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1 HACIHOPT PABOYEM ITPOT'PAMMBI YYEEHOT'O MHNPEJIMETA
OVYIIL.04 Maremaruka

1.1 OobaacTb NpuMeHEeHUs] POTrPaMMbI

Peanuzamus cpemnero o6miero oOpazoBanus B mpenenax OIT CIIO mo
nporpaMme MOJATOTOBKM CHEIUAINCTOB CPEAHEr0 3BEHA [0 CHENUATbHOCTH
08.02.01 CtpouTenbCcTBO M 3KCIUTyaTalus 3JaHUKA U COOPYKEHUI B COOTBETCTBUU
¢ ®IoC CIIO no cnenuanbHoctr 08.02.01 CrpouTEnbCcTBO M 3KCILTyaTalus
3MaHUd W coopykeHuil ¢ ydetom TpeboBanuiit DI'OC cpemnero oOiero
00pa3oBaHusl, yTBEPKACHHOTO NpukazoM MunoopHayku Poccun ot 17.05.2012 Ne
413 u QenepanbHOil 00pa3oBaTENbHON MPOrPAMMBbI, YTBEPKIACHHOW MPHUKA30M
Munnpocenienust Poccun ot 23.11.2022r. Nel1014;

1.2 OO0mas  xapakrepuctuka y4deOHoro mnpeamera OYIL.04
MarTemaTuka

VYueOusiii kypc OVYIL.04 Martemaruka sBisieTcs OJHUM U3 Haubosee
3HaYUMBIX B MPOrpaMMe CpPETHEro o0Iiero oOpa3oBaHMs, MOCKOIBKY, C OJHOU
CTOPOHBI, OH OOECHeYMBAET HWHCTPYMEHTAIbHYIO 0a3y g H3Y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIpYroil CTOPOHBI, (JOPMUPYET JOTUYECKOE U
abCTpaKTHOE MBIIIEHUE 00YYaIOIMXCSl HA YPOBHE, HEOOXOANUMOM JIJIsi OCBOCHUS
y4eOHBbIX KypCOB HH(OpMATUKH, OOIECTBO3HAHUS, MCTOPUHU, CIOBECHOCTU. B
pamkax yueOHoro kypca OVYIL.04 Maremarmka oOydaromIvecs OBJIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTeMaTtuueckoil ¢opme. YueOnniii kypc OVIL.04 MaTemaTuka
3aKJa/IbIBAET OCHOBY /I YCIEUIHOTO OBJAJECHUS 3aKOHAMHU (U3UKHU, XHUMHH,
OMOJIOTMH, TOHMMAHUSI OCHOBHBIX TEHJEHUMHA 5KOHOMHUKM U OOIIECTBEHHOMN
KU3HHM, TI03BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W
KOMITBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO MCIOJIb30BaTh MX B IOBCEIHEBHOU
XU3HU. B TOoxke Bpems oBiazgeHue aOCTPaKTHBIMU M JIOTUYECKH CTPOTHMH
MaTEeMaTUYECKUMHU KOHCTPYKLUSMU pa3BUBaET yMEHUe HaXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHUHHOCTH YTBEP)KACHHUSA, HCIOJIb30BATh
00001IeHNe W KOHKPETU3allMi0, abCTparupoBaHHE M aHAIOTHIO, (OopMHpYeT
KpeaTUBHOE U KpuUTHYEeCKoe MblnuieHne. B xome wusyuenus OVYIL.04
MartemaTukaHa ypoBHE CpeIHEro 00111ero 00pa3zoBaHus 00y4arouecs Mnoxy4yaroT
HOBBIM ONBIT pEIICHHsS] MNPUKIATHBIX 3a]a4, CaAMOCTOSITEIBHOIO MOCTPOEHUS
MaTEMaTUYECKUX MOJENEeH peabHbIX CUTyalluid MU MHTEPIpPETaAlUy IMOITYYEHHBIX
pelieHuii, 3HAKOMATCS C MpUMEpaMu MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
NpUPOJIE, HAYKE U B UCKYCCTBE, C BBIAAIOUIUMUCA MATEMATUYECKUMU OTKPBITUSIMU
U ux aBropamu. YueoHwii kypc OVYIL.04 MaremaTnka o01a1aeT 3HaYUTEIbHBIM
BOCIHUTATEIbHBIM TOTEHIIMAIOM, KOTODPBIN peanu3yeTcss Kak uepe3 yueOHbIN
MaTepuai, crnocoOCTBYIOMIHMM (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK U
yepe3 crnenupuky y4eOHOW NeSITebHOCTH, TPEOyIomel CcamMOCTOATEILHOCTH,
aKKypaTHOCTH, MPOAOJKUTEIbHON KOHIIEHTPALIMM BHUMAHUS U OTBETCTBEHHOCTHU
34 MOJIy4EHHBIN pe3ybTar.

1.3 Heau nzyvyenus yueonoro npeamera OYIL.04 MaremaTuka:
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- (QopMupoBaHuE TIIEHTPATBHBIX MATEMATHUYECKUX TMOHATUN (YHCIIO,
BEIMYMHA, TeoMeTpuueckass @urypa, MepeMeHHas, BEpPOSITHOCTb, (YHKIIHS),
0o0ecreurBaONIMX MPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMaTUYECKOIO
00pa3oBaHUs O0YJAIOIIUXCS,

- Nno/BeICHUE OOYyYalolMXCs Ha JOCTYIMHOM /I HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MATEMAaTHUKH W OKPYXKalolero MHpa, I[OHUMaHHe
MaTEMaTHUKH KaK 4YacTU OOLIEH KyJIbTyphl YEIOBEUECTBA;

- pa3BUTHE WHTEIUICKTYaJbHBIX W  TBOPYECKHUX  CIOCOOHOCTEH
oOydJaronuxcsi, TO3HaBaTEIbHOW AaKTUBHOCTH, WCCJIEAOBATEILCKUX YMEHUH,
KPUTUYHOCTH MBITIUICHHS], HHTEpECca K U3yUYEeHUIO MAaTEeMaTHKU;

- dbopmupoBanre (PYHKIIMOHATHHOW MAaTeMAaTHUYECKOW TPaMOTHOCTH:
YMEHUSI PpACIO3HABaTh MATEMATHYECKHUE aCMEeKThl B PEATbHBIX >KHU3HEHHBIX
CUTyallsIX W TIPU W3YUYCHHH JPYTUX YYEOHBIX TMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, POopMyIHpPOBATh UX HA S3bIKE MAaTEMaTUKU U
CO3/1aBaTh MaTE€MaTUYECKHE MOJENH, MPUMEHSATh OCBOCHHBIM MaTEMaTHYECKUN
anmapar JJis peuieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1ay, UHTEPIPETUPOBATh U
OIICHUBATH MOJIYYEHHbIEC PE3YJIbTATHI;

- (opmupoBaHue MNpEACTaBICHUS O TEOMETPUM KAK YAaCTU MHUPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

- (¢opMHUpOBaHHUE TPEJICTABICHUS O MHOTOTPAaHHUKAaX M TelaX BpallleHUs
KaKk O B&XHEHIIMX MAaTEMaTUYECKHX MOJCNSX, MO3BOJSIONINX OIHUCHIBATh WU
M3y4aTh pa3HbIC SBICHHS OKPYKAIOMIETO MUPA,;

(dhopMHUpOBaHNE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJICTISIX U B PEATbHOM
MUPE MHOTOTPAHHUKH W TeJla BPAIICHHS;

- OBJIQJICHWE METOJaMU PEIICHHs 3a7a4d Ha MOCTPOEHUST Ha M300paKEHUIX
IPOCTPAHCTBEHHBIX QUTYD;

- (opmupoBaHMEe yMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHSTUSMU O
MHOTOIPAaHHHMKAX U TeJaX BPAILEHUS U UX OCHOBHBIMU CBONCTBAMU;

- OBJIQJICHUWE aJropuTMaMHu pEIICHHs OCHOBHBIX THUIOB  3ajady,
dbopMHpoBaHUE YyMEHUS MPOBOJUTH HECIOXKHbBIE JOKA3aTeIbHbIE PACCYXKICHUS B
XO0JI€ PEIICHHs CTEPEOMETPUUECKHUX 3a/1a4 U 3a]1a4 C MPAKTUYECKUM COJIEP KaHUEM;

- pa3BUTHE  MHTEIUIEKTyaJbHBIX W  TBOPYECKHX  CIOCOOHOCTEM
oOyyJarouuxcsi, MO3HaBaTEJIbHOM AaKTUBHOCTH, WCCJIEAOBATENLCKUX YMEHU,
KPUTUYHOCTH MBITIUICHUSI,

- ¢dopmupoBanre  (HYHKIHMOHAILHONW  T'PAaMOTHOCTH,  PEJIEBAHTHOMN
TEOMETPUU: YMEHHE paCllO3HAaBaTh WPOSBIICHHUS TEOMETPUYECKUX TOHSITHM,
00BEKTOB M 3aKOHOMEPHOCTEH B peaTbHBIX JXU3HEHHBIX CHUTYaAllUAX W TPHU
W3YYCHUU JIPYTUX Y4EOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh MX HA SI3BIKE TEOMETPUM M CO3/7aBaTh
r€OMETPUYECKUE MOJIENIU, MPUMEHITh OCBOCHHBIN reOMETPUUECKUI amnmapar AJis
pelIeHus] MPaKTUKO - OPUEHTUPOBAHHBIX 33J]a4, UHTEPIPETUPOBATh U OLIEHUBATh
MOJIyYeHHbIE PE3YJIbTATHI

1.4 Mecto yueonoro nmpeamera OVYIL.04 MaremaTuka B CTPYKType
MIICC3:



VYueonniii mpeamer OYIL.04 MaTemaTuka sBIS€TCS YICOHBIM MPEIMETOM
o0s13aTeNlbHOM MpeaMeTHor oOnactu «Martematuka u uHpopmarukay DPIOC
cpeaHero o0Iero oopa3zoBaHus.

B yuebnom mmane IITICC3 yuebnsiii npeamer OVYIL.04 MaremaTnka
BXOJIUT B COCTaB 00111€00pa30BaTeNIbHbIX YUEOHBIXIIPEIMETOB.

I[Ipu »TomM wm3ydenue yuebHoro mnpeamera OVYIL.04 MaremaTnka
PEAyCMOTPEHO Ha 0a30BOM YPOBHE M HAIIPABIEHO HA JOCTH)KEHHUE JTUYHOCTHBIX,
METaNpPeIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB.



2. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYUEBHOI'O
INPEIMETA OVYI1.04 MATEMATHKA
JINUHOCTHBIE PE3VYJIbTATHI

1) rpaxkiaHcKoro BOCHUTAHUSA: CHOPMUPOBAHHOCTh I'PAKIAHCKON MO3UIIMH
oOydJaromerocss Kak akTUBHOTO W OTBETCTBEHHOTO 4WJIEHA POCCHICKOTO OOIIEecTBa,
MPEACTABIICHHNE O MAaTEMaTUYECKMX OCHOBaX (DYHKIIMOHMPOBAHUS PaA3IAYHBIX
CTPYKTYp, SIBJICHHH, MPOIENyp TPakIaHCKOro o00mecTBa (BBIOOPHI, OMPOCH U
JIpyroe), yMEHHE B3aUMOJICCTBOBATH C COIMAJIbHBIMU HWHCTUTYTaMH B
COOTBETCTBUM C UX (QYHKIMSIMU U HA3HAYECHUEM;

2) NaTpUOTHUYECKOTO BOCHUTAaHUSA: CHOPMHUPOBAHHOCTH  POCCHUMCKOM
IPaKJaHCKON MJIEHTUYHOCTH, YBOXKEHUS K MPOILJIOMY M HACTOSIIEMY POCCUHUCKON
MaTE€MaTHKH, LIEHHOCTHOE OTHOIIIEHHUE K JOCTHXKEHUSM POCCUICKUX MaTeMaTHUKOB
U POCCUUCKOW MATEMATHUYECKOW IIKOJbI, HWCHOJB30BAHUE 3TUX JIOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SIKOHOMUKH,

3) AyXOBHO-HPaBCTBEHHOI'O BOCHUTAHHUS: OCO3HAHUE YXOBHBIX IIEHHOCTEH
pOCCHIICKOro Hapoaa, cPOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ITHUYECKOTO
MOBEJCHUS, CBA3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM JOCTHXKEHUU HayKd U
NEeATEIbHOCTBIO YYEHOT0, OCO3HAHUE JTMYHOTO BKJIAJAa B TOCTPOCHUE YCTOMUHUBOIO
Oyaymiero;

4) 3CTETUYECKOTO BOCIUTAHUS: 3CTETUUECKOE OTHOUIEHUE K MUPY, BKJIIOYas
ACTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pPEIICHUA,
paccyXAeHuN, BOCIPUUMYUBOCTh K MAaTEMaTUYECKUM ACIEKTaM Pa3IMYHbIX BUIOB
UCKYCCTBA;

5) ¢usnueckoro BocnuTaHUsA: CHOPMHUPOBAHHOCTH YMEHHUS MPUMEHSTH
MaTeMaTUYeCKHe 3HaHUsI B MHTEpecax 370pOBOro U Oe3omacHOro odpasa KHU3HU,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO  (30pOBOE  MHUTAHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTH), (PU3WYECKOE COBEPIIICHCTBOBAHWE TPU 3aHATHUSIX CIOPTHUBHO-
03JIOPOBUTENBHOU JIEATEIBHOCTBIO;

6) TPYyJOBOTO BOCHHUTAHHUS: TOTOBHOCTh K TPYIYy, OCO3HAHHUE IIEHHOCTHU
TPYJOJIIO0MS, UHTEPEC K PA3IUYHBIM cepaM MpoPecCHOHAIBHON NeATeIbHOCTH,
CBS3aHHBIM C MaTE€MaTUKOW W YMEHHE COBEpIIATh OCO3HAHHBIN BBHIOOp Oyaylen
npodeccu M pearu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa3OBaHHWIO Ha
NPOTSKEHUU BCEW KU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B pELICHUU
MPAKTUYECKUX 33/1a4 MAaTEMaTUYECKOW HAIPaBIECHHOCTH;

7) DSKOJOTUYECKOTO BOCIUTAHUA: CHOPMUPOBAHHOCTH IKOJIOTHUECCKOU
KyJIbTYpbl, MOHUMAHUE BJIUSHUS COLMAIBHO-O)KOHOMHYECKUX IMPOIIECCOB Ha



COCTOSTHUE MPUPOIHON M COIMAIBHOMN Cpefibl, 0CO3HAHUE TII00AIbHOTO XapakTepa
HKOJIOTUYECKUX MpoOIeM, OpUeHTalMsl Ha NMPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWMA
JUIs pelIeHus 3aa4 B 00J1acTH OKpYXKarollel cpelibl, INIAHUPOBAHUE MTOCTYIIKOB U
OLIEHKU MX BO3MOYKHBIX MTOCIIEACTBUH JIJIsl OKPYKAIOLIEH cpeibl;

8) IIEHHOCTHM HAYYHOTO TMO3HAHMS: CPOPMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKHM M OOIIECTBEHHOU
NPAaKTUKK, TMOHUMaHHE MaTEeMaTHYeCKOM Hayku Kak c@epbl dYeloBEeYeCKOn
JESITEIbHOCTH, ATAoB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS LUBUIIM3AIUH,
OBJIQICHUE S3bIKOM MAaTEeMAaTUKU W MaTeMaTU4EeCKOH KyIbTYpOW KaK CpEICTBOM
MO3HAHUSI MHpPa, TOTOBHOCTH OCYLIECTBIISITH NMPOEKTHYIO U HCCIEIOBATEIBCKYIO
JesITeTbHOCTh UHANBHUIYaIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3VJIbTATbBI

Ilo3HaBaTe/bHbIE YHMBePcAIbHbIE YueOHbIE el CTBUSA

ba3oBble jlornyeckue 1eicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKA MaTEMaTHYECKHX
OOBEKTOB, TMOHATUH, OTHOUIEHHH MEXIy TMOHATUAMH, (OPMYIHPOBATH
OTIpeNieIeHNs TIOHATHI, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kilaccu(uKaluy,
OCHOBaHMA I OOOOLIEHHS W CpaBHEHUS, KPUTEPUU MPOBOJUMOIO aHAIN3A;
BOCIPUHUMATH, (POPMYJIMPOBATh U MPEOOPA30BHIBAThH CYXKACHHS: YTBEPAUTEIbHBIC
U OTpHIATEeNbHbIC, EANHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBISITh ~ MaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpeurs B (haKTax, JAHHBIX, HAONIOJECHUSAX M YTBEPXKICHUSX, MpEAaratb
KPUTEPHH IS BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTHUBOPEUUii;

JenaTh BBIBOABI C KCIIOJIb30BAaHHUEM 3aKOHOB JIOTMKHU, JEIyKTHBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3aKTIOUEHHH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEIIEHO J0Ka3aTeIbCTBA MaTeMaTHYeCKuX
YTBEpXKACHUM (MpsIMbIE M OT TMPOTUBHOIO), BBICTPAUBATh apPTryMEHTAIIMIO,
IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U
BBIBOJIbI; BBIOMpATh CIIOCOO pelIeHHs Y4eOHOHM 3amayu (CpaBHHBATh HECKOJBKO
BApMAaHTOB  peIICHUs, BbIOMpaTh Hambonee MOAXOIAMUNA ¢ y4éToM
CaMOCTOSTEJILHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCH KaK MCCIENOBATEIbCKUI MHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

HIPOBOJUTH CAMOCTOSITEIBHO CINIAHMPOBAHHBIN SKCIIEPUMEHT, UCCIIC0BAaHUE
10 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00ObeKTa, sIBICHUS, Tpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMH, SIBICHUSMH, ITPOLIECCAMU;
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CaMOCTOSITENILHO (HOpMyTUpOBaThH OOOOIICHHSI M BBIBOABI IO PE3YJIbTaTaM
NPOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIlecca, a TakKe BBIJIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH ePUIIUTH HHPOPMAIIUU, JAaHHBIX, HEOOXOAMMBIX ISl OTBETA Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMpaTh HHPOPMAIIHIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBATH,
CUCTEeMATH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeaCTaBICHNUS;

CTPYKTYpPUPOBaTh MH(MOPMAITUIO, MPEJACTABIATh €€ B pasIudHbIX (Popmax,
WJUTIOCTPUPOBATH TparuecK;

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITENIbHO
chopMyITUPOBAaHHBIM KPUTEPUSIM, CHOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBeEpPcaIbHbIE yueOHbIe TeiiCTBHA:

BOCTIIPUHUMATh ¥ (OPMYIUPOBATH CYKIACHHS B COOTBETCTBHH C yCIOBUSIMU
U LEeJIIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS MO XOJy PEIICHHS 3aadH,
KOMMEHTHPOBATH MOJIYYCHHBINA PE3YNIbTAT;

B X0Ji¢ 00CYXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMON TEMBI,
npoOyieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh HJIEH, HALIEJICHHbIE Ha IOUCK
pEIICHUs, COMOCTABIATh CBOM CYXICHUSA C CYXIACHUSIMH IPYTHX YYaCTHHKOB
auanora, oOHapy)KMBaTh Pa3IMuMe W CXOJCTBO IMO3UIIMN, B KOPPEKTHOH (opme
dbopMyITMpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NIPEJICTABIISATh PE3YJIbTATHI PEIICHUS 33]a4H, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMAT BBICTYIUIEHHA C Y4ETOM 3ajad
Npe3eHTAlNU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiiCTBUS

Camoopranusanus:

COCTaBIISITh TUTAH, aJITOPUTM PEIICHUS 3a/1a4M, BBIOUPATH CIIOCOO PEIIeHUs ¢
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAIbHBI HHTEJIEKT:

BJIQJIETh HaBBIKAMHU  TIO3HABATEIbHOW  pe(IeKCHU KaK  OCO3HaHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMu CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca M pe3ylbTaTa pEHICHUs
MaTeMaTHYeCKOH 3a1a4u;



MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUH 3a/1a4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEHCTB, JAHHBIX,
HAlJICHHBIX OINMOOK, BBISBIECHHBIX TPYIHOCTEH; OICHUBATh COOTBETCTBHE
pesynbraTta I[eId W YCJIOBHSM, OOBSICHATh TPUYUHBI JOCTHIKEHHUS  WJIH
HEJIOCTIDKCHUS PE3YJIbTaTOB NEATEIbHOCTH, HAXOAUTh OIIMOKY, aBaTh OIEHKY
npUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MMOHUMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYATHHOM
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IEJb COBMECTHOM
JeSTEIIbHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pPabOTHI, pacmpenensiTh
BUIBI paboOT, IOTOBapHUBATHCS, OOCYXIATh NPOIECC W PE3yJIbTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYMIOBHIX (hopmax paboThl (0OCyxkaeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBl» H HWHBIE), BBINIOJHATH CBOK YacTh palbOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aMMOJICHCTBHS.

[MPEAMETHBIE PE3VYJIbTATHI

Yucua 1 BbIYUCICHHUSA:

ONEPUPOBATh INOHATHSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YMCIIO,
HaTypaJIbHOE, 1LIeJI0€ YHCIIO0, OOBIKHOBEHHAs M JECATHYHAs APOOb, MPOLEHTHI,
WCIIOJB30BaTh IIPU3HAKKM JEJIMMOCTH LENbIX YHUCEI, pPAa3joKEHUE 4YuCiIa Ha
IIPOCTBIE MHOKUTENHN JUIS PELICHUS 3a1a4;

BBIMIONHATh ~ apuMETHUYECKHE  OMepalud C  PAUUOHAIBHBIMH U
JECHCTBUTEIbHBIMU YUCIIAMU;

BBINOJIHATH MPUOIMKEHHBIE BBIYMCIICHUS, UCIIONb3Ys IIpaBUila OKPYIJICHUS,
JeNaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BEIYMCIICHH;

OIEpUpPOBATh NOHATUAMU: CTEIIEHb C LEIbIM M PAllMOHAIBHBIM ITI0KA3aTENIEM,
cTa”HzapTHas (opMa 3amucu JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATypaJbHOU
CTENEHM, UCII0Ib30BaTh NOAXOJAUIYI0 (OPMY 3allUCH IEHCTBUTENBHBIX YUCEN IS
pelIeHUs IPAKTUYECKUX 3a1a4 U NIPEJCTaBICHUS JaHHBIX;

ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJBHOTO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPHUECKHE
byHKINH;

ONEepPUPOBATH MOHATHAMH: JorapudmM uucia, NECATUYHBIE W HATypalbHbIC
aorapu@mel.

