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Paccmotpena u  onmoOpeHa Ha  3aceJaHMHM  MPOTOKOJ QT 12 anpens 2023 r.
IIKJIOBOM KOMHUCCHHU maremaTnueckux  IIpencens
JUCHUIIIINH 1 I/IHq)OpMaI_II/IOHHBIX TEXHOJIOTHI KOMUCCHN

Pa6ouast mporpamma yue6Ho# aucuurmumnasl OYII 03 V MartemaTtuka paspaboTaHa ¢ yueTom
TpeGoBaHUH (enepaabHOro TOCYAapCTBEHHOr0 00pa30BaTENbHOTO CTaHAApTa CPEAHEro OOIIero
o0pa3oBaHHs yTBEPXKAEHHOTrO MpHKazoM MuHuctepcTBa oOpa3oBaHus W Hayku Poccuiickoit
deneparuun  (MunoOpHayku Poccum) or 09 gekabps 2016 r. Ne 1547 (c u3MeHEHUsSMU B
JIEHCTBYIOIIEH pEeaKIMK), YTBEPKACHHOTO MpUKa3oM MuHHCTEpCTBAa 00pa3oBaHus UM Hayku PO
«O06 yrBepkaeHHU (peaepantbHOr0 TOCYAapCTBEHHOTO O00pa3oBaTENbHOTO CTaHIApTa CPEIHETO
npodeccuoHaibHOro obpa3oBanus mno crneruanbHocTr 09.02.07 MHbOpMaIIMOHHBIE CHCTEMBI H
MIpOrpaMMHUPOBAHUE C U3MEHEHUSIMU U JonoJiHeHusMH oT 17 nexadpst 2020 r. ., 1 cenTsiops 2022
T. , -TIOJIOKeHUH (penepanbHOil 00pa3oBaTeNbHON MPOTrPaMMbI CPETHEr0 00Iero 00pa3oBaHus U C
YUETOM TIOJIy4aeMOM CHEIUMAIbHOCTH cpeaHero mnpodeccuonaibHoro obpaszosanusi: 09.02.07
NudopmaninoHHbple CUCTEMBl U MporpammupoBaHue, ¢ I[IpumepHoii paboueil mporpamMmsl
0011e00pa3oBaTeIbHON TUCIUIUIHHEI «MaTtemMaTukay s mpodecCHOHABHBIX 00pa30BaTEIbHBIX
OpraHu3aiuii, yTBep)kKIeHHOW Ha 3acenanuu (CoBeTa MO OLEHKE COAEP)KAHHUA M KadecTBa
MPUMEPHBIX PabOUYMX MpPOrpaMm oO0IIe00pa30BaTEIILHOTO M COIHAIBHO-TYMAHUTAPHOTO IHKJIIOB
cpeaHero npodeccuoHaabHOro oopaszoBanus (mpotokoi Ne 14 ot «30» HosOps 2022 r.).

Opranuzanusa-pa3paboTuuk: denepanbHOE roCy1apCTBEHHOE OrOIKEeTHOE
o0Opa3oBaTeNbHOE YUpeKJeHHE BbIcHIero oOpa3oBaHus «CTaBpPONOJBCKUM TOCYAapCTBEHHBIN
arpapHbIil YHUBEPCUTET»

Pazpabotunk:

Hesunomckas U.A., nmpenogaBarens
yueOHO-METOINYEeCKOro OTAeNa GaKyIbTeTa
cpenHero npoheccuoHaIbHOTO 00pa30BaAHMS
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEM ITPOI'PAMMbBI YYEFHOM
JUCIHUIIVIMHBI OVYII 03.Y MATEMATHUKA

1.1. MecTo npeamMera B CTPYKTYpe OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl:

Vyebnas pucummuimaa OVIL03.Y «Marematuka» sBiagercsa 00s3aTeIbHON 4YacThIO
0011e00pa30BaTEIBLHOrO IMKJIA OCHOBHON 00pa30BaTeabHON IporpaMmMsl B cooTBeTcTBUM ¢ PI'OC
o crnenuanbHOCTH TexHonorudeckoro  mpodwmwist 09.02.07 HMuHpopManMOHHBIE CHUCTEMBI H
nporpammupoBanue B PI'bOY BO CraBpononsckuit AY.

Oco6oe 3nauenne mucrumimHa OYIL03.Y «Marematuka» umeeT npu (GpopMUpPOBaAaHUHU U
pa3BUTUU OOMIMX KOMIICTCHIIUN:

OK 1 BbIOUpaTh  CIOCOOBI  pElIeHUS 3aJad  NPOPECCHOHANBHONW  IEATEIbHOCTH
MIPUMEHHUTEIHHO K PA3JIMYHBIM KOHTEKCTaM;

OK2 HCIIOJB30BaTh COBPEMEHHBIE CpEACTBA IIOMCKAa, aHajau3a M HWHTEpIpETaluu
uHbopMauu U HMHOOPMALMOHHBIE TEXHOJOIMM JJs BBIIOJHEHHS 3aj]ad
npodeccCHoHaTBbHON e TeNbHOCTH.

OK 3 IUTAHUPOBATh U PEATU30BBIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE U JTMYHOCTHOE
pa3BHUTHE, TPEIIPUHUMATEIBCKYIO NEATEIBHOCTh B MpodeccuoHambHou chepe,
HCIOJIb30BaTh 3HaHMs MO0 (PUHAHCOBOW IPaMOTHOCTU B PA3IMYHBIX >KU3HEHHBIX

CUTYyaLHsIX.
OK 4 3¢ PeKTUBHO B3aUMOICHCTBOBATH M padOTATh B KOJIJIEKTUBE U KOMaHJIE.
OK 5 OCYIIECTBIISITh YCTHYIO M IHCbMEHHYI0O KOMMYHMKAIMI0 Ha TOCYJapCTBEHHOM

s3pike  Poccuiickoit ®enepanyii ¢ y4e€TOM OCOOCHHOCTEM COIMAIBHOTO |
KYJIbTYPHOI'O KOHTEKCTa;

OK 6 IIPOSIBIIATH IPAXKJaHCKO-ITATPUOTHYECKYIO MTO3UILINIO, JIEMOHCTPHUPOBATh
OCO3HAaHHOE IIOBEJCHME HA OCHOBE TPAJUIMOHHBIX  OOILIEUEIOBEUYECKUX
LIEHHOCTEH, B TOM YHCI€ C YYETOM TapMOHM3AIMM MEKHAIMOHAJIbHBIX H
MEXPEIUTHO3HbIX OTHOIIEHUH, NPUMEHSATh CTaHAAPThl AHTUKOPPYINIIMOHHOTO
MOBE/ICHNUS;

OK7 COJICMCTBOBATh  COXPAHEHUIO OKpPYXKAIOIIEH Cpelnbl, pecypcocOepekeHHIO,
IMPHUMCHATH 3HAHUA 00 N3MCHCHHNU KJImMara, IIPHUHIHIIBI 6epe)KJ'II/IBOFO
MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX;

1.2. lleab u NJIaHUpPYyeMble pe3yJIbTaThbl OCBOEHUS MpeIMeTa:
B pamkax nporpaMmbl yd4eOHOTOIpeMeTao0yqarouMMICs OCBAUBAIOTCSI YMEHUS U 3HAHUS




Ilnanupyemblepe3yibTATHIOOYYeHU ST

Oo0nmmexoMneTeHIUN
Oo0mrue JAucuMmiimHapHble
OK 01 BwiOupars crocoObl - BJIQJICTh METOJaMM JOKa3aTeJIbCTB, AaJrOPUTMAMH PELICHHS]
pelienus 3a/1ad |- cOpMHPOBATH IPAKIAHCKYIO no3uIoPaAay; yMCHHC (hOopMyIIHpPOBATh OIPEACICHHS, aKCUOMBI U TEOPEMBEI,
podeccuoHaTbHOM 06yuaIolerocs Kak aKTMBHOTO M OTBETCTBEHHOrolIPMMEHAT HX, MPOBOIMTH [OKA3aTC/bHBIC PACCYKICHHSI B XOAC
eSTEIbHOCTH YJIeHa POCCHIICKOTO 0OIECTBa; pelieHus 3a1a4; - yMeTh ONEPUPOBATH MOHSATUSAMU: CTEIICHb YHCIIA,
PUMEHUTEEHO < - TOTOBHOCTh K T'yMAHHTApHOH 1 BOHOHTepCKOﬁHOFaqu)M YKCIa; YMCHHE BBINOJHATh BBIYHUCICHUE 3HAUCHUH U

PAa3JIMYHBIM KOHTCKCTaM

e TCIIEHOCTH;

- OCO3HaThb JINYHBIN BKJIa[Jg B MMOCTPOCHUHU
YCTOMYMUBOTO OYAYIIETO;
- chopMupoBath MHPOBO33PEHUS,

COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH U OOLIECTBEHHOW MPAKTUKH, OCHOBAaHHOIO  Ha

nuasnore
CBOET0 MECTa B MOJUKYJIbTYPHOM MHPE;

- CaMOCTOSITEIILHO (bopMyIHMpOBaTH "
aKTyalIu3upoBaTb  MpoOJieMy, paccMaTpUBaTb €€
BCECTOPOHHE;

KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO|

mpeoOpa30BaHMs BRIPAXKEHUN CO CTETICHSIMU U

morapudmamu, mpeodpazoBaHus APOOHO-PALMOHATIEHBIX BBIPAKECHHI;,
YMETh BBIOMPATh MOIXOISIINNA U3YYSHHBIH METOJT sl pEeLIeHHS]
3ajauM, pacro3HaBaTh MaTeMaTHueckue (akThl U MaTeMaTHYeCKUe

MOICIIN B IPUPOJHBIX I/IO6IH€CTBCHHBIX SIBJICHUAX, B
MICKYCCTBE;
YMEHHENIPUBOIUTh TPHUMEPbl MaTEMaTHYECKUX  OTKPBITHH

POCCUICKON U MUPOBOW MAaTEMaTUYECKON HAYKH.
- YMETh ONEPUPOBATH MOHATHUSIMHU: MHOXKECTBO, MOJMHOKECTBO,

OIicpalli HaJl MHOXCECTBAMU;
MHOKECTBEHHBIN arrapar Ijisd

YMCETh HCIIOJb30BATH TCEOPCTUKO




- BHOCUTH KOPPCKTHBLI B JCATCIIBHOCTD,
OLICHUBATb COOTBCTCTBHC PE3YyJIbTaTOB OCIIAM,
OLICHUBATb PUCKH HOCJ'ICI[CTBPIIZ JACATCIIBHOCTH,

- Pa3BHUBATh Kp€aTuBHOC MBIIIIJICHUE IIpu
PEHICHUHN ) KU3HCHHBIX HpO6JICM;

- CIOCOOHOCTD u T'OTOBHOCTB K
CaAMOCTOATCIIBHOMY IMOHCKY METOJ0B PCIICHNUA

[MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO
PA3TUMYHBIXMETOJOBIIO3HAHUSA

- CTaBUTh U  (OpMyIUpOBaTh COOCTBEHHBIE
3ajaud B O0Opa3oBaTENbHOM  NIEATENBHOCTH U
PKU3HEHHBIX CUTYaITUsX;

- yMETh MHTETPUPOBATH 3HAHHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

- BBIBUTATh  HOBBIE WJEH, Mpeaiaratb

OPUTHHAJIbHBIE TOAXO/IbI U PEIICHUS,
NMETh BHYTPEHHIOIO
BKJIIOYAIOIIYI0 CTPEMJIEHHE K JOCTHUKEHHUIO ILENH U
yCIIEXY, YMEHHE
TeCTBOBATH, MCXO M3 CBOMX BO3MOKHOCTEH

MOTHBAIIHIO,

OIITUMMU3M, WHUIIUMATHUBHOCTD,

OIUCaHUsl PEAIbHBIX MPOLIECCOB U SIBJICHUN M MPHU PEIICHUH 3a/]ad, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEIMETOB;

YMETh OIEPUPOBATh MOHSTUSIMH: HATYpajJbHOE YHUCIO, IEJI0e
YHICJIO, OCTATOK MO MOJYJI0, PAllMOHAIBHOE YHMCIIO0, UPPAIIMOHATIBHOE
YKCIO0,  MHOXECTBa  HATypalbHBIX,  ILEJbIX, PalUOHAIBHBIX,
MEeMCTBUTENIbHBIX YUCEN, YMETh HCIIOJIb30BaTh MPU3HAKH JEIUMOCTH,
HAaUMEHbIIMKA OOLMIl [enuTens M HauMEHblIee oOllee KpaTHoe,
anroput™M EBKIuAa mpu pelieHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMHU
MO3UIIMOHHBIMHI CUCTEMaMU CUUCIICHHUS,

YMETh ONEPUPOBATH  MOHATHUSAMHU: KOMILIEKCHOE
COMpSDKEHHBIE  KOMIUIEKCHBIE — YHClla, MOIAYIb H
KOMIUICKCHOTO YHClia, hopMa 3alMCU KOMIUICKCHBIX YUCEIT
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anredpandeckas); yMeTb
MPOU3BOIUTH apU(PMETHUECKUE EHCTBUS ¢ KOMIUICKCHBIMU UYHCIIAMH;
MPUBOJUTH TPUMEPHI HCTIOIH30BAHHS KOMILIEKCHBIX YHCET;
YMETb MOJETUPOBATh pealbHbIE CUTYalUH

MAaTEMAaTUKH; COCTABJIATH BBIPAKCHUA, YPABHCHHS, HCPABCHCTBA U UX

YUCJIO,
apryMeHT

Ha  s3bIKE
CHCTEMBI I10 YCIIOBHIO 33Ja4yH, HUCCIIEA0BaTh MOCTPOCHHBIE MOJIENU C
MCTIOJIB30BAaHUEM armapara aireOpbl, HHTEPIPETUPOBATH TOTYIEHHBIN
[pe3yJbTaT; c
rE€OMETPHUECKUX TIOHSTHH ¥ BEJIWYHMH, pEIIaTh CBS3aHHBIE C HHUMH

CTPOUTH MAaTEMAaTHYCCKHUEC MOJCIN IIOMOIIBIO

MPAKTUYCCKUEC 3aaa4dyuv, COCTaBJIATb BEPOATHOCTHYIO MOJCIL H

MHTEPIPETUPOBATh IIOJYYECHHBI pE3yJbTaT; pelaTh IPUKIaJIHbIC
3aJa4d  CPEACTBAMHM MAaTEMaTHMYECKOIO aHaliu3a, B TOM 4YHCIE

COIMATTbHOOKOHOMHYECKOTO U (PH3HUYECKOTO XapaKTepa




OK 02 Hcnonp3oBath
COBpPEMEHHBIE CPEICTBaA|
MOUCKa, aHaJM3a u
WHTEepIpETaun

nH(pOpMaIuy,
WH(pOPMAaLOHHBIE
TEXHOJIOTUH JJISI BBIITOJHEHHS
3aaq npodeccnoHaIBHOH
NesATeTbHOCTH

