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1. O0mas xapakrepucTuka padoueii MporpaMMsbl IMCHUILIMHBI «MaTeMaTHKa
1.1. MecTo TUCUMIIVIMHBI B CTPYKTYpe o0pa3oBarebHoi nporpammbl CITO:
JlucuuninHa «MartemaTukay SIBIISIETCS 00s13aTEeILHOMN JaCTBIO
0011e00pa3oBaTENBLHOTO IIMKIA 00pa3oBaTENbHOM MporpamMmbl B cooTBeTcTBUU ¢ PI'OC
dbenepaabHbBIM TOCYJAPCTBEHHBIM OOpa3zoBaTebHbIM cTaHgapToMm (namee — DI'OC)
cpearero npodeccronansaoro oopazosanus (nanee — CIIO) mo cnermansaocTr 09.02.11

Pa3paboTka u ynpaBiieHHe IPOrpaMMHBIM 00ECIIEYEHUEM.

1.2. Heau u nuianHupyemble pe3yJbTaThl 0CBOCHUS JUCIUNJIMHBI:
1.2.1. Ieapb JUCHUININHBI

Copepxkanre mporpaMMbl  00mIe00pa3oBaTebHON  AUCIUIUIHHBL  «MaTeMaTuka
HaIpaBJIeHO Ha JTOCTUXKEHUE pe3yIbTaToB ee U3YYCHUS
B cooTrBerctBUU C TpeboBanusiMu DOI'OC COO ¢ yyerom mnpodeccuoHanbHOM
HanpasieHHoctu @DPI'OC CIIO. [IlpuopuTeTHBIMH TEIIMHA OOYYECHHS] MAaTEMaTHKE
Ha 6a30BOM YPOBHE SIBJISIIOTCSL:

dbopMHupOBaHUE TICHTPATBHBIX MATEMAaTHYCCKUX TMOHATHN (YUCIO, BEIMYMHA,
reomeTpudeckas ¢Gurypa, IMepeMeHHas, BEPOSITHOCTb, (YHKIUA), OOCCIEUNBAIOITUX
MIPEEMCTBEHHOCTh M TICPCIIEKTUBHOCTh MAaTEMATHICCKOTO 00pa30BaHMsI 00yYarOIINXCS;

MOJBEICHHE OOYydYalOImMXCs Ha JOCTYITHOM JUIsi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M  MAaT€MaTUKHM W OKPYXalollero MUpa, TOHMMaHUE  MaTeMaTUKU
KaK 9aCTH OOIIEH KyJIbTyphl 4eJIOBEUCCTRA,;

pPa3BUTHE WHTEIUICKTyIbHBIX M  TBOPUYECKMX CIHOCOOHOCTEH  0O0ydarommumxcs,
MO3HABATEIIbHOH aKTHMBHOCTH, HWCCIEAOBATCIIbCKUX YMEHHH, KPHUTHYHOCTH MBIIIJICHUS,
WHTEpeca K U3YUCHUIO0 MaTeMaTHKH;

dbopmupoBaHre  (QYHKIMOHAIBHOW  MaTeMaTHYeCKOM  TpaMOTHOCTH:  yMEHHS
pacmo3HaBaTh MaTEMaTHYECKHE AaCHeKThl B  PEaNbHBIX JKU3HCHHBIX  CHTYaIHUSX
u npu U3YYCHUU TPYTUX JTUCITUTUIVH, TIPOSIBJICHHUSI 3aBUCUMOCTEH
U 3aKOHOMEpHOcTeW, (OpMyIupoBaTh HUX Ha A3bIKE MaTeMaTUKU U  CO3/aBaTh
MaTeMaTUYeCKHEe  MOJCIH, TPUMEHATh  OCBOCHHBIM  MAaTeMaTHYeCKH  ammapar
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JUISET  peIlleHWs  MPaKTUKO-OPUEHTUPOBAHHBIX  3ajay, 3a1ad  [podecCHOHaATbHON

ACATCIbHOCTHU, UHTCPIIPCTUPOBATE U OUCHUBATD ITOJTYYCHHBIC PE3YJIbTATEI.

1.2.2. Ilnanupyemblie pe3yJbTaThl OCBOEHHsI 0011e00pa30BaTeIbHOM JUCHUILINHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO

O6mme xommereHnuu (namee — OK) ®I'OC CIIO B COOTHECEHHH C JUYHOCTHBIMH,
METaNnpeIMETHBIMU | MIPEAMETHBIMU pe3ysibTaTaMu 00ydeHus 6a30BOro ypoBHS (najee —

[1P6) ®I'OC COO mpencTaBiaeHbI B TAOIHIIE:



Koax u HammeHoBanue

Pe3yabTaThl 00yyeHus

(popmupyembIx
KOMIeTeHI Ui O6mue’ JucuunIMHapHble?
OK 01. Beibupare crmiocoOs! | JInuHOCTHBIE — pe3ynbTaThl  JOJDKHBI ~ OTpakaTh | MP61. BnajeHue meTojamm [oKasaTe/ibCTs, airopuTMaMu pellieHms

perieHus
npodeccnoHanbHOM
NEeSATETbHOCTH
MPUMEHUTEIHHO

K pa3JIMYHbIM KOHTEKCTaM

3aaad

B YaCTHU: TPYJOBOTO BOCITUTAHUS:
- TOTOBHOCTb K Tpydy, OCO3HAHME IIEHHOCTH
MacTepCTBa, TPYA0II00HE;

- TOTOBHOCTb K  aKTHBHOM  JI€ATECIHLHOCTH
TEXHOJOTUYECKOM U COLIMAJIbHOM HAIPABIEHHOCTH,

CIIOCOOHOCTh MHHULUHPOBATD, IUIAHUPOBATh
" CaMOCTOSITEIILHO BBITIOJIHATh TaKyIo
JEATeNbHOCTD;

- UHTEpEC K pa3IYHbIM cdepam

poeCCUOHATILHOMN 1E€ATEIIBHOCTH.
MetanpeameTHble pe3yIbTaThl 10JKHbI OTPaXKaTh:

Osnanenue YHUBEPCATbHBIMH Y4eOHBIMH
IIO3HABATCJIIBHBIMHA HeﬁCTBHﬂMHI

a) 6a30BBIC JIOTUUECKHE ICUCTBUS:

- CaMOCTOSITEJIBHO (dbopmynHpoBaTh
U aKTyaJIu3upoBaTh MPoOJeMy, paccMaTpPUBATh
€€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIA  MPHU3HAK

HNJIN OCHOBAHUA JIA CpaBHeHI/IH, KHaCCI/Iq)I/IKaL[I/II/I
1 0000IIEeHH;

- OHpe,ZleJISITB Iejan ACATCIIbHOCTH,
nmapaMeTphl U KPUTEPUU UX JTOCTHIKCHUS

3a/1aBaTh

3ajav; yMeHue dopmynmposatb onpejgeneHus, AKCUOMbI
M TeOpeMbl, NPUMEHSATb UX, MPOBOAUTL AOKa3aTesibHble paccyXaeHus
B XO/ie pelleHuns 3ajay;

MP62. YMeHMe onepupoBaTb MOHATUSIMU: CTEMEHb YMCaA, Jorapudm
yncna; yMeHue BbINOJIHATD BblYMCEHNE 3HaYeHUN
M nNpeobpa3’oBaHUs BbIPaXKEHUI CO CTeneHsMU W norapudmamu,
npeobpasoBaHus ApPOOHO-PaLMOHaNbHbIX BblpaXKeHUI;

MnP63. YMeHune onepuposaTtb MOHATUAMMN: paunoHasnbHble,
MppauMoHabHble, MOKasaTeslbHble, CTeNeHHble, AorapudmMmuyeckue,
TPUrOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

MP64. YMeHue onepupoBaTb MNOHATUAMU: (PYHKUMS, HenpepbiBHas
dYHKUMA, Npou3BOAHas, NepBooOpasHas, onpenesieHHbIn MHTerpan;
YMEHME Haxo4uTb NPOU3BOAHbIE 3/IEMEHTAPHbIX GYHKUUI, NCMOJIb3YA
CNpaBoYHble MaTepuasbl; UCCNeAOBaTb B MPOCTEMLIMX  CAydasx
byHKLMM Ha MOHOTOHHOCTb, HaxoauTb Hanbonblune
M HaMMeHblUMe 3Ha4yeHus QYHKUMIA; CTPOUTb FPadrKM MHOFOYNEHOB C
MCMO/Ib30BaHMEM armnapata MaTeMaTUYeCKoro aHanau3a; NpUMeEHsTb
NPOU3BOLHYHO npu peLueHnn 3apad
Ha  [OBWKEHME; pelaTb MPaKTUKO-OPUEHTUPOBAHHbIE  3aJauun
Ha HambofblUMe U HaMMEHbLUME 3HAYeHUsA, Ha HaXOXAEeHue nyTw,
CKOPOCTU U YCKOPEHUS;

MP65. YMeHWe onepupoBaTb MOHATUSAMU: palMoHaNbHAs GYHKLUMSA,
nokasaTenbHas OyHKUMA, cTeneHHas OyHKUMS, norapudmuyeckas
OYHKUMA, TpUrOHOMETpMYeckne GyYHKUMK, obpaTHble  QYyHKLMK;
YMEHME CTPOUTb TPaduKM M3YYEHHbIX OYHKUWMI, WCMNOJIb30BaTh

! O6ume pesysbTarsl chOpMyYITMPOBAHBI B COOTBETCTBHH C JIMYHOCTHBIMU M MeTanpeaMeTHbiMu pesyibraramu ®LOC COO, B GOPMUPOBAHUH KOTOPBIX Y4AaCTBYET

o01mieoOpa3zoBaTenbHas TUCIUILTHHA.

2 JlucuMIUIMHAPHBIE PE3yJIbTAThl CHOPMYIIMPOBAHBI ¥ MPOHYMEPOBAHLI B COOTBETCTBUH C TPEOOBAaHMAMH K IIPEIMETHBIM pe3yibraTaM 0a3zoBoro yposus (ITPG)

dI'OC COO (Ilpukaz Munobpuayku Poccuu ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 r.).




- BBIABJATH 3daKOHOMCPHOCTH U TIPOTUBOPCUUSA

B paCcCMaTpUBACMBIX SABJICHUAX,

-  BHOCUTb KOPPEKTUBDbI B  OEATE/NIbHOCTb, OUEHUNBATb
CooTBETCTBUE pe3ynbTaTtoB uenaM, oueHuBaTb PUCKU
I'IOCJ'Ie/J,CTBMVI AeATE/IbHOCTU

0) 60a30BbBIE UCCIIETOBATEILCKUE ICHCTBUS:

- BJAJIETh HAaBBIKAMH Y4YEOHO-HMCCIIEA0BATEIHCKOM
Y TIPOSKTHOM JIeATEIIBHOCTH, HABBIKAMHU Pa3peIICHUS
npo0em;

- BBIABIATH  NPUYUHHO-CIICJICTBECHHBIC  CBS3H
U aKTyaqu3upoBaTh 3aJady, BBIABUTATH THIIOTE3Y
ee peIICHHUS, HaXOIUTh apryMEHTBI
JUTSL TOKA3aTeNbhCTBA CBOUX YTBEPIKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

- aHAIM3UPOBATh IOITYYCHHBIE B XOJIE PEIICHHS
3aJla4dl  pe3yJIbTaThl, KPUTHUYECKH  OICHUBATh
WX JOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHEHUE
B HOBBIX YCJIOBHSIX;

pa3pabarhiBaTh IJIaH PEIICHUS TPOOIEMBI C YIETOM
aHajam3a MMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUAITBHBIX PECYPCOB;

- YMETh IEPEHOCHUTh 3HAHHS B IT03HABATEIHHYIO
Y TIPAKTHYECKYIO 001aCTH KUZHEACITEITLHOCTH;

- yMeTh WHTETPHPOBATh 3HAHWS W3 Pa3HBIX
MIPEIMETHBIX 00IacTel;
- BBIJIBUTaTh HOBBIE UJIEH, npeJyiaraTh

OPHUTMHAJIBHBIC MMOAXOJAbI U PCHICHUA

rpaduKu Npm M3y4eHMU MpPOLLECCOB U 3aBMCUMOCTEN, MPU peLleHnn
3aga4 U3 gpyrnx y4ebHbIX NpegMeToB M 3aga4y U3 peasibHOM YXKXU3HU;
Bblpa)kaTb GOpPMyaMUM 3aBUCMMOCTU MEXAY BE/IMYMHAMMU;

MP66. YMeHue pellaTbh TEKCTOBbIE 334a4M PasHbIX TUMOB (B TOM vncie
Ha MNPOUEHTbI, AO0/MM W 4acTu, Ha [ABMXKEHWe, paboTy, CTOMMOCTb
TOBapPOB W YCAYT, HA/IOTK, 3a4a4M M3 061acTU YNpaB/eHUS JINYHBIMU U
ceMeiHbIMM  GUHAHCAMM); COCTaB/ATb  BbIPAXKEHWUSA, YpPaBHEHUS,
HEpaBEHCTBA W MX CUCTEMbI MO YC/JOBMIO 3ajayu, WUcCcaenoBaTb
MoJly4eHHOE peLleHne 1 OLEeHMBATbL NPaBAONOA0OHOCTbL Pe3y/bTaToB;
MNP67. YMeHMe onepupoBaTb MOHATUSMU: cpeaHee apudpMeTUyeckoe,
MeZnaHa, HanboJsibllee U HAMMEHbLLEE 3HAYEHMS, pa3Max, AUcnepcus,
CTaHAapTHOE OTK/JOHEHWE YMCNOBOro Habopa; yMeHWe W3BNEKaTb,
MHTEepnpeTMpoBaTb MHPOPMaLMIO, NpeacTaBleHHY0 B Tabauuax, Ha
AuarpaMmax, rpadukax, OTparkaroLLyto CBOMCTBA peasibHbIX MPoLEeccoB
M SIBNEHWIN; nNpeacTaBasTb MHOGOPMaLMIO C MOMOLLbID Tabauy u
AuarpamMM; uccaefoBaTb CTaTUCTMYECKME [aHHble, B TOM 4ucne
C NPUMEHEHMEM rpadPpUIeCcKNX METOA0B U IJIEKTPOHHbIX CPEACTB;

MP68. YMeHMe onepupoBatb MOHATUAMU:  CAYYaMHbIA  OMbIT
M c/lydaHoe CcoOblTUe, BEpOSTHOCTb C/ly4alMHOro cobbiTUs; YMeHue
BbIYMCNATb BEPOSTHOCTb C MCMOJIb30BaHMEM TpadUYeCcKMX METO/0B;
NPUMeEHATb  GOPMY/Ibl  CNOXKEHUS WU YMHOXEHWUS BEPOSTHOCTEWN,
KOMOUHaTOpHbIe $aKTbl U GOPMYJIbI MPU pelleHnn 3aja4; OLEeHUBATb

BEPOATHOCTU peanbHbIX cobbITUIA; 3HaKOMCTBO
co CJ'Iy‘-laVIHbIMM BEMYNHAMUN; YMEHUNE NpPUBOAUTL NPUMEPDLI
nposBAEHNA 3aKOHa 60/1bLINX qyuycen B NPUPOAHbIX

M OBLLLECTBEHHBIX SIBNEHUSAX;

MP69. YMeHne onepunpoBaTb MOHATUAMMU: TOYKA, NpsAMas, NJAOCKOCTb,
NPOCTPAHCTBO, [ABYrpaHHbIA  Yroj, CKpelmBaloWmecs npsmble,
napanienbHoCcTb " nepneHAnKynapHOCTb npaMbIX
M TMJIOCKOCTEN, YroNl MeXAy MpsAMbIMU, Yrosi Mexay npsaMon
M TJIOCKOCTBI, YO/l MeXAy MJIOCKOCTSIMU, PacCTOsHWE OT TOYKU [0
M0OCKOCTU, PaCCTOSAHWE MeXAYy MPAMbIMWU, PaCCTOSIHUE MeXAy
NI0CKOCTAMU; YMEHME UCMOJIb30BaTb MPU PeLLEHNN 33434 U3YYEHHblE
dakTbl M TeopeMbl NAAHUMETPUKU; YMEHME OLEHUBATb pasMepbl
06BEKTOB OKPYXKaoLWEro MUPa;

