TamO0oBCcKOE 001aCTHOE TOCYIApCTBEHHOE aBTOHOMHOE MPO(ECCHOHATEHOC
oOpazoBatenbHOE yupexaeHue « TaMOOBCKUN OM3HEC-KOJITEIE))

HpeI[MCTHaH UKIIOBAast KOMHUCCHA I'YMAHUTAPHBIX 1 FKOPUIUYCCKUX TUCIHUILINH

YT1Bepxkaaro:

Mupexrop TOI'AITIOY
«TamMOOBCKHI OM3HEC-KOIIEIK
AcraxoBa H.B.

ITpuxkaz 59 ot 28.08.2023r.

PaGouasi nporpamma
Y4eOHO! TUCIHUTIMHBI
I1/1.01 Maremaruka
Cnenuanasnocts CIIO
M0 YKPYINHEHHBIM IPYINIIAaM HANPABJIEHUH MOATOTOBKH
UH(OPMALHMOHHO-TEXHOJIOTHYECKOr0 Npoduiis

IIpenoxaBarennb Xieonukona O.B.



Tamoos 2023

OIOBPEHA Pazpaborana Ha ocHoBe DenepaibHOTO

[IpenMeTHOM UMKIOBOM KOMHUCCHEH TOCYJapCTBEHHOTO 00Opa30oBaTEIbHOTO

IOpUJIMYECKUX WM TyMaHUTapHBIX CcTaHjapra 1o crnenuansHoctu 09.02.07

JTUCIUIUINH «MHpopMalinoHHbIE CUCTEMBI u
IPOrPaMMHUPOBAHUE

ITpotokon Ne 1

oT «29» aBrycra 2023r.

[Ipencenarens nmpeaMETHOM IUKIOBOM 3aMecTHUTENb AupekTopa mo Y MP
KOMHUCCHUU
Maxpaues C.O. Iapuunkas N.J1.

CocrtaBurenb (aBTOD):
Xneonukosa O.B., npenogasarens TOT'AIIOY «TamOoBckuil OM3HEC-KOIIEIK»



PaGouass mnporpamMma yueOHOW AUCIUIUIMHBI pa3paboTaHa Ha ocHoBe DenepabHOTO
roCy/lapcTBEHHOro obOpa3oBarenbHOro cra"gapra (nasree — PI'OC) mo chenuanbHOCTIM
cpeaHero mnpogeccuoHanbHoro obpaszoBanus (nanee — CIIO) mo yKpymHEHHBIM TIpymnam
HanpasineHnit noarotoBku 38.00.00, 40.00.00 mHGOPMAIIMOHHO- TEXHOJOTHYECKOTO MPOQUIIL
09.02.05 «IIpuknagnas uapopmaruka» (mo orpacisim), 09.02.07 «MHPOpMAITHOHHBIE CUCTEMBI
u nporpammupoBanue», 09.02.03 «IIporpammupoBanue B KOMIBIOTEPHBIX cuctemax», 10.02.05
«O6ecnieuenne nHGOPMAITMOHHOHN 0€301TaCHOCTH aBTOMAaTH3MPOBAHHBIX CHCTEM).

Pazpaborunk: Xnebuukosa Onbra BukropoBHa, mpenogaBaTesb NepBOi KaTeropuu






COLEPXAHUE

BBEIIEHHE ...cvveueeeerreneeeereeneecerreseescssssesssssssessossssssssssssssssssssssssssssssssssssesssssssssssssssssssssssesssssssessssansessss &

Pazgen 1. O0masi xapakTepucTHKa 0011€00pa30BATEIBLHOM TUCHUTITIHHBI «vveevueeesaenssnees ool

Pazgen 2. lenn, 3a1a4m 1 pe3yJbTaTbl 0OCBOCHHSA 00111€00pa30BaTEIbHOM JTUCHHUILINHBEI ... 5

2.1. Henmu m 3amaun oOmeoOpa3oBaTeIbHON JUCIHUILIMHBI (B COOTBETCTBUU C TpeOoBaHusMH (DenepalbHOrO TOCYIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa CpeAHero odIero o0pa3oBaHMs, OpUeHTaNMeH Ha pe3ynsrarbl deepansbHOro rocyIapcTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEIHETo
poheCCHOHAIBHOTO 00Pa30BaHMSA)

2.2. CHHXpOHHSaHI/ISI NPEAMCETHBIX, TUYHOCTHBIX U MECTAIIPCAMETHBIX PE3YJIbTAaTOB C 06IIII/IMI/I n HpOCbeCCI/IOHaJ'H)HI)IMI/I KOMIIETCHIINAMUA

2.3. TlpeeMCTBEHHOCTh 0O0OpPa30BATEIbHBIX PE3YJIBTATOB C y4eTOM MpodeCCHOHAIBLHON HAMpaBIEHHOCTH OCHOBHOW 00pa30BaTebHOM MPOTPaMMBbI
cpenHero npodeccruoHaIbHOro 00pa3oBaHUs

Pasnen 3 Mexanu3mbl oT0Opa comepxkaHus 00mIe00pPa30BATEbHOH IMCUMILUIMHBI € Y4YeTOM NPo(eCCHOHAJIBHON HaNpaBJIeHHOCTH
11

3.1. MexaucuuIInHapHbIid MOAX0A K OTOOpYy coiepikaHusi oO01eo0pa3oBaTeNIbHOM AUCHUILUIMHBI ¢ YYETOM MpPO(ECCHOHAIBHONW HalpaBIEHHOCTH
OCHOBHOI 00pa30BaTEILHON MPOTpaMMBbl CPETHETO MPOQPECCHOHATHEHOTO 00pa30BaAHHMS

3.2. MexaHu3MBbl TOCTHXKEHUSI PE3YIBTaTOB OCBOCHUS 00IIe00pa30BaTeIbHON JUCHUIIIUHBI C YIETOM POo(ecCHoHaNbHOM HATPABICHHOCTH OCHOBHOM
o0Opa3oBareIbHON IPOrpaMMBbI

3.3. nauBuyaibHBIA MPOEKT Kak ¢opMa OpraHu3aluu o0pa30oBaTeIbHON JESATEIBHOCTH 10 peajii3allid OCHOBHON 00pa30BaTelbHON MPOTrpaMMBbI
cpenHero npodeccruoHaIbHOro 00pa3oBaHUs ¢ yueToM IpodecCHOHAIBHOM HAIPaBICHHOCTH

3.4. OOocHOBaHHWE NPHUMEHEHHUS TEXHOJOTUN JAHUCTAHIIMOHHOTO M JIIEKTPOHHOTO OOy4YeHHS [UJIS OINpPEAETICHHBIX DSJIEMEHTOB COIEp>KaHUs
0011e00pa3oBaTeNbHBIX JUCIUILTUH

Pa3nen 4. KoHTpo/ib U OLlEHKA Pe3YJILTATOB OCBOEHHUsI 0011€00pa30BaTeIbHOI TUCHUILIUHBI ¢ Y4€TOM NPO(hecCHOHAIbHOI HANPABIEHHOCTH
OCHOBHOH o0pa3oBaTe/ILHOM NMpOrpamMmblI CpeIHero npogeccuoHaTLHOTO o0pa3oBaHus
16

4.1. OOBEKTHl KOHTPOJIA MO O0O0IIeO00pa30BaTENIbHON TUCIUIUIMHE C Yy4eTOM MpodecCHOoHaIbHOM HANpPAaBICHHOCTH OCHOBHOM 00pa3oBaTeIbHOM
MPOTpaMMBI CpeTHEro PodecCHOHATBFHOTO 00pa30BaHUS

4.2. ®opMbl U METOABI TEKYIIEr0 KOHTPOJISI 0O0Ie0o0pa3oBaTeIbHOM JUCIHMIUIMHBI C YY€TOM MpOo(eCcCHOHATBLHOW HAMpaBICeHHOCTH OCHOBHOMU
o0pa3oBaTeIbHON IPOrpaMMBbI CpeIHEro MpodheCcCUOHATBFHOTO 00pa30BaHU



Pa3gen 5. Oco0eHHOCTH OpraHu3aluy Y4eOHBIX 3aHATHI NP peajn3anuu 001eo0pa3oBaTeIbHON JUCUUIIMHBI C Y4eTOM NpodeccuoHaTbLHOI
HANpPaBJEeHHOCTH OCHOBHOIi 00pa3oBaTeIbHOI MPOrpaMMbI cpeHero nNpogeccuoHaaIbLHOro 00pa3oBanus....40

5.1. Crientnpuka opraHu3aIiy y9eOHBIX 3aHATHH C YIETOM JOCTHKEHUH, 0003HAYCHHBIX BBIIIC PE3yIbTaTOB, MEXaHU3MOB, HHCTPYMEHTOB peaTi3aIiui
npodeCcCroHaILHOM HAMPaBIEHHOCTH 00111e00pa30BaTeIbHOMN TUCIIUTUTMHBI

5.2. HTEepHET-peCcypChl

5.3. IIporpammHoOe obecriedeHue



1. HACIIOPT PABOYEH MPOTPAMMBI YYEBHOM JJUCHUILINHBI MATEMATHUKA
1.1. O61acTh npuMeHeHusi paboyeii NpOorpamMmel.

Pabouas nporpamma yuebHo# nucuuruinasbl seasercs yacTtbio [IIICC3 B coorBercTBUM ¢ DI'OC no cnenuanbHocTsIM CIIO 1o ykpynHEHHBIM
TpyIIaM HampaBlIeHWH MOATOTOBKH WH(OpMaImoHHO- TexHojmorndeckoro npoduis 09.02.05 «IIpuknannas nandopmaruka» (o orpacism), 09.02.07
«udopmanmonnpie cuctembl B mporpammupoBanue», 09.02.03 «IIporpamMmMmupoBaHue B KOMIBIOTEpHBIX cucTemax», 10.02.05 «ObGecneuenue
MHGOPMALIMOHHOW 0€30MacHOCTH aBTOMAaTU3MPOBAaHHBIX cHcTeM». Pabouas mporpamma yuyeOHOM AMCUUIUIMHBI MOXKET OBITh HCIONb30BaHa IpPU
peain3aluil OCHOBHBIX HPO(ECCHOHANBHBIX 00pa30BATENBHBIX MPOrpPaMM IO CHELUATbHOCTAM WH(GOPMALMOHHO- TEXHOJOTHYECKOro Mpoduiis
09.02.05 «IIpuknagnas wuHpopMaruka» (mo orpacisam), 09.02.07 «MuHpopmanmoHHBIE CcHCTeMBl M mporpamMmupoBanue», 09.02.03
«I[IporpammupoBanne B KOMITBIOTEpHBIX cuctemax», 10.02.05 «OOGecneyenne nHGOPMAIMOHHON 0€30MAaCHOCTH AaBTOMATU3UPOBAHHBIX CHCTEM.
BCEMH 00Pa30BaTEIbHBIMH YUPEKACHUSIMH CPEIHEro MpodeCcCHOHANBHOTO 00pa3oBaHus Ha Tepputopun Poccuiickoit deneparyy, MMEIOIIMMHU IPABO
Ha peanmmzanuio [ITICC3 mo nmaHHBIM crnenuaibHOCTAM. Pabowasi mporpamMma MOXET OBITh MCTOJB30BaHA It OOyYEHMsI JIUIl C OrPaHUYEHHBIMU
BO3MOKHOCTSIMH C TPUMEHEHUEM JAUCTAHLIMOHHBIX TEXHOIOTHH.

PaGouas mporpamMma ydeOHOW AUCHHMIUTMHBI MareMmaTuka: anreOpa, MareMaTHYeCKHi aHain3, TeOMETPHsl COCTaBJICHA Ha OCHOBE TpeOOBaHWI K
pe3yabTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHONW NpOrpaMMbl, NponUcaHHbIX B DenepalibHOM TroCydapCTBEHHOM 00pa30oBaTeIbHOM CTaHAAPTE
cpenHero ooOmero obOpazoBaHusi, U TpeOOBaHHI OCHOBHOW MpodeccHoHaNIbHON 00pa30BaTeNbHONM HPOrpaMMbl CpPEAHEro MpodeccHOHAIbHOIO
00pa3zoBaHMsl MO CIENMHAIBHOCTAM HHGOPMAIMOHHO- TexHonorudeckoro mpodumis 09.02.05 «IIpukmannas uabopmaruka» (mo orpacisam), 09.02.07
«ndopmanmonnsie cuctembl u mporpammupoBanue», 09.02.03 «IIporpamMmMmupoBaHue B KOMIBIOTEpHBIX cucTemax», 10.02.05 «ObGecneuenue
nH(OPMAITMOHHON 06€30MaCHOCTH aBTOMAaTH3UPOBAHHBIX CHCTEM).

1.2. Mecrto yueOHoii aucuumiuabl B cTpykrype IIIICC3: nucnuniamHa BXOAUT B 00IIe00Opa3oBaTeNbHBIN UK. Peammsarus comepkaHus
Maremaruku B mpenenax ocBoeHus OOIIl CIIO obGecrneunBaeTcsi cOOMIONEHHEM MPUHIUIA MPEEMCTBEHHOCTH MO OTHOILIEHUIO K COACPKAHUIO U

pe3yapTaTaM OCBOSHHUSI OCHOBHOTO OOIero oOpa3oBaHUs, OJHAKO B TO K€ BpeMs 00JIaZjaeT CaMOCTOSATEIbHOCTHIO, IIETHbHOCTHIO, CIIEITU(PUKON TTOIXOI0B

K MU3YUYEHUIO

2. lleqn m 3apa4m y4eOHOM TUCHUILVIMHBI — TPEOOBAHUSA K Pe3yJibTaTaM OCBOCHUS Y4eOHOM IMCIUIIINHBI:



2.1. Uenu u 3amaun oOmeoOpa30BaTeIbHON JUCIHUILIMHBI (B COOTBETCTBUU C TpeOoBaHMsIMH (DenepalbHOrO TOCYIapCTBEHHOTO 00pa30oBaTEIbHOTO
CTaHJapTa CpeAHero odIero o0pa3oBaHMs, OpUeHTaNMel Ha pe3yisrarbl deepansbHOr0 rocyIapcTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEIHETo
npodeccuoHanbHOro 00pa3oBaHus)

Hens ocBoenust O] (B coorBerctBUn ¢ TpeboBanusimMu PI'OC CIIO, opuenraumeir Ha pesynbrarel @I'OC CIIO): ocBoeHue 00y4aromIMMHCS
coZlep)KaHus Y4eOHOM AUCIUTUTMHBI «MareMaTtruka» U JTOCTHKEHUE PE3yJIbTaTOB ee n3ydeHust B coorBeTcTBUU ¢ TpeboBanusmu ®I'OC CIIO ¢ yduerom
npodeccuonanbHoi HanpasieHHoctn GI'OC CIIO.

3agauu ocBoenus O/:

- opMHpOBaTh MPEICTABICHUS O COIUATBHBIX, KYIBTYPHBIX U UCTOPHUECKHX (DaKTOpaX CTAHOBJICHUS MAaTEeMaTUKU;

- (hopMupoBaTH OCHOBBI JIOTHYECKOTO, AIITOPUTMHUUECKOTO M MAaTEMAaTHYECKOTO MBIIUICHUS;

- (hopmupoBaTh yMEHHsI IPUMEHSTH MOJTyYEHHBIE 3HAHUS TIPU PEIICHUH Pa3IMYHbIX 33]a4, B TOM YUCIIE TPOPEeCCHOHATBHBIX;

- (¢opMUpPOBaTh NPEJCTABICHUS O MAaTEMAaTUKE KaK 4acTU OOIIEYEIOBEYECKON KyJIbTypbl, YHUBEPCAIbHOM SI3bIKE HAyKH, MO3BOJISIFOIIEM ONUCHIBATH U
M3y4aTh peajibHbIE MTPOLIECCHI U SIBJICHUSI.

JIMYHOCTHBIE pPE3VIbTAThI OCBOCHUSA MPOrpaMMbl !‘lEﬁHOFO NpeIMeTa «I/Isﬁpaﬂﬂme BOIIPOCHI MATEMATUKN XAPDAKTCPUIYIOTCH
HanI/IOTI/l‘leCKOG BOCIIMTAaHHE:

— IPOSBIICHUEM HHTEpeca K IPOIUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHKH, LICHHOCTHBIM OTHOLIEHUEM K JIOCTHMXKEHUSM POCCUHCKHUX

MaTeMaTHKOB U POCCUMCKON MareMaTu4ecKoM HIKOJIbI, K UCIIOJIb30BaHUIO ITHX JOCTHKEHUH B IPYTMX HAayKax U NPUKJIAJHBIX cdepax.
I'paxkaanckoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

— TOTOBHOCTBbIO K BBINOJIHEHHMIO OOS3aHHOCTEH TIpaKAaHMHA M peaJu3allud €ro Mpas, IPEACTAaBICHUEM O MaTeMaTHYeCKHUX OCHOBaxX
(YHKLIMOHUPOBAHUS Pa3IUYHbIX CTPYKTYD, SIBICHUH, IPOLEYp IPaXKAaHCKOro 001ecTBa (BBIOOPHI, ONIPOCH U 11P.);
— TOTOBHOCTBIO K OOCYXKACHHUIO STHUECKUX MPOOIJIEM, CBSI3aHHBIX C MPAKTUYCCKUM TPUMEHEHHUEM JIOCTIDKEHH HAayKd, OCO3HAHHEM BaXKHOCTH

MOPAJIbHO-ITUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUYEHOTO.
TpynoBoe Bocnuranue:



—YCTaHOBKOﬁ Ha AaKTHBHOC YYaCTUC B PCHICHUMU IPAKTHYCCKUX 3aaaqd MaTeMaTHIECKOM HAIpaBJICHHOCTHU, OCO3HAHUCM BaXXHOCTHU

MaTeMaTu4eckoro oopa3oBaHusl Ha MPOTSHKEHUU BCEH JKM3HU JUIS YCIEIIHOM MpOo(eCcCHOHATBHON IeSITENbHOCTH U PAa3BUTHEM HEOOXOTUMBIX
YMEHUH;

— OCO3HAaHHBIM BHIOOPOM M MOCTPOEHUEM HHAMBHIYaJbHON TPaeKTOpUU OOpa30BaHUS U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX WHTEPECOB U

OO0ILECTBEHHBIX TOTPEOHOCTEN.
JcTeTHYecKoe BOCIIUTAHUE:

—  CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY H JCTCTUUYCCKOMY BOCIIPpUATUIO MATCMATHUUYCCKHX O6’beKTOB, 3aJa4, peH.IeHPIﬁ, paCCYH(ﬂeHHﬁ; YMCHUIO

BUIACTb MAaTCMATHYCCKUC 3aKOHOMCPHOCTHU B HCKYCCTBC.
Hel—[HOCTH HAY4YHOI'0 MMO3HAHUS:

—_ OpHeHTaHHeﬁ B ACATCIIBHOCTH HAa COBPEMCHHYIO CHCTCMY HAYYHBIX Hpe,[[CTaBHCHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTUA YCIIOBCKaA,

IPUPOJBI U 001EeCTBA, TOHUMaHUEM MaTeMaTHUYEeCKON HayKH Kak c(epbl UeJIOBEUECKON AESITEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH IS
Pa3BUTHUS UUBUIIN3ALMH; OBJIAJICHUEM S3bIKOM MaTEMAaTUKU U MaTeMaTHYECKON KyJIbTypOU Kak CPeICTBOM ITO3HAHUS MUPA;

— OBJAJICHUEM IPOCTEHIIMMU HAaBBIKAMU MCCIIEA0BATENIBCKOM JEATEIBHOCTH.
dusnyeckoe BocnuTaHue, GopMupoBaHue KYJIbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO 0J1aronoayJusi:
— TOTOBHOCTHIO MPUMEHATh MaTeMaTH4YeCcKUe 3HaHHUS B MHTEPECax CBOETO 37I0POBbs, BEIECHUS 370pPOBOro oOpasa >KHU3HHU (340POBOE NMUTAHHE,
cOalaHCHPOBAaHHBIN PEXXUM 3aHITUN U OTABIXA, PETYJsipHas GU3HUecKasi aKTUBHOCTD);
— c(hOpMHUPOBAHHOCTHIO HAaBbIKA pe(IECKCUH, TPU3HAHHEM CBOETO IpaBa Ha OLIMOKY U TAKOI'O e MpaBa APYroro yesioBeka.

9KoJI0ruYecKoe BOCIUTAHHE:



— OpI/IeHTaI_Il/Ieﬁ Ha MPUMCHCHUC MATCMATHYCCKUX 3HAHWI IJid pCIICHHA 3a1a4 B obactu COXpaHHOCTH OKPY)KaIOIIIGfI CpC€abl, IIIaHUPOBAHUA

MOCTYTIKOB M OLICHKH MX BO3MOYKHBIX MOCIIEICTBHM JJIS1 OKPYKAIOIIEH Cpeibl 0CO3HAHHEM ITI00aIBHOIO XapakTepa 3KOJIOTHUECKUX MpodiIeM u
IIyTEH UX PELICHUS.
JInuHOCTHBIE pe3yIbTaThl, 00ecneYnBalolIie AIANTAIUI0 00y4aoIerocs K N3MeHsIIOIHUMCS YCJI0BHSAM COHMAJIBLHOM M NPUPOAHOIi cpelbl:

—_ TOTOBHOCTBIO K ﬂeﬁCTBHHM B YCIIOBUAX HCOHpeI[eJ'IéHHOCTI/I, IOBBIICHUIO YPOBH:A CBOCH KOMIIETEHTHOCTH qepe3 MpPaKTHYCCKYIO

ACATCIBHOCTh, B TOM 4YHUCJIC YMCHHC YUUTHCA Yy APYTHUX JIIO,Z[GIZ, HpHOGpeTaTB B COBMECTHOM JACATCIIPHOCTU HOBBLIC 3HAaHMWA, HABBIKHM U
KOMIICTCHIIMU U3 OIIbITAa APYTUX;

—_ H606XO,I[I/IMOCTBIO B q)OpMI/IPOBaHI/II/I HOBBIX 3H8.HI/II71, B TOM 4HUCJIIC q)OpMy.]'II/IpOBaTB nJacu, NMMOHATHA, TUHIIOTC3bI 00 00BeKTaX U SABJICHUAX, B TOM
YHUCJIC PAaHEC HC U3BCCTHBIX, OCO3HABATDH I[e(l)I/IIII/ITI)I COOCTBEHHBIX 3HAHUH U KOMHGTGHTHOCTGf/i, IJIaHUPOBATh CBOE Pa3BUTHC,
—  CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYHO CHUTyallUIO, BOCIIPUHHUMATL CTPECCOBYKO CHUTyallUKO KaK BBbI3OB, Tpe6y101um71 KOHTPMEP,

KOPPEKTHPOBATH TPHHUMAEMEBIC PEIICHUS U ACHCTBHS, (DOPMYIUPOBATH U OIICHUBATH PUCKH H MOCIICICTBUS, JOPMHUPOBATH OTIBIT.
MetanpeaMeTHble Pe3VJIbTATHI:

1) yMeHHe caMOCTOSITENILHO OIPENENsTh LIeTTH CBOEH AesITeIbHOCTH, CTAaBUTh U (POPMYIIUPOBATH AJIs ce0sl HOBBIE 3a/1au B yuéoe;

2) yMeHHE COOTHOCHUTHb CBOM JEWUCTBUA C IUIAHUPYEMBIMH pe3yJbTaTaMy, OCYLIECTBIATH KOHTPOJb CBOEH JAEATEeIbHOCTH B Ipoliecce

JOCTIDKEHUS pe3ysibTaTa, OMpeAeisaTh CIIOCOObl NEHCTBUIN B paMKax MPEeIJIOKEHHBIX YCIOBU U TpeOOBaHMIA, KOPPEKTUPOBATH CBOH JICHCTBUS B

COOTBETCTBUU C U3MEHAIOIICICS CUTyallueH;

3) yMeHue caMOCTOSITENIbHO TPUHUMATh PELICHHUs, TPOBOAUTh aHAIN3 CBOEH JESATEIbHOCTH, IPUMEHSThH PAa3IMUHbIE METObI TIO3HAHMS;

4) BnajicHUe HaBBIKAMH ITO3HABATEIILHOM, Y4eOHO-UCCIIeIOBATEIHCKON U MPOCKTHON ACSITEILHOCTH,

5) dbopmMupoBaHUEe TOHATUHHOTO ammapara, yMEHHUs CO37aBaTh OOOOIICHHS, YCTAaHABIMBATh aHAJIOTHH, KIACCHU(DHUIIMPOBATH, CAMOCTOSTEIIEHO

BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KIIacCU(PUKAIIIH;

6) yMeHue yCcTaHaBJIMBaTh MPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JOTHUYECKUE PACCYXACHHUE, YMO3aKIItoueHHe (MHAYKTUBHOE, TETYKTUBHOE

Y TI0 aHAJIOTHH) U IeNIaTh BHIBOJIBI,

7) bopMupoBaHrE KOMIIETEHTHOCTH B 00JIACTH MCTOIb30BaHUS UH()OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;
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8) yMeHue BUAETh MaTEMATUYECKYIO 3a1a4y B KOHTEKCTE IPOOIEMHON CUTyallMH B IpYIUX AUCLUIIIIMHAX, B OKPY’KaIOLIEH )KU3HH;
9) yMmMeHHEe CaMOCTOSTEIBHO OCYLIECTBISATh IMOWCK B PA3IMYHBIX MCTOYHUKAX, OTOOp, aHAJM3, CHCTEMAaTHU3allUI0 M KIACCH(HUKALNIO
nH(popMaIy, HEOOXOIUMOM JIJIsl pelIeHHs] MaTeMaTUYeCKUX MpoOieM, IPpeACTaBIsITh €€ B OHIATHON QopMme;
10) mpuHUMaTh pelIeHHE B YCIOBHUSX HEMOJHOW WM HM30BITOYHOM, TOUHOM MM BEPOSTHOCTHON MH(OpPMAlMM; KPUTUYECKU OLIEHUBATh U
UHTEPIPETUPOBATH MH(OPMALIHIO, TOTYYAEMYIO U3 Pa3INYHbIX HCTOUHHKOB,;
11) ymeHue uCronb30BaTh MaTeMaTu4ecKie CPeACcTBa HAMNIAHOCTH (TpayKy, TaOIMIIbl, CXEMBI U Jp.)
JUIS. WJUTIOCTPALlMH, UHTEPIPETALH, apryMEHTALVH;
12) yMeHue BBIBUraTh TMIIOTE3bI IIPU PEIICHUH 3a/1a4H, TIOHUMAaTh HEOOXOIMMOCTb UX POBEPKH;
13) noHMMaHue CyIIHOCTH AJITOPUTMHUYECKUX IIPEANUCAHUN U YMEHHE JEMCTBOBAaTh B COOTBETCTBUHU € IIPEUIOKEHHBIM aJTOPUTMOM.

ngl!MeTHble pe3viabTarhbl:
1. oco3HaHMe 3HAYCHUS MaTEMaTUKH B HOBCGI[HGBHOI\/JI KH3HHU YCJIOBCKA,

2. TpeICTaBICHHE O MaTeMaTHYecKoil Hayke Kak cdepe MaTeMaTH4YecKOM NeATeNbHOCTH, 00 3Tamax e€ pa3BUTUSA, O €€ 3HAUUMOCTH JUIS
Pa3BUTHA LUUBUIN3ALUY;

3. yMeHUe ONMUCHIBATh SIBIICHUS peajbHOrO MHpa Ha MaTeMaTHUYECKOM SI3bIKE; IPEICTaBICHUE O MAaTeMAaTUYECKUX MOHATUSAX U MaTeMaTHUYECKUX
MOJIEJISIX KaK O BaKHEUIIEeM HHCTPYMEHTAPHH, TTO3BOJISIONIEM OMUCHIBATH U U3y4YaTh Pa3HbIE MPOLIECCHI U SIBICHUS;

4. mpencraBieHre 00 OCHOBHBIX MOHATHUSX, UACIX U METO/IaX anreOpbl U MATEMaTHYECKOTO aHAJIH3a,;

5. mpejicTaBIeHUE O MPOLIECCaxX U SBICHUSX, UMEIOIIUX BEPOSATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B peaTbHOM MUpE, 00
OCHOBHBIX MOHSATHUAX JIEMEHTAPHON TEOPUHU BEPOSITHOCTEH;

6. yMEHHE HAXOAUTh U OLICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITUN B MPOCTEHIITNX MPAKTUUECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKHU
CIIyYalHBIX BEJIMYMH;

7. IpeacTaBJICHUC 00 OCHOBHBIX MOHATHAX, HACAX U METOAAX 'COMETPUU,

8. BJIaACHUEC METOAaMH OOKa3aTCJIbCTB U aJITOpUTMaMU PEIICHHA, YMCHHUE UX IIPUMCHATH, IIPOBOAUTH JOKA3aTCIbHBIC PACCYXICHHA B XOA€
PCUICHUA 3a/1a4;

9. MNPAKTHUYCCKHU 3HAYUMBIC MATCMATUYCCKUC YMCHHA W HABbIKH, CIIOCOOHOCTh HX IMPUMCHCHHUA K PCHICHUIO MATCMATUYCCKUX U
HEMAaTCMATUYCCKUX 3a1da4, TPCAIOJIaratonmue ymMeHue:
-  BbINIOJHATH BBIYUCICHUA C I[ef/’ICTBI/ITeJILHBIMI/I N KOMILJICKCHBIMHU YU CJIaMU;
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- pflaTth paliMOHAJIBHBIC, UPPAIMOHAJIBHBIC, MOKA3aTCIIbHBIC, CTCIICHHBLIC U TPUTOHOMCETPUUYCCKUEC YPABHCHUA, HCPABCHCTBA, CUCTCMbI

YpaBHEHUH U HEPABEHCTB;

- pemath TEKCTOBbIE 3aJaud apu(PMETUYECKUM CIOCOOOM, C TOMOILBIO COCTAaBJICHHS U PEIICHHS YpaBHEHUH, CUCTEM YpaBHEHHUH U

HEPaBEHCTB;

-  HCIIOJIb30BaTh anre6panqec1<m“1 SA3BIK JJIS OIMMCAaHHA MPEAMETOB OKPYKAIOMIETO0 MHUpPA U CO3JaHUA COOTBETCTBYIOIINUX MATEMATHUYCCKHUX

MOJICJICH;

-  BBINIOJHATH TOXIACCTBCHHBIC Hp606pa3OBaHI/I$I palOHAJIBHBIX, UPPAIUOHAJIBHBIX, MMOKA3aTCIIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHUICCKHUX

BBIPAKCHUI;

- BBIIIOJIHATE OINICpalliu HAJ MHOKCCTBAMMU,

- HccrienoBarb (YHKIWHU C TOMOIIBIO IPOU3BOAHOM U CTPOUTDH UX TpaduKy;

- BBIYUCJIATH IUIOU[aAU (GUTYP U OOBEMBI TEN C OMOIIIBIO ONIPEEIEHHOTO UHTErpaa;

- IMPOBOAUTH BBIYHCICHUA CTATUCTUYCCKHUX XapPAKTCPUCTHUK, BBITTIOJTHATH HpI/I6J'II/I)KéHHBI€ BBIYMCIICHUSA,

- peuiatb KOMOMHATOpPHBIE 33/1a4H;
10. BnajieHrie HaBBIKAMU MCTIOIb30BAHMS KOMIIBIOTEPHBIX IPOrpaMM MpHU PEIICHUU MaTeMaTHYeCKHUX 3aj1ay.
2.2. CuHXpOHM3AIMS MPEAMETHBIX, JMYHOCTHBIX U METANPEAMETHBIX PE3YIbTaTOB C OOIIMMH U MTPO(EeCCHOHATHHBIMU KOMIETCHIIUSIMH

HaunmenoBanue OK, 1K
cortacio ®I'OC CITIO

HaumeHnoBaHue JUYHOCTHBIX M MeTaNpPeIMeTHBIX
pe3yibraroB ocBoeHust (JIP u MIIP)

HaumenoBaHue npeaMeTHbIX pe3yabTaToB coriacHo (ITP)

OK 01 Bribupars crmocoOst
penreHus 3a1a4
npoheCCHOHATEHOM
JeATEILHOCTH
MIPUMEHUTEIBHO K
Pa3InuHBIM KOHTEKCTaM

B gacty TpyZ0BOro BOCIUTAHUS:

- TOTOBHOCTb K TPY/Y, OCO3HaHHUE LIECHHOCTH MacTepCTBa,
Tpynonroowue;

- TOTOBHOCTH K aKTHBHOM JIESITETBHOCTH TEXHOJIIOTHYECKON U
COIMAJIbHOW HANPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD,
TUIAHUPOBATH U CAMOCTOSITEIBHO BBITIOIHATH TaKylO
JIeSTEIIHOCTb;

- HHTEpEC K pa3iinuHbIM chepam mpodeccuoHaIbHOMI
JIeSITEIbHOCTH,

- BIAAETh METOJaMH JI0Ka3aTeNIbCTB, AITOPUTMAMHU PELLICHUS 3a]a4; YMEHUE
(hopMyITHpOBaTh OMPENCTICHHS, aKCHOMEI X TEOPEMBI, IPUMEHSATH UX, IIPOBOJUTH
JIOKa3aTeNIbHbIE PACCYKIECHUS B XOJI€ PELICHUS 3a/1a4;

