AHHOTAUMSA
K pa0o4eii mporpamMme 1o yueonomy npeamery OOIly.07 MaremaTuka

PabGouass mporpamma paspaboraHa B coOTBeTCTBUU ¢ DenepanbHbIM
roCyJ1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEITHETO 00IIEro 00pa3oBaHusl,
YTBEPKJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHuss U Hayku Poccuiickoi
Oenepann oT  17.05.2012 1. Ne413, u ®@enepaibHbIM T'OCYAapPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUA IO
npodeccunn  09.01.03 Omepatop UHGOPMAIMOHHBIX CHUCTEM U PECYPCOB,
yTBEPXKACHHBIM Iprka3zoM Munmnpocsenienus Poccun 11.11.2022 N 974.

VYueOnblii npenmer «MartemaTuka» SBISETCS O0O0A3aTENbHONW YacThbIO
o01eo0pazoBaTenbHON MOJATOTOBKHU OCHOBHOM npodeccuoHaNTbHON
o0pa3oBaTenbHON MPOrpaMMbl — MPOrPaMMBbl TOJITOTOBKU KBaTU(UIIUPOBAHHBIX
pabounx, ciayxamux o npodeccuu 09.01.03 Oneparop nHGOPMAITMOHHBIX CUCTEM
Y PECYPCOB.

Conepsxkanue mporpamMMbl yaeOHoro npeamera «Marematrka» HanpaBiIeHO
Ha JOCTH)KEHHE PpE3yJIbTaTOB €ro M3y4eHUsI B COOTBETCTBUHM C TPEOOBAHUSIMU
dI'OC COO ¢ yyerom npodeccuonanbaoi HanpasieHHocT OI'OC CIIO.

Oco0oe 3HaueHue y4eOHbli NpeIMeT UMEET MPU POPMUPOBAHUU U PA3BUTHH
O0IIMX ¥ MPOPECCUOHANBHBIX KOMITETEHIIHH.

OK O0l. BsiOupars cmocoObl pemieHus 3amad  IpodeccruoHaTbHOM
JEATEeIIbHOCTH MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 03. [TnanupoBaTh U peayin30BbIBaThH COOCTBEHHOE MPO(HECCUOHATBHOE U
JUYHOCTHOE pa3BUTHE, NPEeANPUHUMATENBCKYIO NEeSATEIbHOCTD B
npodeccuoHabHON cdepe, UCIOIb30BaTh 3HAHUS MO MPABOBOM M (PUHAHCOBOM
IPAMOTHOCTH B PA3JUYHBIX )KU3HEHHBIX CUTYAIUSIX

OK 04. D¢ddextuBHO B3aUMOJECUCTBOBATh M pabOTaTh B KOJUICKTUBE U
KOMaH/JIe

OK 05. OcymecTBisTh YCTHYH0O M HHUCBMEHHYIO KOMMYHHUKAIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denmepaiuu ¢ yd4eToM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

[1IK 1.1. BeinoaHsATh BBOJ M 00pabOTKY TEKCTOBBIX TAHHBIX

IIK 1.5. BbeImosHAT, NOATOTOBKY IU(PPOBBIX MAHHBIX ISl JalbHEUIICH
00pabOTKHU U apXUBUPOBAHUS

B pamkax mporpamMmbpl ydyeOHOTO MpeaMeTa 00y4YarolUMUCS OCBAaWBAIOTCS
muuHoctHeie (JIP), meranpenmernbie (MP) u mpeamernsie myist 6a30BOro u
yrayonenHoro ypoBHeu m3ydenusi (IIP6 u I1Py) pesynbTaThl B COOTBETCTBUU C
tpedoBanusmu GI'OC COO.

JIP§ — cpopMHpPOBAaHHOCTL POCCHUMCKONW TPaKIAHCKOW HIACHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]



PonuHou, ropoctu 3a cBOM Kpau, CBOXO PoJIMHY, CBOM S3bIK U KYJIBTYPY, ITPOILIOE
Y HACTOsIIEe MHOTOHALIMOHAJIBHOIO Hapoaa Poccun;
JIP14 — oco3HaHme TUYHOTO BKJIAAa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

JIP23 — TrOTOBHOCTH K Tpydy, OCO3HAHME LIEHHOCTH MAaCTEPCTBA,
Tpyaoato0ue;
JIP24 — TOTOBHOCTP K AKTUBHOW JEATEJILHOCTH TEXHOJOTUYECKOU WU

COLIMAJIbHOM HAaNpaBJICHHOCTH, CIOCOOHOCTh HWHUIMHUPOBATh, IUIAHUPOBATh H
CaMOCTOSITEIIbHO BBITIOIHATH TAKYIO AEATEIbHOCTD;

JIP25 — mHTEpec K pa3nudHbIM cepaM MpodheCcCHOHATBPHONU IeATEILHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp Oyaymieil mpodeccur U peann3oBBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

