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JUCLUIUINH
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Poccuiickoit @eneparnuu ot 17.05.2012 r. Ne 413, B neficTByrOIIEH pelakiiK) ¢ YIETOM MPUMEPHOU
nporpaMMbl 001eo0pa3oBaTeNbHON yuyeOHOW AucuIuMHbBl «Marematuka» s npodeccun 43.01.09
[ToBap, KOHAUTEP €CTECTBEHHOHAYYHOTO TPODUIIS.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMbBI YYEBFHOM
JNCHUIIVIMHBI

1.1. MecTo AUCHUILUINHBI B CTPYKTYpe OCHOBHOI1 00pa3oBaTe/IbHOM POrpaMMBbl:

VYuebnaa qucuuiuinHa «MaremaTukay siBJIE€TCs 00s13aTeIbHOM YacThio 00111e00pa30BaTeIbHOIO [IUKIIA
OCHOBHOH 00pa3oBarenbHO mporpammbl B cooTBeTcTBUE ¢ PI'OC mo mpodeccun 43.01.09 Iloap,
KOHJIUTED.

1.2. Ilnanupyemble pe3yJbTAThl OCBOCHHS AUCHUILINHBI:

Oco6oe 3HaueHue JUCLUIUIMHA UMEeT IpU (POPMUPOBAHUM U PA3BUTUHU OOLIUX KOMIIETEHIIMN:

OK 01. BeiOupats crnoco0Osl pemeHus 3agad NpopecCuOHaIbHON NeSTeTbHOCTH, TPUMEHHTEIBHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02. OcymecTBiiTh TMOUCK, aHAIW3 M HWHTEPHpPETalni0 HHPOPMAIUU, HEOOXOIUMOU JUIs
BBINOJIHEHUS 3a]1a4 IPO(HECCHOHATIBHOMN 1EATEIbHOCTH.

OK 03. [TmanupoBaTh U peaIn30BbIBATH COOCTBEHHOE MPOPECCHOHATHLHOE U TMYHOCTHOE PAa3BUTHE.
OK 04. Paborath B KOJUIGKTHBE MU KoMaHze, 3(P(EKTUBHO B3aMMOJICHCTBOBATh C KOJUICTAMH,
PYKOBOJICTBOM, KJIIMEHTAMHU.

OK 09. Ucnonb3oBaTe HHPOPMALMOHHBIE TEXHOJOTHH B IPOPECCHOHATIBHOM 1€ TEIbHOCTH.

OK 11. [TmanupoBaTh NpeIIpUHAMATEIBCKYIO AESITEIBHOCTh B TPOPECCHOHATBLHOM cepe.

B pamkax mporpamMmbl yuyeOHOH IMCLMIUIMHBI OOYYaroIIMMHCS OCBauWBalOTCS JUYHOCTHBIE (JIP),
MetanpeametHsie (MP) u npeamerHblie pe3ynbraTel 6a30Boro u yriyosnenHoro yposuei (I1IP0) u (I1Py)
B cooTBeTcTBUM ¢ TpeboBanusMu PI'OC cpeanero odiiero oo6pa3oBaHusl.

Koapbl H.]IaHI/IpyeMble pe3yjbTaTbl OCBOCHUA NUCHUIIJIMHBI BRJIIOYAI0T

JIP 05 c(OPMUPOBAHHOCTh OCHOB CaMOPa3BHUTHUS M CAaMOBOCIIUTAHUS B COOTBETCTBUU C
001I1eYeIIOBEUYECKMMU IIEHHOCTSAMHM U HJIeajaMH IPaKIaHCKOro 0OIIEecTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITEITLHOM, TBOPYECKOW M OTBETCTBEHHOM JIEATEIIHHOCTH;

JIP 06 TOJIEPAHTHOE CO3HAHHE W TIOBEJCHHE B NOJHKYJIHTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH AWAJIOT C APYTHMH JIIOABMH, JOCTUraTh B HEM B3aWMOIIOHUMAaHHUS,
HaxXxoauThb O6HH/IC aeim W COTpyAHHUYAThb I HMX JOCTHIKCHUA, CIIOCOOHOCTD
MPOTHUBOCTOSTH HJICOJIOTUH IKCTPEMH3Ma, HAallMOHAIN3MA, KCeHO()OOUH, TMCKPUMUHALIUH
o COHHAJIBHBIM, PCIMITHO3HBIM, PACOBBIM, HAIOWMOHAJIBHBIM IIpU3HAKaAM W APYTUM
HETaTHBHBIM COIMAIBHBIM SIBIICHHSIM;

JIP 07 HaBBIKA COTPYAHUYECTBA CO CBEPCTHUKAMH, IETHbMHU MIIAJIIETO BO3PACTA, B3POCIBIMUA B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-UCCIe10BaTeIbCKON, IPOEKTHON U
APYyrux BUJax JCATCIbHOCTHU,

JIP 08 HPABCTBEHHOE CO3HAHME M TIOBEJACHHE HAa OCHOBE YCBOCHHS OOIIEYEeTOBEUYECKUX
IIEHHOCTEH;
JIP 09 TOTOBHOCTh U CIOCOOHOCTh K 00pa3oBaHUIO, B TOM YHCIE CamMo0Opa3oBaHWIO, Ha

MPOTSHKEHUH BCEH )KM3HU; CO3HATEIIbHOE OTHOIICHHE K HEMPEPHIBHOMY 00Pa30BaHMIO KaK
YCIIOBUIO yCIIENTHON MPo(ecCHOHANBHOM U 00IIIECTBEHHON AESITENFHOCTH,

JIP 10 ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;
JIP 13 OCO3HAHHBIN BBIOOP Oymymiei mpodeccruu U BO3MOXKHOCTEH peanu3anii COOCTBEHHBIX

’KM3HEHHBIX IIJIAHOB; OTHOIICHHE K MPO(PECCUOHATFHOMN eI TEIbHOCTH KaK BO3MOKHOCTH
ydactusa B PCIICHUHA JIMYHBIX, O6H_[eCTBeHHI)IX, TOCYIdapCTBCHHBIX, O6H_[eHaHI/IOHaJ'H)HI)IX
npooIeMm.

MP 01 YMCHHUEC CaMOCTOATCIBbHO ONPEACTIATE HEIN ACATCIBHOCTH MW COCTABJIATH IIJIAHBI
ACATCIIBHOCTU; CaMOCTOATCIBHO OCYHICCTBJIATH, KOHTPOJIMPOBATH U KOPPCKTHUPOBATH
ACATCIIBHOCTD, UCIT0JIb30BATh BCC BO3SMOXKHBIC PECYPChI IJIA JOCTUKCHU A ITOCTABJICHHBIX
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uene W peanus3alUy IUIAHOB JESTENbHOCTH; BBIOMpAaTh YCHENIHbIE CTPAaTEerH B
Pa3IMYHBIX CUTYaIUsX;

MP 02

yMEHHE NPOAYKTUBHO OOLIATHCS W B3aUMOJICHCTBOBATh B IPOILIECCE COBMECTHOM
NEeSTeNbHOCTH, YYUTHIBATH IMO3UIMU JPYTUX YYaCTHUKOB JIEATEIHHOCTH, YP(PEKTUBHO
pazpemats KOHQIUKTHL;

MP 03

BIIQJICHUEC HAaBBIKAMH TI03HABATEIILHON, Yy4eOHO-UCCIICIOBATEILCKONH W TMPOCKTHOU
NeSITeIbHOCTH, HaBbIKAMHU pa3pelleHus MnpodjeM; CIOCOOHOCTb M TOTOBHOCTh K
CaMOCTOATENIbHOMY TOUCKY METOJOB PEIICHHUS MPaKTUYECKHX 3a7ad, MPUMEHEHHIO
pa3IMYHbBIX METOJIOB MO3HAHUS,