- YMETb OIEpPHPOBATh MOHATHIMH: CTEIICHb YNCIIA, JIOTapU(M YHCIIa; yMEHHE
BBITIOJTHATH BBIYHMCIICHHE 3HAYEHUH 1 TPe0oOpa30BaHusl BRIPKCHUH CO CTETICHAMH U
norapupmMaMu, npeodpa3oBaHus TPOOHO-pAMOHAIBHBIX BHIPAKEHHH;

- YMeTh ONEepUPOBATh MOHATUAMU: PAI[OHAJIBHBIE, UPPALIOHANIBHBIE, TIOKa3aTeIbHbIE,
CTETIeHHBIE, JIorapu(pMUIECKHE, TPUTOHOMETPHYECKHE YPABHEHUS U HEPABEHCTBA, UX
CUCTEMBI;
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OBHa}IeHI/Ie yHI/IBepcaJ'II)HBIMI/I y‘-Ie6HBIMI/I IIO3HABATCIIbHBIMU
JNEUCTBUSIMU:

a) 0a30BbIC JIOTHICCKUE NCHCTBHS:

- CaMOCTOSITENILHO POPMYITHPOBATH U AKTyaIH3UPOBATH
podIIeMy, paCCMaTPUBATh €€ BCECTOPOHHE;

- YCTAHABJIMBATh CYNIECTBEHHBIN MPU3HAK MM OCHOBAHHUS JUISI
CpaBHEHUSI, KIacCU(UKAIH U 0000IICHHUS;

- OMPEIEIISITh [EJN IETEIBHOCTH, 33/1aBaTh MapaMeTPhl U
KPUTEPUHU UX JOCTHIKEHUS;

- BBISIBJIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘II/I)I B
paCCManI/IBaeMI)IX SIBJICHUSAX

- BHOCUTh KOPPEKTHBBI B ICATCIBHOCTh, OLICHUBATh COOTBETCTBHE
PE3yJBTaTOB 1IEJIsIM, OLICHUBATh PUCKH MOCIICICTBUIMA
JCSTEIBHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIICHUE [TPU PEIICHUH KHU3HEHHBIX
npo0iem

0) 6a30BBIC UCCIIEOBATEIBCKUE IEHCTBUS:

- BJIaJIETh HABBIKAMH Y4eOHO-HUCCIIEJOBATENILCKOM U MPOEKTHOMN
JEATEIbHOCTH, HABBIKAMH Pa3pelieHust mpooiiem;

- BBISBJIATH HpI/I‘II/IHHO-CHe[[CTBeHHI)Ie CBSI3U U aKTyaJ'H/I3I/IpOBaTb
3a11ally, BbBIABUT'aTh FI/IHOTGSy ce peIHeHI/Iﬂ, HaAaXOOAUThb aprMeHTBI
JUIS IOKa3aTebCTBA CBOMX YTBEPIKACHHN, 33/1aBaTh IIapaMeTphl 1
KPHUTEPUH PELICHHS;

- aHANTM3UPOBATH MMOJTYYEHHBIC B XO/I€ PELICHUS 3a1a91
Ppe3yabTaThl, KPUTUIECKU OIICHUBATH WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

-- YMETh MEPEHOCUTDH 3HAHUS B TO3HABATEIHLHYIO U MPAKTHUECKYIO
00J1aCTH KU3HEAEATEILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX
obJacreit;

- YMeTb ONepHpOBaTh MOHATHIMU: (yHKIU, HeTTpepbIBHAS (yHKIHUS, TPOU3BOIHAS,
nepBooOpa3Hasi, ONpeeNICHHBI HHTETPal; YMETh HAXOANUTH IPOU3BOJHbIC
3JIEMEHTAPHBIX (PyHKIUHA, NCIONB3Ys CIIPABOYHBIC MAaTEPHAIIBL; HCCIIEA0BATH B
MIPOCTEHIINX CcIydasx (GyHKINH Ha MOHOTOHHOCTD, HAXOAUTH HAaHOONBIINE 1
HaMMEHBIINE 3HaYeHNS (GYHKINH; CTPOUTH Ipa)IKH MHOTOWIEHOB C HCIIOIb30BaHNEM
anmapara MaTeMaTHYecKOro aHaJIn3a; MPUMEHSTh IPOU3BOJHYIO ITPH PEIICHNUH 3a1a4 Ha
JBIDKCHUE; pelIaTh IPaKTHKO-OPUEHTUPOBAHHEIE 33/1a4K Ha HaHOOIbIINE U
HaVMEHBIINE 3HAYCHHS, Ha HaX0XKICHNE

- YMETb ONepHpOBaTh MOHATHIMH: pallMOHANIbHASL (PYHKIINS, TOKa3aTenbHast QyHKIIHS,
ctenieHHas QyHKIMA, TorapupmMudeckas GyHKIUS, TPUTOHOMETPHUIECKHUE (PYHKITUH,
oOpatHbple PyHKIMA; yMEHHE CTPOUTH TPaQUKH U3yUEHHBIX (DYHKIIHH, HCTIOIBE30BaTh
rpadMKy TP N3yHIEHUH TPOLIECCOB U 3aBUCUMOCTEH, IIPU PEIICHNH 3339 U3 JPYTHX
y4eOHBIX IPEIMETOB U 3371a4 U3 pealbHOM )KU3HH; BRIpaXaTh (HOPMyIaMH 3aBUCHMOCTH
MEK1y BEINYNHAMU;

- YMETh pemarb TeKCTOBBIE 33/1a4H Pa3HBIX THIIOB (B TOM YHCIIE HAa IPOLEHTHI, IONU U
YacTH, Ha ABMXKEHHUE, paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH, 3a1aul U3 001acTH
YIpaBJICHUs! TUYHBIMU U CEMEIHBIMU (pUHAHCAMM); COCTABIISITH BBIPAXKEHHS, YPaBHEHUS,
HEPaBEHCTBA U MX CUCTEMBI 110 YCIOBHIO 3a]a4H, UCCIEe0BATh IIOJyYCHHOE PELICHHUE U
OLIEHHMBATh MPABIONOI00HOCTD PE3yIIbTATOB;

- YMETb ONEpPHPOBATh MOHATHIAMU: CpeAHee apu(pMETHIECKOE, MEANAHA, HANOOIbIIEE U
HaMMEHbIIIee 3HAUCHNS, pa3Max, JUCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO
Ha0Opa; yMETh U3BJIEKATh, HHTEPIIPETUPOBATh HH()OPMAIIHIO, IPEICTABICHHYIO B
Tabnuuax, Ha AuarpaMmax, rpadukax, oTpakaromlyo CBOMCTBa peaslbHBIX IIPOLIECCOB U
SIBJICHUI; TIPEJICTABIISATH HHPOPMALIMIO C TIOMOIIBIO TAOJIUI] U THarpaMM; UCCIIEA0BATh
CTAaTHCTHYECKHE JIaHHBIE, B TOM YHCIIE C IPUMEHEHNEM Ipaduuecknx METO0B 1
JNIEKTPOHHBIX CPEJCTB;

- YMETb ONEepPHPOBATh MOHATHSIMU: CIy4aiHbIH ONBIT U CIy4aliHOe COOBITHE,
BEPOATHOCTH CITy4aiHOTO COOBITHS;

YMEHUE BBIYUCIIATE BEPOATHOCTD C UCIIOJIB30BAHUEM Fpa(bl/lquKI/IX MCTO0B; IPUMCHATH
(hOpMYITBI CITOKEHHUS M YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKTHI M (POPMYITHI
IIPY PENICHUH 33/1a4; OIICHUBATh BEPOSTHOCTH PEANBHBIX COOBITHII; 3HAKOMCTBO CO
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- BbIJIBUT'aTh HOBBIC UJICH, npezmaraﬂ) OpI/IFI/IHaJ'IBHI)Ie Ioaxoabl U
pEIICHNUS;

H CIIOCOOHOCTH X MCIOJb30BaHMS B II03HABATEILHON 1
COLIMAJIHOM MTPaKTHKE

CquaﬁHblMH BCJIMYMHAMU, YMCHUC IIPHUBOUTEL IIPUMEPHI IIPOABICHUA 3aKOHA OOJIBIINX
YHCeIl B IPUPOIHBIX M OOMIECTBEHHBIX SIBJICHHSAX;

- YMETh ONEePUPOBATH MOHATHAMU: TOUKA, IPSAMast, TNIOCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBII yTOJ, CKPEIMBAIOIINECS MIPSIMBIE, TapalIeIEHOCTD U MIEPIICHANKYISIPHOCTD
TIPSIMBIX ¥ IIOCKOCTEH, YTOJ MEXKITy TIPSIMBIMH, YTOII MEKIY IPSAMOU M IIOCKOCTHIO,
YTOI MEX]Ty IIOCKOCTSMH, PACCTOSHIE OT TOYKH JIO IIOCKOCTH, PACCTOSTHUEC MEXKITY
MPSMBIMH, PACCTOSTHUE MEXTY IDIOCKOCTSMH; YMEHUE HCITOIh30BaTh MIPH PEIICHUU 3a/1a4
U3y4YeHHbIC (DaKThI U TEOPEMBI INITAHUMETPUHN; YMCHHE OLICHUBAThH pa3Mepbl 00bEKTOB
OKpY>KaloIlero MUpa;

- YMETH ONICPUPOBATH MOHATHUAMU: MHOTOI'PaAaHHUK, CCHCHUE MHOT'OI'paHHUKa, Ky6,
napajuiesIenuIe], Ipru3Ma, upaMuia, GUrypa v HOBEpXHOCTh BpAIICHUS, IIIINHAD,
KOHYcC, Imap, cdepa, ceueHus: PUrypsl BpalieHus, II0CKOCTh, Kacatomasics chepsl,
[IINH/PA, KOHYCa, IIONIAlb IOBEPXHOCTH MHPAMUABI, TPU3MBI, KOHYCa, IHIHHPA,
miomans chepsl, 00beM Kyda, MPSIMOYTOIBHOTO MapajuIeenuesa, TMPaMUabl, TPU3MEL,
OWIMHApA, KOHYyCa, Iapa; yMEeHNe n300pakaTb MHOTOTPaHHUKHU U TOBEPXHOCTH
BPAICHHS, X CEYCHUS OT PYKH, C IOMOIIBI0 YePTEKHBIX
- YMETh OIICPHUPOBATh MOHATHSMH: ABIKCHHUE B IIPOCTPAHCTBE, MOJOOHEBIC (DUTYPEI B
MPOCTPAHCTBE; UCIOJIF30BATh OTHOIICHUE IJIOIIAJICH TOBEPXHOCTEH 1 00HEMOB
MOZ0OHBIX (DUTYp TPH PEIICHUH 3a7ad;

- YMETh BBIYUCIIATH TEOMETPUUECKUE BEIMUUHBI (JITTUHA, YTOJI, IO/, 00bEM,
IUIOIAAb TOBEPXHOCTH ), UCTIONB3YSI H3yUEHHBIE (POPMYIBI U METOBI;

- YMETb OIIepPUPOBATh MOHATHAMHU: IPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT, KOOPIMHATHI
TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKAIAPHOE IPOU3BEICHHE, YTOI MEXKITY
BEKTOpaMH, CYMMa BEKTOPOB, IPON3BEACHHE BEKTOpA HA YHCIIO0; HAXOJUTD C IIOMOIIIBIO
HM3y9eHHBIX (DOPMYIT KOOPAWHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKITY TBYMS
TOYKAMU;

- YMETh BBIOMPATh MOAXOISAIINN U3YICHHBIA METOJ JUTS PEIICHUS 3aa4H, PACTIO3HABATh
MareMaTu4eckue (akThl 1 MATEMATUYCCKIE MOJICITH B MIPUPOIHBIX M O0IIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE;, YMEHUE MPUBOIUTH MIPUMEPHI MATEMAaTHUSCKUX OTKPBITHI
POCCHUICKON U MUPOBOM MaTeMaTH4yeCKON HayKH.
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OK 02 Ucnons3oBath
COBpEMEHHBIE CPEJICTBA
MTOWCKA, aHaJIH3a U
HHTEpIIpEeTalnuu
uHdopmanyu, u
uH(popMaOHHbIE
TEXHOJIOTHH JIJIsI BBITOJTHEHHS
3a1a4 mpodeccruoHanbHON
JeSTeTbHOCTH

B o0macTi eHHOCTH HayYHOTO TTO3HAHUS:

-chopMHPOBaHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHON
NPaKTHKH, OCHOBAHHOT'O Ha JHMAJIOre KyJIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B MOJIHUKYJIBTYPHOM MHPE;

- COBEPILEHCTBOBAHUE A3bIKOBOM U YUTATEIILCKOM KYJIBTYPBI KaK
CpeACTBa B3aNMOEHCTBHS MEXIY JIIOABMHU U ITO3HAHUS MHPA;

- OCO3HAHHWE IEHHOCTH HAYYHOI JEesTeTHHOCTH, TOTOBHOCTh
OCYIIECTBIIATH POCKTHYIO HUCCIIEIOBATEIBCKYIO NESTEIHLHOCTh
WHAWBHUIYATBHO U B TPYIIIIE.

OBnazicHAe YHUBEPCATBHBIMA YIeOHBIMH ITO3HABATEIEHBIMA
JIEHCTBUSIMU:

B) pabora ¢ nH(popmMarmei:

- BJIaJICTh HaBBIKAMHM TOJIy4EeHUS] HHPOPMALIUK U3 NCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSITENIFHO OCYIECTBIIATh MMOMCK, aHAIIU3,
CHCTEMaTU3aIMI0 U HHTEPIIPETALNIO HH(POPMAIIUU Pa3TUUHBIX
BUJIOB U (DOPM ITIPEACTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX OPMATaX C y4eTOM HA3HAYCHHS
WH(POPMALINH U TEJIEBOW ayAUTOPHH, BEIOMPAsi ONTHMATbHYIO
(hopMy TpecTaBICHUS U BU3yaIH3aIlNH;

- OIICHUBATh JOCTOBEPHOCTH, JIETHTUMHOCTh HH(POpMAIIHH, ce
COOTBETCTBHUE MIPABOBBIM U MOPAIBbHO-ITHUECKAM HOPMaM;

- NCTIONIB30BaTh CPEJCTBA HHPOPMALMOHHBIX U
KOMMYHHUKAIITUOHHBIX TEXHOJIOTUN B PEILIEHUU KOTHUTHUBHBIX,
KOMMYHUKaTUBHBIX M OPraHU3aI[MOHHBIX 33]1a4 C COOJIIOJICHUEM
TpeboBaHU SPrOHOMUKH, TEXHUKH 0€30TTaCHOCTH, TUTHEHBI,
pecypcocOepekeHus1, MPaBOBbIX M ATHYECKUX HOPM, HOPM
WH(OPMAITMOHHOHN 0€30MTacCHOCTH;

- YMETb OIIEPUPOBATh TOHATHAMH: pallOHANbHAS (QYHKIHSA, TOKa3aTeIbHas (DYHKITHS,
creneHHas QyHKIus, Jorapudmudeckas GyHKINS, TPUTOHOMETPHUYECKHIE (QyHKINH,
obparHble QyHKIUH; YMEHHE CTPOUTH Ipa)KM U3Y4YEHHBIX (PyHKIUI, HCIIONB30BaTh
rpadMKy IpH N3y4EHUH POLIECCOB U 3aBUCUMOCTEH, IPU PEIICHNH 331a4 U3 JPYTHX
yueOHBIX IPEIMETOB U 33J1a4 U3 peajibHOM )KU3HH; BhIpaXkaTh (HOpMyIaMu 3aBUCHMOCTH
MEXy BeIUINMHAMUY;

- YMETb OIIepPUPOBATh MOHATHIMHU: TOXKICCTBO, TOXKASCTBEHHOE IPeoOpa3oBaHue,
ypaBHEHHE, HEPaBCHCTBO, CHCTEMa YPAaBHEHUI U HEPABEHCTB, PABHOCWIBHOCTD
YpaBHEHHH, HEPABCHCTB U CHCTEM, PallHOHAIIbHbIC, HPPAlMOHAIBHBIE, TIOKa3aTeIbHbIC,
CTEIICHHBIE, JJoTapu(MHIECCKHE, TPUTOHOMETPHUYECKHIE YPAaBHEHNUS, HEPABEHCTBA U

CHCTEMBI; yMETb PeIaTh YpaBHEHNUS, HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO PA3IINIHBIX
MPHUEMOB; PELIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPOM; IPUMEHATh
ypaBHEHUsI, HEpaBEHCTBA, UX CUCTEMBI JUIs PELICHUS MaTeMaTHUECKUX 3aJad U 33134 U3
pa3nuyYHBIX 00JIacTel HAYKH M PeabHON JKU3HH;

- yMeTb CBOOOJHO OIIEPUPOBATH MOHATHAMU: JBHXKCHUE, TApaJUISIbHbIA IEPEHOC,
CHUMMETPHS Ha TNIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT, IPeodpa3oBaHie NOM00Hs,
noi00HbIe (PUTYpBI; YMETh Paclio3HABATh PABHBIE U TIOOOHBIE (DUTYPHI, B TOM YHUCIIE B
MPUPOIE, UCKYCCTBE, APXUTEKTYPE; YMETh UCIIOIb30BaTh TEOMETPHUUECKIE OTHOILCHNS,
HaXOIUTh T€OMETPUIECKUE BEINYNHBI (AJIHHA, yTOJI, IUIOMA/lb, 00bEM) IPH PEIICHUH
3a7a4 U3 JIPyTHX YIeOHBIX IPEIMETOB U U3 PEabHOM KU3HN
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- BJIaJICTh HAaBbIKAMHU paCliO3HaBaHWA U 3alIUTHI I/IH(I)OpMaHI/II/I,
WHGOPMAITMOHHOHN 0€30MaCHOCTH JTMIHOCTH

OK 03 ITnaaupoBars u
pean30BbIBaTH COOCTBEHHOE
po¢eCCHOHAIEHOE U
JMYHOCTHOE Pa3BUTHE,
MpEeINPUHUMATEIBCKY O
JACATCIBbHOCTD B
npodeccronaibpHol cdhepe,
HCIIONB30BaTh 3HAHUS 10
(brHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KUZHEHHBIX
CHUTYAIHAX

B oOmacTi 1yX0BHO-HPaBCTBEHHOTO BOCITUTAHMUS:

-- ¢()OpMHPOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, ITHIECCKOTO
MTOBE/ICHHS,

- CITOCOOHOCTH OIICHUBATh CUTYAIlMIO M MPUHAMATH OCO3HAHHEIC
pEIICHUs, OPUCHTUPYSICh HA MOPAJIEHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

- OCO3HAHHE JIUYHOTO BKJIaa B MOCTPOCHUE YCTOHYHNBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIICHHE K CBOMM POTUTEISIM U (WJIH) APYTHM
YJIeHAM CEMbBH, CO3IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
NPUHATHS LICHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C
TpamuusiMa Haponos Poccun;

OBajicHAe YHUBCPCAIBHBIMU PETYISTHBHBIMH JICHCTBUSIMI:

a) caMOOpTraHU3aIUs:

- CaMOCTOSITEIIBHO OCYIIECTBIISITh TO3HABATEIBHYIO
JeSTENIbHOCTb, BBISBIISTH IPOOJIEMBI, CTaBUTh U (POPMYIIUPOBATH
coOcTBEeHHBIE 3a/1aur B 00pa30BaTeIbHON ASSITENLHOCTH U
JKU3HCHHBIX CI/ITyaLH/IHX;

- CAaMOCTOSITETILHO COCTABJIATH IIJIaH PEIICHUS TTPOOJIEMBI C
YYeTOM HMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH H
NpEANOYTEHU;

- TaBaTh OIICHKY HOBBIM CHUTYAIIHsIM;

Croco0CTBOBaTh (DOPMHUPOBAHUIO ¥ MIPOSBICHHUIO ITHPOKOM
SPYAMINHU B pa3HBIX 00NACTIX 3HAHWUM, TOCTOSHHO MOBBIIIATH

0) CAaMOKOHTPOJIb:

HUCIIOJIBb30BaTh le/IeMLI pe(bneKcnn JJI OLICHKH CI/ITyaLII/II/l,
BbIOOpa BEPHOTO PEIIICHUS;

- YMETh OLICHUBATh PUCKHA ¥ CBOEBPEMEHHO MPUHUMATH PEIICHUS
0 UX CHMDKCHHIO;

-MppanroHaIbHbIC, TIOKa3aTeNbHbIC, CTCIIEHHBIC, JIOTapH()MUUECKHE,
TPUTOHOMETPUUYECKIE YPABHEHNS M HEPABEHCTBA, X CHCTEMBI;

- YMETh ONIEpUPOBATh MOHATUSIMH: MHOTOTPaHHHK, CEYeHIE MHOTOTpaHHUKa, KyO,
napaJuleNenuIe 1, pru3Ma, TupaMuia, GUrypa u moBepXHOCTb BPAIEHHs, LIWIINHIID,
KOHYC, map, cepa, ceueHus: GUrypbl BpaleHus, II0CKOCTh, Kacaromascst cepsl,
LWINHApPa, KOHYCa, IJIOLIa/(b TOBEPXHOCTH MUPAMUABI, IPU3MBI, KOHYCa, IUIHH/PA,
wionians chepsl, 00beM Kyda, MPSIMOYTOJIbHOTO Mapajuieenueaa, IMpaMubl, IPU3MbI,
MIMHIpA, KOHYyCa, 11apa; yMEeHHe H300paaTh MHOTOTPAaHHUKHU U TIOBEPXHOCTH
BPAIIEHHS, UX CEUCHHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEZICTB; yMETh PACIIO3HABATh CHMMETPHIO B IPOCTPAHCTBE; YMETh PacliO3HABATh
MpaBIJIbHbIE MHOTOTDAHHUKH;

- YMETh ONIEpUPOBATh MOHATUSAMH: IPSIMOYTOJNBHASI CHCTEMA KOOPANHAT, KOOPAWHATHI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIAPHOE MPOU3BEIECHUE, YTOI MEXKITY
BEKTOPAMHU, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOJUTD C IIOMOILBIO
M3Y4YEHHBIX (OPMYJ KOOPANHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEXKITY ABYMS
TOYKaMHU
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B) SMOLIMOHAJIBHBIN HHTEIUICKT, IPENOoIararomnii
chopMHPOBAHHOCTb:

BHYTPEHHEW MOTHBALIMY, BKIIIOYAIOILEH CTPEMIIEHUE K
JOCTIDKCHHIO LIENH U YCIIEXY, ONITUMH3M, HHALIUATHBHOCTH,
yYMEHHE JIefiCTBOBAaTh, NCXOJIS M3 CBOMX BO3MOXKHOCTEH;

- OMIIATHH, BKITIOYAIOIIEH CIOCOOHOCTH TOHUMATh
SMOLMOHAIBHOE COCTOSIHUAE APYTUX, YUUTHIBAT €10 IpU
OCYIIECTBIEHUN KOMMYHHUKAIIUH, CIIOCOOHOCTB K COUYBCTBHIO U
COIIEPEXKHUBAHUIO;

- COIUAJIbHBIX HABBIKOB, BKIIIOYAIOIIHUX CHOCO6HOCTB
BBICTpanBaTb OTHOIICHHWA C APYTUMHU JIFOAbMU, 38.6OTI/ITI)C$I,
HPOSIBIIATH

OK 04 5ddextuBHO
B3alMOJICIHCTBOBATD U
paboTarh B KOJIJICKTUBE U
KOMaH/Ie

TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH 1
CaMOOIIPEIENICHHUIO;

-OBJIa/ICHUE HaBBIKaMH y4eOHO-HCCIeIOBATENBCKOM, IPOSKTHOH 1
COIIMAJIbHON JESATEIBHOCTH;

OBnasieHe YHUBEPCAIbHBIMA KOMMYHUKAaTUBHBIMU JICHCTBUSIMU:
0) cCOBMeCTHas JCATEIbHOCTD:

- IOHUMATh U UCIIOJIB30BaTh IPCUMYIICCTBA KOMaHI[HOﬁ u
WHANBUAYAJIbHONW PaOOTHI;

- IPUHUMATh LI COBMECTHOM AEATEIBHOCTH, OPTaHU30BBIBATH U
KOOPAMHHUPOBATH JEHCTBHS 110 €€ JOCTIKCHNIO: COCTABIIATH IIaH
JIEUCTBUH, pacHpeaeisaiTh POJIH ¢ YYETOM MHEHHUM Y4aCTHUKOB
00Cy>K/1aTh Pe3ysbTaThl COBMECTHON paboTH;

- KOOPIMHUPOBATH U BBITIONIHATE paboTy B YCIOBHUSX PEasIbHOTO,
BHPTYaJIbHOTO ¥ KOMOWHHPOBaHHOTO B3aUMO/ICHCTBYS;

- OCYILECTBIIATh MO3UTUBHOE CTPATErN4YECKOe MMOBEACHHE B
Pa3IMUHBIX CUTYAIMSIX, IIPOSIBISITH TBOPYECTBO U BOOOpAKEHHE,
OBITH HNHUITMAaTUBHBIM.

OBHa}IeHI/Ie YHUBEPCATIbHBIMU PETYIATUBHBIMHA )IeﬁCTBHﬂMPII

T) IPUHATHE ce0s M IPYTUX JIOHCH:

-YMETb ONIEpHPOBATH IMOHATHAMHU: CITyJaiHBIN OMBIT U CIIy4aifHOE COOBITHE, BEPOSTHOCTD
CIly4alHOTO COOBITHS; YMETh BBIYUCIISITE BEPOSITHOCTh C UCIIOIb30BaHNEM Tpaduieckux
METOZOB; MPUMEHSATH (DOPMYJIBI CIIOKESHUSI 1 YMHOXEHHSI BEPOSTHOCTEH,
KOMOMHATOpHBIE (haKThI U GOPMYIIBI IPH PEIICHHUN 3aJ1a4; OLIEHUBATh BEPOSITHOCTH
peasbHBIX COOBITHIA; 3HAKOMCTBO CO CJIy4allHBIMH BEJTMUMHAMHU; YMEHUE ITPUBOANTH
MPUMEPBHI ITPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

- YMETb OIepUPOBATh NOHATHAMMU: TOUKA, IIPsAMast, INIOCKOCTh, IPOCTPAHCTBO,
JBYI'paHHBII yTOM, CKPEIUBAIOIIUECS MTPSMBIE, TAPaJIEIbHOCTD U NMEPIEHANKYISPHOCTD
HPAMBIX M INIOCKOCTEH, YTol MeXK Iy IPSIMBIMH, YTOIl MEXKIY NMPSIMOH H INIOCKOCTBIO,
YTOI MEXy IJIOCKOCTSMH, PACCTOSIHUE OT TOUKHU JI0 MIOCKOCTH, PACCTOSHUE MEXKIY
MIPSIMBIMY, PACCTOSIHHE MEKAY IIIOCKOCTAMU;

- YMETb CBOOOTHO OTIEPHPOBATH MMOHATHAMH: CTETICHD C LIEJIBIM ITOKa3aTeIeM, KOPEHb
HaTypaJbHOU CTENEHH, CTENEHb CPAllMOHAIBLHBIM I10Ka3aTeIeM, CTENEHb C
JIeWCTBUTENLHBIM (BEILLIECTBEHHBIM) TIOKa3arelieM, JiorapiugM uucia, CHHYC, KOCUHYC 1
TaHICHC NPOU3BOJILHOTO YHCIIA;

- YMETb UCIOJb30BaTh MPH PEIICHNUH 33124 N3y4eHHbIe (DaKThl U TEOPEMBI
TUTAaHUMETPHUH;, YMEHHUE OIICHUBATh Pa3Mephl OOBEKTOB OKPYKAIOIIETO MUPa
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- IPUHUMATh MOTHUBBI U apIYMEHThI JPYTUX JIIOACH IIPU aHaIu3e
pEe3yJbTaToB AESATEIbHOCTH;

- IPU3HABATh CBOE MMPABO U MPABO JAPYTUX JIIOfICH Ha OMIHOKY;

- pa3BHUBaTh CIOCOOHOCTH IOHUMATH MHP C TIO3UIIMHU IPYTOTO
YeJI0BEKAHAPOIOB, OIIYIIATH SIMOIMOHAIILHOE BO3/ICHCTBIE
HCKYCCTBa;

- YOSKIICHHOCTh B 3HAUUMOCTH JUISI TMYHOCTH H 00IIecTBa
OTEUECTBEHHOTO U MHPOBOTO UCKYCCTBA, ITHUYCCKHUX
KyJIbTYPHBIX TPaJAULUA U HAPOJHOIO TBOPUECTBA;

- TOTOBHOCTb K CAMOBBIPAXKCHUIO B Pa3sHBIX BUJaX UCKYCCTBaA,
CTPEMJICHUC MPOABIIATH Ka4€CTBA TBOp‘IeCKOI\/’I JIMYHOCTH,
OgnasieHne YHUBEPCAIbHBIMA KOMMYHHUKATUBHBIMU JIEHCTBUSIMU:
a) oOImeHue:

- OCYILECTBIISATH KOMMYHHKAIHH BO BCeX cepax KU3HH;

- pacno3HaBaTh HeBepOaIbHBIC CPEICTBA OOIICHUS, TOHUMATh
3HAYCHUE COIHMATBHBIX 3HAKOB, PACIIO3HABATE IPEIMTOCHUIKH
KOH(DJIMKTHBIX CUTYaIlMi U CMATYATh KOH(IIUKTBL,

- pPa3BEpHYTO U JIOTUYHO HU3JIAraTh CBOKO TOUKY 3PEHUS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

- YMETh UCIIONIB30BaTh CBOIMCTBA M rpaduKu (GYHKIUH IS PEIIeHUs ypaBHEHUH,
HEPaBEHCTB U 33J]a4 C apaMeTpaMu; H300pakaTh Ha KOOPAWHATHOH INIOCKOCTH
MHOKECTBA PELICHUH ypaBHEHUH, HEPABEHCTB U MX CHCTEMITOMOIIBIO TaOIuI U
JriarpaMM; MCCIIEIOBAaTh CTATHCTHIECKNE JaHHBIE, B TOM YHCIIE C IPIMEHEHHEM
rpaMIECKUX METOJOB M AJIEKTPOHHBIX CPEACTB;

- YMETb UCTIOb30BaTh rpavku (GYHKINH JUI U3yUSHHUS TPOLIECCOB U 3aBUCHMOCTEH
NP PEeLICHUH 331ad U3 JPYTUX y4eOHBIX IPEIMETOB M U3 pealIbHOM KHU3HH; BHIPAKATh
(hopMyamu 3aBUCHMOCTH MEXKAY BEINYNHAMU;

- yMETb CBOOOJHO OIIEPUPOBATh MOHATHAMU: rpaduk GyHKIMU, oOpaTHas QyHKIUSL,
KOMITO3HMLMS QYHKIMIA, TMHEHHAs (yHKIUS, KBaJpaTHYHasi (yHKIHUS, CTEIICHHAs
(YHKIMS C LEeNBbIM [T0Ka3aTeIeM, TPUTOHOMETpHYeCKHe (PYHKIIUH, 00paTHbIe
TPUTOHOMETpHUECKHE (DYHKINH, TOKa3aTeNbHas U Jorapupmudeckas GyHKINH; yMETb
CTPOUTH TpaduKy (PyHKIHH, BRIIOTHATE IPEOOPa30BaHUS TPAPHUKOB (PyHKITHIA;

OK 05 OcymiecTBasaTh
YCTHYIO U TICEMEHHYIO
KOMMYHUKAITUIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit ®enepannu ¢
y4eTOM
0COOEHHOCTEHCOIMATBHOTO U
KYJIBTYpPHOTO KOHTEKCTA

00JIaCTH 3CTETHUECKOTO BOCITUTAHUS:

- 3CTETHYECKOE OTHOILICHUE K MHUPY, BKIIFOUast 3CTETUKY ObITa,
HAy4HOTO ¥ TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPyAa U
OOIIECTBEHHBIX OTHOILIECHHH;

- CHOCOOHOCTH BOCHPUHHUMATH pa3INdHbIe BUABI HCKYCCTBa,
TpaJULK U TBOPYECTBO CBOETO U JPYTUXIIPABOCO3HAHUS,
9KOJIOTHYECKON KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTh LIEJIN U CTPOUTH
JKU3HCHHBIE IUIaHBI;

B yactu rpa’kaaHCKOro BOCIIUTAHUS:

- 0CO3HAHWE CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH,
YBa)KEHHE 3aKOHA U IIPAaBOIOPAIKA,;

- YMETh OIIepHUPOBaTh NOHATHIMHU: CpeAHee apuPMeTHIecKoe, MeTHaHa, HanOoblIee U
HaMMEHbIIIee 3HAUCHNUS, pa3Max, JUCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO
Ha0oOpa; yMEHNE N3BJIEKaTh, HHTEPIPETHPOBATh HH(POPMAIIHIO, IPEACTABICHHYIO B
Tabnumax, Ha AuarpaMmax, rpadukax, oTpa’karollyo CBOMCTBA peaslbHBIX IIPOIIECCOB U
SIBTICHUIT; PEICTABIATh HH(POPMANNIO YMEHUE IPUBOIUTH IPUMEPHI MaTeMaTHIeCKUX
OTKPBITHI POCCUICKON U MUPOBOI MaTeMaTH4eCKON HayKH.

