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1. OBIIAS XAPAKTEPUCTUKA ITPOT'PAMMBbI YYEFHOM JUCHUTIIAHBI
1.1 MecTo AuCHUILINHBI B CTPYKTYpPe OCHOBHOI 00pa30oBaTeIbHOIl IPOrpaMMBbI:

YyeOHast nucruiuinHa «MaTemMaThKay SBISETCS 00s13aTEIbHON 4acThio 0011e00pa3oBaTeIbHOTO
IIUKJIa OCHOBHOM 00pa3zoBaTesibHOM nporpammel B cootBeTcTBUU ¢ ®I'OC mo cnenmansaoctu 15.02.14
OcHallleHue cpeacTBaMy aBTOMATH3allMM  TEXHOJIOTMUECKHMX IIPOLECCOB M IPOM3BOACTB (110
OTpacysim).

1.2. IInanupyemMble pe3yJbTaThbl 0CBOCHHUS THCIUIIUHBI:

Oco0oe 3HaueHue NUCHUIUIMHA UMeeT Mpu (OPMUPOBAHUU U PA3BUTHH OOIUX KOMITETEHIIHI:

OK O01. BseiOupate cnocoObl pemieHus 3amad  Opo(ecCHOHATBLHON — ACATEIBHOCTH,
MPUMEHHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBisATh NMOUCK, aHAJIM3 W HHTEPIPETAlui0 HMH(pOpMaruu, HEOOXOIUMON st
BBITTOJIHEHUS 3a/1a4 TPO(PECCUOHATLHON IATEIIbHOCTH.

OK 03. IlmanupoBaThb M pealU30BHIBATH COOCTBEHHOE NPOPECCHOHATIBHOE U JIMYHOCTHOE
pa3BUTHE.

OK 04. PabGoTath B KOJUICKTHBE M KOMaHJE, 3()(PEKTUBHO B3aMMOJICHCTBOBATh C KOJUICTAMU,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 09. Mcnonb3oBaTh HHGOPMAIIMOHHBIC TEXHOJOTHH B MPOGECCHOHATBHOU JEATSILHOCTH.

B pamkax nmporpaMmbl yd4eOHOW AUCIUIUIMHBI O0y4YaIOIIUMHKCS OCBauBaroTcs Ju4HOCTHBIE (JIP),
metanpenmetrnsie (MP) u mpenmernsie pesynbTarel 0azoBoro u yriyonernnoro yposueu (I1PG) u
(ITPy) B cootBercTBUHM ¢ TpeboBanusimMu OI'OC cpeanero oduiero oopazoBaHus

KOIII)I H.]IaHI/IpyEMbIe pe3yabTaTbl OCBOCHUA JTUCHUIIJIMHBI BKJIKOYAI0T

JIP 05 C(i)OpMI/IpOBaHHOCTb OCHOB CaMOpa3BHUTUA H CaMOBOCIIMTAHUA B COOTBCTCTBUU C
06III€‘ICJIOBGLI€CKI/IMI/I LOCHHOCTAMU U UJCaJIaMH I'paKaAaHCKOI'0 06III€CTBa; TOTOBHOCTH H
CIIOCOOHOCTH K CaMOCTOHTeHBHOI\/’I, TBOp‘lCCKOfI 1 OTBETCTBEHHOM ACATCIIBHOCTH,

JIP 06 TOJIEPAaHTHOE CO3HAHWE W TIOBEJCHWE B TMOJHKYJIHTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTBH BECTH JHAJIOT C JPYTHMMH JIIOJbMH, TOCTUTaTh B HEM B3aMMOIIOHUMAaHHUS,
HaxXoauThb O6HII/I€ e #u  COTpyaAHH4YaTb A KX JOCTUIKCHHA, CIIOCOOHOCTD
POTUBOCTOSThH UJ/IC0JIOTUN IKCTPEMHU3Ma, HallMOHAIIU3Ma, KCceHO(poOHH,
JAUCKPUMHUHALIUKA 110 COUHAJIbHBIM, PCIIUTHO3HBIM, PACOBBIM, HAIMOHAJILHBIM IIPU3HAKaM
Y IPYTHM HETaTHBHBIM COIIMAIBHBIM SIBJICHUSIM;

JIP 07 HAaBBbIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, TE€ThbMH MJIAJIIET0 BO3pPacTa, B3POCIbIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIe0BATEIbCKONW, MPOSKTHON U
JPYTUX BUAAX AESTEIbHOCTH;

JIP 08 HPABCTBCHHOE CO3HAHWE W TIOBEJCHWE HA OCHOBE YCBOCHHUS OOIICUYEIOBEYCCKUX
LIGHHOCTEH;
JIP 09 TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CaMO0Opa30BaHUIO, HA

MPOTSKEHUH BCEU KU3HU; CO3HATENFHOE OTHOIICHHE K HEMpephIBHOMY 00pa3oBaHUIO
KaK yCIOBHIO YCIIENTHOM MpodecCuoHaIbHON 1 OOIIECTBEHHOM NESITEIbHOCTH;

JIP 10 HCTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOUasi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOUICHMIA;
JIP 13 0CO3HaHHBII BBIOOP Oynymeil mpodeccuu U BO3MOXKHOCTEH pean3alui COOCTBEHHBIX

JKN3HCHHBIX IIJIAHOB, OTHOIIICHUC K HpO(i)eCCI/IOHaHBHOfl OCATCIBbHOCTH KaK
BO3MOXXHOCTH y4YacTHsl B PEIIEHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
001IIeHaIMOHATIBHBIX TTPOOJIEM.

MP 01 YMCHHUC CaMOCTOATCIBHO OHNPCACTATh NCJIN ACATCIILHOCTU U COCTAaBJIAATHL IIJIAHBI
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ACATCIIBHOCTH, CaMOCTOATCIBbHO OCYHICCTBIATHE, KOHTPOJIHMPOBATE U KOPPEKTUPOBATH
ACATCIIbHOCTD, UCII0JIb30BATh BCC BO3MOIKHBIC PCCYPChI I JOCTUXKCHUSA TOCTABIICHHBIX
ueneﬁ U pcain3allii INNIAaHOB OCATCIIBHOCTH; BI>I6I/IpaTB YCIICUIHBIC CTpaTe€Tuu B
Pa3JIMYHBIX CUTYyallUAX,

MP 02

YMEHHE MPOAYKTUBHO OOLIATHCS W B3aHUMOJCHCTBOBATH B MPOLIECCE COBMECTHOM
NESTEIIbHOCTH, YYUTHIBATh MO3UIMU JIPYTHX YYaCTHUKOB JIEATEIBHOCTH, 3P(PEKTUBHO
pazpeniaTb KOHQIUKTHI;

MP 03

BJIaJICHNE HaBbIKAMHM I103HABATEIIbHOW, Y4eOHO-HCCIIEOBATENLCKOM M MPOEKTHOM
NeSTEeIbHOCTH, HaBBIKAMHU pa3pelieHus MpoOieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIIBHOMY IIOMCKY METOJOB PEIICHUS IPAaKTHYECKUX 3a1a4, NPUMECHEHUIO
pa3IMYHBIX METOJOB ITO3HAHUS;

MP 04

TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITEIBHON HH(OPMAIIMOHHO-TI03HABATEIHHON
NEeSTeNIbHOCTH, BJaJICHUE HaBbIKAMU TOJY4YeHHS HeoOXonuMoil uHpopManuu u3
ClOBapel pa3HbIX THUIOB, YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX
uHpOpMallK, KPUTHUYECKH OICHMBAaTh U  UHTEPIPETHPOBATH  HHQPOPMAIUIO,
MOJIY4aeMyI0 U3 Pa3JIMYHBIX UCTOYHHUKOB;

MP 05

YMEHHUE UCIIOJIb30BaTh CPEICTBA HHPOPMAIIMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA
(manee — UKT) B pemieHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX
3aa4 ¢ COOJIIOJCHUEM TPEOOBAHUK SPrOHOMHUKH, TCXHHUKH O€30IaCHOCTH, TMTHCHBI,
pecypcocOepeKeHusi, MPaBOBBIX W OITHYCCKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

MP 07

YMCHHUE CaMOCTOATCIBbHO OHLOCHHWBATHL W IIPUHHUMATh PCIICHHA, OIIPCACIIAOIINC
CTPATCTUIO NOBCACHU A, C YUHCTOM I'PAKJAHCKHUX U HPABCTBCHHBIX HGHHOCTeﬁ;

MP 08

BJIaACHUC A3BIKOBBIMU CpCACTBAMU — YMCHHUC SACHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUS, NCITOJIB30BATh aJICKBATHLIC SA3BIKOBLIC CPCICTBA,

MP 09

BJIaJICHUE HaBBbIKAMHU I103HABATENbHOW pe(IeKCHH Kak OCO3HAHMS COBEpIIAEMbIX
JICUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMM, IPaHULl CBOEIO
3HAHUS U HE3HAHUs, HOBBIX II03HABATEJIbHBIX 33J1a4 U CPEICTB MX JOCTUKCHHUSL.

