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1. TACIIOPT PABOYEH IMMPOTI'PAMMBbBI YYEBHOM JUCIHUITIJIAHBI
B/1.04 MATEMATHUKA: AJITEBPA, HAUYAJIA MATEMATHYECKOI'O
AHAJIU3A, TEOMETPUSA

1.1 Oba1acTh NPpUMEHEHUsI IPOTPAMMbI

Pabouass mporpamma yueGHOM aucuuminHbl sBisercs dactbio [ITICC3 mo
cnenpanbHocT  08.02.01. «CTpouTeNnbCTBO | JKCIUTyaTalds 3JaHUA U
COOPYKECHUI

Pazpabotana B coorBerctBuu ¢ ®I'OC COO.
1.2. Mecto y4eOHOII AUCHUIIMHBI B CTPYKType MNPOTPaMMBbI IMOATOTOBKHU
cnenuanuctoB cpeanero 3BeHa (IIIICC3): nucuuminHa BXOAUT B 0a30BBIC
JTUCLMILTMHBI 00111€00pa30BaTeIbHON OATOTOBKH
1.3 Heablw AUCUUIIIMHBI sBISETCS (GOPMUPOBAHHWE Yy OOyYaromuxcs
TEOPETUUECKNX 3HAHUN W TMPAKTUYECKUX YMEHUHW B O0JaCTH MaTEMaTUKHU:
anreOpbl, Ha4Yajla MaTEMAaTUYECKOTO aHAIN3a, TEOMETPHUH.

3axauu:

(¢opMupoBaHue mNpeACTABJEHUII O MaTeMaTHKE KaK YHHUBEPCAIbHOM
A3bIKE€ HAYKH, CPEJICTBE MOJEIMPOBAHUS SBJICHHM U IMPOIECCOB, 00 HAEIX U
METOJIaX MaTeMaTHKH;

pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOI'O BOOOpPaKEHUS,
ANTOPUTMHYECKOW  KYJIbTYpbl, KPHTHYHOCTH MBIIUICHUS Ha  YPOBHE,
HeoOXonuMoM Uit Oyayimied mpodeCCHOHAIBHOW — ACSATENbHOCTH, IS
POJOJDKEHUsT 00pa30BaHMs U CaMO0Opa30BaHUS;

OBJIaJleHHEe  MAaTeMATHYeCKMMHM  3HAHMSAMM U YMEHHSIMHU,
HEOOXONMMMBIMA B  TIOBCEAHCBHOW JKM3HHW, [UJII HM3YyYCHHS  CMEKHBIX
€CTECTBEHHOHAYYHbIX JIUCUUIUIMH Ha 0a30BOM YypOBHE U JAUCIUIUIMH
npo¢eCCUOHANILHOTO ITMKJIA, IS TOJIydeHUs oOpa3oBaHUs B 00JacTsAX, HE
TpeOyIOMHUX YriIyOJIeHHON MaTeMaTH4eCKON MOITOTOBKY;

BOCIMTAHME CPEICTBAMH MATEMATUKH KYyJbTYpPbl JUYHOCTH, TOHUMAaHUS

3HAYUMOCTH MATCMATHUKHN IJIS1 HAYYHO-TCXHHUYCCKOI'O IMPOrpecca, OTHOUICHUSA K
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MaTe€MaTUKe KaK K 4acTH OOIIEYeIOBEYECKONW KYJIbTYphl 4Yepe3 3HAKOMCTBO C
HWCTOPUEN Pa3BUTHS MATEMATUKH, YBOTIOLIMEN MATEMATUYECKUX UJIEH;

o0ecrieyenne CcQOPMUPOBAHHOCTH TIPEJICTABICHUNA O COIHUAIBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKUX (DAKTOpPAX CTAHOBIICHUS MaTeMaTHKU;

o0ecneyenne cHOPMUPOBAHHOCTU JIOTUYECKOTO, aJTOPUTMHUUYECKOTO U
MaTeMaTHYECKOr0 MBIIIJICHNUS;

o0ecriedyeHne CHOPMHUPOBAHHOCTH YMEHUU MPUMEHATH IOJYyYECHHbIE
3HAHUA MPU PEUICHUN PA3JIMYHbBIX 33]1a4;

o0ecneyenne cHOPMUPOBAHHOCTU MPEJCTABICHUN O MaTeMaTUKE Kak
4acTH  OOIICUETIOBEYECKON  KYJNbTYpbl, YHUBEpPCAJBLHOM SI3bIKE HAYKH,

ITO3BOJIAIOIICM OIIMCBIBATD U N3Yy4aTh PCAJIbHBIC IIPOLCCCHI U SABJICHHA.

B pe3yabTare oCBOeHHSI MCHMILIMHBI O0Y4YAIOIIUHCH J0JIKEH
3HATH/TIOHUMATH:

— 3HAUEHUE MATEeMAaTHUYECKON HAYKH JUTsl pEIICHHS 3a/1a4, BOSHUKAIOIIUX B TEOPUU
U TPaKkTUKE; HIMPOTY M B TO K€ BpEMS OrPAaHUYEHHOCTb INPUMEHEHHUS
MaTEeMaTHYECKUX METOJIOB K aHAJIN3Y U MCCIEAOBAHUIO MPOIIECCOB U SIBJICHUN B
MPUPOJE U OOIIECTBE;

— 3HAUEHHUE MPAKTUKU M BOMPOCOB, BO3HMUKAIOUIMX B CaMOW MaTeMmaTuke mJis
dopMupOBaHHA W PaA3BUTUA MATEMATHUECKONW HAayKd; HUCTOPHIO Pa3BUTHS
MOHSTHS YHCIIAa, CO3JaHUS MaTeMaTUYeCKOTO aHajin3a, BO3HUKHOBEHUS U
pa3BUTHUS TEOMETPUH;

— YHHUBEpPCAJIbHBIA XapaKTep 3aKOHOB JOTHMKH MAaTEeMAaTHUYECKUX PACCYX ACHUU, X
IPUMEHUMOCTH BO BCEX 00JIACTSIX UEIOBEUECKOU JIEATEIHHOCTH;

— BEPOSITHOCTHBIN XapaKTep pa3INYHbIX MPOIIECCOB OKPYKAIOIIETO MUPA.

B pe3yabTare ocBOeHMS TUCHMILIMHBI 00y4alOUIUiCs J0KEH YMeETh:
— BBINOJIHATh apudMeTHdYecKue JEHCTBUS HAJ YHUCIaMH, CcOoYeTas YCTHbIE WU

IIHUCBbMCHHBIC IIPUCMBI; HAXOJIHUTb HpI/I6JII/DKeHHI>Ie 3Ha4YCHHUA BCJIHMYHNH U



NOTPENIHOCTA BBIUMCICHUN (a0COJIIOTHAsT W OTHOCHUTENbHAs); CpaBHUBATDH
YUCJIOBBIE BBIPAKECHUS;

— HAXOAWTh 3HAYEHUA KOPHS, CTENeHH, Jorapudma, TPUTOHOMETPUUECKHUX
BBIPDAKEHU HA OCHOBE OIPEACNICHUS, UCIOJb3ys] MpPU HEOOXOJUMOCTH
WHCTPYMEHTAJIBHBIE CPEJCTBA; IOJIb30BATHCA MPUOIMIKEHHOW OLIEHKON MpH
NPaKTUYECKUX pacyeTax;

— BBITIOJHATH MPE0OpPa30BaHUs BBIPAKCHUH, TPUMEHSST (OPMYIIBI, CBI3aHHBIE CO
CBOMCTBaMH CTENeHe, JorapuMoB, TPUTOHOMETPUIECKUX (DYHKIIUH.

Hcnonb3oBaTh NpHOOpPEeTEeHHbICe 3HAHMA W YMEHHA B MNPAKTHYECKOH
NAeSITeJIbHOCTH U MIOBCEIHEBHOM KM3HU:

— JIJIsl IPAKTUYECKUX pacyeToB No (opmysam, BKIOYas (OpMyJibl, CoaepKallne
CTENIEHU, PAJUKaJIbI, JJOrapu(PMbl U TPUTOHOMETPUYECKUE QYHKIIUU, UCTIONb3YS
Ipy HEOOXOUMOCTH CIIPABOYHBIE MAaTEPHUAIIbI U MPOCTEHIIINE BEIYUCIUTEIbHBIC
YCTPOMCTBA.

