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0.A. Camoitnosa, npenoaapatens [TIOY KAT um. I'.I1.JIlepnna.

PaGouas nporpamma ydebroro npemvera OTITL01 Maremarnka cocTasiena B COOTBETCTBHH
¢ benepansHEIM rocy1apeTBeHHEM 00pa3oBaTeNbHEIM CTAHIAPTOM CPEAHETO ofwero obpaioBanus,
yreepaaernsM [Ipakazom Munncteperra 00paloBanns H HAYKH P® ot 17.05.2012 r. Ne 413 (c n3m.
1 zom. ot 29 nexabps 2014 1., 31 gexabps 2015 r., 29 mora 2017 r., 24 centabps, 11 nexabps 2020
r.), B COOTBETCTBHH ¢ (pe/IepalbHBIM IOCYIAPCTBEHHBIM o0pazopaTeNbHBM CTAHAAPTOM CPEIHEro
npodeccHonansroro ofpazopanus TO mpodeccHu 190629.01 MamHHHCT JAOPOKHBEIX H
CTPOMTEABHBIX MAIIHH, yTBepxAeuns [Ipukazom MunucTepersa obpaszopanus ¥ Hayke PO or 2
asrycra 2013r. Ne 695 u ¢ yuetom mpumepHoil ocHOBHOH 00pasoBaTeNbHOH MPOrpaMMBI CPETHETD
obmero ofpaiopanns, ofoOpeHnod pemenneM DenepambHONO yueOHO-METOIHYECKOTO
obBeuiennd no obmemy obpasosanmio (mpotokon ot 28 urons 2016 r. Ne 2/16-3).

Ko mpoteccun nuaMenen B coorsercTur ¢ [Tpukazom MunucTepeTsa obpazopaHus 0 HAYKH
P® or 5 monsa 2014 . Ne 632 «O6 ycTaHOB/IEHHH COOTBETCTEMA mMpodeccuii U crenmanbHOCTeH
cpemHero npodeccHoHaNbHOro 00pa3oBaHiA, MEPEYHH KOTOPRIX YTBEPANSHBl [PHKAIOM
Munucrepersa oGpasosanus ¥ Hayks Poccmiickoil @enepauun ot 29 oxtabps 2013 r. Ne 1199,
npodeccHaM HAYANEHOrO NpoiecCHOHANBLHOTO OOpasoBaHMd, NEpEYeHb KOTOPHIX YTBEDAUICH
npuxasom Munncrepersa oGpasoanus i Hayxu Poccuiickoit Denepatin o1 28 centabpa 2009 r. Ne
354, W crHeuHanbHOCTAM cpepHero mnpodeccHoHanbHOro 00pasoBalHA, TEPEHeHB KOTOPHIX
yTBepiIeH mpuKkazoM Mummcrepersa opasoBanus # Haykn Poccuiickoit @encpaumn or 28
centabpa 2009 r. No 355 (¢ MaMeHeHHAMY ¥ JIOTOJIHEHHAMH ).
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1. IOACHUTEJIBHASA 3AIIMCKA
1.1 ObsacTh NpUMeHeHHSA

Pabouass mporpamma o6mieoOpaszoBatenbHol yaeOHOro mpeamera OII.01 Maremaruka
MpeHa3HaueHa /Ui U3y4yeHUsl MaTeMaTHKHU B TPO(eCCHOHATBLHBIX 00pa30BaTENIbHBIX OPTaHU3aALIMSIX,
peanu3yonmx 00pazoBaTeIbHYI0 IPOrPaMMy CPEIHETo 001Iero o0pa3oBaHus B Ipe/esax OCBOCHHUS
OCHOBHOM TIpopecCHOHANILHON oOpa3oBarenbHOM mnporpammbl (manee — OIIOII) cpemnero
npodeccuonansHoro oopazopanus (nanee — CIIO) Ha 6a3ze OCHOBHOTO OOIIET0 0Opa3OBaHUs MPHU
MOATOTOBKE CIIEIHMAIIMNCTOB cpeaHero 3BeHa mo mnpodeccuu 23.01.06 MammHHCT HTOPOKHBIX H
CTPOUTEIILHBIX MAIIIHH.

Pa6ouas nmporpamma yue6noro npeametaOIlll.01 MaTtemaTnka coctaBiieHa B COOTBETCTBUH
¢ (hemepabHBIM TOCYAAPCTBEHHBIM 00Pa30BaTeIbHBIM CTAaHAAPTOM CpPEIHEro 001ero oopa3oBanus,
YTBEP)KIICHHBIM TIpHKa3oM MuHuctepcTBa oOpa3oBaHusi U Hayku Poccuiickoii denepanuu ot
17.05.2012 1. N 413 (pen. ot 29.06.2017) - (c u3MeHeHUSAMH U gononHeHusMHU oT 11 mekabps 2020
r.), ¢ (QenepalbHBIM  TOCYHApCTBEHHBIM  0Opa30BaTENbHBIM  CTAHJAPTOM  CPEIHETO
npodeccnoHambHOTO oOpasoBanmsi 1o mnpodeccun  190629.01 MamMHUCT AOPOKHBIX U
CTPOMUTENbHBIX MAIlIMH, YTBEP)KIIEHHBIM MpUKa3oM MuHucTepcTBa 00pasoBanus u Hayku PD ot 2
asrycra 2013 r. N695, u ¢ yueToM npruMepHOH OCHOBHOW 00pa30BaTEIbHON MPOTrpaMMbl CPEAHETO
obmiero  oOpa3zoBaHusi, OJOOPEHHON pemieHHeM  (QenepalbHOTO  Y4eOHO-METOAMYECKOTO
00beTUHEeHNs TI0 001IeMy 00pa3oBaHuIo (TpoToko oT 28 urons 2016 1. Ne 2/16-3).

12 Mecto yueOHOro mnpeaMera B CTPYKType MNpOrpaMmbl NOATOTOBKH
KBAJIN(PUIUPOBAHHBIX PAGOYHUX M CJHYKAIIMX

Yueonsiii npeamer OIII.01 MaTremMaTrka OTHOCHTCS K TUCHUIIIMHAM MPEAMETHON 00aCTH
«Marematuka u uHpopmarukay @I'OC COO (m. 9.5) — 6a30BbIid U YrioyOJIeHHBIH YPOBHH — U K
npoMIBHEIM JUCHUIUIMHAM 0011eo0pa3oBaTenbHOro nukia B npenenax ocsoenus: OIIOIT CIIO na
0a3e OCHOBHOT'O 00111ero 00pa30BaHus NP MOATOTOBKE KBAIN(DUIIMPOBAHHBIX PA0OUNX U CIYXKAIIUX
no npogeccun 23.01.06 MammHUCT TOPOKHBIX U CTPOUTENBHBIX MAIIUH.

1.3 Hean 1 3a1a4n y4eOHOr0 mpeamMera

[lenp mporpaMmbl - OCBOCHHE OOYYAIONIMMHUCS COJNEpXKaHHUA y4eOHOro mpenMeTa
«MatemaTHKa» U TOCTH)KEHUE PE3YNIbTaTOB €€ U3yueHUs] B COOTBETCTBUU ¢ TpeboBanusmu OI'OC
cpenHero o0Iero oopa3oBaHus.

CogepxaHue MporpaMMbl HAMPABICHO HA PEIICHHUE CISIYIONINX 3aa4:

- C(bOpMI/IpOBaTI) MNpEaACTaBJICHHUA O COOUAJTIbHBIX, KYJIBTYPHBIX W HCTOPHYCCKUX
(hakTOpax CTAaHOBJICHUS] MAaTEMAaTHKU,

— chopMUPOBATh OCHOBBI JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEeMAaTHUECKOTO
MBIIUICHHUS,

- CCbOpMI/IpOBaTB YMCHUA MPUMCHATH IMMOJTYYCHHBIC 3HAHHA MPHU PCUHICHUHN PA3JIMYHBIX
3ajad;

— chopMUpOBaTh TPEJCTaBICHUS O MaTeMaTHKEe KaK 4YacTH OOIedenoBedYecKon
KYJIBbTYPBbI, YHUBEPCAJIbHOM A3BIKC HAYKH, ITIO3BOJIAIONIEM OIMMCBIBATh U U3YYaTh PCAJIBHBIC ITPOLCCChI
U SIBTICHUSI.

1.4 Kosiu4ecTBO 4acoB HA OCBOEHHE IPOrPaMMBbI YUeOHOT0 NpeaMeTa
Maxkcumanstas — 389 gacos,

B TOM YHCJIE:
— o0s3arenbHas — 296 4acos;



— caMmocrosTenbHasa pabora — 93 yaca.
DopMbI MPOMEKYTOUHOM aTTECTAIUU:
1, 3, 5 ceMecTpsl — APYTHE;
2, 4 cemecTpsl - quddepeHITUPOBAHHBIN 3a4ET;
6 ceMecTp - IK3aMEH.

2. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUA

Copepxanne yuyebnoro mnpeamera OIIIL.01 Martemaruka HampaBlIGHO Ha pa3BHUTHE
YHHUBEpPCAIbHBIX Y4eOHBIX JeHCTBHM, (opMHupoBaHHE JTUYHOCTHBIX, METANMpPEeIMETHBIX U
npeametHbix pe3ynbratoB PI'OC COO, a taxxe o6mux komnereHuuid @I'OC CIIO npu noaroToBke
CHEIUAJIUCTOB cpeaHero 3BeHa o npodeccun 23.01.06 MammHUCT AOPOKHBIX U CTPOUTEITBHBIX
MaIII1H.

2.1 O6uue komnereHunu Beinyckunka CIIO

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO IESTENBbHOCTb, MCXOJ W3 LIETH M CIOCO00B ee
JOCTHKEHHUS, ONIPEACIICHHBIX PYKOBOJIUTEIIEM.

OK 4. OcymiectBasTh MOUCK HHPOpMAIHK, HEOOXOAUMOH 1S 3 (HEKTUBHOTO BBHITTOJIHEHUS
npoeCCHOHATBHBIX 3a]1a4.

OK 5. Hcnoonb3oBaTh  MH(QOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJIOTUH B
npoheCCUOHATLHOM 1A TETLHOCTH.

OK 6 PaGorats B komaH e, 3¢ (HEeKTHBHO 00IATHCS € KOJUIETaMH, PYKOBOJICTBOM, KJIMEHTAMU.

B mporpamme ydeOHOro mpeaMeTa B JIGKIIMOHHOM MaTepuayie MPeayCMOTPEHO
npoecCHOHATLHO OPUEHTHUPOBAHHOE COJEP)KAHUE C YYSTOM COOTBETCTBYIOIIETO MPOdHIIsS
ocsoenus OIIOIL.

