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1. O0mas xapaKkTepucTHKA NPpUMEPHOI pado4eil MporpaMMsbl
0011e00pa3oBaTeIbHON IUCHUILINHBI «MaTeMaTHKa

1.1. MecTo TUCHUILIMHBI B CTPYKType 00pa3oBaTeibHOWH NMPOrpaMmbl
CIIO:

O61meo6pazoBaTenbHas JVCHUTUIAHA «Marematuka SABJISIETCS
00s3aTeNIbHOM  YacThio  0OIIe00pa3oBaTENbHOIO  IMKIA  00pa30BaTeIbHOM
nporpamMmbl B cootBeTcTBUM ¢ PI'OC CIIO mo cpennero npodeccuoHaIbHOTO
obpazoBanus 44.02.01. «/lomkonsHoe o6pa3zoBanuey, 44.02.02. «IIpenonapanue B
HavyajupHbIX Kiaccax», 44.02.05. «KoppekunmoHHas neaarornka B HAa4allbHOM

oOpazoBanumn», 49.02.01. «dusnveckas KyapTypay.

1.2. lesau u mu1aHupyemble pe3yJibTaThl 0CBOCHUS] AUCHHUIIJIMHBI:
1.2.1. Heapb AuCUUIIHHBI

Conepxanune IIPOrpaMMBI o011eo0pazoBaTebHON TV CUUTUIAHBI
«MaremaTtvka» HampaBlI€HO Ha JOCTHIXKEHUE pe3ylbTaTOB €€ H3Yy4YeHUs
B cooTtBercTBUM C TpedoBanuamu DPI'OC COO c yderoMm mnpodeccruoHaIbHOM
HarnpasieHHocth PI'OC CIIO. IlpuopuTeTHBIMH LEIIMH OOY4YEHUsT MaTeMaTHKe
Ha 6a30BOM YPOBHE SIBJIAIOTCA:

dbopMHpoBaHrEe IEHTPATBHBIX MAaTEMAaTUYECKUX MOHATHNA (YUCIIO, BETUYMHA,
reomMeTpudeckas urypa, nepeMeHHas, BEpOsITHOCTh, (DYHKIIHs), 00ECIIeUnBAIOITUX
IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTb  MaTeMaTH4YecKoro  oOpa3oBaHMs
oOyyJarommxcs;

NoJIBeICHHE O0ydYaroluXcsi Ha JOCTYITHOM JJii HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMaTHUKM U OKPYXKAlolETO Mupa, MNOHHUMAaHWE MAaTeMaTUKHU
KaK 4acTH 00Ilel KyJIbTyphl YEJIOBEYECTBA;

pa3BUTHE HMHTEJUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEHM oOyuaromuxcs,
MO3HABATEIbHOW  AaKTUBHOCTH, HCCIEAOBATEIbCKUX  YMEHUW, KPUTUYHOCTH

MBIIIUJICHUS, HHTEPECA K N3YUCHUIO MATCMAaTUKHU

! ®enepanvuas o0pasoBarenbHas MPOrpaMma CPEAHEro obmiero oOpasoBanus «MaremaTukay, YTBEPXKIEHA
nprka3oM MuHucTepeTBa npocsemienus Poccuiickoit ®@enepanuu ot 18 mas 2023 r. N 371.
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dbopmupoBanre (HYHKIIMOHATHLHOM MAaTeMAaTHYECKOW TPaMOTHOCTH: YMEHHUS
pacmo3HaBaTh MaTEMAaTHYCCKHUE AaCIEKThI B PEATbHBIX JKU3HCHHBIX CHTYaIHsIX
U TpUd  U3YYCHUH  JPYyTrUX  JUCHUIUINH,  TPOSBICHHUS  3aBHCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (PopMymIHpoBaTh WX Ha S3BIKE MaTEMaTUKH W CO3/1aBaTh
MaTeMaTHYeCKUe MOJIEIHN, MPUMEHITh OCBOCHHBI MaTeMaTWYeCKHi ammapar
JUIST pelICHHs] TPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad, 3adad MpodeccrnoHaTbHOM
NEeATeTLHOCTH, UHTEPIIPETUPOBATH U OIICHUBATH MOJTYICHHBIC PE3YJIBTATHI.

s pewenus 3a0au u 0ocmudiceHus yenetl uzydenus OUCYUNIUHbL 8 CUCeEME
cpeoHe20 npogheccUuoHarbHo20 00pa308anus, 8 NPUMEPHOL paboueli npozpamme
8bl0€/IeHO OCHOBHOE U NPOYEeCCUOHANbHO OPUEHMUPOBAHHOE COOepHCaHUe.
B ocHnosnoe coodepocanue exaouenvl 8ce codepicamenvHvle JUHUU, KOMOpble
npeonazaiomcs 0 0053ameNbHO20 U3VYeHUsT (PedepanbHOl 00pa308amenbHOU
npocpammoil cpednezo obuje2o oopazosanus no Mamemamuxke (6a308biil ypoBeHy).
Ilpu paspabomxe paboueti npocpammvl OUCYUNIUHDBL, NPEN0Oasamend 6npase
UBMEHUMb NOCe008AMENIbHOCIb U 00beM 4aco8, OMBOOUMDbIL HA U3VUeHUe meM
OCHOBHO20 COOEPICAHUs OISl YCMAHOBNEHUS MEHCNPEOMEMHBIX C853el C OpyeUMuU
oucyunauHamu ooueobpaz’08ameibHoc0 U  00WenpopheccuoHaIbHO20 YUKIO08
yuebrnoeo niana OI1 CIIO.

Ocnognoe codepoicanue NpUMEPHOU pabouel NpocpamMmbl OUCYUNTIUHDI,
00pazosamenvHas OpeaHu3ayus CamocmosmenbHo pacuiupsem memMamuKou
npogeccuonanvHol  HanpasieHHocmu  (NPOEecCUOHAbHO — OPUEHIMUPOBAHHBIM
cooepoicanuem Uil CO0epHCAHUEeM HPUKIAOHO20 MOOYs), HeoOX00uMou O
oanvHeuwe2o ycneutno2o oceoenus ooyuarowumucsa OII CIIO. IIpenooasamenw
Modicem  8blOpamMb  COOEPHCAHUe NPUKIAOHO20 MOOYISL U3  NPEOONCEHHBIX
8APUAHMOB8, 8 COOMBEMCMBUL C 0COOEHHOCMAMU cghepbl desmelbHoCmu 0Y0Yuux
CReyuUanucmos Uiy pazpadomams e20 camoCmosmenbHo, UHMESPUPYsL COOePIAHCAHUe
oucyunaunvl  «Mamemamuka» ¢ coodepocanuem  0bwWenpogeccuoHaIbHbIX
oucyunaun u npogpeccuonanvrvix mooyneu OIl CIIO c yenvio gopmuposanus

NPOGhecCcUOHAIbHBIX KOMNEeMeHYU.



1.2.2. Tlnanupyemble pe3yabTaTbl OCBOeHHMs  001Ie00pa3oBaTeIbLHOM
TUcHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO

O6mme xommnereHunu (Hanee — OK) um mpodeccroHabHBIE KOMIIETCHIIUN
(manee — 1K) ®I'OC CIIO B COOTHECEHUHU C JIMYHOCTHBIMHU, METAMPEAMETHBIMU
U TpEeJAMETHBIMU pe3ysibTaTaMu o0OyueHus Oa3oBoro ypoBHs (nmainee — IIPO)

dI'OC COO npencraBieHbl B TaOJIUIIE:



Kox v HaumenoBanue

Pe3ysabTarsl 00y4yeHus

pelieHus
npodeccnoHaTBEHOMI
JEATSIbHOCTH
MMPUMCHUTCIILHO

K Pa3IMYHBIM KOHTEKCTaM

3a1a4

B YaCTH: TPYAOBOIO BOCIIMTAHUS:

- TOTOBHOCTb K TpYyHdy, OCO3HAaHUE LEHHOCTU
MacTepcTBa, TPYJOIr00ue;

- TOTOBHOCTb K  aKTHBHOH  JESTEIbHOCTU
TEXHOJIOTUYECKOM U COLUAIbHOW HalpaBIEHHOCTH,
CIOCOOHOCTh MHULMHPOBATh, IJIAaHUPOBATh
U CAMOCTOSTEJIBHO BBINOJIHATH TAKYIO A€ATEIbHOCTD;
- MIHTEPEC K pa3InYHbIM cepaM NpodhecCHOHaTbHON
NEeSITETbHOCTH.

MertanpeameTHble pe3yiabTaThl 10JKHBI OTPaXaTh:

OBnaneHue YHHUBEpCaIbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIIBHO ¢dbopMynupoBaTh
U aKTyaJlu3upoBaTh MpoOiieMy, paccMaTpuUBaTh
€¢ BCECTOPOHHE;

- YCTaHaBIIMBaTh  CYIIECTBEHHBIH  MPHU3HAK

WUJINn OCHOBAHUA IJIA CpaBHeHI/Ifl, KJ'IaCCI/I(l)I/IKaIH/II/I
1 0000IIeHMS;

- ONpenenATh MENH JIeATEIBLHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHS,
- BbBIABJIATDH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/IH
B pacCMaTpPHBACMBbIX SBJICHUSX;

3aaaBaTb

(popmupyembIx
KOMIIeTeHIMii O6umme’ JucuuminHapubie
OK 01. Boibupats criocoOsl | JINUHOCTHBIE — pe3yibTaThl  JOJDKHBI — OoTpaxarh | [IPO1. Brnagenue meromamu J0Ka3aTelbCTB, alrOpUTMaMU

pelieHus 3a1a4; yMeHue (OpMyJIMpOBATh OINpEEIeHus,
aKCHUOMBI

U TEOpEMbl, NPUMEHATh HUX, HPOBOIUTH JlOKa3aTEIbHbIE
paccyX/1eHUs B XOJI€ pELICHHUs 3a/1a4;

[1P62. YMeHnue onepupoBaTh MOHATUSAMU: CTENEHb YHUCIA,
gorapudM dYHCIa; yMEHUE BBINOJHATH  BBIYHUCICHUE
3HAYECHUU

u  1mpeoOpa3oBaHUs
norapudmamu,
BBIPAKECHMUI;
ITP63. YMeHue omnepupoBaTh HMOHATUSAMH: pallMOHAJIbHbIE,
UppalMOHAIIbHBIE, [O0Ka3aTelbHbIE, CTEIEHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUYECKHUE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIMS,
HenpepblBHasE (YHKIUS, IPOU3BOJHASA, IE€pBOOOpa3Has,
OINPEEIICHHBIM NHTETpaJl; YMEHHE HAXOAUTh IIPOU3BOIHBIE
AJIIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YS  CIIPABOYHBIE
MaTepHalibl; UCCIEN0BaTh B MPOCTEHIINX Cilydasx GyHKIUH
Ha MOHOTOHHOCTb, HaXOAUTb HauOoJIbIINE
U HauMeHbIIWE 3HayeHHs (YHKIMHA; CTPOUTh TpaduKH
MHOTOYJICHOB c HCIIOJIb30BAHUEM anmapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATH IIPOU3BOJIHYIO IIPU
pelieHnun 3a/1a4y

BBIDOKEHHI CO  CTENEHSAMH U
npeoOpa3oBaHus JIPOOHO-pAIIIOHATBHBIX

2 OO6mue pesynbTathl COPMYJIHUPOBAHBI B COOTBETCTBMM C JIMMHOCTHBIMH M MeTanmpeaMeTHbIME pedynbratamu ®ITOC COO, B (OpMHUPOBAHMM KOTOPBIX yYacTBYET

00meoOpa3oBaTeNbHAS TUCIUILIHHA.

3 JlucumniuvHapHbIe Pe3yNbTaThl cOPMYJIMPOBAHBI U POHYMEPOBAHBI B COOTBETCTBUHU C TPEOOBAHUAMM K IIPEMETHBIM pe3ybTatam 6a3osoro yposns (ITP6) ®T'OC COO (TTpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakuus ot 27.12.2023 1.).
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- BHOCHTh KOPPEKTHBBI B JIEATEILHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEJISIM, OLICHHBATH PHUCKHU
MOCJICICTBHI JESITEIbHOCTH

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BJIQJICTh HAaBBIKAMH Y4€OHO-UCCIIEIOBATEIbCKON
Y TIPOEKTHOM JIEATEIILHOCTH, HABBIKAMU Pa3pelICHUS
npo0Jem;

- BBIBIATh  NPUYUHHO-CIICJCTBECHHBIC  CBSI3H
U aKTyaJH3upoBaTh 3ajady, BBIABHTaTh THIIOTE3Y
ee pereHwus, HAXOJIUTh apTyMEHTBI
JUIS I0Ka3aTelbCTBAa CBOMX YTBEPXKJICHUH, 3a/1aBaTh
napaMeTpbl U KPUTCPUU PEIICHHUS,

- AHAJIM3UPOBATh IIOJYYCHHBIC B XOJC PpEIICHUS
3aa4il  pe3yiabTaThl, KPUTHYECKH  OICHUBATH
UX JIOCTOBEPHOCTh, NPOTHO3MPOBATH H3MEHCHHE
B HOBBIX YCJIOBHSIX;

pa3padaThiBaTh IUIAH PEIICHHS TPOOJIEMBI C YYETOM
aHanm3a UMEIOTITIX CST MaTepHUaTbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

- yMeTh MEPEHOCUTh 3HAHWS B IT03HABATEIHHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- yMeTb HHTETPUPOBATh 3HAHHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;
- BBIJIBUTATh HOBBLIE HeN, npeiaraTh

OPUTMHAJIBHBIC TOAXOAbI U PCHICHUS

HAa JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIC 33/1a4UH
Ha HanOOoJIbIINE ¥ HAMMEHBIINE 3HAYCHUS, Ha HaXO0XK/ICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

ITP65. YMeHue omnepupoBarh MOHATUSAMHU: pPallMOHAJIbHAS
GbyHKIMS, TTOKa3aTenbHass (QYHKIUS, CTEeHHAs (PYHKITUA,
JorapupmMuyecKas byHKLWS, TPUTOHOMETPUUECKUE
byHKIMKM, 00paTHBIE (YHKIIMU; YMEHUE CTPOUTH Tpaduku
U3y4eHHBIX  (DYHKIHMHA, WUCHONB30BaTh TpaduKu TNpU
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33124
U3 IPYruX Y9eOHBIX MPEIMETOB U 33124 U3 pEaTbHON KHU3HH;
BbIpaXKaTh OpPMyJaMH 3aBUCUMOCTU MEXIY BEIUUYUHAMU;
[1PG6. YMmenue pemarh TEKCTOBBIC 3a/1a4d PAa3HBIX THIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM U YacTHU, Ha JBIKEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3
o0JnacTu yrnpaBieHHs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH);
COCTaBIJIATh BBIPAKEHUS, YpPaBHEHUS, HEPABEHCTBA M HUX
CUCTEMBI 10 YCIIOBHIO 3aJ[auyd, HCCIEAOBATh MOIyYEHHOE
pelIeHNe U OIEHUBATh NPABAONOI00HOCTh PE3YJIbTaTOB;
[IP67. VYmeHue omnepupoBaThb MOHATHAMM: CpeJlHEe
apupMeTHYecKoe, MenuaHa, HauOoJsbllee W HAaMMEHBIIEe
3HA4YeHUs, pa3Max, AUCHEPCHUs, CTAaHIAPTHOE OTKIOHEHHUE
YHCIOBOTO HAOOpa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
uHpOpMalLMIO,  TpEJICTaBIeHHYH0 B  Tabiaumax, Ha
IuarpaMmax, rpaukax, OTpaKarollyro CBOWCTBA peallbHBIX
IPOLIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
NOMOIIBI0  TabmuIl M JUarpaMM;  UCCIeA0BaTh
CTaTUCTHYECKUE TaHHEIE, B TOM qrcIe
C MpUMEHEHHEeM TpaHUUecKMX METOJIOB U 3JIEKTPOHHBIX
CpPEICTB;