YpaBHeHMs U HEPABEHCTBA:

ONEPUPOBATh MOHATUSAMHU: TOKJIECTBO, YPaBHEHHE, HEPABEHCTBO, LENOE,
palMOHAIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BBINOJIHATh NPeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pEIIaTh
TPUTOHOMETPUYECKUE YPAaBHEHHS,
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BBITIOJHATh MPEOOpa3OBaHUs LIEJBIX, PAlMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE  THUIIBI  LEJbIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB;

IPUMEHATh YPABHEHUS U HEPABEHCTBA JUIS PEIICHMS] MaTEMAaTUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMuHbIX 00JacTel HayKu U peabHOM KU3HY;

MOJICIMPOBaTh pEalbHbIE CHUTyallUM Ha $3bIKE anredpbl, COCTaBIATH
BBIDAKCHMSI, YpPaBHEHMS, HEPABEHCTBA II0 YCJIOBHMIO 3aJadd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEINIU C HCIIOIH30BAaHUEM alllapara ajareopsr;

OPUMEHSTh CBOWCTBA CTEMEHW i1 M[pPeoOpa3oBaHMsl  BBIPAKECHHIA,
ONEPUPOBATh MOHATHSMU: IOKA3aTEIbHOE ypPaBHEHUE M HEPABEHCTBO, PEIAThH
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB;

BBITIOJHSATH MPeo0pa30BaHus BbIPAXKEHUN, COEPKAIINX JOrapu(MBl,

OTIEpUPOBATh MOHATUAMHU: JIOTAPU(PMHUUECKOE ypaBHEHHE W HEPABEHCTBO,
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUIN 1 HEPABEHCTB;

HAXOJUTh PELICHUS POCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIEpUpOBATh IMOHATUSMHU: CUCTEMA JIMHEMHBIX YpPaBHEHUN U €€ pelIcHUE,
UCIIOJIB30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUN I PELICHUS IPAKTUYECKUX 3a/aY;

HaXOJUTh PEIICHMs MPOCTEHIINX CUCTEM M COBOKYITHOCTEH PAallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh pealbHbIE CHUTyallUM Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKEHHSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 110 YCIOBHIO 3a7auH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAaHUEM armapaTa aareOpbl.

DOyHKUMU U TPAaPUKH:

ONEepUPOBATH MOHATUSAMU: (QYHKIIHS, COCOOBI 3aaHus (QyHKUIKHU, 00JIacTh
OmpezeNieHUus] U MHOXECTBO 3HAueHUW (QYHKIUH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble (PYHKIINH;

ONEpUPOBATh MOHATUSAMM: YETHOCTb M HEYETHOCTb (QYHKIUH, HYIH
(YHKIMM,  HPOMEXYTKM  3HAKONOCTOSIHCTBA,  Iepuoauyeckas  (QyHKUus,
OPOMEXYTKM  MOHOTOHHOCTHM  (PYHKUMM, TOYKH OIKCTpeMyma  (PYHKIMH,
HauOoJblllee U HaUMEHbIlIEEe 3HAUCHUsS (QYHKIUU Ha MPOMEXYTKE, UCIIOJIb30BAThH
UX JUIsl UcciaeioBaHus QyHKIUM, 3alaHHOM rpadukom;

UCIOJIb30BaTh Tpa@uKy (QYHKUMHA A1 pELICHUs ypaBHEHUN; CTPOUTHh U
YuTaTh TpapuKH JIMHEHHON QYHKIMH, KBaJApaTUYHOW (YHKIUH, CTEIEHHOU
(GYHKIIUH C LEeTIBIM MTOKa3aTeNIeM;

ONEpUPOBATh MOHATUSAMU: TpadUKU TMOKa3aTeNbHOM, JorapuMUUEcKoil u
TPUTOHOMETPUUECKUX (DYHKUMH, N300paxaTh UX Ha KOOPAMHATHOM TUIOCKOCTH H
WCITOJIB30BATh IS PELICHUS] YPABHEHHUI U HEPABEHCTB;

n300paxaTh Ha KOOPAMHATHOMN TJIOCKOCTH TpadUKH JIMHEHHBIX ypaBHEHUU
Y UCIOJIB30BaTh UX JUISl PEIIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUI;

UCIOJNB30BaTh TIpaduKu (QYHKIUN [ UCCIEIOBaHUS IPOLECCOB U
3aBUCHUMOCTEHN MpPH PELIEHUM 33]a4 U3 JPYIHMX YYeOHBIX MPEAMETOB U PEATBHOU
KU3HU, BBIpAXXaTh (HOPMYJIaMH 3aBUCUMOCTU MEX]y BEIMUMHAMY;

Havana mareMaTH4€CKOro aHAJIU3a:

ONEpUpPOBaTh MOHATUSMM: TOCJIENOBATENBbHOCTh, apudmMeTrndyeckas U
reoMeTpUYecKas MPOrpecCUr; ONIEPUPOBATh MOHATHIMU: OECKOHEUHO YObIBaroIias
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TEOMETpUYECKasl Tporpeccusi, CyMMa OECKOHEUHO YyOBIBAIOIICH TeOMETPHYECKOM
POrpeccHy;

3a/laBaTh MOCJIEIOBATEIbHOCTH PA3JIMYHBIMU CIOCOOAMHU; HCIOJIb30BaTh
CBOMCTBa MOCJEN0BATEILHOCTEN M NPOrpecCHil NIl pElIeHMs] pealibHbIX 3aaad
MPUKJIAJHOTO XapaKTepa.

OMepupoBaTh MOHATUSMU: HETpepbIBHAS (GYHKUHUS, MPOU3BOAHAS (DYHKIIHH,
UCII0JIb30BAaTh F€OMETPUUYECKHUM U (PU3UUECKUI CMBICI MPOU3BOIHOM ISl pelleHUs
3a/la4; HAXOAWTh TPOW3BOJHBIC  DJIEMEHTAPHBIX  (DYHKIMM, BBIYUCIATH
IPOU3BOIHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITU;

WCIIONIh30BaTh  NPOM3BOAHYIO Il  WCCienoBaHus  (QyHKIMM  Ha
MOHOTOHHOCTh W OAKCTPEMYMBI, MPUMEHATH pPE3yJbTaThbl HUCCIEAOBAHUS K
MOCTPOCHUIO IPpapUKOB;

UCIIOJb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIErO PEIICHHS B
MPUKIAJAHBIX, B TOM YUCJIE COLMATIbHO-9KOHOMUYECKUX, 3aa4ax;

ONnepupoBaTh TMOHATUSIMU: T[EpBOOOpa3Hasi MW  UHTErpajg, MOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpalia;

HaXOJUTh MEPBOOOPa3HbIE JIEMEHTAPHBIX (DYHKIMM, BBIYUCISITH UHTETpal
no ¢popmyne Hetorona—JleliOnuia;

pemaTh NpUKIagHble 3a7a4, B TOM YHUCJE COIHAIbHO-I)KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, Cpe/ICTBaMi MaTEMaTHUYECKOTO aHAJIK3A.

MHo:xecTBa M JIOTUKA:

ONEPUPOBATh MOHATUAMHU: MHOXECTBO, OINEpalMM HaJ MHOXECTBaMU;
UCIIOJB30BaTh TEOPETUKO-MHOXECTBEHHBIN amnmapaTr JJisl ONUCAHUS PealbHBIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 33]1a4 U3 APYTUX YIeOHBIX MPEIMETOB;

ONepUpoBaTh  MOHATUAMMU: ONpe/eliecHue,  TeopeMa,  CJIEACTBHUE,
JI0Ka3aTENIbCTBO.

Crepeomerpusi:

OMepUpOBaTh MOHATUSIMU: TOUYKA, PsiMasi, MIIOCKOCTh; TPUMEHSITh aKCHOMBI
CTEPEOMETPHUH U CIEJCTBUS U3 HUX MPHU PEIICHUH F€OMETPUUYECKUX 3a]1a4;

OMepUpOBaTh MOHATUSAMU: MAPAIIETLHOCTD U MEPIEHIUKYISIPHOCTD MPSMBbIX
U TNIOCKOCTEM;

KJacCu(UIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSAMBIX M TUIOCKOCTEH B
POCTPAHCTBE;

ONEPUPOBATh MOHSTUSIMU: ABYTPAHHBIM Yroji, TPaHW JBYIPAHHOTO YIIia,
pebpo ABYTpaHHOTO yTia, JUHEHHBIM YroJl IBYTPAHHOTO YIJIa, TpaayCHas mepa
JIBYTPAHHOTO yTa;

ONEPUPOBATh TMOHATUSIMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBIMYKJIbINA
MHOTOTPAHHHUK, JJIEMEHTHl MHOTOTpaHHUKA, NPaBUJIbHBIA  MHOTOTPAHHUK;
pacrio3HaBaThb ~ OCHOBHbIE  BHUJbl MHOTOIPAaHHUKOB (mUpamMuja, MOpuU3Ma,
NPSIMOYTOJIbHBIN Napaijiesienumne, Kyo);

KJaccu(UIMpOBaTh ~ MHOTOIPAHHHWKH,  BbIOMpas  OCHOBaHUS  JUIs
Kkiaccuukanmy  (BBITYKIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOTPAHHUKH, TIPSIMbIE U HAKJIIOHHBIEC MPU3MBbI, TapaJIJICICUIe bl );

OMepUpOBaTh MOHATUSAMHU: CEKylIasi MIIOCKOCTh, CEYEHUE MHOIOTPAaHHUKOB;
OOBACHSTH MPUHIIUIIBI TOCTPOEHUSI CEYEHUH, UCTIOIB3YSl METO/ CIIE/OB;
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CTPOUTH CEUEHUSI MHOTOTPAHHHUKOB METOJOM  CJI€ZIOB, BBIMIOJHATH
(BBIHOCHBIE) TIOCKHE YEepPTE)KU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYp: BUJ
CBEpXY, COOKY, CHU3Y;

pemaTh 33aJa4d Ha HaXOKICHHE TeOMETPUYECKHX BEJIIMYMH 10 00pasuam
WIN aJIrOpUTMaM, MPUMEHSS M3BECTHBbIC aHAIUTHUYECKUE METOAbI NPU PelIeHUH
CTaHJAPTHBIX MAaTEMaTHMYECKUX 3a]a4 Ha BBIYUCICHHE PACCTOSIHUNA MEXIY TBYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKH JO IUJIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU;

pemath 3a7aud Ha HaXOXKICHHE T'€OMETPHUYECKHUX BEJIMYMH IO 0oOpasiam
WIA alrOPUTMaM, MPUMEHSS W3BECTHBIE aHAIUTUYECKUE METOJbI MPU PEIICHUU
CTaHJApPTHBIX MaTeMaTWYEeCKUX 3aJady Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCA TPSIMBIMH, MEXAY TMNPAMONM U IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMU, IBYTPAaHHBIX YTJIOB;

BBIYUCIIATH O0BEMBI U TUIOMIAM MOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpHU3Ma,
nupamMpia) ¢ TNpUMEeHeHueM (OpMyJ, BBIUMCIATH COOTHOLICHHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEN, 00bEMaMH 1MOT0OHBIX MHOTOIPaHHUKOB;

ONEpPUPOBATH TOHATHUSAMH: CHMMETpPUSI B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPUH (PUTYPBHI;

U3BJEKaTh, MPEOOPa30BbIBATh U HHTEPIPETUPOBATH HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha YepTexax U
PHUCYHKAX; MPUMEHATh TeOMETpHUUecKue (aKThl AJIi PEUICHHUS] CTEPEOMETPUUECKUX
3a]a4, MPEANOIaraolux HECKOJIBKO IIaroB PELICHHs, €CIA YCIOBUS IPUMEHEHUS
3aJ1aHbl B IBHOH (opMe;

OPUMEHSTh TMPOCTEHIINE MPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIIOHHBIE CHCTEMbl TpPU PEIICHUH CTEPEOMETPUUECKHX 3a/ad;
OPUBOJUTH MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HH,
pacro3HaBaTh NPOSIBJICHHE 3aKOHOB T€OMETPUH B HCKYCCTBE;

HNPUMEHSTHh TOJYYECHHbIE 3HAHMS Ha MPAKTHUKE: aHATU3UpOBATh peajbHbIE
CUTyalluM M NPUMEHSITh HU3y4YEHHBIE IOHATUS B MpOIlecCe IOMCKA PELICHHS
MaTeMaTH4ecKd CQOPMYIMPOBAHHOW NPOOJIEMBI, MOJEIMPOBATH peaTbHbIC
CUTyallUM Ha $S3bIKE TEOMETPHM, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAHUEM I'€OMETPUYECKIX MOHATUI U TeOopeM, anmnapaTa ajareopsl, pemarb
NPaKTUYECKHE 3aJ]a4u, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.