DOyHKUUM U TpaduKu
B pe3ynbraTe 0CBOCHUS TUCHUILUIMHBI 00yYarOITUNCS TOKEH YMETh:

— BBIYUCHATH 3HaueHUWE (QYHKIUUA TIO0 3aJaHHOMY 3HAYEHUIO apryMeHTa Mpu
Pa3IMYHBIX criocobax 3aaaHus GyHKIINU;

— OIpEeAeNATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKUWMN, WIUTFOCTPUPOBATH MX HA
rpadukax;

— CTpOUTh TpaduKu U3YYCHHBIX (QYHKIHM, WUIIOCTPUPOBATh MO Tpaduky
CBOMCTBA AJIEMEHTAPHBIX (PYHKITUH;

— HCMOJB30BATh MOHATHE (PYHKUMU [JIs1 ONMMCAHWS W aHajiu3a 3aBUCHUMOCTEH

BCJINYHH.

Hcnoan3oBaTh npuodpeTeHHbIEe 3HAHUS W YMEHHUSI B NMPAKTHYECKOI
NesiITeIbHOCTH U MIOBCETHEBHOM KM3HU:
— I OMHCAaHWS C TIOMOIIbI0  (PYHKIIUH  Pa3IMYHBIX  3aBUCHUMOCTEH,
MPEICTABJICHUS HX TpardecKku, HHTepIIpeTaIuu rpaduKoB.

Havana MmareMmaTn4yeckoro aHajimu3a



B pe3ynbpraTe 0CBOEHUS NUCHUIUIMHBI O0YYaIOLIUICs TOJKEH YMETh!

— HaxOJUTh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIIHI;

— HCII0JIB30BATh MPOU3BOJHYIO JJISl M3YYEHUs CBOMCTB (DYHKUUH U HOCTPOEHUS
rpaduKoOB;

— NPUMEHATh MPOU3BOJHYIO Ui TPOBEACHHS MPHUOIMKEHHBIX BBIYUCICHUH,
pemiath 3aJadd MPUKIAJHOTO XapakTepa Ha HaXO0XACHUE HauOOJIBIIErO0 M
HAaUMEHBIIIErO 3HA4CHMS,

— BBIYHCIIATH B MPOCTEHIIMX CIy4yasX IUIOMAAd U OOBEMBI C HCIOJIb30BAHUEM
ONPENIEIICHHOTO UHTErPAJIa;

Hcnoab3oBaTs npuodpeTeHHBbIC 3HAHUS W YMEHUSI B NPAKTHYEeCKOM
AeSTeJJbHOCTH M NOBCEIHEBHOM KU3HHU:

— pEUIeHWS NPUKIAAHBIX 3a1a4, B TOM YHCIE COIMAIbHO-D)KOHOMHYECKUX H
¢usnyeckux, Ha HaWOOJBIINE W HAUMEHbIIME 3HAUYCHUS, Ha HaXOXKICHHE
CKOpPOCTH U YCKOPEHHUS.

YpaBHeHMs U HEPABEHCTBA

B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI O0YYaIOLIUIICs TOJKEH YMETh:

— peuarb palrOHAIIbHBIE, ITOKA3aTEIIbHBIE, Jgorapu(pMuyeCcKue,
TPUTOHOMETPUYECKNE YPABHEHUS, CBOAAIIMECA K JIMHEMHBIM M KBAaJpPAaTHBIM, a
TaK)K€ aHAJIOTMYHBIEC HEPABEHCTBA U CUCTEMBI,

— HCHOJB30BaTh rpaMuecKuil METO/l pEUICHUSI YPAaBHEHUI 1 HEPABEHCTB;

— n300paxkaTh HA KOOPJAMHATHOM MJIOCKOCTU PEIICHUs] YpaBHEHUN, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMY;

— COCTaBJIATH M PEelIaTh YPAaBHEHUS U HEPABEHCTBA, CBA3BIBAIOLINME HEHU3BECTHBIC

BCJINYHWHBI B TCKCTOBBIX (B TOM 4HUCJIC HpI/IKJIaJIHBIX) 3agadax.

Hcnoab3oBath npuodpeTeHHbIe 3HAHUS W YMEHHUSI B NPaAKTHYECKOM
NeATeJbHOCTH M NOBCEAHEBHOM KU3HU:
— JUIA IOCTPOEHUS U UCCIIEIOBAHUS ITPOCTENIIINX MATEMATHUECKUX MOJIEIIEH.
KomOunaTopuka, CTAaTUCTHKA M TEOPHUSI BEPOATHOCTEH

B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI O0YYaIOUIUIICs TOJKEH YMETh:



— pemath npocTedime KOMOMHATOpPHBIE 3a7jaud METOIOM Iepedopa, a Takke ¢
MCIIOJIb30BAaHUEM H3BECTHBIX (DOPMYJT;
— BBIYUCIIATH B IPOCTEUIIUX CITy4asiXx BEPOSITHOCTU COOBITHI Ha OCHOBE MOJICUETa
YUCJIa UCXOJIOB.
Hcnoab3oBath npuodpeTeHHbIEe 3HAHUS U YMEHUSI B NMPAKTHYeCKOM
NAeSITeJIbHOCTH U NOBCEIHEBHOM KM3HU:
— JIJI aHaJM3a peabHbIX YHUCIIOBBIX JAHHBIX, IPEACTABICHHBIX B BUJIC IUATPAMM,
rpadukos;
— aHaJn3a UHPOPMALIMK CTATUCTUYECKOTO XapaKTepa.
I'eomerpusn

B pe3yabTaTe 0OCBOCHUSA TUCHUIIJIMHDBI oﬁyqamumﬁcsl HOJIZKEH YMETb:

pacno3HaBaTh Ha YepTEKaX U MOJEISIX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH

TPEXMEPHBIE OOBEKTHI C UX OMHUCAHUSAMU, U300PAKEHUIMU;

— OINMCBIBATh B3aMMHOE PACIIOJIOKEHUE IMPSAMBIX U INIOCKOCTEW B IPOCTPAHCTBE,
apryMEHTUPOBATh CBOM CYXACHHUS 00 TOM PacCOJIOKEHUY;

— aHaJM3UpPOBaTh B MPOCTEHIIMX CIydyasx B3aUMHOE PACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

— n300paxkaTh OCHOBHbIE MHOTOTPAHHUKH M KPYTJIbI€ TeJa; BBINOJIHATh YEPTEKU
10 YCJIOBUSIM 3a/1ad;

— CTPOUTH NpOCTeHIINe ceueHus: Kyoa, Ipu3Mbl, TUPAMU/IbL;

— peuwars IUIAHUMETPUYECKUE U IPOCTEUIINE CTEPEOMETPUYECKHE 3aJayd Ha
HAaXO0XKJIEHUE T€OMETPUUYECKUX BEJIMYMH (AJIMH, YTJIO0B, IUIOMIAIeld, 00bEMOB);

— WCIIOJIB30BATh NPHU PELIEHWH CTEPEOMETPUYECKHMX 3a1ad IJIAHUMETPUUECKUE
(haKThl ¥ METO/IBI;

— TIPOBOJUTH JI0KA3aTEIIbHBIE PACCYKIEHUS B XOE PEIICHUS 3a/1a4.

Hcnoab3oBaTh NPUOOPETEéHHDBIC 3HAHUS M YMEHUS B IPAKTHYECKOI

AesITeJIbHOCTH M MOBCEJAHEBHOM KU3HHU

- IS UCCIIeIOBaHMs (MOICIMPOBAHMS) HECIIOKHBIX MTPAKTUUECKUX CUTYyaIlui Ha

OCHOBE M3Y4YEHHBIX (POPMYII U CBOMCTB (Uryp;



- BBIUYHCJICHHS 00BEMOB U HJIOIII&IIGI\/’I HOB@pXHOCTCﬁ IMPOCTPAHCTBCHHBIX TCJI ITPH
PEIICHUN ITPAKTUYCCKHUX 3aaa4, UCITIOJIb3Y: IPpU H606XOI[I/IMOCTI/I CIIpaBOYHHKU U

BBIYHCJIINTCIIBHBIC YCTpOﬁCTBa.
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B pe3yiabTare OCBOCHHUA AUCHUILIMHBL Y 06yqa10meroc;l JOJIDKHBI

(bopMHPOBATHCS CIEAYIONINE KOMIICTCHITHH:

Kon HaumeHnoBanne KOMIIETEHIIUNA
OK 1.

Bri0upate ciocoOs! perieHns 3aaa4 npodeccuoHaIbHON e TebHOCTH

IPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM;
OK 2.

