AHHOTAUMSA
K pa0o4eii nporpamMme 1o yueonomy npeamery OOIly.07 MatemaTuka

PabGouass mporpamma paspaboraHa B coOTBeTCTBUU ¢ DenepanbHbIM
rOCyJapCTBEHHBIM  00pa3oBaTElIbHBIM  CTAaHJAPTOM  CpeAHEro  oOIero
oOpa3oBaHUs, YTBEPKJIECHHBIM MpUKa3zoM MUHUCTEpCTBa 00pa3oBaHUA W HAYKHU
Poccuiickoit  ®@eneparun ot 17.05.2012 1. Ne413, u DeaepanbHbIM
roCyJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPEAHEr0 MpOodEeCcCHOHATBLHOTO
oOpazoBanusa mo cneruaibHocTd 18.02.04 DiaeKkTpoXuMHUYECcKoe MpPOU3BOCTBO,
YTBEPKIEHHBIM IprKka3zoM MunnpocseneHnuss Poccuum ot 23.04.2014 N 399 (pen.
ot 13.07.2021).

VYueOnslii npenmer «MaTtemaTuka» SBISETCS 00A3aTENBHOW YaCThIO
o011e00pazoBaTenbHON MOATOTOBKHU OCHOBHOM npodeccruoHanbHON
o0pa3oBaTeIbHON MPOrpaMMbl — IPOrPAMMBI MOATOTOBKU CIICIIMAIUCTOB CPETHETO
3BeHa 10 crienraibHOCTH 18.02.04 D1eKTpOXUMUYECKOE POU3BOACTBO.

Ocoboe 3HaueHHe Yy4eOHBIM TMpeaMEeT uMeeT Mpu (HOPMUPOBAHUHU H
Pa3BUTHH OOMIMX U PO(PECCHOHATBHBIX KOMIIETEHIIHIA.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO AESTEIBHOCTh, BEIOMPATH TUIIOBBIE
METO/Abl M CIOCOOBI BBINOJHEHUS MPOPECCHOHAIBHBIX 3a/Jad, OLEHHMBATh HX
() PEKTUBHOCTD U KA4E€CTBO.

OK 4. OcytiecTBIATh MOUCK M UCTIOIB30BaHKE HH(POPMAILIUU, HEOOXOAUMOM
7Tt 3PEKTUBHOTO BHITIOJHEHUS MTPO(ECCHOHANBHBIX 33/1a4, TPO(PECCHOHATIEHOTO
Y TUYHOCTHOT'O Pa3BUTHSL.

OK 6. Pabortathb B KOJUIEKTMBE M KOMaHAE, 3(PPEKTUBHO OOIIATHCS C
KOJUIETaMHU, PYKOBOJCTBOM, IOTPEOUTEISIMH.

OK 9. OpuentupoBaThCsi B YCJIOBUAX YaCTOM CMEHBI TEXHOJOTHH B
poheCCUOHATIBHON JIEATEIIbHOCTH.

[IK 2.2. KoHTponupoBaTb U pEryjaupoBaTh 3aJaHHbIC MapaMeTphbl
TEXHOJIOTMUYECKOI0 MPoLiecca ¢ MOMOIIBI0 KOHTPOJIbHO-U3MEPUTENbHBIX TPUOOPOB
U PE3yJIbTATOB aHAIUTUYECKOTO KOHTPOJIS.

[IK 2.4. PaccuuteiBaTh TEXHUKO-IKOHOMHUYECKUE MOKAa3aTesun
TEXHOJIOTUYECKOI0 Mpoliecca.

[IK 3.1. KoHTposupoBaTh W BECTH YYET pacxoja ChIpbs, MaTECpPUAJIOB,
HYHEPropeCypcoB, MOIYNPOAYKTOB, FTOTOBOM NPOIYKIIMU U OTXOJIOB.

B pamkax mporpamMmbpl yueOHOTO MpeamMeTa 0O0y4YarolMMUCS OCBAWBAIOTCS
muuHoctHeie (JIP), meranpenmernbie (MP) u mpeamernsie myist 6a30BOro u
yriayonenHoro yposHeil u3yuenusi (IIP6 u IIPy) pesynpTaThl B COOTBETCTBUU C
tpedoBanusimu PI'OC COO.

