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1. MACIIOPT PABOYEM MPOT'PAMMBI YYEBHOTI'O ITPEIMETA
OVYIL.03 MATEMATHUKA

1.1. Ob6sacTb NpUMEHEHUs IPOrPaMMbI

[Iporpamma  oOmeoOpa3oBarenbHoro  yyeObnoro  mpeamera  OVILO3
Marematuka npeaHazHadeHa s uzydeHuss Marematuku B HOY [10 «Hanoroseri
KOJUIEJIK», PEeaJu3yIolero o0pa3oBaTesibHYl0 HPOrpaMMy CpEAHEro oOIIero
oOpa3oBaHus B IIpeiesiax OCBOCHHUS OCHOBHOW MPOQeCcCHOHAIbHON 00pa30oBaTeIbHON
nporpamMmmbl CIIO Ha 06a3ze OCHOBHOro oOIIero oOpa3oBaHHs TPU MOATOTOBKE
cnenpanuctoB IITICC3 o cnenmansHOCcTH 38.02.07 bankoBckoe neio.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType oOpa3oBaTe/ibHOI
NporpaMmbl

VYueoOnnii mpeamer OVIL.03 Marematuka sBiseTcsl Y4EOHBIM NPEIMETOM
oOs3aTenbHOM TpenMeTHoM oOnactu «Marematuka u  uHpopmarukay DI'OC
CpeaHero oo01Iero 0opa3oBaHus.

B crpykrype o6paszoBatensHoit mporpammbl [ITICC3 mnpenmer BXOauT B
0011e00pazoBaTeIbHBIN UK, ABISIETCS 0053aTeIbHBIM yUYeOHBIM TIPEIMETOM.

1.3. Hean m 3axa4yu y4eOHOro mpeaMera — TpeOOBaHHMSA K pe3yJbTaTaMm
ocBoeHHus npeameral

Lenu yuebHOTO MpenmMera:

- (hopMHpOBaHNE LEHTPAIbHBIX MATEMAaTHYECKUX MOHATUHN (YUCIIO, BEIMYMHA,
reoMmeTpuyeckas Qurypa, nepeMeHHas, BEpOsTHOCTb, (PYHKIHMs), 00ecreunBarOINX
IPEEMCTBEHHOCTh W MEPCIEeKTUBHOCTh  MaTeMaTHYecKoro  oOpa3oBaHUs
oOydJarommxcs;

- Mo/BE/EeHNE OOydarolUXCsd Ha JIOCTYMHOM JUIsi HUX YPOBHE K OCO3HAaHHUIO
B3aMMOCBSI3U MAaTEMATUKH U OKPYKAIOLIET0 MUpa, IOHUMAHUE MAaTEMAaTUKU KaK 4aCTH
o011e# KyIbTypbl YEJIOBEUECTBA;

- pa3BUTUE MHTEJUIEKTYyaJIbHbIX U TBOPUYECKHX CIHOCOOHOCTEH 00ydaromuxcs,
[O3HABATEJIbHOM  aKTUBHOCTH,  HCCJIENOBATENbCKUX  YMEHUHM, KPUTUYHOCTHU
MBIIIJIEHUS, UHTEPECA K U3YYEHHUIO MAaTEMATUKH;

- (opmupoBaHue (HyHKIMOHAIBHOM MaTeMaTHUYECKOM T'PaMOTHOCTH: yMEHHUS
pacno3HaBaTh MaTeMaTUYECKHUE ACIIEKThI B PEAIbHBIX KU3HEHHBIX CUTYalUSIX U IPH
W3YYEHUU JPYTUX AUCLUIUIMH, IMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW,
(GopMynupoBaTh UX Ha SI3bIKE MAaTEMaTUKH U CO3/1aBaThb MaTEeMaTHYECKHUE MOJIEIH,
IPUMEHATh OCBOEHHBI MaTeMaTW4YeCKHil ammapar Uil pPEIIeHHs IPaKTUKO-
OpPUEHTUPOBAHHBIX 3ajay, 3a1a4y npodeccuoHaTbHON NEeSTENbHOCTH,
MHTEPNPETUPOBATH U OLIEHUBATH MOJYyUYEHHbIE PE3YJIbTATHI.

AKTyaJIbHOCTh y4€OHOTO MpeIMeTa:
npoduiabHAs COCTaBISIONIAS MOXET ObITh HCIOJB30BaHA B JOIMOJHUTEIBHOM
npogecCuoHaIbHOM 00pa30BaHUM U JUISl YCTAHOBJICHUS MEKITPEIMETHBIX CBSI3EH, T.K.
npoduiibHas HaNPaBIEHHOCTh 00ECIIEYMBAETCS TEMATUKON 3aHITHIA.

! Yz @011 COO



OcBoenne comepkanusi yueOnoro mnpeamera OVYIL0O3  MaremaTtuka
o0OecreynBaeT  JOCTHKEHHE  OOy4YaloIIMXCS  CIACAYIIHX  pe3yJbTaToB U
YHHMBEPCAJbHBIX Y4eOHBIX 1eHCTBHM:

- MuaHOCTHBIX (JIP):

- TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYI0JII00UE;

- TOTOBHOCTh K AaKTMBHOW JEATEIbHOCTH TEXHOJOTUYECKOM U COIMaIbHOMU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHATh TaKyIO JEATEIbHOCTD;

- UHTEPEC K pa3audHbIM chepaM npodhecCuOHAIBHOUN AesITETbHOCTH/

- TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTKCHUU
BCEU KU3HU

- chOPMUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKU M OOIIECTBEHHOW MPAKTHUKHU, OCHOBAHHOI'O Ha JIMAJIOTE KYJbTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

- c(pOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS;

- CIIOCOOHOCTH OIIGHUBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHPYSCH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHME JIMYHOTO BKJIJIa B IOCTPOEHUE YCTOMYMBOTO OyayIIEero;

- OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTENSM U (WJIM) APYTUM YJIEHaM CEMbH,
CO3JJaHHUIO CEMbU HAa OCHOBE OCO3HAHHOT'O MPUHSATHUS HEHHOCTEW CEMEITHOM )KU3HU B
COOTBETCTBHH C TpaauLIUSIMU HapoaoB Poccuu;

LHEHHOCTM HAy4YHOrO IO3HAaHMs: OCO3HAHHE LIEHHOCTH HAYYHOH AESATEIbHOCTH,
TOTOBHOCTh OCYILECTBJISATh IMPOEKTHYKD M HCCIIEIOBATEIbCKYIO JAESTEIbHOCTD
WHIVBU1YaJbHO U B TPYIINE

- DCTETUYECKOE OTHOIICHHE K MHpY, BKJIIOYash SCTETUKY ObITa, HAY4YHOTO W
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHHI;

- CIIOCOOHOCTh BOCTIPUHUMATH pA3UYHBIE BHJIIBI HCKYCCTBA, TPAIUIUU H
TBOPYECTBO CBOETO W JPYTHX HAPOAOB, OLIYIIATh 3MOIMOHAIBHOE BO3JIEHCTBUE
UCKYCCTBa;

- yOeXKIEHHOCTD B 3HAYMMOCTH JUISt JUYHOCTH
M 00IIecTBa OTEUECTBEHHOTO M MHPOBOTO HMCKYCCTBA, ITHHUYECKUX KYJIBTYPHBIX
TpaAuIMi U HAPOJAHOTO TBOPUECTBA
- TPaXJAHCKOTO BOCHUTAHUS: MPUHATHE TPAAULIUOHHBIX HAIMOHAJBHBIX,
00IIEeYeIOBEYECKUX TYMAHUCTUICCKUX U JEMOKPATHUECKUX IEHHOCTEH;
-IATPUOTUYECKOTO BOCITUTAHMUSL:

LIEHHOCTHOE OTHOIIEHUE K TrOCYAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U
MPUPOJTHOMY HaCJIEAUI0, MaMsITHUKAM, TPAaJULIUsIM Hapo10B Poccun, TOCTHREHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX U TPY/IIE;

- AaKTUBHOE HEMIPUATHE NEHUCTBUM, TPUHOCSIINX BPEl OKPYKAIOIIEH Cpelie;

- yYMEHHE MPOTHO3UPOBATH HEONATOMPHUATHBIE SKOJOTHYECKUE TOCIEICTBUS
NpEeANTPUHUMAEMBIX JICMCTBUNA, TPEAOTBPAIATh UX;

- paclIMpeHure OMbITa AeSITEIbHOCTH YKOJIOTUUECKON HAIPaBIECHHOCTH;

- nesieBbix opreHTUpoB (L{O):



O 1 I'pa:xnanckoe BoCIUTAHHUE

oo 1.1 OCO3HaHHO  BBIPAXKAIOWIUA  CBOKD  POCCUHCKYI0  TPaXKIAHCKYIO
MPUHAJICKHOCTh (UJIEHTUYHOCTh) B TMOJIMKYJIBTYPHOM, MHOTOHAIIMOHAJIBHOM H
MHOTOKOH()ECCHOHAJIBHOM POCCUHCKOM O0ILIECTBE, B MUPOBOM COOOIIIECTBE.

o 1.2 Co3Haromuii CBOE €AMHCTBO ¢ HaApoAOM Poccrn Kak HCTOYHHUKOM BJIACTH
U CyOBEKTOM ThICSYENIETHEH POCCUIICKON TOCYyIapCTBEHHOCTH, ¢ Poccuiickum
roCy/1apCTBOM, OTBETCTBEHHOCTb 32 €0 Pa3BUTUE B HACTOSIIEM U Oy1yIIEM Ha OCHOBE
HUCTOPUYECKOIO MPOCBEUICHUS, POCCHICKOTO HAIMOHAIBHOIO HCTOPUYECKOTO
CO3HAHMUS.

oo 1.3 [IposBnsitonuii rpak1aHCKO-MAaTPUOTHUECKYIO MO3UIINIO, TOTOBHOCTD K
3ammuTe PoOauHBI, CMOCOOHBIM apryMeHTUPOBAHHO OTCTaWBaTh CYBEPEHUTET M
NOCTOMHCTBO Hapoaa Poccun u Poccuiickoro rocygapcrsa, COXpaHATh M 3aILUIIATH
UCTOPHUYECKYIO MPABY.

oo 1.4 OpueHTUpPOBaHHBIM HA AaKTHMBHOE I'PAXKIAHCKOE Y4YaCTHE B COLMAIBHO-
MOJIMTUYECKUX MPOIIEcCCaX Ha OCHOBE YBAXKCHMsI 3aKOHA W IMPABOMNOPAJNIKA, MpaB U
CBOOOJ] COrpak/iaH.

oo 1.5 Oco3HaHHO U JESATENbHO  BBIPAKAIOIIMUNA  HENpHUsATHE  JI000H
JTUCKPUMHUHAIIMA TIO COIMAJbHBIM, HAIlMOHAJIBHBIM, PAaCcOBBIM, PEJIUTHO3HBIM
IIPU3HAKAM, MIPOSIBJICHUI IKCTPEMHU3MA, TeppopHu3Ma, KOPPYIILINH,
AHTUTOCYIapCTBEHHOM /S TEIbHOCTH.

IO 1.6 OO0nmaaromuii OIBITOM rpak 1aHCKOM COLIMAJILHO 3HAYNMOU
NESITENBHOCTU (B CTYJIEHYECKOM CaMOyIpaBiIeHUH, JOOPOBOJIBLYECKOM JIBUIKEHUH,
IPEANPUHUMATEIBCKON IESITEIbHOCTH, YKOJOTHUYECKUX, BOEHHO-TTATPUOTUYECKUX H
Ip. 00beIMHEHUSX, aKIUSIX, TPOrpaMMax

O 2 IlaTpuoTnyecKkoe BOCIMTAHNE

IO 2.1 Oco3Hanuii CBOI0 HAIMOHAJbHYI0, ATHUYECKYIO IPUHAJJICKHOCTD,
JEMOHCTPUPYIOIIHHA TPUBEP>KEHHOCTh K POJHOM KYJIbTYpPE, TI000BH K CBOEMY HapOAdy.
IO 2.2 Co3Haronii  MPUYACTHOCTh K  MHOTOHAlIMOHAJIBLHOMY  Hapoay
Poccuiickoit deneparuu, OTeuecTBy, 0OIIEPOCCHIUCKYIO HICHTUIHOCTD.

1O 2.3 [TposiBnsitomuii AeATeIbHOE [IEHHOCTHOE OTHOIICHUE K HCTOPUUECKOMY U
KyJbTYPHOMY HacCJEAUI0 CBOEro W Jpyrux HaponoB Poccuu, ux Tpaauiusm,
Mpa3IHUKAM.

IO 2.4 [IposiBisitomniA  yBak€HUE K COOTCYECTBEHHUKAM, ITPOKUBAIOIIAM 32
pyOexoM, TOIIEPKUBAIONINN WX TpaBa, 3alIUTy WX HWHTEPECOB B COXpPAaHEHUU
00IIepOCCUICKON MICHTUIHOCTH.

IO 3 IlyxoBHO-HpPABCTBEHHOE BOCIIUTAHUE

o 3.1 [IposBnsrommin IIPUBEPKEHHOCTD TPaIULHOHHBIM JIyXOBHO-
HPaBCTBEHHBIM  IIEHHOCTSIM,  KyJnbType  HaponoB Poccunm ¢ yué€rom
MHUPOBO33PEHYECKOr0, HAIMOHATBHOT0, KOH(ECCHOHATIBHOT'O CAMOOIPEIEIICHHUS.

0o 3.2 [IposiBnsOmMMN yBaXKEHHUE K KU3HU U JTOCTOMHCTBY KayKJIOrO YEIOBEKa,
cBOOOJIE MHPOBO33PEHUYECKOr0 BHIOOpAa W CAMOOMNPENEIEHUS, K MPEICTABUTEISIM
Pa3IUYHBIX STHUYECKUX TPYII, TPAAUIUOHHBIX penuruii HapomoB Poccum, ux
HallMOHAJIbHOMY JIOCTOMHCTBY U PEIUTHO3HBIM UYYBCTBAM C YYETOM COOJIOJEHUS
KOHCTUTYLIMOHHBIX IIPaB U CBOOOJ BCEX T'PaXK/IaH.



o 3.3 [lonnMaronii M JEATENBHO BBIPAXKAKOINWKA NOHUMAHHWE LEHHOCTH
MEXHAIMOHAJIBHOTO, MEXPEJIUTHO3HOr0 COIJacHs, CIOCOOHBIA BECTH AHAIOT C
JIOJbMU Pa3HBIX HAIIMOHAJBHOCTEH M BEPOMCIOBENAHUN, HAXOAUTh OOIIME LIETU U
COTPYIHUYATH JJIs1 UX JOCTUXKECHUS.

o 3.4 OpueHTUPOBaHHBIII HAa CO3aHUME YCTOMYMBOM CEMbU Ha OCHOBE
POCCUMCKUX TPAAULMOHHBIX CEMEUHBIX HEHHOCTEM, POKIAECHUE U BOCIIUTAHUE JAETEU U
MIPUHITUE POAUTEIBCKOW OTBETCTBEHHOCTH.

o 3.5 Ob6nanatonuii  chOpMUPOBAHHBIMU TPEJCTABICHUSIMUA O I[IEHHOCTU U
3HAYEHUH B OTEYECTBEHHOW M MHUPOBOW KYJIbTYypE€ A3bIKOB M JUTEPATYpPbl HAPOAOB
Poccumn.

MO 4 IcreTn4YecKoe BOCIIUTAHHUE

O 4.1 BeIpaxaromuii TOHUMaHHE IIEHHOCTM OTEYECTBEHHOTO W MHPOBOIO
UCKYCCTBA, POCCUICKOI0 U MUPOBOI'O XYAOKECTBEHHOI'O HACIEAUS.
o 4.2 [IposiBnsAromMi  BOCOPUMMYMBOCTG K pPa3HbBIM BUJAM HCKYCCTBa,

NOHUMAHHUE SMOILIMOHAIIBHOTO BO3JIEMCTBUSI UCKYCCTBA, €r0 BIMSHUSA Ha JYLIEBHOE
COCTOSIHUE Y TTOBEJCHHUE JIFOJIEN, YMEIOIIUN KPUTUUECKN OLIEHUBATh 3TO BIIUSHHUE.

oo 4.3 [IposiBnstOmINE OHUMAHUE XYJI0KECTBEHHOM KYJIBTYpPbl KaK CpElICTBa
KOMMYHUKAallUM ¥ CaMOBBIDA)KEHHS B COBPEMEHHOM OOIIECTBE, 3HAYCHUE
HPaBCTBEHHBIX HOPM, IEHHOCTEW, TPAJULINNA B UCKYCCTBE.

o 4.4 OpueHTUpOBaHHBI HAa OCO3HAHHOE TBOPUYECKOE CaMOBBIPAXKEHHUE,
peanu3anuio  TBOPYECKUX  CIOCOOHOCTEW, Ha ACTETHYECKOe O00YyCTpOMCTBO
coOCTBEHHOTO ObITa, MPO(PECCHOHATBLHOMN CPEIbI.

O 6 IIpodeccuoHaILHO-TPYA0BOE BOCIIUTAHUE

IO 6.1 [Tonumaromuii mpodeccuoHanbHbIC HEaTbl U IEHHOCTH, YBaXKAIOIIHM
TPYI, PE3yNbTaThl TPyAQ, TPYAOBBIE TOCTUKEHUSI POCCUIICKOTO HApOAa, TPYAOBBIE U
npodeccruoHaIbHbIE JTOCTHXKCHHSI CBOMX 3€MIISIKOB, MX BKJIAJ B Pa3BUTHUE CBOETO
MOCEJICHUS, Kpasl, CTPAHBI.

O 6.2 VYyacTByomuii B COIMAIbHO 3HAYUMOMN TPYJOBOU U MpodecCHOHaTbHON
JESITENHbHOCTH PA3HOTO BHJA B CE€Mbe, 00Opa3oBaTeNbHON OpraHu3alnuu, Ha 0azax
MIPOM3BOJICTBEHHOM MTPAKTUKH, B CBOEA MECTHOCTH.

IO 6.3 BrIpaxaromuii 0co3HaHHYIO TOTOBHOCTh K HEIIPEPHIBHOMY 00pPa30BaHHUIO
¥ caM000pa30BaHUIO B BRIOpaHHOM cepe mpodeccuoHanbHOM AeSITEIbHOCTH.
0o 6.4 [Torumaronuii cnenuuky mpodeccuoHaTbHO-TPYAOBON NEATEIHLHOCTH,

PETYIMPOBAHUS TPYAOBBIX OTHOIICHHWH, TOTOBBIA YYUTHCSI M TPYAUTHCS B
COBPEMEHHOM BBICOKOTEXHOJOTHYHOM MHPE Ha 01aro rocyaapcTsa M oOIIeCTBa.

o 6.5 OpueHTHpPOBaHHBII Ha OCO3HAHHOE OCBOCHHE BBIOpaHHOW cdepbl
npoecCHOHaTbHON  ACATENBHOCTH C YYE€TOM JIMYHBIX JKU3HEHHBIX TUIAHOB,
MOTPeOHOCTEH CBOCH CEMBH, TOCYIapCTBa M OOIIECTBA.

O 6.6 Ob6nanaromuii cOpMUPOBAHHBIMH TIPEJICTABICHUSMA O 3HAYCHUU U
LIEHHOCTU BbIOpaHHOW mpodeccuu, MposIBIAIONINN YBaXKEHHE K CBOEil mpodeccuu u
cBOEMY Mpo(heCcCHOHAIIBHOMY COOOLIECTBY, MOIJIEPKUBAIOIINN MO3UTUBHBIA 00pa3 U
MIPECTUX CBOEH Mpodeccuu B 00IIECTBE.

