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1 Crpykrypa mnporpaMmMmbl 0011€00pa30BaTe/JbHON  Y4eOHOH  AUCHUTIMHBI

MarteMaTuka

1.1 lMosicHuTENABLHASA 3aIMUCKA

[TporpamMma o6mieobpazoBaTenbHON y4eOHOM qucnuIinHa MaTemaruka, mpeqHa3HadeHa
JUTSE M3yYeHUsT MaTeMaTHUKA B MPOQPECCHOHANBHBIX 00pa3oBarenbHbIX opranmzanusx CIIO,
peau3yronmux 00pa30BaTeIbHYI0 NpOrpaMMy CpeaHero oOmiero oOpa3oBaHHS B Ipeaenax
OCBOCHHSI OCHOBHOMH NpodeccuoHaibHON o0pazoBaTenbHoi porpammbl CITO (OITOIT CITO) Ha
0a3e OCHOBHOI'O O0IIIEro 00pa30BaHuUsI IIPH MOJTOTOBKE CICIIMAIMCTOB CPETHETO 3BCHA.

IIporpamma paspaborana Ha ocHoBe TpeOoBanmii @DI'OC cpemHero ooOmero
00pa3oBaHus, MPEABSIBIIEMBIX K CTPYKTYpE, COACPKAHUIO M PE3yJbTaTaM OCBOCHHS Y4eOHOMH
JMCIUTUTHHBI «MaTeMaThKay, B COOTBETCTBUH ¢ PEeKOMEHIAIMSIMH IO OpraHU3aIiy NOTYYCHHUS
cpeaHero obmiero oOpa3oBaHus B Mpeieiiax OCBOCHUsI 00pa30BaTelbHBIX MPOIPAMM CPEIIHETO
npo(ecCHOHATLHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHHUS C YYETOM
TpeOoBaHUil (pemepanbHBIX TOCYAapCTBEHHBIX OOpPa30BaTEIBHBIX CTAHAAPTOB W IOJyYaeMOM
npoeccud WIH CIEIUAIBLHOCTH CPEAHEro Mpo(ecCHOHAILHOTO 00pa3oBaHus (ITUCHMO
JlenaprameHTa roCylapCTBEHHOW MOJUTHKU B cdepe MOAroToBkH padouux kaapo u JI1O
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom TpebGoBaHuil mosjoxkeHus «O
pa3paboTke pabouyux mporpamMm 00IIe00pa30BaATENbHBIX YYEOHBIX JUCIHUIUIMH OCHOBHOM
npodeccHOHaNbHOM  00pa30BaTeNbHOM  MpPOTpaMMbl  CpeAHEro  MPodecCHOHATBEHOTO
00pa3oBaHU».

Copep:xanue nmporpaMMmbl « MaTeMaTHKay HAMPaBJICHO HA JOCTHIKEHHUE CIEAYIOLTIX
Leneu:

— obecrniedyeHne COPMUPOBAHHOCTH MPEICTABICHUH O COIUATBHBIX, KYIBTYPHBIX U
HCTOPUYECKHX (PaKTOPaxX CTAHOBJICHUSI MATEMATHKU;

— obecneyeHne  CPOPMHPOBAHHOCTH  JIOTHYECKOTO, AITOPUTMHUYECKOTO |
MaTEMaTHYECKOTO MBIIUICHHUS,

— obecniedyenne cHOPMHPOBAHHOCTH YMEHUH MPHUMEHSATH TOJyYEHHBIC 3HAHHS IIPH
pEIICHUH PA3JINIHBIX 3a/1aY;

— of0ecnieueHne CGHOPMUPOBAHHOCTH TPEACTABICHUH O MareMaThke Kak 4YacTH
00IIeYeI0BeYeCKON KYIbTYPhl, YHUBEPCATHLHOM S3bIKE HAYKH, IO3BOJISIONIEM OIKMCHIBATH U
W3y4YaTh PealbHbIC MTPOIIECCHI U SIBIICHUS.

B mporpammy BKIIIOYEHO COAepKaHUE, HAMpaBIIEHHOE Ha (OPMUPOBAHUE Y CTYJIEHTOB

KOMIIETEHIIMI, He0O0X0auMBIX i kKauecTBeHHOro ocBoeHuss OIIOIT CITO na 6a3e 0CHOBHOTO
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obmrero oOpa3oBaHMsI C MOJYYEHHUEM CpeaHero olmero oopa3oBaHus MPOrpaMMbl TTOATOTOBKH
crienanucToB cpennero 38eHa (IIICC3).

[TporpaMMa MOXET UCTIONIBL30BATLCS IPYTUMU MPO(dhecCHOHATLHBIME 00pa30BaTeIbHBIMH
OpraHu3alUsIMH, PEATH3YIOUIMMH 00pa30BaTENbHYIO MPOrpaMMy CPEIHEro 00IIero oopa3oBaHus

B mnpeaenax ocBoeHusi ocHoBHoW OIIOIT CIIO na 6a3e ocHOBHOro oOIIero ooOpa3oBaHUs

(TIITICC3).

1.2 OO6mas xapakTepucTHKa 0011e00pa3oBaTeIbHON y4eOHOH TUCHUTIIHHBI

MarteMaTuka

Matematuka sBisercsa (yHAaMEeHTaIbHOW 0O0IIe00pa30BaTeIbHON JUCIHUILUIMHOM CO
CIIOXKHBIIMMCS YCTOWYHMBBIM COJIEP)KAaHHEM U OOMMMH TpeOOBaHUSMU K MOJTOTOBKE
oOyyJarouuxcsi.

B pohecCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHH3aIusiX, peaTM3YIONUX
o0pa3oBaTeNbHYI0 MPOrpaMMy cpefaHero odmiero obpasoBanus B mpezenax ocBoeHus OITOIT
CIIO na ©0a3e ocHOBHOro o0miero oOpa3oBaHHs, W3YYCHHE MaTEeMaTUKH HMEET CBOU
0COOCHHOCTH B 3aBUCUMOCTH OT Mpoduiisi mpohecCHOHaTBLHOTO 00pa30BaHusl.

[Ipu ocBoenun crnenuanbHocTelt CIIO  coOmMMaTbHO-3KOHOMUYECKOTO  MPOQUIIS
MaTeMaTHKa u3yJaercs Oojee yrioyOlieHHO, Kak mpodmibHas y4deOHas JUCIMILIAHA,
YUUTHIBAIOIIasl Crneuru(uKy CHerUalbHOCTeH. OTO BBIpaXKAETCS B COACPKAHUM OOY4YECHUS,
KOJIMUECTBE 4YacOB, BBIJCISIEMBIX Ha HU3Y4YEHHE OTACIbHBIX TE€M MPOTpaMMbl, TIyOMHE HUX
OCBOCHUS CTYJCHTAMH, O0bEME W XapaKTepe MPAKTHUYSCKUX 3aHITHH, BUJAX BHEAYJAUTOPHOMN
CaMOCTOSITENTEHOW Pa0OTHI CTY/IEHTOB.

O0mue 1enu uW3y4eHHsT MaTeMAaTUKH TPAJUIMOHHO pealn3yloTCd B  YEThIpeX
HaPaBICHUSAX:

— obmee npeacTaBieHue 00 UAEsIX U METoJaX MaTeMaTHUKH;

— HHTEJUICKTYaJIbHOE Pa3BUTHE;

— OBJIaJICHHE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHHSIMU,

— BOCIIUTATENbHOE BO3/CHCTBHUE.

[Ipodpunmzanus 1enel MaTeMaTHdecKoro oOpa30BaHMUsI OTpPaXKaeTcs Ha BBIOOpe
MPHOPUTETOB B OpTraHHW3aIllMH yYeOHOW JedaTelbHOCTH oOydwarommxcsa. Jis commanbHO-
HKOHOMHYECKOTO Mpoduiiss mpodecCHOHATBHOTO O00pa3oBaHMsI BHIOOp IieJe cMelaercs B
MparMaTH4eCKOM HaIlpaBJICHUH, MIPEIyCMATPUBAIOIIEM YCHIIEHUE W PACIIMpPEHHE MPUKIAIHOTO
XapakTepa W3YYCHHs MAaTEMATHKH, TPEUMYIICCTBEHHOW OpHUEHTAIIMM HA aJITOPUTMHYCCKHIA

CTHJIb TTO3HABATCIbHOM JCATCIIBHOCTH.



N3yuenne matemMaTHKu Kak MpopUILHON 00111e00pa3oBaTeIbHON YUeOHOW AUCITUTUTHHBI,
YYHUTBIBAIOIICH crIeIM(UKY OCBaUBaeMbIX CTyneHTaMmHu crienraibHocTel CI1O, obecneunBaeTcs:

— BBIOOPOM Pa3IUYHBIX MTOJXOJIOB K BBE/IEHUIO OCHOBHBIX MOHSITHII;

— ¢dopMHpOBaHHEM CHCTEMBbI YUYeOHBIX 3alaHui, obOecrmeunBarouX 3PHEKTUBHOE
OCYIIECTBJICHUE BBIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

— oOoraiieHueM CHeKTpa CTWIeH y4eOHOW NesATeNIbHOCTH 3a CYeT COIJIACOBaHHS C
BEIYIIUMU JICATCIbHOCTHBIMH XapaKTEPUCTUKAMU BBIOpaHHOW crenuanbHOCTH. [IpodrbHas
COCTABJISAIONIAs OTPAXKAETCS B TPEOOBAHUSAX, K MOJrOTOBKE O0YYAIOIIUXCS B YACTH:

— oOmelt  cucTeMbl ~ 3HAHUW:  COJAEp)KaTelIbHbIE  MPUMEPHl  HCIOJIb30BAHUS
MaTeMaTUYECKUX UJIel U METOI0B B IPO(heCcCHOHAIBHOM e TEIbHOCTH;

— YMEHMH: pa3judue B ypOBHE TPEOOBAHUMN K CII0KHOCTU MPUMEHSIEMBIX aJITOPUTMOB;

— TMPaKTUYECKOTO  HUCIONB30BaHUSA  MPUOOPETEHHBIX  3HAHUH W YMEHHUH:
WHAUBUAYAIbHOTO Y4YEOHOTrO OMbITa B MOCTPOCHHH MAaTEMaTHYEeCKUX MOJIENEH, BBIMOIHEHUU
HCCJIEIOBATEIbCKUX MPOEKTOB.

