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1. O6masn xapaKkTepucTHKa HpUMepHOi paGogeii nporpamMybl o0nieobpazopareabHoi
BACHHIEINEEL «MaTeMaTHKa»

1.1. Mecro nucnmiinHEbI B CTPYKType o0pasoBarenbueii nporpammer CIIO:

O6meobpasoparensaas JucnuinmEa «MareMaTrKa»y SBISIETCS 0043aTeNbHONH YacThIo
o0meoOpa3oBaTeNbHOrO HHKIA 00pa3oBaTenbHOM mporpaMMel B cootsercraud ¢ ®I'OC CIIO mo
43.01.09 Ilomap, xormUTEP.

1.2. Hes u maagupyeMble Pe3yibTaThi OCBOCHHS THCIIHILIHEDE:

1.2.1. Henn TRCHMIUTHBLE

Conepxanue mporpamMmel 001e00pa3oBaTeNbHOM TUCIMIIIANG] « MaTeMaTrKa» BAPaBIeHo Ha
JOCTHIKCHHE pE3yIBTaTOB ee U3y UCHUS
B cootsercTBHH ¢ Tpeboranusmu OI'OC COO ¢ yyerom npodeccronansroil manpasneanocta OIOC
CIIO. IpuopurteTHpmvMu nensMu o0OyueHus MaTeMaTHKe
Ha 6a30BOM YPOBHE SBJISIOTCA:

GopMUpOBaHHE HEHTPATBHBIX MATEMATHYECKUX NOHATAN (YHCII0, BENHYMHA, F€OMETPHIECKas
Qurypa, mDepeMeHHas, BEPOATHOCTH, OYyHKHWs), O00ECHCUMBAIOIEX IIPEEMCTBEHHOCTH M|
NEePCHEKTHBHOCTh MATEMATHICCKOrO 00pa30BaHusA 00y YaIOMIXCH;

HoJiBefieHe OOydJaromuxcs Ha JOCTYHHOM JUIs HHUX VDPOBHE K OCO3HAHHIO B3aMMOCBA3H
MaTEMATHKH u OKpY>KaIOLIero MUpa, HOHFMaHHE MaTeMaTHKH
KaK 9acTH 00mel KyJIbTypHl 4elI0BEIeCTRa;

pasBUTHE HHTEIEKTYaNbHEIX ¥ TBOPYECKUX CIOCOOHOCTEH 06yuarommxcs, mO3HaBaTeIbHON
aKTHBHOCTH, UCCIEIOBATEILCKUX YMEHHH, KPUTHYHOCTH MBIIUICHAS, HHTIEPECA K U3YICHHIO
MaTeMaTHKW;

opmupopanre (QYHKIMOHATBHON MATEMaTHYECKON TIpaMOTHOCTH: YMEHHS paclo3HaBaTh
MaTeMaTHIECCKIE aCTICKTHI B PeATHHBIX JKU3HEHHBIX CUTYaIMIX
u NIpH H3YYCHUHN JpyTHX TUCHUILINH, HpOSBICHUS 3aBHCUMOCTEH
U 38KOHOMEPHOCTEH, GOpMyIHpOBATh BX Ha S3bIKE MATEMATHKY ¥ CO3IABATH MATEMATHIECKHAE MOJICTIH,
IIPUMEHATH OCBOCHHBIN MaTeMaTHICCKUAMN anmapar
JUId  PEeINCHMSI IPaKTHKO-OPHEHTHPOBAHHEIX 3a/adY, 3a4a4 TpodecCHOHANBPHON AEITeIBHOCTH,

HHETCPIPCTHPOBATE ¥ OLCHUBATE IOJIYYCHHBIC PE3YIILTATEHL.

1.2.2. TlnamspyeMbie Ppe3yJbTATHI OCBOCHHHE 00meo6pasoBaTebHON JMCHMILIEHBLI B
coorBercTBHE ¢ PI'OC CIIO n Ba ecnose ®PIOC COO
O0mue  KOMITCTCHIHH (mamree -  OK) M Opo(eccCHOHANBHBIE  KOMIECTEHINH

(manee — IIK) O®I'OC CIIO B cooTHeceHWH C JIMYHOCTHBIME, METAIPEAMETHBHIMU



¥ OpeIMETHBIMA — pesynprataMi  oOydeHms  GazoBoro  ypoeHs  (manee —  IIPG)

@I'0OC COO npexncrasiens! B Tabnuie:



Kon » nanvenopanue

PesyabTarnl o0ydenus

hopMHEPYeMBIX

KOMIIeTeHIHH Ob6mmne Jucnunimaapabie
OK 0L Bribuparts | JlmaHOCTHBIE pe3ynsTaTh JOJDKHEEL | 11P61. Bragenue MeTONaMu
C1I0co0bl PEIIEHHUS 331a4 | OTpaXkarhb JIOKa3aTeNbCTB, AITOPUTMAMHA PELICHUS
1podecCHOHANIEHOR B YACTH: TPYJOBOT'O BOCIIUTAHMS: | 33Jad; yMEHue bopmympoBaThH
JEATeTFHOCTH - TOTOBHOCTH K TPYHAY, OCO3HAHHE | ONpPENCIICHHS, aKCHOMBI
IIPUMEHHUTENLHO HEHHOCTH MacTepCTBa, | M TEOPEMB], IPUMEHATh HX, IPOBOIUTH
K PasIAYHBIM | TpyAOIIOOHE; NOKa3aTeIbHBIE DPACCYXKACHUSI B XOHE
KOHTEKCTaM - TOTOBHOCTH X  aKTUBHOU | pelleHus 3a1ad,

HEeATENbHOCTH TEXHOJIOTHIECKOR
¥ COUMAINBbHOM HalpaBICHHOCTH,
CHOCOOHOCTH HHHIIHPOBATE,
IJIaHUPOBATH

¥ CaMOCTOSTENbHO BBIIONHATH
TaKyIo JeATeIbHOCTD;

- MHTEepeC K Pa3IHgHbM cdepam

IpodecCUoHATHEHON
TIEATENBHOCTH.

MertanpeaMeTHbIeE  pe3yJIbTATHL
TOJDKHBI OTPAKATh:

Ognaznenne YHHUBEPCATHBIMHI
yaeOHBIMHI HO3HaBaTEIHHBIMHA
JECUCTBUSMU:

a) 6azoBbic JIOTHYECKHE
JelicTRuY:

- CaMOCTOSATENLHO
dhopMyEpOBaThH

¥ aKTyalW3HpoBaTh mpobiemy,
paccMaTpuBaTh

€€ BCECTOPOHHE;

- YCTaHaBJIMBATH CYyIIECTBEHHBIH
IIpU3HaK

WM OCHOBAHWS IS CPaBHECHIS,
KIIacCHQMKAITHH

u 0600mmenus;

- OIPEIEIATh IIETH e TeIHHOCTH,
3a1aBaTh apaMeTphl ¥ KpHTEPUH
WX OCTHKCHUS,

- BBIABINITH 3aKOHOMEDHOCTH W
IPOTHBOPETHS

B PaCCMaTpUBAEMBIX SBIICHHUSX;

- BHOCHUTH  KODPPEKTHUBHI B
TeSTeNHHOCTS, OIlEHUBATH
COOTBETCTBHUE PEIYIBTATOR IIEJIAM,
OLICHHUBATh PUCKH HOCICICTBUM
JIeSTeTbHOCTH

6) ©Oa3oBBIe WCCIENOBATENLCKHE
JIEUCTBUA:

- BJaJeTs HABBIKaMu y4eOHO-
HCCIIEIOBATENHCKOM

[1P62. YmMeHue OIIEpPUPOBATH
HOHATHAMH: CTEIEHb YHCia, JOoTapudM
4ycia; yMEHHE BBHIIONHSITH BEIUUCICHUE
3gayeHu i

B IOpeodpa3oBaHUS BBIPAXKEHHH €O
CTETICHAMU " JAorapudpMamMu,
peodpa3zoBaHusA IpobHO-
paivoHa bHEIX BEIPAXKEHUMN;

ITPG&3. YMmenue OIIEpUPOBAaTh
IOHATHSIMA: paiyoHabHEIE,
HAppanuoHaNbHEIE, HNOKa3aTeIbHEIE,
CTEIICHHEIC, Jorapa(pMuIECcKue,
TPHIOHOMETPUYCCKUE  YPaBHEHHMA H
HEPaBEHCTBA, HX CHCTEMBI;

11P64. YMenue ONEepUpPOBATH
NOHATHSAMHA: (QYHKIMS, HEIpephIBHASL

GyHKIMS, IPOH3BOHAS, HEPBOOOPA3HAS,
ONpENEACHHBIA  MHTETpal;  YMEHHe
HAXOJIUTDH IIPOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIHE, HCOOIB3YS — COPABOYHEIC
MaTEpHaIbl; HCCICAOBATE B MPOCTEHIAX
CIydasx (YHKIMM Ha MOHOTOHHOCTE,
HaxOJHTh HauOOIBIIINE
¥ HAWMMCHBIIME 3HAUYCHUS (YHKIHH;
CTpOUTH TIpadUKd MHOTOYIEHOB C
HCHOJIB30BAHHEM anmapara
MaTEMATHYECKOTO aHau3a; MPUMEHATH
IpPOM3BOMHYIO TIpH pEIICHHH 3aiay

Ha JBWJKCHHE; peIlarh MPaKTHKO-
OpHMEHTHUPOBAHHEIC 3a7a9H
Ha  HawOoIbIHE W  HauMeHBUIHE
3HAYEHMs, HAa HaXOXICHUE IYTH,
CKOPOCTH B YCKOPEHUS;

I1P6S. YMmeHue OIIEPHPOBATh

MOHATHAMU: pamuOHATBHAT (DYHKIA,
noKazarenbHas (QYHKIUS, CTEIHeHHad
bynkmEs, norapudmMugeckas QYHKIL,

TPUTOHOMETPHYECCKHE bynkmn,
obpaTHBIE (QYHKIUHM, YMEHHE CTPOUTH
rpaduku H3YYCHHBIX byHKIwiL,

HCIIOJIbL30BATE rpa(byncpl OpH W3YYCHUH




B IPOCKTHOH  JNeATCIHLHOCTH,
HaBBIKAMH Pa3peIneHus npodiiem;

- BEISBIISTE IPHIHHHEO-
CJIEZICTBCHHBIC CBSI3H
M aKTyanu3WpoBaTh  3a/1ady,
BEIIBAraTh THIIOTE3Y
ee peIneHus, HaXOJHTH
apTYMEHTHI

JUIL ~ JOKa3aTeNbCTBA  CBOHMX
YTBEPKACHAM, 3a/aBarhb

HapaMeTphl ¥ KPHTEPAHY PENICHNUS;
- AHAIU3MPOBATH NONYYECHHBIC B
Xoze peIeHns 3aaun
PE3YIBTATEL KPHTHYECKH
OLICHUBATH

ux JIOCTOBEPHOCTE,
HPOTHO3APOBATH H3MEHEeHHE
B HOBBIX YCIIOBHSX;
paspabareiBarh IUIAH — pEINeHHs
npoGIeMsl C y4eToM aHAIM3a
AMEFOIIHXCS MaTepHalbHEIX
¥ HEMATEPHATBHEIX PECYPCOR;

- yMeTh MHEPEHOCHTh 3HAHHSA B
O3HABATEILHYIO

A OPaKTHYECKYIO
KU3HEIEATEIPHOCTH,
- YMETH UHTETPHPOBATH 3HAHAS K3
Pa3HBIX IPEIMETHBIX 00IacTell;

- BHIIBHTaTh  HOBBIE  WIEH,
HpEaNararh OpUrHHATHHbIE
HO/IXO/IBI H PEIICHHS

00acTH

OpOLECCOB W 3aBHCHMOCTEH, Iipu
peIICHUM 3ajad W3 JPYTHX Y4eOHBIX
IIPEIMETOB U 33734 M3 PEabHOM JKUIHU;

BRIpAXaTh (OpMyTIaMH  3aBHCHMOCTH
MEXy BEIWIHHAMU;
IIP66. VYMenme pemars TEKCTOBBIE

3aaudl PasHBIX THIOB (B TOM 4YHCIE Ha
IIPOILIEHTHL, KON ¥ YacTH, Ha JIBUKCHHUE,
paboTy, CTOMMOCTH TOBapOB H YCIyT,
HAJIOTH, 33729y ¥3 00JIaCTH YUpPaBICHUI
JIUYHBIMH H CEeMEHHBIME (QUHAHCAMM);

COCTAaBIIATH BBIPAXKEHUS, YPaBHEHHS,
HEPaBEeHCTBA U UX CHCTEMBI II0 YCIOBHIO
3aa4¥,  HCCNIENOBaTh  MONYYECHHOE
pelneHne 21 OILICHHBATH
IPaBIONONOOHOCTH Pe3YIbTATOR;

I1P67. VMenue OIIEpHpPOBaThH

IIOHATHAMHA: CPCAHEC apI/IQ)MeTI/ItIeCKOG,
MCIauWaHa, HauOoNIbIICe W HauMEHbLIIEE

3HAYCHUS, pazmax, JIACTIEPCHSL,
CTaHJApTHOE OTKIOHEHHWE YHCIOBOTO
Habopa; YMEHHE H3BIIEKATh,
HHTEPIPETAPOBATE uH(QOpMAIHIO,

NPEACTaBICHHAYKD B Tabnmmax, Ha
muarpaMMax, rpa@ukax, OTPaKaroIlyio
CBOMCTBA pEalbHBIX TIPOIECCOB M
ABJICHUH; IIPENCTARIATH UHGOPMAIIHIO C
OOMOINBIO  TabImMII W JHarpam;
HCCIIEAOBATh CTATHCTHYECKHUE TaHHBIE, B
TOM YHCIe
¢ IpuUMeHEeHHEM IpadMIeCKHX METOIOB |
3NEKTPOHHBIX CPEJICTR;

T1P68. Ymernue OIIEpHPOBATH
TOHATHSIMH: CIIyYarHBIA OIIBIT
# ciydaiiHoe COOBITHE, BEPOSTHOCTH
CIy9aifHOTrO COOBITHS; YMEHHE
BEUHUCISATH BEPOSTHOCTH c
HCIOJIB30BaHUEM rpadugeckux
METO/IOB; IPUMEHATH bopMyITBL

CIO’KEHHUS ¥ YMHOXCHHUS BEPOSTHOCTEH,
KoMOuBaTOpHEIE (HaKTH B GOPMYIIHI IPH
pelreHun 3a7ad; OIICHHUBATH
BEPOATHOCTH  pEaNpHBIX  COOBITHI;
3HaKOMCTRBO

CO CHy4YalHBIMHM BEIWIMHAME; YMCHHE
IPUBOIWTHL  IPHUMEPHI  IIPOSBICHHUSL
3aKoHa OONBPIMX 9YHCET B TIPHPOMHBIX
¥ O0INECTBCHHEIX SIBIICHIIX;

I1P069. YMeHuE OnepupoBaTh
DOHATYSIME: TOYKa, IpsAMas, IIOCKOCTh,
IIPOCTPAaHCTBO,  JBYFpaHHBIX  YTOI,
CKPEIUBAIOIIHECS OpsMBbIC,




HapajuieIbHOCTh U IEPICH AUKYIAPHOCTE
TIPSIMBIX
U IJIOCKOCTEH, YroJ MEXIy NpSMBIMH,

yromn MEXIOY PSIMOH
u IUIOCKOCTBIO, yron MEXIY
IJIOCKOCTSMHU, PAacCTOSIHUE OT TOYKH IO
ILIOCKOCTH, paccrosHue MEXIY
TIPSIMBIMU, paccrosgHue MEXIY

IJIOCKOCTAMH; YMEHHE HCIIONb30BaTh
IPY PELICHUN 3a1a9 H3YICHHbIe (aKkTh i

TEOPEMBI ITAHUMETPHH; yMEHUE
OLICHUBATH pasMepht 00BEKTOB
OKPY KaXOMIEro MUpa;

I1P610. YMmenue OTIEpUPOBATH

NOHATHAMH: MHOTOTPAaHBHK, CEUYEHHE
MHOTOTPaHHMKa, Ky0, mapajuieienuiie,
Opu3Ma, — OHpaMHAa, — Qurypa @ u
HOBEPXHOCTH  BpAIIEHWS, IWIAHID,
KOHyC, map, cdepa, cedeHus (OUTYPHI
BpaIleHUs, IUIOCKOCTh, KAaCaromascs
cdepsl, LIMWHAPA, KOHYyCa, IUIOIIAIb
HOBEPXHOCTH  [OUPAMEMABL,  IIPHU3MEL,
KOHyCa, MWIMHApA, IUIOMaib CQepsl,
o0BeM Ky0a, IPAMOYTOJIBHOTO
napajuieienunena, THpaMUuIbL, IPH3MEIL,
IMIMHIpA, KOHyca, WIapa; yMeHHe
H300paxarh MHOTOI'PaHHHUKH
M TIOBEPXHOCTH BPANICHWS, UX CEUCHMS
OT pYKHM, C IOMODIBIO YePTEKHBIX
HHCTPYMEHTOB M JJIEKTPOHHBIX CPENCTR;
YMEHHE DpacIlo3HaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHWE pAaclO3HaBaTh
IPaBHJIbHbIE MHOIOIPAHHUKH;