MP610. YMeHne onepupoBaTb MOHATUAMU: MHOTOrpaHHUK, ceyeHue
MHOrorpaHHuKa, Ky6, napannenenunes, npmM3ma, nupammaa, éurypa u
NOBEPXHOCTb BpALLEHUS, LMAMHAP, KOHYC, wWap, cdepa, cevyeHus




buUrypbl  BpalleHMsi, TJIOCKOCTb, Kacawowascs cdepbl, UUIMHAPA,
KOHyca, TmJolaAb TMOBEPXHOCTM MMpaMuabl, MpU3Mbl, KOHYca,
UMAMHApa, naowaab coepbl, 06bEM Kyba, MPSIMOYroJibHOrO
napannenenunega, nNMpaMuabl, NpU3Mbl, UWIMHAPA, KOHYyca, LWapa;
yMeHue n306paxaThb MHOrOrpaHHWKM
M MOBEPXHOCTM BPALLEHUSA, WMX CEYEHMS OT PYKM, C MOMOLLbIO
YEepTEXHbIX MHCTPYMEHTOB U  3/IEKTPOHHbIX CPEACTB; YMeHUue

pacrno3HaBaTb CMMMETPUIO B MPOCTPAHCTBE; YMEHME pacrno3HaBaTtb
npaBUbHblE MHOTOrPaHHUKW;

ne611 YMeHune onepupoBaTb NOHATUAMMU: OBUXeHne
B MpOCTpaHcTBe, NofobHble urypbl B MPOCTPAHCTBE; UCMOJIb30BaTh
OTHOLUEHWE NJioWafeil NOBEPXHOCTEN U OO6BEMOB MOAOGHBLIX GUryp
npu peleHnn 3a4auq;

MP612. YMeHWe BbIUMCASATL reoMeTpUYeckne BeandmHbl (aauHa, yro,
njowanb, o6beM, Mowaib MOBEPXHOCTM), UCMO/b3Ys M3y4YeHHble
dopmy bl U MeTOAbI;

MP613. YMeHne onepupoBaTb MOHATUAMU: MPSIMOYroJibHas cUCTeMa
KOOPAWMHAT, KOOPAMHATbl TOYKM, BEKTOP, KOOPAMHATbI BEKTOPa,
CKansapHoe nNpousBefeHune, YroN Mexay BEKTOpaMu, CYyMMa BEKTOPOB,
npousBefeHne BEKTOpPa Ha YMC/I0; HAXOAUTb C NMOMOLLbLIO U3YYEHHbIX
dopMyn KoopauHaTtbl cepefivHbl OTpe3Ka, PaccTosiHMEe MeXAy ABYMS
TOYKaMu;

MP614. YMeHue BbIOMpaTb MOAXOAALMIMA  M3YYEHHbIA  METo.,
LN pewleHMs  33fayu, pacnosHaBaTb MaTemaTtuyeckue  akTbl
M MaTeMaTUyecKkMe MoLesIn B MPUPOLHbLIX U OOLLECTBEHHBIX SABNEHUSX,
B UCKYCCTBE; YMEHWE NPUBOAMUTL MPUMEPbI MaTEMATUYECKUX OTKPbITUI
POCCUINCKOM MU MUPOBOI MaTEMaATUYECKOMN HaYKK

OK 02. Hcnonb3oBath
COBPEMEHHBIC CpencTBa
[orcka, aHaM3a u
MHTEepHpeTanud HHPOpMaLuy,
151 nH(pOpMaAITMOHHBIC
TCXHOJIOTHUHU AJISA BBIIIOJTHCHUA
Bamay po¢eCCuOHAITBHON

ICATCIIbHOCTH

JIn4HOCTHBIE pE3yJIbTATHl JIOJKHBI
YaCcTH: LIEHHOCTHU HAyYHOT'O MIO3HAHHUSA:
-c(pOpMUPOBAHHOCTH MHPOBO33PEHUS],
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKM U OOIIECTBEHHOM MpPaKTHKH,
OCHOBAHHOTO

Ha JMaore KyJabTyp, CIOCOOCTBYIOIIEIO OCO3HAHUIO
CBOETO MECTa B MIOJUKYJIBTYPHOM MHUPE;
MertanpeameTHble pe3yIbTaThl 10JKHBI OTPaXaTh:
OBnaneHue YHUBEPCAIBbHBIMU y4eOHBIMU

OoTpaxkaTb B

MP61. BnageHne MeToaaMu A0Ka3aTeNbCTB, alropMTMaMm peLleHus
3ajav; yMeHue dopmynumposatb onpepeneHus, aKCUOMBI
M TEeopeMbl, MPUMEHSTb UX, MPOBOAUTL A0Ka3aTesIbHble PacCyXXAaeHus
B XO/le pelleHns 3aau;

MP62. YMeHMe onepupoBaTb MOHATUSIMM: CTEMEHb YMCaA, Norapudm
yncna; yMeHue BbIMOJIHATb BblUMCNEHNE 3Ha4YeHUMn
M npeobpa3oBaHUs BbIPaXXEHUN CO CTEMEHsMU M Jlorapudmamm,
npeobpasoBaHns APOOHO-PaALLMOHANBHBIX BbIPaXKEHWI;

MNP63. YMeHwe  onepupoBaTb  MOHATUAMWU:  paLMOHanbHble,
MppauMoHasbHble, MOKasaTesibHble, CTeMeHHble, AorapudmMmuyeckue,
TPUrOHOMETPUYECKME YPABHEHUS U HEPABEHCTBA, UX CUCTEMDI;




IIO3HAaBATCIIbHBIMHU I[ef[CTBHfIMPI:

B) pabota ¢ uHpoOpMaIuei:

- BJIAJICTb HABbBIKAMU IIOJTYYCHHA I/IH(I)OpMaI_II/II/I nu3
WUCTOYHUKOB  Pa3HBIX THUIOB, CaMOCTOSITEIHLHO
OCYHICCTBJIATL IMOUCK, aHaliu3, CUCTCMATU3AlIUI0 U
WHTEPIpETAHI0O UHPOPMAIIMU PAa3INIHBIX BHIIOB U
(dhopM mpecTaBICHHS,

- cO37aBaTh TEKCTHl B pa3IMYHBIX (Qopmarax ¢
y4eTOM Ha3HaueHus MHQOpPMaLuu U IeJIeBOU

ayIUTOPUH, BBIOMpas  ONTHUMaNIbHYI  (opmy
OpeaACTaBJICHUA
Y BU3yaJIM3alllu;
- OLCHHUBATH AOCTOBCPHOCTD, JJICTUTUMHOCTH
WHpOpMAIINK, €€ COOTBETCTBHE MPAaBOBBIM U

MOPAJIbHO-3TUYECKUM HOpPMaM;
- HCIOJIb30BaTh CpPEACTBA HH(DOPMALMOHHBIX U

KOMMYHHKAIIUOHHBIX TEeXHOJIOTUH B pemiCHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpraHM3allMOHHBIX  33aJad  C  COOJIOACHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH OE€301aCHOCTH,
THTHEHBI,  pecypcocOepexeHusi, MpPaBOBBIX U
THYECKUX  HOPM, HOPM  HH(OpPMAIMOHHOU
0e30MacHOCTH

MP64. YMeHue onepupoBaTb MNOHATUAMWU: (PYHKUMS, HeNpepbiBHas
dYHKUMSA, NpomusBogHas, NepBoobpasHas, onpeneneHHbI MHTerpan;
YMEHUEe HaxoOuTb NMPOU3BOAHbIE 3JIEMEHTAPHbIX GYHKLMN, NCNOb3YS
CnpaBoYHble MaTepuanbl; UCCAeAOBaTb B MNPOCTEMLLMX CAydasx
OYHKUMM Ha MOHOTOHHOCTb, HaxoauUTb Hanbosblne
M HaMMeHblUMe 3Ha4YeHUs GYHKUMIA; CTPOUTL FPadUKM MHOIOYNEHOB C
MCNOMb30BaHMEM annapata MaTeMaTU4ecKoro aHasiM3a; NPUMEHSTb
MPOU3BOHYHO npu pelueHnn 3aga4
Ha  [OBWXEHWe; pewaTtb NPaKTUKO-OPUEHTUPOBAHHbIE  3a4ayu
Ha HaMbo/blUME M HAMMEHbLUME 3HAYEHUS, Ha HaxoXAeHue nyTu,
CKOPOCTU U1 YCKOPEHMUS;

MP65. YMeHWe onepupoBaTb MOHATUSAMU: palMOHaNbHAs GYHKLUMSA,
nokasatenbHas QYyHKUMSA, CcTeneHHas QyHKUMS, Jsorapndmmyeckas
OYHKUMA, TpUrOHOMETpMYecKne GYHKUMK, obpaTHble  QyHKLMW;
YMEHUEe CTPOUTb TpaPUKM  U3YYeHHbIX GYHKLUMA, UCNOAb30BaTb
rpaduKu Npm M3y4eHMM MpPOLLECCOB M 3aBMCUMOCTEN, MPU peLleHnn
3aga4 U3 gpyrnx y4ebHbIX NpegMeToB M 3agady U3 peasibHOM YXXU3HU;
Bblpa)kaTb GOpPMylaMUM 3aBUCMMOCTU MEXAY BE/IMYMHAMMU;

MP66. YMeHUe pellaTh TEKCTOBbIE 3a4a4M pasHbIX TUMOB (B TOM uYmncie
Ha MNPOUEHTbI, AO0/M WM 4acTu, Ha [ABMXKEHWe, paboTy, CTOMMOCTb
TOBapPOB W YCAYT, HA/OTK, 3a4a4U M3 061acTU YNPaB/IEHUS JINYHBIMU U
ceMeitHbIMM  GUHAHCAMM); COCTaB/ATb  BbIPAXKEHUSA, YpPaBHEHUS,
HEpaBEHCTBA M MX CUCTEMbI MO YCJIOBMIO 3ajayu, UcCcaenoBaTb
MoJly4eHHOE peLleHne 1 OLEeHUBATbL NPaBAONOA0OHOCTbL pe3y/bTaToB;
MNP67. YMeHuMe onepupoBaTb MOHATUSMU: cpeaHee apudpMeTUYeckoe,
MeanaHa, HanboJsbllee U HAMMEHbLLIEE 3HAYEHMS, pa3Max, Ancrnepcus,
CTaHAapTHOE OTK/JIOHEHWE YMCNOBOro Habopa; yMeHWe W3BNEKaTb,
MHTEpnpeTMpoBaTb MHPOPMaLMIO, NpeacTaBleHHY0 B Tabauuax, Ha
AuarpaMmax, rpadukax, OTparkaroLLyt CBOMCTBA peasibHbIX MPOLEeCccoB
M SIBNEHWUI; nNpeacTaBasTb MHOOPMaLMIO C MOMOLLbID Tabauy u
OuarpaMmM; uccaefoBaTb CTaTUCTMYECKME [aHHble, B TOM 4ucne
C NPUMEHEHMEM rpadPUIECKNX METOL0B U 3JIEKTPOHHLIX CPEACTB;

MP68. YMeHMe onepupoBatb MOHATUAMU:  CAYYaWHbIA  OMbIT
M Cc/lydaHoe CcOoOblTUe, BEPOSTHOCTb C/ly4alMHOro cobbiTUs; YMeHue
BbIYMCNATb BEPOSTHOCTb C MCMO/Ib30BaHMEM TpadUyecKMx MEeTO/0B;
NPUMeEHATb  GOPMYJ/Ibl  C/IOXKEHUS U YMHOXEHWUS BEPOSITHOCTEWN,
KOMOUHaTOpHbIe $aKTbl U GOPMYJbI NMPU pelleHnn 3aga4; OLEeHUBaTb
BEPOATHOCTU peanbHbIX CcoBbITUI; 3HAaKOMCTBO




CO C/lydalHbIMW  BEJIMMMHAMM; YMEHME TMPUBOAUTL MPUMEPDI
nposiBaAeHus 3aKOHa 60/1bLINX yncen B NPUPOAHbIX
M OOLLLECTBEHHbIX ABNEHUSX;

MP69. YMeHne onepupoBaTb MOHATUAMMU: TOYKA, NpPsAMas, MNJAOCKOCTb,
NPOCTPaHCTBO,  [ABYIPaHHbIA  Yros, CKpeluBalomnecs npsamble,
napanienbHocTb 7] nepneHAnKynsapHOCTb NpsMbIX
M MJIOCKOCTEN, YroNl MeXAay MpsaMbIMU, Yron Mexagy npsaMon
M MNJIOCKOCTbIO, YIrOoal MeXAy MJIOCKOCTAMW, PacCTOsiIHME OT TOYKM
0O MNJIOCKOCTU, PACCTOSHUE MeXAy MNPSAMbIMU, PACCTOSHUE MeXay
MJI0CKOCTAMU; YMEHME UCMOJIb30BaTb MPU PeELLEHNN 33434 U3YYEHHblE
baKTbl M TeopeMbl MNAAHUMETPUKN; YMEHME OLEHMBATb pPasMepbl
06BEKTOB OKPYKaloLLLEro MUPa;

MNP610. YMeHue onepupoBaTb MOHATUAMW: MHOIFOrpaHHUK, ceyeHune
MHOrorpaHHuKa, Ky6, napannenenvnes, npM3ma, nupammaa, éurypa m
NOBEPXHOCTb BPALWLEHUs, LMAMHAP, KOHYC, wWap, cdepa, cevyeHus
durypbl  BpalleHus, TMJIOCKOCTb, Kacawwgasacs codepbl, UWAMHAPA,
KOHYyCa, TJIOWaAb MOBEPXHOCTM MNMpaMuabl, TMpPU3Mbl, KOHYCa,
UMAnHApa, naowagb cdepbl, 06bLEM Kyba, NPSAMOYrosIbHOro
napannenenuvnega, nNupamuibl, NpPusMbl, UUMAWMHAPA, KOHYCa, LIapa;
yMeHue n3obpaxkatb MHOIOrpaHHUKM
M MOBEPXHOCTM BpALLEHUS, WUX CEYEHMUSI OT pPYKU, C MOMOLLbIO
YepTeXXHbIX MHCTPYMEHTOB W 3/IEKTPOHHbLIX CPeAcTB; YMeHue
pacrno3HaBaTb CMMMETPUIO B MPOCTPAHCTBE; YMEHME pacrno3HaBaTb
npaBWbHblE MHOTOrPaHHUKW;

ne611 YMeHune onepupoBatb NOHATUAMMU: OBUXXeHne
B MpOCTpaHcTBe, NofobHble urypbl B MPOCTPAHCTBE; UCMOJb30BaTh
OTHOLUEHWE NJioWafeil NOBEPXHOCTEN U 0O6BEMOB MOAOOHBLIX GUryp
npu peleHnn 3ajay;

MP612. YMeHWe BbIUMCASATb reoMeTpUYeckne BeandmHbl (aauHa, yro,
niowanb, o6beM, Mowaib MOBEPXHOCTM), UCMO/b3Yys M3y4YeHHble
dopmy bl U MeTOAbI;

MNP613. YMeHMe onepupoBaTb MOHATUSMU: MPSAMOYrosibHas CUCTEMa
KOOPAWMHAT, KOOPAMHATbl TOYKM, BEKTOP, KOOPAMHATbI BEKTOPa,
CKansapHoe nNpousBefeHune, Yron Mexay BEKTOpaMu, CyMMa BEKTOPOB,
npousBefeHne BEKTOpa Ha YMCI0; HAXO4UTb C MOMOLLbLIO U3YyYEHHbIX
dopMyn KoopauHaTtbl cepefvHbl OTpe3Ka, PaccTosiHMe MeXAy ABYMS
TOYKaMu;

