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1. OBLIASI XAPAKTEPUCTUKA MIPUMEPHOI PABOYEN ITPOTPAMMBI
YYEBHOM JUCLUILINHBI

1.1 MecTo TUCHHUILTUHBI B CTPYKTYpe OCHOBHOIi 00pa30BaTe/IbHOIi IPOrpaMMBbl:
VYuebnas qucuuiumHa «MaremaTukay siBIeTCs 00s13aTeIbHON YacThi0 00111e00pa30BaTeIbHOTO
IIUKJIa OCHOBHOM 00pa3oBaTebHOM nmporpaMmbl B cooTBeTcTBUU ¢ DI'OC 1o cneyuarvnocmu 23.02.05
“Drennyamayus mpascnopmHo2o 31eKmpoobopy006anust U ABMOMAMUKU (A8MOMOOUTbHbILL
mpancnopm)”’

1.2. IInanupyemMsble pe3yJbTaTbl OCBOCHHMS JMCHUIIINHBI:

Oco0oe 3HaueHue NUCHUIUIMHA UMEeeT Mpu (OPMUPOBAHUU U PA3BUTHH OOIIUX KOMITETEHIIHUI:

OKI. [ToHnMaTh CyIIHOCTh U COIMAJIBHYIO 3HAYMMOCTb CBOEH Oynymieil mpodeccuu, mposBIsATh
K HEW YCTOMYMBBINA HHTEPEC.

OK 2. OpraHI/ISOBBIBaTI) CO6CTBCHHYI-O ACATCIIbHOCTD, BI)I6I/IpaTB THUIIOBBIC MCTOABI U CIIOCOOBI
BBIITOJIHCHU AL HpO(beCCI/IOHaJ'IBHHX 3aJga4, OI€HUBAaTh UX 3(1)(1)6KTI/IBHOCTB 1 Ka4yeCTBO

OK 3. [IpyHumath pemieHusi B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTyallMsIX U HECTH 3a HHUX
OTBETCTBEHHOCTh

OK 4. OcymiecTBiATh MOUCK U UCIIOIB30BaHUE HPOpMAIUHU, HEOOX0AUMOH AJis1 3(h(HEKTHBHOTO
BBITIOJTHEHUS MPOPECCHOHANBHBIX 3a/1a4, MPO(heCCHOHAIBEHOTO ¥ IMYHOCTHOTO Pa3BUTHS

OK 5. MHcrnonp3oBarh WH()OPMANMOHHO-KOMMYHHKAIIMOHHBIC TEXHOJOTHH C KOJUICTAMH,
PYKOBOJICTBOM, IOTPEOUTEISIMU

OK 6. PabGorarp B KOJUIEKTUBE M B KOMaHjle, 3(P(EKTUBHO OOIIATHCS C KOJIJICTAMH,
PYKOBOJICTBOM, TIOTPEOUTEISIMA

OK 7. bpatb Ha ce0st OTBETCTBEHHOCTbH 32 pabOTy WICHOB KOMaH/IbI (MIOAYUHEHHBIX), Pe3y/IbTaT
BBITIOJTHEHUS 3aJaHUI

OK 8. CaMOoCTOSTENbHO OMpPENeNsiTh 3aJaud NMpo(ecCHOHAIBHOTO M JHMYHOCTHOTO Pa3BUTHS,
3aHUMAThCs CaMO00Pa30BaHNEM, OCO3HAHHO IJIAHUPOBATH MOBBIIICHHE KBATH(DHUKALINT

OK 9. OpueHTHpoBaThCsi B YCIOBHUSAX YacTOW CMEHBI TEXHOJOTMH B MpodeccCHOHATIbHON
NeSITeIbHOCTH

B pamkax nmporpaMMbl y4eOHOU AUCIUIUIMHBI O0y4YaIOIIUMHKCS OCBauBaroTcsa JUYHOCTHBIE (JIP),
Metanpeametusle (MP) u npeamernble pe3ynbTaThl 06a3zoBoro u yriyoneHHoro yposHeil (IIP6) u
(ITPy) B cooTBercTBUHM ¢ TpeboBanusiMu OI'OC cpeanero odiiero oopasoBaHus

Koabl HJ'laHl/IpyeMl)Ie pe3yJjbTaThbl OCBOCHUA TUCHUIIJIMHBI BKJIKOYAK0T

JIP 05 c(hOpMUPOBAHHOCTh OCHOB CaMOPA3BUTHUS W CAMOBOCIHTAHUS B COOTBETCTBHH C
00I1eYeI0BeYeCKUMHU IEHHOCTSIMH M UealaMi TPa)IaHCKOTrO OOIIeCTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUECKOM M OTBETCTBEHHOU JIESATEILHOCTH;