1IP611 Ymvernue OHIEPHUPOBATH
TOHSATHSIMHE: JBYDKCHUE
B IPOCTPaHCTBE, HMOJNOOHBIE QUIYPH B
TIPOCTPAHCTRE; HCIIONB30BATH

OTHOINEHHE IUIOUIAACH NOBEPXHOCTEH M
00beMOB  HOROOHBIX  QUIYp TpH
PEIICHUN 334,

I1P612. YmMenne BBIYUCIIATH
TEOMETPHYECKHE BEIMYHHEI  (AIHHA,
yIoj, IUIomanb, oO0BeM, IUIONajdb
DOBEPXHOCTH), HCIOIB3YS M3YUCHHEIE
bopMyIIEI B METOET,

11P613. Ymenne OIIEPHPOBATH
IOHATHAMM: TIPAMOYTONBHAS CHCTEMA
KOODIMHAT, KOOPAUHATHI TOYKH, BEKTOP,
KOOpIUHATHI BEKTOpA, CKAIIIPHOE
IIPOM3BENCHUE, YIOJI MEXIY BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BEICHAE BEKTOPa
Ha YHCJIO;, HAXOJHTh C IIOMOIUBIO




U3YyYCHHBIX  (GOpMyNT  KOOPAHHATHI
CEpPEIMHEBl OTPE3Ka, PACCTOSHUEC MEKIY
JIBYMSI TOYKAMH;

1IP614. YMenue BRIOHPATH TTOAXOISINHA

H3YYEHHEBI METoH,
Ui pEeHICHWsS 3aauM, paclio3HaBaTh
MaTeEMATHIeCKUE ¢axTer

W MareMaTHYeCKWe  MOJENH B
TPUPOIHBIX ¥ OOINECTBCHHBIX ABJICHATX,
B HCKYCCTBE, YMCHHE IIPHBOIUTE
OPUMEPhI MATEMATHYCCKHMX OTKPHITHI

CBOEIr0 MeCTa B HOAWKYJNBTYPHOM
MHDE;
MeranpenMeTHrIe
JIOJDKHBI OTPaKaTh:
Osnanenue YHUBEPCATHHBIMU
ya9eOHBIMHT ITO3HABATEIHHBIMU
IEHCTBUASIMHA:

B) pabota ¢ mHpopMmanmeii:

- BIAJETHh HAaBHIKAMH MOJyYCHUS
HHQOpMALMY H3  HCTOYHHKOB
PasHBIX THIIOB, CaMOCTOSTEILHO
OCYINECTBIAATH IIOMCK, aHAJH3,
CUCTEMaTH3AIHIO 7
HHTEPIPETAIIFIO uH(pOpMaATHT
pa3siMUHBIX BUAOB #  GopMm
OPENICTABICHI,;

- CO3/1aBaTh TEKCTHI B Pa3IAYHBLIX
(GopmaTax ¢ y4eTOM HAa3HAYECHHUH

pe3yIILTaThl

uHpOPMAIIH u neneBoi
ay AUTOPHH, BEIOUpas
ONTAMATBHYIO bopmy
TIPENCTaBICHIS

W BU3YTH3ALN,

- OHEHHBATH JOCTOBEPHOCTE,

JCTUTHMHOCTD I/IH(i)OpMaIII/II/I, cC
COOTBCTICTBHE IIPaBOBBIM i1
MOPAIBHO-OTHYCCKUM HOPMAaM,

POCCHHCKOR 31 MHPOBOH
MaTeMaTHYECKOH HAYKH
OK 02. Hcnons3osars | JImuaOCTHEIE pe3yabTaTel JOJDKHEL | [IPG]. Brnanenne METO/IaMu
COBPEMEHHBIC  CPEICTBA |OTPaK4Th B YaCTH: IEHHOCTH | JOKA3aTeNbCTB, AJITOPUTMAME DEIICHHS
TIOWCKa, aHai@3a M |HAYy4YHOrO IHO3HAHWA: 3anay; YMEHUE bOpMy THPOBATH
HHTEPHpETaug -c(hOpPMUPOBATHOCTD OIIpeNieCHus, aKCHOMBI
HHGOPpMAaIH, U | MEPOBO33pEHHS, U TEOPEMBI, IPUMEHITh HX, HPOBOIUTH
H(OPMAMOHHEIE COOTBETCTBYIOMIETO JOKazaTeNbHbIE PAaCcCyXXICHHS B XOHe
TEXHOJOTHU JUI | COBPEMEHHOMY YPOBHIO Pa3sBUTHS | PCHICHEE 307134,
BEINOJIHEHUS 3a/1a4 | HayKH 71 obmecteennoit | [1P62. Ymenue OIepHpOBaThH
rpodeccuoHamTpHOM IIPaKTUKH, OCHOBAHHOIO | HOBATHAMH: CTEIEHb YHCHA, JOTapudm
EeATCIIBHOCTH Ha THajore KyJIBTYD, | YHCIa; YMEHUE BBIIONHITH BEIIHCICHHS
CIIOCOOCTBYIOUIET0  OCO3HAHWIO | 3HAYCHU

u 1peobpa3oBaHus BBIPAKECHHHE €O
CTETICHAMH 21 JorapudMamuy,
mpeoOpa3zoBaHus TPOOHO-
PalMOHAIbHBIX BEIPAKECHUI;

T1P63. VYmenue OIEPHUPOBATH
HOHATHASMHE: PalMOHATIBHEIC,
HPpalOHATBHEIE, [IOKa3aTelbHEIe,
CTEHCHHEIE, JAOraprpMUIECKHe,
TPHTOHOMETPHYECKWE  ypaBHEHHS U
HEPABEHCTBA, HX CHCTEMBL,

[1P64. Ymenue OIIEPHPOBATH
OOHATHAME: (QYHKIMS, HenpephBHasd

GYHKIIHA, IPOU3BONHAL, HEpBOOOpasHasd,
OLpPENCNEeHHBI  MHTETpaN;  yMeHHe
HaXOIATh IPOHU3BOJHBIC 3JIEMEHTAPHEIX
GyHKnulE, HCIONB3YS — CHPABOYHBIE
MaTepHasbl; ACCIeNOBATh B IPpOCTeHIuX
ciryyagx (YHKIMH Ha MOHOTOHHOCTB, |
HaxOIWUTh HauboIpIIMeE
¥ HauMEHbIIWE 3HAYCHUA (YHKIHI;
CTpouTh TpadHKy MHOTOWICHOB C
HCTIOJIE30BaHAEM afmmapara
MaTeMaTHIeCKOrO aHAJW3a;, HPHMEHSTD
OPOM3BONHYI0O WpPH pelicHHy 33144

Ha [ABWXKCHHE, pemiars [PaKTHKo-
OpUEHTHUPOBAHHFIC 3a1a491
Ha HauOOJbIOWE W  HAUMEHBUINE




- HCIIONI30BaTh CpeJICcTBa
HHQOPMAMOHHLIX u
KOMMYHUKAIHOHHBIX TEXHOJOIHH

B peTIeHIH KOTHUTHBHEIX,
KOMMYHHKATUBHBIX "
OPraHM3alMOHHBIX  3a7ad  C
cobmoeRreM TpeGoBanmit
3PrOHOMUKH, TEXHUKA
6€3011acHOCTH, THTHEHEI,

pecypcocOepexenrs, MPaBOBEIX U
3THYECKHX HODM, HOPM
uH(OPMaNHOHHON Ge30aCHOCTH

3HAYCHUS, HA HAXOXACHHE IIyTH,
CKOPOCTH U yCKOPEHHUS,
11P6S. Ymenwne OIIEpHPOBATH

DOHSATHSIMH: DarMOHANbHAT (YHKIHS,
IoKasaTeNbHas (YHKIWMS, CTeleHHAS
(ynxius, morapudmuueckas QyHKIHI,

TPUTOHOMETPHAYCCKHE GbyHKUITH,
oOparnble (GYHKIMH; YMEHHE CTPOHTH
rpabuxa H3Y9EHHBIX OyHEKIHH,

UCTIONB30BaTh IPaQUKM DPH H3YYEHHH
IPOIECCOB ¥  3aBHCHMOCTEH, IpH
peIICHUN 3a7a9 M3 JPYTHX VIeOHBIX
IPeIMETOB ¥ 3aJa9 U3 PEATbHOM KU3HM,
BEIpAXaTk (QOpMyJIaMH 3aBHCHMOCTH
MEXIy BENUINHAMHE;

I1P66. VYmeHme pemars TEKCTOBBIE
3a1a98 pasHbIX THIOB (B TOM YHCIIE Ha
IPONCHTEI, IOJIK U 9acTH, Ha JBHKEHHUE,
paboTy, CTOMMOCTH TOBapOB H YCIYT,
HaJIOTH, 3a/1a4y U3 OOJIaCTH YIpPaBIeHH
JMIHEIMA U CceMeHHBIME (uHaHCaMu);

COCTaBJIATh BBIPAXKCHHS, YypaBHEHHI,
HEPaBEHCTBA M HX CHCTEMEI 110 YCIOBHIO
3aJa4yM,  MCCIENOBaTh  HONYYEHHOE
pelneHue i OLICHUBATH
IpaBIOIOJ00HOCTE Pe3yIbTATOB;

T1P67. Ymenue OIIEPHPOBATH

HOHSATHAMMU: CpefHee apudpMerndecKoe,
MeauaHa, HapOonbllee B HaWMEHBIICS

3Ha9YCHU, pasmax, JOUCIEPCH,
CTaHAApPTHOE OTKIOHECHHE YHCIIOBOTO
Habopa; yMEHHe U3BJIEKATE,
HHTEPIPETHPOBATE pH(QOpMaNWIO,

NPENCTaBICHHYI0O B  Tabomiax, Ha
IparpamMmax, IpadyKax, OTPaKaroIIyIo
CBOMCTBA pealbHBIX IIPOLECCOB M
SBJICHUH; TPEACTABIITE HHYOPMALTIO C
IOMOIIBIO  TabNHI[ ®  JHarpamm;
HCCIEN0BATh CTATHCTUYECKHE JaHHEIE, B
TOM quCIIe
C IPHMEHEHHEM IPpapHIECKIX METONOB U
BIIEKTPOHHBIX CPEJICTB;

I1P68. YMmerue OIepUpOBaTh
TOHATHSIMHE: CIIy4aiHBIH OIIBIT
U CIIy4a#HOe COOBITHE, BEPOSATHOCTD
CIy49aifHoro COOBITHS,; YMEHHE
BEIYUCIIATH BEPOSITHOCTH c
HCIIOJIB30BAHUEM rpagpuIecKux
METOJIOB; IPUEMEHSITH bopMy B

CIIOXKEHHA U YMHOXEHHS BEPOSTHOCTEH,
KOMOMHATOpHEIE (PaKT ¥ GOPMYITHI OpH
peIeHnu 3a1ay; OLICHUBATH




BEPOSTHOCTH  PEANBHBIX  COOBLITHIA;
3HaKOMCTBO

CO ClydyaliHBIME BEJIWYMHAMH, YMEHHE
OPHBOIUTGL  HIPHEMEPH  NPOSBICHUS
3aKOHa OONBIIMX UYHMCEN B MPHPOIHBIX
1 OOIIECTBEHHBIX ABICHANX;

I1P69. VYmenne OIIEPHPOBATH
MOHATHSIME: TOYKA, IpsAMast, IIOCKOCTS,
OPOCTPAHCTBO,  ABYTPAHHBLA  yroi,
CKPEIIHBAIOIUECS IpSMBIE,
TIaPaJLICILHOCTE ¥ IEPICHIUKYISIPHOCTE
IPSIMBIX

¥ IUIOCKOCTEH, YIOJd MEXIY IPAMbIMHU,
yroma MEXIY IpSIMOT
u IIOCKOCTHIO, yTOI MEXTY
IJIOCKOCTSIMH, PAcCCTOSHHUE OT TOYKH
A0 TIUJIOCKOCTH, PAacCTOSHHE MEXIY
IPSIMBIMH, pacCTOsHIE MEXITY
IUIOCKOCTAMH; YMEHWE WCHOJIb30BaTh
IPH PEINCHIY 3371249 B3y JeHHbIC (GaKThl 1

TEOPEMBI  ILIAHUMETPHH; yMeHHe
OLICHUBATh pa3Mepsl 00BEKTOB
OKPY2KaloIEero MApa;

I1P610. VMeBue  OmepHpoBaTh

HOHATHSAMH: MHOTOTPAHHUK, CEUYCHHE
MHOTOTPaHHHKa, KyO, Iapajulenenumne],
npu3Ma, — OupaMuna,  Qurypa u
HOBEPXHOCTh  BPANICHHS,  IWIKHID,
KOHyC, map, cdepa, cedeHus QUIypol
BpaICHUS, IJIOCKOCTh, Kacaromasics
chepsl, IIIMHIPA, KOHyca, ILIOLIAIb
IDOBEPXHOCTH  NHpPaMUIBL,  MPH3MEL
KOHyCa, WHIHHJApA, IUIOMAans chepsl,
00BeM Ky0a, IPSMOYTOJBHOTO
napajiesienuIena, THPaMAIEL, TPH3MBL,
WWIMHIPa, KOHyca, [Hapa; yMeHue
u300paxarhb MHOTOTPaHHUKH
¥ IOBEPXHOCTH BpAICHUS, HX CCUYCHUS
OT pPYKd, C IOMOIOBI0 YEPTEKHBIX
HHCTPYMEHTOB H JIEKTPOHHBIX CPEICTR;
YMEHHE DAaCIO3HaBalh CHUMMETPHIO B
IPOCTPAHCTBE; YMEHHE pACIIO3HABATH
HPaBUIIBHBIE MHOTOrPAHHWKH;

I1P611 YMmenue OIEPUPOBATH
TOHATHIMHA: JIBIDKCHUE
B MPOCTPAHCTBE, MONOOHBIE (QUIYPH! B
IIPOCTPAHCTBE; HCIIOJIb30BATE

OTHOIIECHME IIOINANEH IIOBEPXHOCTESH M
00BeMOB  IONOOHBIX  QuUIYyp UpH
PEIICHUHN 3aay;

11P612. YMmenue BBIIHCTSTH
T€OMETPHYECKUE  BEIMUYWHEL  (JUIMHA,




yrol, IUIOIanh, OOBEM, ILIOMAnb
IOBEPXHOCTH), HKCIIONB3YS W3ydYEeHHEIC
(GOpMYNBI B METOIIBI;

I1P613. Ymenue OIIEPHUPOBATH
DOHATHAMU: TIPAMOYIOJBHAS CHCTEMA
KOOpAMHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOODIMHATEL  BEKTOpA, CKaJSIPHOE
HIPOU3BENICHHE, YIOJI MEXITY BEKTOPAMH,
CyMMa BEKTOPOB, IPOM3BEAEHUE BEKTOpA
Ha YHCIO; HAXOMUThL C ITOMOIIBEIO
M3YYEHHBIX  GOPMYT  KOOPIUHATEI
CePEIMHBI OTPE3Ka, PAaCCTOSHUE MEXKIY
JBYMS TOUKaMH;

