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Pabouass mporpamma o6mieoOpa3zoBarenpHoro ydebnoro mnpeamera OVIL.03.Y MaremaTtuka
npeaHasHaueHa Ui pealu3ald B Tpejaeiax OCBOeHHUs oOpazoBarenbHOil mporpammbl CIIO mo
cnernuanbHocTH 35.02.05 ArpoHomMuss Ha 06a3e OCHOBHOTO OOIIEro oO0pa3oBaHMs C OJHOBPEMEHHBIM
MOJIyUEHHUEM CpeTHEro oO0mero oopa3oBaHUsi B COOTBETCTBHHM C €CTECTBEHHOHAYUHBIM IMpoduiieM
MOJIy4aeMOT0 MPOPECCHOHATHLHOTO 00pa30BaHUsI.

[Iporpamma pa3paborana ¢ yderom TpeOoBanuii denepanbHOrO0 TOCYIaPCTBEHHOIO
00pa3oBaTEeNbHOIO CTaHJApTa CpenHero oobmero oopazoBanus (yTB. npukazoM MuHoOpHayku PO ot
17 masg 2012 1. Ne 413, ¢ m3meHenusamu ot 29.12.2014 roga Ne 1645, ot 31.12.2015 roma Ne 1578,
29.06. 2017 roma Ne 613), tpeboBanmii ®I'OC cpeanero mnpodeccCHOHAIFHOTO 00pa30BaHHS II0
cneruansHoctd 35.02.05 Arponomus (yTB. mpukazom MuHHCTepcTBa 00pa3oBanus U Hayku PO ot
12 mas 2014 rona Ne 505), B cooTBeTCTBUU ¢ PekoMeHIausiMu 110 OpTaHU3aIMHU TTOJIYYSHHS CPEIHETO
obmero oOpa3oBaHHMs B  MpeAelax OCBOGHHS  OOpa3oBaTENbHBIX  MIPOrpaMM  CPEIHEro
npo¢eCCHOHATBFHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEr0 OOpa3oBaHHs C y4eToM TpeOOBaHMN
denepanbHBIX TOCYJAPCTBEHHBIX OOpPa30BAaTEIbHBIX CTAaHAAPTOB M TOJIy4aeMoW mNpodeccuu HIu
CIEUMANBHOCTH  cpemHero  mpodeccrmoHanbHOro  oOpasoBanust  (muceMo  [lemapramenTa
roCy/1IapCTBEHHON MOJIUTUKH B chepe moarotoBku padouux kaapos u JI1O Munobpuayku Poccuu ot
17.03.2015 Ne 06-259),c IlpumepHOi OCHOBHOH 0O0pa30BaTEIBHONW MPOrPaMMBI CPEIHETO OOIIEro
oOpa3oBaHMs, OIOOPEHHOH pelieHHeM QenepalbHOT0 y4eOHO-METOJUYECKOr0 OOBEIUHEHHS IO
obmiemy oOpazoBanuio (MPoToKo OT 28 utons 2016 1. Ne 2/16-3).

Opranuzanus-paspabotuuk: DenepanbHOe TrOCyJapCTBEHHOE OIOKETHOE 00pa3oBaTelbHOE
yupexieHue Beicuiero oopasoanusi «CTaBpOINoIbCKUI rOCYAapCTBEHHBIN arpapHblil YHUBEPCUTET»
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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN TPOTPAMMBI
YYEBHOI'O IPEJIMETA OVIIL.03.Y <MATEMATHUKA»

1.1. Mecro npeagMera B CTPYKType OCHOBHON 00pa30BaTe/IbHON NMPOrpaMMbI:

VYuebnsii  mpenmer  OVIL03.Y  «Maremaruka»  sBHseTcs  00S3aTENbHOW — YacThIO
0011e00pa3oBaTeIbHOTO ITMKJIA OCHOBHON 00pa3oBaTebHOM mporpammbl B cootBeTcTBUM ¢ I'OC 1o
CHEIMAILHOCTH ~ €CTeCTBeHHOHayuyHoro mpodwmis 35.02.05 ArpoHomus OI'bOY BO
CraBponosbckuii ['AY.

Ocob6oe 3navyenue npeamera OYIL.03.Y «MaremaTtnka» umeet npu GOpMUPOBAHUH U PA3BUTUU
00X KOMIIETEHIIUI !

OK1 BBIOMpAaTh  CIOCOOBI  pemieHuss 3a7ad  IpOo(EeCcCHOHABHON  JCSITEIBHOCTH
MIPUMEHHUTEIHHO K Pa3JIMYHBIM KOHTEKCTaM;
OK 2 UCIOJIb30BaTh COBPEMEHHBIC CpEACTBA IIOMCKA, aHaiW3a W WHTEPIpPETaluu

uHpopManuu W WHGOPMAIMOHHBIE TEXHOJOTMM [UIS BBIMOJIHEHUS 33134
npoheccCuoHaAIbHON 1A TEIbHOCTH.

OK 3 IUTAHUPOBATh W PEaJM30BBIBATH COOCTBEHHOE NMPOPECCHOHATBHOE M JTMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO NEITeNbHOCTh B MpodeccroHanbHOil cdepe,
HCII0JIb30BaTh 3HAaHUA MO (PMHAHCOBON IPaMOTHOCTH B Pa3jMYHbIX KU3HEHHBIX

CUTYyalHSIX.
OK 4 3¢ PEeKTHBHO B3aUMOJICHCTBOBATH M padOTATh B KOJUICKTHBE M KOMaH/IC.
OK5 OCYHIECTBJIATh YCTHYKO M HHCBMEHHYKO KOMMYHHUKAI[MIO Ha TOCYJapCTBEHHOM

s3pike  Poccuiickoir @expepaniu ¢ y4eTOM OCOOCHHOCTEHM COIMAIBHOTO W
KYJIbTYPHOI'O KOHTEKCTAa;

OK 6 MIPOSABIIATH MPAXAAHCKO-NATPUOTHUECKYIO TO3ULIUIO, IEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE Ha OCHOBE TPAJAULIMOHHBIX OOIIEYEeIOBEYECKUX LIEHHOCTEH, B TOM YUCIIe
C Y4YeTOM TapMOHM3AIMM MEXHAIIMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOILEHUH,
PUMEHSTh CTAH/IAPThl AaHTUKOPPYNLIMOHHOTO MOBE/ICHUS;

OK 7 COZCHCTBOBATh  COXPAHEHUIO  OKpYXKaloLled  Cpedbl, pecypcocOepexeHHIo,
IMPHUMCHATH 3HaHUA 00 NU3MCHCHUU KJImMmara, IIPHUHIMUIIBI 6Cp€)KJ'II/IBOFO
POM3BOACTBA, YPPEKTUBHO ICHCTBOBATH B YPE3BBIYANHBIX CHTYAITHSIX;

1.2. Ileab ¥ NJIaHUpYyeMble pe3yJabTaThl 0CBOEHHS MpeIMeTa:
B pamkax mporpammbl y4eOHOTO IMpeaMeTa 00y4arolMMKCS OCBAaUBAIOTCS YMEHHS M 3HAHUS



O01mme koMneTeHNHA

IInanupyemsle pe3yjbTaThbl 00y4eHHS

Oo0mue JucuuninHapHble
OK 01 Bri6bupats criocoOsr - BJIQJIETh METOJAMH JI0Ka3aTeNIbCTB, AJITOPUTMAMU PEIICHUS]
pelenus 3a1a4 - c(hOpMHPOBATE IPaskIaHCKYIO no3umproBaAad; yMEHHE (OpPMYINPOBATH ONPE/CICHNs, aKCHOMBI M TEOPEMEI,

podeccHnoHATEHOMI

eI TEIIbHOCTH
IMPUMCHUTCIIBHO K
Pa3IUYHBIM KOHTEKCTaM

06yqa10mer0csl KaKk AaKTHBHOI'O H OTBCTCTBCHHOI'O
qJICHA pOCCHfICKOFO O6H.[€CTBa;
- T'OTOBHOCTh K FYMaHHTapHOﬁ nu BOHOHTepCKOﬁ

NeSTeIbHOCTH;
- OCO3HaTh JHMYHBI BKJIaJ B [OCTPOCHUH
YCTOWYIMBOTO OYIyIIIEero;

- chopMupoBaTh MHUPOBO33PCHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS]
HayKH 1 0OILIECTBEHHOU MMPaKTUKHU, OCHOBAHHOIO Ha
ranore KyJIbTYp, CIOCOOCTBYIOILIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

- CaMOCTOATENIEHO (dhopMynpoBaTh "
aKTyaJIM3upoBaTh  IMpoOJieMy, paccMaTpUBaTb €€

BCCCTOPOHHE,

IPUMEHATh HUX, IPOBOJAUTH JIOKA3aTEIbHBIE PACCYXKICHUS B XOJE
peleHus 3axad; - yMeTb ONEPUPOBATH MOHATHAMM: CTEIEHb YUCIA,
orapuM YHClia; YMEHHE BBIOJHATh BBIYHCICHHE 3HAYCHUH W
npeoOpa3oBaHus BBIPAKEHUH CO CTENEHAMU U

norapudmamu, mpeoOpa3oBaHus IPOOHO-PAIIMOHATIEHBIX BBIPAKCHUH;

- YMETh BBIOMPAThH MOAXOSIINN N3YUYSHHBIH METO/ ISl PEIICHNUs
3ajjaud, pPacloO3HaBaTh MaTeMaTHyeckue (akThl M MaTeMaTU4YecKHe
MOJIETN B IPUPOJHBIX U OOLLIECTBEHHBIX  SIBICHUSX, B

MCKYCCTBE;

- yMEHUE MPUBOAUTL IPUMEPBI MAaTEMATHYECKUX OTKPBITUH
POCCUICKON U MUPOBOW MaT€MaTUYECKON HAYKHU.

- YMETh ONEPUPOBATH MOHATUAMM: MHOXKECTBO, IIOJIMHOMXKECTBO,
OIepalvy HajJ MHOXECTBAMU;

MHOKECTBEHHBIH arrapar Ijis

YMCTh HCIIOJb30BATH TCEOPCTUKO




- BHOCHUTbH KOPPEKTUBEI B JACATCIIBHOCTD,
OLICHUBATb COOTBCTCTBHUC PE3YIbTATOB OCIIAM,
OILICHUBATHL PUCKU HOCJIGIICTBI/Iﬁ ACATCIIBHOCTH,

- Pa3BUBATH KpCaTHuBHOC MBIIIJICHUC npy
PEIICHUU )XU3HCHHBIX HpO6J'I€M;

- CIOCOOHOCTD u T'OTOBHOCTB K
CaMOCTOATCIIbHOMY IIOUCKY METOA0B PCUICHH

IMPAKTUYCCKUX 3aia4, IPUMCHCHUTIO
PA3IMYHBIX METOA0B ITO3HAHM,;

- CTaBUTh M  (HOPMYyIHPOBATH COOCTBEHHBIE
3agayn B 0Opa3oBaTeNbHOW  JNEATEIBHOCTH U
YKIU3HEHHBIX CUTYaIlUsX;

- YMETh HWHTETPUPOBATH 3HAHHUS W3 pa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIIBUTaTh  HOBBIC WJIEH, IIpeIararh

OpUTMHAJIbHBIE OJXO/Ibl U PELICHUS;
UMETh BHYTPEHHIOIO

BKJIIOYAIOLIYI0 CTPEMJIEHUE K JOCTHXKCHHIO LEIU U
yMEHHUE

MOTHBAIIHIO,

ycrexy,
JIEIICTBOBATH, UCXOAS U3 CBOUX BO3MOYKHOCTEN

OIITUMMH3M, WHHUIIMATHUBHOCTB,

OIMMCaHUs PCAJIbHBIX IMPOLICCCOB U SIBJICHUHN U npu pClICHUU 3a/1a4d, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX NMPEIMETOB;

YMETh ONEPUPOBATH MOHATUSMHU: HATYpaJIbHOE YMCIIO, LIEJIOE
YKMCIJIO, OCTATOK MO MOZYJI0, PAalMOHAIbHOE YHUCIIO, UPPALMOHAIBHOE
qHCJIIO, MHOXECTBa HaTypaJIbHbIX, OCJIbIX, palrOHAJIbHBIX,
TEHCTBUTENIbHBIX YUCEN; YMETh HCIIOJIb30BaTh MPU3HAKHU JEIMUMOCTH,
HAUMEHBIIMK OOIUI [MenuTens, W HaWMEHbIIee o0Iliee KpaTHoe,
anroput™M EBKIMAa mpu pelieHuH 3aAad; 3HAKOMCTBO C Pa3IMYHBIMHU
MO3UIITMOHHBIMHU CUCTCEMAaMU CUHUCIICHUSA,

YMCThb OncprupoBaTh IIOHATUAMMU: KOMIIJICKCHOC
CONpPSDKEHHBbIE  KOMIUIEKCHBIE — 4HuCla, MOAYJIb U
KOMIUICKCHOTO YHCIIa, hopMa 3aIMCh KOMIUICKCHBIX YUCEIT
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anredpandeckas); yMeTb
IMPOHU3BOJUTH apI/I(i)MeTI/ILIeCKI/Ie I[CflCTBI/I?I C KOMIIVICKCHBIMHU YHUCJIaMHU,
MIPUBOAUTH MPUMEPHI UCIIOIB30BAHUS KOMIUJIEKCHBIX YHCEN;
YyMETh MOJEIIUPOBATh pEalbHbIE CUTyalluu
MAaTCMAaTUKH,; COCTABJIATL BBIPAXKCHUA, YPABHCHHA, HCPABCHCTBA U HX

YUCIIO,
apryMeHT]

Ha  s3bIKE
CUCTEMBI IO YCJIOBMIO 3aJlaud, UCCIIEJOBAaTh IOCTPOCHHBIE MOJEIH C
MCTIOJIB30BAaHUEM arliapara aureOpbl, HHTEPIPETUPOBATH TOTYUYECHHBIN
[pe3ybTaT; C  TOMOIIbIO
rE€OMETPUUECKUX TIOHSATHA ¥ BEIWYHH, pEIlaTh CBS3aHHBIE C HUMH
BEPOSITHOCTHYIO ~ MOJZEIh
pemarb TPUKIIaIHbIC

CTPOUTH MAaTEMAaTHYCCKHUEC MOJCIN

MPAKTUYCCKUE 3aaa4yu; COCTaBJIATh 41

MHTEPIPETUPOBATh TIOJYYECHHBI PpE3yJIbTaT;
3aJa4d  CPEACTBAMHM MAaTEMaTHMYECKOrO aHaliu3a, B TOM 4YHCIE

COIMATTbHOOKOHOMHYECKOTO U (PH3HUYECKOTO XapaKTepa




OK 02 Hcnonbs3oBathb
COBpPEMEHHBIE CPECTBA
MOUCKa, aHAJIHM3a U
WHTEepIpETaun
nH(bOpMAaINH, 1
MH(OPMAIMOHHBIE
TEXHOJIOTUH JUISl BBITOJTHEHUS
3amad mpogecCHOHATLHOM
esTeIbHOCTH

