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Paccmotpena u ogo0Opena ITporoxox Ne 9 ot «28» mag 2023 r.
MaTeMaTHYeCKHUX JHCIHIUTHH H A4 /Cxopouknna A.B.
HHGOPMAITHOHHEIX TeXHOIOTHH TMOJUNEGE // ®HO

Pabouass mporpamma o6mieoOpazoBarenpHoro ydeoHoro mpemmera OVIL03.Y Maremarnka
NpeJHa3HaueHa Ui pealu3aliil B Tpejenax OCBOEHHs oOpasoBarenbHoil mporpammbl CIIO mo
cnerranbHoCcTH 38.02.04 Kommeprms (1o orpacissiM) Ha 0a3e OCHOBHOTO oOIero oOpa3oBaHUs C
OJTHOBPEMEHHBIM TIOJIyYCHHEM CpeIHero ooOmero oOpa3oBaHHS B COOTBETCTBHH C COIMAJIBHO
AKOHOMHYECKUM TPO(UIIEM ITOTyIaeMOro po(hecCHOHATEHOTO 00pa30BaHusI.

[Iporpamma pa3pabotana ¢ yderoM TpeboBanuii DenepasbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeNIbHOTO CTaHJapTa cpeaHero oluiero oopazoBanus (yTB. mpukazoM MunoopHayku P® ot
17 mas 2012 1. Ne 413, ¢ usmenenusmu ot 29.12.2014 roxga Ne 1645, ot 31.12.2015 roga Ne 1578,
29.06. 2017 roma Ne 613), tpedoBanmii ®I'OC cpemnero mnpodeccrHoHaIFHOTO 00pa3oBaHHS IO
cnenuanbHocTr 38.02.04 Kommeprus (o otpacism) (yTB. IpukazoM MHHHUCTEPCTBAa 00pa3oBaHus U
Hayku P® ot 12 mas 2014 roma Ne 505), B cooTBeTcTBMM ¢ PexomeHmanusMu Mo OpraHu3aluu
MOJTydeHUsI CpeAaHero oOmiero oOpa3oBaHHs B TpeeniaX OCBOSHHs 00pa30BaTENBHBIX IPOTPaMM
cpenHero MpoQecCHOHATBHOTO 00pa30BaHUsl Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUsI C YYETOM
TpeOoBaHMK (enepaNlbHbIX TOCYIAapCTBEHHBIX OO0pa30BaTENbHBIX CTAHJAPTOB U IOJydaeMOM
npodeCCuy WM CIIeNUATILHOCTH CPETHET0 MPOodecCHoHaNTbHOTO 00pa3oBanus (muckMo JlemaprameHTa
rOCyJIapCTBEHHOM MOJHUTHKHU B chepe moarotoBku padounx kaapos u JI1O Munobpuayku Poccun ot
17.03.2015 Ne 06-259), ¢ IIpumepHO#t OCHOBHOW 00pa30BaTEIBHON MPOrPaMMBI CPEIHETO OOIIEro
oOpa3zoBaHus, OJOOpEHHOW perieHueM (denepanbHOT0 y4eOHO-METOAMYECKOTO0 OOBEIMHEHUS 10
obmemy oOpazoBanmio (mpoTokoJt oT 28 utoHs 2016 1. Ne 2/16-3).

Opranuzanus-pazpadotunk: denepanbHOe TOCYIApCTBEHHOE OMOMKETHOEe 00pa3oBaTellbHOE
yupexJieHue Briciiero oopasoanus «CTaBpONOIbCKUI TOCYJapCTBEHHBIN arpapHblii yHUBEPCUTET)
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1. OBIIASI XAPAKTEPMCTHKA IIPUMEPHOI PABOYEN ITPOTPAMMBI
YYEBHOM JUCLUILIUHBI

1.1. Mecrto npeaMeTa B CTPYKTYpe OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbI:

Vuebnbprii  mpemmer  OVIL03.Y  «Maremaruka»  sBIsieTcs  00s3aTENBHOM  YacThIO
00111e00pa30BaTENBHOTO IMKJIAa OCHOBHON 00pa3oBaTeinbHOI mporpaMMbl B cootBeTcTBUU ¢ PI'OC mo
CIEUUANTBHOCT CONMaNbHO-3KOHOMUYeckoro mpoduns 38.02.04 Kommeprnust (mo otpacisim) B
®I'bOY BO Crasponosbekuii ['AY.

Oco6oe 3nauenne npeamera OYIL.03.Y «MaremaTrnka» uMeeT npu GOPMHUPOBAHUH U PA3BUTHU
OOIIMX KOMIIETCHIINH:

OK 1 BBIOMpATh  CMOCOObI  pemieHus 3agad  OpoQEecCHOHAIbHOW  AESTEIbHOCTU
MIPUMEHHUTENIBHO K Pa3JIMYHbIM KOHTEKCTaM;
OK?2 HCIIOJIb30BaTh COBPEMEHHbIE CpeAcTBa IOWCKA, aHalu3a M HWHTEpHpeTalnuu

nHpopmMai ¥ MHPOPMALIMOHHBIE TEXHOJOTHM Uil BBINOJHEHHUs 3a]ad
1poheCCUOHATIBHOM IESITETbHOCTH.

OK 3 IUIAaHUPOBATh U PEaAIM30BBIBaTh COOCTBEHHOE MPO(ECCHOHANIBHOE M JIMYHOCTHOE
pa3BHUTHE, NPEANPUHUMATEIBCKYIO JAEITENbHOCTh B IpodeccroHanpHO cdepe,
HUCIIOJIB30BAaTh 3HAHHUA IIO (i)I/IHaHCOBOI\/II rpaMOTHOCTH B PA3JIMYHBIX XHU3HCHHBIX

CUTYyaIusIX.
OK 4 2 dekTHBHO B3aNMOIEHCTBOBATh U pabOTaTh B KOJUICKTUBE M KOMaH/IE.
OK 5 OCYIIECTBJISITh YCTHYIO M THCHBMEHHYIO KOMMYHHKAIIMIO Ha TOCYAapCTBEHHOM

s3pike  Poccuiickoit denmeparuu ¢ y4eTOM OCOOCHHOCTEW COIMAIBHOTO U
KYJIbTYPHOTO KOHTEKCTA;

OK 6 MPOSBJISITH FPAKIAHCKO-MIATPUOTHYECKYIO MO3UIINIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
MOBEICHUE Ha OCHOBE TPAJUIIMOHHBIX 00II€YeIOBEUECKUX LIEHHOCTEH, B TOM YHUCIIe
C Y4eTOM TapMOHM3AIMM MEXHAIIMOHAJIbHBIX U MEXPEIUTHO3HBIX OTHOILIECHUH,
MPUMEHSTh CTaHIAPThl AHTUKOPPYIMIUOHHOTO MOBEICHUS;

OK 7 COJICMCTBOBATh  COXPAHCHHUIO  OKPYXKAIOIIEH  Cpelbl, PEeCcypcocOEpeKeHHIO,
NPUMEHSATh 3HAHUS 00 M3MEHEHMM KIuMaTa, MIPUHLUIBI  OepexIMBOro
MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B UPE3BhIYAIHBIX CUTYALIUAX;

1.2. Heab u nuianupyemble pe3yabTaThl 0CBOEHUS MpeIMeTa:
B pamkax mporpammbl yueOHOTO mpeaMeTa O0O0y4arolIMMHCS OCBAaMBAIOTCS YMEHHUS M 3HAHUS



O01IMe KoOMIeTeH NI

IInanupyemble pe3yJbTaThl 00y4eHHs

pohecCHoHATBHOM

eI TEITLHOCTH
IMIPUMCHUTCIIBHO K
Pa3JIMYHBIM KOHTCKCTaM

oOyuaromierocss Kak AaKTUBHOTO M OTBETCTBEHHOTO
4JIeHa POCCUICKOr0 O0IIEecTBa;
- TFOTOBHOCTh K I'YMaHHTApPHOM M BOJIOHTEPCKOM

NeSITETEHOCTH;
- OCO3HaTh JIMYHBII BKJI1aJg B MMOCTPOCHUHU
YCTOMYMBOTO OYIyIIETO;

- copMUpOBaTh MHUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH 1 00IIECTBEHHOH NMPaKTUKHU, OCHOBAHHOTO Ha

nanore KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYJIbTYPHOM MHUPE;

- CaMOCTOSITEJILHO dbopMynupoBaTh
aKTyallu3upoBaTh  MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

O6mue! JlMcuuIIHHAPHbIE
OK 01 Boi6upats crioco0bl - BJIQJIETh METOJIAMM JIOKA3aTeNIbCTB, aJrOPUTMaMHU DPELICHHUs
pelienys 3a1ay N cOpMHpOBaTH TPk IAHCKYIO nosumiofaaad; ymMeHne hopMyImupoBaTh ONpEACNICHHS, aKCHOMBI U TEOPEMBI,

MPUMCHATb HX, HNPOBOJAUTH JOKA3aTCIIBHBIC PACCYKIACHUSA B XOJC
peIIeHs 3a/1aY;

- YMETh OINEpPUpPOBATh MOHATHUSAMH: CTENEHb YUCIIA, JIOTapu(pM Yucia;
YMCHHEC  BBIINOJIHATE BBIYUCIICHUC 3Ha4YeHUH WU HpeO6pa3OBaHI/I${
BLIpa)KeHI/Iﬁ CO CTCIICHAMU U

norapudmamu, mpeoOpa3oBaHus APOOHO-PAITMOHATBHBIX BBIPAKECHUI;

- YMETh BBIOMPATh MOAXOSAIINN U3YYCHHBIH METOJI UTsl PEIICHNUs
3ajau, pacro3HaBaTh MaTeMaTHYecKue (aKkThl W MaTeMaTHYCCKHE
MOJICJIN B TIPUPOIHBIX M OOIIECTBEHHBIX  SIBIICHHSX, B

HCKYCCTBE;

- YMCHHUEC MPHUBOJUTH IIPUMEPBI MATEMATHUYCCKUX OTKpBITI/Iﬁ

HpOCCHﬁCKoﬁ 1 MUPOBOM MaTEMaTUYECKON HAYKH.

- YMETh OICPUPOBATh HNOHATHUAMHU: MHOXKCECTBO, IMOAMHOXKECTBO,
oIcpallii HaJd MHOXCECTBAMU,
MHO>KECTBEHHBIN alrapar aJis

YMETb HCIIOJIB30BaThb TCOPECTUKO-

1 YKasblBaloTCA SIMYHOCTHbIE U MeTanpeameTHble pesynbTathl M3 ®rOC COO (B nocnegHeit pepakumm ot 12.08.2022) B otrnaronbHolt ¢popme, dopmupyemble oblieobpasosaTenbHOM

ANCUMNANHOMN

2 AncumnanHapHble (NpegmeTHble) pe3yibTaTbl YKa3biBalOTCA B COOTBETCTBUM C MX MOAHbIM nepedHem Bo PFOC COO (8 nocneaHel pegakumm ot 12.08.2022



- BHOCUTH KOppeKTI/IBBI B JACATCIIbHOCTD,
OILICHHUBATH COOTBCTCTBUC pe3yJIBTaTOB neisM,
OLICHHUBATH pI/ICKI/I HOCJICIICTBI/Iﬁ JACATCIIbHOCTH,

- pa3BI/IBaTI) eraTI/IBHOG MBIIIIJICHUC HpI/I
peHIeHI/II/I JKU3HCHHBIX HpO6H€M;

- CIIOCOOHOCTD 51 TOTOBHOCTE K
CAMOCTOSITCJILBHOMY ~ TOMCKY  METOJIOB  PEIICHHUS

MMPAKTUYCCKUX 3aaa4, IPUMCHCHUTIO
PA3JIMYHBIX METOJ0B IMTO3HAHU,

- CTaBUTh M  (OPMYIMPOBAaTH COOCTBEHHbBIE
3ajaud B 00pa3oBaTEeIbHOM  JEATEIIBHOCTH U
PKU3HEHHBIX CUTYalUsIX;

- yMETb HMHTErpUpPOBaTh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX o0nacTei;

- BBIJIBUTaTh  HOBBIE MJIEU, Tpeaararb

OpI/IFI/IHaJ'IBHBIe IIOIXO bl 1 peIHeHI/ISI;
UMETh BHYTPEHHIOIO
BKJTIOYAIONIYIO CTPEMJICHHE K JOCTHIKEHHIO IIeNd |
yCcrexy, ONTHMH3M, HWHUIHMATUBHOCTh,  YMCHHE
JIeICTBOBAThL, HCXO M3 CBOMX BO3MOYKHOCTEH

MOTHBAITHIO,

ONMCAHUsl PEATbHBIX MPOLIECCOB U SIBJICHUI U NpPU PEIICHUH 3aj]lay, B
TOM YHCJIE U3 IPYTUX YICOHBIX IPEIMETOB;

YMETh OINEpPUPOBATh MOHATUSIMH: HATYpaJbHOE YHUCIO, IIEJI0¢
YKCIIO, OCTAaTOK 10 MOJYJII0, PallMOHAIBHOE YHCIIO, UPPALMOHAIBHOE
YUCIO,  MHOXKECTBAa  HATypajbHBIX,  IEJNbIX,  pAIMOHAIbHBIX,
NEHCTBUTENBHBIX YHCENl; YMETh HWCIIOJb30BaTh NMPHU3HAKH JCIMMOCTH,
HAUMEHBIIMKA OOIMII JeNWTeNh W HaWMEHbIee o0Iee KpaTHoe,
IropuT™M EBKIIMIa mpu pemieHuu 3a7ad; 3HAKOMCTBO C Pa3IMUHBIMU|
MO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS;

YMETh  OINEpPUPOBATh TMOHATHUSAMU: KOMILJIEKCHOE
CONPSDKCHHBIE ~ KOMIUIEKCHBIE — YWCa, MOAYJIb U
KOMILIEKCHOTO Ynciia, GopMa 3aniMCH KOMIUIEKCHBIX YUCE
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anredpandeckas); yMeThb
MPOU3BOIUTEH apu(PMeTHIeCKre NEHCTBHS ¢ KOMIUICKCHBIMU YHCIIAMU;
MIPUBOIUTH TIPUMEPHI UCTIOIH30BaHUS KOMIUIEKCHBIX YHCEI;
YyMETh  MOJIEMPOBATh  peajbHBIE CHUTYaI[UU
MaTEMaTHKH; COCTaBIISATh BBIPAKCHUS, YPaBHCHHS, HEPABEHCTBA U WX
CUCTEMBI 0 YCJIOBHIO 3aJauyd, UCCIIEIOBATh MOCTPOEHHBIE MOJEIHU C
MCII0JIb30BAHUEM alllapara aare0pbl, HHTEPIPETUPOBATh MOTYYECHHBIH]
pe3ynbTaT; CTPOUTh  MaTeMaTH4YeCKHe MOJETH C  [OMOIUIBIO
FEOMETPUYECKUX TOHSATUN M BEJIMYMH, pellaTh CBS3aHHbIE C HUMU
MpPAKTUUYECKUE 3a/lauM; COCTAaBJISATh BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETUPOBATh TMOJYYCHHBIH pe3yNabTaT; peliaTh MPUKIAIHbIE
3aJaud  CpPEACTBAMHM MAaTE€MaTHYeCKOro aHajiu3a, B TOM 4YHCIIE
COIIMAJIbHO-9KOHOMHYECKOTO U (PU3UYECKOT0 XapaKTepa

