTUYeCKOro aHaiau3a, reoMerpus. Anreodpa
U Hayaja MareMatudeckoro aHamuza. 10-11 knaccel. ba3oBblil M yriiy0aEHHBIN
ypoBHU. DDV (prosv.ru)

2. ArtanacsaH, JleBon CepreeBuu. MaremaTuka: anrebpa u Hayana
MaTEeMaTUYECKOro aHanusa, reomerpus. ['eomerpus. 10—11 kmaccel: yueb. ans
o0mreobpasoBar. opranuzaiuii: 6a3oBbeii 1 yriyou. ypoBuu/[JI.C. AtanacsH u np.].
— 10-e u3zn., crep. — M.: [Ipocsemienue, 2022.—287 c.: wi. — (MI'Y — mikoue).
ISBN 978-5-09-087645-2 [cair]. - Marematuka: aiarebpa W Hayaja
MaTeMaTH4YeCKOro aHaiu3a, reomerpus. ['eomerpud. 10-11 knaccel. ba3oBwil U
yriyOn€HHBIN YpoBHU. DDV (prosv.ru)

3. AdanacbeB, B. B. OcHOBbI y4eOHO-UCCIIENOBATENBCKON ACSITENBHOCTH :



ydeOHOe MocoOue sl cpeaHero mpodeccuoHalbHOro obpaszoBanus / B. B.
Adanacwes, O. B. I'pubkosa, JI. . YkonoBa. — Mocksa : U3parensctBo FOpaiit,
2023. — 154 c. — (IlpodeccuonanpHOE 0Opa3oBaHUE). —

ISBN 978-5-534-10342-7. — Tekcr : osnektpoHHbld // (OOpazoBaTeiabHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/517735

4. BaiikoBa, JI. A. OcCHOBBl y4eOHO-HUCCIIEIOBATEIILCKON AESATEILHOCTH :
yyeObHOoe TmocolOue g cpeaHero mnpodeccuoHabHOTO  00pa3oBanus / JI.
A. BaiikoBa. — 2-¢ u3a., ucnp. u gomn. — Mocksa : M3narensctBo FOpaiit, 2024.
— 122 ¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-12527-6.
— TexkcT : anextponHHsIii / OOpa3zoBarensHas matdopma FOpaitt [caiT].

— URL: https://urait.ru/bcode/542375 .

JlonoHUTENbHAS TUTEpATypa
1. BoromonoB, Huxosaii BacuabeBuu. Marematuka. VYriuyOiaeHHbIN
ypoBeHb. 10—11 kmaccel : yueOHWK mJis cpeaHero obmiero obpazoBanus / H.
B. boromornosg, II. . Camoiinenko. — 5-e uza., nepepad. u gomn. — Mocksa :
M3patensctBo IOpaiit, 2023. — 398 ¢. — (OOmeo6pa3zoBaTeNbHbId TUKIT). —
ISBN 978-5-534-16224-0. — Tekcr : onekTpoHHbI // OOpa3zoBarenbHas
miargopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/530642

2. BboromousioB, Hukonaii BacuiabeBnu. MaTtemaTuka. 3ajauu ¢ pelICHUSIMU:
yyeObHOe TmocoOue s cpeaHero mpodeccuoHanbHOro obpaszoBanus / H.
B. boromonoB. — 2-e u3., uchp. u aon. — Mocka: M3narensctBo FOpaiit, 2023.
— 755 ¢. — (Ilpodeccuonansuoe obpazopanue). — ISBN 978-5-534-16211-0.
— Texcr: anexktponHbIii // O6pazoBaTenbHas maatdopma FOpait [caitt].

— URL: https://urait.ru/bcode/530620

3. Ila0ynun, Muxaun HBaHoBuY. AnreOpa M Havajga MaTeMaTHYECKOTO
aHanu3a. /[unakruueckue marepuansl Kk yueOHuky LII.A. AnmumoBa u npyrux. 10
Kiacc: ydeb. mocobue mig oOiieoOpa3oBar. opraHu3anuii : 0a30BbIA M yIIIyOI.
ypoBau / M. W. Illabynun, M. B. TkaueBa, H. E. ®énopoBa — Mockaa:
[Ipocsemenune, 2023. — 207 c. : un. ISBN 978-5-09-096401-2.

4. la0ynun, Muxann HBaHoBHY. Anrebpa W Hadala MaTeMaTUYECKOTO
aHanm3a. Jlunaktudeckue matepuansl K yueOHuky LIILA. AnumoBa u apyrux. 11
Kiacc: ydeb. mocobue misg oOiieoOpa3oBar. opraHu3anuii : 0a30BBIA M yTIIyOI.
ypopau / M. W. Illabynmn, M. B. TkaueBa, H. E. ®&mopoBa — Mockaa:
[Ipocsewenune, 2023. — 191 c. : un. ISBN 978-5-09-057438-9.

5. Kpynuna, Hatanbs HukonaeBna. [loypounsie pa3paboTKu IO TEOMETPHH.
10 xmacc : moco6ue nnst yunrens / H.H. Kpynuna. — 2-e uzn., 3. — 288 ¢. — MockBa

: BAKO, 2021. — (B nomoup HIKOJIBHOMY YYMTEN0). — TEKCT : 3JEKTPOHHBIM.
ISBN 978-5-408-04645-4.


https://urait.ru/bcode/542375
https://urait.ru/bcode/517735
https://urait.ru/bcode/530642
https://urait.ru/bcode/530620

6. HNuenckasa, Mupa AuekcanapoBHa. [eomerpus 10-11 kiaccsl.
CaMocTosiTenbHBIE U KOHTpOJIbHbIE paboTel k yueObHuky JI.C. AtanacsHa.
Paspesnnie kapTouku coct./ M.A. Nuenckas. — Bonrorpan: Yuwmrens, 2020. — 154
c. ISBN 978-5-7057-0685-3.

7. bBopuco, E.®. OCHOBbl SKOHOMHUKH : YYEOHHUK M TPAKTUKYM JUIS
cpennero mpodeccuoHanbHOro obpaszoBanus / E. ®. bopucoB. — 7-¢ wu3m.,
nepepad. u gon. — MockBa : M3garensctBo [Opaiir, 2024. — 383 c. —
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3.31lepevyeHb MPOrpaMMHOro oodecmnevyeHusi, NpPodecCHOHAIBHBIX 0a3 JaHHBIX,
HHPOPMALMOHHBIX  CIPABOYHBIX CHCTEM  pecypcoB  HUHGPOPMALUMOHHO-
TeJIeKOMMYHUKALMOHHON ceTH «/HTepHeT», HEOO0XOAMMBIX /Jsi OCBOCHHSHA
y4eOHOro nmpeaMera MaTeMaTHKa
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3.40co0eHHOCTH  peajM3aluM  y4e0HOro mpeaMeTa MaTeMaTHKa s
00y4aromuxcsl U3 YUCJIa MHBAJIU/I0B U JIHI ¢ OTPAHUYCHHBIMH BO3MOKHOCTAMU
310POBbS

[Ipu o0OyueHun JUIl C OrPaHUYCHHBIMU BO3MOKHOCTSMH  3]I0POBBS,
IpeIyCMaTPUBACTCS MHIUBUTy TbHBIN Tpaduk oOydeHUs.

NuBanuapl u JuOAa € OrPAHUYEHHBIMU  BO3MOXHOCTSIMU — 3JI0POBBSI
oOecrieyeHbl TMEYATHBIMU M BJIEKTPOHHBIMU O0pa30BaTEIIbHBIMU peCypcaMu B
dbopmax, alanTUPOBAHHBIX K OTPAHUYCHHSIM UX 3/I0POBBSI.

