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PaccmoTpeno [IpunsaTo

Ha 3aceJaHuM MPEIMETHO LUKIOBOM KOMUCCHU neAarornyeckuM COBETOM
[TpoTtokox Ne 9 ot 08 anpenst 2023r. AKaneMu4yeckoro KoyuremKa
IIpencenarens IIK Kynenko A.A. ITpotokon Ne 8

3aB otaenenueM XyabiHa FO.A. ot 08 anpens 2023 r.

PaGouass mnporpamma pa3paboTaHa Ha OCHOBE OCHOBHOM MpodeccrOHaIbHOM
00pa30BaTeNbHON MPOrpaMMbl CPEIHEro MpPOPEeCCHOHATBHOIO O00pa30BaHUS MPOrPaMMBI
IIOATOTOBKU CIELMAIMCTOB CpeHero 3BeHa, cueruanbHocTi 09.02.06 CereBoe U cucTeMHOE
anmuHHCcTpUpoBanue, GenepanpHoro 3akoHa Poccuiickoit @enepanuu ot 29 nekadps 2012 r.
Ne 273- ®3 O6 obpazoBanuu B Poccuiickoit ®@enepauuu (pemakius ot 25.12.2018 r.) u
tpeboBanuit ®I'OC cpeanero npodeccroHanbHOro 06pazopanus no creruanbuoct 09.02.06
CereBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE YTBEpkAeHHOTO (1puka3 oT 09.12.2016 r. Ne 1548
OO0 yTtBepx)aeHnu (heaeparbHOTO TOCYAaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa CPEITHEr0
npodeccuonansHoro obpazoBanusi mno crneuuagbHocTu 09.02.06 CereBoe U CHUCTEMHOE
aaMuHHCTpUpoBaHue (3apeructpupoBano B Muniocte Poccun 26.12.2016 r. Ne 44978)) u
TEXHUYECKOTO PO MPOPECCHOHATBHOTO 00pa30BaHMSI.

Copep:xaHue MPOrpaMMbl pean3yeTcs B MPOLECCE OCBOCHUS CTYAEHTaMHU OCHOBHOM
npodeccnonanbHOM 00pa3oBaTenbHOM MporpaMMsel o cnenuanbHocTH 09.02.06 CereBoe u
CHUCTEMHOE€ aJMMHUCTPUPOBAHHE TEXHHUYECKoro mnpoduis (Ha ©0a3e OCHOBHOIO OOILEro

obpazoBanust) B cootBeTcTBUU ¢ TpeboBanusiMu PI'OC CIIO Ha 1 kypce (ax) B 1-2 cemecTpe

(ax).

PernieH3eHThI:
3amecTuTeNb JUpEKTOpa o yueOHo-MeToauueckoi pabore HY ITOO KTYUC r. KpacHonap,

bonnmapenko H. A.

Hupexrop OOO «Bekrop» r. KpacHonap,
Bpombepr E. M.

Cosetnuk gupekropa OO0 «Aspo-TpeBen», T. KpacHonap,

Kopob6enko f1.B.
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1 CTpykTypa nporpaMmmbl 001eo0pa3oBaTebHON yueOHOW TUCUMIITIMHbI

MarteMaTuka

1.1 IosicHUTEIbLHAA 3aAMHUCKA

[Tporpamma o6mmeoOpa3oBaTenbHON yueOHOW AuciuminHa MaremaTuka, npeaHa3HadeHa
JUIsT M3yYeHUsT MaTeMaTUKU B NpodeccHOoHaIbHBIX oOpa3oBaTenbHbIX opraHuzanusax CIIO,
peanu3yromux o0pa3oBaTeIbHYI0 MPOrpaMMy CpeaHero oouero oOpa3oBaHus B Mpelenax
OCBOCHHSI OCHOBHOH npodeccroHanbHoi oOpazoBarensHoi porpammer CITO (OITOIT CIIO) Ha
0a3e 0OCHOBHOTO 00111ero 00pa3oBaHus MPHU MOATOTOBKE CIEIIMATUCTOB CPEIHErO 3BEHA.
[Iporpamma paszpabortana Ha ocHoBe TpeboBanuii I'OC cpeanero odiiero oopazoBaHus,
NPEIBABISEMBIX K CTPYKTYPE, COJIEPKAHHUIO M Pe3yJIbTaTaM OCBOCHUS y4eOHOW IUCIUILTMHBI
«MaremaTuka», B COOTBETCTBHM ¢ PekoMeHIalusIMHU MO OpraHU3allH MOJIYYEHHUS CPEIHETrO
oOmiero oOpa3zoBaHusi B IIpeleiax OCBOCHHUS O00pa30BaTelbHBIX MPOrpPaMM CPEIHETO
po(ecCHOHATLHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO 0OIIero oO0pa3oBaHUS C Y4YETOM
TpeOoBaHUll (penepanbHBIX TOCYAapCTBEHHBIX O0Opa30BaTENbHBIX CTAaHAAPTOB U IMOIYy4aeMOil
npodeccuu UM CHEMUAIBHOCTH CpeaHero mnpodeccuoHalbHOTO 00pa3oBaHusi (MHCHMO
JlemapraMeHTa rOCyAapCTBEHHOW MOJUTHKU B cepe moAroroBku padoumx kaapos u IO
Muno6paayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom TpeboBaHuii mosioxeHuss «O
pa3paboTke pabouux mporpamMm oO0IIe00pa3oBaTEIbHBIX YUYEOHBIX TUCIUIUIMH OCHOBHOMN
npoeCCHOHAIBHOW ~ 00pa30BaTEeNbHOM  MPOTPpaMMbl  CPEIHEro  MPO¢eCCHOHAIBHOTO

00pazoBaHUs.

Conepxxanne mnporpammbl «MaTemaTuka» HaNpaBI€HO HAa JOCTHXKEHHE CIEAYIOLINUX
[eJIen:
- obecrnieueHue cHOPMHUPOBAHHOCTU TPEACTABICHUNH O COIHUANBHBIX, KYJIbTYPHBIX H

HCTOPUYECKHX (PaKTOpaxX CTAHOBJICHUSI MATEMATHKU;

- obecrieueHrne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO U
MaTEeMaTHYECKOTO MBIIIUICHHUS,

- obecrieyeHre CPOPMUPOBAHHOCTH YMEHUN MPUMEHSATh MONyYEHHBIC 3HAHUS MPH
peIIeHUH Pa3INnYHbIX 33/1a4;

— obecneyeHne CcHOPMUPOBAHHOCTH TIPEACTABICHUM O MaTeMaTHKE KaK dYacTH

00111eYeTI0BEUECKOM KYJIBTYpPhl, YHHUBEPCATHLHOM SI3bIKE HAYKH, MO3BOJIAIOIIEM OIMHUCHIBATH M

N3Yy4aThb PCAJIbHBIC ITPOLICCCHI U ABJICHUS.



B mporpamMmy BKIIOYEHO cOjep’kaHHME, HalpaBlieHHOE Ha (OPMHPOBAHHUE y CTYJICHTOB
KOMIIETECHIIMHI, HeoOXoauMbIX s KadecTBeHHOro ocBocHus OITOIT CITO na 6a3e OCHOBHOIO
o0miero oO6pa3oBaHus C MOJYYEHHUEM CPEIHEro oomero o0pazoBaHMs MPOTPAMMBI MTOATOTOBKU
crienanucToB cpennero 38eHa (I[IICC3).

[TporpaMmMa MOXKET HCIIOJIB30BATHCS APYTHUMH TPO(HECCHOHATBEHBIMUA 00pa30BaTeIbHBIMH
OpTraHU3aIUSIMU, PEATH3YIOIKUMU 00pa30BaTEeNIbHYIO IPOrpaMMy CPEIHETO 00IIero oopa3oBaHus
B mnpenenax ocBoeHuss ocHoBHOM OIIOIT CIIO nHa 06a3e ocHOBHOro o0miero oOpa3oBaHHS

(TIIICC3).

1.2 O0mas xapakTepucTuka o01eo0pa3oBaTe/1bHONH YU4eOHOI JMCIUIIIHHBI

MaremMaTuka

MaremaTrka sBisieTcsl (yHAaMEHTAIbHOH 00IIe00pa30BaTebHOW IUCHUIUIMHONW CO
CIIOXKHBIIMMCS ~YCTOWYMBBIM COJCP)KAHHMEM W OOMUMHU TpPEeOOBAaHHSIMH K TIOJATOTOBKE
00y4aromuxcs.

B po(hecCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHu3aIusiX, peaTM3YIOINX
00pa3oBaTelbHYI0 MPOrpaMMy CpeaHero odmiero obpasomanus B npeaenax ocBoenms OITOIT
CIIO na 6a3e 0cCHOBHOTO 00111eT0 00pa30BaHus, U3yYSHHE MAaTEMATUKU UMEET CBOM OCOOEHHOCTHU
B 3aBUCHMOCTH OT Npoduis mpodeccHoHambHOTo 00pa3oBaHMs.

[Tpu ocBoennu cnenuanbHocTel CITO conmanibHO-3KOHOMUYECKOTO MPOodUIis MaTeMaTHKa
uzydaercs Oonee yriayOleHHO, Kak mpoduibHas yueOHas JUCIHIUIMHA, YYHUTHIBAIOIIAS
CHENU(PUKY CICIHATHLHOCTEH. DTO BBIPAKASTCS B COJEP)KAaHUU OOyUYEHHs, KOJMYECTBE YACOB,
BBIJICTISIEMBIX HA W3YYCHHE OTACIBHBIX TEM IMPOTPaMMEBI, TITyOWHE WX OCBOCHHUS CTYJICHTaMH,
o0BeMe U XapakTepe MPaKTUYECKUX 3aHATUH, BUJIaX BHEAYIUTOPHON CaMOCTOSATEIbHONU pabOThI
CTYJICHTOB.

OO0mue menu wW3ydYeHWS MaTeMaTHKHA TPAIWIIMOHHO PEATU3yIOTCS B YETHIPEX
HaPaBIECHUSX:

— o01ee mpencTaBiIeHne 00 UAesIX 1 METOJaX MaTeMaTUKH;

— MHTEIUIEKTYaJbHOE Pa3BUTHE;

— OBJIaJICHUE HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMHA U YMEHUSIMU; —

BOCIIUTATEILHOE BO3IENCTBHE.

[Mpodunuzanus 1eneil mMareMaTH4YeCKOro O0Opa3oBaHUs OTpa)xkaeTcs Ha BBIOOpE

IPUOPUTETOB B OpraHu3alu  y4yeOHOM  JEATENbHOCTH  OOYyYaroIuXcs. s

COITMATbHOOKOHOMHUYECKOTO  Tpoduiasi mpodeccHoHATBbHOTO 00pa30BaHUS BBIOOp  Iejeit



CMEIIIAeTCsl B IParMaTUYe€CKOM HaNpaBJICHHUH, MPETyCMAaTPUBAIOIIEM YCHJICHUE M PACIIUPEHHUE
MPUKJIAJAHOTO XapakTepa H3y4YeHUs MAaTeMaTUKH, I[PEUMYIIECTBEHHOW OPUEHTAalMH Ha
AJTOPUTMHUYECKUI CTUJIb IT03HABATEIIBHOUN IS TEIbHOCTH.

N3yuenne maTemMaTuku Kak npodriibHON 0011eo0pa3oBaTeIbHON YUCOHOU AUCITUTUIMHBL,

YUUTBIBAIONIEH crienn(UKy OcBauBaeMbIX CTyAeHTamu crienranbHocTeit CI10, obecnieunBaeTcs:

— BBIOOPOM pa3IMYHBIX MTOJIXO0B K BBEJACHUIO OCHOBHBIX MTOHSATHII,
— (¢opMUpOBaHHEM CHCTEMBbl YYeOHBIX 3amaHuii, obOecreumBarOmMX 3(PQPEeKTUBHOE

OCYILIECTBIICHHE BEIOPAHHBIX I[EJIEBBIX YCTAHOBOK;

— oOoramieHueM CIeKTpa CTWIeH Y4eOHOH JeATeNbHOCTH 3a CUeT COIJIAaCOBAHUS C

BEAYIIMMHU JICATEIBHOCTHBIMUA XapaKTePUCTHKaMU BBIOpaHHOW crenuanbHOCTH. [Ipodumnbhas

COCTaBJISIOLIAs OTpa)kaeTcsl B TPeOOBaHMSIX, K NOJATOTOBKE 00yYaOIIUXCsl B YACTH:

- O6H.I€I>i CHUCTCMBbI 3HAHH: COACPIKATCIIbHBIC IMPpUMCPLI HCIIOJIBb30BaHUA

MaTeMaTUYECKUX UJIeH U METOOB B MPO(hecCHOHaAIbHON 1€ TeNbHOCTH;

— YMEHUH: pa3inyue B ypoBHE TPeOOBAHUI K CII0)KHOCTH NPUMEHSIEMBIX aJITOPUTMOB;

- IPAKTUYECKOTO UCIIOJIb30BAaHUSl ~ NPUOOPETEHHBIX  3HAHMUW U yMEHMI:
MHAMBUAYAIbHOIO Y4YEOHOIrO OIbITa B IOCTPOEHUM MATEMaTUYECKUX MOJIEJEH, BBIIOJHEHUU
M CCJIEJOBATEIBCKUX IIPOEKTOB.

Takum obOpa3zom, peanuzanus cojepXaHHUsd y4eOHOH IUCHUIUIMHBI OPUEHTHPYET Ha
IMPUOPUTETHYIO POJIb POLIECCYANIbHBIX XapaKTEPUCTUK YUEOHOM paboThl, 3aBUCSIINX OT Mpoduis
npodeccuOHaIbHOrO  00pa3oBaHUs, TOJIYYEHUS OINbITa MCIOJB30BAaHUS MaTeMaTHKH B
coJepXkaTelNbHbIX U  MPO(EeCcCHOHANBHO  3HAYMMBIX  CUTyalMsX IO CpPaBHEHHIO C
(opManbHOYPOBHEBBIMU  pE3yJIbTATUBHBIMU  XapakTepucTukamu oOydenusa. CopepxaHue
y4eOHOH TUCIUITIIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU COJIEPKATEIbHBIMU JTUHUSIMU

06yLIeHI/I$I MAaTEMAaTHKEC:

— anreOpanyeckas JUHU, BKIIOYAOIas CUCTEMATHU3alMIO CBEIEHUH O YKCiaxX; U3yYeHHe
HOBBIX M 0000IlleHNE paHee U3YUYEHHBIX orepaluil (BO3BeIeHUE B CTENEHb, U3BJICUEHUE KOPHS,
JorapumMupoBaHue, CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC ¥ 00paTHbIE K HUM); U3YYEHHE HOBBIX
BUJIOB YHCJIOBBIX BBIPQXEHUH U (OPMYIN; COBEPUICHCTBOBAHHWE MPAKTUYECKUX HABBIKOB U
BBIUMCIIUTENBbHON KYJIBTYpbI, paclIUpEHHE U COBEPIICHCTBOBaHUE alreOpandeckoro ammaparta,
c(OpMHUPOBAHHOTO B OCHOBHOW IIKOJIE, U €ro MPUMEHEHHE K PEIIEHUI0 MaTeMaTUYeCKUX U

MMPUKJIAAHBIX 3a1a4,

- TeOpeTI/IKO-(b}IHKHI/IOHaHBHaH JIMHUSA, BKIOYaromass CUCTEMAaTU3allui0 U PACIIUPCHUC

CBEZICHUM 0 (QYHKIUSAX, COBEPUICHCTBOBAHNUE I'paUUECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMU



UAeIMH M METOJlaMM MaTeMaTH4eCKOro aHajau3a B 00beMe, IMO3BOJIAIOLIEM HCCIIEN0BATh
JIIEMEHTapHble (PYHKIMU M peliaTh NpPOCTEHIINE TeOMETpHuYecKhe, (DU3MUECKUe W Jpyrue

MPUKJIAAHBIC 3a1a4H,

— JHMHUS YpaBHEHMM U HEPAaBEHCTB, OCHOBAHHAs Ha MOCTPOCHUU U UCCIIEJOBAHHUU
MaTeMaTHUYECKUX MOJIEJIeH, mepeceKaroasics ¢ anredpanyeckoil 1 TeopeTHKO-PyHKIIMOHAIBHON
JUHUSAMH M BKIIOYAIONIas pa3BUTHE, M COBEPIICHCTBOBAHME TEXHHUKH alNreOpanmyecKux
npeoOpa3oBaHuil JUIsSl pEIICHHUS YPaBHEHHM, HEPABEHCTB U CHCTEM; (OPMUPOBAHUE CIIOCOOHOCTH
CTPOUTH U UCCIIEIOBATh MPOCTEIINe MaTeMaTHYECKUE MOJICH IPU PELICHUH IPUKIIATHBIX 33124,

3aJa4 U3 CMCXKHBIX U CIICHHUAJIBbHBIX AUCHUIIIINH,

—  TeoMeTpuyecKas  JIMHMS, BKIIOYAIOUIas  HAIJSIAHBIE — MPEACTaBIEHUS O
MPOCTPAHCTBEHHBIX (Urypax ¥ H3y4eHHE UX CBOWMCTB, (OPMHUpPOBAHHUE U Pa3BUTHUE
MPOCTPAHCTBEHHOTO  BOOOpa)XXeHHs, pa3BUTHE CIOCOOOB TE€OMETPUYECKHX H3MEPECHHIA,

KOOPAWHATHOI'O U BEKTOPHOI'O MECTOJ0B JJId PCUHICHUA MAaTECMATUUCCKHUX U IPUKIIAJHBIX 3a1a4,

— croxacTHyecKas JIMHHSA, OCHOBaHHas Ha pa3BUTUM KOMOWHATOPHBIX YMEHMH,
IpPEICTAaBICHUH O BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSX OKPYXKAIOIIEro Mupa.
Paznensl (TeMbl), BKIIOUEHHBIE B CO/Ep)KaHUE YUEOHOM NMCLUIUIMHBI, SBISIIOTCA OOLIUMM /IS
Bcex mpoduieil mpodeccuoHanpHOr0 00pa3oBaHMs W MPH BCeX o0ObeMax Y4eOHOTO BpeMEHHU
HE3aBUCHMO OT TOro, SsBIseTCS JM ydeOHas JUCHMIUIMHA «Marematuka» 0a30Boil WM
pOopUIEHOM.

