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1. IACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JJUCHUTLJIUHBI
OY.11 MATEMATHKA

1.1. Mecto yuyeOHOW JUCHMIUIMHBI B CTPYKType OCHOBHOW mnpodeccHOHATbHOM
o0pa3oBaTeIbHOI MPOrpaMMbl

Pabouas mporpamma y4eOHON mucuMIUiuHbl «MaTemaTukay SBISETCd YacThblO OCHOBHOMU
00pa3oBaTeNbHON POrPaMMBI TIOJTOTOBKH CIICIIUATIMCTOB CPEAHET0 3BeHa 1o crienuaibHoctu 09.02.07
WNudopmanonHsle cucTeMbl M MPOrpaMMUPOBAaHKE, MONTYYAIONIIUX cpelnHee odiiee oOpazoBaHUE B
npejierax 0OCBOEHHUS 00pa30BaTEIbHBIX IPOrPAMM CPETHET0 MPodeccHOHAIBHOr0 00pa3oBaHus Ha 0a3e
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

Pabouas mporpamma cocraBieHa Ha OCHOBe TpeOoBaHMiIl (enepaabHOr0 rocyIapCTBEHHOIO
00pa3oBaTENBHOIO CTaHIApTa CpPEeAHEro oO0miero o0pa3oBaHUs, YTBEPKICHHOTO MUHHUCTEPCTBOM
oOpazoBanus u Hayku Poccuiickort @enepanun ot 17.05.2012 1. Ne 413 (pen. ot 29.12.2014 1. No 1645,
ot 31.12.2015 r. Ne 1578, 29.06.2017 1. Ne 613, ot 12.08.2022 r.) npeabsBIsieMbIX K CTPYKTYpE,
COJICP’)KAaHUIO M pe3yJbTaTaM OCBOEHHUS  JUCHUUIUIMHBI «MareMaTuka», U B COOTBETCTBHH C
PexomenmanmmsiMu 1O peanu3ald  CpPEeJHEro oO0IIero o0pa3oBaHMs B Ipeneinax OCBOCHUS
00pa30BaTeNpHON HpPOrpaMMbl CPEJHEro MpodeccHoHaTbHOTO 00pa3oBaHUsl HAa 0a3e OCHOBHOTO
obmero oOpa3zoBaHHs C Yy4eTOM TpeOoBaHHH (eaepabHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIApPTOB U IMOJIydaeMoil mpodeccur WM CHEIHATIbHOCTH CPEAHEro MpodeccruoHaIbHOTO
obpazoBanus (mucekMo «O HampaBineHuu pekomeHmanmity Ne 05-592 ot 01.03.2023 r. Jlemapramenta
rOCy/lapCTBEHHOW TMOJUTUKH B cdepe cpeaHero mnpodeccHoHampHOro  00pa3oBaHUs U
poheCCHOHATTLHOTO O0YYCHHS).

Pabouas mporpamMma cocTaBlieHa Ha OCHOBE MPUMEPHON Mporpammbl 00IIe00pa3oBaTEIbHOM
yueOHOl auciumuiuHbel  «MaTeMaTuka», peKoMeHJoBaHHON denepanbHBIM — TOCYIapCTBEHHBIM
OIOPKETHBIM 00pa30BaTEIbHBIM YUPEXKIEHUEM JOMOJIHUTEIHLHOTO MPOPECCHOHANTBHOTO 00pa3oBaHus
«MHCTUTYT pasBuTus npodeccruoHanbHoro oopazoBanus» (IIporokon ot 30.11.22 r. Ne 14).

YueOHas aucuuIinHa «MareMaTuka) OTHOCHTCS K 00111e00pa30oBaTeIbHOMY yUeOHOMY IHKITY.

1.2. Henu m 3anaum y4eOHOH AUCHUILIMHBI — TPeOOBaHHS K Ppe3yJbTaTaM OCBOEHHS
y4eOHOil THCUNTIIMHBI:

Llenu u3ydyenus yueOHOM JUCLUIUIMHBL:

Coneprkanue mporpaMMbl 00111e00pa3oBaTeIbHON JUCIUTUTMHBI «MaTeMaTHKay HarpaBiIeHO Ha
JOCTH)KEHHE DPEe3yJIbTaTOB ee M3ydeHHs B cooTBeTcTBUM ¢ TpeboBanusiMu OI'OC COO c yuyerom
npodeccuonansroil HanpaBieHHocT ®I'OC CIIO.

OcBoeHue cojepxaHusi yuyeOHOM aucuumuHbl «MaTemaTtuka» oOecrednBaeT IOCTH)KEHHE
CTYIEHTAMHU CJEYIOIIMX PE3yIbTaTOB:

JINYHOCTHBIE:

1. c(hOpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CPEACTBE MOJICIIMPOBAHUS SBICHUI U IIPOLECCOB, UIESIX U METOAAX MAaTEMATHUKU;

2. MOHHUMaHUE 3HAYMMOCTM MATEMaTUKU JUIsi HAyYHO-TEXHHYECKOro  Iporpecca,

c(OpMUPOBAHHOCTh OTHOUICHHS] K MaTeMaTHKe KaK K YacTH OOIIEYENIOBEYECKOW KYIbTYpHI uepe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MATEMATUKH, BOJIFOLIUEN MAaTEMATUYECKUX HJICH;

3. pa3BuUTHE JIOTHYECKOTO MBIIUICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHUYECKON KYJIbTYpPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIMMOM [Isi OymyIiei
npodeccHoHANBEHOM e TENbHOCTH, JUIS TPOOJIKEHHSI 00pa3oBaHus U caMO00pa30oBaHMUS;

4, OBJIQJICHHE MaTEeMAaTHYECKUMHU 3HAHUSAMHU U YMEHUSIMH, HEOOXOTUMBIMU B TIOBCETHEBHOM
KU3HH, JUISI OCBOSHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIUILINH U IUCIUTUIMH MPOGECCHOHATHLHOTO
IUKJIA, JUIS TIOy4YeHUs: oOpa3oBaHMsI B 00JIACTAX, HE TPEOYIOMMX yriayOJeHHON MaTeMaTHYeCKOMN
MOATOTOBKY;

S. TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHWIO, B TOM YHCIJIE CaMO0Opa30BaHHUIO, Ha
MPOTSHKEHUH BCEH JKU3HU; CO3HATEIHHOE OTHOIIEHUE K HEMpPEephIBHOMY OOPa30BaHMIO KAaK YCIOBUIO
yCHemHo npodeccuoHanbHON U 00IIeCTBEHHOM e TeNIbHOCTH;



6. TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOW TBOPYECKOH U OTBETCTBEHHOM
NESTEIIBHOCTH;

7. TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTenbHON, O0IIECTBEHHO MOJIE3HON, yUeOHO-UCCIIE0BATENIbCKOM, POEKTHON U IpYTUX BUAAX
NEeATEIbHOCTH;

8. OTHOILIEHHE K NMPO(HECCHOHAIBHON JESITeIbHOCTH KaK BO3MOXKHOCTH y4acTUsl B PELICHUN
JIMYHBIX, 0OIIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0OIIEHAIIMOHATILHBIX MTPOOIIEM;

MeTanpeaMeTHbIe!

1. YMEHHME CaMOCTOSTENBHO OINPEACHATh LEIH JEATCIBHOCTM M COCTaBIATH IUIAHBI
NEeATEIbHOCTH; CaMOCTOSATEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIbHOCTD;
UCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI U1 JOCTHKEHUS MOCTaBICHHBIX LIEJICH U Pealln3allii IIaHOB
NesTeIbHOCTH; BEIOMPATH YCICIIHbIE CTPATETHH B PA3INYHBIX CUTYaIHAX;

2. yMeHHME HpPOAYKTHUBHO OOINAThCS M B3aUMOJEHCTBOBaTh B IIPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYWUTHIBATh TMO3UIMH JPYIHX YYACTHHUKOB JESTENBHOCTH, 3(PPEKTHBHO pa3periath
KOH()JIUKTHI,

3.  BlaJeHHE HaBbIKAMHM I103HABATEIbHOM, Y4eOHO-MCCIEIOBATEIBCKOW U MPOSKTHON
NesITeIbHOCTH, HABBIKAMH pa3pelIeHuss NpoOiieM; CIIOCOOHOCTh U FOTOBHOCTh K CaMOCTOSATEIILHOMY
ITIOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a/]1a4, IPUMEHEHHIO PA3JIM4YHbIX METOJ0B IIO3HAHNS;

4.  TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATENbHON HH(POPMALMOHHO-II03HABATEIbHON
NESTEeIbHOCTH, BKIIOYAas YMEHHE OpPHUEHTHPOBATHCA B PpA3IMYHBIX HMCTOYHUKAX HH(OpMAIHH,
KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATh HH(OPMALIHIO, TOTYIAEMYIO U3 Pa3InYHbIX UICTOUHUKOB,;

5. BIIQJICHME SA3BIKOBBIMU CPEJICTBAMU: YMEHUE SICHO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3peHus, UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEICTBA;

6. BiIageHMe HAaBBIKAMH II03HABATEIbHOW pe(IeKCHH KaK OCO3HAHHs COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB M OCHOBAaHUM, I'DAHULl CBOErO 3HAHUA U
HE3HaHUs, HOBBIX IT03HABATEIIBHBIX 3a7a4 U CPEICTB I UX JOCTHUKEHUS,

7.  1eneyCTPEeMIIEHHOCTh B IOMCKaX M MPUHATHH PELIEHUH, COOOPa3UTEIIbHOCTh U MHTYHIIMS,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX IPEACTABICHU; CIOCOOHOCTh BOCIPUHUMATh KPAacOTy U FapMOHUIO
MUDa;
npeIMeTHbIe:

1.  copMupOBaHHOCTH MpENCTABIEHUH O MaTeMaTHKEe KaK 4acTU MUPOBOHM KyNbTypbl U
MECTe MAaTeMaTUKU B COBPEMEHHOM LIMBUJIM3ALIMHU, CIIOCO0aX ONMUCAHUS SIBJICHUN peaJbHOro MHpa Ha
MaTE€MaTUYECKOM SI3BIKE;

2.  cOpMHPOBAHHOCTH TMPEJCTABICHUA O MATEMaTHYECKUX TOHATHAX KaK BaKHEHIITNX
MaTeMaTUYeCKUX MOJEIAX, IO3BOJIOIIMX OIKCHIBATH M H3y4aTb Pa3HBIE IIPOLIECCHI U SIBICHUS;
ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IOCTPOCHUSI MATEMaTHYECKUX TEOPUH;

3. BJaJeHHe METOJaMH JI0Ka3aTeJIbCTB M JITOPUTMOB DPELICHUs, YMEHUE UX NPUMEHSTH,
IIPOBOJIUTH JTOKA3aTEJbHBIC PACCYKIECHUS B XO/I€ PEIICHUS 3a/1a4;

4.  BnaJeHHe CTAaHAAPTHBIMM MPUEMAMU pEIIECHHs pPALUOHAJBHBIX M HPPALUOHAIBHBIX,
ITOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKMX YPABHEHUN W HEPAaBEHCTB, WX CHCTEM;
HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YHUCIE Ui IIOMCKAa IyTH PELICHUSA U
WJUTFOCTPALIMM PEIIEHUs] YPAaBHEHUHN U HEPABEHCTB;

5. chOpMHPOBAHHOCTH NPEICTABIECHUI 00 OCHOBHBIX MOHATHIX MAaTEMAaTHUECKOT0 aHAIN3a 1
WX CBOMCTBaX, BIAJCHHE YMEHUEM XapaKTepu30BaThb IMOBEACHHE (DPYHKIMH, HCIIOIb30BAHNE
IIOJIYYEHHBIX 3HAHUM Ui OIIUCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

6. BiIageHWE OCHOBHBIMH TOHATHSAMH O IUIOCKAX M MPOCTPAHCTBEHHBIX T'€OMETPHYECKUX
¢urypax, MX OCHOBHBIX CBOMCTBax; C(POPMHUPOBAHHOCTh YMEHMs DPACIO3HABaTh I'€OMETPHUYECKHUE
burypsl Ha uepTekax, MOJAENAX M B peaTbHOM MHUpPE; MPUMEHEHHE HW3YYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u GopMmyn Ui peuieHus TeOMETPUUYECKUX 3a7ad U 33734 C MPaKTHYECKUM
COJIepKaHUEM;

7. cOpMHPOBAHHOCTH MPEJICTABICHHH O MpoLIecCcax U SIBICHHUIX, UMEIOIINUX BEPOSTHOCTHBIH
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE, OCHOBHBIX IMOHSATHAX 3JIEMEHTAPHOMN



TEOPUH BEPOATHOCTEH; YMEHMH HAXOAWTh M OICHWBATh BEPOSITHOCTH HACTYIUICHHS COOBITHHA B
MPOCTEHIINX MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapPAKTEPUCTUKHU CITydailHbIX BETMUYUH.

8.  BiajgeHHME HABBIKAMH MCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IPHU PEIICHUH
3ajau.

WN3yuenne paucuumiuHbel «MaremaTtvka» HamnpaBieHO Ha (OpMHUpOBaHHME OOMUX U
poeCCHOHATIBHBIX KOMIIETEHII:

OK 01 Beibupats crioco0Os! pemeHus 3a1a4 npo(ecCHOHANBHOMN JesITeIbHOCTH IPUMEHUTEIBHO
K Pa3JINYHbIM KOHTEKCTaM.

OK 03 IlmanupoBaTh M pealM30BBIBaTh COOCTBEHHOE MPOGECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO IEATEIILHOCTh B IPOPECCHOHATIBHOM cepe, UCIONb30BaTh 3HAHHS
110 (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHbIX )KU3HEHHBIX CUTYaIUIX.

[IK 4.2 OcymecTBisaTh H3MEPEHUS 3KCIUIyaTallMOHHBIX XapaKTEPUCTHK IMPOTrPaMMHOIO
obecreyeHns: KOMIbIOTEPHBIX CUCTEM.

B pesynbrare ocBoeHuUs yueOHOM AUCHUIUIMHBI 00yYarOIIUIAC:

JM0JI2KeH PUo0pecTH NMPAKTHYECKU ONbIT:

—  peuleHHus NPUKIIAJHBIX 3a/1a4 B 001acTH NPo(ecCHOHANBHON NesITeIbHOCTH;

JA0JIZKeH YMeTh:

— pelaTh NPUKIAJHbIC 3a/1a41 B 00JIaCTH MPO(HECCHOHAIBHON AEATENbHOCTH;

JO0JIKeH 3HATh!

— 3Ha4YeHHE MaTEeMaTHKU B podeccCHoHaIbHOU AesteabHocTy U npu ocBoeHun OOIIIICC3;

— OCHOBHBIC MAaTEMaTHUECKUE METO/IbI PEUICHUS IPUKIIAJHBIX 33/1a4 B 001acTH MPo(eCcCHOHATBHOM
NeSITebHOCTH;

— OCHOBHBIE IIOHATHS U METO/Ibl MATEMAaTUYECKOI0 aHaJIN3a, JUCKPETHON MaTeMaTUKH, JIMHEHHON
areOpbl, TEOPUH KOMIUIEKCHBIX YMCEIl, TEOPUH BEPOATHOCTEH U MAaTEMaTHIECKOH CTAaTHCTUKY;

—  OCHOBBI HHTETPAIBHOTO U AU PepeHINATHHOTO HCUUCIICHHUS.

1.4. CunxpoHu3anusi NpeAMETHBIX, JUYHOCTHBIX M MeTanpeIMeTHbIX Pe3yJbTAaTOB C
00mmMMHU M MpodecCHOHATBHBIMU KOMIIETEHITHAMM.

B Tabnuue 1 npexncraBiieHa CUHXpOHM3ALMs JIMYHOCTHBIX U METANPEIMETHBIX PE3yJIbTaTOB C
OOIIMMH KOMIIETEHIIUSIMU B paMKaX y4eOHON AMCLIUILINHBIL.



Tab6muia 1.

O01mue KOMIETEeH MU

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O01mme

JAucnuninHapHbie

OK 01 Be16upats criocoObl perieHus
3aga4 npodeccuoHaTBLHON
JeSITeTbHOCTH TPUMEHHUTEIHHO

K Pa3JINYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpYyAY, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYI0JI00ue;

-  TOTOBHOCTh K AaKTHBHOM JeITEIIbHOCTHU
TEXHOJIOTHYCCKOM " COIMAIbHOM
HaIpaBJIECHHOCTH, CIOCOOHOCTh HWHHUIIMHUPOBATH,
IJIAHUPOBATh M CAMOCTOSTENIbHO  BBIOJHSITh
TaKylo J1eITeJIbHOCTb;

- UHTEpEC K pa3IU4YHbIM cdepam
poEeCCUOHATIBHOM JIeATEITLHOCTH,

Onagenue YHHUBEPCAITbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITEIILHO (dbopmMyIHpoOBaTh u

aKTyaJIM3HUpOBaTh MPOOJEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CyHleCTBeHHI)II\/'I IMPpU3HAK WA
OCHOBAaHMS Ui CPaBHEHUS, KiIacCH(UKAIUU |
000011eHMS;

- ONpENeNATh LENH JeATSIHLHOCTH,
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHHA,
- BBISBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
paccMaTpUBaEMBIX SIBIICHUSX;

- BHOCHUTh KOPPEKTHUBBI B  JCATEIBHOCTb,
OLCHUBATb COOTBETCTBUC PE3YJIbTATOB ILECIAM,
OLICHUBATb PUCKHU HOCJ'IG)ICTBI/If/i JACATCIIBHOCTH,

-  pa3BUBaTh KpEaTHMBHOE MBIIUICHHE TpHU
PEIICHUHN JKU3HCHHBIX np06neM

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIaJIETh HaBBIKAMH y4eOHO-HUCCIIEA0BATEIHCKOM
U TPOCKTHOM  JIEATCIBHOCTH,  HAaBBIKAMH
paspenieHus: mpooiem;

- BBIABJSITH TPUYUHHO-CIICACTBEHHBIC CBS3H H

3aJaBaThb

-BJIaJIcTh METOJIaMHU JI0KAa3aTeJIbCTB, ANTOPUTMAMU PEHICHUS
3a1a4; yMeHue (GOpMyITUpPOBATH OMPEICIICHUS, AKCHOMBI H
TEOPEMBbl, MPUMEHITb HX, MPOBOAUTH JOKa3aTelbHbIE
paccyX/1eHUs B X0/1€ PELICHMs 3a/1a4;

- YMeTh ONEpUpOBaTh MOHATUAMHU: CTEIIEHb YHUCIIA, Jorapudm
YUCJla; YMEHUE BBINOJHATH BBIYMCICHHUE 3HAYEHUU U
peoOpazoBaHusl BHIPAKEHUHN CO CTEMEHsSMHU U Jorapudmamu,
npeoOpazoBaHus APOOHO-PAITMOHATLHBIX BBIPAKCHHIA,

- YMCTb OIICPHUPOBATDH IIOHATUAMMU: PparOHAJIbHBIC,
HppanroOHaJIbHEIC, IIOKa3aTCIIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(i)MI/I‘IeCKI/Ie, TPUTOHOMETPUICCKHEC YpaBHCHUA u

HEPaBEHCTBA, X CUCTEMBI;
- YMeTh OINEPHPOBATH MOHATUAMU: (DYHKIUS, HENpepbIBHAS
GyHKIUS, TPOW3BOAHAS, TNEPBOOOpaA3HAs, OMPEICIICHHBINI
UHTErpai; yMeTb HaXOAWTh MPOM3BOJIHBIE 3IIEMEHTAPHBIX
(GyHKIUH, UCTIOJIB3YS CIIPABOYHBIE MAaTE€pPHAaJIbl; UCCIE0BATh B
OPOCTEHIINX CilydasX (YHKLIUU HA MOHOTOHHOCTb, HAXOJHUTb
HauOOJbIINE W HAUMEHbIIME 3HaueHus (QYHKUUH; CTPOMUTH
rpadpuKd  MHOTOWIEHOB C  MCIIOJB30BAaHMEM  armnapara
MaTEeMaTHUYeCKOro aHajin3a; MPUMEHATbh IPOU3BOAHYIO IpH
peleHnn 3a1a4y Ha JIBUKCHHUE; pemars
MIPaKTUKO-OPUEHTUPOBAHHbIE 3aJaud Ha HauOOJbIIME W
HAaUMEHBIINE 3HAYEHUS, HAa HAXOXKIEHHUE IYyTH, CKOPOCTH H
YCKOpPEHUS;

- yMETh ONEpUPOBaTh MOHATHSAMHU: palMOHAJIbHAs (YHKIHS,
IIOKa3aTeabHas byHKIHA, CTETICHHAA byHKLu,
norapudmuueckas QyHKIHS, TPUTOHOMETpUYEecKUe (YyHKIUH,
oOpaTHble (YHKIMU; YMEHUE CTPOUTH TpapUKH H3yYEHHBIX
(GyHKIUH, UCTOIB30BaTh I'paMKU MPU U3YYEHUH MPOIIECCOB U
3aBUCHUMOCTEH, NpU peIIeHUWH 3a1ad U3 JAPYruX Y4eOHBIX
MpeIMEeTOB Y 3a7ad M3 pealbHOM JKHU3HM; BbIpaXaTb
(dhopMyIaMy 3aBUCUMOCTH MEX]Ty BEJTMUYNHAMU;




aKTyaJII/I3I/IpOBaTB 3a,uaqy, BbIABUT'aTb FI/IHOTe3y cc
peIIeHus, HaxOJIUTh apryMEHTBI JUIST
JIOKA3aTeIbCTBA CBOMX YTBEPXKICHUI, 3a7aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOHy‘-IeHHBIe B XOI€ pemeHI/m
3aJlaud Pe3yJIbTaThl, KPUTHYCCKH OIICHHBATh WX
JIOCTOBEPHOCTh, IMPOTHO3HPOBATh W3MCHECHHE B
HOBBIX YCIIOBUSX;

