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1. O0mas xapaKkTepucTHKA NPUMEPHOI pado4eil MporpaMMbl
0011e00pa3oBaTeIbHON IUCHUILINHBI «MaTeMaTHKa

1.1. MecTo TUCHUILIMHBI B CTPYKType 00pa3oBaTeibHOW MPOrpaMmbl
CIIO:

O61eobpazoBaTenbHas JUCHUTUINHA «Marematuka SABJISIETCS
00s3aTeNIbHOW  YacThio  0OIIe00pa30BaTENbHOTO  IMKIA  00pa30oBaTeIbHOM
nporpamMmbl B cootBeTcTBUM ¢ PI'OC CIIO mo cpenHero nmpodeccuoHaIbHOTO
obpazoBanus 44.02.01. «/lomkonsHoe o6pa3zoBanuey, 44.02.02. «IIpenonaBanue B
HavyaJupHbIX Kiaccax», 44.02.05. «KoppekunmoHHas neaarornka B HAa4allbHOM

oOpazoBanumn», 49.02.01. «dusnveckas KyapTypay.

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

Conepxanune IIPOrpaMMBI o011eo0pazoBaTebHON TV CHUTUIAHBI
«MaremaTtvka» HampaBlI€HO Ha JOCTHXKEHUE pe3ylbTaTOB €€ H3Yy4YeHUs
B cootBercTBUM C TpedoBanusamu DPI'OC COO c yderoMm mnpodeccruoHaIbHOM
HarnpasieHHocTh PI'OC CIIO. IlpuopuTeTHBIMH LEIIMH OOY4YEHUsT MaTeMaTHKe
Ha 6a30BOM YPOBHE SIBJIAIOTCA:

dbopMHpoBaHrEe IEHTPATBHBIX MAaTEMAaTUYECKUX MOHATHNA (YUCIIO, BETUYMHA,
reomMeTpudeckasi Gurypa, nepemMeHHasi, BEpOsITHOCTh, (DYHKITH), 00ECIeUnBAOITUX
IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTb  MaTeMaTH4YecKoro  oOpa3oBaHMs
oOyyJarommxcs;

NoJIBeICHHE O0YyYaroluXcsi Ha JOCTYITHOM JJii HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMaTHUKM W OKPYXKAlOlETO0 Mupa, MNOHMMAaHWE MAaTeMaTUKHU
KaK 4acTH 00Ilel KyJIbTyphl 4eJIOBEYECTBA;

pa3BUTHE HMHTEJUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH oOydaromuxcs,
MO3HABATENIbHOW  aKTUBHOCTH, HUCCIEAOBATEIbCKUX  YMEHUW, KPUTUYHOCTH

MBIIIJICHUS, HHTEPECA K N3YUCHUIO MATCMAaTUKHU

! ®enepansuas o0pasoBaTenbHas MPOrpaMma CPEAHEro obmiero oOpasoBanus «MaremaTukay, YTBEPXKIEHA
nprka3oM MuHHcTepeTBa npocsemienus Poccuiickoit @enepanuu ot 18 mas 2023 r. N 371.
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dbopmupoBanre (HYHKIMOHATHLHOM MaTeMAaTHYEeCKOW TPAMOTHOCTH: YMEHHUS
pacmo3HaBaTh MaTEMaTHYECKHE AaCIEKThI B PEATbHBIX JKU3HCHHBIX CHTYaIHSIX
U TpUd  U3YYCHUHM  JIPYTUX  JUCHUIUINH,  TPOSBICHHUS  3aBHCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (PopMymIMpoBaTh WX Ha S3BIKE MaTEMaTUKH W CO3/1aBaTh
MaTeMaTHYeCKUe MOJIEIHN, MPUMEHITh OCBOCHHBI MaTeMaTWYeCKHi ammapar
JUIST pelICHHsI TPaKTUKO-OPMEHTHUPOBAHHBIX 3ajad, 3adad MpodeccrnoHaTbHOM
NeATeILHOCTH, UHTEPIIPETUPOBATH U OIICHUBATH MOJTYICHHBIC PE3YJIBTATHI.

s pewenus 3a0au u 0ocmudiceHus yenetl uzydenus OUCYUNIUHbL 8 CUCEME
cpeoHe2o0 npogheccUoHarbHO20 00pAa308anus, 8 NPUMEPHOU paboueli npozpamme
8bl0€/IeHO OCHOBHOE U NPOYEeCcCUOHANbHO OPUEHMUPOBAHHOE COOepHCaHUe.
B ocHnosnoe coodepocanue exaouenvl 8ce cooepicamenvHvle JUHUU, KOMOpble
npeonazaiomcs 0 0053ameNbHO20 U3VYeHUsl (DedepanbHOl 00pa308amenbHOU
npocpammoil cpednezo obue2o oopazosanus no Mamemamuxke (6a308biii ypoBeHy).
Ilpu paspabomxe paboueti npocpammvl OUCYUNIUHDBL, NPEN0O0Asament 6npase
UBMEHUMb NOC1e008AMENIbHOCIb U 00beM 4aco8, OMBOOUMDbIL HA U3VUeHUe meM
OCHOBHO20 COOEPICAHUs OJIsl YCMAHOBNEHUS MEHCHPEOMEMHBIX C853eU C OpyUMU
oucyunauHamu ooueobpaz’08ameibHoc0 U  00WenpopheccuoHaIbHO20 YUKIO08
yuebrnoeo naana OI1 CIIO.

OcnogHoe codepoicanue NpUMEPHOU pabouel NpocpamMmbl OUCYUNTIUHDI,
00pazosamenvHas OpeaHu3ayus CamoCmosmenbHo pacuiupsem memMamuKou
npogeccuonanvHol  HanpasieHHocmu  (NPOEecCUOHAIbHO — OPUEHIMUPOBAHHBIM
cooepoicanuem Uil COO0epHCAHUEeM HPUKIAOHO20 MOOYs), HeoOX00uMou O
oanvHeuwe2o ycneutno2o oceoenus ooyuarowumucsa OII CIIO. IIpenooasamenw
Modicem  8blOpamMb  COOEPHCAHUEe NPUKIAOHO20 MOOYISL U3  NPEOONCEHHBIX
8APUAHMOB8, 8 COOMBEMCMBUL C 0COOEHHOCMAMU cghepbl desmelbHoCmu 0Y0Yujux
CReyuUanucmos Uiy pazpadomams e2o0 camoCmosmenbHo, UHMESPUPYsL COOePAHCAHUe
oucyunaunvl  «Mamemamuka» ¢ coodepocanuem  0b6WenpogeccuoHaIbHbIX
oucyunaun u npogpeccuonanvuvix mooyneu OIl CIIO c yenvio gopmuposanus

NPOGhecCcUOHAIbHBIX KOMNEemMeHYU.



1.2.2. Tlnanupyemble pe3yabTaTbl OCBOeHHMS  001Ie00pa30BaTeIbLHOM
aUcHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

O6mme xomnereHuuu (Hanee — OK) um mpodeccrMoHabHBIE KOMIIETCHITUN
(manee — 1K) ®I'OC CIIO B COOTHECEHUHU C JIMYHOCTHBIMHU, METAMPEAMETHBIMU
U TpEeJAMETHBIMU pe3ysibTaTaMu o0OyueHus Oa3oBoro ypoBHs (mainee — IIPO)

dI'OC COO npencraBieHbl B TaOJIUIIE:



Koa u HauMeHOBaHHE

Pe3yabTaTsl 00yyeHus1

perieHus
npodeccnoHanbHOM
NEeSATEeIbHOCTH
MIPUMEHUTEIHHO

K pa3JINYHbIM KOHTEKCTaM

3aaad

B YaCTH: TPYJOBOTO BOCITUTAHUS:

- TOTOBHOCTb K TpydYy, OCO3HAHHE IIEHHOCTHU
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTb K  AaKTUBHOH  JEITEIHBHOCTHU
TEXHOJOTHYECKOM U COLMAIIBHON HAIpPaBICHHOCTH,
CIIOCOOHOCTH WHUIUUPOBATD, IJIAHUPOBATh
Y CaMOCTOSITEIILHO BBITIOJHATH TAKYIO I€ATETbHOCTH;
- HHTEPEC K pa3IM4HbIM chepam npodeccHoHaTbLHON
JIeSITCIIEHOCTH.

MeranpeamMeTHbIe pe3ynbTaThl JOJKHBI OTPAXkKaTh:

OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMH
IIO3HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENIEHO ¢bopmynupoBaTh
U aKTyalIM3WpoBaTh MpoOJeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBIMBATh  CYHIECTBEHHBIH  TNPHU3HAK

WIM OCHOBAaHHS /Jis CpaBHEHHS, KiaccU(pUKaIIH
1 0000I1IeHHS;

- ONpeAensaTh IeNu JeATeIbHOCTH,
napaMeprl nu KpI/ITepI/II/I UX OJOCTUKCHUA,
- BBIBIATH 3aKOHOMEPHOCTH U TPOTHBOPEUUS
B paCCManI/IBaeMBIX SABJICHUAX

3aJaBaTb

¢GopmMupyembIx
KOMIeTeHIHii O6mme? JucuunIMHapHbie’
OK 01. Boeibupars criocoObl | JINUHOCTHBIE — pe3ylbTaThl  JOJDKHBI — oTpaxkarh | [IPG1. Bramenune meromamu 0Ka3aTenbCTB, alTOPUTMAMHM

pemieHus 3ana4; yMeHue (OpMyIHpPOBATH OIpPEEICHus,
aKCHOMBI

U TEOpPEMBbl, NMPHUMEHATh HUX, HPOBOIUTH JIOKAa3aTEIbHBIC
paccyKIeHHs B XO/I€ PELICHUs 3aay;

[1P62. YMmeHue onepupoBaTh MOHATHSMH: CTEIIEHb YMCIIA,
jgorapudM yHciIa; yMEHUE BBINOJHATH  BBIYHUCICHUE
3HAYECHUU

U Ipeobpa3oBaHus
JorapupmMamu,
BBIPKEHHUI;
[1PG3. Ymenue omnepupoBaTh MOHATHUAMH: PALMOHAIBHEIE,
uppalntoHaIbHbIE, HoKa3aTeJbHbIE, CTEICHHBbIE,
JorapuMuyuecKue, TPUTOHOMETPUUECKHE YpaBHEHUA U
HEPaBEHCTBA, X CUCTEMBI;

[1P64. VYwmenue omnepupoBaTh MOHATUSAMHU: (QYHKIHS,
HenpepbIBHAass (QYHKLUSA, NPOM3BOJHAs, IepBOOOpa3Hasi,
OTpEe/IeNIEHHBI MHTETpall; yMEHHE HaXOJUTh IIPOU3BOIHBIE
JJIEMEHTApHbIX  (YHKIUH,  HUCHONB3ysd  CIIPaBOYHBIE
MaTepuabl; UCCIEI0BaTh B IPOCTENIINX cIydasX (GyHKIUH
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINe
U HauMEHbIIME 3HAa4YeHHUs (QYHKIUM; CTPOUTh TIpaduKu
MHOT'OYJIEHOB c UCMOJIb30BaHUEM anmapara
MaTeMaTHUYeCKOT0 aHalNu3a; IPUMEHATh MMPOU3BOJIHYIO TIPU
peleHnn 3aga4

BBIDQKECHUH CO  CTENCHSIMH H
npeoOpa3oBaHusl  JPOOHO-palMOHATBHBIX

2 O6ume pes3yibTaThl COPMYIMPOBAHbl B COOTBETCTBMM C JIMMHOCTHBIMU M MeTanpeAMeTHhIMH pedyisrataMu ®IOC COO, B (hOpMUPOBAaHMH KOTOPBIX Yy4acTBYET

obmeo0Opa3oBaTenbHas AUCIUTUINHA.

3 JlucuunuMHapHble Pe3ysbTaThl cOPMYJIMPOBAHbI U IPOHYMEPOBAHBI B COOTBETCTBUU C TPEOOBAHUAMM K IIPEMETHBIM pe3ylbTataM 6a308oro yposHs (ITP6) ®IOC COO (TTpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.).
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- BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM, OLICHHUBATh PUCKH
MOCJICACTBHUI IEITCILHOCTU

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIAJIETh HAaBBIKAMU Y4eOHO-HCCIIEIOBATEIHCKOM
U TIPOCKTHOM JICATSIIBHOCTH, HAaBBIKAMH Pa3peIICHUS
npo0Jem;

- BBUBJIATH  NPUYUHHO-CIICJCTBCHHBIC  CBS3H
U aKTyaJlW3upoBaTh 3aJady, BBIIBUTATh TUIIOTE3Y
ee peIlIeHuS, HaXOJIUTh apryMeHThI
JUTSL TOKa3aTeIbCTBA CBOMX YTBEPIKJICHUM, 33]1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHS,

- AQHAIM3UPOBATH TOJTYYCHHBIE B XOJI€ PEIICHUS
3aJjaud  pe3yNbTaThl, KPUTHYECKH  OLICHUBATH
UX JOCTOBEPHOCTH, MPOTHO3UPOBATH HW3MEHEHUE
B HOBBIX YCJIOBUSIX;

pa3pabarhIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM
aHalu3a HMEIOIIUXCS MaTepUuaIbHbIX
¥ HEMaTepUATBHBIX PECYPCOB;

- yMeTh MEPEHOCUTh 3HAHWS B I03HABATEIbHYIO
U TIPAaKTHYECKYIO 00JIACTH KU3HEACITCITLHOCTH;

- yMeThb HHTETPUPOBATH 3HAHHUS W3 Pa3HBIX
MPEAMETHBIX 00J1acTel;
- BBIJBUTATh HOBBIE HJiew, npearath

OpPUTMHAJIBHBIC MTOAXOAbI U PCHICHUS

Ha JIBI)KEHUE; PellaTh NPAKTUKO-OpPUEHTUPOBAHHbBIE 33/1a4H
Ha HauOoJIbIIME U HAUMEHbIINE 3HAYCHUS, Ha HaXO0XJICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPG5. YMeHue omepupoBaTh TMOHATHSIMH: palliOHAIBHAS
¢byHKuus, nmokasaTenbHas (YHKLUS, CTeTeHHas (DYyHKIIHS,
JorapupmMuyuecKas byHKLU, TPUTOHOMETPUUYECKHUE
¢bynkuuu, obparHeie (YHKIWMU; YMEHHE CTPOUTH rpaduku
U3y4yeHHbIX (DYyHKIMM, uUCHONb30BaTh TIpaduKu IpU
M3Y4YEHUH MTPOLIECCOB U 3aBUCUMOCTEN, IIPU PEILIECHUH 33]a4
U3 IpYrux y4eOHbIX IPEIMETOB U 33]1a4 U3 peaslbHOU KHU3HH;
BbIpaXaTh (OpPMYJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU;
[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX TUIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, JOJM U YacTHU, Ha JBHIKEHUE,
paldoTy, CTOMMOCTb TOBapOB M YCIJIYT, HAJIOTH, 33Ja4d W3
00JacTH yrpaBIeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJIATh BBIPKEHUS, YPABHEHUS, HEPABEHCTBA M HUX
CUCTEMBI IO YCIIOBHUIO 3aJjaud, HCCIEAOBATH IOJYyYEHHOE
pelleHre U OLEHUBATh NPaBAONOJ00HOCTh PE3yIbTaTOB;
[IP67. VYmeHue onepupoBaTb MNOHSTUSIMU: CpEIHEE
apudmeTHyeckoe, MeauaHa, HauOoJsiblllee W HaUMEHbLIEe
3HAYEHMs, pa3Max, JIUCHEpPCHs, CTaHJApTHOE OTKIOHEHHE
YHUCIOBOr0 HabOpPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMalLlMIO0, TPEICTaBICHHYO B  Tal0iumax, Ha
quarpaMmax, rpagukax, oTpakarollyro CBOMCTBA peallbHbIX
MIPOLIECCOB W SIBJIGHUN; MPEACTABIATh HHPOPMAILUIO C

