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1. MACHIOPT PABOYEM IMPOT'PAMMBI YYEEHOI'O ITPEJIMETA
OVIL03 MATEMATHUKA

1.1. Ob6sacTb NpUMEHEHUs IPOrPaAMMbI

[Iporpamma  obGmieoOpazoBaTenbHOro  yueOHoro  mpeamera  OVYILO3
Marematuka npeaHazHadeHa s uzydeHuss Marematuku B HOY I10 «Hanoroseri
KOJUIEIK», PpPealn3ylomero o0pa3oBaTeNbHYI0 MPOrpaMMy CpPEIHEro OO0IIero
oOpa3oBaHus B IIpe/iesiax OCBOCHUS OCHOBHOM MpodeccuoHanbHoil 00pa3oBaTeabHON
nporpamMmmbl CIIO Ha 06a3ze OCHOBHOrO oOIIero oOpa3oBaHHs TPU MOATOTOBKE
cneruanuctoB [IIICC3 no cneunansuoctu 38.02.03 OnepanioHHas AesTENbHOCTD B
JIOTUCTHKE.

1.2. Mecto Yy4eOHOro mpeaMera B CTPYKType oOpa3oBaTejibHOI
NMporpamMmabl

VYueoOnniii mpeamer OVYIL.03 Marematuka sBiseTcss Y4eOHBIM TNPEIMETOM
oOs3aTenbHOM TpenMeTHOM oOnactu «Marematuka u  uHpopmarukay DI'OC
CpeaHero oo01Iero 0opa3oBaHusl.

B crpykrype obpazoBarensHoit mporpammbl [IIICC3 mpeamer BXOAUT B
0011e00pa3oBaTeIbHBIN UK, ABISAETCS 00s3aTENIbHBIM YU€OHBIM MPEIMETOM.

1.3. Hean u 3agaum y4eOHOro mpeaMera — TPeOOBaAHUSA K pe3yjabTaTam
ocBoeHus npeamera’

Lenu yuebHOrO npeamera:

- (hopmupoBaHUE LIEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUN (UHCIIO, BEJIMUMHA,
reoMeTrpuieckas (urypa, nepemMeHHasi, BEpOATHOCTh, QYHKIUS), 00eCIeynBaOIINX
IPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh  MaTEeMaTHYECKOro  0Opa3oBaHUS
oOydJarommxcs;

- TMOJBEJeHNE 00YyYaloUIMXcsi Ha JOCTYIMHOM JUISi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMaTUKU U OKPYXKAIOIIET0 MHpa, MOHUMAaHWE MaTeMaTHKH Kak
Y4acTH OOIIeH KyJIbTyphl YeTOBEYECTRA;

- Pa3BUTHE HMHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydYarommxcs,
MO3HABATEILHON  AKTUBHOCTH,  HMCCJIEJAOBATEIbCKUX  YMEHUH, KPUTUYHOCTU
MBIIIJICHUS, UHTEPECca K U3YYCHHUIO MAaTEMAaTUKH;

- dopmupoBaHre (YHKIIMOHATHHOW MATEMaTHYECKOW T'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTeMaTUYECKUE ACTIEKThl B PEAIBbHBIX KU3HEHHBIX CUTYAIUSAX U MPU
M3YYCHUHW JAPYTUX JAUCIUIUINH, TMPOSBICHUS 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX HA SI3bIKE MAaTEMATHKH M CO3/1aBaTh MATEMAaTHYECKHE MOJIEIH,
MPUMEHSITh OCBOEHHBI MaTeMaTWYeCKWH ammapaTr Uil pPeIIeHHus MPaKTHUKO-
OpPUEHTUPOBAHHBIX 3amady, 3amaqy npodeccruoHaIbLHOM TeSITETbHOCTH,
WHTEPIPETUPOBATH U OIICHUBATH MOJyYCHHBIE PE3YIbTATHI.

AKTyaapHOCTH Y4EOHOTO MpeMeTa:
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npouIIbHAass COCTABISIIONIAs MOXKET OBITh WCIOJB30BaHA B JOMOJTHUTEIBHOM
npodeCCUOHALHOM O0pa30BaHUM U JJIsl YCTAHOBJICHUSI MEXMPEIMETHBIX CBS3EH,
T.K. Tpo(prIIbHAS HAMTPABICHHOCTH O0ECIIEYNBACTCS TEMATHKON 3aHATHH.

OcBoenne comepkanusi yueOHoro mnpeamera OVYIL0O3  Marematuka
o0OecrieynBaeT  JOCTHIKEHHE  OOy4aloIMXCS  CICAYIOIHUX  pe3yJbTaToOB U
YHHMBEPCAJbHBIX Y4eOHBIX 1eHCTBHH:

- muaHOCTHBIX (JIP):

- FOTOBHOCTH K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

- TOTOBHOCTh K aKTHUBHOM JESITENbHOCTH TEXHOJOTHYECKON M COLMaIbHOU
HAIpPaBJIIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBITMOJHATH TaKYIO J€ATEIbHOCTD;

- HIHTEpeC K pa3iIudHbIM chepam npodeccuoHaIbHOM 1esTebHOCTH/

- TOTOBHOCTh u CIOCOOHOCTH K 00pa30BaHUIO
¥ caM000Pa30BaHUIO HA MPOTSKEHUU BCEH JKU3HU

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHUAJOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

- c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MMOBECHUS;

- CHOCOOHOCTH OIICHMBATh CHUTYallMI0O W TPUHUMATH OCO3HAHHBIE pPEIICHMUS,
OpPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHUE JIMYHOTO BKJIaJ|a B TOCTPOCHUE YCTOMYUBOTO OYAYIIErO;

- OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAUTENSIM U (UJIU) IPYTUM YJIEHaM CEMBH,
CO37IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHUS [IEHHOCTEHW CEMEHHOMN KU3HU
B COOTBETCTBHH C TPAAUIUSAMU Hapo10B Poccuu;

[IEHHOCTH HAyYHOT'O TMO3HAHUSA: OCO3HAHUE IEHHOCTH HAy4YHOW JESTEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh TPOEKTHYI0 M UCCIENOBATEIbCKYIO JESITEIbHOCTD
UHAUBUAYAIBHO U B TPYMIIE

- DCTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas OSCTETUKY ObITa, HAYYHOTO H
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/AA U OOIIECTBEHHBIX OTHOIICHHI;

- CHOCOOHOCTH BOCHPHMHHMMATH pa3iWYHbIE BHUABI MCKYCCTBA, TPaJULUU MU

TBOPYECTBO CBOETO
U IPYTUX HApOJOB, OLIYIIATh SMOIMOHAIBLHOE BO3JECHCTBUE UCKYCCTBA;

- yOEXKICHHOCTh B 3HAUYMMOCTHU JIS JIMYHOCTHU
1 0o0IIecTBa OTEYECTBEHHOTO W MHPOBOTO HMCKYCCTBA, dTHHYCCKHX KYJIbTYPHBIX
TpaJuIUn

¥ HapOJIHOTO TBOPYECTBA
- TPaXITAHCKOTO BOCIUTAHMS: TIPUHATHE TPAJUIMOHHBIX HAIMOHAJIBHBIX,
00IIEYEeTOBEYECKUX T'YMaHHUCTUYECKHUX
U JICMOKPATHYECKUX IIEHHOCTEHH;

-TaTPUOTHYECCKOTO BOCTTUTAHUS

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U
NPUPOJHOMY  HACJICJUIO, IAMSATHUKAM, TpaaulusM  HapojgoB  Poccuwu,
JIOCTHKEeHUIM Poccuu B Hayke, HICKYyCCTBE, CIIOPTE, TEXHOJIOTHIX U TPYIE;
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- AKTUBHOE HEIPUATHUE ACHUCTBUM, IPUHOCAIIUX BPEl OKPYKAIOLIEN CpeLe;

- yYMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHYECKUE TOCIECTBUS
NPEANPUHUMAEMBIX TEUCTBUN, IPEAOTBPALLATH UX;

- paCUIUpPEHUE ONBITA AEATEIBHOCTH KOJIOTUUECKON HAPABIEHHOCTH;

- iesieBbix opueHTUpoB (L1O):
O 1 I'pazxknanckoe BOCIUTAHUE
oo 1.1 OCO3HaHHO  BBIPAXKAIOLIMA  CBOKD  POCCUHCKYI0  TPaXKIAHCKYIO
MPUHAJICKHOCTh (UJIGHTUYHOCTh) B TMOJHMKYJIBTYPHOM, MHOTOHAIIMOHAJIBHOM H
MHOTOKOH()E€CCHOHAIBHOM POCCUUCKOM OOIIIECTBE, B MUPOBOM COOOIIIECTRE.
IO 1.2 Co3Harouuii CBO€ €IMHCTBO ¢ HApOIOM Poccuu Kak HCTOYHUKOM BIIACTH
U CyOBEKTOM TBHICAUYETIETHEH POCCHUIMCKON TOCyJapCTBEHHOCTH, ¢ Poccuiickum
roCyJapCTBOM, OTBETCTBEHHOCTh 3a €Tr0 pa3BUTHE B HACTOSIIEM U OyIaylIeM Ha
OCHOBE MCTOPHUUYECKOTO MPOCBEIICHUS, POCCUUCKOTO HAIIMOHATBHOTO UCTOPUYECKOTO
CO3HaHU4.
IO 1.3 [TposiBnsitominii rpak AaHCKO-ATPUOTUYECKYIO MO3UIMI0, TOTOBHOCTh K
3ammTe POMWHBI, CMOCOOHBIM apryMEHTUPOBAHHO OTCTaWBATh CYBEPEHUTET W
NOCTOMHCTBO Hapoaa Poccun u Poccuiickoro rocygapcrsa, COXpaHsATh U 3aILUIIATH
UCTOPUYECKYIO MPABIY.
o 1.4 OpHeHTUPOBAaHHBIN HAa aKTMBHOE TPAXKIAHCKOE y4acTHE B COLMAIBHO-
MOJIMTUYECKUX TPOIIECCaX HAa OCHOBE YBAXKEHUS 3aKOHA U IPABOINOpPAJKA, MpaB U
CB00O]T COTpak/IaH.
IO 1.5 OcCOo3HaHHO ®  JICSITENBHO  BBIPAKAWOIIUK  HENpUATHE  JIIOOOM
TUCKPUMHMHAIIUM 1O COUUAIBHBIM, HAIMOHAIBHBIM, PAaCOBBIM, PEIUTHO3HBIM
IpU3HaKaMm, MPOSIBJICHUI AKCTPEMU3MA, TeppopuU3Ma, KOppYMIIUH,
AHTUTOCYJAPCTBEHHOU /1€ TEIbHOCTH.
O 1.6 OO0mamaromuit OIBITOM rpak 1aHCKOM COLIMAJILHO 3HAYNMOU
NEATeILHOCTH (B CTYJIEHUYECKOM CaMOYIIPaBICHHH, J0OPOBOIBYCCKOM IBHIKCHHH,
NpEANPUHUMATENIBCKON JIESTEIbHOCTH, SKOJOTHMYECKUX, BOCHHO-TTATPUOTHYECKUX U
1p. OOBEIMHEHMSX, aKIUAX, TporpaMMax
O 2 IlaTpuoTHyecKoe BOCIMTAHHE
o 2.1 Oco3Hatouuii CBOIO HAIMOHAIBHYIO, ATHUYECKYIO NPUHAIJICKHOCTD,
JEMOHCTPUPYIOIIUN TMPUBEPKEHHOCTh K POJHOM KYJIbType, JIO00Bb K CBOEMY
Hapony.

0o 2.2 Co3Haromdii  OPUYACTHOCTh K MHOTOHAIIMOHAIBHOMY  Hapoay
Poccuiickoit @enepanuu, OTedecTBY, 00MEPOCCHICKYIO HACHTUYHOCTb.
o 2.3 [IposiBnsOmMN AeATEIBHOE HEHHOCTHOE OTHOIIEHHWE K UCTOPUUYECKOMY

U KyJbTYpHOMY HAcCJEIHWI0 CBOETO W JPYyruX HapoJoB Poccum, ux TpaauIusim,
Mpa3gHUKaM.

IO 2.4 [IposiBisitomnid  yBa’k€HUE K COOTCYECTBEHHUKAM, IPOKHBAIOIIUM 3a
pyoexoM, TOMACPKUBAIONIMA WX MpaBa, 3allUTy WX HHTEPECOB B COXpPAaHCHHUU
00IIIEPOCCUNCKON NICHTUIHOCTH.

IO 3 /IlyxoBHO-HpPAaBCTBEHHOE BOCIIMTAHUE



o 3.1 IIpossnsrommi IIPUBEPKEHHOCTD TpaaULIMOHHBIM JIYXOBHO-
HPaBCTBEHHbIM  LIEHHOCTSIM,  KyJbType  HapogoB  Poccum ¢ yuérom
MHPOBO33PEHYECKOT0, HAITMOHAIBHOTO, KOH()ECCHOHATIBHOTO CAMOOIPEIEIEHUS.

oo 3.2 [IposBistrolni yBa)KEHUE K )KU3HU U JOCTOUHCTBY Ka)IOr'0 YEJIOBEKA,
CB00OJIE MHPOBO33PEHUECKOTO BBIOOpa M CaMOOMPENCNICHUs, K MPEACTaBUTEISIM
Pa3IUYHBIX STHUYECKUX TPYII, TPAAUIMOHHBIX peaurud HapoaoB Poccuu, ux
HallMOHAJIbBHOMY JOCTOMHCTBY M PEJIUTHO3HBIM YYBCTBAM C Y4YETOM COOJIOJEHUS
KOHCTUTYLIMOHHBIX MPaB U CBOOO]I BCEX TpaXaaH.

o 3.3 [loHnMaronii M JEATEIbHO BBIPAXKAKOIINWKA NOHUMAHHWE LEHHOCTH
MEXHAI[MOHAIBHOTO, MEXPEJTUTHO3HOTO COIJIACHs], CIIOCOOHBIM BECTH JUANOT C
JIOJIbMU Pa3HBIX HAIIMOHAJIBHOCTEH M BEPOMCIOBENAHUN, HAXOAUTh OOIIME LU U
COTPYIHHUYATH JJISl UX JOCTUKEHUSI.

o 3.4 OpueHTUPOBaHHBINI HAa CO3/aHUME YCTOMYMBOM CEMbU Ha OCHOBE
POCCUMCKUX TPAJUIIMOHHBIX CEMEHHBIX LIEHHOCTEH, POXKACHUE U BOCHHUTAHUE JIeTel
U TIPUHSTHE POJUTEITHCKONW OTBETCTBEHHOCTH.

o 3.5 Ob6nanarouuii chOPMUPOBAHHBIMU TPEJCTABICHUSAMU O I[ICHHOCTH U
3HAYEHUU B OTEUYECTBEHHOW M MHUPOBOU KYJIBTYpE SI3BIKOB M JUTEPATYPhl HAPOJIOB
Poccun.

IO 4 IcreTnYecKoe BOCIUTAHHE

O 4.1 Breipaxaromuii moHUMaHHE IIEHHOCTH OTEYECTBEHHOTO W MHPOBOTO
UCKYCCTBA, POCCUHUCKOTO U MUPOBOT'O XYA0KECTBEHHOT'O HACTIEIMSI.
HO 4.2 [IposBnsitonuii  BOCOPUMMYMBOCTh K pa3HbIM BHJAM HCKYCCTBa,

NOHUMAaHHUE SMOILMOHAIIBHOTO BO3JIEMCTBUSI UCKYCCTBA, €r0 BIMSHUSA Ha JYLIEBHOE
COCTOSIHME Y TTOBEJCHUE JIFOJIEN, YMEIOIIUN KPUTHUECKN OLIEHUBATh 3TO BIUSHHUE.

o 4.3 [IposiBnsAromMi MOHUMaHUE XYAOKECTBEHHOM KYJBTYpPhl KaK CpEICTBA
KOMMYHUKAallUM ¥ CaMOBBID&KEHHS B COBPEMEHHOM OOIIECTBE, 3HAYCHUE
HPABCTBEHHBIX HOPM, LIEHHOCTEW, TPAAUILIMKA B UCKYCCTBE.

IO 4.4 OpUeHTUPOBAHHBIII Ha OCO3HAHHOE TBOPYECKOE CaMOBBIPAKEHUE,
peanu3anuio  TBOPYECKUX  CIIOCOOHOCTEW, Ha ACTETHYECKOEe O0O0YyCTpOWCTBO
coOCTBEHHOTO ObITa, MPO(PECCHOHATBLHOMN CPE/IbI.

O 6 IIpodeccnoHaILHO-TPYI0BOE BOCTIUTAHHUE

o 6.1 [Torumaronuii MpogecCUOHANBHBIE WJealNbl U IIEHHOCTH, YBaXalONIUH
TPYI, PE3yNbTaThl TPyAQ, TPYAOBBIE TOCTUKEHUS POCCHIICKOIO HapoAa, TPYAOBBIE U
npodeccruoHanbHble JTOCTHKEHHUS CBOMX 3€MIISIKOB, UX BKJIAJ B Pa3BUTHE CBOETO
MOCEJEHUs, Kpasi, CTPAHBI.

O 6.2 VYyacTByrOmmii B COIMAILHO 3HAYUMOUN TPYJIOBOUW U MpodecCHOHATBHON
JESTENHPHOCTH PA3HOTO BHJIa B CEMbe, 00pa30BaTeNbHON OpraHM3aIi, Ha 0Oa3ax
MIPOU3BOACTBEHHOW MPAKTUKH, B CBOE MECTHOCTH.

0O 6.3 Brelpaxkaromuii  OCO3HAHHYXO  TOTOBHOCTB K  HENPEPBIBHOMY
o0pa30BaHMIO W CamMoOOpa3oBaHUIO B BBHIOpaHHOW cdepe MpodecCHOHATEHON
NESATEbHOCTH.

o 6.4 [Monumaronuii cnienupuky npodhecCHOHAIbHO-TPYAOBOM AEATEILHOCTH,
pEryJIupoBaHUsl TPYJIOBBIX OTHOIIECHHH, TOTOBBIH YUYUTBCSI U TPYAUTHCS B
COBPEMEHHOM BBICOKOTEXHOJOTMYHOM MHUpE Ha 0JIaro rocyaapcTsa u oOI1ecTBa.

7



o 6.5 OpHeHTHpPOBaHHBII Ha OCO3HAaHHOE OCBOCHHE BBIOpaHHOU cdepbl
npo(heCCHOHATBPHONW  JEATENBHOCTH C YYETOM JIMYHBIX JKU3HEHHBIX IUIAHOB,
noTpeOHOCTEM CBOEH CeMbU, TOCYIapCTBa M OOIIECTBRA.

O 6.6 Ob6nanatomuii  chOPMUPOBAHHBIMU TPEJCTABICHUSIMU O 3HAYCHUU U
LIEHHOCTH BbIOpaHHOU mpodeccuu, MPOSIBIAIOMINNA yBaXXEHUE K CBOeH mpodeccuu u
cBOEMY Npo(hecCHOHATBHOMY COOOILECTBY, MOAACPKUBAIOIINNA TO3UTUBHBINA 00pa3 u
MPECTHK CBOEH mpodeccuu B 00LIECTBE.

O 7 Ikojg0ornyeckoe BOCIUTAHUE

o 7.1 JIeMOHCTpUPYIOIIMIA B MOBEIEHUH CPOPMUPOBAHHOCTH IKOJOTMYECKON
KyJIbTYpbl Ha OCHOBE MOHMMAHHUS BIUSHUS COIMAIBHO-d)KOHOMHUYECKUX IPOIIECCOB
Ha TPUPOY, B TOM YHUCIIe Ha TJI00aThHOM ypOBHE, OTBETCTBEHHOCTD 32 JIEHCTBUS B
IIPUPOJHOM Cpene.

110 7.2 Boipakaromuii gesiTenbHOEe HENpUATHE ACHCTBUIM, MPUHOCSIIUX BpE.
IPUPOJE, COACHCTBYIOLINM COXPAaHEHUIO U 3AILUTE OKPYKAIOIIEH CPEIbI.
o 7.3 [Tpumensromuii 3HAHUSA u3 00111e00pa3oBaTeIbHBIX U

npodecCHOHaTBHBIX JUCIUIUINH JJI1 Pa3yMHOI'0, OEpeXJIMBOrO MPOU3BOJCTBA H
IPUPOJIOTIONIB30BAHMS, pecypcocOepekeHuss B ObITY, B IpodeccroHaIbHON Ccpeje,
00I1IeCTBEHHOM MTPOCTPAHCTBE.