ONEpPUPOBATh MOHATUSAMU: IMIMHIPUYECKAs MOBEPXHOCTb, 0Opa3yrolne
WIMHIPUYECKON  TMOBEPXHOCTH,  IWJIMHAP,  KOHUYECKas  MOBEPXHOCTb,
o0pa3yrolne KOHUYeCKOH MOBEPXHOCTH, KOHYC, cpepruyeckasi IOBEpPXHOCTh;

pacrno3HaBaTh Teja BpalleHus (IIUHIP, KOHYC, cepa U 1ap); OObIACHATD
CIOCOOBI OJTYYEHHS TEJ BPALLECHUS;

KJIACCU(PUIIMPOBATh B3aUMHOE pAacMojoXeHHue c(eppl U MIOCKOCTH;
ONEepUpOBATh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CerMeHTa, IIAPOBOIl CIIOW, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIIOS,
IapOBOM CEKTOP;

BBIYUCIIATE OOBEMBI M IUIOMIAAM TOBEPXHOCTEH TeJ  BpalleHHs,
reOMETPHUECKUX TeJ C MPUMEHEHUEM (OpMYII;
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ONEpUPOBATH TMOHATHUSMH: MHOTOTPDAaHHHUK, BIHCAaHHBIN B cdepy u
ONMCAHHBIA OKOJO cdeprl, cdepa, BOUCAHHAS B MHOTOIPAHHHK WM TeEJO
BpAILCHHUS;

BBIYUCIISATH COOTHOLICHHUS MEXIY IUIOAASMU TMOBEPXHOCTEH U 0ObEMamMu
IMOJOOHBIX TEN;

n300pakaTh M3ydaemble (GUIypbl OT PYKH M C NPUMEHEHHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB,

BBITIOJHATh  (BBIHOCHBIE) TIUIOCKHE YEPTEKUM U3 PHUCYHKOB MPOCTHIX
00BEMHBIX UTYD: BUII CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJl BPAIICHHUS;

U3BIIEKAaTh, HMHTEPIPETUPOBATh U MPEOOpPa3OBbIBATH HMH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YepTEeKax U
PHUCYHKaX;

OTIepUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATh JICHCTBHSI CJIOXKEHHS BEKTOPOB, BBIYWTAHHS BEKTOPOB WU
YMHO>KEHUS BEKTOPA Ha YUCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHH 00J1a/1a10T;

IPUMEHSTH MIPABUIIO Napaslieseunena;

OIIEepUPOBATH MOHATUAMHU: JIEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yrol MEXIY
BEKTOpaMH, CKaJIIPHOE MPOU3BE/IEHHE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIaHAPHBIE
BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB M MPOU3BEICHIE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJIIPHOE MPOU3BEACHHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJTMHEAPHBIM BEKTOpaM;

3aJaBaTh IUIOCKOCTh YpPaBHEHHEM B JEKapTOBOM CHUCTEME KOOPAHMHAT;
OPUMEHATh T€OMETpUYeCKue (aKThl AN PEHICHUS CTEePEOMETPUUYECKUX 3ajad,
IPENOoIaraloliuX HECKOJbKO IIAaroB pELIEHUs, €CIH YCIOBUS NPUMEHEHUs
3aJaHbl B SIBHOHU (opme;

pemaTh MpocTeiIne TeoMeTpHYecKre 3afauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIIEHUH U
HAXOKJCHHE FeOMETPUUECKUX BEJIMYHH 10 00pa3laM Ui alropuTMam, NPpUMEHss
M3BECTHBIE METOJIbI IIPH PEILICHUH CTAHJAPTHBIX MaTEMaTUYECKHUX 3a/ay;

NPUMEHSTh MPOCTEHIIME TPOTpaMMHBIE CpPEeICTBA M DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

OPUBOJUTh TPUMEPhl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEH B MPHPOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE;

NPUMEHATH MOJYYCHHbIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBATh peajbHbIC
CUTyalldid M TPHUMEHATh H3yYEHHbIE MOHATHUS B TPOIECCE MOMCKA pPEIIeHUs
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEasbHBIC
CUTyallUM Ha S3bIKE TEOMETPHM, HCCIEA0BaTh IIOCTPOCHHBIE MOJETH C
UCTIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATHUI U TeopeM, anmnapaTa ajareopsl, pemarb
NPaKTUYECKHE 33]]a4H, CBSI3aHHbIE C HAXOKJCHUEM T€OMETPHUYECKUX BEIHYHH;

Teopus BeposiTHOCTEI:

YUTATh U CTPOUTDH TAOJHIIBI U JUATPAMMBI;

14



OTepUpoOBaTh  TOHATHSAMHU:  CpemHee  apudMeThyeckoe,  MeauaHa,
HauOoJIblIIee, HAMMEHBIIIEE 3HAYEHUE, pa3MaxX MacCHBA YUCIOBBIX JaHHBIX;

OMepUpOBaTh MOHATUAMM: CIyYaWHBIA HKCIEPUMEHT (OIBIT) U CIy4alHOe
coObITHE, DIIEMEHTApHOE COObITHE (PIIEMEHTAPHBIA HCXOJ) CIYyYalHOTO OIBITA,
HAXOJIUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOKHBIMU CIyYalHBIMU COOBITUSIMH,
HAaXOJUTh U CpPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIy4ailHBIX
DKCIEPUMEHTAX;

HAaXoAUTh U (OPMYyIHUPOBAaTh COOBITHS: IepeceueHue u OOBbEAUHEHHE
JTAHHBIX COOBITUM, COOBITHE, MPOTUBOTIOIIOKHOE JAHHOMY COOBITHIO, TTOH30BATHCS
auarpaMMamu Jisepa u GopMyIoi CIIOKEHHUST BEPOSITHOCTEH TP PEIISHUH 33]1a4;

OTIEpUPOBAThH TMOHATUSIMH: YCIOBHAS BEPOSTHOCTh, HE3aBUCHUMBIE COOBITHSI,
HAaXOJWUTh BEPOSITHOCTH C MOMOULIBIO NMPABUJIA YMHOXEHHS, C MOMOIIBIO JAEpEBa
CJIy4alHOI'O OIBITA;

OPUMEHSATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS NpHU PEIICHUH 3aj]ady;
ONEpPUPOBATh NOHATHUSAMH: UCIHBITAHUE, HE3aBUCUMBIE WCIBITAHUSA, CEpUs
UCIIBITAaHUM, yCHeX M HeyJaua, HaxXOJUTh BEPOSITHOCTU COOBITUH B cepuu
HE3aBUCUMBIX MCIBITAHUN 10 MEPBOIrO ycleXa, HAXOAUTh BEPOSITHOCTU COOBITHI B
CEpUU UCIIBITAHUN bepHyIuu;

ONEPUPOBATh  MOHATUSAMM:  CllydallHas  BEJMYMHA, PaCIpEICICHUE
BEPOSTHOCTEN, TMarpaMMa pacrpeieICHHUs.

CpaBHUBAaTh  BEPOSITHOCTH  3HAYECHUW  CIYYalHOW  BEJIWYUHBI IO
pacnpeeeHUIO UK C IIOMOIIBIO THarpamu;

ONEepUpOBaTh  MOHATHEM  MAaTeMaTHYECKOrO0  OXKHMJAHUS, IPUBOIUTH
MPUMEPHI, KaK NPUMEHSAETCS MATEMAaTUYECKOE OXHUAAHUE CIy4allHON BEJIMYHHBI
HAXOJWUTh MAaTEMAaTUYECKOE OXKUJIAHUE 110 JAHHOMY PACIIPEICICHHUIO;

UMETh MPEACTABICHUE O 3aKOHE OOJBIIINX YHCEIT;

UMETh MPEICTABIEHUE O HOPMAJIBHOM PACTPEICIICHUN
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3. CTPYKTYPA U COAEP KAHUE YYUEBHOI'O IPEJIMETA OYIL.04
MATEMATHKA

3.1 O6bem yueonoro npeamera OYIL.04 MatemaTuka v BUAbI y4eOHOM
padoThI

Bup yuyeOHoii padoTsl O0bem

4acoB
O0beM paboThHI 00y4aIONIUXCSI B AKaJIeMHYEeCKHUX Yyacax (Bcero) 296
O0bem padoThl  oOyyammUxcsi BO  B3aMMOJEHCTBUM € 272

npenojgaBaresyemM (BCero)

B TOM 4HUCJIIC:

JIEKIIAN 116

MPAKTUYECKUE 3aHATHUS 156

IIpomexyTouHasi arrecranus B popme

Nelu 2 cemectp — 3K3aMeH, B TOM YHCJIE: 24
MOJIFOTOBKA K SK3aMEHY,
npeIdK3aMeHalMOHHAs KOHCYIbTallus,
npolelypa ciauu 3K3aMeHa
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4 YCJIOBHUS PEAJIMBAIIMU YYEBHOI'O NPEJIMETA OVYIL04
MATEMATHKA

4.1 TpeGoBaHus K MaTepHAJIBbHO-TEXHHYECKOMY 0O0ecre4eHHI0

Peanuzanus yue6noro npeamera OYIL.04 MartemaTuka TpeOyeT HaIWYUS
y4e0HOTrO KaOMHETa MaTEeMAaTHUKH.

YueOHast aynuTopus UIsl TPOBEIACHHS 3aHATUH JIEKIMOHHOTO THIIA,
NPaKTUYECKOTO THUIIA, TPYIIOBBIX U WHIWBHUIYATbHBIX KOHCYJBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTaIllu

[TomMerenus i1 caMOCTOATENBHOM paboThl 00YYAIOMIUXCS TOJIKHBI ObITh
OCHAIIIEHbl KOMIBIOTEPHOH TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOYEHHS K
MH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CceTH W oOecreyeHreM J0CTyna B
ANIEKTPOHHYI0  HMH(OPMAIIMOHHO-00Pa30BaTEeIbHYI0  cpeay  00pa30BaTENbHOM
OpraHu3aluu

O6opynoBanne yueOHOTO KaOMHETA:

KommuiekT yueOHoi#t mebenu:

— pabouee MECTO mpernoaaBarens (CTo, CTym);

— paboumne MecTa 00yJaromuxcs (CTOJIbI, CTYIIbs)

TexHuueckue cpencTra O0yICHHUS:

— TPOEKTOP;

— DJKpaH;

— HOYTOYK

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2. CIIC KoHncynbTanT bromkeTHbIe OpraHu3alu:

Bepcus [IpodhCrieniuanbHbIi BBITYCK

3. AdobeAcrobatReader

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

5. 7zip

6. GoogleChrome

7. Moodle

4.2. IlepeyeHb HOPMATHUBHBIX NMPABOBBIX JOKYMEHTOB, OCHOBHOW M
JAOMOJHUTEJIBLHOM Y4eOHOW JMTEepaTypbl, HEO00XOAUMON sl OCBOEHMS
yueOoHoro npeamera OYIL.04 MaremaTuka
a) OCHOBHAs JIUTEPATYpA:

1. Maremaruka: anrebpa M Hauyaja MaTE€MaTUYECKOrO aHali3a, T'€OMETpHsl.
Anrebpa W Hayajga maTemMartuueckoro anamuza. 10-11 kmaccel: 0a30BbI U
yriyonéHueiii ypoBHu : yueOnuk / 1. A. Amumos, 0. M. Komsrun, M. B.
TkauéBa [u np.]. — 11-e uzn. — Mocksa : IIpocsemenue, 2023. — 464 c. —
ISBN 978-5-09-107210-5. — TekcT : 31eKTpOHHBIA // DNEKTPOHHBIN pecypc
mudpoBoit  obpazosarenbHOl cpenbl CIIO PROFo6pazoBanue : [caiiT]. —
URL: https://profspo.ru/books/132452

2. MaremaTtuka: anredpa M Hayala MaTeMaTHYECKOTO aHajan3a, TI'€OMETpPHS.




I'eomerpust: 10-11 xmaccel: 6a30BbI U yrryOnéHHbIA ypoBHU : yueOHuk / JI. C.
AranacsH, B. @. byry3os, C. b. Kagomues [u ap.]. — 11-e uzn. — Mocksa :
[IpocBemenne, 2023. — 288 c¢. — ISBN 978-5-09-103606-0. — Texkct
AJIEKTPOHHBIN // DIEKTPOHHBIA pecypc mudpoBoit odpazoBarensHoi cpenbl CI1O
PROFob6pazosanue : [caift]. — URL: https://profspo.ru/books/132455

JlomoTHUTEIHbHBIE UICTOYHHKU:

1. Mamuurep, Buktop AnekceeBud. I'eomeTpus: MIaHUMETPUYECKUE 337a4yd Ha
noctpoenue : YueoHoe mocoobue (s CIIO / anunarep B. A. - 2-e u3n. - Mocksa :
NznarensctBO FOpaiit, 2019. - 155. - (Ilpodeccronansuoe oo6pazoanue). - ISBN
978-5-534-04836-0 : 429.00.

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

4.3 IlepeyeHb NMPOrpaMMHOro odecmneveHusi, NpodeccHoHAILHBIX 0a3
AAHHBIX, NH(OPMALMOHHBIX CIPABOYHBIX cUCTeM pecypcoB
HHPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOMI ceTn «UHTEepHeT», HE00X0AMMBbIX
st ocBoeHus1 yueoHoro npeamera OYIIL.04 Maremaruka
http://catalog2.vgasu.vrn.ru/MarcWeb2- 37eKTpOHHBIN KaTajor OMOJIMOTEKH
BI'TY
http://www.iprbookshop.ru/.-anektponno—6ou6nmoreunas cuctema [PRbooks

https://ege.sdamgia.ru/ - oOpa3oBaTenbHBIM TOpPTaN I TMOATOTOBKH K
9K3aMeHaM
https://adv.informika.ru/— Enmunras xomnexknuu [ludpoBeix o00pazoBaTenbHBIX
pecypcoB

https://rus-math.slovaronline.com/ - MmaTeMaTuyeckasi SHIIMKIONCIUS
http://www.ug.ru/— «Y4auTenabckas ra3era»
http://www.school.edu.ru/ — Poccutickuii 06pa3oBaTeibHbIN MOPTaT
http://pedsovet.org/— Becepoccuiickuii aBryCTOBCKUH TEICOBET
http://1september.ru/razera — «IlepBoe ceHTIOps»

4.4. OcobOenHocTu peanuzanuu  y4deOHoro mpeamera OVIL04
MartemaTuka I O0OyYAaOIIMXCS M3 YHCIAa HWHBAJIWAOB W JHI[ C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

Ilpu obyuenuu Jauy ¢ O02PAHUYEHHBLIMU BO3ZMONCHOCMAMU 300DO0BbS,
npeoycmMampusaemcs UHOUBUOYAIbHYIL epaghux 00yUeHUsl.

HUnsanuovl u auya ¢ 02panuyeHHbIMU 803MONCHOCMAMU 300P08bsL 0DeCneyeHbl
NeYamHLIMU U DJIEKMPOHHLIMU 00PA308AMENbHLIMU  pecypcamu 8 Gopmax,
a0anmupoBaHHbIX K 02PAHUYEHUAM UX 300P08bAL.

s ocywecmenenus npoyeoyp meKyueco KOHMPOJs YCnesaemocmu U
NPOMENCYMOYHOU ammecmayuul 00y4aroumuxcs, co30aomcs GoHobl OYEHOUHbIX
cpeocms,  aoanmuposanHvle OISl  UHBANUOO8 U JUY C  O2PAHUYEHHbIMU
BO3MOINCHOCMAMU ~ 300P06bsL U NO3GOJAIOUUE OYEHUMb O0O0CMUdICEHUe UMU
3aNIAHUPOBAHHBIX 6 OCHOBHOU 00pPA308AMENbHOI NPOSPAMME  Pe3yibmamos



00yuenus u ypoeeHvb CcOOpMUPOBAHHOCMU BCeX KOMNEMeHYUl, 3aA6/1eHHbIX 6
00pazoeamenvHoOll NPocpamme.



5. KOHTPOJIb U OIEHKA JOCTWXXEHUHN PE3YJbTATOB
OCBOEHUSA YYEBHOI'O ITPEJIMETA OYIIL.04 MATEMATHKA

JlocTikeHne JTMYHOCTHBIX PEe3YyJIhTaTOB OIEHWBAETCS HAa KAYECTBEHHOM YpPOBHE
(6e3 ormetkm). CHhopMupOBaHHOCTH MPEIMETHBIX, METATPEAMETHBIX, THIHOCTHBIX
YyMEHUW W 3HAaHWWA OIEHWBAaeTCI B Oauiax TpermojaBareiieM B IIPoIecce
BHITIOJIHCHUSI OCHOBHBIX  BHUJOB  Y4EOHOW  JEATETHHOCTH  OOYYarOIIMXCS,
TECTUPOBAHMS, BBHITIOJHEHUS OOYYAIOIMUMUCS CaMOCTOSTEIbHOH paboThl, TIO
pe3ylbTaTaM TeKYIIEro KOHTPOJIA U IPOMEKYTOUHON aTTECTAIIHH.

O1ieHKa pe3yJbTaToOB

PesynpTaThl 00y4eHMS
Y i (opmbl 1 MeTOIBI)

JINYHOCTHBIE PE3VYJIbTATHI -BBIIIOJIHEHUE  INPAKTUYECKUX
1) TIpakIaHCKOrO  BOCHMTaHHS:  COPMUPOBAHHOCTD | 3AJAHUH HA 3AHSTHSIX;

-YCTHBII OTIPOC;
-CaMOCTOSITETIbHBIE pabOTHI;

- KOHTPOJBHBIE pa0OTHI;
-3K3aMeH

IpaXXAaHCKOW TMO3ULUU O0Y4Yarollerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJieHa POCCUICKOTO oOmiecTna,
IpeJICTaBICHNE 0 MaTeMaTHUYECKUX OCHOBax
(GYHKIIMOHUPOBAHUSI  PAa3IMUHBIX  CTPYKTYp, SBIICHUH,
npolenyp TpakJaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHI U
JIpyroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIbHBIMU
WHCTUTYTAaMH B COOTBETCTBHH C UX (QYHKIMSIMH U
HA3HAYCHHEM;

2) TaTPUOTUYECKOTO BOCHHUTAHUSA: CHOPMHUPOBAHHOCTH
POCCUICKON TpaXTaHCKOW MACHTUYHOCTH, YBAXKCHUS K
MPONUIOMY M HACTOSIIEMY POCCHUUCKOM MaTEMAaTHKH,
[IEHHOCTHOE OTHOILIEHHE K JOCTH)KEHHUSM POCCUUCKHUX
MaTE€MaTUKOB U POCCUHCKOM MaTeMaTU4ECKOM UIKOJIBI,
UCTIONIb30BaHUE JTHUX JIOCTIDKEHHWH B JPYyrUX HayKax,
TEXHOJIOTHUSX, Chepax IKOHOMUKH,

3) JyXOBHO-HPAaBCTBEHHOTO BOCHHUTAHHUS: OCO3HAHUE
JTyXOBHBIX LIEHHOCTEH POCCHUICKOTO HapoJa,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, ITHYECKOTO
MOBEJICHUS, CBSI3aHHOTO C TNPAKTHUYECKUM MPUMEHEHUEM
JTOCTHKEHUI HAYKU U JESTeIbHOCThIO YYEHOT0, OCO3HAHHE
JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO Oy IyIEro;

4) 3CTETUYECKOT0 BOCHUTAHUS: ICTETUUECKOE OTHOILIEHHUE K
MUDY, BKJTIOYAst ACTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aja4, peLIeHNH,
paccyXIeHU, BOCIPUUMYHMBOCTh K MaTEeMAaTHUYECKUM
acreKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) dusmyeckoro BocmuTaHus: CHOPMHUPOBAHHOCTH YMECHUS
OPUMEHATh MaTeMaTHMYeCcKWe 3HAaHUS B  HMHTEpecax
3I0poBOro0 M Oe30macHOro oOpasza >KU3HHU, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 37I0pOBBIO (3I0pOBOE THTAHHE,

cOaraHCUPOBAaHHBIN PEKUM 3aHATHH M OTIbIXA, perysipHas




¢u3uveckas akTHBHOCTH), PU3UUECKOE COBEPIICHCTBOBAHUE
npu 3aHATHUAX CIIOPTHUBHO-0310POBUTEIHHOM
JeSITeTbHOCTBIO;

6) TpyZOBOI'O BOCIIUTAHUS: TOTOBHOCTh K TPYJy, OCO3HAHUE
[IEHHOCTH TPYIOJIOOUS, MHTEpEC K pazIuyHbIM cdepam
npodecCHOHANBbHOM  AESITENTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymiei mpodeccuu | pealn30BbIBaTH COOCTBEHHBIC
KU3HEHHbIE IUIaHBl, TOTOBHOCTH U CHOCOOHOCTH K
MaTeMaTHYECKOMY OOpa30BaHHMIO U CaMOOOpPa30BaHHUIO Ha
OPOTSDKEHUH BCEH JKM3HH, TOTOBHOCTb K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33/1a4 MaTeMaTHYECKON

HaIpaBJICHHOCTH;
7) SKOJIOTMYECKOTO BOCIHUTAHHSA: CPOPMHUPOBAHHOCTH
9KOJIOTUIECKOM KYJIBTYPHI, MOHUMAaHHe BIIMSTHUS

COLIMATIBHO-DKOHOMHMYECKUX IPOLECCOB HAa COCTOSTHUE
MPUPOTHON M COLMAIILHOM CPEJibl, OCO3HAHHE TII00aTbHOTO
XapakTepa HKOJOTHYECKUX MpoOieM, OpHEeHTalus Ha
IPUMEHEHHE MAaTEMaTUYECKUX 3HAHUU JUIsl pElIeHUs 3ahad
B 00JIACTH OKpY’KaIOLIel Cpeibl, IUIAHWPOBAaHUE MOCTYIKOB
U OLEHKH MX BO3MOXHBIX IOCIEACTBUU I OKpYXKarolen

Cpepl;
8) IEHHOCTH HAy4YHOTO TO3HaHHS: CHOPMUPOBAHHOCTH
MHUPOBO33PEHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY

YPOBHIO Da3BUTHsI HaykKM M OOLIECTBEHHOW IPaKTHKH,
NOHMMAaHWE  MaTeMaTHYeCKOW  HayKh  Kak  cdepsl
YEJIOBEUYECKOW JCATENBHOCTH, JTallOB €€ pa3BUTUA U
3HQUMMOCTH Ui pPa3BUTUS LUBMIM3ALUM, OBJIAJCHUE
SI3bIKOM MaT€MaTUKM W MAaTeMAaTHYECKOW KYJIbTYpOM Kak
CPEICTBOM IIO3HAHUS MHpPA, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYI0O M HCCIENOBATEIbCKYI0  JEATENBHOCTh
WHIWBHUAYAJIBHO U B TPYyIIIE.