JIP26 — roTOBHOCTb U CLIOCOOHOCTH K 00Opa30BaHMIO M caMO00pa30BaHUIO Ha
IIPOTSIKEHUN BCEH KU3HU;

JIP33 — COBEpIIECHCTBOBAHUE SI3BIKOBOM W YHUTATENBCKOW KYJIBTYpPbI Kak
CPEACTBA B3aUMOJCHUCTBUSA MEK Y JIFOAbMHU U MIO3HAHUS MUDA;

MP1 — camocroarensHo (GOpMyJIHpOBaTh M AKTyalIU3UpPOBATh MPOOIJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP2 — ycranaBimuBaTh CYLIECTBEHHBIM IIPU3HAK WJIM OCHOBAHHUS IS
CpaBHEHHS, KJlacCU(PUKAITUU U 0000IIECHNS;

MP3 — onpenensiTh Uenu 1eATeIbHOCTH, 33JaBaTh NapaMEeTPhl U KPUTEPUH UX
JNOCTUKEHUS,

MP4 — BBISBISTH 3aKOHOMEPHOCTH W ITPOTHBOPEYMS B paccMaTpHUBAEMBIX
SABJICHUSX;

MPS5 — BHOCHTB KOPPEKTHBBI B JESATEIBHOCTH, OLEHUBATh COOTBETCTBHE
PE3YIBTATOB LIEJISIM, OLIEHUBATH PUCKU MOCHEACTBAN EATENBHOCTH;

MP6 — pa3BuBaTh KpEaTHBHOE MBIIIJIEHUE NPU PEIICHUH YKU3HEHHBIX
npo0iem;

MPS8 — crocoGHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOUCKY METOJIOB
peleHns NPaKTUYECKUX 3a1a4, IPUMEHEHUIO PAa3JIMYHbIX METOA0B ITIO3HAHUS;

MP10 — ¢gopMupoBaHue HAy4YHOrO THUIIA MBIIIJICHUS, BJIAJICHUE HAyYHOU
TEPMHUHOJIOTHEN, KJIFOUEBBIMU OHATUAMHU U METOAAMU;

MP12 — BBISBIATH NPUYMHHO-CIICICTBEHHBIE CBA3M M aKTyaJU3UpPOBATh
3aJa4dy, BBIABUIAaTb THUIOTE3y €€ PEIICHHs, HAXOAWThb AapryMEHTBI s
JI0Ka3aTEeIbCTBA CBOMX YTBEPKICHUM, 3a1aBATh [IapaMeTPhl U KPUTEPUU PELLICHUS;

MP13 — aHanu3upoBaTh NOJYyYEHHBIE B XOJI€ PELIEHUS 3aa4H PE3YJIbTATHI,
KPUTHYECKN OLEHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNUE B HOBBIX
YCIOBUSIX;

MP17 — ymeTp mepeHOCUTh 3HAHUS B IMMO3HABATEJIbHYIO U MPAKTUYECKYIO
00JIaCTH )KU3HEACATENbHOCTH;



MP18 — ymeTh MHTETpUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

MP19 — BeIgBUTaTH HOBBIE WJECH, MPENJIATaTh OPUTHHAIBHBIE MOAXOIbI U
pereHus

MP21 — Bnagerp HaBBIKAMHM TMOJy4YeHHs HHGOpPMAIMM U3 HMCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOATENIBHO OCYIIECTBIIATH IIOUCK, aHAJIU3, CACTEMATU3ALHIO U
MHTEPIIPETALNIO HH()OPMALIMY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

MP28 — BrafieTh pa3iaM4HbIMU c1IocO0aMU OOIIEHUS U B3aUMOACHCTBYS;

MP30 — pa3BepHyTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pEHHs C
WCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MP31 — mnoHuMare W MCIOJB30BaTh IPEUMYIIECTBA KOMAHJAHOW H
WHJMBUAYaIIbHOU PaOOTHI;

MP33 — npuHMMAaTh LEIH COBMECTHOM AESATEIBHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKECHHUIO: COCTABJIATH IUIAH JIEWCTBUU,
pacnpenensaTb pojad C y4eTOM MHEHUH YYaCTHUKOB OOCYXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

MP36 — KOOpAMHUPOBATH W BBHINOJHATH PadOTy B YCIOBUAX PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

MP37 - OCymEeCTBIATh NO3UTHUBHOE CTPATETMYECKOE TMOBEICHUE B
pa3IMYHBIX CHUTyalUsX, MPOSBISATH TBOPYECTBO M  BOOOpakeHUE, OBITh
VHULMATUBHBIM

MP42 — nenathb OCO3HaHHBIM BHIOOp, apryMEHTHpOBaTh €ro, Opath
OTBETCTBEHHOCTb 34 PEILECHHUE;