- YMCTL HepeHOCI/ITB 3HAHUA B HO3HaBaTeJIBHyIO nu
NPAaKTUYECKYIO 00JIACTH XKU3HEICATCIILHOCTH;

- YMGTI) I/IHTerI/IpOBaTI) 3HAHUA ¢3 paSHI)IX
IPEeIMETHBIX 00J1acTel;

- BbIABUT'ATHb HOBBEIC uacu,
OpUTMHAJILHBIC MTOIXO0/IbI U PEIICHUS;
AU CIHOCOOHOCTH  HX  HCHOJB30BaHUA B
MO3HABATEIILHON M COIMAIbHOM MPaKTHUKE

npearaTh

- YMETb pelllaTh TEKCTOBbIE 3a/1a4 Pa3HbIX TUIIOB (B TOM UHUCIIE
Ha [IPOLIEHTBI, O U YacTH, Ha ABUKEHHE, pabOTy, CTOUMOCTb
TOBAapOB U YCIIYr, HAJOTH, 3aJaudl W3 OOJIACTU YIpPABJICHUS
JUYHBIMU U CEMEHHBIMU (PUHAHCAMU); COCTABIISITH BBIPAYKEHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI [0 YCIIOBHUIO 33/1a4H,
UCCIIEOBATh  IIOJIyYEHHOE  pPEIIEHWEe W OLICHHUBATH
IIPABJONONA00HOCT PE3YJIbTAaTOB;

- YMETb OIEepUpOBaTh MOHATUAMU: CpeHee apu]MeTHIecKoe,
MenuaHa, HauOoJplllee M HaMMEHBIIEEe 3HAUCHHs, pa3Max,
JMCIIEpCUs, CTaHJIApPTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
yMETb  U3BJIEKAaTh,  MHTEPIPETUPOBATH  HH(OpMAIHIO,
IpeACTaBICHHYI0 B TaliMIax, Ha auarpaMmax, rpagukax,
OTPaXKAIOILYI0 CBOICTBA pEaJbHBIX IPOLECCOB U SIBICHUM;
HpeACTaBIATh MH)OPMAIUIO C TOMOILBIO TAOJIHIl U IUarpaMM;
UCCIIEJIOBATh CTATUCTUYECKUE JaHHblEe, B TOM UHUCIE C
IpUMEHEHHEM IpauueCcKUX METO0B U 3JIEKTPOHHBIX CPE/ICTB;
- yMEThb OINEpUpPOBaTh MOHATHAMH: CIy4YalHBIA ONBIT H
cilyyaiiHoe COOBITHE, BEpPOATHOCTh CIY4aifHOTO COOBITHS;
YMEHHME  BBIUUCIATH  BEPOSATHOCTh C  HMCHOJIb30BAHUEM
rpadU4ecKux METOJIOB; MPHUMEHATh (DOPMYIBI CIOXKEHUS U
YMHOXEHHSI BEpOSTHOCTEH, KOMOMHATOpHbIE (akThl U
dbopMysIBbl TpH pelIeHUHM 3aJad; OLEHHBAaTh BEPOSTHOCTU
peabHbIX  COOBITMM;  3HAKOMCTBO  CO  CIIy4allHBIMHU
BEIMYMHAMHU; YMEHHE NPUBOAUTH IPUMEPHI IPOSIBICHHUS
3aKOHAa OOJIPIIMX 4YHUCEN B TMPUPOJHBIX M OOIIECTBEHHBIX
SIBIICHUSX;

- YMETb ONEPUPOBATH NOHATUAMMU: TOUKA, MPsAMasi, INIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIN yroJl, CKpEIIUBAIOIINECS MPsSMBbIE,
MapajuUIeIbHOCTh M NEPIEHAUKYIIPHOCTh  MNPSMBIX U
IJIOCKOCTEH, Yroi MeXAy HpsIMBIMHU, Yrojl MEXAy MpSIMON U
IIJIOCKOCTBIO, YTOJl MEX/Y INIOCKOCTSMHU, PACCTOSIHUE OT TOUKH
70 TUIOCKOCTH, PACCTOSHUE MEXIYy MNPSMbIMH, DPACCTOSIHHE
MEXY IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh IPHU PELICHUU
3a/1a4 M3y4yeHHble (PAKThl U TEOpEMBbl IJIAHUMETPUU; YMEHHE
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OLICHUBATh pa3Mepbl OOBEKTOB OKPYIKAIOILIEr0 MUPA;

- YMETb ONEPUPOBATH IOHATUSMHU: MHOIOIDAHHUK, CEYCHHE
MHOTOTpaHHHKa, KyO, MapajuieNenunen, Mpu3Ma, MUpamujia,
¢durypa U NOBEPXHOCTb BpallleHWs, LWIUHAP, KOHYC, IIap,
cdepa, ceueHus: purypsl BpaieHus, MIOCKOCTh, KACAIOIIAsCS
cdepsl, HUINHAPA, KOHYCA, IUIOIa/lb TIOBEPXHOCTH MUPAMU/IbI,
pU3MBI, KOHYCa, HUIMHIpA, MJouiaas chepsl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  NapajlielIeNuIena, NUPaMubl, PU3MBI,
LWIMH]pA, KOHYCa, niapa; YMEHHE n300paxkaTh
MHOTOTPaHHMKU M IIOBEPXHOCTH BpALICHMS, UX CEUEHHUS OT
PYKH, C TOMOLIbIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHME PaclO3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE;
YMEHHE paclo3HaBaTh MPaBUIIbHBIE MHOTOIPaHHUKH;

- YMETb ONIEPUPOBATh MOHATUAMU: JBUKCHHUE B IPOCTPAHCTBE,
1oJ00HbIE (PUTYPBI B IPOCTPAHCTBE; HCIIOIB30BaTh OTHOIIICHHUE
oIl MOBEepXHOCTEH U 00BEMOB MOJOOHBIX GUIyp HpU
pelIeHNH 3a/1a4;

- YMETh BBIYUCIIATH T€OMETPUUYECKUE BEIUYMHBI (JJIMHA, YTOJI,
Iomaab, OO0bEM, IUIONIAAh IOBEPXHOCTH), HCHOJIB3Ys
U3y4eHHbIE (POPMYIIBI U METO/IBI;

- YMETh OIEpPUpPOBATh MOHATHUSAMHU: MPSIMOYroOjbHAs CHCTEMaA
KOOpAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJSIpHOE TPOM3BEACHHUE, Yrojl MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IPOM3BEJIECHUE BEKTOpa HA 4YMCIO; HAXOIUTh C
MIOMOIIBI0 HM3YYEHHBIX (OpPMYyNT KOOPAMHATHI CEPEIUHBI
OTpe3Ka, pacCTOSTHUE MEKIY JBYMs TOUKaMU;

- yMeThb BbIOMpATh MOAXOIAMIMN H3YYEHHBIH METON JUIs
pelleHrs 3aJayd, pacrno3HaBaTh MaTeMaTH4eckue (axkTel U
MaTeMaTH4eCKUe MOJENH B TPHPOJIHBIX U OOIIECTBEHHBIX
SBJIEHUSX, B MHCKYCCTBE; YMEHHE TPUBOJUTH MPHUMEpPHI
MAaT€MaTHUYECKUX  OTKPBITMM  POCCUHUCKOM U MHUPOBOH
MaTeMaTUYECKON HAYKH.

- YMETb ONEPUPOBATh IOHATHAMH: OIPEAEIEHHE, aKCUoMa,
TE€opeMa, CIEACTBHE, CBOMCTBO, MPHU3HAK, JOKa3aTeJIbCTBO,
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paBHOCWIBHBIE  (POPMYJIMPOBKH; YMEeHHE (POPMYIHUPOBATH
o0paTHOE M NPOTHUBOIOJIOXKHOE YTBEP)KIECHHUE, INPHUBOJUTH
OpUMEpbl W KOHTPIPHUMEpPHI,  HCIOJIB30BaTh  METOJ
MaTeMaTHYeCKOM MHIYKIMH; IPOBOAUTH JOKAa3aTelbHbIE
paccyXAeHMsl NpU PEUICHUM 3a/ad, OLECHUBATh JIOTHYECKYIO
IPaBUIBHOCTb PACCYKACHUH;

- YMETb ONIEPUPOBATH MOHATUSIMHI: MHOKECTBO, IIOJIMHOKECTBO,
olepaluy  HaJl MHOXECTBaMH; YMEHHE HCIOJb30BATh
TEOPETUKO-MHOKECTBEHHBIN anmnapaT AJis OIMCAHUsI pealbHbIX
IPOILIECCOB U SIBICHUH IPU PELICHUHU 3a/ay, B TOM YHCIE U3
JpyruX y4eOHBIX TPEAMETOB;

- YMeTb OIepUpoBaTh MOHATUAMHU: TIpad, CBSI3HBIA Tpad,
JepeBo, IUKJI, rpad Ha IUIOCKOCTH, YMEHHE 3aJaBaTb W
OINHUCBIBAaTh Tpadbl pPa3IUYHBIMU CHOCOOAMM; HCHOJIB30BAThH
rpadbl npu peleHu  3a/1ay;

- yMeTb CBOOOJHO ONEPUPOBATh IOHATHSAMM: COYETAHUE,
MepPECTAaHOBKA, YUCIIO COYETAaHUH, YUCIIO ITEPECTAHOBOK; OMHOM
HeioToHa; ymeHue npUMEHSATb KOMOMHATOpHBbIE (DAKThI U
paccyxaeHus UIsl pelieHus 3a/1ay;

-yMETb ONEpUPOBaTh MOHATUSAMH: HATypaJllbHOE YUCIIO, LIEJI0e
YHUCIIO, OCTAaTOK IO MOJYJI0, pAalHMOHAIBHOE YHUCIIO,
UppalMOHATIBHOE YHUCIIO, MHOXKECTBAa HATypalbHbIX, IIEJIbIX,
panroHaIBHBIX, JEeWCTBUTEITHHBIX YHCEJT; YMEHHE
UCIIOJIb30BaTh MPHU3HAKM JAEIMMOCTH, HaWMEHbIIUH oOmmii
JIeNIUTeNb U HauMeHblee oluiee kpatHoe, anroput™ EBkinuaa
IpU  pEIIeHWH  33Ja4; 3HAKOMCTBO C  Pa3jIU4YHBIMHU
MO3ULIMOHHBIMU CUCTEMAaMH CUMCIICHHUS;

- YMeTbh CBOOOJHO ONEPUPOBATH MOHATHSAMH: CTENIEHD C LIETIbIM
MoKa3aTejieM, KOpPEeHb HaTypaJlbHOW CTENeHM, CTeNeHb C
palMoOHaJIbHBIM [OKa3aTeleM, CTENeHb C JeHCTBUTENIbHBIM
(BelecTBEHHBIM) TMOKa3aTenaeM, Jorapupm dYHciaa, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOIO YHCIIA;

- YMETb ONEepPHPOBATh MOHATUSAMU: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHWe,  ypaBHEHHE,  HEPaBEHCTBO,  CHUCTeMa
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YpPaBHEHUH U HEPABEHCTB, PAaBHOCHIBHOCTb YpPaBHCHUH,
HEpaBEHCTB U CHCTEM, palOHAJIbHbIE, HPPALUOHAIbHBIE,
MOKa3aTeJbHbIE, CTETICHHBIE, norapupMHUECKue,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI;
YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C
IOMOIIBIO  PA3JIMYHBIX IPUEMOB; pellaTb  ypaBHEHUS,
HEpPaBEHCTBA W CHUCTEMBl C TApaMEeTpoOM; MPUMEHSTH
YPaBHEHMsI, HEPAaBEHCTBA, WX CHCTEMbl JUIs pEIICHUs
MaTeMaTHYeCKUX 3aJ1a4 U 33/1a4 U3 pa3IMuHbIX 001acTeil HayKu
U peasibHO! )KU3HH;

-yMETb CBOOOJHO ONEPUPOBATH MOHATUAMHU: TpaduK QyHKIUH,
oOparHas (QyHKIUS, KOMIO3ULIKMA (QYHKIUH, JHHEHHAs
GbyHKIMA, KBagpaTW4yHas (QYHKIUS, CTETEHHas (QYHKIUSA C
LeNbIM ~ IOKa3aTeleM, TPUTOHOMETpUYecKue  (pyHKIuH,
oOpaTHbBIE TPUTOHOMETPHYECKHE (YHKIMHU, NOKa3aTelbHAs U
jgorapupmuueckass (QyHKUUM; YMEHHE CTPOUTh Trpaduku
(GyHKIMH, BBITOJTHATH TpeoOpa3oBanus TpaguKoB (yHKIIHA;
YMEHHUE HCHOIb30BaTh TIpapuku (QYHKUUH Ui H3ydeHUs
IPOIIECCOB M 3aBHCHMOCTEH NpW PEUICHWW 3a7ad U3 APYTHX
y4eOHBIX TPEAMETOB M U3 pEalbHON >KU3HHW; BBIpAXaThb
(hopMyIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

yMEHUE CBOOOJHO ONEpPUPOBATH MOHATHUSAMM: YETHOCTb
GyHKIMM, TEPUOTUYHOCTh  (PYHKIHMH, OTPaHUYCHHOCTDH
(GyHKIIMH, MOHOTOHHOCTh (DYHKLHUH, 3KCTpeMyM (YHKIUH,
HauOoyiplliee W HaWMEHbIIee 3HAYeHUS (QYHKIUU Ha
MPOMEKYTKE; YMEHHE MIPOBOANTH MCCIeIOBaHNE (PYHKIINH;
YMEHHUE HCHOJb30BaTh CBOMCTBA M TpaduKu (QYHKUUH IS
peleHusl ypaBHEHH, HEpaBEHCTB W 33/1a4 C NapaMeTpamu;
n300pakaTh Ha KOOPAMHATHOM IUJIOCKOCTH MHOXECTBa
pEILIeHNI ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OIIEpUpOBaTh HOHSATHSMHU:
MOCJIEI0BATENbHOCTb, apudmernyeckas rporpeccus,
reoMeTpuuecKasl mporpeccusi, OECKOHEYHO yObIBarouias
reoMeTpuyecKas IPOrpeccusi; YMEHUE 3a1aBaTh
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MOCTIeIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMETh OIEPUPOBATH MOHATUSMH: HENPEPHIBHOCTD (PYHKIUH,
acCUMIITOTHI rpaduka GpyHKIUH, IepBast U BTOPast IPOU3BOAHAS
GyHKINMH,  TEOMETPHUYECKHMH M (U3MYECKUHl  CMBICI
IPOM3BOJHON, IepBoOOpa3Has, OINpPENeNeHHbIH HHTErpa;
YMEHUE HAXOIUTh ACUMNTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUHUCIIATh POU3BOJHBIC CYMMBI, IIPOU3BEIEHUS, YACTHOIO U
KOMITO3UITUU (YHKIIMI, HAXOJUTh YPAaBHCHHE KacaTelIbHOU K
rpaduky GyHKIUU;

YMEHHUE WCIIONIb30BaTh TPOU3BOJHYIO IS HMCCIIEIOBaHHSA
GyHKUMH, A8 HAXOXKAEHUS HAWIydllero pelleHus B
NPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-SKOHOMHYECKUX H
¢busnyeckux 3ajgavax, JUIs  OINpEIeNIeHUs CKOPOCTH U
YCKOPEHUST; HaXOAMUTh IUIOMAIN U 00BEMBI (PUTYp C TTOMOIIBIO
UHTErpana;  MPUBOJUTH  IPUMEpPbl  MaTEMaTHYECKOIrO
MOJICTUPOBAHHMSI C IOMOIIBI0 AU hepeHIInANTBHBIX YpaBHEHHH;
- YMETb OHNEpUpOBaTh MOHATHAMM: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCJIa, MOJAYJIb M apryMEHT
KOMILIEKCHOTO 4Hucia, (opMa 3amMcu KOMIUIEKCHBIX YHCEel
(reomeTpuyeckasi, TpUrOHOMETpUYECKass U anreOpanueckas);
yMeTh  NpPOU3BOAUTH  apupMeTHyeckue  JeHCTBUS ¢
KOMIUIEKCHBIMHU YHCITaMU; MIPUBONTH pUMEPHI
UCIIOJIb30BaHUSI KOMIUIEKCHBIX YHCEIT;

- yMeThb CBOOOJHO ONEPHPOBATH TMOHATHUSMHU: CpEIHEe
apupMeTHUecKoe, MeAMaHa, HauOoyblIee ¥ HaMMEHBIIee
3HAa4YeHHUs, pa3Max, JAUCHEepPCHs], CTAaHAAPTHOE OTKJIOHEHHE JUIs
ONMCAaHWsI  YWCIOBBIX  JIaHHBIX; yMEHHE  HCCIIeNI0oBaTh
CTaTUCTHYECKHE JaHHble, B TOM 4YHCIE C MPUMEHECHHEM
rpadM4ecKuX METO/OB W AJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIIeI0BAaTh COBMECTHBIE HAOIIOACHHUS C TIOMOLIBIO IUarpaMm
paccernBaHus U JIMHEWHOW PErpeccuy;

- YMEeTh HaxXOJWUTh BEPOATHOCTU COOBITUH C HMCIIOJIb30BAaHHEM
rpadUYecKAX METOJIOB; TPHMEHSTh Ui pEIeHHs 3aaad
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(bopMyJIBI CIIOKEHUS M YMHOXXEHHUSI BEPOSTHOCTEH, (hopmMyiy
IIOJIHOW BeposITHOCTH, Gopmyny beprymim, koMOMHATOpHBIE
¢bakTel U (GOpPMYNBI; OICHMBATh BEPOSTHOCTH pPEATbHBIX
COOBITHH; yMEHHE OIEepPUPOBATh IOHATHUSAMM: CiydaiiHas
BEJINYMHA, DPACIpENesIeHHe BEPOATHOCTEH, MaTeMaTHUYECKOE
OXHJaHUE, TUCTIEPCUS M CTAaHJAPTHOE OTKJIOHEHHE CITy4aiiHOU
BEIMYUHBI, (QYHKIMHA  paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, NI0Ka3aTeILHOTO " HOPMaJIBHOTO
pacripenienieHnii; yMeHHEe HMCIOJb30BaTh CBOWCTBA M3YYEHHBIX
pacnpesieneHuid Ui pelIeHHs  3agad; 3HAKOMCTBO  C
HNOHSATHSAMH: 3aKOH OOJBIINX YHCEN, METOAbl BBIOOPOYHBIX
VICCIICJIOBAaHUN; YMEHHE TPUBOAMTH TPHMEPHI MPOSIBICHUS
3aKOHa OOJIBIIMX 4YHCENl B MPHPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSX;

- YyMETh CBOOOJHO ONEPUPOBATH MOHATUSMH: TOUYKA, MPsIMasd,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHH yrod,
JBYTPAHHBIA YTrOJI, TPEXIPaHHBIA YroJ, IEepPEeCeKaroLIuecs,
HapaJuleNIbHbIe U CKPEUIMBAIOIINECS TPSMbIE, MapauieTbHOCTh
U TIEPIECHANKYISAPHOCTh MPSIMBIX M TUIOCKOCTEH, YroJ MEXIy
OPSMBIMH, YTOJI MEXAY MPSIMON U IJIOCKOCTBIO, YTOJI MEXIY
TUIOCKOCTSIMH; YMEHHE WCIIONIb30BaTh MPH PpEIIeHUH 33134
u3yyeHHble (aKTbl M TEOpeMbl IUIAHUMETPUH; YMEHHE
OLICHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE; YMEHHE
OIIepUPOBAThH HOHATHSMMU: MHOT'OI'pPaHHUK, ceueHue
MHOTOTpaHHHWKA, TPAaBWIBHBIA  MHOTOTPAaHHHK, TIpU3Ma,
nupamuaa, (Gurypa ¥ TOBEPXHOCTh BpAIICHUS, IMIIMHJP,
KOHYC, 111ap, chepa, pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHYCa U
IWINH]IPA, TapauIeTbHbIe OCH MM OCHOBAHMIO, CEUYEHHE 11apa,
IUIOCKOCTh, Kacaromasics chepbl, HWINHIPA, KOHYCa; YMEHHE
CTPOUTH CeueHue MHOTOTpaHHHKA, n300pakaTh
MHOTOTPAaHHUKH, (UTYpbl M TIOBEPXHOCTH BpAIIEHUS, HX
CEUeHHs, B TOM YHCJI€ C TIOMOIIBIO DJIEKTPOHHBIX CPEICTB;
YMEHUE TIPUMEHSTHh CBOICTBa T€OMETPUYECKUX (UTyp,
CaMOCTOSITENTFHO (OPMYIIHPOBATh ONPEACTCHHUS HM3y4aeMbIX
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¢buryp, BbIIBUTaTh TUIOTE3bl O CBOMCTBaX W MPHU3HAKAX
reoMeTpuueckux (uryp, 000CHOBBIBaTh MM OIPOBEPraTh UX;
YMEHHUE TPOBOAMTH KiaccH(UKanuio (GUryp mo pasaIudHbIM
IpU3HAKaM, BBIIOJIHATh HEOOXOJUMBIE JIOMOJHUTEIIbHBIE
MOCTPOCHHS;