1O 7.4 Nmeromnii ¥ pa3BUBAOIIMK  OMNBIT SKOJOTMYECKHA HAIPABICHHOM,
IPUPOIOOXPAaHHOM, pecypcocOeperaroneld JesITeIbHOCTH, B TOM YHCIE B paMKax
BBIOpAHHOM CIEIIMATIBHOCTH, CIOCOOCTBYIOLIUHM €r0 MPUOOPETEHHIO /I JIFOIbMHU.

O 8 ILleHHOCTH HAYYHOT' 0 TO3HAHUSA

o 8.1 JleATenbHO BBIpaXaIOWIUM IO3HABATENIbHBIE HWHTEPECHI B  PAa3HbBIX
NPEIMETHBIX O0JIACTAX C y4E€TOM CBOMX HHTEPECOB, CIOCOOHOCTEH, JOCTHIKEHUH,
BBIOpAHHOTO HANpaBJICHHs MPOoheCcCCUOHATHLHOTO 00pa30BaHuUs U MOATOTOBKH.

IO 8.2 OO6nanaromuii  MPEJACTAaBIEHUEM O COBPEMCHHOW HAayYHOW KapTHHE
MUpa, JOCTWKEHUSIX HAyKd U TEXHUKH, apryMEHTUPOBAHHO BBIPAXKAIOLIUN
NOHMMAaHHE 3HAYCHMSI HAYKU U TEXHOJIOTUH /I Pa3BUTHSA POCCUIMCKOTO 00IIecTBa U
obecrieueHus ero 0€30MacHOCTH.

IO 8.3 JIeMOHCTpUPYIOIIUA HABBIKM KPUTHUYECKOTO MBIIIJICHUSI, OMPEACIICHUs
JIOCTOBEPHOCTH HAYYHOW HH(pOpManuu, B TOM 4ucie B chepe npodheccuoHaATbHON
NEeATEIbHOCTH.

o 8.4 YnMeromuii  BbIOMpaTh CHOCOOBI pelieHUs 3anad MpodecCHOHATBHON
JESTENHHOCT TPUMEHUTENHHO K PA3IMYHBIM KOHTEKCTaM.
o 8.5 Hcnonp3yromuii  COBpEeMEHHbIE  CPEACTBA IIOWCKA, aHalu3a W

WHTEpHpeTanui wHhopManuu, WHHOPMAIIMOHHBIE TEXHOJIOTHH IS BBITIOJHEHUS
3a/1a4 npoeCCUOHAIBHON IEATEIbHOCTH.

O 8.6 PazBuBaromnii 1 OpUMEHSIONIMN HABBIKM HAOJIOJICHUS, HAKOIUICHUS U
cuctemMaTu3anud  (aKTOB, OCMBICICHUS OMNBITA B ECTECTBEHHOHAYYHOU U
TYMaHUTAPHOW OOJACTAX TIO3HAHMS, HWCCIEAOBATENLCKOW W MPOQPECCHOHATBHON
NEATENBbHOCTH

- metanpeameTHoix (MP):
OBajieHre YHUBEPCATbHBIMU YICOHBIMU MMO3HABATEIBbHBIMU JSUCTBUSIMU:
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a) 0a30BBIC JJOTUYECKUE ICHCTBHS:
-CaMOCTOSITENIPHO (hOPMYIUPOBATHh U aKTYaIM3UPOBATH MPOOJIEMY, pacCMaTPHUBATh
€€ BCECTOPOHHE;
- YCTaHaBIIMBAaTh CYIICCTBCHHBIM NPHW3HAK WM OCHOBAaHUS [JIsi CpPaBHCHWS,
KJaccudukanuu
1 00001IIeHNS;
- OmpenensITh IEeIH JeATEIbHOCTH, 3aJaBaTh IMapaMeTphl M KPUTEPUH HUX
JOCTHIKCHUS
-BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPHUBACMBIX SIBJICHUSX;
- BHOCHTH KOPPEKTHUBBI B JCATCIBHOCTH, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TTOCJICICTBHI IS TEIbHOCTH,
-pa3BUBAaTh KPEATUBHOE MBIILICHUE TIPH PEIICHNUN KKU3HECHHBIX MPOOIeM
0) 6a30BBIC HCCIEIOBATEIBCKHUE ACHCTBHUS:
- BJIaJICTh HaBBIKAMHU YYEeOHO-HCCIICIOBATEIBCKON W TMPOCKTHOW JESITCIBHOCTH,
HaBBIKAMHU pa3pelieHus MpoOJIeM; CaMOCTOSTCIIBHOMY MOMCKY METOIOB PEIICHUS
NPAKTHYCCKUX 3aja4, IPUMEHEHHUIO Pa3IUYHBIX METO/I0B ITO3HAHHUS,
- BBIABIIATh TNPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ PEIICHUS, HAXOAUTh apryMEHTHI IS JIOKa3aTeJIbCTBa
CBOMX YTBEP)KJICHUM, 33/1aBaTh MTApaMETPhl U KPUTCPUH PEIICHUS;
- aHAJIM3MPOBATH IMOJYYCHHBIC B XOJI¢ PCIICHHS 3aJ1ayd Pe3yJbTaThl, KPUTUICCKU
OIICHUBATh MX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBHUSX;
pa3pabaTbiBaTh IUIAH pEIICHHS TPOOJEeMbl C YYETOM aHaIW3a HMEIOITUXCS
MaTepuaIbHbIX
U HEMaTepUaIIbHBIX PECYPCOB;
- yMeTh TEPEHOCHTh 3HAHHUS B TMO3HABATEIbHYID M MPAKTUYECKYI0 O00JacTu
KHU3HEICATEITLHOCTH;
- YMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTei;
- BBIJIBUTAaTh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAIIbHBIC TTOAX0/IbI M PEIICHHUS ;
- CTaBUThH MPOOJIEMBI U 3aJa4M, JIOMYCKAIOIIUE CIIOCOOHOCTh MX HCIIOJIb30BaHUS
B MO3HABATEIIBHON U COIMAIIbHOW MTPAKTHUKE.
OBnajneHne YHUBEPCAJTbHBIMH peryJISITHBHBIMH NEeHCTBHUSAMU a)
caMOOpraHM3allys: JeJaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, Opath
OTBETCTBEHHOCTH 3a pPEIICHUE
B) paboTa ¢ HHpOpMaIIUECH:
- BJIaJICTh HABBIKAMM TIOJYYCHUS HWH(POpMAIMH W3 HCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITEILHO  OCYIIECTBJIATh  IOWCK,  aHali3, CHUCTEMATH3allhui0 U
MHTEPIPETANIO HH()OPMAIIMK Pa3TMIHBIX BHIOB B (POPM MPEICTABICHUS;
- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ ydeToM HazHaueHUs MH(OPMAIUU U
IIEJICBOM  ayJUTOPHH, BBHIOMpAs ONTHUMAIbHYIO (OpMY TMPEJACTABICHUS U
BH3yaJIM3allHH;
- OIICHUBATh JOCTOBEPHOCTH, JICTUTUMHOCTh HH(pOpPMAIIUH, €€ COOTBETCTBHE
IIPaBOBBIM
1 MOPaJIbHO-3THYCCKUM HOPMaM;



- HCTOJIb30BaTh Cpe/icTBa MH(MDOPMAIIMOHHBIX U KOMMYHUKAI[MOHHBIX TE€XHOJIOTUN
B pelieHuun KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX
U OpPraHu3allMOHHBIX 3a/a4 C COOJIIOJICHHUEM TPeOOBaHUN SPrOHOMHKHU, TEXHUKU
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPABOBBIX M ITUYECKUX HOPM,
HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

- BJIaJICTh HABbIKAMM PACTO3HABAHUS U 3alIUThl MH(pOpMAIUU, WH()OPMAIIMOHHON
0€30MacHOCTU TUYHOCTHU

a) caMoOpraHu3aIus:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh TMO3HABATEIBHYIO JCSTEIbHOCTb, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYIIUPOBATH COOCTBEHHBIE 3a7ja4l B 00pa3oBaTeIbLHON
NEATeTbHOCTH M JKU3HEHHBIX CHUTYyaIlUsAX; CaMOCTOSTEIBbHO COCTaBJIATh IUIaH
pelieHrs MOpoOJeMbl € Y4ETOM  HMMEKOIIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTEHU; 1aBaTh OIEHKY HOBBIM CUTYaIIHSIM;
croco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO TUPOKOHN IPYIUILIUH B Pa3HBIX
00J1acTSIX 3HAHUM, TTIOCTOSTHHO TOBBIIIATHL CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBIT
YPOBEHB;

0) CAaMOKOHTPOJIb:

UCITIOJIH30BaTh MPHUEMBI peIeKCHUU JIJIst OIEHKH CUTYyaIliH, BEIOOpa BEPHOTO
pelieHus;

- YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEIICHUS 10 UX
CHIDKCHUIO;

B) AMOITMOHATBHBIN UHTEIUICKT, TIPEAIOJIaratomui chOpMUPOBAHHOCTD:
BHYTPEHHEN MOTHBALIMH, BKJIIOYAIOIIEH CTPEMIICHUE K TOCTHKEHUIO LIETU U
yCIexy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHUE JI€HCTBOBATh, UCXO/ISI U3 CBOUX
BO3MOXKHOCTEH;

- DMIMAaTHH, BKIIFOYAIONIEH CIIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €0 IIPH OCYIIECTBICHUN KOMMYHHKAIIMH, CTIOCOOHOCTH K
COYYBCTBHIO U CONIEPEIKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINUX CITOCOOHOCTh BBICTPAUBAThH OTHOIIICHUS C
JIPYTUMU JIIOIBMH, 3a00TUTHCS, IPOSIBIISITE HHTEPEC U pa3peniaTh KOHPIUKTHI;

0) coBMeCTHas JIeITEIIbHOCTD:

- HOHMMAaTh M MCIOJIb30BaTh NPEUMYIIECTBA KOMAHJIHOW WM WHIUBUIYaTbHOUN
paboThI;

- [pPUHUMATh LEJIM COBMECTHOM  JIESITENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JICMCTBUA IO €€ JOCTHKECHHUIO: COCTABIIATH IUIaH JICWCTBUH,
pacrpenensTh poJii C y4eTOM MHEHUN YYacTHHUKOB OOCYXKIaTh pe3yJbTaThl
COBMECTHOM padoThI;

- KOOPJMHUPOBATH M BBHINOJIHATH PadOTy B YCIOBUSIX PEAJbHOTO, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIISITh O3UTHUBHOE CTPATETMUECKOE MOBEACHUE B PA3IUYHBIX CUTYaALIUSIX,
MPOSIBISITh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM

a) oOlIeHUE: - OCYIIECTBISATh KOMMYHUKAIIUU BO BCeX c(pepax KU3HMU;
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- pacmo3HaBaTh HEBepOaJbHBIE CpPEACTBA OOIIEHUSA, TOHUMATh 3HAYCHUE
COIIMATIbHBIX 3HAKOB, PACMO3HABATh MPEIANOCHUIKM KOH(JIMKTHBIX CUTyallud u
CMSATYATHh KOH(DIIUKTHI;

- Ppa3BEepHYTO M JIOTMYHO H3JlaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM

SI3BIKOBBIX CPCICTB

- peryJITUBHbBIC YHUBEpCAJIbHbIEC YUeOHbIC TEUCTBUS
T') IPUHSTHE Ce0sl U IPYTUX JTIOJCH:
- MPUHUMATh MOTHBBI M apryMEHTHI JAPYTUX JIIOJCH MpHU aHaIu3e Pe3ybTaToOB
NeSATeTbHOCTH;
- MPYU3HABaTh CBOE MPABO U MPABO JAPYTHUX JIFOJACH Ha OMIMOKY;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMH IPYTOr0 YEJIOBEKA;
B) OMOITMOHAIBHBIN UHTEJUICKT, MPEAIOJIaraomui chOpMUPOBAHHOCT:
--CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs PA3BUTUS COOCTBEHHOW SMOIMOHAIIBHON c(ephl,
OBITh YBEpECHHBIM B cele;
- CaMOpEeryJupOBaHHUs, BKJIIOUYAIOIIETO CaMOKOHTPOJIb, YMEHHE IPUHHMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
- BHYTpEHHEH MOTHBAIIMU, BKIIOYAIONIEH CTPEMJICHHE K JOCTHDKCHHUIO IEIH U
yCcrexy, ONTHUMH3M, WHUIMATUBHOCTb, YMEHHE IEWCTBOBATh, UCXOAS M3 CBOUX
BO3MO>KHOCTEH;
- OMIIaTHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €T0 MPHU OCYIIECTBICHUU KOMMYHHUKAIIMH, CIOCOOHOCTh K
COYYBCTBHIO M COIIEPEIKUBAHUIO;
- COIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS
C APYTUMU JIIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHPIMKTHI
OBnasieHne YHUBEPCAITBHBIMH PETYISATHBHBIMH JICHCTBUSIMMU:
0) CAaMOKOHTPOJIb:
- J1aBaTh OIICHKY HOBBIM CHUTYyallusM, BHOCHUTb KOPPEKTHBBI B JAECATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YyJILTATOB IEISAM

- IO3HABaTEJIbHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUS
OBnajieHne YHUBEPCAITHHBIMH YU€OHBIMHU ITO3HABATEIBHBIMH JICHCTBUSMMU:
0a30BbIC HCCIIEOBATEIILCKUE ACHCTBUS:
- pa3pabaTeiBaTh IUTAH PEIICHUS NPOOJEMBI C yYEeTOM aHajii3a HMEIONTUXCS
MaTepHUaIbHBIX
1 HEMaTepUAIbHBIX PECYPCOB;
- OCYLIECTBJISITh I1I€JICHANPABICHHBI IMOUCK MEpPEeHoca CPEACTB U CIOCOOO0B
JEUCTBUS
B MPO(EeCCHOHAIIBHYIO CPENY;
- YMETh MEPEHOCHUTHh 3HAHUA B IIO3HABATEIBLHYIO W MPAKTUYECKYIO 00JIacTh
KU3HEESITEIILHOCTH;
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- KOMMYHUKAaTUBHbIE YHUBEpCAIbHbIE YUEOHbIE JEHCTBUS
OBnageHre YHUBEPCAIBHBIMU KOMMYHUKAaTUBHBIMU JACHCTBUSIMU:
COBMECTHAs ACATEIBHOCTD:
- [penjaraTb HOBBIE TMPOEKTHI, OLEHUBATh MWIAEU C IIO3ULIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

- npeaMeTHbIX (I1P)
ITP 1. Bnagenne MeToamMu J10Ka3aTEIbCTB, AITOPUTMAMU PEIICHUSA 33/1a4; YMEHUE
dbopMynUpoBaTh OMpEACICHUSI, aKCHOMBbI U T€OPEMBbI, IPUMEHSATh UX, MPOBOJUTH
JI0KA3aTeJIbHBbIE PACCYXKIACHUS B XOJ€ PELICHUS 3a]aY;
I[P 2. Ymenue omnepupoBaTh MOHATUAMH: CTENEHb YMCA, Jorapupm Uucia;
YMEHHE BBINOJIHATH BBIYUCIECHUE 3HAYEHUH W TMpeoOpa3oBaHUs BBIPAXKEHUH CO
cTeneHs MM W Jorapudmamu, mnpeoOpa3oBaHus  JPOOHO-PALIMOHATBHBIX
BBIPAXCHU;
I[IP 3. VYmeHue omnepupoBaTh NOHATHUSAMU: PAlHUOHAJIbHBIC, HPPALUOHAJIBHBIE,
nokasareJjbHble, CTENIEHHBIE, JorapupMUIecKrue, TPUTOHOMETPUUECKUE YpaBHEHUS
Y HEPAaBEHCTBA, UX CUCTEMBI;
I[IP 4. VYmenue omepupoBarh MNOHATHAMU: (YHKIUS, HEMpepbiBHAs (YHKIIHS,
NPOU3BOJIHASA, TIEPBOOOpA3HAs, OINPEACICHHbI HHTETpal; YMEHUE HAXOAUTh
IIPOU3BOJIHBIE 3JEMEHTApHBIX (GYHKIMNA, HCIOJIb3ys CIPABOYHBbIC MaTepualbl,
UCCIIe1I0BaTh
B MpOCTEHIMX ciy4yasx (YHKIMM HA MOHOTOHHOCTb, HaXOJWTh HaWOOJIbIINE U
HauMEHBIINE 3HaueHUsd GYHKIUNA; CTPOUTh TpaUKM  MHOTOUYIEHOB C
UCIIOJIb30BAHUEM alllapaTa MaTeMaTUYEeCKOr0 aHAIN3a; IPUMEHATh IPOU3BOIHYIO
IIpY PELIEHUM 3aJa4 Ha JBH)KCHUE, PELIaTh NPAKTUKO-OPUEHTUPOBAHHBIE 3a/a4u
Ha HAWOOJBIINE W HAMMEHBIINE 3HAYCHHS, HAa HAXOXKJEHUE IyTH, CKOPOCTH H

YCKOpEHUS
[1P 5. Ymenue onepupoBaTh NOHITHAMU: pallMOHATbHAS (PYHKIUS, TOKa3aTEIbHAsS
byHKIHS, CTETIEHHAs byHKIMS, Jorapudmudeckast byHKIIHS,

TpUTOHOMETpUUYeCKue (PyHKIIUHM, oOpaTHbIE (PYHKIIMH; YMEHHE CTPOUTH Tpaduku
M3YYCHHBIX (YHKIHHA, WCIOIB30BaTh TpapuKd TMPU HU3YYCHUH TIPOIECCOB
Y 3aBUCHUMOCTEH, TIPU PEIICHUH 3a/1ad U3 APYTuX y4eOHBIX MPEIMETOB U 3a7a4 U3
peaNbHOMN KU3HU; BhIpakaTh GOPMYyJIaMH 3aBUCUMOCTH MEXIYy BETUUNHAMU;

I[IP 6. YMmenue pemaTh TEKCTOBbIE 3a/laud pPa3HbIX THUIOB (B TOM 4YHUCJIE Ha
MPOLICHTHI, JOJW W YacTH, Ha JBIKEHUE, pabdoTy, CTOMMOCTh TOBApOB U YCIYT,
HAJIOTH, 3a/ladyd W3 OOJACTH YyMpaBlIEHUS JIMYHBIMH U CEMEWHBIMHU (prHAHCAMM);
COCTaBJISITh BBIPAKEHMS, YPABHEHUS, HEPABEHCTBA M HX CUCTEMbI MO YCJIOBHUIO
3a/layu, WCCJIENAO0BAaTh TOJYYCHHOE pPENICHWE W OICHUBATh MPABIAOMOAO00HOCTH
pPE3YIbTATOB;

I[IP 7. YMmenue omepupoBaTh MOHATHSIMU: CpellHEE apu(pMeTHUUecKoe, MeIuaHa,
HauOoJblllee M HaUMEHbIIEE 3HAYCHMs, pa3Max, JUCIEpCHsl, CTaHIAPTHOE
OTKJIOHEHUE YHCIIOBOrO HalOopa; YMEHHE W3BIEKaTh, HMHTEPIPETUPOBATH
uHpopMaluio, NPEeACTaBICHHYIO B Tal0iaulax, Ha JaMarpaMmax, TIpadukax,
OTPaXKAIOIIY IO CBOMCTBa peaIbHbIX MPOLIECCOB
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U SABJICHUH; MPEACTaBIATh WH(OOPMALUIO C MOMOIIBI0 TaOIUIl W JAHArpaMm;
UCCIIeIOBAaTh CTATUCTUYECKHUE JAHHBIE, B TOM YHCIIEe C IPUMEHEHUEM rpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPEJICTB;

