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1. IACIIOPT PABOYEN MPOT'PAMMBI YYEBHOU JIJUCHUTLINHBI
OY .09 MATEMATHUKA

1.1. Mecto y4eOHOWH JUCHMIUIMHBI B CTPYKType OCHOBHOIi mnpodeccHOHAIbHOM
o0pa3oBaTeIbHOI MPOrpaMMbl

Pabouas mporpamma y4eOHON mucuMIUiuHbl «MaTemaTukay SBISETCd YacThblO OCHOBHOMU
00pa3oBaTeNbHONW MMPOrpaMMbl TOATOTOBKM CIHEIHMAIMCTOB CPEAHEr0 3BEHAa 110 CIEHUATILHOCTH
38.02.07 baHkOBCKOE Jei0, MOJy4alolux cpeaHee oOmiee oOpa3oBaHHE B TpeneiaX OCBOCHHS
00pa30BaTeNbHBIX IPOrPaMM CpeaHero npodeccuoHaIbHOro 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIETro
oOpa3oBaHwUs.

Pabouas mporpamma cocraBieHa Ha OCHOBe TpeOoBaHMiIl (enepaabHOr0 rocyIapCTBEHHOIO
00pa3oBaTENBHOIO CTaHIApTa CpeAHero oOmiero oOpa3oBaHHUs, YTBEPKICHHOTO MUHHUCTEPCTBOM
oOpasoBanus u Hayku Poccuiickoit ®enepanuu ot 17.05.2012 r. Ne 413 (pen. ot 29.12.2014 1. Ne
1645, ot 31.12.2015 1. Ne 1578, 29.06.2017 1. Ne 613, ot 12.08.2022 r.) npeabsaBIIeMbIX K CTPYKTYpE,
COJICP’)KaHUIO M pe3yibTaTaM OCBOEHHUS  JUCHUUIUIMHBI «MareMaTtuka», U B COOTBETCTBHH C
PexomenmanmmsiMu 1O peanu3ald  CpPEeJHEro oO0IIero o0pa3oBaHMs B Ipeneinax OCBOCHUS
00pa30BaTeNpHON HpPOrpaMMbl CPEJHEro MpodeccHoHaTbHOTO 00pa3oBaHUsl HAa 0a3e OCHOBHOTO
obmero oOpa3oBaHHMS C Y4eTOM TpeOoBaHMH (eaepaTbHBIX TOCYJapCTBEHHBIX 00pa30BaTENbHBIX
CTaHIApPTOB U IMOJIydaeMoil mpodeccur WM CHEIHATIbHOCTH CPEAHEro MpodeccruoHaIbHOTO
obpazoBanus (mucekMo «O HampaBineHUM pekomeHaanuity Ne 05-592 ot 01.03.2023 r. Jlemapramenra
rOCy/lapCTBEHHOW TMOJUTUKH B  cdepe cpeaHero mnpodeccHoHabHOTO  00pa3oBaHus U
poheCCHOHATTLHOTO O0YYCHHS).

Pabouas mporpamma coctaBlieHa Ha OCHOBE MPUMEPHON MporpamMmbl 00IIe00pa3oBaTeIbHON
yueOHOl auciumuiuHbel  «MaTeMaTuka», peKoMeHJoBaHHON denepanbHBIM — TOCYIapCTBEHHBIM
OIOPKETHBIM 00pa30BaTEIbHBIM YUPEXKICHUEM JOMOIHUTEILHOTO MPOPECCHOHATBHOIO 00pa3oBaHus
«MHCTUTYT pasBuTus npodeccruoHanbHoro oopazoBanus» (IIporokon ot 30.11.22 r. Ne 14).

YueOHas aucuuInHa «MareMaTuka» OTHOCHTCS K 00111e00pa3oBaTeIbHOMY yUeOHOMY IHKITY.

1.2. Henu m 3amaum y4eOHOH AUCHUILIUHBI — TPeOOBaHHS K Ppe3yJbTaTaM OCBOEHHS
y4eOHOI THCHUTIUHBI:

Lenu n3ydeHust yaeOHOM TUCIUTUIUHBI:

Copnepkanue mporpaMMbl 00IIe00pa30BaTEIBHON TUCHHUIIIMHBI «MaTemMaTukay HarnpaBJICHO
Ha JIOCTHKEHHE Pe3yNbTaTOB €€ M3y4eHHs] B cooTBeTcTBUU ¢ TpeboBaHusmu @I'OC COO c¢ yuetom
npodeccuonansroil HanpaBieHHocT ®I'OC CIIO.

OcBoenue cojnepxaHusi y4eOHOW IUCHMIUIMHBI «MaTematrkay o00ecreuynBaeT JIOCTHKEHUE
CTYAECHTaMH CIIEYIOIIUX PE3YJIbTAaTOB:

JIMYHOCTHBIE!

1. c(OPMHPOBAHHOCTH MPEJICTABICHUI 0 MaTEMaTHKE KaK YHUBEPCAJIbHOM S3bIKE HAYKH,
CPEICTBE MOJCIUPOBAHMS SIBJICHUN U MPOIIECCOB, UIEAX U METO/IaX MaTeMaTUKH;

2. [IOHMMAaHWE 3HAYMMOCTM MAaT€MaTUKH Uil HAy4yHO-TEXHHUYECKOro Iporpecca,

c(OpPMUPOBAHHOCTh OTHOLIEHMS] K MaTeMaTHKe KaK K 4acTH OOIEYeIOBEYECKOW KYJbTYphI uyepe3
3HAKOMCTBO C UCTOpUEH pa3BUTHS MAaTEeMaTUKH, YBOJIIOIIMEH MaTeEMaTHUECKUX UICH;

3. pa3Burue JIOTHYECKOI0 MBIIIIECHNS, HPOCTPAHCTBEHHOT' O BOOOpaKeHUS,
QITOPUTMHUYECKON KYIbTYPhl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOoOXoauMoM Ijs Oymymiei
po¢eCCHOHABHON AEATETHHOCTH, JIJIS IPOJOJDKEHUST 00pa30BaHMs M CaMOOOPa30BaHNS;

4. OBIIAJICHME MAaTeMAaTUYECKUMHU 3HAHUSIMH W YMEHHUSMH, HEOOXOJUMBIMU B
HOBCGJIH@BHOﬁ KHU3HH, TJII OCBOCHHA CMCKHBIX C€CTCCTBCHHO-HAYYHBIX AUCHUIUIMH W AWCHUILIAH
poecCHOHANBFHOTO 1HKIIA, IS MOTY4YeHHUs] 00pa3oBaHUsl B 00JIACTAX, HE TPEOYIOMUX YrIyOIeHHON
MaTeMaTUYECKON IIOATOTOBKH,

5. TOTOBHOCTh M CIIOCOOHOCTH K 0OOpa3oBaHWIO, B TOM YHUCIIE CaMOOOpa3oBaHUIO, Ha
MIPOTSHKECHUM BCEH JKU3HU, CO3HATEIHHOE OTHOIIECHUE K HEMpPEepPHIBHOMY OOPa30BaHHMIO KaK YCIOBHUIO
yCTIeNTHOM MpodecCHoHaNbHOM U 00IIECTBEHHON AESITeTbHOCTH;



6. TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHONH TBOPYECKOH W OTBETCTBEHHOM
NESTEIIBHOCTH;

7. TOTOBHOCTh K KOJUIGKTHBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTenbHON, O0IIECTBEHHO MOJIE3HON, yUeOHO-UCCIIE0BATENIbCKOM, IPOEKTHON U IPYTUX BUAAX
NEeATEIbHOCTH;

8. OTHOLICHHE K MpPO(ecCUOHAIBHON JEeATEIbHOCTH KaK BO3MOXKHOCTH Yy4acTus B
PELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOIIEM;

MeTanpeIMeTHbIe!

1. YMEHHE CaMOCTOSATEIBHO OIPEIENATh LEIU AEATEIbHOCTH U COCTaBIATH IUIAHBI
NEATEIbHOCTH; CaMOCTOSATEIIBHO OCYLIECTBIISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD;
UCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI U1 JOCTHKEHUS MOCTaBICHHBIX LIEJICH U Pealln3allii IIaHOB
JeSTeIbHOCTH; BEIOMPATH YCIEIIHBIC CTPATETHH B PA3JIMYHBIX CHUTYaLUsX;

2. yYMEHHUE MPOAYKTUBHO OOIIATBCA M B3aUMOJEHCTBOBaTH B IIPOLECCE COBMECTHOM
JeSTeIbHOCTH, YYWUTBHIBATh TO3UIMH JAPYIHX YYACTHHUKOB JESTENBHOCTH, 3(PPEKTHBHO pa3perath
KOH()JIUKTHI,

3. BJIaJICHHNE HAaBBIKAMHU I103HABATEIbHOM, Y4eOHO-MCCIIEOBATEIBCKON W TMPOEKTHOM
NesITeIbHOCTH, HABBIKAMH pa3pelIeHuss NpoOiieM; CIIOCOOHOCTh U FOTOBHOCTh K CaMOCTOSATEIILHOMY
IIOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METOJOB IIO3HAHUS;

4. TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEJIbHOM HH(POPMALMOHHO-TI03HABATEIbHON
NESTEIbHOCTH, BKJIIOYasi yMEHHUE OPHEHTUPOBATHhCS B PA3IUYHBIX MCTOYHHMKAX HH(POpMAIMH,
KPUTHYECKH OLEHMBATb W HHTEPIPETUPOBaTh HMH(POpPMAIMIO, TOIYy4aeMyl M3 Pa3IUYHBIX
HMCTOYHUKOB;

5. BJIAACHUC A3BIKOBBIMH CPEACTBAMU: YMCHHCE SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOMO
TOYKY 3pCHUSA, UCIIOJIB30BATh a/ICKBATHLIC A3BIKOBBIC CPCACTBA,
6. BJaJICHME HaBBbIKaMU I103HABATEIbHOM pe(bJ'ICKCI/II/I KaK OCO3HaHHUA COBCpHIACMbIX

JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTaTOB M OCHOBAaHUMW, T'PAHULl CBOETO 3HAHUA U
HE3HaHUsA, HOBBIX ITO3HABATEIIbHBIX 3a1a4 U CPEACTB I UX JOCTHUKEHUS,

7. [ENIeyCTPEMJICHHOCTh B TIOMCKaX W TPHUHITHU peIIeHUl, CO0Opa3UTEeNbHOCTh H
MHTYULMSL, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEACTaBICHUH; CIOCOOHOCTh BOCIIPUHUMATh KpPacoTy U
TapMOHHUIO MUDA;

npeaMeTHbIe:

1. c(OpMUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTUKE KAaK YaCTH MHUPOBOHN KyJIbTyphl U
MeCTe MaTeMaTHKH B COBPEMEHHOH LIMBUIM3ALNH, CIIOCOOAaX OMMCAaHUS SIBIEHUHM peaJbHOro Mupa Ha
MaTE€MaTHYECKOM SI3BIKE;

2. c(OPMHPOBAHHOCTh MPEJCTABICHUNH O MaTeMaTHYECKMX MOHATHAX KaK BaKHEMIIMX
MAaTE€MaTHYECKUX MOJEISAX, IMO3BOJSIOIIMX OINKCHIBaTh M HM3ydaTb Pa3HbIE IIPOLIECCHI W SIBJICHHUS;
IIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IOCTPOCHUS] MATEMAaTUYECKUX TEOPUH;

3. BJIQJICHUE METOJAMH JI0KA3aTEIbCTB M aJrOPUTMOB PEUICHUS, YMEHHUE X INPUMEHSATH,
IIPOBOJUTD JJOKA3aTEIIbHBIEC PACCYKIACHUS B XOJ€ PELICHUA 3a/1ay;
4. BJIQJICHUE CTAaHJAPTHBIMM IIPUEMAMHU PEUICHUS PAlHUOHAIBHBIX W UPPALHMOHAJIBHBIX,

I0KA3aTeJIbHbIX, CTENEHHbIX, TPUIOHOMETPUYECKUX YPAaBHEHUNW U HEPABEHCTB, WX CHUCTEM,
HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YMCIIE JUISl TOWCKA IyTH PEIICHUS U
WJUTIOCTPALIMY PELIEHUS YPABHEHUN U HEPABEHCTB;

S. c(OpMUPOBAHHOCTh MPEJCTABICHUH OO0 OCHOBHBIX MOHATHSIX MAaTeMaTHYECKOIrO
aHallM3a M UX CBOWCTBAaX, BJIaJICHUE YMEHHEM XapaKTepHU30BaTh MoBeAeHNEe (DYHKIUN, UCTIOIb30BaHNE
MTOJIYYEHHBIX 3HAHUH I OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;

6. BJIaJICHUE OCHOBHBIMU MOHATHUSIMHU O IUIOCKUX U IPOCTPAHCTBEHHBIX IN€OMETPUUYECKUX
¢durypax, MX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh YMEHHUS PAacClO3HaBaTh I'€OMETPUUYECKUE
burypsl Ha UYepTeKax, MOJAENAX H B pEATbHOM MHUpPE; MPUMEHEHHE W3YYCHHBIX CBONCTB
reoMeTpuyeckux Quryp u Qopmys JUisl pelieHHs Te€OMEeTPUYECKUX 3a/ad U 3aJad ¢ MPaKTUYECKUM
COJIepKaHUEM;

7. c(OpMUPOBAHHOCTh  MPEJACTABICHUN O TMpoleccax U SBICHUAX, HMEIOLIUX
BEPOATHOCTHBIM XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHPE, OCHOBHBIX
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MOHATUAX DJIEMEHTAPHOW TEOPUHM BEPOSITHOCTEH; YMEHUN HAXOAWTb U OLICHUBAThb BEPOSTHOCTH
HACTYIUICHUs] COOBITMH B NPOCTEHIIMX NPAKTHUYECKUX CUTYAIlUsIX U OCHOBHBIE XapaKTEPUCTHKU
CIIy4alHbIX BEJIMYUH.

8. BIQJICHAE HAaBbIKAMHU HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIpH
pellIeHnN 3a1ay4.

WN3yuenne paucuumiuHel «MaremaTtvka» HamnpaBieHO Ha (OpMHUpOBaHHME OOMUX U
npodeccnoHaNTbHBIX KOMIETCHIIHIA:

OK 01 BeiOupate cnocoObl pemieHHs 3aga4  MPOPECCHOHAIBHONW  JCATEIBHOCTH
IIPUMEHUTEIBHO K Pa3JIMUYHbIM KOHTEKCTAM.

OK 03 IlnanupoBaTh M pealM30BBIBaTh COOCTBEHHOE MPOGECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO IEATEILHOCTh B IPOQECCHOHATBHON cdepe, CTIONb30BaATh 3HAHUS
10 UHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYalUSX.

1K 2.1 OueHuBath KpeauTOCIOCOOHOCTH KIMEHTOB.

B pe3ynbraTe ocBoeHMs y4eOHOM TUCHUIUIMHBI 00YJYaroIIuics:

J0JI2KeH NpuodpecTH NPAKTHYECKHUIl ONbIT:

— peLIeHNs MPUKIIAJAHBIX 33124 B 00JaCTH PO eCCHOHATBHON IeTeNbHOCTH;

J0JIKeH YyMeTh:

- pelaTh NpUKIaJHbIe 3a/1a4K B 00J1aCTH MPOPECCUOHANIBHOMN AESITENbHOCTH;

J0JI7KEH 3HAThD!

— 3HaYeHHE MaTeMaTHKU B TPO(HECCHOHATBLHOM NESTEIbHOCTH U TPU OCBOCHUU
OOIIIICC3;

— OCHOBHBIE MaT€MaTU4YECKHE METO bl PELIEHMSI IPUKJIAJIHbIX 3a/1a4 B 00J1aCTH
npodeccnoHaNbHOMN e TENbHOCTH;

— OCHOBHBIE MMOHATHS U METO/bl MATEMATUYECKOTO aHAJIN3a, TUCKPETHOU MATEMATHKH,
JUHEIHON anredppl, TEOPUU KOMILIEKCHBIX YHCEJl, TEOPUU BEPOSITHOCTEN U MaTEMaTUYECKOMN
CTaTUCTHUKH;

— OCHOBBI MHTETpajIbHOTO U AU(HEepeHIInaTbHOIO UCUUCTICHUS.



Tabauua 1.

O01me KOMIeTeH NI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

- UHTEpeC K pasnuyHbIM cdepaM mnpodeccHoHaTbHON
JeSITENIbHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
MMO3HABATEIIbHBIMU JICHCTBUSIMHU:

a) 0a30BbI€ JJOTUYECKHE JICHCTBUS:

- CaMOCTOSITENTFHO ()OPMYJIMPOBATh U aKTYaJTU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

yueOHBIMU

- YCTaHaBJ'II/IBaTI) CYHIGCTB CHHBII>'I HpI/I3HaK N
OCHOBaHHUs JUIA CpPaBHECHHS, KIACCH(PHUKAIMU U
00001eHMS,

- OTIPENIENSTh IENU JICATEIILHOCTH, 3a]1aBaTh MapaMeTPhI
U KPUTEPUHU UX JTOCTHIKCHHUS,

- BBIIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPECYHUS B
paccMaTpUBaEMBIX SIBIICHHSIX;

- BHOCHUTh KOPPEKTHUBBI B JESITEIHHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB IEJISIM, OIICHHBATh PHUCKH|
MOCIICACTBHH JICATEIIBHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIUICHHUE TPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAJIETh HAaBBIKAMHU Y4eOHO-HCCIICIOBATEIBCKON W
NPOCKTHON JESITETbHOCTH, HaBBIKAMH pa3pelICHuUs]
npo0Jem;

- BBUIBJIATh  TPUYMHHO-CJICJICTBEHHBIC CBSI3U U]
aKTyaJIM3UpOBaTh 3a/1ady, BBIABUIaTh THIIOTE3Y €€

pCHICHUS, HAXOAWUTb APryMCHTHI JIA JOKa3aTCJIILCTBA]

O01mue JncuunianHapHbie
OK 01 Bei6upats crmocoosl - TOTOBHOCTb K TpYydy, OCO3HAaHHME IICHHOCTH|-BJIaJIeTh METOJAAMH JO0Ka3aTeJbCTB, aJTOPUTMaMU peEIICHUs
pEICHUS 3a/1a4 MacTepCTBa, TPYI0JI00ue; 3a1a4; yMmMeHHe (QOpMyIUpOBaTH OIpPEACICHUS, aKCHOMBI U
MpoQeCCHOHAIBHON JEATEIHHOCTH | - TOTOBHOCTD K AKTHBHOMU NEeSATEIbHOCTH| TCOPEMBI, TNPHUMEHATh WX, TMPOBOAHWTH  JIOKAa3aTEIbHBIC
[IPUMEHUTEIHLHO TEXHOJIOTHYECKOM M COLIMAJIbHOM HAIPaBIECHHOCTH,| PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;
K pa3InMYHBIM KOHTEKCTaM CIIOCOOHOCTH WHUILIUUPOBATH, IJIAHUPOBATh H|- YMETh ONEpPUPOBATh MOHATHAMU: CTEIEHb YHCIA, JIorapudm
CaMOCTOSTCIIBHO BBIITOJIHATH TaKyIO ACATCIIBHOCTD, qucJia, YMCHI/IG BBIITOJIHATH BBIYHUCIICHUC 3Ha‘-IeHI/II71 nu

npeoOpa30BaHusl BHIPAXKCHUN CO CTENCHSIMU M Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHATIBHBIX BBIPAXKCHUH;

- YMCThb OIICPHUPOBATH IIOHATHUAMMU: palrOHaJIbHbBIC,
HppaHuOHAILHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘IeCKI/IC, TPUTOHOMCETPHUYCCKHUEC YpaBHCHUA b5t