JIP14 — oco3HaHMe TMYHOTO BKJIaJla B MOCTPOEHUE YCTONYMBOTO OYIYIIIEro;



JIP23 — TrOTOBHOCTH K Tpydy, OCO3HAHME LIEHHOCTH MAaCTEPCTBA,
TPYIOJTIOOHE;

JIP24 — TOTOBHOCTh K AaKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKON W
COLIMAJIBHOM HANpaBIEHHOCTH, CIOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOIHATH TAKYyIO NEATEIbHOCTD;

JIP25 — uHTepec K pa3auyHbIM chepaMm MpodecCHOHATBHON JAesITEeIbHOCTH,
yMEHHUE COBEpIATh OCO3HAHHBIA BBHIOOp Oyaylield mpodeccuu U peaan30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

JIP26 — TOTOBHOCTH M CIIOCOOHOCTH K 0OpPa30BaHUIO 1 CAMOOOPa30BaHUIO HA
MPOTSKEHUN BCEU JKU3HU;

MP1 — camocroaTensHO (POpMYyJIHpPOBaTH M AKTyaJU3UpPOBATh MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBinuBaTh CYLIECTBEHHBIM NPU3HAK WJIM OCHOBAHUS JIS
CpaBHEHHS, KJlacCU(PUKAITUU U 0000IIECHNS;

MP3 — onpenensTs Lenu AeATeIbHOCTH, 3a0aBaTh MMapaMeTpbl U KPUTEPUU
WX JTOCTHKCHUS,

MP4 — BBIABIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYMS B PACCMATPUBAEMBIX
SABJICHUSAX;

MP5 — BHOCHUTBH KOPPEKTHUBBI B JIESATEIBHOCTH, OLEHUBATH COOTBETCTBUE
pe3yJIbTATOB LIEJIAM, OLICHUBATH PUCKHU ITOCIEACTBUN 1E€ATEIBHOCTH;

MP6 — pa3BuBaTh KpPEaTHBHOE MBIIIJICHUE NPU PELIICHUH KU3HEHHBIX
npo0iem;

MP8 — cniocoOHOCTh M TOTOBHOCTh K CAMOCTOSTEILHOMY MOUCKY METOJ0B
peleHns MPAaKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IUYHBIX METOJ0B ITO3HAHUS;

MP10 — ¢gopMupoBaHue HayyHOrO THUIA MBIIUICHUS, BIaJCHUE HAyYHOU
TEPMHUHOJIOTHEN, KJIFOUEBBIMHU OHATUSAMHA U METOAAMU;

MP12 — BBISBIATH NPUUYUHHO-CIIEICTBEHHBIE CBSA3M M aKTyaJu3UpPOBaTh
3a7a4y, BBIIABUIaTh TUIOTE3y €€ pELUICHUs, HaxXxOAUTb AapryMEHThl JUIA
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh IapaMETPbl U KPUTEPUU PELLICHNUS,

MP13 — aHanu3upoBaTh NOJYYEHHBIE B XOJA€ PEUIECHU 3aa4M PE3YJIbTATHI,
KPUTHYECKN OLEHMUBATh UX TOCTOBEPHOCTDH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSIX;

MPI17 — yMeTh NEpEHOCUTh 3HAHUS B MO3HABATEJIbHYIO M MPAKTUYECKYIO
001acTh KU3HEACATEIHHOCTH;

MP18 — ymeTh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

MP19 — BbIABUraTh HOBBIE €M, MpeAjiaraTb OPUTHMHAIbHBIE MOAXOAbI U
peLeHus



MP21 — BnageTe HaBbIKAMHU TMOJy4YeHHS HHGOpPMAIUU W3 HCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIAThH IMOKUCK, aHAJIA3, CHCTEMATU3ALAI0
¥ MHTEPIPETAINI0 HHPOPMAIIUH PA3TUIHBIX BUIOB B (JOPM MIPEICTABICHHUS,

MP28 — BnageTh pa3IMuHbIMU CTIOCOOAMU OOIIEHUS U B3aMMOICHCTBHS;

MP30 — pa3BepHyTO U JIOTUYHO H3JIaratb CBOK TOUYKY 3pPEHHUS C
HCIIOJIb30BaHUEM SI3bIKOBBIX CPEJICTB;
MP31 — mnoHMMaTh UM HCIOJB30BaTh IMPEUMYIIECTBA KOMAaHIAHOM M

VHAMBUYyaIbHON pa0oThI;

MP33 — npuHMUMAaTh LIEIHM COBMECTHOM AECATEIBHOCTH, OPTaHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS II0 €€ JOCTYIKCHMIO: COCTaBJITH IUIAH JECHCTBUH,
pacnpenensaT POJM C YYETOM MHEHUH YYaCTHHKOB OOCYXIaTh pe3yIbTaThl
COBMECTHOI paboTHI;

MP36 — xoopAMHHMpOBAaTb W BBINIOJHATH PabOTy B YCIOBUSIX PEAbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

MP37 - oOCymecTBIATh TNO3UTUBHOE CTPATETMYECKOE IOBEACHUE B
pa3NUYHBIX CHUTyalWsAX, MPOSBIATH TBOPYECTBO M  BOOOpaKEHHE, OBITH
MHULMATUBHBIM

MP42 — nenarb OCO3HaHHBIM BBIOOp, apryMEHTUPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 34 PEILIECHHUE;