JUist  ocylecTBIEHUsT MNPOUEAYp TEKYLIEro KOHTPOJS YCIEBAEMOCTU H
MPOMEKYTOUHON aTTeCTAllUM OOYydYarolIuxcsi, co3fgaroTcs (GOHALI OIEHOYHBIX
CpPEACTB, aJaNTUPOBAaHHbIE JJii WHBAJIMJIOB W JIMI C OrPaHUYCHHBIMU
BO3MOXHOCTSIMU  3[I0POBbSI M [O3BOJISIOIINE OLEHUTh JOCTHXKEHHE HUMU
3aIJIaHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMme pe3ysibTaToB
oOy4yeHus: U ypoBeHb CGHOPMHUPOBAHHOCTH BCEX KOMIETECHIIMM, 3asBJICHHBIX B
o0pa3oBaTenbHOIN MpOorpaMMme.
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4. KOHTPOJIb M1 OLIEHKA PE3YJIBTATOB OCBOEHUSI YYEFHOM
JUCIHUIIJIINHBbI
JlocTkeHre JTUYHOCTHBIX PE3yJIbTaTOB OICHWBACTCA Ha KAauYeCTBEHHOM
ypoBHe (0e3 ormeTku). ChHOpMUPOBAHHOCTh METAMPEAMETHBIX U MPEAMETHBIX
YMEHUN OIIGHWBACTCS B Oajuiax MpernojaBaTeieM B IIPOIECCE BBITIOJHCHHUS
OCHOBHBIX BHJOB YYCOHOW JEATCIBHOCTH OOYYArONIMXCS, TECTUPOBAHHUS TIO
pe3yabTaTaM TEKYIIeTro KOHTPOJIS M MPOMEXYTOYHOM aTTeCTaIlNH.

PesyabTaThl 00yyeHust Ounenka pe3yabTaToB
((popMmBI M MeTOABI)

JIMUHOCTHBIE PE3YJIBTATBI:

1) rpaxaaHckoro BOCIUTAHMS:
c(hOpMHUPOBAHHOCTD IPaXIaHCKOU NO3ULUHU
o0yyJaromerocsi Kak akKTHUBHOTO M OTBETCTBEHHOI'O YJIeHA
POCCHUICKOTO oO1iecTna, IPEICTABICHHE 0
MaTeMaTHYeCKUX OCHOBax (GYHKITMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYD, SIBICHUN, MPOUEAYP TPakJIaHCKOro
obmectBa (BBIOOPBI, OMPOCHI M JPyroe), yMEHHE
B3aUMOJICIICTBOBAaTh C COLMAIBHBIMM WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMU M Ha3HAUYCHUEM;

2) NaTpMOTHYECKOI0 BOCIIMTAHMSA:
c(hOpMHUPOBAHHOCTH poccuiickoin TPaKIaHCKOM
WJEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U HACTOSIIEMY
POCCHMCKOW MAaTeMaTHKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHKEHMSIM POCCUHCKMX MAaT€MaTHKOB M POCCUHCKON

MaTeMaTHYeCKON IIKOJIB, HCIIONIb30BaHUE 3TUX
JOCTIDKEHUM B JpYyTHX HayKax, TEXHOJOTHAX, cdepax
KOHOMMKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOrO Hapoja,
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HaHMsI,
ATHUYECKOTO TOBEJIEHUS, CBSI3AHHOTO C TMPaKTUYECKUM
MPUMEHEHUEM JIOCTKEHUN HayKM U JICITEIHbHOCTBHIO
y4€HOTO, OCO3HAHME JIMYHOTO BKJaJa B IOCTPOEHHUE
YCTOMUYMUBOTO OyAYIIErO;

4) 3CTeTH4YeCKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOUICHHE K MHpY, BKIIOUYas 3CTETUKY
MaTeMaTHYECKUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajad,
pElIeHUH, paccyXaeHUH, BOCIIPUUMYHUBOCTD K
MaTeMaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢u3uyecKoro BOCHIUTAHMSA:
c(OPMUPOBAHHOCTh YMEHHS MPUMEHAITH MaTEMaTHYCCKHEC
3HaHHUA B HWHTEpecax 370poBoro M OezomacHoro obpasa
YKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO
(3mopoBoe muTaHHe, COANIAHCUPOBAHHBIN PEXHUM 3aHATHIMA
U OTIbIXa, peryispHas (Qu3udeckass aKTHUBHOCTB),
¢u3nueckoe  COBEpIICHCTBOBAHWE  MNpPHU  3aHATHIX
CIIOPTUBHO-03/IOPOBUTEILHOM JCSITEIBHOCTHIO;

6) TpPya0BOIro BOCIIMTAHUSA:

TOTOBHOCTh K TPYJIy, OCO3HaHHE LIEHHOCTH TPYIOIO0uS,
WHTEpPEC K pasIuyHbiM cdepam  npodecCrnOHATBHON




JEATEIIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€
MPWIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymeil mpodeccu W peann30BbIBaTH COOCTBEHHBIC
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa30BaHMIO M CaMOOOPa30BaHUIO HA
MPOTSKEHUH BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B perieHnu MPaKTUYECKUX 3ama4y
MaTeMaTHU4eCKON HalpaBIeHHOCTH;

7) 3KO0JOrH4eCKOro BOCIIMTAHMS:
c(hOpMHUPOBAHHOCTh IKOJIOTHYECKON KYJbTYPBI,
MMOHUMaHUe BITUSIHUS COLIMATTbHO-9KOHOMHYECKUX
MPOIECCOB HAa COCTOSHUE NPUPOJHOW W COUUAIBHOU
Cpelbl, OCO3HAHHE r100aBHOTO Xapakrepa
9KOJIOTUYECKUX TPOOJIeM, OpUEHTAIMsSI HA TIPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWH Ui pelieHus 3a1ad B o0iacTu
OKPY’KaIOIIEeH Cpeibl, TUNTAHUPOBAHKE IMTOCTYTIKOB M OLICHKH
MX BO3MOXHBIX MOCJIEICTBUI 1151 OKPY’KAIOIIEH Cpe/bl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:
c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH B OOIIECTBEHHOM
MPAKTUKHU, TOHUMaHHEe MAaTEMaTHUECKON HayKU Kak chepbl
YEJIOBEUECKOW JEeATETbHOCTH, JTAloB €€ pa3BUTHUS U
3HAYUMOCTH JJIi Pa3BUTHUs LMBWIM3ALMU, OBJAJCHUE
S3BIKOM MaTeMaTHKU W MaTEMaTUYECKOW KyJIbTYpOH Kak
CPEICTBOM IO3HAHUS MHUPA, TOTOBHOCTh OCYLIECTBIISTH
MPOCKTHYI0O M HCCIIEOBATEIBCKYIO  JCSTEILHOCTD
WHAUBUAYAITBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATDBI

OBJajieHHe YHUBEPCATbHBIMH MO3HABATEILHBIMH
JelCTBUSIMH:

ba3zoBble 1oruyeckue AeCTBUS:

® BBLISBISITH M XapaKTEPHU30BATh CYLIECTBEHHbIE MPU3HAKU
MaTEMaTHUYECKUX OOBEKTOB, TOHATUH, OTHOUICHHIA
MEXIYy TOHITHSIMH, (OPMYIUPOBATH OMPEICICHUS
MOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM IpU3HAK
KIacCU(UKALMK, OCHOBaHUS JUIs OO0OOIICHHUS W
CpaBHEHHUs, KPUTEPUU TPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (OPMYIHUPOBATH M MPeoOpPa3OBHIBATH
CYy)KIIEHHs:  YTBEpIUTEIbHbIE W  OTPULATENbHBIC,
eIMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

® BBIIBIATH MaTeMaTH4eCKue 3aKOHOMEPHOCTH,
B3aUMOCBSI3M M TPOTHUBOpeuUns B (akrTax, TaHHBIX,
HAOMIOJIEHUSX U YTBEPKACHUSX, MPeaaratb KpUTEPHH
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

e JeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH,
JENYKTUBHBIX WM  HHAYKTUBHBIX  YMO3AKJIKOYEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