[TP68. YMeHnue onepupoBaTh MOHATUSMU: CIyYalHbIN OMBIT
U ClIy4aitHoe COOBITHE, BEPOSTHOCTh CIIYYaHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIHOJIb30BAHUEM
rpadM4ecKuX METOJIOB; TPUMEHSTH (DOPMYJIIBI CIIOKEHUS U
YMHOXKEHUSI BEpOSTHOCTEH, KOMOHMHATOpHBIE (AaKThl |




GopMynBl TIpU pEUICHWH 3a/1ad; OLEHUBATh BEPOSTHOCTU
peabHBIX COOBITHIA; 3HaKOMCTBO
CO CITy4aiHBIMH BEJTMYMHAMH; YMEHHE TPUBOIUTH TIPUMEPHI
NPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOIIIECTBEHHBIX SBJICHUSX;

ITP69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IJIOCKOCT, MIPOCTPAHCTBO, JIBYTPaHHBIN yrou,
CKPELIMBAIOIINECS MpsIMBIE, napajuieIbHOCTh u
NEePIEeHIUKYISIPHOCTD MIPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKIY IPAMOU
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSAMH, PACCTOSTHUE OT
TOYKM JI0 IUIOCKOCTH, pPAacCTOSIHUE MEXAY NpSIMbIMHU,
paccTosiHue MEXIy IUIOCKOCTAMHM; YMEHHE MCIIOJIb30BaTh
OpU pelIeHUH 3a7ad W3ydeHHble (AKTBI W TEOPEMBI
IUIAaHUMETPUM; YMEHHE OLICHMBATh pa3Mepbl OOBEKTOB
OKPY’KaIOLIEro MUpa;

ITP610. YMenue onepupoBaTh NOHATUSMH: MHOTOI'PAHHUK,
CeYeHHE MHOTOIpaHHUKa, KyO, Mapajiesenumnes, npusma,
nupamuia, GUrypa M MOBEPXHOCTh BpAIllEHUs, LUJIWHIP,
KOHYC, 1ap, cepa, ceueHus QUrypsl BpalieHus, I0CKOCTb,
Kacatomasicsi  chepbl, IMIMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU NHUPaMUJbl, MPU3MBI, KOHYca, LWIMHJpA,
wiomanas  chepbl, 00beM  Kyba, HPSIMOYTOJBHOTO
napajuiesienune1a, TMpaMusl, IpU3Mbl, IUIUHAPA, KOHYCA,
nIapa; yYMEHHE n300paxkaThb MHOTOTpaHHUKHU
Y ITIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB;
YMEHME PacliO3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIIbHBIE MHOTOIPaHHUKH;

[1P611 VYmenue onepupoBaThb MOHATHAMM: JIBUKECHUE
B TIPOCTPAaHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIEHUE IUIOMIAJEH IIOBEPXHOCTEN H
00BbeMOB MOJOOHBIX GUTYp MPH PEHICHUHU 3a]1aY;
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[TP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUUMHBI
(mMHa, yroJj, miomaab, 00beM, IUIOHAlb MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBbIE (DOPMYIIBI M METOMBL;

ITP613. YMmeHue onepupoBaTh NOHATHAMU: IIPSIMOYTOJIbHAS

CHCTEMA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAUHATBl BCKTOpaA, CKAJAPHOC NPOU3ZBCACHHUEC, YI'OJI
MCXKOY BCKTOpaMH, CyMMa BCEKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha YHKCJIO; HAXOAUTh C IOMOIIBI0 H3YYEHHBIX
dbopMyaT KOOpIWHATHI CEPEIUHBI OTpPE3Ka, PpPacCTOSHUE
MEXIYy TBYMS TOUKAMU;

[1P614. YMmenue BoIOMpaTh MOIXOASIINNA U3YUEHHBIN METO/
JUIS.  peIlIeHUs 3a7add, paclo3HaBaThb MAaTEMAaTHUYECKUE
(hakThl

¥ MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBECHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHUE MPUBOJIUTH HPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM UM MHPOBOU
MaTE€MaTUYeCKON HAyKu

OK 02. Hcnonb3oBatk
COBPEMEHHBIE CpeacTBa
MOVCKa, aHaIn3a "
WHTEpIIpETaluy HHHOpMAIInY,
151 UH(pOpPMallMOHHbIE
TEXHOJIOTHH JJIsl BBITOJHEHUS
3ajau npo¢ecCuoHAIbHOM

ICATCIIBHOCTH

JIMYHOCTHBIE PE3YJIbTATHI  JTOJIKHBI
YaCTH: [IEHHOCTH HAyYHOTO MO3HAHUS:
-c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOW TPaKTHKH,
OCHOBAHHOTO

Ha JIajiore KyJiabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;
MertanpenmMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
Ognagenue YHUBEPCAIbHBIMU y4eOHBIMU
TI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ nHdopmarmeii:

- BJaJeTh HAaBBIKAMH TOJYYCHHS WHPOPMALIUHU W3

OTpakaTb B

[1P61. Bnanenune MeromamMu 10Ka3aTeIbCTB, AJITOPUTMAMH
pelieHus 3aaay; ymMeHue (GopMyIHpoBaTh OMpeAeNeHus,
AKCHOMBI

U TEOpEMBI, MPUMEHATh HUX, MPOBOIUTH JOKa3aTelbHBIC
paccyXJICHUS B XOJI¢ PEIICHHS 3a/1a4;

[1P62. YMmeHue omepupoBaTh MOHATHIMH: CTENEHb YHCTIA,
norapuM dYHWClIa; YMEHHWE BBIMONHITH  BBIYHCIICHHE
3HAUCHUHN

U mpeoOpa3oBaHUS  BBIPAKEHUH CO  CTEMEHSAMH W
norapudmamu, MnpeoOpa3oBaHUs APOOHO-PAITMOHATBHBIX
BBIPAKECHMI;

[TPG3. YMeHue omnepupoBaTh MOHATHUSMHU: PAllMOHAIBHEIE,
UpPpaIMOHAIILHBIC, IMOKa3aTeIbHBIE, CTEIIEHHBIE,

UCTOYHHUKOB  Pa3HbIX THIIOB, CaMOCTOSITENIBHO | JOrapu(MHUUYECKHe, TPUTOHOMETPUYECKUE YpaBHEHHS U
OCYIIECTBIISITh MOUCK, aHalM3, CUCTEMAaTU3alllui0 U | HEpaBEHCTBA, UX CUCTEMBI;

UHTEpHpeTannio HHGopMauu pa3inuHbix BuIoB u | [IP64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIMS,
dbopM npeCTaBICHNUS; HenpepbiBHAsi (YHKIUS, MPOU3BOJHAS, IEepBOOOpa3Has,
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- CcOo3/laBaTh TEKCTbl B pa3lIMyHbIX (opMaTax c
y4eTOM Ha3HaueHUs MHPOpPMALUU U IIeNEBOU

ayIuTOpUHU, BBIOMpas  ONTUMalbHYIO  (popmy
MIPE/ICTABICHUS
U BU3YyallM3allly;
- OLICHMBATh  JIOCTOBEPHOCTh,  JIETUTUMHOCTb
uH(pOpMalliK, €€ COOTBETCTBUE IIPABOBBIM H

MOPaJIbHO-3THUYCCKUM HOPMaAM;
- HCIIOJIb30BAThb CpPCACTBA I/IH(i)OpMaHI/IOHHBIX u

KOMMYHI/IKaHI/IOHHI)IX TCXHOJ’IOFI/Iﬁ B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3aIlMOHHBIX  3aj]ad c COOJII0ICHHEM
TpeOOBAaHUI 3PrOHOMHKH, TEXHUKH OC30MacCHOCTH,
TUTUEHBI, PEeCypcocOepexeHMs, IpaBOBBIX U
S9THYECKMX  HOPM, HOpPM  HH(OPMAI[MOHHOM
0e301macHOCTH

OHpCI[CJ'ICHHBIﬁ HUHTErpal; YMCHHUC HAaXOIUTh IIPOU3BOAHEBIC

JJIEMEHTApHBIX  (YHKIUH,  HUCHONB3YyS  CIIPABOYHBIC
MaTepuasbl; UCCIEI0BaTh B IPOCTEHIINX cIydasx (pyHKIIHH
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJIbIINe

YW HauMEHbIME 3HAa4YeHHs] (QYHKIMMA; CTPOUTh TIpaduKu
MHOTOYJICHOB c WCTOJIb30BaHUEM amnrmapara
MaTEeMaTHYeCKOIr0 aHalKu3a; MPUMEHATh MPOU3BOJHYIO MPU
peleHnH 3aga4
HAa JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIC 33/1a4UH
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, HA HaXO0XKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS5. YMeHue omnepupoBaTh MOHATUSIMH: palliOHAIbHAS
byHKIMS, MOoKazareiabHas (QYyHKIUS, cTeNeHHas (QyHKIUS,
JorapupmMuIecKas byHKIHS, TPUTOHOMETPHUYECKHUE
byHkMKM, obpaTHbie (YHKIMH;, YMEHHE CTPOUTH rpaduku
W3Yy4eHHBIX  (DYHKIHMHA, WCHONB30BaTh TpapuKH IpH
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IIPU PEIICHUU 3324
U3 IPYTUX YIeOHBIX MPEIMETOB U 33124 U3 pEATbHON KHU3HH;
BBIpaXkaTh OpPMyJIaMH 3aBUCUMOCTU MEXIY BEIUUYUHAMU;
[TP66. YMeHnue peniath TEKCTOBBIE 3a/1a4H PAa3HbIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTH, JAOJIM M YacTH, Ha JBHKEHUE,
paboTy, CTOMMOCTH TOBapOB M YCIyT, HAJIOTH, 33Ja4dl W3
o0nacTu yrnpaBieHHs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH );
COCTaBIJIATh BBIPAKEHUS, YpPaBHEHUS, HEPABEHCTBA M HUX
CHUCTEMBI IO YCJOBHUIO 33/a4yM, HCCIENOBaTh MOJYYEHHOE
peleHre U OLEHUBATh NMPaBAONOJ00OHOCTh PE3yIbTAaTOB;
[IP67. VYwmeHue onepupoBaTb MNOHSTUSIMU: CpEIHEE
apumeTnyeckoe, MeauaHa, HauOoJsiblllee W HAUMEHbIIEe
3HA4YCHUs, pa3Max, JWUCIEPCHUs, CTAaHIAPTHOE OTKIIOHCHUE
YHUCIOBOr0 HabOpPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
WHPOpPMAILIMIO,  TPEICTaBICHHYHD B  Talbnwmax, Ha
quarpammax, rpadukax, OTpakarollylo CBONCTBA pealbHBIX
MPOIIECCOB W SIBJICHWU; TMPEICTAaBISATh WH(POPMAIHIO C
MOMOIIBI0  Ta0nmMIl W JAWarpaMM;  HCCIEIOBATh
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CTaTUCTUYECKHUE TaHHbBIC, B TOM qucIe
C MpUMEHEHHEM TpaHuYecKMX METOJIOB U 3JIEKTPOHHBIX
CPE/ICTB;

[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U Clly4aiiHOe COOBITHE, BEPOSTHOCTh CIIYYaifHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIHOJIB30BAHUEM
rpaguYecKuX METO/OB; MPUMEHSATH (HOPMYIIBI CIOKEHHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
GopMynBl TIPU pELICHWH 3a/1ad; OLEHHBATh BEPOSTHOCTH
peabHBIX COOBITHIA; 3HAaKOMCTBO
CO CITy4aiiHBIMH BEJIMYMHAMH; YMEHHE TPUBOIUTH TIPUMEPHI
NPOSIBJIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOIHBIX
U OOLIECTBEHHBIX SBJICHUSX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IIJIOCKOCTD, IIpOCTPaHCTBO, I[ByrpaHHbIﬁ yroi,
CKpCIIMBAIOIIHECH MMpsAMBIC, napauiCIbHOCTb n
NEPNCHAUKYJIIAPHOCTD IPpAMBIX

U IJIOCKOCTEM, YrOJl MEXAY MPSAMBIMH, YTOJI MEKY NPIMOU
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEXy MJIOCKOCTSIMU; YMEHHUE HUCII0JIb30BATh IPU PELICHUN
3aJja4 U3y4eHHbIe (DAKThl U TEOPEMBbI TNIAHUMETPHUN; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;
ITP610. Ymenue onepupoBaTh NOHATHSIMU: MHOTOI'PAaHHUK,
CceueHHe MHOTOrpaHHMKa, KyO, Mapajulesienuiies], npusma,
nupamMuza, GuUrypa M MOBEPXHOCTh BpalleHMs, HUIMHID,
KOHYC, 11ap, chepa, ceueHus (GUrypsl BpalleHus, IIOCKOCTb,
Kacaromasics  cepbl, IWIMHIApA, KOHYCa, IUJIOLIA/Ab
MOBEPXHOCTU NHMPaMU[bl, NPU3MBI, KOHYCa, LMJIMHJpA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJBHOTO
napajuleJenune1a, TMpaMusl, IpU3Mbl, HUIMHAPA, KOHYCa,
nrapa; yMEHHE n300paxarb MHOTOTPaHHUKHU
Y IOBEPXHOCTH BPALIEHMS], UX CEUEHUS OT PYKH, C TOMOIIBIO
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YEpPTEHKHBIX HMHCTPYMEHTOB U JJIGKTPOHHBIX CPEJICTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPaBUIbHBIE MHOTOIPaHHUKH;

IIP611 VYmeHue omnepupoBaTh TMOHATHUSAMHU: JBUKECHHE
B IPOCTPAHCTBE, MOAOOHBIE (UIYpBl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILICHHUE IUIOMIAJACH ITOBEPXHOCTEH U
00beMOB MOJOOHBIX (GUTYD MPU PEIICHUH 33/1aY,

I1P612. YMeHuEe BBIUUCIATH I€OMETPUUECKHUE BEIMUMHBI
(nmuHa, yroj, IUIomanab, 00bEM, IJIOMIAIb MOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIC (DOPMYITBI M METOJIBL;

[TP613. YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS

CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOPJIMHATBhl BEKTOpa, CKAJIIPHOE IPOU3BEJICHHUE, YIOJl
MEXJy BEKTOpaMH, CyMMa BEKTOpOB, IPOU3BEICHUE

BEKTOpPa Ha 4YMCJIO; HAaXOIUThb C IIOMOIUBIO H3YYEHHBIX
GopMysl KOOpPAMHATBI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMsI TOUKAaMU;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsl pEIIeHus 3aJayd, paclo3HaBaTh MAaTEMaTHYECKHE
(baKTbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
SABJIICHUSIX, B HCKYCCTBE; YMEHHE IPUBOJUTH IPHUMEPHI
MaTE€MaTU4YeCKUX OTKPBITUM POCCUHUCKOW UM MHUPOBOM
MAaTEMaTUYECKON HayKH