Ocy1iecTBIATh TOWCK, aHATHM3 U HHTEPIPETANi0 HHPOpMALUU, HEOOXOIUMOMA

JUIs BBIITOJIHEHMSI 33]1a4 IPOeCcCHOHATIbHOMN IS TEIbHOCTH;
OK 3.

[TmanupoBaTh U peann30BbIBaTH COOCTBEHHOE MPOPECCHOHATBFHOE M TMYHOCTHOE
pa3BUTHE;

OK 4. PaboTath B KOJIIIEKTHBE U KOMaHA€e, 3P PEeKTUBHO B3aUMOECHCTBOBATh C KOJUIEIaMH,
PYKOBOACTBOM, KJIIMEHTAMU
OK 5.

OcCy1ecTBIATh YCTHYIO U IMCbMEHHYIO KOMMYHHUKALMIO HA TOCYJapCTBEHHOM
a3bike Poccuiickoit denepaiuu ¢ yueToM 0COOEHHOCTEN COIMAIBHOTO U KYJIbTYPHOIO
KOHTEKCTa;

OK 6.

[IposBIATE Irpa’kIaHCKO-ITATPUOTHYECKYIO MO3ULUIO, IEMOHCTPUPOBATH

OCO3HAHHOE MOBE/ICHUE HAa OCHOBE TPAJAMIIMOHHBIX 00II€YeIOBEYECKHX [ICHHOCTEH;
OK 7.

ConelicTBOBaTh COXPAHEHUIO OKPYXKAIOILEH CPEIbl, PECYPCOCOEPEKEHUIO,

3¢ (EKTUBHO AEWCTBOBAThH B UPE3BBIYANHBIX CUTYALIUSX;
OK 8.

Ncnonb3oBath cpeicTBa GU3NUECKON KYIbTYPHI AJI1 COXPAHEHUSI U YKPETIJICHUS
3J10pOBbsI B ITpoLECCE MTPOPECCUOHANBHON EATEIbHOCTH U TOAEPKAHUS
HE00X0/IMMOr0 YpOBHS (PM3NYECKOH MOATOTOBIEHHOCTH;

OK 9.

Hcnonb3oBath HH(OPMALIMOHHBIE TEXHOJIOTUU B IPOGECCHOHATBHON

JESITEIIbHOCTH;
OK.10.

[Tonp3oBatbes nMpodeccrnoHabHOM TOKyMEHTaluel Ha TOCyAapCTBEHHOM U

WHOCTPaHHOM SI3bIKaXx;
OK 11.

Hcnonb3oBath 3HaHUA 110 (PUHAHCOBOM rPaMOTHOCTH, IMJIAHUPOBAThH
pEINPUHIMATENbCKYIO IEATEIbHOCTh B TPOo(ecCHOHANBbHOM chepe.
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PE3VJIbTATBI OCBOEHMS YYEBHOUW JUCLIUIUINHBI
Ocsoenue coxepkanus yueonoi mucrumuinasl «bJ[.04 Maremaruka: anreopa,

HadajJla MaTreMaTHUYCCKOI'o aHalin3a, I'COMCTPHUS» obecrneunBaeT JOCTHIKCHHUC

CTYJIEHTaMHU CIEAYIOIIUX Pe3yIbTATOB:

- JIMYHOCTHBIX:
c(hOpMHUPOBAHHOCTH MPECTABICHUN O MAaTEMAaTUKE KaK YHUBEPCATLHOM SI3bIKE
HayKH, CPEACTBE MOJICTIUPOBAHMUS SABICHUN U MPOIIECCOB, UIESIX U METOJIaX Ma-
TEMAaTUKHU;

MOHMMAaHUE 3HAYMMOCTH MaTeMaTHKU ISl HAYYHO-TEXHUYECKOro IMporpecca,
chOpMUPOBAHHOCTh  OTHOIICHUSI K  MaTeMaTHMKe Kak K  4acTu
OOIIIEYeNIOBEYECKOM KYJIbTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUSA
MATEMATUKH, YBOJIOLIMEN MATEMATUYECKUX UJIEH;

pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TMPOCTPAHCTBEHHOTO BOOOpaXKeHUs,
QITOPUTMUYECKOW  KYJbTYpbl, KPUTUYHOCTH MBIIUICHUS HA  YpPOBHE,
HEOOXoaUMOM it Oyaymied  npodeCCHOHAIIBHOM — JIEITeNIbHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHMUs M CaMOOOPa30BaAHUS;

OBJIaJICHUE MAaTEMAaTUYECKUMU 3HAHUSIMU U YMEHHUSIMU, HEOOXOAUMBIMHU B TO-
BCEIHEBHOM KU3HH, JIJISI OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIUILINH
U JIUCUUIUIMH TPO(EeCCHOHANTBHOTO IUKIA, IS TOJydeHHs 0Opa3oBaHUS B
o0JacTsx, He TpeOyroUX yriayOJIeHHOW MaTeMaTUYeCKOW MOITOTOBKH;
TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHHIO, B TOM YHCIIE caMOOOpa30OBaHUIO,
Ha TIPOTSHKEHUU BCEU KU3HM, CO3HATEIILHOE OTHOIICHUE K HEMPEPHIBHOMY 00-
Pa30BaHUIO KaK YCJIOBHUIO YCIEIIHOW MpodeCCHOHATbHOW W OOIIEeCTBEHHOM
JEATEIIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEJIbHOM TBOPYECKOM M OTBETCTBEHHOMU
JEATEIIbHOCTH;

TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMU B
oOpa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIEI0BATEIBCKOM,

HpOCKTHOfI H JpYTUuX BUAAX ACATCIBbHOCTH,
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OTHOILIEHUE K MPO(ECCUOHAIBHON AESITEIbHOCTH KaK BO3MOXHOCTU Y4YacTHsl B
pEIIeHNH JUYHBIX, OOIIECTBEHHBIX, TOCYAApCTBEHHBIX, OOIIEHAI[MOHATIBHBIX
npoOJieM;

- MeTanpeIMeTHbIX:

YMEHHUE CaMOCTOSITEIBHO ONPEAEIIATH LEJIN ACSITEIBHOCTA U COCTABIIATH IUIAHbI
JESATEIIbHOCTH; CAMOCTOSATEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHU-
poBaTh  JEATEIBHOCTb; HCIIOJb30BAaTh BCE BO3MOXHBIE PECYpPCHl IS
JOCTUKEHUSI TIOCTABICHHBIX LElNed W peanu3aluu IUIAHOB JIE€ATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3IUYHBIX CUTYAIUIX;

YMEHUE TMPOAYKTHBHO OOWIATBCA M B3aMMOJIEHCTBOBATH B  IpoOIlECCe
COBMECTHOM JIECATEIIBHOCTH, YYWTHIBATh IO3UIMUU JAPYTHMX YYaCTHUKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3peliaTb KOH(IUKTHI;

BJA/JICHNE HaBbIKAMU  I[IO3HABATEIbHOM, Y4YEOHO-UCCIIEOBATENLCKOM U
IPOEKTHOM NeATEeIbHOCTH, HaBbIKaMH pa3pelieHus MpoOseM; COCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY MOUCKY METOAOB PEUICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJOB MO3HAHUS;

TOTOBHOCTh W CIIOCOOHOCTh K  CaMOCTOSITENIbHOM — MH(POPMAIMOHHO-
MO3HABATEJIbHOM  JIEATEIbHOCTH, BKJIIOYAash YMEHUE OpPUEHTUPOBATHCS B
pa3IMYHBIX ~ WMCTOYHUKAX  HMHPOpPMAIMM, KPUTUYECKHM  OLEHUBATh U
MHTEPHPETUPOBATH MHPOPMALIHIO, OJTYYaeMYIO U3 PA3IMYHBIX HCTOYHUKOB;
BJIQJICHUE S3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JJOTUYHO M TOYHO M3Jararb
CBOIO TOYKY 3PEHHSI, UCIIOIb30BATh aICKBATHBIE A3bIKOBBIE CPEICTBA;

BJIAJCHUE  HaBbIKAMU  MO3HABATEJIbHOM  pedIeKCMU  KaK  OCO3HaHUA
COBEPILIAEMBIX JEUCTBUM M MBICIUTENIBHBIX IPOLECCOB, MX PE3YJIbTATOB U
OCHOBAHM, TpaHUI] CBOETrO 3HAHUS U HE3HAHUS, HOBBIX MO3HABATEIbHBIX 3a/1a4
Y CPEJICTB ISl UX JOCTHIKEHHS,