MP614. YMeHue BbIOMpaTb MNOAXOAALMIMA  MU3YYEHHbIA  MEeToj,
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ONS  pelleHus 3ajauyM, pacnosHaBaTb MaTeMatuyeckme  dakThbl
M MaTeMaTuyeckme MoJenn B NPUPOAHbIX U O6LLECTBEHHBIX ABNEHUSX,
B UCKYCCTBE; YMEHUE NPUBOAMTL MPUMEPLI MaTEMaTUYECKUX OTKPbITUI
POCCUMINCKOIM U MUPOBOI MaTEMaTUYECKOMN HaYKK

OK 03. [InanupoBaTh
u pean30BBIBATH
COOCTBEHHOE
npodeccruoHaIbHOe

U JHMYHOCTHOE Ppa3BUTHE,
NpeANPUHUMATEIBCKYIO
IEATeIbHOCTD

B IpoeccroHanbHOU cdepe,
UCII0JIb30BATh 3HAHUS
10 MPaBOBOM M (PUHAHCOBOMU
IPAMOTHOCTH B Pa3JIMYHBIX
YKH3HEHHBIX CHTYaIHSIX

JlnyHOCTHBIE  pe3yNbTaThl JOJDKHBI ~ OTPAXKaTh
B YaCTH: JyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSA:

- c(pOpMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI,
ATUYECKOTO MOBEJACHUS;

- CHOCOOHOCTH OLIEHHMBATh CUTYAlMI0 U MPUHUMATb
OCO3HaHHBIEC PEUICHUs, OPUCHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IIOCTPOCHUE
yCTOMYMBOTO OyyIIEro;

- OTBETCTBEHHOE OTHOLIEHUE K CBOUM POIUTEISIM
U (WIK) ApYyTUM 4JI€HaM CeMbHU, CO3JaHHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  TPHUHATHUS  LEHHOCTEH
CEMENHON KW3HU B COOTBETCTBUHM C TPAIULMSIMHU
HapozoB Poccuu;

MertanpeameTHbIe pe3yabTaThl TOJDKHBI OTPAXKaTh:
OBnazgeHue  YHHUBEPCAIbHBIMU  PETYJISITUBHBIMHU
JNEUCTBUSAMMU:

a) cCaMOOpTraHU3AIIHS:

- CaMOCTOSATEIbHO OCYIIECTBIISTH MO3HABATEIbHYIO
NeSITeNIbHOCTh, BBISIBISITH ~ MPOOJIEMBI,  CTaBUTh
u dhopmynupoBaTh COOCTBEHHBIC 3a71a4u
B 00pa3oBaTENbHON JAEATETbHOCTH U YKHU3HEHHBIX

CUTyaIlMsIX; CaMOCTOATEIbHO COCTaBJATh IUIaH
pelieHrss MpoOJeMbl C  yYeTOM  HMMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEH
M TPEeArnovYTeHWH;  JaBaTh  OICHKY  HOBBIM
CUTYaIHIM;

0) CAMOKOHTPOJIb:
HCIIOJIB30BAaTh IIPHUEMEI pe(i)ﬂeKCI/II/I JUIA  OLICHKH

MP61. BnageHne MeToaaMu A0OKa3aTeNbCTB, alropuTMaMm peLleHus
3ajay; yMeHue dopmynumposatb onpepeneHus, AKCUOMBI
M TEeopeMbl, MPUMEHSTbL UX, MPOBOAUTL AOKa3aTesIbHble PacCyXXaeHus
B XO[€e pelleHns 3ajay;

MP64. YMeHue onepupoBaTb MNOHATUAMU: PYHKUMSA, HeNpepbiBHas
dyHKUMA, Npou3BOAHas, NepBoobpasHas, onpefeneHHbIi MHTerpan;
YMeHWe HaxoauTb NPOU3BOAHbIE 3IEMEHTAPHbIX GYHKLUMUI, UCNOb3Ys
CNpaBoYHble MaTepuasbl; UCCNeAoBaTb B MPOCTEMLLMX  CAyyasx
YHKUMM Ha MOHOTOHHOCTb, HaxoauTb HanbobluMe
M HaMMeHblUMe 3Ha4YeHUs QYHKUMIA; CTPOUTbL FrPadrKM MHOIOYNEHOB C
MCNOMIb30BaHMEM annapata MaTeMaTUYeCcKOro aHasiM3a; NPUMEHSTb
NPOU3BOLHYIO npu peLueHnn 3apad
Ha  [BWKEHME; pelaTb MPaKTUKO-OPUEHTUPOBAHHbIE  3aauun
Ha HaubosiblUMe M HaUMEHblUME 3HAYEHWS, Ha HaXOXAEeHWe NyTu,
CKOPOCTU U YCKOPEHUS;

MNP65. YMeHne onepupoBaTb MOHATUAMMU: pauUMOHasbHas GYHKUMS,
nokasatenbHas OQYHKUMA, CcTeneHHas OQyHKUMS, JsorapndmMmyeckas
OYHKUMA, TpUroHOMeTpuyeckue GYHKUMK, obpaTHble  QYHKUUK;
YMEHME CTPOUTb TpPaduKM M3YYEHHbIX OYHKLUWMR, WCMNOJIb30BaTb
rpaduKu Mpu M3y4eHUU MpoOLLECCOB U 3aBUCMMOCTEMN, MpPU peLUEHUMU
3ajay M3 ApYruMx y4yebHbIX NpegMeToB U 3aJay M3 PeanbHOMN XKU3HW;
BblpaXkaTb GOpMyaMm 3aBUCUMOCTU MEXIY BEJIMYNHAMM;

MP66. YMeHue peLuaTb TEKCTOBbIE 3aJa4M PasHbIX TUMOB (B TOM uucie
Ha MNPOUEHTbI, AO/MM WM 4acTu, Ha [ABMXKEHWe, paboTy, CTOMMOCTb
TOBapPOB W YCAYT, HAJIOTU, 3a4a4M M3 061acTU YNPaB/IeHUS JINYHBIMU U
CceEMENHbIMM  GUHAHCAMM); COCTaBAATb  BbIPAXKEHUS, YpPaBHEHUS,
HEpaBEHCTBA M MX CUCTEMblI MO YCIOBMIO 33434M, WCCAenoBaTtb
noJlydeHHOE peLleHne U OLEeHNBATL NPaBAONOLOOHOCTL Pe3yIbTATOB;
MNP67. YMeHMe onepupoBaTb NMOHATUSMU: cpeaHee apudMeTUYHecKoe,
MegunaHa, Haubonbllee N HAaMMeEHbLLEe 3HaYeHUs, pa3Max, aucnepcus,
CTaHAapTHOE OTK/JOHEHWE YMCNOBOrO Habopa; yMeHWe W3BNEeKaTb,
MHTEpnpeTMpoBaTb MHPOPMaLMIO, NpeacTaBleHHY0 B Tabauuax, Ha
AuarpaMmax, rpadukax, OTparkaroLLyto CBOMCTBA PeasibHbIX MPOL,ECCOB
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CHUTYyalluH, BHIOOPA BEPHOTO PEIICHMUS;

- yMeTb OLEHUBaTh PHUCKHU U CBOEBPEMEHHO
MNPpUHHUMATh PCIICHUSA 11O UX CHUIKCHUIO,

B) SMOIMOHAIBHBIA HWHTEIJIEKT, IMPEIOoJIararonui
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEH CTPEMIICHUE
K JOCTMXKCHHUIO 1TCIW U YCICXYy, OINTUMU3M,

M ABNEHWUI; npeacTaBAAaTb MHOOPMALMIO C MOMoUIbo Tabauy, u
AmnarpaMM; UccnefoBaTb CTaTUCTMYECKME fAaHHble, B TOM 4ucCie C
npuMeHeHneM rpapuyeckmx MeToA0B N SNEKTPOHHbIX CPEACTB;

MP68. YMeHue onepupoBatb MOHSATUAMU: C/Ay4Y4alHbIA OMbIT W
c/lydaiHoe cobbiTUe, BEPOSTHOCTb C/Ay4yalHOro cobbiTUs; yMeHue
BbIYMCNSATb BEPOSTHOCTb C MCMOJIb30BaHMEM TpadpUUECKUX METO/I0B;
NPUMEHATb  GOPMYJIbl  C/IOXKEHUS U YMHOXEHUSI BEPOSITHOCTEN,
KOM6uHaTopHble $GaKTbl U GOPMYAbI NPU peLleHnn 3a[ad; OLLeHMBaTb

WHUIMATUBHOCTh, YMEHHE JIEMCTBOBATh, HCXOJHS | BEpOATHOCTU peanbHbIX cobbITHi; 3HaKOMCTBO
U3 CBOMX BO3MOKHOCTEH; CO C/ly4alHbIMM  BEAMYMHAMM; YMEHWE MNPUBOAUTL  MPUMEPDI
- DMIATHH, BKIOYAKONIEH CMOCOGHOCT TIOHMMATh | NPOABAEHUA 3aKOHa 60/1bLLNX umncen B NPUPOIHBIX
SMOLIMOHAJIBHOE COCTOSIHUE [JPYIUX, Y4YHUTHIBATh ¥ OBLLECTBEHHbIX ABNIEHMSX; . .
MNP614. YmeHue BbibMpaTb MNOAXOOAWMIA  U3YYEHHbIN  METOJ,
€ro npu OCYILIECTBJICHUNA KOMMYHUKAaLIUY,
ONs pelleHMs  3afadM, pacrosHaBaTb MaTemaTuyeckue bakTbl
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHHIO; M MaTeMaTuyecKme MofieNIn B NPUPOHbIX U OBLLECTBEHHbIX ABIEHUAX,
- CONMaJIbHBIX HaBBIKOB, BKIIIOYAIOIIUX | g pckyccTBe; yMEHUE NPUBOAUTD NPUMEPbI MaTEMaTUYECKMX OTKPbITUIA
CIIOCOOHOCTD BBICTPAWBATh OTHOWLICHHUA C JAPYTHMH | POCCMINCKOM M MMPOBOM MaTeMaTUHECKON HAYKM
JIObMH, 3a00TUTBCS, TMPOSIBIATH HHTEPEC W
paspeniaTbh KOHQIUKThI
OK 04. DddexTuBHO | JIMUHOCTHBIE — pe3yJbTaThl  JOJKHBI ~ OTpakaTh | MP67. YMeHue onepupoBaTb MOHATUAMM: cpefjHee apudMeTn4eckoe,
B3aUMOJICHICTBOBATh B YACTU: LEHHOCTH HAy4YHOTO MO3HAHMS: OCO3HAHMe | MeA1aHa, Hanbonbluee u HaumeHbllee 3Ha4eHMs, pasMax, AUCnepcus,

u pa60TaTB B KOJIJICKTHBEC
n KOMaHAC

LIECHHOCTH HAy4YHOW JIeSITEJIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh TMPOCKTHYIO U HCCIEI0BATEIBCKYIO
NEATEIbHOCTh UHIWBUAYAIBHO U B TPYIIIE
MerarpeamMeTHbIE pe3yIbTaThl TOJKHBI OTPAXKATh:
OBilaiecHue yHUBEPCATbHBIMU KOMMYHHKATUBHBIMU
JIEHCTBUSIMU:

0) COBMECTHasl IeATEeIbHOCTb:

- T[OHMMAaTh U HCHOJB30BaTh IPEUMYIIECTBA
KOMAaH/IHOW ¥ MHANBUIYaJIbHON PabOTHI;

- TPUHUMATHL 1EIM COBMECTHOW JIESITEIbHOCTH,
OpraHu30BbIBaTh W KOOPJIUHHUPOBATH JEUCTBUA IO
€€ JIOCTIDKCHMIO: COCTaB/IATh IIJIaH JICHCTBUM,
pacnpenenarb pojau ¢ y4eTOM MHEHUM yYaCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM PaboTHI;
OBjajgeHNE  YHUBEPCAJIbHBIMU  PETYJISITHBHBIMHU

CTaHAapTHOE OTK/JIOHEHWE YMCNOBOro Habopa; yMeHWe W3BNEKaTb,
MHTEepNpeTMpoBaTb MHOOPMaUMIO, NPeACTaBAeHHY0 B Tabauuax, Ha
AnarpaMmax, rpadukax, oTpakatoLLyto CBOMCTBA peasibHbIX NPOLLECCOB
M SBAEHUN; NpeacTaBAsTb MHOOPMAUMIO C MOMOLLbID Tabauy, K
AmnarpaMM; UccnefoBaTb CTaTUCTMHECKWME f[aHHble, B TOM 4ucie C
npuMeHeHneM rpadpuyeckmx MeTo0B U SNEKTPOHHbIX CPEACTB;

MP68. YMeHue onepupoBatb MOHATUAMU: CAy4YalHbIA OMbIT W
CNyvyalHoe co6biTUEe, BEPOSTHOCTb CJly4alHOro CoObITUS; YMeHue
BbIYMCNATL BEPOSTHOCTb C MCMOJIb30BaHMEM TpaduyecKux MeTO/O0B;
NPUMEHATb  GOPMYJIbl  CNOXKEHUS U YMHOXEHUS BEPOSTHOCTEW,
KOMBUHaTopHble $aKTbl MU GOPMY/bI NPU peLleHnn 3aay; OLEeHMBaTb
BEPOSATHOCTU peasibHbIX COOLITUIM; 3HAaKOMCTBO CO  C/yYalHbIMM
BE/IMYMHAMM; YMEHWe MPUBOAUTL MpPUMeEpPbI MPOSBAEHUS 3aKOHA
60/1bLLINX yncen B NPUPOAHbIX
M O6OLLECTBEHHbIX ABJIEHUSIX;

MP614. YMeHue BbIOMpaTb NOAXOAALWMMA WU3YYEHHbIN MeTog, AN
pelleHns  3aaauu, pacnosHaBaTb  MaTemMatuyeckme  aKTbl
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JECUCTBUSAMMU:

T') IPUHATHE ce0s U APYTHUX JIOJICH:

- IPUHUMATh MOTHBBI U apTyYMEHTBI JPYTHX JIOACH
IIPU aHAJIM3€ Pe3yIbTaTOB JAESITebHOCTH;

- MPU3HABATh CBOE MPABO U MPAaBO JIPYTHX JIOACH
Ha OIIHOKH;

- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TIO3HUIIHH
JPYTOro 4yejoBeKa

M MaTeMaTUyecKkMe MoaeIn B MPUPOAHbIX U OBLLECTBEHHBIX ABNEHUSIX,
B UCKYCCTBE; YMEHUE NPUBOAMUTL MPUMEPLI MaTEMATUYECKUX OTKPbITUI
POCCMINCKOM U MUPOBOI MaTeEMaTUYECKOM HaYKK

OK 05. OcymectBisiTh
YCTHYIO ¥  MHUCHBMEHHYIO
KOMMYHHKAIUIO

Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickon denepannu
C yueToM ocoOeHHOocTel
COLIMAJIBHOTO U KYJIbTYPHOI'O
KOHTEKCTa

JlnyHOCTHBIE  pE3yJbTAaThl  JTOJKHBI
B YaCTH: 3CTETUYECKOTO BOCITUTAHUS:

- DCTETHUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas
ACTETUKY OBbITa, HAYYHOTO W  TEXHUYECKOTO
TBOpPYECTBA, CIIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHMI;

- CIIOCOOHOCTH BOCHPHHHUMATH PA3JIMYHBIC BHIBI
HUCKYCCTBa, TPAJWIMK W TBOPYECTBO CBOETO U
JOPYTUX  HApoJIOB, OIIyIIAaTh  3MOIMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

MerarnpeameTHbIe pe3yabTaThl TOJKHBI OTPAXKATh:

OBnazieHue YHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU
JICHCTBUSAMMU:

a) oOOmmeHue: - OCYIIECTBIATh KOMMYHHUKAITUH
BO Bcex c(hepax jKU3HU;

- pacmo3HaBaTh HeBepOaIbHBIC CPEJCTBA OOIICHUS,
MOHUMAaTh  3HAYCHHE COIIMAJIbHBIX  3HAKOB,
pacro3HaBaTh MIPEATOCHUTKH KOH(JIMKTHBIX

CUTYaIlUi ¥ cMATYaTh KOH(DIUKTHI,
- pasBepHYTO M JIOTMYHO W31araTb CBOK TOYKY 3PEHUS C
MCNO/Ib30BaHNEM 513bIKOBbIX CPEACTB

OTpa)kaTh

MP61. BnageHne mMeToAaMu O0Ka3aTeNbCTB, alropMTMaMm peLleHus
3a4a4; yMeHune GbopMynnpoBaTb ONpeaeneHnsi, akcMoMbl U TEOPEMBI,
NPUMEHATb WX, MPOBOAUTL [OKa3aTesibHble PacCy)KAEHUS B Xohe
pelueHus 3agay;

MP68. YMeHue onepupoBatb MOHATUAMU: CAy4alHbIA OMbIT W
c/lydaiHoe cobbiTUe, BEpPOSATHOCTb C/Ay4yalHOro cobbiTUs; yMeHue
BbIYMCNATb BEPOSTHOCTb C MCMOJIb30BaHMEM TpadUyecKMx MEeTO/0B;
NPUMEHATb  GOPMYJIbl  C/IOXKEHUS U YMHOXEHUS BEPOSITHOCTEN,
KOMGUMHaTOpHble $aKTbl U GOPMY/bl NPU pPELIEHNN 3a[a4; OLEHUBATb

BEPOSTHOCTU peanbHbIX CObbITUIA; 3HAKOMCTBO
CO CNyYalHbIMM  BE/JMYMHAMW; YMEHWE TNPUBOAUTbL  MPUMEPDI
NposIBNEHUS 3aKOHa 60/bLLMX yucen B NPUPOAHBIX

M OBLLECTBEHHBIX SIBNEHUSAX;

MNP69. YMeHne onepupoBaTb MOHATUAMM: TOYKA, NPsSMas, NMAOCKOCTb,
NPOCTPAHCTBO, [ABYrpPaHHbLIA  YroJ, CKpelmBalolWmecs Mpsmble,
napannenbHocTb 7 neprneHAMKyAspHOCTb NpsIMbIX
M TJIOCKOCTEN, YroNl MeXAy MpsAMbIMU, Yrosi Mexay npsaMon
M MNJIOCKOCTbIO, YrOosl MeXJAy TMJIOCKOCTAMMW, PAcCTOsiHWE OT TOYKM
0O MNJIOCKOCTU, PACCTOSHWE MeXAy MNPSAMbIMU, PACCTOAHWE Mexay
NAOCKOCTAMU; YMEHME UCMOJIb30BaTb MPU pPeLleHNN 33434 U3YYEHHble
daKkTbl U TeopeMbl MNAHUMETPUN; YMEHUE OLLEeHMBATb pa3Mepbl
06BHEKTOB OKPYXKAOLWEro MUPA;

MP610. YMeHMe onepupoBaTb MOHATUSMU: MHOFOFPaHHUK, CceYyeHue
MHOrOrpaHHuKa, Ky6, napannenenvnes, npMsma, nupammaa, éburypa u
NOBEPXHOCTb BPALLEHUS, LMAMHAP, KOHYC, wWap, cdepa, cevyeHus
burypbl  BpalleHusi, MAOCKOCTb, Kacawowasncs coepbl, UUAMHAPA,
KOHYCa, MOWajb MOBEPXHOCTM MMpaMuabl, MpPU3Mbl, KOHYCa,
uManHApa, naowaab chepbl, 06BLEM Kyba, MPAMOYroJibHOro
napannenenunega, NuMpamuabl, NpuUsMbl, UMAWMHAPA, KOHyCa, Wapa;
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yYMeHUe M306pa)KaTb MHOrorpaHHuUKu
N MNMOBEPXHOCTU BpalleHnda, HUX Cce4eHnAa OT pPyKn, C NnoMoLbro
YEePTEXHbIX UHCTPYMEHTOB WU 3/IEKTPOHHbLIX CpeacTtB; YMEHue

pacno3HaBaTb CMMMETPUIO B MPOCTPAHCTBE; YMEHME pacrno3HaBaTtb
NpaBUIbHblE MHOTOrPaHHUKW;

nr611 YMeHune onepuposaTtb MOHATUAMMN: ABWKeHue
B MPOCTPaHCTBE, NOA06HbIE GUIypbl B MPOCTPAHCTBE; UCMOJ/b30BaThb
OTHOLWIEHWE NJoWwaAel NOBEPXHOCTEM U OOBEMOB MOAOGHBLIX GUryp
npu peLleHnn 3a4ay;

MP612. YMeHUe BbIYUCAATL FeOMeTpUYEecKne BenUYnHbI (A1uHa, yron,
naowanb, o6beM, MNAOLLAAb MOBEPXHOCTM), MCMOJMb3Ys M3YyYeHHble
dopMynbl U MeTOAbI;

MNP613. YMeHuMe onepupoBaTb MOHATUSMU: MPAMOYrosibHas cucTema
KOOpPAMHAT, KOOpAMHAaTbl TOYKM, BEKTOpP, KOOpAMHATbl BEKTOpa,
CKansapHoe Npou3BefeHne, YToNl MeXay BEKTOpaMu, CYyMMa BEKTOPOB,
Npou3BefeHNEe BEKTOPA Ha UYUC/IO; HAXOAUTb C MOMOLLBI M3YYEHHbIX
dopmyn KoopauHaTtbl cepefmHbl OTpeE3Ka, PacCTOsHWE MeXAy ABYMS
TOYKaMu;

MP614. YMeHue BbIOMpPaTb MNOAXOAALMIA  U3YYEHHbIA  METoj,
ONS pelleHUs 33Jauu, pacnos3HaBaTb MaTematuyeckue  dakTbl
M MaTeMaTuyeckme MoAeiv B NPUPOAHbIX U OOLLLECTBEHHbIX SBJEHUSX,
B UCKYCCTBE; YMEHUE NMPUBOAMUTE NPUMEpPbl MaTeMaTUYECKUX OTKPbITUM
POCCMINCKOM U MUPOBOI MaTeEMaTUYECKOM HaYKK

OK 06. ITposiBisATE
rpa)aaHCKO-
NAaTPUOTHYECKYIO TO3ULHNIO,
JI€MOHCTPHUPOBATh
OCO3HAaHHOE MIOBE/ICHUE
Ha  OCHOBE  POCCHICKHX

JInyaOCTHBIC PE3YIbTAThI JOJIZKHBI OTpaxaTb
B 4aCTH:
- TrpaxJ1aHCKOTr'O BOCIIUTAaHUA: IMPUHATHUC

TPAAUIIUOHHBIX HAITMOHAJIBHBIX, 06H_IC‘IGJ'IOBC‘ICCKI/IX
TYMaHHUCTUYCCKUX U JCMOKPATUICCKUX HCHHOCTCﬁ;
-IIaTPUOTHYCCKOI'O BOCIIMTAHUSA:

MP61. BnageHne mMeToAamMu O0Ka3aTeNbCTB, aAropuTMaMm peLleHus
3a4ay; yMeHue dopmynumposatb ornpepeneHus, AKCUOMBI
M TEOPEMBbI, MPUMEHSTb UX, MPOBOAUTL AOKA3aTe/IbHble PACCYXXAeHUA
B XO[€ pelleHns 3ajay;

MP64. YMeHue onepupoBaTb MNOHATUAMU: (YHKUMS, HenpepbiBHas
®YHKUMSA, Npou3BOAHas, NepBoobpasHas, onpenesieHHbIn MHTerpan;
YMEHME HaxoAuTb NPOU3BOAHbIE 3/IEMEHTAPHbIX QYHKUUI, NCMOJb3YA

AYXOBHO-HPAaBCTBCHHBLIX [ HCHHOCTHOC OTHOHMICHUC K TOCYyAapCTBCHHLBIM CrpaBoYHble MaTepuanbl; MUCCNeAoBaTb B MPOCTEMILUMX  CAyYasiX
LIECHHOCTEH, B TOM YHCJIE | CAMBOJIAM, HUCTOPUYECKOMY U MIPUPOTHOMY | $yHKUMM Ha MOHOTOHHOCTb, HaxoauTb Hanbosblune
C yYE€TOM TapMOHM3ALUHU | HACIEAUIO, IMMaMITHUKAM, TpaJulludM HapoA0B | Y HaUMEHbLLIME SHaYEeHUA GYHKUMI; CTPOUTL TPadUKM MHOTOUIEHOB C
MEXHAIIMOHAILHEBIX POCCI/II/I, TOCTHKEHUSIM POCCI/II/I B HaYKe, I/ICKYCCTBC, MCNONIb30OBaHMEM arnmnapata MaTeMaTU4eCKoro aHaanmsa; NpUMEHATb
u MEKPENUIHO3HBIX | CIIOPTE, TEXHOJIOTHAX U TPYIIE; NPOU3BOAHYIO npu petieHiu 3afad
o Ha ABWXEHUE; pewaTb NMPaKTUKO-OPUEHTUPOBAHHbIE 3aja4un
OTHOIIICHUH, MPUMEHSATH | MeTanpeaAMETHbIE Pe3yabTaThl JOJKHBI OTPa’KaTh:
Ha HambonbluMe U HauMeHblune 3Ha4e€HnA, Ha HaXoXaeHue nytu,
CTaHIApTHI OBnazieHue  YHHUBEPCAJIBHBIMU  PETYJSITUBHBIMHU CKOPOCTY 1 YCKOPEHMS;
AHTUKOPPYIIIMOHHOTO JCHCTBUSMH: B)  OMOIMOHAJIBHBIA  MHTEIUICKT,
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IOBEICHUA Hpeﬂnoﬂarammﬂﬁ C(bOpMHpOBaHHOCTBZ MNP66. YMeHune pewaTb TEKCTOBbIE 3a4a4N Pa3HbIX TUMOB (B TOM 4yucne
--CaMOCO3HAHWU, BKJIFOYAIOIIETO CIIOCOBHOCTEL | Ha MPOUEHTbI, JO/M M 4YacTW, Ha ABWXKEeHue, paboTy, CTOMMOCTb
IOHNMATh CBOE IMOIHOHATBHOE COCTOSHUE, BUIETH TOBap“OB W YCNyr, Hanoru, 3aa4n M3 061actu ynpaBaeHUs INYHbIMU U

. | cemeitHbIMM duHaHCAMKM); COCTaBAATbL  BbIPaXKEHMUs, YpPaBHEHUS,
HAIpaBJICHUS pa3BuTUsA CcOOCTBEHHOM
. 6 6e: HepaBeHCTBA WM MX CUCTEMbl MO YCAOBUIO 33ajayu, MCCAefoBaTb
OMOIMOHATEHON C(bepH’ BITh YBCPCHHBIM B CCOC, noJlyd4eHHOe peLleHne 1 OLEeHNBaTbL NPaBAONOLO0OHOCTL pe3y/bTaToB;
- CaMOoperyJIMpoBaHus, BKIIFOYAIOWIETO | P67, YMeHue onepupoBaTb MOHATUAMM: cpefHee apudMeTnyecKoe,
CaMOKOHTPOJIb, YMCHUC NpUHHUMATH MeAuaHa, Haubosbluee U HauMeHbLUee 3Ha4YeHUs, pa3Max, Aucrnepcus,
OTBECTCTBEHHOCTH 3a CBOC ITIOBCACHUC, CIT0OCOOHOCTH CTaHOAPTHOE OTK/JIOHEHME YUC/IOBOrO Habopa; yMeHWe W3BAeKaTb,
aganTupoBaThbCd K OMOIMOHAJILHBIM H3MEHCHUSM | WHTEPNPETUPOBATL nHdopMaLmio, NPeACTaB/ieHHY0 B Tabamuax, Ha
H TIPOSIBIISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY' p,marpaMMzix, rpadukax, oTparkatoLLyto CBOMCTBA peasibHbIX npgu,eccos
_ BHyTpeHHeil MOTHBAIIUH, BKITIOYAIOLIIEHT M sABNEHUN; NpeacTaBAsTb MHOOPMaUMO C MoMoubo Tabauy u
AnarpaMM; uccnefoBaTb CTaTUCTUYECKME [aHHble, B TOM uucie
CTPEMIICHUE K JOCTHXKCHHUIO INCIWM W YCIEXY,
. C NpUMeHEeHneM rpadryecknx MeToA,0B U 3NIEKTPOHHbIX CPEACTB;
ONTUMH3M, HHUIINATUBHOCTE, YMCHHUC JACUCTBOBATD, | npgg.  ymenue onepupoBaTb  MOHATUAMWU:  C/IlyYaMHbIA  OMbIT
HCXOI1 U3 CBOMX BO3MOJXXHOCTCH, M cNyvyaitHoe cobbiTMe, BEpPOATHOCTb C/y4allHOro CO6bITUSA; YMeHue
- SMIIATHH, BKIIOYAIOMIEH CHOCOOHOCTh HMOHUMATH | BbIYUCASTL BEPOSITHOCTb C MCMO/Mb30OBAHUEM rpadUYecKuX METOAOB;
SMOLMOHAILHOE COCTOSIHUE NAPYTUX, YYUTHIBATE €r0 | MPUMEHSTL  GOPMY/IbI  CNOKEHMS U YMHOXEHMUS  BEPOATHOCTEM,
IpPH OCYLIECTBICHMU KOMMYHHUKAIUM, CIOCOOHOCTH KOMbUHaTOpHble daKTbl M GOPMYbI NPU peLleHMn 3ajay; OLeHMBaTb
K COYYBCTBHUIO U CONEPEKUBAHHIO; BepOﬂTHOCTVM peanbHbIX cobbITUIA; 3HAaKOMCTBO
CO C/lyYalHbIMW  BEJIMMMHAMM; YMEHMEe TMPUBOAUTL  MNPUMEpDI
- COHAIBHBIX HaBBIKOB, BKJIFOYAFOIIIUX
6 nposiBAeHUs 3aKOHa 601bLUNX yucen B NPUPOAHbIX
CIIOCOOHOCTH BBICTpaWBAaTh OTHOHMICHUA C APYTIUMHU 1 OBLLECTBEHHBIX ABNEHUSX;
JOJLMH,  3a00TUTBCS, TPOABIATH HMHTEPEC H | Mp614.  Ymenme BbIGMpaTb  MOAXOOALMI  U3YYEHHbIE  MeTog,
pasperaTb KOH(IUKTHI AN pelleHns  334ayv, pacrnosHaBaTb MaTeMaTuyeckne  akTbl
M MaTemMaTUyecKkMe MoLeIN B MPUPOLHbLIX U OOLLECTBEHHBIX SIBNEHUSX,
B UCKYCCTBE; YMEHWE NPUBOAMUTL NMPUMEPbI MaTEMATUYECKMUX OTKPbITUI
POCCMINCKOM M MUPOBOI MaTEMaTUYECKOM HaYKK
OK 07. CogeiictBoBath | JINUHOCTHBIE — pe3yJbTaThl  JOJDKHBI — OTpaxarh | [P61. Bnagenvne metojamu [0KasaTesbCTB, aropUTMamm pelleHmns

COXPAHEHHIO  OKpYXKaroIein
cpensl,
pecypcocOepexReHuto,
MIPUMEHSTh 3HaHUS
00 UW3MEHEHMH KJIMMATa,
IIPUHIUIIBI OepeKIIMBOro
MPOU3BOJICTBA, APPEKTUBHO
JICICTBOBATH

B YaCTU: HKOJIOTUYECKOIO BOCIIUTAHHUS:

- AKTUBHOE HENpUATHE MACUCTBUN, NPHUHOCAIINAX
BpeJl OKPYKaIOLLEH Cpeae;

- yYMEHHME MPOTHO3UPOBATH HEOJIArONpPUATHBIE
JKOJIOTUYECKHUE MOCIHEACTBUSA IPEAIPUHUMAEMBIX
JNEUCTBHN, TPEAOTBPAILATh UX;

- pacIIMpEeHUe OIbITa AEATEIbHOCTH YKOJIOTHYECKON
HaIlpaBJIEHHOCTH;

3apav; yMeHue dopmynumposatb ornpepeneHus, aKCUOMBI
M TEOPEMBbI, MPUMEHSTb UX, MPOBOAUTL AOKAa3aTesIbHble PacCyXXAeHus
B XO[€ pelleHns 3ajay;

MNP64. YMeHue onepupoBaTb MOHATUSMU: YHKUMS, HenpepbiBHas
dYHKUMS, Npou3BOAHas, NepBoobpasHas, onpenesieHHbIn UHTerpan;
YMeHWe HaxoAuTb NPOU3BOAHbIE 3IeMEHTaPHbIX GYHKLUMUI, UCNOb3Ys
CnpaBoYHble MaTepuanbl; UCCAeAOBaTb B MPOCTEMLLMX CAyYasx
YHKUMM Ha MOHOTOHHOCTb, HaxoauTb Hanboblime
M HaMMeHblUMe 3Ha4yeHUs QYHKUMIA; CTPOUTbL FPadrKM MHOMOYIEHOB C
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B UPE3BbIYANHBIX CUTYyaLUAX

MeramnpeameTHble pPe3ysbTaThl JOKHBI OTPAXaTh:
Osnanenue YHUBEPCATbHBIMH y4eOHBIMH
IIO3HABATCJIIbHBIMHA HeﬁCTBHﬂMHI

0) 6a30BbBIE UCCIIEIOBATEILCKUE ICHCTBUS:

- paspalaTelBaTh IUIAH pELIEHUS MpOOIEMBI C
Y4eTOM  aHallu3a HWMEIONIUXCS  MaTepHATbHBIX
Y HEMATEPHUAIBHBIX PECYPCOB;

- OCYHIICCTBIIATH  II€JICHAIPABICHHBIN
MepeHoca  CpeICcTB U Ccrmoco0OoB

B PO eCCHOHANBHYIO CPEY;

- YMCTB HepCHOCI/ITB 3HAHUS B HO3HaBaTeJ'IbHy}O
Y TIPAKTHYECKYIO 00JIaCTH KHU3HEACITCILHOCTH;

IIOMCK
NENCTBUA

OBJIaIIeHI/Ie YHI/IBepCEUII:HbIMI/I peFYJISITI/IBHBIMI/I
NEUCTBUSIMU:

0) CAMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHUTYyaIlUsM, BHOCHTH
KOppeKTI/IBLI B JACATCIIbHOCTD, OILICHHUBATHb

COOTBCTCTBHUEC PE3YJIbTATOB LICIIAM

MCMOJIb30BaHMEM annapaTa MaTeMaTUYeCcKoro aHaamsa; MpUMEHSTb
NPOU3BOAHYO npm peLieHnn 3ajay
Ha  JBWXEHWe; pelwatb  NPaKTUMKO-OPUEHTUPOBAHHbIE  334a4yum
Ha HaubosiblUMe M HaUMEHblUMEe 3HAYeHWs, Ha HaXOXAEeHue MyTu,
CKOPOCTU U YCKOPEHUS;

MNP65. YMeHne onepupoBaTb MOHATUAMMU: pauUMOHasbHas GYHKUMS,
nokasatenbHas OQYHKUMA, CcTeneHHas OQyHKUMS, JsorapndmMmyeckas
OYHKUMSA, TpUroHoMeTpuyeckue OYHKUMK, obpaTHble  QYHKUUK;
yMeHWe CcTpouTb rpaduKM U3yYeHHbIX YHKUMIA, WUCMNONb30BaThb
rpaduKM Npu M3y4eHUM MNPOLECCOB M 3aBUCMMOCTEN, MPU pelleHumn
3a/ay M3 ApYruMx y4yebHbIX NpesMeToB U 333y M3 PeanbHOMN XKU3HW;
BblpaXkaTb GOpMyaMm 3aBUCUMOCTU MeX Y BEJIMYNHAMMU;

MP66. YMeHue pellaTbh TEKCTOBbIE 334a4M PasHbIX TUMOB (B TOM uncie
Ha MNPOUEHTbI, AO/MM W 4acTu, Ha [ABMXKEeHWe, paboTy, CTOMMOCTb
TOBApOB W YCAYr, HAaOTW, 3a434M U3 061acTV ynpaBaeHUs IMYHbIMU U
CceEMENHbIMM  GUHAHCAMM); COCTaBAATb  BbIPAXKEHWUS, YpPaBHEHUS,
HEepaBeHCTBA WM MX CUCTEMbl MO YCAOBUIO 33jayu, MUCCAefoBaTb
noJlydeHHOE peLLleHne 1 OLEeHNBATL NPaBAONOLOOHOCTL Pe3yIbTATOB;
MP68. YMeHMe onepupoBatb MNOHATUAMU:  CAYYaWHbIA  OMbIT
M Cc/lydaHoe CcOoObITUe, BEPOSTHOCTb C/ly4alHOro cobbiTUs; YMeHue
BbIYMCNATL BEPOSTHOCTb C MCMOJIb30BaHMEM TpadUyeCcKMX METO/0B;
NPUMEHATb  GOPMYJIbl  CNOXKEHUS U YMHOXEHUS BEPOATHOCTEW,
KOMBUHaTopHble $aKTbl U GOPMY/bl NPU pelleHnn 3aay; OLEeHMBaTb

BEPOSTHOCTU peanbHbIX CobbITUIA; 3HAKOMCTBO
CO CNYyYalHbIMM  BE/JMYMHAMW; YMEHWEe TNPUBOAMTbL  MPUMEPDI
NposIBNEHUS 3aKOHa 60/IbLLMX yucen B NPUPOAHBIX

M OBLLECTBEHHBIX SIBNEHUSAX;

MNP69. YMeHne onepupoBaTb MOHATUAMM: TOYKA, NPsSMas, NMAOCKOCTb,
NPOCTPAHCTBO, [ABYrpPaHHbIA  YroJ, CKpelmBalolWmecs MpsaMble,
napannenbHocTb 7 neprneHAMKyAspHOCTb NpsIMbIX
M TJIOCKOCTEN, YroN MeXAy MpsAMbIMU, Yrosil Mexay npsaMon
M MNJIOCKOCTbIO, Yrosl MeXJAy TMJIOCKOCTAMMW, PAcCTOsiIHUE OT TOYKMU
0O MNJIOCKOCTU, PACCTOSHWE MeXAy MNPAMbIMU, PACcCTOAHUE Mexay
NIOCKOCTAMU; YMEHME UCMOJIb30BaTb MPU pPeLeHNN 33434 U3YYEHHblE
daKkTbl U TeopeMbl MNAHUMETPUN; YMEHUE OLLEeHMBATb pa3Mepbl
0OGDBEKTOB OKPYXKAIOLLErO MUPA3;

MP610. YMeHMe onepupoBaTb MOHATUSMU: MHOFOFPaHHUK, CeYeHue
MHOrOrpaHHUKa, Ky6, napananenenvnes, npMsma, nupammaa, durypa u
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NOBEPXHOCTb BPALLEHUS, LMAMHAP, KOHYC, wWap, cdepa, cevyeHus
durypbl  BpaleHusi, TMJIOCKOCTb, Kacawwasacs codepbl, UWIMHAPA,
KOHyCa, TMJIOWaAb MOBEPXHOCTM MNMpaMugbl, TMpPU3Mbl, KOHYCa,
uMnmMHapa, naowaab cdepbl, 06bEM Kyba, MPSAMOYroOJibHOro
napannenenuvnega, nNupamuabl, NPusMbl, UUMAWHAPA, KOHYCa, LIapa;
yMeHue n3obpaxatb MHOrOrpaHHUKM
M TMOBEPXHOCTM BPALWEHUS, MX CEYEHUS OT PYKU, C MOMOLLbIO
YepTeXXHbIX MHCTPYMEHTOB W  3/IEKTPOHHbLIX CPeAcTB; YMeHue
pacrno3HaBaTb CMMMETPUIO B MPOCTPAHCTBE; YMEHME pacrno3HaBaTtb
npaBUbHblE MHOTOIPAaHHUKW;

nrP611 YMeHune onepuposaTtb MOHATUAMMN: OBUXeHne
B MpoCTpaHcTBe, NofobHble ¢urypbl B MPOCTPAHCTBE; UCMOJb30BaTh
OTHOLLEHWE nJowanen NoBepxHocTelm M o6bLEMOB NOAO6HbLIX GUryp
npu peleHnn 3a4au4;

MP612. YMeHUe BbI4UCAATL TeOMeTpUYecKne BeandnHbl (aauHa, yron,
niowanb, o6beM, Miowaib MOBEPXHOCTM), UCMO/b3Ys M3y4YEHHble
dopmysibl U MeTOAbI;

MP613. YMeHne onepupoBaTb MOHATUAMU: MPSIMOYroJibHasi cUCTeMa
KOOPAWMHAT, KOOPAMHATbl TOYKM, BEKTOpP, KOOPAMHATbI BEKTOPa,
CKansapHoe NpousBefeHune, Yron Mexay BEKTOpaMu, CYMMa BEKTOPOB,
npou3BefeHNe BEKTOPA Ha YMC/I0; HAXOAUTb C MOMOLLbIO U3YyYEHHbIX
dopmMyn KoopauHaTtbl cepefMHbl OTpe3Ka, PaccTosiHMe MeXAy ABYMS
TO4YKaMu;

MP614. YMeHue BbIOMpaTb MOAXOAALWMIMA  MU3YYEHHbIA  METoq,
0N pewleHMs  33[ayu, pacnosHaBaTb MaTemaTtuyeckue  akTbl
M MaTemMaTUyecKkMe MoLeIN B MPUPOLHbLIX U OOLLECTBEHHBIX SIBNEHUSX,
B UCKYCCTBE; YMEHWE NPUBOAMUTL NMPUMEPbI MaTEMATUYECKMUX OTKPbITUI
POCCMINCKOM M MUPOBOI MaTEMaTUYECKOM HaYKK
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2. CTpyKTypa M coaepkaHue TUCHUILTHHbI

2.1. O0beM JUCUMILIMHBI U BUAbI y4eOHO# padoThl

Ounas ¢popma

Bua y4eOHoii paGoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHIIIHHbI 232
BT. U.:

TEOPETHUECKOE 00yUeHne 118
IPAKTUYECKHUE 3aHATUS 99
Camocmosamenvhas paboma 4

IIpome:xxyTouHasi aTTecTanus (3K3aMEH)

11

3aounas ¢popma

Bupa yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOM JMCIHIIIHHBI 232
B T.4. B JopMe NpaKTHYECKOH MOATOTOBKH

BT. U..

TeopeTudeckoe o0ydeHue 8
NPAKTUYECKHUE 3aHATUSA 8
Camocmosamenvhas paboma 205

IIpome:xxyTouHasi aTTecTal U (PK3aMEH)

11
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2.2. TemaTu4yecKuii IJIAH M COlePKAHNE U CIUTIMHBI

Conep:xanue y4eOHOro MaTrepuasia (OCHOBHOE M POdecCHOHAIBHO

HaumeHoBaHue pa3jie/ioB . O0bem | Dopmupyembie
" TeM OPUEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM 4acOB | KOMIETCHIHH
MOYJIb (IPU HAJTUYMH)
1 2 3 4
OcHOBHOe co/iep:KaHue

Pa3nea 1. IloBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIBI 18

Tema 1.1. CoaepxaHue y4eOHOr0 MaTepuaia 2

Henp n 3anaun maremaTuku | [lenp u 3a7aun MaTeMaTUKU MIPH OCBOCHUU CIIEIMAILHOCTH. ba3oBble 3HAHUS U YMECHUS

npu OCBOEHHUH | IO MaTeMaTHKe B MPOGECCHOHATHHONW M B TIOBCETHEBHOW JESITETLHOCTH. MHOXKECTBO,

CIIECIIMATIbHOCTH. omnepainuu HajJ MHOKecTBaMH. Jlnarpammel Ditnepa—Benna. Mcnonab30BaHne TEOPETHUKO-

MHoO)kecTBa U JIOTHKA MHOKECTBEHHOTO ammapara [jIsi ONHCAaHUs peajbHbIX MPOIECCOB U SBJICHUU B
npoeCCHOHAIBHON JICSITEIBHOCTH, TPHU PEIICHWH 3aJad W3 JAPYTHX JUCIHIUIMH.
Ornpenenienue, Teopema, CIeACTBUE, 10Ka3aTEeIbCTBO

Tema 1.2. Coneprkanue yueOHOro MaTepuasa 2

Yucaa ¥ BLIYUCICHUSA Harypanbnabie u nensie yncina. [Ipu3sHaku AeIMMOCTH LENbIX 4YKcel. PanuoHanbHbIE OK 01,
ymcna. OOBIKHOBEHHBIC U JIECATHYHBIE IPOOH, MPOICHTHI, 06CKOHEUHbIE TIEPUOANYECKIE OK 02,
npobu. ApudmMeTrnyueckre orepanud ¢ paluoOHAIBHBIMUA YHCJIaMH, TpeoO0pa3zoBaHUs OK 03,
YUCJIOBBIX BhIpake€HUM. JlelicTBUTENbHBIE YMclia. PalMoHanbHbIE W UpPpPALMOHATIbHBIC OK 04,
yucia. ApudmeTuyeckrue onepanuu C JeUCTBUTENbHBIMU uMciaamMu. [IpubnnxéHHbie OK 05,
BBIUMCJICHUS], IPaBUJIa OKPYIJICHUS, TPUKHUIKA U OLICHKA pe3yJibTaTa BBIYMCICHUM OK 06

Tema 1.3 Coneprxanne yaeOHOro MaTepHraja 4 OK 07

Toxnecrsa u | ToxxgectBa M TOXKIECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHS.

