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1. TACIIOPT PABOYEH IMMPOTI'PAMMBbBI YYEBHOM JUCIHUITIJIAHBI
0O0/1.07 MATEMATHKA
1.1 O6aacT, mnpuMeHeHusi mnporpammbl. Pabouas mnporpamma ydeOHOM
mucrutuinHbl sBisieTcs: yacteio [IIICC3 mo mpodeccun  23.01.17 «Mactep 1o
PEMOHTY M OOCTY>KHBaHHIO aBToMOOWiei» u mo crnenuanbHocTu: 08.02.01.
«CTpOUTENBCTBO M IKCIUTyaTalMs 3JaHUNl U coopyKeHuil». Paszpaborana B
cootBeTcTBUM ¢ DI'OC COO.

1.2. Mecro yuebHoit mucrumuabl OOJ[.07 «MaremaTtukay sBIsSETCS
00s3aTENIbHOM  YacThio  00I1I€00pa30BaTENIbHOTO  IUMKIA  00pa3oBaTEbHOU
nporpammel B cooTBeTcTBHH ¢ PI'OC mo mpodeccun  23.01.17 «Mactep 1o
PEMOHTY H OOCIYy)XHBaHWIO aBTomMoOWiel» u mo crenuanbHocTH:08.02.01.
«CTpOUTENBCTBO M IKCIUTYaTALMS 31aHUM U COOPYKEHUIN

1.3 llenbto OUCHUIUIMHBL SBISETCS (POPMUpOBAHUE y OOYHAIOIIMXCS

TEOPETUYECKUX 3HAHUW M MPAKTHUYECKUX YMEHHH B 00JacTM MaTEMaTHKH:
anreOppl, Hadajga MAaTEMAaTHYeCKOrO0 aHaiu3a, TeOMETPUU C ydYeToM
npodeccuonansHoil HanpasienHoctu GI'OC CITO

1.4 Conepxanue CIIO no cnenralbHOCTH ONpEaesieTcss 00pa3oBaTeIbHOM
nporpaMMmoi,  paspabaTbIBaeMoOit U YTBEPXKJICHHOM  00pa3oBaTesbHOU
OpraHu3alye caMocTosSITeIbHO B cooTBeTcTBUM ¢ Hactosmum PI'O CIIO u ¢
Y4eTOM  COOTBETCTBYIOIICH  TPHMEPHONW  00pa3oBaTEIbHOW  MPOTPAMMBI,

BKJIFOUEHHBIN B PEECTP MPUMEPHBIX 00pa30BaTEIbHBIX IPOTPaMM.

3apaum:

(popMupoBaHue mNpeACTABJEHHI O MaTeMaTHKE KaK YHHUBEPCATLHOM
S3bIKE HAYKH, CPEJICTBE MOJEIMPOBAHUS SIBICHHN U TPOIECCOB, 00 UACAX U
METOJ/IaX MaTEMaTHKH;

Pa3BUTHE JOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHYECKOW  KYJIBTYpbl, KPUTHYHOCTH MBIIUICHUS HA  YPOBHE,
HEeoOXomuMoM st Oyaymieid  mpodeCCUOHANbHOW — ACSATENbHOCTH, A

MIPOJIOKEHUS 00pa30BaHUS U CAMOOOPA30BaAHMS;



OBJIaJICHHE  MATeMATHYECKUMH  3HAHUSIMH U YMEHHUSIMHU,
HEOOXOAMMBIMA B  TIOBCEJHEBHOW JKU3HHU, [UJII HM3YyYCHHS CMEKHBIX
€CTECTBEHHOHAYYHBbIX JMCUMIUIMH Ha ©0a30BOM YpPOBHE U JHUCIMIUIUH
npo(hecCHOHANBPHOTO IHKIA, Uil MOJy4deHHs oOpa3oBaHHMs B OOJAcCTsIX, HE
TpeOYIOINX Yyri1yOJIeHHON MaTeMaTHYECKON MOArOTOBKH;

BOCIIMTAHME CPEICTBAMH MAaTEMATUKHU KYJbTYpbl JUYHOCTH, TOHUMAaHUS
3HAYUMOCTH MAaTEMATHUKH JJISI HAYYHO-TEXHUYECKOTO MPOTPECcca, OTHOMIECHUS K
MaTeMaTHKE KaK K 4acTh OOIIeYeTOBeUeCKON KyJIbTypbl 4epe3 3HAKOMCTBO C
UCTOpUEN Pa3BUTHsI MAaTEMATHUKU, YBOJIIOIMEH MAaTEMAaTUYECKUX UJICH;

ob0ecrieueHue Cc(HOPMHUPOBAHHOCTU TPEJACTABICHUNA O COLMATIHHBIX,
KYJIbTYPHBIX U HCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MAaTCMATHKHU;

ol0ecreyeHue CHOPMHUPOBAHHOCTU JIOTUYECKOTO, AJITOPUTMHUECKOTO U
MaTeMaTH4eCKOTO MBITIUICHHUS,
o0ecriedyeHne CHOPMHUPOBAHHOCTH YMEHHUNW TPUMEHSATH TIOJyYCHHBIC
3HAHUS MPU PEIICHUH PA3IMYHBIX 33]1a4;
ob0ecrieyeHue CHOPMUPOBAHHOCTH TPEJCTABICHUNA O MaTEMAaTHKE Kak
gacTH  OOIICYETOBEYECKON  KYJNbTYpbl, YHHMBEPCAJIbHOM SI3bIKE  HAYyKH,
MO3BOJISIONIEM OMHUCHIBATH M U3y4aTh PEAIbHBIC MTPOIIECCHI U SIBJICHUS.
B pe3yiabTare 0CBOEHUSI AUCHUIJIMHBI Yy O0y4aromierocsi I0JKHbI
¢popmupoBaTbca cieayouue 001Me KOMIETEeHIIUN:
OK. 01 BsiOupath ciocoObI penieHus 3a1ad  nmpodeccHoHaIbHON  1eITeTbHOCTH
MPUMEHUTENBHO K PA3IMIHBIM KOHTEKCTaM.
OK. 02 Mcnonb30BaTh COBPEMEHHBIE CPEACTBA TOUCKA, AaHAIN3a U UHTEPIPETAUN
uHdopmaIuu,u "HGOPMAIIMOHHBIE TEXHOJIOTHU  JIJIS BBITIOJTHEHUS 3aja4y
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.
OK. 03 IlmanupoBaTh W peaTM30BBIBATH COOCTBEHHOE MNPOPECCUOHAIBHOE W
JUYHOCTHOE Pa3BUTHE, peaNPUHUMATEIHCKYTO NEeATETLHOCTD B
npodeccuoHabHON cepe, UCMOoJb30BaTh 3HAHUS IO MPABOBOM U (PUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYAIUsX.

OK. 04 D¢ dexTuBHO B3aUMOJICHCTBOBATh U pa0OTaTh B KOJIJIEKTUBE U KOMaH/IE.



OK. 05 OcymecTBiasTh YyCTHYIO U TNHCbMEHHYIO KOMMYHHKAIMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit ®enepaiiiul ¢ yueroM 0COOE€HHOCTEH
COIIMAJIBHOTO U KYJbTYPHOTO KOHTEKCTA.

OK. 06 IIposiBIIsATh TpakJaHCKO - MATPHUOTHYECKYIO TO3HIIUIO, JEMOHCTPHPOBATH
OCO3HAaHHOE IIOBEJICHHE Ha OCHOBE TPAJAUIMOHHBIX POCCHUCKHX JTyXOBHO-
HPaBCTBEHHBIX  LIEHHOCTEH, B TOM 4HCIE C Yy4eTOM TapMOHH3AINU
MEKHAIIMOHAIBHBIX W MEKPEITUTHO3HBIX OTHOIICHUH, MPUMEHATh CTaHIApPThI
AHTUKOPPYIIIUOHHOTO MOBEICHHUS.

OK. 07 CopneiicTBOBaTh COXpaHEHUIO OKpYXKAroIIel cpenibl, pecypcocOepekeHuIo,
NPUMEHSTH 3HAHUS 00 M3MCHEHUU  KJIMMATa, TIPUHITUTIBL OepeIKITHBOTO
IPOM3BOJICTBA, 3()(HEKTUBHO IEHCTBOBATH B UPE3BBIYAIHBIX CUTYAITHSIX.

OK. 09 ITonp3oBathcst mpodhecCHOHATBFHOM JOKYMEHTAIMEH Ha TOCYAapCTBEHHOM

N MHOCTPAHHOM A3BbIKaX

BrinmyckHuK, OCBOMBIINM 00pa30BaTEIbHYIO AUCIHUILIMHY, JOJDKEH 00J1a1aTh
CICAYIOIMMU  TpodeccHuoHalbHbIMU  KommeTeHuusmMu  (manee - 1IK),

COOTBCTCTBYIOIIMMHU OCHOBHBIM BHIAAM ACATCIBHOCTH, YKA3dHHYIO B HACTOAIICM

dI'OC CIIO:

IIpodeccuonanbubie koMnereHuun no npodeccun 23.01.17 «Macrep no

PEMOHTY U 00CJIy:>KUBAHUIO ABTOMOOMJIEID)

[1IK 1.1. OnpenensiTh TeXHUYECKOE COCTOSTHIE aBTOMOOMIBHBIX JIBUTATEIICH.

I[IK 1.2. Omnpenensitb TEXHUYECKOE COCTOSIHUE DJJIEKTPUUYECKHX U
AIEKTPOHHBIX CHCTEM aBTOMOOUJIEH.

I[IK 1.3. Onpenensth TEXHUYECKOE COCTOSHHE  aBTOMOOMJIBHBIX
TPaHCMHUCCUH.

I[IK 1.4. Onpenenarb TEXHUYECKOE COCTOSHHE XOJOBOM YacTH H
MEXaHU3MOB YIIPABJICHHS aBTOMOOUIICH.

[1K 1.5. BoisiBsth nedekThl Ky30BOB, KaOWH U TUIATPOPM.

[IK 2.1. OcymecTBisiTh TEXHUYECKOE OOCITYKMBAaHHUE aBTOMOOMIIBHBIX

JIBUTATEIICH.



[IK 2.2. OcymiecTBaarh TEXHUYECKOE OOCITY)KHMBAHUE DJIECKTPUUECKUX U
AJIEKTPOHHBIX CUCTEM aBTOMOOMIICH.

[IK 2.3. OcyuecTBiasiTh TEXHUYECKOE OOCITYKHUBAHHE aBTOMOOMIIbHBIX
TPAHCMUCCHH.

[IK 2.4. OcyuiecTBisTh TEXHUYECKOE OOCIYy)KMBAaHHE XOJOBOM YacTh M
MEXaHU3MOB YIIPABJICHHS aBTOMOOUIICH.

[IK 2.5. OcyuecTBiasiTh TEXHHUYECKOE OOCTYKMBAaHUE aBTOMOOMIBHBIX
KY30BOB.

3.4.1. Tlpou3BOAUTH TEKYIIUH PEMOHT PA3IMYHBIX TUIIOB aBTOMOOWIEH B
COOTBETCTBHUH C TPEOOBAHUSAMU TEXHOJIOTUYECKON TOKYMEHTALIUHU:

[1K 3.1. [Ipon3BOauTh TEKYIIHI PEMOHT aBTOMOOUJIBHBIX JBUTATENEH.

[1IK 3.2. ITpou3BOANTH TEKYLIHN PEMOHT Y3JIOB U 3JIEMEHTOB DJIEKTPUUECKUX
Y DJIEKTPOHHBIX CUCTEM aBTOMOOMIIEH.

[1K 3.3. [Ipon3BOauTh TEKYIIHIA PEMOHT aBTOMOOUIIBHBIX TPAHCMUCCHUH.

[IK 3.4. IIpou3BOAUTH TEKYIIMHA PEMOHT XOJOBOM YaCTH U MEXAHU3MOB

YIPABJICHHS] aBTOMOOUIIEH.
[IK 3.5. ITpou3BOAUTH PEMOHT U OKPACKY KY30BOB.

IIpodeccuonasbubie kKommeTeHiuun 1o cnemuaiabHoctu  08.02.01.
«CTpouTeJbCTBO M IKCIJIyaTalusl 34aAHUI M COOPYKeHUID)
IIK 1.1. IlogObupare HauOoJsiee ONTHUMANbHBIE PEIICHUS U3 CTPOUTEIbHBIX
KOHCTPYKUMH U MaTepuasioB, pa3padaThiBaTh y3JIbl U JIETAIH KOHCTPYKTHUBHBIX
AJIEMEHTOB 3JIJaHUI U COOPYKEHUI B COOTBETCTBUHU C YCIOBUSIMHU DKCILITyaTallul U

HAa3HA4YCHUAMMU,

I[IK 1.2. BpImosHAT pacyeTbl HU KOHCTPYUPOBAHUE CTPOUTENIBHBIX
KOHCTPYKLIHH;

I[IK 1.3. PazpabarbiBaThb apXUTEKTYPHO-CTPOUTENIbHBIE YEPTEXKU C
VCIIOJIb30BaHUEM CPEICTB ABTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS;

IIK 1.4. VYyactBoBaTh B pa3pabOTKe MPOEKTa MPOU3BOJACTBA pPabOT ¢
npuMeHEeHuEM HH()OPMAITMOHHBIX TEXHOJIOTHH.

[IK 2.4. OcymecTBIsITh MEPONIPUATHUS MO KOHTPOJIKO KaY€CTBA BBIOJIHAEMBIX
palboT U pacxoayeMbIX MaTepUaOB;



I[IK 3.1. OcyuecTBiasiTh ONEPATUBHOE I[UIAHUPOBAHUE JIESTEIBHOCTH
CTPYKTYPHBIX MOJIpa3/ieJIeHUI NpU MPOBEACHUU CTPOUTEITHLHO-MOHTAXHBIX padoT,
B TOM YHCJE€ OTIEJIOYHbIX pPabOT, TEKYLIEro pPEeMOHTa M PEKOHCTPYKIUU
CTPOUTEIBHBIX OOBEKTOB,

I[IK 3.2. OOGecneunBarh pabOTy CTPYKTYpPHBIX TOApPA3ACIACHUN MpH
BBITNIOJIHEHUH [TPOU3BOJICTBEHHBIX 33/1a4;

[IK 3.3. OGecrnieunBath BEACHUE TEKYLIEH U UCIIOJHUTEIBHON JOKYMEHTALIMH
IO BBITIOJIHSEMBIM BUIaM CTPOUTEIbHBIX PaboT;

I[IK 3.4. KoHTponupoBaTb W OLEHUBATH JEATEIBHOCTb CTPYKTYPHBIX
HoJIpa3eyICHul;

I[IK 3.5. OGecneunBath coOMIOeHHE TpPeOOBAaHUU OXpaHbl TpyJa,
0€30MacCHOCTH  JKU3HENEATENIBHOCTH M 3alIUTy OKpYXaroulel cpeasl IpH
BBIMIOJITHEHUHM CTPOMUTEIbHO-MOHTa)XXHBIX, B TOM 4YHCJIE€ OTHEJIOYHBIX padoT,
PEMOHTHBIX padOT U pabOT MO PEKOHCTPYKIMH M 3KCILTyaTallud CTPOUTENIbHBIX
OOBEKTOB.

[IK 4.1. Opranu3oBbiBaTh padbOTy MO TEXHUYECKOW KCIUTyaTallud 37aHUi U
COOPYKECHUU;

[IK 4.2. BbINONHATE MEPONPHUATHS MO TEXHUYECKOM HKCIUTyaTaluu
KOHCTPYKIIUH ¥ HHXXEHEPHOTO 000PYI0BaHUS 3/IaHUN;

[IK 5.1. CocraBineHnue CBOAHBIX crenM(pUKANMUA U TaOIUIl TOTPEOHOCTH B
CTPOUTEIBHBIX U BCIIOMOTATEIbHBIX MaTEepHaliax U 000pyA0BaHNH;

I[IK 5.2. ®opmupoBanue ©0a3pl JaHHBIX IO CTPOUTEIBHBIM U
BCIIOMOTATENIbHBIM MaTepuajiaM U 000pYy/IOBAaHUIO B MPHUBSI3KE K MOCTaBIIMKAM U
(W) MPOM3BOAUTESIM.

I[IK 6.1. Ilpuemka W XpaHEHHUE CTPOUTENIBHBIX M BCIOMOTraTEJIbHBIX
MaTepuaoB U 000pYAOBaHUS,

[IK 6.3. Co3nanue ycioBuil st 0€30MaCHOTO XPAHEHHS W COXPAHHOCTH
CKJIAIUPYEMBIX CTPOUTEIBHBIX MAaTepHaJOB U O00OpyAoBaHUs 0e3 moTepu
DKCIUTYaTallMOHHBIX CBOWCTB.



21 IlnaHupyemble  pe3yJabTaTbl  OCBOCHHMS  001Ie00pa3oBaTeIbLHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC CO00

Oco0oe 3HaUeHHE TUCIUIUINHA UMeeT MpH popmupoBanuu u pa3sutun OK u
[K yue6noit quctumumuabl OOJ[.07 «Marematukay obecrieunBaeT JOCTHKCHUEC
CTYACHTAMH CJIEAYIOLINX Pe3yJbTaTOB:
- JIMYHOCTHBIX ¥ MeKNpeMeTHbIe!

- TOTOBHOCTb K TPYAY, OCO3HAHUE [IEHHOCTH MAaCTEPCTBA, TPYAO0IO0HUE;

- TOTOBHOCTb K AKTUBHOM JESITENBHOCTH TEXHOJOIMYECKOM U COLMAIBLHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO I€SITEIIbHOCTB;

- IHTEPEC K pa3InyHbIM cpepam npodhecCuoHaNbHON NeTEIbHOCTH;

OBnaneHue YHUBEPCAIbHBIMH  Y4€OHBIMU
MO03HABATEJIbHBIMU JIEHCTBUSMU:

a) 6a30BbI€ JJOTUYECKHE EHCTBUS:

-CaMOCTOSITeNIbHO (D OPMYJUpPOBaTh U aKTyaJIU3upOBaTh npo0iemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

-yCTaHAaBJIMBATh CYIIECTBEHHBIM MpPU3HAK WM OCHOBAHMS [JIsi CPaBHEHUS,
KJIacCU(UKAIIUA U 000OIICHHS;

-ONpENENATh LEIU JACSITENbHOCTH, 3a/laBaTh IapamMeTpbl U KPUTEPUU UX
JOCTHXKEHHS,;

- BBISIBJISITh 3aKOHOMEPHOCTHU U MMPOTUBOPEYMS B pACCMATPUBAEMBIX SIBICHUSIX;
-BHOCUTh  KOPPEKTHBBI B  AESATEIbHOCTb, OIIEHUBATH COOTBETCTBUE
PE3yIbTATOB 1IEJISIM, OLICHUBATH PUCKH MOCJIEACTBUM IESITEIHHOCTH;

pa3BUBaTh KPEATUBHOE MBIIIICHUE MIPU PEIICHUH KU3HEHHBIX MTPo0JieM

6) 0a30BbIEC UCCIIEOBATEIBCKUE ACHCTBUS:

- BIQI€Th ~ HaBbIKAMM  Y4YEOHO-MUCCIEAOBATEICKOM W TPOEKTHOU
NesATEIbHOCTH, HaBBIKAMH pa3pelleHus MpoOsem;

- BBIABJISATh [IPUYUHHO-CJIEACTBEHHBIE CBA3M M AaKTyallM3UpPOBATH 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEUICHUs, HaXOAUTh ApryMEHTHI ISl JOKa3aTesIbCTBA
CBOMX YTBEPKIAECHUM, 33/1aBaTh apaMETPbl U KPUTEPUH PELICHUS;

- QHAUIM3UPOBAaTh IIOJYyYEHHBIE B XOAE PEUICHUS 3aJadyd pPe3yJIbTaThl,
KPUTHUYECKN OLICHUBATH UX JTOCTOBEPHOCTH, MPOTHO3UPOBATH U3BMEHEHUE B HOBBIX

YCJIOBUSIX;



- YMETh MEPCHOCUTL 3HAHUA B IIO3HABATCIIBHYIO W IMPAKTHYCCKYIO obnacTu
KU3HCACATCIIBbHOCTH,
- YMCTb HHTCIPUPOBATL 3HAHUA U3 PA3HBIX ITPCAMCTHBIX O6HaCTeI>’I;

- BBIJIBUTATh HOBBIE UJIEH, NTPEIJIaraTh OPUTMHAIBHBIC MOJIXOAbl U PEIICHUS;
-U CIIOCOOHOCTHh WX WCIHOJIB30BAHUA B MO3HABATEIBHOW W COILMAIBHON
MIPAKTUKE

B 00iacT IEHHOCTH HAYYHOTO MO3HAHUSA:

- c(opMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTHS HayKu M  OOIIECTBEHHOM TMPaKTHUKH,
OCHOBAHHOTO Ha TUAJIOTE KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUPE;

- COBCpIICHCTBOBAHUC SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYPBI KaK CpCIACTBA
BSaHMOHeﬁCTBHH MCKAY JIIOAbMHU W IIO3HAHUS MHPA,

OCO3HAHME LICHHOCTU HAyYHOW JESATENBHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHANBUIYAJIBHO U B TPYyIIIIE.