2.2 Koppeasinusi JUMYHOCTHBIX M MeTANpPeAMETHBIX Pe3y/JbTATOB OCBOCHUSI OCHOBHOM
o0pa3oBartenbHoii nporpammsel COO ¢ komnerenuusivmu PIrocC CIl1O
[Tnanupyemblie pe3yiabTaThl OCBOSHHS Y4eOHOTO MpeMeTa B OO01re KOMIETeHIINH
cootBercTBuu ¢ DI'OC COO dIr'oC CI10

JIMYHOCTHBIE:
JI 4 — chopmupoBaHHOCTh MHPOBO33peHHs, cooTBercTBYytomero | OK 2, OK 5, OK 6
COBPEMEHHOMY YypPOBHIO pa3BUTHs HayKd ¢ OOIIECTBEHHOM
MIPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTE KYJIBTYDP, & TAKXKE Pa3IMIHBIX
¢bopM O0OIIECTBEHHOTO CO3HAHHUs, OCO3HAHHWE CBOETO MecTa B
MOJINKYJIBTYPHOM MHPE;

OK2,0K5
JI 5 — chopMHpPOBAHHOCTH OCHOB CAMOPA3BUTHUS M CAMOBOCIIUTAHUS

B COOTBETCTBHM C OOIIEUETOBEYECKMMHU LIEHHOCTSIMH U HeallaMu
rpaXJaHCKOro  OOIIecTBA; TOTOBHOCTH M CIOCOOHOCTh K
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITEIHLHOCTH

JI 7 — HaBbIKM COTpyAHHMYECTBa cO cBepcTHUKaMH, naeteMu | OK 2, OK 4, OK 5,
MJAQJIIET0  BO3pacTa,  B3pOCHBIMH B oOpazoBartenbHOM, | OK 6
OOIIIECTBEHHO IMOJIE3HOM, yueOHO-HCCIe10BaTeIbCKON, MPOEKTHON
Y IPYTHX BUJIAX JCSATEIHHOCTH,

JI 9 — roTOBHOCTh U CIOCOOHOCTH K oOpa3oBanuio, B ToMm yncie | OK 2, OK 4, OK 5
caM000pa30BaHUIO, Ha MPOTSHKEHUU BCEW KU3HU; CO3HATEIbHOE
OTHOIIEHHE K HEMpephIBHOMY O0Opa3oBaHUI0 KakK YCIIOBHUIO
ycrnentHo npodecCHOHATBHON U 00IIECTBEHHOM IEATeTbHOCTH
MeTanpeamMeTHble:




M 1 — yMeHHe caMOCTOSTENBHO onpeneisaTh e aearenabHocty u | OK 2, OK 4, OK 5,
COCTABJISITh TUTAHBI JEATEIbHOCTH; CAMOCTOATEIBLHO OCYHIECTBIATh, | OK 6
KOHTPOJINPOBATh M KOPPEKTUPOBATh JEATEIbHOCTh; UCIIOJIb30BATh
BCE BO3MOXKHBIE PECYPCHI ISl IOCTUKEHUS MOCTABJICHHBIX LIeJIeH U
peanu3alui  IUIAHOB  JEATEIBHOCTH; BBIOMpATh  YCIEIIHBIC
CTPATETUHU B PA3JIMYHBIX CUTYAIUSIX;

M 2 — ymeHue OpoAyKTUBHO oOmatbes u B3aummozeiicTBoBath B | OK 2, OK 4, OK 5,
IIPOLIECCE COBMECTHOM JESATENBHOCTH, YUUTHIBATh No3uuuu Apyrux | OK 6

YYaCTHUKOB JEATEIbHOCTH, d(PPEKTUBHO pa3pemaTh KOH(DIUKTHI
M 3 - BriameHue HaBbBIKaMH TIO3HaBaTtenbHOW, YyuebHO- | OK 2, OK 4, OK 5,
HCCIIEIOBATEILCKOM M TMPOEKTHOW AesTenbHOCTH, HaBbikaMu | OK 6

paspeiieHuss  MpoOJieM;  CIIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB PEIICHHS IPaKTUYECKHX
3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOJ/IOB [TO3HAHMUS;

M 4 — TOTOBHOCTH M CIHOCOOHOCTH K camoctosaTenabHon | OK 2, OK 4, OK 5,
MHPOPMAIIMOHHO-  TO3HABATEIBHON  JesTenbHOCTH, BianeHue | OK 6

HaBbIKaMU TOJY4YeHHs HEOOXOAMMON HH(OpMAIMKM U3 cIoBapeit
pa3HBIX THUIOB, YMEHHE OpPUEHTHUPOBATHCA B  PA3IUUYHBIX

UCTOYHMKAX  HH(pOpMAlMM,  KPUTHYECKHM  OLCHHWBaTh U
UHTEPIPETUPOBATh HMH(POpPMALIMIO, IOJIYHYaeMYyK M3 Pa3IUYHBIX
HUCTOYHHUKOB;

M 8 — BiajieHue A3bIKOBBIMU CPEACTBAMHU - YMEHUE sicHO, JjornyHo | OK 4, OK 5
Y TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS, UCIOIb30BaTh a/IEKBATHbHIE
SI3BIKOBBIE CPEACTBA

M 9 — BriameHue HaBbIKaMHU T03HaBaTenbHOH pedrnexcun kak | OK 2, OK 4, OK 5
OCO3HaHHUS COBEPIIAEMbIX JEHCTBUM U MBICIUTEIbHBIX MTPOLIECCOB,
WX pe3yabTaTOB U OCHOBAHUM, TPAHUIl CBOETO 3HAHUS M HE3HAHUS,
HOBBIX MO3HABATEIbHBIX 3a7a4 U CPEACTB UX JOCTHKEHHUS

2.3 Koppeasinusi npeaMeTHbIX Pe3yJbTATOB OCBOEHHUSI OCHOBHOH 00pa3oBaTe/bHOM
nporpammbl COO ¢ komnerenuuavu PI'OC CIIO

IIpenmeTHbie pe3yJIbTaThI Homepa Oo0mme
pa3/iesioB, TeM | KOMIETeHIUH
®oroc Cc1uo

IIpeameTHbIe (0a30BBIN YPOBEHBD):

IT 1 — chopMUPOBaHHOCTH MPEACTABIECHUH O Pasnen 1, OK 2, OK 4, OK 5,
MaTeMaTHKe KaK YaCTH MUPOBOU KYJIBTYPhI H O 6,8,10, 11,12 OK 6

MECTE MaTeMaTUKH B COBPEMEHHOM IUBUIIN3AIIUH, O
croco0ax OMHMCAHHMS Ha MAaTEMaTHYECKOM SI3BIKE
SIBJICHUW PeabHOTO MUPA;

II 2 — cdopmupoBanHocTh mpeacTaBieHuit o | Pasmen 3,4,7,8 | OK 2, OK 4,
MaTeMaTUUECKUX IIOHATHSAX KaK O BaKHEHIIHMX OK 5,0K 6
MaTeMaTH4eCKHUX MOJIEIIAX, MO3BOJISIOIIHNX

OIMCHIBATh M U3y4YaTh pa3HbIE NMPOLECCHl U SBICHUS;
MOHMMaHWE  BO3MOXXHOCTH  AKCHOMAaTHYECKOTO
MOCTPOSHHSI MATEMAaTHUYECKUX TEOPHIA;

I 3 — Bpagenme wMeTojgaMu JoKazaTelbCcTB U | Pazmen 5,9, 10 OK 2, 0K 4,
QITOPUTMOB  PELLIECHUS; YMEHUE HUX IPUMEHATH, OK 5,0K 6
MPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKICHUS B XOe
peleHus 3a/1a4;




II 4 — BnageHue CTaHIAPTHBIMH MTPUEMAMU PEIICHUS
pallMOHAJIBHBIX U UPPAlUOHAJIBHBIX, ITOKA3AaTCIbHBIX,
CTETIEHHbIX, TPUTOHOMETPUYECKUX ypaBHEHUH W
HCPAaBCHCTB, HUX CHUCTEM; HCIOJb30BAHHUEC TOTOBBIX
KOMITBIOTEPHBIX MIPOrPaMM, B TOM YHCIIE Ui TOUCKA
IIyTU PELIECHNS U WIIOCTPALUU PELICHUS YPABHEHUI
1 HEPaBEHCTB;

Pazgen 1, 2, 5, 6,
13

OK 2, OK 4,
OK 5,0K 6

II 5 — chopmupoBaHHOCTH MpEACTABICHUN 00
OCHOBHBIX  IIOHATHAX, HIEAX M METoJax
MaTEMaTHYECKOI0 aHAJIN3a;

Pazgen 6, 9

OK 2, OK 4,
OK 5,0K 6

IT 6 — B1afcHYE OCHOBHBIMU ITOHATUAMU O IUNIOCKUX U
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QHUTypax, HX
OCHOBHBIX CBOMCTBax; C(OPMHPOBAHHOCTb YMEHMSI
pacro3HaBaTh Ha 4EPTEKAX, MOACIAX U B pEalbHOM
MHUpE TeoMeTpuyeckue (QUrypbl; IMpUMEHEHHE
M3YYEHHBIX CBOWCTB TEOMETpHYECKHX (uryp wu
(bopMyI1 171 peleHns FeOMeTPUYECKUX 3ajiad U 3aa4
C IIPAKTUYECKUM COACPKAHUEM;

Pazgen 6,7, 8, 10

OK 2, OK 4,
OK 5,0K 6

II 7 — cdopMUPOBAaHHOCTH TMPEACTABICHUN O
MpOLECCaX U SIBJICHUSIX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTIX B
peanrbHOM  MHUpe, 00  OCHOBHBIX  IOHSTHSX
3JIEMEHTAapHOW TEOpUU  BEPOSATHOCTEH; YMEHHUU
HAaXOJIUTh W OLICHMWBATh BEPOSITHOCTH HACTYILICHUS
COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIHIX U
OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEJINYNH;

Pazgen 11, 12

OK 2, OK 4,
OK 5,0K 6

18— BJIaJACHHUEC HAaBbIKaMH HCIIOJIB30BAaHUS I'OTOBBIX
KOMIIBKOTCPHBIX IIPOrpaMM IIpU PCILICHUU 3a10a4,

Pazmen 1, 2,6

OK 2, OK 4,
OK 5,0K 6

IIpeamerHbIe (Yriy01eHHbIH YPOBEHB):

I 9 — cdopMHPOBAHHOCTh MpPEACTaBIEHUN O
HEOOXOAUMOCTH J0KAa3aTeNIbCTB IPU OOOCHOBAaHMU
MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMAaTUKU
B [IPOBEJICHUH JIEAYKTUBHBIX PACCYXICHUI;

Pazmen 3,4,7,8

OK 2, OK 4,
OK 5,0K 6

IT 10 — chopmHpOBaHHOCTH MOHATUHHOIO ammapara
10 OCHOBHBIM pa3zesiaM Kypca MaTeMaTUKH; 3HaHUN
OCHOBHBIX T€OpeM, (POPMyYJ U YMEHUS UX IPUMEHSATS;
YMEHHMsSI ~ JOKa3blBaThb  TEOPEMbl W  HAXOJUTh
HECTaHJApTHbBIE CIIOCOOBI pelIeH s 3a]1a4;