YMETh B3aMMOJCHCTBOBAaTh C COIHAIbHBIMHA
HHCTUTYTaMU B COOTBCTCTBUU C HX q)yHKL[I/ISIMI/I 41
Ha3HAYCHUEM;

CIOCOOHOCTh ~ OLEHMBATh  CHUTYallUI0O U
NPUHAMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYSCh HA|
MOPaAJIbHO-HPABCTBCHHLIC HOPMbBI U ICHHOCTH,
TOTOBHOCTh K TPYAY, OCO3HaHHE LEHHOCTH]
MacTepCTBa, TPYIOII00UE;

TOTOBHOCTbH K aKTUBHOU JCATCIIBHOCTH
TEXHOJIOTHYECKOH ¥ COLMAIbHOW HAIPaBICHHOCTH,)
CIOCOOHOCTh ~ WHHIIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMIOJHATH TAKYIO ACSATEIbHOCTD;
HOJIy4aTh HOBBIC 3HAHMS, €0 MHTEPIPETALUH,
npeoOpa3oBaHUI0 ¥ NPUMEHCHUIO B Pa3iIHMYHBIX|
yT-I€6HI)IX CUTyalludXx, B TOM YHUCIC IIpU CO3JaHHH
y4eOHBIX U COLUATBHBIX POCKTOB;

BBIIBISITH IPUYMHHO-CIICACTBEHHBIC CBS3U U]
AKTyaJIMu3UpoOBaTh 3a4ady, BbIABUIaTb THUIIOTC3Y €€
pelICHHs, HAXOJUTh ApPryMEHTBI Ui JI0KA3aTelbCTBY
CBOMX YTBEPKJEHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUH

PCLICHU - BJIaACTH HaBbIKaMH MOJIYYCHHU
I/IH(l)OpMaIII/II/I us3 NCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSATCIIbHO OCYHICCTBJIATDH IIOHCK, aHaJIn3,

CHCTEMaTHU3allil0 W HHTEpHpeTaluio HHPOpMaLUU
pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHMUS;
UCIOJIb30BaTh CpPEJACTBA HMH(DOPMALMOHHBIX H

KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pEeIICHUN

KOTHUTHBHBIX, KOMMyHI/IKaTI/IBHI)IX 51
OpraHU3AIMOHHBIX 33J1a4 C COOI0ICHHEM TpeOOBaHUMA
3p1"OHOMI/IKI/I, TCXHUKHN 6630HaCHOCTI/I, TUTHCHBI,
pecypcocOepekeHus, MPaBOBBIX M ITHYCCKHX HOPM,
HOpM HWH(OPMAIIMOHHOW OE€30MacHOCTH; BIIAAETD

HaBbIKAMU PACIIO3HABAHUSA W 3alllUTHI I/IH(i)OpMaI_[I/II/I,

MH(POPMAIIMOHHOM 0€30MaCHOCTH JTMYHOCTH

YMETh OIEpPUPOBATh IOHATUSAMH: DPALMOHAJIbHAs1  (QYHKLHA,
nokaszateibHas (YHKIMS, CTENeHHas (QYHKUUSA, JorapupMuuecKas
(GyHKLMS, TPUTOHOMETpHUYECKHME  (QYHKIHMH, OOpaTHBIC (QYHKIUH;
YMEHUE CTpOUTh TIpadUKU U3YyYEHHbIX (DYHKUUH, HCIOIB30BATh
rpadMKy MPU  W3YYEHUH IPOLECCOB M 3aBHUCUMOCTEH, MPHU PELICHUH
3ajad U3 JAPYrMX y4eOHbIX MPEIMETOB M 3a/ad U3 PeaJbHOM JKU3HU;
BBIpAKaTh OPMYIIaMHU 3aBUCIMOCTH MEXy BETUUYNHAMU;

YMETh ONEPUPOBATH MOHATUAMHU: TOXKIECTBO, TOXKIACCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPaBEHCTBO, CHCTEMa YypaBHEHUH U
HEPAaBEHCTB, PAaBHOCUJIBHOCTh YpPaBHEHHH, HEPAaBEHCTB M CHUCTEM,
pallMOHANIbHBIE, HMPpPALMOHANbHbIE, IIOKa3aTelbHblE, CTENEHHbIE,
norapupMUUEcKue, TPUTOHOMETPHUECKUE YPABHEHUS, HEPABEHCTBA U
CHUCTEMBl; yMEThb pellaTb YpaBHEHMs, HEPAaBEHCTBA U CHCTEMBbl C
MOMOIIBIO PA3JIMYHBIX MMPHEMOB; pellaTh ypaBHEHHUs, HEPABEHCTBA U
CHUCTEMBl C IapaMEeTpoOM; INPHUMEHATh YpPaBHEHUS, HEPaBEHCTBA, MX
CHCTEMBI JIJIsl pEeIIeHHs] MaTeMaTHUeCKUX 3aJad U 3a7ad U3 Pa3InIHbIX
oOJacTeil HayKu U pealibHOM JKU3HH;

yMeTh CBOOOJHO OIEPUPOBAaTh IMOHATUSAMHU: JBHIKEHHE,
napajieNIbHbl epeHOC, CUMMETPHUsS Ha IUNIOCKOCTU U B NMPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue moa00UsA, MOJ00HBIE (UTypBI;, YMETh
pacrio3HaBaTh paBHbIE U M0J00HBIE (DUTYpPBI, B TOM YHUCIIE B IPUPOE,
MCKYCCTBE, AapXHUTEKType; YMETh HCIIOJIB30BaTh TI'E€OMETPUUECKUE
OTHOILIEHHSI, HAaXOAUTh TEOMETPUYECKHE BEIMYMHBI  (JUIMHA, YTOJ,
rionIaib, 00beM) MPH PELICHUH 3a]a4 U3 JPYTUX Yy4eOHBIX MPEIMETOB
U 13 peaslbHOM KU3HU




OK 03 ITnanupoBaTh 1
pean30BhIBATH COOCTBEHHOE
poeCcCHOHATBHOE U
JTMYHOCTHOE Pa3BHUTHE,
peANPUHUMATEIBCKYIO

eI TEebHOCTD B
npodeccuoHabHOU chepe,
MCIIO0JIb30BaTh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIHUsX

- T'OTOBHOCTH K CaAMOBBIPAXKCHHUIO B Pa3HbIX BHAAX

HCKYCCTBA,  CTPEMJICHHE  IPOSABJIATH  KAadecTBY|
TBOPYECKOU JINYHOCTH;
- UMETh HUHTEpEC K pasiIuyHbiM  chepam

podeccnoHaNbHOM eI TeNbHOCTH, YMEHUE COBEPIIATh

OCO3HAHHBIM  BBIOOp  Oymymed  mpodeccun U
peaTn30BbIBATh COOCTBEHHBIC JKM3HECHHBIC IUIAHBI;
FOTOBHOCTb M CIIOCOOHOCTH K OOpa30oBaHUIO Y|

CaMOO6p330BaHI/IIO Ha IPOTAKCHHUU BCeH KHN3HHU,

- AHAJIIM3UPOBATh IIOJNYYCHHBIC B XOJC PCIICHUA
3aa4uu  pe3yJIbTaTbl, KPUTUYCCKU OLCHUBATH UX]
NOCTOBCPHOCTD, IMPOTrHO3UPOBATH M3MCHCHHUC B HOBBIX|

YCIOBUSIX;
- CaMOCTOSITENIFHO COCTaBIISITh IUIAH PEIlIeHUs
npoOJeMBl € YY4E€TOM  HMEIOHIMXCS  PECypCOB,

COOCTBEHHBIX BO3MOXKHOCTEH U Hpe,[[Ho‘lTeHHfI;
- YMCETh OLCHUBATHL PUCKU W CBOCBPECMCHHO,

MPUHUMATh  pEHIeHUsT 10 HMX  CHIKEHUIO;
chopMUpOBaTh TpH3HABaTh CBOE TIPaBO M IPaABO

NPYTUX JIt0/Iel Ha OIIMOKH.

- YMETh ONEepUpPOBATH HNOHATUSAMU: panroHalbHbIE,
MppalroHalbHbIe, TOKa3aTelbHbIe, CTENCHHbIC, JOTapu(pMHUUYECKHE,
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

YMETb OIEpPUpPOBaTh IOHATHUSAMM: MHOIOIPAHHUK, CEUEHHE
MHOTOTpaHHHKA, KyO, mapajienenure, npu3Ma, nupamuaa, purypa u
MOBEPXHOCTh BpALlleHHs, LWIMHAp, KOHYyC, miap, cdepa, cedeHus
burypsl BpalleHHs, IUIOCKOCTb, Kacaromascs cheppl, LHIMHAPA,
KOHYyca, IUIoUIalb MOBEPXHOCTH IHUPAMMJIbl, IPU3MBI, KOHYcCa,
MWIMHIpa, Iulomanb  cdepbl, o00beM Kyba, MPSIMOYTrOJIbHOTO
napajuleJenunena, MNUpamMHuabl, HpU3Mbl, LUWIMHJIpA, KOHYca, Iapa;
YMEHHE H300pakaTh MHOTOTPAaHHUKH M MOBEPXHOCTU BpAIllEHUs, HX
CEUYEHHUS OT pYKH, C TIIOMOILIBI0 YEPTEKHbIX MHCTPYMEHTOB U
AIEKTPOHHBIX  CPEACTB; YMETh  pAclO3HaBaTb CUMMETPUIO B
[IPOCTPAHCTBE; YMETh PaclO3HaBaTh IPaBUJIbHbIE MHOIOTPAaHHUKH;
YMETb ONEpPUPOBATh TMOHATUAMHU: NPSIMOYrojibHAs CHCTEMA

KOOpAUHAT,
CKAJIIpHOC MPOU3BCACHUC, YI'OJI MCKAY BCKTOpPpAMH, CyMMa BCKTOPOB,

KOOpAWHATBI TOYKH, BCKTOp, KOOpPAHHATBI BCKTOpA4,

“MpOU3BEACHNE BCKTOpPA HA YHCJIO; HAXOAUTH C MOMOIIBIO H3YYCHHBIX




(bopMysT KOOpIMHATHI CEpeMHBI OTPE3Ka, PACCTOSIHHE MEXIY ABYMS
TOYKaMU;

- YMETh OIIEpPUPOBATh MOHATHAMMU: rpad, CBsI3HBIN rpad, nepeso,
UK, rpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTb M ONHUCHIBATh TI'padbl
PA3IMYHBIME CIIOCOOAMU; MCIIONIB30BaTh I'padbl IPU PELICHUH 33/1a4;

- yMETh CBOOOJHO ONEPHPOBATh IMOHATUSAMHU: COYETAHHE,
[EPECTAHOBKA, YHCIO COYETAaHUM, YHUCIO IEepPEecCTaHOBOK; OMHOM
HpioTOHA; yMETh MPUMEHATh KOMOWHATOPHBIE (PaKTHl U PacCyKACHUS
UIsL pELLICHNUs 3a/1a4;

- YMETh HaXOAWUTh BEPOSATHOCTH COOBITHH C MCIOJIb30BaHUEM
rpadMuecKuX METOJIOB; IPUMEHATHh Ul peleHHus 3agad (opMyIibl
CIIO)KEHUSI W  YMHOXKEHHUS  BEpOATHOCTEH, (OpMyrIry  MOIHOH
BEpOSTHOCTH, ¢opmyny bepHymin, koMOuHaTOpHBIE (AaKTBl U
(opMyNBI; OLIEHUBATh BEPOSATHOCTH pPEATbHBIX COOBITHH; yMETh
OIEpUPOBATh IOHATUSAMU: CllydaliHas BEJIMYMHA, paclpeieiieHue
BEPOSITHOCTEM, MATEMAaTUYECKOE OKUIAHUE, TUCIIEPCUS U CTAaHIAPTHOE
OTKJIOHEHUE CIy4allHOW BeNWYMHBI, (YHKIMHU pacHpeleneHus u
IJJOTHOCTH ~ PaBHOMEPHOIO,  IIOKA3aTEJIbHOTO M HOPMAJIBHOIO
pacrpefelieHuii;  yMeTb  HCIOJIb30BAaThb  CBOMCTBA  M3YYEHHBIX
[pactpeiesIeHn JUIsl pelIeHus 3a]1a4; 3HAKOMCTBO C IMOHATHSAMU: 3aKOH
OONBLIMX YHUCEN, METOAbl BHIOOPOUHBIX HCCIIEOBAaHUM; yMeTh
MPUBOJIUTL IPUMEPHl MPOSABIEHUS 3aKOHa OOJBIIMX 4YHUCENI B
MPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMEeTh CBOOOJHO ONEpPUPOBATh MOHATHAMM: IUIOAAb (UTYPHI,
00BbeM (pUTypbl, BETMYHMHA YIJIa, PACCTOSHUE OT TOYKH /0 IIOCKOCTH,
[PACCTOSIHUE MEXAY NPSAMBIMH, PAaCCTOSSHHE MEXIY IIOCKOCTSAMHU,
rionaab cepsl, IIOMIA b MOBEPXHOCTH MUPAMUIbl, IPU3MBI, KOHYCA,
UIMHApPa, 00beM Ky0a, MPSAMOYTOJBHOIO — MapajulelenuIesa,
MApaMUbl, NPU3MBI, LWJIAHIpA, KOHYyCa, IIapa; YMEHHE HaXOJUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX UTYD




OK 04 DddexTrBHO
B3alMO/ICVICTBOBATH U
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTD MIPOTHBOCTOSTH HJECOJIOTHY]
PKCTPEMH3MA, HallMOHAJIM3Ma, KceHopoouu,
[[I/ICKpI/IMI/IHaI_[I/II/I 110 COIIMaJIbHBIM, peHI/IFI/IO3HBIM,

PacOBBIM, HAITMOHAILHBIM [TPU3HAKAM;
- chopMUpOBAaTL  HPABCTBEHHOE
ATHYECKOTO MOBEICHHUS,;

- FOTOBHOCTb K TpYAY,
MacTepCTBa, TPYIOII00UE;

- CTaBUTh NPOOJEMBI M 3aJa4d, JOIMYCKAIOIINE
aTbTePHATHUBHBIC PEIICHHS;

- BJIAJICTh PA3IMUYHBIMH CHOCO0aMHU OOICHHS U]
B3aUMOJICHCTBHS;

--apryMmCHTHPOBAHHO BCCTHU JUAJIOl, YMCTb CMAr4arb
KOH(DJIMKTHBIC CUTYAIIHH;

- pPa3BepHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY)|

CO3HAaHHC,

OCO3HAHUEC IICHHOCTHU

SpCHHA C  HCIIOJIb30BAHUCM  A3BIKOBBIX  CPCIACTB;
COBMCCTHaiA ACATCIBbHOCTD:
- IIOHUMATb W  HUCIHOJIB30BATH IPCUMYILCCTBA,