OBnazieHNe YHUBEPCATbHBIMU YUEOHBIMU

MO3HABATEJIbHBIMU JICUCTBUSAMMU: B) paboTa ¢ UHGOPMAIUCH:

- BJIaJIETh HABBIKAMH MOIY4YEeHHsI HH(POPMALMK U3 UICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATEJIBHO  OCYIIECTBJIATh  IIOWMCK,  aHalU3, CUCTEMAaTU3alUl |
MHTEpHPETALNIO HHPOPMALIMK PA3IMYHBIX BUJOB U (OPM MPEACTABICHUS;

- cO3JaBaTh TEKCThl B pa3IMYHBIX QopMarax ¢ YYETOM Ha3HAUYCHHUS
uHpopMauu U IEJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
IIPE/ICTABIICHUS U BU3yaJIN3al1y;

- OLIEHUBATh JI0CTOBEPHOCTb, JIETUTUMHOCTh MH(POpPMAIHU, €€ COOTBETCTBHUE
MPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMAaM;

- UCII0JIb30BaTh CpelCcTBa UH(}OPMAIMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B PEILIEHUN KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX

U OpPraHU3alMOHHBIX 33J1a4 ¢ COOJII0/IeHnEM TpeOOBaHUN 3PTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECypCcOCOEpPEKEHUs, MPABOBBIX WU ATHUECKUX HOPM,
HOPM UH(OPMAIIMOHHON 0€301MacHOCTH;

-BIaJeTh ~ HABBIKAMH  pacloO3HAaBaHWSA W 3alUTBl  WH(POpPMAIIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JINYHOCTH

B o6mactu JQyXOBHO-HPABCTBEHHOTO BOCHUTaHUS: — C(HOPMUPOBAHHO



HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEIACHUS;

- CIOCOOHOCTh OIIEHMBATh CUTYallMI0 U MPUHHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO OyAYIIEro;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOUMM POAUTEISIM U (WJIH) JPYTUM YJICHAM
CEMbH, CO3/IaHHIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHUS [IEHHOCTEW CeMEeHHOM
YKW3HU B COOTBETCTBUU C TPaAUIUsIMU Hapo10B Poccuu;

OBnajJieHHe YHUBEPCAIbHBIMU PETYISATUBHBIMU JCHCTBUSIMU:

a)caMOOpTraHu3aIus:

- CAMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JIEATECIIbHOCTD, BBISABISAThH
po0JeMbl, CTaBUTh U (HOpMYyIUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
NESATEILHOCTH U KU3HEHHBIX CUTYaIIHSIX;

- CAMOCTOSITEJIbHO COCTaBJISITh IJIaH pEIICHUST TpoOJeMbl C  Y4eTOM
UMEIOIIHUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTCHHI;

- 1aBaTh OLICHKY HOBBIM CUTYAaIIHIM;

- CI0COOCTBOBaTh (OPMHUPOBAHUIO M MPOSIBICHUIO HIMPOKOW JPYAULMU B
pa3HbIX 00JacTAX 3HAHWM, NOCTOSHHO NOBBIIIATH CBOM OO0pa3oBaTElIbHBIA U
KyJIbTYPHBII YPOBEHb;

6) CaMOKOHTpPOJIb:

UCIIOJIB30BaTh MpUEeMbl pedICKCUM JJIsl OLIEHKUW CUTYalluu, BHIOOpa BEPHOTO
pELICHUS;

- YyMETh OLEHUBATH PUCKA U CBOEBPEMEHHO NPUHHUMATh PELICHUS IO HX
CHIKECHUIO;

B) AMOIMOHAJLHBINA UHTEIJIEKT, Mperoaaratonuii copMupoBaHHOCTE:

BHYTPEHHEW MOTHUBALIMM, BKJIIOYAIOIICH CTPEMJIEHUE K JOCTHMKECHUIO LEIH U
yCIIeXy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JEHWCTBOBATh, UCXOJS U3 CBOMX
BO3MOKHOCTEH;

- OMMATUH,  BKJIIOYAIONIEH  CIMIOCOOHOCTh  TMOHUMAaTh  SMOIMOHAIBHOE
COCTOSIHUE [JIPYTMX, YYUTBIBaTh €ro IPU OCYIIECTBICHUU KOMMYHUKAIIUH,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COLIMAJIBHBIX HaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOLIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOH(PIUKTHI

r CaAMOKOHTPOJIb:

HCIIOJIB30BATh IIPUCMbI pe(l)HeKCI/II/I AJIs1 OOCHKU CUTYyalluH, BBI60pa BCPHOI'O



peleHus;

- YMETh OLECHHMBATh PUCKA M CBOEBPEMEHHO IPUHUMATh PEHIEHUA MO MX
CHIKEHHUIO;

) OMOIMOHAIILHBIN UHTEIJIEKT, IPEATIOIaralomuii copMUpOBaHHOCTD:

BHYTPEHHEW MOTHMBALIMH, BKIIOYAIOIIEH CTPEMIICHHE K JTOCTHKECHUIO LIENU U
yCIEXy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHUE JIEWCTBOBATh, MCXOAS HU3 CBOMX
BO3MOKHOCTEM;

- OMMAaTUH, BKJIIOYAIOUIEH  CIIOCOOHOCTh  MOHUMAaTh  SMOIMOHAIBHOE
COCTOSIHME [JPYTHX, YYUTBIBATH €r0 IPH OCYIIECTBICHUM KOMMYHHUKAILIUH,
CIIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBHICTPAUBATh OTHOLICHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIIATh HHTEPEC U pa3peliaTh KOH(PIUKTHI

e) CaMOKOHTPOJIb!

UCITIOJIB30BaTh MPUEMBI PeQIEKCUN NIl OLUEHKH CUTYallMH, BEIOOpA BEPHOTO
pEIIeHHS;

- YMETh OLIEHMBAaTh PUCKA U CBOEBPEMEHHO NPUHUMATHh PEIICHHS 1O HX
CHU)KECHMUIO;

x) HYMOLIMOHAJIBHBIN UHTEIUIEKT, IPEANOoJIaraloui chopMUpOBaHHOCTD:

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHMKCHUIO LEIH U
yCIIEXy, ONTUMHU3M, HWHUIMATUBHOCTb, YMEHHUE JCUCTBOBATH, MCXOAA M3 CBOHUX
BO3MOKHOCTEH;

- MIPUHUMATh LIEJIU COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATH ICUCTBUS MO €€ TOCTHXKEHUIO: COCTABJIATH IUIAH ACHUCTBU,

pacnpenensaTh poJii ¢ y4eTOM MHEHUN yYaCTHHUKOB OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPJAMHUPOBATh M  BBINOJHATH pPabOTy B  YCIOBHUSX PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,

- OCYIIECTBJISITh TMO3UTUBHOE CTPATETHUYECKOE TMOBEACHUE B Pa3JIMYHbBIX
CUTyallsX, MPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, OBITh WHHUIIMATHBHBIM.
OBtaicHe YHUBEPCATbHBIMU PETYISTUBHBIMU ICHCTBUSIMU:

T') IPUHATHE Ce0s U APYTUX JFOACH:

- IPUHUMATh MOTHUBBI U apTYMEHTBI IPYTHUX JIFOAEH MPU aHAJIN3€ PE3yJIbTaTOB
JIEATEIILHOCTH;

- IpU3HABATh CBOE MPaBO U MPABO APYTUX JIOAEH Ha OLIMOKY;



- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C TO3UIIUH JIPYTOr0 YeJIOBEKa

B oGnacTu acTeTHuecKoro BOCIUTAHUS:

- 3CTETHYECKOE OTHOIICHHE K MHUpPY, BKIIOUYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa M OOIIECTBEHHBIX OTHOIIICHUH;

CIIOCOOHOCTh BOCIIPMHUMATh pa3lIMUHbIe BHUILI HCKYCCTBA, TPaauIldd H
TBOPUYECTBO CBOEr0 M APYTHXHAPOJOB, OIIYIIATh ASMOLMOHAIBLHOE BO3/ICHCTBHUE
HCKYCCTBA;

- YOEXJICHHOCTh B 3HAYUMOCTH JJIsl TUYHOCTH U OOIIECTBA OTEYECTBEHHOTO U
MHPOBOTO HCKYCCTBAa, OSTHUYECKUX KYJIbTYPHBIX TPAAUIUMA W HAPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTh K CAMOBBIP@KCHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

OBnajieHle YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU:

a) oOIIeHueE:

- OCYIIECTBIISITh KOMMYHHUKAIIUU BO BeeX cdepax KU3HH,

- pacrio3HaBaTh HeBepOaldbHBIE CpElCTBA OOIIEHUS, MMOHMMATh 3HAYCHUE
COI[MAIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluidl u
CMAT4YaTh KOH(QIUKTHI;

- Pa3BEpPHYTO U JIOTUYHO HM3JIAaraTh CBOKO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB

- OCO3HAHHUE O0YYAOITUMHUCS POCCHICKON IPaskTaHCKON HIEHTUYHOCTH;

- IEJICHAIIPABIICHHOE Pa3BUTUE BHYTPEHHEW MO3MIMHU JIMYHOCTU HA OCHOBE
JyXOBHO-HPABCTBEHHBIX  ILIEHHOCTEM  HapogoB  Poccuiickonn — denepannu,
UCTOPUYECKUX U HAIMOHAIBHO-KYJIBTYPHBIX ~TpaIulIUiA, (OPMUPOBAHUE
CUCTEMBbI 3HAYMMBIX [IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYHIIMOHHOTO MUPOBO33PEHUSI MPABOCO3HAHMS, YKOJIOTUUECKOMN

KyJbTYpPBbI, CIIOCOOHOCTH CTABUTD LIETTU U CTPOUTH )KMU3HEHHBIE TUIAHBbI;

B vactu rpaxaaHCcKoro BOCIIUTAHUS:

- OCO3HAHHUE CBOWX KOHCTUTYIIMOHHBIX TpaB M O0O0S3aHHOCTEH, YBaKCHHUE
3aKOHA U MPaBOIOPSIKA;

- IPUHSATHE TPaAUIIMOHHBIX HaIlMOHAJIbHBIX, 00111€4eTOBEUECKUX

I'YMaHUCTUYECKUX U JIEMOKPATUYECKUX [IEHHOCTEH;
- TOTOBHOCTh MPOTHUBOCTOSTH UACOJIOTMU IKCTPEMHU3Ma, HAIMOHAIIA3MA,
KceHOOOUH, NUCKPUMHHAIIMU TI0 COLMAJIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,

HallMOHAJIbHBIM ITPHU3HAKAM;



- TOTOBHOCTh BECTHM COBMECTHYIO NIESITENBHOCTh B MHTEPECAX TPa)KAaHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B o01eo0pazoBaTenbHOM

OpraHU3allU U JETCKO-IOHOIIECKUX OPTaHU3ALUAX;

- YMEHUE B3aUMOJECHCTBOBATh C COMAIbHBIMA UHCTUTYTaMH B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYCHUEM,;

- TOTOBHOCTh K TYMaHUTAapHOMN U BOJIOHTEPCKOM AESITEIbHOCTH;

NaTPUOTUYECKOIO BOCIIUTAHUSA:

- chOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IMEpE.
PonuHoy, ropmoctm 3a CBOM Kpau, CBOK PoanHy, CBOM SI3BIK U KYJBTYpY,

MPOIIIOE U HACTOSIIEE

- IEHHOCTHOE OTHOUIEHUE K F'OCYJAapPCTBEHHBIM CHMBOJIAM, UICTOPUYECKOMY U
OPUPOAHOMY  HACIEAMIO, NaMATHUKaM, TpaguuusM  HaponoB  Poccun,
JNOCTHXKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

- uJiefiHas yOeKJE€HHOCTh, TOTOBHOCTh K CIIY>)KEHHIO M 3amurte OTeyecTBa,
OTBETCTBEHHOCTh 3a €ro CyAbOY; OCBOCHHbIE OOYYAIOMIMMUCS MEXIPEIMETHBIE
MOHATHUSL U YHUBEpCAIbHbIC yUeOHbIE IEUCTBUS (PETYISTUBHbBIC, TO3HABATEIbHBIC,
KOMMYHUKATHBHBIE);

- CHOCOOHOCTh WX MCIOJIb30BaHUS B IIO3HABATEJIbBHOM M  COLIMAJIIBHOM
MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbHOMY IIAHUPOBAHUIO U OCYLIECTBIICHUIO
y4eOHOM  AESATENbHOCTH,  OpraHU3alMM  Y4eOHOro  COTpPYJHHUYECTBA  C
NeJarornieckuMyu pabOTHUKaMU M CBEPCTHUKAMU, K YYacTHIO B IOCTPOCHUU
WHIUBUyaIbHON 00pa30BaTeIbHOM TPACKTOPUH;

- OBJIAJICHUE  HABBIKAMHM  Y4YEOHO-UCCJIENOBATENbCKOW, MPOECKTHOW U
COIIMAILHOM AEeSTEIbHOCTU

- HE IPUHAMATb JIEHCTBHS, IPUHOCSIIUE BPE OKPYKAIOLIEH Cpee;

- YM€Th MPOTHO3UPOBATh HEOJATOMPUSTHBIE HKOJIOTHYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH UX;

- PACHIMPUTH OMBIT JEATEIbHOCTH 3KOJIOTHYECKOW HAMPABICHHOCTH;

- pa3pabaThiBaTh IUIAH pEMICHUS MPOOJEMbI C YYETOM aHajIu3a

UMEIOIINXCS MaTepualbHbIX W

HEMaTepHaIbHBIX PECYPCOB;

- OCYUIIECTBIISIThH LI€JICHANIPABICHHBIM MOUCK MEepEeHOca CPEACTB U CIOCOOOB
JeHCTBUS B MPOGECCHOHANTBHYIO CPEy;

- YMCTh MCPCHOCUTDH 3HAHUA B IIO3HABATCIIbHYIO W IMPAKTHYCCKYIO obmacTn



KHU3HCACATCIIBHOCTH,

- Opeajaratb HOBBIC IIPOCKTLI, OLCHHBATHL HWJACKW C IIO3UMLIMKM HOBHU3HEI,
OPUTHMHAJIbHOCTH, HpaKTHqCCKOﬁ 3HAYNMOCTH,

- 1aBaTb OLCHKY HOBBIM CHUTYyallMAM, BHOCUTb KOPPCKTHBLI B ACATCILHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbLTATOB LCIIAM

NpEeAMETHbLIX:

®BJIAJICTh METOJAMU JIOKA3aTENbCTB, aJTOPUTMAMU PEUICHUS 337a4; YMEHHE
(GopMyIupoBaTh ONpPEAEIEHUS, AKCUOMBI U TEOPEMBI, IPUMEHSITh UX, IPOBOAUTH
J0Ka3aTeNbHbIE PACCYKICHUS B XO/I€ PELLICHUS 3a/1ay;

®yMETh ONEPUPOBATH MOHATUSMU: CTENIEHb YHCIIA, Jorapudm 4ucia; yMeHue
BBIIIOJIHATHh BBIYMCIICHHE 3HAYEHUH W IPeoOpa30BaHusl BBIPAKEHUN CO CTETICHIMU
U Jlorapupmamu, npeoOpa3zoBaHus IpOOHO-pallMOHATbHBIX BBIPAKEHUH;

eyMETh OINEPUPOBATH MOHATHUSAMHU: palOHAIbHbIE, HpPpPALUOHAJIbHBIE,
NOKa3aTelIbHbIE, CTENIEHHBIE, TOrapu(pMUIECKIE, TPUTOHOMETPUYECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

eyMETh ONEpPUPOBATH NOHATUAMHU: (YHKIUS, HENpepbiBHAs (PyHKLIHA,
IPOU3BOJHAs, NEpBOOOpa3Has, ONPEICICHHbIA UWHTErpan; yMeTb HaXOAUTh
IIPOU3BOJHBIE AJIEMEHTAPHBIX (PYHKIMI, HCIOIB3Yys CHPaBOYHBIE MaTEpHAIIbI;
UCCJENOBATh B MPOCTEHIIMX Ciay4yasx (YHKIMA HAa MOHOTOHHOCTbH, HaXOIUTh
HauOOJIbIIINE U HAMMEHBIIINE 3HaUYeHUs QYHKIIUN; CTPOUTH Ipa@UKu MHOTOUJICHOB
C  UCHOJB30BAaHUEM  amnmapara MaTeMaTH4YecKoro  aHajlu3a; MPUMEHSTh
OPOM3BOJAHYIO IMPU pPEIICHWH 3a7ad Ha JBWXKEHHWE, pellaTh MPaKTHKO-
OPUMEHTUPOBAHHbIE 3aJayl Ha HauOOJbIIME W HAUMEHBIIME 3HAYEHHUs, Ha
HAXO0XKJEHUE MyTH, CKOPOCTH U YCKOPEHMUS;

eyMETh OINEPUPOBATh MOHATUSMU: pallMOHaNbHAsI (YHKIIMS, IMOKa3aTesbHas
byHKUHM, CTEIICHHAs GyHKUMA, norapupmMuyecKast byHKUMA,
TPUTOHOMETPUUYECKUE (PYHKIUHU, OOpaTHbIe (DYHKLIHMH; YMEHUE CTPOUTH Ipaduku
U3YYEHHbIX (PYHKLIMH, HCHOJB30BaTh TIpadUKU MpU H3YYEHUH IMPOLECCOB U
3aBUCUMOCTEH, IPU PEIICHUH 3aJlay U3 JPYruX y4yeOHBbIX MPEeIMETOB U 3a7ad U3
peasibHOM KU3HU; BBIpAXKaTh (OpMyJIaMU 3aBUCHUMOCTH MEXIY BEIMUYNHAMU;

eyMETh peIlaTh TEKCTOBBIE 3a/adydl pa3HbIX TUIIOB (B TOM 4YHCIE Ha
NPOLICHTHI, JOJIM M 4YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U YCIYT,
HAJIOTH, 3aJa4i U3 OOJACTH YMpaBIICHUS JTUYHBIMU U CEMEHHBIMH (PUHAHCAMU);

COCTAaBJIATh BBLIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U HUX CHUCTCMBI 110 YCJIOBHIO



3aJ]auM, HCCIIEOBaTh IOJYYEHHOE PELIEHHWE W OLEHMBATh IPaBIOINOJI00HOCTh
pE3yNbTATOB;

eyMETh ONEPUPOBATH IMOHATUSMU: CpEAHEE apUPMETHUUECKOE, MEAHaHa,
HauOonblllee W HauMEHbILIEEe 3HAYEHUs, pa3Max, JAUCIEPCHUs, CTaHAAPTHOE
OTKJIOHEHHWE YHCIOBOr0 Habopa; yMeTb M3BJEKaTb, HWHTEPIPETUPOBATH
uHpOpMaIMIO, NPEJICTaBICHHYI0O B TallMlax, Ha Juarpammax, rpadukax,
OTPaXKalOLlyl0 CBOWCTBA pEalbHBIX IPOLECCOB U SBJICHUM; IPEACTaBIATh
UHGOPMAIIMIO C TOMOINBIO TAaOJIHIl U JAUArpaMM; HCCIEIOBaTh CTATUCTHUECKUE
JaHHbIC, B TOM YHUCJIE C NPUMEHEHHEM TIpapUUeCKUX METOJO0B U 3JIEKTPOHHBIX
CPEICTB;

®yMETh ONEPUPOBATH MOHITUSIMHU: CIIyYalHBIM OMBIT U CIlydailHOE COOBITHE,
BEPOSITHOCTh ~ CIIyYalHOTO COOBITHSA; YMEHHUE BBIYUCISATH BEPOATHOCTH C
UCIIOJIb30BaHUEM TpapUUeCKHX METOO0B; MPUMEHATh (POPMYNbl CIIOXKEHUS U
YMHOKEHHSI BEPOSITHOCTEM, KOMOMHATOpPHBIE (PaKThl U (POpMYJbl MPU PELICHUU
3a]1a4; OLICHUBATh BEPOSATHOCTU PEaIbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4ailHBIMU
BEJIMUYMHAMU; YMEHHUE PUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCET B
IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX;

®yMETH OIIEPUPOBATH NOHATUAMU: TOUKA, NIPSMast, INIOCKOCTh, TPOCTPAHCTBO,
JBYTPAHHBIA  YroJl,  CKpPEIIMBAIOIIMECS  MpsAMbIC,  NAPAUIEIBHOCTh U
NEPHEHANKYJIAPHOCTh NPSIMBIX U IUIOCKOCTEH, YTOJI MEXKY IPSIMBIMH, YTOJ MEXIY
OpsIMOMl M IUIOCKOCTBIO, YTOJ MEXJY IUIOCKOCTSMH, PACCTOSHHE OTTOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXAY MpPSAMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSAMU;
YMEHUE UCIOJIb30BaTh NPH PELIEHUU 3aJady HM3y4YeHHbIe (AKTBI U TEOPEMbI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

®yMETh ONEPUPOBATH NMOHATUSIMHU: MHOTOI'PAaHHHK, CEYEHME MHOTOI'PaHHUKA,
KyO, MapajuieNenure],, npusma, nupamuja, urypa v MOBEPXHOCTb BpalICHUS,
UWIMHAP, KOHYC, Mmap, cdepa, cedeHus (Urypbl BpalleHUs, IUIOCKOCTb,
Kacaromasics cgepbl, MWIMHAPA, KOHYCA, IJIOWAAb IMOBEPXHOCTH HUPAMMUIBL,
MPU3MBI, KOHYyCa, IWIMHApPA, IJIOMAAb cdepbl, o0beM KyOa, MpsIMOYTOJILHOTO
napajuielenunena, NupaMuibl, NPU3MbI, LWIMHApA, KOHYyCa, Iapa; yMEHHUE
n300pakaTh MHOTOTPAHHUKH W TOBEPXHOCTHU BPAILEHUS, UX CEUYEHHUS OT PYKH, C
MOMOIIBI0  YEPTEXKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMEHHUE
pacno3HaBaTh CUMMETPHUIO B MPOCTPAHCTBE, YMEHHE pAacCIO3HABaTh NPABUIIbHBIC

MHOI'OI'PaHHHUKH,



® yMETh ONEpPUPOBATH MOHSATHUSMU: TBHKCHHE B MPOCTPAHCTBE, MOJAOOHBIE
burypsl B IPOCTPAHCTBE; MCIOIH30BATh OTHOIICHHUE TIJIOMIAJEH MOBEPXHOCTEH H
00bEMOB MOI00HBIX (PUTYp TIPU PEIICHUU 33]1a4;

®yMETh BBIUHCIATH T€OMETPUUYECKHE BEIMYMHBI (JUIMHA,yTOMd, ILIOIIadb,
00BeM, TUTOIIAAbh TTOBEPXHOCTH ), UCIIOJIB3YsI H3yUYCHHBIC (DOPMYJIIBI U METOIBI;

®YyMETh ONEPUPOBATH MOHATHUSIMHU: MPSIMOYTOJbHAS CHUCTEMA KOOPJWHAT,
KOOpJIMHAThl TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAJISIPHOE IPOU3BEICHHUE,
YroJl MEXIYy BEKTOpaMHM, CyMMa BEKTOPOB, INPOU3BEACHHE BEKTOpa Ha YMHCIIO;
HaXOJUTh C TOMOIIBI0 HW3YYCHHBIX (OPMYT KOOPAWHATHI CEPEIUHBI OTPE3Ka,
PACCTOSTHUE MEXKY ABYMSI TOUKAMU;

eyMETh BBIOMpPATh MOAXOASIIUN W3YUECHHBIM METOH JJIsl pEIlICHUs 3ajayd,
pacro3HaBaTh MaTeMaTHUYECKUE (PaKThl U MAaTEMATUUYECKUE MOJEIU B MPUPOIHBIX
U OOIICCTBEHHBIX SBJIICHUSAX, B HCKYCCTBE, YMCHHE IPUBOJIUTH MPUMEPHI
MAaTEMaTUYECKUX OTKPBITUN POCCUICKON U MUPOBOM MAaTEMATUYECKON HAYKH.