B TemaTtnueckoM miuaHe mnporpamMMmbl Y4eOHbIN MaTepuan MpeAcTaBlieH B (opme
YyepeyIolerocsi pa3BepTbIBaHUS OCHOBHBIX COJEpXAaTelIbHbIX JIMHUN (anreOpanyeckow,
TEOPETUKO-(PYHKIMOHAIBHOM, ypaBHEHUH 1 HEPAaBEHCTB, TEOMETPHUECKOM, CTOXaCTUYECKOH ), YTO
MO3BOJIIET TWOKO HCIOJIb30BaTh HX pPAaclOiIOXKEHHE M B3aMMOCBSA3b, COCTaBIATh pabouuit
KaJICHJJapHBIN IJ1aH, 0-pa3HOMY uepeysl yueOHble TeMbI (TJ1aBbl yueOHHKA), yUUThIBAs POPHIIH
npodeccuoHaabHOro obpazoBanus, cneuuduky crnenuanbHoctd CIIO, ryOuHy u3ydeHus
MaTepuaia, ypoBE€Hb IOJTOTOBKU CTYIEHTOB IO MPEAMETY.

N3zydenune obmeoOpa3oBaTebHON y4eOHOM AMCHUIUIMHBI «MaremaTuka» 3aBepliaeTcs
MOJIBE/ICHUEM UTOTOB B (JOpME K3aMEHa B paMKax MPOMEXYTOYHOW aTTeCTallMH CTYAEHTOB B
npouecce ocBoeHuss ocHoBHOM OIIOII CIIO ¢ momydyenuem cpenHero o6iiero oOpa3zoBaHUs
(TIITICC3). B paznene nporpammsel «CojepkaHue y4eOHON IUCIMIIMHBD) KYPCHBOM BBIICTICH
MatepHal, KOTOPbIi NpH HM3YYEeHHHM MaTeMaTUKU Kak 0a30BOM, Tak U MpOo(UILHON ydeOHOM

JUCHOUIINIMHBI, KOHTPOJIIO HE IMMOJJICKHUT.



1.3 MecTo yueOHO# 0011e00pa3oBaTe/ibHOI yueOHOI TucuuIIMHbGI MaTeMaTuka

VYyebnas nucuurimHa Marematuka sIBASETCS Y4YEOHBIM MPEIMETOM 00s3aTelIbHON
npeametHoit obiactu «Marematuka u napopmaruka»y @I'OC cpennero obduiero odpasopanusi. B
npodecCHOHATBHBIX ~ 00Pa30BaTENbHBIX OpPraHU3aLUAX, pPEATU3YIOUIMX 00pa3oBaTeIbHYIO
nporpaMMmy cpenHero obmero ooOpasoBanus B npenenax ocBoenus OITOIT CIIO na 0Oaze
OCHOBHOTO 00111ero 00pa3zoBanus, yuyeOHas TucIUIUINHA «MaTeMaTHKay U3ydaeTcs B
obmeobOpazoBatenbHOM 1HKiIe ydeObnoro miana OITOIT CIIO wa 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHus ¢ moiydeHueM cpemnero obmiero obpaszoBanusi (IIIICC3). B y4eOHBIX TuTaHax
[MIICC3 yuebnas nucuumimHa «MaTemMaTuka» BXOJUT B COCTaB OOIIMX 00II1e00pa30BaTeIbHbBIX
y4eOHBIX AUCLUUIUINH, GOpMUPYEMBIX U3 00s13aTeNbHbIX IpeaMeTHbIX obsacteir PI'OC cpeanero
obmero  obOpasoBanus, i crenmanbHocTeid  CIIO  cooTBercTByIOmETO  TPOQHISL

PO EeCCHOHAIBHOTO 00pa30BaHUsI.






1.5 Pe3yabTaThl 0CBOEHHsI 0011€00pa30BaTeIbHON YUeOHOH IH CIUIIMHBI

MaremMaTuka

OcBoeHue coepxkanus yueOHON TUCITUIUTNHBI « MaTeMaThkay 00ecIieYuBaeT JOCTHKCHIE
CTYJI€HTaMH CJICAYIOIIUX PE3yJIbTaTOB:

JUYHOCTHBIX:

1) c(hOpMUPOBAHHOCTh MPEJACTABICHUA O MaTeMaTUKE KaK YHHBEPCAJIBHOM S3BIKE
HayKH, CPEICTBE MOJICTUPOBAHUS SIBJICHUN U IIPOLIECCOB, UACIX U METOJaX MATEMATHUKU;

2) MMOHUMaHUE 3HAYMMOCTH MATEMaTHUKH JUIsi HAy4YHO-TEXHUYECKOro Mporpecca,
c(hOpMUPOBAHHOCTH OTHOILIEHUS K MATEMAaTHKE KaK K 4YaCTH OOIIEUEI0BEYECKON KYIbTYphI Yepes
3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMAaTUKH, IBOJIIOLUEN MaTEMAaTUHYECKUX HICH;

3) pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS, IPOCTPAHCTBEHHOTO  BOOOpaKCHHS,
AITOPUTMUYECKON KYJIbTYPbl, KDHTHUYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOAUMOM Jis Oy AyIiei
po(heCcCHOHATTLHOM A TEIILHOCTH, JUIS TPOJIOJIKCHHSI 00pa30BaHUs U CaMO0Opa30BaHUS;

3) OBJIaJICHUE MAaTEeMAaTUYECKUMU 3HAHUSIMH U YMEHHSIMH, HEOOXOAMMBIMU B
MTOBCEHEBHOM XKU3HMU, /111 OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYUYHBIX IUCLUMIUIMH U TUCLUILINH
po(heCCHOHALHOTO IUKJIA, JUISI TOJNyYeHUs o0pa3oBaHUsS B 00JIACTAX, HE TPeOyOMMX
yIrayOJIeHHONW MaTeMaTUYECKOM MOATOTOBKH;

4) TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUH BCEH KU3HU, CO3HATEIIbHOE OTHOIIEHHWE K HEMpPEephIBHOMY OOpa30BaHUIO Kak

YCIIOBUIO yCTENTHOM MpodeccrnoHalbHON 1 00IIECTBEHHON e TeNbHOCTH;

5) TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM M OTBETCTBEHHOM
JIeATEIbHOCTH;
6) TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYJHMYECTBY CO CBEPCTHHUKAMH B

00pa3oBaTeNbHOM, O0IIECTBEHHO MOJIE3HON, yUeOHO-NCCIIEeI0BATENbCKON, IPOEKTHOM U JIPYTUX
BUAax OCATCIbHOCTH,

7) OTHOILIEHHE K MPO(PecCHOHATBHON AEATENbHOCTH KaK BO3MOXKHOCTHU YYacTHs B
pPEIICHUN  JIMYHBIX, O6I].[CCTBGHHBIX, roCcya1apCTBCHHBIX, O6H.[€H3HI/IOH3J'IBHI)IX HpO6HeM;
METANPEeAMETHBIX:

1) YMEHHE CaMOCTOSITEIbHO ONPEIENATh LEIH ACATEIbHOCTH U COCTABIATH IUIAHBI
NEeSITETHHOCTH, ~ CAMOCTOSITENIbHO ~ OCYIIECTBISITh, KOHTPOJIHMPOBATH W KOPPEKTUPOBATH
ACATCIIBHOCTD, UCITOJIB30BAThE BCEC BO3MOKHBIC PECYPCHI AJId JOCTUKCHHA IMOCTABJIICHHBIX uenef/'l nu

pcajmm3an MJI1aHOB ACATCIbHOCTH, BLI6I/IpaTB YCIICHIHBIC CTPATCTHU B PA3JIMYHBIX CUTYAlIHAX,



2) yMEHHE MPOIYKTHBHO OOINAThCSA M B3aMMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM
JeATEIIbHOCTH, YYUTHIBATh MO3UIMH APYTHX YUYACTHUKOB AEATEIBHOCTH, 3PPEKTUBHO pa3peniaTh
KOH(JINKTBI;

3) BJIaZICHUE HaBBIKAMHU ITO3HABATEILHOM, Y4eOHO-HCCIIEIOBATEIILCKON U TIPOSKTHOM
NICATEIIbHOCTH, HAaBBIKAMH  pa3pellieHHss MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUs MPAKTHUYECKUX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX
METOJIOB IO3HAHHS;

4) TOTOBHOCTH M CIIOCOOHOCTh K  CAMOCTOSATENBHOH  MH(OPMAaLMOHHO-
MIO3HABATEIBHOM JESATEIHHOCTH, BKIIIOYAs YMEHHUE OPHEHTHUPOBATHCA B PA3JIMYHBIX MCTOUYHUKAX
uH(pOpMaINK, KPUTUYECKH OICHUBATh M WHTEPIPETUPOBATH MH(POPMALUIO, MOIY4aeMylO H3
Pa3IUYHBIX UCTOYHHKOB;

5) BJIaJICHHE S3BIKOBBIMU CPEJICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO U3J1araTb CBOIO
TOYKY 3pPEHUS, UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIE CPE/ICTBA;

6) BJIAJICHHE HABBIKAMHU MTO3HABATEIBHON pEQIIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX
NEMCTBUI M MBICIIUTEIBHBIX TPOIIECCOB, X PE3yJIbTATOB U OCHOBAHWH, TPAHUI] CBOCTO 3HAHUS U
HE3HaHU, HOBBIX ITO3HABATEIbHBIX 3a/1a4 M CPEACTB JUISL X JOCTHUIKCHHUS;

7) [EJIYCTPEMIICHHOCTh B TOMCKaX W MPHUHATHH PEIIeHUH, COOOpa3sUTENbHOCTh U
UHTYHUIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEICTABICHH; CIIOCOOHOCTh BOCHPUHUMATH
KpacoTy ¥ TaApMOHHUIO MUPA; MPeAMETHBIX:

1) c(OPMHUPOBAHHOCTD NPEACTABICHNN O MAaTEMaTHKE KaK YaCTH MUPOBOU KyJIbTYPHI
U MECT€ MAaTeMaTHKH B COBPEMEHHOHN HUBWIIM3AIMH, CIIOCO0AaX OMHMCAHUS SBICHUN pEalbHOTO
MHUpa Ha MaTEMaTHYECKOM S3BIKE;

2) c(OPMHUPOBAHHOCTh ~ TMPEICTABICHUA O MaTEeMAaTHYECKUX TOHATHAX  Kak
BOKHEHIIINX MaTEMAaTUYECKIX MOJIEIISX, TO3BOJISIOMINX OMHMCHIBATD U U3y4YaTh pa3HbIe MPOIIECCH
U SIBJICHUS; TIOHUMaHHE BO3MOXXHOCTH aKCHOMATHYECKOT0 MOCTPOCHHSI MAaTEMAaTHUECKUX TEOPUIA;

3) BJIAJICHNE METOAAMHU JIOKA3aTeIIbCTB M aJITOPUTMOB pEIICHUs, YMEHHE WX
NPUMEHSTH, IPOBOUTH JOKA3aTEIbHbBIC PACCYKICHUS B X0/I€ PEIICHHUS 3a/1a4;

4) BIaJICHUE  CTAaHAAPTHBIMH  TNpHUEMaMHM  pELICHUs  palMOHAIBHBIX U
UppaIMOHATFHBIX, IIOKA3aTeNbHBIX, CTENIEHHBIX, TPHTOHOMETPHUYECKIX YPaBHEHUI 1 HEPABEHCTB,
UX CHCTEM; HCIIOJIb30BAaHHE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCJIE /ISl TIOUCKA My TH

pelieHus u

WLUTIOCTPAIINH PEIICHUs] yPaBHEHU U HEPAaBEHCTB;
5) c(OpPMUPOBAHHOCTh TPEJCTABICHUH 00 OCHOBHBIX MOHSTHUSX MAaTEMaTHYECKOTO
aHalM3a M UX CBOWCTBaxX, BJIAJICHUE YMEHHEM XapaKTepU30BaTh MOBEACHUE (DYHKIHUIA,

HCIIOJIb30BAHUC MMOJYUYCHHBIX 3HAHUM UL OMUCAaHUA U aHalin3a pCaJibHbBIX 3aBHCI/IMOCTeI>'I;
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6) BJIQJICHUE OCHOBHBIMH IIOHATHUAMHM O IUIOCKMX W  IPOCTPAHCTBEHHBIX
reoMeTpuueckux (urypax, uXx OCHOBHBIX CBOWCTBaX; CPOPMUPOBAHHOCTh YMEHUS PACIIO3HABATH
TCOMETPHUICCKUC CI)I/II‘prI Ha 4CpTCiKaX, MOACIIAX U B PCAJIbHOM MHPEC; NIPUMCHCHUC N3YYCHHBIX
CBOICTB reomerpuueckux puryp u Gopmyn s peleHus TeOMETpUYECKUX 3aJad U 3ajad ¢
MIPaKTUYECKUM COJEPIKAHHUEM;

7) c()OPMUPOBAHHOCTh TPEJCTABICHUIA O TMpOIeccaX M SBICHUSIX, HMMEIOIINX
BEPOSITHOCTHBIA XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaJIbHOM MHUPE, OCHOBHBIX
MOHATUAX AJIEMEHTAPHONW TEOPUHM BEPOSITHOCTEW; YMEHUI HAaXOJIUTh U OLEHUBATh BEPOSITHOCTH
HACTYIUICHHUS] COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJINYUH;

8) BJIaJICHUE HABBIKAMHU HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX IMPOrpamMM MpH
peneHuu 3aaay.

Ilepeyenb popMHupyeMBbIX KOMIIETEHIIMIA :

B mnpouecce ocBoeHus AUCUMILIMHBI y CTYACHTOB JOJKHBI (POPMUPOBATHCS OOIIME
komnereniuu (OK):

OK 01 BsiOupate cmnocoObl pemieHHus 3aaad  IPo(PEecCHOHATBHON JIESITEIBHOCTH,
MIPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02 OcymiecTBisTh NOUCK, aHAIU3 U UHTEPIIPETali0 HHPOPMALIUU, HEOOXOAUMOM NSt
BBITIOJTHEHUS 33/1a4 PO ECCHOHATBHON AeSITENbHOCTH

OK 03 IInanupoBaTh U peaqTu30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U TUYHOCTHOE
pa3BUTHE

OK 04 PaboTaTh B KOJUIEKTHBE U KOMaH/Ie, 3P PEeKTUBHO B3aUMO/ICiCTBOBATH C KOJUIETaMH,
PYKOBOJCTBOM, KIIMEHTaMH1

1.6 Kotn4ecTBO 4acoB Ha OCBOCHHME IIPOrPAMMBbI 00111€00pa30BaTEILHOM y4eOHO

JUCHHUILIMHBI MaTeMaTHKAa:

OOm1as yuebHast Harpy3ka oOyuatorierocsi — 268 4acoB, B TOM 4HCJI€:
— o0s3aTenpHas ayIUTOpHas yuyeOHast Harpy3ka - 236 Jaca;

— IpakTH4eckue 3aHATus — 119 gacos; -
aexuuii - 117,

— KOHCYJbTALMU- 8 4., IPOMEXYTOUHas aTTecTanus- 24 4.
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2 CTpyKTypa U coaepxkaHue 0011e00pa3oBaTeIbHON yUeOHO! JUCIMIIIIUHBI

MaremaTnka

Bsenenue.

MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH(HOPMALIMOHHBIX TEXHOJIOTHIX U
IIPAaKTUYECKOU AesATenbHOCTH. Llenu u 3a1aun n3ydeHuss MaTeMaTUKU IIPU OCBOCHUH
cnenuansHocter CIIO.

AJITEBPA.

PasButne nonsTus o yucne.

Lenble u panuoHanbHble yKcia. JeficTBuTtenbHble yncna. [IpuliankeHHble BBIYUCIIEHUS.

KomM1iekcHele yncia.

Kophu, crenenu u norapumsl.

Kopnu u crenenu. Kopau HaTypanbHON CTENEHU U3 YUCIIa U UX cBoiicTBa. CTeneHu ¢
palOHaIbHBIMU IIOKA3aTEIIAMU, UX CBOMCTBA. CTENEHU C AEHCTBUTEIbHBIMU IIOKA3aTEISIMH.
CaoiicTBa cTeneHu ¢ AelcTBUTeNbHBIM NoKa3areneM. Jlorapugpm. Jlorapugpm uncna. OcHoBHOE
JOrapupMHUECKOE TOKAECTBO. JlecaTHuHbIe 1 HAaTypalibHbIe TorapudMel. [IpaBuna nericTBuii ¢
norapudmamu. [lepexon k HoBoMy ocHoBaHuIO. [IpeoOpazoBanue anreOpandyeckux BbIPaKEHUH.
[TpeoOpa3zoBanue palOHAIbHBIX, UPPALMOHAIBHBIX  CTENECHHBIX, ITOKA3aTEIbHBIX
U JIorapu(PMUYECKUX BBIPAKEHUH.