METAIIPEJIMETHBIE PE3VJIbTATDI

Ognanenue YHHUBEPCATbHBIMHU M03HABATEIbHBIMH
JEHCTBUSMU:

ba3oBrble JJornyeckue 1eHCTBHUA:

BBIABIISITh U XapaKTE€pPHU30BaTh CYLIECTBEHHbIE NPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHATHH, OTHOIIEHUH MEXIY
HNOHATUAMM,  (OPMYIUPOBaTH  OINpPEICIICHUS  IOHATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIM NpHU3HAK Kiaccu(uKauuy,
OCHOBaHMA i1 OOOOIIEHUS U CPaBHEHUsS, KPUTEPUU
IPOBOJUMOIO aHajIM3a; BOCIPUHUMATH, (POPMYIUpOBaTH U
npeoOpa3oBbIBaTh  CYXKICHHUA:  YTBEPAUTENIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IIKE, YCIOBHEIC,

-BBIIIOJIHEHUE  NPAKTUYECKUX
3aJaHUM Ha 3aHATUIX,

-YCTHBIN OMpoc;
-CaMOCTOSITEeTIbHBIE pabOTHI;

- KOHTPOJBHBIE Pa0OTHI;
-3K3aM€H




BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U
U TOpoTHBOpeuHs B (akTaxX, MaHHBIX, HAOMIONEHUSIX U
YTBEPXKICHUSIX, NpeAsiaraTh KPUTEPUH JJIS BBIABICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JenaTh BBIBOABI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH,
JIeTyKTHBHBIX U HMHIYKTUBHBIX  YMO3AKJIIOUCHHIA,
YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MIPOBOTUTH CaMOCTOSITEITLHO JI0Ka3aTenbCTBa
MaTeMaTHYeCKUX  yTBEpXKAEGHUH  (IpsMble ©U  OT
IPOTHBHOTO), BBICTpAaUBaTh AapryMEHTALUIO, IPHBOIUTH
IpUMEpPbl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYXJIEHUS U BBIBOJBI; BEIOMPATH CIIOCOO pelieHus ydeOHOou
3a7auu  (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHS,
BBEIOMPATH HanoOoJee MMOIX OISAIITHHA C y4ETOM
CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKUe AeliCTBHA:

UCTIOJTb30BaTh BOMPOCKI ~ KaK  HCCIIEIOBATEIbCKHMA
UHCTPYMEHT  MO3HaHMA,  (OPMYIMPOBATH  BOIMPOCHI,
¢uKcupyoomue npoTUBOpeune, npobiaeMy, ycTaHaBIUBATh
HCKOMOE U JTAaHHOE, dbopmupoBath TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJTUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN
9KCIEPUMEHT, UCCIICIOBAaHHE o YCTaHOBJICHHIO
OCOOEGHHOCTEH  MaTeMaTU4YeCKOro OOBEeKTa, SBJICHHS,
npoIiecca, BBIIBICHUIO 3aBHCHUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENIbHO ~ (OpMyJIMpOBaTh  00OOIIEHUS U
BBIBOABI IO pE3yJlbTaTaM MPOBENEHHOTO HAOIIOACHHUS,
UCCIICIOBaHMs, OILIEHWBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BHIBOJIOB M 000OIIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIecca, a TaKxkKe
BBIJIBUTATh TPEINOIOKEHUS O €ro pPa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIISITH I€(PUIIMTH HHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX
JUIs OTBETA HA BOTIPOC U JUISI PELLICHHS 3a/1a4H;

BBIOMpPATh WH(POPMAILIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB,
aHAJTM3UPOBaTh, CHCTEMATH3UPOBATh M WHTEPIPETHPOBATH
UH(POPMAIIHIO PA3INIHBIX BUAOB U (OPM IpeCTaBICHHUS;
CTPYKTYpHUPOBaTh HH(OpMAIUIO, TMPEICTaBIATH €€ B
pasnTuyHBIX (HhopMax, WILTFOCTPUPOBATH rpadUUECKU;
OILICHUBATh HAJEKHOCTh MHPOPMAIUU TI0 CAMOCTOSITEILHO
c(OpPMYITUPOBAHHBIM  KPUTEPUSAM, CHOPMYIUPOBAHHBIM
CaMOCTOSITENTBHO.




OBnanenue YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
y4eOHBIMU JICHCTBUSMU:

BOCIIPUHMMATh M (HOpMYyIUpOBaTh  CYXKICHHUA B
COOTBETCTBUH C YCIOBHSIMHM W LENISIMHU OOIIEHHS, SCHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX
U THUCHbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHHUS 1O XOAY
pelieHuss  3a7ayd,  KOMMEHTHPOBATb  IOJy4YEHHBIH
pe3yJbTaT;

B XO0Je OOCYXIEHHs 3aJaBaTh BOMIPOCHI IO CYIIECTBY
oOcyXgaeMoii TeMbI, MPOOJEMBI, pelraeMor  3agayd,
BBICKA3bIBaTh HJI€W, HALCJIEHHBIE HA TIOUCK pELICHHUS,
COIIOCTABJIAITh CBOU CYXKIEHHUS C CYXICHHSAMH JAPYTHX
YY4aCTHUKOB JMAaiora, 0OHAPY>KUBATh PA3IUYUE U CXOJICTBO
MO3UIIMA, B  KOppekTHOH  Qopme  dopmymupoBaTh
pa3Horjacusi, CBOM BO3PaKEHUS;

MPE/ICTaBIATh pe3yNabTaThl pelieHus 3a1auu,
JKCIIEPUMEHTA, HUCCIIEOBAHUSI, MPOEKTa, CAMOCTOATEIHHO
BBIOMpaTh opMarT BBICTYIUIGHHS C y4€TOM 3ajad
NPE3EeHTAIMU U OCOOCHHOCTEN ayAUTOPUH.

OBnajgeHue YHUBEPCAIbHBIMHU PETYISTUBHBIMU y4eOHBIMU
NEUCTBUSIMU:

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 3aJadyd, BBHIOMpATh
croco0 pemeHusi ¢ y4€TOM HMEIOIIUXCS PECYpCoB U
COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTHpOBaTb U
KOPPEKTUPOBATh BapUaHTBl PELICHHM € YYETOM HOBOU
uHpOpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIA HHTEJICKT:

BIAJCTh HaBBIKAMU IO3HABATENbHON pediaekcuu Kak
OCO3HAHHSA COBEPINAEMBIX JECHCTBUA M MBICIUTEIBHBIX
IpPOLIECCOB, MX  PE3yJbTaToOB, BIAJeTh  CIIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTpOJIA IIpoLecca M pe3ysbrara
pelleHnss MaTeEMaTUYECKOH 3a]aun;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIpU
pELIEHNN 3a7ja4ui, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HaWJEHHBIX
OLIHNOOK, BBISIBJICHHBIX TPYAHOCTEMH; OLICHUBATh
COOTBETCTBUE pE3yJbTaTa LEIN U YCIOBUSIM, OOBSICHSITH
IIPUYUHBl JOCTH)KCHHS WJIH HEIOCTHIKEHUS Ppe3yJbTaTOB
NESITEeIbHOCTH, HAXOAWTh OWMOKY, JaBaTb  OLEHKY
nproOpPEeTEHHOMY OTIBITY.

CoBMecTHast 1eATEJbHOCTD:

NOHMMATh W HUCIOJbB30BaTh NPEUMYILECTBA KOMAaHIHOW MU
UH/IUBUYAIbHOM pabOThl MpH pelIeHUH Y4eOHBIX 3a/ad,




NPUHUMATD 11€Jb COBMECTHOM JEATENIbHOCTH, TNIAHUPOBATh
OpraHu3allii0 COBMECTHOM pPabOTHI, pacIpenesiaTh BHIbI
paboT, AOroBapuBaThHCs, OOCYKIATh NMPOLECC M pe3yabTar
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCYXKIEHUS,
00MEH MHEHUH, «MO3TOBbIC IITYPMbD) H UHBIE), BHITIOIHSITH
CBOIO 4acTh pabOTHl M KOOPAMHUPOBATH CBOW JICHCTBHSI C
JNPYTUMH 49ICHAMH KOMaHJbI, OI[CHHBATh KAa4eCTBO CBOETO
BKJaa B OOMHMH  HPOAYKT MO  KPHUTEPHSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEAMETHBIE PE3VYJIbTATHI

Yucia 1 BbIYUCICHUSA:

OIepupoOBaThH HOHSATHSMH: panroHaIbHOE "
NEHCTBUTENbHOE YHCIIO, HaTypalbHOE, LEJ0e YHUCIIO,
OOBIKHOBEHHast W  JeCATHYHAs  JpoOb,  MPOILCHTHI,
UCIIONIb30BaTh  MPU3HAKH  JETUMOCTH  IENbIX  YHCel,
pa30XKEHUE YKCla HAa IPOCTbIE MHOXKHUTENIN JUIsl PEILCHUs
3ajady;

BBITIOTHATH apu(PMETHIECKUE OTEpalfH C PAllOHATHHBIMU
U IeWCTBUTEIBHBIMU YHCIIAMH;

BBITIONHATh  NPUOMMKEHHBIE  BBIYWCICHHS, HCIOIB3YS
IpaBWiia OKPYIJIEHUs, JefaTh TNPUKUIKY U  OLIEHKY
pe3yibTaTa BEIYUCICHU;

ONEepUpOBaTh  TMOHATUSAMHU:  CTENEHb C  LEJIbIM U
parroHaIbHBIM TIOKa3aTelieM, CTaHJIapTHas (opma 3amucu
JIEUCTBUTENIBHOTO 4YHCIa, KOPEHb HATypaJlbHOW CTEINEHH,
UCII0JIb30BaTh HOJIXOSIIYIO bopmy 3anucu
NEHCTBUTENBbHBIX YHCEN JUIS pelICHUs MPaKTUYECKUX 3a]1adu
U TIPEJICTABIICHUS JAHHBIX;

ONEepUPOBaTh TOHATHSAMH: CHHYC, KOCHHYC M TaHIEHC
IIPOU3BOJILHOTO YIJla, UCIIOIb30BaTh 3aIMCh IPOU3BOJILHOTO
yriia 4yepe3 oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITUH;
OTIEpUPOBATH MOHITUSIMH: JIOTapU(PM YUCIA, AECITUIHBIC U
HaTypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUS H HEPABEHCTBA!

