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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «<MATEMATHKA»

1.1. MecTo  AUCUMIUIMHBI B  CTPYKType  npodeccHoHATbHOMI
o0pasoBareabHoil nporpammsl CIIO:

O6uieoOpa3oBaTenbHas AUCHUIUIMHA «MaTeMaTtuka» SBISIETCS 00sg3aTelbHON
4acThio  001e00pa30BaTENILHOTO I[HMKJIA OO0pa3oBaTeNbHOM MPOrpaMMbI B
coorBeTrcTBUM ¢ DPI'OC 444.02.02 IlpenogaBanvie B HaYaJIbHBIX KJaccax,

YTBEPKIAECHHOro npukazomM MuHuncrepcrBa npocsemienuss PO or 17.08.2022 N
742.

1.2. llesn u mu1aHUpyeMble pe3yJIbTaThl 0CBOEHUS TUCIHIJIMHBI:

1.2.1. Heapb AuCUUILIHHBI

Conepxanue IPOrpaMMBbl o01reo0pazoBaTenbHON JCLUTLIHBI
«MareMaTnka» HampaBJIE€HO Ha JIOCTWKEHHE pe3yJbTaTOB €€ HW3Yy4YEHHS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HanpasyieHHocTH OI'OC CIIO.

1.2.2. TIlnanmpyeMble Ppe3yJibTaTbl OCBOeHHMsI  001Ie00pa3oBaTeIbLHOM
aucuIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne JUCIUIUIMHA UMeeT npu opmupoBanuu u pazsutun OK.

IInanupyembie pe3yjabTaThl 00yUeHHS
OO0mme KoMNeTeHINH py pesy y

Oomue JAucuuninHapHble
OK 0l. BreiOupatsB 9acTu TpyIOBOTO BOCITUTAHUS: -BJIaJIETh METOJAMH JI0Ka3aTeIbCTB, aJrOPUTMaMU
CIIOCOOBI pemieHusAl- TOTOBHOCTH K TpPYAY, OCO3HAHHUE[pENICHUS  3amad; yMeHHEe  (OpMYJIHPOBATH
Bajaq [ICHHOCTH MacTepCTBA, TPYAONIO0UE;,  [ONpEeNeTICHNs, aKCHOMBI U TEOPEMEI, MPUMEHSATh
MpoeCCHOHATBHOM - TOTOBHOCTh K aKTHBHOW JIESTCIFHOCTHUX, IMPOBOIUTH JIOKAa3aTeIbHBIC PACCYKICHHUS B
eI TEIbHOCTH TEXHOJIOTHYECKOM u COLMATLHOW[XOIC PEIICHHUS 3a/1aY;
MIPUMEHUTEITHLHO HATIPaBJIEHHOCTH, CITOCOOHOCTh- YMETh ONEPUPOBATH MOHATUSMU: CTEIIEHb YUCIIA,
Pa3TUYHBIMUHUIIMUPOBATD, TJTAHUPOBATH uprorapudm YHCIIa; yMeHue BBIMIOJIHSTH,
EEOHTGKCTaM CAMOCTOSITEILHO ~ BBITIONHATh  TaKYIOBBIYMCIECHHWE  3HAUYCHHH W mpeoOpa3oBaHwus]
1esITEIbHOCTD; BBIDOKCHUIA CO CTENEHSAMH | JiorapupMamu,
- MHTEpeC K pas3Iu4yHBIM cdepamnpeodbpa3zoBaHusI JIpOOHO-palMOHATIBHBIX
mpodeccnoHanbHOM NeATENBHOCTH, BEIpYKEHUIA;
OBnanenne YHHUBEpCAILHBIMUF YMETh OTIEPUPOBATH IMOHATHUSIMHE: PaIlHOHAIBHEIE,
YIeOHBIMH MMO3HABATEIFHBIMUMPPALIMOHANBHEIC, ITOKa3aTeNbHBIC, CTEICHHEIC,
ITECTBUSIMH: morapudmmudeckue, TPUTOHOMETPHUYECCKHUE
a) 0a30BbIC JIOTUYECKHUE JICHCTBUS: [YPAaBHCHHS U HEPABCHCTBA, UX CUCTEMEL,
- caMOCTOATENEHO (OPMYyITHpPOBAaTH Wl YMETh OIEPUPOBATH MOHATHAMHU: (PYHKIHS,
AKTyJITM3UPOBATH poOieMy,HeTpephIBHAS byHKITS, MIPOM3BOTHAS,
[paccMaTpUBaTh €€ BCECTOPOHHE; epBoOOpazHas, OTIpe/ICIICHHBI I WHTETpAI,
- YCTaHaBJINBATh CYIIECTBEHHBIM[yMEHUE HAXOAUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX|
MpU3HAK AN OCHOBaHUS JUISIYHKIMHA, WMCTONB3Yysl CIPaBOYHBIE MAaTepPHAIIBI;
CpaBHEHWSI, KJIacCUpUKaIN MMCCIIEIOBATh B TPOCTEUININX CIydasX QYyHKIIUU Ha
0000IIICHUS; IMOHOTOHHOCTb,  HAXOJWUThb  HAWOOJBIIHE M|
- OmpeleNATh LW JACATCIbHOCTH,HAUMCHBIINE 3HAUCHUS  (DYHKIHHA;  CTPOUTH
3ajaBaTh MapaMeTpbl W KPUTEPHH HX[rpadUKd  MHOTOWICHOB C  HCHOJB30BaHUEM
ITOCTHOKCHUS, ATImapata MaTeMaTHYECKOI'0 aHAlln3a; IMPUMEHSThH
- BBISBJSTH  3aKOHOMEPHOCTH  M|IPOM3BOJHYIO IPU PEIIECHUH 3a]ad Ha JBUKECHHUE;
[IPOTUBOpEYMs] B paccMaTpUBAEMBIX|pEHIaTh MPAKTUKO-OPUEHTHPOBAHHbBIE 3aJayd Ha)
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SIBIICHUSX;
- BHOCUTh KOPPCKTHBEI B JICATCILHOCTb,
OLICHUBATh COOTBETCTBUE PE3yJbTATOB)
[[eIIsIM, OLICHUBATh PHCKU TOCIEICTBUH]
e TENNEHOCTH,

pa3BHBATh KPEATHBHOE MBIILICHHE
[pY peLICHUH KU3HEHHBIX MIPO0IEM

0) 6a3zoBBIC HACCIIEIOBATEIBCKHUE,

EeNCTBU:
- BIIAJICTh HaBbIKaMU y4eOHO-
ICCIICIOBATEIIbCKOM M IIPOEKTHOI

IesITETbHOCTH, HABBIKAMHU Pa3pCIICHU
pobiiem;

BEISBIIATE [IPUIMHHO-CJICICTBCHHBIC
CBS3M W aKTyaJM3UpoBaTh 3a/1ady,
BBEIIBUTATh THIIOTE3Y €€ peIIeHUs,
HAaXOINTh apryMeHTHI IS
ITOKa3aTeNnbCTBA CBOMX YTBEPXKICHHH,
BamaBaTh IMapaMeTpel M KPHUTEpUH
[PCIIICHHS,

- aHaHH3I/IpOBaTI) nonyquHme B XO0I¢€
peIlIeHI/IH 3aaa4yu pesyanaTm,
KpI/ITI/I‘-IecKI/I OLCHUBATH 1504
ITOCTOBEPHOCTD, MIPOTHO3UPOBAThH
M3MCHCHHUC B HOBBIX yCJ'IOBI/ISIX;

YMETh TIEPCHOCHTH 3HAHHUA B
MMO3HABATEIIEHYID M IPAKTHUECKYIO
001aCTH KU3HEIEATEILHOCTH,

yMETh HHTETPHUPOBATh 3HAHHUA W3
[Pa3HBIX TIPEIMETHBIX 00JacTel;

- BBIIBUTATh HOBBIC HJCH, IpeaaraTh
OpI/IFI/IHaJ'II)HI)Ie noaxoabl 1 peH_IeHI/IH;

1 CIIOCOOHOCTH HMX HCIOJIL30BAHUS B
[M03HaBaTEJILHOMN u COLMaJIbHON
[paKTHUKE

HauOoNbIIMEe W HAaWMEHbINIWE 3HAYCHHS, HA
HAaXOJXK/ICHHE ITyTH, CKOPOCTH M YCKOPECHUS;

- YMETh OIEPUPOBATH IOHATHAMH: IOKa3aTENIbHas
(byHKUWS, cTeTieHHast GYHKIUS, JToTapu(MuIecKas
(byHKTIHS, TPUTOHOMETPHUYCCKIE ¢GhyHKIHH,
oOpaTHBIC (YHKINH; YMEHHE CTPOUTH Trpaduku
M3y9eHHBIX (PYHKITHH, HCTIOI30BaTh TPAQUKH MIPH|
M3y4eHHH TPOLECCOB U 3aBUCUMOCTEH, NpH
[PELIEHNH 3a/1ad U3 IPYTUX Y4eOHBIX IPEIMETOB U]
Baja4 U3 peajabHON KHU3HU; BBIpaXaTh GpopMynamy]
BaBUCHMOCTH MEX/1y BEINYNHAMU;

COCTaBJIATh BBIPaYKEHUS, ypaBHEHHSI,
HEpaBEHCTBAa M UX CHUCTEMBI MO YCJIOBHIO 3a/1a4H,
MCCITeIoBaTh IOJMYYEHHOE pELIeHHe W OLECHUBATDH
paBIONOXOOHOCTD PE3YIIBTATOB;

- YMETb OIepUpOBaTh ITOHATUSAMU: TOYKa, IpsAMa,
[UIOCKOCTh, HPOCTPAHCTBO, ABYIPAHHBIH YTOI,
CKpELIMBAaIOLIAeCs MpsIMBIE, IApaJUICNIbBHOCTh H
[EePIICHAUKYSIPHOCTh NPSIMBIX W IUIOCKOCTEH,
[YTOJI MEXIY MNPSAMBIMM, YIOJI MEXKIY IPsIMOH U
[UIOCKOCTBIO, ~ YrOJl ~ MEXAY  IUIOCKOCTSIMH,
[PACCTOSIHUE OT TOYKH IO IJIOCKOCTH, PACCTOSIHUE
MEX Y MIPSAMBIMU, paccrosiHue MEXKIY
TJIOCKOCTSMMU, YMEHUEC HCIIOJIb30BaTh Inpu
[PELIEHNH 3a/au HM3Yy4eHHbIE (AaKThl M TEOPEMB]
[UIAHUMETPHH; YMEHHE OLCHUBATh Pa3Mepsbl
0OBEKTOB OKPYIKAIOIIETO MHPA;

- YMETh OIIEpUPOBATh MOHATHSIMH: MHOTOIDaHHHK,
CCUCHHE MHOTOTPaHHHKA, KyO, IapaulelieluIe],
mpu3Ma, THpamuaa, (GHUrypa ¥ IIOBEPXHOCTD
BpallleHus, LHIIMHIp, KOHYC, ap, cdepa, ceueHus
(bUrypbl  BpallleHHs, IUIOCKOCTb, KacaroIascs
cepsl, LWINHApA, KOHYca, IUIOINAAb
[IOBEPXHOCTU nmupaMuabl, IMpU3MBbI, KOHYCa,
UIHHIpa, IUomanab cdepbl, 00beM Kyoa,
[IPSMOYTOJILHOIO Iapajlaeienunena, MUpaMubI,
IPU3MBI, LMJIMHApA, KOHyCa, LIapa; yMEHHE
M300pakaTh MHOTOTPaHHUKHM M IOBEPXHOCTH
BpallleHUs, UX CEYCHHS OT PYKH, C MOMOILIBIO
MepPTEKHBIX ~ MHCTPYMEHTOB M JJIEKTPOHHBIX
CPEICTB;, YMCHHE pACIIO3HABATH CHMMETPUIO B
POCTPAaHCTBE; yMEHUE PACIIO3HABATH MPABHIILHbIC
MHOT'OI'PaHHUKH