IIP614. Ymenne BRIOMPATH HOAXO XA
U3YUYCHHBIH MeTo
IUIS  pemieHHs 3anadyd, paclo3HaBaTh
MareMaTHIeCKHe (baxTE
31 MaTeMaTHYECKUE MOJIETH B
IPHEPOIHBIX B OOIIECTBCHHBIX ABICHUIX,
B HCKYCCTBE; YMEHHE TPHBOIUTH
OPUMEPhl MaTeMaTHIeCKUX OTKPHITHI

poccuiickoi 5 MHPOBOM
MaTEMaTHIECKON HAYKH
OK 03. [Ilnamuposars | JlmgHocTHBIE pesynsTarel | [IPO]. Branenmne METOJaMH
u PeaIn30BEIBATH | JOJDKHEI OTPaXaTh | NOKA3aTENbCTB, AITOPUTMAMH PEIICHHUS
COOCTBEHHOE B YaCTH: JYXOBHO-HPABCTBEHHOIO | 3a1ad; YMEHHE bopMyIHpOBaTH
npodeccHoHANBEHOE BOCHIMTAHUS: OIIpENIETICHUS, AKCHOMBI
M JUYHOCTHOE Pa3BHUTHE, |- chOPMHPOBAHHOCTE | B TEOPEME], IPUMEHATE KX, IPOBOIUTH
IPeINPUHIMATENLCKYIO | HDABCTBEHHOTO CO3HAHHMA, | JOKA3aTeIbHBIC PaCCYXICHHS B XOJIe
JETEABHOCTE 3THYECKOTO IOBEICHHS; pEHICHYS 3a/1a4;
B IpoQeCCHOHATLHOM | - CIOCOOHOCTH oueHuBarh | [1PG4. Ymerue OIIEpHPOBATH
chepe, HCIOJIb30BATh | CHTYAIHIO U OPHHUMATh | MOHATHAMH: (QYHKIWS, HempepsBHas
3HaHUA OCO3HAHHBIE peieHus, | GYHKIMSA, IPOM3BOIHAS, IEPBOOOpA3HAs,
o IPaBOBOH U | ODHCHTHPYACH HAa MOPANbHO- | ONPENENICHHBIH  WHTErpanm;  yMeHHe
buHaHCOBOM BPaBCTBEHHBIC HOPMBI U | HaXOIUTH IPOM3BOTHBIC 3IEMEHTAPHEIX
rpamMOTHOCTH B | ICHHOCTH, QyEKIME, HCIONB3YsS  CIPaBOYHBIC
PasIFYHBIX JKH3HCHHBIX |- OCO3HAHME JIMYHOrO BKJIAAA B | MaTEPHaibl; HCCIEN0BATH B IPOCTEHIINK
CUTYaIIHIX HOCTPOEHHE YCTOWIHBOrO | CilydasX (YHKIWHM HAa MOHOTOHHOCTE,
Oy myiero; HaXOJUTh HauOOoNbIIHe
- OTBETCTBCHHOE OTHOMICHME X | M HAaUMCHBIIWE 3HAUYECHHS (YHKIHI;
CBOHM pOmUTENAM | CTPOHTH IpaduKH MHOTOWICHOB C
¥ (WIM) JPYTHEM WICHAM CEMBH, | HCIIOJIH30BAHHEM amnapara
CO3NAHMIO CEMPH Ha OCHOBE | MAaTEMaTHYECKOTO aHANM3a, IPUMEHATH
OCO3HaHHOT'O OPUHATHA | NPOM3BOIHYIO IPH pEUICHHH 3a7ay
UEHHOCTEH CEMEHHOM XM3HH B | HAa JBIDKCHHE; peImars IPaKTHKO-
COOTBETCTBHH €. TPaJULMSAMHE | OPMEHTHPOBAHHEIE 3aMaum
Hapozos Poccnm; Ha  HamOoNBIIME W  HAWMEHDIIHe
MeranpenMerssie  pesymeraThl | 3HAaueHHS, Ha HAXOXJICHWE IIyTH,
JOIDKHBI OTPaKAaTh: CKOPOCTH U YCKOPEHHS,
Ornanenne yuuBepcansaeiMu | [TP65. YMmenue OIIEPUPOBATH

PETYIIITUBHBIMU TCHCTBHAMMA:

IIOHATHAMH.  panyoHalbHaAsg QJYHKHI/ISI,




a) CaMOOPraHu3alus:

- CaMOCTOSATENHHO OCYHIECTBIATH
TO3HABATEIBHYIO  JESTCIBHOCTE,
BEIABIIATE HpOONEMBI, CTaBHUTH
u GopMyTHpoBaTh COGCTBEHHEIC
3a1a94

B 00pa30BaTENBHON IeATeEHOCTH
u SKU3HEHHBIX CHTYaIHsIX;
CaMOCTOATENBHO COCTABIITH IIaH
pemeHns npobIeMBl ¢ YYETOM
AMEIOTIHXCSI PECYPCOB,
COOCTBEHHEIX BO3MOXHOCTEHN
¥ TIPEAIIOYTEHUM; N3BaTh OICHKY
HOBBIM CHTYAITHIM;

6) CAaMOKOHTPOIE:

HCIIOB30BATH TIPAEMBI
pedaekcry III ONSHKY CHTYaIlH,
BEIOOpA BEPHOTO PEUICHHUS,

- yYMETh OICHHWBATH pHCKH H
CBOEBPEMEHHO [IPYHAMATH
PEIIEHHS 110 X CHHXXEHUIO,

B) OMOIMOHAIBHEIN HHTEIUIEKT,
TIpeAIONar ArOIIHA

¢ OpPMEPOBAHHOCTE:

BHYTpEeHHEH MOTHBAIHH,
BKIIOYAIONIEH  CTpEMJICHHE K
JOCTVOKEHHIO TeMH H YCIexy,
ONTHMU3M, MHHIUAATUBHOCTD,
YMEHHE IEHUCTIBOBATH, HCXOAA
#3 CBOMX BO3MOXHOCTEH;

- SMIATHH, BEJTFOYAIOMECH
CIOCOOHOCTh TIOHMMATh
SMOIIMOHANBHOE COCTOSIHHE
JIPYTHX, Y9HUTHIBATH
€ro pu OCYLIECCTBICHUH
 KOMMYHHKAIIFH, CIOCOOHOCTH K
COYYBCTRHUIO ¥ CONECPEKUBAHUIO;

- COUHANBHBIX HaBBIKOB,
BKITFOYAIOIHEX CIO0COOHOCTH
BBICTpauBaThk  OTHOINGHHS  C
IpYTAMH JHOABMH, 3a00THTHECH,
IIPOSIBIIATH HHTEPEC ¥ paspernarhb
KOH(IMKTHI

HoKa3arenbHas (QYHKIHL, CTeNeHHad
GyHKIMS, NorapuMuuecKkas (QyHKOHS,

TPHTOHOMETPHYECKHE byHKIVH,
obpartHbic OYHKIIWH; YMEHHE CTpPOUTH
rpaguxu H3Y4EHHBIX GyHKIuTiH,

ACHONTB30BaTh TpauKu Upy H3ydYeHHH
IPOIECCOB ¥ 3aBHCHMOCTEH, 1pH
PEIICHHHE 335a4Y W3 JpYIHX YIeOHBIX
IIPEIMETOB H 3339 B3 PEaJIbHOM KU3HE;
BEIpaKaTh (QOpMyliaMH 3aBHCHMOCTH
MEXY BEIMYHHAMY,

I1P66. VYmenue peimats TEKCTOBBIC
33294 Pa3HBIX THOOB (B TOM HHCIE Ha
HPONCHTEI, NOJH H 9acTH, Ha JBIDKCHHUE,
paboTy, CTOMMOCTH TOBapoOB H YCIYT,
HAJIOTH, 3a/1a4i U3 O0NacTH yIpaBieHHS
JWYHBIME M ceMeHHBIMU (DHHAHCAMH);
COCTaBIATh BBIPAKCHUS, YPaBHEHUSI,
HEPaBCHCTBA ¥ HX CHCTEMBI TIO YCITOBHIO

3aa4d,  WCCIENOBaTh  IONYHYCHHOE
pelieHue 151 OILICHUBATH
IpaBAONOHO0HOCT PE3YIHTATOR;

I1P67. VYmerue OIIEPHPOBATH

HOHATHSMHE: CpeJiHee apudpMeTHIecKoe,
MeqraHa, HapOonbHice W HaHMEHbIEe

3HAYCHNS, pasMax, JUCTIEPCHS,
CTaHNapTHOE OTKIOHCHHE YHCIOBOTO
Habopa; YMEHHE M3BJICKATH,
HHTEPIPETHPOBATH HEGOPMAITHIO,

TPEeNCTaBICHHYI0 B Tabnwmax, Ha
JA@arpaMMax, rpa(ukax, OTPaKalouIyio
CBOMCTBA pEANBHBIX MPOIECCOB H
SBICHAHN; MPEACTABIATh HHPOPMAIIHIO C
NOMOINBIO  TabiMI ®W  JuarpamM;
HCCIIEIOBATh CTATHCTHYCCKHE IaHHEIE, B
TOM YHCJIE C IPHMEHCHHEM IPaduIeCKix
METOAOB H 3IEKTPOHHEBIX CPEJICTE;

11PG8. VYMerne OTIEPHPOBATH
HOHATHAMHE: CHOydJaiiHBIl ONBIT W
ciygaiinoe  coOBITHE,  BEpPOATHOCTH
CITy4affHOTO COOBITHS; yMeHue
BBIYHCIIATD BEPOSTHOCTH c
HCHOJIb30BAHAEM rpadugecKux
METOIIOB; TIPUMEHSTE dopMy L

CIOXCHUSI ¥ YMHOKCHUSA BEPOATHOCTEH,
KoMOMHATOpHEIE $aKTh ¥ GOPMYIIEI IpH
pemeHnn 3a1ad; OILICHHRATH
BEPOSTHOCTH  peanbHBIX  COOBITHIR,
3HAKOMCTBO

CO CHyvYallHRIMM BENYMHAMH, YMEHHE
TIDUBOJWTH  IIPWIMEPHl  IIPOSIBICHUS




3aKoHa OONBIIMX YHCEN B NPUPOAHBIX
4 OOINECTBEHHBIX SBICHUIX;

11P614. YMenue BrIOMPAThH HOXOIMIAH
HA3YYCHBBI METOJ
JUIsL pEIiCHHS 3aJa9d, paclio3HaBaTh
MaTEMAaTHISCKHE thaxThI
¥ MareMarTHJecKde  MOIEeTH B
IPHUPOITHBIX ¥ OOIECTBEHHBIX SIBICHUMX,
B HCKYCCTBE, YMEHUE IIPHBOIWATH
TIpAMEPEl  MaTEeMaTW4eCKUX OTKPHITHA

POCCHHCKOR H MHPOBOH
MaTeMaTHIeCKol HayKu
OK 04. 3ddexrtunro | JImunocTHbe pe3ynpTars: nookasl | [TP67. YMenue OIEPHPOBATH
B3aUMOICHCTBOBATE OTpaXKaTh TIOHATHAMH: CpeiHee apHPMETHUYECKOE,
¥ paboTaTh B KOIICKTUBE | B YaCTH: IIEHHOCTH HAYYHOIO | MeOWaHa, HawOoJpllee X HauMEHBIICe
¥ KOMaHJe TIO3HAHK: OCO3HAaHHWE LEHHOCTH | 3HAYCHHA, pasMax, TUCTICPCH,
Hay4JHOH NEATENBHOCTH, | CTaHAApPTHOEC OTKJIOHEHHE YHCIIOBOTO
TOTOBHOCTH OCYHIECTBIIATE | Habopa; YMEHHUE W3BIIEKATH,
HPOEKTHYIO ¥ | WHTEPIPETHPOBATH HHGOPMANHIO,
HCCIEI0BATENBCKYIO OpeICTaBleHHyl0 B Tabmmnax, Ha
JeATeIbHOCTh HHIMBUAYAIBHO B B | AHarpaMMax, rpa(ukax, OTpaKaroImmyio
rpynne CBOHMCTBA peaWIbHBIX IIPOUECCOB H
MeranpeMETHEIE — Pe3yNbTATHl | SBICHUM; IPeACTaBIITh MHYOPMALTIO C
JOIDKHBL OTPaXaTh: IOMOINBIO  Tabmum ¥ JUarpamM;
Ognanenue YHUBEPCAIBPHBIME | MCCHER0BaTh CTATHCTUYCCKHUE NAHHEIE, B
KOMMYHUKATHBHBIMHA TOM YHCJIE C IPUMEHEHUEM rpadguaecKux
NeHCTBUAMHU: METOJIOB M 3NIEKTPOHHEIX CPEMICTB;

0) coBMecTHAsE NEATSIFHOCTD:

- YOHHMATh H WCOONB30BATH
NpeuMyecTBa KOMaHJHOH H
FHIMBHIyanbHON paboTh;

- TIPHHUMATH UEMM COBMECTHOM
NeSATeNbHOCTH, OpraHU30BEBATE 1
KOODIWHUPOBATH NEHCTBUI MO ee
JNOCTHOKCHHIO: COCTaBISTh ILIAH
IEHCTBUH, pacHpeneiisaTs poH ¢
YUETOM  MHEHHH  Y9YaCTHHKOB
00Cy XK IaTh PE3YIETATHI
COBMECTHOH paboTr;

Osnaznenue YHUBEPCATLHBIMHA
PEryISTHBHBIME ACHCTBHSIMH!

r) npusstHe cebs ¥ ApYyrHx
JHOACH:

-  NpUHKAMAaTh  MOTHBBEL W
apryMeHTsl IOPYTHX JIOAEH mpw
aHaIu3e pe3yIbTATOB
JEeATEeNBHOCTH;

- IPX3HABATH CBOEC IPAaBO W IIPABO
JpYTHX moaeH
Ha OIHOKH;

1TP6S. Ymenue OIIEpUPOBATH
MIOHATUAMM:  CHy4YaliHBIA OOBIT H
ciyyalimoe  co0BITHE,  BEpOSTHOCTD
ciygaifHOTO coOBITHS; YMEHHE
BBIUUCTISTD BEPOATHOCTh c
HCIIONIB30BaHKUEM rpadugeckux
METOJIOR; TIPUMEHSTD bopmMy s

CIOKEHUS U YMHOXKCHHUS BEPOSTHOCTEH,
KoMOHMHATOpHbIC GaKTEl ¥ GOPMYIIBI IPH

peteHuH 3a7ad9; OIICHHUBATH
BEPOSTHOCTH  pEaibHBIX  COOBITHH;
3HAKOMCTBO co CITyYaliBBIMH
BENWYVMHAME,  yMEHWE  HPUBOIWTH

TIPUMEPH] IPOSBIICHHS 3aKOHA OONBIIHX
qHce B IIPEPOIHBIX
¥ O0IIECTBEHHBIX JBICHUAX;

I1P614. YMenue BoIOHpPATh MOIXOAIIIHM
W3YYEHHBI METOJ UL PEIICHUS 3a0a9H,
pacro3HaBaTh MaTeMaTHUYECKue (aKThl
¥ MareMaTd4ecKHe  MOJAeIH B
HPUPOIHEIX U OOIHECTBEHHBIX ABIICHUIX,
B HCKYCCTBE; YMEHHE HOPUBOIWTH
IIPUMEPEl  MaTeMaTHYECKUX OTKPBITHI




- pa3BuBaTh CHOCOOHOCTE | POCCHHCKOM 31 MHEPOBOH
[IOHMMATh MEP C ITO3UIMHE APYTore | MareMaTH4YecKol HayKu
YEJIOBCKa
OK 05. Ocymecrriars | JlmaHOCTHEIE pe3yabTaThi Jomwkasl | [IP61. Branesue METOHaMHu
YCTHYIO ¥ HHCBMEHHYIO | OTPaKaTh JOKa3aTeNbCTB, AITOPUTMAMH PEIICHHUI
KOMMY HEKaIIHIO B qaCTH: 3CTETHYECKOro | 3a/1ad; yYMEHUE bOpMyIHPOBATH
Ha rOCYIapCTBEHHOM | BOCTIUTAHUS: OIIPENCIICHUS, AaKCHOMBI H TEOPEMEI,
SI3BIKE Pocculickoll |- 3CTETHYECKOE OTHOUICHWE K | HPIMEHSATH nX, HIPOBOANTH
Oenepanuy MHPY, BKIIOYas 3CTETHKY ORITa, | HOKa3aTeNbHBIE PAcCyXICHHA B XOJE
C y4eToM OCOOEHHOCTEH |HaydHOro ¥ TEXHHYECKOTO | PEHICHKS 3a1ad;
COIMAIBHOTO M | TBOpYECTBa, cmopra, 1pyra u | ITP6S. VYmenne OIEpUPOBATE
KyJIbTYPHOTO KOHTEKCTa | OOIMEeCTBEHHBIX OTHOINCHMH; MOHATHSMM:  CIIy4YaliHBli OOBIT H
- CcHoocoGHOCTH ROCHPHHMMATH | Cioydaiinoe  cOOBITHE,  BEPOATHOCTE
pasiM4YHBIe  BHABI KCKYCCTBA, | CIy9adfHOTO coOpITH; YMCHHE
TPaIUIIU ¥ TBOPYECTBO CBOETO W | BEIYHCIATH BEPOSTHOCTD c
IpYyTHEX  HApoOJOB,  OUIyIaTh | MCIIOIB30BEHHEM rpaduIecKux
SMOIHOHAIBHOE BO3JIEHCTBHE | METOIOB; OPUMEHSITH thopmy Bl
HCKYCCTBa; CIOXEHUS H YMHOXCHHS BEPOITHOCTEH,
Metanpenmerspie  pe3ynbTaThl | KOMOHMHATOpHbIC (GaKTHl U OPMYIIE! IPH
JIOJDKHBI OTPaXaTh: pETHeHuN 3amag; OILICHKBATH
Ornanenwe YHHMBEPCAIBEHBIME | BEPOSTHOCTH  PEabHBIX  COORITHIL
KOMMYHHKaTHBHBIMHA 3HAKOMCTBO
NEeACTRUSIMEA: CO CIy4YallHBIMH BEIHYMHAMY; YMCHUE
a) oOmeHMe: - OCYIIECTBIATH | HMPWBOJHUTL  HPHUMEDPHl  [POABICHASL
KOMMYHHUKAIII 3aKOHa OONBIIMX YHUCeNd B IPUPOAHBIX