I1P6 01

c(OpMUPOBAHHOCTH MPEACTABICHUN O MaTEMAaTHKE KaK YaCTU MUPOBOM KYJbTYphI U
MecTe MaTeMaTHKU B COBPEMEHHOM LIMBUIIM3AIIMHU, CIIOCOOAX OMUCAHUS SIBIEHUN
peaIbHOTO MUpa Ha MATEMATHYECKOM SI3BIKE;

I1P6 02

c(OPMHPOBAHHOCTh NPEACTABICHUH O MATEMaTHYECKUX MOHATHAX KaK BXKHEHIINX
MaTEMaTUYECKUX MOJEIISIX, TO3BOJISAIOINX ONUCHIBATh U U3y4aTh Pa3HbIE MPOLECCHI U
ABJICHM; TIOHUMaHUE BO3MOXXHOCTH aKCUOMATHYECKOT 0 IIOCTPOCHUS MaTEMAaTUYECKUX
TEOPHIL;

I1P6 03

BJIAAICHUEC METOAaMH 1OKa3aTCJILCTB U AJITOPUTMOB PCIICHHA, YMCHUC UX IPUMCHSTD,
MMPOBOAWTH NOKA3aTCIbHBIC PACCYKACHUA B XOAC PCHICHUA 3a1a4,

I1P6 04

BIIaJICHUE CTAaHAAPTHBIMU IIPUEMaMU PELLICHUs PallMOHAIbHBIX U UPPALIMOHAIBHBIX,
IIOKa3aTENIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB, UX
CUCTEM; UCIIOIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM YMCJIE JUIS [IOUCKA
IIyTH pENIEHUs U WJUTFOCTPALIMY PEIICHUs] YPABHEHUN U HEPABEHCTB;

ITP6 05

C(i)OpMPIpOBaHHOCTI) HpeI[CTaBJIeHI/II\/’I 00 OCHOBHBIX MNOHATHAX, HACAX U METOJaX
MaTEMaTHYCCKOI'O aHaJIn3a,

I1P6 06

BIIaJICHUE OCHOBHBIMHU MOHATUAMMU O IUIOCKUX U IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHUS PACIIO3HABAThH
reoMeTpruuecKue (GUrypsl Ha YepTekax, MOJCISAX U B PeaIbHOM MUPE; IPUMEHEHHE
M3YYEHHBIX CBOMCTB reoMeTpuuecKux Guryp u Gopmy Juist peiieHnus FreOMEeTPUUECKUX
3a/1a4 ¥ 33J1a4 C IPAKTUYECKUM COJICPKAHUEM;

I1P6 07

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 0 IIponeccax " ABJICHUAX, UMCIOIUX
BGpOS[THOCTHBIfI XapaKkTep, CTATUCTUICCKUX 3aKOHOMEPHOCTAX B PE€AJIbHOM MHPE,
OCHOBHBIX ITOHATHUAX BHGMCHTapHOfI TCOpHUUN BepOﬂTHOCTeﬁ; yMeHI/Iﬁ HaXOJWUTh U
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OLICHUBATh BEPOSITHOCTH HACTYIJICHUS! COOBITUN B MPOCTEHIINX MPAKTUYECKUX
CUTYaIlUSIX ¥ OCHOBHBIE XaPAKTEPUCTUKH CITYIAHBIX BEIUYHH;

ITP6 08

BJIQJICHUE HAaBBIKAMH MCIIOJIb30BAHMUS TOTOBBIX KOMIILIOTEPHBIX MPOTrPAMM IIPH PEIICHUN
3a/1a4;

ITPy 01

c(OpPMHPOBAHHOCTb IPEACTABICHUN O HEOOXOIUMOCTH JJOKA3aTeIbCTB IIPU
000CHOBaHMN MaTEMAaTHUECKUX YTBEP)KJIECHUHN U POJIU aKCUOMATUKH B IIPOBEICHUU
JENYKTUBHBIX PaCcCYXICHUH;

[1Py 02

c(OpPMHPOBAHHOCTH MOHATHIHOTO arlmapaTa 1o OCHOBHBIM pasjieliaM Kypca
MaTeMaTUKH; 3HaHUN OCHOBHBIX TeOpeM, (POPMYII U YMEHHUS UX IPUMEHSTh; YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHUS 3a/1ay;

[TPy 03

c(OpPMHPOBAHHOCTb YMEHUI MOJIEIMPOBATh pPeaJIbHbIE CUTYallUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIIN, UHTEPIIPETUPOBATH IOJYYCHHBIN PE3YJIBTAT;

[Py 04

c(hOopMUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHSAX MAaTEMaTHYECKOTO aHAITU3a
U MX CBOMCTBAX, BJIQJICHUE YMEHHUEM XapaKTePH30BaTh MOBEACHNE (QYHKIUH,
MCIIOJIb30BAHKUE MOJYYEHHBIX 3HAHUH JJIs1 OTIMCAHUS U aHAIN3a pealibHbIX
3aBUCHUMOCTEIH;

ITPy 05

BJIAJICHUE YMEHUSAMM COCTABJICHUS BEPOSATHOCTHBIX MOJIEJIEH 10 YCIOBHIO 3aa4 U
BBIUMCJICHHSI BEPOSITHOCTU HACTYIUICHUS COOBITHIA, B TOM YHUCIIE C MPUMEHEHUEM
dbopMys1 KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; HCCIe0BaHUs
CIIyYaHBIX BEJIMYHUH 1O UX PACIPEICIICHUIO.




2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOM 1M CHHMIIJIMHbI 246
BT. 4.:
TEOPETUUECKUE 3aHATHS 194
13 HUX KOHTPOJIbHBIE PAOOTHI 24

MPaKTUYECKHUE 3aHATHS 40

U3 HUX IPOQEeCCHOHATBHO OPUECHTHPOBAHHBIC 3aHATHSI 30
KOHCYJIbTAIlHH 8
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 4