YMETH ONEPHUPOBATHL MOHATHAMU: AOBUKCHUE B
[POCTPaHCTBE, mo100HBIE ¢buryps B
POCTPAHCTBE; HCIIOJIb30BAaTh OTHOILIICHUE
[IoIIaIed TOBEPXHOCTEH M O00BEMOB MOJIOOHBIX
(buryp npu pereHuu 3ajaad;

- YMETb BBIYHCISTH T€OMETPUYECKUE BEIUYHHBI
(UTMHA,  yroJ, IUIONIaAb, OOBEM, IUIOIIA
MOBEPXHOCTH), HCIOJIb3Ys H3yUeHHbIe (HOPMYJIbI 1
IMETO/IBI;

- YMETb ONepUPOBaTh NOHATUSIMHU: IPSIMOYTOJIbHAS
ccTeMa KOOPAMHAT, KOOPAWHATHI TOYKH, BEKTOD,
[koOpJMHATEI BEKTOpa, CKaJspHOE MPOU3BE/ICHHE,
YTOII MEXAY BEKTOpaMH, CyMMa BEKTODPOB,
MPOU3BECACHUEC BCKTOpAa Ha YHCIIO, HAXOIUTH (|
ITOMOIIBI0 M3YYEHHBIX (OpMYyT KOOPAWHATEH]
CepellMHbl OTPE3Ka, pACCTOSHHE MEXIYy ABYyMs
[TOYKaMHU;

-yMEeTh BBIOMPATh MOAXOAAMINN U3YYEHHbIH METO
st pemeHus 3a71a4H, pacIo3HaBarh)




MaTeMaTU4ECKUe U MaTeMaTHuYeCcKue
MOJenM B HPUPOJHBIX W OOIECTBEHHBIX|
[IBIEHHMAX, B MCKYyCCTBE; YMEHHEC NPHBOAUTH
MPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUICKOIL

1 MUPOBON MaTeMaTU4eCKOW HAyKH

(hakTe

OK 02. Hcnomp3oBaTh
COBpEeMEHHBIE CPE/ICTBA
OMCKa, aHamu3a U
MHTEPIIPETALUH
nHpopManny, U
MH(DOPMAIHOHHBIE
TCXHOJIOTUH JUTs
BBITOTHEHHSI 3aj1a4
MpogeCCHOHATBHOM
eATeNbHOCTH

B  obmactTh  UEHHOCTH  HAYYHOTO
[TO3HAHUS:

-c(hOpMHUPOBAHHOCTH ~ MHPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY|
YPOBHIO pa3BUTHUSL HAYKH u
0OIIIECTBCHHOM MPAKTUKU, OCHOBAHHOTO
Ha JAajiore KYJBTYP,

CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B TIOJIMKYJIBTYPHOM MUPE;

COBEpPILEHCTBOBAHUE A3BIKOBOH U
MUTATEIbCKOW KYJIBTYPHI KaK CPEICTBA

B3aUMOJCHCTBUSI MEXIy JIOObMH U
MO3HAHMS MUDA,;

- OCO3HaHME IICHHOCTHM  Hay4yHOMU
nesTeNIbHOCTH, TOTOBHOCTD
OCYIIIECTBIISTH MIPOEKTHYIO n
HCCIIEI0BATENBCKYIO JeSITEIbHOCTh
MHIMBHUYaJIbHO U B TPYIIIE.

OBnageHue YHHUBEPCAJIbHBIMU
yueOHBIMH MO3HABATENbHBIMH
MEHCTBUSIMU:

B) paboTa ¢ mH(pOopMAaIHei:

- BJIQJETh HAaBBIKAMH  IIOJTydCHUS]

mHGOpMALMK M3 HMCTOYHUKOB Pa3HBIX]
TUIIOB, CaMOCTOSTENBHO OCYIIECTBIISATH)
[OWCK, aHaIN3, CHCTEMATH3alHUI0 U
MHTEPIPETAIHIO nHdopmanuu
[pa3IMYHBIX u bopm
[pe/ICTaBICHMUS;

Co3/1aBaTb TCKCTbl B PAa3JIMYHLIX
bopmarax ¢ y4yeToM  Ha3HAYEHHUSA
MHQOPMALMK ¥ IIEJICBOM ayJUTOpHUH,
BbIOHpast ONTUMAJIBHYIO bopmy|
[pe/ICTABICHUS U BU3YallU3allnH;
OLICHUBATh JIOCTOBEPHOCTH,
ITerMTHMHOCTD uHpOpMAIHH, ee
COOTBETCTBHE MPABOBBIM KM MOPAIBHOA
DTHYECKUM HOPMaM;

BUJIOB

- HCII0/Ib30BaTh CpencTBa
MHPOPMALTMOHHBIX u
KOMMYHHKAIIMOHHBIX ~ TCXHOJOTHHA B
[peIICHIH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3aI[HOHHBIX 3a7a4 C
cOOITIOIeHnEM TpeOoBaHUA
PPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TMTAEHBL, pecypcocOepexeHus,

MPaBOBBIX M OITHYECKUX HOPM, HOPM|
mH(OpMaLMOHHO Oe30macHoCTH;
- BJAJECTh HAaBBIKAMH PACIIO3HABAHUS U

BaIlUTHI nHpOpMaInH,
MHPOPMAITHOHHON 6e30macHOCTH
ITMYHOCTH

- YMETh OIEPUPOBATH IOHATHAMH: IOKa3aTeNIbHas
(byHKUWS, cTeTieHHast GYHKIUS, JToTapu(MuIecKas
(byHKIIHS, TPUTOHOMETPHUYECKIE ¢GyHKIHN,
oOpaTHBIC (YHKINH; YMEHHE CTPOWUTH Trpaduku
M3y4eHHBIX (DYHKLUHA, UCIIOIb30BaTh Irpaduku IpH
M3y4eHUH MPOLIECCOB M  3aBHCUMOCTEH, TIpH|
[PELIEHNH 3a/1au U3 IPYTUX Y4eOHBIX IPEIMETOB U
Baja4 U3 peajbHON KHU3HU; BBIpaXaTh GopMynamyl
BaBUCHMOCTH MEX/Ty BEINYNHAMU;

YMETbh OIEPUPOBATH IMOHATHUSAMH: TOXIECTBO,
TOXKIECTBEHHOE  IIpeoOpa3oBaHNe, YpaBHEHHE,
HEpaBEHCTBO, CUCTEMa ypaBHEHUH M HEPaBEHCTB,
[PABHOCWJIHOCTh ~ YPaBHEHMH, HEpPaBeHCTB H
CHCTEM,  palMOHaJbHBIE,  HppalUOHAILHEIE,
[OKa3aTelbHBIe, CTCIICHHBIC, JIOTApU(PMHUYECKUE,
TPUTOHOMETPHYECKHE YPAaBHEHHS, HEPaBEHCTBA H
CUCTEMbI; YMETh pC€IIaTh YPaBHCHUA, HCPABCHCTBA
1 CUCTCMBbI C TIOMOIIBIO PpPas3IMYHbIX ITPUEMOB;

pellaTh ypaBHEHUS, HEPAaBEHCTBA U CHUCTEMBI C
[1apaMeTpOM; IIPUMEHSATh YPaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBbl [UId  PEILICHUs

MaTeMaTHYeCKHX 3afad M 334a4 M3 pPa3INYHBIX|
oOacTelt HayKH M peabHON JKU3HHU;

YMETh CBOOOIHO OIEPHPOBATh IOHATHIMU:
IMBIDKEHUE, TapaielbHBIH MEPEeHOC, CHMMETpHS]
Ha IUIOCKOCTM M B TPOCTPAHCTBE, IIOBOPOT,
mpeoOpa3oBaHue TOHOOWS, MOMOOHBIE (UTYPHL;
YMETh pacro3HaBaTh paBHblE U  10J00HbBIE
(bUrypbl, B TOM YHCJE€ B MNpPUPOJIE, HCKYCCTBE,
APXUTEKTYpE; YMETh UCIIONIb30BaTh
reoMeTpuIecKue OTHOIICHHS, HaXOJIUTH,
reoMeTpUYecKHe  BEJIMYMHBI  (AJMHA,  YTOll,
[I0I1a/1b, 00BEM) TPU PEIICHUH 33734 U3 IPYTUX|
[y4eOHBIX TIPEIMETOB U U3 PeasbHOM *KU3HU




OK 03. ITnanuposats y

[pean30BHIBATH
cOOCTBEHHOE
MpoeCCHOHATBHOE U
ITHIHOCTHOE pa3BHTHE,
peIIPHHIMATEIIBCKYIO
e TeEHOCTD B
MpoeCCHOHATBHOM
chepe, HCIOIB30BATH
BHaHMS 110 (PUHAHCOBOH|
rpPaMOTHOCTH B

[PA3JIMYHBIX )KU3HCHHBIX]
CATyalludgX

B obnacti ayXOBHO-HPaBCTBEHHOTO
BOCIIUTaHMS:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOTO|
CO3HAHMS, STHIECKOTO TIOBEICHHUS;

- CIIOCOOHOCTH OIICHMBATH CHUTYaLHUIO U
MPUHAMATh  OCO3HAaHHBIE  PEIICHMUS,
OPHEHTHPYSICh Ha MOpPaJIBHO-
HPaBCTBEHHbBIE HOPMBI M [ICHHOCTH;
OCO3HaHME JIMYHOTO  BKJAja
[OCTPOEHHE YCTOHYHBOTO OYIyLIEro;
OTBETCTBEHHOE OTHOILIEHHE K CBOMM
poauTensiM M (WIM) OPYTUM UJIEeHaM
CEMbM, CO3JAHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO  IIPUHATHS  IIEHHOCTEH|
CEMEMHOW JKU3HH B COOTBETCTBHH C
TpagusIMu HapoJoB Poccny;
OBnaseHne YHHBEPCAIbHBIMH
[PETYIATHBHBIMU JICHCTBUAMU:

) caMOOpTaHN3AITHS:
CaMOCTOSTENILHO
[M03HABATENIEHYIO JeSITeTIbHOCTD,
BHISBJIATH  [POOJEMBI, CTaBUTh U
(hopMynHpOBaTH COOCTBEHHBIE 33a]a4H B
0Opa3zoBaTeNbHON  AESATENBHOCTH |
PKU3HEHHBIX CUTYallUsX;
CaMOCTOSITENIbHO COCTaBJIATh IUIAH|
pelIeHusT ~ TpOOJEeMBI  C  y4eToM
MMEIOIINXCS PECypCoB, COOCTBCHHBIX|
BO3MOXXHOCTEHN U IPEANIOYTEHUH;

- JaBaTh OIIEHKY HOBBIM CHUTYalHsIM;
criocoOCTBOBaTh  (OPMHUPOBAHHUIO M
[IPOSIBIICHUIO IIUPOKOW JPYAMIUH B
pa3HBIX OONACTSAX 3HAHWH, MOCTOSHHO
[MOBBILIATH CBOM 00pa3oBaTENbHBIA U
KyJIbTYPHBII YPOBEHb;

0) CAaMOKOHTPOJIb:

MICTIONIb30BaTh MPUEMBI peIeKCHH s
OLICHKM CHTyallud, BBIOOpa BEPHOTO)
[peeHNs;

YMeThb  OLEHHUBaTb PHCKH U
CBOEBPEMEHHO IPHHUMATH PEIICHUS I10
X CHYDKEHHMIO;

B) SMOIIMOHAIHHBIH HUHTEJUICKT,
pe/nosaraomui ¢hopMUPOBAHHOCTD:
BHYTPEHHEH MOTHMBAIIMH, BKIIOYAIONIEH
CTpeMJIEHHE K JOCTIDKCHHIO LEIH H
yCIIexXy, ONTHUMH3M, HHUIMATHBHOCTE,
YMEHHE IEeWCTBOBATh, MCXOSI U3 CBOMX
BO3MO>KHOCTEH;

- OMIIATHH, BKIIOYAIOUIEH CIOCOOHOCTH)
MMOHMMAaTh 3MOIMOHAIBHOE COCTOSHHE,

B

OCYULIECTBJISATh

Npyrux, YUYHUTHIBATh ero pH
OCYIIECTBIICHUH KOMMYHUKAIINH,
CIIOCOOHOCTP K COYYBCTBHIO  H
COTepEeKUBAHUIO;

