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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O NPEAMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamMma y4deOHOro MpeaMeTa SBISETCS YacTbi0 OCHOBHOMU
npodeccruonanbHO 00pa30BaTEILHON MPOTPAMMEI.

1.2. Mecro yuyeOHOro mpeamMera B CTPYKType 00pa3oBaTe/bHOI
MPOrpaMMblI

VYyeOuniii mpeameT «MaremaTthka» OTHOCUTCS K MNPO(UIBHBIM yUeOHBIM
npeaMeTaM  001eoOpa3oBaTeIbHOW  MOJATOTOBKH.  YYeOHBIA  mpeaMer
«Marematukay u3ydaercs Ha yriyOJIEHHOM ypOBHE.

Ocoboe 3HaueHWe Yy4yeOHBIM NpeaMET HuMeeT Mpu (OPMUPOBAHUU U
pa3BUTHN OOUINX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK 01. BeiOupatp cmocoObl pemieHuss 3agad  npodeccrnoHaIbHOMI
JESATEIIbHOCTH MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaThb COBpPEMEHHBIE CpPEJICTBAa IOMCKA, aHalu3a MU
UHTEpIIpeTanud HHPOPMAIMN U THPOPMAITUOHHBIE TEXHOJIOTHH ISl BHITIOTHEHHS
3aJa4 po(eccroHaIbHOM 1eATEeIbHOCTH.

OK 03. [TmanupoBath U peaqn30BbIBaTh COOCTBEHHOE POGECCHOHATHFHOE U
JMYHOCTHOE pa3BuTHE, PEITPUHUMATETHCKYTO JESITeIbHOCTD B
npodeccuoHanbHOM cdepe, UCIOIB30BaTh 3HAHUA 10 (PUHAHCOBOM IrPaMOTHOCTH B
pa3IMYHBIX )KU3HEHHBIX CUTYaIIHSX.

OK 04. D¢ddexkTnBHO B3auMOACHCTBOBaTh M pabOTaTh B KOJUJICKTHBE M
KOMaHie.

OK 05. OcymiectBidaTh yCTHYI0O W THCHbMEHHYIO KOMMYHHKAIUIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit Deneparii ¢ y4eToM OCOOEHHOCTEM
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA.

IIK 1.2. Opranu3oBbIBaTh MPOIECCHl CKIAJAUPOBAHUS U TPy30IepepadoTKH
Ha CKJIaJe.

I[IK 3.1. IlmanupoBaTh, NOATrOTaBIMBATH M OCYIIECTBJISITH MPOLIECC
MIEPEBO3KH IPY30B.

1.3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHUSI Y4eOHOI0 NpeaMeTa

Pabouast mporpamma y4eOHOrOo mpemmera «MaTtemaTuka» paszpaboTaHa B
cootBerctBu ¢ DI'OC COO, Ha ocHoBe TpeboBanmii DenepabHON
o0pa3zoBaTeILHOM IPOrpaMMBbI CPETHEr0 O0IIEro 0Opa30BaHMS.

B pamkax ocBoeHus coxaepkaHus ydeOHOTo mpeamera «MareMaTHKay,
o0ecrnieunBaeTcs JOCTUKEHHE 00YyUaIOIIUMUCS CIEIYIOIINX Pe3yIbTaTOB:



JIMYHOCTHBIX

B yactu -cOpMHUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK  OOydYaromerocs Kak
rpakKIaHCKOr0 AKTUBHOTO M  OTBETCTBEHHOTO WIE€HAa POCCHUHMCKOro  OOIIecTBa,
BOCIIHUTAHUS MPEJCTAaBICHAHE O MAaTEeMAaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS

Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MNPOIENyp TIpaKIaHCKOro o0IecTBa

(BBIOOpPBI, ONpPOCHI W JpYyroe), yMEHHE B3aMMOJEHCTBOBAaTH C

COLIMATIbHBIMM HMHCTUTYTaMHU B COOTBETCTBUM C HUX (QYHKIUSMH U

Ha3HAYCHHEM.

- c(hOpMHPOBAHHOCTh POCCHMCKOW TPAXKIAHCKOH HMJICHTUYHOCTH,
B uactn YBOKECHUS K IMPONUIOMY W HACTOSIIEMY POCCHUHCKOM MaTEeMaTHKH,
MATPUHOTHYECKOI0 | 1eHHOCTHOE OTHOILICHUE
BOCITHTAHHSA K  JOCTHXKEHUSIM  POCCUMCKHX  MAaTEMaTMKOB W POCCHUMCKOH

MaTeMaTHYCCKOM IIKOJIBI, MCIIOJIb30BAHUC 3THX IIOCTI/DKCHI/Iﬁ B OpPyrux
HayKaX, TCXHOJOI'UIX, ccbepax 3KOHOMMKH,

B yacTu 1yxoBHO-

- OCO3HAaHME  JyXOBHBIX  LIEHHOCTEH  POCCUHCKOTO  HaApoja,
c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MOBEICHHUS,

HPaBCTBCHHOTO CBS3aHHOIO C IIPAaKTHUYECKHM IIPUMEHEHHEM JOCTHKEHHM HAyKu W
BOCIIMTAHUA JIeATEIBbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;
- 3CTETUYECKOE OTHOLIEHHUE K MUPY, BKJIIOYasi 3CTETUKY MaTeMaTHUECKUX
B uactn 3aKOHOMEPHOCTEH, OOBEKTOB, 3a4ay, pEIIeHHH, pacCyXICHHUH,
ICTETHIECKOr0 BOCIPUUMYHBOCTD
BOCITHTAHHSA K MaTeMaTU4E€CKUM acCIIeKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA;
- c(OpMHPOBAHHOCTh YMEHHs MPUMEHSATh MaTeMaTH4YeCKHUE 3HaHHUS B
B uactu WHTEpecax 3/0poBOro u 0Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE
¢usmdeckoro OTHOILIEHHE K CBOEMY 310POBBIO (3mopoBoe MUTaHUE,
BOCITHTAHHSA cOaaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, PETYspHas (usnueckas
aKTUBHOCTb),  (PU3MUYECKOE  COBEpIICHCTBOBAHWE MpPU  3aHATHUAX
CHOPTUBHO-03/I0POBUTENILHON JI€ATENBHOCTBIO;
- TOTOBHOCTh K TPYAY, OCO3HaHHE LIEHHOCTH TPYyJIOJIO0Ms, MHTEpeC K
B uactn pa3ianyuHbIM cdepaM MpodeccuoHalbHON AEATEeIbHOCTH, CBA3aHHBIM C
TPyAOBOIo MaTEMaTUKON
BOCITHTAHHSA U e€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIM BHIOOP OyayIIeit
npodeccud W Pealu30BbIBATH COOCTBEHHBIE JKU3HEHHbBIC IUIaHBbI,
TOTOBHOCTb u CIIOCOOHOCTh
K MaTeMaTH4ecKoMy 00pa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUH
BCE JKM3HM, TOTOBHOCTb K aKTUBHOMY YYacTHIO B pEIICHUH
NPaKTUYECKHX 3a/1a4 MAaTeMaTH4YeCKOM HalpaBIeHHOCTH;
- chopMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYPHI, TOHUMAHHUE BIUSHUS
B uacru COIMAIBHO-?KOHOMUYECKUX TMPOILECCOB HA COCTOSIHUE MNPHUPOJHON U
IKOJIOru4eCKoro COLIMAJIBHOM Cpe/ibl, OCO3HAHUE III00AJIBHOTO XapaKTepa HKOJOTHUECKUX
BOCIIUTAHUS

np06neM, opueHTauusd Ha MNPUMCEHCHUC MATCMAaTHYCCKUX 3HAHWH JUISA
pelmicHusd 3aJda4 B o0actu OKPY)KaIOH_ICI‘/JI Cpeabl, IIJIAHUPOBAHUC
IMOCTYIIKOB W OLCHKHU HMX BO3MOXHBIX HOCHG}ICTBI/Iﬁ JUIA oxpynca}omeﬁ

Cpelbl;

- c¢(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
B 4acTH IEHHOCTH | coBpeMEHHOMY YPOBHIO Pa3BHTHS HAYKH M OOIIGCTBEHHOH IPAKTHKH,
Hay1HOTr'0 MMOHUMaHHUE MaTeMaTH4YECKON HayKu
MO3HAHUS

Kak chepbl YelIOBEYECKOH JeATeNIbHOCTH, JSTalnoB e pa3BUTHS MU




3HQYUMOCTU  JUIA  Pa3BUTUSA  LUBUIU3ALMM, OBJIAJACHUE  SA3BIKOM
MaTE€MaTUKd M MaTeMaTHYECKOW KYJIbTYpOH KaK CPEICTBOM ITO3HAHMS
MHpa, TOTOBHOCTb OCYILECTBIATH IPOEKTHYIO U HCCICAOBATEIBCKYIO
JIeATEIbHOCTh UHANBUIYAJIBHO U B IPYIIIE.

MeTaHpe)IMeTHLIX

1. YHuBepcajibHbIe YueOHbIE O3HABATEIbHbBIE 1eHCTBHS

Ba3oBble
JOrnYecKue
NeHCTBHUA

- BBIBIATH U XapaKTEpU30BaThb  CYLIECTBEHHbIE  IPHU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOIIECHUNA MEXIy MOHITHUAMH,
(bopmMynHupoBaTh ornpezaeneHus MIOHATHH, yCTaHaBIUBAaTh
CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMHM, OCHOBAHUS JUI1 0000LIEHUS
U CPaBHEHHUS, KpUTEPUHU IIPOBOJAUMOIO aHAJIN3a;

- BOCIpUHUMATbH, (OPMYIMPOBATH U NPeOoOPA30BHIBATH CYKICHUSA:
YTBEpJAUTENIbHbIE U OTpHUIATEIbHbIE, €IMHUYHbIE, YAaCTHbIE U OOLIUE,
YCIIOBHBIE;

- BBIIBJIATH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTHBOpeuus: B (akTaX, JaHHBIX, HAOIMIOJACHUAX U YTBEPXKICHMSX,
IpeJularath KpUTEpUH
JUIs BBISIBJICHHSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

- JIeJ1aTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, E€AYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIOUYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

- TPOBOJUTH CAMOCTOSTEIbHO JIOKA3aTeNbCTBA MaTEeMaTHYECKHX
YTBEP)KICHUH  (mpsiMble M OT  HPOTHBHOIO),  BBICTPAaUBATh
apryMeHTaluIo, IPUBOJIUTH IpUMEpPBI
U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

- BBIOMpaTh crocod perieHus: yueOHOM 3a7aun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pELICHHUs, BbIOMpaTh HauOojee MNOAXOIANMUA C Y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnble
HCCJIe10BATEILCKHE
HeHCTBHA

- HCIOJIB30BaTb BOINPOCHI KAk MCCIEIOBATEIbCKUI WHCTPYMEHT
MO3HaHUs, (POPMYIUPOBATH BONPOCH], (PUKCHPYIOIIHUE MPOTUBOpPEUHE,
npobieMy, ycTaHaBIUBaTh KICKOMOE U JaHHOE, (POpMUPOBATh TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

- NPOBOJUTH CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BEKTa, SIBIIEHUs, TPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMHU, IPOLIECCAMH;

- CaMOCTOATENIbHO (OpMYIMpPOBAaTh OOOOIIEHUS U BBIBOABI IO
pe3ynbTataM NpOBEAEHHOTO HAOJIO/IEHUS, UCCIEOBaHMS, OLEHUBAThH
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB M 0000IICHNUH;

- IIPOTHO3MPOBATh BO3MOYXKHOE Pa3BUTHE IMPOIIECCA, & TAKKE BBIIBUTATh
IIPEATIONIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢
uHpopmanunen

- BBIBIATH JeUUUTH HMH(OPMALUHU, TaHHBIX, HEOOXOIUMBIX IS
OTBETA Ha BOIPOC U JJIs PELICHUS 3a1a4H;

- BbIOMpaTh HH(OpPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB,
aHAJIM3UPOBATh, CUCTEMaTU3UPOBATH 51 UHTEPIPETUPOBATH
nH(}OPMaIINIO Pa3INYHbIX BUOB U (OPM MpeacTaBIeHUS;

- CTPYKTYpHUpOBaTh HMH(OPMAIUIO, MPEJICTaBIATh €€ B pa3IMYHBIX
(hopMax, HIUTFOCTPUPOBATH I'paUUECKH;

- OLIGHMWBaTh HAAEKHOCTh MHGOpPMAIMM 1O  CaMOCTOSITENBHO
C(OPMYIHPOBAHHBIM KPUTEPUSIM.

2. yHI/IBepcaJII)HbIe KOMMYHHKATHBHBIC JeiCcTBUA




OO0menue - BOCHpPUHMMATh U (GOPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C
YCIOBUSIMU U LEISAMHU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh
CBOIO TOUKY 3peHust B YCTHBIX

U MHUCBMEHHBIX TEKCTaX, JIaBaTh IOSCHEHUs MO XOAY PELICHHUS 3a/1ayu,
KOMMEHTHPOBATh NOJTYYEHHBIH Pe3yJbTaT;

- B X0JIe OOCYXJIeHUs 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOU
TEMBI, TIPOOJIEMBI, PEIIaeMOi 3a/auu, BEICKA3bIBATh HJICH, HAICJICHHBIC
Ha TIOUCK PEIICHHUS, COIOCTABISTH CBOM CYXACHHUS C CYXICHHSIMHU
IPYrUX Y4YacTHHKOB JHajlora, OOHApPY)KHWBaTh pa3IM4Me U CXOJCTBO
MO3UIHK, B KOPpeKTHOU ¢opme (GopMymupoBaTh pa3HOIIACHS, CBOH
BO3paKECHMUS,;

- TOpPEACTAaBIATH PE3YJIbTaThl PEUICHUS 3aJaud, HSKCICPHUMEHTA,
UCCIICOBAaHMs, IPOEKTa, CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C Y4€TOM 3a/1a4 Mpe3eHTallud U OCOOEHHOCTEH

AyJIUTOPUH.
CoBMecTHAsI - I[OHMMAaTb MW  HCIIOJB30BAaTb IMPCUMYLICCTBA KOMaHJHOH |
AeATECJIbHOCTD HHﬂHBHHyaHBHOﬁ pa6OTBI npu pCIICHUHA y‘le6HBIX 3a/la4, IIPpUHHUMATb

[eNIb  COBMECTHOM  JIESITEIBHOCTH, IUIAHUPOBATH  OPTaHU3AIHIO
COBMECTHOM paloOThl, pacmpeaensaTh BHIbI paldoT, JOroBapUBAaThCS,
oOCyKIaTh TIPOIlECC M pe3ylnbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKHX JIFOJICH;

- y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyxkaeHus, oOMeH
MHEHUH, «MO3rOBbIE LITYPMBD» WM HWHBIE), BBIIOJNHATH CBOIO 4YacTh
paboTBl M KOOPIMHHPOBATH CBOM JEHCTBUSA C APYTUMH UICHAMH
KOMaH/Ibl, OLICHMBATh KayeCTBO CBOETO BKJIJa B OOLIMI HPOIYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3. YHuBepcaabHbIC PeryJaiTHBHbIC 1CHCTBHS

Camoopranm3amnusi | - COCTaBIATh IJIaH, AITOPUTM PEIICHUS 3a1a4H,

- BbIOMpaTh CcHocoO pemieHUs ¢ Y4ETOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,

- apryMEHTHPOBaTh M KOPPEKTHUPOBATh BApPHUAHTHI PEIICHUN C Yy4ETOM
HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb - BJIAJIETh HABBIKAMU I103HABATEIbHOW pEQIIEKCUM KaK OCO3HaHUs
COBCpHIACMBIX I[efICTBHfI 1 MBICJIUTCIIBHBIX TPOUECCOB, UX PE3YJILTATOB,
BJaJIleTh CHoco0aMH CaMONPOBEPKHM, CaMOKOHTpOJII TIpolecca M|
pe3yJsibTaTa pelieHusl MaTeMaTHYecKon 3a/1auu;

- MpEeABHUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTbH IPU PEIICHUU
3aaa4i, BHOCHTHL KOPPEKTUBBI B JACATCIBHOCTH Ha OCHOBEC HOBBIX
OOCTOSITENILCTB,  JIAHHBIX,  HAMJEHHBIX  OMMOOK,  BBISBICHHBIX
TPYJHOCTEN;

- OLICHMBATh COOTBETCTBHE pe3yJbTaTa LENU U YCIOBHUSAM, OOBSCHSITH
MPHUYUHBI JOCTHXXCHUA UJIHW HEAJOCTUKCHUA PE3YJIbTATOB ACATCIBHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

IIpeaMeTHBIX

1) cBOOOJHO OMEPHPOBATH MOHATHSAMH: PAIHOHAILHOE YHCIO, OECKOHEYHAs MEPUOIHUECKas
Ipo0b, TMPOIEHTHI, UPPANMOHAILHOE YHUCIIO, MHOXKECTBA PAallMOHANBHBIX M JEHCTBUTEIBHBIX
YUCeN, MOAYJIh JEHCTBUTEIBHOTO YHCIA, MPUMEHATh JPOOM W TIPOLICHTHI JJIsi pEUICHUs
MPUKIAIHBIX 3a7a4 W3 pa3M4yHBIX OTpaciedl 3HaHUM U peallbHOM JKU3HU; MPUMEHSTH
NpUOMKEHHBIE BBIYMCICHUS, MpaBWIa OKPYTJCHHUS, MPUKUAKY U OLEHKY pe3ylbrara
BBIYHCIICHHUI; CBOOOJIHO ONEPUPOBATH TMOHSITHEM: CTENEHb C [EeJIbIM IOKa3aTeleM,
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UCIOJb30BaTh MOIXOASIIYI0 (OpMy 3amucH JEHCTBUTENbHBIX 4YHCEN M pEeLIeHus
NPAaKTUYECKUX 3aJad W TMPEJCTABICHHUA [aHHBIX; CBOOOJHO OINEPUPOBATH IOHATHEM:
apu(pMeTHYECKUI KOPeHb HATYpalIbHOM CTENIEHH; CBOOOAHO ONIEPUPOBATh MOHATUEM: CTEIIEHb C
panMoHaNBHBIM IOKa3aTeJeM; CBOOOJHO ONEpUpOBaTh MOHATHAMH: Jiorapudm gucna,
JIECATUYHbIE W HaTypallbHble JIOrapu(Mbl; CBOOOJHO ONEPUPOBATh IOHATHSAMM: CHHYC,
KOCHHYC, TaHT€HC, KOTaHICHC YHCJIOBOTO apryMEHTa; ONEpPHpPOBATH MOHATHUSMH: ApKCHUHYC,
ApPKKOCHHYC M apKTAHI'€HC YUCIIOBOI'O apryMeHTa.

2) cBOOOJIHO ONEPHPOBATh MOHATHIMU: TOXKIECTBO, YPAaBHEHUE, HEPABCHCTBO, PaBHOCHIIbHBIC
YpaBHEHUs] U YpaBHEHMA-CIEACTBUSA, PABHOCHUJIbHBIC HEPABEHCTBA; IPUMEHATbh pa3IUYHbIE
METOABI PEIICHUS PAlMOHATBHBIX U JPOOHO-PAIIMOHANBHBIX YpaBHEHHH, MPUMEHITh METOJ
MHTEPBAJIOB I pELIEHHs] HEPaBEHCTB; CBOOOIHO ONEPUPOBATH MOHATUAMHU: MHOTOWIEH OT
OJTHOM MepeMEeHHON, MHOTOYJICH C LEJIbIMU K03 punmenTamMmu, KOpHU MHOTOUICHA, IPUMEHSTh
JieJICHMEe MHOIOYJI€Ha Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy m Teopemy Buera s
pemieHust 3amad;  CBOOOJHO OINEPHPOBATH TOHSATHAMH: CHUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpEAEIMTENb MATPULBl 2 X2 M €ro IeOMETPUYECKUH CMBICI, MCII0JIb30BaTh
CBOWCTBA OMpeAETHUTEeNs 2 X 2 JUIsi BBIYMCICHUS €T0 3HAYCHUS, IPUMEHATh ONPEACTUTEIH IS
pelIeHHs] CUCTEMbl JMHEHHBIX ypaBHEHUH, MOAEIUPOBATh pealibHble CUTYallMH C IOMOIIbIO
CHCTEMBI JINHEHHBIX ypaBHEHHH, MCCIEI0BATH MOCTPOCHHBIE MOJEIN C MOMOIIBIO MAaTpPHUI] U
Ollpe/ieNIuTeNIel, HWHTEPIPETUPOBATh IOJYYEHHBIM pe3ysbTaT, HCIOJIb30BAaTh CBOICTBA
JICUCTBUH C KOpPHSAMH JUIsI TIPeoOpa3oBaHMs BBIPAKEHH; BBINOIHATH IMPEOOpPa3OBAHUS
YHCIIOBBIX BBIPAXKEHUH, COACPIKAILIMX CTENEHU C PALMOHAIBHBIM IOKa3aTeIeM; HCII0JIb30BaTh
CBOWCTBa JIOTapu(MOB Ui TPEOOpa3oOBaHMs JIOTAPUPMHUECKUX BBIPAKEHHIA; CBOOOIHO
OIIEpPUPOBATH MOHATUSAMU: UPpALMOHAIIbHBIE, TOKAa3aTeIbHbIC U JIOTapu(MUUECKUE YPAaBHEHMUS,
HAXO/UTh MX PEIICHUS C TOMOIIBI0 PAaBHOCHIBHBIX TEPEXO0B HMIIHM OCYIIECTBISSA MPOBEPKY
KOpHEH; IpPHUMEHSATb OCHOBHbIE TPUTOHOMETpHUUecKue (opMyiabl [Uid INpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHIA; CBOOOHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPUIECKOE
ypaBHEHHME, MPUMEHATh HeoOXoaumble (OpMYJbl Uil  pEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPHUECKUX YpPAaBHEHHIA; MOJEIHPOBATH PEaJbHBIC CHTYallMd Ha S3BIKE anreOpwl,
COCTABIISATh BBIPAXKEHMS, YPaBHEHUsS, HEPAaBEHCTBAa [0 YCIOBHIO 3aJlaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM arrapara anreOpsl.

