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1. OBIIASI XAPAKTEPMCTHUKA PABOYEI [IPOTPAMMBI YUEBHOM JIMCLATITAHBI
00/1.07 MATEMATHKA

1.1. Heab u MecTO AMCUMILIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMBbI:

Lenp muctumimHbl «MareMaTHKa»: COACpPKAHHE MPOrpaMMbl  00IE00pa30BaATEIHLHOM
AVCHUIIIMHBI HAITPABJICHO HA JOCTUIKCHUEC PE3YJIILTATOB €€ U3YUCHUA B COOTBETCTBUM C Tpe6OBaHI/I$[MI/I
OI'OC COO c yuerom npodeccuonansHoi Hanpasiennoctu @I'OC CIIO.

VyeOnas aucnummHa OOJ[.07 Maremarnka sBIsSeTCsS 00S3aTE€IbHON YacThlO IIMKJIA
oOmieo0Opa3oBarenpHas OJIrOTOBKA, cpenHee obmiee obpa3oBanue, 6azoBbie auctuiuiiabl [ITICC3 B
cootBercTBUU ¢ PI'OC CIIO no cnenuansaoct 21.02.01 Pa3paboTtka u 3kcrutyaranus HEPTAHBIX U
ra30BbIX MECTOPOKICHHHN.

VYueOHas qucuuminHa oTHocuTcs K npeamerHoit oomactu «MATEMATUKA U UTHOOPMATUKA»
dI'oC COO.
YpoBeHb ocBoeHUs yueOHOU quctMIUTUHBL B cO0TBeTCTBUU ¢ PI'OC COO yriyOneHHbIH.

1.2 Tlnanupyemble pe3yJbTAaThl 0CBOECHHS YUeOHOU M CIHIIINHBI:
JIUYHOCTHBIEe pe3yabTaThl (JIP Y /):

JIP Y1 poccuiickyro TpaXAaHCKYH0 HACHTUYHOCTh, NAaTPUOTHU3M, YBaXKEHHE K CBOEMY HAapony,
YyBCTBA OTBETCTBEHHOCTH nepel PoamHOM, roploCTH 3a CBOM Kpai, cBOXO PoauHy, mpomnuioe u
HaCTOsIIee MHOTOHAITMOHAIBHOTO Hapoia Poccun, yBakeHne ToCy1apCTBEHHBIX CUMBOJIOB (Tep0,
(dnar, ruMH);

JIP Y12 rpaxaaHCKyIO MO3UIMI0 KaK aKTUBHOTO W OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA,
OCO3HAIOIIET0 CBOM KOHCTUTYLMOHHBbIE TIpaBa U OOA3aHHOCTH, YBaXKaloOIIETO0 3aKOH H
MIPaBOIOPSIOK, 00J1a1aI0IIEr0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TpaJMLMOHHbIE HAlMOHAJbHBbIE U OOIIEYEeNIOBEYECKHEe T'YMAHHCTUYECKHE U JEMOKpaTHYECKHe
LIEHHOCTH;

JIP Y13 roToBHOCTH K ciy>keHHI0 OTE4YEeCTBY, €ro 3alluTe;

JIP Y /14 chopMUPOBaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOM MPAaKTHKU, OCHOBAHHOTO Ha JMAJIore KyJIbTyp, a TaKkKe Pa3iIuuHbIX GopM
0OLIECTBEHHOTO CO3HAHMS, 0CO3HAHHUE CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

JIP YIS chopMHpOBAaHHOCTh OCHOB CaMOpPa3BUTHS M CAaMOBOCIHMTAHUS B COOTBETCTBHHM C
oOlIeYeIOBeUeCKUMU IIEHHOCTSAMU M HJIealaMHU  TPaXXIaHCKOro OOIIeCTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOM NI TEIBHOCTH;

JIP Y16 TonepaHTHOE CO3HAHUE U MOBEICHUE B MOJIUKYIHTYPHOM MHUpPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTHU JTUAJIOT C APYTUMU JIFOJbMU, JOCTUTaTh B HEM B3aMMOIIOHHUMAHHUS, HAXOIUThH OOLIUE ENU U
COTPYOHHYATh JUISI WX JOCTHIKEHHs, CIOCOOHOCTh MPOTHBOCTOSTH HUACOJOTMH JKCTPEMHU3MA,
Hal[MOHANU3Ma, KCeHO(oOUH, IUCKPUMHUHAIIMM TIO0 COLHUANBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COIMAILHBIM sIBJIICHUAM; (B penakuuu [Ipukasa
Muno6pHayku Poccun ot 29.06.2017 Ne 613)

JIP Y17 HaBbIKK COTPYJHUYECTBA CO CBEPCTHHUKAMH, NEThbMU MIIAJIIET0 BO3pPAcTa, B3POCIBIMU B
o0Opa3oBaTesbHON, OOLIECTBEHHO IMOJIE3HOH, y4eOHO-MCCIEe0BATENbCKOM, MPOSKTHOM M Ipyrux
BH/IaX JIESATEIILHOCTH;

JIP Y I8 HpaBcTBEHHOE CO3HAHME U TIOBEACHNE Ha OCHOBE YCBOEHHS 00IIEUeI0BEYECKHUX 1IEHHOCTEH;

JIP Y]I9 roTOBHOCTh W CHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CcamMo0Opa30BaHUIO, Ha
MPOTSHKEHUU BCEH JKWU3HM, CO3HATENbHOE OTHOIIEHHWE K HEMPEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCIIEIIHOM NMpodeccroHalbHONM U 001ECTBEHHON AATEIbHOCTH;

JIP Y10 ocreTHdeckoe OTHOIICHHWE K MUPY, BKIIOYAsi SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;,



JIP Y11 nmpuHsATHE HW pealu3aldio [EHHOCTeH 370poBoro W Oe3omacHoro oOpasa JKHU3HH,
noTpeOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3AHATUSAX CIIOPTHBHO-0310POBUTEIHHOMN
JEATeIbHOCTHIO, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHHUS alIKOT0JIsl, HAPKOTUKOB,;

JIP YI12  GepexxHoe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOIIEHHE K (U3NYECKOMY U
MICUXOJIOTUYECKOMY 3/0POBBIO, KaK COOCTBEHHOMY, TaK M JPYrUX JIIOJCH, yMEHHE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

JIP Y13  oco3HaHHBIA BBIOOp OymyIied mpodeccuu W BO3MOXKHOCTEH peaiu3alii COOCTBEHHBIX
’KU3HEHHBIX IIJIAHOB; OTHOIIEHHE K MPO(HECCHOHATBLHON NeSITeIbHOCTH KaK BO3MOKHOCTH y4acTHUs
B PEIICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEeM;

JIP Y14 chopMUPOBAHHOCTHh SKOJIOTHYECKOTO MBIIUICHHS, MOHWMAHUS BIUSHUS COLHUATBHO-
HSKOHOMHYECKUX TIPOLIECCOB HAa COCTOSIHWE TMPHPOTHOW M COLMAIBHOW cpensl; MpuoOpereHue
OTIBITA HKOJIOTO-HAMPABICHHOW AEATEIbHOCTH;

JIP YJI1S  OTBETCTBEHHOE OTHOLIEHWE K CO3/JaHHI0 CEMBH HAa OCHOBE OCO3HAHHOIO IPUHATHUSA
LIEHHOCTEN CEMEWHOM )KU3HU.

memanpeomemnuvix (MIIP):

MIIP 1 ymeHHe CaMOCTOSITEIBHO ONPEAENATh LM JEATEIbHOCTA M COCTaBJISATH  ILJIAHBI
NEeSATENbHOCTH;  CAMOCTOATENIBHO  OCYIIECTBIIATh, KOHTPOJMPOBATH W  KOPPEKTUPOBATh
NEeSATENBHOCTh; UCIOJIB30BaTh BCE BO3ZMOXHBIE PECYPCHI JUISl JOCTHKEHHUSI ITOCTABICHHBIX LEIeH U
pean3alyy IJIaHOB e TEIbHOCTH; BHIOMPATh YCHEIIHbIE CTPATETUH B PA3INYHBIX CUTYALIUAX;