® TPOBOJUTH CaMOCTOSITENIBHO JI0Ka3aTeNIbCTBA
MaTeMaTUYeCKUX  YTBEpXKJIEHUW (TpsiMble U OT
MIPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOIUTh
OpUMEpbl U KOHTPOPUMEpPHI,  0OOCHOBBIBATH

—BBITIOJTHEHHE MPaKTHYECKHX
3aJlaHUM Ha 3aHITUIX;

— YCTHBIN ONIPOC;

— NMCbMEHHBIN OIPOC;

— CaMOCTOSITENTbHBIE Pa0OTHI,

—HMHIUBUIyaJbHBIE W TPYIIOBBIC
dbopmsr;

— TECTUPOBAHUE;

— CaMOOILIEHKA U B3aMMOOILIEHKA;

— MPaKTUYECKUE PaOOTHI;

— KOHTPOJIbHBIE PAOOTHI;

—BBINIOJIHEHNE JK3aMEHAIIMOHHBIX
3aJaHuMN.




COOCTBEHHBIC CYXJICHHUS M BBIBOIBI;

e BpIOMpaTh cmoco0  pemieHuss  yuyeOHOW  3ajgauu
(cpaBHMBaTH  HECKOJIBKO  BAapMaHTOB  pEIICHHS,
BHIOMpATh  HaWboJee  TMOAXOMAIMUA ¢ YIETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrble uccienoBarebCKue 1ecTBUA:

® CMOJIb30BaTh BOMNPOCHl  KaK  HMCCIIEOBATEIbCKUN
WHCTPYMEHT TIO3HaHUS, (OPMYJIUPOBATH BOIPOCHI,
(bukcupyrormme MIPOTHUBOPEUNE, npooemy,
yCTaHABIMBAaTh MCKOMOE U JaHHOe, (opMHpOBaATH
TUIOTE3Y, AprYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHHUE;

® TMPOBOJUTH CaMOCTOSITENIEHO CIUTaHUPOBAHHBIN
SKCIEPUMEHT, HUCCJIEJAOBAaHHE IO  YCTAHOBJIEHUIO
OCOOCHHOCTEHl MaTeMaTU4ecKoro OObeKTa, SBICHUS,
nporecca,  BBISIBJICHUIO — 3aBHCUMOCTCH  MEXIy
00BEKTaMU, SIBICHUSMH, IPOLIECCaAMU;

® CcaMOCTOATEIbHO  (QopMynTUpoBaTh  0000IIEHUS U
BBIBOJIBI TI0 pe3yJIbTaTaM IPOBEJAEHHOTO HAOJIIOICHUS,
WCCIIeIOBaHUS, OIICHUBATH TOCTOBEPHOCTh MOTYYEHHBIX
pe3yabTaTOB, BRIBOJIOB U 000OIICHMIA;

® IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpoliecca, a
TaK)Ke BBIIBUTATH TPEIIOJIOXKEHUS O €r0 Pa3BUTHHU B
HOBBIX YCITIOBHSIX.

PabGora c undgopmaumeii:

® BBISBIIATH TeDUITUTHI nH(popManuy, JTAHHBIX,
HEOOXOMUMBIX JJII OTBETa HAa BONPOC M JJISl PEUICHUS
3a/a4u;

e BBIOMpaTh MHQOPMAIMIO W3 UCTOYHUKOB Pa3IMYHBIX
TUTIOB,  AQHAM3UPOBATh,  CHCTEMAaTU3UPOBATh U
HWHTEPIPETUPOBATh UHGOPMALIUIO Pa3INUYHBIX BHUJOB U
(hopM mpencTaBICHMUS;

® CTPYKTYpHpOBaTh HH(OpPMAIHIO, MPEICTaBIAThH €€ B
pasnuuHbIX (hopmMax, WIUTFOCTPUPOBATH rpadUUIECKH,

® OIICHUBATh HaJEKHOCTD uHbOpMaIuu 1o
CaMOCTOSITENIbHO  C(OPMYITUPOBAHHBIM  KPUTEPHSIM,
chOpMYITMPOBAHHBIM CAMOCTOSTEIILHO.

OBiageHne yHUBepPCATbHBIMH KOMMYHUKATHUBHBIMU
yueOHBIMHU AeHCTBUAMM:

e BOCIpUHUMATh U  (HOPMYIHpPOBATH CYXKIEHUS B
COOTBETCTBUU C YCIIOBUSIMU U LEISIMHU OOIICHHUS, SICHO,
TOYHO, T'PAaMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U NMUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly PEIICHUs 3aJa4d, KOMMEHTHPOBATH IMOJYUYCHHBIH
pe3yJIbTarT;

® B XOje OOCYXXIEHHUsl 3aJlaBaTh BOIPOCHI MO CYIIECTBY
oOcyxaeMoil Tembl, MpPoOJIEMBI, penraeMol 3aaayu,
BBICKA3bIBAaTh WUJEH, HAIICJICHHbIE HA TIOMCK pEIICHUS,
COTIOCTABIISITh CBOM CYXACHUS C CYXKICHUSIMH JAPYTUX
VYaCTHUKOB JHaliora, OOHApYXHBAaTh pasiudue U
CXOACTBO  TMO3UIMI, B  KOpPpeKTHOH  Qopme
(GhOpMYJIMPOBATH PA3HOTJIACHS], CBOM BO3PAKCHUS;




® MPEACTABIATH  pe3ydbTaThl  pEIIeHUs  3a/ayu,
HKCIIEPUMEHTA, UCCIICIOBAHMS, IPOEKTa,
CaMOCTOSATENIFHO BBIOMPATh (popMar BBICTYIUICHHS C
yua€TOM 3a7ad4 Tpe3eHTallud U  OCOOCHHOCTEU
ayIUTOPHH.

OBjajieHUe YHUBEPCATbHBIMHU PeryasTUBHBIMHA
Y4eOHBIMHU AeHCTBUAMM:

CamMoopranusanus:

® COCTAaBJSITH IUIAH, AQJITOPUTM  PEIICHHs  3a/auu,
BBIOMpaTh CMOCO0 pemieHuss ¢ Y4ETOM HMEIOIIUXCS
pecypcoB u COOCTBEHHBIX BO3MO>KHOCTEH,
apryMEHTUpPOBaTh U  KOPPEKTUPOBaTh  BapUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(pOpMAaIUK.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH UHTE/VIEKT:

® BIAJETh HABbIKAMHU IMO3HABATENBHON pedlieKCHH Kak
OCO3HAHUSI COBEPIIAEMBIX AECHCTBUN W MBICIHUTEIbHBIX
MPOLIECCOB, HX Pe3yJbTaTOB, BIAJETh CHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIA Tpoliecca U pe3yJibTara
pelIeHnss MaTeMaTUYeCKOW 3a/1a4u;

® NpPEABUACTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh
IIPpU PEIICHUWM 3a/1a4d, BHOCHTb KOPPEKTHBBI B
NESTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HaWJIEHHBIX OIINOOK, BBISIBIICHHBIX
TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LU U YCIOBUSIM,
OOBSCHATh MPHUYMHBI JAOCTHXKEHUS WU HEIOCTHKCHUS
PE3yJIbTaTOB AESITETLHOCTH, HAXOAUTh OIIHMOKY, TaBaTh
OILICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHaA 1€ATEJIbHOCTD:

® TIOHMMAaTh M HCIIOJb30BaTh MPEUMYIECTBA KOMAaHIHOU
¥ MHIWBHUIYabHOM pabOThl MPH PEIICHUH Y4eOHBIX
3a/lay, MPUHUMATh IIeJIb COBMECTHOU JESTEIbHOCTH,
IUTAHUPOBATh ~ OPTaHU3AIMI0 COBMECTHOM  paboThI,
pacrpenensTh BU/IbI pabor, JIOTOBApUBAThHCH,
o0cyXaaTh Tporecc U pe3yiabTaT padoThl, 00001IaTh
MHEHMS HECKOJIBKUX JTIOJICH;

® yyacTBOBaTb B  TIpymnmoBblXx  (¢opmax  paboThI
(obcyxaenus, OOMEH MHEHH, «MO3TOBBIE IITYPMBI» H
WHBIC), BBINIOJHATH CBOKO  4YacThb  pabOTBHl W
KOOPJMHHUPOBATh CBOM JEHCTBUS C JIPYTMMH YJIEHAMH
KOMaH/Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIa/a B OOIIHIA
OPOAYKT  TO  KpUTepHsiM,  cPOpMYITUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

NPEIMETHBIE PE3YJIbTATBI
YueOHbI KYPC «AJredopa 1 HAYAJa MATEMATHYECKOL0
AHAIN32»

—BBITIOJITHCHUE MPaKTUYECKUX
3aJIaHAM Ha 3aHITUIX;
— YCTHBIH O1IPOC;




Yucja ¥ BbIYMCTIEHUS

OTEpUPOBATh TOHATUSMU: HATypalbHOE, LeIoe
YHUCJI0, UCTIOJ30BaTh MPU3HAKU JACIIUMOCTH IIEJIBIX YUCE,
pa3NoKEHUE YUCIa Ha MPOCThIE MHOKUTENH AJIS PELICHUS
3ajad4;

OTEpUPOBATh  MOHATHSAMHU:  palMOHANbHOE U
IEHCTBUTEIILHOE YHMCIIO, OOBIKHOBEHHASI M JeCITUYHAS
Ipo0b, MPOLICHTHI;

BBITIOJIHATE ~ apuU(PMETHYECKUE  ONeparuu  C
paloHaIbHBIMU U ICWCTBUTEIBHBIMU YHCIAMH,

BBINOJIHSATH PHUOTKEHHBIC BBIYHCJICHHS,
WCTIONB3Ysl TIPaBHJIA OKPYIJICHUS, JelaTh MPUKUAKY H
OLICHKY P€3yJIbTAaTa BBIYUCIICHUM;

ONEpUPOBATh TMOHATHUSAMHU: CTENEHb C LEJIbIM

HoKa3aTeseM, CTaHJapTHasI bopma 3anucu
JEHUCTBUTEIBHOIO YHUCIIA, KOPEHb HAaTypaJbHOM CTEIIEHH,
UCIOJIb30BATh HOJIXOJISIILY IO bopmy 3anucu

JNEUCTBUTEIIBHBIX YUCEI IJI PELICHHUsS IPAKTUYECKUX
3aaa4 U NpeACTaBJIICHUA JaHHBIX,

OIIEpUPOBATh MOHATHEM: CTENIEHD C PallMOHAIbHBIM
IIOKa3aTesIeM;

OIEpUpPOBaTh NOHATHUAMU: CHUHYC, KOCHUHYC U
TQHIEHC [POU3BOJIBHOIO yIJIA, HCIIOIb30BAaTh 3aINCh
IIPOU3BOJIBHOTO yria qepes oOpaTHbIe
TPUTOHOMETpUUYECKHE (QYHKIIUY;

ONEepUpPOBaTh  MOHATUAMHU: JiorapudM  Uucia,
JECATUYHBIC U HATYpPAIbHBIE JOTapU(MBI.

YpaBHeHNs U HEPABEHCTBA:

ONEPUPOBATh MOHATUSAMU: TOXKIECTBO, YPAaBHECHHUE,
HEPABCHCTBO, LEJ0€, pPalMOHAIbHOE, HPPALUOHAIBHOE
ypaBHEHUE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
YPAaBHEHHE;

BBINOJIHATH TPe0OpPa30BaHUs TPUTOHOMETPUUYECKUX
BBIPa)KCHUH M pellaTh TPUTOHOMETPUUECKUE YPABHEHHS;

BBIIOJIHATD npeoOpazoBaHus LENIBIX,
palMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U peniaTh
OCHOBHBIE THUIIBI LETIBIX, palMOHAIbHBIX u

HMPPALMOHAIIBHBIX YPABHEHNUI U HEPABEHCTB;

IPUMEHATh YPaBHEHMsT M HEpPaBEHCTBA A
penieHuss MaTeMaTHYeCKUX 3a1ad M 3aad U3 Pa3Iu4HbIX
o0racTell HAYKH U peallbHOM JKU3HH;

MOJCIINPOBATh pPEAIbHBIE CUTyallud Ha S3bIKE
anreOpsl, COCTaBJIATh BBIPAXECHMS, YPaBHEHUH,
HEPAaBEHCTBA IO  YCIIOBUIO  3aJa4d,  HCCIEIOBAThH
IIOCTPOCHHBIE MOJEJIM C HCIIOJIb30BAHMEM  armapara
anreOpsl;

IPUMEHSATH CBOICTBa CTECTICHU JUISL
npeoOpa3oBaHusl BBIPAKEHUN, ONEPUPOBATh NOHATHUIMMU:
[IOKA3aTeIbHOE YpPaBHEHHUE M HEPABEHCTBO, pellaTh
OCHOBHBIE  THUIBl  IIOKA3aTEJIbHBIX  yPAaBHEHUH W
HEPABEHCTB;

BBINOJIHATh ~ NpeoOpa3oBaHMs  BBIPAKEHMH,

— MUCBMEHHBIN 0Ipoc;

— CaMOCTOSITENbHBIE PAOOTHI;

—HMHIUBUIyabHBIE W TPYIIOBHIC
(bopMBbI;

— TECTUPOBAHHUE;

— CaMOOIICHKA M B3aUMOOLICHKa;

— MpaKTHYecKue paboThl;

— KOHTPOJIbHBIE Pa0OTHI;

—BBINIOJTHEHNE JK3aMEHAIIMOHHBIX
3aJaHuM.




colepKalux Jiorapu(pMbl, ONEPUPOBATH MOHATHUSIMHU:
jJorapu@Muueckoe yYpaBHEHHE M HEPaBEHCTBO, pELIaTh
OCHOBHBIC THIbl JIOTAPU(PMHUYECKHX YpaBHEHHH WU
HEPaBEHCTB;

HaXOJHUTh peleHus IIPOCTEULINX
TPUTOHOMETPUUYECKUX HEPABEHCTB;

ONEpUPOBATh TMOHATUSMH: CHUCTEMa JIMHEHHBIX
ypaBHEHMI U €€ pelleHue, HCIOIb30BaTh CHCTEMY
JMHEWHBIX YPaBHEHUH Ul PELICHUs IPAKTUUYECKUX 3a/1a4;

HaXOJWUTh PELIEHHs MPOCTEHIIUX CHCTEM H
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB;

MOJIEIUPOBAaTh peajibHble CUTyallud Ha S3bIKE
anreOpsl, COCTaBJISTh BBIPaKEHUS, ypaBHEHUS,
HEpPaBeHCTBA W CHCTEMbl 10  YCIOBHMIO  3aJauyH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJENN C HCIOJIb30BAHUEM
amnmapara ajareopsbl.

