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MHHOACHUTEJIBHASA 3AIIMCKA

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILIMHBI «<MATEMATHUKA»
MECTO YYEBHOU JJUCIHUILJINHBI B YYUEBHOM ILJTAHE

PE3YJIbTATHI OCBOEHHSA YUEFHOM JUCITATLIAHBI

COJIEP)KAHUE YYEFHOM JUCHUILIVHBI

TEMATHYECKOE IINTAHUPOBAHHUE

XAPAKTEPUCTUKA OCHOBHBIX BUJOB IEATEJBHOCTU CTYAEHTOB

YYEBHO-METO/INYECKOE n MATEPUAJBHO-TEXHUYECKOE
OBECIIEYEHUE IIPOI'PAMMBI YUYEBHOMU JUCIHHUITIUHBI
«MATEMATUKA»

PEKOMEHYEMAS JTIUTEPATYPA
JIMCT BHECEHUA UBMEHEHUU



1. HOACHUTEJIBHAA 3ATINCKA

[TporpamMma o0mIeoOpazoBaTebHON Y4eOHOW AMCIMILINHBI «MaTemaTtukay mpeJHa3HaAYCHA
JUIS U3Yy4eHUsT MAaTeMaTUKH B 00pa30BaTeIbHBIX OpraHU3alUsAX, Pealu3yIIIUX 00pa30BaTEIbHYIO
MIPOrpaMMy CpeIHEero oOIero oopazoBaHus B Ipeleinax OCBOCHHUS 00pa30BaTEIbHOW MPOTrpamMMbl
(OIT) CIIO na 6a3e 0cHOBHOTO 0011Ier0o 00pa30BaHuUs PH MOATOTOBKE CIEIIUAIMCTOB CPEAHETO 3BEHA
o cneruanbHocTH 20.02.04 TToskapHas 6€3011acHOCTb.
[IporpamMma pa3spaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmero oOpa3oBaHwS,
MPEIBSABISEMBIX K CTPYKTYpE, COJACPKAHUIO U Pe3y/IbTaTaM OCBOCHUS YYCOHOUW IUCITUTUTHHBI
«MartemMaTHKa», ¥ B COOTBETCTBHH C PEKOMEHMANUSIMH IO OpPTaHW3AIMKM TOJYYCHHUS CpPETHETO
obmiero oOpa3oBaHMSi B Ipelneiax OCBOEHHUS  00pa30BaTeNbHBIX MPOrPaMM  CPEIHETO
npodecCHOHATBLHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero 00pa30BaHUs C y4ETOM TpeOOBaHUI
(benepanbHBIX TOCYIAapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB W IOIY4aeMOH CIEHUaTbHOCTH
cpeanero npodeccuoHanbHOTO 00pa3oBanus (MUCbMO JlemapTaMeHTa rocyJapCTBEHHOHN MOIUTHKH
B chepe moaroroBku pabouux kaapos u 1O Munobpuayku Poccun ot 17 mapta 2015 r. Ne 06-
259).Coneprkanue mporpaMmbl yueOHOM TUCHUIUTMHBI «MaTeMaTruKay HampaBiIeHO Ha JOCTHUKEHUE
CIIeIYIOIIUX HeJIei:

L4 HUMCTh MNPCACTABJICHUA O COLMUAIBHBIX, KYJIbBTYPHBIX W HCTOPUUYCCKHUX (l)aKTOan
CTaHOBJICHUA MaTCMATUKU,
o (I)OpMI/IpOBaHI/IC JIOTUYCCKOI'0, aAJITOPUTMHUYCCKOI'O U MATEMATUYICCKOI'O MBIIIJICHH;
o YMCHHEC NPUMCHSTH ITOJTYUYCHHBIC 3HAHWS TP PCIICHUHN PA3JIMYHBIX 3a1a4;
L4 IOJIYYCHHC HpCI[CTaBJICHI/Iﬁ O MaTEMAaTHUKC KaK 4aCTH O6H.I€‘I€J'IOB€‘I€CKOI71 KYJbTYPHI,

YHHUBCPCAJIbHOM A3bIKC HAYKH, ITIO3BOJIAIOIICM OIIMCBIBATH U N3Yy4aTh PCAJIbHBIC IPOUCCCHI U SABJICHHA.

B mporpammy BKJIIOUEHO COJIEp)KaHHE, HAIpaBICHHOC Ha (OpPMUPOBaHUE Yy CTYICHTOB
KOMIIETCHITNH, He0OX0quMbIX I kKadecTBeHHOro ocBoeHus OII CIIO ma 0a3e OCHOBHOIO OOIIEro
o0pa3oBaHHMs C TOJYYEHHEM CpeIHEro oOmero o0pa3oBaHMs; MPOrPaMMbI  MOATOTOBKH
cnernanucToB cpennero 3seHa (I[IICC3).

B paboueit mporpamme yueOHOUM nucruruiMHbl «MaTemMaThka) OMHCHIBACTCS COJEp:KaHUe
yqe6H0r0 Marcpualia, rmocCjaCcA0BaTCIbHOCTh €T0 U3YUYCHHUA, TEMATUKA IMPAKTHICCKUX 3&H$ITHI7[, BHU/IbI
CaMOCTOSITENILHBIX pa0oT, pachpeleieHre Y4eOHBIX YacoB C Yy4YeTOM CHelUuUKH Mporpamm
MOJITOTOBKH CIEIMATIMCTOB CPETHETO 3BEHA.

[IporpaMMa MOXET HCIIOJNB30BAaTbCA APYTUMHU TPOGECCHOHATBHBIMU 00pa30BaTeIbHBIMU
OpraHu3alMsIMHU, PeaTUu3yIOIMMU 00pa30BaTeNIbHYIO MPOTpaMMy CpeaHEro o0Iero oopa3oBaHuUsl B
npenenax ocsoeHus OIl CIIO nHa 6a3ze ocHOBHOTro 00111er0 00pa3oBaHusl.

Peanuzarust o0meodpazoBarenbHON yueOHON TUCIUIUIMHBI «MartemMaTrka» T0MyCcKaeTcs KakB
ouyHOM (QopmaTe oO0yuyeHus, Tak W B (opmare SIEKTPOHHOTO OOy4YEHHS C HCIHOIb30BAHUEM
JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHA.

2. OBHIASA XAPAKTEPUCTUKA YYEBHOM JUCIHHUIIJINHBI
«MATEMATHUKA»

Marematuka  siBisieTcss  (pyHIaMeHTanbHOM 0O0mIeo0pa3oBaTebHON  TUCHUTIMHON  CO
CJIO’KUBUIMMCS yCTOWYMBBIM COIEP)KaHUEM U OOIIMMHU TPEOOBAaHUSMHU K TIOATOTOBKE 00YUaIOIIUXCS.
B npodeccrnonanbHbIX 00pa3oBaTENbHBIX OPTaHU3AIMIX, PEATU3YIOIUX 00pa30BaTEIbHYIO
porpamMmy cpenHero oomiero oopaszonanus B npezenax ocsoerus OIT CITO na 6a3e 0CHOBHOTO
o0rmiero oOpa3oBaHMs, U3yYCHHE MATEMaTHKH MMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT
npoduist mpodeCCHOHATHPHOTO 00pa30BaHUS.



IIpu ocBoenun cnenuansHocTeld CIIO TexHuUYeckoro mpodwist MTPOPECCHOHATHHOTO
o0Opa3oBaHMsl MaTeMaThka u3y4yaercs Oosiee yriyOiaeHHO, Kak mpoduibHas ydyeOHas AMCLMILINHA,
YUUTBHIBAIOIIAs CIENM(PHUKY OCBAaMBAEMBIX CIIEHUAIBHOCTEH.

3TO BBIpaKaeTcsl B COJEPKAHUU OOyUYCHHS, KOJMYECTBE YACOB, BBIJCISAEMBIX HAa H3yUCHHE
OTJIENIbHBIX TEM IIPOrpaMMBI, TNIyOMHE UX OCBOCHHS CTYACHTaMHU, 00BbEME U XapaKTepe MPaKTHUECKUX
3aHATHUH, BUJaX BHEAYIUTOPHON CaMOCTOSITEIbHOIN paboThI CTYIEHTOB.

OOm1re 1enu u3y4eHus MaTeMaTHKH TPATUIIMOHHO PEANU3YIOTCS B YEThIPEX HAIpaBICHUX:
1) obmiee mpeacTaBiacHue 00 HACSIX M METOaX MaTEMAaTHKH,

2) UHTEIUIEKTYaIbHOE Pa3BUTHE;
3) oBiaieHNEe HEOOXOAMMBIMH KOHKPETHBIMH 3HAHUSMU U YMCHUSIMH;

4) BoCIIUTATEILHOE BO3/ICHCTBHE.

[Tpodunuzanus neneit MaTeMaTu4eckoro 00pa3oBaHMs OTPAXKAETCsl Ha BEIOOpE MPUOPUTETOBB
OpraHmM3ali  y4eOHOM  JesATeNbHOCTH  oOywarommxcsa. s TeXHHUYECKOro  mpoguiis
npoeCCHOHATFHOTO O00pa30BaHUs BBHIOOP LENEH CMemaeTcs B MParMaTHdecKOM HarpaBlICHUH,
MpeyCMaTPUBAIOIIEM YCHICHHE M PACHIMPEHUE MPUKIATHOTO XapakTepa H3yYyeHHUs MaTeMaTUKH,
MPEUMYIIECTBEHHOW OpHEHTAIlMM Ha aJITOPUTMUYECKHIA CTHIIb I103HABATEIBHOH JESTEITHLHOCTH.
N3ydyenne wmaremaTtuku Kak nOpoduiIbHOW —00meoOpa3oBaTeNbHON  yuyeOHOW  TUCHUIUIMHBI,
yuuTHIBaIONIel cnennduky ocBanBaeMbIx cryaeHTamu crienuanbaoctu CI10, obecrieunBaercsi:

* BBIOOPOM PA3IMYHBIX TOAXOIOB K BBEJACHUIO OCHOBHBIX MOHSITHIA;
(dhopMHpPOBaHHEM CHUCTEMBbI yYeOHBIX 3aJaHMid, oOecreunBarOIUX 3P(HEKTHBHOES
OCYILIECTBIICHIE BHIOPAHHBIX I[EJIEBBIX YCTAHOBOK;
oOoraiieHreM CIeKTpa CTUJIe yueOHON IeSATEIbHOCTH 3a CUET COTJIaCOBAaHUS C
BEIYLIUMU XapaKTePUCTUKAMH BHIOPAHHOM CHEUaIbHOCTH.
[IpodunbHas cocraBistonmias OTpakaeTcsi B TPeOOBAaHMAX K IMOATOTOBKE OOYYaIOUIMXCS B

qacCcTH:
*

*

oOmie#  cuCTeMbl — 3HAHWM:  COJCpXKATCIbHBIC  MPUMEPHl  HCIIOIH30BAHUS
MaTeMaTHYeCKUX UJIeH U METO/I0B B PO ECCHOHATBHON JAeSITEIbHOCTH;

* YMEHHI: pa3nuyne B ypoBHE TPeOOBAaHUH K CII0)KHOCTH IPUMEHSIEMBIX aITOPUTMOB;
MPAKTUYECKOTO  HCIONB30BaHHWS  MPUOOPETEHHBIX  3HAHUW U YMEHUH:
UHAUBUAYAJIBHOI'O y‘Ie6HOFO OIlbITa B TMOCTPOCHUMU MATCMATHUYCCKHUX MOI[GJ'ICI\/'I,
BBIITOJIHEHUH M CCIIEIOBATEIbCKUX TPOEKTOB.

Takum oOpazoM, peanu3amus COACp)KaHUs y4eOHOW JUCHMIUIMHBI OPHEHTHUPYET Ha
MIPUOPUTETHYIO POJIb MPOIECCYAIbHBIX XapaKTePUCTHUK yuyeOHOW paldoThl, 3aBUCALINX OT MPOQUIIS
npoeCCHOHAIBHOTO ~ O00pa30BaHMsI, TOJYYCHHs]  OMbITA  HCIOJIB30BAHMS  MAaTEMaTUKH B
COJIEp’KaTENbHBIX M TPO(ECCHOHANBFHO 3HAYMMBIX CHUTYallMsiX [0 CpaBHEHHIO C (opmaibHO-
YPOBHECBBIMHU PE3YIbTATHUBHBIMU XAPAKTCPUCTUKAMU 06yquI/1$1.