®yMETh OIECPUPOBATHh TMOHATHUSIMHU: ONPEACIEHUE, AaKCHOMa, Teopema,
CJIEICTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEeIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH;
yMeHue (opMynHpoBaTh OOpaTHOE H  IIPOTHBOIOJIOKHOE  YTBEPIXKICHHUE,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, UCIOJIb30BATH METOJl MATEMATHYECKOU
VHAYKIMA; TMPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHUS NpPU PEIICHUM 3aj]ad,
OLICHUBATh JIOTHYECKYIO IPABUIIBHOCTh PACCYXKICHUM;

®YMETh ONEPUPOBATH MOHSATUSIMU: MHOXKECTBO, IMOAMHOKECTBO, OMNEPALUU
HaJl MHOXXE€CTBAMH; YMEHHUE HCIOJb30BATh TEOPETUKO-MHOXKECTBEHHBIN ammnapar
JUTS OTIMCAHUS PEATIbHBIX MPOLIECCOB U ABJICHUN MPU PELICHUHU 3a7a4, B TOM YHUCJIC
U3 IPyTUX YYEOHBIX MPEIMETOB;

eyMETh ONEPUPOBATH MOHATUSAMHU: Tpad, CBA3HBIN rpad, nepeBo, nuki, rpad
Ha TJIOCKOCTH; YMEHHUE 3aJaBaTh U OMHUCHIBATH rpadbl pa3IudHBIMU CIOCOOAMU;
HCIIOJIB30BaTh Tpadbl MPU PEIICHUN 3a/1aY,

eyMeTh CBOOOJHO OIEPUPOBATH IOHATUSAMHU: COYETaHHE, IIEPECTAHOBKA,
YUCJIO COYETaHUM, YUCIIO MEPEeCTaHOBOK;, OMHOM HpIOTOHA; yMEHHE NMPUMEHSTH
KOMOMHATOpHBIE (DAKTHI M pACCYKJICHUS JIJI PELICHUs 3a]1a4;

®YMETh OIIEPUPOBATH IMOHATUSIMU: HATYPAIBHOE YUCIIO, LEI0E YUCIIO, OCTATOK
M0 MOJYJI0, PAalUOHAIBHOE YHCIO, HPPALUOHAIBHOE YHCIO, MHOXKECTBA
HATYpaJIbHBIX, LENbIX, PpAlMOHAJBHBIX, JCUCTBUTEIBHBIX YHUCEN, YMEHHUE

HCIIOJBb30BATh IMPHU3HAKK  JCIUMMOCTH, HanMMEHBIINU O6I.LIHﬁ JACIUTCIIbD U



HauMeHblllee o0miee KpaTtHoe, anropuT™M EBkiauaa npu  pelieHud  3ajaad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS;

eyMETh CBOOOHO OTNIEPUPOBATH MOHATUSIMH: CTETICHb C IIEJIBIM MOKa3aTeseM,
KOPEHb HAaTypaJbHOM CTENEHH, CTENEHD C PAIMOHAIBHBIM [T0KA3aTENIEM, CTEIIEHb C
JEUCTBUTENLHBIM  (BEIIECTBEHHBIM) TOKa3aTesieM, Jorapugm 4ucia, CHHYC,
KOCHUHYC M TAHT€HC MTPOU3BOJILHOTO YHUCIIA,

® YMETb  ONEPUPOBaTH  MOHATHIAMH:  TOXKIECTBO,  TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUN U HEPABEHCTB,
PAaBHOCWIBHOCTb ~ yPABHEHHM, HEPAaBEHCTB W  CUCTEM, PALMOHAIbHBIE,
UppaluoOHaIbHBIE, [I0OKA3aTeIIbHbIE, CTEIICHHBIE, Jorapudmmuueckue,
TPUTOHOMETPUYECKAE YPAaBHEHHUSA, HEPABCHCTBA M CHUCTEMbI; YMEHHE peIlaTh
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh
YPaBHEHMs, HEPABEHCTBA M CHUCTEMBI C IIapaMETPOM; MPUMEHATH YpPaBHEHUS,
HEPABEHCTBA, MX CHCTEMBI Ul PEIICHUS MAaTeMaTHYECKMX 3a1ad W 3a4ad U3
pa3nuYHbIX 00JacCTel HAYKH U peajbHOU KU3HMU;

eyMETh CBOOOJHO OINEPUPOBATH MOHATUSAMU: rpaduk GyHKIUH, OOpaTHas
GyHKUMS, KOMOO3UIMSA (DYHKIMM, JUHEWHAas (QyHKUUSA, KBaApaThuyHas (PyHKIuS,
CTeTICHHass (PYHKIMSI C IIeJIbIM TIOKa3aTelieM, TPUTOHOMETpUdyeckrue (yHKIUH,
oOpaTHbIe TPUTOHOMETpUYECKHE (YHKIMH, TOKa3zaTelbHas M JorapupmMuyeckas
byHKINKA;, yMEHUE CTPOUTh rpaduku (YHKIHM, BBITOJHATH MpeoOpa3oBaHUS
rpadukoB QyHKIIHIA;

®yMEHHE WCIOIb30BaTh rpadukd (QyHKIUNA IsI MU3yUEHHUs MPOILIECCOB U
3aBHCHMOCTEH NP PeUIeHUH 3a/1a4 U3 APYTUX YIeOHBIX MPEAMETOB U U3 peaabHOU
KU3HU; BbIpaXxaThb (GOpMyIaMH 3aBUCUMOCTH MEXy BEIMYMHAMY;

eyMEHHE CBOOOJHO ONEPUPOBATH MOHATHSAMH: UYETHOCTh  (PyHKLHH,
NEePUOANYHOCTD (DYHKIIMH, OTPAaHUYCHHOCTh (PYHKIIMHM, MOHOTOHHOCTH (DYHKIIWH,
SKCTpeMyM (PYHKUIMHM, HAWOOJbIIee W HaUMEHbIIee 3HaYeHus (QYHKIUU Ha
IPOMEXKYTKE; YMEHHE MPOBOIUTH HCCeI0BaHNE QYHKIINH;

®yMEHHME UCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIUN JUid pelieHus
ypaBHEHUH, HEPABCHCTB W 33jad C MapaMeTpamu; u300paxarh Ha KOOPAWHATHOU
TUTOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U X CUCTEM,;

eyMETb CBOOOJHO  ONEPUPOBATH MOHATHUAMU:  IOCIIEIOBATEILHOCTD,

apumeTnyeckas MOporpeccHsi, TE€OMETpUYEcKas Mporpeccusi, OEeCKOHEYHO



yObIBaromias reoMeTpUYECKast IIpOrpeccus; YMEHHE 3a/1aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TOMOUIBIO PEKYPPEHTHBIX (POPMYIL;

eyMETh ONEPUPOBATH MOHSATUSMU: HEMPEPHIBHOCTH (DYHKIIMH, ACUMIITOTHI
rpaduka QyHKIMM, IepBasi U BTOpasi Mpou3BOAHas (DYHKIIMH, T€OMETPUUECKUI U
duznyecKkuit CMBICT TPOM3BOIAHON, TMEpBOOOpa3Has, OMpEICNICHHBIM HMHTErpa;
YyMEHUE HaXOAUTh ACHUMNTOTHI Tpaduka (YHKIHH, YMEHUE BBIUYUCIATH
MPOU3BOJHBIE CYMMBI, TPOU3BEACHUS, YACTHOIO W KOMIO3UIUMU (PYHKIUH,
HaXOJIUTh YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIHY;

®yMEHHE HCIOJIb30BaTh MPOU3BOAHYIO IJI HUCCIEIOBaHHS (DYHKUUN, 7S
HaxXO0XXJICHUS HAWIYYIIETO PEUICHUS B MPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
PKOHOMUYECKMX U (PHU3MYECKMX 3a7adax, s OIpeAeleHUs CKOPOCTH U
YCKOPEHMS; HAXOAUTh IUIOMAAHM KU OOBEeMbl (UIYp C IOMOIIBIO HHTErpania;
NPUBOJUTh TIPUMEPHl  MATEMATHYECKOIO  MOJACIHMPOBAHUS C  IOMOIIBIO
nuddepeHnaNbHBIX YpaBHEHUH;

eyMETh OIIEPUPOBATH IOHATHSIMHU: KOMIUIEKCHOE YHCIIO, COIPSKEHHBIC
KOMILJIEKCHBIC YMCIIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, Gopma 3amucu
KOMILJIEKCHBIX YHUCeN (TeoMeTpriecKasi, TPUTOHOMETpUYEcKasi U ainreopandeckas);
YMETh TMPOU3BOJIUTH APUPMETHUYECKUE JEUCTBHS C KOMIUIEKCHBIMU YHCIAMU;
MIPUBOJUTH MPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX YHCEN;

eyMETh CBOOOJHO OINEPUPOBATH MOHATHAMU: CpeaHee apU(PMETUUYECKOE,
MeauaHa, HauOoiblllee W HAaMMEHbIIEe 3HA4YeHUs, pa3Max, JIUCIepcus,
CTAaHJAPTHOE OTKJIOHEHUE JIJIsl ONKMCAHUS YMCIOBBIX JAaHHBIX; YMEHUE UCCIEN0BaTh
CTaTUCTUYECKHUE JaHHBIC, B TOM YHCIIEe C MPUMEHEHUEM TrpaduyecKuX METOJ0B U
ANEKTPOHHBIX CPEACTB; rpaUyYECKd HCCIEN0BATh COBMECTHbBIE HAOIOJIEHUS C
MTOMOIIBIO TUArpaMM PACCEUBAHUS U JINHEMHOW PETPECCUU;

®yMETh HAaXOJWTh BEPOSTHOCTU COOBITUN C HMCIOJB30BAaHHEM TpaPUUECKUX
METOJ/IOB; MPUMEHSTh IJisi pEHIeHHs 3a1ady (POpMyJbl CIOKEHUS M YMHOMKEHUS
BEepOsITHOCTEH, (GopMydy TONHOW  BeposTHocTtd, Gopmyny  bepnymy,
KOMOMHATOpHbIE (QakThl U GOPMYJBI, OICHUBATH BEPOATHOCTH peaTbHBIX
COOBITHI;  yMEHHE  ONEpUpOBaTH  MOHATUAMM:  CiydyailHas  BeJIMYMHA,
pacrpeneneHue BEpPOSITHOCTEM, MATeMaTU4YeCKOe OXXUAAHUE, [UCIIEPCHS U
CTaHJapTHOE OTKJIOHEHWE CIy4yallHOW BEIWYHMHBI, (DYHKIIMH pACIPEACIICHUS H
IJIOTHOCTH PABHOMEPHOTO, ITOKA3aTE€IbHOTO W HOPMAJIBHOIO PacHpencsIcHUN;

YMEHHUE UCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX PACHPEACICHUMN I PELICHUS 3a/1ay4;



3HAKOMCTBO C TMOHATHUSIMHU: 3aKOH OOJIBIIMX 4YHUCEJ, METOAbl BBIOOPOUYHBIX
WCCJICIOBAHNI;, YMEHHE TIPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIITNX YHUCETT
B IIPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSIX;

eyMETh CBOOOJHO ONEPUPOBATH MOHATUSMU: TOYKA, MpsMasi, IJIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JyY, IIOCKHM YroJ, JABYTpaHHBIM Yroj, TpeXIpaHHbIN
yroja, TNEepeceKarllrecs, NapajUleibHble M CKPEUIMBAIOIIMECS  IPSIMBIE,
MapaJlIeIbHOCTh M TEPICHIUKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, YTrOd MEXIy
NPSMBIMH, YTOJI MEXKIy NTPSIMOM M IUIOCKOCTBIO, YTOJI MEXIY IIIOCKOCTSIMH,
YMEHUE UCIOJIb30BaTh NpPH pEUICHUU 3aJlad M3y4YeHHbIe (AKTBI U TEOPEMbI
IUIAaHUMETPUM; YMEHHUE OLIEHUBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE;
yMEHHUE OIEepPUPOBATh TOHATHUSMHU: MHOTOTPAHHUK, CEYCHHUE MHOTOTPAHHHKA,
MPaBUIBHBIA MHOTOTPAaHHUK, TpHU3Ma, NHpaMuaa, (urypa W TOBEPXHOCTH
BpallleHUsI, LUJIUHJpP, KOHYC, Imap, cdepa, pa3BepTKa MOBEPXHOCTU, CEUEHUS
KOHyCa W IWJIWHIpA, MapajulelibHble OCH WM OCHOBAaHHUIO, CEUCHUE IIapa,
IJIOCKOCTh, Kacaromiasicsi cepbl, MIINHIpA, KOHYCa; YMEHHE CTPOUTh CEYCHUE
MHOTOTPAaHHHWKA, W300pakaTb MHOTOTPAaHHUKHA, (UTYpEl W  TOBEPXHOCTH
BpAIlCHUS, UX CEUCHHUS, B TOM YHCJIC C TIOMOIIBIO AJIEKTPOHHBIX CPEICTB; YMEHHUE
MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYDP, CAMOCTOSITEIBHO (DOpMYIHUPOBATH
OTIpEJICIICHHS U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M MPHU3HAKAX
reOMETpUYECKUX PUryp, 000CHOBBIBATH WJIK ONPOBEPTaTh UX; YMEHUE MIPOBOIUTH
Kkiaccupukanuo (GUryp mo pa3uyHbIM IPU3HAKAM, BBIMOJHITH HEOOXOIUMBbIC
JIOTIOJITHUTEJIbHBIE TOCTPOEHUS,

eyMETh CBOOOJHO OMEPUPOBATH TMOHATHSIMHU: IUIOMAAb (QUTYpHI, 00bEM
burypsl, BeJIMYUHA YTJIa, PACCTOSTHUE OT TOUYKH JIO IJIOCKOCTH, PACCTOSTHUE MEXKTY
NpPSIMBIMHU, PACCTOSTHUE MEXKY IUIOCKOCTSIMU, IUIOMIAAb CcQephl, IIOMAIb
MOBEPXHOCTH  THPaMUIbI, TPU3MBI, KOHyca, UIWIUHApPA, O00BeM KyoOa,
MPSMOYTOJIBHOTO TapaJiyIC/ICTIAIe1a, MUPAMUJILI, TPHU3MBbI, ITWIMHApPA, KOHYCA,
napa; yMeHue HaX0IUTh OTHOIIIEHHE 00bEMOB MOJ00HBIX (UTYD;

eyMETh CBOOOJHO OIEpPUPOBATh TMOHSATUSMU: JBUKEHUE, MapalieIbHbIN
NEePEeHOC, CUMMETPHUSI Ha TIOCKOCTH U B MPOCTPAHCTBE, TOBOPOT, MPEeoOpa3oBaHuE
nofoOusi, Moa00HBIE (QUTYpHI; yYMEHHE paclo3HaBaTh paBHbIE W TOAOOHBIC
Gburypsl, B TOM YHCIIE B PUPOJIC, UCKYCCTBE, APXUTEKTYPE; YMEHHUE UCTIOIb30BaTh
reOMETPUYECKHE OTHOIIEHHUS, HAXOIUTh TEOMETPUUECKHIE BEIMUNHBI (JIJTMHA, YTOJI,

oAb, OOBEM) NPHU PELICHUWU 3aJad W3 APYTUX YYEeOHBIX MNPEIMETOB U U3



peanbHOM KU3HU;

® yMeThb CBOOOJHO OINEpPUPOBATh MOHATUAMH: TMPSMOYTOJbHAs CHCTEMa
KOOpJIMHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOM3BE/IEHUE BEKTOpa Ha YHUCIO, Pa3jokKeHHe BEKTOpa Mo 0asucy, CKajaspHOe
MPOU3BEJICHUE, BEKTOPHOE IPOU3BEJCHUE, YroJl MEXKAY BEKTOpAMH; yMEHHUE
UCIT0JIb30BaTh BEKTOPHBINA U KOOPAUHATHBIA METO/ Ui PELIEHUSI TEOMETPUYECKHUX
3a/lay U 3a]a4 JPYruX y4eOHBIX MPEIMETOB; ONEPUPOBATh MOHATHIMH: MaTpULa
2x2 u 3x3, onpeieTUTeNb MATPHUIIbI, TEOMETPUUECKHUI CMBICIT ONPEEITUTENS;

eyMETb MOJCIMPOBATh pEAJIbHBIE CUTyalMd HA S3bIKE MAaTEMAaTHUKH;
COCTaBJISITh BBIPAKCHHS, YPABHEHUS, HEPABEHCTBA M MX CUCTEMBI IIO YCIOBHIO
3a1a4M, MCCIIENOBAaTh IIOCTPOCHHBIE MOJEIM C HCIOJb30BAaHUEM alllapara
anreOpbl, UTHTEPIPETUPOBATH MOJYYEHHBINH PE3yJbTaT; CTPOUTh MATEMATHYECKHUE
MOJEIHN C IMTOMOIIBIO T€OMETPUUYECKUX MOHATUN W BEIWYHH, PEIIATh CBA3AHHBIE C
HUMM IPAKTUYECKHE  3aJa4M; COCTaBJIATb  BEPOSITHOCTHYK)  MOJECIb U
WHTEPIIPETUPOBATh IOJYYEHHBIM PE3yNbTaT; pellaTh MPUKIAJHBIE 33/1a4d
CPEACTBAMM MATEMATUYECKOI0 aHAJIN3a, B TOM YUCIIE COLMAIbHOIKOHOMUYECKOIO
U PU3NYECKOTO XapaKTepa;

e yMEHHE BbIOMpaTh MNOJIXOIALIMN METOJ I PEUIeHUs 3aJauu; TOHUMAaHHE
3HAYMMOCTH MaTeMaTUKU B U3yYEHUH NPHUPOAHBIX U OOLIECTBEHHBIX MPOIIECCOB U
ABJICHUM; YMEHUE PACIIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMAaTHUKU B MCKYCCTBE,
YMEHHE IPUBOAUTH MPUMEPBI MATEMATUYECKUX OTKPBITUA POCCUUCKON U MUPOBOU
MaTEMaTH4YECKOU HAYKH

®yMETh OINEPUPOBATh MOHATUSMU: pallMOHaNbHAsE (YHKIIMS, MOKa3aTelbHas
byHKIIHSA, CTETICHHAs byHKIIMA, norapubMudecKast byHKIHA,
TPUTOHOMETPUUYECKUE (PYHKIUHU, OOpaTHbIe (DYHKIHMH; YMEHUE CTPOUTH Ipaduku
W3YYEHHBIX (DYHKIMI, HMCHOJIb30BaTh TpaUKd MpPU H3YYEHUU MPOILIECCOB U
3aBHCHUMOCTEH, MpU pelIeHny 3aJad U3 APYTUX y4eOHBIX MPEeIMETOB U 33Jay U3
peasibHOM KU3HU; BBIpAXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY BEIMUNHAMU;

eyMETh  ONEPUPOBAaTH  MOHATUSAMH:  TOXKIECTBO,  TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh ~ YpPAaBHEHMM, HEpPABEHCTB M  CHUCTEM,  pallOHAJbHBIE,