4YUCIIO,)
apryMeHT,

Ha SIBBIKE




OK 02 Hcnonb3oBarh
COBpPEMEHHBIE CPEJICTBA
MOWCKa, aHAJIN3a U
WHTEPIPETAIINN
WHGbOpMAINH, 1
WH(GOpPMAIIMOHHEIE
TEXHOJIOTUH JUTSI BEITIOJTHEHUS
3a1a4 TPOPEeCCHOHATIBEHON
NeSATebHOCTH

YMETh B3aUMOJICHCTBOBATh C COI[MAIbHBIMU
WHCTUTYTAMH B COOTBETCTBHU C WX (YHKIUIMH U
Ha3HAUCHHCM,

CIOCOOHOCTh  OLEHHWBATh  CUTYallMI0 U
[MPUHUMATh OCO3HAHHBIC DPEIICHUs, OPUEHTUPYSICh HA|
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
TOTOBHOCTh K TpPYAYy, OCO3HAaHUE IICHHOCTU
MacTepCTBa, TPYAOIIO0HE;

FOTOBHOCTh K  aKTUBHOW  JI€ATEIBbHOCTH
TEXHOJOTMYECKOW W COUHUAIBHOM HANmpaBJICHHOCTH,
CIOCOOHOCTh ~ WHHUIIUMPOBATH, MJIaHUPOBATh U
CaMOCTOSITEJILHO BBITIOJHATH TaKYIO JACSITEIBHOCTD;
MOJy4aTh HOBBIC 3HAHHWA, €r0 HWHTEPIPETAIINH,
MpeoOpa3oBaHUI0 W TMPUMEHEHHIO B  Pa3IUYHBIX|
Y4eOHBIX CHUTyallUsiX, B TOM YHCIE TPH CO3JIaHHUH
YI€OHBIX M COIIMAILHBIX MMPOCKTOB;

BBISIBJISITH TIPUYUHHO-CJICJICTBEHHBIE CBSI3H M|
AKTyaJIM3UpOBaTh 3a7ady, BBIJBUTaTh THUIIOTE3y €€
pelieHus, HaXOJUTh apTyMEHTHI I JI0Ka3aTeJIbCTBA
CBOUX YTBEPKJICHUH, 3a71aBaTh apaMeTPbl U KPUTEPHH|

PCIICHMA, - BJIaJCTh HaBBIKaMU IMMOJIYYCHH]
I/IH(bOpMaI_[I/II/I us3 HNCTOYHHKOB Pa3HbIX THIIOB,
CaMOCTOATCIBHO OCYHICCTBJIATDH IIOUCK, aHaJIu3,

CUCTeMaTHU3allMl0 ¥ MHTEpHpeTanuo uHbopMauu
Pa3IMYHBIX BUJIOB U (POPM MpEACTaBICHUS;
UCIOJIb30BaTh CpeACcTBa HH(OPMALMOHHBIX U

KOMMYHHUKAIIUOHHBIX ~ TEXHOJIOTMH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHU3aIMOHHBIX 33/1a4 C COOMIoIeHneM TpeboBaHUiIL
DPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TUIHEHBI,
pecypcocOepekeHusi, MPaBOBBIX M ITUYECKUX HOPM,
HOpPM MH(OPMAIIMOHHOW OE30MacHOCTH; BIIA/IETh
HaBBIKAMU paCTO3HaBaHWs M 3alIUTHl WHGOpPMAIUH,

H(pOpPMAIIMOHHOI 0€301MacCHOCTH IMYHOCTH

YMETh ONEPUPOBATh MOHATHSAMH: palUOHAIbHAS (QYHKIHA,
nokasaTtenbHass (QYHKUUS, CTENeHHas QYHKIUs, JorapupmMuaecKas
(byHKIUSA, TpUTOHOMETpUYECKHMe  (pyHKUMH, OOpaTHBIC (QYHKIHH;
YMEHHE CTPOUTh TpaduKd HU3YYCHHBIX (YHKIUH, HCIOIH30BAThH
rpaduKy NPy HM3YYEHHUH IMPOLIECCOB M 3aBUCHMOCTEH, NMPH PEIICHUH
3amad U3 APYrux y4eOHBIX NMPEIMETOB W 3a7ad U3 PEalbHOM >KHU3HU;
BBIPAXaTh (OPMyJIaMH 3aBUCHMOCTH MEX/y BEIIMYMHAMU;

YMETh OINEPHPOBATH MOHATHSIMH: TOXIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHne, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpaBHEHUH U
HEpaBEHCTB, PAaBHOCHIBHOCTh YpPaBHEHHU, HEPABEHCTB W CHCTEM,
palMoHaNbHBIC, MppAalMOHANbHBIE, IOKa3aTelbHBIE, CTEICHHEIE,
norapuMUUECKUe, TPUTOHOMETPHUECKUE ypaBHEHWS, HEPABEHCTBA U
CHCTEMBI, YMETh pEIIaTh YpaBHEHHs, HEPAaBEHCTBA W CHCTEMBI (
MOMOIIIFI0  PA3JIMYHBIX MPHUEMOB; pellaTh YPaBHEHHs, HEPABCHCTBA U
CHCTEMBI C TapaMeTpoM; IMPHUMEHATh YPAaBHEHWS, HEPaBEHCTBA, HX
CHCTEMBI ISl pEIIeHHs] MaTeMAaTHIEeCKUX 3a7ad M 3334 U3 Pa3InIHbIX
00JacTell HayKu U pealibHOM KU3HH;

yMeTb CBOOOJHO ONEpPHUPOBATh MOHATHAMHU: JIBUKEHHE,
napauIeIbHBIA IEPEeHOC, CUMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe Moa00UsI, MOA00HBIE (UTYpBI; YMETh
pacno3HaBaTh paBHbBIE U MOJO00HBIE (PUTYPHI, B TOM YHCIE B MPUPOJE,
MCKYCCTBE, AapXUTEKType; YMETb HCIOJb30BaTh I'€OMETPUYECKHUE
OTHOUICHUS, HAXOJUTh TE€OMETPHYECKHE BEIWYMHBI (IUTMHA, YTOJI,
[UI0Ia (b, 00BEM) ITPH PELICHNH 33/1a4 U3 IPYTrUX y4eOHBIX TPEIMETOB
U U3 PeaIbHON JKU3HH




OK 03 I[InanupoBaTh U
peann30BbIBATE COOCTBEHHOE
podeccuoHalbHOE U
JTMYHOCTHOE Pa3BUTHE,
peAPUHUMATEILCKYIO
NesTeIbHOCTD B
npodeccuoHansHOU cdepe,
MCII0JIb30BATh 3HAHUS 110
(uHAHCOBOW I'PaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CHUTYaIHIX

- TOTOBHOCTb K CAMOBBIPAXXCHUIO B Pa3HbIX BHAX

HCKYCCTBA,  CTPEMJICHME  IIPOSABJIATH  KadecTBA|
TBOPYECKOM JINYHOCTH;
- UMETh  HMHTEpeC K  pa3Iu4HbIM  cdepam

podeccCHOHATEHON IEITETFHOCTH, YMEHHE COBEPIIATh

OCO3HAHHBI  BBIOOp  Oymymed  mpodeccmn u
peaiu30BbIBATE COOCTBEHHBIE KM3HEHHbIC ILIaHbI;
FOTOBHOCTb U CHOCOOHOCTh K 00pa3oBaHUIO U

caM000pa30BaHUIO HAa IPOTSHKEHUH BCE KU3HU;

- aQHAJIM3UPOBATh TOJYYEHHbIE B XOJE peIlICHUs
3aaud  pe3yJIbTaThl, KPUTUYECKHM OILIEHUBATh HX
TOCTOBEPHOCTh, NMPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- CaMOCTOSITEJIBHO COCTaBJIATh IUJIAaH pelIeHUs
MpoOieMbl C  y4eTOM  HMEIOUIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHU;

- YMEThb OIIEHMBaThb PHUCKHM U CBOEBPEMEHHO
[PUHUMATh  PEUIEHUs [0 UX  CHUXKCHHIO;
copMHpOBaTh NpPU3HABaThb CBOE IIPaBO U IPaABO
PYTUX JIIOJIeH Ha OIIHOKH.

- YMETH OIIEpUPOBATH IIOHATHUAMU: palMOHAIILHBIE,
HPPAUOHAJIbHBIC, II0KAa3aTCIIbHBIC, CTCIICHHLIC, JIOI‘apI/I(l)MI/I‘-IeCKI/Ie,
TPUTOHOMCTPHUYCCKNEC YPABHCHUA U HCPABCHCTBA, UX CUCTCMBI,

- YMCTb ONCPUPOBATH MOHATUAMH: MHOTOTPAHHUK, CCUCHUC
MHOTOTpaHHHKa, Ky0, apaiienenure]], mpu3Ma, mupamMmuaa, Gurypa u
[OBEPXHOCTh BpallleHMsI, LUIUHAP, KOHYC, wiap, cdepa, ceyeHus
¢Gurypsl BpamieHus, IUIOCKOCTh, Kacaromascs chepbl, IHIHHAPA,
KOHYCA, mionazab IMOBCPXHOCTH NHUpaMuAbl, IIPU3MbI, KOHYCA,
MATUHApA, IUIomans  chepbl, o00beM Kyba, MPSIMOYTOJIHLHOTO
apajuielienuena, MUpaMuabl, IIPU3MBI, IUIWHIpA, KOHYyca, IIapa;
YMCHUC 1/1306pa>1<aTL MHOTI'OT'paHHUKH U NOBCPXHOCTH BpalICHHUIA, UX|
CCUCHUA OT PYKH, C TOMOIIBIO YCPTCIKHBIX HWHCTPYMCHTOB H
DJICKTPOHHBIX CpCACTB; YMETbH pacrio3HaBaTb CUMMCTPUTIO B
MPOCTPAHCTBE; YMETh PAcIiO3HABATh MMPaBUIIBHBIC MHOTOT'PAHHUKH;
YMETb OIEpPUpPOBATH IOHATHAMU: IIPAMOYIOJIbHAsA CHUCTEMA
TOYKH, BEKTOD,

KOOpJIMHAT, KOOPAWHATHI
CKaJSIpHOE TPOM3BEACHUE, YTOJ MEXAy BEKTOpaMH, CyMMa BEKTODOB,

KOOpAWHATBI BEKTOPA,

“MpOHN3BEACHUEC BEKTOPA HA YHCIO; HAXOAUTh C IIOMOIIBIO N3YYCHHBIX




dbopMyNT KOOPAMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKAY IBYMS
TOYKAMU;

- YMETh ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBo,
UK, Tpad HAa TUIOCKOCTH, YMEHHUE 3a/laBaTh M OIHCHIBaTH Tpadbl
Pa3IMYHBIMU CIIOCO0AMU; UCIIOIB30BATh I'Ppadbl MPHU PEIICHUN 33/1a4;

- yMETh CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: COYETaHUE,
MepecTaHOBKA, YHCIIO COYETaHWH, YHCIO TIEPECTAaHOBOK; OMHOM
HproToHA; yMETh MIPUMEHSITh KOMOMHATOPHBIC (AKTBI M PACCYKICHUS
TUTST pellieHus 3a/1a4;

- YMETh HaXOJUTh BEPOATHOCTH COOBITHI C WCIOJIb30BaHUEM|
rpaduYecKuX METOJOB; NPHUMEHSTh JUIsl PElIeHUs 3amad (popMyJIbl
CIOXEHUSI U  yMHOXEHHUS  BEpOSITHOCTEH, (GOopMylly  IOJHOH
BepOsTHOCTH, ¢opmyny bepHymnn, komOuHatopHbie (GakThl U
(GbopMysBI; OIEHWBATh BEPOSTHOCTH PEAIBHBIX COOBITHUN; YyMETh
ONEPUPOBATh TOHATHUAMM: CIydallHas BEJIMYWHA, paclpeeiIcHue
BEPOSTHOCTEH, MaTEMaTUUECKOE OXKUIAHUE, TUCTIEPCHUS U CTAHIAPTHOE
OTKJIOHEHUE CIIy9ailHOW BEMWYHHBI, (DYHKIUM paclpesesieHus] WU
[JIOTHOCTH  PaBHOMEPHOTO,  IOKA3aTEJIbHOTO M HOPMAJIBHOTO
pacrpeneseHuii;  yMeTb  HMCIOJIb30BaTh  CBOMCTBA  HM3YyYEHHBIX
pacnpeneneHuil Uil pelieHus 3a1a4; 3HaKOMCTBO C MOHSATHUSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIECIOBAaHUN; YMETH)
[PUBOJUTL MPUMEPHI MPOSBICHUS 3aKOHA OOJNBIIMX YHCET B
[IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJHO ONEpPUPOBATH MOHATUSAMU: IUIOWIATL (UTYPHI,
00beM (UTypbl, BETUUYMHA yIJ1a, PACCTOSIHUE OT TOYKU J0 IJIOCKOCTH,
PAcCTOSIHUE MEXIY HpPSAMBIMHU, PACCTOSHHUE MEXKIY ILJIOCKOCTAMM,
ionaab cepsl, WIONaAb MOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA,
MUIMHIpa, o00BeM  Kyba, MPSAMOYTOJbHOTO  MapajuleNenuena,
MUpaMU/bl, MPU3MBL, LWIMHIpA, KOHYyCa, IIapa; YMEHHUE HaXOIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYP




OK 04 D¢ dexTuBHO
B3aMMOJICMICTBOBAaTh U
paboTaTh B KOJJICKTUBE H
KOMaH/Ie

- TOTOBHOCTBH HpOTI/IBOCTOSITB NACOJIOTUH
PKCTPEMH3MA, HaIIMOHAJIM3Ma, KceHopoOuw,
I[I/ICKpI/IMI/IHaI_[I/II/I 110 COLIMaJIbHBIM, peJII/IFI/IO3HBIM,

[PacCOBBIM, HAIIMOHATBHBIM IIPU3HAKAM;
- copMHupoBaTh HPaBCTBEHHOE
THYECKOTO MOBEICHHS;

- TOTOBHOCTh K TPYAY,
MacTepCTBa, TPYAOIO0HE;

- CTaBHTh MpPOOJNEMBI W 3a/a4d, IOMYCKAIOIIHe
QIBTCPHATHBHBIC PEIICHUS;

- BIIQJIETh PA3IMYHBIMHU CcrocoO0aMu OOIIEHUS ||
B3aUMOJICHCTBHS,

--apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMST4aTh
KOH(DITUKTHBIC CUTYAIUH;

- pa3BEepHYTO M JIOTMYHO H3JIarath CBOIO TOYKY)