- yMeTb CBOOOJHO OINEPUPOBATH MOHATHUAMU: IIJIOLIAb
¢burypsl, 00beM QUrypsl, BEIMUNHA YTIIa, PACCTOSIHHE OT TOUKU
10 IJIOCKOCTH, PACCTOSHUE MEXIY IPSMBIMHU, PacCTOSHHE
MEXTy TUIOCKOCTSIMH, TUIOIIA/Ab Cephl, IIIOIa/b TOBEPXHOCTH
OUpaMHUbl, MpPU3MBbI, KOHyca, MMIUHApa, O00BEM Kyo0a,
NPSMOYTOJIBHOTO ~TapaJUIeNieNuIea, MHPAMUAIBI, TPU3MBI,
LWIMHApA, KOHYyca, lIapa; yMEHUE HaXOAUTh OTHOIIEHHE
00BbEMOB IOAOOHBIX QUTYP;

- yMeTb CBOOOJHO ONEPUPOBATH IOHATHAMM: JBHXKEHUE,
napayieNbHBIA TIEPEeHOC, CHUMMETPHUS Ha IUIOCKOCTH H B
IPOCTPaHCTBE, IOBOPOT, IpeodpazoBaHue Mo 100us1, 0100HbIE
(burypsl; yMeHue pacrno3HaBaTh paBHbIC U MOJAOOHbBIE (GUTYPHI,
B TOM YHCIIe B INPHUPOJE, UCKYCCTBE, apXUTEKType; YMEHHE
UCTIOJIB30BaTh ~ T€OMETPUYECKHE  OTHOIICHUS, HaXOIHUTh
reOMEeTPUUECKUE BEJIMYMHBI ([UIMHA, YTOJI, IUIOIAdb, 0OBEM)
MpHU PElIeHUH 3a]ad U3 APYruX y4eOHBIX NPEAMETOB WU W3
pearbHOM KU3HUY;

- yMeTh CBOOOJIHO OIEPHUPOBATH MOHATUSMH: MPSIMOYTOJbHAS
cucTeMa KOOpJMHAT, BEKTOP, KOOPAMHATHI TOUKU, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, NIPOM3BEICHIE BEKTOpa HA YHCIIO,
paslioKeHne BEKTopa Mo 0a3uCy, CKaIIpHOE IMPOU3BEICHHE,
BEKTOPHOE IPOU3BEJICHHE, YTOJI MEXAY BEKTOpPaMHU; YMEHHE
WCTIOJh30BAaTh BEKTOPHBIH M KOOPAWHATHBIA METOJ JUIS
pelIeHusl TeOMETPUYECKUX 3a/Jad U 3ajad JAPYrux y4eOHBIX
MIPEAMETOB; ONEPUPOBATh IMOHATUSAMM: MaTpuma 2x2 u 3x3,

OIPCACIIUTECIIb MaTpulbl, T COMCTpI/ILICCKI/Iﬁ CMBICJI
OIMPECACIIUTECIIA,

- YMCTb MOZACIIMPOBATH PCAJIBbHBIC CHUTyallUM Ha A3bIKC
MaTE€MaTHuKH, COCTaBJIATH BBIPAXKCHUA, YpaBHCHU,
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HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4¥, UCCIEN0BAaTh
IIOCTPOEHHbIE MOJEIM C MCIIOJIb30BaHUEM ammapara aareopsl,
MHTEPIPETUPOBATh  IIOJIYYEHHBIM  pE3ylbTaT;  CTPOUTH
MaTEeMAaTHYECKUE MOZCINU C IOMOIIBIO T€OMETPUUYECKUX
IIOHSTUN U BEJIMYHH, PEIIATh CBSI3aHHbBIEC C HUMU IIPAKTUYECKUE
3a/1a4y; COCTaBJIATh BEPOATHOCTHYIO MOJIEIIb u
MHTEPIPETUPOBATh  IIOJIYYEHHBIM  peE3yJbTar;  peuarhb
IIPUKJIAJHBIC 33]a4H CPEACTBAMU MaTEMaTHYECKOIO aHAJIu3a, B
TOM YHCIIE COIMAJIbHO-3KOHOMHUYECKOTO U  (PU3UUECKOTO
XapakTepa;

- YMEHHE BBIOUPATh MOAXOIAIIMNA METOA IS PEIICHHS 3a]1a9H;
IIOHMMAHHE 3HAYMMOCTH MaTEMaTUKU B U3YYEHUU NIPUPOIHBIX
1 00ILECTBEHHBIX [TPOLIECCOB U SIBJIIEHUI; YMEHHUE PaclO3HaBaTh
IPOSIBICHUE 3aKOHOB MAaTEMAaTHMKM B MCKYCCTBE, YMEHHE
IIPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUICKON
Y MUPOBOW MaTEMAaTUYECKON HAYKH

OK 03 I[1nanupoBath u
peann30BbIBaTh COOCTBEHHOE
IpoeCCHOHATIBHOE U TUYHOCTHOE
pa3BUTHE, IPEANPUHUMATEILCKYIO
JeSITEIbHOCTD B MPO(ECCUOHAIBHOMN
cdepe, UCIOIB30BATH 3HAHUS 10
(uHaHCOBOW I'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX CUTYaIUSIX

B o6macTi 1yX0BHO-HPAaBCTBEHHOTO BOCITUTAHMUS:
-- c¢(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS,
ATUYECKOTO TTOBEACHUS;

- CIOCOOHOCTD OIEHUBATh CUTYAIUIO U TPUHUMATH
OCO3HAHHBIE  pEIICHHS, OPUECHTHPYSICh  HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAaHWE JIMYHOTO BKJIaJJa B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTENSM 1|
(unu) OpyrUM YiieHaM CeMbH, CO3/IaHUI0 CEMBbU Ha
OCHOBE  OCO3HAaHHOIO MPUHATHS  LEHHOCTEHN
CEMENHOM XU3HU B COOTBETCTBUU C TPAAULMIMHU
HapoaoB Poccuu;

OBnajieHue YHUBEPCATBHBIMU  PETYIATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3aLUs:

- CaMOCTOSITEIbHO OCYIIECTBIIATH M03HABATEIbHYIO

ACATCIIBHOCTDb, BBISABJIIATH Hp06J'IeMBI, CTaBHUTh H

- yMeTh  ONEpHUpPOBaTh  IOHATUSAMHU:  PALMOHAJIBHBIE,
UpPpaLMOHAJIbHBIE, [IOKa3aTeNbHbIE, CTEIICHHBIE,
jgorapuMuyecKkre, TPUTOHOMETPUUECKHE  YPaBHEHUS M|

HEPAaBEHCTBA, X CUCTEMBI;

- YMETh OIEpUPOBATh IOHATHSIMH: MHOTOTPAHHUK, CEYCHHUE
MHOTOTpaHHMKa, KyO, Hapajielenunen, Npu3Ma, MNUpaMuia,
¢urypa M NOBEPXHOCTh BpAIICHUS, IWIMHApP, KOHYC, LIap,
cdepa, cedeHuss (GUrypsl BpallleHHs, IUIOCKOCThb, KacaroIascs
cdepsl, MWIKHIPA, KOHYCa, MJIOLa/lb OBEPXHOCTH MUPAMUIBbI,
IOpU3MbI, KOHyCa, LWIMHApA, IUIOMAJbL cdepbl, 00beM Kyoda,
MIPSIMOYTOJIBHOTO  IMapajuleNieNuIe a, MHUPAMHUIbI, IPU3MBIL,
LWIMH/pa, KOHYca, [1apa; yMeHUe N300paXkaTb MHOTOTPaHHUKU
U MOBEPXHOCTH BPAIIEHUS, UX CEUEHHUs OT PYKH, C ITOMOIIbIO
YEPTEXKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEJCTB; YMETb
pacmo3HaBaTh ~ CUMMETPHIO B IIPOCTPAHCTBE;  YMETh
pacrno3HaBaTh IPaBUIbHBIE MHOIOTPAHHHUKY;

- YMETh ONEPHUPOBATh IOHATHUAMM: HPSIMOYIOJbHAS CHUCTEMA
KOOpJMHAT, KOOPJAWHATBl TOYKH, BEKTOP, KOOPANHATHI BEKTOPA,
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dbopmynupoBaTh COOCTBEHHBIE  3aJa4d B
00pa30BaTeNIbHONW JEATENbHOCTH U JKU3HEHHbIX
CUTYaLUsX;

- CAMOCTOATEIBHO COCTAaBJIATh IUIAH PEIICHUS
npoOJIeMbl € YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
Croco0CTBOBaTh (POPMUPOBAHHUIO U IPOSBICHUIO
MIMPOKON 3PYIAMIIMK B Pa3HBIX OONACTAX 3HAHUM,
IOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MpHUEMBbl pe(IEKCUU [UIsl OLICHKY|
CUTYalllH, BBIOOpA BEPHOTO pEILICHMS;

- yYMeThb OILICHMBaTb PUCKU U CBOEBPEMEHHO
IIPUHUMATD PELIEHUS 110 UX CHUKCHHUIO;

B) SMOLMOHAJIbHBIM MHTEIJIEKT, MPEANOIaraoniuii
c(OPMHUPOBAHHOCTbD:

BHYTPEHHEHN MOTHUBALUH, BKJIIOYAIOLICH
CTPEMIICHHE K JOCTH)KEHMIO LM M  YCIEXY,
ONTHUMU3M, VHULIMATHBHOCTb, YMEHUE

JIeCTBOBATD, UCXOJs U3 CBOMX BO3MOKHOCTEH;

- SMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHUMATH
OMOILMOHAJIBHOE COCTOSTHUE IPYTUX, YUUTHIBATh €0
IIPU OCYILECTBICHUH KOMMYHHUKAIINH, CIOCOOHOCTb
K COYYBCTBUIO U CONIEPEIKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOYAIOIIHUX]
CIIOCOOHOCTh BBICTPAUBaTh OTHOIICHUS C IPYTUMH
JTIOABMHU, 3a00THTHCS, TPOSBIATH HMHTEpEC W

paspemnaTrh KOH()IUKTHI

CKAJIIPHOE TIPOU3BEACHUE, YroJl MEXKJY BEKTOpaMHu, CymMMa

BCKTOPOB, IIPOM3BCIACHUC BCKTOpa Ha YHUCIIO,

HaxoauTb C

MTOMOIIIBIO M3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEeIUHBI OTPE3Ka,

PacCCTOAHNUEC MEXAY ABYMA TOUYKaAMH
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I1IK 4.2 OcyiecTBiaTh U3MEpEHUs
9KCIUTYaTAlMOHHBIX XapaKTEPUCTUK
MPOrPaMMHOTO OOeCTICUeHUs
KOMIIbIOTEPHBIX CUCTEM.

B yvactu TpyoBoro BocrutaHus:

- TOTOBHOCTh K TpyAYy, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYI0JI00ue;

TOTOBHOCTh K aKTHBHOM JIeSITEIILHOCTH|
TEXHOJOTMYECKON U COLMAIBHON HAIIPaBJIEHHOCTH,
CIIOCOOHOCTH

WHULIMMPOBATH, TJIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JIESITEIbHOCTD;

-MHTEpEC K pa3IMYHbIM cdepam
npodeccHoHaIbHON AeATETHHOCTH.
OBnanenue YHHUBEpCATbHBIMU y4eOHBIMH

MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:
CaMOCTOSITEITLHO

(bopMyIHpOBaTh M aKTyaJH3UpOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHaBJIMBATb CymeCTBeHHBIﬁ INPpU3HAK WA
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUUA H
000011eHMS,

- OTIpeIeNATh
[eMH JIeATEBbHOCTH, 3a/JaBaTh IMapaMeTphl W
KPUTEPUU UX TOCTHIKEHUS;

- BBISIBIISITh
3aKOHOMEPHOCTH u MPOTHBOPEYUS B
paccMaTpUBAEMBbIX SBICHUSAX;

- BHOCHTD
KOPPEKTUBBl B  JEATEIbHOCTh,  OLICHUBATb

COOTBETCTBUE PE3YJbTATOB ILEJSAM, OLEHUBATH
PHUCKU MOCIEACTBUM IEATENBHOCTH;

- pa3BUBaTh
KPEaTUBHOE MBIIUICHUE NPU PEIICHUHN )KU3HEHHBIX

npoOemM

-3HaTh MOHATHE rpada, yMeTh NPUMEHSTHh B 33Jadyax TEOPHUIO
cBsI3HOTO rpada, aepesa, HUKI rpad Ha IIOCKOCTH.
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0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:
-BJIaJICTh HABBIKAMU Y4€OHO-UCCIIEIOBATEIBCKON U
MIPOEKTHOH JIeATEIPHOCTH, HAaBBIKAMU Pa3peIICHIS]
npo0Jem;

-BBISIBIISITh  IPUYUHHO-CJICJICTBEHHBIC CBS3H U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIABHIaTh TUIIOTE3Y €€
pelieHus, HAXOJWTh apryMeHTHI TUTST
JI0Ka3aTeIbCTBAa CBOUX YTBEPIKIICHHM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

-aHAJIM3UPOBATh TIOJYYCHHBICE B XOJ€ PCLICHUS
3a/la4ll Pe3yNbTaThl, KPUTUYCCKU OIICHUBATH WX|
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HW3MEHEHHE B
HOBBIX YCJIOBUSIX;

-yMETbh NEPEHOCUTh 3HAHUS B
MO3HABATCIIGHYI0O W TIPAKTHYECKYI  00JacTH
KHU3HEICATCILHOCTH;

- YMETh
UHTETPUPOBATh 3HAHUS W3 Pa3HBIX IMPEIMETHBIX
o0OJacrei;

-BbIIBUI'aTb HOBBIC nacu, npeajiaraTtb
OpPUTMHAJIbHBIC IMTOAXOAbI U PCIHICHU A,
-CIIOCOOHOCTh ux HUCIIOJBb30BaHUA B

ITO3HABATEJILHON U COLMAJIBHON ITPAKTHKE.
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1.3. KosinuecTBO 4acoB Ha OCBOeHHE padoyel NPOrpaMMbl M CHHUIIJIMHbI:
MakcumanbHast Harpy3ka o0ydarorierocs -330 4acoB, B TOM YHCIIE:
- TeopeTudeckoe oOyuenue — 220 4acos,
- IpaKTUYECKHUE 3aHATH — 92 yaca;
- IPOMEKYTOYHAS aTTecTanus B popme sk3ameHa —18 gacoB, B TOM YHCIIE:
- KOHCYJIbTalus — 2 yaca;
- 9K3aMeH — 16 yacos.

1.4. ®opMa KOHTPOJISi: IK3aAMEH.



2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThI

Bupa yueOHoii padoThl KosaunyecTBo 4acoB

MakcumainpHas yueOHast Harpy3ka (BCEro) 330
OO0s3aTenbHast KOHTaKTHas (ayAUTOpHAs) yueOHast Harpy3ka 312
(Bcero)

B TOM YHUCJIE:

TEOPETHUYECCKUE 3aHITHS 220

MPAKTUYECKHUE 3aHATUS 92
[Ipomexxyrounass arrectanus B (popMe SK3aMeHa 18
B T.4. KOHCYNBTAIUS 2
OK3aMeH 16




2.2. TemaTn4yecKMii IJIAH U COAepPKaAHMe YUeOHO TUCUMIITIMHBI

Conep:kanue yueOHOro MaTepuasia (0OCHOBHOE U ®opmupye
HaumeHnoBaHue pa3aeiioB O0bem
" Tem npogeccnoHAIbHO-OPUEHTHPOBAHHOE), J1a00paTOPHbIe H IPAKTHYECKHE 4ACOB Mble
3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) KOMIIeTeHIIM U
1 2 3 4
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Copaepxxanue yueOHOIro MaTepuasa 2
Heanb H 3aja'M | BaszoBple 3HAHHUS M YMEHHS 110 MaTeMaTUKe B TPO(HECCUOHATLHOM U B MOBCEAHEBHON 2
MaTeMaTHKH NPH | neATesbHOCTH.
OCBOEHHH CIEeNHAJTbHOCTH
Tema 1.2 Coaep:xanue yueOHOro MaTepHaJia 2
Yucna wu  BpruMciaeHHs. | JleiicTBUS HaJ MOJTOXKUTENBHBIMA U OTPUIATENBHBIMUA YHCIIAMU, OOBIKHOBEHHBIMH H 2
Boipaxenus U | IECATUYHBIMU APOOSMHU.
npeodpa3oBaHuA JleiicTBus co creneHsaMu, OpMyIIbl COKPAIIEHHOTO YMHOKEHHS.
Tema 1.3. Coaep:xxanue yueOHOro MaTepHaJia 2
I'eomeTpust Ha MJI0CKOCTH | Bupl Iuockux GUTYp U UX IJIOMIA/b. 2
[TpakTHKO-OpHEHTUPOBAHHBIE 337a4U B Kypce T€OMETPUU Ha TUIOCKOCTH OK-01,
Tema 1.4 Copepxanue y4eOHOIro MaTepuasa 2 OK-03
IIpouenTHbIC [TpocThie mpOLEHTHI, pa3Hble CIOCOObI UX BbluMcaeHUs. CII0KHbIE POLIEHTHI 2 IIK-2.1
BBIYHCJICHHUS
Tema 1.5 Coaep:xanue yueOHOT0o MaTepHaJia 2
YpaBHeHust " Jlunelinble, KBaJpaTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHS 1 HEPAaBEeHCTBA 2
HepaBeHCTBa
Tema 1.6 Copepxanue yueOHOro MaTepuasa 4
Cucrembl ypaBHeHuii M | CriocoObl pelieHHus CHCTeM JIMHEWHBIX ypaBHeHHMH. [Tonstus: marpuna 2x2 u 3x3, 2
HEpPaBeHCTB onpeaenuTenb Marpuiel. Merox I'aycca. Cuctembl HEIMHEHHBIX ypaBHEHUH.
CucremMbl HEpaBEHCTB.
[Ipaktnueckoe 3ansitue Nel. Pemenue cucteM JHMHEHHBIX M HEJTMHEHMHBIX 2
YPaBHEHHUHU.
Tema 1.7 Copep:kaHue y4eOHOTr0 MaTepuaJa 2
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BxoaHoii KOHTPOJIB

IIpakTnueckoe 3ansaTue Ne2.
BxoxHoii koHTposb. Beruncnenus u npeoOpa3zoBanus. Y paBHEHHS U HEPABEHCTBA.
I'eomeTpus Ha MIIOCKOCTH.