KOMaHIHOW M WHAMBHUIYalbHON pabOTHI; - BHIOMpATH
TEMAaTUKy U METOJIbI COBMECTHBIX JIEUCTBHI C y4E€TOM
OOIIMX HMHTEPECOB U BO3MOXKHOCTEH KaKIOTO YJIEHA
KOJIJICKTHBA; - KOOPJIMHUPOBATH U BBIMOJIHATH paboTy B

YCIOBUSX peanpHOro, BUPTYaJIbHOTO u
KOMOWHMPOBAHHOTO B3aUMO/ICHCTBUS;
- chopMHUpOBaTH CaMOKOHTPOJIb, yMETh

[PUHUMATh OTBETCTBEHHOCTh 3@ CBOE IIOBEJICHUE,
CIOCOOHOCTh ~ aJaNTUPOBATbCd K  3MOIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBISITh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

- copMHpOBaThH colMajbHbIE HaBbIKU,
BKJIIOYAIOIIME CIIOCOOHOCTh BBICTPaNBaTh OTHOILIEHUS C
NPYTUMH JIIOABMH, 3a00TUTHCS, NMPOSBIATH UHTEPEC U
paspemats KOHQIUKTHL, - cOPMUPOBATH MPUHSTHIE
MOTHBBI U apIYMEHTBI IPYTHX JIFOAEH ITPU aHaIU3e

- PE3YJIBTATOB EATENBHOCTH

- YMETh OINEPUPOBATh TMOHATHAMM: CIy4allHbIH ONBIT U
cilydailHO€ COOBITHE, BEPOATHOCTb CIyYallHOTO COOBITUS;  YMETH
BBIUUCIISATH BEPOSITHOCTH C HMCIIOJNB30BAaHMEM TI'paUyecKrX METOJOB;
PUMEHATh (OPMYJIBI  CIOXKEHUS M YMHOXEHUS BEpOSTHOCTEH,
KOMOWHATOpHBbIE (DaKThl U (POPMYIIBI IPU PELICHUH 33/1a4; OI[CHUBATh
BEPOSITHOCTH  pEAJIbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4aifHbIMHU
BEIIMYMHAMHU; YMEHHE TPUBOJIUTH NPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLIMX YHCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX;

yMeTb CBOOOJIHO OIEpUPOBATh MOHATUAMHU: CTENEHb C ILIEJIbIM
okasaTrejieM, KOpeHb  HaTypallbHOW  CTENeHH, CTeNeHb  C
palMOHAIBHBIM  IIOKa3aTeleM, CTeNeHb € JeHCTBUTENIbHBIM
(BemiecTBEHHBIM) TIOKa3aTesieM, JorapuM 4Yucia, CUHYC, KOCHHYC H
TAHT€HC NPOU3BOJIBHOTO YHUCIIA;

YMETh CBOOOJHO OINEPHPOBATH MOHATUSAMHU: Tpapuk (QyHKIHH,
oOpaTHast (QYyHKIMs, KOMIO3UIUsA (YHKIUH, JIuHEHHas GyHKIuS,
KBapaTH4Hasi (QYHKIUS, CTereHHass (DYHKIHS C LENbIM MOKa3aTeseM,
TPUTOHOMETpUUYECKHE (YHKLIMH, OOpaTHble TPUTOHOMETPUYECKUE
(GyHKIMM, TOKa3aTenbHas u JorapudMuieckas (QYHKIUU; yMETH)
cTpouTh Tpaduku (PYHKIUN, BBIIONHATH MpeoOpa3oBaHus Trpadukos
(b yHKIINI;

YMETb HCHOJb30BaTh TIpaduku (QyHKUMHA Ui  U3ydeHus
MPOIIECCOB M 3aBUCHMOCTEH MPH PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX|
[IPEMETOB U U3 PEeaTbHOM KU3HU; BBIPAXKATh

(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

- CBOOOJHO OINEpPHpPOBATh MOHATUSAMH: YETHOCTb (DYHKIIMH,
MEPUOIMIHOCTD (PYHKIIUH, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
(byHKLINH, SKCTpeMyM (pyHKIUH, HauOoJIbIIee U HAMMEHbIIee 3HAUCHHS
(GYHKINY HA TIPOMEXYTKE; YMETh MPOBOANTH HCCIEeI0OBaHNE PYHKIINH,
- YMETh HCIOJB30BaTh CBOWCTBA W Tpaduku (QyHKIUN IS
pelieHusl ypaBHEHWH, HEPaBEHCTB H 3adad  C napaMeTpamu;
n300pakaTh Ha KOOPIMHATHOW TIJIOCKOCTH MHOMKECTBA PpeEIICHUH]
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

YMETh CBOOO/IHO OIEPUPOBATh MOHATUSAMU: TOUKA, MPsIMast, MIO0CKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH YroJ, ABYTPaHHBIM yrodi,
TpEXTPaHHbIHI yrod, nepeceKaromuecs, napajJiesibHbIe u
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CKpEIIMBAIOIINECS MPSMBIE, NApaJUIEIbHOCTh U NEPHEHAUKYISIPHOCTD
[PSAMBIX U IJTIOCKOCTEH, YTOJI MEXAY NPSIMBIMH, YTOJI MEXAY NPAMOU U
[JIOCKOCTBIO, YTrOJI MEXKJY IUIOCKOCTSMH; YMEHHUE HCII0JIb30BaTh IIpHY|
pEIIeHnH 3a]]a4 U3Y4YEeHHbIE (PAKThl U TEOPEMbI IIIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXAloOlleM MHpE; yMETh
OIEPUPOBATH MOHATUSAMU: MHOTIOTPAHHHUK, CEYEHHE MHOI'OTPaHHHKA,
NpaBWIbHBI ~ MHOTOTpAaHHHMK, NpuU3Ma, [Upamuaa, @urypa wu
[MOBEPXHOCTh BpallleHUs, IIMHAP, KOHYC, IIap, cdepa, pa3BepTKa)
[NOBEPXHOCTH, CEUEHUS KOHYCa U IWIMHJIpPA, NapauleIbHble OCH WY
OCHOBaHHWIO, CEYEHHE Ilapa, IUIOCKOCTh, Kacaromascs cdepsl,
LWIMHIpa, KOHYCa; YMEHHE CTPOUTHh CEYEHHE MHOTOIPaHHHKA,
M300pakaTh MHOTOTPAaHHUKHU, (UTYpbl U MOBEPXHOCTH BpAILLCHUS, UX|
CEYEHHUs, B TOM YHCJIE C IOMOIIbIO 3JEKTPOHHBIX CPEICTB; YMEHHE
[PUMEHSTh CBONCTBA TI'E€OMETPHUYECKHX (UTYP, CaMOCTOSTEIBHO)
(GopMynupOBaTh  ONPEICNIEHUS U3Yy4aeMbIX (Uryp, BBIIBUTATbH
UIOTE3bl O CBOMCTBAaX M MpH3HAKaX TIeOMETpUYecCKux Quryp,
000CHOBBIBaTh ~ WJIM  ONpOBEpraTb  MX; yMEHHE  IPOBOJUTH)
Kkiaccupukanuoo (Guryp mTO pa3aMyYHBIM - [PU3HAKAM, BBIMOJIHSITH

HCO6XOIII/IMI)IC AOHNOJHHUTCIbHBIC ITIOCTPOCHUA
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OK 05 OcyiecTBasTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanmu ¢
y4eTOM 0COOCHHOCTEMH
COIIMAILHOTO U KYJIBTYPHOTO
KOHTEKCTa

- OPUHATH  TPAJULIMOHHBIE  HAIMOHAJBHEIC,
00I1IeYeTIOBEYECKHE I'YMaHHCTHYECKUE "
JIEMOKpATHYECKUE [IEHHOCTH;

COBCPUICHCTBOBATH A3BIKOBYKO U YHUTATCIILCKYIO
KyJIbTypy Kak CpEICTBa B3aUMOJCHCTBHS MEXNY|
JIFOAbMHA U ITIO3HAHUA MHUPA,

- OCO3HaTh LEHHOCTH HAy4YHOW JIESATEIBHOCTH,
TOTOBHOCTb OCYIIECTBIISTH MPOCKTHYIO 171
HCCIIEI0BATEIbCKYIO ICSATEIBHOCTD

VHMBHUYaJIbHO U B I'PYIIIIE;

- BHOCHTb  KOPPEKTHBBI B  JICATCIBHOCTD,
OLICHUBATh COOTBETCTBUEC PE3YIbTATOB OeiIAaM,,
OLICHUBATH PHCKU MOCIIEICTBU CATEIBHOCTH;

- BJIJICTh HaBBIKAMU Y4eOHOMCCIIEIOBATEIbCKON
U TPOCKTHOW JESTENbHOCTH, HABBIKAMHU pa3pelleHUs]

pooJieMm;

- co3/laBaTh TEKCTHI B Pa3NUYHBIX (hopmaTax c
y4eTOM  Ha3HaueHWs WHPOPMAlMH U IEJICBOM
ayJuTOPHH, BBIOMpast OINITUMAJIbHYIO bopmy|

IIPCACTABJICHUA U BU3YyaJIN3alluH,
- BJIaJI€Th HaBBIKAMHU MO3HABATEIbLHOMN pe(l)ﬂeKCI/II/I

KaK  OCO3HAaHMsS  COBEPIIAEMBIX  JEHUCTBHH W
MBICJIMTCIIBHBIX IIponeccoB, nux PE3YIBTATOB H
OCHOBAaHUI

- YMETb OIEPUPOBATH MOHATUSMU: CpefHee apudMeTuyecKoe,
MenraHa, HauOoJIbllIee ¥ HaMMEHbIIee 3HAUYEHUS, pa3Max, JUCIIEPCHUs,
CTaHJApTHOE OTKIIOHEHHE YHCIOBOIO HAOOpa; yMEHHE H3BJIEKATh,
MHTEPIPETUPOBATh MH(POPMAIINIO, MPEICTABICHHYIO B TaOauIax, Ha
muarpaMmax, rpaukax, OTpakaroulylo CBOMCTBA peabHBIX MPOLIECCOB
W SBJIGHUW; MPEACTaBIATh HHPOPMAIMIO C IOMOIIBIO TabmuI u
muarpaMM; — HUCCJIEI0BaTh CTAaTUCTMYECKHUE JIaHHbIE, B TOM 4YHCIE C
MpUMEHEHUEM I'pa)UUeCKUX METO/I0B U 3JIEKTPOHHBIX CPECTB;

- YMETh ONEPUPOBATH MOHATUSAMU: TOUKA, MIpsMasi, IMJIOCKOCTb,
[IPOCTPAHCTBO, JIBYIPAHHBIM  yroJl, CKpEIIMBAIOIIHUECS IPSMBIE,
MapajuieIbHOCTh U MEPIEHAUKYISPHOCTD MPSMBIX U IJIOCKOCTEH, yroi
MEXy NPSAMBIMH, YIOJ MEXIY MPSIMOW U IJIOCKOCTBIO, YTOJl MEXIY|
[JIOCKOCTSIMHU, PACCTOSIHHE OT TOYKHU J0 MJIOCKOCTH, PACCTOSIHUE MEXKAY
MPSIMBIMU, PACCTOSIHUE MEXKY INIOCKOCTSAMU;

- YMETbh UCHOJIb30BaTh MIPU PELIEHUU 3a/1a4 U3Y4YEeHHbIE (DAKThI U

TCOPCMbI IIJIAHUMCTPHUHU, YMCHHC OLCHUBATH Pa3MEPbI 00BEKTOB
OKPYZKaroumero Mupa,
- YMCThb CBO6OI[HO OIICPUPOBATDH IIOHATUAMMU: CPCaAHCC

apudMeTHyecKkoe, MennaHa, HauOoJblllee M HaMMEHbIIEEe 3HAYCHMS,
pasMmax, Jucrepcus, CTaHIApPTHOE OTKJIOHEHUE [UI OIUCAHUsA
YUCJIOBBIX JAHHBIX; YMETh HCCIEAOBATh CTATUCTUYECKUE JAHHBIE, B
TOM YHUCJI€ C NPUMEHEHHEM TIpaUUYecKUX METOJIOB U 3JIEKTPOHHBIX
CPEICTB;
MMOMOILBIO AMarpaMM PacCEUBaHUs U IMHEHHON pErpeccuun

rpadUUecKd HUCCIEN0BaTb COBMECTHBIE HAOMIOJCHUS ¢
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OK 06 IIposiBiaTh
rpak 1TaHCKO-

MaTPUOTUYCCKYIO IMO3UIUIO,

JIEMOHCTPHPOBATH
0CO3HAHHOE IOBEICHHE Ha
OCHOBC Tpa[[I/II_II/IOHHBIX
00II[EYETOBEYECKUX
[IEHHOCTEMN, B TOM YHCJIIE C
Y4ETOM TapMOHHU3AIHH
MEXHAMOHAIbHbIX U
MEKPETUTHO3HBIX
OTHOIICHHI, IIPUMEHSTh
CTaHIapTHI
AHTUKOPPYMIIHOHHOTO
[HOBEIEHUS

- TOTOBHOCTh K  aKTHBHOM  JICATCIHLHOCTH
TEXHOJIOTUYECKOM W COLUMAIIBHOW HAIpaBJIECHHOCTH,
CIIOCOOHOCTH WHHIMUPOBATb, IJIAHUPOBATh "
CaMOCTOSITEJIbHO BBIMOJIHATH TaKyIO JEATEIbHOCTb;

- IJIAaHUPOBaTh W OCYIIECTBIATH JCHCTBUS B

OKpYKalolllelW Ccpefe Ha OCHOBE 3HAaHUA Lieled
YCTOMUMBOrO pa3BUTHSI YEJIOBEUECTBA;
- CaMOCTOSITEIILHO OCYILECTBIIATh

[M03HABATENBHYIO JI€ATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBCHHBIC 3a/a4ll B

00pa3oBaTeNbHON  JCATEIBHOCTH U JKH3HCHHBIX
CUTYyaluAX,
- CIIOCOOCTBOBATh (dopmupoBaHUIO "

MPOSIBJIICHUIO IUPOKOW 3PYIUIMHA B Pa3HBIX OOJIACTSIX
3HAHWUM, IOCTOSHHO IOBBIIIATH CBOM 00pa30BaTENIbHbII
W KyJIbTYpHBIH ypOBEHB; - C(OPMHPOBATH, PA3BHBATH
CIOCOOHOCTh TOHUMAaTh MHUpP C HO3MLHUU JAPYroro
4eJI0OBEKa

- YMETh pellaTh TEKCTOBBIE 3a/a4M Pa3HbIX THUIIOB (B TOM YHUCIIE
Ha TPOICHTHI, JOJM W 4YacTW, Ha JBM)KEHHE, paboTy, CTOMMOCTh
TOBApOB M yCIYT, HAJIOTH, 331a4l U3 00JaCTH YMpaBJICHUS JTUYHBIMU U
CeMEHHBIMU  ()MHAHCAMH); COCTABIATH BBIPAKEHMS, YpPaBHEHMS,
HEPAaBEHCTBA M HMX CHCTEMbl II0 YCIOBHUIO 3aJa4d, HCCIEAOBAaTh
[OJIy4EHHOE PELICHHE U OLEHUBATh IPABON0I00HOCTh Pe3yJIbTaTOB;