DyHKIUH U TPAQUKHU:

ONEepUPOBATh MOHATHUAMH: (DYHKLUS, CIIOCOOBI
3aaaus QyHKIUU, OOJACTh OMPENETCHUS U MHOXKECTBO
3HaueHUH  QyHKIUHM, Tpapuk  (QYHKIOHHM, B3AaUMHO
oOpaTHbIe PYHKIINU;

ONEPUPOBATH NMOHATHUIMU: YETHOCTH U HEUYETHOCTH

byHKITNH, HYJIN byHKIUY, MIPOMEXKYTKH
3HAKOMOCTOSTHCTBA;

UCIIOJIB30BaTh TpaduKu (PYHKIUNA I8 pPEIICHUS
YPaBHECHHU;

CTPOUTh U UYUTaTh rpaduKu JUHEHHON (QYyHKIMH,
KBaJPaTUYHOW (YHKIIMHU, CTETIEHHOW (PYHKUUHU C LEIBIM
MIOKa3aTelneM;

UCIIOJIb30BaTh rpaduku byHKIMN TUIst

WCCIIEIOBAHMUSI TTPOIIECCOB M 3aBHCUMOCTEH TPH PEIICHUH
3aj1au U3 IpYrux y4eOHBIX MPEIMETOB U peaibHOM JKU3HH,
BBIpaXaTh (OPMYIIAMHU 3aBUCHIMOCTH MEX/y BETMIHHAMHU;

OIepupoBaTh MOHATHAMU: nepuoanYecKas
(bYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKITHH, TOYKH
OKCTpeMyMa (yHKIMH, HauOonibllee M HauMEHbIIee
3Ha4YeHUs PYHKIIUHN Ha IPOMEKYTKE, HCIIOIB30BATh HX IS
uccienoBaHus QyHKIMH, 3aJaHHON IrpaduKoM;

OIIepUpPOBATh TOHSATHSMHU: rpaduKu
IIOKa3aTeIbHOM, norapupMuUUEcKoi U
TPUTOHOMETpUUECKUX (QYHKIUH, H300pakaTb HX Ha
KOOPJIMHATHOM IUIOCKOCTH U MCIIONB30BaTh AJISI PEILICHHS
YPaBHEHUI U HEPABEHCTB;

n3o0pakaTh ~ Ha  KOOPAMHATHOM  IJIOCKOCTH
rpaduKy JTMHEHHBIX YPAaBHEHUH W HCIIONB30BaTh MX IS
peLeHHs CUCTEMbI IMHEWHBIX YPaBHEHUI;

HCIIOJIb30BAaTh rpaduxu byHKIUi JUTS
HCCIIEZIOBAaHUsI TPOLIECCOB M 3aBUCUMOCTEH U3 JPYyrux
Y4eOHBIX JUCIUIUINH.

Havana maTeMaTH4yecKoro anajauza:

ONEPHPOBATh TOHATHAMHU: TIOCJIEIOBATEIFHOCTS,

apupMeTHyeCcKasi U TeOMEeTPHUECKasi IPOrPeCcCHH;




OIIEpUpOBATH MOHATUSAMU: OECKOHEUHO
yObIBafolas ~ reoMeTpuyeckass  Iporpeccus, cymma
0eCcKOHEeuHO yOBIBAOIIEH reOMETPUUECKOM IPOrpeccuu;

3aaBaTb  IIOCJIEIOBATEIBHOCTH  Pa3INYHBIMU
crioco0amu;

HCIOJIb30BaTh CBOWCTBA IIOCIENOBATENBHOCTEN WU
IIPOrpeccuil JUIsl PELICHUsl pealbHbIX 3a]ad HMPHUKIATHOTO
XapakTepa;

OIEepPUPOBATH MOHATHAMM: HENpPEpbIBHAS (YHKLU,
MPOM3BOHAS (PYHKIIMH, UCIOJIB30BAaTh T€OMETPUUECKUIN U
(bu3nUecKui CMBICI IPOU3BOTHON JJIS pEIIeHUs 3a/1a4;

HaXOJUTh MPOU3BOJIHBIE PJIEMEHTAPHBIX (YHKIIHIA,
BBIUMUCIIATh  NPOMU3BOJHBIE  CyMMBI,  IPOM3BEICHMUS,
4acTHOTO (QyHKIUI;

HCIIOJIb30BaTh MPOU3BOJAHYIO JUIsl MCCIEAO0BaHUS
(yHKIMM Ha MOHOTOHHOCTh M 3KCTPEMYMBI, MPUMEHSThH
pe3yIbTaThl UCCIIEIOBAHUS K IIOCTPOCHUIO TPa(UKOB;

WCIIOJIb30BaTh TPOU3BOJHYIO JUIsl HAXOXKJIEHUS
HAaWIy4dIllero peUIeHWs] B NPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKHUX, 3a/1a4ax;

ONEepUpOBaTh  TOHATHSAMM: MEpBOOOpa3Has U
UHTErpaji, MOHMUMATh TIE€OMETPUYECKHH U (PU3NUECKHit
CMBICII MHTETPAJIa;

HaXOJUTh nepBooOpa3HbIe AJIEMEHTapHbBIX
GyHKUMHA,  BBIUMCIATH  HMHTErpal  mo  ¢opmyle
Hrerorona—Jleiibunna;

pelmars INpUKIaJHbIE 3aJadyd, B TOM YHUCIE
COLIMAJIbHO-9)KOHOMUYECKOTO U (PU3UYECKOro XapakTepa,
CPEICTBAMHU MaTEMAaTUYECKOT0 aHAIN3A.

MHo:xecTBa U JIOTHKA:

ONEpUPOBATh MOHITHSIMH: MHOXECTBO, OINEpalUU
HaJ MHOXECTBAMU;

HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBII
anmapar JUlsl OIMCaHUsl pealbHbIX IPOLECCOB U SBICHUI,
IIpU PELICHNH 3a]a4 U3 IPYTUX yueOHBIX MPEIMETOB;

OIIEpUPOBATh TMOHATUSMU: OINPEACIECHUE, TEOPEMA,
CJIEJICTBUE, I0KA3aTEIbCTBO.

Yueonblii kypc «"'eomeTpus)

ONEpUpPOBaTh  NOHATHAMHU:  TOYKa,  IIpsAMasd,
IJIOCKOCTB;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM U CIIECIACTBUSA
U3 HUX NIPU PELICHUH F€OMETPUUECKHX 3a]aY;

ONEpUPOBATh MOHATHUAMHU: IAPALIECIBHOCTh H
NEPIEHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEH;

KJ1acCu(UUUPOBaTh  B3aUMHOE  PAaCIOJIOKEHUE
IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

ONEpHUpPOBaTh TMOHATHAMU: JBYTPAHHBIA  YTOJI,
IpaHd JIByTPaHHOrO yria, peOpo ABYI'pPAaHHOIO YrIia,
JUHENHBIM YroJl JBYI'PAHHOIO yIila, TpagycHas Mepa
JBYTPaHHOI'O YIJIa;

ONEpUPOBATh  TOHATHUAMH:  MHOTOIPaHHUK,




BBIMYKJIBII M HEBBIMYKJIBI MHOTOTPAaHHUK, JJIEMEHTBI
MHOTOTpaHHHKA, PAaBUIILHBIH MHOTOTPAHHHUK;

pacro3HaBaThb OCHOBHBIE BHJbl MHOT'OI'DAaHHHMKOB
(nupamuga, npuszMa, MNPSMOYTOJIbHBIA Iapaliesenumne,
Ky0);

KJIaCCU(PUITUPOBATh ~ MHOTOTPAHHHUKH, BBIOWpAs
OCHOBaHUS  Juisi  KjaccuPuKamuu  (BBIOYKIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH, MIPaBUJIbHbBIE
MHOTOTPaHHUKH, TpSMblE U  HAKJIOHHBIE TPU3MBI,
napasuiesenuneibl);

ONEepPUPOBATh TMOHATHUSAMH: CEKyIlas IUIOCKOCTb,
CE4YeHHEe MHOTOTPaHHHUKOB;

OOBSICHATH TIPUHIMIIBI  TOCTPOEHUS  CEYCHMH,
UCIIOJIb3YSl METO/ CJIEIOB;