- COIIMAJIBHBIX HABBIKOB, BKIIHOYAKOIIHX
CII0OCOOHOCTH BBICTpanBaThb OTHOIICHUS

- YMETh ONCPUPOBATh MOHITHSIMU: PALIMOHAIBHEBIC,
MppalMOHANbHBIC, TI0KA3aTeNIbHBIC, CTCICHHEIC,
imorapupmudeckue, TPUTOHOMETPUYECKHE
lypaBHEHHS U HEPABEHCTBA, MX CUCTEMBI;

- YMETh OTEPUPOBAThH MOHATHIMH: MHOTOIPAHHHUK,
CCueHHEe MHOTOTPAHHHKA, KyO, MapajuieNienumne],
mpu3ma, mHpamuga, ¢GuUrypa ¥ HOBEPXHOCTb
BpalleHus, UITHHIP, KOHYC, 1ap, cepa, ceueHus
(burypel  BpamieHHs, IUIOCKOCTh, Kacaromiascs
chepsl, HWIKH/IPA, KOHYCa, IUIOIAb
[MOBEPXHOCTH  IHPAMUIBI, TPU3MBI, KOHYCA,
muMHApa, IIomans chepsl, o00beM KyOa,
MPSIMOYTOJIBHOTO MapajuIeenuIeia, MUPAMUIbI,
MpU3MbI, LWIHHIpPA, KOHYyca, LIapa; YMEHHUE
M300pakaTh MHOTOTPAaHHHKH M OBEPXHOCTH|
BpallleHHs, WX CEUCHHS OT PYKH, C TMOMOIIBIO
MepPTEKHBIX ~ HMHCTPYMEHTOB ¥ 3JICKTPOHHBIX|
CpE/ICTB, yYMETh paclo3HaBaTh CHMMETPUIO B
MpOCTpaHCTBE; YMETh PACIIO3HABATh MPABUIIbHBIC
MHOTOTPaHHUKH;

- YMETh OTICPHPOBAThH MOHATHSIMHE: MIPSIMOYTOJIbHAS
CCTeMa KOOPAUHAT, KOOPAUHATHI TOYKH, BEKTOD,
KOOPIMHATHI BEKTOpa, CKAILIPHOC MPOHM3BEICHHE,
yTOJ MEXIy BEKTOpaMH, CyMMa BEKTOpPOB,
POM3BEACHUE BEKTOpPA HA YHUCIO, HAXOIUTh C
[MOMOIIBI0  M3YyYCHHBIX  (OPMYNT  KOOPIHHATH
CepeMHbl OTPE3Ka, PACCTOSHHE MEXIy ABYMs
[TOYKAMHU

C JpyruMu  JIOABMH,  3a00THTHCH,
pOSIBJISITh ~ MHTEPEC W pa3peliaTh)
KOH(IIMKTHI




OK 04. DddexruBHo
B3aMMOJEHCTBOBATh U
paboTaTh B KOJUIEKTHBE
1 KOMaH[e

KOMMYHHUKATUBHBIMH JACHCTBUSIMU:

0) coBMeCTHas! IESITENbHOCTD:

MOHUMATh u UCTIOJb30BaTh)
[peuMyIIecTBa KOMaHJHO! u
HIUBUAYaJIbHON pabOTHI;

NpUHUMATh  LEId  COBMECTHOH
MeATENIBHOCTH,  OPTraHW30BBIBATH U
KOODIWHUPOBATh JCHCTBHA IO  €¢
ITOCTHKEHHIO: COCTaBIIATh IUIaH]
INEeNCTBUM, pacIpEeNaTh POJIU C YUETOM
MHEHHUH YYaCTHHKOB 00CyXIaTh,
[pE3yJIBTaTBI COBMECTHOM PabOTBHI;

- KOOpAMHUPOBATH MU BBITIOJIHATH pa60Ty
B YCJIOBUAX PCaJIbHOTO, BUPTYAJIBHOI'O 1

KOMOMHUPOBAaHHOT'O B3aUMO/ICHCTBYSL;
- OCYIIIECTBIIATh MO3UTHBHOE
CTpaTernuecKoe TIOBE/ICHHE B
pPa3MMYHBIX  CHUTYAlMsAX, IPOSBIIATH)
TBOPYECTBO W BOOOpaXCHHE, OBITH
MHULIAATUBHBIM.

OpnajgcHue YHUBEPCATBHBIMH

PETYISITUBHBIME ACHCTBHAMM:

T) IpUHATHE ceOs U IPYTUX JIOACH:
NPUHUMATh MOTHBBI M ApTyMEHTH]
npyrux mojen pu aHalu3e
[PE3yJIbTaTOB AESATEIHHOCTH;

NPU3HABAaTh CBOE IIPaBO M IIPaBo
ITpyTUX JIFO/ICH Ha OIIHOKH;

- pa3BHBaThb CIOCOOHOCTb IIOHUMATH|
MHD C IO3ULIUH APYTOTO YeI0oBeKa

TOTOBHOCTb K CaMOpa3BUTHIO, -
CaMOCTOSITEIbHOCTH u
CaMOOIIPEICIICHNUIO;

-OBJIaICHHE HaBBIKAMH y4eOHO-
ICCIIEIOBATENIbCKOM,  MPOEKTHOH U
COIIANBHON eI TEIbHOCTH;

OBnaseHne YHHBEPCAIbHBIMH

YMETh OIIEpPUPOBATh MOHSATUSMH: CIIy4alHBIH]
ONBIT ¥ CIIydailHOE COOBITHE, BEPOSTHOCTD
CIlydaHOTO  COOBITHS;  yMEThb  BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TI'PaUUCCKUX|
[METOIOB; TPHMEHATH (GOPMYIBI CIOXKEHHA U
[YMHOXCHHUSI ~ BEpPOSTHOCTEH,  KOMOMHATOpPHBIC
(bakTBl W (GOPMYNBI TPH pEIICHWH 3ajad;
OLICHNBATh BEPOATHOCTH pPEaIbHBIX COOBITHH;
BHAaKOMCTBO €O  CIy4ailHBIMH  BEJIWYHMHAMU;
[YMEHHE TPUBOANTH ITPUMEPHI POSBICHHS 3aKOHA
OOJIBIINX YHCEN B NMPHUPOAHBIX U OOIIECTBEHHBIX|
[IBIICHMSIX;

YMETh CBOOOJHO OIEPHPOBATh IOHSATHSIMU:
CTEEHb C  [eJbIM  [OKa3aTeleM, KOPEHb
HaTypaJbHOH CTENIEHH, CTEHNEHb C PAIMOHAIBHBIM
[OKazaTeleM, CTENEeHb C  JICHCTBUTENIBHBIM
(BemeCTBEHHBIM) TOKa3aTeseM, JIorapudpM drcia,
CHHYC, KOCHHYC W TAHT'€HC MIPOU3BOJILHOTO YHCIIA;
YMETh CBOOOJHO OIEPHPOBATH IOHATHIMU:
rpaduk byHKIMH, oOparHas byHKIY,
KOMIIO3UIMS ~ (QYHKUMH, JMHeHHas QyHKuus,
KBajpaTUuHass (QYHKIMsS, CTETeHHas (QYHKIHS C
eNbIM  TI0KasaTesneM,  TPUIOHOMETPHUYECKHUE
(byHKIHH, oOpaTHbIe TPUTOHOMETPUIECKHE
(byHKIMM, TOKa3aTelbHas M Jorapudmuueckas
(bYHKOHH; YMETb CTPOUTh TpaduKu (QYHKIIHIA,
BEITIOJTHATE IPE00pa30BaHus TpapuKoB (yHKIIHT;
- YMEThb WCHONB30BaTh Tpaduku (QYHKOHH I
M3ydeHUs] IIPOLECCOB M  3aBHCHMOCTEH TIpH|
[peLIIeHNH 3a/1ad U3 APYTUX Y4eOHBIX IPEIMETOB U
M3 peaJbHOM JKU3HM; BBIpAXaTh (QopMyIamy
3aBUCHMOCTH MEX/1y BEINYNHAMU;

- cBOOOJHO ONEpPHPOBATh IMOHATHAMH: YETHOCTb
(byHKIMH, MEPUOTUYHOCTh GbyHKIMH,
OTrpaHUYEHHOCTh byHKIMH, MOHOTOHHOCTH|
(byHKIMH, dKCTpeMyM (GYHKUHMH, HauOoJiblliee |
HarMeHbIIee 3HaUeHU (QYHKIMU Ha TIPOMEXKYTKE;
YMETb MPOBOANTD HcCiIe0BaHNe (QyHKINY;

- YMEThb HCIIOJb30BaTh CBOMCTBA M TpaduKH
(byHKIMIA JUIsl pellieHus] ypaBHEHHH, HEPaBEHCTB U
Bagad c  mapamerpaMu; — M300pakaTh  Ha
[KOOpAMHATHON IUIOCKOCTH MHOXECTBA PEIICHUH
ypaBHEHHI, HEPABEHCTB U MX CUCTEM

OK 05. OcymiecTBisTh
YCTHYEO U TTHCbMEHHYIO

[KOMMYHHKAIHIO HA|
rOCYapCTBEHHOM
SI3BIKE Poccuiickoi
Denepanyu ¢ y4eToM
l0ocOOeHHOCTEN
COLIMAJILHOTO it

YIBTYPHOTO
OHTEKCTa

k

B 061acTH 3CTETHYECKOr0 BOCIUTAHHUS:
ACTETHYECKOE OTHOIIEHHE K MHUpY,)
BKJIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0  TBOPYECTBa,  CIIOPTA,
Tpy/Ja ¥ OOIIECTBEHHBIX OTHOIIEHUH;
CHOCOOHOCTh BOCTIPHHUMATH)|
pPa3JIMYHbIC BUJBI UCKYCCTBA, TPaJULIUH
M TBOPYECTBO CBOCTO W  JPYrUX
HApOJIOB, OLIYLIATh 3MOLMOHAIBHOE
BO3/ICHCTBIE HCKYCCTBA;

- yOeXIICHHOCTh B 3HAUYUMOCTH IS
IIMYHOCTH M OOLIECTBA OTEYECTBEHHOTO|
1 MHUPOBOTO HCKYCCTBA, OTHHYCCKHUX
KyJIbTYPHBIX TpaJuLUii ¥ HapOJHOIO
TBOPYECTBA,;

TOTOBHOCTH K CaMOBBIPAXKCHUIO B

IIPOABJIATH KadyeCTBa

VIMYHOCTH,

Pa3sHBIX BHJAX HCKYCCTBA, CTPEMJICHHE
TBOPUYECKOH

- YMETb OIIEpUPOBATH MOHATUAMMU: TOUKA, IpsAMas,
[UIOCKOCTb, IIPOCTPAHCTBO, JBYTPaHHBIA yTIOJI,
CKpEIIMUBAIOIINECA IPsSMbIE, MAPAJLICIBHOCTh MU
[EPIECHIUKYJIAPHOCTE IPSIMBIX M IUIOCKOCTEH,
YTOJI MEXIYy NPSAMBIMM, YIOJ MEXKIY IPsIMOH U
[UIOCKOCTBIO,  YroJl ~ MEXAYy  INUIOCKOCTSAMH,
[PACCTOSIHUE OT TOYKH O IIOCKOCTH, PACCTOSHUE
MEXKTY HOPSMBIMH, paccTosiHue MEXTY|
[IOCKOCTSIMU;

YMETb HCIIOJIB30BATh IIPU PELICHUM 3aaay
[13ydeHHble (aKTbl W TEOpPEeMBbl ILIAHUMETPUH;
[yMEHHE OLICHUBATh pasMepsbl 00BEKTOB
OKpYAaroIlero Mupa




OBilasieHue YHUBEpCaJIbHBIMY|
KOMMYHUKATHBHBIMH ACHCTBUSIMU:

a) oOImIeHue:

OCYIIECTBIIITh KOMMYHHUKALMHA BO|
BCeX cdepax KU3HH;