MP46 — BnajeTh HaBBIKAMM IO3HABATENILHON pe(pIEeKCHH KaK OCO3HAHUS
COBEpPILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHHM

MPS55 — npuHMMaTh MOTHBBI M apryMEHTBI OPYTHUX JIIOAECH NPU aHAIU3E
PE3yIbTAaTOB IEATEIBHOCTH;

MP56 — mpu3HaBath CBO€ MPaBO U MPABO APYTHX JIHOJCH Ha OMIUOKY;

MP57 — pa3BuBaTh CMOCOOHOCTH TOHWMATh MHUP C TO3WIUUA JPYTrOTO
YenoBeEKA

[1PO1 — BnajgeHure MeTOIaMU TOKA3aTelIbCTB, AITOPUTMAMHU PELICHUS 3a/1ay;
ymMeHue (GOpMyIHpOBaTh OMNPENEICHUSI, aKCUOMBbI U TEOPEMbl, NPUMEHSTh HX,
MIPOBOANTH JOKA3aTENbHBIE PACCYKICHHS B X0JI€ PELICHUS 3a1a4;

[1P62 — ymeHue oneprupoBaTh NOHATUSAMU: CTEIIEHb YUCIIa, Jorapudm uncia;
YMEHHE BBINIOJHATh BBIUMCICHHE 3HAYEHUH M MPeoOpa3oBaHUs BBIPAKEHUH CO
CTETICHSIMU U JIoTaprudMamu, TpeoOpa3zoBaHus IPOOHO-PANMOHATBLHBIX BRIPAKEHUMH;

I[IP63 -~  yMmeHue  oOmepupoBaTh  MOHATHSIMH:  pallOHAJbHBIE,
UppaLOHAJIbHBIE, [IOKa3aTeJIbHbIE, CTEIICHHBIE, aorapuMuyecKkue,
TPUTOHOMETPUYECKUE YPAaBHEHHsI U HEPABEHCTBA, UX CUCTEMBI;



[IP64 — ymeHue onepupoBaTh MOHATUSAMHU: (YHKLUMs, HENpepbIBHAsA
GbyHKIMS, TPOU3BOAHASA, NEpPBOOOpa3Has, ONPEACNIECHHBIA WHTETpal, yMEHHE
HaXOJUTh MPOU3BOAHBIE BJIEMEHTApPHBIX (YHKIMI, HCHOIB3Ys CIPABOYHBIC
MaTepuasbl; UCCIEA0BAaTh B MPOCTEUIIUX cilydasx (DYHKIUH HA MOHOTOHHOCTH,
HaXOAWTh HauOOJbIINE M HAUMEHbIIWE 3HAUYCHUs (DYHKUUH; CTPOUTH IpapUKu
MHOTOWICHOB C HCIIOJIb30BAHKMEM allllapaTa MaTeMaTU4YECKOT0 aHAIN3a; IPUMEHSATh
IIPOU3BOJHYIO IIpM PEIICHWM 3a7ad Ha JBWKEHWE; pellaTh IPaKTHKO-
OPUEHTHPOBAHHBIE 3a/Jaydl Ha HauOOJbIIMNE M HAUMEHbIIUE 3HAYEHUS, Ha
HaXO0KJEHUE MYyTH, CKOPOCTH U YCKOPEHMUS;

[IP65 — ymMeHue omepupoBaTh MOHITUAMU: palOHATIbHAs (QYHKIIHS,
noKaszaresibHas (yHKUMs, CTeneHHas (QYHKUuUsA, Jorapu@muueckas QyHKUIUSA,
TpUrOHOMETpUUYecKue (QyHKIUHU, 0OpaTHbIE (YHKIMH; YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX (PYHKLIMH, HCHOJB30BaTh TIpadUKU NpU H3YYEHUU IMPOLECCOB U
3aBHCHUMOCTEH, MpU pEelIeHUH 33Jad U3 APYTUX y4eOHBIX MPEIMETOB U 33/Jay U3
peabHOM JKU3HU; BBIPAKaTh (OPMYJIaMU 3aBUCUMOCTH MEKy BEJTMYUHAMU;

[IPO6 — yMeHue pemaTh TEKCTOBBIE 33/1a4M PA3HBIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JOJIM U YacTH, HAa JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB MU YCIYT,
HaJIOTH, 3aJa4i U3 OOJaCTH YNpaBIICHUA JTUYHBIMH U CEMEUHBIMU (PUHAHCAMM);
COCTABJISATh BBIPAXKCHUS, YPaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO
3aJjauM, HWCCJIEIOBaTh IOJYYEHHOE pELICHHE U OIEHMBATh IPaBIONOJI00HOCTh
pE3yNbTATOB;