YMETh B3aWMOJICHCTBOBATh C COLMAJILHBIMU
WHCTUTYTAMH B COOTBETCTBUU C WX (QYHKIHSIMH U
Ha3HAYECHHUEM;

CIOCOOHOCTD

- OLICHHUBATh CUTyalluIo 41

HHpI/IHI/IMaTB OCO3HAHHBIC PCUICHHA, OPHUCHTUPYSACH HA

MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TFOTOBHOCTb K TpPYAY, OCO3HaHUE LIEHHOCTH
MacTepcTBa, TPYJOI00UE;

FOTOBHOCTb K  aKTMBHOM  JIE€ATEIIBHOCTH
TEXHOJOTMYECKOM M COLMAIBbHOM HAIpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHMULIMHUPOBATh,  IUIAHUPOBATH U
CaMOCTOSATENIBHO BBIIIOJIHATH TAKYIO ACATCIBHOCTD;
[I0JIy4aTb HOBBIC 3HAHMS, €r0 MHTEPIIPETaLUu,
npeoOpa3oBaHNI0O M MPUMEHEHUI0 B  Pa3JIMYHbIX|
y4eOHBIX CHUTyallUsX, B TOM YHCJIE MpPU CO3JaHUU
y4eOHBIX U COLMAIBHBIX ITPOEKTOB;

BBISIBIATh [IPUYMHHO-CIICICTBEHHBIE CBSA3U U
AKTYaJIM3UpOBaTh 3a7ady, BBIJBHIaTb THUIIOTE3y €€
pELICHUs, HAaXOIUThb APryMEHTHI I JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3aJ1aBaTh IapAMETPHI U KPUTEPUH]
pELICHUS; BIIQJICTh ~ HABBIKAMU  IIOJIy4ECHMS
nH(pOpMallMd U3  HMCTOYHHUKOB  Ppa3HbIX  THUIIOB,
CaMOCTOATENIBHO  OCYILECTBJIATh  IIOMCK,  aHaJu3,
CUCTEMATHU3allMI0 M HHTEpHpeTanuo HHPOopMaun
pa3IMYHBIX BUAOB U (POPM NPECTABICHHUS;
UCIOJIb30BaTh CPEJCTBA HH(POPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX  TEXHOJIOTUH penieHnn

B

KOTHHUTHUBHBIX, KOMMYHHKAaTHUBHBIX )41

OpraHU3AIlMOHHBIX 33/1a4 C COOJIIOICHHEM TpeOOBaHUIMA

OPrOHOMHUKH, TEXHUKHU 6630HaCHOCTI/I, TUT'MCHBI,

pecypcocOepeKeHnsl, TMPABOBBIX W ATUYECKUX HOPM,

HOpPM HH(OPMALMOHHON 0€30MacHOCTH; BJIAJIETh

yYMETh ONEpPUPOBaTh MOHATHAMM: palUOHaIbHAs  (QyHKIUS,
nokaszatenbHas (YHKIMS, CTENeHHas (QYHKUUS, JorapupMuuecKas
(yHKIMSI, TPUTOHOMETpUYECKHE  (QYHKIMU, OOpaTHble (YHKIIHH,
YMEHHE CTPOUTh TpadUKd U3YYEHHBIX (DYHKIUH, HCIOIB30BATh
rpadUKy NP H3YYEHHM IMPOLECCOB M 3aBUCUMOCTEH, IIPU pPELICHUN
3ajad M3 JAPYrHX Y4eOHBIX NMPEIMETOB M 33/1a4 U3 PEAIbHOM JKU3HU;
BbIpa)KaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETUUNHAMU;

YMETh ONEPUPOBATh MOHATUAMHU: TOXKIECTBO, TOXKAECTBEHHOE)
npeoOpa3oBaHue, YpaBHEHUE, HEPaBEHCTBO, CHCTEMa YypaBHEHUH U
HEPaBEHCTB, PAaBHOCHJIBHOCTh YpaBHEHH, HEPAaBEHCTB M CHUCTEM,
pallMOHANbHBIE, HMPpPALMOHANbHbBIE, IOKa3aTelbHblE, CTENEHHbIE,
norapupMUIECKue, TPUTOHOMETPHUECKUE yPaBHEHHUsS, HEPABEHCTBA H
CHUCTEMBl; yYMEThb pellaTh YpaBHEHMs, HEPAaBEHCTBA U CHCTEMbl C
MOMOIIBIO PA3JIMYHBIX MMPHEMOB; pellaTh ypaBHEHHWs, HEPABEHCTBA U
CHUCTEMBl C MapaMEeTpoM; INPHUMEHATh YpPaBHEHUS, HEPaBEHCTBA, HX
CHCTEMBI JIJIsl pEeIICHHs] MaTeMaTHUECKUX 3aJad U 3a7ad U3 Pa3InIHbIX
oOJacTeil HayKu U pealibHOM JKU3HH;

yMeTh CBOOOJHO ONEpUPOBaTh TMOHATHAMM: JIBUIKEHUE,
MapajuiebHBIA TIEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue 10a00us, MMOJO0OHBIE (UIYpBI; YMETh
pacrio3HaBaTh paBHBIE W MOJO0OHBIE (DUTYPHI, B TOM YHUCIIE B TPUPOJE,
MCKYCCTBE, AapXUTEKType; YMETb MCIIOJIb30BaTh TI'E€OMETPUUYECKUE
OTHOILIEHHSI, HAaXOJWUTh TEOMETPUYECKHE BEIMYMHBI (JUIMHA, YTOI,
M10I1ab, 00bEM) NPH PELICHNH 33aJa4 U3 IPYTUX y4eOHBIX MPEIMETOB
1 U3 peaIbHOM KU3HU




HABBIKAMHU PACIIO3HABAHMUS M 3alIUTHl WH(OpPMAIUH,
WH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH




OK 03
pea30BBIBATh COOCTBEHHOE

[lnanupoBate u

mpodeccnoHaIbHOE u
JIMYHOCTHOC
[PEIPUHUMATETBCKYIO

pa3BuTHE,

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUAAX
HMCKYCCTBa,  CTPEMJIGHHE  TPOSBISATH  KauecTBa
TBOPUYECKOI JINYHOCTH;

UMETh HUHTEpeC K pa3nuuHeiM  chepam
npodeccCuoHaNbHOM AESITeTbHOCTH, YMEHHE COBEpIIATh

OCO3HAHHBI  BBIOO Oynymeii mpodeccuun u

JIeATETBLHOCTD B p By pod .

5 PeaTH30BBIBATE COOCTBEHHbIE SKU3HEHHBIE ILIAHBI;

MpO(eccHOHANBHOR  CePeroroprocTs 1 crocOGHOCTE K 0OPA3OBAHMIO M
MICIIONB30BATh  3HAHUA 11O

(UHAHCOBOWH T'PaMOTHOCTH B
Pa3INYHBIX YKH3HECHHBIX

CUTyaluIXx

caM000pa30BaHHUIO HA IPOTSKEHUH BCEH KU3HU;
- aHAJIM3UPOBATh IOJYYCHHBIE B XOJI€ PEIHICHUS
3a7aud  pe3yJbTaThl, KPUTHYECKH OLIEHUBATh UX
TOCTOBEPHOCTH, NMPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

CaMOCTOATENIbHO COCTaBIIATh IUIAH PEIICHHS
npoOsieMbl € Y4YETOM  HMMEIOIIMUXCS  PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUI;

yMEThb OLIGHWBAaTh PUCKU M CBOEBPEMEHHO

pemicHuAd 1o CHHIXXCHHIO,

MPUHUMATH 170
chopMupoBaTh MpU3HABATH CBOE IMPaBO M TIPABO

IPYTUX JIIO/IEN Ha OIIMOKH.

yMETh ONEepUpPOBATH HNOHATUSIMU: pauuoHalbHbIE,
MppalroHalbHbIe, TIOKa3aTelbHbIe, CTENCHHbIC, JOTapu(pMHUUYECKHE,
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETh ONEPUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEUYCHHUE
MHOTOTpaHHHKA, KyO, Mapajienenumne], npu3Ma, nupamMuaa, Gurypa u
MOBEPXHOCTh BpAILlCHHs, LWIMHAP, KOHYyC, mIap, cdepa, cedeHus
burypsl BpalleHHs, IUIOCKOCTb, Kacaromasics cheppl, LHIUHAPA,
KOHYyca, IUIOUIa/lb [OBEPXHOCTH IHUPAMMJbl, IPHU3MBI, KOHYcCa,
MWIMHIpa, IUlomanb cdepbl, o00beM Kyba, MPSIMOYTrOJILHOTO
napajuleJienunesa, MUpamMHuabl, NPU3Mbl, LUJIMHIpa, KOHYCa, IIapa;
YMEHHE H300pakaTh MHOTOTPAaHHUKU M MOBEPXHOCTHU BpAalllEHUs, HX
CEUYEHHUS OT pYKH, C TIIOMOILIBIO YEPTEKHbIX MHCTPYMEHTOB U
AIEKTPOHHBIX  CPEACTB; YMETh  pAcClO3HaBaTb CUMMETPUIO B
[IPOCTPAHCTBE; YMETh PaclO3HaBaTh IPaBUIIbHbIE MHOIOIPAHHUKH;
YMETb ONEpPUPOBATh MOHATUSAMU: MPSMOYIOJbHAS CHUCTEMA
BEKTOpA,|

KOOpAUWHAT, KOOPAHMHATBI TOYKH, BCKTOpP, KOOPAWHATLI

CKaJIsIpHOE MPOU3BEACHUE, YIOJI MEX]Iy BEKTOpaMH, CyMMa BEKTOPOB,

“MpOM3BEACHNE BCKTOpPA HA YMCJIO; HAXOAUTh C MOMOIIbIO H3YYEHHBIX




(bopMysT KOOpIMHATHI CEpEMHBI OTPE3Ka, PACCTOSIHHE MEXIY JBYMS
TOUKAMH;

- YMEThb ONEPUPOBATh MOHATUSMU: Tpad, CBA3HBIN rpad, nepeBo,
UK, rpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATH Tpadbl
[Pa3IMYHBIMH CIIOCO0AMU; UCIOIB30BaTh rpadbl MPH PEIICHUH 3a]1a4;

- YyMETb CBOOOJHO OINEPUPOBaTH MOHITUSAMH: COYETAHUE,
MepecTaHOBKA, YHUCIO COYETaHWIl, YHMCIO TEepPeCcTaHOBOK; OHHOM
Hpi0oTOHA; yMETh MPUMEHATH KOMOWHATOPHBIE (aKThl U PacCyKACHUS
TSI pEIIeHuUs 3a/1aY;

- YMETh HaXOAWTHb BEPOSTHOCTU COOBITHI C HCHOJIb30BAaHUEM|
rpadMuecKuX METOJOB; NMPUMEHSTHh JUIS PEIIeHHus 3anad (OpMyITbI
CIOXEHHS] U  yMHOXEHHsSI  BEpOSITHOCTEH, (GopMyiny MOITHOHN
BepoATHOCTH, (opmyny bepHym, KOMOWMHATOpHBIE (aKThl U
(dbopMyIbl; OLIEHUBATH BEPOSTHOCTU PEANbHBIX COOBITUH; YMETh
ONepUpOBaTh TMOHATUSAMU: CllydailHas BEJIMYWHA, paclpeiesieHue
BEPOATHOCTEH, MAaTEMaTUYECKOE OKUAAHUE, TUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHGHHE CIY4YallHOW BENWYHMHBI, (YHKIMH pPacHpelesicHus U
IUIOTHOCTM ~ PAaBHOMEPHOTO,  TIOKa3aTelIbHOTO M HOPMAaJbHOI'O
pacrpeieieHuii;  yMETb  HCIIOJIb30BaTh  CBOMCTBA  M3YUEHHBIX
pacripesiesIeHuil Ui pelIeHus 3a/1a4; 3HaKOMCTBO C MOHATUAMU: 3aKOH
OONBIIMX YHUCEN, METOAbl BBIOOPOYHBIX HCCIEJOBAaHUM; YMETb
NPUBOANUTH MpPUMEPHl MPOSBIECHUS 3aKOHAa OOJNBIIUX YHUCENT B
MPUPOHBIX U OOIIECTBEHHBIX SIBIICHUSIX;

- YMETb CBOOOJHO OINEPUPOBATh MOHATHIAMM: ILIOLIAAb (UTYDBHI,
00BbeM (pUTypbl, BETMYHMHA YIJIa, PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH,
paccTOSHUE MEX1y MpPSIMBIMHM, PAcCTOSHHE MEXIY IUIOCKOCTIMH,
TUI0IaAb Cepsl, IIOMIAb MOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCA,
UIMHApPa, 00beM Ky0a, MPSAMOYTOJBHOTO — MapajuleNenuresa,
MUpaMUIbl, MPU3MBI, LUWIMHIpPA, KOHYyca, IIapa; YMEHHE HaXOAWUTh
OTHOILIEHHE 00BEMOB MOAOOHBIX HUTYP
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OK 04

B3aWMOJI€IICTBOBATh

O dexTrBHO
u
paboTaTh B KOJUIGKTHBE WU
KOMaH/1e

- FOTOBHOCTD IIPOTHBOCTOATH UJIE0JIOT MU
DKCTpPEMH3Ma, HaIlMOHAJIM3Ma, KceHopoouu,
MUCKPUMHUHALIMA 110  COLHAIBHBIM, PEIUTHO3HBIM,

PAacoOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
copmMHupOBaThH HPaBCTBEHHOE
ATUYECKOTO TIOBEICHHUS;
TOTOBHOCTb K TPYAY,
MacTepcTBa, TPYJOI00UE;
CTaBUTh NpPOOJEMbl U 3a7ayM, JOIMYCKAOLIUE
QJIbTEpPHATUBHBIC PEIICHUS;

BJAJIeTh PA3JIMYHBIMU CIOCO0aMM OOLIEHUS U
B3aUMOJCHCTBUS;

--apI'yMEHTHPOBAHHO BECTH JAMAJIOr, YMETb CMSAI4aTh
KOH(JIMKTHBIC CUTYallUH;

Pa3BEepHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY
3peHHsI C HWCIOJB30BAHWEM  SI3BIKOBBIX  CPEJCTB;
COBMECTHasl IeSIT€IbHOCTb:

MOHMMAaThb M HCIOJIb30BaTh IPEUMYILECTBA
KOMaHIHOW M MHIUBHUIyaJbHOM paloThI; - BBHIOMpATh
TEMAaTUKYy U METOJbl COBMECTHBIX JIEHCTBUH C y4EeTOM
O0IIMX HMHTEPECOB M BO3MOXKHOCTEH Ka)JOro 4ieHa
KOJIJICKTHBA; - KOOPAMHUPOBATH M BBHITIOJIHATH paboTy B

CO3HAHHE,

OCO3HAHUEC NI CHHOCTH

YCIIOBUSX peasbHOTO, BUPTYaIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- chopMHUpOBaTH CaMOKOHTPOJIb, yMETh