- pacro3HaBaTh HEeBepOATBHBIC

cpencTBa oOrmmeHwus, TTOHUMATh

BHaUeHMe COIIMATBHBIX 3HAKOB,

[pacro3HaBaTh MIPEATOCHIIKH

KOH(IMKTHBIX CHTyallMd W CMSI4arh,

KOH(MIIMKTBHI;

- Pa3BEpHYTO U JIOTUYHO U3J1araTh CBOIO

TOYKY 3pEHUs C HCIIOJb30BaHHEM

SI3BIKOBBIX CPE/ICTB
OK 06. IlposBasaTs|- OCO3HaHME 00y4aomMMUCA- YMETh PellaTh TEKCTOBBIC 3a/1a4M PAa3HBIX THIIOB
Cpa’KAaHCKO- [poccuiicKoi TPaXTaHCKOW|(B TOM dYHCIEe HAa TIPOLEHTHI, JOJIM W YacTH, Ha
MaTPHOTUIECKYIO MICHTUIHOCTH; InBIDKEHNE, paboTy, CTOMMOCTh TOBapOB M YCIHYT,
MTO3UITHIO, - IeJICHATIPaBICHHOE Pa3BUTHE[HATIOTH, 33/1a491 U3 00JaCTH YIPaBICHUS JTNIHBIMY]
ITEeMOHCTPHPOBAThH BHYTPCHHEH TO3MIMH JIMYHOCTH Hal  CEMEHHBIMH  (HHAHCaMH);  COCTaBIATH
0CO3HAHHOE IOBEICHHE/OCHOBE JTlyXOBHO-HPABCTBCHHBIX[BBIPDAXKCHUS, yPAaBHEHHS, HEPAaBEHCTBA M HX|
Ha OCHOBE[ICHHOCTEH  HapojgoB  PoccuiickoijcucTeMsl IO  YCJIOBHIO 3aJadd, HCCIEAOBATH
TPaJANIHOHHBIX Denepanym, UCTOPUUYECKHUX U[IIOJTy4eHHOE peleHue u OLICHNBATh
00IIIeYeT0BEYeCKHX HALIMOHAIIBHO-KYJIBTYPHBIX — TPaAMIHIA,IPaBION0A00HOCTD PE3yIbTaTOB;
LIEeHHOCTe, B  TOM|POPMHUpPOBAHHE CHCTEMbl 3HAYMMBIX| *yMETh ONEPHPOBATh MOHITHUSMH: OIpEICIICHHE,
qHcIe c Y4EeTOM|IIEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,[AKCHOMa,  TeopeMa,  CIEACTBHE,  CBOMCTBO,
rapMOHHU3AIMU AHTUKOPPYIIIMOHHOTO MHPOBO33PEHUSL, [IIPU3HAK, JI0Ka3aTeNbCTBO, PaBHOCHIIBHBIE
ME)KHALMOHANBHBIX  H[IPaBOCO3HAHUS, 9KOJIOTHIECKON((DOPMYITHPOBKH; YMETh (hOPMYIHPOBATH OOPAaTHOE
MEKPETUTHO3HBIX KyJIbTYpBI, CIIOCOOHOCTH CTaBUTH LICJHU[ IPOTHBOIIOJIOKHOE YTBEPXKICHUE, INPHBOIUTH
OTHOIICHHH, W CTPOUTH XKU3HEHHBIE TIAHBI; [pUMEPB! 1 KOHTPIIPUMEPHI, HCIONB30BaTh METO]|
MPUMEHATh CTaHIApTHIB YacTH rpa’kAaHCKOTO BOCITUTAHUSA:  [MaTeMaTHYeCKOH WHIIyKINY; MIPOBOANTH
QHTUKOPPYIIIMOHHOTO | OCO3HAaHWE CBOMX KOHCTUTYIMOHHBIX[TOKA3aTENbHBIC pACCY’)KACHUS TPH  pEIICHUHY|
MOBEACHUS mpaB W 00sA3aHHOCTEH, YyBakKCHHWEBanad, OICHUBATH JIOTHYECKYIO IPAaBHIIBHOCTD

3aKOHa U IPaBOIOPSIKA; paccyXIeHuil;

- NPUHSTHE TPAaAULUUOHHBIX| *yMeTh CBOOOJHO OIEPUPOBATh MOHITHUSMH:

HAI[OHAJIBHBIX, 00111e4e10BEeYeCKHX|IOCIEJ0BATEILHOCTS, apudmeTHyeckas

FYMaHHUCTHUECKHX M JEMOKPAaTHYECKHUX|IIPOrpeccHs, reoMeTpuyecKast nporpeccus,

[IEHHOCTEH; 0ECKOHEYHO yObIBaroIast reoMeTpuyecKas

- TOTOBHOCTh MIPOTHUBOCTOSTH{IPOTPECCHS; YMETh 3a]aBaTh

1/1€0JIOTUH 9KCTPEMU3MA,[IOCIICIOBATEILHOCTH, B TOM YHCIIE C ITOMOIIBIO|

HalMOHAIN3MA, KceHOo(oOHN,|peKyppEeHTHBIX (opmy;

ITICKpUMUHAIIMM 110 COLMANBbHBIM,- *yMeTb BHIOMpATh MOAXOIAIINA METOH IS

[PETTUTHO3HBIM, pacoBBIM,peIICHHs]  3aJadd; [OHMMaHWE 3HAYUMOCTH

HallMOHAJIBHBIM IIPU3HAKAM; MaTeMaTUKd B W3YyYEHWH  NPUPOJHBIX U

- TOTOBHOCTh BECTH COBMECTHYIOOOLIECTBEHHBIX IIPOLECCOB M SIBICHUH; YMETh

nesTeIbHOCTh B MHTEpecax|paclio3HaBaTh MPOSIBJICHUE 3aKOHOB MaTEMaTHKH B

FpaKIaHCKOTO OOIIECTBa, Y4aCTBOBATHCKYCCTBE,  yMEThb  HPUBOJUTH  IIPHUMEPHI

B CaMOYyIIPaBJICHUU BMaTeMaTUYECKUX  OTKPBITUM  POCCUMCKOH U

00111600pa30BaTENFHON OpraHU3alMd HMHUPOBOM MaTeMaTHYECKONW HAYKH

VICTCKO-FOHOMICCKUX OpTaHU3alnugX;

- yMEHHE  B3aUMOJCHCTBOBATH
COIMATbHBIME HHCTUTYTaMH B
COOTBETCTBMHM C WX QYHKIHUSIMH U]
Ha3HAYCHHUEM;

- TOTOBHOCTb K TYMAaHHUTapHOW W
BOJIOHTEPCKOH NIEATETHHOCTH;
MMaTPUOTHYCCKOTO BOCIITUTAHUA:

- copMHUPOBAHHOCTH  POCCHUHICKOIA
Fpa)l(}IaHCKOﬁ UACHTUYHOCTH,
IMaTpruoTHU3MaA, YBaXXCHUA K CBOCMY]
HApo4y, 4yBCTBAa  OTBETCTBECHHOCTH

rnepen PomuHol, ropaoctu 3a  cBOM

Kpail, cBowo PoauHy, cBOH S3BIK H
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Kyl1bTYpy, MNpOILIOE U  HacTosliee
MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIIEHHE K
TOCYIapCTBEHHBIM CHMBOJIaM,
MCTOPUIECKOMY 31 MIPUPOTHOMY]
HACIICANIO, TaMATHUKAM, TPaJdIIsIM
HaponoB Poccuu, noctuxenusm Poccun
B HayKe, HCKYCCTBE, cropTe,
TeXHOJIOTHSX U TPYAE;

- ueitHas yOexKICHHOCTh, TOTOBHOCTB K|

cinyxeHutro M 3amure  OredecTBa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;
OCBOCHHBIE o0y4Jaromumucs
MEKIIpEIMETHBIE TIOHATHSA u
YHHBEpCalbHbIE y4eOHbIE JEHCTBHSA
(perynsITUBHBIC, MI03HABATEIbHBIC,
KOMMYHHUKATHBHBIE);

- CIHOCOOHOCTh HX HCIIOJIB30BAHHS B
[M03HABaTEJILHOMI " COLIMAJIbHON
[IpaKTHKE, TOTOBHOCTh K
CaMOCTOSATEIbHOMY IIJIAHUPOBAaHUIO 1
OCYLLECTBIICHUIO yueOHOH

MICATCIbHOCTH, OpraHu3alnu yqe6H0ro
COTpyAHUYECTBA C ME€AArort4eCKuMunu

paOOTHUKAaMH W  CBEPCTHHKAMH, K
VIaCTHIO B ITOCTPOCHHH
MHINBUIYaIbHOM o0Opa3oBaTenpHON
TPaeKTOPHH;

- OBJAJCHHE HaBBHIKAMH  Yy4eOHO-
ICCIIEIOBATENIbCKOM,  MPOEKTHOH M|

COIMAIIbHOM JACATCIBHOCTHU

OK 07. CoxeiicTBOBaTH,
COXpaHEHHIO
OKpy>Xarouiel  cpenpl,
pecypcocOepekeHuIO,
MIPUMEHATh 3HaHHUA 00
M3MEHEHHH  KJIHMMara,
TP UHIUITBI
OEPEIKITHBOTO
MPOU3BOJICTBA,
b PeKTHBHO
elicTBOBATh
Ipe3BBIYaiHBIX
CUTYaITHSIX

- HE IPUHUMATh JAEUCTBHUS, IPUHOCSIINE
Bpell OKpY’Karolllel cpene;

YMETh MPOrHO3UPOBATH
He6HaFOHpI/I)ITHbIe OKOJIOITNYCCKUC|
ITOCJICACTBHUA MpEANPHUHUMACMBIX]
elCTBUY, IPENOTBPAILATD UX;
pacoimpuThb OIIBIT ACATCIIBHOCTH
PKOJIOIMYECKON HApaBIEHHOCTH;
pa3pabarblBaTh IDIAH  PEIICHHSA
MpoOIEMBI c Y4ETOM aHaIM3a|
MM EIOLIUXCS MaTepHaIbHBIX u
HeMaTepUaIbHBIX PECYPCOB;
OCYILIECTBIIATh  IleJICHANIPABIICHHBIMH]]
[OVCK TIEPEHOCa CPEACTB U CHOCOOOB|
IeficTBUS B MPO(ECCHOHAIBLHYIO CPELLY;

- YMETH TIEPEHOCUTD 3HAHUA B
[M03HABATEIILHYID M IPAKTHYECKYIO
00JIaCTH KU3HEACITCIBHOCTH,

- OpemiaraTh  HOBBIE  IPOEKTHI,
OLICHUBATh HJEH C IO3UIUH HOBH3HBI,
OpPHTHHAIBLHOCTH, MPAKTHYECKOH
BHAYUMOCTH;

JAaBaTb OLCHKY HOBBIM CHUTYAlUsIM,
BHOCUTb KOPPCEKTUBBI B ACATCIbHOCTD,
OILICHUBATHb COOTBETCTBUE PE3YJIbTATOB

YMETh OICPUPOBATh MOHATHUAME: (HYHKIIHSA,
HEenpepbIBHAS ¢byHKIMA, MPOM3BOAHAS,
epBOOOpa3Hasi, ONPEACICHHBIA WHTETPAT, YMETh
HaXOAWUTh POU3BOIHBIC 3JIEMEHTAPHBIX (YHKINH,
MCIIOJIb3Ys CIIPABOYHBIC MaTCpHUaJIbl; UCCIIEA0BATH
B IIPOCTEHIINX cly4asx GbyHKIMH HA|
MOHOTOHHOCTD, HaXOaUuThb HanOOJIbIINE Hu
HAUMCHBIINE  3HAueHWs  (YHKOHHA;  CTPOUTH
rpa@uKd  MHOTOWICHOB C  HCIOJB30BAaHHUEM
ATITapaTta MaTeMaTHYeCKOT0 aHalln3a; IPUMEHSThH
ITPOU3BOIHYIO MPH PEIICHUU 33734 Ha JBIDKCHIE,
pemaTh MPaKTHKO-OPUEHTHPOBAaHHBIC 3aladyd Hal
HaNOOIbIINE )44 HAUMCHBIIIUC 3HAa4YCHUA, Haj
HaXO0XIECHHUE IIyTH, CKOPOCTH U YCKOPEHUS,

- YMCETb ONEpUPOBATH MNOHATHAMU: JIBUKCHHC B
[POCTPaHCTBE, mo100HBIE ¢buryps B
[POCTPAHCTBE,; HCIIOJIb30BaTh OTHOILICHHE
[IO0IIaIed TOBEPXHOCTEH M O0OBEMOB MOJIOOHBIX
(buTyp TIpH peIIeHUN 3a1ad;

- YMETh BBIYUCIIATH T€OMETPHUYCCKHE BEINYHHBI
(mmmHA, yroN, IUTOmAAb, OOBEM, IUIOMIANb
[MOBEPXHOCTH), UCTIOJB3Ys N3yUECHHBIE (OPMYJIBI U
METO/IbI

LIEJISIM
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOMN JUCLUILIUHBI

2.1. O0bem yueOHOM TMCHUIIMHBI M BUIbI Y4eOHO#l padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOH TUCIIHIIIMHBI 202
B T.4. B popMe NPpaKTHYECKOH MOAT0TOBKH 32
BT. U..