OK 03. IInanupoBaTh
" peann30BBIBATH
coOCTBEHHOE
npodeccuoHanbHOe

U JIMYHOCTHOE pa3BUTHE,
MPEIIPUHIMATETHCKYIO
JesITeIbHOCTD

B npodeccuoHanbHO chepe,
UCIOJIb30BaTh 3HAHUS
10 IPaBOBOM M (prHAHCOBOM

JIMYHOCTHBIE  pE3yNbTaThl  JIOJDKHBI ~ OTPaXKaTh
B HaCTH: JyXOBHO-HPAaBCTBCHHOI'O BOCIIMTAHUA:

- ¢(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
STHYECKOTO MOBEICHHS,

- CIIOCOOHOCTH OICHMBATh CHUTYAIIMIO M TPUHUMATH
OCO3HAHHBIE PEILIECHUS, OPUEHTUPYACH HA MOPAJIbHO-
HPaBCTBEHHbBIC HOPMBI U [ICHHOCTH;

- OCO3HaHWe JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOHYHMBOTO OyIyIIEro;

[TP61. Bnanenue meTogamMu J10Ka3aTeNbCTB, AITOPUTMaMHU
pelieHus 3a1a4; yMeHue (OpMyIMpPOBATH OINPENIEIEHUs,
aKCUOMBI

U TEOpPEMBI, NPHUMEHATh HX, MPOBOJWUTH JOKA3aTEIbHbIE
pacCyXJI€HHs B XOJ€ pELICHUs 3a/1a4;

[1P64. VYwmenue omnepupoBaTh MOHATUAMHU: (QYHKIIHS,
HerpepbIBHAas (QYHKLUS, NPOM3BOJHAs, IepBOOOpa3Hasi,
ONPEIEICHHBIN UHTETPal; YMEHHE HaXOJUTh IPOU3BOIHBIE
DIIEMEHTAPHBIX  (DYHKIHUH,  HCHONB3ysd  CIIPaBOYHBIE
MaTepuasbl; UCCIE0BaTh B IPOCTENIINX cIydasx GyHKIMH
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I'paMOTHOCTH B Pa3/IMYHbIX
JKN3HCHHBIX CUTYyallUAgX

- OTBETCTBEHHOE OTHOILIECHHE K CBOUM POIUTEISM
U (WIn) ApyruM WieHaM CEMbH, CO3aHMIO CEMbH Ha
OCHOBE  OCO3HAHHOTO  TPHUHSATUSA  LEHHOCTEH
CEMEMHON KU3HU B COOTBETCTBUM C TPAIULUSMHU
HapoaoB Poccuu;

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBiaicHUE  YHUBEPCAIbHBIMU  PETrYJIATHUBHBIMU
JCUCTBUSIMU:

a) caMOOpTaHM3aIINs:

- CaMOCTOSITEJILHO OCYIIECTBJISTH MO3HABATEIHHYIO
JEATEeIbHOCTh, BBIIBIATH MPOOJIEMBI, CTaBUTH
u (hopMyIUpOBaTH COOCTBEHHEIC 3aJ1a4n
B 00pa30BaTEIbHOM NEATCIBHOCTH W JKU3HCHHBIX

CUTyaIlUsiX; CaMOCTOSATEIbHO COCTaBJIATh ILJIaH
pelieHuss MpoOJeMbl €  y4eTOM  HMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEH

Y TIPE/INIOYTEHUI; 1aBaTh OIICHKY HOBBIM CHTYAIIUsIM;
0) CaMOKOHTPOJIb!

UCITOJIb30BaTh MPHEMbl peQIIEeKCUU JUIsl OLIEHKU
CUTYyalluu, BBIOOpa BEPHOTO PELLICHUS;

- yMeTb OLEHMBATh PHUCKM M CBOEBPEMEHHO
MMPUHHUMATh PCIICHUSA 110 UX CHUKCHUIO,

B) SMOLMOHAJIBHBIA HHTEUIEKT, MPEANOJIararouii
c(hOopMUPOBAHHOCTD:

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOLIEH cTpeMIIeHne
K JIOCTWXKEHUIO 1LeIM M YyCHexy, ONTHMH3M,
HHUIIUAaTUBHOCTb, YMCHHC HeﬁCTBOBaTB, nucxonst
U3 CBOUX BO3MOXKHOCTEH;

- OMIIaTHH, BKJ'IIO‘—IaIOH_[eﬁ CIIOCOOHOCTL ITOHHUMATh
HMOIMOHAIBHOE COCTOSIHME JAPYTHX, YYUTHIBATbH
€ro npu OCYIICCTBJIICHUN KOMMYHUKAaINH,
CIOCOOHOCTh K COUYBCTBHIO U COINEPEKHUBAHUIO;

- COIMaJIbHBIX HABBIKOB, BKIIFOUAKOIIIUX CIIOCOOHOCTD
BBICTPAWBaTh OTHOIIEHUS C JPYTMMHU JIIOJbMH,

Ha MOHOTOHHOCTb, HaXO/IUTh HauOoJpLINE
¥ HauMEHbIIWE 3HaYeHHs (YHKIMA; CTPOUTH TpaduKH
MHOTI'OYJICHOB c UCIOJIb30BaHUEM anmnapara
MaTEMaTUYECKOI0 aHaIN3a; IPUMEHATH IIPOU3BOJIHYIO IIPU
peleHnu 3aja4
Ha JIBUKCHUE; PelIaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 3a7a4l
Ha HauOoJIbIIME ¥ HAaMMEHbIINE 3HAUCHHs, HAa HAXOXKACHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPG5. YMeHue omepupoBaTh TMOHATHUSIMH: palliOHAIBHAS
¢GyHKIMSA, MOoKazareiabHas (QyHKUUS, cTENeHHas (PyHKLHA,
JorapupmMuyecKas byHKLu, TPUTOHOMETPHUUYECKHUE
¢bynkuuu, obpatHeie (GYHKIWH; YMEHHE CTPOUTH rpaduku
U3y4yeHHbIX (DyHKIUMI, uCHoib30BaTh TIpadUKu  MpU
M3Y4YEHUH MTPOLIECCOB U 3aBUCUMOCTEHN, IIPU PEILICHUH 3a]1a4
U3 IpYruX y4eOHbIX IPEIMETOB U 33]a4 U3 peaslbHON KHU3HH;
BBIpaXaTh (POPMYIIaMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;
[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX TUIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, JOJIM U YacTHU, Ha JIBH)KEHUE,
pa0boTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3
00JacTy yrpaBiaeHUs JUYHBIMU U CEMENHBIMU (PMHAHCAMM );
COCTaBJIATh BBIPQKEHUS, YPABHEHUS, HEPABEHCTBA M HUX
CUCTEMBI 10 YCIIOBHIO 3aJ]aud, HCCIEAOBATH MOJYyYEHHOE
pelleHe U OLEHUBATh PaBAONOJ00HOCTh Pe3yIbTaTOB,;
[IP67. VYmeHue onepupoBaTb MNOHSTUSIMU: CpEIHEE
apudmeTHyeckoe, MeauaHa, HauOoJsplllee W HaUMEHbIIee
3HA4YeHUs, pa3Max, AUCHEPCHUs, CTAaHIAPTHOE OTKIOHEHHUE
YHCJIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBI€HHY0O B  Tabimumax, Ha
quarpammax, rpadukax, OTpaxkarollyro CBOMCTBa pealbHbIX
NPOIIECCOB M SIBJICHUU; MPEJICTaBIATh HH(POPMALHIO C
MOMOUIbI0  TabnMll W JAWarpaMM;  HCCJIENOBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCIE C NPUMEHEHUEM
rpauuecKux METOOB U AJIEKTPOHHBIX CPE/ICTB;
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3a00TUTHCH,
KOH(JINKTHI

MPOSABIATh MHTEPEC U paspeliarhb

ITP68. YMenue onepupoBaTh MOHATUSIMH: CIIYYAWHBIA OIBIT
U cIy4yaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOSTHOCTh C  HCIOJIb30BAHUEM
rpaUueCcKuX METOIOB; MPUMEHATh (DOPMYIIBI CIIOKCHHS H
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
(GbopMyIbI TpU pEIICHUH 3a]lady; OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4YallHBIMU BEJIMYMHAMU; YMEHHUE TPUBOAUTH MPUMEPHI
MPOSBIICHUS! 3aKOHAa OOJBIIMX YHCET B MNPHUPOJHBIX
1 OOIIIECTBEHHBIX SIBJICHUSAX;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
Il pElICHHs] 3a/aud, pacro3HaBaTh MATEMaTUYECKUE
(hakThl

¥ MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBECHHBIX
SBJICHUSIX, B MHCKYCCTBE; YMEHHUE MPUBOJUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM UM MHPOBOU
MaTE€MaTUYeCKON HAyKu

OK 04. OddexTrBHO
B3aMMO/IEHICTBOBATh

u paboTaTh B KOJUICKTHBE
U KOMaH/Ie

JlugHOCTHBIE  pe3yabTaThl  JOJDKHBI ~ OTPaKaTh
B YaCTH: [IEHHOCTH HAYYHOT'O MO3HAHUS: OCO3HAHUE
LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH
OCYLIECTBIISITh MPOEKTHYI0 U HCCIEA0BATENIbCKYIO
JeATeTbHOCTh UHANBUIYALHO U B TPYIIIE
MeranpeaMeTHbIe pe3yiabTaThl JOJKHBI OTPAXKaTh:
OBnazieHue YHUBEPCATIbHBIMA KOMMYHUKATHBHBIMHU
JEUCTBUSIMU:

0) cCOBMECTHasl I€SITEIbHOCT:

- TOHMMaTh M HCHOJb30BATh IPEUMYILECTBA
KOMaHTHOW ¥ MHANBUIYaTbHON PaOOTHI,

- TpUHUMATh ILEIM COBMECTHON JIeATEIbHOCTH,
OpraHW30BBIBATh M KOOPAHMHUPOBATH JICUCTBUS TI0 €€
JOCTHKEHHIO: COCTaBIAThL  IUIAH  JCHCTBHH,
pacrpenensaTb poJii ¢ y4YeTOM MHEHUN y4YaCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

[IP67. VYmeHue omnepupoBaTb MNOHSTUSIMU: CpEIHEE
apudmeTHyeckoe, MeauaHa, HauOoJsplllee W HaUMEHbIIee
3HAYEHMs, pa3Max, JIUCHEpPCUs, CTaHIAPTHOE OTKIOHEHHE
YHUCIOBOTr0 HabOpPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEICTaBICHHYO B  Tal0iumax, Ha
quarpaMmax, rpagukax, oTpakarollyro CBOMCTBA peallbHbIX
MIPOLIECCOB W SIBJICHUN; NPEACTaBIATh HHGOPMAIUIO C
IOMOIIBIO  Tabaul U JUarpamm; HCCIIEI0BATh
CTaTHUCTUYECKUE JIaHHbIE, B TOM YHCJIE€ C MPUMEHEHHEM
rpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYIAHBIA OTBIT
U CIy4ailHOe COOBbITHE, BEPOSTHOCTh CIIYy4aifHOI'O COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTH C  HCIOJIb30BAaHHEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYJIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
(dbopMynbl MpU pEHICeHUH 33/a4; OLEHUBATH BEPOSTHOCTH
peaIbHbIX  COOBITHH; 3HAKOMCTBO CO  CIY4alHBIMHU
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OBiagenue
JICUCTBUSIMU:
T') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

- MPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX JIIOACH
[IPU aHAJIKM3€E PE3YNbTaTOB ACITEIbHOCTH;

- MPU3HABaTh CBOE MPAaBO W MPABO JPYTUX JIOACH
Ha OIIMOKH;

- pa3BUBaTh CLIOCOOHOCTH TTOHUMATh MUP C TIO3HIIUU
JIPYroro 4eioBeKa

YHUBCPCAJIbHBIMU PETYyIATUBHBIMHA

BEJIMYMHAMHU; YMEHHE IPUBOJUTH IPUMEPHI INPOSBICHUS
3aKOHa O0bIIHIX qucen B IIPUPOIHBIX
U OOILIECTBEHHBIX SIBJICHUIX;

I1P614. YMmenue BbIOMpaTh NOAXOASIINN NU3YYEHHBIN METO/
JUIsl pEIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baxTb

U MaTeMaTHYeCKUe MOJEIH B IPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HUCKYCCTBE; yMEHHE IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM UM  MHPOBOM
MAaTEMaTU4YECKON HayKH

OK  05. Ocy1ecTBisTh
YCTHYIO M NHCHbMEHHYIO
KOMMYHHUKAIUIO

Ha TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoii ®deneparuu
C y4eTOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

JImdHOCTHBIE  pE3yNAbTaThl  JIOJIKHBI
B YAaCTHU: ICTCTHYECKOTO BOCIIUTAHUS:

- OCTETHUYECKOE OTHOLICHHE K MHUPY, BKIIOYas
ACTETHKY ObITa, HAYYHOTO W  TEXHUYECKOTO
TBOpYECTBa, CIOPTa, Tpyda U OOLIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTh BOCHPHUHHUMATH PAa3IMYHBIE BUIBI
UCKYCCTBa, TPAIUIINH U TBOPYECTBO CBOCTO H JIPYTUX
HapOJOB, OIIYIIAaTh SMOIMOHAIBHOE BO3JECHCTBHE
HCKYCCTBA;

MeTtanpeamMeTHbIE pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnajieHne YHUBEPCAITBHBIMH KOMMYHUKATHBHBIMH
JEUCTBUSIMU:

a) oOmeHue: - OCYIIECTBISATh KOMMYHUKAIIUU
BO Bcex c(hepax KU3HHU;

- pacno3HaBaTh HeBepOaIbHBIE CPEACTBA OOLICHHS,
MOHMMATh  3HAYEHUE  COIHUAIBHBIX  3HAKOB,
pacrno3HaBaTh MIPEITOCHUTKH KOH(JTHKTHBIX
CUTYaIlUi ¥ CMSITYaTh KOH(DIUKTHI;

- pa3BepHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY
3pEHUs C HCTIOIh30BAHUEM SI3BIKOBBIX CPE/ICTB

OTpaXaTb

[1PG1. Bnanenue merogamMu J0Ka3aTelbCTB, alTOPUTMAMHU
pemieHus 3a1a4; yMeHue (OpMYIHpPOBATH OIPENEICHUS,
aKCUOMBl W  TEOpEMbl, MPUMEHATh HX, MPOBOJIUTH
JIOKa3aTeJIbHbIE PACCYKIEHUS B XOJ€ PELICHUs 3a/1a4;
[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CITy4alHbII OIBIT
U Clly4aiiHoe cOOBITHE, BEPOSATHOCTH CIIYYaltHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSTHOCTh C  HCIOJIb30BAHUEM
rpaUyecKux METOOB; MPUMEHATh (POPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOMHATOpHBbIE (AaKThl U
(GbopMyIbl MpU pEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peaIbHBIX COOBITHI; 3HAKOMCTBO
CO CJIy4aliHBIMU BEJTMYMHAMU; YMEHHE PUBOAUTH TPUMEPHI
NPOSIBICHUSI 3aKOHa OOJbIIMX 4YHCET B MPHUPOJIHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

ITP69. YMenue omepupoBaTh MOHATUSAMH: TOUYKa, MpsMasi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPAHHBII yrou,
CKPELIUBAIOIINECS IpsIMBIE, NapajuIeIbHOCTD "
NEePIEeHIUKYIIPHOCTD MIPSIMBIX

U TUIOCKOCTEH, YroJl MeXay IPSMbIMH, YTOJI MEKIY MPSIMON
U IUIOCKOCTBIO, YrOJ MEXKAY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH

JI0 TUIOCKOCTH, PAcCTOSTHUE MEXAY NMPSMBIMH, PACCTOSIHHUE
MEX1y IJIOCKOCTSIMU; YMEHHUE HUCII0JIb30BATh NIPU PEUICHUH
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3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMbI ITUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
[TP610. Ymenue onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK,
CeueHHe MHOTOTPaHHMKA, KyO, MapajuleienuIies], mpu3ma,
nupamMuza, QUrypa M MOBEPXHOCTh BpalleHHs, TUIHHID,
KOHYC, 1map, chepa, ceueHus (GUrypbl BpalieHus, IIOCKOCTb,
Kacaromiasics  cepbl, IWIMHIApA, KOHYCa, IUJIOLIA/b
[IOBEPXHOCTU NHUPaMU[bl, MPU3MBI, KOHYCa, LMIMHJpA,
miomanas  ceppl, 00beM  Kyba, MNPAMOYTOJIBHOTO
napajuieJenune1a, TMpaMubl, IpU3Mbl, HUIMHAPA, KOHYCa,
nrapa; yYMEHHE M300paxarhb MHOTOTPAaHHUKHU
Y [IOBEPXHOCTHU BPALEHUS, UX CEUEHUS OT PYKH, C TOMOILIBIO
YEpTEHKHBIX HMHCTPYMEHTOB U JJIGKTPOHHBIX CPEJICTB;
YMEHHE paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPaBUIbHBIE MHOTOIPAHHUKH;

IIP611 VYmenue omnepupoBaTh TMOHATHUSAMHU: JBUKECHHE
B TIPOCTPAHCTBE, MOAOOHBIE (UTYpHl B IPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILICHHWE IUIOMIAJCH IMOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp IPHU PELICHUH 33/1a4;

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHE BEITMUYMHBI
(nmuHA, Yroj, IUIomaas, 00beM, IJIOMaAb MOBEPXHOCTH),
UCIOJIb3YS U3yUeHHbIE (DOPMYIIBI U METOBL;

[TPG13. YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOPJIMHATBl TOYKH, BEKTOD,
KOOpJAMHATBhl BEKTOPA, CKaJISIPHOE IPOU3BEICHHUE, YIOJ
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJUTh C IOMOIIbIO H3YYEHHBIX
dbopMynT KOOpIMHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHHE
MEXIy TBYMS TOUKAMHU;

[1P614. YMmenue BbIOUpaTh MOAXOIAIINN H3yIEHHBIH METO
JUIsL pellleHus 3aJadd, pacro3HaBaTh MaTeMaTHYeCKHe
(bakThbI

U MaTeMaTU4YeCKHe MOJIENU B IPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHUE MPHUBOJUTH NPUMEPHI
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MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM UM  MHPOBOM
MaTEeMaTU4YeCKON HayKu

OK 06. IIposBasATH
rpaskaaHCKO-
NaTPUOTUYECKYIO TO3HIIHUIO,
JIEMOHCTPUPOBATH
OCO3HaHHOE MOBEJICHHUE
Ha  OCHOBE  POCCHICKHX

JTyXOBHO-HPABCTBEHHBIX
LICHHOCTEH, B TOM YMHCIIE

C y4eTOM TapMOHHU3aLUU
MEXKHALMOHAIbHBIX

u MEXPEJIIUTUO3HBIX
OTHOILLIEHUH, IIPUMEHSATD
CTaHJapThl
AHTUKOPPYILIHOHHOTO
ITOBEJCHUS

JInyHocTHBIE  pe3ynbTaThl  JOJDKHBI  OTPa)KaThb
B YaCTH:
- I'PaKIaHCKOTO BOCIIUTaHHUS: MIPUHATHE

TPaJULIMOHHBIX HAI[MOHAJIBHBIX, OOIIEUEI0BEUYECKUX
T'YMaHUCTUYECKUX U JEMOKPATUYECKUX LIEHHOCTEH;
-[IaTPUOTUYECKOTO BOCITUTAHUS:

LIEHHOCTHOE OTHOUIEHHE K TIOCYJapCTBEHHbBIM
CUMBOJAaM, MCTOPHYECKOMY M  HPUPOJHOMY
HACJIEAUIO, TMaMATHUKAM, TPAIULIMSIM  HapoJOB
Poccun, noctmxenusim Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

MeranpeameTHble pe3yabTaThl JOKHBI OTPaXKaTb:
OBnaneHrne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
JNEUCTBUSAMHU: B) OMOLMOHAIBHBIA  MHTEIJICKT,
HpeAIoIararoui chOPMUPOBAHHOCTD:
--CAaMOCO3HaHHUs,  BKJIIOYAIOIIETO  CHOCOOHOCTh
MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUAETD
HaIpaBJICHUS pa3BUTHSA cOOCTBEHHOM
AMOLIMOHAIBHOMN cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpETYJIMPOBaHMUs, BKJIFOUYAIOLIETO
CaMOKOHTPOIIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEIECHUE, COCOOHOCTD
aJanTUPOBAaThCSl K HSMOLMOHAIBHBIM HM3MEHEHUSIM
U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

- BHYTpEHHEl ~ MOTHBAIUH, BKJIIOYAOIIEH
CTPEMJIEHME K JOCTH)KCHHMIO LEIM U YCIEXY,
ONTUMM3M, MHUIIMATUBHOCTh, YMEHHE NIEHCTBOBATD,
UCXOJS U3 CBOMX BO3MOYKHOCTEN;

- SMIAaTHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHMMATH
AMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €TI0

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alFOPUTMaMH
pewieHus 3az1a4; yMeHue (OpMyJIMpOBATH OINpENEIeHus,
aKCHUOMBI

U TEOpEMbl, NPUMEHATh HUX, IPOBOJAUTH JlOKa3aTEJIbHbIE
paccyX/1eHUs B X0JI€ pELICHHUs 3a/1ay;

[IP64. VYwmenue omnepupoBaTh NOHATHAMHU: (QYHKIHNS,
HeTpepbIBHAass (QYHKIHWS, TPOM3BOJIHAS, IIEpBOOOpa3Hasi,
OIpe/IeIeHHBI MHTErpal; yMEHUEe HaXOAUTh IPOU3BOJHBIE
DIIEMEHTAPHBIX  (DYHKIUH,  HCHOJB3yS  CIIPAaBOYHBIC
MaTepHalibl; UCCIIEA0BaTh B MPOCTEHIINX Cilydasx (yHKIUH
Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
U HauMeHbIIWE 3HayeHHs (QYHKIMHA; CTPOUTh TpaduKH
MHOT'OYJICHOB c HCII0JIb30BAHUEM amnmapara
MaTeMaTHYeCKOro aHaliMu3a; MPUMEHATh HPOU3BOJIHYIO NPH
pelieHun 3aja4
Ha JBID)KEHHUE; PellaTh PAKTUKO-OPUEHTUPOBAHHBIE 331a4H
Ha HauOoJbIINE U HAUMEHBIINE 3HAYEHUS, HA HaXOXK/CHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP66. YMeHue peniath TEKCTOBBIE 3a/1a4M PAa3HbIX TUIIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JABH)KEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3
00J1acTH yNpaBJIeHUs JIMYHBIMUA U CEMEHHBIMU (prHAHCAMN);
COCTaBJISITh BBIPAXKECHUS, YpaBHEHHs, HEPAaBEHCTBA M MX
CUCTEMBI TI0 YCIIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
pelleHre 1 OLeHUBATh MPaBIONOJ00HOCTh PE3YIbTaTOB;
[1P67. VYmeHue omepupoBaTh MOHATHAMH: CpeJHEe
apudmernyeckoe, MenuaHa, HauOousblliee U HaUMEHbIIIEe
3HAUEHMs, pa3Max, IUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YHCJIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIeHHY0 B  Tabiaumax, Ha
Juarpammax, rpadukax, OTpakarollyro CBOMCTBA pealbHbIX
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IPU OCYLIECTBICHNH KOMMYHHKAILUH, CIIOCOOHOCTD
K COYYBCTBUIO U COTIEPEKUBAHUIO;

- COIIMAIbHBIX HAaBBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTh
BBICTPAaWBaTh OTHOIICHUS C JPYTMMHU JIIOJbMH,
3a00THUTBCS, MPOSBIATH MHTEPEC M pas3pemarb
KOH(JINKTBI

IPOLECCOB U SBICHUH; MPEICTaBIATh HH(POPMALUIO C
NOMOIIBIO  TAabMUIl M JUarpaMM;  UCCIIEA0BAaTh
CTaTUCTHYECKUE JaHHBbIE, B TOM qucie
C MpUMEHEHHEM TpapHUUecKMX METOJIOB U 3JIEKTPOHHBIX
CPEICTB;

[1PG8. YMenue onepupoBaTh MOHATUSAMU: CIIYYAHHBIN OIBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIYy4allHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSTHOCTH C  MCIIOJIb30BAaHUEM
rpagMuecKux METOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBI U
GbopMynbl MpU pELIEHUH 337ay; OLEHHBATh BEPOSTHOCTH
peasIbHbIX COOBITHI; 3HAKOMCTBO
CO CJIy4aliHBIMU BEJIMYMHAMHU; YMEHHE IPUBOAUTH IPUMEPHI
NPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsL pEIeHus 3aJadd, paclio3HaBaTh MaTeMaTUYECKUE
(baKTbI

U MaTeMaTHYeCKUe MOJETIH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; yMEHHE MPHUBOJIUTH MPUMEPHI
MaTE€MaTU4YeCKUX OTKPBITUA POCCUHUCKOW UM MHPOBOU
MAaTEMaTUYECKON HAayKH

OK 07. CogpelicTBOBaTh
COXPAHEHUIO  OKpYKAIoUIEH
Cpenbl,
pecypcocOepeKeHHnIo,
MIPUMEHSITh 3HAHUSA
00 W3MEHEGHWHM KJIMMaTa,
TIPUHIIHAITBI OepeKIMBOTO
MIPOU3BOJICTBA, 3()PEKTUBHO
JECTBOBATH

B UPE3BBIYANHBIX CHTYAITHSIX

JInyHoCTHBIE  pe3ynabTaTbl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS:
- aKTUBHOE HENPUATUE IECUCTBUIM, IPUHOCALINX BpEL
OKpYKaroIlei cpese;

- YMEHHME [POrHO3UPOBaTh HEOJIArONpUsTHBIC
SKOJIOTHYECKHE TOCIEACTBUSA IPEIIPUHUMAEMBIX
JIEMCTBUM, NIPEAOTBPALLATD UX;

- paclIMpEeHue ONbITa ACATENBHOCTH IKOJIOTMYECKON

OTpaXxXaTb

HaIlpaBJIEHHOCTH;
MetanpeameTHble pe3yabTaThl AOKHBI OTPaXaTh:
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

ITO3HAaBaTCJIbHBIMHU )ICP'ICTBI/IHMI/I:

[1P61. Bnanenue metogamu J10Ka3aTeNbCTB, AITOPUTMaMHU
pelieHus 3a1a4; yMeHue (OpMyIMpOBATH OINPEIEIEHUs,
aKCUOMBI

U TEOpPEMBbl, NPUMEHATh HUX, MPOBOJIUTH JOKa3aTelbHbIE
paccyX/IeHHs B XOJI€ PELICHHUs 3a/1ay;

[1P64. VYwmenue omnepupoBaTh MOHATUAMHU: (QYHKIIHS,
HerpepbIBHAas (QYHKLUS, NPOM3BOJHAs, IepBOOOpa3Hasi,
OTpe/IeNIEHHBI MHTETpall; yMEHHE HaXOIUTh MPOU3BOJIHBIE

DIIEMEHTAPHBIX  (DYHKIHUH,  HUCHONB3ysd  CIIPaBOYHBIC
MaTepuaibl; UCCIEN0BaTh B MPOCTEUIINX CIydasX QyHKIINH
Ha MOHOTOHHOCTb, HaXOJHUTh HauOoJbIINe

Y HauMEHbIIME 3Ha4YeHHs] (QYHKIMH; CTPOUTh Tpaduku
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0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C yU4ETOM
aHaju3a HMEIOIIUXCS MaTepuaTbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

- OCYIIECTBJIATh  II€JICHAINPABICHHBIN
nepeHoca  CpeACTB U CIIOCOOOB

B NMPOECCUOHAIBHYIO CPELY;

- yMeTh MEPEHOCUTh 3HAHWS B IO3HABATEIHHYIO
Y TIPAKTUYECKYIO 00JIACTH KU3HEACITSIHPHOCTH;
OBnajsieHWe  YHUBEPCAIBHBIMH  PETYISATUBHBIMH
NENCTBUSIMU:

0) CaMOKOHTPOJIb!

- JaBaTh OLEHKY HOBBIM CUTYyallHsIM, BHOCHUTH
KOPPEKTUBBI B eI TENLHOCTD, OIIEHUBATh
COOTBETCTBUE PE3YIbTATOB LEISIM

IIOUCK
NENUCTBUSA

MHOT'OYJIEHOB c HCIOJIb30BaHUEM anmnapara
MaTEMaTUYECKOI0 aHaIN3a; IPUMEHATH IIPOU3BOJIHYIO IIPU
peleHnu 3aja4
Ha JIBI)KEHHUE; PellaTh NPAKTUKO-OpPUEHTUPOBAHHBIE 33/1a4H
Ha HauOoJIbIIME Y HAUMEHbIINE 3HAYCHUS, Ha HaXO0XJICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPG5. YMeHue omepupoBaTh TMOHATHUSIMH: palliOHAIBHAS
¢byHKUuMs, moka3aTenbHas (YHKLUS, CTeTeHHas (DYyHKIIHS,
JorapupmMuyuecKas byHKLU, TPUTOHOMETPHUUYECKHUE
¢bynkunu, obpartHble (QYHKIHUU; YMEHHE CTPOUTH TpaduKu
U3yYeHHbIX  (YHKIMH, HUCHONb30BaTh TpapuKH  IpH
M3Y4YEHUH MPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUH 33]a4
U3 IpYrux y4eOHbIX IPEIMETOB U 33]a4 U3 peaslbHON KHU3HH;
BbIpaXkaTh (OpPMYJIaMH 3aBUCUMOCTH MEX/y BEJINUYUHAMU;
[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM U YacTH, Ha JBHXKEHUE,
palboTy, CTOMMOCTb TOBapoOB M YCIJIYT, HAJIOTH, 33Ja4d W3
00JacTy yrpaBieHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HUX
CUCTEMBI 1O YCIOBHIO 3aJaud, MCCIEAOBATH MOJYyYEHHOE
pelleHe U OLEHUBATh NMPaBAONOJO0OHOCTh PE3yIbTAaTOB;
[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHBIN OTBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS,
YMEHHME BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
rpadMuecKuX METOJIOB; MPUMEHATh (HOPMYJIIbI CIOXKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (AaKThl U
dbopMyInbl MpU pelIeHUuH 3a]ad; OLEHUBATh BEPOATHOCTU
peabHbBIX COOBITHI; 3HAKOMCTBO
CO CIIy4aHBIMU BEJTMYMHAMU; YMEHUE PUBOAUTH TPUMEPHI
NpPOSIBICHUST 3aKOHa OOJBIIMX YHCET B IMPHUPOJIHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

[1P6Y9. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasdi,
MJIOCKOCT, MIPOCTPAHCTBO, JIBYTPaHHBIN yrou,
CKpEIINBAIOIINECS psIMBIE, napajyieIbHOCTh u
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MEePIEHIUKYISIPHOCTD MPSAMBIX
U IJIOCKOCTEM, IOl MEXAY IPSAMBIMU, YTOJI MEKY IPAMOU
U IUIOCKOCTBIO, YIOJl MEXYy IUIOCKOCTSMH, PAaCCTOSIHUE OT
TOYKHU