3) cBOOOIHO OIEPHPOBATh MOHATHAMH: (YHKIHS, CIOCOOBI 3amaHusl (YHKIMH, B3aUMHO
oOpaTHble (QYHKIMH, KOMIO3UIUs (YyHKIUH, rpa@uk (YHKIUHU, BBIIOJIHATH JIEMEHTapHbIE
npeobpa3oBanus TrpadukoB (GYHKIUH; CBOOOIHO OMEpUPOBATH MOHATUAMU: 00JACTh
OTIpeNleJIeHUsT W MHOXKECTBO  3HAUeHWH (QYHKIWH, HYTH (QYHKIUH, T[POMEKYTKH
3HAKOIIOCTOSIHCTBA; CBOOOJHO ONEpUPOBATh MOHATUSAMM: YETHBIE M HEUETHBIE (DYHKIUH,
nepuonuveckne (QyHKIHU, TIPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI 1 MUHHMYMBI
¢byHKkuMM, HamOonbllee W HauMEHbllee 3HauyeHHe (QYHKLIMU Ha MPOMEXYTKE; CBOOOIHO
OTIEpPHPOBATH TIOHATHSIMH: CTETICHHAs! (YHKIUS C HATYPAIBHBIM U IIEITBIM MTOKa3aTeieM, rpaduk
CTeNeHHON (DYHKIIMM C HaTypaJbHBIM U LIEJBIM MOKa3aTesaeM, rpaduk KOpHs N-0il CTeNeHH Kak
GbyHKIMKM OOpaTHOW CTENeHW C HaTypalbHBIM II0Ka3aTelieM; OIEPHPOBATH TOHSATHSIMH:
JUHEWHas, KBaJpaTHyHas M JApOOHO-IMHEHHAas (YHKUWHU, BBIIOJHATH DJIEMEHTapHOE
WCCIIE/IOBAaHNE H TIOCTPOCHHWE WX TIpaduKoB; CBOOOJHO OINEPHUPOBATH MOHATHSIMH:
nokaszaTeibHass M Jorapupmuueckas (QyHKIMH, UX CBOMCTBa U TrpaduKd, MCIOIB30BaTh HX
rpaduKu U peleHus] ypaBHEHNH; CBOOOHO OIIEPHPOBATH MOHITUSMHU: TPUTOHOMETpHUYECKAs
OKPY)KHOCTb,  ONpE/AEICHUE TPUTOHOMETPHUUECKUX (YHKUMH  YUCIOBOIO  apryMEHTa;
WCTOJB30BaTh Tpaduku GYHKOHHA Ui WCCIEAOBAaHUS TIPOIIECCOB M 3aBHUCHMOCTEH TpH
pelIeHNH 33734 U3 JAPYrHX Y4eOHBIX MPEIMETOB U pealbHOW JKU3HH, BBIpakaTh (HopMylamu
3aBHCUMOCTH MEX/Ty BETUINHAMH,

4) cBOOOTHO ONEPHPOBATH MOHATHIMHU: apudMeTHdeckas W TeOMeTpHuecKas Iporpeccus,
0eCKOHEUHO yObIBaOIasi TeOMETpUYECKasi MPOrPeccHsl, TMHEHHBIN 1 SKCIIOHEHIIUAIbHBINA POCT,
(dbopMya CIOKHBIX MPOLEHTOB, UMETh MPECTABJICHUE O KOHCTAHTE; UCIOIb30BaTh MPOTPECCHH
Il pelIeHUs peabHbIX 33]a4 MPUKIAAHOTO XapaKTepa; CBOOOAHO ONEPHUPOBATh NOHATHIMM:




9

MI0CJIEI0BATENbHOCTb, CIOCOOBI 3aJaHMsI TOCIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYECHHBIE
IIOCJIEI0BATEILHOCTH, IIOHUMATh OCHOBBI 3apO’KJICHUS MAaTEMaTUYECKOI0 aHAIM3a KaK aHaau3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSAMU: HENpPEpbIBHbIE (YHKLHH, TOUKU
paspbiBa rpaduka (QYHKIWH, acUMNTOTHl rpaduka (YHKIUU; CBOOOJHO OIEPUPOBATH
NOHATUEM: (YHKILHSA, HENPEpbIBHASL HA OTPE3KE, IPUMEHTh CBOMCTBA HENPEPBHIBHBIX (PYHKIMIA
JUIL PeLIeHUsl 3ajad; CBOOOJHO ONEPHPOBATH MOHATHSAMM: IEpBas W BTOpas MPOU3BOIHBIC
¢GbyHKIMH, KacaTeslbHas K TpaguKy GyHKIMU; BBIUUCIATE IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO W KOMIIO3UIMM JBYX (YHKUWH, 3HATh MPOM3BOJIHBIC AIIEMEHTAPHBIX (DYHKIHIA;
UCIOJIb30BATh T€OMETPUUYECKUH U (PU3NUECKUI CMBICI IPOU3BOJHOM /7S peILIeHHs 3a1a4.

5) cBOOOAHO oOmepUpOBaTh TOHSATHUSMH: MHOXECTBO, OIEPALMM HAJ MHOXXECTBaMH;
HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar il ONMCAHUSA PEAIBHBIX IPOLIECCOB U
SBJICHWHA, TPU PELICHWH 3a/Jad W3 JPYruX Yy4eOHBIX NPEIMETOB; CBOOOJHO OIEPUPOBATH
MOHATUSMU: OIpPENEICHUE, TEOpeMa, YPABHEHHME-CIEACTBHE, CBOMCTBO MaTeMaTH4ECKOIO
00BEKTa, I0KA3aTeNIbCTBO, PABHOCUIIBHBIC YPAaBHEHHS U HEPABEHCTBA.

6) cBOOOIHO OIEPHPOBATH MOHATHIMHE: HATYPAIBbHOE H LSO YKCII0, MHOKECTBA HATYPAJIbHBIX
Y LETBIX YUCEJ, UCTIOIB30BaTh NMpu3Haku neaumoctd mnenbix uncen, HO u HOK naTtypanbHbIX
qucen A pelleHus 3a/1ad, IPUMEHATh alropuT™ EBkiina; cBoOOOIHO OnepupoBaTh HOHATHEM
OCTaTKa 10 MOJYJIIO, 3allMChIBaTh HAaTYPAJIbHbIE YMCIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAX
CUUCIIEHUS; CBOOOJHO OIEpUPOBATh IOHATUAMHU: KOMIUIEKCHOE 4YHCIO M MHOECTBO
KOMIUIEKCHBIX ~ YHCEJ, TNPEACTaBIsATh KOMIUICKCHBIE 4YHCIa B  anreOpandyeckod W
TPUTOHOMETPHUUECKON (hopMe, BBIIOIHATH apu(pMETHUYECKUE ONEepaluu ¢ HUMU U U300pakaTh
Ha KOOPJMHATHOM IIJIOCKOCTH.

7) CBOOOHO OIIEpUPOBATh MOHSTUAMM: UPpaLMOHAIILHBIE, II0Ka3aTeNbHbIE
u JsorapuMuYecKkue HEpaBEHCTBA, HAXOIUTh WX PEIICHUS C MOMOIIBI0 PABHOCHIIBHBIX
NEPEX00B; OCYIIECTBIATh OTOOpP KOpHEH MNpH pPELICHUH TPUTOHOMETPUYECKOI0 ypaBHEHHS;
CBOOOZIHO  OMEpUPOBATH  IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTh
HeoO0XoaAuMble (HOpMYJIbl Uil PELICHHUsS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX HEPaBEHCTB;
CBOOOZIHO  ONepUpoBaTh  MOHATUSMHU:  CHUCTEMAa U COBOKYIHOCTh  ypaBHEHUI
1 HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOAUTh PELICHHS] CUCTEMBI U
COBOKYITHOCTEH pallMOHAIBHBIX, HUPPALMOHAIBHBIX, MOKA3aTeNbHbIX M JOrapuMUUECcCKUuX
YPAaBHEHUII M HEPABEHCTB; pEIIaTh palUOHAIBHBIE, HWpPpPAlUOHAIbHBIE, I10Ka3aTEIbHBIE,
Jorapu(MuUecKue U TPUrOHOMETPUUECKHE YPAaBHEHHSI M HEPABEHCTBA, COJIEPrKalie MOIYIH U
napaMeTphl; NPUMEHATh rpaduyeckue MEeTOJbl JUIsl pPELIeHHs YpaBHEHUH M HEpaBeHCTB,
a TaKkKe 3aJad C IapaMeTpaMu; MOJEIMPOBaTh pealbHbIE CUTyallUM Ha S3bIKE alreOpsl,
COCTAaBJIATh BBIPDAKEHUS, YPABHEHMs, HEPAaBEHCTBA M MX CHCTEMBI IO YCIOBHMIO 3aJauH,
HCCIIEIOBaTh OCTPOECHHBIE MOJIENIH C UCIIOJIB30BaHUEM alllapara anreOpbl, UHTEPIPETUPOBAThH
TIOJIyYE€HHBIN pE3yJIbTaT.

8) cTpouth rpapuKe KOMIO3HMIUK (GYHKIHA C MOMOIIBIO 3JIEMEHTAPHOTO HCCICIOBAHUS H
CBOWCTB KOMIIO3UIIMM JBYX (YHKIHMI; CTPOUTh Te€OMETpUYecKHe o0pa3bl YpaBHEHHH H
HEPABEHCTB HAa KOOPAMHATHOMW IJIOCKOCTH; CBOOOJHO ONEpUPOBATh TMOHATHSAMU: Tpaduku
TPUTOHOMETPUUYECKUX (PYHKIUH; MPUMEHATh (PYHKIUH I MOAETHPOBAHUS M UCCIEIOBAHUS
peanbHBIX MPOLIECCOB.

9) wucnonb30BaTh MPOHM3BOAHYIO IS UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTb
U SKCTPEMYMBbI; HaXOJUTh HauOOJbIlIee U HAUMEHbIIee 3HaYeHUs] (QYHKIUU HENpephbIBHOW Ha
OTpE3KE; UCMOIb30BaTh IPOU3BOJHYIO JUIsl HAXO0XKIECHUSI HAUIYYILIEro PEIeHNs B IPUKIIAIHBIX,
B TOM YHCJIE COLMAIbHO-3KOHOMMYECKHUX, 3a7a4ax, Ui OMpPENEICHUs CKOPOCTH U YCKOPEHUS
mporecca, 3aJaHHOro (GopMyinod I TpapuKoM; CBOOOJHO OINEPUPOBATH MOHATHIMMU:
nepBooOpasHas, ONpeesIEHHbIN HHTErpajl, HAXOAUTh EPBOOOPA3HbIE dNIEMEHTAPHBIX (PYHKIMN
U BBIYMCIATH UHTETpal 1o ¢popmyse Helorona—JleitOHMIa; HAXOUTD TUIOIMIAAH MJIOCKUX (Uryp
U O0BEMBI TEl C MOMOILBIO HHTErpana; HMETh MPEJCTaBICHHE O MaTeMaTHYeCKOM
MOJICIMPOBAaHMHM HA TpHMEpe cocTaBieHus aupdepeHInanbHbIX YpaBHEHMH; pelaThb
NPUKJIAJHbIE 33/1a4M, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOIO M (PM3MYECKOT0 XapakTepa,
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CpeACTBaMHU MAaTEMaTUYECKOIO aHAJIN3a.

10) cBOOOAHO OIEPUPOBATH OCHOBHBIMU IMOHSATHSIMHU CTEPEOMETPHUU IPHU PEIICHUU 3ahad |
IIPOBEIEHUU MaTEMaTHUYECKUX PACCYXKACHUMN; IPUMEHATh AaKCHOMBI CTEPEOMETPUH U CIEICTBHS
U3 HHUX NPH PEIICHHH TeOMETPUUYECKUX 3a1ay; KIACCU(PHUIMPOBATH B3aUMHOE PACIIOIOKEHHE
OpSMbIX B IPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, NPAMBIX U IIJIOCKOCTEH B
MPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHATHUSMH, CBA3aHHBIMU C yIJIaMU B MPOCTPAHCTBE:
MEXJy NPSMBIMU B IPOCTPAHCTBE, MEXIY MNPAMOH M INIOCKOCTHbIO; CBOOOJHO ONEPUPOBATH
MOHATUSIMH, CBS3aHHBIMH C MHOTOTPAaHHHKaMH; CBOOOJHO paclo3HaBaTb OCHOBHBIC BHJIBI
MHOIOIpDaHHMKOB  (Mpu3Ma, IHUpaMHuAa, [psIMOYrojibHBIM  Hapamienenunen,  Kyo);
KJaccu(UIupoBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBAaHUS JUIA KiIacCU(HUKAIMH;, CBOOOIHO
OIIEpPUPOBATH NOHATUSAMM, CBA3aHHBIMU C CEYEHHEM MHOTI'OI'PAaHHHUKOB IIJIOCKOCTBIO; BBIIIOJIHSATh
napayieNibHOe, LEHTPAJIbHOE W OPTOTOHAIBHOE IPOEKTHPOBAaHWE (UTYp HA TUIOCKOCTb,
BBINOJIHATh M300pakeHHsT (UIryp Ha IUIOCKOCTH; CTPOMTb CEYEHUS MHOIOIPAaHHHKOB
Pa3IMYHBIMU METOJIaMH, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PUCYHKOB IPOCTHIX
00bEMHBIX (GUIyp: BHUA CBEpXy, COOKY, CHHU3Yy; BBIYMCIATH IUIOHIAAU ITOBEPXHOCTEH
MHOTOTPAaHHHUKOB (MIpU3Ma, MUPaMUAA), TEOMETPHUYECKUX TelI C TNPUMEHEHHEM (QOpMYII;
CBOOOJHO  ONEpUpOBaTh  MOHATHAMM: CHMMETPUS B  IPOCTPAHCTBE, ILIEHTP, OCh
MU IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTh CHMMETPUU (UTYpPBI; CBOOOIHO
OIIEpPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpPJMHATaM B IPOCTPAHCTBE;
BBIIIOJHATH JACMCTBUSI HaJl BEKTOpaMH; pellaTh 3aJayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKUX
OTHOLICHUHA M HAXOXJIEHUE I€OMETPUYECKUX BEIMYUH, MPUMEHSS H3BECTHBIE METOAbI MpPHU
pelIeHnr MaTeMaTUYeCKUX 3ajjad MOBBILIEHHOIO U BBICOKOI'O YPOBHS CIOXHOCTHU; MPUMEHSTh
IPOCTEHIINE MPOrPaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IIpH
pElIEHNH CTEPEOMETPUUECKUX 3a/ay; H3BJIEKaTh, IMPEOOpa3oBbIBAaTh U HHTEPIPETUPOBATH
MH(OPMALIHIO O IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKax
U PUCYHKaX; MPUMEHSTHh IOJIyY€HHbIE 3HAHMS Ha IMPAKTUKE: CpaBHUBATh M aHAIU3HPOBATh
peaJIbHbIE CUTyallud, IPUMEHATh W3YYECHHBIE MOHATHS B IPOLECCE IIOMCKA pPEIIEHUs
MaTeMaTHuecku c(opMynupoBaHHONW MpOOJEMbI, MOJEIUPOBATh pEAIbHbIE CHUTYaluu
Ha A3BbIKE TEOMETPUH, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM I€OMETPUUECKUX
MOHATUM W TeopeM, ammapata ainreOpbl, pemarbh IPaKTHYECKHWe 3ajaud, CBSI3aHHBIE C
HaXOXXJICHUEM TIEOMEeTPUYECKUX BEIMYUH, HMETh NpPEJCTaBICHUS OO0 OCHOBHBIX JTamax
pa3BUTHS FEOMETPUH KaK COCTaBHOM YacTH (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

11) cBOOOIHO OmEpPHPOBATh MOHATHSIMH, CBS3aHHBIMH C IMJIMHAPUYECKOH, KOHHYECKOH H
chepuueckoil MOBEPXHOCTAMHU, OOBACHATH CIOCOOBI MOJYYEHHs; ONEPUPOBATh MOHSTHAMH,
CBSI3aHHBIMHU C TeJlaMH BpPALICHUS: LMIMHIPOM, KOHYCOM, cepoil M LIapoM; pacro3HaBaTb
Tena BpaiieHus (IMWIMHIP, KOHYC, chepa U 1ap) U OOBSCHATH CHOCOOBI TMONYYEHUS Tl
BpallleHHs; KJIACCU(PUUMPOBATh B3aUMHOE PACIONIOKEHUE cepbl U IIIOCKOCTH; BBIYMCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHus, 00BEMBI U TUIOIIAIU MOBEPXHOCTEN
MHOTOI'PaHHUKOB U TEJI BpallleHHsI, FTEOMETPUUECKUX TeJ C MpUMeHeHHeM (HopMyi; cBOOOIHO
OIEpUPOBAThH MOHATHSAMH, CBSI3aHHBIMH C KOMOMHALIMSIMM TeJl BPAIICHHUS U MHOTOTPAaHHUKOB:
MHOTOIpaHHHK, BIHCaHHBI B cdepy M OmMcaHHBI OKolo cdepsl, chepa, BIUCaHHAs B
MHOTOTPaHHUK WJIM TEJO BpPALEHUS; BBIUUCIATH COOTHOIICHHUSI MEXAY IUIOMIAIMU
MOBEpXHOCTEH M 00bEMaMU MOJOOHBIX TN, M300pa)xkaTb HM3ydyaeMble (PUTYPBHI, BBITOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHM3Y, CTPOUTH CEUEHUs TeJ BpallleHUs; M3BJIEKATh, MHTEPIPETUPOBATh U MPeoOpPa3OBHIBATH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX FEOMETPUUECKUX (UTYpax, IPEICTABICHHYIO Ha YepTexkax
U PUCYHKax; CBOOOJIHO ONEpUPOBATh MOHATHEM BEKTOP B MIPOCTPAHCTBE; BBHIOIHATH ONEPAIIH
HaJ BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPJIMHAT; peniaTh
reOMETPUUYECKUE 33/1a4M HA BBIYMCIECHUE YIJIOB MEXAY IPSIMBIMU U IJIOCKOCTSIMH, BBIYMCIICHUE
paccTOSIHUH OT TOYKM A0 IJIOCKOCTH, B LIEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOAa MpPH pEIIeHUH; CBOOOIHO ONEPHPOBATH MOHATHUSAMH, CBS3aHHBIMU C JBH)KEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBM)KEHUI; BBINOJIHITh M300paKEHUS] MHOTOTPAHHUKOM M Tell
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BpAILCHUA NIPU NMApAJUIEIBHOM IEPEHOCE, IEHTPAIBHON CUMMETPUH, 3€PKaIbHON CHUMMETPHH,
IIPU TIOBOPOTE BOKPYT MPSIMOii, IpeoOpa3oBaHus MO100US; CTPOUTH CEUEHUSI MHOTOTPaHHHKOB
U TeJl BPallleHUs: CeUeHUs IMIMHpa (MapajuleIbHO U NEPIEHIUKYIIIPHO OCH), CEUEHHs KOHYyca
(mapanienbHOE OCHOBAHMIO M NPOXOJSILIEE YEpe3 BEPIUMHY), CEUEHUs IIapa; MCIOJb30BaTh
METOJIbl IOCTPOEHUSI CEUYEHUM: METOJ CJIEI0B, METOJ BHYTPEHHETO NPOCKTUPOBAHUSA, METOJ
IIepeHoca CEeKyIeHd IUIOCKOCTH; JOKa3blBaTb I'€OMETPUYECKUE YTBEPKIACHUS; IPUMEHATH
reoMeTpuueckue (akTbl U1 PpEIIeHUs CTEPEOMETPUUYECKUX 3ahay, MpPeAroararolux
HECKOJIbKO IIIAaroB PELCHHs, €CJIM YCIOBHS MPUMEHEHUS 3aJaHbl B SBHOW M HESBHOU (opme;
pemars 3aJadyd  Ha  JI0Ka3aTeIbCTBO MATEMaTMYECKUX OTHOLIEHUWHM U HAXOXKICHHE
F€OMETPUYECKUX  BEJIMYMH; IPUMEHATH [POrpPaMMHBIE  CPEICTBA U DJJIEKTPOHHO-
KOMMYHHMKAI[MOHHBIE CHUCTEMBI IIPH PEIIEHUU CTEPECOMETPUYECKHUX 3a1ad; IPUMEHSTH
IIOJIyYCHHBbIE 3HAHMS HA IPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBAaTh M OLCHUBATH DPEAJIbHBIC
CUTyally, IPUMEHATh U3yUYCHHBIE IIOHATHUSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE TTOUCKA PEILCHUS
MaTeMaTHIeCKu c(OPMYITHMPOBAHHON MPOOIEMBI, MOJEIIMPOBATh PEATbHBIC CUTYAIIH HA S3BIKE
TE€OMETPHUH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH € UCIOJIb30BAHUEM I€OMETPUUYECKUX TOHATUN
W TeopeM, ammapara ainreOphl, peniath NPaKTUYeCKUe 3a7adyl, CBA3aHHBIE C HAXOXKICHUEM
IeOMETPUUECKUX BEJIUYMH; UMETh MPEICTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS €OMETPHUU
KaK COCTaBHOW 4acTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