CTPOUTh CEUYEHHMS MHOTOTPAHHMKOB METOAO0M
CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKHU U3
PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYpP: BUJA CBEPXY, COOKY,
CHH3Y;

pemaTh 3aJaud Ha HaxOXJIEHHE TI'eOMETPHUECKUX
BEIMYMH 10 oOpa3uaM WIH aJropuTMaMm, OpPUMEHsI
U3BECTHBIE AHAIUTUYECKUE METOAbl MpPU  PELICHUU
CTaHJApPTHBIX MaTEeMaTHYECKHX 3aJad Ha BbIYHUCICHHE
paccTOsIHUNA MEXIy IByMsl TOUKaMH, OT TOUKH 10 IPSMOI,
OT TOYKM JI0 IUIOCKOCTH, MEXIYy CKpEIIMBAaOIIUMHUCA
MPSIMBIMU;

pelmarh 3aaud Ha HAXOXIACHHE I'€OMETPUUYECKUX
BEJIMYMH TO0 oOpa3namM WIM alropuT™MaMm, TPUMEHSS
W3BECTHBIE AHAIUTHYECKHE METOABI TIPU  PEIICHUH
CTaHJApPTHBIX MaTEeMaTHYECKHX 3aJad Ha BBIYHUCICHHE
YIJIOB MEXAY CKPEIIUBAIOIIAMUCS TPSIMBIMH, MEXIY
OpsIMOM M IUIOCKOCTBIO,  MEXKIY  IUIOCKOCTSIMH,
JIBYTPaHHBIX yTIIOB;

BBIYUCIIATH OOBEMBI W IUIOLIAAM HOBEPXHOCTEH
MHOTOTPaHHUKOB (MpU3Ma, NUpPaMUJa) C MPUMEHEHHEM
(GopMy1, BBIYUCIATH COOTHOLICHHUS MEXIYy IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB;

OIIepUPOBAThH MOHSATUAMMU: CUMMETpUS B
IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTb CHUMMETPHH,
LIEHTP, OCh U MIIOCKOCTh CUMMETPHH (DUTYPBI;

U3BJIEKATh, IPEOOPA30BbIBATH U UHTEPIPETUPOBATH
UHQOPMALIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX
¢urypax, NpeACcTaBIEHHYIO Ha YepTexaxX U pUCyHKax;

MPUMEHSTh TeoMeTpuueckrue (akThl sl PelIeHus
CTEpPEOMETPUUECKUX 3a/1ay, MPEANoNaraloniX HECKOJIbKO
IIaroB peIIeHUs, €CIH YCJIOBHUS MPUMEHEHHUS 3aJaHbl B
SBHOH (popme;

NPUMEHSTH MPOCTEUIIINE MPOrpaMMHbBIE CPEICTBA U
IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI IIPU PELICHUU
CTEPEOMETPUYECKUX 3a/1a4;

MIPUBO/IUTH pUMepHI MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH B TPUPOJE M KHU3HU, PACIIO3HABATH
IPOsIBJICHUE 3aKOHOB F€OMETPHUU B HCKYCCTBE;




MPUMEHSTh TOJNyYeHHBIC 3HAHUS Ha MPAKTUKE:
aHAIM3UPOBATh pealbHblE CHUTyalldd U [PUMEHSTbH
W3YYCHHBIE TOHSATUS B TPOIECCe IMOWCKA PEHICHHS
MaTeMaTHYECKH chopmyIupOBaHHOM poOJIeMBI,
MOJIETTUPOBATh PEaNbHBIC CUTYAIlMH HA S3BIKE TEOMETPUH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIU C HCIOIb30BAaHHEM
TeOMETPHUYECKUX TIOHATUN W TEOpeM, ammapara ainreOpsl,
pemiatb ~ OpaKTHUYeCKWe  3a7aud,  CBSI3aHHBIE  C
HAXO0XJJICHUEM T€OMETPUUYECKUX BEIINYHH;

OIIepUpPOBATH TOHSTHSIMH: ITAHIPUYCCKast
MIOBEPXHOCTb, oOpazytolue HTAHAPUIECKON
MMOBEPXHOCTH, UWIMHAP, KOHUYECKass IOBEPXHOCTH,
oOpa3ymomue  KOHHYECKOM  TMOBEPXHOCTH,  KOHYC,
chepuyeckas MoBepXHOCTb;

pacrmo3HaBaTh Tela BpamieHus (IMIWHApP, KOHYC,
cthepa u map);

OOBSICHSTH CHOCOOBI TONYyYEHHUs Tel BpPAILICHUS;

KIacCH(UIIUPOBATh B3aMMHOE  PACIHOJIOKEHHE
cdepbl 1 TIOCKOCTH;

OMEpPUPOBATh TMOHITHSIMH: IIIAPOBOM  CErMEHT,
OCHOBAaHHME CETMEHTa, BHICOTa CErMEHTA, IIAPOBOW CJIO,
OCHOBaHHE IIAPOBOTO CJIOS, BBICOTA MIAPOBOTO CIIOS,
IApOBOM CEKTOP;

BBIYUCTIATH O0BEMBI U IUTOMIAIN TIOBEPXHOCTEH Te
BpallleHUs, TEOMETPUUYECKUX TeJ C IPUMEHEHHEM GOpMYII;

OIepPUPOBATH MOHATHUSIMHU: MHOTOTPaHHUK,
BIIMCAHHBIA B cepy M ONMHMCAHHBIA OKOJIO cepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WIIM TEJIO BPAICHUS;

BBIUMCIIATE COOTHOIICHUS MEXKAY IDIOMIAIIMHU
MOBEPXHOCTEN U 00bEMAMHU TTOJJOOHBIX TEIT;

n300paXkaTh H3y4daemble (GUTYPHl OT PYKH U C
MPUMEHEHHUEM MTPOCTHIX YePTEKHBIX HUHCTPYMEHTOB;

BBINIOJIHATh (BBIHOCHBIE) IIJIOCKHE YEpPTEXH U3
PUCYHKOB TPOCTBIX O0BEMHBIX (UTYD: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJI BPAIICHHUS,

U3BIIEKATh, UHTEPIPETUPOBATEH U MPEOOPa30BHIBATH
MH)OPMALMI0O O TIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX
durypax, mpefcTaBlIeHHYIO Ha YepTexaxX U pUCyHKaX;

OIIEpUPOBATH TOHATHEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJHATh  JICUCTBUSA  CIIOKEHUS BEKTOPOB,
BBIUATAHUS BEKTOPOB M YMHOXCHHS BEKTOpa HA YHCIIO,
OOBSCHSITH, KAKUMHU CBOMCTBAMH OHH 00JIaJalo0T;

IPUMEHSTD MTPABUIIO ITapalIeIICITHITC A,

OTIEpUPOBATH MOHIATUSIMHU: IEKAPTOBBI KOOPIUHATHI
B TIPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpAa, PaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKIY BEKTOpPaMH,
CKaJISIpHOE TPOM3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC W
KOMIUTAHApHBIE BEKTOPHI;

HaXOJWTh CYMMYy BEKTOPOB U IIPOU3BEJICHUC
BEKTOpAa Ha YHCIIO, Yol MEXIy BEKTOPaMH, CKAISIPHOE
NPOW3BEICHNE,  pacKIaJIblBaTh  BEKTOpP IO  JABYM
HEKOJJTMHEAPHBIM BEKTOPaM;




3a/laBaTh IJIOCKOCTh ypaBHEHHWEM B JIEKapTOBOM
CHCTEeMe KOOPIMHAT;