MP46 — BnaaeTh HaBbIKAMM IO3HABATEJIbHOW pedIEKCUU KaK OCO3HAHUSA
COBEPLIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAHUMU

MPS55 — npuHMMaTh MOTHBBI M apTyMEHTBI IPYTHUX JIIOAEH NPHU aHAJIU3E
PE3YJIbTATOB JIEATEIBHOCTH;

MP56 — npu3HaBath CBO€ NMPaBO M MPaBO APYIHUX JIOJEH Ha OLUMOKU;

MPS57 — pa3BuBaTh CIOCOOHOCTh MOHMMATh MHUpP C MO3ULUU JIPYroro
4eJ0BeKa

[1PG1 — BnasgeHne MeTo1aMu JJOKa3aTeNbCTB, aITOPUTMAaMU PEILICHUs 3a]1aY;
yMeHHe (OpMYyJIHpPOBaTh ONPEIENICHUS, aKCHOMbl U TEOPEMbl, NPUMEHATh UX,
IIPOBOAMTH JOKA3aTENbHBIE PACCYKICHHS B XO/I€ PELICHUS 3a1a4;

[IP62 — ymeHue omepupoBaTh MOHATUAMH: CTENEHb YHWCIA, JOorapupm
YHUCJla; YMEHHE BBIMOJIHATH BHIYUCICHUE 3HAYEHUIN U MPeoOpa30BaHMs BbIPAKEHUN
CO CTemeHsMH U Jorapudmamu, mnpeoOpa3oBaHus JIpPOOHO-PALMOHATIBHBIX

BBIPAKCHU,
I1P63 —yMEHUE OIIEpUPOBATH MIOHATUSAMMU: palMOHAJIbHBIE,
VppalUOHAIBHBIE, IIOKa3aTeIbHbIE, CTEIEHHBIE, norapuMUIECKue,

TPUTOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;
[IP64 —ymeHue omnepupoBaTh TMOHATUAMM: (DYHKIUS, HeNpephIBHAS
GyHKUHMS, TPOM3BOJHAsA, MEpBOOOpa3Has, ONpPENENEHHBIM HMHTErpai; yMEHHe



HaXOAWTh IPOU3BOJHBIE JJIEMEHTAPHBIX (PYHKIMH, HCHOJB3YyS CIpPAaBOYHbIE
MaTepuasbl; UCCIAEAOBATh B MPOCTEUIINX ClydasXx (PyHKIMH Ha MOHOTOHHOCTbD,
HaXOAWTh HauOOJbIINE W HAMMEHbIIWE 3HAUYCHUA (YHKUUH; CTPOUTH TpaQUKu
MHOTOWIEHOB C  HCIIOJIb30BAaHWMEM  allapaTta MAaTeMAaTHYECKOro  aHaJIM3a;
IIPUMEHSATH ITPOU3BOAHYIO IPHU PEUICHUM 3aJa4 Ha JBM)KCHME; pellaTh IIPaKTUKO-
OPUEHTHPOBAHHBIE 3a/Jaydl Ha HauOOJbIIME M HAUMEHbIIME 3HAYCHUs, Ha
HAaXO0XKJEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

[IP6G5 —yMmeHue omnepupoBaTh MOHATUSMHU: palUOHANBHAS (QYHKIMS,
noka3arenbHas (QYHKIMS, CTeNeHHas QYHKIMs, Jorapupmudeckas (yHKIus,
TpUrOHOMETpHUUYecKkrue (QyHKIUHU, 0OpaTHbIE (YHKIMH; YMEHHE CTPOUTH Tpaduku
U3YYCHHBIX (PYHKIMN, WCHONB30BaTh TpadUKH MNpU H3YYEHHH IMPOLECCOB U
3aBHCHUMOCTEN, MpU pElIeHUH 337ad U3 JAPYTUX y4eOHBIX MPEIMETOB U 33Jay U3
peabHOM JKU3HM; BBIPaKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIMUNHAMU;

[TP66 —ymMeHue pemaTh TEKCTOBbIE 3a/1a4ll Pa3HbIX TUIOB (B TOM 4YHCJIE Ha
IOPOLEHTHI, A0JIM U YacTH, Ha ABM)KEHHE, pabOTy, CTOUMOCTb TOBapOB U YCIYT,
HaJIOTH, 3aJa4i U3 OOJACTH YNpaBIICHUA JUYHBIMH U CEMEUHBIMU (PUHAHCAMM);
COCTABJISITh BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI MO YCIIOBHUIO
3a/layd, MCCIIEIOBAaTh IOJYYEHHOE PELICHUWE W OLEHUBATH MPaBIONOJ00HOCTH
pEe3yIbTaTOB;