2.2. TemaTnyeckuii IVIaH U CO/iep:KaHNe Y4eOHON AU CHMIIINHBI

Ne Coaeprxanue yueOHOro MaTepuasa O0bem Koamb! 061mux
pasaeJia, B Jacax KOMIIeTeHIIU I
TEMBI (yKa3aHHBIX B
pasnedie 1.2) u
JHMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeIMeTHBIX
pe3yJabTaToB,
¢dopmupoBanuio
KOTOPBIX
CrocoocTByeT
3J1eMEHT MPOrpaMMbl
1 IloBTOpEeHUE Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 12 I1P6 01, ITP6 04, IIPy
1.1 Ienu u 3aa4n MaTEMaTUKH IPYU OCBOCHUH CIIEITUATBHOCTH 2 02
1.2 UYucrna v BelYKcieHus. BelpaxkeHus u ux npeoOpa3oBaHus 2 JIP 05, JIP 09, JIP 13
1.3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI ypaBHEHHI 2 MP 01, MP 04, MP 09
1.4 BX0HOH KOHTPOIIb 2 OK 01, OK 02, OK 03,
IpodeccHoHaTLHO OPMEHTHPOBAHHOE COIePKAHME OK 04, OK 09
1.5 IIpakTHKO-OPHEHTHPOBAHHBIE 331a4U 2
1.6 [IporieHTs! B MpodeccrnoHalIbHBIX 3a/1a4ax 2
2 IIpsiMbIe H IVIOCKOCTH B IPOCTPAHCTBE 16 I1P6 02, ITP6 03, ITPy
2.1 OCHOBHBIE TIOHSATHSI CTepeoMeTpru. PacmonoxxeHne npsMbIX U TUIOCKOCTEH 2 02
2.2 [TapanienbHOCTh MPSIMOM U TIFIOCKOCTH. YTOJ MEKIY NMPSIMOH U TJIOCKOCTHIO 2 JIP 06, JIP 07, JIP 08
2.3 [TapasuiensHOCTh MIOCKoCTel. [lapaienbHoe IPOEKTHPOBAHHE 2 MP 02, MP 04, MP 05,
2.4 [leprieHIUKYIIPHOCTH MPSIMBIX, TPSIMOH U TNIOCKOCTH 2 MP 08
2.5 IleprieHAUKYIIPHOCTH MI0CKOCTEH. [lepneHuKyIsip M HaKJIOHHAs 2 OK 01, OK 02, OK 03,
2.6 Teopema o Tpex neprneHanKyIsIpax 2 OK 04, OK 09
2.7 KontponbHas pabota «IIpsiMble U TUIOCKOCTH B TPOCTPAHCTBE» 2
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlEPKAHNE
2.8 [IpsiMble U MJIOCKOCTH B @pXUTEKTYpPE U CTPOUTEIIHCTBE 2
3 KoopauHaThbl M BeKTOPbI B IPOCTPAHCTBE 12 I1P6 08, TPy 02




3.1 JlexapToBBI KOOPAMHATHI B MPOCTPAHCTBE. PaccTostHME MEX Ty ABYMS TOUKAMHU 2 JIP 06, JIP 07, JIP 08
3.2 BekTopsl B mpocTpaHcTBe 2 MP 02, MP 04, MP 05,
3.3 VYrou mexay Bekropamu. CKasipHOe IPOM3BEEHUE BEKTOPOB 2 MP 08
3.4 Pasnoxxenue BekTopa 2 OK 01, OK 02, OK 03,
3.5 KontposbHas pabota «KoopauHATH U BEKTOPBI B POCTPAHCTBEY 2 OK 04, OK 09
IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJIEPKAHNE
3.6 BekTopHOE mpoCcTpaHCTBO B MPOPECCHOHATBHBIX 3a/1a9ax 2
4 OcHoBbI TpuroHoMeTpun. Tpuronomerpunyeckue GyHKIHU 30 I1P6 03, I1P6 04, ITPy
4.1 Tpuronomerpuueckre GyHKIIUN IPOU3BOIBHOTO yIiIa, yncia. Pannannas u rpaxycHas 2 01, [Py 02
Mepa yria JIP 05, JIP 08, JIP 10
4.2 OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA. 2 MP 03, MP 07, MP 08
4.3 DopmyJibl TpUBEICHUS 2 OK 01, OK 02, OK 03,
4.4 CuHHyC, KOCUHYC, TAHT'€HC CYMMBbI M Pa3HOCTH JIBYX YIJIOB 2 OK 04, OK 09
4.5 CuHHYyC 1 KOCUHYC ABOMHOrO yria. @opMyJibl NOJIOBUHHOTO yria 2
4.6 Oynkumu, ux cpoiictBa. CriocoObl 3aganust pyHKIUN 2
4.7 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduKu 2
4.8 IIpeobpa3zoBanue rpa)KOB TPUTOHOMETPUUECKUX (PYHKIIMIA 2
4.9 OOpaTHbI€ TPUTOHOMETPUYECKUE (PYHKIIMH 2
4.10 [Ipocreiinye TPUrOoHOMETPUYECKUE YPAaBHEHUS 2
411 [Ipocreiiime TPUroHOMETPUUECKNE HEPABEHCTBA 2
4.12 CrniocoObl penieHns TPUrOHOMETPUYECKUX YPaBHEHHM 2
4.13 CucreMpl TPUrOHOMETPUUYECKUX YPABHEHUM 2
4.14 KonTponbHas padota «OcHOBBI TpUroHOMETpUU. TpUroHomeTpudeckue QyHKINN 2
ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
4.15 OnucaHue NPoU3BOJICTBEHHBIX IPOIECCOB C MOMOIIbIO TpauKOB (QYHKIUI 2
5 IIpousBoaHas GpyHKINH, ee MPUMEHEHHE 32 I1P6 01, ITP6 05, ITPy
5.1 ITonsATHE 0 Mpenene nocaeaoBaTeIbHOCTU. JUIMHA OKPYKHOCTHU U IUIOLIAAbL Kpyra KaKk 2 02, ITPy 03, TPy 04
MIPECIIbI TTOCIEI0BATEIHHOCTEH JIP 05, JIP 09, JIP 13
5.2 [Mousitue npou3sBoiHoM. [Tpon3BogHbIe GYHKIHIT 2 MP 01, MP 04, MP 09
5.3 [Tpon3BoOIHBIE CYMMBI, PA3HOCTH 2 OK 01, OK 02, OK 03,
5.4 IIpon3Bo1HbIE TPOU3BEAECHHUS, YACTHOTO 2 OK 04, OK 09
9.5 [IponsBoiHbIe TpUroHoMeTpuuecKux GyHkuuid. [TponsBoaHas cioxxHON QyHKIMH 2
5.6 IToHsaTHE O HENTPEephIBHOCTH (YHKIIMU. METOJT MHTEpBAJIOB 2
5.7 I'eomeTpruuecKuii CMBICIT IPOU3BOAHON 2




5.8 YpaBHeHHE KacaTeIbHOU K rpaduKy QYHKITUU 2
5.9 DuU3nYeCcKuil CMbICI NEPBON U BTOPOM TPOU3BOIHOM 2
5.10 MOHOTOHHOCTh QYHKIMH. TOYKH SKCTPEMYMBI 2
5.11 HccnenoBanue QyHKIMA U TOCTpOCHUE TpaduKOB 2
5.12 I'paduku 1poOHO-TMHEWHBIX (QYHKITUN 2
5.13 Haubosnpiiee 1 HanMeHbIlee 3HaYeHUs QYHKITUN 2
5.14 Konrtponbnas padora «IIponsBoanas GyHKINHU, €€ TPUMEHEHUE 2
IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJEPKAHNE

5.15 @u3nuecKuii CMBICIT MPOU3BOAHON B MPO(ECCHOHATBHBIX 3a/1a4ax 2
5.16 HaxosxieHne onTuMaabHOTO pe3yJibTaTa B 3a7adax 2