[IP67 — ymeHuwe omepupoBaTh MOHSATUSMU: CpeaHee apupMeTUYecKoe,
MeJuaHa, HauOoJIblliee U HAMMEHbIIIEEe 3HAUCHUS, pa3Max, JUCIIEPCHsl, CTAaHIaAPTHOE
OTKJIOHEHHWE YHUCJIOBOIO Habopa; yMEHUE U3BIEKaTh, HMHTEPIPETUPOBATH
uH(popMaIuMIo, MpEACTaBICHHYIO B Ta0nuIax, Ha JauMarpaMmmax, rpadukax,
OTpaXKalOLyl0 CBOWCTBA pEAIbHBIX MPOLECCOB U SBJICHHUM; MPEACTABIATH
UHGOPMAIMIO C MOMOINBIO TAaOJMIl U JUarpaMM; HCCIIENOBaThb CTATUCTHUECKHE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM TIpapUuecKUX METOJOB MU 3JIEKTPOHHBIX
CPEICTB;

[1PG8 — ymeHue onepupoBaTh NOHIATHUSAMU: CIyYalHBIN ONBIT U CIy4yallHOE
COOBITHE, BEPOATHOCTh CIYYaHHOTO COOBITHS; YMEHHUE BBIYUCISATH BEPOSITHOCTD C
UCIIOJIb30BAaHUEM TpaUUEeCKuX METOJO0B; NPUMEHSATh (OPMYJbl CIOXKEHUS U
YMHOKEHHSI BEPOSITHOCTEM, KOMOMHATOpPHBIE (PakThl U (POpMYJbl MPU PELICHUU
3a]1a4; OLICHUBATh BEPOSATHOCTU peajbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMU; YMEHHUE MPUBOUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YUCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

IIP6G9 — ymeHue omepupoBaTh MOHITUSIMM: TOUYKA, HpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIN YIoJl, CKPEIIUBAIOLIUECS IPSMbIC, IapPAIIIEIBHOCTD U
NEPIEHANKYIJIAPHOCTD NPSIMBIX U IUIOCKOCTEH, YTOJI MEXKY IPSIMBIMH, YTOJ MEXIY



IPSIMOM M IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMM, PacCTOSSHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE MEXAY MPSAMBIMHU, PACCTOSHHUE MEXKIY IUIOCKOCTAMH;
YMEHHE HCIIOJIb30BaTh MpPH PEIICHWW 3a7a4 HW3Y4YCHHbIE (AKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHUE OLIEHUBATH Pa3Mepbl 00BEKTOB OKPYIKAOIIETO MUPA;

[IP610 — ymeHue omnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHHUK, CEUYEHHE
MHOTOTpaHHMKa, KyO, [apajulelnenunesn, MNOpu3Ma, nupamunaa, ¢urypa u
HNOBEPXHOCTh BpAallCHUs, LWIMHIAP, KOHYC, Iap, cdepa, cedeHus (QuUrypbl
BpallleHus, IUIOCKOCTh, Kacaromasics cepbl, LMIMHApPA, KOHYyca, IUIOMIAIb
MOBEPXHOCTU MHUPAMUJBI, MPU3MBI, KOHYCa, WIMHJpPA, Momanb cheprl, o0bem
Ky0a, MpsAMOYrOJIbHOIO MNapajulelenuneaa, NOUpamMuabl, MPU3MBblL, LTWIHHIPA,
KOHYcCa, 1apa; yMEHHUE U300pakaTb MHOTOIPAHHHUKY U IIOBEPXHOCTH BpAIEHUS, UX
CEYEHMS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB;
YMEHUE pACIO3HABaTh CUMMETPUIO B IIPOCTPAHCTBE, YMEHHE pPaclO3HaBaTh
IIpaBUJIbHBIE MHOTOTPAaHHUKY;

[1P611 — ymeHue omnepupoBaTh MOHATUSIMU: JBHKEHHUE B INPOCTPAHCTBE,
noj00HbIe (UTYphl B MPOCTPAHCTBE; MCIOJb30BaTh OTHOLIEHUE ILJIOMIAJEH
MOBEPXHOCTEN U 00BEMOB NOJIOOHBIX (DUTYpP MPH PELICHUH 33/aY;

[IPO12 — ymeHHE BBIUMCIATH F€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ,
oAb, 00bEM, IUIOMIAJb MOBEPXHOCTH), HCIONb3Yys W3Y4YEHHbIE (QOPMYJIbl U
METO/BL;

[IP613 — yMeHue omepupoBaTh MOHATUSIMM: MPSMOYTOJIbHAS CUCTEMa
KOOpPJIMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKaJISIPHOE
IIPOU3BEACHUE, YTOJI MEXKIY BEKTOPAMH, CYMMa BEKTOPOB, IPOU3BEIECHUE BEKTOPA
Ha YMCJIO; HAXOAUTh C IMOMOIIbI0 M3YYEHHBIX (POPMYJ KOOPAHMHATHI CEPEIUHBI
OTpE3Ka, PaCCTOSTHUE MEXAY JBYMS TOUKAMU;