TEOPETHUUECKOE 00yUueHue 140
IIPAKTUYECKUE 3aHATUS 16
CamocrosiTeibHas paGora 30
KoncyabTanuu 4
IIpome:xxyTouyHast aTTecTanus (3K3aMeH) 12
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2.2 TeMmaTu4eCKHUil IUVIAH U COAepPKaHUe Yy4eOHOM TUcUUIIMHBI «MaTeMaTHKa»

O0bem, akaa. 4/ B Komr .
KOMIIETCHIINH,
TOM 4YHCJIe B dopmupoBan
Haumenoanue pasjienon Copep:xanue 1 (pOpMbI OPraHN3aNUHU AeATEIBHOCTH 00y4aIOIMUXCS (bopme ” HI0 KOTOPBIX
u Tem IPAKTHIECKOM | 0y co6cTBYeET
NMOJATOTOBKH, aKa/. JIeMeHT
1 MPOrpaMMbl
1 2 3 4
Pazneu 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 8/2 OK 01, OK
Tema 1.1. Conepxanne y1e0HOr0 MaTepHajia 2 02, OK 03,
Yucna. YpaBHeHuS U Teopernueckoe ofyuenune OK 04, OK
HEpaBEHCTBA. BBenenue. [leWicTBHSA HaA MONOKUTEIBHBIMH M OTPUIATEIBHBIMH YUCIAMHU, C OOBIKHOBEHHBIMH H 2 05, OK 06
JecATHIHBIMU po0sivu. JIMHElHbIe, KBagpaTHBIE, JPOOHO-THMHEIHBIC YPaBHEHHUS 1 HEPABEHCTRA.
IIpakTHyeckue 3aHATHS -
Tema 1.2. Copep:xaHue y4eOHOT0 MaTepuaJia 31
OyHKIMY, €€ CBOMCTBA U Teoperuueckoe o0yueHue 2
rpadux. [Nonsarue QpyHKIMA: IIeMeHTapHBIC (YYHKINH, CIIOCOOHI € 3a1aHus, rpad)uK U cBOicTBa (YHKIINH.
IIpakTnyeckne 3aHATHSA 1
[TpakTryeckas padora rmo Teme «PyHKIHS U €€ CBOMCTBA. »
Tema 1.3. Copep:xaHue y4eOHOT0 MaTepuaJia 31
Pewenue 3anay u3 xypca Teoperuueckoe o0yyeHue )
reOMETPUM OCHOBHOM O0o01meHne: reoMeTpusi Ha MIIOCKOCTH.
KoJbl. BxogHon KOHTPOIJIb. HpaKTqucKHe 3aHATUSA 1
BBonHas koHTpoJbHAS paboTa.
Pasgen 2. Crenenu u kopHU. CTeneHHas, NOKa3aTeJIbHAA U JIorapugMuyecKkas PyHKIHMH 38/4
Tema 2.1. CpoiicTBa Coaep:xkanue yue0HOro MaTepuaJa 2
CTEICHU C pallMOHANBHBIM U | TeopeTnuecKkoe o0yyenne )
AeHCTBUTENbHBIM [TonsiTHE CcTENeHH C LIeJIBIM, PAMOHAIBHBIM M AEHCTBUTEILHBIM ITOKa3aTesIeM U €€ CBOMCTBA.
NTOKa3aTeIIAMHU. IIpakTHyeckune 3aHATHS - OK 01. OK
Tema 2.2 Copep:xaHue y4eOHOT0 MaTepuaJia 9/1 02 OK, 03
CrenenHas QyHKITHS, €€ Teoperuueckoe o0yueHue OK 65 OK 67
ceoiicTra. [IpeoOpasoanue | [lonaTwe KOpHA N-OH CTENEHH U3 JACHCTBUTENBHOro umciaa. CBOMCTBA KOPHSA N-OH CTENEHH. ] ’
BBIPAXKEHUM ¢ KOPHAMU N-0H | CreneHHble (YHKIMH, WX CBOMcTBa M rpaduku. PYHKIHMS BUIA KOPEHb N—OW CTENEHH U3 X, €€
CTEIICHHU. cBoiicTBa u rpaduk. [IpeobpazoBanne HpparMoOHAIBHBIX BEIpakeHn. O06001eHre CBOHCTB CTEIECHH.
IIpakTHyeckue 3aHATHSA 1
Kontponsuas pabora nmo reme «KopHH U cTeneHM».
Tema 2.3. Conep:xaHue y4e0HOT0 MaTepHaJja 31
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Pemenue UppanruoHaJIbHbIX

Teoperuueckoe o0yyeHune

YPaBHEHHI. HppanyoHnanbHble ypaBHEHHs, PaBHOCHIBHOCTh HMPPAMOHAIBHBIX ypaBHEHHH. OCHOBHBIE METOJIbI 2
pelleHNs HPPalMOHAIbHBIX YPaBHEHHN.
IIpakTHyeckHe 3aHATHSA |
O060011IeHNE TTIOHATHS 00 HPPAMOHAIBEHBIX YPaBHEHHSX.
Tema 2.4. Copep:xaHue y4eO0HOr0 MaTepuaJia 11/1
IToxasaTtenbHas pyHKuus, ee | TeopeTudeckoe oGydeHne
cpolictea. [TokazarenbHbIe CrenieHp ¢ TPOM3BOJIBHBIM JIEHCTBUTENBEHBIM IMOKa3ateneM. [loka3arenpHas (yHKIHA, ee CBOHCTBA U
YPaBHCHMS U HCPAaBCHCTBA. | rpaduk. 3HAKOMCTBO C MPHMEHEHHEM TIOoKa3zaTenbHOW (¢yHKunu. [lokasaTenpHBIE ypaBHEHHS. 10
Pewenne npocTediinx MOKa3aTENbHBIX YPABHEHUM METOAOM YPAaBHUBAHHs IOKa3aTelel, BBEACHUS
HOBOH TIepeMEHHOW, (YHKIMOHATBHO-TpapUIecKuM MeTonoM. [loka3aTenbHBIE HEpaBEHCTBA.
Pemenne nmpocTefmmx moxasareabHbIX HepaBeHCTB. O000IIeHNEe OHATH 0 OKA3aTeIbHONH (QYHKIIHH.
IIpakTHyeckne 3aHATHSA 1
KonrponpHas padora no teme «lloka3arenbHast QyHKIHS».
Tema 2.5. Copep:xaHue y4eOHOT0 MaTepuaJia 4
Jlorapudm yncna. Cpoiictea | Teoperudyeckoe o6yyeHue
norapudmMos Jlorapupm umcna. OcHOBHOE rorapupmuieckoe ToxaecTBo. CBolcTBa JOrapu(MoOB; TNpaBHIIA 4
JOeHcTBUi ¢ jorapudmamu. Berumcnenme norapudmon. Ilepexonq K HOBOMY OCHOBAaHHIO.
IIpeoOpa3oBanHue JOrapUPMHUUCCKUX BBIPAKCHHIA.
IIpakTHyeckue 3aHATHSA -
Tema 2.6. Copep:xaHue yue0HOI0 MaTepHuaJia 9/1
Jlorapupmuyeckas Teoperuueckoe o0y4yeHue
Gbynkuus, ee CBOHCTBA. Jlorapupmudeckass ¢pyHkius u ee cBoiicrBa. Omnepanuy NOTEHUMPOBAHUS U Jiorapu(MUpPOBaHMUSL.
Jlorapupmuueckue [Monsitue JsorapuMUUECKOro YpaBHEHUs: TPH OCHOBHBIX METO/a peIleHHs JIOrapu(pMHUIECKUX 8
YPaBHEHHs, HCPABEHCTBA. ypaBHEHHH; (HYHKIHMOHATIBHO-rpapuueckuii MeToA. PenreHue norapu)MU4ecKux ypaBHCHUH METOLOM
MOTEHIIUPOBAHMUSI W BBEACHHMS HOBOW mepemeHHOU. Jlorapudmuueckne HepaBeHcTBa. OOo0OIIEHHE
MOHSTHS O JioraprdMuueckoi GpyHKIUH.
IIpakTHyeckue 3aHATHSA 1
Kontponpnas pabora no teme «Jlorapudpmudeckas GyHKIUI.
Paznen 3. OcHoBbI TpUroHoMeTpuu. TpuroHomMerpuyeckue pyHKIMHU. 34/3
Tema 3.1 Copep:xaHue y4eOHOI0 MaTepuaJia 3
Tpuronomerpuyeckue TeopeTuueckoe o0yyeHue
(QyHKIIMH NPOU3BOIEHOTO BBeneHue B TPUrOHOMETPUIO: 3aBUCUMOCTb MEXY CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI€HCOM OK 01. OK
yIJa, YACJIOBOrO apryMeHTa. | oAHOTO M TOro e yria. PanuaHHas Mmepa yria, NMOBOPOT TOYKM BOKpPYr Hadana KOOpPJIMHAT. 3 02 OI& 03
OmnpeneneHue cuHyca, KOCHHYCa, TAaHT€HCAa M KOTAHT€HCAa. 3HAKU CHHYyCa, KOCHHYycCa, TaHTe€HCa U OK E) 4 OK 6 5
KOTAHI€HCA 110 YETBEPTSM. ’
IIpakTHyeckne 3aHATHSA -
Tema 3.2 Conep:xanue yue0HOIr0 MaTepHuaJia 3
OcHOBHbIE Teoperuueckoe o0yyeHune 3
TPUTOHOMETPHYECKHE Tpuronomerpudeckue ToxaecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC YTJIOB o U — 0. PopMyIsl
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TOJK/IECTBA. npuseneHus. [IpeoOpa3zoBaHysi NPOCTEHUIINX TPUTOHOMETPHYECKUX BBIPAKESHUH.
IIpakTHyeckue 3aHATHSA -
Tema 3.3. Copep:xaHue y4e0HOr0 MaTepuaJia 4/1
TpuroHoMmeTpuyeckue Teopernyeckoe o0yyenue
GbyHKmm, MX CBOHCTBA U CaoticTBa u rpaduk ¢pyHkuun y = cos X. CBolicTa u rpaduk ¢pyHkuun y = sin x. CBoiicTBa u rpaduk 3
rpaQukm. ¢yHKIHH y = tg X, y = ctg X. C:xaTHe U pacTsDKeHHE TPaQUKOB TPUTOHOMETPHUIECKUX (DYHKITHH.
IIpakTHYecKHe 3aHATUS |
[IpeobpazoBanue rpa)uKOB TPUTOHOMETPHUYECKIX (DYHKIHH.
Tema 3.4. Copep:xaHue y4eOHOr0 MaTepuaJia 2
O6patHbIC TeopeTnueckoe 00yueHue
TPUTOHOMETPHICCKHE OO0patHBIe TPUTOHOMETPUIECKHE (QYHKIIUH: apKCHHYC, apKKOCHHYC, apkTanreHc. CBOHCTBA U Tpaduku 2
QyHKIHH. 00paTHBIX TPUTOHOMETPUYECKUX (PYHKIHMH.
IIpakTHyeckne 3aHATHS -
Tema 3.5. Copep:xaHue y4eOHOr0 MaTepuaJia 11/1
TpuronoMmerpuyeckue Teoperuueckoe o0yueHue
YpaBHCHHSI U HEPAaBCHCTBA. | YpaBHEHHE BHA cOS X = b, sin X = b. 17. YpaBHeHnune Buaa tg x = b (ctg x = b). Pemenne npocreiimmx
TPUTOHOMETPUYECKIX ypaBHEHHH. YacTHbIE CllydaW pPEUICHHH IPOCTEHIINX TPHTOHOMETPHYECKHX
ypaBHeHHH. OCHOBHBIE METOIBl PELICHUS TPUTOHOMETPHUYECKUX YpaBHEHHH; (YHKIHOHAIBHO- 10
rpadudeckuii Meton. PemeHne TPUTOHOMETPHYECKHX YPAaBHEHHWH, CBOISMIMXCS K KBaJApaTHBIM H
pelIaeMbIX pa3lIOKCHHEM Ha MHOXUTEIH. PelleHne oJHOPOJHBIX TPUTOHOMETPHUYECKUX YPaBHEHHH.
OOoO1IeHe TOHATHS O TPUTOHOMETPUYECKUX YpaBHEHMsX. [Ipocreiilie TPUrOHOMETpHYECKHUE
HEPaBEHCTBA.
IIpakTHyeckue 3aHATUS |
KonrposnbHas padora no teme «TpUroHoMeTpr4ecKrue ypaBHEHHs U HEPABEHCTBAY.
Tema 3.6. Copep:xaHue y4eOHOI0 MaTepuaJia 11/1
IIpeobpa3oBanue TeopeTuueckoe o0yyeHue
TPUTOHOMETPUICCKUX CuHyC CyMMBI ¥ Pa3HOCTH apTyMeHTOB. KocHHyC CyMMBI U Pa3HOCTH apryMEHTOB. TaHT€HC CyMMBI U
BBIPOKEHHUIA. pasHocTH aprymeHToB. @opmynsl 1BoiHOro yria. @opMyisl MOHMXKEHUS cTeneHH. [Ipeobpa3zoBanue
CyMM TpUTOHOMETpHYecKHX (yHKIuA B mpousBeneHue. IIpeoOpazoBaHue NPOHM3BEICHUH 10
TPUrOHOMETpUYECKUX (YHKIHUH B CyMMBL. Pelenue 3a1ad Ha npuMeHeHnue GOpMyJI: CHHYC, KOCHHYC,
TAHTeHC CYMMBI ¥ Pa3HOCTH apTyMEHTOB, IBOWHOTO 1 TIOJIOBUHHOTO apryMEHTa.
Pemenne 3amau  Ha  npuMeHeHume  Qopmyn  mpeoOpazoBaHHE CyMM M IIPOW3BENCHMI
TPUTOHOMETPUYECKUX (PYHKIHH.
IIpakTHyeckne 3aHATHSA 1
KonrposnbHas padora o teme «IIpeobpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKECHUN.
Pasnen 4. IlponzBoanas u nepsoodpa3Hasi pynkuuu. OnpenesieHHbIH HHTErpal. 32/3 OK 01. OK
Tema 4.1 Ilonarue Conep:xanue yue0HOIr0 MaTepuaJia 6 03 OI& 04
MPOU3BO/IHOM. Teoperuueckoe oGyyenune OK 06 OK (’)7
®opmyIisl U paBuUIa [Mpupamenne aprymeHra, npupanieHue (QyHKInM; 3a1adu, MPUBOJAIIME K MOHSATHIO MPOHM3BOIHON; 6 ’
¢ depeHIMpoBaHus. ompejeneHue  npou3BopHOH.  Dopmynsl  nuddepeHIMpoBaHUS:  NPOM3BOAHBIE  OCHOBHBIX
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aneMeHTapHbIX (yHkumil. [IpaBuna nuddepeHMpoBaHus; aNrOpUTM OTHICKAHUS IPOU3BOIAHOM.
Bbruncienne MpPOWM3BOAHBIX CYMMBI M Pa3HOCTH. BBIYMCICHHWE NPOM3BOAHBIX IPOU3BEACHUS H
gacTHOTO. [Ipon3BoHAs CIIOKHON (YHKIHH.