6 MHOrorpaHHUKH U TeJIa BpallleHUusl 36 I1P6 01, ITP6 06, ITPy
6.1 Bepiunebl, pebpa, rpaHi MHOTOTpaHHUKA 2 02, ITPy 03
6.2 IIpusma, ee cocTaBisiomue, cedeHue. IIpsamas 1 IpaBUIbHAS IPH3MBbI 2 JIP 06, JIP 07, JIP 08
6.3 IMapannenenunen, kyo. Cedenne Ky0a, napasieienunena 2 MP 02, MP 04, MP 05,
6.4 [Tupamuna, ee cocrapisronye, ceuenue. [lpapuinbpHas nupaMuaa. Y ceueHHas mupamuia 2 MP 08
6.5 BokoBas 1 noJIHas MOBEPXHOCTH NPU3MBI, TIHPAMUIBI 2 OK 01, OK 02, OK 03,
6.6 CummMetpus B Ky0e, nmapauienenumnee, npu3Me, NupaMuie 2 OK 04, OK 09
6.7 [IpaBriibHBIE MHOTOIPaHHUKH, UX CBOMCTBA 2
6.8 Hunuanap, ero cocrapistonue. CedeHne MWIMHIpA 2
6.9 Komnyc, ero cocrasustoniue. CeueHue KoHyca 2
6.10 YcedeHHbIi koHyC. CeueHne yCeYSeHHOT0 KOHYyCa 2
6.11 Hlap u chepa, ux ceueHwusl. 2
6.12 ITousarue 06 00beMe Tena. OTHOMEHNE 00BEMOB ITOAOOHBIX TEI 2
6.13 O6bembl MHOTOTpaHHUKOB. O0bEeMbI IMJIMHPA U KOHYCa 2
6.14 ITnomaau noBepxHocTel MUINHAPA U KoHyca. O0beM 1apa, MIona s chepsl 2
6.15 KonTponbHas pabota «MHOrorpaHHUKH U TeJa BpaIIeHUs» 2

IIpo¢eccnoHaILHO OPHEHTHPOBAHHOE COJAEPKAHUE

6.16 [Tnomaan moBepxHOCTEH KOMOMHIPOBAHHBIX T€OMETPUIECKHUX TETl 2
6.17 Pacuer 00beMa BMECTHMOCTH BEIECTB 2
6.18 [Ipumepsl cuMMeTpuii 2

7 IlepBooOpa3Hasi pyHKIMH, ee IPUMEHEHHUE 14 I1P6 01, ITP6 05, ITPy
7.1 IlepBooOpasHas ¢pynkuuu. [IpaBuia Hax0XxIeHUs IEPBOOOPA3HBIX 2 02, ITPy 03, TPy 04
7.2 Haxoxaenus nepBooOpa3HbIX QyHKIUN 2 JIP 05, JIP 09, JIP 13
7.3 I[Tnomiaas KpuBoauHeiHoM Tpanermu. opmyna Hetotona — Jleiibuuna 2 MP 01, MP 04, MP 09
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7.4 Heonpenenenublit 1 onpeeeHHbI HHTETPATbI 2 OK 01, OK 02, OK 03,
7.5 [Tonatue 06 onpeneIeHHOM WHTErpaje KaK MO KPUBOJIMHEHHOMN Tpanenuu 2 OK 04, OK 09
7.6 Kontponbras padota «IlepBooOpaszHas GyHKIIUU, €€ TPUMEHEHUE) 2
IIpodeccHoHaTBLHO OPMEHTHPOBAHHOE COIePKAHME
1.7 [IpuMeHeHust HHTETpaia B 3a7a4ax MpoQeCCHOHAIbHON HAITPaBJIECHHOCTH 2
8 Crenenu u Kopuu. CTeneHHast pyHKuusi 12 I1P6 02, ITP6 04, ITPy
8.1 Crenennast GyHKIUS, €€ CBOWCTBA 2 02
8.2 [IpeoOpazoBanue BeIpaXKEeHUN ¢ KOPHAMHU N-OW CTENIEHHU. 2 JIP 05, JIP 08, JIP 10
8.3 CBOICTBA CTENEHHM C PAIMOHAILHBIM U JIEHCTBUTEILHBIM MTOKA3aTENAMU 2 MP 03, MP 07, MP 08
8.4 Pemenue nppanoHaabHBIX YpaBHEHUN 2 OK 01, OK 02, OK 03,
8.5 Pemenne nppanroHaJbHbIX HEPABEHCTB 2 OK 04, OK 09
8.6 KonTponbnas pabota «Crenenu u kopuu. CteneHHas QyHKIUD 2
9 Iloka3arenbHast GyHKIHUS 14 I1P6 02, ITP6 04, ITPy
9.1 IToka3zarenpHast QyHKIHS, €€ CBOICTBA 2 02
9.2 Krnaccudukanus nokazarenbHbIX YpaBHEHUN 2 JIP 05, JIP 08, JIP 10
9.3 Pemenvie nmokasarenbHBIX YpaBHCHHH 2 MP 03, MP 07, MP 08
9.4 [Ipocreiimme nmoka3areabHbIe HEPABEHCTBA 2 OK 01, OK 02, OK 03,
9.5 Pemenue nokasareabHbIX HEPABEHCTB 2 OK 04, OK 09
9.6 CucTeMbl MoKa3aTeNbHBIX YPaBHEHHUI 2
9.7 KontponbHas padota «IlokazaTenbHast QyHKIHS» 2
10 Jlorapugwmsl. Jlorapudpmuyeckas pyHKuus 20 I1P6 02, I1P6 04, I1Py
10.1 Jlorapudm uncna. JlecATUYHBIN U HATYpaJIbHBIN JOrapu(Mbl, YHCIIO € 2 02
10.2 CoiicTBa norapudmon. Onepanus JorapuMupoBaHus 2 JIP 05, JIP 08, JIP 10
10.3 OGparnas gpynkiws, ee rpaguk. CHMMETPHS OTHOCHTENBHO NPIMON y=X 2 MP 03, MP 07, MP 08
104 Jlorapudmuueckas QyHKIMS, €€ CBOKWCTBA 2 OK 01, OK 02, OK 03,
10.5 Knaccudukanus norapudMuyeckux ypaBHEeHUH 2 OK 04, OK 09
10.6 Pemienue norapupMudeckux ypaBHEHHH 2
10.7 Jlorapudmuueckre HepaBeHCTBA 2
10.8 Cuctemsl JorapuMHUUECKUX YpaBHEHUN 2
10.9 KonTposnbras padota «Jlorapudmel. Jlorapudmudeckast GyHKIms» 2
IIpogeccnoHAIBLHO OPHEHTHPOBAHHOE COJAEPKAHUE
10.10 [Tpumenenue norapudmMuyeckoit ¥ nokazaTeabHON GYHKIUHU B 33/1a4ax 2
poeCCUOHAITBHON HAIPABICHHOCTH
11 JIeMeHThl KOMOMHATOPUKH, CTATHCTHKH ¥ TEOPHH BePOSITHOCTEH 14 I1P6 07, I1P6 08, ITPy
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11.1 OCHOBHBIE TIOHSTHSI KOMOMHATOPUKH 2 02, ITPy 03, ITPy 05
11.2 Co0bITHE, BEPOSITHOCTH COOBITHUS 2 JIP 05, JIP 07, JIP 13
11.3 CnokeHre M YMHOKEHUE BEPOSITHOCTEH 2 MP 01, MP 05, MP 08
11.4 JluckpeTHas ciydaiiHas BeJUMuKMHa, 3aKOH €€ pacipeieIeHus 2 OK 01, OK 02, OK 03,
11.5 KontposnbHas padota «251eMEHThl KOMOMHATOPHUKH, CTATUCTHUKH U TEOPUU BEPOSTHOCTEH 2 OK 04, OK 09
IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJIEPKAHUE
11.6 3ajaud Ha ONpeJIeICHUE BEPOSITHOCTH 2
11.7 [IpencrarneHune TaHHBIX. 3aa4M MATEMATHYECKON CTATHCTHKU 2
12 YpaBHeHUsI H HEPABEHCTBA 20 I1P6 01, ITP6 04, ITPy
12.1 PaBHOCHIIBHOCTD ypaBHEHUI U HEPABEHCTB 2 02
12.2 Penrenue ypaBHeHMI pa3iokeHUEM HAa MHOXKHTEIIH. 2 JIP 07, JIP 09, JIP 10
12.3 Pemenne ypaBHeHU 3aMEHOI HEU3BECTHOTO. MP 01, MP 02, MP 04
12.4 I'pacdmueckuit MeTos perieHus ypaBHeHUN 2 OK 01, OK 02, OK 03,
12.5 OO61re MeTO/ bl pEIICHUS] HEPABEHCTB. OK 04, OK 09
12.6 YpaBHEHHUs 1 HEPABEHCTBA C MOJYJIEM 2
12.7 YpaBHEHMS U HEPABEHCTBA C NapaMeTpamMu 2
12.8 CucremMbl ypaBHEHUN U HEPABEHCTB, pelIaeMble rpaduuecKu 2
12.9 KonTponbHas pabota «YpaBHEHHsI U HEPABEHCTBA» 2
IIpodeccHoHaTLHO OPHEHTHPOBAHHOE CO/IEPKAHNE
12.10 Haxox/1eHre Hen3BeCTHOM BETMYMHBI B MPAKTUYECKUX 3a7a4ax 2
KoncyabTanun 8
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 4
Hroro 246
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3. YCJIOBUA PEAJIN3AIIMA TPOTPAMMBI YUEBHOM TUCHUILIMHBI

3.1. s peanu3anMu NPOrpaMMbl Yy4eOHOI MUCHMIUIMHBI NMPETYCMOTPEHO CcJeaylollue
crenuajJbHoe NoMeneHne: kabuuer «MaremaTukm».