12) cBOOOAHO oOmEpUpoBaTh MOHATUSAMH: Tpad, MIOCKUK rpad, CBsI3HBIA Tpad, MyTh
B rpade, uemp, LMKI, JEPEBO, CTENEHb BEPILMHBI, JIEPEBO CIY4alHOIO HKCIEPUMEHTA;
CBOOOJHO OINEPUPOBATH MOHATUAMU: CIydailHbII SKCIEpUMEHT (OIBIT), CIydaifHOE COOBITHE,
AJIEMEHTAapHOE Cily4dailHOoe COOBbITHE (PJIEMEHTApPHBIM MCXOJ) CIy4allHOTO OIbITa, HaXOAWUTh
BEPOSTHOCTH COOBITMM B OIBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;
HaxoauTh U (QOPMYJIHPOBATH COOBITHA: TepeceueHue, OOBEAUHEHHE HaHHBIX COOBITHH,
cOOBITHE, NPOTUBOIOJIOKHOE JAaHHOMY, MCIIOJIB30BaTh JUarpaMMbl Diijiepa, KOOPAMHATHYIO
NpsIMYI0 JUIsl pellleHus 3aj]ad, IO0Jb30BaThCs (OPMYJION CIOXKEHUS BEPOSTHOCTEH ISt
BEPOSATHOCTEM JBYX M TpeX CIydyalHbIX COOBITUH; OMNEpUpPOBaTh MMOHATUSAMHU: YCIOBHAs
BEPOATHOCTb, YMHOXEHHE BEpOSITHOCTEH, HE3aBUCHMBbIE COOBITHS, JEPEBO CIy4alHOTO
HKCHEPUMEHTa, HaXOJIUTh BEPOSITHOCTU COOBITHI C MOMOUIbIO MpaBUJIa YMHOXKEHUS, JE€peBa
CIIy4ailHOTO OIIbITA, MCIOJB30BaTh (POpMyJy MOJHONH BeposiTHOCTH, (opmyny baiieca npu
pelIeHnH 3a/ad, ONpeAesATh HE3aBUCUMOCTh COOBITHH MO ¢opMyine M IO OpraHu3alUH
CIIy4allHOTO 3KCIEpUMEHTa; MPUMEHATh W3yYCHHbIE KOMOWHATOpHBIE (OPMYJNIBI IS
NEPEUYMCIICHUS 2JIEMEHTOB MHOXKECTB, HJIEMEHTAPHBIX COOBITUH CIy4alHOTO OIBITA, PELICHUs
3a/la4 10 TEOPUM BEPOSATHOCTEW; CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CIy4alHbIN
OIBIT (MCIBITAHKE), YCIIEX U HeyJlaua, He3aBUCHMBbIE UCTIBITAHMS, CEPUsI UCIIBITAHUM, HAXOIUTh
BEPOATHOCTH COOBITHI: B CEPUM HCIBITAHUH [0 MNEPBOrO yCHexa, B CEpPUM HUCIBITAHUMN
bepHynnu, B oOmbITe, CBSI3aHHOM CO CIy4YallHBIM BBIOOPOM M3 KOHEYHOW COBOKYIHOCTH;
CBOOOZHO ONEpUpPOBaTh MOHATHSAMH: ClydailHas BEJIMYMHA, pACHpelelIeHHe BEpOSTHOCTEH,
JMarpamma pacrmpeseneHus, OnHapHas ciiydaifHasi BeJIMYMHA, FeOMEeTpHUecKoe, ONHOMUAIBHOE
pacnpeneneHue.

13) onepupoBaTh TOHSATHSMHU: COBMECTHOE pAaCIpE/eIeHHE JBYX CIy4alHBIX BEIUYWH,
HCIOJIb30BaTh TaOJMUIly COBMECTHOIO pAaclpeieNieHus] JABYX CIydalHBIX BEIMYMH IS
BBIICJICHUS] PACHpPE/ECHNs] KaKJOM BEJIWYMHBI, ONPEECICHUS HE3aBHCHUMOCTH CIy4alHBIX
BEJIMYMH; CBOOOJHO ONEpUPOBATh IOHSATHEM MAaTEMaTUYEeCKOro OXHUAaHUA ClIydaiHON
BEJIMYMHBI (pacrpeiesieHns), IPUMEHTh CBOMCTBa MaTEMAaTHUYECKOTO OXKHUIAHUS NIPU PEeLICHUN
3a/la4, BBIYUCIATH MaTeMaTHUeCKOe OXXKHUJaHUE OWHOMHMAIBHOTO M T'€OMETPUYECKOTO
pacripenienieHuii; cBOOOHO ONEpUpPOBaTh MOHATHAMM: JUCHEPCHs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4yalHOM  BEJIMYMHBI, NPUMEHATH  CBOMCTBA  JUCIEPCUM  CIyYalHOW  BEJIMYHHBI
(pacnpenieneHyst) MpU PEIICHUU 3a/ad, BBIUNCIATH JUCIEPCUI0 M CTAaHAAPTHOE OTKIOHEHHE
TFEOMETPHUUECKOT0 U OMHOMHAIBHOIO  PACHpPENCNICHHH;  BBIUMCIATH  BBIOOPOYHBIE
XapaKkTepUCTHKH 1O JaHHOM BBIOOPKE W OICHWBATh XapaKTEPUCTUKU TIeHEepabHOU
COBOKYNHOCTHU JJAHHBIX IO BEIOOPOUYHBIM XapakTepucTukaMm. OLEeHUBATh BEPOSITHOCTH COOBITUH
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U TPOBEPATH NPOCTCUIIME  CTATHCTHYECKHUE  THUIOTE3BI, IOJIB3YSICh  M3yYCHHBIMH
pacnpeieICHUsIMH.

1.4. Kosiu4ecTBO 4acOB Ha OCBOEHHE MPOrPaAaMMbI Y4eOHOT0 MpeaMeTa:
MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 324 yaca, B TOM YHCIIE:

AJIs1 04HOM (pOpMBbI O0yUeHHS:
00s13aTeIHPHON ayAUTOPHON y4eOHON Harpy3ku oOydaromierocs 318 gacos;

KOHCYJIbTallK 6 4acoB.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOH padoThI

JJ1s1 04YHOM (popMBbI 00yYeHHS

Bun yueOHoit padoThl Oovem
uacos
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 324
Oo0s3aTeIbHAA AyAUTOPHAasi yu4eOHAsi HArpy3Ka 00y4aromerocs 318
(Bcero) B ToM 4yucIie:
OCHOBHOE CO/IepKaHue
NPAKTHUECKHUE 3aHATUS 98
KOHTPOJIbHBIE pabOThI 4
npodeccHOHAILHO-OPHEHTHPOBAHHOE COiePKAHUE
TEOPETUUYCCKOE 00yUeHUE 20
MPAKTUYECKHE 3aHATUS 10
KoncyabTanus 6

IIpome:kyTounas arrectaums B Gopme sx3amena
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2.2 TemaTu4ecKHuil IJIaH U cojep:KkaHue ydyeOHOro npeaMmera «MaremMaTuka»

JUIs1 OYHOM (hOpMBI 00YUICHUS

HaumeHnoBanue Copep:xaHue y4eOHOT0 MaTepHaJia NPAKTHYECKHe 3aHATHA, Ob6bem
Pa3esIoB H TeM caMoCTOsITeJbHAsi paboTa 06ydaromuxcs 4acoB
1 2 3
1 cemectp 94/42
Paznen 1. Uncia u Boruucjenusi. MHo:KecTBA.
Tema 1 Conep:xanue y4eGHOro MaTepuajia 8/2
Pa3Burue 1 | 1.Llenbie u paunonansHBIE yncia. JlericTButensubie yncina. [Ipubmmkennsie Berancnenus. [[pubmnkenHoe 3HaYeHne
IOHATHUA 0 YHCJIe BEJIMYMHBI U TIOTPEITHOCTH MPUOIKECHHH. 2
2 | 2.KommuiekcHsle uyncna. Apupmerniyeckre 1eiicTBUS HaJl KOMIUIEKCHBIMH YHCIaMHU. 2
3 | 3.KommiekcHbie uncna. TpuronoMmerpudeckas Gpopma 3amnucu aucia 2
4 | 4.IIpakTuuyeckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
Paszjnen 2. ®yHkuuu ¥ rpaduku
Tema 2 Cojep:kaHue y4eOHOr0 MaTepHaJia 8/4
DOyHKIMH, UX 6 | 1.®ynkuuu. CriocoOsl 3aganus QyHkimn. I'paduku ¢ynkimu. CoiicTBa QyHKIMH. 2
CBOMCTBA M 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHNH oOpatHol ¢yHkiun. ['paduk oOpaTHOMH 2
rpaduku. ¢dynkunu. Crnoxaas QyHKIHs (KOMITO3HUIINS)
8 | 3.IIpaktuueckasi padora Ne 2 «Pynkuun. CoiicTBa QyHKIMI» 2
9 | 4.IIpeobpasoBanue rpaguxoB GyHKIMA. Buabsl mpeodpa3oBaHui. 2
10 | 5.M1pakTnyeckas padora Ne 3 «[IpeobpazoBanus rpadKOB QYHKITHID 2
11 | ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJEPKAHUE 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB € IOMOIIBIO IPpapUKOB (PYHKIIUH
Pasnes 3. OCHOBBI TPMTOHOMETPHH
Tema 3 Coaep:xanue yueOHOro MaTepuasa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe npuxenue. TpUroHOMeTpUUYECKask OKPYIKHOCTh 2
ckue BbIpaskenus | 13 | 2.CuHyc, KOCUHYC, TAHT€HC M KOTaHTeHC 4ncia. OCHOBHBIE TPMTOHOMETPUYECKHE TOXKAECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «TpuroHomerpuueckie (yHKIUH YUCIOBOTO aPTyMEHTa 2
15 | 4.®opmynsl npuBeneHnud. CuHyC, KOCHHYC U TAHTE€HC CYMMBI M pa3HOCTH JBYX yIiIoB. CHHYC H KOCHHYC IBOMHOIO 2
yraa. PopMyITbl TOJIOBUHHOTO YIIIa.
16 | 5.IpeoOpazoBaHuss CyMMBI TPUTOHOMETpHUYECKHX (DYHKIMI B MPOW3BECHUE U TIPOU3BEJICHNSI B CyMMY. Bhipakenue 2
TPUTOHOMETPUYECKUX (YHKLMI Yepe3 TAHI'€HC MOJIOBUHHOTO apryMEeHTa.
17 | 6.llpakTnyeckas padora Ne 5 «OcHOBHBIE (POPMYIIBI TPUTOHOMETPUNY 2
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18 | 7.IIpeobpazoBaHmsI MPOCTEHITNX TPUTOHOMETPHICCKIX BBIPAKCHUH. 2
19 | 8.IlpakTnyeckas padora Ne 6 «[IpeoOpazoBanus NPOCTEHIITNX TPUTOHOMETPUIECKUX BHIPAKCHHI 2
Tema 4 Copaepxanne yueOHOr0 MaTepHaJia 6/2
Tpuronomerpuue | 20 | 9. TpuronomeTpryeckue GyHKIUH, X CBOMCTBA U rpadUKu 2
ckue pynkuuu. |21 | 10.JIpakTuueckas padora Ne 7 « TpuroHomerpudeckue GpyHKIUIY. 2
22 | 11.00patHble TpUrOHOMETpUIECKUe PYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIA. 2
23 | IlpodeccHOHATHHO-OPHEHTHPOBAHHOE COJEPKAHIE 2
12.Mcnonp30oBaHue CBOWCTB TPUTOHOMETPUIECKUX GYHKIHUHI B IpoecCHOHABHBIX 3a7avax.
Tema 5 Copaeprxanne yuedOHOro MaTepuajia 10/6
Tpuronomerpuye | 24 | 13.IlpocTeiiue TPUrOHOMETPUYECKUE YPABHEHUSI. 2
cKue ypaBHeHHMsl | 25 | 14.Merobl pelieHus] TPUTOHOMETPUYECKUX YPABHEHHH. 2
U HepaBeHCTBA. | 26 | 15.Pemenue TpMroHOMETPUYECKUX YPABHEHUM. 2
27 | 16.11pakTnyeckas padora Ne§ «IIpocreiimme TpuroHOMeTpHIECKUE YPABHEHUSDY 2
28 | 17.1IpocTeilline TPUroHOMETPUYECKHUE HEPABEHCTBRA. 2
29 | 18.I1pakTnyeckas padora Ne9 «lIpocreiimme TpUrOHOMETPHUIECKHAE HEPABSHCTBAY 2
30 | 19.lpakTnyeckas padora Nel0 «CucteMbl TPUTOHOMETPUIECKUX YPaBHEHUI» 2
31 | 20.Penienue TpUTOHOMETPHUYECKUX YPaBHEHHH M HEPAaBEHCTB, B TOM YHCIIE C HCIOIh30BAHNEM CBOHCTB (DYHKIUH. 2
Pasnea 4. Crepeomerpust
Tema 6 Coaep:xanue y4eOHOro MaTepuaJia 6/2
BBenenue B 32 | IlpodeccnoHATILHO-OPHEHTHPOBAHHOE CO/IePKaAHUE 2
CTEPEOMETPHIO. 1.Bugpl mnockux ¢uryp u ux miomas. [IpakTuKo-opueHTHPOBAHHBIC 33/1a4H B KypCe T€OMETPHH Ha TUIOCKOCTH.
33 | lIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COIePKAHUE 2
2.0OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasup. [lapamnenenumes,. 2
35 | 4. IlpakTuyeckas padora Ne 11 «Ceuenusi. 3agauu Ha IOCTPOSHUE CEUSHHUI». 2
Tema 7 CopepskaHue y4eGHOro MaTepuaia 12/8
IpsiMble 1 36 | S.IlapayuienbHOCTh MPSMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. lIpakTnyeckas padora Ne 12«llapamienbHOCTh NPSIMBIX U MIIOCKOCTEM». 2
MPOCTpPaHCTBeE. 38 | 7. llepnieHAMKYISIPHOCTD MPSIMBIX M INIOCKOCTEH. 2
39 | 8. llepnieHauKysip M HAKJIOHHAS. YT0OJI MEXIY NPSMOH M TNIOCKOCTBIO. 2
40 | 9. Teopema 0 TpeXx NEPIECHAUKYIISIPAX. 2
41 | 10.ITlpakTuyeckas padora Ne 13 «Teopema 0 Tpex NepHEHIUKYISIPAX». 2
42 | 11. IByrpannsiii yrou. [lepneHanKyJIIpHOCTD ABYX IJIOCKOCTEH. 2
43 | 12. IlpakTuyeckas padora Ne 14 «llepneHauKyIsIpHOCT B IPOCTPAHCTBEY. 2
44 | 13. T'eomeTpruueckue mpeodpa3zoBaHus IPOCTPAHCTRA. 2
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| 45 | 14. IlpaxkTuyeckast padora Ne 15 «[Ipsmple ¥ TUIOCKOCTH B TIPOCTPAHCTBEY 2
Paszpnen S. BekTopsl B IpocTpaHcTBe
Tema 8 Coneprxanne yuedOHOr0 MaTepHuaia 10/6
Koopaunarel u 46 | 1.IlonsTHE BEKTOpA HA IJIOCKOCTH U B TIpOCTpaHCTBE. Buasl BekTopoB. [eticTBus ¢ BekTopamu. Onepannu Haf 2
BEKTOPBEI. BCKTOPAMH.
47 | 2.PemeHue mpakTUUECKUX 3a]1a4. 2
48 | 3. IpakTnyeckasi padora Ne 16 «BekTOpbl B MPOCTPAHCTBE» 2
49 | 4. Meton KoOpIWHAT B MpocTpaHCTBe. [IpssMoyTonpHas cucteMa KOOpAWHAT B IPOCTPAHCTBE. 2
50 | 5. Meton koopauHat B mpoctpancTse. Koopnunatel Bektopa. CBs3b MEXAY KOOPAXHATAMH BEKTOpA U 2
KOOpJWHATAMH TOYEK.
ol | 6.Pemenue 3agau. KoopiuHAaTHl 1 BEKTOPHI 2
52 | 7. lIpakTnyeckas padora Ne 17 «MeToa KOOpIMHAT B MPOCTPAHCTBE 2
53 | llpodeccHoHATBLHO-OPHEHTHPOBAHHOE COlePKAHUE 2
8.IIpakTuyeckas padora Ne 18 «KoopauHatHas TIIOCKOCTh. BrauciieHue pacCTOsSHUN 1 TUTOIIAeH Ha TUIOCKOCTH.
KonndecTBeHHBIE pacyeThI».
Pa3nen 6. KopHu, crenenn u jorapugmsl.

Tema 9 Conep:xaHue y4eGHOro MaTepualia 12/4
Kopuu u 54 | 1.Kopuu u crenenu. Kopau HaTypallbHOM CTETIEHH W3 YHCIIA U UX CBOMCTBA. 2
CTeleHm. 55 | 2. KopeHb N-0ii CTENEHH U €r0 CBONCTBA 2