Pazjen 2 [IpsiMble U JIOCKOCTH B MPOCTPAHCTBE 18
Tema 2.1. Coaeprxanue yueOHOro MaTepuaJa 2
OcHoBHBbIE noustus | [Ipenmer crepeomerpun. OCHOBHbIE TMOHATHS (TOYKa, MpsiMasi, I[JIOCKOCTH, 2
cTepeoMeTpHu. npoctpanctBo).  OcHOBHbIE  akcMOMBI  cTepeoMerpuu.  llepecekarouuecs,
PacnoJioxkenne npsMbIX M | apajuieJbHbIE U CKpelIuBaromuecs npsmMele. [Ipu3Hak v cBOMCTBO CKPEIIUBAIOLIUXCSI
IJI0CKOCTEel npsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
Tema 2.2. Conep:kaHue y4eOHOIr0 MaTepuasa 4
I[MapanneabHocTh [Tapannensubie mpsiMas W IIOCKOCTh. Ompexnenenue. I[lpusnak. CpoiictBa (C 2
NPSAMBIX, NpsIMOi U | nokaszarenbcTBoM). [lapamnensabie miockoctu. Onpenenenue. [Ipusnak. CoiicTBa (¢
IUIOCKOCTH, IIOCKOCTe JI0Ka3aTeJIbCTBOM).
Terpasnp u ero osnementsl. Ilapamnenenunen u ero snemeHTbl. CBoiicTBa 2
MIPOTUBOMOJIOXKHBIX TpaHel u auaroHaiel napasuienenunena. [loctpoenue ceueHuit.
Pemenne 3aznau.
Tema 2.3. | Copep:xkanmne y4eOHOr0 MaTepuajia 2
IlepnenauKyIsspHOCTH [lepnienaukynsapusle npsimble. [lapamienbHble MpsiMble, TEPHIEHAUKYISPHBIE K 2
NPSAMBIX, NpsAMOit U | wiockocTu. [Ipu3Hak nmepneHaIuKyIIpHOCTU MPSMOM U MIOCKOCTH. J[0Ka3aTenbCTBO.
IVIOCKOCTH, IJIOCKOCTEH [lepnengukynssp wu HakioHHad. IlepnengukyispHele 1uiockocTtd. IIpu3Hak
NEPIEHIUKYIIPHOCTH II0CKOCTeH. JlokazaTenbeTBo. PaccTosiHUS B IPOCTPAaHCTBE
Tema 2.4. Coaep:xaHue yueOHOro MaTepuaJa 4
Teopema 0 Tpex
ePIEHIMKYIAPAX Teopema o Tpex nepneHauKysspax. JJokazarensbcTso. 2
Yron Mexay npsMoi ¥ IIOCKOCThIO. YTOJI MEXKY IIIOCKOCTSIMHU. 2
Tema 2.5. Copepxanue yueOHOro MaTepuasa 4
IMapannenbHble, AKCHOMBI CTEPEOMETPHUH. 2
NnepneHAnuKYyJIsipHbIe, [lepnieHIUKYIAPHOCTh MPSIMONM M IUIOCKOCTH, NapajjieIbHOCTh JBYX MpPSMBIX, 2
CKpelMBalomecs MEPIEeHIUKYJISAPHBIX TUIOCKOCTH, EPIEHIUKYISIPHOCTD MIOCKOCTEMN
npsiMble
Tema 2.6. Coaep:xanue yueOHOIr0o MaTepHaJia 2
Pemienne 3apauy. Ilpsimbie | PacnonoxeHue mpsMBIX M IUIOCKOCTEH B mpocTpaHcTBe. llepmeHauKyaspHOCTh U 2
" IJIOCKOCTH B | apaJuIeIbHOCTh NPSIMBIX U MI0cKocTell. CKpennBaonuecs npsMble

OK-01,
OK-03
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MPOCTPAHCTBE

Pa3nen 3. KoopauHaTbl 4 BEKTOPBI 12
Tema 3.1 Copnepxxanue yueOHOro MaTepuaJa 4
JexapToBbl KOOpPAMHATHI | J/lekapTOBbI KOOpIMHATHI B TpocTpancTBe. [IpocTeiiue 3agaun B KOopuHaTax. 2 OK-01,
B NPOCTPaHCTBe. OK-03
Paccrosinne mexay aBymMs PaCCTOAHIE MEKA )
y ABYMS TOYKaMH, KOOPJAUHATEI CEPEIUHBI OTPE3Ka.
Toukamu.  KoopamHarsl
cepeaMHbI OTPe3Ka
Tema 3.2 Coaeprxanue yueOHOro MaTepuaJa 4 OK-01,
BekTops! B | BekTopsl B npoctpancTBe. CloKeHHE U BIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa 2 OK-03
NPOCTPAHCTBe. Ha yncio. Kommanapasie BekTopbl. CKalsipHOE IPOU3BECHUE BEKTOPOB.
yrox MENKAY | PasiokeHre BEKTOpa MO TPeM HEKOMIUIAHAPHBIM BEKTOPaM. KOOpIMHATHI BEKTOPA, 2
Bexropamu.  Cxansipaoe CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YroJl MEXAY BEKTOpaMH, yroil
TPOM3BEACHUE BEKTOPOB MEXy MPSMON M IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH. YpaBHEHHUE IIIOCKOCTH.
I'eomeTpryecKuii CMBICI ONIPENETUTENS 2X2.
Tema 3.3 Coaep:xaHue yueOHOro MaTepuaJia 2
IIpakTuko-opuentupo | I[Ipaktudeckoe 3anstue No3. BoluucieHue pacCTOSTHUM M IUIOMIAACH Ha TUIOCKOCTH. 2
BaHHbIE 3aja4mn Ha | KonnuecTBeHHBIE pacyeThl
KOOPAMHATHOM IJIOCKOCTH
Tema 3.4 Coaeprxanue y4eOHOIro MaTepuaia 2
Pemenue 3aga4. | [Ipaktuueckoe 3anstue Ned. KonTtponbHas padota. KoopauHaTsl U BEKTOPHI 2
Koopaunatel 1 BeKTOpPHI
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue pyHKuuu 38
Tema 4.1 Copepxanue yueOHOIro MaTepuasa 4
Tpuronomerpuueckue Panuannas mepa yrna. IloBopoT Touku BOKpYr Haudaja KoopauHat. OmnpeneneHue 2
(GYHKUHMM NPOM3BOJBLHOIO | CHHYCa, KOCUHYCAa, TAHT€HCA M KOTAHI€HCAa. 3HAKW CHHYCa, KOCHHYCa, TaHI'€HCa U
yriaa, yncia. Paguannasg M | KOTaHreHca 10 YeTBEPTSAM. 3aBUCUMOCTb MEX]y CHHYCOM, KOCUHYCOM, TAHT€HCOM U OK-01,
rpagycHasi Mepa yrja KOTaHI'€HCOM OJJTHOTO U TOTO XK€ yIJia OK-03
IIpaktrueckoe 3anaTre NeS. 3aBUCUMOCTB MEK/ly CHHYCOM, KOCHHYCOM, TAHT€HCOM U 2
KOTaHI'€HCOM OJJHOTO U TOrO XK€ yria
Tema 4.2 Coaep:xaHue yueOHOTr0o MaTepHaJia 4
OcHOBHBIE Tpuronomerpuueckue ToxaecTBa. CHHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB O U - 2
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TPUTOHOMETPHYeCKHUe o.. PopMyJIbl IPUBEIACHUS
TOK1eCTBA. [IpakTrnueckoe 3anstue Ne6. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA. DOpMYIIbI 2
DopmyJibl IPUBEICHUS IIPUBEACHHUSI.
Tema 4.3 Conep:kaHue y4eOHOT0 MaTepHuaJia 8
Cunyc, kocunyc, Tanrenc | Cymma u pasHoctb cuHycoB. CymMMa M Pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC 2
CYMMBbI M Pa3HOCTH JABYX | IBOHHOrO yria. @opmysbl HOJOBUHHOIO yIiia.
yIJ10B [IpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPHUYECKUX (YHKIMHA B TPOU3BEIACHHE WU 2
Cunyc " KOCHHYC | IPOU3BEJCHUS B CYMMY.
ABOUHOrO yriia. @®opmyJibl | BpipakeHue TPUTOHOMETPHYECKMX (DYHKIUM 9epe3 TAHIEHC —IOJIOBUHHOTO 2
MOJIOBHHHOI'O yIJIa aprymenTa. [Ipeo6pa3zoBaHus MPOCTEHIIIMX TPUTOHOMETPHYCCKUX BBIPAKEHUN
[Tpaktuyeckoe 3anstue Ne7. CymMma U pa3HOCTb CHHYCOB M KocuHycoB. Cymma u 2
pa3HOCTb CHUHYCOB M KOCHMHYCOB. IIpeoOpa3oBaHMsi CyMMbl TPUTOHOMETPHUECKHX
(GyHKUMI B IPOU3BE/ICHUE U IIPOU3BENICHUS B CYMMY.
Tema 4.4 Coaep:xanue yueOHOIro MaTepHaJia 2
@®yHKIMH, HMX cBoicTBa. | OOnacTh ompeaeneHUus U MHOXKECTBO 3HaYeHHH (QyHkuuil. YETHOCTH, HEYETHOCTD, 2
Cnoco0bl 3alaHUA | IeprOANYHOCTh QyHKIMHA. CriocoObI 3aanns HyHKIMNA
byHxumi
Tema 4.5 Coaep:xanue yueOHOTro MaTepHaJia 2
Tpuronomerpuyeckue OO6nacte ompeeneHuss ¥ MHOXECTBO 3HAYEHUH TPUTOHOMETPUYECKHX (DYHKIMIA. 2
(GyHkuuu, ux cpoiictBa M | YETHOCTD, HEUETHOCTD, NEPUOAUYHOCTD TPUTOHOMETpHUUECKUX QyHKIMI. CBolicTBa 1
rpaQuKu rpaduku GyHKIUN y = cos X, y =sin X, y = tg X, y = ctg X.
Tema 4.6 Copepxanue y4eOHOIro MaTepuasa 2
IIpeoOpazoBanue Cxartue 1 pacTshkeHHe rpa)ikoB TPUTOHOMETPUUYECKUX (YHKIIHUH. 2
rpagpuxos [Tpeobpa3zoBanne rpauKOB TPUTOHOMETPUUECKUX (PYHKIIMMA
TPUTOHOMETPUYECKUX
GyHkumin
Tema 4.7 Copepxanue yueOHOIro MaTepuasa 2
Onucanue Hcnonp30BaHue CBOWCTB TPUTOHOMETPUYECKHX (QYHKIMH B TNpoQeccHOHaNbHbBIX 2
NPOU3BOJACTBEHHbIX 3a/aqax.
NMPOLECCOB ¢ MOMOLIBIO
rpa¢pukoB GpyHKIMH
Tema 4.8 ConeprxkaHue y4e0HOro MaTepuasa 2
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Oo0paTHble OO6parHble Tpuronomerpuyeckue GyHkuu. Mx cBolicTBa u rpaduku 2
TPUTOHOMETPUYECKHUe
byHkunn
Tema 4.9 | Conep:xanue y4eOHOIro MaTepuaja 8
Tpuronomerpnueckne YpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. 2
ypaBHeHHs M HepaBeHcTBa | [Ipocreiiniie TpPUTOHOMETPUYECKHE HEPAaBEHCTBA
PemieHne TPUrOHOMETPUYECKUX YPAaBHEHHMM OCHOBHBIX THIIOB: IPOCTEHIINE 2
TPUTOHOMETPUYECKHE ypPAaBHEHHUsS, CBOJAIIMECS K KBaJpaTHbIM, pellaeMble
Pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.
[TpakTrueckoe 3anatue Ne. YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg 2
X = a, ctg x = a. [IpocTeiimme TPUroHOMETPUYECKHE HEPABEHCTBA.
[Ipaktuueckoe 3anstue Ne9. 2
PemieHne TpPUrOHOMETPUYECKHMX YPAaBHEHHMM OCHOBHBIX THIIOB: IPOCTEHIIME
TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOAAIIMECS K KBaJApPaTHBIM, pelIaeMble
Pa3I0KEHUEM Ha MHOXKUTEH.
Tema 4.10 Coaep:xanue yueOHOIro MaTepHaJia 2
Cucrembl CucreMbl IPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHHIA. 2
TPUTOHOMETPUYECKUX
YPaBHeHUil
Tema 4.11 Coaep:xanue yueOHOT0 MaTepHaJia 2
Pemenne 3amad. ocHoBbI | [Ipaktnueckoe  3amstue  NelO.  KoutpombHas  pabota.  IIpeoOpazoBanue 2
TPUITOHOMETPHH. TPUTOHOMETPUYECKUX BBIPAKEHUN. PenieHue TPUrOHOMETPUYECKHUX YPaBHEHHU W
Tpuronomerpnueckne HEPaBEHCTB B TOM YHCJIE C UCIOJIb30BAaHHUEM CBOWCTB (DYHKLIUH.
byHkunn
Pa3nes S. KomniiekcHbIe ynciia 6
Tema 5.1 Coaep:xanue yueOHOT0o MaTepHaJia 4
KommiexkcHble yuciaa ITonsitTne koMmiuiekcHoro uuciaa. CONpsDKEHHBIE KOMILJIEKCHBIE 4YMCIIa, MOAYJIb U 2 OK-01,
apryMeHT KOMIUIEKCHOTO 4ymcia. @Dopma 3amuch  KOMIDIEKCHOTO — YHCIa OK-03
(reomeTpuyeckas, TpUTOHOMETpUYecKas, ainreOpanyeckas). ApupmeTnyeckue
JeMCTBHS ¢ KOMIIJIEKCHBIMU YHCIIaMU
[Tpaktuyeckoe 3ansatue Nel 1. Apudmernueckue 1eicTBUS ¢ KOMIUIEKCHBIMU YU CIIAMU 2
Tema 5.2 CopaepxxaHue y4yeOHOIro MaTepuasia 2 OK-01,
IIpumenenne [Tpaktnueckoe 3ansitue Nel2. BpInmoiHeHHE pacyeToB C MOMOMIbIO KOMIUIEKCHBIX 2 OK-03
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KOMILIEKCHBIX YHCeJl | umcen.
Pa3nen 6. [IpousBoaHasi pyHKIUM, ee MPUMEHEeHHE 38
Tema 6.1 Copaepxxanue yueOHOIro MaTepuasa 2 OK-01,
IlonsiTue  MPOM3BOIHOIA. OK-03
®opmyasl u  mpasmia | OTNPEICICHHE YHCIOBOH MOCIENOBATEILHOCTH M CIOCOOB! ee 3amamnus. CBoiicTBa 2
nuddepeHnEpoBaHHs YHUCIIOBBIX TOcienoBaTenbHocTell. OmpeneneHue mpeaena IMOoCIeI0BaTeIbHOCTH.
Beruucnienue npenenos nocienosarensHocTel. [Ipenen pyHKium Ha 6€CKOHEUHOCTH.
[Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenTa. [lpupamenne pynkuuu. 3anaqu,
IPUBOASIIME K IOHATUIO NPOU3BOAHOM. OmpeneneHue MPOU3BOAHOW. ANTOpUTM
OTBICKaHUS IIPOU3BOAHONU
Tema 6.2 Coaep:xanue yueOHOro MaTepHaJia 4
IIpou3BoaHbIE CYMMBI, ®opmyiel quddepennuposanus. [Ipasuna nuddepeHnupoBaHus 2 OK-01,
Pa3HOCTH NPOU3BEIEHUSs], OK-03
yactnoro. Cojep:Kanue [Tpaktaeckoe 3amatue Nel3. @opmynsl  auddepenuupoBanus. [IpaBuia 2
y4e0HOro MaTepuaJa. mubdepeHImpoBanns.
DopMmy.Jibl
nnddepeHIUpPOBaAHMS.
IIpaBuna
anddepeHEPOBaAHNS
Tema 6.3 Coaep:xanue yueOHOro MaTepuaJia 4
Ipoussoanbie Omnpenenenne ciaoxHOW GyHKIMH. [Ipon3BogHAS TPUTOHOMETPUYECKUX (DYHKIHMIA. 2 OK-01,
TPUTOHOMETPHYECKHUX [TpousBoHas CIOKHOM QYHKIUH. OK-03
q)yHKH"j’i- Mpouseopnast | Mpakryueckoe 3amsitme Nel4. IIpoMsBOAHAS TPHUTOHOMETPUYECKHX —(DYHKIMIA. 2
CIIOKHOI pyHKIMH [Tpon3Bo/HAS CIIOKHOM HYHKIINH.
Tema 6.4 Copepxanue yueOHOro Mmarepmuasa
IlonnTHe O | Honstue nenpepsiBHOi Gynximu. CBOICTBA HENPEPHIBHOM GYHKIMK. CBA3b MEXKILY OK-01,
HENPEPLIBHOCTH HENPEePbIBHOCTHIO U AU(depeHInpyeMOCTbIO (PYHKIIMU B TOUKE. AJITOPUTM pPEIICHUS OK-03
(yHKIHH. Merox HEPaBEHCTB METOJIOM MHTEPBAJIOB
HHTEPBAJIOB
Tema 6.5 Conep:xxanue yueOHOro MaTepuaJia 4
I'eomerpnueckui " — — ~
duzHuecKuii CMBICH FCOMCTpI/Ill?CKI/II/I CMBICJI TIPOM3BOJHOM (QYHKIMM — YIJIOBOM KO3(pUIMEHT 2 OK-01,
KacaTelbHON K TpauKy (QYHKIIUU B TOYKE. OK-03
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NPON3BOIHOM. YpaBHeHHE KacaTelbHOU K rpaduKy QYHKIUU. AJTOPUTM COCTABIICHUS YPAaBHCHHUS
KacaTelbHOU K rpaduky GyHkmmn y=f(x).
Tema 6.6 Copaepxxanue yueOHOIro MaTepuasa 2
Pu3nveckuit CMBICHT | du3uyeckuid (MEXaHMYECKHI) CMBICI TPOU3BOJAHOW — MIHOBEHHAs CKOPOCTh B 2 OK-01,
HPOU3BOHON B | MmomeHT Bpemenn t: v =S’ (t) OK-03
npodeccuoHaIbHBIX
3aja4yax
Tema 6.7 Conep:kaHnue y4eOHOT0 MaTepuaJia 4
MonoronHocts (pynkuuu. | Bozpacranme u yObiBaHuWEe (YHKUUH, COOTBETCTBUE BO3PACTAHUS W YOBIBAHHS 2 OK-01,
Touku 3KkcTpeMmyMma GbyHKIMM 3HAKY Tpou3BOogHOW. [loHsATHE TPOM3BOAHOW BBHICHIETO IOPSIKA, OK-03
COOTBETCTBHE 3HAKa BTOPOW MPOW3BOJHOW BBHIMYKIOCTH (BOTHYTOCTH) (DYHKIIUH HA
OTpE3Ke.
3amaun Ha MAaKCUMyM U MUHUMYM. [TOHSATHE aCUMITOTHI, CIIOCOOBI UX OIPEICICHHMS. 2
Adroput™M wuccienoBaHus (QYHKIMM W TIOCTPOEHHUS €€ rpaduka ¢ TOMOIIbIO
pon3BoIHON. I poOHO-MHEelHAs (yHKITHS.
Tema 6.8 Coaep:xanue yueOHOro MaTepuaJia 2
Wccnenosanue PYHKUHHA [ [lconenopanne (yHKIMM Ha MOHOTOHHOCTD M IOCTPOEHHE IpadHKOB. 2 OK-01,
U MOCTPOeHne rpapuKoB OK-03
Tema 6.9 HaunbGoabmee u | Cogep:kanne ydueGHOro MmaTepuasia 4
HauMeHbIllee  3HAYeHHs
$ynknnn Haxoxaenne HanbobIIero 1 HAUMEHbILIEr0 3HAYCHUN PyHKINH OK-01,
[Toctpoenue rpadukoB MHOTOUYIEHOB C MCIIOJIb30BAHMEM ariapaTa MaTeMaTHIeCKOTo OK-03
aHamn3a
Tema 6.10 Copepxanue y4eOHOIro MaTepuasa 4
Haxo:xnenue Haumensbiiee 1 HaubosnblIee 3HaYeHUE (PYHKLUH. 2 OK-01,
ONTHMAILHOTO Hauwmensiiee u HanOounbliee 3HaueHuEe QyHKITUH. OK-03
pe3yjabTata ¢ NOMOIIbIO
NPOU3BOAHOM B
NMPAKTHYECKHUX 3aa49axX
Tema 6.11 Conep:xxanue yueOHOro MaTepuaJia 6
Pewenne 3ajad. ®opmynsl 1 ipaBuia UG PEpEeHIIUPOBAHHUS. 2 OK-01,