- YMETb ONEPUPOBATH IOHATUSAMHU: OIIPEIEIICHHE, aKCHOMa, Teopema,
CIIEICTBUE, CBOWCTBO, IPU3HAK, [OKA3aTelIbCTBO, PAaBHOCUJIbHbBIE
(bopMyITHPOBKH; YMETb dbopmynupoBaTh obparHoe u
[IPOTUBOIOJIOKHOE  YTBEPXKICHUE,  NPUBOAUTH  IIPUMEPHl U
KOHTPIIPUMEPBI, HCIIOJIB30BATh METOJl MaTeMaTHMYeCKOH WHIYKLUY;
[IPOBOAMTH JOKA3aTEJIbHBIE PACCYXKIECHHUS IIPU PEIIEHUU 3a/ad,
OLICHUBATH JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKACHUM;

YMETh CBOOOJHO ONEPUPOBATH IOHATUSAMU: IOCIEI0BATEIbHOCTD,
apudmernyeckas ~ mporpeccus,  IeOMETpUuYecKas  Mporpeccus,
OeckoHeyHO yObIBaloIlash TeoMeTpUYecKass IMpOrpeccusi; yMeTb
3aaBaTh  IIOCJIEIOBATCIIBHOCTH, B TOM YHCI€ C  IIOMOILIBIO
PEKYPPEHTHBIX (HOpMYIT;

- - YyMEeTh BBIOMpATh MOAXOIAIIMN METOJ sl pEeleHMs 3aJauu;
MOHVMMAHWE 3HAYMMOCTH MAaTeMaTUKW B H3YYEHHH IPUPOIHBIX U
00I11eCTBEHHBIX SIBJICHUH; yMETh Ppaclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MATEMaTMKH B HCKYCCTBE, YMETb IPHUBOJIUTH
MAaTE€MaTHYECKUX OTKPBITUH POCCHMCKOM W MHPOBOM

nponeccos "

[IPUMEPBI

MaTeMaTU4eCKON HayKH
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OK 07 CozeilicTBOBaThL
COXPAaHEHMIO OKPYKarolleH
Cpenbl, pecypcocOepeKeHuIo,
[PUMEHSTH 3HaHUS 00
M3MEHEHUU KJIMMaTa,
[IPUHITUIIBI OEPEHKIINBOTO
[IPOU3BOJICTBA, 3PPEKTUBHO
JICHCTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsX

HE NpPUHUMATh JACUCTBUS, MNPUHOCALIUE BpEN
OKpY’Karolleu cpene;

- yMETh  TPOTHO3UPOBATh  HEOJArONPHUSATHHIC
DKOJIOTUYECKHE  TOCICJACTBUS  NPEANPUHUMACMBIX|
IIeICTBUIA,
MpeA0TBpaIIaTh UX;

pacUIMpUTh  ONBIT JIEATEIbHOCTH

DKOJIOTMYECKON HAIIPaBICHHOCTH;
paspabarbiBaTh IJaH peIIeHUs MpoOIeMbl C

VU4ETOM aHalnW3a HMMEIOUIMXCS MaTepUABHBIX |
HEMaTepHaIbHBIX PECYPCOB;

- OCYIIECTBIISITh  IICJICHANPABICHHBIA  TOUCK[
MepeHoca CpPeIcTB M CIOCOOOB  JIGHCTBUSL B

podeccuoHalbHYIO Cpeny;

yYMETb MEPEHOCUTH 3HAHMSI B TO3HABATEIIBHYIO U
MMPAKTUYECKYIO0 00JIACTH KU3HEACATEIHLHOCTH,
npejJiaraTh HOBBIE MTPOEKTHI, OIICHUBATH UJICH C
[MO3UIIMK HOBHU3HBI, OPUTMHAIIBHOCTH, MPAKTUYECKOM]
3HAYUMOCTH;

JaBaTh OLIEHKY HOBBIM CHTYaIlUsiM, BHOCHUTH
KOPPEKTHUBBI B IEATEIBHOCTD, OIIEHUBATh COOTBETCTBUE]
pE3yIbTAaTOB LIEJISIM.

yMETh ONEpPUPOBATh MOHATHAMU: (DYHKIUS, HENpepbIBHAS
(GyHKLUs, POU3BOAHASA, MEepBOOOpa3Hasi, ONpPENCICHHbIH HHTErpal;
YMETh HAaXOJUTh IMPOHM3BOJHBIC IEMEHTAPHBIX (DYHKIMH, MCIIONb3Ys
CIPAaBOYHBbIE MaTEpUaJIbl; HCCIEA0BaTh B MPOCTEHINMX CIydasx
(yHKIMM HA MOHOTOHHOCTb, HAaXOIWTh HAaWOOJbBIINE M HAUMEHBIIHUE
3HaueHUs  (QYHKUMH;  CTPOUTh  IpaUKM  MHOIOWIEHOB  C
MCIIOJIb30BAaHUEM allapaTa MaTeMaTH4YECKOrOo aHaliu3a; MPUMEHSTH
[IPOM3BOJIHYIO TIPU PELICHUM 3a/1a4 Ha JABM)KEHHE; PEeIlaTh MPaKTHKO-
OpUEHTHPOBAaHHBIE 3a7auyil Ha HauOOJbIIME M HAUMEHBIINE 3HAYCHUS,
Ha
HaXO0X/I€HNUE IIyTH, CKOPOCTU U YCKOPEHMUS;
YMETh OIEPUPOBATh MOHATHAMM: JBH)KEHHUE B IPOCTPAHCTBE,
noJ0o0HbIe (GUI'Yypbl B IMPOCTPAHCTBE; MCIIOJIB30BaTh OTHOLICHUE
[UIOIIAACH MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (HUTYp MPHU pEHICHUY]
3ajjay; - yMETh BBIYMCIATh N€OMETPUYECKHE BEIMYUHBI (JUIMHA, Yrodl,
[U1011ab, 00BEM, IO/ IOBEPXHOCTH),
UCIIONIb3YS U3yYeHHbIE (POPMYJIIBI U METO/IBI;

YMETh ONEPUPOBATh MMOHATUSAMHU: HENPEPHIBHOCTh (DYHKIUH,
acUMIITOTHI Tpaduka (yHKIUH,

nepBasi W BTOpas IPOU3BOJHAs
(GyHKLIMM, TeoMEeTpUYecKUid M (U3NYECKUH CMBICT TPOU3BOIHOM,
nepBooOpasHasi, ONpeeNeHHbII HHTerpajl; yMETh HaXOANUTh

14




aCUMNTOTHl Trpaduka (GYHKIUH; YMEHUE BBIYUCIATH IPOU3BOIHBIC
CYMMBI, TPOM3BEACHHUS, YACTHOTO ¥ KOMIIO3UIMH (DYHKIIHI, HAXOAUTh
ypaBHEHUE

KacaTeJIbHOU K TpaduKy GyHKINY;

- yMETb HCMOJb30BaTh MPOU3BOJIHYIO Ui  HCCIEIOBAHUS
(YHKUIMH, UIS HAXOXKJICHHUS HAMIYYIIEro pelieHus B MPHUKIATHBIX, B
TOM YHUCJIE COLIMAJIbHO-3KOHOMMYECKUX M (DU3MUECKUX 3ajauax, IJis
OTIpeNIeIeHUs] CKOPOCTH M YCKOPEHHMS; HaXOIUTh IUIOMIAAN U O0OBEMBI
(buryp ¢ noMoIbpI0 UHTErpasia; IPUBOAUTH IPUMEPH MATEMATUYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU epeHInanbHbIX YpaBHEHUH;

- YMETb CBOOOJHO ONEpPUPOBATh IOHATUSAMHU: NPSIMOYTOJIbHAs
CUCTeMa KOOpJAWHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEJCHHE BEKTOpa Ha YHUCIIO,
pa3joxeHue BeKTopa Mo 0aszucy, CKaIsipHOE MPOU3BEICHNE, BEKTOPHOE
[POU3BEICHUE, Yroll MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIH M KOOPJIMHATHBIA METOJ JAJSl PEUICHHs TeOMETPHUYECKHX
3ajad U 3a/1a4 JPYruX y4eOHBIX MPEeIMETOB; OMEPUPOBATH MOHATUSIMU:
Matpuiia 2X2 u 3X3, onpeaeauTeab MaTpUllbl, TEOMETPUYECKUI CMBICIT
ONpEACITUTENS
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOT'O INPEJMETA

OVYIL.03 Y MATEMATHUKA

2.1. O6bem yueonoro npeavera OOIL.03 Y MartemaTuka u BUAbI y4eOHOIi padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHON NPOrpaMMbl Y4eOHOM 1M CHHMIIJIMHbI 273
OCHOBHOE CO/Iep:KaHue 192
BT. 4.:

TEOPETUUECKHE 3aHATHS 112
MPAKTUYECKHUE 3aHITUS 82
npo¢eccHOHAIBLHO OPHEHTHPOBAHHBIE 3aAHATHS 30
BT. 4.:

NPaKTUYECKHUE 3aHATHS 30
caMoCTosITeJIbHAs padoTa 45
IIpomexxkyTounas arrecTanus (3K3aMeH 2 ceMecTp) 4




2.2 TemaTn4ecKuii MJIaH U co/iepkaHue Y1eOHOIo mpeaMeTa

O0beM, aKkaj.

4/ B TOM
qucie Koabl komnereHuuii,
HaumenoBanu
¢ pa3IeIoB H Conep:kanue yueOHOro marepuasa u GopMbl OPraHu3anuM JAesITeJIbHOCTH B popme ¢dopmupoBanuio
Tem 00y4arIMXcs NPaKTHYECKO | KOTOPBIX crnocodcTByer
i 3JIeMEeHT MPOrpaMMbl
NMOAr0OTOBKH,
akaj. 4
1 2 3 4
BBenenne 2
Matematuka B Hayke, TEXHUKE, OSKOHOMHKE, HWH(MOPMALMOHHBIX TEXHOJNOTHIX H 2 OK 1,0K 2,0K 3, 0K 4,
Beenenue IpaKTUYECKOM nearenbHocTU. Llennm u 3agauM u3ydeHUs MaTeMaTUKU IPU  OCBOEHHUHU OK 5,0K 6, 0K 7
npodeccuit CI10 u cnennansHocreit CIIO.
Paznea 1. IloBTOpEeHHE Kypca MATEMATHKH OCHOBHOI IIKOJIbI 8
Conep:kanue y4eOHOT0 MaTepHaJia 8 OK 1,0K 2, OK 3, OK 4,
JIeKIIMOHHOE 3aHATHE. 2 OK 5,0K 6,0K 7
1. Yucna u Beiuucienus. Belpaxenus u npeoOpa3oBaHusl
IpakTHyecKoe 3aHsATHE. 4
Tema 1.1 1. JeiicTBusl Haa MOJOXKHUTEIbHBIMH M OTPHUIATENBHBIMH YHUCIAMH, OOBIKHOBEHHBIMH U
Yucaan JECATUUHBIMU JIpo0siMu. JIeficTBUS co cTeneHs MU, (POPMYIIbI COKPAILIEHHOT'O YMHOKEHHSL.
BbIuncaenns. | 2. Beruncnenus u npeobpa3zoBaHusi. YpaBHEHUS M HEPaBEHCTBA.
Beipakenus IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COACPKAHUE 2
npeobpasosan | 1. [IpakTHKO-OpUEHTHPOBAHHBIC 3aJa4d B Kypce TEOMETPHHM Ha IUIOCKOCTH. I[IpocThie
ust MPOLEHTHI, pa3Hble CcMocoObl WX BbluKMcleHUs. CloXHBIE MPOLEHTH. Pernenne 3amau
Ipo(hecCHOHATILHOTO XapaKTepa
Pazgen 2. 2. Aaredpa 36
Conep:xxanue yueOHOTro MaTepuaJia 4 OK 1,0K 2, 0K 3, OK 4,
Tema 2.1. JlexumonHoe 3aHsATHE. 2 OK'5, 0K 6, OK 7
Paspurne 1. Llensle ¥ panyoHaNbHEIE YKcia. JlelicTBUTENbHbIE Yncia. KOMIUIEKCHBIE YnCIa.
TOHSTHST O [TpuOamKeHHbIE BRIYMCICHUSI.
Huncae IIpakTHyeckoe 3aHsATHE. 2

1. ApI/I(I)MCTI/I‘-ICCKI/IC JENCTBUS Han quCJIaMHM, HaXO0XICHUC HpI/I6J'II/I)KeHHLIX 3HA4YCHHI
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BEJIMYMH M TIOTPEIIHOCTEH BBIYMCICHUM (aOCOMIOTHOW W OTHOCHUTEIBHON), CpaBHEHHE
YHCJIOBBIX BBIPAKECHUM.

Tema 2.2.
Kopuu u
CTEeINeHH

Conep:kanue y4eOHOT0 MaTepuaJia

20

JleKuMOHHbIE 3aHATHA.

KopHu u crenenn.

1. Kopuu HaTypanpHON CTENEHH M3 4YMcia U UX CBOMcTBA. CTENEeHM C palMOHAIbLHBIMHU
MIOKa3aTeNsIMU, UX CBOMCTBA.

2. CteneHu ¢ JACWCTBUTENBHBIMU TOKa3aTelsMu. CBOMCTBA CTENEHW C JCHCTBUTEIHHBIM
MIOKa3aTeJIeM.

IIpeoOpa3oBanue ajqredpandecKux BbIPAKEHH .

3. Ompenenenue moka3aTeabHON (yHKIMU. Vcnonb3oBaHUME €€ CBOWCTB MPU PEIICHUH
ypaBHEHUU M HepaBeHCTB. [IpeoOpazoBaHue palMOHAIBHBIX, HPPANUOHAIBHBIX, CTCIICHHBIX,
IIOKa3aTeJIbHBIX BBIPAKEHUM.

IIpakTHYeckue 3aHATHA

1. Boluncrienue u cpaBHeHUE KOpHEH. BbIloHEHHE pacyeToB ¢ paJuKalaMu.

2. HaxoxeHne 3Ha4eHUH CTETeHel ¢ palioHAIbHBIMU MToKa3aTensiMu. CpaBHEHHE CTETICHEH.
[TpeoOpa3oBaHus BBIPAKEHU, COAEPIKALMX CTEIICHH.