O 7 Ikog0ornyeckoe BOCMUTAHUE



o 7.1 JIeMOHCTpUPYIOIIMIA B MOBEICHUH CPOPMUPOBAHHOCTH KOJOTMYECKOH
KyJbTYpbl Ha OCHOBE MOHUMAHUS BIUSHUS COLIMATIBHO-9KOHOMUYECKHUX MPOIIECCOB Ha
NpUPOAY, B TOM YHCIE HA TJIOOATBHOM YPOBHE, OTBETCTBEHHOCThH 3a JIECHUCTBHUS B
IIPUPOAHON Cpene.

o 7.2 Bripaxarommin AeATENbHOE HENPUATUE AEUCTBUM, MPUHOCIIIUX BPEL
MPUPOJIE, COACUCTBYIOIINN COXPAHEHUIO U 3aIIATE OKPYKAIOLIEN CPEIBI.
oo 7.3 [Tpumensromuii 3HAHUSA u3 00111e00pa30BaTENbHBIX U

Mpo(ecCUOHANBHBIX TUCUUIUIMH JJI1 Pa3yMHOT0, OEpeXJIMBOTO MPOU3BOJCTBA U
MPUPOAOIIONIB30BaHUA, pecypcocOepekeHsi B ObITy, B NpodeCcCUOHANBHOU Cpene,
OOIIECTBEHHOM POCTPAHCTBE.

1O 7.4 Nmeromuii ¥ pa3BUBAOIIMK  OMNBIT SKOJOTMYECKH HAIPABICHHOM,
OpPUPOOOXPAHHOM, pecypcocOeperaroiell IesTeIbHOCTH, B TOM YHCIE B paMKax
BbIOpAHHOM CIEMAIbHOCTH, CIOCOOCTBYIOLIUHN €ro MPUOOPETEHHIO /1 JIFOIbMHU.

MO 8 LleHHOCTH HAYYHOI'0 TO3HAHUA

o 8.1 JlesiTenbHO  BBIPAXKAIOIIMKA  [MO3HABAaTeNIbHbIE HWHTEPECHl B  Pa3HbIX
NPEeIMETHBIX 00JIACTAX C y4ETOM CBOMX HHTEPECOB, CIOCOOHOCTEH, JOCTHKEHUH,
BBIOPAHHOTO HaNpaBiIeHUs MPOodhecCUOHATBLHOTO 00Pa30BaHUs U MOATOTOBKHU.

o 8.2 O6nanaromuii mpeIcTaBIeHUEeM O COBPEMEHHON HayYHOUN KapTHHE MUPA,
JOCTIKEHUSAX HAYKH U TEXHUKH, apryMEHTHUPOBAHHO BBIPAXKAIOIMIMNA TMOHWMAaHUE
3HAYEHUS HAYKU U TEXHOJIOTUH JJI Pa3BUTHS POCCUUCKOT0O 00111ecTBa U 00eCIIeUeHUS
ero 0e30MacHOCTH.

11O 8.3 JIEMOHCTPUPYIOIIMIM HABBIKM KPUTUYECKOTI'O MBIIIJIEHUS, ONpPEACIICHUs
JOCTOBEPHOCTH Hay4yHOH HMH(OpManuu, B TOM 4ucie B cepe NpodecCHOHATbHON
TESATENBHOCTH.

IO 8.4 YMeronuii  BEIOMpaTh CHOCOOBI pelieHus 3a1ad MnpodeccuoHaIbHOM
NEATENIbHOCTU MTPUMEHUTENBHO K PA3JIMUYHBIM KOHTEKCTaM.
IO 8.5 Ucnonb3yronuii  COBpeMEHHBIE  CpPEeACTBa  MOWCKa, aHalu3a U

UHTEpIpeTanun uHopManuu, WH(QOPMAIIMOHHBIC TEXHOJIOTHU JJIS BBITIOJHEHUS
3a/1a4 MpoheCCUOHAIIBHON TSI TEIIbHOCTH.

IO 8.6 PazBuBaromuii ¥ MpUMEHSIONIUN HABBIKM HAOJIOCHUS, HAKOIUICHUS U
cucreMaru3alnuu  (aKTOB, OCMBICJICHHS OMNbITa B  €CTECTBEHHOHAyYHOU U
TYMaHUTApHOW OOJACTAX TO3HAHMS, HCCIEAOBATENBLCKOW M MPOQPECCHOHATBHON
JIeSITEIHOCTH

- metanpeameTHeix (MP):
OBnaneHne yHUBEpCATbHBIME YICOHBIMU MTO3HABATEIILHBIMU JICHCTBUSMU
a) 0a30BBIC JIOTUYECKUE ICHCTBUS:
-CaMOCTOSITENIbHO (hOPMYTUPOBATHh U AKTYaAIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
- YCTaHABJIMBAaTh CYILIECTBEHHbIA NPU3HAK WJIM OCHOBAHWS Ji1 CpPaBHEHUS,
KJ1laccupuKanuu
1 000011eHHUS;
- ONpeAeNisiTh 1eJd JEATEeIbHOCTH, 3aJaBaTh IMMapaMeTpbl M KPUTEPUH HUX
JOCTHKEHUS;



-BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHUSX;
- BHOCHUTH KOPPEKTHUBBI B JCATEIBHOCTH, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCTEACTBUHN ACATEIBHOCTH;
-pa3BUBaTh KPEATUBHOE MBINIICHUE TP PEIICHUHN KU3HEHHBIX MPOOIeM
0) 6a30BBIC HCCIEI0BATEIHCKHUE ACHCTBUS:
- BJIAJICTh HaBBIKAMHU YYEeOHO-HCCIICIOBATEIBCKON W TMPOCKTHOW NESITEIBHOCTH,
HaBBIKAMH Pa3peIICHUs MPOOJIEM; CaMOCTOSTEIBHOMY MOMCKY METOIO0B PEIICHUS
MPAKTUYCCKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METO/IOB ITO3HAHHUS,
- BBISIBJISITH TPUYMHHO-CJICICTBEHHBIC CBS3H 1 aKTyaJTM3UPOBATh 3a7a49y, BEIABUTATh
TUIOTE3y €€ PEIICHUs, HaxXOIUTh apryMEHTBI JUIsl JIOKa3aTeJIbCTBA CBOUX
YTBEPIKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;
- aHAJIM3MPOBATH IMOJYYCHHBIC B XOJI€ PEIICHUS 3aJ1a4d PE3yJbTaThl, KPUTHICCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;
pa3pabaThiBaTh IUIaH PEIICHUS MPOOJEMbI C YYETOM aHaju3a WMCIOIIUXCS
MaTePHATbHBIX
¥ HEMaTePUATIbHBIX PECYPCOB;
- YMETh TICPCHOCUTh 3HAHWS B II03HABATCIBHYI0 M TPAKTHYCCKYIO 00JIacTH
KU3HEIEATEITbHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIaCcTeH;
- BBIJIBUTATh HOBBIC WJICH, TIpe/jIaraTh OpUTrHHAIBHBIC MTOJIXO0/IbI U PEIICHNUS,
- CTaBUTH MPOOJEMbI U 3aJaud, JOMYCKAIOIIME CIIOCOOHOCTh UX HCIOIb30BaHUS
B MIO3HABATENFHOMN M COLIMATLHOM MPaKTHKE.
OBnaznenue YHUBEPCAIbHBIMU PEryJISTUBHBIMU JEHCTBUSIMU a)
caMOOpraHu3alus: JejlaTh OCO3HAHHBIA BHIOOpP, apryMEHTHpPOBATh €ro, OpaTh
OTBETCTBEHHOCTH 32 PEIlICHUE
B) pabora ¢ nuHpopmaImen:
- BIAJICTh HABBIKAMHU TOJYYCHHS] MHPOPMAIMU W3 HMCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBJIATh  TOWCK,  aHallu3, CHUCTEMaTU3alHli0 |
MHTEPIIPETAIMI0 UHPOPMAIIUU PA3TUYHBIX BUAOB U (POPM IpeICTaBICHUS;
- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hOpMATaX C YUETOM Ha3HA4YCHUsI MHPOpMAIUU U
[EJeBOM  ayquTOpWH, BHIOWpas ONTHUMAIbHYI0 (OpPMY TPEICTABICHUS U
BU3YalTU3aIlNH;
- OILICHUBAaTh JOCTOBEPHOCTH, JITUTUMHOCTh HWH(POPMAIIMH, €€ COOTBETCTBHE
MPaBOBBIM
¥ MOPATbHO-3TUYECKUM HOPMaM;
- UCIIOJIB30BATh CPEICTBA MH(DOPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUN B
pelICHUH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX
¥ OpPTaHU3AIMOHHBIX 33724 C COOJIOJICHHEM TpeOOBaHUN IPTOHOMHKH, TEXHHUKU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS, TPABOBBIX U ATUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;
- BIIAJICTh HABBIKAMHU PACTIO3HABAHUS W 3AIMUTHl WH(pOpMauu, WHHOPMAITMOHHON
0€30MacHOCTU TUYHOCTHU
a) caMoOpraHu3alus:



- CAMOCTOSITEJIBHO OCYILIECTBJISATh IMO3HABATEIIbHYIO JESITEIbHOCTb, BBISBIISITH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJ]a4yl B 00pa3oBaTEIbLHON
NEATENBHOCTA M JKU3HEHHBIX CUTYyalUsX; CAMOCTOATENIBHO COCTAaBIISITh IUIaH
peuieHus  OpoOJeMbl € Y4ETOM  HMMEIOIIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHU; 1aBaTh OLICHKY HOBBIM CUTYaIIUsIM;
crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO TUPOKOH IPYIULIUU B Pa3HBIX
00JacTsaX 3HaHUH, OCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN
YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIB30BaTh MpPHUEMBbI pediiekcuu s OIEHKH CHUTYallMH, BBIOOpa BEPHOTO
pelIeHUS;

- YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO TPUHUMATh PEUICHHUS 110 UX CHHXKEHUIO;
B) OMOIMOHAJIBHBIM  MHTEJUICKT, MpeArnojaralomuii  copMUPOBAHHOCTD:
BHYTPEHHEH MOTHBAILIMHU, BKJIIOUYAIOUICH CTPEMJIEHHUE K JAOCTHKEHHUIO LEId HU
yCIexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHE JECUCTBOBATh, MCXOJS W3 CBOMX
BO3MOXXHOCTEH;

- OMIIaTHH, BKJIIOYAIOIIEH CIMOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €0 MPU OCYIIECTBICHUHW KOMMYHHUKAIIMU, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEIKUBAHHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHHS C
IPYTUMH JIIOIbMH, 3a00TUTHCA, IPOSIBIISITH MHTEPEC U pa3peliaTb KOH(DIUKTHI,

0) coBMecTHas eATeIbHOCTD:

- TOHMMAaTh M MCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIWBUIYyaIbHOMN
paboTHI;

- IPUHUMATh LIEIU COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATh
JIEUCTBUS MO €€ JOCTHIKECHHUIO: COCTaBJIATh IUIAH JEUCTBUHM, PACIIPEACISATh POJIHM C
y4€TOM MHEHUH yYaCTHUKOB O0CYKJATh PE3YJIbTaThl COBMECTHOM pabOTHI;

- KOOPJAMHHUPOBATh W BBIMIOJIHATH PadOTy B YCIOBHSIX PEaIbHOT0, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYILECTBIISITh NO3UTHUBHOE CTPATETMUECKOE MOBEACHUE B PA3JIUYHBIX CUTYaLUsIX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpakeHNE, ObITh MHUIIUATUBHBIM

a) OOIIeHHE: - OCYIIECTBISATh KOMMYHHUKAIIMH BO BceX c(hepax >KU3HHU;

- pacro3HaBaTh HeBepOaJbHBIE CpeACTBA OOIIEHHUs, TOHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, PAacO3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyallud |
CMSATYATh KOH(DIIUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOUKY 3PEHUS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB

- PETYISITUBHBIC YHUBEpPCATIbHbIC YICOHBIC IEHCTBUS
T') IPUHSTHE CE0sl U IPYTUX JIOJECH:
- MPUHUMATh MOTHBBI M apryMEHThI JAPYTUX JIIOJEH Mpu aHalu3e pe3yibTaToB
NEeATEeNbHOCTH;
- PU3HABATh CBOE MIPABO U MPaBO APYTUX JIOJEH Ha OIIUOKH;
- pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3ULIMK IPYTOro YeJIOBEKa;
10



B) SMOIMOHATBHBINA UHTEIUIEKT, Mperoiaratonui chopMUpoBaHHOCTD:
--CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BUJETh HAIPaBJICHUS Pa3BUTHUSI COOCTBEHHON 3IMOITMOHAIBHOU cdephl,
OBITH YBEPEHHBIM B ce0€;

- CaMOpEeryJupOBaHHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIOCOOHOCTh aJanTUpPOBaTHCS K
AMOIMOHATLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEW MOTHMBAIMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHKECHUIO LIENU M
ycrlexy, ONTHUMHU3M, WHUIUATUBHOCTb, YMEHHE IEWCTBOBAaTh, MCXOMAS U3 CBOUX
BO3MOXKHOCTEH;

- OMIIATUM, BKJIIOYAIOIIEH CMOCOOHOCTh MOHUMATHh AMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €T0 MPU OCYIIECTBICHUU KOMMYHHUKAIIUHU, CIIOCOOHOCTHh K
COYYBCTBUIO U COMEPEIKUBAHUIO;

- COILMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3periaTh KOHPIMKTHI
OBnasieHre YHUBEPCAITHHBIMH PETYISTHUBHBIMH JICHCTBUSIMMU:

0) CAaMOKOHTPOJIb:

- JlaBaTh OIICHKY HOBBIM CHUTYyalldsM, BHOCUTb KOPPEKTHBBI B JEATEIbLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM

- I03HABaTeNbHbIE YHUBEPCAJIbHbIE YUeOHbIE TEHCTBUS

OBnaseHune yHUBEpCATbHBIMU YYEOHBIMU MTO3HABATEIbHBIMU JCHUCTBUSIMU
0a30BbIC HCCIIEOBATEILCKUE ACHCTBUS:

- pa3palatrhiBaTh IUJIaH pPEIICHHS MPOOJEeMbl C YYETOM aHaju3a HMEIOUIUXCS
MaTepuaIbHbIX

U HEMATEpUAIIbHBIX PECYPCOB;

- OCYIIECTBJIATH IICJICHAMPABICHHBIH IMOMCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JIEHCTBUA

B ITPOeCCHOHATILHYIO CPENY;

- YMETh TEPEHOCUTh 3HAHMS B TO3HABATEIBHYI0 W MPAKTUYECKYIO 0O0JIacTh
KU3ZHEIEATEIbHOCTH;

- KOMMYHUKATHUBHBIC YHUBEPCATbHBIC YUeOHbBIC NEHCTBUS
OBnajeHre YyHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JACHCTBUSIMU:
COBMECTHAsI AECATEIIBHOCTb:
- §OpemyaraTb HOBBIE MPOEKThI, OLEHWBAaThb WJAECH C IIO3ULUHH HOBH3HBI,
OPUTMHAJIBHOCTH, NPAKTUYECKON 3HAUMMOCTH;

- npeaMeTtHbIX (I1P)
ITP 1. Bnagenue merogamu JOKA3aTEIbCTB, aITOPUTMAMHU PELICHUS 3a7a4; YMEHHUE
dbopMynHpoBaTH OMpEEICHHs, AKCHOMBI U TEOPEMBI, TPUMEHSTh WX, MPOBOJHTH
JIOKA3aTeNIbHBIE PACCYXKICHHS B XOAE€ PELICHUS 3a1a4;
[1P 2. YMeHue onepupoBaTh NOHATUAMU: CTEIICHb YUCIA, JIOTapu(pM Yucia; yMeHUe
BBITIOJIHATH BHIYMCIICHUE 3HAUEHUH U MTPeoOpa30BaHus BbIPAXKEHUM CO CTEIICHIMU U

norapudmamu, npeodpazoBaHus APOOHO-PAIIMOHATBHBIX BbIPAKEHUI;
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I[IP 3. VYmeHume omnepupoBaTb NOHATHAMU: PALHUOHAJIBHBIC, HPPALUOHAJIBHEIE,
MOKAa3aTeJIbHbIE, CTETIEHHbIE, JIOTapu(MHUUECKHE, TPUTOHOMETPUUECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

I[IP 4. YmeHue omnepupoBaTh NOHATHAMHU: (QYHKIUS, HENpepbiBHas (QyHKIu,
MPOU3BOJIHASL, MEpPBOOOpa3Has, ONPEAEICHHBIA HWHTErpai; YMEHHE HaXOIUTh
MPOU3BOJIHBIE D3JEMEHTapHbIX (YHKLIMM, HCHOJb3YysSd CIpPaBOYHBIE MaTEpHAIIbI;
HCCIIE0BATh

B IPOCTEHIINX Ciy4yasx (PyHKIMH HAa MOHOTOHHOCTb, HAaXOJIWUTh HAWMOOJBIIME U
HaUMEHbIIME 3HaueHus (QYHKUUNA; CTPOUTh TIpadUKd  MHOTOUYIEHOB C
UCITOJIb30BAHUEM allllapaTta MaTEMAaTUYECKOTO aHAJIN3a; MPUMEHSTh ITPOU3BOIHYIO
IIPU PELLICHNUH 3a7a4 Ha JBUKECHHE; PEIIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a41 Ha
HauOOJbIINE M HAUMEHBUIME 3HAYEHUS, HA HAXOXKJEHUE IyTH, CKOPOCTH U
YCKOPEHUS

[1P 5. Ymenue onepupoBaTh NOHATHAMU: pallMOHANbHAS (PYHKIUS, MTOKa3aTeIbHAsS
byHKus, cTeneHHas GyHKius, Jorapupmudeckast GyHKIMS, TPUTOHOMETPUYECKUE
dyHKIIMU, 0OpaTHbIE (PYHKIMU; YMEHUE CTPOUTH rpaduKH HU3yYEHHBIX (YHKIIMA,
UCII0JIb30BATh rpaduxu npu U3Y4YEHUHU IIPOLIECCOB
M 3aBUCHMOCTEH, MPU PEIICHUU 3aJ1ay U3 APYTUX y4eOHBIX MPEIMETOB U 3a7a4 U3
peanbHON KU3HU; BbIpakaTh GOpMyJIaMH 3aBUCUMOCTH MEXIY BETUUYNHAMU;

[1P 6. YMenue pemiath TEKCTOBbBIE 33241 Pa3HBIX TUIIOB (B TOM YHKCJIE HA MPOIECHTHI,
JOJIM ¥ YacTH, Ha JIBUYKEHHUE, padOTy, CTOMMOCTh TOBAPOB U yCIIyT, HAJIOTH, 3a/1a4H
U3 00JacTH YIpPABIECHUS JMYHBIMM M CeMEHHBIMU (DMHAHCAMU); COCTaBIISThH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 3aJayd,
HCCIIEZIOBATh MIOJYUYEHHOE PEIlIEHUE U OLIEHUBATh MPaBIONOJ00HOCTh PE3YIbTATOB;
[P 7. YMeHue omnepupoBaTh MOHATHUSAMHU: cpelHee apu(pMeTHUEeCKOoe, MeIHaHa,
HauOousblllee W HAuWMEHbIIEEe 3HAYEHHWs, pa3Max, AUCIEpPCHs, CTaHJIApPTHOE
OTKJIOHEHHE YHUCJIOBOrO Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHDOpMalMIO, TPEJCTABICHHYIO B TalOiuIlax, Ha JaMarpaMmax, TIpadukax,
OTPAKAOILIY IO CBOMCTBaA peanabHbIX IIPOLIECCOB
U SIBICHUHN; NPEACTaBIATh HH(MOPMALMIO C MNOMOIIbIO TaOJMII U AHATPAMM;
HCCJIEIOBATh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJE C IPUMEHEHUEM IpadUueCcKux
METOJI0B U JIEKTPOHHBIX CPELCTB;

I1P 8. YmMenue OIIEpUPOBATH MIOHATUAMU: CIy4alHbIN OIIBIT
U ciy4ailHoe COOBITHE, BEPOSATHOCTHh CIYyYalHOTO COOBITHS; YMEHHUE BBIYUCIATH
BEPOSATHOCTh C HCHOJIb30BaHUEMIPAa(QUUECKUX METOJOB; MPUMEHITH (HOPMYJIbI
CJIO)KEHUS U YMHOXXEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI M POPMYJIIBI TIPH
pELICHNH 3a]1ay; OLEHUBAaTh BEPOATHOCTU pEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yallHBIMH BEJIMYMHAMH;, yMEHUE IPUBOJWUTH IIPUMEPBHI IPOSBICHUSA 3aKOHA
OO0JIBIINX YUCEI B TPUPOIHBIX