TakuM o0Opaszom, peanuzaivs COACpKAHHS Y4EOHOH TUCIHILUIMHBI OPHUCHTHPYET Ha
NPUOPUTETHYIO POJIb TMPOIECCYAIbHBIX XapaKTEPUCTUK y4eOHOW paboThl, 3aBUCIIIUX OT
npoduns npodecCHoHaIbHOr0 00pa3oBaHus, MOMYUYEHHS OIbITa MCIOJIb30BAHUS MAaTEMaTHKU B
COJIepKaTeNbHbIX U MPO(ECCHOHATBbHO 3HAYUMBIX CUTYyalMsIX MO CpaBHEHHMIO ¢ (OpMajbHO-
YPOBHEBBIMHM  pe3yJbTAaTUBHBIMU  XapakTepucTukamu oO0yueHus. ConepkaHue yueOHOU
TUCITUIIMHBL  pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMU COJIEPKATEIbHBIMU JIMHUSIMHU
o0y4eHus MaTeMaTHKe:

— anreOpadyeckass JIMHMS, BKIIOYAIOL[as CHCTEMAaTH3allMI0 CBEJCHUM O uuciax;
W3yueHHWe HOBBIX W 00O00OIIeHHE paHee W3YUYEHHBIX oneparuil (BO3BEIEHHWE B CTEICHb,
U3BIIEYCHHE KOPHS, JorapuMUpOBaHUE, CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U OOpaTHBIE K
HUM); W3y4Y€HHWE HOBBIX BHJOB UHCIOBBIX BBIpAXEHUH U (OpMyJ; COBEPIIEHCTBOBAHHUE
MPAKTUYECKUX HABHIKOB M BBIYUCIUTEIHHOW KYJNBTYPHI, PACIIUPEHHE U COBEPIICHCTBOBAHHE
anredpandeckoro ammapara, cCOPMHUPOBAHHOTO B OCHOBHOM IIKOJIE, U €ro NPUMEHEHHE K
pEIIeHHI0 MaTEMAaTHUYECKHUX U MPUKIIAJIHBIX 3a]1a4;

— TEOpeTUKO-(yHKIIMOHATbHAS JTUHUS, BKJIIOUYAIONAs CHCTEMATH3allMI0 U pacIIupEeHHe
CBEJIEHNN O (DYHKITMSAX, COBEPIIICHCTBOBAHNE rpadUUeCKNX YMEHUN; 3HAKOMCTBO C OCHOBHBIMH
UACSIMH ¥ METOJaMU MaTeMaTHYeCKOro aHaiu3a B 00beMe, MO3BOJISIONIEM HCCIeA0BaTh
aNeMeHTapHble (DYHKIIMU W pemarh MPOCTEHUINe TeoMeTpuueckue, (U3HUYECKHe U JIpyrue
MIPUKIIATHBIC 33]1a9H;

— JUMHUS ypaBHEHUN M HEpPAaBEHCTB, OCHOBAaHHAs Ha IOCTPOCHUU U UCCIEIOBAHUU

MaTEeMAaTHYECKUX MOJIENICH, TIEPEeCeKa0MIascs ¢ alreOpandeckor U TeOpeTUKO-PyHKITHOHATHLHON
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JVUHUAAMU M BKJIIOYAIOIIAs pa3BUTHE, M COBEPIICHCTBOBAHUE TEXHUKU alIreOpandeckux
npeoOpa3oBaHuil Il pelieHs] ypaBHEHU, HEPaBEHCTB U CUCTEM; (POPMUPOBAaHHUE CITIOCOOHOCTH
CTPOUTL M HCCICOOBATH HpOCTCfIHIPIG MAaTCMAaTUYCCKUEC MOJCIIN IIPU PCUHICHUH MPHUKIAOAHBIX
3ajJa4, 3aJa4 U3 CMCXHBIX U CIICHUAJIBHBIX JUCHUIIIINH,

— reoMeTpuyYeckas  JIMHUS,  BKIIOYAOLIAss  HarjsAHble  OPEJCTaBICHHUS O
IPOCTPAHCTBEHHBIX (Urypax M M3y4YeHHE HX CBOWCTB, (OpPMHpPOBAHHUE U pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)KEHMsI, pa3BUTHE CHOCOOOB TI'€OMETPUYECKUX H3MEPEHUH,
KOOPJMHATHOI'O U BEKTOPHOT'O METOOB JJISl PEIICHUsI MaTeMaTUYECKUX U IPUKIIAHbIX 33724,

— CcToXacTWyeckas JIMHUS, OCHOBaHHas Ha pa3BUTUM KOMOMHATOPHBIX YMEHUH,
IpPEICTAaBICHUH O BEPOSTHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSX OKpY’KaIOLIero MHpa.
Pazjensl (TeMbl), BKIIFOUCHHBIC B COACPKAHUE YUCOHON MUCIUIUIMHBI, SIBJISFOTCS OOITUME ISt
BceX Mpo¢uiel npodeccuoHalIbHOr0 00pa3oBaHUs U IMPU BceX 00beMax ydeOHOro BpEeMEHHU
HE3aBUCHUMO OT TOro, SBIseTcs JM YydyeOHas AucuuIuiiHa «MartemaTtukay 0a30BOH WM
poUILHOM.

B TtemarnueckoMm TIaHe mNpOrpaMMbl Y4YeOHBIM Marepuan MpeicTaBieH B QopMme
YEPEeNyIOLIErocsl pa3BEepPThIBAHUSI OCHOBHBIX COJACPXKATEIbHBIX JIMHUN (anredpandecKoi,
TEOPETUKO-(YHKLMOHAIBbHOM, ypaBHEHUH M HEPaBEHCTB, I'€OMETPUUYECKOM, CTOXAaCTHUYECKOM),
YTO TMO3BOJIAET THOKO MCIIOJIb30BaTh MX PACIOJI0KEHHWE M B3aUMOCBS3b, COCTABIATH pabOuMid
KaJeHJapHBIA IUIaH, MO-pa3HOMY uepenysd ydeOHble TeMbl (TJaBbl y4eOHMKA), YUYHUTHIBas
npoduns npodeccruoHalbHOTO 00pa3zoBanus, crneunduky cnemuansHoctu CIIO, rmyOuHYy
HN3YUYCHUS MaTCpuaja, YypoBCHb IMOATOTOBKHU CTYACHTOB I10 IMPECAMETY.

N3yuenune obuieoOpazoBaTeabHON yuyeOHOW MUCHUIUIMHBI «MaremaTuka» 3aBeplIaeTcs
MOJIBE/ICHUEM HTOTOB B (pOopMe IK3aMeHa B paMKax MPOMEKYTOUYHOM aTTecTalluu CTYACHTOB B
npouecce ocBoeHus ocHoBHOM OIIOII CIIO ¢ momydeHueM cpeaHero oOumiero odopazoBaHuUs
(IITICC3). B pa3znene nmporpammbl «CozaepxaHue yueOHOW AMCHMILIMHBDY KYPCHUBOM BbIJIETIECH
MatepHal, KOTOPbIi IpU HM3YYEeHWH MaTeMaTHKU Kak 0a30BOH, Tak M NpomiIbHONW ydeOHOU

AUCHUIIIIMHBI, KOHTPOJIIO HE IMOJJICIKHUT.

1.3 MecTo yueOHOii 0011€e00pa3oBaTebLHOM YUeOHOI TuCHUNIHHBI MaTeMaTHKa

VYuyebHast aucuMiiMHa MaremaTuka sBIsSeTCS YYeOHBIM IpEeIMETOM 00s3aTeNbHOM
npeaMetHoi obnactu «Maremaruka u nHpopmarukay OI'OC cpeanero obiero oopazoBanus. B
npodecCHOHaNBHBIX 00pa30BAaTENFHBIX  OPTaHM3AIMAX, PEATH3YIONMX 00pa30BaTEIbHYIO
nporpaMmy cpeaHero oomero oOpazoBanus B mpenenax ocBoenuss OIIOII CIIO na Gasze
OCHOBHOTO 00111ero 00pa3zoBaHus, yueOHas TUCIMITINHA «MaTeMaTHKay U3ydaeTcs B
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obmeobpazoBarenbHoM 1ukie ydeOnoro mmaHa OITOIT CIIO na 6Ga3e OCHOBHOrO 0O0IIEro
oOpaszoBaHus ¢ ToiydeHueM cpennero oomero oopazoanus (IIIICC3). B y4yeOHbIX mmiaHax
[MTICC3 yuebHnas auciuiuimHa «MaTeMaTHKay BXOIUT B COCTaB OOIIMX 00Ie00pa3oBaTeIbHBIX
yU4eOHBIX AUCHUILINH, (HOpMUpPYEMBbIX U3 00s3aTeNbHBIX npeaMeTHbIX o0macteit ®I'OC cpeanero
obmero oOpasoBanusi, g cnenmanbHocteld  CIIO  cooTBeTcTBYyROWIero  mpoduis

poeCCHOHAITBHOTO 00pPa30BaHUS.



1.5 PesyabTtarhl o0ocBOeHHS 00me00pa3oBaTeIbHOW y4eOHOH  JUCHHUILINHBI

MareMaTuka

OcBoenue coaepkanust ydyeOHOW aUCHMIUIMHBI — «MaTtematuka»  oOecreunuBaeT
JOCTHIKCHUC CTYACHTAMU CIICAYIOINX PC3YyJIbTATOB!:

JIMYHOCTHBIX:

1) chopMUPOBAHHOCTH MPEACTABICHUI O MATEMATHKE KaK YHHBEPCAILHOM SI3bIKE HAYKH,
CpCaACTBC MOJACIIMPOBAHUSA SIBJIEHUU U IMpOUECCOB, UACIAX U MCTOAAX MATCMATUKU,

2) TOHMMaHHE 3HAYUMOCTH MATEMATHUKH i1 HAy4YHO-TEXHHYECKOro Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOIICHUS K MaTeMaTHKe KaK K 4YaCTH OO0IEeYeIOBEYECKON KYIbTyphl Uepes
3HaKOMCTBO C UCTOpUEHN pa3BUTHS MaTeMaTUKU, HBOJIIOLIMEH MaTeMaTUYECKUX UCH;

3) pa3BuUTHE  JIOTUYECKOTO  MBIIUICHHS, HPOCTPAHCTBEHHOTO  BOOOpaKEHHS,
ITOPUTMUYECKON KYJIBTYpBl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAMMOM Ui Oy IyIeit
npodeccCuoHaNBHOM NesSTENbHOCTH, IS IPOIOJIKEHHsI 00pa30BaHus U caMo00pa30BaHUs;

3) oBiagcHHWE MAaTEMAaTHYECKUMH 3HAHUSMH W yMEHHSIMH, HEOOXOIUMBIMH B
HOBC@[{HGBHOﬁ JKHU3HHU, 111 OCBOCHHA CMCIKHBIX €CCTCCTBCHHOHAYYHBIX AUCHUILUINH U AUCHUILINH
po(heCCHOHALHOTO IMKJIA, JUIS TIONydYeHUss oO0pa3oBaHUs B O0OJACTAX, HE TPEOYIOIIHX
yIIyOJI€HHOM MaTeMaTHUECKOW MOATOTOBKH;

4) TOTOBHOCTh U CIIOCOOHOCTH K 0OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, Ha
MPOTSKCHUM BCEW KU3HU; CO3HATEIHLHOEC OTHOIICHHE K HEMPEPHIBHOMY OOPAa30BAHHIO Kak
YCJIOBHIO YCTIEITHON MPOQPECCHOHAIBHON 1 0OIIIECTBEHHON ESITEIbHOCTH;

5) TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTEIBHON TBOPUYECKOH M OTBETCTBEHHOM
JESITEIbHOCTH;

6) TrOTOBHOCTH K KOJJICKTUBHOH paboOTe, COTPYAHUYECTBY CO CBEPCTHHKaMH B
00pa30BaTeNbHOM, O0IIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEeI0BATENbCKOM, MPOEKTHOW U IPYTHX
BUJaX JESITENbHOCTH;

7) oTHOIIEHHE K TNPO(EeCCHOHAIBHOW AEATEIIbHOCTH KaK BO3MOXKHOCTH y4YacTHUsS B
PCIICHUH JIMYHBIX, O6HICCTBCHHBIX, ToCyJapCTBCHHBIX, 06HIeHaHI/IOHaJ'IBHI)IX HpO6J’I€M;

MeETanpeaIMETHbIX:



1) yMeHHEe CaMOCTOSITENBHO ONPEHCNATh LU ACATCIBHOCTH M COCTABISTH IUIAHBI
NESTEIbHOCTH;  CaMOCTOSITEIbHO  OCYIIECTBISTh, KOHTPOJUPOBATH M  KOPPEKTUPOBATH
JIeATEIbHOCTh; UCIOJIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI ISl IOCTUKEHUSI TTOCTABICHHBIX IEIeH
U peayun3alyy MIAHOB IEATEIbHOCTH; BEIOUPATH YCICIIHBIC CTPATETHH B PA3TUYHBIX CUTYAIIHSX;