PUMEHATh TeoMeTpruuecKre (PaKThl Ui peLICHUs
CTEPEOMETPUYECKHX 3aJ1a4, MPEIIOIararollnX HECKOIbKO
1raroB pcCHiCHusA, CCJIIM YCJIOBHA MNPUMCHCHUA 3aJlaHbl B
sBHOU (popme;

pemiath mpoCTeHIne TeoOMETpUYECKUe 3aJaud Ha
NPUMEHEHNE BEKTOPHO-KOOPJMHATHOTO METO/A;

pemiathb 3aauun Ha JIOKA3aTeIbCTBO
MAaTEMATHUYCCKUX OTHOIIIEHUH n HaXO0XICHUC
TEOMETPHUECKHUX BEJIIMYUH M0 00pasliaM WM alropuTMawm,
OPpUMEHAA N3BECTHBIC METOBI ITPHU PCIICHHUHU CTAHAAPTHBIX
MaTeMaTHYECKUX 3a7a4;

MIPUMEHATH NPOCTEHIINE IPOrPAMMHBIE CPEJICTBA U
IMEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI TIPHU PEIICHUH
CTEpEOMETPUIECKHX 3a/1aY;

IPUBOUTH TIPUMEPHI MaTeMaTUIeCKUX
3aKOHOMEPHOCTEH B TIPHPOJIE W KU3HU, PACIIO3HABATH
MPOsIBIICHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE;

NPUMCEHATHL IIOJIYYCHHBIC 3HAHHA HaA IIPAKTUKEC!
AQHAIM3UPOBATh pealbHbIE CHTyalldd W  MPUMCHSTH
HU3YYCHHBIC TIIOHATHUA B IIPOLCCCEC TIIOMCKa PCIICHUA
MaTeMaTHYeCKH chopMyIUPOBaHHOMN MPOOJIEMBI,
MOACIHUPOBATE PCAIBHBIC CUTYAllMHU Ha SA3BIKEC I'COMCETPHH,
HCCIIeIOBaTh TOCTPOCHHBIE MOJENHU C HCIOIh30BAHHEM
TCOMETPHUYCCKHUX TIOHATHH W TEOpeM, aImapara ajareopsl,
pemiatb ~ TOpakTHYECKWe  3a7aud,  CBS3aHHBIE  C
HaXO0XIACHUCM I'COMETPUICCKUX BCINYHH.

YueOHblii Kypc «BepoATHOCTL M CTATHCTHKA»
YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBIL
OIIepUpOBATH MOHATHUSIMU: cpenHee

apudmernueckoe, MeAnaHa, HauOoIbllee, HaUMEHbIIIEe
3HAYEHUE, pa3Max MacCHBA YUCIIOBBIX JaHHBIX;

OIepUpOBATH MOHATHUSIMU: CITy4aiHbIN
SKCIEPUMEHT  (OIIBIT) U CIy4dailHOe coObITHE,
JJIEMEHTapHOe  COOBITHE  (RIIEMEHTapHBIA  HMCXOJ)
CIIy9aifHOTO OIBITA, HAXOJUTh BEPOSTHOCTH B OIBITaX C
PaBHOBO3MOXKHBIMHM CITyYalHBIMU COOBITHSIMH, HaXOJIUTh
U CpaBHUBATh BEPOATHOCTH COOBITUH B H3YYCHHBIX
CIIy4aiHBIX SKCIIEPUMEHTAX;

HaxOJIUTh u (dbopMynupoBarthb COOBITHS:
nepeceyeHue U 00bEAMHEHUE JTaHHBIX COOBITUMN, COOBITHE,
MIPOTHUBOIIOJIOKHOE JIAHHOMY COOBITHIO, IIOJIb30BATHCS
nuarpammamu - Jitiepa u QopMmynod  CIOXKEHHS
BEPOSITHOCTEH MPH PEIICHUN 33]1aY,

OTIEpUPOBATH MOHATUSMU: YCIIOBHAS BEPOSTHOCTD,
HE3aBUCHMBIC  COOBITHS, HAXOJWTh BEPOSTHOCTH C
MOMOIIBI0 TMpaBUjia YMHOXKEHHs, C TOMOIIBIO JiepeBa
CIIy4alHOTO OIBITA;

MPUMEHSITh KOMOWHATOPHOE MPABUJIO YMHOKEHUS
TIPY PEIICHUH 33]1aY;




OIIepUpOBaThH MOHATHUAMMU: UCIIBITaHUE,
HE3aBHCHMBIC MCIBITAHUS, CEpUS HCIBITAaHUM, YCIEX H
HEeyJaya, HaXOAMThb BEPOSTHOCTH COOBITHH B Cepuu
HE3aBHCHMBIX HCIBITAHUN 10 IEPBOIO ycCIexa, HaXOIUTh
BEPOSATHOCTH COOBITUI B cepuM UCTIBITAaHUN bepHyiuy;

OIIEpUPOBATh IOHATUAMU: ClydalHass BEIUYHHA,
pacnpenenaeHue BEPOATHOCTEM, auarpamma
pacnpenecHus;

CPaBHUBATH BEPOATHOCTU 3HAYCHUM CIly4alHOU
BEJINYUHBI 110 PACIIPECIICHUIO WIIA C IOMOUIBIO JIHAarpPaMM;

OIIEpUPOBATH MIOHATUEM MaTeMaTHYECKOT0
OKMJIaHWs, TPHUBOJNUTH TPHUMEPBI, KaK IPUMEHSAETCA
MaTeMaTUYeCKOEe  OXKHMJIAHHUE  CIIy4YalHOM  BEJIMYUHBI
HaxOJUTh MATEeMaTHYECKOE OXUJAHUE IO JTaHHOMY
pacpeeNeHUIO;

UMETh IPEJICTABICHUE O 3aKOHE OOJIBIINX YHUCEI;

MMETh  IPEIACTaBIE€HUE O  HOPMAJIBHOM
paclpeneneHun.

KOHTPOJIb M OLIEHKA JJOCTWXXEHMI PE3YJIbTATOB OCBOEHU S
NHINBUAY AJIBHOI'O ITPOEKTA I10 VII.04 MATEMATHUKA

KoHTpons n oneHka ocBoeHHss MHAMBUyalbHOTO NPOEKTA PACKPBIBAIOTCS

yepe3 MpeIMETHBbIE pPe3ysbTaThl, YCBOCHHBIE
CTyJACHTAaMHU YMEHUS, HalpaBJICHHbIE  Ha
npodeccuoHaNbHBIX KOMITETCHIIHH.

3HAHUST W TOPUOOPETEHHbIE
dbopmupoBaHue  OOMUX W

Pe3yabTaTsl 00yuyeHust

OueHka pe3yJibTaToB
(¢popmBbI M MeTOABI)

JIMUHOCTHBIE PE3YJIBTATBI:

— pa3BUTHE JIMYHOCTHBIX, B TOM YHCIIE€ JIyXOBHBIX H
(u3HUeCKux, Ka4ecTB, 00CCICUNBAIOIINX 3alTUIIICHHOCTh
o0ydyaeMoro [Uisi ONpENENICHUs JKM3HEHHO BaKHBIX
WHTEPECOB JINYHOCTH B YCJIOBHUSIX KPHU3UCHOTO PAa3BUTHUS
SKOHOMUKH, COKpPAILIEHUsI TPUPOJHBIX PECYPCOB;

— (GOpMUPOBAaHHUE CHCTEMbI 3HAHUKW 00 IKOHOMUYECKOM
KU3HU OOIIEeCTBa, ONMpeAesieHHEe CBOMX MeCTa M POJH B
SKOHOMHUYECKOM MTPOCTPAHCTBE;

— BOCIIUTAHUE OTBETCTBEHHOI'0 OTHOLIEHUS K COXPAHEHUIO
OKPY’KaIoIlle¥ IPUPOJHON CPeNbl, INYHOMY 30POBBIO KaK
K MHIUBUAYAJTBLHON M OOIIIECTBEHHOM IIEHHOCTH;

METANPEJIMETHBIE PE3YJIbTATHI

— OBJaJIeHuE YMEHUSIMHU (HOPMYIHpPOBATh MPEICTABICHUS
00 PKOHOMHYECKON HayKe KaK CHCTEME TCOPETUUYECKUX U
MPUKIAIHBIX HAayK, U3y4eHHE OCOOCHHOCTH NMPHUMEHEHUS
HSKOHOMMYECKOTO aHaJIh3a AJs APYTUX COLMAJIbHBIX HayK,
MOHUMAHUE  CYHIHOCTH  OCHOBHBIX  HaIlpaBJICHUU

VHJIMBHU1y aJIbHBII A/

IPYNIOBOM YCTHBIN OMpOC;

MpOBEPKA BBITIOJTHEHUS

MNOCTAaBJICHHBIX 3aaa4.