JI0 TUIOCKOCTH, PacCTOSTHUE MEXAY HPSIMBbIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; YMEHHUE HUCII0JIb30BATh IIPU PELIEHUH
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMbI IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
[TP610. YmeHnue onepupoBaTh MOHATHUSIMH: MHOTOTPaHHHK,
CEYEeHHE MHOIOIpaHHUKA, KyO, Mapajuienenumes, npusma,
nupamMuia, GUrypa M MOBEPXHOCTh BpAICHHS, HUIHHID,
KOHYC, map, chepa, ceueHus GUrypbl BpalieHus, INIIOCKOCTb,
Kacaromiasics  cepbl, IWIMHApA, KOHYCa, IUJIOLIA/b
MOBEPXHOCTU MHUPaMU[bl, MPU3MBI, KOHYCa, LMIUHAPA,
wiomans  chepel, 00beM  Kyba, MPAMOYTOJIBHOTO
napajuleJenune1a, TMpaMubl, IpU3Mbl, HUJIUHAPA, KOHYyCa,
mapa; yMEHUue M300paxarhb MHOT'OTPaHHUKH
Y ITIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C TOMOIIIBIO
YEpTEeKHBIX HMHCTPYMEHTOB U JJEKTPOHHBIX CPEJICTB;
YMEHHE pPaclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacno3HaBaTh NPaBUIbHBIE MHOTOIPAHHHKY;

I[IP611 VYMmeHue omnepupoBaTh TMOHATHUSAMHU: JBUKEHHE
B IPOCTPAHCTBE, NOAOOHBIE (UTYpbl B IPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILICHHWE IUIOMIAJCH IMOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (UTYp MPU PELICHUH 3a/1a4;

[TPG12. YMeHHEe BBIYUCISITH T€OMETPHUUECKHE BETHUHHBI
(nmuHa, yroj, IJIomanab, 00bEM, IJIOMAab TMOBEPXHOCTH),
UCTIOJNB3YS U3yUeHHBIE (DOPMYITBI M METOMBL;

[1P613. YMmeHnue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS
CUCTEMa KOOpJIMHAT, KOOPJAWMHATHI TOYKH, BEKTOD,
KOOpJMHATHl BEKTOpa, CKaJspHOE IPOU3BEJIEHUE, YIoJ
MEXIYy BEKTOpaMH, CyYMMa BEKTOPOB, IPOMU3BEICHHE
BEKTOpa Ha YHUCJIO; HAaXOJIUTh C TOMOIIbIO H3YYEHHBIX
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GbopMyaT KOOpIWHATHI CEPEIUHBI OTpPE3Ka, PpPacCTOSHUE
MEXIYy JTBYMSI TOUKAMU;

[1P614. YMmenue BoIOUpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIS  pellieHUs] 3a7aud, paclo3HaBaTb MAaTEMAaTHUYECKUE
(bakThl

1 MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; yMEHHE NPUBOIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUHA POCCUHUCKOM M MHPOBOU
MaTeMaTUYECKON HAyKU

IIK
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2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHOM padoThl

Buj yueOHoi1 padoThl O0bem B
yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI 232

B T.4.

KOMOMHMPOBAHHbBIE 3aHATUS 225

KOHTPOJIbHBIE pabOTHI 7

OcHOBHOe coiep:KaHue 198

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHue 34

NMPHUKJIAJTHOT0 MOIYJIA)

IIpomexyTouHas aTTecTauMsa (3K3aMEH) kel




2.2. TemaTuyeCKHH IJIAH U COACPKAHUE AUCIHUTIIUHBI

Conep:xanue yueOHOro MaTepuasia (OCHOBHOE U MPO(PecCHOHAIBLHO

Y HEpaBEHCTBA

#13HU. CUCTEMBbI U COBOKYITHOCTH PallMOHAJIbHBIX YpaBHEHHM U HepaBeHCTB. CHUCTEMBI

HaumeHnoBanue pasaesio 4 N O6bem | Popmupyembie
" Tem OPHEHTHPOBAHHOE)", 1A00PATOPHbIE U MPAKTHYECCKHE 3AHATHS, IPUKJIAHOM 4acoB | KOMIETEHIHH
MOAYJIb (IPY HAJIMYMH)
1 2 3 4
OcHoBHoOe coep:kaHue

Pa3nea 1. [loBToOpeHne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIBI 18

Tema 1.1. Copep:xanue yueOHOro MaTepuana 2

Henps n 3amaun maremaTuky | Llens u 3aqaun MaTeMaTUKA IPH OCBOSHHUH CIICIUAILHOCTH. ba3oBbIe 3HAHUS U YMEHHUS

pu OCBOECHHMH | IO MaTe€MaTUKe B MPO(PECCHOHAIBLHON U B MOBCEAHEBHOM JAeATENbHOCTH. MHOXECTBO,

CIIELIUAIbHOCTH. orepaiuu Haja MHOecTBaMu. [luarpammsl Ditnnepa—Benna. Vcnonb30Banue TeopeTuko-

MHosxecTBa U JIOTHKA MHO>KECTBEHHOI'0 ~ammapara jisi OIMCAHMUsS pEaJbHbIX IPOLIECCOB U SBJICHUN B
npo(eCCUOHATTBHON JESTEeIbHOCTH, IPH PpEIICeHUH 3a7ad W3 JPYTUX JAUCHUIUINH. OK 01,
Onpenenenue, TeopeMa, CIEICTBUE, T0KA3aTEIbCTBO OK 02,

Tema 1.2. Copeprxanue yaeOHOro MaTepuana 2 OK 03,

Yucna v BIYMCIECHUS Hatypanbuble u nensie uncna. IIpusnakm penmumoctu nensix yucen. PanuoHanbHble OK 04,
grcnna. OGBIKHOBEHHBIE U IECATUYHbIE APOOH, IPOLEHTHI, OECKOHEYHBIE TIEPHOINIECKUE OK 05,
ApoOu. ApudmeTnyeckue OIepalud ¢ PALMOHAIBHBIMM YHCIAMHU, NPeoOpa3oBaHMs OK 06
YUCJIOBBIX BBIpaXEHUM. J[eWCTBUTENbHBIE YMCiIa. PallMoOHanbHBIE W UpPpPALOHAIbHBIC OK 07
yucia. Apudmernueckue omnepanuu ¢ JAeWCTBUTENbHBIMU uuciaMu. [IpuOmmkéHHbIe nK...
BBIUHCIICHMS], TPaBUJIa OKPYTJICHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BBIYUCICHUN

Tema 1.3 Conepxanue yueOHOro MaTepuaia 4

ToxnecTBa u | ToxaectBa W TOXIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpPaBHEHHS.

TOXKICCTBCHHBIC HepaBeHncTBo, perienue HepaBeHCTBA. MeToJ] MHTepBaJioB. Pemienue neibix U ApoOHO-

nMpeodpasoBaHus. palMOHANBHBIX YPAaBHEHUH W HEpaBeHCTB. [IprMeHeHHe ypaBHEHHH M HEPaBEHCTB K

YpaBHEHUS pEIIeHNI0 MaTeMaTHYeCKHUX 3aJad U 3aJa4 U3 pa3jMyuHbIX o0JacTeil HayKu U peanbHOM

* OGpasoBaTeNbHAsT OPraHU3AIMS BIPABE CAMOCTOSTENBHO ONPEIENATh MOCIIEA0BATENBHOCT U3YUEHHUS PA3JIETIOB U TEM, BXOSIIUX B HUX, & TAKXKE MEPEPACIPENETATH KOIHUECTBO
94acoB JUISi OCBOCHHMSI OOYYalOIIMMHUCS YYEOHOro Marepuaja C Y4YeTOM JIOTMKM (DOPMHPOBAHMS NPEIMETHBIX pPE3yJbTaTOB, OOMIMX W NPO(ECCHOHATBHBIX KOMIETCHIHH,
MEXXIPEIMETHBIX CBSI3eH C IPYIrMMH JUCHUIIIMHAMHU 00111e00pa3oBaTesI-HOTO U o01enpodeccnoHaIsHOro nuKinoB yueonoro miana OIT CT1IO
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JUHEHHBIX ypaBHEHUH. PeleHne NpuKiIagHbIX 33/1a4 C MOMOIIBI0 CUCTEMBbI JIMHEHHBIX
ypaBHEHUU

MPAaKTUYCCKUX 3aJla4 U IPCACTABJICHUA TaHHBIX. Crenens ¢ palluOHAJIbHBIM IMOKAa3aTCIJICM.

Tema 1.4. IIpodeccnonanbHO OpHEHTHPOBAHHOE coOjAep:kKaHUe (coAeprkaHHe INPUKJIATIHOIO 4
[IpouieHTHBIE  BBIYMCICHUS | MOTYJIsA)
B npodeccuoHanbHbIX | [IpuMeneHne aApoOeil ¥ MPOICHTOB sl PEUICHHs NPUKIAIHBIX 3a1ad M3 Pa3HYHBIX
3ajadax oTpacied 3HaHMM U peanbHOM Jku3HU. [IpuONMKEHHBIE BBIUMCIEHUS, IpaBUIIA

OKpYIJICHUS, HIpPUKUAKA U OIEHKa pe3yjbTaTa BbIUMCICHUNH. PasHble cr1ocoObl

BBIUUCIICHUS] TPOLEHTOB. IIponeHTHBIe BbIYMCIEHUS B NPOQECCHOHAIBHBIX 3a/ayax.

[IpumeneHue ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3ajad M 3a/1ad U3

pa3nuyHbIX 001acTell HAyKH U peabHOM KU3HU
Tema 1.5. Coneprxkanne yueOHOro Marepuania 2
[TocnenoBarenbHOCTH [TocnenoBarenbHOCTH, C€HOCOOBI  3aJaHusl  IocjenoBaTelbHOCTEd. MOHOTOHHBIE
U IIPOTPECCUU MOCJIeIOBATENbHOCTH. ApHudMeTHuecKass ¥ TeoMeTpuueckas mporpeccu. beckoHnedHo

yOpIBaromasi reomerpuueckass mporpeccus. Cymma  OeckoHe4YHO — yObIBaroliei

reoMeTpuyeckon rmnporpeccun. Popmysna CIOXKHBIX IPOLEHTOB. Mcnons3oBaHue

IIPOrPECCUN ISl PELIEHMs] pEaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKkTepa
Tewma 1.6. Coneprxkanne yueOHOro Matepuasia 4
®yHKuMY ¥ rpaduKy ®OyHK1us, ciocoOsl 3a1anus GpyHkuuu. I'padux pynkumun. B3aumuo oOparHbie pyHKIUH.

O6mnacTh onpenenaeHust U MHOKeCTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkmun. [Ipomexytku

3HAKONOCTOSAHCTBA. YETHBIE U HEUETHBIC (PYHKIIUH

Kontpoabnas padora no pasaeiay 1.° BxogHoii KOHTpoIb
Pa3nes 2. Ctenenn u kopuu. CTeneHHasi, nokazarejbHasi M Jjorapupmuyeckass GyHKuuu 42
Tema 2.1. Coneprxanue yueOHOro MaTepuasia 4 OK 01,
ApudmeTnueckuit KopeHb ApudmeTrueckuii KOpeHb HaTypalbHOM cTeneHu. JlelicTBus ¢ apupMeTHYECKUMHU OK 02,
N—Oii CTENECHMU. KOpHSIMU N—OM CTEIICHH. OK 03,
Tema 2.2 Coneprxkanne y4eOHOT0 MaTepuana 4 OK 05,
Crenenu. CtannapTHas Crenenb ¢ uenbiM nokaszareneM. CtanaapTHas GopMma 3amnucu AeHCTBUTEIBHOTO YHCTIA. OK 06,
dbopma 3amnucu Hcnonb3oBanue monaxofsiiend (opMbl 3alUCH JIEHCTBUTENIbHBIX YHCEN JJS peLIeHHs OK 07
JENCTBUTENBHOTO Yncia IK...

5Yacel KOHTPOJIbHBIX pa60T YYTCHBI B COACPIKAaHNU y‘{C6HOF0 MaTtepurajia 1 BXOIAT B O6III€€ KOJIMYECTBO YacCOB IO pa3aciy
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CeoiictBa crtenenu. IIpeoOpa3zoBanue CTENEHU C

pallMOHAJIbHBIM IMOKA3aTCIIEM

BBIpOKCHHUH, COJEpIKaIIux

Tewma 2.3. Coneprxkanne y4eOHOro MaTepuasia 2
Crenennast GpyHKIUSA Crenennas QyHKIUS ¢ HAaTYpaJbHBIM U LENbIM NokaszareneM. EE cBoiictBa u rpaduk.
CpoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU
Tema 2.4. Uppauuonansusie | Conepikanue yueOHOro MaTepuasia 6
ypaBHEHHUs U HepaBeHCTBAa | Pemenne uppannoHalbHBIX YpaBHEHUN 1 HEPABEHCTB
Tema 2.5. Tlokazartenbnbie | Comepkanue yaeOHOTo MaTepuana 6
ypaBHEHHUs U HEpaBeHCTBA | [lokazarenbHble ypaBHEHUS] 1 HEPABEHCTBA
Tewma 2.6. Copep:xanue yueOHOro MaTepuana 6
Jlorapu¢m uncna. Coiictsa | Jlorapupm uucna. JleciTuuHble W HaTypajibHble Jjorapudmel. IIpeobpasoBanue
norapudmoB BBIPXKEHUI, COIEPIKALUX JTOTapU(PMBbI
Tema 2.7. Ilokazarensnas | Comepxanue yueOHOTO MaTepraia 8
u norapupmuueckas | [TokazarenbHas W Jgorapudmudeckas (YHKIHH, WX CBOMCTBA M IpadUKH.
GyHKIIH, ypaBHeHus, | Jlorapudmuyeckie ypaBHEHHS U HEpaBEHCTBA
HEPAaBEHCTBA
Tema 2.8. IIpodeccnoHalbHO OPUHEHTHPOBAHHOE COAEpP:KaHMEe (CoAep:KaHHe NPHUKJIAJTHOIO 4
Jlorapugmsl B mpupojie MOJYJ151)
U TEXHHKE [Ipumenenue norapudma. Mctopus pazsurus matrematuku. Jlorapupmudeckas cnupaib
B npupone. Ee maremarnueckue cBoiictBa. Mcmonp3oBanue rpadukoB QpyHKOMA a1
HCCIIEIOBaHMS MPOIIECCOB U 3aBUCHMOCTEH, KOTOPBhIE BOZHUKAIOT MPU PELLIEHUU 3aja4 U3
pa3nuyHbIX 001acTell HAYKH U peasIbHOM KHU3HU
Tema 2.9. Coneprxanne yueOHOro Matepuania 2
IIpumeHeHne ypaBHEHUN, Hcnonb3oBanue rpa@ukoB (GyHKUIUN JUIsl pEelIEHUS YpaBHEHUN M JIMHEHHBIX CHUCTEM.
CUCTEM U HEPABEHCTB [IpuMeHeHHMe ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKHUX 337134 U
K PEILIEHUIO 3314 3aJ1a4 U3 pa3IMYHbIX 00JIaCTe HayKu U pealbHON KU3HU
KonTtpoJsabsHnas pabora 1o pasaeiny 2
Paspnen 3 Ilpsimble U JIOCKOCTH B pocTpaHcTBe. KoopaiMHATHI M BEKTOPHI B IPOCTPAHCTBE 30 OK 01,
Tema 3.1. Conepxanue yueOHOro MaTepuasa 4 OK 02,
[ToBropenne mnnanuMerpuu. | OcHoBHBIE (QUTYpBI, GakTel W TeopeMbl IutaHuMeTpuu. OCHOBHBIE TOHSTHS OK 03,
OcHOBHBIE NOHATHUSA | cTepeoMeTpud.  Touka, TmpsiMas, IUIOCKOCTh, MpocTpaHcTBo.  llonstHe 00 OK 05,
CTepEeOMETpUN aKCHOMAaTUYECKOM MOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUHN U CIIEACTBUS U3 OK 07
HUX IIK...
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Tewma 3.2.
[IpsimMble U TUIOCKOCTH
B IIPOCTPAHCTBE.