[P 8. Ymenue OIIEpUPOBATH TIOHATUSIMU: CIly4alHbIN OIIBIT
U ciy4ailHoe COObITHE, BEPOSTHOCTh CIIYYalHOTO COOBITHS; YMEHHE BBIUHUCIATH
BEPOSITHOCTh C HCIOJIb30BAHUEMIPAPUUECKUX METOJ0B; MPUMEHSTH (POPMYJIIbI
CJIOKE€HMSI M1 YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (PakThl U (HOPMYIIBI TIPU
peleHny 3ajlay; OIICHUBATh BEPOSTHOCTH PEATBbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YailHPIMU BEJIMYMHAMH; YMEHHUE NPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOTHBIX

U OOIIIECTBEHHBIX SIBJICHUSX;

ITIP 9. VYmeHue onepupoBaTb NOHATUSIMHU: TOYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, ABYIPAHHBINA YroJl, CKPEIIMBAIOIIMECS MPAMBIE, MAPAJIIEIBHOCTh U
NEPHIECHANKYISIPHOCTh MPAMBIX U MIIOCKOCTEH, YTOJ MEXIY MPSAMBIMHU, YTOJI MEXKIY
OpSIMOM U TIJIOCKOCTBIO, YIoJl MEXKAY IUIOCKOCTSIMHM, PAacCTOSIHUE OT TOYKH J10
MJIOCKOCTH, PACCTOSIHUE MEXAY HPSIMBbIMH, PACCTOSIHUE MEXIY IUIOCKOCTIAMU;
YMEHUE WCIOJIb30BaTh MPHU pEIIeHWU 3ajlad H3y4YeHHbIC (HaKThl U TEOPEMBI
IUIAHUMETPU U, YMEHHE OIICHUBATh pa3Mephbl O0BEKTOB OKPYIKAIOIIETO MUPA;

TP 10. VYmenue onepupoBaTh MOHATUSAMHU: MHOTOIPAHHHUK, CEUYEHHUE
MHOTOTpaHHWKa, KyO, mMapajyiefienurnea, npu3Ma, nupamuaa, Qurypa wu
MOBEPXHOCTh BpallleHUs, IWIMHIP, KOHyC, Mmap, cdepa, ceueHus GUTYpHI
BpallleHHs], TUIOCKOCTh, Kacawmascs cdepsl, LUIUHApPA, KOHyca, IUIOMIAIb
MOBEPXHOCTH MUPAMU/IBI, PU3MBI, KOHYCA, IMIUHAPA, [T TUIOIMA1b cepbl, 00beM
Ky0a, TMPSMOYTOJBLHOTO Tapajulesienunena, MTHUPAMUbl, TMPU3MBbIL, LUIUHAPA,
KOHYca, I1apa; yMeHHe u300paxaTh MHOTOTPAHHUKH U TIOBEPXHOCTH BpALIEHUS, UX
CE€YEHUs1 OT pYyKH, C TOMOIIBI0 YEPTEHKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMEHHE paclo3HaBaThb CUMMETPUIO B IMPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPaHHUKH;

[P 11 YMeHue omepupoBaTh MOHITUSAMU: JBI)KEHHE B MPOCTPAHCTBE, MOJO0OHbBIE
¢burypsl B MpoOCTPaHCTBE; MCIIOJIH30BATh OTHOIICHHUE IUIONIA/ICH MOBEPXHOCTEH H
00BEMOB TTOIOOHBIX (DUTYP TIPH PEIICHUU 3a]1aY;

ITP 12. YMeHHe BBIYUCIATH F€OMETPUYECKHE BEIUWUYUHBI (IJIMHA, YroJj, IUIOIIA/lb,
o0BeM, TIOMIAb TTOBEPXHOCTH ), UCTIONIB3YSI H3yUeHHbIE ()OPMYIIBI U METOIbI;

[P 13. YmMenue onepupoBaTh MOHITUSIMH: MPSIMOYrOJbHAs CUCTEMA KOOPAWHAT,
KOOPAMHATBI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAIIPHOE IPOU3BEICHHUE,
YroJl MEXJAY BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEACHHE BEKTOpa Ha YHCIO;
HAaXOJUTh C TIOMONIBIO HW3YYCHHBIX (DOPMYyNT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
pacCTOsIHUE MEXKAY ABYMS TOUKAMU;

I1P 14. Ymenue BBIOUpATh MTOAXO TSI V3yYECHHBIN METOJ
TS pelLeHus 3a7a4u, pacno3HaBaTh MaTeMaTHYeCKue bakTb
M MaTeMaTHYeCKME MOJENH B TMPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHUE NMPUBOAUTH NPUMEPHl MATEMATUYECKUX OTKPBITUM POCCUHUCKOMN
Y MUPOBOM MaTeMaTUYE€CKOW HAYKH.

13



1.4 Kosu4ecTBO 4acOB Ha OCBOCHHE IpPOrpamMMbl y4eOHOIo mnpeamera
OVII.03 Maremaruka:

o0beM yueOHOHM Harpy3ku oOyuaromierocst (ounas gopma) — 304 daca, B TOM
quclie:

o0s13aTeNIbHON ayUTOPHOU yueOHOM Harpy3ku ooyuaromierocs — 290 yacos,

U3 HUX: TeOpeTuyeckoe ooyuenue - 60 4acos,

npaktrdeckue 3aHsaTus — 230 yacos,

OPOMEXYTOYHAsl aTTecTalusi MO MpeaMeTy MpoBoauTcs B ¢Gopme B dopme
pK3aMeHa

o0beM yueOHOM Harpy3ku oOydaromierocs (3aounas popma) — 304 yaca, B ToM
quclie:

00s13aTeNbHON ayUTOPHON Y4eOHOM HArpy3Ku oOyuaroiierocs — 22 Jaca,

U3 HUX: TeopeThdeckoe ooyueHue - 12 yacos,

npakTuyeckue 3aHatust — 10 Jyacos,

caMocTosiTelbHas paboTta — 268 4acos,

POMEXKYTOUHAs aTTEeCTaIUs 0 IPEIMETy MPOBOAMUTCS B popMe IK3aMeHa
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2. TEMATHYECKHWMH IJIAH YYEFHOT'O ITIPEIMETA OYII.03 MatemaTuka

KoanuectBo
"acos Ha IIpakTHUYeckue
HanmeHoBaHue pa3iesioB U TeM OCBOEHHE Teopus
yueGHOrO 3aHATHA
MaTepuajia
Paspnen 1. IloBTopenne kypca MaTeMaTHKH 20 20
OCHOBHOM IIKOJIbI
Tema 1.1 Llenb 1 3a1a4n MaTeMaTUKU IPU OCBOCHUN 5 5
CHenralIbHOCTH.. MHOKECTBa U JIOTHKA
Tema 1.2 Uucna v BBIYUCTIECHUS 2 2
Tema 1.3 ToxkaecTBa U TOKIECTBEHHbBIE
npeoOpa3oBaHus Y paBHEHUS, HEPABEHCTBA U UX 4 4
CUCTEMBbI
Tema 1.4. [IpouenTtHbIe BBIYMCIICHUS 4 4
B Mpo(heCCHOHANTBHBIX 3aJ1a4ax
Tema 1.5 [locnenoBaTenbHOCTH U TPOTPECCUN 2 2
Tema 1.6. dyHkiuu u rpaduku 4 4
Tema 1.7. BXogHOW KOHTPOJIBL 2 2
Paznen 2. Crenenu n kopuu. CteneHHas, 39 8 24
NnoKa3arejJbHasi M Jorapupmudeckas GyHkuusi
Tema 2.1 ApudMeTHYECKUl KOPEHb N—OU CTEIICHU 2 1 1
Tema 2.2 Crenienn. CtanaaptHas Gopma 3arnucu 9 1 1
JEHUCTBUTEILHOTO YUCIIA
Tema 2.3 CreneHHast GyHKIUSA 2 1 1
Tema 2.4. UppanuoHaiabHble YpaBHEHUS 9 1 1
Y HEpaBEHCTBA
Tema 2.5. [IlpuMeHeHHe CBOMCTB  CTENEHHOM 9 9
byHKIIH
Tema 2.6. [lokazarenbHast pyHKIHUS, €€ CBOMCTBA 2 2
Tewma 2.7. [loka3aTenbHble ypaBHEHHS 9 2
Y HEpaBEHCTBA
Tema 2.8. IlpumeHeHHE CBOICTB NOKa3aTEIbHOU 9 5
GbyHKIIH
Tema 2.9. Jlorapudm uncna. JlecaTHUHBINA 9 1 1
Y HATYPaJbHBINA JTOoTrapu(Mbl
Tema 2.10. CoiicTBa Jorapupmos 2 1 1
Tema 2.11. Jlorapudpmuueckas ¢yHKIus, ee 9 1 1
CBOICTBa
Tema 2.12. Jlorapudpmuyeckue ypaBHEHUS U 9 1 1
HEPABEHCTBA
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Tema 2.13. Jlorapu¢mbl B Ipupoae U TEXHUKE 2 2
Tema 2.14. IlpumeneHue JorapupMoB K pEIICHHUIO 4 4
3aj1a4

KonTtposnsHas pabdoTa | 2 2
Pa3nen 3 IlpsivMble ¥ MJIOCKOCTH B POCTPAHCTBE 26 20
Tema 3.1. IloBropenue mmanumerpuu. OCHOBHbIE 4 3
MOHSTHS CTEPEOMETPUU

Tewma 3.2. [Ipsimbie U MJIOCKOCTH

B npoctpaHcTBe. [lapamienbHOCTh NpsAMBIX, TPSIMOM 4 3
¥ TIOCKOCTH, THIOCKOCTEN

Tema 3.3. [lepneHIUKyASIPHOCTD MPSIMBIX 4 3
1 TUJIOCKOCTEH

Tema 3.4. Vsl MEXIy MPSIMBIMU 4 3
U TUIOCKOCTSIMU

Tema 3.5. [IpsAMble U MIIOCKOCTH 4 3
B MIPAKTUYECKHX 3a7jauax

Tema 3.6. OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI 4 3
1 UX B3aUMOPACHOJIOKEHUE

KonTponsnas pabora 2 2 2
Paspen 4. KoopamHatel M BeKTOpbl B 18 10
NPOCTPAHCTBE

Tema 4.1. Bekropsl B mpoctpaHcTtBe. JleiicTBus ¢ 4 5
BEKTOPaMH

Tema 4.2. KoopauHaTel B  IPOCTPAHCTBE. 4 5
[Ipocreiimue 3a1a4n B KOOpAUHATAX

Tema 4.3. IlpakTUKO-OPUEHTUPOBAHHBIC 3aJaYd Ha 4 9
KOOPJAMHATHOMU MJIOCKOCTH

Tema 4.4. Pemenue 3amad Ha  KOOPJMHATHI 4 5
1 BEKTOPBI

KontponbHas padota 3 2 2
Pa3znen 5. OcHOBBI TPUTOHOMETPHH. 40 39
Tpuronomerpuiueckne QyHKIUM

Tema 5.1. OCHOBBI TPUTOHOMETPUH 4 3
Tema  5.2.  OCHOBHBIE  TPUTOHOMETPUUYECKHE 4 3
TOXJECTBA

Tema 5.3. [lepuoguueckue byHKIHH. 4 3
Tpuronomerpuueckue GyHKIHH

Tema 54. ITpeobpa3oBanue rpauKoB 4 3
TPUTOHOMETPHUYECKUX (PYHKLUH

Tema 5.5. Onucanne Npon3BOACTBEHHBIX NIPOLIECCOB 4 3
C MOMOUIBIO0 rPaUKOB PYHKIHIHA

Tema 5.6. O6paTHbIe TPUTOHOMETpUYECKHE (DYHKIIUN 4 3
Tema 5.7. TpuronoMeTpuuecKkue ypaBHEHUS 4 3
Tewma 5.8. TpuroHomeTpuuecKkrie HEPaBEHCTBA 4 3
Tema 5.9. Pemenue 3aga4 TpUroHOMETpUH 6 6

16




KonTtponsHas padota 4 2 2
Paszgen 6. IpousBoanas  pyHkuuu, ee 34 26
NpUMeHEeHHe

Tema 6.1. MOHOTOHHOCTh (YHKIUHU. DKCTPEMYMBI 4 3
¢bynkuuu. Toukn sKCTpeMyma

Tema 6.2. [lonsiTHE O HEMTPEPBIBHOCTH (YHKIIUU 2 1
Tema 6.3. [IpousBoHas GyHKIHH 2 1
Tewma 6.4. 'eoMeTpUYECKUN CMBICI MPOU3BOTHOM 2 1
Tema 6.5. ®usnyeckuil CMbICI NPOU3BOJAHOMU 5 1
B ITpo(ecCHOHANIBHBIX 3aJa4ax

Tema 6.6. [Ipumenenue IIPOU3BOTHOM

K HUCCIIEI0OBAHUIO byHKIIMIA 4 3
Ha MOHOTOHHOCTb U 9KCTPEMYMBI

Tema 6.7. UccnenoBanue byHKIIUR 4 3
Y TTIOCTPOEHUE TPAPUKOB

Tema 6.8. HauOGosbiee v HavMeHbllee 3HAUEHUS 4 3
(GYHKIIMHM Ha OTpe3Ke

Tema 6.9. HaxoxaeHne onTUMalIbHOTO PE3ysbTaTa ¢ 4 4
MTOMOIIBI0 TPOU3BOJHON B MPAKTHUECKUX 3a4a4ax

Tema 6.10. Pemenue 3anau. [IpousBogHas yHkiumy, 4 4
ee MpUMEHEHNe

KontponbHas padota 5 2 2
Pa3znen 7. MHOrOrpaHHMKH U TeJIa BpallleHUsl 36 29
Tema 7.1.MHoTrOrpaHHUKH 2 1
Tema 7.2. Ilpusma. [Ipsimast u mpaBUIbHAS] TPU3MBI 2 1
Tewma 7.3. [Mapannenenunen, Kyo 2 2
Tema 7.4. Ilupamupa. IIpaBunbHas nupamMuja. 2 1
Yceuennasi nupamMua

Tema 7.5. bokoBasi ¥ MoJiHasi MOBEPXHOCTh MPU3MBI, 2 2
MTUPAMHU/IBI

Tema 7.6. JIuxxenue B npoctpanctBe. CUMMETpHS B 9 1
MIPOCTPAHCTBE

Tema 7.7. IlpaBunbHbIE MHOTOTPAHHUKH, UX 9 1
CBOIICTBa

Tema 7.8. Cummerpus B mnpodeccun. CeueHus

MHOTOTPaHHUKOB 2 1
B Mpo(ecCHOHANIBHBIX 3aa4ax

Tema 7.9. Hununaap, ero cocrasistomue. CedeHue 9 5
WIHH]IpA

Tema 7.10. Konyc, ero cocrasusrouiue. CedeHue 9 9
KOHyca

Tema 7.11. Yceuennblii koHyc. CeueHHE yCEUEHHOTO 9 5
KOHYycCa

Tema 7.12. Ilap u cdepa, ux cedeHus 2 2
Tema 7.13. Ilonartue 06 oObeme Ttena. OOBEMBI 9 9
MHOTOTPaHHUKOB U TEJ BpalllEHUs

Tema 7.14. OObemMBl W TUIOIIATN TOBEPXHOCTEH 2 2
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0JJI00HBIX Tel

Tema 7.15. KomOuHanmum MHOTOIpPaHHUKOB U TEJ

2 1 1
BpaIICHUS
Tema 7.16. KoMOuHAIIMM TEOMETPUUYECKUX TEN Ha 9 9
MIPAKTUKE
Tema 7.17. Pemienue 3a1a4y. MHOTOrpaHHUKH U TENa 5 5
BpAIICHUS
KonTtponsnas padora 6 2 2
Pasnen 8. IlepBooOpa3nHas  ¢QyHkuum, ee 18 3 15
NpUMeHeHHe
Tewma 8.1. [lepBooOpa3nas QpyHKIHH 4 1 3
Tema 8.2. [lnomans KpUBOJUHEWHOW Tparmeryu. 4 1 3
®opmyna Herotona — JleliOHuia
Tema 8.3. OnpeneneHHbII HUHTETpaj B 4 1 3
podecCHOHABHON IEATEITPHOCTH M KU3HU
Tema 8.4. Pemenne 3agad Ha  HaxXx0XXKICHUE 5 5
epBOOOpPa3HON U ee IPUMEHEHHE
Kontponbras padota 7 1 1
Pa3nen 9. Teopusi BeposAiTHOCTEl M CTATHCTHKA 38 8 30
Tema 9.1. TlpeacraBienue MaHHBIX W ONMUCATEIIbHAS 4 1 3
CTaTHCTHKA
Tema 9.2. CocraBinenue TaOMUIl W AWarpaMM Ha 4 1 3
MIPaKTHKE
Tema 9.3. Omneparuun HaJl COOBITHSIMH, 4 1 3
HaJl BEPOSTHOCTAMU. Y CJIOBHASI BEPOSITHOCTh
Tema 9.4. DneMeHTb KOMOMHATOPUKH 4 1 3
Tema 9.5. BepostHocTh B mpodeccHOHATBHBIX 4 1 3
3a/1ayax
Tema 9.6. Cepuu mocienoBaTeIbHbIX UCITBITAHUN 4 1 3
Tema 9.7. Cryualinpie BEJIMYUHBI
U paclpeesICHuUs. 4 1 3
MaremaTrnyecKkoe OKUJaHue CIy4ailHON BEJIMYMHbI
Tema 9.8. 3akon Oonpmux uncen HempepwiBHBIE
CllydaiiHbIe BEJTUYHUHBI (pacripeneneHus). 4 1 3
HopmanwsHoe pacnipeneneHue
Tema 9.9. Pemenwe 3amady  KOMOWHATOPHKH, 4 4
CTaTUCTUKH U TEOPUU BEPOSTHOCTEH
KontponbHas padora 8 2 2
Paznen 10. MatemaTu4ecKuii NpaKTHKYM 28 4 24
Tema 10.1. Matpuisl ¥ onpeneauTenu 4 1 3
Tema 10.2. DneMeHThI BEKTOPHOU anreOpsl 4 1 3
Tema 10.3. KoMmmiekcHbIe YnciIa 4 1 3
Tema 10.4. I'padst 4 1 3
Tema 10.5. 3agaun MmaTeMaTHYECKON CTATUCTUKU 4 4
Tema 10.6. Jlornueckue onepanuu 4 4
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C MHO>XCCTBaMH

Tema 10.7. Pemedue 3amady  MareMaTA4ECKOTO

4 4
MPAKTUKyMa
®opMa NPOMEeKYTOUHOI aTTeCcTAlMM- IK3aMeH 14
O0BbeM 00pa3oBaTeIbLHOI MPOrPaMMbI 304 60 230
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3. COAEP)KAHUE YYEBHOI'O IIPEJIMETA OYII.03 Maremaruka