JIP 06 TOJIEPAaHTHOE CO3HAHWE W TIOBEJCHWE B TMOJHKYJIHTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH AMANIOT € APYTHMU JIFOABMH, AOCTHIaTh B HEM B3aUMOIIOHUMAHMS,
HaxoauThb O6H.[I/Ie e W COTpyaHH4YaTb JIA HUX JOCTUIKCHHA, CIIOCOOHOCTD
HPOTUBOCTOSTh UJICOJIOTUN IKCTPEMHU3Ma, HalMOHAJIN3Ma, KCeHOpOoOHH,
JUCKPUMHUHALIUKA 110 COOUATIbHBIM, PCIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IIPpHU3HAKaM
Y IPYTHM HETaTHBHBIM COIIMAIBHBIM SIBIICHUSIM;

JIP 07 HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMM, JETbMH MJIAJIIErO BO3pacTa, B3POCIBIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIIe0BATEICKOM, TPOSKTHON U
JPYTUX BUJAX AESTEIbHOCTH;

JIP 08 HPABCTBEHHOE CO3HAHWE K TIOBEJCHHE Ha OCHOBE YCBOCHHUS OOIICUETOBEYECKUX
IICHHOCTEH;
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JIP 09

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIFHOE OTHOIICHHE K HEMPEephIBHOMY 00pa3oBaHUIO
KaK YCJIOBHIO YCIICIIHOM MPOo(ecCHOHAILHON U OOIECTBEHHOM JeSITeIbHOCTH;

JIP 10

9CTCTUYCCKOC OTHOLMICHUC K MHUPY, BKIIIOYasa 3CTCTUKY 6BITa, HAayY4YHOT'O U TCXHHUYCCKOI'O
TBOPYECTBA, CIIOpTa, O6H.I€CTBCHHBIX OTHOHIeHI/Iﬁ;

JIP 13

OCO3HAHHBIN BbIOOp Oynmyiel nmpodeccuu ¥ BO3ZMOKHOCTEH peann3alui COOCTBEHHBIX
JKU3HEHHBIX  IUIAHOB; OTHOIICHHE K TNPOPECCHOHAIBHOW  JIEATEIBHOCTH  Kak
BO3MOXXHOCTH y4YacTHsl B PCIICHUU JMYHBIX, OOIIECTBEHHBIX, T'OCYAApCTBEHHBIX,
00IIeHaIIMOHATIBLHBIX TTPOOJIEM.

MP 01

YMCHHUEC CaMOCTOATCIBHO OIPCACTATE NEJIU ACATCIBHOCTH W COCTABJIATH IIJIAHbI
ACATCIIBHOCTH, CaMOCTOATCIBbHO OCYHICCTBIIATH, KOHTPOJIHMPOBATE M KOPPEKTUPOBATH
ACATCIIBHOCTD,; UCII0JIb30BATh BCC BO3MOIKHBIC PECYPChI I JOCTUXKCHUA ITOCTABJIICHHBIX
ueneﬁ U pcain3allii IINIAHOB OCATCIIBHOCTH, BI)I6I/IpaTB YCIICUIHBIC CTpaTeruu B
Pa3JINYHBIX CUTYaIUAX;

MP 02

YMEHHE MPOAYKTUBHO OOLIATHCS W B3aMMOJCHCTBOBATH B IMPOLIECCE COBMECTHOM
NESITEIIbHOCTH, YYUTHIBATH MO3UIMU JIPYTHX YYaCTHUKOB JEATEIBHOCTH, d(P(HEKTUBHO
pa3pemiatb KOHGIUKTHI;

MP 03

BJIQJICHUE HAaBbIKAMU I103HABATEJIbHOM, Y4EOHO-MCCIEA0BATENbCKOM UM IMPOEKTHON
NeSITeIbHOCTH, HaBBIKAMHU pa3pellieHus MpobieM; CHOocOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PpELIeHMs] NPaKTHUUECKUX 3ajad, MPUMEHEHUIO
pas3IMYHbIX METOAOB O3HAHUS;

MP 04

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIIBHON HH(DOPMAIIMOHHO-TTI03HABATEIHHON
NEeSTENIbHOCTH, BJaJICHWE HaBBIKAMU TOJY4YEHHS HE0oOXonuMoil uHpopManuu u3
ClIOBapel pa3HbIX THUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX
uH(pOpMalliK, KPUTHUYECKH OICHMBAaTh U  HWHTEPIPETHPOBATH  HHQPOPMAIHIO,
MOJIY4aeMyI0 U3 Pa3JIMYHBIX UCTOYHUKOB;

MP 05

YMeHI/Ie HUCIIOJIB30BATh CpeIICTBa HHq)OpMaHHOHHBIX nu KOMMyHI/IKaLII/IOHHI)IX TGXHOHOFI/Iﬁ
(maee — MKT) B pemieHMM KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aIllMOHHBIX
3a7a4 ¢ coONoicHNEM TpeOOBaHUM SPrOHOMUKH, TEXHHUKH OE30MaCHOCTH, TMTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M ATHYECKUX HOPM, HOPM UHGOPMaMOHHON
0€30I1aCHOCTH;