56 | 3. CreneHu ¢ pallMOHANBHBIMU MTOKA3aTeJsIMH, X cBoicTBa. CTENEHH C JISHCTBUTEIbHBIMU TTOKA3aTEeNsIMH, UX 2
CBOMCTBA.
57 | 4.Crenenu ¢ pallMOHaJIbHBIMU ITOKA3aTENSIMH, UX cBOiicTBa. CTENEHHU C JeHCTBUTEIbHBIMU OKA3aTENIMH, UX 2
CBOMCTBA.
58 | 5. UppaumonasbHble ypaBHEHHs 1 HEPABEHCTBA 2
59 | 6.1TpakTuyeckasi padora Ne 19 «VppainmoHaisHble YpaBHEHHsI M HEPABEHCTBAY 2
60 | 7. Crenennas ¢ynkuus [IpeoGpa3oBanus palioHAIbHBIX, HPPALMOHAIBHBIX, CTEHCHHBIX BBIPAKEHUI. 2
61 | 8.IIpakTuyeckasi padora Ne 20 «KopHu u creneHn» 2
Tema 10 Conep:xkanue y4eGHOro MaTepuaJia 12/2
Hoxa3zareapnas | 62 | 9. [loka3aTenbHas QyHKIIHS. 2
Gynxuus. 63 | 10. ITokazaTenbHble ypaBHEHUSI. 2
64 | 11. IlokazaTenbHble HEPABEHCTBA. 2
65 | 12. Iloka3aTenbpHbIC HEPABSHCTBA M YPABHEHHUSL. 2
66 | 13.CucTtembl OKa3aTeIbHBIX yPABHEHHIA. 2
67 | 14.IlpakTnyeckas padora Ne 21 «[loka3arenbHble ypaBHCHHS U HEPABEHCTBA 2
68 | 15.KonrposbHas pabora «Mroru 1 cemectpa» 2
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2 ceMecTp 126/56
Tema 11 Conep:kaHne y4eOHOro MaTepuaJjia 16/4
Jlorapu¢mml. 69 | 17.Jlorapudm. [IpaBuna neficTuii ¢ norapudmamu. [lepexosr K HOBOMY OCHOBaHHIO. 2
70 | 18. [leiicTBus ¢ norapudmMamu. 2
71 | 19. Jlorapudgmudeckas GyHKIHSL. 2
72 | 20. ITpakTuyeckas padora Ne 22 «[IpeobpazoBaHus MOKa3aTeNbHBIX U JOTapU(PMUUECKUX BBHIPRKESHHI 2
73 | 21. Jlorapudgmudeckue ypaBHEHHS 2
74 | 22. Jlorapudpmuyeckre HepaBeHCTBA 2
75 | 23. Jlorapudmudeckne ypaBHEHHS U HEPABEHCTBA 2
76 | 24.CucteMsl jorapu()MHUUECKUX YpaBHEHUH 2
77 | 25.11pakTuyeckas padora Ne 23 «Jlorapudmuueckie ypaBHEHUs] 1 HEPABEHCTBAY 2
78 | IlpodeccHoHATHHO-OPUEHTHPOBAHHOE COEPKAHUE 2
26.ITpumenenue norapudma. Jlorapudmuyeckas cmpains B npupoje. Ee MmaremaTndeckne CBOWCTBa
Pa3znen 7. MHOrOrpaHHMKH H KPYTJIble TeJa.
Coaep:xkanue y4e0HOT0 MaTepuaa 10/6
79 | 1. [lonsTre MHOTOTpPaHHUKA. ET0 11€MeHTHI: BepIInHBbL, peOpa, rpann. Jnaronans. Cedenne. Beimykibie u 2
HEBBIMYKJIIbIE MHOTOTPaHHHKH.
80 | 2.Ilpusma. [Tapannenenumnesn 2
Tema 12 81 | 3. Ilupamuna. Bunsl nmupamu. 2
MHororpaHHuK 82 4. llpakTuyeckas padora Ne 24 «[lnomane NOBEpXHOCTH MHOTOTPAHHHUKOB) 2
" 83 | 5.Cummerpus B mpoctpaHcTBe. CHMMETpHS B KyOe, napajuielienuinesie, Npu3Me, TUpamu/e. 2
84 | IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COEP:KAHME 2
6.[Ipumepsr cummeTpuii B mpodeccuu.
85 | 7. IlpakTnyeckasi padora Ne 25 «IIpaBuiibHble MHOTOTPAaHHHUKI. 2
86 | 8. IIpaktnueckasi padora Ne 26 «MHOrorpaHHUKI» 2
Tema 13 Conep:xxaHue y4eOHOT0 MaTepuaJia 8/2
Tena BpameHus 87 | 9.llunuHap, nMIMHAPUYECKas MOBEPXHOCTH. [11011a1b TOBEPXHOCTH IMITMHJPA. 2
88 10. Konyc, koHn4eckas moBepxHocTh. [110111a/1p TOBEpXHOCTH KOHYCA. 2
89 11.Yceuennsii konyc. CedeHHe yCEUeHHOTr0 KOHyca 2
90 | 12. ap u cdepa, ux ceueHus. Bsanmuoe pacnosioxxkerue cepsl v INIOCKOCTH, KacaTesibHasl INIOCKOCTh K cdepe. 2
91 | 13. lIpakTuueckas padora Ne 27 «Kpyrisie Tena» 2
Tema 14 Conep:xaHue y4eOHOro MaTepuajia 8/10
O6beMBbI TeJ 92 | 14. TonsaTtue 06bEma. OcHOBHBIE CBOMCTBA 00BEMOB Te1.O0BEM NPAMOYTOILHOTO NapajieNenumnea, NpU3Mbl, 2
LHUIMHIPA.
93 | 15. IlpakTuyeckas padora Ne 28 «O0pEM npsIMOYTOIBHOTO Napajlieenune1a, PU3Mbl, IHUJIHHIPAY 2
94 | 16. O6beM nupamMuIbl M KOHYyCA. 2
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95 | 17. Pemrenne 3aga4 no Teme «O0BEM MpaMHJIBI U KOHYCa» 2
96 | 18. lIpakTuyeckas padora Ne 29 «O0BEM MUpaMUIbI U KOHYCa» 2
97 | 19. IpakTuueckas padora Ne 30 «O6pEM mapa u momans cepoi» 2
98 | 20. ITogo6ue ten. OTHOLICHHE IUIOIIAACH MOBEPXHOCTEH 1 00BEMOB ITOTOOHBIX TEJ 2
99 | 21. Ilpaktuuyeckas padora Ne 31 «/I3mMepeHus: B TeOMETPHI 2
100 | ITpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
22. llpakTnyeckas padora Ne 32 «Vcnonp3oBaHre KOMOMHALIMI MHOTOTPAaHHUKOB M TEJl BPAIICHUsI B IPAKTHKO-
OPHEHTHPOBAHHBIX 33Jadaxy.
Pasnen 8. Hayajia MaTeMaTH4eCKOIr0 aHAJIHM3A
Tema 15 Copep:xaHue y4eOHOT0 MaTepuaJia 4/2
Ipenen 101 | 1. IIpenen mocie0BaTENBHOCTH. 2
102 | 2. [Ipemen pyHKITMN, OCHOBHBIE CBOMCTBA M MPaBWJIA BEIYHCIICHUSI. 2
103 | 3.MMpakTuyeckasi padora Ne 33 «[Ipenennn» 2
Tema 16 Conep:xanue yueOHOro MaTepuaJia 12/10
IlpousBoaHas 104 | 4.TTonsITHE IPOM3BOAHON (PYHKIINH, €€ TEOMETPUIECKUA U (PU3NIECKUI CMBICTT. 2
105 | 5. [Ipasuna muddepenmmpoBanus. Tabnuna nponsBonHbix. JnddepernmrpoBanne cI0OKHBIX (QYHKIHAH. 2
106 | 6. IpakTnyeckas padora Ne 34«/InddhepeHnpoBanrie BEIPaKSHHUID 2
107 | 7.'eomeTpHuecKUil U PU3HUYECKHIA CMBICI POU3BOIHON 2
108 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE CO/IeP:KaHHE 2
8.IlpakTnyeckas padora Ne 35 «Pu3nuecKuil CMBICI IPOU3BOAHON B IPO(eCCHOHATBHBIX 331a4ax».
109 | 9. UccnenoBanue 37eMEHTapHBIX (YHKIUH HA MOHOTOHHOCTD M TOYKH 3KCTpEMYMa. 2
110 | 10. MccnenoBanue syieMeHTapHBIX (DYHKIMH Ha HanOOJbIllee U HAMMEHBIIIee 3HAUSHHE C TOMOIIBI0 IPOU3BOIHON 2
111 | 11. IpakTndyeckas padora Ne 36 «HauGosbiiiee 1 HauMeHbIIee 3HAYCHUE QYHKIIMHM HA OTPE3KE) 2
112 | 12. IlpumeHeHHE TPOU3BOIHOM K HCCIEIOBAaHUIO PYHKIIUH 1 MOCTpOeHHUto TpadukoB. [Ipon3BogHbIe 00paTHOM 1 2
KOMIIO3UIMH (QYHKLIUH.
113 | 13. IlpakTu4eckasi padora Ne 37 «[IpumeHeHre TPOU3BOAHON K UCCIIETOBAHUIO (QYHKIHIA U TIOCTPOSHHIO 2
rpaduKOBY»
114 | IIpodeccnoHaILHO-OPMEHTHPOBAHHOE CO/lep:KaHHe 2
14. Ilpakrtuuyeckasi padora Ne 38 «HaxoxkzneHue ONTHMANbHOrO pe3yjbTaTa C IOMOILIBIO MPOU3BOJHOM B
MIPAKTHYECKUX 3a/1a4ax».
ConepxaHue y41eGHOT0 MaTepuaJja 10/8
T 115 | 1.ITlepBooOpa3nas. HeonpeneneHHsli HHTETpall. 2
ema 17 116 | 2. Cioco0Obl HaXOXKICHHUS] HEONPEIEIEHHOTO HHTErpaa 2
Wuterpan mero =7 3. IlpakTuyeckas padora Ne 39 «CnocoObl HaX0XACHHSI HEONPEACICHHOT0 HHTErpaiay 2
MPUMEHEHUE 118 | 4. Onpenencunbiit nuterpan. Popmyna Hetotona-JleiibHuIa. 2
119 | 5. BeluuciieHHs ONPEIEIEHHOTO0 HHTETpaIa. 2
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120 | 6.lIpakTyeckasi padora Ne 40 «BerurciacHUs ONPEACICHHOIO0 HHTErpajia 2
121 | 7.I'eomeTpHuuecKmii CMBICT onpeaeneHHoro narerpana. @opmyna Hetorona - Jlelionuna. Pemenne 3aga4 Ha 2
MPUMEHEHHE UHTETpaia AJisl BRIYMCIIEHHS (PU3NYECKUX BEJIMYMH M TIIOIAACH
122 | 8. lIpakTuueckasi padora Ne 41 PenreHnue 3a1a4y Ha IPUMEHEHHUS MHTErpaia B (U3UKE U T€OMETPUH 2
123 | IIpodreccHOHATBLHO-OPHEHTHPOBAHHOE COJEePsKAHNE 2
9.IlpakTnyeckas padora Ne 42 «Pemienue 3a1a4 Ha NPUMEHEHUE HHTETPAIay
Pasnen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Coaep:xkanue yueOHOr0 MaTepuasa 8/-
MHuoskecTBA. 124 | 1.Tlonsitne MHOXecTBa. [TomMHOXkecTBO. Onepanuu ¢ MHOKECTBAMHU. 2
DJ1eMeHThI 125 | MpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPIKAHME 2
Teopuu rpados 2.0mepanuy ¢ MHOXKeCTBaMU. PerieHre mpuKIIagHbIx 3a1aq
126 | 3.ITonstue rpacda. Ces3Hbl rpad, qepeBo, UK rpad Ha TUIOCKOCTH 2
127 | A.Ilpumenenue TpadoB K PEIICHHUIO 3a71au. 2
Tema 19 Coaep:xkanue y4e0HOT0 MaTepuaia 8/2
Komounartopuk | 128 | 5.OCHOBHEIC IOHATHS KOMOMHATOPHKH. 3aJauy Ha MOACYET YHCIIA pa3MELICHHH, IEPECTAHOBOK, COYECTAHUIA. 2
au craTucruka | 129 | 6.Pemienne KoMOMHATOPHBIX 33184 2
130 | 7. Cratucruyeckas o0paboTKa JaHHBIX 2
131 | 8.Pemenwue 3amau Ha nepebop BapranToB. @opmyna OuHoma Hetorona. Tpeyrompauk [lackans. 2
132 | 9.1TpakTuyeckas padora Ne 43 «DneMeHThl KOMOMHATOPUKI 2
Tema 20 Coaep:xkanue yue0OHOT0 MaTepuasa 14/2
JaeMeHThI 133 | 10.CoObITHE, BEPOSATHOCTH COOBITHS, CIIOXKEHHUE U YMHOKEHUE BeposiTHOCTeH. [ToHsATHE 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopun 134 | 11. ITlpodpeccuoHATHHO-OPHEHTHPOBAHHOE COAEPKAHIE 2
BEpOSITHOCTEii. 12. TepBuuHas 06paboTKa CTaTUCTUUECKUX AaHHBIX. | padndeckoe ux npejpcraBieHre. HaxoxieHne cpeiHux
XapaKTePUCTHUK, HAOJI01aeMbIX JaHHBIX
135 | 13.BeposiTHOCTD B mpodeccHoHanbHBIX 3anadax. OTHOCHTENbHAs 4acTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. 2
Cratuctryeckoe onpeaeseHne BeposiTHoCTH. OTieHKa BEPOSITHOCTH COOBITHS
136 | 14.ITepBuuHas 0OpabOTKa CTATHCTHYECKUX JaHHBIX. ['paduueckoe WX mpejcraBieHue. HaxokaeHue cpemHux 2
XapaKTePUCTUK, HAOJI01aeMbIX JaHHBIX
137 | 15. luckpeTHas ciiyyaiiHas BeTMUMHA, 3aKOH €€ paclpeesieHHs. 2
138 | 16.YucnoBble XapaKTepUCTUKHU TUCKPETHOH cirydaliHON BenruuHbL. [ToHsATHE 0 3aKOHE OOJNBIINX YHCe. 2
139 | 17. Knmaccudeckoe ornpeieJIeHne BEpOsSTHOCTH. 2
140 | 18.ITpakTHyeckas padora Ne 44 «Pemenne 3a7a4 Ha BBIYMCICHUE BEPOSTHOCTIY 2
Pa3gen 10. YpaBHeHHS M HEPABEHCTBA
Tema 21 I Conep:xanue yue0HOT0 MaTepHuaJia 18/6
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YpaBHeHus u 141 | 1.PaBHOCHIIBHOCTD ypaBHEHHI, HEPABEHCTB, cucTeM. OCHOBHBIE PUEMBI UX PEIICHHSL. 2
HepaBeHCTBa 142 | 2. Ucnonb30BaHKE CBOMCTB U TpauKOB PYHKIMH NPU PEHICHUHA YPABHECHUIN U HEPABESHCTR. 2
143 | 3.Pemenune noka3aTeJabHbIX, JOTapUPMHUIECCKUX YPaBHEHUH, HEPABEHCTB, CHCTEM. 2
144 | 4.llpakTuyeckasi padora Ne 45 «OcHOBHBIE TPUEMBI M METO/IBI PEIICHUH YpaBHEHNH, HEPABEHCTB, CUCTEM» 2
145 | 5. PenmieHue TpPUrOHOMETPUUYECKUX YPAaBHEHHUM U HEPABEHCTB. 2
146 | 6. Pemenue pannoHaNbHBIX, UPPAMOHANBHBIX YPABHEHUH, HEPABEHCTB, CHCTEM. 2
147 | 7. lpakTnyeckas padora Ne 46 «PernieHne TpUroHOMETPUIECKUX YPABHEHHH U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEHHI U HEPABEHCTB C NTapaMeTPaMHU 2
149 | 9.0mpeneneHue MOAyIs. PackpeiTie MOIyJIs o onpeeneHuto. [Ipocreiinie ypaBHEHUS] H HEPABEHCTBA C MOYJIEM. 2
[IprMeHeHne paBHOCUIIBHBIX NIEPEXOI0B B ONPEACIICHHBIX THIIAX YPABHEHUI M HEPABEHCTB C MOAYJIEM.
150 | 10.IMMpakTuyeckas padora Ne 47 «[Ipocreiilne ypaBHEHHS U HEPABEHCTBA C MOITYJIEM). 2
151 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP:KaAHHE 2
11.Pemenne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATHHOTO COJCPKAHMS.
152 | IIpodreccHOHATBLHO-OPHEHTHPOBAHHOE COEeP/KAHNE 2
12 .PemieHue TEKCTOBBIX 3a/1a4 MPO(HECCHOHATIBHOTO COJCPKAHMS.
IloBTOpEeHune Coaep:xkanue yueOHOro MaTepuaja 10/4
MaTepHaJa 153 | 1.JloBropenue marepuaia (reoMeTpus) 2
154 | 2.JloBropeHue Marepuaia (reoMeTpus) 2
155 | 3.I1pakTHyeckas padora Ne 48 «lIpuMeHeHHe ONOPHBIX 3HAHUI 110 TEOMETPHI 2
156 | 4.IloBropeHne Matepuaia (anredpa v Havyajga MATEMAaTHYECKOTO aHAIIH3A) 2
157 | 5.IloBTropeHne Matepuana (aJredpa M Havaia MaTeMaTHYeCKOTO aHalTu3a) 2
158 | 6..ITpakTuueckas padora Ne 49 «[IpumeHeHre OOPHBIX 3HAHHH N0 alire0pe M MaTeMaTHYECKOMY aHaIH3Y» 2
159 | 7.MtoroBas KOHTpoJbHas paboTa 2
Koncynpranmm 6
[TpomexyTounas arrectanus B popme sxzamena
Bcero: 324
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM TPOT'PAMMBI YUEBHOI'O
HPEIMETA «MATEMATHUKA)»

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanmuzanms pabodeid mporpaMMbl ydeOHOTO TpeaMeTra TPeOyeT HaTudHs
y4eOHOro KabMHeTa MaTEeMaTHKHU.

OcHalleHHOCTh Y4eOHOro KaOWHeTa: MOCaJ0YHbIC MECTa M0 KOJUYECTBY
oOydarormuxcs, pabodee MECTO TpermojaBareis, I0CKa ydcOHas, HarJsIHbIC
OCOOUS, TJIaKaThl, CTCH/IbI, Y4eOHO-METOIMYECKas JOKYMCHTAIIHS.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

[lepeyenb pekoMeHAyeMbIX y4eOHbIX H3AaHuil, MHTepHET-pecypcos,
JOTIOJTHUTEBHOM JINTEPATYPBI

OcHoBHas JuTeparypa:
° Hanasa, A. A. Marematuka : yueOnuk / A.A. anasn. — 3-¢ u3f.,

ucrp. u gon. — MockBa : MHOPA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonansHoe obpazoBanue). - ISBN 978-5-16-012592-3. - Teker:
anextpoHHbIi. - URL: https://znanium.com/catalog/product/1891827

° Hanasu, A. A. COOpHUK 3a1a4 Mo MaTeMaTuke : yuyeOHoe rnocooue /

A. A. Jlamasa. — 3-e u3a. — Mocksa : ®OPYM : UHOPA-M, 2021. — 352 ¢. —
(ITpodeccuonansHoe oOpazoBanme). - ISBN 978-5-91134-803-8. - Tekcr :
anexkTpoHHbIA. - URL: https://znanium.com/catalog/product/1362444

o FOxno, H. C. Maremaruka : yyebnuk / H.C. FOxHo. — Mocksa :
NH®PA-M, 2023. — 204 c. — (Cpennee npodeccuoHaabHOe 00pa30BaHHE). —
DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - TexcT : 3JICKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1906092

JlonmosiHUTEILHAS JIUTEpaTypa:

o bapnymkun, B. B. Maremarnka. DieMeHThI BBICIIEW MAaTEMAaTHKU :
yueOHuK : B 2 Tomax. Tom 1 / B. B. bapaymkun, A. A. IIpokodseB. — Mockaa :
KYPC : HUH®PA-M, 2021. — 304 c. — (Cpennee mpodeccuoHabHOE

obpazoBanue). — ISBN 978-5-906923-05-9. — TekcT : aneKTpoHHBIN. — Pexum
nocryma: https://znanium.com/read?id=372717

. bapnymkun, B. B. Maremaruka. D1eMeHThI BBICIIEH MaTEMAaTHKU :
yueOHuK : B 2 Tomax. Tom 2 / B.B. bapaymxkun, A.A. IIpokodseB. — Mocksa :
KYPC : HUH®PA-M, 2022. — 368 c. — (Cpennee mpodeccuoHalIbHOE

obpazoBanue). — ISBN 978-5-906923-34-9. — TekcT : aleKTpOoHHBIN. — Pexum
nocryma: https://znanium.com/read?id=380017

° Marematuka : ydyebHoe mocobue / M. M. Uepnemnos, H. b.
Kap6aunnckas, E. C. Jlebenera, E. E. XaputonoBa ; moxm pemakiuein M. M.
YepuenoBa. — 3-e u3a. — Mocksa : Poccuiickuii rocyaapCTBEHHBI YHUBEPCUTET



https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/1362444
https://znanium.com/catalog/product/1906092
https://znanium.com/read?id=372717
https://znanium.com/read?id=380017
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npaBocyausi, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. — Tekcr
AJIEKTPOHHBIN // DNEeKTpOHHBIN pecypc 1udpoBoit oOpazoBarensHoil cpenbl CIIO
PROFo6pa3osanue : [caiit]. — URL.: https://profspo.ru/books/122921

° Aonymnmuna, K. P. Maremaruka : yueOnuk mis CIIO / K. P.
AGnynnmuna, P. I'. MyxamerauaoBa. — CaparoB : [IpodoOpazoBanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — TekcT : 3JIEKTPOHHBIN // DNEKTPOHHBIN
pecypc mudpoBoit oopazoBatenbHon cpenbl CIIO PROFo6pa3oBanue : [caiit]. —
URL.: https://profspo.ru/books/99917

° [[unoga, JI. 1. MaTemartuka : yueoHoe nocodue / JI.W. Illumnosa, A.E.
[umnoB. — Mocksa : UHOPA-M, 2020. — 238 c. — (Cpennee npodeccuoHanbHOe
obpazoBanue). — ISBN 978-5-16-014561-7. — TekcT : 3JEKTpOHHBIN. — Pexum
noctyna: https://znanium.com/read?id=359850



https://profspo.ru/books/122921
https://profspo.ru/books/99917
https://znanium.com/read?id=359850
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

KOHTpOJII) H OICHKa pEC3yjIbTaTOB OCBOCHHUA yqe6H0r0 npeamMeTa OCYIICCTBILACTCA IIPCIIOAABATCIIEM B IIPOLICCCE

IMPOBCACHUA IMPAKTHYCCKUX 3aHHTHfI,

7a0opaTopHBIX PaboT,

HWHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

TCCTUPOBAHH,

a TaKXKC BBIIIOJHCHUA O6y‘IaI-OHlI/IMI/ICH

[Tnanupyemblie pe3ynbTaThl OCBOCHHs 001Ie00pazoBarenbHoi AucHUIUIMHBL B cooTBeTcTBUM ¢ @I'OC CIIO u Ha ocHOBe

PI'OC COO.