¥ OOIIECTBEHHBIX SIBJICHUSIX;

ITP 9. YMmeHue onepupoBaTh NOHATUSIMUA: TOUKA, IPSAMasi, IIIOCKOCTb, TPOCTPAHCTBO,
NBYTPAHHBIA  yroj,  CKpEUIMBaIOUIMecs  IpsAMbIE,  IApaUIEIbBHOCTh U
MIEPIEHANKYJIAPHOCTD NPSIMBIX U INIOCKOCTEH, YIOJI MEXAY NPSIMBIMH, YTOJl MEXKIY
IPSAMOM M INIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMM, PACCTOSTHUE OT TOYKH 10
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IUIOCKOCTH, PACCTOSHUE MEXKAY NPSAMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTIMMU;
YMEHHUE HCIOJIb30BaTh MPU PEIICHUM 3a]ad H3Y4YCHHbIE (PAKThl U TEOPEMBbI
IUIAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOLIEr0 MUPA;

I[P 10. VYwmenue onepupoBaTh MOHATHSAMHU: MHOTOIDAHHUK, CEUYECHHUE
MHOTOIpaHHHKa, Ky0, napajijienenunea, npusma, nupamua, Gurypa u moBepXHoCTh
BpalleHUs], HWINHIAP, KOHYC, 1ap, cgepa, ceueHus: PUrypbl BpalleHus, MIOCKOCTh,
Kacaromasics cdepbl, LHWIMHAPA, KOHYCA, IUIOMIAAb IOBEPXHOCTH MUPAMUIBI,
MPU3MBI, KOHYyCa, IMWIMHAPA, T MIonaas chepbl, o0beM Kybda, MpsIMOYTOJIbHOTO
napajulelienuneaa, MNUPAMHUIbL, TPU3MbI, LWIWHIpA, KOHYCa, IIapa; yMEHUE
M300paXkaTh MHOTOTPAHHUKH M MOBEPXHOCTU BpAIlEHMS, UX CEUEHHUS OT PYKH, C
NOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M JJEKTPOHHBIX CPEACTB; YMEHHE
pacro3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHHE pPaclO3HaBaTh MPABUIIbHBIE
MHOTOTPaHHUKU;

[P 11 YMeHue onepupoBaTh NOHATUSAMU: JBUKEHHE B MPOCTPAHCTBE, MOJOOHbBIE
¢Gurypsl B MpOCTPaHCTBE; MCIIOJIH30BATh OTHOIICHHUE IUIOIIA/ICH MOBEPXHOCTEH U
00BEeMOB MOI00HBIX (DUTYP TIPU PEUICHUU 3a]1a4;

[P 12. YMeHue BBIYHUCISATH T€OMETPUUYECKUE BEIMYUHBI (JJIMHA, YTOJ, IJIOMIA[b,
00BbeM, TIOMIAb TOBEPXHOCTH ), UCIIOJIB3YSI M3yUeHHbIE (POPMYIIBI U METOIbI;

[P 13. YMeHue onepupoBaTh MOHATUSMH: HNPSIMOYTOJbHAsA CUCTEMA KOOPAWHAT,
KOOpPJIMHATBI TOYKH, BEKTOP, KOOPJAWHATHI BEKTOPA, CKAISIPHOE NPOU3BEAECHUE, YTOJ
MEXIy BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOIUTH C
MOMOIIIBI0 U3YYEHHBIX (HOPMYJT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXKTY
IBYMSI TOUKAMU;

I1P 14. YMmenune BBIOMPATH MOIXOISIIINHN M3YYEHHBIN METO]I
U1t peuieHus 3a/1a4u, pacro3HaBaTh MaTeMaTH4eCKue bakTbI
¥ MaTeMaTHYE€CKUE MOJIETTU B IPUPOJAHBIX U OOIIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE;
YMEHUE MPUBOJAUTH MPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUUCKOW U MUPOBOU
MAaTEMATUYECKOU HAYKHU.

1.4 Koaun4vecTBO 4acoB Ha OCBOE€HHE MNPOrpaMMbl Y4eOHOro mpeaMera
OVII.03 MaTtemaruka:

o0peM ydueOHOUM Harpy3ku oOyuaromierocst (ounas ¢popma) — 304 daca, B TOM
1 () (<K

00s3aTeNbHON ayIUTOPHON yueOHOM Harpy3ku oOydatomerocst — 290 yacos,

U3 HUX: TeopeTudeckoe o0ydenue - 60 gacos,

npakTuyeckue 3aHaTus — 230 4acos,

IPOMEXYTOYHAsl aTTeCTalusl MO MpeaMeTy mpoBoautTcs B ¢dopme B (opme
DK3aMeHa

o0BeM yueOHOM Harpy3ku oOydaromerocs (3aouHast popma) — 304 gaca, B ToM
17 () (K

00s13aTeIPHON ayIUTOPHON YUeOHOHM HArpy3Kku o0ydaromierocst — 22 daca,

U3 HHUX: TeopeTudeckoe oOydenue - 12 gacos,

MpaKTuyeckue 3anatus — 10 yacos,
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caMocTosiTelabHas paboTta — 268 4acos,
MPOMEXKYTOYHAS aTTeCTAIUs [0 IPEAMETY MPOBOAUTCS B (popMe sK3aMeHa
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2. TEMATAYECKHWH IUIAH YUYEBHOTI'O IIPEJJMETA OVYIIL03 MaTemaTuka

KoanuyectBo
4acoB Ha
IIpakTHYeckue
HanmeHnoBaHue pa3iesioB U TeM OCBOEHHE Teopus
yaeBHoro 3aHATHUA
MaTepuajia
Pa3nea 1. IloBTopenne Kypca MaTeMaTHKH 20 20
OCHOBHOM IIKOJIbI
Tema 1.1 Llenb 1 3a1a4n MaTeMaTUKU IIPU OCBOCHUN 5 5
cHenraJbHOCTH.. MHOKECTBA U JIOTHKA
Tema 1.2 Uucna v BBIYUCICHUS 2 2
Tema 1.3 ToxkaecTBa U TOKIECTBEHHbIE
npeoOpa3oBaHus Y paBHEHUS, HEPABEHCTBA U UX 4 4
CHUCTEMBbI
Tema 1.4. [IpouenTtHbIe BBIYMCIICHUS 4 4
B NIpo(ecCHOHANIbHBIX 3aa4ax
Tewma 1.5 [locnenoBaTebHOCTH U POTPECCUN 2 2
Tema 1.6. ®ynkuuu u rpaduku 4 4
Tewma 1.7. BXoTHOM KOHTPOJIb 2 2
Paznen 2. Crenenu u kopHu. CTeneHHasi, 39 3 24
NnoKa3arejJbHasi M Jorapupmudeckas GyHkuust
Tema 2.1 ApudMeTHYeCKnil KOPEHb N—OU CTETICHU 2 1 1
Tema 2.2 Crenienn. CtanaaptHas Gopma 3anucu 5 1 1
JEUCTBUTEILHOTO YNCIIA
Tewma 2.3 Crenennast GyHKIUSA 2 1 1
Tema 2.4. UppanmoHaabHbIE YpaBHEHUS 9 1 1
Y HEPABEHCTBA
Tewma 2.5. [IpumeHeHre CBONCTB CTETICHHOUW () YHKITHH 2 2
Tewma 2.6. [Toka3zatenbHas GyHKIUS, €€ CBOHCTBA 2 2
Tema 2.7. [lokazarenbHble ypaBHEHUS 9 5
U HEPABEHCTBA
Tema 2.8. IlpumeHeHue CBOWCTB IOKa3aTEIbHOMU 9 9
GyHKIIH
Tewma 2.9. Jlorapudm uncna. JlecITHIHBIN 9 1 1
Y HaTypaJIbHBIN JTOrapu(Mbl
Tema 2.10. CoiicTBa norapudmon 2 1 1
Tema 2.11. Jlorapudmuueckast pyHKIHs, €€ CBOWCTBA 2 1 1
Tema 2.12. Jlorapudpmuueckue ypaBHEHUS U 9 1 1
HEPABEHCTBA
Tema 2.13. Jlorapu¢msl B Ipupoje U TEXHUKE 2 2
Tema 2.14. IlpumeHeHue JorapupmMoB K peLICHHUIO 4 4
3aj1a4
KonTtposnsHas pabdoTa 1 2 2
Pa3nesn 3 IlpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 26 6 20
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Tema 3.1. IloBropenue muanumerpuu. OCHOBHBIE

4 3
MIOHSITHS CTEPEOMETPHUHU
Tewma 3.2. [Ipsimbie U MJIOCKOCTH
B ipocTpaHcTBe. [lapamienbHOCTh NPAMBIX, IPSIMOU U 4 3
MIOCKOCTH, IIOCKOCTEH
Tema 3.3. [lepneHIUKyASIPHOCTD MPSIMBIX 4 3
U IIJIOCKOCTEN
Tema 3.4. Vsl MEXIy HPSIMBIMU 4 3
U IJIOCKOCTSIMU
Tewma 3.5. [Ipsimble U MIIOCKOCTH 4 3
B NIPAKTUYECKHX 3a7auax
Tema 3.6. OcHOBHbBIE IPOCTPAHCTBEHHBIE (DPUTYPBI 4 3
U UX B3aUMOPACHOJIOKEHUE
KonTponsnas pabora 2 2 2
Paznen 4. KoopauHatel M BeKTOpbl B 18 10
NPOCTPAHCTBE
Tema 4.1. Bektopel B mpocTtpaHcTBe. JleHcTBUA C 4 5
BEKTOpaMH
Tema 4.2. KoopauHaTel B  HPOCTPAHCTBE. 4 5
[Ipocreiimue 3a1a4m B KOOpIUHATAX
Tema 4.3. IIpakTUKO-OpHMEHTHPOBAHHBIE 3aJa4d HaA 4 5
KOOPJIMHATHOM MJIOCKOCTH
Tema 4.4. Pemenue 3amady Ha KOOPJIUHATHI 4 5
Y BEKTOPHI
KonTposnpHas padora 3 2 2
Pasznen 5. OcHoOBBI TPUTOHOMETPHH. 40 39
Tpuronomerpuyeckue GyHKuuu
Tema 5.1. OCHOBBI TPUTOHOMETPUU 4 3
Tema  5.2. OcCHOBHbBIE  TPUTOHOMETPUUYECKHUE 4 3
TOXIECTBA
Tema 5.3. [Tepuoanueckue (GyHKITUN. 4 3
Tpuronomerpuueckue GyHKINH
Tema 5.4. [IpeobpazoBanue rpaduKoB 4 3
TPUTOHOMETPUYECKHUX (YHKITUI
Tema 5.5. Onucanue Mpou3BOICTBEHHBIX MPOIIECCOB 4 3
C TIOMOIIBIO TPaPUKOB PYHKIUN
Tema 5.6. OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIMH 4 3
Tema 5.7. TpuronoMeTpuuecKue ypaBHEHUS 4 3
Tema 5.8. TpuroHoMeTpr4eCKUe HEPABEHCTBA 4 3
Tema 5.9. Pemenue 3a1a4 TpUroHOMETpPUH 6 6
KonTtposnsHas padota 4 2 2
Pasnea 6. IIponzBoanasi pyHKnmuu, ee NpUMeHEHUe 34 26
Tema 6.1. MOHOTOHHOCTh (QYHKIUHU. DKCTPEMYMBbI 4 3
¢ynkuuu. Touku sKcTpeMyma
Tema 6.2. [lonsaTHE O HETIPEPHIBHOCTU (YHKIIUU 2 1
Tema 6.3. [IponzBoaHas GyHKIIUH 2 1

16




Tema 6.4. 'eomeTpruyecKuil CMBICI IPOU3BOIHOM 2 1
Tema 6.5. @®usnyeckuil CMbICI MPOU3BOJAHOMN 9 1
B IIpo(eCCHOHATIBHBIX 3a1auax

Tema 6.6. [Ipumenenue IIPOU3BOHOM

K HCCIIEOBAHUIO byHKIUH 4 3
Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

Tema 6.7. HccnenoBanue byHKIINH 4 3
Y TIOCTPOEHUE TPAPUKOB

Tema 6.8. HauOosbliee M HavMeHblEe 3HAUCHUS 4 3
(GyHKIIMY Ha OTpe3Ke

Tema 6.9. HaxoxxneHne onTUMaIbHOTO pe3ysbTara ¢ 4 4
MTOMOIIBIO0 TPOU3BOJHON B MPAKTHUUECKUX 3aa4ax

Tema 6.10. Pemenue 3anau. [IpousBogHas pyHkiumy, 4 4
ee NPUMEHEHNe

KontponbHas padota 5 2 2
Pazgesa 7. MHOrorpaHHMKHU M TeJia BpalleHUst 36 29
Tema 7.1.MHOTOrpaHHUKHN 2 1
Tema 7.2. [Ipuzma. IIpsimMas n mpaBUIIbHAS TPU3MBI 2 1
Tewma 7.3. [Napamnenenunen, kyo 2 2
Tema 7.4. Ilupamupa. IlpaBunpHas nupamMuja. 9 1
YceueHHas nupamMuaa

Tema 7.5. bokoBasi 1 MoJIHAsE MOBEPXHOCTh MPU3MBI, 5 5
U PAMHU/IbI

Tema 7.6. JIsuxxenue B npoctpanctBe. CUMMETpUS B 5 1
MIPOCTPAHCTBE

Tema 7.7. ITpaBuiibHbIE MHOTOTPAHHHUKHU, UX CBOMCTBA 2 1
Tema 7.8. Cummerpus B mnpodeccun. CeueHus

MHOTOTPaHHUKOB 2 1
B Npo(ecCHOHANIBHBIX 3aa4ax

Tema 7.9. Hunmunap, ero cocrapistomue. CeyeHue 2 2
HWIHH]IpA

Tema 7.10. Konyc, ero cocraBistonue. CedeHue 9 9
KOHYca

Tema 7.11. Ycedyennslii koHyc. CeueHUE yCEUEHHOTO 9 2
KOHYyca

Tema 7.12. llap u cepa, ux ceueHus 2 2
Tema 7.13. Ilonstue 06 oOwveme Ttenma. OObBEMBI 9 2
MHOTOTPAaHHUKOB U T€J BpPalICHUS

Tema 7.14. OObemMBl ¥ TUIOIIATN TOBEPXHOCTEH 9 9
MOJAOOHBIX TeJ

Tema 7.15. KoMOMHanMu MHOTOI'PaHHHKOB U Tel 9 1
BpalleHUs

Tema 7.16. KomOMHammu reoMeTpuyeckux Tel Ha 9 5
MIPaKTHUKE

Tema 7.17. Pemenue 3agau. MHOTOrpaHHMKM U Tena 9 2
BpalleHus

KonTtponsHas pabora 6 2 2
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Pasznen 8. IlepBooOpa3nHas  ¢QyHkuum, ee

18 3 15
NpUMeHEeHHe
Tema 8.1. [lepBooOpazHas GyHKIIUN 4 1 3
Tema 8.2. [lnomans KpUBOJUHEWHOW Tpameiyu. 4 1 3
®opmyna Herotona — JleliOHu1Ia
Tema 8.3. OnpeneneHHbIN MHTETpaj B 4 1 3
podecCHOHAIBHON IEATEITPHOCTH M KU3HU
Tema 8.4. Pemenue 3amau Ha HaXOXKIACHUE 5 5
11epBO0OPa3HO U ee MPUMEHEHHE
KonTponsnas pabora 7 1 1
Pasznen 9. Teopusi BepoiTHOCTEH U CTATHCTHKA 38 8 30
Tema 9.1. IlpencraBneHue NaHHBIX W ONMHCATENbHAS 4 1 3
CTaTUCTUKA
Tema 9.2. CocraBneHue Tabmull W JuarpaMM Ha 4 1 3
MIPaKTHUKE
Tema 9.3. Onepaunn HaJ COOBITHSMU, 4 1 3
HaJl BEPOSITHOCTSIMU. Y CIIOBHASI BEPOSTHOCTh
Tema 9.4. DneMeHTb KOMOMHATOPUKH 4 1 3
Tema 9.5. BeposdtHocTh B mpodeccnoHalIbHBIX 4 1 3
3a1auax
Tema 9.6. Cepuu nocienoBaTeIbHBIX UCIIBITAHUN 4 1 3
Tema 9.7. Cnyyaiinbie BEJIMYMHBI
U paclpeneneHus. 4 1 3
MaremaTrnyecKkoe OKUJaHue CIy4ailHON BEJIMYMHbI
Tema 9.8. 3akon Oompmmx uucen HemnpepwiBHBIC
CIly4aiiHbIe BEJIMYHHBI (pactipenenenus). 4 1 3
HopmansHoe pacnipeneneHue
Tema 9.9. Pemenune 3amau  KOMOHMHATOPUKH, 4 4
CTaTUCTUKH M TEOPHH BEPOSATHOCTEH
Kontponbnas padota 8 2 2
Pa3znen 10. MaremaTu4ecKuii MPaKTHKYM 28 4 24
Tema 10.1. MaTpuiisl 1 onpeaeIuTeNINn 4 1 3
Tema 10.2. DneMeHThI BEKTOPHOU areOpsl 4 1 3
Tema 10.3. KommiekcHble uncia 4 1 3
Tema 10.4. I'padsr 4 1 3
Tema 10.5. 3amaun MaTeMaTUYECKON CTATUCTUKU 4 4
Tema 10.6. Jlornueckue onepauuu 4 4
C MHO>KECTBaMU
Tema 10.7. Pemenue 3agady MaTeMaTUYE€CKOTO 4 4
MIPaKTUKyMa
DopMa NPOMEKYTOUHOI aTTeCTAIlMH- IK3aMEH 14
O0bem 00pa3oBaTeIbHOI POrPaMMbI 304 60 230
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3. COAEP)KAHUE YYEBHOI'O IIPEJIMETA OYII.03 Maremaruka

Koap1
O0bem, ak. u/ KOMIIeTEeH Ui,
B TOM 4HCJIE B JIMYHOCTHBIX
HauMeHoBARME Conep:xxanune y4ed0HOro MaTepuaja (OCHOBHOE U npmbeccnonanbﬂo: dhopme ) dopmar pesyabTaros, 11O,
pasIeloB 1 Tem OPHMEHTHPOBAHHOE), JIA00PATOPHbIE M MPAKTHYECKHE 3aHATUS, MPUKJIATHONA MOAYJIb | NMPAKTHYECKOH | MpoBeIeHUs! (hopMUpOBaHHIO
(npu nanuuuu) MOAr0TOBKH, 3aHATHS KOTOPBIX
aK. 4/3a04Hasi CIoco0cTBYeT
dopma 3JIEMEHT
MpOrpamMMbl
1 2 3 4
_1 cemectp
Paznen 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM HIKOJIBI 20 JIP
IO 1-4, 6-8 ITP
Tema 1. Conep:xanue y4ed0HOro MaTepuajia, B TOM YHucje MPpodecCHOHAILHO — 5
Ilens 1 3a1a4u | OPHEHTHPOBAHHO
MaTEMAaTHKHA B ToM umciie NpaKTHYECKHX 3aHATHI
npu ocBoennn | Llenb ¥ 3a71aun MaTeMaTHKU MPU OCBOCHHH CIHEIMAIBHOCTH. ba3oBbie 3HaHUS | OUHEBI/OHIIAM
CTEIMAIFHOCT | YMEHHS 1O MaTeMaTHKe B NMPO(ecCHOHAIbHON U B MOBCEIHEBHOU EATEIbHOCTH. H
n. MHOKeCTBO, OmNepaluMyd HaJ MHOXECTBaMH, JuarpaMmbl  Oilsiepa-BenHa. 2/
MuoxectBau | VIcrionb30BaHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjis OINUCAHUS peallbHBIX
JIOTHKa MPOIIECCOB U SBJICHUM B IPO(ecCHOHaTbHOM ACSITEIIBHOCTH, ITPU PEIICHUH 3a7a49 U3
JPYTUX JUCITUTUIAH
Tema 1.2. Conep:kanue y4e0HOro MaTepuasia, B TOM YHc/ie NPodecCHOHATBHO — 9
Yucma u OpPMEHTHPOBAHHOE
BBEIYMCIICHHS B TOM uMciie IpaKTHYECKUX 3aHATHI
Harypaneuble u nensie uncna. [lpusHaku 1e1MMoCTy Uenslx yncell. Panonansaeie OYHBIH/CaMOCT
yucina. OOBIKHOBEHHBIC U JACCATHYHBIC IPOOH, MPOIEHTHI, 0ECKOHEUHBIE OATEINBHOE
MepuoANIecKre Apoou. ApudMeTHICCKHIE ONepalliy ¢ PalMOHAIbHBIMU YUCIIAMH, n3yqeHue
npeoOpa3oBaHUs YHCIOBLIX BhIpakeHHH. JleiicTBUTENbHBIC Yncia. ParimoHanbHbIe 2