IIpousBoaHass  (yHKUMH,
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ee IpMMeHeHue HccnenoBanue (QyHKIHA C MOMOINBIO Mpou3BOoAHOW. Hambonbpiee u HauMeHbIIEe 2 OK-03
3HaYeHUS] QYHKIIUH.
[Tpaktuyeckoe 3anarue NelS. HccnenoBanue (yHKIMN ¢ TOMOIIBIO TPOU3BOJHOM. 2
Haubonbiiee u HanMeHblllee 3Ha4eHUs YHKINU.
Paznen 7. 46
MHOrorpaHHMKHM ¥ TeJia BPallleHHUsl.
Tema 7.1 Copepxxanue yueOHOIro MaTepuasa 2
Bepummnbl, pedpa, rpanu
Mﬂgror al-;HEKap > TP [TonsiTue mMHOrOrpaHHWKa. Ero sjeMeHThI: BepmiuHBI, pedpa, rpanu. JlparoHais. 2 OK-01,
P Ceuenuie. BeimyKkiible 1 HeBBITYKJIBIE MHOTOTPAHHUKH OK-03
Tema 7.2 Conep:kaHue y4eOHOT0 MaTepuaJia 2
IIpusma ee
colc) TaBJI;IIOIl[I/Ie ceveHme [Tonstue npusmel. Ee ocHoBanus u OokoBble rpaHu. Bwicota mpusmel. [Ipsmas u 2 OK-01,
i * | HaktoHHas npu3ma. [IpaBusbHas npusma. Ee ceuenue. OK-03
IpsmMass u mnpaBuIbHas
NPHU3MBbIL.
Tema 7.3 Coaep:xanue yueOHOIro MaTepuaJia 2
Iapannesenumne KYyO. =
p a y [Tapannenenunen, cBOWCTBA IPSIMOYTOJILHOTO Mapaienenumnesaa, kyd. Ceuenue kyda 2 OK-01,
Ceuenue Ky0a, ’ ’ ’
napajuiesienumne/a. OK-03
napaJjjiesjienumnena
Tema 7.4 Coaep:xxanue yueOHOro MaTepuaJia 2
IHupamuga ee
pamuaa, [Tupamuna u ee anemenTsl. Ceuenue nupaMusl. [IpaBunbHas nupamuaa. Y ceueHHas 2 OK-01,
COCTABJIAIOLIHE, CeYeHHe.
nupamuja. OK-03
[paBuibHasgs mnMpaMuia.
YceueHHass nMpaMuaa
Tema 7.5 Conep:xxanue yueOHOro MaTepuaJia 2
bokosasn U MoJIHAs " v
[Tnomans 60KOBOM M MOITHOM MOBEPXHOCTH MPU3MBI, TUPAMHU/IBI 2 OK-01,
NMOBEPXHOCTh NPU3MBI, OK-03
NUPaAMHUIbI
Tema 7.6 Conep:xanue yueOHOro MaTepuaJia 2
Cummerpuss B KyOe v
na amlegennne)]e yoe, CuMMeTpusi OTHOCHUTEIBHO TOYKH, NpSIMOH, Miaockoctu. CummeTpus B Kyode, 2 OK-01,
P ’ napaiesienurenie, pu3Me, TupaMusIe OK-03
npu3mMe, NupamMmje
Tema 7.7 Conep:xxanue yueOHOro MaTepuaJia 2
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Ipumepsr cumMmerpuii B | CUMMeTpUs B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY 2 OK-01,
npogeccuu OK-03
Tema 7.8 Copaepxxanue yueOHOIro MaTepuasa 2
IIpaBuiabHbIE >
[TonsiTre mpaBUIILHOTO MHOTOrpaHHUKa. CBOWMCTBA IPABUILHBIX MHOTOTPAHHUKOB 2 OK-01,
MHOTOTPAHHHUKH, HX
. OK-03
CBoOIicTBa
Tema 7.9 Copaepxxanue yueOHOIro MaTepuasa 2
WINH ero
1 AP, [Ipaktnueckoe 3ansatre Nel6. Ilunuuap u ero snemeHThl. CedyeHUE UMIIMHIpA 2 OK-01,
cocrapiasomue. CeueHue
(mapasuieIbHOE OCHOBAHUIO M ocH). Pa3BepTka nuianHapa OK-03
HMJIHHApPA
Tema 7.10 Coaep:xanue yueOHOro MaTepuaJia 6
Konyc ero
Y& Konyc u ero sneMeHTHI. 2 OK-01,
cocrapiasomue. CeueHue OK-03
KOHYCa [Ipaktuueckoe 3ansarue Nel7. CeueHue KoHyca (TapajyIeIbHOE OCHOBAHHUIO H 2
MIPOXO/ISIIee Yepe3 BEpIINHY), KOHUYECKUE CEUCHUSI.
[Ipaktuueckoe 3anstue Nel8. PazBepTka KoHyca. 2
Tema 7.11 Coaep:xxanue yueOHOro MaTepuaJia 2
YceyeHHBIN KOHYC. v
y [Tpaktuyeckoe 3amstue Nel9. Yceuennwiii konyc. Ero oOpasyromass u BBICOTA. 2 OK-01,
Ceuenue YCE€UYEHHOIr 0
CeueHune yCeUeHHOT0 KOHYca OK-03
KOHYca
Tema 7.12 Copepxanue yueOHOro MmaTepuasa 2
Ilap u cdepa, ux ceyeHust
p 1 cepa, [Tpaktnyeckoe 3ansitue Ne20. Ilap u cdepa. B3aumuoe pacmonoxeHue cdepsl u 2 OK-01,
miockoctu. CeueHue mapa, chepsl OK-03
Tema 7.13 Copepxanue yueOHOro Mmarepmuasa
ITonsiTue 06 o0BbeMe TeJia.
[Tonsitue 06 oO6veme Tenna. O6beM Kyda U MPSAMOYTOIBHOTO Mapasuienenumena. Oobem 2 OK-01,
OTtHowmeHne o0bemMoB
HOTOGHBIX T pU3MBbI U IIHHApA. OTHOIIIEHHE 00beMOB OJOOHBIX Tell. OK-03
["'eomeTpryeckuil CMbICI ONpeaenuTeNs 3-ro nopsaKa 2
Tema 7.14 Coaepxanue yueOHOro MaTepuasa 4
O0bemMbl ¥ IUIOIIATM
N M O6enmsr nupaMuiel 1 KoHyca. OobeM miapa. 2 OK-01,
MoBepXHOCTell Tes OK-03
[1nomany noBEpXHOCTEN TEIL. 2
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Tema 7.15 Copepxxanue y4yeOHOIro MmarepuaJia 4
KomOunanuu
1 KoMOuHammm reoMeTpuuecKux Tei 2 OK-01,
MHOTOTPAHHUKOB M Tell OK-03
BpalleHUsA [TpakTraeckoe 3ansTue No2 1. KoMOuHamu reOMeTpHIECKHUX Tell. 2
Tema 7.16 Conep:kanue y4eOHOT0 MaTepuaJia 4
I'eomerpuueckue v
p Hcnonb3oBaHne  KOMOWHAIMi ~ MHOTOTPAaHHHUKOB W TeJd  BpallleHUs B 2 OK-01,
KOMOMHAIIUM HA MPAKTHKE
MIPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4ax OK-03
[Tpaktuyeckoe 3ansaTue Ne22. Mcnonb3oBaHne KOMOMHAIIMNA MHOTOTPAaHHUKOB M TEI 2
BpallleHUs B IPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4ax.
Tema 7.17 Coaep:xanue yueOHOro MaTepuaJia 2
Pemrenne 3a7a4.
OO0beMblI U MJIOMAAHN TOBEPXHOCTH MHOTOTPAHHUKOB U T€J BPAICHHUS. 2
MHOrorpaHHUKH H TeJjia
BpallleHUs
Pasznea 8. 14 OK-01,
IlepBooOpa3Hasi pyHKIIUM, ee MPUMEHEHH e OK-03
Tema 8.1 Conep:xanue yueOHOTro MaTepuaJia 2
IlepBooOpa3nas v
p p 3amaya 0 BOCCTAHOBJICHMM 3aKOHA JBWIKEHHS MO U3BECTHOH ckopoctu. Ilonsrtue 2 OK-01,
(pynkuun. IIpaBuia .
HAXOKTCH ST uHTerpupoBanus. O3HAKOMJICHHE C TIOHSATHEM HHTErpajia M IEepBOOOpA3HOM s OK-03
R ¢ynkunn y=f(x). Pemenue 3amau Ha CBsA3b NEpBOOOpA3HOW M €€ NPOU3BOIHOM,
P P BBIYUCIICHHE TIepBOOOpa3HON uis maHHoW (ywkmuu. Tabmuuma dopmyn s
HaXO0XJACHUS MepBooOpa3HbIX. V3yueHne mpaBuiia BEIUMCICHHSI TIEPBOOOpa3HON
Tema 8.2 Conep:xanue yueOHOro MaTepuaJia 2
Ilnomann
- 3amaun, MPUBOMALIME K TOHATHUIO OMPENEICHHOTO HWHTerpajla — O BBIUMCICHHUH 2 OK-01,
Tpaneuml Bopyyora | HOLAH KPUBOJIMHEMHOM  Tpaneuwd, O TMepeMelieHun Touyku. [loHsTue OK-03
p ) N pMy onpeaenéHHoro uuTerpana. ['eomeTpuyeckuit M PU3NIECKUI CMBICIT ONIPEAEIEHHOTO
Herorona — Jleiitonuna .
unterpana. Popmyna Hetorona— Jleitbuuia
Tema 8.3 Conep:xanue yueOHOro MaTepuaJia 2
HeonpeneseHubii "
on ez]I:mI::HHmﬁ [loHsiTHE HEONPEIEIEHHOTO UHTErpaa. 2 OK-01,
p OK-03
HHTErpajbl
Tema 8.4 Coaep:xxanue yueOHOro MaTepuaJia 2
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IHonsiTue 00 | ['eomeTpuyuecKkuii CMBICI OIIPENECIEHHOTO HHTErpaa. 2 OK-01,
onpeaeJileHHOM HHTerpaJe OK-03
KaK MJI0LAN
KPHUBOJMHENHOMI
Tpaneunu
Tema 8.5 Conep:kanue y4eOHOT0 MaTepuaJia 4
Onpene/ieHHbIH UHTErpa =
p P ['eomeTpuyeckuil cMmbIci omnpeneneHHoro uHrerpana. ®opmyna HelooToHa - 2 OK-01,
B KH3HU .
JletiOHuIA. OK-03
[TpakTueckoe 3anstue Ne23. Pemenue 3agad Ha NpPUMEHEHUE HUHTErpaja Jyis 2
BBIYHCIICHUS (PU3NYECKUX BEJIMYMH U IUIOMIAJCH.
Tema 8.6 Coaep:xanue yueOHOro MaTepuaJia 2
Penrenne 3aJa4.
[TepBoobpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBooOpasHbix. Ee mpumenenue 2
IlepBooGpa3nas pyHkuum,
ee NpUMEHeHue
Pa3nen 9. Crenenn u kopuu. CrenenHas GpyHKuus 16
Tema 9.1 Coaep:xxanue yueOHOro MaTepuaJia 4
Crenennasi QyHkuus, ee = OK-01
CBOIiCTBa IToHsiTHE KOpHA N-0M CTENEHH M3 ACHCTBUTEIBHOrO uuciia. OyHKIUU y = Vx 03'
ux cBoricTBa U rpadguku. CBOICTBA KOPHS N-0i CTENCHMU. OK-
ITpakTueckoe 3ansatue Ne24.CBoiicTBa KOpHS N-0M CTENEHHU. 2
Tema 9.2 Conep:xxanue yueOHOro MaTepuaJia 4
IIpeoGpa3oBanue —
peobpa3or [TpeoOpa3oBaHue UPPALTMOHAIBHBIX BBIPAKEHUH. 2 OK-01,
BbIPaKeHUH ¢ KOPHAMU OK-03
N-0i cTeneHn [TpakTueckoe 3ansatue Ne25.IIpeoOpa3oBaHne HppalliOHATBHBIX BbIpaXKEHUI. 2
Tema 9.3 Copepxanue yueOHOro MmaTepuasa 2
CpoiicTBa  cTemeHH ¢
[Ipaktuueckoe 3ausitue No26. I[lonsaTHe cTenmeHH C JIIOOBIM  palMOHATHHBIM 2 OK-01,
PAUMOHAIBHBIM " .
. nokasareneM. CteneHHble (yHKIIMU, X CBOMCTBA U TpapUKH OK-03
e CTBUTEILHBIM
NMOKa3aTeJsIMU
Tema 9.4 Conep:xxanue yueOHOro MaTepuaJia 4

31




Pemenue PaBHOCWIIBHOCTD MppallMOHAIBHBIX YPABHECHUN U HEPABEHCTB. METOBI UX PEILCHHUS. 2 OK-01,
HPPANMOHAJILHBIX Penrenne nppaliMoHaNbHBIX YPABHEHUN U HEPABEHCTB. OK-03
ypaBHeHUil U HepaBeHCTB | [Ipaktuueckoe 3anstue No27. Pemienne uppaimoHalibHBIX YPaBHEHUM U HEPABEHCTB. 2
Tema 9.5 Conep:kanue y4eOHOT0 MaTepuaJia 2
Crenenu 11 KOPHH. v =
P Onpenenenne creneHHod (yHKIUU. Mcmonp3oBaHUE €€ CBOWCTB TPH PEIICHUU 2 OK-01,
CrenenHasi pyHKIus .
ypaBHEHUW U HEPABEHCTB. OK-03
Pa3nea 10. Iloka3zaTeabHas GyHKuust 18
Tema 10.1 Conep:kanue y4eOHOT0 MaTepuaJia 4
IHoka3zareabHast =
N CreneHb € TOpOM3BOJIBHBIM  JIEHCTBUTENBHBIM  MOKazareneMm. OnpeneneHue 2 OK-01,
(pyuxkuus, ee cBoiicTBa. . "
MOKa3aTeIbHOW (YHKIMH, €€ CBONCTBAa U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM OK-03
II0KA3aTEIbHOU GyHKIHN. Pemenne [10Ka3aTeJIbHBIX YpaBHEHUH
(YHKIIMOHATBHO-TPA(QUUECKUM METOIOM.
[Ipaktueckoe  3anstue  Ne28.  PemieHwe — moka3aTelnbHBIX  YpaBHEHHM 2
(YHKIIMOHATBHO-TPA(QHUECKUM METOIOM.
Tema 10.2 Coaep:xanue yueOHOIro MaTepuaJia 8
Pemienne mokaszarejbHBIX > v
. Pelenune nokazarenbHbIX YPaBHEHUI METOJOM YPaBHUBAHUS ITOKA3aTeNIe, METOJIOM 2 OK-01,
YPAaBHEeHHIl 1 HEPABEHCTB. 9 .
BBEJICHUS] HOBOW NIEPEMEHHOM, (PYHKIIMOHAIIbHO-TpapUUECKUM METOJIOM. OK-03
[TpakTueckoe 3ansaTue Ne29. Penienne nokazareabHbIX HEPABEHCTB. 2
[Tpaktueckoe 3anatue Ne3(0. PemeHue mnokasaTeNbHbIX YpaBHEHUH METOJOM 2
YPaBHHBAaHMsA  TIOKa3aTeliel,  METOJOM  BBEJIEHUS  HOBOM  IIE€PEMEHHO,
(YHKIIMOHATIbHO-TPA(QUUECKUM METOJIOM.
[TpakTueckoe 3ansTue Ne31. Penenue nmokazareiabHbIX HEPABEHCTB. 2
Tema 10.3 Copepxanue y4eOHOro MaTepuasa 4
Cucrembl noka3atebHbIX =
N [Tpaktuueckoe 3anstue Ne32. PemneHue cucTeM nmoka3aTeabHbIX YpaBHEHUH. 2 OK-01,
YPaBHeHHI OK-03
[TpakTrueckoe 3ansaTue Ne33. PenieHne cucTeM Moka3aTelbHbIX yPaBHEHUI. 2
Tema 10.4 Conep:xxanue yueOHOro MaTepuaJia 2
Pemenue 3aaadv. =
A [Ipaktuueckoe 3ansitue Ne34. PemieHune moka3aTelnbHBIX YpaBHEHUH METOAOM 2 OK-01,
IMoka3zarenbHass pyHKUMSA N N N
ypaBHMBaHMs IOKa3aTeleil M MEeTOJIOM BBEJCHMsI HOBOM IepeMeHHOW. Pemienue OK-03
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MOKa3aTCJIbHBIX HCPABCHCTB.

Pa3nen 11. Jlorapudpmpl. Jlorapupmudeckasi pyHKIus 30
Tema 11.1 Copaepxxanue yueOHOIro MaTepuasa 4
Jlorapugm yuciaa. = =
pud . Jlorapudm yucna. JlecaTuuHbIil 1 HATYPAIBHBINA JOTapU(MBI, YUCTIO €. OK-01,
JecAaTn4HbIil " OK-03
HATYPAJbHbIN [Tpaktuyeckoe 3anarue Ne35.Jlorapudm uymcna. JlecATHUHBIA M HATypalbHBIHA
Jorapugmsl, YUCJI0 e. Jorapu(mbl, YUCJTIO €.
Tema 11.2 Copepxxanue yueOHOIo MaTepuasa 6
CaoiicrBa  Jorapu¢dmos. =
pu¢ CgoiicTBa JiorapugmoB. 2 OK-01,
Onepanus OK-03
JorapumMupoBanus Omnepanust 1orapupMUPOBAHHUS. 2
[TpakTrueckoe 3austue Ne36. CpolicTBa orapupmMoB. 2
Tema 11.3 Coaep:xanue yueOHOro MaTepuaJia 4
Jlorapudpmuyeckan =
puG N Jlorapudmuueckas GyHKIUS U ee CBONCTBA. 2 OK-01,
(pynkuus, ee cBolicTBa 0K-03
[Tpaktuyeckoe 3anstue Ne37.Jlorapudmudeckas GyHKIHS U ee CBOWCTBA. 2
Tema 11.4 Coaep:xxanue yueOHOro MaTepuaJia 8
Pemenue
[TonsiTue norapudmuueckoro ypaBHeHus. Onepaius NIOTEHIUPOBaHUS. 2 OK-01,
Jorapupmuyeckux OK-03
ypaBHeHMil M HepaBeHCTB | Tpu OCHOBHBIX MeTo/1a pereHus JOrapupMHUUECKUX ypaBHEHHUI: 2
(GyHKIIMOHATBHO-TpaUUeCKuil, METOJ| MOTEHIUPOBAHUS, METOJ BBEACHUS HOBOM
IIEPEMEHHOM.
[Ipaktuueckoe 3anstue Ne38.Jlorapudmudeckre HepaBEeHCTBA. 2
[Tpaktnyeckoe  3anste Ne39. Pemenus  norapuMUUECKUX  ypaBHEHHI: 2
(GyHKIIMOHATBHO-TpaUUeCKuii, METOJ| MOTEHIUPOBAHUS, METOJ BBEACHUS HOBOM
IIEPEMEHHOM.
Tema 11.5 Conep:xxanue yueOHOro MaTepuaJia 2
Cucrembl _
[Tpaktueckoe 3ansaTue Ned(). ANrOpUTM peLIEHHs CUCTEMBI YPaBHEHMIA. 2 OK-01,
JorapupmMmuyecKknx .
. PaBHOCHIIBHOCTB JIOTapU(PMUUECKUX YPaBHEHUIN 1 HEPABEHCTB. OK-03
YpPaBHeHU
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Tema 11.6
Jlorapu¢gmbl B npupone u

Conep:xaHnue yueOHOIro MaTepuasa

[Ipumenenue snorapudpma. Jlorapudmuueckas cnmpadb B mpupone. Ee 2 OK-01,
TEXHUKE MaTEeMaTHYECKHE CBOICTBA. OK-03
[Ipumenenue norapudma. Jlorapudmuueckas coupaib, B mnpupoxae. Ee 2
MaTeMaTHYECKUE CBOMCTBA.
Tema 11.7 Conep:kanue y4eOHOT0 MaTepuaJia 2
Pemenue 3ajaad4. v =
o [Tpaktuyeckoe 3anstue Ne4l. Pemenne npocteidmux gsorapupMUUecKuX ypaBHEHHUH. 2 OK-01,
Jlorapu¢dmmol.
OK-03
Jlorapudmuueckasn
byHKuus
Pa3znen 12. MuoxkecTBa. J1eMeHThI Teopuu rpagos 10
Tema 12.1 Coaep:xanue yueOHOro MaTepuaJia 2
MHo:xecTBa
[Tonsitue Muoxkecta. [lomMuosxecTBo. Onepanuu ¢ MHOKECTBAMU 2 OK-01,
OK-03
Tema 12.2 Coaep:xxanue yueOHOro MaTepuaJia 2
Onepauun c
pal [TpakTueckoe 3anstue Ne42. Omepanuu ¢ MHOXECTBAMU. PellleHne NpuKiIajHbIX OK-01,
MHOKeCTBaMu
3aja4 OK-03
Tema 12.3 Conep:xanue yueOHOro MaTepuaJia 4
I'pagnr =
[Tonsitue rpada. Cs3Hbli rpad, AepeBo, HUKI rpad Ha MIOCKOCTH 2 OK-01,
= OK-03
[Tpaktuueckoe 3anstue Ned3.Cpszublii rpad, 1epeBo, UK rpad Ha MIIOCKOCTH. 2
Tema 12.4 Copepxanue yueOHOro MmaTepuasa 2
Pemenue 3ajaad4.
A [Tpaktueckoe 3ansTHe Ned4. Omnepaunu ¢ MHOkecTBaMu. OrnucaHue peallbHbIX 2 OK-01,
MmuoxecrBa, I'padgbl 1 ux o
CUTYyallUii C MOMOIIIbIO MHOKeCTB. [IprMeHeHne rpadoB K pelieHuo 3agau OK-03
NpUMeHeHHe
Paznesn 13. Di1eMeHTbI KOMOMHATOPHKH, CTATUCTHKH U TEOPHH BEPOATHOCTEH 26
Tema 13.1 Conep:xxanue yueOHOro MaTepuaJia 4
OcHoBHBIE NOHATHUS
[lepecTaHOBKH, pa3MeIllEHUs], COUETAHUSI. 2 OK-01,
KOMOMHATOPHUKH. OK-03
ITpakTunueckoe 3ansatue Ne45. [lepectaHOBKH, pa3MeNIEHUS, COUETAHHUS. 2
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Tema 13.2
CoObITHE, BeEpPOSITHOCTH

Conep:xaHnue yueOHOIro MaTepuasa

CoBMeCTHBIC M1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH CyMMbI COOBITHIA. OK-01,
coopiTusi. CiokeHue M
. | YcioBHas BepOSATHOCTh. 3aBHCHMBIE M HE3aBUCHUMBIE CcOObITHSA. Teopembl o OK-03
YMHO:KeHHe BepPOsITHOCTEH .
BEPOSTHOCTH NPOU3BEACHUS COOBITHIA.
[TpakTueckoe 3anstre Ne46. TeopeMbl 0 BEpOSATHOCTH CyMMbI COOBITUH. Teopemsl
0 BEPOSITHOCTH MPOU3BEICHHS COOBITUH.
Tema 13.3 Conep:xanue yueOHOro MaTepuaJia
BepositHoCTH B = >
OTtHocuTeIbHAS YACTOTA COOBITHSA, CBOMCTBO €€ YCTOMYMUBOCTH. OK-01,
npogecCHOHANBHBIX OK-03
3ajayqax [Ipaktuueckoe 3ansitue Ned7.CraTHUCTHUECKOE OIpeesieHre BEepoATHOCTU. OlieHKa
BEPOSTHOCTH COOBITHSI.
Tema 13.4 Coaep:xanue yueOHOro MaTepuaJia
Juckpernass  cuay4daiiHasi > v v
BN SaKOH e Buner cnygaitabix BenuunH. Onpenenenue JMCKPETHON Cy4JailHON BeTMYUHBL. 3aKOH OK-01,
pacnpeueﬂ,eﬂnﬂ pacupeneseHns JUCKPETHOM CIIy4YalHOM BENWYHHBL. Ee 4ncIoBble XapaKTEPUCTUKH. OK-03
[IpakTuueckoe 3ansatue Ne48. OmnpepneneHue OUCKPETHOW CIIy4ailHOM BEJIMYMHBI.
3aKoH pacnpeerneHus] JUCKPETHOM CIIydailHOW BEJTUYUHBI.
Tema 13.5 Coaep:xxanue yueOHOro MaTepuaJia
3agaun mMareMaTH4eCcKOM =
T ATHCTHKH Bapuanuonnsiii  psan.  Ilonmuron wacror wu  rucrorpamma. CraTtuctudeckue OK-01,
XapaKTePUCTHKU psJia HAOII0JaeMbIX TaHHBIX. OK-03
[TpakTiueckoe 3ausTue No49. [Tonmuron 4acToT u rucTorpamma.
Tema 13.6 Conep:xxanue yueOHOro MaTepuaJia
CocraBnenue Tabaunm H
! [TepBuunas 06paboTka CTaTUCTHUECKUX JaHHBIX. [ padmyeckoe MX mpencTaBlieHUE. OK-01,
AUArpaMM Ha NPaKTHKe
HaxoxaeHue cpelHuX XapaKTepUCTHK, HAOII0AaeMbIX TaHHBIX. OK-03
[TpakTiaeckoe 3ansaTre Ne50. HaxoxaeHne cpeHIX XapaKTepUCTUK, HAOII0aeMbIX
JTAHHBIX.
Tema 13.7 Copepxanue yueOHOro Mmarepmuasa
Pemenue 3ajaady.
D 1eMEHThI a OneMeHThl KoMOuHaTtopuku. CoObITHE, BEPOATHOCTH cOObITHS. CJOXKeHHue u OK-01,
YMHOXEHHE BEPOSITHOCTEM. OK-03
KOMOMHATOPHUKH,
CTATUCTHKH W  TEOpPHUH
BEPOSATHOCTEM
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Pa3nen 14. YpaBHeHHs 1 HepaBeHCTBA