IIpakTrueckue 3aHATHS.

Apudmernueckue AEMCTBHUS HaJ YUCIAMH, HAXOXKIEHUE MPUOIMKEHHBIX 3HAYCHUI
BEJIMYMH U MOTPEUTHOCTEN BbIUMCICHHM (a0COMIOTHON U OTHOCUTENIBHOI), CpaBHEHUE YHCIIOBBIX
BBIPAKECHUI. BeIunciieHre U cCpaBHEHUE KOPHEW. BelnonHenne pacyeTos ¢ pagukanaMmy. Pemenue
UPPALMOHAIBHBIX  ypaBHeHUH. HaxokneHue 3HayeHUWH CTENeHed C  palMOHAJIbHBIMHU
nokazarensiMu. CpaBHeHue creneHed. [IpeoOpazoBaHusi BbIpaK€HUHM, COJEPKAIUX CTEMEHHU.
Pemenne mokasaTenbHbIX ypaBHEeHHU. PemreHune nmpukinagHelx 3agad. HaxoskaeHue 3HaueHHM
jgorapudma MO TPOU3BOJIHLHOMY OCHOBaHHUIO. [lepexol OT OZHOrO OCHOBaHMSI K APYTroMy.
Boruncnenmne u cpaBHenue jorapudmos. JlorapugmupoBaHue U NOTEHUUPOBAHUE BBIPAKEHUH.
[TpubnmkeHHbIe BBIYMCICHUS W pelleHHs MPUKIaIHBIX 3anady. PemieHue norapugpMuyeckux
YPaBHEHUM.

OCHOBBbI TPUT'OHOMETPUN

OCHOBHBIE OHATHS.

Panuannas mepa yrna. BpamarensHoe nBuxenue. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCIIa.

OcHoBHBIC TPUTOHOMCTPHUYCCKUC TOKIACCTBA.
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®opmynbl  nipuBeAeHUA. DopMynbl  cioxeHus. DPopmyisibl  yaBOeHUS  DoOpMyIibl
HOJIOBUHHOTO yTJIa.

[IpeoOpa3oBanusi MPOCTEHIINX TPUTOHOMETPHUECKUX BbIpakeHHid. I[IpeoOpazoBanue
CYMMBbI TPUTOHOMETPHUUYECKUX (DYHKIMH B IPOU3BEICHNE U IPOU3BEIEHUS B CyMMy. BrlpakeHue
TPUTOHOMETPUUYECKUX (YHKIMH Yepe3 TAHT'€HC MTOJIOBUHHOT'O apryMEHTa.

TpuroHomeTpuueckue ypaBHEHMs M HepaBeHCTBA. lIpocreimue TpUroOHOMETpUYECKHUE
ypaBHeHus1. [Ipocreiimme TpuronomMeTpuyeckrue HepaBeHCTBa.

OOpatHbie TpUroHoMeTprudeckre QyHKIMUA. APKCUHYC, aDKKOCHHYC, apKTaHT€HC.

[IpakTyeckue 3aHATHSL.

PaguanHblii METOJT U3MEPEHHUS YIJIOB BPALIEHUS U CBSI3b C IpagycHOi Mepoid. OCHOBHBIE
TPUTOHOMETPHUYECKHE TOXKIECTBA, (DOPMYIIBI CIIOKEHUS, YIBOCHUS, MPEoOpa3oBaHHE CYMMBI
TPUTOHOMETPHUYECKMX  (QYHKIMKA B  TpOW3BENEHHE, NpeoOpa3oBaHHE  MPOU3BEIACHHUS
TPUTrOHOMETpUUYECKUX (YHKIMHA B cymmy. llpocreiiline TpUroHOMETpUYECKHE YpaBHEHUS U
HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpUYECKHE (QYHKIUU: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

®YHKINH, X CBOMCTBA U TPAGUKU.

Oynkuun. O6nacTe onpeAeaeHns 1 MHOXKECTBO 3HaUeHU; rpaduk QpyHKIUH, TOCTPOCHUE
rpaduKoB QYHKLUUH, 3aJaHHBIX pa3InYHbIMU criocoOamu. CpoiicTBa (GyHKIMH. MOHOTOHHOCTS,
YETHOCTb, HEYETHOCTh, OIPAHUYEHHOCTb, MNEPUOAMYHOCTb. lIpomMexyTku Bo3pacTaHus u
yObIBaHMS, HauOOJbIIEe W HAWMEHBIIEE 3HAYCHHS, TOYKHM JIKcTpemyma. ['padudeckas
uHTepnpeTanus. [Ipumeps! QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peaibHBIX MPOLIEccax U sBICHUIX.
Apudmernueckue onepauuu Haja GyHKuusMu. CrnoxHas QyHkius (kommnosuuus). [lonstue o
HernpepblBHOCTH (pyHKIMH. OOpartHbie ¢yHkuuu. OOIacTh ompeneseHus U 00J1acTh 3HAYCHUI
oOparHoit  ¢yHkumu. ['papuk  oOpatHoit  ¢yHkumu. CTemneHHblE, MOKa3aTeIbHBIE,
jgorapudmuueckue U TpUrOHOMeTpuueckne (QyHkiuu. OOpaTHblE TPUTOHOMETPUYECKUE
GYyHKIIH.

Onpenenenus ¢yHkuuMi, ux cBoiictBa u rpaduku. [IpeoOpazoBaHus TrpaduKoB.
[TapannenpHblii TEPEHOC, CHMMETPUS OTHOCHUTEIBHO OCEH KOOpIMHAT U  CHUMMETpPHS
OTHOCHUTENIbHO Hayajla KOOpJAWUHAT, CUMMETPHUS OTHOCUTENIBHO MPSAMOM y = X, pacTsKeHHEe U
CKaTHE BJOJIb OCEH KOOpJUHAT.

[IpakTrueckue 3aHATHS.

IIpumepsl 3aBUCUMOCTEN MEXAy NEPEMEHHBIMU B PEANBHBIX MPOLECCaX HU3 CMEXKHBIX
mucuuruivH. Onpenenenue Gynkuuil. [Tocrpoenne u utenue rpadguxos GpyHkimii. MccnenoBanue
¢byukun. CBolcTBa JMHEHHOW, KBaJpaTUYHON, KYCOYHO-JIMHEWHOM U JpOOHO-TMHEMHOMN
¢yukuuii. HenpepoiBHble U niepuoandeckue GyHkuuu. CBoiicTBa U rpauku cMHyca, KOCHHYCA,
TaHreHca u koraHreHca. O6patHble GyHKIMU U uX rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE

¢bynkuuu. [IpeodbpazoBanus rpaduka pyakuun. ["apMoHnyueckne KoieOaHus.
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IIpuknanueie 3anaun. IlokasarenbHble, JOrapu(MUUECKHE, TPUTOHOMETPUUYECKHE
YPaBHEHHUS U HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A.

ITocnenoBarenbHocTH. CrIOCOOBI 33/1aHUSI M CBOMCTBA YUCIIOBBIX MOCIIEA0BATENILHOCTEH.
[TonsiTue o npezene nocienopareabHocTU. CylIECTBOBAHUE NIPEEa MOHOTOHHON OrpaHUYEHHOMN
nocienoBarenbHocTd.  CymMMHpoOBaHUE —ToOcienoBaTenbHOCTEH. beckoHeyHo — yObIBaromias
reOMEeTpHYECKas IPOrpeccus U €€ CyMmma.

[TpousBonnas. [lonsarue o mMpom3BoAHON (DYHKIMH, €€ TEOMETPUUYECKUN U (PU3HUECKUit
CMBICII. YpaBHEHHE KacaTrelbHOH K rpaduky ¢yHkiuu. [Ipom3BoaHBIE CyMMBI, pPa3HOCTH,
pou3BeieHUs, 4YacTHble. [IpoM3BOAHBIE OCHOBHBIX 3J€MEHTapHbIX GYyHKUMH. IlpumeneHue
IPOM3BOHON K MCCIENOBaHMIO (DYHKIMA W mocTpoeHuto rpaduxos. [IponsBoanbie oOpaTHON
¢yHKIMM U KoMNo3unuu (GyHKIuU. [IpuMepbl HCTIOIb30BaHMS TIPOU3BOIHOMN Il HAXOXKICHHS
HAaWIy4dlllero pelleHus B NPUKIANHBIX 3a7adax. Bropas nmpousBojHas, €€ reOMETpUYECKUN U
¢u3nueckuii cMpIci. HaxoxmeHue ckopocTa Iuis mporiecca, 3aJaHHOTO (GopMyIIoi u rpaduKoMm.

[Tpumepsl TpuMEHEHUsT WHTETpaja B (U3MKE W reoMeTpuu. lIpakTudeckue 3aHSATHSL.
YucnoBas ~ MOCHENOBAaTEIbHOCTb,  CHOCOOBI €€  3a/JaHus,  BBIYUCICHHUS  YICHOB
nocnenoBarenbHocTu. [Ipenen nocnenoBarenbHocTU. beckoHeuHO yObIBaoIIas reoMeTpudecKkas
IIPOrpeECCHsL.

IIponsBogHass: MEXaHMYECKMH W TIE€OMETPUYECKMH CMBICI IIPOM3BOJHON. YpaBHEHUE
KacaTesnbHOM B 001eM Buze. [Ipasuna u popmynsl nuddepennmpoBanus, TabIMIIa TPOU3BOJHBIX
aneMeHTapHbIX (QyHkimi. MccrnenmoBanue (yHKIMM C MOMOINBIO Mpou3BoaHON. HaxoxaeHue
HauOOJIBIIEr0, HAUMEHBIIETO 3HAYCHHS U IKCTPEMATIbHBIX 3HAYCHUH (PYHKLINH.

WuTerpan u nepBooOpazHas.

YPABHEHUA 1 HEPABEHCTBA.

YpaBHEHHs U CHCTEMBI ypaBHEHUI. PalioHanbHbIe, HPpallMOHAIBHBIE, TTOKA3aTEIbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI. PABHOCHUIIBHOCTh YPAaBHEHMI, HEPABEHCTB, CUCTEM.
OcHoOBHbBIE TPUEMBI UX pELIEHUS (pa3oKeHUEe Ha MHOXKHUTENH, BBEJCHUE HOBBIX HEH3BECTHBIX,
MOJCTaHOBKa, rpaduyeckuii Merom). HepaBenctBa. PamumonHanbHBIE, HppalMOHAIBHBIC,
[IOKa3aTeIbHbIE M TPUTOHOMETPUYECKHE HepaBeHCTBA. (OCHOBHBIE IPUEMBI HMX pELICHUS.
Hcnonp3oBanne cBONCTB U rpadukoB GYHKIUI IpU pelIeHUH YpaBHEHUM U HepaBeHCTB. MeTo
uHTepBaNoB. M300pakeHne Ha KOOPIMHATHOW IIOCKOCTH MHOXECTBAa pEIICHWN ypaBHEHUN U
HEPaBEHCTB C JBYMs [IEPEMEHHBIMU U UX CUCTEM.

[Ipuxiagnueie  3agaun. [IpuMeHeHHMe MaTeMaTM4eCKUX METOJOB Ul pelIeHUs
coJiepKaTeNbHbBIX 3314 U3 Pa3IMuHbIX 00J1acTeil HayKu U IpakTHKU. HTepipeTanus pe3yibTara,

y4eT peanbHbIX OTPaHUYECHUN.

IIpakTrueckue 3aHATHS.
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Kopuu ypaBuenuii. PaBHOCWIBHOCTH YypaBHeHHH. [IpeoOpa3oBanue ypaBHEHUH.
OCHOBHBIE PUEMBI pElICHHS YpaBHEHU. Pelienne cucteM ypaBHeHuil. Mcnonb3oBanre CBOMCTB
U rpadukoB QYHKIMN A7 peIIeHs] ypaBHEHUH U HEPaBEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOATHOCTEN.

OneMeHTbl KOMOMHATOPUKH.

OcHOBHBIC TIOHATHS KOMOMHATOPHKH. 3aJayd Ha TMOACYET YHCIa pa3MelleHHH,
NIEpPECTaHOBOK, coueTaHui. Pemienue 3a1a4 Ha nepedop BapuaHTOB.

OneMeHTsl Teopuu BeposiTHOCTeH. CoObITHE, BEPOSATHOCTb COOBITHS, CIOXEHHE U
YMHOXXeHHUE BeposaTHocTel. [IoHsTHE 0 HE3aBUCUMOCTH COOBITHIA.

DOneMeHTbl MareMaTU4ecKoW cratucTtuku. llpencraBieHue  naHHBIX — (TaOJIULBI,
JMarpaMMbl, TpadukH), TeHepalbHas COBOKYNHOCTb, BBIOOpKa, cpelHee apu(MeTHyeckoe,
Meauana. [lonsitue o 3a1ayax MaTeMaTU4YECKON CTATUCTUKH.

[IpakTrueckue 3aHATHS.

HcTopust pa3BuTHs KOMOMHATOPUKH, TEOPUH BEPOATHOCTEW M CTATUCTUKH U UX POJIb B
pasn4HbIX cepax yenoBeuecKol >ku3HenesTenabHocTH. [IpaBuna komOuHaTopuku. Pemenue
KOMOMHATOPHBIX 3a]1a4.

[IpukiiagHele 3aga4m.

Kitaccnueckoe omnpeneneHne BEpPOATHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpPEMa O CyMMe
BeposATHOCTEW. Brruncnenne BepostHocTel. Ilpuxnanneie 3agaun. [IpencraBieHne 4MCIOBBIX
naHHbIX. [Ipuknaanbie 3a1a4u.

I'EOMETPUAL.

[Ipsimbie ¥ MIIOCKOCTH B MPOCTPAHCTBE.

B3aumHOe pacrnosnokeHue ABYX NpsSMBIX B IpocTpaHcTBe. IlapamienbHOCTH NpsAMON U
miockoct. [lapamtensHOCTh MUIOCKOCTEH. llepneHauKyJIApHOCTP NOPSAMOM M IUIOCKOCTH.
IlepneHauKyasp ¥ HAKJIOHHASA. YTOJ MEXIY IPSAMOM U IJIOCKOCTBIO. [[ByrpaHHBIN yroia. Yromu
MEXNy  IUIOCKOCTAMHM.  IlepnmeHaukymsipHOCTH  OBYX  IUIOCKOCTEM.  I'eomerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA: APAJUIEIbHBIN MEPEHOC, CAMMETPHUS OTHOCUTEIBHO MJIOCKOCTH.
[TapannensHoe mnpoekTupoBaHue. Ilmomane oproroHadbHOM mpoekiuu. M3o0paxeHue
IPOCTPAaHCTBEHHBIX (GUryp. MHororpanHuku. BepmumHbl, pebpa, TI'paHH MHOTOTPaHHUKA.
Pa3BepTka. MHororpansusle yriael. Beimykible mMHOrorpaHHuku. Teopema Oinepa. IIpusma.
[Ipsimast w HaknoHHas mnpusma. llpaBunbHas mnpusma. [lapamnenenunen. Ky6. ITupamupa.
[TpaBuiibHas nupamua. Y cedeHHas nupamuaa. Terpasap.

Cummetpui B KyOe, B mapajiienenumnese, B npusme u nupamujae. Ceuenus Ky0a, Mpu3Mbl
u nupamuabl. [IpencraBieHne o MpaBHIBHBIX MHOTOTpAaHHUKaxX (TeTpaszipe, KyOe, OKTajipe,

nonekadpe U uxocadzape). Tena m nmoBepxHocTu BpamieHud. LlunuHap um kKoHyc. YcedeHHbIN

koHyc. OcHOBaHuUE, BBICOTA, OOKOBasi MOBEPXHOCTh, 00pasytolas, pazsepTka. OceBble CEUCHHS U
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ceueHus, napamuienbHble ocHoBaHuto. Illap u cdepa, ux ceuenus. KacarenpbHas MIOCKOCTh K
chepe.

W3mepenus B reomerpun. [logo6ue ten. OTHOIIEHUS TUIOMAAEH TOBEPXHOCTEN U 00EMOB
nono0HbIx Ten. Koopaunatel u BekTophl. IlpsMoyronbHas (nekapToBa) cucTeMa KOOpAMHAT B
npoctpaHcTBe. PopMysa pacCTOSHUS MEXIY ABYMs TOUKaMHU. YpaBHEHUs c(epbl, INIOCKOCTH U
npsimoid. Bextopel. Moaynb Bekropa. PaBeHcTBO BeKTOpOB. Cll0KEHHE BEKTOPOB. Y MHOYKEHUE
BEKTOPa Ha 4Mci0. PasnokeHue BEKTOpa IO HAIPABICHUAM. YTOJ MEXIY IBYMS BEKTOPaMHU.
ITpoexkuusa BexTopa Ha ock. Koopamnarel BekTopa. CKansipHOE NPOU3BEIEHUE BEKTOPOB.
Hcnonbs3oBaHne KOOPAMHAT U BEKTOPOB IIPU PEIICHUHA MATEMATUYECKUX U IIPUKIIAJHBIX 33/1a4.

