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O0mas xapakTepucTHKAa NPUMEPHOIl padoyeil mporpaMmmbl 001e00pa3oBaTeIbHOI
AUCHHUILINHBI

O6meo6pazoBarenbHas guciuiuimHa OO/l 03 «MatemaTuka» sBIsieTcss 00s3aTeIbHOM
4acThI0 0011e00pa30BaTEIHHOTO IUKIA 00pa30BaTeIbHON IporpaMMel B cooTBeTcTBUU ¢ PI'OC
CIIO mo mpodeccun 15.01.33 Tokapp Ha cTaHKaxX ¢ YUCJIOBBIM IPOTPAMMHBIM YIIpaBICHUEM
peanu3yemoii Ha 6a3e OCHOBHOTO 0OIIEro 00pa3oBaHHUS.

[Iporpamma pa3paborana Ha ocHOBe TpeOoBaHui DenepalibHOIO TOCYJAPCTBEHHOTO
00pa3oBaTeNLHOTO CTaHapTa cpeaHero obmiero obpazomanus (naree-OI'OC COO) (mpukas
Munnpocsemenuss Poccun ot 18 mas 2023 1. Ne 371); denepanbHOrO rocyaapCTBEHHOTO
00pa30BaTeNLHOTO CTaHIapTa cpenHero npodeccuonanbHOro oopazopanus (ganee-OI'OC CIIO)
no crnemuanbHocTsM 15.01.33 Tokapp Ha CcTaHKaX ¢ 4YHCJIOBBIM NPOrpaMMHBIM
ynpasjiennem (Ilpuka3 ot 9 mexadps 2016 r. Ne 1544); npumepHoit paboueil mporpammbl
oOmieo0pa3oBareabHO  yueOHOW JUCHMIUIMHBL «Marematuka» A [podecCHOHATbHBIX
0o0pa30BaTeNbHbIX  OpraHu3alui, pPEKOMEHJIOBaHHOM  @DenepaibHBIM  T'OCYIAapPCTBEHHBIM
OIOKETHBIM  00pa30BaTENIbHBIM  YUpEXKICHUEM JOTIOJTHUTEIFHOTO  Mpo(eccnoHalIbHOTO
obpazoBanus «MHCTHTYT pa3BuTus MpodeccunoHamsHOro oopazoBanus» (Hanee- I'BOY 1O
HPIIO) B kadecTBe NPUMEPHOW MPOrpaMMbl Ui peau3aldyd MporpaMMbl OATOTOBKU
CIEIMAJINCTOB CPEIHETO 3B€HA Ha 0a3€ OCHOBHOI'O 00LIEro 00pa30BaHus € MOJYyYEHUEM CPETHETO
obmiero obpazoBanus (mpotokos Ne 4 ot ot «30» HOs0ps 2022., yyeOHOrO MiaHa u rpaduxa
yueOHOro Ipoliecca KoJJIeaKa o CHeUaIbHOCTSAM OArOTOBKHU.

[Iporpamma mo mMaremMaTuke Ha ypOBHE CpeHEro 00IIero oopa3zoBaHus pa3padboTaHa Ha
ocioBe OI'OC COO c¢ y4€ToM COBpPEMEHHBIX MHUPOBBIX TpPeOOBaHMIA, MPEABIBIAEMBIX K
MaTEeMaTHYECKOMY OOpa30BaHUI0, W TPAIUIUN POCCHUICKOTO oOpa3oBanus. Peamuzamnus
OporpaMMbl MO MaTeMaThKe O0OeCle4yrBaeT OBJAJCHUE KIIOYEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOLIMMUA OCHOBY JUIsI CaMOpPa3BUTHSI W HENPEPBIBHOTO 00pa3oBaHUs, LETOCTHOCTH
OOIIEKYIbTYPHOT0, JTUYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHUS JIMYHOCTU oOywarommxcs. B
mporpamMme Mo MaTeMaTHKe YUTEHbI UIeH U MoioxkeHuss KoHuenuuu pa3BUTHs MaTEMaTHYECKOTO
oOpazoBanusi B Poccuiickoii ®egeparuu. B COOTBETCTBUM C Ha3BaHUEM KOHIICMIINH,
MaTeMaTH4ecKoe 00pa3oBaHUe JIOKHO, B YACTHOCTH, MPEIOCTABIATh KAXKIOMY 00yJaromeMycs
BO3MOXXHOCTh JOCTH)KCHUS YPOBHS MaTeMaTHYE€CKHX 3HAHUN, HEOOXOTUMOro JUIsl JAaimbHeien
YCHENIHOW KU3HU B oOmiecTBe. IMEHHO Ha pelleHHe 3TOW 3a/Jaud HallelieHa MporpaMma Io
MaTemaTuke 6a30Boro ypoBHs. B smoxy mudpoBoil Tpanchopmanuu Bcex chep denoBedeckoit
JIeATeTLHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e€3 0a30Boit
MaTE€MaTU4YeCKOW MOATOTOBKH. YK€ B LIKOJE MaTEMaTUKA CIY>KUT OMOPHBIM MPEAMETOM IS
W3Y4YEHUSI CMEXHBIX JUCIUIUIMH, @ B JKM3HHU IOCJTE IIKOJbl peaTbHON HEOO0XOIUMOCTHIO
CTAaHOBHUTCA  HEMpephlIBHOE  oOpazoBaHuWe, 4YTO  TpebdyeT  MOJHOLEHHOW  0a30BOM
00111€00pa30BaTENIbHON MOJITOTOBKH, B TOM YUCJIE U MATEMATHUYECKOU. ITO 00YCIIOBJICHO TEM, YTO
B HalllM JIHA PAcCTET YUCIO CHEUUATbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHUEM
MaTeMaTUKu: U B cepe IKOHOMHUKU, U B OU3HECE, U B TEXHOJOTMUECKUX OOJACTIX, U JaXKe B
ryMaHUTapHbIX cdepax. Takum oOpasom, Kpyr oOydarommxcs, Ui KOTOPBIX MaTeMaTuKa
CTAHOBUTCS 3HAYMMBIM MPEAMETOM, CYIIECTBEHHO PaCITUPSIETCSI.

[IpakTudeckast MOJIE3HOCTh MATEMATHKU OOYCIIOBJIEHA TeM, YTO €€ MPEAMETOM SIBIISIOTCS
dbyHIaMEHTaIbHBIE CTPYKTYPHI HAIIETO MHpA: MPOCTPAHCTBEHHBIC (POPMBI M KOJIMYECTBEHHBIC
OTHOLLIEHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, IO JOCTATOYHO
CJIOKHBIX, HEOOXOMUMBIX ISl PA3BUTHSI HAYYHBIX U TEXHOJIOTHYECKUX Hiei. be3 KoHKpeTHBIX
MaTE€MaTUYeCKUX 3HAHUW 3aTPyJHEHO MOHMMAHHE MPUHIMIOB YCTPOWCTBA M MCIOJb30BaHUS
COBPEMEHHON TEXHHKH, BOCIPUATHE ¢ HWHTEPIpPETalus pPazHOOOpa3HOW  COIMATBHOM,
HYKOHOMUYECKOH, TOIUTHYECKON MH(popMalnu, Manodd(GeKTUBHA TTOBCETHEBHAS MpPaKTHUYECKast
JeATeTbHOCTh. KaxaoMy denoBeKYy B CBOEH JKH3HHU TPUXOIUTCS BBIMOJHATH JOCTATOYHO
CIIOXKHBIE PAcUY€Thl U COCTABJISITH HECIOXKHBIE aNTOPUTMBI, HAXOIUTh HYXKHBIE (OPMYIBI U
MPUMEHSTD UX, BIAI€Th MPAKTUYECKUMU TPUEMAMU T€OMETPUUYECKUX U3MEPEHUM U MOCTPOCHUH,
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YUTaTh UHPOPMALIUIO, TPEACTABICHHYIO B BUy TaOJIUI], AUAarpaMM U Irpa(UKOB, XKHUTh B yCIOBUSIX
HEONpPeNeIEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep CIydalHbIX cOOBITHI. O THOBPEMEHHO
¢ pacmmpeHueM chep mpuMeHEHUsT MaTeMaTUKHA B COBPEMEHHOM 00IIecTBe BCE 0ojiee BaXKHBIM
CTaHOBUTCS MaT€MAaTUYECKUI CTUIIb MBILUICHUS, TPOSBIISIONINICS B ONIPEIeIEHHBIX YMCTBEHHBIX
HaBBIKaxXx. B nmponecce M3ydYCHUsd MATCMAaTUKU B apCCHA HpI/IéMOB U METOOAOB MBIINIJICHUA
YyelloBEeKa EeCTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKIUS U JAEAyKius, oO0oOIIeHHe u
KOHKpCTU3alus, aHajinu3 U CHUHTC3, KJIaCCI/I(l)I/IKaI_[I/ISI Hn cucCreMartTu3anud, a6CTpaI‘I/IpOBaHI/Ie u
aHasorus. OOBEKThl MaTEMaTHUYECKUX yMO3AKIIOUEHUH, TMpaBUiia HMX KOHCTPYHPOBAHUS
PAaCKpBIBAIOT MEXAaHMU3M JIOTHYECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHS
dbopMynupoBaTh, 000CHOBBIBATH U JJOKA3bIBaTh CYXJACHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MBINIUICHHE. MareMaTuke MPUHAJICKUAT BEAyIIas poiib B (OPMUPOBAHUU AITOPUTMUYECCKOU
KOMIIOHEHTbI MBIIIJICHUSI M BOCHUTAHUM YMEHHM JEHCTBOBATH IO 3aJaHHBIM aJTrOpUTMaM,
COBEPILIEHCTBOBaTh HM3BECTHbIE M KOHCTPYHpPOBaTh HOBbIC. B mporecce pemieHust 3agay —
OCHOBHOI y4eOHOH JesITeNbHOCTH Ha YpOKax MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKas U
NpPUKIAJHAs CTOPOHBI MblnuieHus. OOyueHHe MaTeMaThke HaéT BO3MOXKHOCTH Pa3BUBATH Y
00y4aromuxcsi TOYHYIO, PallMOHANBHYIO U MH()OPMATUBHYIO peub, yMEHHE OTOUpaTh Hauboiee
noaxoadamue A3bIKOBBIC, CHMBOJIMYCCKUC, Fpa(l)I/ILICCKI/IC CpeacTBa AJid BBIPAKCHUSA CY)KILCHI/II;'I u
HATJISTHOTO UX mpecTaBieHus. Heo0XoqumMbpIM KOMIOHEHTOM 0011ei KyJIbTYpPhl B COBPEMEHHOM
TOJIKOBAHHUU ABJISICTCA O6HI€€ 3HAKOMCTBO C METOAaMHU IIO3HaHUA I[GﬁCTBHTCJIBHOCTH,
MPEJICTaBICHUE O MPEeaMETe U METOJEe MAaTeMaTUKH, €ro OTINYHS OT METOJOB €CTECTBEHHBIX U
FYMaHUTapHbIX HayK, 00 OCOOEHHOCTSX NPHUMEHEHUS MaTeMaTHK{ JUIsl PELICHUS HAay4yHBIX U
NPUKIAIHBIX 3a1a4. TakuMm oOpa3oM, MaTemMaTHueckoe oOpa3oBaHHE BHOCHUT CBOM BKJIaJ B
dbopmupoBanne oOmEeH KyJbTyphl 4eloBeKa. M3ydeHue MaTeMaTHKH  CIIOCOOCTBYET
ACTETHYECKOMY BOCIUTAHUIO YENIOBEKa, MOHMMAHHUIO KPAcOThl M M3SIIECTBA MaTEMaTHYECKHX
paccyXIeHHiA, BOCIIPHATUIO T€OMETPHUYECKIX (POPM, YCBOSHHIO HJICH CUMMETPHH.

1.2. He.]]l/l U IVIAaHUPYEMBbI€ Pe3yJabTaTbl 0CBOCHUA TUCHUIIJIMHDBI:

1.2.1. llesay TUCHUIIMHBI.

- (dopMHpOBaHHE LEHTPAIbHBIX MAaTEeMaTUYECKUX TMOHATUN (YMCIO0, BEIMYMHA,
reoMerpuueckas  (Gurypa, TEpeMEHHas, BEpPOSITHOCThb, (QYHKIUA), O0OECIeUnBAIOIIUX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTHYECKOI0 00pa30BaHus 00yJaroLIXCs;

- MOJIBEIEHUE OO0YyYaroIMUXCs Ha JOCTYITHOM JUISi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTeMaTHKH M OKPYKAIOIIEr0 MUpa, MOHMMAaHWE MaTeMaTHUKU KaK 4acTH oOIei
KYJIbTYpPbI UEJIOBEUECTBA;

- pa3sBUTHE HHTEUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEW OOyYaromuxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEOBATENLCKUX YMEHUN, KpUTUYHOCTH MBILUIEHUS], UHTEpeca
K N3Y4YEHHUIO MAaTEMaTUKU;

- ¢opMupoBanre (QYHKIMOHAJIBHOW MaTeMaTUYeCKON TI'paMOTHOCTU: YMEHUs
pacro3HaBaTh MaTEMaTUYECKHE ACIIEKTHl B PEAJIHBIX JKU3HEHHBIX CUTYyallUsX U MPU U3Y4YECHUHU
JIPYTUX Y4eOHBIX MPEAMETOB, NMPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEN, (hOpMYyJINPOBATH
UX Ha S3bIKE MAaTEMAaTHKU M CO3JaBaTb MATEMaTH4YECKHE MOJEIM, NPUMEHATh OCBOEHHBIN
MaTeMaTUYeCKU amnmnapaT JiIsl pelleHns TPaKTUKO-OpUEHTUPOBAHHBIX 3aj1a4, MHTEPIPETUPOBATh
Y OLIEHUBATh NIOJy4YEHHBIE PE3YIIbTATHI.

1.2.2. [Inanupyemble pe3yJIbTaThl OCBOEHHsI 00111€00pPa30BATEIbHOM AUCHUILIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue NUCHUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u 1K

OK 01. BeiOupats crnocoObl pemeHus 3aaad MNpoPecCHOHATBHON J1eATeIbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. HMcnonp30BaThb COBPEMEHHBIE CPEJICTBA IIOMCKA, aHAIW3a W WHTEPHPETALMH
uH(popMaluu, U UHQOPMALIMOHHBIE TEXHOJOTUHU JUISl BBIMOJIHEHMS 3ajad MpogecCHOHaTbHON
JeSITEIIbBHOCTH

OK 03. IInanupoBath U peaan30BbIBaTb COOCTBEHHOE MPOPECCUOHANBHOE U TUYHOCTHOE



pasBUTHE, NPEANPUHUMATEIBCKYIO AEATEIBHOCTh B MPO(GECCHOHANBHON cdepe, MCI0Ib30BaTh
3HaHUS MO0 (PUHAHCOBOM IPAMOTHOCTHU B PA3JIMUHBIX KU3HEHHBIX CUTYaLUAX

OK 04. 3dbdexTrBHO B3aMMOIEHCTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMaH/IC

OK 05. OcymiecTBisiTh yCTHYIO M NMHCbMEHHYK0 KOMMYHUKAILIMIO Ha T'OCYAapCTBEHHOM
s3b1ke Poccuiickoit depepannu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO U KyJIbTYPHOTO KOHTEKCTa

OK 07. CogeiicTBOBaTh COXpPaHEHUIO OKPYKAIOWIEH Cpedbl, pecypcocOepekeHulo,
OPUMEHATh 3HAHUSA OO0 M3MEHEHHMH KIMMaTa, MPUHIUIBI OEpeXIMBOrO MPOM3BOJCTBA,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CHUTYALIUsAX

IIK 1.4. Bectu TeXHOIOTHYECKUI TIporiecc 0OpabOTKH U JOBOJKH JIeTaleil, 3arOTOBOK U
MHCTPYMEHTOB HA TOKAPHBIX CTAHKAX C COOJIIOJICHHEM TPeOOBAaHUI K KaueCTBY, B COOTBETCTBUU
C 3QJIaHUEM U C TEXHHUYECKON JTOKYMEHTAIUEH.