[1P614 — ymenue BbIOMpaTh MOAXOASIIUN W3YUYCHHBIM METOJT ISl PEIICHUS
3aJjauM, pPaclio3HaBaTh MaTeMaTH4yecKue (PakThl W MaTeMaTUYECKUE MOJENIU B
OPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX, B HCKYCCTBE, YMEHHE MPHUBOJIUTH
MIPUMEPBl MATEMATUUYECKUX OTKPBITHM POCCUMCKONM M MHPOBOM MAaTEMaTH4ECKOU
HAYKU;

[IPy1 — yMeHue onepupoBaTh NOHATUAMU: ONIPEACICHUE, AKCHOMA, TEOPEMA,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCWIbHBIE (POPMYIUPOBKH;
yMeHue GopMyIHpoBaTh 00paTHOE U POTUBOIIOJIOKHOE YTBEPKICHUE, IPUBOIUTH
IPUMEPBl U KOHTPIPHUMEPHI, UCIOJIb30BaTh METOJ] MAaT€MaTUYECKOW WHAYKIIUU;
IPOBOJUTH JIOKA3aTEJIbHBIE PpACCYKICHHSI NpPU PEIICHHH 33]ad, OLICHHBATh
JIOTUYECKYIO MMPABUIIBHOCTh PACCYXKIACHMUIA;

[IPy2 — ymeHue omnepupoBaTh IMOHATUSMHU: MHOKECTBO, IOJAMHOMKECTBO,
ollepaliy HaJ MHOXECTBAMHU; YMEHHUE MCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs1 OIMCAHMS PEaIbHBIX IPOLIECCOB U SIBICHUM U IIPU PELICHUU 3a/1a4, B



TOM YHCJIE U3 JPYTUX YUYEOHBIX [TPEIMETOB,;

[1Py3 — ymeHue omnepupoBaTh NOHATUAMHU: Tpad, CBI3HBIA Trpad, AepeBo,
IUKJ, Tpad Ha TUIOCKOCTH; YMEHHE 3a/laBaTh M OMUCHIBATH Tpadbl pa3IUUHBIMU
crioco0aMu; MCIONIL30BaTh Tpadbl MPHU PEIICHUH 33]1aY;

[IPy4 — yMeHue CcBOOOJHO ONEPUPOBATH MOHATHSMHU: COYETAHUE,
IEPECTaHOBKA, YUCIIO COYETAHUM, YUCIIO IEpEecTaHOBOK; OnHOM HbroTOHA; yMeHue
IPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKJICHUS AJIs PELLICHUS 3ajay;

[IPy5 — ymeHue omepupoBaTh MOHITHSAMM: HATypajlbHOE YHUCIO, IIEJIOE
YHUCJIO, OCTaTOK IO MOJYJII0, PalMOHAIBHOE YHCIO0, HPPALUOHAIBHOE YHUCIIO,
MHO>XECTBAa HATypaJIbHbBIX, LEJbIX, PpPalUOHAIbHBIX, JEHCTBUTEIBHBIX YHCEI;
YMEHUE HCIOIb30BaTh MPU3HAKUA JIETUMOCTH, HAUMEHbIIUN OOIIMNA NETUTEeNb U
HauMeHbllee 0011ee KpaTHOe, anropuT™ EBkinaa npu perieHnu 3a1a4; 3HakOMCTBO
C pa3JIMYHBIMU MO3ULMOHHBIMA CHCTEMAMH CUUCIICHUS;

[IPy6 — ymeHue cBOOOJHO ONEpUPOBATH MOHATUSIMH: CTENEHb C LIEIbIM
IIOKa3aTelleM, KOpPEHb HATypaJbHOW CTEIEHH, CTENEHb C PALMOHAIBHBIM
MOKa3aTelieM, CTEeNeHb C JEUCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTeNIeM,
jgorapupM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

[IPy7 — ymeHue omnepupoBaTh NOHATHUAMH: TOKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa YpaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh ~ YPaBHEHHW, HEPAaBEHCTB W  CUCTEM,  pPALMOHAJBHBIE,
UppaLHOHAIbHBIE, [IOKa3aTeJIbHBIE, CTEIICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKUE YPAaBHEHHMs, HEPABEHCTBA M CHCTEMBI; YMEHHUE peEIlaTh
yYpaBHEHUS, HEPABEHCTBA U CHCTEMbI C MOMOIIbIO PA3IMYHBIX MPUEMOB; PEIIAThH
yYpaBHEHUS, HEPAaBEHCTBA M CHUCTEMBI C MapamMeTpoOM; MPUMEHSTh YpPaBHEHHS,
HEpPaBEHCTBA, MX CHUCTEMBI ISl pEUIeHUs MaTeMaTHYEeCKUX 3aJad M 3aJad H3
pa3nuYHbIX 00JacTel HAYKH U peajbHOM KU3HMU;