IIpakTnueckue 3aHATHA. lIpU3HAKM B3aMMHOIO PacCIOJOKEHUS NPAMBIX. YTOJI MEXIY
npsiMbIMU. B3auMHOE pacIosiokeHHEe MPSMBIX M IUIOCKOCTEH. lleprneHauKkyiissp u HakJIOHHas K
IJIOCKOCTH. YTOJI MEXIY NPSIMOM U INIOCKOCTBIO. TeopeMsbl 0 B3aUMHOM PaCIOJIOKEHUU ITPSIMOI
U IUIOCKOCTH. Teopema o Tpex nepneHAuKyJspax. lIpusHaku v cBolicTBa NapajuleIbHBIX U
NEPIEHIUKYJISIPHBIX INIOCKOCTEN. PaccTosiHME OT TOUKH 10 INIOCKOCTH, OT MPSIMOM A0 INIOCKOCTH,
paccTositHue  MEXAY  IUIOCKOCTSMHM, MEXIYy  CKPEIIMBAIOIIMMHUCS  INPSAMBIMH,  MEXAY
IPOM3BOJILHBIMU (UTypaMH B IpocTpaHcTBe. [lapaiienbHoe NpOeKTUPOBAHUE U €ro CBOMCTBA.
Teopema 0 1ulomaaM OPTOrOHAJIBHOM NMPOEKIMM MHOIOYrojbHHMKA. B3anMMmHOEe pacrosiokeHue
IPOCTPAHCTBEHHBIX (GUryp. Pazmuunbie BHIbI MHOTOTpaHHUKOB. WX m3o0paxkenus. CedeHus,
pa3BepTKU MHOrorpaHHukoB. llnomaznes moBepxHocTH. Buabl CUMMETpuUil B IPOCTPAHCTBE.
CuMmMmeTpus Te BpallleHUs 1 MHOTOIpaHHHUKOB. Brruncnenue miomaaei 1 o6beMoB. BekTopsl.
HevictBuga ¢ BekTopamu. JlexkapTroBa cucTemMa KOOpJAMHAT B MPOCTPAHCTBE. YPABHEHHE
OKpY>XHOCTH, c(epbl, IUIOCKOocTH. PaccrosHue Mmexnay Toukamu. JleHCTBHS € BEKTOpamu,
3alaHHbIMH KoopAnHaTaMu. CKaJIspHOE TPOU3BEACHNUE BEKTOPOB. BEKTOpHOE ypaBHEHHUE MPAMON
Y IUI0CKOCTH. Mcronbp30BaHne BEKTOPOB MPHU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

Jlns BHEayIUTOPHBIX 3aHATUM CTYJEHTAM HapsAy C PELIEHUEM 3a1ad U BBIIOIHCHUS
NPaKTUYECKHUX 3aJaHUN MOXHO MPEUIOKUTH TEMbI UCCIIEI0BATEIbCKUX U pedepaTUBHBIX paldoT,
B KOTOPBIX BMECTO CEpUI OTAEIBHBIX MEJIKHX 33Ja4 U yIPAKHEHUN MPEIaratoTcsl CIOKETHBIE
3aaHus, TpeOyIoIre JUIMTENbHOM paboThl B paMKax OJHOW MaTeMaTHMYeCKOW CUTyalluu. DTH
TEMBl MOTYT OBITh KaK MHIUBUAYAJIBHBIMU 33/IaHUSIMH, TaK M TPYIMIIOBBIMHU JUII COBMECTHOTO
BBIIIOJIHEHM S HCCIIEIOBAHUS.

[TpumepHbIe TeMbI pedepaToB (JI0KIAI0B), UCCIEI0BATENILCKIX MTPOEKTOB: HenpephiBHBIE
npobu. IlpuMeHeHHe CIOXKHBIX MPOILEHTOB B JKOHOMHUYECKHX pacuerax. [lapamnenbHoe

npoektupoBanue. CpenHue 3HA4YEHHUS M MX NPUMEHEHUE B CTAaTUCTHKE. BekTopHOE 3amaHue
IpsIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. ClokeHue rapMoHHYecKux Kosebanuil. I'paduueckoe
peleHre ypaBHeHUI U HepaBeHCTB. [IpaBUiIbHBIE U MTOTYTIPaBUIbHBIE MHOTOTPAHHUKH.

KoHnueckue ceyeHus U Ux MPUMCHCHUC B TCXHUKC.
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2.1 O0bém 00meodpa3oBaTeIbLHOM Y4eOHOM TMCHUILINHBI MaTemMaTnKa

Bup yueOHoil 1esiTe IbHOCTH

O0BbeM 4acoB Bcero

O0bem 001eo0pazoBaTeIbHON POrPaMMbI 268
Oobs13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 268
Koncyabranumn 8

B Tom umncJe:

JIEKIIUA 117
MIPaKTUYECKHUE 3aHATHS 119
nabopaTtopHbIe padOThI

Kypcogas pabota (eciu npeaycMoTpeHa)

CamocTrosiTesibHAsi padoTa cTyaeHTa (BCero)

B tom uucne: camocrosiTenbHast paboTa Hall KypcoBOil paboToit

(ecru mpeycMOTpeHHas )

[TpomesxyTouHas aTTecTanus 24
Bua npomexyTo4HON aTTecTaluy — YK3aMEH 2 cemecTp

2.2 TemaTn4ecKuii IJIaH U co/iepkaHue 001eo0pa3oBaTeIbHON YueOHOM

JUCHHUILIMHBI MaTeMaTHKa

HaumenoBanue Conep:xanue y4eOHOro MarepuaJa, Oo0bem YpoBeHnsb
Pa31eJioB H TEM J1200paTOpHbIE U MPAKTHYECKHE 4yacoB OCBOCHHUSA
padoThl, caMOCTOsITeIbHAsI padoTa
o0yuyamwuuxcsi, KypcoBasi pa6ora
(mpoekT)
Beenenue 2
Tema 1.1. Coneprxkanue yueOHOro MaTepuarna: 7
Martemartuka B Hayke, | 1. MaremaTuka B MOBCEIHEBHOM JKU3HH.
TEeXHHKE, SkoHOMHKe |2. Teoperuueckas u MpPUKIaIHAS
Y TIPaKTHYECKOMN COCTABJISIONIAs] MATEMATHUKH.
IESATCIBHOCTHU 3. MaremaTtuka B HpO(i)CCCI/IOHaHI)HOI\/’I
JeATeTbHOCTH (TEXHUYECKOU U
Ir'YMaHHUTapHOM).
4. TIpuymHHO-CIEICTBEHHBIC CBS3H,
TICUXOJIOTHS U IPYTHE
Pemenwue 3aa4 mo Teme 10
Tema 2.1: Ilensie u| Coxepskanue yueOHOTO MaTepuaia: 4
parmoHanbHbIe yncina | 1. Hcropus uncna
2. Pa3BuTHE OHATHS YHCIIA
3. MHOXecTBa IENbIX U PAIlHOHATBHBIX
qucen
Pemenwe 3a1a4 mo Teme 10
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Tema 2.2: | IIpakTuyeckue pabOTHI: 4
[TpuOnmxEnHbIE 1. TlpubnmxEéHHOE 3HAYEHUE BETUYNHBI U
BBIYUCIICHHS MOTPEIIHOCTH MPUOIUKESHHUSL.
2. Tounsle 1 TpUOIMKEHHBIC YHCIA.
3. Okpyrienue.
4. AOGcomroTHas MOTPEITHOCTb.
Pemtenue 3amay mo reme 10
Tema 2.3: | ComeprkaHue y4eOHOTO MaTepuaa: 4
Kommiekcusie uncna |1. [loHSATHE KOMILJIEKCHOTO YHUCIA.
2. AnreGpandeckas opmMa KOMILJIEKCHOTO
yucna. [IeficTBrs ¢ KOMILUIEKCHBIMU
YHclIaMu
Pemtenue 3amay mo reme 10
Tema 3.1: Kopuu u Conepxanrie y4eOHOTO MaTepHaa; 4
CTETIeHU 1. KopHu u cTeneHu ¢ HaTypaIbHBIM
MOKa3aTeJeM U UX CBOMCTBA.
2. CreneHH ¢ IeIbIM II0Ka3aTeieM
3. Crenenn c
palrroHaIbHBIM ITOKa3aTeNleM
4. CaoiicTBa cTenieHEH
5. Kophu n-crenenu
Pemtenue 3amay mo reme 10
Tema 3.2: Jlorapupm | Conepxanue yueOHOTo MaTepHana: 4
1. Onpenenenue norapudma.
2. HarypanpHble w JIeCATUYHbIE
J0rapuQmBl.
Pemienue 3aau o teme 6
Tema 3.3: CpoiictBa | Coxepxanue yueOHOTO MaTepHana: 4
JorapugpmoB 1. CgoiicTBa norapugmos.
2. OcHOBHOE norapudmuueckKoe
TOKIECTBO
3. Ilepexon kK HOBOMY OCHOBaHHUIO.
4. TlpeoOpazoBaHue JOrapu(pMUUECKHX
BBIPAKCHU.
Pemrenue 3amau mo teme 6
Tema 3.4: | Conmeprkanre yueOHOTO MaTepHaa: 4
[IpeobOpazoBanmue 1. [IpeobpazoBanue parMOHATHHBIX
panroOHAIBHBIX YpaBHEHHI.
BBIPKECHUI
Pemienue 3a1au o teme 6
Tema 3.5: | 1. TIpeoOpa3oBanue MppalnroOHAIbHBIX 4
[TpeoGpa3oBanue BBIpOKECHU I
JeHCTBUTEIbHBIX 2. TlpeoOpa3oBaHHe CTETIEHHBIX
BBIPAXKEHUI BBIPAKCHUH.
[IpeoOpa3oBaHne  MOKa3aTEIbHBIX
BBIPaKCHUIN
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Pemmenue 3amay mo teme

Tema 4.1: OcHOBHEBIE
TPUTOHOMETPUUECKHUE
TOXIECTBA

Conepikanue yueOHOTO MaTepHaa:

1. Paauannas mepa yria.

2. OmpeneneHue OCHOBHBIX
TPUTOHOMETPUYECKUX (DYHKIIHI.

3. OCHOBHBIC TPUTOHOMETPHUYECKHUEC
TOXJIECTBA.

Pemenne 3aaa4 110 TEMC

Tema 4.2: ®opmyibl
JIBOMHBIX U
MOJIOBUHHBIX YTIJIOB

Copepxanue yueOHOro MaTepHana:
1. CuHyC ¥ KOCHHYC IBOWHOTO yTJa.
2. ®opmybl HOJTOBUHHOTO yTia

Pemenue 3agay o teme

Tema 4.3:
Ornpenenenue
00paTHBIX
TPUTOHOMETPHUYECKIX
byHKIUI

Coneprxanue yueOHOTO MaTepuaa;

1. Onpenenenne apkCHUHyca, apKKOCHHYCA,
apKTaHTeHCa U
apKKOTaHTeHCa YHcia

Pemenue 3agay mo teme

Tema 4.4: Pemrenune

Conepxanue yueOHOTO MaTepuaa:

TpuroHomerpuueckux |1. Pemenue IIPOCTEUIINX
yYpaBHEHUH TPUTOHOMETPUYECKUX YPAaBHEHUM

2. TpuroHoMeTpH4yecKHe ypaBHEHHS U

CIOCOOBI X PELIEHUS
Pewrenue 3amau mo reme

Tema 4.5: | Cogepxanue yueOHOro Matepuania:
IIpocreiimue 1. TloHsiTHE TPUTOHOMETPUUECKOTO
TPUTOHOMETPUYECKHUE HEPaBEHCTBA.
HEPaBEHCTBA 2. Metoap! pelieHusl HepaBeHCTB.

Pemenue 3agay mo reme

Tema 5.1: OyHkMA

Coneprkanue y4eOHOro MaTepuana:

1. TlonsTtue QpyHKUUU.

2. OOnactp oOmpeneiIcHue U
001aCcTh 3HAUCHHUSL.

3. TI'padux dpyHknmn.

4. CpoiicTBa QYHKIIMH.

Pemenue 3amad mo tTeme

Tema 5.2:
HccnenoBanue
byHKIUI
DIIEMEHTaPHBIMU

cnocobamu

Copepxanrie yueOHOTO MaTepHana;

1. TInan uccnenoBanus GyHKIUH.

2. TlpomexxyTKu BO3pacTaHus U yObIBAHHS
3. Hawubomnbiiee u HaMMEHbIIIEEe 3HAUCHUS

byHKIIIN

Pemmenue 3amayu mo teme
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Tema 5.3: OGpartHsbie
byHKIIUN

Copepxanrie yaeOHOTO MaTepHana;
1. Tloustre oOpaTHO (HyHKIHH.
2. CsoiicTBa

3. I'paduxu

Pemenne 3aaa4 110 TEMC

Tema 5.4: Cinoxuas
byHKIHS

ConeprkaHue yueOHOTO MaTepuaa;
1. Tlonsarue caoxxHON QYHKIIHH.

2. ApubmernueckueeHCTBUS HaJl
GbyHKIUAMU.
Pewenue 3anau o reme
Tema 5.5: Conepxanrie y4eOHOTO MaTepHaa;
ITapaytenbHbIi 1. IlapamnenpHbli mEpeHOC
MIEPEHOC U CUMMETPHS rpadukoB QyHKIUH.
rpaduxoB QyHKImit 2. Cummerpus OTHOCHUTEJIHHO
Oceil KOOpIMHAT, Havajia
KOOpJIHAT.
Pemenue 3anay no teme
Tema 5.6: | ConmeprxkaHue yueOHOr0 MaTepuaa:
IIpeoOpazoBanue 1. Pactsokenme wu  coxkarue  rpaduKoOB

rpaduxoB QyHKINH

(GyHKIMK BAOJIb OCEH KOOPIUHAT.
2. CuMMeTpusi OTHOCUTENBHO NMPSAMON y =
X

Pemenue 3agay mo reme

Tema S.7:
Tpuronomerpuueckue
byHKIMHA

Coneprkanne y4eOHOro MaTepuana:

1. Tpuronomerpudeckue GyHKIHMH CHHYC,
KOCUHYC, TAHT€HC U KOTaHT€HC.

2. CsoticTBa QyHKIMI 1 MX TpaduKH.

Pemenue 3amad mo teme

Tema 5.8: OGpatHsbie

Copepxanrie yueOHOTO MaTepHana;

Tpuronomerpuueckue |1. OOpaTHbIE TPUTOHOMETPUUYECKHUE
GyHKIMH bynxumm.
2. CsaoiicTBa pyHKIMI 1 UX rpadukH.

Pemrenne 3amau mo reme
Tema 6.1: | Coneprkanne ydeOHOTO MaTepuana:
VYpaBHeHus, 1. OcHoBHbIE TOHSTHS 00 YpaBHEHUSX,
HEpaBEHCTBA MW WX HEPaBEHCTBAX M UX CUCTEMax.
CUCTEMBI 2. PaBHOCHIILHOCTH YpaBHCHHIA

Y HEPABCHCTB.

Pemienue 3aau mo teme
Tema 6.2: | Comeprxkanue yueOHOro Marepuania:
PanmonanbHble 1. PanuoHanpHbIE YpaBHEHUS U METO/IbI
ypaBHEHHS UX PELICHHUS.

2. Teopema besy.
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Tema 6.3: Ocnosuble| Coaepxanue yueOHOTO MaTepHana: 2
IIPUEMBI pELICHUS 1. Peuienuie TMHEWHBIX HEPABEHCTB.
HEPaBCHCTB 2. AJTOpUTM pelIeHHUS HEPABEHCTB BhIIIE
MIepBOI CTENEHH U APOOHO-
panroHaIbHBIX HEPABEHCTB
Pemenue 3anay no teme 4
Tema 6.4: Meton | Coaeprkanue yueOHOro MaTepuana: 2
HWHTEPBAJIOB 1. Pemienue HepaBEHCTB BBIIIE MEPBOI
CTEeHH H  APOOHO-palMOHAIBHBIX
HEPaBEHCTB METOJIOM HHTEPBAJIOB.
Pewenue 3anau o reme 4
Tema 6.5:| Coneprxanue y4eOHOTO MaTepuaa: 2
HppauroHnanbHbie 1. IlonsTHe uUppaLUOHATIBLHOTO
ypaBHEHHS ypaBHEHHUS.
2. Mertoap! pemieHusl.
Pemenue 3anay no teme 4
Tema 6.6:| Coneprxanue yueOHOTO MaTepuana: 2
[TokazarenbHbIE 1. OmpeneneHrie © CIOCOOBI pEIICHUS
ypaBHEHUSA MOKa3aTeIbHbIX YPaBHEHHIA.
Pewenne 3amau o reme 4
Tema 6.7:| Conmeprxanue y4eOHOTO MaTepuaa; 2
[TokazaTenbHbIC 1. IToka3zaTenbHBIE HEPABEHCTBA U CIIOCOOBI
HEPaBEHCTBA WX pEeIICHHUS.
Pemenne 3ama4 mo reme 4
Tema 6.8:| Coneprxanue y4eOHOTO MaTepraa; 2
Jlorapudmuueckue 1. Omnpenenenue u CocoObl pereHus
ypaBHEHHS norapu(pMUIECKUX YpaBHEHHIA.
Pemienue 3aau o teme 6
Tema 6.9:| Coneprxanue yueOHOro MaTepuaa: 2
Jlorapudmuueckue 1. OnpeneneHue M CIOCOObI pelIeHUs
HEPaBEHCTBA norapu(MUIECKUX HEPABEHCTB.
Pemrenue 3amau mo teme 6
HToroBoe 3aHsATHE ConeprxaHue yueOHOTO MaTepraa; 2
1. TloBTopenue 0a30BbIX OCHOB
MIPOUICHHBIX TEM.
2. OcHOBHBIE (hOPMYITBI IPOIEHHBIX TEM.
3. OTBeTHI Ha BOIIPOCHI.
Pemienue 3aau mo teme 8
BCEro 244
KOHCYJIbTAUMHU 8
IIpomexxyTouHast aTTecTALMNS 24
UTOrO 268
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2.3 O0pa3oBaTesibHbIE TEXHOJIOTHH, HCIIOJIb3yeMble NP NMPOBEAeHNH Ay AUTOPHbIX

3aHATHNA

B cootBerctBum ¢ tpedoBanusmu @I'OC CIIO no cnermumansHocTH 09.02.06 CeTteBoe u
CHUCTEMHOE  aJMUHUCTPHUPOBAHHME pealu3alus KOMIIETEHTHOCTHOIO  IOAXO0Ja  JIOJDKHA
npeaycMaTpuBaTh MIMPOKOE UCIOIB30BAaHUE B YU€OHOM MPOLIECCE aKTUBHBIX U MHTEPAKTUBHBIX
dopM mpoBeneHUs 3aHATUN (KOMIBIOTEPHBIX CUMYJIALUH, AEIOBBIX M POJIEBBIX WIp, pa3doop
KOHKPETHBIX CHUTYyallul, IICUXOJIOTMYECKME U MHbIE TPEHMHI'M U T.1.) B COYETAHHUU C
BHEAYJAUTOPHOW paboToil C 1enbio (HOpMUPOBAHHMS M Pa3BUTUSA TPEOYEeMBIX KOMIIETCHIIMNA
00y4aromuxcs.