BO Bcex chepax JKu3Hu;

- pacmo3HaBarh HeBepOanbHEIE
cpercrBa OOMICHWS, NOHMMATH
3HAUCHHE COHHANBHBIX 3HAKOB,
pacro3HaBATH IPENHOCHUIKHI
KOHQIWKTHBIX  cuTyamui
CMATYaTh KOH(IHKTEL,

- PasBEPHYTO ¥ JIOTHYHO M3JIararh

CBOIO TOYKY 3peHUS ¢
HCIIOIB30BaHUuEeM S3BIKOBEIX
CpencTB

¥ OOIIECTBEHHEBIX ABINCHUAX,

T1P69. Vmenue ONepupoBaTH
DOHATHSMHA: TOYKA, HPAMast, IIOCKOCTS,
TIPOCTPAHCTBO,  JABYTPAHHBIA  YroOll,
CKPELIMBAIOIIHAECS MIPSIMBIE,
NapaUIebEOCTD B IIEPICHINKYISIPHOCTE
TIPSMBIX

U ILIOCKOCTEH, Yrol MEXIy HPSMBIMHE,
yrox MEXKIY OpsMoi
" IUIOCKOCTEIO, yroa MEXTY

IUIOCKOCTSME, PpAacCTOSHHE OT TOUKH
IO TUIOCKOCTH, pPAacCTOSHHE MEXKIY
OpPSMEBIMH, paccTogHue MEXITY
IIOCKOCTSIMHE; YMEHHE HCHOIB30BATh
OpH PEIICHUH 3319 W3y ICHHBIC (aKTsl i
TEOpeMbl IUIBHAMETPHH; YMEHHE
OLIEHUBATh pasMepsl 00BeKToB
OKPYKAIOIIETO MUDA;

I1P610. VMeHHe — ONepupoBaTh
HOHATUSMH: MHOTOIPaHHWK, CEYCHWE
MHOTOTpaHHHKa, Ky0, mapaieleue],
npu3Ma, — IHpaMEfa,  Qurypa wu
[IOBEPXHOCTh  BpamieHHs, LAIHHID,
KOHyC, map, cbepa, CedeHHs (QUryps
BpaIIEHMs, IUIOCKOCTH, Kacarouascs
chepsl, MUMHAP3, KOHYyCa, IUIOMEAID




OOBEPXHOCTH  NUPaMHEABL,  IPH3MBL,
KOHyCa, LHIHHApa, IUIOMans cdepsl,
obpeM Kyba, OPSMOYTOJNBHOTO
napauiciennneia, MHPaMUIbE, IPH3MBL,
IMHApa, KOHyca, IHapa; YMEHHE
n3obpaxars MHOTOI'PaHHBKHA
¥ IOBEPXHOCTH BpAIICHUS, UX CCUYCHUS
OT DYKH, C IOMOHIBI0 YepPTEeIKHBIX
HMHCTPYMEHTOB ¥ 3JIEKTPOHHEBIX CPEHCTB;
YMEHHE paCHO3HaBaTh CUMMETPHIO B
IPOCTPaHCIBE; YMEHHE pacio3HABAThH
IIPaBANBHEIC MHOTOTPAHHMKH,

I1P611 Vuenue OUepHpOBaTh
HDOHSITHIMA: JBEDKCHHE
B IIPOCTPAHCTBE, NOXOOHBIE QUIYPHL B
HOpPOCTPAHCTBE; HCTIONB30BATH

OTHOWICHHE IIIOIIaNeli HOBEPXHOCTEH H
00beMOB  TONOOHBIX  Guryp npm
peHICHIH 33134,

I1P612. Ymenue BBIYHCTIATE
TEOMETPUYECKYE BEIWUYMHBL  (JIHHA,
yroji, Iomanb, o0®peM, IUIOmAns
TIOBEPXHOCTH), HUCHONB3YS M3YYCHHEIE
$OPMYIIBI H METO/IBY;

I1P613. YMeHue ONECPHPOBATH
MOHATHSME:. IPSMOYTONbHAas CHCTEMa
KOOpAWHAT, KOOPIHMHATH! TOUKH, BEKTOD,
KOOpIMHATEL ~ BEKTOpa,  CKaIsIpHOE
IPOX3BEICHHE, YIOI MEXKIY BEKTOPAMH,
CyMMa BEKTOPOB, IPOU3BEACHIE BEKTOpa
Ha YHCJIO; HaXOAHTh C [OMOMIIBIO
HU3Y9CHHEIX  QOpPMYN  KOOPIMHATHI
CepeauHBl OTPE3Ka, PacCTOSHUE MEKIY
JBYMS TOYKAMEI,

11P614. Yvenve BEIOUPATD MOIXOAAIIHH

H3YYCHHBIN METOT,
Ui pPEUICHMS 3aJady, pPaclo3HABaTh
MaTeMaTHICCKUe baxTeI

51 MareMaTHYCCKHe  MOJENTH B
HIPUPOIHBIX ¥ O0IIECTBEHHEIX SBJICHUAX,
B HCKYCCTBE; YMEHHE HPHUBOIUTH
IpHMEpPEl MaTeMaTHIeCKHX OTKPHITHH
pOCCUMCKOR 51 MHPOBOH
MaTeMaTHIeCKON HayKu

OK 06. [Ilposenars
FPaXaHCKO-
HaTPHOTHIECKYIO
TIO3HALHMIO,
JEMOHCTPHIPOBATE
OCO3HAHHOE IIOBEACHUE
Ha OCHOBE DOCCHICKMX

JIA9HOCTHEIE Pe3yIbTaThl HOJDKHEL
OTpaXkarh

B YACTH:

- TP&KIAHCKOFO  BOCTIMTAHMS:
OpUESTHE TPaIMIHOHHEIX
HAIMOHATLHEIX,
0o0mMEeyUeIoBeYeCKIX

TIPo1. Brnanenue METOIaME
JOKa3aTelbCTB, AITOPUTMAMH PELICHIS
3a4aq; YMEHHE GopMyIHpOBaTH
OTIPEACTICHHS, AKCHOMBI
¥ TEOPEMBI, MPUMEHATh UX, HPOBOIHTE
JOKa3aTeNbHBIC PacCyXICHHA B XOJE
pEIICHHS 39134,




JYXOBHO-HPaBCTBEHHBIX
HEHHOCTEH, B TOM 9HCIIe
C Y4YeTOM TapMOHH3aIMH
MEXHATUOHAIBHBIX

H MEXPENUTHO3HBIX
OTHODICHHH, IPHMEHATH
CTaHAapTh
AHTHKOPPYIIHOHHOTO
THOBEJICHAS

TYMaHHCTHYECKHX i
JEMOKPATHIECKUX HEHHOCTEH;
-IIATPHOTHYECKOrO BOCTIMTAHM:
IICHHOCTHOS  OTHOIICHHE K
TOCYIapCTBEHHBIM CHMBOJIAM,
HCTOPHYCCKOMY H TIPHPOTHOMY
HACJIEIHIO, TIAMSTHUKAM,
TpagunusM HapoJoR Poccuwy,
JoctwxenusiM Pocerm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHONOTHIX
B TPYZe;

MeranpeaMeTHsle  pe3yabTaThl
JOIDKHBL oTpaxarh: Onazenue
YHUBEPCATLHBIMHA
PETYIISATHBHBIMEA ACHCTBUSMH: B)
SMOIHUOHATBHBIN HHTEIUIEKT,
NpeAnoNararomui
cOPMEPOBAHHOCTS:
--CAaMOCO3HAHHUS, BKJIOYAIOINETO
crioCOGHOCTH  NOHWMATH  CBOE
SMOLMOHAIHHOE COCTOSTHYE,
BHJICTh HANPaBICHUS Pa3BUTHI
cobCTBEHHOIM SMOHUOHATEHOR
cepst, OBITH YBEPEHHEIM B cebe;
- CaMOPETYIHPOBAHUS,
BKJIIOYUAIOIIETO  CaMOKOHTPOIIb,
YMEHHE OpUHUMATh
OTBETCTBEHHOCTH 3a cBOE
OBEICHUE, CIOCOGHOCTH
aTanTHPOBATECS K
SMOIHMOHATGHBIM  H3MCHCHUIM
H TpOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY

- BHYTpEHHEH MOTHBAIHH,
BKJIIOYAIOMIEH  CTpEeMJICHHE K
JOCTHXEHHIO HEMM H  VCHOexy,
ONTHMHE3M, HHAHEATHBHOCTD,
yMEHUE HAeHCTBOBATh, HMCXOIS H3
CBOMX BO3MOXKHOCTEH;

- SMOATUM, BKJIIOYAIOIIEH
CIOCOOHOCTD TIOHUMATD
SMOIMOHATEHOE COCTOSHHE
JIpyITHX, YYWTBIBath €ro npu
OCYDIECTBICHHN KOMMYHHUKAIIHY,
CoOoCcOOHOCTE K COYYBCTBHIO H
COTICPEXMBAHHIO;
- COIUATHHEIX
BIUTEOYAOTINX Ccrioco0HOCTD
BEICTPaWBaTh  OTHOINCHHS  C
IPYTHMHA IDOABMH, 3a00THTECH,
IPOSABIATH HHTEPEC H pa3peiuarh
KOHGIAKTHI

HAaBBIKOB,

T1P64. YMenne OIIEpUPOBATH
TOHATASME: (QYHKIUSE, HelpephBHAsL
$yHKIHS, IPOU3BOANAL, IEPBOOOPA3HAS,
ONpPENCNICHHRIA  HHTETpa,  YMCHHE
HaXOUTh IPOM3BOAHEIEC 3IEMEHTAPHBIX
GyHKIME,  HCHONB3YS  CHpPaBOYHBIC
MAaTEpHAIbI; HCCIEAOBATH B IPOCTEHINIX
crygyasx ¢YHKIHE Ha MOHOTOHHOCTS,
HaXOIUTh Haubonsmue
¥ HauMCHBIME 3Ha4eHHs OyHKIMI;
CTPOMTH TpaduKH MHOTOWIEHOB C
HCHOJIB30BAHUEM anmapara
MAaTeMaTHIeCKOrO aHauH3a, NPUMEHSATH
IPOM3BONHYI0 IpPH pEIICHHM 337139
Ha [BHKCHHME, peIiarTh IPaKTHKO-
OpUEHTHPOBAHHBIE 3a7aud
Ha  HauboNbOie ¥  HAaWMCHBINHE
3HAYCHHA, HA HAXOXKICHHE MYTH,
CKOPOCTH ¥ YCKOPEHUS,

I1PG6. VYmeHme pemars TEKCTOBBIC
3a/fa9¥ pasHBIX THHOB (B TOM JHCIE Ha
TIPOLCHTHI, TOJIW ¥ YacTHd, Ha ABVIKEHNE,
paboTy, CTOMMOCTh TOBAPOB M YCHYT,
HAJIOTH, 3ala9¥ U3 00JacTH YIpPaBICHAL
TVYHBIME ¥ CceMelHBIMH (uHAHCAME);
COCTaBJIATh BHIPAXKCHUHA, YpaBHEHUL,
HEPaBEHCTBA U KX CHCTEMBI IO YCIOBHIO

3a0a4d,  MCCHeoBark  NIOJIyYeHHOE
pELICHHAE 51 OLICHUBATH
IpaBIOHOA00HOCTE PE3yIbTaTOB;

I1P67. Yuerne OIEPHPOBATH

HOHSTHAMH: CpelHee apuPMEeTHUIECKOe,
Menwana, Hambonblmee M HaWMEHBIIES
3Ha4YCHU, pazmMax, JUCTIEPCH,
CTaHAPTHOE OTKIOHEHHWE YHCIIOBOTO
Habopa; yMEHHe U3BICKATH,
HHTEPIPETHPOBATH HH(OpMAIHIO,
OpeACTaBICHHYD B  Tabiumax, Ha
nparpaMMax, rpaduxax, OTpaKaiomIyio
CBOMCTBA peajbHBIX MpPOIECCOB W
SBICHHHN; IPEACTABIITE HHGOPMALHIO C
OOMOINBIO  Tabmunm H  AHarpaMM;
HCCIENOBATH CTATHCTHYCCKUE NaHHEBIE, B
TOM YHCIIe
¢ IPEMEHEHHEM I'paQUIeCKIX METOJIOB U
3NEKTPOHHBIX CPEJCTB;

11P68. Ymenne OIEPHUPORATH
TNOBATUAME: CIyJIaiHEBIN OIIBIT
¥ ciaydaiiHoe coObITHE, BEPOSTHOCTH
CIIy9aifHOTO COOBITHS; yMeHue
BBIYUCIATH BEPOATHOCTH c
HCHONB30BAHAEM rpaduIecKux




METOJIOB; IPHMEHATH dbopmy et
CIIOKEHHUS ¥ YMHOXEHHS BEPOATHOCTEH,
KOMOHMHATOPHEIE (PaKThl B (GOPMYJIBI IpH
perieHuH 3a7ad; OLICHUBATH
BEPOSTHOCTH  pEalbHBIX  COOBITHIA,
3HaKOMCTBO

CO CIy49alHBIMH BEIHYMHAMH; YMEHHUE
IPUBOIUTE  NPUMEPHl  MPOSBICHHI
3aKoHa OONBIIMX 9HCENT B TPHPOIHBIX
H O0IIECTBEHHbIX IBICHEAX,

[1P614. YMenue BRIOHpATH OAXOASIMN
H3YICHHEIA METOJ,
JUIL peIeHHs 3aJa4M, paclo3HaRaTh
MaTEMaTHICCKHE (baxTe
¥ MareMarH4YecKHe — MOJEIH B
NPAPOIHEIX B OOMIECTBCHHBIX ABJICHULX,
B HCKyCCTBE, YMCHHE MNPHWBOIMTE
DPHMEPBI MaTeMaTHIeCKHX OTKPHITHI

POCCHHCKOR % MMPOBOH
MaTeMaTHYEeCKOM HayKH
OK 07. CognelicrBoats | JIngHoCTHEIE pe3ynbTaThi qomkasl | [1P61. Brapenue METONAMH
COXPaHECHHUIO OTpaxkarb JHOKa3aTeNbCTB, AITOPHTMAME PELICHUS
OKpyXalome  cpensl, |B YaCTH: 9KOJOTHYECKOTO | 3anaq; YMEHHUE bopMyTHpOBATH
pecypcocOepeKeHuIO, BOCIIATAHUS: OIIpENENCHAS, AKCHOMBI
TIPUMEHSATH 3HaHWA | - aKTHBHOC HETIPUATHE JCHCTBHH, | ¥ TEOpeMbl, IPUMEHITh UX, HPOBOAUTH

o0 M3MeHEHNM KIMMAara,
IPHHIENE! OepexIIMBOrO
IpOU3BOZCTRA,

3¢ HeXTHBHO
IEWCTBOBATH

B YPE3BEIMANHBIX
CHUTyaIusix

IPHHOCAINIX BpeNl OKPyXaroImei
cpene;

- YMEHHE  IPOTHO3HPOBAThH
HeOIarOIPHASTHEIE S3KONTOTHISCKHE
HOCHEICTBUA NP IHPHHAMACMBIX
IeHCTBYH, IPENOTBPAIIATE KX,

- pacHmpenue OIIBITa
IESATENBHOCTA  SKOJIOTHYECKOH
HaIpaBleHHOCTH;

MeranpenMeTHEIE  pe3yIBTaTHI
JOIKHBI OTpaxars: Opnagenue
YHUBEPCANBHEIME yaeOHbIME

TIO3HABATENbHBIMY JCHCTBUSIMHU:
6) 0a30BBIE HCCIENOBATEIBCKHC
JeVCTBUSL:

- paspabareiBaTh IUIAH PEINECHHS
OpobneMBl ¢ Y9EeTOM aHalH3a
HMEIOIIHXCY . MaTePHATBHBIX
¥ HEMATEePHANbHEIX PECYPCOB;

- OCYIIECTBIATD
HeJICHANPaBIICHHbI TIOUCK
IIEpEHoca CpPEeACTB U CHOCO0OB
JeHcTBUS

B IpOdECCHOHANHHYIO CPENy;

~ YMETh NEPECHOCHTH 3HAHUI B
[IO3HABATENHHYIO

JOKa3aTeNbHBIC PACCYXACHHS B XOJE
pELIeHHS 3312,

11P64. Yvenue ONIEPHPOBATH
HOHATHAMHA: (QYHKIHSL, HeNpephiBHAS
byHKIHA, IPOU3BOJHAN, TepBOOOpasHas,
ONpENENCHHBI  HHTErpay;  yMeHue
HAXOIUTH HPOH3BOIHEIC 3IEMCHTAPHBIX
GyBKUIMHE, HCUONB3Yd  CIPABOYHEIE
MarepHansl; HCCIenoBaTh B HPOCTEHImmX
ciydasx QYHKOUE Ha MOHOTOHHOCTB,
HaXOAHUTH HaubompIINe
W HAaHMCHBOIME 3HAYCHUS QyHKIuM;
CTPOMTL TIpaQWKW MHOTOWICHOB ¢
HCTIONB30BaHUEM ammapara
MaTEeMaTHIeCKOTO aHalK3a; MPUMEHITh
OPOH3BOJNHYIO IIPH pEIIeHHNH 3a1ad4