MP 04

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIBHON HWH(OPMAIIMOHHO-TIO3HABATEIHLHON
NEeSITeIbHOCTH, BJIaJICHUE HaBbIKAMU TMOJY4YeHHs HeoOxoauMoil uHbopManuu u3
clioBaped pa3HbIX THUIOB, YMEHHUE OPHUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHUKAX
nH(pOpMaLIUY, KPUTUYECKU OLIEHUBATh U HHTEPIIPETUPOBATHh HH(DOPMALIKIO, TOTYyYaEMYIO
W3 Pa3JIMYHbIX HCTOYHHUKOB;

MP 05

YMEHHE MCIIOJIb30BaTh CPEJCTBA MHPOPMAIMOHHBIX H KOMMYHHUKAIITMOHHBIX TEXHOJOTHI
(manee — UKT) B pemieHny KOTHUTHBHBIX, KOMMYHUKATUBHBIX H OPTaHU3AIIMOHHBIX 33719
Cc coOmofeHHeM TpeOOBAaHUN HSPrOHOMHUKH, TEXHHKH OC30MaCHOCTH, THMIHCHBI,
pecypcocOepexeHusi, TPaBOBBIX W OATUYECKHUX HOPM, HOPM HHMOPMAIUOHHON
0€301I1aCHOCTH;

MP 07

YMCHHUEC CaMOCTOATCIIbHO OLUCHNBATL U IPUHHUMATh PCHICHUS, OIIPCACIIAIOIINE CTPATCTHUIO
MOBCACHUS, C YUCTOM I'pa’kJAaHCKUX U HPABCTBCHHBIX HeHHOCTeﬁ;

MP 08

BJIAACHUC SA3BIKOBBIMU CPEACTBAMU — YMCHHUC SICHO, JIOTUYHO W TOYHO H3J1araTb CBOIO
TOYKY 3pCHUSA, UCIIOJIB30BATh aICKBATHLIC A3LIKOBBIC CPCACTBA,

MP 09

BJaJICHME HaBbIKAMU I103HABaTENbHOW pe(dIeKCHuH Kak OCO3HaHMs COBEPILAEMbIX
JENUCTBUM M MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMM, IPaHUL] CBOETO
3HAHUA U HE3HAHMsI, HOBBIX I03HABATEIbHBIX 3a/1a4 U CPEICTB UX JOCTHIKCHUS.

I1P6 01

c(OPMHPOBAHHOCTH MPEICTABICHUI O MaTEMAaTHKE KaK YaCTH MHUPOBOH KYJIbTYpPHI U
MecTe MaTeMaTHKU B COBPEMEHHOM LIMBUIIM3ALIMHU, CIIOCOOAaX ONMCAHUS SIBIECHUI
peanbHOro MUPAa HA MATEMATHYECKOM SI3BIKE;

ITP6 02

c(OPMHPOBAHHOCTh MPEACTABICHUH O MATEMaTHUECKUX MOHATUAX KaK BaKHEHUIIINX
MaTeMaTHYECKUX MOJENSX, TO3BOJSIOIINX ONMCHIBATh U U3y4aTh Pa3HbIE IPOLIECCH] U
SIBJICHUS; TIOHUMaHUE BO3MOXXHOCTH aKCUOMATUYECKOT O ITOCTPOEHUSI MAaTEMAaTHYECKUX
TEOPHIL;

ITP6 03

BJIAAICHUC MCTOJaMU JOKA3aTCJIIbCTB U AJITOPUTMOB PCIICHHUA, YMCHUC UX IPUMCHSITD,
IMMPOBOAWTE NOKA3aTCIIbHBIC PACCYXKACHUA B XOAC PCHICHUA 3aa4,

ITP6 04

BJIaJICHUE CTaHAAPTHBIMU IIPUEMAMU PEILECHNS PALIMOHAIBHBIX U UPPALIMOHAIBHBIX,
ITOKA3aTeNbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX
CUCTEM; UCITOJIb30BAHHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCIIE I IIOUCKA
IIyTH PEIIECHUs U WJUTFOCTPALMY PEICHUs] YPABHEHUN U HEPABEHCTB;

ITP6 05

C(l)OpMI/IpOBaHHOCTL Hpe)lCTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IOHATHAX, UACAX U METOJaX
MATEMAaTHYCCKOI'O aHaJIn3a,

ITP6 06

BJIaJICHUE OCHOBHBIMHU IOHATUAMHU O IIJIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOICTBaxX; c(hOPMUPOBAHHOCTh YMEHUS PACIIO3HABATH
reoMeTpHuecKue (pUrypsl Ha yepTekax, MOJEINAX U B PeaIbHOM MUPE; TPUMEHEHHE
M3YYEHHBIX CBOMCTB reOMeTpruYecKuX (puryp u popmys A peneHus: FeOMETPUIECKIX
3a/1a4 ¥ 3aJa4 C IPaKTUYECKUM COJIepKAHUEM;

I1P6 07

c(OPMHPOBAHHOCTH MPEACTABICHUH O Mpoleccax U SBICHHUIX, UMEIOLINX
BEPOSITHOCTHBINA XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUPE,
OCHOBHBIX IIOHATHUAX DJIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHUN HAXOUTh U
OLICHUBATh BEPOSITHOCTH HACTYIIJICHUS] COOBITUHN B MPOCTEUIINX MPAKTUYECKUX
CUTYyalMsIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEIUYMH,
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ITP6 08

BJIaJICHUE HABBIKAMH MCTIOJIB30BaHUS TOTOBBIX KOMITBIOTEPHBIX IIPOTPAMM TIPH PEIICHUN
3a1ad;

ITPy 01

Cc(OPMHPOBAHHOCTB IPEACTABIECHUN O HEOOXOIUMOCTH JOKA3aTeIbCTB IIPU
000CHOBAaHHUU MaTEMaTHYECKUX YTBEPKACHUN M POJIH AKCHOMATHKHU B IIPOBEICHUN
JENYKTUBHBIX PacCYKICHUN;

[TPy 02

c(OPMHPOBAHHOCTH MOHATHIHOTO armapaTa 1o OCHOBHBIM pazjieliaM Kypca
MaTEeMaTHKU; 3HaHUH OCHOBHBIX TeOpeM, (POPMYII U YMEHUS UX MPUMEHSTh; YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CLIOCOOBI pENICHMS 331aY;

ITPy 03

c(hOpMUPOBAHHOCTh YMEHUIN MOJIEIUPOBATh PealibHbIE CUTYAllUU, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN, MHTEPIPETUPOBATH MIOJIYYEHHBIN pE3yJIbTaT;

[Py 04

c(hOpMHUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHSAX MAaTEMaTHYECKOTO aHAIM3a
U MX CBOWCTBAX, BJIaJICHUE YMEHHEM XapaKTepU30BaTh NOBEJACHNUE (QYHKIINH,
KCIOJIb30BAHKE MOJYYEHHbBIX 3HAHUH JUIsl OIMCAHUS M aHAJIM3a PeaJIbHBIX
3aBHCHUMOCTEH;

ITPy 05

BJIAJICHUE YMEHUSMHU COCTABJICHUS BEPOSITHOCTHBIX MOJIENIEH IO YCIOBHIO 33/1a4u U
BBIYUCIICHHS] BEPOSATHOCTH HACTYIUICHUS COOBITHI, B TOM YHUCJIE C IPUMEHEHHEM
dbopMyl1 KOMOMHATOPUKHU M OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH; UCCIICOBAHUS
CIIyYalHBIX BEJIMYUH IO UX PACHPEICIICHUIO.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUILJINHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

Buj yueOHoit padoThl O0bem B yacax
O0BbeM 00pa3oBaTe/IbHOI MPOrpaMMbl Y4eOHO THCHMIIMHbI 306

BT. 4.:

TEOPETHYCCKHUE 3aHATHS 212
po)eCCHOHAIBHO OPUEHTHPOBAHHBIC 3aHITHS 50
KOHTpPOJIbHAsI paboTa 24
KOHCYJIbTallUH 16
IIpomexyTouyHas arrecTanus (IK3aMeH) 4