MP 07

YMCHHUE CaMOCTOATCIIBHO OHOCHHUBATH W IIPUHHUMATh PCHICHUA, OIIPCACIIAOIINC
CTPATCTUI0 NOBCACHUA, C YYCTOM I'PAXKJTAHCKHUX U HPABCTBCHHBIX HGHHOCTeﬁ;

MP 08

BJIAACHUC A3BIKOBBIMU CpECACTBAMU — YMCHHUC SAACHO, JIOTUYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUS, UCITOJIL30BATh a/ICKBATHBIC A3BIKOBLIC CPCACTBA,

MP 09

BJIaJICHUE HaBBIKAMU [103HABAaTENbHOW pe(IeKCHH Kak OCO3HAHMS COBEpIIAEMbIX
JIEHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJIBTATOB U OCHOBAHMM, TPAHULl CBOETO
3HAHUA U HE3HAHMs], HOBBIX MIO3HABATEIbHBIX 3a/1a4 U CPEJICTB UX JOCTHIKEHHUS.

I1P6 01

c(hOpMHPOBAHHOCTH MPEACTABIECHUIN O MaTEMAaTUKE KaK YaCTU MUPOBOM KyJIbTYpHI U
MecTe MaTeMaTHKU B COBPEMEHHOM IIMBUIIM3AIMHU, CIOCOOAX ONMUCAHUS SIBICHUN
peaIbHOrO MUpa HA MATEMAaTHYECKOM SI3BIKE;

ITP6 02

c(OPMHPOBAHHOCTh NPEACTABICHUH O MATEMaTHYECKUX MOHATHAX KaK BXKHEHIIINX
MaTEMaTUYECKNX MOJEISIX, TO3BOJISAIONINX ONUCHIBATh U U3y4aTh Pa3HbIE MPOLECCHI U
ABJICHM; TIOHUMaHUE BO3MOXXHOCTH aKCUOMATUYECKOTO IIOCTPOEHUSI MaTEMAaTUYECKUX
TEOPHIL;

I1P6 03

BJIaACHUC MCTOJaMU JOKa3aTCJILCTB U AJITOPUTMOB PCIICHUA, YMCHUC UX TPUMCHATD,
IMPOBOAWTH AOKA3aTCIbHBIC PACCYKACHUA B XO04C PCUICHUA 3a1a4,

[1P6 04

BJIAACHUEC CTAHAAPTHBIMU IMIPpHUEMaMU PEIICHUA PAllUOHAJIBHBIX WU UppallMOHAIIBHBIX,
MOKa3aTCJIbHbIX, CTCIICHHBIX, TPUTOHOMETPUUCCKUX ypaBHeHI/Iﬁ " HCPABCHCTB, UX
CHUCTEM; UCITIOJB30BAHUEC I'OTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM, B TOM HUCIIC AJIA ITIOMCKa
MMyTU pCHICHUSA U NJJTFOCTPALMK PCIICHU A ypaBHeHI/Iﬁ 1 HCPABCHCTB,
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ITP6 05

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN 00 OCHOBHBIX MOHATHUSX, UICSIX U METOAAX
MaTEMaTUYeCKOro aHaJln3a;

ITP6 06

BJIaJICHAE OCHOBHBIMM ITOHATHSAMU O IUIOCKUX U IIPOCTPAHCTBEHHBIX FEOMETPUUECKHUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTb YMEHUS PACIIO3HABATh
reoMeTpruuecKue (pUrypsl Ha yepTekax, MOJEIAX U B PealbHOM MUDPE; IPUMEHEHHE
U3YyYEHHBIX CBOMCTB T€OMETPHUECKUX (HUTYp U POPMYII AJIsl pEHICHUS] T€OMETPUYECKIX
3aJa4 U 33Ja4 C IPAKTUYECKUM CONEPIKAHUEM;

I1P6 07

c(OpPMHPOBAHHOCTb PEACTABICHUHN O POIIECcCaxX U SIBICHUSIX, HMEIOILINX
BEPOATHOCTHBIN XapaKTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbBHOM MHUPE,
OCHOBHBIX IIOHATHUSAX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEH; YMEHUN HAXOIUTh U
OLIEHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITUH B IPOCTEHIINX TPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE XaPAKTEPUCTUKH CIIYYalHBIX BEJIUYMH;

ITP6 08

BJIQJICHHC HaBBIKAMH MCITOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MIPOrPAMM IIPH PEIICHUN
3a/1a4;

[TPy 01

c(OpPMHPOBAHHOCTh IPEACTABIECHUN O HEOOXOIUMOCTH JJOKA3aTeIbCTB IIPU
000CHOBAaHWH MaTEMAaTUUYECKUX YTBEP)KIECHUI U POJIU aKCUOMATUKU B IIPOBEICHUU
JENYKTUBHBIX PaCCYXICHUH;

[1Py 02

c(OpMUPOBAHHOCTh MOHATUHHOTO allfapara o OCHOBHBIM pa3jieiaM Kypca
MaTeMaTHKH; 3HAaHUH OCHOBHBIX T€OPEM, POPMYJI U YMEHUS UX IPUMEHATh; YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PENICHHUS 3a/ay;