MIIP 2 ymeHue UpPOAYKTUBHO OOMIaTbcsl W B3aUMOJICHCTBOBaThH B IIPOLECCE COBMECTHOMU
NESTETPHOCTH, YIYUTHIBATh MO3UIIMH APYTUX YYaCTHUKOB JNEATEILHOCTH, d3P(EKTHBHO pa3peniaTh
KOH(JIMKTHI;

MIIP 3 BnageHue HaBBIKAMH TI03HABATEIBHOM, Y4YeOHO-HCCIENOBATEIBCKOH W TPOCKTHOU
NEeSTeNbHOCTH,  HaBbIKAMHM  pa3pelieHus  MpoOsieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIBHOMY IMOHUCKY METOJIOB DPEIICHHs NPAaKTUYECKHUX 3a7ad, NPUMEHEHUIO Pa3IudHbIX
METOJIOB MO3HAHUS;

MIIP 4 TOTOBHOCTP M CHOCOOHOCThP K CaMOCTOSITEIbHOM HMH(GOPMAIIMOHHO-TTO3HABATEIBHON
NesITeNIbHOCTH, BJIaJICHUE HABBIKAMU MOJy4yeHUs] He0OX0 1Mo nHGOpMaIuu U3 ClIoBapel pa3HbIX
TUIOB, YMEHHE OPUEHTHUPOBATHCS B PA3IMUHBIX HMCTOYHMKAX HH(OpMaIMHU, KPUTHUYECKU
OIICHUBATh M HUHTEPIPETUPOBATh HHQPOPMAIMIO, MOJYyYaeMyI0 W3 Pa3IMYHBIX HCTOYHUKOB; (B
penaknuu [Ipukaza MunoOpuaayku Poccun ot 29.12.2014 Ne 1645)

MIIP 5 ymeHue HCIOJIB30BATh CPE/CTBA MH(GOPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJIOTUN
(manee - UKT) B pemieHMM KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3alMOHHBIX 3373y C
coOnroieHreM TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOPMALIMOHHON OE30MMaCHOCTH;

MIIP 6 ymeHue ompenensaTh Ha3HaYCHUE U (PYHKIIUU PA3IMYHBIX COIUAIBHBIX HHCTUTYTOB;

MIIP 7 ymeHHEe cCaMOCTOSITENBHO OLIEHMBATh U NPUHUMATh PEUICHUs, ONPEACISAIOIINE CTPATETUIO
MOBEJICHUS, C YYETOM TPAXKIAHCKUX U HPABCTBEHHBIX IEHHOCTEH;

MIIP 8 BnajgeHue SI3bIKOBBIMU CPEJACTBAMHU - YMEHUE SICHO, JJOTMYHO M TOYHO M3J1ararb CBOIO TOUKY
3pEHHUs], UCTIOJIb30BATh 4/IEKBATHBIE SI3bIKOBBIE CPEICTBA;

MIIP 9 BnaseHue HaBbIKAMM MO3HABATENIbHOM pedieKcHM Kak OCO3HAHMs COBEpIIAEMBIX NeHCTBUI
Y MBICIUTEINIbHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, IPaHMI] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX IT03HABATENbHBIX 33]1a4 U CPEJCTB UX TOCTHKEHHUSI.

* npeOMemubix 0a306020 Kypca MamemamuKu:
IIP(6)1 chopMUPOBAaHHOCTH MPEACTABICHUNA O MaTeMaTHKe KaK 4YacTH MUPOBOM KYIbTYPhl U MECTe

MaT€MaTUuKHu B COBpCMCHHOfI OUBUIIN3a1I1U, croco0ax OIMUCAHUS SIBIICHHI pCaJIbHOTO MHpa Ha
MAaT€MaTU4YCCKOM A3BIKE,



IIP(6)2 chopMUPOBAHHOCTh TPEACTABICHUH O MAaTeMaTUYeCKHX MOHATHUAX KaK BaXHEMIINX
MAaTeMAaTHYECKUX MOJEIAX, MO3BOJIIIOLNIMX ONMCBHIBATh M M3y4aTh Pa3HbIC IIPOLIECCHI U SBJICHMS;
ITIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOIO IIOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

IIP(0)3 BnageHue MeTOJaMHU J0Ka3aTeIbCTB M AJTOPUTMOB pPEIICHUS, YMEHHE HMX IPUMEHATb,
IIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKICHUS B XOJI€ PEILICHUS 3a/1a4;

IIP(0)4 BnageHue CTAaHJAPTHBIMU IPUEMaMM pPELIECHUS pAlUOHAIbHBIX W HMpPpalMOHAIbHBIX,
[I0KA3aTENbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKMX YPAaBHECHUN M HEPABEHCTB, HX CHCTEM;
HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOTpaMM, B TOM YHCJIE JUIS IIOMCKA IIyTHU PELICHUs U
MJUTFOCTPALIMY PELICHUs YPAaBHEHUN U HEPABEHCTB;

IMP(6)S chopMUPOBAaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATHAX MAaTEMaTHYECKOTO aHAIN3a U
X CBOWCTBax, BJIAJICHME YMEHMEM XapaKTepU30BaTh IOBEAECHHE (YHKIMM, HCIONIb30BaHUE
ITOJTY4EHHBIX 3HAHUM JJI ONIMCAHUS U AaHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

IIP(0)6 BnageHHEe OCHOBHBIMU MOHATUSMHU O IUIOCKUX W TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, UXx OCHOBHBIX CBOMCTBaX; c(HOPMHUPOBAHHOCTb YMEHHs paclo3HaBaThb '€OMETPUUECKUE
¢burypsl Ha uyepTexax, MOJENAX M B pEaIbHOM MHUpPE; NPUMEHEHUE HU3YYEHHBIX CBOMCTB
reoMerpuueckux ¢Guryp u GopMys Ui pelieHUsl TeOMETPUUECKUX 3a/1ad U 3a7a4 ¢ MPaKTHYECKUM
COJZIEPIKaHUEM;

IIP®)7 cdhopMHpPOBAHHOCTH MPEJICTABICHUN O MpoLeccax U SIBJICHUSX, UMEIOIINX BEPOSITHOCTHBIN
XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHpPE, OCHOBHBIX IOHATHAX
3JIEMEHTApPHOU TEOPUU BEPOSTHOCTEN; YMEHUN HAXOAUTH M OLIEHUBATh BEPOATHOCTU HACTYIUICHHS
COOBITHI B MPOCTEHUIINX MPAKTUUYECKUX CUTYallUsX M OCHOBHBIE XapaKTEPUCTHKHU CIIy4alHbIX
BEJIMYMH;

IIP(0)8 BraneHue HaBBIKAMH MCIOJIB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM IIPU PEIIECHHUU
3az1ad.