MOMOIIGI0  TAOMWIl W JUarpaMM;  HCCIIEJ0BaTh
CTaTUCTHYCCKUE JIaHHBIE, B TOM qHCIIe
C IMPUMCHCHHUEM Fpa(i)I/ILIeCKI/IX MCTOOOB U JJICKTPOHHBIX
CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYIAHBIA OTBIT
U CIy4ailHOe COOBITHE, BEPOSATHOCTh CIY4ailHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTH C  HCIOJIb30BAaHHEM
rpadMuecKux METOJOB; MPUMEHATH (HOPMYJIIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U




(GopMyIbI TPU PEIICHUU 33]a4; OIECHUBATH BEPOSTHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO
CO CITy4YallHbIMU BEJITMYMHAMU; YMEHHUE TPUBOAUTH MPUMEPHI
MPOSBIICHUS! 3aKOHAa OOJBIIMX YHCET B MPHUPOAHBIX
1 OOIIECTBEHHBIX SIBIICHUSX;

ITPG9. YMmenue omepupoBaTh MOHATHUAMH: TOUYKA, MpsSMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTpaHHBIN yro,
CKpELIMBAIOIINECS IpsIMBIE, napajuieIbHOCTh u
MepPHEHIUKYISIPHOCTD MPSIMBIX

U IUIOCKOCTEH, YroJl MeXAy IPSAMbBIMH, YTOJ MEKIY MPSIMOU
U IUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY NPSIMbIMHU,
paccTosiHue MEX]y IUIOCKOCTSAMU; YMEHHE MCIIO0JIb30BaTh
OpU pelleHUuH 3a7ad Hu3ydyeHHble (AKThl M TEOPEMBI
IUIAHUMETPUHM; YMEHHME OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKpPYXKaroIlero MUpa;

I1P610. YMmeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
ceueHre MHOTOrpaHHMKa, KyO, Mapajulesienuiiesi, npusma,
nupamMuza, GUrypa M MOBEPXHOCTh BpALIEHUS, LUIUHJD,
KOHYC, 11ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacaromiasics  cepbl, IWIMHIApA, KOHYcCa, IUJIOLIA/b
MIOBEPXHOCTU NHUPaMUJbl, NPU3MBI, KOHYCa, LMIMHJpA,
wiomanps  chepel, 00beM  Kyba, NPAMOYTOJIBHOTO
napajuleJenune1a, TMpaMusl, IpU3Mbl, HUJIMHAPA, KOHYyCa,
niapa; yMEHUue n300paxarb MHOTOTPaHHUKHU
Y ITIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C TOMOIIIBIO
YEpTE)KHBIX HMHCTPYMEHTOB U  IEKTPOHHBIX CPEJICTB;
YMEHHE paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B TPOCTPAHCTBE, NOJOOHBIE (UTYpbl B IPOCTPAHCTBE;
WCIOJb30BaTh OTHOILICHHWE IUIOMIAJCi TOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp IPU PEHICHUH 33134,
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I1P612. YMeHuEe BBIUUCIATH I'€OMETPUUECKHUE BEIMUYMHBI
(MHa, yroJj, IIolaab, 00beM, IUIOdh MOBEPXHOCTH),
UCTIOJIB3YS U3y4eHHbIE (DOPMYJIIBI U METOJIBI;

ITP613. YMmenue onepupoBaTh MOHATUSIMHU: TPSIMOYTOJIbHAS

CHUCTEMA KOOpAuHarT, KOOpAWHAThI TOYKH, BCKTOD,
KOOpAUWHATbl BCKTOpa, CKaJAPHOEC IIPOU3ZBEACHHE, YI'OJI
MCXKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOPA Ha 4YHUCJIO; HAaXOIUThb C IIOMOIIBK H3Y4YECHHBIX
dbopMynT KOOpPAWHATBI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXy IBYMsI TOUKaMU;

[1P614. YMmenue BbIOMpaTh NOAXOASAIINN U3YUEHHBIN METO
JUIsl pellleHus 3aJadd, paclo3HaBaThb MAaTEMaTHYECKHE
(baKTbI

U MaTeMaTH4YeCKUe MOJEIH B IPUPOIHBIX M OOLIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUUCKOM UM  MHPOBOM
MAaTE€MaTUYECKON HayKu

OK 02. Hcnonws3oBaThb
COBPEMEHHBIC CpencTBa
[TOKCKa, aHaiIM3a i
WHTEPIIPETANKA WH(HOPMAITUH,
151 uH(pOpMaIMOHHbBIE
TEXHOJIOTHH IS BEITTOIHEHUS
3a1a4 npodeccroHanbHON

JICATCIIBHOCTH

JIMYHOCTHBIE PE3YyJbTAThl JIOJIKHBI
YaCcTH: LIEHHOCTH HAyYHOT'O MO3HAHHUS:
-c(hOpMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAayKM U OOIIECTBEHHON MPAaKTHUKH,
OCHOBAHHOTO

Ha JIMajiore KyJabTyp, CHOCOOCTBYIOLIET0 OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIbTYPHOM MHPE;
MertanpeameTHble pe3ynbTaThl JOIKHBI OTPAXKATh:
OsnageHue YHUBEPCAITbHBIMHU y4eOHBIMU
MO3HABATEIbHBIMU ACHCTBUAMMU:

B) paboTa ¢ uHpopmaIuei:

- BJaJeTh HABBIKAMM MOJY4YeHHUsS HHPOPMALUU M3
UCTOYHUKOB  pa3HbIX THUIIOB, CAMOCTOSITEIHHO
OCYILIECTBIIATh TOUCK, aHAJIW3, CUCTEMATHU3ALMIO U
UHTEPIIpETalNi0 WHOOPMALIUK PA3INYHBIX BUJIOB U
dbopM npecTaBICHHUS;

OTpaxXaTb B

[1P61. Bnanenue metogamMu J10Ka3aTeNbCTB, AITOPUTMaMHU
pelieHus 3a1a4; yMeHue (OpMyIMpPOBATH OINPENEICHUs,
aKCUOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOIUTH JOKa3aTeJbHbIE
paccyXJIeHHs B XOJI€ PELICHHUs 3a/1ay;

[1P62. YMmeHue onepupoBaTh MOHSATHSIMH: CTENEHb YHCIIA,

jmorapudM 4YHWCla; YMEHHUE BBHIMONHITH  BBIYHUCIICHHE
3HA4YECHHUU

U mpeoOpa3oBaHUS BBIPAKEHUH CO  CTEMEHSMU U
norapudmamu, Tpeodpa3oBaHus APOOHO-PAITMOHATBHBIX
BBIPAKCHMUI;

[TPG3. Ymenue omepupoBaTh MOHATHUSAMH: PAMOHAIBHEIE,
UppALMOHAJIBHEIE, MOKa3aTesbHbIE, CTEIIEHHBIE,

jgorapumuueckue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

[1P64. VYwmeHue omnepupoBaTh MOHATUSAMHU: (QYHKIIHS,
HenpepbiBHAas (GYHKIHMS, NPOM3BOJHAs, IepBOOOpa3Hasi,
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- CO3/1aBaTh TEKCThl B pa3IM4YHBIX (opMaTax c
y4eToM Ha3zHadeHuss UHGOpMalUU U LEJIeBOU

ayIUTOpUHU, BBIOMpas  ONTUMaNIbHYIO  (opmy
npeCTaBICHUS
U BU3YallU3allHH;
- OLICHUBATh  JIOCTOBEPHOCTh,  JIETHTUMHOCTb
uH(pOpMallMi, €€ COOTBETCTBHUE IIPABOBBIM H

MOpaJIbHO-ITUYECKHM HOpMaM;
- HCIIOJIb30BaTh CpPEACTBa HMH(OPMAIMOHHBIX U

KOMMYHHKAIIMOHHBIX ~ TE€XHOJIOTUH B  pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 5
OpraHM3allMOHHBIX  3aJad c COOJIIOIEHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKUA OC30MACHOCTH,
THUTUCHBI,  PECYpCOCOCpPEKEHUs, MPAaBOBBIX U
THUYECKHX  HOPM, HOPM  HH(DOPMAIMOHHOU
0€e30I1acCHOCTH

OIpPEEIICHHBIM NHTETpaJl; YMEHUE HAXOAUTh IIPOU3BOJIHBIE
JJIEMEHTApHbIX  (DYHKIMI,  HUCHOJB3ysd  CIIPaBOYHBIE
MaTepHalibl; UCCIEA0BATh B MPOCTEHINNX CITydasx (QpyHKIUH
Ha MOHOTOHHOCTb, HaXO0JIUTh HauOoJbLINE
¥ HauMEHbIIWE 3HaueHHs (YHKIHA; CTPOUTH TpaduKu
MHOT'OYJICHOB c UCIOJIb30BaHUEM anmnapara
MaTEMaTUYECKOI0 aHaIN3a; IPUMEHATH IIPOU3BOJHYIO IIPU
peLeHnu 3aja4
Ha JIBI)KEHHUE; PellaTh NPAKTUKO-OPUEHTUPOBAaHHBIE 33/1a4H
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HaXO0XICHUE
IyTH, CKOPOCTH U YCKOPEHUS;

[TP6G5. YMeHue omepupoBaTh MOHSATUSMHU: pallMOHATbHAS
¢GyHKIMSA, MoKazareiabHas (QYyHKUUS, cTENeHHas (PyHKLHWS,
JorapupmMuyecKas byHKLu, TPUTOHOMETPHUUYECKHE
¢bynkuuu, obpatHeie (YHKIWU; YMEHHE CTPOUTH rpaduku
U3y4eHHbIX  (DYHKIMH, UCHONb30BaTh TpaQuKH IpH
M3YYEHUHU MTPOLIECCOB U 3aBUCUMOCTEHN, IPU PEILICHUH 33]a4
U3 IpYruX y4eOHbBIX IPEIMETOB U 33/]1a4 U3 peabHON KHU3HH;
BbIpaXkaTh (OpMyJIaMH 3aBUCUMOCTH MEX/1Y BEJIMUYUHAMU;
[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX TUIOB (B
TOM YHCJ€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HAJIOTH, 33Jayd M3
00JacTy yrpaBiaeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBIIAITh BBIPAXKCHUS, YPaBHEHMS, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIIOBHUIO 3aJjaud, HCCIEAO0BATH MOJYyUYEHHOE
pelleHre 1 OLEHUBATh MPaBIONOA00HOCTh PE3YIbTaTOB;
[IP67. VYmeHue omnepupoBaTh MOHATUSMH: CpE/IHEe
apudmernyeckoe, MenuaHa, HauOousblliee U HaUMEHbIIEE
3HAUEHMs, pa3Max, IUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, HHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIeHHYH0 B  Tabiumax, Ha
quarpammax, rpadukax, OTpaxkarollyro CBOMCTBa peaabHBIX
NPOIIECCOB U SIBJICHUN; MPEICTaBIATh HH(POPMALUIO C
MOMOUIbI0  TabnMIl W JAMarpaMM;  HCCJIENOBAaTh
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CTaTUCTUYECKUE JTAaHHBIE, B TOM qucIie
C NpUMEHEHHEeM TIpadUYEecCKuX METOJIOB M 3IIEKTPOHHBIX
CPEICTB;

ITP68. YMmenue onepupoBaTh MOHATUSIMHU: CIIYYAUHBIA OTBIT
U CIy4ailHOE COOBITHE, BEPOSATHOCTh CIY4aifHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOSTHOCTh C  HCIOJIb30BAHUEM
rpaUueCcKuX METOOB; MPUMEHSATh (DOPMYIIBI CIIOKCHHS H
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
GopMyIbI TPU PEIICHUW 33]a4; OIEHUBATH BEPOSATHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4YallHBIMU BEJTMYMHAMU; YMEHHE ITPUBOAUTH IPUMEPHI
MPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSAX;

[TPGY. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTpaHHBIN yro,
CKpELIMBAIOIINECS psiIMBbIE, napajuieIbHOCTh u
MEePIEHIUKYISIPHOCTD MIPSIMBIX

U TUIOCKOCTEMH, yroi MeX 1y MPsIMBbIMH, YTOJl MEKIY IpSIMOiM
U TUIOCKOCTBIO, YTOJI MEXAY IJIIOCKOCTSIMU, PACCTOSIHUE OT
TOYKHU

JI0 TUTOCKOCTH, PAacCTOSHHE MEXIY MPSMBIMHU, PACCTOSHUE
MEXY MIIOCKOCTSIMU; YMEHHE UCIOJIb30BaTh MIPU PEIIEHUH
3a71a4 u3y4eHHbIe (DaKThl U TEOPEMBI TUNIAHUMETPHH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamuia, GuUrypa M MOBEPXHOCTh BpallleHHs, LHJIUHJD,
KOHYC, 1map, chepa, ceueHus GUrypbl BpalieHus, INIOCKOCTh,
Kacatomasicss  chepbl, IMIMHApPA, KOHYyca, IUIOIAb
MOBEPXHOCTH THPAMHUIBI, TPHU3MBI, KOHYCa, IWIMHApA,
wiomanas  cpepbl, 00beM  Kyba, HPSIMOYTOJBHOTO
napaieNienuea, MUpaMu/Ibl, TPU3MBI, IMINHAPA, KOHYCa,
apa; yMeHue n300paxkaTh MHOTOT'PaHHUKHU
Y TTIOBEPXHOCTH BPAIIIEHHsI, X CEYEHUS OT PYKH, C TIOMOIIBIO
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YEPTE)KHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

I[IP611 VYmMeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpHl B TPOCTPAHCTBE;
UCIOJIb30BaTh OTHOIICHUE IUIOMIAJIe TOBEPXHOCTEH W
00BbeMOB TOAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(mHa, yron, miuomans, 0o0beM, IJIONIaab MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBIE (DOPMYIIBI M METOJIBL;

[1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS

CHUCTCMA KOOpJZIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAUHATBl BCKTOpaA, CKAJAPHOC NPOU3ZBCACHHUE, YI'OJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha 4YHCJIO; HAXOAWTh C IIOMOIIBIO M3YyYEHHBIX
dbopMyn1 KOOpAMHATBI CEPEeIUHbl OTPE3Ka, PACCTOSHHE
MEXIY IBYMsS TOUKaMU;