[TPy 03

c(OpPMHPOBAHHOCTh YMEHUI MO/IEIMPOBAThH pealibHble CUTYallUU, UCCIIeI0BATh
IIOCTPOEHHBIE MOJIEIIN, UHTEPIIPETUPOBATH NOJYYCHHBIN PE3YJIBTAT;

[1Py 04

c(hOpMUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHSAX MAaTEMaTHYECKOTO aHAIN3a
U UX CBOICTBaX, BaJIecHUE YMEHUEM XapaKTepHU30BaTh MoBeACHUE (DYHKIINH,
WCIIOJIb30BAHUE MOTYYECHHBIX 3HAHUH /IJIs1 ONMCAHUS U aHAJU3a PeabHBIX
3aBUCHUMOCTEM;

ITPy 05

BJIAJICHUE YMEHUSAMU COCTABIICHUS BEPOSATHOCTHBIX MOJIEIIEH 10 YCIIOBUIO 3aa4 U
BBIUKCJICHHSI BEPOSITHOCTH HACTYIUICHUSI COOBITHIA, B TOM YHCIIE C IPUMEHEHUEM
dbopMysT KOMOMHATOPUKHU M OCHOBHBIX TEOPEM TECOPUHU BEPOSTHOCTEH; UCCIICIOBAHUS
CIIyYalHBIX BEJIUYUH 110 UX PACIPEIEICHUIO.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUILJINHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM 1M CHMIIJIMHbI 246

BT. 4.:

TEOPETHYCCKHUE 3aHATHS 116
po)eCCHOHAIBHO OPUCHTHUPOBAHHBIE 3aHIATHS 30
caMOCTOsATeNIbHAas paboTa 123
KOHTpOJIbHAst paboTa 24
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 6




2.2. TemaTu4eCKMil IJIAH U COIEP:KAHME YYEOHOM TUCHMILIMHBI

Ne Conep:xanue yueOHOro MaTepuaJia Oo0bem Koab1 00mux
pa3aea, B yacax KOMIIeTeHIIU I
TeMBI (YKa3aHHBIX B
pasnedie 1.2) u
JHMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeIMeTHBIX
pe3yJabTaToB,
¢dopmupoBanuio
KOTOPBIX
CrocoocTByeT
3J1eMEHT MPOrpaMMbl
1 IloBTOpEHUE Kypca MAaTEeMaTHKH OCHOBHOM IIKOJIbI 12 I1P6 01, ITP6 04, IIPy
1.1 Ienu u 3a1a4n MaTEMaTUKH IPYU OCBOCHUH CIIEITUATBHOCTH 2 02
1.2 UYucna v BeluKcieHus. BelpaxkeHus u ux npeoOpa3oBaHus 2 JIP 05, JIP 09, JIP 13
1.3 VpaBHeHUs 1 HepaBeHCcTBAa. CUCTEMBI YPaBHEHHI 2 MP 01, MP 04, MP 09
1.4 BxoaHoil KOHTPOJIB 2
IIpodeccHoHaTBbHO OPMEHTHPOBAHHOE COIePKAHME OK...
1.5 [TpakTHKO-OpHEHTHUPOBAHHbIE 33]]a4l TEXHOJIOTMYECKOr0 Npoduiis 2
1.6 IIporieHTH! B poeccnoHalbHBIX 3a/1a4axX TEXHOJIOTHYECKOro npodus 2
2 IIpsiMbIe H IVIOCKOCTH B IPOCTPAHCTBE 16 I1P6 02, ITP6 03, ITPy
2.1 OCHOBHBIE TIOHSTHSI CTEpeoMeTprH. PacronoxeHne NpsMbIX ¥ TNIOCKOCTEH 2 02
2.2 [TapasuienbHOCTh MPSAMON U IUIOCKOCTH. YTOJI MEXK/IY MPAMOMN U IIOCKOCTHIO 2 JIP 06, JIP 07, JIP 08
2.3 [TapaienbHoCTh 1ockocTel. [lapaiienbHoe IPOEKTHPOBAHKE 2 MP 02, MP 04, MP
2.4 I[TepneHMKyISAPHOCT PSAMBIX, TIPAMOM M IIOCKOCTH 2 05, MP 08
2.5 [leprieHAUKYIAPHOCTH MIOCKOCTEH. [lepneHIuKysIp U HaKJIOHHAs 2
2.6 Teopema o Tpex neprneHAnKyIsIpax 2 OK...
2.7 KonTtpomnbHas pabora «IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE 2
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJIEPKAHNE
2.8 [IpsiMble U MJIOCKOCTH B @pXUTEKTYpPE U CTPOUTEIHCTBE 2
3 KoopauHaThbl M BEeKTOpPbI B IPOCTPAHCTBE 12 I1P6 08, TPy 02