[IPUHUMATh OTBETCTBEHHOCTh 3a CBOE€ IIOBEJECHHUE,
CIIOCOOHOCTh ~ @/IaliTUPOBAThCA K  AMOLIMOHAIBHBIM
U3MEHEHUSM M IPOSBIATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

c(opMHpOBATH colajgbHbIe HaBBIKH,
BKJIFOUAIOLINE CIIOCOOHOCTh BBICTPAUBATh OTHOLIEHUS C
NPYTUMH JIIOABMHU, 3a00THTHCS, MPOSBIATH UHTEPEC U
paspemath KOHQIMKTBI, - CPOPMUPOBATH MPHUHSITHIE

yMEThb ONEpPUPOBATh TMOHATHAMM: CIy4alHBIH ONBIT Y
cilydailHO€ COOBITHE, BEPOATHOCTb CIy4allHOTO COOBITUS;  YMETH
BBIUUCIIATh BEPOSITHOCTh C MCIIOJB30BAaHMEM TI'paUUECKUX METOJIO0B;
NPUMEHATh (OPMYJBI  CIOKEHUS M YMHOXEHHS BEPOSTHOCTEH,
KOMOMHATOpHbIE (DaKThl U (HOPMYJIBI IPU PELICHUH 33/a4; OLCHUBATH)
BEPOSITHOCTH pEalbHBIX COOBITUH; 3HAKOMCTBO CO CIIydailHBIMHY|
BEIMYMHAMHU; YMEHHME IPUBOJIUTH IPUMEPbl MPOSBIECHUS 3aKOHA
OOJIBLINX YMCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSIX;

yMETh CBOOOJIHO OTEPUPOBATH MOHITHUSMHU: CTEIEHb C ILEJbIM]
MokaszarejeM, KOpeHb  HaTypallbHOW  CTENEHHW, CTENeHb
palMOHANBHBIM ~ IIOKa3aTeleM, CTeNeHb € JeHCTBUTENIbHBIM
(BemiecTBEHHBIM) TIOKa3aTesieM, JorapuM 4Yucia, CUHYC, KOCHHYC H
TAHT'€HC IPOU3BOJIBHOTO YHUCIIA;

YMETh CBOOOJHO OINEpPHPOBATH MOHATUSAMHU: TpaduK (QYHKIUH,
oOpaTtHast (QyHKUMs, KOMIO3UIUs (YHKUUN, JIuHEHHas QyHKIUS,
KBagpaTH4Hasi (YHKIMS, cTereHHass (YHKIHS C IEJbIM T0Ka3aTeseM,
TPUTOHOMETpUUYECKHE (YHKLIMH, OOpaTHble TPUTOHOMETPUYECKUE
GyHKIMM, TOKa3aTelbHas U Jjorapudmuueckas ¢QYHKIUH; YMETb
CTpOUTh TpapuKH (QYHKIUH, BBHINOIHATH MpeoOpazoBaHMs rpaduKoB
(b yHKIIHI;

YMETh UCNOJNB30BaTh Tpapuku GYHKIUHA I U3YydSHHS
[IPOIIECCOB M 3aBUCUMOCTEN MpPU PelIeHUM 3a/ad U3 JPYTUX y4eOHBIX|
MPEIMETOB U U3 PEATbHOM KU3HU; BHIPAKATD
(hopMyI1aMU3aBUCUMOCTHUMEXK TYBEIINUMHAMHY;

CBOOOZHO ONEpUPOBATh MOHATUSIMH: YETHOCTh (YHKIUH,
MEePUOANYHOCTh (DYHKIUH, OTPAHUUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
(byHKLINY, SKCTpeMyM (pYHKIIUH, HauOOoJIbIIee U HAMMEHbIIEe 3HAUCHHS
(GYHKIIMM HA TIPOMEXKYTKE; YMETh MPOBOIUTH HCCie0BaHNEe QYHKIUY;
yMeTh HCHOJb30BaTh CBOMCTBa M Trpaduku (QYHKIUN a5
pelieHrs ypaBHEHHWIl, HEpaBeHCTB U 3aJad C napaMeTpamy;
n300pakaTh Ha KOOPIMHATHOW TIJIOCKOCTH MHOMKECTBA PpeIICHUH]
YpaBHEHUI, HEPABEHCTB U UX CHCTEM;

YMCTb CB060,Z[HO ONCPpUPOBATH NNOHATUAMU: TOYKA, ITPpsAMaAsI, IIJIOCKOCTD,
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MOTHUBBI U ApIyMEHTBI PYTI'UX JIIOIEH IIPU aHAIN3E
- Pe3yIbTaTOBACATEIIBHOCTH

[IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUM YroJ, ABYIPaHHBIM Yroi,
TPEXTPAHHBIN yroul, nepeceKaroImecs, HapajuleJIbHbIC y
CKPCIIUBAIOIIHECCS NPAMBIC, MAPAJUICIIBHOCTE U TMECPICHAUKYIAPHOCTD
[IPSIMBIX U IIJIOCKOCTEH, YIOJl MEXAY MPSAMBIMH, YIOJ MEXIY IPSIMOU U
[JIOCKOCTBIO, YIOJI MEXIY INIOCKOCTSMH; YMEHHE HCIOJb30BaTh IIpHY|
peLIeHUH 3aJjad U3y4YeHHbIe (DaKThl U TEOPEMBbI IIJIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB B  OKPYXAIOIIEM MHPE;yMETh
OIEpUPOBATH TMOHATUSAMHU: MHOIOIDAHHUK, CEYEHUE MHOTOIPaHHMKA,
NpaBWIbHBI ~ MHOTOTpAaHHHWK, NpU3Ma, MUpaMuaa, Qurypa u
[HOBEPXHOCTh BpALICHUs, LMIMHIpP, KOHYC, IIap, cdepa, pa3BepTKa)
IMOBCPXHOCTHU, CCUCHHUA KOHYCAa M HUWJIMHApA, MapalJICJbHLIC OCH HIIY
OCHOBaHMIO, CEYEHWe Iapa, IUIOCKOCThb, Kacaromascs cdepsl,
HUJINHApA, KOHYCA, YMCHHUC CTPOUTb CCUCHHC MHOI'OrpaHHUKaA,
1300pakaTh MHOTOIPAaHHUKH, (PUTYphl U MOBEPXHOCTH BPALICHUS, HX|
CCUCHUA, B TOM YHUCIIC C IMOMOLIBIO S3JICKTPOHHBIX CPCACTB;, YMCHHUC
[PUMEHATh CBOWCTBA T'€OMETPUYECKUX (UTYp, CaMOCTOSTEIbHO)
dbopMynupoOBaTh  ONpENEICHUS H3y4aeMbIX (UTYp, BBIIBUTAThH
MIIOTE3bl O CBOWCTBAX M MpH3HAKaX TIEOMETPUYECKUX (uryp,
000CHOBBIBaTh ~ WJIM  ONpOBEpraTb  UX; yMEHHE  IPOBOJUTH)
KJ1accu(UKaLUIO uryp o pa3Iu4YHBIM [IPU3HAKaM,

BI)IHOJ'IHHTI)HGO6XOI[I/IMI>I€ AONOJHUTCIBHBIC ITIOCTPOCHUSA
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OK 05
YCTHYIO U
KOMMYHUKAIIUIO
roCyJapCTBEHHOM
Poccuiickoit  denepanuun
y4eTOM

COLIMAIIBHOTO M KYJIBTYPHOTO

KOHTCKCTa

Ocy11ecTBIATH
HMCEMEHHYI0|00IIEYETI0OBEYECKUE
HaleMOKpaTHYeCKHe LIEHHOCTH;

SI3BIKE|

ocobeHHOCTEN

IIPpUHATDH TpaaAulIMOHHBIC HallMOHAJIbHBIC,

TYMaHHUCTUYCCKUC 141

COBEpIICHCTBOBATH SI3BIKOBYIO U YHUTATEIbCKYIO
KyJIbTYpY KakK CpEeACTBa B3aUMOJICHCTBUS MEXIY|
JTI0JIBMU U TIO3HAHUS MUDA;

- OCO3HaTh IIEHHOCTH HAY4YHOM J1€ATEIbHOCTH,
FOTOBHOCTD OCYILIECTBIISATh MPOEKTHYIO u
MCCIIEIOBATEIbCKYIO AESITEIbHOCTD

WHAWBUAYAIILHO U B TPYIIIIE;

C

- BHOCUTb  KOPPEKTHBBI B  JICSITEIIBHOCTb,
OIICHUBATh  COOTBETCTBUE  PE3YJbTATOB  IICJISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

- BIIa/IETh HABBIKAMU Y4EOHOUCCIIEIOBATEIbCKOI
U TMPOEKTHOM NEeSATENIbHOCTH, HAaBBIKAMH DPa3peUICHHS]
mpo0Jem;

- CO3/1aBaTh TEKCTHI B Pa3MYHBIX (opmaTax c
Y4eTOM  Ha3HaueHuss HWHPOpMAIMHM U  IIeJIeBOM
AyAUTOPHH, BBIOMpAst ONTUMAIBHYIO bopmy
MPEICTABICHUS U BU3YyaIN3allNH;

- BIIa/IETh HaBBIKAMU MTO3HABATENBHOM pedexcuu

KAK  OCO3HAaHMs  COBEpPIIAEMBIX  JCUCTBUH WU
MBICIINTCIIBbHBIX ImponeccoB, ux PE3YyIbTAaTOB Hu
OCHOBaHUH

- yYMETh ONEpPUPOBAaTh MOHATUAMHU: CpelHee apUPpMeTHYeCcKoe,
MenruaHa, HauOoJIbllee ¥ HaMMEHbIIee 3HAUYEHUS, pa3Max, JUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHUE YHCIOBOIO HAOOpa; yMEHHE H3BJEKaTh,
MHTEPIPETHPOBATh MH(POPMALIMIO, TMPEACTABICHHYIO B TaOMUIax, HA
muarpaMmax, rpaukax, OTpa)karollyl0 CBOMCTBA pealibHbIX MPOLIECCOB
W SBJICHUW; TMPEICTaBIATh HHPOPMALMIO C IOMOMIBIO TaOIHIl U
uarpaMM; — HCCJIEIOBaThb CTAaTUCTHUYECKHUE [aHHBIC, B TOM 4YHCIE C
MPUMEHEHHEM TpapUUECKIX METOIO0B M AJIEKTPOHHBIX CPEJCTB;

YMETb ONEPUPOBATH IOHATHAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYIPAHHBIA  yroJI, CKPEIIMBAIOIIMECS IPsMBIE,
MapaJuIe]IbHOCTD U NEPHEHANKYIIAPHOCTD MPAMBIX U IUNIOCKOCTEH, Yroj
MEXIy NPAMBIMH, YIOJd MEXAY HNPSMOM U IJIOCKOCTBIO, YTOJI MEXIY
MJIOCKOCTSIMU, PACCTOSHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE MEXKY)|
[IPSAMBIMH, PACCTOSTHUE MEKY INIOCKOCTSIMU;

YMETb HCIOJB30BaTh IMpPU pEHIEHUH 3ajJady H3yuyeHHble (aKTbl U

TEeopeMbl IJAaHUMETPUH; YMEHHME OLIEHUBaThb pa3Mepbl OO0BEKTOB
OKPY’KaroILEero MUpa;
- YyMETb  CBOOOJAHO  ONEpPUPOBaTh  MOHATHSMH:  CpellHee

apI/ICI)MeTI/I"IeCKOG, MCHaHa, HanOoJbIIee U HaUMEHbIICE 3HA4YCHMUA,
CTAaHAApPTHOC OTKIIOHCHUC [JIA OIIMCAHUSA
YUCJIOBBIX HAaHHBIX; YMCETb HCCICAOBATb CTATUCTUYCCKHUC HOAHHBIC, B
TOM YHCJIC C IMPUMCHCHUCM l"paCI)I/I‘{eCKI/IX MCTOHOB M JJICKTPOHHBIX
CpCACTB; rpaq)nqecxn HcCiacaoBaTb COBMCCTHBIC Ha6J'II-OI[eHI/I$I C
MOMOIIBIO JUarpaMM paCCCUBaHUA U JIMHEHHOM perpeccuun

pa3Max, JUCIICPCU:,
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OK 06 [IposBrAaTh
IpaXX1aHCKO-
[aTPUOTHYECKYIO0  ITO3ULHIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE IIOBEJICHHUE HA
OCHOBE TpaJiuLINOHHBIX|
00I11eYeTIOBEYECKIX
[ICHHOCTEH, B TOM YHCIIE C
Yy4ETOM rapMOHHU3aLUY|
MEKHAIIMOHAJIbHBIX u
MEXPETUTMO3HBIX
OTHOILEHUH, IIPUMEHSATh
CTaH1apThl
AHTUKOPPYINLIMOHHOTO
[MOBE/ICHUS

FOTOBHOCTD K aKTHBHOU JIeSITeIbHOCTH
TEXHOJOTMYECKOM W COUHUAIIBHOW HalpaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHSITH TaKYIO ACSTEIbHOCTD;
[JIaHUPOBaTh W OCYILIECTBIATH  JCHCTBUA B
OKpY’KaloIlleW cpele Ha OCHOBE 3HAaHUs Leled
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

CaMOCTOSITEJIBHO  OCYILECTBJIATH  MO3HABATEIBHYIO
NesATeTbHOCTh, BBIABIATH MPOOJEMBI, CTaBUTh |
dbopmynupoBath COOCTBEHHBIC 3aJa4u B
00pa3oBaTeNbHOW  JIEATEIBHOCTH M >KHU3HEHHBIX
CUTYyalUsX;

CIIOCOOCTBOBAaTh  (DOPMUPOBAHUIO M MPOSBICHUIO

[IUPOKOM DBPYIUIIMM B Pa3HBIX OOJACTAX 3HAHHM,
[IOCTOSIHHO IOBBIILIATh CBOM 00pa3oBaTENbHBIA U
KYJbTYpHBI YpOBEHb, - C(HOPMHUPOBATH, DPa3BHBATH
CIIOCOOHOCTh IOHMMATh MHP C HO3UIHUH JAPYroro
4eJI0BEKa

yYMEThb pellaTh TEKCTOBbIE 3a/laui Pa3HbIX TUIIOB (B TOM 4YHCIE
Ha TPOICHTHI, OJM W 4YacTW, Ha JBM)KEHHE, paboTy, CTOMMOCTh
TOBApOB M yCIYT, HAJIOTH, 33a4l U3 00JacTU YIpaBJIE€HUs JUYHBIMU U
CeMEWHBIMU (MHAHCAMH); COCTABISATH BBIPAKEHHS, YpaBHEHHS,
HEpaBEHCTBA M HX CHUCTEMbl I10 YCJIOBMIO 3aJaud, MHCCIEIO0BaTh
[I0JIyYUEHHOE PEIIEHUE U OLIEHUBATh MPaBI0N0J00HOCTh PE3YIbTATOB; -
- YMETb ONEpUPOBaTh MOHATHAMM: OIpEAENICHHE, aKCHOMa, TeopeMma,
CIIE/ICTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTEIbCTBO, PAaBHOCUJIbHbBIE
(hopMyITHUPOBKH; YMETb dbopmynupoBath obpaTtHoe u
[IPOTUBONOJIOKHOE  YTBEpPXKJIEHUE,  IMPUBOJUTH  INPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ] MaTeMaTU4eCKOH WHIYKILIUU;
[POBOAMTH JIOKA3aTEJIbHbIE PAaCCYXJEHHUS IMpU pELIEHUU 3ajad,
OLIEHUBATh JIOTHUECKYIO MTPABUIILHOCTh PACCYKICHUM;

