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1 IIACIHOPT PABOUYEM ITPOI'PAMMBbI YYEBHOI'O MNPEIMETA
OVYIIL.04 MaremaTuka

1.1 Ob6aacTb NnpUMeHEeHHUs NMPOTrPaMMbI

Peanuzauus cpeanero o6miero oopazosanus B npeaenax OIT CITO no nmporpamme
MOATOTOBKM  CIIEIMAJIMCTOB CpPEIHEro 3BeHa 1Mo cnennanbHoct 38.02.01
DKOHOMHUKA U OYXTAJITEPCKUIA ydeT MO OTPacisiM (IO OTPACIIsiM)B COOTBETCTBHUH C
®I'OC CIIO no cnenuansHocTH 38.02.01 DxoHOMUKA U OyXTalTEPCKU yUYeT 1o
orpacisaMm (o otpacisiMm) ¢ ydetom TpeboBanuit PI'OC cpemnero oO1ero
oOpa3oBaHus, yTBEpkKACHHOTO TTprKa3zoM MunoOpHayku Poccun ot 17.05.2012 Ne
413 u QenepanbHOil 00pa30BaTENBbHON MPOTPAMMBbI, YTBEPKIACHHOW MPUKA30M
Munnpocsemennst Poccun ot 23.11.2022r. Ne1014;

1.2 OO0mass  xapakrepucTuka y4deOHoro mpeamera  OYIL.O4
MaremaTuKa

VYuebnbii kypc OVIL.04 MaremaTukasBisieTcs OIHUM HW3 HauboJee
3HaYUMBIX B IPOrpaMME€ CPEJHEro 00Iero oOpa3oBaHMsI, NOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECHeunBaeT HHCTPYMEHTAJbHYIO0 0a3y il HU3Yy4eHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOd CTOPOHBI, (POPMHUPYET JOTHYECKOE U
abCTpakTHOE MBIIIJICHHE 00YYalolINXcs Ha YpPOBHE, HEOOXOAUMOM JJIsi OCBOCHUS
y4eOHBIX KypCOB HH(pOpPMATHKH, OOIIECTBO3HAHHWSA, HCTOPHH, CIOBECHOCTH. B
pamkax yuyeObnoro kypca OVYIL.04 MarematukaoOydaromuecs OBJIaIE€BaIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (QOpMyJIUpYyET CBOH
JIOCTHKEHMsT B mareMmarudyeckot  Qopme. VYueOnoiii kypc OVIL04
MartemaTuKa3aKi1abIBa€T OCHOBY /ISl YCIIELIHOTO OBJIA/ICHUS 3aKOHAMM (PU3UKH,
XUMHM, OHOJIOTMH, TIOHMMAaHUS OCHOBHBIX TEHJEHIMI SKOHOMUKH U
OOIIECTBEHHO! )KM3HH, T03BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LIU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BaTh HX B IOBCEJIHEBHOM
KU3HU. B Toxe BpeMs OBIajeHHE aOCTPAKTHBIMU M JIOTMYECKH CTPOTMMH
MaTeMAaTUYECKUMU KOHCTPYKLUSMU pa3BHUBacT yMEHHE HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHMHHOCTH YTBEPXKICHHUS, HCIOJIb30BATh
0000IIeHNe W KOHKpETH3alnio, a0CTparupoBaHHWE M aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xome m3yuenus OVYIL.04 MaremaTukaHa YpPOBHE CpPEIHErOo OOIIETO
oOpa3oBaHMs 00yUarOIIMeCs MOJIy4Yar0T HOBBIM OMBIT PEIICHUs TPUKIATHBIX 3aad,
CaMOCTOATENBHOTO MOCTPOCHHUSI MATEMATHYECKUX MOJEIIEN pEAIbHBIX CUTYALUi 1
UHTEpPIPETallMd  TOJYYEHHbIX  pEUIeHMH,  3HAaKOMSTCS C  IpUMepaMu
MaTeMAaTUYECKUX 3aKOHOMEPHOCTEW B NpPUpOJE, HAyKe U B HCKYCCTBE, C
BBIJIAIOLIUMUCS MaTEMaTUYECKUMM OTKPBITHSIMH U MX aBTOpPAMU. YUEOHBIH Kypc
OVII1.04 MatemaTuka 00J1aJa€T 3HAYUTEIbHBIM BOCIIUTATEIbHBIM NOTEHIIUAIIOM,
KOTOpBIA peanu3yercsd Kak uepe3 ydeOHbli MaTepual, CIOCOOCTBYIOIIUN
(OpPMHUPOBAHNIO HAYYHOTO MHMPOBO33PEHMS, TaK W 4epe3 CHELUPUKY yuyeOHOH
NEeSTENbHOCTH, TpeOyro1en CaMOCTOSATEILHOCTH, AKKypaTHOCTH,
IIPOJIOJKATEIbHON KOHLIEHTPAM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJTy4YECHHbBIN
pe3ynbTar.



1.3 lenau n3yvyenus: yueonoro npeamera OYIL.04 MaremaTnka:

- (opMupoBaHHE IEHTPAJbHBIX MAaTEMaTHYECKMX MOHATUH (4YHUCIO,
BEJIMYMHA, TeoMeTpuueckas (urypa, MNEpeMEHHas, BEPOSTHOCTb, (DYHKIIHS),
00ecreunBalOIUX MPEEeMCTBEHHOCTh U TMEPCHEKTUBHOCTh MaTeMAaTHYECKOTO
oOpa3oBaHMs 00YUaIOIINXCS;

- MoJIBe/ICHHE OOyYaromMXCcsl Ha JOCTYIMHOM JUIsi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MATEMATUKH W OKPYXKAIOIIEro MuHpa, NOHUMaHUE
MaTEMaTUKH KaK YacTU OOLIEH KyJIbTYphl YEJIOBEUECTBA;

- pPa3BUTHE WHTEJUIEKTYaJIbHBIX W  TBOPYECKUX CIIOCOOHOCTEH
oOyyJaronuxcs, TO3HABATEIbHOW AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTU MBIIUICHUS, HUHTEpPECA K U3YUEHUIO MAaTEMATUKHU;

- dbopMupoBaHue (QYHKIMOHAIBHON MaTEeMaTHUYECKOH T'PaMOTHOCTH:
YMEHUSI PpACIIO3HABAaTh MAaTEMaTHYECKUE acCleKThl B pEaJbHBbIX KHU3HEHHBIX
CUTyalusiX W TpU M3YyUYEHUU JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH, (JOPMYyIUPOBATh UX HA A3BIKE MATEMAaTUKU U
co37aBaTh MaTEMaTUYECKUE MOJENM, NPHUMEHSATh OCBOCHHBIA MaTeMaTH4ECKUI
annapar i peuieHusl MPaKTUKO-OPUEHTHPOBAHHbBIX 3a]a4, UHTEPIPETUPOBATh U
OLICHUBATh MOJyYEHHbIC PE3YJIbTATHI;

- (QopMupoBaHUE TPEACTABICHHUS O TIE€OMETPUU KaK YacTH MHUPOBOMU
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

- opMupoBaHUE MPEACTABICHUS O MHOTOTPAaHHUKAX W TeJlaX BpalleHUs
KaK O B@XKHEWIIMX MATEMaTHYECKUX MOJENAX, MO3BOJISIONIMX ONUCHIBATh U
U3ydaTh pa3Hble SABJICHUS OKPYKAIOUIEro MUPAa;

(dbopMupOBaHUE yMEHHs pacrio3HaBaTh Ha YePTEKax, MOJEIAX U B PEaIbHOM
MHpPE MHOTOTPAHHUKH U TeJla BPAICHMUS;

- OBJIQJICHUE METOJaMH PELICHUs 3a7au Ha NMOCTPOCHHUS Ha M300paKeHMSIX
MIPOCTPAHCTBEHHBIX (QUTYD;

- (GopMHpOBaHHE YMEHHUS OINEPUPOBATh OCHOBHBIMH TMOHSTUSIMH O
MHOTOI'PAaHHHMKAX M T€JaX BPALLEHUs U UX OCHOBHBIMU CBONCTBAMU;

- OBJAJICHHE aAJIrOPUTMaMHU pEHIeHUS OCHOBHBIX THUIOB 3ajad,
(dbopMHpoBaHUE YMEHUS MPOBOJUTH HECJOXKHBIE JOKa3aTeJIbHbIE PACCYXKJICHUS B
XO/JI€ PeIlIeHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEPKaHUEM;

- pa3BUTHE UHTEIUIEKTYaJbHBIX M  TBOPYECKHUX  CIIOCOOHOCTEH
oOyyJaronuxcsi, TO3HABATEIbHOW AaKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTU MBIIICHHUS;

1.4 Mecro yuyeOHoro mpeamera OYIL.04 MaremaTnka B CTPYKType
HIICC3:

VYueonsiii npeamer OYIL.04 MaTtemaTuka sSBIeTCS YYECOHBIM MPEIMETOM
oOsi3aTenbHONM TpeaMeTHoW obmactu «Martematuka u uHpopmatukay DI'OC
CpeaHero oo01ero 0opa3oBaHusl.

B yuebnom mumane IIIICC3 yueOnblii npeaver OVYIL.04 Maremaruka
BXOJIUT B COCTaB 00111€00pa30BaTEbHBIX YUYCOHBIXIIPEIMETOB.

[Ipu »TOoM wm3ydyeHue yueOHoro mnpeamera OVYIL.04 MaremaTuka
peIycCMOTPEeHO Ha 0a30BOM ypOBHE M HAINPaBJIEHO HA JOCTUKEHUE JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX PE3YIbTaTOB.
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2. INJMIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
NNPEAMETA OVYII1.04 MATEMATHUKA
JIMYHOCTHBIE PE3VYJIBTATHI

1) rpaxkmaHCKOTO BOCHUTAHUS: CPOPMUPOBAHHOCTH TPAXKTAHCKON MO3UIIAN
oOyJaromerocsi Kak akTUBHOT'O U OTBETCTBEHHOTO YWIEHA POCCUIICKOTO OOIECTBa,
NpeICTaBlIeHHEe O MaTEMaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS PaA3IMYHBIX
CTPYKTYp, SBJIICHHH, TPOLEIyp Tpa)kJaHCKOro oOiecTBa (BbIOOPHI, OMPOCHl U
Ipyroe), yMEHHE B3aUMOJEHCTBOBATh C COIMAIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHUM C UX (DYHKIMSIMHU U HA3HAYEHUEM;

2) MaTpUOTHUYECKOTO BOCHUTAHUA: CHOPMHUPOBAHHOCTH POCCHMCKOM
IPAKIAHCKOM UJACHTUYHOCTH, YBAXKEHHS K IMPOUUIOMY M HACTOAILIEMY POCCHUICKON
MAaTEMATUKH, [IEHHOCTHOE OTHOILICHUE K JIOCTHXKEHUSIM POCCUUCKAX MATEMATHKOB
U POCCHUUMCKOW MATEMATHUYECKOW IIKOJbI, WCIOJB30BAHUE 3TUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax IKOHOMUKY;

3) IyXOBHO-HPaBCTBEHHOT'O BOCHUTAHHUS: OCO3HAHUE JYXOBHBIX IIEHHOCTEH
POCCUHCKOrO HapoJa, CPOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO
MOBEJCHUS], CBSI3aHHOIO C NPAKTUYECKMM NPUMEHEHHUEM JOCTMKCHUU HAYKH W
NEATEIbHOCThIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIa/Ja B IOCTPOCHUE YCTOMYMBOTO
Oyny1ero;

4) 5CTETUYECKOT0 BOCIUTAHUS: ICTETUYECKOE OTHOILLIEHUE K MUPY, BKIHOYas
ACTETUKY MAaTEeMaTUYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlad, pEIICHUN,
paccyX’AeHUN, BOCIPUMMYUBOCTh K MATEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BHJIOB
UCKYCCTBA;