Kox v HanmenoBanue
(hopMupyeMbIX KOMIIETEHIU I

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oomue

JAucuumiimHapHbie (MpeaMeTHbIe)

OK 01. Bsibupats croco0sbl
peLIeHus 3a1a4
poheCCHOHAIBHOM
JEeSATEIILHOCTH
IPUMEHHUTEIHEHO

K pa3JIM9YHbIM KOHTCKCTaM

B yacTtu TpyaoBOro BocnutaHus:
- TOTOBHOCTb K Tpyldy, OCO3HaHHME LEHHOCTU
MacTepcTBa, TPYAOI00HE;

- UHTEpeC K Pa3INYHBIM chepam
npodecCHOHANBHOM AESITEeIbHOCTH,
OBnanenue YHHUBEPCAJIbHBIMU y4eOHBIMU

IIO3HAaBATCIIbHBIMHN I[eﬁCTBHSIMH:
a) 0a30BBIC JIOTHYECKHE JICHCTBHUS:

- CaMOCTOSITEIIbHO ¢bopmMynupoBaTh u
aKTyaJlu3HpoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH NPHU3HAK WIIH
OCHOBaHUSl JUIsl CPaBHEHHUsSA, KJIAcCU(UKALUU U
00001ICHHS;

- ONpeNeNiTh LEIH JIeATSIBHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHUKCHUA,
- BBIABJIATH 3aKOHOMepHOCTI/I )51 HpOTI/IBOpeLII/IH B
paCCManI/IBaCMBIX SABJICHUSAX,

- BHOCUTH KOppeKTI/IBBI B ACATCIIBHOCTH, OLICHUBATDH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OICHHBATh
PUCKH TTOCIEACTBHN NESTENBHOCTH;

3a1aBaThb

-BIIaJICTh METOJAMH JI0Ka3aTeJbCTB, AaJrOPUTMAMHU pEIICHHS
3a7a4; yMmeHHe (OPMYyIHPOBATh ONPEIOCICHUS, AKCHOMBI H
TEOPEMBI, IPUMEHSTh HX, TIPOBOUTH JOKA3aTEIbHBIC PACCYKICHUS
B XOJIC PELICHHS 33/1a4;

- yMeTh OICPUPOBATH MOHATUSIMHU: CTENCHb YHCIA, JIorapu(m
qucJia, YMEHUE BBITTOJIHATH BBIYHCIICHUEC 3HAYEHUH u
MpeoOpa3oBaHusl BBIPAKEHUH CO CTENEHSIMH H JIoTapu(mami,
npeoOpa3oBanus APOOHO-PAITMIOHATHHBIX BHIPAKEHUI,

- YMETH OIICPUPOBATH IIOHATUAMMU. paOHAJIbHBIC,
HUppalroHaJIbHbIC, TIOKA3aTCJIbHLIC, CTCIICHHLIC, JIOI‘apI/I(i)MI/IIIeCKI/Ie,
TPUTOHOMETPUYECKHIE YPABHCHHUS U HEPABEHCTBA, UX CHCTEMBIL;

- yMeTh ONEPUPOBATH MOHATHAMHU: (YHKLUS, HENpepbIBHAS
(GyHKIMS,  TPOM3BOAHAs,  NEPBOOOpa3Hasi,  ONpEICICHHBIN
WHTETpal, yMETh HAaXOMUTh MPOU3BOJIHBIC  DIEMEHTAPHBIX
(YHKIWH, HCIONB3Yysl CIPAaBOYHBIE MaTepHaibl; HCCIENOBAaTh B
HpOCTeﬁmHX cirydasax Q)YHKIII/II/I Ha MOHOTOHHOCTb, HAXOIHUTH
HauOoNpIINEe ¥ HAWUMEHbIINME 3HAueHWs (QYHKIUH; CTPOUTH
rpaduKd  MHOTOWICHOB  C  HKCIIOJB30BAHHMEM  armapara
MaTeMaTUYECKOTO aHalInW3a; MPUMEHATh MPOM3BOJHYIO IPH
peUICHNN 3aga4 Ha JABUKCHHUC, peuiaTh IMPaKTUKO-
OPHUCHTHUPOBAHHBLIC 3aJa4yu Ha HauOoJIBIIE W HaWMEHBIINE
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- pa3BUBaTh KPEaTHBHOE MBILIUICHUE MPH PEIICHUH
JKU3HEHHBIX TPO0JIeM

0) 0a30BBIC UCCIICNOBATEILCKHE JICHCTBHS:

- BJIaJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEIbCKON U
NPOCKTHOM JeSATEIbHOCTH, HABBIKAMH pa3peIICHUs
npooIIeM;

- BBIABIATH NPUYMHHO-CJICJICTBEHHBIC CBS3H U
aKTyaJIM3MpOBaTh 3ajadyy, BBIIBUIaTh THUIIOTE3y €€
peleHus, HAXOIUTh apTyMEHTBI JUTST
JIOKa3aTebCTBA CBOMX YTBEPXKICHHI, 3aJaBaTh
napameTpbl ¥ KpUTEPHH PEIICHUS;

- aHAJIM3HUPOBATh IOJIyUYCHHBIC B XOJ€ PEIICHUS
3aa4ud pe3yJbTaThl, KPUTUYECKH OLECHHBATH HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh H3MECHEHHE B
HOBBIX YCJIOBHSX;

-- YyMETh MEPEHOCUTh 3HAHHs B IMO3HABATEIbHYIO U
NPaKTHYECKYIO 001aCTH JKU3HEACTEIbHOCTH;

- yYMETb HMHTCTPUPOBATH 3HAHHWS M3 Pa3HBIX
MPEeIMETHBIX 00JIacTei;

- BbIIBUT'AaTh HOBBIC nacu, HpeHHaFaTB
OpI/IFI/IHaJII)HBIC moaAXO0Abl U peIHeHI/ISI;

u CHOCOOHOCTD 150, HCIIOJIB30BaHUS B

[IO3HABATEJIBHOM U COLIMATIbHON IIPAKTHKE

3HAYCHUS, HA HAXOXK/ICHUE ITyTH, CKOPOCTH U YCKOPCHUS;

- YMETh ONEPUPOBATh MOHATUSIMH: palHOHAIbHAS (QYHKIUS,
MoKasareibHas (YHKLHUA, cTeneHHast QYHKIHs, Jorapupmuueckas
(GyHKIMS, TpUTOHOMETpUdeckue (GyHKIWH, oOpaTHBIE (QYHKINU;
YMEHHUE CTPOWUTH TIpadUKd H3Y4YEeHHBIX (YHKIUH, HCIIOJIB30BaTh
rpaduKy MPH U3YYEHUH MTPOLECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH
3a7a4 U3 IPYrux y4eOHbIX MPEAMETOB U 33/1a4 U3 PeaIbHOM KU3HH;
BBIpaKaTh (pOpMyJIaMH 3aBUCUMOCTH MEXy BETMYMHAMU;

- YMETh peliaTth TEKCTOBBIC 33J]a4d Pa3HbIX THIIOB (B TOM YHCIIC
Ha IPOILEHTHI, JOIM U YacTH, HA JBW)KEHHE, paboTy, CTOMMOCTh
TOBApOB M YyCIYr, HAJOTH, 3a7auyd W3 OOJIACTH yINpaBlICHUS
JUYHBIMH W CEMCHHBIMH (PHHAHCAMHU); COCTABJIATH BBIPAXKCHUS,
ypaBHEHHUs, HEPaBEHCTBA M HUX CHUCTEMbI II0 YCIOBMIO 3aj]ayu,
HCCIIeI0BATh MOJTy4EeHHOE peleHue u OLIEHUBATH
MPaBIONIOI00HOCTh PE3yIbTATOB,;

- YMETh ONEpPUPOBATh NOHATHUAMHU: cpelnHee apupMeTHYECKOe,
MeaMaHa, HauOoJblliee W HAWMEHBbIIEEe 3HAYCHHs, pa3Max,
JHCTIepCUsi, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOTO HAabOpa; yMETh
W3BJIEKaTh, MHTEPIPETUPOBATH MHPOPMAIHIO, MPEICTABICHHYIO B
Tabmuiax, Ha auarpammax, rpadukax, OTpa)karollyl0 CBOWCTBa
peaNbHBIX IPOIECCOB M SIBICHUI; MPEICTABIATh HHPOPMAIHIO C
MOMOIIBI0 TaOJIMI] M JUarpaMM; HCCIIEJ0BaTh CTaTHCTHYECKHUE
JIAaHHBIC, B TOM 4YHCJIC C NMPUMEHEHHEM TpaUYeCKHX METOJIOB U
AJIEKTPOHHBIX CPE/CTB;

- YMETb ONEPUPOBATH MOHITUAMU: CITYYalHBIN OIBIT U CITy4aiHOe
COOBITHE, BEPOATHOCTh CIIyYAHOTO COOBITHS; YMEHHE BBIYHCIISTH
BEPOSITHOCTh C  HCIOJIb30BAaHHEM  TpapUuecCKHUX  METOJIOB;
NPUMEHSTh (QOPMYJIBI CIOXKEHHUS W YMHOXKEHHUS BEPOSTHOCTEH,
KOMOMHATOpHBIe (akTel M (QOpPMYyIsl TpPHU pEUICHWH 3a/ad;
OLICHWBATh BEPOSTHOCTH pEANBHBIX COOBITHH; 3HAKOMCTBO CO
CIyJailHBIMM ~ BEJMYMHAMHU; yMEHHE TMPHUBOAHWTH  HPUMEPHI
MPOSIBJICHUS] ~ 3aKOHA  OOJBIIUX YHCENl B  NPUPOAHBIX |
OOIIIECTBEHHBIX SBJICHUSX;

- YMEeTh ONEpPUPOBATh MOHATHSIMH: TOYKA, MpPsSMasi, IIOCKOCTH,
MIPOCTPAHCTBO, JIBYTPAaHHBIA Yroj, CKPEIIMBAIOMIAECS TPSMBIC,
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MapauieIbHOCTh U NEPHEHAUKYSPHOCTh NPSIMBIX U IJIOCKOCTE,
YIoJa MEXIY NPSIMBIMH, YTOJ MEXAY NPAMON U MJIOCKOCTBIO, Yrojl
MEXAY IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH 10 IUIOCKOCTH,
paccTosiHUe MEXIy NPSIMBbIMM, PAaCCTOSHHE MEXIy IUIOCKOCTAMM;
yMEHME MCHOJIb30BaTh IPH PELIEHUM 3a/ad U3ydeHHble (HaKTbl U
TEOpeMbl IUITAHUMETPUHU; YMEHHE OLIEHHBATh pPa3Mepbl OOBEKTOB
OKPY’KaIOIIEro Mupa;

- YMETb ONEpUpOBaTh IOHATHSIMU: MHOTOTPAaHHMK, CEYEHHE
MHOTOTpaHHUKa, KyO0, mapajuiesienune], Ipu3Ma, IHpamMuja,
¢urypa u moBepxXHOCTb BpaIlleHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceyeHus: (uUrypsl BpalleHHs, IUIOCKOCTb, Kacaromascs chepsl,
LWIMHApPA, KOHYyCa, IUIOI[AAb IOBEPXHOCTU MHUPaAMUABI, [PU3MBI,
KOHyca,  LWIMHApa, IUlomans  chepsl, o0beM  KyoOa,
IPSMOYTOJIBHOTO  Mapajuleienunena,  OUPaMUAbI,  MPHU3MBI,
LWIMHIpa, KOHYyca, IIapa; YMEHUE n300pa)kaTb MHOTOIPAaHHUKH U
MOBEPXHOCTH BpAILCHUS, HUX CEUYEHHs OT pPYKH, C IOMOIIBIO
YEepPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABAThH
MMpaBUJIbHBIC MHOT'OTPAaHHUKU,

- YMCTH ONEPUPOBATH TMOHATUAMU: JABUKCHHUEC B MNPOCTPAHCTBEC,
nmooOHpIe (PUTYpHl B TPOCTPAHCTBE; HCIOJIB30BAaTh OTHOIICHHE
IUIOINAZeH TOBEpPXHOCTEH U O00BEMOB MOAOOHBIX (GUTYyp IpH
peLIeHNH 33/1a4;

- yMETb BBIYUCIATH I'€OMETPUYECKHE BEIMYMHBI (JUIMHA, YTod,
oA b, 00bEM, MJIOIAAb HOBEPXHOCTH), UCIONbB3Ys U3yUCHHBIE
(bOopMyIIBI 1 METOJIBI;

- yMeThb ONEpUpOBaTh MOHATHAMH: MNPSIMOYTOJbHAs CHCTEMa
KOOPJMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA,
CKaIIPHOE NPOU3BEICHUE, Yol MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEJICHUE BEKTOPA HA YHCIIO; HAXOHUTH C TOMOIIBIO
M3YYCHHBIX (POPMYIT KOOPIAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MECXKAY ABYMA TOUKAMU;

- YMeTh BBIOMPATH MOAXOSAIINA N3ydeHHBIA METO /ISl PEIICHUS
3a7la4yd, paclo3HaBaTh MaTeMaTH4YecKue (akThl U MaTeMaTHYECKHe
MOJIETI B NPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX, B MCKYCCTBE;
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YyMEHHE TPUBOJUTH TPHUMEPHl MaTEeMaTHYECKHUX  OTKPBITHH
POCCHUICKON U MUPOBON MaTeMaTHYECKOU HAYKH.

- yMETh OICPUPOBATH IMOHATUSAMU: OMpEJeICHUE, aKCHOMa,
Teopema, CIeACTBHE, CBOWCTBO, TPHU3HAK, JOKa3aTeIIbCTBO,
paBHOCHIILHBIC (HOPMYIMPOBKH; YMEHUE (GOPMYITHUPOBATH OOPAaTHOE
U TPOTHBOIIOJIO)KHOE YTBEP)KIEHUE, MPHUBOIUTH TMPUMEPH H
KOHTPIIPUMEPHI, HCIIOJIB30BATh METO/I MAaTEeMaTHIECKOW MHIYKIIUH;
MPOBOJIMTH JTOKA3aTeJIbHBIC PACCYXICHUS TPH PEHICHUH 3ajad,
OILICHMBATH JIOTHYECKYIO MPABUIHLHOCTD PACCYKIACHHUIA;

- YMETh OIEPHPOBATh MOHATHSIMH: MHOXECTBO, TOJIMHOKECTBO,
orepalyy HaJl MHOKECTBAMHU; YMEHHE HCIOJb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN ammapaT JIJs ONMUCAaHUS pPealbHBIX MPOLECCOB U
SIBIIGHUU TIPU pEIIeHUH 3a]ad, B TOM YHCIE M3 JIPYIHX y4eOHBIX
MPEIMETOB;

- YMETh OIEPHPOBATh MOHATHAMH: Tpad, CBI3HBINA Tpad, AepeBo,
IUKJ, Tpad Ha TUIOCKOCTH; YMCHHE 3a/1aBaTh U OMHCHIBATH Tpadbl
Pa3IUYHBIMKM CIIOCOOAMHM; HCIIOJIb30BaTh Tpadbl MPH PEIICHUU
3ajay;

- yMeTh CBOOOJHO ONEPUPOBATH TOHSATHUSAMHU: COUYETAHHE,
MEePECTaHOBKA, YMCIIO COYETAHWH, YHUCIO IMEPECTaHOBOK; OWHOM
HprloTona; yMmeHune mNpUMEHSITh KOMOHMHATOpHBIE (aKThl W
paccyKIeHus sl peIIeHHs 3a/1a4;

-yMETh OIEPUPOBATh TMOHATHUSAMHU: HATYpaTbHOE YHUCIO, IIEJ0e
YUCII0,  OCTaTOK [0  MOAYJI0,  pPalMOHAIBHOE  YHCIIO,
WppalMOHAIBLHOE YHCIIO, MHOXKECTBA HATYPaJIbHBIX, IEJIBIX,
palMoOHANBHBIX, JCUCTBUTEIBHBIX YWCEN; YMEHHE HCIOIh30BaTh
NMPU3HAKK  JISTMMOCTH, HAWUMEHBIIMKA OOMMH  JAeIuTeNs W
HauMEHbIIIee OOIee KpaTHOE, anropuTM EBKiIWma mpu pemeHun
3a/a4; 3HAKOMCTBO C PAa3IMYHBIMHA TO3UIIMOHHBIMUA CHUCTEMaMH
CUHCTICHUS;

- YMETh CBOOOJHO ONEPHUPOBATH MOHITHSIMH: CTENCHb C IIEIBIM
MoKaszaTejeM, KOpPeHb HATypaJlbHOM CTETNeHH, CTENeHb C
palMoHaIbHBIM  TIOKa3aTelieM, CTENeHb C  JIEHCTBUTEILHBIM
(BemiecTBEHHBIM) TIOKa3aTeseM, Jiorapudm ducia, CHHYC, KOCHHYC
W TAHTEHC MPOU3BOJILHOTO YHCIIA;
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- YMeThb ONEpPUPOBATH MOHATUSAMH: TOXJIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CCTEMa ypaBHEHUH U
HEPaBEHCTB, PAaBHOCWIBHOCTb YPAaBHEHWH, HEPaBEHCTB U CHUCTEM,
paluoHalbHbIe, HppPALMOHANbHBIE, I10KA3aTe/IbHbIC, CTEHECHHbIC,
norapupMUYECcKre, TPUTOHOMETPUUECKHE YPaBHEHUS], HEPaBEHCTBA
U CUCTEMBI; yMEHHE PellaTh ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
MIOMOUIBIO PA3IMYHBIX NIPUEMOB; pelllaTh YPaBHEHUS, HEPABEHCTBA
U CHUCTEMBI C MapaMeTpOM; IPUMEHSTh ypaBHEHMs, HEPAaBEHCTBA,
UX CHUCTEMBl JUIsl peIleHHs MaTeMaTH4YeCKUX 3ajad M 3a1ad W3
Pa3JINYHBIX 00JIaCTel HAYKU U PEaTbHOM KU3HHU;

-yMeTb CBOOOJHO ONEpUpPOBAaTh MOHATHAMU: rpaduk (GyHKLIUH,
oOpaTtHast (QYHKIMs, KOMIO3ULUSA (YyHKUMH, JHUHEHHAs (QyHKIM,
KBajpaTHUyHas (yHKIMs, CTeneHHas (QYHKIHUA C  LEJIbIM
[OKa3aTejleM,  TpUTOHOMEeTpuueckue  (yHKIMM,  OOpaTHbIE
TPUTOHOMETPUUECKHE byHKIMY, HOKa3aTebHas u
norapumMudeckas GyHKIMH, YMCHHE CTPOUTH TpapuKu (yHKITHH,
BBITIOJIHATH MIPe00pa3zoBaHus rpadukoB QyHKIHIHA;

YMEHHE UCNONb30BaTh Trpaduku (QyHKUMH 19 H3ydeHUs
MIPOIIECCOB M 3aBUCHUMOCTEH IpU pEIleHHM 3a7ad M3 JPyTrux
y4eOHBIX NMPEIMETOB U U3 PEaTbHOI KU3HH; BEIpaXXaTh (GopMyIamMu
3aBUCUMOCTH MEX]ly BEIUYMHAMU;

yMeHHue cBOOOJIHO ONEepUpOBaTh MOHATUAMHU: YETHOCTh (DYHKIINH,
NEPUOTUYHOCTh ¢byHKINY, OIpaHHMYEHHOCTb ¢byHKIHY,
MOHOTOHHOCTb (DYHKLHH, 3KCTpeMyM (YHKLUH, HauOojbllee U
HaUMEHblIee 3HAaueHHs (YHKIMM Ha IPOMEXYTKE; YMEHHE
MIPOBOJUTH UCCIIEOBAHUE (DYHKIIUM;

YMEHUE HCHOJb30BATh CBOMCTBA U rpaduku QYHKIUH 1u1s
pellleHHs] ypaBHEHMH, HEpPaBEHCTB U 3ajady C I[apaMeTpaMuy;
n300paxaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA DPEIICHHMA
ypaBHEHHUH, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOTHO OIEPUPOBATH MTOHSATUSIMH:
MOCJIEI0BATEIEHOCTD, apupMeTHICCKasT nporpeccus,
reoMeTpudecKas nporpeccus, OECKOHEYHO yOBIBaromas
reoMeTprUYecKast nporpeccus; YMEHHUE 3a1aBaTh

NOCJICA0BATCIIBHOCTH, B TOM 4YHCJIC C IOMOLIIBIO PCKYPPCHTHLIX
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(opmyr;

- yMeTb ONEepUpPOBaTh MHOHATHSIMU: HENPEPHIBHOCTb (YHKLUH,
acUMIITOTHl rpaduka (QyHKIMM, NepBas M BTOpas IPOU3BOAHAsS
(YHKITMH, TEOMETPUYCCKHA U (PU3UYECKUIA CMBICI MPOU3BOTHOM,
epBOOOpa3Has, ONpENeNICHHbIH MHTErpajl; yMeHHE HaXOIUTh
acUMNTOTHI rpaduka (yHKLIUM; YMEHUE BBIUUCIATH MIPOU3BOJIHBIE
CYMMBbI, TPOU3BEIEHHS, YaCTHOIO U KOMIIO3ULUHM (QYHKIHIA,
HAXOJUTh YpaBHEHHUE KacaTeJIbHOM K rpaguKy QyHKIUH;

YMEHHE HCIOJIb30BaThb IPOU3BOAHYI0 ISl  HCCIECIOBaHUS
(GyHKLIUH, 1715 HAXOKACHUS HAWIYUIIEero pellieHus B IPUKIIaJHBIX,
B TOM YHCIJIE€ COLMAJIbHO-3KOHOMHUYECKUX M (PU3UUECKUX 3a/1adax,
JUISL OIIPENENICHUsI CKOPOCTH U YCKOPEHMsI; HAXOAUTh IUIOILAIU U
00beMbl (GUIyp C TOMOIIbI HHTErpajna; MPUBOAUTH IPUMEPHI
MaTeMaTH4ECKOIro MOJEIUPOBaHU c MOMOIIBIO
g depeHInaTbHBIX YPaBHCHUH;

- YMETb OIEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE  KOMIUIEKCHBIE YHMCIIa, MOXAYJIb M  apryMeHT
KOMIUIEKCHOTO 4Mcia, (opMa 3amucH KOMIUIEKCHBIX —YHCel
(reomeTpuyeckasi, TPUrOHOMETpHUUECKast U anredpandeckas); yMeTb
MIPOU3BOJUTh apupMETHYEeCKHe JeHCTBUS C KOMIUIEKCHBIMHU
YHUCJIAaMU; [PUBOJIUTH IPUMEPHl HUCIOJIb30BAaHUS KOMIUIEKCHBIX
YHCE,;

- yMeThb CBOOOAHO ONEpPUPOBATH TOHATHAMHU: CpelHee
apumMeTHyeckoe, MeauaHa, HauOoJblllee U  HaUMEHbIIEe
3HAYeHUs, pa3Max, IUCIEPCHs, CTAHJAPTHOE OTKIOHEHUE JUIA
OIHUCAHUSA YHCIIOBBIX JAHHBIX; yMEHHE UCCJIE0BATh
CTaTUCTUYECKUE JaHHblE, B TOM 4YHUCIE C IPUMECHEHHUEM
rpaQMuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; TIpaduUyUecKu
HCCIIeIOBaTh COBMECTHBIE HAOIOACHUS C IOMOINBIO JHarpamMm
paccerBaHusl ¥ IMHEHHOU PETPECCHY;

- YMEeThb HAaXOJWUTh BEPOATHOCTH COOBITHUI C HCHOJIb30BAHHUEM
rpaduuecKuX METOAOB; MPUMEHATH JUIS pelieHus 3a1ad GOpMyIIbl
CIIO)KEHUsI U YMHOXEHHS BEpOSTHOCTEH, (OopMydy TOIHOM
BEPOATHOCTH, (GopMmyny bepHymin, koMOMHATOpHBIE (AaKTBl U
(opMyIbl; OLIEHUBATh BEPOSTHOCTH pEallbHBIX COOBITUH; yMEHHE
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OIIEpUPOBATh IOHATUSAMU: CIy4aliHas BEIUYMHA, PACIPENEICHHE
BEPOATHOCTEH, MATEeMATHYECKOE  OXHMJIAHUE, JUCHEpPCHs U
CTaHJApPTHOE OTKJIIOHEHHE CIy4ailHOW BEIWYMHBI, (QYHKUUU
pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTEJIbHOTO H
HOPMAJIBHOTO PACIpEEeIeHU; yYMEHHUE HCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX paclpeiesieHuil s peleHusl 3aAad; 3HAKOMCTBO C
MOHATHSMM: 3aKOH OONBIIMX YHCENI, METOAbl BBIOOPOUHBIX
WCCIIEIOBaHUI; YMEHUE MPHUBOJUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBLINX YUCENl B IPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSAX;