- YMETbh ONEPUPOBATh MOHITUSAMMU: CIIyYaiHBIA OIBIT U CIIy4aifHOe COOBITHE,
BEPOSITHOCTD CIIyYalHOTO COOBITHS; YMETh BEIYMCIIATH BEPOSITHOCTD C MCIIOIb30BaHUEM
rpaMYeCcKUX METOJIOB; IPUMEHATH (POPMYJIbI CIOKEHUSI U YMHOXKECHUSI BEPOSATHOCTEH,
KOMOMHAaTOpHBIE (haKThI U GOPMYITBI IPH PELICHUH 3a]1a4;
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- IPUHATUC TPAAUITHNOHHBIX HAIMOHAJIBHBIX, O6L[IG‘ICJ'[OBG‘-ICCKI/IX -OCHUBATH BEPOATHOCTU PECATIBHBIX CO6BITI/II>i; 3HAKOMCTBO CO CHy‘IaﬁHBIMPI
TYMaHHCTHYECKHX U JEMOKPAaTHUECKUX [ICHHOCTEH; BEIMYMHAMH; YMEHHE TIPUBOANUTE IIPUMEPHI IPOSBIICHNS 3aKOHA OOJBIINX YHCENT B
- TOTOBHOCTB IIPOTUBOCTOSATH MICOJIOTHH IKCTPEMH3MA, MIPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX

HaIMOHAIN3Ma, KCeHO()OoOUH, TUCKPUMHUHALIAH 110 COITHAIHHBIM,
PENUTHO3HBIM, PACOBBIM, HAIMOHAIBHEIM MIPH3HAKAM;

- TOTOBHOCTB BECTH COBMECTHYIO JICATEIIEHOCTh B HHTEPECax
Tpa)kIaHCKOTO OOIIEeCTBa, yYaCTBOBATh B CAMOYIIPABICHUH B
00111e00pa30BaTeIbHOMN OpraHU3aIluK U JETCKO-FOHOIICCKHX
OpraHU3aIHsIX;

- YMCHHUEC B3aI/IMOI[eI‘/IICTBOBaTI) C CoOoMaJIbHbIMU MHCTUTYTaMU B
COOTBETCTBUU C UX q)yHKLH/IﬂMI/I 1 HA3HAYCHUCM,

- TOTOBHOCTh K TYMaHHUTapHON M BOJIOHTEPCKON EATEIIEHOCTH;
MMATPUOTHYECKOTO BOCITUTAHUS:

- c(popMUPOBAHHOCTH POCCUICKON TPakJaHCKOW MACHTHIHOCTH,
MATPUOTU3MA, YBAXKCHHUS K CBOEMY HapOIy, YyBCTBA
OTBETCTBEHHOCTH nepes PonuHoii, ropocTu 3a CBOM Kpaii, CBOIO
PonuHy, CBO S3BIK U KYJIBTYPY, MPOILIOE M HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Haposa Poccuu; - IEGHHOCTHOE OTHOIICHUE
K TOCYIapCTBCHHBIM CUMBOJIAM, HCTOPHUECKOMY U MPHUPOTHOMY
HacJICquIo, MaMIATHUKAM, TpaauliuaM HapOJdOB POCCI/II/I,
JOCTUXXCHUAM Poccun B HaYyKe, UCKYCCTBEC, CIIOPTE, TEXHOJIOTUAX
U TPYIE;

- HAeiHas yOeXIeHHOCTh, TOTOBHOCTB K CITY)KSHHIO U 3aIIUTe
OTedecTBa, OTBETCTBEHHOCTH 32 €r0 CyAbOY;

OCBOCHHBIC 00yJaIOIUMUCS MEXKIIPEIMETHBIC IOHATHS U
YHHBEpCalbHbIC YIeOHbIC EHCTBUS (PETYISTUBHBIC,
MMO3HABATEIILHBIC, KOMMYHHKATHBHEIC);

- CITOCOOHOCTH UX MCIOJIB30BaHMUsI B TO3HABATCILHON 1
COIIMAIBHOM MPAKTUKE, TOTOBHOCTh K CAMOCTOSITCIIBHOMY
TUTAHUPOBAHUIO U OCYIICCTBICHUIO YUCOHOM ACATEIBHOCTH,
OpraHu3aIiK y4eOHOTO COTPYAHNYECTBA C MTEAarOrnIeCKIUMU
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pabOTHHUKAaMM U CBEPCTHUKAMHU, K yYaCTHIO B IOCTPOCHUH
WHINBUAYAIbHOW 00pa30BaTeIbHON TPAeKTOPHH;

- OBJIQJICHNE HAaBBIKAMH YI€OHO-HCCIIEI0BATENBCKON, TPOCKTHON
1 COIIMAIBHOM NESITENbHOCTH

Camoopranu3anys:

-COCTaBIIATH IUIaH, AITOPUTM PEIICHNUS 3a1a4H, BEIOUPATh Cr1oco0
peueHus ¢ y4€TOM UMEIOLIHXCS] PECYPCOB H COOCTBEHHBIX
BO3MO)KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI
peleHuii ¢ yuéToM HOBOW MH(MOPMAIIHY .

CaMOKOHTpPOJIb:

-BJIQIETh HABBIKAMH MTO3HABATEIBHON pedieKCHH KaK 0CO3HAHHS
COBEPIIAEMbIX JICHCTBUH 1 MBICIUTEIBHBIX IIPOLIECCOB, UX
pEe3yabTaToB; BIAJETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS
IIpoIecca 1 pe3yibrara peleHns MaTeMaTHIeCKON 3a/1a4H;
-TIPEBHUIETH TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTH PH
peLIeHnH 3a1a91, BHOCUTH KOPPEKTHUBHI B JEATEILHOCTD Ha
OCHOBE HOBBIX OOCTOSITEIIbCTB, JaHHBIX, HAHJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

-OLICHUBATh COOTBETCTBUE PE3yNbTarTa IIeJIH U YCIOBUSAM,
O6’I))ICH$ITI) MMPUYUHBI JOCTHXKCHUA WIN HE TOCTUKCHUA
PE3YABTATOB ACATCIIBHOCTH, HAXOAUTH OHII/I6Ky, JaBaTb OLICHKY
nproOpeTéH HOMY ONBITY

OK 06 IposBraTs
IPaXKIaHCKO-MATPUOTHYECKY
O MO3HUIINIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE MOBEICHUE HA
OCHOBC TpaZlI/II_II/IOHH])lX
001IIeUeI0BEYECKUX
IICHHOCTEH, B TOM YHCJIC C
YYETOM TapMOHH3ALUH

- OCO3HaHHWE 00YYAIOIUMHUCS POCCUICKON Tpak JaHCKOM
HJICHTHYHOCTH;

- [IeJICHAIPABJICHHOE PAa3BUTHE BHYTPEHHEW TO3UIINHU JIMYHOCTH
Ha OCHOBE JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH HApOJI0B
Poccuiickoit denepannu, UICTOPUIECKUX U
HallMOHAIIbHO-KYJIBTYPHBIX TPaAULHMH, HOPMUPOBAHUE CHCTEMBI
3HAUYMMBIX [IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYMIIUOHHOTO MUPOBO33PEHUS, TPABOCO3HAHMUS,

- YMETh BBIOMPATh MOAXOIAMINNA N3YIEHHBIH METO ISl PEIICHHS 33/1a4H, PAacllO3HABATh
MareMaTH4deckre (GpakThl ¥ MaTeMaTHIeCKHUe MOAEIH B TPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHHUE MIPUBOIUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHH
POCCHICKON U MUPOBOM MaTeMaTHUECKON HAyKH.

- YMETb ONEepPHPOBATh MOHATHSIMU: CIy4aiiHbI ONBIT U CIy4aiiHOe COOBITHE,
BEPOSITHOCTD CIIY4allHOTO COOBITHUS; YMETh BEIUMCIISATH BEPOSTHOCTH C MCIIOIBb30BaAHUEM
rpaduyeckux METOIOB; MPUMEHATH (POPMYIIBI CIIOKEHHSI U YMHOXKEHHS BEPOSITHOCTEH,
KoMOUHATOpHBIE (DaKThI U POPMYIIbI IPH PELICHHUH 3a]1a4; OLIEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIy4aifHBIMU BEIWIMHAMHU; YMEHUE PUBOAUTD

20




MCXHAIIMOHAJIBHBIX U
MEXPETUTHO3HBIX
OTHOILIEHUH, IPUMEHSATh
CTaHAAPTHI
AHTHUKOPPYTIIHOHHOTO
MOBECHHUS

9KOJIOTUYECKON KYJIBTYPhI, CIOCOOHOCTH CTABUTH IEH U CTPOUTH
JKU3HEHHBIC TUTaHBI;, B 4acTH rpa’kJaHCKOrO BOCITUTAHHUS:

- OCO3HAHNE CBOMX KOHCTUTYIIMOHHBIX IIPAB U O0SI3aHHOCTEH,
YBa)KEHHE 3aKOHA U MIPAaBOIIOPSIKA,;
- IPUHATHE TPATUIIMOHHBIX HAIIMOHATBHBIX, O0IICUSIIOBEUCCKUX
TYMaHHCTHYCCKUX W JEMOKPAaTHUCCKUX [ICHHOCTEH;

- TOTOBHOCTB IIPOTUBOCTOSITH UICOJIOTHH SKCTPEMH3MA,
HaIlMOHAU3Ma, KCeHO(OOUH, TUCKPUMHUHAIUH [0 CONUATBHBIM,
PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MIPU3HAKAM; -
TOTOBHOCTh BECTH COBMECTHYIO JICATEIILHOCTh B HHTEPECax
rpa)IaHCKOTO O0IIeCTBa, yYaCTBOBATh B CAMOYIIPABJICHUH B
0011e00pa30BaTEIBHON OPTaHN3AINH U JIETCKO-FOHOIIECKUX
OpTaHU3aIIIX;

- YMEHHE B3aNMO/IEHCTBOBATE C CONMATHHBIMA HHCTUTYTaMH B

MIPUMEPBHI IIPOSBICHUS 3aKOHA OONBIINX YUCEI B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSAX

OK 07 CopneiicTBOBaTh
COXPaHEHHUIO OKpY>Karomen
Cpelibl, pecypcocOepexeHuo,
MIPUMEHSTH 3HAHUS 00
U3MEHEHUH KITUMaTa,
TIPUHITUIIBI OEPEeKITUBOTO
TPOU3BOACTBA, 3P (HEKTUBHO
JIEWCTBOBATh B
Ype3BBIYAHHBIX CUTYAIHIX

- HE IPUHUMATH JICHCTBYSL, IPHHOCSIINE BPeJl OKpyKarouien
cpene;

- YMETh NPOTHO3UPOBATh HEOJIATONPHUATHBIE IKOJIOTHIECKHE
MOCJIEACTBUA MPCANTPUHUMACMBIX ﬂeﬁCTBHﬁ, mpeaoTBpaliaTb nx;
- PacHUIMpPUTH OIBIT- Pa3padaThIBaTh IUTAH PEIICHUS MPOOIIEMBI ¢
YUY€TOM aHaJIn3a UMEIOIHNXCA MaTCPUATIBHBIX U HEMATCPpHUAJIbHBIX
pecypcos;

- OCYLIECTBIIATD LeJIeHAIPaBICHHBIN MOUCK epeHoca CPeICTB U
Croco00B NIeHCTBHSA B IPO(PECCHOHATHHYIO CPENy;

- yMeTh IEPEHOCUTH 3HAHUS B TI03HABATEIBHYIO U MIPAKTHIECKYIO
00J1acTH KHU3HEIEATEINBHOCTH;

- IIpe/IaraTh HOBBIE MPOEKTHI, OLICHUBATh HJICH C MO3UINN
HOBU3HBI, OPUTHHAIBHOCTH, IIPAKTUYECKOI 3HAYMMOCTH;

- AaBaTb OLICHKY HOBBLIM CUTYyallUsIM, BHOCUTH KOPPEKTUBLI B
ACATCIbHOCTD, OUCHUBATL COOTBETCTBUC PE3YJILTATOB ILICIIAM

- YMETbh ONIEpUPOBATh MOHATUAMHU: (YHKIHS, HETIPEPhIBHAS (PYHKIMS, TPOU3BOHAS,
nepBooOpa3Hasi, ONpeeNICHHBIH HHTETPAJ; YMETh HAXOANUTH IPOU3BOIHBIC
9JIEMEHTaPHBIX (PyHKIUHA, HCIIONB3Ys CIIPaBOYHbIE MaT€PUAIIbL; UCCIIEI0BATH B
NpoCTeHIMX cirydasx GpyHKIUM HA MOHOTOHHOCTb, HAXOIUTh HANOOJIBbINE U
HaMMEHBIIINeE 3HaueHUs1 PyHKLUI; CTPOUTH I'padKku MHOTOUYICHOB C HCIIOIb30BaHUEM
afrmapara MaTeMaTHYeCKOTO aHaNN3a; MPUMEHITh IPOM3BOAHYIO IIPH PEIICHUN 3a7a4 Ha
JBIDKEHUE; PEIIaTh IPaKTUKO-OPUCHTUPOBAHHBIC 33/1a4K HA HAaHOONbIINE U
HaVMEHBIINE 3HAYEHUsI, Ha HAXO)KJIEHHUE IIyTH, CKOPOCTH U YCKOPEHHS;

- YMETb OIEpPHPOBATh MOHATHAMH: JBIKEHUE B IPOCTPAHCTBE, NOO00HBIE (DUTYPHI B
MIPOCTPAHCTBE; MCIIOIb30BaTh OTHOIICHHE IUIOMIAAEH TOBEPXHOCTEH H 00BEMOB
NO00HBIX (UTYp TP PELICHUH 33/1a4;

- YMETb BBIYUCISTH T€OMETPUYECKNE BETUYMHBI (IUTHHA, IO, IIOIaab, 00beM,
TUTOLIAIb TOBEPXHOCTH), UCIIONB3Ys N3y4YEHHbIE ()OPMYIIBI U METOIBI.
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IIK 1.1. OcymecTBasITh
pacyeTHO-KaccoBOe
00CITy)KNBaHHE KIIMEHTOB;
[IK 1.2. OcymecTBisTh
Oe3HaTMYHBIC TIATEKH C
WCIIONIb30BAaHUEM PA3ITMYHBIX
(hopm pacyeToB B
HalMOHAJILHOM U
WHOCTPAaHHOM BaJllOTaX;

IIK 1.3. OcyiecTBasTh
pacueTHOe 00CTy)KHBaHUE
CUETOB OIOMKETOB Pa3IUMIHBIX
YPOBHEH;

[IK 1.4. OcymecTBiiTh
MeXKOaHKOBCKHE PacyeThI;
[IK 1.6. O6cnyxuBath
pacdeTHbIE OllepaIny C
HCIIONIb30BAaHUEM PA3IIMYHBIX
BUJIOB IUIATEXKHBIX KapT.

JIrmunoctHsIe pe3ynsTarsl ocBoeHuss OOII B wactu TpynoBoro
BOCITUTAHUSL: - TOTOBHOCTB K TPYAY, OCO3HAHHUE [ICHHOCTH
MacTepCcTBa, TPYAOIIOOUE; - TOTOBHOCTh K aKTHBHOU
JEeATEIFHOCTH TEXHOJIOTUIECKOHM 1 COIMAIBHOM HAPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, IIIAHUPOBATH M CAMOCTOSATEILHO
BBINOJHATH TAKYIO IEATEIBHOCTD; - HHTEPEC K Pa3InIHBIM
ctepam npodeccroHaTbHOM NesITeIPHOCTH, YMEHHIE COBEPIIATh
OCO3HaHHBII1 BEIOOD Oyyiiel mpoeccuu U pealn3oBbIBaTh
COOCTBEHHBIE )KM3HEHHBIH MIaHbl. MeTanpeaMeTHbIE pe3ynbTaThl
ocBoenust OOII: - yMeTh NPUMEHSITh METOABI ¥ (POPMBI PacueTOB
Y TEXHOJIOTUH COBEPIICHHS PACUCTHBIX ONEPAIHi;;

- CaMOCTOSITEJIFHO (POPMYJIMPOBATH U aKTyaIU3UPOBATh
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE; - yCTAaHABJINBAaTh
CYIIECTBEHHBIH MPU3HAK WM OCHOBAHUS JUIsl CPABHEHHS,
ki1accudukanyy 1 0000LICHNST; - ONPEIEIATh LeIH
JIeITENIbHOCTH, 3a/1aBaTh apaMEeTPbl U KPUTEPUH UX JTOCTHIKEHHS;
- BHOCUTH KOPPEKTUBBI B J€ATEIIBHOCTb, OLICHUBATH COOTBETCTBHUE
PE3yABTaTOB LIEISIM, OLICHUBATh PUCKH MOCIECICTBUH
JEeATENFHOCTH; - Pa3BUBATh KPEAaTHBHOE MBIIUICHHUE TIPH
pELICHNH XU3HEHHBIX TPOo0IeM; aHaTHN3HPOBaTh MOIyICHHbIE B
XOJIC PEIICHUS 33/1a4H PE3ybTaThl, KPUTHIECKH OIIEHMBATh UX
JOCTOBEPHOCTD, IIPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;
-- YMETh IIEpEHOCUTD 3HAHUS B TO3HABATEIBHYIO U IIPAKTHYECKYIO
00J1acTH KHU3HEIEATEIBHOCTH; - YMETh HHTEIPHPOBATh 3HAHUS U3
Pa3HbIX TPEAMETHBIX O6HaCTeI‘/II; - BbIJIBUI'aThb HOBBIC UJCH,
npeajaratb OpUrnHaJIbHbIC MOAXO0Abl U PCIICHU A,
CaMOCTOATENBHO OCYILECTBIISIT I03HABATENBHYO IESITENbHOCTD,
BEBISBIIATE IPOOJIEMBI, CTAaBUTH U (POPMYIHPOBATH COOCTBEHHBIE
3a7a4n B 00pa30BaTeIbHON AEATEIBHOCTH 1 )KU3HEHHBIX
CHUTYaIMAX; CAMOCTOSITEIBHO COCTABIATH IUIAH PEIICHHS
MIPOOJIEMBI ¢ YI€TOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX

- YMETh ONepHPOBATH MOHATHUAMHU: JIBUKEHUE B IPOCTPAHCTBE, TIO00HBIEC (DUTYPHI B
HPOCTPAHCTBE; UCIIONB30BaTh OTHOLICHNE IUIOMa el TOBEpXHOCTEl U 00beMOB
MOAOOHEIX (UTYp TIPH PEIICHIH 3a7ad;

- YMeTb peluarb TeKCTOBBIC 3aa4l Pa3HBIX THIIOB (B TOM YHCIIC Ha IPOLECHTHL, 10U U
YacTH, Ha JABWKCHHUE, padoTy, CTOMMOCTD TOBAapOB H YCITYT, HAJIOTH, 3a/1a4H U3 00JIaCTH
yTpaBJICHUs TMIHBIMU U CEMEHHBIMU (pUHAHCAMM); COCTABIISATH BBIPAXKEHHS, YPaBHEHNS,
HEpaBEeHCTBA M MX CUCTEMBI 110 YCIIOBHIO 3311a4H, CCIIE0BATh TOJIy4YEHHOE PELIeHHE 1
OLICHHMBATh MPABJONON00HOCTb PE3YyNIBTAaTOB.
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BO3MOXHOCTEH M MPENOUYTCHU; - JaBaTh OLICHKY HOBBIM
CUTYaLUSIM.

B tabnure 2 npencraBieHa cuHXpoHu3alus npeaMmeTHoix pe3ynsratoB ¢ OK mo [1K mo cnenmnansHOCTH.

Tabmuma 2

HaumenoBanue OK cornacuo | HammeHoBaHue npeaMetHbix | HaumenoBanune OK cortacno | HammenoBanue npeIMeTHBIX

®drocC CI10 pe3yJbTaToB (0a3oBbIii ypoBenn) [ ®I'OC CIIO pe3yJbTaToB (yriy0JieHHbIIi
corsiacuo ®I'OC COO ypoBeHb) corsiacno ®I'OC COO

OK 1.Ilomumare cymuocts u | [TPG.1. CdopmupoBannocts | OK 1.Ilonumare cymHocTs U | I1Py.1. CdopmMupoBaHHOCTH

COLMAJIbHYIO 3HAYMMOCTb CBOEH
Oyayuieit mpodeccuu, IpOsBISATH
K HEM yCTOMYMBBIN HHTEpEC.

OK
COOCTBEHHYIO

2.0pranu3oBbIBaTh
NesITeIHbHOCTD,
OTIPENIENIATh METOJbl PEIICHUS
npoeccuoHaNbHbBIX 3ajad,
OIleHUBaTh WX d(PPEKTUBHOCTH U
Ka4yeCTBO.
OK 3. OueHuBarh pHUCKH U
MIPUHUMATh pereHus B
HECTaHJIAPTHBIX CUTYaIHsX.
OK 4. OcymecTBiith MOUCK,
aHaJIU3 M OLEHKY MH(OpMaluH,
HEOOXOMMMON I IOCTAaHOBKU U

pemieHus  npodeccruoHaIbHBIX

IIPEICTAaBICHUA O MaTeMaTHKE KaK 4acTH
MHUPOBOH KYJIBTYPBI U O MECTE€ MaTEMaTHUKU
B COBPEMEHHOH IIMBUIIM3AIMH, O CIIOcO0ax
OIMCAaHUs Ha MaTeMaTU4YEeCKOM S3BIKE
SBJICHUM PEaJIbHOTO MUDA;

I1P6.2
IIPEICTABICHUI 0

c(hOopMHUPOBAHHOCTH
MATEMATUYCCKUX

MOHSATHUSX KaK O

BOKHEHIINX MaTeMaTHYeCKUX MOJEISX,

MO3BOJISIONIMX OMUCHIBaTH M M3ydYarTh
pasHble

MpoLeCChl M SBJICHUS; TMOHUMaHUE
BO3MOXHOCTH AKCHOMaTHYECKOTO
MMOCTPOCHUS

MaTeMaTU4ECKUX TEOPUL;

COLMAJIBHYIO 3HauuM Oymyrien
npodeccuu, NposBIATh K HeEH
YCTOWYUBBIN UHTEPEC.

OK 2.
COOCTBEHHYIO

Opranu3oBbIBaTh
NesITeIbHOCTD,
OTIPEIENIATh METOABI PEIICHUS
npodeccuoHaNbHbBIX 3ajad,
OIleHUBaTh WX 3PPEKTUBHOCTH
1 Ka4eCTBO.
OK 3. OuecHuBaTh pHUCKH U
MIPUHUMATH pereHus B
HECTaHJIAPTHBIX CUTYaIHsX.
OK 4.0OcymiecTBisiTb  MOUCK,
aHaJIU3 U OLEHKY MH(QOpMaLUH,
HEOOXOAMMON IS ITOCTAaHOBKHU
" pereHus

MIPEACTABICHUH O HEO0OXOIUMOCTH
JIOKA3aTeNbCTB MPU  0OOCHOBAHHUH
MaTeMaTU4YEeCKUX YTBEPKIACHUN W
pOJIM aKCMOMAaTHUKHU B MPOBEICHHUU
JEAYKTUBHBIX PACCYKICHUH.

[1Py.2. CdopmupoBaHHOCTH
MOHATHITHOTO armapara o
OCHOBHBIM paznenam Kypca
MaTeMaTUK{; 3HAaHUH OCHOBHBIX

TeopeM, GOpMYyT U YMEHHMS HX
NPUMEHATh, YMEHHS JI0Ka3bIBaTh
TCOPCMBI u HaxXoauThb
HECTaHJAPTHBIE CIIOCOOBI PEIICHHS

3aad.
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3amad, MpoecCHOHATHHOTO H
JIMYHOCTHOTI'O pa3BUTHUA.

OK 5. Hcnonp3oBath
WH(POPMAITMOHHO-KOMMYHHKAITH
OHHBIC TEXHOJIOTHH TUIst
COBEPILICHCTBOBAHHSI
npodeccruoHanbHON
ACATCIIbHOCTH.

OK 6. PaGorarp B KOJUIEKTUBE U
KOMaHJIe, B3aUMOJIEICTBOBAThL C
PYKOBOJICTBOM, KOJUIETAMH U

COMAJIbHBIMH ITapTHCPAMH.

OK 8. CaMOoCTOSTENIHLHO
OTIPEIEATh 3a1a4u
po¢eCCHOHAIBHOTO u
JUYHOCTHOIO pa3BUTHUSA,

3aHUMAaTbCA CaM006paSOBaHI/IeM,
OCO3HaHHO IJIaHUPOBATh

IIOBBIIIICHHUE KBaJ'II/I(l)I/IKaIII/II/I.

OK 9. OcyecTBIsTh
npodeccruoHaIbHYIO
NEeSTeNIbHOCTh B YCIIOBHSX
OOHOBJICHUS ee LeneH,
CoJIep KaHMUs, CMEHBI
TEXHOJIOTUH YCIOBHSX
OOHOBIICHUS ee LeJnei,

I1P6.3.
JIOKA3aTeIbCTB W aJTOPUTMOB PEIICHHUS;
yMEHHE
JIOKa3aTeIbHbIe

Bianenue METOdaMU

ux MMPUMCHATD, IMPOBOJUTH

paccy X IeHusT B  XOJE
pelIeHus 3a1ay;

[1P6.4. BJIaJICHHC CTaHIapTHBIMU
[pUEMaMU PELIEHUS] PALIMOHAIBHBIX U
MppalOHAJIbHBIX, MMOoKa3aTeIbHBIX,
CTETICHHBIX, TPUTOHOMETPUYECKUX
YpaBHEHUU U

HEPABEHCTB, MX CHUCTEM; HCIOJb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX MTPOTPAMM, B TOM
yuciae i MOWCKAa IyTH PEIICHUS |
WJUTIOCTPALTUU

YPAaBHEHUI U HEPABEHCTB;

I1P6.5.

MPEJCTAaBICHUNA 00 OCHOBHBIX IMOHSTHSIX,

CdopmupoBaHHOCTH

AaesXx MW MeTodax MaTeMaTH4eCKOIO
aHaJIN3a;

I1P6.6 BnageHue OCHOBHBIMH ITOHATHSIMU
0 TUIOCKHUX U MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (UTYpax, UX OCHOBHBIX
CBOICcTBaxX; CHOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha YEPTE)Kax, MOJEISAX U B

peaslbHOM MHpE FreOMETpUIecKie (QUTYpBHI;

po¢eCCHOHANTBHBIX 3ajad,
po¢eCCUOHATBLHOTO "
JIMYHOCTHOI'O pa3BUTHUA.

OK 5. Hcnons3oBarh

I/IH(i)OpMaI_II/IOHHO—KOMMYHI/IKaI_I
HMOHHBIC JJIA
COBCPUICHCTBOBAHU

TCXHOJOTNH1

npodeccuoHaNbHON
JIEATEIbHOCTH.

OK 6. Paborarh B KOJIJICGKTUBE U
KOMaH/Ie, B3aMMOJIEMCTBOBATE C

PYKOBOJIICTBOM, KOJUIETAaMU |
COIMATbHBIMH ITAPTHEPAMHU.

OK 8. CaMoCTOSTENIHLHO
OTIpENIEeTISATh 3a1a4d
npodeccuoHanbHOTO u
JINYHOCTHOTO pa3BUTHSA,
3aHUMATHCS

camo00pa30BaHUEM, OCO3HAHHO
IUTAHUPOBAThH
KBaTM(PUKALINH.
OK 9.% Ocy1ecTBIsTh
po¢eCCHOHAIBHYIO

ITOBBIICHHUEC

JIEITEIbHOCTh B OCTh CBOEH

[TPy.3 CchopMupoBaHHOCTh YMEHHIA

MOJIETIMPOBATH peanbHbIe
CUTYaIlNH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIIH,
WUHTEPIPETUPOBATh  IOJy4YECHHBIN
pe3yJIbTart;

I1Py.4 c(OpMHPOBAHHOCTD
mpeacTaBieHnii 00  OCHOBHBIX

IIOHATUAX MATCMATUYCCKOT'O
aHaJIW3a U UX CBOMCTBAX, BIIaJCHHE
YMEHUEM XapakTepu3oBarhb
noBezieHUE QYHKITUH,
HCIIOJIb30BaHUE MOTY4YE€HHBIX
3HAHUH A/ ONHCAHUS M aHaIu3a
peanbHbIX 3aBUCUMOCTEN;

[1Py.5.

COCTaBJICHUA

Bnanenune YMEHUIMHU
BEPOSTHOCTHBIX
MOZEJIE MO YCJIOBUIO 3aJaud M
BBIYHCIICHUS BEPOSTHOCTH
HACTYIUICHHsS] COOBITHH, B

quclie C MpUMeHeHHneM (Gopmyi

TOM
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CoJIepIKaHUs, CMEHBI
TEXHOJIOTHH.

TIK 1.2. OcymecTBisTh
Oe3HaINYHbIE IUIATEKU c
HCIIOIL30BaHUEM Pa3ITUYHBIX
(hopM pacdeToB B HAIIMOHAIBHOMN
Y MHOCTPAHHOM BaJIoTax;

TIK 1.3. Ocy1iecTBIsITh
pacyeTHoe o0cCITy>)KUBaHHE
CUYETOB OIOPKETOB PA3IUUHBIX
YPOBHEH;

[IK 1.4. OcyuiecTBIsTh
MEKOaHKOBCKHE PacUeThI;

IIK 1.6. OO6cnyxuBaTh
pacueTHbIe oreparuu c
HCIIOJIb30BaHUEM pa3IMYHBIX
BH/JIOB TIATEIKHBIX KapT.

NpUMEHEHNE M3yUYECHHBIX CBOWCTB
reoMeTpuYecKux Quryp u ¢opmyn Uit
pelieHus

reOMETPUUYECKUX 3aJad W 334ad ¢
IPAaKTUYECKUM COJEPKAHUEM;

I1P6.7. ChopmupoBaHHOCTD
NPEACTaBICHUI O MpoLeccax M SBICHUSX,
UMEIOIMX BEPOATHOCTHBIA XapakTep, O
CTaTUCTUYECKUX  3aKOHOMEpPHOCTSX B
peanbHOM MHpe, 00 OCHOBHBIX MOHSTHSIX
AIIEMEHTAapHONH  TEOPHUHM  BEPOSITHOCTEH;
YMEHUH  HaxoIuTb WU  OLIEHUBATh
BEPOSATHOCTH HACTyIUICHUsI COOBITUI B
OPOCTEHIINX MPAKTHUECKUX CUTyalHsX M
OCHOBHBIE XAPAKTEPUCTUKU CITyyailHbIX
BEJINYHH;

yCIOBUSIX ~ OOHOBIEHUS €€  LIeJieH,
COZIEp’KaHUS, CMEHBI TEXHOJIOTUI
KOMOMHATOPUKA ¥ OCHOBHBIX TEOpPEM
TEOPUM  BEPOATHOCTEH;  MCCIEJOBAHUS

CITy4alHBIX BEJINYUH o ux
pacrpeieneHuIo
[1P6.8. BJIaJIEHUE HaBBIKAMHU

WCIIOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX
IIpOrpaMM IpH PEIICHUH 3a7a4
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B npodunsHOM Kypce conepikanue oOpa3zoBaHus, pecTaBiIeHHOE B Kypce marematuku CI1O, pasBuBaercs B creayommx HamnpaieHusx [1Py:
* CUCTeMaTrui3sanus CBGIICHI/II\/JI 0 4Juciaax, (bOPMI/IpOBaHI/IC HpeZ[CTaBJICHI/Iﬁ 0 paCHIMpCHHUUN YHUCJIOBBIX MHOXCCTB OT HATYPAJIbHBIX JO KOMIIJICKCHBIX KakK
Croco0e TOCTPOCHHS HOBOTO MAaTEeMaTHYeCKOro ammapara JUis pPelmieHHs 3aad OKPYXKAIoMero MHpa W BHYTPEHHUX 3a7ad MaTeMaTHKU;
COBCPUHICHCTBOBAHUEC TCXHUKHU BBI‘IPICJICHI/Iﬁ;
* pa3BUTHE U COBEPIICHCTBOBAHNE TEXHUKH alreOpandecKux mpeoOpa3oBaHuil, pelieHus ypaBHEHU, HEPABEHCTB, CUCTEM;
* CUCTEMaTH3allvsl M PacIIMpPEHUE CBEACHUHN O PYHKIIHSIX, COBEPIICHCTBOBaHUE rpahUIeCcKuX yMEHHIT; 3HAKOMCTBO C OCHOBHBIMH HJICSIMH U METOJaMHU
MaTeMaTUYEeCKOr0 aHaiu3a B 00beMe, TO3BOJISIONIEM UCCIIEOBATh dIeMEHTapHble (YHKIIMU U pelllaTh MPOCTEeUIINe reoMeTpudecKkue, Gu3ndeckue u
JpyTHe MPUKIATHBIC 33]1auu;

pacuIMpeHre CUCTEMBI CBEIEHHH O CBOWCTBAX IUIOCKHX (Uryp, CHCTEMaTH4ecKoe H3yueHHE CBOWCTB IPOCTPAHCTBEHHBIX TEJ, Pa3BUTHE
MPEIICTABICHUIA O TEOMETPHUECKIX U3MEPCHHUSIX;
* pa3sBUTHE IIPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPYXKAIOIEM MUPE;
* COBCPHICHCTBOBAHHWEC MAaTCMATHYCCKOTO Pa3sBHUTHA 0 YPOBH:A, ITO3BOJIAIOMICTO CBO60)IHO INPUMCHATL W3YUCHHBIC q)aKTBI 1 MCTOJbI IIpHU PEIICHHUN
3a7a4 U3 pa3IMIHbIX PA3[ENIOB Kypca, a TAK)KE HCIOIb30BaTh HX B HECTAHAAPTHBIX CUTYAIUIX;
- (hopMHUpOBaHUE CITOCOOHOCTH CTPOMTH M UCCIIEIOBATH MPOCTEHIINE MAaTEeMaTHYCCKUE MOCTH MIPU PEIICHUH MPUKIIAJIHBIX 3314, 33129 U3 CMEKHBIX
JTMCLUIUIAH, YDIyOleHue 3HaHuH 00 OCOOEHHOCTSIX NMPUMEHECHHS MaTeMaTHYeCKHX METOJOB K HCCIICAOBAHHIO MPOILECCOB M SIBICHUH B MPUPOIE U
oOmiecTse.
PaGouas mporpamma opueHTHpOBaHA HA (OPMHUPOBAHHE CICAYIONINX KOMITETEHITHI:
1. (¢popmupoBanune npeacTaBlIeHUIl 0 MAaTEMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEIICTBE MOJICIIMPOBAHUS SIBICHUH U MPOIIECCOB, 00 HIIEIX
n ME€TOoaax MaTe€MaTuKu,
2. Pa3BUTHE JIOTUYECKOTO MBILIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHUS, aJITOPUTMUUYECKON KyJIbTYpbl, KpUTUUHOCTH MBILUICHHUS HAa YPOBHE,
HE0oOXoauMOM J1s Oyayiiel mpodecCuoHaIbHOM eATeTbHOCTH, JJIS MPOIOJDKEHUS 00pa30BaHusI M caMOOOpa30BaHus;
3. OBJIaJleHHe MATeMATHYeCKMMH 3HAHMSIMH M YMEHHSIMH, HCOOXOAMMBIMH B TIOBCCIHECBHOM IKHM3HH, JJIS H3YyYCHUS CMEXKHBIX
€CTCCTBCHHOHAYYHBIX JUCIHMIUIMH Ha 0a30BOM YPOBHE M JUCHUIUIAH MPOPECCHOHAIBHOTO IIMKIIA, Ui TOJyYeHHUs 0O0pa3oBaHUsi B O0JACTSX, HE
TpeOyImUX yriIyOleHHOW MaTeMaTHYEeCKON TOATOTOBKY;
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4. BOCIIUTAHME CPEIACTBAMM MATEMATUKHU KyJbTYpbl JUYHOCTH, NMOHMMAHUS 3HAYMMOCTH MATEMATHKHU JJIsI HAYYHO-TEXHUYECKOrO Mporpecca,
OTHOIIEHUSI K MaTeMaTHKe KaK K YacTH OOIIEYEeIOBEYECKON KyJIbTYphl Yepe3 3HAKOMCTBO C MCTOPHEH pPa3BUTHUS MaTeMaTHUKH, 3BOJIOIHEH
MaTeMaTHYECKUX UJIEH.