Konap1
O0bem, ak. u/ KOMIIeTEeH Ui,
B TOM 4YHCJIE B JIMYHOCTHBIX
HanMeHoBaHme Conep:xxanune y4ed0HOro MaTepuajia (OCHOBHOE U HpO(l)ECCI/IOHaJIBHOU- dhopme ) dopmar pesyabTaros, 11O,
pasIe/IoB 1 Tem OpPHEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHNE 3aHATHSI, TPUKJIATHONA MOAYJIb | NPaAKTHYECKOH nposenemsm (¢popmMupoBanuio
(npu Hanuuuu) TMOATOTOBKH, 3aHSITHS KOTOPBIX
aK. 4°/3a04Has Croco0cTBYeT
dopma 3JIEMEHT
NMPOrpaMMbl
1 2 3 4
_1 cemectp
Pa3nen 1. IloBTOpeHHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 20 JIP
O 1-4, 6-8 TIP
Tema 1. Conep:xanue y4edOHOro MaTepuajia, B TOM YHcje MPo¢ecCHOHAIBLHO — 5
Ilens 1 3a1aun | OPHEHTHPOBAHHOE
MaTEMATUKA B ToM yncie mpaKTHYeCKUX 3aHATH I
npu ocBoennn | Llenb ¥ 3a71aun MaTeMaTHKU MPU OCBOCHHH CHELMAIBHOCTH. ba3oBbie 3HaHUS | OYHBII/OHITAN
CTEIMAIFHOCT | YMEHHS 10 MaTeMaTHKe B NMPO(ecCHOHAIbHON U B MOBCEIHEBHOM NEATEIHHOCTH. H
n. MHOKeCTBO, OmepaluuMyd HaJ MHOXECTBaMH, JuarpaMmbl  Oilsiepa-BenHa. 2/
MuoxectBau | VIcrionp30BaHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjis ONHCAHUS peallbHbIX
JIOTHKA MPOIICCCOB U SBJICHUM B IPO(ecCHOHaIbHOM ACSITEIIBHOCTH, MTPU PEIICHUH 3a7a49 U3
JPYTUX JUCITUTUIAH
Tema 1.2. Conep:kanue y4e0HOro MaTepuasia, B TOM YHc/ie NPodeccCHOHAIBHO — 9
Yucma u OPUEHTHPOBAHHOE
BBEIYMCIICHHS B TOM uMciie IpaKTHYECKUX 3aHATHI
Harypanbnble u nensie uncna. [lpu3Haku 1e1MMoCTH LenblX yncell. Panmonanbsaeie OYHBII/camocT
yucna. OOBIKHOBEHHBIC U ACCATHYHBIC IPOOH, MPOIEHTHI, 0ECKOHEUHBIS 2 OATENBHOE
MepuoANIecKre Apoou. ApudMeTHIeCKIe ONepaly ¢ palMOHAIbHBIMU YUCIIAMH, H3y4CHUC
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peoOpa30BaHMsI YUCIOBBIX BhIpaXeHH. [leficTBUTeIbHBIC Yncia. ParmonanpHbIe
Y UppalrMoHaIbHbIC Yrcia. ApUPMETHIESCKHE OTICPAIUU C IEHCTBUTEILHBIMU
gucnamu. [TpuGmmkénHbie BEIYUCICHIS, IPaBUIa OKPYTIICHUS, TIPUKHUJIKA U OLICHKA
pe3yJibTaTa BBIYMCIICHUI

Tema 1.3. Conep:xkanue y4eOHOro MaTepuasia, B TOM YHc/Ie MPo¢ecCHOHAIBHO —
ToxnecTBa u 0pﬂeHTHp0BaHHOC6
TOXAESCTBEHHBI B ToM uncie NMPAKTHYIECCKUX 3AHATHH
e ToxnecTBa U TOKIECTBEHHbIE IPEOOpa30BaHus. Y paBHEHUE, KOPEHb YPABHEHHUS. OYHBIH/caMocT
Npeo6pazoBan HepasenctBo, pemenne HepaBeHCl;Ba. Merton natepBanoB. Pemenne uenbnf 5 OATEIILHOE
wst YpasHens, JIpOOHO-PALIMOHAIBHBIX YpaBHEHUN 1 HepaBeHCTB. [IpuMeHeHne ypaBHeHUN U } H3ydeHuc
HepaBeHCTBA 1 HEpaBeHCTB K PellIeHNIO MATEMaTHECKNX 3a/ia4 U 3a/1a1 U3 PasiiIHbIX 06J1aCTeI:1
HayKd U peaybHOM KKU3HU. CUCTEMBI M COBOKYITHOCTH PAIlMOHAIBHBIX YPABHEHUM U
HX CHCTCMB HepaBeHCTB. CHUCTEMBI JINHEWHBIX YpaBHEHNN. Pellrenne npukiiagHbIxX 3a1a4 C
ITOMOIIIBIO CUCTEMBI JINHEWHBIX YPaBHEHUN
Tema 1.4. Conep:xkanue yueOHOro MaTepuasa, B TOM YHcJie MPodecCHOHATBLHO —
HpOHeHTHBIe OpPUEHTHPOBAHHOE
BBEIYMCIICHHS B TOoM uMc/ie NTpaKTHYECKUX 3aHATU
. [Ipumenenue npo6eii ¥ MPOLEHTOB ISl pellIeHUs MPUKIATHBIX 3a7a4 U3 Pa3IuuHbIX OYHBIH/caMocT
npodeccronan oTpaciiell 3HaHUH U peanbHOU Ku3HH. [IpubmmkEHHbIe BLquI/IcneHI/m, MpaBuIa OATEIILHOE
BHEIX 3324aX OKPYIJICHHS, IPUKUIKA U OIIEHKA PE3yJIbTaTa BRIUMCICHUN. PasHbIe crtiocoObl HU3y4CHHUC
BBIYHCIIEHUS MPOIIEHTOB. [Ipo1ieHTHbIE BRIYUCIIEHUS B TPO(ECCHOHATBHBIX
3anavax. [[pumeHeHue ypaBHEHU U HEPABEHCTB K PEILICHUI0 MaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTell HAyKU U pealbHOM JKU3HH
Tema 1.5. Conep:xanne y4eGHOro MaTepuaia, B TOM 4YHcJie TPo¢ecCHOHAIBLHO —
IlocnenoBaTenr | OPUEHTHPOBAHHOE
BHOCTH B TOM uMciIe IPpaKTHYECKUX 3aHATHI
u nporpeccun | llocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs OCIIEN0BATENLHOCTEH. MOHOTOHHbIE OYHBII/CaMoCT
MOCJIeI0BaTeNbHOCTU. AprudmMeTrnyeckass 1 reoMeTpruuecKas MporpecCuu. OATEIIBHOC
BbeckoneuHo yOwiBatoriasi reomerpudeckas nporpeccus. Cymma 0€CKOHEYHO H3y1CHHC

yOBIBaroIeil reoMmeTpuieckoii mporpeccuu. opmyia CI0KHBIX MPOIEHTOB.
Hcnonp30Banne nporpeccuu Jyisl pelieHus peasibHbIX 3a7a4 MPUKIAJHOTO
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XapakTepa

Tema 1.6. Coaep:xanne y4e0HOro MaTepuasaa, B TOM 4ucie Npo¢ecCHOHAIBHO — 4
OyHKIUU U | OPMEHTHPOBAHHOE
rpaduku B ToM 4nciie mpakTHYECKUX 3aHATHIA
Oynkys, crocoosl 3aganus Gpyakuuu. I'paduk Gynkunn. BzaumHo oOpaTHbIe OYHBII/CaMoCT
¢bynkmmu. O6acT ONpeaesIeHus U MHOXKECTBO 3HaueHuH ¢yHKuu. Hymu 4 OATENbHOE
¢dbyskmn. [IpoMexxyTku 3HAKONOCTOSTHCTBA. YETHBIC M HEYETHBIC PYHKITUU HU3ydCHUC
Tema 1.7. Coaep:xxanne y4e0HOro MaTepuaaa, B TOM 4Hcie MPogecCHOHAIBHO — 5
Bxonguoit opneHTnpOBaﬂﬂoelO
KOHTPOJIb B ToM yuncie mpakTHYeCKUX 3aHATH I
OYHBII/camocT
Brruucnenust u mpeoOpa3oBanus. YpaBHeHUs U HepaBeHcTBa. [Iporpeccun. 2 OSATEIBHOE
@OyHKIMH U TpadUKH U3yuCHHUE
Pa3nes 2. Crenenu u kopuu. CreneHHas, NoKkas3areJibHas u Jorapupmuyeckas pyHKuus 30 JIP
IO 1-4, 6-8 TP
Tema 2.1. Conep:xanne y4eGHOro MaTepuasa, B TOM 4HcJie MTPogecCHOHAIBLHO — 5
ApmbMeTquc OPHUEHTHPOBAHHOE
KUl KOpEHb N— OYHBIIT/CaMOCT
Olf CTeleHU 1 OSTENbHOE
Apudmernyeckuil KOpeHb HATYPAJIbHON CTETEHHU. U3y4eHHE
B ToM uHciIe IpaKTHYeCKHX 3aHATHI
OYHBII/camMocT
1 OSTENhHOE
JlelicTBus ¢ apupMETHUESCKMMHU KOPHSIMHU N—O CTENEHU U3y4eHHe
Tema 2.2. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie TPo¢ecCHOHAIBLHO — 2
Cremnenn. OPUEHTHPOBAHHOE
Cranmapraas | Crenens ¢ nenbiM nokasareseM. Crangapraas Gopma 3anucu IeiCTBUTEILHOTO OYHBII/caMoCT
q)opMa zanucu | 9ucna. Mcmois30BaHue Mo AXo e (bopMLI 3aIIMCH JEUCTBUTENbHBIX YUCET IS OATCIIBHOC
neiicTBUTENbH | PCIICHHS IMPAKTHYCCKUX 3a7a4 U MPEACTaBICHUS JaHHBIX. CreneHs ¢ 1 H3yqCHHC
Oro0 YHCJa pauroHanbHBIM Noka3areneM. CBOWCTBA CTEIEHM.

B TOM unciie NpakTHYeCKUX 3aHATHI

9 popeccuonanvho-opuenmuposantoe cooepiucaniie Movucem Gblms pacnpedeneHo no pazdeiam (memam) un CKOHYeHmpuposano & pazoene Ipuxiadnoii Modys

0 Ipogheccuonansro-opuenmuposantoe codepaicarue modicem 6vims pacnpedeneno no pasdenam (memam) Ui CKOHYeHmpuposano & pazoeie IIpuknaonot Mooys
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OYHBIIT/caMoCT

ITpeoGpazoBaHue BbIpaKeHUH, 1 OSITENBHOE
COZEPKAIIUX CTENEHU C PAMOHAIBHBIM NIOKA3aTEIEM U3yucHHE
Tema 2.3. Copep:xanue y4eGHOro MaTepuaia, B TOM YHcie NPodecCHOHATBHO — 5
Crenennas OpPHEHTHPOBAHHOE
bynKums CrenenHas GyHKIHSI ¢ HATypaJIbHBIM U IIEIIBIM TTOKa3aTesieM. E€ cBolicTBa u 11 OYHBI/OHIIAN
rpaduK. H
B TOM umcC/Ile IPAKTHYECKHUX 3aHATH I
OYHBIH/CaMOCT
CaoiicTBa u rpaduK KOpHs n-0il CTETICHU 1 OSITEIIBHOE
U3yueHHe
Tema 2.4. Copep:xanue y4eGHOro MaTepuaia, B TOM yucie NpogecCHOHAILHO — 5
I/IppauHOHam, OPHEHTHPOBAHHOE
HBIE OYHBIH/CaMOCT
ypaBHeHHs! HppanmonanbHple ypaBHEHHS U HEPABEHCTBA 1 OSITENLHOE
Y HEPaBEHCTBA U3YHaCHUC
B TOM umc/ie IPAKTHYECKUX 3AHATH I
OYHBII/camMocT
Pemenne nppanvoHanbHBIX YPAaBHEHUM U HEPABEHCTB 1 OATEIbHOE
U3y4eHHE
Tema 2.5. Conep:kanue y4e0HOro MaTepuasia, B TOM YHc/ie NPodeccCHOHAIBHO — 9
[Ipumenenue OpHEHTHPOBAHHOE
CBOMCTB B TOM uMc/ie NPAKTHYECKUX 3aHSATH
CTeNeHHOI CBoiicTBa cTeneHHON (YHKITUU TIPH PEIICHUN YPaBHEHUN U HEPABEHCTB OYHBII/camMocT
byHKIMN Hcnonb3oBaHue CBOMCTB cTeNeHHOM (PYHKIIMU IpU PEellIeHUN YpaBHEHUN U 2 OATENILHOC
HEPABEHCTB U3yveHue
Tema 2.6. Conep:xanne y4eGHOro MaTepuasia, B TOM 4YHcJie NPodecCHOHATBLHO — 9
[Toka3zarenpHa | OPHEHTHPOBAHHOE
i byHkiwms, | B ToM 4nciae npakTHYecKUX 3aHATH
ee CBOMCTBA [TokazarenwsHas ¢yHkuus, e€ cBoiicTBa u rpaduk. [loctpoenue rpaduxos 2/ OYHBIN/OHIIAN
MOKa3aTeabHON (DYHKIIMH H
Tewma 2.7. Copep:xanne y4eGHOro MaTepuasia, B TOM 4ucJie NpogecCHOHAIBHO — 5
ITokazarenpHbl | OPMEHTHPOBAHHOE
€ ypaBHEHHUS B ToM YHc/Ie NPAKTHYECKHX 3aHATHH
W HEPABEHCTBA 5 5 OYHBIIl/camMocT
[loka3arenbHble ypaBHeHUs. PelnieHue nokasaTtelbHbIX YpaBHEHUN OSITEIIBHOE
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HN3YUYCHHUC

Tema 2.8. Coaep:xanne y4e0HOro MaTepuasaa, B TOM 4ucie Npo¢ecCHOHAIBHO — 5
[Ipumenenue OPHEHTHPOBAHHOE
CBOMCTB B ToM uHciIe IPAKTHYECKHX 3aHATHI
I10Ka3aTeJIbHO OYHBII/camMocT
it byHKIIM [Toka3zaTenbHbIE HEpAaBEHCTBA. Penienre nokazareibHbIX HEPABEHCTB 2 OSTEILHOE
U3y4eHHe
Tema 2.9. Copep:xanue y4eGHOro MaTepuaia, B TOM yuciie NpogecCHOHAILHO — 5
J_IorapI/I(bM OPHEHTHPOBAHHOE
quca. . . 11 OYHBI/OHJIAN
JlecsTHUHBI Jlorapudwm uncna. JlecaTUuHbIN 1 HATYpATBHBIN JOTapHUPMBbI H
i B ToM uHciIe IPAKTHYECKHX 3aHATHI
HaTypasbHbIH Omnpenenenne orapupmMon 1 g:f;ﬁfgg o
Jorapu@msl
U3y4eHHe
Tema 2.10. Conep:xkanue yueOHOro MaTepuasia, B TOM 4ncjie npogeccCHOHAIBLHO — 5
CBoucTBa OPHUEHTHPOBAHHOE
sJorapu@moB OYHBII/cCaMoCT
[IpeoOpa3oBanue BhIpaKeHUH, coAepKALIUX JTOTapU(PMbI 1 OATENBHOE
W3yUYCHHE
B ToM yncie mpaKTHYeCKUX 3aHATHIA
OYHBII/camMocT
Pemenne mpumMepoB ¢ torapu(pMUIECKUMU BBIPAXKCHUSIMHU 1 OSATEIBHOE
W3yUYCHHE
Tema 2.11. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie TPo¢ecCHOHAIBLHO — 5
Jlorapudmuue | OPHEHTHPOBAHHOE
ckasg GyHKIHS, ) 5 11 OYHBII/OHTal
ee CBOICTBA Jlorapudmuueckas pyHkius, e€ cBoiicTBa u rpaduk H
B ToM uMciie NPAKTHYECKUX 3aHSATH
OYHBIN/CaMOCT
[Toctpoenne rpadukoB morapuMudeckux QyHKIIAH 1 OATENhHOE
W3yUYCHHE
Tema 2.12. Conep:xanne y4eGHOro MaTepuaia, B TOM YHcJie NPOPecCHOHAIBLHO —
J‘[orapmpMqu OpMEHTHPOBAaHHOE 2
CKHE
Jlorapudmuueckue ypaBHEHUS] U HEPAaBEHCTBA 1 OYHBII/camMmocT
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YpPaBHEHUS U

OsATCIBHOC

HEpPaBEHCTBA W3y4YeHHE
B ToM uHciIe IPaKTHYECKHX 3aHATHI
OYHBII/camMocT
Pemenus jorapuMuveckux ypaBHCHHI ¥ HEPABCHCTB 1 OATEIILHOE
U3yueHHe
Tema 2.13. Coaep:xanne y4eOHOro MaTepuaaa, B TOM 4ucie NpogecCHOHAIBHO —
Jlorapumbl B | OPHEHTHPOBAHHOE 2
npupoae u
TeXHUKE B TOM uHciIe IPAKTHYECKHX 3aHATHI
[Ipumenenune norapudma. Ucropus pazButus mareMatuku. Jlorapupmuyeckas OYHBIH/caMoCT
cnupainb B npupojie. Ee matemarnueckue cBoiictBa Mcnonb3oBanue rpadukos 5 OATCIIBHOC
(GYHKIIMN 711 UCCIIEIOBAHMS TIPOIIECCOB M 3aBUCUMOCTEH, KOTOPHIE BOSHUKAIOT MPHU HU3yICHHUC
pElIeHNH 3a]]a4 U3 pa3IMYHbIX 001acTel HayKU U peaibHOM KU3HU
Tema 2.14. Conep:xkanue y4edOHOro MaTepuajia, B TOM YHcje MPo¢ecCHOHAIBLHO —
[Ipumenenue OpHEHTHPOBAHHOE 6
JorapupmoB K
pelIeH IO B TOM uHciIe IpaKTHYeCKHX 3aHATHI
3ajau . OYHBII/camMocT
Pemenue norapugmMuueckux ypaBHEeHH U HEPABEHCTB 5 OATEIbHOE
U3y4eHHe
OYHBII/camMocT
Kontponbras padota 1 1 OSTEIBHOE
U3y4eHHe
Pa3znen 3 [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE 26 JIP
11O 1-4, 6-8 ITP
Tema 3.1. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie TPo¢ecCHOHAIIBLHO — 4
HOBTOpeHI/IC OPUEHTHPOBAHHOE
mnaauMerpun. | OCHOBHBIE QUIYpBI, (PAKTBI U TEOPEMBI IIIAHUMETPUH. OCHOBHBIE TIOHSATHS OYHBII/OHIAN
OCHOBHBIE crepeomeTpuu. Touka, npsimasi, IIIOCKOCTh, TpOCTpaHCTBO. [loHsTHE 06 H
MMOHSTHUS AKCMOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1/1
CTEPEOMETPUHA CICACTBUA U3 HUX
B TOM unciie NpakTHYeCKUX 3aHATHI
ITocTpoenue crepeomerpun O4YHBIIT/caMOCT
3 OSTENhHOE
U3yvyeHHe
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Tema 3.2.