5) ¢wusnueckoro BocmUTaHUSA: CHOPMHPOBAHHOCTH YMEHHUS TPUMEHSTH
MaTeMaTHYeCKHUe 3HAHUS B MHTEpecax 370pOBOr0 M O€30MacHOro o0pasa JKU3HH,
OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3JI0POBbIO  (30pOBOE  IUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHA W OTAbIXAa, peryaspHas ¢u3ndeckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHWE TIPH 3aHITHSIX CIOPTHUBHO-
03JIOPOBUTENIBHOM JIESITENBHOCTBIO;

6) TpPyIOBOIO BOCIUTaHUSA: TOTOBHOCTb K TpPYIy, OCO3HaHWE IIEHHOCTH
TPYIOJIIOOUS, UHTEPEC K Pa3IMYHbIM cPepaM MpodecCHOHATBbHON e TeNbHOCTH,
CBSA3aHHBIM C MaTEMaTUKOW M YMEHHE COBEPILIATh OCO3HAHHBIA BHIOOp Oymyuiei
npodeccur U peanu30oBbIBaTH COOCTBEHHBIE YKM3HEHHbBIE IJIaHbl, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTH4eCcKOMYy OO0pa3oBaHHIO U caMOOOpa3OBaHMUIO Ha
OPOTSHKEHUM BCEW JKU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEUICHUU
MPAKTUYECKUX 33724 MAaTEMAaTHUYE€CKOW HAITPABICHHOCTH;

7) DKOJOTHYECKOTO BOCIUTAHUSA: CPOPMUPOBAHHOCTH IKOJIOTHYECKOM
KYJIbTYpbl, TMOHUMAHHUE BIIASHUS COLMAIIBHO-3KOHOMHYECKUX MPOILECCOB Ha
COCTOSIHME MPUPOAHON M COIMAIbHOM Cpesbl, OCO3HAHHE III0OATFHOTO XapakTepa
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HKOJIOTUYECKUX MPOOJIeM, OPUEHTAIUsl Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUN
JUISL PELICHUS 3a/1a4 B 00JIACTH OKPY’KAKOLIEH CpeJibl, MIIaHUPOBAHUE MOCTYIIKOB U
OLICHKH MX BO3MOXHBIX ITIOCIEACTBUM I OKPYKAIOIIEU CPENbL;

8) LEHHOCTM HAyYHOTO TMO3HAHMS: CPOPMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOMN
NPaKTUKH, IOHMMAaHME MaTeMaTHMYeCKOM HayKh Kak cdepbl 4YeI0BEeUeCKON
NEATENBHOCTH, TANOB €€ pa3BUTUSA WM 3HAYMMOCTH JJI1 Pa3BUTHUS LUBUIN3ALINH,
OBJIAJICHUE SI3bIKOM MAaTE€MaTHKH M MaTeMaTHYECKOW KyJIbTypOH KakK CpeICTBOM
[IO3HAHUS MHUpPA, TOTOBHOCTH OCYILIECTBIATH IPOCKTHYIO M HCCIEAOBATEIBCKYHO
NEeATENbHOCTh HHIMBUIYaIbHO U B IPYIIIIE.

METAIIPEMETHBIE PE3YJIBTATDI

ITo3HaBaTebHBbIC YHUBEPCAJIbHbIEC YUeOHbIE 1efiCTBUS

ba3oBble Jornyeckue 1eiicTBUA:

BBISIBJISITh M XapAaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKKM MATEMAaTHYECKUX
OOBEKTOB, TOHATUN, OTHOUICHHM MEXIy MOHATUAMH, (DOPMYITUPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KIacCU(pUKALUH,
OCHOBaHUS i OOOOIIEHHS WM CpaBHEHUS, KPUTEPUU MPOBOAMMOIO aHAJIM3a;
BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPa30BbIBATH CYKIAECHUSA: YTBEPAUTEIbHbBIE
U OTPULIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIISITD MaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
OpoTUBOpeuMsi B (aKkTax, JaHHBIX, HAOMIOJEHUSIX U YTBEPKIACHMSX, IpeaiaraTh
KPUTEPUU JUUIS BBISBICHUS 3aKOHOMEPHOCTEN U POTUBOPEUN;

JieNaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKHU, AECIyKTUBHBIX H
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOAUTH  CAaMOCTOATENIBHO  JOKAa3aTebCTBA  MATEMaTHYECKUX
YTBEPXKICHUM (MpsiMble M OT IPOTHBHOIO), BBICTpPAaWBaThb apryMEHTAaLHUIO,
MPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBOJIbI; BBIOMpATh CHOCOO penieHus y4yeOHOW 3aJadyu (CpaBHUBATH HECKOJBKO
BapHMaHTOB  pEILICHHsS, BbIOMpaTh HaumboJee  MOAXOAAIIUMH ¢ Y4&ToM
CaMOCTOSITENIBHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBblIe uccienoBaTe/bLCKHeE 1eliCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCJIEAOBATEIbCKUMI HMHCTPYMEHT ITO3HAHUS,
(dopMynupoBaTh  BONPOCH,,  (DUKCUpYIOIIME  MPOTHBOpEYME,  MpoOieMy,
yCTaHaBIUBaTh MCKOMOE U JaHHOE, (hOpMHpOBATh T'MIIOTE3Y, APIryMEHTUPOBATh
CBOIO ITO3ULIAIO, MHECHHE;

IIPOBOAUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEN0BAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEMaTHUECKOro 00bEKTa, SIBJICHUS, Mpollecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAY 0OBbEKTaMU, SIBJIEHUSMH, TPOLIECCAMH;



CaMOCTOSITENIbHO (HhOpMYyIUpOBaThH OOOOIICHHS W BHIBOABI IO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, MCCIAENOBaHUS, OICHMBATh  JIOCTOBEPHOCTH
MOJIYYSHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHUH;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOIECCa, a TaKKe BBIJIBUTATH
MIPEANOIOKEHHS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh JIepUIIMTHI MHDOpPMAIIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIPOC U JJIs PELICHUS 3aa4H;

BbIOMPATh UHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATh,
CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATh HMH(POPMALMIO PA3NTMYHBIX BUIOB U
(dbop™m npeacTaBICHUS;

CTPYKTYpUPOBaTh WH(OOPMAIUIO, MPEIACTABIATh €€ B pasIudHbIX (Popmax,
WJLTIOCTPUPOBATH TpaduvecK;

OTICHUBATh HaJEXKHOCTD uH(bopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpPMYITUPOBAHHBIM KPUTEPUSIM, CHOPMYIUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIACHUS B COOTBETCTBUU C yCIIOBUSIMHU
U LeNsMUA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pEUICHUs 3a/1ayH,
KOMMEHTHPOBATh MOJyYEHHbIN Pe3yJIbTaT;

B X0jie 00CYXXJIeHHUs 3a7]aBaTh BOIMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBlI,
npoOieMbl, pelaeMoill 3ajaud, BBICKA3bIBATh WJIEH, HAIIEJICHHbIE Ha TIOHMCK
pEIIeHHs, COIMOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHUSMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3WIHNA, B KOPPEKTHOU (opme
(dbopMypoBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

MIPEJICTABIIATh PE3yIbTaThl PEIICHUS 3a]]a4H, SKCTICPUMEHTA, NCCIICTOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Yy4€TOM 3aaad
Mpe3eHTAlNT U OCOOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIE YHHBeEpPcaJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM PELICHUS 3a/1auu, BBIOMPATH CIIOCOO PEIIEeHHUs C
y4€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJE€Th HAaBbIKAMHU  I[IO3HABATEJNbHOW  pe(lieKCMM Kak  OCO3HaHMS
COBEPIIIAEMbIX JEUCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJACThH
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJSI Tpoliecca U pe3yibTaTa pElIeHUs
MaTeMaTHYE€CKOM 3a4a4H;



MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEITLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJEHHBIX OIMMOOK, BBISBICHHBIX TPYAHOCTEH; OIEHUBATh COOTBETCTBUE
pesyipTaTa IEId ¥ YCIOBHUSAM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WIH
HEJIOCTIDKCHUS PE3yIbTaTOB NEATEILHOCTH, HAXOAWTHh OIIMOKY, aBaTh OICHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITE€JIbHOCTD:

MOHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHTHOW W WHIANBUAYATHHON
paboThl TpHM pemieHWH YYEeOHBIX 3aJad, MPUHUMATh I[EJb COBMECTHOM
JeSITeNFHOCTH, TUTAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThHI, paclpenesiTh
BUABl padoOT, JOTrOBapuBaThCA, OOCYXAATh TPOIECC U pe3ylbTaT paboTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBHIX (hopMax padoThl (0OCyxkaeHHsl, OOMEH MHEHHH,
«MO3TOBBIE IITYpPMBbl» © HWHBIE), BBINIOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUSA C JPYTMMU UWICHAMH KOMAaHJbI, OIICHUBATH
KaueCTBO CBOETO BKJIAJa B OOIMMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHUCTBUSI.

[MPEAMETHBIE PE3VJIbTATHI

Yuciia 1 BbIYHCICHHS:

ONEpUPOBATh TMOHATUSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHUCIIO,
HaTypaJIbHOE, LI€J0€ 4YMCI0, OOBIKHOBEHHAss U JAECSITUYHas ApoOb, MPOLEHTHI,
UCIIOJIb30BaTh IPU3HAKM JEIUMOCTH LEJBIX YHUCEJ, pa3JIoKEHUE 4YHCIa Ha
IIPOCTBIE MHOYKUTENH IS PELICHUS 3a4a4;

BBIMIOJHATh ~ apu(METHUYECKHEe  OMNepalud C  pPalUOHAIBHBIMH U
JNEUCTBUTENBHBIMU YUCIIAMU;

BBITMOJHATH NMPUOIMKEHHBIE BBIYMCIICHNUS, UCIIOIb3Ysl MpaBUia OKPYIJICHUS,
NenaTh NPUKUIKY U OLICHKY PE3yJIbTaTa BBIUYNCICHNN;

ONIEPUPOBATH MTOHATHUIMU: CTEIIEHD C LIEJIBIM U PAMOHAIBHBIM ITOKA3aTEIIEM,
CTaHmapTHas ¢opMa 3amucHu JEUCTBUTENBHOIO 4YHUCIA, KOPEHb HaTypalbHOMN
CTEIEHHU, UCII0JIb30BATh NOAXOAILYI0 (OpMY 3alIUCU JEHCTBUTEIBHBIX YUCEN IS
pELICHNUS NIPAKTUYECKUX 3a7a4 U NIPEACTABICHUS JAHHBIX;

OIEPUPOBATH MOHATHAMU: CUHYC, KOCUHYC M TaHI'€HC IIPOM3BOJIBHOIO YIUIA,
UCIOJIb30BaTh 3alIMCh IPOU3BOJIBHOIO yIJIa 4epe3 0OpaTHbIE TPUTOHOMETPUUECKUE
GbyHKIUY;

OIEpUpPOBaTh MOHATHAMM: JIOrapu(dM UUCIa, JECATUYHBIE U HATypajbHbIE
aorapu@mel.

YpaBHeHHs U HEPABEHCTBA:

ONEPUPOBATH IOHATUSAMHU: TOKIECTBO, YPaBHEHWE, HEPABEHCTBO, LEJIOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHNE, HEPABEHCTBO, TPUTOHOMETPHUUYECKOE
YPaBHEHUE;

BBITMIOJHATH MPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U peIlaTh
TPUTOHOMETPUYECKUE YPABHEHNS,



BBITMIOJIHATh TPEe0Opa3oBaHusl LEJbIX, PAlMOHAIBHBIX W HPPaLMOHAIBHBIX
BBIDOKEHUI W pellaTb OCHOBHBIE  THUIIBI  LEJBIX, PAlMOHAIBHBIX U
MPPALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB;

IPUMEHSATH YPABHEHUS U HEPABEHCTBA JIJISl PELLICHUS] MaTEMaTHYECKUX 3a7a4
Y 3a]1a4 U3 pa3Iu4HbIX 001acTel HAyKH U peajJbHOM KU3HMU;

MOJICJIMPOBaTh pealbHbIE CHUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKCHUS, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBUIO 33Jayd, HCCIEAO0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alllapara anreopsl;

OPUMEHATh CBOMCTBA CTENEHM JJs IPeoOpa3oBaHUs  BBIPAKEHUH,
ONEpUpOBaTh TOHATHAMH: IIOKA3aTEJIbHOE YPAaBHEHHE U HEPABEHCTBO, peELIaTh
OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBITMIOJIHATH MPeo0pa30oBaHusl BIPAXKEHUHN, COAEPKAIINUX JIOTapUPMBI,

ONEepUPOBATh MOHATUSIMH: JIOTAPU(PMHUUECKOE ypaBHEHHE W HEPABEHCTBO,
peliaTh OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB;

HAXOJUTh PELICHUS MPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh MOHATUSMHU: CUCTEMA JIMHEWHBIX YpPaBHEHH M €€ pelleHHue,
UCITOJI30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH U1 pELICHUS IPAKTUUECKUX 3a7a4;

HaXOJUTh PEIICHMS MPOCTEHIINX CUCTEM M COBOKYITHOCTEH PallMOHAIBHBIX
YPaBHEHUI U HEPABECHCTB;

MOJIEJIMPOBaTh pealbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKCHUs, YpPaBHEHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBUIO 3a/ayH,
UCCIIEZIOBATh TIOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM alllapara ajareopsl.

