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1. O0mas xapakTepucTuKa padoueii mporpaMMbl M CHUIINHBI «MaTeMaTHKa
1.1. MecTo THCUMILVIMHBI B CTPYKTYpe o0pa3zoBarenbHOi nmporpammbl CIIO:
Jucuurnvna «Marematuka SBJISIETCS o0si3aTenbHON YaCThIO
0011e00pa30BaTENBLHOTO IMKIA 00pa3oBaTeIbHONM MporpaMmbl B cooTBeTcTBUN ¢ PI'OC
dbenepanbHBIM TOCYJAPCTBEHHBIM 00pa3oBaTelibHBIM cTaHgaapToM (ganee — DPI'OC)
cpennero mpodeccronansHoro 00pazoanus (nainee — CI1O) mo crenmansaocTH 23.02.01

Opranuzaius IepeBO30K U YNpaBieHNWE Ha TPaHCTIOPTE (110 BUIAM).

1.2. Heau n muiaHupyemble pe3yJbTaThl OCBOCHUS JUCHUNIIHHBI:
1.2.1. Heanb aucuUMIAHBI

Conepkanue mporpamMMmbl  001Ie00pa3oBaTeIbHON JUCIUILIMHBL  «MaremMaTukay
HaIlpaBJICHO Ha JIOCTUKEHUE pe3yJIbTaToOB ee W3YUYCHUS
B cootrBeTrcTBUM ¢ TpeboBaHusimu @OI'OC COO ¢ yuerom npodeccruoHaIbHOU
HanpasieHHoctu ®OI'OC  CIIO. IlpuoputeTHbiIMU 1ENIMH OOy4YEHUSI MaTeMaTHKe
Ha 0a30BOM YPOBHE SIBJISIOTCS:

dbopMHpoBaHUE TICHTPATBHBIX MAaTEMAaTHYECKUX TMOHSATUH (YUCIIO, BEIIMYWHA,
reoMerpuueckas (Qurypa, TmnepeMeHHas, BepOSITHOCTb, (QYHKIHs), O0OecreunBaroOnuX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATUUECKOTO 00pa30BaHUs O0yHarOIUXCS;

MOJIBEICHHE OOYy4YaloImMXCs Ha JOCTYIIHOM IS HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M  MAaTeMaTUKHM U OKPYXKAlolero Mupa, IMOHMMAaHUE  MaTEeMaTUKU
KaK 4acCTH OOIlIeH KyJIbTYphl YEJIOBEUECTBA;

pPa3BUTHE WHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH OOyYaromIuxcs,
M03HABATEJILHON aKTUBHOCTH, HCCJICIOBATCIbLCKUX YMEHUW, KPUTUYHOCTH MBIIUICHHS,
WHTEpECa K U3yUCHUIO MAaTEMATHKH,

dbopmupoBaHue  (QYHKIMOHAIBHOW  MaTeMaTMYeCKOM  T'pPaMOTHOCTH:  yMEHUS
pacmo3HaBaTh ~MaTEMAaTHYECKHE AaCHEKThl B  PCAIBHBIX  JKMU3HEHHBIX  CHUTYyaIUsIX
u npu U3YYCHUU TIPYTHUX JUCITUTUIVH, MIPOSIBIICHHUSI 3aBUCUMOCTEH
U 3aKOHOMEPHOCTEH, (OopMyJIHUpOBaTh HX Ha S3bIKE MaTeMaTUKU U  CO3/1aBaTh
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MAaTEMaTH4YCCKUC MOACIIN, IIPUMCHATD OCBOCHHBIM MaTeMaTHUYECKUI aliapar
JIIA peUICHUA IMPAaKTUKO-OPUCHTUPOBAHHBIX 3ajaay, 3aJga4 HpO(I)eCCHOHaHBHOﬁ

ACATCIbHOCTHU, UHTCPIIPCTHUPOBATL U OLICHNBATH IMMOJYYCHHBIC PC3YJIbTATHI.

1.2.2. Ilnanupyemblie pe3yjbTAaThl OCBOCHHS 0011€00pPa30BaTEeIbHOM JUCUMILIMHBI B
cootBeTcTBUHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

O6mue xomrereHuu (namee — OK) ®I'OC CIIO B cooTHECEHMHM € JIMYHOCTHBIMH,
METanpeIMETHbIMU U MPEAMETHBIMU pe3yJibTaTaMu 00ydeHHs: 0a30BOr0 YpOBHS (J1ajiee —

[TP6) ®I'OC COO mnpexacraBieHbl B TAOIHIIE:



Koa v HauMeHoOBaHHue

PesyabTaTsl 00yyeHus

GopmupyembIx ] :
KOMIeTeHIHi O0mue JlMCIMIIHHAPHBIE
OK 01. Beibupars cniocoOsl | JINUHOCTHBIE — pe3ynbTaThl  JOJKHBI ~ OTPa’KaTh

peleHus
npodeccuoHaIbHON
JESITEIIbHOCTH
NPUMEHHUTEITHHO

K pa3IMYHbIM KOHTEKCTaM

3aaad

B YaCTH: TPYJOBOTO BOCIIUTAHUSI:
- TOTOBHOCTb K TpYAYy, OCO3HAaHHUE IICHHOCTHU
MacTepCTBa, TPYA0II00UE;

- TOTOBHOCTh K  aKTHBHOH  JEATCILHOCTH
TEXHOJIOTHYECKOM M COLMAJIbHOM HAIpPaBJICHHOCTH,

CIIOCOOHOCTH MHHAIMHPOBATD, IUTAHUPOBATh
u CaMOCTOSITENTEHO BBITIOJIHATh TaKyIo
JeATEIILHOCTD;

- HHTEpEC K pa3IMYHbIM chepam

npodeccuoHaNbHOM e TEIbHOCTH.
MetanpeameTHble pe3yiabTaThl 1OJKHBI OTPaXkaTh:

Osnanenue YHUBEPCATbHBIMH y4eOHBIMH
[M03HABATEJIbHBIMU JICHCTBHSIMU:

a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSITEIILHO ¢dbopmynaHrpoBaTh
U aKTyaJIu3upoBaTh MpoOJeMy, paccMaTpUBaTh
€ BCECTOPOHHE;

- yCTaHABIIMBATh CYIIECTBECHHBIN pHU3HAK

WIM OCHOBAHUS Ui CPaBHEHUS, KIACCU(PUKALUU
1 0000IIIEeHN;

- OmpeneNiaTh LEeNH JeATSIBHOCTH,
napaMeTpbl U KPUTEPUHU MX JOCTHIKCHHS,
- BBISBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B PACCMATPUBACMBIX SIBJICHUSX;

3a1aBaTb

[1P61. Brnagenue meronaMH JOKa3aTeiabCTB, aJrOPUTMaMH
pemieHus 3adad; ymeHue (OpMyJIHpOBaTh OIpeneIeHHUs,
AKCHOMBI

U TEOpEMBbI, NPUMEHATHh HMX, HPOBOIUTH JI0KA3aTEJIbHBIC
paccykIeHHs B XOJ€ PeILeHUs 3a/1a4;

[1P62. YMmeHune onepupoBaTh MOHSATHSIMH: CTENEHb YHCIA,

jgorapudM YHUCNA; yMEHHE BBIMIONHATH BBIUMCIICHUE
3HA4YECHHUU

U mnpeoOpa3oBaHUS  BBIPAKEHUH CO CTENEHSAMH U
norapupmMamu, TpeoOpa3oBaHus IPOOHO-PANMOHATBEHBIX
BBIPAJKECHU;

[1PG3. YMmenue onepupoBaTh MOHITHAMU: pallMOHATBHBIC,
UppalMOHaJIbHBIC, MOKa3aTeNbHbIE, CTEIEHHBIE,
norapu(MUUECKHEe, TPUTOHOMETPUUECKUE YpaBHEHUS U

HCPAaBCHCTBA, UX CUCTCMBI,

[1P64. VYmenue onepupoBaThb MOHATUAMHU: (DYHKIIHS,
HempepbiBHAs (YHKIWSA, TPOU3BOJAHASA, IEepBOOOpa3Has,
OIIPEACIICHHBIM NHTETpall; YMEHUE HAXOAUTh IIPOU3BOJHBIE
JJNIEMEHTAPHBIX  (YHKIWH,  WUCIONB3YysS  CIIPAaBOYHBIC
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX cayvasxX (yHKIUU
Ha MOHOTOHHOCTb, HaXOAUTh HauOOoJIbIINE
U HauMeHbIIWE 3HaueHus (QYyHKIUH; cTpouTh Trpaduku
MHOTOUJIEHOB c UCIIOJIb30BaHUEM amnmnapara

1

o0meobpa3oBaTebHas TUCIUIDIMHA.

OOmume pes3ynbTarthl CHOPMYNIMPOBAHBl B COOTBETCTBHM C JIMYHOCTHBIMH M MeranpeameTHbiMH pesyiabrataMu ®I'OC COO, B (GOpMUPOBaHHUHM KOTOPBIX Y4YacTBYET

? JIMCIMIIIMHAPHEIE PE3YIBTATHL CHOPMYTHUPOBAHBI M TIPOHYMEPOBAHBI B COOTBETCTBUHM € TPEOOBAHUAME K NPEAMETHBIM pe3yibTaTam 6a3osoro yposus (I1P6) ®T'OC COO (Ipukas
Muno6pnayku Poccun ot 17.05.2012 Ne 413 (pemaxums ot 27.12.2023 r.).
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- BHOCUTH KOPPEKTHUBLI B ACATCIIBHOCTh, OLICHUBATDH
COOTBETCTBUE PE3YyJbTaTOB IEJISAM, OICHUBATH
PUCKH HOCHe}ICTBI/Iﬁ ACATCIIBHOCTHU

0) 6a30BBIE UCCIIEIOBATEIBLCKUE ICHCTBUS:

- BIIaJCTh HaBBIKAMHU yUYEOHO-HCCIIEI0BATEIbCKOM
U TIPOCKTHOM JEATETbHOCTH, HABBIKAMHU Pa3pEIICHUS
mpo0Jem;

- BBUIBJIATh ~ NPUYHUHHO-CIICACTBEHHBIC  CBSI3U
N aKTyaJlu3upoBaThb 3aaa4dy, BBIIBUI'aTb THUIIOTE3Y
ee pelieHus, HAXOIUTh apryMeHTBI
JUIS TOKa3aTeabCTBa CBOMX YTBEP)KICHHM, 3a7aBaTh
napamMeTpbl U KPUTEPUU PEIICHUS;

- AHaJIM3UPOBATHh IOJYYCHHBIC B XOAC PCIICHUA
3ajaud  Pe3yJIbTaThl, KPUTUYECKH  OIICHUBATh
HX OOCTOBCPHOCTHb, IMPOrHO3MPOBATHL H3MCHCHUC
B HOBBIX YCJIOBHUSIX;

pa3pabaTbIBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM
aHaIM3a HUMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTEepHUaJIbHBIX PECYPCOB;

- YMETh TEPEHOCUTHh 3HAHHS B TO3HABATEIILHYIO
U MPAKTHYECKYIO 00J1aCTH KU3HEACSITEIbHOCTH;

- yMeTh MHTErpUpOBaTh 3HAHUS U3 pPasHbIX
IIpEeIMETHBIX o0acTel;
- BBLIBMraTb  HOBBIE  WJ€W,  IpeaiaraTh

OpPUTrHHAJIBHBIC IMMOAXOAbI U PCHICHUSA

MaTeMAaTHYECKOr0 aHaJIn3a; IPUMEHATh MPOU3BOJIHYIO MPH
peueHun 3a1a4
Ha JIBJKECHHE; PeIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a0a4U
Ha HauOOJIbIINE ¥ HAMMEHBIIINE 3HAUCHUs, Ha HAXOXJICHHUE
IIyTH, CKOPOCTH U YCKOPEHHS;

[TP65. Ymenue omepupoBaTh MOHATHSMHU: pPAIlMOHATBHAS
dbyHKIMs, MoKazareiabHas (QyHKUIMS, CTeNeHHas (yHKIUS,
aorapupmuyeckas byHKIHA, TPUTOHOMETPUUECKHE
dbyskmuy, obpaTHble (YHKIMH; YMEHUE CTPOUTH TpaduKu
U3YYEHHBIX (QYHKIMH, HCIONb30BaTh TIpapuKkd IpU
W3YYEHUU MPOLIECCOB U 3aBUCUMOCTEH, NP peLICHUH 3a7a4
U3 JPYruX YYEOHBIX MPEAMETOB W 3a7ad M3 peajbHOM
KU3HU; BBIpaXaTh (QOpMyJIaMU 3aBUCHMOCTH  MEXIY
BEJIMYUHAMU;

[1PG6. YMeHue peniaTh TEKCTOBBIE 331a4U Pa3HBIX TUIIOB (B
TOM YHCJIE€ Ha MpPOLEHTHI, JAOJIM M YacTH, Ha JBUXKEHHE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4d M3
00J1acCTH yIpaBJICHUS JIUIHBIMHU U CEMEHHBIMU (PHAHCAMH);
COCTaBIISITh BBIPAKEHUS, YpaBHEHHUS, HEPAaBEHCTBA U HX
CUCTEMBI IO YCIIOBUIO 3aJauM, HCCIIEOBAaTh I10JYyYEHHOE
pelleHre 1 OLEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;

[IP67. VYwmeHuwe omepupoBaTh TMOHATUSIMH: CpeIHEe
apudmernueckoe, MennaHa, HauOOJbIIEe W HAMMCHbIIEE
3HA4YeHMsI, pa3Max, JUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHUCIIOBOTO HaOOpa; yMEHHE H3BJICKaTh, HHTEPIPETUPOBATH
uH(OpMaAIMIOo,  TMPEACTaBIEHHYO B  TaOIMIaxX, Ha
auarpammax, rpadukax, OTpakarolylo CBOHCTBA pealbHBIX
IPOLECCOB U SIBJICHUN; MPEICTaBIsATh HHGOPMALUIO C
MOMOMIBI0  Ta0NHMII W JuarpamMMm;  HCCIENI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM qucie
C MpUMEHEHHEM TpaduuecKux METOMOB U DIEKTPOHHBIX




CPEJCTB;
[1P68. YMeHue oneprupoBaTh NOHATHAMHU: CITy4allHBINA OTIBIT
U CIIy4aifHO€ COOBITHE, BEPOSITHOCTh CITyYalHOTO COOBITHS;
YMEHHME BBIUUCISTH BEPOATHOCTh C  HCIOJb30BaHUEM
rpaduyecKkux METOJ0B; IPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXKEHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMynbl MpU pEIIeHUH 3a]ady; OLIEHHWBATh BEPOSITHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO
CO CiayyallHBIMH BeJIMYMHAMHU; yMEHHE MPHUBOJIUTH
OpUMEpbl  MPOSABICHHUS 3aKOHAa OOJBIIMX 4YHCET B
MIPUPOIHBIX

U OOIIECTBEHHBIX SIBIICHUSIX;

[1PGY. YMeHue omepupoBaTh MOHATHAMH: TOYKa, IpsMas,

IUIOCKOCTb, IIPOCTPAHCTBO, JBYTpaHHBII yrod,
CKpEIIMBAOIINECS MpsIMbIE, NapajiebHOCTb u
NEPIEHUKYJIAPHOCTD MPSIMBIX

U IJIOCKOCTEM, YTOJI MEKIY HPSIMBIMH, YTOJ MEXAY MPSIMON
U IUIOCKOCTBIO, YIOJI MEXIY IIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKM JO IUIOCKOCTH, pAacCTOSHUE MEXKIY MPSIMBIMH,
paccTosiHue MEXIy IUIOCKOCTSMH; YMEHUE HCIIOJIb30BaTh
IpU peIleHWH 3a7ady H3yuyeHHble (AKTbl U TEOPEMbI
IUIAHUMETPUH; YMEHHE OLEHHMBAaTh pa3Mepbl OOBEKTOB
OKPYKaroIIero MUpa;

