MunuctepctBo 06pazoBanus U Hayku PT
['ocynapcTBeHHOE aBTOHOMHOE ITPO(ECCHOHAIBHOE

00pa30BaTENIbHOC YIPESKICHHE
«KA3AHCKHWHU PAIMOMEXAHUYECKUU KOJIJIEIXK»

"YTBEPKIAIO . )

“ 3amecpurelis m«pgffoﬁa no HM u UP
__Q;_Zj{{%‘// 7 +=°E.B. HuzamyTanHosa
«08 » __c_q@j;@f/ﬁu.f 2025 r

PABOYAS ITPOT'PAMMA
YYEBHOM JUCLHUIIIAHBI
OY.07 MATEMATHUKA

OCHOBHOM NpodeccuoHaibHOi oOpazoBarenbHol nmporpammel (OITOIT)
0 MpoTrpaMMe MOJIrOTOBKHU crienuanuctoB cpeanero 3seHa ([IICC3)

54.02.01 «/Iuzaiin (o oTpacisaM

Kazansb, 2025



Pabouas mporpamma oOGmieo0pa3oBaTebHON TUCIUIUIMHBI pa3paboTaHa B COOTBETCTBHH C
tpeboBanusiMu OI'OC cpeanero mpodeccruoHanTbHOrO0 00pa3oBaHus Mo crnenuanbHocTu 54.02.01
HuzaitH (1o oTpaciisiM), YTBEPKIEHHOTO NpuKazoM MuHuctepcTBa npocsemenus PO ot 05 mas
2022 r. N 308, ®I'OC cpennero obmiero oOpazoBaHus, YTBEPKJICHHOTO MTPUKa3oM MHUHHCTEpCTBA
obpazoBanusi u Hayku Poccuiickoit @Pepepauun ot 17 mas 2012r. Ne413, nonoxenuit
OenepaibHON 00pa30oBaTENIbHON MPOrpaMMbI CpeAHETro OoO0Iero oOpa3oBaHUS, YTBEPKICHHON
npukazoM MuHucrepcTBa npocseuieHust Poccuiickoit ®enepaunn or 18 mas 2023 r. N 371, ¢
y4eToM mpumMepHoil nporpammsl o aucuuruinHe OY /.07 Maremaruka (IIpotokon Ne 6/2025 ot
«18» anpens 2025 r).

Pazpaborunxu:
I'ATIOY «KPMK» [IpEnoaaBaTellb M. X. [llasgHOB
(mecTo paboThI) (3aHMMaeMast TOJDKHOCTE) (MHHIMAIEI, (aMUITHIS)

PACCMOTPEHO
[IpeaMeTHO-1IHKIIOBOH KOMHCCHEH
[Tporokon Ne l or«od » 05 2025,

Mpencenarens MK AL M(



COJIEPKAHUE

. TIACIIOPT IIPOI' PAMMBI YUEBHOH JIUCLIUTIIVHBI
. CTPYKTYPA U COJAEPXAHUE YUEBHON JTUCIIMITJIMHEI

. YCJIOBUS PEAJIM3ALIMM YUYEBHOU JUCLIMITIVHDI

. KOHTPOJIb 1 OLIEHKA PE3VJILTATOB OCBOEHUS YUEBHOM
JICLATUTNHEI

CcTp.

14

15



1. IACIIOPT YYEFHOU JUCITATLIAHBI
MATEMATHKA

1.1. Oobs1acTh NPUMEHEHUsI MPOTPAMMBbI

[TIporpamMa y4eOHOW JAMCHUIUTMHBI SBISETCS YaCThbIO OCHOBHOW MPO(ecCHOHATBHOM
obpasoBarenbHOl mporpamMMbl B cooTBeTcTBHM ¢ PI'OC mo cnenumanpHocT 54.02.01 «/lu3aiin (mo
OTPaCIIsSIM)».

1.2. MecTto y4yeOHOW JUMCHUIUVIMHBI B  CTPYKTYpe OCHOBHOH  IpodecCHOHAIBbHON
obpaszoBarenbHOl  mporpammbl:  gucumiuimHa  OYJ.07  «Marematuka»  OTHOCHUTCA K
0011100pa30BaTEILHOMY LIUKITY.

B npodeccuonanbHbix 00pa3oBaTeIbHBIX OPraHU3ALUAX, PEATU3YIOIUX 00pa30BaTEIbHYIO
nporpamMmy cpenHero obmiero oopasosanus B npenenax ocsoeruss OITOIT CITO na 6a3e 0CHOBHOTO
obmero oOpazoBanusi, ydeOnas gucnummHa OVY][.07 «Maremarukay u3ydaeTrcs B
obmieoOpazoBarensHoM mukie yueOHoro mmiaHa OIIOII CIIO Ha 6a3e OCHOBHOTO OOIIETO
00pasoBaHMs C MOJydeHUeM cpeaHero obmiero oopazoanus (ITIICC3).

1.3. Henu u 3aga4n y4eOHOM TUCHUILIUHBI — TPEOOBAHUSA K PE3yJIbTaTaM OCBOEHUS YU4eOHOMH
JUCIUIUINHBI.

OcBoenne conepxanus yuyeOHoi aucuuruimHbl OY].07 «Matemaruka» oOecrieuyuBaeT
JOCTH>KEHHUE CTYJEHTAaMU CIIEAYIOIINX PE3YJIbTATOB:
JIMYHOCTHBIX:
JIloco3HaHue 00yJIArOIIUMUCS POCCUUCKOM IPaskIaHCKON HICHTUYHOCTH,
JI2 roTOBHOCTBH K CaMOpa3BUTHUIO, CAMOCTOSITENIbHOCTU U CAMOOIIPEICIICHUIO;
JI3 Hanuume MOTUBALMU K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
JI4 uenenanpaBieHHOE pa3BUTUE BHYTPEHHEW NO3UMLMU JIMYHOCTH HA OCHOBE JIyXOBHO-
HPaBCTBEHHBIX LIECHHOCTEW HaponoB Pocculickoin denepannuy, UCTOPUYECKUX M HALMOHAIBHO-
KyJbTYPHBIX Tpaaului, GopMHUpOBaHHE CUCTEMbI 3HAYMMBIX 1IEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AQHTUKOPPYINLIHOHHOIO MUPOBO33PEHMS, IPABOCO3HAHMSI, SKOJIOTUYECKON KYJIbTYPhl, CHOCOOHOCTH
CTaBUTh 1IEJIU U CTPOUTD KU3HEHHBIC IIJIaHBI.
MeTanpeIMeTHbIX:
M1 ocBoeHHbIE 00YUAIOIUMUCS MEXIPEAMETHbIEC IOHATUS U YHUBEpCAIbHbIE yueOHbIE 1eHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbIE, KOMMYHHUKATUBHBIE);
M2 cmocoOHOCTh HX HCHOJB30BAaHHMS B II03HABATEILHOH U COLIHaHBHOﬁ MMPAKTHUKE, TOTOBHOCTb K
CaMOCTOATCIIbHOMY INIAHUPOBAHUIO W OCYUICCTBIICHUIO yq€6HOﬁ ACATCIIBHOCTH, OpPraHU3alun y‘l66HOFO
COTpyaAHHUYECTBa C N€Aarorn4€CKuMu pa6OTHI/IKaMI/I n CBCPCTHUKAMH, K Y4YaCTUIO B IIOCTPOCHHU
WHIMBHUTy JTbHOW 00pa30BaTeIbHON TPAEKTOPUHU
M3 oBnasieHue HaBbBIKAaMH y4eOHO-HUCCIIE0BATENIBbCKOM, TPOSKTHON U COLMAIBHON JeSITeIbHOCTH
npeAMeTHbIX:
IT1 Bnagenue MeToamMu J10Ka3aTeNbCTB, AlTOPUTMAMHU pEIIEHUs 3aja4; yMeHue (popMynnupoBaTh
onpezeNeHusi, akCUOMbl M TEOPEMbI, MIPUMEHSTh HX, MPOBOJAUTH JOKA3aTeJbHBIE PacCyKICHUS
B XOJI€ pELICHHUs 3a/1ay;
[12 VYmenue onepupoBaTh MOHSATUSMHU: CTENEHb YHUCIA, JOTapu(M 4YKCIa; YMEHUE BBIIOJIHAThH
BBIYUCIICHHE 3HAYeHUH U TMpeoOpa3oBaHMs BBIPAKEHUH €O CTENeHsMHU U Jiorapudmamu,
npeoOpa3oBaHusl IPOOHO-PANMOHATILHBIX BRIPAKCHUH;
[13 VYmeHue omnepupoBaTh MOHATUSMU: PALUOHAIBHBIE, HMPPALMOHAIBHBIE, IOKa3aTENbHbIE,
CTENEeHHbIE, IoTapu(PMUUECKHE, TPUTOHOMETPUYECKNE YPAaBHEHUSI M HEPABEHCTBA, UX CUCTEMBI;
[14 VYwmenue omnepupoBaTh MOHATUAMHU: (YHKIMSA, HENpepbiBHAas (QYHKIUSA, NPOU3BOIHASA,
nepBooOpa3Has, OINpeAeNeHHbI HWHTEerpall; yMEHHME HaXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(bYHKLHMH, UCTIONB3YS CTIPABOYHbIE MAaTEPUAIIbI; UCCIIE0BATH B IPOCTEHIINX CIy4asx QyHKIUHU HA
MOHOTOHHOCTb, HaXOJIUTh HAauMOOJbIINE U HAaUMEHbIINE 3HAYeHUS (QYHKIHI; CTPOUTH TpauKu
MHOT'OYJIEHOB CHCIIOJIb30BAaHUEM amlapaTa MaTEMATUYECKOT0 aHAJIN3a; IPUMEHATh IPOU3BOIHYIO
IIpU PELIEHUH 3a]a4 HaJIB)KEHHUE; peniaTh MPakKTUKO-OPUEHTUPOBAHHbIE 3a/1a4l Ha HauOoJbIINe
Y HaMEHbILINE 3HAYECHUs], HA HaX0)KJIEHUE ITyTH, CKOPOCTU U YCKOPEHMUS;
[15 VYmeHue omnepupoBaTh NOHSTHUSMU: pallOHaNbHas (QYHKIMS, MOKa3zaTelbHas (QYHKIMS,
cTeneHHast QyHKIMA, Jorapugmuyeckass (QyHKUUS, TPUTOHOMETpHUUECKUE (PYHKLIUHU, OOpaTHbIE