DYyHKUMH U TPAPUKH:

OTIepUPOBATh MOHATUSAMU: (YHKIIHS, CIOCOOBI 3aAaHus (yHKIUHU, 00IacTh
OTIpeleNICHUs] M MHOXECTBO 3HaYeHUH (QyHKIMH, TpaduK (QYHKIHH, B3aMMHO
oOpaTHble (PYHKIIHH;

ONEepUPOBaTh TMOHATHUSAMHU: YETHOCTh W HEUYETHOCTh (DYHKUMU, HYIU
GyHKIIUM,  TPOMEXYTKH  3HAKOMOCTOSHCTBA,  Nepuoanyeckas  (QyHKIus,
OPOMEXYTKM  MOHOTOHHOCTH  (PYHKIMHM, TOYKH OIKCTpeMyMma  (PYHKIHH,
HauOoublllee U HAMMEHbIIEE 3HAUYEHUs (PYHKIMM Ha MPOMEKYTKE, UCIOJIb30BaTh
UX JUIA UccieloBaHus QYHKIUH, 3alaHHON rpadukom;

UCIOJIb30BaTh Tpa@uku (QyHKUMHM A pEelIeHMs] ypaBHEHUMN; CTPOUTH U
yuTaTh TpaduKu JIMHEHHOW QYHKIMH, KBaJAPAaTUUYHOW (YHKIMU, CTEIICHHOU
(GYHKIUM C LEIbIM IIOKA3aTeNeM;

OIEpUpPOBaTh MOHATUSAMU: TpaUKU IOKA3aTEIbHOH, JorapupMuyueckon u
TPUTOHOMETPUUECKUX (DYHKUUH, N300paxaTh UX Ha KOOPAMHATHOM MIIOCKOCTU H
WCITOJIB30BATh JJI PELICHNUS] YPABHEHHUI U HEPABEHCTB;

n300paxaTh HA KOOPAMHATHOM IUIOCKOCTH TpaduKH JIMHEHHBIX ypaBHEHUU
Y UCIOJIB30BaTh UX ISl PEIIEHUS CUCTEMBI JIMHEUHBIX YPAaBHEHHUI;

UCIIOJIB30BaTh Tpapuku (QYHKIUNA [JI WCCICAOBAHHS TMPOIIECCOB M
3aBUCUMOCTEN MPHU PELICHUH 33Ja4 U3 APYTUX Y4EeOHBIX MNPEIMETOB U PEATbHON
’KU3HU, BbIpaXXaTh (JOpPMyJIaMU 3aBUCUMOCTH MEKy BETMUMHAMU;

Havana MmaTeMaTH4€CKOI0 aHAJIN3a:

ONEpUpPOBaTh MOHATHAMM: TOCIENOBATEIbHOCTh, apupmMeTndeckass u
reoMeTpuyecKas Mporpeccuy; ONepupoBaTh MOHATHIMH: OECKOHEUHO yObIBaroOIIast
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reoMeTpuyecKas Imporpeccus, cymMmma OeCKOHEYHO YyObIBAaIOIIeH reoMeTpuiecKon
IIPOTPECCHH;

3aJaBaTh MOCIEAOBATEIBHOCTH PA3IUYHBIMU CIIOCOOAMU; HCIOJIb30BaTh
CBOMCTBa IOCJIEIOBATEIBHOCTEN M MPOrPECCHM ISl PEIICHHs] peajbHBbIX 3aaad
MPUKJIAJHOTO XapaKTepa.

ONEepUpPOBATh MOHATUSAMU: HEMpPephIBHAS (QYHKIIMS, MPOU3BOIHAS (PYHKIUH,
UCII0JIb30BaTh TEOMETPUUYECKUN U (PU3UUECKHUI CMBICI MPOU3BOTHON AJIsl pelIeHUs
3a/lay;  HAXOAWTb  IPOU3ZBOJHBIC  BJIEMEHTApHBIX  (DYHKIMH, BBIYUCIATH
IPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO (PYHKIUH;

UCIIOJIb30BaTh  NPOM3BOJHYIO Il  HCCleNoBaHUA  (DyHKIMUM  Ha
MOHOTOHHOCTb ¥ O3KCTPEMYMBI, NPHUMEHATH pPE3yJIbTaThl MCCIEAOBAaHUA K
MOCTPOCHHUIO IPA(PHKOB;

UCIIOJIb30BaTh MPOM3BOJHYIO JUISI HAXOXKJICHHSI HAWY4dIIEro pPEIICHHs B
MPUKIAAHBIX, B TOM YUCJE COUUAIbHO-3KOHOMUYECKHX, 3a1a4ax;

ONEepUpOBaTh TMOHATHUAMHU: TEPBOOOpa3Hass W HUHTErpal, MOHUMATh
reOMETPUYECKUN U PU3NYECKUI CMBICIT UHTErpaa;

HaXOJUTh MEPBOOOPA3HBIE JIEMEHTAPHBIX (YHKIUH, BHIYUCISATH MHTETPAl
no ¢opmyne Herorona—JleiiOuuna;

pelmaTth NpUKIagHbIE 33/1a4d, B TOM YHUCJIE COLUUAIBHO-)KOHOMHYECKOTO U
(bu3MYecKoro xapakrepa, Cpe/icCTBaMi MaTEMaTHUYEeCKOro0 aHaIn3a.

MHo:xecTBa U JIOTMKA:

ONEPUPOBaTh TMOHATUAMHU: MHOXECTBO, OIEpallMM HAJ MHOYXECTBaMU;
UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmapaTr i1 OINMCAaHMS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PEIIEHUU 33]1a4 U3 APYIUX y4eOHBIX PEIMETOB;

ONEpUpPOBaTh  MOHATHIMMU: ONpENENICHNE,  TEOpeMa,  CIEACTBUE,
JIOKa3aTENbCTBO.

Crepeomerpus:

ONEPUPOBATh MOHATUAMU: TOUYKA, IPsIMasi, NIOCKOCTh; TPUMEHATh AaKCHOMBI
CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPU PELICHUHA F€OMETPUUYECKHX 3a]1ay;

ONEPUPOBATh MOHATHUSIMU: MAPATIIENBHOCTh U NEPIIEHANKYJIAPHOCTD MPSIMBIX
1 TIOCKOCTEH;

KJaccu(UIMpoBaTh B3aWMHOE PACIOJIOKEHUE MPSMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE;

ONEPUPOBATh NOHATHUAMU: ABYIPAHHBIM YroJl, TPaHU ABYTPAHHOIO YIJIA,
pedpo IBYTPaHHOTO YyTIJia, JUHEHHBIM Yroyl IBYrpaHHOIO YIJia, rpajycHas Mepa
IBYTPAHHOIO YIJIa;

ONEpUPOBATh MOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbIIA
MHOTOIPAHHHMK, 3JIEMEHTbl MHOTOTPaHHUKA, NPaBUIbHBIA  MHOIOIPAHHUK;
pacno3HaBaTb  OCHOBHBIE  BHJbl MHOIOTPAaHHUKOB (IMpamuja, IpU3Ma,
NPSIMOYTOJIbHBIN Mapaienenume, Kyo0);

KJIaCCU(PUIMPOBATh  MHOTOTPAaHHUKHU,  BBIOMpasl ~ OCHOBaHUA  JJIA
kjaccuukanuu (BBINYKJIbIE M HEBBINYKJIble MHOTOTPAHHUKH, MPaBHIIbHbBIE
MHOTOTPaHHUKH, MPSAMbIE U HAKJIOHHBIE IPU3MBbI, TapaJIJIeNICIUIIE IbI);

ONEPUPOBATh MOHATUSAMU: CEKyIIas IMIOCKOCTb, CEYEHHE MHOTOTPAHHHUKOB;
OOBSACHATH MPUHILHUIIBI TOCTPOSHUS] CEUEHHM, UCTIONB3YSI METO/T CIIE/OB;
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CTPOUTHh CEUYEHHS MHOTOIPAaHHUKOB METOJOM  CJI€JIOB, BBINOJHATH
(BBIHOCHBIE) TJIOCKME YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI
CBEpXY, COOKY, CHU3Y;

pemaTth 3a7aud Ha HAXOXACHHE T'€OMETPUUYECKHX BEJMYHMH MO 00paslam
WM adropuT™MaMm, IPUMEHSS M3BECTHBIE aHAJUTUYECKUE METOAbl NPH PELICHUN
CTaHAAPTHBIX MATEMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY IBYM:I
TOYKaMH, OT TOYKH JO MNpPsSIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINUMHUCS NPSIMBIMU;

pelarh 3aJaud Ha HAXOKJIEHUE I€OMETPUUYECKHMX BEJIMYUH 0 0Opasuam
WIA QITOPUTMAM, IPHUMEHSS HU3BECTHBIC AHAJIUTHUYECKUE METOABI IPU PELICHUU
CTaHAAPTHBIX  MaTeMaTMYECKMX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy HOpPsIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB;

BBIUUCIATH OOBEMBI M TUIOMIAIA MOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3MA,
nupaMua) ¢ TOpUMEHEHHeM (GOpMyJl, BBIYUCIATH COOTHOILICHHUS MEXKIY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMU MOT00HBIX MHOTOTPAaHHUKOB;

ONEpUpPOBaTh MOHATUSAMU: CHUMMETPHS B IPOCTPAHCTBE, LEHTP, OChb H
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

U3BJIEKaTh, INPEeOOpa30OBbIBAaTh W HUHTEPIPETUPOBATh HH(POpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPECTABICHHYIO Ha YepTekax U
PUCYHKAX; IPUMEHATh F€OMETpUUECKHUE (aKThl JJIs PELICHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaratoIuX HECKOIBKO IIAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJaHbl B IBHON (popMe;

OPUMEHATHh NPOCTEHIINE MPOrPaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IPU PEUIEHUH CTEPEOMETPUYECKUX 3aj]1ad;
IIPUBOJANTH NMPUMEPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEN B NMPHUPOAE U >KU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FT€OMETPUH B HCKYCCTBE;

OPUMEHATh TOJyYECHHbIE 3HAHWS HA MPAKTHKE: aHAJIU3UPOBATh pPEaJbHBIE
CUTyallUM W NOPUMEHATh HU3YyUYCHHBIE IOHATUS B MPOLECCE IOHCKA PpPELIEHUs
MaTeMaTHYecKu CQHOPMYJIMPOBAHHON MPOOJEMBI, MOJEIUPOBATh PpEabHbIE
CUTyallUM Ha A3BIKE TIE€OMETPHUM, MCCIECI0BaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, almapara ajireopsl, pelaTh
IPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N'€OMETPUYECKUX BEIUYMH.