" UppallUOHAJIIBHBIC YHCJIA. ApI/I(l)MeTI/I‘leCKI/Ie ornepanmu € JIENCTBUTEIbHBIMU
YHUCJIaMHU. HpI/I6J'II/I)KéHHBIe BBIYUCIICHUA, ITpaBUJIA OKPYTJICHUS, IIPUKHUAKA U OLICHKA
pe3yiibTaTa BBIUMCIICHUM
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Tema 1.3.
ToxnecTsa u
TOK/1€CTBEHHBI
e
npeoOpa3oBaH
us YpaBHEHUS,
HEpaBEHCTBA U
UX CUCTEMBI

Coaep:xanne y4e0HOro MaTepuasaa, B TOM 4ucie Npo¢ecCHOHAIBHO —
OpPHEHTHPOBAHHOE

B ToM 4ucie mpakTHYeCKUX 3aHATHI

ToxnecTBa U TOKIECTBEHHbIE IPEOOpa30BaHUs. Y paBHEHUE, KOPEHb YPABHEHHUS.
HepaseHnctBo, penienne HepaBeHCTBA. MeTo1 MHTEpBaJIOB. Penienne nenbix u
IpoOHO-pallMOHATIFHBIX YPaBHEHUH M HepaBeHCTB. [IpuMeneHne ypaBHEHUH U
HEPAaBEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3314 U 3a]1a4 U3 pa3IMYHbIX 00acTeit
HayKH U peaslbHOM jkU3HU. CHCTEMBI U COBOKYITHOCTH PallMOHANIbHBIX YpPaBHEHUH U
HepaBeHCTB. CHCTEMBbI INHENHBIX YpaBHEHUH. Pelienre npukiaaHbixX 3a1a4 ¢
ITIOMOIIIBIO CUCTEMBI JINHEWHBIX YPaBHEHUU

OYHBII/
CaMOCTOATENb
HOE M3yUeHHE

Tema 1.4.
IIponieHTHBIE
BBIYHCIICHUS

B
npodeccruoHan
BHBIX 33J1a4ax

Conepxanne y4e0HOro MaTepuasia, B TOM YHcJie IPOQECCHOHAIBHO —
OpPMEeHTHPOBAHHOE

B Tom umncie MNPAKTHYICCKUX 3aHATHH

[Ipumenenue npobeii v MPOLEHTOB IS pellIeHUs] TPUKIIAHBIX 33/1a4 U3 PA3IUYHBIX
oTpaciel 3HaHUU U peanbHOM ku3HU. [IpnOImkEHHBIE BHIYMCIECHUS, PaBUIa
OKpYTJIEHUS, MPUKHJIKA U OLIEHKA pe3ysibTaTa BhIUMCIeHUN. PasHble criocoOsl
BBIYHCIIEHUS MPOIIEHTOB. [Ipo1ieHTHbIE BBIYUCIIEHUS B TPO(HECCHOHATBHBIX
3amavax. [I[puMeHeHne ypaBHEHHMI U HEPABEHCTB K PEHICHUIO MATEMAaTHYECKUX
3a/1a4 M 3aJ1a4 U3 Pa3IMYHBIX 001acTel HAYKH M peabHOM KU3HU

OYHBII/
CaMOCTOSTENb
HOE M3yUeHHE

Tema 1.5.
Ilocnenosaren
BHOCTH

U TIPOTPECCUU

Conep:xanne y4eGHOro MaTepuasia, B TOM 4Hciie TpogecCHOHAIIBLHO —
OpHMEHTHPOBAHHOE

B TOoM uMc/ie NpaKTHYECKUX 3aHATUHI

[TocnenoBarensHOCTH, CIOCOOBI 33/1aHUA MTOCIIEOBATEIbHOCTEH. MOHOTOHHBIE
MoCJIeI0BaTeNbHOCTU. AprudmMeTrnyeckass 1 reoMeTpruuecKas MporpecCuu.
Bbeckoneuno yOwiBatoriasi reomerpudeckas nporpeccus. Cymma 0eCKOHEYHO
yObIBaroIIei reomeTpuueckoii mporpeccuu. opmyia CI0KHBIX MPOIEHTOB.
Hcnonb3oBanue mporpeccuu il perieHus pealibHbIX 3a7a4 MPUKIaTHOTO
Xapakrepa

O4HBIN/
CaMOCTOATENh
HOE M3yUYeHHUE

Tema 1.6.
OyHKIMU "
rpaduxu

Conep:xxanne yuedOHOro MaTepuaia, B TOM 4ucie Npo¢eccCHoHAIBHO —
OPMEHTHPOBAHHOE

B TOM unciie IpaKTHYECKUX 3aAHATHI

Oynkys, crnocoosl 3aganus GyHkuuu. I'paduk pynkunu. Bzaumuo oGpaTHbIe
¢ynkuuu. O0nacTh ONpeaeeHUs 1 MHOXKECTBO 3HaueHu# ¢pyHKiuu. Hymu
¢ynkuuu. [IpoMexyTk 3HaKONOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKIIUU

OYHBIH/
CaMOCTOATENh
HOE M3ydYeHHE
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Tema 1.7.

Coaep:xanne y4e0HOro MaTepuasaa, B TOM 4ucie Npo¢ecCHOHAIBHO —

Bxopaunoit OPMEHTHPOBAHHOE 2
KOHTPOIIb B ToMm ymciie NpakTHYeCKHUX 3aHATHI
OUYHBIH/
Brruucnenust u npeoOpa3oBanus. YpaBHeHus u HepaBeHcTBa. [Iporpeccun. 2 CaMOCTOSTENb
OYHKIMU U TpaQuKu HOE M3y4YEeHUE
Paznen 2. Crenenn u kopHu. CTeneHHasi, noka3atejbHas u jJorapupmudeckasi yHKkuus 30 JIP
IO 1-4, 6-8 TIP
Tema 2.1. Copep:xanue y4eGHOro MaTepuaia, B TOM yuciie NpogecCHOHAILHO — 5
ApmbMeanec OPHEHTHPOBAHHOE
KUl KOpeHb N— OYHBIH/
oi CTerenn ApubdmMeTnueckuii KOpeHb HATYpPAIbHOM CTETICHH. 1 CaMOCTOSITENb
HOE U3YyUCHHUE
B ToMm uncie MPAKTUHYICCKUX 3aHATHH
OYHBINI/CaMOCT
JeiicTBust ¢ apupMeTHUECKIMU KOPHSIMHU N—OW CTENEHU 1 OSITEIIBHOE
HU3y4ECHHE
Tema 2.2. Conep:xanue yuedOHOro MaTepuajia, B TOM YHucjie MPo¢ecCHOHAIBHO — 5
CTereHu. OpPMEHTHPOBAHHOE
CrangaprHas Crenens ¢ menbiM niokaszareneM. CtanaaptHas Gopma 3armucu JeiHCTBUTEITLHOTO OUHBI}/
dbopma 3amwcu | TUCIA. Hcnonws3oBanue moaxoAsIieit (GopMbl 3aIUCH IEHCTBUTEIBHBIX YUCEN NS CaMOCTOATCIIb
JNEWCTBUTENBH | PCIICHUS MPAKTUYCCKUX 3aJa4 U IIPCACTABIICHUS JaHHBIX. Creneln ¢ 1 HOC H3y4CHHC
Oro 4ymucia palroHaIbHBIM MoKa3aresieM. CBOMCTBA CTETICHHU.
B TOoM uMc/ie NPAKTHYECKUX 3aHATH
[IpeoOpazoBaHue BhIpaKEHUH, OYHBII/caMoCT
COoJZIepKAIUX CTEIIEHHU C pallMOHAJIILHBIM IIOKa3aTelIeM 1 OATCIILHOC
HA3y4YeHHe
Tema 2.3. Conep:xkanue yueOHOro MaTepuasia, B TOM YHc/ie MPo¢eccHOHATBHO — 5
Crenennas OPMEHTHPOBAHHOE
GyHKIHS Crenennas ¢yHKIMS ¢ HAaTypaJIbHBIM U IIeNbIM Moka3aTteneM. E€ cBolicTBa u 11 OYHBII/OHIIaM
rpaduk. H
B TOM unciie MpakTHYeCKUX 3AHATHI
OuHBII/
CpoiicTBa u rpaduK KOpHS N-Oi CTETICHH 1 CaMOCTOSTENb

HOC U3YUCHUC
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Tema 2.4.

Coaep:xanne y4e0HOro MaTepuasaa, B TOM 4ucie Npo¢ecCHOHAIBHO —

Uppanmonans | OPHEHTHPOBAHHOE 2
HbIE OYHBI#H/
ypaBHeHHs! HppaunonanbHble ypaBHEHUSI 1 HEPABEHCTBA 1 CaMOCTOSTENh
U HEpABEHCTBA HOE€ U3ydEHUE
B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBIH/CaMOCT
Pemenue nppaunoHanbHbIX YPABHEHU U HEPABEHCTB 1 OSTENBHOE
U3yueHHe
Tema 2.5. Conep:kanue y4eOHOro MaTepuasa, B TOM YHCJI€e PO ecCHOHATBHO — 5
HpI/IMCHeHI/Ie OPHEHTHPOBAHHOE
CBOMCTB B ToM uHciIe IPAKTHYECKHX 3aHATHI
CTEIICHHOI CBoiicTBa cTeNEeHHON (PYHKIIMHU TIPH PEIIEHUN YPAaBHEHUH U HEPABEHCTB OYHBI#/
GyHKIUK Hcnonp3oBaHue CBONCTB CTENEHHOM (DPYHKIIMK IIPU PELIEHUU YpPaBHEHUH U 2 CaMOCTOATENb
HEPABEHCTB HOE U3y4YeHUE
Tema 2.6. Conep:xkanue y4eOHOro MaTepuasia, B TOM YHcJ/Ie MPo¢ecCHOHATBHO — 5
TTokazarepbHa | OPMEHTHPOBAHHOE
Pl ¢Gynkuus, | B ToM 4nciie npakTHYeCKUX 3aHATHI
ee CBOMCTBA [TokazarenbHas ¢pyHkuus, e€ cBoiictBa u rpaduk. [loctpoenne rpaduxos 2/ OYHBIH/OHITal
MOKa3aTeabHON (DYHKIINH H
Tema 2.7. Conep:kanue y4e0HOro MaTepuasa, B TOM YHc/Ie MPo¢eccCHOHAIBHO — 5
IloxazarenpHpl | OPHEHTHPOBAHHOE
€ YpaBHEHHUS B ToM ynciie IPAKTHYECKHUX 3aHATHIA
Y HEPABEHCTBA . OYHbIH/
[TokazaTenpHble ypaBHEHUsI. Pernienre nokasaTeabHbIX YpaBHEHUN 2 CaMOCTOSITEINb
HOE U3yYCHUE
Tema 2.8. Conep:xanne y4eGHOro MaTepuasaa, B TOM 4HcJie TPogecCHOHAIBLHO — 5
IIpumenenue OPMEHTHPOBAHHOE
CBOMCTB B ToM uMciie NPAKTHYECKUX 3aHSATH
MOKa3aTeJIbHO OYHBI/
it dynKR [TokazaTenbHble HEpaBeHCTBA. PenieHne nmoka3areabHbIX HEPABEHCTB 2 CaMOCTOSTEND
HOE U3y4YCHUE
Tewma 2.9. Conep:xanue yueOHOro MaTepuasa, B TOM YHc/ie MPogeccHOHATBHO — 5
OpHEHTHPOBAHHOE
3 3 11 OYHEBIH/OHITaM
Jlorapudm yucna. JlecaTHyHBIA U HATYpaIbHBINA JOTapU(MbI H
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Jlorapudpm

B ToM yucie mpaKTHYeCKHX 3aHATHI

4qucia. OYHBIN/
Hecarnunbiit CaMOCTOSITEIb
u Onpenenenue norapudMon 1 HOC M3Yy1ICHHC
HaTypaJbHbIN
norapumsbl
Tema 2.10. Copep:xanue y4eGHOro MaTepuaia, B TOM yuciie NpogecCHOHATILHO — 5
CBolicTBa OpPMEHTHPOBAHHOE
Jorapu@mosB OYHBIH/
[IpeobpazoBaHue BbIpaKEHUN, CONEPKAIINX JOTAPHPMBbI 1 CaMOCTOSITEITb
HOE U3y4YeHUE
B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camMocT
Pemenne mpumMepoB ¢ orapu(pMUIecKUMU BEIPAXKCHUSIMHU L OSITENBHOE
U3yveHHe
Tema 2.11. Conep:xanne y4eGHOro MaTepuasa, B TOM 4HcJie NTpogecCHOHAIBLHO — 5
HorapmbMqu OPHUEHTHPOBAHHOE
cKas (byHKHHﬂ, ) . 11 OYHBIN/OHIIAH
ee CBOICTBA Jlorapugmuueckas pyHKIMs, €€ CBONCTBA U TpauK H
B ToM yncie mpakTHYeCKUX 3aHATH I
OYHBI/
[Toctpoenne rpadukoB morapuMudeckux QyHKIIAH 1 CaMOCTOATEh
HOE M3YYCHUE
Tema 2.12. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie TPogecCHOHAIBLHO —
Jlorapudmuue | OPHEHTHPOBAHHOE 2
CKHE _
YpPaBHEHUS U O4HBII/
HepaBeHcTBa Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA 1 CAMOCTOSITEND
HOE M3YYCHHE
B TOoM uMciie NpPaKTHYeCKUX 3aHATHI
Pemenus norapudmudeckix ypaBHEHUI 1 HEPABEHCTB OYHBII/camocT
1 OSATEIILHOE
H3yUYCHHE
Tewma 2.13. Conep:xanune yueOHOro MaTepuasa, B TOM Yuc/ie MPogeccHOHATBHO — 5

OpHEHTHPOBAaHHOE
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Jlorapudmsl B

npuponae U | B ToM unciie MpakTHYeCKUX 3aHATHI
TEXHUKE [Mpumenenwne norapudma. Mcropus passutus marematuku. Jlorapupmudeckas OYHBIH/
crimpaib B npupojie. Ee maremarnueckue cBoiictsa Mcnonp3oBanue rpadukos 5 CaMOCTOATENb
(GYHKIHH JUTS ICCIICI0BAHUS MTPOIIECCOB M 3aBUCHMOCTEH, KOTOPHIC BOSHHKAIOT TIPU HOC U3y4€HUE
peleHny 3a1a49 U3 Pa3IMIHbIX 00J1acTell HAYKU M PeabHON JKU3HU
Tema 2.14. Copep:xanue y4eGHOro MaTepuaia, B TOM Yucie NpogecCHOHATIBLHO —
[Ipumenenue OpPHEHTHPOBAaHHOE 6
JorapupmoB K
peLIEeHn0 B ToM uncie MPAKTHYICCKUX 3aHATHH
3a71a4q . OYHBII/
Pemenne norapudmMuuecknx ypaBHEHUN U HEPABEHCTB 5 CaMOCTOSITENb
HOE U3y4YCHUE
KonTtponsnas padorta 1 OYHBII/CaMOCT
1 OSITEJIBHOE
HU3y4EHUE
Paspnen 3 IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE 26 JIP
11O 1-4, 6-8 ITP
Tema 3.1. Conep:xkanue yueGHOro MmaTepuasia, B TOM Yucjie NpogeccHOHAIBHO — 4
[ToBTOpEHME OpHEHTHPOBAHHOE
nnaauMerpun. | OCHOBHBIE UIYpBI, (PAKTHI U TEOPEMBI ITTAHUMETPUH. OCHOBHBIE TIOHSTHUSI OYHBIN/OHIAN
OCHOBHBIE crepeomeTpun. Touka, mpsMasi, INIOCKOCTh, MPOCTPAHCTBO. [lonaTue 06 11 H
MMOHSITHUS AKCMOMAaTUYECKOM IIOCTPOEHUHN CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U
CTEpPEOMETPUU CJIICACTBHSA U3 HUX
B TOoM uMc/ie NpaKTHYECKUX 3aHATUHI
[Toctpoen e crepeomeTprn OYHbIH/
3 CaMOCTOSTENb
HOE U3y4eHHE
Tema 3.2. Conep:xanune yueOHOro MaTepuasia, B TOM YHc/ie MPodeccHOHAIBHO — 4
HngLIe U | OPUEHTHPOBAHHOE
IIOCKOCTH B3anmHoe pacriosnoxeHue npsMbIX B IIPOCTPAHCTBE: IIEpECEKaroLuecs, OYHbIH/
B MapajuieibHbIe U CKpeIIUBaronecs npsmsole. llapamuienbHOCTh IPAMBIX U CaMOCTOATEIb
IPOCTPAHCTBE. ILUIOCKOCTEN B IMPOCTPAHCTBE: NAapalIeNIbHBIE MPSIMBIE B IPOCTPAHCTBE, 1 HOC N3y4CHUC
TMapamwiensoc | NAPAUIETLHOCTE TPEX NPAMBIX, IAPAJUICIBHOCTH NPSIMOM U INIOCKOCTH. YTJIbI C

COHAINPABJICHHBIMU CTOPOHAMHU, YT'OJI MCKAY NPAMBIMHU B ITPOCTPAHCTBC.
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Tb MPSIMBIX, [TapannenpbHOCTh MIIOCKOCTEN: MapAJIEIbHBIE INIOCKOCTH, CBOMCTBA MapaJUIEIbHbBIX
IIpsIMOM U IIJIOCKOCTEM.
MIOCKOCTH, B ToM ymciie NpaKTHYeCKHUX 3aHATHI
IUIOCKOCTEll [Ipocreiimue MpocTpaHCTBEHHBIE PUTYPHI HA MNIOCKOCTHU: TETPadIp, KyO, OYHBI/CaMOCT
MapajieenuIiel, IoCTPOEHUE CEYCHHI OATEIIbHOE
HU3y4ECHUE
Tema 3.3. Conep:kanue yueOHOro MaTepuasa, B TOM YHc/Ie MPo¢eccCHOHATBHO —
HepHeHZ[I/IKyJ'I OpPMEHTHPOBAHHOE
APHOCTh [TepieHAMKYASIPHOCTH MPSIMOM U MIJIOCKOCTU: MEPIEHANKYIISIPHBIE TPSIMbIE B OYHBI/
MIPSMBIX U MPOCTPAHCTBE, NPSAMBIC NTapAIJICIbHBIC U IEPIECHANKYIISIPHBIC K IIITOCKOCTH, CaMOCTOATECIIb
IUIOCKOCTEH MPU3HAK NEPIEHIUKYISIPHOCTH NPSIMOU U TIJIOCKOCTH, HOC M3y1CHUC
B ToM unciae MPAKTHYICCKUX 3aHATHH
TeopeMa o mpsMOi NEPIEHANKYIISIPHON MIIOCKOCTH OYHBII/camMocT
OSATCEIIBHOC
HU3y4EHUE
Tema 3.4. Conep:xkanue yue0HOro MaTepuasia, B TOM YHc/Ie MPodecCHOHANIBHO —
VTIasl MCXKIY OPUCHTUPOBAHHOC
TIPSIMBIMH VYTIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOM U TUIOCKOCTBIO, IBYTPaHHbBIN yroJ, OYHBII/
HnockocTaMu | JTAHCHHBIA yroJl ABYrpaHHOTO yria. [leprneHukyisp u HaKJIOHHbBIE: PACCTOSIHUE OT CaMOCTOSATEIb
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOU JI0 TUIOCKOCTH, MPOEKIHs (PUTyphl Ha HOEC M3y1CHHE
IJIOCKOCTh. [lepneHIuKyaIpHOCTh MIIOCKOCTEN: MPU3HAK MEPIICHANKYISIPHOCTH
JIBYX TJIOCKOCTEH.
B TOoM uMc/ie NPAKTHYECKUX 3aHATH
TeopeMma o TpEx nepneHaUKyIsIpax. Pelenre npakTuKO-OpUEHTUPOBAHHBIX 3a/1a4 OYHBII/camMocT
OsATCIIPHOC
HA3y4YeHHe
Tema 3.5. Conep:xxanne yuedOHOro MaTepuaia, B TOM 4Hcie Mpo¢ecCHOHAIBHO —
HngLIe U | OPUEHTHPOBAHHOE
IJIOCKOCTH B | PacmomnoxeHue npsAMbIX U MIIOCKOCTEH B OKpYKarolieM MUupe (Ipupoie, HCKYyCcCTBE, OYHBI/
MPaKTUYECKUX | APXUTCKTYPE, TCXHI/IKC). CaMOCTOATCIIb
3a1agax HOC U3YUCHUC