O0meyyeOHbIe yMEHHSl, HABBIKH U CIIOCOOBI 1eSITeJIbHOCTH.

B xonme wusyuenus wmarematukud B CIIO ywammecs mnpomoiDKalOT OBJaJ€HHE Pa3HOOOpa3HBIMHM CIOCOOAMHU JIEATEIbHOCTH, MPUOOpETAIOT U
COBEPILECHCTBYIOT OIBIT:

MPOBEACHUS JIOKA3aTENbHBIX PACCYXICHUN, JIOTHUYECKOT0 OOOCHOBAaHUS BBIBOJOB, HCIIOJNIB30BAHUS PA3MUYHBIX S3BIKOB MAaTeMaTHKU IS
WJUTIOCTpAIliy, HHTEPIIPETAlUU, ApPTYMEHTALUU U JOKa3aTeIbCTBA;

* peLIeHUs LIHMPOKOro Kiacca 3a1ad U3 Pa3jMyHbIX PA3[EoB Kypca, IMOUCKOBOW M TBOPUECKOM AEATEIBHOCTH IMPU PELIEHHWH 3a]a4 MOBBIIIEHHON
CJIO)KHOCTH M HETHUIIOBBIX 3a/1a4;

IJJAHUPOBAHUS M OCYIIECTBIICHUS QITOPUTMUYECKOW JAESATEIbHOCTH: BBIMNOJHEHUS M CAMOCTOSTENIBHOTO COCTABICHUS aJITOPUTMHUYECKHX
MPEANUCAaHUN W WHCTPYKIIMKA HAa MaTEMaTHYECKOM MaTepHajie; MCIOIb30BAHMS M CaMOCTOATEILHOTO COCTaBIeHUs (POpMyn Ha OCHOBE 000OIIEeHHUs
YACTHBIX CIY4YaeB U PE3YJbTaTOB SKCIIEPUMEHTA; BBIMOTHEHUS PACUETOB MPAKTUYECKOTO XapaKTePa;

* IOCTPOEHUS U UCCIIENOBAaHUS MaTEeMATUYECKUX MOJIEIEH 71l ONMMCAHUS M PEIICHUs NMPUKIAIHBIX 3a/1a4, 3a/1a4 U3 CMEXHBIX JUCIUIUIMH U PEaJIbHON
YKU3HU; TPOBEPKU U OLIEHKU PE3YNIBTATOB CBOEH pabOThl, COOTHECEHHS MX C MOCTABICHHON 3aauell, C TMYHBIM KU3HEHHBIM OIBITOM;

* CaMOCTOSTEIHbHON pabOThl C UCTOYHUKAMH WH(OpMAINK, aHaIN3a, 0000IIEHUS M CHCTEMaTH3aI[H MOJIYyYeHHON HH(POPMAIINK, HUHTETPUPOBAHUS €€ B
JIAYHBIN OTIBIT.

Pe3ynbrarbl 00yueHus.

Pesynbrarel 00yueHus npejiacrapieHbl B TpeOOBaHHUSIX K YPOBHIO MOJATOTOBKH U 33/Ial0T CHCTEMY MTOTOBBIX PE3yIbTaTOB O0YUYCHHUS, KOTOPBIX JOJKHBI
JOCTUTATh BCE BBIMYCKHUKHU, U3Y4YaBIINE KypC MaTeMaTUKH MO MPO(HIBHOMY YPOBHIO, M JOCTH)KCHHE KOTOPBIX SIBIISCTCS 0OS3aTCIIBHBIM yCIOBUEM
MIOJIOKUTEJIBHOM aTTeCTallK CTyIeHTa. DTU TPeOOBaHUS CTPYKTYPUPOBAHBI IO TPEM KOMIIOHEHTAM: «(3HANb/NOHUMANMbY, (YMEMbY, (UCNOIb306AMb
npuoodpemenHvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmelbHOCmU U NoeceOHegHou cuzHuy. llpu 3TOM nocnenHue J1Ba KOMIIOHEHTA
IPEICTABIICHBI OTAENBHO M0 KAXAOMY U3 Pa3/eJIOB COAECPKAHUS.

OdepueHHbIE CTAaHIAPTOM PAMKH COACpX aHHs U TpeOOBaHUI OPUEHTHPOBAHBI HA PA3BUTHE YYAILIUXCS U HE JOJKHBI MPEMSITCTBOBAThH OCTHKEHUIO
6oJiee BBICOKMX YPOBHEH
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2.3. TIpeeMCTBEHHOCTh 00pPa30BATEJILHBIX PeE3YJbTATOB C Y4Ye€TOM MNPOo(ecCHOHATBbHOI HANPABJIEHHOCTH OCHOBHOW 00pa3oBaTeIbHOI
NMPOrpaMMbl CpeIHEro NpogeccuoHaIbLHOro 00pa3oBaHMs

[IpeemcTBEHHOCTH

npenMeTHbIX pesynbratoB O]l ¢ pe3ynbraraMu JUCHUILIAH 001enpodecCHOHATBFHOTO KA U MPOo(eCcCHOHATBHBIX MOIYJIEH

(MJK) B wactu OK 4 (commanbHo-3xk0HOMUYecKuit mpoduib) B pamkax peanuzanuu OOII CIIO no cneunansHocTH 38.02.07 «baHKoBCKOE J1€710%»

OK, IIK JAucuuniamHbl Oopa3oBaresibHbIE Pe3yJbTAThI

OK 1-10, | Crarucruka YMeTh: BBINONHATH pPAcYeThl CTATUCTUYECKUX IMOKa3zaTeled W (POPMYIHUPOBATH OCHOBHBIE BBIBOJIBI;

K OCYIIECTBIIATh KOMILJIEKCHBIM aHAJIU3 U3yYaeMbIX COL[MAJIbHO-D)KOHOMUYECKUX SIBICHUH W MPOLECCOB, B TOM

1.1-1.5, YHCJIE C UCTIOJIb30BAHUEM CPEJCTB BBIUMCIUTEIbHON TEXHUKH.

K 2.1-2.4 3HaTh: OCHOBHBIE CTIOCOOBI cOOpa, 00pabOTKH, aHATN3a M HATIISTHOTO MPEICTaBICHHsI HH(POPMAILINN; TEXHUKY
pacuera CTaTUCTUYECKUX MMOKa3aTesel, XapaKTepU3yOUINX COLMATbHO-KOHOMUYECKHUE SIBICHUS

ILK IIM 01. Pacuersl | YMeTh: IPOBOAUTH PACUETHl MEXIY KPEAUTHBIMU OpraHU3alMsIMU YEPE3 CYETA; KOHTPOJIUPOBATH U BBHIBEPSIThH

1.1-1.3 0aHKOBCKHMX ONepalMii | pacueTsl [0 cYeTaM; OCYIIECTBIATh U OQOPMIISTh pacueThl 0aHKa CO CBOMMU (pUIIHaTIaMHU;
. BECTH YYET PACUYETHBIX JOKYMEHTOB, HE OIUIAYEHHBIX B CPOK H3-32 OTCYTCTBHSl CpEACTB Ha
KOPPECTIOHJEHTCKOM CUETE

OK 1-10, duHaHCcoBasA | YMETh:

K MaTeMaTHKa BBITIOJIHATH PACUEThl, CBA3aHHbBIC C HAUHUCICHUEM MPOCTHIX U CIOKHBIX MTPOLEHTOB;

1.1-1.5, KOPPEKTUPOBATh (PMHAHCOBO-3KOHOMHUYECKHUE MOKA3aTeIH C Y4EeTOM HHQIISAHH;

IIK 2.1-2.4 PaccUnThIBATh CYMMBI IIJIATEXKEH MPHU pa3InyHbIX CI10CO0axX MOrameHus 10JIra;

BBIUMCIISTH MMapaMeTpbl PUHAHCOBOM PEHTHI;

MPOU3BOANUTDL BBIYUCIICHUA, CBA3AaHHBIC C IIPOBCACHNUECM BaJIFOTHBIX onepaunﬁ
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TPEBOBAHMUS K YPOBHIO ITIOAT'OTOBKHA

B pe3yabrare usyyeHuss MATEeMAaTHKH HA NPO(PUIBLHOM YPOBHE CTYIAEHT J0JKEH

3HamMb/NOHUMAMD:

3HaYEHUE MaTeMaTHMYeCKOM HayKH [JIsl peIleHHs] 3a7ady, BO3HUKAIOMIMX B TEOPUM M NPAKTUKE; MIUPOTY U OTPAHUUYEHHOCTh MPUMEHEHUS
MaTeMaTUYECKUX METOJIOB K aHAJIN3Y M UCCIICIOBAHHIO MPOIIECCOB U SIBJICHHUI B MIPUPOJIC U OOIIECTBE;
* 3HQUEHUE MPAKTUKH U BOIPOCOB, BOZHUKAIOIINX B CAMON MaTeMaTHKe, Uit (GOPMHUPOBAHUS U PA3BUTHUSI MAaTEMaTHUSCKOW HAYKH,

UJEU PACIIMPEHUSI YHCIOBBIX MHOXXECTB KaK CIOco0a MOCTPOEHHsS HOBOTO MAaTEMaTHYECKOTO armapara Jjis PelIeHUs MPaKTUYeCKUX 3aaad u
BHYTPEHHUX 3aJ]a4 MaTEMaTHKU;
* 3HAUEHUE UJIeH, METOJIOB U PE3yJIbTAaTOB aNreOpbl 1 MaTEMAaTUYECKOTO aHaINU3a JUIsl IOCTPOCHUS MOJIENeH peanbHbIX MPOLIECCOB U CUTYAIIHIA;
* BO3MOYKHOCTH F'€OMETPUYECKOTO SI3bIKA KaK CPEJCTBA OMMCAHUsI CBOMCTB PEAIbHBIX MIPEAMETOB U UX B3aMMHOTO PACIIOJIOKEHHS;
* YHUBEPCAJIbHBII XapaKTep 3aKOHOB JIOTHKU MaTEMaTHYECKHUX PACCYKICHHM, UX MPUMEHIUMOCTD B PA3IMUHBIX O0JIACTSAX YEIOBEUYECKOM NeATeIbHOCTH;
© pa3nuuue TpeOOBaHUM, MPEABABISEMBIX K JJOKA3aTeILCTBAM B MAaTEMATHKE, €CTECTBEHHBIX, COLMATBHO-OKOHOMUYECKUX U TYMaHUTAPHBIX HAyKax, Ha
MPaKTHUKE;
* POJIb aKCMOMAaTHUKHU B MaTE€MaTHKE; BO3MOXKHOCTh MOCTPOCHUS MAaTeMAaTUYECKUX TECOPUU Ha aKCHMOMAaTHMYECKOW OCHOBE; 3HAUCHHUE aKCHOMATHUKH JIJIsi
JIpYTUX 00JlacTel 3HAHMS U ISl TPAKTUKH,
* BEPOSATHOCTHBIN XapaKTep PAa3INYHbIX POLECCOB U 3aKOHOMEPHOCTEN OKPYKAFOIIETO MUPA.
YucaoBbie 1 OyKBeHHbIE BHIPAKEHUSA
Ymems:
* BBIMOJNHATH apu(MeTHYeCcKue NEHCTBUS, COYeTast YCTHBIE W MHCbMEHHBIC MPUEMbI, IPUMEHEHHE BBIUUCIUTEIBHBIX YCTPONUCTB; HAXOAUTh 3HAUCHUS
KOpHSI HaTypaJIbHON CTETeHH, CTENEHU C palloHATbHBIM IMOKa3zaTeseM, Jorapudma, UCIoNb3ysl IPU HEOOXOIUMOCTH BHIYHCIUTEIBHBIE YCTPOICTBA,
TM0JI30BAThCS OLICHKOW U MIPUKUIKOM MPU MPaKTUYECKUX pacueTax;
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* IPUMEHSITh TIOHSATHS, CBI3aHHBIC C ACITUMOCTBIO IIEJIBIX YHCEIl, TIPU PEIICHUN MaTEMaTHYECKUX 3a7a4;
* HAXOJIUTh KOPHU MHOTOYJICHOB C OJTHOM NMEPEMEHHOH, paCKJIaIbIBaTh MHOTOUWICHBI HA MHOXKHUTEIIH,
* BBITIOJHSTH JIGUCTBUS ¢ KOMIUIGKCHBIMH YHCJIAMH, TIOJTh30BATHCS TCOMETPHUECKOW MHTEpIpeTareil KOMIUICKCHBIX YHCEIl, B MPOCTCHINNX CITyJasiX
HAaXOJIUTh KOMIUICKCHBIC KOPHH YPaBHEHUH C IEHCTBUTEIIBHBIMU KO3 UITHECHTAMU;
MPOBOJIUTH MPEOOpa3OBaHUsl YHCIOBBIX M OYKBEHHBIX BBIPQKEHUH, BKIIIOYAIOMIMX CTENEHH, paJuKaibl, JorapudMbl U TPUTOHOMETPUUYECKHE
dbyHKINH,
UCROIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUS 8 NPAKMUUECKOU 0esAmeIbHOCIU U NO6CEOHEBHOU HCUZHUL:
* Ui MPAKTUYECKUX pacdyeToB Mo (opMynam, BKItoYas (GOpMYIbl, COAEpKAIIUe CTEIIEHHU, PAJAUKAIIbI, JIOTapU(Mbl U TPUTOHOMETpHUECKHE (DYHKITUH,
MIPU HEOOXOIMMOCTH HCIIOJNB3YS CIPABOYHBIC MAaTEPUANBI M MPOCTEHUININE BEIYUCIIUTEIHHBIC YCTPOMCTBA.
DOYyHKUMH U TPAaPUKHU
Ymemsn:
* ONPENIeIISITh 3HAYCHHE (PYHKITMHU TI0 3HAYCHUIO apTyMEHTA MPHU Pa3INIHBIX CIToco0ax 3aaanus QyHKIUY;
* CTPOUTH Tpa KU N3yUEHHBIX (DYHKIIUHA, BBITIOJIHATH MPEe0Opa3oBaHus TpaduKoB;
* OMUCBIBATH 1O TpaduKy U o ¢popMmyrie MOBEACHNUE U CBOWCTBA (YHKIIHIA,
* peuiath ypaBHEHUS, CHCTEMbI YpaBHEHH, HEPABEHCTBA, UCTOIb3Ys CBOMCTBA (DYyHKIUI U UX rpaduuecKue MpeacTaBICHUs;
UCnOIb306amMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeNIbHOCMU U NO6CEOHEEHOU IHCUSHUL:
JUIS ONMCAHUS U WUCCIEAOBaHUS C IMOMOIIbIO (PYHKIMN peaNbHBIX 3aBUCHMOCTEH, MPEICTaBICHUsS MX TpadUUeCcKd; MHTEPHpeTalnud TpadukoB
peaJIbHBIX MPOLIECCOB.
YpaBHeHUsI H HEPABEHCTBA
Ymemsn:
* pelaTh palyoHajIbHble, I0Ka3aTeNIbHbIE U JIOTapU(MUUYECKUE YPaBHEHHSI U HEPABEHCTBA, HPPALMOHAJIbHBIE U TPUTOHOMETPUUYECKHE YPAaBHEHUS, UX
CUCTEMBI;
* JIOKa3bIBaTh HECJIOKHbIE HEPABEHCTBA;
* peuIath TEKCTOBBIE 33/1a4H C TOMOIIIBIO COCTABIICHHS YPaBHEHHUM U HEPABEHCTB, MHTEPIIPETHPYS PE3YIbTAT C yUeTOM OTPaHUUYEHUHN YCIOBHS 3a/1a4H;
- 1300pakaTh Ha KOOPIMHATHOMN TUIOCKOCTH MHOKECTBA PEIICHUH YpaBHEHHI U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.
* HAXOUTh NMPHUOTIKEHHBIC PEIICHUS] YPAaBHEHUH U UX CHCTEM, UCTIONB3Ys ITpadudecKuil METO,
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* pemarh ypaBHEHHs, HEpAaBEHCTBA M CUCTEMbI C IPUMEHEHHEM IpapuuecKuX MpeacTaBIeHNni, CBOMCTB (DyHKIIMHN, TPOU3BOIHOI;

UCRONb306amMb NPUOOPEMEHHBIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAmeNbHOCIU U NOGCEOHEBHOU HCUSHU:

* I71s1 IOCTPOEHMUSI U UCCIIEJOBAHUS MTPOCTEUIINX MAaTEMAaTUYECKUX MOJIETIEH.

Hauana matemaTuueckoro aHajaimusa

Ymemsn:

* HaXOJUTh CYMMY O€CKOHEUHO YObIBarOILEH reOMETPpUUECKHI IPOTPECCUH;

* BBIUMCIIATH NTPOU3BOJIHBIE U EPBOOOPA3HBIE ANIEMEHTAPHBIX (DYHKLUH, TPUMEHsS IPaBUIIa BEIYUCIEHHSI TPOU3BOIHBIX U IEPBOOOPA3HBIX, UCIIONb3YS
CIIPaBOYHBIE MaTEPUAJIBL;

* CCNenoBaTh (DYHKIMU U CTPOUTH UX IpadUKH C TOMOIIBIO TPOU3BOIHOM;

* pearhb 3aJa4u ¢ IPUMEHEHUEM YPaBHEHUS KacaTelIbHOW K TpaduKy (QyHKINY;

* pemath 3aJa4 Ha HAXOXKICHUE HAHOOIBIIETO 1 HANMEHBIIIETO 3HAYCHUS (PYHKIIUN Ha OTPE3KE;

* BBIYUCJIATD IUIOIIA/1b KPUBOJIMHEHHON Tpaneuuu;

UCRONb306amMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOI 0eAmMeNbHOCIU U NOBCEOHEBHOU HCUSHU:

* 1711 PELICHUs] T€OMETPHUECKUX, (PU3MUECKNX, SKOHOMUYECKUX U APYTUX MPUKIAAHBIX 3a]ad, B TOM YHCIIE 3a]lad Ha HauOOJbIINE M HAUMEHbILINE
3HauEHUs ¢ IPUMEHEHHUEM aliapara MaTeMaTHYECKOro aHaIu3a.

JIeMeHTbl KOMOMHATOPUKH,

CTATHCTHKHU U TEOPHH BEPOSITHOCTEH

Ymemo:

© peliaTb NpoCTeHIINe KOMOMHATOpHBIE 3a/Jaud METOIOM Iiepedopa, a TakkKe C MCIIOJIb30BAaHMEM H3BECTHBIX (opMyn, TpeyroiapHuka llackais;
BBIYUCIATH KO3 dunmenTsl 6MHOMa HproTOHA 10 hopMysie u ¢ ucnoab3oBaHUeM TpeyronbHuKa [lackans;

* BBIYUCIISATh, B IPOCTEHIINX CIyYasiX, BEPOATHOCTU COOBITHI HAa OCHOBE II0/ICYETA YHCIIa UCXO/I0B;

UCRONb306amMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmebHOCIU U NOBCEOHEBHOU HCUSHUL:

* JUIsSl aHAJIN3a PeajIbHbIX YMCIIOBBIX JaHHBIX, IPEJCTABICHHBIX B BUJIE AUarpamMmm, rpadMKoB; JJs aHajau3a HH(GOpPMALUU CTAaTUCTUYECKOTO XapaKTepa.
I'eomerpus

Ymemo:
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COOTHOCHUTh IUIOCKHE TeOMeTpudecKkue (QUTypbl M TpeXMEpHbIe OOBEKTHI C WX ONUCAHUSAMH, YEpTEKAMH, W300paXKCHUSIMH; pa3Indarh W
aHAIM3MPOBATH B3aMMHOE PACIIOIOKEHUE PUTYD;
* 1300paXkaTh TeOMETPUUECKUE (DUTYPBI U TeJIa, BBHITIOJIHATH YEPTEX MO YCIOBUIO 33]1a4H;
© pemarh TeOMETPUYECKHE 3a/1a49H, OMUPASICh HA M3YYEHHBIC CBOMCTBA TUTAHUMETPUYECKUX M CTEPEOMETPUUYECKUX (PUTYDP M OTHOIICHUA MEXTy HUMH,
MIpUMEHsIs anreOpandecKuil U TPUrOHOMETPUYECKUN anmnapaThl;
* IPOBOJIUTH JIOKA3aTEIIbHBIE PACCYK/ICHUS IPU PEIICHUH 3aJa4, 10Ka3bIBaTh OCHOBHBIE TEOPEMBI Kypca;
* BBIUUCIIATH JIMHEWHBIE DJIEMEHTHI U YINIBI B MPOCTPAHCTBEHHBIX KOHPUTYPALUAX, 00BEMBI U TIOHIAAN TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE U MX
MPOCTEUIITNX KOMOMHAIIHIA;
* IPUMEHSTh KOOPAUHATHO-BEKTOPHBIA METOJ AJI1 BBIYUCIICHUS! OTHOIIEHUH, paCCTOSIHUM U YIJIOB;
* CTPOHTH CEYCHHSI MHOTOTPAaHHUKOB U M300pakaTh CEUCHUS TEIl BPAILICHUS;
UCNONb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUS 6 NPAKMUYECKOU 0eAMenbHOCHU U NOECEOHEGHOU HCUHU:
* TS UCCTIEIOBaHMsI (MOICIIUPOBAHUS) HECTIOKHBIX MMPAKTUYECKUX CUTYaIlMil HA OCHOBE M3YyUEHHBIX (POPMYIT ¥ CBOMCTB QUTYD;
* BBIYMCIICHUS JUIMH, TUIOIAJAe 1 00beMOB peajbHbIX OOBEKTOB MPH PELICHUH MPAKTUUYECKUX 3aJ1ay, UCIIOJb3Ys MPU HEOOXOAMMOCTHU CIPAaBOUYHUKH U
BBIYHMCIIUTEIIbHBIE YCTPONCTBA.
3.1. MexaucuMIUIMHAPHBIA TOAX0A K OT00pY coxep:xkaHus o00meo0pa3oBaTreibHOM JUCHHUIUIMHBI € Y4eTOM HpodecCHOHAIbHOI
HAINPABJIEHHOCTH OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl CpeIHero NpogeccuoHAJIbHOr0 00pa3oBaHus
BripabaTriBaeMble KOMITIETCHIIUU:
OK 1.IToHumarp CymHOCTb B COIIMAIbHYIO 3HAYUMOCTh CBOCH OyayIieit mpodeccuu, MposBIsATh K HEH YCTOWYUBBIN HHTEPEC.
OK 2.0pranu3oBbIBaTh COOCTBEHHYIO JCSATCILHOCTh, BEIOMPATh THUIIOBBIE METOJBI ¥ CITOCOOBI BHITIOTHEHHS TPO(ECCHOHAIBHBIX 3aJ1a4, OIECHUBATh UX
3¢ (PEeKTUBHOCTD U KaYECTBO.
OK 3.[IpuHuMaTh peueHrs B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTYALUSIX U HECTH 3a HUX OTBETCTBEHHOCTb.
OK 4.0cymiecTBidTh MOUCK W HCIOIb30BaHUE HHGPOpMAIMK, HEOOXOAUMON Ui 3(PQPEKTUBHOTO BBHIMOJIHEHUS NPOPECCHOHANBHBIX 3ajad,
npohecCHOHAIBHOTO U IMYHOCTHOTO Pa3BUTHSL.
OK 5.Mcnonb30BaTh HHPOPMAIIHOHHO-KOMMYHUKAIITMOHHBIE TEXHOJIOTHH B MPO(ECCHOHATLHON A TEIbHOCTH.
OK 6.Pabotars B KoJUIeKTHBE U KOMaHe, 3(HEKTUBHO OOIIATHCS C KOJIJIETaMU, PyKOBOJICTBOM, TOTPEOUTEIISIMHU.
OK 7.Bpats Ha ce0st OTBETCTBEHHOCTH 32 pa0OTY WICHOB KOMaH bl (TOYMHEHHBIX ), pE3YJbTAT BHITIOTHEHUS 3a/IaHUH.
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OK 8.CamocTOosATENIBHO ONPEeIATh 3a/1a4d MPO(pECCHOHAIBHOTO U IMYHOCTHOTO Pa3BUTHS, 3aHUMAThHCSI CaMOOOPa30BaHNEM, OCO3HAHHO TUTAHUPOBATh
MOBBIIICHUE KBAJTU(UKAIHIH.
OK 9.0pueHTHpoBarbcs B yCIOBUSAX YaCTOW CMEHBI TEXHOJIOTUH B TPO(EeCCHOHAIIBHOM 1eATENbHOCTH

PE3YJIBTATBI OCBOEHMS OBIIIEOBPA3OBATEJILHOM YUYEFHOM JUCIATIIMHBI
Maremarnka: anaredopa, MaTeMaTHYeCKHIl AaHAJIN3, TEOMETPHSL.
Juunocmnote

— c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIMIECTBEHHOW MPAKTHKH, OCHOBAHHOTO

Ha JUAJIOTC KYJIBbTYP, 4 TAKKEC pa3JIMIHbIX (i)OpM 06HIGCTBCHHOFO CO3HAHUA, OCO3HAHNE CBOCTO MECTA B ITOJIMKYJIBTYPHOM MHUPE;

— C(i)OpMI/IpOBaHHOCTB OCHOB CaMOpa3BUTUA U CaMOBOCIIMTaHUA B COOTBETCTBUH C 061116‘16.]10B6‘-ICCKI/IMH OCHHOCTAMU U UACAJIaMU I'paKaaHCKOI0

00111ecTBa; TOTOBHOCTD U CITOCOOHOCTH K CAMOCTOSITEIIbHON, TBOPYECKOM M OTBETCTBEHHOM JIEATETLHOCTH;

— HPABCTBCHHOC CO3HAHUC W NOBCACHUC HA OCHOBC YCBOCHUA 00IIIEYCTIOBEYCCKIX HGHHOCTGﬁ;

— TOTOBHOCTH M CIIOCOOHOCTH K O6pa3OBaHI/IIO, B TOM 4YHUCIJIC CaMOO6paSOBaHI/IIO, Ha IPOTAKCHUHA BCeH KHN3HH, CO3HATCIbHOC OTHOIICHHEC K

HCTIPEPHLIBHOMY O6pa3OBaHI/IIO KaK yCJIOBHIO yCl'[CIJ.IHOfI HpO(bCCCHOHELTIBHOfI n O6H.ICCTB€HHOI>1 JACATCIIBHOCTH,

— IIPUHATUC W PpCaiu3alusid HCHHOCTCﬁ 300POBOTO U 0e30macHoOro o6pa3a JKHU3HU, HOTpe6HOCTL B (1)I/I3I/I‘IGCKOM CaMOCOBCPIICHCTBOBAHHWH,

3aHATUAX CIIOPTUBHO- OSI[OpOBPITCJ'ILHOﬁ ACATCIIbHOCTBIO, HCIPUATUC BPCAHBIX IPUBBIUCK: KYpPCHUS, yHOTpe6JICHI/I$I AJIKOT'0JISA, HAPKOTUKOB;

—_ 6epe>1<Hoe, OTBCTCTBCHHOC N KOMIICTCHTHOC OTHOILICHHEC K (1)I/I3I/I‘IeCKOMy " IICUXOJIOTHYCCKOMY 310POBbIO, KAK CO6CTB€HHOMy, TaK U JPYTI'UX

Hmﬂeﬁ, YMCHHC OKAa3bIBATh IECPBYIO ITOMOIIb;

— OCO3HAHHBIN BBI60p 6yz[ymel71 HpO(beCCI/II/I 1 BO3MOXKHOCTEH pealin3annu COOCTBEHHBIX KH3HEHHBIX IIJIaHOB, OTHOILICHUEC K HpO(i)eCCHOHaHBHOfI

ACATCIIbBHOCTHU KaK BO3MOKHOCTHU Y4aCTH B pCIICHUHU JIMYHBIX, 06H_ICCTB€HHLIX, TOCyaJapCTBCHHBIX, 06II_ICH3.L[I/IOH3J'IBHBIX npo6neM;

— OTBC€TCTBCHHOC OTHOLICHUC K CO3AAHUIO CEMBbH Ha OCHOBC OCO3HAHHOI'O IIPUHATHUA HCHHOCTeﬁ CEMEHHON KH3HU.