Coaep:xanne y4e0HOro MaTepuaaa, B TOM 4ucie MpogecCHOHAIBHO —

HpHMBIe 1 | OPUEHTHPOBAHHOE
IUIOCKOCTH B3anmHOE pacriosnokeHue npsMbIX B IPOCTPAHCTBE: MTEPECEKAOLINECH, OYHBIH/caMoCT
B NapajuleJIbHbIE U CKpeIMBaroIuecs npsmele. 1lapamienbHOCTh NPSMBIX U OATCILHOE
IIPOCTPAHCTBE. IJIOCKOCTEHN B NPOCTPAHCTBE: NApajlIeNIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, U3y4ICHUC
TMapamiensaoc | NaPAVIETLHOCTD TPEX NPSAMBIX, NAPAILICTBHOCTb NPSIMOM U IJIOCKOCTH. YTJIBI C
Th TIPAMBIX, COHAIPABJIEHHBIMU CTOpOHal\\/JII/I, YIOJI MEKY IPSIMBIMH B npocEpaHCTBe.
mpsAMOi H HapaJ'IJ'ICJ'II)E-IOCTI) IUIOCKOCTEN: MapajuieIbHbIE TUIOCKOCTH, CBOVCTBA NAapalIEITIbHBIX
TUIOCKOCTEM.
IUIOCKOCTH, -
o B ToM uncie MPAKTUHYICCKUX 3aHATHHN
IUIOCKOCTEN OYHBII/camMocT
[Ipocreiiye npocTpaHCTBEHHbBIE PUTYPBI HA IIIOCKOCTH: TETPaA’Ip, KyO, OSATEITBHOE
napajuieenuIe]l, MOCTPOCHUE CEYCHMI W3yUYeHHE
Tema 3.3. Conep:xanne y4eGHOro MaTepuasa, B TOM 4Hciie NTpogecCHOHAIBLHO —
HepHeHHI/IKy.H OPUEHTHPOBAHHOE
APHOCTD [TepieHAMKYASIPHOCTH MPSIMOM U TIJIOCKOCTU: MEPHEHANKYIISIPHBIE TPSIMbIE B OYHBIH/camMocT
MIPSIMBIX IIPOCTPAHCTBE, MPSIMBIC apajIeIbHbIC U IEPHECHAUKYIISIPHBIC K INIOCKOCTH, OATEIIPHOC
W IJIOCKOCTEHM | MPU3HAK MEPHEHANKYISIPHOCTH MPSIMOM U TIIOCKOCTH, H3y4CHHUC
B TOM uHciIe IpaKTHYeCKHX 3aHATHI
OYHBII/camMocT
TeopeMa o mpsMOi NEPIEHANKYIISIPHOMN TIIOCKOCTH OATEIbHOE
HA3y4YEHUE
Tema 3.4. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie TPo¢ecCHOHAIIBLHO —
VYTasl MEXY OpPMEHTHPOBAHHOE
IIPSIMBIMHE VYTIubl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOM U TUNIOCKOCTBIO, IBYTPaHHbIN yroJ, OYHBIH/caMoCT
" JIMHEMHBIN yroJj ABYTPAHHOTO yria. [leprneHauKyinsp U HakJIOHHbIE: pACCTOSIHUE OT OATCIIBHOE
mockocTsmy | TOUKH JIO TIOCKOCTH, PaCCTOSIHUE OT IPsIMOM 70 TUIOCKOCTH, TPOEKLIUs (GUTYpHI Ha H3ydCHHE
IJIOCKOCTh. lleprneHIuKyIsIpHOCTh MIIOCKOCTE!: MPU3HAK EPIEHANKYIIPHOCTH
JIBYX IJIOCKOCTEM.
B ToM uMciie NPAaKTHYECKUX 3aHSATH
OYHBIN/CaMOCT
Teopema o TpEX nepneHauKyspax. Pemenre npakTuKo-OpueHTUPOBAHHBIX 3a/1a4 OSTEIILHOE
H3YUYCHUC
Tema 3.5. Conep:xanne y4eGHOro MaTepuaia, B TOM YHcJie TPogecCHOHAIBLHO —
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[Ipsameie M | OPMEHTHPOBAHHOE
IUIOCKOCTU OYHBII/camMocT
B Pacnionoxenue npsiMbIX U INIOCKOCTEN B OKpYKarolieM Mupe (Ipupo/ie, HICKYCCTBE, 1 0ATEIIbHOE
npaxtiueckux |- 2PXUTEKTYpe, TEXHHUKE). _ M3yueHne
sazadax B ToM yncie mpakKTHYeCKUX 3aHATHI
OYHBIN/CaMOCT
Pemienue npakTUKO-OpUEHTHPOBAHHBIX 3aa4 3 OATENILHOE
U3yUYeHHE
Tema 3.6. Conep:xanne y4eGHOro MaTepuasa, B TOM 4Hciie Npo¢ecCHOHAIBLHO — 6
OCHOBHBIE OPHEHTHPOBAHHOE
MIPOCTPAHCTBE 5 OYHBIN/CaMOCT
HHBIE (PUTYPBI B3anmHoe pacnosnoxeHue npsMbIX U IMII0OCKOCTEN B IPOCTPAHCTBE. 1 OATEIIbHOE
" UX U3yUYeHHE
B3AHMOPACTION B ToM ymcie MpaKTHYeCKUX 3aHATH I _
OYHBIH/CaMOCT
OKCHIE [MocTpoeHne ceueHui 4 OATENbHOE
W3yUYeHHE
OYHBIH/CaMOCT
KonTtponbHas padota 2 1 OSTENBHOE
W3yUYCHHE
Pa3znen 4. KoopanHaThl U BEKTOPbI B IPOCTPAHCTBE 18 JIP
IO 1-4, 6-8 TIP
Tema 4.1. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie NTPogecCHOHAIBLHO — 4
BeKTOpBI B | OPMEHTHPOBAHHOE
NpoCTpaHCTBe. | BEKTOP Ha MIIOCKOCTH U B IPOCTpaHCTBE. CII0KEHNE M BBIYUTAHUE BEKTOPOB. OYHBII/camMocT
JleicTBus ¢ | YMHOXKEHHE BEKTOpa Ha Yynciio. PasiiokeHne BeKTopa 1o TpEM HEKOMILIAaHAPHBIM 2 OSATCIIEHOC
BEKTOPaMHU BekTtopaM. [IpaBuio napajienenurnena. H3y4CHHUC
B ToM uMciie NPAKTHYECKUX 3aHSATH
OYHBIN/CaMOCT
Pemenue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM TIPABUII IEUCTBUM C BEKTOPAMHU 2 OSTEIILHOE
W3yUYCHHE
Tema 4.2. Conep:xkanue yueOHOro MaTepuasia, B TOM YHc/ie MPogeccHOHATBHO — 4
KOOp,[[I/IHaTBI B | OPHEHTHPOBAHHOE
npocTpaHnctse. | [IpAMOyronbHas cucremMa KoopuHar B poctpaHcTe. KoopuHaThl BEKTOpa. OYHBIIl/camMocT
I[Tpocreiimue [IpocTeitmue 3agaun B KOOpAMHATaX. YTOJ MEXAYy BeKTopaMu. CKalsipHOE 2 OATENILHOE
IIPOU3BEICHUE BEKTOPOB. BBIYNCIICHUE YIIIOB MEKY NPSIMBIMU U INIOCKOCTSIMU. U3ydCHHC
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3aga4u

B ToM ync/ie NpaKTHYECKUX 3aHATHI

B KOOpAMHATAaX OYHBII/camMocT
KoopnHaTHO-BEKTOPHBIA METO/I IIPY PELIEHUH T'€OMETPUUYECKUX 3a1a4 2 OSITEIIBHOE
U3yueHHe
Tema 4.3. Copep:xanue y4eGHOro MaTepuaia, B TOM yuciie NpogecCHOHAILHO — 4
[TpakTuko- OPHEHTHPOBAHHOE
OPUEHTHPOBAH . . OYHBIH/camMocT
HELE 3a7199¥ Ha KOOpILI/IHaTHaf[ IJIOCKOCTh. Bhruncienue paccTosHUAM U TUIOIAeH Ha 2 OATEIIbHOE
KOOPIMHATHOIT KOOPJIMHATHOM TMJIOCKOCTH. _ W3yUeHme
TOCKOCTH B TOM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camocT
KonunuecTBeHHbIE pacueTsl 2 OSITEIIbHOE
U3yueHHe
Tema 4.4. Conep:kanue yue0HOro MaTepuasa, B TOM YHcJ/Ie PO ecCHOHATBHO — 6
Pemenue OpPMEHTHPOBAHHOE
3aj1a4d Ha OYHBIIT/caMOoCT
KOOPANHATHI . 1 OATEIILHOE
1 BEKTOPHI KoopnHaTHO-BEKTOPHBIA METOT PU PENIEHUH T€OMETPUYECKUX 3a]1a4. U3y4eHHe
B ToM yncie mpakTHYeCKUX 3aHATH I
OYHBII/camMocT
Pemenue 3aga4, cBI3aHHBIX C MPUMEHEHUEM TTPABUJI ICUCTBUN C BEKTOPaAMHU. 4 OSITEITbHOE
3afgauM TUIAHUMETPUU U CTEPEOMETPUU U METOIbI MX PEIICHUS W3yUYCHHE
OYHBIN/CaMOCT
1 OSTENhHOE
KonTtponsHas padora 3 U3y4eHHe
Pa3znen 5. OcHoBbl TpUroHOMeTpuu. Tpuronomerpuueckne QyHKIun 40 JIP
IO 1-4, 6-8 TIP
Tema 5.1. Copepixanne y4eOHOro MaTepuasia, B ToM 4uciie Npo¢ecCHOHAIBLHO — 4
OCHOBBI OPMEHTHPOBAHHOE
tpuroHomerpu | CHHYC, KOCHHYC U TAHTCHC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, 11 OYHBIH/OHTaN
u APKTAHT€HC YUCIIOBOTO apryMeHTa. TpUroHoOMeTpruuecKas OKpyKHOCTBD, H
B TOoM uMciie NPAKTHYECKUX 3aHSATH
OYHBIN/CaMOCT
Omnpenenenre TPUTOHOMETPUUECKUX (PYHKIIUN YUCTIOBOTO apryMeHTa 3 OSTEIILHOE
H3yUYCHHE
Tema 5.2. Cojep:kanne y4eGHOTo MaTepuajia, B TOM YHCJIe NPO(ecCHOHAIbHO — 4
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OcHoBHbIE OPHEHTHPOBAHHOE
TPUTOHOMETPH OYHBIH/caMoCT
YecKHe OCHOBHBIE TPUTOHOMETPUYECKUE POPMYITHI OATENBHOE
TOXJIECTBA U3yueHHe
B ToM uHciIe IPAKTHYECKHUX 3aHATH I
OYHBII/camMocT
[IpeoOpazoBanye TPUTOHOMETPHYSCKUX BBIPAKCHUN OSITEIIBHOE
U3y4eHHe
Tema 5.3. Copep:xanue y4eGHOro MaTepuaia, B TOM yucie NpogecCHOHAILHO — OYHBIH
HepHo JTUYECK OPHEHTHPOBAHHOE
ue  (QyHKIHH. O4YHBIT/caMOCT
TpuroHoMeTpH qDyI—iKIIPIfI. [Tepuonnueckue Gpynkuu. TpuroHoMerpudeckue (PyHKINU, UX OSTETBHOE
qecKHe CBOMCTBaA U rpaduKu M3ydeHHe
dyHKIMH B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camMocT
I'paduikyu TPUTOHOMETPUIECKUX QYHKITAN OSITEIIBHOE
U3y4eHHe
Tema 5.4. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie NpogecCHOHAIBLHO —
[Ipeobpa3oBan | OPHEHTHPOBAHHOE
ue rpadukoB OYHBII/CaMoCT
TPUrOHOMETpPH Cxxarue u pacTshkeHue TpapuKOB TPUTOHOMETPUUECKUX () YHKITHM. OATEIIbHOE
YECKUX HU3ydCHUC
yHKIMit B TOoM uMc/ie NPAKTHYECKUX 3aHSATH
OYHBIN/CaMOCT
[IpeoOpazoBanue rpadukoB TPUTOHOMETPUUECKUX (HYHKITUMA OATEIILHOE
W3yUYCHHE
Tema 5.5. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie TPogecCHOHAIBLHO —
Onucanue OpPUEHTHPOBAHHOE
npousBozcTBe | VICIONB30BaHKUE CBOWCTB TPUIOHOMETPHIECKUX DYHKIMH B IPODECCHOHATBHBIX OYHBII/camocT
HHBIX 3anavax. Mcnonp3zoBanue rpagukoB GyHKIUN IS UCCIIEIOBAHUS MPOIIECCOB U OATEIbHOC
IPOIIECCOB ¢ | 32BUCHMOCTEH, KOTOPbIE BOSHUKAIOT IPU PEIICHUH 3a/[a4 U3 JIPYTHX y4eOHbIX H3y1CHHC
MTOMOIIIBIO JIACIUTUINH U PEATbHOW KU3HU
rpadukoB B ToM uncie MpaKTHYeCKHX 3aHATHI
byHKUIMH OYHBII/cCaMoCT
I'paduku Gpynkuumii. CATyallMOHHbIE 3a1a4K OATCIBHOC
H3yUYeHHE
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Tema 5.6.

Coaep:xanne y4e0HOro MaTepuaaa, B TOM 4ucie MpogecCHOHAIBHO —

06paTHHe OPUEHTHPOBAHHOE 4
TPUTOHOMETPHU . OYHBII/CaMOCT
S — Oo6patnbie pyakuu. O6parHbIe TpUTrOHOMEeTpUYeckne GyHKIMU. X cBOMCTBA 1 1 OSATENBHOE
byHKI@H rpaduxu U3yveHue
B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camMocT
I'paduxy 00paTHBIX TPUTOHOMETPUUECKUX QYHKIHUN 3 OSITENbHOE
U3yueHHe
Tema 5.7. Conep:xkanue y4eOHOro MaTepuasa, B TOM YHc/Ie MPo¢ecCHOHATBHO — 4
TpI/IFOHOMeTpI/I OpPMEHTHPOBAHHOE
yecKue TpuroHomerpudyeckne ypaBHEHUS 11 OYHBIN/OHITAN
ypaBHEHUS H
B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camocT
Pemrenne TpuroHOMeTpUYECKUX YpABHEHUI 3 OAITEIIbHOE
U3y4eHHe
Tewma 5.8. Conep:xkanue yueGHOro MmaTepuasia, B TOM Yuc/ie NpodeccHOHANIBHO — 4
Tpuroromerpy | OPMEHTHPOBAHHOE
yecKue OYHBII/camMocT
HepaBeHCTBA [IpuMepsl TPUTOHOMETPUYECKHE HEPABEHCTBA. 1 OSITEIIBHOE
U3y4eHHe
B TOoM uMciie NpaKTHYeCKUX 3aHATHI
OYHBIN/CaMOCT
Pemrenne npocTefmmnx TpPUroHOMETPUUECKUX HEPABEHCTB B TOM YHUCJIE C 3 OSITEIBHOE
WCI0JIb30BAHUEM CBOMCTB (PYHKIUN U3y4eHHe
Tema 5.9. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie NTPogecCHOHAIBLHO — 8
Penrenue OPHEHTHPOBAHHOE
3ama4 B TOM unc/ie IpaKTHYeCKUX 3aHATHI
TPUTOHOMETPHU OYHBII/CaMOCT
- TpUroHOMETPUYECKHUE BBIPAXKEHNUSI, YDABHEHUS U HEPABEHCTBA. Pemenne 3aqaq 5 OSATEIIBHOE
U3y4eHHe
OYHBIN/CaMOCT
Kontponsnas pabora 4 1 OATEBHOE
U3y4eHHe
IIpomexyTouHasi arTecTauys B popMe KOHTPOJILHOI padoThl 2/2 OYHBI/OHIAN
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_2 cemecTp
Pa3nea 6. IlpousBognas pyHKuum, ee NpuMeHeHHe 34 JIP
110 1-4, 6-8 ITP
Tema 6.1. Coaep:kanne y4ed0HOro MaTepuasa, B TOM YHCJIe NPO(ecCHOHATBHO — 4
MOHOTOHHOCT | OPHEHTHPOBAaHHOE !
b QYHKIIHH. [TpomexxyTKr MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHUMYMBbI () YHKITUH. OYHBIT/caMOCT
OKCTPEMYMBI 1 OSITENBHOE
DyHKIHH. u U3yYeHHUE
Toukn B ToM 4nc/le NPAKTHYECKHX 3aHATHI _
SKCTPEMYMa HauOouibiee u HanMeHslee 3Ha4CHUE (DYHKIIUU HA IPOMEKYTKE OYHBII/caMoCT
3 OATEIILHOE
U3yYCHHUE
Tema 6.2. | Conep:xanue y4eGHOT0 MaTepuasa, B TOM YHCJIe MPO(ecCHOHATBHO — 5
TTousTue OpPMEHTHPOBAHHOE
0 HemnpepsiBabie QyHKITNN. O4YHBIiT/caMOCT
HENPEPBIBHOCT 1 OATCIBHOC
¥ QYHKIHH “ U3YyUCHHUE
B ToM 4Hc/Ie IPAaKTHYECKHUX 3aHATH I
Meroa MHTEpBAJIOB JUIsl pELIEHUSI HEPABEHCTB OYHBIiT/caMOCT
1 OATEJIbHOE
U3yUCHHUE
Tema 6.3. Conep:xanne y4eGHOro MaTepuasa, B TOM 4HcJie TPogecCHOHAIBLHO — 9
HpOI/I3BOI[HaH OPUEHTHPOBAHHOE
dyHKIHHK [IpousBonnas ¢pynkuuu. [IpousBoaHble 3neMeHTapHBIX QYHKUIUNA. DOpMYIIbI 11 O4YHBIII/OHTal
HAaxX0’KJICHUs IPOU3BOIHON CYMMBI, TPOU3BEICHUS U YACTHOTO H
B TOM uMciie NPaAaKTUYECKUX 3aHSATH
5 11 OYHBII/OHIal
[IpuMepnl HaX0XKI€HHSI TPOU3BOIHOM CYMMBI, TPOU3BEIEHUS U YACTHOTO H
Tema 6.4. Conep:xanune yueOHOro MaTepuasia, B TOM YHc/ie MPodecCHOHATBHO — 9
I'eomerprueck | OPHEHTHPOBAHHOE
Wil CMBICIT . . . OYHBIIl/camMocT
mpom3BoHO# FeOMeTpI/ILIevCKI/II/I CMBICJI IPOU3BOTHON (YHKIIMH — YITIOBOH KOS(b(bI:IuHeHT 1 OSITENILHOE
KacaTeNnbHOU K rpaduky QYHKIMH B TOUKE. YpaBHEHUE KacaTeIbHOU K rpaduKy U3yYeHHUE

! TIpoteccronatbHO-OpHEHTHPOBAHHOE COMEPKAHNE MOXKET OBITH PACTIPEIENEHO MO paszienaM (TeMaM) WiIH CKOHIIEHTPHPOBAHO B pas/ene IIpuKianHoi MOIyh
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GbyHKITIHN

B ToM yncie mpaKTHYeCKHX 3aHATHI

OYHBIN/CaMOCT
Pewienune ypaBHenuii OSITENIbHOE
H3yUYEHHE
Tema 6.5. Conep:xkanue y4eOHOro MaTepuasa, B TOM YHc/Ie MPo¢ecCHOHATBHO —
dusnuecku OPUEHTHPOBAHHOE
OYHBIN/CaMOCT
CMBICIT . . . N
N dusndeckuit (MEXaHUYECKHI) CMBICI MPOU3BOIHOM. [IpumMeneHnre mpou3BoHOM 0ATEIIbHOE
MPOU3BOTHOM N
p 8 JUTsl OTIPEJIEICHHS] CKOPOCTH TIPOIIecca, 3aIaHHOTO (opMyIiol mim rpadukom H3yUYEHHE
B =
B ToM YHc/Iie MPAKTHYECKHX 3aHATHI
npodeccuoHan O4YHBIT/caMOCT
BHBIX 3a7ja9aX | OmnpesesieHusi CKOPOCTH Tpoliecca, 3aAaHHOTO POpMYIoN uiH rpadukoM OAITEITLHOE
H3yUYEHHE
Tema 6.6. Conep:xkanue yueOHOro MaTepuasia, B TOM 4ncjie npogeccCHOHAIBLHO —
[Ipumenenue OPUEHTHPOBAHHOE
TIPOM3BOIHOM OYHBIH/CaMOCT
« Bo3spacranue u yoriBanue QyHKIIUH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS OSITEITEHOE
(GyHKIIMM 3HAKY TPOU3BOIHOM. W3yUYCHHE
HCCIENOBAHUIO =
N B ToM yncie mpakTHYeCKUX 3aHATH I
bynxmit OYHBII/camMocT
Ha [IpuMeHeHne MpON3BOIHOM K MCCIEA0BaHNIO (DYHKIIMI HA MOHOTOHHOCTD U OATEIIEHOC
MOHOTOHHOCTE | 3kcTpeMyMbl U3yUYeHHE
U 3KCTPEMYMBI
Tema 6.7. Conep:xanne y4eGHOro MaTepuasa, B TOM 4HcJie TPogecCHOHAIBLHO —
HccnegoBanue | OPMEHTHPOBAHHOE
i OYHBIN/CaMOCT
byHKIIUN .
Anroput™m uccienoBaHus GYHKIUN U MOCTPOCHHUS ee TpaduKa ¢ TOMOIIbIO OSATEIBHOE
U TIOCTPOEHUE N
p MPOU3BOJHOM. VICTOpHS pa3BUTHS MAaTEMATUYECKOTO aHAIN3A U3y4eHHe
rpaguKoB -
B ToM Yncie NpaKTHYeCKUX 3aHATH I
OYHBIN/CaMOCT
ITocTpoenune rpadikoB MHOTOYJICHOB C MCIIOJb30BAHKEM arapara OATEIbHOE
MaTEeMaTUYEeCKOTO aHaJIu3a. W3yUYCHHE
Tema 6.8. Conep:xanue yueOHOro MaTepuasa, B TOM YHc/ie MpogeccHOHATBHO —
HawuGomnbiiee u | OpHEHTHPOBAHHOE
HaxoxaeHrne HaubobIIIero 1 HAaMMEHbBIIEro 3Ha4eHus QYHKIIMU Ha OTpe3Ke. OYHBII/camMocT
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HaNMEHbIIIEE OSITEIIBHOE
3HAYCHUA HU3Yy4CHUC
dyHKLIMK HA B ToM uHciIe IPaKTHYECKHX 3aHATHI _
oTpesKe [IpumeneHre npoU3BOIHOM JUIsl HAXO0KICHUS HAWTYYILETO PEMIEHUS B TPUKIIAIHBIX OYHBI/CaMOCT
3aadax, s ONpeeNIeHUs] CKOPOCTH MpoIiecca, 3aJaHHOTO (OPMYIION HITH 3 OATCILHOE
rpaduKom U3ydcHHue
Tema 6.9. Conep:xkanue y4edHOro MaTepuasa, B TOM YHc/Ie MPo¢eccCHOHATBHO — 4
Haxoxneuune OpPHEHTHPOBAHHOE
ONTHUMaJsHOro | B TOM YHc/Ie MPAKTHYECKUX 3aHATHI
pe3ylIbTara ¢ OYHBII/camMocT
OSITEIIBHOE
MMOMOIIBIO
. U3y4eHHe
MPOU3BOJHOMN
p o [Ipuknagaeie 337291, B TOM YUCIIE COIMATBLHO-2KOHOMHYECKOTO M (PU3UIECKOTO 4
B xapakrtepa, Penienue npukiagHbiX 3aa4 CpeICTBAMM MaTEMAaTHYECKOr0 aHaIu3a
MPAKTUYECKHUX
3aja4a
Tema 6.10. Conep:xkanue yueOHOro MaTepuasia, B TOM YHc/Ie PO ecCHOHATBHO — 6
Pemrenue OpPHEHTHPOBAaHHOE
3a71a4. B ToM 4Hc/Ie IPAaKTHYECKHUX 3aHATH I
TTpou3BoHas HudbdepennupoBanne Gpynkumii. Hanbompiiee n HauMmeHbIee 3HaYCHUS QYHKITUN OYHBII/CaMOCT
byHKIHH UccnenoBanue GyHKIUN ¢ TOMOTIBIO TTPOU3BOTHON 5 OSITEIIbHOC
YHKIHM, N3y4EHUE
ee =
OYHBIN/CaMOCT
IIPUMCHCHUEC KountponsHas pabora 5 1 OSTEIBHOE
U3yUCHHUE
Pa3znen 7. MHOrOrpaHHMKY M TeJia BpalleHU st 36 JIP
11O 1-4, 6-8 ITP
Tema 7.1. Copepixanne y4eOHOro MaTepuasia, B ToM 4uciie Npo¢ecCHOHAIBLHO — 5
MHOFOFpaHHH OPHEHTHPOBAHHOE
KH [loHaTHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHUKA, BBIITYKJIbIE U 11 OYHBII/OHIAN
HEBBIITYKJIbI€ MHOTOTPAHHUKH; pa3BEPTKA MHOTOTPAaHHUKA H
B TOM unciie NpakTHYeCKUX 3aHATHI
11 OYHBIN/OHIIAN
[TocTpoeHne pa3BepTKU MHOTOIPaHHUKA H
Tema 7.2. Conep:kanne yueGHOro MaTepuasia, B TOM YHC/Ie NPo(hecCHOHAIBHO — 2
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IIpusma.