CO3HaHME,

OCO3HAaHHUEC IICHHOCTH]

S3pCHHA C  HCIIOJIB30BAHHUEM  SA3BIKOBBIX  CPCICTB;
COBMCCTHaAA OCATCIBHOCTD:
- IIOHUMAaTb W  HUCIOJB30BAaTh IPEHUMYIICCTBA

KOMaHJIHOW ¥ WHIWBUAYyaIbHON pabOTHI; - BHIOMPATH
TEMATUKy ¥ METOJIbl COBMECTHBIX JCHCTBHHA C Y4ETOM
0OITUX HMHTEPECOB M BO3MOXKHOCTEH KaXJOTO HJICHA
KOJUICKTHBA; - KOOPJAMHUPOBATH M BBIITOJIHATH paObOTy B

YCIOBUSAX pealibHOTO, BUPTYaJIbHOTO u
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- chopMupoBaTth CaMOKOHTPOJIb, YMETh

[IPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE,
CIOCOOHOCTh ~ aJalTUPOBATBCS K  3MOIMOHAJIbHBIM
M3MEHEHHSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

- copMUpoBaTh COLlMaJIbHBIE HaBBIKU,
BKJIFOYAIOIIME CIIOCOOHOCTh BHICTPAUBATh OTHOILIEHUS C
NPYrUMH JIHOABMHU, 3a00THTHCS, NMPOSBIATh UHTEPEC U
paspematb KOHQUIMKTBI; - CPOPMHUPOBATH MPUHSATHIE
MOTHBBI M apTYMEHTBI IpYTUX JIO/IeH NpU aHaIu3e

- pE3yIABTAaTOB NEATEIBHOCTH

YMETh  OINEPHPOBATh MOHATUSAMH: CIy4ailHBIH  ONBIT |
cllydyailHO€ COOBITHE, BEpPOATHOCTh CIY4allHOTO COOBITHS; YMETH)
BBIUUCIIATH BEPOSITHOCTH C HCIIOJIb30BAaHUEM TpapUUECKHX METOOB;
OpUMEHSATh  (OPMYJIBI  CIIOKEHUST ¥ YMHOXEHHUS BEpOSITHOCTEH,
KOMOWHATOpHBIE (aKThl U (GOPMYJBI MPU PEUICHUHU 3a]ad; OICHUBATH
BEPOSTHOCTH pEAbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4ailHBIMY
BEIMYMHAMHU; YMEHHE TPHUBOJUTH NPUMEPHI TPOSBICHUS 3aKOHA
0OJIBIINX YKCEI B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSX;

- yYMETh CBOOOJHO ONEPUPOBATHh TMOHATHAMHU: CTEIEHb C IIEIBIM
MoKaszaTtejieM, KOpeHb  HaTypaJbHOW  CTENEHH, CTENeHb
pallMoOHALHBIM ~ TOKa3aTelleM,  CTeNeHb C  JICHCTBHUTEIBHBIM
(BeIleCTBEHHBIM) IMOKa3aTeneM, Jorapudm uucia, CUHYC, KOCUHYC U
TAaHTEHC TPOU3BOJIBHOTO YHCIIA;

YMETb CBOOOJHO OINEpUpOBaTh MOHATHAMH: Trpaduk QyHKIUH,
oOpatHast GyHKUMSA, KOMMO3ulus (QYHKIUH, JuHelHHas (QyHKIus,
KBagpaTHuHas (yHKIHs, cTereHHass (PYHKIHS C LENbIM MOoKa3aTeseM,
TPUTOHOMETpHYECKHE (YHKIIMH, OOpaTHbIe TPUTOHOMETPUIECKHUE
GyHKIIMK, TIOKa3aTelbHas W Jorapudmuyeckas (QyHKIUH; yMEThb
cTpouTh rpaduku (YHKIHNA, BBITOIHATH MpeoOpazoBaHus TpaduKoB
byHKIUHT;

- yMEThb HUCHOJb30BaTh TIpaduku (YHKUMH Ui HU3Yy4EHUs
[POLIECCOB U 3aBUCHMMOCTEN IMPU PEIEeHUM 3a/1a4 U3 APYTUX y4eOHBIX|
PEIMETOB U U3 PeabHOM KU3HU; BBIPAXKATh

(opMynaMu 3aBUCUMOCTH MEX/1y BETMUNHAMU;

- CBOOOJIHO ONEpUpPOBATh MOHATUSAMM: YETHOCTb (DYHKILHH,
HNEPUOJNYHOCTD (YHKIMH, OIPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTH)
byHKIUY, SKCTpeMyM (yHKIMH, HanOOoJIbIIee U HAaUMEHbIlIee 3HAUCHUS]
(GYHKIUY Ha TPOMEXYTKE; YMETh IPOBOAUTH HCCiel0BaHUE (DYHKIIUY;
- yYMETh HCIOJb30BaTh CBOICTBa W rpaduku (GyHKUUH 15
peleHUsl ypaBHEHHWH, HEpaBeHCTB M 3aJad C [apaMeTpaMu;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA peEIICHUH]
YpaBHEHMI, HEPAaBEHCTB U UX CHUCTEM;

YMETh CBOOOJHO ONEPUPOBAThH MOHATUSAMU: TOUKA, MpsiMasi, IIIOCKOCTb,
POCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH yroJ, JBYIpaHHBIA Yroul,
TPEXTPaHHBIH yrod, nepeceKaroruecs, napaJiesibHble y
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CKPELIUBAIOIIMECS IPSAMBIC, NApAJUICIBHOCTh U MEPIICHAUKYIAPHOCTD,
MPSMBIX U INIOCKOCTEH, YrOJI MEXAY MPSMBIMU, YTOJI MEXAY IIPAMOU |
[IJIOCKOCTBIO, YTOJl MEXKJy IUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh IIpY
peIIeHNH 3a/1a4 U3y4eHHbIe (PAKThl U TEOPEMbI IUIAHUMETPUH; YMEHUE
OIICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpE; YMETh
OIIEPUPOBATH IOHATUSAMU: MHOTOI'DAHHMK, CEUYEHHWE MHOIOTPAaHHUKA,
NpaBUIbHBI ~ MHOTOTpAaHHHWK, Tpu3Ma, nupamuaa, ¢urypa wu
MOBEPXHOCTh BpalICHHS, IMJIUHAP, KOHYC, miap, cdepa, pa3BepTka
MTOBEPXHOCTH, CEYEHHUS KOHyCAa W IWIMHJAPA, NapajulesIbHbIE OCU WIIH|
OCHOBAHHIO, CEYEHHE Ilapa, IUIOCKOCTb, Kacaromascs cdepsl,
LUJIUHAPA, KOHYCa; YMEHWE CTPOUTh CEYEHHE MHOTOIPAaHHMKA,
n300pakaTb MHOTOTPAaHHUKHU, (UTYphl U TIOBEPXHOCTHU Bpalll€HUs, X
CE€YEeHHs, B TOM YHCJE C IOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHHE
NPUMEHSTh CBONCTBA TIE€OMETPHUYECKUX (QUIyp, CaMOCTOSTENIHLHO
dbopMynupoBaTh ONpENENIEHUsS HU3ydyaeMbIX (UTyp, BBIIBUTAThH
CUIOTE3bl O CBOMCTBAX M IMpPH3HAKaX TIeoOMeTpuueckux uryp,
000CHOBBIBaTh ~ WJIM  ONpOBEpraTh  HX; yMEHHUE  IPOBOJUTH
K1accupukanuio (GUryp Mo pa3iMyHbBIM [PU3HAKaM, BBINOJIHSATH)
HE00XOIMMBbIE JTONOJHUTENbHbBIE OCTPOSHUS
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OK 05 OcyecTBisThb
YCTHYIO U TTUCBMEHHYIO
KOMMYHHUKAIHIO Ha
rOCyJIapCTBCHHOM SI3BIKE
Poccutlickoit ®eaeparnuu ¢
YIeTOM 0COOCHHOCTEH
COLUAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

- IIPpUHATH TpaAULIUOHHBIC
o0I11eYeIoBeYECKHe T'YMaHHUCTHYECKUE
IeMOKpPATHYECKUE [IEHHOCTH;

- COBCPHICHCTBOBATH SA3BIKOBYIO M YUTATCIILCKYIO
KyJbTYpy KaK CpEACTBAa B3aUMOJCHUCTBUA MEXKY)|
JIFOAbMU W ITO3HAHUA MHPA,

- OCO3HATh IIEHHOCTH HAYYHOW JIESATEIBHOCTH,
I"OTOBHOCTB OCYHICCTBJIATDH IMPOCKTHYIO 51
MICCIIEI0BATENILCKYIO ICSITEEHOCTD

VHIWBUyaJIbHO U B IPYIIIIE;

- BHOCUTH KOPPCKTUBBI B JACATCIIBbHOCTD,
OILICHUBATbH COOTBETCTBUEC PE3YJILTAaTOB oeJsiM,
OLICHUBATb PUCKHU HOCHC}ICTBI/IfI JACATCIIBHOCTH,

- BJIaJIeTh HaBBIKAMH y4eOHO-MCCIIEI0BATENHCKON
158 HpOCKTHOI\/II JACATCIIBHOCTH, HABBIKAMH PA3pPCIICHUA

u

mpooeM;

- co3JaBaTh TEKCThl B DPa3NMYHBIX (opmarax c
y4eTOM  Ha3Ha4YeHWss HHGOpMAIMK ¥ IIeJICBOU
AyIUTOPHH, BBIOMpast ONITUMAJIBHYIO bopmy)|

[pe/ICTaBICHNS U BU3yalH3aluy;
- BJIaJIETh HaBBIKAMHU MTO3HABATEIbHON pediiekcun

KaK OCO3HAHUA COBEpIIIAEMBIX  JCHCTBUIA u
MBICITUTEIBHBIX — TPOILIECCOB, HMX  PE3YJIbTaTOB |
OCHOBAaHUH

HanlMOHAJIbHBIC, |-

YMETh ONEPUPOBATH TOHATHUSIMHU: CpeaHee apudmeTuyeckoe,
MeraHa, HauOoJIbIliee ¥ HAaUMCHbBINEE 3HAUCHUS, pa3Max, JUCIIepPCHs,
CTaH/JIAPTHOE OTKJIOHEHHWE 4YHCIOBOrO HaOOpa; yMEHHE W3BIICKATH,
WHTEPIPETHPOBATh MHPOPMAIUIO, TPEICTABICHHYIO B TaOnMIaxX, Ha
muarpamMmax, rpadukax, OTpaXKarollyl CBOMCTBA PEATBHBIX MPOIECCOB
W SIBJICHUH; TPEACTaBIATh HHPOPMAIHMIO C IMOMOIIBI0 TAOIHI U
arpamMM;  HCCJIEIOBAaTh CTATUCTHYECKHUE JaHHBIC, B TOM 4YHCIIE C
MPUMECHCHHEM TpaQUISCKUX METOJIOB U IJICKTPOHHBIX CPE/ICTB;

- YMETh OIEPUPOBATH MOHATHSIMH: TOYKA, MpsMasi, TUIOCKOCTD,
MPOCTPAHCTBO, JIBYTPaHHBIA  yroJl, CKPCIIUBAIOIINECS TPSIMBIC,
MapauIeTbHOCTh U TIEPICHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, YroJ
MEXTy TPSIMBIMHU, YTOJ MEXKIY MPSIMOW M TJIOCKOCTBIO, YTOJl MEXKIY|
MIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE MEXKTY|
MPSIMBIMHU, PACCTOSTHAE MEXTY TUTOCKOCTSIMH;

- YMETh UCIOJIE30BaTh MPHU PEIICHUH 3a/1a4 W3YYCHHBIE (PaKTHI U

TEOpEeMbl TUIAHUMETPHUH, YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB
OKPYKAIOIIET0 MUPA;
- YyMETb  CBOOOJHO  ONEpUPOBaTH  TMOHATUSMHU:  CpEIHEe

apudMeTHIecKoe, MeauaHa, HauOoJIbIIee W HAaWMEHbINEEe 3HAYCHUS,
pasmax, JUCIIepCHs, CTaHIAPTHOE OTKIOHEHWE ISl OIHCAHUS
YUCJIOBBIX JAHHBIX; YMETh HCCIEAOBaTh CTATUCTUYECKUE NaHHBIC, B
TOM 4YHUCJI€ C NMPUMEHEHHEM TrpadUuecKUX METOJOB M DJIEKTPOHHBIX
CpPeICTB; TpaUYEeCKd WCCIEIOBATh COBMECTHBIC HAONIOJACHHS
[MOMOIIIBIO JarpaMM pacCeHBaHUS U JTUHEHHOU perpeccun
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OK 06 IIposBisATh
rpaXKJaHCKO-
[aTPUOTUYECKYIO ITO3ULIUIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE IOBEJICHUE HA
OCHOBE TPaIULIUOHHBIX
00I1eYeIOBEYECKIX
IIEHHOCTE, B TOM YHCIIE C
y4eTOM TapMOHHU3ALNN
MEXHAIIMOHAIbHBIX U
MEXPETUTHO3HBIX
OTHOILIEHUW, TPUMEHSATh
CTaH/IapThI
AHTUKOPPYIIIHOHHOTO
MOBEACHUS

- TOTOBHOCTh K  aKTHUBHOM  JIEATCILHOCTH
TEXHOJOTMYECKOW W COLUUAIIBHOW HaNpaBJICHHOCTH,
CII0COOHOCTD WHULUUPOBATb, IJIAHUPOBATh "
CaMOCTOSITEILHO BBINIOJIHATH TAKYIO AEATEIbHOCTD;

- IJIJAHUPOBATh W  OCYILECTBJSATH JCHUCTBHUS B

OKpYXalollled CcpeAe Ha OCHOBE 3HAHWs Leled
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA,
- CaMOCTOSITEIIHO OCYIIECTBIIATh

[MO3HABATEIBHYIO JESTEIHHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7aud B

00pa3oBaTeNIbHON  JEATETBHOCTH M >KHU3HEHHBIX
CUTYyallUAX,
- CHocoOCTBOBATH (bopMUPOBAHUIO u

[IPOSIBJICHUIO IIUPOKOW 3PYIUIUMU B Pa3HbIX OONACTAX
3HAHMM, TOCTOSIHHO MOBBIIIATH CBOII 00pa30BaTENIbHBIMN
1 KyIbTYPHBI YpOBEHB; - COPMHUPOBAThH, Pa3BUBATh
CIOCOOHOCTh MOHUMAaTh MHUpP € HO3MLIUU JAPYroro
YEIIOBEKA

YMETb pellaTh TEKCTOBBIE 33Jjaul Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, JOJIM M YacTH, Ha JBIKEHHE, padOTy, CTOMMOCTH
TOBapOB M yCIYI, HAJIOIH, 331a4l U3 00JIaCTH yIpaBJIEHUS JUYHBIMU U
ceMEeWHbIMH (MHAHCAMH); COCTABISATH BBIPAKCHHSA, YPaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBbl II0 YCJIOBHIO 3aJadd, HCCIEA0BATh
[10JIy4EHHOE PEIICHNUE U OLIEHUBATh IIPABIONIOJ00HOCTh PE3YIbTATOB; -
- YMETh OIIEPUPOBATH NOHATUSAMH: OIPEICIICHHE, aKCHOMa, Teopema,