OIEepUpPOBaTh MOHATUSMU: LWIMHIPUYECKas IOBEPXHOCTh, 00pasyrolue
HWIMHAPUYECKON  NOBEPXHOCTH,  LWIMHIP, KOHMYECKas  ITOBEPXHOCTH,
oOpa3yrolre KOHUYeCKOW MOBEPXHOCTH, KOHYC, cpeprdeckasi HOBEpPXHOCTH;

pacro3HaBaTh Teia BpalleHus (IWIHHIpP, KOHYC, chepa U 1map); OObICHATD
CHOCOOBI MOJTYYEHUS TEN BPALLECHHUS;

KJIAaCCU(UIIMPOBATh B3aHMMHOE pacHojiokeHue cdepbl U IUIOCKOCTH;
ONEpUpOBaTh MOHATHUAMM: IIAPOBOM CErMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA
CEerMEHTa, IIApOBOW CJIO, OCHOBAaHME ILIAPOBOrO CJIOS, BHICOTA IAPOBOIrO CJIOA,
IapOBOM CEKTOP;

BBIUMCIATH OOBEMBI M  IUIOIIAAM IOBEPXHOCTEH Tel  BpallleHus,
reOMETPUUYECKUX TEJ C IPUMEHEHHEM (hopMyT;
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OTIEpUPOBATh TOHSTHSIMHU: MHOTOTPAaHHUK, BIIMCAaHHBIK B cdepy
OMHCAaHHBIM OKOJIO cdepsl, cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TeEJO
BpAlllCHUS;

BBIUMCIISTh COOTHOIICHUS MEX]y IJIOIAASIMH MOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n300paxaTh u3ydaemble (GUTYpPHl OT PYKH W C TNPUMEHEHHEM IPOCTHIX
4epTEXHBIX UHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) IIJIOCKHE UEPTeKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJl BPAIICHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh W TIPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PHUTypax, MPECTABICHHYIO Ha YepTekax U
PUCYHKAX;

OTIepUPOBATH IOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATHh JICUCTBUSL CJIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHUS BEKTOpa Ha YUCIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaAI0T;

MPUMEHSTH MTPABUJIO MapalIeTeTUIea;

OTIepUPOBATH MOHITUAMHU: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJl MEXIY
BEKTOPaMH, CKaJISIPHOE MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPHI;

HaXOJWTh CYMMY BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI MEXITY
BEKTOpaMH, CKalsipHOE MPOW3BENEHUE, pAaCKIaAbIBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a7aBaTh IUIOCKOCTh ypaBHEHHWEM B JEKApTOBOW CHCTEME KOOpPIWHAT;
NPUMEHSTh TeOMEeTpUdYecKue (PaKThl AN PEUICHHs] CTEePEOMETPUUYECKUX 3ajad,
MPEIOoNaraloiuX HECKOJbKO IIAaroB pELICHUs, €CIU YCJIOBUS NPUMEHEHUs
3aJaHbl B IBHOH (opme;

pelaTh MPOCTEHIINe TeOMETPUUECKHe 3a7aud Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia;

pemarh 3aJa4d  Ha J0Ka3aTeIbCTBO MAaTeMaTUYECKUX OTHOUICHHH U
HaXO0XKJIEHUE TEOMETPUUECKUX BEJIMYMH MO 00pa3aM WiIH aJrOpUTMaM, IPUMEHSIS
M3BECTHBIC METO/IbI MPU PEUICHUH CTAaHIAPTHBIX MATEMATUYECKUX 3a/1a4;

NPUMEHATh TPOCTEUIINE MPOrpaMMHBIE CpPEIACTBA W AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI TIPH PEIICHNN CTEPEOMETPUICCKUX 3a/1aY;

NPUBOJUTH TPUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TpHUpOIE U
’KU3HU, paCIIO3HABATh MPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

NPUMEHATh MOJyYEeHHBIE 3HAHUSA Ha MPAKTHUKE: aHAJU3UPOBATH PEaJbHbIC
CUTyallil W TPUMEHSATh W3YYCHHBIC TOHSATHS B TPOIECCE TOWCKA PEeIICHUs
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATH pEaJbHbIC
CUTyalldd Ha $3bIKE TEOMETPUH, MCCIEAOBAaTh IOCTPOEHHBIE MOJAEIU C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUH U TEOPEM, ammnapara ajareopbl, pemarb
NPaKTHYECKUE 33]]a4H, CBSA3aHHBIE C HAXOXKJICHIUEM I€OMETPUYECKUX BEIHUHNH.

Teopusi BeposiTHOCTEM:

YUTATh U CTPOUTH TAOJUIIBI U TUATPAMMBIL;
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ONepUpOBaTh  MOHATUSIMU:  CcpeAHee  apudmernyeckoe,  MeaAHUaHa,
HauOoJIbIlIee, HANMEHbIIIEE 3HAUCHHUE, Pa3MaX MAaCCHUBA YUCIIOBBIX TAHHBIX;

ONEPUPOBATh MOHITUSMHU: CIYyHYAHBIN ASKCOEPUMEHT (OMbIT) U CIy4YailHOE
cOOBITHE, DJIEMEHTapHOE COOBbITHE (IJIEMEHTApHBIN HMCXOMA) CIy4YailHOro OIbITa,
HaXOJUTh BEPOSTHOCTHU B OMBITaX C PABHOBO3MOXKHBIMHU CIIYYalHBIMU COOBITUSMH,
HaXOJUTh W CPaBHUBATb BEPOSITHOCTU COOBITUA B M3YUYEHHBIX CIIy4alHBIX
AKCHEPUMEHTAX;

HaxXoJuTh W (GOPMYJIUPOBATH COOBITHSA: TEpeceYeHUe M OO0bEAUHEHHE
JAHHBIX COOBITUH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO, TTOJIb30BATHCS
auarpaMMamu Jitiepa u (GOpMyJIOi CII0KEHHS BEPOSITHOCTEN IIPH pElICHUH 33/1a4;

ONEepUpPOBATh MOHATUIMU: YCIOBHAsi BEPOATHOCTh, HE3ABUCHUMBbIE COOBITHS,
HaXOJUTb BEPOATHOCTH C IOMOILIBIO NPAaBWIA YMHOXKEHUS, C ITIOMOLIBIO JAEpEBa
CIIy4alHOTIO OIIBITA;

OPUMEHATh KOMOMHATOPHOE MPaBMUJIO YMHOXXEHHUS TpPH PEIICHUU 3a/ay;
ONEPUPOBATh TNOHATHUAMM: HCIBITAHWE, HE3aBUCHUMBIE WCIBITAHUSA, CEpUs
UCIBITAaHUHM, yCHeX M HeyJaya, HaXOIUThb BEPOSTHOCTH COOBITHM B cepuu
HE3aBHCHUMBIX HCIIBITAHHM /10 IEPBOTO ycIiexa, HaXOAUTh BEPOSTHOCTU COOBITHI B
cepuM ucnplTanui bepHyIum;

ONEpUpOBaTh  MOHATUAMM:  CilyyalHas  BEJMYMHA, paCIpEIeICHUe
BEpPOSATHOCTEH, JUarpaMMa pacrpeeaeHus.

CpaBHMBATh  BEpPOSATHOCTH  3HAYEHUN  CIIy4YalHOM  BEJIWMYUHBI IO
pacHpeeeHUIO WIH C OMOILIBIO AUArpaMM;

ONEpUpOBaTh  MOHATHEM  MAaTEMaTUYECKOTO  OXKHMAAHUSA, IPUBOJUTH
IIPUMEPBI, KaK MPUMEHAETCS MATEMAaTUYECKOE OXUAAHWE CIy4alHON BEJIMYHMHBI
HaxOJUTh MaTEMATUYECKOE 0KUIAHNE 110 JAHHOMY PAaCIPENEIICHUIO;

UMETh MPEACTABIEHUE O 3aKOHE OOJIBIINX YHCENT,

MMETh NPEICTABICHUE O HOPMAIIBHOM PACIPEIEICHUN

14



3. CTPYKTYPA U COONEP) KAHUE YYEBHOI'O IIPEAMETA OYIIL.04
MATEMATHKA

3.1 O6bem yueoHoro npeamera OYIL.04 MaremaTuka u BUIAbI y4eOHOM
padoThI

Bup yuyeOHoit padoThI O0bem

4acoB
O0beM padoThl 00yYaOIIMXCH B AKaJleMHYeCKHX Yacax (Bcero) 296
O0bem paGoTbl  00yYaWIIMXC BO  B3aUMOJCHCTBMH  C 272

npenojaaBaresemM (Bcero)

B TOM YHCJIC:

JIEKIINHU 116

IPaKTUYECKHUE 3aHSATUS 156

IIpomeskyTOuHast arTecTanus B popme

Noe 1u 2 cemecTp —3K3aMeH, B TOM YUCIIE: 24
MOJrOTOBKA K AK3aMEHY,
MpeadK3aMeHAIIMOHHAs KOHCYJIbTAIUS,
IIpoLeIypa CIaYM 3K3aMeHa
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4 YCIOBUSA PEAJIMBAIIMU YUEBHOI'O IIPEJIMETA OYIL.04
MATEMATHKA

4.1 TpeOoBaHuA K MATEPUATBbHO-TEXHUYECKOMY 00eCIedeHH 0

Peammzanust yueOnoro npeamera OYIL.04 MaremaTtuka TtpeOyeT Haluyus
y4eOHOT0 KaOMHEeTa MaTEMAaTUKH.

YyeOnast aymutopus IS TPOBEICHUS 3aHATUN JIEKIIMOHHOTO THIIA,
MPAKTUYECKOTO THUIIA, TPYIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJISL ¥ IPOMEKYTOYHOHN aTTeCTaIlN

[Tomenienus 11 caMOCTOSATENBHOM PadOThI 00YUYAOIIUXCS TOJKHBI OBITh
OCHAIIIEHbl KOMITBIOTEPHOW TEXHUKOHW C BO3MOXXHOCTBHIO TOJKIIOUYCHHS K
UH()OPMAITMOHHO-TEJICKOMMYHUKAIIMOHHON CeTH H OO0OecCleueHrneM JOCTyrna B
AJNIEKTPOHHYI0  MH(OPMAIMOHHO-00pA30BaATENbHYI0  Cpely  00pa3oBaTebHOU
OpraHu3aluu

O6opynoBaHue yueOHOTO KabMHeTa:

Kommekt yuebHo# mebenu:

— pabouee MeCTO mpenoaaBaTes (CToJ, CTy);

— paboune MecTa 00y4YaroIMXCs (CTOJbI, CTYJIbS)

Texnuueckue cpeacTBa 00OyUeHHUS:

— TIPOEKTOP;

— DJKpaH;

— HOYTOYK

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2. CIIC KoHncynbTaHT BrogkeTHble OpraHu3aliu:

Bepcus [Ipod CrnenuanbHbplii BBITYCK

3. AdobeAcrobatReader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip

6. Google Chrome

7. Moodle

4.2. IlepeyeHb HOPMATHBHBLIX NPABOBLIX [O0KYMEHTOB, OCHOBHOW H
JAOMOJHUTENbHOH Yy4eOHOW JuTepaTypbl, HeO0XOAUMON /IJs1 OCBOCHUS
yueoHoro npeqmera OVYIL.04 MartemaTuka
HopmaruBHbie paBOBbIE JOKYMEHTHI:
dI'OC  CIIO no cnenuanbHoct 09.02.07 HMuHboOpMallMOHHBIE CHUCTEMBI U
IpOrpaMMUPOBAHHE
®denepanbHbIi 3akoH OT 29.12. 2012 No 273-D3 «O6 obpazoBanuu B Poccuiickoi
Oeneparuny». Ilpukaz MunoOpuayku Poccum ot 17.05.2012 No 413 «O6
YTBEPXKJECHUU (eAepalibHOTO TOCYJIapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAapTa
cpenHero (IOJIHOTO) 001Iero 00pa3oBaHU).

[Ipuxaz Munobpuayku Poccunm ot 29.12.2014 No 1645 «O BHeceHuu
u3menenut B Ilpukaz3 MunucrepctBa o0pa3oBaHus ©u Hayku Poccuiickoi



Oenepaniuun - ot 17.05.2012 Ne 413 «O6 yrtBepxkaeHun (QemepaabHOTO
rOCy/IapCTBEHHOrO0 00pa30BaTEeNIbHOTO CTaHJapTa CpeaHero (MOJHOro) OO0IIero
o0Opa3zoBaHUsI.