HEPABEHCTBA, UX CUCTEMBI;
- yMeTb OINEpPUPOBATH MOHATHAMM: (DYHKIMS, HEnpepbIBHAs
GyHKUMS, TPOU3BOJHASA, IEpPBOOOpa3Has, OINPEACICHHBIN
UHTErpajl; yMETh HAaXOAUTh IPOU3BOJIHBIE 3JIEMEHTapHBIX
GyHKIMH, UCIIONB3ys CIIPaBOYHbIE MaTepUaibl; UCCIEI0BATh B
OPOCTEHIIMX ciydasX (YHKIHMHM Ha MOHOTOHHOCTb, HAaXOIWTh
HauOOJbIIMEe W HAUMEHbIINE 3HA4eHUs (YHKIUH; CTPOUTH
rpaduKd  MHOTOYJIEHOB C  HCIOJb30BAaHMEM  almapara
MaTEeMaTHUYeCKOr0 aHaiu3a; MPUMEHATb HPOU3BOJHYIO IHpHU
pellleHnn  3aJad  Ha  JBIOKCHHME, pelaTh  IPaKTHKO-
OpUEHTUPOBAaHHBIE 3a/a4yd Ha HauOONbIIME W HAUMEHbBIIHE
3HAUYEHUS, HA HAXO0XIEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMEeTb ONEpUpOBaTh MOHATUSAMHU: palUOHaJbHas (YHKIUS,
MTOKa3aTenbHas byHKIMS, CTENEHHAas byHKIMS,
jorapupmuueckass GyHKIHSA, TPUTOHOMETpUYEecKHe (DYHKIUH,
oOpaTHble (YHKIHMH, YMEHHE CTPOUTh TpaduKHd H3YUYEHHBIX
(byHKUMH, UCHOIB30BATh IPA(UKU TPU U3YUEHUH NPOLIECCOB U
3aBHUCHUMOCTEH, NpU pElIeHWH 3aJad U3 JPYrux Yy4eOHbIX
IpPEeIMETOB M 33Jad U3 pEaJbHOM JKU3HM; BBIpaXkaTb
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

- YMETh penaTh TeKCTOBbIE 33]Ja4l Pa3HbIX TUIIOB (B TOM YHCIe




CBOMX YTBEP)KJICHMM, 3a/1aBaTh l1apaMeTpbl U KPUTEpUU
peleHus;

- QHAJM3HUPOBAThH IIOJIYYCHHBIC B XOJI€ PELICHUs 3a1a4K
pE3yJIbTaTHI, KPUTHYECKH OLICHUBATh ux|
JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

-- YMETb IIEPEHOCUTh 3HAHUSA B II03HABATCIBHYIO M
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;
- YMeTb WHTETPUPOBATh 3HAHWUS U3
HpPEIMETHBIX 00JIacTel;

- BBIJIBUIaTh HOBBIE WJEH, NPEUIAraTb OPUTMHAIBHBIC
MOIXO/bl U PELICHUS;

U CIIOCOOHOCTH MX MCIIOJIb30BaHMS B TIO3HABATEILHON U
COLIMATILHOM ITPaKTUKE

pa3HbIX|

Ha IMPOLCHTLI, JOJHX U 4aCTU, HA JIBUIKCHHC, pa60Ty, CTOUMOCTDH
TOBApOB M YCIYT, HAJOTH, 33Ja4d W3 OOJIACTH YIPaBJICHUS
JIMYHBIMU U CEMEUHBIMU q)HHchaMI/I); COCTAaBJIATH BBIPAKCHUA,
YpaBHEHHMsI, HEPABCHCTBA U MX CHUCTEMBI IO YCJIOBHUIO 3aJIauH,
UCCIIEIOBaTh  IOJIyYeHHOE  pEIIeHWe M OICHMBATh
MPaBONI0I00HOCTh PE3YJIbTATOB;

- YMETh OMEpPUPOBATH MOHATUSMHU: CpeaHEEe apuPMETHIECKOE,
Me/luaHa, HauOoJblliee M HaWMEHbIICE 3HAUCHHS, pa3Max,
JUCTIepCHs, CTaHJApTHOE OTKIOHEHHE YHUCIIOBOrO Habopa;
yMETh  W3BICKaTh,  WHTCPIPETHPOBATh  WH(GOPMAIIHIO,
MPEJICTAaBICHHYI0 B TaOlMIaX, Ha JWarpaMMax, rpadukax,
OTPKAIONIYI0 CBOMCTBA pEAIbHBIX IPOLECCOB M SBJICHUMU;
MPEACTABISITH HHPOPMALIHIO C TIOMOIIBIO0 TAOJIMII U JUATPAMM;
UCCIICIOBAaTh CTATUCTHYCCKHE JIaHHBIE, B TOM 4YHCIE C
IIPUMEHEHHEM I'paUUECKUX METOJI0B U 3JIEKTPOHHBIX CPEICTB;
- yMeTh ONEPUPOBATh MOHITUSAMHU: CIyYalHBIA OIBIT U
CIIy4aifHOE COOBITHE, BEPOATHOCTh CIyJaHHOTO COOBITHS;
YMEHHE  BBIYUCIATH  BEPOSTHOCTH C  HCIIOJIb30BAaHHEM
rpadMUecKuX METOIOB; HPUMEHSATh (OPMYIBI CIOXKEHUS U
YMHOXEHHUSI  BEpOSTHOCTEH, KoMOMHATOpHBIE (akThl U
dbopMynBl TIpH pENICHUH 3a]a4; OICHWUBATh BEPOSITHOCTH
peabHBIX  COOBITMH;  3HAKOMCTBO  CO  CIy4yalHBIMU
BEJIMUMHAMU; YMEHUE NPUBOAUTH IIPUMEPBLI IPOSBICHUSA
3aKOHa OONBIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUAX

- YMCTBh ONCpHUPOBATH MOHATUAMMU: TOYKA, IMpsAMasd, IMIOCKOCTD,
MPOCTPAHCTBO, JIBYTPAHHBIN YTOJI, CKPEHIMBAIOIINECS MPSMBIE,
MApAUICIBHOCTE U INEPHEHIUKYIAPHOCTH  IPAMBIX U
IUIOCKOCTEH, Yrol MeXAy MPSMBIMU, YTOJ MEXIy NpSIMON U
TUTOCKOCTBIO, YTOJI MEX/Y TUIOCKOCTSIMH, PACCTOSTHHE OT TOYKH
0 TIJIOCKOCTH, PACCTOSIHHE MEXAY HPSIMBIMHU, PACCTOSHUE
MCXKAY INIOCKOCTAMH, YMCHHE MCIIOJIB30BaTh IIPU PCHICHUH
3aJa4 U3Yy4YEeHHbIE (DAKThl U TEOPEMbl TIAHUMETPUM, YMEHUE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAOIIETO MUPA;




- YMETb ONEPUPOBATh MOHATUSAMH: MHOI'OIPAHHUK, CEUYEHUE
MHOIOIpaHHMKa, KyO, Mapajulenenunen, npusMa, HUpaMuia,
¢urypa u TMOBEpXHOCTh BpaIlEHUs, LWIUHIP, KOHYC, IIap,
cdepa, ceyeHus (UIypbl BpallleHUs], MJIOCKOCTb, KacCarOILasCs
cdepbl, TUINHAPA, KOHYCA, TUIONA/Ib IIOBEPXHOCTH MMUPAMHU/IB,
IpU3MBI, KOHYCa, LWIMHIpA, IUomans cdepsl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  MapajljiesienuIea, NUPaMuibl, IPU3MBI,
LWIMHIPA, KOHYCa, 1apa; YMCHHE n300paxxaTh
MHOTOTPaHHUKM U TOBEPXHOCTH BpAILlEHUS, UX CEUEHUs OT
PYKH, C IOMOIIbIO YEPTEIKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHHE pPacllO3HaBaTh CUMMETPHUIO B MPOCTPAHCTBE;
YMEHME Paclo3HaBaTh IPaBUJIbHbIE MHOIOIPAHHUKY;

- YMETb ONEPUPOBATh MOHATUSAMU: JBH)KEHHUE B IPOCTPAHCTBE,
10/100HbIe (PUTYpHI B IPOCTPAHCTBE; UCIOJIb30BaTh OTHOLIEHUE
ioniaied NoBepXHOCTE U 00BEMOB MOAOOHBIX (QUryp HpuU
pEILIECHNN 3a/]a4;

- YMETh BBIUUCIISTH T€OMETPUUYECKUE BEIMYUHBI (UIMHA, YToll,
wiomaab, o00beM, IUIOAAb IOBEPXHOCTH), HCIIOJIb3YS
M3ydeHHbIE (OPMYIIBI U METOMBI;

- YMETb ONEPUPOBATh INOHATUAMM: NPSAMOYTOJbHAs CHCTEMA
KOOpJMHAT, KOOPJIMHATBI TOUKH, BEKTOP, KOOPJUHATHI BEKTOPA,
CKaJIIPHOE NPOU3BENECHUE, YroJl MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEACHHE BEKTOpa HA YMCIO; HAXOAWUTh C
MOMOILBIO  M3YYEHHBIX (OpPMYJT KOOPAUHATHI  CEpeUHbI
OTpe3Ka, pacCTOSTHUE MEX]Ty IBYMS TOUKAMU;

- yMeThb BbIOMpaTh NOAXOASAIIMNA HW3Y4YEHHBIH METOJ MJis
peleHus 3a/auyM, pacrno3HaBaTh MaTeMaTHdeckue (akThl U
MaTeMaTUYeCKUe MOJEIU B MPHUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPH]
MaT€MaTHYeCKUX  OTKPBITHM  POCCHUMCKOM M MHpPOBOI
MaTEMaTHYECKON HAYKH.

- yMeThb ONEpUpOBaTh MOHATUSMHU: OIpeIeJeHHE, aKCHOMa,
TEOpeMa, CIEACTBHE, CBOWMCTBO, IPHU3HAK, J0KAa3aTENbCTBO,
paBHOCUJIbHBIE  (OPMYJIUPOBKH; yMEHHE (OpPMYyIUPOBATH
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o0paTHOE M TPOTHBOIIOJIOXKHOE YTBEP)KICHHE, IPHBOJHUTH
IpUMEpbl ¥ KOHTPIPUMEPBI,  HUCIOJIL30BaTh  METOJ
MaTEMaTUYeCKONM WHAYKIHUHM; IPOBOAUTH  JI0KA3aTEIbHBIE
pacCyXIeHHs IPH PEUICHHH 3a7ad, OLECHUBATh JIOTMYECKYIO
IIPAaBUIILHOCTD PACCYXKICHUM;

- YMETb OIIEPUPOBATh MOHATUAMU: MHOKECTBO, ITIOJMHOXKECTBO,
omepaluuy  HaJ  MHOXXECTBaMH; YMEHHME  HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCaHUs peaJbHbIX
IIPOLIECCOB U SIBJICHUH IIPU PEUIEHMM 3a/ay, B TOM 4YHCIE U3
Jpyrux y4yeOHBIX IPEAMETOB;

- YMeTh ONEpHpOBATh TMOHATHAMHU: Tpad, CBI3HBIA Trpad,
JepeBo, LMK, rpad Ha IJIOCKOCTH; YMEHME 3a/JaBaTh U
ONMCHIBaTh Tpadpl pPa3IMYHBIMU CHOCOOAMM; HCIIOJIb30BAThH
rpadsl Ipu peLIeHUH 3a/1a4;

- yMeTb CBOOOJHO OIEpUpOBaTb IOHATUSMU: COYETAHUE,
NEPEeCTaHOBKA, YHUCJIO COYETAHUH, UUCIIO IEPECTaHOBOK; OMHOM
HpioToHa; yMmMeHHMe NpUMEHSATh KOMOWHATOpHBIE (AKThI |
paccyXIeHHus Ul PEIICHUs 3a/a4;

-yMeTh OINEpPUPOBaTh MOHATHUAMU: HATypaJbHOE YUCIIO, LEI0e
YHCJI0, OCTaTOK IO MOAYII0, PalHOHAIBHOE  YHCIIO,
UPPALMOHATILHOE YMCII0, MHOXECTBA HATypalbHbBIX, LEJNbIX,
paloHaIbHbIX, JNENCTBUTENBHBIX YHCElT; yYMEHHE
WCIIONIB30BaTh TMPHU3HAKH JEIMMOCTH, HAUMEHBIIUNA OOUIUH
JIenuTeNb U HauMeHbllee obliee KpaTHoe, aroput™ EBkinuaa
IpU  peuleHMH  3a/4ay; 3HAaKOMCTBO C  pa3IMYHBIMU
MO3UIIMOHHBIMHU CHCTEMaMH CUUCIICHHUS;

- YMeTh CBOOOJIHO ONEPUPOBATh MOHATUSAMU: CTETIEHb C LIEIbIM|
MOKa3aTeieM, KOpPEHb HaTypaJbHOM CTENEHHU, CTENEHb C
paloHaIbHBIM TIOKa3aTelleM, CTENEHb C JACHCTBUTEIbHBIM
(BemIeCTBEHHBIM) TIOKa3aTeseM, Jiorapudm dYucia, CHHYC,
KOCHHYC Y TAHT€HC IPOU3BOJIBHOTO YHCIIA;

- YMETb ONEPUPOBAThH MOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHME,  HEPaBEHCTBO,  CHCTEMQ
YPAaBHEHUH W HEPABEHCTB, PABHOCWIBHOCTh YpPaBHEHUH,
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HEPaBEHCTB M CHUCTEM, palOHAJIbHBIC, HPpAOHAIBHBIE,
MoKa3aTelbHbIE, CTETICHHBIE, norapudmuyeckue,
TPUTOHOMETPUUYECKUE YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI;
YMEHHE pellaTh YpaBHEHMs, HEPaBEHCTBA M CHUCTEMBI C
MOMOIIBIO  Pa3MYHBIX  [PHEMOB; pemaTh  ypaBHEHHS,
HEpPaBeHCTBA M CHUCTEMbl C MapaMeTpoM; MPHUMEHATH
YpaBHEHHsI, HEpPAaBEHCTBA, WX CHUCTEMbl Uil  pELICHUs
MaTeMaTHYeCKUX 3aJ[ay U 3a]a4 U3 pa3Iu4HbIX 00JacTeil HayKu
Y peajbHOM KU3HU;

-yMeTh CBOOOJTHO OMEpUPOBATh MOHATUAMU: TpaduK QYyHKIUH,
oOpatHast QyHKIUSA, KOMOO3WIWMS (QYHKIUH, JIMHEHHAas
byHKIMA, KBagpaTtuyHass QYHKIMS, cTerneHHas (QYHKIUS C
HEeNbIM ~ TI0Ka3aTeleM, TPUTOHOMETpHYeCKHe  (YHKIIHH,
oOpaTHbIE TpUTOHOMETpUYECKHE (YHKIMHU, MOKa3aTellbHas U
norapupmuueckas (QyHKIOUH, yMEHHE CTPOUTh Tpaduku
GbyHKIHI, BBITOTHATE IpeoOpazoBaHus TpaduKkoB (HYHKIUI;
YMEHHE UCMONb30BaTh Tpapuku (GYHKIMHA Ui HU3YYCHUS
MIPOLIECCOB M 3aBUCUMOCTEH MpU pEHIeHHH 3a7ad U3 IPYTHX
y4eOHBIX TMpPEeIMETOB M W3 pPEaTbHON JKU3HU; BBIPAXKATH
dbopMynaMu 3aBUCUMOCTH MEXAY BETMUNHAMU;

YMEHHE CBOOOJHO OIEPUPOBATh MOHATHUSAMH: YETHOCTH
GyHKIIUM,  TEPUOAUYHOCTh  (YHKIHMH,  OTPaHUYCHHOCTHh
(GyHKIIMM, MOHOTOHHOCTb (DYHKLHH, B3KCTpeMyM (QYHKIUH,
HauOoJblllee W  HauMEHbllee 3HAueHUs (QYHKIUH  Ha
MIPOMEKYTKE; YMEHHUE MMPOBOJINUTH HCCIICIOBaHNE QYHKIINH;
YMEHHME HCIONIb30BaTh CBOWCTBA U rpaduku (GyHKIUN A5
pellleHrs YpaBHEHHM, HEpaBEHCTB U 3aJad C MapaMeTpaMu;
n300pakaTh HAa  KOOPAMHATHOM ITUIOCKOCTH  MHOXKECTBA
peleHnii ypaBHEHUH, HEPABEHCTB U UX CHUCTEM;

- yMETb CBOOOIHO OTIepPHPOBATH TOHSATHUSIMHU:
M0CJIEI0BATENbHOCTb, apupmeTnyeckas nporpeccus,
reoMeTpuyecKass Imporpeccusi, OECKOHEYHO  YObIBaroIas
reoMeTpHuecKas MIPOrpeccus; yMeHue 3aJ1aBaTh

MOCJIEZIOBATENBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
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opmyu;

- YMETh OINEpUpPOBATh MOHATHUSAMH: HEIPEPHIBHOCTH (YHKIIHH,
acUMIITOTHI Tpaduka (GyHKIMH, TIepBasi U BTOpas MPOU3BOIHAS
GyHKIMM,  reoMeTpudyeckud W (usnyeckuii  cMbICT
NPOU3BOJIHOM, TIepBoOOpa3Has, OIpeNeIIeHHBI HMHTETpal;
yMEHHE HaxOAWTh acCUMNOTOTH Tpaduka QyHKUMH; ymeHHE
BBIYUCIIATh NMPOU3BOAHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO U
KOMITO3UIIMHN (YHKIMHA, HAXOJUTh ypaBHEHHE KacaTeIbHOW K
rpaduKy QyHKIHUH,

yYMEHHE HCIOJb30BaTh MPOM3BOAHYIO JUIS HCCIIEIOBAHHS
GyHKUMH, Ui HAXOXKAEHUS HAWIY4YIIer0 PpEHICHUS B
OPUKIAJHBIX, B TOM YHCJE COIMaIbHO-)KOHOMUYECKUX H
¢u3mveckux 3amavax, JUid  ONPENCICHUS CKOPOCTH H
YCKOpPEHHST; HaXOUTh IUIOIAAN B 00beMbl (GUTYp C TTOMOIIBIO
MHTETpaja; MPUBOJIUTH OpUMEpPbl  MaTEMaTHYECKOTO
MOJICTTMPOBAHHS C IIOMOILBIO TP PEepeHINATBHBIX YPaBHEHUH;
- yMeTh ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKCHHBIC KOMIUICKCHBIE YHWCIa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO 4YHclia, (GopMa 3amucu KOMIUIEKCHBIX YHCell
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpandeckas);
YMETh  TPOW3BOIUTH  apuMeTHdeckue  JCHCTBHS  C
KOMILJIEKCHBIMHU YHCIaMU; NPUBOJIUTH IpUMEpHI
MCTIOJTH30BaHUST KOMIUIEKCHBIX YHCEIT;

- yMeThb CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CpelHEee
apupMeTHYecKoe, MenuaHa, HaumOONbIlee W HaWMEHbIIEe
3HAYEHUs, pa3Max, JUCHEPCHs, CTAHIAPTHOE OTKIOHEHHUE IS
OMHCAHUsI  YHUCIOBBIX  JAHHBIX; yMEHHE  HCCIEIO0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM 4YHCIE C MpPUMEHEHHEM
rpadMUecKuX METOJOB U DJIEKTPOHHBIX CPEACTB; rpaduuecku
MCCIIEIOBAaTh COBMECTHBIE HAOIIOACHHUS C TIOMOIIBIO TUArpaMM
pacceuBaHUs U JIMHEHHOMN perpeccuu;

- YMETh HaXOJWUTh BEPOSITHOCTH COOBITHI C WCIOJIh30BAHUEM|
rpadMUecKuX MeETOJIOB; NPUMEHSTHh Ul pEeLIeHUs 3a7ay
(bOpMyIBI CIOXKEHHST W YMHOXKEHHSI BEPOSITHOCTEH, Gopmyiy|
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MIOJTHOM BEpOSTHOCTH, (opmyny bepHymnn, KOMOMHATOPHBIE
dakTel ¥ (GOpMyNbl; OLEHUBAThb BEPOATHOCTU PpPEAJIbHBIX|
COOBITHH; yMEHHE ONepupoBaTh TMOHATHAMHU: CIydaiHas
BEIMYMHA, PACHPENEICHUE BEPOSTHOCTEH, MAaTeMaTH4eCKOe
0’KMJIAHHE, TUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE CIIy4aliHOU
BEIMYMHBI,  (QYHKIMM  paclpelieneHuss U IUIOTHOCTH
PaBHOMEPHOTO, [10Ka3aTeIbHOI0 u HOPMAaJIbHOTO
pacnpeesieHui; YyMEHUE HUCIOJIb30BaTh CBOMCTBA M3Y4YEHHBIX
pacnpeneneHud  UId  peIleHus  3a1a4; 3HAKOMCTBO €
HNOHATUSMM: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX
UCCJIEIOBAaHUM; YMEHHE IPUBOAUTH IPUMEPHl IPOSBICHUS
3aKOHa OOJBIIMX YHCEeNl B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX;