O6opynoBanne yaeOHOTo KabUHeTA!

- I0CaI0OYHbIE MECTa MO KOJIMYECTBY O0YyHarOLIUXCsl;

- pabouee MeCTO IpernoaBaTers;

- KOMIUIEKT y4eOHO-HarJISIIHBIX TTOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;

- 3aJ1aHUA U1 KOHTPOJIBbHBIX padoT;

- npodeccuoHAIbHO OPUEHTUPOBAHHbIC 3aaHMUS;

- MaTepHalbl SK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:
- IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIIeUeHUEM;
- IPOEKTOP C IKPAHOM.

3anbl:
bubnroreka, YMTaIbHBIN 3371 C BBIXOJIOM B ceTh MIHTEpHET.

3.2. UnopmannonHoe odecnevenne peaju3anum NporpamMmbl

3.2.1. OcHOBHBIE T€YATHBIE H3AHUS

1. AnekcanapoB, A.JI. Maremaruka: anreOpa W Hadajla MaTeMaTHYECKOTO aHaJW3a,
reometpus. ['eomerpus. 10-11 xmaccrr : yuebnuk / A.Jl. Anexcanapos, JI.A. Bepuep, B.W. Peokuk. —
M. : UzpmarensctBo «IIpocBemenney, 2020. — 257 c. — ISBN: 978-5-09-062551-7 / - Tekcr :
HEMOCPEeCTBEHHBIN

2. MopnakoBuy, A.I'. AnreGpa 1 Hauana Matemarudyeckoro ananusa. 10 kimace: B 2 4. Y. 1.
Y4ueOHUK U ydamuxcs oOuieoOpa3oBaTeibHbIX YupekaeHud (mpoduibHblii ypoBenb) / A.l.
Mopakosuy, I1.B. Cemenos. - M. : Muemo3una, 2020. - 457 c¢. — ISBN: 978-5-346-01200-9 / - Tekcr :
HEMOCPEeCTBEHHBIN

3. Mopakosuu, A.I'. Anre6pa u Hayasia MareMaTiuueckoro aHanusa. 11 kmacc: B 2 4. Y. 1.
VyeObHuK 111 ydamuxcsi 001eo0pa3oBaTeNbHBIX yupexaeHu (mpoduibHbiii ypoBeHb) / A.T.
Mopakosud, I1.B. CemenoB. - M. : Muemo3una, 2020. - 351 ¢. — ISBN 978-5-346-03199-4/ - Tekcr :
HEMOCPEICTBEHHBIN

4, Mopakosuy, A.I'. AnreOpa u Hauana mareMatudeckoro ananu3za. 10 kmacc: B 2 4. Y. 2.
3ajauHuK I8 ydampxcs oO0IIeoOpa3oBaTeNbHbIX yupexaeHuil (mpoduibHbli ypoBenb) [/ A.T.
Mopaxosuy, JI.O. lenumena, JI.U. 3BaBud [u ap.] - M. : Muemosuna, 2020. - 336 c¢. — ISBN: 978-5-
346-01202-3/ - TekcT : HenoCPEACTBEHHBII

5. Mopakosuy, A.I'. Anrebpa u Hauana MaTemaTHueckoro aHanusa. 11 kmacc: B 2 4. Y. 2.
3aayHuK AJ1s yyamuxcst o01ieo0pa3oBaTenbHbIX yupexaeHui (mpopuibHblil ypoBenb) / AT
Mopnakosuy, JI.O. Jleanmena, JI.W. 3BaBuy [u ap.],- M. : Muemo3suHa, 2020. - 137 ¢. — ISBN: 978-5-
346-02411-8/ - Tekcrt : HEMOCPENCTBEHHBIN
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3.2.2. JlonoJIHUTEIbHbIE HCTOYHUKH

1. Bcepoccuiickue wunTepHer-omuMnuansl. - URL:  https://online-olympiad.ru / (nmara
obpamienust: 12.07.2021). - TekcT: 37eKTPOHHBIH.

2. Enunas xosmmexuust nudpoBbIX oOpa3zoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara oopamenus: 08.07.2021). - TekcT: SMEKTPOHHBIH.

3. Nudopmanmonnas cucrema «EquHOe OKHO J0CTyna K 00pa3oBaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru / (mata o6pamienus: 02.07.2021). - TekcT: 37eKTPOHHBIH.

4. Hayunas osmekrponnas Oubmmoreka (HDB). - URL: http://www.elibrary.ru (marta
obpamenust: 12.07.2021). - TekcT: 37eKTPOHHBIH.

5. OTkpeIThIi KOIIEmK. Matematuka. - URL: https://mathematics.ru / (mata obpareHwus:
08.06.2021). - TekcT: 3MEKTPOHHBIH.

6. IToBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (nara obparenus:
12.07.2021). - TekcT: 3IeKTPOHHBIH.

7. CnpaBoyHUK o MaTEMaTHKE VIS [IKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). - Tekcr:
3JIEKTPOHHBIN.

8. Cpennsiss MaTemaTuyeckas mHTepHeT mmkona. - URL: http://www.bymath.net / (nara
obpamienust: 12.07.2021). - Tekct: 3JeKTPOHHBIH.

9. denepanbublii mopran «Poccuiickoe oopasoBanue». - URL: http://www.edu.ru / (zara
obpamenust: 02.07.2021). - TekcT: 3JeKTPOHHBIH.

10. @denepanpHblii  LEHTP UHPOPMALMOHHO-O0pa3oBaTeabHbIX pecypcoB. - URL:

http://fcior.edu.ru / (mata oopamenus: 01.07.2021). - TeKCT: 2I€KTPOHHBII.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOM JUCLUILINHBI

PesyabTaTnl 00yueHus

MeToabl OIeHKH

I1P6 01
I1P6 02
I1P6 03
I1P6 04
I1P6 05
I1P6 06
I1P6 07
I1P6 08
ITPy 01
ITPy 02
ITPy 03
[1Py 04
I1Py 05

OneHka pe3yapTaTOB YCTHBIX OTBETOB, PEILICHUS
3amady = (B TOM  ymciae — mpoeCCHOHAIBLHO
OpPUEHTUPOBAHHBIX ), KOHTPOJIBHBIX pabor,
3aJaHUM DK3aMeHa
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5.®@OH/bI OHEHOYHbIX CPEJACTB
PesyabTaTsl 00ydyenusi, periaamenTuposanasie ®I'OC COO

Conepxanne o0me00pa3oBaTebHON IUCHUILIMHBEL Martematuka (yriyOJIeHHBIM YpPOBEHB)
HaIlpaBJIEHO Ha JIOCTHMXKEHUE BCEeX JMYHOCTHBIX (nanee — JIP), meranpenmernbix (manee — MP) u
npeametHsix (nanee — I1P) pesynbraroB o0ydyenus, pernameHTHpoBaHHEIX @I'OC COO u ¢ yyerom
MIPUMEPHON OCHOBHOM 00pa30BaTeIbHOM MPOorpaMMoil cpemanrero oobmiero oopazosanus (IIOOIT COO).
JInYHOCTHBIE pPe3yabTAaThl OTPAKAIOT!

