[lOKYMEHT NOANMCaH NpOCTO# 3NeKTPOHHOM NOANMUCHI
MHbopmauus o Bragenbue:

®WNO: Harnesa CyntaHara PamasaHoBHa

[lomxHocTb: [IupekTop

[Jlata nognucanus: 07.09.2026 15:24:52

YHMKaNbHbIA NPOrPaMMHbIi KNHOY:
b657f4fa06435de57f5879b58acefb475a301630







How e

COJEPKAHUE

ITACIIOPT ITPOI'PAMMBI YYEBHOM JUCLATIIVHEI
CTPYKTYPA U COJEPXAHUE YYEBHOU JUCLIUIIJIMHBI

YCJIOBUS PEAJIM3ALIMA YUEBHON JJUCLIUITIVHBI
KOHTPOJIb M1 OLEHKA PE3VJIbTATOB OCBOEHUA
JUCHUITJIMHBI

OCOBEHHOCTU  OCBOEHUA  AUCHUIUIMHBI  JIA
NHBAJINA0OB " JINLL C OI'PAHMYEHHBIMUA
BO3MOXHOCTAMMU 3/I0POBbA

24

36
37

38



1. TACIIOPT ITIPOI'PAMMBI YYEBHOM JAACHHUIIJINHBI
«MATEMATHUKA»

1.1. ObsacTh NPpUMEeHEeHHs IPOrPaMMbI

[Mporpamma ydeOHOW muCHUIUIMHBI «MaTeMaTHKay SBISAETCS YacThIO TPOTPAMMBI
MOJTOTOBKH CIICIHAIIUCTOB cpeaHero 3BeHa B cooTBeTcTBUH ¢ PI'OC no cnenumansHoctu CI1O
40.02.04 FOpucnpyneHuus.

[Iporpamma y4eOHO TUCIUIUITMHBI MOKET OBITh HCIIOJIB30BAHA:
- B JIONOJHUTEIBHOM HpO(ecCHOHAIbHOM o00pa3oBaHUMM (B MporpamMmax MOBBILICHUS
KBaJTM(UKAIIMN U TIEPETIOATOTOBKH)

1.2 Mecto y4eOHOW AMCUMIUIMHBI B CTPYKTYpe OCHOBHOW mnpodeccHoHaIbHOI
o0pa3oBaTe/IbHON NPOrPaMMBbI:

VYuyebnas pucuumumHa — «MaTtematukay — sBASeTCS  NPOQUMIBHOM  AMCHMILIMHON
o0uieo0pa3oBaTeIbHOM  MOATOTOBKM  OCHOBHOM  MpoQeccHOHAIbHOM  00pa3oBaTesbHOM
nporpaMmsl B cootBeTcTBHH ¢ @I'OC CIIO no cnennansHoctu 40.02.04 FOpucnpyneHus.

1.3. Heap u 3agaum y4eOHOH AMCHMINVIMHBI — TPeOOBaHUSI K pe3yJibTaTaM OCBOCHHS
y4yeOHOM IMCUMIINHBI:

Conepkanrie  mporpaMmbl  00mIeoOpa30oBaTeNbHON  AUCIUIUIMHBL  «MaTtemaTukay
HaIpaBJIEeHO Ha JOCTIKCHHUE PE3YJIbTAaTOB €€ M3YUYCHHS B COOTBETCTBHH ¢ TpeboBanmsimu OI'OC
COO c yuetom npodeccronanpHoit HanpasieHHocTH OI'OC CIIO.

Oco0oe 3HaueHre AUCIUILUIMHA UMeeT Tpu popmupoBanuu U pazButun OK:



Koa u HauMeHOBaHuUe

Pe3ynbTaTsl 00yyeHus

(popmupyembIx
KOMIeTeHI i Oo6mme JlMCuMIIMHAPHBIE
OK 01. Beibupare crnocoOsl | JINYHOCTHBIE — pe3ysbTaThl  JIOJDKHBI — oTpaxkars | [IPO1. BrnageHuwe meTomamu J10Ka3areiabCTB, aITOPUTMaMU

peenus
npodeccuoHaIbHOM
JeSITEITLHOCTH
MMPUMCHUTCIIBHO

K Ppa3JIMYHbBIM KOHTCKCTaM

3aga4

B YaCTHU: TPYJOBOTO BOCITUTAHUSA:

- TOTOBHOCTb K TpPYydy, OCO3HAaHHE IEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K  AaKTHUBHOM  JESATEIILHOCTH
TEXHOJOTUYECKOW U COLIMAIBHON HAaNpaBICHHOCTH,

CIOCOOHOCTh MHUIIUUPOBATh, IUTAHUPOBATh
u CaMOCTOSITENIHO BBITNIOJTHATh TaKylo
NeSITeNIbHOCTD;

- HHTEpeC K pa3INYHbBIM cdepam

npodeccuoHaNbHOM 1eATEIbHOCTH.
MertanpeaMeTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:

Osnanenue YHHUBEPCATbHBIMA y4eOHBIMU
[M03HABATENbHLIMU JEHCTBUSIMM:

a) 6a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIBHO (hopMyIUpOBATH
W aKTyaJlu3UpoBaTh MpoOJeMy, paccMaTpHBaTh
€¢ BCECTOPOHHE;

- yCTaHABJIUBATh CYIICCTBCHHBIN IIPU3HAK

WIM OCHOBaHUSA JUIS CpPaBHEHHUs, KIacCH(pHKAIIUU
H 00001IeHNS;

- OmpeeNATh IENH  JACSITeIbHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPECUHS
B pacCCMaTPUBAEMBIX SIBJICHUSIX;

- BHOCHUTh KOPPEKTUBHI B JAESITEIHbHOCTb, OIICHUBATDH
COOTBETCTBUE pE3yNbTAaTOB IIENsM, OIICHUBATh
PUCKHU TIOCIEACTBUI NESTEILHOCTH

3a1aBaTb

pemieHus 3anad; ymeHue (GopMyIHpOBaTh OINPEIEIICHUs,
AKCHOMBI

U TEOpPEMBI, NPHUMEHATh HX, IPOBOJUTH JOKA3aTEIbHBIE
pacCykXICHHS B XOJI€ PELICHUS 3a1ad;

[1P62. YMmeHue onepupoBaTh MOHITUSIMH: CTENEHb YHUCIA,

gorapudM UYWCIA; YMEHHE BBIMOJHATH  BBIYHCIICHHE
3HAYEHUI

U 1peoOpa3oBaHUsS  BBIPAKEHUH CO  CTEMCHSAMH W
norapudmMamu, TpeoOpa3oBaHus APOOHO-PAMOHATHHBIX
BBIPAYKECHMUIA;

[1P63. YMmenue omnepupoBaTh MOHATHUSIMH: PAIlMOHATLHEIE,
UppaluoHalIbHBIE, MoKa3aTeibHbIE, CTETICHHBIE,
jgorapumMuueckie, TPUTOHOMETPUUYECKHE YypaBHEHUS W
HEPAaBEHCTBA, UX CUCTEMBI;

[IP64. VYmenue omnepupoBaTh TMOHATHAMU: (QYHKIUA,
HenpepbiBHas (DyHKIMS, MPOU3BOJAHAS, IEepBOOOpa3Has,

OTIPEICNICHHBIN WHTErpal; yMeHUe HaXOAUTh MPOU3BOJIHBIC
JJIeMEHTapHbIX  (QYHKIMI,  UCHOJB3YyS  CIpPaBOYHBIC
MaTepuasbl; UCCIEIOBATh B IPOCTEHIINX caydasx QyHKIUN
Ha MOHOTOHHOCTb, HAXOJHTh HauboIbIINe
U HaWMEHbIIME 3Ha4eHHs (PYHKUUN; CTPOUTH Trpaduku
MHOTOYJICHOB c HCIOJIb30BaHUEM amnmapara
MaTEeMaTHYECKOTO aHaIK3a; MPUMEHATh MMPOU3BOIHYIO MPU
peleHnn 3a/aq
Ha JIBIDKEHUE; PeliaTh MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOIIbIIINE U HAUMEHBIINE 3HAYCHUS, HA HaX0XKICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;
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0) 6a30BBIC UCCIIEIOBATEIILCKHUE JICHCTBYS:

- BJIAaJETh HAaBBIKAMH Y4eOHO-HCCIIEOBATEIHCKOM
U NIPOEKTHOM AEATEIBHOCTH, HABBIKAMM pa3pelICHUs
pooseM;

- BBISIBIIATH IMPUYIUHHO-CJICACTBCHHBIC CBs3H
U aKTyaJIU3UpOBaTh 3aaady, BBIABUIaThb THUIIOTE3Y
€e pelICHuA, HaXO0OUTh APryYMECHThI
JUTS JTOKa3aTelbCTBa CBOMX YTBEPXKJICHUH, 3aaBaTh
IapaMeTpsl U KPUTEPUHU PELLICHHUS;

- AHAJIM3UpOBATh IIOJYUCHHBIC B XOJC PCIICHUA
3aJaud  pe3yNbTaThl, KPUTHYECKH  OIICHUBAThH
WX JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MCHEHHE
B HOBBIX YCIIOBHUSIX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YU€TOM
aHam3a UMEIOIIHXCS MaTepUATbHBIX
Y HEMaTepUATBHBIX PECYPCOB;

- YMETh IEPEHOCUTh 3HAHHUSA B IO3HABATEIHHYIO
Y TIPaKTUYECKYIO 00J1aCTH )KU3HEICSITECIbHOCTH,

- yMEThb MHTCTPUPOBATH 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;
- BBIIBUTATh HOBBIE HJeu, npeiaraTh

OPUTI'MHAJIBHBIC ITOAXO0/Abl U PCHICHUA

[IPGS. YmMenue omepupoBaTh MHOHSATUSMHU: paAlMOHAJIbHAS
¢GyHKUMS, ToKazarenabHas (YHKIUS, cTeneHHas (QyHKIus,
jorapudmuueckas GbyHKIMS, TPUTOHOMETPUYECKHE
¢yHkuMH, oOpaTHbIe (YHKIHMH;, YMEHHE CTPOUTH rpapuKu
U3YYEHHBIX (YHKUMN, HUCHOJIB30BaTh TIpaduKud  IpH
M3YYEHUHU MPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILIEHUH 3aj1au
U3 JAPYruX YYeOHBIX TPEAMETOB U 3aJad W3 PEaTbHOU
KU3HU; BBIpaXaTh (QOpPMYIaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;

[1P66. YMmeHnue pemath TEKCTOBBIE 3a/1a4K PA3HbBIX TUIIOB (B
TOM 4YMCJ€ Ha IMPOLEHTHI, OJM M 4YacTH, Ha JIBUXKEHUE,
paboTy, CTOMMOCTb TOBAapOB M YCIYI, HAJIOTH, 33Ja4M W3

obnmacT  ympaBlieHHUs ~ JUYHBIMU U CEMEHHBIMH
dbuHaHCaMH),  COCTaBJISITH  BBIPAKCHUs,  YpPaBHCHUS,
HEpPaBEHCTBA M MX CHUCTEMbl 10 YCJIOBHUIO 3aJlauH,
UCCIIEIOBaTh  NOJYYeHHOE  pelleHHe U  OLICHUBATh
MPaBI0I0I00HOCTH PE3yJIbTaTOB;

[IP67. VYmeHuwe omnepupoBaTh TOHATHSIMU: CpEIHEE

apudmernyeckoe, MeAuaHa, HauOoJblllee U HauMEHbIIIEe
3HAuUEHUs, pa3Max, IUCHEPCUs, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOT0 Ha0Opa; yMEeHUE U3BIIEKaTh, HHTEPIIPETUPOBATh
uHbOpMaIlMIO, TPEJICTAaBICHHYIO B  Talnuiax, Ha
nuarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
MPOLECCOB U SBJICHUN; MPEICTaBIATh HHGOPMAIUIO C
MOMOIIBI0  Ta0nuMil ¥ JWarpaMM;  HCCIEJO0BaTh
CTaTHCTUYECKUE JTaHHBIE, B TOM quCIe
C MpUMEHEHHEeM TpadUUECKUX METOJOB U DIEKTPOHHBIX
CPEJCTB;
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[TP68. YMmenue onepupoBaTh MOHATUSIMHU: CIIYyYalHBIA OTIBIT
U CIIy4aifHO€ COOBITHE, BEPOATHOCThH CIIYYalHOTO COOBITHS;
YMEHHME BBIUUCISATH BEPOSATHOCTh C  HCHOJIb30BAaHHEM
rpauyecKkux MeTOJ0B; MPUMEHATh (POPMYJIbI CIIOKEHUS U
YMHOKEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (DAaKTHl H
bopMyIbl MpU pelIeHUU 3a7ad; OLEHUBATh BEPOSTHOCTU
peaIbHBIX cOOBITHI; 3HAKOMCTBO
CO CIOy4YalHBIMH  BEJIMYMHAMH; YMEHHE TMPUBOIMTH
IpUMephl MPOSIBJICHUS 3aKOHA OOJBIIMX 4YHUCEd B
MIPUPOTHBIX

U OOIIECTBEHHBIX SBJICHUSX;

[1PG9. Ymenue omepupoBaTh MOHATUSIMH: TOUKa, MpsMas,

MJIOCKOCT, MIPOCTPAHCTBO, JIBYIPaHHBIH yroJi,
CKpeIlMBaoIInecs MpsIMBIE, napajuiebHOCTh u
NEePIEeHIUKYISIPHOCTD MIPSIMBIX

U TUIOCKOCTEH, yroJl MeX Ay MPSMBIMU, YTOJ MEXKTy TPSIMOi
U IJIOCKOCTBIO, YTOJI MEKIY MJIOCKOCTSMH, PAacCCTOSTHUE OT
TOUYKH JO IUIOCKOCTH, pPACCTOSHUE MEXIY MPSMbIMH,
paccTosiHie MEX]y IUIOCKOCTSMM; YMEHHE HCIOJIb30BaTh
OpU pElIeHUWH 3aJad HU3Y4YeHHbIE (AKTBI M TEOpPEMBI
IUIAHUMETPUHU; YMEHHE OLIGHHWBATh pa3Mepbl OOBEKTOB
OKPY>KaIOILIer0 MUPA;

[1P610. YMeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
CeUYeHHWE MHOTOIPaHHUKA, KyO, Mmapajulefienumnen, MpusMa,
nupamMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS, IMIUHID,
KOHyC, 1Imap, cdepa, cedeHUss (uUrypbl BpalleHus,
IUIOCKOCTh, Kacaromiasicss cdepsl, IMIMHApa, KOHYca,
IUIONIA/lb TIOBEPXHOCTH MUPAMHIBI, TPU3MBI, KOHYCA,
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WIMHApPA, TIoHaak chepbl, 00beM Kyda, MPsSMOYTOJIEHOTO
napamiejacnuicaa, nupaMubl, IIPU3MEI, HuiIrnHapa,
KOHyca, Iapa; YMeEHHE H300pakaTb MHOTOTPAaHHHUKH
N TIOBCPXHOCTH Bpall€HUA, HUX CCUYCHUA OT PYKH, C
MMOMOINBIO YCPTCIKHBIX HWHCTPYMCHTOB M OJICKTPOHHBLIX

CpPEeICTB;  yMEHHE  paclo3HaBaTh  CHMMETPUIO B
MPOCTPAHCTBE, yYMEHHUE  PpACIO3HABaTh  IPaBUJIbHBIC
MHOTOTPaHHUKH;

[1P611 VYmenue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B TIPOCTPAHCTBE, MOAO0OHBIE (QUIyphl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILICHWE IUIOMIAACH MOBEPXHOCTEH U
00bEeMOB MOJOOHBIX (PUTYp TIPU PEIICHUH 3a1a4;

[1P612. YMeHHE BBIUHCIATH TEOMETPUUYCCKHUE BEITUYMHBI
(nmuHA, yroj, IUIomaab, 00beM, IJIOMIAab TMOBEPXHOCTH),
UCIIOJIb3YS U3Y4EHHBIE (POPMYIIBI M METOJIbL;