CIIEZICTBUE, CBOMCTBO, IIPU3HAK, JIOKA3aTelIbCTBO, PABHOCUIIBHBIE
(bopMyIUPOBKHY; YMETb (dbopmMynupoBarth obOpaTHOe )51
[IPOTUBOIOJIOKHOE  YTBEPXKJIEHUE,  MPUBOJAUTH  INPUMEPHl U

KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJI MaTeMaTWYeCKOW WHIYKINH;
[POBOAMTH JOKAa3aTENbHbIE pACCYXKJEHUS NpU pElIeHUuu 3ajad,
OIICHUBATh JIOTUYECKYIO MTPaBUIIBHOCTh PACCYXKICHHUI;

YMETb CBOOOJHO OINEpPUPOBaTh MOHATHSAMU: IOCIEI0BATENbHOCTb,
apumeTrnyeckass  MpOTpPeccHsi,  IeoMeTpuYecKas  Iporpeccus,
OecKOHEYHO YOBbIBaOIlasgs TreoMeTpuyecKkass MpPOrpeccusi; yMeTb
3aJaBaTh  IOCJENOBAaTEJIbHOCTH, B TOM 4YHCI€ C  IOMOUIBIO
PEKYPPEHTHBIX (OPMYIT;

- - YMEThb BBIOMpATh MOJIXOISAIIMA METOJ AJsl peUleHHs 3aJayu;
MOHMMAaHHE 3HAYMMOCTH MAaTeMAaTUKH B HW3YYEHHUU TPUPOIHBIX M|
OOILIIECTBEHHBIX TMPOIIECCOB U  SIBICHUH; YyMEThb Ppaclo3HaBaTHh
MPOSIBICHUE 3aKOHOB MAaTeMaTUKU B MCKYCCTBE, YMEThb HPHUBOIUTH
[pUMEPbl MATEMATUYECKUX OTKPBITUH POCCUUCKOH UM MHUPOBOMU

MaTeMaTHYeCKOM HAayKH
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OK 07 CopeiicTBoBaTh
COXPAHEHHUIO OKpYXalolIeH
Cpelibl, pecypcocOepeKeHuUIO,
[IPUMEHSTH 3HaHUsI 00
M3MEHEHUU KJIMMaTa,
[IPUHLIMIIBI OEPEKITUBOTO
MPON3BOICTBA, 3((HEKTUBHO
NIECTBOBATH B UPE3BbIYANHBIX
CUTYaIUIX

HC IIPUHHUMATb I[CflCTBPISI, MMPpUHOCAIINE BpPC
OKpYKalollel Cpele;

- YMETh  TPOTHO3MPOBATH  HEOIArOMPUSTHBIC
DKOJIOTUYECKHE  TIOCIHEACTBUA  MPEINPUHUMAEMBIX|
IeMCTBHIA,
MpeA0TBPAILATh UX;

pacUIupuTh  OMBIT JAESITEIBHOCTU

PKOJIOTMYECKON HalpaBIeHHOCTH;
paszpabatrbeiBaTh IUIAH pPEUICHUS MPOOJIEMBbl C

MpoheCCHOHANTBHYIO CPEY;

YMETb ICPEHOCUTH 3HAHUA B MO3HABATCIIBHYIO U
IMPAKTUICCKYIO oOiactu KHUBHEACATCIBHOCTHU,
npeajiaratb HOBBIC IMPOCKTHI, OLICHUBATL UICHU C|
MO3UIIMM HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOU
3HAYNMOCTH,

JlaBaTh OIIGHKY HOBBIM CHTYallUsiM, BHOCHTH
KOPPEKTHBBI B ICATEIILHOCTh, OIICHUBATh COOTBETCTBHE
PE3yIbTATOB LIEIISIM.

y4eTOM aHaJii3a HMEIONIMXCS MAaTepHalbHBIX U
HEMaTepPHAJIHLHBIX PECYPCOB;

- OCYIIIECTBIISITh  IEJICHANPABICHHBIA  TOWCK|
MepeHoca CpeACTB H  CHOCOOOB  JCHCTBUSL B

YMETh ONEpUPOBATh TMOHATHAMHU: (DYHKIHSA, HENpepbIBHAS
(GyHKIUSA, MPOU3BOAHASA, MEpPBOOOpa3Hast, ONpENeNCHHBI HWHTErpa;
YMETh HAaXOJHUThb HMPOHU3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIMHA, UCIIONb3Ys
CIpaBOYHBIC MaTEpUANbl; HUCCIENOBAaTh B MPOCTEHIINX CIIydasx|
(GYHKIIMM Ha MOHOTOHHOCTH, HAXOIWTh HAaUOOJBIINE W HAUMEHBIINE
3HayeHus  (QyHKUWH;  CTPOUTHh  TpauKH  MHOTOWIEHOB
WCTIOJIb30BAHMEM ammapaTa MaTeMaTHYeCKOro aHajii3a; MPHUMEHSTH
MPOM3BOJIHYIO TPH PEUICHUH 33/1a4 Ha JBIKEHHE; PellaTh MPAKTUKO-
OpHEHTHPOBaHHBIE 3a7ayll Ha HauOOJBIINE M HAaWMMEHBIINE 3HAYCHUS,
Ha

HAXOXJICHHUE TYTH, CKOPOCTH M YCKOPECHHUS;

YMETh OTIEPHPOBATH MOHSATHSIMH: JBW)KEHHE B IPOCTPAHCTBE,
noMo0HBIe (UTYPBI B TPOCTPAHCTBE, HCIIOJIB30BaTh OTHOIICHUE]
rioniaied moBepxHocTel U 00BEMOB MOJOOHBIX GUTYp MPHU PELICHUMY]
3ajay;

YMETh BBIYHCIATE TEOMETPUYECKHE BEITUYNHBI
IO b, 00BEM, TIOIA/Ib TOBEPXHOCTH),

UCTIONB3Ys M3y4eHHbIE (POPMYIIBI U METOIBI;

YMETh OIEpUPOBATh TMOHATHSAMHU: HEHPEPHIBHOCTh (YHKIIHH,
acuMOTOTHl Tpaduka (GyHKIUHM, TepBas W BTOpas INPOU3BOJIHAS
(GYHKIIUHA, TEOMETPHUYECKHMH U (U3HYECKHUH CMBICI TPOW3BOIHOM,
nepBooOpa3Hasi, OTpeIeICHHBI HHTETPAJ; YMETh HaXOIUTh

- JJINHA, 0J1,
( yr
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acUMINTOTHl rpaduka (YHKIWH; YMEHHE BBIUMCIATH IPOHU3BOIHBIC
CYMMBI, NTPOU3BECHHUS, YACTHOTO U KOMIIO3UIMH (DYHKIIHMIA, HAXOJUTH)
ypaBHEHHE KacaTesbHOH K rpaduky QyHKINH;

- YMETb  HUCIOJIb30BaTh IPOU3BOJHYIO JJIs  HMCCIEAOBAHUS
(GyHKUMM, Ul HaXOXIEHHUSI HAWIYYIIEro PElleHUs B NPUKIATHBIX, B
TOM YHCJIE COLMAIBHO-OKOHOMHUYECKMX M (PU3MYECKHX 3aJadax, JUis
ONPEIENIEHUsI CKOPOCTH U YCKOPEHHUS; HaXOAUTh IJIOLAAU U O0ObEMB]
(Guryp c noMoIbl0 UHTErpasa; NPUBOJUTH IPUMEPH MATEMATUYECKOTO
MOJETUPOBAHUS C MOMOIIBI0 TG depeHIInaIbHbIX YPaBHEHHUI;

- yMETb CBOOOJIHO OIEPUPOBATh MOHATUSAMHU: MNPSIMOYTOJIbHAS
CUCTEMa KOOpPJIMHAT, BEKTOP, KOOPAMHATBHI TOYKH, KOOPIAWHATH
BEKTOpa, CyMMa BEKTOpPOB, IIpOM3BEJEHUE BEKTOpa Ha YHUCIIO,
pa30XKeHue BeKTopa Mo 0a3zucy, CKalIsIpHOE MPOU3BEIECHUE, BEKTOPHOE
[POU3BEJCHUE, YroJl MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTH
BEKTOPHBI U KOOPJAMHATHBIA METOJ JUIsl pEelIeHHs] FeOMETPHUECKUX|
3a/a4 ¥ 33/1a4 IpYTux y4eOHBIX MPEAMETOB; ONEPUPOBATH MOHATUSMU:
Matpuiia 2X2 u 3X3, onpeaeauTeab MaTPULlbl, TEOMETPUUYECKHUI CMBICH]
OTpeAETUTENS
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JJUCHUILJINHBI

OVYIL.03.Y MATEMATHUKA

2.1. O6bem yueonoro npeamera OYIL.03.Y MaremaTuka u BUAbI y4eOHOii padoThI

Bua yuedHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIIIHHbI 273
OCHOBHOE COJIep:KaHue 192
BT. U..

TEOPETUYECKUE 3aHATHS 112
MPAKTUIECKHUE 3aHATHS 80
npogeccuoHaIbHO OPUEHTHPOBAHHBIE 3AHATHUS 32
BT. U..

MPaKTUYECKHUE 3aHITHS 32
caMoCTOsITe/IbHAsA padoTa 45
IMpome:kyTouHasi aTTecTanus (3K3aMeH 2 ceMecTp) 4




2.2 TemaTn4yeckuii IVIaH U coAep:KaHNe y4eOHOH TUCHUIINHBI

O0beMm, akaj.

9/ B TOM
qHucJae Koabl koMneTeHI Ui,
HaumeHnoBaHn
¢ pasIeNoB 1 Conepxxanue y4eOHOro Marepuasa v (popMbl OPraHu3aAUMHU AeITeIbHOCTH B (popme (popMmupoBanuio
Tem 00yyarImuxcsi NPaKTHYECKO | KOTOPbIX CIocoOCTBYeT
i 3JIEeMEHT MPOrPaMMbl
MOAr0OTOBKH,
akaji. 4
1 2 3 4
BBenenue 2
Marematuka B HayKe, TEXHUKE, OKOHOMHUKE, WH()OPMAIMOHHBIX TEXHOJOTHUAX W 2 OK1,0K 2, 0OK 3, OK 4,
BBeaenue MpaKTUYECKOW aAesTenpbHOCTH. Llenn W 3amaum WM3ydyeHHs] MATeMaTUKU TPU  OCBOCHHH OK 5, OK 6, OK 7
npodeccuii CI1O u cnermansHoctert CI1O.
Paspea 1. IToBTOpEHHE Kypca MATEMATHKH OCHOBHOM IIKOJIbI 8
Coaepxxanue yueOHOIro MaTrepuasa 8 OK I, OK 2, OK 3, OK 4,
JIeKIMOHHOE 3aHsATHE. 2 OK 5, OK 6, OK 7
1. Yucna u Beraucnenus. Boeipaxkenus u npeoOpa3oBaHus
IIpakTHYeckoe 3aHATHE. 4
Tema 1.1 1. JleWicTBusT Haa TOJIOKUTEIBHBIMA M OTPUIATCIBHBIMUA YHCIAMH, OOBIKHOBEHHBIMH U
Yucaa u JECATUYHBIMH ApoOsiMu. J[ecTBHS CO cTEeTeHIMH, (POPMYJIIBI COKPAIICHHOTO YMHOYKCHHUSI.
BbIYMCJICHUs. | 2. Berancienus u npeoOpa3oBaHus. YpaBHCHHS M HEPABEHCTBA.
Bripaxxkenus IIpodeccuoHaATbLHO-OPHEHTHPOBAHHOE COJIePKAHNE 2
npeoOpa3oBan | 1. IlpakTuko-opueHTHpOBaHHBIE 3a/layll B Kypce TIeOMETpUM Ha IuIocKocTu. [Ipocthie
us MPOIICHTBI, pPa3HbIe CMOCOObI WX BhIuMCIeHUsA. COXKHBIE TPOILEHTHL. Pemenue 3amau
npoheCcCHOHAIBHOTO XapakTepa
Pazgen 2. 2. Auireopa 36
Conepxanue y4eOHOro Marepuasia 4 OK 1,0K 2, 0K 3, OK 4,
Tema 2.1. JleknmoHHoe 3aHATHE. 2 OK 5, 0K 6, OK7
Pasputne 1. Ilensie u pannoHanbHbIe yncia. JlelicTBuTenbHbIe Yncia. KoMIiekcHbie Yrcha.
MOHATHA O | T]pyGnusKEHHBIE BHIYUCIEHHUS.
Huncae IIpakTnueckoe 3ansTHE. 2

1. ApI/I(I)MeTI/ILICCKI/IC JEeHUCTBUSA Hal qucCiIaMH, HaXO0XIACHHUC HpI/I6J'II/I)KCHHBIX 3HA4YCHUH
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BEIMYMH W TOTPEIIHOCTEH BBIYMCICHUN (20COMIOTHOM W OTHOCHUTEIBHOMN), CpaBHEHHE
YHUCJIOBBIX BBIPAKCHUM.

Tema 2.2.
Kopuu n
CTeNeHu

Conepxxanue yueOHOro Marepuaja

20

JleKIIMOHHBbIE 3aHATHS.

KopHu u crenenu.

1. Kopuu HaTypaibHOM CTENEHW M3 uuciaa U UX cBoilcTBa. CTENeHH C palruOHaTbHBIMHU
MMOKa3aTeIIsIMH, UX CBOMCTBA.

2. CremeHu ¢ JCHCTBUTENBHBIMH TOKa3aTelssMd. CBOWCTBA CTENEHU C JACHCTBHUTEIHHBIM
[IOKa3aTeJIeM.

IIpeoOpa3oBanue ajredpanyecKux BbIpaKeHHU .

3. Ompenenenne mnokazareabHOW (QyHKIuU. Vcmonp30BaHWE €€ CBOWCTB TPU PEIICHUU
ypaBHEHUN W HepaBeHCTB. [IpeoOpa3zoBaHue palMOHAIBLHBIX, UPPALMOHATBHBIX, CTEIIEHHBIX,
MOKa3aTeIbHBIX BHIPAKCHUMN.

IIpakTHYeckne 3aHATHSA

1. Beiuncnenue u cpaBHeHHE KOpHEW. BhinoHeHne pacyeToB ¢ pajiuKagaMu.

2. HaxoxnieHre 3HaYeHH CTETIeHEeH ¢ pallMOHAIHBIMU TIOKa3aTesiMi. CpaBHEHHE CTETICHEH.
[IpeoOpa3oBanust BeIpa)KE€HUH, COAEpKAIIUX CTETIEHH.