HPppadrOHAJIbHEIC, ITOKAa3aTCJIbHBIC, CTCIICHHBIC, HOFapI/I(I)MI/I‘—IeCKI/IC,



TPUTOHOMETPUYECKUE YPABHEHMs, HEPAaBEHCTBA U CHUCTEMBI; yMETh pEIIATh
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C IIOMOIIBI PA3NMYHBIX IIPUEMOB; PEIIATh
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IapaMETPOM; IPUMEHATH YpaBHEHUS,
HEPABEHCTBA, UX CHCTEMBI Ul PEIICHUS MAaTeMAaTHYECKHX 3a1ad W 3a1ay U3
pa3nMYHbIX 00JaCTENl HAYKH U peajbHOM KU3HU;

® - yMeTh CBOOOIHO OMNEPHPOBATh MOHATHUSMU: JBIDKEHUE, TapalieIbHBIN
MEPEHOC, CAMMETPHS Ha TIIOCKOCTU U B MPOCTPAHCTBE, MOBOPOT, IPeoOpa3oBaHue
noao0usi, mogoOHbIe (PUTYPHI; YMETh PacliO3HaBaTh paBHBIE U MOJ00HBIC (DUTYPHI,
B TOM 4YHCIE B TMPHUPOAC, HCKYCCTBE, apXUTEKType; YMETh HCIOIb30BaTh
T€OMETPUYECKHUE OTHOIICHUS, HAXOIUTh T€OMETPUUECKIE BEIMUMHEI (IJTMHA, YTOJI,
oAb, 0O0BEM) MPH PEIICHUU 337a4 U3 JAPYrHMX Y4YEOHBIX TPEIMETOB U U3
pEAbHOM KU3HU

eyMETh OICPUPOBATh TMOHATHUSAMH: pAIMOHAIBHBIC, HPpPAIMOHAIBHEIE,
MOKa3aTelIbHbIe, CTENICHHBIE, TOTapu(MUUECKIE, TPUTOHOMETPUYECKUE YPaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

eyMETh ONEPUPOBATH MOHATUSIMH: MHOTOTPAHHHK, CEYCHNE MHOTOTPAaHHUKA,
KyO, TMapajuieNienuIie]], mpru3Ma, nmupaMua, Gurypa u IMOBEPXHOCTH BpaIlcHUS,
HWIMHAP, KOHYC, Mmiap, cdepa, cedeHus GUIypbl BpalleHUs, IUIOCKOCTb,
Kacaromascss cdepsl, IMWIMHAPA, KOHYCA, IUIONIAJbh IMOBEPXHOCTH IHUPAMHJIBI,
MPU3MBI, KOHyCa, LIUJIUHIpPA, TUIONaaAb cheprl, o0beM Kyba, MpsIMOYrOJbLHOTO
napajieienunenaa, MUpaMubl, TPU3MbI, [WIMHIApA, KOHYycCa, Iapa; yMEHHUE
N300pakaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BpAICHUS, UX CEUCHUS OT PYKH, C
MOMOIIIBI0  YEPTEKHBIX HMHCTPYMEHTOB U  JJIEKTPOHHBIX CPEICTB, YMETh
pacro3HaBaTh CUMMETPHIO B TPOCTPAHCTBE; YMETh PACMO3HABAThH IPaBUIILHBIC
MHOTOTPaHHUKH;

® yMEThb OIEpUPOBATh MOHATHUSIMHU: IPSAMOYTOJbHAS CHCTEMA KOOPAWHAT,
KOOpPAMHATBI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAJIAPHOE IPOU3BEICHUE,
YIOJl MEXAY BEKTOpaMHM, CyMMa BEKTOpPOB, NPOU3BEICHHE BEKTOpPAa HA YMCIIO;
HaXOJWTh C TOMOIIbI0 H3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEAMHBI OTpe3Ka,
paccTOssHUE MEXAY JBYMsI TOUKaMU

eyMETh ONEPUPOBATH MOHITUAMU: CIyYalHBIA ONBIT U CIIy4ailHOe COOBITHE,

BCPOATHOCTD CHy‘—IElfIHOFO COOBITHS - YMCTb BBIMHCIIATH  BCPOATHOCTH C



UCIIOJIb30BAaHUEM TIpapUUECKUX METOO0B; MNPUMEHATh (POPMYNBl CIOXKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOMHAaTOpHBbIE (aKThl U (POPMYJIbl MPU PEIICHUU
3a]1a4; OLICHUBATh BEPOSTHOCTU PEaIbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMU; YMEHHUE NIPUBOJUTH IIPUMEPHI MPOSIBICHUS 3aKOHA OONBIINX YUCEIN B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;

®yMETh CBOOOHO ONEPUPOBATH MOHATHIMU: CTENEHb C LIEJBIM IIOKA3aTEeNIEM,
KOPEHb HAaTypaJbHOU CTENEHH, CTETIEHb C PAIllMOHATBHBIM MTOKA3aTeNIeM, CTEIIEHb C
JEHCTBUTEILHBIM (BEIIECTBEHHBIM) TIOKa3aTesieM, Jorapudm 4YHclia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJIBHOTO YNCIIA;

eyMETh CBOOOJHO ONEPUPOBATH MOHATUAMU: Ipaduk (yHKIUH, oOpaTHas
byHKIMA, KOMIo3ulua (QyHKUUN, TUHeWHas (QyHKIWSA, KBaapaTuyHas (yHKIUS,
CTeTICHHass (PYHKIMS C IEeJIbIM TIOKa3aTelieM, TPUTOHOMETpUYecKue (YHKIUH,
oOpaTHbIe TPUTOHOMETPUUECKHE (PYHKLINH, noKa3aTesbHast U
Jgorapumuueckas (QYHKIUH; yYMETb CTPOUTHh TpaduKU (PYHKIHMM, BBIIOIHATH
npeoOpa3zoBanus rpa@ukoB QyHKIIHIM;

®yMETh HCMOJB30BaTh Tpaduku QYHKIMNA [JIs1 W3YyYEHHUs IMPOILECCOB U
3aBHCUMOCTEH NP pEeLICHUH 3a/1a4 U3 APYTUX YUeOHbIX IPEIMETOB U U3 peanbHON
KU3HU; BbIpaxaTb GOpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYNHAMU;

®CBOOOJIHO OIEPUPOBATh MOHATHUSAMH: YETHOCTh (PYHKIMH, MEPUOTUYHOCTH
(GyHKUMH, OTrpPaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM
dbyHKuMKU, HauOoJbllIee W HAMMEHbINEe 3HaueHUs (PYHKIIMU Ha MPOMEXKYTKE;
YMETb MIPOBOJUTH HCCIe0BaHNE QYHKIUY;

® YyMETh WCIOJb30BaTh CBOMCTBA W Tpaduku GYHKIUNA I PEHICHHS
ypaBHEHUH, HEPABEHCTB M 3aJ]a4 C MapaMeTpaMu; U300pakaTh Ha KOOPAMHATHOU
IJIOCKOCTY MHOYKECTBA PEIICHUN YPABHEHN, HEPABEHCTB U UX CUCTEM

eyMETh OIEPUPOBATh TMOHATUSIMH: CpeaHee apudmeTrdeckoe, MeauaHa,
HauOoOJIbIIIee W HAaWMCHbBIIEC 3HAYCHMs, pa3Max, IUCIEePCHs, CTaHAapTHOE
OTKJIOHEHHWE YHCJIIOBOTO Ha0opa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATH
uHdopMaIuio, TMPEACTaBICHHYIO B TalnWIax, Ha JauarpaMmax, rpadukax,
OTPAXaIOIyl0 CBOWCTBA pPEAJTbHBIX TMPOIECCOB U SIBICHUI; MPEACTaBIATh
WHOOPMAITUIO C TIOMOIIBIO TAOIUI] M JUarpaMM; HMCCIIEIOBATh CTATUCTHYCCKUE
JAaHHBIC, B TOM YHCJIIE C NMPUMEHEHHUEM rpadUyeCKUX METOJOB M JJICKTPOHHBIX
CPEICTB;

¢ YMCTb OIICPUPOBATL IMOHATUAMU: TOUKA, IMpAMas, IMIOCKOCTb, IPOCTPAHCTBO,



JNBYTPAHHBI  YroJl,  CKpELIMBAIOIIMECS  MpsAMble,  NapaJUICNbHOCTh U
NEPHEHAUKYIIPHOCTh MPSIMBIX U TUIOCKOCTEH, YTl MEXKY IPSIMBIMH, YTOJ MEXIY
OpsIMOM M TUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKU [0
MJIOCKOCTH, PACCTOSTHUE MEXKTY MPSIMBIMU, PACCTOSIHUE MEXAY IIIOCKOCTSIMU;

® yMETh WCIIOJIb30BATh MPU PEIICHUU 337a4 M3yYEHHBIC (aKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHUE OLEHUBATH Pa3Mepbl 00BEKTOB OKPYKAOIIETO MUPA

®YMCTb OIICPHUPOBATL IIOHATHUAMMU: IIPAMOYTOJIbHAA CHCTCMAa KOOPIWHAT,
KOOpOWHATBI TOYKH, BCKTOP, KOOPAHWHATBHI BCKTOpPA, CKAJLIPHOC IIPOU3BCACHHC,
yYrojl MCXKAYy BCKTOpaMM, CyMMa BCKTOPOB, IPOHU3BCACHUC BCKTOpa Ha YHUCIIO,
HaXOIuUThb € IIOMOIIBIO H3YYCHHBIX Q)OPMYJI KOOpaAnHATBl CCPCAUHBI OTPC3KA,
PaCCTOAHUC MCIKAY ABYMS TOYKAMU,

® yMeTh BBIOUpATHh MOAXOMSIINN W3YYEHHBIH METOJ JUIsl PElIeHUs 3ajadd,
pacrio3HaBaTh MaTeMaTHUYEeCKUE (PAKThl U MAaTEMATUUYECKUE MOJIEIU B MPUPOIHBIX
1 OOIIIECTBEHHBIX SIBIICHUSX, B UICKYCCTBE;

®yMEHHUE NPHUBOAUTH INPUMEPHl MATEMATHUYECKUX OTKPBITHUM POCCHUUCKON H
MHPOBOM MAaTeMaTUYECKONU HAYKH.

® YMETh ONEPUPOBATH MOHATUAMHU: CIYYAUHBIN OMBIT U CIIy4ailHOE€ COOBITHE,
BEPOSITHOCTh  CIIYYallHOTO  COOBITHS; yMETh BBIYHUCIATH BEPOATHOCTH C
WCITOJIb30BAaHUEM TpaUUeCKUX METOAOB; MPUMEHITH (OPMYJIBI CIIOXKEHUS U
YMHOKEHHSI BEPOSITHOCTEHM, KOMOMHATOpPHBIE (PakThl W (POPMYJBl MPU PEIICHUU
3aJ1a4; OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO CO CIy4allHBIMU
BEJIMYMHAMU; YMEHHUE TTPUBOJIUTH TIPUMEPHI TIPOSBIICHHSI 3aKOHA OOJIBINIMX YUCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBIICHUSX

eyMETh OINEPUPOBATh MOHATHAMU: (YHKLUHS, HENpepbiBHAS (DYyHKIUS,
IpOU3BOJHAs, NEepBOOOpa3Has, ONPEICICHHbI WHTErpajl; YMETh HaxOJIUTh
IPOU3BOJHBIE 3JIEMEHTApHbIX (YHKIUH, HCIOJIb3Ys CHpPaBOYHBIE MaTepUalbl;
UCCJEeNOBATh B MPOCTEHIIMX chay4yasx (YyHKIMM HAa MOHOTOHHOCTbH, HaXOIUTh
HanOOJIbIINE U HAMMEHBIINE 3HaUYeHUs QYHKUUN; CTPOUThH Ipa@UKU MHOTOUJIEHOB
C  WCHOJIb30BAHMEM  ammapara MaTeMaTH4eCKOro  aHalIu3a;  IPUMEHSThb
IIPOM3BOJHYIO MPU PpELICHUWM 3a4ad Ha JBW)XKEHUE;, pelarb IPaKTUKO-
OPUEHTHPOBAHHbIC 3a/Jayd Ha HauWOOJbIIME M HAUMEHbIIME 3HAUEHUs, Ha

HaXO0XXACHUC ITYTH, CKOPOCTHU U YCKOPCHHA,



eyMETh OINEPUPOBATH MOHSATUSIMU: JABUKEHUE B MPOCTPAHCTBE, MOAOOHBIE
Gburypsl B IpOCTPAHCTBE; MCIOJIb30BATh OTHOIICHUE IJIOLIAJEH MOBEPXHOCTEU U

00BEMOB MOI0OHBIX (PUTYp TIPU PEILICHUH 3a]aY;

® YMETh BBIUMCIATH T€OMETPUUYECKHE BEIMYUHBI (JJIMHA, YTOJI, TLIOMIA[b,
00BeM, TUTOIIAAb MTOBEPXHOCTH ), UCTIOJIb3YSI H3yUeHHbIE ()OPMYIIBI 1 METO/IbI
1.4. PexomeHayeMoe KOJUYECTBO YAaCOB HA OCBOEHHE NPOIrPAMMBI
AUCHMILVIMHBI: MaKCHUMaJIbHOM ydeOHOU Harpy3ku oOyuatomierocss 340 gac, B
TOM YHCIIe: 00s3aTeIbHON ayJIUTOPHON y4eOHOUM Harpy3ku oOyuaromierocs: 340

gaca, CaMOCTOSITEIIbHOM pa6OTLI 06yqa}01ueroca 0 gacos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JIUCIIUTIJIAHBI

2.1. O0bemM y4eOHOW JUCHUNIMHBI U BBl Y4eOHOH padoThl

Buj yueOHoii paGoThl O06BeM
qacax*

O0bem 00pa3oBaTeIbHOI NPOrPAMMBbI 1M CHUIIIMHBI 340

B T.4.

OcHOBHOe coepxkanmne 278

B T. 4..

TEOPETUYECKOE 00yUCHHE 220

MPAKTUIECKHUE 3aHITHS 58

IIpodeccrnoHaILHO-OPHUEHTHPOBAHHOE CO/lepPKaHue (coaepKaHue

MPHUKJIATHOTO MOTYJIA) 56

B T. 4.

TEOPETUUECKOE O0yUeHue

MPaKTUYECKUE 3aHATUA 56

NupuBuayaabHbIii IPOeKT (1a/HeT)**

IIpomesxkyTouHasi arrecTanus (IK3aMeH) 6




2.2. TemaTtuueckuil 1j1aH 1 cofepkaHue yueOHON JUCIIUIUIUHBI

OO/H.07 Marematuka o npodeccun 23.01.17 «MacTep 1o peMOHTY U 00CITY>KUBaHUIO aBTOMOOHUIIEH)

no cnenuanibHOCTH 08.02.01. «CTpOUTENBCTBO U 3KCILTyaTalus 34aHUN U COOPYKEHUID)

HanmenoBanme |Copep:kanme ydeGHOro Marepmana, JaGopatopubie W mpakTmyeckneO0beM Popmupyemel
Pa3faeioB H TEM  3aggTHs, NPUKJIATHON MOIYJIb ‘1aCcoB ¢
Paznea 1. [loBTOpeHne Kypca MATEeMATHKHA OCHOBHOM IIKOJIbI 20
Tema 1.1 Conepxanre yueOHOro Matepuaia
lem u 3aaypPA30BBIC 3HAHMA M YMCHHA IO MaTeMaTHKe B npodeCCUOHAIBHOW U B
MaTemaTHki TpulOBCCAHCBHON NEATENbHOCTH,
R KoMOrMHHpOBaHHOE 3aHSTUE 2
Tema 1.2 Yucna ulConepxanue ydeOHOTO Matepuasa 0K-01.0K
(V) 9
BBIYKCIICHMSL. JleficTBUSL HaJ TTOJIOKUTENIBHBIMU U OTPULIATEILHBIMU YK CIIaMU, OOBIKHOBEHHBIMU 02.0K
Bripaskenus U JIECITUYHBIMU ApoOsiMu. JleHcTBHUS cO cTeneHsMHU, (GOPMYIbl COKPAIIEHHOTO ’
03, O0K-04,0K-

npeoOpazopanus [y MHOKCHHS. 05. OK-06. 0K

KoMOnHHpOBaHHOE 3aHSTHE 2 ’ ’
Tema 1.3. IIpodeccnoHAIBLHO-OPUEHTHPOBAHHOE coJepKaHue (copep:xxanue 07
[ comeTpus HANPUKJIAAHOTO MOAYJIs)
[IJIOCKOCTHA Bubl uiockux Guryp u ux 1iomniaib. 2

[ [pakTHKO-OpUEHTUPOBAHHBIE 3a/1a4M B KypCe T€OMETPUH Ha TIOCKOCTH

[IpakTHYECKOE 3aHATUE
Tema 1.4 Coneprxkanre yueOHOro Matepuaia
[IpoLeHTHBIE [IpocThie MPOLICHTHI, pa3HbIe CIIOCOOBI MX BhluKcaeHUsI. CI0KHBIC MPOIEHTHI 4

BBIYMCJICHHU A

[IpakTrueckoe 3aHsTue




Tema 1.5 Coneprkanve yaeOHOTO MaTepHraia
Y paBHEHH WJlunelinble, KBaApaTHbIC, TPOOHO-TMHEMHbIE YPABHEHUSI U HEPABEHCTBA
HEpaBEHCTBA

[IpakTryeckoe 3aHsTHe 2
Tema 1.6 Conep:xanue yueOHOTo MaTepuana
Cucrembl Crioco0bl perieHns CUCTeM JIMHEHHBIX ypaBHeHUH. [lonsaTus: matpuna 2X2 u 3X3,
HEHUHN ujienutesns Matpuibl. Merton Iaycca. CHCTEMBI HeMHEIHBIX ypaBHeHHi. CHeTeMbIO
BEHCTB BCHCTB

KoMOMHMpPOBaHHOE 3aHATHE
Tema 1.7 Copnepxanue yueOHOro MaTepuasia
BxoaHou Brrancienns ¥ mpeoOpaszoBaHus. YpaBHEHHS M HEpaBeHCTBA. ['eomeTpus Haly
KOHTPOJIb

IIJTOCKOCTH

KonTposapHas pabora

Paznea 2 [IpsaMble 1 IJIOCKOCTH B IPOCTPAHCTBE

20

MPAMBIX, IPAMOU

Tema 2.1. Coneprkanue yueOHOTO MaTepHralia
OCHOBHBIE
[Ipenmer crepeomerpun. OCHOBHBIE NOHATHUSA (TOYKA, MpsMas, IJIOCKOCTb, IPOCTPAHCTBO).
|
(OCHOBHBIE aKCHOMBI CTCPCOMCTPUH. HepeceKanuu/IeCH, mapajjyiCJIbHbIC H CKpGH_[I/IBaIOIJ_II/IeCHZ
OHATHA [IPSAMBIC. HpI/ISHaK U CBOMCTBO CKpCHINBAIOIIUXCA TIPAMBIX. OCHOBHBIE IMPOCTPAHCTBCHHBIC
CTCPEOMETPUH.  |hurypsr.
Pacrionoxenne  [KoMOMHMPOBAHHOE 3aHATHE
Tema 2.2. Coneprkanue yueOHOTO MaTepHraia
[TapasienbHOCTh [TapannensHble npsmast U wiockocTb. Onpenenenue. [Ipuznak. CBoicTBa (¢ 10Ka3aTEIBCTBOM).

[Tapamnensubie iockocTH. Onpeaenenue. [Ipusnak. CoiicTBa (¢ m0Ka3aTebcTBOM). Terpasap

1 ero sjeMeHThl. [lapamnenenunen m ero 3meMeHThl. CBOMCTBA IMPOTHUBOIIOJIOKHBIX I'PAHEN H

151 IIJIOCKOCTH, . B
JUaroHaJicu mapajiiCJICIuIicaa. HOCTpOeHI/Ie ceuenuii. Pemenue 3ajJa4.
[I0CKOCTEN KoMOMHMPOBAHHOE 3aHATHE
Tema 2.3. Conepxanue yueOHOro MaTepuaia
[eprnenaukynsps [[IePICHINKYIApHbIE TpsMbIe. IlapainenbHbie NpsAMbIE, NEPICHIUKYIAPHBIE K
OCTb rockoctu.  [IpusHaxk IpsAMOM U TUIOCKOCTH.

NEPNEHAUKYJIISIPHOCTH

0K-01,0K-
03,0K-
04, 0K-07 /IK...