2) yMeHHe MPOAYKTHBHO OOMIATHCS W B3aUMOJCHCTBOBATH B IPOIECCE COBMECTHOM
JEeSTEIbHOCTH, YYUTHIBATh MO3UIMH JIPYTHUX YYaCTHUKOB JESITeNbHOCTH, 3((HEKTUBHO pa3peiaTh
KOH(DJIMKTBI;

3) BiajeHHe HaBBIKAMU I103HABATEIBLHOM, Y4eOHO-HCCIICAOBATEIbCKOW M MPOCKTHOM
NEeSTENIbHOCTH, HaBBbIKAMU  pa3pelleHus MpolsieM; CHocoOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOUCKY METOJOB PEUICHHS MPAKTHUYECKUX 3a]a4, IPUMEHEHHUIO0 Pa3UYHbIX
METO/I0B [TO3HAHMUS;

4) TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTEIbHOW HH()OPMAIIMOHHO-TI03HABATEILHOM
JESTENIbHOCTH, BKIIIOYash YMEHUE OPHUEHTHUPOBATHCA B PA3IMYHBIX HCTOUYHUKAX HH(POpMAIHH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH WHGOPMAIUIO, TMOJIYYaeMYI0 HU3 Pa3IMYHBIX
HMCTOYHHKOB;

5) BnajgeHUe A3BIKOBBIMH CPEICTBAMH: YMEHHUE SICHO, JJOTMYHO M TOYHO H3J1araTh CBOIO
TOUKY 3pEHUS], UCIIOJIb30BaTh aJIeKBATHBIE S3BIKOBHIE CPENICTBA;

6) BiajcHWE HaBBHIKAMH ITO3HABATEIBHON pedIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEWCTBUM U MBICIIMTEIIBHBIX MTPOIIECCOB, MX PE3YJIbTaTOB U OCHOBAHWM, IPAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX TO3HABATEIbHBIX 33/1a4 U CPEACTB AJIA UX JOCTUKEHUS,

7) UeneyCTpeMJIEHHOCTh B TOMCKax W TPUHATHH pEIICHHH, COO0OPa3sUTEIbHOCTh U
WHTYHUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUHN; CIOCOOHOCTh BOCIPHUHUMATH
KpacoTy U TAPMOHUIO MHPA;

NpeJIMeTHbIX:

1) chopMHUPOBAHHOCTH MPEACTABICHUI O MaTeMAaTHKE KaK 4aCTH MHUPOBOW KYJIBTYPbI U
MECTe MaTeMaTUKU B COBPEMEHHOW IMBUIU3AILMHU, CIOCO0aX OMHUCAHHS SBICHUN pearbHOTrO
MHpa Ha MAaTEMaTHIECKOM SI3BIKE;

2) cOpMHPOBAHHOCTH TPEACTABICHUN O MATEMaTHUECKUX MOHATHUSAX KaK BaKHEUIIHX
MaTEeMaTUYECKUX MOJEIAX, MO3BOJISIIOIIMX ONUCHIBATh M M3y4yaTh Pa3HbIE MPOLECCHI U SIBJICHUS,
MMOHUMaHNE BO3MOKHOCTH aKCHOMATUYECKOTO TOCTPOEHUS MATEMATUUECKUX TEOPUH;

3) BIIaZieHHE METOJaMH J0Ka3aTeIbCTB M AlTOPUTMOB PEHICHHS, YMCHHE HX MPUMEHSTH,
MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYKICHUS B XOJI€ PEIICHUS 3a7a4;

4) BiajgeHWE CTAaHIAPTHBIMU MPUEMAMH PCIICHHS PAIlMOHAIBHBIX W HUPPAIMOHAIBHBIX,
MOKAa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHUH W HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCIIE AJIs MIOMCKA IyTH PEIICHUs U
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WUTIOCTPALIVM PEIICHUS] yPAaBHEHUIN U HEPABEHCTB;

5) chopmMupOBaHHOCTH TMpeCTaBICHH 00 OCHOBHBIX HOHSATHAX MAaTeMaTHYECKOro
aHamM3a M MX CBOWCTBAaX, BIAJCHHE YMEHHUEM XapaKTepPH30BaTh NOBEJACHHE (YHKIIHIA,
UCIIOJIb30BAaHUE MTOJIyYEHHBIX 3HAHUM I OIIMCAaHU U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

6) BiIaJieHHE OCHOBHBIMHU MOHSATHSMH O IUIOCKUX M IPOCTPAHCTBEHHBIX I€OMETPHUYECKUX
¢burypax, uX OCHOBHBIX CBOMCTBaxX; C(OPMHPOBAHHOCTb YMEHHUS PACIIO3HABATH F€OMETPHUUECKUE
Gurypsl Ha YepTekax, MOJEIIX M B pEaJbHOM MHUpE; MPUMEHEHHE M3YYCHHBIX CBOWCTB
reoMeTpuueckux ¢uryp u QGopMyin s pPEHIeHUs TeOMETPUYECKHX 3a7ady M 3a1ad C
IIPAKTUYECKUM COEPIKAHUEM;

7) chOpPMHPOBAHHOCTh IHPEJACTABICHUII O TWpoleccax U SIBICHUSIX, HMEIOIINX
BEPOSITHOCTHBIA XapaKTEpP, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaJIbHOM MHUPE, OCHOBHBIX
MOHATUAX JJIEMEHTAPHOW TEOPUHU BEPOSATHOCTEH; YMEHHM HaXOIWUTh U OLIEHHUBATh BEPOSTHOCTH
HACTYyIUIEHUs] COOBITUM B MPOCTEHIINX MPAKTUYECKUX CUTYaLUsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJIMYHH;

8) BiazeHUe HABBIKAMU WCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM MpH
pELICHNH 3a]a4.

Ilepeyenb (popMHUpyeMBIX KOMITETCHIIMI:

B npotiecce ocBoeHUS AUCHUIIIINHBL y CTYIEHTOB JIOJDKHBI (DOPMHUPOBATHCS 00IIIHE
komneteruu (OK):

OK 01 BeiOupare cmocoObl pemeHus 3aaa4  Mpo(ecCHOHAIBHOW JEATENbHOCTH,
IIPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 02 OcyuiecTBisITh OUCK, aHAJIU3 U UHTEPIIPETALINIO UHPOPMALH, HEOOX0IMMOMN
JUIsL BBITIOJIHEHUS 3a1a4 PO ECCUOHAILHON AEATEIbHOCTH

OK 03 I[1naHnupoBaTh U peaqnu30BbIBaTh COOCTBEHHOE MPO(HECCHOHATIBHOE U JINYHOCTHOE
pa3BUTHE

OK 04 Paborath B KOJJIEKTUBE U KOMaH i€, 3PPEKTUBHO B3aUMO/IEHCTBOBAThH C
KOJUJIETaMH, PYKOBOJACTBOM, KIIMEHTaMU

1.6 Kosm4yecTBO 4acoB Ha OCBOeHHE MPOrpaMMbl 0011e00pa3oBaTe/IbHON yueOHOi

AMCHUILIMHBLI MaTreMaTuka:

Ob6mas yuebHast Harpy3ka o0ydJaromierocs — 268 4acoB, B TOM YHCIIE:
— o0s3arenbHas ayauTopHas yueOHas Harpy3ka - 236 4acos;

— mpaktudeckue 3aHsaTHg — 119 yacos;
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2 CTpykTypa u cojaep:kaHue o0011e00pa3oBaTe/bHOI Yy4eOHOH JHCHHMIIMHBI

MarteMaTuka

Beenenue.

Marematuka B HayKe, TEXHHMKE, JKOHOMHUKE, HH(DOPMAILIMOHHBIX TEXHOJOTHSIX H
MPAaKTUYECKOW JleATeNbHOCTH. llenm W 3amaum  wW3ydyeHus MaTeMaTUKU [pU  OCBOCHHH
crnenuanpuoctent CIIO.

AJIT'EBPA.

Pa3Butue nounsTus o yucne.

Lenble u panmoHanbHble yKcaa. JefictButenbhble yncna. [IpubnrkeHHble BBIYMCIEHUS.

KommnekcHeie uncia.

Kopnu, crenenu u norapudmel.

Kopuu u crenenu. KopHu HatypanabHOW CTENEHM M3 4HCla U UX cBoWcTBa. CTENEHU C
paluMOHANIbHBIMU TOKa3aTeNIIMH, UX CBOKCTBA. CTENEHW € JNEUCTBUTENIbHBIMU IOKA3aTEIISIMHU.
CBolicTBa CTETNICHH C JICHCTBUTEIBHBIM Toka3ateneM. Jlorapugm. Jlorapudm yucia. OcHOBHOE
JorapupMuUecKoe TOXIecTBO. JlecaTnunbpie U HaTypalbHbIe Jorapudmsl. [IpaBuna neiicTBuii ¢
norapudmamu. Ilepexon k HoBomy ocHoBaHMIO. [IpeoOpazoBanue anredpanyecKux BhIPAKECHHIH.
[IpeoOpa3oBanue  palMOHAJIBHBIX, HPpPALMOHAIBHBIX  CTENEHHBIX, IIOKa3aTeNbHBIX U
Jorapu(pMUUECKUX BbIPAKEHUH.

[IpakTrueckue 3aHATHS.

Apudmernueckne NeMcTBUS HajJ 4YHUCIAMHU, HAXOXKJICHHE NPHUOIMKEHHBIX 3HAuYCHUI
BEJIMYMH U MOTPEIIHOCTEH BBIYUCICHUHN (a0COTIOTHON U OTHOCUTENILHOMN), CPaBHEHHE YHCIOBBIX
BBIDAKCHMM. BbluKciieHHe M CpaBHEHHME KOpPHEW. BbINOIHEHHME pacdyeToB C paguKallaMH.
Pemienne nppannoHanbHBIX ypaBHeHMH. HaxoxkaeHue 3HAYEHUW CTENEHEW C palrMOHAJIbHBIMU
nokazatesnsimu. CpaBHeHue cteneHed. [IpeoOpa3oBaHus BBIPaXKEHHM, COJEpIKAIIUX CTETICHH.
Pemenne mokasartenbHbIX ypaBHEeHHMH. Pemenue mpuxnanseix 3agad. HaxoxneHue 3HadueHHM
jgorapudma IO NPOU3BOJIBLHOMY OCHOBaHHIO. llepexol OT OJHOrO OCHOBAaHHUS K JIPYTOMY.
Boruncnenune u cpaBHenue jorapudmos. JlorapudpmMupoBaHue U MOTEHIMPOBAHUE BhIPAXKEHUM.
[TpuOnkeHHbIEe BBIUMCICHMS] U pEIleHUs NPUKIAAHBIX 3ajad. Pernenue sorapupMuyecKux
YPaBHEHHUHU.

OCHOBbI TPUTTOHOMETPUN

OCHOBHBIE TOHSATHS.

Pannannas mepa yrna. BpamarensHoe asuxkenne. CHHYC, KOCHHYC, TAHT€HC U KOTaHT'€HC
4HCIIa.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
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®opmynbl  nipuBeeHUA. Dopmynbl  ciaokeHud. Dopmynbl  yaBoeHHs  DopMyJibl
IIOJIOBUHHOTO yTJIa.

[TpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUYECKUX BblpakeHuil. [IpeoOpa3oBanHue
CYMMBI TPUTOHOMETPHUYECKUX (DYHKIIMI B IPOM3BEICHUE U MTPOU3BEICHNS B CyMMY. BripaxkeHune
TPUTOHOMETPUUYECKUX (YHKLMI Yepe3 TAHI'€HC ITOJIOBUHHOT'O apryMEHTa.

TpuroHomeTpudeckue ypaBHEHUs U HepaBeHCTBA. IIpocreiiine TpUrOHOMETPUUYECKUE
ypaBHeHus. [Ipocreline TpUroHoMeTpuIECKue HEPaBEHCTBA.

OOpatHble TpUrOHOMETpHYECKHE (PYHKIIUH. APKCHHYC, apKKOCHHYC, aDKTaHTCHC.