3. Pemmenue upparpioHaIbHBIX U TIOKA3aTEIbHBIX YPABHEHUH.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COICPKAHME

IIpakTnueckoe 3ansTHe. [lokazarenpHble U CTENIEHHbIE (PYHKIUU B IPAKTHUKO-
OPUEHTUPOBAHHBIX 3a7a4ax

CamocrosiTesqibHasi padoTa 00y4arOIMXCs

1. IIpopaboTka yueOHOM TUTEpaTyphl, KOHCIIEKTA IO U3y4aeMOl TeME;

2. Pemienue 3a7a4 1o u3ydaeMon TeMe.

3. IlogroroBka nokianoB Ha TeMbl «Iloka3aTenbHbIC U CTEMIEHHBIE (PYHKITUU B MMPAKTHKO-
OPHEHTHPOBAHHBIX 3a/1auax», «[[puMeHeHNe CIOKHBIX MTPOIICHTOB B 3KOHOMHYECKHX
pacdeTax 3a1a4 npopeCcCHOHAIBHON HANTPaBICHHOCTH

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

Tema 2.3.
Jlorapugmel

Copepxanue y4eOHOro Marepuasa

12

JIeKnnoOHHbIE 3aHATHA.

1. Jlorapu¢m uucna. OcHoBHOE Jorapu(MUUecKoe TOXKAeCTBO. JlecsaTudHble U HaTypajlbHbIE
Jorapu(mBeI.

2. ITpaBuna nevictBuii ¢ norapudmamu. Ilepexo s K HOBOMY OCHOBAHHUIO.

IIpakTHYecKkne 3aHATHA

1. HaxoxxaeHue 3HadyeHuil norapudma mo npousBoibHOMY OcHoBaHHUIO. Ilepexoa oT ogHOrO
OCHOBaHMA K JApyroMmy. Belumcnenue u cpaBHeHHue jorapudmon. JlorapupmupoBanue u
IIOTEHIIUPOBAHUE BBIPAKECHUN.

2. Pemienue norapuMuuecKux ypaBHEHUH

18

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




IIpeoOpa3oBanue anredpandecKuX BbIPaKEeHMIA.
3. ITpeoOpa3zoBanue sorapu(pMUUECKUX BBIPAKECHUII.

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJIEPKAHUE

IIpakTHyeckoe 3aHsITHE. 2
1. Jlorapudmsl B npupoze u texuuke. [Ipumenenne norapudma. Jlorapudmuyeckas cruupab
B nipupoje. Ee MaTemarnueckue CBOWCTBA.
Paznen 3. OCHOBBI TPUTOHOMETPHH 30
Conepxxanue yueOHOro MarepuaJja 4
Tema 3.1. JIeKIMOHHOE 3aHsITHE. 2 OK 1, OK 2, OK 3, OK 4,
OcHoBHbIE 1. Panuannas Mepa yria. BpamarensHoe nsumxenue. Tpuronomerpuueckue GpyHkiuu. Cunyc, OK 5, OK 6, OK 7
MOHSITHUSI KOCHHYC, TAHT€HC M KOTAHT€HC YHCIIA.
Tpuronomerpu | IlpakTuyeckoe 3aHsiTue. 2
u 1. M3obOpakeHue yriioB BpalIeHUS HA OKPY)KHOCTH, COOTHECCHHE BEIMYMHBI YIJIOB C €Tr0
pacIoNoKeHueM
Copep:xaHue y4e0OHOro marepuaJja 4
Tema 3.2. JlekunoHHoe 3aHsITHE. 2
OcHOBHbBIE 1. ®opmyner mnpuBeneHus. Dopmynsl crnoxeHus. Dopmynbl  yaBoeHHA. DOPMYITBI
TPUTOHOMETPH | TTOJIOBHHHOTO YTJIA.
yecKue IIpakTHyeckoe 3ansTHE. 2
TOKIECTBA 1. TlpuMeHeHHE OCHOBHBIX TPHUTOHOMETPHYECKUX TOXKICCTB JUIS BBIYMCIICHUS 3HAYCHHM
¢dbynkiui. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKIECTBA, (DOPMYIIBI CIIOKEHHS, YABOCHHUSI.
Tema 3.3. Conepxxanue y4eOHOIro MaTepuasa 4
IIpeoOpa3oBan | JlekumoHHOe 3aHsATHE. 2
usi [IpeoOpa3oBanre cymMmbl B TMPOU3BEACHHE U MPOU3BEIACHHS B CcymMMy BoipaxkeHnue
NPOCTEHINAX | TPUTOHOMETPUUECKUX (PYHKIIMI Yyepe3 TAHTE€HC MOJIOBUHHOTO Yriia
Tpuronomerpu | [lpakTuyeckue 3aHATHSA 2
YeCKUX [IpeoOpa3oBaHre TPUTOHOMETPUICCKUX BBIPAKCHUH, PYHKIIHA.
BbIpasKeHU i
Conepxanue yueOHOro Marepuasia 18
Tema 3.4.
JleKIIMOHHOE 3aHATHE. 8
Tpuronomerpu N
qecKite 1. IIpocreiime TPUrOHOMETPHUYECKUE YPABHCHHS.
2. TpuroHoMeTprUYecKre HEpaBEHCTBA
YPABHEHIH I 5 OOpatHble TpUrOHOMETpUYeCcKHe (PYHKIUU: apKCUHYC, apKKOCHHYC, apKTaHI'€HC
HEepaBeHCTBA

4, HpI/IMeHCHI/IC O6IJ.[I/IX MCTOJZOB PCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB
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IIpakTHYecKkHne 3aHATHSA

1. Pewrenne IIPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHUM. IIpocreimue
TPUTOHOMETPUYECKUE HEPABEHCTBA.

2. Ilpocreiimme  TPUTOHOMETPHYECKHE ypaBHEHHsT H  HepaBeHcTBa.  OOpaTHbBIE
TPUTOHOMETpHUYECKHE (PYHKINHU: apKCUHYC, apKKOCHHYC, apKTAHT€HC.

CamocrosiTesibHast paboTa 00y4arOIMXCcst 6
1. IIpopaboTka y4eOHOMI TUTEPATYpPhl, KOHCIEKTA M0 NU3y4aeMOi TeMe;
2. Pemienue 3a1a4 1o u3y4aeMou Teme.
Paznen 4. DyHKIUH, UX CBOIICTBA U rPpauKn 26
Conepxxanue yueOHOro Marepuasa 8
JleKIIMOHHOE 3aHSATHE. 2 OK 1,0K 2, 0K 3, OK 4,
DYyHKIUN U UX CBOMCTBA. OK 5, 0K 6, 0K 7
1. Ompenenenust (QyHKUMH, UX OOJACTb ONpPENENECHHUS W MHOXKECTBO 3HaueHUM; Tpaduk
(GyHKIMY, TOCTpOEHHE rPaUKOB PYHKUNMN, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOaMHU.
MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAHWYEHHOCTH, MEPUOTUYHOCTh. [IpomexyTkn
Tema 4.1 BO3pacTaHusi M YOBIBaHWs, HaWOOJbIIee W HAMMEHBIIECEC 3HAYCHHUS, TOUKH OKCTPEMyMa.
DyRKIH, 1X I'padmueckas wmHTeprperamus. [IpuMepsl (QYHKIIMOHANBHBIX 3aBUCHMOCTEH B peaTbHBIX
cﬁoﬁcnszi | TPoleccax M SABICHHUSX. Apudmernueckue omneparun Hag QyHKIusAMEA. CroxxHas QyHKIHS
(KOMMO3HIHS).
rpagpuxku N N N
O6macte ompezneneHuss w 00JacTh 3HA4YeHWH oOpatHOW QyHknuu. ['paduk oOpaTHOU
byHKINH.
IIpakTHYeckne 3aHATHSA 4
1. Ompenenenue ¢ynkiuid. Iloctpoenne u ureHue rpadukoB GyHku. MccnemoBanue
¢byakuun. CBOWCTBA JMHEWHOW, KBAJApPAaTUYHOM, KYCOYHO-JIMHEWHOW M JPOOHO-THMHEHHON
¢byukuuii. HenpeposiBHbie U epuoanyeckue GyHKIUH.
2. O6partHbie HYHKIIUU U UX TpaduKy.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIePKAHNE
IIpakTH4eckoe 3aHATHE. 2
1. Ilpumepsl 3aBUCUMOCTEH MEXIy MEPEMEHHBIMU B pPEaJbHBIX MPOIECCaX M3 CMEKHBIX
mucuuminH. Onrcanne TPOU3BOJCTBEHHBIX MTPOLIECCOB C MOMOIIBIO IpaduKoB PyHKIUI
Tema 4.2. Copepxanue yueOHOro Marepuasa 18
Crenennble, | JleknmoHHoe 3aHATHE. 8
nokazarejibHbl | 1. OmnpeneneHust CTENEHHBIX, MOKA3aTENbHBIX, JOTApUPMUUIECKHX (YHKIIMH X CBOHCTBA U
e, rpaduky.
Jorapudmuuec | 2. OnpeneneHre TPUTOHOMETPUUYECKUX (DYHKIIMU UX CBOMCTBA U TPa(UKH.
KHe 1 3. IlpeoOpazoBanus rpadukoB. [lapannenbHelii MepeHOC, CUMMETPHUSI OTHOCUTENIBHO OCEi
TPUTOHOMETPH | KOOPAUHAT M CHMMETPHUST OTHOCHUTEIBHO Hadajla KOOPJIWHAT, CHUMMETPHUS OTHOCHUTENIHHO
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YeCKue

IPSIMOM y = X, PACTSKEHUE U CKAaTHUE BJIOJIb OCEH KOOPAUHAT.

(pyHknnu. 4. T'apmonunueckue konebanus ¢GyHkiuu. [IpuMeHeHne cBONCTB (DYHKUMH A1 CpaBHEHUS
Oo0paTHble 3HaYCHUH TPUTOHOMETPUUECKUX (DYHKIIHIA, PEIICHUS] TPUTOHOMETPUYECKUX YpPaBHEHUIA.
Tpuronomerpu | IlpakTuyeckue 3aHATHS 2
yecKkHne 1. IIpeoGpazoBanus rpaduka ¢yHkiuuu. ['apmonndeckue konebanus. [lpuknanneie 3amaun.
pyHkuuun [TokazaTenpHble, JOTapU(PMUYECKHE, TPUTOHOMETPUYECKHE YPAaBHEHUS M HEPABEHCTBA.
OO6paTHbIE TPUrOHOMETpHUYECKHE (DYHKIUH.
IIpogeccuoHaIbLHO OPHEHTHPOBAHHOE COJIeP:KAHME
IpakTHyecKoe 3aHsITHE. 2
1. Ucnosp3oBanue CBOWCTB TPUTOHOMETPUYECKUX GyHKUMA B
npodeccroHalIbHBIX 3a7auax.
CamocrosiTesibHast paboTa 00y4yarommxcst 6
- [IpopaboTka yueOHOM aUTEpaTyphl, KOHCIIEKTA 110 U3y4aeMoil TeMe;
- Pemrenne 3aay mo nuzyyaemMon Teme.
- [logroToBka nokiana Ha Temy «ClloKeHHe rapMOHUYECKHX KOJIeOaHUi»
Pasne 5. IIpousBoaHast pyHKIUM U ee IPUMEHEHUE 37
Conep:xxanue yuyeOHOro marepuaja 21
JIeKIHOHHbIE 3aHATHS. 10 OK 1,0K 2, 0K 3, OK 4,
IlocienoBaTeILHOCTH. OK 5, 0K 6, 0K 7
1. CrocoObl 3amaHusi W CBOWCTBA YHCIIOBBIX mocienoBaTenbHOcTel. [loHATHE O TIpexerne
MOCJIETIOBATEIIbHOCTH. CymiecTBOoBaHUE npezaena MOHOTOHHOU OTpPaHUYEHHOM
MOCJIEI0BATEIbHOCTH.
Tema 5.1. 2. CymMmupoBaHue MoclefoBaTeNbHOCTe. beckoHeyHO yObIBaromias TIeoMeTpHuYecKas
IousiTHe IIPOrpeccus U ee cCymma.
npomspoxHoii | IIpon3BoxHasi.
®opmyapi | 3. [loHsATHE MPOM3BOIHOM GbyHKLINY, ee TeOMETPUYECKHI CMBbICI. YpaBHEHHE KacaTelbHOU K
npaBmiIa rpaduxy pynkuuu. [IponsBoaHbIe CyMMBbI, pa3HOCTH, IPOU3BEICHHS], YacTHbIE. [Ipon3BogHbIE
nuddepenmup | OCHOBHBIX ICMCHTAPHBIX QYHKIH.
OBAHUSL. 4. Onpenenenue cnoxxHoi pynkuuu. IIpousBoaHas cinoxxHo# QyHKIMU.
5. TloHsTEe NPOMU3BOJHON BBICIIETO MOPSIKA. [IpousBosHble 0O0paTHOM (QYHKUMH U
KOMIO3UIIUU (QYHKITHH.
IIpakTnyeckune 3aHATHSA 6

1. YucnoBas TOCIENOBATENBHOCTh, CHOCOOBI €€  3aJaHusi, BBIYMCICHHUS YJICHOB
IIOCJIEOBATEIBHOCTH. IIpenen  mocnenoBaTEIBHOCTH. beckoneuno  yObIBaromas
reOMETpHUYECKasl IPOrpeccusl.

2. IlpaBuna u dQopmynsl auddepeHnupoBanusi, TabIMIA MTPOU3BOJIHBIX 3SIEMEHTAPHBIX
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¢bynkuuit. [IponsBoHAsA U €€ TEOMETPHUECKUI CMBICI.
3. YpaBHeHHE KacaTeJIbHOU B 00IIEM BUJIE.

CamocrosiTesibHast paboTa 00y4aroIMXcst

1. IlpopaboTka yueOHOM UTEpaTyphl, KOHCIIEKTA 110 U3y4aeMOil TeMe;

2. IToaroroBka moknaga Ha TeMy «CBsI3b MEXK/Iy HEPEPHIBHOCTHIO U AU depeHInpyeMoCThIO
(YHKITMH B TOUKE»

Tema 5.2.
IIpumenenne
NMPOU3BOJIHOM

Conepxxanue yueOHOro Marepuasa

16

JlekunoHHbIE 3aHATHS.

1. TlpumeHeHHE TPOW3BOJHON K HCCICIOBAaHWIO (YHKIMHA M MOCTPOCHHIO TI'padHKOB.
[Ipumepbl UCHONIB30BAaHUS MPOU3BOAHOM JJIi HAXOXKJIECHUS HAWIy4dlero pelieHus B
MPUKIIAIHBIX 3aauax.

2. llonaTne acuMOTOTHI, CIOCOOBI UX OMNpeAeNeHus. AJTOPUTM HUCCIENOBaHUS (YHKIUU U
MIOCTPOEHHUS €€ TpaduKa ¢ TOMOIIbIO IPOU3BOAHOM.