Pazgen 1-13

OK 2, OK 4,
OK 5,0K 6

IT 11 — chpopMuUpPOBaHHOCTb YMEHHI MOJEIUPOBATH
peanbHBIE CHUTYallUH, HWCCIEAOBATh IIOCTPOCHHBIE
MOJEJIH, UHTEPIIPETUPOBATH MTOITYYEHHBIN pe3yIbTaT;

Paznern 1,
6,8,10,11, 12

OK 2, OK 4,
OK 5,0K 6

II 12 — cdopMupoBaHHOCTh MPEICTaBICHUN 00
OCHOBHBIX ITOHATHAX MaTEMaTHYCCKOTI0 aHaJIN3a U X
CBOWCTBAaxX, BJIAJICHUE YMEHUEM XapaKTepHU30BaTh
noBeieHne (DYHKIUN, UCTIOIB30BaHUE TONYyYECHHBIX
3HAHUW JUISI ONMCAaHUS W aHaln3a pPeajJbHbIX
3aBHCHUMOCTEM;

Pazgen 6, 9

OK 2, OK 4,
OK 5,0K 6

11 13 - BJIAAICHUC  YMCHUSAMU  COCTABJICHUA
BEPOATHOCTHBIX Moz(eneﬁ Mo YyCJIOBHIO 3aJadud U
BBIUUCJICHUS BCPOATHOCTU HACTYIJICHUS CO6BITHﬁ, B

Pazpen 11, 12

OK 2, OK 4,
OK 5,0K 6




TOM YHCJIE C MPUMEHEHHEM (HOPMYJTT KOMOMHATOPUKH

U OCHOBHBIX TEOpEM TEOpUH  BEPOSTHOCTEH;
UCCIIEIOBAHMsI  CIy4YyalHbIX  BEJIMYMH IO  HUX
pacnpeesIeHuIO.

3. TEMATHYECKOE IIVTAHUPOBAHUE

VY4eOHast Harpy3Ka o0ydaromuxcs, 4.
C npenoaBaTeiaemM o =
B TOM YHCJIE =t 'z 8
HaumeHnoBanue nHKIOB, ) X _ B 3
= s s | 8 |Z8¢3
pa3aesnoB, IUCLUUILINH, o = > = = S = z 5 g
[} o ) = = = A = =)
Hpo(b“GCCI/IOHaJIBHLIX P CED % & 2 E § < § @ § 5
moxayieit, MJIK, mpakTuk Lé S 3 Eﬁ § S l% % = g §
S g 8| & g " &
2RI E 5] &
I =
Pazgen 1: YwucnoBele wu | 30 30 | 30 - - - - -
OYKBCHHBIC BBIPAKCHUS
Pa3znen 2: Kophu, crenenu u | 36 36 | 36
Jorapudmpl
Paznen 3: [Ipsimble u 14 14 | 14
TJIOCKOCTH B IIPOCTPAHCTBE
Paznen 4: Koopaunater u | 22 22 | 22
BEKTOPBI
Paznen 5: OcHoBol | 16 14 | 14
TPUTOHOMETPHH
Pazgen 6: ®Oyakuum wu | 28 26 | 26
rpaduxu
Paznen 7: MHOrorpaHHuKH 12 12 | 12
Paznen 8: Tena nu| 10 10 | 10
TMOBEPXHOCTH BpaIEHUS
Paznen 9: Havama | 42 42 | 42
MaTeMaTUYeCKOro aHaJln3a
Paspnen 10: Wsmepenus B | 14 12 | 12
T€OMETPUU
Paznen 11: OneMeHTHl | 16 16 | 16
KOMOMHATOPUKHU
Pazgen 12: DnemenTsI 24 28 | 28
TEOPUH BEPOSITHOCTEN U
MaTeMaTU4eCcKou
CTaTUCTUKU
Paznen 13: YpaBuenus u 30 34 | 34
HEpPaBEHCTBA
HUTOTI'O no kypcey | 296 - 1296 | 296
CamocrosiTeibHast padota | 93 | 93 - -
BCEI'O | 389 | 93 | 296 | 296




4. COAEP) KAHUE YYEBHOI'O IPEAMETA
4.1 Coagepxanme yueOHOIo npeamera
AJITEBPA

Pa3zgea 1. UncinoBble U OyKBeHHbIE BbIPAKEHUS
TpeGoBaHus K pe3yibTaTaM OCBOEHHSA:
M1, 114,118, 1110,I111 OK 2, 0K 4, OK 5, OK 6

Ilenble u panuoHanbHble yucna. Jenumocts uucen. OcHogHas meopema apugmemuxu.
JencrBurensHble yucna. MppannonansHeie yncia. Moayiis 4yucia U €ro cBoWcTBa. JInHelHbIe U
KBaJlpaTHble HepaBeHCTBA. CHUCTEMBbl JIMHEHHBIX M KBAJpPaTHBIX HEPABEHCTB. FHcnonv3osarue
HepageHcme U CUCmeM HepaseHCme ¢ OOHOU NePeMeHHOU, YUCIO8bIX NPOMEICYMKO8, UX
obveounenuti u nepeceuenuil. I paghuueckoe pewenue ypasnenuu u nepagencms. Ilepsuunvie
npeoCcmasneHusi 0 MHOJICECMBe KOMNIEKCHbIX yuce. /leicmeus ¢ KOMRAeKCHbIMU YUCTAMU.

Pa3nes 2. Kopumn, crenenu u jiorapugmsi
TpeboBaHus K pe3yJibTATAM OCBOCHHS:
I14,I18,I110 OK 2, 0K 4, OK 5, OK 6

Kopuu u crenenu. KopHu HarypajabHOW CTENEHM M3 4yHMCla U UX cBoicTBa. CTemeHu ¢
paloHaIbHBIMU TOKA3aTesIMU, UX CBOMCTBA. Cmenenu ¢ OelcmeumenbHbMU NOKA3amenimu.
Ceoticmea cmenenu ¢ Oelicmeumenvhiblm nokasamenem. Jlocapugm, ceovicmea nocapughma.
OcHoBHOe NorapupmMuveckoe TOXKAECTBO. /lecamuunvle u HamypaivHvle nozapugmvl. llpaBuna
neiicteuii ¢ norapupmamu. lIlepexom k HOBoMy ocHOBaHUIO. Yucno e. IlpeobpasoBanue
anrebpanveckux BbIpaxxeHHil. [IpeoOpa3oBaHue palMOHANBHBIX, HPPAIMOHATIBHBIX CTENEHHBIX,
[IOKAa3aTeIbHBIX BBIpAXEHUH. [Ipocmetiwiue nokazamenvHvle YpAGHEeHUs U HEPAGEHCHEA.
IIpeobpazosanue nocapugmuueckux vlpariceHuil.

I'EOMETPUA

Pa3nes 3. IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE
TpeGoBanus k pe3yjbTaTaM OCBOCHUS:
I12,1I19,1110 OK 2, OK 4, OK 5, OK 6

B3auMHoOe pacronokeHue ABYyX MNpsMBIX B MpocTpaHcTBe. Ckpewusarowuecs npsmole.
[TapannensHOCT MpAMONM M TIIOCKOCTH. [lapamnenbHOCTh TIOCKOCTEH. [lepnenoukynsaprocmo
npamou u niockocmu. [leprieHIuKyasp 1 HaKJIOHHAs. YTOJI MEXKIYy NPSAMOU U MIOCKOCTHIO.

Pa3nen 4. KoopauHaTsl 4 BEKTOPbI

TpeOoBaHusl K pe3yibTaTaM OCBOCHMS:
I12,119,1110 OK 2, OK 4, OK 5, OK 6

[TpsmoyronbHas (JekapToBa) CUCTEMa KOOPAHMHAT B MpocTpaHcTBe. PopMylia pacCTOSHUA
MeXy IByMsl TOUKaMu. Bexmopwi. Koopounamuel éekmopa. Monynb BekTopa. PaBeHCTBO BEKTOpPOB.
Cymma 6ekmopog, yMHOJICeHUe 8eKmopa Ha Yucio. YToa MeXay BeKTopamu. PasznoskeHue BekTopa
[0 HaNpaBJeHUSM. YTOI MexAy AByMs BekTtopamu. [Ipoekuus Bektopa Ha ocb. CkansipHoe
npousseoerue 6ekmopos. Pewenue 3a0au ¢ nomowbio 6ekmopoe u KoopouHam.

Pa3nes 5. OcHOBBI TPUTOHOMETPHH



TpeGoBanus Kk pe3yJbTaTaM OCBOCHUS:
I13,114,I110 0K 2, 0K 4, OK 5, OK 6

Paouannas wmepa yena, mpuconomempuyeckas OKpydlcHocmb. Ipuconomempuueckue
¢ynxkyuu uucen u yenos. CuHYC, KOCHUHYC, TAaHT€HC U KOTaHreHC uyucia. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO. CHHYC, KOCUHYC M TAHI€HC CyMMBI U Pa3HOCTH JIBYX YIJIOB.
CuHyc M KOCHHYC ABOHHOrO yria. @opmynbl npuseoenus, ClONCeHUs MPUSOHOMEMPUYecKux
Gyuryui, hopmynvl 0601iH020 U noroeuHHo20 apeymenma. Ilpeobpazoeanue cymmvl, pasHocmu 6
npousgeoenue MmpueoHOMempuyeckux @yukyui, u Haodopom. DOpMyibl IMOJIOBUHHOTO YIJa.
BblpakeHne TpUroHOMETpUYECKHMX (YHKLUMH 4epe3 TAaHIeHC IIOJOBUHHOIO  apryMeHTa.
[TpeobpazoBanus IIPOCTEUIINX TPUTOHOMETPUYECKUX BBIPa)KCHUIA. IIpocreiimne
TPUTOHOMETPUYECKHE YPaBHEHHUS. 1puconomempuueckue VPAaBHEHUsL. [Tpocreimne
TPUTOHOMETPUUECKHE HEPABEHCTBA. APKCUHYC, ApKKOCHHYC, apKTaHT€HC YMCIIa.

AJITEBPA

Pa3nes 6. ®yHKk1nuu, UX CBOICTBA M rPpaUKHU
TpeOoBaHus K pe3yJibTATAM OCBOCHHS:
IT1,I14,116,118,1110,I111 OK 2, 0K 4, OK 5, OK 6

Omnpenenenust GyHKIUI, UX CBoiicTBa W Tpaduku. PeuwieHue 3a0au ¢ UCHOIb30BAHUEM
yucnoevlx @yHkyutl u ux epagukos. Hcnonvzosanue ceoucme u 2paguxko8 JIAUHEUHbIX U
keéaopamuunsix yHxkyuil. Ilokazamenvruas gpyukyus u ee ceovicmsa u epagux. Cmenenuas yukyus
u ee ceovicmea u epaghux. Jlorapupmuaeckue pynakuuu. Tpuronomerpuueckue GyHkiuu. CBoiicTBa
U rpaduku TpuroHomMeTpudeckux QyHkuuii. OOGpaTHbIe TPUTOHOMETpUYECKUE QYHKIUH, UX TJIaBHbIE
3Ha4YeHus1, cBoricTBa U rpaduku. [IpeodbpazoBanus rpadpukos. [lapamienbHbIi IepeHOC, CHMMETPUS
OTHOCUTEIIBHO OCEW KOOPJAMHAT W CHUMMETPHUS OTHOCHUTEIbHO Haudaja KOOpJWHAT, CUMMETPUS
OTHOCHUTEJILHO MPSAMOM, pacTsyKEHUE U CKATHE BJIOJIb OCEH KOOpIMHAT.