[1P614. YMmenue BbIOMpaTh MOAXOIAIMNN U3ydEHHBIH METO
JUIl pELICHUs 3aJadd, pPaclo3HaBaTb MAaTEMAaTHYECKUE
(bakThbI

¥ MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, YMEHUE IIPUBOJUTH IPUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHCKOM UM MHPOBOU
MaTEMaTUYECKON HayKu

OK 03. [TnanupoBathb
u peaan30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

W JIMYHOCTHOE pa3BUTHE,
IPEANPUHIMATEIbCKYIO
JESITeTbHOCTD

B IIpodeccuoHanbHOH cdepe,
WCTIOJTh30BaTh 3HaHUS
10 NMpaBOBOH M (UHAHCOBOU

JIngHocTHLIE PE3YIbTATHI JOJI?KHBI OTpaxaTb
B YaCTHU: JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

- chOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
ATHUYECKOTO TIOBE/ICHUS;

- COCOOHOCTh OLIEHHMBATh CUTYAlMIO U MPUHUMATh
OCO3HAHHBIE PEIICHUS], OPUCHTUPYACH HA MOPAIBHO-
HPAaBCTBCHHBIC HOPMEI 1 IECHHOCTH,

- OCO3HaHHME JIMYHOTO BKJaJa B TMOCTPOCHUE
YCTOMYHUBOTO OYIYIIETO;

[1P61. Bnanenne Meromamu J0Ka3aTeIbCTB, aJITOPUTMAMHU
pewieHus 3a1a4; yMeHue (OopMyIHpOBATh OINpe/eIeHus,
aKCHOMBI

U TEOpEeMbl, NMPHUMEHATh HUX, NPOBOJIUTH JIOKa3aTeJIbHbIE
paccyX/IeHUs B X0JIe pelIeHUs 3a/1a4;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIHS,
HenpepbiBHasE (YHKIUS, MPOU3BOJHASA, IEepBOOOpa3Has,
ONpEEIIEHHBIM NHTETPAJl; YMEHUE HAXOAUTh MTPOU3BOJIHBIE
JJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YS  CIIPAaBOYHBIE
MaTepHalIbl; HCCIEA0BATh B MPOCTEHINNX Cirydasx GyHKIHH
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rpaMOTHOCTH B Pa3JIMYHBIX
KN3HCHHBIX CUTYyalUAaX

- OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTENISAM
U (WIK) ApYyruM 4iieHaM CeMbH, CO3JaHHI0 CEMbH Ha
OCHOBE  OCO3HAaHHOIO  IPHUHATUS  LIEHHOCTEH
CEMEHHON XU3HU B COOTBETCTBHM C TPAAUIMSIMHU
HapoaoB Poccuu;

MetanpeameTHbIe pe3ynbTaThl T0JKHBI OTPaXaTh:
OBnazneHne  YHUBEPCAIBHBIMH  PETYJISATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3alUs:

- CaMOCTOSITEIBHO OCYIIECTBIIATH [MO3HABATEIHHYIO
JeSITENIbHOCTb,  BBIABJISATH  MPOOJIEMBI, CTaBUTh
u dbopMynupoBath COOCTBEHHBIE 3a/1a4u
B 00pa3oBaTeNbHON MAEATENBHOCTH W JKU3HEHHBIX
CUTyallUsX; CaMOCTOSITEIbHO COCTABJIATH IIJIaH
pelieHus MpoOJaeMbl €  Y4ETOM  HMMEIOIIMXCS
pPECyYpCoB, COOCTBEHHBIX BO3MOXKHOCTEH
U [IPE/INIOYTEHUH; 1aBaTh OLICHKY HOBBIM CUTYaLIUsM;
0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MpUEMbI pedIeKCUU A OLIEHKH
CHUTYallUH, BBIOOpA BEPHOTO pEILICHMS;

- yMeThb OLEHUBaTh PHUCKU U CBOEBPEMEHHO
IIPUHUMATB PELIEHUS 110 UX CHUKECHHUIO;

B) AMOLIMOHAJIbHBIN MHTEJUIEKT, MpeAroararwiui
c(hOpMUPOBAHHOCTH:

BHYTPEHHEI MOTHBAIIMU, BKJIIOYAIOLIEH CTpEMIICHHE
K JOCTH)KEHHIO LEeIM U YCHexy, ONTHUMHU3M,
VMHUIMATUBHOCTb, YMEHHE JE€HCTBOBATH, HCXOA
U3 CBOMX BO3MOXKHOCTEH;

- HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHHMATh
SMOILIMOHAIBHOE COCTOSIHUE JPYTUX, YUYHUTHIBATh
€ro  IpU  OCYUIECTBIEHHH  KOMMYHMKAIUH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh
BBICTpPAaUBaTh OTHOIIEHUS C JPYTMMH JIIOAbMH,

Ha MOHOTOHHOCTH, HAXOJHUTh HauOOJbIIINE
U HauMEHbIME 3Ha4YeHHs (QYHKIHM;, CTpOUTh TIpaduku
MHOTOYJICHOB C WCTOJIb30BaHUEM amnrmapara
MaTEeMaTHYeCKOIr0 aHaIKu3a; MPUMEHSATh MPOU3BOJHYIO MPH
pelieHun 3a1a4
HAa JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIC 33/1a4H
Ha HauOOJBIINE U HAUMEHBIINE 3HAUCHUS, HA HAXOXK/CHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
byHKIMS, MOKazareiabHas (QYHKIUS, CTEeNeHHas (QyHKIUS,
norapudmmaeckas GyHKIHS, TPUTOHOMETPHYCCKHE
byHkMM, obpaTHbie (YHKIMH; YMEHHE CTPOUTH Trpaduku
W3YYCHHBIX  (DYHKIHMHA, WCIIOJIB30BaTh TpaQuKd TpH
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IIPU PEIICHUH 33124
U3 IPYrUX YIeOHBIX ITPEIMETOB U 33]1a9 U3 PCATLHOM KU3HH;
BbIpaXkaTh OpPMyJaMH 3aBUCUMOCTU MEXIY BEINUYUHAMU;
[1PG6. YMmenue pemarb TEKCTOBBIC 3a/1a4M PAa3HBIX THIIOB (B
TOM YHCJI€ Ha TPOLEHTHI, JOJIM U YacTH, Ha JBIDKEHUE,
paboTy, CTOMMOCTH TOBapOB M YCIYT, HAJIOTH, 33Ja4l W3
o0nacTu yrnpaBieHHs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH);
COCTaBIISITh BBIPAXKCHUS, YPaBHCHHS, HEPAaBEHCTBA M HX
CHUCTEMBI TIO YCIOBHIO 3aJaud, HCCIEAOBAaTh MOIy4YEHHOE
peIIeHre U OIEHUBATh MPABIOIO00HOCTh PE3yIbTATOB;
[IP67. VYmeHue omnepupoBaThb MOHATHAMM: CpeJlHEe
apudmernyeckoe, MeauaHa, HawOOJbIIEE W HAaUMEHBIIICES
3HAUYCHUS, pa3Max, JIUCIEPCHS, CTAaHIAPTHOE OTKIIOHCHHE
YHCIOBOTO HaboOpa; yMEHHUE U3BIIEKATh, HHTEPIIPETUPOBATH
nH(pOpMAIIMIO, TPEJACTABICHHYI0O B  Tabimumax, Ha
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBa pealbHbIX
MIPOIIECCOB W SIBJICHUM; TIPEJCTABIIATH HWHQPOPMAIUIO C
MOMOIIBI0  Ta0mMIl W JAWarpaMM;  HCCIEIOBATh
CTaTHCTHYECKUE JIaHHBIC, B TOM YHCJIC C NPUMCHCHHEM
rpadUYecKuX METO/I0B U JIEKTPOHHBIX CPECTB;
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3a00THTHCH,
KOH(JIUKTBI

IpOSBIATE MHTEPEC U paspeliarb

[1PG8. YMenue onepupoBaTh MOHATUSIMU: CIIYYaHBIN OIBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4ailHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTH C  MCIIOJIb30BAaHUEM
rpaMuecKux METOJ0B; MPUMEHATh (HOPMYJIbI CIIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
GbopMynbl NpU pELIEHUU 337ay; OLEHHBATh BEPOSTHOCTH
pealIbHbIX COOBITHI; 3HAKOMCTBO
CO ClIy4ailHbIMM BEeIMYMHAMU; YMEHHUE IPUBOIUTH IPUMEPHI
NPOSIBJIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUId pelIeHus 3a/ayd, paclo3HaBaTb MaTeMaTHYECKue
(baKTbI

U MaTeMaTH4YeCKUe MOJEIH B IPUPOIHBIX M OOLIECTBEHHBIX
SBIICHUSX, B HCKYCCTBE, YMEHHE IPHBOIUTH IPHUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUUCKOM UM  MHPOBOM
MAaTE€MaTUYECKON HayKu

OK 04. S¢dexTuBHO
B3aHMOJICHCTBOBATh

U paboTaTh B KOJJIEKTHUBE
1 KOMaH]IE

JluyHOCTHBIE  pe3yabTaThl  JOJKHBI ~ OTPaXKaThb
B YaCTHU: [IEHHOCTH HAYYHOT'O MO3HAHUS: OCO3HAHUE
LEHHOCTH HAYYHOM JEsATENbHOCTH, TOTOBHOCTH
OCYILECTBIISATh MPOECKTHYIO M HCCIEI0BATEIbCKYIO
JeATEeTbHOCTh UHANBUIYAIBHO U B TPYyMIE
MertanpeameTHbIe pe3yabTaThl TOJDKHBI OTPaXaTh:
OBnajeHue yHUBEPCATIbHBIMA KOMMYHUKATHBHBIMHU
NEUCTBUSIMH:

0) cOBMeCTHas JIeSITEIIbHOCTD:

- TIOHUMaTh ¥ WCIOJb30BAaTh IMPEUMYINECTBA
KOMaHJAHOW M MHIMBUyaIbHOU paboThI;

- TIPUHUMATh I COBMECTHON JIeATEeIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEUCTBUS 1O €€
IOOCTIKEHUIO: COCTaBJISTH IJIaH JIeHCTBHH,
pacupenensaTh pojau ¢ y4eTOM MHEHHI Yy4aCTHHKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

[IP67. VYmeHue omnepupoBaThb MOHATHAMM: CpeJlHEe
apudmernyeckoe, MeauaHa, HauOousblliee U HaUMEHbIIEE
3HAYEHMs, pa3Max, JUCIEPCHUs, CTAaHIAPTHOE OTKIOHEHHE
YHICJIOBOr0 Habopa; yMEHUE U3BJIEKATh, HUHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIeHHYH0 B  Tabiaumax, Ha
quarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
IPOLIECCOB U SIBJICHMH; MPENCTaBIATh HH(POPMALHIO C
MOMOUIbI0  TabnMIl W JAWarpamm; HCCIIEN0BATh
CTaTUCTUYECKHUE HaHHBIE, B TOM 4YHUCJIE C MPUMEHEHHUEM
rpadUyecKuX METO/I0B U SJIEKTPOHHBIX CPEJICTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIyYalHbIN OMBIT
U CIIy4aitHo€ COOBITHE, BEPOSTHOCTh CIYIallHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSATHOCTb C  HCIIOJIB30BAHUEM
rpaduyecKux METOAOB; MPUMEHATH (HOPMYIIbI CIIOXKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (AaKThl U
GbopMyIbl MpU pelIeHUH 3a]ad; OLEHUBATh BEPOATHOCTU
peasbHbIX  COOBITHH; 3HAKOMCTBO CO  CIIyYalHBIMH
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OsgnaacHue
NEUCTBUSIMU:
T') IpUHATHE ceOs U IPYTHX JIIOJCH:

- IpUHUMATh MOTUBBI U apTYMEHTBHI IPYTUX JFOACH
MIpU aHAJIU3€ PE3YJIbTATOB JAEATEIbHOCTH;

- TpU3HABaTh CBOE MPABO M MPABO JIPYrUX JIOACH
Ha OIIMOKMU;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHUP C TO3UITUH
JIPYroro 4yeaoBeKa

YHUBEPCAIbHBIMA  PETYJISTUBHBIMU

BEJIMYMHAMU; YMEHHE MPUBOIAUTH MPUMEPHI MPOSBICHUS
3aKOHa OOMIBIINX quces B MIPUPOIHBIX
1 OOIIICCTBEHHBIX SIBJICHUSX,

[1P614. YMmenue BoIOMpaTh MOAXOAAIINN H3YICHHBIA METO/
JUIs  pellieHUs] 3a7aud, pacro3HaBaTb MAaTEMAaTHUYECKUE
(bakThl

1 MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; yMEHHE NPUBOIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUH POCCUHCKOM UM MHUPOBOU
MaTE€MaTUYeCKON HAyKu

OK 05. OcymectBisTh
YCTHYIO U  IHUCbMEHHYIO
KOMMYHHKAIUIO

Ha TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoi denepannn
C ydyeToM ocoOeHHocTel
COLIMAJILHOTO U KYJIBTYPHOI'O
KOHTEKCTa

JIM9HOCTHBIE  PEe3yJbTaThl  JTOJDKHBI
B YAaCTH: 3CTETHYECKOTO BOCITUTAHHUS:

- OCTETHUYECKOE OTHONICHHE K MHUPY, BKIIOYas
ACTETHKY ObITa, HAYYHOTO M  TEXHUYECKOTO
TBOpYECTBA, CIOPTa, Tpyda U OOMICCTBEHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTHh BOCHPHHHUMATH PA3JIMYHBIC BHIBI
HCKYCCTBa, TPAIHUIINH U TBOPYECTBO CBOETO U APYTUX
HApOJIOB, OIIYIIATh SMOIMOHAIBHOE BO3JICHCTBHEC
HCKYCCTBA,

MertanpeamMeTHbIe pe3yIbTaThl JJOJKHBI OTPAXKATh:
OBnaneHre yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH
NEUCTBUSIMH:

a) oOmeHue: - OCYIIECTBIATh KOMMYHHKAIIUU
BO BceX cepax KU3HU;

- pacro3HaBaTh HeBepOaldbHBIE CpEACTBAa OOIICHMUS,
MMOHUMATh 3HAYEHUE COIMAJTEHBIX 3HAKOB,
pacmo3HaBaTh MPEIMOCHUTKU KOH(IUKTHBIX
CUTYaIlU{ ¥ CMsITYaTh KOH(DIUKTEHI;

- pPa3BepHYTO M JIOTUYHO WH3JaraTh CBOIO TOYKY
3pEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OTpaXkaThb