[TP613. YMmeHnue onepupoBaTh MOHATHUSIMH: MPSAMOYTOJIbHAS
cUCTEMa KOOPJAMHAT, KOOpPAMHATBI TOYKH, BEKTOD,
KOOPJMHATBl BEKTOpAa, CKASIPHOE MPOU3BEIACHUE, YIoOJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEJICHUE
BEKTOpAa HA YHCJIO; HAXOJUTh C IOMOIIBI H3yYEHHBIX
dbopMyn KOOpIAMHATHI CEPEAMHBI OTpe3Ka, PacCTOSHUE
MEXIy JABYMSI TOUKAMU;

[1P614. YMenue BoIOMpATh MOIXOASIIUN N3y4YEHHBIH METO/T
JUIsL pelieHus 3a/ayd, paclo3HaBaThb MAaTEMAaTUYECKHE
(bakTsI

U MaTeMaTHYeCKHe MOJETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHE IMPUBOJUTH IMPUMEPHI
MAaT€MAaTHYECKUX OTKPBITUH POCCUUCKOM W MHPOBOH




Koa u HauMeHOBaHuUe

Pe3ynbTaTsl 00yyeHus

(popmupyembIx
KOMIIEeTeHI i O0mmue I[ncunnnnnapﬂme
MAaTeMaTUYECKON HAayKH
OK 02. Hcnonb3oBatk | JINuHOCTHBIE pe3yabTaThl JOJKHBI oTpaxarb B | IIPO1. Bianenue mMeromaMu 10Ka3aTenbCTB, alrOpUTMaMU
COBpPEMEHHBIE CpE/ICTBA | 4aCTH: IIEHHOCTU HAYYHOTO IMO3HAHMUS: peleHus 3a7a4d; yMeHue (GOpMYITHpPOBAThH OMPEICIICHHUS,
MOMCKa, aHaM3a U | -chOpMUPOBAHHOCTD MUPOBO33PEHHUS, | aKCHOMBI
WHTEpIpeTauu UHHOPMAITNH | COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | U TEOPEMBI, MPHUMEHSITh WX, MPOBOJUTH JIOKa3aTEIbHBIC
151 WH(POpMAIIMOHHBIC | pa3BUTUS HAyKH W OOIIECTBEHHOW TPAKTUKU, | PACCYXKJIECHHUS B XOJ€ PEIICHUS 3a/1a4;
TEXHOJIOTHHU JJISI BBITIOJIHEHUS | OCHOBAHHOTO [1PG2. YMmenue omepupoBaTh MOHATHSMU: CTEICHb YHUCIIA,
3a/1a4 podeCcCHOHAIBHON | Ha TUAJIoTe KYIbTYyp, CTOCOOCTBYIONIETO OCO3HAHUIO | jorapudM dYHCIa, YMEHHWE BBITIOJHATh BBIYHUCICHUE
NesATEIbHOCTH CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE; 3HAYECHUU
MeranpeaMeTHble pe3ynbTaThl JOJDKHBI OTPAXKaTh: U 1npeoOpa3oBaHUsl  BBIPAKEHUH CO  CTEMEHSAMU H
OBnanenue YHUBEPCATHHBIMHU yueOHbIMU | jorapudMaMu, TpeoOpa3oBaHUs IPOOHO-PAITMOHATBHBIX
[M03HABATEIbHBIMU JICHCTBUSAMMU: BBIPA)KECHUIA;
B) paboTa ¢ nHpopmarmen: [1PG3. YMmenue omepupoBaTh MOHATHUSIMH: PAIlHOHAIIBHBIC,
- BJIaJIETh HaBBIKAMM IMOJIydeHUS HMHPOpMalMu U3 | UppalroHaIbHbIE, MOKa3aTeNbHbIE, CTETICHHBIE,
WCTOYHUKOB  pa3HbIX THUIIOB, CAMOCTOSTENBHO | JorapuMuyueckue, TPUTOHOMETPUUYECKHE YypaBHEHUS H
OCYIIECTBJIATh NOMUCK, aHAIW3, CUCTEMATU3alUI0 U | HEPABEHCTBA, UX CUCTEMBI;
UHTEeprpeTanuo uHpopmanuu pa3nuuHbeix BuIoB u | [IP64. VYmenuwe omnepupoBaTh MNOHATUAMU: (PYHKIHUA,
(dhopM mpencTaBICHMUS; HenpepbiBHas (DyHKIMS, MPOU3BOJAHAS, IEepBOOOpa3Has,

- CO3JaBaTb TCKCTbI B PA3JIMYHBIX q)opMaTax C
Y4€TOM  HA3HAYCHUS I/IH(i)OpMaI_II/II/I n HCHGBOﬁ

ayIuTOpUH,  BBIOMpas  ONTUMAIbHYIO  (opMmy
MIpeICTaBICHUS
Y BU3yaJIU3allii;
- OLIEHUBAaTh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH

uHpOpMallUK, €€ COOTBETCTBHE
MOPAJIbHO-3THYECKUM HOPMaM;

IMpaBOBBIM U1

OIpE/IeTICHHBIM UHTErpall; yMEHHE HaXOAUTh MPOU3BOJIHbBIE
JIEMEHTApHBIX  (DYHKIMI,  HUCHOJB3Yys  CIIpaBOYHbBIE
MaTepHalibl; UCCIEN0BaTh B MPOCTEHIINX ciydasx QyHKIUN
Ha MOHOTOHHOCTb, HaXO0/IUTh HauOoJIbIINe
U HauMeHbIIWE 3HayeHHUs (QYHKUUH; CTPOUTH Tpaduku
MHOTOYJIEHOB c HCIIOJIB30BAHUEM anmapara
MaTEMaTHYECKOTO aHaJIN3a; IPUMEHATH NIPOU3BOIHYIO IIPU
pelIeHNnN 3aja4
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- HCIIOJIb30BAaTh CpPEACTBA HH(POPMALMOHHBIX U

KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH B  pEHICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX "
OpraHW3aIlMOHHBIX  3a7ad ¢  CcoOOJIoJeHuEeM
TpeOOBaHUN PPrOHOMHKH, TEXHHKH O€30MaCHOCTH,
TUTHEHBI,  PECypcoCOepexeHus, TMPaBOBBIX U
OTUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOMN
0e30MacHOCTH

Ha JIBI)KEHUE; PellaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a41
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYEHUS, HA HaX0XKICHNE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YmMenne omepupoBaTh MOHATUSIMH: palMOHATbHAS
GyHKUMS, MoKaszareiabHas (DYHKIUS, CTENEHHAas (QYHKLHSA,
jorapudmuueckas GbyHKIMS, TPUTOHOMETPUYECKHE
¢byHkuMH, obpaTHble (GYHKIMH;, YMEHHUE CTPOUTH Trpaduku
U3YYEHHbIX (YHKUMN, HCHOJB30BaTh TpaduKud  1pH
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IIPU PEILIEHUH 3aj1au
W3 JAPYruX YYeOHBIX TPEJAMETOB W 3aJad W3 peajbHOM
KHU3HU; BBIpAXKaTb (QOpMyJamMH 3aBUCHUMOCTH  MEXIy
BEIIMYMHAMU;

[TPG6. YMeHnue pemath TeKCTOBBIC 3a/1a4l Pa3HbBIX TUIIOB (B
TOM 4YMCJ€ Ha IMPOLEHTHI, OJM M 4YacTH, Ha JIBUXKEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33Ja4d W3

obrmacT  ynpaBlieHHUsT ~ JUYHBIMHU U CEMEHHBIMU
¢buHaHCaMM);  COCTABJIATH  BBIPAXKEHUS,  YpPaBHEHHS,
HEpPaBEHCTBA M HX CHUCTEMbl [0 YCJIOBHUIO 3aJayH,
UCCIENOBaTh  IOJYYEHHOE  PEIIEHHWE W OLICHUBATH
MPaBI0I0I00HOCTH Pe3ylIbTaTOB;

[IP67. VYMeHuwe omnepupoBaTh TMOHATHSAMHU: CpPEIHEE

apupMeTHuecKkoe, MeauaHa, HauOoJbllee M HauMEHbLIee
3HA4YeHHUs, pa3Max, AUCHEPCHUs, CTAaHAAPTHOE OTKJIOHEHUE
YHCJIOBOr0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBAThH
UHpOpMALIMIO,  TPEACTaBIEHHYH0 B  Tabiaumax, Ha
IrarpaMmMax, rpagukax, OTpaXkarollyro CBOHCTBA peabHbIX
IpPOLIECCOB U SBJICHMH; MPEJICTaBIATh HH(POPMALUIO C
NOMOIBIO  TabmWIl M JWarpaMM;  HCCIelIOBaTh

10




Koa u HauMeHOBaHuUe

Pe3ynbTaTsl 00yyeHus

(popmupyembIx

KOMIIeTeH Iuii O0mmue JlucuMIinHApHbIE
CTaTUCTUYECKUE JTaHHBbIE, B TOM qucie
C MpPUMEHEHHEM TIpadUUYECKUX METOJOB U DIEKTPOHHBIX

CPEICTB;
[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYyYalHBIA OTBIT
U CIIy9aifHO€ COOBITHE, BEPOATHOCTH CIIYYaHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOATHOCTb C HCIHOJB30BAHUEM
rpauyecKkux MeTOJ0B; MPUMEHATh (HOPMYJIBI CIOKEHUS U
YMHOKEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (DAaKThl H
bopMyInbl MpU pelIEHUU 3a7ad; OLEHUBATh BEPOSTHOCTU
peaIbHBIX cOOBITHI; 3HAKOMCTBO
CO CIOy4YaHBIMH  BEJIMYMHAMHU; YMEHUE TPUBOAMUTH
OpUMephl MPOSIBJICHHUS 3aKOHAa OOJBIIMX YHCENT B
MPUPOTHBIX

U OOIIECTBEHHBIX SIBJICHUSX;

[1PG9. Ymenue omepupoBaTh MOHATUSIMH: TOUKa, MpsMas,

IJIOCKOCT, MIPOCTPAHCTBO, JIBYTPaHHBIH yrou,
CKpeIlMBaIOIINecs MpsIMBIE, MapajyuieNbHOCTh u
NEePIEeHIUKYISIPHOCTD MIPSIMBIX

U IJIOCKOCTEH, Yroa Mexay MPsIMBIMH, YTOJl MEX1y IpIMOi
U IUIOCKOCTBIO, YIOJ MEXJIY IUIOCKOCTSMH, PAcCTOSTHUE OT
TOUYKHU

JI0 IUIOCKOCTH, PAacCTOSHUE MEXIY MPSIMBbIMHU, PACCTOSHUE
MEX]y IJI0CKOCTSIMM; YMEHHUE UCII0JIb30BaTh IPU PeIICHUH
3aJa4  u3ydeHHble (aKTbl M TEOPEMbl IJIAHUMETPUH;
YMEHHE OLIEHUBaTh pa3Mepbl OOBEKTOB OKPYKAIOIIEro
MUDA;

[1P610. YMeHue onepupoBaTh HOHATHIMH: MHOTOTPAaHHUK,
CeueHHe MHOTOrpaHHMKa, KyO, Mapajulelenuies, npusma,

11




Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI i

Pe3ynbTaTsl 00yyeHus

Oo0mue

I[ncunn.ﬂnnapﬂme

nupamMua, GUrypa M IMOBEPXHOCTh BpAIECHUS, IHIUHJD,
KOHyCc, 1mmap, cdepa, cedeHuss GUTYpsl BpaIICHHUS,
IUIOCKOCTh, Kacamomasicst chepbl, NHIMHIpA, KOHYca,
miomajab MHOBCPXHOCTH MUpaMH/bI, IIPHU3MbI, KOHYCA,
HUJTUHIPA, TUIOMIAAb chepbl, 00beM KyOa, MPsIMOYTOJIbHOTO
napauiciacnuicaa, nupaMubl, IIPU3MEI, HUJINHApA,
KOHyca, IIapa; YyMEHHEe H300pakaTb MHOTOTPAHHUKH
N TIOBCPXHOCTH Bpall€HUA, HUX CCUCHHUA OT PYKH, C
IMOMOINBIO YCPTECIKHBIX HHCTPYMCHTOB H OJICKTPOHHBIX

CpPEeICTB;  yMEHHE  pAaclo3HaBaTh  CHMMETPUIO B
IPOCTPAHCTBE; yMEHUE  pacrlo3HaBaTb  IPAaBHJIbHbIE
MHOTOTpPaHHUKU;

[IP611 VYmenue omepupoBaTh TMOHATHAMH: JBHKCHHE
B TIPOCTPAHCTBE, MMOAOOHBIE (UTYpPHl B TPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILICHHWE IUJIOMIAJCH MOBEPXHOCTEH U
00BbEeMOB MOJOOHBIX (PUTYp MPHU PEIICHUH 3a1a4;

[IP612. YMeHHE BBIUYHCIATH TE€OMETPUUYCCKHUE BEITUYMHBI
(nmuHa, yroj, IJIomaab, 00beM, IJIOMIAIb MOBEPXHOCTH),
UCIOJIB3YS U3y4EHHBIE (POPMYIIBI M METOJIbL;

[1P613. YMmenue onepupoBaTh MOHATHAME: MPSMOYTOJIbHAS
CUCTeMa KOOpJAWHAT, KOOPJAWHATHI TOYKH, BEKTOp,
KOOpJMHATHl BEKTOPAa, CKAISIPHOE MPOU3BEICHHUE, Yol
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHUCIO; HAXOIUTh C TOMOIIBIO H3YYEHHBIX
dbopMyn KOOpIAMHATHI CEPEAMHBI OTpe3Ka, pPacCTOSHUE
MEXy IBYMSI TOUKaAMU;

[1P614. YMenue BbIOMpaTh MOAXOSAIMINN H3YyYEHHBIH METO]
JUIsl peUIeHus 3a/ladyd, paclo3HaBaTh MAaTEMAaTUYECKHE
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Koa u HauMeHOBaHuUe

Pe3ynbTaTsl 00yyeHus

(popmupyembIx
KOMIIeTeH Iuii Oo0mmue JucuunjMHapHbIe
(dakTsl
U MaTeMaTU4YeCKHe MOJETN B IPUPOIHBIX U OOIIECTBEHHbIX
ABJIGHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUHCKOM M MHUPOBOU
MaTE€MaTHYECKOU HayKH
OK 03. [TnanupoBath | JIudHOCTHBIE  pe3yiabTaThl  JOJDKHBI  oTpaxkarh | [IPO1. Bmamenue mMeromamu noka3aTenbCTB, allTOPUTMAME
u peann30BbIBATH | B YACTHU: JYXOBHO-HPAaBCTBEHHOI'O BOCIUTAHUSA: pelieHust 3aAad; yMeHue (opMyIHpOBaTH OINpEAeIeHHUS,
coOCTBEHHOE - c(opMHUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, | aAKCHOMBI
npodeccuoHalbHOE 3TUYECKOTO MOBEJICHUS; U TEOpPEMBI, NPHUMEHATh WX, IPOBOJIUTH JOKAa3aTEIbHBIC

U JINYHOCTHOE pa3BUTHE,
MpeANPUHUMATENbCKYIO
JeSITENIbHOCTD

B nipodeccroHanbHoi chepe,
HCI0JIb30BATh 3HaHUs
10 MPaBOBOM M (PMHAHCOBOU
IPaMOTHOCTU B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIIHIX

- CITOCOOHOCTH OIEHWBATh CUTYallUI0 W MPUHUMATh
OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYMBOTO OYIyIIETO;

- OTBETCTBEHHOE OTHOIICHHWE K CBOUM POIUTEISIM
Y (WJIK) APYTHM YJICHAM CEMbH, CO3JITaHUIO CEMbH Ha
OCHOBE  OCO3HAHHOTO  MPHUHATHS  IEHHOCTEH
CEMEHHON JXKM3HU B COOTBETCTBUHM C TPAJAULIHSIMH
Hapos0oB Poccuu;