[IP67 —ymeHue onepupoBaTh TMOHATUSAMU: CpelHEe apUPMETHUECKOE,
MeAMaHa, HauOoJyiplllee W HaUMEHbIIEe 3HAu€Hus, pa3Max, Jucrepcus,
CTaHJAapPTHOE  OTKJIOHEHHWE  YHUCIOBOIO  Habopa;  yMEHHE  HU3BJEKaTh,
MHTEPHPETUPOBATh MHPOPMALINIO, IPEACTABICHHYIO B Ta0lMIaX, HA JUarpaMMax,
rpadukax, OTpPaXKalIIyld CBOMCTBA peaibHBIX TMPOIECCOB U  SIBJICHU;
MPEACTaBIATh WH(MOPMAIIUIO C TMOMOIIBIO TaOJaUIl M JuarpamMm; HUCCIEA0BaTh
CTaTUCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM IrpaduyecKux METOAO0B U
AIIEKTPOHHBIX CPEACTB;

[TP68 —ymeHue onepupoBaTh MOHATUSIMH: CIYYalHBIA OMBIT M CIydaliHOE
COOBITHE, BEPOATHOCTb CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIISATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpaUUeCKMX METOAOB; MPUMEHATh (POPMYJbI CIOXKEHUS U
YMHOXKEHHSI BEPOSITHOCTEM, KOMOMHATOPHBIE (PAKThl M (POPMYJbI MPU PELICHUH
3aJlay; OLIEHUBATh BEPOSITHOCTH PEAbHBIX COOBITUI; 3HAKOMCTBO CO CIy4YallHbIMU
BEJIMYMHAMU; YMEHUE IPUBOJAUTH MPUMEPHI IPOSBIICHUS 3aKOHA OOJIBIIMX YKCEIl B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

[IPGY9 —ymeHue omnepupoBaTh MOHATUSAMU: TOYKA, NpsSAMas, IUIOCKOCTb,
IPOCTPAHCTBO, IBYI'PAaHHBIN YIroJl, CKPEIMBAIOLIMECS NPSIMbIE, NTAaPAIIIEIBHOCTD U
NEPHEHANKYJISIPHOCTh MPSIMBIX U TUIOCKOCTEH, YTOI MEXYy IPSIMBIMH, YTOJ MEXKIY
OpsIMOM M TUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSTHUE OT TOYKU [0
IJIOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMHU, PACCTOSHHUE MEXIY IJIOCKOCTIMU;



YMEHHME HCIIOJIb30BATh MPHU PEIICHWU 3a7a4 H3Y4YEHHbIE (aKTbl U TEOPEMBI
IUIAHUMETPHH; YMEHHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO0 MUPA;

[IP610 —ymMeHue omepupoBaTh MOHATUAMU: MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHHMKa, KyO, mapajUleNnenunea, TMnNpu3Ma, mnupamuna, Gurypa u
HNOBEPXHOCTh BpAalllCHUs, LWIMHIAP, KOHYC, IIap, cdepa, cedeHus ¢QUrypbl
BpallleHus, IUIOCKOCTh, Kacaromascs cepbl, LMIMHApPA, KOHYyca, IUIOIIAb
HNOBEPXHOCTU MUPaMUJbl, IPU3MBI, KOHYyCa, IWIMHJIpPA, Iuiomanb chepsl, o0beM
Ky0a, NpSAMOYTOJIbHOTO MNapajljlesieuneaa, NUpaMUAbl, MPU3MBI, LWIMHIpA,
KOHYyca, Iapa; yMEHHE H300pakaTh MHOTOTPAaHHUKUA U MOBEPXHOCTHU BpalllCHUS,
UX CEUYEHUS OT PYKH, C MOMOLIBI0 YEPTEHKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX
CPEICTB; YMEHHE paCIO3HABaTh CHUMMETPUI0 B TPOCTPAHCTBE; YMEHHE
pacro3HaBaTh PABUIIbHBIE MHOTOTPAHHUKY;

[IP611 — ymeHue omnepupoBaTh MOHATUSMU: JBH)KEHUE B NPOCTPAHCTBE,
no/00Hble (UTYpbl B MPOCTPAHCTBE; MCIOIb30BaTh OTHOILIEHUE IUIOMIAEH
NOBEPXHOCTEN 1 00bEMOB OJOOHBIX (PUTYp NP PELICHUU 33]1aY;

[IPO12 — ymeHHE BBIYHCIATH F€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ,
II0LIAAb, 00bEM, IJIOIIA]b MOBEPXHOCTH), UCIOJB3Ys H3yYEHHbIE (POPMYIbl U
METO/bL;

[IP613 — yMeHue omnepupoBaTh MOHATUSAMM: MPSMOYTOJbHAS CHUCTEMa
KOOpPJIMHAT, KOOPJAMHATBI TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKAJSIPHOE
IIPOU3BEICHUE, YTOI MEXIY BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA
Ha YHUCJO; HaXOJWUThb C IMOMOIIBI0O M3YYEHHBIX (POPMYJI KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PaCCTOSTHUE MEXIY JBYMS TOUKaAMU;