I1P61. Bnanenue merogamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
pewieHus 3a1a4; yMeHue (OpMyJIMpOBATh OINpE/eIeHus,
aKCHOMBI ¥ TEOPEMBI, MPHUMEHATh WX, HPOBOIHUTH
JI0Ka3aTesIbHbIC PACCY)KICHUS B XOJI€ PELICHUS 3a/iay;
[1P68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHBIN OIBIT
U CIy4aiiHOE COOBITHE, BEPOATHOCTh CIY4alHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpadMuecKux METOJIOB; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AaKThl U
dbopMynbl NMpU pEHIEeHUH 337a4; OLEHMBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HaKOMCTBO
CO CITy4yailHBIMH BETMYMHAMU; YMEHHE PUBOIUTH IPUMEPHI
NPOSIBJICHUST 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOILIECTBEHHBIX SIBJICHUIX;

[1P69. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYT'paHHBIN yrod,
CKpelIMBaroIuecs npsIMbIE, NapauIeIbHOCTb u
NEPIEHIUKYIAPHOCTD MPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY MPSAMBIMH, YTOJI MEKY MPIMOU
U IUIOCKOCTBIO, YIOJl MEXKY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKHU

JI0 IUIOCKOCTH, PaCCTOSTHUE MEXAY IPSIMBIMH, PACCTOSIHUE
MEXIY IJIOCKOCTSIMU; YMEHHE HCIIOIb30BATh NPH PEIICHUHN
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3a71a4 U3y4eHHbIe (DaKThl U TEOPEMBI TNIAHUMETPHUU; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;
I1P610. Ymenue onepupoBarh MOHATUSIMU: MHOTOTPAHHUK,
CeUYeHHE MHOTOrpaHHHUKA, KyO, Mapaiesenures, npusma,
nupamuia, Gurypa M MOBEPXHOCTh BpAllCHHsS, IHJIUHJD,
KOHYC, map, cepa, ceueHus PUrypsl BpaiieHus, iI0CKOCTb,
Kacaromasicss  chepbl, IMIUHApPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPAMU[bI, MPU3MBI, KOHYCa, UWIMHJpA,
mwiomank  chepe, 00beM  Kyba, MPSIMOYTOJIBLHOTO
napajuieNienunena, TupaMubl, IPU3Mbl, HUIUHAPA, KOHYCA,
niapa; yMEHHE n300pakaTh MHOTOTpPaHHUKHU
Y ITIOBEPXHOCTH BPALICHUS, UX CEUEHUS OT PYKHU, C TOMOIIIBIO
YEpTE)KHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh [PaBUIIbHbIE MHOIOIPaHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATHUSIMHU: JBUKCHHE
B TPOCTPAHCTBE, MOAOOHBIE (UTYphl B TPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOMIAJEH IIOBEPXHOCTEN H
00BeMOB MOJOOHBIX GUTYp MPH PELICHUHU 3a]1aY;

[1P612. YMeHue BBIUUCIATH T€OMETPUYECKHE BEINYMHBI
(nmuHa, yroj, IJIomanab, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCTOJIb3Ys U3y4eHHbIE (DOPMYJIIBI U METO/IBI;

I1P613. YMeHue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS
CUCTEMA KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJISpPHOE NPOU3BEICHHUE, YTOJ
MEXJIYy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpPa Ha 4YHCIJIO; HAaXOIUThb C TIOMOIIBIO H3YYEHHBIX
dbopMynl KOOpPAMHATHI CEPEIUHBI OTpe3Ka, PACCTOSHUE
MEXIY JIBYMSI TOUKaAMU;

[1P614. YMmenue BoIOMpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIS  pellleHUs 3aJadd, paclo3HaBaTb MAaTEeMaTHYECKUE
(bakKTbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; yMEHHE MPHUBOAUTH TNPUMEPHI
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MAaTE€MaTUYeCKUX OTKPBITUH POCCUHCKOM UM MHPOBOU
MaTEeMaTHYECKON HAYKU

OK 06. [IposiBiisiTH
IPaKJaHCKO-
MaTPUOTHYECKYIO TO3UIIUIO,
JEMOHCTPUPOBATh
OCO3HaHHOE MIOBEJICHUE
Ha  OCHOBE  POCCHICKHX

JyXOBHO-HPABCTBEHHBIX
IEHHOCTEH, B TOM YHCJIIE

C y4Y4eTOM TapMOHU3aLUU
MEKHALMOHAIbHBIX

u MEXPETUTNO3HBIX
OTHOILEHUH, [IPUMEHATD
CTaHapThl
AHTUKOPPYILIHOHHOTO
IIOBE/ICHHUS

JImgyHOCTHBIE PE3YJIbTAThI JOJI2KHBI OTpaXaTb
B 4aCTH:
- I'pa)KIaaHCKOI' o BOCIIUTAaHUA: IIPUHATHC

TPaJUIIMOHHBIX HAIIMOHABHBIX, OOIEUEIIOBEUECKUX
T'YMaHUCTUYECKUX U JEMOKPAaTHYECKUX LIEHHOCTEN;
-IATPUOTUYECKOTO BOCIIUTAHMSL:

LIEHHOCTHOE OTHOLIEHME K TIOCYJapCTBEHHBIM
CUMBOJIaM,  HMCTOPMYECKOMY U  IPHUPOJAHOMY
HAcJIEQUIO, TaMATHHUKAM, TPAOULMUAM HapoJOB
Poccenn, noctrxkennsm Poccnn B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTHUSAX U TPYAE;

MertanpenmeTHble pe3ysbTaThl JAOKHBI OTPa)KaTh:
OBnaneHne  yHUBEPCAIBHBIMM  PETYJIATUBHBIMU
JNEHCTBUSIMU: B) SMOLMOHAJIBHBIA  HMHTEIIEKT,
npenonararoIui copMUpOBaHHOCTb!
--CAMOCO3HAHUS,  BKJIIOYAIOIIETO0  CHOCOOHOCTh
MIOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUACTH
HaIpaBJICHUs pa3BUTHSA cOOCTBEHHOM
HMOIMOHAIBHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

- CaMOpEryJIMpOBaHUS, BKJIIOYAOIETO
CaMOKOHTpOIIb, yYMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IMOBEJIEHHE, CIIOCOOHOCTh
aJaNTHPOBAThCS. K HSMOLMOHAIBHBIM HM3MEHEHUSIM
U TIPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;;

- BHYTPEHHEN MOTHBAIUH, BKJIFOYAIOLIEN
CTpeMJICHHEe K JOCTH)KEHHMIO LEeIHM U  YCHexy,
ONTUMU3M, MHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATD,
HCXOJISl U3 CBOUX BO3MOKHOCTEH;

- HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHHMATh
SMOIIMOHAIBHOE COCTOSIHUE OPYTHX, YUYUTHIBATh €T0

[1P61. Bnanenne MeromamMu J10Ka3aTEIbCTB, AJITOPUTMAMH
pemieHus 3a1a4; yMeHue (OpMYIHpPOBATH OINpPEEICHus,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOIUTH JOKa3aTEJbHbIE
paccyKIeHUs B XO/I€ PELICHUs 3aay;

[1P64. VYmenue omepupoBaTh MOHATHAMU: (DYHKIHS,
HernpepbIBHAss (QYHKLUUS, NPOM3BOJHAs, IepBOOOpa3Hasi,
OINpE/ENICHHBI NHTETpall; yMEHHE HAXOJUTh IIPOU3BOJIHBIE
JJIEMEHTApHbIX  (DYHKIMI,  HUCHOJB3ysd  CIIPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINNX CITydasx QyHKIUH
Ha MOHOTOHHOCTb, HaXO0JIUTh HauOoJbLINE
M HauMEHbINWE 3HaYeHHWs (YHKIHA; CTPOHUTH Tpa(HKH
MHOT'OYJICHOB c HCIOJIb30BaHUEM anmapara
MaTEeMaTHUYECKOIr0 aHalIu3a; IPUMEHATh NIPOU3BOJIHYIO IIPU
pelLeHnu 3aj1a4
Ha JIBIDKEHUE; pelaTh NIPaKTUKO-OpPUEHTUPOBAaHHbBIE 33/1a4H
Ha HauOoJIbIIMe U HAMMEHbIINE 3HAYCHUS, Ha HaXO0XIeHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a41 PA3HBIX TUIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JABHXKEHUE,
palboTy, CTOMMOCTb TOBapoOB M YCIIYT, HAJIOTH, 33Ja4d W3
00JacTy yrpaBiaeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTAaBIIAITh BBIPAXKCHUS, YPaBHEHMS, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIIOBHIO 3aJ]aud, HCCIEAO0BATH MOJYyUYEHHOE
peleHre U OLEHUBATh PaBAONOJ00HOCTh PE3YIbTATOB;
[IP67. VYmeHue omnepupoBaTb MNOHSTUSIMU: CpEIHEE
apumeTnyeckoe, MeauaHa, HauOoJsblllee W HAUMEHbIIEe
3HAYEHMs, pa3Max, IUCIEPCUs, CTaHJApTHOE OTKIOHEHHE
YHUCIOBOr0 HAbOpPa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uH(pOpMaLlMIO, TPEICTaBICHHY0O B  TalOnuiax, Ha
JuarpaMmax, rpaukax, OTpakarollyro CBOWCTBA peaslbHbIX
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IIPH OCYIIECTBICHUN KOMMYHHKAIIMH, CIIOCOOHOCTH
K COYYBCTBUIO M COTIEPEIKUBAHUIO;

- COIIMATILHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh
BBICTPaWBaTh OTHOIICHUS C JPYTMMHU JIIOJbMH,
3a00TUTBCS, TPOSBIATH HWHTEPEC M pa3peimiaTh
KOH(JIUKTBI

MPOLIECCOB U SIBJICHUW; TPEICTABIATh HHPOPMAIUIO C
MOMOUIbI0  Ta0nMll W JAWarpamm; HCCIIE10BATh
CTaTUCTUYECKHUE JTAaHHBIE, B TOM qucyie
C NpUMEHEHHEeM TIpadUYEeCKuX METOJIOB M 3IIEKTPOHHBIX
CPEICTB;

ITP68. YMenue onepupoBaTh MOHATUSIMHU: CIIYYAHHBIA OIBIT
U cIydyaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOSTHOCTh C  HCIOJIb30BAHUEM
rpaUueCcKuX METOOB; MPUMEHSATh (DOPMYIIBI CIIOKCHHS H
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKTBl U
(dbopMyBl MpU pEUIEHUU 3a/]ad; OLIEHUBATh BEPOSITHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CITyYallHBIMU BEJIMYMHAMU; YMEHHE ITPUBOAUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOJHBIX
1 OOIIIECTBEHHBIX SIBJICHUSAX;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
Il pElIEeHHs] 3a/aud, paclo3HaBaTh MAaTEMaTUYECKUE
(bakThbI

Y MaTeMaTUYECKHE MOJIENIN B MPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPUBOJUTH MPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHCKOW UM MHPOBOM
MaTE€MaTUYeCKON HayKu

OK 07. CopxeicTBOBaTh
COXPAaHEHMIO  OKpYXaroIei
cpensl,
pecypcocOepexeHuto,
MIPUMEHSTh 3HaHUS
00 U3MEHEHMH KJIMMAaTa,
IIPUHIAIIBI OepexKIIMBOTO
MPOU3BOJICTBA, SPPEKTUBHO
JENCTBOBATH

B UpE3BbIUAIHBIX CUTYAIHIX

JInyHOCTHBIE  pe3ynbpTaThl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOTIO BOCIIUTAHHUS:
- aKTUBHOE HENPUATHE ICHCTBHM, IPUHOCIIIUX BPEL
OKpYXKarollleu cpee;

- yMEHHE TPOTHO3UPOBATh HEOIArONpUSATHBIE
DKOJIOTUYECKHUE IIOCIEACTBUS IPEANPUHUMACMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paclIUpeHue ONbITa ACATENBHOCTH IKOJIOIMYECKON
HaIlpaBJIEHHOCTH;

MeranpeamMeTHble pe3ynbTaThl AOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
IIO3HABATEJIbHBIMU JIEHCTBUIMMU:

OTpaXkaThb

[1P61. Bnanenune Meromamu J0Ka3aTeIbCTB, AJITOPUTMAMHU
pemieHus 3a1a4; yMeHue (opMyIMpOBATh OINpe/EIeHus,
aKCHOMBI

U TEOpEeMbl, MPUMEHATh MX, MPOBOJUTH JOKa3aTelbHbIE
paccyX/IeHUs B X0JIe pELIeHUs 3a/1a4;

[1P64. VYmeHue omepupoBaTh MNOHATHAMU: (DYHKIHS,
HenpepbiBHasE (YHKIUS, MPOU3BOJHASA, IEepBOOOpa3Has,
ONpEEIIEHHBIM NHTETPaAJl; YMEHHE HAXOAUTh MTPOU3BOJIHBIE
AJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YyS  CIIPAaBOYHBIE
MaTepHalibl; UCCIEA0BATh B MPOCTEHINNX CIydasx GyHKIUU
Ha MOHOTOHHOCTb, HaXOAUTb HauOoJIbIINE
U HauMEHbIIWE 3HaYeHHs (YHKIMA; CTPOUTH TpaduKH
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0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- pa3pabaTbIBaTh IUJIaH PEIICHUs TPOOIEMBI C yYETOM
aHanm3a UMEIOITIXCS MaTepUaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

- OCYUIECTBIISITh  IIEJICHANPABICHHBIN
nepeHoca  CpeacTB U CIocoOoB

B IIPO(HEeCCHOHATILHYIO CPEy;

- yMeTh MEPEHOCUTh 3HAHMS B I103HABATEIbHYIO
Y TIPAKTHYECKYIO 00JIACTH KU3HEACITCITbHOCTH;
OBnaseHrve  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
JICUCTBUSIMU:

0) CaMOKOHTPOJIb:

- J1aBaTh OIEHKY HOBBIM CHTYyalHMsIM, BHOCHUTH
KOPPEKTUBBI B JIESITeNIbHOCTbD, OLICHHBATH
COOTBETCTBUE PE3YJIHTATOB IEJISIM

IIOUCK
JNEUCTBUSA

MHOT'O4YJICHOB c HCII0JIb30BAHUEM anmnapara
MaTEeMaTHYECKOIr0 aHaIKu3a; MPUMEHSATh MPOU3BOJHYIO MPH
perieHnun 3a1a4y

Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTUPOBAHHBIE 3a]jaul
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XK/ICHHE
IyTH, CKOPOCTU U YCKOPEHMUS;