[TapamienbHOCT  NpPSIMBIX,
OpsIMOM ¥ IIOCKOCTH,
IIJIOCKOCTEMN

Copep:xanue yueOHOro MaTepuaia

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, TapaICIbHbIE U
CKpeluBaroIuecs npsamele. [lapamienbHOCTh NPSAMBIX U IUNIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJibHble  MpsIMbIE B IPOCTPAHCTBE, MapalIEIbHOCTh  TPEX  MPSAMBIX,
[IapAJUIEIIBHOCTD NPSAMOM M IJIOCKOCTU. YTJIBI C COHAIIPaBICHHBIMH CTOPOHAMH, YIrOJ
MEX1y MpsAMBIMM B IpocTpaHcTBe. [lapainenbHOCTh IJIOCKOCTEH: MapaljiesibHbIe
IUIOCKOCTH, CBOMCTBA MAapajuleNbHbIX ILIOCKOcTed. [Ipocrelinmime NpocTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTH: TETPadp, KyO, mapajuiesenumes, HIOCTPOCHUE CeUSHHM

Tewma 3.3.
[IepneHUKYISAPHOCTD
IPSIMBIX

U IJIOCKOCTEN

Copepxanue yueOHOro MaTepuaa

[lepneHUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: IEPHEHAMKYJSAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, INPSAMBIE MapajuieibHble U MEPIEHAMKYJSAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, T€OpeMa O IpsSMOM NEPIECHIUKYJISIPHOU
IIJIOCKOCTH

Tema 3.4.
VYTIbl MEKIY TPAMBIMU
U IUIOCKOCTAMHU

Coneprxkanne y4eOHOro Marepuania

Yribl B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM U IUIOCKOCTBIO, IBYI'PAHHBIA YIOJI,
JIMHEWHBIN yTOJI ABYTPAHHOIO yruia. lIepreniuKyisap 1 HaKJIOHHBIE: PACCTOSIHUE OT TOUYKHU
110 IJIOCKOCTH, PACCTOSTHUE OT IPSMOM J10 MIIOCKOCTH, IPOEKIHs (PUTyphl HA IIOCKOCTb.
[lepneHMKyYISAPHOCTD IIIOCKOCTEN: NMPU3HAK MEPIECHIUKYISAPHOCTH JIBYX IUIOCKOCTEM.
TeopeMa 0 TpEX nepHeHAUKYJIIApax

Tema 3.5.
KoopauHats! 1 BEKTOPBI
B IIPOCTPAHCTBE

Coneprxkanne yueOHOro Marepuana

Bexktop Ha miockocty M B mpoctpaHcTBe. ClOXKEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnokeHune BeKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. lIpaBmino mapamnenenunena. Pemienue 3amad, CBSA3aHHBIX C IPUMEHEHHUEM
IIpaBUJl ACUCTBUN ¢ BeKTOpaMH. [IpsMoyronbpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunarts! Bexropa. IIpocreiimme 3amaun B KOOpAMHATAX. YTOJ MEXKJY BEKTOPaAMHU.
CkansipHOE€ TNIPOM3BEACHHUE BEKTOPOB. DBplunciieHHMe yIrioB MeXAy MNpsSMBIMH H
MII0CKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METOJI IPH PENIEHUU T€OMETPUUIECKUX 33124

Tema 3.6.
[IpsiMbIe 1 TUIIOCKOCTH
B IIPAKTUYECKUX 3a7adax

IIpodeccnonaibHO OpEHTHPOBAHHOE COJePKaAHUE (COePKAHNE TPUKIIATHOTO
MO/1YJIfA)

PacrnionoxeHne NpsMBIX U IJIOCKOCTEH B OKpY)KarolleM MHUpe (IpUpoJe, UCKYCCTBE,
apXUTEKType, TeXHUKE). PerieHne npakTHKo-OpueHTUPOBAaHHBIX 3a7a4

Tema 3.7.

Copep:xanne yueOHOTo MaTepuana
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Pemenue 3amau. [Ipsmbie
U TJIOCKOCTH, KOOPAUHATBI
U BEKTOP

Pemenne 3a1a4 Ha HaXOKAEHUE TEOMETPUIECKUX BEJIMYMH C UCIIOIH30BAHUEM arapaTa
BEKTOPHOU aJIre0phl

KonTpoabHas padora 1o pasueny 3

Paznena 4. OcHoBbl TpUroHOMeTpun. Tpuronomerpuyeckue pyHKIUH 26
Tema 4.1. Coneprxkanne y4eOHOro MaTepuaia 6
OCHOBBI TPUTOHOMETPUHU CuHyC, KOCUHYC U TaHI'€HC YHCIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC
YHUCIOBOTO  apryMeHTa. TpuroHomerpuyeckas  OKpPYKHOCTb, oIpeJiesIeHue
TPUTOHOMETPUYECKHX (PYHKIIMH YUCIOBOIO apryMEHTa
Tema 4.2. Ocnosuble | Coneprxanue yueOHOro Marepuaia 6
TPUTOHOMETPUUECKUE IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKHUE
TOKECTBA (bopmyIbI
Tema 4.3. Copep:xanue yueOHOro MaTepuana 4
Tpuronomerpuueckue Oynkius. [lepuognueckue ¢pynkuuu. Tpuronomerpuueckue (yHKINU, UX CBOICTBA U
GyHKLIMH, HMX CBOWCTBa M | rpaduku
rpaduKu OK 01,
Tema 4.4. Copep:xanue yueOHOro MaTepuana 6 OK 02,
Tpuronomerpuueckue Pemrenne  TpuroHomerpuueckux — ypaBHeHMi.  IIpuMepel  TPUTOHOMETPHYECKHUX OK 03,
YPABHEHWS U HEPABEHCTBA | HEPABEHCTB OK 04,
Tema 4.5. IIpodeccuonanbHo OpHeHTHPOBAHHOE cojAep:KaHUe (coAepikaHHe IPUKJIATHOIO 2 OK 05,
Ucnosnb30Banue MOJLyJIs1) OK 06,
TPUTOHOMETPUHU [IpoBeneHue mpakTUYECKUX pacdyeToB MO (GopMmyiaM TpUroHomerpuu. Vcnonb3oBaHue IIK...
B IIPO(eCCHOHANILHOM cdepe | rpaduKoB GYHKIHUIT I HCCIIET0BAHHS ITPOLIECCOB U 3aBUCUMOCTEH, KOTOPHIC BO3HUKAIOT
MIPH PEUICHNH 331324 U3 IPYTUX YUIeOHBIX JUCHUIUIMH M peaTbHON JKU3HU
Tema 4.6. Coneprxanue yueOHOro MaTepuaia 2
Pemenne 3aga4 | TpuroHoMeTpudeckue (yHKINHU, TOXKJIECTBA U YPABHEHUS
TPUTOHOMETPUHU KonTtpoJuabHas pa6ora no pazaeny 4
Pa3nes 5. MHOrOrpaHHHKH U Tes1a BpALeHHUs 34 OK 01
Tema 5.1. Coneprxkanne y4eOHOT0o MaTepuania 8 OK 02’
MHororpaHHUKH [loHATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBINYKIbIE H OK 0 5’
HEBBINMYKJIbIe MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipyu3ma: n-yroiapHas npusma; OK 0 6,
IpaHd M OCHOBaHMs MpPHU3MBI; NpsMas W HAKIOHHAs NpPU3MbI; OOKOBas W TMOJHAS OK 07
MOBEPXHOCTh Npu3Mbl. [lapannenenumnesn, NpsAMOYTrOJbHBIA Mapaielenure] U €ro K...

CBOICTBA. HI/IpaMI/II[ai N-yroJjibHasd nupamMujid, rpaid 1 OCHOBAHUC ITUPAMUBI; OokoBas 1
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MOJIHAsl TOBEPXHOCTh MHPAaMU[bl; NPABWIbHAS W YCEUYEHHAs NUpamMuaa. JIEMEHThI
MPU3Mbl U TTUPAMHJIBI. BBIYHCICHUE 3JIEMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMaroHalu,

YTJIBI

Tema 5.2.

[IpaBuibHBIE
MHOTOTPaHHUKH.

[Tnomane MOBEPXHOCTHU
MHOTOI'PAaHHUKOB

Cojnepxkanne y4eOHOro MaTepHuaia

[IpaBunbHbIE MHOTOIPAHHUKU: MOHATHE NPABHWIBHOTO MHOTOIPAHHMKA; IPAaBHUJIbHAS
Mpr3Ma U MpaBWIbHAS NMUPAMUIA; NPABUIIBbHAS TPEYTOJbHAs NMUpPaMHUAA U TPABUIIbHBIN
Terpasap; Ky0. [IpencraBineHue o npaBUiIbHBIX MHOTOTPAHHUKAX: OKTadAp, AOJACKAdAp U
ukocadp u np. Ceuenust mpusaMbl U nupamuabl. [lnomans GOKOBOM MOBEPXHOCTU U
MOJIHOM TMOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAAL OCHOBAHUM, TeopemMa O OOKOBOIA
MOBEPXHOCTU MpsiMOM Tpu3Mbl. [lnomagsr OOKOBOM IMOBEPXHOCTH U IMOBEPXHOCTU
MPaBWIbHON NHUPaMUJbI, TEOpeMa O IUIOMAAX OOKOBOM TMOBEPXHOCTH YCEUEHHOM
MMHPAMUIBI

Tema 5.3.
Tena BpameHnus

Copep:xanue yueOHOro MaTepuana

[unmuaapudeckass MOBEPXHOCTh, 00pa3ylolve IMIMHAPUYECKOM MOBEPXHOCTH, OCh
UWIMHIPUYECKON TmoBepxHOCTU. llunmuHap: ocHOBaHUS W OOKOBas TOBEPXHOCTH,
oOpa3ymomiass W OChb, IUIOMIaahr OOKOBOW H TIOJHOW TOBEPXHOCTH. KoHHMUYeckas
MOBEPXHOCTh, O0pa3yrollie KOHHYECKON MOBEPXHOCTH, OChb W BEpIIMHA KOHHYECKOM
noBepxHocTU. KoHyc: ocCHOBaHKE U BepllnHa, 00pa3yrolias U oCh, IUIoLaab OOKOBOH U
TIOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroIire U BhICOTa, OCHOBAHUS U OOKOBas
noBepxHocTh. Cdepa u map: UeHTp, paanuyc, JTUaMeTp, IUIOIIalb MOBEPXHOCTU C(hEpHI.
BzaumHoe pacmonoxenue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
wioanb cepol. M300pakeHne Ten BpalleHus: Ha MIOCKOCTH. Pa3BépTka LuIMHApa U
KOHYCa

Tema 5.4.
O0BeMBI u IUIOIA AN
ITOBEPXHOCTEN TEI

Coneprxanne yueOHOro MaTtepuania

[Tonstre 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema
00 00BEME NPSAMOYTOJIBLHOTO MapaljiesienuIea U ClIeICTBUS U3 He€. 00beM NMUpaMubl U
npu3Mbl. O0BEM HuIIMHApa, KoHyca. O0bEM mapa u miomanb cepsl. [logoOHbIE Tena B
npoctpancTBe. COOTHONIEHUS MEXK Y TUIOMIAISIMHU MTOBEPXHOCTEH, 00BEMaMH MO J0OHBIX
ten. CedeHus mumuHApa (MapayieIbHO U TEPICHIUKYISIPHO OCH), CEYCHHS KOHYca
(mapanyenbHOE OCHOBAaHUIO M TMPOXOASIIEE uepe3 BEpIIMHY), CEUeHus Iapa.
MHororpaHH#K, ONMUCaHHBIN OKOJIO chepsl; chepa, BIUcaHHAsT B MHOTOTPAHHUK WU B
TEJIO BpalllCHUS

Tema 5.5.
JIBU>KeHUE B MPOCTPAHCTBE.

IIpodeccnona/ibHO OPHEHTHPOBAHHOE COAEPKAHHME (COAepKaHUE MPHUKJIIATHOIO
MOJLYJIst)
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CeueHnss W KOMOHMHAIMH
IPOCTPAHCTBEHHBIX (HUTYP

CI/IMMCTpI/IH B IPOCTPAHCTBC. CUMMECTPUSA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJEMEHTBI CUMMCTPUHU B nupamMuax, napajijiejacnuicaax, IIpaBUJIbHBIX

B poeCCHOHATIBHBIX | MHOTrOrpaHHUKax. CUMMETpHsI B IPUPOJE, apXUTEKTYpe, TEXHUKE, B OBITY, B IPO(ECCHH.
3a7a4ax Hcnons3oBanne ABUKEHUHN B IIPOCTPAHCTBE IIpU pelieHuu 3anad. Iloctpoenue ceuennit
MHOT'OI'pDaHHUKOB M Ten BpamieHus. Meron cnenoB. KomOuHanus Ten BpaleHUs |
MHOTOIpaHHHUKOB. Vcnosip3oBaHne KOMOMHAIMKA MHOTOIPAaHHHKOB M TEJI BpAlCHHS B
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax
Tema 5.6. Copepxanne yaeOHOro MaTepuana 2
Pemenue 3aja4. | Beluncnenue BeauuuH (JUIMHA, Yros, o0beM, IUIOIAb IOBEPXHOCTH) F€OMETPHUECKUX
MHuororpanHMkd M Tena | puryp, HUCHONB3yd HW3y4eHHble QopMmynbl u  MeToabl. llocTpoeHue ceyeHHi
BpallleHUs MHOT'OI'PaHHUKOB METOJIOM CJIE/IOB, BBIIIOJHEHHE (BBIHOCHBIX) IJIOCKUX 4YepTexel u3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y
KourpoJubHas padora 1o pazzueny 5
Pa3nea 6. [IpousBoaHas u nepBoodpasHas GyHKIUM 50
Tema 6.1. Copep:xanue yueOHOro MaTepuana 2
MOHOTOHHOCTh u | [IpoMeXyTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl M MHUHUMYMBl (DYHKIHH.
9KCTPEMYMBI (Gyskuuy. | Haubospiiee 1 HAaMMEHbIIEE 3HAYCHUE (DYHKI[HMH Ha TIPOMEKYTKE
Touku 3KCTpEeMyMa
Tema 6.2. Conepxanue yueOHOro MaTepuasa 6
Ionste  HempepwiBHOCTH | HempepsiBHBIE QyHKIMU. MeTOT HHTEPBAJIOB ISl PEILICHNS] HEPABEHCTB
GyHKLIMY. Meton
UHTEPBAJIOB
Tewma 6.3. Coneprxanne yueOHOro MaTtepuania 10 OK 01
[IpousBoaHasi. [IpousBonnas ¢yHkuuu. I['eomerpuueckuii M (GU3NYECKUH CMBICT MPOU3BOJHOM. OK 02’
I'eomerpuuecknii u | [IponsBonHble r1eMeHTapHbIX QyHKIUNA. DOpMyIIbl HaXOXKIACHHS TPOU3BOHON CyMMBI, OK 03’
(I)H3I/Iqec1<nﬁv CMBICII | TPOU3BEJICHUS U YACTHOTO (PYHKIIHIA OK 0 4:
IPOU3BOTHON OK 07
Tema 6.4. Monoronnocts | Conep:kanue yueOHOro Marepuasia 6 K.
byHKIINHA. Touku | [IpuMeHeHUEe TPON3BOIHON K HCCIIEIOBAHUIO PYHKITNI HA MOHOTOHHOCTB U DKCTPEMYMBI
JKCTpEMyMa
Tema 6.5. Coneprxkanne y4eOHOT0 MaTepuana 6