2.2. TemaTu4eCKMil IJIAH U COIEP:KAHME YYEOHOM TUCHMILIMHBI

Ne Coaeprxanue yueOHOIro MaTepuasa Oo0bem Koapl 00mmx
pa3saelia, B yacax KOMIIETEHIH i
TEMBI (yKa3aHHBIX B
pasneine 1.2) u
JIMYHOCTHBIX
MeTanpeAMeTHBIX,
npeIMeTHBIX
pe3yJabTaToB,
¢opmupoBaHuIo
KOTOPBIX
crocoocTByeT
3J1eMeHT MPOrpamMMbl
1 IToBTOpEHHE Kypca MATEMATHKH OCHOBHOM IIKOJIbI 16 [1P6 1, I1P6 4, [1Py 2
1.1 Ienu u 3aa4m MaTEMaTUKK IPYU OCBOCHUH CIIEITUATBHOCTH 2 JIP 05, JIP 09, JIP 13
1.2 Yycia v BEIYKCIICHUsL. BbIpakeHus 1 ux npeoOpa3oBaHus 2 MP 01, MP 04, MP 09
1.3 VYpaBHeHus u HepaBeHCcTBa. CUCTEMbI YpPaBHEHUM 2 OK 01, OK 02, OK 03,
14 Bxos1HON KOHTPOIIb 2 OK 11
IIpodeccHoHaTBbHO OPMEHTHPOBAHHOE COIePKAHME
1.5 ITpakTHKO-OpHEHTHUPOBAHHbIE 33]]Ja4l €CTECTBEHHO-HAYYHOI0 IPOoGuIIs 2
1.6 [TporeHTHI B podheCCHOHATTBHBIX 3a/1a4aX €CTECTBEHHO-HAYYHOTO MPOQUIIS 6
2 IIpsiMbIe H IVIOCKOCTH B IPOCTPAHCTBE 24 I1P6 02, I1P6 03, ITPy 2
2.1 OCHOBHBIE TIOHSTHSI CTEpeOMeTprH. PacmonokxeHne NpsMbIX M TNIOCKOCTEH 2 JIP 06, JIP 07, JIP 08
2.2 [TapanneapbHOCTh NPSMOI U INIOCKOCTH. YTOJI MeXKIY MPSMOIl U MIOCKOCTBIO 4 MP 02, MP 04, MP 05,
2.3 [TapannensHocTh IockocTel. IlapannensHoe NpoeKTHpOBaHUE 4 MP 8
2.4 [leprieHIUKYIIPHOCTD MPSIMBIX, TPSIMOM 1 TUIOCKOCTH 2 OK 01, OK 02, OK 03
2.5 [leprieHAUKYIAPHOCTH MIOCKOCTEH. [lepneHIuKysIp U HaKJIOHHAs 2
2.6 Teopema o Tpex mepreHAnKyIsIpax 2
2.7 KonTtposnbHast pabota «IIpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE 2
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJIEPKAHNE
2.8 [MapannenbHbie, TEPICHIUKYISPHBIC U CKPEIIMBAIOIIUECS MTPSIMBIE B U3IEIUAX U 6

ITPOIYKIIMH




3 Koopaunartsl 1 BeKTOPbI B IPOCTPAHCTBE 12 I1P6 08, ITPy 02
3.1 JlekapTOBbI KOOPAMHATHI B IPOCTpPAaHCTBE. PaccTosiHMe MKy IBYMsI TOUKaMHU 2 JIP 06, JIP 07, JIP 08
3.2 BekTopsl B mpocTpaHCcTBE 2 MP 02, MP 04, MP 05,
3.3 Vron Mexay Bektopamu. CKalsipHOE IPOU3BEICHHE BEKTOPOB 2 MP 08
3.4 Paznosxenue BekTopa 2 OK 01, OK 02, OK 03
3.5 KontposbHas padota «KoopauHATH U BEKTOPHI B POCTPAHCTBEY 2
IIpodeccHoHaTBLHO OPMEHTHPOBAHHOE COIePKAHME
3.6 OmnpeneneHue pacCTOSTHUS MKy TOUKaMU M3EJIHsI, UCIIOb3Ysl METO/I KOOPAUHAT 2
4 OcHoBbI TpUroHoMeTpuu. Tpuronomerpnyeckne GyHKIHHA 30 I1P6 03, I1P6 04, ITPy
4.1 Tpuronomerpuueckue GyHKIIUN TPOU3BOIBLHOTO YIJIa, yucia. Panunannas u rpagycHas 2 01, ITPy 02
Mepa yria JIP 05, JIP 08, JIP 10
4.2 OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA. 2 MP 03, MP 07, MP 08
4.3 @DOopMyITBl TPUBEICHHS 2 OK 01, OK 02, OK 03
4.4 CuHHyC, KOCUHYC, TAHT'€HC CYMMBbI M Pa3HOCTH JIBYX YIJIOB 2
4.5 CuHyc ¥ KOCUHYC JIBOMHOTO yria. @opMyiibl IOJIOBUHHOIO yria 2
4.6 @ynkimn, ux cBoiictea. CiocoOsl 3a1anus GyHKIUH 2
4.7 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA M rpaQuKu 2
4.8 [TpeoOpaszoBanue rpaduKOB TPUTOHOMETPUIECKHUX (PYHKITHIA 2
4.9 OO6paTHbIe TPUTOHOMETPUYECKUE (PYHKIINH 2
4.10 IIpocreiime TPUroHOMETPUUECKNE YPABHEHUS 2
411 [Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA 2
4.12 CrniocoObl penieHusi TPHrOHOMETPUYECKHX YPAaBHEHUH 2
4.13 CucreMbl TPUrOHOMETPUUYECKUX YpaBHEHHH 2
4.14 KonTtposnbHast pabota «OCHOBBI TPUTOHOMETPHH. TpUroHoMeTprudeckue QyHKIHUN 2
IIpodeccHoHaTLHO OPMEHTHPOBAHHOE COIePKAHME
4.15 Onucanue NPoU3BOJICTBEHHBIX MPOIECCOB C MNOMOIIbIO TpauKOB (HYHKIUI 2
5 IIponsBoaHasi pyHKINH, e¢ IPUMEHEHHUE 34 I1P6 01, ITP6 05, ITPy
5.1 [TonsTre o npezene nocaea0BaTeNbHOCTH. [[1HA OKPYKHOCTHU U IUIOIIAb Kpyra Kak 2 02, [Py 03, ITPy 04
MpeJIEIbl MOCIIEI0BATENLHOCTEN JIP 05, JIP 09, JIP 13
5.2 [Tonsitue npousBoaHoil. [IponsBonnbie GyHKINN 2 MP 01, MP 04, MP 09
5.3 ITpon3Bo/iHBIE CYMMBI, Pa3HOCTH 2 OK 01, OK 02, OK 03
5.4 [Ipon3BoIHEIE MPOU3BEAECHMS, YACTHOTO 2
5.5 ITpou3BoiHbIe TpUTOHOMETpUYEeCKUX QyHKIMH. [Tpon3BoiHas clOKHON PYHKIMU 2
5.6 IToHsATHE O HETIPephIBHOCTH (YHKIIMU. METOT HHTEPBAJIOB 2