- yMeTb CBOOOJHO OIEpUPOBaTh MOHATHAMM: TOUKA, MpsMasd,
IUIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH Yroll,
JBYTpaHHBIA yToOJI, TPEXIPaHHbIA yrojl, MepeceKaroIuecs,
ITapaJUIEIIbHbIE U CKPEIMBAIOIIMECS IIPSAMBIE, apAIIENbHOCTb
U NEPIEHIUKYJIAPHOCTD MPSMBIX U IUIOCKOCTEM, YrOJI MEXAY
IPSIMBIMHU, YIOJl MEXJY NPSAMON M IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMU; YMEHHE€ HCIOJIb30BaTh IIPU PELIEHUU 3ajad
U3Y4YEeHHblE (aKTBl M TEOpPEMbl IUJIAHUMETPUHU; YMEHHUE
OLIEHUBATh pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE
ONepUpOBATH MOHSITUSIMHU: MHOTOTpaHHUK, CEUYEHHUE
MHOIOTpaHHMKA, IPaBWIBHBIA  MHOTOIDAHHUK, IpU3MA,
nupamua, ¢Gurypa M TMOBEPXHOCTb BpallleHUs, IMIUHAID,
KOHYC, 1ap, cdepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHs KOHYCA
U LIWIWHApA, NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEYECHHUE
mapa, IUIOCKOCTb, Kacaromascs cgepbl, HWINHApA, KOHYCA;
YMEHUE CTpPOUTh CEYEHHE MHOTOTpPaHHMKA, H300paxarb
MHOTOTPaHHUKH, (UTYyppl M TOBEPXHOCTU BpaIIeHMs, HX
CEYEHHUs, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSITh CBOWCTBA T€OMETpPUUECKUX  (Uryp,
CaMOCTOSITENIFHO (pOPMYJIMPOBATh ONPEAETICHUS H3Y4aeMBbIX
¢buryp, BBIABUTaTh THIOTE3bl O CBOMCTBAX M TPH3HAKAX
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reOMETPHUECKUX (UTyp, 0OOCHOBBIBATh WIIM ONPOBEPrarh HX;
yYMEHHUE IPOBOAUTH KJIAcCUPUKALMIO (UIYp MO pa3IvuyHbIM
NpPU3HAKAM, BBIIOJHATH HEOOXOIUMBIC  JIOTIOJIHUTEIbHBIC
IIOCTPOCHHUS;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMH: IUIOIIA/Ib
¢burypsl, 00beM (Urypbl, BEIMUUHA YIJa, PACCTOSHUE OT TOUYKH
0 TUIOCKOCTH, PAaCCTOSIHUE MEXAY IPSMBIMH, PACCTOSHHE
MEX]y IUIOCKOCTSAMHU, IUIOMAAb chepbl, IIIOLa1b NOBEPXHOCTH
NUPaMUIbl, TPU3MBI, KOHyca, LWIMHApa, o00BeM Kyoa,
OPSMOYTOJIBHOTO — MapajlleNienunea, MUPaMuibl, MPU3MBL,
LWIMHIpa, KOHYyca, lIapa; YMEHHE HaXOJUTh OTHOIICHHE
00BeMOB MOAOOHBIX PUTYP;

- yMeTb CBOOOJHO ONEPUPOBATH MOHSATHAMH: JIBHKCHHE,
napajyieNibHbli  [EePEeHOC, CUMMETpHUsS Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, IIpeodpa3oBaHue No00us, MOJ00HbIE
(burypsl; yMeHue pacro3HaBaTh PaBHbIE U MOJOOHbBIE (PUTYPHI,
B TOM YHCIIE B MpPHUPOJE, MCKYCCTBE, apXUTEKType; yMEHHUE
UCMOJIb30BaTh ~ TEOMETPUYECKHE  OTHOILEHUS,  HaXOAUTh
reOMEeTpUYECKUE BEIUYUHBI (JJIMHA, YroJl, IUIOIIaJgb, 00beM)
OpU pelleHUH 33/7a4d U3 JPYruxX Y4eOHBIX NpPEeIMETOB M M3
peanbHOU KHU3HH;

- yMeTb CBOOOJIHO ONEpPHPOBATH MOHATUSAMH: NPSIMOYTOJIbHAS
cucTeMa KOOpAWHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOM3BEIEHUE BEKTOpa HA YHCIO,
pa3joXkeHue BEKTopa Mo 0a3ucy, CKalsipHOE NpPOM3BEICHUE,
BEKTOPHOE IPOU3BEIECHUE, Yrojl MEXAY BEKTOpaMH; YMEHHE
UCMOJIb30BaTh BEKTOPHBIH M KOOPJMHATHBIA METOA JJIs
pelIeHusT TeOMETPUYECKUX 3alad M 3a4ad JAPYruX Y4eOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATHUAMHU: Marpuua 2x2 u 3x3,

OMpeaACIINTEIIb MaTpulbl, FeOMeTpI/I"IeCKI/Iﬁ CMBICII]
OMPCACIINTECIIA,

- YMCTb MOACIIHMPOBATH PCAJIBHBIC CUTyallUHd Ha A3BIKEC
MaTEMATUKU, COCTaBJIATH BBIPpAXKCHUA, YpaBHCHU,

HCPAaBCHCTBA U UX CHUCTCMBI 11O YCJIOBUIO 3aJa4M, UCCIICOA0BATH

14



HOCTPOEHHbIE MOJEIM C UCIOJIb30BAHUEM almapaTa aareopsl,
UHTEPIIPETUPOBATh  IOJIYYECHHBI  pe3yiapTaT;  CTPOUTH
MAaT€MaTU4eCKUe MOJEIN C IIOMOLIBI0 T€OMETPUYECKUX|
IOHATHH U BEJIMYMH, PEILATh CBA3aHHbIC C HUMH IPAKTHUYECKUE
3a/1a4H; COCTaBIIATh BEPOSITHOCTHYIO MOZEJIb 51
UHTEPIIPETUPOBaTh ~ IOJYYEHHBIM  pe3yiabTaT;  pelarb
IIPUKJIAJHBIC 33]1a4l CPEACTBAMU MAaTEMaTUYECKOIO aHAJIN3a, B
TOM 4YHCJE COLHUAIbHO-I)KOHOMHUYECKOro U  (hu3nueckoro
XapakrTepa,

- YMEHHE BBIOMpATh NOJAXOAALUIMNA METOJI Ul peIlieHUs 3ajjauu;
ITIOHUMAaHNE 3HAYMMOCTH MATEMATHKU B M3YYECHUH IPUPOIHBIX
U OOILIECTBEHHBIX MPOLIECCOB U SIBJIICHUI; YMEHHE PAacCIIO3HABATh
IIPOSIBJICHUE 3aKOHOB MATEMATHKH B HCKYCCTBE, YMEHHE
IIPUBOJUTH IIPUMEPBI MaTEMATUYECKUX OTKPBITMM POCCUMCKON
Y MUPOBOM MaTeMaTU4eCKON HAyK1

OK 03 ITnanupoBats u
pea30BbIBATH COOCTBEHHOE
MpohecCuoHaTbHOE U TMYHOCTHOE
pa3BUTHE, TPEATPHHUMATEIBCKYIO
NesITeIbHOCTD B
npodeccuoHanbHOM chepe,
MICII0JIb30BaTh 3HAHMS 1O
(uHAHCOBON TPAaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYaIHsIx

B obnactu 1yXxOBHO-HPaBCTBEHHOT'O BOCITUTAHMS:
-C(hOpPMHPOBAHHOCTH HPaBCTBEHHOTO CO3HAHUA,
PTUYECKOTO MOBEICHNUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAllMI0 W TPUHUMATh

OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIBHOA
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;
OCO3HaHUE JIMYHOTO  BKJaja
yCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTEISIM H
(W) ApYrMM 4YiIeHaM CEeMbH, CO3/IaHMI0 CEMbU Ha)
OCHOBE OCO3HAHHOT'O MPUHATHUS IIEHHOCTEH CeMerHOU
PKU3HHU B COOTBETCTBHH C TPAIUIIMsAMU HapoaoB Poccun;

B MMOCTPOCHUC

OBiageHue YHUBEPCAIbHBIMU PEeryJIsITUBHBIMU
e CTBUSIMU
a) CaMOOPTaHU3AIIHS:

CaMOCTOATCIIBHO OCYIICCTBIIATE I1IO3HABATCIBHYIO

- YMCTb OIICPHUPOBATDH IIOHATUAMMU: palOHaJIbHBIC,
MPpalMOHAJILHEIC, IIOKa3aTCIIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(i)MI/I‘IeCKI/Ie, TPUT'OHOMCTPUYCCKUC YpaBHCHUA H

HEpPaBEHCTBA, UX CUCTEMBI;

YMETh OINEPUPOBATH MOHSATHIMH: MHOTOTPAaHHHK, CEUYEHUE
MHOI'OrpaHHUKa, KY6, napamuicjicnunes, IMnpuiMa, IIupaMujia,
(durypa u TMOBEPXHOCTh BpallleHUs, LUIUHAP, KOHYC, IIap,
chepa, ceueHus (UTypbl BpalleHUs, TUIOCKOCTh, KacaroIlasics
cdepbl, TUITUHAPA, KOHYCA, MJIOMAAb MOBEPXHOCTH MUPAMUIBI,
MPU3MBI, KOHYyCa, MIJIMHIpA, IJIOMmaab cdepbl, o0beM Kyoda,
MPSIMOYTOJIBHOTO — MapajuleNienuneaa, MUPaMHJIbl, TMPU3MBI,
[UITUHIpA, KOHYCa, [apa; yMeHrue n300paxxaTh MHOTOTPaHHUKH
1 TIOBEPXHOCTH BpAILICHUS], UX CEUYECHHS] OT PYKH, C MOMOILBIO
UEePTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPENCTB; YMETH
[pacrmo3HaBaTh ~ CHMMETPUI0O B  MPOCTPAHCTBE,  YMETh
[PACIIO3HAaBAaThb IMPAaBUJIbHBIC MHOT'OI'PAaHHUKH

- YMETh OIEPHUPOBATh MOHATUSMHU: TPSIMOYTOJIbHAS CUCTEMA
KOOpAWHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPAWMHATEI BEKTOPA,

IesITeIbHOCTh,  BBISBISATH  MPOOJIEMBI, CTaBUTh U
(hopMyIupoBaTh COOCTBEHHBIC 3a1auun B
00pa3oBaTeNbHON  NIEATENBHOCTH M KU3HEHHBIX

CKAJLIPHOC NPOU3BCACHUC, YI'OoJl MCXKJY BCKTOpaMH, CYMMAQ
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CUTYaLUsX;

- CAMOCTOATEIBHO  COCTAaBJIATH IUIAH  PEILIEHUs
MpoOIeMBl € y4eTOM  HMMEIOIIUXCS  PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEIIIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

CIIOCOOCTBOBaTh  ()OPMHUPOBAHHUIO U IPOSIBICHUIO
[IMPOKOM SPYAWIUMU B Ppa3HbIX O0O0JAcTAX 3HAHUM,
[IOCTOSIHHO IOBBIIIATh CBOM  00Opa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIONB30BAaTh NpPUEMBl  peIeKcHuu ISl OLCHKH
CUTYyalllu, BBIOOPA BEPHOT'O PELLICHMS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATD
[PELIEHNUS 110 UX CHHIKEHUIO;

B) SOMOLIMOHAJIBHBIM ~ MHTEJUIEKT,  IPEIIoJararoiiui
C(OPMHUPOBAHHOCTH:!

BHYTpPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHHE K
ITOCTUKCHUIO LENH U ycrexy, ONTUMH3M,
MHULMATUBHOCTh, YMEHHE JEHCTBOBATh, HCXOAS U3
CBOMX BO3MO>KHOCTEH;

- OMIIAaTHUH, BKJIIOYAIOUIEH CIOCOOHOCTH TOHUMATh,
PMOLIMOHAIIBHOE COCTOSIHUE IPYTHX, YUUTHIBATh €T0 MPH
OCYILIECTBJICHUM KOMMYHHUKAIMHM, CIIOCOOHOCTh K
COUYBCTBHIO M CONIEPEKUBAHUIO;

- COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH,
BHICTPAUBAaTh  OTHOLIEHMSI C  JIPYTUMH  JIIOJIBMH,
3a00TUTHCS, MPOSIBIATH HHTEpEC W paspelarb
KOH()JIMKTBI

BEKTOPOB, IMPOU3BCACHUC BCKTOpa Ha YHUCIO; HAXOAUTb C

MOMOIIbI0 U3YYEHHBIX (OpPMYI  KOOPIMHATHI

OTpEe3Ka, PACCTOSHUE MEKY IBYMsI TOUYKAMHU

CCPCANHD]

TIK 2.1 OreHuBaTh
KPEAUTOCTIOCOOHOCTH KIIMEHTOB.

B gacty TpyZ10BOr0 BOCIIMTAHUSA:
TOTOBHOCTb K TPYyAy, OCO3HaHHE IIEHHOCTH
MacTepcTBa, TPYIA0t00ue;

-3HATb IIPOCTBIC U CJIOKHBIC IMTPOLUCHTEI U YMETh PEIIATE 3aaa49H
Ha KpPCAWUTBI W BKJIAAbl, MNPUMCHAA (I)OpMYJ'IBI mpocToro "

CJIOKHOT'O ITPOLICHTA.

TOTOBHOCTDH K aKTUBHOH NEITENLHOCTH
TEeXHOJIOTMYECKOW M COLIMAJIbHON HAaIMpPaBJICHHOCTH,
CIIOCOOHOCTh HMHHIIMHPOBATH, IJIAHUPOBATh 17|
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CaMOCTOSITEITLHO BBITIOJIHATH TAKYIO IEATEIHHOCTH;
-MHTEpeC K padiuuHbiM chepaMm MpodeccrHoHaIbHOM
eI TEILHOCTH.

OBJtasieHue YHHBEPCATbHBIMU y4eOHBIMHU
[MO03HABATEIHLHBIMHU JEHCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO (bopmMynHupoBaTh u
AKTyallu3UpoBaTh MpoOJieMy, paccMaTpHUBATh ee
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIH TPU3HAK WM
OCHOBAaHHs JUIS CPaBHEHHUS, KJIACCUPHUKAIMH U
0000IIIEHHS;

- ONpeNeNaTh ICMU  JIEATCILHOCTH, 3ajaBaTh
[1apaMeTpbl U KPUTEPUHU MX JOCTHIKCHHS,

- BBISIB/IATh 3aKOHOMEPHOCTH WM TPOTHBOPEYHS B
[paccMaTpUBaEMbIX SBJICHHUSIX;

- BHOCHUTh  KOPPEKTHBBI B  JICATEIBHOCTb,
OLICHUBATh  COOTBETCTBUE  PE3YJIbTATOB  LICJISIM,
OLICHUBATh PUCKH MOCICICTBHUI ICSITEIbHOCTH,

- pa3BUBATh KPEATMBHOE MBINUICHUE NP PEIICHUH
PKU3HEHHBIX TIPOOIeM

0) 0a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIaJICTh HaBBIKAMH Y4eOHO-HCCIIEA0BATEIHCKOM
M TIPOCKTHOM JICATEIILHOCTH, HABBIKAMH pa3pCIICHHUSI
rpo0iem;

- BBISIBIIATh  IPUYUHHO-CIICACTBEHHBIC CBSI3U W
AKTyaJIM3UpPOBATh 3ajlady, BBIIBUTATh THUIIOTE3Y €€
[pCIICHMSI, HAXOAWTh APTyMEHTHI IS JIOKA3aTelbCTBA|
CBOUX YTBEP)KIICHHH, 3a/laBaTh MapaMeTPbl U KPUTCPUH
[PCIIICHYS,

-aHAIM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHUS 3a]lauu
PE3yabTAaThl, KPUTHYCCKH OIIEHUBATh MX JIOCTOBEPHOCTD,
[IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

-YMETb NICPCHOCHUTH 3HAHUS B ITO3HAaBaTCJIbHYIO i
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[IPAKTUYCCKYIO 00JIACTH KU3HEACATEIILHOCTH;

- yMETh HMHTEIPUPOBATh 3HAHUS M3 PasHBIX
[peIMETHBIX 00IacTei;

-BBIJIBUTaTh HOBBIC HEH, INpEajaaraTb OpPUTHMHAIIBHBIC
[MOIXOJBI U PELICHUS;

-CIIOCOOHOCTh MX HCIIOJIb30BAaHUS B II03HABATELHON U]

COLIMAJIBHOM ITPAKTHKE.
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1.3. Kosim4ecTBO 4acoB HA 0CBOeHMe padoyeil MPporpaMMbl TUCUUILIUHBI:
MakcumanbHas Harpy3ka odyuatomierocs -330 4acoB, B TOM YHCIIE:
- TeopeTrdeckoe ooyuenue — 220 Jacos,
- IpaKTUYECKUE 3aHATHS — 92 yaca;
- IPOMEXKYTOYHAsI aTTecTalus B popme 3k3aMeHa —18 yacoB, B TOM YHCIIE:
- KOHCYJIbTalus — 2 yaca;
- 3K3aMeH — 16 yacos.

1.4. ®opMa KOHTPOJISI: IK3aMeEH.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bun yueOHo# padoThI

KoaunuecTBO 4acoB

MakcumanbHas yueOHast Harpy3ka (BCEro) 330
OO0s3aTenbHast KOHTaKTHas (ayAUTOpHAs) yueOHast Harpy3ka 330
(Bcero)

B TOM YHCIIE:

TEOPETHUYECCKUE 3aHITHS 220

MPAKTUYECKHUE 3aHATUS 92
[Ipomexxyrounast arrecranusi B (hopme 3K3aMeHa 18
B T.4. KOHCYNBTAIUS 2
OK3aMeH 16
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2.2. TemaTn4yecKMii IJIAH U COAepPKaAHMe YUeOHO TUCUMIITIMHBI

HaumenoBanme pasieon Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M MPodeccHoHAIbHO- } O6nem ®opmupye
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHUS, TPUKJIAJTHON 4ACOB Mble
MOYJIb (IIPY HAJTUYHH) KOMIIeTeHIIM U
1 2 3 4
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Copaepxxanue yyeOHOIo MaTepuasa 2
Heanb H 3aJa'M | BaszoBple 3HAHHUS M YMEHHS 10 MaTeMaTUKe B TPO(HECCUOHATLHOM U B MIOBCEAHEBHON 2
MaTeMaTHKH NPH | neATesbHOCTH.
OCBOEHHH CIEeNHAJTbHOCTH
Tema 1.2 Coaep:xanue yueOHOT0o MaTepHaJia 2
YUucna wu  BprumciaeHus. | JleiicTBUsS HaJ MOJOXKUTEIBHBIMU U OTPUIATEIbHBIMH YUCJIaMU, OOBIKHOBEHHBIMH U 2
Boipaxenus U | TECATUYHBIMU JIPOOSMHU.
npeodpa3oBaHuA JleiicTBus co creneHsaMu, OpMyIIbl COKPAIIEHHOTO YMHOKEHHS.
Tema 1.3. Coaep:xxanue yueOHOro MaTepHaJia 2
I'eomeTpust Ha MJI0cKOCTH | BUIbI TUIOCKUX QUTYD U UX ILIOMIAIb. 2
[TpakTHKO-OpHEHTHPOBAHHBIE 334U B Kypce T€OMETPUHU Ha TIOCKOCTU 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 Conep:xanue yueOHOro MaTepuaJia 2
YpaBHeHust " Jlunelinble, KBaJpaTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA 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 Marpuipl. Merox I'aycca. Cuctembl HETUHEHHBIX ypaBHEHUH.
CucTtemMbl 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.
BxoxaHoii koHTposb. Beruucnenuns u npeoOpazoBanus. Y paBHEHUs 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 | napajuieJibHble W CKpelluBaromiuecs  mOpsamble.  [IpusHak U CBOICTBO
IJI0CKOCTEel CKpeuBarmuxcs npsaMbeix. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Copep:kaHue y4eOHOT0 MaTepuaia 4
I[MapanneabHocTh [Tapannensubie mpsiMas W IIOCKOCTh. Ompexnenenue. I[lpusnak. CpoiictBa (C 2
NPSAMBIX, NpsAMOit U | nokaszarenbcTBoM). [lapamnensabie miockoctu. Onpenenenue. [Ipusnak. CoiicTBa (¢
IUIOCKOCTH, IIOCKOCTe JI0Ka3aTeJIbCTBOM).
Terpasnp u ero osnementsl. [lapamnenenunen u ero snemeHthl. CBoiicTBa 2
MIPOTUBOMOJIOXKHBIX TpaHel u auaroHaiel napasuienenunena. [loctpoenue ceueHuit.
Pemenne 3aznau.
Tema 2.3. | Copep:xkanmne y4eOHOr0 MaTepuajia 2
IlepnieHAUKYISAPHOCTH [lepnengukymnsapusle npsMbele. IlapamnensHple npsiMble, NEPHEHIUKYISPHBIE K 2
NPSAMBIX, NpsAMOit U | wiockocTu. [Ipu3Hak nmepneHaIuKyIIpHOCTU MPSMOM U MIOCKOCTH. J[0Ka3aTenbCTBO.
IVIOCKOCTH, IJIOCKOCTEH [lepnengukynssp wu HakioHHad. IlepnengukyispHele 1uiockocTtd. IIpu3Hak
NEPIEHIUKYIIPHOCTH II0CKOCTeN. JlokazaTenbeTBo. PaccTosiHuS B IPOCTPAaHCTBE
Tema 2.4. Coaep:xaHue yueOHOro MaTepuaJa 4
Teopema 0 Tpex
ePICHIMKYIISPAX 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
CKpeLBaroIuecs MEPIEHIUKYISIPHBIX TNIOCKOCTH, NEPIEHAUKYIIPHOCTD INIOCKOCTEN
npsiMble
Tema 2.6. Coaep:xanue yueOHOIr0o MaTepHaJia 2
Pemenne 3axay. Ilpsimble | PacnionoskeHue mnpsMbIX M IUIOCKOCTEW B IpocTpaHcTBe. lleprneHaukynspHOCTh U 2
" IIJIOCKOCTH B | MapaJUIEIBbHOCTh NPSIMBIX U IUIOCKOCTEN. CKpeImmBaromumecs mpsiMble