[IPy8 — ymeHue cBOOOJHO OMEPUPOBATH MOHATUAMH: TpaduK (QYHKIUH,
oOpaTtHast (pyHKIUS, KOMITO3UIMS (DYHKIMMA, JTUHEWHAsT (YHKIUS, KBaApaTHUYHAsS
GyHKIMS, CTeneHHas (QYHKIHUS C LEeJbIM IOKa3aTejaeM, TPUTOHOMETPUUYECKHUE
byHKUMHU, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMH, TOKa3zaTrelbHas W
jgorapupmMuyeckass (QyHKIMH; YMEHUE CTPOUTh Tpaduku (DYHKIMM, BBITOJHATH
npeoOpa3zoBaHus rpa@uKoB QyHKIIHIM;

YMEHHUE HCIOJIb30BaTh Tpa@uKku (PYHKIMH AJi1 HU3yYEHHUs MPOLECCOB U
3aBHCHMOCTEH MpU pelIeHUH 3a/1a4 U3 APYTUX Y4eOHbIX PEIMETOB U U3 peabHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTH MEXKy BEIMYMHAMY;

yMEHHE CBOOOJHO OINEpPUPOBATH TMOHATUSIMU: UYETHOCTh (YHKIUH,
NEPUOANYHOCTD (DYHKIMHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKLIUH,
IKCTpeMyM (PyHKUMM, HauOosplliee W HaUMEHbIlEEe 3HA4YeHHUA (QYHKIUM Ha
IPOMEXYTKE; YMEHHE MPOBOJUTH HCCIIEA0BaHUE (QYHKIIUH;



YMEHHE MHCIONb30BaTh CBOMCTBA M Tpaduku (QYHKIUM A7 pelieHus
ypaBHEHHUH, HEPABEHCTB M 33/1a4 C MapaMeTpamMu; M300paxaTrh Ha KOOPIAWHATHOU
TUIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUMN, HEPABEHCTB U UX CHCTEM;

[IPy9 — ymeTh cBOOOJHO ONEpUpOBaTh MOHATHUSIMH: MOCIEAOBATEIBHOCTD,
apu(mMernyeckass Iporpeccus, TIeoOMeTpuYeckas Iporpeccusi, OECKOHEUHO
yOBbIBaroL1asi F€OMETPUUECKast IPOrPECCUsi; YMEHHUE 3a/1aBaTh MOCIIEI0BATENBHOCTH,
B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX POpMYIT;

[IPyl0 — ymeHue omepupoBaTh NOHATHUSMU: HENPEPHIBHOCTh (YHKIIUH,
acUMNTOTHl Tpaduka QYHKIMH, TepBas W BTOpas MPOW3BOAHAS (YHKIUH,
TCOMETPUYECKHA W  (U3UYECKUH CMBICT  TMPOM3BOJHOMN, IepBooOpasHas,
OTIpEICTICHHBIA HMHTErpaj; yMEHHE HaXOAWTh AaCHUMMTOTHI Tpaduka (GYyHKIUH,
YMEHHE BbIUUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOT'O U KOMIIO3ULIUU
(GYyHKIUI, HAXOUTh YpaBHEHHE KacaTeIbHOU K rpaduky QyHKLINU;

YMEHHE HCHOJIb30BaTh IMPOU3BOJIHYIO JUIsl UCCIENOBaHUsS (YHKUUH, Ui
HAXO0XJICHUS HAWIYyYILEro pelleHUs B MPHUKIATHBIX, B TOM YHCIE COLUAJIBHO-
IKOHOMUYECKUX U PUBNYECKUX 3a/1adax, IJIs OMPeIeTICHISI CKOPOCTH B YCKOPEHUS;
HAXOAHTh TUIOIIAU U 00bEMBI (PUTYP C TTOMOIIBIO HHTETpalia; MPUBOAUTH IIPUMEPHI
MaTEeMaTHIECKOTO MOJICTTMPOBAHHMSI C TOMOIIBIO TUPPEpEeHIINATHHBIX YPAaBHEHHUIA;

[IPyll — ymeHue onepupoBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHbIE KOMIUIEKCHBIE YKCia, MOAYJIb M apryMEHT KOMIUIEKCHOI'O YHCIIa,
dopMa 3amucu KOMIUIEKCHBIX 4HCeNl (FeOMETpUYecKasi, TPUrOHOMETpUYEeCcKasl U
anreOpanueckasi); yMeTb  IMPOU3BOJIUTH  apuPMETUYECKUE  JIEUCTBUS  C
KOMIUIEKCHBIMU YHUCJIaMHU; TIPUBOJAUTH MPUMEPHI UCTOIb30BAHUS KOMITJIEKCHBIX
Yyucen,