3. AIroput™ uccieoBaHusl QYHKIIMU U TIOCTPOEHUS ee rpaduka ¢ MOMOIIBIO TPOU3BOTHOM.

IIpakTHyeckue 3aHATHS

1. HaxoxaeHue HauWOOJIBIIETO, HAWUMEHBIIETO 3HAYCHHUS M DKCTPEMAIbHBIX 3HAUYCHHUM
¢byHKIMH. COOTBETCTBUE 3HAKA BTOPOM MPOU3BOJHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha
oTpe3ke. 3a/1a4yu Ha MAKCUMYM U MUHHMYM.

2. UccnenoBanne GyHKIIMH C TTOMOMIBIO TPOU3BOTHOM

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COICPKAHME

IIpakTHyeckue 3aHATHS.

1. ®u3nyueckuii CMBICIT MPOU3BOJIHON B MPO(ECCHOHATBLHBIX 3a7a4ax €CTeCTBEHHO-HAYYHOTO
npous.

2. HaxoxneHue ONTHMAalIbHOTO pe3ysbTaTa C MOMOIIBI0 MPOU3BOJHONW (DYHKIIMHM B 3aJayax
€CTECTBEHHOHAYYHOTO MPOQUIIs.

CamocTrosiTesqibHasi padoTa 00y4aroIMXcs
- [IpopaboTka yueOHOU JUTEpaTypbl, KOHCIEKTA M0 U3y4aeMOl TeMe;
- Pemienue 3aa4 o u3y4yaeMon Teme.

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

Pa3znea 6.

HHTerpan u ero npuMeHeHune

14

Tema 6.1.
Hurerpana n
ero
NpUMeHeHHne

Conepxanue yueOHOro Marepuasia

14

JlekinoOHHOE 3aHATHE.

1. 3amaua 0 BOCCTAaHOBJICHMM 3aKOHA [JBWKCHMS IO HU3BECTHOM ckopocTh. IlonsTue
uHTerpupoBanus. O3HaKOMJICHHE C MOHITHEM HHTErpaia M MepBOOOpasHOU Juid (QYHKIUH
y=f(X).

2. IlpuMmeHeHHE ONpPENENIEHHOTO HWHTErpaja A HaXOXACHUs IUIOAAd KpPUBOJHMHEWHOU
tpanenuu. Popmyna Herorona-JleitOnuma. IIpuMepsl mpuMeHeHHs HHTErpajia B (QHU3UKE U
TEOMETPUH.

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

22




IIpakTHYecKkHne 3aHATHA.

1. UnTerpan u nepBooOpazHas. Beruncienue nepBooOpa3Hoit uis

JTaHHOH (pyHKIMH.

2. @opmyna Herotona-Jleiibnuna. Beruucienue miomaayn KpuBOJUHEHHOM TpaIleIHH.

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJIEPKAHUE

IIpakTnueckoe 3ansTHE. 2
1. 'eoMeTpudeckuii CMBICI onpeaeneHHoro narerpaina. @opmyna Herotona - JleitOnura.
Pemenne 3amad Ha NpUMEHEHHE HHTETpalia Ui BBIYHACICHUS (DU3MYECKHX BEIMYUH U
wiomanei. IlpumeHeHuss wuHTErpasa B 3a4a4ax MPO(eCcCHOHANBHOW HalpaBICHHOCTH
€CTECTBEHHOHAYYHOTO MPOQUIIs.
CamocrosiTesibHast paboTa 00y4yarommxcst 4
- [IpopaboTka yueOHOM aUTEpaTypbl, KOHCIIEKTA 110 U3y4aeMoil TeMe;
- Pemienure 3a1a4 o uzyyaeMou teme;
- [logroToska noknana Ha Temy «IlonsTue nuddepennmana u ero NpUIIOKEHU»

Paznen 7. YpaBHeHHUs] H HEPABEHCTBA 26
Coaep:kaHue yueOHOT0 MaTepuajia 26
JleKIIHOHHDbIE 3aHATHSI. 12 OK 1, 0K 2, OK 3, OK 4,
1. PannonansHele, HPPALHOHAJIBHEIE, IIOKa3aTelIbHbIE, norapudmuyueckre )51 OK 5, 0K 6, 0K 7
TPUTOHOMETPUUYECKUE ypaBHEHHS, HEPABEHCTBA U UX CUCTeMbl. PAaBHOCHMIBHOCTh YpaBHEHHUI,
HepaBeHCTB, cucTteM. OCHOBHBIE MPUEMBI UX pelIeHus (pa3yiokeHne Ha MHOKHUTEIH, BBEICHUE
HOBBIX HEM3BECTHBIX, MMOJCTAHOBKA, (DYHKIIMOHATHLHO-TpauuecKuii MeTo ).
2. Ucnonp3oBaHue CBOMCTB M TpauKkoB (YyHKIIUH MpU PEIICHUH YpaBHEHUM W HEPABEHCTB.
Meto1 UHTEPBAJIOB.
3. YpaBHEeHHS U HEPABEHCTBA C MOIYJIEM

Tema 7.1. 4. WM300paxeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA pELICHUH YypaBHEHUH U

YpaBHenusi u | HEPABCHCTB C JIBYMs [IEPEMCHHBIMH H UX CHCTEM.
HepaBeHcTBa | O- SHAKOMCTBO C IapameTpoM. lIpocTeiiine ypaBHeH s i HEPaBEHCTBA C IIapaMETPOM.

6. [onsTus: matpuna 2x2 u 3x3, onpeaenutens MaTpuuibl. Meton [aycca.
IIpakTHYeckne 3aHATHSA. 6
1 Pemienuie paliiOHANbHBIX, HPPALIMOHATIBHBIX, IOKA3aTEIbHBIX K TPUTOHOMETPHUYECKUX
ypaBHEHUH, HEPABEHCTB U UX CUCTEM. MeTo1 UHTEpBaJOB.
2. Pemienue ypaBHeHUH ¢ MPUMEHEHUEM BCEX MTPUEMOB (Pa3iioKEeHUsI HA MHOKUTEIH,
BBEJICHHSI HOBBIX HEM3BECTHBIX, MOJACTAaHOBKH, ()YHKIMOHAIBHO-TpaQHUECKUI METON).
3. [Ipocreiime ypaBHEHUS U HEPABEHCTBA ¢ MoayjieM. [IpuMeHeHne paBHOCHIIbHBIX
NIEPEXO0/I0B B ONPEICICHHBIX TUIIaX YPABHEHUM U HEPABEHCTB C MOJYJIEM.
ITpodeccuoHaIbHO OPUEHTHPOBAHHOE COACPKAHME
IIpakTHyecKoe 3aHsITHE. 4
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1. Pemenne TEKCTOBBIX 3a7ad Mpo(ecCHOHATIBHOTO cojiepxanusi. HaxoxaeHne Henm3BEeCTHOM
BEJINYUHBI C [IOMOIIbIO YPABHECHMUS.

2. Pemenue TEKCTOBBIX 3a4a4 MPO(GECCHOHATBHOTO COACP)KAaHUS, HA pEIICHHE CHCTEM
JIMHEHHBIX YPaBHEHUM.

CamocrosiTesibHast paboTa 00y4aroIMXcst 4
1. IIpopaboTka yueOHOI NTUTEpaTyphl, KOHCIIEKTa MO HM3y4aeMoil Teme. Pemienue 3amad mo
H3y4aeMoOH TeMeE.
2. [ToaroToBka nokianoB Ha TeMy «I paduyeckoe perieHne ypaBHEHHH U HEPaBEHCTBY,
«HccnenoBanne ypaBHEHU M HEPABEHCTB C TapaMETPOM»
Paznean 8. DJieMeHTbl KOMOMHATOPUKH, CTATHCTUKH ¥ TEOPUH BePOSITHOCTEH 22
Conepxxanue yueOHOro Marepuaja 2
JlekuMoHHbIE 3aHATHS. 2
Tema 8.1. .
Tpadbi 1. Ilonstue rpada. Ces3Heblil rpad, AepeBo, IMKI rpad Ha miockocTH. [Ipumenenue rpados K
pELIeHUIO 3a/1a4
Conep:xanue yuyeOHOro marepuaja 4
JleKIIHOHHDbIE 3aHATHS. 2 OK 1, 0K 2, OK 3, OK 4,
Tema 8.2. 1. OcHOBHBIE TOHSTHS KOMOWHATOPHKH. 3ajadd Ha TOJCYET 4YHWCIa pa3MEIICHUMH, OK 5, 0K 6, OK 7
JIEMEHTBL | ponecTaoBOK, CoueTanMiL. Pelerie 3a1a4 Ha Mepeop BAPHAHTOB.
KoMOHHATOPHK IIpakTHYeckne 3aHATHA. 2
" 1. Wctopust pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTAaTHUCTUKH M UX POJIb B
pa3IMYHbIX cdepax yeroBedeckoi xusHeaesaTeabHocTy. [IpaBuna komOuHaTopuku. Pemenue
KOMOMHATOPHBIX 3a/1a4. Pa3menienus, coueTanusi U nepecTaHOBKH.
Conep:xanue y4yeOHOro MmaTepuaja 8
JleKIIMOHHBIE 3aHATHSA. 4
1. CobbiTHE, BEpOSTHOCTH COOBITHS, CIOXEHHE M yYMHOXeHHe BeposiTHocTel. [lonsarue o
HE3aBUCHUMOCTH COOBITUNA. YCIIOBHas BepPOATHOCTb. (OTHOCHTENIbHAs 4YacToTa COOBITHS,
8.3. DiemenThI | CBOMCTBO ee ycroiumBocTH. CTaTHCTHUECKOE ompeneneHue BeposTHocTH. OleHka
TeopHu BEPOSITHOCTH COOBITHSI.
BeposiTHocTeji | 2. JIMCKPETHAs CllydaiiHasi BEIMYHMHA, 3aKOH €¢ pacipeiencHus. UHCIOBbIC XapaKTepUCTHKY
JMICKPETHOM CIIy4allHOU BEJIMYHMHBIL.
IIpakTnyeckune 3aHATHSA 4
1. Knaccuueckoe omnpezneneHue BEPOSTHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpPEMa O CyMMeE
BEPOSITHOCTEN. BhIunciieHre BEpOSITHOCTEN.
2. luckpeTHast cnyJaiiHas BETMYMHA U €€ YHCIOBbIE XapaKTEPUCTHKHU.
Conepxanue y4eOHOro Marepuasia 8
8.4. JNEMEHTRI [ jro i onnoe sansTHe. 2
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MaTeMaTHYCCK

[TonsiTe o 3amadax MareMaTU4ecKol craTUCTUKH. [IpencraBieHHe NaHHBIX (TaOJUIIB,

Ol CTATHCTUKH

IMarpaMMmbl,  rpaduku), TeHepalbHas  COBOKYIHOCTb, BbIOOpKa, Craructuueckue
XapaKTepUCTUKH psila HaOII0JaeMbIX JIaHHBIX. Pemenne mnpakrtuueckux 3amad  c
IIPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJIEPKAHUE

IIpakTHyeckue 3aHATHS. 2
[TepBuunas 00paboOTKa CTATUCTHUSCKUX JaHHBIX. [ padryeckoe ux mpeacTaBieHue.
Haxosxienue cpeqHuX XapakTEepUCTHK, HA0II0aeMbIX JaHHBIX. [IpeacTaBieHue naHHbIX.
3amaun MaTeMaTHYECKOW CTaTUCTHKH €CTECTBEHHO-HAYYHOTO PO (LS.
CamocrosiTesibHast paboTa 00yuyarommXxcst 4
Pemenue 3aga4 no uzydyaemoit Teme.
[ToaroroBka nokiaga Ha TEMY: «3a/1au O 3aKOHE OONBIIUX yucen», «CpeqHue 3HaUeHUs U UX
MIPUMEHCHHE B CTATHCTHKE», «CXEMBbI IIOBTOPHBIX UCTIBITAHUN bepHYyITH».

Paznen 9 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 20
Coaep:kaHue y4eOHOT0 MaTepuajia 20
JleKIIHOHHDbIE 3aHATHS. 12 OK 1, 0K 2, OK 3, OK 4,
1. [Ipenmer crepeomerpun. OCHOBHBIE MOHATHUS (TOYKa, MpsIMasi, MIIOCKOCTh, IPOCTPAHCTBO). OK 5, 0K 6, OK 7
OcCHOBHBIE aKCHOMBI ~CT€peOMeTpHU. BzanMHOE pacmnojoXkeHue JBYyX MpsIMBIX B
npoctpaHcTBe. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
2. [TapannensHOCT  TpPSAMOM M IUJIOCKOCTH. [TapaninenbHOCTh  TJIOCKOCTEM.
[TepieHAMKYASAPHOCTH MPSIMOU U TJIIOCKOCTHU. [leprnieHANKYISp 1 HAKIOHHAS.
3. Teopembl O B3aMMHOM PAacCIHOJIOKEHUU TMPAMOM M IUIOCKOCTH. Teopema o0 Tpex
MePIeHIUKYIIApax.

Tema 9.1. 4. Yron mexnay npsMOM M IUIOCKOCTHIO. JIByrpaHHbI yrojia. Yrojl MeXAy IUIOCKOCTSIMH.

HpsiMble M| [[epnemmkynapHOCT ABYX MIOCKOCTEHH.
TUIOCKOCTH B | 5 [eomerpuueckue MpeoOpa3oBaHUs MPOCTPAHCTBA: MapasllelbHbIA MEepeHoC, CUMMETpUs
HPOCTPAHCTBE | ryocuTenbHO MIOCKOCTH.

6. IlapannenbHoe mpoektupoBanue. [Lmomanas oproroHanmpHOM mpoekiuu. HM3o0paxkenue
MIPOCTPAHCTBEHHBIX (DUTYD.
IIpakTHYeckne 3aHATHSA. 6

1. HpI/ISHaKI/I B3aMMHOTO PpacCIOJIOKCHUS TIPAMBIX. BzaumHoe PacCIoJIOKCHHUE TIPAMBIX U
IJIOCKOCTEH. HepHCHI[I/IKy.]'IHp N HaKJIOHHad K IIJIOCKOCTH. TeopeMH O B3aMMHOM
PAaCIOJIOKCHUN HpHMOﬁ " IJIOCKOCTH. TeopeMa 0 TpEX MECPIICHAUKYJIApax.

2. HpI/ISHaKI/I U CBOMCTBa napaijiCJIbHBIX U MEPIICHAUKYIISIPHBIX IIOCKOCTEH.

3. VYron MCXKIAY HNPAMBIMH. Yron MCXKIY HpﬂMOﬁ U IIJIOCKOCTBhIO. PaccTossHHE OT TOYKH 10
IIJIOCKOCTH, OT HpHMOf/'I A0 THIOCKOCTH, PACCTOAHUC MCKAY IIJIOCKOCTAMHU, MCKIAY
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CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXTy IPOU3BOJBHBIMU (PUTYpaMH B IPOCTPAHCTBE.

ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME

IIpakTHYecKkoe 3aHATHE.

[lepneHIUKYISPHOCTD NPSAMOMN U IJIOCKOCTH, NAPAILIEIBHOCTD ABYX MPSAMBIX,
NEePIEHUKYIISPHBIX INIOCKOCTH, NIEPIEHANKYIIIPHOCTD IJIOCKOCTEN B 3a7a4ax
po(hecCHOHATBHOTO COJICP KAHUSI.