JIP 01. Poccuiickyro Tpak/IaHCKYIO0 MACHTUYHOCTD, MATPUOTU3M, YBAKEHUE K CBOEMY HapOJy, YyBCTBA
OTBETCTBEHHOCTH niepen PoauHol, roproctu 3a cBoi Kpaid, cBor0 PoauHy, mponuioe u HacTosiee
MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBaxkeHne rocy1apcTBEHHBIX CUMBOJIOB (rep0, (piiar, TuMH).
JIP 02. I'pakiaHCKyr0 TO3WIMI0O KaK aKTUBHOT'O M OTBETCTBEHHOTO WJIEHAa POCCHICKOTO OOIIecTBa,
OCO3HAIOIIEr0 CBOM KOHCTHUTYIIMOHHBIE MpaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U MPaBOMOPSJIOK,
00JIaJIafoIIero 4yBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO NPHUHHMMAIOUIETO TPATUIIMOHHbIC
HaIlMOHAJIbHBIE U O0IIIeYeI0BEYECKUE T'YMaHUCTUYECKUE U IEMOKPATUUECKHUE IEHHOCTH.

JIP 03. I'otoBHOCTS K ciykeHuto OTe4ecTBy, €ro 3amuTe.

JIP 04. CchopmMHupoBaHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH M OOIECTBEHHOM MPaKTUKH, OCHOBAHHOTO HA TUAJOre KYJIbTYp, a TaKKe Pa3IU4YHBIX (HopM
OOIIIECTBEHHOT'O CO3HAHMsI, OCO3HAHUE CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDPE;

JIP 05. CdopMUPOBAaHHOCTH OCHOB CaMOpa3BUTHS M CaMOBOCHUTAHHS B COOTBETCTBUU C
00IIIeYeTIOBEYECKIMMH IIEHHOCTSIMHU U UIeAIaMHU TPaKIaHCKOTO 00IIeCTBa; TOTOBHOCTh M CIIOCOOHOCTH
K CaMOCTOSITEJIbHOW, TBOPYECKOM U OTBETCTBEHHOM JEATEIBHOCTH.

JIP 06. TonepaHnTHOE CO3HAHHE M IOBEJIECHUE B MOJMUKYJIbTYPHOM MHpPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTU JIMAJIOr C JAPYTUMH JIIOJbMHU, AOCTUTaTh B HEM B3aMMOIIOHMMAaHMsI, HaXOAUTh OOIIUE LEIH U
COTPYOHHYATh JJII MUX JOCTHXKEHMS, CIHOCOOHOCTh NPOTHUBOCTOSITH MJICOJOTUU JKCTPEMU3MA,
HallMOHAM3Ma, KCeHO(GOOMH, JUCKPUMHUHALMKM TIO COLMAIBHBIM, PEIMTHO3HBIM, PAacOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLUAIIbHBIM SIBIICHUSM;

JIP 07. HaBblkM cOTpyZIHHYECTBA CO CBEPCTHHKAaMH, AETbBMHM MJIAJLIErO BO3pacTa, B3pOCIBIMH B
o0pa3zoBaTenbHON, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATENbCKOM, MPOEKTHONW U IpYTUX BUAAX
NeSITEIbHOCTH.

JIP 08. HpaBcTBeHHOE CO3HAHHE U MMOBEJICHUE Ha OCHOBE YCBOCHMUSI OOIICUETOBEYECKUX IIEHHOCTEH.
JIP 09. 'oToBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSKEHUN
BCEH JKM3HM; CO3HATENIbHOE OTHOIIEHHE K HENPEPHIBHOMY OOpPa30BAHMIO KAaK YCIIOBHUIO YCIEUTHOU
npo¢eccHOHATBLHON 1 00IIECTBEHHOM 1€ATEIbHOCTH.

JIP 10. DOcrernueckoe OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIECHHH.

JIP 11. IlpunsATHE 1 peann3anuio e HHOCTE! 310poBOro U 6e30macHoro oopasa >Ku3HH, MIOTPEOHOCTH B
(U3MYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATUSAX CHOPTHUBHO-O30OPOBUTENLHON JAESITEIbHOCTHIO,
HENpUSITHE BPEIHBIX MIPUBBIYEK: KYPEHHUS, YIIOTPEOICHHS aKOTr0JIsl, HAPKOTHKOB.

JIP 12. bepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K (PU3UYECKOMY U TICUXOJIOTHYECKOMY
3/10pOBbIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JIFOJIEl, yMEHHE OKa3bIBATh MEPBYIO TOMOLIb.

JIP 13. Oco3HanHblii BBIOOp Oynymiei mpodeccud M BO3MOXKHOCTEH peanu3aluu COOCTBEHHBIX
’KM3HEHHBIX TUIAHOB; OTHOIIEHHE K MPO(ECCHOHANTBHOMN AEATENIbHOCTH KaK BO3MOXKHOCTH YYacTHs B
peLIeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOLIEHAIMOHAIBHBIX MPOOJIEM.
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JIP 14. CdopMHpOBaHHOCTh HSKOJOTUYECKOTO MBIIUICHUS, TOHUMAHHS BJIUSHUS COITMAIBHO-
HSKOHOMHYECKUX MPOILIECCOB HA COCTOSHUE MPUPOJIHON M COIMAIBHON Cpelbl; MPUOOPETECHHE OIBITa
9KOJIOrO-HaNpPaBJIEHHON JESITEIbHOCTH.

JIP 15. OTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOI'O IPUHATHUS LIEHHOCTEN
CEMEHHOM KU3HH.

MertanpeamMeTHble pe3yJabTaThl OTPAKAKOT:

MP 0l. VYmenue caMOCTOSATENBHO ONPEAEHATh LEJIA JACSITEIBHOCTH M COCTaBJIATh IJIAHBI
NEeSITeIbHOCTH;, CaMOCTOSITEIbHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBAThH JEATEIHHOCTD;
HCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI Ui JOCTUKEHUS IOCTABJICHHBIX LIl U pealn3aliy I1aHOB
NeSTeNIbHOCTH, BBIOMPATH YCIICITHBIE CTPATETUH B PA3THYHBIX CUTYAIUSX.

MP 02. YmMeHue mNpOAYKTHBHO OOIIATHCSI W B3aUMOACWCTBOBATH B IPOLECCE COBMECTHOM
NeSATeIbHOCTH, YYUTHIBATh IMO3UIMH JPYTMX YYAaCTHHUKOB JESATENbHOCTH, 3(deKkTuBHO pas3perath
KOH(JIUKTBHI.

MP 03. Brnagenue HaBbIKaMH I103HABaTEIbHOM, Yy4e€OHO-HCCICIOBATEIHCKOH H MPOEKTHON
JeSITeNIbHOCTH, HaBBIKAMH pa3pelleHus mpoobiieM; ClOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIHLHOMY
MIOMCKY METOJIOB PEIICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3TUYHBIX METOIOB MTO3HAHHUS.

MP 04. T'OTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSTEIbHOW WHGOPMAIMOHHO-TIO3HABATENBHOM
JeSTEeIbHOCTH, BIIaJICHUE HABBIKAMH TOJYYCHUsT HEOOXOAMMOH MH(OpPMAIMU U3 CIOBapel pa3HBIX
TUIIOB, YMCHHE OPUEHTUPOBATHLCS B PA3IMYHBIX UCTOYHHKAX WH(OPMAIIUU, KPUTUICCKU OICHUBATH U
MHTEPIPETUPOBATH MHPOPMALIHIO, TOIYIaeMYIO U3 Pa3IMUHbIX UCTOYHUKOB.