[1P610. Ymenue onepupoBaTh MOHATHSAMU: MHOTOI'PAaHHHUK,
CeUYeHHEe MHOIOIpaHHHUKA, KyO, Mapajuieienure], npu3Mma,
nupammuia, Gurypa ¥ MOBEPXHOCTh BpALICHUS, LHUIMHID,
KOHyc, mmap, cdepa, cedeHus (Urypsl BpalleHHs,
IUIOCKOCTh, ~Kacamomasicss cdeppl, LWIMHApPA, KOHYCa,
IJIOIIAAb IOBEPXHOCTH NHUpaMUIbl, IPU3MBI, KOHYcCA,
WJIMH/IPA, IJI0Haabs chepbl, 00beM Kyda, MpsIMOYToJIbHOTO
napajuieJenunea, MMpaMuIbl, IPU3Mbl, HIUINHIPA, KOHYCA,
uiapa; yMeHue n300pakaTh MHOT'OI'PAaHHUKHU
W TIOBEPXHOCTH BpAalIEHUs, HMX CEYEHHs] OT PYKH, C




IIOMOIIBK) YEPTEKHBIX HMHCTPYMEHTOB H DJIEKTPOHHBIX
CPEACTB;  YMEHHME  paclO3HaBaTb  CHUMMETPUIO B
MIPOCTPAHCTBE;  YMEHHME  pACIO3HABaThb  IPABUIbHBIC
MHOT'OI'PaHHUKHU;

[IPG11 VYwmeHue onepupoBaThb MNOHITUSAMH: JABMXKEHUE
B TPOCTPAHCTBE, NOJOOHBIE (UTYpPHI B MPOCTPAHCTBE;
HCIIONB30BAaTh OTHOLICHWE IUIOIIAJEH ITOBEPXHOCTEH H
00BbEMOB MOAOOHBIX (UTYP IPU PEIICHUH 3a/1aY;

[IPG12. YmeHue BBIYUCIATH T€OMETPUUYECKHE BEIUYMHBI
(MHa, yrom, IUIOIIAAb, 00bEM, IUIOIIAIb MOBEPXHOCTH),
WCIOJIb3YSl U3YUYEHHbIE (POPMYJIbI U METOJIbBL;

[1P613. YMeHnue onepupoBath MOHATUAMU: MPSIMOYTOJIbHAS

CUCTEMa KOOpIWHAT, KOOPJIWHATHI TOYKH, BEKTOP,
KOOpPJIMHATBl BEKTOpa, CKAJSIPHOE TMPOU3BEICHUE, YIOJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE

BEKTOpa Ha YHCIO; HAXOAUTh C IIOMOLIbI0 H3YYEHHBIX
dbopMyll KOOpAMHATHI CEpeAUHbl OTPE3Ka, pPaCcCTOSHUE
MEXIY ABYMs TOUKaMU;

[1PG14. Ymenue BoIOMpATh MOAXOIAIINN U3yUYEeHHBIH METOT
JUIsl pELIeHHs 3a7add, paclo3HaBaTb MaTEMaTUYECKUE
(bakThI

U MaTeMaTH4YeCKUe MOJEH B MPUPOIHBIX M OOIECTBEHHBIX
ABJIICHUSIX, B MCKYCCTBE; YMEHHME IIPUBOAWTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUH POCCUHUCKOW U  MHUPOBOH
MaTE€MAaTHYECKOW HayKH

OK 02. Hcnonp3oBath
COBPEMEHHBIE cpencTaa
MOWCKa, aHaJM3a u
MHTEpIIpEeTanuy HHPOPMAIHH,
148 nH(pOPMAaIOHHbIE
TEXHOJIOTUH ISl BHITTOJTHEHUS
Bajayq npodecCHOHATBLHON

NMEATCIIBHOCTH

JIMYHOCTHBIE PE3YNbTATHI TOJIKHBI
YacTU: LIEHHOCTH HAyYHOTO MMO3HAHUS:
-c(hopMUpOBaHHOCTD MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsS HAyKM U OOIIECTBEHHON MPaKTUKH,
OCHOBaHHOTO

Ha JIAJIore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B NOJUKYJIBTYPHOM MHPE;

OTpakaThb B

[1PG1. Bnagenue meTonamMu J10Ka3aTeiabCTB, aIrOpUTMaMu
pewieHus 3anad; ymMeHue (hopMyIupoBaTh ONpEIETCHHS,
AKCHOMBI

U TEOpEMBbl, NPUMEHATh HX, IPOBOAUTH J10KA3aTEJIbHbIE
paccyXJIeHHs B XO/1€ PELICHHUs 3a7ay;

[1P62. YMeHnune omnepupoBaTh MOHATUSAMH: CTEIEHb YMCIA,
jgorapudmM  yucia; yMEHHE BbBIIOJHATH  BBIUMCIICHUE




MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:
Ognanenne YHHUBEPCATLHBIMU YYeOHBIMH
IIO3HaBAaTCIIbHBIMU ,Z[eI>'ICTBI/I}IMHZ

B) pabora ¢ nHpopmaIuei:

- BJIAJICTb HABbBIKAMU TIOJIYUCHUA I/IH(l)OpMaLII/II/I u3
UCTOYHUKOB  PAa3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYHICCTBJIATL IMOUCK, aHAJIN3, CUCTCMATU3AlUI0 U
MHTEPIPETANNI0 UHPOPMALIUU Pa3IHMYHBIX BUIOB U
(dhopM TpeICTaBICHHUS,

- CO37aBaTh TEKCTHI B PAa3UYHBIX Qopmarax c
y4eTOM Ha3HaueHUs WHPOpMAlMU U  LEJNEeBOM

ayIUTOPUH,  BBIOMpas  ONTUMaJbHYIO  (GopMy
IPEACTaBICHUSA
Y BU3yaJIM3allHu;
- OLCHUBAThH AOCTOBCPHOCTD, JICTUTUMHOCTDH
WHPOpPMAIUK, €€ COOTBETCTBHE IPABOBBIM U

MOPAIbHO-ITUYECKUM HOpMaM;
- HCIOJIb30BaTh CpEACTBA HMH(DOPMAIMOHHBIX H

KOMMYHHKAIITMOHHBIX TEXHOJIOTUH B pemiCHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3AIlMOHHBIX  33/7ad €  COOJIOJIEHUEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TMTHEHBI,  pecypcocOepeXeHusi, MpaBOBBIX U
ATHYECKUX  HOPM, HOpPM  WHGPOPMAIIMOHHOMH
0e30MmacHOCTH

3HA4YECHUU

U mpeoOpa3oBaHUS  BBIPAKEHUH CO CTENEHSIMH U
norapupmMamu, TpeoOpa3oBaHus APOOHO-PAMOHATBHBIX
BBIPAKECHU;

[TP63. YMeHue ormepupoBaTh MOHATHSAMU: palldOHATBHBIC,
UppalOHaJIbHBIE, MOKa3aTeNbHbIE, CTEIEHHBIE,
norapu(MUUECKre, TPUTOHOMETPUUECKUE YpaBHEHUS U

HCPAaBCHCTBA, UX CUCTCMBI,

[1P64. VYmenue onepupoBaTh MOHATHIMH: (PYHKIHA,
HempepbiBHAas (YHKIWS, TPOU3BOJAHASA, IepBOOOpa3Has,
ONpEeJIETICHHBIN UHTErpall; YMEHHE HaXOAUTh IPOU3BOIHbBIC
JJNIEMEHTAPHBIX  (YHKIWH,  HUCIONB3YysS  CIPABOYHBIC
MaTepuaibl; UCCIeI0BaTh B MPOCTEHIINX CIydasX (pyHKIUN
Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
U HauMEHbIME 3HaYeHUs QYHKIUH; CTPOUTH Trpaduku
MHOTOUJIEHOB c UCIIOJIb30BaHUEM anmnapara
MaTE€MaTUYeCKOr0 aHaJIn3a; NPUMEHITh NMPOU3BOAHYIO MPU
pelieHun 3a1a4
Ha JIBUKEHUE; peuiaTh MPaKTUKO-OPUEHTHUPOBAHHbIE 3a/1a4U
Ha HanOOJIbIINE ¥ HAMMEHBIINE 3HAUCHUS, HA HAXOXKICHHUE
IIyTH, CKOPOCTH U YCKOPEHUS,

[1PGS5. YMeHue omepupoBaTh MOHATHIMU: palMOHATbHAS
dyHKLUMs, MOKa3aTenbHast (YHKIMSA, CTENEHHas (YHKIUS,
norapupmMudeckas byHKIHS, TPUTOHOMETPUIECKHE
¢yHkunu, obpaTtHele (QYHKIMU; YMEHUE CTPOUTH IpaduKu
U3YYEeHHBIX (QYHKIHH, HCMONb30BaTh Tpaduku Mpu
U3yUYEHHUH MPOLIECCOB U 3aBUCHUMOCTEN, IPU PELICHUHN 3a]a4
U3 JIpyruxX Yy4eOHBIX MpeIMETOB W 3aJad U3 pealbHOM
KHU3HHM;, BBIpaXaThb (OPMyJIaMU 3aBHCUMOCTH  MEXIY
BEJIMYUHAMU;

ITPG6. YMeHue peniaTh TEKCTOBBIC 331a4U Pa3HBIX THIIOB (B
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TOM 4YHCJIE HAa TMPOLEHTHI, JOJM M YacTH, HAa JBHKEHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HaJOTH, 33aJaud U3
o0jacTu ynpaBiaeHHs JIUYHBIMU U CEMEUHBIMU (PHAHCAMN);
COCTABJISITh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX
CHUCTEMBI IO YCIIOBHIO 3aJa4M, HCCIENOBATh IIOJy4YEHHOE
peleHre U OLEHUBATh MPaBON0J00HOCTh PE3yIbTaTOB,;

I[IP67. VYwmenue omnepupoBaTh TOHITHAMHU: CpPEIHEE
apudmernueckoe, MeanaHa, HaAUOOJbIIEe W HAMMCHBIICE
3HAUEHMsI, pa3Max, AMCIEPCUs, CTAHIAPTHOE OTKIOHEHHUE
YHUCJIOBOr0 HabOpa; yMEHHUE U3BJICKATh, HHTEPIPETUPOBATH
uHbOpMaIMIO, TPEACTaBICHHYIO B  Tabmumax, Ha
nuarpammax, rpadukax, OTpaKarollyl0 CBOMCTBA PealbHBIX
IPOLECCOB U SBJICHUIN; MPEICTaBIATh HH(MOPMALUIO C
MOMOMIBIO  TAOJIHII u JarpaMmM; HCCIIEN0BATh
CTaTUCTUYECKHUE JTAaHHBIE, B TOM yuclie
C TPUMEHEHHEM TpaUUecKUX METOJOB U SJICKTPOHHBIX
CPEACTB;

[TP68. YMeHue onepupoBaTh MOHITHAMU: CTyYalHBINA OTBIT
U clyyaifHO€ COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS;
YMEHHUE BBIYUCIATH BEPOATHOCTH C  HMCIOJIb30BAaHUEM
rpaduyecKux METOJ0B; IPUMEHATH (POPMYJIIbI CIIOKEHUS U
YMHOXEHUS BEPOSTHOCTEH, KOMOWHATOpPHBIC (aKThl U
dbopMyInbl MpU pelIeHUH 3a]ad; OLIEHHWBATH BEPOSITHOCTH
peabHBIX COOBITHH; 3HAKOMCTBO
CO CIy4allHbIMM BEJIMYMHAMH; YMEHUE [PUBOAUTH
OpUMEpPhl  TIPOSIBIICHHUS  3aKOHA  OOJBIIMX  YHCENT B
IPUPOIHBIX

1 OOIIECTBEHHBIX SIBJICHUSX;

ITP6Y9. YMeHue omepupoBaTh MOHATHSAMHU: TOYKA, MpsMasd,

IJIOCKOCTb, MIPOCTPAHCTBO, JBYTPaHHBIN yTod,
CKpELIMBAOIINECS MpsIMBIE, napajuieJIbHOCTh u
NePHEHANKYIISIPHOCTD TIPSIMBIX
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U IJIOCKOCTEM, YTOJI MEKIY MPSIMBIMH, YTOJ MEXAY MPSIMON
U IUIOCKOCTBIO, YIOJI MEXIY IIOCKOCTSIMHU, PACCTOSTHUE OT
TOUYKH

JI0 IUIOCKOCTH, PAacCTOSIHUE MEKIY IPSIMBIMHU, PACCTOSHUE
MEXKIy IJIOCKOCTSIMHU; YMEHUE MCIOIB30BATh MIPU PEILEHUN
3aa4 U3yyeHHbIE (PAKTHI U TEOPEMbI IIJITAHUMETPUH; YMEHHE
OLICHHUBAThH pa3Mepbl 00BEKTOB OKPYIKAIOLIEr0 MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOI'PaHHHUK,
CeUYeHHEe MHOIOrpaHHHKA, KyO, Hapasuieienure], Mnpu3Mma,
nupamuia, Gurypa ¥ HOBEPXHOCTh BpALICHUS, LHUIHHID,
KOHyc, mmap, cdepa, cedeHus (Urypsl BpalleHHs,
IUIOCKOCTh, Kacamomasicss cdeppl, LWIMHApPA, KOHYcCa,
IUIOU[alb MOBEPXHOCTU NHpPaMUIbl, TNPU3MBI, KOHYcCa,
WIMH/IPA, IJIoHaab chepbl, 00beM KyOa, MpsIMOYToJIbHOTO
napajuieJenunea, MMpaMuIbl, IPU3Mbl, HIWINHIAPA, KOHYCA,
nIapa; yMEHHE n300pakaTh MHOTOTpaHHUKHU
U TIOBEPXHOCTH BpAILIEHUS, UX CEUEHUs OT pPYKHU, C
IIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEACTB;  YMEHHME  pacllio3HaBaTb  CHUMMETPHIO B
IIPOCTPAHCTBE;  YMEHHE  paclloO3HaBaTb  IPABUJIbHBIE
MHOTOTpPaHHUKU;

[IP611 VYwmeHue omnepupoBaTh MOHATUAMHU: JIBHIKEHHE
B IPOCTPAaHCTBE, MOAOOHBIE (GUTYpPHl B IPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOLICHHWE IUIOLIANCH IIOBEPXHOCTEH U
00BEMOB NMOAOOHBIX (PUTYp MPH PEIICHNUHU 33]aY;

[1P612. YMmeHue BBIYHMCIATH I'€OMETPUYECKHE BEIMYHMHBI
(mmvHa, yroi, TUIOaab, 00beM, IUIOMIAh TMOBEPXHOCTH),
UCTIONIb3Ys U3yUeHHbIE (POPMYIIBI U METO/IBI;

[1PG13. YMeHue onepupoBaTh NOHATUSMU: IPSIMOYTOJIbHAS
CUCTEMAa  KOOpPAMHAT, KOOPAMHATBl TOYKH, BEKTOP,
KOOPJMHATBl BEKTOPA, CKAJIIPHOE MPOU3BEACHHUE, YOI
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BENCHUE
BEKTOpa Ha YHCIO; HAXOAUTh C IOMOMIBI H3YYEHHBIX
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dbopMynT KOOpPJIHWHATHI
MEXIY ABYMs TOUKaMU;
[1PG14. Ymenue BoIOMpATh MOAXOIAIINN U3yUYEeHHBIH METOT
JUIsl pELIeHHs 3a7add, paclo3HaBaTb MaTEMaTUYECKUE
(bakThI