ONepupoOBaTh  TMOHATUSAMHU:  TOXKAECTBO,  YpaBHEHHE,
HEPAaBEHCTBO, 1I€JIOE, PALMOHAIBHOE, HppalOHAIbHOE

ypaBHEHHUE, HEPaBEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHUE;
BBITNOJIHATH npeoOpa3oBaHus TPUTOHOMETPUUECKHUX

BBIPQXEHUM U pelllaTh TPUTOHOMETPUYECKUE YPABHEHMUS;
BBINOJIHATh IPEe0oOpa3oBaHUs LENbIX, PALUOHAIBHBIX U
UPPALMOHATIBHBIX BBIPAKEHUN M pellaTb OCHOBHBIE THIIBI
LENbIX, PALMOHAIBHBIX M HMPPALMOHAIBHBIX YPABHCHUM MU
HEPABEHCTB;

IPUMEHATh YPAaBHEHHMs M HEPABEHCTBA JJI PEIICHUS
MaTeMaTHYeCKUX 3a7ad W 3a/a4y M3 pa3lIuyHbIX 00JacTel

-BBIMIOJITHEHUE  MPAKTUYECKUX
3aJJaHUH Ha 3aHATUIX,

-YCTHBIH OIIPOC;
-CaMOCTOATEIbHBIE Pa0OTHI;

- KOHTPOJIbHBIE PaOOTHI;
-3K3aMeH




HAayKH{ ¥ peaJIbHOM KU3HU;

MOJIENIMPOBATh pPEAIbHbIE CUTYallMd Ha S3bIKE aireOphl,
COCTaBJIATh BBIPAXKEHMs, YPABHEHUS, HEPAaBEHCTBA IIO
YCIIOBUIO 3a/1a4M, HCCIIEAOBAaTh IOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BaHUEM alllapaTa ajareopsl;

OPUMEHSATh CBOMCTBA CTEMEHHM [uId IpeoOpa3oBaHuUs
BBIP)KEHUI, ONEpPUpPOBaTh IOHATUSAMHU: IOKA3aTEIbHOE
YpaBHEHHE U HEPAaBEHCTBO, peIIaTh OCHOBHBIC THUIIBI
IIOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB;

BBINOJIHATE MPE0Opa3oBaHUsl BBIPAKEHUH, COJAEPIKALINX
norapuMmsl,

OTIEpPUPOBATH MOHATUAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U
HEPaBEHCTBO, PELIaTh OCHOBHBIE THUIIBI JIOTapUPMHUECKUX
YPaBHEHUN U HEPABEHCTB;

HaXOJUTh PpEIIEHUs MPOCTEUIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB;

ONIEpPUPOBATH MOHATUAMU: CUCTEMA JIMHEWHBIX YPaBHEHUN U
€€ pelleHne, UCI0JIb30BaTh CUCTEMY JIUHEHHBIX YPaBHECHUN
JUISL PEeUIeHUs] TPAaKTUYECKUX 3a/1a4;

HaXOJUTh PEUICHUS] TPOCTEHIIIUX CUCTEM M COBOKYITHOCTEU
paLMOHATILHBIX YPAaBHEHHH U HEPABEHCTB;

MOJEIUPOBaTh pEAJbHbIE CUTYyallud Ha s3bIKEe anredpsl,
COCTaBJIATh  BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA U
CHCTEMBI IO YCJOBHIO 3aJjaud, UCCIIEA0BATh IOCTPOEHHBIE
MOJIENIU C UCIIOJIB30BAHMEM alllapaTa ajareOpsl.

DOyHKIUM U rpauKu:

ONEepUPOBATH TOHATHAMU: (YHKIHMS, CIOCOOBI 3aJaHUs
byHKIIMHA, 00JIACTh OMPEJCICHUS W MHOXECTBO 3HAYCHUH
¢ynkunu, rpadguk QyHKIMH, B3aMMHO 00paTHbIE PYHKLNY;
ONEpUPOBATh MOHATHUAMH: YETHOCTP ©  HEYETHOCTH
byHkunu, HynH QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
nepuoauyeckas (QYHKLIHsA, NPOMEXKYTKM MOHOTOHHOCTHU
(GyHKLIMH, TOYKH SKCTpeMyma (YHKIUH, HauOoibllee U
HalIMEHbIIee 3HA4eHUs (QYHKIMUM Ha IPOMEKYTKE,
UCIIOJIb30BaTh WX ISl MCCIEeNOBaHUs (DYHKIUH, 3aJaHHON
rpadukoMm;

UCIIOJIb30BaTh TpapUKH GYHKUUH A PELICHUs] ypaBHEHU;
CTPOUTh W YWTaTh TpadUKW JIMHEHWHOW (PYHKIUH,
KBaJPaTUYHOW (YHKIMHU, CTENEHHOW (YHKIHMU C IIETBIM
HoKa3aTeseM;

ONEepUpOBATh  NOHATHAMU: TpadUKu  TOKa3aTEIbHOM,
Jorapu(MUUECKOM W TPUTOHOMETPUYECKUX  (YHKIIHH,
u300pakaTb MX Ha KOOPAMHATHOM  IJIOCKOCTH U
UCIIOJIb30BaTh JJIs PEIICHUs] YpaBHEHUI U HEPAaBEHCTB;
u300pakaTb Ha KOOPAMHATHOW IJIOCKOCTH TpaduKu
JVHENWHBIX YpaBHEHHHM W MCIIOJIB30BaTh WX Ul PELICHUs
CUCTEMBI JINHEWHBIX YPAaBHECHU;

WCIIONB30BaTh Tpaduku GyHKIMH 171 WCCIICTOBAHUS
IPOIIECCOB M 3aBUCUMOCTEH NP PELICHUHU 3a/1a4 U3 APYTHX
y4eOHBIX MpPEIMETOB U pEaTbHOM KHU3HH, BBIPAXKATh
dopMynaMu 3aBUCIMOCTH MEX/y BETMUYNHAMU;

Hayasa MaTeMaTH4eCKOro aHAJIN3a:




OIepupOBaThH MOHSTUSIMHU: MOCJIEI0BATEIHHOCTD,
apupMeTHueckass M TEOMETpPHYECKass  IMPOrPECCUU;
OTIEpUPOBaTh  TOHATHUSAMU: OECKOHEYHO  yOBIBaromas
reoMeTpuueckass  Mmporpeccus, cymMma  OECKOHEYHO
yOBIBAIOIIECH T€OMETPUIECKOM MPOTPECCUH;

3aJaBaTh IOCJIEOBATEIbHOCTH PA3IMYHBIMKU CIIOCO0AMU;
UCIIOJIb30BaTh CBOMCTBAa  IOCJENOBATEIBHOCTEN u
IIPOrpeccuil JUIsl pelieHus peajbHBIX 3a1ay NPHUKIATHOIO
XapakTepa.

OMEepUpOBaTh  TMOHATHSIMH:  HETNpepbiBHAs  (QyHKIHUSA,
npou3BogHas (YHKIUHU, UCIOIb30BaTh IT'€OMETPUUYECKUN U
¢u3nueckuii CMBICT TPOM3BOJHOW [UIS pEIICHHUsS 3ajad;
HAaXOJUTh  MPOU3BOJHBIC  BJEMEHTAPHBIX  (PYHKUMIA,
BBIUNCIIATH IPOU3BOIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO
byHKIINIH,

UCIIOJIb30BaTh MPOM3BOJIHYIO JUIS WCCIIECAOBAaHUS (YHKIUU
HAa MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl
UCCIIEIOBaHMS K TOCTPOEHUIO TPa(UKOB;

HCII0JIb30BATh IIPOU3BOHYIO JUTSt HAXO0XJICHUS
HAWIY4YIlero pelieHus B TMPHUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMHUYECKUX, 3a/1a4ax;

OlepupoBaTh MOHATHSAMH: TiepBooOpa3Has W HWHTErpan,
NOHUMAaTh TEOMETPUYECKMA U  (U3UYECKUH  CMBICI
WHTETpaa;

HaXOJUTh TEPBOOOpa3HBIE  AIIEMEHTAPHBIX  (DYHKIIHIA,
BBIYHCIIATH HHTETpai nmo popmyine HeroTona—Jleitoauma;
pemarh MNPUKIAIHBIE 337a4d, B TOM YHCJIE COLUAIBHO-
SKOHOMMYECKOTO U (U3UYECKOT0 XapaKkTepa, CpelcTBaMu
MaTEMAaTUYECKOTO aHAIN3A.

MHoxkecTBa M JIOTHKA:

OIEpUpPOBaTh MOHATHSAMHU: MHOJKECTBO, OIIEpPallUd HaJ
MHO’KECTBAMH; HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
amnmapar JUisi OIMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUM,
IIPU PEIICHUH 3a]a4 U3 IPYTUX y4eOHbIX MPEAMETOB;
ONEpUpOBaTh  IOHATHUAMHU:  ONPEICIIEHUE,  TEOpPEMa,
CIIEJICTBUE, I0KA3aTEIbCTBO.

Crepeomerpus:

ONEepUpPOBaTh MOHATHSAMH: TOYKA, HpsMas, IJIOCKOCTh;
IPUMEHSATh aKCUOMBI CTEPEOMETPUM U CJIEACTBUS U3 HUX
IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4;

OIIepupOBaTH MOHSATUSIMU: napajuieIbHOCTb u
NEePIEeHIUKYISIPHOCTD MPSIMBIX U IIIOCKOCTEH;
KJIaccu(UIUPOBaTh B3aMMHOE pPACIOJIOKEHHE TMPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE;

ONMepUpOBaTh TMOHATUSMHU: JBYI'PAHHBIM Yyroyi, TpaHU
JIBYTPAHHOTO YIJIa, peOpo NBYIPAaHHOTO YIJia, JIMHCHHBINA
yroa JBYIPaHHOTO yIJla, TpajycHas Mepa JABYTPAHHOTO
yria;

ONMEepUpPOBaTh MOHATUSMHU: MHOTOIPAHHUK, BBINYKJIBIM U
HEBBIMYKJIbIi MHOTOTPAaHHUK, 3JIEMEHThl MHOTOIPaHHUKA,
NpaBUJIbHBI  MHOTOTPAHHUK; PAaclO3HaBaTh OCHOBHbBIE
BU/IBI MHOTOTPaHHUKOB (nmupamupa, npusma,




MPSIMOYTOJIBHBIN TTapajuieenume, Ky0);
KJIaccu(UIUpoOBaTh MHOTOIPAaHHHUKH, BbIOMpPas OCHOBAHUS
g Kiaccuukauumu - (BBIIYKIBIE M HEBBIIYKIIbIE
MHOTOT'PAaHHHKH, MPaBHIbHBIE MHOTOIPAaHHHUKH, MpPSIMbIE U
HaKJIOHHBIE NIPU3MBI, TApAJUIEIIETIUIIEIbI);

OTIEPHPOBATH MMOHATUSAMH: CEKylIas IUIOCKOCTb, CEYCHHE
MHOTOI'PaHHHUKOB;  OOBSICHATh INPHUHLHUIIBI  OCTPOEHUS
CEUCHHI, UCTIONB3Ysl METOJ CIIEIOB;

CTPOUTH CEUYEHHS MHOTOI'PDAaHHMKOB METOJIOM  CIIEJOB,
BBITOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYp: BHI CBEPXY, COOKY, CHU3Y;
pemarh 337a4l Ha HaXOXKICHHUE FeOMETPUYECKUX BEIUYHH
no oOpa3laM WIM aNropuTMaM, IpPUMEHsSS W3BECTHBIE
AQHAJTUTHYECKUE METOJbl TpPH PEIIeHUH CTaHAApPTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BBIYHUCIICHUE PACCTOSHUN MEXIY
JIBYMsI TOYKaMH, OT TOYKH JO MPSAMOH, OT TOYKH [0
IUIOCKOCTH, MEX/ly CKPEIUBAIOIIUMUCS NPSMBIMU;

pemarh 337a4l Ha HaXOXKICHHUE FeOMETPUYECKUX BEIUYHH
no oOpa3laM WM aNropuTMaM, HIpPUMEHSS W3BECTHBIC
AQHAJIUTUYECKUE METOJIbl MpH PEHIEHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a7jad Ha BBIYMCICHUE YIJIOB MEXIY
CKPELIMBAIOIIMMUCS  NPSIMBIMHM, MEXIy HpAMOM u
IUIOCKOCTBIO, MY MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;
BBIUUCIATE  O0OBEMBI M IUIOLIAJM  ITOBEPXHOCTEH
MHOIOTpaHHUKOB (TIpU3Ma, NHpaMuAa) C IPUMEHEHUEM
(GopMyn, BBIUUCIATE COOTHOUIEHHS MEXIy IUIOAIIMU
NOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHHUKOB;
ONEpPUPOBATh MOHATUAMHU: CHUMMETPHS B IPOCTPAHCTBE,
IEHTP, OCh M IUIOCKOCTb CHMMETpPUH, LEHTP, OCbh U
IUIOCKOCTb CUMMETPUU (UTYPBI;