I'EOMETPUA

Paszpnen 7. MHOrOrpaHHMKH
TpeGoBanus Kk pe3yJbTaTaM OCBOCHHS:
M2, 116,119, I110,IT11 OK 2, OK 4, OK 5, OK 6

Haensonasn  cmepeomempusn.  Bepmmnbl, pebOpa, TpaHU MHOTOTpAaHHHKA. Buodsi
MHo2o2panHukos. Pazeepmiu mrococpannuka. MHOTOrpaHHbIe yriibl. BeITyKiIble MHOTOIPaHHUKHU.
Ilpusma, nupamuoa, mempa>0p. llpaBunbHas npusma. Haxionusle nipusmel. [lapannenenuneo.
Ceoticmea napannenenuneoa. Ilpamoyzonvnvii napannenenuneo. Ky6. [upamuoa. Buovr nupamuo.
Onemenmul npasunbHol nupamuosl. OCHOGHbIE NOHAMUA 2e0Mempuu 8 npocmpancmee. Axcuomvl
cmepeomempuu u creocmeus uz Hux. Ilnowaou nosepxnocmeri MHO202pAHHUKOG.

Pa3nes 8. Tena m mnoBepxHOCTH BpalleHHs
TpeOoBaHus K pe3yibTaTaM OCBOEHMS:
IT1, 112,116, 119,1110,IT11 OK 2, OK 4, OK 5, OK 6

Tena spawenus: yurunop, KoHyc, wap u cgepa. YceueHnas nupamuoa u yceueHHulid KOHYC.
OcHoBaHue, BbICOTa, OOKOBasl MOBEPXHOCTh, 00pa3yromias, pa3BepTka. OceBble CEYEHHs U CEUEHUS,

napajuienbHble OCHOBaHUI. [[lap u chepa, X ceueHusl.

AJITEBPA
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Pa3zgen 9. Hauajia MaTeMaTH4eCKOIr0 aHAJIN3A

TpeOoBaHus K pe3yibTaTaM OCBOEHMS:
I3, 115 1110,1112 OK2,0K4,0K 5, 0K 6

Oyaknun. O06nacTh ONpeACICHHs] W MHOXKECTBO 3HaueHui. CBoicTBa  (DYyHKIMU:
MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTh, OTPAHMYEHHOCTh, TEPUOIUIHOCTh. [lepuoduueckue
@yHxyuu u HaumeHvull nepuod. Yemuvie u Heuemmuvle QyHKyuu. Bzaumno oopamnvie ynkyuu.
I'pagpuxu  63aumno obpamuvix @ynxyuu. IlpousBomnas. Jupgepenyupyemocmo Gynxyuu.
Ilpoussoonas Gynkyuu 6 mouxe. Kacamenvnas k epaguxy @ynxyuu. Ieomempuueckuii u
Qusuueckuti  cmoici  npouszsoonou. Ilpumenenue npouszsoonoi 6 ¢usuxe. Ilpoussoonvie
anemenmapuvix  @Qyuxyuti. Ilpasuna oupgepenyuposanus. Hynu @yuxkyuu, npomesxcymiu
3HAKONOCMOAHCMEA, MOHOmMOoHHOCMb. Haubonvuwiee u Haumenvuwiee 3Hauenue Qynxyuu. Touxu
aKCmpemyma (Makcumyma u munumyma). Hccredoeanue snemeHmapuvix (QyHKYull HA MOYKU
IKCmMpemMyma, Hauboavuee U HauMeHbliee 3HAYeHUue ¢ NOMOwbl0 npouzsooHou. Ilocmpoenue
epaghuxos QyHKyull ¢ noMowbo Npoussoousix. llpumernenue npouzsoOHOU NpuU peueHul 3a0adu.
Bmopas  npouzeoonas, ee eceomempuueckuu u  ¢uzuueckuti cmvici. Ilepsoobpaznas.
Heonpeoenennviii unmeepan. Ilepeoobpasnvie snemenmaprnvix pynxyuil. [lnowads kpugosuneuHou
mpaneyuu. Popmyna Heromona-Jleibnuya. Onpedenennviti unmeepan. Beiuucienue niowaoetl
NJOCKUX uzyp.

I'EOMETPUA

Paznen 10. U3mepenusi B reoMeTpun

TpeboBaHus K pe3yJibTaTaM OCBOEHUS :
M1, 113,116, I110,I111 OK 2, 0K 4, OK 5, OK 6

THonamue obvema. Obvembl MHO202panHukos. Obovemvl men epawjeruss. Popmyssl o0bemMa
Ky0a, TpsSMOYTOJIFHOTO Tapajuieenunena, Mpu3Mbl, IHIuHApa. PopMynbl o0beMa MUpaMuIsl U
KoHyca. Tena apaweHus: yunuHop, KoHyc, wap u cgepa. Pazsepmka yununopa u konyca. Ilnomans
MOBEPXHOCTH IWIMHAPA M KOHYca. Yceuennas nupamuoa u yceueHuwviti konyc. @opmynbsl o0beMa
mapa. [lnowaow cghepor.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOAITHOCTEHN

Pa3nes 11. Di1eMeHTbI KOMOMHATOPUKH

TpeboBaHus K pe3yJibTaTaM OCBOEHHS:
mi,Im7,1m1o, IM11,1 13 OK2,0K 4, OK 5, OK 6

OcHOBHbIE TOHATUS KOMOMHATOPUKM. 3aJaud Ha TMOJACYET Yucia pa3MEeUIeHUH,
NIEPECTaHOBOK, COUeTaHul. Mcnonvzosanue KomMOUHAMOPUKU.

Pa3nen 12. DineMeHTHI TEOPpUHU BEPOSITHOCTEN

TpeOoBaHus K pe3yibTaTaM OCBOEHMS:
Imi,1m7,1m1o, Im11,IM13 OK 2, OK 4, OK 5, OK 6

CoOpiTHe, BepOsSTHOCTH cOObITHs. [loHATHE O HE3aBUCHUMOCTH COOBITHUH. Bbiuucienue
geposamuocmell He3a8UCUMbX codvimuil. Hcnonvzoganue ¢hopmynvl CrodceHUus 6eposmHOCmell.
Ilpasuno ymuoorcenus eepoamuocmeu. Popmyna bepuynnu.

AJITEBPA

Pa3nen 13. YpaBHeHHs 1 HEpaBeHCTBA
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TpeGoBanus Kk pe3yJbTaTaM OCBOCHUS:
14,1110 0K 2, OK 4, OK 5, OK 6

PanmonaneHbie, uppanroHaIbHbIE, MOKA3aTEebHbIE U TPUTOHOMETPUYECKUE YpPaBHEHUS U
cucteMbl. OCHOBHbBIE MpPUEMBl HX pelIeHUS (pa3oKeHHE Ha MHOXKUTENH, BBEIECHHE HOBBIX
HEW3BECTHBIX,  IIOJCTAHOBKa, Trpaduueckuii  Mmeron). PaumonanmbHble,  uppayuonaivhsie,
MOKa3zaTejabHble W TPUTOHOMETPUYECKHE HepaBeHCTBAa. Jlocapugmuueckue ypagueHus u
Hepagencmea. Hppayuonanvhvie ypasnenus. OCHOBHbIE NpUeMbl UX pemieHus. Mcnoap3oBaHue
CBOMCTB ¥ rpaukoB G YHKIMIA ITPH PEIICHUH YPAaBHEHUH U HEpaBeHCTB. MeTo 1 HHTepBajioB. Memoo
UHMEPBANOs OJis peueHUs HEPABEHCME.

Pemenue 3aa4 ¢ MOMOIIBIO JIMHEHHBIX, KBAJAPATHBIX U IPOOHO-PAIMOHATILHBIX YPaBHEHUN
U ux cucreM. Peimienue 3a7ad ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJIHOM
MIEPEeMEHHON, C TMPUMEHEHHEM H300paKEHUsI YHCIOBBIX MPOMEKYTKOB. M300pakeHue Ha
KOOPJAMHATHOW TIOCKOCTH MHOKECTBA PEIICHUM YpaBHEHUN U HEPABEHCTB C ABYMS IEPEMEHHBIMU
u ux cucteMm. [IprMeHeHre MaTeMaTUYEeCKUX METOJIOB JJISi PEUIeHMs COAep KaTeIbHBIX 3373y W3
Pa3IMYHBIX 00JaCTel HAYKH U MTPAKTUKH.

4.2 O0beM y4eOHOro npeamMera u BUbl y4eOHOH padoThl

. O0bem
Bup yuedHoii paboTbl
4acoB

MakcumajibHas yyeOHasi HAarpy3Ka (Bcero) 389
Oo0s3aTesbHas yueOHas Harpy3Ka (Bcero) 296
B TOM YUCIIE:
JEKINU 296
MPAKTUYECKHE 3aHATHS -
®opmbl TpOMEXKYTOUHOM arrectamuu: 1, 3, 5 cemectppl — Jpyrue; 4 cemectp —
Qg QepeHIMPOBaHHBIN 3aUeT, 6 CEMECTp — IK3aMEH.

S. MIPUMEPHBIE TEMBI U151 UTHAUBUAY AJIBHBIX IIPOEKTOB ***

ANTOpPUTMBI pEIIEHNs TPUTOHOMETPUUECKUX HEPABEHCTB.

ANTrOpUTMBI pelIEHUs] TPUTOHOMETPUYECKUX YPAaBHEHUN U CHUCTEM YPaBHEHUM.
Benukne MmaTeMaTUKH IPEBHOCTH.

Benukoe nckycctBo u xku3ub [xxeponamo Kapnano.

I'eomeTpuyeckre MOJENN B €CTECTBO3HAHUU.

I'eomerpusa EBknmnaa kak reppas Hay4Hasi CUCTEMA.

I'eomerpus JlobaueBckoro.

['eomeTpuss MHOrOTpaHHUKOB.

I'paduueckuit MeTO1 perIeHus: TPUTOHOMETPHUYECKUX YPAaBHEHUI U HEPABEHCTB.
I'padmueckuit moaxo K perIeHnI0 HEKOTOPhIX TPUTOHOMETPUUECKUX YPaBHEHHI.
I'paduku 31eMeHTapHBIX PYHKIUI B pUCYHKAX.

JlnodaHTOBBI ypaBHEHUSI.

3araaky TUpaMubl.

3aragoyHble TpaduKi TPUTOHOMETPUUECKUX (YHKITHM.

3azayu Ha MPOU3BOIHYIO.

3ameuaTeNbHbIE HEPAaBEHCTBA, MX 000CHOBAHUE U MPUMEHEHHUE.

WX nh W=

— e e e e
SN

12



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Benukne MaTeEMaTUKU U UX BEJIUKHE TEOPEMBI.