OpHEHTHPOBAHHOE

[Ipsmast [Ipu3ma: n-yroJibHas pyu3Ma; rpaHyd U OCHOBAHUS IIPU3MBL; MpsiMast U HAKJIOHHAS OYHBIH/caMoCT
U npaBuibHas | IPU3MBL O0KOBas ¥ MOJHASI TOBEPXHOCTh MPU3MBL. DJIEMEHTHI IPU3MBI. OATEIBHOC
IPU3MBI [IpaBuibHas npusma u3yveHue
B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camMocT
[TocTpoeHue pa3BepTKU MPHU3MBI OSITEIIBHOE
U3yueHHe
Tema 7.3. Copep:xanue y4eGHOro MaTepuaia, B TOM yuciie NpogecCHOHATILHO —
Hapannenem/ln OpPMEHTHPOBAHHOE
en, Kyo B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camMocT
[Tapannenenunen, TpsIMOYTOJBHBIN TTapaJlieenune s u ero ceorictna. Kyo. OSITEIIBHOE
Ceuenue ky0a, napayenenunena. [loctpoenne ceuenus Kyba v napasuiesenumnena U3y4eHHe
Tema 7.4. Conep:xkanue y4eOHOro MaTepuasia, B TOM YHcJ/Ie PO ecCHOHATBHO —
[Tupamua. OpPHEHTHPOBAHHOE
[paBuibHas [Mupamuna: n-yrojibHasi MUpaMuia, TpPaHU U OCHOBaHHUE MTUPAMHUJIBI; OOKOBas U OYHBIH/camMocT
HpaMuza. MOJIHAsg MOBEPXHOCTh MUPAMU/IbIL; TPABWIbHASA U YCEUEHHAS] MTUPaAMUIA. DJIEMEHTHI OATEIIBHOC
VYceuennas [THPaMH L. HByHerme
MHpaMuIa B ToM yncie mpaKTHYeCKUX 3aHATH I _
OYHBII/camMocT
Brruncienue 31eMeHTOB MHOTOTPAHHUKOB: pEéOpa, TUaroHaiu, yribl OATEIILHOE
W3yUYCHHE
Tema 7.5. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie TPo¢ecCHOHAIIBLHO —
BokoBas u OpPMEHTHPOBAHHOE
HOJIHAS B TOM uMc/ie NPAKTHYECKUX 3aHSATH
TIOBEPXHOCTD [Tnomanas 60KOBOM MOBEPXHOCTH U nonHE)ﬁ MOBEPXHOCTH MPSAMOM MPU3MBI, O4YHBII/caMoCT
TPU3MBL IUIomazns OCHOBaHUH, TeopeMa 0 OOKOBOM TIOBEPXHOCTH npsiMou npu3mel. [ Imomane OATEIIBHOC
IHpaMHIBI OOKOBO TNOBEPXHOCTH 1 NOBEPXHOCTH NPABHIILHON TMPAMHUJIbL, TEOPEMA O H3y1CHHC
rionaan 60KOBOM MOBEPXHOCTH YCEUEHHOM NMUpaMUIbl. Berancienune IO
OOKOBOM IMMOBEPXHOCTH M IMOBEPXHOCTHU MPABUIBLHON ITUPAMHUJIBI
Tema 7.6. Copep:xanne y4eGHOro MaTepuasia, B TOM 4uciie Npo¢eccHOHAIBLHO —
Z[BI/DKCHI/IC B OPMEHTHPOBAHHOE
TIPOCTPAHCTBE. JIBuxeHue B npoctpancTBe. CHUMMETpUS B IPOCTPAHCTBE: CUMMETPHS OYHBII/CaMOCT
OSTEIILHOE

OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, IJIOCKOCTH.
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Cummertpus B U3yucHHE
npocTpaHcTBe | B TOM unciie NpaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
DNIeMEHTHl CHMMETPHUH B MTUpaMuax, napajuieraenuneaax OSTEIBHOC
H3ydeHUe
Tema 7.7. Conep:xxanue y4edHOro MaTepuaia, B TOM 4YHcjIe MPo¢ecCHOHAIBLHO —
]]paBHHmeB OPMEHTHPOBAHHOE
MHOTOTPAHHHK [ToHsiTHE MPaBUIIBHOTO MHOTOTPAHHUKA; ITPAaBUJIbHAS MIPU3Ma U ITPABUIIbHAs OYHBIH/CaMOCT
W, MMpaMKia; IpaBUIbHAs TPEYroyibHas MMpamMK/ia ¥ MPaBUIIbHBINA TETPasap; KyO. OATEIIBHOC
[IpencraBnenue o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa3p, H0JAECKadAp U UKOCAAP. H3y1CHHC
JIB>KEeHME B MPOCTPAHCTBE. DIEMEHTHl CHMMETPUH B MPABHIIbHBIX
MHOTOTPAHHHUKAX
B ToM umciie NIpaKTHYECKHX 3aHATHI
OYHBIH/CaMOCT
Pacuersl piteMeHTOB NpaBUIbHBIX MHOT'OI'PaHHHUKOB OATCEIIBHOC
H3ydeHHUe
Tema 7.8. | Conep:kaHue y4eOHOr0 MaTepuaia, B TOM YHCJIE NPO(PecCHOHATBHO —
CI/IMMeTpI/IH B | OPUCHTHPOBAHHOC
npodeccun. CummeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY, B MPOdEeCcCHu. OYHBII/camMocT
Ceuenng Hcnonp30Banue NBHKEHHUA B IPOCTPAHCTBE MIPU PEIICHUH MPO(HEeCCHOHATBHBIX OATCIIBHOC
MHOTOIpaHHHUK | 33Jad. CedeHust IPU3MBbI U TUPAMHU/IBI. H3y4CHHC
OB B ToMm unciie NpakTHYeCKHX 3aHATHI
B ITocTpoeHue cedeHnii MHOTOrpaHHUKOB, HCIIOJIB3Ysl METOJ CIIE0B. BhInonHeHue O'HBIH/CaMOCT
NPO(ECCHOHAI | BEIHOCHBIX MIIOCKUX YepTeKel U3 pPUCYHKOB MPOCTHIX 00BEMHBIX GUTYp (BUA OATCIBHOC
bHBIX 33J1a4aX | cBepXy, COOKY,CHH3Y) U3Y4CHHUC
Tema 7.9. Conep:xanne y4eGHOro MaTepuasa, B TOM YncJie NpogecCHOHAIBLHO —
HHHHHHP, ero OPUEHTHPOBAHHOE
COCTABJISIONM | B TOM 4YHC/Ie NPAKTHYECKUX 3aHATH
e. Ceuenme Hunuaapudeckas moBepXHOCTh, 00pa3yrolinue HUIMHIPHUECKON TOBEPXHOCTH, OCh OYHBIN/CaMOCT
IHHEPA IAJIMHIPUYECKON MOBEpXHOCTH. L{UmuHap: ocHOBaHUS U OOKOBast MIOBEPXHOCTb, OATENBHOE
oOpa3ymollas U 0Ch; IJIoNIaas OOKOBOM M MOJTHOM oBepXHOCTH. M300paskeHue H3y4CHUC
UWIMHAPA Ha TIocKocTH. Pa3BépTka munuuapa. CedeHus nuauHapa (IMI0CKOCTRIO,
napauIeNbHON WM NepIeHANKYISIPHON OCH ITUJIMHPA)
Tema 7.10. Conep:xanue yueOHOro MaTepuasa, B TOM YHc/ie MpogeccHOHATBHO —

OpHEHTHPOBAaHHOE
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Komnyc, ero

B ToM yncie mpakTHYeCKHX 3aHATHI

COCTaBJIAIONIN OYHBIH/caMocT
e. Ceuenne Konuueckas moBepXHOCTh, 00pa3yrole KOHMYECKON TOBEPXHOCTH, OCh U OATCILHOT
KoHyCa BEpILIMHA KOHUYECKOH MoBepxHOCTU. KOoHyc: OCHOBaHME U BEpIIMHA, 00pa3yromas ryHeme
Y OCh; TUIOIIAh OOKOBOM U MOJTHOW MMOBEPXHOCTHU Boruwcienus mioraan O0KOBOU U
IIOJTHOW ITOBEPXHOCTH
Tema 7.11. Conep:xanne y4eGHOro MaTepuasa, B TOM 4Hciie NpogecCHOHAIBLHO —
VY ceyeHHbI OpPHEHTHPOBAHHOE
KOHYC. B ToM uHciIe IPAKTHYECKHX 3aHATHI
Ceuenue VYceu€HHbII KOHYC: 00pa3yIoIIKe U BBICOTA; OCHOBAHUS U OOKOBAs IOBEPXHOCTD. OYHBII/cCaMoCT
YCEUEHHOTO N3006paxeHue KoHyca Ha IUIOCKOCTH. Pa3Béprka konyca CeueHus KkoHyca OAITENbHOE
KOHYCa (TTOCKOCTHIO, MapaJlIeIbHOW OCHOBAHUIO, M TUIOCKOCTHIO, TTPOXOIAIIEH Yepe3 HU3ydCHHUC
BEPIIHHY)
Tema 7.12. Conep:xkanue y4ed0HOro MaTepuajia, B TOM YHcje MPo¢ecCHOHAIBLHO —
I]jap u c(bepa, OPHUEHTHPOBAHHOE
UX CEUCHUS B ToM 4Hc/Ie IPAaKTHYECKHX 3aHATH I
Cdepa u map: ueHTp, paauyc, JuameTp; Iouaab NoBepxXHocTU chepbl. BanMuoe OYHBIT/caMOCT
pacnoJiokeHue cgepbl U MI0CKOCTH; KacaTellbHas III0CKOCTh K cdepe. OATEJILHOC
N3obpaxenue chepsl, mapa Ha miaockoctu. CeueHus mapa U3y1ICHHUE
Tema 7.13. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie NTPogecCHOHAIBLHO —
TToustue 00 OpPHUEHTHPOBAHHOE
o6beMe Tela. B TOoM uMc/ie NPAKTHYECKUX 3aHATHI
O6BeMEBI OYHBII/CaMOCT
[Tonsatue 06 06pEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. OOBEM TUPAMUIBI, OSITEITBHOE
MHOTOTpaHHHUK MPU3MBI IWJIMHAPA, KoHyca. O0bEM mapa u miomaab chepsl. Boraucnenne 06bemMoB U3YyUCHHUE
OB 1 TeI reOMeTpHYECKHX (UTyp
BpalleHUs
Tema 7.14. Conep:xkanmne yueOHOro MaTepuasia, B TOM Yuc/ie NPogeccHOHATBHO —
O0BeMBI U OpPMEHTHPOBAHHOE
TLIOMIAH B TOM unciie NpakTHYeCKUX 3aHATHI
TIOBEpPXHOCTEH omo6 c . OYHBII/caMoCcT
HOTOGHBIX TeT 0Zl00HBIE TeNa B POCTPaHCTBE. COOTHOMICHH MEXK Ly TLIOLAIMH OBEPXHOCTEH OSTENILHOE
1 00bEMamMu MOJOOHBIX TeJl. Penrenne 3a1a4 U3yYeHUe
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Tema 7.15.

Coaep:xanne y4e0HOro MaTepuaaa, B TOM 4ucie MpogecCHOHAIBHO —

KomOunaumn OPHEHTHPOBAHHOE 2
MHOTOTPAaHHHUK . OYHBII/camMocT
MHororpaHHUK, onmUcaHHbIi okoJio cheprl. Chepa, BIUCAaHHAS B MHOTOTPAaHHUK 1 OSATENBHOE
OB HT WJIM B TEJIO BpallleHUs1. MHOTOTpaHHMK, BOMCAHHBIM B TEJIO BPAILICHUS U3yveHue
B TOM YHc/Ie NPAKTHYECKHX 3aHATHI
OYHBIH/CaMOCT
Pemenue 3amau 1 OSTEIBHOC
U3yueHHe
Tema 7.16. Copep:xanue y4eGHOro MaTepuaia, B TOM yucie NpogecCHOHAILHO — 5
KomOunammmu OPHEHTHPOBAHHOE
reoMerprueck | B TOM YMCIIe IPAKTHYECKHX 3aHSATHI
JX TEll Ha OYHBIH/CaMOCT
Hcnons3oBanre KOMOMHAIIMI MHOTOTPAHHUKOB U TEJ1 BPAIICHHUS HA TTPAKTUKE 2 OSITEIIBHOE
TpaKTHKE Pemenune npakTMKOOPUEHTUPOBAHHBIX 33134 HU3y4ECHHE
Tema 7.17. Conep:xkanue yue0HOro MaTepuasia, B TOM YHcJ/Ie MPodecCHOHATBHO —
Pemienne OpPHEHTHPOBAHHOE 4
3ajad4. —
Muororpansi B TOM uHciIe IPAKTHYECKHX 3aHATHI _
OYHBII/camMocT
K1 # TEJIa Berunicienne BeuumH (JUIMHA, YT0JI, 00beM, TUIOIIAIb TOBEPXHOCTH ) 3 OSITETBHOE
BpallicHus TreOMETPUUECKUX QUTyp, UCTIOIb3Ys U3ydeHHbIE (DOPMYIIBI K METObI W3yUYCHHE
OYHBIN/CaMOCT
KonTtponsHas pabota 6 1 OSITENTEHOE
U3y4eHHe
Pa3znen 8. [lepBooOpasnas pyHKUMHU, ee IPUMEHEHH e 18 JIP
110 1-4, 6-8 TIP
Tema 8.1. Conep:xkanune yueOHOro MaTepuasia, B TOM YHc/ie NPodeccHOHATBHO — 4
HepBoo6pagHa OPUEHTHPOBAHHOE
1 QyHKIHH OYHBIN/CaMOCT
[TepBooOpa3nas. Tabmuiia nepBooOpa3HBIX 1 OSITEIIBHOE
U3y4eHHe
B TOM unciie NpakTHYeCKUX 3aHATHI
OYHBIH/CaMOCT
Ormpeienenre mepBooOpasHbIX 3 OSATEIIBHOE
U3yveHHe
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Tema 8.2.

Coaep:xanne y4e0HOro MaTepuaaa, B TOM 4ucie NpogecCHOHAIBHO —

4
[Tnomans OpHEHTHPOBAHHOE
KPUBOJIMHEIHO 5 5 11 OYHBII/OHIIAM
N Wurerpain, ero reomeTpuueckuii 1 GU3NUECKUI CMBICTT. H
W Tparemumu. .
P B TOM 4YHc/Ie MPAKTHYECKHX 3aHATHI
®opmyiia =
OYHBII/CaMOCT
Hptorona — Beruncnenne nnrerpana no gopmyne Hetorona-Jleiibnuna 3 OATENbHOE
JleiiOHu1a U3yueHue
Tema 8.3. Coaep:kanue y4e0HOro MaTepuajia, B TOM YHc/Ie PO ecCHOHAIBHO —
OmpeienicHHbl | OPHEHTHPOBAHHOE 4
W UHTErpan =
5 OYHBII/CaMOCT
[IpuMeHnenne uHTETpaa JIsl BEBIYUCICHUS (PU3NUECKUX BEITMUUH 1 OATEIIBHOE
npodeccuoHat —
bHOH B ToM uncie n i
PAKTHYECKHX 3aHATHI
JEATECIBHOCTH OYHBIIT/CaMOCT
U KU3HU Pemenue 3agau Ha mMpuMEHEHUE UHTETPpasa I BEIYUCICHHS (PU3NUECKUX BETUINH 3 OSTEIBHOE
U TIomaaci H3yUYEHHE
Tema 8.4. Copep:xanue y4eGHOro MaTepuaia, B TOM YHcie NpodecCHOHATBHO — 6
Pemenme OPHEHTHPOBAHHOE
3a1a4 Ha B ToM YHc/Ie MPAKTHYECKHX 3aAHATHI _
HAXOXKICHIE 3 OYHBII/CaMoCT
5 Pemrenue 3agau Ha HAXOXKIEHUE TIEPBOOOPA3HOM U €€ MPUMEHEHHE 5 OSATENBEHOE
l;IepBOO pa3Ho H3yacHES
nuee OUHBII/caMOCT
MIPUMEHCHHE Kontponsnas padora 7 1 OSTEILHOE
U3y4eHHe
Pa3nen 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 38 JIP
11O 1-4, 6-8 TIP
Tema 9.1. Conep:kanue y4eGHOT0 MaTepuasia, B TOM YHCJIe NPO(eccCHOHAIBHO — 4
Hpe,[[CTaBJ'IeHI/I OPUEHTHPOBAHHOE
¢ JIAHHBIX [IpencraBneHue JTaHHBIX C TOMOIILIO TaOIHI] M nuarpamm. CpeHee OYHBII/OHITaM
- apudmernueckoe, MeraHa, HanOOJIbIlIee U HAMMEHbIIIee 3HAUCHHUs, pa3Max, 1/1 H
onmcaTensaas | AMCTEPCHs, CTAaHIAPTHOE OTKJIOHCHHE YHCIIOBBIX Ha0OPOB
CTATHCTHKA B ToM uyHc/Ie IPAKTHYECKHX 3aHATHI _
Boruncrienus Meiana, HauboJIbIllee ¥ HAaMMEHBIIIee 3HAUYSHUS, pa3Max, 3 OYHEII/CaMOCT
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OsATCIBHOC