[TP614 — ymeHue BbIOMpATh MOAXOASIINN U3YUYEHHBIA METOJ JI PELICHUS
3aJlayd, paclo3HaBaThb MaTeMaTH4eckue (akTbl U MaTeMaTHYECKUE MOJETU B
OPUPOAHBIX MU OOUIECTBEHHBIX SBJICHUSX, B MCKYCCTBE; YMEHUE IPUBOIUTH
IIPUMEPBI MATEMATUUYECKUX OTKPBITUM POCCUMCKOM M MHUPOBOM MaTeMaTH4ECKOU
HayKU;

[Pyl — yMeHHe omnepupoBaTh NOHATUAMH: ONpPEAEICHUE, AaKCUOMa,
TEOpEMA, CIEACTBHE, CBOMCTBO, NPHU3HAK, JOKAa3aTEIbCTBO, PAaBHOCHUIIBHBIC
bopMyIUpPOBKHM; yMEHHE (POPMYIUPOBATH OOpPaTHOE M  MPOTHUBOIOIOKHOE
YTBEP)KJICHUE, TPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOJIB30BATh METO]
MaTEMaTUYeCKOM WMHAYKIMH; TPOBOAMUTH JOKA3aTeJbHbIE pACCYXICHUS MPHU
pELICHUH 337a4, OLIEHUBATh JOTUYECKYIO TPABUIIBHOCTD PaCCyKICHUH;

[IPy2 — ymeHue omnepupoBaTh MOHATUSMU: MHOYKECTBO, IMOJAMHOKECTBO,
olnepaury HaJ MHOXECTBAMHU; YMEHHUE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis ONIMCAHMS PEabHBIX MPOLIECCOB U SIBJICHUI U MpPU pELISHUH 3a/ad, B
TOM YHCJIE U3 JPYTUX YYEOHBIX MPEIMETOB,;

[IPy3 — yMeHue onepupoBaTh MOHATUSAMU: rpad, CBA3HBIM rpad, Aepeso,



LUKJ, rpad Ha IUIOCKOCTH; YMEHME 3a/1aBaTh M ONUCHIBATH I'padbl pa3IuuHbIMU
crioco0aMu; UCIOJIb30BaTh Tpadbl MPHU PEIICHUH 3a]1aY;

[IPy4 — yMmeHue CBOOOJHO OINEPUPOBATH MOHATHSIMH: COYETaHUE,
NepPeCcTaHOBKA, YHCIO COYETAHUMN, YUCIIO TIepecTaHOBOK; OnHOM HbioTOHA; yMeHue
IPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKJICHUS AJIS pEeLICHUS 3aa4;

[IPy5 — ymeHue omepupoBaTh MNOHATUAMU: HATYpalbHOE YHUCIO, LEJIO0E
YHCJI0, OCTaTOK II0 MOJIYJIIO, PalMOHAIbHOE YHCIO, HWPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJIbIX, PALUOHAIBHBIX, JIEHCTBUTEIBHBIX YHCEI;
YMEHHE HCIOIb30BaTh MPU3HAKU ACIMMOCTH, HaWUMEHBIINN OOIMIMH NEeIUTeNnh U
HauMeEHbIllee oOIee KpaTHoe, anropuT™M EBkIuaa mnpu  pemieHud 3ajaad;
3HaKOMCTBO C Pa3IHMYHBIMH MO3ULIMOHHBIMU CUCTEMAMU CUHCIICHUS;

[IPy6 — ymeHue cBOOOJHO ONEPUPOBATh MOHATHSMH: CTEIEHb C LIEIbIM
[OKa3aTeleM, KOpPEHb HATypajJbHOM CTENEHW, CTENEeHb C pallOHAIbHBIM
[IOKa3aTeJleM, CTElEeHb C JIEUCTBUTENIBHBIM (BEILIECTBEHHBIM) IIOKa3aTEIEM,
jgorapudm ymucia, CHHyC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA;

[IPy7 — ymeHue omepupoBaTh NOHATHSIMH: TOXKIECTBO, TOXKIECCTBEHHOE
npeobpazoBaHne, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHWH M HEPABEHCTB,
pPaBHOCUIIBHOCTh ~ ypaBHEHWH, HEPABEHCTB W  CHCTEM, pallMOHAIBHBIC,
UppaloOHaJIbHbIE, HOKa3aTeNbHBbIC, CTETEHHBIE, Jgorapupmuyeckue,
TPUTOHOMETPUUYECKUE YpPaBHEHHUS, HEPABEHCTBA U CHUCTEMbI; YMEHHUE peliarhb
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C MOMOILIBIO PA3IUYHBIX NPUEMOB; pPEIIaTh
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMBbI C IapaMEeTpOM; IPUMEHATb YpaBHEHUS,
HEPAaBEHCTBA, MX CHCTEMBI JUIS DPEUICHUS MaTeMaTHYeCKHX 3aJad M 3aj1ad M3
pa3nUYHbIX 00JaCTel HAYKU U peajbHOM KU3HMU;