TOXXACCTBCHHBIC HepagenctBo, pemenue HepaBeHcTBa. MeToa uHTEpBasioB. Pemienue 1enbix u 1poOHO-

npeoOpa3zoBaHHUs. palMOHAIBHBIX YPaBHEHMH W HepaBeHCTB. lIpuMeHeHMe ypaBHEHUH M HEPABEHCTB K

YpasHenus PEIICHUI0 MaTeMaTHYECKUX 3a/a4 W 3aJ1ad U3 Pa3IMYHbIX 00JlacTeld HAyKU U peabHOU

1 HCpaBeHCTEa *KU3HU. CUCTEMBI U COBOKYNMHOCTH PALIMOHAIILHBIX YPAaBHEHUN U HepaBeHCTB. CUCTEMBI
JMHEWHBIX YpaBHEHUN. PelleHne nmpukiagHbIX 3a/1ad C MOMOILIBI CHCTEMBI JIMHEMHBIX
ypaBHEHUH

Tema 1.4. IIpodeccnonanbHO OPHEHTHPOBAHHOE CcoOAep:KaHHe (CoAep:KaHMe NPHUKJIATHOTO 4

[IpouieHTHBIE  BBIYKCICHHS | MOAYJIS1)

B PO eCCHOHATBHBIX
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3a/1auax [Ipumenenne npoOeit W MPOLEHTOB AJIs PEIICHUS TPUKIATHBIX 3a7ad U3 Pa3THMYHBIX
oTpaciell 3HaHWK W pealbHON KU3HU. [IpuOMMKEHHBIE BBIYHCICHHS, IpPaBHIIA
OKpYTJICHUSI, TpPHUKUAKA W OICHKAa pe3ysbTaTa BBIYHCICHUH. Pa3Hbie CcmocoObl
BBIYHMCIICHHUSI TIPOIIEHTOB. [IpOlleHTHBIE BBIYMCICHHUS B TPO(ECCHOHANBHBIX 3a7adax.
[IpumeHeHne ypaBHEHU W HEPABEHCTB K PEIICHUIO MAaTEeMAaTUUYECKUX 3a/1ad U 3a7ad U3
Pa3IMYHBIX 00JIACTEH HAYKH M PeaTbHOMN KU3HU
Tema 1.5. CoaepxaHue y4eOHOr0 MaTepuaia 2
[TocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CHOCOOBI  3aJaHMsl  IMOCJeAOBaTeNbHOCTEH. MOHOTOHHBIC
U TIPOTPECCUU MOCIIeIOBAaTENhbHOCTH. ApudmeTnyeckass U reoMeTpudeckas mporpeccuu. beckoHedHo
yObIBaromasi reoMmeTrpuueckas mnporpeccus. Cymma OeCKOHEUHO YyOBIBarOIIEH
reomeTpuueckoi mporpeccud. Dopmyna CIOXKHBIX NpoLEHTOB. Mcmonbs3oBaHue
MIPOTPECCHH JIJIsL PEIICHHS pealIbHBIX 33724 MPUKJIATHOTO XapaKTepa
Tewma 1.6. Copneprkanue ydeOHOro MaTepuasa 4
®yHKIMU U rpapuKy OyHkius, crnocoObl 3amanus QyHknuu. [padux dyHknuun. BzaunmHO o0OpaTHBIE
¢ynakiuu. O6nacTh ompeseNieHuss 1 MHOXKECTBO 3HadeHwid (GyHKimu. Hymm dysknmm.
[TpomMeXyTKH 3HAKOMOCTOSTHCTBA. YEéTHBIC M HEUETHBIC (DYHKITMH
KonTpoabHas padoTa nmo pasaenay 1. BxogHoi KOHTpoJIb
Paznen 2. Crenenu u kopuu. CTeneHHas, nokasatejbHas U jorapupmuyeckasi GyHKIMHU 42
Tema 2.1. Conepxkanre yaeOHOT0 MaTepHraja 4
ApudmeTnueckuii KOpeHb ApudmeTnuecknii KOpeHb HaTypaidbHOU cTeneHd. JleiicTBus ¢ apudmeTHuecKuMu
N—OM CTEMeHHN. KOPHSIMU N—OW CTEIEHHU.
Tema 2.2 CopepxaHue y4eOHOr0 MaTepuaia 4 K01
Crenenn. CtangapTHas Crenens ¢ nensiM nokazareiaem. CtangapTHas GopMa 3almucH JeHCTBUTEILHOTO YHCIA. 8K 82’
(dbopma 3anucu Hcnonb3oBanne moaxosmie (Gpopmbpl 3alucu JTEUCTBUTEIBHBIX YUCEN IS PEIICHUs OK 03’
JEHCTBUTEILHOTO YHCIIa NpPaKTUYECKUX 3a7ad W TpelacTaBlieHus JaHHBIX. CTeneHb C  paldoOHAIbHBIM OK 0 5’
noka3ateneM. CBolicTBa creneHu. [IpeoOpa3oBaHue BRIpAXKCHUM, COACPKAIIUX CTEIICHU OK 0 6’
C PaIMOHAJILHBIM TTOKAa3aTelIeM OK 07’
Tema 2.3. CoaepxaHue y4eOHOr0 MaTepuaia 2
CrenenHas GyHKIHS CrenenHas QyHKIMS C HaTypaJdbHBIM M IENbIM MoKazareneMm. EE€ cBoiicTBa u rpaduk.
CBoiicTBa U rpadMK KOPHS N-0i CTCIICHU
Tema 2.4. Uppaunonansusie | Comeprkanue yueOHOro MaTepuana 6
YPAaBHECHHMsI M HEPABCHCTBA | Pemenune uppanroHaIbHBIX YPaBHCHUH U HEPABEHCTB
Tema 2.5. IlokazarenbHble | Comepxanue yueOHOTO MaTepHaia 6
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YpaBHEHHMS M HEpAaBEHCTBA

TTokazarenbHbIC YPAaBHEHUS U HEPABEHCTBA

Tema 2.6. ConeprkaHre yaeOHOro MaTepuajia 6
Jlorapu¢m uncna. Colictsa | Jlorapupm yuciaa. JlecsiTudHble W HaTypaibHble jorapudmel. I[IpeobpasoBanue
sorapu@moB BBIpQXXEHU, coiep KaluX Jorapu@mbl
Tema 2.7. TlokaszarenpHas | ComepikaHue yaeOHOr0 MaTepraja 8
u norapupmuueckas | [TokasarenbHas W Jjgorapudmudueckas (QyHKIHH, WX CBOMCTBA H  TpaduKH.
byHKIINH, ypaBHeHus, | Jlorapudmudeckue ypaBHEHUS 1 HEPABEHCTBA
HEpaBEHCTBA
Tewma 2.8. IIpodeccuoHabHO OPHEHTHPOBAHHOE COAep:KaHHMe (CoAep:KaHMe NPHUKJIIATHOIO 4
Jlorapudmsl B mpupojie MOIYJIs1)
Y TEXHUKE [Ipumenenne norapudma. Mcropust pazButus matemaTuku. Jlorapugmudeckas cupaib
B mpupoje. Ee maremaruueckue cBoiicTBa. Vcmonb3oBanue rpagukoB (GyHKIUNA 1S
HCCTIEIOBAHUS TTPOIIECCOB U 3aBUCUMOCTEH, KOTOPHIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3
pa3IMuHbIX 00JacTel HAYKU M PEaIbHOM JKU3HH
Tema 2.9. Coepkanrie yaeOHOro MaTepuraja 2
IIpuMeHeHMEe ypaBHEHUN, Hcnonb3oBanne rpadukoB (YHKIMNA [UIS pEIICHUS ypaBHEHMHA M JIMHEWHBIX CHUCTEM.
CHCTEM U HEPABEHCTB [IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MaTeMaTUYeCKUX 3a/1ay U
K PEIIEHUIO 3a71a4 3a7a4 U3 Pa3IMYHBIX 00JIACTEH HAYKHM M pPeaIbHOM KU3HH
KonTpoabHasi padora 1o pazaeny 2
Pa3znen 3 IlpsiMble M IJIOCKOCTH B mpocTpaHcTBe. KoOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE 30
Tema 3.1. Copneprkanue yaeOHOro MaTepuasa 4
IloBropenue nnanuMerpuu. | OcHoBHBIE (GUTYpBI, (GaKTBl W TeopeMbl IuTaHuMeTpur. OCHOBHBIC —TOHSTHS
OcHoBHbIE NOHATHA | cTepeomeTpur.  Touka, TmpsiMasi, IJIOCKOCTh, mpocTpaHcTBo.  [lonstue 00
CTEpPEOMETPUH AKCHOMAaTHYECKOM TIOCTPOCHUH CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPHH U CJICICTBUS U3 OK 01,
HHUX OK 02,
Tema 3.2. Cosepkanre yaeOHOT0 MaTepHraja 6 OK 03,
[IpsimMble U TIIOCKOCTH B3anmHoe pacnoyioxkeHue IpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlJICIbHbIE U OK 05,
B IIPOCTPAHCTBE. | CKpEIIMBarouecs npsameie. [lapamieasHOCTh MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: OK 07
IlapannenbHOCTh  NPSAMBIX, | TapajulebHbIe  OpsIMbIE B IPOCTPAHCTBE, MAPAUICIBHOCTh  TPEX  MPSIMBIX,
OpsIMOM ¥ IUIOCKOCTH, | MAapaUIeIIbHOCTh MPSAMOW M IIOCKOCTH. YTJIBI C COHAIIPABJICHHBIMH CTOPOHAMH, YTOJI
MJIOCKOCTEMN MEXIy MpsMbIMA B TmpocTpaHcTBe. [lapamenbHOCTh IUIOCKOCTEH: NapajljieibHbIe

IJIOCKOCTH, CBOMCTBAa MapajuieNIbHBIX IUIOCKOCTe. IIpocTeiimme npocTpaHCTBEHHbIE
(bUryphl HA TIIOCKOCTH: TETPAdp, KyO, mapajuieenune1, HOCTPOSHNUE CEUeHUN
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Tewma 3.3.
[TepnienAMKYIAPHOCTD
MPSAMBIX

U IUIOCKOCTEHN

Copepxanre yueOHOro MaTepraa

[lepneHaUKyISIPHOCTh MPSAMONM M  IUIOCKOCTH: MEPHEHAMKYJSPHbIE NpsSIMblE B
MPOCTPAHCTBE, MPSMbIC Mapajljie/ibHbIe U MEPHEHIUKYISPHbIE K TUIOCKOCTH, MPU3HAK
NEPIEeHIUKYISIPHOCTA MPSAMOM U IJIOCKOCTH, TeOpeMa O NpSMON MepHeHIUKYISIPHOI
IJIOCKOCTH

Tema 3.4. CoiepkaHue yaeOHOro MaTepuaja 4

VYTIubl MeXay NPSMBIMU Yrnel B OpPOCTPAHCTBE: YroJl MEXAY HPSAMOM M IIOCKOCTBIO, JABYTPAHHBIM yrod,

U TJIOCKOCTSIMU JUHENHBIN yron AByrpaHHoro yria. llepneHaukynsp W HakJIOHHBIE: PAcCTOSIHUE OT
TOYKH 10 TUIOCKOCTH, PACCTOSIHHE OT MPSMOM 10 TUIOCKOCTH, MPOCKIUsS (GUryphl Ha
IJI0CKOCTh. [lepneHauKyIapHOCTh IMIOCKOCTEHW: MPHU3HAK MEPIEHIUKYJISIPHOCTH ABYX
mockocrei. Teopema 0 TpEX NepneHIUKYIsIpax

Tema 3.5. Coneprkanue yueOHOro MaTepuasa 4

Koopaunats! u BEeKTOPHI Bektop Ha mockoctm u B mpocTtpaHcTBe. CIOKEHHME M BBIYUTAHUE BEKTOPOB.

B IIPOCTPAHCTBE YMHOXeEHHE BekTOopa Ha uucio. PasznoxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBmwino mapannenenunena. Pemenue 3amad, CBA3aHHBIX C MPUMEHEHHUEM
npaBui AecTBull ¢ BekTopamu. [IpsiMoyronbpHas cucreMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunats! Bexropa. lIpocredimue 3agaun B KOOpAMHATAX. YTOJI MEXAY BEKTOPAMM.
CkanspHoe MNpOU3BEACHUE BEKTOPOB. BrluncieHue yriioB Mexay MOpsSMBIMU U
m10cKocTsIMU. KoOpImHATHO-BEKTOPHBIA METO/ MPU PEIICHUH T€OMETPHUYECCKUX 337124

Tema 3.6. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoiepKaHue PUKJIAAHOTO 6

[Ipsimbie ¥ TIOCKOCTH MOYJIs1)

B MMPAKTHUYECKUX 3a7a4ax Pacnonoxkenue npsMbIX M IJIOCKOCTEH B OKpYy»Karoliem Mmupe (Ipupoiae, UCKYCCTBE,
apXUTEKType, TeXHUKe). Penienue npakTuko-opueHTUPOBAHHBIX 3a7au

Tema 3.7. CoaepxaHue y4eOHOr0 MaTepuaia 2

Pewenne 3anau. Ipsimeie Pemenue 3a1a4 Ha HaxX0XKAECHUE TE€OMETPUUECKUX BEJIMYMH C UCIIOJIb30BaHUEM ammapara

Y TJIOCKOCTH, KOOPAUHATBL | BEKTOPHOM aJIreOphl

H BEKTOP KonTpouabHasi padora 1o pazgeny 3

Pa3nen 4. OcHoBbl Tpuronomerpun. Tpuronomerpuueckue GQyHKUMU 26

Tema 4.1. Coneprkanue yueOHOro MaTepuaa 6

OCHOBBI TPUTOHOMETPUH CuHyC, KOCUHYC M TaHT€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC, apKTaHT'€HC
YHUCJIOBOIO apryMeHra. Tpuronomerpuueckas OKPY’>KHOCTb, onpeeIeHue
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

Tema 4.2. OcuoBuble | CopepkaHue yueOHOro MaTepualia 6
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TPUTOHOMETPUUECKUE [IpeobpazoBaHne TPUTOHOMETPHUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
TOXICCTBA hopMyIBI
Tema 4.3. CopaepxaHue y4eOHOr0 MaTepuaia 4
Tpuronomerpuyeckue Oyukuus. [lepuonnueckue pynkuuu. Tpuronomerpuyeckue (GpyHKIUU, UX CBOICTBA U
GbyHKIIMM, HX CBOMcTBA M | rpadyuku
rpaduKu
Tema 4.4. CopepxaHue y4eOHOr0 MaTepuaia 6
Tpuronomerpuyeckue Pemenne  TpuroHomerpuyeckux — ypaBHeHHH. [Ipumepsl  TPUTOHOMETPHUECKHX OK 01,
yYpaBHEHHS U HEPABEHCTBA | HEPABEHCTB OK 02,
Tema 4.5. IIpodeccuoHAILHO OPHEHTHPOBAHHOE COAEpPKaHHe (COoAep/KaHMe NPHKJIAJTHOIO 2 OK 03,
Hcrnons30Banue Moy.JIs1) OK 04,
TPUTOHOMETPUHU [IpoBeneHne MmpakTUYECKUX pacueToB Mo (opmyiam TpuroHomerpuu. Vcnonb3oBaHue OK 05,
B npodeccroHanbHON | rpadukoB  (YHKIMI A HWCCICIOBaHHMS TPOLECCOB W 3aBUCHMOCTEH, KOTOpPBIC OK 06,
cdepe BO3HUKAIOT [IPU PEIICHUHU 33124 U3 APYTUX yUCOHBIX AUCLUIIIMH U PEAIbHON KU3HU
Tema 4.6. Coepkanrie yaeOHOro MaTepuraja 2
Pemenue 3a1a4 | TpuroHoMmeTpuueckue (yHKINHU, TOXKIECTBA U YPABHEHUS
TPUTOHOMCTPHUU KonTpoasHas padora 1o pazaeny 4
Pa3znen S. MHOrOrpaHHUKM M TeJa BPAlleHUs 34
Tema 5.1. Copneprkanue yueOHOro MaTepuasa 8
MHororpaHHUKH [lonsaTne MHOTOTpaHHWKA, OCHOBHBIE JJEMEHTHI MHOTOTPAHHWKA, BBIYKJIbIE U
HEBBIMYKJIBIE MHOTOTPAHHUKH, pa3BEPTKAa MHOrorpaHHuka. I[Ipu3ma: n-yroiapHas
NpU3Ma; TPaHU ¥ OCHOBAHUS TPU3MBIL; IIPSIMasi U HAaKJIOHHAS TIPU3MBL;, OOKOBasi U TIOJTHAS
MOBEPXHOCTh Mpu3Mbl. [lapannenenumnesn, MPsIMOYTOJNBHBIN MapaijeNienures] U ero OK 01,
cBoiictBa. [lupamuna: n-yronbHasi nupammuaa, TpaHd U OCHOBAHHWE MUPAMUJIBL, OOKOBast OK 02,
U TIOJIHAs TOBEPXHOCTh MUPAMU[BI, NPAaBUIbHAS U YCEUEHHAS MHUpaMua. IJIEMEHTHI OK 05,
OpU3Mbl U TUpaMUJbl. BbruncieHne 371€eMeHTOB MHOTOTPaHHUKOB: p&Opa, AMAaroHaiu, OK 06
YIJIBI OK 07
Tema 5.2. Conepkanrie yaeOHOT0 MaTepHraja 6
[IpaBunbHbIE [IpaBuiibHBIE MHOTOTPAHHHUKH: TIOHATHE MPABWJIBHOTO MHOTOTPAHHHMKA; MPaBHIIbHAS
MHOTOTPaHHHKH. npu3Ma M IpaBUIIbHAS MUPAMMJIA; [IPaBUIIbHAS TPEYToJibHAS MUPaMKa U MPaBUIIbHBIN
[Tnomanp MOBEPXHOCTHU | TeTpadp; KyO. [IpencraBienue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTAdJIP, JOJACKAIP U
MHOTOTPaHHHKOB ukocadip u ap. CedeHus npusMbl W nupamuiabl. [lnomans G0KOBOW MOBEPXHOCTH U