3aMedarenbHble MAaTEMAaTHYECKHUE KPUBBIE: PO3bl M CIIUPAIH.
3o50Tas IpONOpLUS.

W3mepeHune BBICOTHI 3/1aHKsI HEOOBIYHBIM CIIOCOOOM.

MHoroukasi CHMMETpPHUsI B OKPY’KaIOLIEM HAC MUPE.

[TapkeTsl, MO3anKa U MaTeMaTU4eCKuii MUp Mapuyca Diepa.
Onuric.

Jlorapugmsl BOKpyT Hac.

[Toctpoenue rpadukoB GyHKINN, COAEPIKAIIUX MOTYJIb.
ANropuTMBI peleH!s T0Ka3aTeIbHbIX YPaBHEHUN U HEPABEHCTB.
BexTopsl: 3auem oHn Ham?

Bce 3aranku u npumenenue bytouiku Kielina.

I'eomerpuueckue GopMbI B UCKYCCTBE.

I'eomerpust Jlo6aueBCKOro Kak NpuMep akCHOMAaTUYECKOI Teopuu.
I'padp! 1 UX HCIOTB30BAHHUE.

I'padbl 1 UX IpUMEHEHHUE B APXUTEKTYpE.

Ectb nmu pmsnyeckuii CMBICI B IPOU3BOTHON M TEPBOOOPA3HOI?
3araaku Lluknongsl.

3araouHbie TpauKy.

3arajiouHbIi MUp (HpaKTaIOB.

3aa4i MEXaHMYECKOI0 IPOUCXO0XKACHUS (T€OMETPHUS MacC, SKCTPEMAJIbHBIE 331a4N).
3HaKOMCTBO C rpadami.

WuTerpan u ero npruMeHEHHUE B )KU3HU YEJIOBEKA.

Hcnonb3oBanue u npuMeHeHne auddepeHnnanbHbIX ypaBHEHUH.
Hcnonp30Banne MaTpull IPU PEIIEHUH IKOHOMUYECKUX 3a]1a4.
UccnenoBanme nentsl MéEOuyca M €€ CBONCTB: TOIMOJOTHYECKHHA Kyphe3 WU

YAUBUTCIBHOC OTKPLITUEC B MHUPC HaYKI/I?

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

KoMrIuiekcHple yncia 1 UX posib B MaTEMaTHKE.

Jluct Mebuyca - yIUBUTEIbHBIA OOBEKT UCCIIEIOBAHUS.
I'eomerpuueckue Gurypsl B 1u3aifHe TPOTYapHOU IUIMTKH.
I'eomeTprueckue Gurypsl B COBpEMEHHOM MUDE.

I'eomeTpus B apXUTEKType 34aHUN U COOPYKEHHM.
TpancuennentHas kpusas. Crinpanb Apxumena.

Cunyconga BOKpYT Hac.

MeTo KOOpAMHAT U CTPOUTEILCTBO.

HcTopust BO3HUKHOBEHUS ApoOei.

Pa3BuTHe noHATHS «OECKOHEUYHOCTDH) B MaTeMAaTHKe.

HccnenoBanue rpadukoB TPUTOHOMETPUUECKUX (DYHKIIMH.
Uccnenoanue rpa@ukoB 0OpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIHH.
ANTOpUTM pELIEHUS CUCTEM JIMHEWHBIX HEPABEHCTB.

AJTOpUTM pEellIeHUs] CUCTEM KBaJIpaTHBIX HEPABEHCTB.

BBenenue B Mup GpakTopHaoB.

I'paduku QpyHKUIMH CO 3HAKOM MOAYIISL.

I'paduueckuiit MeTOJI perIeHus: ypaBHEHUI cO 3HAKOM MOJYJISL.
[IpumeneHne MeTo/1a MHTEPBAJIOB [P PEIICHUH KBaIPaTHBIX HEPABEHCTB.
Pemenue cucrem ypaBHenuit merogoM Kpamepa

CnyyaitHble COOBITHS U BEPOATHOCTb.

YeTHble ¥ HEUETHBIE (PYHKIIUH.

Tpuronomerpuyeckas NoJCTAaHOBKA KaK METOJ] PELICHUS] YpaBHEHUIH.
TecroBele 3ananns o TeMe «KBaagpaTHble HEPABEHCTBA
Koopaunatsl Ha MII0CKOCTH.

HccnenoBanue rpaduka KBaapaTUUHON HYHKINU.
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68.  KomOunaTopuka 1 KOMOMHATOPHBIE 3a/1a4H.
69.  Pemenwne cucreMm ypaBHEHHM rpad)iIECKUM METOIOM.
70.  CnocoObl 3a1aHus PYHKITUH.

**% PazpaboTka, oopMIIEHHE M 3alIUTa HHIUBUAYAIBHOTO MPOEKTa OCYILECTBIISETCS
cornacHo [TonoxxeHust 0 MopsiAKEe OpraHU3alUH BBIIOJHEHUS U 3alIUTHl MHIUBHYAJILHOTO IIPOEKTA
no  y4eOHbIM  MpeaMeraM,  pa3pabdOoTaHHOrO W YTBEPXKIEHHOTO [ 'ocynapCTBEHHBIM
npodeccrHoHaIbHBIM 00pa30BaTeIbHBIM yupexkaeHneM «KeMepoBcKuii arpapHblii TEXHUKYM» HMEHU
I'.Il.JIeBuna (ot 25.05.2021 r).
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6. TH®OPMAIIMOHHOE OBECIIEYEHUE OBYUYEHMU A

6.1 YueOHo-MeTOAMYeCKOE O0ecniedeHre Y4eOHOr0 mpeaMera

OcCHOBHBIC HCTOYHUKHU:

1. Hanasia, A. A. Marematuka: ydeOnuk / A. A. JlagasH. - 3-e u3a., ucmp. u AOM. —
Mocksa: ®opym: HUL] UHOPA-M, 2020. — 544 c¢. — (Cpennee npodeccnoHaabHOE 00pa30BaHUE) —
ISBN 978-5-16-012592-3 // 3BC «Znaniumy». — URL: http://znanium.com/catalog/product/1097484
(mata oOpamenusi: 19.05.2022). — Pexxum foctyma: JUisi aBTOPU3Up. MoJyib3oBareneil. — Tekcr:
3JIEKTPOHHBIN.

JlonoIHUTeIbHbIE HCTOYHUKU:

1. Bbapaymikun, B. B. Maremaruka: 31eMEeHTHI BhICIIEH MaTeMaTUKK: ydeOHUK: B 2 T. T.
1 / B.B. bapaymikun, A. A. IIpokodseB. — Mocksa: KYPC, HUL] MH®PA-M, 2020. — 304 ¢. —
(Cpennee mpodeccuonanpbHoe obpazoanne) — ISBN 978-5-906923-05-9 // DbC «Znaniumy». —
URL:http://znanium.com/catalog/product/1079342 (mata oOpamenusi: 19.05.2022). — Pexum
JIOCTyTa: JUIsl aBTOPU3UP. MOJIb30BATENIEH. — TEKCT: 3JIEKTPOHHBIN.

2. Hanasx, A. A. COOpHUK 3a/1a4 110 MaTeMaTHke: yueOHoe rocobue / A. A. [lapasH. -
3-e m31. — Mocksa: ®opym, THOPA-M, 2018. —352 c. — (IIpodeccnonansHoe oOpazoBanue) — [ISBN
978-5-91134-803-8 // 9BC «Znaniumy. — URL: http://znanium.com/catalog/product/970454 (nata
obopamenus: 19.05.2022). — Pexum gocryma: s aBTOPH3Up. TNojdb3oBareneid. — Tekcr:
3IIEKTPOHHBIM.

HNuTepHeT pecypcesl:

1. Bricmias Mmaremaruka - npocto u noctynuo. — URL: http://www.mathprofi.ru (gara
obpamenusi: 19.05.2022). — Tekct: 31€KTPOHHBIM.

2. LearningApps.org. — URL:https://learningapps.org (nata odpawmenus: 19.05.2022). —
TekcT: 2MeKTPOHHBIH.

6.2 MaTepua/jibHO-TEXHHYECKOE o0ecneyeHHe Y4eOHOro nmpeamera

MartepranbHO-TEXHUYECKOE M y4eOHO-METOAUYECKOE 00ECIIeUeHHE pealn3aluid OCHOBHOMN
oOpa3oBaTenbHONU mporpammbl cooTBeTcTBYeT TpeboBaHusM PI'OC COO u ®I'OC CIIO no
npodeccun 23.01.06 MammHUCT TOPOKHBIX U CTPOUTENBHBIX MAIIKH.

1. YueOHblif kKabUHET ¢ paboYrMU MecTaMH (T10 KOJIMYECTBY) OOYUarOIIMXCS JUIs 3aHSATHN yaeOHO-
HCCIIEIOBATENILCKOM U TIPOEKTHOM NIESITENIbHOCTBI0 M KYpCaMH BHEYPOYHOW JESTEIFHOCTH IO BBIOOpY
00y4aroImxcs.

2. Pabouee MecTo mpernojaBarens, OCHAIIEHHAS KOMIIBIOTEPOM, JIUIIEH3MOHHBIM MPOTrPaMMHBIM
obecriedeHeM W BO3MOYKHOCTBIO TIOJKITIOYEHUSI K HMH(OPMAIMOHHO-TEIEKOMMYHHKAIIMOHHON —CETH
«IHTEpHED.

3. NudopmarmoHHo-OMOIMOTEUHBIHN TIEHTP ¢ pabourMK 30HaMH, 000PYIOBaHHBIMU YHTATHHBIMA
3aJlaM{ ¥ KHUTOXPaHWITUIIAMU, 00ECTIEYMBAIOIIMMI COXPAHHOCTh KHIKHOTO (hOHTIA.

6.3 KoHTpOJIb M OLIeHKA OCBOECHUSI M IPUMEHEHUS YHUBEPCAJIbHBIX Y4eOHbIX el CTBHI
1o o01memMy yueOHOMY nmpeaMeTy

KoHTponb ¥ olneHka OCBOEHHS U MPUMEHEHMs] YHUBEPCAJIbHBIX YYEOHBIX JEUCTBUN IO
o01IeMy yueOHOMY MPEeIMETY OCYIIECTBISETCS MPEToiaBaTesieM B Ipoliecce MpoBeIeHHs YUeOHbIX
3aHSATUA M CaMOCTOSITENIbHOM pPa0oThl OOydarolmuxcsi B paMKaxX TEKYIIEero KOHTPOJsS U
IIPOMEXYTOYHOM aTTeCTaluy.

B coorBerctBun ¢ TpeboBanusimu GI'OC COO noctukeHue YHUBEPCAIBbHBIX Y4E€OHBIX
JecTBUi 1Mo o0leMy ydyeOHOMY NpeaMeTy JIMYHOCTHBIX, METalpeIMETHBIX pe3yJbTaToB He
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BBIHOCHTCSI HA UTOTOBYIO OIIEHKY oOydaronmxcsi. Ha ypoBHE ocBoeHUS 00111ero yueOHOro mpeamMeTa
OLIEHKA JIaHHBIX PE3yJbTaTOB OCYILECTBIISETCS C 1IeJIbIO BBISABICHUU JUHAMHUKYU JIMYHOCTHOTO POCTa

00yJaroImuxcs MOCPEICTBOM HAOIIOIEHNS M JOKYMEHTAIBHO HE (PUKCUPYETCSl.