ITP65. YMeHue omnepupoBarh IMOHATUSAMHU: pallMOHAJIbHAS
byHKIMS, TTOKa3aTenbHass (QYHKIUS, CTENCHHAs (PYHKIUA,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKUE
byHkuM, obpaTHble GYHKIMH; YMEHUE CTPOUTH TpaduKu
U3y4eHHBIX  (DYHKIMHA, WCHONB30BaTh TpaQuKH IpH
M3y4YEHHUH MTPOLIECCOB U 3aBUCUMOCTEH, NIPH PEIIEHUH 3a/1a4
U3 IPYruX Y9eOHBIX MPEIMETOB U 33124 U3 pEaTbHON KHU3HH;
BbIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUYNHAMU;
[1P66. YMeHnue peniath TEKCTOBBIE 3a/1a4K PAa3HbBIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, OJU M YacTH, Ha JIBUXKCHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3
00J1acTH ypaBJIeHUs JIMYHBIMU U CEMEHHBIMU (prHAHCAMN);
COCTaBIJIATh BBIPAKEHUS, YpPaBHEHUS, HEPABEHCTBA M HUX
CHUCTEMBI TI0 YCJOBHUIO 33JayM, UCCIEA0BATh IMOJy4YEHHOE
pelIeHNe U OIEHUBATH MPABAONOJO0OHOCTh PE3YIbTATOB;
[TP68. YMeHnue onepupoBaTh MOHATUAMU: CITy4alHbIH OIBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIYUCIATH BEPOSTHOCTb C HCHOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYJIIBI CIIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
dbopMynbl MpU pEHIeHUH 337a4; OLEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HaKOMCTBO
CO CITy4ailHBIMH BETMYMHAMU; YMEHHE IPUBOIUTH TPUMEPHI
NPOSIBJICHUST 3aKOHAa OOJBIIUX YHCET B MPHPOIHBIX
U OOILIECTBEHHBIX SIBJICHUSIX;

[1PGY. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,
IUIOCKOCTB, MIPOCTPAHCTBO, JBYT'paHHBIN yrod,
CKPEIMBAIOIINECS psIMbIe, napayIeIbHOCTh "
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NEPIEHIUKYJISIPHOCTD IPSIMBIX
U TUIOCKOCTEH, yroi MeXay NpsIMbIMH, YTOJl MEKIY IPIMOM
U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOUYKHU

JI0 IUIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEX]y IIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh IIPU PEIIEHUH
3a71a4 U3y4eHHbIe (DaKThl U TEOPEMBI TNIAHUMETPHUU; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;
I1P610. Ymenue onepupoBarh MOHATUSAMU: MHOTOTPaHHUK,
ceueHHe MHOIOrpaHHMKa, KyO, Mapajuleienuiesi, npusma,
nupamuia, GuUrypa M TMOBEPXHOCTh BpAICHUS, IMIMHJD,
KOHYC, 111ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacamomascs cdepsl, NWIMHApPA, KOHyCa, IUIOLIA]b
MOBEPXHOCTU MHUPaMU[BI, IPHU3MBI, KOHYCa, LUIMHJIPA,
wiomanps  cheppl, 00beM  Kyba, NPAMOYIOJIBHOTO
napauienenunena, IupaMu/ibl, IpU3Mbl, WINHAPA, KOHYCa,
mapa; yMeHue n300paxkaTh MHOTOTpaHHUKHU
Y [TIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEpTE)KHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;
YMEHHE PacliO3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBUIIbHBIE MHOTOIPaHHUKH;

[1P611 VYmenue onepupoBaTb MOHATHSIMU: JBUKEHUE
B IPOCTPAHCTBE, IMOAOOHBIE (QUIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOMIAJEH IIOBEPXHOCTEN H
00BeMOB MOAOOHBIX (PUTYp IIPU PEIICHUH 3a]1aY;

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHUE BEIMUMHBI
(uMHa, yroia, miomans, o0beM, IJIOIAab MOBEPXHOCTH),
UCIOJIB3YS U3yueHHBbIE (DOPMYIIBI M METOMBL;

[1P613. YMenue onepupoBaTh MOHATHIMHU: MPSIMOYTOIbHAS
CUCTEMa KOOpAHMHAT, KOOPJIWHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKAJISIPHOE IIPOU3BEIEHUE, YIOJ
MEXIy BEKTOpaMH, CyMMa BEKTOpOB, IPOU3BEICHHE
BEKTOpa Ha 4YHCJIO; HAaXOJIUTh C TOMOIIBIO H3YYEHHBIX
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dbopMynT KOOpPIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXIYy JBYMSI TOUKaMU;

ITP614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIl pELIEeHUs 3aJadd, pPacro3HaBaTb MATEMAaTHYECKUE
(baxTh

¥ MaTeMaTH4YeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; yMEHHE IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM UM  MHPOBOM
MAaTEMaTU4YECKON HayKu

1K
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoii padoThl O0bem B
yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 232

B T.4.

KOMOMHHMPOBaHHbBIE 3aHATUS 225

KOHTPOJIbHBIE pabOTHI 7

OcHOBHOe coiep:KaHue 198

IIpodeccnonaIbHO OPHMEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHue 34

NMPHUKJIATHOT0 MOIYJIA)

IIpomexyTouHas aTTecTauMsa (3K3aMEH) kel




2.2. TemaTu4eCcKMid IJIAH M COEPKAHUE TUCIIUTIIHHBI

Conep:xkanue yuyeOHOro Matepuasa (0OCHOBHOE M PO(ecCHOHATILHO

" HCPABCHCTBA

PCHICHUIO MAaTCMAaTUUYCCKHUX 3a/lad U 3a4a4 U3 PA3JIMYHBIX oOacreit HAayYKH U peaﬂBHOﬁ
*kn3HU. CHCTEMBI U COBOKYITHOCTH pallMOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB. Cucremsnl

HaumeHoBaHue pa3jie/ioB 4 . Oo0bem | Popmupyembie
u Tem OPHEHTHPOBAHHOE)", 1A0OpPaTOPHbIEC U MPAKTHYECKHE 3AaHATHS, NPUKJIATHON 4acOB | KOMIETCHIHH
MOYJIb (IIPH HAJTHYHUU)
1 2 3 4
OCHOBHOE cO/Iep:KaHue

Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18

Tema 1.1. Coneprxkanne yueOHOro Marepuania 2

Ilens u 3anaun mMaTemMatuky | Llenb U 3a7aun MaTeMaTUKU IPU OCBOCHUU CIIEUATbHOCTU. ba3oBble 3HAHUS U YMEHHUS

npu OCBOCHMHM | IO MaTeMaTUKe B MPO(ECCHOHATHHOM M B IMOBCEIHEBHOU AEATEIHLHOCTH. MHOXKECTBO,

CIELUAJIbHOCTH. onepaluu HajJ MHoOkecTBamu. Jluarpammel Ditniepa—BenHa. Mcnonb30BaHue TEOPETUKO-

MHOXecTBa U JIOTUKA MHOXECTBEHHOI'O ammapara [JjIsi ONUCAaHUs peaJbHbIX TMPOIECCOB W SBJICHUU B
npodeccHoHaNbHON JEeSITeNbHOCTH, MPU PEIICHWU 3a7ad W3 JPYTUX JUCIUILIMH. OK 01,
Onpenenenue, TeOpeMa, CIeICTBUE, T0KA3aTEIbCTBO OK 02,

Tema 1.2. Copep:xanue yueOHOro MaTepuana 2 OK 03,

Yycaa ¥ BEIYUCIICHUS Harypanenble u wnenble yucna. [Ipu3Haku AeIMMOCTH LENbIX 4Hcell. PanuoHanbHbIE OK 04,
yrcna. OOBIKHOBEHHBIE U JIECSITHUHBIE IPOOH, MPOILIEHTHI, 0ECKOHEUHBIE MEPUOTUNIECKUE OK 05,
npobu. ApudmMeTrhyueckre Orepanuyd ¢ paldoOHAIBHBIMU YHUCIaMH, TPeoOpa3oBaHUs OK 06
YHUCJIOBBIX BbIpaXeHUM. JlelicTBUTENbHBIE YKcla. PallMoHanbHBIE W UpPpalMOHAIbHBIC OK 07
yucina. ApudmeTudyeckue omneparuu ¢ JEHCTBUTETbHBIMU 4uciaamu. [IpubnumxEHubie nK...
BBIYMCIICHMS], IPABUIIA OKPYTJICHUS, TPUKUJIKA U OIIEHKA Pe3yNbTaTa BBIUNCICHUN

Tema 1.3 Coneprxanne yueOHOro Marepuania 4

ToxnecTsa u | ToxxaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHWsA. YpaBHEHUE, KOPEHb YypaBHEHUS.

TOXICCTBCHHBIC HepasenctBo, pemenne HepaBeHcTBa. Metoa uHTepBaioB. Pemenue neiabix U 1poOHO-

gfp306pa3OBaHHﬂ- paloHaJIbHBIX YpaBHEHUU M HepaBeHCTB. [IprMeHeHue ypaBHEHHII W HEpPaBEHCTB K

paBHEHHS

4 O6pasoBaTenbHas OPraHU3aLys BIIPABE CAMOCTOSTENLHO ONPEAENATh IOCIEN0BATENLHOCTh U3YUIEHUS PA3IENIOB U TEM, BXOMAIIUX B HHX, & TAKKE IIEPEPACTIPEAEIATH KOJMIECTBO
4acoB IS OCBOCHHS OOYyYAarOIIMMHCS YYEeOHOro Marepuana ¢ y4eTOM JIOTMKH (DOPMHUPOBAHHS MPEIMETHBIX PE3YJIbTAaTOB, OOIMHUX K MPO(ECCHOHAIBHBIX KOMIIETCHIIHH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUIMHAMHA 001Ie00pa30BaTenbHOI0 U 00MIenpoecCHOHATEHOTO IUKI0B yaebnoro miana Ol CITO
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JINHEMHBIX ypaBHEHUU. PelleHne npukiagHbIX 3a/1ad ¢ MOMOLIBIKO CHCTEMBI JIMHEMHBIX
YpaBHEHUH

IMPAKTUYCCKUX 3aJla4 U IPCACTABJICHUA JaHHBIX. CreneHs ¢ palrOHAJIBHBIM ITOKA3aTCJIEM.

Tema 1.4. IIpodeccnoHaibHO OPHEHTHPOBAHHOE COAEpP:KaHMEe (COAep:KaHHe TNPUKJIAJTHOIO 4
[IpouieHTHBIE  BBIYMCICHUS | MOAYJIfA)
B npodeccroHanbHbIX | [IpuMeHeHne apoOel M MPOICHTOB Ul PEUICHUS MPHKIAJHBIX 3a1ad U3 Pa3IHYHBIX
3a7a4ax oTpacieil 3HaHMA W peanbHONH JKW3HU. [IpUOMMKEHHBIE BBIYMCICHUS, MPaBUIIA

OKpYIJIEHUS, NPUKUAKA M OLEHKa pe3ysbTaTa BbIYMCIEHUH. PasHble crnocoOs

BBIUUCIICHUS] TPOLEHTOB. [IpOIeHTHBIE BBHIYMCIECHUS B MPOPECCHOHAIBHBIX 3a/1avyax.

IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3ajad U 3a1ad U3

pa3auyuHbIX 00JacTel HayKH U pealibHOM JKU3HU
Tema 1.5. Conepxanue yueOHOro MaTepuasa 2
IlocienoBaTenbHOCTH IlocnenoBaTenbHOCTH, CIOCOOBI 3amaHdsl  mociedgoBaTeilbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUH 1ocJe10BaTeNbHOCTH. ApudmMeTnueckass U reomerpuyeckas nporpeccu. beckonedHo

yObIBaromasi reomerpudeckas mporpeccus. Cymma OeCKOHEYHO  YOBIBArOIEH

reoMeTpuueckoil mnporpeccur. PopMysa CIOXKHBIX IpoueHToB. Mcmosb3oBaHue

IIPOrPECCUU JIJIsl PELICHUs] peaJIbHbIX 3a/1a4 PUKJIAJHOTO0 XapakTepa
Tema 1.6. Copepxanue yueOHOro MaTepuana 4
®yHKIMU U rpaduKu OyHkuus, cnocoObl 3aganus pynkunu. ['paduk pynknuu. B3aumuo o6parHbie GyHKIUH.

OO6nacTh omnpenesneHuss U MHOXKecTBO 3HaueHui ¢pyHnkuuu. Hymu @ynkun. Ipomexytku

3HAKONOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU

Konrtpoabnas pagora no pasaeiy 1.° BxogHoii KOHTpoIb
Pa3nes 2. Crenenn u kopuu. CTeneHHas, NOKa3aTeJbHas M Jjorapupmuyeckas GyHKuuu 42
Tema 2.1. CozeprkaHue yaeOHOro MaTepHana 4 OK 01,
Apudmerndeckuit KOpeHb Apudmernueckuil KopeHb HaTypanbHOH cremeHu. J[leiicTBus ¢ apudmMeTHuecKuMU OK 02,
N—O0# CTETICHM. KOpPHSIMHM N—OW CTEIICHH. OK 03,
Tema 2.2 Coneprxanue yueOHOro MaTepuasa 4 OK 05,
Crenenu. CtannapTHas Crenensb ¢ uenbiM nokaszareneM. CtannaptHas (opma 3anucu AeCTBUTEIBLHOTO YHCIIA. OK 06,
dopma 3amucu Hcnonb3oBanue mnoaxofsmeil GpopMbl 3amucu J€HCTBUTENBHBIX YUCEN JUIS PELIeHHS OK 07
NEUCTBUTEILHOIO YHCIIa IIK...

5 Yacel KOHTPOJIBHBIX pabOT yYTEHEI B COJAEPKAHUN YIEOHOTO MaTePHAa U BXOIAT B OOIIEE KOJIUIECTBO YACOB 110 Pa3ely
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CpoiictBa crenenu. IlpeoGpa3oBanue CTEIIEHU C

palliOHAJIbHBIM ITOKA3aTCJIEM

BBIP@XKEHHH, COAEpKAIIUX

Tema 2.3. Copepxanne yaeOHOro MaTepuana 2
Crenennast GyHKIIHIS CrenenHasi pyHKIMS C HATypaJbHBIM U IIeNIbIM TMoOKa3areneM. E€ cBoiicTBa u rpadux.
CBoiicTBa U rpad)uK KOpHS N-0i CTENEHU
Tewma 2.4. Uppanmonanpabie | Copeprkanrue yaeOHOro Marepuana 6
YpaBHEHMsI M HEPABEHCTBA | Pemenne uppanvoHaIbHBIX YpPaBHEHUH M HEPABEHCTB
Tema 2.5. Ilokazarenbnblie | Comeprkanre yueOHOTO MaTepraia 6
ypaBHEHMs U HepaBeHCTBA | [lokasaresbHbIe ypaBHEHHUS U HEPABEHCTBA
Tema 2.6. Copepxanue yaeOHOro Marepuaa 6
Jlorapugm uncna. Coiictsa | Jlorapupm uucna. JlecaTuunble W HarypajibHble Jorapudmel. I[IpeoOpasoBanue
JorapugmMoB BBIpOKEHUH, COJIEpKAIIUX JIOTapu(PMBbI
Tema 2.7. IlokazarenspHas | Comep:xaHue yueOHOTo MaTepuana 8
u norapudmuueckas | [TokazatenpHass ¥ sorapudmuueckas (OyHKIMH, WX CBOWCTBA ©  TrpaduKH.
byHKIIH, ypaBHeHHs, | Jlorapudmudeckre ypaBHEHHS U HEPABCHCTBA
HEpaBEHCTBA
Tema 2.8. IIpodeccnonasibHO OPHEHTHPOBAHHOE COAepP:KaHMEe (COoAep:KaHHe TPHUKJIAJTHOTO 4
Jlorapudmsl B ipupoie MO/1YJIfA)
U TEXHHKE [Tpumenenue norapugma. Mcropus pazButus mareMaTuku. Jlorapudmudeckas crnupaib
B npupoae. Ee maremarndeckue cpoiictBa. Mcmonbp3oBanue rpaukoB GyHKIWNA s
HCCIIEIOBAaHMs ITPOLIECCOB U 3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MIPU PELLICHUH 33]a4 U3
pa3anyuHbIX 00JacTel HAYKH U peasibHOM KU3HU
Tema 2.9. Conepxanue yueOHOro MaTepuasia 2
[Ipumenenne ypaBHeHHUH, Hcnonb3oBanue rpadukoB (YHKUUN Ui pelIeHHs YpaBHEHUN U JIMHEHHBIX CHCTEM.
CHCTEM M HEPAaBEHCTB [IpumeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHHIO MAaTEMAaTUYECKHUX 337134 H
K PEUICHUIO 33124 3aJ1a4 U3 pa3IMYHBIX 00JacTell HAYKU M peabHOU JKU3HU
Kourpoabsnas padora no pazueny 2
Pa3nes 3 Ilpsimble M JIOCKOCTH B POCTPaHcTBe. KoopaAMHATHI H BEKTOPBI B IPOCTPAHCTBE 30 OK 01,
Tema 3.1. Coneprxanne y4eOHOT0 MaTepuana 4 OK 02,
Ilosropenue mnanuMerpuu. | OcHoBHbIE (GUTYpbI, (GaKTBl M TeopeMbl IUTaHUMEeTpuH. OCHOBHBIE MOHSTHUSA OK 03,
OcHOBHBIE IIOHATHA | cTepeoMeTpud.  Touka, TmpsMas, IJIOCKOCTh, MpocTpaHcTBO.  [loHsATne 00 OK 05,
CTepeOMETpUH aKCMOMAaTHYECKOM MOCTPOSHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 OK 07
HUX IIK...
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Tema 3.2.