LEJICYCTPEMIICHHOCTh B NMOMCKAX U MPUHATUU PEUICHHUH, COOOpa3UTEIBHOCTD U
UHTYUIIMS, PA3BUTOCTh POCTPAHCTBEHHBIX MPEACTABICHH; CIOCOOHOCTH BOC-
IPUHUMATh KPAacOTy U TAPMOHUIO MHPA;

¢ IIPCAMETHDBIX:
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cOpPMHUPOBAHHOCTh TMPEACTABICHUM O MaTreMaTHKe KaK 4YacTH MHUPOBOMU
KyJIbTypbl M MECT€ MaTeMaTUKH B COBPEMEHHOW LMBMIIHM3ALMH, CHOCO0ax
ONMCAHUSA SIBJICHUN PEATbHOIO MUPA HA MATEMATUYECKOM SI3BIKE;
c(OPMUPOBAHHOCTh MPEACTABICHUN O MaTEMaTHUYECKUX TOHATUAX Kak
BAKHEMIIMX MAaTEMATHYECKUX MOJEIISAX, IMO3BOJISIOIIMX ONKCHIBATH U U3Yy4YaThb
pa3HbI€ MPOLIECCHI U SIBJICHUS; MOHUMAHUE BO3MOXKHOCTH aKCMOMATHYECKOTO
ITIOCTPOCHUS MATEMATUYECKUX TEOPUH;

BJIAJICHUE METOJAMU JOKa3aTEIbCTB W QITOPUTMOB PEIICHUS, YMEHHE HX
IIPUMEHSATH, IPOBOAUTH JI0KA3aTEIIbHBIE PACCYKACHHUS B XOJE PELICHUS 3a/1a4;
BJIAJICHUE  CTAaHJAPTHBIMM  NPUEMAMHU  PEIIEHUS  PALMOHAIBHBIX U
VPpAalMOHAIBHBIX,  IIOKA3aTEIbHBIX,  CTEIEHHBIX, TPUTOHOMETPUUYECKUX
YPAaBHEHMM W  HEPABEHCTB, HX CHUCTEM; HCIIOJIb30BAaHUE  TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM, B TOM 4YHCIIE€ JUIA [OUCKA IIYyTU pELICHUS WU
WJUTIOCTPALUU PELICHUs YPAaBHEHUN U HEPABEHCTB;

c(OpPMHPOBAHHOCTh IPEACTABICHUI 00 OCHOBHBIX MOHATHUSIX MaTEMAaTUYECKOIO
aHalln3a U WX CBOMCTBAaX, BJIAJICHUE YMEHUEM XapaKTEpPU30BaTh IIOBEJICHUE
(GyHKUMNA, KCIONb30BAHUE TMOJYYEHHBIX 3HAHMM Il ONMCAHUS W aHalIu3a
pEaNIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMU IMIOHATHUAMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (UTrypax, MX OCHOBHBIX CBOMCTBAX; C(POPMHUPOBAHHOCTH
YMEHUSI pacro3HaBaTh T'€OMETpUYecKrue (PUrypbl Ha uyepTekax, MOJACNSIX U B
peaIbHOM MHUpE; MPUMEHEHHE M3YYCHHBIX CBOWCTB T€OMETPUYECKUX (PUryp u
bopMyn s peuieHuss FeOMETPUYECKMX 3ajlad MU 33aJady € NPaKTUYECKUM
COZIEP/KaHUEM;

c(hOpMHUPOBAHHOCTH MPEJICTABICHUI O MPOIECCaxX U SABJICHUSX, UMEIOIINUX BEPO-
ATHOCTHBIA XapakKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAlbHOM MHDE,
OCHOBHBIX TMOHSTUAX 3JIEMEHTAPHOW TEOPUHU BEPOATHOCTEW; YMEHUM HAXOIUTH
U OLICHMBaTh BEPOATHOCTHM HACTYIUIEHUS COOBITUA B  IPOCTEUIIUX
MIPAKTUYECKUX CUTYAIUAX U OCHOBHBIEC XapaKTEPUCTUKH CIIyYalHBIX BEJIUYMH;
BJIaJICHUE HABBIKAMHU MCIIOJIB30BAHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM IPH

PCUICHUHU 3aaa4.
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1.4. PexomeHayeMoe KOJUYECTBO YaCOB HA OCBOEHHE MMPOIrPAMMBI
AUCHHUTLINHBI:

MaKCUMaJbHOW yueOHOM Harpy3ku oOydaromierocst 231 yac, B TOM 4ucie:
00s13aTeIbHOM ayTUTOPHOM yueOHOM Harpy3Kku oOydarorierocs 224 yaca;

CaMOCTOATENIbHON paboThl 00yJaronierocs / 4acos.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0bemM y4eOHOW JUCHUNIMHBI U BBl Y4eOHOH padoThl

Bun yaeOHol paboTh O6bem
4acoB
MakcuMmainbHas yueOHast Harpyska (Bcero) 231
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 224
B TOM YHCJIE:
NPAKTHUECKHUE 3aHATUS 98
CamocrosiTenbHas paboTa o0yyatomerocs (BCero) 7
B TOM YHCJIE:
BHEAYJIUTOPHAs CaMOCTOSITEeNIbHAs paboTa MO MOJATOTOBKE K 7
YPOKYy: PpeIIeHHe JOMOJHUTENbHBIX 3aJad 10  TeMmaw,
MOJITOTOBKA COOOIIEHMI, MOArOTOBKA MPE3EHTALMM
[TpomexyTouHas arrectanus B popme sK3ameHa 6
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2.2. TemaTHUeCKHii IJIaH U COJIEPKaHNEe YUCOHON NUCHIUTITHHBI
bJ1.04 Maremaruka: anrebpa, Hadaia MATEMaTHIECKOTO aHAIN3a, TCOMETPUS

no crneunanbHOCTH 08.02.01. «CTpouTeNnbCTBO U AKCIUTyaTalsl 3JaHUN U COOPYKEHUID)

Ypo
Conep:kanue yueOHOr0 MaTepuaJia, JJabopaTopHbie U
HaumeHnoBaHue pa3jejioB U TeM NPaKTHYeCKue padoTbl, CAMOCTOATEIbHAs padoTa O6bem uacos | ooP
o0y4yaromuxcs, KypcoBasi pador (IpoeKT) :;3(:1
MaremaTtuka B mpoeCCUOHATIBHON JIEATEIbHOCTH 1 2
Baenerue JlabopaTopHbie pabOThI -
[IpakTuueckas pabora -
KoHntposibHas pabora -
CamocrosiTenbHas paboTa -
Paznen 1 Pa3BurHe noHATHS 0 YUCj€e (IOBTOPEHUE) 9 2
Tema 1.1 [ensie u pauvoHanbHble 4yucha. JICHCTBUTENBHBIE  4YMCIIA. 7 2
[{enbie, panMOHATBHBIC YKCIIA U [IpeoOpa3zoBaHre YUCIOBBIX U  aJIreOpanyeckux BbIpaKEHUHU.
JEeUCTBUTEIBHBIC YHCIIA. Ipubnusicennvie goluucieHus
IToBTOpEHHE
JlaGopatopHbie paboThI -
ITpakTruueckas pabora:
Kontponbnas pabora Ne 1 (Bx0/1HOM KOHTPOJIb) 2
CamocrosiTenpHas padoTa:
Pasznen 2 Kopuu, crenenu u 1orapupmsi 49
Tema 2. 1 Kopens n-oii crenienu u ero cBoiicTBa. CTENEHH C palliOHAIbHBIMU U 6 2

O00011IEHNE TOHATUS CTEIIEHA

JICHUCTBUTENBHBIMUA TOKA3aTeIsIMH, UX cBoicTBa. [IpeobpazoBanus
BBIPAXEHUU, COAEPKAIMX KOPHU U CTEIIEHHU.