- yMeThb CBOOOJHO ONEpUPOBATh MOHATHAMM: TOYKA, IpsMasd,
IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH  yroll,
JBYTPAHHBII  yroJI, TPEXTPAHHBIA yroiy, IepeceKarluecs,
napajuleJbHble M CKPEIIMBAIOIIUECS IpPSAMBIE, MAPAJUIEIBHOCTh U
NEPNEeHIUKYIAPHOCTh TPSAMBIX M IJIOCKOCTEH, yroia MeExXIy
NPSIMBIMHU, YTOJI MEXKIY MPSAMON M IJIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMM; yYMEHHME MCIIOJIb30BATh IpPU PEIIEHUU 3a]ad
M3Yy4YeHHbIE (DAKTbl U TEOPEMBbl IIAHUMETPUHU; YMEHHE OLICHUBAThH
pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUpOBaTh
MOHSATUSIMU: MHOTOI'PAHHUK, cedeHue MHOT'OTPaHHHUKA,
MPaBWIBHBI MHOTOTPAaHHUK, NpHU3Ma, Nupamuaa, ¢urypa
MOBEPXHOCTh BpAIIECHUs, LWINHAP, KOHYC, 1map, chepa, pa3BepTka
MOBEPXHOCTH, CEYECHMs KOHYCa M LWIMHAPA, MapaJlIeJIbHBIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, IUIOCKOCTh, Kacaromasics chepsl,
LWIMHAPA, KOHYCA; YMEHUE CTPOUTb CEUYEHHWE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAHHUKH, (QUTYPHl U OBEPXHOCTH BPAIICHUS,
X CEYEHUS, B TOM YHCIE C IOMOILIBIO DJIEKTPOHHBIX CPENCTB;
YyMEHHE  TNPUMEHSITh  CBOMCTBA  I€OMETPHUUYECKHX  (uryp,
CaMOCTOSITEIILHO (POPMYJINPOBATh ONPEAEICHUS U3y4aeMbIX (GUryp,
BBIJIBUTaTh TMIIOTE3bl O CBOMCTBAX M IpPHU3HAKAX I'€OMETPUYECKUX
¢uryp, o00CHOBBIBaTh MM ONPOBEPraTh MX; YMEHHE MPOBOIUTH
knaccuukanuio GUryp Mo pasnyHbIM TPH3HAKAM, BBITOJHSTH
HE00XO0/IUMBIE JIOTIOTHUTENbHBIE TIOCTPOCHHUS;

- yMeTh CBOOOJHO ONEPHUPOBAThH MOHATUAMU: IUIOUIAb (QUTYPHI,
o0beM (urypsl, BEIUMYMHA YIJa, pPACCTOSHUE OT TOYKU [0
IJIOCKOCTH, PAaCCTOSIHUE MEKAY IMPSMBIMH, PAaCCTOSHHE MEXKIY
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IUIOCKOCTSIMM,  IUIOaAb  cepsl, IUIOMIAAb  HOBEPXHOCTH
NUpaMHJIbl, TNPU3MBL, KOHyca, LWIMHApa, 00beM  KyoOa,
IPSMOYTOJIBHOTO — Hapajuiesienunesa,  NUpaMHIbl,  MPU3MBI,
OWIMHAPA, KOHYCa, IIapa; yMEHHe HaXOIUTh OTHOLICHHE 00HEMOB
MoTI00HBIX (hUTyYD;

- yMeTb CBOOOJHO ONEPHPOBATH TOHATUSMH: JBIDKCHHE,
napajyielbHblii  TIEPEeHOC, CHUMMETpHUs Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, IMOBOPOT, MNpeoOpa3oBaHHE MOJO0MS, MOAOOHbIE
¢Gurypsl; yMeHue pacro3HaBaThb paBHbIE U 10A00HBIE (DUTYpHI, B
TOM 4HCJI€ B INPUPOJAE, HCKYCCTBE, AapXUTEKType; yMEHHe
UCII0JIb30BaTh reoMeTpu4yecKue OTHOIIICHHH, HaXOJUTh
TeOMETPUUYECKUE BEJIMYMHBI (JJTMHA, YTOJ, IJIOUaab, 00BEM) MpH
peLIeHUH 3ajad U3 JPYruxX y4eOHbIX MPEIMETOB M M3 pPealbHOM
KHU3HH;

- yMeTh CBOOOJHO OINEPHUPOBATH IMOHATHUSMH: TNPSMOYTOJIbHAS
cucTeMa KOOpPAHMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIWHATHI
BEKTOpa, CyMMa BEKTOpOB, IPOW3BEJCHHE BEKTOpAa Ha YHUCIIO,
pasjiokeHue BeKTopa 1Mo 0as3ucy, CKaJspHOE IPOU3BEICHHUE,
BEKTOPHOE IIPOM3BEACHUE, YIrOJ MEXIy BEKTOpaMH; yMEHHE
WCIOJIb30BaTh BEKTOPHBIH M KOOPAWHATHBIM METOA Ui PEIICHUsS
TeOMETPUUECKUX 3aJad W 3ajad JPYrux Yy4eOHBIX MPEIMETOB;
OIEpUPOBATh MOHATHUSAMHU: MaTpuua 2x2 u 3X3, ompeaeauTells
MAaTpUIlbl, TEOMETPUUECKUI CMBICI OTPEIEITUTENIS;

- yMeTh MOJENHPOBATh pEAIbHbIE CHTyallMd Ha S3bIKE
MaTeMaTHKH; COCTAaBIISATh BBIPAKEHUs, YPaBHEHHsI, HEPABCHCTBA U
UX CHCTEMBbl IO YCJIOBHIO 3aJaud, HCCIEI0BATb IOCTPOCHHBIE
MOJIEJIU C UCIOJIb30BAHUEM alMapara anreOpbl, HHTEPIPETUPOBATH
MOJy4EHHBIH pE3ylbTaT; CTPOUTb MAaTeMaTHYECKHE MOJEIH C
MOMOIIIBI0 TEOMETPUYECKUX TIOHATHH W BEJWYMH, pelaTh
CBSI3aHHBIE C HHMH [PAaKTHYECKHE  3a/Ja4M; COCTABIATH
BEPOSTHOCTHYIO MOJENb W HHTEPIPETHUPOBATH IOJyYCHHBIN
pe3yibTaTr;  pemiath  NpPUKIAagHBIE  33Ja4d  CPEICTBAMU
MaTeMaTHYeCKOro  aHajiu3a, B TOM  YHCJIE  COIMAJIBbHO-
9KOHOMMUECKOTO U (PU3UUECKOTO XapaKTepa;

- YMEHHUE BbIOMPATh NOAXOIAIIMN METOJ AJs pelleHMs 3aJauu;
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INOHUMAHUC 3HAYUMOCTH MATCMATUKHW B HM3YUCHUHN IPUPOIHBIX H
O6H.[€CTBCHHI>IX IpouecCCoB M HBJ’ICHHﬁ; YMCHHUEC PpacCliO3HaBaTb
MIPOSABJIICHUC 3aKOHOB MAaT€MaTHKHU B HCKYCCTBC, YMCHUEC
MPUBOJIUTH MPHUMEPHI MATEMATUYECKUX OTKPBITUA POCCUUCKON H
MHPOBOM MaTEMAaTHYECKON HAYKH

OK 02. Ucnonb3oBarhb
COBPEMEHHbIE CPEJICTBA IIOUCKA,
aHaJIM3a U UHTEPIIpEeTaLH
MHpOpMaLuK, 1
MH()OpPMaLMOHHbIE TEXHOIOTHU
1151 BBIITOJTHEHHUS 33724
npodeccronanbHOM
eaTeIbHOCTU

B o0macT eHHOCTH HAYYHOTO MTO3HAHUS:

- c(OpMHPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pasBUTHUS HAyKd U OOILIECTBEHHOW IPaKTHKH,
OCHOBaHHOT'O Ha Jasore KYJBTYD,
CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MeCTa B
HOJHUKYJIBTYPHOM MHPE;

- OCO3HAaHUE IEHHOCTH HAy4YHOH MEsTeNbHOCTH,
TOTOBHOCTh  OCYIIECTBIIATH  HPOEKTHYIO U

UCCIIEIOBATEIBCKYIO JIeSITEIIbHOCTD
WHAMBH]IYaJIbHO U B TPYMIIE.
OBnanenue YHHUBEpCAIbHBIMU y4eOHBIMU

IIO3HAaBATCIIbHBIMHN I[eﬁCTBHSIMH:

B) pabota ¢ nHpopmanme:

- BJIaACTh HAaBbIKaMU IOJYUYCHUSA I/IH(bOpMaIII/II/I nu3
HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOATCIILHO
OCYIIECTBIISITH ITONCK, aHAIN3, CHCTEMATH3AIHIO 1
UHTEPIPETALUI0 WH()OPMALIMU PA3THYHBIX BHIOB
U (hopM IpecTaBICHNUS;

- cO3/aBaTh TEKCThl B Pa3lUuHbIX (hopmarax c
YY4ETOM Ha3Ha4YeHUsT HH(OpMAIMM U LEJIEBOH
ayJIUTOpUH, BBIOMpass ONTHUMAIbHYIO (GopMy
IMPEACTAaBJICHUA U BU3YyaJIU3alluK,

- OLICHUBATh JOCTOBECPHOCTD, JICTUTUMHOCTDH
uHQOpPMaIlUK, €€ COOTBETCTBHE NPABOBBIM U
MOpPaJIbHO-3TUYECKUM HOpPMaM;

- HKCHOJB30BaTh CpeicTBAa HH()OPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pPELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPraHW3allMOHHBIX  3a7a4 € COOJIIO/ICHHEM

- yMeTb ONEpUpPOBATh MOHATHAMHU: pallMOHANbHAs (QYHKIIHS,
MOKa3aTeTbHas GbyHKITHSA, CTCTICHHAS GbyHKIHS,
aorapugmuyeckast (GyHKIUS, TPUTOHOMETpHUECKHE (YHKLUH,
oOpaTHble (YHKLIHH; yYMEHHE CTPOUTh IpadUKU H3YyUEHHBIX
(GyHKLUH, UCIIONB30BaTh IpauKU MPU U3YUYEHUH IPOLIECCOB U
3aBUCHUMOCTEH, MNpH pElIeHUH 3a4ad U3 JAPYrux Yy4eOHbIX
IpeaAMETOB U 3aJjau U3 PealbHOM KU3HU; BhIpaXaTh (opMyIaMu
3aBUCHMOCTH MEXK1y BEJIMUNHAMU;

- YMEThb ONEpUPOBATh MOHATUSIMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHE, HEpPaBEeHCTBO, cucrema
ypaBHEHMH ¥ HEPaBEHCTB, PaBHOCUJIBHOCTb YpaBHEHUIA,
HEPaBEHCTB M CHUCTEM, palMOHAIbHBIC, WPpALMOHAIbHbIE,
MoKa3aTesbHbIE, CTEIICHHBIE, JorapupMuyecKue,
TPUTOHOMETPUYECKHE YPABHEHHUS, HEPABEHCTBA M CHCTEMBI;
YMETh pellaTh ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIIBIO
pa3IMYHBIX IPUEMOB; pEUIaTh YpPaBHEHUS, HEPABEHCTBA M
CHCTEMBI C MapaMeTpoM; MPUMEHATh YpaBHEHHUs, HEPABEHCTBA,
UX CHUCTEMBI Ul PEUIeHUs MAaTeMaTHYECKMX 3a/ad M 3aj1ad U3
pa3IUyUHBIX 00JIacTeHl HAYKH U pealibHOM *KU3HH;

- yMeTb CBOOOJHO ONEpPUPOBAaTh MOHATUSAMM: ABHKEHHE,
napajyieNIbHblil  NIEPEeHOC, CHMMETpPUsl Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, OBOPOT, NMPeoOpa3oBaHue MoJ00Us, MOA0OHbIE
(Gurypsl; yMeTh pacro3HaBaTh paBHbIE M MOJ00HBIE (UTYPHI, B
TOM 4YHCJIE€ B TPHPOJAE, HCKYCCTBE, AapXHUTEKType; YMETh
WCTONb30BaTh ~ T€OMETPUYECKHE  OTHOWICHWS,  HaXOJIUTh
T€OMETPHUYECKHE BEIWYHMHBI (IJIMHA, YroJl, IUIONIaab, 00BEM)
IPU pEeLIeHUH 3ajJad U3 JPYTuX Y4eOHBIX NpeIMETOB M U3
peabHOM KU3HU
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TpeboBaHUt 3PrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, THUTHUEHBI, pecypcocOepeKeHHs,
IIPaBOBLIX n OTHYCCKUX HOpM, HOpM

WHGOPMAITMOHHOHN 0€3011aCHOCTH;

- BJIQJICTh HABBIKAMU DPACHO3HABAHUS W 3alIUTHI
nHbopMaIuy, WHPOPMAITMOHHON OE30MaCHOCTH
JTMYHOCTH

OK 03. IlnanupoBaTh 1
[peaTu30BBIBATh COOCTBEHHOE
podeccuonaabHOE U
ITTYHOCTHOE pa3BUTHE,
[peAPUHIMATEIBCKYIO
NesITeIbHOCTD B
podeccuoHanbHOU cdepe,
MICTI0JIb30BaTh 3HAHUS 110
(bMHAHCOBOI IPaMOTHOCTH B
[Pa3IMYHBIX )KU3HEHHBIX
CUTYyaIHUsIX

B obnacT 1yxOBHO-HPaBCTBEHHOTO BOCITUTAHMS:
-- ¢()OpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMA,
3THUYECKOTO MMOBEICHU;

- CIIOCOOHOCTb  OLEHMBAaTh  CUTyallMI0 |
MPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
- OCO3HaHWE JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOHYHMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIUTEIISM
U (W) APYTUM YJIeHAM CEMbH, CO3/IaHHI0 CEMbHU
Ha OCHOBE OCO3HAHHOTO TIPUHSTHS IIEHHOCTEH
CEMEWHOM KU3HU B COOTBETCTBUU C TPAAULIMSIMHU
Hapo10B Poccuu;

OBrnasieHne YHUBEPCATBHBIMUA PETYISTUBHBIMU
JNEUCTBUSIMU:

a) caMOOpTraHMu3aIls:

- CaMOCTOSITENILHO OCYIIECTBIISTh
MO03HABATENbHYIO NeSITENIbHOCTb, BBISIBJISITH
npo0JieMsl, CTaBUTh u (dhopMynupoBathb
coOCTBeHHbIE  3a7aud B  00Opa3oBaTeNbHOM

JIEATEIIbHOCTH U KU3HEHHBIX CUTYalUAX;
- CaMOCTOSITENIBHO COCTaBIATh IUIAH PEIICHHS
npoOyieMbl € y4eTOM MMEIOIIUXCS PECcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTeHNH;

- 1aBaTh OLIEHKY HOBBIM CHUTYallUsIM;
Croco0CTBOBaTh ()OPMHUPOBAHUIO U IPOSIBICHUIO
MIMPOKOM 3pYAMLIMU B pa3HBIX O0JACTAX 3HAHWM,
IOCTOSIHHO MOBBIIIATh CBOM 00pa3oBaTebHbIM U

- yMETb  OIEpHUpPOBaTh  IOHATHAMH.  palMOHAJIbHBIE,
UppaLMOHAJIbHEIE, IIOKAa3aTeIIbHBIE, CTEIICHHBIE,
jgorapupMuyeckre, TPUTOHOMETPUUECKHE  YPaBHEHHsS U

HEpaBEHCTBA, UX CUCTEMBI;
- yMeTb OINEpHUpPOBaTh IOHATHSAMHU: MHOTOTPAaHHHK, CEUCHHE
MHOTOTpaHHMKA, KyO, Napaienenunes, Npu3Ma, NHpamMujia,
¢urypa M TMOBEPXHOCTh BpALICHUS, LWIMHAP, KOHYC, IIap,
cdepa, cedeHuss (UTypsl BpalIeHUs, IIOCKOCTh, KACAIOIIASCS
cdepsl, TUIUHIPA, KOHYCA, IUIOMAb IIOBEPXHOCTH MHPAMHUIBL,
MPU3MBI, KOHYyCa, LWIMHApA, IUIOMAAb cdepsl, o0beMm Kyoa,
NPSMOYTOJIBHOTO — Mapaulesienunesia, NHpaMHJbl, PU3MBI,
LWINHPA, KOHYCA, I1apa; yMEHHE U300pakaTh MHOTOIPaHHUKU
U TIOBEPXHOCTH BPAILIEHUS, UX CEYEHUS OT PYKH, C MOMOIIBIO
YEpPTEKHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX CPEICTB; YMETb
pacro3HaBaTh ~ CHMMETPUIO B IIPOCTPAHCTBE;  YMETh
pacno3HaBaTh PaBUJIbHbIE MHOTOIPAaHHUKHY;

- YMETh ONEpPUPOBATh MOHATUSAMHU: HPSIMOYrojibHAs CUCTEMA
KOOpJUHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaJIIPHOE IPOU3BEICHUE, YIoJl MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, INPOM3BEJIEHHE BEKTOpPA HAa 4YMCJIO; HAXOAMUTh C
MIOMOIIBIO U3YyUYEHHBIX (POPMYII KOOPAUHATHI CEpeIMHBI OTPE3Ka,
paccTosiHie MEXKAY IByMs TOUKaMH
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KYJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPHUEMbl pepICKCUN Uil OLEHKU
CHUTYyaluu, BEIOOpA BEPHOTO PELICHUS;

- yMETh OLIEHUBaTh pPHUCKU M CBOEBPEMEHHO
IPUHUMATh PELIEHMS 110 UX CHUYKEHUIO;

OK 04. Db dexTuBHO
B3aMMOJICHICTBOBATh U paboTaTh
B KOJUIEKTHBE U KOMaH[IE

TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITENILHOCTH U CaMOOIPEETICHHUIO;
-OBJIa/ICHUE HaBBbIKAMHU y4ueOHO-
UCCJIEI0BATENbCKOW, MPOEKTHOW W COLMAIBbHOMN
JESTEIbHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JIEHCTBUSIMMU:

0) COBMECTHAsI IESATEBHOCTD:

- MOHUMaTb M HCIOJIb30BAaTh IPEUMYILECTBA
KOMaH/JHON U HHAUBUYAJIbHON pabOThI;

- NPUHUMATH LU COBMECTHOM JI€ATENBbHOCTH,
OpPTraHW30BHIBATh M KOOPAMHUPOBATH ACUCTBHSA TIO
€¢ JOCTIKCHHUIO: COCTaBIATh IIJIaH JIEHCTBHM,
pacrpeiensitb  pojid € y4€TOM  MHEHUH
YYaCTHUKOB OOCYXAAaTh Pe3yabTaThl COBMECTHOM
paboTsI;

- KOOpPAMHHUPOBATH M BBINOJHATH paboTy B
YCIOBUSIX peayIbHOrO, BUPTYaJILHOTO U
KOMOMHHMPOBAHHOTO B3aMOJIEUCTBUS;

- OCYILECTBISATh MO3UTHUBHOE CTpPATErnuyecKoe
MOBEJICHUE B PA3JIMYHBIX CUTYAlLUsIX, MPOSIBIATH
TBOPUYECTBO u BOOOpaXkeHue, OBITH
WHUIIMATHBHBIM.