MertanpeaMeTHble pe3yinbTaThl JOKHBI OTPaXKaTh:
OBnageHue  yYHUBEpPCAJIbHBIMU  PETYJIATUBHBIMHU
NIEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIHO OCYIIECTBIIATH MMO3HABATEIbHYIO
NeSITeNIbHOCTh,  BBISABJATH  MPOOJIEMBI,  CTaBUTh
i dbopMynupoBaTh COOCTBEHHBIC 3aJaun
B 00pa3oBaTeibHON AESITENTBHOCTH U KUIHEHHBIX
CUTYallMsIX; CAMOCTOSITEIBHO COCTaBJATh IUJIaH

paccyKJIeHHs B XOJIe PEeIICHHS 3a/1aq;
[1P64. VYwmenue omnepupoBaTh TNOHATHAMHU: (QYHKIUA,
HernpepbiBHAs (QYHKIMSA, TPOU3BOJHASI, IEpBOOOpa3Hasi,
OTIpEIeNIEHHBIN WHTErpal; yMEHUE HaXOAUTh MPOU3BOJIHBIE
JNIEMEHTapHbIX  (QYHKIMI,  HUCHOJB3YysS  CIpaBOYHBIE
MaTepuasbl; UCCIEN0BATh B IPOCTEHIINX caydasx QyHKINUN
Ha MOHOTOHHOCTb, HAXOUTh HaubobIINe
U HauMEHbIIME 3Ha4eHWUs] (PYHKUUN; CTPOUTH Trpaduku
MHOTOYJICHOB c UCIOJIb30BaHUEM anmapara
MaTEeMaTHYECKOT0 aHaIKn3a; MPUMEHATh MMPOU3BOJIHYIO MPU
pelieHnn 3a/1a4
Ha JIBIDKEHUE; PelIaTh MIPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYCHUS, HA HAaX0XKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

IIPG5. YMeHue omepupoBaTh MOHATHSIMH: paldOHAIbHAS
GyHKIUA, MoKa3aTenbHas (YHKIUS, CTerneHHas (yHKLus,
JorapupmMuyecKas ¢byHKLU, TPUTOHOMETPHUECKHUE
¢byHKIMM, 0OpaTHbIe (YHKLIMHU; YMEHUE CTPOUTH Ipaduku
U3yYCHHbIX (QYHKIMH, HCNONb30BaTh Trpauku  MpH
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Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI i

Pe3ynbTaTsl 00yyeHus

I[ncunn.ﬂnnapﬂme

Oo0mue
pemeHI/m HpO6JICMI)I C y‘-IeTOM NMCHOIIINXCA
pecypcos, COOCTBEHHBIX BO3MOXKHOCTEN
H Hpe)]Ho‘-ITeHHfI; 1aBaThb OHGHKy HOBBIM
CI/ITyaIII/IflM;

0) CaMOKOHTPOJIb!

WCIOJIb30BAaTh MpPHEMbl pediaekcuu A OLIEHKH
CUTYaIluH, BbIOOpa BEPHOTO PELLIECHUS;

- yMeThb OILIGHMBAaThb PUCKU U CBOEBPEMEHHO
MPUHUMATH PEIICHHS 110 X CHIKECHUIO;

B) SMOILIMOHAIBbHBIA HHTEIJIEKT, Mperoaratonui
c(hopMUPOBAHHOCTD:

BHYTPEHHE MOTHBAILIMM, BKIIOYAIOIIECH CTPEMIICHHE
K JOCTHXKEHMIO LEeJIM U YCHexXy, ONTHMH3M,
WHULMATUBHOCTb, YMEHHE JeHCTBOBaTh, HCXOAS
H3 CBOMX BO3MOYKHOCTEI;

- SMIIaTUH, BKJIIOYAONIEH CHOCOOHOCTh MOHUMATH
SMOIIMOHAIBHOE COCTOSIHUE JAPYrUX, YYUTHIBATh
€ro  IpH  OCYUIECTBJICHWHM  KOMMYHHKAIIUH,
CIIOCOOHOCTH K COUYYBCTBHIO M CONIEPEKUBAHUIO;

- COLIMATIbHBIX HABBIKOB, BKJIFOUYAIOITIX
CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTUMHU
TOJbMH, 3a00TUTHCS, TPOSBIATH HHTEpPEC U
pazpemiats KOHQIUKTHI

U3yYSHHUH MIPOLIECCOB U 3aBUCHMOCTEH, TIPU PEIICHUH 33134
U3 JPYrux Yy4eOHBIX TPEJAMETOB W 3ajJad U3 peabHOU
KU3HU; BBIpOKATh (QOpPMyJaMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

[1PG6. YMeHue pemaTh TEKCTOBBIE 337a4U Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha TMPOIEHTHI, TOJM W YacTH, HA JBUKCHUE,
paboTy, CTOMMOCTh TOBapOB W YCIIyT, HAJIOTH, 3a7addl W3

obnmacT  ynpaBlieHHMsT ~ JUYHBIMHU U CEMEHHBIMH
¢buHaHCaMM);  COCTABJISATh  BBIPAXKEHUS,  YpPaBHEHMS,
HEpPaBEHCTBA M MX CHUCTEMbl [0 YCJIOBHUIO 3aJlauH,
UCCIIeIOBaTh  IOJIyYEHHOE  pEIIeHWe M OLEHHUBATh
IPaBIONOI00HOCTh PE3yIbTATOB;

[IP67. VYmeHuwe omnepupoBaTh TOHATHSIMU: CpEIHEE

apudMeTHIecKoe, MeauaHa, HauOoJbIlee W HAaUMEHbIIICE
3HAYCHUs, pa3Max, JUCIECPCHs, CTAHIAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; YMEHUE M3BJICKATh, HHTEPIPETUPOBAThH
UHPOpMAIIMIO,  TPEACTABICHHYIO B  TalOnumax, Ha
IrarpaMmMax, rpaukax, OTpaKarollyr CBOHCTBA peallbHBIX
NPOIIECCOB W SIBIICHHIA; MPEICTAaBIATh WHPOPMALHUIO C
NOMOINBI0  TaOMMII M JUarpaMMm;  HUCCIEIOBaTh
CTaTUCTHYECKUE JIaHHBbIC, B TOM YHUCIE C MPUMCHECHUEM
rpau4ecKux METOJIOB U JICKTPOHHBIX CPEJICTB;

[TP68. YMeHnue onepupoBaTh MOHATUSMU: CIyYalHbIA OTIBIT
U CIIy4allHOE COOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHS;
YMEHHE BBIUUCISATH BEPOSTHOCTH C  HCIOJIb30BAHHEM
rpauuecKux METOJ0B; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOHMHATOpHBIE (AKTHl H
dbopMynel TpU pelIeHUU 3a7ad; OIEHUBATh BEPOSTHOCTU
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Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI i

Pe3ynbTaTsl 00yyeHus

Oo0mue

I[ncunn.ﬂnnapﬂme

peaTbHBIX COOBITHIA;
CO CIy4allHBIMH  BEJIWYHHAMU;
OpUMEphl  MPOSIBJICHUS  3aKOHA
MIPUPOTHBIX

U OOIIECTBEHHBIX SIBJICHUSX;
[1P614. YMenue BoIOMpaTh MOIXOASIINN U3yYEHHBIH METO/T
JUIs pellleHus 3aJayd, pacro3HaBaTh MaTeMaTHYeCcKHe
(baxThI

U MaTeMaTU4YeCKUe MOJIETN B IPUPOIHBIX M OOIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJIUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITHM POCCUMCKOM UM  MHPOBOI
MAaTeMaTUYECKON HAyKU

3HAaKOMCTBO
IPHUBOJUTDH
YHUCCII B

YMEHUE
OOJIBIIINX

OK 04. DddexTrBHO
B3aMOJEHCTBOBATh

u paboTaTh B KOJUICKTHBE
M KOMaHje

JInyHOCTHBIE  pe3ynbTaThl  JOJDKHBI — OTPaKaTh
B YAaCTH: IIEHHOCTH HAYYHOTO MO3HAHUS: OCO3HAHHE
LIECHHOCTH HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTb
OCYILECTBJISATh MPOCKTHYIO M MCCIEA0BATEIbCKYIO
JIEATEIbHOCTh MHJIMBUYaJIbHO U B TPYyIMIIE
MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPAXKATh:
OBnaieHue yHUBEPCATbHBIMU KOMMYHHKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas ACSITEIBHOCTD:

- IOHMMAaThb MW WCHOJIb30BaThb IPEUMYILECTBA
KOMaHJHOU ¥ MHJIMBUIyaTbHOU pabOThI;

- NOpPUHUMATH [EJIM COBMECTHOW JEATEIbHOCTH,
OpPraHM30BbIBATh M KOOPJAUHUPOBATH JACUCTBUS IO
€€ JOCTIDKCHUIO: COCTaBIATL IIJIaH JCHCTBUMH,
pacnpenensiaTh pojid C y4YeTOM MHEHUN YYaCTHUKOB
00CY)KJIaTh pe3yNbTaThl COBMECTHOM pabOoThI;

[IP67. VYMeHuwe omnepupoBaTh TOHATHSIMHU: CpEIHEE
apudMeTHIecKoe, MeanaHa, HauOoJbIlIee W HaUMEHbIIICE
3HAYEHUS, pa3Max, TUCIHEpPCHUs, CTaHIAPTHOE OTKIOHEHHE
YHCIIOBOT0 Ha0Opa; yMEHHE U3BIIEKaTh, HHTEPIIPETUPOBATD
uH(bOpMaLIMIO,  TPEJICTaBJICHHYI0O B  TalOnuiax, Ha
nuarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
MPOLECCOB U SBJICHUN; MPEACTABIATh HHPOPMAIHUIO C
NOMOIIpI0  Tabnuil ¥ JWarpaMM;  HCCIEJO0BaTh
CTaTHCTUYECKUE JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM
rpaduuecKux METOA0B U IIEKTPOHHBIX CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATUSAMU: CITy4alHBIHN OIBIT
U clly4yailHoe COOBITHE, BEPOSITHOCTh CIYyYaiiHOTO COOBITHS,
YMEHHE BBIUUCISATH BEPOSATHOCTH C  HCIOJIb30BAHHEM
rpauuecKux METOJ0B; MPUMEHATh (HOPMYIIBI CIIOXKEHUST U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOHMHATOpHBIE (AKTHl H
dbopMynBl MpU pelIeHUU 3a7ad; OIEHUBATh BEPOSTHOCTU
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Koa u HauMeHOBaHuUe

Pe3ynbTaTsl 00yyeHus

(popmupyembIx
KOMIeTeHIMii Oo0mmue JlucuMIinHApHbIE
OBnazneHue  yHMBEPCAJIbHBIMU  PErYISTUBHBIMM | peajbHbIX COOBITHH; 3HAKOMCTBO CO  CIy4yailHbIMU
NeNUCTBUSAMU: BEJIMYMHAMU; yYMEHUE MPUBOJIUTH NPUMEPHI MPOSIBICHUS
T') IPUHATHE ce0sl U IPYTUX JIIOIEH: 3aKOHa 00JIBIINX qucell B IIPUPOTHBIX
- IPUHUMAaTh MOTHUBBI U apTyYMEHTHI JPYTUX JIIOJE€H | M OOIIECTBEHHBIX SIBJICHUSIX;
IIPY AHAJIM3€ PE3YJIbTATOB JIEATEIbHOCTH; [1PG14. YMmenue BbIOMpPATh NOIXOSAIINNA U3YUE€HHBIN METO
- MpU3HaBaTh CBOE IMPaBO U MpaBO JIPYTHX JIOAEH | AN pelieHusl 3aJauyd, paclo3HaBaTb MaTeMaTU4YecKue
Ha OIINOKH; (baxThI
- pa3BUBaTh COCOOHOCTh MOHUMATh MUP C MO3UIMH | M MaTeMAaTUYECKUE MOJIEIH B MPUPOTHBIX U O0OIIECTBEHHBIX
JPYroro 4yeioBeka ABJIGHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJIUTH IPUMEPHI
MAaT€MaTHYECKNX OTKPBITUA PpPOCCHUHCKOM M MHUPOBOU
MaTeMaTUYECKON HAyKH
OK 05. OcymectBiarh | JInaHOCTHBIE  pe3yabTaThl  OOJDKHBI  oTpaxkarb | [IPO1. Bmamenue meromamu 0oKa3aTenbCTB, alTOPUTMAMHU
YCTHYO M [HCbMEHHYIO | B YaCTH: 3CTETUYECKOr0 BOCIIUTAHUS: pelieHus 3aAad; yMeHue (opMyIHpoBaTh OMNpeAeTeHHS,
KOMMYHHUKAIUIO - OCTETMYECKOE OTHOLICHHE K MHpY, BKIIOYAs | aKCHOMBbI M TEOpPEMbI, NPHUMEHATh HUX, HPOBOIUTH
Ha TOCYJIapCTBEHHOM f3BIKE [3CTETUKY ObITa, HAay4HOTO UM TEXHUYECKOro | JO0Ka3aTelbHbIE PACCYXKJIEHHUS B XOJI€ pelICHUs 3a/]1a4;
Poccuiickoit denepanuu | TBOpYECTBa, CHopTa, Tpyaa © oOmecTBeHHbIX | [IPO8. YMeHue onepupoBaTh MOHATHAMU: CIYyYaHBIN OIBIT
C y4yeToM 0coOEHHOCTEl | OTHOILICHUI; U cliyyailHoe COOBITHE, BEPOSITHOCTh CIYyYaliHOTO COOBITHS;

COMAJIBHOI'O U KYJIbTYPHOI'O
KOHTCKCTa

- CHOCOOHOCTh BOCHPHUHHMATh pPa3IUYHBIC BHIIbI
HMCKYCCTBa, TPAJMIMM U TBOPYECTBO CBOETO U
OPYTUX  HApoJOB, OILIyHaTh  AMOILMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

MertanpeaMeTHble pe3yinbTaThl JOKHBI OTPaXKaTh:
OBnazneHue yHUBEpCATbHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) oOIleHue: - OCYIIECTBISATh KOMMYHUKAIIHH
BO BCeX c(epax KU3HHU;

- pacro3HaBaTh HeBepOajIbHBIC CpeACTBa OOIIEHHUS,
MMOHUMATh 3HAaYECHHUE COLIMATIbHBIX  3HAKOB,

YMEHHE BBIUUCIATH BEPOSATHOCTH C  HCMOJIb30BAHHEM
rpauuecKux MEeTOJ0B; MPUMEHATh (HOPMYJIbI CIIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOHMHATOpHbIE (DAaKTHl H
dbopMynBl TpU pElIEHUU 3a7ad; OLEHUBATh BEPOSTHOCTU

peabHbIX COOBITHH; 3HaKOMCTBO
CO CllydaHbIMM BEIMYMHAMHU; YMEHHE [PUBOJIUTH
OpUMEpbl  MPOSIBIICHUsST 3aKOHAa  OOJBIIMX 4YHCEN B
HPUPOIHBIX

U OOILIECTBEHHBIX SIBICHUSX;
[TP69. YMeHnune omnepupoBaTh MOHATUSAMH: TOUYKa, MpsMasdi,
IJIOCKOCTB, IIPOCTPAHCTBO, JIBYIPaHHBIH yroJl,
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Koa u HauMeHOBaHuUe

Pe3ynbTaTsl 00yyeHus

(popmupyembIx

KOMIIeTeH Iuii O0mmue JlucuMIinHApHbIE
pacrno3HaBaTh IPENIOCHUIKI KOH(IMKTHBIX | CKpELMBAIOIINECs HpsIMBIE, [apajuIeIbHOCTh u
CUTYyalluil ¥ cMsr4aTh KOH(IUKTHI; NEePIEeHIUKYISIPHOCTD MPSIMBIX