3. Pemienue nppanoHaIbHBIX U TOKA3aTEIbHBIX YPABHEHHIA.

IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COJEPKAHME

IIpakTH4yeckoe 3aHsITHE.
1. Iloka3aTeabHbIe U CTEIICHHBIE (1)YHKIII/II/I B ITPAKTUKO-OPUCHTUPOBAHHBIX 3a4a4ax

CamocrosiTeibHas padoTa 00y4yaommxcst

1. IlpopaboTtka yueOHOM JTUTEpaTyphl, KOHCIEKTA M0 U3y4aeMoOil TeMe;

2. Pemienue 3ajau o u3y4aeMoi teme.

3. IloaroroBka goknanoB Ha TeMbl «Iloka3aTenbHbIE U CTETIEHHBIE (PYHKIIUU B IIPAKTHKO-
OPUEHTUPOBAHHBIX 3a7a4ax», «[I[puMeHeHne CI0KHBIX IPOLEHTOB B YKOHOMUUYECKUX
pacueTax 3aa4 npo(ecCHOHAIBHONW HAIPaBIEHHOCTH

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

Tema 2.3.
Jlorapugmsi

Coaep:xanue yue0HOro MaTepHaJia

12

JlekinOHHBbIE 3AHATHS.

1. Jlorapudm uucna. OcHOBHOE Jorapu(pMUIECKOe TOXKAECTBO. JlecATHUHbBIE U HAaTypallbHbIE
Jorapu@msl.

2. IlpaBuiia neiicTBuii ¢ jorapudmamu. [lepexos; K HOBOMY OCHOBAHHUIO.

IMpakTnyeckue 3aHATHS

1. HaxoxneHue 3HaueHui norapudma mo mpou3BOJILHOMY OCHOBaHHUIO. [lepexon oT omgHOrO
OCHOBaHHUsI K Jpyromy. Bwruncnenue u cpaBHeHue mnorapudmon. JlorapudmupoBanue u
MIOTEHLIMPOBAHUE BBIPAKECHUI.

2. Penienne jorapuMHUYECKUX ¥ IMOKA3aTEIbHBIX YPABHCHHH.
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OK 1,0K 2, OK 3, OK 4,
OK 5, 0K 6, OK 7




IIpeoOpa3oBanue ajreOpanvyecknux BbIPasKeHH.
3. IlpeoOpa3zoBanue Jorapu(pMUUIECKUX BHIPAKCHUH.

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME

IpakTHYecKoe 3aHsTHE. 2
1. Jlorapudmsl B ipupone u texuuke I[Ipumenenue norapudma. Jlorapudmuueckas cnupaib
B Ipuposie. Ee MaTemaTnueckue CBOICTBa.
Paznea 3. OCHOBBI TPHTOHOMETPHH 32
Conep:kanue y4eOHOT0 MaTepHuaJia 4
Tema 3.1. JIeKIIMOHHOE 3aHSATHE. 2 OK 1,0K 2, 0K 3, 0K 4,
OcHoOBHBIE 1. Panuannas mepa yrina. BpamarensHoe asumxenue. Tpuronomerpudeckue Gynkiuu. Cunyc, OK 5, OK 6, OK 7
NOHSITUS KOCHHYC, TAHT€HC M KOTAHI'€HC YUCIIA.
Tpuronomerpu | [IpakTudeckoe 3aHsATHE. 2
" 1. U3ob6pakeHue yriioB BpalICHUS Ha OKPYKHOCTH, COOTHECEHHE BEIUYMHBI YIJIOB C €ro
pacIoI0kKEeHHEM
Coaep:xanue yueOHOTro MaTepHaJia 4
Tema 3.2. JIeKLIMOHHOE 3aHATHE. 2
OcHoBHBIE 1. ®opmynsl npuseneHus. Dopmynbsl cioxenus. Dopmynsl yaBoeHus. Dopmynbl
TPUTOHOMETPHU | TOJOBHHHOTIO YIJIA.
yecKkue IIpakTHyeckoe 3aHsATHE. 2
TOXK/IeCTBA 1. I[IpumeHeHHE OCHOBHBIX TPUTOHOMETPUYECKHX TOXKICCTB MJi1 BBIYMCICHUS 3HAYCHUN
¢yHk1mil. OCHOBHBIE TPUTOHOMETPUUYECKUE TOKAECTBA, (POPMYJIbI CII0KEHHUS], YIBOCHHUSI.
Tema 3.3. Coaep:xanue yueOHOTro MaTepHaJia 4
IIpeoOpa3oBan | JIekumoHHOE 3aHATHE. 2
ust [IpeoOpazoBanne cymMMBl B TPOU3BEIEHHWE U TPOMU3BEACHHS B CyMMYy BrlpaxeHue
NpOCTEeHIIUX | TPUTOHOMETPHYECKHUX (YHKIIMI Yyepe3 TAaHTeHC MOJIOBUHHOTO yIiia
Tpuronomerpu | I[lpakruyeckue 3aHATUS 2
YEeCKHUX [TpeoOpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH, PYHKIIHIA.
BbIPAKEHUH
Coaep:xanue yueOHOro MaTepHaJia 20
Tema 3.4.
JlekninoHHoe 3aHsITHE. 8
Tpuronomerpu .
qeckme 1. Ilpocreiiniue TPUTOHOMETPUIECKIE YPABHEHHUS.
ypaBHeRus! i 2. O0OpatHbIe TPUTOHOMETpUYECKHE (PYHKIINU: apKCUHYC, apKKOCHHYC, apKTaHT€HC
3. TpuronoMeTpuyecKkre HepaBeHCTBA
HepaBeHCTBa

4. TlpumeHeHne O0IMX METOOB PEIICHUs] YpaBHEHUN M HEPABEHCTB

19




IIpakTnyeckue 3aHATHS

1. Pemienne npocTeinx TPUroHOMETPUUECKUX YPAaBHEHUH.

2. Pemienne TpUrOHOMETPUYECKUX YPaBHEHUH: BBEACHUE HOBOM TIEPEMEHHOM, pas3ioKeHUE Ha
MHOKUTENH. OHOPOHBIE TPUTOHOMETPUUECKUE YPABHEHUS

3. [Ipocreiimne TpUroHOMETPUYECKHUE HEPABEHCTRA.

CamocrosiTeibHast padoTa 00y4yarommxcst 6
1. IIpopaGotka yueOHOI1 IuTepaTyphl, KOHCIIEKTA 110 U3y4yaeMol TeMe;
2. Perienue 3a1a4 1o u3y4aeMoi Teme.
Paznen 4. DOyHKUMH, UX CBOMCTBA U rpaduKku 26
Coaep:xanue yueOHOro MaTepuaJia 8
JIeKIIMOHHOE 3aHATHE. 2 OK 1,0K 2, OK 3, OK 4,
@DYHKIUM U UX CBOCTBA. OK 5, 0K 6, 0K 7
1. Onpenenenuss ¢GyHKUMH, UX OOJAcTh OINpPENCIEHUS U MHOXECTBO 3HAYEHMH; Tpaduk
(GyHKIMH, TOCTpOEHHE rpadUKOB (PYHKLNMN, 3a]JaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHWYEHHOCTH, NEPUOIUYHOCTb. [IpoMexyTKu
Tema 4.1, BO3pACTaHUA W YOBIBaHHs, HauWOOJbIIEe W HAUMEHbIIEE 3HAYCHHS, TOUKH OKCTPEMyMa.
Dymiumm, nx I'paduueckas untepnperanus. I[Ipumepbl (QyHKIMOHANBHBIX 3aBUCHUMOCTEH B peallbHBIX
CBOICTES I nporeccax W sSBICHUAX. Apudmernueckue onepanuu Han QyHKusmMu. CroxHas (QyHKIHS
(KOMIIO3UIIHSA).
rpadpuxu N N N
Obnactp ompeneneHuss W o0nacTb 3HadyeHWil oOparHoil ¢yHkuuu. ['paduk oOpaTHOMH
(GYHKIIHH.
IIpakTH4eckue 3aHATHSA 4
1. Omnpenenenne ¢ynkumid. Iloctpoenne u urenue rpadukoB ¢yHkumid. MccnenoBanue
¢ysukuu. CBolicTBa JIMHEHHOM, KBaJIpaTUYHOM, KYCOYHO-TMHEHHONW M ApOOHO-ITMHENHOU
¢ynkuuii. HenpepsiBHbIE U TepHOANYECKHE (YHKIIHUH.
2. O0OpartHbie GYHKINMU U UX TPAdQUKH.
IIpodeccnoHATBHO OPHEHTHPOBAHHOE COACPKAHUE
IIpakTH4eckoe 3aHsATHE. 2
1. Ilpumepsl 3aBUCUMOCTEH MEXAYy INEPEMEHHBIMU B PEaJbHBIX IPOLECCAX M3 CMEXHBIX
quciuminH. Onrcanyue NpOM3BOJCTBEHHBIX MPOLIECCOB C MOMOIIBIO IpadUKOB PYHKIMH
Tema 4.2. Copepxanue y4eOHOIro MaTepuasa 18
Crenennblie, | JlekumoHHoe 3aHsATHE. 8
nokasareabHbl | 1. OnpeneneHusi CTENEHHBIX, MOKA3aTENIbHBIX, JOrapupMUUecKuX (QyHKIMH UX CBOICTBa U
e, rpaduxmu.
Jorapugmuyec | 2. OnpeaeneHre TPUTOHOMETPUIECKUX (PYHKIIMU UX CBOMCTBA U Tpa(UKH.
KHe U 3. TlpeoOpazoBanus rpadukoB. [lapamienbHbIA MEpeHOC, CHMMETPUS OTHOCHTEIBHO OCei
TPUIOHOMETPH | KOOPAMHAT M CHMMETPHUSl OTHOCUTEJIBHO Hayajla KOOPJAWHAT, CUMMETPHUS OTHOCHUTEIBHO
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YE€CKUEC

NPSAMON Y = X, PaCTSKEHHE U CKATUE BIOJb OCEH KOOpIUHAT.

¢pyHKknun. 4. Tapmonuyeckue Konebanus QpyHkiuu. IlpumeHeHne cBOMCTB (GYHKUMH 7SI CpaBHEHUS
OoOpaTHbIe 3HAYCHUH TPUTOHOMETPUIECCKUX (DYHKIIUN, PEIICHNS] TPUTOHOMETPUUIECKUX YPABHEHHI.
Tpuronomerpu | Ilpakrtuyeckue 3aHATHS 2
YyecKue 1. IIpeobpazoBanus rpaduka ¢pyHkiuu. ['apmonnueckue kosnebanus. [IpuknagHbie 3agadu.
pynkuun [Toka3zarenbHble, JorapudMuyeckue, TPUTOHOMETPUUYECKHE YpaBHEHHUS M HEPaBEHCTBA.
OOpatHble TPUrOHOMETpUUYECKUEe (HYHKIUH.
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
IIpakTH4eckoe 3aHsATHE. 2
1. Ucnonb3oBaHue CBOMCTB TPUTOHOMETPHUYECKUX byHKIUi B
podecCHOHANIBHBIX 3aauax.
CamocrosiTeibHast padoTa 00y4yarommxcst 6
- [IpopaboTka yueOHOU UTEepaTyphl, KOHCIIEKTA 110 U3y4aeMOi TeMe;
- Pemienue 3ana4 no uzyyaeMom Teme.
- [loaroroBka noknana Ha TeMy «ClojkeHrne TapMOHMYECKUX KOJICOaHHI»
Pasnex 5. IIpon3Boanas GpyHKIUH U ee IPUMEHEHHE 35
Coaep:xanue yueOHOro MaTepuaJia 19
JIeKIIHOHHDbIE 3aHATHS. 10 OK 1,0K 2, 0K 3, 0K 4,
ITocenoBaTEILHOCTH. OK 5,0K 6,0K 7
1. CnocoObl 3aaHusg U CBOMCTBA 4YMCIOBBIX TMocienoBaTenbHOCcTel. [lonsitue o mpepene
MOCJIEI0BATEIHHOCTH. CymectBoBaHue npenena MOHOTOHHOM OrpaHUYEHHON
IIOCJIE0BATEIBHOCTH.
Tema 5.1. 2. CymmupoBaHuWe TmoOcCienoBaTeNbHOCTeH. beckoHeyHO yObIBaromas TreoMeTpudecKas
IousiTue IIPOrPECCHs U €€ CyMMa.
npoussoanoii | IIponsBonnas.
®opMyJIbl 1 3. IloHsATHE MPOM3BOAHON (DYHKIMH, €€ TeOMETPUUECKU CMBICI. YpaBHEHHE KacaTeIbHOH K
npaBmjIa rpaduxy pynkuuu. [IpousBoHbBIE CyMMBI, Pa3HOCTH, IPOU3BEIEHUS, YacTHbIE. [Ipon3BoiHbIE
muddepenup | OCHOBHBIX DICMCHTAPHBIX QYHKIIHH.
OBAHMSL. 4. Onpenenenue cioxHou GyHkiuu. [IponsBogHas ClIOXKHON QYHKIIUN.
5. TloHsATHE NPOM3BOIHON BBICHIETO MOPSIKA. [IpousBosHble OOpaTHOM (QYHKIUH U
KOMIO3UIMH (PYHKIIHH.
IIpakTH4eckue 3aHATHSA 4

1. UYucnoBasg moOCIEAOBATCILHOCTL, CIIOCOOBI €€  3aJaHWs, BBIUKMCICHHS  YJICHOB
nocienosarenbHocTd.  [lpenen  mocnenoBarenbHOCTH.  beckoHeuHo — yObIBaromas
TeOMETPHYECKas IIPOTPECCHSL.

2. IlpaBuna u dopmynsl nudpdepeHuupoBanms, TaOnIMIa MPOU3BOIHBIX 3JIEMEHTApHBIX
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dbyakuwmii. [Ipon3BoaHAas U €€ TEOMETPUUYECKHI CMBICT.

CamocrosiTeibHast padoTa 00y4yarommxcst

1. TIpopaboTka yueOHOM TUTEpATyPhl, KOHCIIEKTA IO U3y4aeMOM TeME;

2. [ToaroroBka moxnana Ha TeMy «CBsi3b MEXKIY HEMPEPBIBHOCTHIO U TP HEPEHIIUPYEMOCTHIO
(GYHKIIUM B TOYKEY

Tema 5.2.
IIpumenenne
NMPOU3BOJTHOMI

Coaep:xanue yueOHOro MaTepHaJia

16

JleKIMOHHBbIE 3aHATHSA.

1. TlpuMmeHeHHE NPOM3BOAHOW K HCCIEAOBAHMI0 (YHKIMH ¥ TOCTPOCHHIO T'PaHKOB.
[TpuMepbl HCMONB30BaHMUSA MPOU3BOMHONW Ui HAXOXKACHUS HAWIYYIIErO peIIeHUs B
NPUKIIAIHBIX 3a/1a9aX.

2. IloHATHE acCUMOTOTHI, CIOCOOBI MX OMpeAETCHUs. AJNTOPUTM HUCCIEAOBAaHHUS (PYHKIUH H
HOCTPOEHHS €€ rpaduKa ¢ MOMOIIBIO TPOU3BOTHOM.

3. Anroput™ uccaeoBanus (YHKIIMU U IIOCTPOEHUS €€ TpaduKa ¢ HOMOIIBIO IPOU3BOTHOM.

IIpakTHyeckue 3aHATHS

1. Haxoxnenue HamOOJBIIETO, HAMMEHBIIETO 3HAYEHUS M OKCTPEMAIBHBIX 3HAYCHHUN
(GyHKIMHU. COOTBETCTBHE 3HAKa BTOPOH NMPOU3BOJHOI BBIMTYKIOCTH (BOTHYTOCTH) (DYHKIIMH Ha
oTpe3Ke. 3a/la4l Ha MAKCUMYM U MUHHUMYM.