OBnasieHne YHUBEPCATBHBIMUA PETYISTUBHBIMU
JIEUCTBUSAMMU:

- yYMETh OIEpUpOBaTh MOHATUAMHU: CIyYalHBI OIBIT U
cilyyaifHoe COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS; YMETh
BBIUUCIIATh BEPOSATHOCTh C HCIOJIB30BAHHUEM TIpapUUecKUX
METO/IOB; IPUMEHATh (OPMYJIBI CIOKEHHS M YMHOXCHHUS
BEPOSITHOCTEH, KOMOMHATOpHbIE (akTbl U (GopMyasl mpU
pELICHUU 3a/la4; OLIEHUBATh BEPOSITHOCTU pEalIbHBIX COOBITHIA;
3HaKOMCTBO CO CIy4allHbIMU BEJIMYMHAMH, YMEHHE MPHBOAHUTH
MIPUMEPBI MPOSIBICHUS 3aKOHA OOJBLIMX YHCEN B MPUPOIHBIX H
OOIIIECTBEHHBIX SBICHUSIX;

- YMeTb CBOOOJHO ONEPHUPOBAThH MOHATUSMHU: CTENEHb C IEIBIM
nokaszaTejeM, KOPEHb HaTypaJlbHOW CTENEeHH, CTENeHb C
pallMOHANBHBIM TIOKa3aTelleM, CTENeHb C JEeHCTBUTEIbHBIM
(BemiecTBEHHBIM) TOKa3aTeseM, Jorapupm dYucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- yMEeTh CBOOO/IHO ONEPHUPOBAThH MOHATUAMU: TpapuK QyHKIMH,
oOpatHas  (QyHKIWSA, KOMIO3WIMS  (YHKIUH, JWHEHHAs
¢GbyHKuuMs, KBampaTtuuHas (YHKIMS, CTENeHHas QYHKIUS C
LEeNbIM  TOKa3aTeleM,  TPUTOHOMETPUYECKHe  (PYHKIUH,
oOpaTHBbIE TPUTOHOMETpPHYECKHE (YHKIMHU, IOKa3aTelbHas W
aorapupmuyeckas  (QyHKIMHM; yMETb CTPOUTh  TIpaduku
(yHKIMH, BEIIOJIHATH PeoOpa3oBaHus rpaukoB (QyHKIIHIA;

- yMETh WHCNOJIb30BaTh Tpaduku (QYyHKOMHA I8 HU3ydeHHsS
MIPOIIECCOB M 3aBUCHUMOCTEW NpPU PELICHWH 3a/1ad U3 JPyTUX
y4eOHBIX TIPEAMETOB W W3 peanbHOM JKHU3HHU; BBIPAXKATbH
(opMynaMu 3aBUCUIMOCTH MEKIY BETMUNHAMU;

- CBOOOZHO OIEPUPOBATh MOHATUSAMH: UYETHOCTh (DYHKIHH,
NEPUOJUYHOCT  (DYHKIMM,  OTPAaHUYEHHOCTb  (YHKIUH,
MOHOTOHHOCTb (DyHKIIMH, 3KCTpEMyM (PyHKIMH, HAUOOJbILEE U
HaVMEHblIee 3Ha4yeHUs (YHKIMUM Ha HPOMEKYTKE; YMEThb
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MPOBOAMTD UCCIIEIOBaHUE (DYHKIUY;
- yMETh HCIIOJIb30BaTh CBOWCTBA W Tpaduku (YHKIUHA IJIs
pelleHus] ypaBHEHM, HEPAaBEHCTB W 3aJay C MapamMeTpamy;
n300paxaTh Ha KOOPIUHATHOHN TUIOCKOCTH MHOKECTBA PEIICHUI
ypaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 05. OcymiecTBIsITh YCTHYIO
1 MTICEMEHHYIO KOMMYHUKAITUIO
Ha TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoii @enepainu ¢
[yaeToM 0cOOEHHOCTEH
COLIMATBLHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o6nacTr 5cTeTHYECKOrO BOCIIUTAHUS:

- DCTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUas
ACTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpYECTBa, CIIOpTa, Tpyda H OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCHPHUHUMATh Pa3IMYHBIC BUIBI
UCKYCCTBa, TpPaJWLMKW M TBOPYECTBO CBOEr0 M
JPYTUX HApOJOB, ONIYIIaTh SMOIMOHAIBHOE
BO3JICHICTBHE UCKYCCTBA;

- YyO©XKICHHOCTh B 3HAYMMOCTH [UISI JIMYHOCTH H
obmiecTBa OTCYCCTBEHHOI'O u MHPOBOTO
WCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIMN U
HapOJIHOTO TBOPUYECTBA,

- TOTOBHOCTb K CaMOBBIPXKEHUIO B PA3HBIX BUAAX

UCKYCCTBa, CTPEMJICHHE TMPOSBIATH KauecTBa
TBOPYECKOH JIMYHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHMKATUBHBIMU JIE€HCTBHAMHU:

a) oOIeHue:

- OCYIIIECTBJISATh KOMMYHHKAIIMH BO Bcex cdepax
SKU3HH,

- pacrio3HaBaThb HeBep6aJ'IBHLIC cpeacTtBa
O6H1€HI/I5[, IIOHHUMATh 3HAYCHHEC COLHAJIbHBIX
3HAKOB, pacro3HaBaTb IPEANTOChUIKA

KOH(JIMKTHBIX CUTYallui ¥ CMATYATh KOH(IIUKTHI;
- pa3BEepHYTO U JIOTMYHO H3JIaraTb CBOKO TOYKY
3pEHMS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

- YMETh ONEPHPOBAThH MOHATUSIMH: CpeHEe apUPMETHIECKOE,
MeauaHa, HauOoJpllee ¥ HAMMEHBIIEE 3HAYCHHS, pa3Max,
JMCIIEpCUs, CTaHAApPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YyMEHHE  H3BJE€KaTb,  HMHTEPIPETUPOBATH  WHGOpPMAIHIO,
NpEICTaBICHHYI0 B TaOnuIax, Ha JAMarpammax, Trpadukax,
OTPaXKAIOIIyI0 CBOMCTBA pEaJbHBIX IPOLIECCOB M SIBICHHIA;
NPEICTaBIATh HHPOPMAIIMIO C TTOMOIIbIO TAaOJIUI U AHarpamm;
UCCIIeIOBaTh CTAaTUCTHYECKHE JaHHbIE, B TOM 4YHCIE C
MpUMEHEHHUEM IrpaUIecKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;
- YyMEeTh ONEpPUPOBATH MOHATHAMHU: TOUYKA, MPsSMasi, TNIOCKOCTb,
MIPOCTPAHCTBO, JABYI'PAHHBIM Yrojl, CKPEIIMBAIOIINECS TPSMBIC,
Napaielb-HOCTh W MEPHeHAMKYISAPHOCTh  NPSAMBIX |
IJIOCKOCTEH, yrojl MeXIy MPsIMBIMH, YTOJl MEXKIY HpSIMON |
MJIOCKOCTBIO, YTOJ MEXIY MIOCKOCTSMH, PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXIy MpPSIMBIMH, PACCTOSHHUE
MEX/Ty TIOCKOCTSIMU;

- YMETh UCTIOIBH30BaTh MPHU PEUICHUH 3a/1a4 N3ydeHHbIE (DaKThI 1
TEOpPEMbI TUIAHUMETPHUHU; YMEHHE OIICHUBATh Pa3Mepbl OOBEKTOB
OKpY’KaroIlero Mupa

[1K 1.2. Opranu3oBbIBaTh
[IPOLIECCHI CKIaAUPOBAHUS U
rpy3onepepadoTKH Ha CKIIajie.

B yactu Tpya0BOro BOCIIUTaHUS:
- TOTOBHOCTH K TpPYAYy, OCO3HAHHE IIEHHOCTH
TPYIOITIOOUS, - UHTEpEC K pas3audHbIM cepam

- CBO60)IHO OIICPHUPOBATH ITOHATHUAMU: PALIMOHAIIBHOC YUCIIO,
OeckoHEUHast nepuoanvcCKas ,[[p06b, IMPONLCHTHI,
HppauOHAJIIBHOC 4YHCJIO, MHOXCCTBA pallMOHAJIBHBIX U




35

npoeCCHOHATIBHON AEATENbHOCTH, CBA3aHHBIM
C MaTEMaTUKOU U €€ IPUIOKEHUSIMH,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BBHIOOP
Oynymeidt  mpodeccuu W peali30BHIBATH
COOCTBEHHBIE )KU3HEHHBIC TIAHBbI,

-TOTOBHOCTb U CIOCOOHOCTh K
MaTeMaTU4ecKOMY 00pa3oBaHUIO u
caMoO0Opa30BaHUIO HA NPOTSDKEHHH  BCEH
KH3HH,

-TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEIICHHU
NPaKTHYECKUX 3amay MaTeMaTH4ecKou
HaIpaBJICHHOCTH;

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBaTCJIIbHbIMHU HeﬁCTBHHMH:

a) 0a30BBIC UCCIIEIOBATEILCKUE CHCTBHSL:

- UCTIOJTb30BATh BOTIPOCHI Kak
UCCIIEIOBATEIbCKUI  MHCTPYMEHT IO3HAHMA,
(GopMynmHpoBaTh  BOIPOCHL,  (PUKCHPYIOIINE
OpOTHBOpEYHe, MNpobieMy,  YyCTaHABJIMBATh
HUCKOMOE W J1aHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

- IPOBOJIUTH CAMOCTOSITENILHO CIIIIAHWPOBAHHBIN
HKCIEPUMEHT, UCCIIEIOBAaHUE IO YCTAHOBJICHUIO
OCOOCGHHOCTEH  MaTeMaTU4YeCKoro OOBeKTa,
SIBJICHUS, IPOIecca, BBIABICHUIO 3aBUCUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

- CaMOCTOATENBHO (POPMYJINPOBATH 00OOIIEHUS
U BBIBOJBI 10 pe3yabTaTaM TMPOBENEHHOTO

JEUCTBUTENBHBIX YMCEN, MOAYNIb JACHCTBUTEIBHOIO YHUCIA;
MPUMEHSTH JAPOOH M MPOLEHTHI JJS PEHICHUS MPUKIIATHBIX
3aJa4 U3 pa3IMyHbIX OTpaciel 3HAHUHM U peaJbHON KU3HHU;
OPUMEHATh  NPUOMIDKEHHBIE  BBIYMCICHHUSA,  IpaBUIIA
OKpYTJIEHUs, NMPUKUAKY M OLEHKY pe3ysbTaTa BbIYHUCICHUH;
CBOOOJHO OMNEpUPOBaTH MOHATHUEM: CTENEHb C LEJIBIM
II0Ka3aTejaeM, HUCMOJIb30BaTh MHOAXOMALIYI0 (opMy 3alucu
JEHCTBUTENBHBIX YUCEI JUISl PELLIEHUS IPAKTUYECKUX 3a1a4 U
NpEeACTaBICHUs JJaHHBIX; CBOOOJHO ONEPUPOBATh IMOHATHEM:
apu(METHUECKUI KOpEeHb HATYpaIbHOW CTENEeHH; CBOOOIHO
ONEpUpPOBATh  IOHATHUEM: CTENEHb C  PalUOHAJIBHBIM
I0Ka3aTeseM; CBOOOJHO OIIEpPUPOBATH MOHATUIMU: JIOTapupM
qucia, AECATUYHbIE U HAaTypalibHbIEe JIOrapu(Mbl; CBOOOIHO
ONEpUPOBaTh IOHATHSIMU: CHHYC, KOCHHYC, TaHIEHC,
KOTAHI'€HC YHMCJIOBOTO apryMEHTa; ONEepUpOBaTh MOHATHUAMU:
apKCUHYC, apKKOCHHYC U apKTaHT'€HC YHCIIOBOTO apryMEHTa;
- cBOOO/IHO ONEpUPOBaTh MOHATUSAMHU: HATypalbHOE M LIEI10€
YHCII0O, MHOXECTBA HATypalbHbIX M  LENbIX YHCE,
UCIIOJB30BaTh IPU3HAKU AenuMOCTH 1Henblx uucesn, HO/]
n HOK HaTypanpHbIX uncen AJis peuieHus 3aj1ad, IpUMEHATh
anroput™  EBkimaa; cBoOOAHO oONepUpOBaTH MOHATHEM
ocTaTKa MO MOAYNIO, 3allMChIBaTh HATypajbHBIE YHUCIA B
Pa3JIMYHBIX TMO3ULIUOHHBIX CHUCTEMAaxX CUHCIIEHUS; CBOOOIHO
OTIEpUPOBAThH MOHATUSAMHU: KOMIIJIEKCHOE YHCIIO U MHOYKECTBO
KOMIUIEKCHBIX YMCEJl, TPECTABIATh KOMIUIEKCHBIE YHCIa B
anredpanvyeckol ¥ TPUTOHOMETPUUECKON (opMe, BHITIOTHATh
apupMeTHYeCKHe OmepalMu C HUMH M U300paxkaTb Ha
KOOPJMHATHOM MJIOCKOCTH;

HabMoIeH s, HCCIIEIOBAaHNUAA, OILICHMBATH - CBOOOAHO  ONEpPUPOBaTb  OCHOBHBIMH  MOHSATHSIMU
HAOCTOBCPHOCTDH MOJYUCHHBIX  PE3YJIbTATOB, CTEpEOMETPUN IpPH pPEHICHUM 3a7ad W INPOBEACHUU
BBIBOJIOB M 000011eHNI; MaTeMaTHUYECKUX  PACCY)KIACHUM; IPUMEHATh  AKCHOMBI
- NPOrHO3HMPOBATHL  BO3MOJXKHOC  Pa3BUTHUC CTCPCOMETpHH MW CICACTBUSI N3 HHUX IIPH PCHICHUM
nponecca, a TaKXKE BbIABUTATH IPCATIONIOKCHUA TeOMETPHUECKUX  337ay; KIacCH()UUUPOBATh B3aUMHOE
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0 €ro pa3BUTHUHU B HOBBIX YCIOBUSX;

0) coBMeCTHasl I€SITEIIbHOCTD:

- NOHMMATh W WCIOJb30BaTh MPEUMYILECTBA
KOMaHTHOW W WHAWBUAYaJbHOW paboThl TpU
pelieHuy Y4eOHBIX 3a/Jay, MPUHUMATH Ielb
COBMECTHOM  JIE€ATENIbHOCTH,  IUIAHUPOBATH
OpraHU3aIHIo COBMECTHOM paboThl,
pacripenenarb BuUIbl pabOT, IOTOBApUBATHCH,
o0cyxJaTh TMpOLECC W pe3ylnbraT paboThl,
0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

- Yy4acTBOBaTh B TIPYIMOBBIX (opMax pabOThbI
(oOcyxnenus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbI» W HHBIE), BBIIIOJHATH CBOIO YacTh
paboThl ¥ KOOPJIMHUPOBATH CBOM JCHCTBHUS C
JpYrUMU  WIEHAMH  KOMAaH[bl, OLICHUBATH
KaueCcTBO CBOETO BKJaJa B OOLIMN MPOAYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM yUaCTHUKAMU
B3aWMO/JICUCTBUA.

OBnaseHne YHUBEPCAIBHBIMU PEryJISATUBHBIMU
JIeWCTBUSAMU:

B) CAMOOpTaHHU3AIIHS:

- COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 33/1a4H,

- BbIOMpaTh CHoco0 pemieHUS ¢ Y4ETOM
HMEIOIINXCS pecypcoB u COOCTBEHHBIX
BO3MOXKHOCTEH,

- apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pelieHui ¢ yuéToM HOBOM HH(pOpMaLUu.

pacroyio’)keHHe NPsSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJHO ONEpPUPOBATh MOHATUAMH, CBSI3aHHBIMU C YIJIaMU B
IIPOCTPAHCTBE: MEXAY NPSIMBIMU B IPOCTPAHCTBE, MEXAY
IOPSAMOM U INIOCKOCTBIO; CBOOOJHO ONEPUPOBAThH MOHATHUAMU,
CBSI3aHHBIMH C MHOTOIpaHHMKaMH; CBOOOJHO pPacro3HaBaTh
OCHOBHBIC BHJIbl MHOIOTPAaHHUKOB (IIpU3Ma, MUPaMUAA,
NPSIMOYTOJIBHBIN TMapajuienenunesn, Ky0); KiacCupuIupoBaTh
MHOTOI'paHHMKH, BbIOMpas OCHOBaHMS Ul Kiaccu(UKaluy;
CBOOOJHO  ONEpUPOBATh  TOHSATHSIMH, CBS3aHHBIMH  C
CEUEHHEM  MHOIOI'PDAaHHUKOB  IIJIOCKOCTBIO;  BBINOJIHATH
napasuieIbHOE, LIEHTPAJILHOE U OpTOrOHAJIbHOE
OPOEKTHUpPOBaHUWE (QUIYp Ha  IUIOCKOCTb,  BBINOJHATH
U300paxeHus: (QUIyp Ha IUJIOCKOCTH; CTPOUTb CEUEHUs
MHOTOIPAaHHMKOB ~ Pa3JIMYHBIMH  METOJaMH, BBINOJIHATh
(BBIHOCHBIE) TUIOCKHME YEepTeXH M3 PHUCYHKOB IPOCTHIX
00BbEMHBIX (GUTYp: BUI CBEpXY, COOKY, CHH3Y; BBIUUCIATH
IUIOU[aM  TIOBEPXHOCTEM  MHOTOTpaHHUKOB  (Tipu3Ma,
nUpammia), FreOMETPUUECKUX Tel C MpUMEHEHHEM (HopMyl;
CBOOOZHO  ONEpUpPOBaTh  IMOHATUSAMHU: CHMMETpPUS B
IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTP,
OCh H IUIOCKOCTh CHMMETPHH  (QUTYpBI; CBOOOJHO
OIIEpUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMM BEKTOPAM M
KOOpJMHATaM B IPOCTPAHCTBE; BBINOJHATH JCHCTBUS HaJ
BEKTOpaMM;  pewmarb  3aJaud  Ha  JI0OKa3aTelIbCTBO
MaTeMaTHYeCKHX OTHOIIEHUH u HaXO0XJCHHE
TFEOMETPUUECKUX BEJIWYHMH, NPUMEHS H3BECTHBIE METOMbI
MpU pEeHIeHUH MaTeMaTHYeCKUX 3a7ad MOBBIIIEHHOTO U
BBICOKOTO YpPOBHSI CJIO)KHOCTH; IPUMEHATH MPOCTEHIINE
MPOrpaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBl IIpM  pEIIEHUH CTEPEOMETPUYECKHMX  3a/ay;
W3BJI€KaTh,  NpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH
MHPOpPMAIMI0O O  TNPOCTPAHCTBEHHBIX  T'€OMETPUYECKHX
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(durypax, NpenCTAaBICHHYIO Ha 4YepTekaX HM PHUCYHKaX;
MPUMEHSATH MOJYYCHHBIE 3HAHUS HA IPAKTHKE: CPAaBHUBATH U
AQHAJIM3UPOBATh PEAIbHBIC CUTyallMU, MPUMEHSITh U3yUYCHHbBIC
MOHATUS B MPOLIECCE IIOUCKA PEIICHUS MaTeMaTHYECKH
chopMyTUPOBAaHHON MPOOJIEMBI, MOJICITUPOBATh pPEATbHBIC
CUTyallUH Ha SI3bIKE T€OMETPHUH, UCCIEI0BATH NOCTPOCHHBIE
MOJIEIM C HCIOJIb30BAHUEM TE€OMETPUYECKUX TMOHITHH H
TEOpeM, ammapara ajreOpbl, perarh MPAKTUYSCKUE 3aJ[auH,
CBSI3aHHBIE C HAXOXJIEHHUEM TIE€OMETPUUYECKUX BEJIUYUH;
UMETh TIPEJCTAaBJIICHUsS 00 OCHOBHBIX OJTamax pa3BUTHUS
FeOMETPUM KaK COCTaBHOM YacTH (yHIaMEHTa pa3BUTHUA
TEXHOJIOTHI;

- CBOOOJHO OINEpUpPOBaTh TOHATHSAMH, CBSI3AHHBIMH C

HWIAHAPUYECKOM, KOHUYECKOU u chepudeckoit
MOBEPXHOCTSAMHU, OOBSICHATH CHOCOOBI
MOJTYYSHUS;0NIEPUPOBATHh TTOHATUSIMU, CBI3aHHBIMU C TEJIaMU
BpalICHUS: HUAJTUHAPOM, KOHYCOM, coepoii u

[IapOM;pacro3HaBaTh Teja BpamleHus (OWIMHIDP, KOHYC,
chepa u map) u OOBACHATH CMOCOOBI TOJY4EHHUS Tel
BPAICHUS;KIIACCH(PUIINPOBATh  B3aUMHOE  PACIOJIOXKECHHE
chepbl M IUIOCKOCTH;BBIYMCIATH BEJIUYMHBI 3IIEMEHTOB
MHOTOTPAaHHHKOB W TeJ BpameHus, OOBEMBI W TUIOMIAAN
MOBEPXHOCTE ~ MHOTOIPAaHHMKOB M Tel  BpAaLICHHUS,
T€OMETPUYECKUX TeJI C NpUMEeHeHuEeM (HOopMyI;CBOOOTHO
OIEepHPOBATH NOHATHSIMM, CBI3aHHBIMU C KOMOWHAIUSIMU TEI
BPAIICHUS. © MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIIMCAaHHBIN B
chepy M ONUCAHHBIH OKOJIO cdepsl, cdepa, BIOUCAHHAST B
MHOTOTPpAaHHWK  WJIM  TeJIO  BpalleHWs;  BBIYUCIATH
COOTHOIIEGHUS MEXAYy IUIOMaJsIMU  TOBEPXHOCTEH U
00béMamMH MOAOOHBIX TeJ; U300pakaTh U3ydaeMble (QUTYPBHI,
BBINOJIHATH (BBIHOCHBIE) IIJIOCKHE YEpPTEeKU W3 PUCYHKOB
MPOCTBIX OOBEMHBIX (UIYp: BUI CBEpXy, COOKY, CHHU3Y,
CTPOUTH CeUeHHsI TeJ BpaIlCHUS; U3BJICKATh,
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MHTEPIPETUPOBATh M MPEeoOpa3oBbIBaTh HHGPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX ¢burypax,
MPEJICTABICHHYI0 Ha 4YepTeXaX W pPHCYHKax; CBOOOIHO
OIIEPUPOBATH IIOHATUEM BEKTOP B IPOCTPAHCTBE; BBINOJIHATH
ONEpalMK HaJl BEKTOPaMH; 3aJaBaTh IJIOCKOCTh YPABHEHUEM
B JICKapTOBOM CHUCTEME KOOPJAMHAT; PEIIaTh T€OMETPUYECKUE
3a/layd  Ha BBIYMCJIEHUE YIVIOB MEXIYy IMpPAMBIMA U
IJIOCKOCTSIMHM, BBIYMCIIEHUE PACCTOSHUM OT TOYKU J0
IJIOCKOCTH, B  LEJIOM, Ha NPUMEHEHUE BEKTOPHO-
KOOpJMHATHOIO  METoJa IMpU  pPELIEHUH;  CBOOOIHO
ONEpPUPOBATh MOHATUSIMHU, CBSI3AHHBIMU C JBUKEHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBH)KCHUM; BBINOJIHSITh
M300paXeHUs MHOTOIPAaHHUKOM M TeJl BpalleHHUs Mpu
[IapaJUIEJIbHOM ~ IIEPEHOCE,  LEHTPAIBHOM  CHUMMETPHH,
3epKaJIbHOW CUMMETPHUH, IMpPU IOBOPOTE€ BOKPYI MPSAMOU,
npeoOpa3oBaHus nmo100ust; CTPOUTH cedyeHust
MHOTOTPaHHUKOB M TE€Jl BpAIICHHS: CEYEHMs] LWIMHIpA
(mapannenbHO W NEPIEeHAUKYISIPHO OCH), CEYEHMsI KOHyca
(mapasutebHOE OCHOBAHMIO U MPOXOJSIee Yepe3 BEepIINHY),
CEYEeHM I1apa; UCIOJIb30BATh METO/bI IOCTPOCHUS CEYEHUM:
METOJ CIEA0B, METOJ BHYTPEHHErO MIPOCKTUPOBAHUSA, METO
IIEPEHOCA CEKYIEH INIOCKOCTH; TOKa3bIBaTh T€OMETPUYECKUE
YTBEP)KICHUSI; MPUMEHATh TeoMeTpuueckue (akTel s
pelIeHUsT CTEPEOMETPUYECKHMX 3a4ad, IPEeAnoararoniux
HECKOJIBKO WIaroB pEIIECHHs, €CIU YCJIOBUS NPUMECHEHUS
3aJaHbl B SBHOM M HEIBHOW (¢opme; pemiaTh 3ajadyd Ha
JI0Ka3aTeJIbCTBO MaTEMaTHYECKHUX OTHOIIEHUH u
HaxOXKJICHHE  TEOMETPUYECKHX  BEIWYMH;  IPUMEHSATH
IIPOrPaMMHBIE CPENICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBl IIPM  PEIICHHMM CTEPEOMETPUYECKUX  3a]1ay;
MPUMEHATH TMOJYYCHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATH,
aHAIM3MpPOBaTh M OLICHMBAaTh  peajbHbIE  CUTYyalluH,
IIPUMEHSTh W3YYEHHBIE IOHSATHS, TEOPEMBI, CBOWCTBA B
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nporiecce MIOUCKA pereHus MaTeMaTHYECKU
chopMyIIUpPOBaHHON TMPOOIEMBI, MOACIUPOBATH peaTbHbIC
CUTYaIlMHd Ha SI3bIKE TEOMETPUH, UCCIIENIOBATh MOCTPOCHHBIC
MOJICJIA C KCIOJIb30BAHHEM T'€OMETPUYCCKHX MOHITUH U
TEopeM, armapara ajareOpbl, penarb MPaKTHYeCKHe 3a1aqH,
CBSI3aHHBIC C HAXOXKICHUEM TI'E€OMETPUYCCKUX BEJIHUMNH;
UMETh TIpPEJCTaBICHUST 00 OCHOBHBIX OJTamax pa3BHTHUS
rEOMETPHHM KaK COCTaBHOW YacTH (yHJaMEHTa Pa3BHTHS
TEXHOJIOTHH.