OK-01,
OK-03
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MPOCTPAHCTBE

Pa3nen 3. KoopauHaTbl 4 BEKTOPBI 12
Tema 3.1 Copnepxxanue yueOHOro MaTepuaJa 4
JexapToBbl KOOpPAMHATHI | /lekapTOBbI KOOpIMHATHI B TpocTpancTBe. [IpocTeiimue 3agaun B KOopauHaTax. 2 OK-01,
B NPOCTPaHCTBe. OK-03
Paccrosinne mexay aBymMs PaCCTOAHIE MEKA )
y IBYMS TOYKaMH, KOOPJAUHATHI CEPEIMHBI OTPE3Ka.
Toukamu.  Koopannatsl
cepeIMHbI 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
NMPOCTPaHCTBe. Ha yucno. Kommnanapasie BeKTOpbl. CKaIIpHOE TIPOU3BEICHUE BEKTOPOB.
yrox MENKAY | PasiokeHre BEKTOpa MO TPeM HEKOMILTAHAPHBIM BEKTOpaM. KoOpIMHATHI BEKTOPA, 2
BexTopamu.  CxanspHoe CKaJISIpHOE MPOU3BEICHHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXAY BEKTOpaMH, yroil
TPOM3BEACHUE BEKTOPOB MEXy MPSMON U TJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH. Y PaBHEHHE IIOCKOCTH.
I'eomeTpuyeckuii CMBbICHT ONpenenuTens 2x2.
Tema 3.3 Coaep:xaHue yueOHOro MaTepuaJia 2
IIpakTuko- [IpakTnueckoe 3ansTre Ne3. BoluncieHue paccTOsSHUM U IUIOIAZEH Ha MIOCKOCTH. 2
OpHMeHTHPOBaHHbIe 32124 | KonnyecTBeHHBIE pacueThl
HA KOOPAMHATHOM
MJIOCKOCTH
Tema 3.4 Coaep:xaHue yueOHOro MaTepuaJia 2
Pemenne 3apa4. | [Ipaktuueckoe 3ansatue Ned. KontposbHas pabota. KoopimHaThl 1 BEKTOPHI 2
KoopauHatbl U BeKTOpBI
Pa3nes 4. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKIMU 38
Tema 4.1 Conep:xanue yueOHOT0 MaTepHaJia 4
Tpuronomerpuyeckue Pagnannas mepa yria. I1oBopoT TOukM BOKpYr Hauana koopauHat. OmpeneneHue 2
(yHKIIMHM NPOM3BOJILHOIO | CHHYCAa, KOCHHYCa, TAaHT€HCAa M KOTaHIeHca. 3HaKW CHHYCa, KOCHHYCa, TaHTE€HCa H OK-01
yria, yucja. Paaimannasi M | KoTaHTe€Hca 1O YeTBEPTAM. 3aBUCUMOCTh MEX]y CHHYCOM, KOCHHYCOM, TAHT€HCOM U OK-OS’
rpaaycHasi Mmepa yrJja KOTAaHTE€HCOM OJTHOTO M TOTO JK€ yIJia
[Tpaktuyeckoe 3anarue NeS. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TaHT'€HCOM 2
Y KOTaHT€HCOM OJTHOTO M TOTO XK€ yTria
Tema 4.2 Copepxanue yueOHOIro MaTepuaJa 4
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OcHoBHBIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHI'€HC Y KOTaHT€HC YIJIOB O U 2
TPUTOHOMETPHYECKHUE - o. Dopmyisl IpHUBEIECHUS
TOK/AeCTBA. [TpakTueckoe 3anarue Ne6. OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECTBA. DOPMYJIbI 2
DopmyJibl IPHBEICHUS IIPUBEACHHUS.
Tema 4.3 Copnepxxanue yuyeOHOro MaTepuasa 8
Cunyc, xocunyc, Tanrenc | Cymma u pasHocTb cHMHycoB. CymMMa M Pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC 2
CYMMbI M Pa3HOCTH JBYX | 1BOMHOrO yriaa. @opmMyibl IOJOBUHHOIO yIJIa.
YIJI0B [IpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUX (QYHKUMH B INPOU3BEICHHE MU 2
Cunyc " KOCHHYC | TPOU3BEACHUS B CYMMY.
ABOIHOTO yria. @opmyibl | BeipakeHHe TPUTOHOMETPHUYCCKHX —(YHKIMI dYepe3 TaHI€HC [OJOBHHHOTO 2
MOJIOBHHHOIO yIJIa aprymenTa. [IpeoOpa3oBaHus MPOCTEHITNX TPUTOHOMETPUIECCKUX BBIPAKCHUN
[TpakTnueckoe 3anatue Ne7. Cymma M pa3HOCTb CHUHYCOB U KocuHycoB. Cymma u 2
pa3sHOCTh CHUHYCOB M KOCHHYCOB. IIpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKHX
(GYHKIMH B IPOU3BENICHUE U TIPOU3BENICHNUS B CYMMY.
Tema 4.4 Coaep:xanue yue0HOro MaTepHaJia 2
@OyHkuuy, HMX CcBoiicTBa. | O0macTh OnpeieNeHuss 1 MHOXKECTBO 3Ha4eHUH (yHKuui. YETHOCTH, HEUYETHOCTH, 2
Cnoco0b1 3ajaHus | nepuoAM4HOCTh PyHKIUNA. CriocoObI 3aaHus (PYHKITHIA
byHkumi
Tema 4.5 Coaep:xxanue yue0HOro MaTepHaJia 2
Tpuronomerpuyeckue OO6nacTe ompeneneHuss U MHOXKECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (YHKIIHM. 2
(ynkuuu, ux cBoiictBa M | YETHOCTH, HEUETHOCTD, NEPUOAUYHOCTh TPUTOHOMETpHUECKUX (pyHKIMHA. CBOMCTBA U
rpagpuxku rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.
Tema 4.6 Coaep:xanue yueOHOT0o MaTepHuaJia 2
IIpeodpasoBanue Cixatue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUYECKUX (PYHKIIMM. 2
rpaguKoB [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIHIA
TPUTOHOMETPHYECKUX
byHkumi
Tema 4.7 Conep:xanue yueOHOTr0 MaTepHaJia 2
Onucanune Hcnonb30BaHue CBOWCTB TPUTOHOMETPUYECKHX (YHKIMH B HpodecCHOHATBHBIX 2
NPOU3BOACTBEHHBIX 3a/1ayax.

MPOLECCOB ¢ MOMOIUbIO
rpagpukoB GPyHKIHH
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Tema 4.8 Copnepxxanue y4yeOHOro MmarepuaJia 2
OopartHble OGparnbie Tpuronomerpuueckue GyHkuun. Ux croiicTBa u rpaduku 2
TPUTOHOMETPUYeCKHue
byHkunn
Tema 4.9 | Conep:kanue yueOHOro MaTepuajia 8
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHUe tg X = a, ctg X = a. 2
ypaBHeHHs M HepaBeHcTBa | [Ipocreiiiye TpPUroHOMETPUUECKHE HEPABEHCTBA
Pemennie TpPUrOHOMETPUYECKUX YpaBHEHHMH OCHOBHBIX THIIOB: IpOCTEHIINe 2
TPUTOHOMETPUUECKUE YpPaBHEHUS, CBOJAILIMECS K KBaJIpaTHbIM, peEIIaeMble
pa3IoKEHUEM Ha MHOXKUTEIH, OTHOPOIHbIE.
[TpakTideckoe 3anstue Ne8. YpaBHEeHHE COS X = a. YpaBHEHUE Sin X = a. YpaBHCHHE 2
tg X = a, ctg x = a. [Ipocreiinme TPUroHOMETPUUYECKHE HEPABEHCTBA.
[TpakTrueckoe 3ansTue Ne9. 2
Pemenrie TpUrOHOMETPUYECKUX YPAaBHEHHM OCHOBHBIX THUIIOB: MPOCTEHIIIHE
TPUTOHOMETPUYECKHE ypPAaBHEHHUs, CBOJAIIMECS K KBaJpaTHbIM, pellaeMble
Pa3I0KEHUEM Ha MHOXKHUTEIH.
Tema 4.10 Coaep:xxanue yueOHOro MaTepHaJia 2
Cucrembl CucreMbl IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM. 2
TPUTOHOMETPUYECKUX
YPaBHEHUi
Tema 4.11 Copepxanue yueOHOro MaTepuasa 2
Pemienue 3agau. ocHoBbl | [Ipaktuueckoe  3anmsarue  NelO.  KonrtposmbHas — pabGorta.  IlpeoOpasoBanue 2
TPUTOHOMETPHH. TPUTOHOMETPUYECKHUX BBIPDAKECHUN. PellleHne TpUroHOMETPUYECKHX YpaBHEHUH U
Tpuronomerpuyeckue HEPABEHCTB B TOM UYHUCJIE€ C UCIOJb30BAaHUEM CBOMCTB (DYHKIIUH.
GyHkunmn
Paspnen S. KomiuiekcHbIe Yucia 6
Tema 5.1 Copepxanue y4eOHOIro MaTepuaJa 4
KoMmImieKkcHBIE YHCJIa [Tonsitne koMmriekcHoro yucia. ComnpsoKeHHbIE KOMIUIEKCHBIE YHCIA, MOIYJIbh U 2 OK-01,
apryMEeHT KOMIUIEKCHOro uuciaa. Popma 3anmMcu  KOMIUIEKCHOTO  4HCia OK-03
(reomeTpuueckasi, TpUTOHOMETpUYecKas, aiureOpauudeckas). ApupMeTHUYECKHEe
JEMCTBUS C KOMILJIEKCHBIMU YK CIIaMU
[Tpaktueckoe 3anstue Nell. Apudpmernyeckue AeMCTBUS C KOMIUIEKCHBIMU 2

qucjiaMu
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Tema 5.2 Copnepxxanue y4yeOHOro MmarepuaJia 2 OK-01,
IIpumeHnenne [Ipaktnueckoe 3anstue Nel2. BplnmoigHeHue pacuyeToB € MOMOIIBI KOMIUIEKCHBIX 2 OK-03
KOMILJIEKCHBIX YHCeJI qucedl.
Pa3nen 6. [IpousBoaHasi pyHKIUM, ee MPUMEHEHHE 38
Tema 6.1 Copepxxanue yueOHOIo MaTepuasa 2 OK-01,
IlonsiTue  MPOM3BOIHOIA. OK-03
®opmyasl u  mpasmia | OTPEIETCHAE HHCIOBOW IOCICIOBATEIBHOCTH M CIOCOOBI ee 3amanus. CBoiicTBa 2
nuddepenupoBaHus YUCJIOBBIX IOcaenoBaTenbHOCTe. OnpeneneHue Mnpeaena I0CIeA0BaTENbHOCTH.

Beruucnenue npenenos nocienosarenbHoctel. [Ipenen GpyHkuy Ha 6€CKOHEYHOCTH.

[Ipenen ¢yukuuu B Touke. Ilpupamenue aprymenra. llpupamenue ¢QyHKIUU.

3ajaun, OpUBOSIIME K MOHATUIO MPOU3BOAHON. OmnpexneneHue MNPOU3BOJHOM.

AJITCOPUTM OTBICKaHHSI TPOU3BOTHOU
Tema 6.2 Coaep:xxanue yue0HOro MaTepuaJia 4
IIpou3BoaHbIE CYMMBI, ®opmyiel quddepennuposanus. [Ipasuna nuddepeHupoBaHus 2 OK-01,
Pa3HOCTH NPOU3BEIEHUs], OK-03
yactnoro. Cojep:Kanue [Tpaktaeckoe 3amatue Nel3. @opmynsl  auddepennupoBanus. [IpaBuia 2
y4e0HOro MaTepuaJa. mubdepeHImpoBanns.
DopMmy.Jibl
nnuddepeHIUPOBaAHMS.
IIpaBuna
Au(ppepeHupoBaHus
Tema 6.3 Conep:xanue yueOHOro MaTepuaJia 4
IpoussoanbIe Omnpenenenne ciaoxHOW GyHKIMH. [Ipon3BogHAS TPUTOHOMETPUYECKUX (DYHKIHMIA. 2 OK-01,
TPUTOHOMETPHYECKHUX [TpousBoHas CIOKHOM QYHKIUH. OK-03
q)yHKH"j’i- Mpouseoanast | Mpakryueckoe 3amsitme Nel4. IIpoM3BOHAS TPUTOHOMETPHUECKHX —()YHKIIMIA. 2
CIIOKHOI pyHKIMH [Tpou3Bo/HAS CIIOKHOM (HYHKIIUH.
Tema 6.4 Copepxanue yueOHOro MmaTepuasa
Ionsrae 0 | Tlonstie HenpepsiBHOil PyrKimu. CBOICTBA HEMpepbIBHOH (GYHKIHH. CBA3b MEXTY OK-01,
HENPEPLIBHOCTH HEMpPEepPBIBHOCTHIO U AU PepeHnpyeMocThio QYHKIIUU B TOUKE. AJITOPUTM PELICHUS OK-03
(pyHKmum, Merox HEpaBEHCTB METOJIOM MHTEPBAJIOB
HHTEPBAJIOB
Tema 6.5 Conep:xxanue yueOHOro MaTepuaJia 4
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I'eomeTpnueckunii u | ['eomerpuueckuii CMBICT MPOU3BOAHOM (YHKIMH — YIJIOBOH KOA(UIMEHT 2 OK-01,
puznyeckumii CMBICJI | KacaTeabHOU K rpaduky QyHKIUU B TOUKE. OK-03
MpPOU3BOIHO. VYpaBHeHUe KacaTenbHOH K rpaduky (yHKIHUU. AJITOPUTM COCTABJICHUS YpAaBHEHHS 2
KacaTeJlbHOU K rpaduky GyHkmmm y=f(x).
Tema 6.6 Copaepxxanue yueOHOIro MaTepuasa 2
Punveckuit CMBICHT | du3uyeckuid (MEXaHMYECKHI) CMBICI TPOU3BOJAHOW — MIHOBEHHAs CKOPOCTh B 2 OK-01,
NPOHU3BOIHON B | MOMeHT BpeMeHH t: v =S (1) OK-03
npodeccuoHaJIbHbIX
3a1ayax
Tema 6.7 Conep:kanue y4eOHOT0 MaTepHuaJia 4
MonoToHHOCTE (yHKUMH. | Bozpacranue u yObiBaHHE (QYHKIMH, COOTBETCTBME BO3pacTaHUs M YOBIBaHHUSA 2 OK-01,
Touku 3xcTpemyma byHKIIMM 3HaKy mnpou3BoAHOH. I[loHATHEe mNPOU3BOAHOI BBHICHIErO MOPSIKA, OK-03
COOTBETCTBHE 3HAKAa BTOPOW MPOM3BOJHOHN BBIMYKIOCTH (BOTHYTOCTH) (D)YHKIIMHM Ha
OTpE3Ke.
3agaun HA MAaKCUMYM U MUHUMYM. [IOHSTHE aCUMITOTHI, CIIOCOOBI UX OTIPEICIICHUS. 2
AJroput™M wuccienoBaHus (QYHKIMM W TIOCTPOCHHUS €€ Trpaduka C MOMOIIBIO
pon3BoIHON. IpoOHO-MHEelHas QyHKITHS.
Tema 6.8 Coaep:xxanue yueOHOro MaTepuaJia 2
Wccnenrosanue PYHKUHHA [ [lccnenopanne (yHKIME Ha MOHOTOHHOCTD H IOCTPOEHHUE IPAHKOB. 2 OK-01,
U NIOCTPOeHHe rpapukoB OK-03
Tema 6.9 HaubGoabmee u | Coaep:kanue ydueOGHOro MaTepuajia 4
HanMeHbIllee  3HAYEHHUS
$ynknn Haxoxaenne HanbobIIero 1 HaMMEHbILIEro 3HAYCHUH pyHKINH OK-01,
[Toctpoenne  rpadukoB  MHOTOWIEHOB  C  MCIIOJB30BAaHMEM  ammapara OK-03
MaTeMaTHYECKOTO aHaAJIN3a
Tema 6.10 Copepxanue yueOHOro MaTepuasa 4
Haxo:xnenue Haumensbliee 1 HaubonblIee 3HaUeHUEe PYHKLUH. 2 OK-01,
onTHMATEHOTO Haumenbiiee u HanOosbliee 3HaUeHUE (YHKIIHUH. OK-03
pe3yjabTata ¢ MNOMOIIbIO
NPOU3BOJAHOM B
NMPaKTHYECKHUX 3aa4ax
Tema 6.11 Coaep:xxanue yueOHOro MaTepuaJia 6
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Pemenue 3aga4. | Dopmynsl u npaBuna nuddepeHupoBaHus. 2 OK-01,
IIpousBoanasn HKIUH = = OK-03
eepn I/IMeIIl-leHl/le bynxcumm, HccnenoBanue ¢GpyHKIMI ¢ MOMOIIbIO Npou3BoAHOW. Hambonbiiee n HauMmeHbliee 2
P 3Ha4YeHus1 HyHKLIUH.
[TpakTtuueckoe 3anstue NelS. MccnenoBanue GyHKIMA ¢ MTOMOIIBIO MPOU3BOIHOM. 2
Haubonbiiee u HanMeHbIee 3HaYCHUS QYHKINU.
Pa3nen 7. MHOrorpaHHUKH ¥ TeJia BpalieHus. 46
Tema 7.1 Copaepxxanue yueOHOIro MaTepuasa 2
Bepummnbl, pedpa, rpanu
Mﬂgror al-;HEKap > TP [TonsiTue mMHOTOTpaHHWKa. Ero sjmeMeHTHI: BepmiuHBI, pebpa, rpanu. JluaroHais. 2 OK-01,
P Ceuenuie. BeimyKkiible 1 HeBBITYKIIBIE MHOTOTPAHHUKH OK-03
Tema 7.2 Coaep:xanue yueOHOro MaTepuaJia 2
IMpu3zma ee
colc) TaBJI;IIOIl[I/Ie ceveHme [Tonstue npusmel. Ee ocHoBaHus u OokoBble rpaHu. Beicota mpusmbl. [lpsmas u 2 OK-01,
i * | HaktoHHas npusma. [IpaBusbHas npusma. Ee cedenue. OK-03
IIpsmMass u mnpaBujIbHas
NPHU3MBbIL.
Tema 7.3 Coaep:xanue yueOHOro MaTepuaJia 2
IHapanneaenumne KYyO. =
Cetfe}me o K ga [Tapannenenunen, CBOMCTBa MNPSMOYTOJBHOTO Mapaiienenumnena, kyo. CedeHue 2 OK-01,
yoa, KyOa, mapasuiesenume/a. OK-03
napaJjjiesjienuinena
Tema 7.4 Conep:xanue yueOHOro MaTepuaJia 2
Iupamuga ee
pamuia, [Tupamuna u ee >nemenTsl. Ceuenue nupamusl. [IpaBunbHas nupamuaa. Y ceueHHas 2 OK-01,
COCTABJIAIOIIME, CeYeHHe.
TUpaMU/Ia. OK-03
[IpaBuwibHass nupaMuaa.
YceueHHass nMpamMuaa
Tema 7.5 Conep:xanue yueOHOro MaTepuaJia 2
bokoBas U MoJIHAs = =
[Tnomaas 60KOBOM M MOTHOM MOBEPXHOCTH MPU3MBI, TUPAMHU/IBI 2 OK-01,
MOBEPXHOCTh NMPHU3MBI, OK-03
NUPaAMHUIbI
Tema 7.6 Conep:xxanue yueOHOro MaTepuaJia 2
Cummerpuss B KyOe =
na anﬂegennnene yoe, CuMMeTpusi OTHOCHUTEIBHO TOYKH, NpAMOH, miaockoctu. Cummerpus B Kyoe, 2 OK-01,
P ’ napajuiesienumne/ie, npu3Me, MIpamMmuIe OK-03

npu3Me, NUpaMue
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Tema 7.7
IIpumepsl cummerpuii B