NPSIMBIX, MPSMON U

[lepnenaukynssp u HakioHHasg. [lepneHaukynspHble MIockocTH. [lpu3Hak

[JIOCKOCTH, MEePIEHANKYIAPHOCTH IIOCKOCTeH. Jloka3zaTenbcTBO. PacCTosIHHS B IPOCTPAHCTBE |2
[UI0CKOCTEN KomOnHupoBaHHOE 3aHsTHE
Tema 2.4. Conepxanue yaueOHOro MaTepuaia
Teopema 0 TpeX [Teopema o Tpex mepHeHAMKynspaX. JloKa3aTeabcTBO. YTON MeXIy HPAMOH 1 4
LCPIICHANKYJIAPAX  I510cKk0CThIO. YTOI MEXITY TUIOCKOCTSIMU

KoMOuHHpOBaHHOE 3aHSITHE
Tema 2.5. IIpogeccnoHAIBHO-OPUEHTHPOBAHHOE coJep:KaHue (comep:xxanmue
[lapannenbHeie, MPUKJIATHOTO MOTYJIA)
HepIEeHUKYIIPHEIE|/AKCUOMBL  cTepeoMeTpuu.  IIepneHIUKyIIpHOCTE OPAMOM M IUIOCKOCTH,
, CKPEIIMBAONIMECIApAIIIEIbHOCTD JBYX MPSIMBIX, NEPHEHIUKYIIIPHBIX IIJIOCKOCTH,
pSAMEBIE MEePICHIUKYJISIPHOCTh MIOCKOCTEHN

[IpakTHUECKOE 3aHITHE
Tema 2.6. Coneprxanue yueOHOro Matepuaia
Pemenue 3aga4.PacniosioxkeHre MpsIMbIX U TJIOCKOCTEHW B MpocTpaHCTBE. llepneHauKyIsspHOCTh U
[Ipsimbie U[IapajuIeIbHOCTh NPSIMBIX U MIOCKOCTEN. CKpelINBaOIIHUECs TPSIMbIE
MJIOCKOCTHU BKoHTponbsHas padota )
Paznen 3. KoopauHaThI M BEKTOPHI 16

Tema 3.1
J[exapTOBBI

KOOPpAWHATBI B

Conepkanue yueOHOro Marepuaia

JlexapToBbl KOOpAMHATHI B NpocTpaHcTBe. [Ipocreimue 3amaum B KOOpAUHATAX.

Paccrosaue MCKAY ABYM: TOYKaAMH, KOOPAWHATHI CCPCANHBI OTPC3Ka

0K-02, OK-
03, OKCH,
0K-07 IIK...




POCTPAHCTBE.

PaccrosHue MCIKIAY

KOM6I/IHHp0BaHHOG 3aHATUC

Tema 3.2 Conepxanre yueOHOro Marepuaia
BekTophl pBeKTOpbl B npocTpaHcTBe. CIIOKEHME M BBIYUTAHUE BEKTOPOB. YMHOKEHHE
NPOCTpaHCTBE. BekTOpa Ha uyucno. KomiaHapHele BekTOpbl. CKalSIpHOE MPOU3BEICHUE
Vol Mex 1y[BEKTOPOB. PaznoxxeHue BekTOpa 1O TpPEeM HEKOMIUIAaHAPHBIM  BEKTOpaM.
BEKTOPAMH. KoopauHaTtel BEKTOpa, CKaISIPHOE MPOU3BEAECHUE BEKTOPOB B KOOpPJIMHATAX, YroJb
CkanspHoe MEXJy BEKTOpaMH, YIrojl MEXKIy TMNpsIMONM U IUIOCKOCTBbIO, Yroid MEXAy
NpPOU3BEICHUE [JIOCKOCTSIMU. YPAaBHEHHUE IUIOCKOCTH. ['€OMETPUYECKUN CMBICI OMPEACTUTEIIS
BEKTOPOB 2X2
KoMOMHUDPOBAHHOE 3aHATUE
Tema 3.3 IIpogeccnoHAIBHO-OPUEHTHPOBAHHOE coJep:KaHue (comep:xxanue
[IpakTHKO- NMPHUKJIATHOTO MOTYJIA)
opueHTUpOBaHHbIE KoopuHaTHAs TIIOCKOCTh. BBIYUCIEHNE paCCTOSTHUN U TUIOIIAEeH Ha TIJIOCKOCTH.
3a1aun HaKoJInuecTBEHHBIE PaCcCUEThI
KOOPANHATHOMN
MJIOCKOCTHU [IpakTHyeckoe 3aHsATHE 4
Tema 3.4 Conepxkanre yueOHOro Matepuaia
Penrenue 3anay.  €KapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. BeKTOpLI B mpocTpancTBe. CIOKEHHE U
KoopauHaTeI HBBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha yucio. KoMIulaHapHbIE BEKTOPHI.
BCKTOPBI CkansipHoe  TNpou3BeAeHHWE  BEKTOpOB.  PasnmokeHue  BeKTOpa  MOTpPEM
HEKOMIUTaHapHBIM BekTopam. IIpoctelinue 3agaun B KoopauHatax. KoopauHatsl
BEKTOpPa, pPACCTOSTHUE MEXAY TOYKAMHU, KOOPAUHATHI CEpPEIUHBI OTpe3Ka,2




IKOHTpOJILHaSI pabora

HC TOXACCTBA.

Pazzen 4. OcHoBbI TpUronoMerpuu. Tpuronomerpuyeckue GpyHKuuu A0 0K-01,0K-

Tema 4.1 Coneprxkanue yueOHOro MaTepuaia 02,0K- 083,
Pannannas Mepa yria. [ToBopoT Touku BOKpYT Hadana KoopauHat. OmnpeeneHue

Tpuronomerpuuec & A pay p by pA pen 4 0K-04, OK-

- byHKiuCHHYCa, KOCHHYCA, TAHTeHCAa W KOTAHTCHCA. 3HaKU CHHYCA, KOCUHYCA, TAHT€HCA U 05. OK-06

9 9|

Npou3BoNbHOTO  |[KOTAHTEHCA M0 HETBEPTAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCUHYCOM, TAHT€HCOM 0K-07 [IK...
KoMOnHHpOBaHHOE 3aHSITHE

Tema 4.2 Conepxanue yueOHOro Mmarepuaia

OCHOBHBIC Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB a

TPUrOHOMeTpHYecK A~ - dopMyIbl IPUBESACHUS 4

KOM6I/IHHpOBaHHOG 3aHATUC

IIOJIOBUHHOTO YTJIa

Tema 4.3 Conepsxkanue yueOHOro Marepuaia

Cunyc, Koanyc,CyMMa U pa3HOCTh CUHYcOB. CymMMa M pa3HOCTbh KOCMHYCOB. CMHYC U KOCHHYC
TAHTEHC CYMMBbI pABoiiHOro  yrma. ®@opmynbl  mojgoBMHHOro yria. IIpeoOpasoBanust CyMMbl
pasHOCTH 7By x(TPUTOHOMETPHYECKHIX (GYHKIMI B NpOU3BEACHHE M TPOU3BEICHUS B CYMMY.
yrioB BblpakeHME TPUTOHOMETPUYECKUX (PYHKIUH Yepe3 TaHIeHC TMOJOBUHHOTO
CuHyc W KocuHyc{PTYMEHT. [IpeoOpa3zoBanHus MPOCTEUIIUX TPUTOHOMETPUUECKUX BBIPAKEHUN 8
JIBOMHOTO yria.KoMOMHUPOBAHHOE 3aHSITHE

DopMyIbl




Tema 4.4 Conepxanue yaueOHOro MaTepuaia

DyHKINH, ux = pug— "
CBOINCTBA OO6macTh ompeneseHUs 1 MHOXKECTBO 3HaAYCHHUN (PyHKIMi. YETHOCTh, HEUETHOCTD,
Crioco6sr  3ananmsICPHOMMYHOCTD dbyukiui. CiocoOsl 3aaHust GyHKIIHIMA

byHKIHHA KomOuHUpOBaHHOE 3aHATHE

Tema 4.5 Conepxanre yueOHOro Matepuaia

TpuroHoMeTpHYEC OO6nacTh ompenesieHUs 1 MHOKECTBO 3HAYEHUM TPUTOHOMETPUYECKUX (DYHKITUH.

ke GyHKIUU, UX

UETHOCTh, HEYETHOCTh, MEPUOJUYHOCTh TPUTOHOMETPUYECKUX  (PYHKIHUU.

CaoiicTBa u rpaduku QyHKIHMI y = COS X, y = Sin x, y = g X, y = Ctg X.

CBOWCTBA u

rpaduKy KomOuHUpOBaHHOE 3aHSTHE.

Tema 4.6 Conepkanne yueOHOr0 MaTepuaa

TTpeo6pasoBanite Cxxatue W pacTsbkeHue  TrpadukoB  TPUTOHOMETPUYECKUX  (DYHKITUH.
rpaduKoB [IpeoOpazoBanue rpa@KOB TPUTOHOMETPUUECKUX (DYHKITUN

TPUTOHOMETPHYECK [IpakTH4eCcKOe 3aHATHE

X QyHKIUH

Tema 4.7
Onucanue

IIPON3BOACTBCHHBI
X

IIpodeccnoHAIBLHO-OPUEHTHPOBAHHOE coJieprKaHue (copepxanme

MPUKJIATHOTO MOAYJIA)

Vcrionp30BaHre CBOMCTB TPUTOHOMETPUYECKUX (PYHKIUN B MpodhecCHOHATBHBIX

3aJadax




[MPOLICCCOB C ITOMOIIBIO

rpadukoB QyHKINH

HpaKTI/I‘{€CKOG 3aHATUC

Tema 4.8 Oo6parasieCoaepxanue yueOHOT0 MaTepuaa

TPHrOHOMETPHYECKHE OOpatHble TpuroHoMerpudeckue GpyHkuun. Mx cBoiicTBa u rpaduku

byHKIR KoMOuHupoBaHHOE 3aHSATHE

Tema 4.9/Coneprxanne yueOHOT0 MaTepuana

TPUrOHOMETPHIECKHUE YpaBHeHHE COS X = a. YpaBHeHHe SiN X = a. YpaBHeHue tg X = @, Ctg x =

ypaBHeHUs ;@ Pellienre TPUroHOMETPUYECKUX ~ YPABHEHUM OCHOBHBIX TUIIOB:

HepaBeHCTBa MPOCTEHIITNE TPUTOHOMETPUUECKUE YPABHEHMUSI, CBOISIIINECS K
KBaJpaTHBIM, PEIIAEMbIE PA3JIOKEHUEM HAa MHOKUTEIH, OJTHOPO/IHBIE.
[IpocTeimme TPUroHOMETPUIECKNE HEPABEHCTBA
KoMOMHUPOBaHHOE 3aHSTHE.

Tema 4.10 Copeprkanue yueOHOTO MaTepHraia

CucreMsl CucTeMbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN

T PHTOHOMETPHHUECKHX KoMOuHrpoBaHHOE 3aHSATHE

YpaBHCHMUH

Tema 4.11 Conepkanue yueOHOro Marepuaa

Penienue 3agad, OCHOBBI
TPUTOHOMETPUH.
Tpuronomerpuueckue

byHKIIIN

[IpeoOpa3oBaHne  TPUTOHOMETPUUECKUX BBIPKCHHM. Pemenue

TPUTOHOMETPUYECKUX YPABHEHUA M HEPABEHCTB B TOM YHCIE C

MCITOJIb30BAHUEM CBOMCTB (DYHKIIMIA.

KoHTposbHas pabota

Pasznena S.KoMmiekcHbIE YHCIA




Tema 5.1
KoMIuiekcHbie yncia

Coneprkanue yueOHOTO MaTepHralia

[lonsitue koMmrIiekcHOro yucia. ComnpspkKeHHbIE KOMIUIEKCHBIE YHCIIa,
MOJYJIb U a@pTyMEHT KOMIUIEKCHOTO unciia. dopMa 3arnucu KOMILUIEKCHOTO
yucia (reoMeTpuyeckas, TPUTOHOMETpUYECKas, ajreOpanyeckas).

ApI/I(i)MGTI/ILIGCKI/IC I[GﬁCTBHiI C KOMIINICKCHBIMH YN CJIaMH

KoMOuHUpOBaHHOE 3aHITHE

Tema 5.2 IlpumeHeHue

Cognep:xkanue yaeOHOro mMarepuaa

KOMIIJICKCHBIX YHCCJI

Brinonnenue PacdcToOB C IIOMOIIBIO KOMIUICKCHBIX YHCCII. HpI/IMepr

WCITOJIb30BAHUS KOMITJICKCHBIX YHCETT 4
[IpakTHyeckoe 3aHsTHe
Pa3znea 6. IlpousBognasi GpyHKnum, ee NpuMeHeHUe 40

Tema 6.1

ConeprkaHue yueOHOT0 MaTepHasa

[ToHsITHE TPOU3BOTHOM.
@opMynbl W NPABUIIA

i pepeHrpoBaHus

OnpeneneHre YMCIOBOM TMOCIIEIOBATEIHLHOCTH M CIIOCOOBI €€ 3aJaHusl.
CBoiicTBa 4YHCIIOBBIX mHocienoBaTenbHocTeld. Omnpenenenre mnpenena
MOCJIEA0BATEIbHOCTU. BbIlUuCIeHnEe NpeAenoB MNOCIEI0BATEIbHOCTEM.

[Ipenen ¢ynkuuu Ha OeckoHeuHocTH. Ilpenen ¢yHKUMM B TOUKe.

[Ipupamenue aprymenta. [lpupamenue Qynkiuu. 3anaqu, HpI/IBOJ.ISIH_II/IeZ

K TOHSATUIO MPOU3BOAHOW. OrnpeneneHue MNPOU3BOAHON. AJITOPUTM

OTBICKaHUS IIPOU3BOIHOU

KoMOnHUpOBaHHOE 3aHATHE

0K-01,0K-02,0K-
03, 0K-04,0K-05,
0K-06, 0K-07
IIK...




Tema 6.2 IIpousBosHbIC

Coneprkanue yueOHOTO MaTepHralia

CYMMEI, Pa3HOCTH

dopmynsl guddepenumpoanus. [1paBuna quddepeHupoBanus

[MPOU3BCIACHHA, HaCTHOT'O

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.3

Conepkanue yueOHOro Marepuasa

[Ipon3BoiHbBIE

TPUTOHOMCTPHUUYCCKHUX

Omnpenenenue cinoxxHo QyHkiuu. [Ipon3BogHAs TPUTOHOMETPUUECKUX

bynkuuii. [IpousBoaHas cioxHOM QyHKIIUU

¢ynkuuid. IlpousBonHas

CI0KHOM (PYHKITHH

KoMOuHUpOBaHHOE 3aHITHE

Tema 6.4

Conepxanue yueOHOro Marepuaa

[MoasTHE ollonsarue HenpepbiBHOUW (PyHKIMU. CBOWCTBAa HENMPEPHIBHON (YHKIIUU.
HEIPEPHIBHOCTH CBsi3b MEXAy HEMPEPHIBHOCTHIO U NUPDEPEHIIMPYEMOCThI0 (DYHKIIUU B
GyHKIMY. MeTo[TOUKE. AJITOPUTM PELIECHUSI HEPABEHCTB METO/I0M UHTEPBAJIOB
WHTEPBAJIOB KoMOuHUpOBaHHOE 3aHITHE
Tema 6.5 Copnep:xanue yueOHOro Marepuasa
['eomeTpreckuit MleomeTpuuecknii  cMblc  NPOU3BOAHONW  (GYHKIMH -  YIJIOBOW
(usnyeckuii CMBICT onpunmenT kacaTenpHOM K rpaduky QYHKIHM B TOuKe. YpaBHEHHE
MPON3BOAHON KacaTeJabHONH K rpadMKy (QyHKIMH. AJITOPUTM COCTABIICHMS yPAaBHEHHS
KacaTeJbHOU K Tpaduky ¢pyHkimn y=Ff(X)
KoMOMHUPOBAHHOE 3aHATHE
Tema 6.6 Coneprkanre yaeOHOTO MaTepHraia
DOU3UIECKUU CMBICII
HPOU3BOHOI B Ou3nyeckuii (MEXaHWYECKUM) CMBICT TIPOM3BOAHOM - MTIHOBEHHas

CKOpPOCTh B MOMEHT BpeMmeHu t: v =S * (1)




podeccruoHaIbHbIX

HpaKTI/I‘{€CKOG 3aHATUC

Tema 6.7

MOHOTOHHOCTD
byHKIUH.
Touku 3KCTpeMyMa

Conepkanue yueOHOro Marepuasa

Bo3pactanne u yObIBaHME (PYHKLIHMH, COOTBETCTBUE BO3pACTaHUS MU
yObIBaHUS (YHKIMU 3HaKy mpou3BogHOM. [loHsATHE NPOM3BOAHOM

BLICIICI'O  IIOPAOKA, COOTBCTCTBHUC  3HAKa BTOpOfI HpOHSBOI[HOfI

BBIIYKJIOCTH (BOTHYTOCTH) ()YHKIIMU Ha OTpe3Ke. 3aJaun Ha MaKCUMyM U
MUHUMYM. [IOHATHE acCUMIITOTHI, CIOCOOBI UX ONMPEAEIEHUS. AJITOPUTM
UCCIIEIOBaHUsI (YHKIIMM M TOCTPOEHUs €€ TIpaduka C IOMOIIBIO

Npou3BOAHOM. JpoOHO-TMHETHAS QYyHKLIHS

KoMOuHUpOBaHHOE 3aHITHE

Tema 6.8
WccnenoBanre QyHKIMIMA

U TIOCTpoeHuE TpadukoB

Conepxanue yueOHOro Marepuasia

VccnenoBanrie QyHKITMM HA MOHOTOHHOCTD U TTOCTPOEHHUE TpadUKoB.

KoMmOnHUpOBaHHOE 3aHATHE

Tema 6.9 HaubGosnbiiee u
HauMEHbIIIEE 3HAYCHUS

byHKIUU

Conepkanuie yueOHOTO MaTepuaa

Haxoxaenue HauOOJbIIET0 Y HAUMEHBIIEro 3HA4YeHUN (QYHKIHM,
MOCTpOCHUE TpadUKOB MHOTOUYIECHOB C HCMOJb30BAHUEM almapara)

MAaTCMAaTHYCCKOI'O aHaJIn3a

KoMOuHUpOBaHHOE 3aHITHE

Tema 6.10 Haxoxnenue
ONTUMAJILHOTO
pe3yJibTata ¢ MOMOIIBIO

[IPOU3BOJHOM

[MPAKTHYCCKUX 3aJadax

IIpodeccnonaIbLHO-OPHEHTUPOBAHHOE  COJIEpPKaHHe  (Co/lep:KaHue

MPUKJIATHOTO MOTYJIA)

HauMenbliliee 1 HanOomblIee 3HayeHue QyHKIUN

B
[IpakTHueckoe 3aHsThe




Tema 6.11
Perienue 3ajad4.
[IponsBoaHas (QyHKINH,

€C IIPUMCHCHHUC

Copeprkanue yueOHOTO MaTepHraia

®opmyinbl 1 nipaBuia quddepenuupoBanus. MccenenoBanue GyHKIun C
MOMOIIIBIO MPOW3BOMHON. Hambomnbiiee ©u HaWMEHBINEE 3HAYCHUS

byHKIIUU

KoHTtposnbHas paboTa

2

Pa3znes 7. MHOTOIpaHHUKH M TeJ1a BPALLCHHUSA

46

Tema 7.1
Bepumnel, pedpa, rpany

Coneprxanue yu4eOHOr0 MaTepHaia

[lonsiTue MHOI'OT'paHHHKA. Ero nsmeMeHTHI: BCPIIHUHBI, pe6pa, I'paHH.

/Inaronans. Ceuenne. BrinyKible 1 HEBBITYKJIbIE MHOTOTPAaHHUKHI

MHOTOI'PaHHHKA
KoMOuHUpOBaHHOE 3aHITHE 2
Tema 7.2 Cojnepxanue yueOHOro MaTepuaia
Ipusma cellonsatue mpusmbl. Ee ocHoBaHus u OOKOBbIE rpaHu. BeicoTa mpu3MbL.
5
COCTaBIAIONIIE [Ipsimas u HakoHHas npusMa. [IpasuibHas npusMa. Ee ceuenne
M

ceueHue. Ilpamas wu

[TPaBUJIbHAS] TPU3MBI

KoMOuHUpOBaHHOE 3aHITHE

0K-01,0K-02,0K-
03, 0K-04,0K-05,

0K-06,
IIK...

Tema 7.3
[Tapannenenunen, KyoO.

Conepxanue yueOHOro Marepuaa

[lapannenenunen, CBOWCTBA MPSMOYTOJIBHOTO Mapajuienenumnena, Kyo.

Ceuenne ky0Oa, [Ceuenne Ky0a, nmapajuienenumnena

napasuiesienunesa
KoMOHMHHpPOBAaHHOE 3aHITHE 2
Conepxanue yueOHOro Marepuaia

Tema 7.4

O0K-07




[Iupamua, ee [Iupamupna u ee snementol. Ceuenue nupamuabl. [IpaBuinbHas nupamuaa.

COCTaBJIAIOLINE, Y ceueHHast nupamMua

ceueHue. IIpaBunpHas
KoMOuHHpoBaHHOE 3aHSATHE

MUpaMHU/JIa.