[1K 3.1. [lnanupoBats,
[I0IrOTaBIUBATH U
OCYIIECTBIIATH IPOLIECC
[IEpPEeBO3KHU IPY30B.

B gactu Tpy10BOTO BOCIIUTAHHUS:

- TOTOBHOCTh K TPYyIy, OCO3HAHHUE IIEHHOCTH
TPYAOIIO0US, - UHTEPEC K Pa3iIuyHbIM chepam
npoeCCUOHATLHON JCATEIBHOCTH, CBA3aHHBIM
C MaTEMaTUKOU U €€ MPUIOKEHUSIMH,

-yMEHHE  COBEpIIaTh OCO3HAHHBI  BBIOOP
Oynymei  mpodeccCuu HW  peallu30BBIBATh
COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

-TOTOBHOCTH u CIOCOOHOCTh K
MaTeMaTHYeCKOMY 00pa3oBaHUIO u
caMo00pa3oBaHUI0O HA MPOTSIKEHUH  BCe
JKU3HH,

-TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B PCUHICHUHA

MIPaKTUYECKUX 3a1a4 MaTeMaTU4eCKOn
HaIlPaBJICHHOCTH;
OBnanenune YHHUBEPCAIbHBIMU yueOHBIMU

NIO3HABATEIEHBIMH AEHCTBUSMH:

a) 6a30BbIe UCCIIE0BATEILCKUE NEHCTBUS:

- HCITOJIb30BaTh BOITPOCHI KaK
UCCIIEIOBATEIbCKUA  MHCTPYMEHT II03HAHUS,
dbopMynupoBaTh  BOIPOCHL,  (PUKCUPYIOLIHE
OpOTHBOpEYHe, MNpobieMy,  YyCTaHaBJIMBATh
HMCKOMOE M JIaHHO€, (OpPMHUPOBATH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULMIO, MHEHMUE;

- CBOOOZIHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHUCIIO,
OeckoHeuHast NEPUOANYECKAs IpoOb, IIPOLIEHTBHI,
UPPALMOHAJIBHOE 4YHMCJIO, MHOXECTBA pPAlUUOHAIBHBIX U
JNEHUCTBUTENBHBIX YUCEN, MOIYJb ACUCTBUTEIBHOIO 4YHCIIA;
NPUMEHSTH JIPOOM W MPOLEHTHI JUISl PEIICHUS MPUKIIAIHBIX
3a/a4 M3 pa3iIM4YHbIX OTpaciedl 3HAHUM U PEaJbHOU KU3HU;
MNPUMEHATh  NpUONMMKEHHBIE  BBIYMCIEHUS,  IIpaBHIIa
OKpYIJICHUS, IIPUKUIKY U OLICHKY pe3yJibTaTa BBIYUCIICHUM,;
CBOOOZHO OIEpUpPOBaTh IOHATHEM: CTENEHb C IEJIbIM
IoKa3aTesjaeM, HUCMOJIb30BaTh MOAXOMALIYI0 (opMy 3arucu
JENUCTBUTEIIBHBIX YHCEII IS PEUICHUS NMPAKTUYECKUX 3a]1a4 U
NpEeCTaBICHUs JJaHHBIX; CBOOOHO OMEPUPOBATh MOHATHEM:
apudmeTHyecKuil KOpeHb HaTypaJlbHOM CTENeHH; CBOOOIHO
ONEpUPOBATh  IOHATHUEM: CTENEHb C  PALMOHAIBHBIM
MOKa3areseM; CBOOOIHO ONEpUPOBATh MOHATHAMHU: JIOTapupM
qucia, AECATUYHbIE W HAaTypallbHbIE JIOTapu(Mbl; CBOOOIHO
ONEpUpPOBaTh MOHATUSAMHU: CHHYC, KOCHHYC, TAaHIEHC,
KOTAaHI'€HC YUCJIOBOI'0 apryMEHTa; ONEPUPOBATH MOHATHUAMU:
ApPKCUHYC, ApPKKOCUHYC U ApKTAHT€HC YUCIIOBOTO ApIryMEHTA;

- cBOOO/IHO ONEpUPOBaTh MOHATHAMU: HATYpalIbHOE M LIEI0€
YUCJIO, MHOXECTBA HATYPAJIBbHBIX W  LEIBIX YHUCEN,
HCIIOJIb30BaTh MPU3HAKU AeIuMOCTH 1enbix uucen, HOJ]
n HOK HaTypanpHBIX 4ncen AJis peuieHus 3aj1a4, IpUMEHITh
anroput™M  EBkimzia; cBoOOJHO oOnepUpoBaTh MOHATHEM
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- IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBII
HKCIIEPUMEHT, UCCJIEIOBAHUE IO YCTAHOBJICHUIO
OCOOCHHOCTEl ~ MaTeMaTH4ecKoro  0OBbeKTa,
SIBJICHMSI, TIPOLIECCA, BBIABJICHHUIO 3aBUCHUMOCTEH
MeX1y 00bEKTaMH, SIBICHUSIMU, POLIECCAMU;

- CaMOCTOATENBHO (POPMYIUPOBATH 000OIIEHUS
U BBIBOJABI IO pe3yjbTaTaM IPOBEAEHHOTO
HaOJII0/IeHuS, HCCJICI0BAHMS, OIICHUBATH
JIOCTOBEPHOCTh ~ IOJIYYEHHBIX  PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

- TIPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE
Mpoliecca, a TaKK€ BBIIBUTATH MPETOIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCJIOBUSX;

0) cCOBMECTHasl I€SITEIIbHOCTD:

- NOHMMATh W HCIOJb30BaTh MPEUMYILECTBA
KOMaHJAHOW W WHIUBUAYyalbHOW pabOThl Npu
pelieHnr Y4eOHBIX 3a/Jay, MPUHUMATH IIelb
COBMECTHOM  JI€ATENIbHOCTH,  IUIAHUPOBATh
OpraHU3aIIo COBMECTHOM paboThl,
pacripefienaTb BUIBI pabOT, OTOBApUBATHCH,
oOcyXJaTh TpOLECC W pe3ylnbraT paboThl,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

- Yy4acTBOBaTh B TPYIMOBBIX (hopMax pabOThHI
(oOcyxnmeHnus, OOMEH MHEHHH, «MO3TOBbIE
MITYPMBI» W WHBIE), BBINOJHATH CBOI YacCTh
paboTBl U KOOPJAWHUPOBATH CBOW JICUCTBUS C
JPYrUMU  YI€HAMH  KOMAaH[bl, OIICHUBATH
KaueCcTBO CBOETO BKJaJa B OOUIUH MPOAYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM yUACTHUKAMU
B3aUMOJICHCTBUSL.

OBnaneHne YHUBEPCAIBHBIMUA PETYJISATUBHBIMU
JIEUCTBUAMMU:

B) CaMOOpPTaHU3aIUS:

ocTaTka IO MOJYJII0, 3alMChIBaTh HATypaJlbHblE 4YKCIa B
Pa3IMYHbIX NO3ULMOHHBIX CHUCTEMAax CUYUCIIEHHS; CBOOOIHO
OINIEpUPOBATH MOHITUAMHU: KOMIUIEKCHOE YUCIIO U MHOKECTBO
KOMIUIEKCHBIX YMCEJI, IPEJCTABIATh KOMIUIEKCHBIE YHCia B
asireOpanyeckoil 1 TPUrOHOMETPUYECKOH (hopMe, BBINOJIHATh
apudmeTnueckue omepanu ¢ HAMH W Hu300pakaTh Ha
KOOPJMHATHOM IJI0CKOCTH;

- cBOOOJHO  ONEpPUPOBATH
CTEpEOMETPUU TPU  pEIICHUU
MaTeMaTUYECKUX  PACCYKJIECHUH; TMPUMEHATh  AKCHOMBI
CTEpEOMETpUH M  CIEACTBHS U3 HUX HpPU  pEIICHUU
TEOMETPUUECKUX  3a7ay; KiIaccu(UUIUpOBaTh B3aUMHOE
pacIoyio’)keHre MPsAMBIX B INPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B HPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATh MOHATUAMH, CBSI3aHHBIMU C YIJIaMU B
MPOCTPAHCTBE: MEXAY NPSIMBIMU B TNPOCTPAHCTBE, MEXAY
OpSMOM U TUIOCKOCTBIO; CBOOOJHO ONEPUPOBAThH MOHATHUIMU,
CBSI3aHHBIMU C MHOTOTpaHHHMKaMH; CBOOOJHO pacro3HaBaTh
OCHOBHBIE BHJIbl MHOTOTPAaHHUKOB (MpH3Ma, MUPaMUAA,
MPSIMOYTOJIbHBIN Napajuienenunes, Kyo); kiaccupuuupoBaTh
MHOTOIpaHHHMKH, BbIOMpas OCHOBaHMA Ui Kiaccu(UKaluy;
CBOOOZHO  ONEpUpOBaTb  MOHATHUSIMHM, CBSI3AHHBIMH  C
CECUEHUEM  MHOTOTPAaHHUKOB  IUIOCKOCTBIO;  BBIIIOJIHATH
napaJuiesibHoe, LEHTPAIBHOE U OpTOTrOHAJIbHOE
MPOEKTUPOBaHWE  (GUTYp Ha  IUIOCKOCTb,  BBIMOJHATH
n300paxeHus: ¢GUryp Ha IJIOCKOCTH; CTPOUTh CEUEHUs
MHOTOIPaHHUKOB ~ PA3JIMYHBIMA  METO/aMH,  BBINOJIHATh
(BBIHOCHBIE) TUIOCKHME YEepTeKH M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpPXY, COOKY, CHH3Y; BBIYUCIATH
IUIO[aAM  TIOBEPXHOCTEM  MHOTOTpaHHUKOB  (Tipu3Ma,
MUPaMU/Ia), TEOMETPUUYECKUX TeJ C NMPUMEHEHHEeM (HopMyi;
CBOOOZHO  OMEpUpOBaTh  MOHATUSMHU: CHMMETpPUS B
IIPOCTPAHCTBE, LIEHTP, OChb U INIOCKOCTh CUMMETPHUH, LIEHTP,

OCHOBHBIMH IIOHATUAMU

3alad M  IIPOBCACHUU




41

- COCTaBJISATh IJIaH, AJITOPUTM PEILLICHUS 3a/1a4u,
- BBIOMpaTh CHocO0 pemeHus ¢ Y4ETOM
UMEIOIIMNXCA pecypcoB u COOCTBEHHBIX
BO3MO>KHOCTEH,

- apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHnii ¢ y4€ToM HOBOM HH(pOpMAaIIHH.

OChb H IUIOCKOCTh CHMMETPHH  (QUTYpBI, CBOOOJHO
ONEpUPOBATh IMOHATUSMU, COOTBETCTBYIOLIMMH BEKTOPAM H
KOOpAMHATaM B MPOCTPAHCTBE; BBINOJHITh JCHCTBUSA HaJ
BEKTOPaMU; pewmarb 3aJ1a49u Ha JI0Ka3aTeJIbCTBO
MaTeMaTHYEeCKUX OTHOIIICHUH i HaXO0KJICHHUE
F€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIC METOJbI
IpU PELICHUM MAaTeMaTUYECKUX 3a/ad TOBBIIMIEHHOTO U
BBICOKOTO YpPOBHSI CJOKHOCTH; MPUMEHSTHh MPOCTEUILINE
IPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHbBIE
CUCTEMBbl MPHU  PEUICHUM CTEPEOMETPUUYECKUX  3a/ady;
W3BJICKATh, npeoOpa3oBhIBATh H WHTEPHPETUPOBATH
UHPOPMAIIMI0O O  TMPOCTPAHCTBEHHBIX  I'€OMETPHYCCKHUX
¢durypax, NpeNCTaBICHHYI0 Ha 4YepTexax U pPHCYHKax;
MIPUMEHSATH MTOJYYCHHbIE 3HAHHS HA MPAKTUKE: CPABHUBATH U
AQHAJIM3UPOBATh pEabHbIE CUTYallUU, IPUMEHATh U3y4YECHHbIC
MOHATUS B MPOLIECCE IOHUCKA PEIICHUS MaTeMaTHYECKH
chOpMyIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATH peaTbHbBIE
CUTyallUW Ha SI3bIKE T€OMETPHUH, UCCIEI0BATH MOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TIE€OMETPUYECKUX IIOHATHH W
TEOpeM, ammapara ajreOpbl, peliaTh MPaKTUYECKHUE 3aadH,
CBSI3aHHBIE C HAXOXIEHUEM TIE€OMETPUYECKUX BEIUYUH;
WMETh TPENCTaBIeHUs OO0 OCHOBHBIX OJTamax pa3BUTHUSA
TeOMETPUM KaK COCTaBHOM YacTH (QyHIaMEHTa pa3BUTUA
TEXHOJIOTHI;

- CBOOOJHO OMNEpUPOBATH TMOHSATHIMH, CBS3aHHBIMH C

HWIMHAPUYECKOH, KOHUYECKOU 51 cheprueckoi
MMOBEPXHOCTSIMH, OOBSCHSTH CIIOCOOBI
TOJTYYEHUS;0NIePUPOBATh MOHATUSIMH, CBI3aHHBIMU C TEJaMU
BpalIEHUs: LUAITUHIPOM, KOHYCOM, cdepoii u

IIapoM;paciio3HaBaTh Tela BpamieHus (MWIMHADP, KOHYC,
chepa W map) U OOBACHATH CHOCOOBI TIOMYYCHHS Tl
BpAIICHUS;KITaCCH(DUIIMPOBATh  B3aUMHOE  PACITOJIOKCHHE
chepbl W TUIOCKOCTH;BBIYUCISTH BEIWYMHBI DJIEMEHTOB
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MHOTOTPaHHMKOB M TeJ BpalleHHs, OOBbEMBI M IUIOIIAAN
MOBEPXHOCTE  MHOTOTPAHHUKOB M TeJlI  BpAaIICHHA,
TEOMETPUYECKUX TeJl C MPUMEHEHHEM (OPMYI;CBOOOIHO
OIIEpPHUPOBATH MOHATUSAMH, CBSI3AaHHBIMH C KOMOMHALIUSIMH TEI
BpAIlIEHUs] © MHOTOTPAaHHUKOB: MHOTOTPAaHHHUK, BITUCAHHBIN B
chepy M ommcaHHBI OKoOJO cdepsl, cdepa, BIUCaHHAS B
MHOTOTPaHHMK  WJIM  TE€JI0O  BpAIICHUsS;  BBIYHCIATH
COOTHOIIEHUS ~MEXIy IUIOHIaJsIMH  TOBEPXHOCTEH U
o0BbEMamMH MOJOOHBIX Tel; U300pakaTh U3ydaemble QUTYPHI,
BBITIOJIHATH (BBIHOCHBIE) IUIOCKHE YEepPTEeXKHW M3 PHUCYHKOB
OpOCTHIX OO0BEMHBIX (uryp: Bui cBepxy, COOKy, CHHU3Y,

CTPOUTD CeueHus Ten BpalllEHUs; U3BJIEKATb,
UHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX ¢burypax,

NOPEJCTaBICHHYI0O Ha YepTeKax U PUCYHKAX; CBOOOIHO
OTIEpUPOBATH MOHSATHUEM BEKTOP B MPOCTPAHCTBE; BBHIMOJIHATH
OMepalny HaJl BEKTOPAMHM; 33/1aBaTh MJIOCKOCTh YPaBHEHUEM
B JIEKQpPTOBOM CHUCTEME KOOPJMHAT, PeliaTh TEOMETPUUYECKUE
3a/1aud  Ha BBIYMCIIEHUE YIJIOB MEXKAY MpsSMBIMH U
IJIOCKOCTSIMU, BBIYHCIICHHE PACCTOSSHUA OT TOYKH O
IUIOCKOCTH, B  IEJIOM, Ha T[PUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO  METOJa TMpH  pPEIIeHUH;  CBOOOIHO
ONEepUpPOBaTh MOHATUSAMH, CBSI3aHHBIMU C JBUXKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBUKEHUI; BBIINOJHATH
M300paKeHUsT MHOTOTPAHHHKOM ¥ Tell BpalleHUs Tpu
napajuleIbHOM  TepeHoce,  LIEHTPAJbHOM  CHMMETpHUH,
3epKalbHOM CHUMMETpPUU, TPU TMOBOPOTE BOKPYT MPSIMOH,
npeoOpazoBaHms no00us; CTPOUTH CEUYCHUS
MHOTOTPaHHUKOB M TE€J BpALIEHUS: CEUYCHHUS LWIMHIpA
(mapannenbHO M TNEPIEHIUKYISIPHO OCH), CEUYEeHHs KOHyca
(mapannenbHOe OCHOBAaHHUIO U MPOXOJIAIIEe Yepe3 BEpUINHY),
CEYEHMS II1apa; WCIIOIh30BaTh METOAbI TOCTPOCHHUS CEUCHUM:
METOJ CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHMS, METO]T
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MepEeHOCca CEKYIEeH MITOCKOCTH; JOKa3bIBaTh TEOMETPUUYECKHUE
YTBEPXKJICHUS, TPHUMEHATh TE€OMETPUYECKHE (aKThl s
pELICHUST CTEPEOMETPUUYECKUX 3ajlad, MpeAnosararoumx
HECKOJIBKO IIIAarOB pELICHUS, €CJIM YCIIOBHS MPUMEHEHUS
3a/IaHbl B SIBHOW M HESIBHOW (opme; pemaTh 3aaadyd Ha
JI0Ka3aTeJIbCTBO MAaTEMATHUYECKUX OTHOIICHUN U HaX0KJICHUE
FEOMETPUUYECKUX  BEJIMYMH; MPUMEHATh  IPOTPAMMHBIE
CpPEACTBA M BJEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI MPHU
pelieHun CTEPEOMETPUUYECKUX 3ajay; MPUMEHSTh
MOJTyYEHHbIE 3HAHUS Ha MPaKTHKE: CpaBHMBATb,
aQHAJIM3UpPOBAaTh W OLICHUBATh  peajbHblE  CUTyalUH,
MPUMEHATh M3YYEHHBIC TOHSTHUSA, TEOPEMbl, CBOMCTBA B
npoiiecce MOMCKa penieHust MaTeMaTU4eCKH
c(hOpMYIIMPOBAHHON MPOOJIEMBI, MOJCIUPOBATH pPEaTbHBIC
CUTYyallUM Ha SI3bIKE T€OMETPUHU, UCCIEN0BATH IMOCTPOCHHbIE
MOJIETIM C MCIOJb30BAaHUEM TE€OMETPUYECKHX TMOHATHA U
TeopeM, ammaparta anreOpbl, peraTh MPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXJIECHHUEM TIE€OMETPUYECKUX BEIUYUH;
UMETh TpEeACTaBleHHUs 00 OCHOBHBIX OJTamax pa3BUTHUS
T€OMETPUM KaK COCTaBHOM dYacTH (yHIaMEHTa pa3BUTHUSA
TEXHOJOTHUH.
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