YMETb CBOOOAHO ONEpPUPOBaTh IOHATUSAMU: IOCIIEI0BATEIbHOCTD,
apudmeTHyeckas ~ MpoOrpeccus,  IEeOMETpHuYecKass  Mporpeccus,
OECKOHEYHO YObIBaoIlasi TIEOMETpPUYECKas IPOrpeccusi; yMETb
3ajjaBaTh  I[OCJIEJOBAaTEIbHOCTH, B TOM YHCIE€ C  IOMOUIbIO
PEKYpPEHTHBIX (hopmyit;

- YMEThb BBIOMpATh MOJXOASIIUN METOJ JUIsl pEelleHUs 3aJlauM;
MOHMMAHWE 3HAYMMOCTH MAaTeMaTUKW B H3YYEHHHM IPUPOIHBIX U
OOIIECTBEHHBIX ~ MpPOLECCOB M  SBJICHMH; yMeTh PpacloO3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MATEMaTMKH B HCKYCCTBE, YMETb IPHUBOJUTH
[IpUMEPBl  MATEMAaTHUYECKUX OTKPBITUH POCCUMCKOM U  MHUPOBOH
MaTEMaTUYECKON HayKN
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OK 07
COXPaHEHHIO

CopelicTBOBaTH
OKpYy>Karolen

Cpelbl, pecypcoCcOepeKeHUIO,

IIPUMCHATH
M3MCHCHUU
IIPUHIIHIIBL
IIPpOU3BOJICTBA,

HeﬁCTBOBaTB B LI]f)CZ%BI:»I‘IEII‘/'IHIJIX

CUTYyalusIX

3HaHUS
KJIMMaTa,
OEepEKITUBOTO
3¢ peKTUBHO

00

[HUMAaTh JEUCTBUA, MPUHOCSIIUE BPEIl OKPYXKaAIOIICH
cpene;

MIPOTHO3MPOBATh HEOJArONMPHUSATHBIE HKOJIOTHYCCKHE
[MOCJIEACTBUS NIPEATPUHUMAEMBIX JICUCTBU,
Mpea0TBpaAaThHX;

YUTh  ONBIT JIEATCILHOCTH
PKOJIOTHYECKOMHAIPABICHHOCTH;

\TBIBATh IJIAH PEIICHHs MPOOJEMBl C YUYEeTOM aHalu3a

UMCIOIMXCA ~ MaTepHaJbHBIX M  HEMaTepHUaTbHBIX

pecypcos;

TBJISITH 1I€JI€HAIIPABICHHBIIN MOUCK MEPEHOCa CPEICTB U

CIIOCO0OB JIEMCTBHUS B TPO(PECCHOHATBHYIO CPENY;
NepEeHOCUTh  3HAHWS B  IIO3HABATEIHHYIO

MPaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

raTb HOBBIE IPOEKTHI, OLEHHBATH HIEH C TO3HUIUHU

HOBH3HBI, OpPUTMHAIILHOCTH, NPaKTUIECKOi

3HAYUMOCTH;

OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTb KOPPEKTHBBI B

u

ACATCIIbBHOCTD, OLCHUBATH COOTBCTCTBHUC PE3YJIbTATOB|
CIIAM.

YMETh OIEPUPOBATH IMOHATUAMH: (YHKLUS, HENpepblBHASA (YHKIMA,
[IPOM3BO/IHAs, IE€pPBOOOpa3Hasl, OINpPENENEeHHBIH  MHTErpayl; yMeTh
HaXOAWUTb IIPOU3BOJHBIC 3JIEMEHTAPHBIX GYHKIWA, HCIONB3Ys
CIPaBOYHBbIE MaTepUaJIbl; HCCIEA0BaTb B MPOCTEHIIMX CIydasx
(I)yHKLII/II/I Ha MOHOTOHHOCTBb, HaXOAUTb HauOOJIbIINE U HANMEHBIIINE,
3HaueHUs  (QYHKUMH;  CTPOUTh  IpaUKM  MHOIOWIEHOB  C
MCIIOJIb30BAaHUEM allapaTa MaTeMaTHYECKOI'0 aHalIu3a; [PUMEHSTH
[IPOM3BOJIHYIO TIPU PELICHUM 3a/1a4 Ha JABMKEHHE; pellaTh MPaKTHKO-
OpPHUCHTHUPOBAHHBLIC 3a/Ja4d Ha HauOOJIbIIINE U HAUMEHBIIIHE 3Ha4YCHUsI,
Ha

HAXO0XKIECHUE IIyTH, CKOPOCTH U YCKOPEHHUS;

YMEThb ONEpUpPOBaTh IMOHATHSAMHU: JIBUKEHHE B  IPOCTPAHCTBE,
noJ0o0HbIe (GUI'Yypbl B IMPOCTPAHCTBE; MCIIOJIB30BaTh OTHOLICHUE
[UIOINAACH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp MPHU pEHICHUY]
3ajay; - yMETh BBIYHMCIATH N€OMETPUYECKHE BEIMYUHBI (JUIMHA, Yrodl,
[U1011ab, 00BEM, IUIOIA/lb IOBEPXHOCTH),

UCIIONIb3YS U3yYeHHbIE (POPMYJIIBI U METOJIBI;

YMETb
acUMNTOTHl Tpaduka (QYHKIHH,

MOHATUSAMM: byHKIMH,
nepBass M BTOpas MPOU3BOJHAsS
(GYHKIIMM, TEOMETPUYECKMM U (U3UYECKUH CMBICH IPOU3BOJIHOM,

HepB006pa3Ha;1, OHpeI[eJ'IeHHHﬁ HUHTCrpajl; YMCTb HAXOOUTb

OneprupoBaTh HCMIPCPBIBHOCTDH
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aCUMNTOTHI Tpaduka QYHKIMH, YMEHUE BBIYUCISTH IMPOU3BOIHEIC
CYMMBI, TIPOM3BE/ICHUS, YACTHOTO M KOMIO3HMIIUU (DYHKIUH, HAXOJUTh
ypaBHEHUE

KacaTelbHOU K rpaduKy)yHKIINY;

YMETh MCIOJb30BATh MPOU3BOAHYIO ISl MCCIAeNOBaHUS (PYHKIUH, 1S
HAXOXKJICHHUS HAWIY4IIero pelIeHHs B NPUKIAIHBIX, B TOM YHCIE
COLMAIBHO-PKOHOMUYECKUX U (PU3MUECKUX 3ajauax, JJIsl OTpeIeICHuUs
CKOPOCTH W YCKOPCHHUS;, HAXOAWUTh IUIOMATN U 00BeMbl (GUTYp C
MOMOIILI0 WHTErpayia; TMPUBOIUTH IMPHUMEPHl  MaTEeMaTUYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU depeHnanbHbIX YpaBHEHUH;

YMETh CBOOOJHO OINEPHPOBATH MOHITUSMH: MPSIMOYTOJbHAS CHCTEMA
KOOPJIMHAT, BEKTOP, KOOPJAMHATHI TOYKH, KOOPJIUHATHI BEKTOpPa, CyMMa
BEKTOPOB, MPOU3BEJICHHE BEKTOpa HA YHCJIO, PA3JIOKEHUE BEKTOpA I10
0asucy, CKaIsIpHOE TNPOM3BEACHUE, BEKTOPHOE NPOM3BEACHUE, YroJl
MEXIy  BEKTOpaMH; YMEHHE  HKCIIOJIb30BaTh  BEKTOPHBIA U
KOOPJMHATHBIN METOJ| JUIsl PEIICHUS TeOMETPUYCCKHX 3a7a4y M 3aj]ad
NPYruxX y4eOHBIX MPEAMETOB; ONEPUPOBATh MOHATHAMM: MaTpuua 2X2
u  3X3, ompenenuTenb  MaTpPHUIbl, T[EOMETPUYECKUH  CMBICI
OTIpeIeTUTENs
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOW JUCIUTIIAHBI
OVIL.03 Y MATEMATHUKA

2.1. Oobem yueOHoii aucoumanHbl npeaMeraOYIL.03 Y Marematuka M BHIBI
y4eOHoi1 padoThI

Bup yueOHoii padoThl Oobvem 6
yacax*

O0bem 00pa3oBaTeIbHOI MPOrPAMMBbI M CHUIIIMHBI 293

B T.4.

OcHOBHOe coepxxaHmne 224

BT. 4..

TEOPETUYECKOE 00yUEHHE 112

NPAKTHYECKUE 3aHATUSA 86

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHME 26

(comep:xaHue NPUKJIATHOTO MOLYJIA)

BT. 4..

TEOpEeTUYECKOe 00ydeHUE

MPaKTUYECKHUE 3aHATUS 26

CamocrosiTeJibHas padoTa 65

IIpome:xyTouHnas arrecranus (3K3aMeH) 4




2.2. TemaTuyecKkuMid IJIAH U COAEPKAHNE TUCIUIIINHBI

Oo0beM, aKkaj.

4/ B TOM
qucie Koabl komnerenuui,
HanmenoBanu
—— Conep:xkanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH B popme ¢dopmupoBanmnio
Ten 00y4arIMXxcs NPaKTHYECKO | KOTOPbIX crnocoo0cTByeT
i 3J1eMeHT NMPOrpaMmbl
MOJATOTOBKH,
aKaj. 4
1 2 3 4
BBenenne 2
Marematnka B HayKe, TEXHUKE, OJKOHOMHKE, WH()OPMAIMOHHBIX TEXHOJOTHIX H 2 OK 1,0K 2, 0K 3, OK 4,
BBenenue MPAKTUYECKOW JnesTenpHOCTU. lLlenmn M 3agaum u3yyeHHss MaTEMAaTHUKU I[PU  OCBOCHUU OK 5, 0K 6,0K 7
npodeccuii CI1O u cnermansrocteii CI10.
Paznea 1. IloBTOpEHHE Kypca MAaTEeMaTHKH OCHOBHOM IIKOJIbI 8
Conep:kanue y4eOHOT0 MaTepHaJia 8 OK1,0K 2, 0K 3, OK 4,
JIeKIIMOHHOE 3aHATHE. 2 OK 5,0K 6, 0K 7
1. Yucna u Beiuucienus. BeipaxkeHnust u nmpeoOpa3zoBaHus
IpakTHYecKoe 3aHsITHE. 4
Tema 1.1 1. [leficTBuS HajJ TOJOKUTEIbHBIMU W OTPULIATEIBHBIMU YHCIAMHU, OOBIKHOBEHHBIMU U
Yucaaun JECSITUUHBIMU Ipo0siMu. [leiicTBus co cTeneHsMu, (POpMYIIbl COKPAILIECHHOTO YMHOKEHHUS.
BbIYHCJIeHus. | 2. Berancnenus u npeoOpa3zoBaHus. YpaBHEHUS M HEPABEHCTBA.
Beipakenus IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE 2
npeodpasoBan | 1. IIpakTuko-opueHTHpPOBAaHHBIC 3a/a4yll B Kypce TeOMETpHUH Ha IulocKkocTH. [IpocTthie
ust MPOIICHTHI, pPa3Hble CMOcoObl WX BbIYUCHCHUS. CIOXKHBIE TPOIEHTHL. Pemienune 3amay
poecCHOHALHOTO XapaKTepa
Paznen 2. 2. Anredopa 40
T 21 Conep:xanue yueOHOro MaTepuaJia 4 OK 1,0K 2, OK 3, OK 4,
P:::::/IT‘Hé JleKMOHHOE 3aHATHE. ) 2 OK'5,0K 6, OK7
OHSITHS O 1. Ilensie u panuoHanpHbie uucna. [leiicTBuTensHble 4yucna. KowrmekcHble dHCTa.
ancite [TpuOIMKeHHBIC BEIYUCIICHUS.
IIpakTHYECKOE 3aHSATHE. 2
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1. Apudmernueckne IEHCTBUS HAJ YUCIAMH, HaXOXXJICHHUE NPHUOIMKEHHBIX 3HAYECHUU
BeJIMYUH W TMOTPEIIHOCTeH BBIUMCICHHUA (aOCONIOTHOH M OTHOCHTEIHHOW), CpaBHEHUE
YUCJIOBBIX BBIPAXKEHUM.

Tema 2.2.
Kopuu u
CTeNeH!

Coaep:xanue yueOHOTro MaTepuaJia

24

JleknnoHHbIE 3aHATHS.

KopHu u crenenn.

1. KopHu HartypaJIbHOW CTENEHM M3 4Yucia W uUX cBokcTBa. CTENMEHHW ¢ palnuoHaIbHBIMHU
MoKa3aTelIsIMH, UX CBOMCTBA.

2. CremeHN ¢ JEHCTBUTEIBLHBIMM ITOKa3aTeiasMu. CBOMCTBA CTENEHM C JIEHCTBHTEIIHHBIM
IIOKAa3aTelIcM.

IIpeoOpa3oBanue ajreOpanvecknx BbIPAsKEeHU.

3. Ompenenenue mokazarenbHOM (yHKIMU. Mcroib30BaHWE €€ CBOWCTB MPHU PEIICHUN
ypaBHEeHUN U HepaBeHCTB. [IpeoOpa3zoBaHue panroHaIbHBIX, UPPAIMOHATIBHBIX, CTETCHHBIX,
MOKA3aTEIbHBIX BBIPAKECHUMN.

IIpakTH4yeckue 3aHATHS

1. Boruucnenue u cpaBHeHHE KOpHEH. BblnoHeHue pacueToB ¢ paguKaiaMH.

2. HaxoxxaeHue 3Ha4eHHUH CTENEHEN ¢ palMOHAIBHBIMY NOKa3aTesiMU. CpaBHEHUE CTEIICHEH.
[IpeoOpa3oBaHus BEIpAKEHUH, COACPKAMINX CTCIICHU.

3. PenieHne nppanMoOHaIbHBIX U I10KA3aTEIbHBIX YPABHEHUIA.

HpO(l)eCCI/IOHaJIbHO OPHCHTHPOBAHHO€ COACPKAHUC

IIpakTuyeckoe 3ansitue. IlokasarenpHble U CTENEeHHblEe (QYHKUMM B  IPaKTUKO-
OPHUEHTHPOBAHHBIX 3aJa4ax

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst

1. I[TpopaboTka y4yeOHOM TUTEepaTyphl, KOHCIIEKTa M0 U3y4aeMOil TeMe;

2. Pemienne 3a7a4 1o u3y4aeMou TeMe.

3. IMoarotoBka moknagoB Ha Tembl «lloka3aTenbHble W CTENEHHbIE (YHKIMHU B MPAKTHKO-
OpI/IeHTI/IpOBaHHBIX 3agadgaxy, ((HpI/IMeHeHI/Ie CJIOKHBIX HpOIIeHTOB B DOKOHOMHYECCKHUX
pacuerax 3aja4 npodecCHOHaTbLHON HAPaBIEHHOCTH )

10

OK 1, OK 2, OK 3, OK 4,
OK 5,0K 6, 0K 7

Tema 2.3.
Jlorapugmsi

Conep:kaHue y4eGHOr0 MaTepuasa

12

JlekniuOHHbIE 3AHATHSA.