Copepxanne y4yeOHOW JUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
COACPIKATCIIbHBIMU JIMHUAMUAU 06yqu1/151 MaTeMaTHuKeE:

* anrebpanveckas JWHUS, BKIIOYAIONIAs CHCTEMAaTU3allMI0 CBEJIEHUN O 4HCclax;
M3Yy4YeHHE HOBBIX U 00OOIIEHHE paHee M3YYEHHBIX orepanuil (Bo3BEAEHHE B CTENEHb, U3BJICUCHUE
KOpHS, JorapuMupoBaHue, CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U OOpaTHBIE K HUM); M3yuyeHUE
HOBBIX BHUIOB YHNCIIOBBIX BBIpa)KeHI/II)’I n CbOpMy.]'I; COBCPUICHCTBOBAHUEC IIPAKTUYCCKHUX HABBIKOB U
BBIYUCIUTENLHON KYyIbTYpBI, paCIIUpPEHHE M COBEPIICHCTBOBaHHE alureOpandeckoro ammapara,
c(hOpMUPOBAHHOTO B OCHOBHOHM IIIKOJIE, M €T0 NPUMEHEHHE K PEIICHUI0 MaTeMaTHYECKUX |
MPUKJIAIHBIX 33]1a4;

* TeopeTI/IKO-(l)YHKHI/IOHaJ'IBHaSI JIMHUSA, BKIIIOYAOMas CUCTEMATU3AlUI0O U PACIIUPCHUC
CBEICHMI O (YHKIMSAX, COBEPIICHCTBOBaHHE TpaUUECKUX YMEHHIi; 3HAKOMCTBO C OCHOBHBIMHU
uaesIMM U METOJaMH MaTeMaTHYeCKOro aHajlu3a B o00beMe, IO3BOJIAIOIIEM HCCIEA0BATh
aMeMeHTapHble QYHKIMU U peliaTh MPOCTEHIINEe TeoMeTprudeckue, GU3NIECKUe U Ipyrue

*



MPUKJIAIHBIC 33]]a4H;

* JUHUA YPAaBHEHUH M HEpaBEHCTB, OCHOBaHHAas Ha TOCTPOCHHUU U HCCIICAOBAHUH
MaTEeMaTHYeCKUX MOJIENIeH, IMepeceKaroascs ¢ airedpandeckol W TeopeTHKO-()yHKIHMOHAIBHOM
JUHUAMHA W BKJIIOYAIOIIAs DPa3BUTHE M COBEPIICHCTBOBAHWE TEXHHUKH  alreOpandecKux
peoOpa3oBaHUN AJisl pelIeHHs] YpaBHEHUU, HEPABEHCTB M CUCTEM; (OPMHUPOBAHHUE CHOCOOHOCTH
CTPOUTH U HCCIEI0BATH MPOCTEHIINE MaTeMaTHUYECKUE MOJICNN MPH PEIICHUH MPHUKIATHBIX 33734,
3a/1a4 U3 CMEKHBIX U CIELUaIbHBIX TUCIUILINH;

* reoMeTpruecKasl  JUHHs,  BKJIIOYAOUlas  HAarjsiAHble  TPEACTABICHUS O
MPOCTPAHCTBEHHBIX  (UrypaXx U HM3y4yeHUE MX CBOMCTB, (OpMUpPOBAaHME U  pPa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaKEHUS,  Pa3BUTHE  CIIOCOOOB  T€OMETPUYECKHX  HM3MEpPEHHIA,
KOOPJIMHATHOT'O U BEKTOPHOTO METOOB IS PEIIEHUsI MaTeMaTUYECKUX U MIPUKJIaIHBIX 3a7a4;

* CTOXaCTHYeCKas JIMHUSA, OCHOBAaHHAas Ha pPa3BUTUM KOMOWHATOPHBIX YMEHUH,
MPEJCTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIEro MHUpa.

Pa3nensl (TeMbl), BKIIIOUEHHBIE B CO/AEpKAHUE yUYEOHON NMCUUIUIMHBI, SBISIOTCS OOLIMMHU
Ui Bcex mpoduieit nmpodeccnoHanbHOro 00pa3oBaHUs U MPU BceX 00beMax ydueOHOro BpeMEHU
HE3aBUCHMO OT TOTO, SIBIISIETCS JIM ydeOHast nuciuminaa «MaTtemaTukay 6a30Boi witk Mpo(UITbHOM.
B mpumepHBIX TeMaTWyecKuX IJIaHaX MPOTrpamMMbl Y4eOHBI MaTrepuan NpeacTaBieH B GopMme
YepeayIOIIerocs: pa3BepThIBaHUsI OCHOBHBIX COJICPKATEIbHBIX JIMHUH (anreOpandeckon, TEOpETUKO-
(GyHKIIMOHATBHOW, YPaBHEHHI U HEPABEHCTB, T€OMETPUUYECKOM, CTOXAaCTUYECKO), YTOMO3BOISET
ruOKO HWCHOJB30BATh WX PACIOJOKEHWE W B3aMMOCBS3b, COCTABISATH PaOOUMii
KaJICHJapHBIN IJ1aH, MO-pa3HOMY 4epenys ydueOHble Tembl (TJaBbl ydyeOHUKA), YUUThIBAs MPOdUIb
npodeccnoHaTsHOTO 00pa3zoBanus, crenuduky ocBamBaemoi crnernuansHoctu CIIO, rmyOuny
M3yYeHHs MaTepualla, ypOBEHb MOJATOTOBKH CTYICHTOB 110 TIPEAMETY.

[Ipemiaraempie B MPUMEPHBIX TEMATUYECKHX IIAHAX pa3Hble 00beMbl Y4eOHOTO BpeMEHH Ha
M3ydeHHE OJHOW M TOH e TeMbl PEKOMEHAYETCS HCIIOJNB30BaTh MJISi BBIMOJIHEHUS Pa3IMYHBIX
yueOHbIX 3amaHuil. TeM caMbiM paznuuusi B TpeOOBAHMSIX K pe3ylbTaraM OOY4YEeHHs MPOSBATCS B
YPOBHE HaBBIKOB 110 PELICHHIO 3a/1a4 U OTIBITE CAMOCTOSATEIILHOM PabOoTHI.

N3yuenne o6meodpazoBaTenbHON y4yeOHOM nucnumianHbl «MareMaTHkay 3aBepluaeTcs
MOJIBEZICHNEM HUTOTOB B (OpME DK3aMEHa B paMKax NPOMEKYTOYHOW aTTeCTAallMi CTYACHTOB B
nporuecce ocBoeHust ocHoBHO# Ol CIIO ¢ monmyuenuem cpeanero oomiero oopazosanus (IIIICC3).

B paznene nporpammer «Cozepkanue y4eOHON JUCIUIUIMHBDY KypCHBOM BBIJIETICH MaTepHall,
KOTOPBIM NpU M3y4EeHWU MaTeMaTHKH Kak 0a30BOi, Tak W NpoQHUIbHON y4yeOHOW IUCLMIUIMHBL,
KOHTPOJTIO HE TIOJJICXKHT.

3. MECTO YYEBHOM JUCHUIIJIUHBI B YYEFHOM IIJIAHE

VYyeOnass naucuuiuiMHa «MareMaTuka» SBISETCS Y4YEOHBIM TpPEAMETOM 00s3aTelbHOU
npeaMeTHo obnacti «Maremaruka u uHpopmaruka» GI'OC cpeanero odiero oopazoBaHus

B npodeccruonanbHbIX 00pa30BaTENbHBIX OpPraHU3ALUAX, PEATU3YIOIUX 00pa30oBaTeIbHYIO
porpaMMy cpenHero oOmiero oOpaszoBanusi B mpenenax ocBoeHus OII CIIO na 6a3e OCHOBHOTO
obmiero obpa3oBaHusi, yuyeOHas JUCHMIUIMHA «MaTemaTuka» u3ydaercs B 00I1e00pa3oBaTeIbHOM
nukie yaeoHoro miana OIl CITO Ha 6aze ocHOBHOTO 00111ero 00pa3oBaHus € MOTYYEHUEM CPETHETO
obmiero obpazoanus (IIIICC3).

B yue6npix mmanax [MTICC3 y4yebnas aucrurmimHa «MaremaTrka» BXOJHUT B COCTaB OOIIMX
0011e00pa30BaTeNbHBIX Y4E€OHBIX JUCHUIUINH, (OpMUPYEMBIX U3 00S3aTENbHBIX IPEeIMETHBIX
obmacteit ®I'OC cpeanero obmero obpazoBanus, 1 crenuanbHocTedt CIIO cooTBeTcTBYIOMETO
npo¢uiIs NpoPecCuoHaIbHOr0 00pa30BaHuUs.



4. PE3YJIbTATHI OCBOEHUS YYEBHOM JUCIIUILINHBI

OcBoeHne coaepKaHusi y9eOHOW MUCHHMIUTMHBI «MaTemaTnka» 00eCrednBaeT JOCTHKECHUE

CTYICHTaMHU CJIeAYIOUINX PEe3yIbTaTOB:
* JIUYHOCHIHBIX.

c(OPMHPOBAHHOCTh TPEACTABICHUH O MaTeMaTHKe KaK YHHMBEPCAJIbHOM S3bIKE HAYKH,
CPEICTBE MOJECIUPOBAHMS SIBJICHUN U MPOLIECCOB, UJIEAX U METO/1aX MAaTEMAaTUKU;

[IOHUMAaHWE  3HAYMMOCTM  MAaTEeMaTHMKUM  JUIsl  HAYy4YHO-TEXHMUYECKOTro  IIporpecca,
c(OpPMUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHUKE KaK K 4YacTH OOIIEYEIOBEYECKON KyJIbTYphl uepe3
3HAKOMCTBO C UCTOpUEH Pa3BUTHs MATEMATUKHU, YBOJIFOLIMEN MAaTEMAaTUYECKUX UACH;

pa3BUTHE JIOTHYECKOI'O MBIIIICHHS, MPOCTPAHCTBEHHOIO BOOOpaKEHHUS, alrOPUTMUYECKOM
KYJIBTYpbl, KPUTHYHOCTH MBIIUICHUSI Ha YpOBHE, HEOOXOAUMOM sl Oyaymieid nmpodeccnoHaabHOR
NEesITeNIbHOCTH, JUIsI POJIOJKEHHS] 00pa30BaHus U caMO00pa30BaHMUs;

OBJIaJICHME MaTEeMATUYECKUMHU 3HAHUSMH U YMEHMSIMH, HEOOXOJUMBIMU B IOBCEIHEBHOM
KU3HU, 71 OCBOGHHUS  CMEXKHBIX  €CTeCTBEHHOHAYYHBIX  JUCHUIUIMH U JUCIUILTUH
poheCCHOHATTFHOTO IUKIIA, IS TOJTydeHHs] 00pa30BaHus B 00JIACTIX, HE TPEOYIOUINX yriryOIeHHOM
MaTeMaTHYeCKOM MOJATrOTOBKHU;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMO0OOPa30BaHMUIO, HA TIPOTSHKCHUN
BCEH KHM3HU; CO3HATENIbHOE OTHOILIEHHE K HEMpPEepbhIBHOMY O0Opa30BaHUIO KAaK YCIOBHUIO YCIIEUIHOM
npodeccnoHaTbHOM 1 00IIECTBEHHOM JIESITeIbHOCTH;

TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITENIbHOIM TBOPUYECKON U OTBETCTBEHHOM J1€ATEIHbHOCTH;

TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKaMH B 00pa30BaTeNbHOM,
OOIIECTBEHHO MOJIE3HOI, yueOHO-UCCIIe0BATENbCKON, MPOEKTHOM U APYTUX BUAAX AEATEIHHOCTH;

OTHOIIEHHE K NPOPECCHOHATBHON IESATEIbHOCTH KaK BO3MOXXHOCTH Y4YacTHUsl B pPELIEHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM;

* MemanpeomMemHuIx:

YMEHHE CaMOCTOSITEIbHO ONPENCNATh ILEIU JEATEIBHOCTH W COCTAaBJIATH  IUIAHBI
NEeSITeIbHOCTH; CAMOCTOSTEIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH IEATEIbHOCTD;
HCIIOJIb30BaTh BCE BO3MOJKHBIE PECYpPCHl U1 OCTH)KEHHUs IIOCTaBJICHHBIX LEJNEH W pealn3alnyu
IJIAHOB JIESITEIbHOCTH; BBIOMPATh YCIIEUIHbIE CTPATErNH B PA3JIMUHbIX CUTYaIUsX;

yMEHUE MpPOAYKTUBHO OOINAThCS W  B3aUMOACWUCTBOBATH B IPOLECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATH MO3ULUU JPYrUX YYACTHUKOB JAEATEIbHOCTH, 3(PPEKTHBHO pa3periarhb
KOH(QJINKTBI,

BJaJICHMEe HaBbIKaMM  II03HABaTEJIbHOM, Yy4eOHO-MCCIEIOBAaTENbCKOW U MPOEKTHOU
NeSITeIbHOCTH, HaBbIKaMU pa3pellieHus: MpodsieM; ClioCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIICHUS IPAKTUYECKHX 3a7ja4, IPUMEHEHUIO Pa3IMYHbIX METOA0B [TO3HAHUS;

TOTOBHOCTb U  CIIOCOOHOCTh K  CaMOCTOSITENIbHOM  HMH(OpPMallMOHHO-IT03HABATEIbHON
NeSITeNbHOCTH, BKJIIOYAs YMEHHE OPHUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX HH(OpMaIuH,
KPUTHYECKH OLEHUBaTh U HWHTEPIPETHPOBaTh HH(POpPMALMIO, MOJY4aeMyl U3 Pa3IUYHBIX
HUCTOYHUKOB;

BJIaJICHUE SI3bIKOBBIMU CPEJICTBAMHU: YMEHHUE SICHO, JJOTUYHO M TOYHO H3JIaraTb CBOIO TOUKY
3peHus, UCIOJIb30BaTh a/IEKBATHBIE A3BIKOBBIE CPECTBA,

BJIa/ICHUE HaBbIKAMM MO3HABATEJIbHON pedIeKCUN KaK OCO3HAHMs COBEpLIAEMbIX NEHCTBUI U
MBICIUTENBHBIX POLIECCOB, UX PE3YyJIbTaTOB M OCHOBAaHWM, IPAHULl CBOETO 3HAHUS W HE3HAHUS,
HOBBIX IT03HABATEIbHBIX 33/1a4 U CPEACTB AJIS UX JOCTUKECHHUS;

LEJIEYCTPEMIICHHOCTh B MOMCKaX W MPUHATHH pEIIeHUH, cOOOpa3UTEeNIbHOCTh U MHTYHIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIEHUHN; CIIOCOOHOCTh BOCIPUHUMATh KpPacoTy U



rapMOHUIO MHPA;
* npeomemuuix:

cOpMHUPOBAHHOCTH TPEJCTABICHUI O MaTeMaTHKE KaK YaCTH MHPOBOW KYJIBTYPHI U MecTe
MaTEMAaTUKU B COBpCMeHHOﬁ OUBHUJIIN3allUN, crnoco0ax omnMcaHMs SIBICHHI pCaJIbHOIr0 MHpa Ha
MaTeMaTH4eCKOM SI3BIKE;

cOPMUPOBAHHOCTh MPEACTABICHUI O MATEeMATHYECKUX TMOHATUSAX KaK BaKHEUIITNX
MaTeMaTU4eCKUX MOJENAX, MO3BOJIIOMIMX OIMCHIBATE M M3y4aTh pa3HbIC IMPOIECCHl U SBICHHS;
MMOHMMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOSHUS MaTeMAaTHYECKUX TEOPHIi;