MP 05. YMeHue HCHoibp30BaTh CpPeACTBa MH(DOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHI
(manee - UKT) B pemieHun KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPraHU3alMOHHBIX 3a7ay C
coOmroieHneM TpeOOBaHUI IPrOHOMHUKH, TEXHHKH O€30MacHOCTH, TMTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM MH(DOPMALIMOHHON OE30MTaCHOCTH.

MP 06. YMmenue onpeenats Ha3HaYeHHe U (QYHKIIUU PA3INIHBIX COI[UAIBHBIX HHCTUTYTOB.

MP 07. YMmeHHe caMOCTOSITENIbHO OICHHBATh W MPUHUMATh PELICHUS, OMPEACISIONINe CTPATETUIO
MOBE/ICHHUS, C YUYETOM I'Pa)k/1aHCKUX U HPABCTBEHHBIX [IEHHOCTEH.

MP 08. BnaneHue sS3bIKOBBIMH CPEACTBAMU - YMEHME SCHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCTI0JIb30BaTh aJIEKBATHBIE SA3BIKOBHIE CPECTBA.

MP 09. Bnanenve HaBblKaMU TIO3HABAaTEIbHOW peiiekcun Kak OCO3HAHUSI COBEPIIAEMbIX JAEUCTBUN U
MBICJIUTENIbHBIX TIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMI, TPAHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX
MMO3HABATENIbHBIX 33]]a4 U CPEACTB UX JTOCTUKEHUSI.

IIpegmeTHbIE pe3ybTaThl HA 0230BOM YPOBHE OTPAXKAIOT:

ITP6 01. ChopMUPOBaHHOCTH MPEACTABIECHUN O MaTeMaTUKE KaK YaCTH MHUPOBOU KYJIbTYPHI H MECTe
MaTeMaTUKd B COBPEMEHHOM IMBUJIM3AIUM, CIIOCO0AX OINMCAaHUS SBJIEHUI peaJbHOr0 MHpa Ha
MaTEMaTHYECKOM SI3bIKE;

[IP6 02. CdopMHpOBAaHHOCTH TPEACTABICHUN O MATEMATHYECKUX TOHATUSIX KaK BaKHEUIIINX
MaTEeMaTHYeCKUX MOJENAX, MO3BOJSIOUIMX ONMCHIBATH M MU3y4yaTh pa3HbIE MPOLECCHl U SBIICHUS;
MMOHMMAaHKE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MMOCTPOCHUSI MAaTEMaTHUYECKUX TEOPUH;

[IP6 03. Brnamenue MeTogaMH AOKA3aTeNbCTB M AITOPUTMOB pEIICHUS, YMEHHE WX MPHUMEHSTh,
MPOBOJIUTH JTOKA3aTEJIbHBIE PACCYXKIACHUS B X0JI€ PEIICHUS 3a]1aY;

[IP6 04. Brnagenue cTaHAAPTHBIMU TpPUEMaMHU pEIICHUS PAIMOHATBHBIX W HPPANHOHAIBHBIX,
MMOKa3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpPaBHEHWH U HEPABEHCTB, HX CHCTEM;
HCIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM, B TOM YMCIE JUISl MOUCKAa MYTH pPEUIeHHs U
WUTIOCTPAINK PEIICHNs YPaBHEHUN U HEPABEHCTB;
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I[IP6 05. CdopMHPOBAaHHOCTh TIPEACTABICHUH OO0 OCHOBHBIX TIOHATHSX, HIEAX U METOJax
MaTeMaTUYeCKOro aHaJln3a;

[1P6 06. Brnagenune OCHOBHBIMHM HOHSATHSIMH O IUIOCKMX M IPOCTPAHCTBEHHBIX T'C€OMETPUUYECKUX
¢urypax, mX OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTH YMEHHs paclO3HABaThb TI'€OMETPHUYECKUE
¢burypel Ha YepTekKax, MOJECIAX M B PEATbHOM MHUpPE; NPUMEHEHHE W3YYCHHBIX CBOMCTB
reoMeTpuyeckux Quryp u Qopmys Uisl pelieHUs Te€OMETPUYECKUX 3a/ad U 3aad C MPAKTUYECKUM
COJIep>KaHUEM;

ITP6 07. ChopMUpOBaHHOCTh MPEACTABICHUA O MPOIIECCaX M SBJICHUSAX, UMCIOIINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHpPE, OCHOBHBIX MOHATUAX 3JIE€MEHTapHOU
TEOpUU BEPOATHOCTEM; YMEHUI HaXOAWTb U OLEHUBAThb BEPOSATHOCTU HACTYIUIEHMSI COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYALUSX U OCHOBHBIE XapaKTEPUCTUKH CIIYYalHBIX BETUYHH;

I1P6 08. BrnageHue HaBBIKAMU HCIOJIB30BAaHMUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IPH PEHICHUU
3ajauy;

IIpenmeTHble pe3yJibTaThl HA YIUIy0JI€HHOM YPOBHE OTPAMKAIOT:

[Py 01. CdhopMUpOBaHHOCTH MPECTABICHUNH O HEOOXOAUMOCTH JT0Ka3aTeIbCTB MpU OOOCHOBAHHUU
MaTEeMaTHYECKUX YTBEPXKJICHUH U POJIM aKCHOMATUKH B MIPOBEICHUU JCTYKTUBHBIX PACCYKICHUII;
[Py 02. ChopmMupoBaHHOCTh MOHATHIHOIO ammapara MO OCHOBHBIM pa3feliaM Kypca MaTeMaTHKH;
3HAHUH OCHOBHBIX TeOpeM, (HOpMYyNT M yMEHHS HUX IMPUMEHSTh; YMEHUS JOKa3bIBaTb TEOPEMBI U
HaXO/IUTh HECTaHIAPTHBIE CIIOCOOBI pEIICHUS 3a/1a4;

[TPy 03 CpopmMHupOBaHHOCTH YMEHUI MOJECTUPOBATH pealibHbIE CUTYAIlUH, UCCIIEI0BATh MTOCTPOCHHBIE
MOJIETN, UHTEPIPETUPOBATH MOJIYUEHHBIN pe3yibTar;

[Py 04. ChopmMupoBaHHOCTH MPEACTABICHUH 00 OCHOBHBIX MOHSATHSIX MAaTEMaTHYECKOTO aHAlu3a U
WX CBOMCTBax, BIAJCHHE YMEHUEM XapaKTepu30BaTh IMOBeACHHUE (DYHKIMIA, HCIIOIb30BaHUE
MOJIYYEHHBIX 3HAHUH JJIsl OMUCAHUS U aHANIU3a PeabHBIX 3aBUCHMOCTEI;

[IPy 05. BmameHue yMeHHSIMH COCTaBIICHUS BEpPOSTHOCTHBIX MOJENEH M0 YCIOBHIO 33Jayu U
BBIUMCJICHHUSI BEPOSITHOCTH HACTYIJICHUS COOBITUH, B TOM 4HCIE C MpUMEHEHHeM ¢GopMyn
KOMOMHATOPUKU M OCHOBHBIX TEOPEM TEOPUHU BEPOSTHOCTEN; UCCIEOBAHUS CIy4alHBIX BEIMUYUH IO
UX pacHpeesIeHuUIO.

@oHAbI OLEHOYHBIX cpeAcTB 1o cneunagbHocTu 15.02.14 «OcHameHne cpeacTBaMu
aBTOMATHU3AMM TEXHOJOTHYeCKUX MPOLEcCOB M MPOU3BOACTB (110 OTPACISIM)».