5.7 I'eomeTpruecknii CMBICT TIPOU3BOTHON 2
5.8 YpaBHeHHE KacaTeIbHOU K TpapuKy GyHKINN 2
5.9 Du3nYeCcKuil CMBICI IEPBOM M BTOPOI MPOU3BOTHON 2
5.10 MOoHOTOHHOCTH (PYHKIMH. TOYKH SKCTPEMYMBI 2
5.11 HccnenoBanue GyHKIMA U TOCTPOCHHUE rPaduKOB 2
5.12 I'paduku 1poOHO-TMHEWHBIX QYHKITUN 1
5.13 Haubosnbiiee 1 HanMeHblee 3HaYeHNUS (QYHKIIMU 1
5.14 Kontponbnas padota «IIponsBognas GpyHKIMHN, €€ MPUMECHEHHE) 2
IIpodeccuoHaTBLHO OPMEHTHPOBAHHOE COIePKAHME
5.15 du3nUecKuil CMBICT TPOU3BOAHON B MPO(HEeCCHOHANTBHBIX 33/1adyaX €CTeCTBEHHO- 4
HAyYHOTO MPOQIIIS
5.16 HaxoxaeHne onTuManbHOTO pe3ysbTaTa ¢ MOMOIIBI0 MPOU3BOIHON PYHKIIMU B 3a/1a4ax 4
€CTECTBEHHO-HAYYHOTO IPOHIIS
6 MHOrorpaHHUKH M TeJia BpameHust 36 I1P6 01, ITP6 06, TPy
6.1 Bepiunebl, pebpa, rpaHr MHOTOTpaHHUKA 1 02, ITPy 03
6.2 [pusma, ee cocrapisitonue, ceuenue. [IpsimMas v mpaBUiIbHAs IPU3MBI 2 JIP 06, JIP 07, JIP 08
6.3 [Mapamenenunen, ky6. Cedenne Kyba, napauielenuIe/a 2 MP 02, MP 04, MP 05,
6.4 [Tupamuya, ee cocransromue, ceuenue. [IpaBuinpHas nupamuaa. YcedeHHas: TUpamMuia 2 MP 08
6.5 BokoBast ¥ IOJTHAst TOBEPXHOCTh MPU3MBI, TUPAMHUIBI 2 OK 02, OK 04, OK 09
6.6 CumMMeTpus B KyOe, mapajuieNieluIie e, Mpu3Me, MUpaMuie 1
6.7 [IpaBHUIIbHBIE MHOTOI'PaHHHUKH, X CBOWCTBA 1
6.8 [Mununnp, ero cocrasisomue. CeyeHne WINHPA 2
6.9 Komnyec, ero cocrapmustoniue. CeueHnue KOHyca 2
6.10 YceueHnslil koHyc. CeueHne yCeUeHHOr0 KOHyca 2
6.11 [Tap u cepa, ux ceueHusl. 2
6.12 ITonstre 06 o6beMe Tena. OTHOIIEHHE 00bEMOB MOJOOHBIX Tell 1
6.13 O6beMbl MHOTOrpaHHUKOB. OOBEMBI IUIIMH/IPA U KOHYCA 2
6.14 [Tnomanu noBepxHOCcTEH NMUIMHAPA U KoHyca. OO0beM 1mapa, miomaab chepsl 2
6.15 KonTtponbHas pabota «MHOrOrpaHHUKH U Tella BpalleHUs» 2
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlEPKAHNE
6.16 [Tnomanu u 06beMbl KOMOMHUPOBAHHBIX TE€OMETPHUECKHX Tell 4
6.17 Pacyer BMECTHMOCTH KUIKOCTH B cOCyAax pasHOU Hopmbl 4
6.18 [Tpumepsl cummeTpHii B poeccusx 1 CHeHaIbHOCTIX €CTEeCTBEHHO-HAYYHOTO 2

npodus
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7 IlepBooGpa3nasi pyHKIHM, ee IPUMEHEHHE 16 [1P6 01, IIP6 0S5, ITPy
7.1 IlepBooOpasnas ¢pynkuuu. [IpaBuia HaX0XKAEHUS TEPBOOOPA3HBIX 1 02, [Py 03, ITPy 04
7.2 Haxosxnenust nepBooOpa3HbIX QYHKIIHMH 2 JIP 05, JIP 09, JIP 13
7.3 Inomans KpuBoAKMHERHON Tpanenun. @opmyna Herotona — JleiiGuuma 2 MP 01, MP 04, MP 09
7.4 Heonpenenenubii 1 onpeeieHHbI HHTETPATbI 1 OK 02, OK 04
7.5 [TonsiTue 00 ompeieICHHOM MHTErpajie KaK IUIONa i KpUBOJIMHEHHON Tpanenuu 2
7.6 KontponbHas padora «IlepBooOpa3nas ¢GyHKINHU, €€ TPUMEHEHUE) 2

IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJEPKAHNE
7.7 [TpumeHeHus nHTErpaia B 3afadax NpopecCuOHaIbHON HAIPABICHHOCTH €CTECTBEHHO- 6
HaY4HOTO npodus

8 Crenenu u kopHu. CreneHHass QyHKIMA 24 I1P6 02, ITP6 04, ITPy
8.1 Crenennast GyHKIMS, €€ CBOICTBa 4 02
8.2 [TpeoOpa3oBanue BeIpaXEHHUI C KOPHSIMHU N-0i CTETICHHU. 4 JIP 05, JIP 08, JIP 10
8.3 CBOICTBa CTENEHH C PAMOHAILHBIM M JIEHCTBUTENLHBIM MTOKA3aTEIAMU 4 MP 03, MP 07, MP 08
8.4 Pemennie uppanroHanbHbIX ypaBHEHUN 6 OK 01, OK 02, OK 03
8.5 Pemrenne nppaimoHaIbHBIX HEPABEHCTB 4
8.6 KonTponbnas pabota «Crenenu u kopuu. CteneHHas QyHKIUD) 2

9 Iloka3zarenbHas QyHKIUSA 26 [1P6 02, ITP6 04, 1Py
9.1 ITokazarenpHas QyHKIIMsI, €€ CBOMCTBA 4 02
9.2 Krnaccudukanus nokazarenbHbIX YpaBHEHUN 4 JIP 05, JIP 08, JIP 10
9.3 Pelnenne mokasaTenbHbIX YPaBHEHUN 4 MP 03, MP 07, MP 08
9.4 [Ipocreiimme nokazareabHble HEPABEHCTBA 4 OK 01, OK 02, OK 03
9.5 Pemenne nokasaTenbHbIX HEPABEHCTB 4
9.6 CucreMbl TOKa3aTeIbHBIX YPABHEHUN 4
9.7 Kontponbnas padota «IlokazarenpHas GyHKIM 2
10 Jlorapugmsl. Jlorapudpmuyeckas pyHKuus 32 I1P6 02, ITP6 04, ITPy
10.1 Jlorapudm uncna. JlecATUUHBIM U HATYpaJIbHBINA JOrapu(Mbl, YHCIIO € 2 02
10.2 CoiictBa norapudmon. Oneparnust torapuGMupOBaHHS 4 JIP 05, JIP 08, JIP 10
10.3 OGparnas Gpynkiws, ee rpaguk. CHMMETPHS OTHOCHTENIBHO NPSIMON y=X 2 MP 03, MP 07, MP 08
10.4 Jlorapudmmueckas QyHKIuUs, ee CBONCTBA 4 OK 01, OK 02, OK 03
10.5 Knaccudukanus sorapupMudeckux ypaBHEHHH 4
10.6 Pemenune norapnpMudecknx ypaBHEHHHA 4
10.7 Jlorapudmuueckre HepaBeHCTBA 4
10.8 Cuctemsl JorapuMHUUECKUX YpaBHEHUN 4
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10.9 Kontponbnas padota «Jlorapudmel. Jlorapudmudeckas GyHKIus» 2

IIpodeccuoHaTBbHO OPMEHTHPOBAHHOE COIePKAHME
10.10 JlorapudmMuueckas ciupalib KaKk yKpameHHne rOTOBOM MPOTYKIIHH 2

11 DJIeMeHThbl KOMOMHATOPUKH, CTATUCTHKH ¥ TEOPHH BepPOSITHOCTEH 14 I1P6 07, I1P6 08, IIPy

11.1 OCHOBHBIE TIOHITHSI KOMOMHATOPUKH 2 02, ITPy 03, ITPy 05
11.2 Co0bITHE, BEPOSITHOCTH COOBITHS 2 JIP 05, JIP 07, JIP 13
11.3 CrnoxeHue 1 YMHOKEHUE BEPOSTHOCTEN 2 MP 01, MP 05, MP 08
11.4 JluckpeTrHas ciaydaiiHas BEJIMYMHA, 3aKOH €€ pacIpeIeICHUs 2 OK 02, OK 04, OK 09,
11.5 KonrtponsHas pabora «1neMeHTbl KOMOMHATOPUKH, CTATUCTHKU U TEOPUU 2 OK 11