- pa3BEepHYTO M JOTMYHO H3Jaratb CBOIO TOYKY
3pEHHUSI C UCTIOTB30BAHUEM SI3BIKOBBIX CPEJICTB

Y IJIOCKOCTEM, YTOJI MEXIAY IPSIMBIMH, YIOJI MKy IPSIMOU
U IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHU

JI0 TJIOCKOCTH, PAcCTOSTHUE MEXAY MPSIMBIMH, PACCTOSIHHE
MEX/1y IUIOCKOCTSMU; YMEHHUE UCIO0JIb30BaTh IPU PEIICHUH
3aa4  M3ydyeHHble (aKThl M TEOpPEeMbl IJIaHUMETPUH;
YMEHHME OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETo
MUpa;

[1P610. YMenwue onepupoBaTh MOHATHUSIMH: MHOTOTPAHHUK,
CeueHHe MHOTIOrpaHHMKa, KyO, Mapajuleienuies, npusma,
nupamuyza, Urypa M MOBEPXHOCTh BpAILEHUS, LMJIUHAD,
KOHyCc, mmap, cdepa, cedeHuss GUTYpPHl BpAIICHHUS,
IUIOCKOCTh, Kacamomiasicss cdepsl, LUIMHApPA, KOHYca,
Ioniaab IOBEPXHOCTU MNHpaMHUABI, IPU3MBIL, KOHYCA,
LWINHApPA, IIouaae chepsl, 00beM Kyda, IpsSIMOYT0JILHOTO
napajulelienunesa, NUpPaMHUAbL,  IPU3MBIL,  LWIMHIPA,
KOHyca, IIapa; YMEHHE H300pakaTb MHOIOI'PDaHHHUKH
U IOBEPXHOCTU BpAUICHUsA, HMX CEUYEHUS OT PYKH, C
IIOMOULIBI0 YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;  yYMEHHME  paclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IIPABUJIBHBIC
MHOTOTPaHHUKU;

[1P611 VYmenue onepupoBaTh MNOHATHSIMU: JBHIKEHHUE
B TPOCTPAHCTBE, NOJOOHBIE (UTYphl B MPOCTPAHCTBE;
UCIIOJIb30BAaTh OTHOIIEHHE IUIOIIAJEN IIOBEPXHOCTEN H
00BbeMOB NOJJOOHBIX (UTYpP NMPH PEIICHUH 3a/1a4;
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[IPG12. YMeHue BBIUUCHATH I€OMETPUYECKHUE BEIMYUHBI
(nmuHa, yroj, IJIomaab, 00beM, IJIOMIAAb MOBEPXHOCTH),
UCITIOJIB3YsI U3YYCHHBIE (POPMYIIBI B METOIBI;

[1PG13. YMeHue onepupoBath MOHATUSAMU: MIPSMOYTOJIbHAS
CUCTeMa KOOPJWHAT, KOOPJAWHATHI TOYKHU, BEKTOP,
KOOpJMHATBl BEKTOPa, CKAISPHOE MPOU3BEICHHUE, Yol
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IpOU3BEACHUE
BEKTOpa Ha YHCJIO, HAXOJUTh C TOMOIIBIO H3yYEHHBIX
dbopMyn KOOpIAMHATHI CEpPEAMHBI OTpe3Ka, pacCcTOSHUE
MEXIy TBYMSI TOUKAMU;

[1P614. YMenue BbIOMpATh MOAXOASAIINN N3YdSHHBIA METO]]
JUIS pellieHusl 3aJayd, pacro3HaBaTh MaTeMaTHYeCcKHe
(bakThI

U MaTeMaTH4YeCKre MOJETIHU B IPUPOIHBIX U OOIIECTBEHHBIX
SBIICHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUMCKOM UM MHPOBOI
MaTeMaTHYeCKON HayKu

OK 06.
I'paXXJaaHCKO-
MaTpUOTUYICCKYHO TIO3HULNIO,
JACMOHCTPHPOBATDH
OCO3HAaHHOC IIOBCACHUC
Ha OCHOBC pOCCHﬁCKHX
AYXOBHO-HPAaBCTBCHHBIX
HeHHOCTeﬁ, B TOM 4YHCIIC
C y4€TOM TapMOHHU3aAlUN
MCXKHaAIMOHAJIbHBIX

n MCIKPCIIMT'MO3HBIX

[IposaBasTh

JImuHOCTHEBIE
B YaCTH:

- IPaKIaHCKOTO BOCITUTAHUS: MIPUHATHC
TPaJAMIIMOHHBIX HAIMOHAIBHBIX, OOIIEYEIIOBEUECKUX
T'YMaHUCTHYECKHUX U IEMOKPATHUECKUX 1IEHHOCTEHH;
-IIaTPHOTUYECKOTO BOCITUTAHHUS

LIEHHOCTHOE OTHOIIEHHE K TOCyJapCTBEHHBIM
CUMBOJIaM,  HCTOPUYECKOMY W  INPUPOJHOMY
HacleAulo, MaMsATHUKaM, TPAaguUUsM HapoJOB
Poccun, noctmwxkenusim Poccun B Hayke, HCKyCCTBE,
CHOPTE, TEXHOJIOTHUSIX U TPYAE;

PE3YIIbTAThI JOJIDKHBI OTpaxXaTb

[1PG1. Biamenue MerogamMu J10Ka3aTENbCTB, aJlTOPUTMAMHU
pemieHusl 3aaad; yMmMeHue (GOopMYIHpOBaTh OIMPECIICHHUS,
aKCHOMBI

U TEOPEMbl, NMPUMEHATh MX, MPOBOJHUTH JI0Ka3aTeJIbHbIE
paccyKJIeHUs B XOJ€ pELICHUs 3a/1a4;

[1P64. VYwmenue omepupoBaTh TMOHATUAMU: (PYHKIIHUA,
HenpepbiBHas (DYHKIMS, MPOU3BOJAHAS, IEpPBOOOpa3Has,
ONPENETICHHbIN UHTETpall; YMEHNUE HAXOIUTh MPOU3BOIHBIC
JNEMEHTapHBIX  (QYHKIMM,  UCHONB3YyS  CIPaBOYHBIC
MaTepuasbl; UCCIEN0BATh B MPOCTEHIINX cIydasx (GyHKIIMH
Ha MOHOTOHHOCTb, HaXOJHUTh HanOOJIbIINE
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OTHOIIICHUH, MPUMEHSTH | MeTanpeMeTHbIC Pe3yabTaThl JODKHBI OTPaXKaTh: | M HAWMEHBINWE 3HAYCeHUsS (YHKIUH; CTPOUTH Trpaduku
CTaHIaPTEI OBnaneHue  yHUBEPCATBHBIMU  PETYISATHBHBIMH | MHOTOWJICHOB C HCIIOJIB30BAHUEM ammapara
aHTUKOPPYHLUOHHOI'O NEUCTBUSIMU: B) OMOILMOHAJIBHBIM  WHTEJUIEKT, | MATEMaTUYECKOTO aHAJIN3a; MPUMEHATh MPOU3BOJHYIO TIPH
ITOBEACHUS MpeAnoaraiui cGOpMUPOBAHHOCTD: pemenun 3ama4

--CaMOCO3HaHMs,  BKJIIOYAIOIIETO0  CIOCOOHOCTH
MMOHUMATh CBOE 3MOIMOHATIBHOE COCTOSTHUE, BUJETh
HaIpaBJICHUS pa3BUTHSA cOOCTBEHHOM
SMOIIMOHAIBHOMN cdepbl, ObITh YBEPEHHBIM B ce0€;

- caMOperyJIupoBaHus, BKJIIOYAIOLIETO
CaMOKOHTPOJIb, yYMEHHE MPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IOBEJIEHHE, CIOCOOHOCTh
aZlanTUpPOBaThCcd K SMOLMOHAIBHBIM H3MEHEHMSAM
U TIPOSIBJIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

- BHYTpPEHHEM MOTHBAIINH, BKJTIOUYAIONIEH
CTpEMJIEHHE K JOCTM)KEHUIO LEeIH M YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JCHCTBOBATb,
UCXOJI U3 CBOUX BO3MOYKHOCTEH];

- SMIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh NMOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €rO
IIPU OCYIIECTBICHUN KOMMYHHUKAIMH, CIIOCOOHOCTD
K COUYBCTBUIO U COIIEPEKUBAHUIO;

- COLMAJIbHBIX HaBBIKOB, BKJTIOYAOLITNX
CIOCOOHOCTh BBICTPAaWBaTh OTHOLICHUS C JAPYTMMHU
JOABMHU, 3a00TUTBCS, TPOSIBIATH HUHTEPEC M
paspeniatb KOHQIUKTHI

Ha JIBI)KEHUE; PeliaTh NIPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYEHUS], HA HaX0XK/ICHNE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMmeHnue pemath TEKCTOBBIE 3a/1a4K PA3HbBIX TUIIOB (B
TOM YHCJI€ Ha TPOLEHTHI, JOJIM WU YacTd, Ha JIBUXKEHUE,
paboTy, CTOMMOCTb TOBapOB W YCIIyI, HAJIOTH, 33/Ja4M W3

obnmacT  ymopaBlieHUs ~— JUYHBIMHU U CEMEHHBIMH
(dbuHaHCaMH),  COCTaBJISITh  BBIPAKCHUs,  YpPaBHCHUS,
HEpPaBeHCTBA M MX CHUCTEMbl 10 YCJIOBHUIO 3aJlauH,
UCCIIEIOBaTh  NOJYYEHHOE  pelIeHHe W  OLICHUBATh
MPaBI0I0I00HOCTh PE3yJIbTAaTOB;

[IP67. VYmeHuwe omnepupoBaTh TOHATHSIMU: CpEIHEE

apudmeTHueckoe, MeauaHa, HauOojblllee U HAUMEHbILEEe
3HAYCHMS, pa3Max, JUCIEPCUs, CTAHIAPTHOE OTKIOHECHHE
YHCJIOBOr0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATh
uHpOpMaLMIO,  MPEACTaBIEHHYH0 B  Tabiauumax, Ha
quarpammax, rpaukax, OTpaXkarollyro CBONCTBA pealbHbIX
IPOLIECCOB U SBJICHMUH; MPEICTaBIATh HHMOPMALMIO C
HOMOIBIO  TabaMIl M JUarpaMMm;  HMcCCIeloBaTh
CTaTUCTUYECKUE JJAaHHBbIE, B TOM qucie
C NpPUMEHEHHEeM TrpaUUecKuX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIy4allHbIM OTIBIT
U CIydaiiHOe COOBITHE, BEPOSATHOCTh CIy4ailHOrO COOBITHS,

19




Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI i

Pe3ynbTaTsl 00yyeHus

Oo0mue

ﬂncunnnnnapﬂbw

YMEHHME BBIUUCIATH BEPOSATHOCTh C  MCHOJIb30BAHHEM
rpauyecKkux MeTOJ0B; MPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOKEHHUSI BEpPOSITHOCTEH, KOMOHMHATOpHbIE (DAaKTHl H
(GopMynbl MpU pELIEHUU 3a7ay; OLEHUBATh BEPOSTHOCTU
peanbHbIX cOOBITHI; 3HAKOMCTBO
CO CIOy4YalHBIMU  BEJIMYMHAMU; MPUBOIUTH
OpUMephl  MPOSIBJICHUS  3aKOHA yhcenl B
MPUPOTHBIX

U OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMenue BoIOMpaTh NOIXOASIINN U3y4YEHHBIH METO/T
JUId  peIlleHusl 3aJaud, paclo3HaBaTb MAaTeMaTHYECKHUE
(bakThI

U MaTeMaTHYeCKHe MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHHME IPHUBOJUTH IPHUMEpPHI
MAaTeMaTUYECKUX OTKPBITHM POCCUMCKOM UM MHPOBOI
MaTEeMaTH4eCKOM HayKu

YMEHHE
OOJIBIIINX

OK 07. CogeiicTBOBaTh
COXpPaHEHHUI0 OKPYKAOIIEH
Cpenpl,
pecypcocOepexeHuIo,
MIPUMEHSTH

00 M3MEHEHHH KJIHMarTa,
TIPUHIIUATIBI OepeKITUBOTO
MPOM3BOJICTBA, A(H(HEKTHBHO
JIEMCTBOBATH

B UPE3BBIYANHBIX CHUTYAIIUSIX

3HaHUA

JInuHOCTHBIE  pe3yNbTaThl  JOJIKHBI
B YaCTH: PKOJIOTHYECKOTO BOCIIUTAHMS:
- AKTUBHOE HENpUATHE JECUCTBUM, NPUHOCIIINX
BpE/l OKpYXaIoLlEel cpee;

- yMEHHE TMPOTHO3UPOBATH HEOIArONpPUATHBIC
9KOJIOTHYECKHE TOCIEACTBUSL MPEANPUHHUMAECMbIX
JICVCTBUH, IPENOTBPALIATh UX;

- paclIUpeHHE OMbITA JEATCIBHOCTH SKOJIOTHYECKOM
HAIPABJIEHHOCTH;

MeranpenMeTHbIE PE3YNbTaThl JOJDKHBI OTPaXKaTh:
OsBmagenne YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMHU JCHCTBUSIMMU:

OTpaxarb

[1PG1. Biamenue MerogamMu J10Ka3aTeNbCTB, aJlTOPUTMAMHU
pelieHusl 3aaad; yMmMeHue (GOopMYIHpOBaTh OINPEIACIICHHUS,
aKCHOMBI

U TEOPEMbl, MPUMEHATh HMX, MPOBOAUTH J0KA3aTEJIbHbIC
paccyKJIeHUs B XOJ€ pELICHUs 3a/1a4;

[1P64. VYwmenue omepupoBaTh TMOHATUAMU: (PYHKIHUA,
HenpepbiBHas (DyHKIMS, MPOU3BOJAHAS, IEPBOOOpa3Has,
OIPENEICHHbIN UHTErpall; YMEHUE HAXOUTh MPOU3BOJHBIC
JNIEMEHTapHBIX  (QYHKIMM,  HUCHONB3YysS  CIPaBOYHBIC
MaTepuabl; UCCIEIOBATh B MPOCTEHIINX caydasX QyHKIUN
Ha MOHOTOHHOCTb, HaXOJHUTh HanOOJIbIINE
Y HaWMEHbIIME 3Ha4eHHs] (QYHKIMA;, CTPOUTh Tpaduku
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0) 6a30BBIC UCCIIEIOBATEIILCKHUE JICHCTBYS:

- pa3pabaTeiBaTh IUIAH pEHOICHUS MPOOIEMBI ¢
YUeTOM aHaJn3a NMCIOIIUXCA MaTCpHaJIbHBIX
U HEMATEPHUAIIBHBIX PECYPCOB;

- OCYHIICCTBIISATH  IIeJICHAIPABIICHHBIN
IepeHoca  CpeicTB M CcrocoOoB

B Mpo(heCcCHOHATBHYIO CPEY;

- YMETb NCPCHOCUTHL 3HaHWA B IIO3HABATCIIBHYIO
Y IPAKTHYECKYI0 001aCTH KUZHEACSITEIbHOCTH;
OBnageHne  yYHUBEPCAJIbHBIMU  PETYJIATHUBHBIMHU
NEUCTBUSIMU:

0) CAaMOKOHTPOJIb:

- JaBaTb OIIGHKY HOBBIM CHUTYyallUsiIM, BHOCHTH
KOPPEKTHUBBI B JIeSITeNIbHOCTD, OILICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEJIM

TIOUCK
NEUCTBUS

MHOT'OYJICHOB c HCII0JIb30BAHUEM anmapara
MaTEeMaTHYeCKOT0 aHaIu3a; IPUMEHATh MMPOU3BOJHYIO MPU
pelieHnu 3az1a4
Ha JIBI)KEHUE; peliaTh NIPaKTUKO-OpPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYEHUS], HA HaX0XK/ICHNE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS5. YMeHue omepupoBaTh MOHSATHAMH: PAIlHOHAIBHAS
byHKUMs, mokazarenabHas (DYHKIUS, cTeneHHas (QyHKIus,
Jorapudmuueckas GbyHKIMS, TPUTOHOMETPUYECKHE
¢byHkuMH, obpaTHble (QYHKIHMH;, YMEHHUE CTPOUTH Trpaduku
W3YYCHHBIX (PYHKIIMH, WCMOJB30BaTh Tpadukd mpu
M3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, IPU PEIICHUH 3aa4
U3 JIpyrux ydeOHBIX NpPEeIMETOB W 3aJad M3 pPeajbHOM
KU3HU; BBIp@XaTh (QOpPMyNaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

[TPG6. YMeHnue pematb TeKCTOBBIC 3a/1a4d Pa3HbBIX TUIIOB (B
TOM YHUCJI€ Ha NTPOLEHTHI, JOJIM WU YacTH, Ha JIBUXKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3aJaud U3

oOnactu YIIpaBJICHUA JIMYHBIMH u CeMEHHBIMU
(1)I/IHchaMI/I); COCTaBJIATb BbIPpa’XCHMUA, YpaBHCHHNA,
HCPAaBCHCTBA W HUX CHCTEMbI II0 YCJIOBHUIO 3a/a4HU,
HCCJIICI0BAaTh TOJIY4CHHOC PCUICHHUC u OLICHUBATb

MPaBI0IO0I00HOCTH Pe3ylIbTaTOB;

[TP68. YMmenue onepupoBaTh MOHATUSMU: CITy4YalHBIHI OIBIT
U cliy4aiiHoe COOBITHE, BEPOSITHOCTh CIy4ailiHOTO COOBITHS,
YMEHHME BBIYUCIATH BEPOSTHOCTh C  HCIOJB30BAaHUEM
rpauuecKux METOJ0B; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DAaKTHl WU
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(GopMyibl NpU PELIEHUU 3a/1a4; OLEHUBATh BEPOSTHOCTU
peanbHbIX cOOBITHI; 3HAKOMCTBO
CO CIOy4YaHBIMH  BEJIMYMHAMHU; YMEHUE IPUBOAMUTH
OpUMephl MPOSIBICHUS 3aKOHA OOJBIIMX 4YHCed B
IPUPOTHBIX

U OOIIECTBEHHBIX SBJICHUSX;

[1P69. Ymenue omnepupoBaTh MOHATUSMU: TOYKa, MpAMasd,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTPaHHBIN yroJ,
CKpELIUBAIOIIHNECS MIpsIMBIE, MapajyIeIbHOCTh u
NEePIEeHIUKYISIPHOCTD MIPSIMBIX

U TUIOCKOCTEH, yroJl MeXxay MPSMBIMH, YTOJ MKy IPSIMOi
U IJIOCKOCTBIO, YTOJI MEXKIY MIOCKOCTSMH, PACCTOSTHUE OT
TOYKHU

JI0 TJIOCKOCTH, PAcCTOSTHUE MEXAY MPSMBIMH, PACCTOSIHHE
MEX/1y TUIOCKOCTSMU; YMEHUE MCIO0JIb30BaTh IPU PELICHUH
3aJa4  M3y4deHHble (AKTBl U TEOpEeMbl IUIAHUMETPHH,
YMEHHE OLIEHWBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETo
MUDa;

[1P610. YMeHwue onepupoBaTh MOHATUSIMH: MHOTOTPAaHHUK,
CeUYeHHE MHOTOIPaHHUKA, KyO, Mmapajuielienumnen, MpusMa,
nupamMuia, GUrypa M MOBEPXHOCTh BPAIICHHS, UIHHID,
KOHyc, map, cdepa, cedeHus (QUrypsl BpalleHHUS,
IUIOCKOCTh, Kacaromjasicsi cdepbl, IUIMHAPA, KOHYCa,
IUIOIA/Ib TIOBEPXHOCTH MUPAMHIBI, TPU3MBI, KOHYCa,
MWIMHJIPA, oMb chepbl, 00beM Kybda, MpsiMOYTOJIBHOTO
napajieienunena, NUPaMUbl, HPU3MbL,  IMJIMHJPA,
KOHyca, IIapa; yMeHHe H300pakaTb MHOTOTPAaHHUKH
U TIOBEPXHOCTH BpalIEHUs, HUX CEYEHUsI OT pPYKH, C
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IMOMOINBIO YCPTCIKHBIX HWHCTPYMCHTOB M OJICKTPOHHBLIX

CpPEeICTB;  yMEHHE  Ppaclo3HaBaTh  CHMMETPUIO B
MPOCTPAHCTBE, yYMEHUE  PpAaCIO3HABaTh  IPaBUJIbHBIC
MHOTOTPaHHUKH;

[IP6G11 VYmenue omnepupoBaTh TMOHATUSAMU: JBUKECHHE
B TIPOCTPAHCTBE, MOAOOHBIE (QUIYphl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOIIECHWE IUIOMIAJACH MOBEPXHOCTEH U
00beMOB MOJOOHBIX (QUTYp IIPU PEIICHUH 3a/a4;

[1P612. YMeHue BBIUUCIATH I'€OMETPUYECKHE BEIMYUHBI
(nmuHA, yroj, IUIomaab, 00beM, IUIONIAJAb MOBEPXHOCTH),
UCIOJIb3YS U3y4EHHBIE (POPMYIIBI M METOJIbL;

[1P613. YMmenue onepupoBaTh MOHATUSIMU: TPIMOYTOJIbHAS
cucTeMa KOOPJIMHAT, KOOpPAMHATBI TOYKH, BEKTOD,
KOOPJMHATBl BEKTOpPAa, CKAISAPHOE MPOU3BEIACHUE, YIoOJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEJICHUE
BEKTOpPAa HA YHCJIO; HAXOJUTh C IOMOIIBIK H3yYEHHBIX
dbopMyn KOOpAMHATBI CEPEAMHBI OTpE3Ka, PacCTOSHUE
MEXIy JBYMS TOUKAMU;

[1P614. YMenue BbIOMpATH MOAXOISIINN U3y4eHHBIH METO/
JUIsL pelIeHus 3a/ayd, paclo3HaBaThb MAaTEMAaTUYECKHE
(bakThl

U MaTeMaTHYeCKHe MOJETH B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHUE IPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUMCKOM UM  MHPOBOI
MaTE€MaTUYECKOU HAyKn
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B pesynbraTe 0CBOCHHUS AUCHUIUIMHBI 00YYaIOIINICS JOIDKEH 3HATH:

- 0 MeCTe MaTeMaTHKH B COBPEMEHHON UMBWIM3ALMH, O CHOCO0aX OMUCAaHUSA Ha
MaTEeMaTHYECKOM SI3bIKE SIBJICHUI pealbHOTO MUpA;

- OCHOBHBIE I'OTOBBIE€ KOMIIBIOTEPHBIE IMPOTPAMMBI, B TOM 4YMCIE AJIs IOMCKA IyTei
peLIeHus U WUIFOCTPALMM pEeICHUsI YPaBHEHUI U HEPABEHCTB;

- OCHOBHBIE CTAaTUCTUYECKHE 3aKOHOMEPHOCTHU B pEaIbHOM MHUPE, OCHOBHbBIE NOHSITUSA
2JIEMEHTapPHOU TEOPUU BEPOATHOCTH.

B pe3ynbraTe 0cBOEHUS AUCUUILIMHBI 00yJaroIIHIiCs T0JKEH YMeTh:

- IPUMEHSATH METO/Ibl JIOKA3aTEeNbCTB U aJITOPUTMBbI PEIIEHUH, TPOBOAUTD JJ0KA3aTEIbHbIE
pacCcyXACHHUA B XOJI¢ PELICHUH 3a/1a4;

- NPUMEHATh CTaHJAPTHbIE MPHUEMbl PEIICHUS PAlUMOHAIBHBIX U HpPpalMOHAIbHbIX,
[I0Ka3aTeIbHbIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUIM U HEPABEHCTB, UX CUCTEM;

- NPUMEHATh OCHOBHBIE MOHATUS O IUIOCKUX W IMPOCTPAHCTBEHHBIX I'€OMETPHUYECKHUX
¢durypax, 1X OCHOBHBIX CBOICTBaXx.

1.4. KosiuuecTBO 4acOB HA OCBOEHHE MPOrpaMMbl TUCHMIJIHHBI:
MaKCUMaJIbHOW y4eOHOW Harpy3ku oOydaromerocs 232 gaca, B TOM YHCIIE:
00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku oOyuatomierocs 212 gacos.
CaMOCTOSTEBHOW paboThI 0OyJaromerocs: 8 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILJIAHBI
2.1. O6beM yueOHOI IMCUMIJIMHBI M BUAbI Y4e0HOH padoThl

Bupa yueOHo# padoThbl Oo0bem yacos
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 232
Oobs13aTesbHAs Ay IUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 212
B TOM YHCIJIE:
JIeKIAH (YPOKH)
MPAKTUYECKHUE 3aHATHS 212

n1abopaTopHBIC PAOOTHI -

KOHTPOJIbHBIE PA0OTHI -

KypcoBasi paboTa (IIpoeKT) -

CamocTrosiTesqbHasi padoTa o0yuaroierocs (Bcero) 8
KoncyabTanuu 6
IIpomexyTouHas aTrecTanus 6

KonTpoasHnas padora
Hrtorosas arrecranus B (popme -1 cem.
JK3aMeH — 2 ceM.
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2.2. TemaTH4ecKHil IVIAH U COJepsKaHUue YUeOHOM JucUIIMEBI «MaTeMaTHKa»

Conepxxanue yueOHOro Mareprasa (0CHOBHOE H PO ecCHOHAIBLHO

HanmenoBanme pa3aesioB . O6bem | ®opmupyemble
" Tem OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, MPUKJIATHOMH 4acoB | KOMMETCHWHN
MOAYJ1b (IIPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe coep:kaHue

Pasnea 1. [loBTopenne kypca MaTeMaTHKH OCHOBHOW IIKOJIbI

Tema 1.1. Conepxxanue yueOHOro Marepuaja 2

Hean " 3agauu | [IpakTuyeckue 3ansaTus

MaTeMaTUKH enp u 3a1aym MaTeMaTUKUA TIPU OCBOEHUU CIICIIHMAILHOCTH. ba3oBbie 3HAHUSA U YMEHUS

npu OCBOCHHHM | IO MaTeMaTHKe B MPOPECCHOHAIBHON U B MOBCEAHEBHOW JAeATENbHOCTH. MHOXKECTBO,

CNeHUATLHOCTH. omnepanuu HajJ MHOXKecTBamu. [{narpammel Ditnepa—Benna. Mcnonbp3oBanue Te0peTHKO-

MHo:kecTBa M JIOTHKA MHO>XECTBEHHOTO ammapara Jjsi OIKCaHWsS peajbHbIX TMPOIECCOB U SBJICHUN B
npoheCCHOHANBHOM ACSITEIIPHOCTA, TPHU PEIICHWH 3aJad W3 JAPYruX JTUCIUTLUINH.
Onpenenenue, Teopema, CiaeCTBHE, J0Ka3aTeIbCTBO

Tema 1.2. Conep:xanue y4yeOHOro marepuaja 2

Yucsa u BIYUCTIEHUSA IIpakTHYecKkue 3aHATHS OK 01,
Harypaneubie u nienbie uyucna. [Ipu3Hakum AenmMMOCTH TENBIX 4ducell. PanuoHaabHBIC OK 02,
yucina. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, MPOIICHTHI, 0ECKOHEUHBIC TIEPUOTUICCKIC OK 03,
npoOu. ApudMeTHyecKre OIepaldd C palMoOHAIBHBIMA YHCIaMH, TPEeoOpa3oBaHUs OK 04,
YHCIIOBBIX BbIpaKeHUH. JlelicTBUTeNbHBIE YKclia. PannoHalbHble W HppalMOHANIbHbIE OK 05,
yucna. ApudmeTudeckue omeparuu ¢ JISHCTBUTENBHBIMU uYmcliaMu. [IpuOnmkEHHBIC OK 06
BBIYHCIICHUS, IPAaBUJIa OKPYTJICHUS, TPUKHUJIKA U OLIEHKA pe3y/ibTaTa BEIYMCICHUI OK 07

Tema 1.3 Conep:xaHue y4yeOHOro MmaTepuasa 4

ToxknecTBa u | llpakTuyeckue 3aHATHs

TOK/1eCTBEHHbIE ToxnecTBa W TOXJIECTBEHHBIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS.

npeodpa3oBaHusl. HepasenctBo, pemenue HepaBeHcTBa. Meto uHTEepBaioB. Pemenue neisix u JpoOHO-

YpaBHenust palMoHaJIbHBIX YpaBHEHUU M HepaBeHCTB. [IprMeHeHue ypaBHEHMII U HEPaBEHCTB K

U HEPABEHCTBA pELIeHUI0O MaTeMaTUYeCKHX 3a7ad U 3aj7lad U3 pa3jMuHbIX o0JacTell HAyKH U pearbHOM
*u3HU. CUCTEMBI U COBOKYITHOCTH PAlIMOHAIBHBIX YpaBHEHHUH U HepaBeHCTB. CHCTEMBI
TUHENHBIX ypaBHEHUH. PerieHne NMpukiIagHbIX 3a/1ad C TOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUN

Tema 1.4. Coaepikanue yueOHOro MaTepuajia 4

IIpouenTHbIE IIpakTHYecKHe 3aHATHA
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Conepxanue yueOHOro Mareprasa (0CHOBHOE H PO ecCHOHAIBLHO

HaumenoBanue pa3aesioB N O0bem | ®opmupyemble
" Tem OPUEHTHPOBAHHOE), J1A0OPATOPHbIEC U NPAKTUYECKHE 3aAHATHS, TPUKJIATHOM 4acoB | KoMIeTeHUHH
MOAYJb (IPH HAJIMYHMH)
1 2 3 4
BbIYMCJIEHUS [Ipumenenue npoOeil U MPOLEHTOB Ui PELICHUs MPUKIAAHBIX 3a7ad U3 Pa3IUYHBIX
B npodeccHoHANBHBIX | OTpaciaeil 3HaHMM U peanbHOW KU3HU. [IpuONMKEHHBIE BBIUMCICHUS, IPaBHIIA
3ajgadax OKpYTJIEHUS, NpUKUAKA U OLEHKa pe3yjabTaTa BbluMciIeHUH. PasHble cnocoOsl
BBIYMCIIEHUS NPOLEHTOB. [IpolleHTHbIE BBIUMCIEHUS B NPO(ECCHOHAIBHBIX 3aJayax.
[IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PELIEHUI0 MaTeMaTUYECKUX 3aJad M 3a/1a4 U3
pa3IMyYHbIX 00JaCTel HAYKH U peaJIbHOM JKHU3HU
Tema 1.5. Conep:xxanue yueOHOro Marepuaja 2
IMocienoBaTebHOCTH IIpakTHYecKHe 3aHATHS
U Nporpeccuu [locnenoBarenpHOCTH, CNMOCOOBI  3aJaHUSl  IMOCJENOBAaTeNbHOCTEH. MOHOTOHHBIE
MOCJIEIOBATENbHOCTU. ApudmMeTnyeckass U reoMeTpuueckasl mporpeccuu. beckoHeuHo
yObIBaromasi reomerpuueckas mnporpeccus. CymMma OeCKOHEUHO yOBIBaroImien
reoMerpuueckoi mporpeccur. Popmyna CIOXKHBIX MPOLEHTOB. Vcmonb3zoBaHue
MIPOrPECCUU JJIsl PELICHUS peabHbIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
Tema 1.6. Conep:xanue y4yeOHOro marepuasa 4
DOyHKUUM U rpaduKu IIpakTHYecKkue 3aHATHS
OyHkusa, cnocoObl 3amaHus GyHknuu. ['padux dyakmum. B3aumuHOo 00paTHBIE
¢dbyaknun. O6GnacTh ONpeaeNIeHUs] ¥ MHOXKECTBO 3HadeHuH GyHKiuu. Hymu ¢GyHKIuu.
[IpoMexyTku 3HAaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIINH
KonTpoabHasi padora mo pasaeny 1. BxogHoi KOHTpoJb
Pazgea 2. Crenenu n kopuu. CTeneHHasi, Noka3arejbHas u Jorapupmuyeckas GQyHKIuu
Tema 2.1. Conepxanue y4eOHOro Marepuasia 4
Apudpmernyecknii kopenb | [IpakTuueckue 3aHsTUA OK 01
N—0¥ cTeneHH. Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlelicTBuA ¢ apudMeTHndecKuMu OK 02:
KOPHSIMH N—OM CTETeHH. OK 03,
Tema 2.2 Conepxanue yueOHOro Marepuasia 4 OK 05,
Crenenu. Ctangapraas IIpakTHYecKHe 3aHATHA OK 06,
¢popma 3anucu Crenens ¢ nenbiM nokazateneM. CtanaapTHas (popMa 3anucu AeHCTBUTEIHHOTO YHCTIA. OK 07