[IpsiMbIe ¥ TUIOCKOCTH

B MIPOCTPAHCTBE.
[TapayieIbHOCTh  TIPSIMBIX,
OpsIMOM ¥ IUIOCKOCTH,
IUIOCKOCTEH

Cojnepxkanne y4eOHOro MaTepHuaia

B3aumHoOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, TapaJLIEIbHbIE U
CKpeluBaromuecs npsamele. [lapamienbHOCTh NPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
IapajuleJIbHble  MpsMBIE B IPOCTPAHCTBE, IMAPALIEIBHOCTh  TPEX  MPSMBIX,
[IapaJUIEIbHOCTh IIPSAMOM M IUIOCKOCTH. YTIUIBI C COHAIIPaBICHHBIMU CTOPOHAMH, yroOJl
MEXNYy MpsAMBIMH B HPOCTpaHCTBEe. [lapanenbHOCTh INIOCKOCTEH: IapaliesIbHbIE
IIJIOCKOCTH, CBOMCTBA NAapaJUICNIbHBIX IUIOCKOCTEH. IIpocreiiime NpoCTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTH: TETPa’p, KyO, Mapajuienenumnes, HOCTPOCHUE CeUeHHH

Tema 3.3.
[leprieHUKyYIAPHOCTD
TIPSIMBIX

M IIJIOCKOCTEH

Copnepxkanre y4eOHOro MaTepHuaia

[lepneHIuKyNISIpHOCTh MPSAMOM M  IUIOCKOCTU: MEPHEHIUKYISIpPHBIE TMpPSMbIE B
MPOCTPAHCTBE, NPSIMbIC MapaJlICIbHBIE U TMEPIEHIUKYISIPHBIE K TUIOCKOCTH, MPU3HAK
MEPIEeHIUKYIAPHOCTA MPSMOM U IIOCKOCTH, T€opeMa O MPsIMOW MepreHANKYISIPHON
IJIOCKOCTH

Tema 3 .4.
Vsl MeXAy NPSIMBIMU
U IUIOCKOCTSAMHU

Copep:xanue yueOHOro MaTepuana

Yribel B NPOCTPAHCTBE: YroJdl MEXAY HPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIA YIoOJI,
JIMHEMHBIN yToJI IBYTPaHHOTO yriia. [lepnenauKymnsap 1 HakJIOHHbIE: PACCTOSIHUE OT TOYKU
710 TUIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TIIOCKOCTH, POCKIHS (PUTYpPBI HA TUIOCKOCTb.
[lepneHIUKYIAPHOCTE IIIOCKOCTEN: NMPU3HAK MEPIEHIUKYIAPHOCTH JBYX IUIOCKOCTEH.
Teopema 0 TpEX NepHeHANKYIIIpax

Tema 3.5.
KoopauHnaTs! 1 BEKTOpBI
B [IPOCTPAHCTBE

Copep:xanne yueOHOTo MaTepuana

Bektop Ha miockoctH M B mpocTpaHcTBe. CII0OKEHME W BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BekTopa MO TPEM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBuino mapamienenunena. PenieHue 3amad, CBA3aHHBIX C IPUMEHEHHUEM
IIpaBUJl ACUCTBUI ¢ BeKTOpaMH. [IpsMoyronbpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiimue 3agaun B KOOpAUHATaX. YTOJI MEXIY BEKTOpaMHU.
CkansipHO€ TIpOM3BEACHHE BEKTOPOB. DBblunclieHHWE YIIoOB MEXAy MNPSMBIMH U
10cKocTsiIMU. KoOpiMHAaTHO-BEKTOPHBIN METOJ IPU PELIEHUH T'€OMETPUUECKHX 3a]a4

Tema 3.6.
[IpsimMble 1 TIOCKOCTH
B HpaKTI/I‘—IeCKI/IX 3agadyax

IIpo¢eccnonaibHO OPHEHTHPOBAHHOE COAEpPKaAHUE (CONePKAHME TPUKIIATHOTO
MOJLYJIst)

Pacmonokenne mpsMBIX W TIIIOCKOCTEH B OKpYXaromeM Mupe (Mpupojie, UCKYCCTBE,
apXUTEKTYype, TEXHHKE). Penenre npakTHKO-OpUeHTUPOBAHHBIX 3a/1a4

Tema 3.7.

Coneprxanne y4eOHOT0 MaTepuania
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Pewenne 3anau. Ipsmele
U IJIOCKOCTH, KOOPIMHATBI
Y BEKTOP

Pemrenue 3a1au Ha Hax0XKJIEHUE TEOMETPUUECKUX BEJIMYMH C UCIIOJIL30BAHUEM aIllapara
BEKTOPHOM aJreOpsl

KonTpoJsbHnasi pabora no paszaeny 3

Pa3znea 4. OcHoBbI TpUroHOMeTpHUHU. TpUroHoMerpuyeckne GyHKIUM 26
Tema 4.1. Copepxanne yaeOHOro MaTepuana 6
OCHOBBI TPUTOHOMETPUHU CuHycC, KOCUHYC U TaHI'€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC
YHCJIOBOTO  apryMeHTa. TpuroHomerpuyeckas  OKpPYKHOCTb, olpezesieHue
TPUTOHOMETPHUYECKUX (PYHKLIMH YHUCIOBOrO apryMeHTa
Tema  4.2. OcnoBublie | ConepxaHue yueOHOro maTepuasa 6
TPUTOHOMETPUUYECKHE [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIpaKeHUH. OCHOBHBIE TPHUTOHOMETPHUYECKHUE
TOKJIECTBA (hopMyIIbI
Tewma 4.3. Coneprxkanne yueOHOro Marepuania 4
Tpuronomerpuyeckue Oyukuus. [lepuonnueckue dynkiuu. Tpuronomerpuyeckue GyHKIUU, UX CBOMCTBA U
(GyHKLIMU, UX CBOWCTBA M | rpaduku
rpaduxu OK 01,
Tema 4.4. Copepxanue yueOHOro MaTrepuasa 6 OK 02,
Tpuronomerpuyeckue Pemenue  TpuroHomerpuueckux — ypaBHeHMH. IIpumepbl  TPUrOHOMETPHUUYECKUX OK 03,
YPABHEHNS U HEPABEHCTBA | HEPABEHCTB OK 04,
Tema 4.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAeCPKAHUE (COAEpKAHHE INPUKJIATIHOIO 2 OK 05,
Hcnonb3oBanue MO/LYJ151) OK 06,
TPUTOHOMETPUHU [IpoBeneHne MpakTUYECKUX pacyeToB o (opMmysiaMm TpuroHoMmeTpuu. Vcnosnb3zoBaHue IIK...
B poeccnoHanbHO cdepe | rpadukoB GYHKIUI TS KCCIICTOBAHUS TPOLIECCOB M 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT
IIPU PELICHUH 33134 U3 IPYTUX YU4eOHbIX JUCHHUIUIMH U peabHON KU3HU
Tema 4.6. Coneprxkanne yueOHOro MaTtepuania 2
Pewenne 3aga4 | Tpuronomerpuueckue QyHKINHU, TOXKAECTBA U ypaBHEHUS
TPUTOHOMETPUHU KounrpoJabsnas padora no pazzneny 4
Pasznen S. MHOrOrpaHHHMKHM M TeJIa BpalleHHUs 34 OK 01
Tewma 5.1. Copepxanne yueOHOTo MaTepuana 8 OK 02’
MHororpaHHHKH [loHATHE MHOTOTpAaHHHWKA, OCHOBHBIC JJIEMEHTHl MHOTOTPAaHHUKA, BBITYKIbIE H OK 0 5’
HEBBIMYKJIbIE MHOT'OTPaHHUKH; pa3BEPTKA MHOTOrpaHHuUKa. [Ipu3ma: n-yroapHas npusma; OK 0 6’
TpaHH W OCHOBAHHs TPH3MBI; TpsMas W HAKIOHHAs NpPU3MBI; OOKOBas W TOJHAS OK 07
MOBEPXHOCTh MNpHu3MbL. [lapayuienenunen, NpsAMOYroJbHBIA Mapajuleienunes] M ero MK...

coiicTBa. [lupamuia: n-yroyipHas nupamujia, TpaHd 1 OCHOBAHUE MUPaMUIbl; O0KOBasi U
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IMOJIHasA MOBCPXHOCTb NHPaMHIbI; IIpaBUJIbHAd H yCG‘IéHHaSI nupamMmuaa. DJIEMEHTBI
IIpU3Mbl U ITUPAMUIBL. Brrancienune 31eMEHTOB MHOI'OI'PaHHHUKOB! pe6pa, JuaroHaliu,

YTJIbL

Tema 5.2.

[IpaBunbHbBIE
MHOTOTPaHHMKH.

[Inomans IIOBEPXHOCTHU
MHOT'OTPaHHUKOB

Copep:xanue yueOHOro MaTepuaa

[IpaBuiibHBIE MHOTOTPAHHHUKH: IOHSATHUE NPABWIBHOIO MHOTOTPAHHMKA; MpPaBUIIbHAS
IIpU3Ma U IpaBWIbHAs NUPAMMA; NIPaBUIIbHAS TPEYroJIbHASA NMUPaMHUa U NPABUIbHBINA
TeTpasap; Ky0. IlpencraBieHue o mpaBUIbHBIX MHOIOIPaHHUKAX: OKTa’Ip, NOAEKa’Ip U
ukocasap u Ap. CedyeHus npusmsl U nupamuabl. [lnomans G0KOBOH NMOBEPXHOCTH U
MOJTHOM TMOBEPXHOCTHU MPSIMOW MPHU3MBI, IUIOMIAAh OCHOBAHUH, TeopeMa O OOKOBOM
IIOBEPXHOCTU MpsMON mnpu3Mbl. Ilinomanps OGOKOBOW NOBEPXHOCTH U TOBEPXHOCTH
[IpaBWIbHON NHUpPaMU[bl, TEOpeMa O IUIOMEAAU OOKOBOM IOBEPXHOCTH YCEUEHHOM
IIUPAMMIBI

Tema 5.3.
Temna Bpamienus

Coneprxkanne y4eOHOro Marepuania

Hunuaapudeckas MOBEPXHOCTb, 00pa3ymollue UUIMHIPUYECKONH TOBEPXHOCTH, OCh
WIAHIPUYECKON ToBepxHOCTH. LlunmmHIp: OCHOBaHUST W OOKOBask TOBEPXHOCTH,
oOpa3ymolas H OCb, IUIOMAAs, OOKOBOW M TOMHOW TMoOBEepXHOCTH. KoHHueckas
MMOBEPXHOCTh, 00pa3yrolne KOHHUYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU
noBepxHocTU. KoHyc: OCHOBaHWE U BepinHa, 00pa3yrolias u oCh, IIOaaAb OOKOBOI U
TTOJTHOW TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIollre U BbICOTa, OCHOBAHUS U OOKOBas
noBepxHOcTh. Cdepa U map: HeHTp, paanyc, TUaMeTp, IUIOMIAlb MOBEPXHOCTU C(hEpHI.
B3aumHoe pacnonoxeHue cdepbl M IUIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe,
wiomanb cdepol. M3o00pakeHre Ten BpallleHUsi Ha MIOCKOCTH. Pa3BEépTka nummHApa U
KOHyca

Tema 5.4.
O0BeMbI u IJTOIIA TN
MOBEPXHOCTEN TeI

Copep:xaHue yueOHOTo MaTepuana

[Tonstue 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema
00 00bEME MPSAMOYTOJILHOTO NapajieNenunea U cieCTBUS U3 He€. 00beM MUpaMubl 1
npu3Mbl. O0BEM HuIIMHApa, KoHyca. O0bEM mapa u miomanb cepsl. [logob6HbIe Tena B
npoctpaHcTBe. COOTHOLICHUS MEXTy MJIOLIA MU TIOBEPXHOCTEH, 00bEMaMU M0 100HBIX
ten. CedeHus: mumHApa (MApalIeIbHO W TMEPIEHAMKYISIPHO OCH), CEYCHHs KOHyca
(mapajuieIbHOE OCHOBAaHMIO U TPOXOJINEe uYepe3 BEpUIMHY), CEYeHHs Iapa.
MHororpaHHHK, ONMHUCaHHBIA OKOJIO cdepsl; chepa, BIucaHHAsE B MHOTOTPAaHHUK WUJIU B
TEJIO BpAIlEHUs

Tema 5.5.
JIBrm>KeHre B MPOCTPAHCTRBE.

IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAePKAHME (COAepKAHUE MPHUKJIATHOTO
MO/1YJIfA)
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CeueHnst ¥ KOMOWHALUHU
IPOCTPAHCTBEHHBIX (QUTYP

CuMMeTpust B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEJIBHO TOUYKH, MPSMOM, MIOCKOCTH.
OneMeHTbl ~ CUMMETpPUM B NHpaMUAAx,  [apajuleleNuIenax,  MPaBUIbHbBIX

B npoeCCUOHATIBHBIX | MHOTOTpaHHUKaX. CHMMETpHsI B IPUPOJIE, apXUTEKTYpe, TEXHUKE, B OBITY, B TPO(ECCHH.
3afiauax Vcnonb3oBaHue ABMXKEHUM B IPOCTPAHCTBE NpU pelieHuy 3aaad. Iloctpoenne ceuenuit
MHOTOTPAaHHUKOB M Ten BpamieHus. Meron cnenoB. KomOuHanumst Ten BpamieHHs |
MHOTI'OIpaHHHUKOB. Vcnosibp3oBaHne KOMOMHAIMA MHOIOIDAaHHMKOB U TEJl BpallleHHs B
MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4ax
Tewma 5.6. Coneprxkanne y4eOHOro MaTepuaia 2
Pemenune 3aJa4. | Beruncnenue BeIMUYMH (JUIMHA, YToJ, 00bEeM, IUIOMIAb MIOBEPXHOCTH) T€OMETPHUCCKUX
MuororpanHukd W Tena | Guryp, HCHonb3ys u3ydeHHble (opmynasl U Mertonbl. llocTpoeHue cedeHuit
BpallleHus MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHEHHE (BBIHOCHBIX) IUIOCKHUX YepTexed u3
PUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTpoJsbHasi pabora no pasgeny 5
Pa3nen 6. [IpousBoaHasi u mepBoodpa3Hasi GyHKIUHN 50
Tewma 6.1. Coneprxkanne yueOHOro Marepuana 2
MOHOTOHHOCTb u | [IpoMeXyTKH MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl ¥ MHUHHUMYMBI (DYHKIIHH.
KCTPEMYMBI ¢Gynkuuu. | Hanbosbliiee 1 HaMMEHbIIIee 3HaYeHNUE (DYHKIIMU Ha TIPOMEIKYTKE
Touku sKcTpeMyma
Tema 6.2. Coneprxkanne yueOHOro MaTepurana 6
ITonsatne  wenpepbiBHOCTH | HempepsiBHBIE GyHKIMK. MeTO HHTEPBAJIOB ISl PEIICHUsT HEPABEHCTB
(GyHKIHH. Meron
UHTEPBAJIOB
Tema 6.3. Coneprxanue yueOHOro MaTepuaia 10 OK 01
[IpounsBoHasl. [IpousBonnas QyHkuuu. ['eomerpuueckuidi M (U3MUECKUH CMBICH IPOU3BOJHOM. OK 02’
['eomeTpuueckuii u | [IpousBoaHbIe 31eMeHTapHbIX QyHKIMH. DOpMyIIbl HAXOXKAEHUS TPOU3BOIHON CYMMBI, OK 03’
buznueckuit CMBICJ | IPOM3BENIEHUS U YaCTHOTO (PyHKUNN OK 0 4:
IIPOU3BOJHON OK 07
Tema 6.4. MonotonHocts | Comeprxanue yueOHOTO MaTepraisa 6 K. .
G YHKITHIH. Touku | [IpumMeHeHue MPOM3BOIHON K UCCIIEJOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U AKCTPEMYMBI
JKCTpeMyMa
Tema 6.5. Coneprxanue yueOHOro MaTepuasa 6

Haubosnsiee u HauMeHsbIee
3HaueHUusl QYHKIIUU

Haxoxnaenue HauOonplIero W HaWMEHbUIETO 3Ha4YeHUs (QYHKIUH Ha OTpeE3Ke.
[IpumeHeHre MPOU3BOMHOM JUIsI HAXOXKJIEHUS HAWIyYLIEro pPELIEHWs B IPUKIIATHBIX
3aJla4yax, JJsl ONpeesIeHUs] CKOPOCTH MPOoLecca, 3alaHHOr0 OpMYJIoi WiIH rpag KoM
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Tema 6.6. Haxoxnenue
ONTHMAJILHOTO PEe3yJIbTaTa C

IIpodeccnonajibHO OpPUEHTHPOBAHHOE CoOJAep:KaHUe (CoaeprkaHMe TPHUKJIATHOIO
MO/1YJIfA)

MTOMOULIBIO TPOU3BOTHOM

HpI/IKJIaI[HHe 3agadyd, B TOM YHCJIC COLNHMAJIbBHO-3KOHOMHUYCCKOIO H (I)I/I3I/I‘ICCKOF0
XapakTepa, uX pCICcHUEC CPpCACTBAMU MATEMATHYCCKOI'0 aHaJIn3a

Tema 6.7. Copepxanne yaeOHOro MaTepuana 6
[TepBooOpaznast pyHKIIUN ITepBooOpasnas. Tabnauia nepBooOpa3HbIX
Tema 6.8. Copepxanne yaeOHOro MaTepuana 6
[Inomane KpuBOIMHEWHOM | IHTETpaln, ero reoMeTpuyYecKHii W (U3UYeCKUi cMbICi. BblUmciieHue HWHTErpaia 1o
Tparneuuy. ®opmyna | popmyne Herorona-Jleitbuuma
Herorona — JleitOHuma
Tewma 6.9. Coneprxkanne yueOHOro Marepuania 2
[Tpumenenue npousBoHON | Pemienue 3aqad Ha IpUMEHEHNE IPOM3BOTHON M MHTETPaIa IS BRIYUCICHUS (PU3NIECKUX
U 1IepBo00Opa3HOi PyHKUMU | BENWYMH U ILIOIIAEH
Kourpoabsnas padora no pazzueny 6
Pa3nen 7. Teopusi BeposiTHOCTEH M CTATHCTHKA 32
Tema 7.1. Coneprxkanne yueOHOro Marepuania 2
[IpencraBienue gaHHBIX [IpencraBneHue JaHHBIX C MOMOUIbIO Tabnul U nuarpamM. CpenHee apugmeTndeckoe,
U OIMcaTeNnbHas CTATUCTHKA | MEAWaHa, HauOOJbIllee W HaWMEHbIEE 3HAYCHUS, pa3Max, IHCIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OpPOB
Tema 7.2. Coneprxkanne yueOHOro MaTtepuania 6
CrnyyaiiHble COOBITHSL. CayuvaiiHple SKCIIEpUMEHTHI (OIBITHI) U ClydailHbIE COOBITHS. DJIeMEHTapHbIE COOBITHS
Omnepanun Hajx COOBITUAMH | (MCXO/bI). BeposTHOCTH CIIy4ailHOTO COOBITHSA. BJIM30CTh 4YacTOTBI M BEPOSITHOCTH
coObITHil. CiyyaiiHble ONBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMH.
BeposiTHOCTH COOBITHI B ONBITAX ¢ pABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHUSIMH.
Omnepanuu Haja COOBITUSAMM: IepeceueHne, 00beIMHEHNE, POTUBOINOJIOKHBIE COOBITHS. OK 01. OK 02
Huarpammbl Oitiepa. @opmyia CIOXKEHUS BEPOSTHOCTEH. YCIIOBHAas BEPOSTHOCTb. OI& 03 ’
YMHOXeHUE BeposATHOCTEH. [lepeBo ciyudaniHOoro skcrnepuMmenta. dopmyina IMOIHOU OK 0 4’
BeposiTHOCTH. HezaBucumelie coObITHS OK 06
Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEpPKAHHE (COAep/KaHHe NPHKJIATHOIO 8 nK...
BepositHOCTB MOLYJIst)
B npodeccuoHanbHbIX | [lepBuunas 00pabOTKA CTATUCTUYECKHX AaHHBIX. | paduyeckoe UX MpeACTaBICHHE.
3aayax Haxoxnenne cpeqHHX XapaKTepHCTUK, HaONMromaeMbIX MaHHBIX. OIEeHKa BEPOSTHOCTH

COOBITHS B HpO(I)CCCHOH&JIBHOfI ACATCIIBHOCTH, PCIICHHUC HpO(I)CCCI/IOHaIIBHBIX 3aaa4 Ha
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BEPOSITHOCTh COOBITHSI, NPUMEHEHHE CTATUCTUYECKHX METOJOB /IS  PEIICHHS
po¢eCCHOHANIbHBIX 3a]1a4
Tema 7.4. Copepxanne yaeOHOro MaTepuana 4
OnemenTsl KoMOMHaTopukn | KomOuHaTopHOe mpaBuiio ymHokeHus. [lepectanoBku u aktopuan. Yucno coueraHuid.
Tpeyronbhuk Ilackansg. @opmyna OuHoma HeroToHa
Tema 7.5. Coneprxkanue y4eOHOro MaTepuasia 2
Cepun mocnenoBatelbHbIX | bUHApHBIH Cily4aliHbIN ONBIT (MCIIBITAHUE), YCIIEX U Heyaada. HezaBucuMebie HCIbITaHNUS.
UCIIBITAaHUI Cepus He3aBUCHMBIX UCIBITAHUHN 10 nepBoro ycnexa. Cepust He3aBUCHUMBIX MCIIBITaHUM
bepuymm
Tema 7.6. Coneprxanue yueOHOro MaTepuasa 6
. CnyuaitHas BenuuuHa. Pacnpenenenue BeposTHocTed. Jluarpamma pacrpeneincHus.
CnyuyaliHple BEIUYMHBI U I . 6
pUMEPBI pacipeIeIeHU, B TOM YHUCIIE, TEOMETPUYECKOE U OMHOMUAIIBHOE.
DacpEICIICHIA. UucnoBele XapaKTEpPUCTUKU CIydyalHBIX BEIUYMH: MaTeMaTU4YECKOE OXKUIAHHE,
MatemaTnueckoe 0Ku1aHue
A JUCHepcuss U CTaHJApTHOE OTKJIOHEHHE. lIpumepbl NMpUMEHEHHs MaTeMaTU4ecKOro
CLYHAUTON BETHHHHAT OKUJaHMs1, B TOM YHCJIE B 3a/1a4aX U3 IOBCEAHEBHOM XKU3HUA. MaTeMaT4ecKOoe 0)KUJaHUE
OWHApHOHN CIy4yailHOM BeMWYMHBL. MaTeMaTHYeCKOe OXHIAHHE CYMMBI CITy4ailHBIX
BEIMYMH. MaTeMaTH4ecKoe 0’KUIaHue U AUCTIEPCUs TEOMETPUUECKOro U ONHOMHUAIBHOTO
pacrpeneseHun
Tema 7.7. Conepxanue yueOHOro MaTepuaia 4
3akoH  OONBIIMX  YHUCEN. | 3aKOH OOJBIIUX YHCEN U €r0 POJib B HayKe, MpUpojie U obIiecTBe. BoIOOpOUHBIH METO
HenpepeiBable  ciny4aiiHble | uccnenoBanuil. [IpuMepsl HeMpepbIBHBIX ClydailHbIX BelW4MH. [IoHATHE O TUIOTHOCTH
BEJIMYMHBI (PACHpEeNEICHUs) | pacipeesicHus. 3alaud, NPUBOJIINE K HOPMaTbHOMY pachpejeneHuto. [loHstue o
HopmansHoe HOPMaJIbHOM paclpeacIeHun
pacnpeneneHue KonTpoJsabHasi pa6ora no temam pasjnena /
IIpomexyTouHas arrecTanus (IK3aMeH) okl
Bceero: 232
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3. YciaoBus peaju3anuu NporpaMMbl 00111e00pa3oBaTeIbHON JUCHUILTHHBI
3.1. Jlna peanu3auvud NPOrpamMMbl JAUCHUIUVIMHBI JOJLKHBI OBbITH
NpeaycMOTPEeHbI CJIeyIlHe ClelnalbHble MOMeleHUs
Peanuzauus mporpamMmel AUCHUIUIMHBI TpEOyeT HaJIW4YUsl y4yeOHOro kKaOWHeETa
MaTE€MaTUKH.
O6opynoBanue yueOHOro KaOUHETa:
- IOCA/I0YHBIE MECTA MO KOJUYECTBY 00YUaIOUTNXCS;
- pabouee MecTo mpernoaaBaTes;
- KOMIUIEKT Y4eOHO-HaTJISIHBIX TOCOOU MO0 MaTeMaTHKeE.
- 00bEMHBIEC MOJIETTM MHOTOTPAHHUKOB, TEJ BpaIlleHUs, TPOCTPAHCTBEHHBIX
MOJICJICH;
- U3MEPUTEIIbHBIC U YEPTEKHBIE UHCTPYMEHTHI.
TexHuueckue cpeacTra 00ydeHUsI:
- UIHTEPaKTUBHAS JOCKA C JIMIIEH3MOHHBIM ITPOTrPAMMHBIM 00ECIICUEHUEM U -
MYJIbTUMEIUAPOEKTOP;
- KOMITBIOTEPBHI.
- KOMIUIEKT YEPTEKHOTO 000PYA0BAHUS U MPUCTOCOOIECHUN AJIsS TKOJIBHOM TOCKH
(TpeyroiabHUK, TPAHCTIOPTHUD, IUPKYIIb, TUHEHKA);
- MOAENU IS HU3Y4YEHHUS TeOMEeTpHuecKux (uryp (YacTtd IeJoro Ha Kpyre,
TPUTOHOMETPUUECKUN KPYT, CTEPEOMETPUUECKUN HAOOP, HA0OPHI T€OMETPUUECKUX
Mojieniel U GUryp ¢ pa3BepTKON).
3.2. UupopmanuoHHOe oOecneyeHre peau3auu NporpaMmMbl
Jlns  peanuzaiuu  NPOrpaMMbl  JUCHMIUIMHBL ~ OMOIUOTEYHBIN  (POoHI
o0pa30BaTeIbHON OpraHU3alMM JIOJDKEH HMETh TEeYaTHBIC W/WIM DIICKTPOHHBIC
y4eOHUKM W pa3pabOTaHHBIE B KOMIUIEKTE C HUMHM Y4eOHbIE MMocoous (mpu
HAJIMYKUH), JOMYIICHHBIE K HMCIOJB30BAaHUIO TIPH pean3alud o0pa30oBaTeIbHBIX
porpamMMm CpenHero npodecCHOHATBHOTO O0pa30oBaHUs, peaiu3yeMbIX Ha 0Oaze

OCHOBHOTO 00111er0 06pa3oBaHus’®.

® Tlpukas Munucrepctsa npocsemienus Poccuiickoit Meneparuu ot 5 Hosa0ps 2024 r. N 769 «O6 yrBep»KaeHun
(enepanbHOTO NMEpeyHs y4eOHUKOB, JOIYILIEHHBIX K HCIOIB30BaHUIO ITPU peaIn3allii HMEIOIUX roCy1apCTBEHHYIO
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[Ipu peanmsaruu TpOrpaMMbl JTUCIHUIUIMHBEI BO3MOXHO HCIOJIB30BAHHE
AJIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, AOMYIICHHBIX K HMCIIOJIL30BAHUIO TPHU
peanu3anuy 00pa30BaTEIbHBIX IIPOrPAMM CPEIHETO 00IIEro 00pa3oBaHus .