IIpakTHyeckue 3aHsTHS.

Panuannblii METOI U3MEPEHHUS YIVIOB BPALCHMS U CBA3b C IpasyCHON Mepoi. OCHOBHBIE
TPUTOHOMETPHUYECKHE TOXKIECTBA, (DOPMYJIBI CIIOXKEHHS, YABOCHHS, NPEOOpA30BaHHE CyMMBbI
TPUTOHOMETPUUECKUX  (YHKUMH B  NpOU3BEIEHHE, IpeoOpa3oBaHUE  IPOU3BEACHUS
TPUTOHOMETpUUYECKUX (YHKIMHA B cymmy. [Ipocteiiline TpUroHOMETpUUYECKUE YPaBHEHUS U
HepaBeHcTBa. OOpaTHbIe TPUTOHOMETpUYEeCKHe QYHKIMU: apKCUHYC, apKKOCHHYC, apKTaHI'€HC.

®YHKILMH, X CBOMCTBA U TPAGUKU.

Oynkuuu. OOnacTe oONpeneneHuss W MHOXKECTBO 3HAaueHuM; rpaduk (QyHKIUH,
noctpoeHue rpadukoB (QyHKIMHA, 3a7aHHBIX pa3IUUHbIMU criocobamu. CBoiicTBa (QyHKLUU.
MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTh, OIPAaHUYEHHOCTb, MNEPUOAUMYHOCTh. [IpoMexyTku
BO3pacTaHusd W YObIBaHMs, HauOOJIbIlIee M HaWMEHBIIEe 3HAYEHHUS, TOUYKH SKCTpEMyMa.
I'papuueckas wunTepnperanus. Ilpumepsl (YHKIHOHAIBHBIX 3aBUCHUMOCTEH B peabHBIX
nporeccax M sBiIeHUsAX. Apudmernueckue omnepauuu Haja QyHKuusmu. CroxkHas (yHKUMS
(xomnozunus). Ilonstue o HempepbiBHOCTH (QyHKIMH. OOpatHble ¢(yHkunu. O6nacTh
omnpezeneHuss U o0iacTe 3HaueHUM oOpaTHOW QyHkumMH. I['padux oOpaTHOH QYyHKIMH.
CreneHHsble, MMoKa3aTelbHbIe, JIorapuMuyeckue U TpUroHomerpuueckue ¢pyHkuuu. OOpaTHble
TPUTOHOMETpUYECKHE (DYHKIHUH.

Onpenenenust (yHkumi, ux cBoiictBa u rpaduku. IIpeoOpazoBaHus rpaduKoB.
[TapaysenpHbIl NEPEHOC, CHUMMETPHUS OTHOCUTEIBHO OCEH KOOPAMHAT M  CHMMETPHS
OTHOCHUTEJIBHO Hadajla KOOpAMHAT, CUMMETpPHUS OTHOCHUTEIBHO NPAMON y = X, PACTSIKEHUE U
CKaTHe BJOJIb OCEH KOOPJMHAT.

[IpakTueckue 3aHsATHS.

[Tpumepsl 3aBUCHMOCTEM MEXIy NEPEMEHHBIMH B PEAIbHBIX MPOIECCaX M3 CMEXKHBIX
muctuminH. Onpenenenue ¢pyHkuui. [loctpoenue u urenue rpapukoB ¢pyHkuuit. MccinenoBanue
¢ynkuuu. CBoiicTBa NUHEWHOM, KBaJpaTWYHOH, KyCOYHO-TUHEWHOW M JPOOHO-IMHEHHOM
¢yukuuii. HenpepoiBable 1 nepuoanveckue Gpynkuuu. CBoiicTBa U rpaduku cuHyca, KOCHHYca,
TaHreHca W kotanreHca. OOpaTHbeie QyHKIIMK U uX rpaduku. OOpaTHBIE TPUTOHOMETPUUECKHE
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¢bynkumu. [IpeodbpazoBanus rpaduka pyaknun. ["apmMoHnyueckne KoieOaHus.

[Mpuknannueie  3amaun. IlokasarenbHble, JOTapu(PpMHUUYECKUE, TPUTOHOMETPUUYECKHE
YPAaBHEHUS U HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A.

[TocnenosarensHocT. CriocoObl 3aJjaHKsI U CBOWCTBA YUCIIOBBIX MOCIIEI0BATEIbHOCTEH.
[Tonsstne o mpenene nocienosarenpHOCcTH.  CyllecTBOBaHME — IIpeneiaa  MOHOTOHHOMU
OorpaHMueHHOM nocnenoBarenbHocTH. CyMMHpOBaHME TocienoBaTenbHOCTER. beckoHeuHO
yObIBaroIasi FEOMETPUYECKAs IPOTPECCHSI U €€ CyMMa.

[TpousBonnas. Ilonste o mpous3BogHON (PYyHKIMH, €€ TeOMETPUYECKHd 1 (PU3NIECKUN
CMBbICJI. YpaBHEHHMe KacaTelbHOH K rpaduky ¢yHkuuu. IIpousBojaHbIE CyMMBI, pa3HOCTH,
npou3BeieHus, yacTHble. [Ipou3BO/iHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKuui. [Ipumenenue
NPOM3BOHON K HCCIeNoBaHUI0 (YHKIMHA M mocTpoeHuio rpadukoB. [IponsBoanHbie oOpaTHON
GyHKIMM U KOMIO3UIUH GYHKIUU. [IpumMepsl UCTIOMB30BaHMS MPOU3BOAHOMN /IS HAX OXKICHHS
HaWIy4lllero pelleHus B NPUKIAAHBIX 3ajadax. Bropas mpousBoaHas, €€ reOMETpUUYECKUN U
¢dusnueckuit cmbici. Haxoxaenue ckopocTu AJis mpolecca, 3aJaHHOro (popmyiioit u rpaguxom.

[Ipumepsl npumeHeHust uHTErpana B (usuke M reomerpuu. IIpakTHueckue 3aHATHSA.
YucnoBas  MOCIENOBATEIbHOCTb,  CIIOCOOBI €€ 3aJaHMs,  BBIYUCICHUS  YJICHOB
nocneaoBarenbHocTH. [Ipenen nocnaenoBaTenbHOCTH. beckoHeuHO yObIBarolas reoMeTpuyecKas
IIPOrPECCHSL.

IIpousBogHasA: MEXaHUYECKUM W TI'E€OMETPUYECKHMM CMBICI IPOU3BOJHON. YpaBHEHHE
KacatenbHOM B obOmem Buge. IlpaBuna u  Qopmynsl  auddepeHpoBaHus, TadbauIa
IIPOU3BOJHBIX 3JIEMEHTapHbIX (pyHKuui. MccinenoBanue (QpyHKIMHM C MOMOUIBIO MPOU3BOTHOM.
Haxoxnenue HanOospliero, HaMMEHbBIIErO 3HAUYEHUS U 3KCTPEMANbHBIX 3HAYEHUH (PYHKIIMH.
WuTterpan u nepBoodpazHasi.

YPABHEHUA 1 HEPABEHCTBA.

VYpaBHEHHs M CUCTEMBI ypaBHEHHUH. PaninoHanbHble, MppalMoOHAIbHbIE, I0KA3aTEIbHbIE U
TPUTOHOMETPUYECKNE YPABHEHUS M CHCTEMBI. PaBHOCWIBHOCTH YpaBHEHUW, HEPABEHCTB,
cucreM. OCHOBHbBIE MPHEMbl WX peleHHus (pa3oKeHHEe Ha MHOXKUTENH, BBEJICHHE HOBBIX
HEM3BECTHBIX, IOJCTAaHOBKA, Trpaduueckuii  meton). HepaBenctBa.  PanunonanbHble,
VPPALMOHAJIBHBIE, TOKA3aTEIbHbIE 1 TPUTOHOMETPUYECKHE HEpaBeHCTBA. OCHOBHBIE IPUEMBI HX
pemenus. Vcnonb3oBaHue CBOMCTB M TpaduKOB (QYHKIMH NpU pelIeHUH YypaBHEHUH U
HepaBeHCTB. MetoJ HHTepBajioB. l300pakeHne Ha KOOPJIMHATHOW IJIOCKOCTH MHOXECTBa
pElIEeHNI YpaBHEHUI 1 HEPABEHCTB C IByMsl IEPEMEHHBIMU U UX CHCTEM.

[Tpuxknanueie 3agaun. [IpuMeHeHMe MaTeMaTMYECKMX METOAOB /I PELICHHUS
coJiepKaTeNbHbIX 337a4 U3 pa3IMyHbIX 00JacTell HayKu U MpakTUKU. MIHTepnperanus
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pe3yJIbTaTa, y4eT PealbHbIX OTPaHUYEHUM.

IIpakTHyeckue 3aHsTHS.

Kopuu ypaBuenmii. PaBHOcwibHOCTH ypaBHeHWil. IIpeoOpasoBanue ypaBHEHHH.
OcHoBHBIE TIpHEMBI pELICHUS ypaBHeHUUl. Pemenue cucrem ypaBHeHuil. Mcnosb3oBaHue
CBOWCTB M rpauKoB (QYHKLUH JUIsl peLLICHUs yPaBHEHUI U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOATHOCTEN.

DneMeHTbl KOMOMHATOPUKH.

OcCHOBHBIE MOHATHS KOMOMHATOPHMKH. 3aJjauyd Ha TMOACYET 4YHcIa pa3MELICHUH,
IIEPECTaHOBOK, coueTaHuil. Penenue 3a1a4y Ha nepedbop BapUaHTOB.

OnemeHTsl Teopuu BeposTHocTed. CoObITHE, BEpPOATHOCTH COOBITUS, CIOKEHHE W
YMHO)XeHHUE BeposaTHocTel. [IoHsTHE 0 HE3aBUCUMOCTH COOBITHIA.

OneMeHTbl ~MareMaTH4ecKoW craTucTuku. IlpencraBienue  gaHHbIX — (TaOJIMLBI,
JyarpaMmsl, rpaduku), reHepajibHasi COBOKYIIHOCTb, BBIOOpKa, cpeiHee apu(MeTHyeckoe,
Meauasa. [TonsTue o 3agayax MaTeMaTH4E€CKON CTATUCTUKH.

[IpakTrueckue 3aHATHS.

Hcropus pa3BuTUs KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEN M CTATUCTUKU U UX POJIb B
pasnnyHbIX cepax demoBeueckod kuzHeaesaTesnbHocTH. IlpaBuna xkomOuHaTtopuku. Pemienue
KOMOWHATOPHBIX 3a7a4.

IIpukiiagueie 3aga4u.

Knaccuueckoe omnpeneneHue BEPOSTHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpEMAa O CyMMeE
BeposTHOCTEW. Bbrunciienne BeposrtHocTel. IIpuknanueie 3amaun. IIpencraBieHue 4uCIOBBIX
JnaHHbIX. [IpukiagHele 3aga4n.

I'EOMETPUHAI.

IIpsiMBIE U TUIOCKOCTU B IIPOCTPAHCTBE.