BEPOATHOCTEIN»

IIpodeccHoHaTBbHO OPMEHTHPOBAHHOE COIePKAHME
11.6 BeposiTHOCTH B 3371auax €CTeCTBEHHO-HAYYHOTO MPOQUIIs 2
11.7 [Ipencrasnenue naHHBIX. 3aa4l MATEMATHYECKON CTATUCTUKU €CTECTBEHHO-HAYYHOTO 2

npoduiIs

12 YpaBHeHNsI H HEPAaBEHCTBA 22 [1P6 01, ITP6 04, 1Py

12.1 PaBHOCHIIBHOCTD ypaBHEHHI M HEPABEHCTB 2 02
12.2 OO61me MeToIbl peleHusl ypaBHEHU N 4 JIP 07, JIP 09, JIP 10
12.3 I'padmueckuiit MeTo perieHns ypaBHCHUN 4 MP 01, MP 02, MP 04
12.4 VpaBHEHUS ¥ HEPABEHCTBA C MOIYJIEM 2 OK 01, OK 02, OK 03
12.5 YpaBHEHMs U HEPABEHCTBA C NapaMeTpaMu 2
12.6 CucreMbl ypaBHEHUH U HEPABEHCTB, pelIaeMble rpapuuecku 4
12.7 KonTtposnbHast pabota «YpaBHEHUS] M HEPABEHCTBA» 2

IIpodeccHuoHaTLHO OPMEHTHPOBAHHOE COIePKAHME
12.8 CocraBieHue 1 peleHne 3ajad eCTeCTBeHHO-HayqHoro npoduis. Haxoxnenue 2

HEM3BECTHOH BEITMYMHBI C TOMOMIBIO YPaBHEHHSI

KoncyabTanumn 16

ITpomeskyTouHas arrecTaums (IK3aMeH) 4

HTroro 306
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3. YCJIOBUA PEAJIN3AIIMU TPOTPAMMBI YUEBHOM TV CHUILIMHBI

3.1. Peaqu3zamusi mnporpaMMbl JHCHMIUIMHBI TpeOyeT HaJauuusi Yy4yeOHOro KadOuHeTa
«MaremaTuka.

ObopynoBanne yaeOHOTO KabUHeTA!

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0YJarOIINXCS;
- pabouee MeCTO IpernoaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUICOMATEPHUAIIOB;

- 3aJ1aHus JUI KOHTPOJIBHBIX PadoT;

- mpo(heCCHOHATTLHO OPUCHTUPOBAHHBIC 3a/IaHMUS,

- MaTepHUalIbl IK3aMeHa.

TexHuueckue cpencTBa 0OydeHus:
- IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IIPOTPAMMHBIM 00€CIIeUeHUEM;
- IPOEKTOP C IKPAHOM.

3aJbl:
bubnroreka, YMTaIbHBIN 3371 C BBIXOJOM B ceTh MIHTEpHET.

3.2. UnpopMmanmnoHHoe obecrniedeHHe peajn3alui NPOrpaMmMbl

3.2.1. OcHOBHBIE NT€YATHDBIE H3TaHUSA

3.2.1. OcHoBHBIE MEYATHBIC U3TAHUA

1. bammvakoB M.W. Matemartuka: 3agaunuk: yue6.mocodue: Pekomengosano ®I'AY «DUPO». —
5-e u3n., crep. , - M., OUL «Akagemusi», 2018.

2. bammakoB M.J. Maremaruka: CO0pHUK 3a7a4y NpoUIIbHOM HampaBlIeHHOCTH: yueb.mocodue:
PexomengoBano ®I'AY «OUPO». — 3-e uzn., crep. , - M., OULL «Axagemus», 2019.

3. bammakoB M.U. Maremaruka: yueOnuk: PekomennoBano ®I'AY «DHUPO». — 8-e uzn., ctep.,
- M., OULI «Akanemusi», 2021.

4. I'puropses B.I1. MaremaTuka: yuebHuk - 4-e usa., - M., OUL «Axagemusi», 2020.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

1. Bcepoccuiickue unTepHer-onmummuansl. - URL: https://online-olympiad.ru / (mara oGpamenus:
12.07.2021). - TeKcT: 31eKTPOHHBIH.

2. Enunas xosmnmekius 1upoBbIX oOpasoBaTenbHbIX pecypcoB. - URL:  http://school-
collection.edu.ru / (nara ob6pamienus: 08.07.2021). - TekcT: 31EKTPOHHBIH.
3. Nudopmanmonnas cucrtema «EamHoe OKHO gocTyma K oOpa3oBaTelbHBIM pecypcam». - URL:

http://window.edu.ru / (mata o6pamenus: 02.07.2021). - Tekct: 37eKTPOHHBIH.

4. Hayunas snextponnas o6ubmmoreka (HOB). - URL: http://www.elibrary.ru (mara obparenus:
12.07.2021). - TekcT: 21€KTPOHHBIHA.

5. OTkpeIThiii  KOUTeK. Marematuka. - URL: https://mathematics.ru / (mata oOpaienus:
08.06.2021). - TeKcT: 2NEKTPOHHBIH.
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6. [ToBropum wmaremaruky. - URL: http://www.mathteachers.narod.ru / (mara oOpareHwust:
12.07.2021). - TeKCT: 3IeKTPOHHBIH.

7. CnpaBoyHUK o MAaTeMaTUKE JUISL IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara o6pamenus: 12.07.2021). - Tekcrt:
JJIEKTPOHHBIN.

8. Cpenusist MaTeMaTrdeckast uaTepHET 1mkoja. - URL: http://www.bymath.net / (zara obpaienus:
12.07.2021). - TekcT: 31MeKTPOHHBIH.

9. denepanbubiii mopran «Poccmiickoe obpasoBanue». - URL:  http://www.edu.ru / (marta

obpamienust: 02.07.2021). - TekcT: 37EKTPOHHBIH.
10. denepanbHbIH HEHTP HHPOPMALIMOHHO-00pa3oBarenbHbIX pecypcoB. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2021). - TeKcT: 3JI€KTPOHHBIH.
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4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS
YYEBHOM JUCIHUATIIMHBI

PesyabTaThl 00yyeHus

MeToabl OIEHKH

I1P6 01
ITP6 02
I1P6 03
[1P6 04
I1P6 05
I1P6 06
I1P6 07
I1P6 08
[TPy 01
ITPy 02
[TPy 03
[Py 04
[TPy 05

OueHka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS
3amady = (B TOM  uymciae  IpodeCCHOHATBHO
OPUEHTHUPOBAHHBIX ), KOHTPOJBHBIX pabor,
3aJJaHuH PK3aMeHa
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5. ®OHJbI OHEHOYHbBIX CPEJACTB

1. PesyabTaTsl 00ydyenusi, periiamenTuposanasie ®I'OC COO

Coneprxanne o0ieod6pa3zoBaTenbHON TUCIMILIMHE MaTeMaTika (yriayOJeHHBIH YPOBEHb) HAIPABJICHO
Ha JIOCTHXKEHHUE BCEX JIMYHOCTHRIX (nanee — JIP), MmeranpenmetHbix (1anee — MP) u npeaMeTHbIX (naee
— I1P) pe3ynbraToB 00yuenus, pernamenTupoBanHbix @I'OC COO u ¢ yueToM npuMepHON OCHOBHON
oOpazoBarenbHON IporpamMmoit cpeaHero obmero oopazoanus (ITOOIT COO).

JInYHOCTHBIE pPe3yabTAThl OTPAKAIOT!