BJIaJICHUE METOJAMM JIOKa3aTelIbCTB W AITOPUTMOB PEIICHHS, YMEHHE HUX IPHUMEHSTH,
MIPOBOJIUTH JTOKA3aTEIbHBIC PACCYXKICHHUS B XOJ€ PEIICHUS 33/1a4;

BJIAJICHUE CTAaHAAPTHBIMH NpPUEMaMH pPEUICHUS pPAlUOHAIBHBIX W HMPPAIMOHANBHBIX,
IMMOKa3aTCJIbHbBIX, CTCICHHBIX, TPUTIOHOMETPHUYCCKUX ypaBHCHI/Iﬁ U HCPABCHCTB, HUX CUCTCM;
UCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX HPOTpaMM, B TOM YHCIIE JJIS TOMCKA ITyTH PEIICHHUS U
MJUTFOCTPALIUU PELICHUs] YPAaBHEHHUI U HEPABEHCTB;

cpOpPMUPOBAHHOCTD MPECTABICHHH 00 OCHOBHBIX IMOHATHIX MaTEMaTHUECKOTO aHAIN3a U UX
CBOﬁCTBaX, BJIAACHUC YMCHHUECM XapaKTCPU30BATh IMOBCACHUC (byHKIII/If/'I, HCIIOJIb30BAHUEC MMOJTYYCHHBIX
3HAHMU JJIS OTIMCAHUS M aHAIN3a PealbHbIX 3aBHCUMOCTEH;

BJIAACHUC OCHOBHBIMU TIIOHATUAMU O IINIOCKUX MW MPOCTPAHCTBCHHLIX TI'COMCTPUUYCCKHUX
¢urypax, uX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTH YMEHHS pacllO3HABAaTh I€OMETPUYECCKUE
burypel Ha YepTekax, MOAENIX M B pPEAIBHOM MHpE; NPUMEHEHHE W3YYEHHBIX CBOWCTB
reoMeTpUYecKuX (GUryp u GopMys s pelIeHHUs T€OMETPUYECKUX 3a7ad M 3aJad ¢ MPaKTHYECKUM
coiepKaHueEM;

cOPMUPOBAHHOCTH TPECTABICHUH O TpolLeccaX M SBICHUSAX, UMEIOIINX BEPOSTHOCTHBIN
XapaKkTep, CTATUCTUICCKUX 3aKOHOMCPHOCTAX B P€aJIbHOM MUPEC, OCHOBHBIX ITOHATUAX BHCMGHTapHOﬁ
TEOPUU BEPOSITHOCTEH; YMEHUH HAaXOIAWTh M OLCHHWBATh BEPOATHOCTH HACTYIUICHUS COOBITHH B
HpOCTGI\/JIIHI/IX MPAKTUYCCKUX CUTyallUsAX U OCHOBHBIC XaPAKTCPUCTHKU CJIy‘-IEIfIHI:IX BCJIMYHH,

BJIaJICHHE HaBBIKAMHU HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM HpHU pPELIeHUH
3ajau.

5. COAEP)KAHUE YYEBHOM JUCHUTJIAHBI

BBenenue
Martemartuka B HayKe, TEXHUKE, JKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTUSIX HIIPAKTHUECKOM
nesitebHOCTH. Llenu v 3aaun u3ydeHus: MaTeMaThKU pu ocBoeHnu crenuranbaocteit CI10:
AJI'EBPA

Pazeumue nonamus o uucne
[lenble u pauuoHanbHble uyncia. JleiicTBuTenvHble uucna. llpubnudicennvie 8bIYUCTEHUS.
Komnnekchulie yucna.
Kopnu, cmenenu u nozapugmot

Kopun n cremenu. KopHu HartypanbHOM CTENEHM U3 4YMCla U UX CBOicTBa. CTenmeHu ¢
palrOHAJIBbHBIMHU TOKA3aTCIAMU, HX ceomictBa. CreneHn c JIGI\/'ICTBI/ITGJ'H)HBIMI/I II0Ka3aTcIsIMU.
Cesoticmea cmenenu ¢ 0elucmeumenbHblM NOKA3AmeneMm.

Jlorapugm. Jlorapugm umciaa. OCHOBHOE JorapuPMUUYECKOE TOXKACCTBO. JlecsITHUHBIE H
HaTypaybHble orapudmsl. [IpaBuna aeiictBuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBAHHIO.



IIpeoGpa3zoBanue ajaredbpamyeckux Bbipa:keHuil. IIpeoOpa3oBaHue panMOHATBHBIX,
HMPPAMOHAIILHBIX CTEIICHHBIX, MOKA3aTeIbHbIX U JIOTAPU(PMUUECKUX BBIPAKCHUMN.
Ilpakmuueckue 3anamus

Apudmerndeckre ISHCTBUS HA/I YUCIaMU, HAXOXKICHUE MPUOIMKCHHBIX 3HAUCHUH BEIMUNHH

MOTPEUTHOCTEH BBIYUCICHUH (a0COIFOTHOM U OTHOCUTEIHBHOM ), CPAaBHEHUE YHCIIOBBIX BBIPAKCHHIA.
Beruncnenue u cpaBHeHNE KOpHEW. BrloaHeHue pacyeToB ¢ pajuKaiamu.

Pemenue uppannoHaibHbIX ypaBHEeHUN. HaxoxieHre 3HaUeHU CTENEHel ¢ paliOHaJIbHbIMU
nokasarensimu. CpaBHeHue creneHeld. [IpeoOpa3oBaHus BBIpOKEHUH, COJEPXKAIIMX CTEIICHH.
Pemienue nmoka3arenbHbIX YpaBHEHHIA.

Pemienue npukiiaiHbIx 3a1a4.

Haxoxnenune 3HadeHuid jorapudMa Mo MPOM3BOIBHOMY OCHOBaHMIO. Ilepexom oT omHOTO
OCHOBaHHMS K Jpyromy. Beiuncinenue u cpaBHeHue Jorapudmon. JlorapudmupoBanue u
MOTEHIIMPOBAHUE BBIPAKEHUM.

[TpuGnmxeHHBIC BEIYUCICHUS W PEIICHUS TPUKJIAIHBIX 3a71a4.
Pemenue norapupMudeckux ypaBHEHHIA.

OCHOBbBI TPUTTOHOMETPUU
OcHOBHBIE IOHATHS
Panuannas mepa yria. BpamarensHoe apmkeHune. CHHYC, KOCHHYC, TAHT€HC U KOTaHI'€HC

OcHOBHBbIE TPUTOHOMETPHYECKHE TOKAECTBA
®opmyiel npuBenenns. opmynsl croxxeHust. PopMyIbl yaBoeHUST Popmyivl NOJOBUHHO2O

IIpeoOpa3oBanusi NPOCTEHIIUX TPUTOHOMETPUYECKHUX BhIPAKEeHUI
[IpeoOpa3oBaHre cyMMbl TPUTOHOMETPUYECKUX (YHKIMM B MPOU3BEICHUE U TPOU3BEACHUS
B CyMMY. Buipaoicenue mpuzonomempuieckux Qyukyui yuepe3 maneeHc noJ08UHHO20 apeymMenma.

Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA

[IpocTeimyre TPUTOHOMETPUYECKUE YypaBHEHUS. [Ipocmetiwiue mpucoHomMempuieckue
HepageHcmaa.

OOpaTHble TpUrOHOMeTpHYecKHe PYHKIMU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamusn

Panuannblii MeTOA M3MEpEHHUs YIJIOB BpALIEHMs] U CBsI3b C rpaaycHoil mMepoil. OCHOBHbIE
TPUTOHOMETPUUYECKHE TOXIECTBA, (OPMYJbl CIOXKEHMs, YIABOEHHUS, MpeoOpa3oBaHUE CYMMBbI
TPUTOHOMETPUYECKUX byHKIUR B IIPOU3BEJICHUE, npeobpa3oBaHue IIPOU3BEICHUS
TPUTOHOMETpUYEeCKHX (GYHKUUH B cymmy. llpocreiimine TpUroHOMETpUYECKHE YpaBHEHUS U
HEPABCHCTBA.

®YHKIIUU, UX CBOMCTBA U TPA®UKN

@Oyukumu. O6acTh ONpeaesieHUs] 1 MHOXKECTBO 3HaYeHMH; rpaduk (yHKIMH, TOCTPOCHHE
rpadukoB QyHKUINH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa  pyHKnMu. MOHOTOHHOCTb, UYETHOCTb, HEYETHOCTb, OIPAaHUYEHHOCTbD,
MEePUOANYHOCTh. [IpoMeKyTKH Bo3pacTaHus M YObIBaHWS, HauOOJbIIEe W HaWMEHbIIee 3HAUYCHUS,
TOUKU 3KcTpemyma. ['paduueckas uHTepnperauus. [Ipumepbl QyHKIIMOHANBHBIX 3aBHCHUMOCTEH B
pealIbHBIX Ipolieccax U ABIEHUsAX. Apupmerndeckue onepauuu Haa Gpynkuusmu. Crnoorcnas ynkyus
(komnosuyus).I1oHsATHE O HENPEPHIBHOCTH (PYHKLIUH.



Oo6patubie pyHkuun. Ooiacms onpedenenus u 061acmsy 3HAYeHUll 00PAMHOU QYHKYUU.
I'paghux obpamnoui hynxyuu.

CreneHHble, MOKa3aTelbHbIE, JorapupmMuyeckne 1 TPUroHOMeTPUYeCKUe (PYHKIIHH.
Oo0paTHbIe TPUTOHOMETPHYECKHE (PYHKIIM U
Omnpenenenust GyHKIUH, UX CBOWCTBA U TpadUKH.

[Ipeobpa3zoBanus rpadukoB. [lapamienbHblii NEpPEeHOC, CHUMMETpPUS OTHOCHUTEIBHO Ocei
KOOpJIWHAT U CUMMETPHSI OTHOCHTEIFHO Havalla KOOPJAUHAT, CHMMETPHS OTHOCUTEIBHO MPSIMOH Y =
X, pacTsKEHHE U CKaThe BJOJb OCeil KOOpAUHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCHUMOCTEH MeEXAY NEPEMEHHBIMH B pealbHBIX MPOIECCaX U3 CMEXKHBIX
mucuutuiiH. Onpexnenenue ¢yaknuidi. [loctpoenune u yrenue rpaduxoB QyHkuuil. MccnenoBanue
¢bynkuun. CBONCTBA JTMHEHHOM, KBaIpaTUIHON, KYCOUHO-TMHEHHON M NPOOHO-TMHEHHOW (PyHKITUH.
HenpepwiBable 1 nepuoanyeckue GyHKuu. CBOWCTBa M rpadUKU CHHYCa, KOCHHYCa, TAaHTCHCA U
kotanrenca. OOparnble QyHkuuu u ux rpapukud. OOpaTHble TpPUTOHOMETpHUYEcKHe (GYHKIUH.
[IpeoOpazoBanus rpaduka Gyakuuu. ['apmonnueckue konebanus. [IpukiamaHbie 3a1a4u.

[TokazarenbHble, TOrapupMUIECKe, TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCMEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IMocaenoBareabHocTH. CriocoOBI 3a/1aHUSI U CBOWMCTBA YHCJIOBBIX IOCIIEIOBATEIHLHOCTEM.
Ilonamue o npedene nocredosamenvrnocmu. Cyujecmeosanue npedena MOHOMOHHOU 02PAHUYEHHOU
nocneoosamenvrocmy.  CyMMHpPOBaHHE  TIOCIIEIOBATEIbHOCTEH. beckoHeuHo  yObIBaromas
reOMETPHUUYECKAs IPOrPECCUs U €€ cymma.

IpousBoanas. I[loHsTne o NMPOM3BOAHON (YHKIMH, €€ TEOMETPUYECKHA M (U3HYCCKHUNA
CMBICII. YpaBHEHHE KacartelbHOH K rpaduky ¢yakuuu. [Ipon3BogHbIE CyMMBI, DPa3HOCTH,
Npou3BeieHUs, dYacTHble. [IpoM3BO/IHBIE OCHOBHBIX 3JeMEHTapHbIX (yHKuui. IIpumeHenue
MPOU3BOJHON K MCCIENOBAaHUIO (PYHKIIMH U TOCTpOeHUIO0 TpaduxoB. [Ipouzsodnvie obpamuou
@YHKYUU U KOMRO3UYUU PYHKYUU.

IIpumepsl KCIONB30BaHUSA IPOMU3BOJHOM JUISI HAXOXKIACHHWS HAWIIY4IIEro pEIIeHUs B
NpUKJIaJHBIX 3anadax. Bropas mnpousBoaHas, €€ TeOMETPUUECKUH U (PU3NYECKUI CMBICIH.
Haxoxxaenne ckopocTy Juis Ipolecca, 3alaHHoro (opMysioi U rpadukoMm.

IlepBooOpa3Hass u uHTerpaJ. IIpuMeHeHue ONMpeneIeHHOTO WHTErpaia sl HaXOXKICHUS
Iomaa KpuBoiuHeiHoN Tpanenuu. Popmyna Herorona—IJleiiOnuma. Ilpumepsl mpuMeHeHHs
UHTerpana B (PU3HKe U TEOMETPHUH.