* npeOMemHuIX y2inyO1eHH020 Kypca MamemMamuKu:

IP(y)1 cdhopmMupoBaHHOCTHh MPEICTABICHUNH O HEOOXOAMMOCTH J0Ka3aTeIbCTB MPH OOOCHOBAHUH
MaTeMaTHYeCKUX YTBEPKICHHUI U pOJId aKCHOMATUKH B IMPOBEICHUH I€YKTUBHBIX PACCYXIACHUN;

IP(y)2 cdhopMuUpOBaHHOCTh MOHATHMHOIO aIapaTa Mo OCHOBHBIM pa3jellaM Kypca MaTEeMaTHKH;
3HAaHUHM OCHOBHBIX TeopeM, (pOpMyll W yMEHHUs UX MPUMEHSTh; YMEHHs JI0Ka3bIBaTh TEOPEMbI U
HAXOJHUTh HECTAHAAPTHBIEC CIIOCOOBI pEeLICHUS 3a/1aY;

MIP(y)3 cdhopMupoBaHHOCTP YMEHHHM  MOJEIMPOBATh  pEaTbHbIE  CHUTYyalldd, HCCIEI0BATh
MIOCTPOCHHBIE MOJIENI, HHTEPIPETUPOBATH MOJTyUYEHHBIN pe3ysbTarT;

MP(y)4 chopmMupOBaHHOCTh MPEACTABICHUH 00 OCHOBHBIX MOHATHSAX MAaTEMaTHYECKOTO aHAIU3a U
X CBOWCTBax, BIJIAJICHHE YMEHHEM XapaKTepU30BaTh MOBeACHUE (YHKIIMI, HCIOIb30BaHHE
MOJIy4YE€HHBIX 3HAHUH JJISl OTMCAHUS U aHAIIN3a PEeabHBIX 3aBUCUMOCTEH;

IIP(y)S BnajgeHue yMEHHMSIMH COCTaBJICHHS BEPOSTHOCTHBIX MOJIENEH MO YCIOBHUIO 3alaud H
BBIYKCIICHUSI BEPOSITHOCTU HACTYIUIEHUs COOBITHH, B TOM 4HCIE C MpUMEHEHHEeM (Hopmyl
KOMOMHATOPUKU M OCHOBHBIX TEOPEM TEOPHUH BEPOSATHOCTEH; MCCIEOBAHUS CIyYalHbIX BETUYHH
0 UX PaCIpeIeICHHUIO.

JInanoctrble pe3ynbTathl (JIP) peanusanuu nporpammsl Bocniutanusi, onpeaeneHasie ®I'OC COO (B
pen. I[Ipukazos Muno6puayku P® ot 11.12.2020 N 712):

JIP 1 Poccuiickyto rpakaHCKyr0 WIEHTUYHOCTb, MaTPHOTH3M, YBaXKEHHUE K CBOEMY HapoJly, UYyBCTBA
OTBETCTBEHHOCTH Iiepen PoanHoOM, ropaoctu 3a cBOM Kpail, cBOrO PoauHy, mpomuioe u HacTosuiee
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccun, yBaxkeHHe rocy1apcTBEHHBIX CUMBOJIOB (Tep0, (iar, rTumMH);
JIP 5 CdopMHpOBaHHOCT, OCHOB CaMOpPa3BUTHS U CAMOBOCIIMTaHMS B COOTBETCTBUU C
00I11e4eTOBeYECKMMH IEHHOCTSIMU U UIeJIaMU I'PakJaHCKOTO 00IIECTBA; TOTOBHOCTh M CIIOCOOHOCTD
K CaMOCTOATEIbHON, TBOPYECKON U OTBETCTBEHHON JESTENBHOCTH;


https://normativ.kontur.ru/document?moduleId=1&documentId=379742#l13

JIP 7 HaBplku CcOTpyIHHYECTBA CO CBEPCTHHKAMH, JCTbMHU MIIQJIIEIO BO3PACTa, B3POCIBIMH B
o0Opa3oBaTesbHON, OOIIECTBEHHO MOJIE3HON, y4eOHO-HCCIe0BATEIbCKOM, IPOSKTHOM M APYTUX BUAAX
NESITENIbHOCTH;

JIP 9 T'oTOBHOCTB M CIIOCOOHOCTH K 0OOpa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUU
BCEH JKU3HM; CO3HATEIBHOE OTHOLICHHWE K HEMPEPHIBHOMY OOpa30BaHHIO KaK YCIOBHIO YCHEIIHOM
npodeccHoHaTBFHON M 00IIECTBEHHOW AEATEIbHOCTH;

JIP 14 CdopMHpPOBaHHOCTH HKOJOTHYECKOTO MBIIUICHHUS, TOHUMAHHsS BIHSHHUA COLUAIBHO-
SKOHOMMUYECKHX IPOLIECCOB HAa COCTOSIHME MPUPOJHOM M COIMAJIbHOM Cpelibl; MPHOOpEeTeHue OmbITa
9KOJIOrO-HAIPABJIEHHON €SI TEIbHOCTH.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM TUCIATLIIMHBI

2.1. O0beM y4eOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bun yueoHoii padoThl

O0BeM B yacax

O0BemM 00pa3oBaTe/IbHOI MPOrpaMMbl Y4eOHOI THCIMIIMHBI 236
B T.4. B )opMe NPAKTHYECKOM MOATOTOBKH 46
BT. U..

TEOpETHYECKOE 00yUueHue 172
MPaKTUYECKHUE 3aHITH 46
Camocmosmenvras paboma -
IIpomMe:kyTouHasi aTTecTALUSA

1 ceMecTp — 3a4eT C OLIEHKOU

2 ceMecTp - IK3aMeH 18




2.2. TemaTnueckuii IIaH U coiep:kanue yyeOHou qucuumiauabl O0/1.07 MaremaTuka

HaumenoBanue Conep:xanue y4eOHOro MaTepnaJia, JIabopaTopHbie H IPAKTHYeCKUEe PadOThI, caMoCcTOsITeIbHAA padoTa Oo0beM yacos Yposenns
pa3/iesioB U TeM 00yJanmmxcs, KypcoBasi padot (IPOEKT) (eciu npedycmMompensl) OCBOEHHS
1 2 3 4
Pazpnea 1. Beenenune 1
Conep:xanue yueOHOr0 MaTepuajia
Maremartuka B HayKe, TEXHHKE, JKOHOMUKE, HH(OPMAIIMOHHBIX TEXHOJIIOTHAX U MPAaKTHYECKON aesiternpHoCTH. Lenu ITP(6) 1,
Y 33]]aYU M3YYCHUSI MATEMATHKH B YUPSIKICHUIX HAYAJLHOTO M CPEIHET0 MPOQEeCCHOHATBHOTO 00pa30BaHusl. JIP1,5,7,9, 14
Paznea 2. Auireopa
Tema 2.1. Cojnep:xkanue yueOHOr0 MaTepuajia 14
IloBTOpEHme. Lenble u panpoHanbsHble yncna. JeiictBurensheie uncina. [Ipubiamkennbie Berarcinenus. KoMruiekcHsie uncina. Bennkas I1P(6) 1,
PaspuTue nonsitust 0 | OredecTBeHHas BoWiHa B Ludpax. IP(y) 2,
yucie. IIpakTuueckast pagora «JlelicTBUs Ha/l KOMIUIEKCHBIMU YHCIIaMU 33/IJAaHHBIMH B ayireOpandeckoi opme» JIP1,5,7,9,14
Tema 2.2 Conep:xaHue y4eOHOr0 MaTepuaJa 34
Kopan n ctenenn u | Kopnu n crenenn. KopHu HaTypaibHON CTENEHU M3 YHCIA U UX CBOWCTBA. CTENEHH C pallMOHABHBIMH MTOKa3aTeIsIMU, ITP(6) 2,
Jorapugmsl ux cBoicTBa. CTeneHu ¢ IeHCTBUTENBFHBIMU MOKa3aTensiMU. CBONCTBA CTETIEHH C ACUCTBUTEIHHBIM ITOKa3aTeNEM. [TP(y) 2
IlpakTnyeckoe 3ausaTne. «IIpeoOpazoBaHue CTENIEHHBIX BBIPAYKEHUID» JP1,5,7,9, 14
Jlorapugm. Jlorapupm uunciia. OcHoBHOE JorapudmMuueckoe TOXKIAECTBO. [lecsiTHUHBIE U HATypajbHbIEC JOrapupMmbl.
[TpaBuna nevictBuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHHIO.
IpaxTuyeckoe 3ansiTue: «Jlorapudm vncia, cBoicTBa JorapugmoB.»
IIpeodpasoBanne anredpamvecknx BbIpaxkeHHi. [IpeoOpa3oBaHue panMOHAIBHBIX, WPPALMOHAIBHBIX CTENICHHBIX,
HOKA3aTeIbHBIX U JIOrapu(MHUIECKUX BBIPAKEHHUH.
KonTponbsnasa padora no teme:
«[Ipeobpa3zoBaHne NOKAa3aTENbHBIX U JOTAPUYMHUIESCKHX BBIPOIKCHUI.
Tema 2.3 Conep:xkanue yueOHOro MaTepuaja 34
OCcHOBBI Pagunannas mepa yraa. BpamarensHoe asmkenne. CHHycC, KOCHHYC, TAHT€HC U KOTaHT€HC YHCIIa. I1P(6) 1,
TPUTOHOMETPHUH OCHOBHBIE TPHTOHOMETpHUYECKHE ToxaecTBa. Dopmynsl npuBeaeHus. Dopmynsl crnokeHus. DoOpMyNbl yIBOCHHUS. ITP(y) 2,
Dopmynel  nonogunnozo yena. IlpeoOpa3oBaHUsi CyMMbl TPUTOHOMETPHYECKHMX (YHKIMH B MPOU3BEACHHE WU JP1,5,7,9, 14
NIPOU3BEICHUS B CyMMY. Buipaoicenue mpueoHoMempuyeckux QyHKyuil uepes maneeHc noI08UHHO20 ap2yMeHmda.
[Ipocreiimme TpUroHOMETPUIECKUE ypaBHEHHUS. [Ipocmetiwue mpuconomempuyeckue nepasencmea. OOpaTHbIE
TPUTOHOMETPUYECKHE (QYHKIMN. APKCHHYC, aPKKOCHHYC, apKTAaHICHC YUCIA.
IIpakTuyeckoe 3ansiTHe: «OCHOBBI TPUTOHOMETPHUID
IIpakTuyeckoe 3ansaTue. «[IpeodpazoBaHre TPUTOHOMETPHYECKIX BBIPAKEHHID)
IIpakTHyeckoe 3ansiTHe:. «PelIeHNe TPUTOHOMETPUUYECKHUX YPAaBHEHUID)
Tema 2.4 Conep:xaHue yueOHOr0 MaTepuaJa 20