[IPy8 — ymeHue cBOOOJHO ONMEPUPOBATH MOHATUAMM: TrpaduK (QyHKIUH,
oOpaTHast (pyHKIMS, KOMIO3ULMS (YHKUWM, JTUHEWHas (yHKUWSA, KBaIpaTHYHAS
GyHKIMS, CTENeHHas (QYHKIMS C LEJIbIM I0Ka3aTejaeM, TPUTOHOMETPUUYECKHUE
byHKIMKU, OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMM, TIOKa3aTelbHAas |
jorapupmMuyeckas (QYHKIMH, yMEHUE CTPOUTh Tpaduku (YHKIMI, BBITOIHATH
npeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

YMEHHE HCIONB30BaTh Tpa@uku (GYHKIUH OIS W3y4eHHUs MPOILECCOB H
3aBHCHMOCTEH MPHU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U U3 PEeaTbHOU
KU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTH MKy BEININHAMY,

yMEHHE CBOOOAHO OINEpPUPOBATH TMOHATHUSIMU: UYETHOCTh (YHKIUH,
NEPUOANYHOCTD (DYHKLUHU, OTPAaHUYEHHOCTh (PYHKIIMM, MOHOTOHHOCTh (DYHKLIUH,
IKCTpeMyM (YHKIIMH, HAWOOJbIIEe W HAWMEHbIee 3HAauYeHUS (QYHKIUH Ha
IPOMEXKYTKE; YMEHHE MMPOBOIUTH HCCIEA0BaHNE QYHKITUH;

YMEHHE WCIONb30BaTh CBOWCTBA M Tpaduku QYHKIUA s pElIeHUs
ypaBHEHUH, HEPABEHCTB W 33Jad C MapaMeTpamMu; U300paxaTh Ha KOOPIAWHATHOU



IJIOCKOCTH MHOXKECTBA PEIICHUNA YPABHEHUM, HEPABEHCTB U UX CUCTEM,;

[1Py9 — ymeTh cBOOOJHO OMEpUpPOBATH MOHATUSMU: MOCIEIOBATEIBHOCTD,
apupMmeTHyecKass Iporpeccus, TIeoMeTpuueckas Iporpeccus, OeCKOHEYHO
yObIBaroIas reOMETPUIECKAs IIpOrpeccus; yMeHUe 3a/1aBaTh
II0CJIEI0BATEIBHOCTH, B TOM YHCJIE C TOMOLIBIO PEKYPPEHTHBIX (POPMYII;

[IPyl0 — ymeHue omepupoBaTh NOHATHUSMU: HENPEPHIBHOCTh (YHKIUH,
acUMNTOTHl Trpaduka QYHKIMM, TepBas W BTOpas IMpoOU3BOJAHAS (YHKIUH,
reOMETPUYECKUH U (PU3WYECKUH CMBICI TPOMU3BOJIHOHM, TmepBooOpa3Hasd,
OTIpE/CNCHHBIA HMHTErpaj; yMEHHE HaXOAWTh AaCHUMMTOTHI Tpaduka (QYyHKIUH,
YMEHUE BBIUYUCIATH TPOU3BOJHBIE CYMMBI, IPOU3BENCHHS, YacCTHOIO U
KOMIO3UINH (PYHKINNA, HAXOJAUTh ypaBHEHHE KacaTeNbHOHN K TpaduKy QyHKINH;

YMEHHME HCHOJIb30BaTh IMPOU3BOJHYIO Ul HCCIENOBaHUs (YyHKUUH, I
HAXOXKJCHUS HAWIy4dllero PEIICHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMUYECKMX U (U3MUECKHX 3ajayax, s ONpElNEJCHHUs CKOPOCTH U
YCKOpPEHUS; HaXOAWUTh IUIOMATM M 00BeMbl (UIYyp C MOMOUIbIO HHTErpaja;
IPUBOJIUTH  NPUMEPHl  MATEMATHYECKOIO  MOJCIHMPOBAHUSA C  IOMOIIBIO
mu(pepeHInanbHbIX YpaBHEHUN;

[IPyll — yMmenue onepupoBaTh TOHATHUSAMH: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCJIa, MOAYJb M apryMEHT KOMIUIEKCHOI'O YHCIIA,
(dopMa 3anmucu KOMIUIEKCHBIX 4MCeN (F€OMEeTpUuYecKas, TPUTOHOMETpUYECKas U
anreOpauyeckas); yMeTb  INPOU3BOJAUTH  apu(METHUYECKHE  JIEHCTBUS  C
KOMILJIEKCHBIMU YHCJIaMU; NPUBOJUTH IMPUMEPBI MCIOJIB30BAaHUS KOMIUIEKCHBIX
4YHUCell,