JNEeHCTBUTEJILHOI'0 YHCJIA

Hcnonp3oBanue OOAXOISIICH q)OpMBI 3allCU JIEMCTBUTEIBHBIX YHUCET I peuicHuAd
MNPaKTUYCCKUX 3ada4 W NOPCACTABIICHUSA  JTAHHBIX. Cremenp ¢ patruOHAJIIbHBIM
moka3areneM. CBOMCTBA CTCIICHMU. Hpeo6pa30BaHHe BBIpa)KeHPIfI, COACPIKAINUX CTCIICHU

C pallMOHAJIbHBIM IMOKa3aTCJICM
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Conepxanue yueOHOro Mareprasa (0CHOBHOE H PO ecCHOHAIBLHO

HaumenoBanue pa3aesioB N O0bem | ®opmupyemble
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aAHATHS, NIPUKJIATHOH 4acoB | KoMIeTeHUHH
MOAYJb (IPH HAJIMYHMH)
1 2 3 4
Tema 2.3. Conepxxanue yueOHOro Marepuasa 2
Crenennas pynkuus IIpakTHuyeckune 3aHATHS
Crenennas pyHKIMS C HaTYpaJbHBIM M LIEJBIM Moka3aTteneMm. E€ cBoiicTBa u rpaduk.
CBoiicTBa 1 rpaduK KOpHS N-0il CTENICHU
Tema 2.4. | Conep:xkanue y4eOHOr0 MaTepuajia 6
HppauuonaiabHble IIpakTHueckune 3aHATHS
YPaBHEHHs M HepaBeHCTBa | PeneHne nppalnoHaJbHBIX YpaBHEHUI 1 HEPaBEHCTB
Tema 2.5. [loka3zarenbHble | CoaepixkaHue ydeOHOro MaTepuasa 6
ypaBHeHHs1 M HepaBeHcTBa | [IpakTHyeckue 3aHATHSA
[lokazarenbHble ypaBHEHUS! U HEPABEHCTBA
Tema 2.6. Conep:xxanue y4yeOHOro marepuaja 6
Jlorapugm uncia. IIpakTHyeckue 3aHATHS
CaoiicTBa orapugmos Jlorapudpm umcna. Jlecarnunele W HaTypaibHbie Jorapudmel. [IpeoOpaszoBanue
BBIPAKEHUH, coZiepKaIuX Jorapu(mbl
Tema 2.7. Iloka3zareabHnas | Coaep:xaHue y4e0HOro Mmarepuasa 6
U gorapupmuyeckas | [Ipakrnyeckune 3aHsTus
¢yHkuun, ypaBHeHus, | [lokasarenpHass u jorapugmuueckas (QyHKuMHM, HX CBOMcTBa H  TpaduKu.
HepaBeHCTBa Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
Tema 2.8. Conep:xaHue y4yeOHOro MmaTepuaJsa 4
Jlorapugmbl B npupoae IIpakTHYecKkue 3aHATHS
U TEXHHKeE [Ipumenenue norapudma. Mcropus pazpurus mareMatuku. Jlorapudmudeckas crupaib
B npupojsie. Ee Maremarnueckue cBoiictBa. Mcmnonb3oBanue rpapukoB (QyHKIUN s
HCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTE, KOTOPbIE BO3HUKAIOT MIPH PEIICHUH 33724 U3
pa3IUYHbIX 00J1aCTel HAYKH U PEaIbHOM JKU3HU
Tema 2.9. Conepxanue yueOHOro Marepuasia 2
Ilpumenenne ypasuenui, | Ilpakrunyeckue 3andaTus
CHCTEM U HepPaBEeHCTB Hcnonb3oBanue rpadgukoB (QyHKIUI Ui pelieHus] YpaBHEHUN U JIMHEHHBIX CUCTEM.
K PelIeHHUI0 32124 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUIO MATEMAaTUYECKUX 3a7ad U
3a/1a4 U3 pa3UYHbIX 00JaCTel HAYKH M peaIbHOM JKU3HU
KonTpoabsHas pabora 1o pazaeny 2
Pa3nea 3 IlpsiMble ¥ IVIOCKOCTH B IpocTpaHcTBe. KoOpAMHATHI M BEeKTOPBI B IPOCTPAHCTBE OK 01,
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Conepxanue yueOHOro Mareprasa (0CHOBHOE H PO ecCHOHAIBLHO

HaumenoBanue pa3aesioB N O0bem | ®opmupyemble
" Tem OpPMEHTHPOBAaHHOE), JIA00PATOPHBIE H MPAKTHYECKHE 3aHATHS, IPUKJIATHON 4acoB | KOMIETCHLHN
MOAYJb (IPH HAJIMYHMH)
1 2 3 4
Tema 3.1. Coaep:kanue yueOHOro MaTepuajia 4 OK 02,
IloBTOpEeHue IIpakTHuyeckune 3aHATHS OK 03,
miaHuMerpun. OcHoBHbIe | OcHOBHBIE (GUTYpBl, (AaKTBl ©W TEOpeMbl IUIaHUMETpUH. (OCHOBHBIE TOHSTHS OK 05,
MOHSITUS CTepeoMeTPHH crepeomeTpun. Touka, mpsMasg, IUIOCKOCTb, HpocTpaHcTBO. lloHatue 06 OK 07
aKCHOMAaTHYECKOM MOCTPOECHUHU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUHU U CIEJICTBUS U3
HUX
Tema 3.2. Conepxxanue yueOHOro Marepuaja 4
IIpsamble U MI0CKOCTH IIpakTHyeckue 3aHATHA
B npocrpancrBe. | BzanMHoe pacnosioskeHre npsiMbIX B IPOCTPAHCTBE: NIepeceKaroluecs, napauieabHble U
IMapanieabHOCTH CKpenuBaromuecs npsMele. [lapamuienbHOCTh NPSMBIX U TUIOCKOCTEN B IPOCTPAHCTBE:
NPSIMBIX, npsMoit U | mapajyieNlbHble  TpsSMBIE B MPOCTPAHCTBE, MAapajUIeIbHOCTh  TPEX  TPSMBIX,
IUIOCKOCTH, IJI0OCKOCTe MapajuIeIbHOCTh MPSAMOM M MJIOCKOCTU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, Yol
MEXJy MNpsMBIMU B THpocTpaHcTBe. IlapamnenbHOCT MIOCKOCTEH: mNapaulenbHbIE
IIJIOCKOCTH, CBOMCTBA NApAUIECIbHBIX INIOCKOCTEH.
CamocrosiTesibHasi padoTa 4
[Ipocteiimme  mpocTpaHCTBEHHblE  (UIYppl HA  IUIOCKOCTH:  TeTpa’ap,  Kyo,
napajJiesienuie]l, IOCTPOSHUE CeYeHU I
Tema 3.3. Conep:xaHue y4yeOHOro MmaTepuasa 4
IMepneHAUKYJIAPHOCTD IIpakTHYecKue 3aHATHS
NPAMBIX [leprieHAUKYIAPHOCTh MNPSAMONM M IUIOCKOCTU: IMEPHEHIUKYJSPHbIE MpsSMbIE B
U IUI0CKOCTel IIPOCTPAHCTBE, MpsMbIC NapajljieibHble U IMEPIEeHAUKYISPHbIE K MJIOCKOCTH, NMPHU3HAK
NEePIEeHANKYIAPHOCTH NPSAMOM M IUIOCKOCTH, TEOpeMa O MPSAMOIl NepHeHIuKYIIPHOM
IJIOCKOCTHU
Tema 3.4. Conepxanue y4eOHOro Marepuasia 4
Yrisl MexKay NPIMbIMU IlpakTHyeckue 3aHATHSA
1 IVIOCKOCTSAMH VYrasl B OPOCTPaHCTBE: YroJl MeXAy HNpsIMOM U IJIOCKOCTbIO, JIBYIPaHHBIH yrol,
JUHEWHBIA yroj JABYrpaHHOro yria. IleprneHauKynsp M HaKJIOHHBIE: PACCTOSHUE OT
TOYKU JIO TUIOCKOCTH, PAacCTOSHME OT MpPSIMOM A0 IUIOCKOCTH, MPOEKIHs (Urypsl Ha
IUIOCKOCTh. [lepneH Ky IsIpHOCTh TIOCKOCTEH: NMpHU3HAK NEepHeHIUKYISIPHOCTH ABYX
m1ockocTe. Teopema 0 TpéxX NMeprneHuMKyIspax
Tema 3.5. Coaepikanue yueOHOro MaTepuajia 4
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Conepxanue yueOHOro Mareprasa (0CHOBHOE H PO ecCHOHAIBLHO

HaumenoBanue pa3aesioB N O0bem | ®opmupyemble
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aAHATHS, NIPUKJIATHOH 4acoB | KoMIeTeHUHH
MOAYJb (IPH HAJIMYHMH)
1 2 3 4
Koopaunatel u Bektopsl | [lpakTHyeckne 3aHATHSA
B IIPOCTPAHCTBE Bexkrop Ha miockoctu u B mpocTpaHcTBe. CllOXKEHHME W BBIYMTAHHE BEKTOPOB.
YMHOKeHHE BeKTopa Ha 4yucio. Pas3nokeHue Bekropa Mo TPEM HEKOMIUIAHAPHBIM
Bekropam. IlpaBuiio napamienenunena. Pemenue 3agad, CBS3aHHBIX C MPUMEHEHHEM
MpaBUJI JEUCTBHN ¢ BeKTOpaMmHu. [IpsAMoyronpHas cucreMa KOOpAUMHAT B IIPOCTPAHCTBE.
Koopaunats! Bexropa. IIpocreiimue 3agaun B KOOpAMHATAX. YTOJ MEXAY BEKTOPAMHU.
CkansipHoe TpOU3BEIECHHE BEKTOPOB. BpIUunClIEeHHE YIIOB MEXIy MPSIMBIMH H
m1ockocTsAMU. Koop/iMHaTHO-BEKTOPHBIN METOJ] PU PELIEHUH F€OMETPHUYECKHX 3a1a4
Tema 3.6. Conep:xanue yuyeOHOro marepuaja 4
IIpsimble U JIOCKOCTH IIpakTHYecKHe 3aHATHS
B IPAKTHYECKHX 3aja4ax | PacrnosojkeHue NpsMbIX M IJIOCKOCTEH B OKpYXKaroliemM Mupe (MpHpoje, HCKYCCTBE,
apXUTEKType, TeXHHKE). Pellienne npakTuKo-opueHTUPOBAHHBIX 3aa4
Tema 3.7. Conep:xanue y4yeOHOro Mmarepuaja 2
Pemenne 3anau. [Ipsvbie | [IpakTuyeckue 3aHATHS
" IUIOCKOCTH, | Pemienue 3a1ay Ha HAX0XKAEHUE TEOMETPUUYECKUX BETMYUH C UCIOJIb30BAaHUEM aIllapara
KOOPAUHATHI BEKTOPHOM anreOpsl
U BEKTOP KonTpoabHnasi padora no pasueny 3
Pasznen 4. OcHOBBI TPUTOHOMETPUHU. TpUroHOMeTpHUYECKHE PYHKINH
Tema 4.1. Conep:xaHue y4yeOHOro MmaTepuasa 6
OcHoBbl Tpuronomerpun | [lpakTuyeckue 3aHATHS
CuHyc, KOCUHYC M TAaHI'€HC YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCUHYC, apKTaHI'€HC OK 01
YHUCJIOBOIO aprymeHTa. Tpuronomerpuueckas OKPYKHOCTb, omnpeneseHue ’
TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa 8§ 8?’
Tema 4.2. OcnHoBHble | Coaep:kanue y4eOHOr0 MaTepuajia 6 OK 0 4’
TPUTOHOMETPHYECKHE IlpakTHyeckue 3aHATHSA OK 0 5’
TOK/IeCTBA IIpeoOpa3oBaHre TPUTOHOMETPHUECKUX BbIpaykeHH. OCHOBHBIE TPUTOHOMETPHUECKHUE OK 0 6,
(hopMmyIbI ’
Tema 4.3. Coaepikanue yueOHOro MaTepuajia 4
Tpuronomerpuyeckue IIpakTHYecKHe 3aHATHA

(pyHkuHMH, UX CBOMCTBA H
rpagpuxku

Oynkius. [lepuoanueckue ¢pynkuuu. TpuroHomerpuueckue (yHKINU, UX CBOHCTBA U
rpaduxu
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Conepxanue yueOHOro Mareprasa (0CHOBHOE H PO ecCHOHAIBLHO

HaumenoBanue pa3aesioB N O0bem | ®opmupyemble
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aAHATHS, NIPUKJIATHOH 4acoB | KoMIeTeHUHH
MOAYJb (IPH HAJIMYHMH)
1 2 3 4
Tema 4.4. Conepxxanue y4eOHOro MaTrepuasa 6
Tpuronomerpuueckue IIpakTHuyeckune 3aHATHS
YPaBHEHHUs M HepaBeHCTBa | PemieHue  TPUrOHOMETPUYECKUX  ypaBHEHMH. [IpuMeppl  TPUTOHOMETPUYECKUX
HEPABEHCTB
Tema 4.5. Conepxxanue yueOHOro Marepuaja 2
Hcnonb3oBanue IIpakTHueckune 3aHATHS
TPUTOHOMETPHUH [IpoBenenune npakTUYeCKUX pacdyeToB MO ¢GopMmyiamM TpuroHomerpuu. McnonaszoBaHue
B npogeccnonanbHoi | rpadpukoB  (QYHKIMM JUIsT MCCIENOBaHUS MPOLECCOB U  3aBHUCHUMOCTEH, KOTOpBIE
chepe BO3ZHMKAIOT MPU PEICHUH 3a/1a4 U3 APYTUX YUEOHBIX TUCHUIUIMH U PEaIbHOM KU3HU
Tema 4.6. Conep:xaHue y4eOHOro MaTepuaja 2
Pemenne 3aaau | [lpakTuyeckue 3ansiTus
TPUTOHOMETPHUH Tpuronomerpruueckue GyHKIHMH, TOKIECTBA U YPABHEHUS
KonTpoabHasi padora o paszneny 4
Paznesa S. MHOrorpaHHMKHU M Tejia BpalleHust
Tema 5.1. Conep:xanue yueOHOro MmaTepuaJja 6
MHororpaHHuKH IIpakTHYecKkue 3aHATHS
[lonsiTHe MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPAHHMKA, BBIMYKJbIE H
HEBBINYKJIbIE MHOTOTPaHHHMKH; pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrospHas
MpU3Ma; IPaHy U OCHOBAHUS MPU3MBI; MpSAMasi U HAKJIOHHAs! IPU3Mbl; OOKOBast M MOJIHAs
MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, NPsSMOYTOJbHBIM MNapajUieJenunes U €ero OK 01,
cBoiictBa. [lupamuna: n-yronpHas nupamujaa, TpaHd U OCHOBaHHME MUPAMUJIBL, OOKOBasI OK 02,
Y TIOJIHAsE TIOBEPXHOCTh MUPaMHJIbI; NPaBUIbHAS U YCEUEHHAs MHUpaMuia. IJIEMEHTHI OK 05,
MpPU3MBl U MUPaMHbL. BblYrciieHue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaiu, OK 06
YTJIIBI OK 07
Tema 5.2. Conepxanue y4eOHOro Marepuasia 6
IIpaBuiabHbBIE IIpakTHYecKHe 3aHATHA
MHOTOTPAHHUKH. [IpaBusibHBIE MHOTOTPaHHUKHU: TMOHSTHE MPABUIBHOTO MHOTOTPAaHHUKA; MpaBUIIbHAs
Ilnomaaes  MOBEPXHOCTH | MpHU3Ma M MpaBHIbHAS MUPAMUJIA; PAaBUIbHAS TPEYrojbHAs MUpaMUIa M MPaBUIbHBIN
MHOTOrPAHHHKOB TeTpa’p; ky0. [IpencTaBienue o MpaBUJIbHBIX MHOTOTPaHHUKAX: OKTa’JIp, JOJACKa’dIp U