Memanpeomemnwie
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— YMCHHE CaMOCTOATCIBHO OHNPCACIATE LHOCJIHU ACATCIBHOCTH W COCTABJIATH IIJIAHbI ACATCIIBHOCTH; CAaMOCTOATCIBHO OCYHICCTBIIATD,

KOHTPOJIHUPOBAaTb M KOPPCKTUPOBATHE ACATCIBHOCTH, HCIIOJIB30BAaTH BCE BO3MOXHBIC PECYPCHI A AOCTHMIKCHUA ITOCTABJICHHBIX ueneﬁ n
pcain3alivu IJIaHOB ACATCIILHOCTHU;

— BBIOMpATh YCIICIIHbIE CTPATETMH B PA3JIMYHBIX CUTyallUsAX; YMEHHE NMPOAYKTUBHO OOLIATHCS M B3aUMOIEHWCTBOBATH B MPOLIECCE COBMECTHOI
JeSITeIbHOCTH, YYUTHIBATh O3HUIIMHU IPYTUX YUACTHUKOB JIEATEIBHOCTH, 3()()EeKTUBHO pa3pemaTh KOH(IUKTEI,
— BJIQJICHUE HABBIKAMM I103HABATEJIbHOM, Y4eOHO-HUCCIIEOBATENbCKOM W MPOEKTHON NeATeNbHOCTH, HAaBBIKAMH pa3pellieHus Mpooiem;

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOAOB PEIICHHsS MPAKTUYECKUX 3aj]lady, MPUMEHEHHUIO Pa3JIMYHBIX METOJ0B
IMO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTCILHOM HHq)OpMaHHOHHO - T03HAaBaTCIILHOM ACATCIBHOCTHU, BJIAJCHHUC HABBIKAMH IIOJTYYCHUSA

HeoOxoquMol MHGOpMAIMK U3 CJIOBapeil pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3NUYHBIX HCTOUHUKAX HHPOpPMAIMH, KPUTHUYECKU
OIICHUBATh ¥ HHTEPIPETUPOBATH MH(POPMAIIHIO, TTOTyUYaeMYI0 U3 PAa3INYHBIX HCTOUHUKOB;

— YMCHHUC HUCIIOJB30BaTh CpCACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOT UM (L[aﬂee - I/IKT) B PCIICHHU KOIHUTHBHBIX,

KOMMYHHUKATUBHBIX W OpPraHU3allUOHHBIX 3ada4d C CO6JIIOI[€HI/I€M Tp660BaHI/II7I OPTOHOMUKH, TCXHUKU 6C3OHaCHOCTI/I, T'MTUCHBI,
pecypcocoepexeHus1, IPaBOBBIX U ITHUYECKUX HOPM, HOpM WH(DOPMAITMOHHON O€30MaCHOCTH;

— YMEHHE ONPEALISITh HA3HAYCHUE W (PYHKIIUHU PAa3IMYHbBIX COIMATBHBIX HHCTUTYTOB;

— YMEHHME CaMOCTOSITEJIbHO OLIEHMBATh U IIPUHUMATh PELICHUS, ONPEACIAIONINE CTPATErUIO MIOBEACHUS, C YUYETOM I'PAXKJAHCKUX U HPAaBCTBEHHBIX
IIEHHOCTEH;

— BJIAJICHUE SI3BIKOBBIMU CPEIACTBAMMU - YMEHHUE SICHO, JIOTUYHO M TOYHO M3JaraTb CBOKO TOYKY 3PEHUs, MUCIIOJIB30BATH AJCKBATHBIE S3BIKOBBIE
CPEACTBA;

— BJIaJICHUE HABBIKAMH TMO3HABATEIbHOU pedIeKcHH KaK OCO3HAHUS COBEPIIAEMbBIX JACUCTBHUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3yIbTaTOB U

OCHOBaHHfI, rpaHull CBOCTO 3HAHWUA U HEC3HAHUA, HOBBIX MMO3HABATCIIbHBIX 3a1a4 U CPCACTB UX NOCTUIKCHUS

Ilpeomemnuwie
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— C(bOpMHpOBaHHOCTB HpeHCTaBHeHI/II\/’I O MAareMaTuke Kak 4acCTu MHpOBOfI KYJIbTYPBlI U O MECTC MAaTCMAaTHUKU B COBpeMeHHOI\/’I OUBUIN3allUHU, O
CIIoco0ax OmMUCaHHsI Ha MAaTEMATHYECKOM SI3BIKE SBJICHUM P€aIbHOIr0 MHpAa,

— C(bOpMHpOBaHHOCTB HpC}ICTaBHGHI/Iﬁ 0 MaTeMaTHYCCKUX IMOHATHUAX KaK O BAXKHCHIITNX MaTeMaTHICCKHX MOACIAX, ITO3BOJIAIOIIHUX OIMHMCBHIBATH U
HU3ydaThb pa3HbIC IMPONLECCHI U ABJICHUA; TIOHUMAaHUEC BO3SMOXHOCTH aKCUOMAaTHYECKOI'0 MMOCTPOCHUA MaTEMATHYCCKUX Teopnﬁ;

— BJIAACHHUEC MCTOJaMH OOKA3aTCJIbCTB W aJITOPUTMOB PEIICHHA, YMCHHC HX IMMPUMCHATH, NPOBOAWUTH JOKA3aTCIbHBIC PACCYXIACHUSA B XOAC
peIICHUA 3a1a4,

— BJIQACHUEC CTAaHAAPTHBIMH IpUCMaMMU PCEHICHUA PalUOHAJIBHBIX W HpPpalUMOHAJIBHBIX, IMOKA3aTCJIbHBLIX, CTCIICHHBIX, TPHUIOHOMCTPHUYCCKUX

YPaBHEHHII M HEPABEHCTB, UX CHUCTEM; HCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX NPOTrpaMM, B TOM YHUCIE JJIA IOUCKA IIyTH PEIICHUS U
WJUTFOCTPALUU PELICHUs YPAaBHEHUN U HEPaBEHCTB;

— C(I)OpMI/IpOBElHHOCTL HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX MNOHATHAX, UACAX U METOAAX MATEMATUYCCKOI'O aHaJInu3a,

— BJIQACHWEC OCHOBHBIMU MOHATUAMH O INIOCKUX U MPOCTPAHCTBCHHBIX '’COMECTPUICCKUX q)HpraX, HUX OCHOBHBIX CBOI‘/IICTBaX; C(bOpMI/IpOBaHHOCTB

YMEHMsI pacro3HaBaTb Ha uepTekaxX, MOAENSAX U B pEaTbHOM MHpE TreoMeTpuueckue (Uryphl; MPUMEHEHUE HW3YYEHHBIX CBOWCTB
reoMeTpudeckux GUryp u GopMys I perieHusi TeOMETPHUSCKIX 3a7a4 U 3a/1a4 ¢ TPAKTHYECKUM COJIEPIKaHUEM;

— C(I)OpMI/IpOBElHHOCTL Hpe,[[CTaBJ'IeHI/Iﬁ 0 mponeccax M sBJICHUAX, UMCIOIIUX BCpOHTHOCTHHfI XapaKkTep, 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B

peasibHOM Mupe, 00 OCHOBHBIX HMOHATHSX JJIEMEHTAPHON TEOPHM BEPOSTHOCTEH; YMEHHMI HAaXOJUTh U OILICHWBATh BEPOSTHOCTU HACTYIUICHUS
COOBITH B MPOCTEUIINX MPAKTUUYECKUX CUTYALUSIX M OCHOBHBIE XapaKTEPUCTUKHU CIIyYaliHbIX BEIUYMH;

— BJIAACHWEC HaBbIKaMHW UCIIOJIB30BAHHA I'OTOBBIX KOMIIBIOTCPHBIX IMPOrpaMm IpU pCHICHUHA 3aJ1ad.

— C(pOpMI/IpOBaHHOCTL HpeI[CTaBJ'ICHI/Iﬁ 0 HCO6XOI[I/IMOCTI/I A0Ka3aTCJIbCTB IIPpH 000CHOBAaHMHM MaTEMaTHUYCCKUX y'TBep)K,ZleHI/Iﬁ H pOJIK AKCUOMATUKHU

B IIPOBEACHUU JICIyKTUBHBIX PACCYyKICHUH;

— C(pOpMI/IpOBaHHOCTL MOHATUMHOIO arrapara 1mo OCHOBHBIM pa3fcjiaM KypCa MAaTCMaTHUKU, 3HAaHUII OCHOBHBIX TCOPECM, (I)OpMy'J'I U YMCHHUA UX

NPUMCHATH; YMCHUA JOKA3BIBATH TCOPEMbBI U HAXOAUTh HECTAHAAPTHBIC CITIOCOOBI pCLICHUS 3a/1a4;
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— c(hOpMUPOBAHHOCTh YMEHHUH MOJEIMPOBATh pPEAJIbHbIE CHUTYallUM, HCCIENOBATh IMOCTPOEHHBIE MOENU, WHTEPIPETHPOBATh MOTYUYEHHBIN
pe3yJIbTarT;
— c(hOpMUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHATHSAX MAaTEMATHYECKOTO aHAJIM3a U UX CBOMCTBAX, BJIaJIEHUE YMEHHUEM XapaKTepU30BaTh

IIOBCACHUC q)YHKHHfI, HCIIOJIB30BAHUC IMMOJTYYCHHBIX 3HAHUI IJI OIMMCAaHUA U aHaJIn3a p€ajlbHbIX 3aBPICPIMOCTCf/'I;

— BJIAACHUEC YMCHUSAMU COCTABJICHUA BCPOATHOCTHBIX Moneneﬁ IO YCJIOBHUIO 3aJa4i U BBIYUCIICHUSA BEPOATHOCTH HACTYIIJICHUA CO6I)ITI/II\/’I, B TOM

yHclie ¢ MpUMeHeHueM (GopMyl KOMOMHATOPUKM W OCHOBHBIX TEOPEM TEOpPUHU BEPOSITHOCTEH; MCCIIEAOBAaHUS CIy4YalHBIX BEJIUYHMH IO HX
pacnpeeseHuIo.

3.2. MexaHM3MBbl JOCTHKeHHUsI Pe3y/bTaTOB OCBOCHHS 001e00pa3oBaTe/IbHON JUCHHUILVIMHBI C Y4eTOM NPO(ecCHOHAJIBbHOI HANPABJICHHOCTH
OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMBbl

B coorBercTBHU c0 PI'OC COO n ®I'OC CII10 ocHoBHBbIMHM MoAX0AaMHU B npenoaasanun O/l siasilorest:

1. CucteMHO-IeSTeNIbHOCTHBINA MOAXO0A — 3TO MHTErpallisi CUCTEMHOTO U JIeATEIbHOCTHOTO MOJIXO/0B, T/€ Lieb, METOJUKA O0YUEHHSI ONIPEEIISIIOTCS C
MO3ULUI CUCTEMHOTO ITOIX0/1a, a IEATENBHOCTHBIN MTOIXO PACCMAaTPUBAETCA KAK HHCTPYMEHT TOCTH)KCHHUS LIENH.

2. KoMneTeHTHOCTHBIM MOAXOA — 3TO MPUOPUTETHAsI OpUEHTALUS 00pa30BaHUs HA €r0 pe3ynbTaThl: (POpMUPOBaAHHE HEOOXOAUMBIX OOIIEKYIBTYPHBIX U
po¢eCCHOHAIBHBIX KOMIIETEHIIUN, CaMOOIIpeieNIeHHEe, COLMAIN3alUI0, pa3BUTHE WHANBUIYAIbHOCTH U CAMOAKTyaJIN3alUIoO.

Ha ocHOBe yka3aHHBIX IOAXOA0B OpPraHU3YyeTCs:

1) dopmupoBanue OK yepes mocTaHOBKY NPAaKTUUYECKHX 3a/1a4 U KEHCOB.

2) popmuposanue 1K, cBs3aHHBIX ¢ (popMHUpOBaHUE MPO(PECCHOHATHLHOTO CIOBaps CIIEIUAINCTA, C (POPMHUPOBAHNE HABBIKOB MUCHbMEHHOM M yCTHOU
kommyHHKauu. [loatomy nipu GpopmupoBanuu [1K, cBsizaHHBIX ¢ TPOPECCUOHATBLHOMN NEITEIbHOCTHIO, BEACHHEM MPO(HECCHOHAIBHON JOKYMEHTAITU!
BaXHO OPraHM30BaTh IKCKYpPCUU B YUYEOHBIX, Y4eOHO-IPOU3BOJCTBEHHBIX J1a0OpATOPHSIX, MACTEPCKHX, Y4€OHO-OMBITHBIX XO3SMCTBaX, Y4EOHBIX
MOJIMTOHAX M HHBIX CTPYKTYPHBIX IOJPA3JeIEHUSIX OO0pa30BaTeNbHOM OpraHu3aliM, a TakXKe B CIEUUAIbHO OOOPYIOBAaHHBIX IOMELICHUAX
NpOGWIBHBIX OpraHU3aLUN C LEIbI0 HAOIIOACHMS, M3Y4YEHUS OCHOB KOMMYHHUKAIMM, MOIOJHEHUS MPO(EeCCHOHANIBHOro ciioBaps. Takke MOXKHO
HCIOJIBb30BaTh MPOOJIEMHO-OPUEHTUPOBAHHBIE KEHChl HA OCHOBE pEeabHbIX CUTyalMi W3 NMpo(hecCHOHATbHOMN IeATeIbHOCTH, IPOBOAUTE JIENIOBbIE U
MMUTALMOHHBIE UTPBI C AHAJM30M PEUr YYaCTHUKOB 00pa30BaTeIbHOTO Mpolecca.
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3.4. O0ocHoBaHUE TNPUMEHEHHS] TEXHOJIOTHIi JUCTAHIHMOHHOTO W JJIEKTPOHHOTIO O0yYeHHs] JIsl ONpeIeIeHHBIX JJIEMEHTOB COdEpPKAHUSA
001eo0pa3oBare/ibHOI AUCHUILIMHBI MaTemaTuka

udppoBbIe HHCTPYMEHTHI

IIpumenenne HUPPOBHIX HHCTPYMEHTOB JIJISl IOCTHKEHUS Pe3yJIbTATOB 0011€00pa30BaTeIbHOM THCIUIINHbBI

Power Point

[ToaroroBka k mpakTu
eckuM 3anatusm 1o OJ1. [{ns npoBeneHus 3aHATUN UCTIONIB3YIOTCS IIPE3EHTALIUN

Buneopmibsm

[TpumeHsieTcs Kak WILTIOCTPAaTHBHBIN MaTepHall pU H3y4eHUH TeM - Ha margopme You Tube

DJIEKTpOHHAs Mo4Ta

CeteBoil pecypc, HCIIOJIB3yeMbId I KOMMYHHKAIMM ¢ oOy4aromuMmucs. Kpome Toro, mpuMeHsieTCs s
OCYIIECTBIICHUSI KOHTPOJISl y4eOHO
0 mporiecca (Tepenucka: OTBEThI Ha TEKYIIHE BOMPOCHI, TPOBEPKa AOMAIIHUX 3aJaHUN 00yUarOIIIXCs)

Ckaiin

HeobOxomumoe KOHCYIBTUPOBAHUE IO >KETAHWIO OOYYalolIerocss B MPEAIBEPHH CIAAYM SK3aMEeHa MO JUCIHILTHHE
«MaremaTtuka»

[Touckorsrit Angexc/Google

[Tomoraer opraHuM30BaTh CaMOCTOSITEIBHYIO PabOTy OOyYarolIuXcs MpW IMOATOTOBKE K 3aHATHSAM, O0OCCIeurBasi UM
JI0CTyn K HMH(OPMAalMOHHBIM BeO-pecypcaMm IO H3y4aeMbIM TeMaM. Takke peKOMEeHAyeTcsi B KauecTBe y4eOHOM
1aTGOpPMBI «IIEPEBEPHYTOr0» 00yUeHUs (JOMONHUTENbHBIN HCTOYHUK MH(MOPMALIUU ATl OCMBICIICHUS H3T0KEHHBIX
HA JICKIMSIX aCTIEKTOB JTUTEpaT

PHOTO pa3BUTHsI 00yUarOIIUXCS)

Dait1000MEHHUK
(AHnexc-auck)

Wcnonwsyercst s oOMeHa Qaitnamu pasHbiX (HoOpMaToB (TEKCTaMHU, MPE3CHTAMSIMH) MEXKIY TpernogaBareiieM U
oOy4arormmmMucst (Kak pe3epBHBIN KaHAJ CBSI3U MTPH BOSHUKHOBEHUHU IIPOOJIEM Ha I1aT(opMe CUCTEMBI JUCTAHI
onnoro ooyuenus (C1O) Moodle)

MoGubHOE TPUIIOKEHHE

Hcnons3yercs npunoxenue WhatsApp, KOTopoe Mo3BOJISICT MOJAEPKUBATH KOMMYHHUKAIUIO C O0yYarOIIUMHUCS KaK
Ha 3aHATUAX (MOXKHO OTIPABISATh MHTEPECHBIM KOHTEHT), TaK M BHE HX (pelaTh BO3HMKAIOIIME HpPOOJIEMBbI, B
OCHOBHOM Opra

M3aIMOHHOTO XapaKTepa)

ConmanpHas CeTh

Hcnonssyercs «Facebook» 11 KOMMyHUKAIMK ¢ 00y4JarOMIMMUCS
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TexHomornn  2nexkTpoHHOM | Mcnonb3yercs B
UACHTU(PUKAIIMYI JTUYHOCTH | poliecce MPOBEEeHUS IK3aMeHa B OHJIaH-peXUMe

Hutepner Bemeit Hcnonb3yro
Csl QMIEKTPOHHAS JTOCKA JUIsS TIpe3eHTaIlNi; MOOUIbHBIE TenedoHbl, 00ecIeynBalOT HHTEPHET-10cTyN B cuctemy CJ1O
Moodle, Teams, WhatsApp u 1p. cepBucoB

Juctanunonnoe obOydenue (J1O) obecmeunBaeTcsi MPUMEHEHHWEM COBOKYITHOCTH OOpa30BaTENbHBIX TEXHOJOTHHA, TPH KOTOPBIX B3aMMOJCHCTBUE
00y4YaroIIerocst M MperoiaBaressl OCYIIECTRISIETCS HE3aBUCMMO OT MECTa UX HAXOKICHUS M PacCHpeeiCHHs BO BpEMEHH Ha OCHOBE IEIarorn4ecKu
OpPraHU30BAaHHBIX WH(OPMAIMOHHBIX TEXHOJIOTH, MPEXKIE BCEr0 C HCIMOIB30BAHHUEM CPEACTB TeIeKOMMYHHUKAMU. OCHOBHBIMH JHCTAHIIMOHHBIMU
o0pa3oBaTeIbHBIMU TEXHOJIOTUSAMU B Poccuu SIBISIOTCS: KEHCOBAsi TEXHOJIOTHsI, UHTEPHET-TEXHONIOTHS, TEIEKOMMYHHUKAITMOHHAS TEXHOJIOTHSI.

1.4. PexoMeHn1yeMoe KOJIMYeCTBO YACOB HA OCBOeHMe padoyeill MporpaMMbl y4eOHOH TUCHHUIINHBI:

MaKCHUMaJIbHOW yueOHOM Harpy3ku oOydaromierocsi 340 dac, B TOM 4uciie: 00s13aTeIbHOM ayIuTOpPHON yueOHOUM Harpy3ku oOyuatomerocst 340 gaca,
MpaKTUYECKUX 3aHsATUH -274 daca. [ludpepenunponannsiii 3auet ( Icemectp) -2 vaca, sx3amen (Il cemectp) -2 gaca.

B nmporpamMmMe KypcuBOM BbIJI€JICH MaTepual, KOTOPIM OTBOAUTCS Ha CAMOCTOSITEIbHOE U3yUeHUE CTYACHTAMU U IIPU U3YYECHUU yUeOHON AUCIMITITUHBI
«Maremarrka» KOHTPOJIO HE MOJJICKHUT.

JUist TeKyIero KOHTpPOJIsi 3HaHUH CTYICHTOB MCIIOIb3YIOTCS MHIMBUAYAIbHBIA U (PPOHTATBHBIN OMPOCH], MMCBbMEHHOE U KOMIIBIOTEPHOE TECTUPOBAHHE,
MAaTCMaTU4CCKUC NHUKTAHTBI, KOHTPOJIbHAA pa60Ta. HpOMe)KYTO‘-IHaJI arrecranus 1o AOUCHUIUIMHE HPOBOAHUTCA B IIEPBOM CEMCCTPC
—nudepeHInpPOBaHHBIN 3a4€T, BO BTOPOM CEMECTpe B POpMe IK3aMEHa.
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2. CTPYKTYPA U COJIEPXKAHUE YUYEFHOW JUCIUTLIMHBI
2.1. O6bem y4eOHOI TUCHUILIHHBI M BU/IbI y4eOHOH padoThl

O0LeM yacoB

Bupa yueOHoii padoTsl

MakcumasbHas ydyeOHasi Harpy3ka (Bcero) 340

Oo0s3arenbHas aylMTOPHAsA y4eOHas Harpy3Ka (Bcero) 336

B TOM 4YHUCJIC:

MIPAKTHYECKHE 3aHATHSI U KOHTPOJIbHBIE PabOThI 274

CamocTosiTesibHasi padoTa o0y4aroierocsi (Bcero) -

B TOM 4YHUCJIC:

HroroBasi arrectaunusi B popme —auddepenuupoantoro 3adera (1 cemectp), sk3ameHa (2
CeMecCTp)
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Paznen 4. KoHTPOJIb U OLI€eHKA Pe3yJIbTATOB OCBOCHUA 0011€00PA30BaTEIbHON I CIHUILJIMHBI ¢ Y4€TOM
npo¢ecCHOHAIBHON HANIPABJIECHHOCTH OCHOBHOM 00pa30BaTe/IbHOM MPOrPAMMbI CPEIHEro

NMpodecCHOHATLHOTO 00Pa30BAHUS

4.1. OObeKTbI KOHTPOJHA MO 00HEeo0pa30BaTEJbHON JAUCHMIVIMHE ¢ Y4yeToM MNpPodecCHOHAJIbHOI HANPaBJEHHOCTH OCHOBHOM
00pa3oBaTe/ibHOI NPOrPaMMbI CpeIHero NpodeccuoHaJIbHOr0 06Pa30BaHNs

HaumenoBanue pasiejioB u

Conmepxanue ydeOHOro Marepuana, JabopaTOpHbIE paboTel H

O0LeM yacoB

YpoBeHb 0CBOEHUS

TemM MPAaKTHUECKHE 3aHATHS, caMocTosTeNnbHas paboTa oOydarommxcs | (ayiuTopHas/ 1-03HaKOMUTEJIBH
(OOBEKT KOHTPOJIS) NMPaKTH4YecKue) | bl
2-penpoayKTHBHBI
i
3-npoayKTUBHBII
Paznes 1. IloBropenue kypca | [[eiicTBUST HaJ MOJOXKHUTEIBHBIMA W OTpPUUATEIbHBIMU yuciamu, | 20/8/12
MaTeMaTHKH OCHOBHO# | OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSMHU.
LIKOJIBI JeiicTBus co cTeneHsMu, GOpMyIbl COKPAIIEHHOTO YMHOKEHUS.
Lenpie 1 panMoOHANTBHBIE BRIPAKEHUS; BCE apU(DMETUICCKUE ICUCTBUS C 2
IPOOSIMH;
bopMyibl  COKpPALIEHHOIO YMHOMKEHUS; ILeNble, paluOHaJIbHBIE, 3
KBaJIpaTHbIE U MPOCTEHIIINE HPPALIMOHAIIbHbBIE YPABHEHHUS,
pa3InyYHbIe METO/IbI PEIICHUSI YPaBHEHU N 3
Kontponbnas padora Nel
MOAMEIbH m
Pewenue 3aoau, ynpasxcnenuii
Paznen 2. [eiictBuTenbHble | HarypanbHble, 1enble 4Yuciaa, NPU3HAKK ACIUMOCTH, mpocTthie u | 12/2/10 2

qyucjia

COCTaBHBIE YHCIA, TEOpeMa O JEJIEHHUH C OCTaTKOM, OCHOBHAs Teopema
apu(pMeTHKH
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Pammonansnoe YUCIIO, MepuoI, nepuoanYecKas IpoOb,
YUCTO-TIEPUOINYECKAs], CMEIIIAHHO-TIEPUOUYECKast

ITorsTne wmHOXecTBa. Bumbl, crmocoObl 3amanums. JlelicTBus Haf
MHOKEeCTBaMH

I[eﬁCTBHTeHBHLIe qucia, 4vuciioBas npsAMasa, YUCIOBbIC HCPABCHCTBA,
YHUCJIOBBIC MPOMCIKYTKH, aAKCMOMATHUKaA JEHCTBUTEIILHBIX YHCEN

Mopynb 4nciia, CBOMCTBO MOAYJIEN, HEPABEHCTBA, COACPKAIINE MOTYJIb,
OKPECTHOCTH TOYKHU

HpparmoHanbHble 4YHCIa, OCCKOHEYHAs JCCATHUYHAS TEPHOINYCCKas
JIpo0b

I[GI[YKTI/IBHHﬁ n PIHI[yKTPIBHBIfI MCTOHA PpacCCyXICHHA, TIOJIHAsA H
HCIOJIHAA MHAYKIHWA, TPUHIAIL MaTeMaTHYeCKOM HHAYKOUN

Kontponbnas padora Ne2

Camocmoamenvuaa paboma
Pewenue oomawnen konmponvHoti pabomol

«IIpeobpazosariue YUCI08bIX BLIPAIHCCHUIL. »
Cocmaenenue cxemvl «Buowl uuceny.
Teopus pacwupenus nOHAMUSA YUCIA.

Pazgen 3. VYpaBHeHus wu
HepaBeHCTBA. Cucrembl
YPaBHEeHHI1 1 HEPABEHCTB

10/2/8

PABHOCWJIBHOCTh YPaBHEHHH, CIEIACTBUE YpaBHEHHUH, IOCTOPOHHHUE
KOpHM, TeopeMa O paBHOCWIBHOCTH, IpeoOpa3oBaHUE JaHHOIO
ypaBHEHHsT B YpaBHEHHUE-CIEJCTBHE,  paclIMpeHue  o0jacTu
OIpezieIeHus, IPOBEPKA KOPHEH, IOTEPsl KOPHEN;

3aMeHa ypaBHEHHsI, METOJl pa3JIOKEHUSI HA MHOXXUTEIH, METO]] BBEJICHHS
HOBO# MepeMeHHOH, (PyHKIIMOHAIbHO-TpadUIeCKUIA METO;
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CUCTEMa YPAaBHEHUH, PEILICHUE CHUCTEMbl YPaBHEHUN, PaBHOCHWJIbHbBIC
CHUCTEMBI, METOZBI PEIICHUS] CUCTEM YPAaBHEHU;

CHUCTEMa YpaBHEHWMH, PEIICHUE CHUCTEMBbl YPaBHEHHW, PaBHOCHIIbHbBIC
CUCTEMBI, METOIbI PELICHUS CUCTEM YPaBHCHU;

Ipakxmuueckue pabomol.

3aoauu na cocmasnenue cucmem ypagHeHull.

Koumponvnan paboma Ne3
«3adauu Ha cocmaeénenue cucmem ypasHenuu. Pewenue ypasHeHull,
KOPHU YPABHEHULL »

Camocmoamenvnas paboma
Pewenue 3a0au: «llpumenenue Cl0M#CHbIX NPOYEHMOB 8 IKOHOMUUECKUX

pacuemaxy

Pewenue 3a0au: «Ypaenenus u nepasencmea. Cucmemvl ypagHenul u
HepageHcma

Jloxnaowi:

- «Hcmopust wucnay

- «Komnnekcuvie wuciay

Koumponovnas paboma Ne3

Paznen 4. ®yHkuum U MX
CBOliCTBA

14/4/10

Onpenenenue, GopMysabl 331aHUS N-YJIEHA, CyMMa

Omnpenenenue, GopMyibl 3aaHKsI N-4jeHa, CyMMa

Omnpenenenue, GopMyibl 3aJjaHKsI N-4JeHa, CyMMa.
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Oynkuuu. OO6nacTb OmpeneneHuss ¥ MHOXKECTBO 3HaueHHWid. [paduk
¢ynkun. CBoiicTBa (PyHKIMIA: MOHOTOHHOCTD, YE€THOCTh M HEYETHOCTH,
NEePUOJNYHOCTh, OTPAaHHYEHHOCTh

[IpomexxyTku Bo3pacTaHus U YObIBaHUS, HAuOOJbIIee M HaMMEHbIIEE
3HA4YEHHUs, TOUKHU dKCTpeMyMa (JIOKaJIbHOTO MaKCUMyMa U MUHUMYMa).

Bremyknocts ¢pynkuuu. ['padudeckas uaTepnperarus.

OyHKIMS, HE3aBUCHMAas W 3aBUCHMasl IMepeMeHHas, o0JacTh
OTpe/ieNiecHusT W MHOXKECTBO 3HaueHWH (YHKITUH, KyCOYHO-3aJIaHHas
byHKIUS

Croco6bl  3amanust  (yHKIMH, rpaduk (YHKUMH, aHATUTUYECKHH,
rpaduveckuii, TaOJINYHBIHN, CIIOBECHBIN

Bospacratoniast u yObIBaroias Ha MHOXXECTBE, MOHOTOHHAsI (DyHKIIHS,
WCCIICIOBAaHWE HAa MOHOTOHHOCTBH, OTPAaHWYEHHAs CHU3Y M CBEPXy Ha
MHOXKECTBE, OrpaHWYeHHas (yHKIUS, HauMEHblee Haubosblee
3Ha4YCHHE Ha MHOXKECTBE, HETIPEPhIBHAS (DYHKIIHS, BBITYKJIAs BBEPX HIIH
BHU3, SJIEMEHTapHbIC (DYHKITIH.

[Toctpoenue rpadukoB GyHKIMH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

[Tepuon pyHkImMH, nepuoanyecKas PyHKIHs, OCHOBHOW NEPUO/I.

OO6patHas QyHKLIMA, 00paTUMOCTh GYHKIIMH

[IpeobpazoBanusi rpaduKoB: MapajuleTIbHBI MEPEHOC, CHUMMETPHS
OTHOCHUTEJIBHO OCEW KOOPAMHAT M CUMMETpPHUS OTHOCHTEIBHO Haudaia
KOOpPAMHAT, CAMMETPHSI OTHOCUTEIIBHO TPSIMOHU, PACTSDKEHHE M CKATHE
BJI0JIb OCEH KOOPJMHAT.

WIN| NN

Ilpakmuueckas paboma

Ilocmpoenue u npeobpazosanue epaghukos yHKyuil

Konmponvnasa paooma Ne 4
«Ceoticmea ynrxyuuy
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mMoAmeIbH ma:
Coobwenusa: Yucnosvie nocredosamenvhocmu. 1Ieomempuyeckas u
apugpmemuyeckas npocpeccusi.

Mamemamuueckue 20106010MKU.

Pewenue 3a0au u npakmuueckux 3a0anutl.

Pa3zgen S. CreneHn M KOpHH.
Crenennble QyHKIUHA

24/4/20

KOPCHb n-i CTEIEeHU U3 HCOTPULATCIIBHOI'O 4YHCJia, U3BJICUCHUC KOPH:,
MOAKOPCHHOC BBIPAXKCHUEC, ITOKA3ATCIIb KOPH, paauKal

——n
byHKIMS Y= \/; , rpaduk, CBOICTBa GbyHKIMH,
T depeHIUpyeMOCTh QyHKIIUH

KOPEHb N-i CTENEeHU U3 MPOU3BEJCHUS, YACTHOTO, CTEIICHHU, KOPHS

UPPALMOHAIIBHBIE  BBIPAKECHHs, BBIHECEHHE MHOXUTEISA 3a 3HAaK
pajnuKana, BHECEHHE MHOXKHUTENS 1OJ] 3HAK pajuKaa, Impeodpa3oBaHue
BBIPAKEHUN

UPPALMOHAIIBHBIE  BBIPAKCHUS, BBIHECCHME MHOXKHTEIS 3a 3HAK
pajnukana, BHECEHHUE MHOKHUTENS MOJ 3HaK pajaukana, npeoOpa3oBaHHE
BBIPAKEHUU

CTENEHb C JIIOOBIM IIE€JIOYMCIICHHBIM TOKa3aTelieM, CBOIMCTBA CTETEHH,
UPPALMOHAIIBHBIE BBIPAXKECHUS, METOABl PELICHUS HPPALUOHAIbHBIX
BBIPKEHUH € TIOMOIIBIO POPMYIT COKPAICHHOTO YMHOXCHHUS

cTeneHHble (QYHKIMW, CBOMCTBA (QyHKIMH H TpaduK CTEICHHOU
byHKITUN

KOpPEeHb N-i CTENEeHW W3 4YHCia, U3BJICUCHHE KOPHA N-i CTENeHU U3
qucia, OCHOBHAs TeopeMa anreOpbl, KyOMYecKue ypaBHEHUs
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OCHOBHBIC ONPEACICHHS, TEOpeMbl, (OPMYJbI, CBOHCTBA U METOJbI
npeoOpa3oBaHUl BEIPAKCHUI

OCHOBHBIE OIpPEJENICHUs, TEOpPeMbl, (OPMYIbI, CBONCTBA U METObI
npeoOpa3oBaHU BEIPAKCHUI

VnpomeHue 6blpa9fC€HulZ «Cmenenw ¢ OelicmeumenbHbviM NOKA3ameniemy

Ilpeobpazosanue svipadicenuil, cooepocawux paouxanvl. Buecenue
MHOdcumens noo 3HaK paouxkaa.

prauuonaﬂbele YPAa6HERUA

Konmponvnasn paboma Ne 5
«Cmenennvle ¢pynkyuu. Pewenue uppayuuonanoHvix ypagHeHutl. »

Pa3gen 6. Akcuombl
CTepeoMeTPHUM U UX
CJIeICTBHSA

16/2/14

IToHsTHE 00 AaKCHOMATHYECKOM IMOCTPOCHHUU CTCPCOMCTPHU. CJ'IG,I[CTBI/IH
N3 aKCMOM

[TonsiTrie 06 aKCHOMAaTUYECKOM IMOCTPOCHUU CTEPEOMETPHH.

Ipakmuuyeckue pabomui

H6K0m0pbl€ Cedcmeus U3 aKkCuom

Pewenue 3a0au na NpUMEHEeHUEe aKCuom cmepeomempuu U Ux crneocmeuit

Camocmoamenvnan paooma:
T'eomempus 6okpye Hac.

Pewenue 3a0au.
Tlocmpoenue 83auMHO20 PACNONONCEHUSL DNEMEHMO8 8 NPOCMPAHCIEE.
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Pasnen 7. Iloka3arenbHast U
Jorapupmuyeckass QyHKIUHHA

44/4/40

ImoxKasareJibHas1 (1)YHKHI/I5[, CTCIICHb C IMPOU3BOJIBHBIM }IeﬁCTBI/ITeHBHBIM
MoKasarejeM, CBOWCTBA TOKa3zaTeabHOW (yHKIMH, Tpadhuk (PyHKIUH,
CUMMETpPHsI OTHOCHTEIBHO OCH OPJMHAT, SKCIIOHEHTA, TOPU30OHTAIbHAS
ACUMINTOTA, CTeNeHHas! (PYHKIIUS

Ipakxmuueckue pabomui

noka3aTelibHOe ypaBHEHHE, (YHKIMOHAIbHO-TpaUUECKuii METO[,
METOJl YPaBHHBAHHUSI TOKA3aTeNel, METO/ BBEICHUSI HOBOM MepeMEHHOM

MOKAa3aTCJIbHbBIC  HCPABCHCTBA, MCTOAbI PCHICHUA IMOKA3aTCIIbHBIX
HCPABCHCTB, PABHOCUJILHBIC HCPABCHCTBA

Jlorapugm gncna. OCHOBHOE JIOTapu(pMUUECKOE TOXKIECTBO.
norapudmM, OCHOBaHHME Jorapudma, HPpPAUOHAIBHOE  YHUCIIO,
JorapupMUpPOBAHUE, TECATHUHBIN JIorapudm

CgoiictBa norapupmos, iorapudm npou3BeIeHus, J0rapupm 4acTHOTO,
Jorapudm crenenu, torapudmupoanue. [IpeodpazoBanus BeIpaXeHU,
BKJIIOYAIONIMX apU(METUYECKHE OIlepalud, a TakXkKe OIepaluu
BO3BENICHUS B CTETICHD U JIOTapU(MUPOBAHUSI.