(GYHKUMU; yMEHHE CTPOUTHh TpapUKH HU3YyYEHHBIX (YHKUMN, HCIOIB30BaTh TpadUKUd IpH
U3yYEHUM NPOILIECCOB U 3aBUCUMOCTEH, NpU pEIIeHUH 3ajad U3 APYTUX y4eOHBIX MPEAMETOB U
3aJa4 U3 pealbHOM KU3HU;BBIpaKaTh (POPMYJIaMHU 3aBUCHMOCTH MEX/Y BEIIMUMHAMU;
[16 YMmenue pemaTb TEKCTOBBIE 3aJjaud PAa3HBIX TUIIOB (B TOM YKCJIE HA MPOLEHTHI, 10JIM U YacTH,
Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIIyT, HAJOTH, 3a/1a4d U3 00JacTH YIpaBICHHS
JUYHBIMU M CEMEMHBIMHM (PMHAHCAMH); COCTABJISTh BBIPA)KEHUS, YPAaBHEHMsI, HEPABEHCTBA U MX
CUCTEMBl 110 YCJIOBMIO 33JauM, MHCCJIENOBaTh IIOJyYEHHOE pELIEHHWE U  OLEHUBATh
IPaBJOINI0I00HOCTh PE3yJIbTATOB;
I17 YmeHue omepupoBaTh HNOHATUSMH: CpeqHee apupMeTHyeckoe, MeJuaHa, Haubosbllee U
HaVMEHbIIIEe 3HAUCHMs, pa3Max, TUCIIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHUE U3BJIEKaTb, WHTEPIPETUPOBaTh HH(OpMAIMIO, MPEACTaBICHHYI0 B Tabiuuax, Ha
auarpaMmax, rpagukax, OTpaskarollylo CBOWCTBA PEaNbHBIX MPOIIECCOB U SIBIICHUI; MPEICTaBIATH
MH(POPMALIMIO C MOMOILBIO TAONUIl U AMArpamMM; MCCIEJOBaTh CTATUCTHUYECKUE JaHHBIE, B TOM
qHCIIe ¢ MPUMEHEHUEM Irpa)udeCKUX METOJIOB U AJIEKTPOHHBIX CPEJICTB;
I18 YMmenue omepupoBaTh MOHATHUSMH: CIYYaHHBIA OIBIT U CIy4alHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI; YMEHHME BBIUYUCIATH BEPOSATHOCTH C HCIOJIB30BAHUEM TIpadUUeCKUX
METO/I0B; IPUMEHATH (POPMYJIBI CIIOKEHHSI M1 YMHOXKEHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (DAKThI
U QopMyJibl IIpU PEUIEHUM 3ajjay; OLEHUBATh BEPOATHOCTH PEalbHBIX COOBITHUI; 3HAKOMCTBO CO
CJlydyaliHBIMU BEJTMYMHAMM; YMEHUE IPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJNBIIUX YHCET B
NPUPOIHBIX U OOIIECTBEHHBIX IBJICHUSX;
I19 YMmenue onepupoBaTh NOHATHUAMHU: TOUKA, MpsAMas, INIOCKOCTb, MPOCTPAHCTBO, IBYI'PaHHBIN
YTOJI,CKPELIMBAIOLINECS TPSIMbIE, APAJUIEIbHOCTD U NEPIIEHIUKYIIPHOCTD MPSAMBIX U IJIOCKOCTEH,
yrOJI MEXKIY NPSAMBIMHM, YIojl MEXIY HpsIMOW U IUIOCKOCTBIO, YroJl MEXIY IIIOCKOCTSAMM,
paccTosiHWe OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXIy HPSIMbIMH, PAaCCTOSHHUE MEXKIY
IUIOCKOCTSIMH; yYMEHHUE HCIOJIb30BaTh IPHU PELICHWH 3aJad M3Y4deHHble (AKTBI U TEOpPEMbI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYIKAIOLIET0 MHUPA;
IT10 VYmenue omnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, CEYEHME MHOIOIpaHHMKa, KyoO,
napajieNienure]], mpu3Ma, nupaMmua, GuUrypa u mOBEpXHOCTh BpAILEHUs, IIMIIMHADP, KOHYC, IIap,
cdepa, cedeHus GUIypbl BpalleHHs, IUIOCKOCTb, Kacaromlascs cdepbl, IWIMHApa, KOHYyca,
IUIOIA/lb TTOBEPXHOCTH MUPAaMUAbI, IPU3MbI, KOHyCa, LUINHAPA, MIomanb chepbl, o0beM Kyoa,
IPSIMOYTOJIBHOTO TapaJljiesieuIena, NUpaMuabl, IPU3MBblL, LUIMHApA, KOHYyCa, I1apa; yMEHHE
n300paxkaTb MHOTOTPAaHHMKH W IOBEPXHOCTU BpAIICHMS, MX CEUEHHS] OT PYKH, C MOMOIIbIO
YEpTE)KHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTb CHUMMETPUIO B
IPOCTPAHCTBE; YMEHHE PACO3HABATh PAaBUIbHbIE MHOTOTPAHHUKH;
IT11 Ymenue omepupoBaTh MNOHATHSAMM: JIBUKEHHE B MPOCTPAHCTBE, MOJOOHBIE (GUTYpHI B
IPOCTPAHCTBE; UCII0JIb30BATh OTHOLIEHHUE IUIOIIAIeH MOBEPXHOCTEN U 0O0BEMOB MOI0OHBIX PUTYD
IIPY PELICHNH 33/]a4;
[112 YmeHue BBIYUCIATH TEOMETPUUYECKUE BEIUYHMHBI (JJTMHA, YTOJ, TUIONIalb, O0BEM, TIJIOMIATh
MOBEPXHOCTH ), UCTOJIb3Ysl U3yUEHHBbIE (OPMYIIBI U METOMBI;
[113 YmeHue omnepupoBaTh MOHATHSAMH: MPSMOYTOJibHas CUCTEMa KOOpPIAMHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA, CKASIPHOE MIPOU3BENECHUE, YTOJI MEXKIY BEKTOpPAaMH, CyMMa
BEKTOPOB, IPOU3BEJIEHUE BEKTOpAa HA YHCIO; HAXOJIUTh C IOMOIIBI0 H3YYEHHBIX (HOpMYI
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMs TOUKAMH;
[114 Ymenue BbIOMpaTh MOAXOISAIINN W3YUYEHHBIM METOJ JJIA PEUICHUs 3aJadd, pPaclo3HaBaTh
MaTeMaTHuecKue (akThl 1 MaTeMAaTHYECKUE MOJIEIH B MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX, B
HCKYCCTBE; YMEHHME NPHUBOJNUTH MPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHMM POCCUHMCKOW M MHUPOBOH
MaTEMaTHUYECKON HaYKH.