[IPyl2 — ymeHue CBOOOJHO ONEPUPOBATH MOHATUSIMH: CpEIHEE
apudmeTrnyeckoe, MeAnaHa, HauMOONbIIee W HaWMEHbIIEe 3HAUCHUS, pa3Max,
JUCHepCcusi, CTAaHIapTHOE OTKJIOHEHUE JUIsl ONUCAHUs YMCIIOBBIX JaHHBIX; YMEHUE
UCCJIEIOBATh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJIE C MPUMEHEHHEM IrpapuuecKux
METOJIOB U DJIEKTPOHHBIX CPEIACTB; TIpaUuecKu HCCIEeI0BaTh COBMECTHbBIE
HAOIIOICHUS C TIOMOIIBIO TUarpaMM pacCEeMBaHUS U IMHEHHOW PeTrpecCcuu;

[IPyl3 — yMeHHMe HaxoIWUThb BEPOSITHOCTH COOBITUH C HMCIOJb30BaHUEM
rpadUYecKuX METOAOB; MPUMEHSTH AJSl PemIeHus 3a1ad (OpMyJbl CIOKEHUS U
YMHOXEHHS BEPOSATHOCTEH, (OpMyITy MOTHON BeposATHOCTH, hopmyrny bepHymu,
KOMOWHATOpPHBIE (PaKThI ¥ (POPMYIIBI; OLIEHUBATH BEPOSITHOCTH PEaTbHBIX COOBITHH;
YMEHHE ONEepUpOBaTh TMOHATHUAMM: CiIydailHas BEJIUYMHA, pacIpeleeHHe
BEPOATHOCTEHW, MaTeMaTU4YeCKOoe OXUAAHHWE, JUCHEepCHs M  CTaHIapTHOE
OTKJIOHEHHME CIIy4allHOM BEIMYMHBI, (QYHKLUM pPACIPEAEICHUS U IUIOTHOCTH
PaBHOMEPHOI'0, IOKA3aTeIbHOIO W HOPMAIBHOIO PpaCIpelNeeHU; yMEHHE
UCIOJIb30BaTh CBOMCTBA W3YYEHHBIX pAaclpelesieHud s peuleHus 3ajaad;



3HaKOMCTBO C MOHSTHSMHM: 3aKOH OOJIBIIMX YHCET, METOJbl BBIOOPOUYHBIX
UCCJICIOBaHMI{; YMEHUE IPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX YHCEI
B IPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSX;

[IPyl14 — ymeHnue cBOOOJHO OMEpPUPOBATH MOHATHUAMU: TOUKA, MpsiMas,
IUIOCKOCTh, IPOCTPAaHCTBO, OTPE3OK, JyY, IUIOCKUH Yroj, ABYTPAaHHBIM Yroil,
TPEXTPAaHHBIM yTroJl, MEpPeceKaroluecs, MapayieNbHble M CKpeIMBaroIIuecs
psIMbIE, MAPAJUIEIBHOCTh U MEPHNEHAUKYISIPHOCTh NPSAMBIX U IUIOCKOCTEH, yroiu
MEXy NPSMBIMH, YTOJI MEKAY IPSIMON U TNIOCKOCTBIO, YTOJ MEXKIY IIIOCKOCTSIMU;
YMEHHE HCIIOJIb30BaTh MpPH PEIICHUW 3a7a4 HW3Y4YCHHbIE (AKThl U TEOPEMBI
IUIAHUMETPHH; YMEHUE OLIEHHWBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MUPE;
YMEHUE OINEpPUPOBATh MOHATUSMU: MHOTOIPAHHHMK, CEYEHHWE MHOTOTpaHHUKA,
OPaBWIbHBIM MHOTOIpaHHUK, @pHU3Ma, NHUpamMuaa, (Gurypa M IMOBEPXHOCTb
BpallleHus1, LWINH]P, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHUSI KOHYCa
U IWIMHApA, NapajulebHble OCH WM OCHOBAaHHUIO, CEUEHHUE Ilapa, IJIOCKOCTb,
Kacaromasics chepsl, HUIMHIPA, KOHyCa; YMEHHUE CTPOUTh CEYEHNE MHOTOI'paHHUKA,
U300pakaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAIICHMS, UX CEUYCHHUs, B
TOM YHMCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHUE NPUMEHSTh CBOMCTBA
F€OMETPUYECKUX  (Uryp, CaMOCTOSTENbHO  (POPMYJIHUPOBATH  OMpPENEIICHUS
u3ydyaeMbIX (Uryp, BbLIBUTaTh THUIIOTE3bl O CBOHCTBAX U IpPU3HAKax
reoMeTpuyeckux (Guryp, 000CHOBBIBATh MJIM ONPOBEPIaTh UX; YMEHUE MPOBOJIUTH
Kiaccuukanuio GUryp mo pasidyHbIM MpPU3HAKAM, BBITIOJHITH HEOOXOIHUMBIE
JOTIOJTHUTENBHBIE TOCTPOEHUS;