Tema 7.5 Coneprkanue yueOHOTO MaTepHralia

bokoBags W moJHadg

MOBEPXHOCTh  MPH3MBL, [ 1101215 60KOBOM U MOJIHON MOBEPXHOCTH MPU3MBI, TUPAMUJIbI
KoMOuHrupoBaHHOE 3aHSTHE

MAPaMU/TbI

Tema 7.6 Coneprxanue yueOHOI0 MaTepHaia
CumMeTpusi OTHOCUTENBHO TOYKH, MPSAMOW, MIOCKOCTH. CHUMMETpusi B
KyOe, napasuiesnenunese, npu3Me, Mupamuie

Cummerpuss B kyOe,[KomOMHHMpOBaHHOE 3aHSTHE

napajuieJIenunesne,

Tema 7.7 I[IpodeccHoOHAILHO-OPUEHTUPOBAHHOE  COJepKaHue  (coaep:KaHMe

[Ipumepsl cCUMMETPUN B

npodeccun

NPHUKJIATHOTO MOTYJIA)

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[[pakTUYECKOE 3aHITHE

Tema 7.8 IlpaBuibHBIE

Coneprkanue yueOHOr0 MaTepHasa

MHOTOTPaHHUKH, ux [loHsATHE npaBWIBHOrO MHOrorpaHHuka. CBoiicTBa IpaBUIIBHBIX
. MHOTOTPAaHHHKOB
CBOMCTBA
[IpakTHueckoe 3aHsITHe
Tema 7.9 Coneprkanue yaeOHOTO MaTepuaia




[y ap, €ro
COCTaBJISAIOLIME.

Ceuenue NUJInHApPAa

[umuanap wu  ero osnemeHTol. CedeHue UWIMHIApPaA (MapauiesibHOE

OCHOBAHMIO U OcH). PazBepTka HuIMHIpa

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.10
Konyc,
COCTAaBJISAIONIHNE.

€ro|

CeueHue KoHyca

[IpodeccnoHATbHO-OPHEHTHPOBAHHOE  cojlepikaHue (coaep:KaHue

MPUKJIATHOTO MOLYJIA)

Konyc u ero snemenTtbl. CeyeHne KoHyca (mapajuielbHO€ OCHOBAHUIO U

MIPOXOJIAIIee Yepe3 BEPIINHY ), KOHUUeCKue ceueHus. Pa3BepTka KoHyca

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

4

Tema 7.11 Conepxanue yueOHOro Marepuaia
v ceyeHHBI KOHyc.YcequHmﬁ koHyc. Ero o0Opasytomas u Beicota. CeueHHE yCEUEHHOTO

KOHYcCa
Ceuenue YCEUEHHOTO

KoMOMHHpOBaHHOE 3aHSTHE 2
Tema 7.12 Coneprxanue yudeOHOro MaTepuaia
[Map u cdepa, uxap u cdepa. Bzaumuoe pacnonoxkenue chepsl u miockoctu. CeueHue
CEUYEHUS 1apa, c(hepet

KoMOuHUpOBaHHOE 3aHITHE 2
Tema 7.13 Copeprkanue yueOHOTO MaTepHraia
[Mousitie 06 o6pemelloHsTHE 00 o00BeMe Tenma. OOBeM Kyba ©  MPSAMOYTOJILHOTO
Tela. napamenenuneaa. Oo0beM Mpu3Mbl U WIMHApa. OTHOIICHHE 00BeMOB4
OtHomenne  00bEMOB

MOJOOHEBIX TE

MoM00OHBIX Te. ['eoMeTprudecKkuii CMBICHT ONTpeeTUTENs 3-T0 MOPsAKa

KoMOMHUpOBaHHOE 3aHITHE

Tema 7.14

ConeprkaHue yueOHOTO MaTepuaa




O0beMbl ¥ IUIOLIAOU

MMOBEPXHOCTEN TEN

O6bembl nupamMuapl U kKoHyca. O0bem mapa. I[lnomaan nmoBepxHOCTEM
Tel

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.15 KomOunamy

Conepxanue yuyeOHOro MaTepuaia

MHOT'OI'PaHHHUKOB W TCII

KoMOuHanmm reoMeTpu4ecKux Tell

~

HpaKTI/I‘-ICCKOG 3aHATUC

BpaIlCHUS
Tema 7.16 Conepxanue yaeOHOro Marepuaa
['eomeTpuueckue Hcrnonb3oBaHne KOMOWHAIIMM MHOTOTPAHHUKOB M TeJI BpAIllCHUS B
KOMOUWHAIIUU HaIPaKTUKO-OPUEHTUPOBAHHBIX 3a/lauax
[IPAKTHUKE [IpakTUYECKOE 3aHITHE 4
Tema 7.17 Conepxanue yuyeOHOro MaTepuaia
PemeHme 3amad, OO0BbeMbI 1 TIIOMIAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpaIllEHUS
2
MHOTrOrpaHHUKH U Tell
KoHTtposnbHas paboTta
BpaIlCHUS
14
Pasnen 8. IlepBooOpasHasi pyHKIWH, ee IPUMEHEHne 0K-01,0K-02,0K-
Tema 8.1 Coneprkanue yueOHOTO MaTepHraia 2




[TepBooOpa3zHas

33,[[21‘13 O BOCCTAQHOBJICHHH 3aKOHa ABWXCHUA IIO U3BECTHOU CKOpOCTH.

03, 0K-04,0K-05,

(GYHKIIHH. 0K-06, 0K-07
[Tonsitue wHTErpUpoBaHMs. O3HAKOMJICHHE C TOHATHEM HHTETpaia
[IpaBuna HaXOXKICHUS 7K
[EPBOOGPA3HBIX nepBooOpazHoit mns  pynkuum  y=f(X). Pemenme 3amay Ha CBs3b
nepBOOOpa3HON U ee MPOU3BOJHOM, BBIYHCICHHE IMEPBOOOPA3HOU IS
naHHou ¢yHkiuu. Tabmuia GopMyn i1 HaXOXKISHUS ITEPBOOOPa3HBIX.
W3yueHue npaBuiia BBIYUCICHUS TIEPBOOOPA3HOM
KoMOnHUpOBaHHOE 3aHITHE
Tema 8.2 Copnepxanue yueOHOro Matepuasa
ITromans 3amayn, MPUBOIANINE K TIOHATHIO OMNPENEICHHOTO HHTErpaja - o
KPUBOTHHEHHOI BBIYKMCIICHUM TUIOIIAIA KPUBOJWHEHHON Tpamenuu, O IMepeMenicHun

Tpaneuuu. opmyia

HproTona - JleiiOHMIIA

Touku. IloHsTHe OHpeIIGJIéHHOFO HHTCTpAIa. FGOMeTpI/ILIeCKI/Iﬁ )51

KoMOHMHHPOBAHHOE 3aHITHE

Tema 8.3

Heonpenenenuoli U

Coneprkanrie yueOHOTO MaTepuaa

[lonsiTue HCONMPCACICHHOI'O MHTCTpaJia

KoMmOuHUpOBaHHOE 3aHITHE

OITPEICTICHHBIN
WHTETpaibl
Tema 8.4 Coneprxanue yueOHOro MaTepuaia
TousTie o6l COMETPUIECKHUIA CMBICIT ONPEICTCHHOTO HHTErpaa

KoMmOuHUpOBaHHOE 3aHITHE
OTIPEICIICHHOM
Tema 8.5 I -

podeccHOHAILHO-OPUEHTHUPOBAHHOE  COAep:KaHue (Comep:KaHHe

OnpeneneHHbIN

NMPUKJIAJTHOTO MOIYJIfA)




WHTErpai B ["eoMeTpuyecKkuid cMbICT omnpeieeHHOro nuTerpaina. @opmyna Herotona
SKU3HU - JleiiOnuma. Pemienwe 3agad Ha NOPUMEHEHHE HWHTErpaiga s
BBIYHCIICHUS PU3NYECKUX BETUYMH U IJIOIIAeH
[IpakTHyeckoe 3aHsITHE
Tema 8.6 Copeprkanue yueOHOTO MaTepHraia
Perene 3aaq [lepBooOpasnas ¢ynkuuu. [lpaBuna HaxoxaeHus nepBooOpasHbiX. Ee
MIPUMEHEHUE 2
[IepBooOpazHas
KoHTposbHas padoTta
byHKIUY, ee
18
Paznen 9.Ctenenn u kopuu. CrenenHas pyHkuus
Tema 9.1 Coneprxkanue yaeOHOro Marepuajia 0K-01,0K-02,
Cremnennast QyHKIH, cell [OHATHE KOPHS N-0if CTENICHU U3 JCUCTBUTEILHOTO Yncia. DyHKIMU Y = 0K- 03, OK-
CBONCTBA VX ux cBoiictBa u rpaduxu. CBolicTBa KOpHS N-0i CTENEHU 04,0K-05, 0K-07
KoMOMHHpOBaHHOE 3aHITHE 4
Tema 9.2 Copeprkanue yueOHOTO MaTepHraia
[IpeoOpazoBanue [IpeobpazoBaHue UppaIMOHAIBHBIX BBIPAKEHUN
BBIPDAKEHUN C KOPHSIMH 4

MOW CTEIICHU

KoMmOnHUpOBaHHOE 3aHATHE

Tema 9.3 (CBoiicTBa

Conepkanue yueOHOro Marepuaa

CTCIICHU C

padrOHAJIbHBIM u

[ToHsaTHe CTENEHU C JIOOBIM paduOHAJIBHBIM IIOKAa3aTCIICM. CreneHHbBIC

(GbyHKUIHU, UX CBOMCTBA U rpaduKu

eCTBUTEIbHBIM

KoMmOuHUpOBaHHOE 3aHITHE
MOKa3aTeJIsIMU 2
Tema 9.4 Conepxanue yueOHOro MaTepuasa 6




Perienue

PaBHOCMIIBPHOCTh MPPALMOHAIBHBIX YPABHEHWM M HEPABEHCTB. MeTO/bI

MpPalHOHATLHBIX uX pelieHus. Perenue uppanuoHaibHbIX YPABHEHUN U HEPABEHCTB

YPABHCHHH Y KoM6HHIpOBAaHHOE 3aHATHE

Tema 9.5 Copeprkanue yueOHOTO MaTepHraia

Cremenu u xopuu. (ONPEIeIeHne CTeneHHoH (GyHKuuH. Vcrmonp3oBaHue ee CBOWCTB mpH

CreneHuas QyHKIIUS PELICHNH YPAaBHEHUM U HEPABEHCTB 2
KoHTposbHas padota

Paznen 10. IToka3aTenbHasi pyHKIUSA 18

Tema 10.1|/Conepkanue yueOHOr0 MaTepHuaia

TokazaTelbHAs CreneHb ¢ MPOU3BOJIBHBIM JICCTBUTENIBHBIM NOKa3zaTeneM. OnpeneneHue

byHKIIUSI, €€ CBOMCTBA

noKa3aTelnbHOM (YHKIUH, €€ CBOMCTBA M TrpapuK. 3HAKOMCTBO C
NPUMEHEHUEM T[IOKa3aTeNbHOW (QYyHKUMU. PeleHne moka3aTenbHBIX

ypaBHEHUH (YHKIIMOHAIBHO TpapUIECKUM METOA0M

0K-01,0K-02,0K-

KoMOMHHpOBaHHOE 3aHITHE 4
Tema 10.2 Coneprkanue yueOHOTO MaTepHraia 03, OK-04, OK-
PenieHue . 05, 0K-07
Pemienrie  moOKa3aTeNbHBIX  YpPaBHEHHM  METOJIOM  ypaBHHBAHUS
MMOKa3aTeIbHbIX . . .
MoKasaTelield, METOJOM BBEJEHUSI HOBOM MEpPEMEHHOM, (PyHKIIMOHAIHHO-
ypaBHEHUM 7|
rpaguIecKuM MeToI0M. PerieHne mokasarenbHbIX HEPABEHCTB
HEPABEHCTB
[IpakTHyeckoe 3aHsTHe 8
Tema 10.3 CucremsiCoaepxanue yueOHOTO MaTepHraa
MOKA3aTEeJIbHBIX Pemienre cucTeM noka3aTelibHbIX YPaBHEHHU I
KoMOuHHpOoBaHHOE 3aHATHE 4

YpaBHEHUU




Tema 10.4 Coneprxanue yu4eOHOro MaTepHaia
Pemrene 3ajay. [PEIIEHME  TOKA3aTEIbHBIX  YPABHEHMH  METOJOM  ypaBHHBaHHs
[Toka3zarenpHas MMOKa3zaTeJaed M METOAOM BBEICHUS HOBOW IlepeMeHHOW. PemieHue
dyHKIHs [MOKA3aTEJIbHbIX HEPABEHCTB

KoHTtposbHas paboTta 2

30

Paznea 11. Jlorapudmel. Jlorapupmmnyeckas GpyHKIus
Tema 11.1 Conepxaaue yueOHOro MaTepuaia
Torapudm ypcna. Plorapudm uucia. JlecATHYHbIA U HATypaJbHBII JIOrapu(pMBbI, YUCIIO €
TecATHIHbI - KoMOuHHpOBaHHOE 3aHATHE
HATypaJbHbIN
norapuMbl, YUCIIO € 4

Conep:xanue yueOHOr0 MaTrepuana 0K-01, 0K-02, O
Tema 11.2 . K-03,0 K-04, OK-
Croii CaoiicTBa gorapudmon. Onepaius jorapuMUpOBaHUSL. 05. 0K-07 ITK

BOHCTBA JIOrapH(MOB. KoMmOuHupOBaHHOE 3aHSTHE 0 ’
Onepanus
norapuMUpOBaHUS
Tema 11.3|Conepxkanue yueOHOTO MaTepuaa
Jlorapupmuueckas Jlorapudmuueckast pyHKIUS U €€ CBOMCTBA
dyHKMs, ee cBojicTBa  |[KOMOMHHPOBAHHOE 3aHATHE
4

Tema 11.4 PemenueCoaepxkanue yueOHOTo MaTepuana 8




orapupMUYECKUX

[Tonsitue norapupmudeckoro ypaBHeHus. Omepaiusi MOTEHIIMPOBAHHUS.

YpaBHCHUH UTpu OCHOBHBIX MeETOAAa peleHUuss JorapupMUYECKUX ypaBHEHUI:
HCPaBCHCTB GbyHKIIMOHATBHO-TpaQUYECKU,  METOJT  IMOTEHIUPOBAHMS,  METOJ
BBEJICHUS HOBOM nepeMeHHo. JlorapudMudeckue HepaBeHCTBA
KoMOHMHMPOBAHHOE 3aHITHE
Tema 11.5 Cojnepxanue yueOHOro MaTepuaia
CucremMbl AJITOPDUTM  pEIICHUSI  CUCTEMbl  ypaBHEHWH.  PaBHOCHIBHOCTH
orapu(pMUIECKUX norapu(MUYECKUX ypaBHEHUI 1 HEPABEHCTB
YpaBHEHU KoMOuHUpOBaHHOE 3aHITHE
2
Tema 11.6 I[IpodeccnoHAILHO-OPUEHTUPOBAHHOE  COJepKaHue  (COHep:KaHMe

Jlorapudmber B mpupoje

NPHUKJIATHOTO MOTYJISA)

U TEXHUKE [Ipumenenue norapudma. Jlorapudpmuueckas cnupanb B npupone. Ee
MaTEMAaTUYECKUE CBOMCTBA
[TpakTHYECKOE 3aHATHE 4
Tema 11.7 Copeprkanue yueOHOTO MaTepHraia
Penienne 3a1au. Jlorapudbmuueckas dynkuus. Permenue npocredmux gorapuhMudecKux
KoHTtposnbHas pabota
Jlorapudmel. P P 2
Jlorapupmuueckas
byHKIUSA
10
Pazgea 12. MHuoxkecTBa. Jj1eMeHThI TeOPUH rpagos
Tema 12.1 MuoxectBa |ComepxaHue yueOHOTO MaTepuana
[Tonarue mHoxecTBa. [TomMHOXkecTBO. Onepaliu ¢ MHOKECTBAMU 2




KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 12.2

Omnepanuu
MHOKECTBAMU

(@]

I[IpodeccnoHaILHO-OPUEHTUPOBAHHOE  CO/epP:KaHUe (coAep:KaHue
NPUKJIAJTHOTO MOIYJIs)

Onepaiuy ¢ MHOKECTBaMHU. PellieHne npukiagHbIX 3a/1a4

[IpakTHUEeCKOE 3aHITHE 2

Tema 12.3 I'padmr

Coneprxanue yueOHOr0 MaTepHaia

[Tonsarue rpada. CBsi3HbIN Tpad, AepeBo, UK Ipad Ha IOCKOCTH

[TpakTrueckas padboTa

Tema 12.4
Pemenue 3ajad4.

MuoxecTtBa, ['padsl U

Coneprxanue yu4eOHOr0 MaTepHaia

OHGpaI_[I/IH ¢ MHOKecTBamu. Ornucanue PCalIbHBIX CI/ITya]_II/If/'I C ITIOMOIIIBIO

MHOXeCTB. [Iprmenenue rpadoB K pelieHuo 3a1au

MX HPUMCHCHHIE KoHnTponbHas pabora 2

Pa3nen 13. DieMeHThI KOMOMHATOPUKHU, CTATUCTUKYU U TEOPUM BEPOATHOCTEH 26 0K-01, 0K-02, 0
K-03,0 K-04, OK-
05, 0K-07

Tema 13.1 OcnoBubieCoaepkaHue yueOHOro MaTepuaia

nousitis HIEPECTaHOBKM, Pa3MEIIEHHUS, COUETAHUS. 4
KOMOMHATOpHKH KoMmOuHUpOBaHHOE 3aHSTHE.
Tema 13.2 Conepkanue yueOHOro mMarepuasa

CoObITHE, BEpOSITHOCTD

coOpITus. Cll0KEeHHE U

CoBMecTHbIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOATHOCTH
CYMMBbI COOBITUH. YCIIOBHasi BEPOSTHOCTh. 3aBUCHUMbIE M HE3aBUCUMBIEC

coObITHs. TeopeMbl 0 BEpOSITHOCTH TIPOU3BEICHUS COOBITUM.




YMHOKXCHHUC

BEPOSITHOCTEN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 13.3 BepostHocTslIpodeccHoHaIbHO-OPHEHTHPOBAHHOE  COAep:KaHMe (comepikaHMe,
B [PHUKJIAJHOIO MOAYJIS)
poheCCHOHATBHBIX OTHOocHTENIbHAs 4YacTOTa COOBITHSA, CBOMCTBO €€ YCTOWYMBOCTH.
3amauax Cratuctuyueckoe onpeneneHue BeposSTHOCTH. OIlleHKa BEPOSATHOCTH
[IpakTHYECKOE 3aHITHE
Tema 13.4 Conepxaaue yueOHOro MaTepuaia

JluckpeTHas ciydaiiHas

Buapl cinydaiiHpiX BenuuuH. ONpenesieHUe NUCKPETHOM CIydalHOU

BEJINYMHBI. 3aKOH PacIpeaeiIeHUs TUCKPETHOM ClIy4yallHOW BeIUYUHBL. Ee

BEJIMUMHA, 3aKOH €€
pacnpeaeacHus KoMOHMHHPOBAaHHOE 3aHITHE
Tema 13.5 Cojnepxanue yueOHOro MaTepuaia

3agayl MaTeEMaTHUYECKOH

CTAaTHUCTHUKN

Bapuanuonnsliii psg. [lonuron yactot u ructorpamMmma. CraTucTUUYECKHE

XapaKTePUCTUKU PsiZia HAOII0IaeMbIX JaHHBIX

KoMOuHUpOBaHHOE 3aHITHE

Tema 13.6
Cocrasienue TaOIUI[ U

TuarpaMM Ha MPaKTUKe

I[IpodeccuoHANBHO-OPUEHTHPOBAHHOE  COAepP:KaHue (coaeprkaHue

NMPUKJIAJTHOTO MOIYJIf)

[lepBuunasi 00pabOTKa CTAaTHCTHYECKMX MaHHBIX. ['paduueckoe wux
npencraBieHne. HaxoxxneHue CpelHUX XapaKTepUCTUK, HAOII0AaeMBbIX

JAHHBIX

[IpakTueckoe 3aHsTue

Tema 13.7

Coneprkanre yaeOHOTO MaTepHraia




Permenue 3aa4y.JneMeHTsl  KoMOuHATOpuku. CoObITHE, BEPOSTHOCTH  COOBITHS.
DNIeMEHTHI CrnoxxeHue 1 yMHOKEHHUE BEPOSTHOCTEH
KOMOMHATOPUKH,
KoHTposibHas padoTta
CTATHCTUKH W TEOPHUH
28

Pa3znes 14. YpaBHeHUs] M HEPABEHCTBA

Conepkanuie yueOHOTO MaTepuana

Tema 14.1
PaBHOCWIIBHOCTB

YpaBHEHUU 51
HEPaBEHCTB. OO0mmue

PaBHOCMIBHOCTD ypaBHEHUM M HepaBeHCTB. OmnpeneneHus. OCHOBHBIE
TEOpPEMBbl PAaBHOCWIBHBIX IIEPEXOAAX B YPAaBHEHUSIX M HEPABEHCTBAX.
OO011Ke METOIbI peLIEHUs] YPaBHEHU: MEPEX0]l OT PaBEHCTBA (PYHKIUHN K

PABEHCTBY apr'yMEHTOB JJI1 MOHOTOHHBIX (DYHKIIMH, METOJ Pa3JIOKCHUS

MCTOAbI pCHICHUSA

KomMOHMHMpOBaHHOE 3aHSITHE

0K-01,0K-02,0K-
03, 0K-04,0K-05,

Tema 14.2 Coneprxanue yueOHOro MaTepuaia
paduueckmiit  meroy [OOIIME METOABI PCIICHHS HEPABEHCTB: MIEPEXO OT CPABHCHMUS 3HAYCHUN
pelieHus GyHKIIUH K CpaBHEHUIO 3HAYCHHN apryMEHTOB [IJIi MOHOTOHHBIX
a . . . OK-060,
YPaBHCHHUH |\ hyHkinif, METOJ WHTEPBAJIOB, (YHKIMOHATHHO-TPAPUUIECKUN METO/I. K

’ KoMOMHHPOBAHHOE 3aHATHE 4
Tema 14.3 Coneprkanue yueOHOTO MaTepHraia
YpaBHEHUS 7|

Onpenenenue Moayns. PackpbiThe MOAYJsT 1O ONPEACICHUIO.