B TOM unciie NpakTHYeCKUX 3aHATHI
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Penrenne npakTuKO-OpUEHTUPOBAHHBIX 33184

OYHBIIT/caMoCT

3 OAATEIbHOE
u3yuyeHue
Tema 3.6. Conep:xkanue y4eoHOro MaTepuasa, B TOM YHc/Ie MPo¢eccCHOHATBHO — 6
OCHOBHBIE OPHEHTHPOBAHHOE
MPOCTPAHCTBE . OYHBIH/
HHBIE (UTYpBI B3anMHOE€ pacnoioKeHUe IpsIMbIX U IUIOCKOCTEH B IPOCTPAHCTBE. 1 CaMOCTOSITEIb
H UX HOE U3y4YeHHUE
B3AHMODACTION B ToM uHciIe IPaKTHYeCKHX 3aHATHI _
OYHBII/camMocT
OKCHHIE [MocTpoenne ceueHuit 4 OSTENBHOE
u3yueHue
OYHBII/camMocT
KounTponbnas pabora 2 1 OSITENIBHOE
U3y4yeHHe
Paspnen 4. KoopauHaTsl 4 BEKTOPBI B IPOCTPAHCTBE 18 JIP
11O 1-4, 6-8 ITP
Tema 4.1. Conep:kanmne yueOHOro Mmarepuana, B TOM 4Hc/ie NpogecCHOHAIBHO — 4
Bexrops! B | OpPHEHTHPOBAHHOE
npocTpaHcTe. | BEKTOP Ha IIOCKOCTH U B ipocTpaHcTBe. ClI0KEHHE U BBIYUTAHHE BEKTOPOB. OYHBII/
JlericTBHs ¢ | YMHOXeHue BeKTopa Ha 4uciio. PaznokeHne BeKTopa 1o TpéM HEKOMIUIaHAPHBIM 2 CaMOCTOATE]Ib
BEKTOpaMH BekTtopaM. [IpaBuio napajenenumnena. HOC U3y4CHUC
B TOoM uMc/ie NPAKTHYECKUX 3aHSATH
Pemenue 3ana4, CBSI3aHHBIX C IPUMEHEHUEM IIPABHII JEUCTBUM ¢ BEKTOPAMHU OYHBII/CaMOCT
2 OSITENIbHOE
U3y4ycHHe
Tema 4.2. Conep:xanne y4eGHOro MaTepuasna, B TOM 4HcJie TPogecCHOHAIBLHO — 4
Koopaunatel B | OPHEHTHPOBAHHOE
npocrpanctee. | lIpAMOyrosibHas cucteMa KOOpAMHAT B IIPOCTPAHCTBE. KoopuHaThl BEKTOPA. OYHBII/
[Ipocreiimme | [Ipocreiimme 3axa4n B KoOpauHATax. YOI MEKIy BekTopamu. CKalsipHOe 2 CaMOCTOATEIb
3a1a4u IIPOU3BEJICHUE BEKTOPOB. BrIuncienue yriioB Mexay IpsMbIMU U INIOCKOCTSIMMU. HOC H3yICHUC
B KOOpJMHaTax | B TOM Ynciie MpakKTHYECKUX 3aHATHH
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 3314 OYHBII/caMoCT
2 OSITEJIbHOE
U3y4yeHHe
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Tema 4.3.

Coaep:xanne y4e0HOro MaTepuasaa, B TOM 4ucie Npo¢ecCHOHAIBHO —

[IpakTuko- OpPHEHTHPOBAHHOE 4
opueHTUpoBan | KOOpAMHATHAS MIOCKOCTh. BEIYMCICHNE PACCTOSHUM M IUIOMIA/ICH Ha OYHBIH/
HbIe 3a7ayd Ha | KOOPAMHATHOM IIJIOCKOCTH 2 CaMOCTOATENb
KOOPIMHATHOM HOC M3YHCHHC
IUIOCKOCTH B ToM uHciIe IPAKTHYECKHX 3aHATHI
KonnuecTBeHHbIE pacueThl OYHBI/CaMOCT
2 OATEINBHOC
U3y4eHHe
Tema 4.4. Conep:kanue yueOHOro MaTepuasa, B TOM YHCc/Ie MPo¢ecCHOHATBHO — 6
Pemrenue OpPMEHTHPOBAHHOE
3a71a4q Ha OYHBII/
KOOD/MHATHI KoopnHaTHO-BEKTOPHBINA METO/T PU PENIEHUH T€OMETPUUECKUX 3a/1a4. 1 CaMOCTOSITEITb
W BEKTOPBI HOE U3y4YCHUE
B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBIH/CaMOCT
Pemenue 3aga4, CB3aHHBIX C MPUMEHEHHEM TTPABUJI JIEUCTBUN C BEKTOPAMHU. 4 OSITEIBHOE
3agauM TUIAHUMETPHUHU U CTEPEOMETPUU U METOIbI MX PELICHUS H3yUYCHHE
KonTtponsHas padora 3 OYHBIiT/caMOCT
1 OATEIILHOE
H3yUYCHHE
Pa3nen 5. OcHoBbl TpUroHomerpun. Tpuronomerpnyeckue GpyHKuuU 40 JIP
IO 1-4, 6-8 TTP
Tema 5.1. Conep:xanne y4eGHOro MaTepuasa, B TOM 4HcJie TPogecCHOHAIBLHO — 4
OCHOBBEI OPUEHTHPOBAHHOE
tpuroHomerpu | CHHYC, KOCHHYC U TAHTCHC YHUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, 11 OYHBIH/OHTAN
u APKTAHT€HC YUCIIOBOTO apryMeHTa. TpuroHoMeTpuiecKas OKpyKHOCTBD, H
B ToM uMciie NPAKTHYECKUX 3aHSATH
OYHBI/
Omnpenenenre TPUTOHOMETPUUECKUX (PYHKIIHUN YUCTIOBOTO apryMeHTa 3 CaMOCTOSITENb
HOE M3YYCHHE
Tema 5.2. Copep:xanne y4eGHOro MaTepuasia, B TOM 4uciie Npo¢eccHOHAIBLHO — 4

OpHEHTHPOBAaHHOE
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OcHoBHbIE OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI OYHBIH/
TPUTOHOMETPH CaMOCTOSITENb
YECKHUE HOE M3Y4YeHUE
TOXKJECTBA B ToM uHciIe MPAKTHYECKHUX 3aHATH I
OYHBII/camMocT
[IpeoOpa3oBaHme TPUTOHOMETPHUSCKUX BBIPAKCHUN OSTEIBLHOE
U3yUYeHHE
Tema 5.3. Conep:xanne y4eGHOro MaTepuasa, B TOM 4Hciie Npo¢ecCHOHAIBLHO —
HepHo JTUYECK OpPMEHTHPOBAHHOE
e ¢yaxmun. | Pyskumst. [lepuopmueckne pyHkuun. TpuroHomMeTpuaeckiue QYHKIHMH, HX OYHBI/
Tpuronomerpu CBOMCTBA U rpaduKu CaMOCTOATENb
qecKHe HOE M3y4YeHHE
GyHKIUM B ToM uHciIe IPAKTHYECKHX 3aHATHI
I'paduiky TpUTOHOMETPUIECKUX QYHKITAN OYHBII/camocT
OATEIILHOE
W3yUYeHHE
Tewma 5.4. Conep:xkanue yueGHOro MmaTepuasia, B TOM Yucjie NpogeccHOHAIBHO —
Hpeo6pagoBaH OPUCHTHPOBAHHOE
ue rpaduKoB 5 OYHBIH/
TPHrOHOMETPH CxaTue u pacTspkeHre TpaduKOB TPUTOHOMETPUYECKUX (DYHKITUH. CaMOCTOSITENb
YEeCKIX HOE H3y4YeHUe
yHKIHit B TOoM uMc/ie NPAKTHYECKUX 3aHATH
[IpeoGpaszoBanue rpaduKOB TPUTOHOMETPUUECKUX (YHKIIHIMA OYHBIH/caMocT
OATEIbHOE
U3yveHHe
Tema 5.5. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie TPogecCHOHAIBLHO —
Onucanue OpPUEHTHPOBAHHOE
npousBojcTBe | VICIONB30BaHME CBOMCTB TPUTOHOMETPHYECKHX (DYHKIMH B IPO(ECCHOHATBHBIX OYHbIH/
HHBIX 3amavax. Mcnonp3zoBanue rpagukoB GyHKUIUN Ui UCCIIEIOBAHUS MPOIIECCOB U CaMOCTOSITCIIb
MPOILECCOB  C | 3aBMCHMOCTEH, KOTOPBIE BOSHUKAIOT NP PEIIEHUH 3a/1a4 U3 APYTUX yueOHbIX HOE H3ydCHUE
TTOMOIITHIO JUCLIMIUIMH U PEAJIbHOM KU3HU
rpaukoB B ToM ync/Ie IPAKTHYECKHX 3AHATHI
(byHKL[I/Iﬁ I'paduku dyrkuit. CuTyanimoHHBIE 321241 OUHBII/CaMOCT
OSTEIBHOE
U3y4eHHe

28




Tema 5.6.

Coaep:xanne y4e0HOro MaTepuasaa, B TOM 4ucie Npo¢ecCHOHAIBHO —

06paTHHe OPUEHTHPOBAHHOE 4
TPUTOHOMETPHU 5 OUHBIH/
S — Oo6patnbie pyakuu. O6parHbie TpUroHOMEeTpUYeckne GyHKIuu. X cBOlicTBa 1 1 CaMOCTOSITENb
byHKI@H rpaduxu HOE U3y4YEeHUE
B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camMocT
I'paduxy 00paTHBIX TPUTOHOMETPUIECKUX QYHKIHUN 3 OSITENbHOE
U3yveHHe
Tema 5.7. Conep:xkanue yueOHOro MaTepuasa, B TOM YHc/Ie MPo¢ecCHOHATBHO — 4
Tpuronomerpu | OPHEHTHPOBAHHOE
YECKHUE 11 OYHBIH/OHTaN
ypaBHeHUs TpuroHomerpuyeckne ypaBHEHUS H
B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBI#/
Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 3 CaMOCTOSITENb
HOE U3y4YCHUE
Tewma 5.8. Conep:xkanue yueGHOro MmaTepuasa, B TOM Yucjie NpogeccHOHAIBHO — 4
TpuroHoMeTpy | OPHEHTHPOBAHHOE
qyecKue OYHBIN/
HepaBeHCTBA [IpuMepsl TPUTOHOMETPUYECKHE HEPABEHCTBA. 1 CaMOCTOSITEITb
HOE M3YyUYCHHUE
B TOoM uMc/ie NPAaKTHYECKUX 3aHATHI
OYHBI/
Pemrenne npocTefmmnx TpPUroHOMETPUUECKUX HEPABEHCTB B TOM YHUCJIE C 3 CAMOCTOSITENTh
WCI0JIb30BAHUEM CBOMCTB (PYHKIUN HOE U3yYCHUE
Tema 5.9. Copepixanne y4eOHOro MaTepuasa, B TOM 4uciie Npo¢ecCHOHAIBLHO — 8
Pemenaue OPMEHTHPOBAHHOE
3ama4 B ToM ymciie IPAKTHYECKHUX 3aHATHI
TPUTOHOMETPHU OYHBIT/caMOCT
- 5 OSITEIIBHOE
TpPUTrOHOMETPUYECKHE BBIPAXKEHUS, YPABHEHUS U HEPABEHCTBA. Pemrenne 3anaq U3yveHre
OYHBIN/
KontponsHas pabora 4 1 CAMOCTOSITENE

HOC U3YUCHUC
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OYHBIN/OHIIal

IIpomexxyTouHas arTecTalus B GopMe KOHTPOJIbHOI PadoThl 202 H
_2 cemecTp
Pa3nea 6. IlpousBognas ¢pyHKuum, ee NpuMeHeHHe 34 JIP
110 1-4, 6-8 ITP
Tema 6.1. Coaep:kanne y4ed0HOro MaTepuasia, B TOM YHcJIe NPO(ecCHOHATBHO — 4
MOHOTOHHOCT | OPMEHTHPOBAHHOE
b QYHKIIHH. IIpoMexyTK MOHOTOHHOCTH (PYHKIIMH. MakCUMyMBbl 1 MUHUMYMBI (DyHKIIUH. OYHBIIH/
DKCTpEMyMBI 1 CaMOCTOATENh
DyHKIHH. HOE M3y4YeHHE
Touku B ToM 4nc/le NPAKTHYECKHX 3aHATHI
SKCTpEMyMa Haubonbiiee n HauMeHbllee 3Ha4eHHe (PyHKIIMN Ha TPOMEKYTKE O4YHBIT/caMOCT
3 OSITEIIBHOE
U3yueHUE
Tema 6.2. | Conep:xanue y4eGHOT0 MaTepuasa, B TOM YHCJIe MPO(ecCHOHATBHO — 5
TTousTue OpPMEHTHPOBAHHOE
0 HenpepsiBHbIe PyHKITHN. OYHBIH/
HETPEPHIBHOCT 1 CaMOCTOSITEIb
¥ QyHKLIH HOE H3y4YeHUE
B TOM uHciIe IpaKTHYeCKHX 3aHATHI
Mertoa MHTEpBAJIOB JUIsl pELIEHUSI HEPABEHCTB OYHBIH/camMocT
1 OATEIbHOE
U3yveHHe
Tema 6.3. Conep:xanne y4eGHOro MaTepuasia, B TOM YHcJie NTPogecCHOHAIBLHO — 2
HpOI/I3BOI[HaH OPUEHTHPOBAHHOE
dyHKIMHM [IpousBonnas ¢pynkuun. [IpousBoaHbIe 3neMeHTapHBIX PYHKUIUNA. DOpMYIIBI 11 OYHBI/OHIAN
HAaX0’KJICHUs IPOU3BOJIHON CYMMBI, TPOU3BEJICHUS U YACTHOTO H
B ToM uMciie NPAKTHYECKUX 3aHSATHI
5 11 OYHBII/OHIaN
[Iprmepsl HaX0XKAEHUSI TPOU3BOTHON CYMMBI, IIPOU3BEAECHUS U YACTHOIO H
Tewma 6.4. Conep:xanue yueOHOro MaTepuasa, B TOM YHc/Ie MPodecCHOHATBHO — 5

OpHEHTHPOBAaHHOE
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I'eomerpuueck | ['eomeTpuueckuii cMbICT MPOU3BOAHOMN (PYHKIIMU — YTIIOBOM KOA(D(DUIIEHT OYHBII/
W CMBICTT KacaTebHOU K rpaduKy QYHKIMH B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaduKy CaMOCTOATENb
nponsBoHON | QYHKLMM HOC M3yHeHHC
B ToM uncie MPAKTHYICCKUX 3aHATHH
OYHBII/camMocT
Pemenue ypaBHeHuit OSITEIBbHOE
H3y4eHUe
Tema 6.5. Conep:xaHue y4eGHOro MaTepuaia, B TOM Yuciie NpodecCHOHATBHO —
dusnueckui OpPMEHTHPOBAHHOE
CMBICIT Ouznyeckuil (MEXaHUYECKUI) CMBICI MPOU3BOIHON. [IpuMeHeHue mponu3BoIHOM OYHBIH/
npowsBoHoi | A1 OTIPE/IETIEHUS CKOPOCTH MPOTIECca, 33/IAHHOTO dhopmynoit wnu rpadguxkoM CaMOCTOATENb
HOE M3y4eHHUE
B
B ToM uncie MPAKTUHYICCKUX 3aHATHH
npodeccuoHat =
OYHBII/camMocT
BHBIX 33/1a44X | OmpezeneHuss CKOPOCTH MpoIiecca, 3aJaHHOT0 (GOpMYIToi Ml TpaduKkoM OSITEIIBHOE
n3y4eHUe
Tema 6.6. Conep:kanue y4e0HOTo MaTepuasa, B TOM YHcJIe NPO(eccHOHATBHO —
[IpuMeHeHne | OPHEHTHPOBaHHOE
npousBogHoil | BO3pacTaHue u yObIBaHHE (PYHKIIMH, COOTBETCTBUE BO3pACTaHUS U YObIBAaHUS OYHBIH/
K (GyHKIMY 3HAKY TPOU3BOIHOM. CaMOCTOSITENb
HOE H3yYCHHE
UCCIIEIOBAaHUIO —
v B Tom umncie NPAKTHYICCKUX 3aHATUHN
byHKIUN =
N o OYHBIN/CaMOCT
Ha [IpumeHeHue MPoU3BOIHOM K HCCIeI0BaHUIO (DYHKIMIT HA MOHOTOHHOCTh U OSTEILHOE
MOHOTOHHOCTh | IKCTPEMYMBI U3ydeHne
U DKCTPEMYMBI
Tema 6.7. Copepixanne y4eOHOro MaTepuasia, B TOM 4uciie Npo¢ecCHOHAIBLHO —
HccnenoBanue | OPUEHTHPOBAHHOE
(byHKHHﬁ OqHLIfI/
L HOCTROCHHE Anroput™m uccienoBaHus GYHKIUN U TOCTPOCHHUS ee TpaduKa ¢ TOMOIIbIO CaMOCTOSATENb
o P pou3BOIHOM. VcTOopus pa3BuTHs MaTEMaTUYECKOTO aHAIN3a HOE H3yYeHHUE
rpagpukoB

B TOM unciie NpakTHYeCKUX 3aHATHI
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[Toctpoenue rpauKOB MHOTOYJICHOB C UCIIOJIb30BaHUEM armapaTa

OYHBIIT/caMoCT

3 OATEIBHOE
MaTeMaTHYeCKOT0 aHaJIn3a. u3yveHue
Tema 6.8. Conep:xanue yueGHOro MaTepuasia, B TOM Yuciie NPodheccuoHaIbHO — 4
Haubonpmiee 1 | OPUEHTHPOBAHHOE
HAVMCHBIIIEE OYHBI#H/
SHAYCHIS HaxoxaeHne HanOOoIbIIero 1 HaMMEHBIIIETO 3HAYCHHS YHKIIUU HA OTPE3KE. 1 CaMOCTOATENb
HOC M3YUYCHHE
(GyHKIIMM Ha "
B TOM 4YHC/Ie MPAKTHYECKHX 3aHATHI
OTpe3Ke OYHBIH/CaMOCT
[IpuMeHeHne mMpON3BOIHOM /IJIs1 HAXOXKIECHUSI HAWTYUIIIETO PEIICHUS B MIPUKIIATHBIX 3 OSITEIBHOE
3a/1auax, I OMpeIesICHUsl CKOPOCTH IMpoIiecca, 3aJaHHOTO GOPMYIION WUITH H3ydeHHe
rpadukoM
Tema 6.9. Conep:xanue yueGHOro MaTepuasia, B TOM YHC/Ie MPodeccHOHATLHO — 4
Haxoxnenue OpPHEHTHPOBAHHOE
ONTHUMaJsHOro | B TOM YHcjIe MPAKTHYECKUX 3aHATHI
pe3yJibTata C O4HbIH/
CaMOCTOATENb
TTOMOTIIIO
. HOC M3y4YCHHE
npousBonHoi | IIpuKiianHble 3a1a4u, B TOM YUCIIE COLUAIBHO-3KOHOMHYECKOTO U (PU3HYECKOTO 4
B xapakTepa, Perenre npukiiagabiX 3a/1a4 CpeICTBAMU MAaTEMAaTHYECKOTO aHaIu3a
MPaKTUYECKUX
3a/1aua
Tema 6.10. Conep:xanne y4eGHOro MaTepuasia, B TOM YHcJie TPo¢ecCHOHAIBLHO — 6
PemeHI/Ie OPUCHTUPOBAHHOC
3a71ay. B ToM YmHc/Ie IPAKTHYECKHX 3AHATHI
i OYHEI#H/
TTpousBoHas JudbdepennupoBanue quHKuHI/I. HawubGonbmee u HaHMEHBIIIEC 3HAUCHH byHKIMH
— HccnenoBanue GyHKIUN ¢ TOMOMIBIO TPOU3BOAHOM 5 CaMOCTOATENb
YHKLHH, HOE€ U3y4YeHHEe
ce OYHBIN/CaMOCT
MPUMEHEHUE KontponsHas padora 5 1 OATENBHOE
U3yYeHue
Paspen 7. MHOrorpaHHMKH M TeJ1a BpalleHUs 36 JIP
11O 1-4, 6-8 TIP
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Tema 7.1.