PesynpTarel ocBOoeHMs HampaBieHbl Ha ¢opmupoBaHue obmmx (OK) wu
npodeccuonanbHbIX (I1K) komnerenmuii:
OK 01. BriGupatph crioco0b! perieHus 3aaad npodeccuoHaIbHON AesITeNbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM;
OK 02. Ucrnonb30BaTh COBpEMEHHBIE CPEJCTBA NIOUCKA, aHAIN3a U UHTEpIIpeTaluy nHGOpMaLuu, U
UH(POPMALMOHHBIE TEXHOJIOTHH JUIs BBIMOJIHEHHS 33124 IPOQeCCHOHATIBHOM eI TeTbHOCTH;
OK 03. [InanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(ecCcroHaIbHOE U INYHOCTHOE Pa3BUTHE,



NPEANPUHIMATENBCKYIO JEeSITEIbHOCTh B NPOQEecCHOHANBHON cdepe, HCIOIb30BaTh 3HAHHUS I10
MIPaBOBOM M (PMHAHCOBOI 'PAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYAlIHSIX;

OK 04. DddexTnBHO B3aMMOACHCTBOBATH U paboTaTh B KOJUIEKTUBE 1 KOMaH/IE;

OK 05. OcyiiecTBiasiTb YCTHYIO W HHUCbMEHHYIO KOMMYHHUKAIIMIO HAa TOCYJApCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yueToMm 0COOEHHOCTEH COLMATBHOTO U KyJIbTYPHOTO KOHTEKCTA,

OK 06. IlposBasTh TIpaxAaHCKO-MATPUOTHYECKYIO TO3MIIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHNE HAa OCHOBE TPAAMIMOHHBIX POCCUMCKUX IYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM
YHClie ¢ yYeTOM TapMOHHU3AIMHU MEKHAIIMOHATIBHBIX M MEKPEIUTHO3HBIX OTHOIIECHUHN, TPUMEHAThH
CTaHJapThl aHTUKOPPYILUOHHOTO TOBE/ICHUS;

OK 07. CopneiicTBOBaTh COXPaHEHHIO OKPY)KAIOLIEH Cpeibl, pecypcocOepeKeHUI0, MPUMEHSATh
3HaHUA 00 W3MEHEHHM KJIMMara, MPUHLIUINB OEpeKIMBOrO IMPOU3BOACTBA, A(P(HEKTUBHO
JIEMCTBOBATH B UPE3BbIYANHBIX CUTYaLUAX;

[1K 1.4. IIpon3BoaUTH pacueThl TEXHUKO-3KOHOMHUYECKOT0 00OCHOBAHUS MIPEIaraeMoro npoeKTa.

14. KosinyecTBO 4acoB Ha 0CBOeHHE NPOrPAMMBbI Y4€OHON TMCUUNJIMHBI:
yueOHasi Harpy3ka o0y4aromerocs 190 4acoB, B TOM YHCJIE:
- BO B3aMMOJICHCTBHUH C IIPENOIaBaTEeIIeM 190 JacoB,

- camMocCTosITeIbHasE paboTa 00yUaroIIerocs - He npedycMompeHo.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUILIAHBI

2.1. OO0bem yueOHOW TUCHMILIMHBI M BUAbI y4e0HOI padoThI

Bup yueoHoii padoThi O0bem yacoB

YuyeOHasn Harpy3ka o0yuaionierocsi (Bcero) 190
Bo B3anMoeiicTBHHM ¢ IpenojaBareieM: 190
OcHOBHOe coepKaHue 134
B TOM YHCJIE:

TeopeTnyeckoe 00yueHue 96

71a0. ¥ MPAKTUYECKUE 3aHATHSI 38
IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE coaepxKaHue (conepxanue 44
MPHUKJIAJTHOT0 MOXYJIsI)
B TOM YHCJIE:

TEOpeTUYECKoe 00yUeHHE 0

7a0. ¥ IPAKTUYECKHE 3aHATHUS 44
WnauBuayanbHbIN IPOEKT (Oa/Hem) HET
Koncyabranumu 6
IIpomexxyTouHas arrecranus popme Dx3amena 6




2.2. Temarunyeckuii VIaH U cofepkaHue ydeOHoi nucuunauabl OY/1.07 Maremaruka

HanMeHoBaHMe pa3jeioB U TeM Coaeprxanue yueOHOro MaTepuasa, 1a00paTopHble U O0bem | Popmupy
NPaKTHYeCKHEe 3aHATHS, CAMOCTOATe/IbHAsA padoTa 4acos emMble
o0yyaromuxcst KOMIIETeH
101071
(OK, IIK)
1 2 3 4
OcHoBHOe conep:kaHue
Pa3nea 1. IloBToOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 4
Coaep:xxanue yueOHOIro MaTepuaJia OK-01,
Tema 1.1. IloBTOpeHue ba3oBble 3HaHUS U YMEHUS 110 MaTeMaTHKeE. 2 OK-02,
OK-03,
Ilposepounas paboma 2 OK-04,
OK-05,
OK-06,
OK-07
Paznea 2 IIpsiMble ¥ NJIOCKOCTH B POCTPAHCTBE 26
Cooeporcanue yueonozo mamepuana
Tema 2.1. OCHOBHBIE NOHATHUS CTEPEOMETPUH. Pacnionoxenue 2
MPSMBIX U TTIOCKOCTEM. I'eomeTpuyeckoe Tes0. MHOrorpaHHUK. AKCHOMBI. TeopeMsl.
Tema 2.2. [TapamienbHOCTb NPSMBIX, IPSMOM U MJIOCKOCTH, [TapannensHble npsiMble B IpocTpaHcTBe. [lapamienbHoCTh 2
IIJIOCKOCTEM. Tpex npsMbIX. [TapamieabHOCTh NPAMON U IIOCKOCTH. OK-1
Tema 2.3. HepneHIu/IKinﬂpHOCTL IPSAMBIX, IPAMOM U IlepnienquKyisipHbIC NPsAMBIE B TpOoCcTpaHcTBe. [Ipu3Hak 2 OK—3’
TIOCKOCTH, TJIOCKOCTEH. MEPIECHINKYISIPHOCTH NPSIMOM U TIJIOCKOCTH. OK- 4’
Tema 2.4. Ileprienqukynsap 1 HakJIoHHas. Teopema o Tpex Paccrostnue ot Touku 10 mockoctu. Teopema o Tpex 2 OK-7,
NEePIEHANKYIISIPAX. MEPIEHAUKYIIpax. YIoa MEeK1y IpsIMOU U INIOCKOCTBIO. K 1 2‘
Tewma 2.5. BeKTOpBI B IPOCTPaHCTBE. ITonsiTne BekTOpa. PaBeHcTBO BekTOpOoB. KommHeapHbie 2 ’
BeKTOphl. HynieBol BekTop.
Tewma 2.6. KommanapHble BEKTOPBI. Kommutanapusie Bexktopsl. [IpaBuino nmapamienenumnena. 2
PasnoxeHue BEKTOpa 110 TPeM HEKOMILIAHAPHBIM BEKTOPAM.
Tewma 2.7. KoopimHAaThI TOYKH U BEKTOPA. 2

IIpsiMmoyronpHas cucreMa koopauHar. Koopaunarsl BeKTopa.