24

Tema 14.1 Conep:kanue y4eOHOT0 MaTepuaJia 4
PaBHOCHIBHOCTH =
. PaBHOCMIBHOCTD ypaBHeHUN M HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI OK-01,
YPABHEHHMI U HEPABEHCTB.
PaBHOCWIIBHBIX IIEPEX0/ax B YPaBHEHMSIX U HepaBeHCTBax. OOIMe METO/bl peIIeHUs OK-03
OO0mme MeTOABI pelIeHust - .
YpaBHEHMI: TIepexoj] OT paBeHCTBa (YHKIHMHA K pPABEHCTBY apryMEHTOB s
MOHOTOHHBIX (DYHKIIMH, METOJI pa3I0XKEeHHUs Ha MHOKUTENIU, METO BBEICHHUsI HOBOI
NepeMeHHOH, QYHKIIMOHATbHO-TpaUIECKUN METO/I.
[Ipaktnueckoe 3anarue Ne5S1.00mme MeTOAbI PEIICHHs] YpaBHEHUH: TEPEXoa OT 2
paBeHCTBa (YHKIMH K PABEHCTBY apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMH, METOJ
pasNoXeHUuss Ha  MHOXMTEIM, METOA  BBEICHMS  HOBOM  IEPEMEHHOM,
(GyHKIMOHATBHO-TPAQHUECKUI METO/I.
Tema 14.2 Coaep:xanue yue0HOro MaTepHaJia 4
I'padpuyecknii Meto | OOuire MeTobl pelIeHNs HEPAaBEHCTB: NEPEX0 OT CPAaBHEHUS 3HAYCHUN (PYHKLIUN K 2 OK-01,
peleHus YPaBHEHMH, | CPaBHECHMIO 3HAUEHHUI apryMEHTOB JJIs1 MOHOTOHHBIX (DYHKIMI, METOJ MHTEPBAJIOB, OK-03
HEPABEHCTB ¢byHkunoHanpHO-Tpaduueckuii Meroa. ['padudeckuii METO ] pelIeHUs YpaBHEHHHA |
HEPaBEHCTB.
[Tpaktnyeckoe 3amstue NeS2. Meron HWHTEpBaJOB, (YHKIHMOHAIHHO-TpadUUecKuii 2
MmetoA. I'paguueckuil MeTo pelieHusl ypaBHEHU U HEpaBEHCTB.
Tema 14.3 Conep:xanue yueOHOro MaTepuaJia 2
YpaBuenus " =
Hep ABEHCTBA ¢ MOYIEM Onpenenenne wmopnyns. Packpeitue Mopmyns mno omnpeaenenuto. [Ipocreiimme 2 OK-01,
P y YpaBHEHUSI M HEpaBEeHCTBAa ¢ MoayneM. [IpumMeHeHHe paBHOCUIIbHBIX MEPEXOJ0B B OK-03
OIIPEACICHHBIX TUIIAX YPABHEHUI M HEPABEHCTB C MOAYJIEM
Tema 14.4 Copepxanue yueOHOro Mmarepmuasa
YpaBHeHus =
3HaKOMCTBO ¢ mapameTpoM. [Ipocrelinue ypaBHEHUSI U HEPABEHCTBA C TTApaMETPOM. OK-01,
HEPAaBEHCTBA c
OK-03
napamMeTrpamMu =
[Tpaktudeckoe 3anaTue Ne53. [Ipocreiimme ypaBHEHHs U HEPABEHCTBA C TAPAMETPOM. 2
Tema 14.5 Coaepxanue yueOHOIro MaTepuasa 8
CocraBiieHHe U pelieHHe
Penrenue TekcTOBBIX 33724 MPOPECCHOHATBHOTO COICPIKAHMSL. 2 OK-01,
npodeccnoHaJILHBIX 32124 OK-03
¢ IOMOIIbI0 YPaBHEHHUI [Tpaktnyeckoe 3ansaTtue Ne54. PemieHue TEKCTOBBIX 3ajady MPO(EeCcCHOHATBHOTO 2

COJICpIKAHUSI.
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[Ipaktudeckoe 3ansTHe Ne55.PemieHue TEKCTOBBIX 3anad  MPOo(ecCHOHATHLHOTO
COJIepKaHUsI.

[Ipaktnyeckoe 3anstue NoeS6.PemieHre TEKCTOBBIX 3a4ad  MPO(ECCHOHAITBHOTO 2
CoJlep KaHusl.
Tema 14.6 Copaepxxanue yueOHOIro MaTepuasa 2
Pemenne 3aaa4. | TIpaktuueckoe 3anstie Ne57.00mmme METOIBI PEIICHUST YPaBHCHHA. Y pPaBHEHHS U 2 OK-01,
YpaBHeHust W | HepaBeHCTBa ¢ MOJYJIEM U C ITapaMeTPaMHu. OK-03
HEpPABEHCTBA
KoHcynpranus k sx3aMeny 2
IIpomexxyTounasi IK3aMeH 16
aTTecTaius
Bcero: 330
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3. YCJIOBHUA PEAJIN3AIIMA YYEBHOM JUCIHUILIVHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

VYueOHas ayauTOpHUs sl MIPOBEACHUS 3aHITUN BCEX BHJIOB, B TOM YKCIE TPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIBTAIMN, TEKYIIErO0 KOHTPOJIS M MPOMEKYTOYHOU aTTecTanuu (KaOWHET
MaTEeMaTHKH )

Crenvanu3upoBaHHas MeOeb:
Cron (yuuTenbCcKuit)
Cron cryaeH4YecKui (IByXMECTHBIN)
Crynps
Jlocka MenoBas

HIxag
NudopmaninoHHbIe CTEH B

TexHuueckue cpesicTBa 00ydeHus:
MynbTrMEAMA TPOEKTOP NEPEHOCHON
DKpaH

[IK (cuctemHbI OJI0K, MOHUTOP)

[lepeveHb JTUIIEH3MOHHOTO TPOrPAMMHOTO 00eceueHUs:
1) AutuBupychas 3anmra ESET NOD32
2) Windows, Microsoft Office

Mertoanueckoe o0ecreueHue:
Y4eOHO-MeTOINYECKUI KOMILIEKC 10 Y4eOHOM nucruruinae «MaTemaTHKa»
Meroandeckue yKkazaHus 0 OPraHU3aIlii U BBITIOJHEHUIO MPAKTHUECKUX 3aHSATUH.
Kypc nexuuit no aucuurinie «MaremaTtukar

3.2. UupopmannoHHoe oOecniedeHne 00yYeHusl.
ITepeyennb pexoMeHayeMbIX YueOHbIX U31aHuil, IHTepHeT-pecypcoB, 10NOJIHUTEIbHOM
JIMTEPaTypbl:
OcHOBHbIE HCTOYHUKH

1) bBapun, U. WM. Marematuka : y4eOHMK | TPAKTUKYM JJIsI  CPEIHErO
npodeccuonamsHoro 006pazoBanus / U. U. bapuH. - 2-¢ u3n., mepepad. u gom. - Mocksa : KOpaii,
2023. - 568c. - (IIpodeccuonanbnoe obpazoBanue). - ISBN 978-5-534-15118-3. - Tekcr :
HEIMOCPEICTBEHHBIM.

2)  Boromomnos, H. B. IIpaktudeckue 3aHatust Mo Mmaremaruke B 2 4. Hacth 1 : yyeOHOE
nocodue A cpeHero npodeccuonaibHoro oopasosanus / H. B. boromonos. - 11-e u3z., nepepad.
u jomn. - Mocksa : HOpaiir, 2020. - 326 c. - (IIpodeccuonansnoe obpazoBanue). - ISBN
978-5-534-08799-4. - TekcT : HEMOCPEICTBEHHBIIA.

3)  Boromosnos, H. B. TIpaktudeckue 3aHsThs M0 MaTeMaTke B 2 4. Hacts 2 : yueOHOE
nocobue A cpeanero npodeccuonaibHoro oopasosanus / H. B. boromonos. - 11-e u3z., nepepad.
u jon. - Mocksa : HOpaiir, 2020. - 251 c. - (IIpodeccuonansnoe obpazoBanue). - ISBN
978-5-534-08803-8. - TekcT : HEMOCPEICTBEHHBIIA.

4)  baBpur, M. WM. Marematnka : y4eOHUK M TIPaKTHKyM Ui CPEIHEro
npodeccnonansHoro oopazosanus / . Y. baBpuH. - 2-¢ n3j., mepepad. u gom. - Mocksa : KOpaii,
2023. - 616 c. - (IIpodeccuonansHoe odpasoBanue). - URL: https://www.urait.ru/bcode/512163
(mata obpamenus: 12.01.2023). - Pexxum gocryna: ObC FOpaiit, 1uist 3apeructpup. moyib30Baresiei.
- ISBN 978-5-534-15118-3. - TekcT : 3eKTpOHHBII

5) Maremaruka: ajareOpa ¥ Havajla MaTeMaTHYECKOTO aHaIu3a, reoMeTpusi. Anredopa u
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Havana MaremaTudeckoro ananusa 10-11 kmaccsl (0a30BbIid U yrITyOJIICHHBIN YPOBHH) : YUeOHUK /
. A. Amamos, FO. M. Komsarun, M. B. Tkauésa [u np.]. - 1l-e m3a., crep. - Mocksa :
[Mpoceemenue, 2023. - 463, [1] c. : un. - URL: https://znanium.com/catalog/product/2089825 (nata
obpamenus: 11.09.2023). - Pexxum noctyma: 9bC Znanium.com, JijIs 3aperUCTPUP. MOIH30BATEICH.
- ISBN 978-5-09-107210-5. - TekcT : 2JIeKTPOHHBIH.

6) Maremaruka: areOpa ¥ Havyajga MaTEMaTHYECKOrO aHAK3a, reoMeTpus. [ eomerpus.
10-11 xnacc. bazoBslii u yriy0nennsiii yposau : yueonuk / JI. C. Aranacsa, B. @. Byryzos, C. b.
Kanomues [u ap.]. - 11-e u3z., crep. - Mocksa : IIpocsemenue, 2023. - 287, [1] c. : wn. - MI'Y -
mkoje). - URL: https://znanium.com/catalog/product/2089980 (mara o6pamienus: 11.09.2023). -
Pexxum gocryma: OBC  Znanium.com, s 3aperucTpup. mnosb3oBareneit. - ISBN
978-5-09-103606-0. - TekcT : AIeKTPOHHBIH.

7)  Komsarun, }0. M. Maremaruka: anreOpa ¥ Havajia MaTeMaTHYeCKOrO aHAJN3a,
reomerpus. AnreOpa m Havajma Maremarndeckoro ananmsa 10 kmacc (6a30BbIH M yriTyOJICHHBIN
ypoBab) / 0. M. Konsirun, M. B. Tkauesa, H. E. ®enoposa. - 10-e u3z. - Mocksa : IIpocBenienue,
2022. - 384 c. - URL: https://znanium.com/catalog/product/2090522 (nmata oOpamieHus:
12.09.2023). — Pesxxum moctyna: DBC Znanium.com, i 3apeructpup. mosib3oBateneit. - ISBN
978-5-09-101569-0. - TekcT : AIeKTPOHHBIH.

8) Komsarun, 0. M. Maremaruka: anreOpa ¥ Havajia MaTeMaTHYECKOrO aHAaIM3a,
reomeTpus. AireOpa ¥ Hadana maremMaTmdeckoro ananus3a 11 kimacc (0a30Bblid M yriTyOJCHHBIH
ypoBsb) / 0. M. Konsirun, M. @. Tkauea, H. E. ®enoposa. - 10-e uzn. - Mocksa : [Ipocsemienue,
2022. - 384 c. - URL: https://znanium.com/catalog/product/2090524 (nata oOpaiieHus:
12.09.2023). — Pesxxum moctyna: DBC Znanium.com, i 3aperucTpup. mojb3oBarencii. - ISBN
978-5-09-101570-6. - TekcT : AIEKTPOHHBIH.

JlonoJIHUTeIbHAS JIUTepaTypa

1)  JHopodeeBa, A. B. Maremaruka : y4eOHHK IS CPEAHEro MPOQEeCcCHOHATHHOTO
obpaszoBanus / A. B. Jlopodeesa. - 3-¢ u3z., mepepad. u gom. - Mocksa : FOpaiit, 2023. - 400 c. -
(ITpodeccuonansroe obpazosanue). - URL: https://www.urait.ru/bcode/512130 (nata obpamicHwus:
12.01.2023). - Pexum pocryna: DBC IOpaiit, mist 3apeructpup. moib3opateneit. - ISBN
978-5-534-15555-6. - TekcT : AIEKTPOHHBIH.

2)dopodeeBa, A. B. Marematuka. COOpHUK 3a/1a4 : y4eOHO-TIPAKTHICCKOE TTOCOOHE ISt
cpennero npodeccronanpHoro oopasoanus / A. B. Jlopodeera. - 2-¢ u3a. - Mocksa : FOpaiiT,
2023. - 176 c. - (Ilpodeccuonansuoe obpazoanue). - URL: https://www.urait.ru/bcode/512131
(nata obpamenus: 12.01.2023).. - Pexxum nocryna: ObC FOpaiiT, 11 3aperucTpup. noyib30BaTesnei.
- ISBN 978-5-534-15556-3. - TekcT : 2JIeKTPOHHBIH.

3) bammakos, M. . Martematuka : yaeOHuk / bammmako M. U. - Mocksa : KnoPyc, 2023. -
394 c. - URL:https://book.ru/book/943210 (nata o6pamenus: 12.01.2023). - Pexxum noctyma: 9bC
Book. ru, s 3apeructpup. nons3oBareneit. - ISBN 978-5-406-09589-8. - TekcT : 3neKTpOHHBIH.

4)J]Iypre, U. I'. Beiciias marematuka. [Ipaktukym : yue6. mocodue / U. I'. Jlypse, T. II.
@dyntukoBa. - MockBa : By3ockuit yuebHuk : MHOPA-M, 2022. - 160 c. - URL:
https://znanium.com/catalog/product/1859260 (mata oopamienus: 12.01.2023). - Pesxum mocrymna:
OBbC Znanium.com, s 3apeructpup. nois3oBareneid. - ISBN 978-5-9558-0281-7. - Tekcr :
JJIEKTPOHHBIN.

S5)'ucun, B. b. Maremaruka. Ilpaktukym : ydeOHOe mocoOue Ui CpeaHEero
npodeccuonansHoro oopazosanus / B. b. I'mcun, H. 111. Kpemep. - Mocksa : FOpaiir, 2023. - 202 c.
- (ITlpodeccuonanvuoe obOpazoBanue). - URL: https://urait.ru/bcode/513616 (mata oOparmieHus:
13.01.2023). - Pexum pocryna: DBC IOpaiit, mist 3apeructpup. moib3opateneit. - ISBN
978-5-9916-8846-8. - TekcT : 2IeKTPOHHBIH.

7)Breicmiass MareMaTWka : y4eOHWK M TPAKTUKYM [UJII CPEIHEro MmpodecCHuOHaTBLHOTO
obpaszoBanust / M. b. XpunyHnosa [u ap.] ; nmox obmeit penakuueit M. b. Xpunynosoii, 1. 1.
[pranok. - MockBa : FOpaiit, 2023. - 472 c. - (IlpodeccuonanpHoe obpazoBanue). - URL:
https://urait.ru/bcode/513645 (nara obpamienus: 13.01.2023). - Pexxum nocryna: 3bC FOpaiit, s
3apeructpup. noibs3oBareieid. - ISBN 978-5-534-01497-6. - Tekcr : 2JIeKTPOHHBIH.

8)Maremaruka. [IpakTukym : y4deOHOe mocoOMe Al CpelHEero NpoQecCHOHaTIbHOIO
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obpaszoBanus / O. B. Tatapuukos [u 1p.]. - Mocksa : FOpaiit, 2023. - 285 c. - (IlpodeccuonansHoe
obpazoBanme). - URL: https://urait.ru/bcode/512207 (mata obpamenus: 13.01.2023). - Pexum
nocryma: DbC Opaiit, ans 3apeructpup. nonszoBateneid. - ISBN 978-5-534-03146-1. - Tekcr :
3JIEKTPOHHBIN

HNuTepHeT-pecypcebl:

1. DeKTpOHHBIN pecypc ClpaBOYHO-TIPaBOBOM cucteMbl «KoHCynbTaHT Ilmtocy. - Pesxxum
nocryma: http://www. consultant.ru

2. DIEKTPOHHBIN pecypc CIPaBOYHO-TIPaBOBOM cucteMsl «I'apanTy. - Pexxum noctyna:
http://www. garant.ru.

40



4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUSA YYEFHOM

JUCHUIIIAHBI

KoHTponb W pe3ynpTaTbl OCBOEHHsI y4eOHOM AucUMIUIMHBL. KOHTpONb M pe3ynbTaThl
OCBOCHMS Y4eOHON IUCLMIUIMHBI OCYLIECTBISETCSA INPENoAaBaTes]eM B MPOLECCe MPOBEIECHUS
NPAaKTUYECKUX 3aHATUH M Ja0OpaTOpHBIX pPadOT, TECTUPOBAHHS, a TAKXKE BBITOTHEHUS
00y4aroIUMUC UHIUBUIyaIbHbIX 3aJaHUH, IPOEKTOB, UCCIICOBAHUI.

XapakTepucTHKA OCHOBHBIX BU/I0B
NeSITeJIbHOCTU CTYA€HTOB (HA YPOBHE Y4eOHbIX

(DOpMBI 1 MCTOABI KOHTPOJIA

pe3yabTaTOB OOYUECHHUS

JeicTBHil)
O3HakoOMJIEHUE C POJIBI0O MATEMAaTHKH B HAyKe, yCTHBIN ((ppOHTATBHBIN) OIIpOC
TEXHUKE, SKOHOMHUKE, UH(POPMAIIMOHHBIX

TEXHOJOTHSX W TPAKTHYECKON JIEeATEIHHOCTH.
O3HakOMJICHHE C LEISIMH M 33Ja4yaMi H3y4eHUs
MatemMaTuku mpu ocBoeHun mpodeccuit CIIO u
cuneransHoit CITO

Boinonnenue apupmMeTnueckux AeUCTBUN Hall
YHUCJIaMH, COYeTass YCTHbIE W IIHCbMEHHBIC
MIPUEMBI.

Haxoxxnenue  npuOMMKEHHBIX — 3HAYCHMH
BEJIMYUH W NOTPEIIHOCTEH  BBIYUCIICHUM
(abconOTHOH W OTHOCHTEIIBHOW); CpaBHCHHE
YUCJIOBBIX BbIpakeHUU. HaxoxxneHue ommnOok B
peoOpa3oBaHUAX U BBIYUCICHUAX (OTHOCUTEIIBHO
KO BCEM IYHKTaM IIPOrpaMM)

YCTHBII (pponTaNBHBI)
BBITIOJTHEHUE MTPAKTHYECKON pabOThI

OIpoc

O3HaKOMJICHUE C MTOHSITHUEM KOPHS N-CTENEHHU,
CBOWMCTBAMH pAaJMKaJIOB W IPAaBWI CpPaBHEHUS
KOpHEHl.

DopMyJIMPOBAHUE OMNPEACICHUS KOPHA U
CBOWCTBAa KOpHEW. BpruucieHue u CpaBHEHHE
KOpHEH, BBIIMOJHEHUE TPUKUIKH 3HAYEHUS KOPHS.
[IpeoOpa3oBaHre YHCIOBBIX U  OYKBEHHBIX

BBIpAXKEHUI, coJieprKaIiM paauKabl.
Beinonnenune pacueToB 1o bopmymnam,
coJieprKaIiuM paauKanbl, OCYILIECTBIIAS

HE00XO/MMBIE€ TOJCTAHOBKH U MpPeoOpa3oBaHMS.
OnpeneneHne paBHOCWIBHOCTH BBIPAKEHUH C
paguKalaMu. Pewenne VppaluOHAIbHBIX
ypaBHeHUI. O3HAKOMIIEHHUE C IOHSATUEM CTEIIEHH C
JEHCTBUTEIILHBIM U TIOKA3aTeIIEM.