JlecsaTuuHpli W HaTypalbHbIH Jorapudmel, umcio e. CBoiicTBa
JNECATUYHBIX W HATypalbHBIX Jorapu(mos, jorapudpm MpoU3BEICHMUS,
jorapudm 4acTHOTO, TIOTapu(M CTENeHH, JIoTapupMUpOBaHUE

bynxmus VT log, x , JorapuMmuueckas  KpuBas, CBOICTBa
Jorapupmudeckort GyHKIUH, rpaduk GyHKIUU
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Jorapu(pMHUUECKOe YpaBHEHHE, MOTEHIMPOBAHUE, PABHOCHIIbHBIC
JorapupMUUEcKue ypaBHEHHS, (PyHKIIMOHAIBLHO-TpapUUeCKUid METO,
METOJl TOTCHIIUPOBAHUS, METOJ BBEJCHHS HOBOH IEPEeMEHHOW, METO]
norapu(GMUpPOBAHUS.

JlorapumMuyeckoe HepaBEHCTBO, PaBHOCHIbHBIE JOrapupMuyecKue
HEPABEHCTBA, METO/IBI PEUICHHSI TOTapHU(PMUUIECKUX HEPABCHCTB

Tokazamenvhuvle ypasnenus. OYHKYUOHATLHO-2PADUYECKULL MEMOO.

Obwue memoovl peuileHuss NOKA3AMENTbHLIX YPAGHEHUI.

Jloeapugpmuueckasn ¢hynxyus, ee ceoticmsea u epagux

Memoo nozapugpmuposatius

Konmponvnas paboma Neb
«lloxazamenvnas @ynKkyus, nokazameibHvie YPaAGHEHUs»

WRIN|IN| NN

Konmponvnaa paboma Ne7
«Jlocapugmuueckasn gynkyusa. Jlocapugmuueckue ypagnenus »
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MOoAmenbH ma:
Coobwenusi:

3anumamenvhoie 3a0aqu.

Pewenue noxazamenvHvix  ypaeHeHuil, npuemvl NpPeoOPA30BAHUA,

MemoObl peueHus.

Paszsumue uoeu noecapugpmos 0o bropee.

Tabnuyvr Henepa, bropze, bpaoucca.

O cuemmnoti noeapughmuneckoll uHelike

Tabnuywl n102apugmos.

Homawnss koumponvHas paboma.

I'paguueckoe pewenue ypasHenuil.

Pewenue 3adau u npeobpasosanue 102apudmuyeckux u nOKA3amenbHbIxX
BbIPANHCEHU.

Paboma co cnpasounviv mamepuanom, yueOHUKOM, JLEKYUOHHBIM

Mamepuaiom.

Ilpeobpaszosanus  evipadicenutl,  SKIOHAOWUX  apupmemuyeckue
onepayuu, a makdxice onepayuu  8036e0eHuUsi 8 CMmeneHb U

Jl02apumMuposanus.
JAu¢pepeHuupoBaHHbII 2
3a4er
Paznen 8. IlapasuiesbHOCTH 22/2/20

NPAMBIX U IIOCKOCTEl

BzaumMHoOe pacnonoxeHue npsMbIX B NpocTpaHcTBe. llapamienbHbie
MpsIMbIE, CBOMCTBO NMapasUIEIbHbIX MPSIMBbIX

[TapamienpHOCTP TPSIMOM M IUIOCKOCTH, MPU3HAK MapajuIeIbHOCTH
MPSIMON U TIOCKOCTH

HpI/ISHaK napajiIeJIbHOCTU HpHMOﬁ " IJIIOCKOCTH, UX CBOMCTBaA
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OrmpezienieHre U NMpPU3HAK CKPELIMBAIOIIMXCS MPsIMBbIX. Pacro3naBars Ha
YepTeXKAX U MOJIEIIAX CKPEIIUBAOIIMECS NIPSMBIE

Yron mexnay AByMs PSIMBIMU

3aaur Ha HAXOXKJIEHUE YIJIa MKy JBYMS MPSIMBIMHU.
[lepecekaromuecsi, napauleIbHble W CKpEUIMBAIOIIMECS MpsSMBbIE.
[TapannenbHOCTH IPSAMOM U MIIOCKOCTH.

33.,[[3‘11/1 Ha NPpUMCHCHHC MMAPAJUICIIbBHOCTH B IIPOCTPAHCTBC.

[TapannenpHocTh  mockocTed. [lpu3Hak mapamiaenbHOCTH — JABYX
IJIOCKOCTEN

CaolicTBa napasuieabHbIX MIIOCKOCTEN

Terpasnp, mapamnenenunen (BepmuHbl, pedpa, rpanu). M3obpaxeHue
TETpa’Ipa U Mapajuiesenunea Ha TUIOCKOCTH

[TapannenbHoe MPOEKTUPOBAHMUE.
N300pakeHne mpocTpaHCTBEHHBIX (Guryp. [locTpoenne npoekui.

Ceuenue TeTpadapa u napauiesienuneaa

MHuororpanaukd. Bepmmnsl, peOpa, rpaHn MHOTOTpaHHHKa. Pa3Beprka.
MHororpansble yribl. Beimykible MHororpaHHuku. Teopema Oiinepa.
[Tapamnenenunen. Ky6. Cummerpun B KyOe, B mapajuielieIuIe/e.

Ilupamunga, ee ocHoBaHWE, OOKOBbIE pebOpa, BbICOTa, OOKOBas
MOBEPXHOCTb. TpeyroyibHasi MTUPAMUIA.

Hcnonb3oBaHue A7 MOCTPOCHUS NApajlIeIbHOCTH A1eMeHTOB. CedeHus
MHOT'OI'paHHHKOB. [locTpoeHue ceueHnit

[TocTpoenue u BbIYMCIIEHUE 3JIEMEHTOB Mapajuieenunena u TeTpasapa.

ngakmuqecmte Qaﬁom bl

Pewenue 3a0au na napaiieiibHocniob I’lp}ZMOZZ u niockocmu

Pewenue 3a0au na naxooicoenue yena mexncoy npamvlmu
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Tempasop, napannenrenuneo

Konumponvnaa paboma Ne 8
«Pacnonoorcenue npsimolx u nitockocmeti 6 npocmpancmee

Konmponvnasa paboma Ne 8

((Hapa]l]lefleOCWlb 6 npocmpancmee)

Juggepenyuposannviii 3auem

Camocmoamensvnasn padoma:
Buvinonnenue ynpasicnenuii u peuienue 3a0au.

Hoxknao: «HM3obpasicenue npocmpancmeenuvix hucyp Ha NI0CKOCMU»
Jloxnaowi:

- «llpusmar

- «lTupamuoar

- «Tempasop»

Teopueckas paboma: «Ckieumsv u3 Oymazu uiu KapmoHa Maxem
MHO202DAHHUKA»

Pasznen
I[lepneHAUKYJISAPHOCTH
NPSIMbIX U IJIOCKOCTEM

18/2/16

IlepneHauKyIsIpHOCTD NPAMBIX, MNPSAMOM U IUIOCKOCTH, CBOMCTBA
MPSAMBIX, EPIEHAUKYIAPHBIX K INIOCKOCTH.

[Tpu3Hak neprneHIuKyIIPHOCTH NPSMOI U MIIOCKOCTH

[lepneHauKyIIpHOCTD IPSIMOU M IIIOCKOCTH

[lepneHquKyIspHOCTD NPSIMBIX, IPSIMOU U INIOCKOCTH

PaccTtossHue OT TOYKM [0 IJIOCKOCTH, OT MPSAMOM [0 IIJIOCKOCTH,
PACCTOSIHHE MEX]Ty TapaJlJIeIbHBIMH TIOCKOCTIMU

Paccrosinue mMexy mapamiienbHbIMU IUIOCKOCTSIMH. [lepnenaukynsap u
HakJIOHHas. Teopema o0 Tpex nepneHauKysapax

Yrois Mexay NpsMON U IIIOCKOCTBEO

RN N
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IlepnenquKyisip ¥ HAKJIOHHAS. YTOJ MEXAY IIPSIMOM U INIOCKOCTBIO

JIByrpaHHBbIi yron

[leprnieHAUKYASIPHOCTD TUIOCKOCTEH: ONpeiesieHne, MPU3HaK

IlepneHaUKyIIPHOCT NPSIMBIX U IJIOCKOCTEN: MPU3HAKH, CBOMCTBA

WIN| N W

Ilpakmuueckue padbomot

Pewenue 3a0au «llepnenoukynspnocmos npsamotl u nAOCKOCMUY 3
Yeon mexcoy npsamoii u niockocmuio 3
Koumponvnas paooma Ne 9 3
«llepneHOuKyIsspHoCcmb NPAMBIX U NIOCKOCMEU»
Camocmoamenvuaa padoma: 3
Iloocomoska « peanusayuu cmyoeHueckoeo npoekma «I eomempus
B0OKpY2 HACH
Pewenue 3a0ay na napanienbHoCmb NPAMbIX U NIOCKOCMEU.
Cbop u noocomoska mamepuana no memam npoexkma.
Pewenue 3a0au u ynpasicneruii
Hoxknao: «H3obpadicenue npocmpancmeeHuvix hucyp Ha nI0CKOCmuy
Pa3gen 10. Tpuronomerpust
Tema 10.1 IlpeoGpa3zoBanue 28/8/20
TPUTOHOMETPUYECKUX
BbIPaKeHN I
YucnoBasi ~ OKPYXKHOCTb,  MOJIOKUTEIBHOE U  OTPHUIATEIBHOE 2

HarpaslieHHe 00X0a OKPY>KHOCTH, IEPBBIA U BTOPOH MaKeT
Cucrema KOOpAMHAT, YMCIOBas OKPYXHOCTb Ha KOOPAMHATHOU
IJIOCKOCTH, KOOPAUHATHI TOYKH OKPY’KHOCTHU

51




CuHycC, KOCMHYC U UX CBOMCTBA, IE€pBasi, BTOPasi, TPEThsl U YETBEpPTas
YETBEPTU OKPYKHOCTH

Tpuronomerpuueckue GbyHKLIHN YHCIOBOTO apryMeHTa,
TPUTOHOMETPUUYECKHUE COOTHOLIEHUS

OJTHOTO apryMeHTa

CuHyc yrya, KOCUHYC yIila, TAaHT'€HC yIVIa, KOTAHI€HC YyIJla, TpajycHas
Mepa yIiia, paguaHHasi Mepa yria

Pemenue 3amau

@opMyJIbl TaHI'€HCA Pa3sHOCTH M CYMMBI apryMEHTOB, YIVIbI IIEPEXOAa,
(dbopMyIbl KPaTHOTO apryMeHTa

[IpeoOpazoBanue BeIpaKCHHUI

IIpeoOpazoBaHne BEIpAKCHUI.

[Tpeobpa3oBaHue BBIpAKEHUN.

@opmyssl peoOpa3oBaHUs CYMMBI TPHUTOHOMETPUYECKUX (DYHKIHU B
IPOM3BEICHUS

[IpeobOpazoBaHue BeIpaKCHUI.

DopmyIbel IBOMHOTO apryMeHTa

DopMyJIbl TOHMWKEHUS CTENIeHH, (POPMYJIIbI IOJIOBUHHOTO YIJIa

DopMyJIbl IPUBEIECHUS

[TpeoOpa3zoBaHue BBIPAKCHU.

[IpeoOpa3zoBanue BeIpaKCHUI.

[IpeoOpa3zoBanne BeIpaKCHUI.

WRIN|ININDNNIN

Ipakmuyeckue padomot

CtuC, KOCUHYC U MAHCEHC Y206 a U -a

Cunyc, KOCUHYC U MAaH2eHC 0BOLHO20 Yend
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Dopmynel npugedenus

TpueoHomempuueCKue modicoecmed

Konmponsnaa paboma Ne 10.1
«IIpeobpaszosarnie mpuecoHOMeMpPUUECKUX BLIPANCCHULL»

Camocmoamenvuan paboma:
Jlomaunss KOHMPOIbHAS paboma «Tpuconomempuueckue

moocoecmeay

Hoxnaowi: «Kenuunvl-mamemamuxuy,

«Pene [lexapm - enuxuii Mamemamux u MblCIUMensy ,

«O geruuariwem mamemamuxe Jleonapoe Jiinepey

«Jleonapo Diinep. Cospemennwviii U0 MPUSOHOMEMPULLY,

«Teopema [Imonemes u cocmagnenue mpuecoHOMeMpU4ecKux maonuy. »
Csedenust uz ucmopuu.

«Hcnonvzosanue mamemamuieckux mooeneiy

Ilpeobpaszosanue mpuecoHoMempuieckux blpadceHul

Tema
10.2.Tpuronomerpnyeckue
byHkumnu

14/4/10

y=sinx Yy =C0SX
b

Tpuronomerpudeckue  QyHKINU: , Tpaduk

dbyHK1MiA, cBOMcTBa QyHKIUI

Pactsokenue ot ocu abcuucc, ckaTue K OCH a0cuucc, MOCTPOCHUE

rpaduka GyHKINN y=m-f (x)

CixaTte K OCH OpJMHAT, pacCTsLDKEHUE OT OCH OpJMHAT, IpeoOpa3oBaHue
CHMMETPUU OTHOCUTEIBHO OCH OpAMHAT, TOCTpOeHHE Tpaduka

byHKITUN y=r (kx)

3akOoH TapMOHHMYECKMX KojeOaHWH, yacToTa KojleOaHWH, aMIUIUTY.a,
HauaibHas Qasza
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Tpuronomerpudeckue GyHKIUHY = tg X, y = ctg X, rpaduk (GyHKUUH,
CBOMCTBa (PyHKITHIA

=arcsin x =arccos x
DyHKIUU y , Y

CBOﬁCTBa, Fpaq)I/IKI/I U COOTHOLICHH:A, COACPpIKAIIHUEC aPKCUHYC,

, Yy = arctg X, y = arcctg X, ux

APKKOCHUHYC, APKTAHI'CHC, apPKKOTAHT'CHC

ApKCUHYC, AapKKOCHHYC, apKTaHI'€HC, AapKKOTaHI€HC, YpPaBHEHUS:

gt va cigtva IIPOCTEMIINE TPUTOHOMETPUYECKUE YPABHEHUS U

b

HEePaBEHCTBA

Ilpaxmuueckue pabomot

Qynxkyuu 'y = tg x, y = ctg X, ux coucmea u spaguxu

Ilocmpoenue epagura hynkyuuy =m - f(x), y = m - f (kx).

Koumponvnaa paboma Ne 11

«llocmpoenue epagpuxa pynkyuuy =m - f(x), y = m - f (kx).»

Camocmoamenvnan padoma:
Cocmasnenue cxem

Sanumamenvuas nocuxa

T'naBa
Tpuronomerpuueckue
YPaBHEHUs

10.3.

14/2/12

Mertonbl penieHusi TPUrOHOMETPUUYECKUX YPABHEHHI

MeTtonsl peuieHuss TPUT'OHOMETPUUICCKUX ypaBHeHI/Iﬁ

Merto/bl pereHuss TPUrOHOMETPUUECKUX YPAaBHEHUM
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Mertoz 3aMeHbI HEPEMEHHOM.

Merton pa3noxXeHus: Ha MHOKHUTEIIN.

OpHOpoAHbIE TPUTOHOMETPUYECKHE YpaBHEHUS NEpPBOM U BTOPOM
CTEMEeHH, aJITOPUTM pELICHUs YPABHEHUS

Mertonbl penieHusi TPUrOHOMETPUUYECKUX YPABHEHHI

CDOpMy.]IBI CHHYCa U KOCHMHYCa CYMMBI U PAa3HOCTHU ApTYMCHTOB, BBIBO/I

(bopmyn
Mertobl peleHus TPUrOHOMETPUUECKUX YPAaBHEHUM

Mertop 3aMeHbI HEPEMEHHOM.
Meton pa3noKeHus: Ha MHOKUTEH.

OpHOpOoAHBIE TPUTOHOMETPUYECKHE YpaBHEHUS NEpBOM U BTOPOM
CTEIEHH, aITOPUTM PEUICHUS] YPaBHEHUS
MeTtoap! penieHuss TPUrOHOMETPUYECKUX YPAaBHEHUN

HQaKmulleCKue Qaﬁom bl

Memoowl pewenus mpueoHomempuyeckux ypasHenuil. Memoo 3ameHbl
nepemMeHHO.

Memoowvr  pewenus — mpucoHomempuueckux — ypaeuerui. Memoo
DA3NONCEHUSL HA MHONCUMETU.

Koumponwvnasa paboma Ne 12

((TpMZOHOMempMItQCKMe YpaeHerus»

Camocmoamensnasn padoma: 5
Pewenue mpueonomempuueckux ypasnenutl
Cocmasnenue mabauyku ¢ 6UOOM MPUSOHOMEMPUUECKUX YPABHEeHUL,
Gdopmynamu HAX0NHCOeHUs KopHell COOMBEMCcmeyIouux
MPUSOHOMEMPULECKUX VPABHEHUN U YACTNHBIMU CTIVYAAMU

Pasnen 11. MHOrorpanHuku 14/0/14
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MHOrorpaHHUKH: BEPIIUHBI, peOpa, TpaHu
[Tnomans 6OKOBOH M MOTHOM MOBEPXHOCTH MPHU3MBI

[Tpusma, e€ ocHoBaHUs, OOKOBbIE pEOpa, BBICOTA, OOKOBAs TOBEPXHOCTD.
[Tpsmas u HakoHHas npusMa. [IpaBuibHas npusma.

N300paxarb MpoCTpaHCTBEHHBIE MHOTOTPAHHUKH;

BBITIOJIHATE YCPTCIKHU IO YCIIOBUAM 3aJ1a4,

CTPOUTH CCUCHUS MHOTOI'PAaHHUKOB,

BEIUUCIIATL JHUHEWHBIE DIEMEHTHI U yojbl B HOPOCTPAHCTBCHHBIX
KOH(UTYpaIUsX;

BBIYUCIIATh IJIONIATM OOKOBOW TOBEPXHOCTH, IUIOMIAJNW OCHOBAHHHU,
TUTOINAIM TTOTHOMN MOBEPXHOCTH MPSIMBIX TIPU3M.

[Tupamuna: ocHoBaHue, OOKOBBIE pedpa, BEICOTa, OOKOBasi TOBEPXHOCTH,
CEYEHNE NUPAMU/IBI

TpeyronbHas nmupamua. [1nomaas 60KOBOI MOBEPXHOCTH

IIpaBunpHas nupamuaa

3aa4n Ha HAXOXKJCHHUE TUTOMAI OOKOBOM MOBEPXHOCTH TTUPAMHUIBI

N300pakaTh NpOCTPAaHCTBEHHBIE MHOTOT PAHHUKH;

BBITOJIHSTh YEPTEXKHU 110 YCIOBHSIM 3a/1a4;

CTPOUTH CEYEHUS] MHOTOI'PAaHHUKOB;

BBIUUCIATh JIMHEMHBIE JJIEMEHTHl U YIIbl B IMPOCTPAHCTBEHHBIX
KOH(UTrypanusx;

BBIUUCIIATh IJIOMIAJUM OOKOBOW IOBEPXHOCTH, IUIOLIAJM OCHOBAHMH,
IUIOILAAM MOJTHOM MOBEPXHOCTH MPSMBIX IPU3M M MUPAMUJL.

Konmponsvnasa paboma Ne 13
«Mnozozpannuku»
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MOAMEIbH ma:
Homawnsis koumponvnas paboma.
Coobwenue: «3onomoe cewenuey ,
«O uucne «n»

Pewenue 3aoau.
Pegepuposanue numepamypeo.

Pa3nen
JAu¢pdpepenuupoBanue

Nel2.

26/6/20

3amaya O CKOPOCTH JIBUKEHHSI, MTHOBEHHAsl CKOPOCTb, KacaTrejbHas K
KpUBOM, CKOpPOCTh M3MEHEHHs (yHKIUH, muddepeHIMpOBaHUE.
Onpenenenue Mpou3BoaHOMN 110 JIelOHuITy.

AJNTOPUTM  HaxOXJCHHS  TPOU3BOMHOM. Tabnuia MpPOM3BOIHBIX
AIIEMEHTAPHBIX (DYyHKITUH.

Dopmyisl tupdepennupoBanus, npasuia guddepeHInpoBaHus

[Ipumepsr mnpumeHeHus B ¢uzuke. Btopas mpousBomHas U ee
buznyeckuii CMBICT.

Dopmyisl aupdepeHnupoBanus, npasuia AuddepeHunpoBaHus

[TonsiTue rpaduyeckoro n300pa>keHUs MPOU3BOJHOM.

KacarenpHass k  rpaduky, yrmioBod Kod((UIMEHT, alrOpUTM
COCTaBJICHUSI ypaBHEHHUs KacaTelbHOU K rpaduky ¢yHkuuu [Ipumepst
npUMeHeHus B (u3nke M reoMeTpuu. Bropas mnpousBonHas u ee
(bu3n4ECKUi CMBICIL.

VYpaBHeHHE KacaTeabHOM K IrpaduKy QyHKIUH.

[Ipumepbl ucnoab30BaHUsl IPOU3BOAHOM ISl HAXOXKICHHSI HAUITYYILIEro
pellieHuss B MPHUKJIAJAHBIX, B TOM YMCJE COLMAIBbHO-3KOHOMHYECKUX,
3amadax. HaxoxaeHue cKopocTu Ui mpolecca, 3aJaHHOTO (OpMyIIoil
WM rpaduKoM.
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[Ipumepsb! ncnoap30BaHUs IPOU3BOJHON I HAXOXKICHUSI HAUITYYIIETO

pelieHHs B MNPUKIAAHBIX, B TOM 4YHCIE COLMAIbHO-3KOHOMHUYECKUX,
3agavax. HaxoxkneHue ckopocTH Ui mpolecca, 3aJaHHOro (popMylon
WK rpaduKoM.

Cnoxuble  (QyHKIUH, TPOMEKYTOUHBIH apryMeHT, MPOU3BOJHAS
KOMITO3UIIMU ABYX (DyHKITUH

IIpousBonHbIE CYMMBI, pPa3HOCTH, IPOU3BEACHHUS U  YacCTHOTIO.
[Ipou3BomHBIE OCHOBHBIX dJeMEHTapHBIX (yHkmiA. IIponsBogHbIe
CIIOKHOM 1 0OpaTHOM QyHKIMH. Bropas nmpousBoaHas.

Hcnonp3oBanne MPOM3BOAHBIX MPHU PEIICHUH TEKCTOBBIX, (PH3NYECKUX
U TEOMETPUYECKUX 3a7ad4, HAXOXKJIECHWW HAWOOJBIIUX W HAUMEHBIIHNX
3HAUYEHUH.

Bozpacratomass u yOwiBatomiast  (QyHKIMS ~ HA  NIPOMEXYTKE,
MOHOTOHHOCTbB, aJTOPUTM HCCJIEIOBAaHUS HEMPEpPHIBHON (YHKIMU Ha
MOHOTOHHOCTb

Touku skcTpeMyMa, HE0OXOJUMOE YCIOBHE IKCTPEMYyMa, T0CTATOYHOE
YCIIOBHE SKCTPEMYMa, aJITOPUTM HCCIIEIOBAaHUS HEMPEPHIBHON (PyHKINN
HA MOHOTOHHOCTb U IKCTPEMYMBI

Touku sKcTpeMyma, HEOOXOAWMOE YCIOBHE IKCTPEMYMa, JT0CTAaTOYHOE
YCIIOBHE 3KCTPEMYyMa, aJITOPUTM HCCIIEIOBAHUS HETIPEPBIBHOM (pyHKIIMK
Ha MOHOTOHHOCTb U IKCTPEMYMBI

[opu3oHTambHAS ACUMITOTA, BEPTUKAJIbHAS ACHMIITOTA, ITOCTPOCHHUE
rpaduka

HAXOXKJICHHE HaWOOJIBIIET0 W HAaUMEHBIIET0 3HAYCHUH HENpPEepbIBHOM
GYHKIMM Ha TPOMEXYTKE, alTOPUTM HAXOXKICHUS HAMMEHbBIIEro |
HauOOJBIIIEro 3HAYCHU HENMPEPHIBHON (PYHKIIMK HA OTpe3Ke, 3aJa4H Ha
OTBICKaHWE HAUOOBIINX U HAUMEHBIITUX 3HAYCHUI BEJTMYUH
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AJNTOPUTM HCCIIEOBAaHHUS HEMPEPHIBHOM (PYHKIIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI

[TocTpoenue rpaguka Ha OCHOBE ITYHKTOB HCCIIET0BaHUS (QYHKIIMH.

ANTOPUTM HCCIIEeOBaHMS HEMPEPBIBHON (YHKIIMM HA MOHOTOHHOCTH U
SKCTPEMYMBI, TOUKH Teperuoa.

AJNTOPUTM HCCIIeIOBaHHS HENPEPhIBHOW (DYHKIIMM HA MOHOTOHHOCTbH H
HKCTPEMYMBI, TOUKHU TIeperuoa.

ANTOpUTM HCCIIEe0BaHMS HENPEPBIBHON (YHKIIMM HA MOHOTOHHOCTb U
AKCTPEMYMBI, TOUKH Ieperuoa.

Ipakmuueckue padomot

12

IIpoussoonas 6 ceomempuu.
Ilpumenenue npousso0Hol 6 huzuke u mexHuxe.

Haxooicoenue npoussoonoti

Konmponsvnasa pavoma Ne 14
«Ilpouseoonas u ee npumeneruey

Haxoorcoenue sxcmpemymos.

Cxema uccnedosanus yHKyuu.
Ilocmpoenue epaguxa.

Konumponvnaa paboma No 15

«IIpumenenue npouzso0HOl K UCCLEO08AHUIO (DYHKYULLY

Camocmoamenvnan paooma:
Pewenue 3a0au no naxoocoenuio u npumerHeHur0 NPoU3BO0HOIL.

Coobwenusi:

Hcaax Hoiomon.

Tpu 3namenumole 3a0a4u OpesHOCMU.

3aoaua, npueoosawas Kk NOHAMUIO NPOU3BOOHOU

O svidarowuxcs mamemamuxax - Ocmpoepaockom u Yebviuiese.
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Tema 13. /IBu:keHusl.

6/0/6

IlonsiTMe IBWKEHUs NPOCTPAHCTBA, BHJBI JBWKCHUMN: LEHTpAJbHAsi,
0CeBasi CHMMETPHH.

[TonsiTHe 0 CUMMETPUU B MPOCTPAHCTBE (3€pKaIbHAS).

[ToHsiTHE O CUMMETPUU B IPOCTPAHCTBE (MTapauIeIbHbIN EPEHOC)

Ilpakmuueckue padomuiNel5

Cummempus.

Ilpumenenue scex 61006 08uUICEHUSA

Camocmoamenvnan padoma:
Tpumenenue 0gudicenus K nepemeujeruro mei.

Pa3gen 14. IlepooOpasHas n
HHTerpaJ

10/2/8

HuddepenuupoBanue, MHTETpUpOBaHUE, TMepBOOOpa3Has, Talnua
MepBOOOPa3HBIX, TpaBUiIa OTBICKaHHS epBOOOPa3HbIX,
HEOMPECICHHBI WHTErpal, TaOluIla OCHOBHBIX HEONpPEACICHHBIX
UHTErPaJioB, MPaBUia HHTEIPUPOBAHUS

[Mnomane xpuBonuHeiHOW Tpanenuu. lloHaTtne 00 omnpenenecHHOM
UHTErpajie , Ipeneil IMOCIEeN0BaTeIbHOCTH, IUIOAAb KPUBOJIUHEHHON
IIOCJIEIOBAaTEIbHOCTH,  Macca  CTEpXKHSA, IEepEeMELICHUE  TOYKH,
ONpEIEICHHBI UHTETpaj, Ipeneabl HUHTErPUPOBAHUS, T€OMETPUUECKUI
U QU3MYECKUI CMBICII OIIPEJEIIEHHOIO HHTErpala.

dopmyna Herorona — JleiiOHMIIA, BBIYMCICHHE IUIOMIAACH TIIOCKUX
buryp ¢ MOMOIIbIO ONPEIEICHHOr0 HHTErpala

[TpunoxxeHUst ONpENEeIEHHOIO HMHTErpajga: BbIUUCIEHHE IUIOIAAeH
KPUBOJIMHEHHBIX (UIYp, BBIYMCICHHE IUIOLIA/eH IOBEPXHOCTH U
00beMOB (pUTYp BpallIECHUS.
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[TpunoxeHUsT ONpPENeIEHHOTO WHTErpaja: BbIUMCICHUE IUIOIAACH
KPUBOJIMHEHHBIX (UTYp, BBIYHCICHHE IUIOMIA/IEH TOBEPXHOCTH W
00BbeMOB (pUryp BpaleHusl.

[IpunoxeHuss OINPEACICHHOTO MHTETpajja: BBIYHCICHHUE ILIOMIAIeH
KPUBOJIMHEHHBIX (DUTYD

[TpunoxxeHUst OINpeNesIeHHOTO HWHTErpaja: BbIUMCIEHHE IUIOIaAeH
KPUBOJIMHEHHBIX QUTYD

[Tpumepsl MPUMEHEHHSI HHTETpajia B (PU3UKE M TCOMETPHH.
[TpunoxkeHus: OMpENENIEHHOr0 UWHTErpajia: BbIUKCIEHHE IUIouaaen
KPUBOJMHEHHBIX (QUryp, BBIUMCICHHE IUIOMIAJIEH TIOBEPXHOCTH U
00beMOB (UTYp BpalleHHs, HAXOXKICHHE MacChl MO IUIOTHOCTH €€
pacrnpeneneHus.

Ipakmuueckue pabomui

HpuMeHeHue onpedefzelmozo UHmezpajla K 6bl4ucCjleHUIo 00beMo8.

Konmponvnas paboma Nel 6
«llepsoobpasnas u unmezpany

Camocmoamensvuaa paboma:
Pewenue 3a0au u npumepos

Paznen 15. Huiaunap, KoHyc
U map

12/012

[ToHATHE HWIMHAPUYECKON MOBEPXHOCTH, UMIMHIPA U €r0 IEMEHTOB,
dbopmMyIna st BBIYMCICHUS IO OOKOBOM M TMOJIHOM MOBEPXHOCTH
1005810503 01 (o]
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OcHoBaHMe, BbICOTA, OOKOBas MOBEPXHOCTh, 0Opa3yrolas, pa3BepTKa.
@opmynbpl UIOIAAMA TOBEPXHOCTENM UWIMHIpa U KoHyca. Popmyna
IUIOIIAId TIOBEPXHOCTU YyCEUEHHOro KoHyca. OceBble CceueHUs U
cedeHus, mapasieiabHble ocHoBaHuio. Illap u cdepa, ux ceudenus,
KacarelpHas IUIOCKOCTh K cdepe. YpaBHeHHE chepbl W IUIOCKOCTH.
®dopmyna paccTOSIHUS OT TOYKHU 10 TIOCKOCTH.

I/ICTOpI/I‘-IeCKI/IC (I)aKTBI " OTKPBITHUA.

[ToHsITHE KOHMYECKOH MMOBEPXHOCTH, KOHYCa U €T0 JIIEMEHTOB, (DOPMYITBI
JUTSL BBIYHICIICHUS TUTOIIA I OOKOBOM U ITOJTHOM TIOBEPXHOCTH KOHYCa

OcHoBaHMe, BbICOTA, OOKOBas MOBEPXHOCTh, 00Opa3yrollas, pa3BepTKa.
@opmynbl  IUIOIIAAM IOBEPXHOCTEM KoHyca. Popmyna IuIomagu
MIOBEPXHOCTH YCEYEHHOro KoHyca. (ceBble CEUEHMS U CEUeHud,
napasienbuele ocHoBaHuto. Illap u cdepa, ux cedeHus, KacareibHas
IUIOCKOCTh K cdepe. YpaBHeHue cdepsl U 1iockoctd. Dopmyna
PacCTOAHMS OT TOYKH J10 IUIOCKOCTH.

[Map u cdepa, ux ceueHus, KacaTeiabHas IUIOCKOCTh K cdepe.
VYpaBuenue cheprl u miaockoctu. DopMyna paccTOSHUS OT TOUKH [0
wiockocTH. [Tonsitue cdepsl, mapa U UX IEMEHTOB, ypaBHEHUE cepbl
B 33JJaHHOM MPSIMOYTOJIBHON CUCTEME KOOPAUHAT

[Monstne 00 o0béMe Tena. OTHoOlIeHHE OOBEMOB MOMOOHBIX TEll.
®Dopmynbl 00béMa Kyba, IPSIMOYTOIBHOTO MapauleNienuneia, MPU3MbL,
mnHaApa. PopMynsl 00bEMa mupaMuabl 1 KoHyca. @opmyssl 00bEMa
mapa v miomaau chepsl.

[Ipumenenue  dopMyn  BbeUMCIACHUS  oObeMa, ®  IUIOIIAIU
TE€OMETPHUYECKUX TEIL.

Ipakmuueckue pabomui

Komnyc. Pewenue 3aoau.
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CeMUHapCKOB 3ansAamue «Feomempu;z BOKpY2 HAC»

Hsmepenue u nocmpoenue mooenetl nomewjeHuil.
Buviyucnenue napamempos.