3.1 JlexapToBBI KOOPAMHATHI B POCTPAHCTBE. PaccTostHME MEX Ty IBYMsI TOUKAMH 2 JIP 06, JIP 07, JIP 08
3.2 BekTopsl B mpocTpaHcTBe 2 MP 02, MP 04, MP
3.3 VYros mexay BekTopamu. CKaJsipHOE IPOM3BEEHUE BEKTOPOB 2 05, MP 08
3.4 Pasnoxxenue BekTopa 2
3.5 KonTtposnbHast pabota «KoopanHaThl M BEKTOPHI B IPOCTPAHCTBE» 2 OK...
IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJIEPKAHNE
3.6 BekTopHOe mpocTpaHCcTBO B PO ECCHOHATBHBIX 3a/1a9ax 2
4 OcHoBbI TpuroHoMeTpun. Tpuronomerpuyeckue GyHKIHU 32 I1P6 03, I1P6 04, ITPy
4.1 Tpuronomerpuueckre GyHKIIUN IPOU3BOIBHOTO yIJIa, Yncia. Pannannas u rpamycHas 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
4.4 CuHHyC, KOCUHYC, TAHT'€HC CYMMBbI M Pa3HOCTH JIBYX YIJIOB 2 OK ...
4.5 CuHHYyC 1 KOCUHYC ABOMHOrO yria. @opMyJibl NOJIOBUHHOTO yria 2
4.6 Oynkumu, ux cpoiictBa. CriocoObl 3aganus GyHKIUN 2
4.7 Tpuronomerpuveckne GyHKINHU, UX CBOICTBA U rpaduku 2
4.8 IIpeobpa3oBanue rpa)koB TPUTOHOMETPHUUECKHUX (YHKIIHIA 2
4.9 OOpatHbIe TPUTOHOMETPUYECKHE (DYHKIIUU 2
4.10 [Ipocreiiime TpPUroHOMETpUYECKUE YPaBHEHUS 2
411 IIpocreiimme TPUroHOMETPUUECKNE HEPABEHCTBA 2
4.12 CrniocoObl pelnieHns TPUrOHOMETPUYECKUX YPAaBHEHHM 4
4.13 CucreMbl TPUrOHOMETPUUYECKUX YPABHEHUM 2
4.14 KonTponbHas padota «OCcHOBBI TpUroHOMETpUH. TpUroHoMeTpuyeckue GyHKIIMN 2
IIpo¢eccnoHaILHO OPHEHTHPOBAHHOE COJAEPKAHUE
4.15 OnucaHue NPoU3BOJICTBEHHBIX MPOIECCOB C MOMOIIbIO TpauKOB (QYHKIUI 2
5 IIpousBoaHas GpyHKINH, ee IPUMEHEHHE 38 I1P6 01, ITP6 05, ITPy
5.1 ITonsATHE 0 Mpenene nocaeaoBaTeIbHOCTU. JUIMHA OKPYKHOCTH U IJIOLIAAb Kpyra KaKk 2 02, ITPy 03, TPy 04
TIPECIIbI TTOCIIeIOBATEIHLHOCTEHM JIP 05, JIP 09, JIP 13
5.2 [Mousitue npou3sBoiHoM. [Tpon3BoHbIe YHKIHUIT 2 MP 01, MP 04, MP 09
5.3 [Ipon3BOHBIE CYMMBI, pa3HOCTH 4
5.4 IIpon3BoIHbIE TPOU3BEAECHHUS], YACTHOTO 4 OK...
9.5 [IponsBoiHbIe TpUroHoMeTpuuecKux GyHkuuid. [TponsBoaHas cioxxHON QyHKIMH 2
5.6 ITonsaTHE O HENIPephIBHOCTH (HYHKIIMU. METOJT MHTEpBAJIOB 2
5.7 I'eomeTpruuecKuii CMBICI IPOU3BOAHOMN 2