Pemenne uppanvoHalbHbBIX ypaBHeHMM.. CreneHHas (yHKIus, €€
CBOMCTBA U rpaduKmu.
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JlaGopatopHbie pabOThI

[TpakTuaeckas padora: IIpeobpazoBanne BeIpaKSHHIA, COEPKAIIIIX 4
KOPHHU U CTETeHU. Perienne nppaimoHaIbHbIX YpaBHEHUI.
Kontponbnas paborta Ne 2 2
CamocTtosTenbHas paboTa:
Tema 2. 2 [lokazatenbHast QyHkuus, e€ cBoicTBa, Trpaduk. Pemienue 10
[TokazaTenbHas (QyHKIUSA MIOKA3aTeJIbHBIX YPaBHEHUN U HEPABEHCTB, CUCTEM YPABHEHHIA.
JlabopaTopHble pabOThI -
[IpakTuueckas pabota: Pemenue noka3zaTenbHbIX YPaBHEHHIM. 4
Pemenne mokasaTebHBIX HEPABEHCTB.
Kontponbnast padota Ne 3 2
CamocTosiTenbHas paboTa NOArOTOBKA K KOHTPOJIBLHOM paboTe
Tema 2.3 Jlorapubm  uyucna u ero  cBoiictBa.  IIpeoOpazoBaHue 12
Jlorapudmuyeckass QyHKIUSA norapudMuyeckux BoeIpaxkeHuid. Jlorapudmuyeckas QyHkims, e€
cBoiictBa u Tpaduku. Pemienuwe norapupmMuueckux ypaBHEHUH WU
HEPABEHCTB, CUCTEM YPaBHEHHUIA.
JlaGopatopHbie pabOThI -
[Ipaktuueckas pabota: Pemenue morapuMuieckux ypaBHEHUH. 6
Pemenue norapuMuyecKux HEpaBEHCTB.
Kontponbnas pabora Ne 4 2
CamocrosiTenbHas paboTa
Paznen 3 OcCHOBBI TPUTOHOMETPHUH 40
Tema 3.1 Pagnannas Mepa yrna. BpamarensHoe asmxkeHue. OnpeneneHue 10

OCHOBHBIE TOHATHS.
Tpuronomerpuyeckue (HOpPMyIIbI

CUHyCa, KOCHMHYyCa, TAaHT€HCa M KOTaHreHca uucia. OCHOBHBIE
TPUTOHOMETPUUYECKHE TOXKAECTBA, HX NpuMeHeHue. Dopmyrsl
npuBeneHus, (HopMynbl CHOXKEHHUs, (OPMYIbl JIBOWHOTO YyIJa,
dopMynBl CyMMBI M pa3HOCTH, UX npumeHeHue. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN.
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JlaGopatopHbie pabOThI

[Ipaktuueckas pabotra: OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKIECTBA,
ux npuMenenue. [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX
BBIPAKCHUM.

Kontponbuast padota Ne 5

CamocTtosTenbHas paboTa:

Tema 3. 2
Tpuronomerpruueckue GyHKIIUN

CsoiicTBa u rpaduku GyHKIMA Y=COS X, Y=Sin X, y=tg X, y=ctg X,
npeoOpa3zoBaHue rpaGuKoB.

JlaGopatopHbie pabOThI

[IpakTuueckas pabora :
CaoiictBa u rpaduk QyHkiuu y=tg X, npeobpazoBanue rpaduKoB.

KoHtposibHas pabora

CamocrosiTenbHas paboTa

Tema 3.3
Tpuronomerpuueckue
YpPaBHEHUS

Oo6parnble TpuroHomerpuyeckue Gpyukiuu. [Ipocreiimme
TPUTOHOMETPHUUYECKHUE YpaBHEHHUs. PelieHne TpUroHoMeTpUIECKUX
ypaBHEHUM. Pelenne cucteM TpUroHOMETpUIECKUX YPABHEHUH,
pelIeHrue TPUTOHOMETPUYECKHUX HEPABEHCTB.

JlaGopatopHbie paboOThI

[TpakTuueckas pabota: Pernerre TpUrOHOMETPUIECKUX YPaBHEHUH.
Pemenne cucrem TpUroHOMETPUUYECKUX YPABHEHUM, PEIICHUE
TPUTOHOMETPUYECKUX HEPABEHCTB.

KontponbHast pabora Ne 6

CamocrosiTenbHasi paboTa BBINOJIHEHUE CAMOCTOSATEILHON paboThI

Pa3znen 4

IIpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE

22

Tema 4.1
[TapanienbHOCTh NPSIMBIX U
JIOCKOCTEN

AKCHOMBI CTEpPEOMETPUM M CJIEACTBUS M3 akcuoM. BizammHoe
pacrnoJiokeHue TMpsSMbIX B MpocTpaHcTBe. [lapannenbHoCcTh npsaMoin
U 1ockocTH. llapanienbHOCTh  IIIOCKOCTEH. [TapannensHoe
npoekTupoBanue.  M3o0pakeHne  MNPOCTPAHCTBEHHBIX  (UrYp.
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Pemenne 3anau.

JlaGoparopHas padoTa

[Ipaktuueckas pabora: B3aumMHOe pacmojioKeHHE TMPSIMBIX B 3

IIPOCTPAHCTBE, peueHue 3anad. llapamienbHoe NPOEKTUPOBAHUE,

MU300paKEHHE MMPOCTPAHCTBEHHBIX QUTYD.

KontponbHas paborta Ne 7 1

CamocrosTenbHas paboTa

[lepieHIMKYIAPHOCTE TPAMBIX. [lepneHAMKYISIPHOCTE NPSAMOU U 6
Tema 4.2 mockocTu. llepnenaukynsap u HakinoHHas. llepneHauKyISIPHOCTH
[lepnieHAUKYISAPHOCTD NPSIMBIX M | INIOCKOCTEW. [IByrpaHHbIE M MHOTOTPAaHHBIE YIVIBL. YTOJ MEXIY
IIOCKOCTEN IIPSIMOM U IJIOCKOCTBIO. YTOJI MEXAY IUNIOCKOCTIMU. Pemenne 3amauy.

JlaGoparopHas pabota -

[Ipaktuueckas padota: [lepneHAuKyIap W HAKIOHHAS, YTIbI MEXIY 4

IPSIMOM U IIJIOCKOCTBI0, MEXY INIOCKOCTSIMU.

Kontponbhas pabora Ne 8 2

CamocTosiTenbHas padboTa:
Pa3znen 5 MHOTrOrpaHHUKHU M TeJIa BPALleHUSs 24
Tema 5.1 [Tonsitne Muororpannuka. [Ipusma, miomnaab MOBEPXHOCTU U OOBEM. 4
MHOrorpaHHUKH [Tapannenenunen, kyO, ruionaab NoBepxHOCTH U 00bEM. [lupamuna,

yced€HHas MUpamMua, Iionaasr MoOBepXHOCTH U 00bEéM. [IpaBuibHbIC
MHOTOT'PaHHUKH.
ITocTpoeHune ceueHnii MHOTOTPAaHHUKOB Permenue 3amad.

JlaGoparopHas pabota
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[Ipaktuueckas padota: [IpaBuiibHbIE MHOTOTPAaHHUKH. 6
ITocTpoenue ceyeHnit MHOrorpaHHUKOB. Pelienue 3aau
Kontponbhas pabora Ne 9 2
CamocrosiTenbHast padoTa:
Tema 5. 2 Hunuuap, miomags MOBEPXHOCTH M OO0BEM. Konyc, mmomans 4
Tena BparmeHus nmoBepxHOCTH U 00BEM. Illap m cdepa, miomans MOBEPXHOCTH M
00bEM. OTHOIIEHUE TITONIA/Ie TOBEPXHOCTEH U 00BEMOB MOJOOHBIX
TeI.
JlabopaTopHas pabota -
[Ipaktuueckas pabora: Illap u cdepa, miomans MOBEPXHOCTH U 4
00bEM. OTHOIICHHE TUIONIA/ICH MTOBEPXHOCTEH U 00BEMOB MOTOOHBIX
TEJl.
Kontponbnas pabora Ne 10 2
CamocrosiTenbHasi padoTa BBIMOJIHEHUE CAMOCTOSATEILHON paboThI
Paznen 6 KoopauHarsl 4 BeKTOpPHI B IPOCTPAaHCTBE. [{BHKeHH 12
Tema 6.1 [IpssmoyrosbHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel 2
KoopauHatel TOYKM M BEKTOpa B | TOUYKH M BEKTOPA, CKAJISIPHOE MPOU3BENCHUE BEKTOPOB. JleiicTBUs Hax
MIPOCTPAHCTBE BEKTOpAMHU, pa3JI0KEHUE BEKTOPA M0 HalpaBlieHUsAM. Pelienue 3a1ay.
JlabopaTopHas pabora -
ITpakTuyeckas pabora: /lelicTBus HaJ BekTopamu. Pemienue 3anau 4
KoHntposbHas paborta -
CamocrosiTenbHas paboTa
Tema 6. 2 IlenTpanpHass CHUMMETpHUs, OCEBas CUMMETPHUS, 3€pKaJbHasd 2
JIBrKeHUst cummMmerpus. [lapannensHslii nepeHoc. Pemenune 3amady.
JlaGoparopHas pabota -
[TpakTnueckas pabora: Pemenue 3amgau 2
KonTponbnas paborta Ne 11 2