Camocmoamenvnan paooma:
Pewenue 3a0au u npumepos

Pa3nen 16. Teopus
BEPOSITHOCTH H
MaTeMaTH4YecKas CTAaTHCTHKA

22/6/16

Temal6.1. KomOunatopuka u
BEPOSITHOCTH

14/4/10

Teopust  BEpOSTHOCTH, KOMOMHATOpUKA, IMPABWIO  YMHOXCHHS,
(baxTopuai, nepecTaHOBKH, OTOOpaKeHUe

Br160p 1BYX 311€MEHTOB, COYETaHUE, Pa3MEIICHUE, YUCIIO pa3MeIeHHIH,
YUCIIO  COYEeTaHWH, Qopmynbl  codeTaHus, OuHOM HploTOHA,
OMHOMUHATBHBIE KO()(DUITHECHTHI

Monens 00beKTa, CIIy4allHOCTh, CIyYailHbIe COOBITHS, KJIaCCHUYECKas
BEPOSITHOCTHAS CXeMa, KJIACCHUYECKOE OMPECICHHUE BEPOSTHOCTH,
MPABUIIO CYMMBbI, BEPOSITHOCTh CyMMBbI COOBITUI

Ilpakmuueckas paboma

Buvibop neckonvkux snemenmos. Bunomunanvhsie kodaggduyuenmol

Teopema cnoocenus geposmuocmel.

Camocmoamenvuasa padoma:
Pewenue 3aoau u npumepos

Tema 16.2.9;1eMeHTHI TeOpUH
BEPOSATHOCTEM "
MaTeMaTH4YeCKOM
CTATUCTUKHU

8/2/6
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Teopust  BepoOSTHOCTH, KOMOMHATOpHKA, TPAaBUIO  yYMHOXKEHUS,
(dakTopua, mepecTaHoBKH, OTOOpaKeHUE

BrI160p ABYX 3IIEMEHTOB, COUETaHUE, pa3MELICHUE, YUCIO pa3MEelIeHUH,
4yuciao  codeTraHuil, Qopmynsl  coderaHus, OuHoM  HbroToHa,
OMHOMUHAIBbHBIE KO3()(DUITUEHTHI

Mogenb 00beKTa, CIydyallHOCTh, CIydalHBIC COOBITHS, KJIacCHYEeCKas
BEPOSITHOCTHASI CXEeMa, KJIACCHUYECKOE OIPEICICHHE BEPOSTHOCTH,
MIPABUJIO CyMMBbI, BEPOSITHOCTh CyMMBbI COOBITUI

Konmponvnaa paboma Ne 17 6
«Onemenmsl  meopuu  eposmHoOCmeln U MamemMamuieckou
CMamucmuKuy

IloBTOpEHHE 8/4/4

IK3amMeH 2

2 cemecTp

AynutopHble 3aHATHA -194 yacoB

Jlekunonusple 3aHATHA -36 YacoB

IIpakTnyeckux 3anaTuii-158 yacon
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4.2. ®opMbI 1 METOIbI TEKYIIEr0 KOHTPOJIA 00111e00pa30BaTe/IbHOM
AUCHUILUIUHBI ¢ Y4€TOM NPOo(hecCHOHATBHOI HANIPABJIEHHOCTH OCHOBHOM

06p330B3TeJIbHOI7[ nporpaMMbl CpE€aHET0 HpO(l)eCCl/IOHaJIbHOFO 06p33OBaHI/Iﬂ

[lepedyeHb OLICHOYHBIX CPEACTB TEKYIIErO KOHTPOJISA, HANPABICHHBIA HA BBIABICHHUE YPOBHS
c(hOpMHUPOBAHHOCTH MPEAMETHBIX, MeTanpeaAMeTHbIX pe3ynbraToB, OK u 1K no crenuanpHOCTH
KoHTposib M oueHKa pe3yJIbTATOB OCBOCHUS Y4YeOHOM IMCHMILNIMHBI OCYIIECTBJIACTCH
npemnogaBarejieM B Ipolecce MPOBeAeHHS NPAKTHYECKHX 3aHATHI, TECTHPOBAHHS, a
TaKKe BbINOJHEHHs 00y4al0IUMHUCH HHAMBUAYAJIbHBIX 32JaHUH, IPOEKTOB

Pesynomamur 00yuenus
(oceoeHnble yMeHUs, YC8OeHHbIe 3HANUSL)

®opMbI U METOBI

KOHTPOJISI U OLIEeHKH

pe3ynbmamos
00yuenus

Pasnea 1. [loBTOpeHne Kypca MaTeMATHKHA OCHOBHOM IIKOJIBI
CTyzneHT HoJKeH:
3HaTh: umMems npedcmasierue:

VCMHbLU
¢ponmanvuviti U
UHOUBUOYATILHBLI

° 0 MECTE ¥ POJIM MAaTEMaTUKH B COBPEMEHHOM MUDE; KOHMPOTb
° 0 HEOOXOAMMOCTH OBIJIAJICHUS MAaTeMAaTUYECKON KYJIBTYPOMl st
CIELUAIUCTOB;
° MpEeAMETHI U 33J1a4M Kypca,
° (bopMyIbl COKPAIIEHHOTO YMHOKEHHUS;
) MPU3HAKY JCIUMOCTH, JEJIEHUS C OCTAaTKOM,
o OCHOBHYIO TEOpEMY apUPMETHUKHU.
YMerTsb:
o MONb30BaThCsl YYCOHUKOM, OTIMYaTh H KJIacCU(DUIIUPOBATH
qucia
° BBITIOJIHATH apu(PMeTHIecKue NeHCTBUS HaJl HUMH.
Pa3nen 2. JleficTBUTE/IbHbIE YHCJIA YCMHbIU
3Harh: ¢dpoumanvuwili U
° MOHSITUE ACHUCTBUTEIBHBIX YUCEN U ICUCTBUS C HUMHU. UHOUBUOYATIbHBLI
° (GbOpMyIIbI COKPAIIEHHOTO YMHOXECHUS; KOHMPOTb,
° MPUMEHS aKCHOMATUKY J1I€MCTBUTENbHBIX YHUCEIL. NUCbMEHHbII
° OTJINYATh JIEUCTBUTEILHBIE YHCIIa OT U3YUYEHHBIX paHee, KOHMPOTb:
YMeTh: mecmuposanue;
° BBITMIOHATH apupMeTHUECKUE IEHCTBUS Ha/l HUMH, OOMAWHSLSL
KOHMPONbHASA
paboma

Pa3znen 3. YpaBHenuss u HepaBeHcTBa. CucTeMbl ypaBHeHUH U
HEPABEeHCTB
Nwmets npeacraBieHus:

NUCbMEHHbBL
KOHMPOIb
8bINOAHEHUA

NpaKmu4eckou
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° 00 ypaBHEHHSX, HEPABEHCTBAX W HMX CHUCTEMaX, O PEIICHUH
ypaBHEHUs, HEPABEHCTBA U CHCTEMbI, 00 YPAaBHCHHIX U HEPABEHCTBAX
C IapamMeTpoM
[ 00 00IUX METOMOB pEIIeHHs YpaBHEHHI, HEPABEHCTB U UX
CHCTEM.
° CBEJIEHUH 00 YpaBHEHMsIX, HEPABECHCTBAX, CHCTEMax M METO/IaxX
WX PEeIIeHNs; 3HAKOMCTBO C OOIIMMH METOIaMH PEIICHUSI.

Yuemo:
° © peliaTh palroHaIbHbIC, IOKA3aTENbHBIE U JIOTAPUPDMUICCKIE
ypaBHEHUSI U HEPABEHCTBA, UPPAIIMOHAIbHBIE U TPUTOHOMETPUUYECKUE
ypaBHEHUS, UX CUCTEMBI,
° * JIOKa3bIBaTh HECJIOKHBIC HEPABEHCTBA,
[ ©  pewmaTb TEKCTOBbIE 3aJaud C I[IOMOIIBIO COCTaBICHUS
YpaBHEHUW M HEPABEHCTB, HHTEPHPETHPYS PE3yabTaT C Y4ETOM
OTpaHWYCHUN YCIIOBUS 3a/1a4H;
° - m300paxarb Ha KOOPJAMHATHOW IIJIOCKOCTH MHOXECTBa
pelleHui ypaBHEHUH W HEPaBEHCTB C JABYMsS TMEPEMEHHBIMH U HUX
CHCTEM.
° * HAXOJUTh MPUOIIKEHHBIE PEUICHUs] YPABHEHUI U UX CUCTEM,
WCIIOJIb3Ys TPaQUIECKUA METOT,

pabomul, peuileHus
3a0ay

Kertic-3a0aua

IIpobrnemnoe 3aoanue,

° * pelaTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IPUMEHEHUEM 6 KOmopom
rpauuecKux MpeiCTaBIeHU, CBOWCTB (yHKIUI, TPOU3BOJHOM; obyuarowemycs
L UCNONB306aMb  NpUOOpemenHble  3HAHUA U YMEHUs 8 npeonazaiom
NPAKmMuyeckol 0esamenbHOCMu U NOBCEOHEBHOU MHCUSHUL! OCMbICAUMD
° © I TOCTPOEGHHA W UCCIENOBAHHA  INPOCTEHUIINX Dpeanvuyio
MaTeMaTU4YECKUX MOJEICH. npogeccuonanvHo-
OPUEHMUPOBAHHYIO
cumyayuro,
Heobxooumyto 0ns
peutenus  OaHHOU
npoobnemol
Pa3znen 4. DyHknuu M UX CBOICTBA NUCbMEHHbII
KOHMPOJb:
3HaTh U UMETh MIPE/ICTABICHHUS: mecmuposanue,
° [TonsiTue, cBoiicTBa U BUABI PyHKIIUH YCMHbIU onpoc;
° UMETb MPEICTABICHUS O YHCIOBBIX (PYHKIMSIX U UX CBOWCTBAX: MPEeHUpoBOYHas
MOHOTOHHOCTH, OTPaHWYEHHOCTH CBEpPXy M CHHU3Y, MAKCUMYMOM H npakmuyeckas

MHHUMYMOM; YETHOCTHIO ¥  HEUYCTHOCTHIO, IEPUOJUIHOCTHIO;
obOpaTtHoi PyHKITHEH

VYMmeTn:

° HAaXOMUTh O0MacTe ompeaeneHuss (QyHKIUH, OOBSICHHUTH
U3yYCHHBIC  TIOJOKECHHS  HA  CAaMOCTOSITENIbHO  MOMOOpaHHBIX

KOHKPETHBIX IIpUMEpPAX;

paboma: peweHue
3a0ay
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o MOJIb30BAaThCsl HABBIKAMHM HAXOXKACHHUS OOJIACTH OMpENeTICHUs
GyHKIMHY, pelas 3aaHus TTOBBIIIEHHON CIOKHOCTH

Pazgea 5. Crenenn u kopHu. CreneHHubie PyHKIIUU
3HaTh:
° [lonatue creneHn ¢ panUMOHAIBHBIM M JACHCTBUTEIHHBIM
MOoKa3aresem,
CBOICTBA CTEICHE.
° KOpHS N-H CTENeHUW W3 JCUCTBUTENBHOTO 4HCIa, (PYHKIUU

y=ifx

VYmMmeTn:

u rpaduka 3Toil QpyHKIHH.

y = \"/ X )
° cTpouth rpaduk QYHKIUU W OTpE/IeNICHUs] CBOMCTB

n
byHKIIH Y= \/; .
° OBJIQJICHUE HABBIKAMH YIPOUIECHUS BBIPAKECHHM, COJEPIKALIUX
paauKai, IpUMEHSS CBOMCTBA KOPHS /-1 CTEIEHHU.
o [IpumeHsTh 3HAaHUS O CTENEHHOW (YHKIHH, O CBOMCTBAX H
rpadukax cTeneHHON GYHKIIMH B 3aBUCIMOCTHU
° [IpakTnyeckn NPUMEHATH M3YYEHHBIM Marepual, JETKO
ONepupoBaTh
CBOMCTBAaMHU CTEIICHEH.

NUCbMEHHbLU
KOHMPOIb
BLINOIHEHUS
npaKkmu4eckou
pabomul, peutenus
3a0ay

Paznen 6 .AKCHOMBEI CTCPCOMETPHU U UX CICACTBHA

nucoMenHbll

KOHmMpOJib
3HAMY: BbINOTHEHUS.
° OCHOBHBIE TIOHSTHSI CTEPEOMETPHUH; npaKmuyecKou
° B3aumHoe pacronoxeHue mpsiMbIX, MPSMOM U TIOCKOCTH, IBYX pabomul, peuienus
IJIOCKOCTEH B MPOCTPAHCTBE; 3a0au
° OCHOBHBIE TEOPEMBI O MAPAIIICIBHOCTH MPSMOMN U TJIOCKOCTH,
napajuIeIbHOCTH JIBYX IIOCKOCTEH;
° [TonsiTe yra Mexay MNPSMBIMH, yIla MEXIy MpsSIMOW U
IUIOCKOCTBIO;
° OcCHOBHBIE TEOPEMbl O MEPHEHIUKYIIPHOCTH MpPSMOM U
IJIOCKOCTH
ymemy:
° VYcraHaBnuBaTh B IMPOCTPAHCTBE MNapaAJJIENbHOCTh MPSMBIX,
OpsIMOM M TUIOCKOCTH, WCIIONb3Yysd MPU3HAKA U OCHOBHBIE TEOPEMBI O
napaieIbHOCTU
Pazgea 7. [loka3zaresnbHas u JorapupmMmudeckas GyHKIHU YCMHbIU

3HaTh!
° Jorapupmuueckux QyHKIMAX, UX rpaukax U CBOHCTBAX.
° NOHMMATh M YWTATh CBOMCTBA W rpaduku JorapumMuyecKoi

GbyHKIMH, peraTh JorapupmMuuecKie ypaBHEHHs 1 HEPABEHCTBA.

¢dpoumanvuvili U
UHOUBUOY ATIbHBLLL
KOHMPOIb,
ooMauinsis
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YMers: KOHMPONbHASA
° pemarb TMOKa3aTelbHbIE YPaBHEHHWs, MPUMEHsST KOMOWHAIIHIO paboma;
HECKOJIbKHX aJITOPUTMOB NUCbMEHHbIU
° YMEIOT M300pakaTh Ha KOOPAWHATHOW TUIOCKOCTH MHO)KECTBa KOHMPOTb:
pELICHUI TPOCTENIINX YPABHEHUHN U UX CUCTEM mecmuposanue;
° OBnazieHue yMEHHUEM MMOHUMATh U YUTaTh CBOMCTBA U rpaduKu
noka3aTeNbHOM (PyHKIMHU, pemiath IoKa3aTeIbHble YpPaBHEHHUS W
HEpaBEHCTBA
° CaMOCTOSITEIbHO HCKaTh M OTOMpaTh HEOOXONUMYIO st
perieHns yaeOHbIX 3a1a49 HH(POPMAIIHIO.
° [TpumensTh: (QyHKUIMOHANBHO-TpadUUECKUE MPEICTaBICHUS
JUIsl OMMCaHUs M aHaldu3a 3aKOHOMEPHOCTEH, CYIIECTBYIOLIUX B
OKPY’KaIOIIEM MUPE U B CMEKHBIX NPEAMETaX

VCMHbLU

Paznen 8. [lapainenbHOCTh NPSAMBIX U INIOCKOCTEH @ponmanvuvill  u

3HAMmMb: UHOUBUOY ATILHBLLL
° OCHOBHBIE IOHATHUSI CTEPEOMETPUU; KOHMPOTb,
° B3aumHoe pacnonokeHue npsiMbIX, IPSIMOM U IJIOCKOCTH, JIBYX NUCbMEHHbLU
IUIOCKOCTEN B MPOCTPAHCTBE; KOHMPOTb:
o OCHOBHBIE TEOPEMBI O MAPAIUIEIBHOCTH MPSMOM M MJIOCKOCTH, npakmuieckas
napajieIbHOCTHU ABYX IUIOCKOCTEH; paboma: peweHue
° [lonatue yria Mexay MOpsSMBIMH, YIJa MEXAY MOpsSIMON H 3a0au
IUIOCKOCTBIO;
° OCHOBHBIE TEOPEMBI O TEPHECHAUKYIIPHOCTH TMPSIMON U
IJIOCKOCTH

yMemy:
° VYcranaBnuBaTh B TMPOCTPAHCTBE MNapaJICIbHOCTh MPSMBIX,
NpsIMOM M TUIOCKOCTH, WCIIONB3Yys MPU3HAKA U OCHOBHBIE TEOPEMBI O
napayiebHOCTH

Paznen 9. IlepneHauKyJISIpHOCTH NPSAMBIX U IJIOCKOCTEH NUCbMEHHbIU

3HaAMb: KOHMPOTb
° OCHOBHBIE TEOpPEMbl O MEPIECHAUKYISIPHOCTH TMPSMON U BbINOTHEHUS
IUIOCKOCTH; npaKmuyeckou
° Teopemy 0 Tpex nepneHANKYIsApax; pabomol, peuiteHus
° [TonsaTHe NByrpaHHOTO yIya, yIila MeXAy MJI0CKOCTIMU; 3a0au
° [ToHsiTHE TMHEWHOTO YITIa;
° [Ipu3Hak nepneHANKYASIPHOCTH IBYX IJIOCKOCTEH.

ymemn:
° [IpuMeHsTh pU3HAK MEPHEHANKYIIPHOCTH U TEOPEMY O TPEX

NEPNCHAUKYIIAPAX JJIA BBIYUCIICHUS yIjjoB Hu pac CTOSHUH B
POCTPAHCTBE;
° BBIYUCIATE YIVIBI MEKIY TUIOCKOCTSIMH.
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Pa3nen 10. Tpuronomerpus VCMHbIU

Tema 10.1.IIpeoOpa3zoBaHne TPUTOHOMETPHUYECKUX BBIPAKESHUH @poumanvuvill U
° dbopMupoBaHue TpeACTaBIeHUN: 0 (opMynax CHHyca, UHOUBUOY ATIbHBIUL
KOCHHYCAa, TAHT€HCA CYMMBI U Pa3HOCTU apTyMEHTa, KOHMPOJIb,
° (dbopMyIIBl ABOMHOTO apryMeHTa, (popMyIIbl MOJIOBUHHOTO yTJIa, NUCbMEHHbLU
° (GOopMyITBI TOHM)KEHUS CTETICHH; KOHMPOIb

YMeTs: NUCbMEHHBIU
° npeoOpa3oBaHUsl CyMMBbl TPUTOHOMETPUYECKHX (YHKIUN B KOHMPOIb
npousBeneHue U QopMyinbl  MpeoOpazoBaHMA — IPOM3BENCHUS 8bINOTHEHUS]
TPUTOHOMETPUYECKUX (PYHKIUI B CyMMY; npaKmuyecKou
° npeoOpa3oBbIBaTh CyMMbl TPUTOHOMETPUYECKUX (DYyHKIHMA B pabomul,
IPOU3BENICHUE; KOHMPONbHOU
° OPOCTBIE  TPUTOHOMETPUYECKHE  BBIPDAKCHHS; OOBICHUTH pabomul, peuieHus
U3yYEHHBbIE  TOJOXEHHMS  HA  CaMOCTOSITEIbHO  MOJOOpaHHBIX 3a0au
KOHKPETHBIX TIpUMepax
° 3HAIOT, Kak peoOpa3oBLIBATh MIpOU3BeIeHUE
TPUTOHOMETPUYECKUX (PYHKIUN B CYMMY;
° npeoOpa3oBHIBATH npocTeuime TPUTOHOMETPUYECKHE
BBIP)KEHHUSL.
° 3uare ¢opMyily nepexona OT CYMMbl JAByX (QYHKIUHA C
pa3auuHbIMH KO3 (GUIIMEHTAaMU B OAHY W3 TPUTOHOMETPUYECKUX
byHKIU.
o 3HaTh YaCTHBIM CiIy4all METOJla BBEICHMS HOBOU IEPEMEHHOMN
IPY PEHICHUU TPUTOHOMETPHUYECKUX YPABHEHHIA.

Tema 10.2. Tpuronomerpudyeckue GyHKuMU NUCbMEHHbIU

3namo: KOHMPOJb:
° ¢dopMHUpOBaHUE TPEACTABICHUS O YHUCIOBOM OKpPY>KHOCTH, O mecmuposanue;
YHUCIJIOBOM OKPYKHOCTH Ha KOOPAMHATHON IJIOCKOCTH; oomauinss
° YMmeTs: KOHMPONbHAS
° ¢dopMHUpOBaHUE YMEHUsSI HAXOAUTh 3HAYEHUE CHHYCA, KOCHHYCA, paboma; ycmuulil
TaHTeHCa ¥ KOTaHTeHCa Ha YUCIIOBON OKPYKHOCTH; onpoc;
° OBNIAJICHUE  YMEHHEM TIPUMEHSATH  TPUTOHOMETPUYECKHE MPeHUpo8oYHas
(byHKIIN YHCIIOBOTO apryMeHTa, npu npeoOpa3oBaHUU npakmuyeckas
TPUTOHOMETPUUYECKUX BBIPAKECHU; paboma: peuieHue
° OBJIA/ICHUE HABBIKAMU M YMEHHSIMHM IOCTPOEHHUS TIpaduKoB 3a0au
dyHKIMI y =sinx, y =cosx, y =tgx, y =ctg x
Tema 10.3. TpuroHomeTpudeckKue ypaBHEHHUS NUCbMEHHbIU
3HaTh: KOHMPOTb:
° ¢dbopmupoBanue MpeCTaBICHUN 0 peleHnH cocmasineHue

TPUTOHOMETPUYECKUX YypaBHEHMH Ha YHUCIOBOH OKpPYXKHOCTH, 00
apPKKOCHHYCE, AapKCUHYCE, aDKTAHI€HCE U ApKKOTAHI€HCE;

NJaHa MeCmHOCmu
no  pe3ynvmamam
usmMepeHul
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® OBJIaICHHUEC YMCHHUEM PEIICHUA TPUTOHOMETPUUICCKUX

YPaBHEHUH METOJOM BBEICHMS HOBOW NEPEMEHHOM, Pa3JIOKEHHs HA

MHOKHTEIH;

¢dbopmupoBaHue yMEHUM peLeHus OHOPOJHBIX

TPUTOHOMETPUUYECKUX YPAaBHEHUN

Pasnes 11. MHOrorpaHHuKHu NUCbMEHHbII

3HATh. KOHMPOTb.!
° [loHATHE  MHOTOrpaHHMKA, €ro IOBEPXHOCTH, IIOHATHE cocmasenenue
IPaBUIBHOTO MHOTOIPaHHUKA; nIaHa MecmHocmu
° Onpenenenus Npu3Msl, NapajuleIenUea, BUABI IPU3M; no  pe3ynbmamam
° Omnpenenenre NTUpaMu/Ibl, TPaBUIBHON MUPaMUIbI umMepenutl

ymemo:
° Bbruncnare um u300paxkaTh OCHOBHBIE 3JEMEHTBHI MPSIMBIX
IPU3M, IUPAMUT;
° Crpouth mnpocTeillliie CeuyeHUs: MHOTOI'PAHHUKOB, BBIYUCISATH
IUIOIIAIN DTUX CEYCHHUH.
° Pacno3naror reomerpudeckue GUrypsl Ha depTexkax, MOAEIsIX

U B peaJIbHOM MHpE; IPUMEHSIOT CBOUCTBA FEOMETPHUUECKUX (PUTYD

Paznen 12. luddepenunpoBanue
3HAMb!
° OTIpe/IeIICHUE
bu3nYECKUii CMBICT;

IPOM3BOJHOM, €€  TeOMeTpUYECKUi WU
TaOJIMYHBIC TIPOU3BOIHBIC, IpaBuiIa AuddepeHInpoBaHus;
IPaBUJIO BBIYHMCIICHUS TPOM3BOAHON CIOKHON (QYHKIINY;
onpenenenue nupdepenimana GyHKINHN, €r0 CBOWCTBA;
orpezeNieHue d3KcTpeMyMa (QyHKIHH

oIpeieJIeHne MOHOTOHHOCTH (DYyHKIIUH

CIIOCOOBI HaXO0XIACHUA TOYCK, ACIIAIINX 00acTh OMpCACIICHUSA
Ha MOHOTOHHBIC OTPE3KU

nucbMenHbll

KOHMPOJb:
mecmuposanue;
ooMawHss
KOHMPOJIbHAS
paboma,; ycmmbli
onpoc;
MPEeHUPOBOUHAsL
npakmuyeckas
paboma: pewerue
3a0auy,

° SKCTpeMyMa JIJIsl JaHHOM QyHKINU. NUCbMEHHbILU
° dbopmynupoBars Teopemy Jlarpamxa. KOHMPOJb:
ymems. mecmupogaHnue

° BBIYUCIISATH TIPOU3BOAHBIE CIIOXKHBIX (YHKIUH, TIPOU3BOIHBIC

nuddepeHraibl BEICIINX MOPSIIKOB;

° HAXOJUTh SKCTPEMYMBI M TOYKHU Tieperuda QyHKIui;

° IPOBOANTH HCCIIENOBaHNE (YHKIUH C MOMOIIBIO TIPOU3BOIAHBIX

U CTPOUTH UX TpapuKu
Tema 13. JIBuKkeHuUs. YCMHbIU KOHMpPOTb
3HaTh U TOHUMATh: ;NPOeKmuposanue;

° JICKapTOBBI KOOPMHATHI B IPOCTPAHCTBE, coobuyerue;

bopMybl KOOpAUMHAT BEKTOPA,
° CBA3b MEXAY KOOpAUHATAMHU BEKTOPOB U KOOPAUHATAMH TOYEK,

NUCbMEHHbL
KOHMPOJb:
mecmuposanue,
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° (GopMynbl BBIYMCIEHUS CKAJIIPHOTO MPOMU3BEICHHS BEKTOPOB, YCmHwlll  Onpoc;
BBIUMCJICHHSI YITIa MEXAY IPSIMbBIMU, IJIOCKOCTSAMH, MPEHUPOBOYHAS
° HOHATHUS JIBM)KEHUSI B NMPOCTPAHCTBE: OCEBasi, LIEHTpaJbHas U npakmuyeckas
3epKajibHasi CAMMETPHUH; TapaJUIEIbHBIN IEPEHOC, IOBOPOT, paboma: pewenue
° CBOMCTBA JBHIKEHUSL. 3a0ay
YMeTsb:
° BBINOJIHATH J€HCTBUS HaJl BEKTOPAMH,
° pelare CTePeOMETPUUECKUE 3a7adll KOOPAUHATHO-BEKTOPHBIM
METOIOM,
° CTpPOUTH OOpa3bl I'€OMETPUYECKUX (UIYp NIpU CUMMETPHSIX,
napajieIbHOM IIepeHoce, TTOBOPOTE.
Pasnen 14. IlepBooOpa3Hasi 1 MHTerpaJ NUCbMEHHbLI

3HAMb: KOHMPOJIb: Mecm,
° ompejielicHue HEOIPEICICHHOIO WHTErpajia, €ro CBOKCTBA, NUCbMEHHDIL
TaOJUYHBIC HHTETPAJIBI, KOHMPOJIb:
) dbopMyIBl UHTETPUPOBAHUS MPH MMOMOIIN 3aMEHBI IEPEMEHHON cocmasnenue
Y TIO YaCTsIM JUISI HEOTIPEACICHHOTO HHTETPaa; aneopummos u
° OTpe/ieJieHUEe  ONPEJSIICHHOT0 HMHTErpaja, ero CBOMCTBA, cxeMm HaxoxcoeHust
OCHOBHYIO  (OpMYJTy HHTCTPAIBHOIO HMCYHUCICHUA — (opmyny niowaoetl
Hrrotona-Jleiionuna; KPUBONUHEIHBIX
) (dbopMyITBl MHTETPUPOBAHUS MIPH MTOMOIIHM 3aMEHBI IEPEMEHHON mpaneyuii
1 TIO YaCTsIM JJISL OTIPECIICHHOTO HHTETpaa;
° TreOMETPHYCCKHIMA CMBICJI OTIPEICTICHHOTO WHTETpaa,
HPHJIOKCHHS OITPE/ICIICHHOTO HHTErpajia B FCOMETPHH;
° orpesieNieHue HeCOOCTBEHHOTO MHTETPaIa;
° QJITOPUTM BBIYUCIICHUS TUTONIA/Iel KPUBOJIUHEHHBIX QUTYp TIPH
° pa3IMYHbIX HAYaIbHBIX YCIOBHUSX.
yMemy:
° BBIUHCIIATh HEOINPENCICHHBIE W ONPEISIICHHBIC HWHTETPAJIbI
METOJIOM 3aMEHBI IEPEMEHHOM U 110 YaCTsIM;
° UHTETPUPOBATh PALMOHABHBIC, UPPAIIMOHAIILHBIE M HEKOTOPHIC
TPUTOHOMETpUYECKHE  (PYHKIMHU, TMPUMEHSITH  YHUBEPCAITBHYIO
MOJICTAaHOBKY;
° NPUMEHSATH  ONPEACICHHBIA  WHTETpaJ IS PEIICHUs
TeOMETPHYCCKHX 3a]1a4;
° BBIUUCIISATH HECOOCTBEHHBIE MHTETPAIBI,
° BBIYHCIIATH IUIOMIAIN KPUBOJIMHEWHBIX (UTYD.
Pazgea 15 . HuiauHap, KOHYC U map NUCbMEHHbIU
SHAMb: KOHMPOJIb:
° [TonsTHE Tena BpalleHHs U TOBEPXHOCTH BPAIICHUS; npakmuyeckas
° OmnpeneneHus TWIHHIPA, KOHYCa, mapa, chepsr; paboma
° CBOICTBa MEPEUYNCIICHHBIX BBIIIC TECOMETPUUECKUX TEJI. npogedeHue
°

[TonsaTe 06beMa reoOMeTPUYECKOTO TENA;
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° @®opMyIibl 17151 BBIYUCIEHNS 00BEMOB F€OMETPUUYECKHX Tell.

yMemb:
° Haxonute o0beM mpsMOW NpU3MBI, MHUPAMHIBI, LWIHHIPA,
KOHYCa, Iapa

° Beruucasate 00beMbl T€OMETPUUECKUX TEI

° Beruucisate W m300pakaTb OCHOBHBIC 3JIEMEHTHI LUJIUHIPA,

KOHYCa, 11apa;
° Ctpouth mnpocTeHlliie CEUSHUS TeJl BPAIICHUS, BBIYUCISATH
IUJTOIATA DTUX CEYECHUU.

usmMepeHul Ha
MecmHocm,

YCMHbIU

¢dpoumanvuvili U
UHOUBUOY ATTbHBILL
KOHMPOJib,
NUCbMEHHBIU

KOHRmMpOJ/ib.: nmecm

Pazgen 16. Teopuss BepoATHOCTH W  MaTeMaTHYeCKas NUCbMEHHbIU
CTATHCTHUKA. KOHMPOTb:
Temal6.1. KoMOMHATOPHUKA M BEPOATHOCTH npakmuieckas
3Hamy: paboma -
° OIpesieNIeHUE KOJINYECTBAa KOMOMHALIN; peuwienue 3a0ay
YMETh: VCMHbIU
° pemiath MpocTeiiue KOMOWHATOPHBIE 3aJa4d  METOJOM @ponmanvuvill  u
nepebopa, a Tak¥Ke ¢ UCTOJIb30BAaHUEM U3BECTHBIX (HhOPMYIT; UHOUBUOYATILHBIU
° BBIYUCIIATh B MPOCTEHIINX CIy4asx BEPOSTHOCTH COOBITHH Ha KOHMPOTb,
OCHOBE I0JICUETa YKCIIa UCXOI0B NUCbMEHHbLU
Tema 16.2.2/ieMeHTbI TEOPUM BEPOSITHOCTEH U MaTeMATH4YeCKOM KOHMPOTb:
CTATUCTUKH CamMocmosmenshas
3HaAMb: paboma
° OIIpE/IENICHUE BEPOSITHOCTH;
° ompeneseHue  CIIydyallHOM  BENMMYMHBI W €€  (PyHKIuu
pacnpeneneHus, MaTeMaTH4eCKOro OKHUIaHUs
YMETB:
° BBIYUCIIATH B MPOCTEUIITNX CIydasx BEPOSTHOCTH COOBITUI Ha
OCHOBE I10/ICU€Ta YHCIIa UCXO/I0B;
° UCIIOJb30BaTh  NPUOOpETEHHbIE 3HAHUS M yMEHUS B
MPaKTUYECKOM I€ITEIbHOCTU U NTOBCEHEBHOM KU3HU:
° JUTSL aHAJIW3a peajibHbIX YUCIIOBBIX JAHHBIX, IIPEJICTABICHHBIX B
BUJIC AHarpamm, rpaukoB.;
o aHanM3a MHQOPMALUU CTaTUCTUYECKOTO XapaKTepa.
) BBIYUCIISITh BEPOSTHOCTU B MPOCTEHIINX CIyUasx;
° COCTaBJIATh (YHKIUIO pACIpeneneHus] s JAUCKPETHBIX
BEJIMYMH, BBIYUCIIATH MaTEMATHUYECKOE OXKHUIaHNE
IToBTOpEeHUeE NUCbMEHHbIU
KOHMPOTb:
npakmuyeckas
paboma -

peuteHue 3a0au
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[lepeueHb OLEHOYHBIX CPEACTB TEKYLIErO KOHTPOJISA, HAIPABJICHHBIA HA BBISIBICHUE YPOBHS
c(hopMUPOBAHHOCTH TIPEAMETHBIX, MeTanpeaMeTHbIX pe3ynsratoB, OK u 1K mo cnenuansnoctn
IIPEACTABIIEH.