HCPAaBCHCTBA C MOJYJICM

[Ipocreiiimme ypaBHEHUMsT W HeEpaBeHCTBA ¢ MoayieM. [IpumeHnenue
PaBHOCUJIBHBIX [I€PEXOJOB B OIPEHCICHHBIX TUIIAX YPAaBHEHUU W

HCPABCHCTB C MOAYJICM

KoMOMHHpOBaHHOE 3aHITHE

O0K-07




Tema 14.4 Conepkanue yueOHOro marepuasia
YpaBHEHUS U3HaKOMCTBO ¢ mapameTpoM. lIpocTeiiinie ypaBHEHHS W HEPAaBEHCTBA C
HEpaBEHCTBA cl1apaMmeTpomM
KoMOuHHpoBaHHOE 3aHSATHE
napaMeTpaMmu 6
Tema 14.5 IIpodeccnoHAIbLHO-OPUEHTUPOBAHHOE  COJepPKaHue  (coaep:KaHHe
NMPUKJIATHOTO MOAYJIfA)
PerieHne TeKCTOBBIX 3a/1a4 TPOPECCHOHATLHOTO COIePKAHUS
Cocrasnenue u peumenuel [paktnueckue 3aHsaTUs 8
npo¢heCCUOHATIBHBIX
Tema 14.6 Conepxanue yueOHOro marepuasia
Perenue 3amau OO0mue MeToapl peHieHUs ypaBHEHHWM. YpPaBHEHHUS M HEPABEHCTBA C
VpaBHeHHs JMOIYJIEM U C IapaMeTpaMH
HEpPaBEHCTBA [IpakTHyeckoe 3aHsITHE 2
I[IpomexxyTouHasi arrecTanus (AK3amMeH) 6
Bcero: | 340




3.VCJOBUS PEAJU3AIIAM MMPOTPAMMBI YUEBHOW
JTUCHUATIIMHBI

3.1. Jlna peanuszanuu MmporpaMMbl AUCHMIUIMHBI JAOHKHBI OBITh MPETyCMOTPEHBI
CJIEIyIOLIME ClIeHUaIbHbIE TOMENICHUS:
Peanuzanus mporpammbl yueOHOW AUCHMILTUHBI TpeOyeT Haauuus ydeOHOTo

KaOWHETa MaTeMaTHKH.

Peaym3anuss mporpamMMbl JHUCIUIUIMHBL TPeOyeT HaJW4us y4eOHOro KaOuHeTa
MaTeMAaTHUKH.

O6opynoBanne yueOHOTO KaOUHETA:

- TIOCaJI0OYHBIC MECTa IO KOJIMYECTBY 00yUaONIIXCS;

- pabouee MeCTO MpernoIaBaTes;

- KOMIUIEKT y4eOHO-HATJISAHBIX IIOCOOUH;

- KOMIUIEKT JICKTPOHHBIX BHICOMATEPHAIIOB;

- 3aJIaHHS JUTI KOHTPOJIBHBIX padoT;

- MpodeCCHOHATBHO OPUCHTHPOBAHHBIC 33 JaHU;

- MaTrepHuaJibl 3K3aMeHa.

TexHU4YecKue cpescTBa O0yUCHHUS:

- MEPCOHAILHBIA KOMIIBIOTEP C JUIICH3MOHHBIM IPOTPAMMHBIM 00ECIICUCHUEM;

- TIPOEKTOP C SKPAHOM.

3.2. UudopmanuonHoe odecnevyeHne o0yueHust

OcCHOBHbBIE HCTOYHUKH:

s o0yyarommxcst

1. AmumoB III.A. Marematuka: anreOpa W Hadajga MaTeMaTUYECKOTO
aHanu3za, reoMerpus. Anredpa ¥ Hadajga MaTEMaTUYECKOTO aHAIU3, T€OMETpUs
10-11 k. Yuebnuk M.: [Ipocsemenne. 2023 .

2. AmumoB III.A. MaremaTtuka: anrebpa W Hadajla MaTeMaTH4YECKOTO
aHanu3za, reomerpus. Anredpa ¥ Hadaja MaTEMaTHYECKOTO aHAIU3, T€OMETpus
10-11 xn. Yuebnuk M.: Ilpocsemenue. 2022 r. https://shop.prosv.ru/algebra-i-
nachala-matematicheskogo-analiza--10-11-klassy--bazovyj-i-uglublennyj-
urovni9185



3. Atanacsn  JI.C. u gp. Marematuka: anrebpa W Hayaia
MaTeMaTHuecKoro aHanusa, reomerpus 10-11 k. 2022r. — M.: IIpocsermienue.
4, Aranacan JI.C. u gp. Maremaruka: anrebpa M Hauyajga MaTeMaTHYE€CKOTO
aHanusza, reomerpus  10-11  km.  2022r. —  M.: Ilpocsemienue
https://shop.prosv.ru/geometriya-10-11-klassy-bazovyj-i-profilnyj-urovni9191
s npenogaBartesien
1.®enepanpHblil 3akoH 0T 29.12.2012 Ne 273-03 «0O06 oOpa3zoBaHuu B
Poccuiickon denepanum.

2.Ilpuka3z MunucrepctBa obpazoBanus u Hayku PO ot 17.05.2012 Ne 413
«O0 yTBepxkaeHUH (enepalbHOrO TOCYAApPCTBEHHOTO 00pa3oBaTEILHOTO
CTaHJapTa cpeaHero (IOJHOr0) O0IIero 0Opa3oBaHUs».

3.Ilpukaz MunuctepctBa obpazoBanusi u Hayku PO ot 29.12.2014 No 1645
«O BHecenun wuszMeHenuit B Ilpukaz MuHucTepcTBa 00pa3oBaHUS M HAyKU
Poccuiickoit  ®eneparuu ot 17.05.2012 Ne 413 «O6 yTBepxkIeHUU
dbenepabHOTO TOCYIAapPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEIHETO
(mostHOT0) 00IIIETO 0OPA30BAHMUS ».

4 Ilucemo [lenmapTameHTa rocyJapCTBEHHON MOJUTHUKUA B c(epe MOArOTOBKH
pabouux kaapos u {10 MunucrepctBa oopazoanus u Hayku P® ot 17.03.2015
No 06-259 «PekomeHmanuu 1O OpPraHM3allMHM IIOJIYYCHHS CPEIHEro OOIIero
oOpa3oBaHHsS B TMpejeiIax OCBOCHHS 0O0pa30oBaTEIbHBIX MPOTPAMM CPEIHETO
npodeccHoHaIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMS C
ydeToM TpeOoBaHMM  (elepalbHBIX T'OCYJIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB M TOJdydaeMod Tpodeccuu WM CHEMUATLHOCTH CPETHETO
poeCcCHOHATIEHOTO 00pa30BaAHUS.

5.bammMakoB M.M. MareMaruka: KHHUra Jjis MPENojaBaTess: METOIUYECKOe
mocooue. — M., 2019, 98c.

6.bammvakos M.U., Lpiranos 11.M. MeToandeckoe nocoOue I MOATOTOBKH
k EI'D. — M., 2018, 130c.

HNuTepHeT-pecypcesl

1. ®denepanbubii nopran "Poccuiickoe oOpasoBanue" - http://edu.ru  (mara



http://edu.ru/

obpamenus 15.05.2023).

. Pecypcel, npencraBnennsie Ha noptane PLAOP (denepanbHblii HEHTP

nHGOPMAIIMOHHBIX 00pa30BaTeIbHBIX pecypcoB) — http:/fcior.edu.ru
http://eor.edu.ru (mara oopamenus 15.05.2023).

. Karanor oOpa3oBarenbHbIX pecypcoB ceTu WHTepHET s IIKOJIbI -

http://katalog.iot.ru/ (mara oopamenus 15.05.2023).

. Karanor yue6HHKOB, 000py/10BaHUs, ANEKTPOHHBIX PECYPCOB ISl OOIIETO

obpazoBanus - http://ndce.edu.ru/ (marta oopamienus 15.05.2023)

. Enunas xomnexuus mudpoBbiXx o0pa3oBaTeabHbIX pecypcoB - http://school-

collection.edu.ru/ (mara oopamenus 15.05.2023).

. [lopran "Enunoe okHO pgocTtynma K oOpa3oBaTelbHBIM pecypcam’ -

http://window.edu.ru/ (narta oopamenus 15.05.2023).

. Poccuiickuit o6meo06pa3oBatenbHblid moptan - http://school.edu.ru/  (marta

obparmienus 15.05.2023).

. @enepanbHbli LEHTP WH(OPMAIMOHHBIX O0Opa30BATENIbHBIX PECYPCOB-
http://eor.edu.ru/ (nata oopamenus 15.05.2023)

. Beepoccniickmit  MHTepHeT memcoBer - http://pedsovet.org/ (mara
obpamenus 15.05.2023).


http://fcior.edu.ru/
http://eor.edu.ru/
http://katalog.iot.ru/
http://ndce.edu.ru/
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/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOW
JUCHUIIAHBI
KOHTpOJII) " OIICHKA PE3YyJIbTATOB OCBOCHHUA yqe6Hoﬁ ANCHUITIIMHBI
OCYHICCTBJLCTCA IMPCIOAABATCIIEM B IIPOHCCCC TIPOBCACHUA IMPAKTHUYCCKUX
3aH51TPII>i, TeCTI/IpOBaHI/IH, CO6CCCI[OB3HI/I$I, a TAKXKEC BBIIIOJIHCHUSA 06y‘—IaIOH_[I/IMI/IC$I

HHAWBUYAJIbHBIX 3aﬂaHHﬁ, CaMOCTOATCIBbHBIX U KOHTPOJIBHBIX pa60T.

(I)OprI U METOAbI

Pe3yabTarsl 00yuenust KOHTPOJISI M OIIEeHKH

(ocBOEHHBbIE YMeHMSl, yCBOCHHbIE 3HAHUA) pe3yJibTaTOB
00y4YeHust

Auaredpa

YmMmers:

BJIAJETh METOJAMM JOKAa3aTeIbCTB, aJrOpUTMaMu | TectupoBaHue
pelieHus 3a/1ay; YMEHHE (dbopMyIUpOBaTh | YCTHBIH ompoc
OIIPE/ICIICHUS, aKCHOMBI W TEOPEMbI, NMPUMEHATh WX, | Maremarnyeckuit IMKTaHT
IPOBOANTE JIOKa3aTeJbHBIE pacCyXaeHus B Xxoje | MHmmBuIyanbHas
peIICHUS 3a]1ay; caMOCTOSATENIbHasE padoTta

- YMETb OICPpHUPOBATH MOHATUSIMMU: CTCICHb YHCIIA, Hpencrapnenue
jgorapudM 4YHUCIa; YMEHUE BBIMOJHITh BBIYUCIICHUE | PE3Y/IBTaTOB
3HQUEHUH ¢  TpeoOpa3oBaHMsl  BBIPAXKEHUM  coO | [IPAKTHYECKUX pabot
CTeNeHsAMHU 1 JorapupMaMu, NpeodpazoBaHus APOOHO- | 33IHTA TBOPUECKUX PadoT
PaLlMOHATIBHBIX BBIPAXKCHUU; 3ammTa MHAMBUIYaTbHBIX

- YMETbh ONEPUPOBATH MOHATUIMU: PAIMOHAIIbHBIE, | IPOCKTOB
uppaluoHaibHBbIE, MoKasaTeIbHbIC, CTeMeHHBIe, | KOHTPOJIbHAs pabora
Jorapu(GMUYECKIE, TPUTOHOMETPHUECKIE YPABHEH S 1 | BPIIOTHCHHE
HEPABEHCTBA, UX CUCTEMBI; 9K3aMCHAllHOHHbIX

- yMETh ONEPUPOBATH TOHATUAMH: (DYHKIMs, | 33/1aHUH.
HemnpepbIBHAs QyHKIIMS, TPOU3BOIHAS, IEpBOOOpa3Has,
oTpeIeSICHHBIN WHTETpa; yMETh HaxOJUTh
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUNA, HCHOJIb3Ys
CIIpaBOYHBbIE MaTEpHaJIbl; UCCIEA0BATh B MPOCTEHIIINX

ClIydasax (bYHKLII/II/I Ha MOHOTOHHOCTb, HaXOIUTb

HaMOOJIbIIME M HAaWMEHbIINE 3HayeHus (YHKIIHIA;




CTPOUTHh TpaUKU MHOIOWIEHOB C MCIOJIb30BAaHUEM
anrapara MaTEMaTUYeCKOTO AaHaIW3a; I[PUMEHATH
IIPOM3BOJHYIO NP pPELICHWH 3a1a4 Ha JBWKCHHE;
pemarbs  MPAaKTUKO-OPUEHTUPOBAHHBIE 3aJauyd  Ha
HauOoNbIIME W  HAUMEHBLIME  3HA4YCHHUs, Ha
HaXO0XJICHUE IIyTH, CKOPOCTU U YCKOPECHUS;

yMETh ONEpUPOBATh TMOHATHAMH: palOHAIbHAS
¢yHkuMsa, ToKazaTenbHas ~— (QYHKLHUS, CTEleHHas
byHKIMS, TorapumMuueckas

byHKIIHS, TPUTOHOMETPHIECKHUE byHKIUH,
oOpatHple (QYHKIMH; YMEHHE CTPOUTh TpaduKu
U3YYEHHBIX (YHKIUH, HCIOJNb30BaTh TrpaduKu TpH
U3YYEHUHU MPOLECCOB M 3aBUCUMOCTEH, MPU PEIICHUH
3aJa4 W3 JIPYruX Yy4eOHBIX NPEIMETOB W 3aj1ad U3
peanbHOU JKU3HU; BbIpaxaTh (POpMyJIaMu 3aBUCUMOCTH
MEXIy BeTMYMHAMU;

- YMETh pelaTh TEKCTOBBIE 33J]a4M PA3HBIX TUIIOB
(B TOM YHcie HAa NOPOLEHTHI, JOJM M 4YacTd, Ha
JBUKEHHE, paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 33aJa4yil U3 O0JacTH YIpaBIEHUS JTUYHBIMU U
CeMEWHBIMM (UHAHCAMU); COCTABISATh BBIPAKECHMUS,
YpaBHEHHUS, HEPABEHCTBA U UX CHUCTEMBI MO YCJIOBHIO
3aJlayd, MCCIIEIOBaTh IMOJYYEHHOE pelIeHUue WU
OLICHMBATh MPABAONOA00HOCTh PE3YIbTATOB;

- YMETb OIEPUPOBATH IOHATUSAMHU:  CpEIHEE
apupmMeTHIecKoe, MeJMaHa, HauOoJIbIIEe U
HaMMEHbIlIEE  3HA4Y€HUs,  pa3Max,  JUCIepcus,
CTaHJIaPTHOE OTKJIOHEHHE YHCIOBOrOo Ha0Opa; yMETh
U3BJICKATh, MHTEPHPETUPOBATH uH(popMaIuio,
MPEACTABICHHYI0O B TaOiMIax, Ha JguarpaMmax,
rpadukax, OTpPaXalollyld  CBOWCTBA  pEATbHBIX
MIPOLIECCOB U SIBJICHUI; MPEACTaBIATh UHPOPMALIUIO C
NOMOUIbI0  TAabNMIl M JAWarpaMM;  HUCCIEI0BaTh
CTaTUCTUYECKHUE JaHHbBIE, B TOM YHCIIE C TPUMEHEHHEM

Fpa(l)I/I‘IeCKI/IX MCTOAOB U 3JICKTPOHHBIX CPCICTB,




YMETh ONEPHPOBATH MOHATUSAMU: CIIyYailHBIN OMBIT U
cillyyailHoe  COOBITHE, BEpPOSTHOCTh  CIY4alHOTO
COOBITHS; YMEHHE BBIYHCISATH  BEPOATHOCTH  C
UCTIOJIb30BaHUEM TpapUUecKuX METOJOB; MPUMEHSThH
(GopMysIBl CIHOKEHHUS WU YMHOXEHHS BEPOSTHOCTEH,
KOMOHMHATOpHbIE (akThl U (QOPMYJbl MPU PEUICHUH
3a]a4; OLICHWBATh BEPOSITHOCTU PEabHBIX COOBITHIA,
3HaKOMCTBO CO CIIyYaliHBIMH BEJIMYMHAMH, YMEHHE
IPUBOJUTH PUMEPHI

MIPOSIBJICHHSI 3aKOHA OOJBIINX YUCET B IPUPOIHBIX U
OOITIECTBCHHBIX SIBIICHUSX;

- YMeTh OINEepPHPOBAThH MOHATUSIMU: TOUKA, MpsMas,
IJIOCKOCTh,  MPOCTPAHCTBO,  JIBYIPAHHBIA  yTOJ,
CKpEelIMBaIOIIMecs  MpsiMble,  MapalieIbHOCTh |
NEPHEHANKYISIPHOCTh TMPAMBIX M IJIOCKOCTEH, yroi
MEXIY MPSMBIMA, YTOJ MEXKIY MPSIMOU M TUIOCKOCTHIO,
Yroad MEXIYy IUIOCKOCTSAMH, PACCTOSHUE OTTOYKH [0
IJIOCKOCTH, PACCTOSTHUE MEXAY MPSAMBIMH, PACCTOSHHEC
MEXIY IUIOCKOCTSIMHU; YMEHHUE HCIOJIB30BaTh TIPH
pelieHun 3a7ad  U3y4YeHHble (PAKThl M TEOpPEMBbI
IUTAHUMETPHH; YMEHUE OIEHUBATh pa3Mepbl 0OBEKTOB
OKpY>KaroIIero Mupa;

- yMETh ONEPUPOBATH MOHITHIMU: MHOTOTPAaHHUK,
CeUeHHWE MHOTOTpPaHHMKA, Ky0, TMapaienenue],
nmpu3Ma, nupaMua, GUrypa u moBepXHOCTh BpaIlICHHUS,
MUWINHAP, KOHYyC, Imap, cdepa, cedeHus QUTYpHI
BpallleHusi,  IUIOCKOCTh,  Kacamomascsi  cepsl,
UJIMHAPA, KOHYCA, MJI0IIA/lb ITOBEPXHOCTH TUPAMHUIBI,
MPU3MBI, KOHYCA, IIWIMHJIPA, IUIOMAb chepbl, 00beM
Ky0a, IPSIMOYTOJILHOTO TapajuieienuIe/a, TUPaMuIb,
OpU3MbI, UWJIUHApPA, KOHyca, IMapa; yMEHHE
U300pakaTh ~ MHOTOTPAHHWMKA W TIOBEPXHOCTH
BpalliCHUS, WX CEUYCHUS OT pPYyKH, C ITOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB M JJIGKTPOHHBIX CPEJCTB;
YMEHHUE PACIO3HABaTh CHUMMETPHIO B TIPOCTPAHCTBE;

YMCHHC PaCIIO3HABATL IIPABUJIbHBIC MHOT'OIPAaHHHUKH,




yMETh OINEpPUPOBaTh TMOHITHSIMH: JIBIDKCHHE B
IPOCTPAHCTBE, MOMO0OHBIE (GUTYpBl B TMPOCTPAHCTBE,
UCTIOJIb30BaTh OTHOIICHUE TUIOMIAIeH TTOBEPXHOCTEH U
00bEMOB TOJIOOHBIX (PUTYp MIPH PEIICHUU 3a/1a4;

- YMETh BBIYUCIATH TE€OMETPUUYECKHE BEIMYHUHBI
(mmuHa,yrouI, IJI0ILA/Ib, o0BeM, IJI0ILA/Ib
MOBEPXHOCTH), HCHOJIB3Ys] H3YYCHHbIE (DOPMYIBI H
METO/IbI;

- YMETh ONEpPUPOBATh MOHATHSIMU:
NpsIMOYTOJIbHAsE CUCTEMA KOOPAMHAT, KOOPJIWHATHI
TOYKH, BEKTOpP, KOOPJIMHATBHI BEKTOpA, CKaJSPHOE
NPOU3BEJCHUE, Yroll MEXKIy BEKTOpamMu, CyMma
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YKCIIO; HAXOAUTh
C TOMOUIbIO H3YYEHHBIX (OpPMYIT KOOPAMHATHI
CEepEelIMHbl  OTPE3Ka, PACCTOSHHUE MEXAY JIByMA
TOYKaMU;

-yMeTh BBIOMPATh NOJAXOSAIIMNA U3YYEHHBI METOJ
JUISL peLIeHUsl 3aJlayM, paclio3HaBaTh MaTeMaTHYECKUE
(GakThl ¥ MaTeMaTHYECKHE MOJEIU B MPHUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSAX, B MCKYCCTBE; YMEHHE
NPUBOJAUTH MPUMEPHl MATEMAaTUYECKUX OTKPBITHI
POCCHICKOW U MUPOBOW MaTeMaTUYECKON HAYKHU.