CamocTosTenbHas padboTa:
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Pazgen 7 KomOunaropuka. JjeMeHTbI TEOPUH BEPOATHOCTEN H 12
MaTeMaTH4YeCKON CTATUCTUKU
Tema 7.1 IlepecTaHOBKM, pa3MEllIEHUs, COYETAHUS, PELICHHUE 3anad. buHOM 2
KomOunaropuka Herorona, TpeyronpHuk Ilackans. Pemenue 3anau.
JlaGopatopHbie pabOTHI -
[Ipaktuueckas pabota: bunom Hpiorona, Tpeyronmphuk I[lackans, 2
penieHue 3aaau.
KoHtposibHas pabora -
CamocrosiTensbHast paboTa -
Tema 7.2 CoObITHSI, BEpPOSTHOCTb COOBITUSA, CIOXEHUE M  YMHOXXECHHE 6
DJIEMEHTBI TEOPUU BEPOATHOCTEM | BEpOATHOCTEN. JIMCKpEeTHBIE Ciy4daliHble BEJIMYUHBI, 3aKOH MX
1 MaTEeMaTUYECKOU CTATUCTUKH pacnpenenenus (Tabiuibl, Tuarpammel, rpadukn). Pemmenue 3agad.
JlabopaTopHbie pabOThI -
[TpakTuueckas pabora -
Kontponbnast pabota Ne 12 2
CamocrosiTenbHas paboTa
Pasnen 8 Havasia MaTeMaTH4eCKOro aHAJIN3a 42
Tema 8. 1 [TocnenoBaTeIbHOCTH, CIIOCOOBI X 3aJlaHUs U CBOMCTBA. DYHKITHUA, 8
[IpousBonHas npupaiieHue (QyHKIUU, OmpenejeHue Mnpou3BoAHoM. [Ipumepsr
BBIYUCJICHUS TIPOU3BOJIHBIX, MPOU3BOJIHBIC OCHOBHBIX (DYHKITUH.
[IpaBuna  BBIYMCIEHHS  TPOU3BOAHBIX  (IU(PepeHIpoBaHUs).
[IpousBoaHas cinoxHON QpyHKIMU. Penienue yrnpaxHeHUH.
JlaGopatopHbie paboThI -
[Ipaktuueckass pabora: I[lpaBuna BBIYUCICHUS MPOU3BOHBIX. 4
Pemenue ynpaxnenun
Kontponbnas pabora Ne 13 2
CamocTosTenbHas paboTa
Tema 8. 2 ['eoMerprueckuil CMBICT NPOU3BOAHON. MEXaHUYECKUM CMBICI 8
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[IpumMenenune nmpon3BOHOU

npous3BoaHON. Bo3pacranue u yObiBaHME (YHKIHMH, SKCTPEMYMBI
¢byakuuu. IlpuMmeHeHne MPOU3BOAHOW K HCCIEIOBAHUIO (DYHKIIHIA
noctpoeHuto TpaduxkoB. Hawuboinblliee M HauMeEHbIEe 3HAYCHUS
dbynkuuu. Pemenue 3anay.

JlabopaTopHbie pabOTHI

[Ipaktrueckas padora: [IpuMeHeHHE MPOU3BOJHOMN K UCCIEIOBAHUIO 4
¢yHkuuid. Penmienue ynpaxHeHUun

Kontponrnas pabota Ne 14 2
CamocrosiTenbHas padoTa:

Tema 8. 3 [lepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBooOpazHoil. [IpaBuina 8

[TepBooOpasHast u UHTErpa HaXOXJEHUsl nepBooOpazHoii. [lnomans KpUBOJIMHEHHON Tpamnenuu.
NHurterpanel, BhIUKCICHHE HUHTErpasioB. [IpuMeHeHue WHTErpana K
BBIYHCIICHHIO IUIOIIAAe 1 00bEMOB. Perenue 3a1a4.

JlaGopatopHbie pabOThI -
[Ipaktuueckas pabota: I[IpuMeHeHne wHHTETrpania K BBIYUCICHUIO 4
wiomaaei u 0opEmMoB. Pemmenne 3amau.

Kontponbnas pa6ora Ne 15 2
CamocrosiTenbHas padoTa:

Pasnen 9 IToBTOpEHHE 13
Pemenne TpuroHomeTpuuecKuxX ypaBHEHUM U HEPABEHCTB. PemieHue 6
IT0KAa3aTEJIbHBIX YPaBHEHUM u HEPABEHCTB. Pemenne
gorapuMUYECKUX ypaBHEHWHW U HEpaBeHCTB. lcmonp3oBaHue
CBOMCTB W TpadukoB GYHKIUNA TPU PEIICHUHM ypaBHEHUN W

Tema 9. 1 HepaBeHCTB. [IpuMeHeHne MaTeMaTUYeCKUX METOJOB ISl PEIICHUs

YpaBHEHUS 1 HEPABEHCTBA pa3IMYHbBIX 3aja4.

(moBTOpEHME) JlaGopatopHbie paboThI -
[IpakTnueckas pabora: Pemienne NOKa3aTEJIbHbIX U 4
gorapuMUYECKUX YpaBHEHM W  HepaBeHCTB. [lpumeHeHue
MaTeMaTHYECKNX METOJIOB JUISl PEIICHUS Pa3JIMYHbBIX 3aad.

HtoroBasi KOHTpoJIbHAsI paboTa 2
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CamocrosTenpHas pa60Ta: PCUICHUC JOMalIHHUX SaHaHHﬁ,
IIOATOTOBKA K 9K3aMCHY

Bcero nmo aucuuniInHe 231yac
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3.VCJOBHUS PEAJU3AIIANA MPOTPAMMBI YUEBHOW
JTUCLHUTIJIMHBI

3.1. TpeboBanusi K MHHUMAJILHOMY MaTEpUATbHO-TEXHUYECKOMY

00eCIIEYEHUTO

Peanuzanus nporpamMmbl y4eOHON TUCHUIUIMHBI TPEOYyeT HAIMYUSL y4eOHOTO
KaOWHeTa MaTeMaTHKH.

ObopynoBanue kaOuWHETa MaTeMaTHMKH M HHPOPMATHKH: KoMmmbioTep 1,
npuntep 1, npoektop 1, skpan 1, cronsl ydyeHuueckue 12, crynbs 24, cTon
nucbMeHHbIn 1, ctyn 1, nocka 1, Crenn Maremaruka-napuna Hayk 1, Crena
Marematuka Bokpyr Hac 1, kambkynstop 15, yueOGHbie mocobus, YMK mo
JTUCLUUIUIMHE, YEPTEKHbIE MHCTPYMEHTBI, MOJCIH TeOMETpUYeCKuX Guryp,
TaOJIUILIBI.

3.2. UudopmanuonHoe odecnevyenne o0yueHust

OcHOBHBIE HCTOYHUKH:

Jast 00ydyaromuxcs

1. AmumoB III.A. Marematuka: anreOpa W Hadajga MaTeMaTUYECKOTO
aHanau3a, reoMeTpus. Airedpa W Hadajga MaTeMaTHYECKOrOo aHaJIW3, FeOMETpus
10-11 k. Yuebnuk M.: [Ipocsemenne. 2017 .

2. AmumoB III.A. MaremaTtuka: anrebpa W Hadajla MaTeMaTH4YECKOTO
aHanau3a, reoMeTpus. Anredpa W Hayajga MaTeMaTHYECKOrO aHaJIN3, TEOMETPUS
10-11 KIL. VYueOHuk M.: [IpocBemienue. 2017 T.
https://alleng.org/d/math/math366.htm

3. Atanacsa  JI.C. wu gp. Marematuka: anrebpa W Hayaia
MaremaTudyeckoro ananusa, reometpust 10-11 k. 2017r. — M.: [IpocBelenue.