Conep:xaHnue yueOHOIro MaTepuasa

npodeccu CummeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY OK-01,
P OK-03
Tema 7.8 Conep:kanue y4eOHOT0 MaTepuaJia
IIpaBuiabHbIE v
[TonsiTre MpaBUWIIBHOTO MHOTOTpaHHKKA. CBOWMCTBA IPABHILHBIX MHOTOTPDAHHHKOB OK-01,
MHOTOrPpAHHHUKH, ux
. OK-03
CBOIiCTBA
Tema 7.9 Conep:kanue y4eOHOT0 MaTepHuaJia
WINH] ero
. P Hunuuap u ero snemedTsl. CedeHue MMHApa (MapajijieIbHOE OCHOBAHUIO U OCH). OK-01,
cocraBiasomue. Ceuenue
PazBepTka nmmHapa OK-03
HUJIHHAPA
Tema 7.10 Coaep:xxanue yueOHOro MaTepuaJia
Konyc ero
e Konyc 1 ero 31neMeHTslI. OK-01,
cocrapiasiiomme. Cedenue OK-03
KOHYca [Tpaktueckoe 3anstre Nel6. CeueHue KoHyca (MapajjieIbHOE OCHOBAaHUIO H
MIPOXOJIATICE Yepe3 BEPIINHY), KOHWYECKUE CCUCHUSI.
[Ipaktuueckoe 3anstue Nel7. PazBepTka KoHyca.
Tema 7.11 Coaep:xanue yueOHOro MaTepuaJia
YceueHHbIH KOHYC. =
Y& "V ceuennmiit koHyc. Ero oOpasyromas u BeicoTa. CeueHne yce4eHHOro KoHyca OK-01,
Ceuenne yCe4ueHHOro
OK-03
KOHYCa
Tema 7.12 Conep:xanue yueOHOro MaTepuaJia
Ilap u cdepa, ux ceyeHus
p u cepa, [ap u chepa. Bzaumuoe pacmnonoxkenue chepsl u 1ockoctu. CedeHue mapa, OK-01,
cepbl OK-03
Tema 7.13 Conep:xanue yueOHOro MaTepuaJia
IlonsiTne 06 o0beme Tesia.
[Tonsatue 06 oObeme Tema. OObeM Kyba W MPSMOYTOJBHOIO Napayjefenuresa. OK-01,
OTHouleHne 00beMOB
OOBHEIX T O06beM nipu3Mbl U IUHHAPA. OTHOIICHHE 00hEMOB TIOJJOOHBIX TElL. OK-03
[TpakTrdeckoe 3ausTue Nel8.I'eoMmeTprueckuii CMBICT ONIpeAEeTUTENs 3-T0 MOpsIIKa
Tema 7.14 Conep:xxanue yueOHOro MaTepuaJia
O0beMbl ¥ UIOIIAAM
tan [Tpaktuyeckoe 3ansaTue Nel9.06bvembl mupamMu sl U KoHyca. O0BbeM miapa. OK-01,

MOBEPXHOCTEH TeJl
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[Tpaktuyeckoe 3anstue Ne 20.I1nomianu moBepxHOCTEH TelI. 2 OK-03
Tema 7.15 Conep:kanue y4eOHOT0 MaTepuaJia 4
KomOunanuu
1l KomMOuHanmu reomeTpuieckux e 2 OK-01,
MHOTOTPAHHHUKOB M Tell OK-03
BpallleHUs [Tpaktuueckoe 3ansaTue Ne2 1. KomOMHAIIMN T€OMETPUUECKUX TE. 2
Tema 7.16 Copaepxxanue yueOHOIro MaTepuasa 4
I'eomeTpuueckue >
Hcnonp3oBaHne KOMOMHAIMA MHOTOTPAHHMKOB W TEJI BpallleHHs B MPAKTHUKO- 2 OK-01,
KOMOMHAIINH HA
OpPHEHTHUPOBAHHBIX 33Jauax OK-03
NpPaKTHKe =
[TpakTrueckoe 3ansaTue Ne22. Mcnonb30BaHHE KOMOMHAIIMH MHOTOTPAHHUKOB U TEI 2
BpaleHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4ax.
Tema 7.17 Coaep:xxanue yueOHOro MaTepuaJia 2
Pemenue 3ajaad4.
OO0beMbl U MJIOLIAAHN TOBEPXHOCTU MHOTOTPAHHUKOB U TE€J BPAILCHMUSL. 2
MHOrorpaHHNKH H TeJja
BpallleHUus
Paznen 8. [lepBooGpa3nas GpyHKIHH, ee MPUMEHEHHE 14 OK-01,
OK-03
Tema 8.1 Coaep:xxanue yueOHOro MaTepuaJia 2
IlepBooGpa3nasn =
p p 3amauya 0 BOCCTAHOBJICHHHM 3aKOHA JIBIJKEHHS TO M3BECTHOM ckopoctu. [lomsTue 2 OK-01,
pysxkumun. IIpaBuia .
S uHTerpupoBanus. O3HaAKOMIIGHHWE C TIOHITHEM HWHTerpajla M MepBOOOpazHON s OK-03
R —— ¢yakun y=f(x). Pemenue 3amay Ha cBs3b NEpPBOOOpPa3HONl M €€ MPOU3BOAHOM,
P P BbIUMCIIEHHE TMepBooOpa3Hoil Juid pgaHHOM ¢yHkuuu. Tabmuna dopmyn s
HaxXO0XJAEeHUs NepBooOpa3HbIX. M3yueHne npaBuiia BEIUMCICHHSI IEPBOOOpa3HON
Tema 8.2 Copepxanue yueOHOro MaTepuasa 2
ILnomans
KDHBOHHEIHOI 3amaun, TPUBOAAIINE K TOHSATHIO OIPEIACICHHOTO0 HMHTETpaja — O BBIYUCICHUH 2 OK-01,
Tpaneuml Dopmyaa | PO KPUBOJIIMHEHHOW  Tpamenuu, O TmepeMenieHuu Touykd. [loHsTHE OK-03
P ) . pMy onpenenEHHOro UHTerpaia. ['eomeTpuueckuii U PU3NUECKHUI CMBICI ONPEIEICHHOTO
Hbrorona — Jleiionnna .
unTerpaia. Popmyna HeroTona— JleiiOnuia
Tema 8.3 Coaepxanue yueOHOro MaTepuasa 2
Heonpenesennbrit U
P . [ToHsTHE HEOTIPEIETIEHHOTO HHTETpaa. 2 OK-01,
onpeeeHHbIH OK-03
HHTErpaJibl
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Tema 8.4 Copepxxanue yueOHOTo MaTepuasa 2
IHonsiTue 00 =
['eoMeTpuyeCcKrii CMBICIT ONPEACIICHHOT0 HHTETpaa. 2 OK-01,
onpe/ieIeHHOM HMHTerpase OK-03
KaK IJIOIIA/IH
KPHUBOJHMHEHHOU
Tpaneuun
Tema 8.5 Copaepxxanue yueOHOIro MaTepuasa 4
OmnpeneseHHbIN HHTErPaJ =
pe P ['eomeTpuyeckuii cMmbICi  omnpeneneHHoro uHrerpaiza. Popmyna HeroroHa - 2 OK-01,
B KU3HH .
JleiiOHMIA. OK-03
[Ipaktnueckoe 3ansitue No23. PemieHwe 3agady Ha TNPUMEHEHUWE HMHTErpaia Juis 2
BBIUUCIICHUS (PU3MUECKUX BEJIWYHH U IIOUIAJICH.
Tema 8.6 Coaep:xxanue yueOHOro MaTepuaJia 2
Pemenue 3ajaad4.
[TepBoobpaznas ¢pynkimu. [IpaBuna HaxoxaeHUS MepBOOOpa3HbIX. Ee mpuMeHnenune 2 OK-01,
IlepBooOpa3nast GpyHKUMH, OK-03
ee IpUMEHeHue
P MK -2.1
Pa3znen 9. Crenenn n kopHu. CteneHHasi QyHKIUA 16
Tema 9.1 Coaep:xanue yueOHOro MaTepuaJia 4
Crenennass (QyHkuusi, ee " 5 OK-01
CBOIiCTBA IToHsATHE KOpHS N-OM CTENEHU U3 AEHCTBUTENBHOIrO uucia. DyHKUUU y = Vx 03'
ux cBoiicTBa 1 rpaduku. CBolcTBa KOPHs N-OM CTENEHH. OK-
[TpakTueckoe 3anstue Ne24.CBoiicTBa KOpHS n-0i CTENEHHU. 2
Tema 9.2 Copepxanue yueOHOro MmaTepuasa 4
IIpeoOpazoBanue =
peobpasor [IpeoOpazoBanue UpparmOHAIBHBIX BBIPAKEHUM. 2 OK-01,
BbIPAKEHNH ¢ KOPHSIMH N- OK-03
0il cTeneHun [Tpaktuyeckoe 3anstue Ne25.IIpeoGpa3oBaHue HppaliMOHAIBHBIX BBIPAXKEHUH. 2
Tema 9.3 Conep:xanue yueOHOro MaTepuaJia 2
CpoiicTBa  cTemeHn ¢
[TonsTHE CTEneHH ¢ JII0OBIM pallMOHAIBHBIM Moka3areneM. CteneHHble GyHKINU, UX 2 OK-01,
PALMOHAJIBHBIM .
. CBOWCTBA U TpapUKH. OK-03
AeHCTBUTEIbHBIM
NMOKA3aTeJIsIMH
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Tema 9.4 Copepxxanue y4yeOHOIro MmarepuaJia 4
Pemenne =
HDPAHOHANBHBIX PaBHOCHIIBHOCTH UppaAIMOHATIBHBIX YPaBHEHUIN U HEPABEHCTB. METO/Ibl UX PELICHHUS. 2 OK-01,
PP . Penienue uppanmoHaNbHBIX YPAaBHEHUH U HEPABEHCTB. OK-03
YPaBHeHMIi U HEPABEHCTB v
IIpakTrueckoe 3ansatue Ne26. Penenue uppanoHaibHbIX YPABHEHUI U HEPABEHCTB. 2
Tema 9.5 Copepxxanue yueOHOIo MaTepuasa 2
Crenenn " KOPHH. > =
P Onpenenenne creneHHoW (QyHKIUU. Mcronb30BaHME €€ CBOWCTB INPH PEIICHUH 2 OK-01,
Crenennasi pyHKuus .
ypaBHEHHI U HEPABEHCTB. OK-03
Pa3nen 10. [Toka3aTenbHast pyHKIIUA 18
Tema 10.1 Coaep:xanue yueOHOro MaTepuaJia 4
IHoka3aTenbHast »
. Cremenb ¢ TPOU3BOJIBHBIM  JIEHCTBUTENBHBIM  MMOKazareneMm. OnpeneneHue 2 OK-01,
(pynkuus, ee cBoicTBa. N N
MoKa3aTeIbHOM (YHKIMH, €€ CBOHCTBa M TpapuK. 3HAKOMCTBO C HPUMEHEHHEM OK-03
nokasareiabHOH (yHKIUU. PelieHune moka3aTelnbHBIX YpaBHEHHH (DYHKIIMOHAIBHO-
rpadUyeCcKUM METOJIOM.
IIpakTueckoe 3aHATHE Ne27. Pemenue [I0KA3aTeJIbHbIX  YPaBHEHUU 2
(GYHKIMOHATBHO-TPAQUUECKIM METOIOM.
Tema 10.2 Coaep:xxanue yueOHOro MaTepuaJia 8
Pemrenune moka3zatebHBIX > =
. Pemenune mnoka3aTeNbHBIX YpaBHEHMM METOJOM YypaBHUBaHUS IIOKa3aTesei, 2 OK-01,
YPaBHEHHI U HEPABEHCTB. . N
METOJIOM BBEJICHUS] HOBOW NEpeMEHHOM, (DyHKIIMOHAIbHO-TPaUUYECKUM METOJIOM. OK-03
Pemenue nokasarenbHbIX HEPABEHCTB. 2
[TpakTueckoe 3aHATHe Ne28. PemeHue mnoka3aTeNbHBIX YpPaBHEHUN METOJOM 2
YpPaBHHUBaHUSA oKas3areJiei, METOJIOM BBCACHUS HOBOM MIEPEMEHHOM,
(G YHKIMOHATBHO-TPaQUUECKHM METOOM.
[TpakTueckoe 3ansaTue Ne29. Penienne nokazareabHbIX HEPABEHCTB. 2
Tema 10.3 Conep:xanue yueOHOro MaTepuaJia 4
Cucrembl noka3aTeIbHbIX "
. Pemenue cucrem nokasaTesbHBIX ypaBHEHUH. 2 OK-01,
yYPaBHeHHUil OK-03
IIpaktrueckoe 3ansaTue Ne30. Pemenue cuctemM noka3aTeabHbIX YPABHEHUM. 2
Tema 10.4 Copaepxxanue yueOHOro MmaTepuasa 2
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Pemenue 3agad. | [Ipaktuyeckoe 3ansite Ne31. PemieHue mnoka3aTelbHBIX YPAaBHEHHH METOJIOM 2 OK-01,
IMoka3aTenbHasi QyHKIUA | ypaBHUBAHUS IIOKaszaTelied M METOJAOM BBEACHUS HOBOM NepeMeHHOW. PemeHue OK-03
MOKa3aTeIbHBIX HEPABEHCTB.
Pa3nen 11. Jlorapudpmpbl. Jlorapupmudeckasi pyHKius 30
Tema 11.1 Copaepxxanue yueOHOIro MaTepuasa 4
Jlorapugm yuca.
pud . Jlorapudm yucna. OK-01,
JdecaTnuHbIin U OK-03
HATYPAJIbHbII JlecsITHUHBIN U HATYPaIbHBIN JTOTapu(MBbI, YHUCIIO €.
Jorapu@msl, YucJIO e.
Tema 11.2 Conep:kanue y4eOHOT0 MaTepuaJia 6
CaoiicTBa Jiorapu¢moB. =
pud CaoticTBa jorapu(MoB. 2 OK-01,
Onepanus OK-03
JorapudmupoBanus Onepanus gorapudmMupoBanHus. 2
[Ipaktuueckoe 3anstue Ne32. CpoiicTBa morapudmos. 2
Tema 11.3 Coaep:xxanue yueOHOro MaTepuaJia 4
Jlorapupmmuueckast =
pud N Jlorapudmuueckas GyHKIUS U €€ CBOHCTBA. 2 OK-01,
(pyuxkuus, ee cBoiicTBa OK-03
Jlorapudmuueckas GyHKIUS U €€ CBONCTBA. 2
Tema 11.4 Conep:xxanue yueOHOro MaTepuaJia 8
Pemenne
[Tonsitue norapudmuueckoro ypaBHeHus. Oneparus NOTEHIIUPOBAHUS. 2 OK-01,
JorapupmMmuuecKkux OK-03
YPaBHEHHH U HEPABEHCTB | TpH OCHOBHBIX METOJa pEUICHUs JorapuMUUECKUX YpaBHEHUU: (DYHKIIMOHAIBHO- 2
rpaduyecKuii, METO ] MOTEHIIMPOBAHUS, METO/I BBE/ICHUSI HOBOI MEPEMEHHOI.
Jlorapudmuueckue HepaBeHCTBA.
[Tpaktueckoe  3anstre Ne33. PemieHus  norapuMUYECKHMX  YPaBHEHHIA:
(GyHKIMOHATBHO-TpaQUUECKH, METOJ] MOTCHIIMPOBAHMS, METOJ BBEJCHHS HOBOM
IIEPEMEHHOM.
Tema 11.5 Conep:xxanue yueOHOro MaTepuaJia 2
Cucrembl v
ANTOPUTM pelIeHHUs CHCTeMbl ypaBHEHUH. PaBHOCHIBHOCTH JOTapuMUYECKUX 2 OK-01,
JorapupmMmuyecKknx .
. yYpaBHEHHI U HEPABEHCTB. OK-03
YPaBHEeHHIl
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Tema 11.6
Jlorapu¢gmbl B npupone u

Conep:xanue yueOHOro MaTepuaJia

[Ipumenenue norapudpma. Jlorapudmuueckas cnupailb B mnpupoge. 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 Ne34. Pemenne npocTeidmumx JorapupMUIecKuX ypaBHECHHUH. 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
Onepanun c
pat Omneparuu ¢ MHOKECTBaMH. PerieHne npukiiaiHbIX 3a1a4. OK-01,
MHOKeCTBaMu
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 Ne35.Cps3ublii rpad, 1epeBo, UK rpad Ha MIIOCKOCTH. 2
Tema 12.4 Copepxanue yueOHOro MmaTepuasa 2
Pemenue 3ajaad4. =
Omneparuu ¢ MHOkecTBamMH. OnHCaHUE peaTbHbIX CUTYAIMil C MOMOIIBIO MHOXKECTB. 2 OK-01,
MmuoxecrBa, I'padgbl 1 ux
ITpumeHenue rpadoB K peLIeHHIO 3a/1ay. OK-03
NpUMeHeHHe
Paznesn 13. Di1eMeHTbI KOMOMHATOPHKH, CTATUCTHKH U TEOPHH BEPOATHOCTEH 26
Tema 13.1 Conep:xxanue yueOHOro MaTepuaJia 4
OcHoBHBIE NOHATHUS
[lepecTaHOBKH, pa3MeIlIeHUs], COUETAHUSI. 2 OK-01,
KOMOMHATOPHUKH. OK-03
[TpakTnueckoe 3ansatue Ned6. [lepectaHOBKH, pa3MeNIEHUS, COUETAHMUS. 2
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Tema 13.2 Copepxxanue y4yeOHOIro MmarepuaJia 4
CooObIiTHE BEPOSITHOCTH v
’ P CoBMeCTHBIC M1 HECOBMECTHBIE COOBITHA. TeOpeMbI 0 BEPOSATHOCTH CYMMBI COOBITHIA. 2 OK-01,
coopiTusi. CiokeHue M
. | YcioBHas BepOSATHOCTh. 3aBHCHMBIE M HE3aBUCHUMBIE CcOObITHSA. Teopembl o OK-03
YMHO:KeHHe BepPOsITHOCTEH .
BEPOSTHOCTH NPOU3BEACHUS COOBITHIA.
[Tpaktuyeckoe 3anarue Ne37. Teopembl 0 BEpOSATHOCTH CYMMBbI COOBITHH. TeopeMbl 2
0 BEPOSITHOCTH MPOU3BEICHHS COOBITUH.
Tema 13.3 Copepxxanue yueOHOIro MaTepuasa 4
BepositHocTh B " =
p OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. 2 OK-01,
npogecCHOHANBHBIX OK-03
3ajadax CraTtuctudeckoe onpezaeneHue BepossTHOCTH. OIeHKa BEPOSTHOCTH COOBITHSI. 2
Tema 13.4 Coaep:xanue yueOHOro MaTepuaJia 4
JAuckpernas  ciay4yaiiHas = v v
Bl saKOH e Bunel cnywaitapix BenumumH. OrmpeneneHue TUCKPETHOW CIy4YailHOW BEIMYHHBEI. 2 OK-01,
i 3aKOH pachpefesieHus JUCKPETHOW ciaydyallHOM BenuuuHbl. Ee  uuncioBbie OK-03
pacnpeaeneHus
XapaKTePUCTHKH.
[Ipaktuueckoe 3ansatue Ne38. OmnpeneneHue OUCKPETHOW CIIy4ailHOM BEJIIMYMHBI. 2
3aKoH pacnpeerneHus] JUCKPETHOM CIIydailHOW BETMYUHBI.
Tema 13.5 Coaep:xxanue yueOHOro MaTepuaJia 4
3agaun mMareMaTH4eCKOM =
T ATHCTHKH Bapuanmonnsiit  psn.  [lomwurom dwactor wu  ructorpamma. CraTHcTHYECKHE OK-01,
XapaKTePUCTHKU psJia HAOII0JaeMbIX TaHHBIX. OK-03
[TpakTrueckoe 3ansaTue Ne39. [Tonuron 4actoT U rucrorpamma. 2
Tema 13.6 Copepxanue yueOHOro MmaTepuasa 4
CocraBienue Tadauum M
) [TepBuuHas 00paboTKa CTaTUCTUYECKUX AAHHBIX. ['paduueckoe MX MpencTaBiIeHHE. 2 OK-01,
AHATPAMM HA MPaKTHKe
HaxoxxJieHre cpeiHUX XapaKTepPUCTHK, HAOII0aeMbIX TaHHBIX. OK-03
[Tpaktuyeckoe 3ansatue Ne4(0. HaxoxieHue cpeiHUX XapaKTepUCTHUK, HAOII01aeMbIX 2
JAHHBIX.
Tema 13.7 Coaepxanue yueOHOIro MaTepuasa 2
Pemenue 3ajaad.
e OnemeHTHl KoMOMHATOpUKH. CoObITHE, BEpOATHOCTH COObITUS. CroXeHHe Hu 2 OK-01,
9J1eMeHTBI .
YMHOXEHHE BEPOSITHOCTEM. OK-03
KOMOMHATOPHUKH,