HKOCazap U 1p. CeucHus NpU3Mbl U TMMUPAMU/BI. IInomane OOKOBOI IMOBCPXHOCTU U
MOJHOM IMOBCPXHOCTHU HpHMOfI IMNPU3MBI, TIOIIAAb OCHOBaHHf/'I, TCOpEMaA O OOKOBOM
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HaumeHoBaHue pa3ae/ioB
U TeM

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NPo¢ecCHOHATBHO
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aAHATHS, NIPUKJIATHOH
MOAYJb (IPH HAJIMYHMH)

Oo0nLeM
4aC0B

®opmupyemMble
KOMIIeTEHIU U

1

2

4

MOBEPXHOCTU MPsAMON mpu3Mbl. [lnomans OOKOBOM IMOBEPXHOCTHM M TOBEPXHOCTH
MPaBUIBHONW THpaMHIBL, TEOpeMa O IUIOMAJH OOKOBOHW IOBEPXHOCTH YCEUEHHOM
ITAPAMH b

Tema 5.3.
Tena ppamenust

Conepxxanue yueOHOro Marepuaja
IIpakTnyeckune 3aHATHS

Hunuaapuyeckas MOBEPXHOCTb, OOpa3ylollde IWIMHIPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-ICCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IHI[p: OCHOBaHHSI U OOKOBas MMOBEPXHOCTD,
oOpasyromias ¥ OChb, IUIOHAhL OOKOBOM M TOJMHOW ToBepxHOCTH. KoHmueckas
MMOBEPXHOCTh, 00pa3yromue KOHUYECKOH TOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOMH
noBepxHocTH. KOHYC: OCHOBaHHE M BEpIIMHA, 00pa3yIomas u 0Ch, IUIOMIAh OOKOBOW H
MIOJTHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYyC: OOpa3ylollue W BBICOTA, OCHOBAHHS U
OokoBas moBepxHocTh. Cdepa u map: HeHTp, paanuyc, IHaMeTp, IUIONIAIb TOBEPXHOCTH

cdepsl.

CamocTosiTesqibHasi padoTa

B3aumHoe pacnosnokeHue cdepbl M IJIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
wiomanb ceprl. M3o0paxkeHue Ten BpalleHUs Ha MIIOCKOCTH. Pa3BépTka nuianHapa U
KOHyca

Tema 5.4.
O0BeMBI ) | IJIOIAAHN
MOBEPXHOCTEH TeJl

Conep:xanue y4yeOHOro MmaTepuaJja
IIpakTHYecKkue 3aHATHS

[Tonsitre 06 06bEMe Tena B npoctpancTBe. OCHOBHBIE CBOMCTBa 00bEMOB Tell. Teopema
00 00BEMe MPAMOYTOJIBFHOTO MapaljiesieNuIeia U CIeCTBUS U3 He€. 00beM MUPaMHIbI U
npu3Mbl. O0BEM IMHApa, KoHyca. O0bEM mapa u mnomans cepol. [lonobusie Tena B
npoctpaHcTBe. COOTHOIICHHS MEXKTY IJIOIIAIIMU TOBEPXHOCTEH, 00bEMaMK OJ0OHBIX
ten. CeueHuss MWIMHIApa (MapajjieIbHO U NEPIEHAMKYISIPHO OCH), CEYCHHUS KOHyca
(mapannenbHOE€ OCHOBAaHUIO M MPOXOAAIIEE uepe3 BEpIIMHY), CEUYEHHUsS IIapa.
MHororpaHHuK, ONMUCAaHHBIN 0K0OJIO chepsl; cdhepa, BIUcaHHAS B MHOTOTPAHHUK WM B
TEJIO BpAILICHUS

Tema S.5.
JABHKeHHE B

Conepxanue y4eOHOro Marepuasia
IIpakTHYecKHe 3aHATHA
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Conepxanue yueOHOro Mareprasa (0CHOBHOE H PO ecCHOHAIBLHO

HaumenoBanue pa3aesioB N O0bem | ®opmupyemble
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aAHATHS, NIPUKJIATHOH 4acoB | KoMIeTeHUHH
MOAYJb (IPH HAJIMYHMH)
1 2 3 4
NPOCTPaHCTBE. CuMMeTpHsi B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSMOM, MIJIOCKOCTH.
Cevyennssi M KOMOMHAIUM | DJIEMEHTHl  CUMMETpPUM B  [HpaMUAax,  [apajUiesienuienax,  IpaBHIbHbBIX
NPOCTPAHCTBEHHBIX MHOTOrpaHHUKax. CHMMeETpusi B MPUPOJE, apPXUTEKType, TEXHUKE, B OBbITY, B
$uryp npodeccun. Mcnonp3oBaHWE JABWKEHWH B MPOCTPAHCTBE MPU PEIICHUH 3ajad.
B npodeccuonanbHbix | [locTpoeHne ceyeHnii MHOTOrpaHHUKOB U Tel BpaileHus. Meroa cienoB. KomOuHnamus
3ajgadax TEeJ BpalleHUs] 1 MHOTOI'paHHUKOB. Mcnosib30BaHMe KOMOMHALMNA MHOTOTPAaHHUKOB U
TEJ BpallleHUsI B IPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4ax
Tema 5.6. Conepxxanue yueOHOro Marepuaja 2
Pemenne 3aaa4. | [lpakTuyeckue 3aHsTus
MHororpaHHuKd ¥ TeJa | Beruncnenue BenuuyuH (AIMHA, Yroi, 00beM, IUIOIIAlb MOBEPXHOCTH) TE€OMETPUUYECKUX
BpallleHUs ¢buryp, wucnonb3ys ulydeHHole ¢GopMmynsl U MeTonsl. [locTpoenue ceueHwmit
MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHEHHE (BBIHOCHBIX) IUIOCKUX 4YepTEeKed H3
PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUI CBEPXY, COOKY, CHU3Y
KonTpoabHasi padora no pasueny 5
Pasznen 6. [lponsBoaHasi u nepBooOpasHas GyHKUMH
Tema 6.1. Conep:xanue y4yeOHOro MmaTepuaja 2
MOHOTOHHOCTD u | [lpakTnyeckune 3aHATHSA
3kcTpeMyMbl  (yHkunuu. | [IpoMexyTku MOHOTOHHOCTH (yHKIUMU. MakCUMyMbl ¥ MHUHUMYMbBl (YHKIIHH.
Touku 3kcTpemyma HaubonbIiiee 1 HauMeHbllee 3Ha4eHne (PyHKIIMN Ha TPOMEKYTKE
Tema 6.2. Conep:xaHue y4yeOHOro MmaTepuaJsa 6 OK 01
ITousitue HempepbiBHOCTH | [IpakTHYecKHne 3aHATHHA OK 02’
(pyHknmnu. Meton | HenpepoiBHbIe (hyHKIIMH. MeT0 1 MHTEPBAJIOB /7Sl PEIICHHs] HEPABEHCTB OK 03’
HHTEPBAJIOB ’
OK 04
Tema 6.3. Conepxanue y4eOHOro Marepuasa 6 OK 07’
ITpousBoaHas. IIpakTHYecKue 3aHATHS
I'eomerpuueckuit u | [IpousBonnas ¢yHkuuu. ['eomerpuueckuii M (QU3UUECKUH CMBICH TMPOU3BOJHOM.
(pusnyeckuit cmbica | [IpousBoHble eMeHTapHbIX QYHKUUH. POpMyIIbl HaX0XKICHHUs TPOU3BOIHONW CYMMBI,
NPOU3BOIHOH MIPOU3BEJICHNS M YACTHOTO (PYHKIMH
Tema 6.4. MonoronHocts | Coneprxkanue y4e0HOIro MaTepuasa 6
(pynkuum. Touxku | IIpakTHyecKkue 3aHATHH
JIKCTpeMyMa IIpuMeHeHre MPOM3BOAHOM K MCCIENOBAHUIO (YHKIMI Ha MOHOTOHHOCTh H
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Conepxanue yueOHOro Mareprasa (0CHOBHOE H PO ecCHOHAIBLHO

HanmenoBanue pa3aesioB . O6bem | ®opmupyemble
" Tem OPUEHTHPOBAHHOE), J1A0OPATOPHbIEC U NPAKTUYECKHE 3aAHATHS, TPUKJIATHOM 4acoB | KOMIETCHLHN
MOAYJb (IPH HAJIMYHMH)
1 2 3 4

KCTPEMYMBI

Tema 6.5. Conepxxanue yueOHOro Marepuasa 6

Hau6oabmee u | [lpakTHyeckue 3aHATUA

HauMeHbIIee  3HaYeHus | HaxoxneHue HamOOJbIIEr0o M HAWMEHbBIIEro 3HA4YeHHUs (YHKIMM Ha OTpE3Ke.

pyHkuuu [IpuMeHeHre TPOM3BOMHON JUIsI HAXOXKACHHUS HAWIYYIIETO PEIICHHS B TMPHUKIATHBIX
3a/1a4ax, JJs ONpeeNeHusl CKOPOCTH Mpoliecca, 3aJaHHOT0 GopMyInol Wil rpaguKoM

Tema 6.6. Haxoxaenue | Coaep:kanue y4eOHOro MaTepuasia 6

ONTUMAJTBHOTO IIpakTHYeckne 3aHATHS

pesyjJbTara ¢ mnoMowmblo | [IpuxiagHeie 3amauv, B TOM 4YHCIIE COIHMAIIbBHO-DKOHOMHUYECKOTO M (U3UYECKOTO

NPOU3BOIHOM XapakTepa, UX pelieHre CpeICTBaMU MaTEMaTHUeCKOT0 aHaJIN3a

Tema 6.7. Conep:xanue yuyeOHOro marepuasa 6

IlepBooOpa3nas pynkuuu | [IpakTuyeckue 3aHATHS
[TepBooOpa3nas. Tabauiia mepBooOpa3HbIX

Tema 6.8. Conep:xanue y4yeOHOro Mmarepuaja 6

Ilnomann IIpakTHYecKkue 3aHATHS

KPHUBOJIMHEHOMI HHuterpan, ero reomeTpudeckuii M (U3HYECKUI CMBICI. BpIuucieHne wHTErpana 1o

Tpanemnum. ®opmyaa | popmyne HproTona-JIeiibauma

Hrnrortona — Jleiionnna

Tema 6.9. Conep:xanue y4yeOHOro MmaTepuasa 2

IIpumenenne IIpakTHYecKue 3aHATHS

NPOM3BOAHOM Pemenune 3amau Ha NOpUMEHEHHWE TPOU3BOJHOM M UWHTErpajia JUisl BBIYMCICHUS

U nepBoo0dpa3Hoil | pu3MUECKUX BETUYHMH U TUIONIAACH

Gynkuun KounrpoJabsHnas padora 1o paszueny 6

Paznen 7. Teopusi BeposSiITHOCTEH M CTATUCTHKA OK 01,

Tema 7.1. Coaepikanue yueOHOro MaTepuajia 2 OK 02,

IIpeacraBiienne JaHHBIX IIpakTHYecKHe 3aHATHSA OK 03,

u onucarejabHas | [IpencraBneHune NaHHBIX ¢ TOMOIIbI0 Tabnui U quarpamm. CpenHee apudMeTHUecKoe, OK 04,

CTATHCTHKA MeJraHa, HauOoJblllee M HaNMEHbIIee 3HAYCHHs, pa3Max, AUCIEPCHs, CTaHIapTHOE OK 07
OTKJIOHEHUE YUCIIOBBIX HAOOPOB

Tema 7.2. CopepxaHue yueOHOTo MaTepuala 6
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Conepxanue yueOHOro Mareprasa (0CHOBHOE H PO ecCHOHAIBLHO

HaumenoBanue pa3aesioB N O0bem | ®opmupyemble
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aAHATHS, NIPUKJIATHOH 4acoB | KoMIeTeHUHH
MOAYJb (IPH HAJIMYHMH)
1 2 3 4
Cayuaiinble coObITHS. CrnyyaiiHble 3KCIIEPUMEHTHI (OMbBITBI) U CIy4aiHbIE COOBITHUS. DJIEMEHTapHbIE COOBITHS
Omnepauun Hax | (ucxondpl). BepostHoCTh ciydyailHOro coObITHS. BIM30CTh 4acTOTBI U BEPOSITHOCTH
COOBITHSIMH coObiTuil. CiydaliHble ONIBITBI C PAaBHOBO3MOKHBIMHM 3JIEMEHTAapPHBIMH COOBITHSIMHU.
BeposTHOCTH COOBITHIA B OIIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMHU.
Omneparuu HajJ COOBITHSIMU: TIEpECEUCHHE, 00hETUHEHHE, MPOTHBOTIOIOKHBIE COOBITHS.
Huarpammel Oiinepa. @opmysia CIOKEHUS BEpOSITHOCTEH. YCIIOBHAsh BEPOSTHOCTb.
YMHOKEHUE BeposiTHOCTEW. [lepeBo ciiydailHOro skcrnepumeHTa. DopMyna HOIHOU
BeposiTHOCTH. He3aBucumbie coObITHS

Tema 7.3. Conep:xanue yuyeOHOro marepuasa 4

BepositHOCTB IIpakTHYecKHe 3aHATHS

B npodeccnonanbubix | [lepuynas oOpaboTka cTaTHCTHYECKUX NaHHBIX. ['paduyeckoe uX mpencTaBieHUE.

3ajgadax HaxoxpaeHue cpenHux XapakTepUCTHK, HAOMIOJaeMbIX JaHHBIX. OLEHKa BEpOSITHOCTU
cOOBITHS B TIPO(ECCHOHATILHON JEATEILHOCTH, pelieHrne MpodecCHOHANBHBIX 3a/a4 Ha
BEPOSITHOCTh  COOBITUS, TPUMEHEHHE CTATUCTUYECKUX METOJOB JJI pEeLIeHUs
npohecCHOHANTBHBIX 3a7a4

Tema 7.4. Conep:xanue y4yeOHOro Mmarepuaja 4

JJIeMeHThbI IIpakTHYecKkue 3aHATHS

KOMOMHATOPUKH KombunaropHoe npaBmio ymHoxxeHus. [lepecranoBku u pakropuan. Yucio coueTaHui.
Tpeyronpauk Iackans. @opmyna 6uaHoma HeroToHa

Tema 7.5. Conep:xanue y4yeOHOro MmaTepuasa 2

Cepun IIpakTHYecKkue 3aHATHS

MOCJIe1I0BATeIbHBIX bunapuelii cnydaiiHbIi ombIT (MCHBITAaHHE), ycmex W Heymada. HesaBucumbie

HCHBITAHUN ucnbiTaHusa. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 nepBoro ycnexa. Cepusi HE3aBUCHUMBIX
ucnblTaHui bepHym

Tema 7.6. Conepxanue y4eOHOro Marepuasia 6

Cayuaiinbie BernunHbl H | IIpakTHyeckne 3ansiTus

pacnpeaeaeHHus. CnygaitHas BenmuuHa. Pacnpenenenue BeposiTHocTed. Jluarpamma pacnpenencHus.