3.2.1. OCHOBHBIE JIEKTPOHHBIEC U3TAHUS
1. boromonog, H. B. MaremaTtuka. Anre6pa u Hadana aHanu3a. ba3oBbeiil ypOBEHb:
10—11 xmacchl : yueOHHK 111 cpeHero ooiiero oopazoanus / H. B. boromoios.
— Mockasa : U3znarensctBo FOpaiit, 2024. — 241 c. — (OOGmieo0pa3oBaTeIbHBIHN
k). — ISBN 978-5-534 16084-0. — TexkcT : anektpoHHbIit / OOpa3zoBaTenbHas
wiatgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/544860

3.2.2. JIonoiMHUTENbHbIE HCTOUHUKHU
1. boromonog, H. B. Anre6pa u Hadasia aHanuza : yaeOHOe mocooue sl CpeTHETO
npodeccuonanbHoro oopazopanus / H. B. boromonoB. — Mocksa : M3narenbcTBo
FOpaiit, 2024. — 240 c. — (IlpodeccuonanbHoe oopazoanue). — ISBN 978-5-
534-09525-8. — Texkcrt : anexTponHbIl // ObpazoBarenbHas maaTdopma FOpaiit

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

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

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

3. Kpemep, H. I1I. Marematuka [uist KOJUIEAKEH : yaueOHOE TOCOOUE Jis CPETHETO
npodeccuonanbHoro oopazopanus / H. 1. Kpemep, O. I'. Koncrantunosa, M. H.
®punman ; mox pegakuueit H. I. Kpemepa. — 12-e uzn., mepepab. u gom. —

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

AaKKpeIUTAMi0 00pa30BaTENbHBIX MPOTPaMM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro, cpemHero oOImero
00pa30BaHMs OpraHU3aLUAMH, OCYIECTBILIOIINMHI 00pa30BaTeNIbHYIO IEATeIbHOCTD, U YCTAHOBJICHUH IPEEIbHOTO
CPOKa MCIIOJIb30BAaHMSI MCKIIOYCHHBIX y4eOHHUKOB M pa3pabOTaHHBIX B KOMIUICKTE ¢ HUMHU y4eOHBIX mocoOuii» (B
akTyainpHOH penakium). CcplIKa Ha YKa3aHHBINA TpUKa3 akTyansHa Ha 20.02.2025 .

7 Tlpukas MunucrepcTBa npocsenienus Poccuiickoit @enepannu ot 18 urons 2024 r. N 499 "O6 yrBepkIaeHHH
(enepasbHOTO TEpeyHsl BIIEKTPOHHBIX O0pa30BaTENbHBIX PECYpCOB, JIONMYHIEHHBIX K HCIIOJIB30BAHUIO NPHU
peanu3aly MMEIOIIMX TOCYAAapPCTBEHHYIO aKKpEAWTALWI0 00pa3oBaTeNbHBIX NPOrpaMM HayallbHOTO OOIIero,
OCHOBHOTO 00I1ero, cpeHero ooduero odbpasoBanus» (B akTyanbHOH perakuuu). Ccblika Ha yKa3aHHBIN IpHKa3
akTyanbHa Ha 20.02.2025 r.
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obpazoBanue). — ISBN 978-5-534-17852-4. — Tekcrt : 31e€KTPOHHBIH //
Oo6pazoBatenbHas miatdopma FOpaiT [caitt]. — URL:

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

4. llumaues, B. C. MaTtematuka : yaeOHHUK U MIPAKTUKYM JIJIsl CPEIHETO
npodeccuonanbHoro oopazopanus / B. C. [llunayes ; nmox penaxiueit A. H.
TuxonoBa. — 8-¢ u3zf., mepepad. u qon. — Mockga : M3gatenscTBo FOpaiit, 2024.
— 447 ¢. — (ITlpodeccuonansuoe oopazosanue). — ISBN 978-5-534-13405-6. —
Texkcer : anexTponHsbii // ObpazoBaTenbHas mardopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/536591
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4. KOHTPOJIb H OLIEHKA pe3yJIbTATOB OCBOeHHMs 001e00pa3oBaTeIbHOM

JTUCIHHUILINHBI

KonTpoa» u omenka

pe3yiabTaToB

OCBOCHUA

00111e00pa3oBaTeIbHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLIUN MO pasjenam U

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tun OLICHOYHBIX
KOMIETeHIHA MeponpusITHS
OK 01. Beibupare cnoco6sr | Tema 1.1, 1.211-0/c8, 1.3, TectupoBanue
pelIeHus 3amau | 1.4I1-o/c, 1.5I1-0/c, 1.6. YcTHBII onpoc
npodecCHOHAIbHON Temwr 2.1- 2.7, 2.8 Il-o/c, | Maremaru4ecKuii JMKTAHT
JEATCIIBHOCTH ~ TPpUMEHUTENbHO | 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, | KonrponbHas paboTa

4.6. Brinonnenune 3a/IaHHI

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

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

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

6.7-6.9.

Temwr 7.1, 7.2, 7.311-0/c,

74-17.17.
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
aHaiauWza U unTepnperauuu | Temsr 2.1- 2.7, 2.8 Il-o/c, | MaTtematuyeckuii AUKTAHT
uH(popMaluuy, 2.9. [IpencraBnenue
U uHpopMannoHHble TexHosnoruu | Temsr 3.1 - 3.5, 3.611-0/c, | pe3ynbTaToB NpPaKTHUYECKUX
TUTSt BBITIOJTHEHHS 3amaq | 3.7. pabor
npodeccuoHaIbHON Temsr 4.1 - 4.4, 4.511-0/c, | KonTposbHas paboTa
IesITeIbHOCTH 4.6. Brimonnenne 3aJaHui

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

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
npodeccCuoHaIbHOe Temsr 2.1- 2.7, 2.8 II-o/c, | MaremaTuyecKkuii AUKTAHT
u JIMYHOCTHOE passutue, | 2.9. [IpencraBnenne
IPEANPUHUMATEIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynabTaToB MPAaKTHYECKUX
JIESITSIIbHOCTD 3.7. pabot
B mnpodeccuonanbHoil cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabora
WCIIOJTh30BATh 3Hanus | 4.6.

110 (bHHaHCOBOﬁ Ir'paMOTHOCTH

& [IpodeccroHaNbHOE OPUEHTHPOBAHHOE COIEPIKAHKE (CONEPKAHHUE MPUKIATHOTO MOYJIS)
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B Ppa3IMYHBIX ’kn3HeHHBIX | Temsl 6.1 - 6.5, 6.6I1-0/c, | Brimonnenue 3aJlaHuM
CUTYaITUIX 6.7-6.9. MIPOMEXKYTOUYHON

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

14-71.7
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 pabora

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

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

U NMHUCbMCHHYKO KOMMYHHKAIIUIO

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

YcTHbI onpoc

HA TrocydapCcTBEHHOM  si3bike | Temwr 2.1- 2.7, 2.8 II-o/c, | MaTemaTH4eCcKuii TUKTAHT
Poccuiickoit Odenepanuu | 2.9. [IpencraBnenue
c y4eTOM ocobennocreit | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MNPaKTHYECKUX
COLIMAJIBHOTO 3.7. pabor
U KyJIbTYPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c, | KonTtpospHas paboTa
4.6. Bremmosaenue 3aJaHUN
Temsr 5.1, 5.2, 5.3[1-0/c, | mpomMeKyTOUHOM
5,4, 5.5I1-0/c, 5.6 aTTeCTalUU
OK 06. IIposiBisaTe Tpakmancko- | 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 MNPAKTHYECKUX
oO11eyenoBeyeckux LeHHOCTel, | 4.6. pabot

B ToM uwcie ¢ yderoM | Temsr 5.1, 5.2, 5.3I1-o/c, | KonrponbHas pabota
rapMOHU3ALNU 5,4, 5.511-0/c, 5.6. Brinonnenue 3aJIaHUMN
MEKHAIIMOHAJILHBIX Temwr 7.1, 7.2, 7.311-0/c, | mpomMexKyTOUHOM

U MEXPEIUTHO3HbIX OTHOLIeHUH, | 7.4 -7.7 aTTecTaluu

PUMEHSTh CTaHIapPTHI

AQHTUKOPPYIIIUOHHOTO

TIOBEICHHSI

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,  pecypcocoepexenuro, | Temwr 2.1- 2.7, 2.8 TI-o/c, | MatemaTnueckuii TUKTaHT
MIPUMEHSATH 3Hanus | 2.9. [IpencraBnenne

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

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

JIEUCTBOBATh B YPE3BBIYANHBIX
CUTYaLHSX

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

Bremoaaenme 3aJaHuH
IIPOMEKYTOUHON

aTrTeCTanu

IIK...

I1-o/c
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OIIMCAHUME IIKAJI OHEHNBAHUA

[Tokazarens omenku ocBoeHust OOII hopmupyeTcss Ha OCHOBE 00bETUHECHUS
TEKyIIEH 1 MPOMEKYTOUHOM arTecTanuu oOy4daronierocs. [lokazarens pedTruHra mno
KOKJIOMY IPEOMETY BBIPA)XaeTcs B NPOLIEHTaX, KOTOPBIA IMOKA3bIBAE€T YPOBEHb
MOJATOTOBKMU cTyneHTa. Tekymias arrecranus. Mcnone3yercs 5-0aiipHas cucreMa
oueHuBaHus. OueHka pabOTBl CTYyJEHTa B TEUYEHHHM CEMECTPA OCYILECTBIIAECTCS
IIPENoIaBaTeNIEM B COOTBETCTBHH C Pa3pabOTaHHON UM CHCTEMOM OLICHKH YYEOHBIX
JIOCTHKEHUH B ITpoliecce 00ydeHUs 1o JaHHOMY peameTy. B pabouux nmporpammax
JUCHUIUIMH (IIPEIMETOB) M MPAKTUK 3aKperUIeHbl BHUIbI TEKYILIEH aTTecTalluH,
IUIAHUPYEMBIE PE3YJIbTaThl KOHTPOJIBHBIX MEPONPUITHII U KPUTEPUU OLIEHKH
y4eOHbI JOCTIXKEHUW. B TedueHwe cemecTpa mnpenojaBaTelIeM IPOBOJUTCS HE
MEHee 3-X KOHTPOJIbHBIX MEPOINPHUATHNA, IO OLEHKE JEATEIbHOCTH CTYJCHTA.
[Tpomexyrounas arrectauus. Mcnonpzyercss 5 OaiibHas CUCTEMa OLIEHHWBAHUS.
Onenka paboThl CTyJEHTa [0 OKOHYAHMIO IMpeAMeTa (YacTH IpEeIMETa)
OCYUIECTBIISIETCS IPENOIABATENIEM B COOTBETCTBUU € Pa3pabOTaHHON UM CUCTEMOM
OLICHKM JOCTHKEHUN CTyJEHTa B mpouecce OoOy4eHHs MO JTaHHOMY IIPEIMETY.
[TpoMexyTouHasi aTTecTalusi TaKXe MPOBOAUTCA MO OKOHYaHHIO (POPMHUpPOBAHUS
KOMITCTCHIU.

ITo 5-6annbHoOM cuctemMe | XapaKTepUCTHKA IMOKa3aTelIs

OTJIUYHO 00Ja1at0T TEOPETUIECKUMHU 3HAHUSIMHU B TIOJTHOM
o0beMe, TOHUMAIOT, CAMOCTOSTEIIEHO YMEIOT
MPUMEHSTh, UCCIIEI0OBATh, UACHTU(DHUIIUPOBATH,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh, PACIIPEICTSATh
M0 KaTErOPHUsIM, PACCUUTATh MMOKA3aTEIH,
KJaccu(uIpoBathb, pa3padbaTbiBaTh MOJIEIH,
NTOPUTMHU3UPOBATh, YIIPABIATH, OPTAHN30BATh,
MJIAHUPOBATH MPOIIECCHI UCCIICTOBAHMSI,
OCYIIIECTBJIATH OIICHKY PE3YyIhTaTOB Ha BHICOKOM
YpOBHE

XOPOIIIO 00J1a1aI0T TEOPETUICCKUMHU 3HAHUSAMH B TTOJTHOM
o0BeMe, MOHNUMAIOT, CAMOCTOSTEIHHO YMEIOT
MPUMEHSTh, UCCIIEIOBATh, UACHTU(DHUIINPOBATH,
aHAIM3UPOBATh, CHCTEMAaTU3UPOBATH, PACTIPEICIISATh
M0 KaTETOPHUSIM, PACCUNUTATh MTOKA3aTEIH,
KJaccu(umpoBath, pa3padbaTeiBaTh MOJICIIH,
AITOPUTMHU3UPOBATH, YIIPABIISATH, OPTAHU30BATh,
MJIAHUPOBATH MPOIIECCHI UCCIIETOBAHMSI,
OCYIICCTBJIATH OIICHKY Pe3yIbTaTOB. MOTYT OBITH
JOTYIICHBI HEIOYETHI, UCTIPABJIICHHBIE CTYICHTOM
CaMOCTOSITEJILHO B MpoIecce padoThl (OTBETA U T.11.)

39



YAOBJICTBOPUTCIIBHO

o0naaaroT oOLMMHU TEOPETUYECKUMHU 3HAHUSIMU,
YMEIOT IPUMEHSTh, UCCIIEI0BATD,
UJIECHTU(GUIMPOBATh, AHAJIM3UPOBATD,
CUCTEMATU3UPOBATh, PACTIPEICIIATH MO KATETOPUSIM,
paccuuTaTh MoKa3aTeiu, KiaccCupuiupoBaTh,
pa3pabaThiBaTh MOJIEIH, AITOPUTMUZUPOBATD,
yOpaBisATh, OPraHU30BaTh, INIAHUPOBATH MPOIECCHI
UCCJIEIOBAHMS, OCYIIECTBIIATh OLEHKY PE3YJIbTATOB
Ha cpeJHeM ypoBHe. JlomycKaroTcs ook,
KOTOPBIEC CTYJICHT 3aTPY/IHSETCS UCIIPABUTh
CaMOCTOSTEIIBHO.

HCYOOBJICTBOPUTCIBHO

00J1a1a0T HE NOJIHBIM 00BEMOM OOIINX
TEOPETUUCCKUMU 3HAHUSMH, HE YMCIOT
CaMOCTOSITEJILHO IIPUMEHSTh, UCCIIEI0BATD,
UJIEeHTU(PUIIIPOBATH, AaHAIU3UPOBATh,
CHUCTEMaTU3UPOBATh, PACIIPEICIIATH 10 KAaTETOPHSIM,
paccuuTaTh MoKa3areiu, KIacCu(UIIMpOBaTh,
pa3pabaTeiBaTh MOJICIIH, aJITOPUTMU3UPOBATH,
YIPABJISThH, OPTAaHU30BATh, INTAHUPOBATH TPOIECCHI
WCCJICTIOBAHMSI, OCYIIECTBIISITh OIICHKY PE3YJIhTATOB.
He chopmupoBanbl yMEHUS M HABBIKU TSI PEIICHUS
po¢heCCUOHANIBHBIX 3a]1a4

3a4TCHO

XapaKTCPUCTHUKA ITOKA3aTCIII COOTBCTCTBYCT
COTJIHNYHO)», «XOPOHI0)», «YAOBJICTBOPHUTCIILHO)

HC3a4YTCHO

XapaKTEPUCTHUKA MOKA3aTeIIs COOTBETCTBYET
«HEYHOBJIECTBOPUTEIBLHO»
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