DyHKINH, UX
CBOICTBA U rpaduKH.
CreneHHble,
NoKa3aTeJibHbIe,
JorapupMuyecKue u
TPUTOHOMETpHYeCKHue
¢pynxknun. O6paTHbIe
TPUTOHOMETpHYEeCKHUe
(pynxnun.

@Oynxnun. O6nacTs omnpeneNieHuss W MHOXKECTBO 3HAa4YeHWH; rpaduk (YHKIHWH, TMOCTpOCHHE TpaduKoB (yHKIHA,
3aJIlaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa (yHKIMU: MOHOTOHHOCTh, YETHOCTb, HEYETHOCTb, OIPAaHWYEHHOCTb, IEPHUOANYHOCTH. IIpoMeKyTKH
BO3pacTaHus W yObIBaHHWS, HANOOJbIlIee ¥ HAaNMEHbBIIEe 3HAUEHMs, TOUKH dKCTpemyMa. I'paduueckas HHTEpHpETaIHs.
[Tpumepsbl QyHKIMOHATBHBIX 3aBUCUMOCTEH B pEaJbHBIX Mpoleccax M SBICHHWsX. ApUPMETHYECKHE OIepaliy Haj
¢ysxmsmu. CroxxHast QyHKIMS (KOMIO3ULNS).

O6partabie pynxnun. Odracme onpedenenuss u 0o1acmo 3Hauerull oopamuou gynxyuu. I pagux obpamnou dynkyuu.
IIpeodpasoBanus rpaduxos. [lapanienbHbIll MEepeHOC, CUMMETPHS OTHOCHUTENBHO OCEH KOOpAMHAT M CHMMETPHS
OTHOCHUTENIFHO Hayajla KOOpAWHAT, CHMMETPHs OTHOCHTENBHO TPSAMOH Y = X, pacTsDKeHME M C)KaTHe BIONb Oced
KOOp/IWHAT.

CrerneHHble, TOKa3aTebHbIE, JOrapupMuYeckue W TpuroHomerpuyeckue QyHkuun. OmnpeneneHus GYHKIMH, HX
CBOICTBA U rpaduKy.

OO0paTtHble TpUroHOMeTpUYecKre pyHKIMH.

Bkiian coBerckoro mareMaruka, nezarora, ToOKTopa (pu3HKo-mMaTeMaTnieckix Hayk B.JI. [oH4apeHKo B pa3BuTHE
TOHATHS (DYHKITHH.

IlpakTnyeckoe 3ausTne: «OyHKIMK X CBOWCTBA U rpadHKn»

TIP(6) 1,
[IP(y) 4,
JP1,5,7,9, 14

Tema 2.5
YpaBHeHuss u
HepaBeHCTBA

Conep:xkanue yueOHOro MaTepuaja

24

PaBHOCHJIBHOCTH YPABHEHU, HEPABEHCTB, CHCTEM.

PanuonajbHble, HppalliOHAIbHBIE, NIOKA3aTeJbHbIE, JorapudpMuyeckue H TPUTOHOMETPUYECKHE YPABHEHMS M
cuctemMbl. OCHOBHBIC NPUEMBI UX pElICHUs (Pa3I0KEeHUE Ha MHOXKMTEINH, BBEICHHUE HOBBIX HEH3BECTHBIX, NTOACTAHOBKA,
rpadIecKuii METO/).

PannonanbHble, INOKa3aTelbHble M Jorapupmuyeckue  HepaBeHCTBAa. OCHOBHBIE MPHUEMBI HUX pEIICHHMS.
Hcnonb3oBanue cBOMCTB M rpagukoB (pyHKIUH NPUH pelicHMH YPAaBHEHMIl M HepaBeHCTB. MeTon MHTEPBAJOB.
N3o0pakeHne Ha KOOPIUHATHOM IUIOCKOCTH MHO)KECTBA PEICHUI YpaBHEHHH M HEPABEHCTB C JBYMS NEPEMEHHBIMU U
UX CHCTEM.

[IpuMeHeHne MaTeMaTHYEeCKMX METOMOB [UIS DPEIISHUS COAEpXKaTeNbHbIX 3a7ad M3 Pa3IM4HbIX oOnacTell Hayku u
MpakTHKU. MIHTepnperanys pe3yiabTaTa, yueT pealbHbIX OrpaHU4YEHHH.

IIpakTHyeckoe 3ansTHE: «PellIEHNE pAllMOHATIBHBIX YPABHEHUM U HEPABEHCTBY»

IIpakTHyeckoe 3ansTHE: «PelIeHNe TOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB)

IIpakTuyeckoe 3ansaTue. «Pemenne orapuhMUIecKuX ypaBHEHUH 1 HEPABEHCTBY

Kontponbnasi padora nmo teme:
«PemeHre moka3aTeNbHBIX U JIOrapuQMUYECKUX YpaBHEHHH M HEPABEHCTBY.

TIP(6) 4, 8,
JP1,5,7,9, 14

Pasgen 3.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 3.1
IpounzBonnas.