- YMETh OIEpUPOBATh IMOHATHAMM: OIPEACIICHUE,
akcuoMa, TEeOopeMa, CJEICTBHE, CBOWCTBO, MpPHU3HAK,
JI0Ka3aTeNbCTBO,  PAaBHOCWIIbHBIE  (OPMYJIUPOBKHU;
yMEHUE (bopMyaMpoBaThH oOpaTHOe U
MPOTHUBOIIOIOKHOE YTBEPKJICHUE, MPUBOJUTD
IpUMEPBl M KOHTPIPHUMEPBI, HCIOJIb30BaTh METO
MaTeMaTUYeCKON WHIYKIWU; MPOBOUTH
JIOKa3aTelIbHbIE PACCY)KICHHsSI TMpU PEIICHUH 3ajad,
OLICHMBATh JIOTUYECKYIO IIPABUIIBHOCTD PACCYKICHUI;

- yMETh OINEpPUPOBATH MOHATHUSIMHU: MHOMKECTBO,
MIOJIMHOKECTBO, OIEpaIMy HAJl MHOKECTBAMU; YMEHHE
UCITI0JIb30BaTh TEOPETUKOMHOKECTBEHHBIN anmnapar JJjis

OImucCaHuA PCAJIbHBIX IIPOLHECCOB H SIBJICHUU Ipu




pelIeHnn 3aJad, B TOM 4YHCIE U3 APYTUX Y4eOHBIX
PEIMETOB;

YMEThb OINEpPUPOBATh MOHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, mHKI, rpad Ha IUIOCKOCTH; YMEHHE
3aJaBaTh W ONHUCHIBaTh  rpapl  pasIUYHBIMU
CrIoco0aMu; NCIOJIb30BaTh Ipadbl IPU PELICHUHN 3a]1a4;

- YMeTb CBOOOJHO ONEpPUPOBATH MOHITUIMH:
COUYETaHHE, MEPECTAaHOBKAa, YHCIIO COYETAHUM, YHCIIO
nepecTaHoBOK; OMHOM HblOTOHA; yMeHuEe MPUMEHSThH
KOMOHMHATOpPHBIE (PaKThl U PACCYXKACHUS ISl PEIICHHUS
3ajady;

- YMEThb ONEpUPOBATH MOHATUSIMH: HATYpaJbHOE
YHUCII0, LEJN0€ YHUCIO, OCTaTOK [0  MOAYIIO,
palMOHAIBHOE  YHWCJIO, HUpPpAlMOHAIBHOE  YHCIIO,
MHOXKECTBAa HATypalbHBIX, LEJBIX, PalUOHAIBHBIX,
NEHUCTBUTENBHBIX  YMCET; YMEHHUE  HCIOJIb30BaTh
IPU3HAKU JEIMMOCTH, HAUMEHbBIIUN OOLIUI JeIUTeNb
U HauMeHbllee olliee KpaTtHoe, airoput™ EBkinuaa
OpU pPEIIeHWH 3a7ad; 3HAKOMCTBO C Pa3IUYHBIMU
MO3UIIMOHHBIMH CHCTEMaMU CUHCIICHHUS,

- YyMeTb CBOOOJHO ONEpPUPOBATH MOHITUIMHU:
CTENEHb C LIEJbIM NOKa3aTeleM, KOPEeHb HaTypaslbHOM
CTENEHU, CTEMEeHb C pAlMOHAJIbHBIM I[IOKa3aTeseM,
CTeNEHb C  JACUCTBUTENbHBIM  (BEIIECTBEHHBIM)
nokasaresnemM, JiorapudM 4YHUCla, CHUHYC, KOCHHYC H
TAHT'€HC [TPOU3BOJIBLHOTO YUCIIA;

yMETb  ONEPUPOBATh  IOHATUAMHU:  TOXKIECTBO,
TOXIECTBEHHOE npeobpa3oBaHue, YpaBHEHME,
HEPAaBEHCTBO, CUCTEMa YpPaBHEHHW U HEPaBEHCTB,
PAaBHOCWJIBHOCTh YPAaBHEHUH, HEPABEHCTB U CHUCTEM,
palMOHANIBHBIE, HPPAlHUOHAIIBHBIE, [10KA3aTEJIbHbIE,
CTENEHHBIE, JOrapu(pMUUYECKUE, TPUTOHOMETPUUECKHE
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHUE PEIIATh
YPaBHEHMS, HEPABEHCTBA M CHUCTEMBI C IOMOILBIO
pPa3IMYHBIX TPUEMOB; PEIIATh YPAaBHEHUS, HEPABEHCTBA
U CHUCTEMBI C IapaMeTpOM; NPUMEHATh YPaBHEHMS,
HEpPABEHCTBA, UX CHUCTEMBI JUIsl peleHus




MaTeMaTHYeCKUX 3aJady MW 334a4 M3 Pa3IMYHbIX
o0JlacTeil HAyKu U peaibHOM JKU3HU,

-yMeTh CBOOOJIHO ONEPHUPOBATh MOHATHAMU: Ipapuk
dbyHkiun, oopatHas QyHKIUS, KOMIO3UIMS (PYHKIIHH,
AuHeWHas — QyHKIUS, — KBaApaTUuHas  (QyHKIUS,
CTemeHHass  (yHKIUS C  IeJblM  [OKa3aTesem,
TPUTOHOMETPUUECKUE byHKIMH, oOpatTHble
TPUTOHOMETpUUYECKHE (YHKLIUHU, TOKa3aTelibHas U
jgorapumuueckas  QyHKIUH;  yMEHHE  CTPOUTH
rpaduku  QyHKIMA, BBIIOTHATH MpeoOpa3OBaHUS
rpadukoB QyHKINIA;

YMEHHME UCIHOJb30BaTh rpapuku QYHKOUH IS
U3YyYEHHUs TPOIECCOB M 3aBHUCUMOCTEH NpHU pELICHUU
3a1a4 U3 JPYTHX Y4eOHBIX MPEAMETOB U U3 PEaIbHOM
KU3HU; BBIpaXaTh (POpMyJIamMH 3aBHCHMOCTH MEXIY
BEJIMYMHAMU;

YMEHHE CBOOOJHO  OINEPUPOBATH  MOHITHUSIMH:
YETHOCTh  (DYHKUMH, MNEPUOJUYHOCTh  (DYyHKLHH,
OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKIIHH,
KCTpEMYM (YHKIMHM, HAuOOJbLIEE W HAWMEHbIIIEe
3HaYeHUs (PyHKIMM HA  TMPOMEXKYTKE, yMEHHUE
IPOBOAUTD UCCIIEIOBAaHUE (PYHKIINH;

YMEHHME HCHOJb30BaTh CBOMCTBA U  Trpaduku
GyHKUMA Uil pelleHusl ypaBHEHWH, HEPAaBEHCTB H
3a1a4 C mapaMeTrpaMu; u300pakath Ha KOOPAMHATHOM
IUDIOCKOCTA ~ MHOXECTBAa  PEIICHWW  ypaBHEHUH,
HEPAaBEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHITUIMHU:
MIOCIIEIOBATEIBHOCTh, apuMeTnyecKas Mporpeccus,
reoMeTpuYecKasi mporpeccus, 0eCKOHEYHO yObIBarOIIIas
reoMeTpuYecKass TpPOTrpeccusi; yMEHHEe 3a7aBaTh
MOCNIEIOBATEIbHOCTH, B TOM YHCIE C TMOMOIIbBIO
PEKYPPEHTHBIX (POPMYII;

YMETh ONEPUPOBATh TOHATUSAMHU: HENPEPHIBHOCTH




GyHKIIUU, acUMITOTHI rpaduka (yHKIUH, TepBas U
BTOpasi MPOU3BOAHAS (PYHKIMHU, TE€OMETPUUYECKUN H
bu3MUecKuil CMBICI TMPOU3BOAHOM, MepBOOOpasHas,
ONpENEICHHBIA  HMHTETrpaj;  yMEHUE  HAXOAWTh
acCUMNTOTHl Tpaduka (PYHKIIMH; YMEHHE BBIYHCIIATH
MIPOU3BOJIHBIE CYMMBI, TPOU3BEACHUS, YACTHOIO H
KOMIIO3UIIMK  (YHKUMHA,  HAXOAUTh  ypaBHEHUE
KacaTeJIbHOH K TpaduKy QyHKIINN;

yMEHUe UCII0JIb30BaTh IPOU3BOIHYIO LTSt
MCCJIEI0BAHUS byHKIHH, IS HaXOXKJICHUS
HAaWJIy4ylIero pPElICHUs B NPUKIAJHBIX, B TOM YHUCIE
COIIMAJIbHO-DKOHOMHUYECKMX W (U3MYECKUX 3a/1ayax,
JUISL OTIPECNIEHUS CKOPOCTH M YCKOPEHHMS; HaXOIUTh
IJIOWAAN U 00beMbI (DUTyp C MOMOILIBIO HHTErpaa;
MPUBOJIUTH IpUMEPbI MaTEeMaTH4YeCKOro
MOJICJIUPOBAHUSL C MOMOIIbIO JU(PPepeHInaATbHBIX
YPaBHEHUI;

- YMEThb ONEPUPOBATh MOHITUSMH: KOMIUIEKCHOE
YHUCJO, CONPSHKEHHbIE KOMIUIEKCHBIE YUCIA, MOIYJb U
apryMeHT KOMIUIEKCHOTO 4Yucia, (opma 3amucu
KOMITJIEKCHBIX yHUCell (reomeTpuueckas,
TPUTOHOMETpUUECKass U  ajredOpanyeckas), YyMETh
MIPOU3BOJIUTH apumeTnyeckue NeNCTBUA C
KOMITJIEKCHBIMA ~ YHCJIaMU;  TIPUBOJUTH  TPUMEPHI
MCITIOJIb30BAaHUSI KOMILJIEKCHBIX YHCETT;

- yMeTb CBOOOJHO ONEpUPOBATH MOHITUIMHU:
cpeaHee apudpMeTHUECKOe, MeJuaHa, HauOoJblliee U
HAaMMEHbIlIEE  3HA4Y€HUs,  pa3Max,  JUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE Il OIMUCAHUS YHCIIOBBIX
JAHHBIX; YMEHHE  HCCJIENOBAaThb  CTAaTUCTHUYECKHUE
JaHHBIC, B TOM YHCJIE C TMPUMEHEHHEM TIpapUIeCKUX
METOJIOB ¥  JJIGKTPOHHBIX CPEACTB; TIpadUuecKH
UCCJIEIOBATh COBMECTHbBIE HAOJIIOJCHUSI C IOMOIIbIO

JIMarpaMM pacCeUBaAHUS U JINHEMHOW PETPECCHM;




YMETh  HAXOJUTh  BEPOSITHOCTH  COOBITHH  C
UCIOJIb30BaHUEM TpaUuecKux METOJI0B; MPUMEHSThH
JUTsl peleHus 3a1a4 (OpMYJIbl CIOKEHUSI U YMHOKEHUS
BEpPOSITHOCTEH, (QOopMysly TOJHOW  BEPOATHOCTH,
dbopmyny bepHymin, xoMOuHaTOpHBIE (AKTBI W
bopMysbl;  OLEHHMBATh  BEPOATHOCTH  PEATbHBIX
COOBITHI; ~ yMEHHE  ONepUpoOBaThb  MOHATHUSMHU:
CIIyyaliHas BEJIMYMHA, PACIPEICICHUE BEPOSTHOCTEM,
MaTeMaTH4ECKOe 0KHUJIaHUE, JUCIIEPCHUS U
CTaHJAPTHOE OTKJIOHEHHWE CIIyYalHOM BEJIUYHUHBI,
bYyHKIIUM pacrpeaeneHus U MIOTHOCTH PaBHOMEPHOTO,
[I0KA3aTEJIbHOIO Y HOPMAJIBHOTO  PACIPEACIICHUM;
YMEHHE WCIIOJIb30BaTh CBOMCTBA  HW3YYCHHBIX
pacrpeneneHui Uil pelIeHus 3a1ad; 3HAKOMCTBO C
MOHATUSMU:  3aKOH  OOJNBIIUX  YHCEN, METOJIbI
BBIOOPOYHBIX  HUCCJEIOBAHUN; YMEHHE MPUBOAHTH
IpUMEpPHl TPOSIBIICHUSI 3aKOHA OOJBIIMX YHCENT B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- YMETh CBOOOJHO ONEPUPOBATH MOHATUAMHU: TOUKA,
npsiMasi, IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUM YIOJI, IBYTPAHHBIN YIOJI, TPEXTPAHHBIA Yo,
[IEPECEKAIOIINECS, TTaPAJUICIIBHBIC U CKPEIIUBAIOIINECS
psIMbIE, TAPaJUIEIbBHOCTh W INEPIEHANKYISIPHOCTh
MPSAMBIX U IUIOCKOCTEW, YroJl MEXAY NPSIMBIMHU, yTOJ
MEXKIy TpSIMOM H  IUIOCKOCTBIO, YIrOJI — MEXKIY
IJIOCKOCTSAAMM; YMEHME HCIIOJIb30BaTh IPU PELICHUHN
3a/lady M3y4YeHHbIE (aKThl U TEOPEMBbI TUIAHUMETPUH,
YMEHUE OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM
MUpE; YMEHHE ONEPUPOBATH MIOHSITUSAMMU:
MHOT'OTPAaHHHK, CEUEHHE MHOTOTPAHHMKA, IPABUIIbHBIN
MHOTOTPAaHHHUK, TMpu3Ma, nupamuaa, ¢urypa W
MOBEPXHOCTH BpalleHUs, IWINHP, KOHYC, map, cdepa,
pa3BepTKa MMOBEPXHOCTH, CEUYECHUSI KOHYCa U LIWJIMH]IPA,

napajui€jibHbIC OCH HWJIM OCHOBAHHWIO, CCUCHHC IIapa,




IUIOCKOCTh, Kacaroujasicsi cgepbl, LWIMHAPA, KOHYCA;
YMEHHE CTPOUThH CEUEHNE MHOTOTPaHHHKA, U300paKaTh
MHOTOTPaHHUKH, (UTYpPHl M MOBEPXHOCTU BpAIICHUS,
UX CEUEHHS, B TOM YHCJIE C MOMOIIBIO AIEKTPOHHBIX
CpPEICTB; yMEHHE NPUMEHSTD CBOICTBa
reOMETPUYECKUX ¢uryp, CaMOCTOSITEJIBHO
(GopMyIupOBaTh ONpEAENECHUs M3ydyaeMbIX (QUryp,
BBIIBUTATh THUIIOTE3bl O CBOWCTBAX M IMpHU3HAKAX
reoMeTpuueckux  ¢uryp,  0OOCHOBBIBaTH  WJIU
OTpPOBEpraTh UX; yMEHHE MPOBOIUTH KIACCU(PUKALIUIO
Guryp 1O pa3aMYHBIM = IpU3HAKAM, BBINOJIHATH
HEOOXOMMbIE JOIMOJHUTENbHBIE IOCTPOCHUS;

- yMeTb CBOOOJHO OMEpUPOBATH MOHITUIMH:
wiomwanas Qurypsl, o0ObeM (Urypbl, BEJIMYMHA YIJIA,
paccTosiHue OT TOYKH JI0 IIJIOCKOCTH, PacCTOSHUE
MEXy NPAMBIMHU, PACCTOSHUE MEXAY IUIOCKOCTSIMH,
wiomaab cgepsl, MIOUa[b MOBEPXHOCTH MUPaMUJIBbI,
OpU3Mbl,  KOHyca, LWJIMHApa, 00beM  KyoOa,
OpSIMOYTOJIBHOTO  TMapajijieNienuneaa,  MUpaMUb,
IpU3MBI, IUJINHIPA, KOHYCa, IIapa; YMEHUE HAXOIUTh
OTHOIIIEHUE 00BEMOB TIOJI0OHBIX UTYD;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHITUIMHU:
JBUKCHHE, TMapaUIeNbHBIA TMEePeHOC, CHUMMETpHsl Ha
IUVIOCKOCTA W B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue MOI00us, TOA00HbBIE (PUTYPBI, YMEHUE
pacmo3HaBaTh paBHbIE U MOJOOHBIE (PUTYpPHI, B TOM
qucie B MPUPOJIE, UCKYCCTBE, apXUTEKType; YMEHHE
UCTIOJIb30BaTh T€OMETPUUYECKNE OTHOIICHUS, HAXOUTh
reOMETPUYECKNE BETUYMHBI (IJMHA, YTOJ, TUIOIIAIb,
o0beM) TpH pEelIeHUWH 3aJad U3 APYruX Yy4eOHbIX
IPEIMETOB U U3 PeasIbHOM KU3HU;

yMETh  CBOOOJHO  OMEPUPOBATH  TMOHSATHUSMU:
NpSIMOYTOJIbHAsI ~ CUCTeMa  KOOpPAWHAT,  BEKTOP,
KOOpPAMHATBI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, TPOM3BEJICHHE BEKTOpa HAa  YHCIIO,




pasjnokeHue  BeKTopa 1O  0a3ucy, CKalsipHOE
IIPOU3BEJCHUE, BEKTOPHOE MIPOU3BEICHUE, YTOJ MEKIY
BEKTOpaMHU; YMEHHE HCIOJIb30BATh BEKTOPHBIA H
KOOPJMHATHBIM METOJ Ui PEUICHUS T€OMETPUYECKUX
3aJa4y M 33dad  JPYrHX y4yeOHBIX IIPEIMETOB;
ONEpPUPOBATh IMOHATHUAMU: MaTpuna 2x2 u 3x3,
ONpPENENIUTENb MAaTpPULBl, TE€OMETPUYECKUN CMBICI
OIIPEICIUTEILS;

- YMETb MOJEIUPOBATh pPEaJbHbIC CHUTyallUM Ha
A3BIKE ~ MATEMAaTUKH;  COCTAaBIATh  BBIPAXKCHU,
YPaBHEHMs, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHIO
3aladyd, UCCIENOBAaTh IIOCTPOCHHBIE MOJCIH C
UCII0JIb30BaHUEM arrapara anreopsl,
WHTEPIIPETUPOBATh ITOJYYEHHBIA pPE3YJbTaT; CTPOUTH
MaTeMaTHYECKHE MOJIEIIN C IIOMOIIBIO TEOMETPUUECKUX
IOHATUM W BEIWYMH, pElIaTh CBA3aHHbIE C HUMH
IIPAKTUYECKAE 3aJa4d; COCTABISITh BEPOATHOCTHYIO
MOJENb U UHTEPIPETUPOBATH MTOIYYEHHBIA PE3YyJIbTAT;
pelarhb IIPUKJIaIHbIE 3a1a44 CpeACTBaMHU
MAaTEMaTU4YECKOr0 aHaIN3a, B TOM YHUCIE COLMAJIBHO-
HKOHOMHUYECKOTO U (PU3HUECKOT0 XapaKTepa;

YMEHHME BBIOMpATh MOAXOASIIMN  MeTOod  JUIs
peleHus 3a/1a4y; IIOHUMAHUE 3HAYUMOCTH
MaTeMaTHKU B U3yYE€HUHU MIPUPOJIHBIX U OOLIECTBEHHBIX
IIPOLIECCOB M SABJICHUM; YMEHUE PpaCIO3HABaTh
IIPOSIBICHUE 3aKOHOB MAaTEMAaTUKA B HCKYCCTBE,
YMEHHE TMPUBOJIWUTH  IPUMEPBl  MATEMATHYECKUX
OTKPBITUM POCCUMCKOM W MHUPOBOM MAaTEMaTUYECKOU
HayKH

3HaHHuA:

— 3HAYEHHWE MATEMATHMYECKOM HayKu [Jis PEIICHUS
3a7a4, BO3HUKAIONIMX B TEOPUM U IIPAKTHUKE;
IIUPOTY U B TO JK€ BpeMsl OrpaHUYEHHOCTH
MPUMEHEHUSI MAaTEMAaTUYECKUX METOJO0B K aHaIu3y
1 UCCJIEIOBAaHUIO TIPOIIECCOB U SBJICHUM B MPUPO/IC

1 00IIIeCTBE;

TecTtupoBanue
YcTHBIN onpoc
Marematuueckum

IUKTAHT
NuauBuayanbHas
CaMOCTOSATEILHAs
pabota

[IpencraBnenue




— 3HAYCHUE NPAKTUKHU U BOIPOCOB, BOSHHKAIOIIMX B | PE3YIbTATOB
camMoit MaTeMaTHKe Uil OPMHUPOBAHHS U PA3BUTUS | IPAKTHYECKMX — PadoT
MaTeMaTHYCCKOM  HAyKH; HWCTOPHIO Pas3BUTHs | 3allldTa  TBOPYECKUX
MOHATHS YHCa, CO3JaHWs MaTeMaTHYecKoro | padoT 3ammra
aHaIn3a, BOSHUKHOBEHUS U pa3BUTUS T€OMETPUH, WHIUBUTyaJIbHBIX

— YHUBEPCAJIbHBIM  XapakTep  3aKOHOB  JIOTUKM | IPOCKTOB
MAaTEMAaTUYECKUX PACCYKICHUMN, UX IPUMEHUMOCTD Kontposnbnas pabora
BO BCEX 00JIACTSAX YEIIOBEUCCKOMN ACATEILHOCTH; Beimosnaenne

— BEPOSITHOCTHBIA XapakKTep pasiuyHbIX MpoueccoB | IK3aMCHAIHMOHHBIX

OKPYZKaromero Mmupa. 3aJaH1uHn
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