Coaep:xanne y4e0HOro MaTepuasaa, B TOM 4ucie Npo¢ecCHOHAIBHO —

MHOFOFpaHHH OPMEHTHPOBAHHOE 2
KH [ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE U 11 OYHBII/OHIal
HEBBIITYKJIBIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOTPAHHUKA H
B ToMm ymciie NpaKTHYeCKHUX 3aHATHIA
ITocTpoenue pa3BepTKu MHOTOTpaHHUKA 11 OYHBII/OHIaN
H
Tema 7.2. Coaep:xanne y4e0HOro MaTepuaaa, B TOM 4ucie MpogecCHOHAIBHO — 5
HpngMa_ OpPMEHTHPOBAHHOE
psivast [Tpu3ma: n-yroJsibHasi mpu3Ma; rpaHd U OCHOBAHUS IPU3MBI; MpsiMast U HAKJIOHHAS OYHBI/
¥ IPABHITbHAS MpU3MBbI; OOKOBAs U MOJIHASI TIOBEPXHOCTh MPU3MbL. DJIE€MEHTHI IPU3MBI. 1 CaMOCTOATEIIb
MPH3MbI [IpaBuibHas npusma HOE H3ydCHUE
B ToMm ynciie NIpakKTHYeCKHX 3aHATHIA
OYHBII/camMocT
[TocTpoenue pa3BepTKH MPU3MBI 1 OSITENBHOE
M3ydeHue
Tema 7.3. Copnepxanne yueOHOro MaTepuajia, B TOM 4ucJie NpogecCHOHAIBHO — 2
[Mapatenenun | OPHEHTHPOBAHHOE
en, Kyo B ToM ynciie IPAKTHYECKHUX 3aHATHIA
OYHBI/
[Tapannenenurnen, TpsIMOYTOJIbHBIN TTapaJlIeenune 1 u ero ceoricrna. Kyo. 2 CaMOCTOSITENb
Ceuenue ky0Oa, mapayenenumnesa. [locrpoerne cedenns Kyba i mapauieenurena HOE M3yYeHne
Tema 7.4. Conep:xanne y4eGHOro MaTepuasia, B TOM YHcJie TPo¢ecCHOHAIBLHO — 2
anaMHHa, OPUEHTHPOBAHHOE
[IpaBuibHAs [Mupamuna: n-yroibHasi mupamMuia, TpaHd U OCHOBaHWE MTUPAMUIbL; OOKOBas U OYHbIH/
NUpaMUJA. MOJIHAs MOBEPXHOCTh MUPAMU/JIbI; IPABWIbHAS U YCEUEHHASI TUPaMUIA. DJIEMEHThI 1 CaMOCTOATE]Ib
YceueHnHnas MPAMUJBL. HOE H3yHcHie
HpaMa B ToM ymciie IPAKTHYECKHUX 3aHATHI _
OYHBIN/CaMOCT
Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHaiu, YIiibl 1 OSTENBHOE
U3y4eHUe
Tema 7.5. Conep:xanune yueOHOro MaTepuasa, B TOM YHc/ie MpodeccHOHATBHO — 9
BokoBas u OPHEHTHPOBAHHOE

B TOM unciie NpakTHYeCKUX 3aHATHI
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[OJIHAas [Tnomaae OOKOBOM MOBEPXHOCTH U TIOJHOM MOBEPXHOCTHU MPSMON PU3MBI, OYHBIH/
MIOBEPXHOCTH IJIOLIa/1b OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTU NPsIMOM npu3Mbl. [ omans CaMOCTOSITCIIb
IPU3ME, OOKOBOI TOBEPXHOCTH M MOBEPXHOCTHU MPABUIILHON MTUPAMHU/IBI, TEOPEMA O HOC M3ydCHHUC
THPaMUIBL Iomaay OOKOBOH MMOBEPXHOCTH yCEUEHHON MUpaMU/IbI. BeruncieHne miomam
OOKOBO MOBEPXHOCTH U MOBEPXHOCTHU MPABUIBLHON MUPAMHUJIBI
Tema 7.6. Conep:kanne yueGHOro MaTepuasa, B TOM YHc/Ie NPo¢ecCHOHAIBHO —
I[B]/I)KeHﬂe B OPMEHTHPOBAHHOE
IPOCTPAHCTBE. . ouHbIi/
CrvMeTpus B JIBr>KeHHe B IPOCTPAHCTBE. QHMMeTme B IIPOCTPAHCTBE: CHMMETPUS CaMOCTOSITENb
OTHOCHUTEIBHO TOUYKH, MPSIMOU, TUNIOCKOCTH. HOE H3y4YeHUE
TPOCTPaHCTBE B Tom uncie MPAKTHYICCKHUX 3aHATHH
OYHBII/camMocT
DJIEMEHTHI CAMMETPHUH B MUpAMUAAX, MapajjIeIenuIenax OATEITbHOE
HA3y4YeHHe
Tema 7.7. Conep:xanne y4eGHOro MaTepuasa, B TOM 4HcJie MTpo¢ecCHOHAIBLHO —
HpaBI/IJ'II)HBIe OpPHUEHTHPOBAHHOE
MHOTOIPaHHHK [TonATHE MPaBUIBHOTO MHOTOI'PAHHMKA; IPaBUJIbHAS [TPU3MA U MTPABUIIbHAS OYHBIH/
W, MUpaMU/Ia; TPaBUIIbHAS TPEYTOJIbHAS MUPAMUJIA U TPABUIIBLHBIA TETpadap; KyoO. CaMOCTOATEIIb
[IpencraBnenue o MpaBUIbHBIX MHOTOTPaHHUKAX: OKTa3p, N0JAECKad AP U UKOCAAP. HOC U3y41CHHC
JIBM)KEeHHE B MPOCTPAHCTBE. DIEMEHTHI CHMMETPUH B IPABHIIBHBIX
MHOT'OTPaHHHUKAX
B TOoM uMciie NPaAaKTHYECKUX 3aHSATH
OYHBIN/CaMOCT
PacueTsl ar1emMeHTOB IpaBUJIBHBIX MHOI'OI'PaHHHUKOB OsATCIIBHOC
A3y4YeHHe
Tema 7.8. Copepixanne y4eOHOro MaTepuasia, B TOM 4uciie Npo¢ecCHOHAIBLHO —
CI/IMMeTpI/IH B OPMEHTHPOBAHHOE
npodeccuu. CuMMeTpus B IpUPOJIE, ApXUTEKTYpe, TEXHUKE, B OBITY, B MPO(ECCUU. OYHbIH/
CeueHusa Hcnonp30BaHue NBHXKEHHUI B IPOCTPAHCTBE IIPU PEIICHUH MPO(HEeCCHOHATBHBIX CaMOCTOATEIIb
MHOTOIpaHHHK | 337a4. CeueHus pU3Mbl U MMPaAMUIBL. HOC U3y49CHUC

B TOM unciie NpakTHYeCKUX 3aHATHI
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OB B . OYHBIH/CaMOCT

npodeccuona [Toctpoenue ceueHui MHOI‘OI‘PaHHI/IKOB, WCIIOJIb3Ysl METOJ CJIE0B. BhlnosHeHne OATEILHOE

bHBIX 3aayax | BPIHOCHBIX IUIOCKMX YEPTEKEH U3 PUCYHKOB IPOCTBIX 00BeMHBIX GUTYp (BUL M3ydeHne
CBEpXY, COOKY,CHU3Y)

Tema 7.9. Copep:xanue y4eGHOro MaTepuaia, B TOM yuciie NpogecCHOHAIBLHO —

IlHHHHHp,eFO OPMEHTHPOBAHHOE

COCTABJSIONM | B TOM YHMCjIe NIPAKTHYECKUX 3aHATHI

e. Ceyenne [TumuHapruyeckas MOBEPXHOCTh, 00pa3yIOIIKe UINHAPHYECKON TIOBEPXHOCTH, OCh OuHBIH/

LAIINHpa HUJTMHIPUYECKON moBepxHocTH. L{umuHap: ocHoBaHUS U OOKOBast MOBEPXHOCTH, CaMOCTOATCIIb
o0pa3yollas 1 oCb; MJIOoLaAb OOKOBOW U MOJTHON MOBEpXHOCTH. M300pakeHune HOC U3y4CHHUC
IUAJTMHIpA Ha TI0CKOCTH. Pa3épTka mummnapa. CedeHus uianHapa (TI0CKOCThIO,
TapajuieIbHON WIH MEPIICHIUKYIISIPHONW OCH ITWJIHH]IPA)

Tema 7.10. Conep:xanne y4eGHOro MaTepuasa, B TOM 4Hciie MTPpo¢ecCHOHAIBLHO —

Konyc, ero OPUEHTHPOBAHHOE

COCTABJISIONM | B TOM YHMciie NIPAKTHYECKHX 3aHATHI

e. Ceyenne Konndeckast moBepXHOCTh, 00pa3yroIIue KOHUYECKON TOBEPXHOCTH, OCh U OYHBI/

KOHyCa BEpILIMHA KOHUYECKOH moBepxHOCTU. KOHyC: OCHOBaHME U BepLIMHA, 00pa3yromas CaMOCTOATENb
1 OCh; TUIOMIAh OOKOBOM M TTOJTHOW TTOBEPXHOCTH Bbruwciienus mrormaan 00KOBOW 1 HOC H3yHCHUC
MOJTHOW TOBEPXHOCTHU

Tema 7.11. Conep:xanue yuedOHOro MaTepuajia, B TOM Yncie NpogecCHOHAIBHO —

VceyeHHbIH OpHEHTHPOBAHHOE

KOHYC. B TOoM uMc/ie NPAKTHYECKUX 3aHATH

Ceuenne YceuéHHbINM KOHYC: 00pa3yrolue U BbICOTa; OCHOBAHUS U OOKOBAs MOBEPXHOCTb. OYHbIH/

YCEUEHHOTO N300paxkenue koHyca Ha miockoctu. Pa3épTka konyca CeueHusi KoHyca CaMOCTOATEIIb

Komyca (TTOCKOCTHIO, MapalIeIbBHONH OCHOBAHUIO, U TNIOCKOCTHIO, IPOXOIAIIEH Yepe3 HOC U3y4CHUE
BEPIINHY)

Tema 7.12. Conep:xkanmne yueOHOro MaTepuasia, B TOM YHc/ie MPogeccHOHATBHO —

[Iap u cepa, | OPMEHTHPOBAHHOE

UX CEeUCHUS B TOM unc/ie NpaKTHYeCKUX 3aHATHI
Cdepa u map: ueHtp, paauyc, IuameTp; IIoaap NoBepxHocTu cdepbl. B3anmuoe OYHbIH/
pacnofnoxxeHue cdepbl U MI0CKOCTH; KacaTellbHas TIIO0CKOCTh K cdepe. CaMOCTOATEIb
N3o06paxkenue cdepsl, mapa Ha mockoctu. CedeHus mapa HOC N3y4CHUC

Tema 7.13. Conep:xanune yueOHOro MaTepuasa, B TOM YHc/ie MPogeccHOHATBHO —

OpHEHTHPOBaHHOE
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ITousaTue 00

B ToM yucie mpaKTHYeCKHX 3aHATHI

o0beMe Tea. OYHBIH/
OOBbeMbI CaMOCTOATENb
[onsitne 06 06vEMe. OcHOBHBIE CBOKCTBA 00BEMOB Ten. OOBEM MUpPAMUIBL, HOE M3yUeHHe
MHOTOTPaHHUK .
p MPU3MBI IWJIMH/IPa, KOHyca. O0BEM Iapa u omanb chepsl. BoruucieHue 00beMoB
OB 1 T reoMeTpuieckux puryp
BpalleHus
Tema 7.14. Conep:kanune yueGHOr0 MaTepuasia, B TOM YHCJIe NPO(ecCHOHATBHO —
O0BEMEI U OPHEHTHPOBAHHOE
UTOIIA N B TOM umc/Iie IPAKTHYECKHX 3aHATH I
MOBEPXHOCTEH . OuHbI/
5 [Tono6HnbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTY TUIOIIAIIMU TTOBEPXHOCTEH CaMOCTOSITENb
MOJOOHBIX TE -
a 1 00bEMaMu TIOJTIOOHBIX TeJI. Perienune 3amau HOE U3y4YCHUE
Tema 7.15. Conep:xanue yueGHOro MaTepuasa, B TOM YHCJIe MPO(ecCHOHATBHO —
KomOunammu OPHUEHTHPOBAHHOE
MHOTOI'PAaHHUK . OYHBIH/
o MHuororpaHHuk, onucaHHbIi 0k0J10 cepbl. Chepa, BMcaHHass B MHOTOTPAHHUK CaMOCTOSITENb
BHUT 2
WJTU B TEJIO BpamieHuss. MHOTOTpaHHUK, BIUCAHHBIA B TEJIO BpPAIICHUS HOE M3YUYCHHE
B TOM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camMocT
Pemenue 3amau OSITENIEHOE
U3y4eHHe
Tema 7.16. Conep:xanne y4eGHOro MaTepuasia, B TOM YHcJie NTPogecCHOHAIBLHO —
KomOunammmu OPHEHTHPOBAHHOE
reOMETPUYECK B TOoM uMciie NPaAaKTHYECKUX 3aHSATH
HX Tel Ha 5 OuHBI}/
— Hcnonp3oBanre KOMOMHAIIMI MHOTOTPAHHUKOB M TEJI BPAIICHHUS Ha MPAKTUKE CaMOCTOSITEND
P Perenue npakTHKOOPHUEHTHPOBAHHBIX 33124 HOE U3yYCHUE
Tema 7.17. Copepixanne y4eOHOro MaTepuasia, B ToM 4uciie Npo¢ecCHOHAIBLHO —
PemeHI/Ie OPUCHTHPOBAHHOE
3ajad4. -
B TOM uYHc/Ie IPAKTHYECKHX 3aHATHI
MHororpansau —
OYHEI#H/
KH H TCJI1a Berurcienne BeJMUKH (JUTMHA, YT0JI, 00BEeM, TUIOIIAIb TTOBEPXHOCTH) CaMOCTOSITEN
BpalcHUs reOMETPUUECKUX (PUTYP, UCTIOJIB3Ys U3yUeHHBIE ()OPMYIIBI M METOIbI HOE N3y4YeHUEe
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OYHBIIT/caMoCT

Kontponbsnas pabora 6 1 OSITENBHOE
H3yUYeHHE
Paznean 8. IlepBooOpa3nas GpyHKUNHU, ee IPUMEHEHUE 18 JIP
IO 1-4, 6-8 TIP
Tema 8.1. Copep:xanue y4eGHOro MaTepuaia, B TOM yuciie NpogecCHOHAILHO — 4
Hep3006pa3Ha OPHEHTHPOBAHHOE
s QYHKIMH OUHBI}/
1 CaMOCTOSITENb
[TepBooOpa3nas. Tabauia nepBooOpasHbIX HOE M3y4eHHUE
B ToM YHc/Iie MPAKTHYECKHX 3aHATHI
OYHBII/CaMOCT
Onpenenenre nepBooOpa3HbIX 3 OSITENBHOE
H3yUYEHHE
Tema 8.2. Copep:xanue y4eGHOro MaTepuaia, B TOM uciie NpogecCHOHATIBLHO — 4
[Lomans OPHEHTHPOBAHHOE
KPUBOJIMHEHHO HHuTerpain, ero reoMeTpuuecKuii B GU3HUECKUI CMBICTT. 11 OYHBIN/OHIIaN
N H
W Tpamneruu. —
B ToM YHc/Ie MPAKTHYECKHX 3aAHATHI
dopmyna =
" OYHBIIH/
HerotoHa — Brruncnenue unterpana no gpopmyne Herotona-JleliOnua 3 CAMOCTOSTEILE
JleiibHuIa HOE M3YYCHUE
Tema 8.3. Conep:xanne y4eGHOro MaTepuasaa, B TOM YHcJie MTPo¢ecCHOHAIBLHO — 4
OHpeI{eJ’ICHHH OpPMEHTHPOBAHHOE
il MHTErpa O4HBII/
B [IpuMeHeHre HHTErpaia IS BEIYUCICHUS (PU3NUECKUX BEITMYUH 1 CaMOCTOATCIIb
HOE U3y4YCHUE
npodeccuoHal
bHOU -
B ToM 4Hc/Ie MPAKTHYECKUX 3aAHATHI
ACATCIBHOCTH OUYHBIH/CaMOCT
H KU3HH 3 OSITENILHOE
Pemenue 3a1ay Ha MpUMEHEHUE UHTETPaIa Ui BEIUUCICHUS (PU3NUECKUX BEITMYUH M3ydeHne

U IUIoIaaei
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Tema 8.4.