Conep:xaHue y4eOHOro MaTepuaia

26

10




[IponzBomHas. IlorsTre o mpon3BogHOHN QyHKINH, €€ TeoMEeTPHUYECKUI 1 PU3MIECKUI CMBICT. Y paBHEHHE KacaTeIbHOH IP(6) 2, 5, 9,
K rpaduKy ¢yHKIH. [IpoM3BOAHBIE CYMMBI, Pa3HOCTH, MIPOU3BEACHHS, YaCTHOrO. [IpOM3BOAHBIE OCHOBHBIX ITP(y) 2,3.4,
aJeMeHTapHbIX QyHKIui. [IpuMeHneHne npon3BOTHON K HCCIEIOBAaHHIO (DYHKIMH M TOCTPOSHHIO TPaHKOB. JIP1,5,7,9, 14
Tlpoussoonvie obpamuoi pyuxyuu u komnosuyuu @GyHkyuu. [IpUMepsI UCTIONH30BAHUS TPOM3BOIHOMN IS HAXOXKICHUS
HaWIy4qlIero pelieHusl B MPUKIAIHBIX 3a1adax. Bropas npousBoaHas, ee reoMeTprHIecKuid 1 (PU3NUECKUIA CMBICIL.
[TpumeHeHne MPON3BOAHON K MCCIIEIOBAHUIO (DYHKIMI U TOCTpOCHUIO rpadukoB. HaxoxneHne ckopocTH I mporecca,
3amanHoro opmyinoii u rpapuxom. [IpakTiyeckoe NpHIOKEHUE IPOU3BOTHOM.
IpaxTuyeckoe 3ansiTue:. «[Ipon3BomHbIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHID)
IpakTuueckoe 3ansiTue. «[IpuMeHeHne MPOU3BOAHON K MCCIIEIOBAHMIO (DYHKIMH U ITOCTPOSHHIO TPaUKOB».
KonTpoasnasa pabdora no teme:
« IlponsBonHas GyHKIMH U €€ TPHIOKEHHSD)

Tema 3.2 Conep:xaHue y4eOHOr0 MaTepuaJa 20

IlepBooOpa3Hast u IlepBooOpa3Hass u uHTerpaj. HeonpeneneHHbI MHTerpand M ero cBoiictBa. HemocpenCTBEHHOE WHTErpUpOBaHUE, P 2, 5,

HHTErpaJ. METO/] 3aMEHBI. IP(y) 2,4
IIpakTnueckoe 3ansTHe. «HemocpeCTBEHHOE HHTETPUPOBAHUE, METO/ 3aMEHBI. » JP1,5,7,9, 14
OmnpenejieHHBbI WHTErpal W ero reoMerpuyeckuii cmbicj. OCHOBHBIE CBOWCTBA ONPEAETICHHOTO WHTErpaia.
IIpuMeHeHue onpeneneHHOro UHTerpana A HaXOKICHUs IUIOIaau KpUBOIUMHEHHON Tpanenuu. @opmyna Herorona—
JletiOnuua. [TpuMepsl npuMeHeHus! nHTerpaja B GU3MKe U FEOMETPUH.
KouTtpoJsbsHas padoTa no teme:
«OnpeneneHHbIA HHTETPaJI U €ro MPUIIOKEHUS.

Pa3nen 4 I'eomeTpus

Tema 4.1 Cojep:xkaHue yueOHOro MaTepuajia 8

Koopaunats! n IIpsamoyronbHast (IekapToBa) cucTeMa KOOpAMHAT B INpocTpaHcTBe. PoOpMyna paccTOSHHUA MEXIY IBYMS TOUKaMH.

BEKTOPBI VYpaBHenus cdepsl, nrockocmu i nPAMOIL.
Bexrtopel. Monyns BekTopa. PaBeHcTBO BekTOpoB. CioKeHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4HCIO. PasnoxeHue
BEKTOpa II0 HAIpaBJICHUSAM. YTOJI MeXIy AByMs Bekropamu. Ilpoekmms BekTropa Ha ock. KoopnuHaTel BekTOpa.
CkassipHOE IPOU3BE/IEHUE BEKTOPOB.
IIpakTHyeckoe 3ansTHE:. «VCroIp30BaHNE KOOPIUHAT U BEKTOPOB MPHU PEIIEHUN MAaTEMAaTHUECKUX U IIPHUKIIaIHBIX
3a1au»
KonTposnbHasi pa0ota nmo Teme: «JleificTBHs HaJl BEKTOPAMI».

Tema 4.2 Conep:kanue yueOHOro MaTepuaja 12

Hpsimbie u AxcuoMbl crepeoMeTpuu. B3auMHoe pacnosioskeHune ABYX NPAMBIX B NMpocTpaHcTBe. [lapanieasHOCTh MPsIMON | ITP (0) 3, 6,
ILUIOCKOCTH B mwiockocTH. [lapamierpHOCT IOCKOCTEH. ITP(y) 1,
NMPOCTPAHCTBE I[epneHANUKYISIPHOCTh NPSAMON U MIOcKOCcTH. [leprieHMUKYIsp ¥ HAKIOHHAS. YTOJI MEXKIY MPSIMOH M IUIOCKOCTBIO. JP1,5,7,9, 14

JByrpaHHblil yroi. Yroa Mexay mi10cKocTMU. 1leprneHauKynsipHOCTb JBYX IUIOCKOCTEN.
IIpakTuyeckoe 3ansiTue. « OCHOBBI cTepeoMeTpr. B3anMHoe pacnonokeHne NpsMbIX, MPSIMOH 1 IIIOCKOCTI
I'eomeTpuyeckue mnpeo0Opa3oBaHMsi MNPOCTPAHCTBA: MNApPALIeJbHbI TepPeHoC, CUMMETPHsl OTHOCUTEJIbHO
MJIOCKOCTH.
[apamrensHOe poekTupoBaHue. [liowads opmoconansvuol npoekyuu. M300paxkeHne mpocTpaHCTBEHHBIX QUTYD.