Paszgen 10

Mﬂororpa}mmm U TEJa BPAalllCHUA

32

Tema 10.1.
MHororpansu
KH

Conepxxanue yueOHOro Marepuasa

12

JlekninoHHOE 3aHATHE.

1. Ilonatme wmHororpaHHuka. BepuuHbl, peOpa, rpaHu MHOrorpaHHuka. PasBeprka.
MHuororpaHnssle yribl. Beinykibie MHOrorpanHuku. J{uaronans. Ceuenue.

[Ipusma. [Ipsimas u HaknoHHas npusMma. IlpaBunbHas npusma. Ee ceuenune. Ilapannenenunesn
U €r0 dJIEMEHTHI.

2. llupamuna u ee snemeHThl. [lpaBuibHas nupamuaa. YcedeHHas nupamuja. CeueHue
MTAPAMHU/IBI.

3. CuMMeTpusi OTHOCHTEIFHO TOYKH, TpsAMOW, twiockoctn. CuMMeTpun B KyOe, B
napajuieJienuIene, B npusMe u nupamuae. lIpencraBieHne o npaBUIBHBIX MHOTOTPAaHHHUKAX
(TeTpasape, ky0de, oKTadaApe, JoACKadIpe U UKOCadape).

IIpakTuyeckue 3aHATHS.

1. Pazmuunbie BUABI MHOTOTPAaHHUKOB. VX wn3o0pakenus. CBOWCTBa MPOTHBOIOJIOKHBIX
rpaHe u nuaroHainei napamienenumnena. [loctpoenue ceueHui.

2. Bpruucnenne JMHEWHBIX 3JIEMEHTOB, yrioB. [lmomaas OOKOBOW W MOJHOW TMOBEPXHOCTH
MIPU3MBI, TUPAMHUJIBI.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEPKAHME

IIpakTHYeckoe 3aHATHE.
1. IlonsiTue  TPaBWIBHOTO MHOTOTPAHHUKA. CBolicTBa MPaBUIIbHBIX
MHOTOrpaHHUKOB. CUMMETPHS B IPUPOJIC, APXUTEKTYpPE, TEXHUKE, B OBITY.

Tema 10.2.
Tenau
NOBEPXHOCTH
BpAalllecHUs

Conepxxanue yueOHOro Marepuasia

JIleKIIMOHHOE 3aHATHE.

1. Hunuaap u kxoHyc. YcedeHHbIH KOoHyc. OcCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTD,
oOpa3yromas, pazBepTka. OceBble CeUeHUs U CEeUeHH s, MapalljieIbHbIE OCHOBAHHUIO.

2. Illap u cdepa, nx ceuenus. KacatenbHas MiaocKkocTs K cdepe.

IIpakTHYecKkHne 3aHATHA.

1. Pemrenne 3amad Ha INOCTPOEHHE CEUEHUM, BBIUMCICHHWE JUIMH, PAcCTOSHUM, YIJIOB,
IJIOIIAIEH.

2. V306paskeHne OCHOBHBIX KPYIJIBIX T€J U BHINOJHEHHE PUCYHKA MO YCIOBMIO 3a]1auu.

OK 1,0K 2, OK 3, OK 4,
OK 5, OK 6, OK 7
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Tema 10.3.
O0beMbl
MOBEPXHOCTEM

TeJl.
KomOunanun
MHOTOTPAHHUK
OB M TeJl
BpAallleHUus

Conepxxanue yueOHOro Marepuasia

12

JleKUMOHHOE 3aHsATHE.

1. O6vem u ero m3mepenue. Popmyinbsl 00beMa Kyba, MPAMOYTOIBHOTO Mapaljiesienumea,
npu3Mbl, LwimMHApa. Dopmyinbl o0beMa mHpaMuUIbl U KOHyca. DOpMyIbl ILIOHIAIA
MOBEPXHOCTEH IMIIMHIpAa U KoHyca. Dopmynsl o0bema mapa u miomaau chepsl. [Togodue
tesn. OTHOIICHUS TUIOTIAJICH ITOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEJI.

I[IpakTHYecKkne 3aHATHS.
1. O6beMBI U TUIONIAAM IOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpallCHUSI.

Hpocbeccnona.nbﬂo OPHCHTUPOBAHHO€ COACP/KAHUEC

IIpakTH4eckue 3aHATHS.

1. Ilnomaau u 06beMbl KOMOMHHUPOBAHHBIX TEOMETPUUYECKUX Tell. PacueT BMecTUMOCTH
YKUJKOCTH B COCYJIaX pa3HOU (JOPMBEI.

2. IIpumepbl cumMeTpuit B Tpo(eccrsix U CrIeUaTbHOCTAX €CTECTBEHHOHAYYHOTO TTPOQHIIS,
pernieHue 3aj1agax npohecCHoHaIbHOTO COIep KaHMUS.

CamocrosiTesibHas padoTa 00y4aroIuXCst
1. IlogroroBka noknana Ha Temy: «llapamienbHoe mpoekTupoBaHuey», «CedeHns B HAy4HOMI
JesITeNIbHOCTHY, «I'eoMeTpuueckne n3MepeHus Tel U B MO€H CHelHabHOCTIY.

Pazgen 11

KoopanHathl H BEKTOPbI

16

Tema 11.1.
Koopaunatsl u
BEKTOPbI

Conep:xanue y4yeOHOro MmaTepuaja

12

JleKIMOHHBbIE 3AHATHA.

1. [IpssmoyroJibHAs (JIEKapTOBA) CUCTEMA KOOPAWHAT B IpocTpaHcTBe. Dopmya pacCTOSTHUS
MEXAY IBYMSI TOUKaMH. Y paBHEHUS Cepbl.

2. Bextopsl. Moaynb BekTopa. PaBeHcTBO BekTOpOB. ClI0’KEHHE BEKTOPOB. Y MHOYKEHHUE
BEKTOpa Ha yuciio. Pa3nojkeHne BeKTopa 1o HarpaBICHUSIM. YTOJI MEXIY IBYMSI BEKTOpPaMH.
[Ipoekuus BekTopa Ha ock. KoopanHaTel BEKTOpa.

3. CkansipHoe NMPOU3BEACHNUE BEKTOPOB. YTOJ MEX]y BEKTOPaAMH, YrOJI MEXAY NPAMON U
IJIOCKOCTBIO, YTOJl MEXTY MI0CKOCTAMU. Mcronp30BaHne KOOPAUHAT U BEKTOPOB MpHU
pelIeHUH MaTeMaTHYeCKUX U MPUKJIAJHBIX 3a]1a4.

IlpakTHYeckue 3aHATHSA

1. TekapToBa cucteMa KOOPAMHAT B IPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH, CPephl.
Paccrosinne mexny toukamu. [Ipocreiimme 3agaun B KOOpAUHATAaX.

2. Bextopsl. JleiicTBUsI ¢ BEKTOpaMH, 3aJaHHBIMU KoopArHaTaMu. KoopuHATHI BEKTOPA,
paccTosiHue MEXy TOUKaMH, KOOPJIMHATHI CEpeIMHbI 0Tpe3Ka. CKalsipHOE TPOU3BEICHUE
BEKTOPOB, CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXY BEKTOPAMHU, YIOJI
MEXAY IPSMON U TUIOCKOCTBIO, YTOJI MEXKIY IIJIOCKOCTSIMH.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME

OK 1,0K 2, OK 3, OK 4,
OK 5, OK 6, OK 7
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IpakTHYecKoe 3aHATHE. 2

1.Mcnionb30Banre KOOPAWHAT U BEKTOPOB MIPH PELICHUN MaTeMaTHYECKUX M MPUKIATHBIX

3ajad.

CamocrosiTesibHast paboTa 00y4arOIMXCcst 4

- [IpopaboTtka y4eOHOI aUTEpaTyphl, KOHCIIEKTA 110 U3y4aeMOH TeMe;

- Pemrenune 3a1a4 1o nuzy4aemMou Teme.

- [loaroroBka nokiana Ha TeMy «BeKTOpHOE 3a/1aHUE MPSMBIX U TNIOCKOCTEH B

MIPOCTPAHCTBEY
O0s3aTeIbHbIE AyIMTOPHbIE YYeOHbIe 3aHATHS 224
CamocrosiTesibHasi padoTa CTyIeHTA 45
IIpomeskyTouHas arTecTauus (IK3aMeH) 4
Bcero: 273
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3. YCJIOBUS PEAJIMBAIIAU TIPOTPAMMBI YYEFHOM TUCHILJINHBI

3.1. Peanu3zanus nporpaMMsl y4eOHOI JHCHMILIUHBI TPedyeT HATUYMA Y4eOHOro KabuHeTa
«MaremMaTuka».

Ob6opynoBanue yueOHOTO KaOMHETA:

- IOCAI0OYHBIE MECTA 10 KOJIMYECTBY 00yJatONTNXCS;
- pabodee MeCTO MPEeTo1aBaTes;

- KOMIUIEKT y4eOHO-HATJISAHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUACOMATEPHATIOB;

- 3aJIaHMsl JUTE KOHTPOJIBHBIX PadoT;

- Mpo(heCCHOHATEHO OPHUEHTHPOBAHHBIE 3a/IaHHS,;

- MaTepuabl SK3aMeHa.

Texauueckue cpeacTBa 0OydeHHS:
- IEPCOHAITFHBIN KOMITBIOTED C JIUIICH3HOHHBIM ITPOTPAMMHBIM 00eCTICUeHHEM;
- POEKTOP C IKPAHOM.

3aimr:
bubnuoTeka, ynTaNBHBIN 3aJ1 C BEIXOJIOM B CeTh IHTEpHET.

3.2. UndopmannonHoe odecriedyeHUe peaau3aum mNporpamMmmbl

3.2.1. OcHOBHBIC MeYATHLIC U3AAHUSA

1. Bammakos, M. 1. Maremaruka: yue6nuk ans CIIO / M. U. Bammakos. - 5-¢ usn., crep. - Mocksa:
Axanemus, 2018. - 256 c. - (Ilpodeccuonanshoe oopazosanue. ['p. PUPO). - ISBN 978-5-4468-6566-6

3.2.2. OcHOBHBbIE JIEKTPOHHbIE U3IAHUS

1. DOBC «lOpaiit»: baspun, H. M. Maremarrka: y4eOHMK U TPAKTUKYM JUII CPEIHETO
npodeccuoHanbHOro oopazosanus / M. U. baBpun. — 2-e u3g., nepepad. u gon. — Mocksa: M3narenbcTBo
Opaiit, 2020. — 616 c. — (Ilpodeccrnonansuoe obpazoBanme). — ISBN 978-5-534-13068-3. — Tekcr:
anextponHbid // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/449045

3.2.3. JlonoJHUTEIbHbI€ HCTOYHHKH

2. OBbC «Opaiit»: baspun, U. U. Maremaruka: y4eOHHK M TMPAKTUKYM s CPETHETO
npodeccuoHanbHoro oopazosanus / . W. baBpun. — 2-e u3g., nepepad. u gon. — Mocksa: M3narenbcTBo
FOpaiir, 2020. — 616 c. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-13068-3. — Tekcr:
anexTponHsbid // OBC Opaiit [caiit]. — URL: https://urait.ru/bcode/449045

3. Beepoccuiickue wunTepHeT-oauMmuansl. - URL:  https://online-olympiad.ru / (mara oOparieHwust:

12.07.2021). - TekcT: AMeKTPOHHBI.

4. Enunas xoiutekuusi muQpoBEIX oOpasoBarenbHBIX pecypcoB. - URL: http://school-collection.edu.ru /
(mata obpamenus: 08.07.2021). - TekcT: 3MEKTPOHHBIH.

5. HMupopmanmonnas cucrema «EnnHoe OKHO JocTyma Kk oOpasoBareibHbIM pecypcam». - URL:
http://window.edu.ru / (nata oopamenus: 02.07.2021). - Tekct: 3IeKTPOHHBI.
6. Hayunas osmektponnas Oubmuoteka (HDB). - URL: http://www.elibrary.ru (mara oOpaieHus:

12.07.2021). - TekcT: 3JEKTPOHHBIH.
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4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O IPEJIMETA OVILO03 ¥

KOHTpOJIB n OLCHKa PpE3YyJIbTATOB OCBOCHUA y‘I€6HOI‘O npeaMeTa OCYICCTBIIAKOTCA
npernoaaBaTcjicM B IIPOLCCCC IPOBEACHHA JICKUMOHHBIX, IMPAKTHYCCKUX SaHSITI/If/'I, a TaKXKe
BBIIIOJIHCHUA O6y‘-IaIOHII/IMI/IC$I HHIUBUAYAJIbHBIX SaI[aHI/If/'I, I/ICCJIGIIOBaHI/If/'I.

PesyabTaThl 00yuyeHus

Kpurepun ouenku

MeToabl OLIEHKH

- c(hOpMHUPOBAHHOCTH
MPEJCTAaBICHUA O MATeMaTUKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE
MO/JIETTMPOBAHUS SIBJICHUN U MPOLIECCOB,
UJESX U METOJIaX MaTeMaTHKU;

-IIOHUMAHUEC 3HAYUMOCTU MATEMATUKU
JJIA HAay4YHO - TEXHOJIOTNYECKOT'O
nporpecca, c(hOpMHUPOBAHHOCTH

OTHOIICHUA K MAaTEMAaTHKE KaK K 4YaCTH
00I11eYeIOBEUECKON  KYJIBTYpBl 4epe3
3HAKOMCTBO C HUCTOpUEH Ppa3BUTHUA

MaTeMaTHKH, IBOIIOIIAEN
MaTeMaTUYECKUXUICH;

-pa3BUTHE  JIOTUYECKOTO MBIILICHHS,
MPOCTPAHCTBEHHOTO BOOOpaXeHUs,
AITOPUTMHUYECKOU KYJIbTYpPBI,
KPUTUYHOCTU MBIIIJIEHUS Ha

YpOBHE,HEOOX0UMOM It Oymymei
podecCHOHABEHON NeSITEILHOCTH, IS
MPOJ0JDKEHHS 00pa3oBaHus |

caMo00pa30BaHuS;

-OBJIAJICHUE MaTeMaTHYECKUMH
3HAHUSIMU u YMEHHUSMH,
HEOOXOJMMBIMH B IIOBCEJIHEBHOM
JKM3HH, JUIS  OCBOCHHS  CMEXXHBIX
€CTECTBCHHO-HAYYHBIX JTUCIUIUINH H
JTUCIMILTAHIIPO(PECCHOHATILHOTO IIHKIIA,
JUIS TIOJTy4eHUsT  0o0pa3oBaHUsS B
o0nacTax, He TpeOyromux

Conepxanue u  ob0beM
MaTepuara, TIO/IKAIIETO
IPOBEPKE, OTIpe/IeISIeTCS
IIpOrpaMMon u
Y4EOHUKOM.