JIP 01. Poccuiickyro Tpak/IaHCKYIO0 UACHTUYHOCTD, MATPUOTU3M, YBAKEHUE K CBOEMY HapOJy, YyBCTBA
OTBETCTBEHHOCTH mepen PoauHo#M, ropaocTy 3a CBOM Kpail, CBOXO PoauHy, NpOILIIOE M HACTOSILIEE
MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBaxkeHne rocy1apcTBEHHBIX CUMBOJIOB (rep0, piiar, TuMH).
JIP 02. I'pa)kgaHCKYIO TMO3MLMIO KaK aKTUBHOT'O M OTBETCTBEHHOT'O WIEHA POCCHICKOrO OOIIecTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYLMOHHBIE TPaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U MPABOIOPSJIOK,
00JIaJafoIIero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHHMAIOLIETO TPaIUIMOHHBIE
HAI[MOHAJIbHBIC U OOIIeYeI0BEYECKUE TYMAHUCTUYECKUE U IEMOKPATHUECKHUE IEHHOCTH.

JIP 03 I'oTOBHOCTH K cily:keHuI0 OTe4ecTBY, €ro 3alluTe.

JIP 04. CchopmMHupoBaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd U OOIECTBEHHOH MPAaKTHKH, OCHOBAaHHOTO Ha JMAJIOre KyJIbTyp, a TaKXkKe Pa3In4HbIX (Hopm
OOIIIECTBEHHOT'O CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJIUKYJIBTYPHOM MHpE.

JIP  05. CdopMuUpOBaHHOCTH OCHOB CaMOpPa3BUTHUS M CaMOBOCIUTAaHUS B COOTBETCTBUHM C
00I11eueI0BeYECKMMH LIEHHOCTSIMH U UeallaMU TPa)XIaHCKOro 00IIecTBa; TOTOBHOCTh U CIIOCOOHOCTh
K CAMOCTOSITEIIbHOM, TBOPYECKON M OTBETCTBEHHOM IEATEIBHOCTH.

JIP 06. TonepanTHOE CO3HaHHE M TMOBEJIEHUE B MOJHUKYIBTYPHOM MHpPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTU JIMAJIOT C JAPYTUMH JIIOJAbMM, JOCTUIaTh B HEM B3aMMOIIOHMMAaHMs, HaXOAUTh OOIIUE LIEIH U
COTPYOHHYATh MJII UX JOCTHXKEHHs, CIHOCOOHOCTh MPOTHBOCTOSITH WJICOJIOTUU JKCTPEMHU3MA,
HAIIMOHAIN3Ma, KCEHO(POOWH, IUCKPUMHUHALMK TIO0 COLMAIBHBIM, pPEIMTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLIMAJIbHBIM SIBICHUSIM.

JIP 07. HaBblku COTpyAHHMYECTBA CO CBEPCTHUKAMM, JETbMH MIIQJIIETO BO3pacTa, B3POCIBIMU B
00pa3oBaTeNnbHOM, 00IIECTBEHHO MOJIE3HO, Yy4eOHO-MCCIeA0BATEIbCKOM, MPOSKTHONW U APYTUX BUAAX
JESITEIbHOCTH.

JIP 08. HpaBcTBEeHHOE CO3HAHME U MOBEIEHUE Ha OCHOBE YCBOCHMSI OOIIEUEIOBEUECKUX LIEHHOCTEH.
JIP 09. 'oToBHOCTH U CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSKEHUN
BCeil KM3HM; CO3HATEIIbHOE OTHOLIEHHWE K HENpEephIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCIIEHIHOMN
po¢eCCuOHAIBHON U 0OIIIECTBEHHON JIEATETLHOCTH.

JIP 10. Dcretnueckoe OTHOILIEHHE K MHpPY, BKJIOYAs 3CTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOLICHHH.

JIP 11. IlpunsATHE 1 peanu3anuio e HHOCTE! 310poBOro u 6e30nacHoro oopasa >Ku3HH, IOTPEOHOCTH B
(U3MYECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSAX CIHOPTHUBHO-O30OPOBUTENLHON JAESITEIbHOCTHIO,
HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOIEHUs aJIKOTroJisl, HAPKOTHUKOB.

JIP 12. bepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILLIEHUE K (PU3NUYECKOMY U IICUXOJIOTHUECKOMY
3JI0pOBbIO, KAK COOCTBEHHOMY, TaK U JIPYT'HX JIIOJICH, yMEHUE OKa3bIBaTh MEPBYIO MOMOLIb.

JIP 13. Oco3nanubiii BeIOOp Oyaymied mpodeccuu W BO3MOXKHOCTEH pealin3allud COOCTBEHHBIX
KM3HEHHBIX IUIAHOB; OTHOILIEHME K MPO(ECCHOHANBHOMN JEATENIbHOCTH KaK BO3MOXKHOCTH YYacTHs B
pELIeHNH JIUYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAMOHABHBIX IPOOJIEM.

JIP 14. CdopMuUpOBaHHOCTh 3KOJOTMYECKOI'O MBIIUICHUS, TOHMMAaHUS BJIUSHUS COILMAIBHO-
HKOHOMHYECKUX MPOILIECCOB HA COCTOSHUE MPUPOJHON U COLMAIBHON Cpebl; MPUOOPETECHHE OIBITa
9KOJIOrO-HaMNpaBJIE€HHON S TEIbHOCTH.

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

16



MetanpeamMeTHble pe3yJabTaThl OTPAKAKOT:

MP 01. YMeHue caMOCTOATENbHO ONPEAEIISTh LEJIU ACSITEIIbHOCTU U COCTABIIATH IJIAHBI IEATETbHOCTH;
CaMOCTOATENIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH I€ATEIbHOCTD; UCIIOJIb30BaTh BCE
BO3MOXKHBIE PECYPCBHI ISl TOCTUKEHUS IOCTABJICHHBIX II€JIE U peaju3aluy IJIAHOB JESTEIIbHOCTH;
BBIOMpATh YCHEIIHbIE CTPATETUU B PA3JIMYHBIX CUTYAIIHSIX.

MP 02. YMeHue npoAyKTUBHO 00IIaThCSI M B3aUMO/ICCTBOBATH B MPOIIECCE COBMECTHOM JI€SITEIbHOCTH,
YUUTBHIBATh MO3ULUU JPYTUX YIACTHUKOB JESATEIBHOCTH, 3 (HEKTUBHO pa3peniaTb KOH(YIUKTHI.

MP 03. Bnanenue HaBbIKaMH I[103HABATEIbHOH, YUeOHO-MCCIEIOBATENBCKOH M MPOEKTHOU
NesITeNIbHOCTH, HaBBIKAMH pa3pelleHus Mpo0yieM; COCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIEHOMY
IIOMCKY METOJIOB PELICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B [IO3HAHHUS.

MP 04. T'oTOBHOCTP M CHOCOOHOCTH K CaMOCTOSITEIBHOW HWHGOPMAIIMOHHO-TTO3HABATEIIBHON
NeSTeIbHOCTH, BIIaJICHUE HABBIKAMH MOJY4YCHUs HEOOXOIMMOH MH(OpPMALUU U3 CIOBapel pa3HbIX
TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHKAX MH(GOPMAlLMU, KPUTUYECKU OLEHUBATh U
MHTEPIPETHPOBATH UHPOPMALIUIO, TIOITYIAEMYIO U3 PA3ITUYHBIX HCTOUHUKOB.

MP 05. YMeHue ucrosp30BaTh CpeicTBa HHGOPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH (J1aee
- UKT) B pemiennr KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIO/IEHUEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKHU O€30MaCHOCTU, TUTHEHBI, PECypcocOepexeHHs, MPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30TacHOCTH.

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

MP 07. Ymenue camMoCTOSATEIbHO OIEHWBATh W MPUHUMATh PEUICHUS, ONMPEACIAIONINE CTPATETHIO
MOBEJICHUS, C YUETOM T'PAXKIAHCKUX U HPABCTBEHHBIX LICHHOCTEM.