[IPyl2 — ymeHue CBOOOJHO ONEPUPOBATH MOHATUSIMH: CpEIHEE
apupmMeTnyecKkoe, MeauaHa, HauOoJsblllee W HAWMEHbIIEE 3HAYEHHUS, pa3Max,
JUCIIEPCHS], CTAHAAPTHOE OTKJIOHEHHUE ISl ONMCAHUS YHMCIIOBBIX JAHHBIX; YMEHHE
UCCIIEIOBATh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJIE C IPUMEHEHUEM TpaduuecKuX
METOJIOB M DJIEKTPOHHBIX CPEICTB; TIpaUuecKu HCCIEeI0BaTh COBMECTHbBIE
HAOJIIOJICHUS C IOMOIBIO TUarpaMM pacCceMBaHUs U IMHEHHON perpeccuy;

[IPyl3 — yMeHHe HaxoJWUTh BEPOSTHOCTH COOBITUHA C HMCHOJb30BAaHUEM
rpauuecKkux METOJOB; MPUMEHATh JJI peuieHus 3a1ad (OpMyJibl CIOXKEHUS U
YMHOXKEHHSI BEPOATHOCTEHN, (OpMYITy MOJTHOW BEpOSTHOCTH, popMmyiy bepryiu,
KOMOMHATOpHbIE (akTel U (OPMYJIbl; OLIEHUBATh BEPOATHOCTU peaTbHBIX
COOBITUH;  yMEHHME  ONEepUpOBaTh  MOHATHAMH:  CllydyailHas  BeJIMYMHA,
pacrpeneneHue BEpOSITHOCTEH, MAaTEMaTUYeCKOe OXUIAHUE, JHUCIEPCUS W
CTaHJIAPTHOE OTKJIOHEHHE CIy4YailHOW BeIMUYMHBI, (DYHKUHUU pAaCIpEeAeNeHUs U
IUVIOTHOCTH PaBHOMEPHOTO, IIOKA3aTEJIbHOTO M HOPMAJIBHOIO pACIpEICICHUM;
YMEHHE HCIIOJb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEACICHUN IS PEIICHUS 3a/1ay;
3HAKOMCTBO C TMOHATHUSIMHU: 3aKOH OOJIBIIMX YHCEN, METOAbl BBIOOPOYHBIX



UCCIJIEJOBaHM; YMEHUE NIPUBOJUTH PUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX YHCEN
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;

[1Pyl4 — ymenue cBOOOIHO OMEpPUPOBATH MOHATHUAMU: TOUKA, MpsiMasd,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKAW YroJy, JIBYTPAHHBIM YTOJ,
TPEXTPAaHHBIM yTroJl, NEpPeceKarolluecs, MapayieNbHble M CKpeIlMBaroIIuecs
npsiMble, MAPAIUIENBHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroj
MEXy IPSIMBIMH, YTOJ MEKIY MPSIMON U TUNIOCKOCTBIO, YTOJ MEKIY IJIOCKOCTSMU;
YMEHHE HCIIOJIb30BATh MpPHU PEIICHUH 3aad H3Y4YeHHbIE (aKThl U TEOPEMBI
IUIAHUMETPHH; YMEHUE OLEHHWBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MUPE;
YMEHUE OIEpPUPOBATH MOHATHUSMU: MHOTOTPAHHUK, CEYEHHUE MHOIOTPAHHHKA,
NpaBWIbHBI MHOTOTPAaHHUK, IpU3Ma, NHpaMHaa, (Urypa H MOBEPXHOCTb
BpallleHusl, LWIMHIP, KOHYC, wIap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHyca M LWJIMHApA, NapajuleJbHble OCH WIM OCHOBAHHMIO, CEYEHHE LIapa,
IUIOCKOCTh, Kacaromascs cepbl, HWIMHIAPA, KOHYCa; YMEHUE CTPOUTH CEUEHHUE
MHOTOTpaHHMKa, W300pakaTb MHOTOTPAHHUKHM, (UIYppl U  HOBEPXHOCTHU
BpalIeHUs], UX CEUYEHHUS, B TOM YHCIIE C IIOMOMIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE
IPUMEHATH CBOMCTBA T€OMETPUUYECKUX (PUTYP, CAMOCTOSATENBHO (POPMYIIMPOBATH
OIpEENCHHS U3y4yaeMbIX (PUTyp, BBIIBUTATh TMIIOTE3bl O CBOMCTBAX M MPU3HAKAX
reoMeTpuyYecKux (Guryp, 000CHOBBIBATH WJIM ONPOBEPraTh UX; YMEHHE POBOAUTH
KJIacCU(pUKaluoo (GUryp mo pasiauyHbIM INPU3HAKAM, BBIIOJHATH HEOOXOAMMBbIE
JOTIOJTHUTENBHBIE TOCTPOEHUS;