1. Jlorapudm yucna. OCHOBHOE JoTapuMHUUIECKOe TOXKAECTBO. JleCATUUHBIE U HATypaJbHBIC
Jorapu(MBsl.

2. IlpaBuuia geiictBuii ¢ norapudmamu. Ilepexos K HOBOMY OCHOBaHHIO.

IIpakTHyeckne 3aHATHA
1. Haxoxxnenue 3HaueHuid jorapudma no npous3BoJbHOMY OCHOBaHHIO. [lepexos oT ogHOrO

OK I, OK 2, OK 3, OK 4,
OK 5,0K 6, OK 7
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OCHOBaHUSl K Apyromy. Brruucienwe u cpaBHeHue jorapudmosn. JlorapudmupoBanue u
MOTEHIIMPOBAHUE BBIPAXKECHUM.

2. Pemienne norapuMudeckux ypaBHEHUN

IIpeoOpa3oBanue ajqredpandecKux BbIPAKEHH .

3. [IpeoOpazoBanue J0rapuPMUIECKUX BHIPAKEHU.

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJEPKAHUE

IIpakTU4eckoe 3aHsATHE. 2
1. .HOI‘apI/I(I)MBI B IIpupoac n TEXHUKEC HpI/IMeHGHI/IG HOFapI/I(l)Ma.
Jlorapudmuueckas cnvpais B mpupoje. Ee maremaTtnueckue CBOKCTRA.
Pa3nea 3. OCHOBBI TPUTOHOMETPHUH 32
Coaep:xanue yueOHOTro MaTepHaJia 4
Tema JIeKIIMOHHOE 3aHATHE. 2 OK 1,0K 2, 0K 3, OK 4,
3.1.0cnoBHble | 1. Pagunannas mepa yria. BpamarensHoe aprkenue. Tpuronomerpudeckue GyHkiun. CUHyc, OK 5,0K 6,0K 7
MOHSATHSA KOCHHYC, TAHT€HC M KOTAHT'€HC YHCIIa.
Tpuronomerpu | [lpakruyeckoe 3aHsITHE. 2
" 1. M3oOpakeHue yrioB BpalICHUS HAa OKPY)XKHOCTH, COOTHECEHHE BEITUYHMHBI YTJIOB C €ro
pacroyiokeHueM
Coaep:xanue yueOHOTro MaTepHaJia 4
Tema 3.2. JleKLIMOHHOE 3aHATHE. 2
OcHoBHBIE 1. ®opmynel mnpuBeacHus. Dopmynbl ciaoxkeHus. Dopmynsl  yaBoeHHS. DoOpMyIIBI
TPUTOHOMETPH | TOJOBUHHOTO yTJa.
YyecKue IIpakTHyeckoe 3aHsATHE. 2
TOXK1eCTBA 1. IlpumeHeHHE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JUIsl BBIYMCICHUS 3HAUYCHUUN
¢dysakuii. OCHOBHBIC TPUTOHOMETPHUSCKHE TOKIACCTBA, (DOPMYIIBI CIIOKCHHUS, YIBOCHHUSI.
Tema 3.3. Coaep:xanue yue0HOro MaTepHaJia 4
IIpeoOpa3oBan | JlekunoHHOE 3aHATHE. 2
ust [IpeoOpazoBanre cymMMbl B TIPOM3BEIEHHWE W TPOM3BEACHHS B CyMMy BripaxkeHue
NPOCTeHINX | TPUTOHOMETPHUYECKNX (YHKIMH Yepe3 TAaHTE€HC IMOJIOBUHHOTO yTia
Tpuronomerpu | [lpakruyeckue 3aHATHS 2
YEeCKHX [TpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN, PYHKIIUHA.
BbIPAKEHU I
Tema 3.4. ConeprxaHue y4eOHOro Mmarepuasa 20
Tpuronomerpu | JlekunonHoe 3ansitue. 8
YyecKue 1. ITpocTeiimye TPUTOHOMETPUYECKUE YPABHEHUS.

YPaBHEHMS U

2. TpuroHomMeTpuyecKre HEpaBeHCTBA
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HEepaBeHCTBa

3. O6paTHbIe TpUrOHOMETpUUYECKHE QYHKIIUHU: apKCUHYC, apKKOCUHYC, apKTaHT€HC
4. ITpumeHeHne O0IIMX METOJIOB PEUICHUS YPAaBHEHUH M HEPABEHCTB

IIpakTnyeckue 3aHATHS

1. Pewenne MPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHenuil. IIpocreiimue
TPUTOHOMETPUYECKHE HEPABCHCTBA.

2. IIpocreiiline  TpPUTOHOMETPUYECKME  YypaBHEHMsI U HepaBeHcTBa.  OOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKIMH: apPKCUHYC, apDKKOCUHYC, apKTaHI€HC.

CamocrosiTesibHAasi padoTa 00y4ar0IMXcst
1. IlpopaboTka yueOHOM TuTepaTyphl, KOHCIIEKTA M0 U3y4aeMOi TeMe;
2. Pemenue 3a1a4 o u3y4aeMou TeMe.

Pazgen 4.

DOyHKIUH, X CBOICTBA U IPaQUKH

32

Tema 4.1.
DyHKUMH, UX
CBOMCTBa M
rpagpuxku

Coaep:xanue yueOHOTo MaTepHaJia

JleknnonHoe 3aHgaTHE.

DYyHKIUH U UX CBOMCTBA.

1. Onpenenenuss ¢GyHKUMH, WX O00JAcCTh ONpPEAENCHHMS W MHOXKECTBO 3HAUEHUU; Tpaduk
¢byHKIMH, TOcTpoeHue rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTh, NEPUOIUYHOCTb. [IpoMexyTKu
BO3pacTaHuss M yObIBaHMs, HauOoOJbllIeE W HAWMEHBIIEE 3HAUYEHUS, TOYKH HKCTpEMyMa.
I'papuueckas unrtepnperanus. I[lpumepbl (QyHKIMOHAIBHBIX 3aBUCHMOCTEH B pealbHbBIX
mpoueccax M sBIeHUsX. Apudmernueckue onepanuu Hajx QyHKIusAMU. CroxHas (YHKIMS
(xoMIO3HIINSA).

Ob6nacte ompeneneHuss W oOnacTb 3HaYeHWM oOpaTHOW ¢yHkuuu. ['padux obpaTHOI

GbyHKIIH.

IIpakTHyeckue 3aHATHSA

1. Onpenenenne ¢yukuuii. Iloctpoenne u urenue rpaduxoB ¢ynknuil. VccnepoBanue
¢yakuu. CBolicTBa JIMHEHHOW, KBAaApAaTUYHOW, KYCOUHO-JIMHEWHON W JIpOOHO-TMHEHHOMN
¢bynkuuii. HermpepsiBHBIE U EpHOAMUYECKUE (DYHKIUH.

2. O0OpartHble GYHKINU U UX TPAQUKH.

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME

IIpakTH4eckoe 3aHATHE.
1. IlpuMmepsl 3aBUCUMOCTEM MEXAY IEPEMEHHBIMM B PEANBHBIX IIPOLIECCAX M3 CMEKHBIX
quctuminH. Onycanre NPOU3BOJCTBEHHBIX MPOLIECCOB € MOMOUIBI0 rpaduKoB PyHKINN

Tema 4.2.
CreneHnble,
MOKAa3aTeJbHbI

Coaep:xanue yueOHOro MaTepuaJia

24

JlekunonHoe 3angarue.
1. Ompenenenusi CTENIEHHBIX, MOKA3aTENbHBIX, JorapuMuyecKux (yHKIIMH WX CBOWCTBA U

OK 1, OK 2, OK 3, OK 4,
OK 5, 0K 6, 0K 7
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e, rpadukH.
Jorapudpmuyec | 2. OnpeneneHne TPUTOHOMETPHUUECKUX (DYHKIIMH UX CBOMCTBA U rpaduKu.
KHe u 3. IlpeoOpa3zoBanusa rpadukoB. IlapannenbHbli MEPeHOC, CUMMETPHUS OTHOCHTENBHO OCei
TPUTOHOMETPH | KOOPJMHAT WM CHUMMETPHUS OTHOCHTEIHHO Hauyala KOOPAMHAT, CHUMMETPHUS OTHOCHUTEIBHO
yeckHne NPSIMOM Y = X, pacTsHKEHHE U CKaThe BIOJb OCei KOOpIMHAT.
pynkuun. 4. T'apmonunueckue Kosebanus QyHKuuu. [lpumeHeHne cBOMCTB (GyHKUMHA JIJIs1 CpaBHEHUS
OopartHbie 3HAYEHUHN TPUTOHOMETPUUECKUX (YHKIUI, pEIIeHUs] TPUTOHOMETPUYECKUX YPABHEHUH.
Tpuronomerpu | Ilpakruyeckue 3aHATUS 2
YyecKkHue 1. IIpeo6pazoBanus rpaduka pyHkuuu. ['apmonnyeckue konebanus. Ilpukianneie 3amgayu.
pyHKuMu [TokazarenbHble, JorapuMuyeckue, TPUTOHOMETPUYECKHE YpaBHEHHS W HEPaBEHCTBA.
OO6paTtHble TPUTOHOMETpUYECKUE QYHKITIH.
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
IIpaKkTHYeCcKoe 3aHsATHE. 2
1. Ucnonbp3oBanue CBOMCTB TPUTOHOMETPUYECKUX GyHKIUI B
npodeccnoHaNbHBIX 3a]a4ax.
CamocrosiTeibHasA padoTa 00y4yaommxcst 12
- [IpopaboTka yueOHOU TUTEepaTyphl, KOHCIIEKTA 110 U3y4aeMOi TeMe;
- Pemienue 3ana4 no uzyyaeMom Teme.
- [loaroroBka noxnana Ha TeMy «CloskeHHe TApMOHMUYECKUX KOJICOaHUIT»
Pasen 5. IIpousBoanas pyHKI UM U ee TPUMEHEHHUE 41
Conep:xxanue yueOHOro MaTepuaJia 23
JIeKIMOHHbIE 3aHSATHS. 10 OK 1,0K 2, OK 3, OK 4,
ITocaenoBaTeILHOCTH. OK 5,0K 6, OK 7
Tema 5.1. 1. CriocoObl 3aaHusi M CBOMCTBa YHCIOBBIX TMoOcienoBarenbHocTeil. [loHsiTue o mpenene
MousiTie M0CJIe/I0BATEIbHOCTH. CymiecTBoBaHue npezena MOHOTOHHOM OTpaHUYEHHON
OpPoH3BOTHOI MIOCJIEI0BATEIBHOCTH. 5
Dopmye1 2. CymMmupoBaHHe IocienoBaTelbHOCTeH. beckoHeuHO yObIBaromias reoMeTpuyecKast
npaBmIa MIPOrpeccus U ee cymma.
auddepentup IIpousBoanas. } § }
OBAHMISL. 3. IlonsiTre IPOM3BOIHON (DYHKIINHU, €€ TEOMETPHUUECKUI CMBICT. YpaBHEHHE KacaTelbHOH K

rpaduxy ynxun. [TponszBoaHble CyMMBI, Pa3HOCTH, IPOU3BEACHUS, YacTHbIe. [Ipon3BoiHbIE
OCHOBHBIX DJIEMEHTAPHBIX (QYHKIINH.

4. Onpenenenue cioxHoi Gpynkuuu. IponsBoaHast cl10xHON QyHKIUH.

5. IloHATHe NPOW3BOJHOM BBICIIErO MOPSAKA. [IpousBogHbie 0OpaTHOM GYHKIUU H
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KOMITO3HUITUHU (DYHKIIUH.

IIpakTHuyecKkue 3aHATHS

1. UwucrmoBas mOCIEAOBATEIbHOCTh, CIOCOOBI €€ 3aJaHMsl, BBIYUCICHUS YJICHOB
I10CJIEI0BATEIbHOCTH. Ilpenen  mocienoOBaTENbHOCTH. beckoneuno yOBIBaromas
reoMeTpHuyecKas mporpeccusl.

2. IlpaBuna u dQopmynsl muddepeHIMpPOBaHUS, TaONIHUIIA MPOU3BOIHBIX AJIEMEHTAPHBIX
¢bynkumii. [IponsBoHas U €€ TEOMETPUUECKUIA CMBICI.

3. YpaBHEHHE KacaTeIbHOW B 00IIIEM BHJIC.

CamocrosiTeibHast padoTa 00y4yaommxcst

1. IIpopabotka yueOHOI TUTEpaTyphl, KOHCIIEKTA IO U3y4aeMOi TeMe;

2. ITonroToBka nokiiana Ha TeMy «CBsi3b MEXY HEIPEPHIBHOCTHIO U AU (HEepeHIUPYEMOCTbIO
(YHKIMU B TOUKE)

Tema 5.2.
IIpumenenne
NMPOU3BOAHOM

Coaep:xanue yueOHOTo MaTepHaJia

18

JleKIInOHHbBIE 3aHATHA.

1. TlpuMeHeHWe MPOU3BOMHON K HCCICIOBAHUIO (DYHKIMHA ¥ TOCTPOCHUIO TI'PadUKOB.
[IpumMepsl HCHONB30BaHUS MPOM3BOAHOM JJIsi HAXO0XKJICHUS HAWIYYIIEr0 pELICHUs B
MPUKIAAHBIX 3a7a4ax.

2. TloHsiTHE aCHUMNTOTHI, CIOCOOBI UX OIpeneieHus. AJITOPUTM HCCleAoBaHUA (PYHKUUU U
MOCTPOCHHUS €€ TpaduKa C TOMOIIBIO TIPOU3BOTHOM.

3. AnropuTM uccnenoBanusi QyHKIUY U TIOCTPOEHUS ee rpaduka ¢ MOMOIIBLI0 MPOU3BOTHOM.

IIpakTHyeckue 3aHATHSA

1. HaxoxxaeHue HauOONbIIET0, HAUMEHBIIETO 3HAYEHUS M OSKCTPEMAIbHBIX 3HAueHHH
dynkmun. CooTBeTcTBHE 3HAKA BTOPOI MPOU3BOAHON BBITYKIOCTH (BOTHYTOCTH) (QYHKIIMH HA
oTpe3ke. 3a/ladyll Ha MAKCUMYM U MUHHUMYM.

2. UccnenoBanue (yHKIMU C TIOMOUIBIO TPOU3BOIHOM

HpO(l)eCCI/IOHaJIbHO OPHCHTHUPOBAHHOC COACP/KAHUE

IIpakTH4eckne 3aHATHA.