H3 [BHXEHHE, pellars [PaKTHKO-
OPHEHTHPOBAHHEIC 3aaud
Ha HaubonBIIVE M  HaWMCHbBIIHE
3HAYEHHUdA, Ha HaXOXACHWE TYTH,
CKOPOCTH ¥ YCKOPEHUS;

T1P65. Ymenne OIIEPHPOBATH

NOHATHAMHE: panuoHaIpHAaf® (QYHKIHS,
HOKa3aTrenpHas (QYHKIMI, CTeleHHas
byaxims, norapudmudeckas QyHKITS,
TPATOHOMETPHICCKHE GyHKIHH,




73 IIPAKTHYECKYIO obractu
KHIHEAEITENHHOCTH;
Osnagenue VHEBEPCATHHBIMHY
PETyIATHBHBIME NCHCTBUSIME:

6) CaMOKOHTPOE:

- HaBaTh  ONEHKY  HOBBIM
CHTyalHsiM, BHOCHTH KOPPEKTHBEI
B JEATENBHOCTH,  OICHHBATH

COOTBCTCTIBHC PC3VIBTATOB LEIAM

ofpaTHble (YHKIHH; YMEHHE CTPOUTEH
rpaduxm H3YUYSHHBIX byHKIHH,
MCTIONB30BaTh TPAQUK¥ OPH H3yYeHUH
NpONECCOB M 3aBHCHMOCTeH, mpH
pPEeLICHHH 3ajad W3 JpPYruxX y4eOHbIX
TIPEIMETOB ¥ 3aJia4 U3 PealbHOM KU3HY;
BRIpaXath (QOpMyIaMu  3aBHCHMOCTH
MEXAY BETMIMHAMU,

[IP66. VYwMenue pemars TEKCTOBBIE
33auy Pa3HbIX TUIOB (B TOM 9HCJE Ha
IPONEHTHI, IONH U JaCTH, Ha JBIDKCHHE,
paboTy, CTOMMOCTH TOBApOB ¥ VCIYT,
HAJIOTH, 33791 ¥3 00JacTd yIpaBleHUS
TAIHBIME B CeMeHHBIMH (PUHAHCAMHE);
COCTaBIATH BHIPAKCHHA, YPaBHCHHS,
HEPaBEeHCTBA ¥ BX CHCTEMBI IO YCIOBHIO
3a5iayyd,  WCCIIENOBaTh  MONyYeHHOEe
pemenue " OIICHUBATH
IpaBononoOHOCTE pe3ybTaToR;

I1P68. YMeHue ONIEPUPOBATE
TIOHSITYSIMH: CIy4aiHbIA OIIBIT
U CilydaiHoe coOBITHE, BEPOSTHOCTH
ciydaitHoro coOBITHS, yMEHue
BBIYHCTIATH BEPOATHOCTD c
HCIIONB30BaHUEM rpadugecKux
METOJIOB; IpPHMEHSTH bopMy st
CJIOKEHUS M YMHOXCHHS BEPOSTHOCTEH,
KOMOHHATOpHLIE HaKTHl ¥ GOPMYIBI IpH
peIIeHUHR 3a1ay; OIICHUBATH
BEPOATHOCTH  pEANbHBIX  coOBITHi;
3HaKOMCTBO

CO CHydaliHBIMH BEIHUYMHAMHE;, VMEHHE
OPHABOIUTE  TPUMEPHl  HPOSBIICHHS
3aK0Ha OOJPIIMX YHCET B HPHUPOIHBIX
¥ 0OIIeCTBEHHbIX SABICHHAIX;

I1P69. YMmenne OTIEPHPOBATH
TICHATHSME: TOUKa, NPSMast, IJIOCKOCTb,
IPOCTPAHCTBO,  ABYIPAHHBIA  yron,
CKpPEIIMBAIOUECA [IpSMEIE,
HapaLIenbHOCT U HePIeHIUKYIIPHOCT
IIPSIMBIX

¥ IHIOCKOCTEH, YroJ MEXIy HpPSMBIMH,
YIOJI MEXIY MpAMOHR
51 IUIOCKOCTERIO, yron MEXTY
TIOCKOCTSMH, PacCTOSHHE OT TOYKH
JIO TIOCKOCTH, PpaccTOSHHE MEXIY
TIPSIMBIMH, paccTosHue MEXTY
IUIOCKOCTAME; YMEHHE HCHONH30BaTh
NIpH peIICHNH 337129 W3yUeHHBIE (DakThl |
TEOPEMBI ILIaHUMETPHY; yMEHHE
OIICHMBATH pasMepsl 00BEKTOB
OKPYIKAIOIEro Mupa;




I1P610. YMeHHE  OIepHpOBATH
ODOHATHSMH: MHOTOTPAHHEK, Ced4eHHe
MHOTOIrpaHHHKa, Ky0, mapauienenumnen,
npEsMa, — OEpaMEAa,  Qurypa #
HOBEPXHOCTH  BpAHICHHS,  IHITHHID,
KOHyC, Imap, cdepa, cedeHus QuUrypsi
BpamiCHMs, IUTOCKOCTh, Kacaromascs
cepsl, IHIHMHEApa, KOHYyca, IUIOMANb
IOBEPXHOCTH  HHPAMUIEBL,  NPH3MBL
KOHyca, IHIHHIpa, Inomans cgepsl,
00BEM Ky0a, IPSMOYTOJIBHOTO
napajienenuiea, TUpaMyuIBl, HPA3MEL,
HUIMHIPa, KOHyca, IHapa; yMeHwHe
u3o0paxaTh MHOFOTPaHHUKA
M TOBEPXHOCTH BpAIlCHUN, UX CCUCHHS
OT pyKH, ¢ [OMOMEI0 YePTEKHBIX
MHCTPYMEHTOB ¥ 3JIE€KTPOHHEIX CPEHCTB;
YMEHHE DacHO3HABATL CHMMETPHIO B
IPOCTPAHCTBE; YMEHHE paclo3HaBaTh
[PaBUIHHBEIE MEOTOTPAaHBHAKHY;

I1P611 YmMenne OIEPHPOBATH
HOHATHAME: IBYDKCHHE
B IIPOCTPaHCTBE, HONOOHBIE (GUTYDPHI B
HPOCTPaHCTBE; HCIONB30BaTh

OTHONLICHHE INOMIAJeH MOBEPXHOCTEH
o0BeMOB  MOJOOHBIX  Guryp upH
PEIICHNH 33aY;

11P612. VMenne BEIUMCISTE
FEOMETPHYECKEC BEIMYMHBI  (IHHA,
yroj, Imomanb, o0meM, ILIomams
LOBEPXHOCTH), HCIONB3YA HIYYCHHEIE
GOPMYITBI M METOJIE;

I1P613. Ymerne OLIEPHPOBATH
OOHATUAME: [PSMOYTOJbHas CHCTEMa
KOODIMHAT, KOOPAUHATH! TOUKH, BEKTOD,
KOOPAMHATEL  BEKTOpa,  CKAIIPHOE
IPOM3BENICHAE, YION MEXKIY BEKTOPaMH,
CyMMa BEKTOPOB, TPOU3BEICHIE BEKTOPa
Ha 4YHCIO, HaXOOWTh C HOMOINBIO
H3YYCHHBIX  (QOpMYyRT  KOODZHHATEHI
CEpEIMHBl OTPE3Ka, PACCTOSHEE MEXKILY
JBYMS TOIKAM;

I1P614. YmeHue BHIOBpATE MOAXOASIIHI

H3Y9YECHHEI METOx
I pelleHWd 3aJadH, pacio3HaBaTh
MareMaTu4ecKue (baxTsr

H  MareMard9ecKue MONENH B
IPUPOAHEBIX ¥ OOIMECTBCHHBIX SBIICHHAX,
B HCKYCCTBE; YMEHHEC IPHUBOJHTH
IOpYMEPBl MaTeMaTHYECKUX OTKPHITH
poccuiickoi a MHUPOBOH
MaTeMaTHICCKON HayKH




11K 1.2.

OcymecTBiIaTh 00paboIKy,
[OATOTOBKY OBoOmIEH,
rpuboB, PHIOEI, HEPEIOHOTO,
BOHHOTO  CHIpbs, Msica,
JIOMAIDHEH TR, IHY9H,
KPOJIHKA.

BOAHOI'O CHIPHA.

11K 1.4.

TIpoBouTE
DPUTOTOBIICHIS 31
MONTOTOBKY K PEaTH3aIH]
o1y pabpuKaToB
pasgoo6pazHoro
ACCOPTHMEHTA Ui OO,
KYJIMHADHBIX HM3ACIHHH U3
MfCa, JOMaimHeM NITHIEbL,
9, KPOJKa.

LPOLYKTOB M JOHONHHTENHHBIX

HHTPENUEHTOB, B TOM YHCNIE CIISHHi,
1K 1.3. OpUIIpaB, TOYHOE PACIO3HABAHUE

HEeT0OPOKaUECTBEHHBIX IPOIYKTOB;
[ IpoBonuTh
PUTOTOBJICHHE [ COOTBETCTBHE OTXOLOB U HOTEPH
[MONTOTOBKY K peanu3aupulChipbs OpH  ero obpaborke H
oIy habpuKaToB PUTOTOBICHHE  HOIy()abpuKaTo)
pPasHOO0OPa3HOIo NIEHCTBYIOMXM HOPMaM;
ACCOPTHMEHTa JUIL OJIOf,

.k ONTHMAIBHOCTH npoueccal

KyJIMHApHBIX H3JCIMHA U3

00pabOTKH, NOATOTOBKY CEHIPHA H
PHIOBI ®  HEphIOHOrO

IPUTOTORNIEHNS  noNydadpuKaros

[loxroroBka, o0paboTka
Pa3IIIHEME METO/IaMH
TPaJUIMOHHEBIX BHIOB  OBOIICH,

rpuOOB, PHIOBL, HEPHIOHOTO BOTHOTO
CBIDBSI, MJCA, MACHBIX IPOLYKTOB,
MOMAaITHeH NTUBL, AHYH, KPOJIKa:

- aneKBaTHHI BBIOOD OCHOBHBIX|

(SKOHOMHS PECYpCoB: IIPOIYKTOB,
BPEMEHH, 3HEPTETHYECKUX 3aTpaT Ul
T.1., COOTBETCTBHE BEIOOPa METONIOB
06paboTK  CHIpb#, CHOCO0OB H

Tpe0OBaHAIM PENEHTYPEL);

- mpodeccroHaNbHAs IEMOHCT A
HABBIKOB PabOTHI C HOXKOM;

IOpaBUIBbHOS,  ONTHMAIBHOE,
aNCKBATHOE 3a/IaHUIO0 ITAHNPOBAHME
¥ BEIOCHHE MpoileccoB 00paboTKy,
HOJrOTOBKM  CBIPBS, IPOIYKTOB,

COOTBCTCTIBHE HIPOECCOB
HHCTPYRIIAAM, PCTIIaMCHTAM,

- COOTBETCTBHUE IPOLIECCOB
00pabOTKH CHIPES U IIPUIOTOBJICHH
oy gabpukaror CTaHJApTaM|

QUCTOTHL, TpeOOBaHMSIM  OXpaHb
TpyZAa B TeXHHUKE 6€30MacHOCTH:

KOPPEKTHOES HCIIOIB30BANHC
IEBCTHLIX PasHCiIOYHBIX JOCOK,

KTbKYIBIMAOHHBIC KaPTOUYKH,

TEXHHAK TIPHFOTOBJICHHS]
nonydalpuxatos  BEIy  CHIpBS,
POLYKTOB,  €rc  KONHYECTIBY, . 01y

IpHroTOBICHUS oy (pabpuKaTos,|

-BECTH y4eT, OQOpMIATH  [OKYMEHTHY
NEPBHYHON OTYETHOCTH HO YYETY CHIPBA,
TOBAPOB M Taphsl B KJIAJOBOH OpraHu3anum
TUTAHYS;

~COCTaBIATD TOB&pHBII’I OTHCT 34 JICHD,

FOIIPEENATs IPOIECHTHYIO OO ITOTepPs Ha
[POH3BOICTBE HPH PaIMIHBIX BHEAX
06paboTKY CHIPHS,

-pacCUWTHIBATE  IEHBI HA  TOTOBYIO
PO TYKIIO 74 nonyhabpuKaTE
COGCTBEHHOTO TNPOM3BOACTBA, O(OPMIIATH

-IIOJIB30BATRCI  KOHTPOJFHO-KaCCOBBIMH]
MaTHHAMEA VTR CpeICTBAMHU
ABTOMATH3AIMH IpU  pacgerax ¢
MoTpeOUTENIMIL;

-IPUHEMATE OIIATy HAJWMYHBIMY ACHBTaM¥;

-IPHHEMATh ¥ OQOpMITE Oe3HAMYHEIC
TUIATEXKH;

~COCTaBJIATh OTYCTHI IO NIATCKaM.

~BHJIBI YUCTA, TPCGOBaHPI}I, IIPCABABILICMEIC

- 3a/1auH OYXTaITEPCKOTO yUeTa;

FOIPUHOUOE. ¥ (QOpMBI  OpraHU3aIWy
OYXTaNTEPCKOTO YUETa
- 0co0eHHOCTH OpraHu3almy

OYXTaITEPCKOT0 y4eTa B OOMICCTBEHHOM
HTAHAT;

OCHOBHELIC HaIIpABRJICHEA
COBCPINCHCTBOBAHMU, y4Ue€Ta H KOHTPOJH
OTHCTHOCTH Ha COBPCMCHHEOM 3TAlIC,

- [IOHATHE IIEHEI, €€ DJIEMEHTHI, BUILI TIEH,
MOHSTAE KAIBKYIAINM H| HOPSIOK]
Orpe/ieicHWs  PO3HHYHBIX  HEH  Ha
IPOIYKIAIO COGCTBEHHOTO IPOU3BOCTBA,

HOHSTHE TOBapoo0OpOTa NpeXHpUSITHE
TATaHHAS, eT0 BHABI ¥ METOMBI PaCcIeTa.

- aCCOPTHUMEHT MEHIO ¥ IICHEBI Ha TOTOBYIO
[POXYKIMIO Ha ICHb HPUHITHS IIaTexeH;




-

Pa3CnBHOES  HCHONBL30BAHUC
KOHTEHHEPOB VI OPTraHMYeCKHX W
HCOPTaHHISCKHX OTXOOORB;

- cobionenue TpeboBanuiy
ePCOHATBHON THTHEHB] Bj
COOTBETCTBHE ¢  TpebOBaHUIMY
cucrembl XACCII (cam. cmem.
OHCKAA, UHMCTOTa PyK, pabora B
MEPYaTKaX  [OpH  BHUIONHEHWH

KOHKPETHEIX ONEpanyi, XpaHeHue]
HOXEH B YHCTOM BHJE BO BpeMs

paboTHL, [IpaBAIbHAS]
(o6s3aTenpHas) — meryeranms B
IIPONECCE TIPUTOTORIICHIS, YHCTOTA)
Ha ~ paboueM  MecTe H B
XOJIOIAIBHYKE),

- aJeKBaTHBIA BHIGOp M IENEBOE,
be3onacuoe VICTIONIb30BAHKE
000py TOBaHES, HHBEHTAp4,
MHCTPYMEHTOB, IOCY ITBI;

COOTBCTICTBUC BpPCMEHHA
BBITIOTHCHYA pa60T HOpMAaTHBaM,

- COOTBETCTBHE MacCEl
00paBOTaHHOrO CHIPBS, TOTOBBIX
oty habpukaros TpebopanmaM
PEHENTYpPHI;

TOYHOCTh DPAacueToB 3aKJIaNKH
CHIDBA 1P HU3MEHEHWH BEIXOJal
oJTy pabprKaTos,
B3aUMO3aMEHIEMOCTH
[IPOIYKTOB;

CHIPbS,

aICKBAaTHOCTE OIIEHKH KauecTBa)
OTOBOM HPOXYKIAM, COOTBETCTBHS
ce TpeOOBaRUSIM PENEHTYPhL, 3aKa3y;

- COOTBETCTBHE BHEIHIHETC BAIA
rOTOBBIX IOy GabpuKaToB
TpeGOBaHIAM PELENTY PBL

~ IIpaBHJIA IIOBCACHMS, CTCHICHD

JOTBCTCTBCHHOCTH 32 IPaBUIIBHOCTE

PacdeToB ¢ HOTPeOHTEIIMH.