O01mue KOMIETEeH MU

Ili1anupyemble pe3yJibTaThl 00yUeHUs

JICATCIIBHOCTH TPUMCHUTCIIBHO
K pa3JIMYHbIM KOHTCKCTaM

TEXHOJOTHUYECKOM M COLMAIBHOM HaIPaBICHHOCTH,

CIIOCOOHOCTh ~ MHUILIMUPOBATH,  IUIAHUPOBATH U
CaMOCTOSITENTLHO BBITIOJIHATH TaKYIO 1€ATEIbHOCTB;

- UHTEpEeC K pa3uyHbIM cdepaM mpodeccHOHATbHOM
NesITeNIbHOCTH,
OBnaneHue YHHUBEPCATbHBIMU yueOHBIMU
[MO3HABATEILHBIMH JIEHCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEJIbHO (dbopmynHrpoBaTh u
AKTyalIM3MpOBaTh TPOOIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBI NpPU3HAK WIH
OCHOBAaHHS I CpaBHEHMs, KiacCU(DUKALUU MU
0000IICHMS;

- ONpeneNaTh [eJdH JCATENbHOCTH, 3a]1aBaTh

mapaMETPbl 1 KPUTCPHUU UX JOCTUIKCHUSA

- BBIABJIATH 3aKOHOMEPHOCTU H©W IIPOTHUBOPECUHUA B
pacCMaTprUBACMBIX ABJIICHHUAX,

- BHOCUTBb KOPPCKTHUBBI B JCATCIBbHOCTb, OLCHHUBATD)
COOTBCTCTBHUEC PC3YJILTATOB LCIIAM, OLCHUBATH PHUCKU
HOCJ'IC,Z[CTBI/II‘/JI ACATCIIBHOCTH,

O6mme! JMCcuunIMHAPHbIE?
OK 01 Boioupath criocoObI - TOTOBHOCTb K TPYydy, OCO3HAHHE IEHHOCTH|-BIAJCTh METOJAaMH JIOKA3aTCIILCTB, alTOPUTMAMHK PEIICHHS 3a/1a4;
peleHus 3a1a4 MacTepCTBa, TPYAOIIO0HUE; yMeHHE (OPMYJIMPOBATH ONPENECICHHS, AKCHOMBI U TEOPEMBI,
HpO(l)eCCHOHaHLHOﬁ o TOTOBHOCTH K aKTHBHOﬁ HeﬂTeHBHOCTHHpHMeHﬂTB ux, HpOBO[[I/ITB JOKa3aTCIIbHBIC paccy>KI[eHI/I$I B XOA€

[peILICHHS 3a/1a4;
- YMETb OIIEpUPOBATh NOHATHAMH: CTETICHb YKCIIa, JIOTapUpM YHCIIa;
[YMEHHE BBINOJHATH BBIYMCICHUE 3HAYEHUH W TpeoOpa3oBaHHSA
BBIDAKCHUII €O CTENEeHsMU M Jorapupmamu, MpeoOpa3oBaHus]
POOHO-paIOHATIBHBIX BBIPAKCHUH;

- yYMETb OIepUPOBAThH HOHSATHAMHU: panuoHaNbHBIE,
MppalroHaIbHbIE, TIOKA3aTEIbHbIE, CTETICHHBIC, JOrapu(pMHUECKUE,
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATUAMHE: QYHKITUS, HETIPEphIBHAS (DYHKITHUS,
MPOU3BO/IHAS, TEPBOOOpA3HAs, ONpPENCNICHHBI WHTETpall; YMETh
HAXOJUTh TMPOMU3BOJHBIE DIIEMEHTAPHBIX (DYHKIMH, HCHOIB3YA
CIpPAaBOYHBIE MaTepUaibl; MCCIEIOBATh B MPOCTEHIIUX ClIydasx
(YHKIIMHM HA MOHOTOHHOCTb, HAXOJUTh HauOOJbIINE U HAUMEHBIINE
byHKIUH; rpaduKd  MHOTOWIEHOB €

MCIIOJIb30BAHHUEM allllapaTa MaTCMaTUYCCKOro aHalin3a; IMPHUMCHATH

3HAYCHUS CTPOUTH
[TPOM3BOIHYIO IPY PEIICHNUH 33]1a4 HA ABUKEHUE; PEIIaTh IPAKTUKO-
OpUEHTHPOBAaHHBIE 3aJaud Ha HauOoNblIMe U HaUMEHbIINE
3HAUYEHMS, HA HAXO0XKJICHHUE ITyTH, CKOPOCTH U YCKOPEHHS;

panuoHanbHass (QYHKLHS,

YMETh ONEpPUPOBATh MOHATUSIMHU:
MokazaTenbHast (YHKLUS, CTeNeHHass (YyHKUus, Jorapudmuyeckas
(yHKLHSA, TPUTOHOMETpHUECKHE (YHKIMH, OOpaTHblE (YHKIMU;

- Pa3BUBATb KPCATHBHOC MBINUICHHUC IIPpHU PCIICHUN

YMEHUE CTPOUTh TIpauKu H3y4eHHBIX (YHKIUI, HCIIOIB30BaTh

1 YKasbIBaloTCA IMYHOCTHbIE M MeTanpeameTHble pesyabTaTtbl 3 ®rOC COO (B nocneaHen pegakumm ot 12.08.2022) 8 oTrnaronbHoi dopme, dopmupyemblie o0buieobpasoBaTesibHOM

ANCUUNANHON

2 AucumnanHapHble (npeameTHbIE) pe3yabTaTbl YKa3blBalOTCA B COOTBETCTBMM C UX NOMHbIM nepeyHem 8o ®FOC COO (B nocneaHel pegakuum ot 12.08.2022



PKU3HEHHBIX TIPOOIIeM

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIAJICTh HABBIKAMHU Y4eOHO-UCCIICOBATEILCKON U
[MPOCKTHON JIEATEIBHOCTH, HABBIKAMHU pa3peIIeHus
rpo0em;
BBISIBJISITh

IIPUYUHHO-CJICACTBCHHBIC
BbIJIBUI'aTb THUIIOTE3Y €€

CB3U U
AKTyalM3UpOBATh 3ajaudy,
pelIeHns, HaXOQUTh apryMEHThI I J1I0Ka3aTelbCTBA|
CBOUX YTBEpPX/IE€HUH, 3a/1aBaTh IapaMeTPbl U KPUTEPUH
peleHus;

- AaHAJIM3UPOBATH IOJYYEHHBIE B XOJI€ PELLIEHUS 3a/1a4y]
PE3yJIbTaThI, KPUTUYECKH OLICHUBATh UX
ITOCTOBEPHOCTbH, IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBHUSX;

-- YyMETb IIEPEHOCUTH 3HAHUS B IO3HABATEIIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;
yMETh HWHTETPUPOBaTh 3HAaHUS U3

MpeAMETHBIX 00JIacTeH;

Pa3HbIX]

- BbIJIBUT'aThb HOBBLIC UACHU, NIPCAJIaraTb OpUIriHaJIbHBIC
MOAXOJAbl U PCUICHUSA

M CIIOCOOHOCTh MIX HMCIIOJIL30BAaHHUS B MO3HABATEIHLHOM
14 COHHaHBHOfI IMPAaKTUKEC

rpaduKy PU U3yYEHUH MPOIIECCOB U 3aBHCUMOCTEH, MPH PELICHUY]
3agad U3 APYrux y4eOHBIX MPEJIMETOB M 33/1a4 U3 pealibHOU KU3HH,
BBIpAXaTh (OPMYIIAMHU 3aBUCIMOCTH MEX]Ty BETHUYUHAMU;

- YMETb pellaTh TEKCTOBBIE 3aJaul Pa3HBIX TUIIOB (B TOM YHUCIIE HA
[IPOLICHTHI, 10JIM U YacTH, Ha IBHKEHUE, paboTy, CTOMMOCTh TOBapOB
U YCIYT, HaJOTrH, 3aJa4d W3 OOJIaCTH YIpPAaBIIEHUS JIMYHBIMU U
CeMEMHBIMU (UHAHCAMH); COCTaBISTh BBIPAKEHUS, ypaBHEHUS,
HEpPaBEHCTBA M HX CHUCTEMbl IO YCJIOBHUIO 3a/1aud, HUCCIEI0BATH
[OJlyYUeHHOE  peIIeHHe ¢  OLIEHHWBaTh  MPaBAOINOJA00HOCTh
[pe3yJIbTaTOB;

YMETh OIEPHPOBATH TOHATHAMH: CpeaHee apu(MeTH4ecKoe,

MearaHa, HauOoNbIIee U  HaMMEHBIIEE

JIUCIICPCUA, CTAHAAPTHOC OTKJIOHCHUC YHUCIIOBOI'O Ha6opa; YMCTD,

3Ha4YEHMs, pa3max,
M3BJIEKaTh, MHTEPIPETUPOBATh MH(POPMALMIO, MPEACTABIECHHYIO B
rabmuIax, Ha JIuarpaMmMax, rpadukax, OTpPakarollyl0 CBONCTBA
[pealIbHBIX TPOLIECCOB U SIBJICHUH; MPEACTaBIATh WHPOPMALUIO C
[OMOILBI0 TaOJIMI] W JuarpaMM; HCCIel0oBaTh CTaTUCTUYECKHE
TaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM rpapuuecKuX METOJO0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPHUPOBATh MOHATHSAMU: CIYyYalHBIM ONBIT U CIy4dailHOE
COOBITHE, BEPOSITHOCTh CIy4YallHOrO COOBITHS; YMEHUE BBIYHUCISATH
BEPOSTHOCTH C UCMOJIB30BAHUEM TPaPUUECKUX METOOB; IPUMEHSThH
(hOpMyJIBI CIOKEHUS U YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE
(akTel 1 (OpMyYJIBI MPU pEIIEHUH 33]ay; OLEHHBATh BEPOSITHOCTU
[peabHBIX COOBITUH; 3HAKOMCTBO CO CIIy4ailHBIMH BEJIMYMHAMH,
[yMEHHE MPUBOANUTD IIPUMEPHI NMPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B
[IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETh ONEpPUPOBATH IOHATHSAMH: TOYKA, MpsMas, IJIOCKOCTb,
[IPOCTPAHCTBO, JBYTPAHHBIA YTOJI, CKPEIIUBAIOIIMECS IPSMBIE,

[apajuIeIbHOCTh U NEPHEHAUKYJIAPHOCTh IPSAMBIX U IUIOCKOCTEH,




[YTOJI MEXKJy HMPSMBIMHU, YIOJl MEXKIY NPSMON M IIJIOCKOCTBIO, YIOJl
MEXIy IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JO IUIOCKOCTH,
[PACCTOAHNUEC MCKAY MNPAMBIMHU, PACCTOAHUC MCKAY IIJIOCKOCTIMU,
YMCHUC HCIIOJIB30BATh MNpPU PCHICHUHU 3ada4 H3Yy4YCHHBIC q)aKTbI u
TeOpeMbl TUIAaHUMETPUU; YMEHHUE OIICHMBATh pa3Mepbl OOBEKTOB
OKPY>KaIOILEero MUpa;

- yYMeThb ONEepUpOBATh TMOHATUSMHU: MHOTOTPAHHHUK, CEUCHUE
MHOTOTpaHHHKA, KyO0, mapajuiefienune 1, npusma, nupamuaa, purypa
U [IOBEPXHOCTh BpAILICHUS, IWIMHIP, KOHYC, Iap, chepa, ceuyeHus
(burypsl BpaleHHs, IJIOCKOCTh, Kacaromascs chepsl, IIINHApa,
KOHYCa, IUIOmaAb IIOBEPXHOCTHU IIMpaMHUbl, IIPU3MbI, KOHYCA,
[WUIMHIpA, TUIomanbk chepsl, 00BeM Kyba, TPSIMOYTrOJILHOTO
[apajjeiienunena, NTMpaMuasl, TpU3Mel, HAINHIPA, KOHYyCa, LIapa;
yMeHHe 1300pakaTh MHOTOTPaHHUKH U TIOBEPXHOCTH BPALIECHUS, UX
CEUEHHs] OT PYKH, C IIOMOIIBIO YEPTEXKHBIX HHCTPYMEHTOB H
QIIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CHUMMETPHIO B
[POCTPAHCTBE; YMEHHE PAaclio3HABaTh MPAaBUIbHbIE MHOTOTPaHHUKHY;
- YMCTL OIICpUPOBATH MOHATHAMH: JIBWIKCHUEC B IMPOCTPAHCTBE,
o00HbBIE (PUTYphl B MPOCTPAHCTBE; MCIOJIB30BaTh OTHOLICHHE
rioniaed MOBEPXHOCTE M 00BEMOB NONOOHBIX (QUIYp IpH
[pEILICHUH 3a]1aY;

- YMEThb BBIYHUCIATH T'€OMETPHUUYECKHE BEIMYUHBI (IJIMHA, YroJ,
[10I1a/1b, 00BEM, IJIOIIAb MOBEPXHOCTH), UCIONb3Ysl U3yUEHHBIE
(OopMyJIIBI U METOIBI;

- yMeThb OIEpUpOBaTh MOHATUSAMH: NPSIMOYTOJIbHAs CHUCTEMA]
KOOpAWHAT, KOOpPJAWHATBI TOYKH, BEKTOpP, KOOPAWMHATBHI BCKTOpPA,
CKaISIPHOE TPOM3BEACHHUE, YTOJI MEX/Ty BEKTOPAMH, CyMMa BEKTOPOB,
IMPONU3BCACHUC BEKTOPA HA YUCJIO; HAXOAWUTH C TIOMOIIBIO NU3YUCHHBIX
(hopMyI1 KOOPIAUHATHI CEPEITMHBI OTPE3KA, PACCTOSIHIE MEKIY IBYMS
TOYKAMU;




- YMETb BBIOMpATh MOIXOAALIMA HM3Y4EHHBIH METOJ Ul PELICHHS
3agaun, pacro3HaBaTh MareMaThdeckue (akThl U MaTeMaTH4YeCKHe
MOJIEIM B TPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE;
[YMEHHE  [PUBOJIUTH  IPUMEPHl  MATEMaTHYECKUX  OTKPBITHH
[POCCUICKOM U MUPOBOM MaTEMaTUYECKON HAayKH.