1. ®u3nyeckuil cMbICI MPOU3BOJHON B MpOo(decCHOHANBHBIX 3aauaXxecTeCTBEHHO-HAYYHOIO
npouIIs.

2. HaxoxaeHne onTUMaabHOTO pe3ysibTaTa ¢ MOMOIIBI0 MPOU3BOJAHON (DYHKIIMH B 3a7adax
€CTECTBEHHOHAYYHOT'0 MPOpHUIISL.

CamocrosiTe/ibHasi patoTa 00y4YarUXCst
- [IpopaboTka yueOHOU nuTEepaTyphl, KOHCIIEKTA 110 U3y4aeMOi TeMe;
- Pemenue 3a1a4 no n3y4aeMom Teme.

OK 1,0K 2, OK 3, OK 4,
OK 5, 0K 6, OK 7

Pa3snea 6.

HMHTerpaJ v ero npuMeHeHune

14
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Coaep:xanue yueOHOT0 MaTepHaJia 14
JIeKIIMOHHOE 3aHATHE. 4 OK 1,0K 2, OK 3, OK 4,
I. 3amadya O BOCCTaHOBJIECHHMM 3aKOHA JIBM)KEHUSA IO W3BECTHOM ckopoctu. Ilonsitue OK 5, 0K 6, 0K 7
uHTerpupoBanus. O3HaKOMJICHHWE C MOHATHEM HHTErpaia U MepBooOpasHOM i (GyHKIHH
Tema 6.1. y=f(x).
HNurerpanu | 2. IlpuMmeHeHHe ONpENENEHHOr0 MHTErpaia JUlsl HaXOXKJIEHHUS IUIOIAIu KPUBOJMHEHHOMN
ero tpaneuun. ®opmyna Herorona-JleitOnuna. [Ipumepsl nmpuMeHeHus: uHTerpana B (U3MKe U
NpUMeHeHHe | TeOMETPHUHU.
IIpakTH4eckune 3aHATHA. 4
1. UnTerpan u nepsooOpa3Has. Beluncnenue nepBoodpazHou ais
JTaHHOU (QYHKITUH.
2. ®opmyna HerotoHa-JleiiOHua. Beraricnenne miomaayn KpUBOJMHEHHON TPaNeIHH.
IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHME
IIpaKkTHYeCcKoe 3aHsATHE. 2
1. 'eomeTpuueckuit cMbICi onpeneneHHoro unrerpana. ®opmyna Herotona - Jleitonuna.
Pemennie 3amau Ha OpUMEHEHHWE HHTErpaia i BBIYUCICHUS (U3NYECKUX BEIHYUH H
mowmanen. I Jpumenenus HMHTETpalla B 3a7a4ax npodeccuOHaTBLHON
HAIMPaBJIEHHOCTUECTECTBEHHOHAYYHOTO MPOUIISL.
CamocrosiTeibHast padoTa 00y4yaommxcst 4
- [IpopaboTka yueOHOM UTEepaTyphl, KOHCIEKTA 110 U3y4aeMOl TeMe;
- Pemenue 3a1a4 no n3yyaeMom TeMe;
- [TonrotoBka noknana Ha temy «llonstue nuddepennnana u ero NpPUIOKEHUS»
Paznea /. YpaBHeHus H HEPaBEeHCTBA 26
Conep:xanue yueOHOro MaTepuaJia 26
JleKMOHHbIE 3aHSITHS. 12 OK 1, OK 2, OK 3, OK 4,
1. PamuoHnanbHble, UppalMOHaNbHBIE, IOKa3aTeJbHbIE,  JOrapupmuyecKue u OK 5,0K 6, OK 7
TPUTOHOMETPUUECKHE YPAaBHEHUS, HEPABEHCTBA U UX CHCTEMbl. PaBHOCHMIIBHOCTh YpaBHEHMIH,
Tema 7.1. HEpaBEHCTB, cHucTeM. OCHOBHBIE MPHEMBI HX pEHIEHHs (pa3I0KEHUE Ha MHOXKUTEIH,
YpaBHeHMsl M | BBEJCHHE HOBBIX HEU3BECTHBIX, OJCTAHOBKA, (DYHKIIMOHAILHO-TPAQUIECKUI METO/).
HepaBeHCTBA | 2. lcronp30BaHMe CBOMCTB M IpaduKOB (YHKUUI MpU PELICHUH YpaBHEHUN U HEPaBEHCTBI

Meto1 UHTEPBAJIOB.

3. YpaBHEHHUs U HEPABEHCTBA C MOJYJIEM

4. N3o0pakeHne Ha KOOPAUHATHOM MJIOCKOCTU MHOYKECTBApELICHU YpaBHEHHUI U HEPABEHCTB
C IByMsl IIEPEMEHHBIMU U UX CUCTEM.
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5. 3HakoMcTBO ¢ mapameTpom. [Ipocreitime ypaBHeHUSI 1 HEPABEHCTBA C MapaMeTPOM.
6. ITonstus: matpuna 2x2 u 3x3, onpexnenutens Matpulibl. Meton I'aycca.

IIpakTH4eckune 3aHATHA. 6
1Pemenne panuMoOHATIBHBIX, WPPAIMOHAIBHBIX, IOKA3aTENbHBIX M TPUTOHOMETPHYECKUX
YpaBHEHHUIA, HEPABEHCTB U UX CUCTEM. MeTo/1 HHTEpBAaJIOB.
2. Pemenue ypaBHEHHMH C NPUMEHEHHEM BCEX IPHEMOB (pa3jOkKEHHS HAa MHOXKUTEINH,
BBEJICHUSI HOBBIX HEU3BECTHBIX, [T0ICTAHOBKHU, (YHKIIMOHATIBHO-TpaUUECKUl METON).
3. Ilpocreiimme ypaBHEHHS M HepaBeHCTBa ¢ MonyheMm. lIpumMeHeHHEe pPaBHOCHIIBHBIX
MIEPEX0/I0B B ONPEACICHHBIX TUIIAX YPABHEHHUI U HEPABEHCTB C MOJIYJIEM.
IIpodeccHoHATILHO OPHEHTHPOBAHHOE COIePIKAHME
IpakTHYecKoe 3aHsITHE. 4
1. Pemenne TEKCTOBBIX 33134 MPO(ECCHOHANBHOTO coaepkaHus. HaxoxneHne Hen3BeCTHOU
BEJIMYUHBI C TIOMOIIBIO0 YPAaBHEHUSI.
2. PemieHne TEKCTOBBIX 3a/a4 NPOPECCHOHATIBHOTO COACP)KAHMs, Ha pPEUICHHE CHCTEM
JINHEUHBIX YPaBHCHUM.
CamocrosiTeibHasA padoTa 00y4yarommxcst 4
1. IIpopaboTka yueOHON AUTEpaTyphl, KOHCIEKTa MO M3ydyaeMoil Teme. Pemenue 3amay mo
HU3y4aeMou Teme.
2. TlogroroBka nokmanoB Ha TeMy «l'paduueckoe pelieHHe ypaBHEHUH U HEPABEHCTBY,
«MccrnenoBanue ypaBHEHH U HEPABEHCTB C MAPAMETPOM»
Paznea 8. JIeMeHThI KOMOMHATOPUKH, CTATHCTHKH ¥ TEOPHH BEPOSITHOCTEH 22
Conep:xanue yueOHOTro MaTepHaJia 2
JlekInOHHBIE 3aAHATHSA. 2
Tema 8.1. .
Tpadbi 1. ITonstue rpada. Ces3HbIM rpad, nepeBo, LUK rpad Ha miiockoctu. [Ipumenenne rpados
peLIeHHIO 3a/1a4
Conep:xxanue yueOHOro MaTepuaJia 4
JlekInOHHBIE 3aAHATHSA. 2 OK 1, OK 2, OK 3, OK 4,
Tema 8.2. 1. OcHOBHBIE TIOHATHS KOMOWHATOPWKH. 3aJadyd Ha IMOACYET YHCIA pa3MEIICHHIA, OK 5,0K 6,0K 7
JIeMEHTBI NIEPECTaHOBOK, coueTaHuil. Penenue 3a1a4y Ha nepebop BapHaHTOB.
KoMOMHATOpH | [IpakTHYECKHE 3aHATHS. 2
KH 1. Uctopus pa3BuUTHs KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEW M CTATUCTHUKU M MX POJIb B
pasnmuuHbIX cdepax 4elIOBEUECKON XU3HeIeATenbHOCTH. [IpaBmia komOuHaTopuku. Pemenne
KOMOMHATOPHBIX 3a7a4. Pa3Melnenus, coueTaHus 1 IepecTaHOBKH.
8.3. DuemenTnl | ConepxxaHue yueOHOro MaTepuasa 8
Teopuu JleKIMOHHbIE 3AHSATHS. 4
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BepoOsATHOCTEM

1. CoObiTHE, BEpOSITHOCTh COOBITHS, CIOXCHHE M yYMHOXEHHE BeposiTHOCTeH. [lonsTHe o
HE3aBHCHUMOCTH COOBITHI. YCIOBHas BepOATHOCTb.OTHOCHTENbHAS YacTOTa COOBITHS,
CBOMCTBO €€ yCTOWYMBOCTU. CTaTUCTHUYECKOE OIpeAelieHne BepoATHOCTU. OlieHKa
BEPOSTHOCTH COOBITHS.

2. JluckpeTHas ciaydaiiHas BEIMYMHA, 3aKOH €€ pacrnpeneiacHus. YucioBble XapaKTEpUCTUKU
JIMCKPETHOM CIy4aiiHOUN BEJIUYUHBI.

IIpakTH4eckne 3aHATHA 4
1. Knaccuueckoe ompezneneHue BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpEMAa O CyMMeE
BEPOATHOCTEH. BbhluncieHne BeposiTHOCTEM!.
2. JluckperHas cinydaiiHasi BEJIMYMHA U €€ YHCIOBBIE XapaKTEPUCTUKH.
Coaep:xxanue yueOHOro MaTepuaJia 8
JlekunonHoe 3ansiTue. 2
[Tonsatne o 3amavax MaTemarudeckoil cratuctuku.llpencraBnenue AaHHBIX (TaOIUIBL,
auarpammbl, TpaduKu), TeHepajJbHas  COBOKYIHOCTh, BbIOOpka, CraTHCTHYECKHE
XapaKTepUCTUKH psJia HaOMI0JaeMbIX JIaHHBIX. Pemenne mnpakTuyeckux 3agad  c
[IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.
8.4. Dnementnl | IIpodeccnoHAIBHO OPHEHTHPOBAHHOE COIEPKAHNE
matemaruyeck | IIpakTuyeckue 3aHATHSA. 2
oii crarucruxu | IlepBuunas oOpaGoTka cTaTHUCTHYECKHMX JlaHHbIX. ['paduueckoe uUX MpeaCTaBICHUE.
HaxoxxaeHne cpeiHuUX XapaKTepUCTHK, HaONI0JaeMbIX JaHHBIX. [IpencTaBieHHe AaHHBIX.
3aa4n MaTeMaTU4eCKONW CTaTUCTUKHECTECTBEHHO-HAYYHOT O PO UIIs.
CamocrosiTesibHas padoTa 00yYarOIuxcst 4
Pemenue 3agau no uzydaeMon teme.
[ToaroToBka fokiana Ha TeMy: «3a7aud O 3aKOHE OOJbIINX yuceny, «CpeaHne 3HaYeHus 1 UX
MIPUMEHEHHE B CTATUCTUKEY, «CXEeMbI IOBTOPHBIX UCOBITAHUN bepHymny.
Paznen 9 IIpsiMbI€e U IVIOCKOCTH B IPOCTPAHCTBE 20
Conep:xanue yueOHOro MaTepuaJia 20
JleKMOHHbIE 3aHSITHS. 12 OK 1, OK 2, OK 3, OK 4,
Tema 9.1. 1. IIpenmet crepeomerpun. OCHOBHBIE MOHATHUS (TOYKA, IPAMasi, IIIOCKOCTh, IPOCTPAHCTBO). OK 5,0K 6, OK 7
Mpambre 1 OcHOBHbIE aKCHOMBI ~cTepeoMeTpuu. B3anMHoe pacronoxeHue JBYX MPSMBIX B
rockocrn g | MPOCTPAHCTBE. OcHoBHbIE NPOCTPAHCTBEHHbIE ¢burypsl. }
IpoCTpaHCTEe 2.  IlapamnenpHocTh  mpsiMOM W TwiockocTH.  [lapamienbHOCTh — IUIOCKOCTEH.

[lepneHquKyIsIpHOCTD NPSAMOM U TIOCKOCTU. [leprneHuKynsip U HaKJIOHHAs.
3. TeopeMbl O B3aWUMHOM pACMHOJIOKEHHH TMPSIMOMl M IUIOCKOCTH. Teopema o Tpex
MepIEHIUKYISIPaX.
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4. Yron mexay OpsSMOM M TUIOCKOCTBIO. JIByrpaHHBI yroia. Yroil MexAy MIOCKOCTSIMH.
[lepneHuKyISAPHOCTD JBYX INIOCKOCTEN.

5. I'eomerpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapalieIbHBIA MEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

6. IlapamnenpHoe mpoekTHpoBaHue. llmomanas oOpTOroHaNbHOW mpoekuuu. K3o0pakeHue
IPOCTPAHCTBEHHBIX (PUTYD.

IIpakTH4eckune 3aHATHA. 6
1. Ilpu3Haku B3aMMHOIO pacHOJOXKEHUS NpAMbIX. B3auMHOE pacnojoXeHUe NpPSMbIX U
mwiockoctel. IlepneHauKynsip ¥ HAaKJIOHHAs K IUIOCKOCTH. Teopembl O B3aMMHOM
pacrosoKeHuu NpsAMoi U miaockocTu. Teopema o Tpex NneprneHIuKyspax.
2. IIpu3Haky 1 CBOMCTBA NMAapAJUIEIbHBIX U MEPIEHAUKYIISPHBIX IIJIOCKOCTEN.
3. Yroa Mexay NpsSMbIMUA. YTOJI MEXIY MpsSMOM M IJIOCKOCTHIO.. PaccTosiHMe OT TOYKH 10
IUDIOCKOCTH, OT HpsIMOM [0 IUIOCKOCTH, pACCTOSHUE MEXKIY IUIOCKOCTSMH, MEXIY
CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEXKIY IPOU3BOJIBHBIMU (UTypaMH B IPOCTPAHCTBE.
IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJEPKAHME
IIpakTH4eckoe 3aHATHE. 2
[lepnieHAUKYIApHOCTh  HPSIMOM M IJIOCKOCTH,  MAPAJIENbHOCTh  JIBYX  IPSMBIX,
NIEPIECHIUKYIISPHBIX IJIOCKOCTH, NEPIEHIUKYJIAPHOCTD IJIOCKOCTEN B
3a1a49axnpo(ecCHOHAIIEHOTO COJICPKAHNUS.