2. CrpykTypa B conep:xanue o6meobpazoBaTehbHOM NHCHEILIHHBL

2.1. O6pem MECHMILTHEBI H BAIbI yIebHoi paGoThi

Bun yaebnoit paborni O6nem B
gacax

Ob6nem 06pazoBaTeIbHOH MPOrPAMMBI FACI{AIHHE 232

B T.4.

KOMOHHHPOBAHHBIC 3aHATHI 225

KOHTPOJBHEIEC paboThl 7

UcHOBHOE COAEPKAHTE 198

IpodeccnonansHo OPHEHTHPOBAHNOE COCPKARNE (CONepKaHme 24

NPHKIAAHOr0 MOLYJIs)

HpomexyTounas arrectamus (3K3aMeH)




2.2, Temarnueckuil NJIAH M COAEPIKAHNE THCHMIIIHHL]

Copepranne yuebrnoro Marepuana (0cHoBHOE i HPOPECCHOHANLHO

HaumenoBanue paijeion ., O6bem | Gopmupyemsie
o Tent OPHEHTHPOBAHHOE), Ja00paTOPHBIC H NPAKTHYECKHE 3aAHATHS, NPUKIAXHOH 4acOB | KOMIETCHIHH
MOAYJIb (HPU BHAJIMYMN)
1 2 3 4
OcHoBHOe coepxanue

Pa3pea 1. HlopTopenue Kypea MATEMAaTHKH OCHOBHOM INKOJIBI i8

Tema 1.1. Copepxanue yueGHOTO MaTeprana 2

Lene u 3amaqm mMatematuky | Iens w 3aaun MaTeMaTHK TPH OCBOCHHH CIIEIMATLHOCTH. Ba30BLIe 3HAHNS U YMCHHS

npu OCBOCHHH | II0 MareMaTHKe B Npo)eCCHOHANBHON U B TOBCEIHEBHOM ACATENBHOCTH. MHOXECTBO,

CTIEIMATTBHOCTH. onepanuu Haf MHOXKecTRamu. J{uarpammer Oiinepa—Benna. Vicrions3oBanie TEOPETHKO-

MmuoxecTBa 1 IOTHKA MHOXKECTBEHHOTO afrapara Jis OIHCAHUS pEaNbHBIX HPOIECCOB M SABJEHUH B
npodeccHoHaBHON JICATENIBHOCTH, IIPH pPEHICHWH 3a/la4 U3 JAPYTUX JUCHATIIMH.
OnpenencHue, TeopeMa, CISACTBIE, 10KA3aTeIBCTBO

Tema 1.2. Coneprxanne yueGHOro Marepuasia 2 OK 01,

Yucna v BEIYHCICHUS Harypaneapie u nensle umcna. Ilpu3Hake AenuMOCTH IEnbiX 4mcel. PaiuonaibHBie OK 02,
qpciia. OOBIKHOBEHHBIC U JECATHYHEIC NPOOH, TIPONEHTHI, GECKOHEUHDIC NIEPHOYCCKUE OK 03,
Jpobu. ApudMeTHdYecKHe ONepaliifl ¢ DPAlHOHANLHBIMH HYHCIAMM, IpeoGpasoBaHus OK 04,
YHCJIOBBIX BBRIpaKeHHiH. JicHCTBHUTENBHBIE uMcia. ParoHanbHble W HPPalHOHANBHEE OK 05,
quciia. ApudMerndeckde onepanyuy ¢ JeHCTBHUTENbHBIME gaciamu. [IpuGnumxénubie OK 06
BBIYHCJICHUSA, IPABHJIa OKPYIVICHHS], TPUKAJKA ¥ OLICHKA Pe3YIBTATA BHIUUCICHUN OK 07

Tema 1.3 Copnepixanue yae0HOro mareprasia 4 MK 1.3

Toxnecta u | ToxgectBa M TOXICSCTBEHHBIE INpeo0pa3soBaHus. YpaBHEHHE, KOPEHb YpaBHEHHA.

TOXIAECTBEHHBIC Hepasenctso, penieHre HepapeHcTBa. Metosl uHTepBaoB. Periienue uelisix u ApoGHo-

npeobpasoBanusl. pauyoHANBHEIX ypaBHEHUWE W HepaBeHCTB. llpuMeHenne ypaBHEHUT W HEPaBEHCTB K

YpaBHeHUS PEIEeHNI0 MAaTEMATHIECKUX 32144 W 3a1ay H3 Pa3IMyHEIX o0NacTedl HayKu U peanbHOU

1 HOPABCHCTRA u3HA. CHCTEMBI ¥ COBOKYITHOCTH PAMOHANBHEIX YPAaBHEHHH 1 HepaBeHCTB, CHCTEMBI
JMHENHBIX ypaBHeHuH. PemeHue npuxiaJHbixX 33184 ¢ MOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHHN .

Tema 1.4 IpodeccuonanbHo opHeHTHPOBAHHOE CcofepKanue (CONEPMAHHE NPHKIANHOIO 4

MOy JIS)




HH@OEOEHEWHO BBEITHUCIICHU

Ipumenenue npobell W HPOLECHTOB AJs PEHICHHS TPHKIAJHBIX 32/1a9 K3 Pa3/IMuHBIX

B mpo)eCCHOHANBHBIX | oTpacnedl 3Hauud H peanbHOM xm3Hu. IlpnOmwkéHHBIE BBHIMMCHCHUS, NPABHIA
3a/iavuax OKpPYTJICHHUS, IPUKHMIKAa W OLEHKa pe3yjapTara BemucIeHuHd. Pasmple cmocolsr
BBIYMCIICHUS MPOLEHTOB. [IpoleHTHBIC BRMMCICHHA B NPO(ECCHOHANBHBIX 3aJadax.
TlpuMmeneHue ypaBHEHUH U HEPABCHCTB K PEHICHUIO MaTeMaTHUSCKUK 33144 U 3a7a4 M3
Pa3NIUIHBIX 00acTell HAYKY H peayibHOM XKHU3HH
Tema 1.5. Copepxanue yueGHOro marepuana 2
HocnenosarensHOCTH IlocnepoBarenpHOCTH, CHOCOOBI 3adaHHd  IocHenoBaTenpHocTeld. MoHoToHHEBIE
H TIPOTPECCHH MOCIICHOBATEIIFHOCTH. Apu(METHYECKas M I'EOMETpUYECKas HPOTrpPeccHr. beckoHewHo
yOmiBatommass  reomerpuueckas nporpeccus. Cyvma Oeckoneuno — yOwIBarolei
reOMETpUYECKOi mporpeccun. PopMmylia CIOXHBIX HpoiieHTOB. Vcnone3osanue
ApOrpeccrH Ul PeHICHUs PeATbHBIX 33124 MPUKIIAAHOTO XapaKkTepa
Tema 1.6. Copepxanue yueOHOro MaTepuana 4
®yuxiu u rpaduky Qynxips, cnocodst 3aganus Gyaxmmy. I'paduk dynkiun. Bzaumuo obparasie QyHKINN,
OO6nacte onpeneneHns ¥ MHOXKECTBO 3HaueHuH ¢pynkuuy. Hymu ¢pyuxmun. TpomexyTku
3HAKOMOCTOSHCTRA. YETHbIe M HeUETHRIE OYHKIUU
Kontpoabnas pabora ne pasneny 1. Bxonroill KOHTpOJIb
Pasnes 2. Crenenn u kopuu. Crenennas, NoKazaTeabHad U Jorapudpmuveckas QyHKIUM 42
Tema 2.1. Copepxanue yueOHOro MaTepuana 4
ApudmeTryueckuii KOPeHb Apndmerrdeckuil KopeHs HaTypanbHON creneHn. [lelicTeus ¢ apudmeTHUECKUME
n—0¥ CTENEHH. KOPHAMH N—0ii CTENEHH.
Tema 2.2 Copnepxanue yuyeOHOIo MaTepuasia 4
Crenenu. Crannaprras Crenens ¢ nensiM noxaszaresieM. Crangaptaas ¢opMa 3anucy JedCTBUTENBHOTO YHCIa, OK 01,
¢dpopMa 3anucu Vcnonp3oBanue moaxopsuned GopmMpl 3aniicH ACHCTBUTENBHBIX WHUCEN JUI pPEICHS OK 02,
JHEHCTBUTENHHOTO UHCHA HpaKTUIECKHUX 3aJa4 W HpeACTaBNeHus JaHHbIX. CTETICHb ¢ paliiOHAIBHBIM [TOKa3aTeieM. OK 03,
Croiictea cremenu. IlpeoOpasopaHme BBIPOKCHHH, COZCPIKAHIUX CTICHEHH C OK 05,
pParMOHAHLHBIM ITOKA3aTeIeM OK 06,
Tema 2.3. Conepxanue yueOHOTO MaTepuaia 2 OK 07
Crenensas QyHKIHI Crenennas GyHKINA ¢ HaTYPAIGHBIM ¥ NENBIM MokazaTeneM. E& cpoiicrsa u rpaduk. MK 1.3
CaotiicTpa U rpaduk KOpHS n-o#f cTeneHn
Tema 2.4. Uppauuonanpusie | Cogepxanue yueOHOro Marepuaia 6
YPaBHEHUS ¥ HepaBeHeTBa | Permenne uppaiyioHaJbHBIX YPaBHEHUH ¥ HEPABCHCTB
Tema 2.5. IMoxazarensusie | Comepixanue yyeOHOro MaTepuana 6

YPABHEHHUS M HEPABCHCTBA

TokazarenpHabie YDaBHCHUA ¥ HCPABCHCTBA




Tema 2.6. Cogpeprxanue yueOHOTO MaTepuana 6
Jlorapudm yucna. Cpofictea | Jlorapupm uwmena. [ecarmunsie ¥ Harypanbabie Jiorapudmel.  IpeoGpasoranue
norapudMoB BBIP@XCHHH, COIEpKalmX JoraprQMpl
Tema 2.7. Tloxasarenpnas | Conepikanue yueOHOrO Marepuajia _ 8
u norapupmuueckas | [ToxasarensHas wu  norapudmuueckas (YHKuH, HWX CBolictBa M rpaduiu.
byHKIHH, ypasHenus, | Jlorapudmuueckie ypapHeHNUS U HEPABEHCTRA
HEPABEHCTBA
Tema 2.8. HpodeccuonalsHo opHEeHTHPOBAHHOE colepkaHue (CoepiKaHHe NPHKJIATHOTO 4
Jlorapugmei B npupoze MOZYJifl)
W TEXHHKE Ipumenenne norapudma. Victopus passutus mareMaTuku. Jlorapudmudeckas cnupaib
B mpupoae. Ee maremarudeckue cpoiicrsa. Mcmonmsszopanue rpadwkos GyHKmui s
HCCHEIOBAHUS MPOIECCOB ¥ 3aBHCHMOCTEH, KOTOPHIC BO3HHKAIOT IIPU PESHICHAH 33124 U3
pa3nuuHbiX 00JIacTel HAYKM U pealibHON XKHU3HH
Tema 2.9. Conepxanue yueOHOTO MaTepuasia 2
TIpumenenue ypaBHeHH, Hcnons3oBanue rpaduxor GyHKuuil s perneHus ypaBHeHUM W JHUHEHHBIX CHCTEM.
CHCTEM Y HEPaBEHCTB Ilpumenenne ypaBHEHHHN, CHCTEM M HEPAaBEHCTB K PEIHCHHIO MATEMaTHIEeCKHX 3a1ad W
K PEIISHHMIO 3a/3aT 3a/1a4 U3 pa3nuuHbIX o0nacteil HayKU U peasbHOM XU3HA
Konrpoannas pabora no pazjeny 2
Pasznen 3 lipambie u mjI0CKOCTH B HpocTpaHeTBe. KoOpARHATLH! ¥ BEKTOPHI B IIPOCTPAHCTBE 30
Tewma 3.1. Conepxanne yueOHOTO MaTepHaa 4
Hosropenue nnanmMerpun. | OcHOBHBIC (QUrYpbl, (aKTBI ¥ TECOPEMBI IulaHuMeTpur, (OCHOBHBIE IIOHSTHS
OcHOBHBIE IIOHATHS | CTEPEOMETPUH. 10uKa, mpsMas, IUIOCKOCTh, HpocTpaHcTBo. [lomstue 06
CTEPEOMETPHH AKCHOMATHUECKOM HOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 OK 01,
s OK 02,
Tewma 3.2. Coneprxanue yueOHOrO MaTepuana 6 OK 03
IMpsameie u miocKocTH B3aumBoe pacnionioxeHue NpsSMbIX B IIPOCTPAHCTRE: MEPECEKAIONIHECS, MAPaJUICIBHBIE W OK 0 mu
B IPOCTPAHCTBE. | CKpEIUBAIONMecs npsaMele. [lapamiebHOCTh NPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE: OK 3“
IMapannensHOCT: NPAMEIX, | HApAUICHBHEIE NPSMBIE B HPOCTPAHCTBE, MAPAIUICHBHOCTE  TPEX  IPAMEIX, 1K 1.2
npsMod M IUIOCKOCTH, | Iapa/UIeIbHOCTh NPSMOM X IUIOCKOCTH. YTIBI ¢ COHANPABICHHBIMYU CTOPOHAMH, YTOJ )
riockKocTeit MEXAy IOpsMbBIME B npocrpaHctBe. [lapammensHocrs I1utockocteil: mnapaureibHbBIE
IUIOCKOCTH, CBOHCTBA napaienpHBIX Iutockocreil. Ilpocreiimme mnpocTpaHCTBEHHEIS
(hUTypHI Ha IWIOCKOCTH: TETPadAp, Ky0, napauie/ienune, NOCTPOSHHE CeucHut
Tema 3.3. Copnepxanue yuebHOTO MaTepnana 4




Ilepnen tuKy IAPHOCTE
MPSAMBIX
¥ IIOCKOCTEHR

TepueHAUKYSIPHOCTE  TPSMOM ¥ IUNIOCKOCTH: NEPHCHAUKYIAPHLIE TpAMBIE B
HPOCTPAHCTBE, NPSMbIE MapaUie/bHbIe Y IEPHCHIUKYIApHBIE K IUIOCKOCTH, MPU3HAK
HEPHEHANKY/IIPHOCTH HPAMOI M IIOCKOCTH, TEOPeMa O NpPAMON NEPICHIMKYIIIPHON
TIOCKOCTH

Tema 3.4. Coepixanne yueOHOTO MaTepuaia 4

YTIIbl MEXTY TPSIMbBIMA Vrisl B OPOCTPAHCTBE: Yrojl MEXAY MNpsSMOM M IUIOCKOCTBIO, JIBYTPaHHBIH Yroi,

¥ TUIOCKOCTSAMHU IMHENHEBIN YroJi IBYTpaHHoro yria. Ileprneniukynap v HaKJIOHHEIE: PACCTOSHUC OT TOUKH
O TIIIOCKOCTH, PACCTOSHHE OT IPsSMO# O IIOCKOCTH, JIPOEKIMs QUIypsl Ha IIOCKOCTE.
[epneBauKyISPHOCTD IUIOCKOCTE: HPH3HAK NEPHEHAUKYIAPHOCTH IBYX IUIOCKOCTEH.
Teopema 0 TPEX HEPIEHANKYIIPaxX

Tema 3.5. Conepxxanne yuebHOTO Marepuana 4

KooprwHats! ¥ BEKTOPEI Bexrop Ha mrockocT ¥ B mpoctpaHcTBe. ClOXKEHHE ¥ BHEIYMTAHHE BECKTOPOB.