Bunsl 00pa3oBaTenbHBIX TEXHOJIOTUH.

OOpaszoBarenbHas TEXHOJOIMS — 3TO COBOKYNHOCTh HAy4HO U MPAKTHYECKU
000CHOBAHHBIX METO/OB, U MHCTPYMEHTOB JJIsl TOCTUKEHUS 3aIlJIAHUPOBAHHBIX PE3YJHTAaTOB B
oOmactu oOpa3oBanusi. IlpuMeHeHne KOHKPETHBIX O0Opa30BaTENIbHBIX TEXHOJIOTMH B y4eOHOM
npoliecce onpenensercss cnenuukoi yueOHoH AesTebHOCTH, ee MH(POPMAIMOHHO-PECYPCHON
OCHOBBI U BUJIOB Y4€OHOI pabOTHI.

1. TpaguunonHele  oOpa3oBaTeibHblE  TEXHOJIOIMH  OPUEHTUPYIOTCS  Ha
OpraHu3al00Pa30BaTEeILHOrO MpoLecca, IPEANOoararollyo IpsMYI0 TPAHCIALNIO 3HAHUN OT
npenogaBarenss K CTYJIeHTY (IPEeHMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-UILTIOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas AeATeNbHOCTh CTYACHTAa HOCUT B TaKUX YCIIOBHSIX, KaK MPaBHIIO,
PEnpoIyKTUBHBIN XapakTep.

[Tpumeps! popm ydeOHBIX 3aHATUIN C UCTIONIb30BAaHUEM TPAJIULIMOHHBIX TEXHOJIOTHIl:

Jlexuusi — mocien0BaTeNbHOE W3JIOKEHHWE MaTepuaina B JUCIHHUIUIMHAPHOM JIOTHKE,
OCYIIECTBIISIEMOE NMPEUMYIIIECTBEHHO BEPOATBLHBIMU CPEICTBAMU (MOHOJIOT MPENoaBaTeis).

Cemunap — O6ecenia npenojaBaresst ¥ CTYJCHTOB, OOCYX/I€HHE 3apaHee MOrOTOBICHHBIX
COOO0IIIeHNH, TPOEKTOB MO KaX/JI0MY BOIIPOCY IUIaHA 3aHATHS C €AMHBIM JJI BCEX NEpEeYyHEM
peKoMeH1yeMol 00s3aTeNbHOM U JOMOJIHUTENBHOM JINTEPATyPHhI.

[IpakTHueckoe 3aHATHE — 3aHATHE, INOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUH U
HABBIKOB 10 IPEJI0KEHHOMY aJITOPUTMY.

2. Texnomnorun mnpobseMHOro oOydYeHHs — OpraHuzalus o00pa30BaTENLHOTO
npoliecca,koTopasi MpearnoyiaraeT MOCTaHOBKY MPOOJEMHBIX BOMPOCOB, co3aanue 20 ydeOHbIX
NpOOJIEMHBIX CUTyallMd Ui CTUMYJIMPOBAaHME aKTHBHOM IO3HABATEJIIbHOM JEATEIbHOCTU
CTYJIEHTOB.

[Tpumepsl GopM ydeOHBIX 3aHATHH C HUCMOJb30BAHUEM TEXHOJIOTUI TMPOOIEMHOr0O

00yueHus:
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[Ipaktnueckoe 3aHsTHE B (opMe TMpaKTUKymMa — OpraHu3anus Yy4eOHOW paboThl,
HalpaB/IeHHAas Ha pELICHHE KOMIUIEKCHOW ydeOHO-TIO3HaBaTeNIbHOW 3ajaud, TpeOyrouel ot
CTyJI€HTa IPUMEHEHUS KaK HayYHO-TEOPETUUECKUX 3HAHUMN, TaK U MIPAKTUYECKUX HABBIKOB.

3. WrpoBble TEXHOJIIOTUU — OpraHu3anus o0pa30BaTEIbLHOrO MPOLEcca, OCHOBAHHAs
HapEeKOHCTPYKLMH MOJEIIEH OBEJCHHS B pAMKaX MPEJIOKECHHBIX CLIEHAPHBIX YCIOBUM.

[Tpumeps! popm yueOHBIX 3aHATHIA C UCIIOIB30BAaHUEM HTPOBBIX TEXHOJIOTHIA:

JlenoBasi urpa — MOJEIMPOBAHUE PA3IUYHBIX CUTYallMid, CBS3aHHBIX C BBIPAOOTKOW H
HPUHATHEM COBMECTHBIX PELICHUH, 00CYkKI€HUEM BOIIPOCOB B PEXKHUME MO3TOBOT'0 IITYpPMA,
PEKOHCTPYKIMEH (HyHKIIMOHATFHOTO B3aUMOJICHCTBHSA B KOJUIEKTHUBE U T.I1.

4, TexHoIoru MPOEKTHOTO 00YUEHHUS — OpraHu3aIus 00pa3oBaTEILHOTO MPOIEcca B
COOTBETCTBUHU C AJITOPUTMOM IIO3TAIHOTO pELIEHUs MPOOJIEMHOM 3a/ladd WJIM BBITOJIHEHUS
yueOHoro 3aaanus. IIpoekT npeamnosaraeT COBMECTHYIO yueOHO-I103HABATEIbHYIO JESTEIbHOCTD
TPYMIIBI CTY/CHTOB, HANIPABJICHHYIO Ha BBIPAOOTKY KOHIICTILIMHU, YCTAHOBJICHUE IIeNieil U 3a/1ad,
(GOpMyJIUPOBKY OKUJAEMbIX PE3YJbTAaTOB, OIpPENEICHUE NPUHLMUIIOB W METOAMK pPEIIECHUs
IIOCTaBJIEHHBIX 33/1a4, IJIJAHUPOBAaHUE X0/1a Pa0OThI, TIOMCK IOCTYITHBIX U ONTUMAJIbHBIX PECYPCOB,
MO3TAIIHYI0 pealln3alMio IIaHa paboThl, IPE3EHTALMIO PE3yIbTaTOB PaObOThl, UX OCMBICIEHUE U
pednekcuro.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBatenbCckuii NMPOEKT — CTPYyKTypa MpUOMMKEHa K QopmaTy HaydyHOTro
UCCIIEIOBaHMs ([OKA3aTeNbCTBO AKTYyaJIbHOCTH TEMbI, ONpPEJEICHUE HayuyHOH mpoOIeMbl,
npeaMera M o0ObEKTa HCCIeOBaHMs, IeJel M 3ajad, METOJI0B, MCTOYHUKOB, BBIJIBUKCHHE
TUIOTE3bl, 000011IeHNE PE3YIbTAaTOB, BEIBO/IbI, 0003HaYEHHE HOBBIX MPOOIIEM).

TBopueckuil MpoOEKT, Kak MpaBUJIO, HE MMEET JeTallbHO NPOpabOTAHHON CTPYKTYpHI;
yueOHO-TI03HaBaTeIbHasl JIeATEIbHOCTh CTYJEHTOB OCYIIECTBISETCS B pPaMKax pPaMOUYHOTO
3a/laHus, MOJAYMHSACH JIOTUKE U MHTEPECaM YYaCTHUKOB IIPOEKTa, XKaHPy KOHEYHOI'O pe3yJibTaTa
(razera, pUIbM, IPA3AHUK U T.I1.).

5. WHTepakTHUBHBIE TEXHOJOTMHM — OpraHu3anus oOpa30BaTeNbHOrO Ipolecca,
KOTOpas MpeArnoiaraeT akTUBHOE U HEJIMHEHHOE B3aMO/IEHCTBHE BCEX YYAaCTHUKOB, TOCTH)KEHUE
Ha 3TOM OCHOBE JMYHOCTHO 3HAUYMMOTO Ui HUX OOpa3oBareibHOro pesyibTara. Hapsay co
CHEIUAIN3UPOBAaHHBIMU  TEXHOJIOTMSIMM ~ TakOro  poja  NPUHUUIN  HMHTEPAaKTUBHOCTU
IpOCIEKUBAaeTCI B OOJNBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENIbHBIX  TEXHOJIOTHA.
HHTepakTUBHOCTh MOJAPAa3yMeBaET CyOBbEKT-CyObEKTHBIE OTHOIICHUS B X0 00pa30BaTeIbHOIO
npoliecca U, Kak ciefcTBue, (opMupoBaHUe caMopa3BUBarOLIEiicss HH(POPMAIIMOHHO-PECYPCHOI
CpEeJIbL.

IIpumepsr  QopM y4ueOHBIX 3aHATHH C HCHOJIb30BAHUEM  CIELUAIN3MPOBAHHBIX

HHTCPAKTUBHBIX TEXHOJIOTHIi:
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— JeKIHs OOpaTHOM CBSA3M — JEKIUSA—TIPOBOKAIMA (M3JIOKEHHE MaTepuana ¢ 3apaHee
3aIIaHUPOBAHHBIMH OIIMOKAMH);

— JIeKuMsa-Oecena;

— JIEKIUS-TUCKYCCHUS;

— CEeMHHAap-JHUCKYCCUSl — KOJUIEKTHMBHOE OOCYKIEHHE KaKOro-inbo CHOPHOTO BOIPOCa,
po0JieMbl, BBISIBICHHE MHEHUI B TpyTIIIE.

6. HNubopManinoHHO-KOMMYHHKAITMOHHBIE ~ 00pa3oBaTelbHBIC  TEXHOJIOTHH  —
opranusanusi 00pa3oBaTeIbHOIO MpoIecca, OCHOBAaHHAS HAa MPUMEHEHUHU CIEeIHATU3UPOBAHHBIX
MPOrPaMMHBIX CPEJCTB U TEXHUUECKUX CPEJCTB pabOThI ¢ HH(pOpMaLIHEH.

[Tpumepsr bopm y4eOHBIX 3aHATUN c HCIIOJIb30BaHUEM
UH(OPMAIMOHHOKOMMYHHUKAI[MOHHBIX TEXHOJIOTHIA:

Jlekuus-Bu3yanu3anmusi — W3JI0KEHHE COJEPKAHHUS COMPOBOXKAACTCS TPE3EHTALUEH
(eMoHCTpaImeil yd4eOHbIX MaTepuasoB, MPEACTABICHHBIX B PA3UYHBIX 3HAKOBBIX CHCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpaUUECKUX, ayIU0- U BUJIEOMATEPHAIIOB).

[IpakTryeckoe 3aHsATHE B (hOpMe IPE3CHTAINN — MPEICTABICHUE PE3yIbTAaTOB MPOCKTHOM
VI UCCIIEIOBATENBCKOM JIEATEIHbHOCTH C UCIIOJIb30BaHUEM CIICIIUATN3UPOBAHHBIX IPOrPAMMHBIX
cpen.

VY nenbHbIN Bec 3aHATUN, MPOBOJIUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeeIIeTcs TIIaBHOM
LEJIBI0 TTPOTPaMMbl, 0COOEHHOCTBIO KOHTHHIE€HTA OOYYaIOLIMXCSl U COJEPKAaHUEM KOHKPETHBIX
JUCLUIUIMH, U B 11€JI0M B y4eOHOM IpoIiecce OHU JOJKHBI COCTABIATh HE MEHEE OIPeJIelIEHHOTO

IPOLIEHTA OT BCEro 00beMa ayIUTOPHBIX 3aHATUH.

3 YcaoBus peanu3anum oomeodpa3soBaTebHOl yueOHoH qucnunInHbl MaTtemaTuka

OcBoeHue mporpaMMbl yueOHOW AMCHMILIMHBI MareMaTHka MpernojiaraeT Haludue B
npodeccHoHaNBbHOM  00pa3oBaTeNbHONW  OpraHW3alliH, pealu3yromell  00pa3oBaTeNbHYIO
nporpaMmy cpeaHero obmero ooOpaszoBanusi B mpenenax ocoeHuss OIIOIT CIIO na 6aze
OCHOBHOTO 00IIer0 00pa3oBaHUs, y4eOHOTr0 KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTH K
obecrieunTh CBOOOIHBIN HoCTyM B UHTEpHET BO BpeMs Y4eOHOTO 3aHTHS U B IEPUO]I BHEYUEOHOM
JESATETLHOCTH O0YJarOIIIXCS.

TlepeueHn CpeICTB MaTepHAJILHO-TEXHHUECKOro obecrieuenus ais o6yqenus no OY J1.04 MatemaTuka

MIpPEICTaBIJICH B Ta0IuUIE 3.

Tabmuia 3- [lepeueHb cpeACTB MaTEPHATIBHO-TEXHUYECKOTO 00eCcTieueHus sl O0ydeHHUs 110

OV ]1.04 Marematnka
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HanmenoBanme
CrHeluaJbHbIX
MOMEIICHUI u
MOMEIICHUN IS

OCHaIIIEHHOCTh
CHeUaIbHBIX
MOMEIICHUM U
HOMEIEHUN IS

[lepeyeHp JMIIEH3MOHHOTO MPOTPAMMHOTO OOECTeYeHHUs. PEeKBU3UTHI
MOATBEPKAAIOIIEr0 JOKYMEHTa

CaMOCTOATENBHOH | camMoCTOSITENbHOI

paboTI paboThI

KaGuuer 32 nmoca04HbIX IMporpammuoe obecrieuenue o munensun GNU GPL: 7-Zip, Blender,
MaTeMaTHYecKux | MCCT, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice, Maxima,
AMCLHILITHH; npenonasatenbckoe | Mozilla Firefox, Notepad++, StartUML V1.

Kabuner MECTO, I0CKa,

MaTeMaTHKH U HaTJITHBIC

HHPOPMATHKH; nocoous,

KabouueT MYJIbTUMEIUNHBIN

MaTeMaTHKHU, MNPOCKTOP, IKPaH.

JlexunonHas

ayIUTOPHS;

ayIUTOpUS IS

NIPOBEICHUS

MPaKTUYECKUM

3aHATHi (232)

YuTanbHbIN 3ai 16 nmocanounbix | 1. OC — Windows XP Professional RUS. (Kopobounas Bepcust Vista
MecT, pabouee Business Starter (17mr.) u Vista Business Russian Upgrade Academic
MECTO

npenogasatens, 17
KOMIIBIOTEPOB  C
BBIXOJIOM B
WHTEPHET

Open (17wt) - JIunensuonnsiit ceprudurar Ne 42762122 ot

21.09.2007.

2. 1C:Ilpennpusrue 8. KoMmiekT i 00y4eHuUs B BBICIINX U CPEIHUX
y4eOHbIX  3aBefeHMsX.  CyOnmmmeH3HMOHHBIH — goroBop — Ne
32/180913/005 ot 18.09.2013. (Ilepssrit BUT)

3. Kaspersky Endpoint Security mis 6msaeca — Crangapterit (320mT).
Horosop Ne ITP-00018475 ot 16.11.2017 (OOO Ilpuma AiiTwu)
cpokoM Ha 1 rop.

4. Microsoft Access 2010. [Tognucka Microsoft Imagine Premium Akt
nepenaun npaB Ne Tr046356 or 04 asrycra 2017, Cuer Ne
Tr000168154 ot 28 utons 2017 (Ilpuma AiiTu). Cpok nmefictBus — 1
rof.

5. Microsoft Office 2007 Russian. JluneHn3uoHHblid cepTudukar Ne
42373687 ot 27.06.2007

6. Microsoft Project mpodeccuonanbubiii 2010. IMoanucka Microsoft
Imagine Premium Akt nepemaun npaB Ne Tr046356 ot 04 aBrycra
2017, Caet Ne Tr000168154 ot 28 uronst 2017 (Ilpuma AitTu). Cpok
neiicteus — 1 rof.