- YMETh ONEPUPOBATH MOHITUSIMU: OMPE/IeICHHEe, aKCHOMa, TeopeMa,
CJIEICTBUE, CBOICTBO, MPHU3HAK, J0KA3aTEIbCTBO, PAaBHOCHIIbHbBIE
dbopMynupoBku;  ymeHue  ¢GopMyinupoBatb ~ oOpaTHOe U
[IPOTUBOMOJIOXKHOE  YTBEPXkKACHHE, MNPUBOJUTH TMPUMEPHl U
KOHTPIIPUMEPBHI, UCIOIb30BaTh METOJI MATEMaTUYECKOW MHIYKIUY;
[IPOBOAMTH JOKA3aTEJIbHBIE PACCYXKICHHUS IMpU pPELICHUH 3ajad,
OLICHUBATh JIOTUYECKYIO [TPaBUIIBHOCTh PACCyKICHHUI;

- YMEThb ONEpUpOBaTh IOHATHUAMU: MHOXECTBO, IOJMHOXKECTBO,
orepanuy HaJl MHOXXECTBaMHU; YMEHHE HCIOIb30BaTh TEOPETHUKO-
MHOKECTBEHHBI amnmapar Ijs ONUCAaHUS PEaJbHBIX ITPOLECCOB U
SIBIICHUI TpU PELIeHUH 3ajiay, B TOM YHUCIE U3 JIPYTUX y4eOHBIX
[IPEIMETOB;

- YMEThb ONEpUPOBATh MOHATUSAMU: Tpad, CBSI3HBIA Tpad, IEpeBo,
LUKJ, Tpad Ha MJIOCKOCTH; YMEHHE 3ajaBaTh U OMMCHIBATH Ipadbl
[Pa3TMYHBIMU CITIOCOOaMU; MCII0JIb30BATh Tpadbl IPU PELICHUH 33/1a4;
- yMeTb CBOOOJAHO OINEpPUPOBaTh MOHATHSAMHU: COYETaHUE,
[epecTaHOBKA, YHCIO COYETAaHUH, YMCIO MEpPecTaHOBOK; OMHOM|
HpioToHa; yMeHHE TIPUMEHATh KOMOMHATOpHbIE (aKTHl
[pacCyXIeHHUs ISl pELICHUs 3a/1a4;

-YMETh ONEPUPOBATh MOHATUSAMU: HATYPAIBHOE YHCIIO, LIET0E YUCIIO,
0CTaTOK 10 MOJYJIIO, pallMOHAILHOE YHCII0, UPPALIIOHATIBHOE YHCIIO,
MHO>KECTBA HATypaJIbHBIX, LIEJIbIX, PAI[HOHATBHBIX, IEHCTBUTENbHBIX
YKcelsl; YMEHUE HCIIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIIUN
0OLIMi AeuTeNb U HauMeHblee olliee KpaTHoe, anroput™ EBkinaal




[pU pElIeHUH 3a/1a4; 3HAKOMCTBO C PA3TUYHBIMU IMO3UIIMOHHBIMH
CHCTEMaMH CUHCIICHUS;

- yMeThb CBOOOJHO OIEPHPOBATH IMOHSATHAMHU: CTEHECHb C IEJIBIM
[oKa3aTeleM, KOpPEHb HaTypajJbHOH  CTENEHH, CTENeHb C
pallMOHAIBHBIM ~ IIOKa3aTesieM, CTeNeHb C  JIEHCTBUTEIbHBIM
(BelleCTBEHHBIM) TIOKa3aTeNeM, JIorapudm yucia, CuHyc, KOCUHYC U
TAHT'€HC POU3BOJIBHOIO YUCIIA;

- YMETb OIEPUPOBATH IMOHATHSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEpaBEHCTB, PABHOCHIBHOCTh YPAaBHEHUH, HEPABEHCTB M CHUCTEM,
[pallMoOHaNbHbIE, HWppAlMOHAIBHBIC, ITOKA3aTelbHbIE, CTETICHHBIE,
nmorapuMUIecKue, TPUTOHOMETPUIECKHE YPaBHEHHS, HEPABEHCTBA
W CHCTEMbI;, YMECHUE peIlaTh YpaBHEHHs, HEPABEHCTBA U CUCTEMEI C
[OMOILBIO PA3JIMYHBIX IPUEMOB; pelIaTh YpaBHEHHs, HEPaBEHCTBA U
CHCTEMBI C MapaMeTpoM; NMPUMEHATh YpaBHEHUsS, HEPABEHCTBA, UX
CHCTEMBbl [UIl peIIeHUus MaTeMaTHYecKuX 3a7ad M 3ajad u3
pa3IMYHbIX 001acTeil HAYKU U peallbHOM KHU3HH;

-yMeTh CBOOOJHO ONEpPUPOBATH MOHATHAMH: Tpapuk (QyHKUIHUH,
oOpaTHass (QYHKIMs, KOMIO3ULIMS (QYHKUMH, JuHEHHas (QyHKIuS,
KBapaTU4Has QYHKIHS, CTeNIeHHAast (QYHKITHS C IeJTBIM ITOKa3aTeleM,
TPUTOHOMETPHUYECKUE (QYHKIIUH, OOpaTHBIE TPUTOHOMETPHYECKUE
(yHKIMHK, TIOKa3aTedbHas U Jorapupmuueckas (QyHKIMH; YMEHHE
CTpOUTh IpaduKu GYHKIUN, BBITOJIHATH MpeoOpa3oBaHus TpauKoB
(b yHKITH;

YMEHHUE UCMOJIb30BaTh rpaduKu (yHKIMHA 1151 M3ydeHHs POIIECCOB
1 3aBHCUMOCTEH NIPY PEeIICHUH 3a/1a4 U3 JPYTUX YIeOHBIX TPEMETOB
1 U3 peaNbHOW JKU3HU; BBIPAXATh (OPMYIIaMHU 3aBHCHUMOCTH MEXKITY)|
BEITMYNHAMU;

[YMEHHE CBOOOJHO ONEpUPOBATh MOHATUSAMHU: YETHOCTh (YHKIIHH,
[EepUOJUYHOCTD byHkuuy, OTrpaHUYEHHOCTh ¢byHKIHY,




MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIMH, HauOosblIee H
HaMEHblIee 3HaueHUs (QYHKIMM Ha TPOMEXKYTKE; yMEHHE
[IPOBOJIUTH UCCIIE0OBaHUE (DYHKINH;

[YMEHHE HUCIOJIb30BaTh CBOMCTBA M TpapuKi QYHKIUN IS peIIeHUs
YpaBHEHHH, HEpaBEHCTB M 3aJad ¢ IapameTpamu; M300paxarb Ha
KOOPDIAMHATHOM IUIOCKOCTM MHOXECTBA pELIEeHUH ypaBHEHUH,
HEPaBEHCTB U X CHCTEM;

- YMETb CBOOOJHO ONEPUPOBATh MOHATHAMM: MOCIEI0BATEIBHOCTD,
apudMeTHueckas Iporpeccus, IeoMeTpuYecKkas IMporpeccus,
OECKOHEUHO YObIBaIOILasi I'€OMETPUUYECKas IpOrpeccus; yMEHUe
3aJaBaTh IIOCJIEAOBAaTEIIbHOCTH, B TOM 4YHCIE€ C IIOMOUIBIO
[PEKYPPEHTHBIX (pOpMYIT;

- YMETb OIICpUPOBATh MOHATUAMHU: HEMPEPHIBHOCTh (PYHKIUH,
acUMIITOTHl rpaduka (QyHKIUM, NepBas M BTOpas IMPOU3BOAHASA
(YHKIIMH, TEOMETPUYECKH M (PU3MYECKHI CMBICI MPOU3BOIHOM,
epBOOOpa3Hasi, ONpEAEICHHbIM WHTErpaj; YMEHHE HaXOJIUTh
ACUMIITOTHI rpaduka (QyHKIUHM;, YMEHHE BBIUYUCIATH MPOU3BOJHBIC
CYMMBI, TIPOM3BEIEHHS, YaCTHOTO M KOMIIO3HMIWU (QYHKIHUH,
HaXOIUTh YPaBHEHHE KacaTeabHOU K rpaduky GyHKINU;

[YMEHHE HCIOIb30BaTh MPOU3BOIHYIO JUISl UCCIIEOBAHUS (YHKIIHIM,
TUTsT HAXOXK/ICHUS] HAWITYUIIIeTO PEIIeHUs B IPUKIIAIHBIX, B TOM YHCIIE
COLIMAIbHO-)KOHOMHYECKUX W (U3MYECKHUX  3ajadax, Juis
OTIpeIeIEHUs] CKOPOCTH M YCKOPEHMS; HaXOUTh TUIOIIAIN U 0ObEMBI
buryp C  OMOIIBIO  HWHTErpajga;  MPUBOAUTH  NPUMEPHI
MaTeMaTH4YeCKOT0 MOJEITUPOBAHMS C TOMOIIBIO AU HepeHIInATbHBIX|
YPaBHEHHUI;

- YyMETb ONEpUpOBATh MOHATUSAMHU: KOMIUICKCHOE  YHUCIIO,
COTPSKEHHbIE ~ KOMIUJIEKCHBIE — 4YHCIa, MOJYJIb M  apryMEeHT
KOMIUIEKCHOTO 4ucia, (opMa 3alucd  KOMIUIEKCHBIX — YHCElN
(reoMeTpuyecKas, TPUTOHOMETpUYecKas U anreOpanyeckas); yMeTh
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[POU3BOAUTH apu(PMeTHUeCKue JeHCTBUA C  KOMIUIEKCHBIMY]
YUCIaMM; IIPUBOJUTH IPUMEPBl HCIIOIB30BAHUA KOMIUIEKCHBIX
YHCEIL;

- yMeTb  CBOOOJHO  ONEpUPOBATH  TMOHATHAMHU:  CpEIHEe
apupMeTHuecKoe, Me1aHa, Haubobllee U HaUMEHbIIIEe 3HaUeHUs,
pa3zMax, AMCIIEPCHUs, CTaHJAPTHOE OTKIOHEHWE Ul OIHUCaHUs
YMCJIOBBIX JAHHBIX; YMEHUE UCCIIEN0BAaTh CTATUCTUYECKHE JAHHBIE, B
TOM YHCJIE C IPUMEHEHHUEM IpapUUecKUX METOAOB U 3IEKTPOHHBIX
CpeAcTB; rpaduyecku Hcclel0BaTh COBMECTHBIE HAOJIOJEHUS C
[IOMOILBIO IMarpaMM PacCeUBaHUs U IMHEHHON pErpeccuy;

- YMETb HaxOJIuUThb BEPOSITHOCTH COOBITUI C UCIOJIb30BaHUEM
rpadU4ecKuX METOIOB; MPUMEHSTDH /IS pemeHus 3amaad (GpopMyIisl
CIIOKEHMSI U YMHOXKEHHUS BEpOSTHOCTEH, (OopMyay IOJHON
BEpOSATHOCTH, (GopMmyiny bepHymnn, komOuHaTOpHble (AaKTBl H
(opMyJIbl; OLIEHUBATh BEPOATHOCTU pPEATbHBIX COOBITHI; yMEHME
OIIEPUPOBATh IMOHATHUAMU: ClydallHas BEIUYMHA, DPACIPEIECICHUE
BEPOATHOCTEM, MaTeMaTU4YeCKOe  OXUIAHWe, JUClepcus W
CTaH/IapTHOE OTKJIOHEHUE CIy4alHOW BENWYMHBI, (QYHKIUHU
[pacrpefelleHuss UM IUIOTHOCTH PaBHOMEPHOTO, II0OKA3aTEIbHOTO MU
HOPMAaJIbHOTO PAaCHpPENEICHUM; YMEHUE HCIOJIb30BATh CBOWCTBA
M3y4EHHBIX PpAaCIpEeAeIICHU Ui PEIICHHs 3a7ad; 3HAKOMCTBO C
MOHATUSAMHU: 3aKOH OONBIIMX YHCEN, METOJbl BbIOOPOUHBIX|
ICCIIE0BAHUM; YMEHUE NPUBOJIUTH IPUMEPHI IIPOSBIICHUS 3aKOHA
OOJIBIIINX YHCEJ B IPUPOAHBIX M OOLIIECTBEHHBIX SBICHUSIX;

- yMeThb CBOOOJHO OINEpUPOBaTH MOHATHUAMHU: TOYKa, HpsAMasd,
[JIOCKOCTh, INPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKHM  yIoJI,
NIBYTPAHHBIA ~ yroJI, TPEXIPaHHBIA  yroJl, IEepeceKaronIrecs,
[TapajuleJIbHbIE W CKPELIMBAIOIIMECS MpsAMbIE, MapauIeIbBHOCTh U
[IEPICHIUKYIAPHOCTh NPSAMBIX W IUIOCKOCTEH, YIOI MEXIy
[IPSMBIMHU, YIOJI MEXAY IpsSMOM M IUIOCKOCTBIO, YIOJI MEXK.Y|
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[JIOCKOCTSIMU; YMEHHME MCHOJb30BaTh IIPU pEUIEHMM 3ajad
3ydeHHbIEe (DAaKThl M TEOPEMbl IJIAHWUMETPUHU; YMEHHUE OLICHWUBAThH
[pazMepbl OOBEKTOB B OKPYXAlOIIEM MHpE; YMEHHUE OIEpUPOBATH
[MOHATUSIMH: MHOTOTPaHHUK, CEYEHNE MHOI'OIPaHHUKA, PAaBUIIbHBIN
MHOTOTPaHHHK, IpU3Ma, MNHpamMuaa, Gurypa ©U MOBEPXHOCTH
BpallleHus1, IWIKHIpP, KOHYC, 1ap, cdepa, pa3BepTka MOBEPXHOCTH,
CeUeHHUs KOHyca U LMUIUH/pA, MapalielbHble OCH UM OCHOBAHMUIO,
ceueHue I1apa, MI0CKOCTh, Kacaromascs chepsl, HUIMHIPA, KOHYCa,
YMEHHE  CTpPOUTh  CEYEHHE  MHOTOTpPaHHHMKa,  HM300paxarb
MHOTOTPAaHHHUKH, (PUTYPBI U MIOBEPXHOCTH BPAIICHUS, UX CEUCHUS, B
TOM YHCJIE C IOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSTh
CBOWCTBA FEOMETPHUUECKUX (PUTYP, CAMOCTOATEINBHO (HOPMYITHUPOBATH
OIpeeNICHUs] U3Yy4aeMbIX (PUTYp, BBIABUTaTh FMIIOTE3bI O CBOWCTBAX
U [pU3HAKaX TEOMETPUUECKUX (Quryp, O0OOCHOBBIBATH HIIU
oIpoBepraTb MX; YMEHHME HPOBOIUTH Kiaccudukanuio (uryp mo
[Pa3TUYHBIM MpU3HAKaM, BBITIOJIHSATh HE00XO0IMMbIe
ITOTIOJIHUTEIIbHBIE TIOCTPOEHUS;

- yMeTb CBOOOJIHO OIEpUpPOBaTh MOHATUSAMU: IUIOLIA/b (DUTYPBI,
00beM GUTYpBI, BETUYHHA YTJ1a, PACCTOSIHUE OT TOYKH JI0 TUNIOCKOCTH,
[pACCTOSIHUE MEXJy NPSMBIMH, PACCTOSHHUE MEXAY IUIOCKOCTSIMH,
riomaab c@eppl, IUIOMIAAb IMOBEPXHOCTH MHPAMHUABI, IPU3MBIL,
KOHYycCa, LWIMH]pA, o0beM KyOa, IPSIMOYTOJIBHOTO
MapajuieNienuneaa, MUpaMubl, MPU3MBI, IIMIIMHIpPA, KOHYyCa, I1apa;
YMEHUE HaXOJUTh OTHOLIEHHE 00BEeMOB MOJO0HBIX (HUTYD;

- yMeTb CBOOOJHO ONEpUPOBaTH MOHATUSAMHU: JBH)KEHHE,
MapajuleNibHbI  MepeHoc, CHUMMETpUsi Ha IUIOCKOCTM U B
[POCTpPAHCTBE, MOBOPOT, IMpeoOpa3oBaHUE IM0A00Us, TMOAOOHBIE
(bUryphl; yMEHHE pacrio3HaBaTh PaBHBIC U MOJ00HBIE (UTYPHI, B TOM
4Kclie B MPUPOJE, UCKYCCTBE, apXUTEKTYpPE; YMEHUE HCIOJIb30BATh
FEOMETPUUECKHE OTHOLIEHMSI, HAXOUTh T€OMETPUUECKIE BEIINYMHBI

12



(nmuHa, yroi, miomanb, 00bEM) MPH PEIICHUH 3aJad U3 JPYTHX
y4€OHBIX IPEIMETOB U U3 PEATbHOM KU3HHU;

- yMEThb CBOOOJHO ONEpPUPOBATh MOHATUAMHU: MPSIMOYTOJIbHAsS
CUCTEMa KOOpPJIMHAT, BEKTOp, KOOPAMWHATBl TOYKH, KOOPIUHATHI
BEKTOPa, CyMMa BEKTOpPOB, IIPOM3BEIEHUE BEKTOpa Ha 4YHUCIIO,
[pa3loXeHue BeKTopa Mo 0a3ucy, CKalsipHOE IPOU3BEJCHHUE,
BEKTOPHOE IIPOM3BEACHHUE, YIrOJd MEXAYy BEKTOpaMHU; YMEHHUE
MICII0JIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ IS PEIICHHUs
FeOMETPUUECKUX 3a/ad W 3ajad JAPYruX Yy4eOHBIX IIPEAMETOB;
OIEpUpPOBaTh MNOHATUSAMM: MaTpuia 2x2 u 3Xx3, ompeneiauTenb
MaTpULbI, FEOMETPUUECKUN CMBICIT ONIPEAETUTENS;

- YMETh MOJIETIMPOBATh PEAJIbHBIE CUTYALIUU Ha A3bIKE MAaTEMAaTUKH;
COCTaBJISITh BbIPAXKCHUS, yPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
[YCJIOBUIO  3aJauyd, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
VICII0JIb30BAHUEM anmapara anreopsl, MHTEPIPETUPOBATD
[IOJlyYEHHBIH PpEe3ylbTaT; CTPOMTb MAaTEMaTHUYECKHE MOJEIH C
[IOMOIIbI0 T€OMETPUUECKUX IIOHATUN U BEJTMYHH, PELIATh CBA3aHHbIE
C HUMHU IIPAKTHUYECKUE 3aJau; COCTaBJISATh BEPOSITHOCTHYIO MOJIETh
1 HIHTEPIPETUPOBAThH MOTYUYEHHBIN pe3yNbTaT; pellaTh MPUKIIATHbIE
3ajlaydl CpelCTBaMU MaTeMAaTHYEeCKOro aHajiu3a, B TOM 4YHCIIE
COLIMAJIbHO-?KOHOMHUYECKOT0 U (PU3MUECKOr0 XapakTepa;

- yMEHHE BBIOMpATh MOAXOISIINN METOA A pelIeHHs 3a7ayH;
[MOHMMAaHWE 3HAYMMOCTH MAaTEeMaTHUKU B W3YYEHHH MNPUPOAHBIX U
OOIIIECTBEHHBIX MPOIECCOB U SBJICHUH; yMEHHE paclo3HaBaTh
[TPOSIBJIEHUE 3aKOHOB MaTEMAaTHUKH B UCKYCCTBE, YMEHUE NIPUBOJINUTH
[IpUMEPBl MATEMATUYECKUX OTKPBITUM POCCHUMCKOM W MHPOBOH

MaTeMaTHYECKOW HayKH
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OK 02 Hcnonp3oBath
COBPEMEHHBIE CPECTBA MTOUCKA,
AHaTM3a ¥ UHTEPIIPETaIN
MHpOpMaLnK, U
MH(pOpPMaIOHHBIE TEXHOJIOTUU
U151 BBITIOJTHEHHS 337144
npodeccroHanbHON
NeATeIEHOCTH

B o6s1acTi IEHHOCTH HAYYHOT'O IO3HAHUSI:
-copMUPOBAHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyKd W OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HA|

MHPOBO33PEHHU,

JIMaJIOre KYyJbTYyp, CHOCO6CTBYIOH_ICFO OCO3HAHHIO|
CBOCT'O MECTaA B IMOJIUKYJIBTYPHOM MHPE;

- COBCPIICHCTBOBAHUC SI3BIKOBOM M YHTATEIILCKOU
KYJIBTYPBI KaK CpEACTBa B3aUMOACUCTBUS MCIKAOY]
VIFOJIbMU U IIO3HAHUWA MHUPaA;

OCO3HAaHUEC NI CHHOCTH H&y‘-IHOfI JACATCIIbHOCTH,

TOTOBHOCTb OCYULIECTBIIATh IIPOECKTHYIO 151
MCCIIEA0BATENIBCKYIO IEATEIBHOCTh UHANBUYAIIBHO U
B pYIIIE.