Ilpakmuueckue 3anamusn

UYucnoBast  MOCJIENOBATENbHOCTh,  CHOCOOBI €€  3aJaHus, BBIYUCIEHUS  YJICHOB
nociuenoBarenbHOCTH. [lpenen mocnempoBaTenbHOCTH. beckoHeYHO yObIBaromiasi reoMeTpuyeckas
IIPOTPECCUSL.

[Ipon3BogHasA: MEXaHUYECKUN U TEOMETPUUYECKNNA CMBICIT IIPOU3BOIHOM.

VYpaBHeHue kacaTenbHOM B oOmem Buzae. [lpaBuna u ¢opmynsl auddepeHunpoBaHus,
TabaMIa TPOU3BOJHBIX JJIEMEHTapHbIX (QyHKuui. MccnemoBanue (GYHKIMHM C  TOMOIIBIO
npou3BoHOM. HaxokneHue HamOOoJbIIero, HAMMEHBIIETO 3HAUYEHUS M IKCTpEeMalbHBIX 3HAYEHUI
GbyHKIMM.

Wurerpan u nepBoodOpasnas. Teopema HproTrona—IJleitOnuna. IlpumeHenune uHTErpana K
BBIUUCIICHUIO (PM3UUECKUX BEIMYUH U TUIOLIAIEH.



YPABHEHUA U HEPABEHCTBA

YpaBHeHus1 M CHCTeMbl YpaBHeHUH. PanyoHanbHble, UppalMOHaIbHBIC, II0OKA3aTEIIbHBICH
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTB YpaBHEHMI, HEPABEHCTB, CUCTEM.
OcHOBHbIE MpUEMBl UX pelieHus (pa3loKEHWE Ha MHOMKUTENIM, BBEIEHUE HOBBIX
HEU3BECTHBIX, 10ICTAHOBKA, TpapUUeCKUil METON).

HepaBencrBa. PanvoHanpHble, HppallMOHAIbHBIC, [IOKA3aTEIbHBIE U MPUCOHOMEMPUYECKUE
HepaBeHCTBA. OCHOBHBIEC IPUEMBI UX PELICHHUS.

Hcnosb3oBanue cBOMCTB U rpapukoB (GyHKUMHA @IPH pelIeHUMH YPaBHEHUH M
HepaBeHCTB. Merox wuHTepBaloB. M300paxeHne Ha KOOPIMHATHOM IUIOCKOCTH MHOYKECTBA
pelIeHU ypaBHEHUN U HEPABEHCTB C ABYMsI [IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaouwie 3a0auu

IIpuMeHeHne MaTeMaTUYECKUX METOMIOB JUISl PEILIEHUS CONEPKATEIBHBIX 3a/1a4 U3 Pa3JIMYHbIX
obacTeil HayKH U IPaKTUKH.

WuTepnperanys pe3ysprara, y4eT peajlbHbIX OTPaHUYEHUH.

Ilpakmuueckue 3anamus

Kopnu ypaBuennii. PaBHocunbHOCTS ypaBHeHuid. [IpeoOpazoBanue ypaBHEHHIA.

OcHOBHBIE IPUEMBI PELLIEHUS ypaBHEHU. Pelienue cucreM ypaBHEHUN.

Hcnonp3oBanne cBOMCTB U rpadMKoB PYHKIUI U pelIeHUs YpaBHEHUH 1 HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEM
DJIeMeHTbl KOMOMHATOPUKH

OcHOBHbIE TOHATHSI KOMOMHATOPHUKU. 3a/1a4d Ha MOACUET YUCIIA pa3MEIICHUH, IEPECTaHOBOK,
codyeranuil. Pemenne 3amau Ha mnepeGop BapuantoB. ®opmyna O6umHoma HeioTona. CBoiicTBa
OMHOMUHANBHBIX KO3 dunmenTo. Tpeyronbuuk Ilackans.

DJieMeHThbI TeOPHH BePOSITHOCTEMH

CoObITHE, BEPOSTHOCTH COOBITHS, CJIOKEHHE W YMHOXXEHHUE BeposiTHOCTEeH. [lomsamue o
Hesagucumocmu  coovimuil. Jluckpemunas cnuyyauHas 6elUdUHA, 3AKOH —ee  pAcnpeoeneHUusl.
Yucnosvie xapakmepucmuku OUCKPEMHOU CAy4auHou eeauyuHvl. [lonsmue o 3akoHe OONbUUX
yucer.

DJIeMEeHTbI MATEMATHYEeCKOH CTATHCTHUKHU
[TpencraBienue naHHBIX (TaONMIBI, AUArpaMMbl, TpaUKH), ceHepanbHas COBOKYNHOCHD,
8vlboOpKa, cpedHee apugmemuueckoe, meouana. Ilonamue o 3adauax mamemamuieckou
CMamucmuxu.
Pewenue npaxmuueckux 3a0ay c npumenenuem 8eposmHOCMHbBIX MEMOO08.
Ilpakxmuueckue 3anamusn
Hcropust pa3BuTHSi KOMOWHATOPHKH, TEOPUH BEPOSTHOCTEH M CTATUCTHKH M WX POJb B
pa3nuuHbIX cdepax dYenoBeYecKoW Iku3HenesTenbHOCTH. llpaBuma komOuHaTopuku. Pemenue
KOMOWHATOPHBIX 3a/1a4. Pa3memnenns, couetanus U nepecTanoBkd. buaom HproTOHA M TpeyroasHUK
[Tackans. [Ipuknagseie 3agaum.
Kitaccnueckoe onpeneneHne BEpOSTHOCTH, CBOMCTBAa BEPOSITHOCTEHW, TeopemMa O CyMMe
BeposiTHOCTeH. Brruncnenne BepositHocTed. [lpuxmaguble 3amaun. [IpencrtaBieHHe YHMCIOBBIX
naHHbIX. [IpukiamHbie 3a1a4m.



I'EOMETPUA

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnonoxxkeHue IByX MpsIMBIX B IpocTpaHcTBe. [lapamienbHOCTh HpsAMON U
mockocty. IlapamnensHocTh  1uIOCcKOCTEW. IlepneHIuKyIspHOCTH NPSAIMOM U IUIOCKOCTH.
[lepieHauKysip U HAKJIOHHASA. YTOJ MEXAY HPSMOW M IUIOCKOCTBHIO. JIByrpaHHbI yroiy. Yroi
MEXy III0CKOCTAMU. IlepreHuKyaspHOCTh JBYX IJIOCKOCTEH.

I'eomeTrpuueckue npeoOpazoBaHUsl MNPOCTPAHCTBA: MapalieAbHBIH MEPEHOC, CUMMETpPUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe mpoekTUpoBaHue. [Liowads opmoconanvHot npoexkyuu. V3o0paxeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHOrorpaHHUKH
Bepuunsl, pedpa, rpanu MHOTOrpaHHuka. Pazgepmka. MHozozpanHvle yanvl. Beinykivlie
MHo2oepanHuku. Teopema Diinepa.
[Tpusma. [Ipsimas u axronnas npusma. [lpasunbnas npusma. [lapannenenumnen. Ky6.
[Inpamupa. IIpaBunbpHas nupamuga. Y cedeHHas nupamuaa. Terpasap.
Cummetpu B KyOe, B mapajuiefienuresie, B Ipu3Me U MUpaMuse.
Ceuenus Ky0a, MPU3MBI U TTMPAMH/IBL.
[IpencraBienue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpadape, Kyde, OKTadipe, JoJeKadApe U
HUKOCAdIpE).

Tes1a M MOBEPXHOCTH BpaLlCHUS
Hunuuap m xkoHyc. YcedueHHbId KOHYC. OCHOBaHHE, BbICOTA, OOKOBas MOBEPXHOCTD,
oOpa3yroias, pazBepTka. OceBble CeUeHUs U CEUSHUS, MapalieIbHbIE OCHOBAHUIO.
[ap u cdepa, ux ceuenns. KacarenpHas miockocTs K chepe.

HN3mepenus B reoMeTpun
O06mwem u ero uzmepenue. HrerpansHas ¢popmyna oovema.

dopmynsl 00beMa KyOa, MPSMOYTOJIBLHOTO MapaJUIeIeIHIe/a, PU3MbI, MIIUHApPA. DopMyITsl
o0bemMa mupamMuabl U KoHyca. DopMyIbl MIOMAAN MOBEPXHOCTEH IMIIMHApPA U KoHyca. DopMyIibl
o0BbeMa 11apa u miomaau chepsol.
[TogoOue Ten. OTHOIIEHUS TUTONIAIeH TOBEPXHOCTEN U 00EMOB MTOO0HBIX TEI.

KoopauHatsl 1 BeKTOPHI

[IpsimoyronpHast (mekapToBa) cCUCTEMa KOOPJIMHAT B MpocTpaHcTBe. Dopmysa pacCTOSHHS
MEXIY IBYMs TOUKaMU. Y paBHEHUS CPEPBI, NIOCKOCU U NPAMOILL.

Bektopel. Monynbs BekTtopa. PaBeHCTBO BekTOpoB. CIlIOKEHHME BEKTOPOB. YMHO)KEHHE
BEKTOpa Ha uMcio. PasznojkeHue BeKTOpa MO HAMpaBlICHUSM. YTOJI MEXIY JBYMS BEKTOPaMHU.
IIpoekuust BekTopa Ha ocb. KoopaunaTs! BekTopa. CKansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonbs3oBanne KOOpAMHAT M BEKTOPOB IMPHU PEUICHUHM MATEMATUYECKUX M TPUKIIATHBIX
3azad.



Ilpakmuueckue 3anamus
[Ipu3Haky B3aUMHOIO pAaclOJIOKEHUS NPAMBIX. YTold MEXIy HpsMbIMU. BisanmHoe
pacroyio’keHue MPsAMBIX M IUIOCKOCTeH. IleprneHankynsp U HaKJIOHHAs K IJIOCKOCTH. YTOJI MEXIy
IPSIMON M IJIOCKOCTBHIO. TeopeMbl O B3aMMHOM pacHOJIOKEHUU NMPSMON U IIocKocTU. Teopema o
TpexX NepreHauKyIsIpax.
[Ipu3Haku M CBOWCTBA HapajyIeNIbHBIX W IMEPHEHAMKYISAPHBIX IUIOCKOcTel. PaccrosiHue oT
TOUKH J0 IUIOCKOCTH, OT IPSIMOW 0 INIOCKOCTH, PACCTOSHUE MEXAY IUIOCKOCTSIMH, MEXIY

CKPEIIHUBAIOIIUMUCS TPSIMBIMHU, MEXTY IPOU3BOJILHBIME (PUTYypamMH B IPOCTPAHCTBE.
[TapamiensHOE MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o niowaou oOpmo2OoHANbHOU
npoeKyuy MHO20Yy201bHUKA. B3auMHOe pacronokXeHne MpOCTPAHCTBEHHBIX (GUTYP.

Paznuunble  Buasl  MHOrorpaHHukoB. Mx  usoOpaxenus.  CeyeHusi, pa3BEpTKHU
MHOrorpanHukoB. [lmomane moBepxHocTH. Buael cumMmerpuil B mpoctpaHcTBe. CHUMMETpHS Tel
BpalIeHUsI U MHOTOTPaHHUKOB. Brruncnenue miomaaeit 1 o0eMoB.

Bekropsl. /[lelictBusi ¢ Bekropamu. JlekaproBa cucTeMa KOOpPJIMHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, CHEpBI, IIIOCKOCTU. PaccTossHIEe MEeX Ty TOUYKaMu. J[eHCTBUS ¢ BEKTOpaMu,
3alaHHBIMUA KoopAnHaTamMu. CKaJiipHOE IPOU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSIMOMl U
IIJIOCKOCTH. Mcriosb30BaHNE BEKTOPOB IPHU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

Jlnsi BHEayIUTOPHBIX 3aHATHUH CTyJEHTaM Hapsay C pEUIeHUWEM 3aJad M BBINOJHEHUA
MPAKTUYECKUX 3aJ]aHU MOKHO TPEIJIOKUTh TEMbI UCCIEAOBATEIbCKUX U pedepaTUBHBIX padoT, B
KOTOPBIX BMECTO CEpHUM OTAENbHBIX MEJKHUX 3a7a4 M YIPAKHEHHM MpeAsiaraloTcs CHOKETHBIE
3a/laHusl, TPEOYIONUE UTUTEILHOW paboThl B paMKaX OJHON MAaTeMaTHYECKOW CHUTYyallud. ITU TEMbI
MOTYT OBITh KaK MHAWBHUIYaTbHBIMU 33JJaHUSIMH, TaK U TPYNIOBBIMH JJI1 COBMECTHOTO BBITIOJHEHUS
HCCIIEA0BaHUS.

IIpumepHbIe TeMbl pedepaToB (10KIAT0B), HCCIEA0BATEIbCKUX IPOEKTOB
HenpepsiBHble 1poOu.
[IpumeHeHne CIoKHBIX MPOLUEHTOB B 3KOHOMUYECKUX pacyeTax.
[TapannensHOE IPOEKTUPOBAHUE.
Cpennue 3HaYeHUS U UX IPUMEHEHHE B CTaTUCTHUKE.
BekropHoe 3amaHue npsMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KoeOaHu M.
I'paduueckoe pernieHue ypaBHEHU U HEPABEHCTB.
[IpaBuibHBIE U TOTYIPABUIIBHBIE MHOTOIPAHHUKH.
Konnueckue ceueHus 1 UX MPUMEHEHHE B TEXHUKE.
[Tonstue nuddepeHnmana u ero NPUIOKEHUSI.
CxeMbl TOBTOPHBIX UCTIBITaHU bepHymu.
Hccnenosanue ypaBHEHH U HEPABEHCTB € TAPAMETPOM.