B TIPOCTPAHCTBE VYmMuOMXKeHHEe BeKTOpa Ha YHClo. Pa3znoxeHHe BeKTOpa IO TPEM HEKOMIUIAHAPHBIM
Bexropam. Ilpapmno napayenenmnena. Pemenue 3a7a4, CBA3AHHBIX ¢ IPHMCHCHUEM
npaBs AelicTBuil ¢ BexTopamu. IIpsMoyronbHas cUCTEMa KOOPAUHAT B HPOCTPAHCTBE.
Koopaunarst Bextopa. [Ipocreiinine 3aauy B KOOPAMHATAX. YTOJI MEXAY BEKTOPaMH.
CxajipHOE NPOM3BEACHUE BEKTOPOB. DBIUMCICHHE YIVIOB MEXKIY MpPAMBIMH M
mwiockocTaMy. KooOpIuHaTHO-BEKTOPHBIM METOJL NP PEIICHAY ICOMETPUYESCKHX 3a1aY

Tema 3.6. TipodreccnonanbHO OPHEHTHPOBAHHOE COfepKanue (CofepiKaHue HPHK/IAIHOIo 6

IIpsMele 1 IIOCKOCTH MOJLYJIst)

B IIPAKTHYECCKUX 3a7a4ax PacnionoxeHue NPAMBIX M IUIOCKOCTEHl B OKpyXalomeM Mupe (IpHpPORE, HCKYCCTIBE,
ApXHUTEKTYPE, TEXHUKE). PelicHNE IPaKTHKO-OPUEHTHPOBAHHBIX 33/1aY

Tewma 3.7. Copepxanue y9e0HOTo MaTepuana 2

Pemnenue 3anau. [Ipamere Pernenue 3a71a4 Ha HaX0XACHUAEC PEOMETPHYCCKUX BEJIMYMH C UCIIONB30BAHMEM aniaparta

¥ IJIOCKOCTH, KOOPAMHATEI | BEKTOPHOH anrebphi

U BEKTOD KourpoanHas pabora 11o pazjeny 3

Pasnen 4. Ocuosnl TpuronoMerpuu. TPUroHOMETPHYCCKHE QY HKIME 26

Tema 4.1. Conepxanue yueGHOro Marepuana 6

OCHOBBI TPUIOHOMETPHHI Cuiyc, KOCHHYC W TAaHI'€HC YHCIOBOIO 8pryMenTa. ADKCHHYC, apKKOCHHYC, apPKTaHTeHC
YUCIIOBOTO  apryMeEHTa. TpuronoMerpryeckass  OKPYXKHOCTb,  OINpEleNeHue
TPUTOHOMETPHYECKUX (YHKIMH YHCIOBOTO apryMEHTa

Tema  4.2. Ocuosusie | Cogepxanne yueOHOTO MaTepHaia 6

TPUTOHOMETPUIECKHE IMpeoGpazoBanue TPUTOHOMETPHYECKUX BhIpaxkeHuil. OCHOBHbBIE TPHIOHOMETPHUYCCKHE

TOXKJECTBA dhopMy B




Tema 4.3. Coaepxanne yueOGHOTO MaTepuaa 4
Tpuronomerpuyeckue Oyskiusa. [epuomuueckue Gynxknuu. TpuronoMeTpudeckue (yHKIHMH, ¥X CBOHCTBA U
¢dyHKIME, ¥UX CBoMicTBa M | rpaduku
rpaduxu
Tema 4.4. Copnepxanne yueOHOTO Marepuana 6
Tpuronomerpuueckue Pentenue  TPHTOHOMETPHYCCKUX  ypaBHCHHH. IlpuMepsl  TpUTOHOMETPHUCCKHX
ypaBHEHVS ¥ HEPABEHCTBA | HEPABECHCTB
Tema 4.5. IipodicccuionanbHo OpHEHTHPOBaHHOE cofcpKanne (coxepikaHue NPHKIALHOTO 2 OK 01,
Vicnons30Banue MOYJIsE) OK 02,
TPUTOHOMETPHUH ITpoBe/ieHNEe TPAKTHUECKAX PAcyeToB Mo (GOpMYyIaM TPHTOHOMETPHH. MCHomp3oBaHue OK 03,
B nipodeccronansHo chepe | rpaduxor QyHKIME A HCCICAOBAHUS TPOIIECCOB U 3aBUCUMOCTEH, KOTOPHIE BOSHUKAIOT OK 04,
TP PEHICHHY 3a/1a4 M3 APYTuX YIeOHBIX JUCIMIUTH U peanbHO JKU3HU OK 05,
Tema 4.6. Conepxanue yuebHoro marepuana 2 OK 06,
Perenne 3afa4 | TpuronoMerpuueckue OYHKIMHI, TOXASCTBA ¥ YPABHCHUS 1K 1.3
TPUTOHOMETPHH Konrtpossnas pabora 1o pasgeny 4
Pazgen 5. MaororpauuuKy ¥ Te/ia BPAHICHAN 34
Tema 5.1, Conepkanne yuebHOTO Marepuana 8
MHoTOrpasHAKH IlossiTHe MHOrOTPAHHUKA, OCHOBHBIE 3JIEMEHTH MHOTOTPAHHWKA, BBIIYKIBIE W
HEBBIYKIIBIC MHOTOTPAHHUKY, pa3BEpTKa MHOTOrpaHHuKa. [Ipu3Ma: n-yrossHas npusma;
TpPAaHH W OCHOBaHHS NPH3MEL, IpsMas ¥ HaKJIOHHAsd IIPU3MEI, OOKOBas ¥ IOJIHAs
fIOBePXHOCTh Npu3Mbl [lapamienenunes, HPSMOYTONBHBIA MapajUle/ICIHNET H €ro
croiictra. [lupaMuia: n-yronpHas nupaMuzia, TpaHyl ¥ OCHOBAHUE IIHPaMUAIBL, GOKOBas U OK 01
HOJHAs IOBEPXHOCTh NHUPAMEIBI; NPaBWIbHAS M yCeuSHHas IHpamMua. JJIEMEHTHI OK omu
NPHU3MBI ¥ MHPaMUAbL. BEYUCICHHE DAEMEHTOB MHOTOTPAaHHHUKOB: péGpa, JuaroHany, OK omu
)
YTJIBL OK 06
Tema 5.2. Conepxanue yueGHOro Marepuana 6 OK 07
IpaBunbHbIe TIpaBunbHBIE MHOTOTPAaHHHKH: HOHATHC IIPABHJIGHOTO MHOTPOTPAHHHKA, IIPaBHIIbHAS K 1.2
MHOTOTDAHHHKH. TIpU3Ma U IpaBITbHAS TUPaMU/a; TPaBHIbHAS TPEYTONbHAA MUpPaMUZa U IPABHIbHEIN
IInomane HOBEPXHOCTH | TeTpasp; Ky0. IlpencTasienue o MpaBuibHBIX MHOTOTPAHHIKAX: OKTAYIP, AOLEKAsAp U
MHOTOIPaHHUKOB ukocasap u np. Cewenus npusmsl u nupamugsl [Inomans GokoBoil MOBEpXHOCTH M

TIOJIHOHM TOBEPXHOCTH MpsAMOU MPU3MBI, IUIOHIANE OCHOBaHWI, Teopema 0 OOKOBOM
noBepxHocTH npsMo# mpusmMbl. [lnomans OGokoBOM MOBEPXHOCTH M MOBEPXHOCTH
NpaBUIGHOHW TNHpaMMIBL, TeopeMa O IUIomany OOKOBOM IIOBEPXHOCTH YCEUEHHOM
IUpaMuisl




Coneprxanne yueGHOTO Marepuaia

Hunmaapuyeckas IOBEPXHOCTh, 00Opa3yromue NANMHIAPUYCCKON IIOBEPXHOCTH, OChH
HATHHIAPAYECKON moBepxHOoCTH. Ilyiunap: ocHoBaHMs u OOKOBas IIOBEPXHOCTH,
obpasyomias ¥ OCh, IUIOMans OOKOBOM ® HoNHOH moBepxHocTH. KoHMueckas
[IOBEPXHOCTH, 00pa3yIoie KOHUYECKOH IOBEPXHOCTH, OCh H BEPIIMHA KOHHYESCKOH
nosepxuocTu. Konyc: ocHoBanue ¥ BeplinHa, 00pasyouas ¥ 0Ch, INIOHIA L OOKOBOIH 1
TIOJIHOM FOBEPXHOCTH. Y CeUSHHBIN KOHYC: 00pa3yoiine i BEICOTa, OCHOBaHHS U 60KoBad
noBepxnocTh. Chepa u map: HEHTP, Paldyc, JUaMeTp, IUIOM@Aas IOBEPXHOCTH chepsL.
Bsanmuoe pacmonoxenue cpepbl W IUIOCKOCTH, KacarelbHas MIIOCKOCTH K cdepe,
wiomans chepol. M3o0paxkenne Ten BpallieHUs HA MJIOCKOCTU. Pa3zBEpTia MUIHHADA U
KOHYCa

Cojnepxanue yuebHOTO MaTepuaia

Tonstue 06 o6péme Tena B mpoctparcTse. OCHOBHEIE cBoMcTRa 00BEMOB Ten. Teopema
06 00BEMe TIPSIMOYTONIFHOTO TapalIeIICHHIICAa U CASICTBUS U3 HeE. 00heM IHpaMuJIbl i
npusmMel, O6bEM munuEapa, Koryca. O6péM mapa u mwioians cepst. Illonobrrie Tena B
npoctpancTse. COOTHOIMEHNS MEX/Ty TIOMANSIMU NIOBEpXHOCTEH, 00BEMaMu NOKOOHBIX
ten. Ceuendss HunuHApa (HapajelibHO ¥ NEPHECHIANKYJISPHO OCH), CCUSHHUS KOHYyca
(mapanjiensHOEC OCHOBAHHMIO U IIPOXONAINEE HEpe3 BEpPUIMHY), CCYCHHS IHapa.
MHOFoTpaHBHK, ONHCAHHBI 0KONo chepsl; cdepa, BIICAHHAS B MHOTOTPAHHUK WIH B
TEJIO BpalieHHsl

Tema 5.3.

Tena Bparenus

Tema 5.4.

O6nemsr 171 MO AH
ToBEpxHOCTEH TEl

Tema 5.5.

JIBroKeHue B IIPOCTPAHCTRE.
Cevenugs w KoMOumHanuu
TIPOCTPAHCTBEHHBIX Huryp

B IpoheCCHOHATHEHBIX
3a5a4ax

HipodeccnonaibHO OpHEHTHPOBaHHOE colepkaHue (ConepiKaHMHe HNPUKIIALHOTO
MOAYJisSH)

CuMMeTpust B MPOCTPAHCTBE: CHMMETPHsI OTHOCHTENILHO TOYKH, HPAMOM, IUIOCKOCTH.
OneMeHTH  CUMMETPHM B NOHpPaMWAAX, HapauleNenunenaX,  IpaBIIBHBIX
mMHOTOrpanHuKax. CuUMMETpHS B IPUAPOLE, apXUTEKTYPe, TEXHUKE, B OBITY, B ipodeccuu.
Hcnosip3oBanue ABMIKSHHH B IPOCTPAHCTRE MU perieHuu 3ana4. IlocrpoeHue ceuennit
MHOTOTPaHHUKOB ¥ Tejl BpamieHus. Meron cnenoB. KomOuHanusg Ten BpailieHus o
MHOTOTPaHHUKOB. Vcmonb3oBaHnue KOMOMHAIME MHOTOTDAHHUKOB M TEJl BPAHICHUS B
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax

Tema 5.6.
Peumenne 3aja4.
MHoOrOrpasHUKE H  Tena
BpaIeHUS

Cojpepxanue yueOHOTO MaTepuaa

Brluucnesve BenUYuH (JIMHE, Yroi, 00beM, MNOmMaik TOBEPXHOCTH) TeOMETPUUECKUX
buryp, wucnonp3ys wu3ydeHHbie (Qopmynsl W Mertonsl.  llocTtpoeHue cedeHmit
MHOTOIPaHHUKOB METOJOM CJIEHOB, BBITIOJMHEHHE (BBHIHOCHBIX) IJIOCKHX HYEepIexed us3
PHCYHKOB IPOCTHIX OOBEMHBIX (QUTyp: BUA CBEPXY, COOKY, CHU3Y

Kontponasuasa pabora no paszaeny 5




Pasnea 6. HipousBoxnan u nepsoobpaznas Gyuxuun 50

Tema 6.1, Cognepxanne yueOGHOTO MaTepuana 2

MonoToHHOCTE U | [IpoMexyTku MOHOTOHHOCTH (YHKUmH. MakcuMyMsl W MHHUMYMBI (QYHKIHH.

9KCTPEMYMEBI Gbynkuun. | HaunGonpiliee # HANMEHbHICE 3HAUCHUE QYHKIMH HA IPOMEKYTKE

Touku srcTpeMyMa

Tema 6.2. Copepxanne yuebH0ro Marepuana 6

Horstie menpepsiBHOCTH | HenpeprisHpie GyHKIHA. METOX HHTEPBAJIOB [UIsl PEIICHHS HEPAaBCHCTB

hyHKIIH. Meroxn

HHTEPBAIOB

Tema 6.3. Copepxanne yueOHOTO MaTeprana 10

Hpowussoanas. Ilpowssopnag ¢yuxuun. [eomerpuveckuit ¥ (u3MUecKuil CMBICT NPOU3ROIHOM.

I'eomerpuueckuit u | [IlpousBonnsie sneMenTapubiX GyHKnuil. @opMyIbl HAXOXKICHUS IPOU3BOIHON CyMMBL,

busrgeckuit CMBICT | IPOU3BE/ICHHSA H YAaCTHOTO (PYHKIHIHA

TPON3BOAHON

Tema 6.4. Mounorounocts | Copepikanue yueOHOro Marepuasia 6

dyHKIIH. Touxu | IlpuMeHenne TPOU3BOJHOM K ACCICAOBAHUIO (PYHKIHMIH Ha MOHOTOHHOCTE ¥ DKCTPEMYMET

IKCTPEMYMa

Tema 6.5. Copnepxanue yueOHOro Marepuaia 6

HawuGonsinee 1 Hanmerbinee | Haxoxnenue wanCoNnbiiero #W HAUMEHBINEro 3HaYeHus (YHKIUE HAa OTPE3Ke.

3HaueHUs PYyHKIUN ITpuMererre NPOM3BOAHON IS HAXOXKACHUA HAHMIYYIIETO PEUICHHS B IPHKIATHBIX
3a/ayax, Uil ONPEACICHHS CKOPOCTH IIponecca, 3aagHoro Ghopmysol wim rpagukoM

Tema 6.6, Haxoxnenue | lIpodecconasbH0 OpHCHTHPOBAHHOE coAepiKanune {(ColepiaHue HNPHKIATHOIO 6

ONTUMAIGHOTO PE3YJIbTATa ¢ | MOAYJIA)

TIOMOLIBIO TPOU3BOJHOMN [lpuknagapie 3afadyd, B TOM YUCHE COHNVAIBHO-DKOHOMHYESCKOTO M (PHU3HYECKOTO
XapaKTepa, UX PElIeHUE CPeACTBAME MaTeMaTHIECKOro aHaln3a

Tema 6.7, Conepxxanue yueOHOro Marepuajia 6

TlepooGpaznas Gynxuun [epBooGpaznas. Tabnuna nepoobpasHbIX

Tema 6.8. Copepxanue yueGHOro MaTepyaia 6

IInowane xpuBonuHekno# | VaTerpan, ero reoMeTprueckuil u Gu3myeckuii CMbICH. BHMYHCHECHHE HHTErpania Mo

Tparemnuy. $opmyna | bopmyne Herorona-JlelGunna

Herorona — Jlelibanna

Tema 6.9. Cozepxanue yueOHOro Marepuana 2

IIpumenenne npousBoaHON
1 riepoobpasHoil GyHKIUM

Peinenue 3a51a4 Ha IpYMEHEHUE MPOU3ROHON B MHTETPANa IS BRIUNCIICHUS PU3HUESCKUX
BEJIHYMH ¥ Oioumanei

OK 01,
OK 02,
0K 03,
OK 04,
OK 07
IIK 1.3




| Konrpoasnas paora 1o paszeny 6

Paznen 7. Teopus BeposiTHOCTEH ¥ CTATHCTHKS 32

Tema 7.1. Conepxanue yueOHOr0 MaTepuana 2

IIpencrapnenue JaHHBIX Ipencrapienne JAHHBIX ¢ TOMONIBIO Tabnui U quarpamm. CpenHee apudMeTHdecKoe,

¥ ONIHcaTEeNbHas CTATHCTUKA | MeAnaHa, Haubojbllee W HauMEHbINEE SHAUCHHS, pa3Max, AUCIEPCHs, CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HAOOpOB

Tema 7.2. Conepxanue yye6HOro marepuana 6

Crnyualinpie coObITHS. Cryyaiigple sKcepuMeHTs! (ONBITHI) ¥ CIydYaifHple COOBITHS. DIIEMEHTapHbBIe COOBITHS

Onepanun Hay cOOBITHIMH | (MCXO0BI). BeposTHOCTH cilydaifHOTO coOBITHS. BIM30CTh HacTOTHI M BEPOITHOCTH
coOprruii. Ciay4ailHble ONBITEI C PaBHOBO3MOXKHBIMHM 3JCMEHTApHBIMH COOBITHSMH.
BeposTHOCTH COOBITHIA B ONBITAX ¢ PABHOBO3MOXKHBIMY 3JIEMEHTaPHBIME COOBITHAMH.
Onepaniuy Haf COOBITHAMU: TepecedcHue, 00be{HeHNEe, IPOTHBOIIONOKHEIE COOBITHAL
Huarpammer ODittepa. @opMyiia CIOREHUS BEpOSITHOCTEH. YCIOBHAas BEPOSATHOCTS.
YMmuoxenue BeposTHocTel. llepeBo ciywaiinoro skcrepuMenTa. ®Popmyia NONHOH
BeposiTHocTH. HezaBucumpie COOBITHS

Tema 7.3. TpodeccnonansHe OpHEHTHPOBAHHOE coxepxaHMe (CofepiKaHMe NPHKIATHOTO 8

Beposaraocts MOAYJIs)

B npodeccuoHapHbIX | [TepBuunas oGpaloTka CTATHCTHYECKHX NAaHHBIX. ['padmyeckoe WX IpefcTaBlICHUC.