IIpakTHyeckue 3aHATHSA

Tema 4.2 Copep:xaHue y4eOHOr0 MaTepuaJia 4
I'eomerpuueckuii n TeopeTnueckoe o0yueHue
(uzdgeckuii cMbICT Ieomerpraeckuii 1 GU3NIECKUN CMBICI IPOU3BOAHON (YHKIMH. Y paBHEHHE KacaTelbHOH K rpaduky 4
[POU3BOJIHOM. ¢ynkmun y=f(x); anroput™ cocraBineHus. BTopas mpousBogHas, e€ reoMeTpHUECKUN U (U3HIECKUI
CMBICIL.
IIpakTHyeckue 3aHATHSA -
Tema 4.3 Copep:xaHue y4eO0HOro MaTepuaJa 2
Ionsarue o menpepeiBHOCTH | TeopeTHyecKoe 00yUeHne
(Qynxmm. Metox [NonsTre HEenmpepbIBHOW (YHKIMH, CBOIICTBA HENPEPHIBHON (yHKIHMU. CBSI3b MEXIy HETIPEPHIBHOCTHIO 2
HUHTEPBAJIOB. n muddepeHnupyeMocThio PyHKINH B TOUKE. ANTOPUTM PEHICHHs HEPABEHCTB METOJOM HHTEPBAJIOB.
IIpakTnyeckue 3aHATHSA -
Tema 4.4 Coaep:xkanue yue0HOro MaTepuaJia 2
Hccnenoanne dynkimii Ha | Teopermyeckoe o0yueHne
MOHOTOHHOCTb 1 Bospacranne u yObiBaHue (YHKIMH, COOTBETCTBHE BO3pacTaHHWs W YObIBaHUS (QYHKIMU 3HAKY 2
9KCTPEMYMBI, [IOCTPOCHUEC MIPOU3BOJHOM. AJTOPUTM HCCIIEAOBAHUSA q)yHKuI/H/I M TIOCTPOCHHUS ¢¢ rpa(bHKa C TOMOIIBIO
rpadguxoB QyHKIMH. HPOU3BOHOIL.
IIpakTHyeckue 3aHATHS -
Tema 4.5 Copep:xaHue yue0HOI0 MaTepHuaJia 2/1
Haunbonbuee u Haumenbliee | Teopernueckoe o0yueHune
3HaYeHUs QYHKLMH. Haxoxxnenne HanOONBIIET0O W HAWMEHBIIET0 3HAYCHHH (GYHKIUH, OCTPOCHHE TPAPHUKOB C 1
HCTIOIb30BaHUEM alllapaTa MaTeMaTHYECKOr0 aHaJIH3a.
IIpakTHyeckue 3aHATHS 1
O600611eHne OHATHA 0 Tpon3BoIHOH. [IpakTHyeckas padora.
Tema 4.6 Copep:xaHue y4eOHOIr0 MaTepHaJia 3/1
Haxoxnenne ontumanboro | TeopeTrnyeckoe o0yueHmne
pe3yapTara ¢ IOMOLIbIO [IpuMeHeHHe TPOM3BOJHONM K MCCICIOBAHMIO (YHKIMH HAa MOHOTOHHOCTH M IKCTPEMYMBI; 2
NPOU3BOAHON B HaxX0XJICHHE HAauOOJIBIIEr0 U HAMMEHBIIIET0 3HAYSHHs (PYHKIIMH.
MPaKTUYCCKUX 3a1a9ax. IIpakTHYecKHue 3aHATHS |
KontponsHas pabora no treme «IIpousBogHas.
CamocTosiTe1bHasi padoTa -
Tema 4.7 Copep:xaHue y4eOHOI0 MaTepuaJia 4
IlepsooOpasnas pynxkuun. | Teopernuyeckoe o0ydenue
ITpaBuia HaXOXKAEHUS O3HakoMJICHWE C TMOHATHEM IepBooOpasHo it ¢yHkmmn y=f(x). Pemenme 3amad Ha CBS3b
MIEPBOOOPA3HBIX. MepBOOOPa3HON M ee TMPOW3BOJHOMN, BBIYHCIEHHE MEpBOOOpa3HOM i naHHOW ¢GyHKIuU. Tabmuma 4

(dhopMyI U1 HaXOXICHUS MEPBOOOpa3HBIX. M3yueHne mpaBuiia BEIYUCICHHS IEPBOOOPA3HOM.

l'[palcTu'{ecmle 3aHATUA
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Tema 4.8 Copep:xaHue yue0HOIr0 MaTepHuaJia 6
Wnterpan. [Tnomans TeopeTnueckoe 00ydenne
KPUBOJIMHENHOM Tpaneuuu. | Murerpan, NOHATHE ONPENCIEHHOTO HHTETPAa. leomerpuuecknii W (GU3MYECKUH CMBICHT
Dopmyna HeroTona — OTIPENICICHHOTO HHTEerpana. 3ajaud, NPHUBOASIINEC K MOHATHIO ONIpEIeNICHHOTO WHTerpaja — O 6
JleiiOnuma. BEIUMCIICHUH TUIOMIANN KpUBOJMHEHHON Tpamerun. Popmyna Heiorona — JleitOnuma. I[Ipasmma
OTBICKMBAaHMS MHTETpana. PemeHne 3amad Ha MPUMEHEHHE MHTETpaia Ul BBIYUCICHUS (Ppru3ndecKux
BEJIMYHH U IUIONIAIEN.
IIpakTHyeckue 3aHATHSA -
Tema 4.9 ConepkaHue Y4eOHOr0 MaTepuajia 31
Ilepsoo6OpasHas pynkuuu U | Teopernyeckoe o0yveHHe )
uHTerpail. Pemenne 3anad. | Borumciaenue nepBooOpasHoil. BeruncieHne HHTErpaa.
IIpakTHyeckue 3aHATHSA 1
KonrponbHas padora no teme «llepBooOpa3Has 1 HHTETpAID.
Pasgea S. IlpsiMble H IIOCKOCTH B IpocTpaHcTBe. KoopAMHATEI M BEKTOPHI B IPOCTPAHCTBE. 18/1
Tema 5.1. Coaep:xkanue yue0HOro MaTepuaJia 4
OCHOBHBIE OHATHS Teoperuueckoe o0yyeHue
CTCPCOMETPHH. ITpeameT crepeoMeTpuH, OCHOBHBIE MOHATHA (TOYKA, IPsIMasi, INIOCKOCTh, IPOCTPaHCTBO). OCHOBHBIE
PacrionoxeHue MpsAMBIX U | akCHOMBI CTEPEOMETPHH. B3aHMHOE PACIONOKEHHE MNPSIMBIX B MPOCTPAHCTBE: IEPECEKAIONINECS, 4
IUIOCKOCTEHA. HmapajyieNIbHble U CKPEIIUBAIOMIKMECS NpsAMBIE. YTOJI MEXAy HPsSMBIMH B NMpocTpaHCTBE. OCHOBHEBIE
MIPOCTPAaHCTBEHHBIE (PUTYPBI.
IIpakTHyeckue 3aHATHSA -
Tema 5.2. Cojaep:xkanue y4e0HOT0 MaTepuaia 2
[TapannensHocts NpsaMbIX, | TeopeTHuyeckoe 00yUeHne
OPSIMOH M TIJIOCKOCTH, IMapautesbHbIe MPsIMast ¥ ITIOCKOCTH (OIPEASICHHE, TIPU3HAK, CBOHCTRA). 2
IIOCKOCTEH. [TapannensHble IIOCKOCTH (OnpeesieHne, MPU3HAK, CBOMCTBRA).
IIpakTHyeckue 3aHATHSA - OK 01, OK
Tema 5.3. Copep:xaHue y4eOHOIr0 MaTepHuaJia 2 03, OK 04,
[leprnen Ky IspHOCTh Teopernueckoe ofyuenune OK 07
HPSAMBIX, IPAMOHI U IlepnennukynspHbie npsimble. [lapannenbHble npsMble, NEepHEHAUKYISApHbIE K miockocTd. [Ipu3Hak 2
IUIOCKOCTH, TJIOCKOCTEM. NIEPIIEHAUKYIJIIPHOCTH IPSIMOW U IIJIOCKOCTH.
IIpakTHyeckue 3aHATHSA -
Tema 5.4. Copep:xaHue y4eOHOI0 MaTepHuaJia 2
[lepniengukynsip u Teoperuueckoe 00yueHue
HakjioHHasd. Teopema o Tpex | IlepreHAMKY/IAp W HAaKIOHHas. TeopemMa O TpeX IEPIEHAUKYIAPAX. YTOJ MEXKIy MPAMON H 2
NCPIICHAUKYISIpax. IJIOCKOCTBI0, IBYTPAHHBINA YTOJl. YTO0JI MKy TNIOCKOCTSIMHU, MEPIICHIUKYJIIPHBIE TIOCKOCTHU.
IIpakTHyeckue 3aHATHSA -
Tema 5.5. Copep:xaHue yueOHOI0 MaTepuaJia 4
Koopaunate! v BekTopbl B | TeopeTnueckoe o0yueHune
OpOCTPAHCTBE. JlexapTOBBI KOOPIUHATHI U BEKTOPHI B MpocTpaHcTBe. CI0KEHNE U BEIYUTaHHE BEKTOPOB, YMHOKEHHE 4

BekTopa Ha umncio. CkamsgpHoe npowmsBeneHHe BekTopoB. Koopmmaatel Bekropa. PaccrostHms B
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IPOCTPAHCTBE: (bopMyna PAaCCTOSAHUA MCKAY ABYMS TOUKAMMU.