¥ O% ok X o ok % X % % X

6. TEMATUYECKOE IVNTAHUPOBAHUE

[Ipn peammzamuu  comepkaHusi  00IMIE00pa3oBaTEIBLHON  YYEOHOW  JUCIUTUIMHBI
«Marematuka» B mpenenax ocBoeHus OIl CIIO na 06a3e oCHOBHOTO OOIIEro oOpa3oBaHUS C
nosyaeHueM cpeanero obmiero oopazosanus (IIIIKPC, I[MIICC3) makcumanbHas ydeOHas Harpyska
oOyuatomuxcst o cnenuanbHocTaM CIIO TexHmueckoro mpoduis, coctaBisier — 282 4acos, U3
HUX ayauTopHas (oOs3aTenpHas) ydeOHas Harpys3ka oOywarommxcsi — 268 waca, BKJIIOYas
MpaKTHYEeCKHe 3aHsATHS — 268 yaca.

TemaTnueckuii miian



IHpoduan
npogeccuoHAJIbHOT
000pa3oBaHus:
TEXHOJIOTHYeCKH I
Conep:xanue 00y4yeHust CnenuanbHOCTh
CIIO:
20.02.04 Tloxapnast
0e301macHOCTh
AyIMTOpHBIE 3aHATHS
Jlekuuu IpakTuyeckue Hror
(ypokn) 3aHATHSA 0
BBenenune - 4 4
Pa3BuTHe NOHATHA O YMCTIe - 12 12
Kopuu, crenenu u jiorapupmbi - 28 28
IIpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE - 26 26
KomOunaTopuka - 26 26
KoopanHaThbl 1 BEeKTOPBI - 24 24
OCHOBBI TPUTOHOMETPHH - 24 24
@OyHKUMHU U TpauKH - 20 20
MHOrorpaHHUKHU U KpyrJble Teja - 12 12
Hauyana mareMaTH4ecKoro aHajausa - 24 24
HNHTerpan u ero npumMeHeHue - 24 24
DJleMeHTbl  TeOPpMM  BepOSITHOCTEH W - 20 20
MaTeMATH4YeCKO# CTATUCTHKHU
YpaBHeHHUsI 1 HEPAaBECHCTBA - 24 24
Hroro - 268 268
Ilpomesrcymounas ammecmavyusn ¢ ghopme IK3amena
(14 uacos)
Bcero | 282

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB JEATEJIBHOCTU CTYJAEHTOB

Copnepxanue XapaKTepucTHKa OCHOBHBIX BUI0B AeATEILHOCTH CTYICHTOB
o0yueHus (Ha ypoBHe yueOHBIX J1eiicTBHIl)
Beenenue O3HaKOMJIEHHE C POJIBI0 MATEMATUKHU B HAYKE, TEXHUKE, DKOHOMUKE,
MH(OPMALIMOHHBIX TEXHOJIOTHIX U MPAKTUYECKON AESITENbHOCTH.
O3HakoMJIEHHE C IIeJIIMU U 331a4aMU U3y4EHHUs] MaTEMaTUKH [P OCBOCHUHU
cneruanpHocteit CI1O
AJITEBPA
Pa3Burtue Brimonaenne apumMeTHIecKux ASMCTBUIN HAJ YUCTIaMH, CoueTast

IMOHATHUHAO YHUCJIC

YCTHBIE U IUCbMEHHBIE IPUEMBI.
Haxoxaenne npuOIMKeHHbIX 3HaYeHUHM BETMYMH U IOTPEIHOCTEN
BBIYUCIICHUH (a0COTIOTHON M OTHOCUTENFHOMN ); CPABHEHUE YHCIOBBIX
BBIPAKCHUII.

Haxoxaenue ommO0oK B IpeoOpa30BaHUSAX U BEIYUCICHUAX (OTHOCUTCS KO
BCEM ITYHKTaM MPOrpamMMmbl)




KopHun, crenenn,
Jorapugpmsl

O3HakoMJIEHUE C TOHSATUEM KOpHS N-i CTENEeHU, CBOMCTBAMH PaIUKAJIOB U

IIpaBUJIaMU CPABHEHUSI KOPHEM.

DopMyJIMPOBAHUE ONPEACIICHUS KOPHS U CBOKMCTB KOpHEW. Boiuncnenue u

CpaBHEHHE KOpPHEH, BBIIIOJHEHNUE IPUKUJIKK 3HAYEHUST KOPHSI.

[TpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPAKEHHMH, COIEPIKALIMX

paauKabl.

Beimonnenne  pacderoB 1o  ¢opmyiaM, COIEpXKAIlUM  paJuKabl,

OCYIIECTBIIsIs1 HEOOXOIMMBIE TIOJICTAHOBKH M IpeoOpa3oBaHMUsl.

Onpenenenre paBHOCUIBHOCTH BBIPAKEHUH C paaukaiamu. PerieHue

UPPALMOHAJIBHBIX YPABHEHUN.

O3HaKOMJIEHHUE C TIOHATHUEM CTEIIEHU C JeHCTBUTENIbHBIM I10Ka3aTeeM.

HaxoxaeHue 3Ha4eHH CTeTeH!, UCTIOIb3Ys TP HEOOXOAUMOCTH

MHCTPYMEHTAJIBHBIE CPEJICTBA.

3anuchbIBaHUE KOpPHSA N-i CTENeHM B BHUAE CTENEHH C  APOOHBIM

MoKa3zaTeJieM U Ha000poT.

@opMyJIMpOBAHUE CBOMCTB CTEIEHEW. DBpluncieHue creneHen ¢

pPalMOHAIBHBIM MOKA3aTEJIEM, BBIIIOJHEHUE MPUKUAKHA 3HAYEHUS CTEIICHH,

CpaBHEHHUE CTEIECHEN.

[IpeoOpa3zoBanre YHUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COAEPIKAIINX

CTEIEHHU, TPUMEHSS1 CBOMCTBA. PenieHne nokazareabHbIX YPaBHEHUN.
O3HakoMJIeHUE C MPUMEHEHHEM KOpPHEH U CTENEeHEH MpU BBIYUCICHUHU
CpPEIHUX, JEJIEHUN OTPE3KA B «30JI0TOM CEUCHUM». Perienne npukiaaHbix
3a/1a4 Ha CJIOKHBIE TPOLICHTHI




IIpeo6pa3oBanue | Brimonnenue npeoOpa3oBaHuil BEIpaKeHHUH, MpUMEeHEHUE (HOopMyI,
aqre0pamvecKux | CBS3aHHBIX CO CBOMCTBAMU CTEIEHEN U JOrapu(MOB.
BbIPasKeHHU I Onpeznenenue 00JaCTH AOMYCTUMBIX 3HAUEHUH JTorapu(pMUIecKoro
BbIpa)keHus. Perienue gorapupmMuueckux ypaBHEHHH
OCHOBbBI TPUTTOHOMETPUU
OcHoBHBIE N3ydyeHue paanaHHOTO METOJIa U3MEPEHUS YIVIOB BPAIIEHUS U UX CBS3U C
MOHATHSA rpagycHoil Mepoil. M3o0pakeHue YIJIOB BpalleHUs Ha OKPYKHOCTH,
COOTHECEHME BEJIMUMHBI YIJIa C €T0 PACIIOJIOKEHHUEM.
dopmMynupoBaHHe ONpPEIEICHNI TPUTOHOMETPUUECKUX (PYHKIMH U1 yriioB
IIOBOPOTa U OCTPHIX YIJIOB MPSMOYIOJIBHOIO TPEYroJbHUKA U OOBSICHEHUE
UX B3aUMOCBSI3H.
OcHoBHBIE ITprMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JUI BEIYMCICHUS
TPUTOHOMETPHUYE | 3HAUYCHUI TPUTOHOMETPUUYECKHX (PYHKIUH 110 OAHOM U3 HUX.
CKHe TOKIeCTBA
IIpeodpa3zoBanusi | V3yueHne oCHOBHBIX (POPMYII TPUTOHOMETPUU: (POPMYIIBI CIIOKEHHS,
NPOCTEHIIMX yIIBOCHHUS, IPe0Opa30BaHUsl CYMMbl TPUTOHOMETPUUECKUX (DYHKIIUH
TPUIrOHOMETpHYe | B TPOU3BEICHHE U IPOU3BEICHUS B CyMMY W NPUMEHCHUE IIPH
CKHX BBIYUCIICHUM 3HAUEHUsS] TPUTOHOMETPUUECKOTO BBIPAKEHHSI M YIPOILEHUS
BbIPAKEHUH ero.

O3HaKOMJIEHHE CO CBOMCTBAMHU CUMMETPHUM TOYEK Ha €IMHUYHOU
OKPY>KHOCTH M IPUMEHEHUE UX IS BbIBO/IA (POPMYII IPUBEICHHUS.

IIpocreiimme
TPUTOHOMETPHYe
CKHe YPABHECHUA
1 HepPaBEeHCTBA

Pemenue no ¢opmynaM M TPUTOHOMETPHUUECKOMY KPYIy MPOCTEHIINX
TPUTOHOMETPUUECKUX YPABHEHUIA.
[IpumeneHne oOImMMX METOAOB pELICHUS YypaBHEHUH (IIpUBEIEHUE K
JUHENHOMY, KBaJIpaTHOMY, METOJ| Pa3jOKEHUs HAa MHOXKHUTEJIM, 32 MECHBI
MEPEMEHHOI) MIPH PEIICeHUH TPUTOHOMETPUUECKUX YPAaBHEHUH.
YMeHne oTMeqaTs Ha Kpyre peleHus IpoCTENINX TPUTOHOMETPUYECKHUX
HEPaBEHCTB

ApKcHuHyc, O3HakoMIIEHHE C TOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX (DYHKIUH.
APKKOCHHYC, H3yuenue onpeaeseHuil apkCUHyca, apKKOCHHYCA, apKTAaHI€HCA4NCIIa,
APKTAHTEHC (bopMynupoBaHUE UX, N300pakeHNE HA €AMHUYHON OKPY>KHOCTH,
YHCJIA IPUMEHEHHE NIPU PELICHUH YPABHEHUI

®YHKIHUU, UX CBOUCTBA U TPA®UKHU
DyHKIUH. O3HaKkoMJIEHHE C IOHATHEM NEPEMEHHOM, TPUMEPaMU 3aBUCUMOCTEN
IlonsiTue o MEKy IEPEMEHHBIMHU.
HenpepbIBHOCTH | O3HAKOMIIEHHE C IOHATHEM rpaduka, ONpeieieHrue MPUHALIEKHOCTU
Gynxkuun Toukd rpapuky ¢yHkuun. OmnpeneneHue 1o ¢opmyne mnpocTeiimein




3aBUCUMOCTH, BUAa ee rpaduka. Belpaxkenue mno ¢opmyne OHOH
HepeMEHHOH uepe3 Ipyrue.
O3HakomiieHHE ¢ onpeeneHrneM QyHKINUU, GOPMYIMPOBAaHHUE €TO.

Haxosxnenue obsmactu onpeaesieHust 1 00JacTi 3HaYeHUH DYHKITHH.

CpoiicTBa O3HakomiieHHE ¢ IpuMepamMH (PYHKIIMOHAIBHBIX 3aBUCMOCTEH B PEabHBIX

(pyHKUIMHU. poleccax U3 CMEXHBIX TUCLMILIMH.

I'padguyeckas O3HaKOMJIEHHE C JI0Ka3aTEIbHBIMU PACCY)KIECHUSMU HEKOTOPHIX CBOICTB

HHTEepHpeTanus. | JUHEHMHON U KBagpaTWyHOW (yHKUMN, TPOBEACHHUE HCCIECTOBAHUS

IIpumepsl JMHEWHOW, KYCOYHO-JIMHEHHOH, JpOoOHO-TMHEHHOW W  KBaJApaTHYHON

¢pynkmmonaabn | QyHkIM, nocrpoenue ux rpadukon. IloctpoeHue u uyTeHue rpadukoB

BIX ¢ynkuunii. MccnenoBanue GyHKINU.

3apucumocteid B | CocTtaBiieHue BUIOB (YHKUMH 10 JJaHHOMY YCJIOBHIO, peIlIeHHE 3aJad Ha

pealibHBIX HKCTPEMYM.

npoieccax u Brmmonuenue npeo6pa3oBanuii rpaduka GyHKIUU

SIBJICHUSIX.

O0patHble N3yuenue noHsaTuss oOpatHoi (yHKLMH, ONpeAeTIeHUEe BUIa U IOCTPOCHHE

GyHKIun rpaduka oOpaTHON (HYHKIINU, HAXOKIACHHUE €€ 00JIACTH ONPEICIICHUS H
obnactu 3HaueHuil. IIpumeHeHne CBONCTB (GYHKIUI MpU HCCIEAOBAHUU
YpaBHEHHI M pEIICHUH 3a/1a4 Ha dKcTpeMyM. O3HaKOMIJICHHE C TOHSTHEM
CIOXKHOU (PyHKIUU.

IMocaenoBareabn | O3HAKOMIIEHUE C TIOHATHEM YHCIOBOM MOCIIEAOBATEIFHOCTH, CIIOCOOaMU ee

0CTH 3aJlaHusl, BBIYUCICHUSAMHU €€ YJICHOB.

O3HaKOMJICHHE C TIOHATUEM NPEEIIa II0CIEN0BATENBHOCTH.

O3HaKOMJIEHHE C BBIYMCICHUEM CYMMbI OECKOHEYHOI'O YMCIIOBOIO psijia Ha
pUMepe BBIYUCICHHUS CYMMBbl O€CKOHEUHO YOBIBAIOIIEH reoMeTpudecKoi
IIPOTPECCUMU.

Pemenue 3ai1a4y Ha npuMeHeHue GOpMyJIbl CYMMbI OECKOHEUHO
yOBIBaroIIeil reOMEeTPUYECKON MPOTrPECCHH.