Tema 2.8. CkansipHO€ IPOU3BEIEHUE BEKTOPOB. VYron Mexny Bekropamu. CKaasipHOE IPOU3BEACHHE 2
BEKTOPOB. YpaBHEHHUE IJIOCKOCTH.
Tewma 2.9. JIBuxeHusl. Bunel cummerpuu. [1apamienbHsiil nepeHoc. 2
ITpeoOpazoBanue moaoousi.
Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprycanue nPUKIAOHOZ0 MOOYIIA)
Tema 2.10 Ilpakmuueckoe 3anamue Nel «PacnionoxeHne npsiMbIX U IUIOCKOCTEN B OKPYXaroIleM MUpe (IIpUpoJIE, 2
APXUTEKTYpE, TEXHHUKEY.
Tewma 2.11 Ilpakmuueckoe 3anamue No2 «Penenre NpakTUKO-OPUEHTUPOBAHHBIX 33]1a4». 2
Tema 2.12 Ilpaxmuueckoe 3anamue No3 «Peuienue 3anay. [IpsiMble U IIOCKOCTH, KOOPAUHATHI M BEKTOPHI B TPOCTPAHCTBEY. 2
Konumponvnas paboma Nel 2
Pa3nea 3. OcHoBbl TpuronoMerpun. Tpuronomerpudeckue pyHKuuu 32
Tema 3.1 VisIbl 1 BPALIATE/HHOE JIBHKCHE Panuannas mepa yria. Equanunas okpysxknocts. Koopaunatst 2
TOYKH.
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAaHTeHC yIvia. 3HaKU CHHYCA, 2
Tema 3.2 CpoiicTBa QyHKIIUH yITIa. KOCHHYCA Y TAHT€HCA.
Tema 3.4 TpuroHomeTpudecKue TOXK/IECTBA. CniocoObl 10Ka3aTeNIbCTBA TOXK/IECTB. 2
Tema 3.5 Cunyc, KOCUHYC M TaHI'€HC YIJIOB O U -0, CuHyc, KOCHHYC U TaHT€HC YIJIOB 0. M -0. 2 OK-01
Tema 3.6 ®opMybl CIOKEHUS DOopMyJIBI CIOKEHMUSL. 2 OK—02:
Tema 3.7 3HaueHust TPUTOHOMETPUUECKUX (PYHKIIUI TBOHHOTO 2 OK-03,
yria 3HaueHusi TPUTOHOMETPUYECKUX (PYHKIMH ABOMHOIO yria. OK-04,
Tema 3.8 3HaueHust TPUTOHOMETPUUECKUX (DYyHKIUI 3Ha4eHUs] TPUTOHOMETPUUYECKUX (QYHKIMH TOJIOBUHHOTO 2 OK-05,
IOJIOBUHHOT'O YIVIa yIIa. OK-06,
Tema 3.9 ®opmyitel npuBeneHAS MdopMyIIbl IPUBEICHHMS. 2 OK-07
Tema 3.10 Cymma 1 pa3HOCTb CHHYCOB U KOCHHYCOB. CyMMa U pa3HOCTh CHHYCOB M KOCHHYCOB. 2
Tema 3.12 O6parHble TpUroHOMeTpUdeckre QPyHKIIHH. dyHKIMS y = arccos X, y = arcsin X, y = arctg X, 2
Ilpakmuueckue 3anamus (npaxmuueckas no02omoeKa)
Tewma 3.3 Ilpakmuueckoe 3anamue Ned «3aBUCUMOCTD MEXITY QYHKIIHSMU OJTHOTO M TOTO YK€ YIJIay. 2
Tema 3.11 Ilpakmuueckoe 3auamue Ne5 CBoiicTBa QyHKIIUN y = COS X, y = Sin X, y = tg X. 2
Tema 3.13 Ilpaxmuueckoe 3anamue Ne6TpuronomeTpuiecKkue ypaBHEHHS COS X = a, Sin X = a, tg X = a. 2




Tewma 3.14 Ilpakmuueckoe 3anamue Ne7 « TpUroHoMeTpu4YECKUE ypaBHEHUS" .

Tewma 3.15 Ilpakmuueckoe 3anamue Ne8 « TpuroHoMeTpu4eCcKue HepaBeHCTBA' . 2
Koumponvnasa paboma Ne2 2
Paznea 4. IlpousBoanasi u nepBoodopasHasi GpyHKuuu 26
Cooeprcanue yueonozo mamepuana
Tema 4.1 TIoHATHE TPOM3BOHOI Omnpenenenue npousBoaHou. [Ipexen pyHkmmm. 2
HenpepsiBHOCTh (DyHKITUH.
Tema 4.2 ®opMyisl 1 npaBuiia AU QepeHnpoBaHusl. [Tpon3BoaHas cTeNeHHOW QYHKINH. 2
ITpounsBomHas nmoka3arenbHOM PyHkuu. [IponsBogHas 2
Tema 4.3 Ilpon3BojiHas aeMeHTapHbIX (YHKIUH. JorapupMUUECKOr PYHKITUH.
Tema 4.4 TlonsTue o HenpepbIBHOCTH QyHKIMU. MeTon Bozpacranue u yObiBanue ¢pyHkuuu. focrarounoe ycioBue 2 OK-01,
WHTEPBAJIOB. BO3pacTaHus (PyHKIUU. OK-02,
Tema 4.5 I'eomeTprdecKuii U GU3HUECKUI CMBICI IPOU3BOAHON | [eoMeTpuuecKuii H GU3MYECKUI CMBICI TPOU3BOIHOI 2 OK-03,
Tema 4.6 Bo3pacranue u yobiBaHue (QyHKIIHH. Touky MAKCUMYMa H MUHUMYMA (yHKITHHL. OK-04,
Tema 4.7 SxcTpeMyMbl GyHKIHH. Touky MakcUMyMa U MUHMMYMa (DyHKIIUH. 85:82 ’
Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooepicanue nPUKIAOH020 MOOYIs) OK—O7:
Tema 4.8 Ilpakmuueckoe 3anamue Ne9 VccnenoBanre QyHKIUN U TOCTPOEHUE TPAPUKOB 2 K 1.4
Tema 4.9 Ilpakmuueckoe 3anamue Nel() «Hanmensitiee u Hanbosblee 3HaYeHUE QYHKIITUI. 2
Tema 4.10 Ilpaxmuueckoe 3anamue Nell «Petnienrie MpakTUKO-OPUEHTUPOBAHHBIX 33719, 2
Tema 4.11 Ilpakmuueckoe 3anamue Nol2 «MeToapl BBIYUCIEHUS HEONIPEAEICHHOTO HHTErPasay. 2
Tema 4.12 Ilpakmuueckoe 3anamue Nel3 «I'eomeTprueckuil cMbICI onpeaeneHHoro narerpana. @opmyna Herotona- 2
JleiiOHuIaY.
Konmponvnas paooma Ne3 2
Paszpes 5. MHOrorpaHHMKH ¥ TeJla BpallleHUs 14
Cooeporcanue yuednozo mamepuana OK-01,
Tema 5.1 Ilpusma, mapamienenurnen, Ky0, mupaMuga U uxX [TousiTue MHOTOrpanHuka. [ eomerpudeckoe teno. Teopema 2 OK-02,
CEUCHUSI. Olinepa. OK-03,
Tema 5.4 OObeMbI U TUIOIAAN TOBEPXHOCTH Tell. 2 OK-04,

OO0OBbeMEBI U TI0IIa AU MMOBCPXHOCTH TCII.




Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue NPUKIAOHOZ0 MOOYIA)

OK-05,

Tema 5.2 Ilpakmuueckoe 3anamue Ne 14 "Cedenue koHnyca (ImapayuieIbHOe OCHOBAHHUIO U MPOXOASAIICE Yepe3 BepIIuHy" 2 OK-06,
Tema 5.3 Ilpakmuueckoe 3anamue Ne 15 "Cedenne nunuHapa (mapauiebHO U MEPIICHIUKYIISIPHO OCH), CEUCHUS I1apa. 2 3112-?74’
Pa3Beprka nunnHapa u konyca" ’
Tema 5.5 Ilpakmuueckoe 3auamue Ne 16 "Tlonatre o CHMMETPHUH B IPOCTPAHCTBE (IIEHTpaIbHAas, OCEBast, 3epKaJibHasI)". 2
Tema 5.6 Ilpakmuueckoe 3anamue Ne 17 "O0001eHHE TPEACTABICHUHN O MPAaBUILHBIX MHOTOTPaHHUKAX )", 2

Koumponvnan paooma Ned 2

BCETIO 3a 1 nonyzooue | 102
Pa3zpnen 6. Crenenu n kopHu. CTeneHHasi, NoKa3aTejbHasA U Jorapupmudeckas GyHkuun 28
Cooepotcanue yueonozo mamepuana