Paznen 10 MHOrorpaHHMKH M TeJA BPallleHus! 32
Conep:xxanue yueOHOro MaTepuaJia 12
JleKIIMOHHOE 3aHsATHE. 6 OK 1, OK 2, OK 3, OK 4,
1. Tlomstne wMHororpaHHuka.Bepmmnbsl, peOpa, TrpaHu MHOrorpaHHuka. PasBepTka. OK 5,0K 6, OK 7
MHororpansslie yriibl. Beinyknslie MHOrorpanHuku. /{uaronans. Ceuenue..
IIpusma. IlpssmMasd u HakiioHHasa npusma. IlpaBunbHasd npusma.Ee ceuenue. Ilapamnenenunen
U €r0 3JIEMEHTHI.

Tema 10.1. 2. Ilupamuga u ee snemeHthl. IIpaBuibHas nupamuzga. YceueHHas nupamuaa.CedeHue

MHoOrorpanHm | mupaMubl.
KH 3.CuMMeTpusi OTHOCHTENBHO TOYKH, TMpsAMOH, Iulockoctu.Cummerpun B KyOe, B

napajuiefienumnesae, B npusMe u nupamuie. [Ipencrasienre o mpaBMWIbHBIX MHOTOIPAaHHUKAX
(TeTpasrape, Kyde, OKTayape, JoAeKadJpe U UKOCadIpe).
IpakTnyeckne 3aHATHSA. 4

1. Pa3nuuHble BUIBI MHOTOTPaHHUKOB. Mx wu3o0paxenus. CBoiicTBa MPOTHBOMOIOKHBIX
rpaHey u quaroHasney napasmienenunena. [loctpoenue ceueHui.
2. BrluncneHue NUHEWHBIX JJIEMEHTOB, YrioB. Ilnomane G0KOBOW M MOJHOW MOBEPXHOCTH
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MIPU3MBI, TUPAMHU/IBL.

IIpodeccrnonaibHO OPHEHTHPOBAHHOE COJEPKAHUE

IIpakTu4eckoe 3aHATHE. 2
1. IlonsiTie  MpPaBWIBHOIO MHOTOIPaHHHUKA. CaoiicTBa MPaBUIbHBIX
MHOTOrpaHHUKOB.CUMMETPHS B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.
Coaep:xxanue yueOHOro MaTepuaJia 8
JleKIIMOHHOE 3aHATHE. 4
Tema 10.2. 1. Humuaap u KoHyC. YcedeHHBIH KOHyc. OCHOBaHHWE, BBICOTa, OOKOBas MOBEPXHOCTH,
Teaa u oOpa3yroias, pa3Beprka. OceBble CEUeHUS U CEUEHUS, MapalJIeIbHbIE OCHOBAHHUIO.
HOBepXHOCTH 2. llTap u chepa, ux ceuenus. KacatenbHas mIoCKOCTh K cdepe.
BpAIICHHS IIpakTH4eckune 3aHATHA. § } 4
1. Pewienne 3amady Ha IOCTPOEHUE CEUEHUM, BBIUMCIEHHWE [UIMH, PACCTOSHUMN, YIJIOB,
JIomaaei.
2. 300paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA M0 YCIOBHIO 3aJauu.
Coaep:xanue yueOHOro MaTepuaJia 12
JleKIIMOHHOE 3aHATHE. 2
1. O6vem u ero uzmepenue. Gopmynsl oObeMa KyOa, MPSMOYTOJILHOTO MapajuIesieuIea,
npu3Mbl, HWwiMHApa. Popmynsl o0bemMa mnHpamMuabl U KoHyca. DopMmynbl IUIOMIATU
Tenma 10.3. MOBEPXHOCTEH MUIMHAPA U KoHyca. CDoinIyJIbI obbema mapa u mioniaau chepol. [logodue
OB1eMbI ten. OTHOIIEGHUS TUIONIA IeH TOBEPXHOCTEN U 00bEMOB MOJOOHBIX Tell.
noBepxHocTed I[IpakTuyeckune 3aHATHSA. 2
TeuL. 1. O6beMbI ¥ MIOMIAAN MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHHUS.
KoMGuHALIE IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COJEPKAHUE
MHOTOrPAHHUK I[IpakTuyeckune 3aHATHSA. 4
OB 1 Teu 1. Ilnomann m oO0beMbl KOMOWHUPOBAHHBIX TE€OMETpUYECKUX Tel. Pacuer BMecTumMocTd
BpameHus XKHUJIKOCTU B COCY/ax pa3HOU (HOPMBI.
2. [Ipumepsl cumMeTpuil B Mpodeccusix U CHEUAIbHOCTIX €CTECTBEHHOHAYYHOTO Mpoduis,
pelieHre 3aa4ax npoecCHOHaIbHOTO CONEPIKAHMUS.
CamocrosiTeibHast padoTa 00y4yarommxcst 4
1. ITogroroBka aoknaga Ha teMy: «llapamnmensHoe mpoekTupoBaHuey», «CeueHus B HAyYHOU
NEeSATEIbHOCTHY, «I eOMeTpruUecKrue U3MEPEHHUsI TeN U B MOEH CeIUaIbHOCTI.
Paznen 11 KoopauHaTtbl 1 BEKTOpBHI 20
Tema 11.1. Coaep:xanue yueOHOro MaTepuaJia 20
Koopauuarel v | JleKuMOHHbBIE 3aAHATHS. 6 OK 1, OK 2, OK 3, OK 4,
BEKTOPBI 1. [IpssmoyronbHas (JlekapToBa) cucCTeMa KOOpJAMHAT B npocTpaHcTBe. DopMylia paccTOsSHUS OK 5,0K 6, OK 7
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MEXIy ABYMs TOUKaMH. Y paBHEHHs chepsbl.

2. Bekropbl. Monynb BekTtopa. PaBeHCTBO BeKTOpOB. CJ0KEHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uucio. Pa3noxkeHne BEKTOpa IO HANpPaBICHUAM. YTOJI MEXAY IBYMsS BEKTOpaMHU.
IIpoexuusa BekTopa Ha ocb. KoopauHaTel BEKTOPA.

3. CkansapHoe NpPOU3BEICHHUE BEKTOPOB.  YTOJ MEXAY BEKTOPAaMH, YIOJI MEXIY HNpsMOHN U
IJIOCKOCTBIO, YIOJI MEXAYy IUIOCKOCTSAMH. [ICrnosb30BaHME KOOPAMHAT M BEKTOPOB IIPU
pELICHNN MAaTEMaTHYECKUX M NPUKJIAJHBIX 33]1a4.

IIpakTH4YeckHe 3aHATHA

1. JlekaproBa cucTeMa KOOpPAMHAT B IPOCTPAHCTBE. YPaBHEHHE OKPYKHOCTH, chepsl.
Paccrosiune mexay Toukamu. [Ipocreiime 3aga4u B KOOpAUHATAX.

2. Bekrtopsl. [lelicTBUS C BEKTOpamM, 3aJaHHBIMH KoopAuHaramu. .KoopamHaTel BekTOpa,
paccTosiHue MEXIy TOYKaMH, KOOpAMHATBI CepeuHbl oTpe3ka. CKalspHOE IMPOU3BEACHUE
BEKTOPOB, CKAJIIPHOE ITPOU3BEACHUE BEKTOPOB B KOOPANHATAX, YIOJI MEXKIY BEKTOpaMH, yroj
MEXKY NPSMOHN U IJIOCKOCTBIO, YIOJl MEXAY IJIOCKOCTSIMHU.

Hpocbeccnonaﬂbno OPHCHTHUPOBAHHOC COACP/KAaHUE

HpaKaneCRoe 3aHATHE.
1. Ucnonp3oBanue KOOpAWMHAT W BCKTOPOB IIpU PCHICHHHW MATCMATHYCCKHUX W IIPHKIAIHBIX
3aaad.

CamocrosiTesibHas padoTa 00yYarOIuXxcst

- [IpopaboTka yueOHOI uTEepaTyphl, KOHCIIEKTA 110 U3y4aeMOi TeMe;

- Pemenue 3a1a4 o nzydaemMoi Teme.

- IlomroroBka poknmama Ha TeMmy «BekTopHOoe 3amaHWe TPSAMBIX H IUIOCKOCTEH B
IIPOCTPAHCTBE»

Oos13aTe1bHbIE AyIUTOPHbIE Y4eOHbIE 3aHATUS

224

CamocrosiTesbHast padoTa CTyaeHTa

65

IIpome:xxyTouHasi arTecTanus (IK3aMeH)

Bcero:

293
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3. YCJIOBUS PEAJIU3AIIMU ITPOTPAMMBI YYEBHOM JTUCUTITIAHBI

3.1. Peanuzaumsi mporpaMmbl Y4eOHOH JUCHMILIMHBI TpedyeT HAJIUYHUSA Y4yeOHOro kKaduHeTa
«MaremaTuka.

O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJIOYHBIE MECTA IO KOJIMYECTBY O0YJArOIIUXCS;
- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HarJIsIIHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHUATIOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- poheCCHOHATTLHO OPUEHTHPOBAHHBIE 33/1aHUS;

- MaTepHualibl IK3aMeHa.

Texnnveckue cpeacTBa 0OyueHHUS:
- IEPCOHAIILHBII KOMITBIOTEP C JIMIIEH3HOHHBIM IIPOrPaMMHBIM 00€CTICYCHUEM;
- IPOEKTOP C SKPAHOM.

RENISE
bubnuoreka, unTanabHbIN 321 € BBIXOJOM B ceTh MIHTEpHET.

3.2. UnpopmannoHHOe oOecnedeHne peajn3alui NpPorpaMMbl

3.2.1. OcHoBHbIE NMeYaTHBIE U3AAHUHA

1. bammvakos, M. . Maremaruka: yue6ruk ms CI1O / M. W. Bammakos. - 5-€ usg., crep. - Mocksa:
Axanemus, 2018. - 256 c. - (Ilpodeccuonanpaoe odbpazoanue.l'p. DUPO). - ISBN 978-5-4468-6566-6

3.2.2. OCHOBHBIE 3JIEKTPOHHbIE U3/IAHUSA
1. OBbC «Opaiit»: baBpun, WU. N. Marematuka : y4eOHHK M MNPAKTUKYM i CPEAHETO
npodeccuonaabHoro oopasosanus / . U. baBpun. — 2-e uzn., nepepad. u gon. — Mocksa : 3naTenbcTBo
FOpaiit, 2020. — 616 ¢. — (IlpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-13068-3. — Tekcr :
anextponnsii / DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/449045

3.2.3. lonoaHuTEIbHbIE HCTOYHUKHU

2.  OBC «Opaiit»: baBpun, M. N. MaremaTnka : Y4eOHMK M MPAaKTHUKYM JUIsI CpEIHEro
npodeccuoramsHOro 00pasosanus / U. 1. baBpun. — 2-e u3j., mepepad. u gorn. — Mocksa : M3maTenbcTBo
IOpaiir, 2020. — 616 c¢. — (IIpodeccuonansnoe obpazoanue). — ISBN 978-5-534-13068-3. — Tekcr :
anexkrpounsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449045

3. Bceepoccuiickue wunTepHeT-omumMmuansl. - URL:  https://online-olympiad.ru / (mara oOparieHust:
12.07.2021). - TeKcCT: 3IeKTPOHHBIIA.

4. Enunas xosmnekius nupoBbIX oOpasoBaTeibHbIX pecypcoB. - URL: http://school-collection.edu.ru /
(mata oopamenus: 08.07.2021). - TekcT: 3JeKTPOHHBIH.

5. Hndopmanmonnas cucrema «EnumHOoe OKHO pgoctyma K oOpa3zoBaTenbHBIM pecypcam». - URL:
http://window.edu.ru / (mara o6parienuns: 02.07.2021). - TekcT: 37CKTPOHHBIHA.



https://urait.ru/bcode/449045
https://urait.ru/bcode/449045
https://online-olympiad.ru/

6. Hayunas osnektponnas Oubmmorexka (HDB). - URL: http://www.elibrary.ru (mara oOpaieHus:
12.07.2021). - TeKcCT: 3JIeKTPOHHBIIA.

7. OtkpoiThiii KOJLIeK. Maremaruka. - URL: https://mathematics.ru / (nata oGpamienus: 08.06.2021). -
TeKCT: AIEeKTPOHHBIMN.

8. IloBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (nara obpamenus: 12.07.2021). -
TeKCT: AIEeKTPOHHBIMN.
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OVYIL.O3YKMATEMATUKA»

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM JUCHUILINHBI

KOHTpOJIBI/IOI_IeHKape3y.]ILTaTOBOCBOGHI/ISIY‘-IG6HOI‘OHPCIIMCTaOC}’H.IeCTBHSIeTCSIHpGHOI[aBaTe

JEMBIPOLECCCIIPOBEACHUAIICKINOHHBIX, , IIPAKTHYCCKHUX

3aHATUH, a

00yJaroIUMUCS MHAUBHTYaTbHBIX 33aJJaHUH, HCCIICIOBAHUH.

TaKXeE

BBITIOJTHEHUA

PesyabTaTsl 00yyeHus

Kpurepun ouenku

MeToabl OIEHKH

c(hOpMUPOBAHHOCTHIIPE

NICTaBJIEHUHOMATEMaTHKEKaK
YHUBEPCATbHOM SI3bIKE HAYKH,CPEICTBE
MO/IETTUPOBAHUSISIBICHUHUTTPOLIECCOB, U 15
XUMETOJaXMaTEMaTHKU;
FIIOHUMaHUE
3HAYUMOCTUMATEMATHKUUITHAYYHO-
TEeXHOJIOTHYECKOronporpecca,chopMupoB
AQHHOCTH OTHOIICHUS
KMaTeMaTHKEKaKK4YaCTHOOIIEYEI0OBEYECK
OUKYJIBTYPBIYEPE33HAKOMCTBOCUCTOPUEHD
Q3BUTHUS
MaTeMaTHUKH,3BOJIOLIMeIMaTEMaTHYECKUX
MCH;
Fpa3BUTHE JJOTUYECKOTOMBIIIIJICHUS,
MPOCTPAHCTBEHHOTOBOOOPAKEHHUS, AJITOPH
TMHYECKOUKYIBTYPBL,KPUTUUHOCTUMBIIILIT
CHUS Ha
YPOBHE,HEOOXOTUMOM

10y Tymennpodec
CUOHAIHbHOUIEATETLHOCTH, JIJISI

MPOI0KEHUSI00pa30BaHMS u

camMo00pa3oBaHMs;
FOBJIA/ICHHE
BHAHUSAMU

MaTeMaTHYECKUMU
u
YMEHUSIMH,HE00X 0 TUM
LIMH B
[TOBCEIHEBHOMKU3HU, IJITOCBOCHUSCMEKH
bIXECTECTBCHHO-HAYUHBIX IUCITUTLTUH
UAMCIUILTHHIIPOdecCcH
OHAJIBHOT OIIMKJIA, IJISTIOTy Y CHHSI
o0Opa3oBaHUs
BOOJIACTAX ,HE

TpeOYIOMUX

u
obbeMmarep
MaJia, o JIeKaIeronpoBepKe, o]
peleNsIeTCAIpPOrpaMMOi

Conepxanue

Ny4eOHUKOM

BBIsIBIC€HUETIOHOTHL, TPOYHOCT
MyCBOCHHUA00YUAIOIIUMUCATEOD
MWW yMEHUE MPUMEHAThH eeHa
MPAKTUKE B 3HAKOMBIXU
HE3HAKOMBIXCH
Tyalusx.
YauThIBaeTCAMOKAa3aHHBIECTY/IE
HTaMU3HAHUS u
ymeHus.OleHKa 3aBUCUT
OTHATHYUS "
XapakTepanorpenrHoCTen,Jomy
MIEHHBIX00YYaIOIUMUCS.
CpenunorpenrHoCTeUBBIIEISIO
TCst OIIMOKHU
WHE0YETHI.
OmuOKONCYUTAETCATIOTPELLTHO
CTh,EeCITMOHACBUIETEIIHCTBYETOT
OM,4TO CTYJICHT HE
OBJIAJICIIOCHOBHBIMU3HAHUSIMAH
(1n)
YMECHHSIMH, YK
Q3aHHBIMH

BIIPOTPaMME.
Henoueramucunrarorcsnorpen

HOCTU,KOTOpPBICHE
MIpUBENN

HaOII0IeHHE
3a/1eATEILHOCT
BIOBITPOIIECCEOCBOCHHUS]
[IPOTrPaMMBIIIPEIMETAC
TyJICHTa
HOICHKAIOCTHKCHHUSP
e3ysIbTaTayepes:

AKTUBHOCYYACT
MCBXOAC3aHATHA,

YCTHBIN
UIIUCHEMEHHBIHO

1poc;
BBIIIOJIHEHUEIOMAIII
HEepaboThI;

3alaHUAUISICAMO
CTOATEIbHOUPAOOTHI;

3aJJaHUSIKO
HTPOJBHONWPAOOTHI;

BBITTOJTHEHUETIP
AKTUYECKOMPaOOTHI;
MOJIrOTOBKAJIO
KJ1a/10B,COO00IEHUH, pe
(bepaToB.