BrrsBienune TIOJTHOTHI,
IPOYHOCTH YCBOCHHS
oOydaroluMucss  TEOpUH H

YMEHUE IIPUMEHATH €€ Ha
HpaKTI/IKe B 3HAKOMBIX nu
HE3HAKOMBIX
CI/ITyaHI/ISIX.
qu/ITI)IBaeTCH IIOKA3aHHBIC
CTYJIeHTaMI/I 3HAHUS nu
ymeHus. OueHka
3aBUCUT OT
HAJINYHS U Xapakrepa
MOTPEITHOCTEH, JOIMYIICHHBIX
oOyvarorumucs. Cpeau

MOTPENTHOCTEH  BBIJEISIOTCS
OIIMOKH u

HEJIOYCTHI.

Omnbkoi CUUTACTCS
NOTPENIHOCTh,  €CIIM  OHa
CBUJICTEIILCTBYET O TOM, YTO
CTY/ICHT HE OBJIAJICT
OCHOBHBIMH 3HAHUSAMU U (HJIN)

YMEHUSIMH,

yKa3aHHBIMH B
nporpamMme.

Henoueramu CUUTAIOTCSI
MOTPEITHOCTH, KOTOpbIE HE

IMpUBCIIN K

HaOJIFOIEHNE 3a
JNIEATEIIbHOCTBIO B
MPOIIECCE OCBOCHMS

MIPOTrpaMMBbI
npeaMeTa CTyJeHTa
" OLIEHKa
JIOCTHKCHUS
pe3yabpTaTa uepes:

- aKTHBHOE
ydyacTue B XOJe
3aHATHUS;

- YCTHBIN u
MUCHbMEHHBIN OMPOC;
- BBITIOJTHEHHE
JOoMaIlHeun

paboTHI;

- 3aJaHus s
CaMOCTOSITEIbHOU
paboTHI;

- 3aJlaHusA
KOHTPOJIBHOM
padoTHI;

- BBITIOJTHEHUE
MPaAKTUYECKOU
padoTHI;

- MOJIrOTOBKA
JOKJIaJIOB,
COOOIIEHNH,
pedepaTos.
IIpomexxyrounas
arrecranus B popmel
MACbMEHHOTO
AK3aMeHa.
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yriryOJIeHHO M MaTeMaTHYECKOM
MOJIFOTOBKH;

-TOTOBHOCTh U CIIOCOOHOCTH K
o0Opa3oBaHMUIo, B TOM qucle
caMoo0pa3oBaHUIO, Ha MNPOTSHKEHUH

BCEU JKU3HU; CO3HATEIIFHOE OTHOIIICHUE
K HETNpPephIBHOMY OO0pa30BaHHUIO Kak
YCIIOBHUIO YCIICITHOUITPOPECCHOHATBHON
HOOIIECTBEHHOM JESATEILHOCTH;
-TOTOBHOCTh U CIOCOOHOCTH K
CaMOCTOSITENIbHOU TBOPYECKOMN u
OTBETCTBCHHOU JIEATEIIBHOCTH;
-TOTOBHOCTh K KOJUIGKTUBHOW padoTe,
COTPYTHHYECTBY COCBEPCTHUKAMU B
00pa3zoBaTebHOM, 00111eCTBEHHO
MOJIE3HOM, Y4eOHO-NCCIIeA0BATENbCKOM,
MIPOEKTHOM U Jpyrux BHJIAX
NS TEIILHOCTH;

-yMEHHE CaMOCTOSITEIILHO OIPEICIATh
IEMH  JICATCIIbBHOCTH W COCTaBIIATH
IUTAHBI JICITEIIbHOCTH; CAMOCTOSTEHHO
OCYIIIECTBIIATEH, KOHTPOJIHPOBATH u
KOPPEKTHPOBAThH JeSITeIILHOCTD;
HCIO0JIb30BAaTh BCE BO3MOKHBIE PECYPChI
JUIS JOCTUIKEHHS TTOCTAaBJICHHBIX Iiesiel
U peau3alii IIaHOBIEATEIbHOCTH;
BBIOMpATh yCIHEIIHbIE CTPAaTerud B
Pa3IMYHbIX CUTYaIUsX;

-yMEHUE TMPOJYKTHUBHO OOIIaTbcd U

B3aHMOI[eI>10TBOBaTI: B mpouecce
COBMECTHOH JACATCIbHOCTH,
YUUTBIBATDH IIO3NITHH APyrux

Y4aCTHHUKOB JACATCIILHOCTH,

DddexTuBHO pa3pemaTrbKOHIHKTHI;
-BJIaJICHUE HaBBIKAMH [TO3HABATEIIHHOM,
y4eOHO- UCCIIeIOBATEIbCKON u

MPOEKTHO M

UCKa)KEHUIO CMBbICIIa
[I0JIy4EHHOTO

Onenka OTBETa
ydamierocss NpH YCTHOM U
NUCHbMEHHOM  OTIpOCaXx,
TIPOBOTUTCS 1o
ATUOATIIBHON CUCTEME.
[Ipenonasarens MOXKET
MIOBBICHTD OTMETKYy  3a
OpWUTHMHANBHBIA  OTBET Ha
BOIIPOC W
OpUTHHAIBHOE  pelIeHHue
3a/1a4H, KOTOpBIE
CBUJICTENTLCTBYIOT 0
BBICOKOM YpOBHE
BJIAJICHHS
MH(OPMALMOHHBIMU

TEXHOJIOTHAMH ydallluMCs, 3a
perieHuedoiee  CI0KHOU
3aJJTaYANIT OTBET

Ha Oosee
CJI0KHBIN BOIIPOC,
MIPEIOKEHHBIC CTYIEHTY
JIOTIOJTHUTEILHO ocie
BBITIOJTHEHHUS M
OCHOBHLIX 3aJaHUH.

Oyenka VCMHbLX
omeemos.

"Omauuno” - ecln
CTYJICHT TIyOOKO 1
MIPOYHO YCBOMII
IpOrpaMMHBII Marepuanl
UcuepnbiBatole,
MOCJIeI0BATEILHO, TPaMOTHO

M JIOrHYECKHU
CTPOMHO €ro wu3JjaraeT, He
3aTpyIHSETCS C OTBETOM IpH

BUIOU3MEHEHUN
3aJIaHuA, CBOOOIHO
CIpaBJIsIETCA C 3aJadyaMu |

MPaKTUYECKUMHU
3a/IaHUSIMU, TIPaBUIBHO

000CHOBEIBAET IMPUHATELIC
peuieHusd, YyMCET
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ACATCIIbHOCTH, HABBIKAMH Ppa3pCHICHUSA
po0IeM;CrIocOOHOCTh U TOTOBHOCTh K

CaMOCTOSITEJILBHOMY ~ TIOUCKY METOJIOB
pereHus MPAKTUYCCKUX 3ajad,
NPUMEHEHHIO  Pa3JInYHbIX METOJOB
[TO3HAHUS;

-TOTOBHOCTh U CIOCOOHOCTh K
CaMOCTOSITEIbHOW  WH(POPMAIUOHHO-
MMO3HABaTCILHOM JIESATCIIBHOCTH,

BKJIIO4asi YMCHUC OPHCHTUPOBATHCA B
Pa3JIMYHBIX HCTOYHHKAX I/IHCI)OpMaIII/II/I,

KPUTHYCCKHU OLICHUBATH n
HHTEPIIPETUPOBATH UH(pOpMaIHIO,
MOJIy4aEM VIO u3 pasIuYHBIX
HUCTOYHHKOB,

-BJIaZICHUC SA3BIKOBBIMU  CPCACTBAMMU:
YMCHUEC SICHO, JJOTUYHO u TOYHO
u3Jlaratb ~ CBOKO  TOYKY  3pEHWUS,
HUCITIOJIB30BAaTh AaJCKBATHBIC A3BIKOBBIC
CpEICTBa;

-BJIAICHUEC HAaBBIKAMHA O3HaBaTEILHOMN
pednexcun KaK OCO3HAHUSA
COBEPIIAEMBIX JIEACTBUI u
MBICIIUTEbHBIX MIPOILIECCOB, ux
pe3ylbTaTOB U OCHOBaHWil, T'paHMII
CBOEr0 3HAaHUS M HE3HAHWs, HOBBIX

IMO3HAaBAaTCIbHBIX 3ada4 W CPCIACTB A
UX DOCTHXXCHMUA,
~OCJICYCTPEMIICHHOCTE B IIOHMCKAax H

MPUHATUU pelIeHuH,
COOOpa3UTEeNbHOCT W UHTYHIIHS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX
MIpeICTaBJICHHUIA; CIIOCOOHOCTH

BOCIIPUHUMATh KpacoTy W TapMOHUIO
MUpa;

-c()OpPMUPOBAHHOCTH MPEACTABICHUI O
MaTeMaTHKe Kak 4YacTH  MHPOBOH
KYJIbTYpbl UMECTE€ MaTeMaTHUKU B

CoBpeMeHHOH ITUBWIIA3AIUH,

CaMOCTOSITCILHO 0000IIaTh U
n3jaraThb
Marepual, HE JIOTTyCKast
OIINOOK.
"Xopowo" - ecn
TBEPJO CTYJCHT 3HAET
IIPOrpaMMHBII Marepuail,
rpaMOTHO H TIO CYIIECTBY
H3j1araet ero, HE
JOTTyCKaeT CYILIECTBEHHBIX
HETOYHOCTEHI B OTBETEC Ha
BOITPOC, MOXET MPaBUIIBLHO
MPUMEHSATD
TEOPETUUYECCKUE TIOJIOKEHUS
U BlajceT
HEOOXOJUMBIMH YMEHUSIMHU H
HaBBIKAMUIIPU
BBITIOJTHEHU
MPAKTUYECKHUX 3aJJaHUH.
"Vooenemeopumenvno" -ecnu
CTYIGHT  YCBOWJI
TOJIBKO OCHOBHOH
Marepual, HE 3HAaeT
OTIEIbHEIX IeTanew,
JIOMTYCKAeT HETOYHOCTH,
HEJIOCTAaTOYHO  MpaBWJIbHBIE
GbOpMYITMpPOBKH,  HapyIIaeT
MOCJICIOBAaTCIIbHOCTh B
W3JI0)KEHUU  MPOrPAMMHOIO
Marepuaia n
WCIIBITHIBACT 3aTPYJAHEHUSA B
BBINOJIHEHUU  MPAKTUUYECKUX
3aJaHuH.

HO

"Heyoosenremsopumenvro"
- eCIM CTYIeHT HE 3HaeT

3HAYNUTEIbHON 4aCTHu
[MporpaMMHOI0 Marcpuraia,
JAOITYCKACT
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crioco0ax OMMCaHUs SBJICHUN PEabHOTO
Mupa Ha
MaTeMaTU4eCKOM SI3bIKE;
-C()OPMUPOBAHHOCTH MPEACTABICHUI O
MaTEMaTU4YCCKUX IIOHATHUAX KaK
BaKHEUIINX MaTEeMaTHYECKHUX MOACIAX,
MO3BOJEIOINIUX OIIMCBIBATL W H3Yy4aTb

pa3Hble  TpOIecChl W SIBJICHHUS;
MMOHUMAaHUE BO3MOKHOCTH
aKCHOMAaTHYECKOI0 MOCTPOCHUS

MaTeMaTH4YECKUXTEOPU;

-BJIQJICHUE METOJAaMH JOKa3aTeNIbCTB U

QITOPUTMOB  pEUICHUs, YMEHHE HX

IIPUMEHSITH, IIPOBOJIUTH
JIOKa3aTeIIbHbIC

pacCyXACHHUA B XOJI€ PEIICHUA3a/1aY;

-BJIaJICHUE CTaHIAPTHBIMU

MpUEeMaMH PEIICHUSPALIMOHATBHBIX 1
HWppalMOHAJIbHBIX, MOKa3aTeJIbHBIX,
CTETICHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUIN U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAHNE TOTOBBIX
KOMITBIOTEPHBIX TPOTPaMM, B TOMYHUCIIE
JUISl TIOUCKA ITYTU PELLICHUSAN

WJUTIOCTpAII pelieHus
YpaBHEHUH U HEPABEHCTB;
-C()OPMUPOBAHHOCTh  TPEACTaBICHUIA
00 OCHOBHBIX HOHSITUAX
MaTeMaTHYecKoro aHalu3a u ux
CBOICTBAX,BJIaJICHHE YMEHUEM

XapaKTepu30BaTh  IOBEJCHHE
(GYHKIMH, HUCTIOIb30BAaHUE MOTYYEHHBIX
3HAHUH JUIS ONIMCaHUsl U aHallu3a
peaIbHBIX 3aBUCUMOCTEH;

-BJIaJICHUE OCHOBHBIMU TOHATHUSMHU O

INIOCKHUX U ITPOCTPAHCTBCHHBIX

CYILIECTBEHHbIC OIIMUOKU, C
00JIBIIIUMH

BBITIOJIHSIET
3a/1aHus,

3aTpyTHEHUSIMU
MIPAKTHYECKUE
3aJIa4u.
Kpumepuu
NUCbMEHHBIX pabom.
«5» - Pabora momkHa OBITH
BBITIOJIHEHA
NPaBWIBHO W B  TOJIHOM
00BéME, 90- 100%
BBITIOJIHEHHS.
«4» - Pabota BbIIOJHEHA
NPaBWIBHO, HO  HWMEIOTCS
HEJIOYETHI, MIPOIICHT
BBEIIIOTHEHHS 75-89%.
«3» - Paborta BbINOJHEHA
NMPaBWIBHO, HO  HMEIOTCS
ook, IIPOLIEHT
BhITIOJIHEHUS 59-74%.

OYeHKU
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rE€OMETPUUECKUX ¢burypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTh YMEHHUS
pacro3HaBaTh T€OMETPUUYECKHE PUTYPHI
Ha YEpTEeKax, MOJENIAX U B pPEabHOM
MUpE; IPIMEHEHUE U3yYEHHBIX CBOMCTB
reomerpudeckux Quryp u popmyn s
pemieHusi TEeOMETPUYECKHX 3a1ad |
3a7a4 C MPaKTHYECKUM COJCP KaHUEM;
-C)OPMUPOBAHHOCTH MPEACTABICHUI O

mporeccax u SIBIICHHSIX,
MUMEIOIINUX BEPOSITHOCTHBIN

XapaxTep, CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM MHpE,
OCHOBHBIX MTOHATHUSX
JJIEMEHTapHOU TEOpUHU
BEPOSITHOCTEH; YMEHHH HaxOJWTh H

OIICHUBATh  BEPOSITHOCTH

HACTYIUICHUS COOBITHH B
MPOCTEHIIINX MPAKTUYECKUX
CUTYaIHIX U OCHOBHBIC

XapaKTepPUCTUKH  CIy4alHBIX
BEJIMYMH;

-BJIaJIeHUE HaBBIKAMH
HCI0JIb30BAHUSA TOTOBBIX
KOMITBIOTEPHBIX nporpaMMm  Tpu

pEIICHNUH 3a1a4.
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