7. Microsoft Visio mpodeccnonanprbiii 2010. IMommucka Microsoft
Imagine Premium Axt nepenaun npa Ne Tr046356 ot 04 aBrycra
2017, Caer Ne Tr000168154 ot 28 urons 2017 (Ilpuma AitTu). Cpok
neiicteus — 1 ron,.

8. Microsoft Visual Studio 2010. IToamucka Microsoft Imagine

Premium Akt nepenauu npaB Ne Tr046356 or 04 asrycra 2017, Cuer

Ne Tr000168154 ot 28 mrons 2017 (Ilpuma A#iTn). Cpok meficteus — 1

TOZ.

9. IIporpammuoe obecneuenue 1o nuiensurn GNU GPL: 7-Zip, Blender,
GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice, Maxima,
Mozilla Firefox, Notepad++, StarUML V1.

3.1 TpeGoBanuss K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY 00ecneyeHn 0

[Tomemnenne kaOMHETOB yAOBIETBOPsET TpeboBaHUsAM CaHUTAPHO-ITUIAECMHOIOTHUECKIX
npasus U HOpMmatuBoB (CanlluH 2.4.2 No 178-02) u ocHamieHO THUIIOBBIM O0OpYJAOBaHUEM,

yKa3aHHBIM B HACTOSALIMX TPeOOBaHUSIX, B TOM YHCJIE CIELHMATU3UPOBaHHAs yueOHas MeOenb U
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CpelcTBa OOYYEHHSs, JTOCTATOYHBIMH JUIS BBITIOJHEHHUS TPEOOBAHWU K YPOBHIO ITOATOTOBKH
oOyyJaronuxcs.

KabuHeTsl OCHAMICHBl MYJIbTUMEAUHHBIM O00OPYIOBAHHEM, IOCPEICTBOM KOTOPBIX
YYaCTHUKH 00pa30BaTEIILHOTO MPOoIecca MOTYT MPOCMATPUBATh BU3YAIbHYIO, CO3/1aBaTh
MPE3CHTAINH, BUCOMATEPUATIbl, HHBIC JOKYMEHTHI.

B cocraB y4eOHO-METONMYECKOTO M MAaTepUATHHO-TEXHHYECKOTO OOCCIeUeHUs

POrpaMMbl YI€OHOM TUCITUTUIMHBI MaTeMaTiKa BXOSAT:
—  MHOTO()YHKIIMOHAILHBIA KOMITJICKC ITPETIO1aBaTelIs;
—  HarJsIHbIE TOCOOUS (KOMIUICKTHI YU4eOHBIX TaOJIHII, TJIAKATOB, U JIP.);
- uH()OPMAMOHHO-KOMMYHHKAIIHOHHBIE CPEICTBA;

- 9KPAaHHO-3BYKOBBIC HOCO6I/I$I;

KOMIIIEKT TeXHUYECKOMH AOKYMCHTAIlMH, B TOM YUCJIC ITACIIOPTa HA CPEACTBA O6y‘IeHI/I$I,

HHCTPYKIUHA 110 UX UCIIOJIb30BAHNUIO U TCXHUKC 0€e30MacHOCTH.

3.2 UndopmannonHoe odecriedenne 00yueHust

B OubGmmoreunslii ¢poHI BXOAAT yuyeOHUKH, yuyeOHO-MeToauueckue KomiuiekTel (YMK),
o0OecrieunBaroIMe OCBOCHHME Y4eOHOM AMCHUIUIMHBI MaremaTtuka, pPEeKOMEH/IOBAaHHBIE WIIU
JIOMYIIEHHBIE ISl MCIOJIb30BaHMUS B TNPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3alusiX,
peanu3yomux 00pa3oBaTelbHY0 NPOrpaMMy CpeAHero oomiero oOpa3oBaHMs B Ipeaenax
ocsoenust OITOIT CITO na 6a3ze 0CHOBHOTO 0OIIIEro 00pa3oBaHusl.

B mpomecce ocBoeHust mporpammbl y4yeOHOW AMCHUUIUIMHBI MaremaTuka CTYIEHTHI
JOJIKHBI UMETh BO3MOKHOCTH JIOCTyIAa K AJIEKTPOHHBIM yUeOHBIM MaTepuajaMm IO IpeaMeTy,
UMEIOLIUMCST B CBOOOJTHOM JocTyne B ceTh MHTepHeT (9JIeKTPOHHBIM KHHMraM, MpakTUKyMawm,
TeCTam U Jp.).

Cnmcoxk MCTOYHUKOB:

st o0yuaromuxcst

1. Bapaymkun, B.B. Maremaruka. DneMeHTHI BbICIIEH MaTeMaTHKH: YIYEOHHK: B 2 T.
T. 1/ B.B. bapaymkun, A.A. IlpokopreB. — M.: KYPC: UH®PA-M, 2019. — 304 c. —
(Cpennee npodeccuoHaIbHOe

obpasosanwue).http://znanium.com/catalog.php?bookinfo=615108

2. bappymxkun, B.B. Maremaruka. DneMeHTHI BbICIIEH MAaTEMAaTUKH: Y4EOHUK: B 2 T.
T. 2 / B.B. bapaymkun, A.A. IlpokodseB. — M.: KYPC: UHOPA-M, 2020. — 368 c. —
(Cpennee npoeccCuoHaTbHOE

obpazosanwue).http://znanium.com/catalog.php?bookinfo=872363
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3. bammakoB M.U. Matemaruka (CI10). YueOnuk : yueonuk / M.U. bamMakos. —

Mocksa : KnoPyc, 2019. — 394 c.https://www.book.ru/book/929528/view?2/1

4. Jamasa A.A. Martemaruka : yueOnuk / A.A. Jlagasia. — 3-¢ U311, UCIIP. U JOIL. —
M.

NH®PA-M, 2020. — o244 c. — (Cpennee npodeccuoHabHOE
obpasoBanue).http://znanium.com/catalog.php?bookinfo=774755

st npenonasaresieii

1. bammvakoB M.U. Matemaruka: yae6Huk / M.W. bammmakos.- 2-e u3., crep.-
M.:

KHOPYC, 2020.-394 c.-(Cpennee npodeccruonampsHoe 00pa3oBaHue).

2. Boromoios, H.B. Marematuka: yaeonuk s CITO/H.B. Boromosnos, I1.1.
Cawmoitnenko.- M.: FOpaiit, 2020.-396 c.

3. Bboromonos, H.B. IlpakTiuueckue 3aHaTus o MaTeMaTuke: yued. nmocobue

st CITO.11- u3a. mepepad. u gorm.- M.: FOpaiit, 2020.-495 c.

HNuTtepHer-pecypebl  www.fcior.edu.ru  (MapOpManmoHHble, TPEHUPOBOYHBIE U
KOHTPOJIbHBIE MaTEPUAIIBI).

www.school-collection.edu.ru  (Eauuast komiekmms HPPOBBIX  00pa3oBaTEIbHBIX

pECypcoB).

3.3 Ilepeyenb NHGPOPMANMOHHBIX TEXHOJIOTHH

B paMKax M3YUCHUA AOUCHUIUIMHBI HCIIOJIB3YIHOTCA CICAYIOIINUC I/IHq)OpMaI_II/IOHHBIe

TCXHOJIOTHH:

—  OJJICKTPOHHBIC O6pa30BaTeJ'IBHLIe PeCYpChbl, B KOTOPBLIC BXOIAT JSJICKTPOHHAA
06pa3OBaTCJ'IBHa$I cpcaa AKa,[[eMI/II/I (pacnonoxceHHaﬂ o SJICKTPOHHOMY anapecy

http://185.18.111.102/moodle/course/index.php?categoryid=54),  3JIE€KTpPOHHO-OMONIMOTEUHAs  CHUCTEMa

«Znanium.com»  (pacrmoyio)keHHass 1O  JJIEKTPOHHOMY ajapecy  http://znanium.com/catalog),

AIIEKTPOHHO-O0MOIMOoTeYHas cuctema «Ibooks.ruy» (pacmoyioxkeHHass MO AJIEKTPOHHOMY anapecy

https://ibooks.ru/home.php?routine=bookshelf);

— Tpe3eHTallMOHHBIE MaTepuaibl, pa3pabOoTaHHBIE B IEIAX BHU3yIH3allUd y4eOHOTO
MaTepHuaia v MOBHIIICHUS HATJISTHOCTH OOYYEeHHS, B COOTBETCTBHH C KAJICHIAPHO TEMAaTHIECKUM

IJIAaHOM ITO JUCIUIIIINHE,

— B paMKax M3y4eHHsI JUCLUIUIMHBI HCIIOIb3yeTcs nakeT nporpamMm Microsoft Office.
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3.4 YcioBus peaju3anuy NpPorpaMMbl 1Jisi 00y4aomMXcs HHBAJIUI0B U JIHII €

OrpaHH4Y¢HHBIMHA BO3MOXKHOCTHMH 310POBbS

Copepxanue CpeaHero MnpoPecCHOHATBHOTO O0pa30BaHUS W YCIOBUS OPTaHU3AIHNH
o0yueHMsI 00ydaroluxcsi € OCOOBIMM 00pa30BaTEIbHBIMU HOTPEOHOCTSIMM OIPEEIIAIOTCS
aJlanTUPOBAHHOM 00pa30BaTEIBHOM MPOTPAMMON.

OOyyenre 10 0O0Opa3oBaTENBHBIM TMPOTpaMMaM  CPEIHEro MpoPEeCCHOHATBHOTO
0o0pa3oBaHusl OOYyYaIOLIMXCA C OTPAaHUYEHHBIMM BO3MOXKHOCTSIMHM 3/10pOBbsl Ha (haKyJbTeTe
cpeaHero npodeccuoHaIbHOTO 00pa30BaHMs aKaAEMUHU OCYIIECTBIISICTCS C YI€TOM OCOOCHHOCTEH
NCUXO(HU3UUECKOTO PA3BUTHUS, UHIUBUAYAIBHBIX BO3MOXXHOCTEH M COCTOSIHUS 3I0POBBSI TAKHX
00y4aromuxcs.

CrenanbHbIe YCIIOBHS BOCIIUTAHUS M Pa3BUTHS TAKMX 00YYarOIIUXCS, BKIIOYAIOT B ceO0s:

- UCTIOJIF30BaHUE CIIEHUAIBHBIX 00Pa30BaTEeNbHBIX MPOTPAMM U METOIOB O0YUYECHUs
Y BOCIIUTAHUS,

- UCTIOJIb30BaHUE CIECIUATBHBIX YUYeOHUKOB, YUYEOHBIX MOCOOUN M TUAAKTUIECKUX
MaTepHaJIoB MO JUCIUTUIMHAM CIICIUAIEHOCTH,

- OCHAIIIEHUE 3/JaHUs CUCTEMaMH IPOTUBONOXKAPHOW CUTHAJIM3ALMUU U OIOBEIEHUS
C IyONMpYIOIUMH CBETOBBIMH YCTPOWCTBaMH, WH(OPMAIIMOHHBIMH Ta0JI0 C TaKTHJIBHOM
(mpocTpaHcTBEeHHO-penbedHOI) nHpopMaLuen u p.

- CHEeLMANTbHBIX ~ TEXHMYECKHMX  CpPEACTB  OOYy4YeHHs  KOJUIGKTMBHOTO U
WH/IMBUIYAIBHOTO TIOJB30BAHUSA, HANpUMeEp, HCIOIb30BaHUE MYJIBTUMEINHHBIX CPEICTB,
HaJIUYue OPITEXHUKH, CIANA-POEKTOPOB, 3JEKTPOHHOM JOCKH C TEXHOJOTHEH Ja3epHOro
CKaHUPOBAHUS;

- o0ecrnieyeHre BO3MOKHOCTH AUCTAaHIIMOHHOTO 00y4eHus (anekTpoHHsle YMK s
JUCTAaHIIMOHHOTO 00y4YeHHUsI, ydeOHUKHU Ha 3JIEKTPOHHBIX HOCUTEISIX U JIp.)

- IpeI0CTaBIIEHHE YCIYT aCCUCTEHTA (TOMOIITHUKA), OKAa3bIBAIOIIETO 00YYarOIIUMCs
HEOOXOJUMYIO TEXHUUECKYIO TOMOLIb,

- HaJIMYMe KOMIBIOTEPHON TEXHUKU U CHEIMAIBHOIO IPOrpaMMHOT0 0OecreueHus,
a/IalITUPOBAHHBIX JJIs1 MHBAIUI0B U Jiui ¢ OB3;

- o0OecrieyeHne JOCTyNna B 3JaHHUS OOpa30BaTENbHBIX OpraHU3aluid U JIpyrue
ycloBHs, 06€3 KOTOPBIX HEBO3MOXHO WM 3aTPYIHEHO OCBOCHHE 00pa30oBaTEIbHBIX MPOrpamm
00yYaromyUMHUCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI.

- KOMIUICKTOBaHWE  OWONMOTEK  CHENHMaIbHBIMH  aJalTHBHO-TEXHUYECCKHUMHU
cpeactBaMu Ui MHBanuAoB U sy ¢ OB3 (roBopsammiMu KHUTamMu Ha (iem-kaprax |

CIICIHUAJIbHBIMHU alliapaTaMu JJId UX BOCHpOI/IBBGI[eHI/ISI).
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B memsix pocTymHOCTH TOJy4YeHHUS CpeAHero NpoecCHOHaIbHOrOo 00pa3oBaHUs
oOyJaronuMucs ¢ O0COObIMH  OOpa3oBaTeIbHBIMU TOTpeOHOCTsIMU akanemueir HMMCUT
oOecrnieunBaeTcs:

1) mia 0Oy4aromuxcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS 110 3PEHUIO:

- ananrtanus oQUIMATBHOTO caiiTa akageMuu B ceTH MHTEpHET ¢ y4eToM 0COOBIX
NOTPEOHOCTEI MHBAIKIOB 10 3PEHUIO C MPUBECHUEM UX K CTaHIapTy JOCTYITHOCTH BEOKOHTEHTa

1 Be0-CEpBUCOB;

- pasMelIeHne B JIOCTYNHBIX [UIS OOYYalOLIMXCS, SIBIISIOLUIMXCS CICNBIMU WIIH
C1abOBHIAIIMMH, MECTaX M B aJIalTHPOBAHHOW (opMme (C y4eTOM HX OCOOBIX MOTPEOHOCTEH )
CIPaBOYHON MH(OpPMAIMK O PACITUCAHHUH JIEKIMH, Y4eOHBIX 3aHATHH (I0JKHA OBITH BBIIIOJIHEHA
KPYITHBIM (BBICOTA MPONHMCHBIX OYKB HE MeHee 7,5 cM) pelbeHO-KOHTPACTHBIM MIpUPTOM (HA
6enom unu xxéntoM (hoHe) U npoayonupoBana mpudTom bpaiins);

- oOecrieueHre BBITyCKA aJbTEPHATUBHBIX (OPMATOB MEUYATHBIX MAaTEpUAJIOB
(kpymHBIH mpuT UIH aynuodaiiis);

- obecrnieyeHre 1ocTyna 00y4aroerocs, BIsIOMErocs CIenbIM U HCIIONb3YIOIIEro
co0aKky-TIOBOBIPS, K 3AaHUI0O 00pa30BATENbHOM OpPraHU3alliM, PacMojararoliero MecToM s
pa3MmereHus co0aku-TOBOABIPS B 4aChl 00yUEHHSI CAMOT'0 00yYaroIIerocs;

2) nnst 00y4aroUmMXcsi C OrpaHMYEHHBIMHU BO3MOYKHOCTSIMH 3JI0POBbSI IO CITYXY:

- nyOJMpoBaHUE 3BYKOBOM CIIPaBOYHOM HH(pOPMALMU O paclucaHUM Y4eOHBIX
3aHATUH BU3yabHOW (YCTAaHOBKA MOHHUTOPOB C BO3MOXKHOCTBIO TPAHCISIMH CYOTHTPOB

(MOHI/ITOpLI, HX pasMepbl U KOJHUYCCTBO HGO6XO,[[I/IMO ONnpeacisiTb € YUCTOM pPasMEpOB

MIOMEIICHUS );

- o0OecrieyeHWe HaJUIekKAIIMMHU  3BYKOBBIMH  CPEJICTBAMHU  BOCHPOM3BEICHUS
uH(pOopMaLnu;

3) JUis o0ydYaroIuxcs, MMEIOUIMX HapylIeHUs ONOPHO-ABHUraTelIbHOIo armapara,

MaTepUaIbHO-TEXHUYECKUE YCIOBHSI IOJKHBI 00ecrieunBaTh BO3MOXKHOCTh O€CIIPENSITCTBEHHOTO
JocTtyna oOyvarommxcs B ydeOHble TIOMEIIEHUs, TyaJeTHble M Jpyrue IOMeIIeHUs
00pa3oBaTeNbHONW OpraHU3allM, a TaKXKe WX MpeObIBaHNE B YKa3aHHBIX MOMEIIECHHUIX (HAIU4YHe
MaHAYCOB, MOPYYHEH, PACIIMPEHHBIX ABEPHBIX TPOEMOB, TU(PTOB U IPYTUX MPUCIIOCOOIECHUN).
4) [Tpu nonyuyeHun cpeaHero NpoeCcCHOHaIBLHOTO 00pa30BaHUA OOYYAIOIIMMCS C
OTPaHUYEHHBIMH  BO3MOXKHOCTSIMH ~ 370pPOBBbSl  aKaJeMuell MpeaoCTaBiIAOTCA  OecIiaTHO
CrienuagbHble YUYeOHWKH W Yy4ueOHBbIE MOcoOWs, WHas ydeOHas JIuTepaTypa, a TakkKe YCIyrd

CYpAOIEPEBOTYMKOB U TU(DIOCYPIONIEPEBOAUNKOB.