Tema 6.1 Crenennas ¢pyHkus, ee cBoiictBa. [IpeodpazoBanme | OrpaHndeHHOCTH (QyHKIMU. Buabl rpaukoB CTETIEHHBIX 2
BBIPXKEHUM C KOPHSIMHU N-OM CTENEHU (GYHKIHHN.
Tema 6.2 CBolicTBa CTENEHU € PALIMOHAIBHBIM U CBolicTBa CTENEHU € PALlMOHAIBHBIM U JEHCTBUTEIbHBIM 2
JICHCTBUTENbHBIM MMOKA3aTEISIMU. MOKA3aTeISIMH.
Tema 6.5 IlokazarenbpHas GyHKIUS, €€ CBOMCTBA. ITokazarenpHas QyHKIMS, €€ CBOWCTBA. 2
Tewma 6.8 Jlorapupmuueckas GyHKIHUs, €€ CBOUCTBA. Jlorapudmuueckast QyHKIMsI, €e CBOMCTBA. 2
Tema 6.9 Jlorapudm uucna. CoiicTpa jorapupmos. Jlorapudwm uucna. CoiicTBa iorapudmoB. JlecsaTuunbie u 2 OK-01
JlecsTuUHbBIE M HaTypaJIbHbIE TOTapU(MBIL. HaTypalbHbIE Jorapudmel. OK-OZ:
Ilpaxkmuueckue 3anamus (npaKkmuueckas no020moeKa) OK-03,
Tema 6.3 Ilpakmuueckoe 3anamue Nel8 «Penienne nppallioHaIbHBIX YPABHEHUN». 2 OK-04,
Tema 6.4 Ilpakmuueckoe 3anamue Nel9 «Pemienne uppalyioHaabHbIX HEPABEHCTBY. 2 OK-05,
Tema 6.6 Ilpakmuueckoe 3anamue No2() «Pemenre nokasareabHbIX YpaBHEHUH" . 2 IQIE_?Z;
Tema 6.7 Ilpakmuueckoe 3anamue No21 «Penienue nokasareiabHbIX HEPAaBEHCTB' . 2 .
Tema 6.10 IIpakmuueckoe 3anamue No22 «Pemenune norapuMuuecKux ypaBHEeHUHN" . 2
Tema 6.11 Ilpakmuueckoe 3anamue No23 «Penienue norapuMuIecKux HEpaBeHCTB'" . 2
Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooepicanue NPUKIAOH020 MOOYIs)
Tema 6.12 Ilpakmuueckoe 3anamue Ne24 «[Ipumenenne norapudma’.
Tema 6.13 Ilpaxmuueckoe 3anamue No25 «Jlorapudmudeckas cnmpans B ipupoze. Ee Matemarnueckue cBoiicTra'.

Konmponvnas pavoma Ne5 2




Pa3nes 7. MHoxkecTBa. Di1eMeHTHI Teopuu rpagos 12
Cooepicanue yueonozo mamepuana
Tema 7.1 MHoOXkecTBa U oniepaliuy HaJl HUMHU. MHOKECTBA M ONEPALHH HaJl HUMH. 2 OK-01,
Tema 7.3 Otobpaxenus U QyHKIHH. OTo6paeHus 1 QYHKIHIL 2 OK-02,
Tema 7.4 I'padbl. OCHOBHBIC TTOHSITHS I'padbr. OCHOBHBIE OHSTHS 2 8E'82 ’
Tema 7.5 MapmpyTsl, HEIH, LIUKIIBL U ITyTH MapIupyTsl, el , MUK H Ty TH 2 OK-0 5:
Ilpogpeccuonanvrno-opuenmuposannoe codeprcanue (cooepicanue RPUKIAOH020 MOOYIA) OK-07,
Tewma 7.2 Ilpakmuueckoe 3anamue Ne26 «Onepaiiuy ¢ MHOXECTBaMU. PellieHre mpuKIIaIHbIX 3a1a4". I[IK 1.4
Konumponvnasa paboma Neb
Pa3nen 8. DiieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKON CTATHCTUKHA 10
‘ Cooepotcanue yueonozo mamepuana
Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooepiicanue nPUKIAOH020 MOOY/s) 85:8;:
Tema 8.1 Ilpakmuueckoe 3anamue No27 «BeposTHOCTh B MPOQECCHOHATBHBIX 3a1a9ax . 2 OK-03,
Tema 8.2 Ilpakmuueckoe 3anamue Ne28 «OTHOCUTENbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH". 2 OK-04,
Tema 8.3 Ilpakmuueckoe 3anamue Ne29 «CtatucTuuecKkoe onpeaeieHue BEpOITHOCTH " . 2 OK-05,
Tewma 8.4 Ilpakxmuueckoe 3anamue Ne30 «OreHKa BEpOSTHOCTH COOBITHSA". 2 3112-??4’
Koumponvnana paboma Ne7 2 '
Pa3zjnen 9. YpaBHeHusi 1 HepaBeHCTBA 26
Cooepotcanue yueonozo mamepuana
Tema 9.1 PaBHOCHIIBHOCTB ypaBHEHHIL. PaBHOCUIIbHBIE YpaBHEHUs. PaBHOCHIIbHEIE HEPABEHCTBA. 2
Ilpakmuueckue 3anamus (npaKkmuyueckas n0020mMoeKa) OK-01,
Tema 9.3 Ilpakmuueckoe 3anamue No32 «Pelienne uppallioHaIbHBIX YPABHEHUI». 2 OK-02,
Tema 9.4 Ilpakmuueckoe 3anamue Ne33 «PelieHne uppaioHaabHbIX HEPABEHCTBY. 2 OK-03,
Tema 9.5 Ilpakmuueckoe 3anamue Ne34 «Pelienne noka3areabHbIX YPAaBHEHUI. 2 85_82’
Tema 9.6 Ilpakmuueckoe 3anamue Ne35 «Pelienne noka3areIbHbIX HEPABEHCTBY. 2 OK-O6:
Tema 9.7 Ilpakmuueckoe 3anamue Ne36 «Pemienue norapuMUIECKUX YpaBHCHUI. 2 OK-07,
Tema 9.8 Ilpakxmuueckoe 3anamue Ne37 «Perienue norapuMUUIECKUX HEPABEHCTBY. 2 [K 1.4
Tema 9.9 Ilpakmuueckoe 3anamue No38 «PelieHne TPUroHOMETPUYECKUX YPABHEHUI. 2
Tema 9.10 Ilpakmuueckoe 3anamue Ne39 «PemeHre TPUroHOMETPUUECKUX HEPABEHCTBY. 2




Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue NPUKIAOHOZ0 MOOYIA)

Tema 9.2 Ilpakmuueckoe 3anamue Ne31 «Metonpl penieHUs] ypaBHEHU U HEPABEHCTB'". 2
Tewma 9.11 Ilpaxmuueckoe 3anamue No4() «MeToapl pellieHUs] ypaBHEHU 1 HEPABEHCTRB". 2
Tema 9.12 Ilpaxmuueckoe 3anamue Ne41 «Metoapl pelieHs] YypaBHEHU U HEPABEHCTB'". 2
Koumponvnan paooma Ne8 2
BCEI O 3a 2 nonyzooue 76
Koncyapranumn 6
JK3aMeH 6
Bcero: 190




3. YCJOBUS PEAJIN3AIIMY YUEBHOM JUCIUILIUHBI
3.1. TpeGoBaHNsi K MUHUMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHuIo

Peanu3zanus yueOHON AUCUUILIMHBI TpeOyeT Han4us yuyeOHoro kabunera MaremaTuku.
O6opynoBanue yueOHOTo KaOUHETA:
- IpernoAaBaTeIbCKUM ¢TON U cTya -1(1) mT.;
- mapThl U cTysbs — 18(36) mr.;
- yueOHast mocka — 1 mrT.;
- mkad — 1 mwr.;
- IpoekTop — 11IT;
- HHTEpaKTUBHAs 10CKa — 1T.;
- IEPCOHAJIbHBIN KOMMBIOTEP — 11IT.;
- npuHTep — 1 wrT.;
- HarJIAHbIE TOCOOUSI.