CTATUCTHKH H TEOpUHA
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BEpPOSAATHOCTEM

Pa3nen 14. YpaBHeHHs 1 HepaBeHCTBA 24
Tema 14.1 Conep:xanue yueOHOro MaTepuaJia 4
PaBHOCHIBHOCTD =
. PaBHOCHIIBHOCTE ypaBHeHUN U HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI 2 OK-01,
yYpPaBHeHMii U HEpPaBEeHCTB.
OBuwe MeTobI pemmenus PaBHOCWIIBHBIX IEPEXOAX B YPaBHEHMAX U HEPABEHCTBAX. OO01re MeTo1bl peleHus OK-03
YpaBHEHHMIi: TIepexoJ OT paBeHCTBAa (YHKIMII K pPaBEHCTBY AapryMEHTOB Jid
MOHOTOHHBIX (DYHKIIMIA, METOJI pa3I0XKEeHUs HA MHOXKUTEIN, METO BBEJCHHUS HOBOM
MepeMEeHHOH, PYHKIIMOHAIbHO-TPapUUYECKHI METOI.
[TpakTdeckoe 3anstre Ne41.00mme METOIBI pEUICHHs] ypaBHEHUM: MEpexoa OT 2
paBeHCTBa (YHKIUN K PaBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX (DYHKLIHNA, METOJ
pa3oKeHUs] Ha MHOKUTEIIN, METOJI BBEICHUSI HOBOHM MEPEeMEHHOH, ()yHKIIMOHAIIBHO-
rpaduyecKuil METOJI.
Tema 14.2 Coaep:xanue yueOHOIro MaTepHaJia 4
I'papuueckmii Meto | OO1Ire METO bl pelIeHHs] HEPAaBEHCTB: MepeXo] OT CPAaBHEHUS 3HAYCHUN (PYHKIIMHA K 2 OK-01,
peuieHust YPAaBHEHMH, | CPABHEHHUIO 3HAYEHUM apryMEHTOB JJIi MOHOTOHHBIX (DYHKLUH, METOJ MHTEPBAJIOB, OK-03
HEPABEHCTB ¢dbyHkmoHanbHO-rpaduueckuit Meroa. ['paduueckuii MeTo pelieHUs] YpaBHEHUN U
HEPABEHCTB.
[TpakTueckoe 3ansaTtue Ne42. Meton uHTEpBaioB, (PYHKIHMOHAIBHO-TPAPUUECKU 2
MeToJ1. I'paduuecknii MeTo1 pellieHus] ypaBHEHUI U HEPaBEHCTB.
Tema 14.3 Copepxanue yueOHOro MmaTepuasa 2
32;;1};::::2‘ ¢ Momyem " Onpenenenne wmoxnyns. Packpeitue Mopnyns 1o omnpeaeneHuto. [Ipocreiimue 2 OK-01,
YpaBHEHMs U HEPaBEHCTBa ¢ MoayieM. lIpuMeHeHHe paBHOCHIBHBIX MEPEXO0JI0B B OK-03
OIpe/IeJICHHBIX TUIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM
Tema 14.4 Conep:xxanue yueOHOro MaTepuaJia 4
YpaBuenust =
3HaKOMCTBO ¢ napameTrpoM. [Ipocrelinie ypaBHEHHsI U HEPABEHCTBA € TAPAMETPOM. 2 OK-01,
HepaBeHCTBa c OK-03
napaMeTrpamMu IIpaktnueckoe 3aHarue Ne43. [Ilpocredimime ypaBHEHHUS W HEPABEHCTBA C 2
1apaMETPOM.
Tema 14.5 Conep:xanue yueOHOro MaTepuaJia 8
CocraBieHue u peuieHue
Penenne TeKCTOBBIX 3a/1a4 IPOPECCHOHATBHOTO COAECPIKAHUSI. 2 OK-01,

npogeccHOHANbHBIX 32124
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¢ MOMOIIbI0 YPABHEHUIt Pemenune TekCTOBBIX 3a/1a4 MPO(ECCHOHAIBHOTO COEPIKAHUSI. 2 OK-03
[Ipaktuueckoe 3ansTue Ned4. PermieHue TEKCTOBBIX 3adad MPOPECCHOHATBHOTO 2
COJIepKaHusl.
[Ipaktuueckoe 3ansTue Ned5. PermeHue TEKCTOBBIX 3adad MPOGECCHOHAIBHOTO 2
COJIEpKaHusl.
Tema 14.6 Coaep:xxanue yueOHOro MaTepuaJia 2
Pemenue 3aaaq. | [Ipakrtuyeckoe 3anatue Ned6. OOIIMe METOABI PELICHUs YpaBHEHHUI. YpaBHCHHS M 2 OK-01,
YpaBHeHus | HepaBeHCTBA C MOAYJIEM U C ITapaMeTPaMH. OK-03
HepaBeHCTBA
Koncynpranus k sx3amMeny 2
IIpomexyTouHas IK3aMeH 16
arrecranus
Bcero: 330
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3. YCJIOBUSA PEAJIM3AIIMA YYEBHOM JUCITATLIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecreYeHn o

Y4eOHast ayquTOpusi AJsl MPOBEACHUS 3aHSATUN BCEX BHUJOB, B TOM YHCIIE TPYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUYHOM arTecTaluu (KabuHeT
MaTEMaTHUKH )

CrenuanusupoBalHas MeOeb:

JIOCKa MeIoBas

JIOCKa ayJUTOpHas (MIEPEeHOCHAs Ha KOojecax)
CTOJIBL

CTYJIbS

mKad

HH(pOPMAIMOHHBIE CTCH B

TexHuueckue cpeacTsa O0yYeHus:
KOMIIBIOTEP

npoekTop MyibTuMeanitHbeiii DLP BenQ
JKpaH

AHTuBHpYcHas 3ammTa «AVP»
Microsoft Bkimrouas OS Windows 10
Office 2016

Meroanyeckoe obecnieyeHue:
Y4eOHO-METOINIECKUN KOMILJIEKC 110 YIeOHOH TuCHUILINHE «MaTeMaTuKa
Mertoanyeckue ykazaHHsl 10 OpraHU3alliy U BBITIOJIHEHUIO IPAKTUUECKUX 3aHATHH.
Kypc nekuuii no qucuumiie «MaTeMaTnukay

3.2. UudopmanuonHoe odecriedeHne 00yueHusl.
Ilepeyenb pekoMeHayeMbIX y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10MOJIHUTEIbHOI
JIUTEpPaTyphbl:

OcCHOBHbBIE HCTOYHUKH

1) baBpun, M. M. Marematuka : y4eOHUK U TPAKTUKYM [UIsl CpPEIHEro
npodeccuonanbHoro odpazoBanus / M. WU. baBpun. - 2-e u3n., nepepad. u gon. - Mocksa :
FOpaiit, 2023. - 568c¢. - (IIpodeccrnonanproe odpazoBanue). - ISBN 978-5-534-15118-3. - Tekcr
: HEIIOCPEICTBEHHBIN.

2) boromonos, H. B. Ilpaktuueckue 3anstus no marematuke B 2 4. Yacte 1 :
yuebHoe rmocodue as cpenHero npodeccuonansuoro odpasosanus / H. B. boromonos. - 11-e
u3., nepepad. u gorm. - Mocksa : FOpaiit, 2020. - 326 c. - (Ilpodeccruonansnoe odbpazoBanue). -
ISBN 978-5-534-08799-4. - TekcT : HEMOCPEICTBEHHBIH.

3) boromono, H. B. Ilpaktuueckue 3aHsiTus 1o marematuke B 2 4. Yactp 2 :
yaeOHoe mocobue Mist cpeaHero npodeccuonanbHoro oopaszosanus / H. B. boromosnos. - 11-¢
u31., nepepad. u gom. - Mocksa : FOpaiit, 2020. - 251 c. - (IIpodeccronansHoe obpa3zoBanue). -
ISBN 978-5-534-08803-8. - Tekcr : HEMOCPEICTBEHHBIH.

4) baspun, M. W. Marematnka : Yy4eOHMK UM MpPAaKTUKYM JJIs CpEIHEro
npodeccnonanbHoro odpazoBanust / M. U. baBpun. - 2-e m3n., mepepad. u gon. - Mocksa :
KOpaiit, 2023. - 616 c¢. - (IlpodeccuonanpHoe  obpaszoBanue). -  URL:

https://www.urait.ru/bcode/512163 (mara obpamenus: 12.01.2023). - Pexum noctyma: OBC
FOpaiit, nyst 3apeructpup. mons3opareneit. - ISBN 978-5-534-15118-3. - TekcT : 31eKTpOHHBIN
5) Martemaruka: anredpa U Hayajla MaTeMaTHYECKOI0 aHaiu3a, reomeTpus. Anredpa
W Hauanma Martemarmueckoro aHammsa 10-11 kmaccel (0a30BbIid W YriyONeHHBIA YpPOBHH) :
yaeOnuk / II. A. Anmumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. - 11-e uzn., crep. - Mocksa :
[Mpoceemenue, 2023. - 463, [1] c. : wi. - URL: https://znanium.com/catalog/product/2089825
(mara oOpamenusi: 11.09.2023). - Pexum pocryna: ObC Znanium.com, mis 3aperucTpup.
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nosab3oBarenei. - ISBN 978-5-09-107210-5. - Tekct : 31eKTpOHHBIH.

6) MaremaTrka: anreOpa W Hadajla MaTEeMaTHYEeCKOTO aHajh3a, TeOMETpHSI.
I'eomerpus. 10-11 kmacc. ba3oslit u yriny6nennsiii ypoBau : yueonuk / JI. C. Atanacss, B. .
byrysos, C. b. Kagomues [u ap.]. - 11-e u3n., crep. - Mocksa : IIpocBemnienune, 2023. - 287, [1]
c. : un. - (MI'Y - mxome). - URL: https://znanium.com/catalog/product/2089980 (mara

oopamenus: 11.09.2023). - Pexum pocryma: DObC  Znanium.com, uisi 3aperucTpHp.
nosab3oBarenei. - ISBN 978-5-09-103606-0. - Tekct : 37eKTpOHHBIH.
7) Komsrun, 0. M. Maremaruka: anreOpa W Havajga MaTeMaTHYECKOTO aHau3a,

reomeTpus. Anredpa U Havaja MaTremMaTudeckoro aHaiausa 10 kmacc (0a30BbIA U YIiTyOJICHHBIHA
ypoBHb) / HO. M. Konsrun, M. B. TkaueBa, H. E. ®emopoBa. - 10-¢ u3n. - Mocksa :
ITpocemenune, 2022. - 384 c. - URL: https://znanium.com/catalog/product/2090522 (mara

obopamenus: 12.09.2023). — Pexum pgocryna: 3BC Znanium.com, [Uis 3aperucTpup.
nosp3oBareneit. - ISBN 978-5-09-101569-0. - TekcT : 271eKTpOHHBIH.
8) Konsrun, 0. M. Maremaruka: anrebpa W Hayalia MaTeMaTUYeCKOTO aHAIIM3a,

reomeTpus. Anredpa U Hadajga MaTeMaTH4YecKoro aHamusa 11 kmacc (06a30BbIA U YIITyOJICHHBIN
ypoBHb) / FO. M. Komsrun, M. ®. TkaueBa, H. E. ®emopoBa. - 10-¢ m3a. - Mocksa :
ITpocemenune, 2022. - 384 c. - URL: https://znanium.com/catalog/product/2090524 (nmara
obopamenns: 12.09.2023). — Pexum pgocryna: 3BC Znanium.com, [uis 3aperucTpup.
nosb3oBareneit. - ISBN 978-5-09-101570-6. - TekcT : 371eKTpOHHBIH.

JloToJTHUTEeIbHAS JIUTEPATYpa

1) HopodeeBa, A. B. MaremaTnka : y4eOHHUK JUISI CPEIHETO MPOQPECCHOHATBHOTO
oOpazoBanus / A. B. [lopodeena. - 3-e uza., nepepad. u gon. - Mocksa : FOpaiit, 2023. - 400 c. -
(IIpodeccuonanbroe  obpaszoanue). - URL: https://www.urait.ru/bcode/512130 (nmata
oOpamenus: 12.01.2023). - Pexum nocryna: 9bC FOpaiit, ans 3apeructpup. noiab3oBaTenei. -
ISBN 978-5-534-15555-6. - TekcT : 371eKTPOHHBIH.

2)dopodeeBa, A. B. MaremaTuka. COOpHUK 3a7a4 : y4eOHO-TIPaKTHUECKOE MTOCOOHe Ais
cpenHero npodeccuoHanbHOro oopazoBanwms / A. B. [lopodeena. - 2-¢ uzn. - Mocksa : IOpaiir,
2023. - 176 c. - (Ilpodheccuonansuoe obpazosanue). - URL: https://www.urait.ru/bcode/512131
(mata oOpamenus: 12.01.2023).. - Pewxum pocrynma: OBC IOpaiit, ans 3apeructpup.
nosb3oBareneit. - ISBN 978-5-534-15556-3. - TekcT : 371eKTpOHHBIH.

3) bammakos, M. 1. Maremaruka : yue6Huk / bammakoB M. U. - Mocksa : KnoPyec,
2023. - 394 c. - URL:https://book.ru/book/943210 (mata oOpamenus: 12.01.2023). - Pexum
nocryna: 9bC Book. ru, s 3apeructpup. monb3osareneit. - ISBN 978-5-406-09589-8. - Tekcr
: DJICKTPOHHBIMN.

4)J1ypre, U. T'. Boiciias marematuka. [Ipaktukym : yue6. nocobue / W. T'. Jlypswe, T. IL
®ynTHKOBa. - MockBa : By3oBckuii yuebnuk : MHOPA-M, 2022. - 160 c. - URL:
https://znanium.com/catalog/product/1859260 (mata oOpamenus: 12.01.2023). - Pexum
noctyna: 9bC Znanium.com, [uid 3apeructpup. noias3oBareneid. - ISBN 978-5-9558-0281-7. -
Teker : 31MeKTPOHHBIN.

5)I'mcun, B. b. Maremaruka. Ilpaktukym : y4yeOHoe mocoOue [yuis CpeAHEro
npodeccuonansHoro oopasosanus / B. b. I'mcun, H. 11I. Kpemep. - Mocksa : FOpaiit, 2023. -
202 c. - (IIpodeccuonanbHoe oOpasoBanue). - URL: https://urait.ru/bcode/513616 (nara
obpamenust: 13.01.2023). - Pexxum noctyna: DbC FOpaiit, ans 3apeructpup. mojib3oBaTeneu. -
ISBN 978-5-9916-8846-8. - Tekct : 3neKTpOHHBII.

7)Beiciiass mMaremaThKa : YYEOHHK W TPAKTHKYM JJIs CPEAHETro MPOQEeCCHOHAIBHOTO
oOpaszoBanus / M. b. Xpunynosa [u 1p.] ; nox obmeit penakiueit M. b. Xpunynosoii, U. U.
[{pranok. - Mocksa : Opaiit, 2023. - 472 c. - (Ilpodeccuonansroe obpazosanue). - URL:
https://urait.ru/bcode/513645 (mara obpamenus: 13.01.2023). - Pexxum nocryna: DbC HOpaiir,
JUTSE 3aperucTpup. mosb3oBarenei. - ISBN 978-5-534-01497-6. - TekcT : 31eKTPOHHBIH.

8)Maremaruka. I[IpakTukym : yueOHOe mocoOue s CpeaHero MnpodecCHOHAIBHOTO
obpazoBanust / O. B. TarapuukoB [u np.]. - MockBa : [Opaiir, 2023. - 285 c. -
(ITpodeccuonanproe obpazoBanue). - URL: https://urait.ru/bcode/512207 (nara obOparneHus:
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13.01.2023). - Pexxum gocryna: DBC FOpaiit, s 3apeructpup. nonszoBareneii. - ISBN 978-5-

534-03146-1. - TekcT : 2JIeKTPOHHBII
NuTepHeT-pecypcebl:

1. DneKTpoHHBINH pecypc cripaBOYHO-TIpaBoBOM cucteMbl «KoHcynpTanT [lntocy. -

Pexum noctyna: http://www. consultant.ru
2. DIEKTPOHHBIN pecypc CIIPaBOYHO-TIPABOBOM cucTeMbl «I apanTy. - Pexum

nocryna: http://www. garant.ru.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM

JUCHUIIIAHBI

KoHTponb W pe3ynpTaTbl OCBOEHHsI y4eOHOM AucUMIUIMHBL. KOHTpONb M pe3ynbTaThl
OCBOCHMS Y4eOHON IUCLMIUIMHBI OCYLIECTBISETCSA INPENoAaBaTes]eM B MPOLECCe MPOBEIECHUS
NPAaKTUYECKUX 3aHATUH M JaOOpaTOpPHBIX pPadOT, TECTUPOBAHMSA, a TAKXKE BBITIOJTHEHUS
00y4aroIyUMUC UHIUBUIYyaIbHbBIX 3aJaHUH, IPOEKTOB, UCCIICIOBAHUI.

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

(DOpMBI 1 MCTOABI KOHTPOJIA

pe3yabTaTOB OOYUECHHUS

JeicTBHil)
O3HakoOMJIEHUE C POJIbIO MAaTEMaTUKU B HAYyKe, 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
YUCJIAMHM, COYETasl YCTHblE W MHCbMEHHBIE
MIPUEMBI.

Haxoxnenue  mpUOMMKEHHBIX — 3HAUYCHUN
BEJIMYUH W NOTPEIIHOCTEH  BBIYUCIICHUM
(abconOTHOH W OTHOCHTEIIBHOW); CpaBHCHHE
YUCJIOBBIX BbIpakeHUU. HaxoxxneHue ommnOok B
peoOpa3oBaHUSIX u BBIYHMCIICHUSIX
(OTHOCHUTEIBHO KO BCEM MMYHKTAM IIPOrpaMM)

YCTHBII (pponTaNBHBI)
BBITIOJTHEHUE MTPAKTUYECKON pabOThI

OIpoc

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

DopMyJIMPOBAHUE OMNPEACICHUS KOPHA U
CBOWCTBAa KOpHEW. BpruucieHue u CpaBHEHHE
KOpHEH, BBINOJHEHUE MTPUKUIKH 3HAYCHUST KOPHSI.
[Ipeobpa3oBaHre YHUCIOBBIX U  OYKBEHHBIX

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

HE00XO/MMBIE€ TOJCTAHOBKH U MpPeoOpa3oBaHMS.
OnpeneneHne paBHOCWIBHOCTH BBIPAKEHUH C
paguKalaMu. Pewenne MppalMOHAIBHBIX
ypaBHeHUH. O3HAKOMJIEHUE C TIOHATUEM CTENEHU
C ICUCTBUTENBHBIM U I1I0KA3ATEIEM.