MP 08. BnaneHue si3bIKOBBIMH CPEACTBAMU - YMEHME SCHO, JIOTUYHO U TOYHO M3JIaraTb CBOIO TOUKY
3pEHHUs], UCTIOIb30BATh AJICKBATHBIE SI3bIKOBBIE CPEJICTBA.

MP 09. Bnanenve HaBblkaMy TIO3HABATEIbHOU peiekcun Kak OCO3HAHUSI COBEPIIAEMBIX JAEUCTBUN U
MBICJIUTEIIbHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMI, T'PAHUL] CBOETO 3HAHUS U HE3HAHUS, HOBBIX
[I03HABATENbHbIX 3aJ1a4 U CPEJICTB UX JOCTUKEHUS.

IIpeaMeTHbIe pe3y1bTAaThl HA 0230BOM YPOBHE OTPAKAIOT:

I1P6 01. ChopMupOBaHHOCTD MPEICTABICHUNA O MAaTEeMaTHKE KaK YaCTH MHUPOBOH KYJIbTYphl U MECTE
MaTeMaTUKd B COBPEMEHHOM LMBWIM3ALlMM, CIOCO0AaX OINUCaHMs SBICHUHM peaJbHOro MHUpa Ha
MaTeMaTHIECKOM S3BIKE.

I1P6 02. CdopMHpOBaHHOCTh MPEACTABICHUH O MaTeMaTHYECKMX MOHATUAX KaK BaKHEUIINX
MaTeMaTHYECKUX MOJIEISIX, MO3BOJIIONINX ONHCHIBATh W M3Y4aTh pasHbIe MPOIECCHl M SBICHUS;
MOHMMaHHE BO3MOYKHOCTH aKCHOMAaTHYECKOT0 MMOCTPOEHUS MaTEMaTUYECKHX TEOPUH.

[IP6 03. BnaneHue MeTroAaMM J0Ka3aTeIbCTB M AJITOPUTMOB pEILIEHUS, YMEHUE UX MPUMEHSTH,
IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS B X0/1€ PELIeHUs 3ajay.

I[IP6 04. Bragenuwe cTaHIApPTHBIMHA TPHEMaMHU pEUICHUS pPAlMOHAIBHBIX M HPPANHUOHATBHBIX,
MOKa3aTeJIbHbIX, CTENEHHbIX, TPUTOHOMETPUUYECKMX YpPaBHEHUH U HEPaBEHCTB, MX CUCTEM;
WCTIOJIh30BAaHNE TOTOBBIX KOMITBIOTEPHBIX TPOTPaMM, B TOM YHUCIE JUIsl TTOMCKA IYTH PEIICHHS M
WITIOCTPALMM PELICHHUs ypaBHEHUI U HEPABEHCTB.

[IP6 05. CdopMHPOBAaHHOCTH TIPEACTABICHUN 00 OCHOBHBIX TIOHSTHSIX, HIEAX M METOJax
MaTeMaTHYeCKOro aHaJIn3a.

[IP6 06. BrnaneHne OCHOBHBIMH MOHATHUSAMU O IJIOCKMX M TMPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX
¢urypax, MX OCHOBHBIX CBOHCTBaX; C(OPMHPOBAHHOCTH YMEHHs paclo3HaBaThb TI'€OMETPHUYECKUE
burypel Ha YepTeKax, MOJENAX W B PpPEATBbHOM MHUpPE; NpPUMEHEHHWE W3YYCHHBIX CBOWCTB
reoMeTpuueckux ¢uryp u GopMyia JUis pelieHds TeOMETPUYECKHX 33/1ad U 3a/1a4 C MPaKTHUYECKUM
COZIep)KaHUEM.

ITP6 07. ChopMUpOBaHHOCTH NPEACTABICHUI O Mpoleccax U SBICHUAX, UMEIOLIMX BEPOSATHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHpPE, OCHOBHBIX MOHITHSAX JJIEMEHTAPHOMH
TEOPUH BEPOATHOCTEH; YMEHMH HaXOJWUTh M OICHHMBAaTh BEPOSTHOCTH HACTYIJICHHS COOBITUH B
MPOCTEUIIHNX MPAKTHYECKUX CUTYAIMSIX M OCHOBHBIC XapAKTEPUCTUKU CITyYaiHBIX BEJTHYUH.
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I1P6 08. BrnageHue HaBBIKAMU HCIOJB30BAaHMUSA TOTOBBIX KOMITBIOTEPHBIX MPOTpamMM IPH PELICHUN
3a1a4.

IIpeaMeTHbIe pe3yibTaThl HA YIJIy0JIEHHOM YPOBHE OTPAKAIOT:

[Py 01. CdhopMUpPOBAaHHOCTh TPECTABICHUNH O HEOOXOAMMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAHHUH
MaTe€MaTUYECKUX YTBEPKICHHUM U POJIM aKCMOMATHKHU B ITPOBEACHUU JIEIYKTUBHBIX PACCYXKACHUI.
[TPy 02. CpopMHupOBaHHOCTH MOHSATHMHOTO ammapaTra Mo OCHOBHBIM paszfeliaM Kypca MaTeMaTHKH;
3HAHUUA OCHOBHBIX TeopeM, (OopMyl U YMEHHS UX HPUMEHSATH, YMEHHUS [O0Ka3bIBaTh TEOPEMBbl U
HAXO/UTh HECTAHIAPTHBIE CIIOCOOBI peIIeHuUs 33/1a4.

[TPy 03 CopmMupoBaHHOCTH YMEHUN MOACIUPOBATH PeabHBIC CUTYaAIlUH, HCCIEIOBATh TOCTPOCHHBIE
MOJIENHN, UHTEPIPETUPOBATH MOJIYUEHHBIN PE3yibTarT;

[TPy 04. ChopMupoBaHHOCTH MPECTABICHUN 00 OCHOBHBIX MTOHATHUAX MAaTEMAaTHYECKOTO aHAJIM3a U UX
CBOWCTBAX, BJIQJICHUE YMEHHEM XapaKTEePH30BaTh MOBEACHUE (DYHKIIHA, HCIIOIB30BAaHUE TOTYYEHHBIX
3HaHUU JJI ONMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM.

[IPy 05. BnaneHue yMeHMSIMM COCTaBJIEHHUS BEPOSITHOCTHBIX MOJEIEH IO YCIOBHIO 3aJaud U
BBIUMCJICHUSI BEPOSITHOCTH HACTYIJICHUS COOBITUH, B TOM 4HCIE C MpUMEHEHHeM GopMyl
KOMOWHATOPHUKH 1 OCHOBHBIX TEOPEM TEOPHUHU BEPOATHOCTEH; MCCIIEIOBAHUS CITyYaHbBIX BETMYMH MO X
pacrnpeieneHuro.

2. ®oHIBI OLIEHOYHBIX cpeacTB Mo cnenuaibHocTu 43.01.09 «IloBap, KoHIUTEPY.

@oHpl o11eHOYHBIX cpeAcTB (nanee — @OC) nmpencTaBieHbl B BUIE MEXIUCIUIUIMHAPHBIX 3aaHUA,
HAIpPABJIEHHBIE HA KOHTPOJIb KA4E€CTBA U yIIpaBiieHUe nporueccamu noctuxkenus JIP, MP u 11P, a Takxe
cosznanue ycnosuit g popmupoBanus OK u (unn) I1K y o0y4daromuxcst mocpeicTBOM MPOMEKYTOYHOU
arrectaiuu. DOOC pa3pabaTbiBalOTCS C OMOPOM HAa CHUHXPOHU3UPOBAHHBIE OOpa30BaTEIbHBIC
pE3yNbTaThl, C Y4eTOM Mpoduisi 00ydeHus, YPOBHS OCBOCHHs 001e00pa30oBaTeNbHON MUCIUILINHBI
«Marematuka» © TNpo(eCcCHOHAIBHOW HAMpPaBICHHOCTH 00pa30BaTENbHON MPOTPaMMBI  TI0
crenuranbHocTu 43.01.09 «IloBap, KoHAUTEDPY.