[TpoMexxyTouHasiaTTec
TaIus

BhopmenucbrMe
HHOT'O’K3aMeHa.




yTIIyOJICHHOMMATeMaTH4eCKOUITOITOTOB
KH;
TOTOBHOCTBHUCIIOCOOHOCTEKOOPA30BaHH
10,BTOMYHCIIECAMO0OPA30BaHUIO, HATIPOT
SDKEHUUBCEHKI3HU;CO3HATEIILHOCOTHO
[ICHUEKHEPEPHIBHOMY 00pa30BaHUIO
KaKyCJIOBHIOYCIIEITHOUTIPO(EeCCHOHATh
HOMHOOIIECTBEHHONAEATENLHOCTH
TOTOBHOCTBUCITIOCOOHOCTHEKCAMOCTOSITE
JIbHOUTBOPYECKOMUOTBETCTBEHHOMAEAT
€JIbHOCTH;
TOTOBHOCTHKKOJJIEKTUBHOMPaOOTE,COTP
yIIHUYECTBYCOCBEPCTHUKAMHU B
00pa3oBaTeNbHOM,001IeCTBEHHOIIOIC3H
0i1,y4eOHO-UCCIIeI0BATENHCKOM,
MPOEKTHOMN
UIPYTUXBUIAX IEATSIIEHOCTH,
-YMEHUECaMOCTOSTEIbHOOPECIIATh
LEJH e TENHHOCTH UCOCTABIISATh
TUTaHbI
JeSITeNIbHOCTH;CAMOCTOATEIHLHOOCYIIIECT
BIISITH,KOHTPOJIUPOBATH

UKOPPEKTUPOBATHT
€S TeNIbHOCTh;UCTIOIh30BATHBCEBO3MOKH
BIEPECYPCHIISIIOCTHKEHUATIOCTABICHH
bIXIIETeHHpeaTn3alMUILIAaHOBICATEIbH
OCTH;
BBIOMpAThYCHENIHbIECTPATETUUBPA3TUY
HBIXCUTYAITUSX;
-yMEHUE MPOJAYKTUBHO OOIATHCAN
B3aMMO/ICHICTBOBATH B
MIPOIIECCECOBMECTHOM

NEeSTeNbHOCTH,yY

UTBHIBATBIIO3UIIAUPYTUXYIACTHUKOBIES
TEIBbHOCTH,
DddexTruBHOPA3pEIIATEKOHDITUKTHI;
-BIIaJICHUE
HaBBIKAMHIIO3HABATEIHLHOM,y4eOHO-
HCCIIEIOBATENIbCKOMUITPOCKTHOM

HACKa)KEHHIO
CMBICIAI
OJIy4EHHOTO
Orenka
OTBeTayJarier

OCSATIPUYCTHOMHUITUCEMCHHOM
OTIPOCaX,IPOBO
JTATCS
MONATHOAILILH
ol cucreme.lIpenonaBareinp
MOJKETIIOBBICH
Th OTMETKY
3a0pUTHHAIIbH
BIHOTBETHABOIIPOC
W
OpPUTHHAIILHOE
pelieHue3aaaqn, KoTop
BICCBUICTEIIbCTBYIOT
OBBICOKOM
YpPOBHEBIAICHUIUH(O
PMAalMOHHBIMUTEXHOJIOTUSIMH
yJaIumcs,
3apeleHuedosee
CII0’KHOM
3aJJaYMHIId OTBET
Ha
0011eeCIOKHBIH
BOTIPOC,IPETIOKECHHBI
€CTYICHTY/IOMOTHUTEIHHO

IOCJICBBIIIOJIHCHU

HMOCHOBHBIX3aJaHUH.

Ouyenxa

VCMHBIXO
meemos.
"Omauuno” -

€CIIMCTYICHT
riy0oKo 1

MMPOYHO

YCBOWJITIPOTPaMMH
piiMarepuanlicuepneiBaronie,
MOCIEI0BATEIbHO,IPAMOTHO U

JIOTUYECKUCTPONH
0 ero
W3J1araeT,He3aTPYyIHIECTCS ¢
OTBETOMIIPHU




BUJOU3MCHCHHUN3a
I[aHI/ISI,CB060I[HOCHpaBHHCTCH
C 3aga4aMHH

MMPaKTUICCKUMU3a
JaHHUAMU,IIPABHUIIBHO

000CHOBBIBACTIIPUHSTHICpEIIIE
HUSL,yMEET




JesITeTbHOCTH, HAaBBIKAMUPA3PEIICHUS
MPOOIIEM;CTIOCOOHOCTHEUTOTOBHOCTD
KCaMOCTOATCIIBHOMY
MMOMCKYMETO/I0OBPEIIIC
HUATIPAKTUYCCKUX3ada4, IPUMCHCHUIOD
a3 IMYHBIXMETO/IOBIIO3HAHHSI,
-TOTOBHOCTh U CIIOCOOHOCTH
KCaMOCTOSITEIbHOUNH
(hopMaIMoOHHO-TI03HABATEIILHOM
JIeSITEIbHOCTH, BKJTFOYa
AYMCHUCOPHUCHTHUPOBATLCABPA3JINIHBIX
HCTOYHUKAXUH(POPMALUN,KPUTUUECKUO
LIECHUBAaTbUUHTEPIIPETUPOBATH
HH(POPMAIIHIO,TOJTyIaeM Y3 PA3TUIHbI
XHCTOYHHKOB;
BJIaACHUCA3ZBIKOBBIMUCPCACTBAMU  YMCH
UESICHO,JIOTUYHO M TOYHO M3JIaraTh
CBOIOTOYKY3PCHUS, UCIIOJIb30BaThaICKBA
THBICA3BIKOBBICCPCICTBA,
BJIaJICHCHABBIKAMHITO3HABATEILHONPE
(IIeKCUUKAKOCO3HAHUCOBEPIIACMBIX /1€
HCTBUHHUMBICITUTEIBHBIXITPOIIECCOB, HXP
€3yJIbTaTOBMOCHOBAHU I, IPAHUIICBOET03
HaHWSIMHE3HAHUS ,HOBBIXIIO3HABATEIILHBI
X 3aaa4 U CPpCACTBAIIAUXTOCTUIKCHUS
-1IeJICYCTPEMIICHHOCTh B IIOMCKAaXH
MPUHSATHH
PpeIIeHHIT,cCO00Pa3UTELHOCTh
WUHTYHIINS, Pa3BUTOCTHIIPOCTPAHCTBCHH
BIXTIPE/ICTABIICHUI;CIOCOOHOCTHBOCIIPH
HUMaTbKPaCOTYUTapMOHUIO MUPA;
-c(hopMHUPOBAHHOCTHIIPEACTABICHU I
OMAaTECMATUKECKAKYACTUM
UPOBOUKYJIBTYPBIUMECTE MATEMATHKU B

CoBpeMEHHOUITMBUIIN3ALIH,

CaMOCTOSITENbHO0000IIIaTh U
u3JaraTbMarep
UaJ,HEI0YCKasOMNOOK.
"Xopowo" -
€CIIUTBEP/IO CTY/ICHT

3HAETIIPOrPaMMHBINM
aTepUasn,rpaMOTHOUIIOCYIIECT
BYHU3J1araeT

€r0,HEI0IYyCKAETCYILE
CTBEHHBIXHETOYHOCTEHBOTBET
€HaBOIIPOC,MOKETIIPABUIIBHO

MIPUMEHATHTEOPETHYE

CKHEIIOJIOKEHHUST U
BJIaJ€CTHEO0X O TUMBI

MUYMEHUAMU U
HaBBIKAMHIIPH
BBITIOJTHCHUUITIPAKTHY

€CKHX

3amanuil. " Yooeremsopumens

HO"-eCIM  CTYJEHT
YCBOWJITOJIBKO

OCHOBHOMMAaTEpHUAILH
OHE3HAETOTACIIBHBIX

HeTaﬂeﬁ,HOHYCKaCT

HETOYHOCTH,HEIOCTAT
OYHOIPaBUILHBIEHOPMYITHUPO
BKH,HAPYIIAETIIOCIICIOBATENb
HOCTh
BH3JI0’)KEHUUTIPOTPaM
MHOTOMaTepuasia
u
WCTIBITHIBACT3ATPY THCHHS
B
BBITTOJTHCHUUTIPAKTHIECKUX 32
JTaHUH.

"Heyooeremsopumenvuo"
€CJIMCTYIEHTHE3HACT3HAUHTE
JBHOMN

4acTU




MPOrpaMMHOTOMATEPUAIIA, 0
MyCKaeT




CH0Cc00axONMUCAHUSASABICHUHPEATTLHOTO
Mupa
HaMaTEMaTU4CCKO
MSI3BIKE;
-c)OpMHUPOBAHHOCTHIIPEACTABICHUI O
MaTEeMaTHYECKUXITOHITUIXKAKBAKHCHIII
HUXMATEMATHUYCCKUXMOACIIAX,II03BOJIAIO
IMUXOIMUCBIBATbUU3YHYaTbPAa3HBICIIPOLICC
CHI U ABJICHUA,
MMOHMMAaHHUEBO3MOKHOCTHAKCHOMATHYEC
KOTOTIOCTPOCHUSIMATEMATUUECKUXTEOPH
i,
BJIAJICHUEMETOIAMH10Ka3aTEIbCTBUAIT
OPUTMOBPCUHICHUA, YMCHHUC UX
IMPUMCHATH,IIPOBOJAUTH
Jl0Ka3aTeJbHblepa
CCYXICHUSIBXOACPEIICHUA3a/1aY;
-BJIaJICHUECTaH AP THBIMU
IIpUEMaMUpPELICHUAPAOHAIBHBIXU
UppallMOHANFHBIX,[T0Ka3aTebHBIX,CTEN
€HHBIX, TPUTOHOMETPHUYECKHUX
YpaBHEHUH U HEPABEHCTB,UX
CUCTEM;UCTIOIb30BAHUETOTOBBIXKO
MITBIOTEPHBIX TPOrPAMM,B
TOMYHCIEASANONCKAYTUPEIICHUS U
WJUTIOCTpaluu
pelIeHrsTypaBHEHNII HHEPABEHCTB;
c(hOpMHUPOBAHHOCTHIIPECTABICHUH000
CHOBHBIXIIOHATUAXMATCMATHYCCKOIroaHa

Jm3a U UX CBOMCTBAX,
BIaJCHHUC

YMEHHEMXapaKTepU30BaT
b

noBeieHne yHKIUN, UCTIO
JIb30BaHUENOTYYCHHBIX 3HAHU I

JUIIOTICAHUSIH
aHaJIN3apeabHbIX3aBUCUMOCTEN;

BIaJCHHCOCHOBHBIMUIIOHATUAMHAOIIIIOC
KUXHUIIPOCTPAHCTBEHHBIX

OIIMOKH,C
OOJIBIIIMHA

CYIICCTBCHHBIC

3aTPYAHCHUSAMUBBIIIOJIHACTIIP

AKTUYECKHE
3aJ1aHus,3
aZaydu.
Kpumepuu
OYeHKun
UCLMEHHBIXPAOOm:

«5»-PaboTanomKkHaObITh
BBINIOJIHEHAI

PaBHIILHOMBIIOJIHOMOOBEME, 9
0-100%BrIOIHEHH.
«4y - PaboTta
BBITIOJTHCHAIIPABUIIHHO, HOUME
FOTCSIHEIOYETHI,

MIPOIICHTB
pInIoJIHEHUS 75-89%.
«3» - Pabota
BBITIOJTHCHAIIPABUIIBHO, HOUME
FOTCSIOIINOKH,

MIPOIICHTB
pinonHenus 59-74%.




reOMEeTPUUECKUX (PUTYPaX,nXOCHOBHBIXC
BOICTBaX;cpOPMUPOBAHHOCTbYMEHHUSIPA
CIO3HaBaThIeOMeTpUYeCKueUrypsl Ha
gepTekax, MOJEIISIX
UBpEATLHOMMUPE; IPUMEHECHUCH3YUYSCHH
BIXCBOMCTBreomMeTpudecKkuxpurypudop
MYJIIPEIICHUATEOMETPUIECKIX 33124
U 3aJ1a4 CIPAKTHUECKUMCOIeP)KAHUEM;
-c(hopMHUPOBAHHOCTHIIPEICTABICHUI O
nporueccax
USIBJICHHSIX, UMEIOIITUXBEPOSITHOC
THBIN
XapaKkTep,CTaTUCTUICCKIX3aKOH
OMEPHOCTSIX B
peaTbHOMMUPE,0CHOBHBIX
MOHATHUSAXJIEMEHTAPHOM
TEOPUUBEPOSITHOCTEN; YMEHU I
HAXOJUTHH OIICHHUBATH
BEPOATHOCTUHACTYTUIICHHS
COOBITHIA
BIPOCTEUIIIHNX
MPAKTUYECKUXCUTYALIUSIX u

OCHOBHBIEXaPaKTEPUCTUKH
CIIy4YaHBIX BEJIMYHH;

-BJIaACHUC
HaBbIKaMHUH

CIIOJIb30BaHUA T'OTOBBIX
KOMITBIOTCPHBIX nporpamm
npupcueHuun3aaaq