Tema 4.3 Conep:xaHue yueOHOro MaTepuaJa 10

11




MHoOrorpaHHUKH. Bepmunsl, pebpa, rpaHu MHOTOrpaHHUKA. Paszeepmrxa. Muozoepaunvie yenvi. Buinykivie muozcoecpannuxu. Teopema ITP(6) 6,
Hsmepenns B Oiinepa. MMP(y) 1, 2,
reoMeTpHH. [pmwma. [psamas u raxronnas npusma. lpaBunbHas npmsma. [apamienermmnen. Kyo. JP1,5,7,9, 14
IMupamuna. [TpaBunbHas nupamua. Y cedeHHas nupamuja. Terpasmap.
O0beM u ero nzmepenne. @opmyiel 00beMa Kyda, psSMOYroIBHOTO MapalielienuIesa, IIPU3MbI, THPaMUIbL.
Cummerpun B KyOe, B mapajuiesenuesne, B mpusMe u nupamuae. CeueHuns Kyoa, IpU3MbI U TUPAMHUIBL.
[IpencraBnenue o NpaBUIBLHBIX MHOTOTPaHHHUKAX (TETPadp, Ky, OKTadp, NOAEKadIp U UKOCAdIP).
IpaxTuyeckoe 3ansTue: «[lnomany noBepXHOCTH U 00bEM TPU3MBDY
IpakTuueckoe 3ansiTue:; «[lnomany MoBepXHOCTH U 00bEM MHPAMHUIBD)
Tema 4.4 Cojnep:xanue yueOHOro MaTepuajia 6
Tesia m noBepxnocTn | lwnuHap u xKouyc. Yceuennoii konyc. OCHOBaHHME, BhICOTA, OOKOBasi TIOBEPXHOCTh, 0Opa3yrolas, pasBepTtka. Ocesbie I1P(0) 6,
BpalleHust ceyenuss U ceueHusl, napaiesibHvle OCHOBAHUIO. IP(y) 1, 2,
DopMyIIBI IUIOIMAIN TOBEPXHOCTEH MMIHHAPA U KOHyca. Dopmyibl 00beMa MWIHHAPA, KOHYCA. JP1,5,7,9, 14
[Iap u cepa, ux ceuenus. Kacamenvhas niockocms K cgpepe. @opmyiisl 00beMa I1apa U IIom@aau cepsl.
[Togobue ten. OTHOMIEHNUS IUIOMIA/IEH TOBEPXHOCTEH U 00BEMOB MOJAOOHBIX TN, UNCIo T TP BBIYMCIEHHH 00BEMOB
TeJ BpaIlleHusI.
IlpakTnyeckoe 3ansaTHe: «I1omaaM TOBEPXHOCTEH TN BpaIICHHs
Paznes S KoMOnHaTOpHKa, CTATHCTHKA M TeOpPHUs BepPOATHOCTE
Tema 5.1 Conep:kaHue y4eGHOr0 MaTepHuaJja 6
DJIeMeHTbI OCHOBHBIE TOHSATHS KOMOMHATOPWKH. 3aJaudl Ha IOJCYET 4YMClia pa3MelIeHHi, MepecTaHOBOK, COueTaHWi. Pernenue ITP(6) 7,
KOMOMHATOPHKHA 3a1a4 Ha rnepedop BapuantoB. Popmyna 6nHoMa HbeioroHa. CBoiicTBa OMHOMUHANBHBIX KOG GHUIMEHTOB. TpeyroibHUK ITP(y) 5,
[Mackans. IpukianHsle 330240, JIP1,5,7,9, 14
Tema 5.2 Cojep:xkaHue yueOHOro MaTepuajia 4
DJIeMEeHTbI TeOpHH CoObITHE, BEpOSTHOCTh COOBITHS, CIOXKEHHE M yMHOXKEHHE BeposiTHOcTed. [loHsTHE O HE3aBHCUMOCTH COOBITHIA. I1P(6) 7,
BEPOATHOCTEH U JuckperHas ciydaifHas BeNMYMHA, 3aKOH €€ pacrpeeieHus. UHCIOBBIE XapaKTEpPUCTUKK IUCKPETHOH CIydaiHOM ITP(y) 5,
MaTeMaTH4ecKou BenuuuHbl. IToHATHE 0 3aKOHE OONBIINX YHUCET. JIP1,5,7,9, 14
CTATHCTHKH [IpencraBnenue naHHBIX (TAONUIBL, JAWArpamMMbl, TpaduKH), TeHepajbHasi COBOKYIHOCTb, BBIOOpKA, CpenHee
apudpmernueckoe, MeauaHa. [loHsTHe O 3aJayax MaTEMaTHYECKOH CTATHCTHKH. PellleHHe NpakTHYecKHX 3auad C
MIPUMEHEHHEM BEPOSITHOCTHBIX MeTO/10B. [IpuKiiaHble 3a1auu.
Hcnonp3oBaHue CTaTUCTUYECKUX IPUEMOB, METOIOB JUISl aHAIN3a OKPYKAIOIIEH CPe/ibl M €€ OTACIbHBIX KOMIIOHEHTOB.
IIpomexyTouHasi aTTeCTANHUS 18
Bcero: 218 + 18 = 236

12




3. YCJIOBUS PEAJIMBAIIAN YYEBHOU JUCHUILJINHBI

3.1. [{ns peaJm3auuu mNporpamMMsbl y4eOHO#H THCHMILUINHBI MPEAYCMOTPEHBI CJIeayIolue
crenuaJbHble MOMeIeHHsT:
Peanuzanus mporpaMMel JUCHMIUIMHBI TPeOYeT HAMUYHS y4eOHOTO KaOWHETa MaTeMaTHKH.
O6opynoBanue yueOHOTo KaOuHETa:
- OCAI0OYHBIE MECTA 10 KOJIMYECTBY 00yJaIONTUXCS;
- pabodee MeCTO MPEeTo1aBaTes;
- KOMIUIEKT y4eOHO-HATJISTHBIX TTOCOOHIA;
- KOMIUICKT 3JICKTPOHHBIX BUACOMATCPHUAIIOB;
- 331aHUS ISl KOHTPOJIbHBIX padoT;
- MpoeCCHOHAIBHO OPUCHTHPOBAHHBIC 3aJaAHHUS,
- MaTepuabl SK3aMeHa.
Texanueckue cpeacTBa 0OydeHHS:
- HepCOHaﬂBHBIﬁ KOMITIBIOTEP C JIMOCH3MOHHBIM ITPOTrpaMMHBIM O6CCHC‘ICHI/ICM;
- IPOEKTOP C HIKPAHOM.

3.2. UudopmanuonHoe odecrieyeHne peajn3auuu NporpaMmal

Jlia peanuzanuu nporpaMMmbl OMOIHOTEUHBIN (OHIT 00pa30BaTENbHON OpraHU3allud UMEEeT
MeYaTHbIE U 3JIEKTPOHHBIE 00pazoBaTelbHbIE U MH(MOPMAIIMOHHBIE PECYPChI, AJIs UCIOJb30BaHUS B
00pa3oBaTeIbHOM MpoIIecce.

3.2.1 DaexkTpoHHbIe H3AAHUSI OCHOBHON JUTEPATypbl, MMeEIOIIHECS B JJIEKTPOHHOM
KaTaJjiore 3JIeKTPOHHOI OMOJMOTEYHOM CHUCTEMBbI

1) Marematuka: ajareOpa U Havajga MaTeMaTHYECKOTO aHajKM3a, reoMeTpus. Anredpa U Havana
Maremarndeckoro aHanmusa 10-11 kmaccer (6a30BbIM W yriyOseHHBIH ypoBHH) : ydeOHmk / L. A.
Amumos, 0. M. Konsrun, M. B. TkauéBa [u np.]. — 1l-e m3manme, crepeotunHoe. — Mocksa :
[IpocBemenune, 2023. — 463, [1] c¢. : wun — ISBN 978-5-09-107210-5. - URL:
https://znanium.com/catalog/product/2089825 - TekcT: 371eKTPOHHBIIA.

2) Tloropenos, A. B. Martemaruka: anreOpa v Hadajla MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus. 10-11 xnaccel: bazoBeiit u yriyonennsiii ypoBau / A. B. Tloropenos. — 18-¢ u3nanue. —
MockBa : [IIpocBemenme, 2022. - 176 c¢. — [ISBN 978-5-09-101575-1. - URL:
https://znanium.com/catalog/product/2090536 -TekcT: 3aeKTPOHHBIA.

3.2.2 DJeKTPOHHbIe W3AaHUA JIOMOJHHUTEJILHOW JUTEpPaTypbl, HMeloUIMecsT B
3JIEKTPOHHOM KATAJIOTe JIEKTPOHHOI OM0JIMOTEYHOI CHCTEMBI

1) Mep3nsik, A. T'. Anrebpa u Havana MaTeMaTH4eckoro aHamusa : 11 kmacc. YriayOnéHHbIN
ypoBeHb : yueOnuk / A. I'. Mepansik, [I. A. Homuposckuii, B. M. TlonsikoB ; mox penakuueir B. E.
[Tomonbckoro. — 6-e u3ganue, crepeotunnHoe. — Mocksa : [IpocBemenue, 2023. — 412, [4] c. : w.
— ISBN 978-5-09-103608-4. — URL: https://znanium.com/catalog/product/2089831 - Tekct:
3JIEKTPOHHBIN

2) Mep3znsik, A. I'. Anrebpa u Hayama MateMaTtndeckoro ananumsa. 10 kmace. YriayOnaéHHBIN
ypoBeHb : yueObHuk / A. I'. Mep3nsak. . A. Homuposckuii, B. M. IlonskoB. — 6-¢ u3nanue,
crepeotunHoe. — Mockaa : [Ipocsemenue, 2022. — 480 c. : ni. — ISBN 978-5-09-101586-7. — URL:
https://znanium.com/catalog/product/2089829 - TekcT: aMeKTPOHHBIN

3) Byrysos, B. ®. Maremaruka: anreOpa W Hadajla MaTeMaTHYECKOTO aHaINW3a, FEOMETpPHS.
I'eomerpus. 10 — 11 xmaccel (6a30BsIii 1 yriyoneHHbIH ypoBHHU) / B. ®@. byry3os, B. B. Ilpaconos; nox
penakiueit Canosauuero B.A., - 5-e uzganue. — Mocksa : IIpocemenue, 2022. — 272 c. — ISBN 978-
5-09-101566-9. — URL.: https://znanium.com/catalog/product/2090515 - TekcT: JIeKTPOHHBII