U3BJICKaTh, MpeoOpa3oBbIBAaTH U HHTEPIPETHPOBATH
UHPOPMALIMIO O TPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX
¢urypax, mNpencTaBICHHYI0 Ha 4YepTekaX M PUCYHKaX;
OPUMEHATh TeOMeTpuuYeckue  (akTbl A pelleHus
CTEPEOMETPUYECKUX 3a/1ay, MPEANOIaralolX HECKOIbKO
IIaroB PELICHMs], €CIIM YCIOBHUsA INPUMEHEHHs 3a/laHbl B
SBHOH (opme;

OPUMEHATh IPOCTEHIIME TNPOrpaMMHBIE CpEeICTBA U
AIIEKTPOHHO-KOMMYHMKAIIMOHHbBIE CHUCTEMbI TPU PEUICHUU
CTEpEOMETPUYECKUX  3aJay;  NPUBOJUTH  NPUMEPHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE M KHU3HH,
pacrio3HaBaTh  INPOSBICHHE  3aKOHOB TIE€OMETpPUU B
UCKYCCTBE;

IPUMEHATh  TOJIyYEHHbIE ~ 3HaHMA  HA  IPAKTHUKE:
aHATM3UpOBaTh  peallbHble CHUTyallud W  TPUMEHSTH
U3y4eHHbIC TIOHATHUS B IPOLIECCE IOMCKA pELICHUs
MaTeMaTUYECKU copMynupoBaHHOK npoOIeMsl,
MOJIENIUPOBaTh PeaJIbHbIE CUTYAIllMM Ha fA3bIKE I'€OMETPHH,
UCCIIEIOBaTh TIOCTPOCHHBIE MOJENH C HCIOJIb30BaHHEM
reOMETPUUECKUX MOHATUH M TeopeM, ammapara anreopsl,
pemarh MpakTHYECKUe 3a/1aui, CBSI3aHHBIC C HAXOXKICHHEM
reOMETPHUYECKUX BEJIHUYHH.




ONEepUpPOBaTh MOHATHUSIMU: UMIMHIPUYECKAs MOBEPXHOCTb,
oOpasylonye IUINHIPUYECKONH TOBEPXHOCTH, LMIHHID,
KOHUYECKass MOBEPXHOCTh, 0Opasyloniye KOHHUYECKOH
MOBEPXHOCTH, KOHYC, cpepruecKkasi TOBEPXHOCTh;
pacmo3HaBaTh Tena BpamieHus (IWIMHAP, KOHYC, cdepa u
map); o0OBACHATH CLIOCOOBI MOYYESHHUS TeJl BPALLICHHUS;
KJIacCCU(PUITUPOBATh B3aMMHOE PACIOJOXKEHHE Chepsl H
IUIOCKOCTH; OINEPUPOBATh MOHATUSMU: IIAPOBOM CETMEHT,
OCHOBAaHHME CErMEHTa, BBICOTA CErMEHTa, IIApOBOM CIIOW,
OCHOBAaHME ILIAPOBOTO CIJIOS, BBICOTa MIAPOBOTO  CJOA,
IapOBOI CEKTOP;

BBIUMCIIATh OOBEMBI U IUIOMAAW TOBEPXHOCTEH Tel
BpallleHUs, TEOMETPUYECKUX TEN ¢ TPUMEHEHHEM (HOpMYIT;
OTEpUPOBATH TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B
chepy u ommcaHHBIM OKOlO cdepsl, chepa, BIUCAHHAS B
MHOTOTPaHHUK WX TEJIO BPAILICHUS;

BBIUUCIIATh COOTHOUICHUS MEXIY IIOUIAIIMH
MOBEPXHOCTEH M 00hEMAMHU MTOTOOHBIX TET;

n300pakaTh U3y4aeMble (PUTYPHI OT PYKH U ¢ IPUMEHEHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBHITIONHATH (BBIHOCHBIC) TUIOCKHME YEPTEXKU W3 PHCYHKOB
MPOCTHIX OO0BEMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHHU3Y,
CTPOUTH CEUCHUS TeIl BPAILICHUS;

U3BJIEKATh,  WHTEPIPETHUPOBATH U  MPeoOpa3OBHIBATh
uH(GOPMAIIMI0O O TMPOCTPAHCTBEHHBIX TI'E€OMETPHUYECKHX
durypax, npeJCcTaBlIeHHYIO Ha YepTex axX U PUCYHKaX;
OTIEpUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;
BBIMOJHATh JIEHCTBUSL CIIO)KEHHUS BEKTOPOB, BbIUWTAHUS
BEKTOPOB U YMHOXKEHHUs BEKTOpa Ha YHUCIO, OOBSCHSTH,
KaKUMH CBOMCTBaMHU OHU 00J1a/1al0T;

MPUMEHSTH [TPABUIIO TapaJlIeIeIHUIe a;

ONEepUpPOBaTh MOHATHSAMH: JEKapTOBbl KOOPAWHATHI B
IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJMHATHl BEKTOPA, Yrojl MEXAY BEKTOPaMH,
CKaJIIpHOE TPOU3BEJCHHE BEKTOPOB, KOJUIMHEApHBIE U
KOMILUTAaHAPHBIE BEKTOPBI;

HAaXOJUTh CYMMYy BEKTOPOB U MPOU3BEIECHHWE BEKTOpa Ha
YHCIIO0, YTOJ MEXIY BEKTOpaMH, CKaJIIpHOE MPOU3BEACHHUE,
packianbiBaTh  BEKTOpP IO JBYM  HEKOJUTMHEAPHBIM
BEKTOPaM;

3a/laBaTh IUIOCKOCTh YpaBHEHHEM B JICKApTOBOW CHCTEME
KOOpJMHAT, MPHUMEHITh TeoMeTpuyeckue (axkTel A
peLICHUsT CTEPEOMETPUUYECKUX 3a]ad, MPEeAroiararonmx
HECKOJIbKO IIIaroB pPEIIeHUs, €CIU YCIOBUS MPUMEHEHUs
3aJaHbl B IBHOH (Qopme;

pemiate  MpoCTEeHIINE TeOMETpUYecKHe  3aJayud  Ha
IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia;

pemiaTte 3aJayd  Ha JJ0KAa3aTeNbCTBO MaTEeMaTHYECKHX
OTHOIICHUN M HAaXOXJICHHE TeOMETPUYECCKUX BEIHYUH I10
oOpa3uaM Wi aJropuT™MaM, MPUMEHsISI U3BECTHBIE METO/IbI
IIPH PEIICHUU CTAaHIAPTHBIX MaTEeMaTHYECKHUX 3a]1a4;
OPUMEHSTh MPOCTEHIINEe MNpOrpaMMHBIE CpeJCcTBa U




3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPHU PELICHUH
CTEPEOMETPUYECKUX 3a/1ay;

MPUBOAUTH MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B
IPUPOE U JKU3HM, PACIO3HABaTh IPOSBICHHE 3aKOHOB
T€OMETPHUHU B HCKYCCTBE;

MPUMEHATh  TOJYYEHHbIE  3HAHUS  HA  MPAKTHKE:
AQHAJIM3UPOBATh  pEAJbHbIE CHUTyallud W  IPUMEHSATH
U3YYEHHBIE T[IOHATUS B IPOLECCE IOUCKA pPEIIEHUs
MaTeMaTHYECKH chopMyTUpPOBaHHOM poOJIEMBI,
MOJICJIMPOBATh peabHbIE CUTYallMH Ha S3BIKE T'€OMETPUH,
UCCJEN0BATh IOCTPOCHHBIE MOJEIN C HCHOJb30BaHUEM
TEOMETPUUECKUX TOHSITHH W TEOpeM, ammapara aireOpsl,
pemarb NpaKTUYECKHUE 3a/1a4, CBSI3aHHBIE C HAXOXKJICHUEM
r€OMETPUUYECKHUX BEJIMYUH

Teopusi BeposAITHOCTEI:

YUTATh U CTPOUTH TAOIHIIBI M TUATPAMMBI;

ONepupOBaTh MOHATHSMH: cpefHee apupMETHUECKOE,
MenuaHa, HauOousbllee, HaMMEHBIIEE 3HAYCHUE, pa3zMax
MacCHBa YMCJIOBBIX JaHHBIX;

OIIepUPOBAThH MOHATUSAMU: CIYYalHbINA SKCTIEPUMEHT (OIIBIT)
U choy4yailHoe  coObITHE,  DJIEMEHTapHOE  COObITHE
(37IeMEHTapHBI MCXOMA) CIIyYalHOTO OIbITA, HAXOIUTh
BEPOSITHOCTH B OIBITAX C PABHOBO3MOKHBIMU CIy4alHBIMU
COOBITUSIMM, HAaXOAWTb M CpPaBHUBAaTh BEPOSTHOCTHU
COOBITHI B U3YYEHHBIX CIYYalHBIX SKCIIEPUMEHTAX;
HaxoJUTh W (OPMYIUPOBATH COOBITHS: TEpecedeHUue |
00bCAUHCHHE JIAHHBIX COOBITHIA, coObITHE,
MPOTUBOMNOJIOKHOE JTaHHOMY COOBITHIO, TOJb30BaThHCS
auarpaMmamMu - Dinepa W QOpPMYNION  CIOXKEHHUs
BEPOSITHOCTEN NP PEIICHNUH 337a4;

ONEpUpOBaTh  IOHATUAMU:  YCIOBHAs  BEPOSATHOCTD,
HE3aBUCHUMBbIE  COOBITHS, HAXOJUTh  BEPOSATHOCTU C
IIOMOLIbIO MpaBUja YMHOXEHHS, C IIOMOIIBIO JepeBa
CIIy4ailHOTO ONBITA;

NPUMEHSTh KOMOWHATOPHOE TMPABUJIO YMHOXKEHUS TPU
pEelIeHUH 3a/ad; OINEepUPOBaTh ITOHATUSMH: HCIBITAHUE,
HE3aBUCUMBIE HCIIBITAHUS, CEpPUSl MCMBITAHUN, YycCHex u
HeyJaya, HaxOOuThb BEPOSATHOCTH COOBITHM B cepuu
HE3aBUCUMBIX HCHOBITAHUW 10 MEPBOrO YCIeXxa, HaXOJUThb
BEPOSITHOCTH COOBITHI B CepyHU UCTIbITAaHUN bepHyu;
OIIepUpOBATH MOHATUSIMU: ciyvaiiHas BEJIMYMHA,
pacnpeneneHrne BeposITHOCTEN, fuarpaMmma pacipeIeaeHusl.
CPaBHUBATh BEPOSTHOCTU 3HAYEHUN CIIyYalHOU BEIMYMHBI
10 PaCHpeesICHUIO WK C TIOMOIIBIO JUarpaMM;
ONEpUpPOBaTh IMOHATUEM MATEMATHUYECKOTO OXXUJAHUA,
NPUBOAUTH NPUMEPHI, KaK MPHUMEHSIETCS MaTEMaTHYECKOe
OXXHJIaHHUE CIIy4aiiHOU BEJIMYHUHBI HaXOOUTh
MaTeMaTUYeCKOe 0KUIAHUE M0 JAHHOMY PaclpeIesICHUIO;
UMETb MPECTABICHNUE O 3aKOHE OOJIBIINX YHCEN,;

MMETh MPEJCTaBICHUE O HOPMAIBHOM PaCIpeNeICHUN