@®oHppl oneHOUHBIX cpeactB (nanee — ®OC) mpencraBieHbl B BHAEC MEKIUCIUILIMHAPHBIX
3a/laHMil, HaPaBJICHHbIE Ha KOHTPOJb KauecTBa M yHpaBieHHe mpoueccamu aoctuxenus JIP, MP u
I1P, a taxxe co3nanue ycnoBuit ans ¢popmupoBanust OK u (nnm) [1IK y oOygaromuxcs mocpeacTBoM
npoMexyTrouHoil arrecrauuu. POC pa3pabaTbBalOTCS € OMOPOM HA CHUHXPOHU3UPOBAHHBIC
oOpa3oBaTeNbHblE  pe3yJlbTaThl, C  y4eToM npoduist  oOydyeHus, ypPOBHS  OCBOEHUS
o0mieoOpa3oBarenbHOW JUCHUIUIMHBL  «Martematukay W HpodecCHOHATbHOM HamnpaBICHHOCTH
o0Opa3zoBarensHOM mporpamMmel 1o crienuanbHocTh 15.02.14 «OcHameHne cpecTBaMy aBTOMAaTH3AINN
TEXHOJIOTHYECKHUX MPOIECCOB U MPOU3BOJICTB (IO OTPACIISIM ).

Tabnuna 1
Ne pazgesia, Tembl Koambt BapuaHTBI MeXKIMCIMIIIMHAPHBIX
o0pa3oBaTe/ibHBIX 3ajaHui
pe3yabTaToB
(JIP, MP, ITP, OK,
1K)
Pasznea 1. [loBTopenne kypca I1PG 01, TTP6 04, ITPy 02 | JIByM TOPOKHO-CTPOUTEITHHBIM
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MATEeMATHKH OCHOBHOM IIKOJIbI.

Tema «IIpakTuko-
OpUEHTHUPOBAHHBIC 33]1aYU.)

JIP 05, JIP 09, JIP 13
MP 01, MP 04, MP 09
OK 01, OK 02, OK 03,
OK 04, OK 09

Opurazam OPy4eHO CTPOUTEITHCTBO
LI0CCENHON JOPOTH MEXy TyHKTaMu A
u B. B reuenue 40 nueii 6purasi
paboTaiu oTIeNBHO, CHaYaIa MepBasi,
MTOTOM BTOpasi, TPUYEM OJIHA U3 HUX
BeIMonHWIA 1/3, a npyras 1/6 Bcei
pabotel. Ha 41 nens Opuraapl ctanu
paboTaTh COBMECTHO U OCTABIIYIOCS
4acTh JIOPOTH MOCTPOMIIM 3a 18 gHEH.
Onpenenutp, 3a CKOJIBKO JTHEH Kakas
Opuraza, paboTasi OTAEIHHO, MOTJIAa ObI
MTOCTPOUTH MIOCCE.

Paznen 3.

KoopaunaTtsl 1 BeKTOpHI B
NMPOCTPAHCTBE

Tema

«BekTopHOE IPOCTPaHCTBO B

po(ecCUOHATIBHBIX 3a/Ia4axy.

I1P6 08, ITPy 02

JIP 06, JIP 07, JIP 08
MP 02, MP 04, MP 05,
MP 08

OK 01, OK 02, OK 03,
OK 04, OK 09

Hansr pu cubl: F1(5,3,-2), F2(2,-4,6), u
F3(1,7,3), npunoxeHHbIE B OTHOMN TOYKE.
Boruncnuts, kakyro paboTy MpOU3BOAUT
PaBHOACUCTBYIOIIAs STUX CHJI, KOT/Ia
TOYKA MPUIOKECHHUSI, TBUTASICH
IIPSMOJIMHEMHO, ITEPEMELIACTCS U3
nosoxxenust M1(4,4,6) B moyioxeHue
M2(7,5,2).

Paspeua S.

IIpousBoanasi pyHkuum, ee
IpUMeHeHHe.

Tema

«HaxoxxneHne onTuMaibHOTO

pes3yibTaTa B 3aadaxy.

TIP6 01, TIP6 05, [TPy
02, TIPy 03, [IPy 04
JIP 05, JIP 09, JIP 13
MP 01, MP 04, MP 09
OK 01, OK 02, OK 03,
OK 04, OK 09

V3MeHeH st BEIMYMHBI 3apsijia Ha
00KJIa/IKaX KOH/IEHCATOpa MOKA3aJIH, YTO
3apsil MEHSICTCSI CO BPEMEHEM I10 3aKOHY
q(t)=305+6,11t—-(t<10, Bpems B
CEeKyH/IaX, 3apsl B MUKPOKYJIOHAX).
Haiisinte 3aK0H H3MEHEHHUS CUITBI TOKA.

Pa3znen 6.

MHOrorpaHHIKHM U TeJa

IIP6 01, TIP6 06, [TPy
02, TIPy 03
JIP 06, JIP 07, JIP 08

HaiiTu Bec xene3Hol UUIMHAPUYIECKON
TpYOKH, BHYTPEHHUH TUaMeTp KOTOPOH
paBeH 17 cM, a BHEIIHNN JUaMeTp paBeH

BpalICHMsI. MP 02, MP 04, MP 05, | 18 cM, a aiina paBHa 74 cm. [InotHOCTS
Tema MP 08 ’kenesa 7,9 r/em®
«Pacuer 00beMa BMECTUMOCTH OK 01, OK 02, OK 03,
OK 04, OK 09
BEILIECTBY.
Pa3nen 7. I1P6 01, ITP6 05, [IPy | Cuna Toka B IPOBOIHUKE MEHSETCS CO

IlepBooOpa3nas pyHKIUM, €€
NpUMeHEeHNe.

Tema

«IIpumeneHns nHTETpala B
3aj1a4ax npodeccuoHaIbHON

HAIpaBJICHHOCTU»

02, TIPy 03, TIPy 04
JIP 05, JIP 09, JIP 13
MP 01, MP 04, MP 09
OK 01, OK 02, OK 03,
OK 04, OK 09

BpeMeHeM 110 3aKony [=1+3t.
OmnpenenuTthb, KaKOH 3apsi1 MPOXOJUT
yepes MonepevHoe CeueHne MPOBOHNKA
3a BpeMs OT 3 710 6 CeKyHI.
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Paznen 10.

Jlorapugmsi.
Jlorapupmuyeckas pyHkuus.
Tema

«[Ipumenenune norapupmMudecKoi
W TIOKa3aTeIbHON pyHKIMK B
3a7a4ax npodeccuoHaIbHON

HAIpaBJICHHOCTU»

I1P6 02, ITP6 04, TTPy
02

JIP 05, JIP 08, JIP 10
MP 03, MP 07, MP 08
OK 01, OK 02, OK 03,
OK 04, OK 09

BbrancnuTh cpeHioo ObICTPOTY
JEHCTBUS BpalIaTeIbHOTO MACIISTHOTO
BaKyyMHOI'O HAacoca, IPH MOMOIIA
KOTOpOTO B TEUCHHE t = 5 C JaBICHUE B
OaymoHe CHU3UIIOCH OT pl = 760 MM
pT.CT. 10 p2 = 460 MM pt.cT. O0BEM
Oamona v = 10 1., cpeaHsis ObICTpOTE
JIeHCTBUS S Hacoca BBIYUCIISIETCS T10
dbopmyire:
v P
S= 2,3; I g E

Pazpen 11.

Jj1eMeHThI KOMOMHATOPHKH,
CTATHCTUKH U TEOPHHU
BEPOSATHOCTEIA.

Tema

«3agauu Ha ompeneIeHue

BEPOATHOCTH

TIP6 07, IIP6 08, IIPy
02, TPy 03, TIPy 05
JIP 05, JIP 07, JIP 13
MP 01, MP 05, MP 08
OK 01, OK 02, OK 03,
OK 04, OK 09

3a ouH yac npuOop BBHIXOJUT U3 CTPOSI C
BeposaTHOCThIO p=0.05. Halitu
BEPOSATHOCTb, YTO IPUOOP BBIMIET U3
CTpOSl B TEUEHHUE MEPBHIX TPEX YACOB.
HaiiTi BEposiTHOCTB, 4TO PUOOP HE
BBII/IET U3 CTPOSI POBHO HAa BTOPOM Hace
paboTHI.
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