IIpaKanecmle 3AHATHSA

Tema 5.6. Copep:xaHue y4e0HOr0 MaTepuaJia 2
[IpsimMbIE ¥ TITIOCKOCTH B Teoperuueckoe o0yyeHune
NpaKkTHICCKUX 3a7adax. ITapannenbHOCT OPSIMOM M IUIOCKOCTH, IHApaUIEIbHOCTh IIOCKOCTEH, HEPIEHIUKYISPHOCTD 2
INIOCKOCTEH; pellleHre NIPaKTUKO-OpPUEHTHPOBAHHBIX 3aay.
IIpakTHyeckue 3aHATHSA -
Tema 5.7. Copep:xaHue y4eOHOro MaTepuaJia 2/1
IIpsiMble B TIOCKOCTH, TeopeTnueckoe 00yueHue 1
KOOpAMHATBI U BCKTOPBI B [IpsiMble 1 MIIOCKOCTH B ipocTpaHcTBe. IIoHATHE 0 BEKTOpax B MPOCTPAHCTBE.
IIPOCTPAHCTBE IIpakTHyeckHne 3aHATHSA 1
ITpakTryeckas padora «IIpocTeiimuie 3a1a4n 0 BEKTOpax.»
Pa3znen 6. MHOrOrpaHHMKHM M TeJia BPallleHusl. 26/3
Tema 6.1. Coaep:xkanue yue0HOro MaTepuaja 5
Mruororpannuku: npusma, | TeopeTndyeckoe o0ydeHne
HapajieNenuIen, Kyo, MHOTOTpaHHUKH 1 €T0 3JIEMEHTHI: BEPIINHBI, peOpa, TpaHu; MOHITHE O MPABWIbHBIX MHOTOTPAaHHUKAX.
MUpaMuZia U X CEYCHU. IMpu3zma (Hak/IOHHasA, HpsMas, NMpaBwiIbHAas) U e€¢ 3neMeHTsl. [lapamnenenmnen m KyO; cBoicTBa 5
IIPOTUBOMNOJIOXKHBIX TpaHel ¥ JuaroHanel napamienenunena. [IpaMoyronsHeli napanaenenunes 1 ero
cBoiictBa. [Tupamuaa u e€ anemeHTsl; yceueHHast nupamuaa. Cedenust KyOa, NpU3Mbl M THPAMUJIBL.
IIpakTHyeckue 3aHATHSA -
Tema 6.2. Copep:xaHue y4eOHOT0 MaTepuaJia 771
OO0beM 1 IIomanb Teoperuueckoe o0yyeHue
MTOBEPXHOCTEN W3mepeHnss B reoMeTpuu: MOHATHE 00beMa M IUIOLIAJM MOBEPXHOCTH MHOTOTPAHHHUKOB; (HOPMYJIIBI
MHOTOTPAaHHHUKOB. o0beMa W IUIOIIAAHM IIOBEPXHOCTH Tpu3MBL. DopMmynbl o0beMa ¥ IDIOMIATH IOBEPXHOCTH 6
napayienenunena u kKyba. @opmynsl o0beMa M IIIOMIAAM MOBEPXHOCTH MHUPAMUIBI M YCEUCHHOI OK 01, OK
nupamuibl. Pemenne 3a1a4 mo BEIYMCICHUIO 00beMa U TUIONIA U TTOBEPXHOCTH MHOTOTPAHHUKOB. 04,
IIpakTHyeckue 3aHATHSA | OK 06, OK 07
KontponsHas pabota no reme «MHOTOTpaHHUKI.
CamocrosiTeqbHasi paboTa =
Tema 6.3. Copep:xaHue y4eOHOIr0 MaTepuaJia 5
Tena pamenus: uuauuap, | TeopeTnuyeckoe o0yueHune
KOHYC, LIap U UX CCHCHMI. umnHAp, OCHOBHBIE CBOIMCTBA MPSAMOTO KPYroBoro nuiuHApa. KoHyc, OCHOBHBIE CBOMCTBA MPSAMOTO
KpYroBOTO KOHYCa; MpeJICTaBleHHEe 00 yceuéHHOM KoHyce. CeueHHs Tesl BpalleHHS: IWIHMHIpPA 5
(mapanienbHO U MEPNEHAUKYISIPHO OCH) M KOHyca (TmapaiieIbHOE OCHOBAaHMIO M MPOXOJIAIIEE Yepe3
BepmmHy). [llap u ero anementsl. Chepa, kacatenpbHas IIIOCKOCTH K chepe. Cedenus mapa.
IIpakTHyeckue 3aHATHSA -
Tema 6.4. Copep:xaHue y4eOHOIr0 MaTepuaJa 9/2
O6wem u momans TeopeTuueckoe o0yuyeHue
MOBEPXHOCTEN TEN @opmynel 00beMa ¥ IUIOIAAM MOBEPXHOCTEH: IMIMHAPA, KOHYCa, YCEYeHHOTo KOHyca. Pemenme 7

BpallcHus.

3a[a4 M0 BBIYMCIICHNIO 00BhEMa M IUIOIIAAM MTOBEPXHOCTEH: IMIMHJIPA, KOHYCa, YCEUCHHOTO KOHYCA.
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O0mweM mapa u ero yacteil; miomnaas cepsl. PenreHue 3amad mo BEIYUCICHUIO TUIOMIAIU TIOBEPXHOCTH
u obbeMa IIapa, a TaKkKe ero 3JIeMeHTOB. PelieHue 3ajad Mo BBIYMCICHHUIO 00bEMa W IJIOIIAAA
MTOBEPXHOCTH TN BpameHus. O6o6maromuii ypok. [lonBeneHne urToros.

HpaKTl/l‘IECKl/le 3aHATHUSA

Kontpomnsnas pabdora no teme «Temna Bpamenus». O600meHrne 0 MHOTOTpaHHUKAX ¥ TeJIaX BPaIICHUS.
[IpakTrdeckas pabora.

CamocTosiTe1bHasi padoTa

IMoxroroBka mpe3eHtanuii U pedeparoB mo temam: «Mcropus pasButus ymncnay; «O000ImeHne CBOHCTB (yHKIHI); «BrImonHeHue
pacdeToB C paAMKaIaMH B pPa3IM4YHBIX oOyacTsax Hayk»; «Mcropus wm3oOperenHus norapudma. Jlorapudmudeckas IHHEHKa»;
«Tpuronomerpudeckas (QyHKIHS B SKOHOMHKE, NPUPOAE, MEAUIHHE»; «cTopus pa3BUTHs cTepeoMeTpumn»; «BekTropHoe 3amaHme
NpSMBIX M IUIOCKOCTEN B MpocTpaHCcTBe. [IpuMeHeHre BEKTOPOB AJI BBIUMCIEHUI BEIMYMH YIJIOB U paccTOsSHUNY; «Pacmonoxxenue
NPSAMBIX U TUIOCKOCTEH B OKPY)KAaIOIIEM MHpE: MPUPOJE, apXUTEKType, TeXHUKe»; «[IpuMepbl Ten BpamleHUs 1 MHOT'OTPaHHHKOB B
IpUpoze U OBITY (C pa3BepTKON KOHyca M HMIHHIPA)»; «[IoHATHE 0 CUMMETpUH B MPOCTPAHCTBE (LIEHTpaIbHas, OCeBast, 3epKajlbHast).
[Tpumepsl cummMeTpuii B podeccurn». MoaearpoBaHne MPaBUIBHBIX BBIMYKIBIX M HEBBITYKIIBIX MHOTOTPaHHUKOB. MoJeInpoBaHue
TeJl BpallleHusl.

30

Koncynabranus

IIpomeskyTouHasi arTecTanus (3IK3aMeH)

12

Bcero:

202
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3. YCJI0BUS PEAJIM3ALIUUA ITPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

3.1. Jlas peaau3anmuyd NPOrpaMMbl JHCHUILUIMHBI JIOJKHBI OBIThH
NMpeayCMOTPEHBI CJIeAyIolHe criellHaJbHbIe TOMEeIeHHUsI:
Peanusarnus mporpaMMbl JUCHUIUIMHBI TpeOyeT Hamuumsl y4eOHOro kaOwHeTa
MaTEMaTHKHU C METOJUKON TPETIOTaBaHHUS.
O6opynoBanne yueOHOTO KaOMHETA:
- TOCAJIOYHBIC MECTA 110 KOJUYECTBY 00yUarOIIMXCS;
- pabouee MeCTO IperoIaBaTeIs;
- KOMIUICKT Y4eOHO-HArJISTHBIX TOCOOUIA;
- KOMIUJICKT 3JICKTPOHHBIX BUICOMATECPHAIIOB;
- 3aJIaHUsA )11 KOHTPOJIBHBIX PadoT;
- mpo(ecCHOHAIEHO OPHUCHTUPOBAHHBIC 33/ TaHHUS;
- MaTepUaJIbl SK3aMECHa.
TexHU4YecKue cpescTBa O0yUCHUS:
- IEPCOHAIBHBINA KOMITBIOTED C JIMIIEH3UOHHBIM ITPOTPAMMHBIM 00CCTICUCHUEM;
- IPOEKTOP C FIKPAHOM.

3.2. HapopmanuoHHOe oOecnedeHne peau3alu NporpaMmmMbl

NudopmanuonHoe odecrieueHue 00y4eHus
st mpenogaBaresiei

1. Marematuka. Kuura s npenojaBarteneit: merogudeckoe nocodue st HITO,
CIIO / M.U.bammmaxkoB. — M.: Uznarensckuii meHTp «Akamemus», 2018. — 224c.

2. bammakoB M.M. Marematuka: y9eOHUK N7l CTYN. YUPEXKICHUNA cpei. mpod.
obpazoBanus. — M., 2018.

3. bammakoB M.M. MaremaTtuka: y4eOHUK ISl CTYI. YUPEKICHUM cpell. mpod.
obpazoBanus. — M., 2019.

s cryneHToB
1. bammakoB M.M. Marematuka: yueOHUK JIJIs1 CTY/I. YUPEKACHHUMN cpell. pod.

obpazoBanus. — M., 2018.
2. bammakoB M.M. Maremartuka: yueOHUK JIJIsl CTY/I. YUPEKACHUMN cpell. pod.
obpazoBanus. — M., 2019.

JlonoTHUTEIbHbIE HCTOYHUKH
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1. baspun 1. U. MATEMATUKA 2-e wusn., mep. M non. YueOHuk u
npaktukyM i CI10.- M.:M3partensctBo FOpaiit, 2019.