4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUA
YUYEBHOU JUCIHUATLIMHBI
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PesyabTaTsl 00yyeHus

| Kpurepun onenkn

‘ (I’OpMI:.I H METObI OLICHKH

3HaHugA

3HaTh 0 MaTeMAaTHUKE KaK 4acTU
MHPOBOH KYJIBTYpPBI U O MECTE
MAaTE€MAaTUKU B COBPEMEHHOMN
LIUBUJIM3AIIAH, O CIIOCO0ax
ONMCAHUS HA MAaTEMATUYECKOM
S3BIKE SIBJICHUH PEaIbHOTO MUpa

JleMoHCTpUpYyET 3HaHUS
CII0COOOB ONUCAHMS SIBJICHUI
peaIbHOTO MUpPa Ha
MaTeMaTUYECKOM SI3BIKE.
ITonnmaeT 3HaYMMOCTD
MaTEMaTHKH JIJIsl HAYIHO-
TEXHUYECKOTO Iporpecca,
dopmMupyeT OTHOLICHHE K
MaTeMaTHKE KaK K 4acTH
00IIIeUeIIOBEUCCKOM
KYJIbTYPbI

YeTHbII onpoc,
TECTUPOBAHUE,
Oecena- 00CyxaeHHE,
HHIUBUAYAJIBHOC
IPOEKTHPOBAHNE

3HaTh O MaTeMaTU4YECKHUX
MOHATHIX KaK O BaXKHEHIINX
MaTeMaTHYECKUX MOJIEISIX,
MO3BOJISIFOIIMX OIMKUCHIBATh U
M3y4aTh Pa3HbIE IPOLECCHl U
SIBIICHUS; 3HATh O BO3MOXHOCTAX
AKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOPUI

JleMoHCTpHUpYyET 3HAaHHUS O
MaTeMaTHYECKUX MOHITUAX
KaK Ba)KHEUIIINX
MaTeMaTHUYECKUX MOJIEIISX,
MO3BOJISIFOIINX OIMHUCHIBATh U
M3y4aTh pa3Hble MPOLECCH U
SBJICHUS; TOHUMAET
BO3MOYKHOCTH
aKCHOMAaTHYECKOTO
MOCTPOEHMSI MAaTEMaTHYECKUX
TEOPUI

VYeTHBI onpoc,
TECTUPOBAHUE,
Oecena- 00CyXICHHE,
I/IHI[I/IBI/II[yaHI)HOG
MIPOCKTHPOBAHUE

3HaTh METOBI IOKA3aTEILCTB U

JleMOHCTpHpYET 3HAHUS

YcrHbIii onpoc,

QJIITOPUTMBI PEILICHUs METOJIOB I0Ka3aTeIbCTB 1 TECTHUpPOBaHUE,
AITOPUTMOB PEIICHHUS Oecena- o0OcyxeHue,

UHAUBUAYaIbHOE
IIPOEKTUPOBAHHE

3HaTh CTaHJAPTHBIE TPUEMBI JleMoHCTpHpYyET 3HaHUs | YCTHBIN OMpoC,

pElIeHUs pallHOHANBHBIX U CTaH/IapPTHBIX IPUEMOB | TECTHpPOBAHUE,

UppalMOHAIIbHBIX, pelleHusT palMOHAIBHBIX U | Oecena- oOCyxaAeHUE

MOKa3aTeIbHbIX, CTEICHHBIX, UPPALMOHATIbHBIX,

TPUTOHOMETPUYECKUX YPAaBHEHHUI | MOKAa3aTENbHbBIX, CTENEHHBIX,

Y HEPABEHCTB, UX CUCTEM TPUTOHOMETPUUECKUX

yYpaBHEHUN U HEPaBEHCTB, UX
CUCTEM

3HaTh OCHOBHBIE INOHATHUA, UACHU U
MCTOAbI MaTCMATHYCCKOT'O
aHaJIn3a

JemoHcTpupyet 3HAHUS
OCHOBHBIC ITIOHATUM, HJEH U
METOJOB  MaTEMaTHYECKOI'o
aHaanu3a

YcrHbIit onpoc,
TECTHPOBAHUE,
Oecena- oOCcyxeHue

3HaTh OCHOBHBIC IIOHATHS O
IUIOCKUX U MPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTYpax, UX
OCHOBHEIE CBOMCTRA,;

Brnaneer ocHOBHBIMU
HOHATHUSMHU O MJIOCKUX U
IIPOCTPAHCTBEHHBIX
reoMeTpuYecKux (purypax, ux
OCHOBHBIX CBOMCTBax

YcrHblii onpoc,
TECTHUPOBaHUE,
Oecena- oOCcyxIeHue

3HaTh 0 Mpoleccax U ABJICHUSAX,
HMMEIOIUX BEPOSITHOCTHBIN
XapakTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B pEAIbBHOM
MHUpE, 00 OCHOBHBIX MOHITHUSAX
2JIEMEHTAPHON TEOPUU

JleMoHCTpUpyeT 3HaHUA O
mpoueccax M SBIEHUSAX,
UMEIOUIUX  BEPOSITHOCTHBIN
XapakTep,  CTaTUCTUYECKHUX
3aKOHOMEPHOCTAX B
peaIbHOM MHpE, OCHOBHBIX

YeTHBIN o1poc,
TECTUPOBAHUE,
Oecena- oOCyxIeHue
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BEPOSITHOCTEN

MTOHATHUAX 3JIEMEHTapPHOU
TEOPHUU BEPOSATHOCTEN

3HaTh HHPOPMALIUIO O
HEOOXOAUMOCTH JJOKA3aTeIbCTB
pu 000CHOBAHUH
MaTEeMaTUYECKUX YTBEPKICHUN U
pOJII/I AKCUOMATHUKHU B HpOBCI[CHI/II/I
JNENYKTUBHBIX PACCyKICHUN

JleMoHCTpUpYyET 3HAaHUS O
HE00X0IMMOCTH
JI0Ka3aTeNbCTB IPU
000CHOBaHHMHU
MaTEeMaTHYECKUX
YTBEPKJICHUU U POJIH
AKCUOMATHKU B POBEACHUU
JIEIYKTUBHBIX PACCYKJIEHUN

YceTHbII onpoc,
TECTUPOBAHUE,
Oecena- 00CyxIeHUE

3HaTh NOHATHUH anmapar o
OCHOBHBIM pa3zjiesiaM Kypca
MaTeMaTHKU; 3HaTb OCHOBHbBIE
TEOPEMBI, (POPMYIIbI

JeMoHCTpUpYyeT 3HaHUS
MOHATUMHOTO anmnapara 1Mo
OCHOBHBIM pa3zJiesiaM Kypca
MaTeMaTHKH; 3HAET OCHOBHbIE
TEOPEMBI, (POPMYIIbI

VYeTHbI onpoc,
TECTUPOBAHUE,
Oecena- 00CyXIeHUE

3HaTh OCHOBHBIE TTOHITHUS
MAaTEMATUUYECKOTO aHAJIN3a U UX
CBOMCTBA

DopmMHpyeT NPeICTaBICHUS
00 OCHOBHBIX MOHATHIX
MaTEeMaTHUUECKOTO aHaI13a 1
HX CBOMCTBaX

VYeTHBIH orpoc,
TECTUPOBAHUE,
Oecena- 00CyXIeHUE

YMmenus

yMeTB HpI/IMeHHTL METOAbI
JOOKaA3aTCJIbCTB U aJIFOpI/ITMBI
peHIeHI/IH, HpOBO}II/ITL
JI0Ka3aTeIbHbIC PaCCyXKICHUS B
XOJIC pEIICHHS 3a/1a4