U MaTeMaTH4YeCKUe MOJEIH B MPUPOIHBIX M OOIECTBEHHBIX
ABJIICHUSIX, B MCKYCCTBE; YMEHHME IPUBOAWTH IPUMEPHI
MaTE€MaTU4eCKUX OTKPBITUH POCCUHUCKOW U  MHUPOBOH
MaT€MAaTHYECKOW HayKH

CEPCaAHbI OTpPE3Ka, PaCCTOAHUC

OK 03. ITnanupoBath
" peaTn30BhIBATH
coOCTBEHHOE
podeCCHOHATBHOE

U JUYHOCTHOE pa3BHUTHE,
NpeINPUHIMATENBCKY IO
JESITEIIbHOCTD

B ipoeccronanbHol cdepe,
UCTIONIb30BaTh 3HAHUS
10 MPaBOBOW M (PUHAHCOBOM
rPaMOTHOCTH B Pa3IUYHBIX
’KM3HCHHBIX CHTYAaIUsAX

JIM4HOCTHBIE PEe3yJbTAaThl JIOJDKHBI OTpa)kaTh
B YaCTH: [yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHS:
- chOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA,
ATHYECKOTO TIOBEICHUS;
- CHOCOOHOCTh OIICHMBATh CUTYAIUIO0 U MPUHUMATh
OCO3HAHHBIEC PEIICHUS, OPUEHTHPYSCh HA MOPAITHHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;
- OCO3HaHWE JMYHOTO BKJaJa B IOCTPOCHUE
YCTOWYHBOTO OYyTyIIEro;
- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIUTEISIM
U (WIK) APYTUM 4YI€HAM CEMbH, CO3JJaHUI0 CEMBHU Ha
OCHOBE  OCO3HAHHOTO  TPHHATUS  IICHHOCTEH
CEeMEHHON JXKM3HU B COOTBETCTBUU C TPAAULUSIMU
HapoaoB Poccuu;
MetanpeaMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnageHne  YHUBEPCATBHBIMH  PETYJISTUBHBIMU
JIEUCTBUSAMMU:
a) cCaMOOPTaHM3AITUS:
- CaMOCTOSITENTLHO OCYIIECTBIATh MO3HABATEIHLHYIO
NeSITeIbHOCTh,  BBIABISITH ~ MPOOJIEMBI,  CTaBHUTH
u dbopMynupoBaTh COOCTBEHHBIC 3a/1auu
B 00pa30BaTEeIbHOW JESTEIBbHOCTH W IKHU3HEHHBIX
CUTYallUsX; CaMOCTOSITEIbHO COCTaBISTh IUIAH
pemieHuss MpOOJIEMBI € yY4ETOM  UMEHOIIUXCS

[1PG1. Bnagenue meTonamMu J10Ka3aTeiabCTB, aIrOpUTMaMu
pelieHus 3anad; ymMeHue (hopMyIupoBaTh ONpEIETICHHS,
AKCHOMBI

U TEOpEMbl, NPUMEHATh HX, IPOBOJUTH JI0KA3aTEJIbHbIE
paccyXJIeHHs B XO/1€ PELICHHUs 3a/ay;

[1P64. VYmenue omnepupoBaTh MOHATUSMHU: (DYHKITHS,
HenpepbiBHAasg (QYHKIMSA, TPOU3BOJAHAsA, IepBooOpa3Hasd,
OIpe/IeNICHHBI NHTErpall; yMEHUE HAXOJIUTh POU3BOIHBIE
JIEMEHTAPHBIX  (YHKLUMH,  HUCMIONb3Yys  CIIPABOYHBIC
MaTepuaibl; UCCIEeI0BaTh B IPOCTEHIINX CiIydasX (pyHKINUN
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINe
U HauMEHbIIWE 3HaueHHWs (YHKIUH; CTPOUTH Tpaduku
MHOT'O4JICHOB c UCIIOJIb30BaHUEM amnmapara
MaTeMaTHYECKOT0 aHalIu3a; MPUMEHSTh MPOU3BOAHYIO MpHU
peLeHnn 3aja4
Ha JIBIJKEHHUE; pelllaTh MPAKTUKO-OPUEHTHPOBAHHBIE 3a7aun
Ha HauOOJIbIINE ¥ HAaMMEHBIINE 3HAUCHUs, HAa HaXOXJCHHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[1P65. YmeHue omepHpoBaTh MOHATHAMHU: pallMOHAIbHAS
byHKIMS, TOKa3aTenbHass (yHKIHS, CTENeHHas (DyHKITHs,
JorapupmMuyecKas byHKIHA, TPUTOHOMETPHUECKUE
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pecypcos, COOCTBEHHBIX BO3MOKHOCTEH
W TPEeANoYTeHUH;  JaBaTh  OLEHKY  HOBBIM
CUTYaIUsIM;

0) CaMOKOHTPOJIb:

UCTIONB30BaTh TPHEMBI pedleKCHH JUIsl OLEHKH
CUTYyalluH, BBIOOpA BEPHOTO PELICHMUS;

- yMeTh OILICHHBaTh PHUCKK M CBOEBPEMEHHO
MIPUHUMATh PEIICHMS [0 UX CHUKEHUIO;

B) SMOLIMOHAIBHBIA WHTEIUIEKT, MpPEaroararoiimnii
c(hOopMUPOBAHHOCTb:

BHYTPEHHEN MOTUBALIMH, BKIIIOYAIOIIEH CTPEMIICHHE
K JOCTH)KCHHID LEIM M YCIeXy, ONTHUMU3M,
WHULIMATUBHOCTb, YMEHHUE JEHCTBOBATb, HCXOJS
3 CBOMX BO3MOKHOCTEH;

- OMIIATUH, BKJIIOYANOIIEH CHOCOOHOCTh TMOHUMATh
SMOIIMOHAJIBHOE COCTOSIHUE JIPYTHUX, YYUTHIBATH
€ro  NOpu  OCYIIECTBIEHWH  KOMMYHUKAIIHH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOLITUX
CIIOCOOHOCTH BBICTPAanWBaTh OTHOILIEHUS C JPYTHMMH
TIOIBMH, 3a00THTBCS, TPOSBIATH HMHTEPEC W
paspemiaTh KOHMIUKTHI

¢yHkIMM, oOpaTHble (YHKIMH; YMEHUE CTPOUTH IpaduKu
U3yYeHHbIX  (yHKIMHA, uHCHonb30BaTh TpaduKku  IpU
M3Y4YEeHHUHU MPOLIECCOB U 3aBUCUMOCTEH, MPHU pelIeHUH 3a1a4
U3 Jpyrux YydeOHbIX MPEeIMETOB M 3a7ady U3 peajbHOM
KU3HU; BBIpa@XaTh (QOpMyJaMU 3aBUCHUMOCTH  MEXKAY
BEJIMYNHAMU;

[1PG6. YMeHue peniath TEKCTOBbIE 331a4M Pa3HBIX TUIIOB (B
TOM YHUCJIE Ha IPOLEHTHI, AOJIM M YacTH, Ha JBUXKCHHUE,
paboTy, CTOMMOCTb TOBapOB W YCIyr, HaJOIH, 3aJaud U3
00J1aCTH yIpaBJICHUs JIUYHBIMHU U CEeMEHHBIMU (PMHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA M MX
CUCTEMBI IO YCIIOBUIO 3aJauM, HCCIIENOBAaTh IOJYYEHHOE
pelIeHre U OLEHUBATh MPaBIONOJ00HOCTh PE3yJIbTaTOB;

[IP67. VYmenue omnepupoBaTh MOHATHSAMHU: CpEIHEE
apudmernyeckoe, MeauaHa, HauOoJbllee W HANMEHbIIEEe
3HA4YCHUs, pa3Max, JUCIEPCHS, CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBOTr0 HaOOpa; yMEeHHe U3BJIEKaTh, HHTEPIPETUPOBATH
UHPOPMALIMIO,  TPENCTaBIEHHYIO B  Ta0iumax, Ha
nuarpammax, rpadukax, OTpaXkarollylo CBOMCTBA pealbHBIX
NPOIIECCOB W SBICHHIA; TPEACTABIATh HHOOPMAIMIO C
NOMONIbI0  TabnMIl W JuarpamMm;  HCCIElI0BaTh
CTaTUCTHUYECKUE IAaHHBIC, B TOM YHCJIEC C MPUMEHCHHEM
rpadUYeCcKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

[TP68. YMeHue onepupoBaTh MOHITHAMU: CTyYalHBINA OTBIT
U clyyaifHO€ COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS;
YMEHHE BBIUUCIIATH BEPOSTHOCTh C  HCIIOJIb30BAaHHEM
rpaduyecKux METOJ0B; IPUMEHATH (POPMYJIIbI CIIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKTBl M
dbopMyInbl MpU pelIeHUH 3a]ad; OLIEHHWBATH BEPOSITHOCTH

peanbHbIX COOBITHI; 3HAKOMCTBO
CO CIyyalHbIMH BEJIMYMHAMH; YMEHHE IPUBOJIUTH
OpUMEpPHl  TPOSBICHHS  3aKOHAa  OOJBIIMX YHCET B
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MIPUPOIHBIX
U OOIIECTBEHHBIX SIBIICHUSIX;

[1PG14. YMmenue BoIOMpATh MOAXOISAIINN U3yUYEeHHBIA METOT
JUISL  peIIeHUs 3a7add, paclo3HaBaTh MaTEMaTUYECKUE
baKThl

¥ MaTeMaTUYECKHE MOJIENU B IPUPOJIHBIX U OOIIECTBEHHBIX
ABJIICHUSIX, B MCKYCCTBE; YMEHHME IPUBOAHUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUH POCCUHCKOW W  MHUPOBOH
MaTEMaTUYECKON HAyKu

OK 04. OpdexTuBHO
B3aMMO/ICIICTBOBATh

u paboTaTh B KOJUICKTHBE
U KOMaH/1e

JlnuHOCTHBIE  pe3ysbTaThl  JOJKHBI  OTpaXkaTb
B YaCTU: LIEHHOCTU HAYYHOT'O IO3HAHUS: OCO3HAHUE
LEHHOCTH HAy4YHOM JI€ATEIbHOCTH, T'OTOBHOCTH
OCYLIECTBIIATh IIPOEKTHYI0 U HCCIIENOBATEIBCKYIO
JIeSITeIbHOCTh UHIUBUYaJIbHO U B TPYIIIE
MetanpeameTHble pe3yIbTaThl 1OJKHBI OTPaXaTh:
OBnajseHre yHUBEpPCAIbHBIMA KOMMYHHKATUBHBIMU
JIEUCTBUSAMMU:

0) cCOBMeCTHas IeATeIbHOCTD:

- IIOHMMaTh M UCIOJb30BaTh IPEUMYILIECTBA
KOMaHJHON ¥ UHJIUBUYaJIbHOU paboThI;

- IPUHHMMATh LM COBMECTHOW JEATEIbHOCTH,
OpraHU30BbIBATH U KOOPAMHUPOBATH JIEHCTBUS 11O €€
JOCTHKEHHUIO:  COCTaBIATh  IUIAH  JEHCTBHIA,
pacnpeenaTh poJid ¢ y4eTOM MHEHUN YYaCTHHKOB
00CY»X/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;
OBnajseHue  YHHMBEpPCAIbHBIMU  PEryJISTUBHBIMU
JIEUCTBUSAMMU:

T) IPUHATHE ce0s U IPYTHUX JIFOICH:

- IPUHUMAaTh MOTHUBBI U APTyYMEHTBI IPYIHX JIIOJAEH
IIPU AaHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

- NPU3HABaTh CBOE IIPABO U IPaBO APYTUX JIIOJEH
Ha OIIMOKM;

I[IP67. VYwmeHue omepupoBaTh IOHATHSIMH: CpEIHEE
apudmernueckoe, MennaHa, HaAWOOJbIIEe W HAMMCHBIICE
3HAUYEHMsI, pa3Max, JAHMCIEPCHs, CTAHIAPTHOE OTKJIOHEHHUE
YHUCIIOBOTO HaOOpa; yMEHHE H3BJICKATh, HHTCPIPETUPOBATH
uHbopMaIMIo, TPEACTaBICHHYI0 B  Tabimumax, Ha
nuarpammax, rpadukax, OTpakarollyl0 CBOHCTBA PeallbHBIX
IPOIECCOB U SBJICHUN; MPEICTaBIATh HH(MOPMALUIO C
MOMOIIBIO  TAOJIHII 51 JarpaMuM; HCCIIEN0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCIIE€ C NPUMEHEHUEM
rpadMueCKUX METO/IOB U JICKTPOHHBIX CPEJICTB;

[1P68. YMeHue oneprupoBaTh NOHATHAMU: CITy4alHBINA OTIBIT
U CIIy4aitHoe COOBITHE, BEPOATHOCTh CIIYYalHOTO COOBITHS;
YMEHHE BBIUUCIIATH BEPOSTHOCTH C HCIOJIb30BAaHHEM
rpadu4ecKuX METOJI0B; IPUMEHSTH (POPMYJIBI CIOKEHUS U
YMHOXXEHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (aKTHl U
(GopMynbl NpU pPELIEHWU 337ay; OLEHUBATh BEPOSATHOCTH

peambHBIX  COOBITHMIA; 3HAKOMCTBO €O  CIy4YaiHBIMH
BEIMYMHAMU; yYMEHHE IPHUBOIUTH IPUMEPBI IPOSBICHUS
3aKOHa (310319181704 4yucel B IIPUPOHBIX

u O6I.HCCTB€HHI)IX SIBJICHUSX,
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- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UILIUU
JIPyroro 4yeioBeka

[TP614. YMmenue BoIOMpPATH MOIXOIANINN N3YUEHHBI METOT
JUIsl  peLIeHHs 3a7add, paclo3HaBaTb MaTEMaTUYECKUE
(bakThI

U MaTeMaTHYeCKUe MOJEH B MPUPOIHBIX M OOIECTBEHHBIX
ABJIICHUSIX, B MCKYCCTBE; YMEHHME IIPUBOAWTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUH POCCUHUCKOW U  MHUPOBOH
MaT€MAaTHYECKOW HAayKH

OK  0s5.
YCTHYIO U
KOMMYHUKAIIUIO

Ha TOCYJAapCTBEHHOM S3bIKE
Poccutickoit Oenepannu
C yd4eroM OCOOEHHOCTEH
COLIMAIBLHOIO U KYJIBTYPHOI'O
KOHTEKCTa

Ocy1iecTBIsITh
MICHMEHHYIO

JIM9HOCTHBIE  PE3yNbTAThl  JOJKHBI
B YaCTU: 3CTETUYECKOTO BOCTIUTAHUS:

- JCTETUYECKOE OTHOIIEHHWE K MHUpYy, BKIIOUYas
ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOpUYECTBA, CIOpPTa, TpyAa © OOIIECCTBEHHBIX
OTHOIIIEHUH;

- CIMOCOOHOCTH BOCIPHUHHMMATH PA3JIUYHBIC BHUJIBI
UCKYCCTBa, TpPagullMM U TBOPUYECTBO CBOEr0 U
IPYTHX  HApOJOB, ONIyIIaThb  3MOLMOHAILHOE
BO3/ICHCTBHE UCKYCCTBA;

MetanpeaMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:

OBnaseHue yHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU
JIEUCTBUSAMMU:

a) oOmeHue: - OCYIIECTBIATh KOMMYHUKAIIMH
BO Bcex c(hepax Ku3HU;

- pacrmo3HaBaTh HEBepOaJbHBIE CPEJICTBA OOIICHUS,
MOHMMATh  3HAUYEHHWE  COIMATBHBIX  3HAKOB,
pacrno3HaBaTh MIPEANOCHUIKU KOH(IUKTHBIX
CUTYallui ¥ CMsIT4aTh KOH(DIUKTHI;

OTpaXkaTh

- Pa3BCpHYTO U JIOTUYHO MH3JIaraTb CBOKO TOYKY
3pCHUS C UCIIO0JIB30BAHNEM A3BIKOBBIX CPCICTB

[1PG1. Bnagenue meTonamMu J10Ka3aTeiabCTB, aIrOpUTMaMu
pewieHus 3anad; ymMeHue (opMyIupoBaTh ONpEIeTCHHS,
aKCHOMBl U TEOpPEMBbl, NPHUMEHATb HUX, [POBOJIUTH
JIOKa3aTEJIbHBIE PACCYKICHMS B XOI€ PELLEHUS 3a1a4;

[TP68. YMenue onepupoBaTh MOHATHIMU: CITyYalHBIN OTIBIT
U CIy4aiiHOe COOBITHE, BEPOSTHOCTh CIYyYailHOTO COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTb C HCIOJB30BaHUEM
rpadUuecKux METOJIOB; IPUMEHSTh (POPMYIIBI CIOKEHUS U
YMHOXEHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
(GopMynbl MpU pPELICHWU 337ay; OLEHUBATh BEPOSATHOCTH

peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIly4yalHbIMM BEIMYMHAMH; yMEHUE IPUBOAUTH
OpUMEphl  MPOSIBICHMS 3aKOHA OOJBIIMX YHUCEN B
IIPUPOIHBIX

U OOIIECTBEHHBIX SIBJICHUSX;
[1P69. YMenue onepupoBaTh MOHATHAMHU: TOYKA, MpsMasd,

IJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHbIN yroi,
CKpEIMBAIOIINECS IIpsSIMBIE, [1apajlIeIbHOCTh "
HEePIEeHIUKYJIIPHOCTD MIPSIMBIX

Y TUIOCKOCTEH, YToJI MEXAY IPSIMBIMU, YTOJl MEXY NPIMON
U IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSHHUE OT
TOUYKH

JI0 TUIOCKOCTH, PacCTOSTHUE MEXAY IPSAMBIMH, pPacCTOSHUE
MEXJy IJIOCKOCTSIMU; YMEHHUE HMCIIONIb30BaTh IIPU PEILIEHUN
3a/1a4 U3y4yeHHbIe (DaKThl U TEOPEMBI INIAHUMETPUU; YMEHHE
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OLICHHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOLIEr0 MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMHU: MHOTOI'PaHHHUK,
CeUYeHHEe MHOIOIpaHHHUKA, KyO, Mapajuieienure], Mnpu3Mma,
nupammuia, Gurypa ¥ HOBEPXHOCTh BpALICHUS, LHUIHHID,
KOHyc, mmap, cdepa, cedeHus (Urypsl BpalleHHs,
IUIOCKOCTh, ~Kacamomasicss cdeppl, LIWIMHApPA, KOHYcCa,
IUIOU[alb MOBEPXHOCTU NHpPaMUIbl, TMPU3MBI, KOHYcCa,
WIMH/IPA, IJIoMaabs chepbl, 00beM KyOa, MpsIMOYToJIbHOTO
napajuiesenuneaa, TupaMubl, TPU3MbL, IWINHIPA, KOHYCA,
nIapa; yMEHHE n300pakaTh MHOTOTpaHHUKHU
U TIOBEPXHOCTH BpAILIEHUS, UX CEUEHUs OT pPYKHU, C
IIOMOLIBI0 YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;  YMEHHE  paclo3HaBaTb  CHMMETPUIO B
IIPOCTPAHCTBE;  YMEHHE  pacllo3HaBaTb  IPABUJIbHBIE
MHOTOTpPaHHUKU;

[IP611 VYwmeHue omnepupoBaTh MOHATUAMHU: JBHIKEHHE
B IPOCTPAaHCTBE, MOAOOHBIE (GUTYpPHl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIICHHUE IUIOUIAJEd IOBEPXHOCTEH U
00BEMOB MOAOOHBIX PUTYp MPH PELICHNUH 33]aY;

[1P612. YMmeHue BBIYHMCIATH I'€OMETPUYECKHE BEIMYHMHBI
(mmvHa, yroi, TUIOaab, 00beM, IUIOMIAh TMOBEPXHOCTH),
UCTIONIb3Ys U3yUeHHbIE (POPMYIIBI U METO/IBI;

[1PG13. YMeHue onepupoBath NOHATUSMU: IPSIMOYTOJIbHAS
CUCTEMAa  KOOpPAMHAT, KOOPAMHATBl TOYKH, BEKTOP,
KOOpJIMHATBl BEKTOPa, CKaJIspHOE IMPOU3BEACHUE, YTroil
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BEACHUE
BEKTOpPa Ha YHUCJIO; HAXOJWUTh C IOMOIIBI0 H3YyYEHHBIX
GopMy1 KOOpPAMHATBI CEpeluHBbl OTpe3Ka, pPACCTOSHUE
MeXIy ABYMs TOUKAMH;

[TP614. YMmenue BbIOMpPATh MOIXOIANTUN U3YUYEHHBIN METOT
JUISL pEIICHUs 3a7avd, paclo3HaBaTh MaTEMaTUYECKUE
(baxThI
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1 MaTeMaTHYeCKHe MOJENU B MIPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHME IPUBOAUTH IPUMEPHI
MaTeMAaTHYECKUX OTKPBITHM POCCHMCKOM W MHUPOBOU
MaTE€MaTUYECKON HAyKU

OK 06. [IposiBsiTH
TPaKIaHCKO-
MaTPUOTHYECKYIO TO3ULHIO,
JIEMOHCTPHUPOBATH
OCO3HaHHOE MIOBEJICHUE
Ha  OCHOBE  POCCUHCKHUX

JTyXOBHO-HPaBCTBEHHBIX
IICHHOCTEH, B TOM YHCJIEC

C y4eToM TrapMOHHU3alUU
MEKHALMOHAIbHBIX

" MEXKPEITUTHO3HBIX
OTHOILEHUH, [IPUMEHSATH
CTaHAAPTHI
QHTUKOPPYILIMOHHOTO
MOBEICHUS

JImdHOCTHBIE  pe3yNbTaThl  JOJKHBI  OTpaXkaTb
B YaCTHU:
- Ipa)KAaHCKOTO BOCIIMTAHUSA: MIPUHSATHE

TPaIUIIMOHHBIX HAIIMOHATBHBIX, OOIICUEITOBEYECKUX
TYMaHUCTUYECKUX U IEMOKPAaTUYECKUX IEHHOCTEM;
-aTPUOTUYECKOTO BOCITUTAHHUSA:

LIEHHOCTHOE OTHOILIEHHWE K TIOCYyJapCTBEHHBIM
CHMBOJIaM,  HUCTOPHUYECKOMY U  NPUPOJHOMY
Hacjelnio, NaMATHUKaM, TpPaJulusM HApOJOB
Poccun, noctmxkenusam Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJOTUAX U TPYAE;

MeranpeaMeTHbIE PE3YIbTaThl JOJKHBI OTPaKATh:
OBnajeHne  yHUBEPCAIbHBIMM  PETYJIATUBHBIMHU
JNEUCTBUSIMU: B) OMOLIMOHAJIBHBI  WMHTEJUICKT,
npenoararomui coOpMUPOBAHHOCTD:
--CaMOCO3HaHHUs,  BKJIIOYAIOMIETO  CIHOCOOHOCTH
MIOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE, BUJIETh
HarpaBJIeHUS pa3BUTHS COOCTBEHHOM
YMOITMOHANILHOM C(hephl, OBITh YBEPEHHBIM B ceO€;

- CaMOpETyJIMPOBAHUS, BKJIFOYAIOLIETO
CaMOKOHTPOJIb, yMEHUue IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEICHUE, CIIOCOOHOCTh
aJJaTUPOBATBCS K SMOLMOHAIBHBIM H3MEHEHHUSIM
U TIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

- BHYTpPEHHEI MOTHBAIUH, BKJIFOYAIOIIEN
CTpEMJICHHE K JIOCTHXKEHHUIO 1M U YCIexy,
ONTHUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEMCTBOBAT,
HWCXOJIST M3 CBOUX BO3MOXKHOCTEI;

- SMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMATh

[1PG1. Brnagenue MeTogamMu J10Ka3aTeiabCTB, aIrOpUTMaMHU
pemieHust 3amav; ymeHue (GopMyIHMpOBaTH OIpPEACIICHHUS,
AKCUOMBI

U TEOPEMbI, NMPUMEHATh HUX, MPOBOJIUTH JOKa3aTEJIbHbIC
pacCyXIEHHUs B X0/I€ PELICHHUs 3a1a4;

[IP64. VYmeHue omnepupoBaTh TMOHATHAMH: (PYHKIUA,
HempepbiBHAs (YHKIWS, TPOU3BOJAHAsA, IepBooOpa3Has,
ONpEIETICHHBIN UHTETpall; YMEHHE HaXOAUTh POU3BOIHbBIC
JJNIEMEHTAPHBIX  (YHKLIWH,  HUCIONB3YysS  CIPABOYHBIC
MaTepuaibl; UCCIeI0BaTh B MPOCTEHIINX CIydasiX (pyHKIUN
Ha MOHOTOHHOCTb, HaXOAUTh HauOOoJIbIINE
U HauMEHbIME 3HaYyeHUs QYHKIUH; CTPOUTH Trpaduku
MHOTOUJIEHOB c UCIIOJIb30BaHUEM anmnapara
MaTE€MaTUYeCKOr0 aHaJIN3a; NPUMEHITh MMPOU3BOAHYIO MPHU
pelieHnn 3a1a4
Ha JIBWKEHUE; peniaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U
Ha HauOOJIbIINE ¥ HAMMEHBIINE 3HAUCHUS, Ha HAXOXKJICHHUE
IIyTH, CKOPOCTH U YCKOPEHHUS,

[1PG6. YMeHnue pemarb TeKCTOBBIE 3a7a49M Pa3HBIX THIIOB (B
TOM YHCJIC Ha IMPOLCHTHI, OOJIM W YaCTU, Ha ABHKXCHUC,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 33aJa4d U3
00J1aCTH yHpaBJICHUs JIUIHBIMU U CEMEHHBIMU (PUHAHCAMH);
COCTABJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA W UX
CUCTCMBI IO YCJIOBUIO 3aJladyu, HCCJICAOBATH MOJJYUCHHOC
pelleHre 1 OIEHUBATh TPABIONOI00HOCTh PE3yIbTATOB;
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9MOIUOHAJIBHOC COCTOAHUC APYTUX, YUUTHIBATH €TO
NpU OCYIIECTBICHHA KOMMYHHKAIIUU, CIIOCOOHOCTh
K COUYYBCTBHIO U COTEPEKUBAHUIO;

- COITHAITEHBIX HaBBIKOB, BKITIOYAFOTIIUX
CIIOCOOHOCTh BBICTPanMBaTh OTHOLIEHUS C JPYTMMH
JFOABMHU, 3a00THUTBCS, TIPOSIBIISATh HMHTEpEC U
pa3pemats KOHQIUKTHI

[IPG7. VYwmenue omnepupoBaTh MOHATHSMHU: Cpe/HEe
apupMeTHyecKoe, MeauaHa, HauOoJjbllee M HauMEHbIlee
3HAYEHUs, pa3Max, AMCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YUCIOBOr0 HabOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBAThH
uHbOpMaIMIO, TPEICTaBICHHY0O B  Tabimumax, Ha
nuarpaMmmax, rpaukax, OTpaskarollylo CBOMCTBA peabHbIX
IPOLECCOB U SBJICHUN; MPEICTaBIsATh HHGOPMALUIO C
NOMOILIBI0  TabaMIl M JUarpamm; HCCIIEI0BaTh
CTaTHUCTUYECKHUE JaHHbIE, B TOM qucie
C MpUMEHEHHEM TpapUUeCKUX METOMOB U D3JIEKTPOHHBIX
CPEACTB;

[1P68. YMeHue oneprupoBaTh NOHATHAMHU: CITy4alHBINA OIBIT
U CIIy4ailHo€ COOBITHE, BEPOATHOCTh CIIyYaHOTO COOBITHS;
YMEHHME BBIUUCISATH BEPOATHOCTb C  HCIOJB30BaHUEM
rpaduyecKux MEeTOJ0B; IPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXKEHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (aKThl U
dopMyInbl MpU pEIIeHUH 3a]ad; OLIEHHWBATh BEPOSITHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO
CO ClayyallHBIMU  BeJIMYMHAMU; MIPUBOANTH
OpUMEPBl  NPOSIBICHHUS  3aKOHA 4yucel B
IPUPOTHBIX

U OOIIECTBEHHBIX SIBIICHUSIX;

yMEHHe
OO0JIBILINX

[1PG14. YMmenue BoIOMpATh MOAXOISAIINN U3yUYEeHHBIA METOT
JUISL  peIlIeHUs 3a7add, paclo3HaBaTh MaTEMaTUYECKUE
baKThI

¥ MaTeMaTUYECKHE MOJIENU B MPUPOJAHBIX U OOIIECTBEHHBIX
ABJIICHUSIX, B MCKYCCTBE; YMEHHME IPUBOAHUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUH POCCUHCKOW W  MHUPOBOH
MaTeMaTUYeCKON HayKH

OK 07.
COXPaHCHHIO
Cpebl,

CopnelicTBOBaTh
OKpPY KaroLlen

JInyHOCTHBIE  pE3yJIbTAaThl  JIOJKHBI
B YaCTHU: DKOJIOTUYECKOTO BOCIIUTAHUSA:
- AKTUBHOE HENPUATHUE AECUCTBUM, IPUHOCAILUX BPEJL

OTpaXkaThb

[1PG1. Bnagenne merogaMu J0Ka3aTelIbCTB, alrOpUTMaMHu
peuieHus 3aaad; yMeHue (OpPMYJIMPOBATH OIPEACICHHUS,
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pecypcocOepexeHHIo,

MPUMCHSTh 3HAHUS
00 U3MCHEHHMH KJIMMAaTa,
TIPHHIIATIBI OepexKIIMBOTO

MPOU3BOACTBA, AP(HEKTUBHO
JIENUCTBOBATD
B UPE3BBIYANHBIX CUTYyAIIHSIX

OKpYKarollei Cpere;

- yYMEHHME NPOrHO3UPOBATh  HEOJArONPHUSITHBIC
AKOJIOTMYECKUE TMOCIEACTBUS MPEITPHHIMACMBIX
JIEUCTBUIA, MPEIOTBPAILIATh UX;

- pacUIMpEeHUE OMBITA ICATEIHPHOCTH IKOIOTHUSCKON
HaIpPaBIEHHOCTH;

MeTtanpeaMeTHbIe pe3yibTaThl JOKHBI OTPAXKaTh:
OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEILHBIMU JISHCTBUSMHU:

0) 6a30BbIE UCCIIEIOBATEIBLCKHUE ICHCTBUS:

- paspabaTeiBaTh IIJIaH pEILICHUS TPOOJIEMBI C
y4eTOM aHallu3a HMEIOIIUXCS  MaTepuaibHbBIX
U HEMaTEePUATBHBIX PECYPCOB;

- OCYUIECTBJIATH  II€JICHAIIPABJICHHBIH
MepeHoca  CpPeIcTB HW  CHOCOOOB

B MPOECCHOHANBHYIO CPELy;

- YMeTh TEpPEHOCHUTh 3HAHUS B TIO3HABATEIHHYIO
U TIPAKTUYECKYI0 001aCTH KU3HEACSITETbHOCTH;
OBnajsiecHHe  YHHUBEPCATbHBIMU  PETYISTUBHBIMH
NEUCTBUSIMU:

0) CaMOKOHTPOJIb:

- JaBaTh OLIGHKY HOBBIM CHUTyallUsiM, BHOCHUTH
KOPPEKTUBBI B JESITEIIbHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISIM

IIOVICK
NENCTBUA

AaKCHOMBI
U TCOPEMBI, MNPUMCHATL HUX, HNPOBOAUTH HOKA3aTCIBHBLIC
PaCCyXKAC€HUA B XOAC PCIICHUA 3a/1a4,

[1P64. VYmenue onepupoBaTb MNOHATHSIMH: (PYHKLHA,
HeTpepbIBHAs (QYHKIMSA, MPOM3BOAHAs, NepBOOOpasHasi,
OTIpeIeICHHBI MHTErPal; YMEHHUE HAXOJUTh MPOU3BOIHBIC
SJIEMEHTApHBIX  (YHKUUH,  WCIONB3ys  CIPAaBOYHBIC
MaTepHalIbl; UCCIIEAOBATh B MPOCTEHIINX CIyvasx (QyHKIIHA
Ha MOHOTOHHOCTb, HaXOJHUTh HanOOJIbIINE
¥ HauMEHbIIWE 3HaueHWs (QYHKIUH; CTPOUTHh Trpaduku
MHOTO4JICHOB c UCIIOJIb30BAHUEM ammapara
MaTeMaTHYECKOTO aHaIHM3a; MPUMEHSATH MMPOU3BOJHYIO TIPU
pelIeHun 3a1a4
Ha JIBUKCHUE; PEUIaTh MPAKTUKO-OPUEHTHPOBAHHBIC 33/1a91
Ha HauOOJNBIINE U HAUMEHBIINE 3HAUYCHHS, HA HaXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHHUSI,

[TPG5. YMeHue omepupoBaTh MOHITHSIMH: pPAlMOHAIbHAS
byHKIMS, TOKa3aTenbHass (yHKIHS, CTENeHHas (DyHKITus,
JorapupmMuyecKas byHKIMA, TPUTOHOMETPHUUECKUE
dbyHKIMHA, 0O0paTHbIE (YHKIIMHA, YMEHHUE CTPOHTH TrpaduKu
U3yYeHHBIX  (PYHKIMHA, HCHONB30BaTh TpaduKud  TpU
M3YyYEHUH MPOLIECCOB U 3aBUCUMOCTEMH, NP pelIeHUH 3a7a4
U3 Jpyrux Yy4eOHBIX MPEeIMETOB W 3a7ady U3 peajbHOMH
KU3HU; BBIpaXaTh (QOpMyJaMU 3aBUCHUMOCTH  MEXAY
BEJIMYUHAMU;

[TPG6. YMeHue pemarb TeKCTOBBIC 3a7a49i Pa3HBIX THIIOB (B
TOM 4YHCJE Ha TPOLEHTHI, JOJU M YacTH, Ha IBIKEHHE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3a/aydl U3
obyacTu ynpaBieHUs THIHBIMU U CEMEUHBIME (PHHAHCAMMU );
COCTaBIISITh BBIPAXKEHUS, YpaBHEHHUS, HEPABEHCTBA M HX
CHCTEMBI IO YCJOBHIO 3aJ[au, WCCIEAOBATh IOJyUYEHHOE
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pelIeHre U OLEHUBATh MPaBIONOJ00HOCTh PE3yJIbTaTOB;
[1P68. YMeHue oneprupoBaTh NOHATHAMHU: CITy4allHBINA OTIBIT
U CIIy4aifHO€ COOBITHE, BEPOSITHOCTh CITyYalHOTO COOBITHS;
YMEHHME BBIUUCISTH BEPOATHOCTh C  HCIOJb30BaHUEM
rpaduyecKkux METOJ0B; IPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXKEHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMynbl MpU pEIIeHUH 3a]ady; OLIEHHWBATh BEPOSITHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO
CO CiayyallHBIMH BeJIMYMHAMHU; yMEHHE MPHUBOJIUTH
OpUMEpbl  MPOSABICHHUS 3aKOHAa OOJBIIMX 4YHCET B
MIPUPOIHBIX

U OOIIECTBEHHBIX SIBIICHUSIX;

[1PGY. YMeHue omepupoBaTh MOHATHAMH: TOYKa, IpsMas,

IUIOCKOCTb, IIPOCTPAHCTBO, JBYTpaHHBII yrod,
CKpEIIMBAOIINECS MpsIMbIE, NapajiebHOCTb u
NEPIEHUKYJIAPHOCTD MPSIMBIX

U IJIOCKOCTEM, YTOJI MEKIY HPSIMBIMH, YTOJ MEXAY MPSIMON
U IUIOCKOCTBIO, YIOJI MEXIY IIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKHU

J10 IUIOCKOCTH, PacCTOSTHUE MEXAY IPSAMBIMHU, PacCTOSHUE
MEXKIy IJIOCKOCTSIMHU; YMEHUE MCIOIb30BATh MIPU PEIEHUN
3aa4 U3yyeHHbIE (PAKTHI U TEOPEMbI IIJITAHUMETPUH; YMEHHE
OLICHHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOLIEr0 MUPA;
[1P610. YmeHnue onepupoBaTh MOHATUSIMU: MHOTOI'PAaHHHUK,
CeUYeHHEe MHOIOIpaHHHUKA, KyO, Mapajuieienure], npu3Mma,
nupammuia, Gurypa ¥ MOBEPXHOCTh BpALICHUS, LHUIMHID,
KOHyc, mmap, cdepa, cedeHus (Urypsl BpalleHHs,
IUIOCKOCTh, ~Kacamomasicss cdeppl, LWIMHApPA, KOHYCa,
IJIOIIAAb IOBEPXHOCTH NHUpaMUIbl, IPU3MBI, KOHYcCA,
WJIMH/IPA, IJI0Haabs chepbl, 00beM Kyda, MpsIMOYToJIbHOTO
napajuieJenunea, MMpaMuIbl, IPU3Mbl, HIUINHIPA, KOHYCA,
uiapa; yMeHue n300pakaTh MHOT'OI'PAaHHUKHU
W TIOBEPXHOCTH BpAalIEHUs, HMX CEYEHHs] OT PYKH, C
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IMOMOMIBIO YC€PTCIKHBIX HHCTPYMCHTOB H JOJICKTPOHHBIX

CpPEeACTB;  YMEHHME  paclo3HaBaTb  CHUMMETPHUIO B
MPOCTPAHCTBE, YMEHHE  paclo3HaBaTh  IPABHUIbHBIC
MHOTOTPaHHHKH;

[IPG11 VYwmeHue onepupoBaThb MNOHITUSAMH: JABMXKEHUE
B TPOCTPAHCTBE, NOJOOHBIE (UTYpPHI B MPOCTPAHCTBE;
WCIIOJIB30BaTh OTHOLICHHWE IUIONIAJE NOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (UTYP IPU PEIICHUH 3a/1aY;

[IPG12. YmeHue BBIYUCIATH T€OMETPUUYECKHE BEIUYMHBI
(MHa, yrom, IUIOIIAAb, 00bEM, IUIOIIAIb MOBEPXHOCTH),
UCIIOJIB3YS U3yUeHHbIE (POPMYIIbI U METOBL;

[1P613. YMeHnue onepupoBath MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMa KOOpPAHMHAT, KOOPJAMWHATBI TOYKH, BEKTOp,
KOOPJIMHATBl BEKTOpa, CKAJISIPHOE IPOU3BEIEHUE, YIOI
MEXIY BEKTOpAaMHM, CyMMa BEKTOpPOB, IIPOHU3BEJECHUE
BEKTOpa Ha YHCIO; HAXOAUTh C IIOMOLIbI0 H3YYEHHBIX
dbopMyll KOOpAMHATHI CEpeAUHbl OTPE3Ka, pPaCcCTOSHUE
MEXIY ABYMs TOUKaMU;

[1PG14. YMmenue BoIOMpATh MOAXOISAIINN U3yUYEeHHBIA METOT
JUISL  peIIeHUs 3a7add, paclo3HaBaTh MaTEMaTUYECKUE
baKThl

¥ MaTeMaTUYECKHE MOJIENU B IPUPOJAHBIX U OOIIECTBEHHBIX
ABJIICHUSIX, B MCKYCCTBE; YMEHHME IPUBOAMUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUH POCCUHCKOW W  MHUPOBOH
MaTeMaTUYECKON HayKH
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2. CTpyKTYypa " cojep:KaHue IUCIUTLTHHBI

2.1. O0beM TUCHUILIMHBI U BUABI y4e0HO# padoThl

OuHasa ¢popma

Buna yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 232
BT. Y..

TEOPETHUECKOE 00yUeHne 118
MIPaKTUYECKHE 3aHATHUS 99
Camocmosmenvhas paboma 4
IIpomexyTouHas aTTecTanus (PK3aMEH) 11

3ao4yHasa ¢opma

Buj yueOHoii padoThl

O0BeM B yacax

O0Bem 00pa3oBaTeJIbHOM MPOrPaMMbl Y4€OHOM U CIAIIINHbBI 232
B T.4. B popMe NPaKTHYECKOH MOATOTOBKH

BT. 4.

TeopeTudeckoe o0ydeHue 8
MIPAKTUYECKUE 3aHATUS 8
Camocmosmenvhas paboma 205

IIpomexyTouyHas aTTecTanus (IK3aMEH)

11
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2.2. TemaTu4yeckuii IJIaH M cOlep:KaAHUE M CIUTIIUHBI

Coaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPOodeccCHOHAIBHO
HaumenoBanue pa3uesos . Oo0bem | Popmupyembie
" TeM OPHEHTHPOBAaHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, IPUKJIATHON 4acoB | KoMIeTeHImuH
MOAYJIb (IpH HAJTMYHH)
1 2 3 4
OcHoOBHOE coepxaHue

Pa3nea 1. IloBTopeHne Kypca MaTeMaTHKH OCHOBHOM IKOJIBI 18

Tema 1.1. Coneprxkanne y4eOHOT0 MaTeprasa 2

Ilens u 3agaun MaTeMaTuky | Llenb v 3aaun MaTeMaTUKK TP OCBOCHHH CICIIHATLHOCTU. ba3oBbie 3HAHUS U YMEHUS

pu OCBOEHHUH | IO MaTeMaThke B MpOodeCCHOHAIbHON U B MOBCEIHEBHOW IeATEIbHOCTH. MHOXKECTBO,

CIELIUAIbHOCTH. ornepauuu Haja MHOXkecTBamu. /{uarpammel Diniepa—Benna. Mcnonb30BaHne TeoOpeTuKo-

MHoxecTBa U JIOTUKa MHO»XECTBEHHOT'O ammapara JUisi ONHCAaHUsl pEalbHBbIX IIPOLIECCOB M SIBICHUU B
po(hecCHOHANLHOM JEATeTbHOCTH, MPH PEIMICHUW 3a1ad U3 JAPYTUX JUCIUTLIINH.
Onpenenenue, TeOpeMa, CIEACTBUE, T0KA3aTEIBCTBO

Tema 1.2. Copeprxanue y4eOHOTo MaTtepuasa 2

Yucina v BBIYUCICHUS Harypanbnbie u nensie uncna. [Ipu3Haku nenuMOCTH LenbIX yucesn. ParnmoHanbHble OK 01
yucia. OOBIKHOBEHHBIE U JIECATUYHBIC TPOOU, MPOIICHTHI, OECKOHEUHBIE MEPUOTUICCKUE OK 02:
Ipobu. ApudMmeTHUecKHe Omepaluyd C PpalMOHATbHBIMU YHCIaMH, MpeoOpa3zoBaHUS OK 03,
YUCJIOBBIX BBIpAKEHUU. JleMCTBUTENbHBIE 4YHCIA. PalmoHanbHbIE M UpPpPALMOHAIBHBIE OK 04,
gyrcna. Apudmerndeckue omnepanuu ¢ JeHCTBUTENbHBIMH yuciaMu. [IpuOmmkéHHbIE OK 05,
BBIYHMCJICHMSI, IPABIJIA OKPYTIICHUS, TIPUKUIKA U OIICHKA Pe3yIbTaTa BRIUUCICHUHN OK 06

Tema 1.3 Copepxanue yueOHOro MaTepuana 4 OK 07

Toxnecrsa u | ToxxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS.

TOXKICCTBCHHBIC HepaBeHcTBO, penieHre HepaBeHCTBA. MeTo HHTEpBaoB. PerieHue nensix u ApoOoHO-

npeoOpa3OBaHHUSL. palMOHANbHBIX YPaBHEHUM W HEpaBeHCTB. lIprMeHeHue ypaBHEHMII M HEPABEHCTB K

YpasHeHus pEIIeHHI0 MaTeMaTHUYeCKUX 3a7ad U 3a7ad U3 Pa3IMyHBIX O0NacTell HAYKH U PeabHOM

1 HCpABCHCTRA )KU3HU. CUCTEMBI U COBOKYMHOCTU PALIMOHAJIbHBIX YPABHEHUN U HEpaBEHCTB. CUCTEMBI
JIMHEVHBIX ypaBHEHU. Pelienue npukiagHbpiX 3a/1ad ¢ MOMOLIBIO CHUCTEMBI JIMHEUMHBIX
YpaBHEHUI

Tema 1.4. IIpodeccnonanbHO OpHEHTHPOBAHHOE CoO/Aep:KaHUe (coAepkaHHe NPHKJIATHOIO 4

[IpouileHTHBIE  BBIYUCICHUS | MOXYJIS)