Tabmuma
Ne pazpena, Tembl Koasl BapuaHThI MeKIMCUMINIMHAPHBIX 32JaHUH
o0pa3oBaTe/IbHBIX
pe3yabTaToB
(JIP, MTP, IIP,
OK, IIK)
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Pa3nean 1. I1P6 01 3ananue 1: Macca (HETTO) OYHMIIEHHOTO KapTodens 56 Kr.
IToBTOpEeHHne I1Py 03 CKOJIBbKO OBIJIO MU3pAcX0I0BAHO HEOUHIIIEHHOTO KapToders,
Kypca JIP 05 ecsi HopMa oTxo10B 30%7?
MaTeMaTUKHU JIP 08
OCHOBHO# mkoJsl | JIP 09 3ananue 2: [loBapy HeoOxoauMo mTpUroToBUTH 20 MOPIHiA
JIP 13 ougdmrexca no 200 r B kaxxaoi. CKOIBKO eMy HEOOXO0 MO
Tema «lIpaktuko- | MP 01 B34Th CBIPOTO MsICa, €CJIU M3BECTHO, YTO MSICO IIPU Bapke
opueHTupoBanHsle | MP 03 TepsieT 35% cBoeil Macchl.
3a7a49n» MP 04
MP 07 3azaHue 3: pH pa3JesKe CBUHUHBI MSICHON BBIXOJ MSIKOTH
MP 09 cocraBisieT 86 %, orxonbl 13,5 %, nmorepu npu pasnenke
OK 01 0.5%, onpenenure Maccy MSKOTH, OTXOJIOB U IOTEPh, €CITU
OK 02 Macca Tymu 120 xr.
OK 03
OK 11 3aganue 4: OauH KWIOrpaMM penyaToro jyka CTOUT Ha
20% wmenbiie 1 kr MopkoBH, a 1 kr cekiasl — Ha 10%
MeHbuie 1 Kr ayka; 1 kr orypios crout Ha 15% menbiue |
Kr cBekJbl. Ha ckoipko mporeHToB | Kr OoryproB CTOUT
MeHbIIe 1 KT MOpKOBH?
Paznea 7. I1P6 05 3aganue 1: BBIYUCIUTH IUIOIMIAJb YyYacTKa CTOJa,
Hauana I1Py 04 OTBEJICHHOTO ISl TPE3CHTAllMd MHUPOXHBIX U TOPTOB,
matemaTudeckoro | JIP 05 TIIEpUMETP KOTOPOH OIPaHUYMBAIOT IUHUH y=X>-2X-2 U y=-
aHaJIn3a JIP 06 x?+2. OTBer naiite B KBaJIpaTHBIX METpax.
JIP 08
Tema JIP 09
«Bpruucnenue MP 01
IJI0IAgU MP 02
npeseHTanonHoro | MP 04
ydacTKa CToJIa» MP 08
MP 09
OK 02
OK 04
IIK 5.5
Paznea 11. I1P6 07
Komounaropuka, | IIPy 05
CTATUCTHKA U JIP 05
TeOpUs JIP 08
BepPOSITHOCTEI JIP 09
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Tema «3agaum ¢ MP 01 3amanme 1: Ha Tapenke 16 mupoxkkoB: 7 ¢ pwIOOH, 5 C
npodeccuonanbHoi | MP 02 BapeHbeM U 4 ¢ BumHed. HOns Hayran BeIOMpaeT onuH
HamnpaBjeHHOCThIO» | MP 04 nupoxxok. Haliure BeposSTHOCTh TOTO, UTO OH OKAXETCS C
MP 05 BUIIIHEN.
MP 08
MP 09 3amanue 2: B cTronoBoii paboratot 6 moBapoB. Heobxoaumo
OK 02 BBIOpAaTh JBYX KAaHAMIATOB JUISl ydacTUs B KOHKYpCE
OK 04 «Jlyaqmuiti mo mnpodeccurn». CKOIBKO — CYIIECTBYET
OK 09 pa3IMYHBIX BapUAHTOB IPEACTABICHUS YYaCTHUKOB Ha
OK 11 KOHKYpc?
I[IK 5.5
3amanue 3: B pecropane paborator 8§ moBapoB u 3
KoHauTepa. HeoOxomumo  HampaBuUTh  Ha  KypChl
MOBBIIIICHUST KBanudukamuu 1 moBapa u | kKoHauTepa.
CKOJIBKO CYIIECTBYET pa3JINYHbIX BAPUAHTOB?
Tema «CtaTuctuka 3amanue 1: cocraBuTh TabnuIy «BBITycK TrOTOBOM
BBIXO/Ia TOTOBOM MIPOIYKIIMH KOHIUTEPCKOrO y4eOHOro IeXa 3a MOCIeTHUE
MPOIYKIIUH TpH Toga». COCTaBUTh THCTOIPAMMY I10 JaHHBIM TaOJHUIIBI.
KOHIUTEPCKOTO Crnenatb BBIBOJIBI.
y4e0HOTO 1eXa
Pa3znea 6. I1P6 06
I'eomerpuueckue | [IPy 02
TeJa, uX [Py 03
MOBEPXHOCTH H JIP 05
00beMbl JIP 07
Tema «Pacuer JIP 08 3aganue 1: He0OX0aUMO pasziuTh 1 1. PpykTOBOTO MYyCca B
BMECTUMOCTHU JIP 09 KOHUYEeCKHEe OOKalbl BBICOTOH 9 CcM. W JIUaMETpPOM
KUIKOCTHU B MP 01 ocHoBaHus 8 cM. CKOJIBKO OOKaJIOB MOTpeOyeTcs?
COCY/Ibl pa3HOU MP 02
bopmbI» MP 04 3aganue 2: Kacrprons wumeer ¢opMy LMIMHApA,
MP 05 oOpa3ymomas kotoporo 45 cMm., a ruametp ocHoBaHus 50
MP 08 cM. MO>XHO JI1 IPUTOTOBUTH B 3TOM KacTproiie 350 mopruit
MP 09 KUIITYEHOTO MOJIOKA, €CJIM IIPU HAarpeBaHUU 00bEM MOJIOKa
OK 02 yBenuuuBaercs B 1,1 pas.
OK 04
OK 09 3amanue 3: [ TPUTOTOBJIICHHUS TPEXIIBETHOTO JKEJe
[IK 4.1 COCTaBBl KPACHOTI'O, 3€JIEHOTO U JKEITOrO LIBETA BHUIUBAIOT
MOCJIONHO B CTaKaHbl YCEYEHHON KOHUYECKOH (OpMBI Tak,
YTOOBI TOJIIMHA KAXKIOTO Clos Obuta onnHakoBoi. Kakos
00BEM KaXKIOTO CIosi, €clu nuaMeTpsl ctakada 10 cm. u 4
CM., a BEIcOTa 9 cM.?
Tema 3asanue 1:
«BBIIII/ICJ'IeHI/Ie ,ilil][bl JBE KDYRKKIL ][]‘[.‘[]-[l[j[.])]-[‘[(.‘(:](()ﬁ
O6’BeMa HOCYHBI» {1}()}}.\[].1], “(']}]HLH KPYARKD B HOITOD P
JaMIGKe Bropoila Bropad BIBOE Hpe e
nepsoit, Bo ckoisko pas obbés sropoi
KpyaKH Gombitie ofbéya nepoft? ) I
3ananue 2:
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B cocyne, mueoment dopay Koy
KOCTH JIOCTHIAeT % BLICOTEL. ODBLEM KHAKOCTH pa-
sen 30 st CROILKO MULTHIRTPOB K IKOCTH HYK-
HO J0JUTE, YTOOL HAIOIHUTE cocy Josepxy?

. YPOBEHL K-
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