U3y4cHHE
Tema 9.2. Coaep:kanue y4e0HOro MaTepuajia, B TOM YHc/Ie PO ecCHOHAIBHO — 4
CocraBieHue OPHEHTHPOBAHHOE
TaOJIHUIT [TepBuunas 00paboOTKa CTATUCTHUSCKUX JaHHBIX. [ padryeckoe ux mpeacTaBieHue. 11 O4YHBIII/OHal
¥ juarpamm Ha | HaxoxkieHne CpeiHuX XapakTepUCTHK, HAOIIOIAEMBbIX JIAHHBIX. H
MPAKTUKE B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camMocT
[IpuMeHeHne cTaTUCTUYECKUX METOOB JIJIsl pelieHus MpohecCHOHANBHBIX 3a1a4 3 OSITEIIBHOE
U3yueHHe
Tema 9.3. Conep:kanue y4ed0HOro MaTepuasa, B TOM YHcJIe NPO(heccCHOHATBHO — 4
Omneparuu Hajy | OPHEHTHPOBAHHOE
COOBITHAMH, CrnyyaitHble SKCIEPUMEHTHI (OTIBITHI) U ClTydaiiHble COOBITHS. DIeMEHTapHbIe O4HBbI/camocT
Hal coObITHA (MCX0BI). BEposSATHOCTH CiTydaliHOTO COOBITHS. BIM30CTh 4acTOTHI U OATCIIBHOC
BEpOATHOCTAM BEPOSITHOCTH COOBITHH. CnyanHLI(E OIIBITEI C PABHOBO3MOKHBIMU JJIEMEHTAPHBIMU H3y-ICHHE
T — coObITHAMH. BepoATHOCTH COOBITHII B OTIBITAX C PABHOBO3MOYKHBIMHU 1
aJIeMEHTapHBIMH COOBITUsIMU. OTiepanyii HaJl COOBITUAMMU: TIEpeceueHue,
BCPOATHOCTE 00beIMHEeHNE, TPOTUBOIIOJIOXKHBIE COOBITH. J{narpammer Ditnepa. Dopmyna
CJI0’KEHUS BEPOSTHOCTEN. Y CJIOBHASI BEPOSATHOCTS.. JlepeBo ciydyallHOro
skcriepuMenTa. Dopmyrna moJgHoH BeposiTHOCTH. HezaBucrumMbie COOBITHS
B ToM uHciIe IpaKTHYeCKHX 3aHATHI
OYHBII/camMocT
YMHOXEHUE BEPOSITHOCTEN 3 OSITEIIBHOE
U3y4eHHe
Tema 9.4. Conep:kanue y4e0HOro MaTepuasia, B TOM YHc/ie NPodeccCHOHAIBHO — 4
"JJIeMEHTBI OpPMEHTHPOBAHHOE
KOMOUHATOPHUK Kom6unatopHoe npasuiio ymHosxenust. [lepectanoBku u akropuan. Yuco 11 OYHBII/OHIAN
u couetanuil. Tpeyronapauk Ilackans. @opmyna bunoma HeroToHa H
B ToM uMciie NPaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
Brerancnenne o hopmyne 6nanoma Herotora 3 OATENhHOE
U3y4eHHe
Tema 9.5. Conep:kanune y4eGHOTo MaTepuasa, B TOM YHCJIe NPO(ecCHOHAIBHO — 4
BepOHTHOCTB OPMEHTHPOBAHHOE
Brruncnenue BeposiTHOCTEH C Hconb3oBaHueM (Gopmyn koMOuHaTOpuKu. O1ieHKa 1 OYHBII/CaMOCT
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B BEPOATHOCTH COOBITHS B TIPO(PECCHOHATBHOM NESITEIHHOCTH. OSITENIbHOE
npodeccroHan M3y4CHHE
BHBIX 3aa49aX B ToMm ymciie NpaKTHYeCKHUX 3aHATHI
OYHBII/camMocT
Pemenne npodeccHoHaNbHBIX 3a/1a4 HA BEPOSITHOCTH COOBITHS OATEIIbHOE
H3y4YEeHUE
Tema 9.6. Conepxanne y4e0HOro MaTepuasna, B TOM 4HcJie PO ecCHOHAILHO —
Cepun OPHEHTHPOBAHHOE
[OCIIEI0BATEN . oL OuHBIH/caMoCT
LHEIX bunapHbIii crydaliHbIi ONBIT (MCHIBITAHUE), yCIieX U Heynadya. HesaBucumbie OATENIbHOE
. ucneiTanus. Cepysi HE3aBUCUMBIX MCTIBITAHUM JI0 IEPBOTO ycIexa. U3yuyeHue
HCIIBITAHUU "
B Tom uncie MPAKTUHYICCKUX 3aHATHHN
OYHBII/camocT
Cepusl He3aBUCHMBIX MCHIBITAaHNNA bepHyn OAITEIIbHOE
HA3y4YEeHUE
Tema 9.7. Conepxanne y4e0HOro MaTepuasia, B TOM 4HcJie NPpo¢ecCHOHAIBLHO —
Cnyqaf/'IHLIe OpPMEHTHPOBAHHOE
BEJIMYNHBI Cnyuaiinas BennunHa. Pacnpenenenue BeposTHocTel. /[narpamma pacripeneneHus. O4YHBIT/caMOCT
U [IpuMepsl pacripeieieHnid, B TOM YHCIIe, TEOMETPUIECKOE 1 OMHOMHAIILHOE. OATCIIbHOC
pacnpeneneny | UHMCIOBbIC XapaKTCPUCTHKH CITyYalHbIX BEJIMYMH: MaTEMAaTHIECKOE OXKHUJIAHKE, H3y4CHHUC
o JUCIIEPCHS U CTaHAAPTHOE OTKJIOHEHHE. [IpuMepsl MpUMEHEHNsI MATEMaTH4YECKOTO
MarteMarnueck | OKHIAHHS, B TOM YUCIIE B 33J]a4aX U3 MIOBCEITHEBHOM KMU3HU. MaTreMaTnueckoe
oe oxkumande | OKUIaHUE OMHAPHOM CilyyaiiHOW BennynHbl. MaTeMaTn4ecKoe 0XKUIaHHe CyMMBbI
CITydaitHoM CIIy4alHbIX BEJIUYNH.
BeIMYMHEL B TOoM uMc/ie NPAKTHYECKUX 3aHATHI
OYHBIIl/camMmocT
Matematuueckoe OKUIaHUE U AUCTIEPCHS TEOMETPUUECKOTO U OMHOMUAIBHOTO OSATEIBHOE
pacnpeneneHui W3yUYCHHE
Tema 9.8. Coaep:kanue y4eGHOT0 MaTepuasia, B TOM YHCJIe NPO(eccCHOHAIBHO —
3aKoH OPMEHTHPOBAHHOE
GOMBIIIIX 3aKkoH OOJBIIMX YHCET U €T0 POJIb B HAYKe, MpUpoje u odiiecTBe. BeidopouHblit OYHBI/caMoCT
qrcen MeToJ uccienoBaHnui. OyHKIUS IIIOTHOCTH pacipeneiacHus. PaBHoMepHoe OATEIIEHOC
HenpepssHble pacrpeneneHue u ero cBoucTaa. [IoHATHE 0 HOPMATIBLHOM PACIPEACICHUN U3ydCHHC
cnyqaﬁHHe B ToM uncie NPAKTHYICCKUX 3AHATHH _
OYHBIN/CaMOCT
BCIIMYHUHBI IIpuMepsl HENPEPBIBHBIX CIIYYalHBIX BEITUYNH
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(pactipenernen OSITEIIBHOE
us). U3y4eHUE
HopmansHoe
pacrpeneneHu
e
Tema 9.9. Conep:xkanue y4edHOro MaTepuasa, B TOM YHc/Ie MPo¢eccCHOHATBHO — 6
Perienue OpPHEHTHPOBAHHOE
3a71a4 B ToM uncie MPAKTHYICCKUX 3aHATHH ;
OYHBIN/CaMOCT
KOMOHHATOPHK DOneMeHThl KoMOnHaTOpUku. CoOBITHE, BEPOSITHOCTD COOBITUS. CIIOXKEHUE U 5 OATENIbHOE
1, CTATHCTHRA | y\vposkeHne BepoSTHOCTEH H3yJeHHUC
U TEOpUU OYHBII/camocT
BepositHoctelt | KoHTpospHas paboTa 8 1 OATENBHOE
W3y4EHUE
Pazgen 10. MaTeMaTH4yecKUi MPAKTHKYM 08 JIP
110 1-4, 6-8 TIP
Tema 10.1. Conep:xkanue yue0HOro MaTepuasia, B TOM YHcJ/Ie MPodecCHOHATBHO — 4
ManI/II_[I)I u OPUCHTUPOBAHHOC
onpenemurean | CIIOCOOBI PEIICHNS CHCTEM TMHEHHBIX ypaBHEeHHI. ITomsTns: Matpuna 2x2 n 3x3, OuHBIi/camocT
omnpenenuTens Matpuilbl. Meron ["aycca pemeHns CucTeM JTMHEWHBIX YPaBHEHUM. . 1 OATCIBHOC
[Ipumenenne Matpuil B ”HGOpMaTHKE HU3y4CHHUC
B TOM uMc/ie NPAKTHYECKUX 3aHSATH
OYHBIN/CaMOCT
Peurenne npukinagHeix 3a1a4 3 OSITEIIBHOE
HU3y4YECHHE
Tema 10.2. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie NTPogecCHOHAIBLHO — 4
"JJIeMEHTBI OPMEHTHPOBAHHOE
BEKTOPHOI OYHBIN/CaMOCT
anre6ps Komnunanapueie Bektopsl. Pa3noxkenue BekTopa no TPEM HEKOMILIAHAPHDIM 1 OSATEIBHOE
BEKTOpaM. YpaBHEHUE INIOCKOCTH. [ €OMETpHUECKHII CMBICI ONpeaenuTes 2x2. U3y4eHHe
B ToM uMciie NPAKTHYECKUX 3aHATH
OYHBIN/CaMOCT
Pemrenne npuknagHeix 3a1a4 3 OSITEIIBHOE
H3YUYCHUC
Tema 10.3. Conep:kanue y4eGHOr0 MATEPHAJIA, B TOM YHCJIE NPO(ECCHOHAIBHO — 4
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KoMriekcHbIe | OpHEHTHPOBAHHOE
yucia [Tonsarue kommiekcHoro uncia. ConpsikeHHbIE KOMIUIEKCHBIEC YMCia, MOYJIb U OYHBIH/caMoCT
apryMeHT KOMIUIEKCHOTrO yucia. @opMa 3anrcu KOMIIEKCHOTO Yuciia 1 OATEIBPHOC
(reomeTpuyeckasi, TPUTOHOMETPUYECKasl, ajlredpandeckast). U3ydcHHUe
B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camMocT
Apudmernueckue ACUCTBHS ¢ KOMIDICKCHBIMH YHCIIAMHU 3 OSITEIIBHOE
U3yueHHe
Tema 10.4. Conep:xkanue y4eOHOro MaTepuasa, B TOM YHc/Ie MPo¢ecCHOHATBHO — 4
Fpa(bH OPHEHTHPOBAHHOE
OYHBII/camMocT
[Tonsartue rpada. Cs3HbIi rpad, aepeBo, nukiI rpad Ha mwockoctu. [Ipumenenue 1 OSITENTbHOE
rpada B uHopmMarTuke U3yYCHHUE
B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camocT
Pemenue npuknaaHbix 3aaad. 3 OSITEIIBHOE
U3y4eHHe
Tema 10.5. Conep:kanue y4eOGHOT0 MaTepuasia, B TOM YHcJe nNpodeccnoHalIbHO — 4
3anaun OpPHEHTHPOBAaHHOE
MareMarndeck | B TOM YHc/e NPAKTHYeCKUX 3aHATHI
Ol CTATHCTUKH OYHBII/camMocT
2 OATEIILHOE
Bapuaunonssiii psa. [loauron yactor u rucrorpamMma U3yUCHHUE
CraTucTrueckue XapaKTepUCTUKH psia HAOII0AaeMbIX JaHHBIX 2/2 OYHBII/OHTal
H
Tema 10.6. Conep:xanne y4eGHOro MaTepuasaa, B TOM 4HcJie TPogecCHOHAIBLHO — 4
Jlornueckue OpPMEHTHPOBAHHOE
onepanuu B ToM uMciie NPAKTHYECKUX 3aHATH
c Jlornueckue onepanuu. [Ipumenenue auarpamm Diinepa—BenHa i pernienue OYHBIT/caMOCT
MHOKeCTBaMy | TCOPETHKO-MHOXKECTBCHHBIX 3a/1a4 IPO(ECCHOHANIBHON HALPABIICHHOCTH, 33784 OATEIIBHOC
MH(OPMATUKH U JPYTUX YIEOHBIX AUCHUUIUINH U JUIS OITUCAHMS PEAIbHBIX 4 U3y1CHUE
MPOLIECCOB U SIBJICHUI. PellieHre TeOpeTUKO-MHOKECTBEHHBIX 3a1a4
npodeccruoHaNbHOM HAMPaBICHHOCTH, 3a/1a4 HHPOPMATHKHU U IPYTHX yUeOHBIX
JUCLMIUIMH U JUIsl OIIMCAHUSI PEAVIbHBIX MTPOLECCOB U SIBJICHUMN
Tema 10.7. Conep:kanue y4eGHOr0 MATEPHAJIA, B TOM YHCJIE NPO(ECCHOHAIBHO — 4
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Pemenue OPMEHTHPOBAHHOE

3aja4 B ToM uHciIe IPaKTHYECKHX 3aHATHI

OYHBII/camMocT
MaTeMaTHHCCK | [Tpyvenenne n3yueHHBIX MATEMATHIECKUX (DAKTOB K PEIICHHIO 33714 U3 A OSTENLHOE
oro - N

Pa3IMYHBIX 00JIACTeH HAYKH M PEATHHOM KU3HH W3yUeHne

MPaKTUKyMa
IIpome:kyTouHas aTTecTanus B popme IK3amMeHa 14 OYHBIN/OYHBIH
O0beM 00pa3oBaTeIbHOI IPOrpaMMbI 304
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4. YCJIOBUS PEAJIMBAIIAU PABOYEN ITIPOTPAMMBI YYEBHOI'O IIPEJIMETA

4.1. Ins peanuzandud MporpaMMbl y4eOHOTO MpeAMETa MPEAYCMOTPEHBI CIEAYIOIINE
CIICIUAJIBHBIC IIOMCIICHM A .

KaOuneT mareMaTuku, OCHAIIICHHBIN
- 000py0BaHUEM: KOMIUIEKT YEPTEKHOT0 000PYI0OBaHUS U MPUCTIOCOOIECHUN IS
IIKOJIEHOM TOCKH (TPEYTOIbHUK, TPAHCTIOPTHP, IIUPKYIh, TUHEHKA);
- MOJeNH AN HM3Y4YeHHs] TeoMeTpuueckux ¢Guryp (4acTu Iemoro Ha Kpyre,
TPUTOHOMETPUYECKUI KPYT, CTEPEOMETPHUIECKHII HA00p, HAOOPHI TEOMETPUUECKUX
Mozenei u Guryp ¢ pasBepTKoi);

4.2. UndopmarimoHHoe 00eCTeueHE peain3aliuy MPOrpPaMMbI

Jns peanuzanuu  miporpaMMbl  OuOIMOTEYHBIM (OHJ 00pa3zoBaTeIbHON
OpraHu3aIuy MpeaycMaTpPUBACT MeUaTHbIE W/ WU AJIEKTPOHHBIE 00pa30BaTe/IbHbIC
U uHPOPMAIMOHHBIE PECYpChl, PEKOMEHJIYEMBIX Il HMCIOJIb30BAaHUSI B
o0pa3oBaTe’IbLHOM MPOIIECCE.

4.2.1. OCHOBHBIE UICTOYHUKHU
4.2.1.1. OcHOBHBIE IICUaTHBIE U3JAHUSA

1. Marematuka: yueOHuk/ bammvakoB M.U.- 2-e uzn., crep. - M: KHOPVYC,
2021. (Cpennee mpodeccuoHaabHOe 00pa3oBaHue)

2. Maremaruka: anreOpa ¥ Havajlla MAaTeMaTHYECKOrO aHalin3a, TeOMETpHs.
Anrebpa u Hauaja Matematuuyeckoro ananmsa. 10-11 kmace. Anmumos 111LA.,
Kossirun FO.M.,, Tkauea M.B. u apyrue. - M: IIpocsenienue, 2022.

3. Maremaruka: anreOpa W Hayaja MaTeMaTHYECKOro aHaiu3a, Te€OMETpHs.
I'eomerpus. 10-11 knacc. Aranacsan JI.C., byryzoB B.®., Kagomies C.b. u
npyrue. - M: IIpocsenienue, 2022.
4.2.1.2. OCHOBHBIE JICKTPOHHBIE U3AaHUS

1. Beepoccuiickue uaTepHeT-onmMmuansl. - URL: https://online-olympiad.ru /

(mata obpamenus: 12.04.2025). - Tekct: 2IeKTPOHHBIN.

2. Egunas xomnekuus 1udpoBeIX 00pa3oBaTeNbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara oOpamienus: 08.04.2025). - Tekcr:
BJICKTPOHHBIM.

3. Nnadopmarnmonnas cuctema «EnuHOE OKHO J0CTyma K 0Opa30BaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (nata oopamienwus: 02.04.2025). -
TeKCT: 37IEKTPOHHBIN.

4. Hayunas snekrtponnas ouOsmoteka (HOB). - URL: http://www.elibrary.ru
(mata oopamnienwus: 12.04.2025). - TekcT: 2IEKTPOHHBIN.

5. OtkpeiTeiii KOJICHK. Maremaruka. - URL: https://mathematics.ru / (mara
obpamenus: 08.04.2025). - Tekct: AIeKTPOHHBIN.

6. IMoBropum Mmarematuky. - URL: http://www.mathteachers.narod.ru / (mzara
obpamenus: 12.04.2025). - TekcT: 3IeKTPOHHBIN.
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7. CrnpaBOYHHK IO

MaTEMAaTHUKE I

https://www.resolventa.ru/demo/demomath.htm /

12.04.2025). - TekcT: 3JeKTPOHHBIH ...

ITKOJBbHHUKOB. -

URL:

(mata  oOpareHus:

5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOTI'O IPEJIMETA

Pesynomamot 06yuenus'’

Kpumepuu OUEHKU

Memoowl oyenku

Ilepeuensv nuunocmmuuix
pesyibmamos, oceausaemsblx 6
PaAMKax npeomema

TOTOBHOCTbH K TPYAY, OCO3HAHHUE
[IEHHOCTH MacTepCTBa,
TPYIOITIOOHE;

- FOTOBHOCTh K aKTHUBHOM
e TETLHOCTH
TEXHOJIOTUYECKOMN u
COL[MAIBHOW  HaIIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBATH,
IJIJAHUPOBATh U CAMOCTOSATEIBHO
BBITIOJTHSATh TaKyro
NEeSATENbHOCTB;

- MHTEpEC K pPa3Iu4yHbIM
chepam npodeccuoHaIbHOM
NEeSATEIbHOCTH,

OrneHka JINYHOCTHBIX pPE3yNbTaTOB,

00y4aroMXCs OCYIIECTBIISIETCS
yepes OLICHKY JOCTHXKEHUS
ITAaHUPYEMBIX PE3YILTATOB
OCBOEHUA OCHOBHOH
00pa3oBaTeNbHOI MIPOTPaMMBl,
KOTOpBIE yCTaHaBIIMBAIOTCS
tpedoBanusmu ®I'OC COO.
HOCTI/I)KGHI/IG JIMYHOCTHBIX
pe3ybTaTOB HE BBIHOCUTCS HA
UTOTOBYIO OLIEHKY OOYyYaloIIuXCs, a
ABIACTCS ~ TIPEIMETOM  OLEHKH
3((PEeKTUBHOCTH  BOCHHUTATEIBHO-
o0pa3oBaTenbHOI JEATeTbHOCTH
00pa3oBaTenbHOIl OpraHu3alud |
00pa30BaTeNbHBIX CHCTEM Pa3HOTOo
YPOBHSL.