OBnaneHue YHUBEpCaIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMU JEHCTBUSAMMU:

B) paboTa ¢ MHpOpMaLueit:

- BJIaZeTh HAaBbIKAMM TNOJY4YeHHUS HHPOpMalUU U3
MCTOYHUKOB  pa3HBIX  THUIOB,  CaMOCTOSTEIHHO
OCYIIIECTBIISITh TOWCK, aHAIM3, CHCTEMAaTH3alHUI0 H
MHTEPIPETANI0 MHPOPMAIIUN PA3TUYHBIX BHIOB H
(hopm mpecTaBIeHus,

- CO3/1aBaTh TEKCTHI B PA3JIMUHBIX (popMaTax c y4eTom
HazHAueHUs WHGPOpPMAllMM W LEJNEeBOH ayauTopuu,

BbIOMpas ONTUMaJbHYIO (HOpMY TMpENCTaBICHUS U

BU3yaJIu3aluu;
-  OIIEHHUBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
nHpOpManUi, €€ COOTBETCTBHE TMPABOBBIM U

MOPaJIbHO-3TUYCCKUM HOPMaM;

UCIOJIb30BaTh CpeAcTBa HMH(GOPMALUOHHBIX U

IKOMMYHUKAIIUOHHBIX TEXHOJIOTHI B peuicHnn

byHKIHS,
Moka3aTenbHast (YHKUUS, CTeNeHHass (YyHKUus, Jorapudmuyeckas

YMETh ONEpPUPOBATh MOHATHUSAMH: pPalUOHAIbHAs
(yHKLIMS, TPUTOHOMETpHUYECKUE (YHKIMH, OOpaTHbIE (YHKIHU;
[YMEHHE CTPOUTHh TpapuKd HU3Y4EHHBIX (YHKLIUH, HCIOIb30BATh
rpaguKy MpH U3y4EHUH HPOLIECCOB U 3aBUCHMOCTEH, TIPH PELICHUH
3anay U3 APYrux y4eOHBIX MPEIMETOB U 33a]a4 U3 PealbHON KHU3HU;
BBIPAXKATH POPMYJIaMU 3aBHCUMOCTH MEX/1y BETUIHMHAMH;

- yYMETh OIEpUPOBATh IOHITUSMH: TOXIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHye, YpaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUH U
HEpaBEHCTB, PABHOCHIBHOCTh YPAaBHEHUH, HEPABEHCTB M CHUCTEM,
[paliMoOHaNbHBIE, HWppalMOHAIBHBIC, IOKa3aTeNbHbIE, CTEICHHBIE,
morapuMuIecKue, TPUTOHOMETPUIECKHE YPAaBHEHHsI, HEPABEHCTBA
M CHCTEMBbI, YMETh pEIlaTh YPaBHEHHS, HEPABCHCTBA U CHCTEMBI C
MIOMOIIBIO PA3IMYHBIX IPUEMOB; peIIaTh ypaBHEHUsI, HEPABEHCTBA U
CHCTEMBI C MapaMeTpoM; NMPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX
CHCTEMBbl [UIl peIIeHUus MaTeMaTHYecKuX 3a7ad M 3ajad u3
pa3IMYHbIX 001acTell HAYKU U pealbHOM KHU3HH;

yMeTb
[apayieabHbINA

CBOOOJIHO  OTEPUPOBATH TMOHATUSAMH: JIBUKCHUE,

MEPEeHOC, CHUMMETpPUsl Ha IIJIOCKOCTH U B
[POCTPAHCTBE, IOBOPOT, IMpPeoOpa3oBaHUE M0A00Us, TOAOOHBIE
(urypsl; yMeTh paclio3HaBaTh PaBHbIE U MOJAOOHBIE (PUTYPHI, B TOM
qKcie B MPUPOJE, MCKYCCTBE, apXUTEKTYpe; YMETh HCIIOJIb30BaTh
reOMETPUUECKUE OTHOLICHHUS, HAXOIUTh FT€OMETPUUECKUE BETMUUHBI
(IUTMHa, yroj, IUIOIIAIb, 0O0OBEM) MpPH PEILICHUWH 3aJad M3 JPYTrux

y‘-IC6HBIX npeaAMETOB U U3 pCaHBHOﬁ JKHU3HHU
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KOTHUTHUBHBIX, KOMMYHUKaTHBHBIX u
OpTaHU3AIMOHHBIX 33724 C COOIIOIEHUEM TPEeOOBaHUI
DPrOHOMHKH, TEXHHKH O€30MacHOCTH, TUTHCHBI,
pecypcocOepeKkeH s, MPABOBBIX M ITUYECKUX HOPM,
HOPM MH(OpPMaMOHHON 0€30MaCHOCTH;

- BJAACTh HAaBBIKAMHM pPACHO3HABAaHMSA M 3alHUTHI
nH(pOpManuu, 0€30MacHOCTH

VIMYHOCTHU

nH(pOpMaAITMOHHOM

OK 03 [1nanupoBaTh U
peaTM30BbIBATH COOCTBEHHOE
pogecCuOHaIbHOE H
ITMYHOCTHOE Pa3BUTHE,
peAPUHIMATEIBCKYIO
NeITeIbHOCTD B
npodeccnoHaabHOM chepe,
MICII0JIb30BaTh 3HAHMS 1O
(uHAHCOBOM TPAaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIHsIx

B 00s1acti 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:

--  ChOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
BTHYECKOTO MTOBEICHHS,;

- CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 W MPUHUMATH
OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSICh Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U [IEHHOCTH;

- OCO3HaHHME JIMYHOTO BKJIaga B
YCTONYMBOTO OYIyIIEro;

- OTBCTCTBCHHOC OTHOLICHUC K CBOUM POAUTCIIAM U

MMOCTPOCHUC

(W) IpyruM wieHamM CeMbH, CO3/IaHMI0 CEMbHU Ha|
OCHOBE OCO3HAHHOTO MPUHSATHUS HEHHOCTEN CEMEWHOU
PKU3HH B COOTBETCTBHHM C TPATUIUSAIMU HApPOJIOB
Poccuu;
OBnageHue
NIEHCTBUSAMMU:
Q) CaMOOPTaHU3AIIHS:

YHUBCPCAJIbHBIMU PEryJIATUBHBIMU

- CAaMOCTOATCJIBHO OCYIICCTBIIATE ITO3HABATCIIbHYIO

JCATCIIBHOCTDh, BBIABJIIATH HpO6J’IeMBI, CTaBUTh U

(hopmymupoBaTh cOOCTBEHHBIE

0OpazoBaTenbHON

3a71a4u B

JACATCIIbHOCTH n JKN3HCHHBIX|

CUTYyallUAX,

- CaMOCTOATCIIbHO COCTaBJIAThL IIJIaH  PCHICHUSA

- YMETh OIIEpPUPOBATH ITOHATUSAMM: panroOHaIbHBIE,

MppalroHaIbHbIE, TIOKAa3aTEIbHbIC, CTETICHHBIC, JOrapu(pMHUECKUE,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI,

YMCTb ONCPUPOBATL IMMOHATHAMH: MHOI'OIPAaHHUK, CCUCHUC

MHOTOTpaHHHKA, KyO, mapajuiefienurne 1, npusma, nupamuiaa, purypa
U [IOBEPXHOCTh BpAILICHUS, IWIMHIP, KOHYC, Iap, chepa, ceuyeHus

(burypsl BpallleHHUs, MIOCKOCTh, Kacaromascs chepsl, IMIUHIPA,
KOHyca, IUIONIa/b TOBEPXHOCTH TMHPAMUMAbI, NPU3MBI, KOHYCa,
UITUHIpa, IUIOmaab cdepbl, o00beM Kyba, MPIMOYTOIBLHOTO

mapajiiCjacnuineaa, nmupaMujibl, Ipyu3Mbl, HUJINHApPA, KOHYCa, IIapa;
YMCHUEC I/I306pa)KaTB MHOT'OI'paHHUKH U MMOBCPXHOCTH BpAICHUA, UX
CCUCHUA OT PYKH, C IMMOMOIIBIO YCPTCIKHBIX HWHCTPYMCHTOB H
DJICKTPOHHBIX  CPCIACTB;
IIPOCTPAHCTBC; YMCTh PAaClIO3HABATh NPABUJIbHBIC MHOT'OI'PDAHHUKH,

npsAMOYyrojibHasgs CHCTCMa

YMETb pacllo3HaBaTb CHMMETPHUIO B
- YMETb ONEPUPOBATHh MOHATHIMMU:
KOOpAWHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
CKaJISIpHOE IPOU3BENIEHNUE, YTOJ MEX/1y BEKTOPaMH, CyMMa BEKTOPOB,
[pOU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTH C TOMOIIBIO U3YYEHHBIX
(hopMyJ1 KOOPAUHATBI CEPEITUHBI OTPE3KA, PACCTOSIHIE MEKIY IBYMS

TOYKaMH

15



MpoOJeMBl €  Y4eTOM  HMEIOIIMXCS  PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

CIOCOOCTBOBaTh  (POPMHUPOBAHUIO M MPOSIBICHHIO
[IMPOKOM S3pYAMLIMH B pa3HbIX 00JacTAX 3HAHUH,
[IOCTOSIHHO IMOBBIIIATh CBOW 00pa3oBaTebHbI U
KyJIbTYpHBIH YPOBEHbD;

0) CAMOKOHTPOJIb:

MCIOJIb30BAaTh NpUEMBbl pediaeKCHUM Uil  OLEHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH|
pELIeHUs 110 UX CHUKEHUIO;

B) SMOLMOHAJIBHBIM ~ MHTEJUIEKT, IPEANoJararoimui
C(OPMHUPOBAHHOCTB:!

BHYTpEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpeMIICHHE K|
NOCTMKEHUIO LI W yCIeXy,  ONTHUMU3M,
MHUIIMAaTUBHOCTb, YMEHHUE JEeHCTBOBaThb, MCXOIA W3
CBOHMX BO3MOKHOCTEH;

- OSMIIaTUH, BKJIIOYAIOIIEH CHOCOOHOCTh IOHUMATH)
OMOIIMOHAIIBHOE COCTOSIHME JPYTHMX, YYUTHIBATh €ro
[PY OCYLIECTBICHUH KOMMYHHUKAIIUU, CIOCOOHOCTh K
COUYBCTBHIO M CONIEPEKUBAHUIO;

- COLIMAIbHBIX HABBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTD
BHICTpaUBAaTh OTHOUIEHUST C JAPYTUMH  JIIOJIbMH,
3Ba0OTUTHCS, TMPOSABIATH HMHTEPEC M pa3pelaTh
KOH(ITMKTHI

OK 04 DddextuBHO
B3alMOJIEIICTBOBATh U PabOTATh
B KOJUIEKTUBE U KOMaH/E

FOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBIIQ/ICHUE HAaBBIKAMH Y4€OHO-HCCIIEI0BATENbCKOM,
[MPOEKTHOM M COLMATIbHOM JEATEIIbHOCTH;

- YMETh ONEPHUPOBATh MOHATHSAMU: CIYYalHBIM ONBIT U CIy4dailHOE
COOBITHE, BEPOSTHOCTH CIIY4alHOTO COOBITUS; YMETh BBIYUCIATH
BEPOSTHOCTH C UCIIOJIB30BAHNUEM TPAPUUECKUX METOOB; IPUMEHSThH
(OpMYJIBI CIOKEHUS U YMHOXKECHHS BEPOSITHOCTEH, KOMOWHATOPHBIE
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OBJaJicHUE YHUBEPCAIbHBIMA KOMMYHHKATHBHBIMU
ITeCTBUSIMMU:
0) COBMECTHAsl IeITCIbHOCTD:

IIOHUMATh n HCIIOJIb30BaTh MpeuMyHICCTBa

KOMaH/THOW ¥ MHIUBUIYyaJIbHOW PabOTHI;
MPUHUMATD  IEJTH

COBMECTHOM JCATCIIBHOCTH,
OpPraHHU30BbLIBATH U KOOPAWHUPOBATH HCﬁCTBHﬂ o €€
COCTaBJIATH

IJ1aH JIeHCTBHM,

pacIipeaciiATb poJjik C y4€TOM MHEHUH Y4YaCTHUKOB

JMTOCTUIXKCHUIO

00CYXIIaTh pe3yJIbTaThl COBMECTHOU PabOTHI,
- KOOPJAMHHUPOBATH M BBIOJHATH PA0OTY B YCIOBHSIX

pEaIbHOTO, BUPTYaJbHOTO M KOMOWHHUPOBAHHOTO
B3aMOJCHCTBUS;
- OCYILECTBJIATh  IO3UTHBHOE  CTPATErMYECKOe

IMOBECACHHUEC B PpPAa3JIMYHBIX CUTyaAllUAX, IIPOABJIATH

TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.
OBiageHue YHUBEPCAIbHBIMU pPEeryJIATUBHBIMU
e CTBUSIMMU

) IpUHATHE Ce0sl U IPYTHUX JIFOICH:

- IPUHUMAaTh MOTHBBI M @pTYMEHTBI IPYTUX JIIOJIeH MpH|
QHAJIN3€ PE3YJbTAaTOB JEATEIbHOCTH;

- IPU3HABAaTh CBOE IIPaBO W MPABO JAPYIUX JIIOJEH Ha
OIIIMOKH,

- pPa3BHBaTh CIIOCOOHOCTh MOHUMAaTh MHUP C TMO3UIUH
NIPYTOro 4eaoBeKa

(akTel 1 (GOpMyYIIBI MPU pEIIEHUH 33]ad; OLUEHHBATh BEPOSTHOCTU
[pEaTbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYalHBIMH BEIMYMHAMU;
[YMEHHE TPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YUCEN B
[IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSMHU: CTEHEHb C LEJbIM
[IOKa3aTeleM, KOpPEHb HaTypaJbHOM  CTEIICHH,
[pallMOHAIBHBIM  I1OKa3aTelleM, JEHCTBUTEILHBIM
(BelLLleCTBEHHBIM) TIOKa3aTeNeM, Jiorapudm 4ucia, CHHYC, KOCUHYC U