B npodeccuoHanbHbIX | [IpuMeneHne apo0eil U MPOIEHTOB Ui PEHICHUS MPUKIAJHBIX 334 U3 Pa3InYHBIX
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3a7a4ax oTpacieil 3HaHMM W peanbHOW >KM3HU. [IpHOMMKEHHBIE BBIUMCIEHUS, MPaBUIIA
OKpYIJIEHUS, MpPHUKUAKA W OIEHKa pe3ylbTaTa BbluMciIeHUH. Pa3Hble cnocoOsl
BBIYHCIICHHSI TIPOICHTOB. [IpOlleHTHBIC BBIYMCICHUS B MPOPECCHOHATBHBIX 3aJauax.
[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a7a4 W 3a7a4 U3
pa3IMYHbIX 00JacTel HAYKU M PEATbHON JKU3HH
Tema 1.5. CopeprxkaHue y4eOHOro MaTepuaia 2
ITocaenoBaTenbHOCTHU IlocnenoBaTeabHOCTH, CIOCOOBI  3amaHUs  MOCJedoBaTelbHOCTEH. MOHOTOHHEIE
Y IIPOrPECCUU nocne0BaTelbHOCTU. Apudmernyeckas U reoMeTpuueckas mporpeccuu. beckoHeuHo
yObIBatomasi reoMmerpuyeckas mnporpeccus. Cymma OecKOHEUHO YyOBbIBaroIIeH
reoMeTpuyYecKori mnporpeccun. @Popmysna CIOXKHBIX NPOUEHTOB. lcnonb3oBaHue
IIPOTPECCUU JIJIsl pELICHMsI pealIbHbIX 3a/1a4 MPUKIAJHOTO Xapakrepa
Tema 1.6. ConepxaHue yueOHOro MaTepuasa 4
®yHKIMU U rpaduKu @yukus, crnocodbl 3amaHus QyHkuuu. [paduk ¢yskumu. BzaumHO 0OpaTHBIC
¢bysakun. O6nacTe onpeaencHUs] U MHOKECTBO 3HaueHud QyHkiuu. Hymu ¢QyHKIum.
ITpoMeXyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC M HEUETHBIC (DYHKIIUU
KontpoabHasi padora no pasaeny 1. BxoaHoil KOHTpoIb
Pa3nes 2. Ctenenn u kopuu. CTeneHHasi, NoKka3zaTejibHasi M Jiorapupmuyeckas QyHKIMH 42
Tema 2.1. Coneprxanue yueOHOro MaTepuaia 4
Apudmerndeckuii KOpeHb ApudmMernuecknii KOpeHb HaTypalnbHOUW cTerneHu. [lelicTBus ¢ apudMeTHuecKuMu
N—OW CTEIECHHU. KOPHSIMU N—OU CTEIEHHU.
Tema 2.2 Coneprxkanne yuyeOHOTo MaTepuaia 4
Crenenu. CtangapTHas Crenens ¢ nenbM mokaszareneM. CtannaptHas (GopMa 3aricu IeHCTBUTEIBHOTO YHCIIA. OK 01,
dbopma 3anucu Hcrnonp3oBaHue MOAXOAAIICH (OPMBI 3allUCH JIEHCTBUTEIBHBIX YUCET IS PEIICHHS OK 02,
JEHCTBUTENBHOTO YnCiIa IPAKTUYECKUX 3aJad M I[peJcTaBieHUs JaHHbIX. CTeneHb ¢ paluOHAIBHBIM OK 03,
nokazareneM. CBoiicTBa crenenu. [IpeoOpazoBanue BhIpaKeHUMN, COAECPKAIINX CTECHICHH OK 05,
C paIMOHAJILHBIM TTOKa3aTelIeM OK 06,
Tema 2.3. Copepkanue yueOHOro MaTepuana 2 OK 07
CrenenHas QyHKIHS CrenenHast (yHKUHS C HaTypaJbHbIM U LI€JbIM ToKa3aTeneM. EE cBoiicTBa U rpaduk.
CaoiicTBa 1 rpaduK KOpHS N-OH CTENEeHU
Tema 2.4. Uppanmonanpasie | Copepxanue yueOHOTO MaTepraia 6
ypaBHEHUs M HEpABEHCTBA | PemeHue uppanvoHalbHBIX YpaBHEHUN U HEPABEHCTB
Tema 2.5. Ilokazartenbnble | ComepkaHue yueOHOTO MaTepHaia 6

YpPaBHEHUS U HEPABEHCTBA

IToxa3aTenpHBIC YPaBHCHUA U HCPABCHCTBA
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Tema 2.6. ConeprxaHue yueOHOro MaTepuaia 6
Jlorapudm uncna. CpoiictBa | Jlorapupm umcma. Jlecatuunsle W HarypaidbHble Jorapudmsel. IIpeobpasoBanue
JorapugpmMoB BBIpOXEHUI, COJIEPKAIIUX JIOTapH(PMbI
Tema 2.7. IlokazarenwHas | Comep:kaHue yueOHOro MaTepuasa 8
u norapudmuueckas | [TokazatenpHas u Jsorapudmudeckas (YHKIMH, WX CBOMCTBA W  rpaduku.
byHKIIH, ypaBHeHus, | Jlorapudmuueckrue ypaBHEHUS 1 HEPABEHCTBA
HEPAaBEHCTBA
Tema 2.8. IIpogeccnonabHO OPHEHTHPOBAHHOE CO/AepPKAHME (COAep:KaHUe MPHKJIATHOTO 4
Jlorapugmsl B mpupoie MOAYJIs)
Y TEXHUKE [Tpumenenue norapudma. Mctopus pazsutus marematuku. Jlorapudmuueckas cnupanib
B npupozae. Ee maremarmueckue cBoiictBa. Mcmonp3oBanue rpadukoB (QyHKIUN s
UCCJIEIOBaHMsI IIPOLIECCOB U 3aBUCUMOCTEN, KOTOPBIE BO3HUKAIOT IIPH PELICHUN 3a]a4 U3
pa3aNyuHbIX 00JacTel HAyKU U peaIbHOM JKU3HU
Tema 2.9. Copepxanue yueOHOro MaTepuana 2
[IpumeHeHue ypaBHEHUH, Hcnonb3oBanue rpadukoB (yHKIUN UIsl pelieHUs] YpaBHEHUN U JIMHEHHBIX CHUCTEM.
CHUCTEM U HEPABEHCTB IIpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTHYECKHUX 3a]1ad U
K pEILeHUIO 3a]1a4 3aJa4 U3 pa3IuyuHbIX 00JacTel HAyKU U peabHOM JKU3HU
KonTpoJsbHasi pabora no paszaeny 2
Paznen 3 [lpsimble U JIOCKOCTH B NpocTPpaHcTBEe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE 30
Tema 3.1. Copeprxanue y4eOHOTo MaTtepuasa 4
IToBTOopenne muanumeTpuu. | OcHoBHBIE QUTYpbl, (akTel U TeopeMbl MIaHUMEeTpuu. (OCHOBHBIE TOHSATHUSA
OcHOBHBIE IOHATHS | crepeoMeTpur.  Touka, mpsiMasi, IUIOCKOCTb, mpocTpaHcTtBo. [lonstue 00
CTEpPEOMETPUU aKCMOMAaTHUYECKOM IIOCTPOEHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U CIICCTBUS U3 OK 01,
T OK 02,
Tema 3.2. Copepxanue yueOHOro MaTepuana 6 OK 03
[Ipsimble U MIIOCKOCTH B3aumnoe pacnonoxeHue nNpsSMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs], apalljielIbHbIe U OK 0 5’
B IIPOCTPAHCTBE. | CKpeluBaromuecs npsmMele. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: OK 07’
[TapannenbHOCT  NPSAMBIX, | MapajulebHbIE  TpsSMbIe B MPOCTPAHCTBE, IMAPAIUICTBHOCTh  TPEX  MPSMBIX,
OpsAMOM M INIOCKOCTH, | TapajuIeIbHOCTh MPSIMOM M TUIOCKOCTH. YTIIBI C COHANPABICHHBIMU CTOPOHAMH, YTOII
IUIOCKOCTEH MEXIy MpsAMBIMH B HpocTpaHCTBE. IlapamienbHOCTh IJIOCKOCTEW: MapajuiebHbIE
IJIOCKOCTH, CBOWMCTBA IApaJUICNIBHBIX IUIOCKOCTEH. lIpocreimme mpocTpaHCTBEHHBIE
burypsl Ha IJIOCKOCTHU: TETPadAp, KyO, mapajuiesenurne i, IOCTPOeHUE CeUeHUI
Tema 3.3. CopeprxkaHue y4eOHOro MaTepuaia 4
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[lepneHAuKyISIPHOCTD
IPSMBIX
U IUIOCKOCTEH

IlepneHqUKYISIPHOCTE MNPSAMOM M IUIOCKOCTH: IEPIEHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NMPSMBIEC MApaJUIENbHbIE U NEPIEHAMKYJSPHBIE K IUIOCKOCTH, NPU3HAK
NEPHEHAUKYJSIPHOCTU NMPAMOU U IIOCKOCTH, TEOpEMa O MPSAMOU NEPIECHIUKYJIIPHON
IUIOCKOCTH

Tema 3.4. CopeprxkaHue y4eOHOro MaTepuaia 4

VYTI1bl MEXY TPSIMBIMU Yrael B NPOCTPAHCTBE: Yroi MeEXAy MPSMOM M TIJIOCKOCTBIO, JIBYIPaHHBIA YIoOJ,

U IIJIOCKOCTSMU JIMHEHHBIN YroJl JBYTPaHHOro yria. llepneHauKyissp M HaKJIOHHBIE: PACCTOSHHE OT
TOYKH JO TUIOCKOCTH, PACCTOSHUE OT MPSMOM A0 TMJIOCKOCTH, MpOeKIHs (UTypbl Ha
IUIOCKOCTh. [lepneHAuKyIspHOCTh IUIOCKOCTEH: NMPU3HAK MEPHEHAMKYJISIPHOCTH JBYX
mwiockocteil. Teopema o TpEX mepneHANKYISIpax

Tema 3.5. Copeprxanue yu4eOHOTo MaTtepuasia 4

KoopanHatsl u BEKTOpPBI Bektop Ha miuockocth M B mpocTpaHCTBE. CII0O)KEHHE M BBIUUTAHUE BEKTOPOB.

B IIPOCTPAHCTBE YMHO)XEHuEe BeKkTopa Ha uucio. PasnokeHue BekTopa No TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamienenunena. PemieHue 3agad, CBSI3aHHBIX C IPUMEHEHHEM
IIpaBUJI AEUCTBUM C BeKTOpaMu. [IpsMoyrosnbHas cuctemMa KOOpPAWHAT B MPOCTPAHCTBE.
Koopaunats! Bekropa. [Ipocrelimme 3agaun B KOOpAMHATAX. YTOJ MEXAY BEKTOPAMH.
CkansipHoe MpOU3BEACHHE BEKTOPOB. BblunciieHne yrioB MeXAy MpsSMBIMU U
1ockocTsiMU. KoopimHaTHO-BEKTOPHBII METO IIPU PELIEHUH F€OMETPUUECKUX 3a4a4

Tema 3.6. IMpodeccnoHabHO OPUEHTHPOBAHHOE COAEpPKaAHME (COePKAHUE TPUKJIATHOTO 6

ITpsimble U IIIOCKOCTH MOJLYJIst)

B IIPAKTHYECKHX 3a7ja4ax PacrionoskeHne mpsMBIX U IUIOCKOCTEH B OKpY’KarolleM Mupe (Mpupoie, UCKYCCTBE,
apXUTEKTYype, TEXHUKE). PeleHne npakTuKo-OpueHTUPOBAHHBIX 3a/1a4

Tema 3.7. CopeprxkaHue y4eOHOro MaTepuaia 2

Pemenue 3anau. [Ipsimeie Pemenue 3a1a4 Ha HaX0XKAEHUE FEOMETPUUECKUX BEJIMYUH C UCIIOJIb30BAHUEM arapara

Y TUIOCKOCTH, KOOPAMHATEL | BEKTOPHOH aireOphl

U BEKTOP KonTpoJasHasi pabora no pazzgeny 3

Pasnen 4. OcHoBbI TpUroHoMeTpun. TpuronomMerpuyeckue PyHKIUH 26

Tema 4.1. Coneprxanne ya4eOHOTo MaTepuasa 6

OCHOBBI TPUTOHOMETPUU CuHyc, KOCUHYC U TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC
YHCJIOBOTO apryMeHTa. Tpuronomerpruueckas OKPY’KHOCTb, onpeereHue
TPUTOHOMETPUYECKUX (PYHKIMH YUCIOBOIO apryMeHTa

Tema 4.2. OcHoBueble | ConeprkaHue y4eOHOro MaTepuaa 6

TPUTOHOMETPUUYECKUE [TpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BBhIpaKeHHHA. OCHOBHBIC TPUTOHOMETPUYECKHE
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TOX/IECTBA (hopMyIIBI

Tema 4.3. CopeprxkaHue yueOHOro MaTepuaia 4

Tpuronomerpuueckue @Oyukus. [lepuognueckue Gynkuuu. Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U

(GyHKLMH, MX CBOMCTBa U | rpaduKu

rpaduku

Tema 4.4. Coneprxanue yuyeOHOTo MaTepuasa 6

Tpuronomerpuueckue Pemenne  TpuroHomerpuyeckux — ypaBHeHMU. IIpumepsl  TpUTOHOMETPHYECKHUX

YPaBHEHHUs U HEPABEHCTBA | HEPABCHCTB

Tema 4.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepP:KaHMe (CoAep:KaHHe MPHUKJIIAJTHOIO 2

Hcnonp3oBaHue MOIYJIsl)

TPUTOHOMETPHUHU [IpoBenenue MmpakTHYECKUX pacdyeToB Mo (Gopmyiam TpUroHOMeTpuu. Vcmonb3oBaHue

B npodeccoHanbHON | rpadukoB  (DYHKIMH IS HCCIACIOBaHHS TPOIECCOB W 3aBUCHMOCTEH, KOTOpBIE

chepe BO3HHUKAIOT MPU PELICHUHU 33]1a4 U3 IPYTUX YUEeOHBIX TUCHUIUIMH U pealbHON KU3HU

Tema 4.6. ConeprxaHue y4eOHOro MaTepuaia 2

Pewenne 3a1a4 | Tpuronomerpuueckue PyHKINU, TOXKAESCTBA U YpPAaBHEHUS

TPUTOHOMETPUU Koutposbnas padora no pazneny 4 OK 01,

Pazaesa S. MHOTOrpaHHMKM M TeJIA BPpALLEeHU S 34 OK 02,

Tema 5.1. Copeprxanne y4eOHOTo MaTepuasia 8

MHororpaHHuKu [lonsiTMe MHOTOrpaHHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOTPAaHHUKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOTPAHHMKH;, pa3BEPTKa MHororpaHHuka. IIpusma: n-yronbHas
pu3Ma; TPAaHU U OCHOBAHUS MPHU3MBIL; MPsSIMasi U HAKJIOHHAS IPU3MBI; OOKOBAsI M MOTHAS
MOBEpXHOCTh Npu3Mbl. [lapannenenunesn, NpsIMOYTOJBHBIN Mapajjiesienunes U €ero OK 01
cBoiictBa. [lupamuna: n-yronpHasi mupamMuia, TpaHH U OCHOBaHWE MHPAMUIBI; OOKOBaS OK 02’
U TOJIHAs TOBEPXHOCTh MUPAMU[BI, MpaBUIbHAS U yCEUYE€HHas MHUpaMuAa. DJIEMEHTHI OK 0 5’
MpU3Mbl U TTUPaMUJbl. BBIUKCICHHE 3J€MEHTOB MHOTOTPAHHUKOB: p&Opa, JuaroHaiw, OK 0 6,
YIB! OK 07

Tema 5.2. ConeprxaHue y4eOHOro MaTepuaia 6

IIpaBunpHbIE [IpaBunbHbIE MHOTOIPDAHHHMKHU: IOHATHE IPABWIBHOIO MHOTOTPAaHHUKA; IpaBUJIbHAs

MHOTOTPAHHUKHU. IIpu3Ma ¥ IpaBUJIbHAS NUPAMMJIA; IPABWIbHAS TPEYrojbHAs MUPaMUJa U IPaBUIIbHBIN

ITnomane MOBEPXHOCTH | TeTpasdap; KyO. [IpencraBnenue o mpaBHWIbHBIX MHOTOTPAHHUKAX: OKTA3p, TOAEKAdIP U

MHOTOTPaHHHUKOB ukocadap u Ap. Cedenus mpusmbl ¥ nupamusl. [nomans G0KOBOH MOBEPXHOCTH U