[Tucemo JlemapramMeHTa TOCYAapCTBEHHOW MOJUTUKH B cepe MOATOTOBKU
pabounx kaapoB u JIIIO Mwunobprayku Poccum ot 17.03.2015 Ne 06-259
«PexomMenanuu mo opraHU3alUM MOJYYEHHUS CpeHEero ooOuiero oOpa3oBaHUs B
npenenax OCBOEHHUS 00pa3oBaTENbHBIX MPOTPAMM CpPeIHEro MpodeccHOHaTbHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOro oOIero oOpa3oBaHUs C Y4eTOM TpeOOBaHUM
(dbenepalibHbIX TOCYAapCTBEHHBIX 00pA30BATENbHBIX CTAaHAAPTOB U IMOJy4aeMOM
npodeccun WiM CenualIbHOCTH CPEAHEr0 MPOPECCHOHATEHOTO 00pa30BaAHUS

a) OCHOBHAs JTUTEpaTypa:

1. MaremaTtuka: anreOpa M Hayala MaTeMaTHYECKOrO aHajn3a, T'eOMETpHs.
Anrebpa m Havyasia martematudeckoro adammsa. 10-11 xmaccel: 0a30BBI H
yrayOnéunsiii ypoBHu : yueOnuk / UI. A. Amumos, }0. M. Konsrun, M. B.
TkauéBa [u np.]. — 11-e uzn. — Mocksa : IIpocsemenue, 2023. — 464 c. —
ISBN 978-5-09-107210-5. — TekcT : JIEKTPOHHBIN // DIEKTPOHHBIN pecypc
mudpoBoii  obpazoBarenbHOM cpenpl CIIO PROFoOpazoBanue : [cailT]. —
URL: https://profspo.ru/books/132452

2. MaremaTtuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHaln3a, T'€OMETpHS.
I'eomeTpusi: 10-11 kiaccel: 6a30BbId W yrayOnéHHbIM ypoBHH : yueOHuk / JI. C.
AranacsH, B. ®@. byry3os, C. b. Kagomues [u ap.]. — 11-e uzn. — Mocksa :
ITIpocBemenne, 2023. — 288 c¢. — ISBN 978-5-09-103606-0. — Tekct
AIIEKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoit obpazoBarensHOU cpeabl CIIO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/132455

JloTIOTHUTETbHBIE UCTOYHUKHU:

1. Mamuurep, Buktop AnekceeBuy. I'eomeTpus: MIaHUMETPUYECKUE 3a7a4yd Ha
noctpoenue : YueoHoe mocoowue (s CIIO / amurarep B. A. - 2-e u3a. - Mocksa :
NznatensctBo FOpaiit, 2019. - 155. - (Ilpodeccuonansuoe obpazoBanue). - ISBN
978-5-534-04836-0 : 429.00.

URL: https://www.biblio-online.ru/bcode/438906

4.3 IlepeyeHb NMPOrpamMMHOro odecmne4veHusi, MPodeccHOHAILHBIX 0a3
JTAHHBIX, HHPOPMATIMOHHBIX CIPAaBOYHBIX CUCTEM pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAINUOHHOI ceTu «HTEepHET», HEOOXOAMMBIX
nJis1 ocBoeHus yyeOHoro npeamera OYIL.04 MartemaTtuka
http://catalog2.vgasu.vrn.ru/MarcWeb2- 3eKTpOHHBIN KaTajaor ONOINOTEKH
BI'TY
http://www.iprbookshop.ru/.-anekrporHo—0u6moTeunas cuctema [PRbooks
https://ege.sdamgia.ru/ - oOpa3oBaTeIbHBIA MOPTAd ISl TOATOTOBKH K
IK3aMEeHaM
https://adv.informika.ru/— Enunas xomnekiuu [HudpoBeix o0pa3zoBaTeIbHBIX

pecypcoB




https://rus-math.slovaronline.com/ - MmaTemaTu4ecKas SHIIUKIONEINS
http://www.ug.ru/— « Yautenbckas ra3era
http://www.school.edu.ru/ — Poccutickuii o0pa3zoBaTeIbHBIN MOPTAI
http://pedsovet.org/— Becepoccuiickuii aBryCTOBCKHH TIEICOBET
http://1september.ru/razera — «IlepBoe ceHTAOPsI»

44. OcoOennoctu peanuzanuu  y4deOHoro mpeamera OVIL.04
MartemaTuka st 00y4YalOIIUXCSl M3 4YHCJIa WHBAJMIAOB W JHI C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

Ilpu obyuenuu Jauy ¢ O0SPAHUUEHHBIMU BOZMONCHOCAMU 300POBbA,
npeoycmampueaemcs UHOUBUOYAIbH bl epapux 0OyueHus.

Husanuovl u auya ¢ 02panuyeHHbIMU 603MONCHOCIAMU 300P08bsL 0DecneueHbl
NeYamubiMu U INeKMPOHHLIMU 00PA308aAMENbHLIMU  pecypcamu 6 gopmax,
a0anmupoBaHHbIX K 02PAHUYEHUAM UX 300DOBbS.

Hna ocywecmeénenus npoyedyp meKyujeco KOHMPOIA YCNe8aemocmu u
NPOMENCYMOYHOU ammecmayuu 00y4arowmuxcs, co30aromcsi @QoHovl OYeHOUHbIX
cpeocms,  adanmuposamuvle 0N UHBAIUOO8 U JUY C  O02PAHUYEHHLIMU
BO3MOJNCHOCHAMU  300P06bsL U  NO3GOJAOWUE OYEHUMb OO0CMUMICeHUe UMU
3anIaHUPOBAHHBIX 8 OCHOBHOU 00PA308AMENbHOU NpOSpAMMeE  pPe3yibmamos
00yueHUus u YpoeeHvb COOPMUPOBAHHOCU BCeX KOMNEeMeHYUl, 3a5A6/1eHHbIX 6
006pazosamenvHol NPocpamme.



5. KOHTPOJIb W OIEHKA JOCTUXXEHHMW PE3YJIBTATOB
OCBOEHMHSA YYEBHOTI'O ITIPEAMETA OVYII1.04 MATEMATUKA

JlocTkeHre JIMYHOCTHBIX PEe3yJIbTaTOB OIIEHUBAETCA HAa KaueCTBEHHOM YpPOBHE
(6e3 ormetkn). CHOpMUPOBAHHOCTD MPEAMETHBIX, METAIPEAMETHBIX, JIMYHOCTHBIX
YyMEHUW ¥ 3HAaHUW OIEHMBaeTcs B Oamiax MpenojaBareieM B Ipoliecce
BBITIOJIHCHUSI OCHOBHBIX  BHJIOB  Y4YEOHOW  JEATEIBHOCTH  OOyYaroIIMXCs,
TECTUPOBAHUS, BBHITIOJIHEHUS OOYYAIONIMMUCS CaMOCTOSITEIbHOH paboThI, TIO
pe3yJibTaTaM TEKYIIEro KOHTPOJISl U TPOMEKYTOUHON aTTeCTALNH.

O1ieHKa pe3yJibTaTOB

PesynbsraTel 00yueHust
4 Y (bopMBI 1 METOTBI)

JIMUHOCTHBLIE PE3VYJIBTATHI -BBINIOJTHEHUE  TPAKTHYECKUX
1)  TpaXkIaHCKOTO  BOCIHTAHMS:  c(OPMHPOBAHHOCTH | 33AHHHN HA 3aHATHSX;

-YCTHBIH OTIpOC;
-CaMOCTOSATENNbHbIE PadoThI;

- KOHTPOJIbHBIE PaOOTHI;
-9K3aMeH

IpaXJIaHCKOW TMO3ULUU O0y4Yaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOT O YJIeHa POCCHIICKOTO oOmiecTBa,
MIpEACTABICHUE 0 MaTEeMaTUYECKUX OCHOBax
(GYyHKIMOHUPOBAHUSI  PA3UYHBIX  CTPYKTYp,  SIBICHUH,
MpoIenyp TPaKIAaHCKOro oOmecTBa (BBIOOPHI, ONMPOCH U
Ipyroe), yMEHHE B3aUMOJEHCTBOBATH C COIHAIbHBIMU
MHCTUTYTAaMH B COOTBETCTBUM C HX QYHKIUSIMH U
Ha3HA4YCHHEM;

2) TaTPUOTUYECKOTO BOCHHUTAHUS: CHOPMUPOBAHHOCTH
POCCHUICKOM TpaXAaHCKOM MIAECHTUYHOCTH, YBAXEHUS K
MpPOLIJIOMY M HACTOSALIEMY POCCHMCKOM MAaTeMAaTHKH,
LIEHHOCTHOE OTHOILIEHUWE K JOCTHXKEHUSIM POCCUMCKUX
MaTeMaTHUKOB M POCCHUMCKOM MAaTeMaTHYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE OTUX JOCTHXKEHHWHW B JIPYyTUX HayKax,
TEXHOJIOTHUSX, chepax IKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI'O  BOCIUTAaHUS:  OCO3HAHHUE
JTyXOBHBIX LEeHHOCTEeN POCCHUICKOTO Hapoza,
c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO
MOBEJICHUS, CBA3AHHOTO C MPAKTUYECKUM TMPUMEHEHHEM
JOCTUKEHUM HAyKH U JEATEIbHOCTBIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) 5CTETUYECKOr0 BOCIUTAHUS: SCTETUUYECKOE OTHOILIEHUE K
MHpY, BKJIFOYAst 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHNH,
pacCyXJIeHHI, BOCHPUHMYMBOCTh K MAaTEMAaTHYECKUM
aCIeKTaM pa3JINYHbIX BUJIOB HCKYCCTBA;

5) ¢usnueckoro BocnuTaHHS: CHOPMHUPOBAHHOCTH YMEHUS
MPUMEHATh ~ MaTeMaTHYeCKMe 3HaHUS B  HMHTEpecax
3I0pOBOTO M 0Oe30macHOTO oOpa3a >KM3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3J0pPOBBIO (370pOBOE MHUTAHUE,
cOamaHCUPOBAHHBINA PEXKUM 3aHATHI U OTAbIXA, PETyJIspHast

(bu3MYecKas akTUBHOCTH), (DM3MYECKOE COBEPIIEHCTBOBAHNE




npu 3aHATHUAX CIIOPTUBHO-0370POBUTEIBHON
NS TENIbHOCTBIO;

6) Tpy1OBOrO BOCIMTAHHUSA: TOTOBHOCTh K TPYAY, OCO3HaHHE
LEHHOCTH TPYJOJII00Us, WHTEpeC K pa3lIuyHbIM cdepam
npoeCcCHOHABHON  JesTEeIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM U yMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOP
Oynymied mnpodeccuu U peaanu30BBIBaTh COOCTBEHHBIC
KU3HEHHbIE IUIaHbl, TOTOBHOCTh U  CHOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
IPOTSDKEHUM BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYacCTHIO B PELICHUU MPAKTUYECKHUX 33a]a4 MaTeMaTHYeCKON

HaIpPaBJICHHOCTH;
7) DKOJOTHYECKOTO BOCHHUTAHUA: C(HOPMUPOBAHHOCTH
IKOJIOTHIECKOM KYJIBTYPHI, MOHUMaHHe BIIMSTHUS

COLIMATIbHO-D)KOHOMHUYECKUX  IPOLECCOB HAa  COCTOSIHHUE
MIPUPOTHON M COIMAIIBHON Cpefbl, OCO3HAHUE TII00aTBbHOTO
XapakTepa 9KOJOTMYECKUX Mpo0seM, OpHUEeHTalus Ha
IIPUMEHEHNE MAaTEMaTUYECKUX 3HAHMW JUIS PEIIEHUs 3aad
B 00JIaCTH OKpPY’KAIOLIEH cpelibl, INIAHUPOBAHKUE TIOCTYIKOB
M OLIEHKM UX BO3MOXHBIX IOCIEACTBUHM JJISI OKPYKarOUIEH
Cpelbl;