4 XapaKkTepuCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH 00Y4YAIOIIMXCH 110
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0o01meodpazoBareJIbHOM y4eOHOM qucuIuinHe MaremaTuka

Coaepxanue XapakTepucTHKa OCHOBHBIX  BH/JI0B y4eOHOM
o0y4eHus AeATEeJbHOCTH CTYCHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)
Beenenne O3HakoMJIEHHE C POJIbIO MAaTEMATUKU B HayKe, TEXHUKE, IKOHOMHUKE,

MH(OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUYECKOH AESITeNbHOCTH.
O3HakoMJIEHHE C LEISIMH M 3aJayaMyd W3Y4YeHHs] MAaTeMaTUKHU IpU
ocBoeruu npodeccuii CI1O u cnenmansraocteit CI1O

Anrebpa

Pa3Burtue noHsATHSA
0 YyucJjae

Breimonnenne apupMeTHYECKMX EHCTBUH HaJA YUCIAMH, COdYeTas
YCTHBIE U IUCbMEHHBIE IIPUEMBI.

HaxoxaeHne npuOIMKeHHBIX 3HAYCHHA BEIMYHMH U TOTPENTHOCTEH
BBIYHCIICHUH (a0COIIOTHOM U OTHOCUTENIBbHOM); CPAaBHEHUE YHMCIIOBBIX
BBIPAKCHUI.

Haxoxnenue ook B IpeoOpa3oBaHUsAX U BBIYMCICHUSX (OTHOCUTCS
KO BCEM IIyHKTaM IPOrpaMMbl)

Kopnn, CTeleHH,

Jorapugmel

O3HakOoMJIEeHHE C TIOHSATHEM KOpHA N-i CTENeHu, CBOilcTBaMH
PaguKaIOB ¥ IPABUIIAMHU CPABHEHUS KOPHEM.
@opMyJIMPOBaHUE  OMNPENECIEHUS KOPHA U  CBOMCTB  KOPHEHW.
Brluucnenue u cpaBHEHHE KOPHEH, BBIITOJIHEHUE ITPUKHUJIKU 3HAYCHUS
KOpHS.
[Ipeo6pa3oBanne YMCIOBBIX M OyKBEHHBIX BBIPAXEHHI, COIEpIKALIUX
paguKabL.
Boinonnenue pacueroB mo ¢opmynaM, COAEpKaIlUM paguKabl,
OCYIIECTBIISII HEOOXOJUMBIE IOJACTAaHOBKM U  IPeoOpa3oBaHUs.
Onpenenenne paBHOCUIBHOCTU BhIpAXXEHUH ¢ panukanamu. Pemienue
HMPPALMOHAIIBHBIX YPaBHEHUM.
O3HakoMJIEHHE c MOHSTHEM
JIEACTBUTEIIBHBIM IIOKA3aTEIIEM.
HaxoxneHue 3HaueHMH CTENEHH, MCIONb3Yysl HpU HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anucbiBaHUE KOpHS N-iI CTENeHH B BUJAE CTENEHU C JPOOHBIM
ToKa3aTeseM U Ha00O0poT.
@opMyIMpOBAHME CBOMCTB CTEeNEHEH. DBpluucieHue creneHen ¢
palMOHANBHBIM II0KA3aTEJIEM, BBINOJHEHUE MPUKHUIKU 3HAYEHUS
CTENIEHU, CPABHEHUE CTEIICHEH.
[Ipeo6pa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpKAIIUX
CTEIEeHU, MPUMEHSIA CBOMCTBA. PernieHne moka3aTeabHbIX YPaBHEHUM.
O3HakoMIJIeHHE C TPUMEHEHNEM KOPHEWN U CTENEHEN NPU BBIYUCICHUHN
CPEIHMX, JEJIEHHH OTpe3Ka B «30JIOTOM CEYEeHHW». Pemienue

MPUKIIAAHBIX 3a/1a4 Ha CJIOXKHBIC ITPOLICHTBI

CTCIICHHU C

IIpeoOpa3oBanue
ajnredOpanmyecKux
BbIPAKEHU I

Brimonnenne mpeoOpa3oBaHU BBIpAKEHUM, TpUMEHEHHE GOpMYTI,
CBSI3aHHBIX CO CBOMCTBAMU CTEIEHEH U JorapuMoB.
Onpenenenne 00JaCTH JONYCTUMBIX 3HAUYEHUH JOrapupMUYECKOro
BbIpakeHUs. Pemienue norapupmMuieckux ypaBHeHUN

OCHOBBI TPUTOHOMETPUH
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OcCHOBHBIC MOHATHSA

N3y4enue paguaHHOrO METO/1a U3MEPEHNS YIJIOB BPAILIEHUS U UX CBSI3U
C TpaaycHOil Mepoii. M300paxeHne yrioB BpalleHUs: Ha OKPYKHOCTH,
COOTHECEHME  BEIMYMHBI  yrida C  €r0  pacHOJIOKECHUEM.
dopmyMpoBaHUE ONPEACTICHUNA TPUTOHOMETPUYECKUX (DYHKIMN ISt
YIJIOB IIOBOPOTa U OCTPBIX YIJIOB IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3U

OcHoBHBIE [IppuMeHeHHEe OCHOBHBIX  TPUTOHOMETPUUYECKHX TOXIECTB
TPUTOHOMETPHYECKHE JUTSL BBIYUCIICHUS 3HAYCHUN TPUTOHOMETPUYECKUX (PYHKITHI 11O
TOK/IeCTBA OJIHOM U3 HUX
IIpeoOpa3oBanus N3yyenne ocHOBHBIX (HOPMYIJI TPUTOHOMETPHUH: (GOPMYIIbI CIIOKEHUS,
NPOCTEHIIHX yABOEHUS, TPe0OPa30BaHUs CYMMBbl TPUTOHOMETPUYECKUX (PYHKIIHM B
TPUTOHOMETpHYecKHX | IPOM3BCACHHEC U IPOM3BEACHUS B CyMMy M IPUMCHCHHE IIpH
BbIPaKeHHIA BBIUMCIICHUM 3HAQYEHUs TPUTOHOMETPUYECKOTO  BBIPAKEHHUS U
YIIPOILEHUS €TO0.
O3HakoMJIEHHME CO CBOMCTBAMU CHMMETPUM TOYEK HA E€AMHUYHOU
OKPYKHOCTHU ¥ IPUMEHEHHE UX JIJIs BBIBOJA OPMYJTI MPUBEICHUS
IIpocreiimmue Pemenue mo gopmynam U TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHIIHX
TPUTOHOMETPHYECKHE | TPUTOHOMETPUYECKUX YPABHEHM.
YPAaBHEHUSA W [IpumeHeHne oOIIMX METOJOB pEIIeHUs ypaBHEHHU (IPUBEACHUE K
Hepagencmea JUHEHHOMY, KBaJpPaTHOMY, METOJ PAa3JO0KEHHs Ha MHOKMTEIIH,
3aMEHbl  [EPEMEHHOW) TpU  PELIEHUH  TPUTOHOMETPUUECKHUX
YPAaBHEHUM.
YMeHue OTMEYaTh Ha Kpyre pemeHus
MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcuHnyc, O3HakomiIeHHE c MOHSTUEM 00paTHBIX
APKKOCHHYC, TPUTOHOMETPUUYECKUX (DYHKIUH.
APKTAHIEeHC YUCIa HSY‘IGHI/IG OHpG}IGJ’IeHHﬁ ApKCUHYCa, AapKKOCHHYCA4, AapKTaHIrcHCa
yucna, (GopMyIMpoBaHME HUX, H300paK€HHWE Ha  EIUHUYHON

OKPY’KHOCTH, IPUMEHEHHUE NP PELICHUN YPAaBHEHUI

®YHKIIUU, UX CBOMCTBA U TPA®UKH

®yuxkuuu. [lonsTue o

O3HaKOMIICHHE C HOHSATHEM nepeMeHHoﬁ, nmpumMepamMun 3aBHCUMOCTEM

HeNpepbIBHOCTH MEXKy IIEPEMEHHBIMU.
by O3HakoMJIEHHE C TTOHITHEM TpaduKa, OnpeeeHne MPUHAAIEKHOCTH
Touku Tpaduky pyHkuuu. OnpeneneHue mo Gopmyie mpocTeiiieit
3aBHUCHMOCTH, BuJa ee rpaduka. Beipaxenue mo ¢opmyne OmHON
IIEPEMEHHOM Yepe3 ApyTrHue.
O3HakoMJIeHHE ¢ onpeeNieHueM QYHKINH, (HOpMYITHPOBAHHE €TO.
Haxoxnenue obnactu onpeaeneHus u 00J1acTi 3HaYSeHUH QYHKIINH
CaoiicTBa O3HakoMJIeHHE C TpuUMepaMH (PYHKIIMOHATBHBIX 3aBUCUMOCTEH B
(yHKIHH. peanbHBIX MPOIIECCAX U3 CMEXKHBIX TUCIMIUIMH.
I'paduyeckas O3HakoMJIEHHME C JOKa3aTeJbHBIMU PACCYXKJICHUSIMU HEKOTOPBIX
MHTEpIpeTaIHSL. CBOICTB J'II/IHCfIHOﬁV I/IV KBa,Z[paTH‘IHofIV quHKuHITI, HpOBf:I[eI:II/IC
IIpumepsI Hccne;LOBaHmE J'II/IHCI/IH(iI/I, KyCOUYHO-TUHEHHOW, NPOOHO-TUHEHHONW U
(DY HKIHOHATLHEIX KBaIpaTHYHON (QYHKIHH, UHOCTpoeHI/Ie ux rpadukoB. [loctpoenue u
S ABHCHMOCTEI p | TeHue rpa¢ukoB GpyHkuuii. MccnegoBanue QpyHKIUH.

pPe€aJbHBIX Ipoueccax
U ABJCHHUAX

CocraBieHnue BUIOB (PyHKUUH 10 TaHHOMY YCJIOBHIO, pEIIeHUE 3a/1a4
Ha SKCTPEMYM.
Brimonnenue npeobpa3zoBanuii rpaduka QyHKIHH
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Oo0paTHble pyHKIMHT

W3ydenue moHATHS OOpaTHOM (YHKIMH, OIpelnesleHue BUAA U
nocrpoenne rpaduka oOpaTHON (YHKIIUH, HAXOXKICHHE €€ 00JacTh
ornpeneneHus u obiactu 3HaueHui. [Ipumenenne cBoiCTB QyHKIHIA

IIPY MCCIIEA0BAaHNY YPAaBHEHUI 1 PEIICHUH 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSATHEM CIIOKHOU (DYHKIIUU

CreneHHble,
NoKa3areJjbHbIe,
Jorapupmuyeckne H
TPUTOHOMETPHYECKHE
¢ynknun. OOpaTHbIE
TPUTOHOMETPHYECKHE
GyHkuun

Boruncnenue 3naueHuil GyHKIUI 10 3HAYSHHUIO apryMEHTa.
Omnpenenenue Mo0KEHUs TOYKU Ha Tpaduke Mo ee KOopAruHaTaM U
Ha000pOT.

Hcnonbs3oBanre CBOMCTB (GyHKIIMN JIJIs1 CPAaBHEHUS 3HAYCHHUH CTETICHEH
U JorapuMoB.

[Toctpoenue rpaduKoB CTENEHHBIX U JTOTapUPMHUUECKUX PYHKIIHH.
Pemenne mnokazaTenbHBIX W JOrapu(PMUUECKUX ypaBHEHUN U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HakOMJICHHE C MOHSATHEM HEMPEPhIBHOW MEpUOANYECKON (QyHKINH,
(dbopMynupoBaHHe CBOWCTB CHHyCa M KOCHHYCa, MOCTPOCHHUE HUX
rpaduKoB.

O3HakOMJICHHE C TOHSITHEM T'ApMOHHUYECKUX KOJIOaHHH U TpUMepamMu
TapMOHHYECKHUX KOJICOaHHWM [Isi OMHCAaHMs IPOLECCOB B (pu3uke u
JIPYTUX 00acTAX 3HAHUS.

O3HakOMJICHHE C TOHSATHEM pa3phIBHOW MEPHOAMYECKON (YHKIUH,
(dbopMynupoBaHHe CBOWCTB TaHI€HCAa M KOTAHIEHCA, MOCTPOEHUE UX
rpaduKoB.

[Ipumenenue cBONCTB GYHKIUN AN CpaBHEHHUS  3HAUCHUN
TPUTOHOMETPUUECKUX (YHKIUH, pEHIeHUs TPUTOHOMETPHUYECKHUX
YPaBHEHHH.

[Toctpoenue rpaukoB oOpaTHBIX TPUTOHOMETPUUECKUX (PYHKIMHA U
ompeeseHue 1o rpagukaM ux CBOMCTB. BrinonHeHne nmpeoOpazoBanms
rpauKoB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IHocaenoBaTeILHOCTH

O3HakOMJIEHME C TIOHATHEM  YHCIOBOM  IOCIENO0BATEIBHOCTH,
crioco0aMM ee 3a/1aHusl, BBIYUCICHUSAMH ee wieHOB. O3HaKoMIIeHHE C
MIOHATHEM IIpeiesa MOCIeJ0BATEIbHOCTH.

O3HaKOMJIEHHE C BEIUMCIIEHUEM CYMMBbI O€CKOHEUHOT'0 YHUCIIOBOTO psijia
Ha TpuUMepe BBIYMCICHHS CyMMbl OECKOHEYHO YOBIBaIOLIEH
re€OMETPUUYECKOM IPOTPECCHH.

Pemenne 3amau Ha mNpuMEeHEHHE (QOPMYNBI CyMMbl OECKOHEYHO
yOBIBalOIIEH reOMETPUUECKOi Tporpeccuu
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IIpousBoanasn U
ee IpUMEHEeHue

O3HaKOMJICHHE C TIOHATHEM POU3BOTHOM.

Wzydenue u GpopMynupoBaHHe €€ MEXaHUYECKOTO U T€OMETPHUYECKOTO
CMBICIIa, M3YyYCHHE AJITOPUTMA BBIYMCICHHS TPOU3BOIHON HA pUMepe
BBIYHCIICHUS MTHOBEHHOW CKOPOCTH W YIJIOBOTO Ko3(duimenrta
KacaTeJIbHOM.

CocraBiieHre ypaBHEHUS KacaTeIbHON B OOIIEM BH/IE.

YcBoenne mpasBwi auddepeHupoBanHns, TaONUIBI MPOU3BOIHBIX
QJIEMEHTApHBIX (PYHKUUH, npuMeHeHue st auddepeHIupoBaHS
(GYyHKIMH, COCTaBICHHUS yPAaBHEHHSI KacaTeIbHOM.

W3ydenue TeopeM O CBSI3U CBOMCTB (YHKIMM M TPOU3BOIHOM,
(bopMyIHpPOBKA HX.

[IpoBenenne C MOMOMIBIO TPOU3BOJHOM HCCIENOBaHUS (DYHKIHH,
3aJlaHHON (POPMYIION.

YcTaHoBIIEHUE CBSA3H CBOMCTB (DYHKIIMU U MIPOU3BOAHOM 110 UX
rpadukam.

[IpuMeHeHHEe NPOM3BOMHOM Ul pEIIEHUs 3a7a4 HAa HaXO0XICHUE
HauOO0JIbLIEr0, HAMMEHBILIET0 3HAUEHHs U Ha HaX0XKJIEHHE HKCTpeMyMa

IlepBooGpa3znas U
HHTErpaj

O3HakoMIJICHHE C MIOHSATHEM MHTETpajia U MepBOOOPA3HOM.
WN3yyenne mnpaBuna BBIYMCICHUS [EPBOOOpa3HOM U
Herorona— JlelibHuua.

Pemenune 3amau Ha CBA3b IEPBOOOpPAa3HOM U €€ MPOU3BOIHOMH,
BBIYUCIICHHUE [TEPBOOOPA3HOM ISl JAaHHOH (DYyHKITHH.

Pemenune 3amady Ha TNpUMEHEHUME MHTErpaia Uil BbIYUCICHUS
(GU3NYEeCKUX BETMYUH U TUIOIIAACH

TEOPEMBI

YPABHEHUA U HEPABEHCTBA

YPaBHeHl/Iﬂ U CUCTEMBI

YPaBHEHHI1.
HepagencrBa U
CHCTeMbl HePaBEeHCTB
c ABYMSI
nepeMeHHbIMU

O3HakOMJIEeHHME €  MPOCTEHIIMMH  CBEJEHUSIMU O  KOPHSX
anredpanvyeckux ypaBHEHHU, MOHATUSAMHU MCCIIE0BAaHUS YPAaBHEHUM U
CUCTEM ypaBHEHUH.