5.8 YpaBHeHUe KacaTeIbHOU K rpaduKy O yHKIIHH 2
5.9 DuU3nYeCcKuil CMbICI NEPBON U BTOPOM TPOU3BOIHOM 2
5.10 MOHOTOHHOCTh QYHKIMH. TOYKH IKCTPEMYMBI 2
5.11 HccnenoBanme QyHKIMA U TOCTPOCHUE TpaduKOB 4
5.12 I'paduku 1poOHO-TMHEWHBIX (QYHKITUN 2
5.13 Haubosnpiiee 1 HanMeHbIlee 3HaYeHUs QYHKITUN 2
5.14 Konrtponbnas padora «[IponsBoaHas GyHKINHU, €€ TPUMEHEHUE 2
IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJEPKAHNE
5.15 @u3NUECKUil CMBICI MPOU3BOAHOM B MPO(GECCHOHATBHBIX 33]a4aX TEXHOJIOTHUECKOTO 2
npoduIs
5.16 HaxoxJeHre onTUMaIbHOTO pe3ysibTaTa B 33ja4ax TEXHOJIOTHIECKOTO MPOdUIIs 2
6 MHOrorpaHHUKH M TeJia BpameHust 36 I1P6 01, ITP6 06, ITPy
6.1 Bepmunsl, pebpa, rpaHr MHOTOTpaHHUKA 2 02, [1Py 03
6.2 [pusma, ee cocrapisironue, cedeHue. [IpsiMast 1 IpaBUIIbHAS TPU3MBI 2 JIP 06, JIP 07, JIP 08
6.3 [Mapayenenunen, ky6. Ceyenne Ky0a, napasuiesenurnena 2 MP 02, MP 04, MP
6.4 [upamusa, ee cocTapisIoNue, cedenue. [IpapuapHas nupamuaa. YcedeHHas TUPaMuA 2 05, MP 08
6.5 BbokoBas 1 oIHas TOBEPXHOCTH MTPU3MBIL, TUPAMUJIBI 2
6.6 CumMmMeTpus B KyOe, mapajuiesienuiie/ie, Ipu3Me, TUpaMuIe 2 OK...
6.7 [IpaBUIIbHBIE MHOTOTPAHHHUKH, MX CBOKWCTBA 2
6.8 [Mununpp, ero cocrasisromue. CeyeHne WINHIPA 2
6.9 Komnyec, ero cocrasmustoniue. CeueHue KoOHyca 2
6.10 YceueHnblil koHyc. CeueHne yCeUeHHOr0 KOHyca 2
6.11 [Tap u cepa, ux ceueHusl. 2
6.12 [Tonsarue 06 ooveme Tena. OTHOLIEHHE 00BEMOB MOAOOHBIX Tel 2
6.13 O6beMbl MHOrOrpaHHUKOB. OOBbEMBbI IUIIMH/IPA U KOHYCA 2
6.14 [Tnomanu noBepxHocTel nuaMHApPA U Konyca. O0beM mapa, miomaab chepsl 2
6.15 KonTtposnbHas pabota «MHOIOrpaHHUKH U TeJla BpallleHHs» 2
IpodeccHoHaTLHO OPMEHTHPOBAHHOE COIePKAHME
6.16 [Tnomaayu noBepxHocTeld KOMOMHHUPOBAHHBIX T€OMETPUYECKHUX TeI 2
6.17 Pacyer 06beMa BMECTUMOCTH BEIIECTB 2
6.18 ITpumepsl cuMMmeTpHil B TpoheccHsiX ¥ CHEIHATBLHOCTIX TEXHOJIOTHUECKOro Npohuiis 2
7 IlepBooGpa3nasi pyHKIHM, ee IPUMEHEHHUE 18 I1P6 01, ITP6 05, TIPy
7.1 IlepBoobpasnas pynkuuu. [IpaBuna HaxoXJ1eHUS TEpBOOOPa3HBIX 4 02, I1Py 03, ITPy 04
7.2 Haxoxnenus nepBooOpa3HbIX (yHKIUU 2 JIP 05, JIP 09, JIP 13
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7.3 [Tnomane kpuBonuuerHo# Tpanenun. opmyna Herotona — Jleiibania 2 MP 01, MP 04, MP 09
7.4 HeonpeneneHHbIN U ONpeeICHHBIA HHTErPAJIbI 4
7.5 [TonsiTue 00 onpeieICHHOM MHTErpajle Kak IUIONa i1 KpUBOJIMHEHHON Tpaneniu 2 OK ...
7.6 KontponbHas padora «IlepBooOpa3nas ¢GyHKINHU, €€ TPUMEHEHUE) 2
IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJIEPKAHUE
1.7 [IpuMeHeHust HHTETpaa B 3a7a4ax MpoeCCHOHAIIBHON HAITPaBJICHHOCTH 2
TEXHOJIOTHYECKOTONpOdUIs
8 Crenenu u Kopuu. CteneHHasi pyHKuusi 14 I1P6 02, I1P6 04, IIPy
8.1 Crenennast GyHKIUS, €€ CBOWCTBA 2 02
8.2 IIpeoGpasoBanye BHIPAKEHUIN ¢ KOPHIMHU N-O CTEIIEHH. 2 JIP 05, JIP 08, JIP 10
8.3 CBOICTBA CTENEHHM C PAIMOHATLHBIM U I€HCTBUTEIBHBIM MTOKA3aTENAMU 2 MP 03, MP 07, MP 08
8.4 Pemenne uppanroHaibHbIX ypaBHEHUN 4
8.5 Pemenne nppannoHaJbHbIX HEPABEHCTB 2 OK...
8.6 KonrponbHast pabora «Crenenu u kopHu. CteneHHas QyHKIHDY 2
9 Iloka3arenbHast GyHKIUS 16 I1P6 02, ITP6 04, ITPy
9.1 IToka3zarenbHast QyHKIHS, €€ CBOMCTBA 2 02
9.2 Krnaccudukanus nokazarenbHbIX YpaBHEHUN 2 JIP 05, JIP 08, JIP 10
9.3 Pemenvie nmokasarenbHBIX YpaBHEHHIH 4 MP 03, MP 07, MP 08
9.4 [Ipocreiimme moka3areabHbie HEPABEHCTBA 2
9.5 Penenne nokasareabHbIX HEPABEHCTB 2 OK...
9.6 CucTeMBbl MOKa3aTeNbHBIX YpaBHEHHUH 2
9.7 KontponbHas padota «IlokazaTenbHas (QyHKIHS» 2
10 Jlorapudwmsel. Jlorapudpmuyeckas GyHkuus 22 I1P6 02, I1P6 04, I1Py
10.1 Jlorapudm uncna. JlecATUYHBIN U HATYpaJIbHBIN JOrapu(Mbl, YHCIIO € 2 02
10.2 CoiictBa norapudmon. Oneparnust torapuGMUpOBaHHS 2 JIP 05, JIP 08, JIP 10
10.3 OGparnas Gpynkius, ee rpaguk. CHMMETPHS OTHOCHTENBHO NPSIMON y=X 2 MP 03, MP 07, MP 08
10.4 Jlorapudmuueckast pyHKIMs, ee CBOHCTBA 2
10.5 Knaccudukanus norapudMuyeckux ypaBHEeHUH 2 OK ...
10.6 Pemienue norapupMudeckux ypaBHEHHH 4
10.7 Jlorapudmuueckre HepaBeHCTBA 2
10.8 Cuctemsl JorapuMHUUECKUX YpaBHEHUN 2
10.9 KonTponbHas padota «Jlorapudmel. Jlorapudmudeckast GyHKIms» 2
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJIEPKAHNE
10.10 Jlorapugmuueckas cupajib B apXUTEKTYPe U CTPOUTEIHCTBE 2
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11 DJjIeMeHThl KOMOMHATOPUKH, CTATUCTHUKH H TEOPUH BEPOSITHOCTEN 14 I1P6 07, ITP6 08, TPy
11.1 OCHOBHBIE TOHATHS KOMOMHATOPHKHU 2 02, TPy 03, ITPy 05
11.2 CoObITHE, BEPOSTHOCTH COOLITHS 2 JIP 05, JIP 07, JIP 13
11.3 CI10’)KEHUE M YMHOKEHHE BEPOSTHOCTEH 2 MP 01, MP 05, MP 08
11.4 JluckpeTrHas ciaydaiiHasi BEJIMUYMHA, 3aKOH €€ pacIpeIeICHUs 2
11.5 KontposbHas padota «251eMEeHThl KOMOMHATOPHUKH, CTATUCTUKUA U TEOPHH BEPOSITHOCTEH ) 2 OK ...