Bo BHyTpeHHEM
MOHHUTOPHHIC BO3MOXXHA
OLleHKa
c(hOpMUPOBAHHOCTH
OTACIBbHBIX JTUWYHOCTHBIX
PE3YNBTATOB,
IIPOABJIAONIUXCA B
Y9acTHH OO0YJarOIINXCS B
OO0IIIECTBEHHO 3HAYUMBIX
MEPOIPUATHIX
(benepaibHOrO,
PErHOHABLHOTO,
MYHUIUIIAJIBHOI'O,
LIKOJIBHOT'O YPOBHEW; B
COOJTFOIEHUN HOPM H
MPABWJI, YCTAHOBJICHHBIX B
001reodpa3oBaTeILHOM
OpraHu3aliy; B
[EHHOCTHO-CMBICTIOBBIX
YCTaHOBKax
o0yJarommxcs,
(hopMHUpPYEMBIX
cpencTBaMu yaeOHBIX
MPEJMETOB; B
OTBETCTBEHHOCTH 32
pe3yIbTaThl O0yUESHHS,;
CrocoOHOCTH JeNaTh
OCO3HAHHBINA BEIOODP CBOCH
o0Opa3oBaTeILHOM
TPAEKTOPHH, B TOM YHCIIC
BBIOOp TIpodeccHm.

Ilepeuenv yenegvix opuenmupog
(pe3ynemamos oceoeHus.
NpOSPAMMbL 60CNUMAHUS),
0ceausaemMvIx 8 pamkax npeomema
Ho1-jo s

IAHaTM3 COCTOSIHHS BOCITMTATCIBLHOMN
NESITEeNPHOCTH  TPOBOTUTCS  TI0
CIIEYIOIIIM TTO3UIUSM:

- MpOBOAMMEIE B  00pa3oBaTeNbHOMN
OpTaHM3aIHIN MEpOTIPUSATHSL H
pealM30BaHHBIE TIPOEKTHI; CTENEHb
BOBJICUEHHOCTH  OOYYarOIIUXCS B
MPOEKTHl W MEpONpHSITHA  Ha
MYHUIIATIATHPHOM, PETHOHATIHHOM U
(hemepanbHOM YPOBHSIX;

- BKIIFOUEHHOCTh ~ O0yYarommxcst |
mpernojaBareneii B JEATEIbHOCTD
Pa3TUYHBIX O0bEIMHEHUH;

y4yacTue 06yanomnxcsI B KOHKYpCax

OCHOBHBIMH ~ crioco0amMu
OIIEHKH SIBJISTFOTCSI
[I€JATOTHYECKOE
HaOJII0IEHHE,

aHKeTUpOBaHUE Oecempl C
oOydaromuMucst ¥ uX
pomuTeNnsIMH  (3aKOHHBIMH
HPEICTaBUTEIISIMH ),
HeIarornaecKuMu
paboOTHHKAMH,
NPEICTAaBUTEIISIMH  COBETa
00y4aromuxcsi MO TaKUM
BOMpOCaM, Kak: Kakue
po0eMBbl, 3aTPYAHEHHS B
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(B TOM uHWcie B KOHKypcax
npohecCHOHATBHOTO MaCTEPCTBA);

- CHMKCHHE HEraTHBHBIX
(hakTOpOB B cpene 00ydarommxcs
(YMeHbIICHHUE YHCIa 00yJaromumXCs,
COCTOAIIUX Ha PA3JIMYHBIX BUAAX
npOoQHUIAKTHYECKOTO
y4eTa/KOHTPOIS, CHHYKEHUE Yriciia
COBEPILIEHHBIX [TPaBOHAPYIICHHUI;
OTCYTCTBHE CYMIIU/IOB CPEIH
00yYaIOIIHUXCH).

npoheCCHOHATBHOM
pa3BUTUU  O0YYAIOIIUXCS
yaJ10Ch peImTh 3a
MPOLLIEIINNA yueOHBIH
ron?

KaKue poOIeMBl,

3aTpyJHEHHUS] pelIUuTh He
yZIaJaoch U o4eMy?

KaKHe HOBBIE MPOOJIEMEI,
TPYAHOCTH TOSIBUIIUCH?
HaJ[ YeM TNPEICTOUT
paboTathb
Me1arornueckoMy
KOJIJIEKTUBY? U TIP.

Ilepeuenv memanpeomemnulx
pesyiomamos, oceausaemsblx 6
pamkax npeomema
CaMOCTOSITEIIEHO
dbopMynupoBaTh "
aKTyaJIM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJINBATh
CYIIECTBEHHBI TpH3HAK WA
OCHOBAHWS JUISI  CPaBHCHHS,
Kiaccuukanuu u 0000IIeHUS;

- OTIPENeIATh Lenu
NeSITEeNIbHOCTH, 3aJ1aBaTh
mapamMeTppl M KpUTEPHUH HX
JOCTHKEHHUS;

- BBISIBIISITH
3aKOHOMEPHOCTH u
MIPOTUBOPEUUS B

pacCMaTpUBACMBIX SABJICHUAX,

- BHOCUTL KOPPCKTHUBLI B
ACATCIBbHOCTD, OLCHUBATH
COOTBCTCTBHUC pe3yJIbTaTOB
noeisam, OLCHUBATb PUCKH
MOCJIeACTBUU ACATCIIBHOCTH,

- pa3sBUBaTh Kp€aTuBHOC
MBIIIIJICHUEC npu peuieHun
KHN3HCHHBIX Hp06J'ICM

Orienka

OBJIAJICHUEC

MCTAIpEAMETHBIX
PE3YIBTATOB MpEACTaBiIsieT Cco0OM
OLCHKY OOCTUIKCHUSA IINIAHUPYEMBIX
pesynbratoB ocBoeHust GOII COO,
KOTOPBIE OTPa)kar0T COBOKYITHOCTH

ITO3HAaBATCIbHBIX,
KOMMYHHUKATHBHBIX U
PETYISITUBHBIX YHUBEPCAIBHBIX
yaeOHBIX ICHCTBHUM.

(OCHOBHBIM 00BEKTOM OILIEHKH
MeTaIpeIMETHBIX pe3yIbTaTOB
SIBJISIETCSL

OCBOCHHE 00yJarOIIIMMHUCS
YHHUBEPCAIBHBIX YI€OHBIX JEHCTBUI
(perynaTuBHBIX, TIO3HABATENBHBIX,
KOMMYHUKATHBHBIX);

CIIOCOOHOCTh HCIIOJIb30BaHUA

YHHUBEPCAIBHBIX YI€OHBIX JEHCTBUI
B TO3HABATCIFHOM M COIMAIBLHOMN
MIPaKTHUKE, TOTOBHOCTh K
CaMOCTOATENBHOMY IIJIAHUPOBAHHIO
u OCYIIIECTBIICHUIO yaeOHon
JIEITENBLHOCTH, OpTaHM3aIIN
y4e0HOTO COTPYIHHYECTBA c
MearornaeckuMi  pabOTHUKaMHA U
CBEepCTHUKAMH, K y4acTHIO B
MOCTPOSHUH WHIVBHTyalTbHON
00pa3oBaTeNbHON TPAeKTOPHH;
HaBBIKAMH y4e0HO-
UCCIEeIOBATENbCKOM, TMPOEKTHOU U
COLIMAILHON IEeITENBLHOCTH.

st IIPOBEPKHU
c(hOpMUPOBAHHOCTH
PETYISATUBHBIX,
KOMMYHHUKATHBHBIX u
MO3HABATEIbHBIX
YHHBEPCAIBHBIX y4eOHBIX
JNEUCTBUHA — DKCIEpTHAs
OllEHKa  TMporecca u
PE3YJIbTATOB BBITIOJTHEHHUSI
IPYIIIOBBIX u (nmm)
WHIMBUIYaJIbHBIX
y9IeOHBIX HCCICMOBAHUN
IIPOEKTOB.

OreHKa JOCTHXKEHUS
MeTanpeaMEeTHbBIX
PE3yJIbTaTOB
OCYLIECTBIISIETCS
aJIMUHUCTpaIuen
o0Opa3oBaTeILHOM
OpraHU3aliy B XOJ€
BHYTPEHHETO
MOHHUTOPHUHTIA.
ConepxaHue u
HNEPUOAUIHOCTD
BHYTPEHHETO
MOHHUTOpPUHTA
yCTaHaBJIMBAETCS
pelIeHneM
Mearoru4ecKoro CoBeTa
00pa3oBaTenbHOI
OpraHU3all}y.
HNHcTpyMeHTapuii Moxer
CTPOUTHCS Ha
MEXIPEAMETHON OCHOBE U
BKJIIOYATh
JMarHOCTUYECKU e
MaTepHasbl 10 OLIEHKE
YUTATEIbCKOM,
€CTECTBEHHO-HAyYHOH,
MaTeMaTHYEeCKOMH,

¢ poBoil, HuHAHCOBOM
TPaMOTHOCTH,
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c(hOpMUPOBAHHOCTH
PETYISATHBHBIX,
KOMMYHHUKATHBHBIX U
MMO3HABATEIBHBIX
YHHUBEPCANBHBIX YICOHBIX
JIEUCTBUI

Ilepeuenv npeomemmuvix
PE3VIbMAmos, 0C8auaemblx 8
pamKax npeomema u np.

YMETh OIIEpUpPOBATh
ITIOHATUAMU, CTCIICHb quciJia,
morapudm  4ucna;  yMEHHE
BBIIIOJIHATH BBIYMCIICHUC

3HauYeHU u mnpeoOpa3zoBaHUs
BBIPQKCHUH CO CTENEHSAMH U
norapu@mamu, npeodpazoBaHus
IPOOHO-PALIMOHANIBHBIX

BBIPAKEHU;

- YMETb OIIepUpPOBATH
MOHATHSIMHU: palyoHaibHbIE,
UppalMoOHaIbHBIE,
IIOKa3aTeJbHbIE, CTETICHHBIE,
JorapugmMuueckue,
TPUTOHOMETPUUECKHE

YpaBHEHUS M HEPaBEHCTBA, HX
CUCTEMBI;

- YMETh
MOHATHSIMHU:
HenpepbIBHAs
MpPOU3BOJIHAS, MEepBOOOpa3Has,
OTIpe/IeNICHHBIH WHTETpa;
YMEHHE HaXOJUTh IIPOU3BOIHBIC
AJIEMEHTaPHBIX byHKIHH,
UCIOJIB3YS CIpaBOYHbBIE
MaTepuaibl, HCCIeAOBaTb B
MpOCTEHIINX chydasX (QYyHKIUU
HA MOHOTOHHOCTb, HAaXOJIUTh
HauOOJbIINE ¥ HAUMEHbIINE
3HaYeHUs (PYHKUUN; CTPOUTH
rpaduxu MHOTOYJICHOB c
HCI0JIb30BaHUEM amnmapara
MaTeMaTH4eCKOTro aHaIn3a,
MPUMEHSITh TPOU3BOJHYIO TPHU
pelIeHny 3a/ad Ha JBWKEHUE;
pemarpb MIPAKTHKO-
OpUEHTHUPOBAaHHBIC 3aJaud Ha
HauOOJNbIlINE ¥ HANMEHbIIUE
3HAUeHHUs, Ha  HaXOXKJIEHUE
IIyTH, CKOPOCTU U YCKOPEHUS;

OTIEPHPOBATH
byHKIHA,
byHKIHA,

- YMCTb OIICpHUPOBATH
IIOHATUAMMU palOHaJIbHAA
(1JYHKI_[I/I${, IIOKa3aTCJIbHasA

[TonnoTa
IPOJAEMOHCTPHPOBAHHBIX 3HAHUH
¥ YMEHUN TIPUMEHSIEMBIX TIPU
BBITIOJTHEHUH MTPAKTUICCKUX
pabot

TectupoBanue
YcTHbI onpoc
MaremaTndeckuii
JUKTaHT
[IpencraBnenue
pe3yIabTATOB
MPaKTUYECKUX PadboT
KontponbHas padota

Brinonaenue 3amanunii
MIPOMEKYTOUHOMN
aTTecTaluu
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¢byHkuus, creneHHas (yHKUUS,
norapupmuueckas  QyHKIHS,
TPUTOHOMETpUYECKHE (PYHKIIHH,
oOpatHble (YHKIMH, yMEHHUE
CTpOHUTh TpaduKu HM3YyYCHHBIX
GbyHKIUH, UCII0JIb30BaTh
rpaduKu npu U3Yy4EHUU
MPOLECCOB U  3aBUCHUMOCTEM,
NP PEIICHUH 3a1ad U3 APYrHX
y4eOHBIX MPEAMETOB U 3aJa4 U3
peanbHOM JKM3HHU; BBIpAXaTh

dhopmynamu 3aBUCHUMOCTH
MEXTy BEIIMYNHAMU;
- YMETh penrathb

TEKCTOBbIE  3aJjaud  pa3HbIX
TAMOB (B TOM 4HCIE Ha
MPOLIEHTHI, JOJIM W 4YacTH, Ha
NBUKEHHE, paboTy, CTOMMOCTh
TOBApOB U  yCIYyr, HAaJIOTH,
3a/auM U3 00JacTu yrnpaBiIeHUS

JTUYHBIMU u ceMeHBIMU
¢buHaHCaMM); COCTaBJIATh
BBIpA)KEHUS, ypaBHEHUS,

HCpaBCHCTBA U HUX CUCTEMBI I1O
YCIOBHIO 3aJadu, HCCICIOBATH

MOJIy4€HHOE peleHue u
OIICHUBATh MPaBIOINOJA00HOCTh
pe3yNIbTaTOB;

- YMETh OIIepUpPOBATH
MOHATHSIMHU: cpenHee
apudmernyeckoe, MeHraHa,

HauOoJIbIllcE W HaWMEHbIIee
3HAYCHUs, pa3Max, IUCIICPCHS,
CTaHJApTHOE OTKJIOHCHUE
YHCJIOBOTO  HAOOpa; yMCHHE
U3BJIEKaTh, HWHTEPIPETHUPOBATH
nHpopMaIuio,

MPEJCTABICHHYI0 B TaONHIAX,
Ha Juarpammax, rpadukax,

OTpaXKAIOIIYIO CBOICTBa
peabHBIX MIPOIIECCOB u
SIBJICHU; MIPEJICTaBIISTh
uHQOpPMALIUIO C  TOMOIIBIO
Ta0JIHUII u Jarpamm;

HCCIEOBaTh  CTAaTHMCTHUUYECKHE
JJaHHBIE, B TOM 4YHCIE C
IIPUMEHEHUEM rpaduyecKkux
METOJ0B u AIEKTPOHHBIX
CPEACTB;

- YMETH ONEpPUPOBATH
TOHATUSIMU: CIIyYalHbIN ONBIT U
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cilyJaitHoe coObITHE,
BEPOSATHOCTh CIIy4aiiHOTO
COOBITUSI; YMEHHE BBIYUCIATH
BEPOSITHOCTh C UCIIOJIb30BAHUEM
rpaduuecKuX METOIOB;

MPUMEHSTH POPMYJIIBI CIOKECHHUS
U YMHOXEHHUS BEpPOSTHOCTEH,
KOMOWHATOpHbIE  (aKTBl U
(dbopMyNBI TIpU pEIIeHUH 3ajad;

OILICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHIA;
3HAKOMCTBO CO  CIIy4allHbIMHU
BEJIMYMHAMU; YMEHHE
MIPUBOIUTH IPUMEpBI

MIPOSIBJICHUST 3aKOHA OOJIBIIHX
qucel B TPUPOTHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- yMETh ONEepUpPOBATH
MOHATHUAMM: TOYKa, MHpsMasd,
IJIOCKOCTB, IIPOCTPAHCTBO,
JIBYTPaHHBIN yroi,
CKPEINBAIOIINECS IIpsIMBIE,
IapaJUIeIbHOCTD u

MEPIEeHIUKYIAPHOCTh  MPSMBIX
U TUIOCKOCTEH, Yroia MEexIy
MPSIMBIMHU, YTOJl MEXAY MPAMOM
U IUIOCKOCTBIO, YrOJI MEXAy

IIJIOCKOCTAMMU, pacCcToAHHNC
OTTOYKH 0 IIJIOCKOCTH,
PaCCTOAHUEC MCXKAY IPAMBIMH,
PaCCTOAHUC MCIKOY
IINIOCKOCTAMM, YMCHHE

HCII0JIB30BaTh IIpH PCUICHHUUN
3aaa4 H3Y4YCHHBIC (baKTBI u
TCOPCMbI INIAaHUMETPHUH,
YMCHHE OLCHHUBATHL PA3MCPLL
00BEKTOB OKpYKaromero Mupa;

- YMETh OIepPUPOBAThH
HOHATUSAMMU: MHOT'OI'paHHUK,
CeyeHHe MHOTOTpaHHUKa, KyO,
napasJiesienuner, npu3Ma,
nupaMua, ¢burypa u
IIOBEPXHOCTH BpalleHMs,

LWIMHAP, KOHYC, miap, cdepa,
ceuyeHHss (UTYypbl BpalCHMS,

IIJIOCKOCTD, Kacaromasacs
C(l)epLI , HUJInHOpA, KOHYCa,
iomaiab MMOBCPXHOCTHU

NUpaMUbl, TPHU3MBI, KOHYCa,
HWIMHApA, IUIoManb cgepsl,
o0beM KyOa, MPsIMOYrOJLHOTO
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napajuiesienuneaa, MTUPAMHUIBI,
NPU3MBI, LUWIMHApPaA, KOHYCa,
mapa; yMeHue u3o0paxarhb
MHOTI'OTpaHHUKH U IOBEPXHOCTU
BpallleHUs, UX CEYEHUS OT PYKHU,
C IIOMOIIIBIO YCPTCIKHBIX
HHCTPYMCHTOB H JBJICKTPOHHBIX
CpEeACTB; YMEHHE DPACIO3HaBATh
CUMMETPUIO B MPOCTPAHCTBE;

yYMEHHE pacrno3HaBaTb
[IpaBUJIbHbIE MHOTOI'PaHHUKH;

YMETb OTIepUpOBaThH
MOHATHSIMHU: JIBUKEHHE B
MPOCTPAHCTBE, Mo00HBIE
¢burypsl B IPOCTPAHCTBE;
HCI0JIb30BATh OTHOIIIEHHE

IJIOIIAIEH  NOBEPXHOCTEM U
00BbeMOB TOJI0OOHBIX (UTyp TIpH
pELIeHNH 3a]1a4;

- YMETh BBIYHCIISTH
TreOMETPHYCCKUE BEJTUYIHHBI
(mmuHAa, yroJ, miomanb, 00beMm,
IIJIOIIA/Tb MIOBEPXHOCTH),
HCIOJIB3YS U3Yy4YECHHbIE
(hopMYIIBI U METO/IHI,

- YMETh OIIepUpPOBATH
MOHATHSIMHU: MPSIMOYTOJIbHAS
cuctema KOOpJUHAT,
KOOpJIUHATBl TOYKH, BEKTOD,
KOOPIMHATHI BEKTODA,

CKQJISIPHOE MPOU3BEICHUE, YIOJI
MEXIY  BEKTOpaMH, CymMa
BEKTOPOB, MPOU3BEICHUE
BEKTOpa HAa YMCJIO; HAXOIUTH C
MTOMOIIIBI0 M3YYEHHBIX (BopMyI
KOOPJIMHATHI cepearHbI
OTpE3Ka, pACCTOSTHUE MEKIY
JIBYMSI TOUKaMU;

- yMETb BBIOUPATH
MOJXOJSIIUN N3YYEHHBI METOT
JUISL peIIeHUs 3aa4H,
pacro3HaBaTh MaTeMaTUYECKUE
(bakThl 1 MaTeMaTHYECKHE
MO/JIENIA B IPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE; YMEHUE NTPUBOJAUTH
MIPUMEPBI MATEMATUYECKUX
OTKPBITUH POCCUICKON U
MHPOBOM MAaTEMATUYECKOU
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