[IPyl5 — ymeHue cBOOOJIHO ONepupoBaTh MOHATUSAMU: IUIOMIAb (PUTYpHI,
00beM (QUrypsbl, BEIMUMHA YIJIa, PACCTOSHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHHE
MEXAY NPSIMBIMH, PACCTOSHUE MEXAY MIOCKOCTAMH, IUIoNiaab chepsbl, MIoMaab
NOBEPXHOCTH  MHUpPaMUbL, TMPU3MBL, KOHyCa, UWIUHApPA, 00BeM KyoOa,
IPSIMOYTOJIBHOTO Mapajijiesienumneaa, NUpaMuibl, OPU3MblL, LUIUHApA, KOHYCA,
mapa; yMeHHue HaXOIUTh OTHOIIIEHHE 00bEMOB MOJ00HBIX (DUTYD;

[IPyl6 — ymeHue CcBOOOAHO ONEPUPOBATH MOHATHSAMH: JBUXKEHHE,
napajuiebHbId EPEHOC, CHMMETPHUS Ha MJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue No00us, MOAOOHBIE (DUTYpBI; YMEHHE paclo3HaBaTh pPaBHbIE U
noj00HbIe PUTYpHI, B TOM 4YHCIE B MPUPOJE, UCKYCCTBE, apXUTEKType; YMEHUE
UCITI0JIb30BAaTh T€OMETPUUECKUE OTHOIICHHUSI, HAXOIUTh T€OMETPUUECKUE BETUUUHbI
(IMHA, yroJ, IJIOW@AAb, OOBEM) HPHU PELIEHUH 3aJad U3 APYTrux Yy4eOHbIX
IIPEIMETOB U U3 PEaJIbHON KU3HU;

[IPyl7 — ymeHue cBOOOJHO OMEPUPOBATHh MOHATHUSAMHU: HPSIMOYTOJIbHAS
CUCTEMa KOOpPJIMHAT, BEKTOP, KOOPAMHATHl TOYKH, KOOPJIMHATBl BEKTOpa, cymma
BEKTOPOB, IPOU3BEJIECHUE BEKTOpAa HAa YHUCIIO, Pa3jOKEHUE BEKTopa Mo Oasucy,
CKaJSIPHOE IMPOU3BEJEHUE, BEKTOPHOE IPOU3BENEHUE, YrOJ MEXIY BEKTOpamuy;



YMEHHE UCIOIb30BaTh BEKTOPHBIM W KOOPAWHATHBIA METOA JJISI PELICHUs
TeOMETPUUECKUX 3aJad M 3aJad JPYrux Y4eOHBIX NPEeIMETOB; OMNEPUPOBATH
MOHATHSMU: MaTtpuna 2 X 2 u 3 X 3, onpenenurTesnb MaTpulbl, TEOMETPUYECKUN
CMBICIT OIPEETUTEILS;

[TPy18 — ymeHue MoeIupoBaTh peajJbHbIE CUTYAIlMU Ha A3bIKE MATEMAaTUKH;
COCTaBJISAITh BBIPAYKCHHUS, YPABHEHUS, HEPABEHCTBA W UX CUCTEMBI IO YCIOBUIO
3aJlayu, UCCIEA0BaTh MOCTPOCHHBIE MOJIEH C UCIIOJIb30BAaHUEM arrapara aiareopsl,
WHTEPIIPETUPOBATH MOJIYYEHHBIA PE3yJIbTaT; CTPOUTh MAaTEMaTHYECKHE MOJIEIU C
NOMOILBI0 T€OMETPUYECKUX MMOHATUNA M BEIMYHMH, PEIIATh CBSI3aHHBIE C HUMH
PaKTUYECKUE 33/1a4l; COCTABISATH BEPOSTHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH
NOJIYyYEHHBIA ~ Pe3ysibTarT,  pemarb  NPUKIAJHbIE  33Ja4d  CpPEACTBAMU
MaTE€MaTU4YeCcKOro aHajln3a, B TOM YHCIE COLUAIBHO-DKOHOMUYECKOIO U
(bu3NYECKOro XapaxkTepa;

[IPy19 — ymeHue BbIOMpaTh NOAXOIAMIMA METON JJi PEIICHUs 3aJaul;
NOHMMAaHHE 3HAYMMOCTH MAaTeMAaTUKH B U3YYEHHM MPUPOJIHBIX U OOIECTBEHHBIX
IIPOLIECCOB M SIBJIEHUM; YMEHHUE PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMATUKH B
UCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUIA POCCUICKOMN
¥ MHPOBOM MaTeMaTU4YECKOW HAYKH.
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