3.2. UudopmanuonHoe odecrevyeHue o0yUeHusl.
Ilepeuenbp pexoMeHAyeMbIX Y4YeOHbIX u3IaHuil, W HTepHeT-pecypcoB, A0NOJHUTEILHOI
JUTEPaTyphl.
OcHOBHbBIE UCTOUHUKH:
1. Amumos IllaBkar ApudmraHoBud. Maremarnka. Anredpa 1 Ha4aja MaTeMaTHYECKOTO aHaJIH3a.
bazoBbiit YPOBEHb. DneKTpoHHas dbopma y4ueOHUKa JUIS CIIO
https://znanium.ru/catalog/document?1d=437468
2. AranacsH Jleon CepreeBnu. Maremaruka. [eomerpus. ba3oBblil ypoBeHb. DIEKTpOHHAs
dopma yueonunka s CI1O https://znanium.ru/catalog/document?id=437467
3. ManmasH, A. A. Maremaruka: yueOnuk / A. A. Japasn. — 3-e uzn., ucmp. u gon. — Mocksa:
NH®PA-M, 2024. — 544 c¢. — (Cpennee npodeccuonanpHoe oOpa3zoBanue). - ISBN 978-5-16-
012592-3. - Tekcrt: anexTponHbIi. - URL: https://znanium.ru/catalog/product/2132236
4. NanasH, A. A. COopHUK 3a1a4 10 MareMaTtuke: yaeOHoe mocooue / A. A. lagasH. — 3-e uzg.
— MockBa: ®OPYM: UH®PA-M, 2021. — 352 c. — (IIpodeccronansHoe obpazoBaHue). -
ISBN 978-5-91134-803-8. - TexcrT: AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/1362444

1. http://www.toehelp.ru/theory/math/

2. http://mathprofi.ru/

3. http://mathportal.net/



https://znanium.ru/catalog/document?id=437468
https://znanium.ru/catalog/document?id=437467
https://znanium.ru/catalog/product/2132236
https://znanium.ru/catalog/product/1362444
http://www.toehelp.ru/theory/math/
http://mathprofi.ru/
http://mathportal.net/

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILIAHBI

KoHTpob M olleHKAa pe3ylbTaTOB OCBOEHUSA YYCOHOW JUCIUIUIMHBI  OCYIIECTBIISICTCS
Mperno/iaBaTesieM B MPOIECCe MPOBEACHUS MPAKTHUYECKUX 3aHSITHI, TECTUPOBAHMS, 4 TAK)KE BBITIOJIHEHUS
00yJaronMMuCs WHIMBUIYATbHBIX 3aJIaHUN, TPOCKTOB, HCCIICIOBAHUH.

Pe3ysabTarhl 00y4yeHus

®opMbI M METO/IbI KOHTPOJISA ¥
OIIEHKH Pe3YJbTATOB 00y4eHH s

JInyHocTHEIE:

JIlocozHanue OOYyYaIOUIMMHCA POCCUHCKOM  TpakIaHCKOM
UJCHTUYHOCTH;

JI2 TroTOBHOCTH K CaMOpa3BUTUIO, CaMOCTOATCIBHOCTU H
CaMOOIIPCACICHUTIO,

JI3 Hamuyue MOTHBALMUM K OOYYEHUIO M JIMYHOCTHOMY
pazsutuio; IIK 1.7. Co3maBare ycnoBusl s HpUBJIEYEHUS
HaceleHus K  KYJIbTYPHO-IIOCYTOBOH U TBOPYECKOM
JESITEIbHOCTH.

JI4 ueneHanpaBl€HHOE pa3BUTHE BHYTPEHHEH MO3ULUU
JUYHOCTH HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH
HaponoB  Poccnmiickoii ~ denepanuu,  HUCTOPUYECKUX U

HAI[MOHAJIbHO-KYJIBTYPHBIX TpaJAUILINIA, (dhopMupoBanue
CHUCTEMBbl 3HAYUMBIX I[IEHHOCTHO-CMBICIOBBIX  YCTaHOBOK,
AHTUKOPPYNIIMOHHOTO ~ MHUPOBO33pEHUS,  MPABOCO3HAHMS,

HKOJIOTUUECKON KYJIBTYPBI, CIIOCOOHOCTH CTaBUTh LT U
CTPOUTH )KM3HEHHbIE TJIAHBI.

WuTepnperanus pe3ynbTaToB
HaOJII0ACHUH 32 IeATEIbHOCTBIO
00yuaroIerocs B poLecce OCBOSHUs
y4eOHOM JUCIUIINHBL.

MeTal’[pe}]MeTHbIe:

M1 ocBoeHHbIE OOYYarOIIMMUCS MEXIPEIMETHbIE MOHITUS U
yHUBEpcaJbHble  yueOHble  JeHCTBUS  (PETYyJISTHBHBIE,
NI03HABaTeJIbHbIE, KOMMYHHUKATHBHBIE);

M2  cnocoOHOCTh HX MCIIONB30BaHUS B IO3HABAaTENbHON U
COLIMAJIBHOM IPAKTUKE, TOTOBHOCTb K CaMOCTOSTEIBHOMY
IUIAaHUPOBAaHUIO U OCYILIECTBICHHUIO YUeOHOH JesTeabHOCTH,
OpraHM3aly y4yeOHOIro COTPYIHUYECTBA C MEJarorMueCKUMHU
paOOTHUKAMH M CBEPCTHUKAMHU, K YYacTUIO B IOCTPOEHHUH
MHAMBHUAYAJIbHON 00pa30BaTesIbHON TPaeKTOpUHU

M3  oBnajeHue HaBBIKAMH  Y4€OHO-HMCCIIEI0BATEIBCKOM,
MPOEKTHOM M COLIMATILHOMN AESATEIbHOCTH

[Ipesenrarmum.
TBopueckue paboThI.

IIpeamerHbIe:

I[11 Bumamenne wMeTomamMu JI0Ka3arelbCTB, aJIrOPUTMaMH
pemieHus 3amad; yMeHwe (OpMyIHpOBaTH  OINpEACTICHUs,
aKCUOMBI ¥ TEOPEMBI, TMPUMEHITh WX, MPOBOAUTH
JIOKa3aTeIbHbIE PACCYKICHUSI B XOJIE PEIICHUS 3a/1a4;

[12 VYmenuwe onepupoBaTh MOHITHSIMH: CTEMEHb YHCIA,
norapudm YuCia; yMEHHE BBITIOTHATH BRIYUCICHNE 3HAYCHUN U
npeoOpa3oBaHusl BBIPAKEHUN CO CTENEHSMU U JIoTapu(pMamH,
npeoOpa3oBaHus IPOOHO-PANIMOHATEHBIX BRIPAKCHUH;

13 VYmenue onepupoBaTh MNOHATUAMHU: palMOHAIbHBIE,
MppalrOHaJIbHbIE, IOKa3aTeJbHbIE, CTEIICHHBIE,
norapuMuuecKkre, TPUTOHOMETPUYECKHE ypaBHEHUS U

Texymui KOHTPOJIb:
PEUTHHTOBAs OLICHKA 3HAHUI
CTYIEHTOB I10 JUCLUIUIMHE,
YCTHBIN KOHTPOJIb,
TECTUPOBAHUE,
KOHTPOJIbHBIE paOOTHI.

IIpomeKyTOUHBIN KOHTPOJIb:

OK3aMeH




HEPABEHCTBA, UX CUCTEMBI;

[14 Ymenue onepupoBaTh MOHATHAMU: (DyHKIMS, HEPEPHIBHAS
GyHKIUSA, TPOM3BOAHASA, MEPBOOOpa3Hasi, OMPENEICHHBIN
UHTETpall; YMEHUE HaXOAUTb IMPOU3BOJHBIE 3JIEMEHTAPHBIX
(byHKIUI, UCHOIB3YS CIIPAaBOYHBIE MAaT€pPHAJIbl; UCCIIEI0BATh B
OPOCTEUIINX CIay4asx (YHKIUH HA MOHOTOHHOCTb, HAXOIHMTb
HauOoOJbIINEe M HAMMEHBIIME 3Ha4eHUs (QYHKLUUH; CTPOMUTH
rpadukd  MHOIOWIEHOB €  MCIIOJIB30BaHMEM  ammapara
MaTreMaTU4ecKoro aHajlu3a; MPUMEHATh NPOM3BOAHYI IIpU
pelIeHMH  3aJad  Ha  JIBWXKEHME; pelarb  IPaKTUKO-
OpPUEHTHUPOBAHHbIE 3aJayd Ha HauOOJbIIME M HAUMEHbIIHE
3HAUEHMsI, HA HaXOXKAECHUE ITyTH, CKOPOCTHU U YCKOPEHHUS;