2. ViccnenoBanre GyHKIMU C MOMOIIBIO MMPOU3BOIHOM

IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJAEPKAHME

IIpakTHyeckune 3aHATHA.

1. ®usnueckuil cMbIca IPOU3BOIHON B NMPO(ECCHOHAIBHBIX 33/1a4aX €CTECTBEHHO-HAYYHOTO
npodus.

2. HaxoxaeHue ONTHMAaNbHOTO pe3yibTaTa ¢ MOMOIIbI0 MPOU3BOJHOM (QYHKIMM B 3ajayax
€CTECTBEHHOHAYYHOT0 MPOQHJIS.

CamocrosiTeibHas padoTa 00y4yaommxcst
- [IpopaboTka yueOHOI nuTEepaTyphl, KOHCIIEKTA 110 U3y4aeMoOi TeMe;
- Pemienue 3aga4 1o u3y4aeMou TeMe.

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

Pa3snea 6.

I/IHTel"pa.Tl H €ro NpUMEHECHUE

14

Tema 6.1.
Hurerpaua u
ero
NpUMEHEeHHe

Conep:xanue yueOHOTr0 MaTepHaJia

14

Jlekunonnoe 3ansaTue.

1. 3amaua o BOCCTAaHOBJICHMM 3aKOHAa [JBM)KEHHUS 10 M3BECTHOM ckopoctu. [loHsTHe
uHTEerpupoBanus. O3HaKOMJICHHE C MOHATHEM HHTErpaja M MepBOooOpasHON Uit (YHKUIUU
y=f(x).

2. llpumeHeHUEe ONpPENENCHHOI0 HHTEerpajga s HaxXOXAEHUS IUIOUIaJud KPHUBOJIMHEHHON
tpaneuuu. ®opmyna Herotona-JleitOnuna. [Ipumepsl nmpruMeHeHus: UHTerpana B (pusuke u
TEOMETPHH.

IIpakTHYecKkHe 3aHATHS.

OK 1,0K 2, OK 3, OK 4,
OK 5,0K 6, OK 7
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1. MnaTerpan u nepBooOpa3Has. Beraucienue neprooOpa3Hoit Jisa1aHHON (YHKIIHH.
2. ®opmyna Herotona-JleiiOHuua. Berurcaenue miomaau KpUBOJIMHEHHON TPaNeHH.

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME

IpakTH4ecKoe 3aHsITHE. 2
1. T'eomeTpudeckuii CMBICHT ompeaesieHHoro uHTerpana. ®opmyna Herotona - JlehOHuna.
Pemenne 3amau Ha NpUMEHEHHE HMHTErpajia Ui BBIYMACICHUS (PU3MYECKHX BEIHYMH U
wiomaned. IlpumeHnenuss wuHTerpasia B 3aJayax MOpo(ecCHOHANBHONW HaIPaBICHHOCTH
€CTECTBEHHOHAYYHOTO MPODUIISL.
CamocrosiTesbHasi padoTa 00y4ar0IMXcst 4
- [IpopaboTka y4eOHOM TUTEpaTyphl, KOHCIEKTA [0 U3y4aeMOU TeME;
- Pemienue 3aaa4 1o nuzydaemMon Teme;
- [logroroBka foknana Ha temy «llonstue nuddepennnana 1 ero NPUIOKESHUS

Pa3znen 7. YpaBHeHHsI H HEPABEHCTBA 26
Coneprxanue y4eOHOro MaTepuasa 26
JIeKIIHOHHDbIE 3aHATHS. 12 OK 1,0K 2,0K 3, 0K 4,
1. PanuonanpHble, UppalMOHAJBHBIE,  IOKAa3aTelbHBIC,  JIOTapU(PMHUUECKUE i OK 5,0K 6,0K 7
TPUTOHOMETPHYECKHE YPAaBHEHUS, HEPABEHCTBA U MX CUCTEMbl. PABHOCUIILHOCTh YpaBHEHUH,
HEPaBEHCTB, cucTeM. OCHOBHBIE ITPUEMBI UX pelIeHUs (pa3sioKeHNe Ha MHOXKHUTEIH, BBEIACHHE
HOBBIX HEH3BECTHBIX, MMOICTAHOBKA, (YHKIIMOHATBLHO-TPadUUECKHI METO).
2. Mcionp3oBanue CBOMCTB M rpadukoB (QYyHKIMIA MPH PEIICHUH YpaBHEHUH M HEPABEHCTBO
MeTtoa MHTEpBajOB.
3. YpaBHEHHS U HEPABEHCTBA C MOJIYJIEM
4. W3zobpakeHne Ha KOOPAMHATHOM IIJIOCKOCTH MHOXKECTBAa pELICHUN ypaBHEHUH W

Tema 7.1. HEPABEHCTB C JABYMs IEPEMEHHBIMU U UX CHCTEM.

YpaBHeHus 1 5. 3HakoMcTBO ¢ mapameTpoM. [Ipocreiine ypaBHEHHS U HEPABEHCTBA C TAPaMETPOM.
nepasencrpa | 0- IoHSTHS: MaTpuia 2x2 u 3x3, onpenenurens Marpuisl. Meron lMaycca.

IIpakT4yeckune 3aHATHA. 6
1 Pemenue panmoHaIbHBIX, HPPAIIMOHAIBHBIX, TOKA3aTEIbHBIX U TPUTOHOMETPUUECKHUX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM. MeTO 1 MHTEPBAJIOB.
2. Pemiennie ypaBHeHHH C MPIMEHEHHEM BCeX MTPUEMOB (pas3lioKEHHS HA MHOXKUTEIH,
BBEJICHUSI HOBBIX HEU3BECTHBIX, MTOJICTAHOBKH, (YHKIIMOHATIBHO-TpahUIECKUl METO]).
3. [Ipocreiimme ypaBHEHUS U HEPABEHCTBA C MOy IeM. [IpuMeHeHe paBHOCHIBHBIX
MEPEX0JI0B B ONPEIEICHHBIX TUIIAX YPABHEHUU U HEPABEHCTB C MOAYJIEM.
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME
IpakTHYecKoe 3aHsITHE. 4

1. Pemenue TEKCTOBBIX 3a7a4 MPO(eCcCHOHATBFHOTO cojepkanus. HaxoxaeHue Hen3BeCTHOM
BEJIMYHUHBI C TOMOIIBIO YPABHEHMUSI.
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2. PemieHne TEKCTOBBIX 3alad HPOQECCHOHATIBHOIO COAEP)KAHUS, Ha pPELICHHE CHCTEM
JIMHEUHBIX YPAaBHEHUM.

CamocrosiTesibHAasi padoTa 00y4ar0IIMXCs 4
1. TIpopabGoTka yueOHOI NTUTEepaTypbl, KOHCIEKTa MO M3ydyaeMoi Teme. PemieHue 3amad mo
M3y4yaeMou Teme.
2. IlogroroBka 10Ki1aa0B Ha TeMy «I paduyeckoe perieHne ypaBHEHUI 1 HEPABEHCTBY,
«MccnenoBanyue ypaBHEHUN U HEPABEHCTB € ITAPaMETPOM»
Paznea 8. DJIeMeHThl KOMOUHATOPUKH, CTATUCTUKH U TEOPHH BEPOATHOCTEN 22
Coaep:xanue yueOHOro MaTepHaJia 2
JIeKIMOHHBIE 3aHATHSA. 2
Tema 8.1. 1. ITousitue rpada. Cea3HbIM Tpad, nepeBo, HUKI rpad Ha miockocTh. [Ipumenenue rpados k
I'padsr ' ' ’ ’ '
PELICHUIO 3a/1a4
Coaep:xanue yueOHOro MaTepuaJia 4
JIeKIIMOHHbIE 3aHSITHSI. 2 OK 1,0K 2, 0K 3, 0K 4,
Tema 8.2. 1. Ucropus pa3BuTHsi KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEH M CTATUCTUKU W UX POJIb B OK 5,0K 6,0K 7
DIeMeHThbI pa3MuYHbIX  cdepax  YeloBeYeCKOW  kKu3HeAesITenbHOCTH.  OCHOBHBIE — MOHSTHS
KOMOHHATOPHK KOMOMHATOPUKHU. 3aJayd Ha TMOJACYET YHCJIa pPa3MENICHUM, MEepecCTaHOBOK, COYETAHUM.
u Pemenue 3a1a4 Ha nepe0Op BapHAHTOB.
I[IpakTHyeckne 3aHATHS. 2
1. IlpaBuna xomOuHaTOpuKku. Pernenne KoMOMHATOPHBIX 3a1ad. PasmemeHus, couetanus u
[IEPECTAHOBKHU.
Coaep:xanue yueOHOro MaTepuaJia 8
Jlek1iuOHHBbIE 3AHATHS. 4
1. CoObiTHE, BEpPOSATHOCTH COOBITHS, CIOXKEHME U YMHOXEHUe BeposTHocTel. [lonsTne o
HE3aBUCUMOCTH COOBITUN. YCIIOBHAs BEPOATHOCTh. OTHOCUTENbHAs 4YacTOTa COOBITHS,
8.3. D1eMeHTHI | CBOMCTBO €€ ycroMuuBocTH. (TaTucTMUeckoe ompeaeneHue BeposTHocTH. OneHka
TeopuH BEPOATHOCTH COOBITHS.
BeposiTHocTeli | 2. JIUCKpeTHas ClydaiiHas BEIMYMHA, 3aKOH €€ pacrpeiencHus. TuCciIoBbIe XapaKTepUCTUKH
JUCKPETHOM ClydyailHOM BEJIMUMHBI.
IIpakTH4eckue 3aHATHSA 4
1. Kmaccuueckoe ompenesieHHe BEpOSTHOCTH, CBOMCTBAa BEpPOSITHOCTEH, TeopeMa O CyMMe
BEPOSATHOCTEMN. BbIuncieHne BEpOsITHOCTEN.
2. JluckperHas cinyJaiiHasi BEJIMYMHA U €€ YHCIOBBIC XapaKTEPUCTHKH.
Conep:xanue yueOHOro MaTepuaJia 8
8.4. DNMEMEHTRI | o nonnoe 3ansTHe, 2

MaTeMaTH4Y€CK

IlonsTue o 3agayax MaTEeMaTHYECKOM CTAaTUCTHUKH. HpeIICTaBJICHI/IC JaHHBIX (TaGJ’II/II_IBI,
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0¥ CTATHCTHKH

auarpaMmbl, Tpaduku), TeHepajdbHas  COBOKYMHOCTh, BBIOOpKa, CrarHcTHYECKHE
XapaKTEepUCTHKN psiia HaOMIOJaeMbIX JIaHHBIX. PewreHne nmnpakThueckux 3amad ¢
IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

IIpodeccnoHATIbHO OPHEHTHPOBAHHOE COACPKAHME

IIpakTHYeckue 3aHATHS. 2
[TepBuuHas 00pabOTKa CTATHCTUYECKUX JNAaHHBIX. [ padrueckoe ux mpeacTaBieHUe.
HaxoxneHue cpeqHux XxapakTepuCcTHK, HaOI0AaeMbIX qaHHbIX. [IpencraBieHue qaHHBIX.
3aayr MaTeMaTHYeCKON CTAaTUCTUKH €CTECTBEHHO-HAYYHOTO MPOQUIIS.
CamocrosiTe1bHas padoTa 00y4yaommxcst 4
Pewenune 3amay no uzydyaemon teme.
[ToaroroBka nokIaga Ha TEMY: «3alay O 3aKOHE OOJbIIUX unceny, «CpeaHue 3HaUCHUS U UX
IIPUMEHEHHE B CTATUCTUKE», «CXeMbl MOBTOPHBIX UCHBITAaHUIN bepHymmny.

Paznen 9 IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE 20
Coaep:xxanue yueOHOro MaTepuaJia 20
JIeKIIMOHHbIE 3aHATHS. 12 OK 1,0K 2, 0K 3, 0K 4,
1. TIpeamer ctepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MPsAMasi, MIOCKOCTh, MPOCTPAHCTBO). OK 5, 0K 6,0K 7
OCHOBHBIE aKCHOMBI ~CTEpEOMETpPUHU. B3aumMHOE pacroysioXeHue JABYX MPSIMBIX B
npoctpancTBe. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTYPBHI.
2.  IlapamrenpHOCTH  TpsAMOM W IUIOCKOCTH.  llapamnensHOCTP  IMIJIOCKOCTEH.
[leprieHIUKYIAPHOCTD MPSIMOU U TUIOCKOCTH. [leprieHauKynsap u HaKJIOHHas!.
3. Teopembl 0 B3aMMHOM pACIOJIOKEHHWW TMPSAMOM M IUIOCKOCTH. TeopemMa o Tpex
NEepPHEHANKYISIPAX.

Tema 9.1, 4. Yron MexIy TpsSMON W TUIOCKOCTHIO. JIByrpaHHBIM yrojl. YTojl MEXIy IUIOCKOCTSIMH.

IpsivMbie n [lepneHAUKyYISIPHOCTH JBYX MJIOCKOCTEM.
mwiockocTu B | O l'eomerpudeckue mpeoOpa3oBaHUS MPOCTPAHCTBA: IMApaJICNIbHBI HEPEHOC, CUMMETPHS
npocTpaHcTBe | OTHOCHTEIBHO IIIOCKOCTH.

6. IMapamnensHOe mpoekTHpoBanue. [lmomans OPTOTOHAIBEHOW TpOeKIuu. K300paxeHwne
MPOCTPAHCTBEHHBIX QUTYD.
I[IpakTHyeckune 3aHATHS. 6

1. Tlpu3Haku B3aUMHOTO pACHOJOXKEHUs HOpAMBIX. B3auMHOe pacnojokeHHe NpPSMBIX U
miockoctel. IleprneHnuKynsp W HakJIOHHas K IUIOCKOCTH. TeopeMbl O B3aWMHOM
PaCIIOJIOKEHUU IIPSIMOM U IUIOCKOCTU. TeopeMa 0 Tpex NEepIeHIUKYIsApax.

2. Ilpu3Haky ¥ CBOICTBA MapaJJICbHBIX U EPIEHINKYIISPHBIX TUIOCKOCTEH.

3. Yroa Mexay npsMbIMU. YTOJI MEXAY MPSIMOM U IJIOCKOCTHIO.. PaccTosiHue OT TOYKH 10
IUIOCKOCTH, OT MPSIMOW JO0 IUIOCKOCTH, PpACCTOSHUE MEXIY IUIOCKOCTSIMHU, MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEKY IPOU3BOJIBHBIMU (PUIypaMU B IPOCTPAHCTRBE.
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IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME

IpakTu4eckoe 3aHsiTHE. 2
[leprieHAUKYIAPHOCTD MPSIMON U TNIOCKOCTH, MApaJUIETbHOCTD IBYX MPSIMBIX,
NEPIEHUKYIISAPHBIX TUIOCKOCTH, NEPIEHIUKYIIIPHOCTD MIJIOCKOCTEN B 3a1a4ax
po(hecCHOHATIBHOTO COACPIKAHMSL.