B3anmHOe pacrionoxeHue IByX IpsAMBIX B IIpocTpaHcTBe. [lapamienbHOCTE MpsAMON U
miockoct. IlapamienbHOCTh IUTOCKOCTEH. [lepneHAUKYISApHOCTH MPSAMOM M IIJIOCKOCTH.
IlepnenauKkynsp W HaKJIOHHAs. YTOJI MEXAY NPSAMOM M IUIOCKOCTBIO. J[BYrpaHHBIA yrois. Yroi
MEXIy  IUIOCKOCTSAMHU.  [lepneHauKyasipHOCT,  JIBYX  IUIOCKOocTed.  ['eoMerpuueckue
npeoOpa3oBaHUsl  MPOCTPAHCTBA:  MapajuleJbHBI  MEPEeHOC, CHUMMETPHs  OTHOCUTEIIBHO
mwiockoctd.  IlapamnensHoe  mpoextupoBanue. Ilnomans  OPTOrOHAJIBHOW — MPOEKILIMH.
N3o00paxeHne mnpocTpaHCTBEHHBIX ¢uryp. MHororpanHuku. Bepmmsbsl, pebpa, rpaHu
MHOrorpaHHuka. PasBepTka. MHororpanHele yribl. Beimykibsle MHOTrOrpaHHUKH. Teopema
Oninepa. [Ipusma. Ipsmas u HaxkionHas npusma. [lpaBunbHas npusma. [lapamnenenunen. Kyo.
ITupamupa. IlpaBuiibHas nupamuaa. Y cedeHHas nupaMmuaa. Terpasap.

Cummerpun B KyOe, B mapajuiesenumnese, B npuzme u nupamujae. Cedenus kyba, npu3msl
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u nupamuabl. [IpencraBineHne o MpaBWIIBHBIX MHOTOTpaHHHMKAaX (TeTpa’ape, KyOe, OKTa’ipe,
noneka’ape U ukocadape). Tema u moBepxHocTH BpamieHus. LumuHap u KoHyc. YcedeHHbII
konyc. OCHOBaHHe, BBICOTa, OOKOBasi IOBEPXHOCTH, 00Opa3yromas, pa3seprka. OceBble CEUCHHS U
ceueHus, napamienbHbie ocHoBaHMIo. Illap u cdepa, ux ceuenus. KacarenbHas MIOCKOCTh K
chepe.

Usmepenuss B reomerpuu. [logobme Ten. OTHOIICHHS TUIOMIA[EH MOBEPXHOCTEH W
00beMoB mOM00HBIX Ten. KoopmuHaTel W BekTopbl. [IpsiMoyronbHasi (IexkapToBa) cUCTeMa
KOOpJAMHAT B mpocTpaHcTBe. DopMmysa pacCTOSHUS MEXKIy ABYMS TOUKaMHU. YpaBHEHHs CQeEphl,
IJIOCKOCTH U mpsiMoi. Bektopel. Monysnbs BekTopa. PaBeHCTBO BEeKTOpOB. ClI0KEHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3znokeHne BEKTOpa MO HANpaBICHUSAM. YTOJ MEXAY JIBYMs
BekTopamu. Ilpoekuusi BexkTtopa Ha ock. Koopaunarsl BekTopa. CkaliipHOE MpPOU3BEACHUE
BEKTOpOB. lcnosnbp3oBaHME KOOpAMHAT U BEKTOPOB MpPU PEUIEHUM MAaTEeMATUYECKUX U
MPUKJIAHBIX 33/1a4.

[Ipaktnueckue 3ansATUA. [IpU3HAKM B3aMMHOIO PACHOJOKEHHS MPAMBIX. YTOJI MEXIY
npsiMbIMU. B3auMHOe pacnosioskeHue NMpsMBIX U IUIOCKOCTed. [lepneHauKymsp U HakJIOHHAas K
IUIOCKOCTH. YTOJI MEX1y IPSIMOM U IJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacIoyIOKEHUN MPSIMON
u 1iockocth. Teopema o Tpex mnepneHaukyispax. [Ipu3Haku u CBOMCTBa NapajuieibHBIX U
NEePHEHANKYISIPHBIX IJIOCKOCTeH. PaccrosHMe OT TOYKM [0 IUIOCKOCTH, OT MNPSAMOW A0
IUIOCKOCTH, PAaCCTOSIHUE MEXY IUIOCKOCTSIMHM, MEXKAY CKpEIIMBAIOIIMMUCS MPSIMBIMH, MEXKIY
IPOU3BOJBHBIMU (purypamu B mpocTtpaHnctse. [lapamienbHoe MpoeKTUpOBaHUE M €r0 CBOWMCTBA.
Teopema o muiomIaAM OPTOTOHAIBHOM MPOEKLIMU MHOTOYroJIbHUKA. B3anmHOe pacmosiokeHue
MPOCTPAHCTBEHHBIX (Quryp. Pasnmuunbie Buabl MHOTOTpaHHUKOB. VX m3obOpaxenus. CedeHus,
pa3BepTKM MHOTOTrpaHHUKOB. [lmomaas moBepxHOCTH. Buasl cuMmeTpuii B MpPOCTPAHCTBE.
CumMeTpHs Ten BpalleHUs © MHOTOTpaHHUKOB. Briuncienue miomaneit 1 o0beMoB. BekTopshl.
HevictBust ¢ BekTopamu. JlekapToBa cCUCTEMa KOOpPAMHAT B NPOCTPAHCTBE. YpaBHEHHE
OKPYXHOCTH, cepbl, TUIOCKOCTH. PaccrosiHume Mexmy Toukamu. JIefcTBHS ¢ BeKTOpamu,
3aJaHHBIMU KoopAuHaTaMu. CKaJspHOE MpPOU3BEACHHE BEKTOpOB. BekTopHOe ypaBHEHHE
npsIMOM U TIIOCKOCTU. Mcrionb30BaHne BEKTOPOB MU JOKa3aTENIbCTBE TEOPEM CTEPEOMETPHH.

Jns BHeayIUTOPHBIX 3aHSATUN CTYJIEHTaM Hapsily C pEHIeHUEM 3a7ad W BBINOJHEHUS
MPAKTUYECKHUX 33JJaHUN MOXKHO TPEIOKHUTh TeMbI UCCIEAOBATENbCKUX U pedepaTuBHBIX padoT,
B KOTOPBIX BMECTO CEpPHUIl OTIENIbHBIX MEJIKUX 33/1a4 M YIpa)kKHEHUN MpPeIaraloTcsi CIOXKETHbIE
3a/laHusl, TPEOYIOIMNE JUIUTEIbHON pabOThl B paMKax OJHON MaTeMaTHYECKON CHTyaluu. DTH
TEMBI MOTYT OBITh KaK HHAWBUIYATbHBIMHU 33JJaHUSIMHU, TaK U TPYNIOBBIMH JUISI COBMECTHOTO
BBITIOJIHEHUSI HCCIIEIOBAHUS.

[TpumepHbIe TeMbI pedepaToB (IOKIAN0B), UCCIEIOBATEILCKIX MTPOEKTOB: HenpephiBHBIE
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npobu. IlpumeHeHHe CIOXKHBIX NPOLEHTOB B SKOHOMHYECKHMX pacyerax. llapamnensHoe

IMPOCKTUPOBAHUE. Cpe,I[HI/Ie 3HAYCHHA W HUX IIPUMCHCHHUEC B CTAaTHUCTUKCE. BCKTOpHOG 3aJJaHueC

OpSAMBIX U TIOCKOCTEH B mpocTpaHcTBe. CloXKeHne TapMOHUYecKuX KojeOanwuii. ['paduueckoe

pelIecHUEe YpaBHEHMM M HepaBeHCTB. [IpaBHIbHBIE W IIOJYIIPaBUIIBHBIE MHOIOI'DAaHHHUKHU.

Konnueckue ceueHUs U UX IIPUMCHCHHUEC B TCXHUKCE.

2.1 O6bém o01meoOpa3oBaTeIbHON YUeOHOM TUCUMILIMHBI MaTeMaTHKa

Bup yueOHoii 1esiTeIbHOCTH

O0BbeM YacoB Bcero

O061beM 00111€00pa30oBaTeILHOI MPOrPaMMbI 268
O0si3aTe/IbHASI AyTUTOPHAN YUyeOHAs1 HATPY3Ka (BCEro) 268
KoncyabTanuu 8

B ToMm umciie:

JIEKIIUU 117
MPAKTUICCKHUE 3aHITHS

1a00paToOpHBIE PaOOTHI 119
Kypcosas paboTa (ecnu npeaycMoTpeHa)

CamocrosiTesibHast padoTa cTyJAeHTa (BCero)

B ToMm umcie: camocTosTeNbHas paboTa HaJl KypcOBOW paboToM

Bu nmpoMexxyTOYHOH aTTecTaluy — 3K3aMeH 2 cemecTp

2.2 TemaTuYecKHil mNJaH W cojep:KaHue 00IE00pPa3oBaATEJLHOH Yy4eOHOI

JUCHHUILIMHBI MaTemMaTuka

HanmenoBanmue Conep:xxanue yueOHOro MaTepuaa, Oo0bem YpoBennb
pa3/iesioB U TeM J1a0opaTopHbIe M NPAKTHYECKHE 4acoB OCBOEHMS
padoThl, caMocTOsATeJIbHAsI padoTa
o0yyaommxcsi, Kypcopasi padora
(mpoekT)
Beenenue 2
Tema 1.1. Coneprxanue yueOHOro MaTepuarna: 4
Martemartuka B Hayke, |1. MaremaTuka B TOBCEIHEBHOM JKU3HH.
TEXHUKe, SKoHOMHuKe |2. Teoperudeckas " TIPUKITATHAS
Y TIPaKTHYECKON COCTaBIISOIIAs] MATEMATHKH.
JIEeATEIIbHOCTH 3. Marematnka B TpodecCHOHATBHOM
JeSITeTTbHOCTH (TexHUYECKOU "
T'YMaHUTapHON).
4. TIpuYuHHO-CIIEICTBEHHBIC CBSI3H,
TICUXOJIOTHS U IPYyTHE
Pemenue 3aiau o reme 6
Tema 2.1: Llensie u CogepxaHue yueOHOTO MaTepHana: 4
paroHaibHbIe unciaa |1. Vcropus yucna
2. Pa3BuTHe MOHSTHS YHUCIIA
3. MHoOKecTBa IENbIX ¥ pallHOHATBHBIX
qHCell
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Pemrenue 3agad mo reme

Tema 2.2: | IlpakTdeckue pabOTHI:
[TpubnmxEnnbIE 1. IlpubnmxE€HHOE 3HAUEHNUE BEIMUUHBI U
BBIUMCIICHUS MOTPEIIHOCTH MPUOIMKESHHUS.

2. Tounble U TPUOTMHKEHHBIE YUCIIA.

3. OkpyriieHue.

4. AOGconroTHas MOrPenTHOCTb.

Pemenue 3anay no teme

Tema 2.3: | Conmepxanue yueOHOro MaTepuana;

KommnekcHble uncia

1. TloHsiTHE KOMIUIEKCHOTO YHKCIIa.

2. AnreGpandeckas opMa KOMILIEKCHOTO
yrcia. JIeMcTBUS € KOMIUIEKCHBIMHU
qrcIaMu

Pemenue 3amau mo treme

Tema 3.1: Kopuu u
CTETICHU

Coneprxkanue yueOHOro MaTepuarna:
1. Kopnu u crenenu ¢ HaTypaabHbIM
MOKa3aTeJIeM U UX CBOMCTBA.
2. CreneHw ¢ LeNbIM MOKa3aTeaeM

3. Crenenu c panroHaTbEHBIM
roKa3zaresem

4. CpoiicTBa cTeneHein

5. Kopnu n-crenenun

Pemenue 3amau mo treme

Tema 3.2: Jlorapupm

CogepxaHue yueOHOT0O MaTepHana:
1. Omnpenenenue norapudpma.
2. HarypanbHbie u JECSITHYHBIE
JIOTapU(PMBI.