4. Atanacsn  JI.C. wu gp. Marematuka: anrebpa W Hayaia
MaremaTudyeckoro aHanmuza, reomerpus 10-11 kn. 2017r. — M.: IIpocsemienue.
https://www.chitai-gorod.ru/catalog/book/974637/

st npenogaBaresiei
1.®enepanbhbliil 3akoH 0T 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B

Poccuiickon @enepauum».
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2.Ilpuka3 MunuctepcTBa oOpazoBaHus U Hayku P® ot 17.05.2012 Ne 413
«O0 yTtBepkaeHnn (penepasbHOro rocy1apCTBEHHOTO 00pa30BaTeILHOTO
CTaHJapTa cpeaHero (IOJHOro) 00IIero 0Opa3oBaHus».

3.Ilpuka3z MunuctepctBa oopazoBanus u Hayku PD ot 29.12.2014 Ne 1645
«O BHecenuu uzMmeHennii B [Ipukaz MunucrepcTsa 00pa3oBaHus U HAYKH
Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 «OO6 yTBepkaeHUU
dbeneparbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIHFHOTO CTaHIApTa CPEIHETO
(moJsiHOT0) 00IIIETO 0OPAa30BAHMUS ».

4.Tlucemo [lemapTameHTa rocy1apCTBEHHON MOJIMTUKY B c(hepe MOATOTOBKU
pabounx kaapos u 1O Munucrepcta oOpazoBanus u Hayku P® ot 17.03.2015
Neo 06-259 «PexoMeHamu Mo opraHU3aliy MOJIYISHUS CPETHEr0 OOIIEro
oOpa3zoBaHus B Ipejiesiax OCBOCHHUS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHuUs C
y4eToM TpeboBaHuii (peepanbHbIX TOCYIapPCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHJapPTOB U MOJIydaeMoi NpodeCCUr WK CTICIUaIbHOCTH CPETHETO
po(eCcCHOHATILHOTO 00pa30BaAHUS.

5.bammMakoB M.U. MaremaTuka: KHUTA JUIsl TPENOAaBaTeNsl: METOIUUECKOE
rmocobue. — M., 2019, 98c.

6.bammvakos M.J., Lpiranos 1II.1. MeToaumdeckoe mocodue s IMOArOTOBKHU
k EI'D. — M., 2018, 130c.

HNuTepHeT-pecypcenl
1. ®enepanbubiii mopran "Poccuiickoe oOpasoBanue" - http://edu.ru_ (mara

obpamenus 25.05.2022).

2. Pecypcei, npencraBnennbie Ha noptaie DPIUOP (denepanbHblil 1EHTP
nHGOPMAIIMOHHBIX 00pa3oBaTeIbHBIX pecypcoB) — http://fcior.edu.ru

http://eor.edu.ru  (mara obparmienus 25.05.2022).

3. Karamor o6pa3oBaTenbHBIX pecypcoB cetu WHTEpHET s IIKOJBI -

http://katalog.iot.ru/ (mara oopamenus 25.05.2022).

4. Karanor yueOHUKOB, 000PYIOBaHUS, SIEKTPOHHBIX PECYPCOB JIJIsi OOIIETO

obpasoBanwus - http://ndce.edu.ru/ (mara obparienus 25.05.2022)



http://edu.ru/
http://fcior.edu.ru/
http://eor.edu.ru/
http://katalog.iot.ru/
http://ndce.edu.ru/
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. Enunas xomnexuus mudpoBbiXx oOpa3oBaTeabHbIX pecypcoB - http://school-

collection.edu.ru/ (mara obpamenwus 25.05.2022).

. [lopran "EnuHoe oOkHO jgocTyma K oOpa3oBaTelbHBIM pecypcam” -

http://window.edu.ru/ (mara oopamenus 25.05.2022).

. Poccwmiickuit o6meoOpaszoBarebHbIi mopTan - http://school.edu.ru/  (mara

obpamenus 25.05.2022).

. @enepanbHblil 1eHTp HWHGOPMALMOHHBIX 00pa30BaTEIbHBIX PECYPCOB-
http://eor.edu.ru/ (nata obopamenus 25.05.2022)

. Beepoccuiickuii  MatepHer nmeacoser - http://pedsovet.org/  (mata
obpamenus 25.05.2022).


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://school.edu.ru/
http://eor.edu.ru/
http://pedsovet.org/
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JTUCLHUTIJIMHBI

4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI

KOHTpOJIB " OIICHKA PE3YyJIbTATOB OCBOCHHUA qu6HOﬁ JANCHUITIINHBI

OCYHICCTBJIACTCA IMMPCIIOJaBaTCIICM B ITPOLECCC IMPOBCACHUA ITPAKTHUICCKUX

BaHHTI/Iﬁ, TCCTUPOBAHUA, CO6CC€I[0B3HI/I$I, a TaKXKEC BBIIIOJIHCHUA O6y‘-IaIOIIII/IMI/IC$I

HHAWBUYAJIbHBIX 3aﬂaHHﬁ, CaMOCTOATCIBbHBIX U KOHTPOJIBHBIX pa60T.

Pe3yabTaThl 00y4eHus

(I)OpM])I H ME€TOAbI
KOHTPOJIA 1 OICHKH

(ocBOEHHBIE YMEHUS1, yCBOCHHbIE 3HAHUS) pe3yJIbTaToB
00y4eHus

Auaredpa

Ymers:

— BBINOJHATH apudMeTHYeCKHe JeicTBUS Han | BelmonHeHue
YlUClIaMH, COuYeTass YCTHbIE M IUCbMEHHBIE | CAMOCTOSTCIBHBIX
IPUEMBI; HAXOIWTh TNPHOIMKEHHBIE 3HAYeHHs1 | paloT.

BEJIMYMH M [OTPEHIHOCTH  BBIYKCICHHI | BbImonHnenne
(abcomoTHAsT W OTHOCHTENbHAst); CpPaBHHBATH | KOHTPOJILHBIX PalboT.

YHCIJIOBBIE BBIPAKEHUS;

HAXOJIUTh 3HAUYCHUSI KOPHSA, CTEIEHHU, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAKECHUM HA OCHOBE
OMpENICNICHNs, HCMOJB3Yysl MPU HEOOXOIUMOCTU
MHCTPYMEHTAJIBHBIE  CPEACTBA;  II0JIb30BATHCA
NPUOIMKEHHON OIEHKOW TMpU  TPAKTUYECKUX
pacuerax;
BBITIOJIHSTh npeoOpa3zoBaHus BBIPAKCHUU,
npuMeHsiss (pOopMyIibl, CBS3aHHBIE CO CBOMCTBAMHU
CTCIICHEH,

Jorapu(mMoB, TPUTOHOMETPUYECKHUX

GyHKITHA.

NunuBuyanbHbIe

3aJlaHus.
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Hcnonb3oBaTh NpUOOpPeTeHHbIE 3HAHUSA U YMEHHUS
B NPAKTHYECKOH [esiTeJIJbHOCTH M IOBCEIHEBHOM
KU3HM:

— JUIsl TPaKTHYECKUX PACYETOB MO (opmynam,
BKIIOYass  (QOpMyJbl, COJEpXkallue CTEICHH,
paaMKaibl, Jorapu@msl U TPUTOHOMETPUUECKHE
(YHKIUM, MCHOJB3Yys IHpU  HEOOXOJUMOCTH
COPABOYHBIE  MaTepHAbl W MOPOCTEHIIHe
BBIYHCIINTEIBHBIE YCTPOKCTBA.

@OyHkuuu U rpadpuku

Ymers:

— BBIYMCIATH 3HaueHUE (YHKUUU 10 3aJaHHOMY
3HAUEHUIO apryMEHTa MpU Pa3IUYHbIX CIOcO0ax
3a/laHus (PyHKIUY;

— OIpEAeNATbh OCHOBHBIE CBOMCTBA  YMCJIOBBIX
(yHKUWNA, WIUTFOCTPUPOBATH UX HA rpaduKax;

— CTpOUTh  TpauKud  HW3YYEHHBIX  (PYHKIUH,
WUIIOCTPUpPOBaTh MO  rpaduky  CBOMCTBa
AJIEMEHTAapHBIX (PYHKITUH;

— HCHOJb30BATh MOHATHE (DYHKIMU AJI1 OMUCAHUS U
aHaJIM3a 3aBUCUMOCTEN BEJINYMH.

Hcnoab3oBaTh NpuodOpeTeHHbIC 3HAHUSA U YMEHHS

B INPAKTHYECKON JAeATEIbHOCTH U IMOBCEAHEBHOM

KM3HU:

— ISl ONKCAHUS C TMOMOIIbIO (PYHKIUN pa3InyHBIX
3aBUCUMOCTEH, MpEeACTaBICHUS HX TpaUueckw,
WHTEPHIpPETAUU TPAPUKOB.