I[I5 VYmeHume omnepupoBarb NOHATUSAMHU:  palOHAIbHASA
GyHkuus, mnokazarenbHas (YHKIMSA, CTENeHHas (QyHKIWS,
Jorapudmuydeckas QyHKIH, TPUTOHOMETPUIECKHE (YHKINH,
oOparHble (DYHKIMU; YMEHHE CTPOUTH TI'paUKd H3yYEHHBIX
GyHKIM, UCTIONB30BaTh TPadUKK TPU U3YYEHUH TPOIIECCOB U
3aBUCHUMOCTEH, NpU pPEIICHUU 3aJad U3 JPYrux YydeOHbBIX
OPEeIMETOB W 3aJad M3 pPEaNbHOM JKU3HU; BBIpaXKarb
(dopMyaamMH 3aBUCUMOCTU MEXKAY BeIMUNHAMM;

[16 Ymenue pemiarb TEKCTOBBIE 33Jauyd pa3HbIX TUIIOB (B TOM
Yrcle Ha TMPOLEHTHI, OJIM W YacTH, Ha IBIKEHHE, padoTy,
CTOMMOCTb TOBapOB WU YCIyI, HaJOId, 3aJadd M3 OO0JacTH
yIOpaBIeHUS JIMYHBIMU U CEMENHBIMU (PHAHCAMH); COCTABIATh
BBIPQXXEHMSI, YpPaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO
YCIOBHIO 3aJadd, HCCIIEN0BaTh IIOIY4YEHHOE pEUICHHE WU
OLICHUBATh MPABONOI00HOCTh PE3YJIbTAaTOB;

117 YMmenue OIepUPOBATH MOHSATHSIMH: cpenHee
apudmernyeckoe, MeauaHa, HaWOONbIIEe M HaWMEHbIIEe
3HAUECHUS, pa3Mmax, AUCHEpPCUs, CTAaHAAPTHOE OTKJIIOHEHHE
YHCIIOBOTO Ha0opa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH
uH(pOpMAINIO, TPEJCTABICHHYIO B TaOIUIaX, HA AUAarpaMMax,
rpagukax, OTPa)KAOIIYI0 CBOMCTBA peajbHBIX IPOIIECCOB U
SIBIICHUM; MPEICTABIATh MHOOPMAIIMIO C MOMOIIBIO TaOJIUIl U
JIMarpaMm; UCCIEA0BaTh CTATUCTUYECKUE JTAaHHBIC, B TOM YUCJIE
C TpUMEHEHHWEM TpaPUUIECKUX METOJOB M DJIEKTPOHHBIX
CPEACTB;

[I8 VYMeHue omnepupoBaTh NOHATHUAMHU: CIyYalHBIA ONBIT U
cilydyaifHoe coObITHE, BEpOSTHOCTh CIY4alHOTO COOBITHS,
YMEHHME  BBIYMCIATH  BEPOATHOCTH C  HCIHOJIB30BAaHUEM
rpadu4ecKux METONOB; HPUMEHSATh (OPMYJbI CIOKEHUS U
YMHOXXEHHSI ~ BEpOSTHOCTEH, KOMOMHATOpHBbIE (AKTBl U
dopMynbl TpH pEHIEHUH 337a4; OLEHHMBATh BEPOATHOCTHU
peambHBIX  COOBITMH;  3HAKOMCTBO  CO  CIIy4ailHBIMHU
BEJIMYMHAMHU; YMEHHUE TPUBOAMTH TPUMEPHl MPOSBICHUS




3aKOHA OOJBIIMX YHCET B MNpUpOAHBIX U O6H.[€CTB€HHI>IX
SIBJICHUAX,

19 VYMmeHuwe onepupoBaTh MOHATHSAMH: TOYKa, MpsSMasd,
IJIOCKOCTb, MIPOCTPAHCTBO, JIBYTPAaHHBII yTodI,
CKpEIlMBaIOIINecs npsiMble, napajuieTbHOCTh u
NEPIEeHIUKYIIPHOCTh MPSIMBIX M IUIOCKOCTEH, yroil MExXIy
OPSIMBIMH, YTOJl MEXKAY MPSMON M IUIOCKOCTBIO, YIOJ MEXIy
IJIOCKOCTSIMHM,  pPAacCTOSIHUE OT TOYKA JO  IUIOCKOCTH,
paccTosiHUE ~ MEXAYy  HPSMBIMH,  PAcCTOSHUE  MEXKIY
MJIOCKOCTSIMHM; YMEHHE MCIOJIb30BaTh MPHU PEIICHUM 3a7ad
U3ydeHHbIe (AaKTBl W TEOPEeMbl IUIAHUMETPUH; YMEHHUE
OIICHUBATh Pa3MepPhbl 0OBEKTOB OKPYKAIOIIETO MUPA;

I110 VYMenuwe omnepupoBarb MNOHATUSIMU: MHOTOIPAHHUK,
CeUeHHWE MHOTOTpaHHUKA, KyO, Napajulefienunen, Mpu3Ma,
nupamuiaa, Qurypa M TMOBEPXHOCTh BpALICHUS, LUIHHID,
KOHYC, mmap, cdepa, cedeHus (Urypsl BpalleHHUs, TUIOCKOCTD,
Kacaromasicss  ceprl,  [UIMHApPA, KOHyca,  IJIOLIAJb
MOBEPXHOCTH MHPAaMUIbI, MPU3MBI, KOHyCa, UWIHHJPA,
TJI0IATh cthepsl, o0peM KyOa, MPSIMOYTOJIBHOTO
napajviejenuneaa, MUpaMubl, MPU3MBI, IWIMHIPA, KOHYCA,
mapa; yMeHue u300pakarb MHOTOTPAaHHUKH M TOBEPXHOCTH
BpalICHUsl, UX CEUEHHUs OT PYKHU, C TMOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB; YMEHHUE PAcIO3HABATh
CUMMETPUIO B  TPOCTPAHCTBE; YMEHHUE  pPaclo3HaBaTh
MpaBUJIbHBIE MHOTOTPAaHHUKH,

ITI1 Ymenue onepupoBaTb NOHATUSAMM: JIBKCHHE B
OPOCTPAaHCTBE, MOJOOHBIE  (UIYypsl B  IPOCTPAHCTBE;
UCIIONB30BaTh  OTHOLICHHWE IUIOUIAJEd IOBEPXHOCTEH U
00bEeMOB MOIOOHBIX (PUTYD IIPU PELISHNUH 33/1a4;

[112 YMmenue BBIYUCHATH TE€OMETPUUECKHE BEIUYHMHBI (JIJIMHA,
yroJ, IJIomaab, 00beM, IUIOMAAh MOBEPXHOCTH), MCIOJIb3YS
U3y4eHHBIE (POPMYIIBI U METOIBI;

IT13 VYmeHue onepupoBaTh MOHATHAMHU: MPSIMOYTOJIbHAs
CUCTEMA KOOPAMHAT, KOOPIMUHATBI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJSIPHOE MPOU3BEJIEHUE, YIOJl MEXKIY BEKTOpamH,
CyMMa BEKTOpOB, POU3BEICHNE BEKTOPA HA YMCIIO0; HAXOIUTh C
MOMOIIIbIO  WM3YYEHHBIX (OpPMYJT KOOPAWUHATHI  CEPEIUHBI
OTpe3Ka, PaCCTOSIHUE MEX/Y JABYMs TOUKAMU;

[114 Ymenue BbIOMpaTh MOAXOMSIIUNA HM3YYCHHBIH METOM IS
pellleHusl 3a/ladd, paclo3HaBaTh MareMaTudeckue (akThl U
MaTeMaTH4eCKUe MOJEIW B MPHUPOIHBIX U OOIIECTBEHHBIX
SIBJIEHUSIX, B HCKYCCTBE;, YMEHHE NPUBOAUTH IPUMEPHI
MaTeMaTU4eCKUX  OTKPBITMM  POCCUHCKOM U MHUPOBOH
MaTeMaTU4eCKON HayKHU.




@opMbI U METOABl KOHTPOJII M OLEHKH pPEe3ylIbTaTOB OOYYEHHs TIO3BOJISIIOT IPOBEPHUTH Y
o0ydJaronmxcsi He TOJbKO C(HOPMHUPOBAHHOCTh OOMUX, MPO(PECCHOHATBLHBIX KOMIIETCHIIMM, HO U
JIMYHOCTHBIX PE3YJIbTATOB BOCIIUTAHUA.