MOJTHOW TTOBEPXHOCTH MPSMOM IPHU3MBbI, IUIOIIQJb OCHOBAaHUH, TeopeMa O OOKOBOM
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MOBEPXHOCTU TpsAMON mpu3Mbl. [lmomans OOKOBOW IMOBEPXHOCTH W TIOBEPXHOCTH
NpaBUIBLHON THpaMUIbl, TeopeMa O IUIOMAAM OOKOBOW TOBEPXHOCTH YCEYEHHOU
nUpamMubl

Tema 5.3.
Tena BpaieHus

Copneprkanne yudeOHOro MaTepuasa

HunuHapuyeckass MOBEPXHOCTb, O0pa3yloUIMe LUIMHAPUYECKOW IOBEPXHOCTH, OCh
IWJIHHIPUYECKON TOBEpXHOCTH. L[WmuHIp: OCHOBaHUST W OOKOBas MOBEPXHOCTH,
oOpasyromias # OCh, IUIONIaJh OOKOBOW W TIONHOW moOBepxHOCTH. KoHuueckas
MIOBEPXHOCTh, 00pa3yroIie KOHUYECKOW MOBEPXHOCTH, OCh W BEpPIIMHA KOHHYECKOM
noBepxHocTd. KoHyc: OCHOBaHWE M BepIlMHA, 00pa3ylolas U 0Ch, IUIOIA b OOKOBOM U
MOJTHOW TMOBEPXHOCTH. YCEYEHHBIH KOHYC: 0O0pa3ylollde M BBICOTA, OCHOBAHUS U
OokoBasi moBepxHOCTh. Cepa u map: HeHTpP, paanuyc, AMaMETp, IJIOMIAAb ITOBEPXHOCTH
chepsl. Bzaumuoe pacrnonokeHue chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, mromans cheprl. M3o0pakeHue Ten BpalleHWs HA TUIOCKOCTH. Pa3BépTka
IMJIMH/pa U KOHYyCca

Tema 5.4.
O6Bembl u IUIOIIAH
IIOBEPXHOCTEH TEN

Coiepkanrie yaeOHOro MaTepuraja

[Tonsarue 06 006bEMe Tena B mpocTpaHcTBe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema
00 00bEME NPSAMOYTOJIBHOTO NapajlIesIenuNe1a ¥ CIeICTBHS U3 He€. 00beM MUPaMUIbI U
npusMbl. O0bEM LIMHApPaA, KoHyca. O0BEM mapa u miomaab chepsl. [logobHble Tena B
npoctpancTBe. COOTHOIIEHNS MEXIY IJIOLIAAsIMHI IOBEPXHOCTEH, 00bEMaMU MOA0OHBIX
tes. CedeHus muiuHApa (MapavielbHO M MEPIEeHAMKYISIPHO OCH), CEYeHMs KOHyca
(mapajmienbHOE OCHOBAaHMIO M IPOXOJMIIEE Yepe3 BEpIIMHY), CEYeHHUs Iiapa.
MHororpaHHMK, OINMCaHHBIA OKOJIO c(epbl; cdepa, BIMCaHHAsE B MHOIOIPaHHUK WJIU B
TEJI0 BpAILLCHUs

Tema 5.5.

JIBr>KeHue B MPOCTPAHCTBE.
Ceuennst ¥ KOMOHMHAIMH
MIPOCTPAHCTBEHHBIX (DUTYP

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COAepP:KaHUE (coAepkaHMe MPHUKJIATHOIO
MOYJIs1)

CI/IMMeTpI/IH B IPOCTPAHCTBC. CUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
DJeMEHTEI CUMMCTPUHU B nmupamMuaax, Mnapajjicjacnuicaax, IMPpaBUJIBHBIX

B npodeccHoHaNbHBIX | MHOTOrpaHHUKaX. CHMMETpUs B TPHPOJE, apPXUTEKType, TEXHUKE, B OBITY, B

3amaqax npodeccun. Vcnonb3zoBaHWe JBUKEHHM B MPOCTPAHCTBE MpPH pPEIICHUH 3ajady.
[TocTpoenne ceueHnii MHOTOTPAaHHUKOB U TeN BpamieHus. Metop cinenoB. KomOunanus
TCJI BpalllCHUA W MHOI'OI'PaHHUKOB. Hcnonp3oBanue KOM6I/IHaHI/II\/’I MHOI'OrpaHHUKOB U
TEJI BpaIlleHHs B MPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4ax

Tema 5.6. Coiepkanrie yaeOHOro MaTepuraja

Pemenue 3a1a4. | BerunciaeHue BeauyuH (JUIMHA, Yroj, 00beM, IIOMA b MOBEPXHOCTH) IeOMETPHUCCKUX
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MHOrorpaHHukKld 4 Tela
BpaIllCHHUS

¢buryp, mwucrnonb3ys wu3ydeHHble (opmynasl u  Mertonbl. [locTpoeHme ceueHuit
MHOTOTPAaHHHKOB METOJIOM CJICJIOB, BBIMOJIHEHHE (BBIHOCHBIX) IUIOCKUX YepTeKEH H3
PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp: BHJ CBEPXY, COOKY, CHU3Y

KonTpoabHasi padora 1o pazgeny 5

Paznea 6. IlpousBoaHasi u nepBoodopasHasi GyHKIUM 50

Tema 6.1. Coneprkanue yueOHOro MaTepuasa 2

MOHOTOHHOCTH u | [I[poMexyTKu MOHOTOHHOCTH (PYHKIMH. MakKCUMyMbl W MHHUMYMBI (DYHKIIHH.

IKCTPEMYMBI ¢byHkuuu. | Hanbospliee 1 HaMMeHbIIIee 3HaueHUue (PYHKIUH HA TIPOMEXKYTKE

Touku PKCTpeMyma

Tema 6.2. Coieprkanue yueOHOro MaTepuaa 6

Ilonstne  HempepeiBHOCTH | HenpepwiBHBIC (GYHKITUH. MeTOT HHTEPBAJIOB JIUIS PENICHHSI HEPABESHCTB

GyHKIMH. Merton

HWHTEPBAJIOB

Tema 6.3. Cozeprkanue yueOHOro MaTepuaa 10

[IpousBoaHas. [IpousBonnas Qynkuuu. I['eomerpuueckuii M (QU3HUECKUNA CMBICT POU3BOIHOM.

I'eomerpuyeckuii u | IIpousBoaHble 1eMeHTapHBIX (QyHKIMNA. DOpMyIIbl HAXOMXKACHUS POU3BOAHON CyMMBI,

¢buznueckuit CMBICIT | TPOM3BENIEHUS U YaCTHOTO (PyHKUIMN

MPOU3BOJTHOM

Tema 6.4. MonotonHocTh | CozepkaHue yaeOHOro MaTepHraa 6

GbyHKIUY. Touku | [I[pumeHeHne MNPOU3BOAHON K HCclenoBaHHMI0 (YHKIMA HAa MOHOTOHHOCTh U

IKCTpEMyMa IKCTPEMYMBI

Tema 6.5. CoaepxaHue y4eOHOr0 MaTepuaia 6

HaubGonpiiee U | Haxoxxnenne HauOONBIIEr0O W HAWMMEHBIIETO 3HadeHUs (QYHKIUM Ha OTpeE3Ke.

HanMEHbIIIee 3HaueHus | [IpumeHeHne MPOM3BOTHON JIsi HAXOXKJICHMUSI HAWIYYIIErO pPEIIeHUs] B TMPUKIATHBIX

byHKIIHN 3a/1auax, JUisl OTmpeeJeHUs] CKOPOCTH MpoIlecca, 3aJaHHOr0 hopMYJI0i WK rpag koM

Tema 6.6. Haxoxnenue | [IpodeccuoHabHO OPHEHTHPOBAHHOE CoOJep:KaHUe (coAeprKaHMe MPHUKJIATHOIO 6

ONTUMAJIBHOTO pe3yJbTaTa ¢ | MOAYJIsi)

MTOMOIIIBIO TTPOU3BOIHON [Ipuknagueie 3amaud, B TOM YHCJIE COIMATBLHO-YKOHOMUYECKOTO U (PU3UUYECKOTO
XapakTepa, MX pelIeHue CpeICTBAMH MaTEMATHYECKOT0 aHaIN3a

Tema 6.7. Coiepkanrie yaeOHOT0 MaTepHraja 6

ITepBooOpasHas GyHKIHH [TepBooOpasHas. Tabauia nepBooOpa3HbIX

Tema 6.8. CosepkaHre yaeOHOr0 MaTepHraja 6

[lmomans  KpPUBOJMHENHOMN

HHTerpayl, ero reoOMeTpHYCCKHMi M (U3MYCCKUH CMBICI. BhIUHCICHHE HHTErpaja IIo

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
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Tpaneuny. ®opmyna | popmyrne Herorona-Jleitbuuna
Herorona — Jleitbauna
Tema 6.9. CopaepxaHue y4eOHOr0 MaTepuaia 2
IIpumenenue nmpon3BogHON | Permenne 3a7ad Ha TNpPUMEHEHUE IIPOM3BOJHOM M HWHTErpajia JiI BBIYHCICHHUS
U IepBo0Opa3HON QYHKIMU | (PU3MYECKUX BEJIMYUH U IUIOMIAAEH
KonTpoabHasi pa6oTa 110 pazaeny 6
Pa3nen 7. Teopusi BeposiTHOCTENH M CTATUCTHKA 32
Tema 7.1. CojneprkaHue yueOHOro MaTepuasa 2
[IpencraBnenue qaHHBIX [IpencraBnenue JaHHBIX C MOMOIBIO TaOIUI U quarpamMm. Cpemnee apudmeTHIecKoe,
U OIIMCAaTeNbHAsl CTATUCTUKA | MEAWAaHa, HAaWOOJbIIee M HAWMEHBIIEe 3HAYCHHSI, pa3Max, AHUCIEPCHs, CTaHIAPTHOE
OTKJIOHEHHE YUCJIOBbIX HAOOPOB
Tema 7.2. ConeprkaHue yueOHOro MaTepuasa 6
Cry4qaifHbie COOBITHS. Cry4aifHbple SKCIIEPUMEHTHI (OIBITHI) M CIIy4aliHbIE COOBITHS. DJIEMEHTApHBIE COOBITUS
Omnepanuy Haj COOBITUAMM | (MCXO/1bI). BeposTHOCTH ciydaifHOrO cOOBITHS. BIH30CTh YacTOTHI M BEPOSTHOCTH
coObiTuii. Ciy4ailHble ONBITBI C PAaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposTHOCTH COOBITHI B OMBITaX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Onepauuu HajJ COOBITUSMU: MepecevyeHrne, 00beIUHEHNE, POTUBOIIOJIOKHbBIE COOBITHUSI. OK 01
Huarpammsl  Oinepa. PopMmyiia CIOKEHUS BEPOSTHOCTEH. YCIIOBHAs BEPOSITHOCTB. OK 02’
YMHOXKEHUE BEpOsITHOCTEH. [lepeBo ciiydyailHOro skcnepuMeHta. Popmylia MOJHOU OK 03’
BeposaTHOCTH. HezaBucuMble cOOBITHS OK 0 4’
Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepP:KaHHe (COoAep:KaHHe TNPHUKJIAJTHOIO 8 OK 06
BepositHOCTB MOYJIs)
B npodeccuoHanbHbIX | [lepBuuHass 00pabOTKa CTAaTHCTHYECKUX AaHHBIX. ['paduueckoe HX MpPEACTaBICHHE.
3a/1auax Haxoxaenne cpeHUX XapaKTEPHCTUK, HAOMIOJaeMbIX MaHHBIX. OIEHKa BEPOSTHOCTH
coObITHS B IPO(GECCUOHATILHON JIEATENbHOCTH, pelleHre NMPoQecCHOHANbHBIX 33/1a4 Ha
BEPOATHOCTh COOBITHS, TPUMEHEHHE CTAaTHCTHYECKUX METOJOB Ui  PELICHUS
podheCCHOHANBHBIX 3a1a4
Tema 7.4. CopepxaHue y4eOHOr0 MaTepuaia 4
OnemeHTsl KOMOMHATOpUKN | KoMOMHATOpHOE MpaBUiIo yMHOKeHHUs. [lepecTanoBkH U (hakTopuair. Yuciao coueTaHui.
Tpeyronbuuk [lackans. @opmyna buaoma HeroToHa
Tema 7.5. Coneprkanue yueOHOro MaTepuasa 2

Cepuu mociie1oBaTeIbHBIX
HUCIIBITAaHUN

bunapHblil ciydaliHbIil onbIT (MCHBITaHHWE), Yyclex U Heynada. HesaBucumble

HCIIBITaAHW . CepI/ISI HE3aBHUCHMBIX HCHBITAHUM 10 NCPBOro ycrexa. Cepm{ HC3aBUCHMBIX
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vcnbiTanuii bepuymu

Tema 7.6. ConeprkaHue yaeOHOro MaTepuaja 6
. Cnyuaitnas BenuuuHa. Pacrmpenenenue BeposiTHOcTel. [luarpamma pacmpenenieHus.
CrnydaifHple BEJIMYUHBI U .
[Ipumeps! pactipenenenuii, B TOM 4Kciie, TeOMETPUIECKOe U OMHOMHUAIIBHOE.
acrpeieNieHus. .
{\)/I pel UucnoBble XapaKTEpUCTUKH CIyYalHBIX BEJIIMYMH: MaTEMaTHYECKOE OXHUaHUE,
aTeMaTU4YeCcKoe
. . | AMCIIepcUsl M CTaHJapTHOE OTKJIOHEHHue. lIpumepbl NpUMEHEHHsT MaTeMaTHYeCKOTro
O’KHJIaHUE ciy4yaiHOI .
OXXHMJIaHWUS, B TOM YHCJIE€ B 3aJadyax U3 IIOBCEIHEBHOW MXHU3HH. Maremaruueckoe
BEJIMYUHBI . NS
OXuJaHue OWHApHOW Ciy4ailHOW BeIMYMHBI. MareMaTH4ecKoe OXXHIAHHUE CYMMBbI
CIy4yalHBIX BeTWYMH. MareMaThuuecKkoe OXKUJAHWE M JTUCIEPCUS T€OMETPUYECKOTO U
OMHOMHUAJIBHOTO paclpeieeHH
Tema 7.7. Coiepkanrie yaeOHOT0 MaTepuraja 4
3akoH  OonbmIMX  uHCeN. | 3aKOH OOJBIIMX YHCEN U €ro PoJib B HayKe, MPUpOjIe U o0IecTBe. BHIOOPOUHBIH METO
HenpepeiBable  ciydaiiHble | uccinenoBanuii. [IpuMepbl HEPEphIBHBIX CIyYailHBIX BenuuuH. [oHATHE O TUIOTHOCTH
BEJIMYMHBI (paclpeneeHus) | pacupeaeieHus. 3aaun, TPUBOJIINE K HOpMaIbHOMY pacmpezeneHuto. [loustue o
Hopmanbnoe HOPMAJILHOM pacmpeieIeHuU
pacnpenesneHue KouTpoJabsHas padora o remam paszena 7
IIpoMexkyTouHas arrecTanus (JK3amMeH) 11
Bcero: 232
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3. YcaoBus peaju3anuy NporpaMmbl M CHUIIHHBI
3.1. s peanu3anuy NPOrpaMMbl JAUCHMILVIMHBI [JOJIKHBI ObITH
Npe1yCMOTPEHBI CJeyIIHe ClelualbHble IOMeIeHH:

Peanuzanus mporpamMmbl TUCHUIUIUHBL TpeOyeT HaNW4Usi y4eOHOTO

KaOWHeTa MaTeMaTHKH.