HaxoxneHne 3Ha4yeHUN CTENEHH, HCIIOIb3YS
pu HE00X0IMMOCTH MHCTPYMEHTAJIbHBIE
CpelcTBa.

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

DopMynupoBaHUE CBONCTB 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 MPUMEHEHUEM KOpHEH u
CTENEHEH MpU BBIYMCICHUM CPEIHUX, ACICHHUU
OTpe3Ka B  «30JIOTOM ce4YeHuun». PemeHne
MIPUKJIAHBIX 33]1a4 Ha CJIOKHBIE TPOLICHTBHI.

Brimmonnenune mnpeoOpa3oBaHuil BbIpaXEHUH,
IIpUMEHEHHE (GOPMYIl, CBSI3aHHBIX CO CBOWCTBAMU
creneHeil u norapudmon. Onpenenenue odIacTu
JONYCTUMBIX ~ 3HAUEHUH  JIOrapupMHUECKOro
BBIpAKECHUSI. Pemenue JOTapuPMHUECKUX
YpaBHEHU.

YCTHBII (pponTaNbHBI)
BBITIOJIHEHUE MTPAKTHUECKON pabOThI

OIpoc

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

YCTHBII (pponTanbHBII)
BBITIOJIHEHUE MTPAKTHUECKON pabOThI

OIpoc

dopmylpoBaHue OmpeIeIICHUI
TPUTOHOMETPHUYECKUX  (QYHKIHWA [ yIJIOB
MOBTOPAa M OCTPBIX YIVIOB MPSIMOYTOJBHOIO
TPEYroJIbHUKA U 00BSICHEHHE UX B3AaUMHOCTH.

YCTHBIN (bpoHTaTBHBII)
BBITIOJTHEHHUE MPAKTUIECKON PabOThI

orpoc

[Ipumenenue OCHOBHBIX
TPUTOHOMETPUYECKUX TOXKIAECTB JUISl BEIYUCICHUS
3HAYEHUN TPUTOHOMETPUYECKHX (YHKIUN TIO
OJTHOM M3 HUX.

YCTHBIN (dbpoHTaTBHBII)
BrinonHenue npaktuyeckoil padboTsl

orpoc

Pemenue o bopmynam u
TPUTOHOMETPUUECKOMY  KPYTy  IPOCTEHMIINX
TPUTOHOMETPUYECKUX YPABHEHHII.

[IpumeneHne oOOLMX METOJOB  PELICHUS
ypaBHeHUN  (mpuBeleHHEe K  JUHEHHOMY,
KBaJIpaTHOMY, METO/1 Pa3I0KEHNE Ha MHOXKUTEIH,
3aMEHBI MEPEMEHHOM ) npu pelnieHun
TPUTOHOMETPUYECKUX HEPABEHCTB.

O3HakomJieHHME C  TOHATHEM  OOpaTHBIX
TPUTOHOMETPUUECKUX (QYHKIIH.

N3yuenne olnpeeIeHui apKCHHYyca,
apKKOCHHYCa, apKTaHreHca yHca,
¢dopmynupoBaHue  UX,  U300pakeHHMEe ~ Ha

€IUHUYHOW OKpPY)KHOCTH, TpPUMEHEHHE Ipu
pELIEHNN ypaBHEHU.

YCTHBIN (dbpoHTaBHBII)
BBITIOJTHEHUE MMPAKTHICCKON PabOTHI

orpoc

O3HakOMJIEHHE C TIOHATHEM TIEPEMEHHOM,
IPUMEPAMHU 3aBUCUMOCTH MEX]Ty IEPEMEHHBIMH.

O3HakoMJIeHME C  TIOHATHEM  rpaduxa,
OIpeJieIeHue MPUHAIIISKHOCTH TOYKH TpauKy
GbyHKIUH. Omnpenenenue o dopmyie
IpocTellel 3aBHCHMOCTH, BHAA €€ Tpaduka.
Boeipaxenue mno ¢opmyne OAHON NepeMEeHHOM
qepes Apyrue.

O3zHakoMjieHHE ¢ ompeaeneHneM (yHKIUH,
¢dopmynupoBanue ero. Haxoxnenue obnactu
orpeieNieHus] ¥ 00J1acTH 3HAUYCHUH () YHKIIHH.

YCTHBIN (ppoHTaNBHBIIT)
BBINOJIHEHUE MTPAKTUYECKON pabOThI

OIpoc

O3HakomieHHE c IpuMepamMmu
(YHKIMOHATIBHBIX 3aBUCHUMOCTEH B pealbHbIX
mponeccax us3 CMEXKHBIX JUCIIUITIINH.
O3HakoMJIEHHE c JI0Ka3aTeJIbHBIMU

pacCyXKICHHUSIMH HEKOTOPBIX CBOMCTB JIMHEHHOU U

YCTHBIN (ppoHTaNBHBIIT)
BBINOJIHEHUE MTPAKTUYECKON pabOTHI

OIpoc
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KBaJpaTUYHON GyHKIUH, [IPOBEIECHUE
WCCIICIOBAHUSL JIMHEMHON, KYCOYHO-JIMHEHHOM,
IpoOHO-TMHEHHOW M KBaJApaTHUYHOW (QYHKIUH,
nocrpoeHue rpaduxos. I[loctpoeHne u ureHue
rpadukoB QpyHkuii. MccnenoBanue GyHKIHH.
CocraBneHue BUIOB (PYHKIHMH IO JaHHOMY
YCIIOBUIO, PELIEHHE 3a/1a4 Ha SKCTPEMYM.
Beimonnenne — npeoOpa3zoBaHuii  rpaguka

GbyHKIMN.

N3yuenne moHaTHs oOpaTHON  (PyHKIUH,
OlpeNieIeHue  BHJA  IOCTpOeHHEe  rpaduka
oOpaTHON (YHKIHMHM, HaXOXICHUE €€ 00JIacTh
orpeneneHus U obsactu 3HaueHuid. [Ipumenenue
CBOWCTB (DYHKIIMH TIPU UCCIICAOBAaHUH ypaBHCHUN
U PELICHUU 3a7a4 Ha dKcTpeMyM. O3HaKOMIICHHE
C MOHSITHEM CIIOKHOW (DYHKIINH.

YCTHBIN (bpoHTaTBHBII) ompoc
BBHITIOJTHEHHE MMPAKTUIECKOM paboThI

Boruucnenue  3HadueHuit  QyHKUMA 110
3HAYEHUIO apryMeHTa. Onpenenenue
MPWIOKECHUS TOYKH Ha Tpaduke 1o ee
KOOpJIUHATaM U Ha00OpOT.

Hcnons3zoBanue CTEIIEHHBIX u
norapu@MuUecKux GyHKIIHI.

YCTHBII (pponTaNBHBI) orpoc
BBITIOJTHEHUE MTPAKTHYECKON pabOThI

Pemenne IIOKa3aTeIbHBIX u
Jorapu(MHUUECKUX YpaBHEHUN U HEPABEHCTB IIO
U3BECTHBIM AJIFOPUTMaM.

O3HakOMJIEHHE C TOHSATUEM HENpPEepbIBHON
NepuojndYeckoil  QyHKuuu, (GopMyIupoBaHHE
CBOMCTB CHHyCa M KOCHUHYCAa, IIOCTPOCHHE
rpaduKoB.

O3HakoMJIEeHME C TIOHATHEM pa3pbIBHOMN
nepuosnveckoll  QyHKuuu, (QOpMyIHpOBaHUE
CBOMCTB TAHI€HCA M KOTAaHI'€HCA, IIOCTPOECHUE UX
rpauKoB.

[Ipumenenue  cBOWCTB  GYHKUMH IS
CPaBHEHHsA  3HAYEHMH  TPUTOHOMETPUYECKHUX
GyHKIUH, pelieHus TPUTOHOMETPHUUECKUX
ypaBHeHui. IlocTpoeHue rpadukoB 0OpaTHBIX
TPUTOHOMETPUYECKUX (PYHKLIUHA U OIlpeaeseHue
rpaduKoB CBOJNCTB. Beinonnenue
npeoOpa3oBaHus rpaduKoB.

YCTHBIN (bpoHTaTBHBII) ompoc
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI

O3HakoMJIeHHME C  TOHATHEM  YHUCIIOBOU
MOCJIEZI0BATEIBHOCTH, CHOCcO0aMU €€ 3ajaHus,
BBIUUCIIEHUSI ee uieHOB. (O3HakoMIIeHHE C
MOHATHEM npenena MOCJIEI0BATEIHHOCTH.
O3HaKkoMJIEHME  C  BBIUYUCIEHHEM  CYyMMY
OECKOHEYHOT0 YHCJIOBOTO psifa Ha TpuUMepe
BBIUUCIIEHUSI CYMMBbl OECKOHEYHO YOBIBAIOIIETO
r€OMETPUYECKON POTPECCUH.

Pemenne 3amau Ha npumeHeHue (HopMysibl
CYMMBI OECKOHEYHO yObIBaroniei
reOMETPHUECKON POTrPeCcCu.

YCTHBIN (ppoHTaNBHBIH) orpoc
BBITTOJIHEHHUE MTPAKTUYECKON pabOTHI
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O3HaKOMJICHHE C TTIOHSITHEM TTPOU3BOTHOM.

Nzyuenue " dbopmynupoBaHue ee
MEXaHHYECKOTO U TEeOMETPUYECKOT0 CMBICTA,
W3yYCHHUE aJTOpPUTMa BBIYHCIICHUS IMPOU3BOJIHOM
Ha TPUMEpE BBIYHUCIICHUS MTHOBEHHOW CKOPOCTH
U yrIoBoro Kod(p(UIMEHTa KacaTeNIbHOW B
o0rmemM BUJIC. YcBoenue MIPaBUI
muddepeHnmpoBanust  QPyHKIUHA, COCTABJICHHS
ypaBHEHMSI KacarelbHOW. 3yueHue Tteopem o
CBSI3W CBOMCTB (YHKIMM ¥  POU3BOJIHOM,
(bopMyIHpOBKa HX.

[IpoBenenne C MNOMOIIBIO  MPOU3BOIHOMN
UCCIeIoBaHus PYHKIIMH, 3aJaHHOU (HOPMYIIOH.

YcTaHOBIIEHHE CBS3M CBOMCTB (DYyHKIMH W
MIPOU3BOJTHOM IO UX TpaPuKaM.

[lpuMeHeHHe TPOW3BOAHON Ml PEUICHUs

3aga4 Ha HaXO0XICHUC HaI/I6OJII)IH€FO,
HaANMMCHBIICTO 3HaA4YCHUA n HaXO0XJICHU
9KCTpEMyMa.

YCTHBIN (ppoHTaNBHBI) orpoc
BBITTOJTHEHHUE MTPAKTHUECKON pabOThI

O3HakoMJIeHUE C TIOHATHEM HHTerpaiza u
nepBooOpa3zHoi. M3yuenue npaBusiia BHIYUCICHUS
nepBooOpa3zHoi u TeopeMbl HetoToHa-JleiioHuIa.

Pemienue 3amay Ha CBsI3b MEPBOOOPA3HON U €€
MIPOU3BOIHOM, BBIYHMCIICHHE TMEPBOOOPA3ZHON JUIs
TaHHOU (DYHKITUH.

Pemenne 3amay Ha npUMEHEHUE HWHTErpaia
JUIS  BBIYHMCICHUS  (U3MYECKUX BEIHYUH U
JIomaaei.

YCTHBIN (bpoHTaTBHBII) ompoc
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI

O3HakoOMJIEHHE C MPOCTEHIIMMU CBEIECHUSMU
0 KOPHSIX aJreOpanyeckux YPaBHEHUH,
MOHSATUSAMM HCCIIEIOBAHUSI YPABHEHUN U CHCTEM
YpaBHEHUM.

N3yuenue TEOPUH PaBHOCUIIBHOCTH
ypaBHEeHUN U ee npumeHeHusd. IloBropeHue
3allMCH  PEIICHMS CTaHIApTHBIX  YpaBHEHUH,
IpUEMOB  NpeoOpa3oBaHUS  ypaBHEHMH  JUIs
CBEJICHUS K CTAH/IAPTHOMY YPABHEHUIO.

YCTHBIN (ppoHTaNIBHBIIT) onpoc
BBINOJIHEHHUE [TPAKTUYECKON pabOThI

Pemienue palluOHAJIIbHBIX, HUPpPAlUOHAJIbHBIX,

II0Ka3aTCIIbHBIX u TpI/IFOHOMeTpI/ILIeCKI/Iﬁ
YPAaBHEHUH U CUCTEM.
Hcnons3oBaHne  CBOWCTB U rpaukoB

(GyHKUIMN 1715 pelieHus] ypaBHEHUI.

[ToBTOpEHHE OCHOBHBIX IPUEMOB pELICHUS
cucreM. PemieHune ypaBHEHMH C IPUMEHEHUEM
BCEX TMpPHUEMOB (pa3lIoKEHHUS Ha MHOXKHUTEIH,
BBEJICHUE HOBBIX HEM3BECTHBIX, IIOJCTAHOBKH,
rpadUyecKoro MeToza).

Pemenue cucreM ypaBHEHHH ¢ IPUMEHEHHUEM
paznmuuHbIX crmoco6oB. O3HAKOMIIEHHE C OOITUMU
BOIIPOCaMH peleHus HEPABEHCTB "
HCIOJIb30BaHNUE CBOWMCTB U TpapuKOB (PYHKIIHI
IIpY PELICHUM HEPaBEeHCTB. PellieHne HEpaBeHCTB

YCTHBIN (ppoHTaNBHBIH) oIpoc
BBITTOJIHEHHUE MTPAKTUYECKON pabOTHI
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1 CUCTCM HCPABCHCTB C MPUMCHCHUCM PA3JIMIHBIX
obmacTeit HayKu u MPaKTUKH.
WNuTtepnpeTupoBanue pe3yiabTaToB C  y4ETOM
peabHBIX OTPAHUYCHUH.

WN3yuenne  mpaBusl ~ KOMOMHATOPUKH U
MPUMEHEHHE TMpPU PEIICHUH KOMOMHATOPHBIX
3ajad.

Pemennie KOMOMHATOPHBIX 3allad METOJIOM
nepebopa Mo MpaBUIy YMHOKEHHS.

O3zHakoMJIeHHE c MOHITHSIMU
KOMOMHATOPHUKHU: PAa3MEIICHUSMU, COUYCTAHUSIMH,
nepecraHoBKaMu U dopMmylnaMu Uil UX
BeruncieHus. OObsCHEHWE W NPUMCHCHHE
dbopMynn  ans BBIUMCICHHMS  pa3MelIeHMs,
MEPECTAaHOBOK M COYETAHHUI MpPU PEUICHUU 3aj1ad.
Oznakomyenne ¢ OuHomoMm HproToHa U
TPEYroJIbHUKOM [Tackass. Pemenue
MPAKTUYECKHX 33/1a4 C MCIOIb30BAHUEM MOHITHIA
Y TIPaBUI KOMOMHATOPHUKH.

YCTHBIN (pponTaNBHBI) o1poc
BBITIOJIHEHUE MTPAKTHUECKON pabOThI

W3ydyeHne  KIaCCHUYECKOrO  OIpEAeIcHUs
BEPOSITHOCTEM, CBOMCTB BEPOSITHOCTH, TEOPEMBI O
CYMME€ BEPOATHOCTEM.

Paccmotpenue BeposiTHOCTEM COOBITHIA.

YCTHBIN (bpoHTaBHBII) ompoc
BBITIOJTHEHHUE MMPAKTUICCKOU PabOTHI

O3HaKoOMIJICHHE C MMpeaACTaBJICHUEM YHCJIIOBBIX
AAaHHBIX U UX XaPAKTCPUCTUKAMMU.

Pemenue IMPAaKTUYCCKUX 3aJla4 Ha 06pa60T1<y
YHCJIOBBIX JaHHBIX, BBIYMCJICHUC ux
XApaKTCPHUCTUK.

YCTHBIN (bpoHTaTBHBII) ompoc
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI

DopMynMpOBKa U NPUBENCHHUE OKA3ATEIbCTB
IIPU3HAKOB B3aUMHOTO PACIOJIOKEHHUS MPSAMBIX U
mIockocTel. PacniosHaBaHMe Ha deprekax |
MOZECNIAX  Pa3IuYHbIX  CIIy4acB  B3aWMHOI'O
pacnoyIOKEeHUs NpsIMBIX | IIJIOCKOCTEM,
apryMeHTUPOBaHUE CBOUX CYXKJICHUH.
@OopMyIMpPOBAaHHUE ONPEIACICHUM, IPU3HAKOB H
CBONMCTB TMAapaJUIC/IbHBIX M NEPHEHAUKYIIAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BbIlTOIHEHME  TOCTPOCHHUS  YIVIOB  MEXKIY
NpSAMBIMH, IPSAMONM W IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU I10 ONKMCAHUIO U PACIO3HABAHUE HUX
Ha MOJCIIAX.

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

N3ob6paxenue Ha pUCYHKax U
KOHCTPYMPOBAHHE Ha MOJEISAX MEPIEHANKYIISIPOB
n HAKJIOHHBIX K IIJIOCKOCTH, IpsAMBIX,

napajyieNIbHbIX — IJIOCKOCTEH,  YIJIOB  MEXIY
npsIMOM M TJIOCKOCTBIO M 00OOCHOBaHHE

HOCTPOCHUSL.
Pemenne 3a1a4 Ha BBIYMCIICHUEC
reOMETPUYECKUX BEJINYHUH. OnuceiBaHHe

YCTHBIN (ppoHTANIBHBII) onpoc
BBINOJIHEHUE [TPAKTUYECKON pabOThI
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paccTostHus OT TOYKM [0 IUIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEXIY CKPEIINBAIOIINMUCS
NPSIMBIMH, MEXIY MPOU3BOJIBHBIMH (pUTypaMu B
IIPOCTPAHCTBE.

DopMyJIMPOBAHUE U JTOKA3BIBAHUE OCHOBHBIX
TEOPEM O PACCTOSHHUAX (TEOPEM CYIIECTBOBAHMUS,
CBOICTBA).

H3o0paxenne Ha dYepTekax U  MOJEIAX
pacctosiHuss ¥ OOOCHOBAaHHE CBOUX CYXKICHUH.
[Ipumenenue Qopmya U TeopeM IUTAHUMETPHUH
JUIS peLlieHns 3a4a4.

O3HakoMJIEHHE C TOHATHEM NapaJIEIBHOIO
MPOEKTUPOBAHUS U €TI0 CBOMCTBAMH.

@opMyIMpPOBAHHE TEOPEMbl O  IUIOLIAIAU
OPTOTOHAJILHOM MPOEKIIUM MHOTOYT OJIbHUKA.

[Ipumenenue Tteopun s OOOCHOBAHUS
MOCTPOEHUI U BBIYUCIICHUH.

ApryMEHTHPOBAaHHE CBOMX CYXICHUH O
B3aMHOM  PACHOJIO)KEHUU IPOCTPAHCTBEHHBIX

dburyp.

YCTHBIN ((PpOHTATBHBII) OMPOC
BBINIOJTHEHUE MIPAKTHYECKOI paboThI

Omnucanve M XapakTEPUCTHKA Pa3IUYHBIX
BUJOB MHOIOTPAHHUKOB, MEPEUMUCICHUE HUX
3JIEMCHTOB U CBOMCTB.

N3o0pakeHune MHOT'OTPaHHUKOB n
BBITIOJIHEHUE TIOCTPOCHUS Ha HM300pKEHUSIX U
MOJIEISIX MHOTOTPAHHUKOB.