N3yueHne Teopuum paBHOCWIBHOCTH YPAaBHEHHU U €€ INPUMEHEHHS.
[IoBTOpeHMe 3anucu pEIICHHs] CTAaHJAPTHBIX YPAaBHEHHM, ITPUEMOB

MpeoOpa3oBaHUs YpaBHEHMM [ CBEIEHUS K CTaHIapTHOMY
YPABHEHUIO.
Pemienue panvoHaNbHBIX, HMPPALMOHANBHBIX, [OKA3aTEIbHBIX U

TPUTOHOMETPUUECKUX YPABHEHHUM U CUCTEM.

Hcnonb3oBanne cBOMCTB U rpadukoB (QYHKIUN 78 pelieHus
ypaBHeHU. [IoBTOpeHNE OCHOBHBIX IPUEMOB PEIIEHUS CUCTEM.
Pemenne ypaBHeHUI ¢ TPUMEHEHHEM BCeX MPUEMOB (pa3iiokKeHHs Ha
MHOXXUTEJIH, BBEICHHUS  HOBBIX  HEU3BECTHBIX, IOJCTaHOBKH,
rpauuecKoro MeToza).

Pemenue cucremM ypaBHEHUH ¢ IPUMEHEHHEM Pa3IMUHBIX CLIOCOOOB.
O3HakoMJIeHHE ¢ OOIIMMH BONPOCAMM pEIICHHUS HEPaBEHCTB H
WCIIOJIb30BAHWE CBOMCTB UM Trpa@uKOB (QYHKIMH TpHU pelIeHUuU
HEPaBEHCTB.

Pemenne HepaBeHCTB M CHUCTEM HEpPAaBEHCTB
Pa3IUYHBIX CITOCOOOB.

[Ipumenenue MaTeMaTHYeCKUX METOJIOB JUISt peleHus
COJIEpKaTEeNbHBIX 33/1a4 U3 Pa3IMYHbIX 00JaCTe HayKu W MPAKTHKH.
WHTepnpeTupoBaHue pe3yiabTaToB C YUYETOM PeaIbHbIX OrPaHUYEHUM

C INPUMCHCHHUCM

IJIEMEHTDBI KOMBHHATOPHUKMU, TEOPUU
BEPOSITHOCTEM U CTATUCTUKH
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OcHoBHbIe TOHATHA | M3yueHne mnpaBuina KOMOMHATOPUKM U TPUMEHEHHUE MpPU PEIICHUHU

KOMOHHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemrenne KoOMOMHATOPHBIX 33724 METOI0M repedopa H 1Mo MpaBHITy
YMHOXEHHUS.
O3HakoMJIeHHE C TMOHATUSAMH KOMOWHATOPUKH: pa3MEIICHUSIMH,
COYETAaHUSIMH, NIEPECTAHOBKAaMHU U (OpMyJaMU Il X BBIYHCIICHHS.
OOsbsicHeHHEe U TTpUMEHEHHE (POPMYII IS BBIYHUCICHUS Pa3MEICHHH,
[IEPECTAaHOBOK M COYETAHUMU IIPU PEILICHUHU 3a1a4.

DJIeMEeHTBI Teopuu | M3ydeHne KIIACCMYECKOIO ONPENCIICHUs BEPOATHOCTH, CBOMCTB

BEPOATHOCTEN BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue npumepoB BeIYUCIICHUS BeposTHOCTEN. Pemenue 3anay
Ha BBIYHCIICHNE BEPOSTHOCTEH COOBITHI

IIpencrasienue O3HakoMIICHHE c IIPEJICTaBICHUEM YHCIOBBIX

AAHHBIX JTAHHBIX u UX XapaKTepUCTHKAMHU.

(TabdumubI, Pemenne npakTtuyeckux 3anad Ha OOpabOTKY YHMCIOBBIX JaHHBIX,
AnarpaMmmbl, BBIYUCJICHUE UX XapaKTEPUCTUK
rpaguxn)

I'EOMETPUA

IIpsiMbie U MJIOCKOCTH
B IIPOCTPAHCTBE

@opMyIMpPOBKaA U MPUBEICHUE OKA3aTEIbCTB MIPU3HAKOB B3aUMHOIO
pacnoyiokKeHus NPSAMBIX U IJI0CKocTel. Pacrio3HaBaHue Ha yepTexax u
MOJEJISIX Pa3IMYHbIX CIy4aeB B3aUMHOIO PACIIOIOKEHHUS MPAMBIX U
IIJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYKJICHUM.

®opMyIMpOBaHKE ONPEIEICHUM, IPU3HAKOB U CBOMCTB NapaJlIeIbHbIX
Y NEePIEHINKYISPHBIX MIOCKOCTEN, ABYTPAHHBIX U TMHEHHBIX yTIIOB.
BrinmonHenne mnocTpoeHHsT YIVIOB MEXAY HPSMBIMH, MpPSIMOH U
IIJIOCKOCTBIO, MEXKIY IJIOCKOCTSIMU I10 ONKMCAHUIO U PACIIO3HABAHUE UX
Ha MOJEJIAX.

[IpuMeHeHHE TIPU3HAKOB M CBOMCTB PpACIOJIOKEHUS IPAMBIX U
IIJIOCKOCTEM MPHU PELICHUH 3a1a4.

N300pakeHre Ha pUCYHKaX M KOHCTPYMPOBaHME Ha MOJENAX
NEePHNEeHIUKYISIPOB M HAKIOHHBIX K  IUIOCKOCTH,  MPSMBIX,
MapajuIeIbHbIX IIJIOCKOCTEH, YIIIOB MEXAY IPSIMOM U IJIOCKOCTBIO U
000CHOBaHNE NIOCTPOEHUSI.

Pemrenne 3agad  Ha  BBIUMCICHHUE TE€OMETPUYECKMX  BEJIMYMH.
OnucelBaHWE PACCTOSHUS OT TOYKU JO IUIOCKOCTH, OT MPSMOM 110
IJIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXKJIy CKpPEHIMBAOIIMMUCS
NPSIMBIMU, MEXJIYy TPOU3BOJIBHBIMU (UTypaMH B IPOCTPAHCTBE.
@opMyIMpPOBAHKME U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM cy1iecTBOBaHUS, CBOWCTBA).

N3obpaxkenne Ha depTexax U MOJCISIX PACCTOSTHUS U 00OCHOBaHHWE
CBOUX CyxJaeHuh. OrnpeneneHue W BBIYUCICHUE PACCTOSHHUN B
npoctpanctBe. [Ipumenenune QopmMyn U TeopeM IUIAHUMETPUH s
penieHus 3aaad.

O3HakoMJIEHHE C MOHATHMEM I1APAJUIEIBHOIO NMPOEKTUPOBAHUSA U €T0
cBoricTBaMu. DOPMYIMPOBAHHUE TEOPEMBI O IUIONIAAX OPTOrOHAIBHON
MIPOEKIINA MHOT'OYT'OJIbHUKA.

[Ipumenenue Teopuu A 0OOCHOBAHMS MOCTPOCHUN U BBIYUCIICHUH.
ApPryMEHTHUPOBAaHHE CBOMX CYXJIEHHW O B3aUMHOM pPacCHOJIOKEHUHU
MIPOCTPAHCTBEHHBIX (pUTYp
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MHOrorpaHHUKH

Onucanne W XapakTEPUCTHKA Pa3IUYHBIX BUJOB MHOTOTPAHHUKOB,
MEPEYHCIICHUE UX DJIIEMEHTOB U CBOMCTB.

N3o0pakeHne MHOTOIPAHHMKOB U BBITIOJIHEHHE TOCTPOCHHUS Ha
M300paKEHUSIX U MOJICIISIX MHOTOTPAaHHUKOB.

Brruncienue JUHEHWHBIX DJIIEMEHTOB W YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpaIusix, apryMEHTHPOBAHUE CBOUX CYKICHUH.
XapakTepucTruKa H N300paKEHHE CCUCHMSI, pa3BepPTKH
MHOTOI'PAHHUKOB, BEIYMCIIEHUE TUIONIAZEN TOBEPXHOCTEM.
[TocTpoeHne TPOCTEUIINX CEUEHUH KyOa, TPU3MBI, TTHUPAMUJIBIL.
[Ipumenenue GakToB U CBEJACHUH U3 INTAHUMETPHUH.

O3HakoMJICHME €  BHJaMH  CHMMETPUH B TIPOCTPAHCTRBE,
dbopmynupoBaHUE  ONpPEACICHUA W  CBOWCTB. XapaKTEPUCTHUKA
CUMMETPHUH TEJI BPAIICHUs] 1 MHOTOTPAaHHUKOB. [IpumMeHeHne cBOMCTB
CUMMETPHUH TIPH PEIICHUH 3a]1a4.

Hcnonbs3oBaHne MNPUOOPETEHHBIX 3HAHUN JJII  WCCIICIOBAaHHS H
MOJICIIMPOBAHUS HECIIOKHBIX 3a71a4.

N300paxkeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBIIIOJIHEHHUE PUCYHKOB

110 YCJIOBHAM 3a1a4

Tesia u moBepxHOCTH
BpalleHHsA

O3HakoMIIEHHE C BHIAMH TEJ BpameHust, GOpMyIUPOBAHHUE X
ONPEACIICHUN U CBOWCTB.

@opMyIUpPOBaHUE TEOPEM O CEUEHUH LIapa MIOCKOCThIO U IIJIOCKOCTH,
KacarelnpbHOU K cepe.

XapakTeprucTuKa U N300pakeHUe TeJl BpallleHUs], UX Pa3BEPTKH,
CEUEHUS.

Pemenue 3a1a4y Ha IOCTPOEHNE CEUEHUI, BBIUNCICHUE JIMH,
paccTosiHui, YIioB, omanei.  [IpoBeneHue pokasaTeNbHBIX
pacCcyXAeHUM NP PEIICHUH 3a1a4.

[IppuMeHeHHEe CBOWCTB CHUMMETPUM IPU PELIEHWH 3a1ad Ha Tena
BpallleHHsl, KOMOMHAIINIO TEJ.

N300paxkeHne OCHOBHBIX KPYIJIBIX TE€J1 W BBIIOJHEHHE PUCYHKa IO
YCIIOBHIO 3a]1a4u

HU3mepenus B
reoMeTpuu

O3HakoMJIEHHE C MOHATUAMU IO U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenune 3amau Ha BBIYMCIEHHE IUIOMIAJEH IUIOCKUX QUIYp C
MIPUMEHEHUEM COOTBETCTBYIOIIUX POpMYJ U (PAKTOB U3 IITAHUMETPHH.
N3yyenune teopeM O BBIYMCIEHUU OOBEMOB IPOCTPAHCTBEHHBIX TEIl,
pelieHre 3a1a4 Ha IpUMeHeHne GopMyJl BEIUHUCIEHHS] 00bEMOB.
N3yyenne ¢opMyn ans  BBIYMCIEHUS IUIOIIAJEH MOBEpXHOCTEN
MHOT'OTPaHHUKOB U TE€J BPALLECHUS.

O3HaKOMJIEHHE C METOZ0OM BBIYHMCIIEHUS IO/ 11 IIOBEPXHOCTH CepHI.
Pemrenne 3amay Ha  BBIUMCIEHME  IUIOMIAAEH  MOBEPXHOCTH

MIPOCTPAHCTBEHHBIX TEI
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Koopaunatel n O3HaKOMJIEHHE C TIOHATUEM BEKTOpa. M3yueHue nexkapToBOil CUCTEMBbI
BEKTOPBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOCHUE 110 3aJaHHBIM KOOpAUHATaM
TOYEK U IUIOCKOCTEH, HAXOKAECHUE KOOPANHAT TOYEK.

Haxoxxnenne — ypaBHEHHMH  OKPYXHOCTH,  CQepbl,  IJIOCKOCTH.
Brluncnenue paccTosHUN MEKy TOYKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIWYMH, IIPABUI  PaA3JIOKCHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOXKICHUS
KOOPAMHAT BEKTOpPA B IIPOCTPAHCTBE, IIPABUI JEHCTBHUM C BEKTOPaMHU,
3aIaHHBIMUA KOOPJMHATAMH.

[IpuMeHeHne Teopur NpU PELIEHUN 3a1a4 Ha JEHCTBUS C BEKTOPAMH.
N3yueHne CKaJIApHOTO  IIPOM3BEIEHUS  BEKTOPOB, BEKTOPHOI'O
YPaBHEHUS NPSIMOU U IJIOCKOCTU. [IpuMeHeHne Teopuu Npu pereHuu
3a/1a4 Ha JCUCTBUSA C BEKTOPAMM, KOOPIAUHATHBIA METOJ, IPUMEHEHNE
BEKTOPOB JUIsl BBIUMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.
O3HakoMiIeHHE C JIOKa3aTEeIbCTBAMH TEOPEM CTEPEOMETPUU O
B3aMMHOM DPAacCIOJIOKEHUHU NPSIMBIX U IJIOCKOCTEN C MCIOJIb30BAaHUEM
BEKTOPOB

5 KoHTpoOJIb U OllEHKA Pe3yIbTaTOB OCBOEHHs 00111€00pa30BaTe/IbHOI Y4eOHOi

JUCHUILIMHBI MaTeMaTHKa

KOHTpOHL " OLCHKa PE3yJIbTATOB OCBOCHUA yqe6H0171 AUCHUIUINHBI OCYIICCTBIIACTCA B
nmpouecce IPOBCACHHUA IIPAKTHYCCKHX 3aHHTHI>i, TCCTUPOBAHUA, a TAKKE BbIIIOJIHCHUS
O6yLIaIOH_II/IMI/IC$I HHAWBUYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCJIeIOBaHUM.

PesynbTaTsl 00yueHus DopMbl U METOABl KOHTPOJII U  OLIEHKH
(OCBOCHHBIE YMEHHS, YCBOCHHBIE 3HAHUSI) | PE3yJIbTaTOB OOyUEHUs
YMenus:
IIpoBoauTh TOKJIECTBEHHBIE
npeoOpa3oBaHus BBIpaXEHUH, | Pemenue YIpaXHEHUH Ha YpOKe,
COJIepKALINX CTENEeHHbIE, MOKa3aTeNIbHbIe, | BHEAYIUTOPHAsT ~ caMOCTOsITelIbHas  paboTa,
JorapupMHUUECKue U KOHTpOJIbHast padoTa.
TPUTOHOMETPHUECKUE (PYHKIHH.
Crpouts rpaduxu CTEIIEHHOM, .

Pemenne YIPpaXHEHUN Ha YpOKe,

MOKa3aTeIbHOM,  JIOTapU(PMUUYECKOH U
TPUTOHOMETPUYECKUX (QYHKIHI.

Pemate  mpocreiiline  ypaBHEHUs U
HEPABCHCTBA, COJEP)KAIUE CTEICHHBIE,
MoKasareibHble, Jorapupmuueckue Hu
TPUTOHOMETpHUECKHE QYHKINU.
N306pakaTh reoMeTpudeckue (Urypbl Ha
4YepTreKe U IMPOU3BOJUTH IPOCTEUILIHE
IIOCTPOEHHUS HA INIOCKOCTH.

BHEAayJUTOPHAsl CAMOCTOSITENIbHAs padoTa.

Pemenue YIPa)KHEHUM Ha YpOKe,
BHEAyJUTOpHAasi  CaMOCTOsTeNbHas  paboTa,
KOHTpOJIbHAsI paboTa.

Pemenue YIPa)KHEHUMN Ha YpOKe,
BHEayJUTOpPHAsi CAMOCTOsITeNIbHAs paboTa.

Pemenne yIOpaXKHEHUN Ha YpOKe,
BHEayIUTOpHAs caMoCToOsTeNbHas paboTa,
KOHTpOJIbHAsI paboTa.

BrImonHATe omepanuyM HaJg BEKTOpaMU M
IT0JIb30BaThCA CBOMCTBAMU ITHX ONEPALMI.

3Hanusa:
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CpoiictBa  apudmMeTHIeCKOro
HAaTypaJIbHOU CTEIICHHU.

KOpHS

Pemenue Ha
BHEAYJIUTOpPHAs

KOHTpOJIbHAs padoTa.

YIPa)KHEHUN YpOKe,
caMmocCTosTeNbHas paboTa,

. Perrenue IpaKHEHUH Ha OKe
CBoiicTBa  CTEIIEHU C yip YPOKE,
BHEayAUTOpHAs caMoCTosTelIbHas paboTa,
palMOHAIBLHBIM MTOKA3aTEIEM.
KOHTpOJIbHAs paboTa.
. Perrenue IpaKHEHUH Ha OKe
CpoiictBa  jorapumMoB M  OCHOBHOE yip YPOKE,
BHEayAUTOpHAs caMoCTosTelIbHas paboTa,
J0Tapu(PMHUIECKOE TOXKIECCTBO.
KOHTpOJIbHAs paboTa.
Pemenne YIPa)KHEHUN Ha YpOKe,
OCHOBHBIE ~ TPUTOHOMETPUUYECKUE
o BHEAYJIUTOpPHAs camocrosTenpHas paboTa,
MYJIBL
pMY KOHTpOJIbHAs padoTa.
Pemenue paKHEHUN Ha OKe
Tabauia MPOU3BOAHBIX yip YPOKE,
. BHEAYUTOPHAs caMoCTosTelIbHas paboTa,
3IEMEHTAPHBIX (PYHKIINH.
KOHTpOJIbHAs paboTa.
Pemenue YIIPaXHEHUN Ha YpOKe,
IAKCHOMBI CTEPEOMETPHH. BHEAYUTOPHAS caMocCTosTelIbHas paboTa,

KOHTpOJIbHAsI paboTa.
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