8) IIEHHOCTH HAy4YyHOro IMO3HaHUA: C(HOPMUPOBAHHOCTD
MHUPOBO33PEHU, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKH U OOIIECTBEHHOH MPAaKTHUKH,
MOHMMaHUEe  MaTeMaTHYeCKOM  Hayku  Kak  cgepbl
YEJIOBEUECKOW JEATENbHOCTH, JTAloOB €€ pa3sBUTUA U
3HAUUMOCTU JUId pa3BUTHs LMBWIM3ALUU, OBJIAZICHUE
S3bIKOM MAaTEMAaTUKM W MaTEeMaTH4YECKOM KYJBTYPOM Kak
CPEICTBOM IIO3HAHMS MHUPA, TOTOBHOCTb OCYILECTBIIATH
IIPOCKTHYKD M MCCIEJOBATEIbCKYI0  JEATEIbHOCTh
WHAVBHUAYaAJIbHO U B IPYyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI

OsnageHue YHUBEpCaITbHBIMHU MMO3HABATEJILHBIMU
NEUCTBUSIMU:

Ba3oBrble Jornueckue neiicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPHU3HAKU
MaTeMaTHUYeCKNX OOBEKTOB, MOHSATHUH, OTHOIICHUH MEXKITY
MOHATUSAMH, (OPMYJIUPOBATH  OMpENCICHUS  TOHSTHUH,
YCTaHABIIMBATh CYIICCTBCHHBIH MPU3HAK KIACCHU(PUKALIUH,
OCHOBaHHUS i1 OOOOIIEHMST W CpPaBHEHHS, KPUTECPUH
MPOBOAMMOIO aHAIK3a; BOCIIPUHUMATh, (POPMYIHpPOBATH U
peoOpa3oBHIBAThH CY>KJICHHUS: yYTBEpAUTEIIbHbIC u
OTpHIIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,
BBISIBJISITh MAaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU

-BBIIIOJIHEHUE  TPAKTHUYECKUX
3aJaHUM Ha 3aHATUIX,

-YCTHBIH OMpoc;
-CaMOCTOSATENIbHbIE PadoThI;

- KOHTPOJIbHBIE PAOOTHI;
-3K3aMeH




U TpoTHBOpeuMs B (pakTax, NaHHBIX, HAOIIOJCHUAX U
YTBEP)KICHUSAX, TpeIiaraTh KPUTEPUU JJIsi BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIL;

JieNaTh BBIBOJABI C HCIOJH30BAHHUEM 3aKOHOB JIOTHKH,
JeTyKTUBHBIX u WHIYKTHBHBIX YMO3aKITIOYCHHH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTD CaMOCTOSITENILHO JI0Ka3aTenbCTBa
MaTEeMaTHYECKHUX YTBEPKAECHUH (MpSMbIE U OT MPOTUBHOTIO),
BBICTpAauBaTh AapryMEHTAIMIO, IPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, 0OOCHOBBIBaTh COOCTBEHHBIE CYKICHHUS U
BBIBOJIBI, BBIOMpATh CIOCOO pelIeHHus Y4YeOHOW 3amadyu
(cpaBHUBaTh HECKOJBKO BAapUAHTOB pELICHUS, BHIOHMpAThH
Hambojee MOAXONAUIMM ¢  Y4ETOM  CaMOCTOSITEIBHO
BbIJIEJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareahLCcKue NeiiCTBUA:
UCIOJIb30BATh BOIPOCHI KakK HCCIIEIOBATENbCKUM
UHCTPYMEHT  MO3HaHWs,  (OpMyJIHUpPOBaTh  BOMPOCHI,
(buKcupyoImue MpoTUBOpEUre, MPoOIeMy, YCTaHABIUBATH
HCKOMOE u JaHHOE, dbopmMupoBaTh TUTIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UINIO, MHCHHE;
MIPOBONTH CaMOCTOSITEITLHO CIUTAHUPOBAHHBII
AKCIIEPUMEHT, UCCIICIOBaHHE o YCTaHOBJICHHUIO
OCOOCHHOCTEH  MaTeMaTH4ecKOoro OObeKTa,  sBICHHUS,
MpoIecca, BBISIBICHUIO 3aBHCUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (OpMyNIHpoBaTh 000OIIEHUS U
BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHOTO HAOIIOICHUS,
WCCIICJIOBAHMS, OILICHUBATh JIOCTOBEPHOCTh TOTYYEHHBIX
PE3yJIbTAaTOB, BHIBOJIOB U 000OIICHMIA;
MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TaKKe
BBIIBUTATh TMPENANOJIOKEHUSI O €ro pa3BUTUU B HOBBIX
YCIIOBUSIX.
Pabora ¢ undopmanmeii:
BBISIBIIATH AehUIIMTHI HH(DOpPMAIINH, TaHHBIX, HEOOXOIUMBIX
JUIS OTBETA Ha BOMPOC U JUIsI pEIICHUs 3a1a4H;
BbIOMpaATh MH(OPMALIUIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB,
aHaAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH
nH(pOpPMAaLIKIO Pa3IMYHbIX BUJOB U (hOPM MpeacTaBICHUS;
CTPYKTYypUpOBaTh HH(OpMaNMIO, TPEACTaBIATh €€ B
pasnmuuHBIX (hopMax, WILTFOCTPUPOBATH TpadUUECKH;
OLICHHBATh HAJEKHOCTh MH(GOPMALUU IO CAMOCTOSITEIHHO
cOpMYIIMPOBAHHBIM  KPUTEPHUSM,  CHOPMYITHMPOBAHHBIM
CaMOCTOSITEITLHO.

OBHaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHHKAaTHBHBIMU




Y4eOHBIMH JEHCTBUSIMHU:

BOCIIPUHMMATh ¥ (OPMYJIHPOBAaTH  CYXJACHUS B
COOTBCTCTBUU C YCIOBUAMHU U LCIISIMU O6H.I€HI/I$I, SICHO,
TOYHO, 'PAaMOTHO BbIPpAXXaTh CBOIO TOUKY 3PCHUA B YCTHBIX U
NMHUCbMCHHBIX TCKCTAX, AaBaThb MOSACHCHUA 11O XOAY PCHICHUSA
3a/1a4i, KOMMEHTHPOBATh IIOJIyYCHHBIH pe3yibTarT;

B XoJe OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY
o0CyXmTaeMoil TEMbI, MPOOJIEMBbI, pEIIaeMON 3aJayH,
BBICKa3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK PEUICHHS,
COIOCTABJISITh CBOM CYXJICHHUS C CYXACHUSMHU JPYTHX
YYaCTHHKOB JHMajora, OOHapy>KUBaTh Pa3InIve U CXOJICTBO
MO3UIIMA, B  KOPpEeKTHOW  ¢opme  (HOpPMyIUpOBaTh
pa3HOTIIACHS], CBOM BO3PAKEHHS,

NpPEACTaBISATh  PE3yJdbTaThl  pEIICHUS  3aJayH,
OKCIEPUMEHTa, HCCICIOBAHUs, MPOEKTa, CaMOCTOSTEIHHO
BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4ETOM  3am1ad
MPE3CHTAIMH U OCOOCHHOCTEH ayTUTOPHH.

OBnazieHne YHUBEPCAIbHBIMH PETYISATUBHBIMU Y4eOHBIMHU
JNEUCTBUSAMMU:

Camoopranusanus:

COCTABIISATh IUIAH, aJTOPUTM pEIICHUs 3aJaud, BHIOMPAThH
CIoco0 pemieHuss ¢ Y4€TOM HMEIOUIMXCS PEeCcypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMeHTUpOBaTb U
KOPPEKTUPOBAaTh BapUaHThl PEIICHUM C Y4ETOM HOBOM
uHpOpMaLIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJVIEKT:

BJaJleTh HABBIKAMU II03HABATEIbHOM peQUIeKCUH  Kak
OCO3HAaHUS COBEPINAEMBIX JECUCTBUHA M MBICIUTEIBHBIX
IpOLECCOB, MX  pe3yJbTaToOB, BIAAETh  CHocoOaMu
CaMOIIPOBEPKH, CaMOKOHTPOJIA IIpoLecca U pe3yibTaTra
pEILIeHNs MaTEMaTUYECKOH 3a1a4uH;

IIPEIBUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH
pEILIECHNN 3aa4i, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaNJEHHBIX
oLIMOOK, BBISIBJICHHBIX TPYIAHOCTEH; OLICHNBATH
COOTBETCTBUE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHSATH
IIPUYUHBl JOCTHKCHUS WM HEJOCTHIKCHMS PE3yJIbTaTOB
NESTeNbHOCTH, HAXOAWTh OWIMOKY, JaBaTh  OLIEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEJbHOCTD:

IIOHMMATh W HCIIOJIb30BaTh IMPEMMYLIECTBA KOMAHJIHOW H
WH/IMBUYalbHON paboThl MpH peleHuH y4eOHbIX 3ajad,
IIPUHUMATD 11€JIb COBMECTHOW N1€ATENbHOCTH, IIAHUPOBATH
OpPraHU3aIMI0 COBMECTHOM paloThbl, pacnpenessiTh BHUJIbI




pabot, noroBapuBaThCcs, OOCYXIaTh MPOLECC U PE3yIbTaT
paboTbl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYHNOBBIX (opmax paboTsl (00CyXIeHUS,
00OMEH MHEHHUH, «MO3TOBbIE IITYPMbD» U UHBIE), BHITOIHSATD
CBOIO 4acThb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JAPYTUMH 4YWIEHAMH KOMaHbI, OL[CHHBATh KAa4eCTBO CBOETO
BKJIagja B OOmMMA  MPOAYKT MO  KPHUTEPHUSIM,
cOpMyITHPOBAHHBIM yYaCTHHUKAMHU B3aHMMOJICHCTBUSL.

[NPEAMETHBIE PE3VJIBTATHI

Yuciia 1 BBIYUCICHUSA:

OIIepupOBaThH MOHSITUSIMHU: paroHaibHOe u
NEHCTBUTEIBLHOE YHMCIIO, HaTypajbHOE, IIEJI0E YHUCIIO,
OOBIKHOBEHHas] W JCCATHYHAs  JIpoOb,  TMPOIEHTHI,
UCIOJB30BaTh  NPU3HAKM  JEIMMOCTH  LENbIX  YHCEd,
pa3joKeHUe YHUClia Ha MPOCThIE MHOKUTENU Ui PEUICHHS
3ajay;

BBITMIOJHATH apu(MeTUYecKue omnepanuu ¢ paluoHAIbHBIMU
U AEUCTBUTEIBHBIMU YK CIIAMU;

BBIMIOJHATh ~ NPUOMMKEHHBIE  BBIYUCIICHUS, HCIIONb3YS
[IpaBWwIa OKPYIVIEHUS, JeJlaTh MPUKUAKY M OLEHKY
pe3ysbTaTa BRIYUCICHUH;

ONEpUpPOBaTh  IMOHATUSMU: CTENEHb €  ILEIbIM U
paloHaIbHBIM TOKa3aTeleM, CTaHAapTHas ¢opma 3arucu
JNEUCTBUTEIILHOIO YHUCJIA, KOPEHb HATYPAIbHOW CTEICHH,
UCIOJIb30BATh MOJIXOJISILY IO bopmy 3anucu
JNEMUCTBUTEIBHBIX YHUCEN ISl PELICHMs MPAKTUUECKUX 3a/1ad
Y TIPE/ICTAaBIICHUS JJAHHBIX;

ONEpUpPOBaTh IMOHATUSMHU: CHUHYC, KOCHHYC U TaHI€HC
MIPOU3BOJIBLHOTO YIJIa, UCIOIB30BaTh 3alUCh MPOU3BOJILHOTO
yria yepe3 oOpaTHbIe TPUTOHOMETPHYECKUE PYHKIUY;
ONEepUPOBATh MOHATUSAMHU: JIOTapUPM UHnCIa, TECATUUHBIE U
HaTypaJbHbIE JJOTapU(pMBI.