BrprunciieHne JIMHENHBIX AJIEMEHTOB U YIJIOB B

MIPOCTPAHCTBEHHBIX KOH(UTYpaIusix,
apryMeHTHPOBaHUE CBOUX CYXKJICHUM.
XapakTepucTuka U  HU300pa)KeHHEe  CEYCHHs,
pa3BepTKH MHOTOTPaHHUKOB, BBIYHCIICHHE

IJI0IIAeH TOBEPXHOCTEN.

[Toctpoenne mnpocTelmnx ceueHul Kyoa,
npu3Mbl, nupamuisl. Ilpumenenue (akToB u
CBeCHUN u3 IIaHuMeTpuu. O3HaKOMJIEHHE C
BHJAMU CUMMETpUN B IIPOCTPAHCTBE,
dbopmynupoBaHuEe OMpENEICHUNH U  CBOMWCTB.
XapakTepucTUKa CHUMMETPUM Tl BpallleHUus H
MHOTOTPaHHUKOB.

[IpumeHeHHe  CBOWCTB  CHUMMETPUM  IIpU
peuienuu 3ana4. Mcnonabp3oBanue npruoOpeTeHHBIX
3HAaHUWA JUIsl MCCIEAOBAaHHUA M MOJCIHNPOBAHUS
HECJOXKHBIX 3a1ad. l3o0pakeHue OCHOBHBIX
MHOTOTPaHHUKOB U BBIIIOJHEHUE PUCYHKOB IIO
YCJIOBHSIM 33]1a4.

YCTHBIN (ppoHTaNIBHBIIT)
BBINOJIHEHHUE [TPAKTUYECKON pabOThI

OIpoc

O3HakoMJIeHUE C BHUAAMH TeJ BpalleHUs,
dhopmyTupoBaHUE X ONPEAEIICHUN U CBOWCTB.

DopMyIMPOBAHUE TEOPEM O CEUYECHUM LIapa
IJIOCKOCTBIO TUIOCKOCTH, KacaTelbHOMU K cdepe.

XapakTepuctuka W H300pakeHHe  Tel
BpAalllCHUSI, UX pa3BEpTKH, cedyeHud. PemeHue
3a7a4 Ha TIIOCTPOEHHUE CEUYCHHM, BBIUHMCIICHUE

YCTHBIN (PpOHTANBHBIH) OITpoC
BBINTOJTHEHHUE MTPAKTHYECKON paOOTHI

46




JUIHH, paccTosHUM, YIJIOB, TUIOIIAICH.
[IpoBenenune noka3zaTeNbHBIX PACCYXACHUU TPHU
peleHnuu 3a7ad4. IIpumeHeHue CBONCTB
CUMMETPUM TIPU pEUIeHUM 3aJad Ha  Tena
BpameHus, KoMOuHanuio Ten. M3o0pakeHue
OCHOBHBIX KPYIJIBIX T€Jl U BBINOJHEHUE PUCYHKA
110 YCIOBUIO 3aJa4H.

O3HakoMJI€eHHE C IMOHATUAMM IUIOIIAAM M
00bEMa, akCHMOMaMH M CBOMCTBaMH. Pemrenue
3aJa4 Ha BBIYKMCJICHHE TUIOMIAAEH MIOCKUX (DUTYD
C TPUMEHEHHEM COOTBETCTBYIOIIMX (opMyn u
¢dakTOoB W3 IMIaHMMETpuu. V3ydeHwe TeopeM O
BBIYHUCJICHHUU O6’béMOB HpOCTpaHCTBeHHBIX TCII,
pelieHre  3agad  HAa  [PUMEHEHHEe  (opmyI
BBIUUCIICHUS 00bEMOB. M3ydenue dopmyn s
BBIYHCIIEHHS Iomanein MOBEPXHOCTEH
MHOFOFpaHHI/IKOB nu TCJI BpaHleHI/Iil.
O3HaKOMIJIEHHE C METOAOM BBIYMCIECHHS IIIOIIAIH
noBepxHoctd  chepol. Pemrenune 3amauy Ha
BBIYHUCIIEHUE IoLanein IIOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEIL.

YCTHBIN (bpoHTaTBHBII) ompoc
BBITIOJTHEHHE MMPAKTUIECKON PabOThI

O3HakoMJIEeHME C  IOHATHEM  BEKTOpA.
W3ydyeHue nexkapToBOM CHCTEMbl KOOpPAMHAT B
IIPOCTPAHCTBE,  IIOCTPOEHHE IO  3aJaHHBIM
KOOpJMHATaM TOYEK U IJIOCKOCTEH, HaXOXKICHUE
KoopauHaT Touek. HaxoxkneHue ypaBHEHMM
OKpPY>KHOCTH, C(ephl, IUIOCKOCTH. Bpramcienue
paccTOsSHUN MeXAy TOuKamu. M3yueHue cBOICTB
BEKTOPHBIX  BEJIMYMH, MPaBWI  PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, NMPaBUJI
HaXO0XACHUS KOOpAHHAT BEKTOpa B
IIPOCTPAHCTBE, NMpaBUI ACUCTBUI C BEKTOpamH,
3aJlaHHBIMU KoopauHaTtaMmu. [IpuMenenue teopun
IIpY PELICHUM 3a/ad Ha JIEHCTBUSA C BEKTOPaMH.
N3ydyeHue ckaasipHOro MpPOM3BEIEHUS BEKTOPOB,
BEKTOPHOE YypaBHEHUE MPSIMOW M IIJIOCKOCTH.
[IpumeneHue TeopuM IpH pEIIEHUU 3a7ady Ha
NEUCTBUSL ¢ BEKTOpPAaMHU, KOOPAMHATHBIA METOJ,
MIPUMEHEHHUE BEKTOPOB ISl BHIYUCICHUS BETMYMH
yIIoB M paccrossHUM.  O3HaKOMJIEHHE ¢
JI0Ka3aTeIbCTBAMU  TEOPEM  CTEPEOMETPUU U
B3aMHOM DAaCIIOJIO)KEHUH IPSIMBIX U IIOCKOCTEH
C MCTI0JIb30BaHHEM BEKTOPOB.

YCTHBIN (dbpoHTaTBHBII) ompoc
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI
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®opMBI M MeTOAbI KOHTPOJISI M OLEHKH Ppe3yJbTATOB OOy4eHUs] [JOJKHBI IO3BOJISITH MPOBEPATH Yy

00y4yauuxcsi He TOJbKO

c¢()OpMHPOBAHHOCTDH NPEAMETHBIX Pe3yJIbTATOB, HO U Pa3BUTHE JMYHOCTHBIX U MeTanpeIMeTHbIX Pe3y/JbTATOB 00y4YeHHUsl.

Pe3syabTaTsl

OcHOBHbBIE IOKA3aTeJIH OLICHKHU pe3yJibTaTa

®opMbI M METOAbI KOHTPOJIS U

(JIMYHOCTHBIE M MeTalnpeIMeTHbIe) OLICHKH

JINYHOCTHBIE Pe3yJIbTAThI
JINYHOCTHBIE! - IPOSIBJIEHUE I'PAXKAAHCTBEHHOCTH, IaTPUOTU3MA,; WuTepniperanyst  pe3yJabTaToOB
c(OPMHPOBAHHOCTH TPEACTABICHUN O MaTeMaTUKE Kak | - 3SHAHWE HCTOPUH CBOEH CTpaHBI; HaOMIONCHUH 3a JEATEIbHOCTBIO
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
IIOHUMAaHHWE 3HAYUMOCTM MATEMATHKW Ui HAY4YHO- | - IPOSBICHHE YBAXKECHMS K HAUUMOHAIBHBIM M KYJIBTYPHBIM | IPOTPaMMBbI
TEXHUYECKOT O porpecca, c(OPMHUPOBAHHOCTD | TPAJULMIM Hapo10B 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

OTBCUAIOLICTO COBPEMCHHLIM pCaJIusAM;
- IIPOsSIBJICHUC O6H.I€CTB€HHOFO CO3HaHMH,

HAOIIOAECHUN 3a JIESITEILHOCTLIO

oOydaromierocss B Mpolecce
- BOCIIMTAHHOCTH U TAKTUYHOCTD, o
. ., | OCBOEHHMS o0pa3oBaTenbHOI
- IEMOHCTpAIUS TOTOBHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOM
MpOrpaMMBEI.
JEeSITeITbHOCTH
- pa3BuUTHE JIOTHYECKOTO MBILIEHUS, | - BBIOOP W TNPUMEHEHHE METOJOB U CIIOCOOOB pELICHHUs
IMPOCTPAHCTBCHHOTI'O B006pa)KCHI/I$[, AITOPUTMHUYCCKOU HpO(beCCI/IOHaJ'II)HI)IX 3a1a4
KyIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha OBHE
YARIYPRL  XP N YPOBHE, WuTepniperanst  pe3yabTaToB
HeoOXomumMoM  Juisi  Oyaymied  mpodecCuOoHaIbHOM .
HaOJI0ICHUH 32 JIeSTeNbHOCThIO
NeSTeNbHOCTH, JJI1 TPOAODKeHUS 00pa3oBaHUS W
oOywaromerocss B mpolecce
camMmo00pa3oBaHus, o
OCBOCHMS o0pa3oBaTenbHOI
- OBJIQJICHWE MATEeMAaTHYECKUMHU 3HAHUSAMU U YMEHUSIMH, DOFDAMMEL
HeO6XOJII/IMI)IMI/I B IIOBCCOHCBHOM XU3HU, AJIA OCBOCHUA porp
VYcnemHoe MIPOXOKJICHUE

CMEXHBIX  €CTECTBEHHO-HAay4YHBIX  JUCLUUIUIMH |
JTUCIUTUIAH TIPO(ECCHOHANBHOTO NUKJIIA, IS TIOTydeHUS
oOpa3zoBaHMs B 00JacTAX, HE TPEOYIOIUX YIriIyOJIeHHOM
MaTeMaTHYECKOH MOATOTOBKH;

- TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHMIO, B TOM

y4eOHOM MPaKTUKU.
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YHCIIe CaMO0Opa30BaHMI0, HA TIPOTSHKEHUH BCEH JKU3HH;
CO3HATEIHHOE OTHOIIICHUE K HEIIPEPBIBHOMY
00pa3oBaHUIO KaK YCJIOBHUIO YCIICIIHOM
po(heCCHOHATBHON U OOLIECTBEHHOW JIESITEIbHOCTH.

— TOTOBHOCTH K KOJUIEKTUBHOHN paboTe, COTPYAHUUYECTBY
CO CBEpCTHHKaMH B 0Opa30BaTeNbHOW, OOIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIEIOBATEILCKOM, IMPOCKTHOW H
JIPYrUX BUAAX JEATEIBHOCTH

- B3auMoJeicTBue ¢ OOydyarolMMHUCS, NPEnojaBaTels MU U
MacTepaMu B X0OJI€ 00yUYEeHMUS;

- COTPYIHUYECTBO CO CBEPCTHUKAMM U MPENOAABATENIIMHU MIPU
BBIIIOJTHEHUH PA3JIM4YHOIO PO/ia AESTEIbHOCTH

YenemHoe HPOXOXKJICHHE
y4eOHOW MPaKTUKU.

Yuyactue B KOJUIGKTUBHBIX
MEPOTPUATHSIX, TPOBOJIUMBIX Ha
Pa3IHYHBIX YPOBHSIX

-OTHOIIIEHUE K TPO(ECCUOHATBLHOW IEATCIIBHOCTH Kak
BO3MOYKHOCTH  y4acTHsi B DPCUICHUH  JIMYHBIX,
OOIIECTBEHHBIX, TOCYAPCTBCHHBIX, OONICHAIIMOHAIBHBIX
poOJeM.

- I[CMOHCTpaHI/ISI JKCIIaHUA y‘II/ITI)CFI;

- CO3HATEIILHOE OTHOIIEHHE K MPOJOJDKCHHIO 00pa3OBaHMs B
BVY3e

- JIEMOHCTpaIlUs HHTepeca K Oyayiei npodeccun;

3aHATHS 1O
JUACIUILINHAM
VYyeOHas mpakTUKa

NuauBuayanbHbIE TPOESKTHI

Cli€uaJIbHbBIM

METAlIPpEAMETHBIC PE3YJIbTAaThbl

—YMCHHC CaMOCTOATCIBHO OIIpCACIIATH oeian
JACATCIIBHOCTH MW COCTaBJIATH IIJIaHbI JACATCIBbHOCTH,
CaMOCTOATCIIBHO OCYLICCTBJIATb, KOHTPOJHUPOBATE U
KOPPECKTHUPOBATH  ACATCIIbHOCTD, HCIIOJIb30BaTh BCC

BO3MOJKHBIE PECYpCBl I JOCTHXKEHMS IOCTaBIEHHBIX
Lesiell U peanu3aly IUIaHOB JIeATENIbHOCTH; BbIOMPATh
YCIEUIHbIE CTPATETMH B PA3IIMYHBIX CUTYALHSX;
-LEJICYCTPEMIICHHOCTh B IIOMCKAaX U MPUHATUU PELLICHUM,
CO00pa3UTEIBHOCTD u WHTYHLINS, Pa3BUTOCTh
IIPOCTPAHCTBEHHBIX  IPEICTaBICHUMN; CIIOCOOHOCTb
BOCIIPUHUMATB KPACOTY M TAPMOHMIO MHUpa.

- OpraHM3aIys CaMOCTOSTENbHBIX 3aHATUN B XOJE€ WU3YUYCHHUS
00111€00pa30BaTeNIbHBIX TUCIUILINH,

- YMEHHUE IJIAHUPOBATh COOCTBEHHYIO JIEATEIbHOCTB;

- OCYIIECTBJIEHHE KOHTPOJS M KOPPEKTUPOBKU CBOEH
NeSTeTbHOCTH;

- HCHOJIb30BaHUE PA3IMYHBIX PECYPCOB ISl JOCTHXKEHHS
MOCTABJICHHBIX L€

KoHTposb rpaduka BeIMOTHEHUS
VHIUBUYAJIBHOMN MIPOEKTHOMN
paboThI 00y4YArOIIETOCs

— BIJIQJICHUE S3BIKOBBIMU CPEJCTBAMHU: YMEHHE SCHO, | - IEMOHCTpAIUs KOMMYHUKATUBHBIX CIIOCOOHOCTEH; Habmonenue 3a POJIBIO
JOTUYHO W TOYHO WU3JaraTh CBOK TOYKY 3pEHHs, | - yMEHHE BECTH MJHAlOT, YYUTHIBas TO3HIMIO JAPYruX | oOydaromerocss B TPYIIIE;
HCIIOJIB30BAaTh AACKBATHLIC A3BIKOBBIC CPCICTBA. YUYaCTHHUKOB JCATCIbHOCTH, HOpT(bO.]'II/IO

- YMEHHE pa3pelnuTh KOHQINKTHYIO CUTYaIIUIO
— BJAQJCHWEC HaBbIKAMH TI03HABATEIBHON, Yy4eOHO- | - IEMOHCTpAIUs CIIOCOOHOCTEN K yueOHO-uccnenoBaTenbckoi | CeMuHapbl
HCCIEAOBATEIbCKOM M TPOEKTHOW  JIEATEIbHOCTH, | U IPOCKTHOM JIEATEIbHOCTH; Hayuno-npaktuueckue
HaBbIKaMMU  Pa3pCIICHHA HpO6J’IeM; CHOCOOHOCTE H | - HCIIOJIB30BaHUC Pa3INYHBIX METOA0B PEIICHUA KOH(bepeHHI/II/I
TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB | MPaKTUYECKHX 3aJ1a4y KoHkypchl
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pelIeHns MPAaKTUYECKUX 3a7a4, IPUMEHEHHIO PA3JINYHBIX
METO/IOB IT03HAHUS;

BJIaJICHHE HABBIKAMU IIO3HABATEIBHON pEeQIIEKCHU Kak
OCO3HAHUSl COBEPIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, IPAHHUL CBOETO
3HaHUS U HE3HAHWs, HOBBIX IMO3HABATEJIBHBIX 3aJa4 U
CPEICTB JJIsl UX JOCTHUKEHHUSI.

Onumnuagsl

—TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHON
MH(POPMaLMOHHO-T103HABaTEIbHON JeSITeIbHOCTH,
BKJIIOYass YMEHHME OPHEHTHUPOBATbCS B  Pa3IUYHbIX
UCTOYHHUKAX HH(OpMaIMK, KPUTHYECKH OLEHUBATH U
UHTEPIPETUPOBATh MHPOPMALMIO, MOJIy4aeMyl U3
Pa3IUYHbIX UCTOYHUKOB.

- 3¢ eKTUBHBIN OUCK HEOOXOIUMON HH(pOpMAaIHH;

- HUCIOJIb30BaHUE pPA3JIMYHBIX WCTOYHUKOB HH(OpMAIHH,
BKJTIOYAst SJIEKTPOHHBIE;

-IEMOHCTPALHSI CIIOCOOHOCTH CaMOCTOSITEIIEHO MCIIOIb30BaTh
HEOOXOUMYIO UHPOPMALINIO ISt BBITTOJTHEHHS
MIOCTABJICHHBIX Y4eOHBIX 3a/1a4;

[ToaroroBka pedeparos,
JIOKJIAJIOB, UCTIOJIb30BaHUE
3JIEKTPOHHBIX HCTOYHUKOB.

HaOnromenne 3a  HaBBIKAMH
paboThl B I00aTbHBIX,
KOPIIOPATHUBHBIX M JIOKAIBHBIX
WHGOPMAIIMOHHBIX CETSX.
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OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

IIpunoxenne 1

YcnemHoe ocBoeHNe y4eOHOM AUCHUILTMHBI MaTeMaTHKa MpernoiaraeT akTuBHOE, TBOPUECKOE

ydacTtuce 06yqafomer0051 Ha BCCX 3Tallax €ro OCBOCHHA ITYTEM HHaHOMepHOﬁ, CHCTEMaTHUYECKOI

pa6OTBI. B npenoaaBaHWM HCIIOJB3YIOTCA JICKIMOHHBIE W IIPAKTHYCCKHE q)OpMI)I IIPOBCACHUA

SaHHTHﬁ, I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaI_II/IOHHI)Ie TEXHOJIOTHH, UTPOBBIC TEXHOJIOTHH.

AKTHBHBIE H HHTEPAKTHUBHLIC (l)OprI NnpoBeaACHUSA 3aHATHIA

Cemectp Bun 3ansaTus Tema Hcnons3yemele Komnyectso
aKTUBHBIE U 4acoB
MHTEPAaKTUBHbIE
dhopmbl
1 [Ipaktnueckoe | Tema 4.11 Buxkropuna «Becenas 2
3aHATHE Pemenne 3agad. OCHOBBI | TPUTOHOMETPUS»
TPUTOHOMETPHH.
Tpuronomerpuueckue
byHKINM
1 [Ipaktuueckoe | Tema 7.15 MaremaTtuueckas 2
3aHATHE Komb6unanuu urpa «OcHOBHBIE
MHOTOTPAaHHUKOB M T€J | IOHATUA O Telax MU
BpallleHus MIOBEPXHOCTAX
BpalLCHUs»
1 [Ipaktunueckoe | Tema 7.3 Keiic- 3ansatue «Ky06 2
3aHsTHE [Tapamnenenunen, KyO. | U ero H300paxeHUE
Ceuenne KyOa,
napajuiejenumnesa
2 [IpakTnueckoe | Tema 9.5 MaremaTtuueckas 2
3aHATHE CreneHu W KOpHH. | UTpa «CBoiicTBa
CrenenHas GyHKUIUSA CTEIICHU c
paroHaIbHBIMU
IIOKA3aTeIsIMI
2 [Ipaktuueckoe | Tema 10.2 Maremaruueckas 2
3aHSTHE Pemenne nokaszareiabHbIX | UTpa «Pemenue
YpaBHEHUH U HEPABEHCTB | CUCTEM
MIOKa3aTeNbHbIX
YpaBHEHUI
2 IIpaktnueckoe | Tema 10.3 Maremaruyeckas 2
3aHATHE Cucremsl urpa «Pemrenne
MIOKa3aTeNbHbIX CUCTEM
ypaBHEHUI MOKa3aTeIbHbBIX
YPaBHEHUI)
2 [Ipaktnueckoe | Tema 11.1 Maremaruueckas 2
3aHSTHE Jlorapupm yucia. | urpa «Jlorapupmen»
HecaTnansbiit u
HaTypaJabHbIN
Jorapu@msl, YUCIIO €
Hroro 14
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