Coaep:xanne y4e0HOro MaTepuasaa, B TOM 4ucie Npo¢ecCHOHAIBHO —

6
Pemenue OpHEHTHPOBAHHOE
3a1a4 Ha B ToMm ymciie NpaKTHYeCKHUX 3aHATHI
YHBIN
HAXOXJIECHUE . © /

5 Pemrenue 3agau Ha HAXOXKIEHUE TIEPBOOOPA3HOM U €€ IPUMEHEHUE 5 CaMOCTOSITEIb
1}epBoo pasHo HOE U3y4YCHUE
Uuee OYHBIH/CaMOCT
[IPUMEHEHHE Kontposnbrast padora 7 1 OSITENIBHOE

HU3y4ECHUE
Paznen 9. Teopusi BepoATHOCTEH M CTATHCTUKA 38 JIP
11O 1-4, 6-8 ITP
Tema 9.1. Conep:kanue yueOHOro MaTepuasa, B TOM YHc/Ie MPo¢eccCHOHATBHO — 4
HpeHCTaBHeHH OpPMEHTHPOBAHHOE
e JTaHHbIX [IpencraBieHue TaHHBIX C TOMOIIIBIO TabIuI U auarpamm. CpenHee OYHBIH/OHIIAl
- apudMeTnIecKoe, MeaHa, HauooJIbIIee M HAaNMEHbIIIee 3HAYCHUS, pa3Max, 1/1 H
omvcarenpas | AACTICPCHs, CTAaHIAPTHOE OTKIOHEHHE YHCIIOBBIX HabOpOB
CTATHCTHKA B ToM yncie mpakTHYeCKUX 3aHATH I
OYHBI#/
3 CaMOCTOSITENb
Brruncienns MeuaHa, HanOOJIbIIIee M HAaMEHBIIIEe 3HAYCHUS, pa3Max, HOE U3y4YCHUE
Tema 9.2. Conep:xanne y4eGHOro MaTepuasa, B TOM 4HcJie TpogecCHOHAIBLHO — 4
CocraBleHue OPUEHTHPOBAHHOE
TaOIUIT [TepBuunas 06pabOTKa CTaTUCTUYECKHUX AaHHBIX. ['padudyeckoe ux npejacraBicHue. 11 OYHBIH/OHTAN
¥ quarpamMm Ha | HaXOXKIEHUE CPEJHUX XapAKTEPUCTUK, HAOIIOIAEMBIX JTAHHBIX. H
MPAKTHKE B ToM uHciIe IpaKTHYeCKHX 3aHATHI
OYHEI#/
3 CaMOCTOSTENb
[IpuMeHeHHne CTaTUCTUYECKUX METOOB JIJIsl pelIeHus MpoheCCHOHANIBHBIX 3a1a4 HOE U3yYCHUE
Tema 9.3. Conep:xkanue yueOHOro MaTepuasia, B TOM YHc/ie NPogeccHOHATBHO — 4
Onepanyy Haj | OPMEHTHPOBAHHOE
COOBITHSAMH, CrnyyaitHble SKCIEPUMEHTHI (OTIBITHI) U CITydaiiHble COOBITHS. DIIeMEHTapHbIE OuHBIH/
Hal coObITHs (McX0bl). BeposiTHOCTE ciydaitHOTO cOOBITHSA. BIU30CTh YaCTOTHI U CaMOCTOATCIIb
¥ % HOC U3YUCHUC
BEPOATHOCTAM BEPOSTHOCTH cOOBITHH. ClydaifHbIe ONBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU 1

H. YcioBHasA

COOBITHSIMHU. BepOHTHOCTI/I COOBITHI B OTIBITAX C PaBHOBO3MOKHbBIMU
QJICMCHTAapHbIMU COOBITHSIMH. OnepauHH HaJ COOBITHSIMH: TNEpCCCUCHUC,
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BEPOSTHOCTh 00BeIMHEHNE, TIPOTUBOIIOJIOKHBIE COOBITHS. Jlnarpammel Ditiepa. @opmyna
CJIOKEHHUS BEPOATHOCTEMN. Y CIIOBHAsL BEPOSATHOCTD.. [[epeBo CirydaliHOro
skciepumenTta. @opmyrna mosiHoM BeposiTHOCTH. HezaBucuMble coObITHS
B ToM uncie MPAKTHYICCKUX 3aHATHH
OYHBIN/CaMOCT
YMHOKEHUE BEPOATHOCTEMN 3 0ATEIIbHOE
H3y4eHUe
Tema 9.4. Copep:xanue y4eGHOro MaTepuaia, B TOM yuciie NpogecCHOHAILHO — 4
eMEeHThI OPHEHTHPOBAHHOE
KOMGHHATOPHK Kom6unaTtopHoe npasuiio ymHokeHus. [lepectanoBku u axkropuain. Yucno 11 O4YHBIII/OHTal
u coueranuil. Tpeyronapauk Ilackans. @opmyna OuHoma HeroToHa H
B ToM uncie MPAKTUHYICCKUX 3aHATHH
OYHBI/
Brruucnenune o gpopmyne 6maoma HerotoHa 3 CaMOCTOSTENb
HOE U3y4YCHUE
Tema 9.5. Conep:xkanue yueOHOro MaTepuasia, B TOM YHCc/Ie MPodecCHOHATBHO — 4
BeposTHOCTh | OPHEHTHPOBaHHOE
B OYHBI/
Brruncienue BeposTHOCTEH ¢ UCTIOIb30BaHneM GopMys KomOuHatopuku. OleHKa 1 CaMOCTOSTENh
mpogeccuonan BEPOSATHOCTH COOBITHS B TTPO(PECCHOHATLHOMN AESITEIHHOCTH. HOC M3Y4YCHHE
BHBIX 3a7a4ax =
B ToM 4Hc/le NPAKTHYECKHUX 3aHATH I
OYHBIN/CaMOCT
Pemenue npodeccuoHanbHbIX 33a4 HAa BEPOATHOCTb COOBITHS OSTENBHOE
3 HU3y4EHHE
Tema 9.6. Conep:xanne y4eGHOro MaTepuasia, B TOM 4HcJie TPogecCHOHAIBLHO — 4
Cep]/[]/[ OPMEHTHPOBAHHOE
oCJIeI0BaTeN . o o4Hbiii/
bunapHblii cirydaliHbIi ONBIT (MCHIBITAHUE), YCIIeX U Heynadya. HesaBucumbie 1 CAMOCTOSITENb
PHBIX . rcnbiTaHusd. Ceprs HE3aBUCUMBIX UCIIBITAHUN JIO TIEPBOTO yCIEXaA. HOE U3yYCHUE
WCIIBITAHUI -
B Tom umncie NPAKTHYCCKUX 3AHATHH
OYHBIN/CaMOCT
Cepus He3aBUCUMBIX HcIbITaHNNA bepHynnu OSITEIIBHOE
3 HU3YyUYCHUC
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Tema 9.7.

Coaep:xanne y4e0HOro MaTepuasaa, B TOM 4ucie Npo¢ecCHOHAIBHO —

Crnyuaiinbie OPHEHTHPOBAHHOE
BEJIMYMHBI Cnyuaiinas BennunHa. Pacnpenenenue BepositHocTed. [{uarpamma pacripeenieHus. OYHBI}/
" [Ipumeps! pactipeniesieHnid, B TOM YHCIIe, TEOMETPHIESCKOE U OMHOMHUAIIBHOE. CaMOCTOATCIIb
pacrnpeneneHu HucnoBble XapaKTEPUCTUKHU CIYYAMHBIX BEJMYMH: MAaTEMATHYECKOE 0KUJAHUE, HOE€ U3y1CHUC
s, JIUCTIEPCHS U CTAHIAPTHOE OTKJIOHEHHE. [IpuMepbl npuMEHEHUI MATEMAaTUYECKOTO
Marematnueck | OKHIAHUSA, B TOM YKCJIE B 33J1a4axX U3 MOBCEIHEBHOM )KU3HU. MaTeMaTnieckoe
oe okujaHue | OKUJIaHHE OMHAPHOMW CITyYaiHO# BEMTMINHBI. MaTeMaTH4eCcKoe 0KUIAHUE CYMMBI
ciyyaitnoit CIy4alHbIX BEJIMYHH.
BEJIMYHHBI B ToM uncie MPAKTHYICCKHUX 3aHATHH
OYHBII/camMocT
OATCEIIBHOC
MareMatnueckoe 0KUIaHUE U TUCTIEPCUSI TEOMETPUUECKOTO U OWHOMHUATBLHOTO H3ydeHne
pacrnpeneneHui
Tema 9.8. Conep:xkanue y4eOHOro MaTepuasa, B TOM YHc/Ie MPo¢ecCHOHATBHO —
3akoH OpPMEHTHPOBAHHOE
GOITBIIIIX 3akoH OOJIBIINX YHCET U €ro poJib B HayKe, Ipupojie 1 odmecTBe. BoiOopouHbIit OYHBIH/
qucen METOJ1 ucclieioBaHui. DYHKIMS TIIOTHOCTH pacnpeaeneHus. PaBHoMepHoe CaMOCTOSATEIb
Henpepeiprpie | PACTIPE/ICICHUE 1 €0 CBOHCTBA. [ToHsiTHE O HOPMAIBHOM pacCIpeACIICHUN HOC M3YydCHHUC
CoTyqaitabie B ToM 4Hc/Ie NPAKTHYECKHX 3aHATH I _
OYHBII/camMocT
BEJINYMHBI OSITEIBHOE
(pacmipenenen W3ydeHne
us). [IpuMepsl HEPEPBIBHBIX CIIYYaHBIX BETUYHH
HopwmanbHoe
pacnpeneneHu
e
Tema 9.9. Conep:xkanue yueOHOro MaTepuasia, B TOM YHc/ie MPo¢eccHOHATBHO —
Pemrenne OpPHEHTHPOBAHHOE
3a1au B ToM uMciie NPAKTHYECKUX 3aHSATH
koMOuHATOpHK DnemeHThl KOMOMHATOPUKHU. COOBITHE, BEPOSITHOCTH COOBITHS. ClOXKEHHE U CaM(;iI;ZTT/enL
. , .

H, CTaATUCTHUKHU

YMHOKCHUC BCPOHTHOCTCI\/’I

HOC U3YUCHUC
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U TEOpUH OYHBII/camMocT
BEPOATHOCTEH | Konrponbhas paGora 8 1 OATCIEHOC
U3y4eHUE
Paznen 10. MatemaT4ecKuii NPAKTHKYM 28 JIP
11O 1-4, 6-8 ITP
Tewma 10.1. Coaep:kaHune y4e0HOro MaTepuasa, B TOM YHCJIe NPO(ecCHOHATBHO — 4
ManHHH u OpPMEHTHPOBAHHOE
OTIPEICITHTEIIH CriocoOpl pelnieHus cucTeM JUHEHHbIX ypaBHeHul. [lonstus: marpuia 2x2 u 3x3, OYHBIH/
onpenenuTens Marpullbl. Meron ["aycca pemeHust CucTeM JTMHEWHBIX YPaBHEHHUM. 1 CaMOCTOATEIIb
[IpumeHeHne MaTpull B HHPOpPMATHKE HOC M3YCHHC
B TOM umMciIe IPAKTHYECKHX 3aHATHI
OYHBII/camocT
3 OATEIbHOE
U3yueHHUE
Pemenue npuknaaHbixX 3aa4
Tema 10.2. Conep:xkanue y4ed0HOro MaTepuajia, B TOM YHcje MPo¢ecCHOHAIBLHO — 4
IeMEHTBI OpHEHTHPOBAHHOE
BEKTOPHOM ouHbli/
anre6pbI Komnunanapueie BekTopsl. Pa3noxkenue BekTopa no TPEeM HEKOMIUIAHAPHEIM 1 CaMOCTOSTENb
BEKTOPAM. YPaBHEHHE INIOCKOCTH. [ €OMETpUYECKHI CMBICI ONPEIEIUTENS 2X2. HOE U3y4YCHUE
B TOM uHciIe IpaKTHYeCKHX 3aHATHI
OYHBIN/CaMOCT
3 OATEIbHOE
U3yveHHe
Peurenne npukiagHeIx 3a1a4
Tema 10.3. Conep:xanne y4eGHOro MaTepuasia, B TOM YHcJie NTPogecCHOHAIBLHO — 4
KoMmnekcHple | OPHEHTHPOBAHHOE
qrcia [Tonarue kommiekcHoro yncia. ConpspkeHHbIE KOMIUIEKCHBIEC YUCia, MOIYIb U OYHbIH/
apryMeHT KOMIUIEKCHOTro yucia. dopMa 3anncu KOMILIEKCHOTO YUCiia 1 CaMOCTOATEIIb
(reomeTpuyeckasi, TPHTOHOMETpHYECKas, airedpandeckasi). HOC H3yHICHAC
B TOM unc/ie NpaKTHYeCKUX 3aHATHI
OYHBIN/CaMOCT
3 OSITEIBHOE
U3y4yeHHe

ApI/I(I)MeTI/ILIeCKI/Ie JIEHCTBUS C KOMIUIEKCHBIMH YHCIaMU
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Tema 10.4.

Coaep:xanne y4e0HOro MaTepuasaa, B TOM 4ucie Npo¢ecCHOHAIBHO —

Fpa(bH OPUEHTHPOBAHHOE 4
OYHBI#H/
[Tonsitre rpada. Cesa3HeIi rpad, nepeBo, MUK rpad Ha mwiockoctu. [IpumeHenne 1 CaMOCTOSTENb
rpada B nH(pOpMaTHKE HOE M3y4CHHUE
B ToM uHciIe IPAKTHYECKHX 3aHATHI
OYHBII/camMocT
Pemrenne npukiagHeix 3a1a4. 3 OATEIIbHOE
U3yUYeHHE
Tema 10.5. Conep:xkanue yueOHOro MaTepuasa, B TOM 4uciie npogecCHOHAIBLHO — 4
3amauyn OpHEHTHPOBAHHOE
MaTeMaTHueck | B TOM 4mciie MPAaKTHYeCKUX 3aHsI THIl 4
O CTaTUCTUKH OYHBI/
2 CaMOCTOSTENb
Bapuannonssii psa. [IoaUrox 4acTot 1 rucrorpaMma HOE H3y4YeHUEe
212 OYHBIH/OHJIAH
CrartucTuyueckue XapakKTepUCTHUKH PsiJia HAOII0AaeMbIX JaHHBIX H
Tema 10.6. Conep:xanne y4eGHOro MaTepuasia, B TOM 4Hciie NTpo¢ecCHOHAIBLHO — 4
Jlormueckue OpHEHTHPOBAHHOE
oTIepaIiH B TOM uHciIe IpaKTHYeCKHX 3aHATHI
c Jlornueckue onepanuu. [Ipumenenue quarpamm Ditnepa—BeHHa 1iist perieHue OYHBIH/
MHOkecTBamu | TEOPETHKO-MHOKECTBEHHBIX 3a/1a4 npodeccHoHAILHON HaIlPaBJICHHOCTH, 3a/1a4 CaMOCTOATE]Ib
MH(POPMATUKH U IPYTrUX YICOHBIX TUCIHUIUIMH U JUTS OTIMCAHUS PEeabHBIX 4 HOC U3y4CHUE
MIPOLIECCOB U SIBJIEHUIL. Perienne TeopeTuko-MHOKECTBEHHBIX 3a/1a4
npodeccruoHalIbHOM HANPaBICHHOCTH, 3a/1a4 UHPOPMATUKH U JPYTUX YUEOHBIX
JUCHUILINH U JJI1 ONUCAHUs PeaIbHbIX IPOLIECCOB U SBJICHUM
Tema 10.7. Conep:xkanue yueOHOro MaTepuasia, B TOM YHc/ie MPo¢eccHOHATBHO — 4
Pemenaue OPUEHTHPOBAHHOE
3amau B TOM unc/ie NpaKTHYeCKUX 3aHATHI
MaTeMaTHYECK OuHbI/
[IpuMeHeHrne U3y4eHHBIX MaTEMaTHUECKUX (PaKTOB K PELICHHIO 3aja4 U3 CAMOCTOSITEIE
oro Pa3IMYHBIX 00JIACTEH HAYKU U PealbHOM JKH3HH 4 HOE H3yueHHe
MPaKTUKyMa
IIpomeskyTouHas arTecTanus B popme IK3amMeHa 14 OYHBII/OYHBIH
O0bem 00pa3oBaTeIbHOI IPOrPaMMbI 304
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4. YCJIOBUSA PEAJIM3AIIAN PABOYEM ITPOTPAMMBI YYEBHOI'O IIPEJMETA

4.1. Ins peanuzandud MporpaMMbl y4e€OHOTO MpeAMETa MPEeayCMOTPEHBI CIEAYIOIINE
CIICIUAJIBHBIC IIOMCIICHM A .

Kabunet MmatemaTuKu, OCHaIIEHHBIN
- 000pyJ0BaHUEM: KOMIUIEKT YEPTEKHOT0 000PYI0OBaHUS U MPUCTIOCOOIECHUN IS
IIKOJIBLHOM JOCKU (TPEYroJIbHUK, TPAHCTIOPTHUD, IIUPKYJIb, JIMHEIKA);
- MOJENW IJid W3Y4YeHUs] reoMeTpuueckux Guryp (4acTu LEJIOoro Ha Kpyre,
TPUTOHOMETPUUYECKUHN KPYT, CTEPEOMETPUUYECKUI Ha00p, HAOOPHI TEOMETPUUECKUX
Mozenei u Guryp ¢ pasBepTKoi);

4.2. UudopmarimoHHoe 00ecreueHne peain3aluu MporpaMmel

Jns peanuzanuu  miporpaMmbl  OuOIMOTEUHBI (GOHA 00pa3oBaTEILHON
OpraHu3aIuy MpeaycMaTpPUBAET MeUaTHbIE W/ WU AJEKTPOHHBIE 00pa30BaTe/IbHBIC
U  UHPOPMAIMOHHBIE PECYpPChl, PEKOMEHJIYEMBbIX Il HCIOJIb30BAaHUSI B
o0Opa3oBaTeIbHOM MPOIECCE.

4.2.1. OCHOBHBIC HCTOYHUKHU

4.2.1.1. OcHOBHBIE IIEUATHBIE U3JAHUS
1. Marematuka: yueonuk/ bammakos M.1.- 2-e u3a., crep. - M: KHOPYC, 2021.
(Cpennee npodeccroHabHOE 00pa30BaHMNE)
2. MaremaTtuka: anrebpa W Hadyajla MaTeMaTHYECKOTO aHaliu3a, TeOMETPHS.
Anrebpa u Havama matemathueckoro anammza. 10-11 xmace. Amumor IILA.,
Kossirun FO.M.., Tkauea M.B. u apyrue. - M: IIpocsenienue, 2022.
3. Maremaruka: anrebpa M Hayajla MaTeMaTHYECKOro aHaliu3a, TeOMETpHs.
I'eometpus. 10-11 knacce. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u apyrue.
- M: IIpoceenienue, 2022.

4.2.1.2. OCHOBHBIEC JICKTPOHHBIE U3TaHUS
1. Beepoccuiickue natepueT-oaumnuansl. - URL: https://online-olympiad.ru / (nara
obpamenus: 12.04.2025). - TekcT: 31eKTPOHHBI.

2. Enunas  komneknus mUGPOBBIX  00pa3oBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara o6pamenus: 08.04.2025). - Tekcr:
3JIEKTPOHHBIMN.

3. Uudopmarnmonnas cucrema «EmmHoe oOxHO mocTyma K o0Opa3oBaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru/ (nara o6pamenus: 02.04.2025). - Tekcr:
3JIEKTPOHHBIN.

4. Hay4Hnas snextponHas oubanoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenus: 12.04.2025). - Tekct: 3IeKTpOHHBIN.

5. OtkpeIThiii  KOuTemK. Marematuka. - URL: https://mathematics.ru / (mata
obpamenus: 08.04.2025). - TekcT: AIeKTPOHHBIN.

6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (marta
obpamenus: 12.04.2025). - Tekct: 2IeKTPOHHBIN.

7. CipaBOYHUK o MaTeMaTHKe TS IIKOJILHUKOB. - URL.:
https://www.resolventa.ru/demo/demomath.htm / (mara obpamenus: 12.04.2025). -
TeKCT: 3AEKTPOHHBIN ...
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS YYEBHOI'O ITPEJIMETA

Pesynomamut 00yuenus

Kpumepuu OUEHKU

Memoowl oyenku

HepelteHb JUYHOCMHBIX
pesyibmamos, oceausaemsblx 6
paAMKax npeomema

TOTOBHOCTb K TPY1y, OCO3HaHUE
LIEHHOCTHU MacTepcTBa,
TPYIOTIOOHE;

- FOTOBHOCTh K aKTUBHOU
eI TeTbHOCTH
TEXHOJIOTUYECKOMN 51
COL[MAIBHOW  HaIIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBATH,
IJIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHSATH TaKyo
NEeSITETbHOCTB;

- UHTEpPEC K Pa3InYHbIM
chepam npodeccuoHaIbHOM
NeSITENbHOCTH,

OneHka JIMYHOCTHBIX pPE3yNbTaTOB,

00y4aIoIMXCs OCYIIIECTBIISETCS
yepes OLICHKY JOCTHKEHUS
IJIAHUPYEMBIX PE3YILTATOB
OCBOEHUS OCHOBHOH
00pa3oBaTenbHOI MIPOrPaMMBl,
KOTOpBIE yCTaHaBIMBAIOTCS
tpedoBanusmMu ®I'OC COO.
HOCTI/I)KeHI/Ie JIMYHOCTHBIX
pEe3yNbTaTOB HE BBIHOCHUTCS Ha
WUTOTOBYIO OIICHKY OOYYaroIIuxcs, a
SIBJISICTCA npeaMeToOM OLICHKHN
s¢dexTuBHOCTH BOCITUTATEIIBHO-
oOpa3oBaTenpHON JIESTEIIbHOCTH
0o0pa3oBaTeNbHON OpraHu3alld |
00pa3oBaTeNbHBIX CHUCTEM Pa3HOTO
YPOBHSI.