TpeboBanus Kk pe3yjabTaram
OCBOEHUS Y4eOHOI0 NpeaMeTa

OcHOBHBIE TOKA3ATEJIH OLEHKU
pe3yJabrara

DopMbI U METOABI
KOHTPOJISA
OLIEHKH
pe3yJabTaToB
0CBOEHMSI Y4eOHOIr0
npeamera

JIMYHOCTHBIX (JIMYHOCTHbIE, KOMMYHMKATHBHbIE, YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBHS):

JI 4. ChropMHUpOBAHHOCTH
MUPOBO33PCHUS,
COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 00IIECTBEHHOU
MPAKTUKH, OCHOBAHHOTO Ha
JIMAJIOre KYJIbTYp, a TAKXKE
pa3nuyHbIX HopMm
00I1IECTBEHHOT'O CO3HAHUS,
OCO3HAHHE CBOETO MECTa B
MOJIUKYJIBTYPHOM MUPE

- BBIpAKEHUE JIIO0BU K
CBOEMY Kparo, OCO3HaHUE CBOEH
HallMOHAJIbHOCTH, YBaKEHUE
KYJIbTYpPbl U TPAAULIMI HAPOJOB
Poccun n mupa;

- c(hOpPMHUPOBAHHOCTH
BHYTPEHHEH NTO3ULIAH
oOyuaroierocs, KOTopast HAXOJUT
OTpaXeHHUE B YMOLIMOHAILHO
MOJIOKUTEIbHOM OTHOLIEHUU
oOyyaromierocs K
00pa3oBaTeNbHOMY YUPEXKICHUIO

-~  OIICHKA
HaAOJIFOIEHUS 3a
IOBEICHUEM
00y4aromuxcs BO
BpeMs 3aHATUH;

—  OIIEHKa
HaOJIIOICHUS 3a
IIOBEACHUEM
0o0ydJaronmxcs Bo
BpEMsI ITPOBEICHUS
BHEAYIUTOPHBIX
MEpONPUATHI;

- OIIEHKA
HAOJIFOICHUS 3a
IIOBEICHUEM
oOyJaromuxcs B
00IIIECTBEHHO-
MOJIC3HOU
JEATeIIbHOCTH

JI 5. ChopMHupOBaHHOCTH OCHOB
CaMOpAa3BUTHUS U CAMOBOCIIUTAHMS
B COOTBETCTBHHU C
0011IeueI0BeueCKUMH
LIEHHOCTSIMH U UJiealaMu
Ipa)IaHCKOT0 OOIIECTBA;
TOTOBHOCTB M CIIOCOOHOCTE K
CaMOCTOSITEJIbHOM, TBOPUYECKOHN U
OTBETCTBECHHOM JEATEIHLHOCTH

- MIPOSIBIIEHUE TOTOBHOCTH K
YYaCTHIO B CAMOCTOSITEIbHON
BHEAYJUTOPHON U TBOPUYECKOU
NeSITeNIbHOCTH;

- YMEHHE Pa3yMHO
IJIAHUPOBATh U OPraHU30BBIBATH
CBOIO JIEATEIBHOCTB C LIEJIBIO
COOCTBEHHOT'O Pa3BUTHS

— OIIEHKA
HaOJII0ICHUS 32
MOBEIEHUEM
00yJaromuxcs BO
BpeMs 3aHATUH;

— OIICHKA
HaOJIIOIeHUS 3a
MIOBEICHUEM
00ydJaronmxcs BO
BpeMSsI IPOBEICHHS
BHEAYIUTOPHBIX
MEpOIPHUATHH;

—  OIIEHKA
HaOIIOACHUS 3a
IMOBEIEHUEM
oOyJaromuxcs B
00IIIECTBEHHO-
MOJIC3HOU
JIEATEIBHOCTH
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JI 7. HaBbIKM COTpYHUYECTBA CO
CBEPCTHUKAMH, JCTbMH
MJIQJIILIEr0 BO3pPacTa, B3pOCIIBIMU
B 00pa30BaTENIbHOM,
OOIIIECTBEHHO MOJIE3HOH, yueOHo-

- IIPOSIBJIEHUE TOTOBHOCTH K
Pa3IUMYHBIM BUAAM JESTEIbHOCTH;
- IIPOsIBJIEHUE
c(hOpMUPOBAHHOCTH
KOMMYHMKAIUH C JI0JbMHU

- OIICHKA
HaAOJIFOIEHUS 3a
MOBEICHUEM
o0ydJaronuxcs Bo
BpeMs 3aHATUH;

UCCIIEIOBATENLCKOM, POSKTHOW U | Pa3IMYHOTO BO3pacTa U - OIIeHKa
JIPYrUX BUAAX JEATEIBHOCTH OOIIECTBEHHOTO cTaTyca (YyMeHHe | HaOtoIeHUS 3a
BCTYMAaTh B JUAJIOT, MOBE/IEHUEM
OpPTraHHU30BBIBATH U BKIIOYATHCS B | OOYUYAIOIIUXCS B
COBMECTHYIO JCSITEIbHOCTb, 00IIeCTBEHHO-
apryMEHTHUPOBATH CBOIO U MOJIC3HOMN
MPUHUMATD YYXKYIO TOUKY NeSITeNIbHOCTH;
3peHMUs) - OLEHKa
HaAOJIFOIEHUS 3a
MIOBEICHUEM
00y4aromuxcs Bo
BHEAYAUTOPHOMN
(TIpOEKTHOI)
NeSTeIILHOCTH,
JI 9. '0TOBHOCTH U CLIOCOOHOCTh | — CPOPMHUPOBAHHOCTH —  OIleHKa
K 00pa30BaHMIO, B TOM YHCIIC CaMOOILICHKH, BKJIIOYasi OCO3HAHUE | HAOIIIOCHUS 32
camo00pa3zoBaHuIo, HA CBOHMX BO3MOXXHOCTEH B YUCHUHU, | OBEICHUEM

MPOTS)KEHUU BCEU KU3HH;
CO3HATEJIbHOE OTHOLIECHUE K
HETPEPHIBHOMY 00pPa30BAHHIO KaK
YCIJIOBHIO YCIICIIHOM
po¢eCCUOHAIBHON 1
OOIIIECTBEHHOM 1eATeILHOCTH

CIIOCOOHOCTH aJIEKBATHO CYAUTH O
HNPUYUHAX CBOETO
yclrexa/Heycrexa B yICHHH,
YMEHHUE BUJIETh CBOH
JOCTOMHCTBA U HEJOCTATKH,
yBa)xaTh ce0s U BEPHUTH B yCIIEX

00y4aromuxcs BO
BpeMs 3aHATUH;
—  OIIEHKa
HaAOJIFOIECHUS 3a
MOBEIEHHEM
oOyJaromuxcs B
OOIIEeCTBEHHO-
TOJIE3HOH
JIEATEIBHOCTH

MeTal'lpeIlMETHbIX (KOMMyHI/IKaTI/IBHbIe, Mmo3HaBaTeJIbHbIC, YHUBEPCAJIbHbIC y‘leﬁﬂble

AefcTBUA):

M 1. YMeHHE caMOCTOSATEILHO
ONPEACIISITE LEIU AEATEIIbHOCTH U
COCTaBJIATH IUIAHBI ICATCILHOCTH;
CaMOCTOSTENIBHO OCYLIECTBIISATD,
KOHTPOJUPOBATH U
KOPPEKTUPOBATh ACSITEIbHOCTD;
HCIIOJIF30BaTh BCE BO3MOXKHEIC
pecypcehl i TOCTUKEHUS
MMOCTaBJICHHBIX IIeeH U
peanu3alny MiIaHoB
NesITeIbHOCTH;, BIOMPATh
yCHEINIHbIE CTPATETUH B
Pa3IUYHBIX CUTYAIUSIX

— MPOSIBIIEHUE TOTOBHOCTHU U
aKTUBHOCTH B CAMOCTOSATEIBbHOM
(B TOM 4HMcII€e TPOEKTHOMN)
NesITebHOCTH;

— BIIaJICHUE 3HAHUSMHU, YMCHUSIMHU
LeJIenoJIaranusl, IIaHUuPOBaHUA,
- a”ayM3a y4yeOHo-
MO03HABATENbHOMN IESATETLHOCTH;
— YMEHHE CAMOCTOSTEIbHO
HaXO/UTh, OTOUPATH,
aHAJIM3UPOBATh HEOOXOAUMYIO
UH(pOpMaIINIO;

— YMEHHE OCYLIECTBIISTh
KOHTPOJIb, COOTHOCUTb LIEJIH U
JTOCTUTHYTBIC PE3YIIbTATHI;

- OLIEHKa
HaOI0IeHus 32
MOBEJICHUEM
00y4aromuxcs BO
BpEMSI 3aHSATHM,
CaMOCTOATENbHOH (B
T. 4. UUCJIe
MIPOEKTHOM)
NeSITeNIbHOCTH;

— OLIEHKA
HaOJIFOAeHN 3a
MOBEJICHUEM
0o0ydJaronmxcs BO
BHEAYJUTOPHOU
NeSITeNIbHOCTH
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— YMCHUC BHOCUTH
KOPPEKTUPOBKHU B PE3YIIbTAThI
CBOCH ICATCIbHOCTH;

— YMEHHE MPECTABIATh
PE3YIbTATHI ACATCIbHOCTH,

— HaJIMYMe O0IIeH dPYIUITUN

M 2. YMeHue npoayKTUBHO
00111aThCs U B3aUMO/IEHCTBOBATh
B IIPOLIECCE COBMECTHOMN
NesITeIbHOCTH, YIUTHIBATh
MIO3ULUH IPYIMX YYACTHUKOB

- yYMEHUE apryMEHTUPOBAHO
BBICKA3bIBAaTh CBOIO TOYKY 3PCHHUS;
- IIPOSIBJICHUE
YBaXXUTEIbHOIO OTHOLICHUS K
MHEHHUIO JPYTHX;