2. boromosios H. B. T'EOMETPU!. Vuebnoe mnocobue gasa CIIO.-
M.:U3narensctBo FOpaiit, 2019.

3. boromonos H. B. IPAKTUYECKUE 3AHATUS 110 MATEMATUKE B 2
Y. YACTb 1 11-e w3m., mep. M mom. VYuebnoe mnocodme mias CIIO.-
M.:U3natensctBo FOpaiit, 2019.

4, boromonos H. B. IPAKTUYECKUE 3AHATHUA 110 MATEMATUKE B 2
Y. YACTb 2 1l1-e wu3n., mep. M pgon. VYuebnoe mocoome mis CIIO.-
M.:U3narensctBO FOpaiit, 2019.

5. boromoinioB H. B., Camoiinenko II. . MATEMATUKA 5-e¢ uzn., nep. U
non. Yueonuk st CI10.- M.:U3aatensctBo FOpaiit, 2019.

6. I'yceB B. A., KoxyxoB U. b., [IpokopreB A. A. TEOMETPUA 2-e uzn.,
uctp. U non. Yuednoe nocoodue ans CI1O.- M.:UznarensctBo FOpaiit, 2019.

7. Hopodeea A. B. MATEMATUKA 3-¢ uzn., nep. M1 pgon. YueOHuUK st
CIIO.- M.:1U3natensctBO FOpaiit, 2019.

8. Marematuka : yue6. [locodue / JI.W. llunora, A.E. IllunoB. — Mockaa :
NH®PA-M, 2019.
0. Marematuka : yueOnuk / A.A. HagasH. — 3-e usn., ucnp. U mom. —

Mockga : UTHOPA-M, 2019.

10. Marematuka: ydyeOHOe mNocoOMe Mg YYallUXCS HAyalbHBIX M CPEIHUX
npoeCCUOHANIBHBIX 00pa30BaTENIbHBIX YUPEKICHUN [DIeKTpoHHBIA pecypc| /
Mockga: Poccuiickuii rocyaapCTBEHHbI YHUBEPCUTET npaBocyaus, 2015.

11. ITaBmrouenko FO. B., Xaccan H. III. ; Ilox o6m. Pen. ITaBmrouenko FO. B.
MATEMATHUKA 4-¢ wuzn., nep. MU nmom. Yuebnuk m mpaktukym mias CIIO.-
M.:U3narensctBo FOpaiit, 2019.

12.  Ilox obm. Pen. TarapuukoBa O.B. MATEMATUKA. Yueonuk nns CIIO.-
M.:UznarensctBo FOpaiit, 2019.

13.  Cenmpix U. 10., I'pedenmuxoB 1O. b., Illesenes A. 10. MATEMATHUKA.
VYyeOnuk u npaktukym 11t CI10.- M.:U3natensctBo FOpaiit, 2019.

14.  Credanosa H. JI., Cuerypona B. U., Kouypenko H. B., Xaputonosa O. B. ;
[Tox o6m. Pen. Credanoroit H.JI. MATEMATUKA JIJIS TIEAAT OT'MYECKUX
CHELMAJIBHOCTEM. VYue6nuk u npaktuxkym mms CIIO.- M.:M3xaTenscTBo
Opaiit, 2019.

[Ipodeccronanbabie 0a3bl TaHHBIX
pravo.gov.ru - OdunmanbHbIi HHTEPHET-TIOPTAI MPaBOBOI HHpOpMaru

www.edu.ru — @eaepanbHblii moptan Poccuiickoe oOpa3zoBanue
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

KoHTpo/1b U 01leHKA Pe3yJIbTaTOB OCBOCHUS 00111e00pa30BaTeIIbHON UCITUTLTMHBI

pacKphIBAIOTCS  uepe3

AUCHUIIIIMHAPHBIC

pE3yNbTATHI,

HaIIPpaBJICHHBIC Ha

dbopmupoBaHre OOHIMX M MPOPECCHOHANBHBIX KOMIIETEHIIMHA MO paszjienaM Hu
TeMaM COZiep>KaHus yueOHOT0 MaTepHaia.

Oob6masi/mpodeccnoHanbHaA

THun oeHOYHbIX

Paznena/Tema
KOMIIETEHIIHSA MepONnpUATHUS
OK 01. Beibupare croco6sr | P 1, Tema 1.1, 1.2, 1.3 TectupoBanue
peLeHus 3agau | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | YcrHbli onpoc
npodeCCHOHAIBHON 2.5,2.6 MareMaTH4ecKuil TUKTAHT

ACATCIIBHOCTH HNPHUMCHUTCIIBHO
K pa3JIMYHbIM KOHTCKCTaM

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temnl 4.1, 4.2, 4.3, 4.4,
4.5,4.6,4.711-0/c,4.8,4.9

P 5, Temsr 5.1, 5.2, 5.3 I1-o/c,

NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3yabTaToB
MPAKTUYECKUX padoT

3amuTa TBOPUYECKUX padoT

54,5.5,5.6,5.7 3amura VHIUBULYAJIbHBIX
P 6, Temnr 6.1,6.2,6.3,64 MIPOEKTOB
KoHntpospHas padota
Brimonmaenne  3amaHmii | Ha
DK3aMCHE
OK 02. Ucnons3osates | P 1, Tema 1.1, 1.2, 1.3 TectupoBanue
COBpPEMEHHBIE cpeactBa | P 3, Temwr 3.1, 3.2, 3.3, 3.4, | YcTHbIi onpoc
IMOMCKA, aHaau3a u | 3.5,3.6 MaTteMaTHYeCKUH JUKTAHT
uHTepnpetauun uHpopmauuu, | P 6, Tems! 6.1, 6.2, 6.3, 6.4 WNunuBunyansHas
u nH(pOpMaIMOHHBIE caMoOCToOsITeNIbHas paboTa
TEXHOJIOTHH JJIS BBINOIHEHHS [IpeacraBnenue pe3yabTaToB
3a/1a4 npodeccroHanbHON MPAKTUYECKHUX paboT
JIeSITeIbHOCTH 3amuTa TBOPUYECKHUX padoT
3amuTa WHIUBUTYaTbHBIX
MIPOEKTOB
KonTponbhas padbota
Brimmonnenne 3amaHuili Ha
JK3aMCHE
OK 03. [IlnanupoBarb wu |P1,Temal.l, 1.2,1.3 TectupoBanue
peanmu3oBbiBaTh  coOctBenHoe | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | YcTHBIN onpoc
npoheccCuoHaTbHOe u|25,26 MareMaTH4ecKuil TUKTAHT
JIMYHOCTHOE passutue, | P 3, Temsr 3.1, 3.2, 3.3, 3.4, | UnnuBuayanbHas
MPEAITPUHUMATEIBCKYIO 35,3.6 camocTosTelbHas paboTa
JEATENBHOCTD B | P 4, Temnr 4.1, 4.2, 4.3, 44, | IlpencraBneHue pe3yibTaTOB
npodeccCHoHaNBHOM chepe, | 4.5,4.6,4.711-0/c,4.8,4.9 MPAKTUYECKHUX padoT
UCIIONBb30BaTh  3HaHusA 1o | P 6, Tempr 6.1,6.2,6.3,6.4 3amuTa TBOpUYECKUX padoT
(¢buHAHCOBOH TPaMOTHOCTH B 3amuTa WHJIMBUIyaIbHBIX
Pa3IUYHBIX JKH3HEHHBIX MIPOEKTOB
CUTYaIUsAX KonTponbnas pabota
Brimonnenne 3amaHuii Ha
DK3aMCHE
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OK 04. D¢ dekTuBHO
B3aMMOICHCTBOBATH u
paboTtaTb B KOJUIEKTUBE U
KOMAaHJIe

P1,Temal.1,1.2,1.3

P 2, Temm 2.1, 2.2, 2.3, 2.4,
2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temnl 4.1, 4.2, 4.3, 4.4,
4.5,4.6,4.711-0/c,4.8,4.9

P 5, Tems! 5.1, 5.2, 5.3 I1-o/c,
54,55,56,5.7

TectupoBanue

VYerHbli onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAs paboTa
IIpencraBnenue pe3yabTaToOB
MPaKTUYECKUX padoT

3amuTa TBOPUYECKUX padoT
3amuTa WHIMBHTYaTbHBIX
MIPOEKTOB

KontposbHas padota
Brimmonnenue 3amaHuii | Ha
9K3aMeHe

OK 05. OcyiiecTBisITh YyCTHYIO
u MMUCEMEHHYIO
KOMMYHHUKAIIIO Ha
roCy/1apCTBEHHOM SI3BIKE
Poccuiickoit  ®enepauun ¢
y4eToM 0CcOOeHHOCTEHN
COLIMATIBHOTO U  KYJIbTYPHOI'O
KOHTEKCTa

P1,Temal.1,1.2,1.3

P 3, Temmr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temr 6.1,6.2,6.3,6.4

TecTtupoBanue

YcTHbIN onpoc
MaremaTHyecKui JUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
NPaKTUYECKUX paboT

3amuTa TBOPUYECKHUX padoT

3amura VH]IMBUIyaTbHBIX
MPOEKTOB
KonrponsHas pabora
Brinonnenne 3amanuii  Ha
JK3aMEHE
OK 06. [IposiBasite | P 1, Tema 1.1, 1.2, 1.3 TectupoBanue
rpaxaaHcko-natpuotuueckyro | P 4, Temsr 4.1, 4.2, 4.3, 4.4, | YcrHbIii onpoc
No3uIMio, JAeMoHcTpupoBath | 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9 MaremaTudecKuii JUKTAHT
oco3HanHoe TmoBenenue Ha | P 5, Temsr 5.1, 5.2, 5.3 I[1-o/c, | UnnuBuayanpHas
OCHOBE TpaguuuoHHeix | 5.4,5.5,5.6,5.7 camocTrosTelbHas paboTa
001IIeYeIIOBEYECKUX [IpeacraBnenue pe3yabTaToOB
IIEHHOCTEH, B TOM YHCIE C MPAKTUYECKUX paboT
Y4ETOM rapMOHM3aLUH 3amuTa TBOPUYECKUX padoT
ME)KHAITMOHAIIbHBIX il 3amuTa VHJIMBUIYalbHBIX
MEXPEJIIUTUO3HBIX OTHOIICHUH, MIPOEKTOB
MPUMEHSATH CTaHJapThl KounTponbnas pabota
AHTUKOPPYILIMOHHOTO BelmonHenne  3agaHuii Ha
TIOBEJICHUS JK3aMeHe
OK 07. CopneiictBoBars | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | TectupoBanue
COXPaHEHHUIO OKpyxaromen | 2.5,2.6 YcTHBIN onpoc
cpenbl, pecypcocoepexxenuto, | P 4, Temsr 4.1, 4.2, 4.3, 4.4, | Maremarnueckuii JUKTAHT
MIPUMEHSATH 3HAHUA 00 | 4.5,4.6,4.711-o0/c, 4.8, 4.9 NunuBunyansHas
W3MEHECHUU kmmmara, | P 5, Temsr 5.1, 5.2, 5.3 TI-o/c, | camocrositensHas padoTta
MPUHLIUIIBI oepexnuBoro | 5.4,5.5,5.6,5.7 [IpencraBnenue pe3ynbTaToB
npousBoJcTBa,  dpdextuBHo | P 6, Temn1 6.1, 6.2, 6.3, 6.4 MPAKTUYECKHUX paboT

JICUCTBOBATh B YPE3BbIYAWHBIX
CUTYalHSIX

3aIJ_II/ITa TBOPYCCKUX pa60T

3ammTa WHIUBUTYATHbHBIX
MIPOEKTOB

KontponbHas padota
Brimmmonnenne 3amaHuili Ha
JK3aMeHE
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JUCT UBMEHEHUHA U JONTOJTHEHU, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

Ne N3MCHCHMA, JaTa BHCCCHHUA NU3MCHCHU I, Ne CTpaHUIbl C ©BMCHCHHUCM;

BbLIIO CTAJIO

OcHoBaHue:

IToanuck Jimia, YITBEpAUBIICTO H3MCHCHU A
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