YpaBHeHMSI M HEPABEHCTBA:

ONIEpUpPOBaTh  IOHATUAMM:  TOXKIAECTBO,  YpPaBHEHMUE,
HEPABEHCTBO, LEJ0€, palMOHAIbHOE, HPPALUOHAIBHOE
ypaBHEHHUE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHE;

BBITIOJIHATh npeoOpa3oBaHus TPUTOHOMETPUYECKUX

BBIPAXEHUH U PEIIaTh TPUTOHOMETPUYECKUE YPABHEHMS;
BBIMOJIHATh MPeoOpa3oBaHusl LEJNBIX, PAlMOHATBHBIX U
UPPALMOHAIBHBIX BBIPAKEHUN M PEIIaTh OCHOBHBIC THIIBI
LEJIBbIX, PALMOHAJIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUH M
HEPABEHCTB;

IIPUMEHATh YpPAaBHEHMS W HEPABEHCTBA Ul PELLICHUS
MaTeMaTHYeCKUX 3ajjad M 3aJad U3 Pa3iIM4YHbIX oOjacteit
HayKH U peaJIbHOU KU3HU;

MOJICJINPOBaTh pEalbHbIE CHUTyallUd Ha S3bIKE alreOpsl,
COCTABJISAITh  BBIPAKCHMsI, YPABHEHHs, HEpPABEHCTBA IIO

-BBIIIOJIHEHUE  TPAKTHYECKUX
3aJaHUM Ha 3aHATUIX,

-YCTHBIH OMpoc;
-CaMOCTOSATENNbHbIE PadoThI;

- KOHTPOJIbHBIE PaOOTHI;
-3K3aMeH




YCIOBHIO 3aJayH, HCCJIEI0BATh IOCTPOSHHBIE MOJENIU C
MCIOJIb30BaHUEM arrapaTa anreOpbl;

IPUMEHSATh CBOMCTBA CTENEHH s IpeoOpa3oBaHUs
BBIpQXKEHUI, ONEpUpOBAaTh MOHATHAMH: TOKa3aTelbHOE
ypaBHEHHE M HEPAaBEHCTBO, peELIaTb OCHOBHBIC THUIIBI
MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB;

BBIMOJIHATh [IPe0Opa3oBaHUs BBIPAKEHHH, COAEPIKAIINX
sorapudmel,

OIEpPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U
HEPAaBEHCTBO, pEIlaTh OCHOBHBIE THUIIBI JOrapu(PMHUUECKUX
YPaBHEHUN U HEPABEHCTB;

HaXOAWTh PELIEHUS MPOCTEHIINX TPUTOHOMETPUUECKHUX
HEPaBEHCTB;

OTIepUPOBAThH MOHATHIMH: CUCTEMA JIMHEHHBIX YPAaBHEHUN U
€€ pelleHne, UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUU
JUIS pellieHus] MPaKTHUECKUX 3aay;

HAXOJUTh PEIICHUS MPOCTEHIINX CUCTEM U COBOKYITHOCTEH
paloHaIbHBIX YPaBHEHUM U HEPABEHCTB;

MOJICIMPOBATh pEalbHblE CHUTyalldd Ha S3bIKE alreOpsl,
COCTaBJISITh BBIPAXEHHS, YpaBHEHHUS, HEPAaBEHCTBA W
CHCTEMBI IO YCIIOBMIO 3a]laud, MCCIEeN0BAaTh MOCTPOCHHBIC
MOJIETIM C UCIIOJIb30BAHHUEM amlmapara ajreopsl.

DOyHKIUH U TPaQUKH:

ONEepUPOBATh MOHATUSAMH: (QYHKIHS, CIOCOOBI 3aJaHUS
¢byHKIMH, 007acTh ONMpEeNieHUs] U MHOXKECTBO 3HAUYECHUH
byukmn, rpaduk QyHKIUH, B3aKMHO 00paTHBIC (DYHKIINH;
ONEpPUPOBATh  IMOHATHAMU: UYETHOCTb M  HEYETHOCTH
byHKIMY, HYIU QYHKIUU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA,
nepuonuyeckas (QYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
GyHKIMHM, TOYKH HKCTpeMyMma (YHKIIMH, HauOosblIee M
HaMMEHbIIEe 3Ha4YeHUs (QYHKIMM HA  TPOMEXKYTKE,
MCIONIb30BaTh MX JUISl MCCIIEeNOBaHUS (DYHKIMHU, 3aJaHHOMN
rpaduKoM;

UCIOJIB30BaTh rpaduku GyHKUIUHN IS perieHus] ypaBHEHU;
CTPOUTH W 4YWTaThb TpauKu JUHEHHOH  QyHKUIUH,
KBaIpaTUYHOM (PYHKIMM, CTETIEHHONM (QYHKIHMH C IEJIbIM
noKazareseM;

ONEepUPOBaTh  MOHATHSAMH: TpaduKH  MOKa3aTelbHOI,
JorapuMUUECKOM M  TPUTOHOMETPUUYECKUX  (DYHKITHIHA,
n300paxarb WX Ha  KOOPJIMHATHOW  IUIOCKOCTH U
MCTIOJIb30BATh /ISl pEIICHUs] YPaBHEHUI U HEPaBEHCTB;
n300pakaTh HA KOOPAMHATHOM IIJIOCKOCTH TrpaduKu
JUHEWHBIX YPAaBHEHUH M HCHOJIb30BATh MX JIS PEILICHUs
CHUCTEMBI JINHEHBIX YPAaBHEHUN;

UCTONb30BaTh Tpauku (QYyHKIUH Ui HCCIIeIOBaHUS
MIPOLIECCOB U 3aBUCUMOCTEH MPH PEIeHUU 3a/1ad U3 APYTuxX
y4eOHBIX TMpPEIMETOB M PEAJIbHOW JKU3HHU, BBIPAXaTh
(dbopMy1aMy 3aBUCUMOCTH MEXKIY BETMUUHAMU;

Hayana MmaTeMaTH4eCKOro aHA/IM3a:

OIepupOBaTh MOHATUSAMU: MOCJIEI0BATEIHHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOTPECCHH;
OTMEpUPOBATh  TOHATHUSAMH: OECKOHEYHO  yOBbIBaroIIas




reOMETpPHYECKasi  MpOrpeccus, cyMMa  OECKOHEYHO
yOBIBaIOIIEH T€OMETPUICCKOMN TIPOTPECCHH;

3a/laBaTh TOCJIEIOBATEIILHOCTH Pa3IMYHBIMH CIIOCO0aMU;
HCIIOJIb30BAaTh CBOMCTBa MIOCJIEI0BATEIbHOCTEN u
MPOTPECCUil AJi PEIICHUs] PeajbHbIX 3a7ad MPUKIATHOTO
Xapakrepa.

ONEpUPOBATh  MOHATHSAMH:  HENpepbIBHAS  (QYHKIHS,
npou3BogHast (PyHKUWHU, MCIOJIB30BAaTh M€OMETPUUYECKHM U
¢u3nyeckuii CMBICT TPOU3BOMHOM ISl peUIeHHs 3a/ad;
HAaXOJUTh  MPOU3BOJIHBIE  AJIEMEHTAapHbIX  (DYHKLUH,
BBIYHUCIISITH MPOU3BOIHBIE CYMMBI, MIPOU3BEACHUS, YACTHOTO
GbyHKIHH;

MCIONIb30BaTh MPOU3BOJHYIO JUISI UCCIEAOBaHUS (YHKITUH
Ha MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHATh PE3yJIbTaThI
UCCIIETIOBAHMS K TOCTPOCHUIO Ipa(hUKoB;

UCIOJIb30BaTh  MPOM3BOAHYIO I HaXOXKIEHUs
HaWJIy4dlllero pelIeHus] B TMPUKIAIHBIX, B TOM YHUCIE
COLIMATbHO-?)KOHOMUYECKHUX, 3a/1a4ax;

OTEpUPOBATh MOHATHSIMH: TIepBoOOpa3Has W HHTErpal,
MMOHUMATh TEOMETPUYECKUA W  (U3HYECKUH  CMBICTT
WHTErpana;

HaxOJUTh TEpPBOOOpa3HBIC JJIEMEHTAPHBIX  (DYHKITHH,
BBIYUCIIATH HHTETpal 1o ¢popmyie HeioTona—JIeitOnua;
pelaTh MPHUKIAaJHBIE 33/Ja4d, B TOM YHCJIE COLHUAIbHO-
SKOHOMHUYECKOTO M (DU3MUECKOTO XapakTepa, CpeACTBaMHU
MaTEeMaTHYeCKOro aHalln3a.

MHo:xecTBa M JIOTHKA:

ONEpPUPOBATh TMOHATHSMHU: MHOXXECTBO, OIEpaluil Haj
MHOXECTBAMHU; HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN
anmapaT JUisl ONMCaHUs pealbHbIX MPOLECCOB U SBICHUM,
[IPH PEIICHUH 33714 U3 IPYTUX yUeOHBIX MPEAMETOB;
ONEepUPOBaTh  MOHATHUAMU:  ONpEIENICHHE,  Teopema,
CIIEJICTBUE, I0KA3aTEIbCTBO.

Crepeomerpus:

OMEepUpOBaTh MOHATUSIMHU: TOYKA, IMpsMas, IUIOCKOCTb;
MPUMEHSTh AKCHOMBI CTEPEOMETPUH U CIIEACTBUS M3 HUX
P PELLICHUH TEOMETPUUYECKUX 3a/1a4;

OIepupOBaThH MOHATUSIMHU: napayuieaIbHOCTD U
MEePHEHUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH;
KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE;

ONEepUPOBaTh TMOHATUSAMHU: JBYTPAaHHBIA YTroJl, TpaHU
JIBYTPAHHOTO yriia, peOpo IBYTpaHHOIO YTIJia, JTHHEWHBII
yroa JBYTPaHHOTO YIya, TpajycHas Mepa JABYTPAHHOTO
yria;

ONEpUPOBATh TMOHATUSMU: MHOTOTPAHHHUK, BBIMYKIBIM WU
HEBBIMTYKJIBII MHOTOIPAHHUK, 3JEMEHThl MHOTOIPaHHHKA,
MPaBWIbHBIII MHOTOTPAaHHUK; pAaclO3HAaBaTb OCHOBHBIE
BH/IbI MHOTOIPAaHHUKOB (mupammuaa, npu3Ma,
MIPSIMOYTOJIBHBIN MTapajuieNienuIe, Kyo);
KJIacCU(UIIUPOBATh MHOTOTPAHHHUKH, BBIOMPAs OCHOBAHHS
g Kjgaccu@uKanuy  (BBIMYKJIbIE M HEBBIMYKIIbIE




MHOTOTPaHHHKH, MPABHIbHBIE MHOTOTPAHHUKH, TPSMBIE U
HAKJIOHHBIE MIPU3MBI, ITapaljiesIeuIe bl );

OTEPUPOBATH TMOHSATHUSMHU: CEKYIIas IJIOCKOCTh, CEUYCHHE
MHOTOTPAaHHUKOB;  OOBSCHATH MPUHLMUIBI  MOCTPOCHUS
CEUCHUH, UCTIONB3YsI METOJ CIIE/IOB;

CTPOUTb CEUYEHHS MHOTOTPAHHHUKOB METOJOM  CIIEJOB,
BBHITIONHATH (BBIHOCHBIE) TUIOCKHME YEPTEKU H3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHUZY;
pemiarh 3a7a49d Ha HAXO0XICHUE TeOMETPUYCCKUX BEIHMUMH
no oOpa3laM WU aJIropuTMaMm, IMPUMEHSS HU3BECTHBIC
AHAIMTUYECKUE METOJbl TIPU PEHICHHH CTaHIAPTHBIX
MaTeMaTHYeCKUX 3a/lad Ha BBIYHUCIICHUE PACCTOSIHUM MEXTy
IBYMsI TOYKaMHU, OT TOYKH JI0 TPSIMOH, OT TOYKH [0
IJIOCKOCTH, MEXAY CKPEIIUBAIOIIUMHUCS MIPSIMBIMU;

pemarh 3a7a9d Ha HAXO0XJICHUE TeOMETPUYCCKUX BEIHMUMH
no oOpa3laM WU aJIropuTMaMm, IPUMEHSS H3BECTHBIC
AQHAIMTUYECKUE METOJbl TIPU PEHICHHH CTaHJIAPTHBIX
MaTEeMaTHYeCKUX 3a7ad Ha BBIYHCIEHUE YIJIOB MEXIY
CKPCIIMBAIOIIAMUCSA  MPSAMBIMH, MEXAYy MPIMOA H
IJIOCKOCTBIO, MEXKY MJIOCKOCTSMU, IBYTPAaHHBIX YTJIOB;
BBIUUCIATH  OOBEMBI W TUIOMIAMM  TOBEPXHOCTEH
MHOTOTPAaHHUKOB (Tpu3Ma, NHpaMHIa) C MPUMEHEHHEM
(dbopMyJI, BBIYUCIATH COOTHOIICHHS] MEXIY IJIOIAJSIMU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX MHOTOTPAaHHUKOB;
ONEpPUPOBATh TOHSATUSMHU: CHMMETPHS B MPOCTPAHCTBE,
LIEHTP, OCh U IUIOCKOCTh CHMMETPHH, IEHTpP, OCb U
TJIOCKOCTh CHMMETPHUH (PUTYPHI;