Pemenue 3amad mo teme

Tema 3.3: CsolicTBa

Coneprxkanue yueOHOro MaTepuarna:

JorapugpmoB 1. CsoiicTBa norapugmos.
2. OcHOBHOE Jorapu(pMUIECKOe
TOKJECTBO
3. Tlepexon k HOBOMY OCHOBaHHIO.
4. TlpeoOpa3zoBaHue  JorapupMHUUECKUX
BBIPaKCHMUIA.
Pemrenne 3amau mo reme
Tema 3.4:| Conepxanue yueOHOTO MaTepHraa:
[TpeoGpa3oBanue 1. TlpeoGpazoBanue panmoHaTBHbBIX
paroHaIbHBIX YpaBHEHUH.
BBIPAKCHUI
Pemrenne 3amau mo reme
Tema 3.5:|1. IIpeoGpazoBanue MppalMOHATBHBIX
[TpeobpazoBanue BBIpaXEHU I
JIeCTBUTENBHBIX 2. TlpeobpazoBanue CTETIEHHBIX
BBIPKECHUI BBIPAKCHUIA.
[IpeoOpazoBanue TOKa3aTeITbHBIX
BBIPAKCHUI

Pemmenue 3amay mo teme
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Tema 4.1: OcHOBHBIE
TPUTOHOMETPHUYECKHE
TOXIECTBA

Copepxanue yueOHOro MaTepHana:

1. Panguannas mepa yria.

2. Omnpenenenue OCHOBHBIX
TPUTOHOMETPHUYECKUX (DYHKIIUH.

3. OcHOBHbIE TPUTOHOMETPUUECKHE
TO>KJIECTBA.

Pemenne 3aaa4 110 TEMC

Tema 4.2: ®opmyibl
JIBOMHBIX u
MTOJIOBUHHBIX YTJIOB

Cogneprxkanue yueOHOro MaTepuarna:
1. CuHyC ¥ KOCHHYC ABOWHOIO yTJa.
2. ®opmyIibl OJIOBUHHOTO yTIia

Pemenue 3agay mo reme

Tema 4.3: | Conepxanue yueOHOTO MaTepHaa:
Onpenenenue 1. Ompenenenue apKcuHyca,
00paTHBIX apKKOCHHYCA, apKTaHTeHCa u
TPUTOHOMETPHUYECKHUX apKKOTaHTeHCa Yncia
byHKIMA
Pemenue 3anay no teme
Tema 4.4: Pemenue | Comeprkanue yueOHOro MaTepuana;
TpuroHomerpuueckux |1l. Pemenue IIPOCTEUIINX
ypaBHEHUU TPUTOHOMETPHUECKUX YpaBHEHUI
2. TpuroHoMeTpU4yecKHe YpaBHEHHUS U
CIOCOOBI UX peIIeHUs
Pemenue 3anay no teme
Tema 4.5: | ConepxaHue yueOHOro MaTepuana:
IIpocrenimue 1. Tlousarue TPUTOHOMETPUYECKOTO
TPUTOHOMETPUUYECKHE HEpPaBEHCTBA.
HEpaBEHCTBA 2. Meronsl perieHus: HepaBeHCTB.

Pemenue 3amad mo teme

Tema 5.1: Oynkius

CogepxaHue yueOHOT0O MaTepHana:

1. Tlonstue pyHkuMHU.

2. OO6nactb ompefeneHue U
3HAYCHUSI.

3. TI'paduk ¢pyHkuun.

4. CpoicTBa QYHKIIMH.

001acTb

Pemenue 3ama4d mo teme

Tema 5.2:
HccnenoBanue
byHKIUI
AJIEMEHTapHBIMU

cnocobamu

Copneprkanue yueOHOTo MaTepuana:

1. Tlnan uccnenoBanus GyHKUIUU.

2. TIpomexxyTku Bo3pacTaHusi U yObIBaHUS
3. HawubGomnslree 1 HanMeHbIIIEE 3HAYCHUS

byHKIIUU

Pemenue 3agay mo reme

Tema 5.3: OOparnbie
byHKIIUN

Conepxanue yueOHOTO MaTepHuana:
1. Tlonsarue oObpaTHOH PyHKIUH.
2. CsolicTBa

3. I'paduku

Pemenue 3ama4d mo teme

Tema 5.4: Cnoxnas
byHKIHS

CopepxaHue yaeOHOTO MaTepHuaa;
1. [TonsaTHe cnoXHON DYHKITHH.
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2. Apudmerndeckue NEUCTBUA Haxg
GhyHKIUAMU.

Pemenue 3anay no teme
Tema 5.5: Coneprxkanue yueOHOro MaTepuarna:
[TapannenbHbIA 1. TMapamnenvHblii mepeHOC rpaduKoB
MIEPEHOC U byHKIHUH.
cummeTpus rpapukoB | 2. CUMMETpuss ~ OTHOCHUTEIIBHO  OcCei
byHKIUH KOODP/IMHAT, Hayaia KOOpANHAT.

Pewenue 3anau o reme
Tema 5.6: | Conep:xanue yueOHOro MaTepuarna:
ITpeobpa3oBanue 1. Pacrsxkenne u  cxartue rpadHKoB

rpa¢gukoB QyHKIHI

(byHKIMI BAOIB OCEeH KOOPIMHAT.
2. CuMMeTpusi OTHOCUTENIBHO MPSMOH Y
=X

Pemenue 3amau mo teme

Tema 5.7:
Tpuronomerpudeckue
byHKIMHA

Cogepxanue yueOHOro MaTepuana:

1. Tpuronomerpuueckue (yHKIIUU CHHYC,
KOCHHYC, TAHI'€HC U KOTaHTCHC.

2. CoiicTBa QyHKIMI U UX rpaduKH.

Pemenue 3agay o teme

Tema 5.8: OGparHsie
TPUTOHOMETPUUYECKHE
byHKIMHA

Conepxanue yueOHOro MaTepuarna:
1. OGpatubie TPUTOHOMETPUUYECKHE

GyHKIUH.
2. CsaoiicTBa (pyHKIMI 1 UX rpadukH.

Pemenue 3agay mo teme

Tema 6.1: YpaBuenus,

Coneprxanue yueOHOT0o MaTepuarna:

HepaBencTBa W uX |1. OcCHOBHBIE MOHATHUS 00 ypaBHEHMUSIX,
CUCTEMBI HEPaBEHCTBAX U UX CUCTEMaX.
2. PaBHOCHJIBHOCTb  ypaBHEHHI u
HEPaBEHCTB.
Pemenwne 3ana4 no teme

Tema 6.2:| Conep:xaHue yueOHOro MaTepuaia:
PannonansHble 1. PaunoHnanbHbIe ypaBHEHUS U METObI
YpaBHEHHUS UX PEIICHHUS.

2. Teopema besy.

Pemenue 3amad mo tTeme

Tema 6.3: OcHOBHEIE

CogepxaHue ya4eOHOTO MaTepHana:

MIPUEMBI pemenust |1. Pemenue TMHEHHBIX HEPABEHCTB.
HEPaBEHCTB 2. AJrOpUTM pelIeHHs] HEPaBEHCTB BBIIIE
MEepBON  CTEIeHU U apoOHO-
panroHaIbHBIX HEPABEHCTB
Pemienue 3a1au o teme
Tema 6.4: Meron | Conepxanue yueOHOro MaTepHuaa:
UHTEPBAJIOB 1. PemieHune HepaBEHCTB BbIIIE MEPBOM

CTEMEHH W  JPOOHO-PANMOHATBHBIX
HEPaBEHCTB METOJOM MHTEPBAJIOB.

Pemmenue 3agay mo teme
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Tema 6.5: | Conmepxanue yueOHOT0O MaTepuaa: 2
HppauronanbHbie 1. TlonsTue UPPALUOHAIBHOTO
YpaBHEHUS YpaBHEHHS.
2. MeTosl penieHus.
Pemenue 3anay no teme 4
Tema 6.6: | Conep:xanue yueOHOro MaTepuarna: 2
[Toka3atenbHble 1. Ompenenenrie U crnocoObl pelIeHUs
ypaBHEHUS MOKA3aTeIbHBIX YPABHCHHIA.
Pewenue 3anau o reme 4
Tema 6.7: | Conep:xaHue yueOHOro MaTepuarna: 2
[ToxazarenbHbIe 1. Tloka3artenbHble HEpaBEHCTBA u
HEPaBEHCTBA CIOCOOBI UX PEIICHUS.
Pemenue 3anay no teme 4
Tema 6.8: | Comep:kanue yueOGHOr0o MaTepuana; 2
Jlorapudmmueckue 1. OmnpeneneHue M CHOCOOBI pEIICHUSA
ypaBHEHUSA JorapupMUUECKUX ypaBHEHUI.
Pemenue 3anay no teme 4
Tema 6.9: | Comep:xanue yueOHOro MaTepuaa: 2
Jlorapudmuueckue 1. Ompenencarie W CIOCOOBI  pEIICHUS
HEPaBEHCTBA jorapuMUUECKUX HEPaBEHCTB.
Pewenne 3anau o reme 4
Wrorosoe 3ansTue Conepxanue yueOHOro MaTepuarna: 2
1. TloBTOpeHnue 0a30BBIX OCHOB
MPOMJICHHBIX TEM.
2. OcHoBHbIE POPMYIIBI TPOUTICHHBIX TEM.
3. OTBeTHI Ha BOIMPOCHI.
Pemrenue 3amau mo teme 6
BCEro 268
KOHCYJbTAMU
IIpomexyTouHasi aTTEeCTALMA
HUTOr0 268

2.3 Obpa3oBaTe/ibHbIE TEXHOJIOTHH, HCIO0JIb3yeMble MPH NPOBEAeHUH AYIUTOPHBIX

3aHATHH

B cootBerctBun ¢ TtpeboBanusimu PI'OC CIIO mno cnenumansHoctd 09.02.07
HNupopmaninoHHble CUCTEMBI U IPOrpaMMUPOBAaHUE pealn3alisi KOMIIETEHTHOCTHOTO MOAX0Ja
JOJDKHA TIpeyCcMaTpuBaTh IMUPOKOE HCIOIB30BaHWE B YYEOHOM TIpoIlecce AKTUBHBIX H
UHTEPAKTUBHBIX (POPM HPOBEIEHUS 3aHATHH (KOMIBIOTEPHBIX CUMYJISIIIMN, IETOBBIX M POJIEBBIX

UTp, pa3do0p KOHKPETHBIX CUTYAINH, ICHXOJOTHUECKUE U UHBIE TPEHUHTH U T.J.) B COYETAaHUH C
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BHEAYJUTOPHOH paboTON ¢ 1enpi0 (OpMUpPOBAHUS W DPA3BUTHUS TPeOyEeMBbIX KOMIETEHIIUN
oOyyJaronuxcs.

Bunbr 00pazoBaTenbHBIX TEXHOJIOTHH.

OOpa3oBarenbHasi TEXHOJOTHUS — OTO COBOKYIHOCTb HAy4YHO U MPAKTHYECKH
000CHOBAaHHBIX METO/IOB, U MHCTPYMEHTOB JJIsl JOCTH)KEHUS 3aIUIAHUPOBAHHBIX PE3yJIbTaTOB B
obnactu oOpazoBanus. IIpuMeHeHne KOHKpPETHBIX 00pa30oBaTENIbHBIX TEXHOJOTUN B yueOHOM
npoliecce ornpenensercs crneunukoil yaeOHON JesTeNbHOCTH, €€ MHPOPMAIMOHHO-PECYPCHOM
OCHOBBI M BUJIOB yUeOHOI paboTHI.

1. TpamunuoHHble 00pa3OBaTENbHBIE TEXHOJIOTUHM OPUEHTHPYIOTCS Ha OpraHU3aIUIo
00pa3oBaTeNbHOTO  Mpollecca, MPEANONaralllyl0 MPSIMyK TPAHCIALMIO 3HAHUA  OT
IpenoiaBaTessl K CTyIeHTY (MPEHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-HIUTIOCTPATUBHBIX
METOOB 00y4eHHus1). YueOHas qesITeTbHOCTh CTYJCHTa HOCUT B TaKUX YCIIOBHSIX, KaK MPABHUIIO,
PENpPOAYKTUBHBIN XapakTep.