COBPEMEHHON SKOHOMUYECKON MBICIIH;

— OBJIaJIEHUE 00YyYarOIMMKCS HaBbIKAMU CaMOCTOSITEIILHO
ONPENEATh CBOK >KM3HEHHYIO MO3ULUIO MO peaanu3aluu
[IOCTABJICHHBIX II€JIeH, HCIOJb3ys IPAaBOBHIE 3HAHUS,
MoA0UPaTh COOTBETCTBYIOIIME MPABOBBIC TOKYMEHTHI U Ha
UX OCHOBE IPOBOJUTH HSKOHOMHUYECKUH aHalIu3 B
KOHKPETHOW >KM3HEHHOM CUTYallUM C LEJIbI0 pa3pelIeHUs
HUMEIoLUXCcs pooIIeM;

- dbopMupoBaHue YMEHUsA BOCIIPUHUMATH u
nepepadaTeiBaTh HHPOPMALINIO, MOTYYSHHYIO B TpoIecce
U3y4eHHs OOIECTBEHHBIX HAyK, BbIpabaThiBaTh B cebe
KadyecTBa  IpaxkjaaHumHa  Poccuiickon denepanuy,
BOCIIUTAHHOTO  HA  I[IEHHOCTSX,  3aKPEIUICHHBIX B
Koncturynun Poccuiickoit denepanuu;

— TEHepHpOBaHUE 3HAHUKW O MHOTrooOpa3uu B3IJISIOB
Pa3IMYHBIX YYEHBIX IO BOIPOCaM, KaK SKOHOMHYECKOTO
pa3Butusi Poccuiickoit ®dexpeparuu, Tak U MHUPOBOTO
cooOmiecTBa;  yMEHHE  TPUMEHATh  HCTOPUYECKHUH,
COLIMOJIOTUYECKUH,  IOPUIMYECKHM  MOAXOABl  JJIA
BCECTOPOHHETO aHaJIn3a OOIIECTBEHHBIX SBICHUH;

INPEJIMETHBIE PE3YJIbTATbBI

—  c(OpMHPOBAHHOCTb CHCTEMBI 3HAHWH 00
SKOHOMHYECKON cdepe B IKH3HM O0OIIEeCTBA  Kak
MPOCTPAHCTBE, B KOTOPOM OCYIIECTBIISETCSI

SKOHOMMYECKas  JAEATEIbHOCTh  HMHAWBMUJIIOB, CEMEH,
OT/ZIEJIbHBIX NMPEAIPUATUI U TOCYIAPCTBA;

— MOHMMaHUE CYIIHOCTH SKOHOMMYECKUX MHCTUTYTOB, UX
pOJiu B COLIMATIbHO-d)KOHOMUYECKOM Pa3BUTHH OOIIECTBA;
[IOHMMAHHUE 3HAUEHUSI ITUUYECKMX HOPM U HPABCTBEHHBIX
LEHHOCTEN B SKOHOMHUYECKOW JEATEIbHOCTH OTIEIbHBIX
arozieil M o0mecTBa, CPOPMHUPOBAHHOCTh YBAXKHUTEIHHOTO
OTHOIICHHUS K Yy>KOil COOCTBEHHOCTH;

—  c(hOPMHUPOBAHHOCTh SKOHOMHYECKOTO  MBIIIJICHUS:
YMEHUS NPUHUMATh PalMOHAIbHBIE PELIECHUS B YCIOBHSIX
OTHOCHUTEJIbHOM OrpaHWYEHHOCTH JOCTYIIHBIX PECYPCOB,
OLICHMBAaTh M NPUHUMATh OTBETCTBEHHOCTh 3a HX
BO3MOJKHBIE TIOCIIECTBHS I Ce0sl, CBOETO OKPYKEHHUS U
oO1iecTBa B LIEJIOM;

— BJIa/ICHUE HaBbIKaMU MOMCKa aKTyaJIbHOI
SKOHOMHYECKON MH(OpPMALUK B Pa3IUYHBIX MCTOYHUKAX,
BkItoyast ~ MHTepHeT; yMmMeHMe  pa3znmyarh  (haKThl,
apryMEHTbl M OLICHOYHBIE CYXXICHUS; aHaJIM3UpPOBATh,
npeoOpa3oBbIBaTh M HCIHOJB30BATH  HKOHOMHUYECKYIO
uH(pOpMALIMIO ISl pEHIeHHS TMPaKTUYeCKUX 3a1ad B
y4eOHOU JEATENBHOCTH U PEATILHOM KU3HU;

— c¢(OpMUPOBAHHOCTh HABBIKOB MPOEKTHON J1E€ATEIHHOCTH:
yMEHHE pa3padarbiBaTh ¥ PEaJM30BHIBATH POCKTHI
SKOHOMUYECKON M MEKIUCUUIIIIMHAPHOW HAIIPaBICHHOCTH
Ha OCHOBE 0a30BBIX OSKOHOMHYECKHMX 3HAaHUH U
LIEHHOCTHBIX OPUEHTHPOB;

—  UHAUBUAYalbHbIM  W/Wiu
IPYIIIOBON YCTHBIN OIPOC;

— coO0O0IlleHHnEe HAa MPAKTHUYECKOM
3aHATHUMU.




— yYMEHHE T[pPUMEHATh  TOJY4YEHHBbIE 3HAaHUA U
chopMUpOBaHHBIE HAaBBIKU JUISt 3¢ pexTUBHOTO
HCIIOJIHEHUSI OCHOBHBIX COLIMAJIBHO-DKOHOMHUYECKHUX POJIEH
(motpeOuTesns, TPOU3BOAUTENS, MOKYyIaTeNlsd, IpoAaBlia,
3aEeMIMKA, aKIIMOHEDA, HAaeMHOT0 palboTHUKa,
paboToiaTens, HaloroIIaTebIIuKa);

— CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOIPENEIECHUI0 U
camopean3allid B SKOHOMHYECKOH JEsITeNbHOCTH, B TOM
gyuciae B 00JacTH  NpeANpPUHUMATENbCTBA;  3HAHUE
OCOOEHHOCTEl COBPEMEHHOr0 pbhIHKA TpyZda, BIIaJCHUE
3TUKOMN TPYIOBBIX OTHOLLICHUH;

— TOHMMaHue Mecta M poiau Poccum B coBpeMeHHOMH
MHPOBOM 3KOHOMHKE; YMEHHE OpPHEHTHPOBATHCS B
TEKYIIUX HKOHOMUYECKUX COOBITUSX, NMPOUCXOIALINX B
Poccum u mupe.




JIMCT AKTYAJIN3ALIUN
padoueii NporpaMMbl THCHUTLTMHBI

=

Haunmenona
HHE
3JIEMEHTA
OI1,
paszena,
ITyHKTA

[IyHKT B IpeapITy1en
penaKuumn

[IyHKT C BHECEHHBIMHU
U3MEHEHUSAMHU

PexBu3uTHI
3acemaHus,
YTBEPAUBLIETO
BHECEHIE
W3MEHEHUN
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