Paznea 10 MHOrorpaHHMKHM M TeJia BpallleHus! 32
Conep:xanue yueOHOro MaTepuaJia 12
JIeKIIMOHHOE 3aHATHE. 6 OK 1,0K 2, OK 3, OK 4,
1. Ilomstne MHororpaHHuka. Bepmmunbl, pebOpa, rpaHu MHOrorpaHHuka. PasBeprka. OK 5,0K 6, OK 7
MHororpanssie yribl. Beimykibsie MHOTOrpaHHuKU. Juaronans. CeyeHue..
[Ipusma. IIpsimast u HakinonHast npusma. [IpaBuibHas npusma. Ee ceuenue. Ilapatenenunesn
U €T0 JIEMEHTHI.
2. Ilupamuga u ee snemeHthl. [IpaBuibHas nupamuga. YcedeHHas nupamuna. CedeHue
MTUPAMH/TBI.

Tema 10.1. 3. CumMmeTpusi OTHOCUTENIBHO TOYKH, MPsAMOH, IMiockoctd. Cummerpun B KyOe, B

Muororpannu | Mapajlielenumnese, B npusme u nupamuze. Ilpeacrapnenue o MpaBUIbHBIX MHOTOIPAHHUKAX
KH (TeTpadape, KyOe, OKTadApe, J0JIeKadIpe U UKOCAdIPe).

IIpakTHYeckue 3aHATHS. 4
1. Paznuusble BuAbl MHOTOrpaHHMKoB. Wx wu3oOpaxkeHus. CBoiicTBa NPOTHBONOJIOKHBIX
rpaHeil u nuaroHasnei napamienenumnena. [loctpoenne ceueHui.
2. Bpruncnenne JMHEWHBIX 3JIEMEHTOB, yriioB. [lmomans OOKOBOW M TOJTHON MOBEPXHOCTH
MPU3MBL, TUPAMU/IBL.
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
IpakTu4eckoe 3aHsiTHE. 2
1. Ilondatue mpaBWIBHOIO MHOTIOTPAHHHUKA. CaoiicTBa MpaBUJIbHBIX
MHOTOrpaHHUKOB. CUMMETpHsI B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY.
Conep:xxanue yueOHOro MaTepuaJia 8
JleknuonHoe 3aHsiTHE. 4

Tema 10.2. 1. Hwmaap u koHyc. YcedeHHbI KOHyc. OcCHOBaHME, BbICOTa, OOKOBas IOBEPXHOCTH,

Texa u oOpazyroas, pazBepTka. OceBble CEUSHHsI U CEUSHMs], TapaljielIbHble OCHOBAHUIO.
nosepxuocru | 2. I11ap u cepa, ux ceyenns. KacarenbHasl I10CKOCTb K cdepe.

BpalleHus IIpakTHyeckne 3aHATHSA. 4
1. Pemenne 3amad Ha TOCTPOCHHE CEYCHHWH, BBIYHCICHHWE JJIMH, PACCTOSHUN, YTJIOB,
IJIOLIAEH.
2. VI300paxeHre OCHOBHBIX KPYTJIBIX TEJ U BBIOJHEHHE PUCYHKA IO YCIOBHIO 33/1a4H.

Tema 10.3. Copepxxanue yueOHOro MaTepuasa 12

26




O0beMbl
IMOBEPXHOCTEH
TeJl.
KomOouHamun
MHOTOTPAHHUK
OB H TeJl
BpalleHUus

JlekunonHoe 3aHsATHE.

1. O6vem u ero msmepenue. Popmynbsl oobemMa Kyda, MPSIMOYTOJIBHOTO MapajulelenuIesa,
npu3Msel, mwmHApa. Popmynsl oObemMa mupamMuasl M KOHyca. DopMyinsl  IIIOMAAN
MOBEPXHOCTEH LmIMHApa U KoHyca. Popmynsl oobema mmapa U miomanu chepsl. [lomodue
tes. OTHOIIEHHS TUIONIA el TOBEPXHOCTEH U 00BEMOB MOIOOHBIX TEIl.

I[IpakTHyeckne 3aHATHSA.
1. OO6bembl U TUIOMIAAN TTIOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BPAIICHHUS.
2. . IInomanu u 00beMbl KOMOMHHPOBAHHBIX TE€OMETPHUECKUX Tell. PacueT BMECTHMOCTH
JKUJIKOCTH B COCYJIaX pa3HOU (OPMBI.

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJIEPKAHUE

IMpakTuyeckue 3aHATHSA.
1. Ilpumepsl cummeTpuit B poheccusix U CrenualIbHOCTIX eCTECTBEHHOHAYYHOTO Npoduis,
pelneHne 3agadax npohecCHOHAIBLHOTO COACP KaHusI.

CamocrosiTesibHas padoTa 00yYarOIIUXCs
1. [ToarotoBka noknana Ha TeMy: «llapamienbHoe mpoekTupoBaHuey, «CeueHus B HAyYHOU
JIEATEILHOCTHY, «I eOMETpUYECKHUE U3MEPEHHUSI TeJl U B MOEH CIIEIIUAIbHOCTHY.

Pa3zgen 11

KOOleI/IHaTI)I U BCKTOPbI

16

Tema 11.1.
Koopaunartsl u
BEKTOPbI

Coaep:xanue yueOHOro MaTepuaJia

12

JlekiHOHHbIE 3AHATHA.

1. IIpsimoyromnbHas (AekapToBa) CUCTEMA KOOPAUHAT B IpocTpaHcTBe. DopMyia pacCTOsIHUS
MEXy ABYMSI TOUKaMH. Y paBHEHHS C(eEpBbI.

2. Bextopsl. Monynb BekTopa. PaBeHCTBO BekTOpOB. Cl10K€HHE BEKTOPOB. Y MHOKEHHE
BEKTOpA Ha 4MCII0. Pa3iokeHne BEKTopa Mo HANPABIECHUAM. YTOJ MEXIY ABYMs BEKTOPAMH.
[Tpoexuus BekTopa Ha ock. KoopauHaTsl BEKTOpA.

3. CkanspHO€ MPOU3BEACHNE BEKTOPOB. YTOJI MEX/Y BEKTOPAMH, YTOJ MEXIY MPSIMOH H
IIJIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTAMU. VcIionb30BaHre KOOPAUHAT U BEKTOPOB IIpU
PCIICHHMHU MAaTCMATUUYCCKHX U MMPUKIIAJHBIX 3ada4.

IIpakTH4eckne 3aHATHA

1. JlekapToBa cucteMa KOOPAMHAT B IPOCTPAHCTBE. Y paBHEHNE OKPYKHOCTH, CPepHI.
Paccrosinue Mexny ToukaMmu. [Ipocreiiime 3agauu B KOOpAUHATAX.

2. BexTopsl. [leiicTBHs ¢ BEKTOpaMH, 3aIaHHBIMU KOOpaAuHaTaMu. . KoopImHaThl BEKTOpa,
paccTosiHuE MEKy TOUKaMH, KOOpJAUHATBI CEperHbI 0Tpe3ka. CKalsipHOE IPOU3BEACHNE
BEKTOPOB, CKAJSIPHOE IPOU3BENCHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPaMH, yroJl
MEXAY NPSIMOM U IUIOCKOCTBIO, YIOJI MEXAY IIIOCKOCTSIMHU.

IpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME

IIpakTH4yeckoe 3aHATHE.

OK 1,0K 2, OK 3, OK 4,
OK 5,0K 6, OK 7
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1.Mcnonp30BaHne KOOPAMHAT U BEKTOPOB MPHU PELICHUN MAaTEMaTUYECKUX U TIPUKIIATHBIX
3a/1au.

CamocrosiTesibHAasi padoTa 00y4ar0IIMXCs 4

- [IpopaboTka y4eOHOI AUTEpaTyphl, KOHCIIEKTA 110 H3y4aeMOU TeMe;

- Pemienue 3aga4 1o uzyuaemou teme.

- [loaroroBka noknana Ha TeMy «BekTopHOE 3a/laHue NPSAMBIX U IUIOCKOCTEN B

IIPOCTPAHCTBE»
Oo6s13aTe1bHBIE AyIUTOPHBIE Y4eOHbIC 3aHATHS 224
CamocrosiTeJibHasi padoTa CTy/JAeHTa 45
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 4
Bcero: 273
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3. YCJIOBUS PEAJIM3AIIUU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1. Peasm3anusi nporpaMmabl yueOHOTro npeaMera TpedyeT HAJIMYMS Y4eOHOIro KabuHeTa
«MaremMaTuKa.

O06opynoBaHue yueOHOTo KabuHeTa:

- TOCAJI0YHBIC MECTA MO KOJHYECTBY O0YJArOIIUXCS;
- pabouee MeCTO TpenojaBarTes;

- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOHIA;

- KOMIUICKT 3JIEKTPOHHBIX BUACOMATEPHATIOB;

- 3aJJaHKA 111 KOHTPOJIBHBIX PadoT;

- Ipo(eCCUOHATILHO OPUEHTUPOBAHHBIC 3a/IaHHS,;

- MaTepHUaJIbl IK3aMEHa.

Texauveckue cpeacTBa 0OydeHHUS:
- IEPCOHAJILHBIA KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPaMMHBIM 00eCTIedeHUEM;
- IPOEKTOP C IKPAHOM.

3anbl:
bubnmoreka, YnTaNbHBIN 31 C BBIXOAOM B ceTh MIHTEpHET.

3.2. UndopmannonHoe odecneyeHne peaasu3amun NporpamMmmbl

3.2.1. OcHOBHBIE MeYATHLIEC H31AHNUSA

1. bammmakos, M. 1. Marematuka: yueonuk ans CIIO / M. U. bammakos. - 5-¢ u3z., crep. - Mocksa:
Axanemus, 2019. - 256 c. - (ITpodeccrnonansroe odbpazosanue. I'p. DUPO). - ISBN 978-5-4468-6566-
6

3.2.2. OcHOBHBIE JIECKTPOHHbIE U3IaHUS

1. 3OBC Amumos, III. A. Maremaruka: aiarebpa M Hayaja MaTeMaTUYeCKOrO aHajlu3a, FeOMeTpusl.
Anrebpa u Havana MaTemMaTHueckoro ananusa. 10—11 kiaccel : 6a30BbIi U yrayONnEHHBINA YPOBHU :
yueoHuk/Anumos 1. A. Komsrua FO. M., Tkauésa M. B.,®&mnopoa H. E.lllabynun M. U.. -
Mockga: [IpocBemienue, 2023. - 463 c. - URL: https://e.lanbook.com/book/334391. - N3natenbcTBO
JlaHb.

2. OBC Aranacsu, JI. C.Marematuka: anreOpa W Hadajla MAaTeMaTHYECKOTO aHaJN3a, TEOMETPHSI.
I'eomerpust : 10—11-it xmaccel : 0a30BbIi M yriayOn€HHBIH ypoBHM : ydyeOHUK/ATaHacsH JI.
C.,byry3oB B. @.,Kanomues C. b.,ITo3usak 2. I'.,Kucenéna JI. C.. - Mocksa:IIpocsemenue, 2023. -
287 c¢. - URL.: https://e.lanbook.com/book/353669. - M3agarenscTBO Jlaus.

3. DOBC baepur U. U. Maremaruka : y4eOHuK W npaktukym mias CIIO/W. U. BaBpun.. - Mocksa:
FOpaiit, 2022. - 616 ¢ - URL: https://urait.ru/bcode/490174. - KO lOpaiiT.

4. OBC byry3oB, B. ®. Maremaruka: anredpa ¥ Hadajga MaTeMaTUYECKOTO aHalIM3a, I'€OMETpUS.
I'eomerpust : 10—11-e kmaccel : 06a30Bblf M yrayOun€HHBIH ypoBHH : yueOHHMK/ByTy3oB B.
@, Ilpacono  B. B.. -  Mockspa:llpocemenune, 2022. - 271 c. - URL:
https://e.lanbook.com/book/334568. - 3natenscTBo Jlans.

5. OBC ManasH, A. A. Matemaruka : yue6Huk 1151 CI1O/benopycckuii rocyaapcTBEHHbIH YHUBEPCUTET.

- MockBa: OOO "Hayuno-uzpartenbckuii nenrp HWMH®PA-M", 2021. - 544 c. - URL:
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OVIL.03 Y <MATEMATUKA)»

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O ITPEJIMETA

KOHTpOJ'IB U OILCHKAa pE3YJIbTaTOB OCBOCHUA yqe6Horo npeaMeTa OCYIICCTBIIACTCA
npenoaaBarejicM B MNPOHCCCC MNPOBCACHHA JICKOUOHHBIX, IMPAKTHYCCKUX 3aH$ITI/H\/Jl, a TaKXeE
BBIITOJIHCHU AL 06y‘IaIOH_[I/IMI/ICH HMHAUBUAYAJIbHBIX SaﬂaHHﬁ, PICCJ'IG,Z[OB&HPIIZ.

PesyabTaTsl 00yuyeHus

Kpurepun ouenku

MeToablI OlIeHKH

- c(hOpMUPOBAHHOCTH
MpEJCTaBICHU O MaTeMaThKe Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE
MOJIEJIMPOBAHMUSI IBJICHUH U MPOLIECCOB,
UAESIX U METOJaX MaTeMaTHKH;
-IIOHUMAaHUE 3HAYUMOCTH MaTeMAaTHUKH
UIE  HAYYHO - TEXHOJOTHYECKOTO
nporpecca, c(hOpMUPOBAHHOCTh
OTHOIICHHUS K MaTeMaTUKe KaK K 4acTh
OO0IIIeueIOBEYECKO  KYJNbTYphl 4epes
3HAaKOMCTBO C HCTOPHEW pa3BUTHS
MaTEMAaTUKH, HBOIIOLIMEH
MaTeMaTHUYECKUXUICH;

-pa3BUTHE JIOTMYECKOTO MBIILICHUS,
MPOCTPAHCTBEHHOIO BOOOpaKeHus,
IITOPUTMHUYECKON KYJbTYPBI,
KPUTHYHOCTH MBIIUTICHUS Ha
YPOBHE,HEOOXOIUMOM 11l Oymymiein
poeCCHOHAIBHON JESITEIIbHOCTH, IS
MPOAOIDKEHHs 00pa3oBaHus U
caMmo00pa3oBaHus,

-OBJIa/ICHHE MaTeMaTHYECKIMHA
3HAHUSAMU u YMEHUSIMH,
HEOOXOJMMBIMH B TIOBCEIHEBHOMU
KHU3HHM, JJI  OCBOEHHUS  CMEXHBIX
€CTeCTBEHHO-HAYUHBIX TUCIUILINH H
JUCUUIUTUHIPO(ECCHOHATIBHOTO 1IHKJIA,
JUId TIoJydeHuss  oOpa3oBaHHMs B
o0nacTsx, He TpeOyIoLX

Coneprxanue U 00peM
MaTepuaia, MOJIJIEKAIETO
MIPOBEpKeE, OTIpeIeIIsIeTCS
MPOTrpaMMoit u
y4eOHUKOM.