IIpodeccuoHaTLHO OPHEHTHPOBAHHOE CO/IEPKAHNE
11.6 BeposTHOCTB B 3a/1auax TEXHOJIOTHYECKOTO TPOQIIIS 2
11.7 [IpeacraBnenue naHHBIX. 3aJa4l MATEMATUYECKON CTATUCTUKU TEXHOJIOTUYECKOTO 2
npoduIs

12 YpaBHeHNsI H HEPABEHCTBA 16 I1P6 01, ITP6 04, ITPy
12.1 PaBHOCUJIBHOCTB YpaBHEHHI U HEPABCHCTB 2 02
12.2 OOm1rie METObI pelIeHs] YpaBHEHHIA 2 JIP 07, JIP 09, JIP 10
12.3 ['paduueckuii METON pelleHHs] yPABHEHHI 2 MP 01, MP 02, MP 04
12.4 YpaBHEHHUs 1 HEPABEHCTBA C MOJYJIEM 2
12.5 YpaBHEHMs U HEPABEHCTBA C apaMeTpamMu 2 OK...

12.6 CucreMbl ypaBHEHUN U HEPABEHCTB, pelIaeMble rpa@uuecKu 2

12.7 KonTponbHast pabota «YpaBHEHHsI U HEPABEHCTBA» 2
IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHME

12.8 HaxoxaeHne Hen3BeCcTHOM BEIMYMHBI B 33/1a4aX TEXHOJIOTUYECKOTO MPOPUIIs 2
HTroro 246
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI YYEBHOM
JUCHMUILIAHBI

3.1. Peaqu3amusi mporpaMmbl JUCHUIUIMHBI TpeOyeT HAJIUYUSA Y4eOHOTO
KaouHera «MareMaTukKa.

O6opynoBaHue yueOHOTO KaOMHeTa:

- TOCAJI0YHbIE MECTa MO KOJMYECTBY 00YYaIOIINXCS;
- pabouee MeCTO MpenoaBaTes;

- KOMIUTICKT Y4eOHO-HATJISITHBIX TTOCOOMIA;

- KOMIUICKT 3JIEKTPOHHBIX BUEOMATEPUATIOB,;

- 3aJIaHUs AJI1 KOHTPOJIBHBIX paboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 33 1aHUS;

- MaTepuasbl SK3aMeHa.

Texuuyeckue cpeacTBa 0OydeHHUS:
- IEPCOHATBHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM MTPOTPaMMHBIM 00€CTIeYeHUEM;
- IPOEKTOP C FIKPAHOM.

3aJibl;
bubmmoTreka, YuTaNBHBIN 3aJ1 C BEIXOJIOM B ceTh MIHTEpHET.