IIpousBoaHas u
ee IpUMeHeHue

O3HaKOMJIEHHE C TIOHATUEM IIPOU3BOJAHOM.
N3ydyenne u (opmynanpoBaHUE €€ MEXaHWYECKOr0 M TE€OMETPUYECKOTrO
CMBICIAa, M3YyYEHUE QJIrOpPUTMa BBIUMCIICHHS IPOM3BOJHON Ha NpuUMeEpe

BBIYHMCIICHUS] MTHOBEHHOW CKOPOCTH M YIJIOBOTO  Kod(dduimenra
KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 00I1IeM BHIE.

VYcBoenne mpaBuin  auddepeHunpoBaHus, TaONMMIBI  TPOM3BOJIHBIX
AIIEMEHTapHbIX  (QYHKIUN, TNpuMeHeHue il  AUQPepeHInpOBaHUS
(GyHKLUH, COCTaBICHUs YpaBHEHHs KacaTelbHO.

N3ydyeHnue TeopeM O CBS3M CBOWCTB (YHKIMH U TPOU3BOAHOM,

dopmynupoBka ux. [IpoBeaeHne ¢ MOMOIIBIO TPOU3BOAHOM HUCCIIEIOBAHUS
byHKIMA, 3a7aHHONU (POPMYITOi.

YcTaHOBIIEHUE CBA3M CBOMCTB (DYHKIIMH U TPOU3BOIHOM 110 UX IpadrKaMm.
[IpuMeHeHre MPOU3BOJHOM IS PEIICHUS 3a7]a4 Ha HaX 0K JICHHE
HanOOJIBIIEr0, HAMMEHBIIETO 3HAYCHHSI U Ha HAXO0XKIEHUE SIKCTPEMyMa

IlepBooOpa3nas
W HHTerpaJ

O3HakoOMJIEHHE C TIOHATHEM HHTETpajia U IePBOOOPA3HOM.

W3ydeHue mpaBuiia BBIUUCICHHS MEPBOOOpa3HON U Teopembl HbproToHa—
JletiOHuA.

Pemmenne 3aa4 Ha CBSI3b IEpBOOOPA3HON U €€ POU3BOIHOMN, BEIYUCIICHUE
nepBoOOpa3HON ISl JAHHOU (PYHKITHH.

Pemmenne 3aa4 Ha mpuMEHEHNE UHTErpaia Uik BEIUUCICHUS (PU3NIECKIX




BEJIMYMH U IUIOIIANIEH.

CreneHnble,
NOKAa3aTeJIbHbIe,
Jorapupmuueck
He
TPUTOHOMETPHYe
cKkue PYHKIHH.
Oo0paTtHble
TPUTOHOMETPHYe
cKkHe pyHKIuHn

Brruucnenue 3HaueHui PyHKITUN 110 3HAYCHHUIO apTyMEHTAa.

OnpezneneHre NMOJOXKEHUSI TOYKH Ha rpaduke MO ee KOOpAWHATaM M
Hao00pOT.

Hcnonb3oBanue CBOMCTB (DYHKIUH Ui CpaBHEHHs 3HAYCHUH CTENeHEH U
JorapuMoB.

[TocTpoeHne rpaIKOB CTETIEHHBIX U JOTapUPMHUYECKIX QYHKINH.
Pemenne nokazaTenpHbIX W JIOrapu(PMUUYECKUX YPaBHEHMH U HEPaBEHCTB
10 U3BECTHBIM AJITOPUTMAaM.

O3HaKoOMJIEHHE C TIOHATHEM HENPEPbIBHON MEPUOJUUECKON QyHKINH,
(dbopmynupoBaHuE CBOICTB CHHYCA U KOCHHYCA, TOCTPOCHHUE UX TPaPUKOB.
O3HakoMJIEHHE C TIOHATHEM FapMOHMYECKHMX KOJeOaHUM M ImpUMepaMu
TrapMOHUYECKHUX KOJeOaHMi /Uil ONMCAHMS MPOLECCOB B (PU3MKE U JAPYTUX
o0acTsaX 3HaHUS.

O3HaKOMJICHHE C MIOHATUEM PA3PHIBHON MEPUOANYECKON QPYHKIINH,
(dbopMynupoBaHUE CBOICTB TaHI€HCA U KOTAHT'€HCA, TIOCTPOEHHUE UX

rpaguKoB.

[Ipumenenne  cBOMCTB  (YHKIMH A8 CpaBHEHHUsS  3HAYEHUI
TPUTOHOMETPUYECKMX  (YHKIMH,  pEHICHUS  TPUTOHOMETPHUYECKUX
YpaBHEHUH.

[Toctpoerne rpadukoB OOpaTHBIX TPUTOHOMETPUYECKUX (DYHKIHMNA |
oIpeJieJIeHUe 1o rparKaM X CBOICTB.
Brimonnenue npeodpa3zoBaHus rpaguKoB

YPABHEHUSA U HEPABEHCTBA

YpaBHeHnus u
CHCTEMBI
YPaBHEeHU
HepaBencrsa u
CHCTEMBI
HEPaBEHCTB ¢
ABYMsIIIepeMeHH
bIMH

O3HakOMJIEHHE C MPOCTEUIIMMHU CBEJCHUSIMU O KOPHSX alredpanvyecKux
YPaBHEHUH, IOHATUAMHU UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPaBHEHUM.
N3yuenne TeopuM paBHOCWIBHOCTH YpPAaBHEHUMM U €€ IPUMEHEHUS.
IloBrOpeHHre 3amucu pelIeHUs CTaHJApPTHBIX YPAaBHEHWM, IIPUEMOB
npeoOpa3oBaHus ypaBHEHUH JIUIsl CBEIEHUS K CTaHAaPTHOMY YPaBHEHHUIO.
Pemenne  palMOHANbBHBIX,  UPPALMOHAIBHBIX,  I[OKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUU U CHCTEM.

Hcnonb3oBaHue CBOWCTB U IpaMKOB (PYHKIUI A pELIeHUs YpaBHEHHM.
IToBTOpEHNE OCHOBHBIX IIPUEMOB PELICHUS CUCTEM.

Pemenue ypaBHEHHIl ¢ NpUMEHEHHEM BCEX MPHUEMOB (Pa3JIOKEHHUs Ha
MHO’KUTEIH, BBEJACHHUSI HOBBIX HEM3BECTHBIX, IOJICTAHOBKH, IpaduyecKoro
METO/1a).

Pemenue cuctemM ypaBHEHHUH ¢ IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakomiieHHMEe ¢ OOIMMH BONPOCAMU  DPELIEHHS HEPaBEHCTB U
MCIIOJIb30BaHNE CBOMCTB U IpaMKoB (PYHKLINN IPU PEIIEHUN HEPABEHCTB.
PemeHre HepaBeHCTB M CUCTEM HEPABEHCTB C NPUMEHEHHMEM DPAa3IMYHBIX
Croco0oB.

IIpuMeHeHHEe MaTeMaTU4EeCKUX METONOB Il PEUICHUSA COACPKaTEIbHBIX
3aJa4 M3 pa3jMyYHbIX 00jacTel Hayku M HpakTHKU. WHTeprpeTnpoBaHue
PE3YyIbTATOB C YYETOM PEaIbHbIX OIPAaHUYEHUM.

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHoBHBIC
INOHATHUSA
KOMOMHATOPUKH

W3ydyenue mnpaBuia KOMOWHATOPUKM M MPUMEHEHHE TMPU pPELIeHUU
KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3a/lad METOJIOM Iepedopa U IO MpaBUIly
YMHOXEHHUS.




O3HakOMJICHHE C  TOHSATHUSMU  KOMOWHATOPHKH:  pa3MEIICHHUSIMH,
COUYCTaHUSIMHU, [TIepecTaHOBKaMU U GOpMyJIaMu JJI UX BHIYUCIICHUS.
OObsicHeHHe W TpUMEHEHHE (HOPMYI JIsl BBIUYMCIICHUS Pa3MEIICHUN,
MEePECTAaHOBOK U COUETAHUH MPU PELICHUH 3a/1ad.

Osnakomiienne ¢ Ounomom Hetotona u TpeyronbHukom Ilackass.

Pemmenne mpakTH4ecKuxX 3a7a4 C UCIIOJIb30BAHUEM MOHSITHIA U MPaBUI
KOMOWHATOPUKHU.

DJIeMeHThI WN3yuenue  KIaCCUYECKOTO  ONPENEICHUS  BEPOATHOCTH,  CBOMCTB
TeOpUuM BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
BEPOATHOCTEM PaccmoTpenue npuMepoB BBIUKMCIIEHUSI BEPOATHOCTEN. Perienne
3aJ]ad Ha BBIUMCIIEHUE BEPOATHOCTEH COOBITUH.
IpencraBnenne | O3HAKOMIIGHWE C  INPEACTABICHUEM  YHCIOBBIX  JaHHBIX M HX
JAHHBIX(TA0JMI | XapPAKTEPUCTHKAMH.
bl, IHarpamMmpl, | Penienue npakTuyecKkux 3a7a4 Ha 00paOOTKY YMCIOBBIX JAHHBIX,
rpaguxu) BBIYMCIICHUE UX XapaKTECPUCTUK
I'EOMETPUA
IIpsimble n @opMyJIMpOBKa M TNPUBEACHHUE JIOKA3ATEJIBCTB IIPU3HAKOB B3aMMHOIO
ILIOCKOCTH B pacrosokeHus: NpsMBIX M IUIOCKOCTEH. Pacmo3HaBaHue Ha ueprexax u
NPOCTPAHCTBE MOJEJIAX pa3IUYHBIX CIy4acB B3aMMHOIO pAaclOJIOXKEHUS NPSAMbBIX H
IJIOCKOCTEM, apryMEHTHpPOBaHHE CBOUX cyxzacHud. dopmynupoBaHue
OINpECIICHUH, IPU3HAKOB U CBOMCTB NApPAJIJICIIBHBIX U NEPIEHAUKYIISPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.
BrinonHeHne NoCTpOeHUs YII0B MEXy IPAMBIMU, IPSIMOM U IJIOCKOCTBIO,
MEXY IUIOCKOCTSMM 110 OIIMCAHUIO U PACIIO3HABAHKUE UX HA MOJEIAX.
IIpuMeHeHre IPU3HAKOB U CBOMCTB PACIOJIOKEHUS NPAMBIX U IIOCKOCTEN
IIPU PEIICHUH 3a/1a4.
N300paxkeHre Ha pUCYHKAaX M  KOHCTPYUpOBAaHME Ha  MOJEIAX
MEPIEHAUKYJISIPOB M HAKIOHHBIX K IUIOCKOCTH, TNPSAMBIX, HNapaJlIeIbHBIX
IUIOCKOCTEH, yIJIOB MEXJIy MpsSIMOM M TIJIOCKOCTbIO M OOOCHOBaHHE
ITOCTPOECHUS.
Pemenne 3amay Ha BBIYMCIIEHUE T€OMETPUYECKUX BeINYMH. ONMchIBaHHUE
PacCTOSIHUSL OT TOYKHM JO IIIOCKOCTH, OT HPSIMOM 10 ITOCKOCTH, MEKIY
IUIOCKOCTSIMH, ~ MEXJIy  CKpEIIMBAIOIIMMHCI  IPSIMBIMH, MEXIY
IIPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.
dopmynupoBaHue u JIOKa3bIBaHUE OCHOBHBIX TEOPEM 0
paccTosSHUAX(TEOpEM CYyIIECTBOBaHMsI, CBONCTBA).
N3o00pakeHne Ha yepTekax U MOJIEISX PACCTOSIHUS U 0OOCHOBaHUE
CBOMX CyxaeHud. OrmpeneneHue W BBIYMCIEHUE pAcCTOSHUNM B
npoctpanctse. [Ipumenenre GopMy U TeopeM MIIaHUMETPHUH JUIsl pEeLIeHUS
3az1ay.
O3HakoMJIeHME ¢ TOHATHEM NApPAIIEIBHOTO IPOCKTUPOBAHUSA U
erocsorcTBamMu. POpMyIUPOBAaHUE TEOPEMBI O IIIOLIAAU OPTOTOHAIBHOU
MIPOEKIIMN MHOTOYTOJIbHUKA.
[TpumeHeHue Teopun A1 000CHOBAHUS MOCTPOECHUI U BEIYUCICHHHA.
ApryMeHTHpOBaHUE CBOUX CYKJACHUW O B3AUMHOM PaCIOI0KEHUN
MIPOCTPAHCTBEHHBIX QUTYP.
Mmuororpannuku | Onucanue u XapaKTEepUCTHKA pa3IUYHbIX BUJIOB

MHOT'OTPaHHUKOB,IICPECUNUCICHUEC X DJICMCHTOB U CBOMCTB.
I/I306pa)KCHI/IC MHOT'OT'PpaHHUKOB u BBITTOJIHCHUC MMOCTPOCHUA Ha




N300paKeHUSIX U MOJIEJIIX MHOTOTPAaHHHUKOB.

BelunciieHye IMHEWHBIX 3JIEMEHTOB U YIVIOB B IIPOCTPAHCTBEHHBIX
KOH(pUrypauusx, apryMeHTUPOBAaHUE CBOUX CYXKACHUH.

XapakTepHucTUKa U U300paK€HUE CEUEHUSs], Pa3BEPTKU MHOI'OIPaHHUKOB,
BBIUMCJICHUE IJIOLIA/IeH TOBEPXHOCTEH.

[Toctpoenne  mpocTedmux  cedyeHWd  Ky0a, MOpPHU3MBI, HPAMHIBL
[TpumeHeHue GpakToB U CBEIEHUH U3 IUIAHUMETPHH.

O3HakoMJICHHE C BHJIAMH CUMMETPHH B IPOCTPAHCTBE, (HOPMYyITHUpOBAHHE
ONpEICICHUN U CBOWCTB. XapaKTEPUCTHKAa CUMMETPUH TEIBPAILEHUSA U
MHOI'OTPaHHUKOB.