HaxoxneHne 3Ha4yeHUN CTENEHH, HCIIOIb3YS
pu HE00X0IMMOCTH MHCTPYMEHTAJIbHBIE
CpelcTBa.

3anucbIBaHUE KOpHS N-CTENIEHW B  BHJE
CTENEeHHU ¢ APOOHBIM MOKa3aTeaeM Ha000poT.

DopMynupoBaHUE CBOMCTB CTEIEHEN.
Beluucnenne  cremeHed ¢ palMOHAJIbHBIM
[I0KA3aTeJIEM, BBINOJHEHUE INPUKUAKU 3HAYCHUS
CTENIEHU, CPABHEHUE CTENICHEN.

[IpeoOpa3oBaHue YHUCIOBBIX U OYKBaJIbHBIX
BBIPDOKECHUH, COJEpKAIIUM CTENEeHW, NPUMEHSSA
CBONMCTBA. Pemienue nokas3are/bHbIX YPaBHEHUMN.

YCTHBIN (bpoHTaTBHBII)
BBITIOJTHEHHUE MMPAKTUICCKOU PabOTHI

orpoc
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O3HakoMJIEHUE C MPUMEHEHHEM KOpHEH u
CTENEHEH MpU BBIYMCICHUM CPEIHUX, ACIICHHUU
OTpe3Ka B  «30JIOTOM ce4YeHuun». PemeHne
MIPUKJIAHBIX 33]1a4 Ha CJIOKHBIE TPOLICHTBHI.

Brimmonnenune mnpeoOpa3oBaHuil BbIpaXEHUH,
IIpUMEHEHHE (GOPMYIl, CBA3aHHBIX CO CBOWCTBAMU
creneHeil u norapudmon. Onpenenenue odaacTu
JONYCTUMBIX ~ 3HAUEHUH  JIOrapupMHUECKOro
BBIPAKEHUS. Pemenue JOTapuPMHUECKUX
YpaBHEHU.

YCTHBII (pponTaNbHBI)
BBITIOJIHEHUE MTPAKTHUECKON pabOThI

OIpoc

N3yueHnue paauKallbHOTO METO/JAa M3MEPEHHS
YIJIOB BpAlIeHHs] UX CBA3M C TPajyCHOH Mepoit
yria ¢ €ro pacroJokKeHHEM.

YCTHBII (pponTanbHBII)
BBITIOJIHEHUE MTPAKTHUECKON pabOThI

OIpoc

dopmylpoBaHue OmpeIeIICHUI
TPUTOHOMETPHUYECKUX  (QYHKIHWA [ yIJIOB
MOBTOPAa M OCTPBIX YIVIOB MPSIMOYTOJBHOIO
TPEYroJIbHUKA U 00BSICHEHUE MX B3aUMHOCTH.

YCTHBIN (bpoHTaTBHBII)
BBITIOJTHEHUE MMPAKTUIECKON PabOThI

orpoc

[TprMeHeHre OCHOBHBIX TPUTOHOMETPHUUECKHUX
TOXIECTB TUTSt BBIYHMCIICHHS 3HAYCHUM
TPUTOHOMETPUYECKHX (DYHKIIMI 1O OJTHOM U3 HUX.

YCTHBIN (dbpoHTaTBHBII)
BrinonHenue npaktuyeckoil padboTsl

orpoc

Pemenune o bopmynam u
TPUTOHOMETPUYECKOMY  KPYry  IPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHMI.

[IpumeHenne oOOIIKMX METOAOB  pELICHUs
ypaBHeHUH  (IpuUBEIEHUE K  JIMHEHHOMY,
KBaJIpaTHOMY, METOJ1 Pa3JI0KEHUE Ha MHOKUTEIIH,
3aMEHBI IIEPEMEHHOM) pu pelieHun
TPUTOHOMETPUYECKUX HEPABEHCTB.

O3HakoMJIeHME C  TOHSATHEM  OOpaTHBIX
TPUTOHOMETPUUYECKUX (YHKLIUH.

N3yuenune ONpeIeIeHUN apKCHHYCA,
apKKOCHHYCa, apKTaHTeHca qucna,
dbopmynupoBaHue WX, n3o00pakeHue  Ha
€IMHUYHOM  OKPY)XKHOCTH, NpPUMEHEHHE Npu
pELICHUN YPaBHEHMIA.

YCTHBII (pponTaNBHBI)
BBITIOJTHEHUE MTPAKTHYECKON pabOThI

OIpoc

O3HakoMJIEeHHE C TIOHATHEM IEPEMEHHOM,
MpUMEPaMH 3aBUCIMOCTH MEXTy IEpEMEHHBIMH.

O3HakomsieHHMEe ¢  TOHATHEM  rpaduka,
OTIpeieNIeHue TMPHUHAIISKHOCTH TOYKH TpauKy
GyHKIHN. Onpenenenue o bopmyie
MpOCTEHIel 3aBUCUMOCTH, BUIa €€ Trpaduka.
BeipaxkeHue mno ¢opmyne OHOH IepeMEeHHOM
qepes JIpyrue.

O3HakomJieHHE C ompeaeneHrueM (YHKIHH,
dbopmynupoBanue ero. Haxoxxmenue obOmactu
orpejiesieHus: 1 0071acTH 3HaUeHUH (QyHKIMH.

YCTHBIN (¢ppoHTANBHBII)
BBITIOJTHEHUE MMPAKTHICCKON PabOTHI

orpoc

O3HakoMJIEHHE C npuMepamMu
(OYHKIIMOHATBHBIX 3aBUCUMOCTEH B pPEATbHBIX
npoueccax u3 CMEXKHBIX JIMCILIMTIINH.
O3HakoMIIEHHE c JIOKa3aTeIbHBIMU
pacCyXKICHHUSMU HEKOTOPBIX CBOMCTB JIMHEHHOU U
KBaJpaTUYHOMN GbhyHKIUH, IIPOBEJICHUE

YCTHBIN (ppoHTANBHBII)
BBITIOJTHEHHE MMPAKTHICCKOU PabOTHI

orpoc
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WCCIICIOBAHUS JIMHEMHOM, KYCOYHO-JIMHEHHOM,
IpOOHO-TMHEWHOW W KBaJIpaTUYHOW (DYHKITUH,
noctpoeHune rpaduxos. [loctpoennme u ureHue
rpadukoB pynkiuii. MccnenoBanue GpyHkImu.
CocraBnenue BUAOB (PYHKIHUH MO JaHHOMY
YCIIOBUIO, PELLICHHUE 33/1a4 Ha SKCTPEMYM.
Bremmonnenne — mpeoOpa3oBaHUiA

byHKIHH.

rpaduka

N3yuenne moHATHS OOpaTtHOM  (QyHKIMH,
OllpelleIeHue  BMJA  IOCTpOeHue  rpaguka
oOpartHOl (YHKIIMU, HAXOXKIEHUE €€ 00IacTu
ornpejeneHus U obsactu 3HaueHui. [Ipumenenue
CBOUCTB (DYHKIIMM TPU UCCIICAOBAHUM ypaBHEHUN
U pELICHNH 3a7a4 Ha SKCTpeMyM. O3HaKOMIIEHHE C
MOHATHEM CIIOXKHOU (pyHKIIHH.

YCTHBII (pponTaNbHBI)
BBITIOJTHEHUE MTPAKTHUECKON pabOTHI

OIpoc

Beruucinenne  3HaueHWd — QyHKIUHA 110
3HaYEHUI0 apryMenTa. OnpeaeneHue NpuIoKeHNs
TOYKM Ha rpaduke MO €€ KOoOpAuHATaM H
Ha000pOT.

Hcnons3oBanue CTETIEHHBIX u
norapupMUIEcKuX (QyHKITHA.

YCTHBIN (bpoHTaTBHBII)
BBITIOJTHEHHUE MMPAKTUICCKON PabOThI

orpoc

Pewenne ITOKa3aTEJIbHBIX 51
norapu(MUUECKUX YPaBHEHUI M HEPaBEHCTB IO
U3BECTHBIM aJIFOPUTMaM.

O3HakOMJICHHE C TIOHATHEM HENPEPBIBHON
NEPUONNYEeCKON  QyHKIUH, (QOpMYIUpOBAHHE
CBOWCTB CHHyCa U KOCHUHYCA, IIOCTPOECHUE
rpauKoB.

O3HakOMJIEHME C TIOHATHEM pa3pbIBHOM
nepuoandeckod  GyHkuuMu, (HopMyIupoBaHHE
CBOMCTB TaHI€HCa M KOTAaHI€HCa, TIOCTPOCHHUE X
rpaduKoB.

IIpumeHeHne  CBOMCTB
CpPaBHEHHS  3HAYEHMH  TPUTOHOMETPUYECKHUX
GbyHKUIUH, peleHus TPUTOHOMETPUYECKHUX
ypaBHeHuil. Iloctpoenue rpadukoB 0OpaTHBIX
TPUTOHOMETPUUECKUX (DYHKIMA M OIpeneseHue
rpadukoB cBOWCTB. BrinonHenne npeodpa3zoBaHust
rpaduKoB.

byHKIIIN IS

YCTHBII (pponTaNBHBI)
BBITIOJTHEHUE MTPAKTHYECKON pabOThI

OIpoc

O3HakoMJIEHME C  TIOHSITHEM  YHUCIOBOM
MOCJIeI0BAaTeIbHOCTH, CIIOCO0aMU €€  3aJaHMs,
BbIUMCICHUSI €€ wieHOB. (O3HaKOMIIEHHE C
MOHATUEM npenena MOCTIe1I0BATEIbHOCTH.
O3HakoMJI€HME  C  BBIUUCIEHUEM  CyMMY
0ECKOHEUYHOr0 4YHCJOBOTO psla Ha MpUMeEpe
BBIUHCIICHUS] CYMMbI OECKOHEYHO YOBIBAIOILIETO
re€OMETPUUYECKOM MPOTrPECCHH.

Pemenne 3amau Ha mnpuMeHeHHE (HOPMYIIbI
CYMMBbI 0€CKOHEYHO yOBIBAIOLIEH TeOMETpUYECKON
IIPOrPECCHUHU.

YCTHBIN (ppoHTaNBHBIIT)
BBINOJIHEHHE MTPAKTUYECKON pabOThI

OIpoc

O3HAKOMJICHHE C ITIOHITHEM HpOI/I3BOIIHOI7L

YCTHBIN (ppoHTaNBHBIH) 0Ipoc
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N3yuenune u bopmynupoBanue ee
MEXaHUYEeCKOTO ¥ TEOMETPHUYECKOTO CMBICA,
M3yYeHHE aJrOpUTMa BBIYMCICHUS IMPOU3BOIHOM
Ha MIPUMEPE BBIYUCICHHUSI MTHOBEHHOI CKOPOCTH U
YIJIOBOTO KOX(QHUIMEHTa KacaTelbHOH B 00IIeM
Buje. YcBoeHue mpaBwi auddepeHIupoBaHUS
(GyHKIMH, COCTaBIICHUS] YpaBHEHUS KacaTEIbHOM.
W3yuenune teopeM O CBSI3U CBOWMCTB (DYHKIMH H
MIPOU3BOIHOM, (POPMYIIUPOBKA UX.

[IpoBenenre C MNOMOIIBIO  MPOU3BOIHOMN
UCCIIeIOBaHMs (PYHKIIMH, 33JaHHOU (HOPMYIIOH.

YcTaHOBIIEHHE CBS3M CBOMCTB (DYHKIMH U
MIPOU3BOTHOM IO UX TpaPuKaM.

[lpuMeHeHHe TPOW3BOAHON Ml PEUICHUs

3a1a4 Ha HaXOXKJICHUE HanOOJIBIICTO,
HaWMEHBIIIET0  3HAYEHHUS WM HAXOXKICHHS
IKCTpEMyMa.

BBINOJIHEHHUE MTPAKTUYECKON pabOTHI

O3HakoMJIEHUE C TIOHSATHEM HWHTErpajia u
nepBooOpa3zHoi. M3yuenue npaBusiia BHIYUCICHUS
nepBooOpa3zHoi u TeopeMbl HetoToHa-JleiioHMIIa.

Pemienue 3amay Ha CBsI3b NEPBOOOPA3HON U €€
MIPOU3BOIHOM, BBIYHMCIICHHE MEPBOOOPA3ZHON JUIs
TaHHOU (DYHKITUH.

Pemenne 3amay Ha NpUMEHEHUE HWHTErpaia
JUIS  BBIYHMCICHUS  (U3HYECKUX BEIMYUH H
JIomaaei.

YCTHBIN (bpoHTaTBHBII)
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI

orpoc

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJICHUSMU O
KOPHAX anreOpanyeckux YpaBHEHUH, NOHATUSAMU
HCCIIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHHM.

N3yuenne TEOpUn PaBHOCHIIBHOCTH
ypaBHEHHH H ee TnpuMeHeHus. [loBropenue
3allMCH  PEIICHWS CTaHIApTHBIX  YpaBHEHUH,
MpUEMOB  NIPeoOpa3oBaHUsl  ypaBHEHHM  JuIs
CBEJICHUs K CTAHIaPTHOMY YPABHEHUIO.

YCTHBIN (ppoHTaNIBHBIIT)
BBINOJIHEHHUE [TPAKTUYECKON pabOThI

OIpoc

Pemenne palrOHAJIBHBIX, HWppallMOHAJIbHBIX,

IOKa3aTeJIbHbIX u TPUTOHOMETPUUYECKU I
YPaBHEHUU U CUCTEM.
Hcnonb3oBaHue CBOWCTB u  rpaduKoB

GyHKIUH 1715 pelieHus] ypaBHEHHH.

[ToBTOpEHHE OCHOBHBIX IPUEMOB PEIICHUS
cucteM. PemieHve ypaBHEHHMH C IPUMEHEHUEM
BCEX MPUEMOB (Pa3JIOKEHUS HAa MHOMKHUTEIH,
BBEJICHUE HOBBIX HEM3BECTHBIX, IIOJICTAHOBKH,
rpau4ecKoro MeTo/a).

Pemenne cucreM ypaBHEHHH C MPUMEHEHUEM
pa3nuyHbIX croco0oB. O3HAKOMIIEHHE C OOLIUMHU
BOIPOCaMH pelieHus HEpaBEHCTB u
UCIOJb30BaHUE CBOMCTB M rpaduKoB (QYyHKIHI
IIpU pELICHUH HepaBeHCTB. PellieHne HEpaBeHCTB
U CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3INYHbIX
oOnacreit HayKu u MIPaKTUKH.
WHTepnpeTupoBaHue pe3ylbTaTOB € YYETOM

YCTHBIN (ppoHTaNBHBIIT)
BBINOJIHEHUE MTPAKTUYECKON pabOThI

OIpoc
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peabHbIX OIPaHUYECHUN.

N3yuenne  mpaBuia  KOMOMHAaTOPUKH U
NPUMEHEHHE TMpH pEIICHHH KOMOMHATOPHBIX
3ajau.

Pemienne KOMOMHATOPHBIX 3a7ady METOJOM
nepebopa Mo MPaBUIy YMHOKEHHS.

O3HakoMIIEHHE C TOHATHSAMHA KOMOMHATOPUKH:
pa3sMelleHUsIMU, COYETAHUAMH, IIEPECTAHOBKAMH U
dbopmynamu st uX BeraucieHus. OObSICHEHUE U
npUMeHeHue  GopMmysl UL BBIYMCICHMS
pa3MeleHusi, MepecTaHOBOK M COYETaHWH TpHU
pemwenuu 3amad. O3HakomileHHE € OHMHOMOM
Herorona u tpeyronsHukom Ilackans. Pemenue
IIPAKTUYECKHX 3a]1a4 C UCIIOJIb30BAHUEM IOHATHH
Y TIpaBUJI KOMOMHATOPHUKH.

YCTHBIN (dbpoHTaTBHBIIN)
BBITIOJTHEHHE MMPAKTUIECKON PabOThI

OTIpoC

W3ydyeHne  KIaCCHMYECKOrO  OINpEAeiIcHUs
BEPOSITHOCTEM, CBOMCTB BEPOSITHOCTH, TEOPEMBI O
CYMME€ BEPOATHOCTEM.

Paccmotpenue BeposiTHOCTEM COOBITHIA.

YCTHBIN (bpoHTaIBHBII)
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI

orpoc

O3HaKoOMIJIEHHE C MpeaACTaBJICHUEM YHCJIIOBBIX
AAHHBIX U UX XaPAKTCPUCTUKAMMU.

Pemenue IMPAaKTUYCCKUX 3aJla4 Ha o6pa60TKy
YHCJIOBBIX JaHHBIX, BBIYMCJICHUC nux
XApaKTCPHUCTUK.

YCTHBIN (bpoHTaIBHBII)
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI

orpoc

DopMynHpOBKa U MPUBEICHHUE TOKA3aTECIbCTB
MPU3HAKOB B3aUMHOTO PACIOJIOKEHUS MPSMBIX U

mockoctel. PacnosHaBaHMe Ha deprekax U
MOJIEJIAX ~ PA3JMYHBIX  CJIy4aeB  B3aMMHOIO
PAaCIIOIIOKCHU A MPpAMBIX u HHOCKOCTefI,
apryMeHTHpPOBaHUE CBOUX CYXJICHU.

@OopMyIMpPOBAaHHUE ONPEIACICHUHN, IPU3HAKOB H
CBONMCTB TMapaJUICJIbHBIX W IEPHEHAUKYJISAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BbIlIOIHEHME  TOCTPOCHHUS  YIVIOB  MEXKIY
NpSAMBIMH, IPSAMONM W INIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU IO ONKMCAHMIO U PACIIO3HABAHUE UX
Ha MOJCIIAX.

IIpumeHeHune IIPU3HAKOB u CBONCTB
pacIoyIOKEeHUss MPAMBIX W IUIOCKOCTEH IpHU
pelIeHuu 3a1ay.

N3o06paxenue Ha pUCYHKax U
KOHCTPYMPOBAaHHUE HA MOJEIAX IEPIEHIUKYIISPOB
U HAKJIOHHBIX K  IJIOCKOCTH,  HPSMBIX,
MapaJuIeIbHbIX IJIOCKOCTEH, YITIOB MEXIY IIPAMOI
U TUIOCKOCTBIO M1 00OCHOBaHHE MOCTPOCHHUSI.

Pemenne 3aga4 Ha BBIYHCIICHUC
TrCOMETPHUICCKUX BCJIMYHH. OmnuceiBaHme
pacCTodHud OT TOYKU O IIJIOCKOCTHU, MCKIAY
IIJIOCKOCTAMU, MCXKOY CKpCIIUBAOIIUMHUCA

NPSIMBIMH, MEX]Y NMPOU3BOJBHBIMH (PUTypamMH B
IIPOCTPAHCTBE.

YCTHBIN (ppoHTaNIBHBIIT)
BBINOJIHEHHUE [TPAKTUYECKON pabOThI

OIpoc

q)OpMYJII/IpOBaHI/Ie N JOKa3bIBAHHMEC OCHOBHBIX

YCTHBIN ((PpOHTAIBHBII) OIpoc
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TEOPEM O PACCTOSHUAX (TEOPEM CYILLECTBOBAaHMS,
CBOICTBA).

N300paxeHne Ha dYepTekax U MOJEIAX
paccTosiHUS M OOOCHOBAaHUE CBOMX CYXKACHUH.
[Tpumenenne GopMyI U TEOpEM INTAHUMETPUHU JIJIS
peleHus 3a1ady.

O3HakOMJIEHHE C MOHITHEM MapajljIeIbHOTO
IIPOEKTUPOBAHUS U €r0 CBOWCTBAMH.

@opMyIUpOBaHUE TEOPEMBI O  IUIOIIATU
OPTOrOHAJILHON IPOEKIIMA MHOI'OYTOJIbHUKA.

[lpumenenne Teopun i OOOCHOBAHHUSA
IIOCTPOECHUM U BBIYUCIICHUH.

ApPryMEHTUpOBAaHUE CBOMUX CYXACHUH O
B3aUMHOM paclOJIO)KEHUU IPOCTPAHCTBEHHBIX

¢buryp.

BBINOJIHEHUE MTPAKTUYECKON pabOTHI

Onucanne W XapaKTEPUCTHKA Pa3JIMYHBIX
BUI0B MHOI'OIr'paHHUKOB, NEpCUHUCIICHUC ux
3JIEMEHTOB M CBOWCTB.

N3o6paxenue MHOTOTPaHHUKOB u
BBIIIOJTHEHUE TIOCTPOCHUSI Ha HM300paKEHHAX H
MOACIISIX MHOTOTPaHHHUKOB.

Brruncienue TMHEHHBIX 3JIEMEHTOB M YTJIOB B

IIPOCTPAHCTBEHHBIX KOH(HUTYpanusx,
apryMEeHTUPOBAHUE CBOMX CYKICHUM.
XapakTepucTuka U U300paKeHHE  CEUYEeHMS,
pa3BepTKU MHOT'OTPaHHMKOB, BBIUHCIICHUE

IJTONIAZEN TOBEPXHOCTEH.