BrisiBnenue MOJTHOTHI,
IPOYHOCTH YCBOCHUS
oOydaroluMucs  TEOpUUu U

YMEHHME [PUMEHATH €€ Ha
IPaKkTUKE B 3HAaKOMbBIX U
HE3HAaKOMBIX
CUTYyalUsX.
VYuutbiBaeTCs ~ HOKa3aHHBIE
CTYAECHTaMM 3HaHUS MU
ymenust. OLeHka
3aBUCUT OT
HaJIU4us U XapakTepa
NOTPELIHOCTEN, JOMYIEHHBIX
oOyuatomumucs. Cpenu
NOTPEIIHOCTEH  BBIIEISAIOTCS
OIINOKHU "
HE0YETHI.
OmmoOkoi CUUTAETCS
NOTPEIIHOCTh,  €CIM  OHa
CBUJETEIBCTBYET O TOM, YTO
CTYIEHT HE OBJIAJIEN
OCHOBHBIMM 3HAaHUSMHU H(WJIIH)
YMEHUSIMH,
YKa3aHHBIMHU B
IIpOrpaMMe.

Henoueramu CUHTAIOTCS

IOrp€mHOCTH, KOTOPBIC HE

IMPpUBCIIN K

HaOJIFOIeH1E 3a
NeSTeNbHOCTBIO B
IIPOLIECCE OCBOEHHUS
IIPOrpaMMBbl
IpeaMeTa CTYAEHTa
u OLIEHKa
JOCTUKEHUS
pe3ysbTara uepes:

- aKTUBHOE
yyacTMe B XOJe
3aHATHS,

- YCTHBIN u
IIACBMEHHBIN OIIPOC;
- BBIIIOJIHEHUE
OMaIlTHEN
paboTsI;

- 3aJaHus s
CaMOCTOSITEIILHOU
paboTHI;

- 3aJJaHUs
KOHTPOJIBHON
paboTHI;

- BBIIOJIHEHUE
MIPAaKTUYECKON
paboThI;

- IIOJIrOTOBKA
JIOKJIaJIOB,
COOOIIEHMIA,
pedepaTos.

IIpomexxyrounas
arrecranusi B opme
MUCBbMEHHOTO
JK3aMEHa.
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yTIIyOJICHHON MaTeMaTU4YeCKON
MOATOTOBKH,

-TOTOBHOCTb M CIOCOOHOCTH K
o0pa3oBaHMIo, B TOM qrcIie
caMo00pa30BaHUIO, Ha MPOTKECHUU

BCEHl KU3HU, CO3HATEIBHOE OTHOILICHUE
K HENpEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO ycTenTHOUpodeccnoHalbHON
HOOIIECTBEHHON IeITEIbHOCTH;
-TOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSITEILHOM TBOPYECKOM n
OTBETCTBCHHOMU JCATEILHOCTH;
-TOTOBHOCTh K KOJUIGKTHBHOH padoTe,
COTPYTHUYECTBY COCBEPCTHUKAMU B
00pasoBaTeNbHOM, 00IIeCTBEHHO
TIOJIC3HOH, Y4eOHO- MCCIIeIOBATEIILCKOH,
MIPOCKTHOM H TIPYTUX BHIAX
JIEATEbHOCTH;

-YyMEHHUE CaMOCTOSITETIbHO OIpPEeIesTh
LeId  JIEITEABHOCTH H  COCTaBIATh
IUTaHEI EeSTEIbHOCTH; CaMOCTOITEIBLHO
OCYIIECTBIISThH,KOHTPOJIUPOBATH 31
KOPPEKTUPOBATh eI TEIIbHOCTE;
MCIIOJIb30BaTh BCE BO3MOKHBIC PECYPCHI
IUIA TOCTHIKEHMS IMOCTABICHHBIX IIeIeH
Y peau3aluy TIaHOBACIATSILHOCTH;
BBIOMpaTh YCIENIHbIE CTPaTerud B
Pa3IMYHBIX CUTYAIUAX;

-yMEHUE TPOAYKTHUBHO OOINAThCA H

B3alMO/IEVICTBOBATh B porecce
COBMECTHOM JEATEIIbHOCTH,
YYUTHIBATh jufekiziingizi Jpyrux

YYaCTHUKOB JESITeIHLHOCTH,
OddexkTBHO pa3penaTbKOHPINKTHI;

-BJIaJICHHME HABBIKAMH [MO3HABATEIIbHOM,
yueOHO-
MIPOEKTHOMN

HCCIIE0BATEILCKOM "

HCKAKEHUIO CMBbICIIA
IIOJIy4YEHHOT O

OneHka OTBETAa
ydamerocss INpH YCTHOM H
IUCBbMEHHOM OIIpOCaXx,
IIPOBOJUTCS 1o
nATHOAIIBHON CUCTEME.
[Ipenonasareins MOXET
HIOBBICUTH OTMETKY 3a
OpPUTMHAJIBHBI  OTBET Ha
BOIIPOC W
OPUTMHAJIbHOE  pEILICHUe
3a/1a4H, KOTOpBIE
CBUJIETENILCTBYIOT 0
BBICOKOM YpOBHE
BIIAJICHUS
UH(POPMALMOHHBIMU

TEXHOJIOTHSIMU y4aluMCs, 3a
pemieHuebosIee  CI0KHOM
3aIaYMIIA OTBET

Ha Oonee
CJIOKHBIN BOIIPOC,
IIPEUI0KECHHBIE CTYICHTY
JOTIOJIHUTEIBHO nociie
BBITIOJTHEHUS UM
OCHOBHBIX 3aJJaHUM.

Oyenka VCMHbIX
0meemoe.

"Omauuno” - eciu
CTYIEHT ri1yOoKo U
IIPOYHO YCBOMII
MIPOTrPaMMHBII MaTepual
HcuepnsiBarone,
IIOCJIEIOBATEIIBHO, T'PaMOTHO

U JIOTUYECKU
CTPOMHO €ro u3jaraer, He
3aTPYAHSETCS C OTBETOM IpH
BHUION3MCHCHNU
3aJaHus, CcBOOOIHO
CIpaBJIsIETCS C 3a7adyaMu |
MPaKTUYECKIUMHU
3alaHUAMHU, ITPAaBUIIBHO

000CHOBBIBAET IIPUHSATBIC
peuicHus, yMCCT
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JeATEILHOCTH, HAaBBIKAMHU pa3peIIeHHsI
POOIJIeM;CITIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITCIbHOMY  TOMCKY METOJI0B

pelieHus IIPAKTUYECKUX 3azad4,
IPUMEHEHUIO  PA3JIMYHBIX METO/0B
[IO3HAHUS;

-TOTOBHOCTh U CIIOCOOHOCTb K
CaMOCTOSITENIbHOW ~ MH(OPMAIIMOHHO-
[IO3HABATENbHOM  J1€ATENBbHOCTH,

BKJIFO4asA YMCHUC OPHCHTUPOBATLCA B
Pa3JIMIHBIX HMCTOYHHKAX I/IH(l)OpMaI_II/II/I,

KPpUTHYCCKU OLCHHUBATH u
HUHTEPIPETHPOBATH UHPOPMAIIHIO,
MOJTY4aeMyI0 u3 pa3IMYHbBIX
HCTOYHHKOB;

-BJIaICHUC SA3BIKOBBIMU  CPCACTBAMMU:
yMEHHE SICHO, JIOTHYHO W  TOYHO
u3jgaraTh ~ CBOKO  TOYKY  3pEHHS,
UCIIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIC
CPEICTBA;

-BJIaJICHUE HABBIKAMH IO3HABATEIbHOM
peduiekcun KaK OCO3HAHUS
COBEpIIIAEMbIX JeUCTBUI u
MBICIINTCJIBHBIX IpoueccconB, ux
pe3y/IbTaTOB W OCHOBAHWM, TPAHHMI
CBOCTO 3HAHMUMA MW HCE3HAHUA, HOBBIX

MIO3HABATENbHBIX 337a4 U CPEICTB IS
UX TOCTHUXKEHHUS;
-LIeJICyCTPEMIIEHHOCTh B IIOMCKax |
NPUHATUU peueHu,
COoOOpa3UTENbHOCTh M HHTYHUIMS,
Pa3BUTOCTh MIPOCTPAHCTBEHHBIX
IIPE/ICTaBICHUN; CIOCOOHOCTh
BOCIPUHHUMATh KpacoTy U TapMOHHIO
MUDA;
-c()OpMHUPOBAHHOCTH MPEACTABICHUN O
MaTeéMaTHUKe Kak  4YacTH  MHPOBOM
KyJIbTYpbl UMECTE MaTeMaTUKU B

CoBpeMEHHOW IMBUJIA3AIINH,

CaMOCTOSTENIHLHO 000011aTh 1
n3jararhb
Marepuasl, HE  JOmycKas
OIIMOOK.
"Xopowo" - eclu
TBEpPJO CTYJCHT 3HAET
MPOTPaMMHBIN Marepuall,
rPAMOTHO M MO CYIIECTBY
n3Jiaract ero, HE
JOTTyCKaeT CYILIECTBEHHBIX
HETOYHOCTEH B OTBETEC Ha
BOIIPOC, MOXET MPABUIBHO
MPUMEHSTh
TEOPETUUECKHUE TTOJI0KECHUS
H  BJajecT
HEOOXOAMUMBIMA YMEHUSIMH U
HaBBIKAMUIIPHU
BBIIIOJTHCHUH
MPAKTUYECKHUX 3aJIaHUM.
"Vooeremeopumenvno" -ecnu
CTyIEHT  YCBOWJ
TOJIBKO OCHOBHOH
Marepual, HE 3HaeT
OTICIILHBIX JeTaneH,
JIOIyCKaeT HETOYHOCTH,
HEJIOCTAaTOYHO  TPaBUJIbHBIE
(GhopMyNIUpOBKH,  HapyIIaeT
IOCJIEIOBATEIILHOCTL B
U3JI0KEHUU  IPOrPaMMHOrO
Marepuaia i
UCIIBITHIBACT 3aTPYJHEHUSI B
BBITIOJITHEHUH  TPAKTHYECKUX
3aJaHuM.

HO

"Heyoosenemsopumenvro"
- eClIM CTyOeHT He 3HaeT

3HAYUTENBHON 9acTu
MPOrPaMMHOTO  MaTepuaia,
JOTyCKaeT
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croco0ax OMHMCaHUs SBJICHUNPEaTbHOTO
Mupa Ha
MaTEMaTHUYECKOM SI3BIKE;
-c(hopMUPOBAHHOCTH MPEICTABIECHUN O
MaTeMaTHYECKUX MOHATHUAX KakK
BAKHEHUIIINX MaTEMAaTHYECKUX
MOZEJIAX,TO3BOJISIIOIIMX ONMUCBIBATh U
U3y4aThb pa3Hble MPOLIECCHl U SIBICHMUS;
IIOHUMAaHHE BO3MOKHOCTH
aKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYECKUXTEOPUI;
-BJIJICHUE METOJaMM JOKA3aTeIIbCTB U
QITOPUTMOB  PEIICHMS, YMEHUE HX
IIPUMEHSITD, IIPOBOJUTD
JOKa3aTeIbHbIC
paccyXIeHHUs B X0l peleHus3a1ay;
-BJIQJICHUE CTAHIaPTHBIMU
IIPUEMaMH PELICHUSPALMOHAIBHBIX U
UPPAaLMOHAIIBHBIX, II0Ka3aTelbHbIX,
CTEIICHHBIX, TPUTOHOMETPUYECKUX
YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;
UCIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX NMPOrPaMM, B TOMUYHCIIE
JUI TIOMCKA IYTH PELICHUSN

WILTIOCTPAIHH penieHus
ypaBHCHHI U HEPABEHCTB;
-cOPMHPOBAHHOCTh  TPEJCTaBICHUMN
00 OCHOBHBIX MOHSITHUSIX
MaTEeMaTHYECKOTO aHau3a | 170:¢
CBOICTBaX,BlaJICHHE yYMEHHUEM

XapakTepu30BaThb  IMOBEJICHHUE
(GyHKIUH, UCTIONh30BaHHUE MOJTYYEHHBIX
3HAHUH JUIsL OIMCaHMsI W aHalu3a
peanbHBIX 3aBUCUMOCTEN;

-BlIaJICHNEC OCHOBHBIMHM TIOHATHSIMH O

IIOCKUX U MPOCTPAHCTBCHHBIX

CYIIECTBCHHBIC OIIMUOKU, C
OOJIBIITMH

BBIMOJIHSIET
3aJJaHUS,

3aTPyAHCHUSAMU
MIPAKTUIECKHE
3aJa4H.
Kpumepuu
NUCbMEHHBIX pabom:
«5» - Pabora momkHa OBITh
BBIINIOJIHEHA
AU B IIOJHOM

90- 100%

OYeHKU

MIPaBIIIBHO
00BeEMeE,
BBIIOIHEHH.
«4» - Pabora BBINOJHEHA
MpPaBWIBHO, HO  HMEIOTCS
HEIOYETHI, MIPOLICHT
BBIIOJIHEHUS 75-89%.

«3» - Pabora BBINONHEHA
NPaBWIBHO, HO  HMEITCA
OIIIOKH, MIPOLICHT
BBIIOJIHEHUS 59-74%.
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FEOMETPUUECKUX ¢durypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOpMUPOBAHHOCTh YMEHHUS
pacro3HaBaTh TeoOMeTpudecKue GUrypsl
Ha YepTekax, MOJEISIX U B peajbHOM
MUpE; IPUMEHEHNE N3YYCHHBIX CBOWCTB
reomeTpuueckux ¢uryp u Qpopmyn
JUISIpEIIICHUsS] TEOMETPUUECKUX 3a/ad U
3a/1a4 ¢ MIPAKTUIECKUM COACPKAHUEM;
-c(hopMHPOBAHHOCTH MPEJICTABICHUI O

nporeccax H SIBJICHUSX,
HUMEIOLINX BEPOSITHOCTHBIN

Xapaxrep, CTaTHCTUYCCKUX
3aKOHOMEPHOCTSIX B peaJbHOM MHUPE,
OCHOBHBIX TTOHSITHSIX
3JIeMEeHTapHOU Teopuu
BEPOSATHOCTEM; YMEHHU HaxOAUThb H

OIICHUBATh  BEPOSTHOCTHU

HACTYIUICHUS coObITHI B
IPOCTEHIINX IIPAKTUYECKUX
CUTYyalUsAX U OCHOBHbBIE

XapaKTEPUCTUKU  CIyYaHBIX
BEJINYMH;

-BJIaJICHUE HaBBIKAMH
HCIIOJIb30BaHUs TOTOBBIX
KOMITBIOTEPHBIX IporpamMm  IIpH

pPCUICHUHU 3a1a4.
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