MaremaTu4eckoe [Tpumeps! pacnpeneneHuii, B TOM YHCie, TEOMETPHUECKOE U OMHOMUAIIBHOE.

OKHM/IaHUe cay4aiiHod | UuciioBble XapakTEpUCTUKU CIy4allHBIX BEJIWYMH: MaTEMAaTU4YECKOE OXKUAAHUE,

BeJIMYMHBI JUCIEpCUsl U CTaHJApTHOE OTKJIOHEHHE. lIpuMmepbl NpUMEHEHHs MaTeMaTU4YeCKOTro

OXHIAaHus, B TOM YHCIIC B 3aJadax M3 MOBCEIHEBHOM KHU3HH. MaTeMaTudeckoe
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Conepxanue yueOHOro Mareprasa (0CHOBHOE H PO ecCHOHAIBLHO

HaumenoBanue pa3aesioB N O0bem | ®opmupyemble
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aAHATHS, NIPUKJIATHOH 4acoB | KoMIeTeHUHH
MOAYJb (IPH HAJIMYHMH)
1 2 3 4

OXuJaHue OWHAPHOW CIIy9allHOW BeJIMYMHBL. MaTeMaTHuecKoe OXKHJIaHHUE CYMMBI
CllydallHbIX BeJIMYMH. MaremaTtuyeckoe OXKHUJaHUE M AMCIIEPCUS] F€OMETPUYECKOIro U
OMHOMHAIBLHOTO PACIIPECIICHUM

Tema 7.7. Conep:xxanue yueOHOro Marepuaja 4

3akon Ooabmux uymced. | [IpakTuyeckue 3aHATHSA

HenpepbiBHbIE 3aKoH OOJBIINX YHCEN U €r0 POoJib B HayKe, MpUpoJie U obmecte. BeiOOpouHbIil METO

cJay4yanHbIe BEJIMYMHBI | HccieqoBaHui. [IpuMepsl HenpephIBHBIX CllydalHbIX BeJMYWH. [IOHATHE O IIIOTHOCTH

(pacnpeneJieHus) pacnpeneneHus. 3agayu, NPUBOSIINE K HOpMalbHOMY pactpeneneHuto. [lonstue o

HopmanbHoe HOPMaJIbHOM pacnpeieieHuu

pacnpenesienue KonTposbHasi padbora o remam paszjena 7

Koncyabranun 6

IIpome:kyTounasi arrectanus (JK3aMeH) 6

Bcero: 232
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3. YCJIOBUS PEAJIMBAIIAN YYEFHOU JUCHOUTLIAHBI

3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepPHAILHO-TEXHHYECKOMY 00ecrevYeHn 0

Kabuner Ne 31maremaTHuecKuX MUCHMIUIMH (U MPOBEACHUS 3aHATUH JIEKIIMOHHOTO
TUMA U 3aHATHA CEMHHAPCKOTO THUIA, KypCOBOTO NPOEKTHPOBAHUS (BBIIOIHEHHUS KYpPCOBBIX
paboT) rpynmoBeIX U WHAWBHIYAIBHBIX KOHCYIBTANH, TEKYIIETO KOHTPOJISI U POMEXKYTOYHOMH
aTTecTalui) OO0OpyIOBaH  MYJIbTUMEIUUHBIM KOMIUIEKcOM. Crenuanu3upoBaHHas MeOemb:
VYuebnas mebenp Ha 39 MOCagOYHBIX MecTa (CTOJIOB TpeXMECTHBIX 13 mT., ckameek 13 miT.),
pabodee mecto mpenonpaBarens (cton 1 mir., ctyn 1 mT.), kadenpa 1 mr. mocka MmenoBas 3x
cekrmonnas lmr. Kommerotep Intel Pentium Dual CPU E2160 1,8 GHz O3V- 2 Gb, HDD-
500Gh, DVD RV-ROM, Knaeuarypa, Meiiib. OC windows 7 MakcumanbHas. JIOKaabHbBIN CETh
¢ BbIxosoM B MHTepHeT. Bunmeonpoekrop moronounsiii Epson EB-S82, npoeknuoHHbIN KpaH
Clasic Solition 266x149, akyctuueckue koaouku Genius.

HaGopel 1eMOHCTpallMOHHOTO  00OpPYAOBaHMS M  y4eOHO-HAIJSAHBIX  MOCOOMIA:
MYJIbTHMEUHHBIE TPHIOKEHUS K JIGKIMOHHBIM KypcaM U TIPAKTHYECKUM  3aHITHSM,
MHTEPAKTUBHBIE y4E€OHO-HATJIJHbIE TOCOOHUS.

3.2. UudopmanuonHoe odecneyenue 00yueHus
Ilepeyenn peKoOMeHyeMbIX Y4eOHBIX U3IaHU, HNHuTepHeT-pecypcos,
JAOIOJIHUTEIBHOM JIUTEpaTyphl

KuurooodecneueHHOCTEL

Bbubinorpaguyeckoe onucanue U3IaHus OcHoBHast/ Kou-Bo.
(aBTOp, 3ar;1aBUe, BU/, MECTO M IO/l U3JaHUS, |JONOJHHUTE/]bHasl| 3JK3.B DJIeKTPOHHbIE
KOJI. CTP.) Jureparypa omo.1. pecypcbl

boromousios, H. B. MaTtemaTtuka: yaeOHUK 1715 -

cpeaHero mpohecCHoHaIBLHOro 0opa3zoBanus / OcHoBHas https://urait.ru/bco
H. B. Boromouios, I1. . Camoiinenko. — 5-e u3., de/511565
nepepad. u gomn. — Mocka: U3mparenscTBo FOpaiiT,

2023. — 401 c.

Kpemep, H. I1I. MaremaTrka It KOJUICIKCH: - https://urait.ru/bco
yaeOHOe rmocodue Il CpeTHEro OcHOBHas de/583277

npodeccuoHanbpHoro oopazosanus / H. 11I. Kpemep,
O. I'. Koncrantunosa, M. H. ®punman; noxa

penaknuen H. I11. Kpemepa. — 11-e u3a., nepepaod.
u ont. — Mocksa: U3gatensctBo Opaiit, 2026. —

408 c.
MareMaTrKa: Y9eOHHK JUTSI CPETHETO - https://urait.ru/bco
npodeccrHoHaIbHOro 00pazoBanus / OcHOBHas de/561259

O. B. TatapaukoB [u ap.]; moa o01mel peaakiue
O. B. TatapuukoBa. — Mocksa: M3narenbcTBO
HOpaiit, 2025. — 450 c.

[[Iumaues, B. C. Maremaruka: y4eOHUK U - https://urait.ru/bco

MPAKTUKYM JUTsI CPEAHETO MPOECCHOHATBHOTO OcHOBHas de/583519
oOpazoBanus / B. C. Illumaues; nox penakimei
A. H. TuxonoBa. — 8-e u3a., mepepad. u 1om. —
Mocksa: 3natensctBo FOpaiit, 2026. — 351 c.

Matemaruka. [Ipaktukym: yae6HOE TocoOue st - https://urait.ru/bco

cpenHero mpogeccHoHaaIbHOro 00pazoBanus / JlononHUTETHHAS de/584019
O. B. TarapaukoB [u Ap.]; moa oomieit penakiueit
O. B. TatapuukoBa. — Mocksa: 3naTenscTBO
FOpaiit, 2026. — 253 c.
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KHuroodecne4eHHOCTh
Bbubaunorpaguyeckoe onucanme u31aHus OcHoBHas1/ Ko.-Bo.
(aBTOp, 3ar;1aBUe, BUJ, MECTO U IO/l M3IaHMUSA, |IOMOJHHUTEJbHAs| JK3.B DJIeKTPOHHbIE
KOJI. CTP.) Jureparypa ono.1. pecypcbl
I'ucun, B. b. Maremarunka. [IpakTukym: yuaeOHOE - .
P yM- Y4 https://urait.ru/bco

rmocooue sl cpetHero npodecCHOHAIBHOTO JlomotHUTEIHHAS

de/584904
oOpazoBanus / B. b. I'mcun, H. I11. Kpemep. —
Mocksa: N3natenbctBo FOpaiit, 2026. — 202 c.

ITepeuens coBpeMeHHBIX podeccroHanbHbIX 0a3 gaHHbIX (CI1B]])

Ne

Haumenosanue CIIB/]

1  |Hayunas snextponnas oudnmnoreka eLIBRARRY - www.elibrary.ru

2  |Hayunas anekrponHas 6ubmuoreka KubepJlennHka - www.cyberleninka.ru

Ilepeuens nHpopManmoHHbIX cupaBouHbIx cucteM (MCC)

Ne

Haumenosauue UCC

1 (CrpaBounas npaBoBas cuctema Koncynprantllmroc www.consultant.ru

2 |Dnexrponnas oubamoreunas cucrema O5C JOPAUT - www.urait.ru

4. KOHTPOJIb U OLHIEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUITJIMHbI

KoHTposib W oOmeHka pe3yinbTaToOB

OCBOCHHA  JUCHUINIIMHBI  OCYIHCCTBIIACTCA

MpernojaBaTesieM B MpOIecce MPOBEACHUS MPAKTUYECKUX 3aHATHI U J1a00paTOpHBIX padoT,
TECTUPOBAHHUSA, a TAKXKE BBIMOJHEHHUS OOY4YaIOUUMUCS WHIAUBUAYAJIbHBIX 3a/laHUM, MPOEKTOB,

HCCIIEJOBAHUM.

Pe3yabTarsl 00yyeHus (0CBOCHHbIE YMEHHUS,
YCBOCHHbIE 3HAHUS)

®opMbI M METOAbI KOHTPOJIS U OLleHKH

YMeTh:

MPUMEHSTH METO/IbI I0Ka3aTeIbCTB U
QJIITOPUTMBI PEIICHUH, IPOBOIUTH
J0Ka3aTeNIbHbBIE PACCYXICHUS B X0JI€ PeLICHUI
3azay;

BBINIOJTHEHUE MPAKTUYECKUX 3aJIaHUM,
KOHTPOJIBHON pabOThI, TECTUPOBAHUE

INPUMCHATE CTaHAAPTHBIC IIPUCMbI PECHICHUSA
paruOHAJIbHBIX u HppaliOHAJIbHBIX,
II0Ka3aTCJIbHBIX, CTCIICHHBIX,

TPUTOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ U HCPAaBCHCTB,
HUX CUCTEM,

BBINIOJTHEHUE MPAKTUYECKUX 3aJIaHUM,
KOHTPOJIBHON pabOThI, TECTUPOBAHUE

MIPUMEHITH OCHOBHBIE TIOHSATHUS O MJIOCKUX U
MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUTYpax,
WX OCHOBHBIX CBOMCTBAX.

BBITIOJTHEHUE MPAKTUYECKUX 3a/IaHUM,
KOHTPOJBHON pabOThI, TECTUPOBAHUE

3HATE:

0 MeCTe MaTEMAaTUKHU B COBPEMEHHOMN
LUBUIM3ALIUY, O CII0OCO0aX OMMCAaHUs Ha
MaTEMaTHYECKOM SI3bIKE SBJICHUI pPEaJbHOTO
MUDA;

BBITIOJITHCHUEC ITPAKTUYCCKUX 38.I[8.HI/II\/’I,
KOHTpOHBHOﬁ pa6OTBI, TCCTUPOBAHUC

OCHOBHBIE TOTOBbIE KOMITBIOTEPHBIE
IIPOrpaMMBbI, B TOM YHUCIIE Ul IOMCKA ITyTeH
peleHus 1 WITIOCTPAIMi peleHns: ypaBHEHUH

1 HCPABCHCTB,;

BBITIOJITHCHUEC ITPAKTUYCCKUX 38.I[8.HI/II\/’I,
KOHTpOHBHOﬁ pa6OTBI, TCCTUPOBAHUC
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Pe3y.m,TaT1>1 Oﬁy‘leHI/Iﬂ (OCBOGHHLIe ymenus,

@®opMbI U METOAbI KOHTPOJISI M OLEHKH
YCBOCHHbIE 3HAHUS)

OCHOBHBIE CTATUCTUYECKHUE 3aKOHOMEPHOCTH B BBIIIOJIHCHUE IIPAKTUYECKUX 3aJaHUH,
pearbHOM MHUPE, OCHOBHBIE IIOHATHUS KOHTPOJILHOHM paboThI, TECTUPOBAHUE
JIEMEHTaPHOU TEOPUU BEPOSATHOCTH.

5. OCOBEHHOCTHU OCBOEHMUS AUCHUIIJIMHBI 1JIs1 THBAJIMIOB U JINL C
OI'PAHUYEHHBIMHU BO3MOXHOCTSAMMU 310POBbS

OO0ydeHue 00y4aroIIMXCsl C OrPaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0pPOBbSl IIPU HAIUYUU
3asBIICHHUSI OCYIIECTBISIETCS HAa OCHOBE aJalNTHPOBAHHON pabodeid mporpammbl ¢
UCTIOJIb30BAHMEM  CIICIHANIBHBIX ~ METOJO0B OOYyYeHUS M AUJAKTHUYECKHX MAaTepHasoB,
COCTaBJICHHBIX C Y4YeTOM OCOOCHHOCTEH MCHUXO(QHU3UUECKOTO pPAa3BUTHSA, WHAWBHIYAIbHBIX
BO3MOKHOCTEH U COCTOSIHUSI 37I0POBBS TAKMX 00yJaromuxcs (00yJaronerocs).

B mensx ocBoeHuss yueOHOW mporpamMMbl IMCHUIUIMHBI WHBATHIAMH M JIIAMH C
OTpaHUYEHHBIMU BO3MOXKHOCTSMU 310poBbsi Koutemk obecrieunBaert:

— Ui WHBAJIHWJIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI IO 3PEHUIO:
pa3MmemieHue B JOCTYNHBIX JUISI OOYYalOMIMXCS, SBISIFOIIUXCS — CIETBIMH  WJIH
CIIa0OBUASIIMMHU, MECTaX W B aJallTUPOBAHHON (GopMe crpaBOYHOM MHGPOpPMALMHU O
pacriicaHuM ~ Y4eOHBIX  3aHSTHH, TPHCYTCTBHE  AaCCHCTEHTa,  OKa3bIBAIOIIETO
oOyuaroniemMycss HEOOXOJMMYK0 TIOMOLIb; BBIIYCK aJbTEPHATHUBHBIX (OpPMATOB
METOAUYECKUX MaTepHaoB (KpYMHbIN MPUPT WK ayanodanisl);

- UIS WHBAIHMIOB W JIMI C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI MO CIYXY:
Ha/IJISKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOM3BEICHIE HHPOPMAIINH;

— UIS WHBAJIHMIOB M JIHAIl C OTPAaHWYECHHBIMH BO3MOXXHOCTSMH 3[0POBBS, HMEIOIINX
HapyleHUsl OIOPHO-IBUTATENBHOIO amnmnapaTra: BO3MOXHOCTb OECHpPENnsTCTBEHHOTO
JOoCTyna oOydJaronmuxcsi B ydeOHbIE TIOMEIICHHWs W JpYyrue IOMENICHUs y4eOHOTO
KOpIlyca, a TakXke NpeObIBaHNE B YKa3aHHBIX TOMELICHUSX.

OO6pazoBanue 00y4JarOIMMUXCS C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI MOXKET OBITH
OpPraHU30BaHO KaK COBMECTHO C JAPYrMMH OOy4arOIIMMUCS, TaK U B OTJEJBHBIX IPYMINAX WU B
OTJEJIbHBIX OpPraHU3aLHUsiX.
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