[1Py1l5 — ymeHnue cBOOOIHO ONEpUpPOBATh MOHATHAMU: ILIOWAAbL (PUTYpHI,
o0beM (QuUrypsl, BEIMUUHA YTia, PACCTOSHUE OT TOYKH JO IIOCKOCTH, PACCTOSHUE
MEXIY NPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMHM, IUIouiaab chepsbl, MIomaab
NOBEPXHOCTH MHUpaMUbL, TMPU3MBL, KOHyCa, UMIUMHApPA, 00BbeM KyOa,
NPsIMOYTOJIBHOTO TapajuleNienuIeia, MUPaMUbl, MPU3MBbI, IWIMHIPA, KOHYCA,
napa; yMeHrue HaXOUTh OTHOIIIEHUE 00BEMOB TTOI00HBIX (UTYD;

[IPyl6 — ymeHue cBOOOAHO OINEPUPOBATh MOHATHSAMH: JIBUKEHHE,
napaJuiebHbId EPEHOC, CHMMETPUS Ha IJIOCKOCTH M B MPOCTPAHCTBE, MTOBOPOT,
npeoOpa3zoBaHue MoJI00Ms, MOA00HBIE (DUTYpPBI; YMEHHE Paclo3HaBaTh PaBHbIE U
noj00HbIe PUTYpBI, B TOM YHCII€ B MPUPOJIE, UCKYCCTBE, apXUTEKTypEe; YMEHHUE
UCIIOJIb30BaTh ~ I€OMETPUYECKHE  OTHOIICHMS, HAXOAUTh T€OMETPUYECKUE
BEJIMYMHBI (UIMHA, YTOJ, IUIOMIA/b, OObEM) MPHU PEIICHUU 3aJady U3 JPYTUx
y4eOHBIX MPEAMETOB U U3 PEATbHON KU3HU;

[IPyl7 — ymenue cBOOOJHO OMEPUPOBATHh MOHATHUSMHU: HPSIMOYTOJIbHAS
CHUCTeMa KOOpPJIWHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWHATHI BEKTOpa, cyMMa
BEKTOPOB, MPOU3BEJCHHE BEKTOpA Ha YHMCIO, Pa3IOkKEHUE BEKTOpa mo Oasucy,
CKaJISIpHOE TMPOM3BEICHHUE, BEKTOPHOE MPOU3BEIAEHHUE, YToJl MEXIY BEKTOPAMH;
YMEHUE HCIOIb30BaTh BEKTOPHBIM K KOOPAMHATHBIA METOJ JJIsl pPEIICHUs



reOMETPUYECKUX 3a7ad U 3ajad JPYyrux Y4YeOHBIX NPEIMETOB; OMNEepUpPOBATH
NOHATUAMU: MaTpuia 2 X 2 u 3 X 3, onpeAelnuTesb MaTpHILbl, FT€OMETPUUECKUI
CMBICIT OIPEETUTEILS;

[IPyl8 — ymeHue MOAEIHUPOBATH pealbHbIE CHUTYallUM Ha A3BIKE
MaTE€MaTHKH; COCTaBJIATh BBIPAXKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHUCTEMBI 110
YCJIOBHUIO 3a/layd, HCCJIENA0BaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
anmapara anreOpbl, HWHTEPHPETUPOBATH TOJYYEHHBIH pPE3yJbTaT; CTPOUTH
MaTEeMaTUYeCKUe MOJEIHU C TOMOIIBI0 T€OMETPUUYECKHX MOHSATUH M BEJIUYUH,
pelarb CBA3aHHBIE C HUMH NPAKTUYECKUE 33Ja4d; COCTABIIATH BEPOSITHOCTHYIO
MOJENIb W HMHTEPIPETUPOBATH IIOJYYEHHBIM pe3yJbTar; pemarb NIPHUKIaJIHbIE
3aJlayd  CpelCTBAaMU MAaTEMaTUYECKOro aHalii3a, B TOM YHCIE COLHUAIbHO-
HKOHOMHUYECKOTO U (PU3UUECKOr0 XapaKTepa;

[1Py19 — ymeHue BbIOMpaTh MOIXOIAIIMM METOHA Uil PEIICHUs 3aJauM;
NOHMMAaHHE 3HAYMMOCTH MAaTeMAaTUKH B U3YYEHUH IMPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHE PACIIO3HAaBATh NPOSBICHUE 3aKOHOB MATEMAaTUKH B
UCKYCCTBE, YMEHHUE IPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUICKOMN
1 MHPOBOM MAaTeMaTUYECKOW HAYKH.

O0BeM 00pa3oBaTEIBHON MPOrpaMMbl YIeOHOTO TIpeaMeTa coctaBisieT 230
yacoB. O0s3aTenbHas ayiuTopHas Harpy3ka — 206.
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