Havana maTemMaTH4ecKoOro aHajmsa

YMerh:
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HAXOJUTh MPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKIINI;
UCIIONB30BaTh  MPOU3BOJAHYIO U HM3YUYCHUS
CBOMCTB (DYHKLIMI U OCTPOEHUS TPadUKOB;
OPUMEHATh  HPOHM3BOJIHYIO sl MPOBEICHUS
NpUOJIMKCHHBIX  BBIUMCIICHUH, peliaTte 3aaadu
OPUKJIATHOTO  XapakTepa Ha  HaXOXKJIEHHUE
HanOOJIBIIET0 ¥ HANMEHBILIETO 3HAUCHUS;
BBIYUCIIATH B MPOCTEHIINX CIy4asx IUIOMAAH U
00bEMBI C  HCIIOJIb30BAHUEM  OIPEICIIEHHOIO

HHTCTpAJia,

HNcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS U YMEHUS

B HpaKTquCKOﬁ JACATCJIBbHOCTH M HOBCCHHCBHOﬁ

KNU3HU.

PCUICHUA MPUKIAAHBIX 3aJa4, B TOM 4YHCIIC
COIIMAJIBHO-3KOHOMHWYCCKUX U CI)I/I?)I/I‘ICCKI/IX, Ha
HAuOOJBIINE M HaUMCHBIIINE 3Ha4YCHHA, Ha

HaxX0XKACHUC CKOPOCTU N YCKOPCHUS.

YpaBHeHHS U HEPABEHCTBA

YMmeTh:
— peliath palroHaIbHEIE, IMOKa3aTeIbHbIC,
Jorapudmuyeckue, TPUTOHOMETPHUUECKHUE

YpPaBHEHMs, CBOJAIIMECS K  JIMHEWHBIM U
KBaJIpaTHbIM, a TAK)XKE aHAJIOTMYHBIC HEPABECHCTBA
U CUCTEMBI;

UCIIONIb30BaTh TpaUyecKuil METOJl pEeIIeHHUs
YPaBHEHUN U HEPABEHCTB;

u300paxkaTb Ha  KOOPAMHATHOM  IIOCKOCTH
pelIeHnsT ypaBHEHMM, HEPABEHCTB M CHUCTEM C

ABYMS HCU3BCCTHBIMU,
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— COCTaBJIATh U p€IIaTb YpaBHCHHA W HCPABCHCTBA,
CBA3bIBAIOIIIMEC HCU3BCCTHBIC BCJINYHMHBI B

TEKCTOBBIX (B TOM UYHKCJIC MPUKIIAIHBIX) 3a]ja4ax.

Hcnoab3oBaTh NpUOOpPETEHHBbIE 3HAHUS M YMEHHS
B NPAKTHYECKON /JeSITeJIbHOCTH U MOBCEIHEBHOI
JKU3HH:

— ISl TIOCTPOEHUS W UCCIEIOBAaHUS MPOCTEUIINX

MAaTEMATHYECKUX MOJEIEH.

KomOunaropuka, CTATHCTHUKA U TEOpUs

BEPOSATHOCTEH

YmMmers:

— pemaTrh MpOCTelIre KOMOUHATOPHBIC 3aJlayu
METOJ/IOM Tepedopa, a TaKkKe ¢ UCIOJIb30BAaHUEM
U3BECTHBIX (OPMYIT;

— BBIYUCIATh B MPOCTEHIINX CIy4asiX BEPOSTHOCTU
COOBITHI Ha OCHOBE TI0JICUETA YHUCIIA UCXOJIOB;

Hcnoab30BaTh NPUOOpETEHHbIE 3HAHUS U YMEHUS

B NPAKTUYECKOU [eATEJbHOCTH U IOBCEIHEBHOM

JKM3HHU!

— JUIS aHaJdu3a PEATbHBIX YHUCJOBBIX JIAHHBIX,
MPE/ICTABIICHHBIX B BUJE TUarpamm, rpadukos;

— aHanuza uHopManu CTaTUCTUYECKOTO
Xapakrepa.

I'eomerpus

YMmerh:

— pacmo3HaBaTh ~ Ha  YepTexax HM  MOJEIX

MPOCTPAHCTBEHHBIE bopmpr; COOTHOCHTh
TpeXMEepHblE OOBEKTHI C WX  ONHCAHUSIMH,

M300paKEHUSIMU;
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— OIKMCHIBaTh B3aMMHOE PACMOJIOKECHUE TMPSIMBIX U
IJIOCKOCTE B TMPOCTPAHCTBE, APTryMEHTHUPOBATH
CBOM CYXKIEHUSI 00 3TOM PaCIOIOKEHUH;

— AHAJIM3UPOBATh B MPOCTEHIINUX CIy4asX B3aHMMHOE
PacmoioKeHNE 0OBEKTOB B MTPOCTPAHCTBE;

— wm300paxaTh OCHOBHBIC MHOTOTPAHHUKU M KPYTJIbIE
T€JIa; BBIIOJHATH YEPTEKH I10 YCIOBUSIM 3a]aY;

— CTPOUTH TMPOCTEHINME CeYeHUs KyOa, IPHU3MBI,
MUPaAMU/IbI;

— pemath IJIJAHUMETPUYECKUE W MOPOCTEHIINE
CTEpPEOMETPUYECKUE 3aJlaud Ha  HaXOXKJCHHUE
FeOMETPUYECKHUX BEJINYHH (s, VTJIOB,
TJI0IIaIe, 00BEMOB);

— HCMOJIb30BaTh MPH PEIICHUU CTEPEOMETPUUECKUX
3a/1a4 MJIaHUMETPUUECKUE (PaKThl U METO/IBI;

— TIPOBOJUTH JOKa3aTeIbHbIE PACCYXKICHUS B XOJ€
pelIeHUs 3a1aY;

Hcnoab30BaTh NPUOOpETEHHbIE 3HAHUS U YMEHUS

B NPAKTUYECKOH [1eATeJbHOCTH U IOBCEIHEBHOM

JKH3HH:

— IS uccienoBaHus (MOICIUPOBAHUS) HECIOXHBIX
MPAaKTUYECKUX CHUTYyalluii Ha OCHOBE H3Y4YEHHBIX
dbopmyr u CBOUCTB GuUryp;

— BBIYMCJICHUS OOBEMOB U TUJIOIIAJICH MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEN npu pelieHuu
MPAKTUYECKUX 3ajad, UCIIOJIB3YS npu
HEOOXOJIMMOCTH CIPABOYHUKHU W BBIYMCIUTEIIHHBIC

YCTPOUCTBA.
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3HaHus:

— 3HAYCHUE MATEMaTHYCCKOW HAyKW ISl PEIIeHUS
3a/la4, BO3HUKAIOIIMX B TEOPUU U TIPAKTHKE;
IIUPOTYy M B TO K€ BpeMs OIPAaHUYCHHOCTH
MPUMEHEHUSI MaTEeMAaTHYECKUX METOJIOB K aHAIHU3y
U MCCIICJIOBAHUIO TIPOIIECCOB U SBICHHUM B IIPUPOJIC
1 0OIIeCTBE;

— 3HAYCHHWE MPAKTUKU U BOMPOCOB, BOSHUKAIOIINX B
caMoi MaTemMaTuke sl GOPMUPOBAHUS U PA3BUTHUS
MaTeMaTHYECKOW HAyKW; MCTOPUIO  Pa3BUTHUSA
IIOHSATHSL YKCIA, CO3JaHUS MaTEMaTHYECKOIO
aHaJM3a, BOBHUKHOBEHHS U PA3BUTHS TCOMETPHH;

— YHUBEpPCATbHBIM  XapaKTep 3aKOHOB  JIOTHKHU
MaTEeMaTUYECKUX PACCYKICHUH, NX TIPUMECHIUMOCTD
BO BCEX 00JIACTIX YEJIOBEUYECKOU AEATEIILHOCTH,

— BEPOSATHOCTHBIM XapaKTep Pa3IMYHBIX TMPOIECCOB

OKPYIKaIOIIEero MUpa.

Y CTHBIN OnpoC.
TectupoBanue.
Breinosninenne
KOHTPOJIbHBIX PadoT.
Brimmonnenue

JOMaITHUX PadoT.

Pa3padoryuk:

Kykosa O.E, npenogasarens ['BIIOY KPK «uTerpan»