CTCIICHDb C

CTENEeHb C
TAaHTCHC TIPOU3BOJIHOTO YHCIIA;

- YMETh CBOOOJHO ONEpPUPOBATh MOHATHAMH: TpaduK (QYHKIUH,
oOpatHast (GyHKIHWsS, KOMIO3UIUSA (YHKUWH, JUHEHHAs (QyHKIMS,
KBaJpaTHYHas (YHKIHSA, CTETICHHAs (DYHKIIHS C IIEITBIM ITOKa3aTeleM,
TPUTOHOMETPHUYECKUE (YHKIIUH, OOpaTHBIE TPUTOHOMETPHYECKUE
(GyHKIMM, TOKas3aTesibHas M Jjorapupmudeckas (QyHKIHUU; YMETh
CTpOUTh I'paduKu GYHKIMH, BBITOJIHATH IpeoOpa3oBaHus TpapuKoB
(b yHKITH;

- YMETh UCMOJIb30BaTh rpaduKu QYyHKIMHA 17151 U3y4eHUs POLIECCOB
1 3aBHCUMOCTEH IIPY PEeIICHUH 3a/1a4 U3 JPYTUX YIeOHBIX IPEMETOB
1 U3 PeaNbHOW JKU3HU; BBIPAXKATh (OPMYIIAMHU 3aBHCHMOCTH MEXKIY)|

BETMYNHAMU;
- CBOOOJHO oOmNepUpoBaTh MOHATHSMHU: YETHOCTh (yHKLHH,
MEpUOJUYHOCTD byHKIMY, OTrPaHUYEHHOCTh ¢byHKIHY,

MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIMH, Haubousbliee H
HaMEHblIIee 3HaUeHUs! QYHKIIUN HA IPOMEXKYTKE; YMETh TPOBOIUTD
yiccrieioBaHue (QYHKIIUH;

- YMETb MCIOJIb30BaTh CBOMCTBA U rpa@uKu pyHKIUN 175 perieHus
YypaBHEHMI{, HEpaBEHCTB M 3aJauy C MapaMeTpamu; U300paxarb H|
KOODJAMHATHOW IUIOCKOCTM MHOXECTBA PpEIICHWH YpaBHEHUH,
HEPABEHCTB U UX CHCTEM
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OK 05 Ocy1iecTBisiTh YCTHYIO
M IIMCbMEHHYI0 KOMMYHUKAIIUIO
Ha rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @exnepanuu ¢
y4eToM 0CcOOeHHOCTE!
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 061acTH 3CTETHYECKOrO BOCIIUTAHUS:

ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TpyZa U OOIIECTBEHHBIX OTHOLICHHUH;

- CIOCOOHOCTh BOCIPHUHMMATh pa3jIM4YHbIE BHJIbI
MCKYCCTBA, TPAAULMU U TBOPYECTBO CBOETO U APYrUX
HapOJOB, OINYIIAaTh ASMOLMOHAIBHOE BO3ACUCTBHE
MCKYCCTBa,

- yOeXIEHHOCTb B 3HAYMMOCTU JJIS JIMYHOCTU H
OOIIIeCTBa OTEYECTBEHHOTO M MHPOBOTO HCKYCCTBA,
ODTHUYECKUX KYJIBTYPHBIX TpPAaJULMA W HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPQXEHUIO B PAa3HBIX BHUIAX
MCKYCCTBA,

TBOp‘ICCKOfI JIUYHOCTH,

CTpEMJICHHE  MPOSABIATH  KadyecTBa
OBnajieHue yHUBEPCAIbHBIMM KOMMYHUKATHUBHBIMU
MeCTBUSIMU

a) oO1IeHue:

- OCYIIECTBJISITh KOMMYHHKAIIMM BO BceX cdepax
PKU3HU,

- pacro3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHHUS,
MOHUMATh 3HAUYCHHE COIIMATLHBIX
pacro3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYyallui

1M CMATYaTh KOH(I)JII/IKTBI;

3HAKOB,

- PA3BCPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOYKY 3pCHUA
C UCITIOJIb30BAHUEM A3BIKOBBIX CPEACTB

- 3CTETUYECKOE OTHOLLEHUE K MUPY, BKJIKOYAsl 3CTETUKY|

cpenHee apuMeETHYECKOE,
HaUMCHBIIICC

YMETb OIEPUPOBATH IMOHATUAMMU:

MennaHa, HauOoJbIIee U 3HAYEeHUs, pa3Max,
cTiepcrs, CTaHAapTHOE OTKJIOHEHHE YMCIOBOro Habopa; yMeHHe
M3BIICKaTh, WHTEPIPETHPOBATH MHPOPMALIMIO, MPEACTABICHHYIO B
rabiuiax, Ha JAuarpaMMax, rpadukax, OTpakalllyl0 CBOWCTBa
[pETbHBIX IPOLIECCOB M SIBJICHHM; MPEACTaBIATh HMH(MOPMALUIO C
MOMOIIbIO TaONMII W JUarpaMM; HCCIEIOBaTh CTaTHCTUYECKUE
TaHHbIC, B TOM YHUCJIE C MPUMEHEHUEM rpapuuecKuxX METOJO0B U

DJICKTPOHHBIX CPCACTB,

YMETh OIIEpUPOBATh NOHATHSAMHU: TOYKA, NpsAMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYI'PAHHBIA YroOJI, CKPEUIMBAIOIIMECS IPSMBIE,
[apaJUICIbHOCTh M NEPIEHAMKYJIIPHOCTh IPSMBIX M INIOCKOCTEH,
[YTOJI MEXKJy HMPSAMBIMHU, YIOJl MEXKIY HMPSMOM M IIJIOCKOCTBIO, YIOJl
MEXIY IUIOCKOCTSAMH, pACCTOSTHUE OT TOYKM JO IUIOCKOCTH,
[PAacCTOSTHUE MEXAY MPSAMBIMU, PACCTOSHUE MEXKAY IIOCKOCTSAMY;

- YMETb MCIIOJIb30BaTh MPHU PEUICHWU 3ajad W3ydyeHHblE (aKThl U
TeopeMbl IUIAHUMETPHM; YMEHHE OLIEHHMBaTh pa3Mepbl OOBEKTOB

OKPYXKAIOIIET0 MHpa

OK 06 ITposBiIATh rpaxIaHCKO-
MaTPUOTHYECKYIO TO3ULHIO,
NIEMOHCTPUPOBATh OCO3HAHHOE
[IOBE/ICHNE HA OCHOBE

OCO3HaHUE oOyJaronmMucs POCCHUICKO

[PA’KIaHCKOW HJIEHTUYHOCTH;
- LIEJICHAIIPABJICHHOE PA3BUTHE BHYTPECHHEH IO3ULUY
JIMYHOCTH ~ HA

OCHOBC AYXOBHO-HPAaBCTBCHHBIX

- YMETh OIIEPUPOBATH MOHATHIMU: IPSIMOYIOJIbHAS CUCTEMA
KOOPAMHAT, KOOPJAWHATHI TOUKH, BEKTOP, KOOPJAWHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YHUCIIO; HAXOAUTH C IIOMOILBIO
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TpaI[I/II_[I/IOHHBIX
00IICYCIIOBCUCCKUX LICHHOCTEH,
B TOM YHCJIE C YYETOM
I‘apMOHI/I3aI_II/II/I
MEKHAI[MOHAIBHBIX U
MEKPETMTHO3HBIX OTHOIIICHUH,
[PUMEHSTH CTaHIAPThI
AHTUKOPPYIITUOHHOTO
[MOBEACHUS

neHHocred  HaponoB  Poccumiickont  denepanum,
MCTOPUUICCKHX u HAallMOHAJIbHO-KYJIbTYPHBIX|
Tpanuiui, (HOpPMHpPOBAHWE CHUCTEMBI 3HAYHUMBIX
IECHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,
AQHTUKOPPYILIUOHHOTO MHUPOBO33pEHUS,
[IPaBOCO3HAHUS, 9KOJIOTHYECKOM KYJIBTYpBHI,

CIIOCOOHOCTH CTaBHUTh LIETH U CTPOUTH >KU3HEHHBIC
[IaHbI;

B yacTu rpa)KaaHCKOTO BOCITUTAHUS:

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W
00513aHHOCTEH, yBa)KCHHE 3aKOHA U TIPABOTIOPS/IKA;

IIPUHATHE

TPAaAULIUOHHBIX HanmlMOHAJIBbHBbIX,

00I1IeYEeTIOBEYECKIX T'YMaHHCTUYECKUAX 171

JICMOKPATHYCCKUX HCHHOCTGIZ;
TOTOBHOCTb

POTHBOCTOSITh UJICOJIOTUH|
KceHodoouwu,

JMUCKpUMHUHAIUNA 10 COLHUAJIbHBIM, PCIIMTUO3HBIM,

DKCTpEMHU3MA, HallMOHaJIn3Ma,

[pPaCOBbIM, HAIWMOHAJIbHLIM IIPU3HAKAM;
- T'OTOBHOCTH BCECTH COBMECTHYIO HACATCIIBHOCTL B
MHTEpEeCcax TPakKIaHCKOTO OOIIECTBa, Yy4acTBOBATH B
CaMOYTIpaBJICHUU B 0011e00pazoBaTebHON
OpraHHU3aINH U JETCKO-IOHOIIECKUX OpTaHu3aIlusiX;

yYMEHHE

B3aUMOJICHCTBOBaTL C  COLIMAJIBHBIMU
MHCTUTYTaMH B COOTBETCTBHM C UX (QYHKUIUSAMH U
Ha3HAYCHHUEM;

- TOTOBHOCTh K TYMaHHTAPHOM W BOJOHTEPCKOU
NEesATEIbHOCTH;

- IATPUOTUYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON Tpa)KTaHCKOMH

MICHTUYHOCTHU, IMATPUOTH3MA, YBAXKCHUA K CBOCMY|

M3YYCHHBIX (POPMYIT KOOPIUHATHI CEPEIMHBI OTPE3Ka, PACCTOSTHUE
MEXy IByMs TOUKAMU;

-yMETh BHIOMPATh MOAXOASIINNA U3yYEHHBIN METOJT IS peLIeHUs
3a/la4yr, paclo3HaBaTh MaTeMaTHUECKHUe (DaKThl 1 MaTEMaTHICCKHE
MOJIEIH B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
[YMEHHE MPUBOAUTDH IPUMEPHI MaTEMaTHUECKUX OTKPBITHIA
[POCCUIICKOM U MUPOBOM MaTEMaTUUYECKON HAYKH.

- YMEThb ONEpPUPOBATH MOHATHUSMHU: CIYHYaWHBII OMBIT M CIy4aiHOE
COOBITHE, BEPOSTHOCTH CIIY4allHOTO COOBITHS; YMEThb BBIYUCIATH
BEPOSTHOCTH C MCIIOJIb30BAHUEM I'papHUECKUX METOJOB; IIPUMEHSTh
(bOPMYJIBI CIIOXKEHUS U YMHOXKEHHUS BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakThl 1 HOPMYIIBI MPU PEIICHUH 3a]1a4; OICHUBATH BEPOSTHOCTH
[PEAUTBHBIX COOBITUH; 3HAKOMCTBO CO CIy4YailHBIMU BEIUYHHAMU,
[YMEHHE MPUBOAUTD IPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YUCEI B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX
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HAapO4y, YyBCTBAa OTBETCTBEHHOCTH mepen PoaunHou,
COPJIOCTH 3a CBOM Kpaii, CBOO PoanHy, CBOM S3BIK U
KYJIbTYpY, MIPOILIIOE u HaCTOsLIEE
MHOTI'OHALIMOHAJILHOTO Hapoaa Poccuu;

- LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM
CUMBOJIaM, UICTOPUYECKOMY U IPUPOJHOMY HACIIEAMIO,
[MaMATHUKAM, TpaauLMsIM  HapoJOB Poccun,
MOoCTHXKEHUsIM Poccun B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYAE;

- ujieliHas yOeKIeHHOCTb, TOTOBHOCTb K CIIY>KEHHUIO U]
RanuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CyI50Y;

OCBOEHHBIE 00yJaromuMuCs MEXKIIPEAMETHBIE
MOHATHSI M yHHUBEpCaJbHbIE YyueOHbIE JIEHCTBUS
(peryJisiTUBHbIE, [I03HABATEIIbHEIE,
KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTH UX MCIOJIb30BaHMS B I03HABATEIIHLHON U

COLIMAIbHOU MPaKTHUKE, TOTOBHOCTh K|
CaMOCTOSITEIbHOMY TJIAHUPOBAHUIO u
OCYILIECTBICHHUIO yueOHOI NEeSTeTbHOCTH,

OpraHu3aIu y4eOHOro COTPYAHHUYECTBA v
[egarornyecCKuMu pabOTHUKAMU M CBEPCTHHKAMH, K
Y4aCTHIO B IIOCTPOEHUHU UH/IMBUIYaJIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaZICHUE HaBBbIKaMH Y4eOHO-HCCIIe10BaTEIbCKOH,
[TPOEKTHOM U COLIMAJIBHOM J1€ATENbHOCTH
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OK 07 CogeiicTBoBath
COXPaHEHHIO OKPY)KAIOIIEH
Cpeabl, pecypcocOepexeHHIO,
[IPUMEHATH 3HaHUA 00
M3MCHCHHUU KJIMMaTa,
MIPUHIUITBE OEPEXKITNBOTO
MPOU3BOCTBA, dP(HEKTUBHO
NeiiCTBOBATD B UPE3BhIYAHBIX
CUTYaIHsIX

- HC I[IPUHHUMATb IIGI;'ICTBI/ISI,
OKpY>KalolLEH Cpere;
- YMETH IIPOTrHO3UPOBATH

MIPUHOCSIINE  BpPEJ

HeOIaronpusITHHIE

OKOJIOTUYECKHE  TOCIEACTBUS  MPEANPUHUMACMBIX
e CTBUM, IPEIOTBPAILIATh UX;

- PaCIIUPUTH OIBIT JACATEIBHOCTH 3KOJIOTHYECCKOU
HaIpaBJICHHOCTH;

- pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI C YUETOM,
AHaIH3a HMEIOIIUXCS MaTepHaTbHBIX u
HEeMaTepUaIbHBIX PECYPCOB;

- OCYIICCTBIISITH IEJICHANPABIICHHBINA MTOUCK MEPEHOCA]
CPEICTB U CIIOCOOOB JIEHUCTBUS B MPO(ecCHOHATBHYIO
Cpeny;

- yMETb NEPEHOCHTHh 3HAHUSA B IO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH,

- MpenjaraTb HOBBIE MPOEKThI, OLEHHUBATh HAECH C

IMO3UIIUKU HOBHU3HbI, OPUTHHAJIIBHOCTHU, HpaKTH‘{eCKOﬁ

- YMETh ONIEPUPOBATH MOHATUSAMU: (PYHKIIHS, HETIpephIBHAS () YHKITHS,
[MPOU3BOJIHAS, TEPBOOOpa3HAs, OMpPEICICHHBIH HHTETpal; yMETh
HAaXOMUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIMIA, HCIONB3Ys
CIIPaBOYHBIC MaTEpUANBl; HWCCIEIOBATh B MPOCTEHINHMX CITydasx
(YHKIIMM HA MOHOTOHHOCTb, HAXOIUTh HANOOJIBIINE U HAMMCHBIIIHE
BHA4YCHWS  (QYHKIUH; CTpPOUTh  Tpaduku

MCIIOJIb30BAHUEM allllapaTa MaTeMaTHU4YCCKOro aHajlin3a, IMPUMCHATH

MHOTOWIEHOB  C
[POU3BOIHYIO IIPH PEIICHUH 32,124 Ha IBY)KEHHE; PEelIaTh MPAKTUKO-
OPHEHTHPOBAaHHbIC 3aJayll Ha HaAWOOJbIIME W HAWMCHBIINE
BHA4YECHU, HA HAXOXKIEHUE IIyTH, CKOPOCTU U YCKOPEHHUS,

- YMCTL OIICpUPOBATH MOHATHUAMH: JABUIKCHHUC B IPOCTPAHCTBE,
NoJ00HBIe (DUTYPBI B TPOCTPAHCTBE, HCIIONB30BAaTh OTHOIICHHUE
TUIOIAACH TMOBEpXHOCTEH W 00BEMOB MOMOOHBIX GUTYp TpH
[PELIICHNY 3a]1ay;