[Tpumepsl dopM ydeOHBIX 3aHATHI C HCHOJIB30BAaHUEM TPAAULMOHHBIX TEXHOJIOTHMA:

Jlekuus — mocuenoBaTeIbHOe H3JI0KEHHE MaTepralla B TMCIUILIMHAPHOH JIOTHKE,
OCYILECTBIISIEMOE TIPEUMYIIIECTBEHHO BepOAIbHBIMU CPEACTBaMHU (MOHOJIOT MIPEIOIaBATENs).

CeMuHap — Oeceia mpenojaBaTelisi U CTYACHTOB, 00CYK/IeHUE 3apaHee MOATOTOBICHHBIX
COOOIIEHNH, TTPOEKTOB MO KaX/J0MY BOIPOCY IJIaHA 3aHATUS C €IUHBIM JJIS BCEX NEpeyHEM
pEeKOMeH/1yeMOol 00s13aTeIbHON U JJOTIOJHUTEIBHOM TUTepaTyphl.

[IpakTHyeckoe 3aHATHE — 3aHATHE, MOCBSALICHHOE OCBOEHHIO KOHKPETHBIX YMEHUH Hu
HaBBIKOB 110 MPEAJIOKEHHOMY aJITOPUTMY.

2. TexHomoruu mpoOIEMHOr0 OOyYeHHUsS — OpraHM3anus 00pa30BaTENLHOTO IpoIecca,
KOTOpasi TpeIoJjiaraeéT TIOCTAaHOBKY MpPOOJEMHBIX BOIpPOCOB, co3nanue 20 ydeOHBIX
OpoOJeMHBIX CHUTyallMid JJii CTUMYJIMPOBAaHME aKTUBHOW IO3HABATENbHON JESATETbHOCTH
CTY/IEHTOB.

[Tpumepsl popMm y4eOHBIX 3aHATUH C MCHOJIB30BAHHUEM TEXHOJOTUH MPOOIEMHOTrO
00yueHus:

[IpakTuyeckoe 3aHsTHE B (OopMe NpPAaKTUKyMa — OpraHu3anus y4eOHOH paboThl,
HalpaBJIeHHAas Ha peIIeHHWEe KOMIUICKCHOM yueOHO-TO03HaBaTeIbHON 3agauu, TpeOylomend ot
CTYZICHTa IPUMEHEHUS KaK HAyIHO-TEOPETUYECKUX 3HAHHUHN, TaK U MPAKTUYECKUX HABBIKOB.

3. UrpoBbie TEXHOJOTHH — OpPTraHU3aIUsl 00pa30BaTEIBHOTO IMPOIlecca, OCHOBaHHAS Ha
PEKOHCTPYKITMH MOJIeNIel TIOBEACHHUS B paMKaX MPEUIOKEHHBIX CIIEHAPHBIX YCIOBUH.

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

JlenoBasi urpa — MOJENHMPOBAHUE DPA3TUYHBIX CHUTYAIllWid, CBS3aHHBIX C BHIPAOOTKOW U
MPUHITHEM COBMECTHBIX PEIIEHUH, 00CYKICHHEM BOIIPOCOB B PEXKHME MO3TOBOTO ITYpMa,
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PEKOHCTPYKIMEH (DYHKIIMOHAILHOTO B3aUMOJICHCTBUS B KOJIJICKTHUBE U T.II.

4. TexHOJIOTUU MPOCKTHOTO OOYYEeHHsSI — OpraHu3alus O0pa30BaTEIHHOrO IMpOIecca B
COOTBETCTBUU C aJNTOPUTMOM IIO3TAIHOTO PEIICHUS MPOOJIEMHONW 3aaudl WIH BBIMOJTHCHUS
yaeOHoro 3aganus. [IpoekT mpeanonaraeT COBMECTHYIO yUeOHO-TI03HABATEILHYIO JESTEIIEHOCTD
TPYIIIBI CTYACHTOB, HAIIPABJICHHYIO HAa BBIPAOOTKY KOHIIEMIIMH, YCTAHOBJICHUE IICJICH W 3ajad,
(GOpPMYTUPOBKY OXXHIAEMBIX PE3YyJbTaTOB, OIPEACICHUE MPUHIMIIOB W METOJIUK peIIeHUs
MOCTABIICHHBIX 33J1a4, IUIAHUPOBAaHUE XOaa pPabOThI, TMOUCK JOCTYIMHBIX M ONTUMATbHBIX
pPECYpCOB, IMOATAMHYIO pealM3alMi0 TUTaHa PabOThI, MPE3CHTAIMIO PE3YJIbTaTOB pPabOThI, WX
OCMBICIICHUE U PEDIICKCHIO.

OCHOBHBIE THIIBI IPOCKTOB:

HccnenoBaTenbCKuii MPOEKT — CTPYKTypa MNpHOMmKeHa K ¢Gopmary HaydHOTO
UCCIICIOBaHMS  (JJOKA3aTeIbCTBO AaKTYallbHOCTH TEMBI, OIpEACIICHUe HAyYHOW MPOOJIeMEI,
npenMera W OOBEKTa HCCICAOBaHUSA, IENeH W 3aqad, METOAOB, MCTOYHHKOB, BBIJABM)KCHHC
TUIOTE3bl, 0000IIeHNEe PEe3YIbTATOB, BHIBO/IbI, 0003HAYEHHE HOBBIX MPOOIEM).

TBopYecKuil MPOEKT, KaKk MPaBHIIO, HE UMEET JETAIbHO MPOPaOOTaHHON CTPYKTYPHI;
y4e0HO-TT03HABATENIbHAS JICATEIHHOCTh CTYJICHTOB OCYIICCTBISETCS B paMKax PaMOYHOTO
3aJIaHus, TTOYUHSSCH JIOTUKE U HHTEPECaM YIaCTHHKOB TPOCKTA, )KaHPY KOHEUHOTO pe3yIbTaTa
(razera, GUIIbM, MPA3THUK U T.I1.).

5. HTepakTUBHBIE TEXHOJOTHMH — OpTaHH3aIis 00pa30BaTEIbHOrO IMpoliecca, KOTopas
MpeJInoJiaracT akTHBHOE U HEJIMHEHHOE B3aUMO/ICHCTBUE BCEX YYACTHUKOB, JOCTH)KCHHUE HA dTOM
OCHOBE JIMYHOCTHO 3HAYMMOTO JUIS HHX 00pa3oBaTelbHOro pesyipTara. Hapsgy co
CHEIHUAM3UPOBAaHHBIMU  TEXHOJOTHSIMH  TaKOro  pojAa  MPHUHIMI ~ MHTEPAKTUBHOCTU
MPOCIEKUBAETCS B OONBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHA.
HHTepakTHBHOCTH TIOJIpa3yMeBacT CyObeKT-CyObEKTHBIC OTHOIICHUS B XO/¢ 00pa30BaTeIbLHOTO
mporecca 1, Kak cleJCTBHe, (OPMUPOBAHNE CAMOPA3BUBAIOIIEHCS HHPOPMAIIMOHHO-PECYPCHON
CpEIIbL.

[Tpumepsr  GopM  y4eOHBIX 3aHATHH C HCIOJB30BAHHEM  CICIIHATU3UPOBAHHBIX
WHTEPAKTHBHBIX TEXHOJOTHH:

— JIeKIUst 0OpaTHOU CBS3H — JICKIMS—TIPOBOKAIIMS (M3TI0KEHUE MaTepHala C 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKaMHU);

— Jekuua-Oecena;

— JICKIIHS-TUCKYCCHSI,

— CEeMHHApP-IUCKYCCHUS — KOJUIEKTHBHOE 00CYKICHHE KaKOTO-JTM00 CITIOPHOTO BOITPOCa,
poOJIEMBbI, BHISIBIICHUE MHCHHUH B TPYTIIIE.

6. npopManimoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHMH — OPTaHU3alUs
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0o0pa30BaTEeNLHOIO  MpoOIlecca, OCHOBAaHHAs  HAa  IPUMEHEHUU  CIEUUATIU3UPOBAaHHBIX
IPOTrPaMMHBIX CPE/ICTB M TEXHUYECKHX CPEACTB pabOThI ¢ HH(OpMALUEH.

[Tpumepsr  ¢opm  yueOHBIX 3aHATHH C  HCIOJIB30BaHHEM  HH(POPMAITMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHM:

Jlexuusa-Buzyanusanyss — HW3JIOKEHHE COJEP)KAaHUSA CONPOBOXKIAETCS IpEe3eHTaluen
(IemMoHCTpanuel yuyeOHbIX MaTepUaoB, NPEJICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, rpa)uueCcKux, ayIMo- U BUJICOMATEPUAIIOB).

[TpakTuyeckoe 3aHsATHE B (hOpME MPE3EHTALUN — IPE/ICTaBICHUE PE3yIbTaTOB IPOEKTHON
WIM  MCCIECNOBAaTENbCKOM  JEATENBHOCTH C  MCIOJNB30BAHMEM  CIIELUAIM3UPOBAHHBIX
IIPOIPaMMHBIX Cpe.

VY nenbHBINA BeC 3aHATHI, TPOBOIUMBIX B MHTEPAKTHBHBIX (hOpMax, ONpeAesieTCs TIIaBHON
LEJIbI0 ITPOrPaMMbl, OCOOEHHOCTbI0 KOHTHHI€HTa O0y4arolUXCsl U COJEP/KaHUEM KOHKPETHBIX
JUCLHUIUIMH, U B LIEJIOM B Y4eOHOM IPOLIECCe OHU JIOJIKHBI COCTABIIATh HE MEHEE OIPEIeIIEHHOTO

MpoucHTa OT BCCTO o0beMa AyAUTOPHBIX 3aHATHUH.

3 YcioBusi peajmzanuu 00meoopa3oBaTe/bHOMH YUeOHOI TuCIUIIMHBI MaTeMaTHKa

OcBocHHE TIpOrpaMMBbl yU4eOHOW MUCHUIUTMHBI MaTeMmaThka MpearnoiaraeT Hajlndue B
MpoeCCHOHAILHOW ~ 00pa30BaTeIbHOW  OpPTraHM3allid, pean3yroliel  o0pa3oBaTeIbHYIO
nporpaMmy cpeaHero oomero oOpazoBanus B mpenenax ocBoeHus OIIOII CIIO na Gasze
OCHOBHOTO 0011ero o0pa3oBaHus, Y4eOHOro kabWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH K
obOecrieunTh CcBOOOAHBIN nocTyn B MHTepHeT BO BpeMs Yy4eOHOTO 3aHSATHS U B TEPUOJ
BHEYYCOHOU JEATSILHOCTH 00YJIarOIIHXCS.

I[lepedenb CpeacTB MaTepHajbHO-TeXHMYeckoro obecredenus mis obyuenus mo OVYJ[.04 MaremaTuka

npeJcTaBjIeH B Tabnuiie 3.

Tabmuma 3- IlepedyeHpb CpeacTB MaTEPHAIBHO-TEXHUYECKOTO oOecredeHus: g OOydeHHs 1o

OV 1.04 Maremartnka

Hanmenosanue OcCHaIIeHHOCTD [lepeyeHp THUIIEH3MOHHOT'O IPOTPAMMHOTO 00ecTIedeHUs. PEeKBI3UTEI
CIIEIMaIbHBIX CIIEIUaIbHBIX TTOATBEPKIAOIIETO JOKYMEHTA

MOMEIIEHNI U | IOMENCHUN 1
MOMEIIEHNH IS MOMEIIEHNH IS
CaMOCTOSITEJIbHOH | CaMOCTOSATEILHOM
paboTsl paboTsI
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Kabuner
MaTeMaTHYECKHX
JIHCLMILINH,
KaGuner
MaTeMAaTHKU U
nHpopmaTuKy;
KaGuner
MAaTE€MAaTHKU;
JlexionHas
AyIUTOPHS;
AyIUTOPHS IS
TIPOBEICHUS
MIPaKTUYECKUH
3ansThil (232)

32 1mocago4YHbBIX
MECT,
IPENOJaBaTeNbCKOE
MECTO, TOCKa,
HarJIsIAHBIE
rmocoowus,
MYJIbTUMEIUNHBIN
MPOEKTOP, SKpaH.