Haubosnbiiee 1 HaumeHblee
3HaueHus: QyHKIUU

Haxoxxnenne HaumOoNbLIET0 M HAaWMEHbBIIEro 3HAaueHUs (QYHKIMH Ha OTpe3Ke.
[IpuMeHeHne NPOM3BOMHOM JUIsI HAXOXIACHUS HAWIydlIero PEIIeHUs B IPUKIIAIHBIX
3ajjavax, JAJIsl OnmpeesieH sl CKOPOCTH Ipoliecca, 3aJaHHOro GopMynnoil uian rpadgukom
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Tema 6.6. Haxoxnenue
ONTUMAIBHOTO Pe3yabTaTa ¢

IIpodeccnoHanibHO OPUEHTHPOBAHHOE CoOAep:kaHHe (COoAep:KaHMe NPHUKJIIATHOTO
MOYJis1)

MTOMOIIIBIO TIPOU3BOTHOM

HpI/IKJ'IaI[HBIe 3agadd, B TOM YHCIC COLHAIbBHO-3KOHOMHUYECKOIO H (1)I/I3I/I‘ICCKOFO
XapaKkTepa, X PpCIICHUC CPCACTBAMU MATCMATHYCCKOI'0 aHaJin3a

Tema 6.7. Coneprxkanne y4eOHOro MaTepuasia 6
IlepBooOpa3nas GpyHKIMH [TepBooOpasnas. Tabmuia nepBooOpa3HbIX
Tewma 6.8. Coneprxkanne y4eOHOro MaTepuaia 6
IInomans KpUBOJIMHENHOM | IHTErpan, ero reoMeTpuuecKkuii u (u3ndeckuid CMbICi. Bwlumcienune MHTErpana mo
Tpaneuuu. @®opmyna | popmyne Herorona-JleliOuuma
Heiorona — JleiiOanma
Tema 6.9. Copep:xanue yueOHOro MaTepuana 2
IIpumenenne npousBoaHON | PemieHue 3a1a4 Ha MPUMEHEHHE TPOU3BOIHOM U MHTETPaja sl BBIMUCICHUS (PU3HUECKUX
U 11epBo0Opa3HON GYHKLUUHU | BEIMYMH M IUIOIIAEH
KountpoJabHnas padora no pazzueny 6
Pa3nen 7. Teopusi BeposITHOCTEH M CTATHCTUKA 32
Tema 7.1. Conepxanue yueOHOro MaTepuasa 2
[IpencraBnenue qaHHBIX [IpencraBnenne JaHHBIX C MOMOUIBIO TaOmuI U nuarpamM. CpenHee apuMeTH4ecKoe,
U onycareNbHas CTaTUCTHKA | MeAMaHa, HauOoJblllee M HaWMEHbIEe 3HAUYEHUs, pa3Max, IUCIEpCHs, CTaHIapTHOe
OTKJIOHEHHE YUCJIOBBIX HA0OPOB
Tema 7.2. Coneprxanue yueOHOro MaTepuaia 6
Crnyuaiinble cOOBITHSL. CrnyyaitHble SKCTIEPUMEHTHI (OMBITHI) U CIy4YailHbIE COOBITHS. DJIEeMEHTapHbIE COOBITHS
Omnepanuu Haz COOBITHAMH | (MCXOAbI). BeposTHOCTH ClaydailHOrO COOBITHS. BIH30CTh 4YacTOTBI M BEPOSTHOCTH
coOpiTui. Ciy4aiiHblE ONBITBI C PaBHOBO3MOXKHBIMHM 3JIEMEHTApHBIMU COOBITHSMHU.
BeposiTHOCTH cOOBITHI B ONIBITAX ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
Onepanuy Haja COOBITHSIMU: MepeceueHne, 00beIMHEHUE, POTUBOIOJIOKHbBIE COOBITHUS. OK 01. OK 02
Huarpammsl Oiiepa. Popmyina CIOKEHUS BEPOSTHOCTEH. YCIIOBHAs BEPOSTHOCTB. OI& 03 ’
YMHOXeHue BeposaTHOCcTed. [lepeBo ciywaiiHOro skcnepuMmeHta. dopMmyrna MOTHOH OK 0 4’
BeposiTHOCTH. HezaBucumble coObITHs OK 06
Tema 7.3. IIpodeccnona/ibHO OPHEHTHPOBAHHOE COAEpP:KaAHHE (COdepKaHHe IPHUKJIATHOIO 8 MK...
BepositHOCTB MOIYJIs1)
B npodeccroHanbHbIX | [lepBudnas 00paboTKa CTATUCTHYECKUX AaHHBIX. [paduyeckoe UX MpeacTaBICHHE.
3a1a4ax HaxoxxaeHue cpeqHHX XapaKTepHCTHK, HaOMronaeMbIX JaHHbIX. OIEHKa BEpOSATHOCTH

coOBITHS B MPOoGeCCHOHATBHON NESTEIHOCTH, pelIeHHe NMpo(ecCHOHAIBHBIX 33/1a4y Ha
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BEPOATHOCTh COOBITHSI, TNPUMEHEHHE CTAaTUCTHMUECKUX METOJOB I  pPELICHUS
npoecCHOHANIbHBIX 3a]1a4
Tema 7.4. Coneprxkanne y4eOHOro MaTepuasia 4
OnemeHThl KOMOMHaTOpuku | KomOuHaTOpHOE mpaBuiio ymHokenusi. [lepectanoBku u haktopuan. Yucno coueTaHuil.
Tpeyronsauk Ilackansa. ®opmyna bunoma HeroToHa
Tema 7.5. Copepxanne yaeOHOro MaTepuana 2
Cepun mnocnenoBaTenbHbIX | BUHAPHBII Cly4aliHBIN OMBIT (MCIIBITAHKE), YCIIeX U Heynada. He3aBuCHMBbIC NCTIBITAHHUS.
UCIIBITAaHUI Cepus He3aBUCHMBIX UCHBITAaHUI 0 nepBoro ycrnexa. Cepusi He3aBUCUMBIX HCIIBITaHUM
bepnynnu
Tewma 7.6. Coneprxkanne yueOHOro Marepuania 6
. Crnyudaiinass BenuuuHa. Pacmpenenenue BeposTHOocTed. Jlmarpamma pacmpeerncHusl.
CnydaifHple BEJIMYMHBI U n . 5
pUMEpBI pacipeiesieHUid, B TOM YHCIIe, TEOMETPUUYECKOE U OMHOMHAIIBHOE.
PaCTpEACICHIA. UucnoBble XapaKTEpPUCTUKU CIy4yallHBIX BEJIUYMH: MaTeMaTUYeCKOE OXKUIAHUE,
MaremaTrnuecKkoe 0KuJIaHue
. . JUCHIEpCUsl M CTaHAApTHOE OTKIOHeHue. I[IpuMepsl NmpUMEHEHUs MaTeMaTUYECKOIO
CHTYHAUHON BEIHHET OKUJaHMsI, B TOM YMCJIE B 33/1a4aX U3 IOBCEAHEBHOM XKU3HU. MaTeMaTHuecKoe 0)KUJaHUe
OMHApHOW clydyallHOW BENWYMHBL. MaTeMaTHuecKOoe OKHMIaHHE CYMMBI CIIy4aiHbIX
BEIMYMH. MaTeMaTHuecKOoe 0’KUJIaHUE U JUCIIEPCUsl FTEOMETPUUECKOr0 U ONHOMHUAJIBHOTO
pacrnpeieeHuil
Tema 7.7. Coneprxanne yueOHOro Matepuania 4
3akoH OonpmMX  4YHMCEN. | 3aKOH OOJBIIMX YHCEN U €ro posib B HayKe, MPHUPOJE U 00lIecTBe. BrIOOPOUHBIH MeTOx
HenpepeiBable  ciywaiiHble | nccnenoBanuii. [IpuMepbl HEMPEPBIBHBIX CIyYalHBIX BeMW4HH. [IoHATHE O TUIOTHOCTH
BEIMYMHBI (paclpeleNeHus) | pacnpeselieHus. 3a1aud, MPHUBOIIINE K HOPMaJbHOMY pacmpenencHuto. IloHsaTHE 0
HopmansHoe HOPMaJIbHOM paclpeieleHuu
pacnpeneneHue KonTpoabHasi padora 1o Temam pasjaena 7
IIpomexyTouHas arTecTauus (IK3aMeH) ol
Bcero: 232
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3. YcioBus peajiu3zanuu NporpaMMbl 0011e00pa3oBaTeIbHON JUCHUILTHHbBI
3.1. Jlna peanu3auvu NPOrpamMMbl JAUCHUIUVIMHBI JOJIKHBI OBbITH
NpeaycMOTPEeHbI CJeyIolue cllenralbHble MOMeleHUs
Peanuzauus mporpamMmel AUCHUIUIMHBI TpEOyeT HaJIW4YUs y4yeOHOro kKaOWHETa
MaTEeMAaTUKH.
O6opynoBanue yueOHOro KabUHeTa:
- IOCA/I0YHBIE MECTAa MO KOJMYECTBY 00YUaIOUINXCS;
- pabouee MecTo mperoaaBaTes;
- KOMIUJIEKT Y4eOHO-HATJISTHBIX TOCOOU M0 MaTeMaTHKeE.
- 00bEMHBIEC MOJIETTM MHOTOTPAHHUKOB, TEJ BpaIlleHUs, IPOCTPAHCTBEHHBIX
MOJICJICH;
- U3MEPUTEIIbHBIC U YEPTEHKHBIE THCTPYMEHTHI.
TexHuueckue cpeacTra 00ydeHusI:
- UIHTEPaKTUBHAS JOCKA C JIMIIEH3MOHHBIM ITPOTrPAMMHBIM 00ECIICUEHUEM U -
MYJIbTUMEIUAPOEKTOP;
- KOMITBIOTEPBHI.
- KOMIUIEKT YEPTEKHOTO 000PYA0BAHUS U MPUCTOCOOIECHUN AJIsS TKOJIBLHOM TOCKH
(TpeyroiabHUK, TPAHCTIOPTHUD, IUPKYIIb, TUHEHKA);
- MOAENU IS HU3Y4YEHHUS TeOMEeTpHuecKux (uryp (YacTd IeJoro Ha Kpyre,
TPUTOHOMETPUUECKUN KPYT, CTEPEOMETPUUECKUN HAOOP, HA0OPHI T€OMETPUUECKHUX
Mojieniel U GUryp ¢ pa3BepTKON).
3.2. UupopmanuoHHoe oOecniedyeHre peau3auu NporpaMmmMbl
Jlns  peanuzaiuu  NpPOrpaMMbl  JUCHMUIUIMHBL ~ OMOIUOTEUYHBIN  (POoHI
o0pa30BaTeNbHON OpraHU3alMM JIODKEH HMETh TeYaTHBIC W/WIM DIICKTPOHHBIC
y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HUMH Y4eOHBbIE Mocoous (mpu
HAJIMYKUH), JOMYIICHHBIE K HMCIOJB30BAaHUIO TIPH pean3alui o0pa3oBaTeIbHBIX
porpamMMm CpenHero mnpodecCHOHATBHOTO O0pa30oBaHUs, peaiu3yeMbIX Ha 0Oaze

OCHOBHOTO 00111er0 06pa3oBanus’®.

® Tlpukas Munucrepctsa npocsemienust Poccuiickoit Meneparuu oT 5 Hosa0ps 2024 r. N 769 «O6 yrBep)aeHuU
(enepanbHOTO NMEpeyHs y4eOHUKOB, JOIYIIEHHBIX K HCIOIB30BaHUIO ITPY peaIu3allii HMEIOIUX roCy1apCTBEHHYIO
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[Ipu peanmzaruu TpoOrpaMMbl JTUCIHMIUIMHBEI BO3MOXHO HCIOJIB30BAHHE
AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIICHHBIX K HMCIIOJIL30BAHUIO TPHU
peanu3alnuy 00pa30BaTeIbHBIX IIPOrPAMM CPEIHETO 00IIEro 00pa3oBaHus .

3.2.1. OCHOBHBIE JIEKTPOHHBIE U3TAHUS
1. boromonog, H. B. MaremaTtuka. Anre6pa u Hadana aHanu3a. ba3oBbeiil ypOBEHb:
10—11 xmacchl : yueOHHK 111 cpeHero obiiero oopazoanus / H. B. boromoios.
— Mockasa : U3narensctBo FOpaiit, 2024. — 241 c. — (OO6mieo0pa3oBaTeIbHBIHN
k). — ISBN 978-5-534 16084-0. — TexkcT : anektpoHHblii / OOpa3zoBarenbHas
wiatgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/544860

3.2.2. JlonoiMHUTENbHbIE HCTOUHUKHU
1. boromonog, H. B. Anre6pa u Havasia aHanusa : yaeOHO€e mocooue sl CpeTHETO
npodeccuonanbHoro oopazopanus / H. B. boromonoB. — Mocksa : M3narenbcTBo
FOpaiit, 2024. — 240 c. — (IlpodeccuonanpHoe oopazoanue). — ISBN 978-5-
534-09525-8. — Texkcrt : anexTponHbI // ObpazoBarenbHas mnatdopma FOpaiit

[caiiT]. — URL.: https://urait.ru/bcode/536960.

2. boromonog, H. B. ['eomeTpus : yuebHO€E nmocodue 1Jisi CpeTHETO
npodeccronanbHoro oopazopanus / H. B. boromonoB. — Mocksa : M3narenbcTBo
FOpaiit, 2024. — 108 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-
534-09528-9. — Texkcrt : anexTponHbIN // ObpazoBarenbHas muaTdopma FOpaiit

[caiiT]. — URL.: https://urait.ru/bcode/536961

3. Kpemep, H. I1I. Marematuka fuist KoJUIeAKel : yaueOHOe TocoOue AJis CPETHETO
npodeccuonanbHoro oopazopanus / H. 1. Kpemep, O. I'. Koncrantunosa, M. H.
®punman ; moxa pegakuueit H. I Kpemepa. — 12-e uzn., mepepab. u gom. —

Mockga : U3gatensctBo FOpaiit, 2024. — 408 c. — (ITpodeccuonanbHoe

AKKpEeIUTAMI0 00pa30BaTEeNBHBIX MPOTPaMM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro, cpemHero oOmero
00pa30BaHMs OpraHU3aLUAMH, OCYIECTBILIOIINMHI 00pa30BaTeNIbHYIO IEATeIbHOCTD, U YCTAHOBJICHUH IPEeIbHOTO
CPOKa MCIIOJIb30BaHMSI MCKIIOYCHHBIX yIeOHUKOB M pa3pabOTaHHBIX B KOMIUICKTE C HUMHU y4eOHBIX mocoOuii» (B
akTyaipHOH penakium). CcplIKa Ha YKa3aHHBIA TpUKa3 akTyansHa Ha 20.02.2025 1.