- YMEThb BBIYHUCIATH T'€OMETPUUYECKHE BEIMYUHBI (IJIMHA, Yrod,
I011aab, 00BEM, IUIOIMIAAb MMOBEPXHOCTH), MCIIOIbB3Ysl M3yUEHHBIE
(hopMyJIBI U METOIBI

BHAYNMOCTH;
- J1aBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTH
KOPPEKTHUBBI B JIESITEILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3yJIbTATOB IEISIM
11K 1.4. Bectu OBiagcHue YHUBEPCAIbHBIMU PETYIATUBHBIMU- YMETh PeIllaTh TEKCTOBBIE 33Ja4d Pa3HBIX TUIOB (B TOM YHCIIE HA|
TEXHOJIOTMYECKUH TIpoLiece TeHCTBUSMMU: [IPOLICHTHI, I0JIM U YaCTH, Ha JBUKEHHE, padOTy, CTOMMOCTh TOBAPOB

00pabOTKU U TOBOJKH JIETANICH,
3arOTOBOK M MHCTPYMEHTOB Ha
TOKAPHBIX CTAaHKaX C
coOroieHreM TpeOoBaHUH K
KaueCTBY, B COOTBETCTBUU C
3aJJaHEM U C TEXHHUYECKOU
NTOKyMEHTALUEH.

a) CaMOOpraHu3anus:
- CAaMOCTOATCJIBHO OCYIICCTBIIATE ITO3HABATCIIbHYIO
CTaBUTh H

JCATCIIBHOCTDh, BBIABJIIATH HpO6J’IeMBI,

(hopmymupoBaTh cOOCTBEHHBIE B

0OpazoBaTenbHON

3a71a4u

JACATCIIbHOCTH n JKN3HCHHBIX|

CUTYyallUAX,

- CaMOCTOATCIIbHO COCTaBJIAThL IIJIaH  PCHICHUSA

M yCIyT, HAaJOTH, 3a/laydl U3 OO0JIACTH YIPABICHUS JIUYHBIMH U
CEMCHHBIMU (PUHAHCAMHM); COCTaBJISTh BBIPAKCHHS, ypaBHEHUS,
HEPABCHCTBA M WX CHCTEMBI 110 YCJIOBHIO 3aJadd, HCCIEIOBAThH
MMOJTyYEHHOE PEIICHNE U OLIEHUBATH TPABAONO00HOCTh PE3YIIbTATOB
- YMETh BBIYHCIATH TEOMETPUYCCKUE BEIWYMHBI (JUTHHA, YTOJ,
[I011a/1b, 00bEM, TUIOIIAh MOBEPXHOCTH), HCIIONB3YS H3y4YCHHBIC
(hOpMYIIBI I METOIbI
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MpOOJIEMBI C  y4eTOM pecypcos,

COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTCHUH;

HUMCIOIIUXCA

- 1aBaTh OLICHKY HOBBIM CHTYallUsM;
CIOCOOCTBOBaTh  (POPMHUPOBAHUIO M MPOSIBICHHIO
[IMPOKOM S3pYAMLIMH B pa3HbIX 00JacTAX 3HAHUH,
[IOCTOSIHHO IMOBBIIIATh CBOW 00pa3oBaTebHbI U
KyJIbTYpHBIH YPOBEHbD;
0) CAMOKOHTPOJIb:
MCIOJIb30BAaTh NpUEMBbl pediaeKCHUM Uil  OLEHKH
CHTYyalll, BHIOOPA BEPHOTO PEIICHHS,;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPHHUMATH
PELICHNS IO UX CHIDKEHUIO;

B) SMOLMOHAJIBHBIM ~ MHTEJUIEKT, IPEANoJararoimui
C(OPMHUPOBAHHOCTB:!

BHYTpEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpeMIICHHE K|
NOCTIDKEHUIO  LeNU ycrexy,

MHUIIUATUBHOCTb, YMCHHUC HeﬁCTBOBaTB, ucxoada us3

u OIITUMU3M,

- YMETh ONIEPUPOBATH MOHATUAMU: IIPSMOYTOJIbHAS CUCTEMA
KOOpPJAMHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE NMPOU3BEACHUE, YTOJI MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, ITPOM3BEAECHNUE BEKTOPA HA YUCIIO; HAXOAUTH C MOMOLIBIO
M3Y4EHHBIX (DOPMYII KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSTHUE
MEXAY JBYMSI TOUKaAMU;

-yMETh BBIOUPATh MOAXOAALINN U3y4YEHHBIA METO AJIsl PeIICHUS
3a/la4yM, paclo3HaBaTh MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKHE
MOJICTH B IPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSAX, B HICKYCCTBE;
[YMEHHUE IPUBOJUTH IPUMEPHI MATEMATUUYECKUX OTKPBITUI
[POCCUIICKOM U MUPOBOM MAaTEMAaTUYECKON HAYKH.

CBOUX BO3MOKHOCTEM
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1. Crpykrypa u coaep:xkaHue 0011e00pa30BaTeIbHOM TUCIHATIHHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueonoii O0beM B
padoThbI qacax
O0bem 00pa3oBaTeIbHOI TPOrPaAMMBI 242
AU CHHMILTHHBI

1. OcHOoBHOE coiep:KaHue 228
TEOpEeTUIECKOoe 00yueHue 156
HPAaKTUYECKHE 3aHATHS 2
IIpodeccuoHaNBLHO — OPHEHTHPOBAHHOE COAEPKAHNE 56

Teoperudeckoe oOydeHue 4
[TpakTuyeckue 3aHATHS 52
[IpomexyTrounas aTTecTanus (IK3aMeH) 14
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2.2. TeMaTH4ecKHii IJIaH M cOAepPKaAHNE TUCHUIINHELI «MaTeMaTHKA»

Conep:kanue yueOHOro Matepuasa (0CHOBHoOe M podeccHoHAIbHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmMupyembie
OPHEHTHPOBAHHOE), JTA00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
H TeM 4acoB KOMIIETEeHIMHU
MOAYJb (IPH HAJIMYHMH)
1 2 3 4
OcHoBHoOe cogepkaHue
Pasgen 1. IloBropenue 20
Kypca MaTeMaTHKHU
OCHOBHO¥ IIKOJIBI
Tema 1.1 Conepxanue yueOHOT0O MaTrepuaia
Llens u 3amaun mareMaTyuky | ba3oBele 3HaHWS W yMEHHS IO MaTeMaTHKE B INMPO(ECCHOHAIFHOH W B ITOBCEIHEBHOU
npu OCBOECHHH | NIESATCITHHOCTH.
CHENUATLHOCTH KoMOMHMPOBAHHOE 3aHATHE 2
Tema 1.2 Copepxanne yueOHOTO MaTeprana
Uucna W BBIYMCHEHHA. | JIeHCTBHSA HaJ TOJOXKHUTCIBHBIMH W OTPHUIATCIBHBIMH YHCIAMH, OOBIKHOBEHHBIMH U
Bripaxxenus U | ACCATUYHBIMU IPOOSMHU.
npeoOpa3oBaHus JeiicTBust co creneHs Mu, GOPMYJIIbI COKPAILIEHHOTO YMHOKEHHSL. 2
KomOuHMpOBaHHOE 3aHATHE
Tema 1.3. IpodeccnonanbHO-OpUEeHTHPOBAHHOE  colep:kanue  (coaepKaHHe MNPUKJIATHOTO OK 01, OK 02, OK
I'eomeTpus Ha MIOCKOCTH MOIYJIs1) 03, OK 04, OK 05,
Bubl tutockux GUTyp ¥ UX TDIOIIA/b. OK 06, TIK 1.4.
[TpakTHKO-OpHEHTHUPOBAHHBIE 32/1a41 B Kypce T€OMETPUH Ha IIIOCKOCTH 2
[MpakTudeckoe 3aHsATHE
Tema 1.4 IIpodeccnonalbLHO-OPHEHTHPOBAHHOE  COJep:kaHHe  (coAep:KaHMe NPHKJIATHOIO
[IponieHTHBIE BEIYMCIICHHS MO/LYJI51)
IIpocTeie MPOLIEHTHI, pa3Hble CIOCOOBI X BhIYKMCICHUS. CII0KHBIC TPOLCHTHI 4
[IpakTrnyeckoe 3aHsATHE
Tema 1.5 IIpodeccnonalbLHO-OPHEHTHPOBAHHOE  COJep:kaHHe  (coAep:KaHMe NPHKJIATHOIO
YpaBHEHUS U HEPABCHCTBA MOJYJIs1)
Jluneiinble, KBafpaTHbIE, IPOOHO-TMHEHHbIE YpaBHEHUS U HEPABEHCTBA 2

HpaKTqucxoe 3aHATHC

Tema 1.6

Coneprxanne yaeOHOTO MaTepraa
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Cuctempl  ypaBHeHHH ¥ | CocOOBl peIICHUsS CHCTEM JIMHEWHBIX ypaBHeHHWH. [lomsatusa: marpuma 2x2 u 3x3,
HEPAaBEHCTB onpeaenuTens marpunpbl. Meton I'aycca. CucrteMbl HelWHEHHBIX ypaBHeHHH. CHcTeMbl 6
HEPaBEHCTB
KomOuHHpOBaHHOE 3aHATHE
Tema 1.7 Conepxanue yaeOHOTO MaTepuana
BxoaHoi# KOHTPOIb Brruncnenust u npeobpa3oBaHusl. Y paBHEHHUs U HepaBeHCTBA. ['eoMeTpus Ha IIOCKOCTH
KonTtpospsHas paboTa 2
Paznen 2. Ilpamble u 20 OK 01, OK 03, OK
IUIOCKOCTH B MPOCTPAHCTBE. 04, 0K 07,IIK 1.4
KoopanHaTtel M BeKTOpbI B
NPOCTPaHCTBeE.
Tema 2.1. OcnoBuble noHsiTust | Comeprkanue yueOHOTO MaTrepuana
CTEPEOMETPHH. ITpeamer crepeomeTrpun. OCHOBHBIE MOHATHUS (TOYKA, MPSIMasi, INIOCKOCTh, IIPOCTPAHCTBO). 2
Pacnionoxxenne mpaAMbIX U | OCHOBHBIE aKCHOMBI cTepeoMeTpu. [lepecekatommecs, napanieabHble U CKPEInBaIOIINECS
IJIOCKOCTEH npsimele. ITpu3Hak U CBOWCTBO CKPEIIUBAKOIIMNXCSA NPSIMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE
¢burypsL.
KoMOuHUpOBaHHOE 3aHATHE
Tema 2.2. IlapamnensHocts | Comeprkanue yueOHOro Marepuana
MPSIMBIX, psIMON u | [lapayutensHele  mpsimas ¥ wiockocTb.  Ompenenenune. IIpusnak. CpoiictBa  (C 6
MJIOCKOCTH, TUIOCKOCTEN nokazatenbcTBoM). [lapamnensable miockoctu. Ormpenenenue. [lpusnak. CpoiictBa (c
JI0Ka3aTesIbcTBOM). TeTpasap u ero anemeHTsl. [lapannenenunes u ero anemeHTsl. CBOHCTBa
IIPOTHUBOIIOJIOKHBIX TpaHeW M JuaroHaned mnapauienenunena. IloctpoeHue cedeHMid.
Pemenne 3anau.
KomOuHupoBaHHOE 3aHATHE
Tema 2.3. | llpodeccnoHATLHO-OPUEHTHPOBAHHOE  coldep:KaHue (cojep:KaHUe NPHKJIATHOTO
[TepnieHANKYIIPHOCTH MOJYJIs1)
NPSIMBIX, psIMOM u | [lepnenaukynspusie npsimeie. [lapannensHsie npsiMble, TEPHIEHAUKYISAPHBIE K MTIOCKOCTH. 2
IIJIOCKOCTH, IJIOCKOCTEN IIpu3Hak nepneHANKyJIIpHOCTH NMPSMOM U IOCKOCTH. JlokazarenscTBo. Ileprnenaukynsp u
HaknoHHas. [leprneHnuKkysipHble MI0cKocTH. [Ipu3HaKk meprneHanKyIsIpHOCTH TIOCKOCTEH.
JHoxkazarenscTBo. PaccTosiHuA B IpOCTpaHCTBE
IIpakTHueckoe 3aHaTHE
Tema 2.4. Teopema o Tpex | Comepikanue yueOHOTo MaTrepuana
NepHIeHIUKYIIpax Teopema o Tpex neprneHauKysipax. JlokazaTeapcTBO. YTONI MEKAY NPSMON U MIOCKOCTHIO. 4

Vron MEXAY INIOCKOCTAMU
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KomOuanpOBaHHOE 3aHATHE

Tema 2.5. Ilapamrensasie, | [IpodeccHOHANBHO-OPHEHTHPOBAHHOE  coAep:KaHHe  (COAep:KAHHE IPHKJIATHOTO
NepreHINKYISIPHBIC, MO/LYJI51)
CKpEIMBAIONIecs MpsIMbIE Axcuomsl crepeoMeTpur. [lepneHIUKyISIpHOCTS NPSIMOM M IUIOCKOCTH, MapajjielbHOCTb 4
JBYX MPSIMBIX, IEPIIEHANKYIISPHBIX MJIOCKOCTH, MEPIEHINKYISIPHOCTD IIIOCKOCTEH
IIpakTHueckoe 3aHsTHE
Tema 2.6. Pemenme 3amau. | ComeprxaHue yaeOHOTO MaTepuaia
Ilpsmble  u  maocKoCTH B | PacmonoskeHne NpsAMBIX M IUIOCKOCTEH B IpocTpaHcTBe. [lepneHAMKyIspHOCTE U 2
MIPOCTPAHCTBE MapauIeIbHOCTh MPSAMBIX U II0CKOCTeH. CKpeImBaronuecs npsmeie
KontponsHas pabora
Pazgen 3. OcHOBBI 26
TPUTOHOMETPHH.
Tpuronomerpnueckue
byHkunu
Tema 3.1. | Coxepxanue yueOHOTrO Marepuasia
Tpuronomerpuyeckue Pannannast mepa yrna. [IoBopoT Touku BOKpYyr Hadaia KoopauHatT. OnpelnencHue CUHyca,
GyHKIMH IIPOU3BOJIBHOIO | KOCHHYCa, TAHT€HCA M KOTAHTeHCA. 3HAKM CHHYyCa, KOCHUHYyCa, TAHT€HCAa U KOTaHTEHCa 0
yria, 9uciia YeTBEPTAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT'€HCOM M KOTAaHI€HCOM OJHOTO
U TOTO e yria
KomOuHnpoBaHHOE 3aHsTHE 4
Tema 3.2 OcnoBuble | Copeprkanue yd4eOHOT0 MaTepuana OK-01, OK-02,
TPUTOHOMETPHUYECKUE Tpuronomerpuueckue ToxzaecTBa. IIpeoOpazoBaHMs NMPOCTEHIINX TPUTOHOMETPUUECKUX OK-03, OK-04,
TOXKJIECTBA BbIpaxkeHNH. CHHYC, KOCUHYC, TAHT€HC ¥ KOTAHTEHC YTJIOB 0L U - O OK-05
KomOuHupoBaHHOE 3aHATHE 4
Tema 3.3 | Conepxanue yueOHOTO MaTepuaa
TpuronomeTpudeckre O01acTh OIPEICIICHNsT U MHOXKECTBO 3HAYCHUH TpUroHOMeTprueckuX QyHkiui. YETHOCTD,
(GyHKIMM, MX CBOWCTBA U | HEYETHOCTh, MEPUOIUYHOCTh TPHUTOHOMETpHYeCKHX (yHKuuid. CBoiicTBa M TpaduKu
rpaduKH byHKIMI y = cos X, y = sin X, y = tg X, y = ctg x. Cxxartue u pactsokeHue rpadukos
TpuroHoMmeTpuueckux Qynkmmid. IIpeoOpazoBanme TpapUKOB TPUTOHOMETPUUECKUX
byHKIHi
KomOuHmnpoBaHHOE 3aHsTHE 6
Tema 34 Oo6parnbie | Conepkanre yaeOHOTO MaTepraia
TPUTOHOMETPUYECKUE OO6patHsie Tpuronomerpudeckrue QyHkun. Mx cBoiicTBa u rpa K.
dhysKIIHA KoMOunMpoBaHHOE 3aHATHE 4
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Tema 3.5
Tpuronomerpuveckue
ypaBHEHUS ¥ HEPABCHCTBA