3.2. UupopMmanuoHHOEe 0oOecnieYyeHHe peau3aly NporpamMmMbl

3.2.1. OcHOBHBIC MEYATHBIC U3TAHUSA

1. AnekcannpoB, A.J[. Maremaruka: anreOpa W Hayajga MaTEMaTHYECKOTO
ananu3a, reometpus. ['eomerpus. 10-11 kmaccer : yuebnuk / A.Jl. Anexcanmapos, JLA.
Bepnep, B.U. Peokuk. — M. : U3narensctBo «IIpocBemenne», 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBECHHBIM

2. Mopnkosuu, A.I'. Anrebpa 1 Hayana MaremMaTudeckoro anaiusa. 10 kiacc:
B 2 4. Y. 1. VueOHuk s ydammxcs oO1e00pa3oBaTelbHbIX YUPEKICHUM
(npoduneHelil ypoBenb) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. -
457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HemoCpeACTBEHHBIH

3. Mopnkosuu, A.I'. Anrebpa 1 Hayaima MareMaTrudeckoro anaimsa. 11 kimacc:
B 2 4. Y. 1 VYuebHuk s ydammxcs 0011eo0pa3oBaTebHBIX YUPEKICHUN
(npodunehselil ypoBenb) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. -
351 c. — ISBN 978-5-346-03199-4/ - TekcT : HemoCpeACTBCHHBIIH
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4, Mopakosuy, A.I'. Anredpa n Hauana MmaTreMaTudeckoro ananusa. 10 kiacc:
B 2 4. Y. 2. 3amayHuk A8 ydamuxcs 00I11e00pa3oBaTENbHBIX YUPEKICHUN
(mpodunbueIit ypoBens) / A.I'. Mopakosuy, JI.O. [denumiera, JI.W. 3BaBud [u ap.] - M.

: Muemo3suna, 2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - Tekct : HemocpeACTBEHHBIH

5. Mopakosuu, A.I'. Anredpa 1 Hauajga MaTeMaTH4eckoro anaimsa. 11 kmacc:
B 2 4. Y. 2. BagauHuk 11 y4ammxcs 001eoopa3oBaTebHbIX YUPEKICHUN
(mpodunbhelil ypoBenb) / A.I'. Mopakosuy, JI.O. lenunmesa, JI.W. 3BaBuu [u 1p.],- M.
: Muemo3suna, 2020. - 137 c¢. — ISBN: 978-5-346-02411-8/ - Tekct : HemocpeACTBEHHBIH

3.2.2. JIoNOJTHUTEIbHbI€ HCTOYHUKH

1. Bcepoccuiickue unTepHeT-omummmanpl. - URL: https://online-olympiad.ru /
(mara obpamenus: 12.07.2021). - Tekct: 23ME€KTPOHHBIH.

2. Ennnas komnexkuust uudpoBbiX oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (nara oopammenus: 08.07.2021). - TeKCT: 3JESKTPOHHBIH.
3. Nudopmanmonnas cucrtema «EanmHoe okHO nocTyma kK 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / (mara o6pamienus: 02.07.2021). - Tekcr:
3JIEKTPOHHBIN.

4, Hayunas snekrponnas oubimoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenusi: 12.07.2021). - TekcT: 2J€KTPOHHBIH.

5. OTtkpoiThiil KOJUIEMK. MaTtemaruka. - URL: https://mathematics.ru / (mata
obpamenus: 08.06.2021). - TekcT: 31EKTPOHHBIN.

6. [ToBropum marematuky. - URL: http://www.mathteachers.narod.ru / (mara
obOpamenust: 12.07.2021). - TekcT: 2JI€KTPOHHBIMN.

1. ChopaBoyHuK 1O  MaremaTuke  Juisi  mkoigbHUKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mara ob6pamenus: 12.07.2021). -
TekcT: IIEeKTPOHHBIN.

8. Cpennsis MaTeMaTH4eCKast UHTEPHET HIKOJIA. - URL:
http://www.bymath.net / (nara o6pamenns: 12.07.2021). - Tekct: 2JIeKTpOHHBIH.

Q. Oenepansubii  moptan  «Poccuiickoe  oOpazoBanue». -  URL:
http://www.edu.ru / (nata obparenus: 02.07.2021). - TekcT: 37K TPOHHBIH.

10. denepanbHbli EHTP WHEOOPMAIITMOHHO-00PA30BaTENbHBIX PECYpCOB. -

URL: http://fcior.edu.ru / (mata oopamenwust: 01.07.2021). - TeKCT: 371€KTPOHHBIH.
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4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS
YYEBHOM JUCIHUATIIMHBI

Pe3ysabTarsl 00yyeHus

MeTtoabl OLIEHKH

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

OneHka pe3yapTaTOB YCTHBIX OTBETOB, PEILICHUS
3amady = (B TOM  ymcae  mpoeCCHOHAIBLHO
OpPUEHTUPOBAHHBIX ), KOHTPOJIBHBIX pabor,
3aJaHUM DK3aMeHa
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