MOJITHOW TIOBEPXHOCTH MPSMOW MPHU3MBI, IUIOIIAJb OCHOBaHHWH, Teopema O OOKOBOW
MMOBEPXHOCTH NPsIMOM npu3Mbl. [l1omaas OOKOBOW ITOBEPXHOCTH W ITOBEPXHOCTH
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NpaBWIbHON MNHpaMuIbl, TeopeMa O IUIOMAAM OOKOBOW MOBEPXHOCTH YCEUEHHOM
UPaMUJIbI

Tema 5.3.
Tena Bpaienus

Cojnieprkanue yueOHOro MaTepuasia

[{unuaapuueckas MOBEPXHOCTh, OOpa3ymoIlliye IMIMHIPUYECKON TMOBEPXHOCTH, OChH
WIMHAPUYECKON TMOBepXHOCTH. LlunmHap: ocHoBaHMsS W OOKOBask TOBEPXHOCTH,
oOpa3yromiass ¥ 0OChb, IUIOMIAAhr OOKOBOW M TOMHOW mMOBEepXHOCTH. KoHHMueckas
MIOBEPXHOCTh, 00Opa3yrolue KOHMYECKOH IMOBEPXHOCTH, OCh M BEpPIIMHA KOHUYECKOU
noBepxHocTU. KoHyc: ocHOBaHue U BepiInHa, 00pa3yrolas u oCh, MO, OOKOBON U
MOJTHOM TOBEPXHOCTU. YCEUEHHBI KOHyC: OOpasylolle W BBICOTA, OCHOBAHHUSA H
6okoBas nmoBepxHOocTh. Cepa u map: HeHTp, paguyc, TuaMeTp, oMb MOBEPXHOCTH
chepbl. BzanmHoe pacmonokenue chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, mmomans chepsl. M300parkeHue Ten BpalleHUs Ha IJI0cKocTu. Pa3BEéprka
LWJIMHIpPA U KOHYca

Tema 5.4.
O0BEMBI Hu TUTOIIA N
MOBEPXHOCTEH Tel

Copepkanue yueOHOro MaTepuana

[TonsiTue 06 00BEMeE Tena B mpocTpancTBe. OCHOBHBIE cBOMCTBAa 00bEMOB Tenl. Teopema
00 00bEMeE IPSAMOYTOJIBHOTO MapajiesIenunesia U CIeACTBHS U3 He€. 00beM MUpaMuIsl U
npusmbl. O0bEM HUIMHAPA, KoHyca. O0bEM 1apa u miomaas chepsl. [lonodbusie Tena B
npoctpaHcTBe. COOTHOIICHUS! MEXY IUIOIIASIMH TOBEPXHOCTEH, 00bEMaMu OJJOOHBIX
ten. CedeHus: mumHApa (MapauieIbHO W MEPIEHAWKYISPHO OCH), CEYCHHUS KOHyca
(mapajuielbHOE OCHOBaHMIO U IPOXOJsIIee dYepe3 BEpUIMHY), CEYeHHs IIapa.
MHororpaHHuK, ONUCaHHBIA 0KOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK WIIN B
TEJIO BpAIllEHUs

Tema 5.5.

JIB>KeHUE B IPOCTPAHCTRE.
Ceuennst ¥ KOMOHMHAIIMH
MIPOCTPAHCTBEHHBIX (QUTYD

IIpogeccnoHa/IbHO OPHEHTHPOBAHHOE CO/AEpPKAHME (COoAep:KaHHe IPHKJIIATHOIO
MOAYJIs1)

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, MPSIMOM, IJIOCKOCTH.
OJIeMEeHTBhl ~ CUMMETpUM B  NOHUPaMHAax,  NapajuieJienuIenax,  IpaBUIbHBIX

B po(eCCUOHANBHBIX | MHOTOrpaHHUKaX. CHMMETpHs B MPHPOJE, apXUTEKType, TEXHHKE, B OBITY, B

3a1adax npodeccuu. Mcmonp3oBaHWe BWKCHHN B TPOCTPAHCTBE TIPU PELICHUM 3a/aad.
[TocTpoeHue ceyeHuit MHOTOTPAaHHUKOB M TeJ BpamieHus. Meton cienoB. KomOuHanus
TCII BpaH_IeHI/IH n MHOFOFpaHHI/IKOB. I/ICHOJIB3OB8.HI/IG KOMGI/IHaI_[Hﬁ MHOFOFpaHHI/IKOB n
TEJ BpallICHHs B TPAKTUKO-OPUEHTHUPOBAHHBIX 3aa9ax

Tema 5.6. ConeprxkaHue y4eOHOro MaTepuaia

Pemenue 3aj1a4. | Beruncnenue BenuuuH (AIUHA, Yroi, 00beM, IUIONa/lb MOBEPXHOCTH) T€OMETPUUECKUX

MHOrorpaHHukKld H  Tela

buryp, wucmonp3ysi u3y4deHHbIe GopMyasl M MeTonbl. llocTpoeHHMe —ceueHHi
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BpAaILCHHS

MHOT'OTPpaHHUKOB MCETOJOM CJICIOB, BBLIIIOJIHCHHC (BBIHOCHLIX) IIJIOCKUX qepTeHceI‘/’I u3
PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHU3Y

KonTpoJasHasi pabora no paszzaeny 5

Pa3znea 6. llpon3BoaHasi u nepBooOpasHas GyHKUMH 50

Tema 6.1. Copeprxanue y4eOHOTo MaTepuasa 2

MOHOTOHHOCTB u | [IpoMexyTk MOHOTOHHOCTH (YHKUMU. MaKCUMyMbl ¥ MHUHUMYMBI (DYHKIIHH.

IKCTPEMYMBI ¢GyHxuun. | Haunbosnpliee 1 HanMeHbIIIee 3HAUCHNE (DYHKIMH HA IPOMEKYTKE

Touku ’sKcTpeMyma

Tema 6.2. Copeprxkanne y4eOHOTo MaTepuasa 6

ITonarne  HenpepwlBHOCTH | HempepsiBHbIE QyHKIMH. MeTO HHTEPBAIOB ISl PEIICHUS] HEPABEHCTB

GYyHKIHH. Meron

WHTEPBAJIOB

Tema 6.3. Coneprxanne y4eOHOTo MaTepuasa 10

IIpousBogHasi. [TpousBonnas ¢yHkuuu. ['eomerpuyecknii W (QHU3MUECKUH CMBICI TPOU3BOIHOM.

I'eomeTpuueckmit u | [IpousBoHbIe 351eMEeHTapHBIX (QyHKIHA. DOPMYITbl HAXOXKIECHUS TPOU3BOAHON CyMMBI,

busnueckuit CMBICII | IPOU3BEACHUS ¥ YACTHOTO (DYHKITHIA

IIPOU3BOAHOU

Tema 6.4. MonotonHocTh | ComeprkaHue yueOHOTo MaTepraia 6

GbyHKIIH. Touku | [IpumeHeHne TNPOU3ZBOAHONH K HCCICNOBaHHWIO (YHKIMA HAa MOHOTOHHOCTh U

HKCTpEMyMa IKCTPEMYMBI

Tema 6.5. Coneprxanue yueOHOTo MaTepuasa 6

HaubGonsiee u | HaxoxxneHne HamOONBIIEro W HAMMEHBIIETO 3Ha4YeHHWs (YyHKIUM Ha OTpe3Ke.

HauMeEHbIIIee 3Hayenus | [IpuMmeHeHrne TpPOM3BOTHON JUIS HAaXOXKICHHSI HAUIYYIIET0 PEHICHHS B MPUKIAJIHBIX

byHKITUN 3ajadax, sl OnpeesieHusi CKOPOCTH IPOIIecca, 3aJaHHOTO GOpMYIIOi Wit rpaduKoM

Tema 6.6. Haxoxnenue | IlpodeccnoHaIbHO OpHMEHTHPOBAHHOE CO/Aep:KaHHe (CoAepKAHHUE INPHKJIATHOIO 6

ONTHUMAJIBHOTO PE3YJIbTaTa C | MOXYJISA)

IIOMOUIBIO IIPOU3BOAHOMN [lpuknaaHele 3a7aud, B TOM YHCIE COLMAIBHO-I)KOHOMHUYECKOTO M (pU3HuecKoro
XapakTepa, UX pelieHre CpeICTBAMU MaTEMaTHUECKOT0 aHaJIu3a

Tema 6.7. ConeprxaHue y4eOHOro MaTepuaia 6

[TepBooOpasnas GpyHKIUN ITepBooOpasnas. Tabauia nepBooOpa3HbIX

Tema 6.8. Copeprxanue yueOHOro Matepuasa 6

[Imomanas KpUBOJUHEHMHOM
Tparenuu. dopmyia

I/IHTerpan, €ro FCOMeTpI/I‘IeCKHﬁ n (I)I/ISI/I"IeCKI/Iﬁ CMBICI. Brruncienue HUHTCrpaa 1o

dopmyiie Hetorona-Jleiibanma

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
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Herorona — JleitOaumna

Tema 6.9. CopeprxkaHue yueOHOro MaTepuaia 2
[Tpumenenue npousBogHoN | Pemenne 3agad Ha NOpPUMEHEHHWE NPOW3BOMHOW W WHTErpajga Jjsl BBIYHCICHHS
U 11epBo0Opa3HON GYHKUUU | (PU3HUYECKUX BEIWYMH U ILIOMIAAEH
KoutposbHasi padoTa no pazneny 6
Pazgea 7. Teopusi BepoOATHOCTEH M CTATUCTUKA 32
Tema 7.1. Coneprxanne ya4eOHOTo MaTepuasa 2
IIpencraBieHyne JaHHBIX [IpencraBneHne AaHHBIX C MOMOIIBIO TabmuIl U auarpamMMm. CpenHee apudmernueckoe,
U OIlMcaTeNIbHas CTATUCTHKA | MeAMaHa, HauOoblllee W HauMEHbIIee 3HAueHUs, pa3Max, JUCIepCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Tema 7.2. Coneprxanne ya4eOHOTo MaTepuasa 6
Cryyaiinbie COOBITHS. CryvaiiHple SKCHEPUMEHTHI (OTBITH) M CIy4yailHble COOBITHA. DIE€MEHTapHbIe COOBITHS
Omnepanyu Haj COOBITUAMM | (MCXO/bI). BepOSATHOCTH CAy4aiHOro COOBITHSA. BaM30CTh YaCTOTBI W BEPOATHOCTH
coObiTuil. CiydaiiHble ONBITHI C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMH.
BeposiTHOCTH COOBITHI B OIBITaX C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
Omnepanuu HaJl COOBITHSAMU: TIepeceueHre, 00beJUHEHNE, TPOTHBOIIOIOXKHBIE COOBITHS.
Huarpammbl  Ditnepa. Dopmyna CIOKEHHUS BEPOSTHOCTEW. YCJIOBHAs BEPOSITHOCTD. OK 01,
YMHOKeHUEe BeposTHOCTEN. [lepeBo citywaliHOro skcnepumeHTta. dopMyna MOTHON OK 02,
BeposiTHOCTH. He3aBucumbie coOOBITHS OK 03,
Tema 7.3. IIpodeccnonaibHO OPHUEHTHPOBAHHOE CO/AepKaHHMe (COAep:KaHUE MPHUKJIATHOTO 8 OK 04
BeposiTHOCTB MOJLYJIs1) OK 06
B npodeccuoHanbHbIX | [TepBuuHas 00pabOTKAa CTATUCTHYCCKHUX MaHHBIX. ['paduueckoe MX MpeICTaBICHHUE.
3aJavax HaxoxneHue cpenHuX XapaKTepUCTUK, HAOMOJaeMbIX AaHHBIX. OlleHKa BEpOSITHOCTH
COOBITHS B TIPO(ECCHOHATBHOMN NEATENFHOCTH, pelIeHre Npo(hecCHOHANBHBIX 33/1a4 Ha
BEPOATHOCTh COOBITHS, MPUMEHEHHE CTAaTHCTUYECKUX METOJIOB JJSi  pelICHUS
npodecCHOHATBHBIX 33124
Tema 7.4. Copepxanue yueOHOro MaTepuaa 4
OnemeHThl KOMOUHaTOpUku | KomGuHaTOpHOE MpaBmio ymHOKeHus. [lepectanoBku u hakTopuan. YUCIO coueTaHUi.
Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa
Tema 7.5. Coneprxanne y4eOHOTo MaTepuasia 2

Cepun mocCIEI0OBATEIbHBIX
UCIIBITAHUN

bunapuelii crmyvaiiHbI OmBIT (MCHBITAaHWE), ycmex W Heyjaada. HesaBucumsbie
ucnelTanus. Cepust HE3aBUCUMBIX MCIIBITAHUM 10 NIepBOro ycnexa. Cepust HE3aBUCUMBIX

ucnblTaHuil bepryim
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Tema 7.6. ConeprxaHue yueOHOro MaTepuaia 6
N Cnyyalinas BenuuuHa. Pacnpenenenue BeposiTHOCTeH. Jlmarpamma pacrnpeieneHus.
CnydaiiHble BEJIMYMHBI U I . 6
pUMEPBI pacIpeIeeHU, B TOM YHCIIE, TEOMETPUUECKOE U ONHOMHUAIIBHOE.
DacHpCICIICHHA. UucioBble XapaKTEpUCTUKH CIy4YalHBIX BEJIMYUH: MaTeMaTHYECKOE O0KHUIAHHE,
Maremarideckoe . . | Aucmepcus M CTaHIApTHOE OTKJIOHeHue. lIpumepsl npumMeHEeHHs MaTeMaTHYECKOIo
OHIAHHE CTyHanHoun 0XXKHMJIaHMs, B TOM YHCII€ B 3a/Jadyax M3 IOBCEIHEBHOM XHM3HU. MartemaTuuyeckoe
BB OXyjaHue OWHApHOW CIlydallHOW BeNWYMHBI. MaTeMaTHYeCKOe OXXUIAHWE CYMMBI
CIy4YalHbIX BEIWYMH. MaTeMaTuyeckoe OXUIAaHUE U JMCHEPCHUS] T€OMETPUUYECKOIO
OMHOMHUAJIBHOTO pacIpe/IeICHHIA
Tema 7.7. Coneprxanue yueOHOTo MaTepuasa 4
3akoH  OonpmIMX  4HCeN. | 3aKOH OOJBIIMX YHCEN U €ro polib B HayKe, Mpupoje U obiecTBe. BoIOOpOUHBIH MeTON
HenpepeiBHBIE  Clly4alHBIE | UcciieoBaHUI. [IpuMepsl HEMPEPBHIBHBIX CIYYalHBIX BETHYUH. [[OHSATHE O IJIOTHOCTH
BEJIMYMHBI (paclpelieNIeHus1) | pacrpeaeienus. 3aaaun, MPUBOISIINE K HOPMaIbHOMY pacmpeneieHuio. [louatue o
HopwmanbsHoe HOPMAaJIbHOM pacnpeieIeHuU
pacnpeneneHue Koutposibnas padora no temam paszaena 7
IIpome:xxyTounasi arrectanus (JK3aMeH) 11
Bcero: 232
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3. YcaoBus peajin3anuu NPporpaMMbl U CHUIIINHBI
3.1. [na peanu3zanuu NporpaMMbl JUCHUIUVIMHBI JOJKHBI ObITh
NpexyCMOTPEHBI CJleAyIolHe CrelHATbHbIE TOMeIeHUs:

Peanuzanusi mporpaMMbl JUCIUIUIHHBI TpeOyeT HaIu4usi y4eOHOTO

KaOMHETa MaTEMAaTHKHU.