IIpuMeHeHne CBOMCTB CUMMETPHUU IIPU PELICHUH 3a1a4.

Hcnonp3oBaHne  NPUOOPETEHHBIX  3HAHUM I UCCIEJOBaHUS U
MOJIEJIMPOBaHUS HECIIOKHBIX 3a7ad.

N300paxeHre OCHOBHBIX MHOTOI'PaHHUKOB U BBIIIOJIHEHUE PUCYHKOBIIO
YCIIOBUSAM 3a7ad.

Tenan
MOBEPXHOCTH
BpallleHus

O3HakoMJIeHWE C BUJAMU TeJl BpalleHusd, (HOpMyIUpPOBAHUE UX
ONpeeICHUN U CBOMCTB.

@opMyJIMPOBAHUE TEOPEM O CEYEHUH IIAPa IIOCKOCTHIO U MJIOCKOCTH,
KacaTelIbHOHU K cdepe.

XapakTepHucTuKa 1 U300paKCHHUE TN BPAIICHUS, UX Pa3BEPTKH, CCUCHUSI.
Pemenue 3aga4 Ha MOCTPOEHUE CEUYECHUM, BBIYMCICHHUE JJIMH, PACCTOSHUM,
yriaoB, 1omaned. [lpoBegeHue  moOKa3aTeNbHBIX  PaCCyKICHUNIIPU
pEeLIECHNH 3a]1a4.

[IpruMeHeHrne CBOMCTB CUMMETPHUH TIPU PELICHUU 3a7a4 Ha Teja BpAllCHUs,
KOMOMHAIIUIO TEl.

N3o0pakeHrne OCHOBHBIX KPYTJIBIX TEJ W BBIMOJHEHUE PUCYHKA 110
YCJIOBUIO 33/J1a4U.

HN3mepenus B
reoMeTpuH

O3HakoMJIEHHE C IOHATUSMH IUIOIIAIU U 00beMa, aKCHOMaMHU

U CBOMCTBAMH.

Pemenue 3a1a4 Ha BRIYUCIIEHUE IUTOIAJEH MIOCKUX (QUTYDP C IPUMEHEHUEM
COOTBETCTBYIOIIUX (OpMYI U (HAKTOB U3 IIIAHUMETPHUU.

W3ydyeHne TeopeM O  BBIYUCIEHHH OOBEMOB  MPOCTPAHCTBEHHBIX
TeJI,pellIeHne 3a/1a4 Ha IPUMEHEeHUe (GOPMYJI BEIUMCIIEHUS 0OBEMOB.
W3yuenne ¢opmyn s BBIUMCICHHS  IUIOMIAJEH  MOBEpXHOCTEH
MHOTOTPaHHHUKOB U TEJ BPAIICHHUS.

O3HakoMJIEHHE C METOZI0M BBIYMCIICHUS TUIOIA/IN TOBEPXHOCTH Chephl.
Pemenue 3a1a4 Ha BBIUMCIIEHHE TJIOLIA/IEN TOBEPXHOCTU
IIPOCTPAHCTBEHHBIX TEJl.

Koopaunartsl n
BEKTOPbI

O3HakoMJIEHHE C NOHATHEM BeKTopa. M3ydueHue nekapTOBOW CHCTEMBI
KOOPJIHMHAT B IIPOCTPAHCTBE, HOCTPOEHUE MO 3aJaHHBIM KOOPJANHATAM TOYEK
U IUIOCKOCTEH, HAxXOXKJEHUE KOOpAMHAT ToueK. HaxoxkneHue ypaBHeHUN
OKPYXXHOCTH, c(depbl, IUIOCKOCTH. BblunciieHne paccTOSHUM MexXay
TOYKaAMH.

N3yueHnne cBOMCTB BEKTOPHBIX BEIWYMH, IIPABUJ PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MPABWI HAXOXKIACHUS KOOPAMHAT BEKTOpAa B
IIPOCTPAHCTBE, MPABUII JEHCTBHUI C BEKTOPaMH, 3aJaHHBIMA KOOpAUHATAMMU.
IIpuMeHeHne Teopyuy NpU PEILICHUH 3a1a4 Ha JEHCTBUSA C BEKTOPaMU.
N3yuenne CKaIApHOTO MPOU3BENECHHSI BEKTOPOB, BEKTOPHOIO YpPaBHEHMS
IpsIMOM M IUIOCKOCTH. lIprMeHeHne Teopuu nmpHu pelmieHuu 3a1ad Ha




JIEHCTBUSI C BEKTOPAaMU, KOOPJAUHATHBIN METOJ, IPUMEHEHHE

BEKTOPOB I BEIYMCIICHHSI BEJIMYHH YIJIOB U PACCTOSTHUM.
O3HakoMIIEHHE C 10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O B3AUMHOM
PaCIOI0KEHUH NIPSMBIX U IIJIOCKOCTEHN C HCIOJIb30BAHUEMBEKTOPOB.

YYEBHO-METOAUYECKOE
N MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUEIIPOI'PAMMbI
YYEBHOU JUCIIAITJIMHBI «<MATEMATHUKA»

OcBoenne mnporpamMMmbl y4eOHOM IUCLMIUIMHBI «MaremaTuka» IpenanojaraeT Haludyhe B
npodeccHOHaTBbHON 00pa30BaTeIbHON OpraHU3alMM, PeaIM3yIolell 00pa3oBaTEeIbHYI0 HMPOTrPaMMy
cpennero obmiero oOpaszoBanus B mpenenax ocBoeHus OIl CIIO na 6a3e OCHOBHOro 0O0IIEeTO
oOpa3oBaHus, y4eOHOr0 KaOWHETa, B KOTOPOM HMMEETCS BO3MOKHOCTH OOCCIICUUTH O0yUYaIONTUMCS
cBOOOHBIN TocTym B IHTEpHET BO BpeMs y4eOHOTro 3aHATHS U MepHOJ] BHEYUeOHON e TeIbHOCTH.

[Tomemienue KabuHeTa  JOJDKHO YJIOBJIETBOPSTh TpeOOBaHUAM CanurtapHo-
snuaeMuoiorndeckux mnpaBwin W HopmatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIICHO
TUIOBBIM  O0OpYJOBaHMEM, YKa3aHHbBIM B  HACTOSIIMX  TpeOOBaHUSAX, B TOM  4YHCIE
CTEIUAIM3UPOBAHHON yu4eOHOM MeOETbIo M cpeicTBaMH 00yUEHHsI, JOCTATOYHBIMU JIJISl BBIIOJTHEHHUS
TpeOOBaHUI K YPOBHIO OJTOTOBKH O0yYarOIUXCS.

B kaOuHere IOMKHO OBITH MYJIBTHMEIUHHOE OOOpPYHOBAaHUE, IOCPEICTBOM KOTOPOTO
YYaCTHHKHM 00pa30BaTeNIbHOTO Ipoliecca MOTYT MIpPOCMAaTpUBaTh BU3YallbHYIO HH(OpPMAIHIO II0
MaTeMaTHKe, CO37aBaTh NPE3CHTAIMH, BUIEOMATEPUAIIbI, HHBIEC TOKYMEHTHI.

B cocraB yueOHO-METOAMUYECKOIO U MaTepUalbHO-TEXHUYECKOI0 O0ecreYeHus: MpOrpaMMBl
y49eOHOW TUCIUTUTHHEI «MaTeMaTHKa) BXOIAT:

* MHOTO()YHKIIMOHAJIbHBIA KOMILJIEKC IPEo1aBaTels;
HarjgsgHple  1mocoOus (KOMIUIEKThl Y4eOHBIX TaOnMll, IJIaKaToOB, IOPTPETOB
BBIJIAIOIINXCS YUEHBIX-MaTEMaTUKOB U JIp.);
* MH(}OPMALIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;
HKPaHHO-3BYKOBBIE MIOCOOUS;
KOMIUIEKT TEXHMYECKOW JOKYMEHTAallMM, B TOM 4YHCIE [acnopTa Ha CpeJcTBa
00y4eHHsI, ”HCTPYKIIMH TI0 UX MCIIOJIb30BAaHHIO U TEXHUKE 0€301TacHOCTH;
* OoubIMoTeYHbIN POoHI.

B OuGnuoteunslii (QoHA BXOAAT YUEOHHUKH, Y4EOHO-METOAMYECKHE KOMIUIEKTHI
(YMK), obecnieurBaronue 0CBOCHIUE Y4eOHON MUCIUILTMHBI «MaTemMaTHka», peKOMEHI0BaHHbIE WITH
JIONYIIEHHbIE JJIsl HUCHOJb30BaHUS B NPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3aLUsX,
peann3yonmx 00pa3oBaTeIbHYIO POTrpaMMy CPEIHEro 00mero oopa3oBaHus B Ipe/esiaX OCBOCHUS
OII CIIO Ha 6a3e OCHOBHOTO 00111ero 00pa3oBaHuUs.

bubmmoteunsrii poHA MOKET OBITH JOMOTHEH SHIMKIIONECINSIMH, CIIPABOYHIUKAMH, HAYIHOM,
HAYYHO-TIONYJISIPHON U IpYTOil TUTEpaTypoil o MaTeMaTuKe.

B mporecce ocBoeHUs MporpaMMbl y4eOHOH AUCHUIUIMHBI «MaTeMaTuka» CTYIEeHTHl JOJKHBI
MOJYYUTh BO3MOXKHOCTH JIOCTyNa K DJIEKTPOHHBIM y4YeOHBIM MaTepuaiaM 10 MaTeMaTHKe,
MMEIOIINMCS B CBOOOAHOM J10cTyIe B ceTH VHTepHET (3JIeKTpOHHBIM KHUTAM, IPaKTUKyMaM, TeCTaM,
Marepuanam EI'D u np.

*

*

*

*

Peanuzanus nporpammsbl yueOHOW TUCIUIUIMHBI IPEATNIONATraeT HaTMYhe yueOHOro kabuHera
Ne140 «KaOunHer MaTeMaTUKN», «KaOnHeT aBTOMAaTH3MPOBAHHBIE CHCTEMbI YIIPABJICHUSA H
CBA3bY», JlabopaTopus 3JIeKTPOTEXHUKH, JJTeKTPOHUKH, CBSI3U U NOKAPHOH 0€30I1aCHOCTH
3JIEKTPOYCTAHOBOK



Ilepeuensb ocHo8HO20 060PYO0BAHUAL:
Croun mpenogasatens - 1 mir.
Cryn npenogaBatens - 1 mr.
CroJibl yueHH4ecKkue - 15 mr.
Crynbs yuennueckue - 30 mir.
Crennax 1 XpaHEeHUsI TOKYMEHTOB - 1 mT.
IlepconanbHbli KOMIBIOTED - 1 1IT.
MHorodyHKITMOHAJIBHOE TIeYaTaroliee yCTPOMUCTBO - 1 mmT.
WHTepakTUBHBINA TPOrpaMMHO-aIIIAPATHBIN KOMIUIEKC IO IPEAMETHOM o0sacTy - 1 mT.
[IpoekTtop - 1 mit.
HaGopb! 1m1akaToB 1Mo AUCHUILIHHE - 3 KOMITJICKTa
KomMruiekT yueOHO-MEeTOAMYECKUX MaTepUalIoB JJis 00y4aroluXcsl U pernogasarens - 1 mir.

Ilepeuenv npocpammnozo obecneyerus:
Kaspersky Endpoint Security s 6usneca — Cranaaptheiid Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence
Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB 11.0.08
7-Zip 9.20
Microsoft Office I[Ipodeccnonanphsiii moc 2007

Bbubanorexa, YNTANBHBIN 3271 ¢ BBIX0A0M B ceTh HTepHeT - «YueOHas ayuTopus 1Jis
IIPOBEICHUS 3aHATUI U KOHCYIbTauui. [Tomemenue st caMoCTOSATENbHON pabOThI 00y4arOIUXCs

Ilepeuenv ocno6H020 060pYO0BaAHUAL:

Cron-104 wr.

Cryn — 104 mr.

Komnbrorep Pentium DCE5700\DDR2 RWLG c¢ BbixoioM B ceTh «HTepHET», KJIaBUATYPa, MBIIIb
— 25 mT.

Komnbrorepnslii cToa — 23 1mrT.

Kadenpa — 1 mr.

Posinp — 1 .

Hlkad — 1.

BricTaBOuHBIM cTemIax — 8 MIT.

Tenesuzop — 1 mT.

Ilepeuens npozpammmnozo obecnevenus:

1C:IIpennpusitue 8.2 (8.2.18.61) yueOHas

Adobe Photoshop CS3

Adobe Dreamweaver CS3

CorelDRAW Graphics Suite X3

Omneparmonnas cuctema Microsoft Windows Vista Business Russian
Nero 8

OnepannonHas cucreMa «Anbt O0pa3oBaHue»

Kaspersky Endpoint Security ams 6uszneca — Crangaptasiii Russian Edition. 1500-2499 Node 1
year Educational Renewal Licence



Aynutopusi Ne 607 AKTOBBI 3aJ1 - «YueOHast ayAUTOPUs IS IPOBECHUS 3aHATHH 1
KOHCYJIbTAIIUH

Ilepeuensb ocHo8HO20 060PYO0BAHUSL.

Crynbs - 138 m.

Ckambs yueHnueckas - 1 mr.

Croan 151 ipenogaBaresis - 2 mrT.

Cryn nns npenojgasarens - 1 mrT.

[TpoeknnoHHBIHN SKkpaH - 1 mrT.

HoytOyx — 1 .

Konouku — 4 mir.

Kadenpa — 1 mr.