Bo BHyTpeHHEM
MOHHUTOPHHI'C BO3MOXXHA
OLleHKa
c(hOpMUPOBAHHOCTH
OTACIBbHBIX JTUWYHOCTHBIX
PE3YNbTATOB,
IMPOABJIAIONIUXCA B
y4acTHH 00ydaroluxcs B
OO0IIIECTBEHHO 3HAYUMBIX
MEPOIPUATUAX
(enepajibHOTO,
PErHOHATBHOTO,
MYHUIIUIIAJIBHOTO,
LIKOJIBHOT'O YPOBHEW; B
COOJTFIOIEHUN HOPM H
MPABWJI, YCTAHOBJICHHBIX B
001reodpa3oBaTeILHOM
OpraHu3alliu; B
IIEHHOCTHO-CMBICIIOBBIX
yCTaHOBKaX
o0yJarommxcs,
(hopMHUpyEMBIX
cpencTBaMu yaeOHBIX
MIPEMETOB; B
OTBETCTBEHHOCTH 32
pe3yIIbTAaThl O0YUCHUS;
CIocoOHOCTH JeNaTh
OCO3HAHHBIN BEIOOP CBOCH
o0Opa3oBaTeILHOM
TPaeKTOPHUH, B TOM YHCJIIE
BBIOOP IIPOGECCHH.

Ilepeuensv yenegvix opuenmupog
(pe3ynemamos oceoeHus.
NpOSPAMMbL 60CNUMAHUS),
0ceausaemMvIxX 8 pamkax npeomema
o 1-[j0 8

IAHAJIN3 COCTOSIHHSI BOCHUTATEIBHON
JEITEILHOCTH  MPOBOJMTCS IO
CIICIYIOIIUM TTO3UIIHSM:

- IPOBOZIMMBIE B 00pa30BaTEIbHOM
OpraHu3alMd  MEPONPHITHS |
peanu30BaHHBIC TMPOCKTHI; CTEMEHb
BOBJICUEHHOCTH  OOYYAIONIUXCS B
MPOEKTBl W MEPOIpHATHS  Ha
MYHHUIUTIATBHOM, PErMOHAJIBHOM U
(hemepanbHOM YPOBHSIX;

- BKIIIOYEHHOCTh ~ O0yYaroOImUXCS |
npernojaBarelieii B JATEIbHOCTh
Pa3IMYHbBIX 00BETUHEHU;

ydacTue 00y4aronuxcs B KOHKypcax
(B TOM uucme B KOHKypcax
npodecCHOHANTEHOIO MacTEPCTBA);

- CHIDKEHUE HEraTHBHBIX
(hakTOpOB B cpene 00ydyarommxcs
(ymeHbllieHHE Ynciia 00y4arommuxcs,
COCTOSIIMX Ha Pa3IUYHbIX BHIAX
PO HIAKTHUECKOTO

OCHOBHBIMH  CIIOcOOaMH
OIIEHKH SIBJISTFOTCSI
[IEJATOTHIECKOE
HaOJII0IEHHE,

aHKeTUpOBaHUE Oecempl C
o0ydarommMucs © WX
poauTensiMu  (3aKOHHBIMHU
MIPECTaBUTEISIMH ),
NearoruaecKuMH
paboOTHHKAMH,
MPEACTABUTEISIMH  COBETa
00yJaroLMxcst M0 TaKUM
BOIIpOCAaM, Kak: Kakue
npoOieMsl, 3aTpyAHEHUS B
npodeccCHOHAIEHOM
pa3BUTHH  O0YYaIOLIUXCSI
yIanoch  pemuTh 32
MPOLIEAIINN yueOHBIH
roa?
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y4eTa/KOHTPOIS, CHIKSHUE YHCTIa
COBEPIIICHHBIX MMPABOHAPYIIICHHUA;
OTCYTCTBHE CYHIIHIOB CPEIN
00yJaroMXCs).

KaKue poOIeMsl,
3aTpYIJHEHUS] pEIIUTh He
yIaJaoch U o4eMy?

KaK1e HOBBIE TPOOJIEMEI,
TPYAHOCTH TOSIBUIHUCH?
HaaQ 4YeM NpeacTouT
paboTathb
NnegaroruycCKomMy
KOJIJIEKTUBY? U TIp.

Ilepeuenv memanpeomemuuix
pesyibmamos, oceausaemsblx 6
pamkax npeomema
CaMOCTOSITEIIEHO
dbopMynupoBaTh "
aKTyalu3upoBaTb  Mpoldiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJINBATh
CYILIECTBEHHBII TPHU3HAK WM
OCHOBaHMS Uil  CpaBHEHUS,

Kiaccudukanuu u 0000IIeHUS;
- OTIPEICIIATh LEen
JIEeATEILHOCTH, 3a7aBaTh
mapamMeTpsl M KPUTEPHH HX
JIOCTHIKEHHMS;

- BBISBJIATH
3aKOHOMEPHOCTH u
MIPOTHUBOPEYHS B

paccMaTpruBACMBIX SABJICHUAX,

- BHOCUTL KOPPCKTHUBLI B
ACATCIBbHOCTD, OLCHUBATH
COOTBCTCTBHUC pe3yJIbTaTOB
noeisaM, OLCHUBATH PUCKH
MOCIIEACTBUM JCATCIIBHOCTH,

- Pa3BHUBATb KpC€aTUuBHOC
MBIIJICHHUEC IIpHu PCLICHUHA
KHN3HCHHBIX Hp06J'ICM

Orienka MeTanpeaMeTHBIX
PE3YNBTATOB MPEACTaBIsIET COOOH
OLCHKY OOCTUIKCHUSA IIJIAHUPYEMBIX
pesynbratoB ocBoeHust GOII COO,
KOTOPBIE OTpa)kar0T COBOKYITHOCTb
ITO3HAaBATCIbHBIX,
KOMMYHHKATHUBHBIX U PETYIATHUBHBIX
YHHUBEPCAIbHBIX y4eOHBIX JEHCTBUH.
(OCHOBHBIM 00BEKTOM OLIEHKHU
MeTanpeIMETHBIX pe3yabTaToB
SBIISICTCS

OCBOCHHE 00yJarOIIMMHUCS
VHUBEPCAIBHBIX yIeOHBIX IEHCTBUI
(perynaTuBHBIX, TIO3HABATENBHBIX,
KOMMYHUKaTHBHBIX);

CrIoCOOHOCTh WCIIONTB30BAHUS
YHHUBEPCAIBHBIX YI€OHBIX JEHCTBUI
B II0O3HABATEJIBHOM U COLMAJIIBHOU
MIPaKTHUKE, TOTOBHOCTH K
CaMOCTOATENbHOMY IIJIAHUPOBAHHIO
u OCYIIIECTBIICHUIO yaeOHOI
TIesITeTHHOCTH, OpTaHM3alN
y4e0HOT0 COTPYIHHYECTBA c
MearornaeckuMi  pabOTHUKaMHA U
CBEepCTHUKAMH, K Yy4acTHIO B
ITOCTPOCHUH WHIVBHUTYalTbHON
00pa3oBaTeNbHON TPAEKTOPHH;
OBIIAJICHWE  HaBbIKAMH  y4eOHO-
UCCIEeIOBATENbCKOM, TMPOEKTHOU U
COIIMATILHOMN JeSTENEHOCTH.

st IIPOBEPKHU
c(hOpMUPOBAHHOCTH
PETYISATUBHBIX,
KOMMYHHUKATHBHBIX u
MO3HABATENHHBIX
YHHUBEPCAIBHBIX y4eOHBIX
JEUCTBUHA — DKCIEpTHAs
OllEHKa  Iporecca H
PE3YJIbTATOB BBITIOJTHEHHUS
IPYIIIOBBIX u (nmm)
WH/IMBUTyalTbHBIX
y9eOHBIX WCCICMOBAHUNA U
MPOEKTOB.

O1eHKa JOCTHKEHUS
MeTanpeAMEeTHBIX
pE3yIIBTaTOB
OCYLIECTBIISIETCS
aJIMUHUCTpaIuen
o0Opa3oBaTeILHON
OpraHu3aliy B XOJ€
BHYTPEHHETO
MOHUTOpPUHTIA.
Conepxanue u
NEPUOANIHOCTD
BHYTPEHHETO
MOHHUTOPUHIA
yCTaHaBJIUBAETCS
pelIeHneM
MearOrM4ECKOro COBETa
00pa3oBaTenbHOI
OpraHu3allyy.
HNHcTpyMeHTapuii MoxeT
CTPOUTHCS Ha
MEXIPEIMETHON OCHOBE U
BKJIIOYATh
JMarHOCTUYECKUE
MaTepuasbl 10 OLIEHKE
YUTATEIHCKOM,
€CTECTBEHHO-Hay4YHOM,
MaTeMaTHYEeCKOM,
ndpoBoit, GUHAHCOBOM
IPaMOTHOCTH,
c(hOpMUPOBAHHOCTH
PErYJIATUBHBIX,
KOMMYHHUKaTUBHBIX U
M103HABATENbHBIX
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YHHUBEPCAIBHBIX YUeOHBIX
HEeUCTBUN

Ilepeuenv npeomemmuvix
PE3VIbMAmMos, 0C8auaemblx 8
pamKax npeomema u np.

YMETh OIIEPUPOBATH [IOHATUIMU;

CTENEHb  4YHCla, JIorapupm
YlClla;  YMEHHE  BBIIOJHATh
BBIUMCIIEHUE  3HAYEHUH U

npeoOpa3oBaHUs BEIPAKECHUHN CO
CTETIEHSIMH W JIoTapupMamH,
npeoOpa3oBaHMs JpoOHO-
paIMoOHAFHBIX BBIPAKECHUH;

- YMETh OTIePUPOBATH
MOHATHSMHU: panvoHasbHbIE,
MpparroHabHbIE,
MoKa3aTebHbIE,
JorapugmMuueckue,
TPUTOHOMETPHUYECKHE
YpaBHEHHsI M HEPAaBEHCTBA, WX
CHCTEMBI,

- yYMETh
HOHATHAMHU:
HeTIpepBIBHAS
NPOM3BOJHAs, IEepBOOOpa3Hasl,
OTpeEeICHHbIN WHTErpal;
yMEHHE HaXOIUTh IPOU3BOIHBIC
AJIEMEHTAPHBIX byHKIHH,
UCTIONB3YS CIIPaBOYHEIC
MaTepHanbl, HCCIeNOBaTh B
NPOCTEHINX CiTydasx (yHKIUH
Ha MOHOTOHHOCTb, HaXOJHTh
HauOOJbIINE W HAUMEHBIINE
3HAUYeHHUs (QYHKIHUH; CTPOUTH
rpauki  MHOTOWIEHOB  C
UCIIOJIb30BaHUEM armapara
MaTeMaTu4ecKoro aHaNn3a;
IPUMEHATh TPOU3BOJHYIO TIPH
pELICHNH 3a/ad Ha JBIKCHHE;
pemiath MPaKTHKO-
OpUEHTUPOBAHHbIC 3aJauyd Ha
HauOoJIbIINE W HAUMEHBIINE
3Ha4YeHUs, Ha HaX0XKJICHHUE MyTH,
CKOPOCTH M YCKOPEHHUS;

- YMETh OIIEpPUPOBATH
MOHATUSAMMU: panuoHanbHas
byHKIUS, noKa3aTeNbHast
¢byHKIUMsA, cTeneHHas (yHKUuS,
norapupmuueckas  QyHKIHS,
TPUTOHOMETpUYECKHE (PYHKIIMH,
oOpatHble (QYHKIMHM, yMEHHE

CTCIICHHBIC,

OTIepUpOBATH

GbyHKIHA,
byHKIHA,

[TonnoTa
IPOJEMOHCTPUPOBAHHBIX 3HAHUH
¥ YMECHUN TIPUMEHSIEMBIX TIPU
BBITIOJTHEHUH MTPAKTUICCKUX
pabot

TectupoBanue
VYcTHbI onpoc
MaremaTndeckuii
JUKTaHT
[IpencraBnenue
pe3yJabTATOB
MPaKTUYECKUX PadboT
KontpospHast paboTa

Brinonaenue 3amanmii
MIPOMEKYTOUYHOMN
aTTecTaluu
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CTpOHUTh TpapUKu HM3YyYCHHBIX
GbyHKIUH, UCIO0JIb30BATh
rpaduKu pu U3Yy4EHUU
IIPOLIECCOB U 3aBUCUMOCTEH, IIPU
pelmeHun 3agad M3 JPYrux
Y4eOHBIX MMPEAMETOB | 3371a49 U3
peanbHOM JKM3HHU; BBIpAXaTh

dbopmynamu 3aBUCHMOCTH
MEX]Ty BETHUYNHAMU;
- yMeTh pemaTh

TEKCTOBbIE  3aJjaud  Pa3HbIX
TAIOB (B TOM 4HCIE Ha
MPOLIEHTHI, JOJIM W 4YacTH, Ha
NBUKEHHE, paboTy, CTOMMOCTh
TOBApOB U  yCIYyr, HAaJIOTH,
3a/auM U3 00JacTU yrnpaBiIeHUS

JUYHBIMU u ceMeHbIMU
¢buHaHCaMM); COCTaBJIATh
BBIpA)KEHUS, ypaBHEHUS,

HepaBeHCTBa U UX CUCTCMBI 110
YCIOBHIO 3aJaud, HCCIIEI0BaTh

MTOJTyYEeHHOE pereHue u
OIIEHUBATh MPABIOTOJ00HOCTH
Pe3yJIbTaTOB;

- YMETh OIIepUpPOBATH
MTOHSTHSIMH: cpenHee
apudMeTHIecKoe, MeaHa,

HauOoJbllee W HaUMEHbIIEE
3HAUEHUS, pa3Max, TUCICPCHs,
CTaHJIaPTHOC OTKJIOHEHHE
YKCIIOBOrO  Habopa; yMEHHE
W3BJICKATh, HWHTEPIPETUPOBATH
MH(OPMALIHIO, TIPEICTABICHHYIO
B TabnWIax, Ha Juarpammas,
rpadukax, OTPaXKAKOIIYIO
CBOMCTBa PEaTbHBIX IPOIIECCOB
U SABJICHHWH;  MPEACTaBIATh
uHGOPMALIMIO €  IOMOIIBIO
Ta0IuII u Jrarpamm;
HCCIIEIOBATh  CTATHCTHUYECKHE
JAHHBIE, B TOM YHCIIE C

IIPUMEHEHUEM rpaduyecKkux
METOJ0B u AIEKTPOHHBIX
CPEICTB;

- YMETH ONEPUPOBATH
MOHATUSAMMU: CIIyYalHBIM OIBIT U
CIIy4alHOE coOBITHE,
BEPOSITHOCTh CIIy4alHOTO

COOBITUSI; YMEHHE BBIUYHCIATH
BEPOSITHOCTh C UCIIOJIb30BAHUEM
rpauuecKux METOJIOB;
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IPUMEHSATH POPMYJIIBI CIOKECHHUS
U YMHOXEHHUS BEpPOSATHOCTEH,
KOMOMHATOpHbIE  (aKThl U
(dbopMynBl MpU pEIIeHUH 3ajad;

OILICHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIA;
3HAKOMCTBO CO  CIIy4allHbIMHU
BEJIMYMHAMU; yYMEHHE
IIPUBOJIUTH IIPUMEPBI

MPOSIBIICHUST 3aKOHA OOJIBIIHUX
9gucel B TPUPOTHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMETb OIIepUpOBAThH
MOHATUAMM: TOYKa, MpsAMasd,
IIJIOCKOCTB, MIPOCTPAHCTBO,
JIBYTPaHHBIN yroi,
CKPEIIMBAIOIINECS MpsIMbIE,
apaJuIeIbHOCTD u
MEPIEeHIUKYIIPHOCTD MPSIMBIX U
IJIOCKOCTEN,  Yroll  MEXIy

MPSIMBIMHU, YTOJl MEXIY MPpAMOI
U IUIOCKOCTBIO, YIOJI MEXIy

IJI0CKOCTSIMU, paccTosiHue
OTTOYKH i MJIOCKOCTH,
paccTosiHUEe MEXJy MPSMBIMH,
paccrosiHue MEXIy
TJIOCKOCTSIMU; YMEHHE

UCIOJIb30BaTh TPU  PEIICHUU
3ala4  U3ydyeHHble (aKThl U
TEOPEMBbI MNIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIOILIEro MUPAa;

- YMETh OIIepUpPOBATH
MOHATHIMHU: MHOTOTpaHHUK,
CeueHHWe MHOTOIpaHHUKa, KyO,
napajuiesienumnesn, npu3Ma,
MUpaMuIa, ¢burypa u
MTOBEPXHOCTh BpaIllCHHUS,

ITMHIP, KOHYyc, mmap, cdepa,
ceyeHus: (UTypbl BpalleHUs,
IUIOCKOCTBD, Kacaromasics cdepsl,
LWINHApA, KOHYyca, IJIOLIA1b
MIOBEPXHOCTH MUpPaMUJIbI,
NpU3MBI, KOHYCa, IMJIMHJpA,
wiomanas chepsl, o0beM Kyoa,
IPSIMOYTOJIBHOTO

napajiesienunesna, MUPaMUIbI,
NpU3MBI, IWIMHApA, KOHYCA,
miapa; yMEeHHE  HM300paxarb
MHOTOI'PaHHUKH U MTOBEPXHOCTHU
BpallleHHs], UX CEYEHUs OT PYKHU,
C HOMOUIBIO YEePTEHKHBIX
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WHCTPYMEHTOB H 3JICKTPOHHBIX
CpEeACTB; YMEHHE DPACIO3HaBATh
CUMMETPUI0O B TPOCTPAHCTBE;
yMeHue pacro3HaBaTh
MIPaBWJIbHBIE MHOTOT'PAHHUKH,

YMETh OTIEPUPOBATH TIOHSATHSIMHU:
JIBUKCHHE B  IMPOCTPAHCTBE,

noo0HbIE burypst B
MPOCTPAHCTBE;  HCIOJBH30BATH
OTHOILIEHHE IJI0IAAe N

MOBEPXHOCTE U 00BEMOB
MOA0OHBIX (UTYp IIPU PELIEHUU
3azay;

- YMETh BBIYHCIISTH
T€OMETPUUECKHE BEITUYHHBI
(nnmuHa, yroj, miomanab, 00beMm,
IIJIOIIA/b MIOBEPXHOCTH),
WCTIOJB3YsI M3y4YeHHBIE
(hopMYITBI U METO/IBI;

- yMeTh OTIepUPOBATH
MTOHATHSIMH: MPSIMOYTOJIbHAS
cucremMa KOOP/IMHAT,
KOOpJIMHATHl TOYKH, BEKTOD,
KOOPIUHATHI BEKTODAa,

CKQJISIPHOE MPOU3BEICHUE, YIrOJI
MEXIYy  BEKTOpaMH, CymMMa
BEKTOPOB, MPOU3BEJICHUE
BEKTOpa HAa YHCJIO; HAXOIUTH C
MTOMOIIBI0 M3YYEHHBIX (PopMyI
KOOPJIMHATHI CEPEIMHBI OTPE3Ka,
paccTositHue  MEXIy  JABYMS
TOYKaMHU,

- YMETh BBIOMPATH
MOJIXOISIIIUN U3yYEHHBIA METO
JUISL pEIIeHUs 3aa4H,
pacrno3HaBaTh MaTeMaTUYECKUE
(hakThl 1 MaTeMaTHYECKHE
MO/JIEJIA B MPUPOIHBIX U
OOIIIECTBEHHEBIX SBJIEHUIX, B
HCKYCCTBE; YMEHHUE IIPUBOIUTH
MPpUMEPHI MATEMATUYECKUX
OTKPBITUH POCCUICKON U
MHMPOBOM MAaTEMATUYECKON

49