Texauueckue cpecTBa 00ydeHUs:

- KOMIUIEKT YePTEKHOTO O00pYAOBaHUS M MPUCITIOCOOTCHUI JIJIsT MKOJIBLHOM
JIOCKH (TPEyTOJIbHUK, TPAHCTIOPTUD, IIUPKYJIIh, IMHEHUKA);

- MOJIETH ISl U3YUYEHUs TeOMETPUUECKUX (UTyp (YacTu ILEJIOTO Ha Kpyre,
TPUTOHOMETPHUECKHUI KPYT, CTEPEOMETPUIECKHA HAOOP, HAOOPHI TEOMETPUUIECKIX
Mojeneit u Guryp ¢ pasBepTKoOi).

3.2 IlepeyeHb OCHOBHOW W ONMOJHHUTEJILHOM Y4eOHOW JHMTEPATYPbI,
He00X0IMMOIi 1)1 OCBOCHH Sl IV CHUTLIIHHbI

boromono, H.B. Marematuka. 3agaun ¢ pemIeHUsIMH : y4eOHUK IS

cpennero mpodeccuonambHoro odbpaszosanusi / H. B. boromonoB. — 2-e wu3n.,
ucrnp. u jgon. — MockBa: HW3pmatensctBo FOpaiitr, 2026. — 755c. —
(ITpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-16211-0. — Tekct :
anekTpoHHblt // OOpa3zoBarenbHas Tutatrgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/599028

boromonos, H. B. Marematuka : y4EOHUK IS CpEIHEro

npodeccuonansHoro oopazosanusi / H. B. boromonos, I1. . Camoiinenko. — 6-¢
u3n., nepepad. u gomn. — MockBa : M3gatensctBo IOpaiit, 2026. — 400 c. —

(ITpodeccuonanvruoe obOpazoBanue). — ISBN 978-5-534-21352-2. — Tekct
anekTpoHHbI // OOpasoBarenbHas 1uiatrgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/598473

Hopodeena, A.B. Marematuka : y4eOHUK TUISt CpPEeIHEro
npodeccuonansHoro obpaszoBanusi/ A. B. JlopodeeBa. — 3-e uzm., mepepab. u
non. — Mocksa : U3narensctBo FOpaiit, 2026. — 422 ¢. — (IIpodeccnonanbHoe
obpazoBanue). — ISBN 978-5-534-19044-1. — Tekct : OSICeKTPOHHBIA //
O6pa3zoBarenbHas matgopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/583955
['ucun, B.b. Maremaruka. I[IpakTukyMm : y4yeOHUK MJII CpPEIHETO

npodeccuonansHoro odpaszosanusi/ B. b. I'mcun, H. . Kpemep. — Mockaa :
NznatensctBo FOpaiit, 2026. — 202 c. — (Ilpodeccuonansuoe oOpazoBanue). —
ISBN 978-5-9916-8846-8. — Tekct : oanekTpoHHBIM // OOpa3zoBaTenbHas

miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/584904
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3.3. Hu¢popmanuonHoe odecnevyeHne peaju3anuu NporpaMmmMbl

Jist  peanuzaluudd  POTPaMMBI

oubmuoreunbii  GoHx UYebokcapckoro

uHCTUTYyTa (puinana) MOCKOBCKOrO MOJUTEXHUYECKOTO YHHBEPCUTETA HMEET

AJIEKTPOHHBIE

O6paSOBaTeHLHLI€ )41

UH()OPMAITMOHHBIE  PECypChl

MCIOJIb30BaHUS B 00pa30BaTeIbHOM IIpoliecce.
DnexkTpoHHO-0MbMMoTeunble cucteMbl (OBC), BKIIIOYAIONIME SJIEKTPOHHBIN
KaTaJioT ¥ TOJIHOTEKCTOBBIE TOKYMEHTHI:
- ObC «JIAHb» -https://e.lanbook.com/
- O6pazoBarenbHas miaTdopma FOpaiit - https://urait.ru
- IPR SMART -https://www.iprbookshop.ru/

[Ipodeccuonanvuas 6a3a
JaHHBIX U HHPOPMAITHOHHO-
CIIPAaBOYHBIC CHCTEMBI

Nudopmanus o npaBe cOOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA)

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

VYpoku, npe3eHTalnnu, KOHTPOJIbHbIE paObOThL, TECTHI,
KOMITBIOTEPHBIE IPOTrPAMMBI, METOJUUECKUE Pa3pabOTKH
110 PYCCKOMY SI3BIKY U JIUTEpAType.

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

Hayunas snexkrponnas oubnuorexka eLIBRARY.RU - sto
KpYIHEHIIUi pOCCHUMCKHI nH(}OpMaAITMOHHO-
aHAJTMTUYECKUI MOpTal B OOJIACTH HAyKH, TEXHOJIOTHH,
MEIUIIMHBI U 00pa3oBaHusA, cojaepkamuid pedeparsl u
MOJIHBIE TEKCThl Oosee 26 MIH HAay4HbIX CTateidl u
myOJMKaIii, B TOM YHCIIEe AJICKTPOHHBIE Bepcuu Ooliee
5600 poccHMiiCKMX HAay4YHO-TEXHHYECKHX >KYpPHAJIOB, W3
KoTopbix Oosnee 4800 >XypHalOB B OTKPBITOM JOCTYIIC
CBOOOIHBIH JIOCTYTI

OO6pazoBaTebHBIN
«Yuebay
https://www.ucheba.com/

opTa

Ha mopTajc HNpCaACTaBJICHbI PA3JIMYHBIC TCEMATUYCCKHUC

paszensl, BKJIIOYAOLIUE KaTaJior yueOHOro
00Opy/IOBaHUS, SK3aMEHAI[MOHHBIE M TEMaTHYeCKue
IUIaHBI, TOYPOYHbIE  pa3pabOTKH,  METOIUYECKYIO
KOMWIKY, MaTepHabl o MH(POPMALMOHHBIM
TEXHOJOTMSIM B WIKOJIE, ICUXOJIOTMH, JOLIKOJIBHOMY
BOCIIUTaHMIO, JIONOJTHUTEIbHOMY 00pa3oBaHuIo,

yIIpaBJICHHIO 00pa30BaHNEM M BHEKIACCHOU paboT

denepanbHbIN
«Poccuiickoe
o0pazoBaHue» [ DIEKTPOHHBIN
pecypc] — https://ro-edu.ru/

opTan

@enepanbublii noptan «Poccuiickoe oOpa3oBaHue» —
YHHUKaJIbHBI MHTEPHET-pecypc B cdepe oOpazoBaHus U
HayKH.

ExxeqHeBHO myONMMKyeT caMmble aKTyalbHbIEe HOBOCTH,
aHOHCBI COOBITHH, MH(OPMAIMOHHBIE MaTepUabl JUIs
LIMPOKOro Kpyra uutatenedl. EjxeHenenbHO Ha mopraie
pa3MeNIaloTCs KCKIIIO3UBHBIE MaTEpUajbl, HHTEPBBIO C
BEYILLIMMU CHELMATUCTAMU — II€laroraMu, Icuxojaoram,
YYEHBIMH, PENIOPTAKU U AHAIUTUYECKHUE CTAThU.
Yurarenn nosiy4aroT AOCTYH K HOPMAaTUBHO-IIPABOBOU
0aze cdepbl 00pa3oBaHMsA, OHU MOIYT I0JIb30BaThCS
CaMbIMU Pa3JIMYHBIMU MOJE3HBIMU CEPBUCAMU — TaKUMH,
KaK OHJIaMH-TECTUPOBAHUE, OIPOCHI 110 AaKTYaJIbHBIM
T€MaM M T.J.

TUTST
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4. KoHTpOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOCHUS

AUCIHUILINHBI

KoHTpoib M OLEHKa pPEe3yJabTaTOB OCBOCHUSA AUCUUILIMHBI PACKPBIBAIOTCS
yepe3 TUCUHUIUIMHAPHBIE pPe3yJIbTaThl, HallpaBiIeHHbIE HA (OPMUPOBAHUE OOIIMUX U
po(ecCUOHANIBHBIX KOMIETEHIMI MO pa3feiaM U TeMaM COJIEp)KaHUs y4eOHOro

MaTepHaIa.
Oobmasi/mpodeccuonanbHas Pa3zgen/Tema Tun OLICHOYHBIX
KOMIIeTeHIIUs MepONpPUsSITUS
OK 01. BwiOupars crnocoosl | Tema 1.1, 1.2I1-o/c’, 1.3, | TectupoBanue
pelieHus 3agau | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBIN ompoc
npodeccCuoHaIbHON Temwr 2.1- 2.7, 2.8 Il-o/c, | MaremaTnuecKuii JUKTAHT
JIeATETbHOCTH  MPUMEHUTEIbHO | 2.9. [IpencraBnenue
K pa3JIMYHbIM KOHTEKCTaM Temur 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB NPAKTUYECKUX

3.7. pabot
Temur 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabota
4.6. Brinonnenue 3a1aHUI
Temwr 5.1, 5.2, 5.3I1-0/c, | mpomMeKyTOUHOH
5,4, 5.5I1-o/c, 5.6. aTTeCcTaluu
Temnr 6.1 - 6.5, 6.611-o/c,
6.7-6.9.
Temwr 7.1, 7.2, 7.311-0/c,
7.4-7.7.
OK 02. HcnonwzoBatre | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanme

COBpEMEHHBIC cpejcTBa mowcka, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN ompoc
aHanu3a W wmHTeprperanuu | Temsr 2.1- 2.7, 2.8 Il-o/c, | MaTtemaTU4eCKUil JUKTAHT
uHpOpMaIuHy, 2.9. [IpencraBnenue
u unpopmannonnsie | Temsr 3.1 - 3.5, 3.611-0/c, | pe3ynbTaToB NPaKTUYECKUX
TEXHOJIOTMM JUIsl BbIOJIHEHUs | 3.7. pabor
3aja4 npodeccuonanbiori | Tembr 4.1 - 4.4, 4.511-o/c, | KontponbHas pabota
JIEATEIIbHOCTH 4.6. Brimonaenune 3aJaHUI

Temsr 5.1, 5.2, 5.3[1-0/c, | mpomeXyTOUHOM

5,4, 5.5I1-0/c, 5.6. aTTecTaluu

Temrr 6.1 - 6.5, 6.611-o0/c,

6.7-6.9.

Temwr 7.1, 7.2, 7.311-0/c,

7.4-17.7
OK 03. [TnanupoBats | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue
U peanm3oBbBaTh cobctBennoe | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN ompoc
npodeccuoHanbHOe Temsr 2.1- 2.7, 2.8 Il-o/c, | MaremaTtuyeckuii AUKTAHT
u JMYHOCTHOE pasBurue, | 2.9. [IpencraBnenue
MpEeANPUHUMATENIbCKY IO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MpPAKTHUYECKUX

NEATEILHOCTD 3.7. pabot
B mpocdeccuonansHoit chepe, | Temsr 4.1 - 4.4, 4.511-0o/c, | KonTponbHas pabota
HCITOJIB30BaTh sHanus | 4.6. Bremonaenne 3aJaHIH
no ¢uHaHcoBoil TpamotHOCcTH | Temsl 6.1 - 6.5, 6.611-0/c, | mMpoMexKyTOUHOI
B pa3IMYHBIX  JKM3HEHHBIX | 6.7-6.9. aTTecTanuu
CUTyalusx Temwr 7.1, 7.2, 7.311-0/c,

7.4-17.7
OK 04. Dddexkruno | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanme

* TIpodreccroHabHOE OPUEHTHPOBAHHOE COJEPKAHUE (COMEPKAHIE PUKIATHOTO MOJLYJIs)
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B3aMMO/ICIICTBOBATh U pabOTaTh
B KOJUIEKTUBE U KOMaHJIe

1.4I1-0/c, 1.5I1-0/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-o/c,

YeTHBII onpoc
MareMaTH4eCKUil TUKTAHT

4.6. IIpencraBnenue
Temwr 5.1, 5.2, 5.3[1-0/c, | pe3yabTaTOB NPAKTUUECKUX
5,4, 5.5I1-o/c, 5.6. pabot
Tewmer 6.1 - 6.5, 6.6I1-0/c, | KonrponbHas pabota
6.7-6.9. Brinonnenue 3aaHUI
Temwr 7.1, 7.2, 7.3I1-0/c, | mpomMeKyTOUHOU
74-7.7 aTTecTaluu

OK 05. Ocymectisate yctayto | Tema 1.1, 1.21I-o/c, 1.3, | TectupoBanue

U IMUCbMCHHYIO KOMMYHHKAIIUIO

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

YeTHBII onpoc

Ha TocydapcTBeHHOM  si3bike | Temsr 2.1- 2.7, 2.8 II-o/c, | MaTemaTH4eCKUi JUKTAHT
Poccuiickoit Oenepanun | 2.9. [IpencraBnenue
c Y4eTOM ocobennocteit | Temnr 3.1 - 3.5, 3.611-0/c, | pe3ynbTaTOB NPaKTHYECKUX
COLIMAJIBHOTO 3.7. pabot
U KYJIbTYPHOI'O KOHTEKCTa Temur 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabota
4.6. Brinonnenue 3a1aHUI
Temwr 5.1, 5.2, 5.3I1-0/c, | mpomMeKyTOUHOH
5,4, 5.5I1-o/c, 5.6 aTTeCcTalluu
OK 06. IlposBisate rpakaancko- | Tema 1.1, 1.211-o/c, 1.3, | TecrupoBanue

MaTPUOTHUIECKYIO nozunuto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBIH onpoc
JIEMOHCTpHpOBaTh  oco3HaHHoe | Temsr 2.1- 2.7, 2.8 ITl-o/c, | MaTeMaTH4eCKHuii TUKTaHT
MOBEJICHUE Ha ocHoBe | 2.9. [Ipencrasnenue
TPaIULIMOHHBIX Temsr 4.1 - 4.4, 4.511-0/c, | pe3yabTaToB MPAKTHUYECKUX
oOuieyenoBeyeckux IeHHocTel, | 4.6. pabot
B ToM 4mciae ¢ yderoMm | Temsr 5.1, 5.2, 5.3I1-o/c, | KonTponwsHas pabora
rapMOHU3AIUU 5,4, 5.5I1-o/c, 5.6. Brinonnenue 3aJaHui
MEKHAIIMOHAILHBIX Temsr 7.1, 7.2, 7.3I1-0/c, | mpoMeXyTOUHOM
U MEXPEJIUTHO3HBIX OTHOWEHUH, | 7.4 - 7.7 arrecTanuu
MPUMEHSITh CTaHIapThI
AHTUKOPPYIIIUOHHOTO
MOBE/ICHUS
OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TecrtupoBanue
COXPAHEHUIO okpyxatomeid | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBIM opoc
cpenbl,  pecypcocoepexenuro, | Temsr 2.1- 2.7, 2.8 TI-o/c, | MaTemaTHUeCKHii JUKTAHT
MPUMEHSITh 3HaHus | 2.9. [IpencraBnenue
00 WU3MEHEHUU kaumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTHYECKUX
MIPUHIIUTIBI oepexnuBoro | 3.7. pabot
MPOU3BOJICTBA, apdexruBro | Temsr 5.1, 5.2, 5.3[1-o/c, | KonrpompHas pabora
neiicTBoBaTh B upe3BbuaiiHbIX | 5,4, 5.501-0/c, 5.6. Bremonnenue 3aJaHuM
CUTYyaIHAX Temsr 6.1 - 6.5, 6.6I1-0/c, | MPOMEKXYTOUHOMH

6.7-6.9 aTTecTallun
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