7 Tlpukas MunucrepcTBa npocsenienus Poccuiickoit @enepanuu ot 18 urons 2024 r. N 499 "O6 yrBepkaeHHH
(enepasbHOTO TIEpeyHsl BIIEKTPOHHBIX OO0pa30BaTENbHBIX PECYpCOB, JIONMYHIEHHBIX K HCIIOJIB30BAHUIO NPHU
peanu3aly MMEIOIIMX TOCYAAapCTBEHHYIO aKKpEAWTALHUIO 00pa3oBaTeNbHBIX NPOrpaMM HayalbHOTO OOIIero,
OCHOBHOTO 00I1Iero, cpeHero oduero odbpasoBaHus» (B akTyanbHON perakuuu). Ccblika Ha yKa3aHHBIN IpHKa3
akTyanbHa Ha 20.02.2025 r.
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obpazoBanue). — ISBN 978-5-534-17852-4. — Tekcr : 31Me€KTPOHHBIH //
Oo6pazoBatenbHas miatdopma FOpaiT [caiit]. — URL:

https://urait.ru/bcode/536272.

4. llumaues, B. C. MaTtematuka : yaeOHHUK U MPAKTUKYM JIJIsl CPEIHETO
npodeccuonanbHoro oopazopanus / B. C. [llunaves ; nmox penaxiueit A. H.
TuxoHoBa. — 8-¢ u3zf., nmepepad. u gon. — Mocksa : U3gatensctBo FOpaiit, 2024.
— 447 ¢. — (ITlpodeccuonansuoe oopazosanue). — ISBN 978-5-534-13405-6. —
Texkcer : anexTponHbli // ObpazoBaTenbHas matdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/536591
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4. KOHTPOJIb H OLIEHKA pe3yJIbTATOB OCBOeHHMs 001e00pa3oBaTe1bHOM

JTUCIHHUILINHBI

KonTpoa» u omeHka

pe3yibTaToB

OCBOCHUA

00111e00pa3oBaTeIbHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOHMX U MPOodeCcCHOHATBHBIX KOMIIETEHLUN MO pasfenam U

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oob6masi/mpodeccnoHabHasA Pazpen/Tema Tun OLICHOYHBIX
KOMIeTeHIHA MeponpusITHS
OK 01. Beibupare cnoco6sr | Tema 1.1, 1.2I1-0/c8, 1.3, TectupoBanue
pelIeHus s3amau | 1.4I1-o/c, 1.511-0/c, 1.6. YcTHBII onpoc
npodeCcCHOHATbHON Temwr 2.1- 2.7, 2.8 Il-o/c, | Maremaru4ecKuii JMKTAHT
JESATCIIBHOCTH  TPUMEHUTENbHO | 2.9. [Ipencrasnenue
K pa3JIMYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MNPAKTHUYECKUX

3.7. pabot

Temur 4.1 - 4.4, 4.511-o/c, | KontponbHas paboTa

4.6. Brinonnenue 3a/IaHUI

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

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

Temnr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

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

74-1.17.
OK 02. UcnonwszoBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpeMeHHBIE cpejcTBa noucka, | 1.4I11-o/c, 1.5I1-o/c, 1.6. VYcrHbli onpoc
aHaiguza U unTepnperauun | Temsr 2.1- 2.7, 2.8 IlI-o/c, | Marematuyeckuii AUKTAHT
uH(popMaluuy, 2.9. [IpencraBnenue
U uHpopmannoHHble TexHosnoruu | Temsr 3.1 - 3.5, 3.611-0/c, | pe3ynbTaToB NPaKTHUYECKUX
TUTSt BBITIOJTHEHHS 3amaq | 3.7. pabor
npodeccuoHaIbHON Temsr 4.1 - 4.4, 4.511-0/c, | KonTponbHas paboTa
IesITeIbHOCTH 4.6. Brimonnenne 3aJaHui

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

5,4, 5.511-o/c, 5.6. aTTecTaluu

Temsr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

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

74-7.7
OK 03. [Mnanuposats | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue
u peanu3oBbiBaTh coOctBenHoe | 1.411-o/c, 1.5I1-o/c, 1.6. YcTHbI# onpoc
npodeccuoHaIbHOe Temsr 2.1- 2.7, 2.8 II-o/c, | MaremaTuyecKuii AUKTAHT
u JIMYHOCTHOE passutue, | 2.9. [IpencraBnenne
IPEANPUHUMATEIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToOB MPaKTHYECKUX
JIESITSIIbHOCTD 3.7. pabot
B mnpodeccuonanbHoi cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabora
WCITOJTh30BaTh 3Hanus | 4.6.

110 (bHHaHCOBOﬁ I'paMOTHOCTH

& [IpodeccroHaNbHOE OPUEHTHPOBAHHOE COJEPIKAHKE (CONEPKAHHUE TIPUKIATHOTO MOYJIS)
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B Ppa3IMYHBIX kn3HeHHBIX | Temsl 6.1 - 6.5, 6.6I1-0/c, | Brimonnenue 3aJlaHuM
CUTYaITUAX 6.7-6.9. MIPOMEKYTOUYHON

Temwr 7.1, 7.2, 7.3I1-0/c, | arrecranuu

1.4-7.7
OK 04. OddextuBno | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue

B3aHMOHeﬁCTBOBaTB u pa6OTaTB
B KOJUICKTUBC U KOMaH/IC

1.411-0/c, 1.5I1-o/c, 1.6.
Temur 4.1 - 4.4, 4.511-0/c,
4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,
5.4, 5.511-o/c, 5.6.

Temer 6.1 - 6.5, 6.6I1-0/c,

VYcrHblii onpoc
MaTreMaTH4eCKUM JUKTAHT
[IpencraBnenue
pEe3yIbTAaTOB MPAKTUUECKUX
pabor

KonrponsHas padora

6.7-6.9. Brmmonaenue 3aJaHUN
Temsr 7.1, 7.2, 7.3I1-0/c, | mpoMeEXyTOUHOM
14-7.7 aTTeCTAIlMU

OK 05. OcymectBiats yctayto | Tema 1.1, 1.2[1-o/c, 1.3, | TectmpoBanue

U NMHCbMCHHYKO KOMMYHHKAIIUIO

1.411-o/c, 1.5I1-0/c, 1.6.

YcTHbIM onpoc

HA TrocygapcTBEHHOM  si3bike | Temwr 2.1- 2.7, 2.8 II-o/c, | MartemaTHuecKuii TUKTAHT
Poccuiickoit Odenepanuu | 2.9. [IpencraBnenue
c y4eTOM ocobennocreit | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTHYECKUX
COLIMAJIBHOTO 3.7. pabor
U KyJIbTYPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c, | KontpospHas paboTa
4.6. Bremmosnaenue 3aJaHUN
Temsr 5.1, 5.2, 5.3[1-0/c, | mpomMeKyTOUHOM
5,4, 5.5I1-0/c, 5.6 aTTeCTaLUU
OK 06. IposiBisaTe Tpaknancko- | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue

NaTPUOTHYECKYIO nosunuto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. VYcTHBIl onpoc
JIeMOHCTpHUpoBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 TI-o/c, | MaTteMaTuyecKkuii TUKTaHT
HOBEJICHHE Ha ocHoBe | 2.9. [TpencraBienue
TPaAULMOHHBIX Temsr 4.1 - 4.4, 4.5I1-0/c, | pe3yabTaTOB NPAKTHYECKUX
o011eyenoBeyeckux LeHHOCcTel, | 4.6. pabot

B ToM uwcie ¢ yderoM | Temsr 5.1, 5.2, 5.311-o/c, | KonrponbHas pabota
TrapMOHU3ALNHU 5,4, 5.511-0/c, 5.6. Brinonnenue 3aJIaHUMN
MEKHAIIMOHAJIbHBIX Temwr 7.1, 7.2, 7.311-0/c, | mpomMexKyTOUHOM

U MEXPEIUTHO3HbIX OTHOLIeHUH, | 7.4 -7.7 aTTecTaluu

PUMEHSTh CTaHIApPTHI

AQHTUKOPPYIMIIUOHHOTO

TIOBEJICHHSI

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

COXPaHEHHUIO okpyxaromet | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN onpoc

cpensl,  pecypcocoepexennro, | Temwr 2.1- 2.7, 2.8 II-o/c, | MartemaTnueckuii TUKTaHT
MIPUMEHSATH 3Hauus | 2.9. [IpencraBnenne

00 U3MEHEHUU kiaumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTHUYECKUX
MIPUHIIMIIBI oepexximmBoro | 3.7. pabot

IIPOU3BO/JICTBA, spdextuBHo | Temwr 5.1, 5.2, 5.3II-o/c, | KonrponbHas pabora

JIEUCTBOBATh B YPE3BBIYANHBIX
CUTYaLHSIX

5.4, 5.511-0/c, 5.6.
Temrr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

Bremoanenme 3aJaHIH
IIPOMEKYTOUHON

aTrTeCTanuu

IIK...

I1-o/c
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OIIMCAHME IIKAJI OHEHNBAHUA

[Tokazarens onenku ocBoeHust OOII hopmupyeTcs Ha OCHOBE 00bETUHCHUS
TEKyIIEH 1 MPOMEKYTOUHOM arTecTanuu oOy4daronierocs. [lokazarens pedTruHra mno
KOKIOMY IPEOMETY BBIPa)KaeTcs B NPOLIEHTaX, KOTOPBIA IMOKA3bIBAE€T YPOBEHb
MOATOTOBKMU cTyneHTa. Tekymias arrecranus. Mcnone3yercs 5-0aipHas cucreMa
oueHnBaHus. OueHka pabOTBl CTYyJEHTa B TEUYEHHH CEMECTPA OCYILECTBIIAECTCS
IIPENo/IaBaTesIeM B COOTBETCTBUU C pPa3pabOTaHHON UM CUCTEMOM OLICHKH YUEOHBIX
JIOCTHKEHUH B ITpoliecce 00ydeHUs 1o JaHHOMY peameTy. B pabouux nporpammax
JTUCUUIUIMH (IIPEIMETOB) M MPAKTUK 3aKPeIUIeHbl BHUIbI TEKYILIEH aTTecTalluH,
IUIAHUPYEMBIE PE3YJIbTaThl KOHTPOJIBHBIX MEPONPUITHII U KPUTEPUU OLIEHKH
y4eOHbI JOCTIXKEHUU. B TedueHwe cemecTpa mpenojaBaTelIeM IPOBOJUTCS HE
MEHee 3-X KOHTPOJIBHBIX MEPOINPHUATHNA, IO OLIEHKE JEATEIbHOCTH CTYJCHTA.
[Tpomexyrounas arrectauus. Mcnonpzyercss 5 OajibHasi CUCTEMa OLIEHHWBAHUS.
Onenka paboThl CTyJEHTa 10 OKOHYAHMIO MpeAMeTa (YacTH IPEeIMETa)
OCYUIECTBIISIETCS IPEMOIABATENIEM B COOTBETCTBUU € Pa3pabOTaHHON UM CUCTEMOM
OLICHKM JOCTHKEHUW CTyJEHTa B mpouecce OoOy4eHHs MO JTaHHOMY IPEIMETY.
[TpoMexyTouHasi aTTecTalusi TaKXe MPOBOAUTCA MO OKOHYaHHIO (POpMHUpPOBAHUS
KOMITCTCHIIUM.

ITo 5-6annbHoOM cucteme | XapaKTepUCTHKA MOKA3aTels

OTJIUYHO 00Ja1at0T TEOPETUYSCKUMHU 3HAHUSIMU B TIOJTHOM
o0beMe, TOHUMAIOT, CAMOCTOSTEIIEHO YMEIOT
MPUMEHSTh, UCCIIEI0OBATh, UACHTU(DUIINPOBATD,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh, PACIIPEICTISATh
M0 KaTErOPHUsIM, PACCUMUTATh MTOKA3aTEIH,
KJaccuuImpoBathb, pa3padbaTeiBaTh MOJIEIH,
NTOPUTMHU3UPOBATh, YIIPABIATH, OPTAHU30BATh,
MJIAHUPOBATH MPOIIECCHI UCCIICTOBAHMSI,
OCYIIIECTBJIATH OIICHKY PE3YIhTaTOB Ha BHICOKOM
YpOBHE

XOPOIIIO 00J1a1a10T TEOPETUICCKUMHU 3HAHUSAMH B TTOJTHOM
o0BemMe, MOHNUMAIOT, CAMOCTOSTEIPHO YMEIOT
MPUMEHSITh, UCCIIEIOBATh, UACHTU(DHUIINPOBATD,
aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATH, PACTIPEICTISATh
M0 KaTErOPHUSIM, PACCUNUTATh MTOKA3aTEIH,
KiaccuumpoBath, pa3padbaTeiBaTh MOJICIH,
AITOPUTMHU3UPOBATH, YIIPABISATH, OPTAHU30BATh,
MJIAHUPOBATH MPOIIECCHI UCCIIETOBAHMSI,
OCYIICCTBJIATH OIICHKY Pe3yIbTaTOB. MOTYT OBITH
JOTYIIECHBI HEIOYETHI, HCTIPABJICHHBIE CTYICHTOM
CaMOCTOSITEJILHO B MpoIiecce padoThl (OTBETA U T.11.)
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YAOBJICTBOPUTCIIBHO

o0naaaroT oOLMMHU TEOPETUYECKUMHU 3HAHUSIMU,
YMEIOT IPUMEHSTh, UCCIIEI0BATD,
UJIECHTUGUIMPOBATh, AHAJIM3UPOBATD,
CUCTEMATU3UPOBATH, PACTIPEALIISATH MO KATETOPUSIM,
paccuuTaTh MoKa3aTeiu, KiaccupuiupoBaTh,
pa3pabaThiBaTh MOJIEIH, AITOPUTMUZUPOBATD,
YIOPaBisATh, OPraHU30BaTh, INIAHUPOBATH MPOIECCHI
UCCJIEIOBAHMUS, OCYILIECTBIIATh OLEHKY PE3YJIbTATOB
Ha cpeJHeM ypoBHe. J[omycKaroTcs ook,
KOTOPBIE CTYJICHT 3aTPY/IHSECTCS UCIIPABUTH
CaMOCTOSTEIIBHO.

HCYOOBJICTBOPUTCIBHO

00J1a1aI0T HE MOJIHBIM 00BEMOM OOIINX
TEOPETUUCCKUMU 3HAHUSIMH, HE YMCIOT
CaMOCTOSITEJILHO IIPUMEHSTh, UCCIIEI0BATD,
UJIeHTU(PUIIMPOBATH, AaHAIU3UPOBATh,
CHUCTEMaTU3UPOBATh, PACIIPEICIIATH 10 KAaTETOPHSIM,
paccuuTaTh MoKa3areiu, KIacCu(UIIMpOBaTh,
pa3pabaTbiBaTh MOJICIIH, aJITOPUTMU3UPOBAT,
YIPABJISThH, OPTAHU30BATh, INTAHUPOBATH TPOIECCHI
WCCJICTIOBAHMSI, OCYIIECTBIISITh OLICHKY PE3YIhTATOB.
He chopmupoBanbl yMEHUS ¥ HABBIKU TSI PEIICHUS
poheCCUOHANIBHBIX 3a]1a4

3a4TCHO

XapaKTCPUCTHUKA ITOKA3aTCIII COOTBCTCTBYCT
COTJINYHO)», «XOPOII0)», «YAOBJICTBOPHUTCIILHO))

HC3a4YTCHO

XapaKTEPUCTHUKA IOKA3aTeIIsI COOTBETCTBYET
«HEYHOBJIETBOPUTEIBLHO»
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