3aauax Haxoxnenue cpelHAX XapaKTepUCTUK, HaOMofaeMpix NaHHBIX. OLEHKa BEPOSTHOCTH
coOBITHS B NMPOQecCHONaTBFHON ASSTSNFHOCTH, pelleHne IPpodeCcCHOHaNbHBIX 33a4 Ha
BEPOSITHOCTH  COOBITHS, TPHMCHEHHE CTAaTUCTHYECKMX METONOB [  PEIICHU
npodeccHOHANBHBIX 33434

Tema 7.4. Copepxanue yueOHOro MaTepuana 4

Onements komOunaTopuky | KomGunaroproe mpasmio ymMHOXeHHs. [lepecranorku u daxTopuan. Yucno couetanuii.
Tpeyronpuuxk ackans. @opmyna 6uroma Helorona

Tema 7.5. Conepxanue yueOHOTO MaTepuaia 2

Cepur 1nocnenoBaTeNbHBIX | BuHapHEIH ciiyyalHbIH ONBIT (UCTIBITAHNE), YCIIeX ¥ HeyAaya. HezaBucuMble HCITBITaHYS.

ACTIHITAHMIH Cepuisl HE3aBUCHMBIX HCIBITAHHM 10 nepBoro yenexa. Cepus He3aBUCHMBIX HCIIBITAHUH
beprynnmn

Tema 7.6. Conepxanue yueOHOTO MaTepuaa 6

Cnydalinele BEJIMYHUHBI U
pachpeieIeHuUsI.

Crnyuaiinas BenuuuHa. Pacmpenencnue BeposTHocred. Jlmarpamma pacnpenesieHmHs.
[Tpumepsr pacripe/iesieHuif, B TOM YHCIe, TEOMETPHUCCKOS M OMHOMHANLHOE.

YucoBbie XapakTepUCTHKW CIydYalHBIX BENMHYHH: MATCMaTHYECKOS OXKWJIaHME,
JICIIEPCHS M CTAHHApTHOE OTKNIOHEeHHWe. llpumMeps! OpuUMEHEHHS MaTeMaTH4ECKOro

0K 01, 0K 02,
0K 03,
OK 04
OK 06
K 1.3




MaremaTiugecKkoe OXUAaHNe
ciryyalHOW BENM4YUHEL

OJKUIAHHS, B TOM YHUCIIE B 3aJ[adax 13 TOBCEAHEBHOMH KI3HH. MareMaTu4ecKkoe 0XuIaHue
OumapHoii cnydaliHo# BenwuuHBL MaTeMaTHHECKOS OXHAAHWUE CYMMBI CIIy4YaWHBIX
BeuynH, MareMaTnieckoe 0KAAaHNE U TUCTICPCHS TEOMETPUIECKOT0 B OUHOMHABHOTO
pacrpeieieHui

Tema 7.7. Conepxxanue yueOHOro Marepuana 4
3akon GospmmX  YHCEN. | 3aKoH GOJBIIUX YHCEN K €70 PONb B HayKe, Npupojie u ob0mectse. Bribopounsii meron
Henpeprigubie criydaiiusie | uccrenosanuil. [lpuMeps! HenpepbIBHBIX cifyqaiubix BenuuuH. [loHdartHe o mioTHOCTH
BEJIMYMHEI (paclpeNieNicHus) | pacrpee/icHus. 3alad, NMPHBONSIIME K HOpManbHOMy pacnpepenenuro. IHomsatne o
Hopmansroe HOPMAJILHOM paciipe/IeNeHuN

pacpeneieHue Kourpesnnasn pabora o remam pazaena 7

Hpomexyrounas arrecramug (Ix3amen)

Bceero: 232




3. Yeaosus peann3aiii HporpaMmel 06meodpasosarebuoi NECHUILIHELE

3.1. Jlns peajmsamiH NpPOrpaMMbl NHCHMIUIAHBL MOUKHBI ObITh HpeXycMOTpEHbI

CIeAYIOMIHE CHeNHaNbHbIC MOMeIeHus:
Peanmzanua nporpaMme! ICIHIIEHE TpeOyeT Hammums yaeOHoro KabnHeTa MaTeMaTHKH.

Texnnyeckye cpeacTra o0y ICHHUS:
- KOMIUIEKT YEPTEXHOro 0OOpyNOBaHHS M IIPHUCIOCOONEHHH I IIKOMHHON JOCKH (TPEYTONbHUK,
TPAHCTIOPTHAP, UPKYJIb, JTMHEHKA);
- MOJIEJH i M3YEHMs TEOMETPHYIECKHX QUIYD (JacTH NENIOT0 Ha KPyre, TPRTOHOMETPHIECKHIA KpyT,
CTEepeOMeTPHYIECKIH Habop, HaOOPBI FEOMETPUHECKUX MOJIENCH U (BUIYD C Pa3BEPTKOM).
3.2. indopmannonsoe ofeceucHnEe PeaH3alud HPorpaMMbI

OcHosnble UCIOYHUKU

1. Maremarnka: y4ueb. A1 CTyACHTOB yupexaeHuit cpern. upod. O6pazosanus / M.UL
banmvakos. — 3-e u3a. — M.: OGpa3oBaTenbHO-M3IaTeNIECKui eHTp « AKaneMusy, 2025, —
288c.

ﬂononuumeﬂbubze UCTNOYHUKU.

1. Maremaruxa: anreGpa 1 Hadana MaTeMaTHIECKOTO aHAW3a, reoMeTpus. AJirebpa @ Hagyana
MaTeMarmyeckoro aganusa. 10- il xkaace: 6a3o8rmt yporens: yuebnuk / I'.K. Mypasus,
0O.B. Mypasuna. — 9-¢ u31., ctep. — Mocksa: [Ipocsemenne, 2022. — 285, [3] ¢. um.

2. Maremaruka: ajrebpa B Hagaia MaTEMaTHYECKOrO aHANN3a, reoMeTpus. Asxrefpa ¥ wavana
MaTeMaTHIeCKoro ananusa. 11- i kiaace: 6a30Bb1i ypoBeHs: yuebnuk / I.K. Mypasun,
O.B. Mypasuna. — 9-¢ m31., ctep. — Mocksa: [Ipoceemenne, 2021. — 188, [4] c.: un

3. Maremaruka: anrebpa i Hadala MaTeMaTHIECKOTO aHamm3a, reomerpusd. Ieomerpus. 10-11
KjIaccel: 0a3oBeli yposens: yuebuuk / U@ Mlaprirun. — 9-e u3n., crep. — Mocksa:
IIpocemenne, 2021.-237,{3] c.: un

4. MaremMaruka: y4el. g CTY L. YIpexRaeHuit cpex. upod. o6pasmaaﬂm / M. Banmvaxos. - 7-¢
u31., crep. — M.: U3narensckmit nentp « Axagemus, 2020. - 256 ¢.

5. Maremaruka: anre6pa u Hadana MaTeMaTHYeCcKOTO aganu3a, reoMerpus. AnreGpa u Havana
MaTeMaTHIECKOTo aHagm3a. 10 kiace: yueGHEK 11 0011e06pasoBaTebHbX OPraHM3aliii;
6azoBbii 1 yriryOnennsii yporas / C.M. Huxomsexait, MLK. Iotanos, H.H. Pemernnxos u
ap. — 4-e m3n. — M.: Ilpoceemenne, 2014. —431 ¢.: mi. — (MI'Y ~ mkone).

6. Maremarska: anre0pa i Hagana MaTeMaTHYECKOro aHAIN34a, TeOMEeTpHL. Asirebpa 1 Hagaia
MAaTeMATHIECKOro anammsa. 11 xixace: yaeOHuK g 001meo0pa3oBaTeNbHBIX OpraHm3alpil:
6a3oBeiit u yriyOnerssii ypossn / [C.M. Hukomsckait, M.K. otanos, H.H. Pemernukos,
A B. Ileskun]. — M.: Ilpoceemenme, 2014. — 464 c. : wr. — (MI'Y — mixose).

7. Maremaruka: anrebpa B Hadajia MaTeMaTHIeCKOTO aHamm3a, reomeTpus. I eomerpus. 10- 11
KJacehl: y9eOHEK A7 006meo0pa3oBaTenbHEIX Opranu3aimii: 6a30Bbli ¥ yriryOleHHEE
yposru / JI.C. Araracsy, B.®. Byry3os, C.b. Kagomues u 1p. — M.: Ilpoceemenne, 2014. —
255 c.: ui. -(MTI'Y — mxone).



gepes

4. KOHTPOJIL H OHCHKA DEIYNbTATOB OCBOCHNH 061119061)33033’1‘63};1{051 JHCHEIEHBL

KonTpoas 1 olfeHKa pe3yIbTaToB OCBOSHU 001eo6pasoraTeIbHOM UCIHILINHE PACKPEIBAIOTCH

JUCTTHIIITUHAPHBIC

PEIYIbTATHL,

HalIpaBJICHHBIC Ha

bopMupoBarre  0o0mEX

npodeccHOHaBHBIX KOMIICTCHITHH 1O pa3fienaM M TeMaM COAepKaHud yIeOHOTo MaTepraia,

O6mas/npodeccronaibEas Pazpen/Tema Tun OHEHOTHBIX
KOMITETEHIIHS MEepOHpPHUSTHH

OK 0l. BgeiGmpars cmocobri | Tema 1.1, 1.2[T-o/c, 1.3, | Tectmporanue

PETICHES 3amaq | 1.411-o/c, 1.511-0/c, 1.6. Ycraeiii onpoc
npodeccHoHaTbHOM Temsr 2.1- 2.7, 2.8 Il-o/c, | Maremarwdecka TAKTaHT

JCATCIRPHOCTH NPHEMCHHUTCILHO
K pasi4HbIM KOHTCKCTaM

2.9,
Temsr 3.1 - 3.5, 3.611-0/¢,
3.7.

Ipencrasnenne
PE3YVIBTATOR PAKTHYECKUX
pabot

Temsr 4.1 - 4.4, 4.511-o/c, | KorrpoimHas paboTa

4.6. Brmonserue 3a/jaHmH

Temer 5.1, 5.2, 5.311-0/c, | mpoMexxyTOUHOI

5,4, 5.51T-0/¢c, 5.6. aTTecTaluy

Temsr 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

Tenmsr 7.1, 7.2, 7.3I1-0/c,

74-177.
OK 02. Hcnomssosare | Tema 1.1, 1.2[1-o/c, 1.3, | Tectupomanme
COBpeMEHHEIE cpeacTsa momcka, | 1.411-o/c, 1.511-o/c, 1.6. VerHsiit onpoc
aganmuza ®  ueTepnperamuu | Temwr 2.1- 2.7, 2.8 TI-o/c, | Maremaruueckuii JUKTAHT
wrdOpMaIIH, 2.9. Ilpencrasnenne
¥ nHbopManmonHsle TexaonorEy | Temsr 3.1 - 3.5, 3.611-0/c, | pe3ynbTaToB NpaxKTHYECKHX
hiditt BBIIOTHEHUA 3amaq | 3.7. pabort
npodeccuoHaTHHOM Temnr 4.1 - 4.4, 4.5I1-o/c, | KonrponbHag paborta
EITENbHOCTH 4.6. Brmronaenne 3aaEmii

Temsr 5.1, 5.2, 5.311-0/c, | npoMexyToUHON

5,4, 5.511-0/¢c, 5.6. aTTecTaIuy

Temsr 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

Temsr 7.1, 7.2, 7.311-0/c,

74-7.17
OK 03. IInammporars | Tema 1.1, 1.2I-o/c, 1.3, | Tecrupoanue
u peamu3oBsBark cobcreerHOe | 1.411-0/¢c, 1.511-0/c, 1.6. VYerHbi onpoc
npodeccHORAIBHOE Temer 2.1- 2.7, 2.8 TI-o/c, | Maremarudeckuil JUKTaHT
" JMYHOCTHOE passutue, | 2.9. Ipencrasnenue
OpeRNpHHAMATENECKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yibTaTOB HpPaKTHYECCKHX
JESTENBHOCTD 3.7. pabort
B npodeccuonansroll  chepe, | Temst 4.1 - 4.4, 4.5T1-0o/c, | Kontponsras paboTa -
HCIIONB30BATH 3Hamus | 4.6. Brmomenue 3aJaHui
no ¢uHaHCcOBOM rpaMmoTHocTH | Temsl 6.1 - 6.5, 6.6]1-0/c, | mpomexxkyToUHON
B pa3nuMuHbIX  JKM3HCHHBIX | 6.7-6.9. aTTeCTaIun
CHTYaIAsIX Temsr 7.1, 7.2, 7.311-0/c,

74-7.7
OK 04. Sddexrusno | Tema 1.1, 1.2[1-o/c, 1.3, | Tectuporanue

B3aUMOJEHCTBOBATE ¥ paboTars
B KOJUICKTHRBE U KOMaH/E

1.4I1-o/c, 1.511-0/¢c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

VYerrsii onpoc
MareMaTHYeCKuH JUKTAHT

u




Temer 5.1, 5.2, 5.311-o/c,
5,4, 5.5IT-0/c, 5.6.

Temer 6.1 - 6.5, 6.611-0/c,
6.7-6.9.

Ilpencrasnenne
pE3yIbTaToB IPAKTHUECKHX
pabot

Korrponsgasg pabora

Temsr 7.1, 7.2, 7.311-0/c, | Bomonuenne 3aapmi
74-17.17 IPOMEKY TOTHOMN
ATTECTAIAH
OK 05. OcymectBnare yerayio | Tema 1.1, 1.2[H-o/c, 1.3, | Tecrmposanue

K INHACHMCHHYIO KOMMYHHKAIIUIO

1.4I1-0/c, 1.511-0/c, 1.6.

YeTHBIE Onpoc

Ha TrocydapcTBeHEOM s3bike | Temer 2.1- 2.7, 2.8 Tl-o/c, | MaremaTwueckuil [uKTaHT
Poccuiickoit enepamun | 2.9. IIpencraBnernne
c YIETOM ocobernoctTedt | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3y/NBTATOB DPAKTHICCKHX
COMAIBHOTO 3.7. pabot
¥ KyJIBTYPHOIO KOHTEKCTa Temer 4.1 - 4.4, 4.5I1-0/c, | Konrponsras pabora
4.6. Brmonnaerue 3a1aHui
Temer 5.1, 5.2, 5.311-0/c, | mpomexyrounoi
5,4, 5.5T1-0/¢c, 5.6 arTecTaluu
OK 06. IIposeusars rpaxnancko- | Tema 1.1, 1.2I1-o/c, 1.3, | Tecruposanue

HNaTPHOTHYECKYIO nosmmmio, | 1.4I1-o/c, 1.511-0/c, 1.6. YerHbI onpoc
JIEeMOHCTpHpoBaTh  ocosHanHoe | Temsr 2.1- 2.7, 2.8 II-o/c, | MaremaTudeckuii TUKTaHT
TIOBEICHHE Ha OCHOBE | 2.9. IIpencrapnenne
TPaIMIHOHHEIX Temer 4.1 - 4.4, 4.5T1-0/c, | pe3yIbTaTOB NPAKTHIECKHX
o0mIeuenoBeYeCKHx IeHHocTel, | 4.6. pabot

B ToM wmeiae ¢ yueroMm | Temsr 5.1, 5.2, 5.3Il-o/c, | Konrponsras paGora
TapMOHM3AIHAH 5.4, 5.511-0/¢c, 5.6. Brimonzenue 3aIaHu
MEXHAIMOHATBHBIX Temsr 7.1, 7.2, 7.3I1-0/c, | mpoMexyTOUHOIM

¥ MEXXPEIUTHO3HBIX OTHOIICHUHR, | 7.4 - 7.7 aTTECTAlHH

TIPAMEHSATE CTaHAAPTHL

AaHTHKOPPYIIHOHHOTO

TTOBEJICHUS

OK 07. CopetictBoBares | Tema 1.1, 1.2II-o/c, 1.3, | Tecrmpopanme
COXPaHCHHUIO okxpyxatome# | 1.4I1-o/c, 1.511-0/c, 1.6, VYerHEI onipoc

cpensl,  pecypcocbepexenuio, | Temsr 2.1- 2.7, 2.8 IT-o/c, | MaremaTugeckuil TUKTaHT
HOPHMEHATH 3HaHug | 2.9. Ilpencrasnenue

o0 W3MEHECHUH xmumara, | Temer 3.1 - 3.5, 3.611-0/c, | pe3ynbTaToB NpaKTHYECKAX
TPUHIAITE 6epexumBoro | 3.7. pabot

IIPOH3BOJCTRA, apdexrurno | Temer 5.1, 5.2, 5.3I1-o/c, | KourponsHas paGora

IERCTBOBATE B YPE3BHIYAMHBIX
CHTYaIHIX

5,4, 5.5I1-0/c, 5.6.
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

Bromomnsenune
IIPOMEXKYTOIHOH
aTTeCcTallly

3a0aHuH