Conepxanue yaeOHOTO MaTepuana

YpaBHeHHe cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKUX YpPABHEHHM OCHOBHBIX THUIIOB: MPOCTEUIINE TPUTOHOMETPUUECKUE
ypaBHEHUS, CBOIMIIMECS K KBaJpPATHBIM., peElIaeMble pPa3IoKeHHEM Ha MHOXXHUTENH,
onHopojusie. [Ipocreifiine TPUrOoHOMETPUIECKUE HEPABEHCTBA

KomOunupoBanHOe 3aHsATHE 6
Tema 3.6 Pemenwne 3amau. | ComepxaHue yaeOHOTO MaTepuaia
OcHOBBI TpuroHoMeTpud. | [IpeoOpazoBaHrne TPUTOHOMETPHUYECKUX BBIPAKCHHUH. PellleHne TPUTOHOMETPHUYECKHX
Tpuronomerpuyeckue YpaBHEHUH M HEPABCHCTB B TOM YHCJIC C UCTIOJIb30BAaHUEM CBOMCTB (DYHKITHIA
¢byHKUNH KoMOUHHUpOBaHHOE 3aHSTHE 2
Pa3znen 4. IpousBognas u 50
nepsoodpa3Has GQyHKIMHA
Tema 4.1 [Honstue | Comepxkanue ydeOHOTO MaTepraia
npoussogHoi. ®Dopmynsl u | [Ipupamenue aprymenta. [lpupamenune ¢yHkumu. 3agaud, TPUBOISIINE K MOHSATHIO 8
MpaBwiIa npou3BoAHoM. OnpeaeneHne Npou3BOHON. AITOPUTM OThICKaHHS MPOU3BOIHON. POpMYIIBI
g hepeHITnpOBaHUSL mud dhepernupoBanus. [Ipasuna quddepenHmpoBaHms
KomMOuHMpOBaHHOE 3aHATHE
Tema 4.2 Tloustue o | CoxeprkaHue yaeOHOI0O MaTepualia 8
HenpepelBHOCTH  (yHKumH. | [lonstue HenpepbiBHOWH ¢yHKiu. CBoiicTBa HemnpepbiBHOH (yHKIMH. CBs3b MEXIy
Mertox UHTEpBaIOB HETPEePHIBHOCTEIO U I depeHimpyeMocTbi0 QYHKIMH B TOYKE. ANTOPUTM pPELICHHUS
HEPaBEHCTB METOIOM MHTEPBAJIOB OK-01, OK-03,
KoMOUHUpOBaHHOE 3aHSTHE OK-04, OK-06,
Tema 4.3 T'eomerpuueckuii u | CoaeprkaHue yaeOHOr0 MaTepualia 4 OK-07
(uznueckuit CMBICT | ['eOMETpHUECKHI CMBICT MPOU3BOAHON (QYHKINHU — YriIoBOH Kod(duIMeHT KacaTenbHOH K NIK 1.4.
MIPOU3BOAHOMN rpadpuKy (QYHKOMHM B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky (QYHKIUH. AJITOPUTM
COCTaBJICHHsI ypaBHEHUS KacaTellbHOU K rpaduky QyHKmun y=f(x)
KomOunnpoBanHoe 3aHsTHE
Tema 4.4 MOHOTOHHOCTB Conepxanue yueOHOro MaTepuana
¢ynkuun. Toukn Boszpacranue u yObiBaHHe (DYHKIIMH, COOTBETCTBUE BO3pAacTaHHs W yOBIBaHUS (QYHKIMH
IKCTpEMyMa 3HaKy NPOM3BOJAHOM. 31241 Ha MAKCUMYM U MUHUMYM. AJITOPUTM HCCIIEN0BaHUS (PYHKIUH
Y TIOCTPOEHHS €€ rpaduKa ¢ TOMOLIBIO TPOU3BOJHOM
KombuampoBanHoe 3aHsTHE 4
Tema 4.5 MHccnepoBanue | Comepikanue yueOHOTo MaTrepuana 6
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GbyHKOMA ©W  TIOCTpPOCHHUE

UccnenoBanne GyHKIMM HA MOHOTOHHOCTD U IOCTPOCHUE TPahUKoB

rpadukoB KomOuHHpOBaHHOE 3aHATHE
Tema 4.6 Haubonbmee wu | ComepxaHue yaeOHOr0 MaTepuaia 4
HauMeHbIIee 3Hayenus | HaxoxxaeHre HanOOJbIIero U HAaNMEHBIIIeTo 3Ha4eHnH (pyHKINH, mocTpoeHne TpaduKoB C
GyHKIIH MCIIOJIb30BaHMEM arlapaTa MaTeMaTHIeCKOTO aHajn3a
KomOuHnpoBaHHOe 3aHsATHE
Tema 4.7  Haxoxnenue | [IpodeccHOHANBHO-OPHEHTHPOBAHHOE  colep:KaHHe  (COoAep:KaHHe MPHKJIATHOTO 6
ONTHUMAJBHOTO PE3YJIbTaTa C | MOAYJS)
MIOMOLIBIO IIPOMU3BOAHOM B | HauMmenbliiee U HauOoJbIliee 3HaYCHNUE (PYHKIIUA
MPAKTHYECKUX 3a/1a9ax [MpakTrdeckoe 3aHsATHE
Tema 4.8 IlepooOpasnas | ConeprxaHue yaeOHOTO MaTepraia 4
(GyHKIUH. IIpaBuna | O3HaKoOMIIEHUE C MOHATHEM HMHTETpayia U nepBooOpasHou maius ¢yHkiuu y=f(x). Pemenue
HAaXO0XJCHUS MEepBOOOPA3HBIX | 3a/a4 Ha CBS3b MEPBOOOPA3HONM M €€ MPOU3BOIHON, BBIYHCICHHE TEPBOOOPA3HON IS
nmaHHOW (yHKIwH. Tabmuma hopMyIt 1t HaXOXIeHUs TepBo0OpasHbIX. M3ydeHne npaBuia
BBIUMCIICHUS TIEPBOOOPa3HOM
KomOuHMpOBaHHOE 3aHATHE
Tema 4.9 [Tnomane | Conepkanne ydeOHOTO MaTepuaia
KPUBOJMHENHON  Tpamenw. | 3aja4yd, MPUBOASANIME K MOHSATHIO OMPENEeNICHHOTO MHTETrpajia — O BBIYHMCICHUM TUIONIAN
®opmyia HeroToHa — | kpuBoJauHEHHON Tpaneuuu. lloHsTue omnpenenéHHoro uHTerpana. ['eomerpuueckuil u
JleiiOHunia ¢busnueckuii cMbich onpeaeneHHoro uaterpaina. ®opmyna Hetorona — JlefioHuna. Pemenne
3aj]]a4 Ha IPUMECHEHNE UHTErpaia JUis BEIYUCICHUs (PU3MUECKIX BEJTMUWH U TUIOLIA IeH
KomOuHupoBaHHOE 3aHATHE 4
Tema 4.10 Pemenue 3amau. | ComeprkaHue yaeOHOr0 MaTepualia
[IpownsBognas u | @opmynel W mpaBwia auddepeHnmpoBanus. MccienoBanue QYHKIMHA € TTOMOUIBIO
nepBooOpasHas QyHKINH. npousBoAHoil. HaumbGombmiee wu  HaumeHbliee 3HadeHusi (QyHKOMU. Brruucnenue
nepBooOpaznoil. [IpruMenenne nepBooOpa3HOM
Komb6uamnpoBanHoe 3aHsTHE 2
Paznen 5. MHororpanHHuku 34
U TeJia BpaleHus
Tema 5.1 [Ipusma, | Coaepxanue yueOHOro Marepuasia OK 01. OK 04. OK
napaienenumnesn, Ky0, | [lpu3ma (HakIOHHAsI, mpsiMasi, mpaBuibHas) U e€ smeMenTsl. [lapamnenenunen. CoiicTa 06 OIé 07 HK’I 4
nupaMuaa U UX CEUCHUS npsiMoyrojisHoro mapasmienenunena. Ky6. ITupamuma u e€ smeMenthl. [IpaBuibHas ’ o
nupaMuza
KoMOunnpoBanHOE 3aHATHE 6
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Tema 5.2  IlpaBuibHBIC
MHOTOTPaHHUKH B KHU3HU

Coneprxanne yaeOHOTO MaTepraia

[Inomans MOBEpXHOCTH MHOTOTpaHHUKOB. I[IpocTeiime KOMOMHAIIMM MHOTOTPAaHHHUKOB.
BoeruricneHue  2JEMEHTOB  MPOCTPaHCTBEHHBIX (Guryp (péOpa, aAMaroHanu, YrIib).
[IpaBuIIbHBIE MHOTOTPAHHHAKH

KomOunupoBaHHOe 3aHsATHE 6
Tema 5.3 Humununp, xonyc, | [IpodeccuoHalLHO-OPUEHTHPOBAHHOE  cojAep:KaHue  (Coep:KaHue TNPHKJIATHOIO
1I1ap U UX CEYEHUs MOJYJI51)
Lununnp, konyc, chepa u map. OCHOBHBIE CBOWCTBa MPSMOTO KPYTOBOTO ILMJIUHIPA,
IpsSMOTO KPYyroBoro konyca. M3o0paxxeHne Ten BpalieHus Ha TuiockocTH. [IpencraBnenue
00 yceuéHHOM KoHyce. CedeHusl KoHyca (IapajuieIbHOe OCHOBAHHUIO U MIPOXOsIIee Yepe3
BEpLINHY), CeUCHHs HWIMHApa (MapayielbHO U NEPICHINKYIAPHO OCH), CEUYCHHSIX IIapa.
Pa3BépTka numHIpa U KOHyca
[IpakTrueckoe 3aHATHE 4
Tema 5.4 O0bems 1 twtommaan | CoaepkaHue yaeOHOro MaTepralia
MTOBEPXHOCTEH Te O0beM mpsMoyroipHOTO Tapawienenunena. O0bemM kyOa. OObeMBI TIPSIMON TPU3MBI U
muHApa. OO0BeMBI THpaMUIbl 1 KoHyca. O0beM mapa
KoMOuHUpOBaHHOE 3aHATHE 8
Tema 55 IIpumeps! | IIpodeccnoHaibHO-OPHEHTHPOBAHHOE  cojep:kaHHe  (coAep:KaHHe MPHUKJIATHOTO
CUMMETpHil B Ipodeccunt MOIYJIs1)
[ToHsiTHE O CUMMETPUHU B MPOCTPAHCTBE (LIEHTpallbHAsA, OoceBas, 3epkanbHas). O6o0meHne
NPEACTABICHUH O NPaBHJIBHBIX MHOTOTpPaHHHKax (TeTpa’ap, KyO, OKTasap, HOIAEKa’ap,
ukocasp). [Ipumepsl cummeTtpuii B mpodeccrn
[MpakTudeckoe 3aHsATHE 4
Tema 5.6 Pemenne 3anmau. | Comeprkanue yueOHOro Marepuana
Mmuororpannukd U Tena | OObeMbl U IUIOMA/AN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BPAIICHUS
BpaIllEHUS KomOunnpoBanHOE 3aHATHE 4
Konrponbnas pabora 2
Pa3zpnen 6. CTenenu u KOpHU. 42

Crenennas, noka3areJbHas

U Jorapupmuyeckas
byHxumnu
Tema 6.1 Crenennas | ComepxaHue yueOHOTO MaTepuaia

¢yHKIMS, ee  CBOICTBa.

[Ipeobpa3zoBanue BEIpa)KCHUN

TTonsTre KOpHS n-0it CTENeHU U3 AeHCTBUTENbHOTO uncia. OyHkuun y = VX N MX CBOICTBa
u rpaduku. CBoCTBa KOpHS n-oi cTeneHu. [IpeoOpazoBanmne nppanroHaIbHBIX BRIPKCHHIMA

OK 01, OK 02, OK
03, OK 05, OK 07
IIK 1.4.
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C KOPHSIMH NO¥ CTETICHU KomOuanpOBaHHOE 3aHATHE 4
Tema 6.2 Ceoticta creniern ¢ | CoaepxaHue yaeOHOro MaTepraia
panroHaIbHBIM u | [lonsitue cTemeHn ¢ panMoOHAIBHBIM TMokaszaresneM. CTeneHHble (GYHKUIUHN, UX CBOWCTBA M
NeWCTBUTEIbHBIM rpaduKu
noKazaressiMu KombuampoBanHoe 3aHsTHE 6
Tema 6.3 Pemenne | Comeprkanue yaeOHOTro MaTepuaia
HpPpalMOHANBHBIX YPaBHEHHN | PaBHOCHIBHOCTH UPPAIMOHANLHBIX YpaBHEHUH. MeTOMIbI UX pelIeHUs
KomOuHHpOBaHHOE 3aHATHE 4
Tema 6.4 TlokazarenbHas | ComeprkaHue yaeOHOr0O MaTepralia
Gynkuus, ee  cBoiictBa. | CTemneHb ¢ MPOU3BOJIBHBIM JICHCTBUTEIBHBIM MOKa3aTeaeM. OmnpeseneHue moKka3aTeabHON
IlokasarenbHBIe ypaBHEHUA U | QYHKIMH U €€ CBOMCTBA. 3HAKOMCTBO ¢ MPUMEHEHUEM MOKa3aTebHOU GyHKIuu. Perienue
HEpaBeHCTBA MOKa3aTeNbHBIX YPaBHEHUI METO/IOM YpaBHUBAHUS [TOKa3aTeield, MeTOI0M BBEICHHS HOBOU
NEepEeMEHHON, (yHKIMOHANBHO-TPaUUECKUM METOOOM. PemieHHe  MoKa3aTeJIbHbBIX
HEPaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE 8
Tema 6.5 Jlorapudm umcna. | ComeprxaHue yaeOHOTO MaTepraia
CaoiicTBa norapugmon Jlorapudm uncna. Cpoiicta norapudmos. Onepanus JorapuMUpOBaAHUS
KomMOuHUpOBaHHOE 3aHATHE 6
Tema 6.6. Conepxanue yueOHOro MaTepuana
Jlorapudmudeckass QpyHkuus, | Jlorapudmudeckas GyHKIMsA ¥ ee cBoWcTBa. [loHATHE JOrapu()MHYECKOTO YpaBHEHHUSL. 8
ee cBoiicTBa. | Omepanusi MOTEHUUPOBAaHUS. TpH OCHOBHBIX METOAA PEUICHUS JIOTapUPMHUECKHX
Jlorapudmuyeckne ypaBHEHUH: (YHKUMOHAIBHO-TpaUIeCKUid, METOJ MOTCHUUPOBAHUS, METOJ BBEICHHS
YPaBHEHUS U HEPABEHCTBA HOBOI1 NepeMeHHOM. JlorapudmMuyeckre HepaBeHCTBA
KomOuHnpoBaHHOE 3aHsTHE
Tema 6.7. IIpodeccnonalbLHO-OPHEHTHPOBAHHOE  COJep:kaHHe  (coAepiKaHMe NPHKJIATHOIO
Jlorapudmer B mpmpone u | MoayJs)
TEXHUKE [Mpumenenne norapudma. Jlorapupmudeckas cnupaib B mnpupoje. Ee maTemaTnueckue 4
CBOICTBa
IIpakTuueckoe 3aHsTHe
Tema 6.8. Pemenne 3amaq Coneprxanue yueOHOIro Marepuasia
CreneHHasi, okaszaresnbHas 1 jorapupmudeckas GyHkuuu. Perenue ypaBHeHUR 2
Kontponbnas pabora
Paznen 7. DaeMeHTHI 36
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TEOPHUU BePOSITHOCTE W

MaTeMaTH4YeCKOoil

CTATHCTUKH

Tema 7.1 CobriTre, | Comepkanne yueOHOTO MaTepHala

BEPOSTHOCTH coObITusl. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.