Ilepeuens npoecpammnozo obecnevenus:

Kaspersky Endpoint Security mis 6usneca — Crapmaptaeiii Russian Edition. 1500- 2499 Node 1
year Educational Renewal License

Omnepanuonnas cucrema Microsoft Windows 10

Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Tpodeccronanbusbii itoc 2007

Aynutopusi Ne 208 - [lomerieHnue 1Jisi CAMOCTOSAITEILHOM PadoThI 00y4aIOLIUXCS

Ilepeuensb ocnogno20 060py006anusL:

[Tapter yuennueckue - 20 mir.

Cryn ygaeHndeckuit - 33 mr.

Cron 15 mpenogaBaresis - 1 mrT.

Cryn nns nmpenonasarens - 1 mr.

Jlocka MapkepHasi/menoBasi — 2 IT.

Okpan Ha TpeHOore DRAPERDIPLOMAT 7 NTSCMW - 1 mr.

ITpoexTop Epson EMP-TW620 - 1 mir.

JlocTyn K JIoKalbHOW U rio0anbHOU cetu MHTEpHET

KommnbroTep ¢ BO3MOXKHOCTBIO MOJKITIOUEHUs K ceTH «HTepHeT» u obecriedeHneM 10cTyma B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHu3aiuu: 13
8100/8Ghb/SSD480GB/uHDG630/ KB/M — 12 .

Y4eOHo-MeToinYecKas JOKYMEHTALHs

JnmakTuueckui Marepual

Y4eOHo-HarIgIHbIe TOCOOUSI

Ilepeuenv npoepammnozo obecneyenus:

OnepanuonHas cucreMa «Anbt OOpa3oBaHue»

Kaspersky Endpoint Security myis 6usneca — Cranaaptabiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB 11.0.08
7-Zip 9.20

9. PEKOMEHAYEMAS JINTEPATYPA

OcHnognas numepamypa:
- neyammvle:



1. Maremaruka: anrebpa ¥ Hadala MaTEMAaTHYECKOrO aHaimM3a, TreoMmeTpus. Anrebpa ¥ Hadama
MatemaTtmdeckoro aHammza. 10-11 xmaccer @ y4eOHHMK i o0mmeoOpa3oBaTelbHBIX MIKON @ 0a30BBIA U
yrinyonennsiii ypoBuu / [LLILA. AnmumoB u ap.]. 4-e uza. - Mocksa : IIpocBemenne, 2017. - 463 c. : wun.
(®roC) ISBN 978-5-09-045929-7 (30 3k3.)

2. Maremaruka: anreOpa M Hayaja MaTEMAaTHYECKOTO aHalu3a, reoMerpus. Anrebpa M Havdaia
MaTeMaThueckoro anammsza. 10-11 xmaccel : yueOHMK Ui oOmieoOpas3oBaT. opraHu3aluii : 0a3oBBIA U
yrayonenssiid yposau / [ILLA. Amumos u ap.]. 5-e uza. - Mocksa : [IpocBemenne, 2018. - 463 c. : wi., Ta01.
(®roC) ISBN 978-5-09-055083-3 (50 5k3.)

3. Maremaruka: anrebpa 1 Hauajga MAaTEMATHYECKOTo aHanu3a, reomerpus. [eomerpust. 10-11 knaccsl :
Y4IeOHUK U 0011e00pa30BaTENbHBIX OpraHu3anuii : 0a30BbI u yriayonénnsni yposau / [JI.C. ArtanacaH [u
ap.]. 4-e m3n. - Mockaa : Ilpoceemenne, 2017. - 255 c. : mi..(30 2K3.)

4. Maremaruka: anrebpa ¥ Hayajga MaTeMaTHYECKOrO aHanu3a, reoMeTpus. I'eomerpust. 10-11 kmaccsl :
y4eOHHMK Jytst 0011e00pa3oBaT. opranusanuii : 0a3oBbiil U yriryonéuusiii yposau / [JI.C. AtanacsiH u 1p.]. 5-¢
u3n. Mocksa : [Ipoceemenne, 2018. - 255 ¢. : wr. . (40 5k3.)

5. Maremaruka: anrebpa ¥ Havajia MaTeMaTHIECKOTO aHauu3a, reomerpust. ['eomerpust. 10-11 kmaccsr :
Y4eOHUK [Tl 00IIe00pa3oBaTeNbHBIX OpraHn3anuii : 06a30BbIid U yrayonénusid ypoBau / [JI.C. AtaHacsH u
np.]. 7-e 3., nepepab. u gom. - Mocksa : IIpocsemenne, 2019. - 287 ¢..(86 3k3.)

6. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYECKOTO aHajim3a, reoMmeTpus. Anrebpa W Hauaja
MaTemMaTmdeckoro aHamuza. 10 kjmacc : y4eOHWK aisi o0meoOpa3oBaTeNbHBIX OpTaHW3aluil : 0a30BBIA U
yriyOnénnbiit yposru / [FO.M. Konsirun u ap.]. 7-e uzn. Mocksa : [Ipocsemmenue, 2019. 384 c.. (44 3k3.)

7. Maremaruka: anrebpa W HaJala MaTeMaTHYeCKOTO aHaimW3a, reomeTpus. Anrebpa W Hauaia
MaTemMaThdeckoro aHanmm3a. 10 kmacc : y4eOHWK it 00meo0pa3oBaTENbHBIX OpraHM3anuil : 0a30BBIA H
yriry6oaennsiii yposau / FO. M. Konsirun, M. B. Tkauesa, H. E. ®enoposa, M. U. [llabyaun. 9-e uza. Mocksa
: IIpoceemennue, 2021. 384 c.. (60k3.)

8. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYECKOTO aHajim3a, reomeTpus. AnreOpa W Hayaia
MaTeMaTHYecKoro aHanmu3a. 11 kmacc : y4eOHHMK aisi oOmieoOpa3oBaTeNbHBIX OpraHW3aluii : 0a30BBIA W
yriay6aénnbiii yposau / [FO.M. Komsrun u ap.]. 7-e u3a. Mocksa : Ilpocsemenue, 2019. 383 c.. (44 9k3.)

Hononnumenvras aumepamypa:

1. baBpun, U. 1. Marematuka : yueOHUK W NMPAKTUKYM JIJIsi CPEIHETO MPodhecCHOHATBLHOTO
obpazoBanus / U. Y. baBpun. — 2-e u3z., nepepad. u gon. — Mocksa : U3natenscto FOpaiit, 2020.
— 616 c. — (IIpodeccuonanbHoe obOpazoBanme). — ISBN 978-5-534-13068-3. — Tekcr
anektponHsii // DBC Opaiir [caiit]. — URL: https://urait.ru/bcode/449045

2. BeuromoB, E. M. Maremaruka: JIOTHKa, TEOpUS MHOXECTB M KOMOWHATOpPUKA : y4eOHOE
nocobue s cpeaHero npodeccruonanbHoro oopazosanus / E. M. Beutomos, JI. B. Illupokos. — 2-¢

3. — Mocksa : M3narensctBo FOpaiit, 2020. — 243 ¢. — (IlpodeccuonansHoe oOpa3oBaHue).
— ISBN 978-5-534-06616-6. — Tekct : osnektponHbii / OBbC IOpaiir [caiitr]. — URL:
https://urait.ru/bcode/454951 (nara ooparmenus: 28.08.2020).

3. HopodeeBa, A. B. Maremarnka : y4eOHUK Ui CpPEOHETO MPOPECCHOHATHLHOTO

obpazoBanus / A. B. JlopodeeBa. — 3-e uzn., nepepad. u non. — Mocksa : U3narenscto IOpaiir,
2020. — 400 c. — (Ilpodeccnonanproe obpazosanue). — ISBN 978-5-534-03697-8. — Tekcr :
anektponHsii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449047 (mata oOpamieHus:
28.08.2020).

4. JlopodeeBa, A. B. Maremaruka. COOpHUK 3agay : y4eOHO-TIpaKTHUECKOoe Iocodue ams
cpennero npodeccronansHoro odpasosanus / A. B. JlopodeeBa. — 2-e u3a. — Mocksa :



https://urait.ru/bcode/449045
https://urait.ru/bcode/454951
https://urait.ru/bcode/449047

WznarensctBo KOpaiit, 2020. — 176 ¢. — (IIpodeccuonanproe odpazosanue). — ISBN 978-5-534-
08796-3. — Tekcr : anextponusii // DBC ¥Opaiir [caiit]. — URL:https://urait.ru/bcode/449051
5. Illumaues, B. C. MaremaTtuka : y4eOHUK M MPAKTUKYM IS CPEAHETO MPOPECCHOHATHHOTO

obpazoBanus / B. C. lllunaueB ; mox pemakiuerd A. H. TuxonoBa. — 8- uzn., mepepad. u mom. —
Mocksa : UznatenbcrBo FOpaiit, 2020. — 447 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-13405-6. — Tekcr : omextponneii //  OBC  IOpaiir [caiir]. —URL:

https://urait.ru/bcode/459024

DneKkmpoHHO-CHpPagoyHble CUCTEMDbI:

1. DnexTpoHHO-OMONMOTEYHAss cucteMa «YHUBEpCcUTETCKass Oubnmoreka oHyaiiH» — 0asza
JaHHBIX y4eOHOM, y4yeOHO-METOIWYECKOM W HAyYyHOW JIUTEpaTypbl MO OCHOBHBIM H3y4aeMbIM
mucuumummHam - http://www.biblioclub.ru

2. DOnektpoHHO-OMOmuoreyHas cucrema «tOpaiiT»: komnekiust  «JlereHnapHble  KHUTH
n xomnekuuss CIIO — snekTpoHHBIE BepcuM y4eOHOW U y4eOHO-METOAMYECKON IUTEpaTyphl -
www.biblio-online.ru

3. Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU — snekTpoHHBIE BEpCUU POCCUHCKUX
HAy4HO-TEXHHYECKUX )KypHasoB -_http://elibrary.ru

4. TocynapctBenHas nHpopmannonHas cucrema «HarmonanpHas 35eKTpoHHAs OMOIUOTEKa
— (OHJII PIEKTPOHHBIX BEPCHIl MEUYaTHBIX HM3IAAHU, DJIEKTPOHHBIX PECYPCOB, MYIbTUMEIHINHBIX
W3IaHuM U JIp. - https://H30.pd

5. DOmnektponHas Oubnuoreka TI'Y — 0a3a HaHHBIX Hay4dyHBIX TPYAOB MpENoaBaTeNei-
https://elibrary.tsutmb.ru

Cpeocmea KoMMyHUKayuu 015 RPo8edeHUsl OHLANH- U OpIalH YPOKO8
J{HEeBHUK.pY
Bxonrakre
Zoom
WhatsApp
Skype

¥ % %k X %

Obpa3zosamenvHvle niamgopmol 051 NPOGeOeHUsl OHIAH- U ODAAUH 3AHAMULL
JIHeBHUK.pY
POII
Pemy EI'D
Sxiace
infourok.ru
interneturok.ru
OCOBEHHOCTHU OPTAHU3AIMU OGPA3OBATEJIBHOI'O IMPOLECCA J1JIs1
NHBAJINI0B U JINL] C OT'PAHUYEHHBIMHU BO3MOXHOCTSAMMU 310POBbSI

I T I

OOyueHne UHBAIM/IOB U JIUL C OTPAaHUYEHHBIMH BO3MOKHOCTSAIMH 37I0POBbSI OCYIIECTBISCTCAB
COOTBETCTBHH C:

- TIOpSIKOM OpTaHW3allM ¥ OCYIIECTBICHUS 00pa30BaTENbHON AEATENBHOCTH TI0
o0Opa3oBaTeNbHBIM  IpOrpaMMaM  cpefaHero  npodeccuoHanbHOoro  obpasoBanust  (IIpukas
MunncrepcTBa oOpazoBanus 1 Hayku PO ot 14.06.2013 Ned64);

- METOJUYECKUMH PEKOMEHJIAIMSAMH 0 OpraHM3aluu 00pa30BaTEeNIbHOrO Ipolecca s
0o0y4eHHsT WHBAIWIOB W JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI B 0Opa3oBaTEIbHBIX
OpraHu3alMsIX BHICIIET0 0Opa30BaHUs, B TOM YHCJE OCHAIEHHOCTH 00pa3oBaTEeIbHOIO Mpoliecca


https://urait.ru/bcode/449051
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http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://elibrary.ru/
https://elibrary.tsutmb.ru/

(yrBepxkaenst 08.04.2014 r. Ne AK-44/058H);
- TpeOOBaHUSMHU K OpPraHM3allMK 00pa30BaTEIBHOIO Mporecca A 00ydeHUs WHBAIHUIOB U
JUIl C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI B TPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
OpraHu3alysIX, B TOM YHCJIEe OCHAIICHHOCTH 00pa3oBaTesbHOrO nponecca (yrBepxkaensl 26.12.2013
Ne 06-24128H).
- METOJMYECKUMH PEKOMEHIAIMSAMH 110 peau3ali 00pa3oBaTeIbHBIX POrPAaMM CPEAHETO
npodeccroHaIbHOr0 00pa3oBaHusl M NPO(ECCHOHATHHOTO OOYYEHUS JHI C WHBAIMAHOCTBIO U
OTpaHUYEHHBIMH BO3MOXHOCTSIMH  3JI0pOBbSI C TNPUMEHEHHEM JJEKTPOHHOTO OOY4YeHUs U

JTUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TeXHONIOTUM (YTBepkIeHbl [Ipukazom Munnpocseuenus: Poccun
10.04.2020r. Ne 05-398).



JIMCT BHECEHUS N3MEHEHUM

B pabouyto nporpammy no aucumminae OVYJ.09 «MartemaTuka» MO CHEUUATBHOCTH
«20.02.04 IMoxxapHast 6€30MMacCHOCThY, YTBEPKACHHYIO Ha 3acelaHu Kadeapbl OCHOB BOCHHOM
ciyx0b1 17 HOs1Opst 2023 roma, mpoTokoi Ne5.
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