1 Pedeparnl

[Ipogykr camocrosiTensHOM pPabOThl  00yyarolerocsi, MpeICTaBIsAIONIMI co0oil  KpaTkoe
U3JO)KEHHEe B IHCBMEHHOM BHJIE TMOJIYYEHHBIX pE3YJIbTaTOB TEOPETHUECKOro aHalln3a
orpesieNieHHOW Hay4yHOH (y4eOHO-MCCIIeoBaTeNbCKONM) TEMBbI, TJi€ aBTOpP PAacCKphIBAE€T CYTh
UCCIIelyeMOi MpoOieMbl, IPUBOJUT pa3IMYHbIE TOUKH 3PEHUs, a TaK)Ke COOCTBEHHBIE B3IIISAbI
Ha Hee. Pedepar mo gaHHOMY Kypcy SBISETCS OJHUM M3 METOJOB OpraHU3allud
CaMOCTOSITEIIbHON PaOOTHI.

2 Keiic-3apauya

[IpobnemHoe 3amaHHe, B KOTOPOM OOydaromIeMycsl MpPeJIaraloT OCMBICIHTH PEATbHYIO
po¢eCCHOHANTBHO-OPUEHTHPOBAHHYIO ~ CUTYallMi0, HEOOXOMUMYI0 [UIS pEIIeHHs JTaHHOU
poOIEeMBI

3 KoutpoJbHas padora

CpencTBo NpOBEpKM yMEHUH TNPUMEHATh MOJIYYCHHBIE 3HAHUS JJs pEUIeHus 3aj1ad
OTIpe/IENIEHHOTO TUIIA 110 TEME WUJIU pa3einy

4 YcTHbli onpoc

eneBas mombopka paboT oOywaromierocsi, pacKpbIBaomias €ro  HHAWBUAYaJbHbIC
o0pa3oBaresbHble JOCTUKEHUS B OTHOM MIJIM HECKOJIBKUX YU€OHBIX JUCLUIUIMHAX

5 Pa3HoypoBHeBbI€ 3aJaHUS

Paznuuaror 3a1auu ¥ 3ajaHUsL:

a) PEnpOAYKTHBHOTO YypPOBHS, TIO3BOJISIFOIIME OIEHWBAaTh H JAUArHOCTUPOBATh 3HAHUE
(akTHueckoro Marepuasna (0a30Bble MOHATHUS, AITOPUTMBL, (AKThl) U YMEHHME HPaBUIBHO
HCIIOJIBb30BaTh CICHHAJIBHBIC TCPMHWHBI W IOHATHUA, Y3HABAHUC 00BEKTOB HU3YyUCHHUA B paMKax
OTIpeIeJIEHHOT0 pa3ziesa JUCIUIUINHBL,

0) pEKOHCTPYKTMBHOTO YpPOBHS, ITO3BOJISIONINE OIEHWBATh M JMATHOCTUPOBATH YMEHHS
CHUHTE3MpOBaTh, AHAJIN3UPOBaTh, 0000IIATh (QAKTUYECKUH M TEOPETHUYECKUH MaTepuan ¢
(bOpMYHI/IpOBaHI/ICM KOHKPCTHBIX BBIBOJAOB, YCTAHOBJICHUCM IMMPUYNHHO-CIICACTBCHHBIX CBHSGﬁ;

B) TBOPUECKOT'O YPOBHSI, TIO3BOJIAIOLIME OLIEHUBATh U IUArHOCTUPOBATh YMEHUS, HHTETPUPOBAThH
3HAHUA Pa3IMYHBIX 00NacTel, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3pEHUS

6 IIpakTnueckas padora

CpencTBo MpoOBEPKM YMEHUM NPUMEHSTH TOJYYCHHBIC 3HAHUS IO 3apaHee OIpeaesIeHHON
METOJIMKE JUIsl peLeHHs 3a1a4 U 3aJIJaH|H 110 MOJYIIIO WIIM AUCLUIUIMHE B LIEJIOM

7 IIpoekT

YacTU4HO periaMeHTHPOBAaHHOE 3aJlaHKe, UMEIOIlee HECTaHAapTHOE PELIeHNe U MO3BOJISIONIee
JUarHOCTUPOBaTb YMEHHS, MHTETPUPOBATh 3HAHUS PA3IUYHbIX OOJIacTel, apryMeHTHPOBaTh
COOCTBEHHYIO TOYKY 3peHHs. MOXET BBINOJIHATHCS B MHAWBUIYAIbHOM IMOPSIKE WU TPYNION
o0yJarommxcs

8 Tecr

Cucrema cTaHIApTU3UPOBAHHBIX 3aJaHMM, TMO3BOJSAIONIAS ABTOMATHU3UPOBATh MPOLELYPY
U3MEpEeHUs YPOBHS 3HAHUN M YMEHUH 00yyaromierocs

CucreMa oneHUBAHUSA

IIpu npoBepke ycBoeHHs MarepHuaja HEOOXOAMMO BBIABIATH IOJHOTY, IPOYHOCTH YCBOEHHS
YYaIIMMKUCS TEOPUU M YMEHHs IPUMEHATh €€ Ha IIPAaKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTYyalusx, (GOpMHPOBATH KOMIIETCHIIUU:

73



- KJII04YeBble 00pa3oBaTe/ibHble KOMIIETEHIIMH YEpE3 Pa3BUTHE YMEHUN IPUMEHSATh aJIFOPUTM
peleHuss ypaBHEHMI, HEPAaBEHCTB, CUCTEM YPaBHEHHUHM U HEPaBEHCTB, TEKCTOBBIX 3aad,
peueHus reOMEeTpUYECKHX 3a,/1a4;

- KOMIIETEHUMsl CAMOPa3BUTHUA 4epe3 pPA3BUTHE YMEHHM IOCTAaBUTh LEIHU JEATEIbHOCTH,
IJIAHUPOBAHME JTAIIOB YPOKA, CAMOCTOSTEIBLHOE MTOIBEICHUE HTOTOB;

- KOMMYHHKATHBHAsl KOMIIETEHIMsI Yyepe3 YMEHMs pa0doTaTh B Mapax NpU peIleHUH 3aJaHui,
00CYX/IeHM BapUaHTOB PELICHUs, YMEHHE apIyMEHTUPOBATh CBOIO TOUKY 3PEHHUS;

- MHTEJICKTYaJIbHAS KOMIIETEHLHMs 4epe3 Pa3BUTHsS YMEHHUH COCTAaBJIATH KPATKYIO 3allUCh K
3aza4ye

- KOMIIETCHUMS NPOAYKTHBHON TBOPYECKOH [eATEJBbHOCTH 4YEpe3 pa3BUTUE YMEHUU
NepeBO/Ia 3aJaHU Ha MaTEMaTU4ECKUMN 3BIK

- MH(popManMOHHAA KOMIleTeHUMA uepe3 (OopMHpOBaHHE YMEHHS CaMOCTOSATENbHO HCKaTb,
aHAJIM3UPOBATh U OTOMPATh HEOOXoAUMYIO HHpopMaiuio nocpeacTsom UKT

[lpomexxyToyHass —arrecTamus Y4eOHOro Kypca MaTeMaTHKH OCYIIECTBISIETCS — 4depes
MAaTCMAaTHYCCKUEC AUKTAHTBI, CaMOCTOATCIIbHBIC pa6OTBI, KOHTPOJIbHLIC pa6OTLI no pasacjiam
y4eOHOro MaTepuasa, TECThI.

[Ipemuiararorcst ygamuMcest pa3HO-ypOBHEBBIE TECTHI, T.€. CIIMCOK 3aJaHUM JEIUTCS Ha JABE YaCTH

— 00s3arenbHyI0 U HeoOs3arenbHyro. OO0s3aTeNnbHbI ypoBeHb oOecriedynBaeT 0a30BbIe 3HAHUS
it moboro ydenuka. HeoOsizaTenmpHast yacTh paccuMTaHa Ha Oosiee TTyOOKHE 3HAHUSI TEMBI.
Lenb: crmocoOCTBOBaTh  pPa3BUTHIO YCTOWYMBOTO YMEHHSI M 3HAHHUS COIVIACHO JKEJIAHWSM H
BO3MO)KHOCTSIM y4aIlluXCsl.

3agaHus U1 YCTHOTO M IUCBbMEHHOTO OIIPOCa YyUAIIUXCsl COCTOSAT U3 TEOPETUYECKUX BOIIPOCOB U
3ajad.

OTBeT Ha TEOPETUYECKUI BOIMPOC CUMUTACTCS O€3yNpeuHbIM, €CIIU MO0 CBOEMY COJEPKaHHIO
HOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COAEPKUT BCE HEOOXOIUMBbIE TeopeTHuecKue (PakThl U
000CHOBaHHbIE BBIBOJBI, & €T0 M3JIOKEHHE U MUCHMEHHAs 3alUCh MAaTeMaTHYeCKU TPaMOTHBI U
OTJINYAIOTCS TIOCTIEIOBATENIEHOCTBIO U aKKYypPaTHOCTBIO.

Pemenune 3amaum cumraercsi Oe3ymnmpeyHbIM, €CITU MPaBHILHO BBIOpaH CHOCOO pElIeHHs, camo
pellleHre COMPOBOXIAETCS HEOOXOAWMBIMUA OOBSCHEHHSIMH, BEPHO BBITIOJHEHBI HY)XHBIE
BBIUUCIICHUsI M IpeoOpa3oBaHUs, IOJy4eH BEpHBIH OTBET, IOCIEAOBATEIbHO  3alUCaHO
peleHue.

OrneHka OTBeTa ydallerocs Mpu yCTHOM M MMCbMEHHOM ONpOCe MPOBOAMUTCS IO MATHOATIIBHON
cucTteMe, T. €. 32 OTBET BBICTABIsIETCA OHA M3 OTMETOK: | (110X0), 2 (HEYHAOBIETBOPUTEIHHO),
3 (YIOBIETBOPUTENHHO), 4 (XOPOIIIO), 5 (OTINYHO).

KpnTepml U HOPMbI OII€HKHA 3H3HI/II71, yMeHHﬁ U HABBIKOB oﬁyqammnxcﬂ mo MaTeMaTHuKe.

1. OneHka NMCbMEHHbIX KOHTPOJIBHBIX PA00T 00y4aK0IIMXCH 110 MATEMATHKE.

OTBeT OleHUBaeTCcsA 0TMETKOM «5», eclu:

a pa0oTa BBINOIHEHA OJTHOCTBIO;

a B JIOTHUECKHUX PACCYKIEHUSIX U 000OCHOBAHUHU PELLIEHUS HET POOEJIOB U OLINOOK;
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a B PEIICHNU HET MaTEMAaTHIECKHUX OMMOOK (BO3MOXKHA O/THA HETOYHOCTh, OTIHCKA, KOTOpast

HE SBJISICTCS CIIEJCTBUEM HE3HAHMS WM HEMIOHMMAaHUs y4eOHOro Marepuana).
OtMeTKa «4» CTaBUTCS B CIEAYIOIINX CIy4asx:

a paboTa BBITIOTHEHA MOJHOCTHIO, HO 00OCHOBAHUS IIArOB PEUICHUs HETOCTATOUHBI (€CIn
yMeHHEe 000CHOBBIBAThH PACCYKICHHSI HE SBIISUIOCH CIIEIUAIBHBIM 00bEKTOM MPOBEPKH);
a JOTYIIEHbl OfHA OIMMOKa WJIM €CTh JBa — TPU HEMO04YETa B BBIKJIAJKAX, PUCYHKaX,

yeprexax MM rpadukax (ecaum 3TH BUAbI pabOT HE SBISJINCH CHEIHAIbHBIM OOBEKTOM
IIPOBEPKH).
OtmeTka «3» CTaBUTCS, €CITH:

O JIomyieHo Oosiee OMHOM OMMOKM WM 0OoJiee JIByX — TPEX HEJOYETOB B BBIKIIAKAX,

yeprexkax wid Tpadukax, HO oOydaromuics o0namaer 00s3aTeNbHBIMU YMEHUSIMH 10
IIPOBEPSEMON TEME.
OT1MeTKa «2» CTaBUTCS, €CITH:

i A0OMYHICHBI CYIICCTBCHHBIC OI_I_II/I6KI/I, IIOKa3aBIIMEC, 4YTO 06yqafou11/11710;1 HC 06J1az[aeT

O6$I?>aTeJ'H)HI)IMI/I YMCHUAMU 11O HaHHOﬁ TeME B IIOJTHOU MEpeE.
Otmetka «1» cTaBUATCS, SCIIH:

a paboTa mokasaja HOJIHOE OTCYTCTBUE y 00yYaromerocst 00s3aTe/IbHbIX 3HAHUN 1 YMEHUH

0 MPOBEPSEMON TEME WIIM 3HAUNUTEIbHAs YacTh paOOTHI BBHITTOJIHEHA HE CAMOCTOSITEIHHO.
Yuurenb MOXET MOBBICUTh OTMETKY 3a OPUTMHAJIBHBIM OTBET HAa BOMPOC WM OPUTHMHAIBHOE
pelIeHre 3aJay, KOTOpbI€ CBUJETEIBCTBYIOT O BBICOKOM MAaT€MaTUYECKOM pa3BUTHHU
oOyuarorerocs; 3a peuieHue Ooliee CIOXKHOM 3a7adll WU OTBET Ha Ooliee CIOXKHBIN BOIPOC,
HpeIIJIO)KCHHLIe 06yqa101ueMyc;1 JOITOJJHUTCJIIBHO IIOCJIC BBIIIOJJHCHHUA UM KaKI/IX-JII/I6O ,Z[pyFI/IX
3aJaHUM.

2. Onenka YCTHBIX OTBE€TOB oﬁyqalomuxm o MaTeMaTuKke

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIM YUEHUK:

a MIOJTHO PACKPBUI COZEpXKaHME Marepuana B 00beMe, MPeayCMOTPEHHOM MPOrpaMMOH U
Y4eOHUKOM;
a W3JIOKHMII ~ Marepuajg TPaMOTHBIM  SI3BIKOM, TOYHO HCHOJNB3YyS MaTeMaTHYeCKYIO

TCPMUHOJIOTHIO U CUMBOJIMKY, B OHpeﬂeHeHHOﬁ JIOTUYECKOM IOoCJICA0OBATCIbHOCTH,

a MIPaBHJIBHO BBITOJIIHWI PUCYHKH, YEPTEXKH, IpadUKH, COMYTCTBYIOIINE OTBETY;

g IIOKa3aJl YMEHHE WLIIOCTPUPOBATh TEOPUIO KOHKPETHBIMM IIPUMEPAMU, IPUMEHSATH €€ B
HOBOM CUTyallu! IIPY BBIIIOTHEHUH IIPAKTUYECKOTO 3a1aHUS;

g IIPOJEMOHCTPUPOBAJ 3HAHME TEOPUM paHEe MW3YUYEHHBIX COIYTCTBYIOIIUX TEM,
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c(hOpMUPOBAHHOCTh M YCTOHYMBOCTH MCIOIB3YyEMBIX IIPH OTBETE YMEHHUI U HABHIKOB;

a OTBeYaJ CaMOCTOSTENbHO, 0€3 HABOAAIIMX BOIIPOCOB YUUTEIIS;

0 BO3MOXHbBI OHA — ABC HCETOYHOCTH IMPHU OCBCHICHUHU BTOPOCTCIICHHLIX BOIMPOCOB HUJIU B

BBIKJIAIKAX, KOTOPLIC YUCHUK JICTKO UCIIPABUII ITOCJIC 3aMCUYaHUA YUHUTCIIA.

OTBeT oLIeHUBAETCSI OTMETKOM «4», €CIIN YIOBIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLICHKY
«5», HO TIpU 3TOM UMEET OJUH U3 HEJJOCTATKOB!

0 B HU3JIOKCHHWHN OOIIYUICHBI HeOOJIbIIHE np06em,1, HE HCKa3uBIICC MaTeMaTH4YCCKOC
COACPIKAHUC OTBECTA,

0 JOIYHICHbI OAHWH — JBa HEAOYETA IIPHU OCBCUICHHHM OCHOBHOI'O COACpKaHHA OTBETA,
HCITPABJICHHBIC IMOCJIC 3aMCUAHUA YUUTCIIA,

0 JOIYIICHBI omubOka uau OoJiee ABYX HEAOYECTOB IIPpHU OCBCIICHHHU BTOPOCTCIICHHBIX

BOIIPOCOB UJIK B BBIKJIAAKAX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCYaHUA YUUTCIIA.

Ot1meTKa «3» CTaBUTCS B CICAYIOMIMNX CIyqasx:
O HETIOJTHO PACKPBITO COAEpKAHHE Marepuaia (CoaepskaHue M3JI0KEHO (hparMeHTapHO, He

BCErJa MOCJEeN0BaTeNbHO), HO MOKa3aHO 00llee MOHMMAaHKE BOIPOCa U MPOJEMOHCTPUPOBAHBI
YMEHHsI, TIOCTaTOuHbIe JIsl YCBOCHUS IPOrpaMMHOro marepuana (onpenenensl « TpeboBaHusIMU
K MaTeMaTU4YeCKON MOATOTOBKE OOYJarOIIMUXCs» B HACTOSIICH MporpaMMe Mo MaTeMaTuKe);

a UMENUCh 3aTPYIHEHHs] WM JOMYILICHbl OIIMOKM B ONpPEAETICHUHM MaTeMaTHYeCKOU

TCPMHUHOJIOTHH, YCPTCIKAX, BbIKJIAJAKAX, UCIIPABIICHHBLIC ITIOCJIC HCCKOJIbKUX HABOJAIINX BOIIPOCOB
YUUTEIIA,

a YYEHUK HE CIPABWICS C IPUMEHEHHEM TEOPUHM B HOBOW CHUTyallud IIPU BBINOJHEHUU

NPaKTUYECKOTO 3aJ[aHMsl, HO BBIMOJIHWII 3a/IaHUsI 0053aTEILHOTO YPOBHSI CIIOKHOCTH IO JTAHHOM
TEME;

0 npu AgOCTAaTOYHOM 3HAHUMW TCOPCTHYCCKOTO Marcpraja BbIABICHA HEAOCTATOYHAA

C(bOpMI/IpOBaHHOCTL OCHOBHBIX }/MeHI/Iﬁ 1 HaBBIKOB.

OTMeTKa «2) CTaBUTCS B CICAYIOIIUX CIIydasK:

a HE PACKPHITO OCHOBHOE CoJep KaHHe y4eOHOro Marepuaa;

a 0oOHapy)KeHO HE3HaHWE YYEHMKOM Ooubled Wiu Haubosiee BaKHOM 4acTH y4eOHOTO
Marepuaa;

a JOTYIIEHBl OMMOKH B OIpEIeICHHH TOHSATHHA, TPH WCIOIB30BAaHUH MaTeMaTH4eCKOM

TEPMHUHOJIOTUH, B PUCYHKAX, YEpTEXKax HIM rpadukax, B BBIKJIAJIKaX, KOTOPbIE HE MCIPABICHbI
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NOCJIC HCCKOJIbKUX HABOAANIUX BOIIPOCOB YUUTCIIA.

OtrMmeTka «1» cTaBUTCS, €CIIN:
Il Y4EHUK OOHapyXHJI MOJHOE HE3HAHUE M HETTIOHMMAaHHE N3y4aeMOoro yueOHOro MaTepuaia

HJIK HE CMOT" OTBCTUTDb HU HAa OAWH M3 MMOCTABJICHHBIX BOIIPOCOB MO U3YUCHHOMY MaTCpuraly.

Oo0mas kiaaccupukanms ommnoOOK

[Ipu omeHke 3HaHWI, YMEHWH W HABBIKOB OOYYAIOMIMXCS CJIEAyeT YYHTHIBATh BCE ONIMOKH
(rpyOble U HETpyObI€) U HEAOUETHI.

3.1. I'pyObIMU CUMTAIOTCS OIITHMOKH:

- HE3HAHUE OMPEJCICHUSI OCHOBHBIX TMOHSATHH, 3aKOHOB, IIPABUJI, OCHOBHBIX TOJOKEHUI
TEOpHH, HE3HaHHE (GOpMYJ, OOMIECTPUHATHIX CHUMBOJIOB OOO3HAYCHHWH BEIWYWH, CAUHUI] HUX
HU3MEpCHUS,

- HE3HaHWE HAMMEHOBAaHUM eIUHUI U3MEPEHUS,

- HEYMEHHE BBIJICIUTH B OTBETE IIaBHOE;

- HEYMEHUE MPUMEHSTh 3HAHUS, AITOPUTMEI JIJIsl peIICHHUS 33134,

- HEYMEHUE JIeIaTh BEIBOJBI U 0000IICHMS;

- HEYMEHHUE YUTATh U CTPOUTH TPaPUKH;

- HEYMEHUE IT0JIb30BATHCS TIEPBOMCTOYHHKAMHE, YICOHHUKOM ¥ CIIPAaBOYHHKAMU;

- MOTePst KOPHsI WJIK COXPaHEHUE TTOCTOPOHHETO KOPHS;

- orOpaceiBaHue 06€3 00BSICHEHUI OJTHOTO U3 HUX;

- paBHO3HAYHBIC UM OIITUOKHU;

- BBIYHCIIUTEIIbHBIE OLIINOKH, €CJIU OHU HE SBIISIOTCS OIHUCKOIL;

JIOTUYECKUE OLIUOKU.

3.2. K HerpyObIM OIIMOKaM CJIeTyeT OTHECTH:

- HETOYHOCTh (DOPMYIUPOBOK, OINpPENETICHUM, MOHATHI, TEOpUH, BbI3BAaHHAsI HETIOJIHOTOMN
OXBaTa OCHOBHBIX NPU3HAKOB OIPEAEIAEMOrO MOHATHS WIM 3aMEHOM ONHOIO - IBYX M3 3THX
IIPU3HAKOB BTOPOCTENICHHBIMU;

- HETOYHOCTh TpaduKa;

- HEPALMOHAJIBHBIN METOJ pELICHMs 3aJaud WIA HEAOCTAaTOYHO NPOAYMAaHHbBIN IUIaH
0TBeTa (HapyILIEHUE JIOTUKH, ITI0IMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMN);

HEPALMOHAJIbHBIE METO/IbI paOOTHI CO CITPABOYHOM M IPYTrOM JINTEPATYpO;

HGYMGHI/IC pGIHaTI) 3aJa4H, BBIIIOJIHATH 3a1aHUA B 06IlI€M BHUIC.
3.3. HenoueTtamu SBIISIIOTCH:

HEepalMOHAJIbHbIE PUEMBbI BEIYUCIICHHUH U TPeoOpa3oBaHui;
HeOpeKHOE BBIMOTHEHHE 3alUCcel, UepTexeil, cxeM, rpaduKoB.
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Paznen 5. Oco0eHHOCTH OPraHU3ANUYN YYEeOHBIX 3aHATHH NPH
peajausanuu 001e00pa3oBaTeJIbHON JMCHMILINHBI MaTteMaTruka ¢
y4eToM NnpodecCHOHAIBHOM HATIPABJICHHOCTH OCHOBHOM
o0pa3oBaTeJIbHON NMPOrpaMMbl CpeaHero nNpogeccuoOHAILHOIO

oOpa3zoBaHus
5.1. Cnenudguka opranu3anmuu yueOHbIX 3aHATHI ¢ y4€TOM JOCTHKEHU I, 0003HAYEHHBIX
BbIIIE PE€3YJIbTATOB, MEXAaHU3MOB, HHCTPYMCHTOB pe€a/iu3annuu ﬂpO(l)eCCHOHaJ]bHOﬁ
HaNpaBJEHHOCTH 00111e00pa3oBaTe/IbHON TMCUUILIMHBI MaTeMaTuka

Peanmuzanuss y4eOHOW IUCHUIUIMHBI TpeOyeT Hamu4us y4eOHOro kaOMHETa MaTreMaTuku |
CTaTHCTUKH,
O6opynoBanue yueOHOTo KaOWHETA:
O6opynoBaHue yueOHOTo KabWHETA:
1. IunakTuyecKuid pa3naTouHblii MaTepuall.
2. HabGop kaprouek.
3. TpaHCOpTHPHI.
4 JIuneuiku.
5. Kapanpamm.
6. Mojen reoMeTpUIeCKUX Tell.
7. Habop KOMIBIOTEPHBIX HPOTrpaMM IO MaTeMaTHKE .
8. Cepun Tabmmil.
9. [Toprpetsl marematukoB (10 mT.).
10. Mogenu reoMmeTpudeckux puryp.
11. Habop ay4mux MUCbMEHHBIX KOHTPOJIBHBIX M 9K3aMEHAIIMOHHBIX Pa0OT, BBITIOTHEHHBIX
00yYaroIINMHUCS.
12. JlocKku WK IaHEIIn
13. CapaBoyHas tuteparypa, METOJUYECKas JTuTeparypa
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5.2. UudopmannonHoe obecneyeHue o0ydeHust

JIMTEPATYPA

st oOyuaromuxcest
Anumos III.A. u np. Anre6pa u Hauana ananu3za. 10 (11) k. —M., 2018.

° Artanacsa JI.C. u ap. I'eomerpus. 10 (11) xir. — M., 2014.

° A. I. Mopnkosuy, I1. B. CemenoB. Anrebpa m Hauana ananusa 10xmacc. YueOHHK - M.
MmuemosuHsa, 2011 r;

° A. T. Mopaxkosuy, I1. B. CemenoB. Anrebpa n Hayayia ananusa 11kmacc. YueOHuk - M.:
Mmuemo3suna, 2013 r;

° A. I. MopakoBuu, JI. O. Jlenumena, T. A. KopemkoBa, A. P. Ps3anosckuii, I1. B.
CemenoB Anrebpa n Havyana aHanmsa 10 kinace. 3agagnuk — M: Muaemosuna, 2009 .

° bammvakoB M.M. Anreb6pa m Hadama mMareMaTHdecKoro aHaiau3a (0a3oBbId ypoBeHB). 10
ki1 — M., 2012.

° bammvakoB M.M. Anre6Gpa u Hayasia MateMarudeckoro aHaiamn3a (6a3oBblii ypoBeHb). 11
KI1. — M., 2012.

° bammvakoB M.W. Maremaruka (6a3oBbiii ypoBenb). 10—11 k1. — M., 2015

° BbammvakoB M.W. Maremaruka: 10 k1. COopHuUK 3a1ad: yue6. mocodue. — M., 2014.

° bammvakoB M.U. Maremaruka: yaeOnuk ais 10 ki — M., 2004.

° Konmoropos A.H. u ap. Anrebpa u Hayana ananusa. 10 (11) k1. — M., 2000.

Komsarun FO.M. u ap. Maremaruka (Kuura 1). — M., 2003.

° Komsarun FO.M. u np. Maremaruka (Kuura 2). — M., 2003.

° Jlykankun I'JI., Jlykankun A.I. Maremaruka. Y. 1: yueOHOE mocoOue i yupexacHUI
HavyaJbHOTO MpodeccronambHoro oopasosanus. — M., 2004.

° [Texneuxuit M.JI. Marematuka: yaeOunuxk. — M., 2003.
o CmupnoBa U.M. I'eometpus. 10 (11) k1. — M., 2000.

s npenogaBaresiei

° Anexcanapos A.Jl., Bepuep A.JL, Pookuk B.W. T'eomerpus (0a30BbIii ¥ MpO(UIBHBIN
ypoBHH). 10—11 k. 2015.
° Aranacsa JI.C., byry3zor B.®., Kamommes C.b. u nap. I'eomerpus (06a3oBbIii u

npodmibHbIN ypoBHH). 10-11. — M., 2015.
° Konsirun FO.M., TkaueBa M.B, ®eneposa H.E. u ap. mox pen. Kuxuenko A.b. Anredpa

¥ Hayvajia MaTeMaTHu4eCcKoro aHaiau3a (6a30Bblil 1 mpoduabHbI ypoBHH). 10 k1. — M., 2005.

° Hukonsckuit C.M., IloramoB M.K., PemernukoB H.H. u np. Anrebpa u Hauana
MaTeMaTH4ecKoro aHanu3a (0a30Bblil v poduibHeI ypoBHU). 11 k1. — M., 2006.
° Hukonsckuit C.M., IloramoB M.K., PemernukoB H.H. u np. Anrebpa u Hauana

MaTeMaTHIeCKOTo aHajau3a (0a30BbIil 1 mpoduibHbIN ypoBHHU). 10 Ki1. — M., 2006.
79



° [Hapsirua N.®. I'eomerpus (6azoBeiii yposens) 10—11 k1. — 2005.
° A. I. Mopakosuu, JI. O. Jlenumena, T. A. KopemkoBa, A. P. Psa3anosckuii, I1. B.

CemenoB Anrebpa u Havana ananusa 11 xinace. 3amaunuk — M: Muemo3una, 2009 r;

° A. I Mopaxosuy, I1. B. CemenoB. Anrebpa u Hadana ananuza 10 knace. [IpoduibHbIit
ypoBenb. [Tocobue s yuuteneir M.: Muemosuna, 2008 r.;

° A. T. Mopaxosuy, I1. B. CemenoB. Anrebpa u Hauana ananusa 11 knacc. [IpodunbHblii
ypoBeHs. [locobue mis yaureneit M.: Muemosuna, 2008 1.;

° B. U. T'mu3Gypr Anrebpa um Havanma ananmm3a 10 xmacc. KoHTponbHBIE pPabOTHI.
[TpodunbHbIi ypoBeHb - M.: MHeMo3una, 2009 r.;

° B. U. I'mu3bypr AusreGpa u Hauana asanu3a 11 wxiacc. KoHTposibHbIE pPaOOTHI.
[IpodunbHelii ypoBens - M.: Muemo3suna, 2009 r.;

° JI. A. AnekcanapoBa. Anrebpa m Haudana ananuza. CamocTosTeabHbIE PaboOTh- M.:
Mmuemosuna, 2009 1.

° [a6ynun M.U. u np. Anrebpa Hayana aHanuza: Junakruyeckue marepuainsl mis 10 —
11 xi1. — M.: Muemo3suna, 2000

° HenumesBa JI.O. KopemxoBa T.A. Anre6pa um nHavana anmammza. 10 —11 xmacc.:
Temaruueckue TECThI M 3a4eThl JuIsi oOmieoOpazoBarenbHbIX yupexkaeHuid. I[lom pex. A.TL.
MopakoBuya.- M.: Muemo3suna, 2009

° EpmoB A.IL., T'ono6opoapko B.B. CaMocTosiTeNbHBIE i KOHTPOJIbHBIE pabOTHI IO anredpe
n HayajaMm a”aim3a i 10-11 knaccos. — M.:Mnekca, 2009

° B.®. byty3os, C.b. Kagomues u ap. — M.: IIpocsenienune, 2006.

[ b.I. 3uB. lunakrnueckue marepuansl no reomerpun A 10 knacca. — M. Ilpocseienue,
2003.
° b.T". 3uB. Jlunakruueckue marepuaisl o reomerpuu ais 11 kmacca. — M. [Ipocsemenue,
2003.
L I0.A. T'mazkoB, .M. FOauna, B.®. Byty3oB. PaGouas terpaap mo reomerpun s 10

kiacca. — M.: I[Ipocsemienue, 2003.

° B.®. byry3os, 0.A. I'maskoB, U.U. IOnuna. PaGouast terpanp mo reomerpuu anus 11
kinacca. — M.: [Ipocsemenue, 2004.

° b.I. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaumn no reometpun st 7 — 11 kiaccoB. —
M.: Ilpocsemenue, 2003.

° C.M. Caaksn, B.®. byry3oB. U3yuenue reomerpuu B 10 — 11 xmaccax: Metoaudeckue
pexoMeHaanuu K yueOHuky. Kuura ans yuurens. — M.: Ilpocsenienue, 2001.

o B.A SpoBenko. B momomrs mkoneHOMY yuutenwo. JuddepeHmpoBaHHBIA MOIXOI.
Knura nns yuurens. — M.: BAKO, 2007.

DJIeKTPOHHBIE CPEICTBA 00yYeHMsI:

«OtkpbITas MatemMaTika. QyHKUUU U rpaduKu » - «DUZHKOH».
«OrtkpbITas maremaruka. CtepeoMeTpusd - « DU3UKOH».
«l'eHeparop 3ananuii Mo maremaruke» - «IIpocsemenuey.
«Anredpa 10-11» - «I[Ipocserienuey.

«Bupryanpnas mkona Kupunna u Medonus», anredpa, reometrpust 11 kmacc.
«Crepeometpus 10-11» - OO0 «1C-ITabnummary, 2005.
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° s obecnieyeHus MIOAOTBOPHOTO Y4eOHOTO Mpolecca MpeanonaraeTcs HCIoIb30BaHNE
uHbOpMaIN U MaTepuasoB cienytomux MaTepHeT — pecypcos:

° MunuctepctBo obpazoBanusi PO: http://www.informika.ru/;  http://www.ed.gov.ru/
http://www.edu.ru/

° TectupoBanme online: 5 - 11 kmacew :  http://www.kokch.kts.ru/cdo/

° [lemarormueckass  Mmacrepckas, ypoku B MHrepHer W MHOroe  japyroe:
http://teacher.fio.ru

° Hosrie TexHonoruu B o6pazoBanun:  http://edu.secna.ru/main/

° [lyreBomuTenn «B MUpE HAYKI» JUTST IITKOJTBHUKOB:
http://www.uic.ssu.samara.ru/~nauka/

° Merasanuknonenust Kupuia u Medoaust: http://mega.km.ru

° CalThI « DHIUKJIONISANH SHITUKIIONENI, Hapumep:  http://www.rubricon.ru/

° http://www.encyclopedia.ru/
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