Pe3syabTarsl
(ocBOEHHBbIE 001IHEe KOMIIETEHI[MH)

OcHOBHbIE OKA3aTe/IN OLIEHKH
pe3yJabTarTa

(I)OPMLI U ME€TO/JbI
KOHTPOJIA U OHCHKH

OK 0l. DBsilbupare  crnocoObl
pelieHust 3a1a4 mpoQecCHOHATBHOM
ACATCIIbHOCTHU MPUMCHUTCIILHO K
Pa3IUYHBIM KOHTEKCTaM.

ObocHoBaHue BBIOOpA U
NPUMEHEHHST METOIOB U CIIOCO0OB
peleHHs o eCCHOHAIBHBIX
3ajad. Haxoxnenue u
UCTIOJIb30BaHNe HH(pOpMAIMK s
3¢ (HEKTUBHOTO BBITIOJTHCHUS
PO eCCHOHABLHBIX 3ajad,
npoeCCHOHATLHOTO u
JMYHOCTHOTO Pa3BHUTHSI.

Hab6arogenue u oreHka
Ha TCOPETUYCCKUX U
MPaKTUUECKUX
3aHATUIX

OK 02. Ucnonp30BaTh COBPEMEHHbIE
cpeicTBa  TIOMCKAa, aHalIM3a |
uHTEpIperanud  uHGoOpManuu, u
UH(QOPMAIIMOHHBIC TEXHOJIOTUH JUIS
BBITTOJIHEHUS 3ama4
po(hecCHOHATLHOM IS TCIILHOCTH.

JlemoHncTpanus IIPUMEHEHUS
HaBBIKOB MCTIOJIb30BaHHUS
UH(POPMAITTOHHO-TTOUCKOBBIX
pecypcoB B TpodhecCHOHAITBHOMN
NeSITEITbHOCTH.

Hab6arogenue u omneHka
Ha TCOPETHUYCCKUX U
HpaKTI/IqGCKI/IX
3AHATUAX

OK 03. [InanupoBathb u
peaan30BbIBAThH cOOCTBEHHOE
npodecCHoHaIbHOE U JMYHOCTHOE
pa3BuUTHE, MPEANPUHUMATEIBCKYIO
NeSITEIbHOCTh B MPO(eCCUOHATbHON
chepe, HCHOIB30BATh 3HAHUS 110
IIPaBOBOM u ¢uHaHCOBOM
IPaMOTHOCTH B Pa3INYHbIX
KU3HCHHBIX CHTYaIUsX.

Haxoxnenne wu
uHpopManuu s
npodeccuoHaNbHOM
KBaJIM(DUKALIUH,
pa3BUTHSL.

HCIIOJIB30BAHUEC
ITOBBIIIICHUA

JIJMYHOCTHOI'O

Hab6arogenue u omneHka
Ha TCOPETUYCCKUX U
HpaKTI/IqGCKI/IX
3aHATUIX

OK 04. O dexTrnBHO
B3aMMOJICHICTBOBaTh M paboTaTh B
KOJIJIEKTHBE U KOMaH/IE.

Hcronp3oBaHne 3HAHUS CHIIBHBIX
CTOPOH, HHTEPECOB M Ka4ecTs,
KOTOpbIe HEOOXOAMMO pa3BUBATh Y
YJICHOB KOMaHIbl, st
OTIpeZIeTICHNUS TIEPCOHAIBHBIX 3a/1a4
B OOIIIEKOMAaHTHON pabore.
BroxnoBenne BCEX YJICHOB
KOMaH/Ibl BHOCHTH TIOJIE3HBIN BKJIA]]
B pabory. /leMOHCTpalys HaBBIKOB
3¢ (HEKTUBHOTO oO1eHus.
[TonokutenpHas OlEHKa BKJajga
YJICHOB KOMaH bl B
00I1IeKOMaH/IHYIO0 paboTy.

Ha6.]'II-OI[CHI/Ie " OIICHKA
Ha TCOPCTUUCCKUX U
MNPaKTHYCCKHUX
3aHATUAX

OK 05. OcymecTBisTh yCTHYHO U
IIUCbMEHHYI0 KOMMYHHUKALIUIO Ha
rocy/1apCTBEHHOM SI3BIKE
Poccuiickoii denepauuu ¢ y4eToM
0COOEHHOCTEH  COIMATIBHOIO U
KyJIbTYPHOI'O KOHTEKCTA.

JemoHcTparus HaBBIKOB
UCIIONTb30BaHUST WH()OPMAITMOHHO —
KOMMYHUKAITMOHHBIX pPECypCcOB B
poeCCHOHANTBHON IESITEIILHOCTH
Ha roCyJIapCTBEHHOM SI3BIKE
Poccuiickoit @enepannn ¢ ydyeToM
OCOOCHHOCTEH  COIMANBLHOTO U
KYJBTYPHOTO KOHTEKCTA.

Hab6arogenue u onenka
Ha TEOPETUUYECKUX U
HpaKTquCKHX
3aHATHAX




OK 06. IlposBiaTh TrpakgaHCKO-
NaTPHOTHYECKYIO HO3HUIIHIO,
JI€MOHCTPHPOBATH OCO3HAHHOE
HOBE/ICHUE Ha OCHOBE
TPaIUIIMOHHBIX POCCHITCKHX
IyXOBHO-HPABCTBEHHBIX I[IEHHOCTEH,
B TOM 4YHCI€ C  y4eTOM
rapMOHM3AIMH MEKHAIIMOHAIBHBIX U
MEXPETUTHO3HBIX OTHOILICHHIA,
PUMEHSATH CTaH/IapThI

AHTUKOPPYILIMOHHOTO TTOBEICHMUSI.

KoppektHoe B3auMonencTBue c
00y4JaroIIMMucs, TeJJaroraMH,
MacTepaMu-HaCTaBHUKaMHU,
KIIMCHTaMH B  XOJE€ OCBOCHHUS
y4eOHOM JUCIUIUINHBI.
[IposiBienne HaBBIKOB
MEXKJITHYHOCTHOTO 001IeHuS,
yMEHHUE CITyIIaTh COOECETHUKOB.
IIposBienue CIIpaBEIJINBOCTH,
JI0OpOKETIATeIbHOCTH.
JemoHcTpanus MOBEJICHUS Ha
OCHOBE TPaIUITMOHHBIX
0011IeUeTOBEYECKUX IIEHHOCTEH.
VYenemHoe  B3aUMOJICHCTBHE  C
BHCIIHUMH KIMCHTAMHU.

HaOnronenne u ornenka
Ha TEOPETUUYECKUX U
MPaKTUUECKUX
3aHATUIX

OK 07. CoaeiicTBOBaTh COXpaHEHUIO

OO6nanate COBOKYIHOCTBIO 3HAHHIA

Habarogenue u oneHka

OKpYKaromen Cpenbl, | B chepe coxpaHEHHs! OKPY>KaIOIIEeH | Ha TEOPETHUECKUX U
PeCcypcocOepeKCHHIO,  MPUMCHATH Cpensbl, pecypcocOepexeHus, | MPaKTHYECKUX
3HAHHA 00 HM3MCHCHMM KIIMMATa, NPUMEHSTh 3HAHHUS 00 M3MCHEHUH | 3aHITHUAX
TIPUHIIMITBI OCPEHKIMBOLO | oy ran - NPHHIAITET
TIPOU3BOACTBA, B(i)(beKTUHBHO OepeXJIMBOrO  IPOM3BOACTBA B
JIeCTBOBaTh B YPE3BBIYAMHBIX .
npodeccruoHaIbHOM 1E€ATENbHOCTH.

CUTYaIUsX.

PesyabTarsl

(ocBOCHHBIC OcHoOBHBIE MOKA3aTEJIN DopMbI U METOABI
npogeccuoHaIbHbIE OLICHKH pe3yJibTaTa KOHTPOJISAA ¥ OLleHKH

KOMIIETEHIIMH)
I[IK 1.4. TIlpousBoauts | [locTpoenne anroputMa U miaHupoBaHue | HaOmioneHue u oneHka
pacyeTsl TEXHUKO- | IEUCTBUI 1O BBINOJHEHUIO TOCTaBJIEHHON | HA TEOPETUUECKUX U
SKOHOMHMYECKOTO 3a/1aud. APryMEHTHPOBAHHOCTh U OOOCHOBAHHUE | MPAKTHYECKUX
000CHOBaHUSA CIeaHHOTO BBIOODA. 3aHSATUIX
peiaraéMoro
IIPOEKTA.