CnoxeHnne © yMHOXCHHE

YcnoBHas BCPOATHOCTD. 3aBHCHMBIE M HE3ABHCHUMEIE COOBITHS. TCOpeMLI O BCPOATHOCTHU

BEPOSITHOCTEN MIPOM3BEICHIS COOBITHIA
KombuampoBanHoe 3aHsTHE 10
Tema 7.2 BeposrHocts B | [IpodeccuoHa/LHO-OPUEHTHPOBAHHOE — cojdep:KaHue  (Coep:KaHMe TNPHKJIAJTHOTO
npodecCHOHANBHBIX 3aJa4ax | MOMYJIs)
OTHOCUTENbHAs YacTOTa COOBITHS, CBOWCTBO €€ YycToWduBocTH. CTaTHCTHYECKOe
ompezencHue BepoaTHOCTU. OleHKa BEPOSITHOCTU COOBITHUS
[IpaxTrueckoe 3aHATHE 10
Tema 7.3 Huckpetnas | [IpogeccuonaibHO-OPHEHTHPOBAHHOE  coldep:kaHue (colep:KaHHe MPHKJIATHOTO OK 02, OK 03, OK
ciydaifHasi BelIMYMHA, 3aKOH | MOMYJIsI) 05 ITK 1 4.
ee pacrpeaeieHus Bupasl cnyvaitneix BenuuuH. OmnpeneneHue OUCKPETHOM CIydyalHON BENWYUHBL. 3aKOH
pactpeieNieHus TUCKPETHOM cilyyallHOM BeJIMUMHbBL. Ee 4MCIIOBbIE XapaKTePUCTUKU
[MpakTudeckoe 3aHsATHE 8
Tema 7.4 3anaun | IIpodeccnoHabHO-OPHEHTHPOBAHHOE  colep:kaHHe (cojep:KaHMe MPHUKJIATHOTO
MaTeMaTHYECKOM MOyJIsl)
CTaTUCTHUKU. [MepBuyHas oOpabOTKa CTATUCTHYECKHX JaHHBIX. UHCIOBBIE XapakTePUCTUKH (CpeaHee
apudmeTrnyeckoe, MeaWaHa, pa3Mmax, aucnepcusi). Pabora c Tabmumamwu, rpadukamu,
JuarpaMMaMu
[IpakTrdeckoe 3aHsATHE 6
Tema 7.5 Dnementsl Teopun | Comeprkanue yueOHOro Marepuana
BEPOSITHOCTEN u | Bunel coObiTuii, BepoATHOCTh coObITHH. CllO)KeHHE W YMHOKEHHE BEpOSTHOCTEH.
MaTE€MaTUYECKOM CTaTUCTUKU | JIUCKpeTHas CliydaiiHas BEJIMYHMHA, 3aKOH €€ pachpe/esicHHs. 3aJadd MaTeMaTHYeCKOu
CTaTHCTHUKH.
KonTponbnas paborta 2
Ox3ameH 14
Hroro 242

1o kascooii meme onucvlgaemcs cooepicanue yuebHo2o0 mamepuaia (8 OUOAKMUYecKux eOUHUYax), HauMeHo8aHUs HeoOX0OUMbIX 1aDOPAMOPHBIX,
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npakmuyeckux u uHvlx sauamui. Odvem uacos onpeoensemcs no Kaxcoot nosuyuu cmoaoya 3.

*IIpogheccuoranbHO-OpUESHMUPOBAHHOE COOEPIHCAHUE MOdNCEM OblMb pacnpeoeneHo no pazoeiam (memam) uiu CKOHYeHmpuposauo 6 paszoene llpukiaouou
MOOYb

32



3.1.

3. YciaoBus peaju3ainuu NporpaMmMbl 001e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

Jas  peanu3anuM  NPOrpaMMbl JHCHMIUIMHBI TNPeIyCMOTPEeH KaOuHeT

MATEeMATHKH
O6opynoBanne yueOHOTO KaOUHETA:

- HOCAZI0YHBIC MCCTA I10 KOJIMYCCTBY 06yqa10mnxc;1;

- pabouee MecTO MPeroIaBaTeIs;

- KOMIIJICKT y‘le6HO-HaFJ'IHI[HI>IX HOCO6Hﬁ;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,
- 3adHUA 1JI1 KOHTPOJIBHBIX pa60T;
- HpO(beCCI/IOHaJIBHO OPUCHTHUPOBAHHBIC 3a1aHNA;

- MaTCpHrajbl 9K3aMCHaA.

TexHuuecKue cpeacTBa 00yyeHUs:

- HGpCOH&J’IBHBIfI KOMIIBIOTCP C JIMIICH3WOHHBIM IIPOIrpaMMHBIM O6GCHC‘-ICHI/IeM;

- TCJIICBU30D.

3.2. UudopmanuonHoe odecnevyenne o0yueHust

boromosos, H. B. Maremaruka : ydeOHHK s CpeaHEro npoecCuoHaIbHOro oopa3oBaHust /
H. B. boromomog, I1. . Camoiinenko. — 5-e u3j., nepepad. u qon. — Mocksa : M3gaTenbcTBO
FOpaiir, 2023. — 401 c. — (IIpodeccuonansuoe obpasosanue). — ISBN 978-5-534-07878-7.
— Teker : snexktponHslii // OOpa3oBatenpHas miatgopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/511565 (nara obpamenus: 05.12.2023).

Kpemep, H.I. Marematuka a8 KoJiemked : ydeOHOoe TmocoOue sl  CpeaHEro
npodeccuonanbHoro oopasosanusi / H. III. Kpemep, O.I'. Koncrantunoa, M. H. ®puaman ;

nox pemakruert H. 1. Kpemepa. — 12-e usn., nepepad. u mom. — Mocksa : M3mpareinscTBo
FOpaiit, 2023. — 408 c. — (IIpodeccuonansHoe obpasosanue). — ISBN 978-5-534-17852-4.
— Texcr : onexkrponusiii // OOpaszoBarenbhHas mnatdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/533850 (nata obpamenus: 05.12.2023).

Marematuka. [IpakTuky™m : yaueOHOE TOCOOHE IS CpeIHEro mpodecCHOHaIBLHOr0 00pa3oBanus /
O. B. TarapaukoB [u nap.]; mox oOmed penakiueir O. B. TatapaukoBa. — MockBa :
NznatenberBo FOpaiit, 2023. — 285 ¢. — (IIpodeccuonanproe oopazopanne). — ISBN 978-5-
534-03146-1. — Texkcr : anexTpoHHbIH // Obpa3zoBarenbHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512207 (nara obpamenus: 05.12.2023).

Marematuka : yd4eOHUK JUIs cpeiHero npogeccruoHanbHoro oopazosanus / O. B. TatapHukos [u
np.] ; mox obmeit pexakmueit O. B. TarapaukoBa. — Mocksa : U3narensctBo KOpaiit, 2023. —
450 c. — (IlpodeccmonansHoe oOpaszoBanue). — ISBN 978-5-9916-6372-4. — Tekcr
anekTpoHHbI  //  OOpa3zoBatenbHass  miargopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/512206 (mata obpamenus: 05.12.2023).

Hlunaue, B. C. Maremaruka : y4eOHUK W NPAKTHKYM JUIl CPEIHEro NnpodeccHOHaIbHOTO
obpaszoBanusi / B. C. [llunaues ; nox pemakuueir A. H. TuxonoBa. — 8-e u3z., mepepad. u
morm. — Mocksa :  MsmarenmberBo  FOpaiit, 2023.— 447 c.— (IIpodeccronaibHOe
oOpaszoBanue). — ISBN 978-5-534-13405-6. — Texkct : anekrtponHbt / OOpazoBaTenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/511549 (mara oOpamenus:
05.12.2023).
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4. KoHTpPOJIb M OlleHKA Pe3yJbTATOB OCBOEHMSI JUCUUIIIMHBI
KonTponb ¥ omeHka pe3ynbTaToB OCBOCHHS — 0OIIE00pa3oBaTEeIbHONM  AMCHUTUIMHBI

PaCKpBIBAIOTCS Yepe3 IUCIMIUIMHAPHBIC Pe3yJIbTaThl, HAlpaBlieHHbIE HAa (OPMHUPOBAHHE OOIIUX WU
npodeCCHOHATBHBIX KOMIIETEHIIHIA M0 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

Oo6mas/mpogeccuoHaabLHast Pazpen/Tema THun oeHOYHBIX
KOMIIeTEHIIHS MeponpHsITHUsI

OK 01. Beibupath criocoOsr P1,Temal.1,1.2,1.311-0/c5,14.P TectupoBanue
peleHus 3a1a4 2, Temnr 2.1,2.2,2.3,2.4,2.5, 2.6 I1- YcrHblii onpoc
npodeccnoHaTBEHOMI o/c,2.7P 3, Temsr 3.1, 3.2, 3.3, 3.4, MaremaTuuecKkuit
JIeSITEILHOCTH 35,3.6P4, Temr1 4.1,4.2,4.3,4.4, JUKTaHT
MPUMEHUTEIBHO K 4.5,4.6,4.711-0/c,4.8,4.9,4.10 P 5, NunuBunyanbHas
Pa3IMYHBIM KOHTEKCTaM Temnr 5.1,5.2, 5.3 I1o/c, 5.4,5.5,5.6 P CaMOCTOSITeILHAs

6, Temr1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 pabora

IT-o/c, 6.8 [IpencraBnenue

pe3yabTaTOB

IIPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

KonTponbhas padora

Brinonnenue

9K3aMCHAIIMOHHBIX

3aJaHuN
OK 02. Ucnonn30Bath P1,Temal.1,1.2,1.311-0/c, 1.4. P 3, TectupoBanue
COBPEMEHHBIE CPEJICTBA Tewmsr 3.1,3.2,3.3,3.4,3.5,3.6P6, YcTHbI# onpoc
MMOMCKA, aHaJIu3a U Tewmsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11- MaTteMaTH4EeCKUI
WHTEpIpeTaIN o/c, 6.8 P 7, Temn 7.1, 7.2 I1-o/c, 7.3, IUKTAHT
uHpopmanuu, u 7.4 NuauBuayanbHas
nH(OpMaIMOHHBIE CaMOCTOSTEIIbHAs
TEXHOJIOTHH ISt pabota
BBITIOJTHEHHMS 33124 [IpencraBienue
npodeccnoHaATEHOM pe3yIbTaTOB
JIEATEIBHOCTH MPAKTUYECKUX PaboT

3amuTa TBOPUYECKUX
pabot
KonTponbnas pabora

Brinonsenue

SK3aMEHAIIMOHHEIX

3aJlaHui
OK 03. IimanupoBaTh 1 P1,Temal.1,1.2,1.31II-0/c, 1.4. P2, TectupoBanue
peanu3oBbIBaTh cooctBeHnoe | Tewmsr 2.1,2.2,2.3,2.4,2.5, 2.6 [1-o/c, VYcrHbIii onpoc
po¢eCCHOHATBHOE U 2.7P 3, Temn 3.1, 3.2,3.3,3.4,3.5,3.6 | MareMaTudecKuit
JINYHOCTHOE PA3BUTHE, P4, Temr14.1,4.2,43,44,45,4.6, JUKTAHT
MPEANPUHUMATEIBCKYIO 4.711-0/c, 4.8,4.9,4.10 P 6, Tems1 6.1, | UnauBuayanbHas
JIeSITENLHOCTD B 6.2,6.3,64,6.5,6.6, 6.7 I1-o/c, 6.8 P CaMOCTOSITeNLHAs
npodeccronansHoit cdepe, 7, Temst 7.1, 7.2 T1-0/c, 7.3, 7.4 pabota
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MCIOJIb30BaTh 3HAHUSA 10
(uHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUIX

IIpencrasnenue
pe3yIbTaToB
MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabor

KounTponbhas pabota
Beinonnenue
9K3aMEHALIMOHHBIX
3alaHuI

OK 04. O¢ddexruBHO
B3aNMMOCHCTBOBATH 1
paboTaTh B KOJUICKTHBE U
KOMaHJie

P1,Temal.1,1.2,1.311-0/c,1.4.P 2,
Temsr 2.1,2.2,2.3,2.4,2.5,2.6 I1-o/c,
2.7P 3, Temnt 3.1, 3.2,3.3,3.4,3.5,3.6
P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,4.9,4.10 P 5, Temnr 5.1,
5.2,5.31Ilo/c,5.4,5.5,5.6

TectupoBanue
YeTHBIN onpoc
Maremarnueckuit
JUKTaHT
NunuBunyansHas
CaMOCTOATEIbHAS
pabora
IIpencraBnenue
pe3yiabTaToOB
MPAaKTUYECKUX padboT
3ammra TBOPYECKUX

pabor
KontponbHas padota
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJlaHu i
OK 05. Ocy1iecTBasiTh P1,Temal.1,1.2,1.31I-0/c, 1.4. P 3, TectupoBanue
YCTHYIO ¥ TUCBMEHHYIO Tewmsr 3.1,3.2,3.3,3.4,3.5,3.6 P 6, YcTHbI# onpoc
KOMMYHUKAIMIO Ha Temn1 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7 I1- MarteMaTH4eCKuil
TrOCYJTapCTBEHHOM SI3bIKE o/c, 6.8 P 7, Temnr 7.1, 7.2 I1-o/c, 7.3, JUKTaHT
Poccuiickoii denepanuu ¢ 7.4 NunuBunyansHas
y4eTOM 0COOEHHOCTEH CaMOCTOsITEJIbHAs
COIMAIBHOTO U KYJIbTYPHOTO pabota
KOHTEKCTa [IpencraBnenue
pe3yIbTaTOB

MPAKTUYECKHUX paboT
3ammra TBOPUECKUX

pabot
KonTponbnas pabota
Brinonsenue
SK3aMCEHAIIMOHHEIX
3aJaHui
OK 06. ITposBisTh P1,Temal.1,1.2,1.31I-0/c, 1.4. P4, TectupoBanue
TpaKJIaHCKO- Tempr4.1,4.2,4.3,4.4,4.5,4.6,4.7 11- VYcTHbIii onpoc
MMaTPUOTUYECKYIO MTO3ULHIO, o/c,4.8,49,4.10P 5, Temnr 5.1, 5.2, MaremaTtuueckuii
JEMOHCTPUPOBATH 5.3Tlo/c,5.4,5.5,5.6 JUKTaHT
OCO3HAHHOE MOBEJICHUE HA NunuBunyanbHas
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OCHOBC Tpal[I/II_II/IOHHBIX
00IIIEYETIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
Y4ETOM TapMOHU3AIUU
MEKHAIIMOHAIBHBIX U
MEXKPEITUTHO3HBIX
OTHOIIICHUM, TPUMEHSTh

CaMOCTOSITENIbHAs
pabota
IIpencraBnenue
pe3yabTaToB
IIPAKTUYECKUX paboT
3amura TBOPUECKUX
pabor

CTaHIaPTHI KonTponbras pabota
AHTUKOPPYILIUOHHOTO Beimonnenue
MOBEICHUS 9K3aMEHAIIMOHHBIX
3aJlaHu i
OK 07. ConeticTBOBaThH P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 I1- TectupoBanue
COXPAHEHUIO OKPY’KAIOLIEH o/c,2. 7P 4, Temr1 4.1,4.2,4.3, 4.4, VYcrHblii onpoc
cpensl, pecypcocoepexxennto, | 4.5,4.6,4.711-o/c, 4.8,4.9,4.10P 5, MarteMaTH4eCcKUui
MIPUMEHSTH 3HAHUS 00 Temnr 5.1, 5.2, 5.3 I1o/c, 5.4,5.5,5.6 P JUKTaHT
W3MEHEHHUH KJIMMaTa, 6, Temr1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 NunuBunyansHas
MIPUHITUITBI OEPEHKITNBOTO IT-o/c, 6.8 CaMOCTOSITENIbHAs
MIPOU3BO/ICTBA, 3P (HEKTUBHO pabora
JIEHCTBOBATH B IIpencraBnenue
Ype3BhIYAITHBIX CUTYAIHSIX pe3yNbTaTOB

MPAaKTUYECKUX PadbOT
3amuTa TBOPUYECKUX
pabor

KonrtpomnbHas pabora

Brimonaenue
9K3aMEHAIMOHHBIX
3aJlaHu i
IIK 1.4. P 1, Tema 1.1 — 1.7 P 2. Temsr 2.1-2.6, P | IlpencraBnenue
4. Tembr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 P | pesynbraroB

5, Temsr 5.1, 5.2, 5.3, 54, 5.5, 5.6, P 6.
Temsl 6.1-6.8., P 7. Temsr 7.1 — 7.5.

MPAKTUYECKHUX padoT
KonTponbnas pabota
Bremoaaenne
DK3aMEHAIIMOHHBIX
3aJlaHui
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