[Tpumenser meToapl
JIOKA3aTeJIbCTB U aJITOPUTMOB
peleHus

O1ieHKa pe3ysbTaTOB
BBITIOJTHEHUS] UHAWBHUTyaTbHOTO
3aJIaHUsI, CaMOCTOSATEILHOMN
paboThl, KOMIIBIOTEPHOTO
TECTUPOBAHUS, KOHTPOJIHHOU
paboTHI

YMmeTh pemath paloHaIbHbIE U
UppalMoHaIbHBIE,
MoKasaresbHble, CTETIEHHBIE,
TPUTOHOMETPUYECKHUE YPAaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI,
UCI0JIb30BAaTh TOTOBBIE
KOMITBIOTEPHBIE TPOIPaMMBI, B
TOM YHCJIIe JUIs TIOUCKA TYTH
pELICHUS U WLTIOCTPAIUK
pelieHns ypaBHEHUN U
HEPaBEHCTB

JleMOHCTpHUpYET yMEHHE
pemath panoHaibHbIE U
UppalMOHAIIbHBIE,
noKazareabHble, CTETIEHHBIE,
TPUTOHOMETPHUUECKUE
ypaBHEHUS U HEPABEHCTBA, UX
CUCTEMBbI, UCTIOJIb3YET
TOTOBbIE KOMITBIOTEPHbBIE
IPOrpaMMbl, B TOM YHUCIIE JUIS
MOMCKA IyTH PEIICHUS U
WUTIOCTPALIMY PEIICHUS
ypaBHEHU U HEPABEHCTB

O1ieHKa pe3ysIbTaTOB
BBITIOJTHEHHS] MHIUBUYaIbHOTO
3aJIaHusI, CaMOCTOSATEIBHOMN
paboTHI, KOMITBIOTEPHOTO
TECTUPOBAHUS, KOHTPOJHHOM
paboThI

YMeTh pacro3HaBath Ha
YyepTexkax, MOJIENSIX U B pealbHOM
MHUpE reOMeTpUIecKre (PUrypsi;
MPUMEHSTh U3yYeHHbIE CBOWCTB
reoMeTpHUECKUX GUryp u
bopmyn Ui perieHus
reOMETPUYECKUX 3a1a4 U 3a1a4 C
MPAKTUYECKUM COJIep>KaHUEM

Pacmioznaer reomerpuyeckue
¢Gurypsl Ha yepTeKax,
MOJIETISIX M B PEAIbHOM MUDE,
HPUMEHSIET N3y4EeHHBIC
CBOMCTB r€OMETPHUYECKIX
buryp u opmyn s
pEeLIeHHs TeOMETPUIECKUX
3aja4 ¥ 3a/1a4 ¢
PAaKTUYECKUM COJIEpPKAHUEM

OreHka pe3ynbpTaToB
BBITIOJTHEHUS MHTUBH/TyaIbHOTO
3a/IaHHUs1, CAMOCTOSITEIIBHON
paboThl, KOMIIBIOTEPHOTO
TECTUPOBAHUS, KOHTPOJIBHOMN
paboThI

YMeTb HaXOAUTh U OLIEHUBATh
BEPOSTHOCTH HACTYIJICHUS
COOBITUH B MPOCTEHUIINX
MIPAKTUYECKUX CUTYyALUAX U
OCHOBHBIE XapaAKTEPUCTUKU

JeMoHCTpUpyET yMEHHE
HaXOJUThb U OLICHUBATH
BEPOSATHOCTHU HACTYIUICHUS
COOBITUH B MPOCTEHIITNX
IIPAKTUYECKUX CUTYALUAX U

Onenka pe3ynbTaToB
BBITOJIHEHHS] UHAWBUTYaIbHOTO
3a/1aHusl, CaMOCTOSITEIbHOM
paboThl, KOMIIBIOTEPHOTO
TECTUPOBAHUS
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CIy4alHbIX BEJIMYMH

OCHOBHBIE XapaKTEPUCTUKHU
CIIy4alHbIX BEJTUYUH

YMeTb 10Ka3pIBaTh TEOPEMBI U
HAXOJUTh HECTAH/IAPTHBIC
CHIOCOOBI pelIeHHS 3a/1a4

Jloka3piBaeT  TEOpeMBl U
pemaer 3a7a4un
HECTaHAapPTHBIM CII0OCOO0M

OrueHka pe3yabTaToB
BBITIOJTHEHHSI HHIUBU Y TBHOTO
3aaHUs, CAaMOCTOSATEIIHLHOM
paboThl, KOMIIBIOTEPHOTO
TECTUPOBAHUS, KOHTPOJILHOM
paboThl

YMeTh MoJIenupoBaTh peajibHbIe
CUTYallH, UCCIIEA0BATh
MIOCTPOEHHbIE MOJIEIIH,
UHTEPIPETUPOBATH MOJTYUECHHbIN
pe3ynbTaT

Pemaer 3a/1a4u c
HpaKTI/ILIGCKI/IM conepmaHHeM

OrneHka pe3yabTaToB
BBITIOJTHEHVSI HHIUBU Y IBHOTO
3aJaHUs, CAaMOCTOSATEIILHOM
paboThl, KOMIIBIOTEPHOTO
TECTHUPOBAHUS

YMeTh XapakTepu30BaTh
noBeicHne PyHKIUH,
HCIIOJIb30BAThH ITOJYyYEHHBIE
3HAHUA Ul ONIMCAHUS U aHAIIN3a

XapakTepusyeT MoBeIeHUE
byHKIIUH

[IpuMeHnsieT nomy4eHHbIe

OrieHka pe3yabTaToB
BBITIOJTHEHVS HHTUBU Ty TbHOTO
3aJaHUs, CAaMOCTOSATEIILHOMN
paboThl, KOMIIBIOTEPHOTO

PCAIBbHBIX 3aBHCHUMOCTEHN 3HaHUA JJI1 OITMCaHUA U TCCTUPOBAHUA
aHaJIM3a pealbHbIX
3aBUCHMOCTEN

YMeTb cOCTaBIATh JeMoHCTpHUpYyET yMEHHE OneHka pe3yapTaToB

BEPOSITHOCTHBIC MOJISIIH T10
YCJIOBHIO 3aJa4M U BBIYUCIIATH
BEPOATHOCTHU HACTYIIJIICHHUA
COOBITHI, B TOM YHCJIE C
MIPUMEHEHHEM (POPMYIT
KOMOMHATOPUKH U OCHOBHBIX
TEOPEM TEOPUHU BEPOSITHOCTEH;
HCCIIEIOBAaTh CIy4alHbIe
BEJIMYMHBI TI0 UX PACIIPECIICHUIO

COCTaBIIATh BEPOSTHOCTHBIE
MOJIEJH TI0 YCTIOBUIO 33J]a4H U
BBIYUCIIATH BEPOATHOCTHU
HACTYIUICHUS COOBITHIA, B TOM
YHUCJIe C MPUMEHEHUEM
dbopMyT KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPUH
BEPOSITHOCTEH; UCCIET0BATH
CITyJailHbIe BEJIMYUHBI TIO UX
pacrpeaeieHuIo

BBITIOJTHEHHS] HHIUBUYaIbHOTO
3aJIaHUsI, CaMOCTOSATEILHOMN
paboThl, KOMIIBIOTEPHOTO
TECTUPOBAHUS

HaBpixkn

Brnaners HaBbIKaMu
HCIO0JIb30BAHUS TOTOBBIX
KOMITBIOTEPHBIX POTPaMM MPU
pelIeHnH 3a1a4

Bnaz[eeT HaBbIKaMH
HCIIOJIb30BaHMUs I'OTOBBIX
KOMIIBIOTCPHBLIX ITPpOI'paMM
IIpU pCUICHUH 3a1a4

Oruenka pe3yabTaToB
UCII0JIb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM MPH
pelleHnu 3a1a4
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