— OIIEHKA
HAOJIFOIEHUS 3a
MOBEICHUEM
o0ydJaronmxcs Bo
BpEMS 3aHATHM, B

NesTeNbHOCTH, 3P PEKTUBHO - MIPOSIBJIICHUE COBMECTHOM
paspematb KOHQIUKTHI J0OpO’KENaTENIbHOCTH B MPOLIECCE | ACSATETbHOCTH;
COBMECTHOH JIEATEIILHOCTH; — OIICHKA
- MPUHATHE PA3THYHBIX HaOJIroIeHuUs 32
poJieii B iporiecce COBMECTHOIM HIOBEJICHHEM
NeSITENIbHOCTH; oOyJarouuxcs Bo
- BJIaJICHHE CIIOCO0aMU BHEAYJUTOPHOU
aJIeKBaTHOTO BBIX0J1a U3 JeSITeTbHOCTH
KOH(JIMKTA;
- yMeHHue
B3aMMOJICHCTBOBATH C MEIaroroMm
Y CBEpCTHUKAMU IIPU PEIICHUN
y4eOHBIX MpobIeM, IPUHUMATh Ha
ce0sl OTBETCTBEHHOCTh 3a
pe3yabTaThl CBOMX JCUCTBHI
M 3. Biajnenue HaBbIKaMu - YMEHHUE BUJIETh - OLEHKa
M03HABaTEJIbHOM, yueOHO- MPUJIOKEHNE 3HAHUM, HalJto1eHus 3a
HCCIIEI0BAaTEILCKON U MPOEKTHOM | MOJTYYEHHBIX NMPH U3YYEHUHU HOBEJICHUEM

ACATCIIBbHOCTHU, HaBbIKAMU
paszpeleHus mpoodeM;
CITOCOOHOCTDH M TOTOBHOCTH K

Pa3INYHbBIX YU€OHBIX MPEIMETOB
JUISL peLIEHUs IPAKTUYECKUX
3a1ad4;

00ydJaronmxcs Bo
BpeMs 3aHATUH,
CaMOCTOSITENbHOI (B

CaMOCTOSITEIbBHOMY ITOMCKY - yMeHue paboTath C TOM YHCIIE
METOJIOB PEUIeHMSI IPAKTUYECKUX | OOJIBIIUMU 00BEMaMU MIPOEKTHOM)
3aJa4, MPUMEHEHUIO Pa3IMUHbIX | HH(pOPMaLUY; JESTEIIBHOCTH;
METOJIOB MTO3HAHUS - YMEHHE CaMOCTOSITEIIbHO -  OIEHKa
OCYILECTBIIATH MOUCK, OTOOP, HaOJIroIeHus 3a
aHaJIU3 UH(OpMAaIINH B MOBEICHUEM
y4eOHHUKaX, CIIPAaBOYHUKAX, o0yyJaromuxcs Bo
HMHTEpHETE HEOOXOAUMOMN ISt BHEAYJUTOPHON
pelIeHNs] KOHKPETHON JESATEIbHOCTH
MPAaKTUYECKOU 3a]1a4u;
YMEHHE pelaTh NpoosieMbl
y4eOHOW HaINpaBIEHHOCTH
M 4. '0TOBHOCTB U CITOCOOHOCTD | — [IpOSIBJICHUE TOTOBHOCTU K | —  OLICHKa
K CaMOCTOSITEIbHON CaMOCTOSTEIbHOM HalIo1eHus 3a
MH(POPMAIIMOHHO- nH(}OPMALIMOHHO- MIOBEACHUEM

MMO3HABATEILHON JICSTCIbHOCTH,
BJIAJICHUE HABBIKAMH IOJIYYEHUS

MO3HAaBaTeIbLHOMI ACATCIIBHOCTH,;

0o0ydJaronmxcs BO
BpeMs 3aHATUH,
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He00X0AUMOM nHpOpMALIUU U3

- YMEHHE OCYLIECTBIIATh

CaMOCTOSTENIbHOH (B

CJIOBapeP'I Pa3HBIX THUIIOB, YMCHHC I/IH(bOpMaI_[I/IOHHHﬁ TOUCK, c6op U | TOM 4YHCIIC
OPHUCHTHPOBATHCA B PA3JIMIHBIX BBIACIICHUC CyanCTBGHHOfI HpOGKTHOfI)
MCTOYHUKAX UH(POpMAIIHH, UH(OPMAIMY U3 Pa3IdYHBIX JeSATEIbHOCTH;
KPUTUYICCKN OLCHUBATD U UH(OPMAIIIOHHBIX HCTOYHHKOB —  OICHKa
UHTEPIPETUPOBATH HHPOPMALIHIO, | — yMeHHe paboTaTh ¢ HaOJI0IeHus 32
IIOJIY4aCMYI0 M3 pa3InYHbIX 0OJIBIIIMMH 00BbeMaMU IIOBCIACHHUEM
HMCTOYHUKOB UH(pOPMALIUH; o0y4arouuxcs Bo
BHEAYUTOPHOU
NeATEIbHOCTH
M 8. Bnajenue s3bIKOBBIMU - YMEHHE SICHO, JOTUYHO U —  OIICHKA
CPECTBAMU - YMEHHUE SCHO, TOYHO U3JIaraTh CBOIO TOUKY MPEJICTABICHUSA
JIOTMYHO ¥ TOYHO M3JIaraTh CBOIO | 3pEHHMS, UCIIOJIb30BATh SI3IKOBBIC | 00YYaIOIIUMHCS
TOYKY 3pPEHUs, UCIOJIb30BAThH CPEICTBA, aICKBAaTHBIC pe3yJibrara
aJICKBATHBIE A3BIKOBBIE CPEACTBA | 0OCYKIAaeMOM Mpobiieme; coOCTBEHHOM

- MIPOsIBJIEHUE
LIE€JICHANIPABICHHOTO PA3BUTHUS

JEeSTENIbHOCTH (B
TOM YHCJIE IPOEKTA);

CBOUX KOMMYHI/IKaTI/IBHLIX — aHaJINn3
cnocoOHocTER BBICKA3bIBAHU M
M 9. Bianenue HaBbIKaMH - FOTOBHOCTb MCTIOJIb30BAHUS | — OI[EHKA

MO03HABATENBHON pedIeKCuu Kak
OCO3HAHUS COBEPIIACMBIX
JEHCTBHUI U MBICITUTENBHBIX
IIPOLIECCOB, UX PE3Y/IbTATOB U
OCHOBaHUH, TPaHHI] CBOETO
3HAHWS U HE3HAHUS, HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEJICTB
WX JIOCTHKEHUS

Pa3IMIHBbIX BUAOB
MO3HABATEIbLHOU ACATCIIbHOCTH
AJId pCUICHU A y‘~I€6HI)IX 3a1a4 1
CpCaCTB UX NOCTUKCHUA

HaAOJIFOICHUS 3a
oOyyaroluMucs npu
BBITIOJTHEHUH
yueOHBIX 3a7jaHuil (B
TOM YHCJI€ TPOEKTA);
— aHaNM3
BBICKa3bIBAaHUI

HpeIlMeTH])IX (KOMMyHI/IKaTHBHbIe, MO3HABATC/IbHBIC 1 PETYJISITUBHBIC YHUBEPCAJTBbHBLIC

yuyeOHbIe 1eliCTBHA)

IIpenmernblie (0a30BbIi YPOBEHB)

II1- chopmupoBaHHOCTH
MPEACTABICHUI O MaTeMaTHUKe
KaK 9aCTH MHUPOBOU KYJIbTYpPbI
Y MeCT€ MaTEMAaTUKH B
COBPEMEHHOM IMBWJIN3ALINH, O
criocobax ornucaHus Ha
MaTeMaTUYECKOM SI3bIKE
SIBJICHUH peabHOTO MUpa

— (hopMupoBaHHEe MPEICTABICHUN O
MaTeMaTHKe KaK YacTh MUPOBOM
KYJIbTYpbl 1 MECTE MAaTEMaTHKH B
COBPEMEHHOM IUBUIN3ALIUHU, O
croco0ax omucaHus Ha
MaTE€MaTUYECKOM S3bIKE SIBJIICHUM
peanbHOTO MUpPa

- OLICHKA
pE3yNbTaTOB
YCTHOTO OIIPOCa;
— OLIEHKa
pE3yJIbTaTOB
KOHTPOJIBHOU
paboTHI;

— OLIEHKa
pE3yJIbTaTOB
IIPOMEKYTOUHOU
aTTecTaluuu
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I12- chopmMupoBaHHOCTD
MPEACTaBICHUH O
MaTeMaTUYECKUX MOHATHIX
KaK O BaXKHEHIITNX

— (popMHpOBaHUE MPEICTABICHUHN O
MaTEMaTHYECKUX TMOHITHUAX KaK O
BOXHEHIINX MaTEMaTUYECKUX
MOJIETISIX, TO3BOJISIONINX OMHMCHIBATH

- OIIEHKA
pe3yNbTaToB
YCTHOTO OIIPOCa;
- OIICHKa

MaTeMaTUYECKUX MOJIEISX, Y U3y4aTh pa3HbIe MPOIECCH U pe3yJIbTaToB
MO3BOJISIFOIIMX OMKUCHIBATD U SBJICHUS; TOHUMAaHNE BO3MOKHOCTH | MaTeMaTH4eCKOIro
U3y4aTh pa3Hble IPOLIECCH] U AKCHOMAaTHYECKOTO MOCTPOCHUS JTUKTAHTA;
SIBJICHUSL; TIOHUMAaHHE MaTeMaTHYECKUX TEOPHit — OLIEHKa
BO3MOKHOCTHU pe3yJIbTaToB
aKCHOMaTHYECKOTO IPOMEKYTOUHOM
MMOCTPOCHHUSI MATEMaTHYECKUX aTTecTaluu
Teopui

I13- Bagenue merogamMu — OBJIaZICHHE METOJIaMU - OLICHKA
JI0Ka3aTeNIbCTB U AITOPUTMOB | JIOKA3aTENbCTB U aJlTOPUTMOB pe3yJIbTaToB

peuiCHusd, YMCHHUC UX
IIPpUMCHATD, ITPOBOJAUTDL
A0Ka3aTCJIbHBIC paCCYKACHUA
B XOJI€ pCLICHUA 3aaa4

peuiCHus, YMCHHUEC UX ITPUMCHATD,
IMPpOBOANTH AOKA3aTCIbHbLIC
pacCyxacHus B X0A€ PCHICHUA 3a1a4

YCTHOT'O OIIPOCa;
— OLICHKA
pe3yJIbTaToB
KOHTPOJILHOU
paboTHI;
-OLICHKa
pe3yJIbTaToB
MaTeMaTHYeCKOro
JUKTaHTa;

— OLICHKA
pe3yJIbTaToB
POMEKYTOUHOMN
aTTecTaluu

I14- Bnanenue cTaHgapTHHIMU
IpUeMaMu peLIEHUs
palMOHAIBHBIX U

— OBJIAICHUEC CTaHAAPTHBIMU
pueMaMu peliCHUd palluOHAJIbHBIX
N UppalluOHAJIIBHBIX, ITIOKAa3aTCJIbHBIX,

- OIICHKA
pe3ynbTaToB
YCTHOTO OTIPOCa;

WpPaLMOHAIIBHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX — OLICHKA
MOKa3aTeJIbHbIX, CTETICHHBIX, YpPaBHEHUI U HEPABEHCTB, UX pe3yJIbTaTOB
TPUTOHOMETPUUYECKUX CHCTEM; UCIIOJIb30BaHUE TOTOBBIX KOHTPOJIbHOU
YPaBHEHUI U HEPABEHCTB, UX | KOMIBIOTEPHBIX IPOTPAMM, B TOM padoThI;