[Toctpoenue mpocTelmux ceueHud Kyoa,
npu3Mbl, nmpamuisl. llpumenenune (akToB u
CBeICHUM u3 IiaHuMeTpuu. O3HaKOMIIEHHE C
BUJAMU CUMMETpUi B IIPOCTPAHCTBE,
¢dbopMynMpoBaHUE ONpEAENCeHUA U  CBOICTB.
XapakTepucTUKa CHUMMETPUU Tl BpallleHUus U
MHOT'OTPaHHHUKOB.

[IpumeHeHHe  CBOWCTB  CHUMMETPUM  IIpU
peuiennu 3ana4. Mcnonas3oBanue npruoOpeTeHHBIX
3HAaHUWA JUIsl MCCIEAOBAaHHUA M MOJCIHNPOBAHUS
HECJIOXKHBIX 3a1ad. l3o0pakeHne OCHOBHBIX
MHOTOTPaHHUKOB U BBIIIOJHEHUE PHUCYHKOB IIO
YCJIOBHSIM 33]1a4.

YCTHBIN (bpoHTaTBHBII)
BBITIOJTHEHHUE MMPAKTUICCKOM paboThI

orpoc

O3HakoMJIEeHHE C BHJAMH TeJ BpallCHHUS,
(dhopMyIMpOBaHUE UX OMIPEEICHUI U CBOMCTB.

DopMyTHpPOBaHHE TEOPEM O CEYCHHH IIapa
MJIOCKOCTBIO TUIOCKOCTH, KacaTelnbHOU K cdepe.

XapakTepucTuka W U300pakeHHWe  Tel
BpalleHusi, MX pa3BepTKH, ceuyeHus. Perenue
3a/1a4 Ha TOCTPOEHNE CEUCHU, BEIUMCIICHUE JITHH,
paccrosgHuM, yrioB, Miowanen. IIposenenue
JTOKA3aTeNIbHBIX  PACCYXKJICHUM TIPH  PEIICHUH
3amauy. IlpumeHeHue CBOWCTB CUMMETPUH MpHU
pemieHuy  3amad Ha Tela  BparieHus,
KoMOuHami0 Ten. M3o00pakeHne OCHOBHBIX

YCTHBIN ((PpOHTANBHBII) OMpocC
BBINOJIHEHUE MTPAKTUYECKON pabOThI
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KPYIJIBIX T€JI U BBIIIOJIHEHUE PUCYHKA 110 YCIOBUIO
3a1a4u.

O3HakoOMJICHHE C IIOHSTUSAMU miomaiu H
0o0béMa, akcMoMaMu M CBOHCTBamH. Pemenue
3a]a4 Ha BBIYHMCIICHHUE TUIOMIAACH MIIOCKUX (DUTyp
C TPUMEHEHHEM COOTBETCTBYIOIIMX (opmyn u
¢dakToB M3 miuaHuMeTpuu. V3ydeHue TeopeMm o
BBIYHCICHUN OOBEMOB NPOCTPAHCTBEHHBIX TEI,
pemieHre 3agad  HAa [pPUMEHEHHEe  (opMyI
BBIYHCIICHUS 00BEMOB. M3yuenue dopmyn s
BBIYMCIICHUS Iomaaen MMOBEPXHOCTEU
MHOTOTPaHHHKOB " TeI BpAIIICHUS.
O3HaKOMIJIEHHE C METOAOM BBIYHMCIICHUA IIJIOIIaAN
noBepxXHOCTH  cdeprl. Pemenne 3amay  Ha
BBIYUCIICHUC Hnomaneﬁ IOBCPXHOCTHU
IPOCTPAHCTBEHHBIX TEJl.

YCTHBIN (pponTaNBHBI) orpoc
BBITIOJTHEHUE MTPAKTHUECKON pabOThI

O3HakoMJIeHHE C  TOHATHEM  BEKTOpa.
N3yueHue nekapToBOM CHUCTEMBl KOOpPJIHWHAT B
MPOCTPAHCTBE, IIOCTPOEHUE TO  3aJaHHBIM
KOOpJAMHATaM TOYEK M IUIOCKOCTEH, HaXOXIACHUE
KoopavHAaT TodeK. HaxokneHue ypaBHEHMH
OKPYXHOCTH, c(epbl, MIOCKOCTU. Brruucienue
pacCTOAHUN MEXAYy TOUYKaMH. M3ydyeHue CBOWMCTB
BEKTOPHBIX  BEJIMYMH, T[PAaBWI  Pa3JIOKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUI
Hax0JIeHUs KOOPAUHAT BEKTOPA B IPOCTPAHCTBE,
MpaBW JACHUCTBUM C BEKTOPAaMH, 3aJaHHBIMU
koopauHatamu. [lpuMeHnenue Teopun  puU
pelleHnH 3aJad Ha JEUCTBUSA C BEKTOPaMHU.
N3yueHue ckamsipHOTrO MHpPOU3BEACHUS BEKTOPOB,
BEKTOPDHOE YpaBHEHUE MPSIMONM M IIJIOCKOCTH.
[IpyumeneHne TeopuM NpU pELICHUH 33Ja4 Ha
JIEWCTBUSA C BEKTOpaMHU, KOOPAWHATHBIA METO/I,
IIPUMEHEHNE BEKTOPOB Il BBIYMCIICHUS BEIUYUH
yriioB uU  paccrosHud.  O3HaKOMJIEHHE  C
JIOKA3aTeIIbCTBAMU  TEOPEM  CTEPEOMETPUU U
B3aMHOM PACIHOJIOKEHUHU MPSAMBIX U TIIOCKOCTEN
C UCIIOJIb30BAHUEM BEKTOPOB.

YCTHBIN (ppoHTaNIBHBIIT) ompoc
BBINOJIHEHHUE MTPAKTUYECKON pabOThI
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®opMBI M MeTOAbI KOHTPOJISI M OLEHKH Ppe3yJbTATOB OOy4eHUs] [JOJKHBI IO3BOJISITH MPOBEPATH Yy

00y4yauuxcsi He TOJbKO

c¢()OpMHPOBAHHOCTH NPeAMETHBIX Pe3yJIbTATOB, HO U PA3BUTHE JMYHOCTHBIX U MeTaNpeAMeTHbIX Pe3yJbTAaTOB 00yUeHH sI.

Pe3syabTaTsl

OcHOBHbBIE IOKA3aTeJIH OLICHKHU pe3yJibTaTa

®opMbI M METOAbI KOHTPOJIS U

(JIMYHOCTHBIE U MeTANPeIMeTHbIE) OILlEHKH
JINYyHOCTHBIE Pe3yJIbTAThI
JINYHOCTHBIE! - IPOSIBJICHUE TPAXK/IaHCTBEHHOCTH, TATPUOTU3MA; WuTepnperanuist ~ pe3yJabTaToB

c(hOPMUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTHKE Kak

- 3HAHUC UCTOPUU CBOCH CTpPaHbI;

Ha6HIOIICHI/II71 3a ACATCIbHOCTBIO

YHHUBEPCAJIBHOM S3BbIKE HAYKH, CPEACTBE MOJICIUPOBAHUS | - JIEMOHCTpalMs TMOBEACHUS, JOCTOWHOro TrpaxaanmHa P® | oOywaromerocss B Imporiecce
SIBJICHUH U NIPOLIECCOB, UJIEAX U METOIaX MATEMAaTUKH; IIPOSABJICHNE AKTUBHOW KU3HEHHOW MTO3ULIUY; OCBOEHUS o0pa3oBaTenbHON
ITIOHUMAaHHE 3HAYUMOCTHU MaTEeMaTUKHU JUIS | - TIPOSIBJICHUE YBAaXXEHUs K HALMOHAIBHBIM U KYJIbTYPHBIM | IPOIPAMMBI
Hay4YHO-TEXHMUYECKOr0 TIporpecca, Cc(HOpMHUPOBAHHOCTh | TPAAULIUSAM HapoJoB PD;
OTHOLIEHHWA K  MareMaTMKe  Kak K  4acTu
00I11€4esIOBEYECKONH KYJIBTYpPbl ue€pe3 3HAKOMCTBO C
HCTOpUEN pa3BUTUA MAaTEeMaTUKHU, IBOJIFOLIIEH
MaTEMaTHUYECKUX UJIEH;
- TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSATENBbHOM U | -IE€MOHCTparysl c(OpMHUPOBAHHOCTH MUPOBO33PEHU,

WNHTepnperanus  pe3yibTaToB

OTBETCTBEHHOW TBOPUYECKOMN AEATEIbHOCTH

OTBCUAIOIICTO COBPEMCHHLIM pCaIuAM,
- IIPOsSIBJICHUC O6H.I€CTB€HHOFO CO3HAaHHA,

HAOIIOAECHUN 3a JIESITEILHOCTLIO

oOywaromierocs B mpolecce
- BOCIIMTAHHOCTH U TAKTUYHOCTD, o
. ., | OCBOEHHMS o0Opa3oBaTenbHOI
- IEMOHCTpAIUS TOTOBHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOM
MpOrpaMMBEI.
JESATCIIEHOCTH
- pa3BUTHUE JTOTUYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO | - BHIOOp W NPHUMEHEHHWE METOIOB U CHOCOOOB pelleHus
BOOOpakeHus, aJTOPUTMUYECKON KYJIbTYpBbI, | TpO(eCCHOHATBHBIX 3a]a4
KPUTHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM MJIst
. 9 WuTepnpetanust ~ pe3yabTaToOB
Oynymei  npodecCHOHATBHOM  NEATeTbHOCTH,  JUIS .
HaOMIOIEHUN 3a AESITeThHOCTHIO
MIPOJIOIKEHHSI 00pa30BaHusl U caMOOOpa30BaHMUS;
oOywaromerocss B mpolecce
- OBJIaACHHUEC MAaTEMATUYCCKUMU 3HAHUSAMH U YMCHUAMU, o
. OCBOCHMS o0pa3oBaTenbHOI
HEOOXOMMBIMU B TOBCEAHEBHOW KU3HH, JJISI OCBOCHUS DOFDAMMEL
CMEIXKHBIX €CTCCTBECHHO-HAYUYHBIX JOUCHUIIIINH u porp
VYcnemHoe MIPOXOKJICHUE

JUCLUUIUIMH MPO(ECCHOHANIBHOTO LUKIIA, IS MOTyYeHHS
oOpa3oBaHMs B 001acTAX, HE TPeOYIOMMX YriyOaeHHOU
MaTeMaTHYeCKOM MOArOTOBKH;

- TOTOBHOCTb U CIIOCOOHOCTH K 0OOpa30BaHUIO, B TOM
qrcae caMo0Opa30BaHMIO, Ha MPOTSHKEHUHN BCEH JKU3HU;

y4eOHOM MPaKTUKU.
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CO3HATEIbHOE OTHOILIEHUE K HEIPEPHIBHOMY
00pa30BaHUIO Kak YCIIOBHIO YCHELHOM
npo¢eCCHOHATBLHON 1 00IIECTBEHHOHN 1EATEIIEHOCTH.

— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYAHUYECTBY
CO CBEpCTHMKaMHM B 0OpPa30BaTENIbHOW, OOILECTBEHHO
MOJIE3HOU, y4eOHO-HMCCIIEI0BATENbCKOM, MPOCKTHOH U
IPYTHUX BUAAX ACATEIbHOCTU

- B3auMOJeiicTBUE C OOY4YalOIIMMUCS, NPENoJaBaTeIsIMH |
MacTepaMu B X0JIe O0yUYEeHHUS;

- COTPYJHHUYECTBO CO CBEPCTHUKAMU U IIPENOAaBaTeNsIMU MIPU
BBITIOJTHEHUH PA3IUYHOTO PO/ia AeSTeIbHOCTH

VYenemnoe IIPOXOXKJICHHE
y4eOHOMU MPAKTUKH.

Yuactue B KOJUIEKTHBHBIX
MEPONPUITHSIX, IPOBOJUMBIX Ha
Pa3IMYHBIX YPOBHSIX

-OTHOLICHHE K NPO(ECCHOHATIBHON NEATeIbHOCTH Kak
BO3MOXHOCTH y4acCTusa B PCIICHHUN JIMYHBIX,
OOLIECTBEHHBIX, TOCYAaPCTBEHHbBIX, O0IICHAIIMOHATBHBIX
npooeMm.

- ICMOHCTpAIIHs KeJaHHsT YIUThCS,
- CO3HATEJILHOE OTHOIIECHUE K MPOJIOJDKCHHIO 00pa30BaHUS B
BVY3e

- JEeMOHCTpauus uHTepeca K Oynymiel npodeccuu;

3aHATHS  TI0
JUCLUILIMHAM
VYyeOHas npakTuka

NunuBuayanbHbIe MPOCKTHI

CIICaJIbHBIM

METaNnpeaAMETHbIC PE3YyJIbTAaThl

—YMCHHC CaMOCTOATCIIBbHO OIpCaACIAATh Jagsaaest
ACATCIIBHOCTH M  COCTaBJIATH IIJIaHBI JCATCIIBHOCTH,
CaMOCTOATCIIBHO OCYLICCTBJIATb, KOHTPOJHUPOBATE U
KOPPECKTHPOBATh  ACATCIILHOCTD, HCII0JIb30BAaTh BCC

BO3MOXXHBIE PECYPCBI AJI JOCTHXKEHHS IOCTaBICHHBIX
Lenel M pealu3allid IJIAHOB JESTENbHOCTH; BbIOMPATh
YCIIELIHBIE CTPATErMM B Pa3JIUYHbBIX CUTYalUAX;

-11eJIeyCTPEMIIEHHOCTh B MMOMCKAaX U MPUHATUU PELICHUH,

- OpraHM3anys CaMOCTOSITENIbHBIX 3aHATUN B XOJ€ W3Y4YECHHUS
00111€00pa30BaTEeNIbHBIX AUCLHUILINH;

- YMEHHE IJIAaHUPOBATh COOCTBEHHYIO J€ATEIbHOCTD;

- OCYILECTBJIEHHE KOHTPOJII M KOPPEKTUPOBKH CBOEH
NESTENBHOCTH;

- HCIIOJIb30BAaHME pAa3IMYHBIX PECYpCOB JJsl JOCTH)KEHUS
IIOCTABJICHHBIX LIEJIEN

KonTponb rpaduka BEIOTHEHHS
WHJMBH1yaJIbHOU MPOEKTHOM
paboThI 00y4YArOIIETOCs

co00pa3UTEIHHOCTD u WUHTYULUS, pa3BUTOCTH
MIPOCTPAHCTBEHHBIX  MPEACTaBICHHUM;  CHOCOOHOCTH
BOCIIPUHHUMATB KPacoTy ¥ FapMOHHUIO MUDA.
— BJAJIeHHE S3BIKOBBIMH CpEJACTBAMH: YMEHME SCHO, | - JEeMOHCTpalMs KOMMYHUKAaTUBHBIX CIOCOOHOCTEH; HaGnronenue 3a POJIBIO
JOTUYHO W TOYHO WU3JaraTh CBOK TOYKY 3pEHHs, | - yMEHHE BECTH JHAJIOT, YYUThIBas TMO3MIMIO JAPYrux | oOydaromerocss B TPYIIIE;
HCII0JIb30BaTh a1cKBAaTHBIE S3bIKOBBIE CPE/ICTBA. YYaCTHUKOB AESATEIbHOCTH; nopT¢oano

- YMEHHE pa3peminTh KOHQIMKTHYIO CUTYALIHIO
- BJIaJICHUE HaBbIKaMU MO3HABATENbHOM, | - AEMOHCTpALIUs CIOCOOHOCTEH K yueOHO-HuccnenoBarenbekoit | CeMuHaphI
y4eOHO-HCCIIeI0BATENIbCKON U TIPOEKTHOM AEATEeIbHOCTH, | U IPOEKTHOM EATEIbHOCTH; HayuHno-npaktuyeckue
HaBBIKAMU  paspelieHust MpoOsieM; CIOCOOHOCTh U | -  HCIOJIb30BaHME  PA3IMYHBIX  METOAOB  pELIeHHs | KOH(pEpeHIHH
TOTOBHOCTh K CaMOCTOSTEIbHOMY TIIOMCKY METOJOB | IPAaKTHUECKUX 3a7a4 Konkypcbl
pelIeHNs] MPAKTUYECKUX 3a7a4, IPUMEHEHHIO PA3JINYHBIX Onumnuazsl
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METOOB ITO3HAHUS;
BJIaJICHUE HaBBIKAMHM I103HABATEIIbHOW pedIeKCHH Kak
OCO3HAHMSI COBEPIIAEMBIX JECHMCTBUM M MBICIHUTEIbHBIX
MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI, I'PAHUI] CBOETO
3HAHUS W HE3HAHMSA, HOBBLIX ITO3HABATEIBHBIX 3a7a4 H
CPEACTB JJIsl UX JOCTHUKEHUS.

—TOTOBHOCTb M  CIIOCOOHOCTH K CaMOCTOSITENIBHOM
nH(OPMAIIMOHHO-TIO3HABATEIILHON JIeATEeTbHOCTH,
BKJIIOYAasi yYMEHUE OPHUEHTUPOBATHCS B  Pa3IMYHBIX
HMCTOYHUKAX WHPOPMAIUU, KPUTHYECKH OIICHUBATH H
UHTEPIPETUPOBATh HHPOPMAINIO, TMOJIy4aeMyl U3
Pa3IUYHBIX UCTOYHHKOB.

- 3 eKTUBHBIN MOUCK HEOOXOIMMOMN MH(MOPMAITUH;

- WCTOJBh30BAaHUE PA3IMYHBIX HUCTOYHHKOB WH(POpPMAIIUH,
BKJTIOYAst JJICKTPOHHBIC;

-JIIEMOHCTPAIHs CIOCOOHOCTH CaMOCTOSITEIIHHO HCITOJIb30BATh
HEOO0XOUMYI0 UH(POPMAIIUIO JIJIS BBITIOJIHEHUS TOCTABICHHBIX
y4eOHBIX 3a71a4;

[ToxroroBka pedeparos,
JTOKJTAJIOB, UCIIOJIb30BaHUE
AIIEKTPOHHBIX UCTOYHUKOB.

HaGnronenne 3a  HaBBIKaMu
paboThI B I00AIbHBIX,
KOPIIOPATHBHBIX U JIOKATBHBIX
WH(POPMAIIMOHHBIX CETAX.
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OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

Ipuioxkenne 1

VcneniHoe ocCBOeHHE yqe6H0171 JUCIHITIINHBI MaremaTuka npeamnojgara€t axKTHUBHOC,

TBOPYECKOC YUYaCTHUC o6yqa101uer00}1 Ha BCEX OJTalax €ro OCBOCHHUA ITYTEM HHaHOMepHOﬁ,

CHCTEMAaTHUYECKOM pa6OTbI. B npenogaBaH HCIHOJB3YIOTCA JICKIUOHHBIC W IMPAKTUYCCKUC

(dopMBl TIpOBENCHUS 3aHATHH, WHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOIWH, WUIPOBBIC

TEXHOJIOTUH.
AKTHUBHbIE 1 HHTEPAKTHBHBbIE (JOPMBI NIPOBeIeHNsI 3AHATHIA
Cemectp Bun 3ansaTus Tema Hcnons3yemebie Komnyectso
aKTUBHBIE U 4acoB
MHTEPAaKTUBHbIE
dhopmbl
1 [Tpaktueckoe | Tema 4.11 Buxkropuna «Becenas 2
3aHATHE Pemenne 3agad. OCHOBBI | TPUTOHOMETPUS»
TPUTOHOMETPHH.
Tpuronomerpuueckue
byHKINM
1 [TpakTyeckoe Tema 7.15 MaremaTtnueckas 2
3aHATHE Komb6unanuu urpa «OcHOBHbIE
MHOTOTPaHHUKOB M T€J | IOHATHA O Telax MU
BpallleHus MOBEPXHOCTAX
BpalLCHUs»
1 [Tpaktnueckoe | Tema 7.3 Keiic- 3ansatue «Ky6 2
3aHATHE [Tapannenenunen, Ky0. | U ero u3o0paxeHue»
Ceuenue KyOa,
napajuleJenunena
2 [Tpaktnueckoe | Tema 9.5 Matemaruueckas 2
3aHATHE CremeHn W KOpHHU. | Urpa «CBolicTBa
CrenenHas QyHKIHUS CTEIECHU c
paloHaIbHBIMU
MIOKAa3aTesIMI»
2 ITpaktueckoe | Tema 10.2 Maremaruyeckas 2
3aHATHE Pemenne nokasaTenbHbIX | UTpa «Pemrenne
YPaBHEHUH U HEPABEHCTB | CUCTEM
MIOKa3aTeIbHbBIX
YPaBHEHUI
2 [Tpaktueckoe | Tema 10.3 Matemaruueckas 2
3aHATHE Cucremsl urpa «Pemenue
MOKa3aTeIbHbBIX CUCTEM
YPaBHEHUU MIOKa3aTeNbHbIX
YpaBHEHUI
2 ITpaktueckoe | Tema 11.1 Maremaruyeckas 2
3aHATHE Jlorapudm yucna. | urpa «Jlorapudms»
JlecsTUUHBIN u
HaTypaJbHbII
Jorapu¢Mmbl, YUCIIO €
Hroro 14
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