Texnuueckue cpeacTBa 00yUeHUs:

- KOMIUIEKT YEPTEKHOTO 000PYI0OBAHUS U MPUCTIOCOOICHUN TSI TKOIBHOM
JOCKH (TPEYTOJIbHUK, TPAHCIIOPTHUP, IUPKYJIb, TUHEUKA);

- MOJICTIN JIJIsi M3yYCHUSI TEOMETPUIECKUX (puryp (d9acTu 1enoro Ha Kpyre,
TPUTOHOMETPUUECKUN KPYT, CTEPEOMETPUUECKUN HAOOP, HAOOPHI FEOMETPUUECKHUX
Mozeneit u Guryp ¢ pasBepTKOu).

3.2 IlepeyeHb OCHOBHOW M [JOIOJHHUTEJIbHOW Y4eOHOHW JIMTEpPaTYpBHI,
He00X0AMMOii VISl OCBOECHUS JUCIUNIMHBI

boromonos, H.B. Maremaruka. 3agauu ¢ pEMICHUSMHU : YUYCOHHMK ISt

cpennero mpodeccuonansHoro o6pazoanusi/ H. B. boromonoB. — 2-e wusn.,
ucnp. u jgom. — MockBa: MWM3pmarensctBo IOpaiit, 2026.— 755c¢.—
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-16211-0. — Tekcr :
eKTpoHHbIN // OOpa3zoBatenbHass 1uiatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/599028

boromouios, H. B. Maremaruka : y4eOHUK IS CpEIHETO

npodeccuonansHoro oopazosanus / H. B. boromonos, I1. . Camoiinenko. — 6-¢
u3n., nepepad. m gon. — Mocksa : M3gatensctBo IOpaiit, 2026. — 400 c. —

(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-21352-2. — Tekcr
anekTpoHHbIt //  OOpaszoBarenvHas 1atd@opma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/598473

Hopodeesa, A. B. Marematuka : y4eOHUK  JUIs CpEIHEro
npodeccuoHanbHoro obpaszoanus / A. B. lopodeeBa. — 3-¢ uzn., mepepab. u
non. — Mocksa : U3narensctBo FOpaiit, 2026. — 422 ¢. — (IIpodeccronanbpHoe
oOpazoBanue). — ISBN 978-5-534-19044-1. — TekcT : D2JIEKTpOHHBIN //
O6pazoBaTenbHas matdopma FOpaiit [caiT]. — URL.:

https://urait.ru/bcode/583955
I'mcun, B.b. Maremaruka. [IpakTuky™m : y4eOHUK Ui CpEIHEro

npodeccuonanbHoro obpaszosanus/ B. b. I'mcun, H. IIl. Kpemep. — Mocksa :
NznarensctBo FOpaiit, 2026. — 202 c. — (IIpodeccuonanbroe oOpazoBanue). —
ISBN 978-5-9916-8846-8. — Tekct : osnekrpoHHblidi // OOpa3zoBarenbHas

miargopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/584904
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3.3. HupopmanuoHHoe odecnedeHre peaTu3auy NporpaMmbl

Jna  peanmsanuu  IpoOrpaMMel

oubnuoreunbli  ¢ona Yedokcapckoro

HHCTUTYTA ((I)I/IJII/Ia.TIa) MOCKOBCKOI0 MNOJMTEXHUYECKOTO YHUBCPCUTCTA HMECT

JJICKTPOHHBIC

O6p330BaTCJIBHBIC u

nH(pOpMaIIMOHHBIC TUTST

pecypcbl

UCIOJIb30BaHUsI B 00pa30BaTeIbHOM IPOolLIecCe.

OnexkTpoHHO-0ubMoTeyHbie cucteMbl (DbC), BKIIOYAIONIUE JIEKTPOHHBIH
KaTaJor U MOJIHOTEKCTOBBIE IOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbsHas miatdopma FOpaiT - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

[Ipodeccuonanshas 6a3a 1aHHBIX
1 MH(QOPMAITMOHHO-CIIPaBOYHBIC
CHUCTEMBI

HNudopmanust o mpaBe coOOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA)

Yuurenbckuii moprain
https://www.uchportal.ru/

Ypoku, mpe3eHTau, KOHTPOJIbHbIE pabOThI, TECTHI,
KOMITBIOTEPHBIE IPOrpaMMbl, METOJHYECKHE pPa3padOTKU
110 PYCCKOMY SI3BIKY U JIUTEpAType.

Hay4Has 3JIEKTPOHHAas
oubnuoteka Elibrary
http://elibrary.ru

Hayunas snextponnas 6ubmuoreka eLIBRARY.RU - sto
KpyMHEHIIUn pOCCHICKHI nH(}OpMaAITMOHHO-
AQHAJUTHMYECKUI TOpTail B 00JacTH HAyKH, TEXHOJOIHH,
MEIUIIMHBI W 00pa3oBaHusA, cojaepxamuii pedeparbl u
HOJHBIE TEKCThl Oosiee 26 MIIH Hay4YHBIX CTaTed u
nyOJuKaIuii, B TOM YHCJIE DJICKTPOHHBIC BEPCHH OoJjiee
5600 poccHHCKMX Hay4YHO-TEXHUYECKHX JKYpHAJIOB, W3
KoTOpbIx Oojyee 4800 KypHajJoB B OTKPBITOM JOCTYyIE
CBOOOJIHBIN JIOCTYII

OO6pa3zoBaTeIbHBIN
«Yyebay»
https://www.ucheba.com/

HOpTall

Ha moprame mnpencTaBieHbl pa3UYHbIE TEMaTHYECKUE
paszenbl, BKIIOYAIONIUe KaTaJlor y4eOHOro 000py10BaHMs,
9K3aMEHAIIMOHHBIE W TEMAaTHYECKHE IUIaHbBI, MOYPOYHBIC
pa3paboOTKH, METOAWYECKYI0 KOMWIKY, MaTepuajibl IO
WH(QOPMALMOHHBIM TEXHOJOTHSIM B IIKOJIE, TICHXOJOTHH,
JOUIKOJIBHOMY BOCIIUTAHHIO, JOTIOJTHUTEIHOMY
00pa3zoBaHMIO, YIPABICHUIO 00pa30BaHUEM U BHEKJIACCHOM
paboT

denepanbHbII
«Poccuiickoe
oOpa3oBaHue» [DIEKTPOHHBIN
pecypc] — https://ro-edu.ru/

HopTal

®denepanbubiii Toptan  «Poccuiickoe oOpazoBaHue» —
YHHUKaJIbHBI WHTEpHET-pecypc B cdepe oOpa3oBaHus u
HayKH.

ExeqHeBHO myONMKyeT camble aKTyalbHble HOBOCTH,
AQHOHCBHI COOBITHH, WH(OPMAIMOHHBIC MaTEPHAIBI IS
LHIMPOKOr0 Kpyra 4uraresied. EjkeHenenpbHO Ha mopraie
pa3MeniarTcsl AKCKIIO3UBHBIE MaTepUallbl, UHTEPBBIO C
BEYLIMMHU CIIELHUAINCTaMU — I€AaroraMu, IcuxoJioramMy,
YUEHBIMH, PEHOPTAKU U aHATMTUYECKHE CTAaThU.

Uuratenu mnosy4aroT IOCTYI K HOPMAaTHUBHO-IIPaBOBOU
O6aze cdepsl 00pa3oBaHHS, OHHU MOTYT IIOJH30BATHCS
CaMbIMH Pa3JIUYHBIMHU IIOJIE3HBIMH CEPBUCAMU — TaKUMH,
KaK OHJIAH-TECTUPOBAHUE, OIPOCHI MO AKTYyaJIbHBIM TEMaM
U T.J.
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4. KoHTpOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHUS

JTUCIHHUIITNHBI

KoHTpoib M oOlEHKAa pe3ynbTaTOB OCBOEHHS AMCIUIUIMHBI PACKPBIBAIOTCS
yepe3 AUCUUILTMHAPHBIE Pe3yJIbTaThl, HANPaBJICHHbIE Ha (JOPMUPOBAHUE OOIIUX U
po(heCCHOHATBHBIX KOMIETEHIIMA 1O pa3jiesiaM U TeMaM COJAEpKaHHs y4eOHOro

MaTepHana.
Oo0masi/npogeccuoHaIbLHas Paznen/Tema Tun OLIEHOYHBbIX
KOMINETEeHI U MeponpusiTUs
OK 01. Bsibupars cnocoosl | Tema 1.1, 1.2I1-0/c3, 1.3, | TectupoBanue
penieHus s3agau | 1.4I1-o/c, 1.5I1-0/c, 1.6. YcTHBIN ompoc
npodeccuoHanTbHON Temsr 2.1- 2.7, 2.8 Il-o/c, | MaremaTH4eCKUii TUKTAHT
JNEATEIbHOCTH  MPUMEHUTENBHO | 2.9. [IpencraBnenue
K pa3JUYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MPAKTUUECKHUX

3.7. pabor

Temor 4.1 - 4.4, 4.5I1-o/c, | KonrponbHas pabota

4.6. Brinonnenue 3aJJaHUN

Temor 5.1, 5.2, 5.311-o/c, | mpoMexyTOUHOM

5,4, 5.5I1-o/c, 5.6. aTTeCTaluU

Temsl 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

Temsr 7.1, 7.2, 7.311-0/c,

7.4-17.7.
OK 02. UcnonwzoBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpeMeHHBIC cpencTBa momcka, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN onpoc
aHanm3za W uwHTepnperauuu | Temsr 2.1- 2.7, 2.8 Il-o/c, | MaremaTU4eCKU TUKTAHT
uHpopManuy, 2.9. [IpencraBnenue
u nHdopmarmonnsie | Tembr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MPaKTUYECKHUX
TEXHOJOTMH JJisi BbINOMHEHHsS | 3.7. pabor
3a/1a4 npodeccuonanpHOr | Tembr 4.1 - 4.4, 4.511-0o/c, | KonTponsHas pabora
JIEATEIIbHOCTH 4.6. Brinosnnenue 3aJlaHu i’

Temor 5.1, 5.2, 5.311-o/c, | mpoMexyTOYHOI

5,4, 5.5I1-o/c, 5.6. aTTeCTaluU

Temsl 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

Temsr 7.1, 7.2, 7.311-0/c,

7.4-7.7
OK 03. [TnanupoBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBaHue
u peanmn3oBeiBaTh cobctBennoe | 1.411-o/c, 1.5I1-o/c, 1.6. YcTHBIN onpoc
npodecCuoHaIbHOE Temsr 2.1- 2.7, 2.8 Il-o/c, | MaremaTH4eCKUii TUKTAHT
u JMYHOCTHOE passurue, | 2.9. [IpencraBnenue
MpEAIPUHUMATEIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yiabTaToB MNPAKTUYECKHUX
JIEATENBHOCTD 3.7. pabor
B npodeccuoHanbHoi cdepe, | Temnr 4.1 - 4.4, 4.511-o/c, | KonTponsHas pabora
HUCIIONIB30BaTh 3gaHus | 4.6. Brinonnenune 3aJaHuN
no (¢uHaHcoBOM rpamoTHOCTH | Tembl 6.1 - 6.5, 6.6I1-0/c, | TMpOMEKYTOUHOI
B pa3IUYHBIX  JKM3HEHHBIX | 6.7-6.9. aTTecTaluuu

CUTyalusax

Temsr 7.1, 7.2, 7.311-0/c,

3 IpoeccroHaTbHOE OPMEHTHPOBAHHOE COZIEPKAHNUE (COEpKAHUE MPUKIATHOTO MOTYJIs)
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7.4-7.7

OK 04. D¢ deKkTuBHO
B3aMMOJICHICTBOBATh M PabOTaTh
B KOJUICKTHBE U KOMaH/Ie

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-0/c, 1.5I1-0/c, 1.6.
Temnr 4.1 - 4.4, 4.511-0/c,

TectupoBanue
VYeTHBII o1poc
Matrematnyeckuii TUKTAHT

4.6. [IpencraBnenue
Temsr 5.1, 5.2, 5.3[1-0o/c, | pe3yabTaTOB NPAKTUYCCKUX
5,4, 5.5I1-o/c, 5.6. pabor
Temser 6.1 - 6.5, 6.6I1-0/c, | KonrponbHas pabota
6.7-6.9. Brinonnenue 3a1aHUI
Tembr 7.1, 7.2, 7.311-0/c, | mpoMeXyTOYHOM
7.4-7.7 aTTeCTalluu

OK 05. OcymectBuats ycrayto | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanmue

U MUCBbMCHHYIO KOMMYHHKAIIUIO

1.4I1-0/c, 1.5I1-0/c, 1.6.

VYeTHBI onpoc

Ha TocydapcTBeHHOM  si3bike | Tembr 2.1- 2.7, 2.8 Il-o/c, | MaTtemaTH4eCKU TUKTAHT
Poccuiickoii Oenepauyu | 2.9. [IpencraBnenue
c y4eTOM ocobennoctet | Temwr 3.1 - 3.5, 3.6I1-o/c, | pe3yabTaTOB NPAKTUYCCKUX
COLIMAJILHOTO 3.7. pabor
Y KYJIbTYPHOTI'O KOHTEKCTa Temor 4.1 - 4.4, 4.5I1-o/c, | KonrponbHas pabota
4.6. Brinonnenue 3a1aHUI
Temor 5.1, 5.2, 5.311-o/c, | mpoMeXyTOYHOI
5,4, 5.5I1-o/c, 5.6 aTTeCTallU
OK 06. ITposiBnsaTs rpaknancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanmue

NaTPUOTHIECKYIO nosunmto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBIHM onpoc
JEMOHCTpHpOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 TI-o/c, | MaTeMaTHYeCKHUA TUKTAHT
MOBEJICHUE Ha ocHoBe | 2.9. [IpencraBnenue
TPaIUIIMOHHBIX Temer 4.1 - 4.4, 4.5I1-0/c, | pe3yabTaTOB NPAKTUYECKUX
00I1IeYeIOBeYECKUX IEHHOCTEH, | 4.6. pabor

B ToM uwmcie ¢ yderom | Temsr 5.1, 5.2, 5.3I1-o/c, | KonTponsHas pabora
rapMOHM3AIUU 5,4, 5.5I1-o/c, 5.6. Brmonnenue 3aJaHui
MEKHAIIMOHAJIHLHBIX Temer 7.1, 7.2, 7.3I1-0/c, | mpoMexyTOYHOM

Y MEXPEJIUTHO3HBIX OTHOWEHUH, | 7.4 - 7.7 arrecTanuu

NPUMEHSTD CTaHAapThI

AHTUKOPPYIIIMOHHOTO

NOBEICHUS

OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

COXpAHEHUIO okpyxaromeit | 1.411-o/c, 1.511-o/c, 1.6. YcrHblii onpoc

cpensl,  pecypcocoepexernuto, | Temwr 2.1- 2.7, 2.8 II-o/c, | MaTemaTHuecKkuii JUKTAHT
MIPUMEHSITh 3HaHusg | 2.9. [IpencraBnenue

00 U3MEHEHUN kiaumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MNPaKTHUYECKUX
TIPUHITUTIBI oepexuBoro | 3.7. pabor

IPOM3BO/ICTBA, spdextuBHo | Temwr 5.1, 5.2, 5.3I1-o/c, | Konrponbuas padora

JIEUCTBOBATh B YPE3BBIYANHBIX
CUTYaIUsIX

5,4, 5.5I1-o0/c, 5.6.
Temsur 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

Brimonnenue 3aJaHUuN
MIPOMEKYTOYHOU

ATTCCTAallM
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