U3BIIEKAaTh, MpeoOpa3oBbIBATH M HHTEPIPETHPOBATDH
WH(POPMAIIMI0O O TPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢burypax, NpeACTaBICHHYI0 Ha uYepTeX)ax U pPHUCYHKax;
NPUMEHSTh TEOMETpUYeCKHue (aKThl I PEUICHHS
CTEepEOMETPUYECKUX 3a/lad, MPEANOoaraluX HECKOJIbKO
[IaroB pPEIICHUs, €CIIM YCJIOBUS TNPUMEHEHHs 3aJaHbl B
SIBHOU popme;

MPUMEHSTh TPOCTEUIINEe TMPOTPaMMHBIE CpEACTBA W
ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMbI MpPHU pPEUICHUH
CTEpEOMETPUYECKUX  3ajad; OPUBOJIUTH  MPUMEPHI
MaTEeMaTHYeCKUX 3aKOHOMEPHOCTEW B MPHUPOAE U KHU3HHU,
pacmo3HaBaTh ~ MPOSBICHHUE  3aKOHOB  TE€OMETPpUU B
HCKYCCTBE;

NPUMEHSTh  TIONyYeHHbIC  3HAHUS  HA  TMPAKTUKE:
aHAJIM3UPOBATh  peajbHbIE CHUTyallud W  [PUMEHSTbH
W3YYCHHBIE TIOHATHS B TMPOLIECCE TMOMCKA PEIICHHUS
MaTeMaTUYeCKH chopMyITUpPOBaHHOM poOJIEMBI,
MOJICTTUPOBATh pEallbHbIE CUTYaIlUd Ha SI3BIKE T€OMETPHH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENHU C HCIOJIb30BaHUEM
TEOMETPUUYECKUX TOHSITHA WM TEOpeM, ammapara anreopsl,
pelath MpakTU4YecKhe 3a7ayuu, CBA3aHHbBIE C HAXOXKJIEHUEM
TE€OMETPUUYECKUX BEIIMYHH.

ONEepUPOBATh MOHATHUAMU: LUJIUHAPUYECKAsl MOBEPXHOCTD,
oOpa3ymomuye MWIMHIPHYECKON TOBEPXHOCTH, UHIHHID,
KOHUYECKasi MOBEPXHOCTb, 0O0pa3ylollue KOHMYECKOM




MOBEPXHOCTH, KOHYC, ChepruuecKasi HOBEPXHOCTb;
pacro3HaBaTh Tena BpamleHus (MUIUHApP, KOHYC, cdepa u
map); OOBSACHATH CLIOCOOBI MOTYYSHUS TEJl BPALICHHUS;
KJIacCU(PUITMPOBATh B3aMMHOE PACIOJIOXKEHHE Chephl |
IJIOCKOCTH; OMEPUPOBATH MOHSITHUSIMH: IIAPOBON CETMEHT,
OCHOBAaHHME CErMEHTa, BBICOTA CErMEHTAa, IIApOBOM CJIOM,
OCHOBAaHHE ILIAPOBOTO CJIOS, BBICOTA IIAPOBOTO  CIIOH,
IapOBOM CEKTOP;
BBIUUCATH OOBEMBI W TUIOMIATU TOBEPXHOCTEH Te
BpallleHUs, TEOMETPUUYECKUX TeJ ¢ IPUMEHEHHEM (HopMyT,
OTEPUPOBATH TOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B
chepy U ommcaHHBIM OKOjJo0 cdephl, chepa, BIUCaHHAS B
MHOTOTPaHHHK WM TEJIO BPAILICHHUS;
BBIUUCTISTH COOTHOIIEHUS MEXTy TUIOUIAIIMH
MOBEPXHOCTEH U 00hEMAMHU MMOTOOHBIX TET;
n300paxarh U3ydyaeMble QUTypbl OT PYKH U C IPUMEHEHUEM
MIPOCTHIX YePTEKHBIX HHCTPYMEHTOB;
BBITMIOJHATH (BBIHOCHBIE) TUIOCKHME YEPTEKU H3 PUCYHKOB
IPOCTBIX OOBEMHBIX (uUryp: BHI CBepxy, COOKY, CHHU3Y,
CTPOUTH CEYCHHUSI TEJ BPALLCHUS;
W3BIIEKATh, HMHTEPIPETUPOBATH H  NPeoOpPa3OBLIBATH
nHGOPMALIMI0O O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, IpeJCTaBICHHYIO Ha YePTekKaxX U PUCYHKAX;
OIIepUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBHITIONHATh JICUCTBUSL CJIOKEHHS BEKTOPOB, BBIYUTAHHUS
BEKTOPOB M YMHOXXEHHS BEKTOpa Ha YHUCIO, OOBSICHSTH,
KaKUMH CBOWCTBaMHU OHU 00JIa/Iaf0T;
MPUMEHSThH [IPABUIIO Mapaieenunea;
OTEPUPOBATh TMOHATHSMHU: JEKapTOBBI KOOPAWUHATHl B
MPOCTPAHCTBE, BEKTOpP, MOJYJIb BEKTOpa, pPaBEHCTBO
BEKTOPOB, KOOPIWHATBHI BEKTOPA, YroJ MEXIY BEKTOpaMH,
CKaJsIpHOE TPOM3BEACHHE BEKTOPOB, KOJUIMHEApHbIE W
KOMIUTAaHAPHBIE BEKTOPBL;
HaXOJUThb CYMMYy BEKTOPOB M IPOU3BEACHHE BEKTOpa Ha
YHCIIO0, YTOJ MEXIy BEKTOpaMHU, CKAJISIPHOE MPOU3BEICHUE,
packianpiBaTh ~ BEKTOp MO  JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM;

3aJaBaTh IJIOCKOCTh ypaBHEHHUEM B JIEKapTOBOM CUCTEME
KOOpJMHAT, TMPHUMEHITh TeoMeTpuueckue (akThl IS
pellIeHrs CTepEeOMETPUYECKHX 3a/ay, Mpearoyiararonmx
HECKOJIbKO MIaroB PEIICHHS, €CIIA YCIOBHS MPUMEHCHHS
3a/1aHbl B IBHOU popme;
pemars  OPOCTeHIIME  TeOMETPUYECKHe  3aJayd  Ha
MPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/A;
pemiath 3aadyd  Ha J0Ka3aTeNbCTBO MaTeMaTHYECKHX
OTHOIIEHUN M HAXOXICHHE T'€OMETPUYECKUX BEJIUYHUH IO
oOpa3iam Wi aaropuTMaM, MPUMEHSST U3BECTHBIE METO/IBI
MIPU PEIICHNU CTaHIaPTHBIX MaTeMaTHYECKHUX 3a]1aY;
MPUMEHSTh TPOCTEHIINE TMPOTPaMMHBIE CpPEACTBA W
ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMbI MpPHU pPEUICHUH
CTEPEOMETPUUECKUX 3a]1a4;
MIPUBOJUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B




NPUPOJE W >KU3HU, PAClO3HABATh IMPOSBICHUE 3aKOHOB
re€OMETPUHU B UCKYCCTBE;

NPUMEHATh  TOJYYEHHbIE 3HAHMS HA  IPAKTUKE:
aHAJIM3UPOBATh  peajbHbIE CHUTyalldd W  [PUMEHSTbH
W3YUYEHHbIE TOHATUS B TMPOLIECCE TOUCKA PEIICHHS
MaTeMaTUYeCKH chopMyITUpPOBaHHOM poOJIEMBI,
MOJCJIUPOBATh peajbHbIE CUTYyallUd Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENHU C HCIOJIb30BaHUEM
TEOMETPUUYECKUX TOHITUA M TEOpeM, ammapara anreOpsl,
pelath MpakTU4YeCcKue 3a7ayuu, CBA3aHHbBIE C HAXOXKJIEHUEM
F€OMETPUYECKUX BETUUNH
Teopus BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJUIIBI U TUATPAMMBbIL;

ONEepUPOBaTh MOHATHAMH: CpeaHee apudmeTuyeckoe,
MearaHa, HauOoIbIliece, HAaWMEHbIIEe 3HAYCHHE, pa3Max
MacCHBa YHUCIIOBBIX JTAHHBIX;

OMEepUPOBATH MOHIATUIMU: CIIYYaHBIA IKCIIEPUMEHT (OIIBIT)
U CclIy4ailHOe  cOOBITHE,  DJIEMEHTapHOE  COOBITHE
(37IeMEHTapHBI  MCXOJ) CIy4alHOrO ONbITa, HAXOAWUTH
BEPOATHOCTH B OIBITaX C PABHOBO3MOXXHBIMH CITy4alHBIMHU
COOBITUSIMH, HAXOAWTh U CPABHUBATH BEPOSTHOCTU COOBITHIA
B M3YYEHHBIX CIy4YalHBIX SKCIIEPUMEHTAX;

HaxXoAuTh M (OPMYIHUPOBaTH COOBITHS: IEpecedeHue |
00bEeIMHEHNE TAHHBIX COOBITHI, coORITHE,
MPOTUBOTIONIOKHOE JIAHHOMY  COOBITHIO, TIOJH30BATHCS
auarpaMMamMu - Oiinepa W GOPMYJIOM  CIIOXKCHHS
BEpPOSITHOCTEN MpU PEIICHUH 3a7a4;

ONEepUPOBaTh  MOHATHUSMU:  YCJIOBHas  BEPOSITHOCTD,
HE3aBHCHMBIC  COOBITHS, HAXOAWTh BEPOSITHOCTH C
MOMOUIbI0 TpaBUjia YMHOXKEHHUS, C TIOMOIIbIO JepeBa
CIIy4aillHOT'O OIIBITA;

MPUMEHSTh KOMOMHATOPHOE TMPABWIO YMHOXEHHS MpH
pelieHuu 3ajady; OINEepUpOBaTh TOHATUSIMHU: HCIBITAHUE,
HE3aBHCHUMBbIC HCIBITAHUS, CEpUsl HCHBITAaHUM, Yycmex u
HEyJla4ya, HAXOIUTh BEPOATHOCTH COOBITUH B CepHH
HE3aBHCHUMBIX HCIIBITAHUNA JIO MEpPBOr0 YyCIexa, HaXOAUTh
BEPOSITHOCTH COOBITUH B CepHM UCTIBITAaHUN bepHyium;
OIepupOBaThH MOHATUSIMHU: cily4aifHast BEJIMYMHA,
pacrpeiesieHue BEpOsTHOCTEH, TUarpaMma pacipeieeHusl.
CpaBHHMBATh BEPOSITHOCTU 3HAYEHUM CIIy4YaHOW BEIUYMHBI
10 PACTIPEJEICHUIO WU C TOMOUIBIO TUArPAMM;
ONEepUPOBaTh TOHATHEM MAaTEMAaTHYECKOTO OKUIaHMUS,
MPUBOJUTH TPUMEPHI, KaK TMPUMEHSIETCS MaTeMaTUYECKOe
OXKHUJaHHueE CIIy4aitHOM BEJINYUHEI HaXOIUTh
MaTeMaTUYeCKOe OXKUIAHHUE M0 JAHHOMY pacIpeesIeHUIO;
MMETh MPEJCTaBIEHUE O 3aKOHE OOJIBIINX YHCENT,;

HMMETH MPECTaBICHUE O HOPMAIBHOM pacIpeiesieHUN
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