CUCTEM; UCIIOJIb30BaHUE YUCJIE U IOUMCKA IIYTH PELIEHUS U | — OLICHKA
TOTOBBIX KOMITBIOTEPHBIX WJUTIOCTPALIMY PEIIEHUS YPAaBHEHUN | PE3YJbTATOB
MpOrpamm, B TOM YUCIIE IS Y HEPABEHCTB IIPOMEXYTOUHOU
MOWCKA ITYTH PEUICHUS 1 aTTeCcTalu
WUTIOCTPALMU PELIEHUS

YpPaBHEHU U HEPABEHCTB

IIS - chpopmupoBaHHOCTH — ¢opMHUpOBaHKE TIPEJICTABICHUI 00 | - OIICHKA
MPEACTaBICHUI 00 OCHOBHBIX | OCHOBHBIX TMOHSTHSIX, UJIEAX U pe3yJIbTaToOB

IIOHATHUAX, UACIAX U METOJaX
MaAaTEMAaTHYCCKOro aHajln3a

METOdaX MAaTEMATHYCCKOT'O aHaJIn3a

YCTHOTO OIIpOCa;
— OLICHKA
pE3yJIbTaTOB
KOHTPOJIBHOM
paboTsI;

— OLICHKA
pe3yJIbTaTOB
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MIPOMEKYTOUHOU

arrecrauuu
116 - BJIaACHUEC OCHOBHBIMU — OBJIaICHHUC OCHOBHBIMHU IIOHATUAMMH | - OICHKA
INOHATHUAMH O IINIOCKHUX U O IUIOCKUX U IIPOCTPAHCTBCHHBIX PE3YIBTATOB

MPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX PUrypax, ux

reoMeTpuuecKux purypax, ux
OCHOBHBIX CBOWCTBAX;

YCTHOTO OIPOCa;
- OIICHKA

OCHOBHBIX CBOMCTBAX; c(hOpMUPOBAHHOCTH YMEHUS pe3yIabTaTOB
c(hOpPMUPOBAHHOCTb YMEHUS pacro3HaBaTh Ha YepTekKax, MOJACIAX | MATEMATHIECKOTO
pacrno3HaBaTh Ha YepTexax, U B pEAIbHOM MHUPE F€OMETPUUYECKHUE | IUKTAHTA;
MOJICIISIX U B PEATbHOM MHPE (buUryphl; IpUMEHEHUE U3YUCHHBIX - OLICHKA
reoMeTpuueckue QUrypsl; CBOMCTB reOMeTpUIECKHUX (HUTYp U pe3yabTaToOB
MIPUMEHEHHUE U3y4EHHBIX bopMyI s pelIeHus KOHTPOJIbHOM
CBOMCTB r€OMETPUUYECKHUX FeOMETPUUYECKHX 3a/1a4 U 33]1a4 C paboThI

buryp u Gopmyn Ui pelIeHUs | MPAKTUYECKUM COJEPKaHUEM — OLIEHKa
F€OMETPUYECKUX 3a/1a4 U pe3yabTaToOB
3a/1a4 C MPAKTUICCKUM POMEKYTOUHOM
coJiepKaHUuEM aTTecTaluu

M7 - chopmupoBaHHOCTH — (opMHUPOBAHHE TIPEIICTABICHHUIA O - OIICHKA
MPEACTABJICHUH O MPoIeccax U | Mpoleccax M sIBJICHUSAX, UMCIOIITIX pe3yJIbTaToB

SIBJICHUSIX, UMEIOIIINX
BEPOATHOCTHBIN XapakTep, O

BEPOSITHOCTHBIN XapaKkTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B

YCTHOTO OIIPOCa;
— OIICHKA

CTaTUCTUYECKUX pearbHOM MHpE, 00 OCHOBHBIX pe3yabpTaToB
3aKOHOMEPHOCTSX B PEAIbHOM | IIOHATHUAX 3JIEMEHTAPHON Teopun KOHTPOJIBHON
MHUpE, 00 OCHOBHBIX MOHATUSIX | BEPOSATHOCTEN; YMEHUN HAXOOUTh U | pabOTHI;
3JIEMEHTapPHOU TEOPUH OLICHUBATh BEPOSATHOCTH — OLICHKA
BEPOSITHOCTEM; YMEHUM HaCTYIUICHUs COOBITUH B pE3yNbTaTOB
HaxOJIUTh U OLICHUBATH MIPOCTEUIINX TPAKTUYECKHUX MIPOMEKYTOUHON
BEPOSATHOCTH HACTYIIJICHUS CUTYyalUsAX U OCHOBHBIC aTTecTanuu
COOBITHUH B MPOCTEHIINX XapaKTEPUCTUKH CIy4alHBIX

MIPAKTUYECKUX CUTYyaLUAX U BEIINYUH

OCHOBHBIE XapaKTEPUCTUKH

CIIy4alHBIX BEJINYUH

I18 - BnageHue HaBBIKAMH — OBJIQ/ICHUE HABBIKAMU - OLIEHKA
HCIIOJIb30BaHUS TOTOBBIX UCIIOJIb30BaHUs TOTOBBIX pE3yNbTaTOB

KOMITBIOTEPHBIX IIPOrPaMM
IIpU PELICHUH 3a1a4

KOMITBIOTEPHBIX IIPOTPAMM IPH
peLIeHuy 3a1a4

YCTHOTO OIIPOCa;
— OLIEHKa
pE3yJIbTaTOB
KOHTPOJIBHOU
paboTHI;

— OLIEHKa
pE3yJIbTaTOB
IIPOMEKYTOUHOU
aTTecTaluuu

IIpenmernsble (yriy0JeHHbIN Kypc)
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9 - chopmupoBaHHOCTH | - POpPMUPOBAHUE MTPENICTABICHHUH O - OLICHKA
MIpe/ICTaBICHUM 0 | HeOOXOIMMOCTH JIOKA3aTeNbCTB IIPU | PE3YJIbTATOB
HE00X0TMMOCTH 000CHOBaHUM MATEMAaTHUYECKUX YCTHOTO OIPOCa;
JI0Ka3aTeNbCTB IIpH | YTBEP>KIACHHUM U POJIM AaKCHOMATUKHU B | — OLIEHKA
000CHOBaHUU MIPOBEICHUU JI€TYKTUBHBIX pe3yabTaToOB
MaTeMaTHYeCKHUX paccyxaeHui KOHTPOJIbHOM
YTBEP)KICHUN u poiu paboTsr;
AKCUOMATUKU B TMPOBEICHUU — OLIEHKa
JEMYKTUBHBIX PacCYKICHUM; pe3yIabTaTOB
MIPOMEKYTOUHOM
aTTecTaluu
10 - chopmupoBaHHOCTH | - hopMUpPOBaAHUE TOHATHHHOTO - OLICHKa
MOHATUWHOIO  afmapaTa 10 | arnmapara o OCHOBHBIM paszjieiam pe3yabTaToOB

OCHOBHBIM pasfcjiaM Kypca

KypcCa MaTEMAaTHuKH, 3HAHUM

YCTHOTI'O OIIpOCa,

MaTeMaTHKU; 3HaHUI | OCHOBHBIX TeopeM, (hopMys 1 — OLIEHKa
OCHOBHBIX TeopeM, (opMyn U | yMEHHs UX IPUMEHATh; YMEHUS pE3yJIbTAaTOB
YMEHHUS ux IIPUMEHSTD; | I0Ka3bIBaTh TEOPEMBI M HAXOJIUTh KOHTPOJIbHOMN
YMEHUS JI0Ka3blBaTh TEOPEMBI | HECTaHIAPTHBIE CIIOCOOBI peIIeHUs paboThI;
U HaxoAWThb HECTaHJApTHbIE | 3a7au — OLIEHKa
Croco0bl pelIeHus 3a1ay; pE3yJIbTAaTOB
IIPOMEKYTOUYHON
aTTecTaluu
11 - chopmMupoBaHHOCTH | -POPMHPOBAHUE YMEHHUIA - OLIEHKa
YMEHUH MOJIEJIMPOBAaTh | MOJEIUPOBATh PEAJIbHBIE CUTYyallUH, | PE3YyJIbTaTOB
peaJibHbIe CUTYyalluH, | UCCIEA0BAaTh NOCTPOCHHBIE MO, | YCTHOT'O OIIPOCa;
HCCIIEI0BATh IIOCTPOCHHBIE | HHTEPIIPETUPOBATH MOJIYYEHHBIN — OLIEHKa
MOJIENIM,  MHTEPIPETUPOBATH | PE3yIbTaT pE3yJIBTaTOB
MOJTyYECHHBIN pPE3yNbTaT; KOHTPOJIBHOM
paboThI;
- — OLIEHKa
pE3yJIBTaTOB
MIPOMEKYTOUHON
aTTecTaluu
M12 - cdhopmupoBaHHOCTS | - hopMHpOBaHHE YMEHUI - OLIEHKA
YMEHUH MOJIEJIMPOBATh | MOJEIUPOBATh PEAJIbHBIE CUTYallH, | PE3YJIbTaTOB
peasibHbIe CUTYyalluH, | UCCIEA0BAaTh NOCTPOCHHBIE MOJIENIH, | YCTHOTO OIPOCa;
HCCIIEI0BATh IIOCTPOCHHBIE | HHTEPIIPETUPOBATH MOJIYYEHHBIN — OLIEHKa
MOJIETI,  UHTEPHPETUPOBATH | PE3yIbTaT pe3yNbTaToB
MIOJIYYEHHBIN PE3yJIbTaT; IIPOMEXYTOUYHON
aTTecTaluu
I113 - BnageHue yMEHUSAMHU | - OBJIAJEHUE YMEHUSMHU COCTABIEHUS | - OLIEHKA
COCTaBJICHUS] BEPOSITHOCTHBIX | BEPOSTHOCTHBIX MOJIENIEH 10 pe3yNbTaToB

MOJIEJIEN IO YCIIOBHIO 3a/1a4U U
BBIYUCIICHUA BEPOATHOCTHU
HACTYIIJICHUSI COOBITUH, B TOM
quclie ¢ MpUMeHeHueM (popmy
KOMOMHATOPUKHA ¥ OCHOBHBIX
TEOPEM TEOPUH BEPOSITHOCTEW;

YCIJIOBHIO 33/1a4U U BBIUUCIICHUS
BEPOSITHOCTH HACTYIIJICHUSI COOBITHH,
B TOM YHCJI€ C TPUMEHEHUEM
bopMya KOMOMHATOPUKHU U
OCHOBHBIX TEOPEM TEOPUH
BEPOATHOCTEM; NCCIIETIOBAHUS

YCTHOTO OIIpOCa;
— OLICHKA
pe3yJIbTaTOB
KOHTPOJIBHOM
paboThI;
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UCCIIEIOBaHHUS
BEJIMYHMH
pacnpeieieHuo.

CIIy4alHBIX

10

ux

CITyY9aifHBIX BETUYHH 10 UX
pacrpezesieHUIo

- — OLIEHKa
pe3yJIbTaTOB
IIPOMEKYTOYHOU
aTTecTaluu
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