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

YuranpHBIHN 3271

16 II0CAIOYHBIX
MEcCT, pabouee
MECTO
npernojasarens, 17
KOMITBIOTEPOB c
BBIXOIOM

UHTEPHET

1. 0C — Windows XP Professional RUS. (KopoGounas Bepcust Vista
Business Starter (17mr.) u Vista Business Russian Upgrade Academic
Open (17wmrt) - Jlunensuouusiii cepruduxar Ne 42762122 ot
21.09.2007.
2. 1C:Ilpennpusitue 8. Komruiekr st 00y4eHHs B BBICIINX M CPETHUX
yueOHbIX 3aBeneHusAX. CyOnumeH3nonHsid forosop Ne 32/180913/005
ot 18.09.2013. (Ilepsrrit BUT)
3. Kaspersky Endpoint Security mis 6usneca — Cranmaptasiid (3201ur).
Horosop Ne ITP-00018475 ot 16.11.2017 (OOO Ilpuma AiiTu) cpoxom
Ha 1 ron.

4. Microsoft Access 2010. IToxmcka Microsoft Imagine Premium

Axt nepenauu npas Ne Tr046356 ot 04 aBrycra 2017, Cuer Ne

Tr000168154 ot 28 wrons 2017 (Ilpuma AiTu). Cpox mevictBus — 1
TOZ.
5. Microsoft Office 2007 Russian. JIumeHsnouHHEI cepTudurat Ne
42373687 ot 27.06.2007
6. Microsoft Project mpodeccmonansusrii 2010. IToammcka Microsoft
Imagine Premium Axt mnepemaun mpaB Ne Tr046356 ot 04
asrycra 2017, Caet Ne Tr000168154 ot 28 utons 2017 (Ilpuma AiiTu).
Cpok gevicteus — 1 rox.
7. Microsoft Visio mpodeccronanpubiit 2010. IMoxmmucka Microsoft
Imagine Premium Axt nepemaun mpaB Ne Tr046356 or 04
asrycta 2017, Cuet Ne Tr000168154 ot 28 utons 2017 (Ilpuma AiiTwn).
Cpoxk nevictBus — 1 ron.
8. Microsoft Visual Studio 2010. TIlommmcka Microsoft Imagine
Premium Akt nepenaun mpaB Ne Tr046356 or 04 asrycra
2017, Caer Ne Tr000168154 ot 28 urons 2017 (Ilpuma Ai#iTu). Cpox
neiicteus — 1 rox.
9. Ilporpammuoe obGecniedenne 1o Jswmnensud GNU GPL: 7-Zip,
Blender, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice,
Maxima, Mozilla Firefox, Notepad++, StartUML V1.

3.1 TpeGoBaHusI K MUHUMAJIBLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecre4yeHHn o

[Tomernenne kaOMHETOB YIOBIETBOPSET TpeOoBaHUSIM CaHUTAPHO-ITHASMHOIOTUUECKIX

npaBuwsl 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THIOBBIM 000pYJIOBaHHEM,

YKa3aHHbIM B HACTOSIIUX TpC6OBaHI/I}IX, B TOM YHCJIC CIICHUAIM3UPOBAHHAA y‘-IC6Ha${ MeOelb 1

cpeacrTBa O6yquI/I${, JOCTAaTOYHBIMU [JIsI BBIIIOJIHCHU S TpC6OBaHI/II71 K YPOBHIO ITOATOTOBKHU

oOydJaronuxcs.

KaOGuneTsl ocHalleHbl MyJIbTUMEIUNHHBIM 00OpPYJOBaHHEM, IOCPEJICTBOM KOTOPBIX

YYaCTHUKH 00pa30BaTEIbHOTO MpoIiecca MOTYT IPOCMATPUBATh BU3YaIbHYIO, CO3/1aBaTh
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NPe3CHTAIMH, BUICOMATEPUAIIBI, UHBIC JIOKYMEHTHI.

B cocraB yueOHO-METOAMYECKOTO M  MaTEpHAIBbHO-TEXHUYECKOTO OOecIreueHHUs
POrpaMMbl YI€OHOM TUCITUTUIMHEI MaTeMaTuka BXOJIAT:

—  MHOTO(YHKIMOHAJIBHBIN KOMILUICKC IPENoIaBaTeris;

—  HarJIsgHBIC TOCOOMS (KOMILUIEKTHI Y4eOHBIX TaOUIL, IJIAKATOB, U Jp.);

—  uH(OPMAIMOHHO-KOMMYHHKAITMIOHHBIE CPEJICTBA;

—  DKpaHHO-3BYKOBBIE IIOCOOUS;

—  KOMIUICKT TEXHHYECKOUW JOKYMEHTAIlUH, B TOM YHCJIE IMaclopTa Ha CPeICcTBa

00y4YeHUs, THCTPYKITUH 110 UX UCIOJIL30BAHUIO U TEXHUKE O€30MMaCHOCTH.

3.2 UudopmanuonHoe odecneyenne o0yueHust

B 6ubnunoreunsiit Gpoua BXOAAT yueOHUKH, yueOHO-MeTonudeckue KoMiuiekTsl (YMK),
o0ecrevnBarOINe OCBOCHHE YYEOHOW TUCIUIUIMHBI MareMaThuka, pPEKOMEHJOBAHHBIC WA
JOTTYIIICHHBIE I UCIOJB30BaHUS B MPO(ecCHOHAIBHBIX 00pa30BaTEBHBIX OpraHU3aIUsX,
peanu3yromux o0pa3oBaTeIbHYI0 HPOrpaMMy CpeaHero ooOmiero oOpa3oBaHUsi B TMpefeniax
ocsoeHust OITOII CITO na 6a3e 0CHOBHOTO 00IIIEro 00pa3oBaHusI.

B mporecce ocBoeHMsI MporpaMMbl y4eOHOM IUCHHUIUIMHBI MaTemaThka CTyJIEHTHI
JOJKHBI UMETh BO3MOXKHOCTH JIOCTyMa K 3JEKTPOHHBIM Y4eOHBIM MaTepHaliaM 1O MpeaMeTy,
UMEIOIIUMCSI B CBOOOJTHOM J0CTyne B ceTH MHTepHeT (3MEeKTPOHHBIM KHHUTaM, MPaKTHUKyMaM,
TecTaM u Jp.).

CHnHCOK HCTOYHHKOB:

st o0yqaromuxcst

1. Bapaymkun, B.B. Marematuka. DneMeHTsI BbICIIEH MaTeMaTuku: yuyeOHuk: B 2 T. T.
1 / B.B. bapaymkun, A.A. IIpokopseB. — M.: KYPC: UHOPA-M, 2020. — 304 c. — (Cpennee

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

2. bapnymkun, B.B. MaremaTnka. DneMeHThI BbICIIEH MaTeMaTUKU: yueOHuK: B 2 1. T.
2 / B.B. bapnymkun, A.A. [IpokopseB. — M.: KYPC: UHOPA-M, 2020. — 368 c. — (Cpennee

npodeccronaspHOe 00paszoBanue).http://znanium.com/catalog.php?bookinfo=872363

3. bammakoB M.U. Martemaruka (CIIO). YueOnuk : yueOnuk / M.M. BammakoB. —

Mocksa : KnoPyc, 2019. — 394 c.https://www.book.ru/book/929528/view2/1

4. JlamasH A.A. Matemaruka : yueOnuk / A.A. Jlagasta. — 3-e uzn., ucrp. u gomn. — M.
NH®PA-M, 2020. — 544 c. — (Cpennee npodecCHOHATbEHOE
obpasoBanue).http://znanium.com/catalog.php?bookinfo=774755
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s mpenonasareJieit

1. bammakoB M.I. Maremaruka: yue6uuk / M.W. bammmakos.- 2-¢ u3g., crep.- M.:
KHOPVYC, 2020.-394 c.-(Cpennee npodeccuoHaabHOEe 00pa30BaHHeE).

2. boromonoB, H.B. Maremaruka: yuebnuk s CIIO/H.B. boromonos, ILU.
Cawmoiinenko.- M.: FOpaiir, 2020.-396 c.

3. boromomnos, H.B. Ilpaktuueckue 3ausTus no Maremaruke: yaed. nocoodue st CIIO.-

11- u3n. nepepad. u gom.- M.: FOpaiit, 2021.-495 c.

HNurepHeT-pecypcesl
www.fcior.edu.ru (MapopMalimoHHbIe, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATCPHAJIbI).

www.school-collection.edu.ru  (Enunas  koiutekuusi 1nupoBbIX  00pa30BaTEIbHBIX

pecypcoB).

3.3 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOT Wit

B paMkax wu3ydeHUs [OUCUUIUIMHBI MCIOJB3YIOTCA CIEAYIOUIMEe WHPOPMAaLMOHHBIE
TEXHOJIOTHH:

— DJJIEKTPOHHBIE 00pa3oBaTelIbHbIE pECYpChl, B KOTOpbIE BXOIAT AJIEKTPOHHAs
oOpa3oBatenpHas  cpena  AkajaeMuM  (pacmoiiOKE€HHass IO  3JEKTPOHHOMY  aJpecy

http://185.18.111.102/moodle/course/index.php?categoryid=54), 2IeKTPOHHO-OMOIHOTEYHAsT CUCTEMA

«Znanium.com»  (pacroJIOKEHHass [0 DICKTPOHHOMY ajpecy  http:/znanium.com/catalog),

AIIEKTPOHHO-O0MOMHOTeUHas cuctema «Ibooks.ru» (pacmonokeHHas MO 3JIEKTPOHHOMY aJipecy

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

— TMpEe3eHTAlOHHbIE MaTepuajbl, pa3paboTaHHbIE B LEISIX BU3yaIM3alUH y4eOHOTO
MaTepHala U MOBBIIEHHS HATSAHOCTH O0YUYEeHHUs], B COOTBETCTBUU C KaJ€HJIAPHO TeMaTUYECKUM

IJIAHOM ITO JHUCITUIIIIMHE,

— B paMKax M3y4eHUs JUCIUILIHHBI UCTIONB3yeTcs makeT nporpamm Microsoft Office.

3.4 ¥YcaoBus peanuzanyid NPOrpamMMbl Jisi O0YyYAKIIUXCHA WHBAJIMIAOB M JIMI C

OrpaHU4Y€¢HHBIMH BO3MOKHOCTHAMM 3/10POBbLA

Copepxannie cpeaHero MmpodeccnoHaIbHOTO 00pa30BaHUST U YCJIOBHS OpTraHU3AINH
o0ydeHus OO0ydYarommxcss ¢ OCOOBIMH OOpa30BATENbHBIMH TOTPEOHOCTSMH OIPEACTSIOTCS

aJlanTUPOBAHHOM 00pa30BaTEIHHOM MPOTPAMMOH.
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OOydeHnne 10 00pa3oBaTeNbHBIM TMpPOrpaMMaM  CpeAaHero  MmpodhecCHOHATBLHOTO
o0Opa3oBaHusi O0y4alOUIMXCSd C OrPaHUYCHHBIMH BO3MOKHOCTSIMH 3/0pOBbS Ha (akyinbTere
cpeaHero  Mpo(ecCHOHAIBHOTO  O0pa30BaHMA  aKaJEeMHHM  OCYILIECTBISIETCS C  Y4eTOM
O0COOCHHOCTEH MCUXO(PHU3UIECKOTO PA3BUTHS, WHIUBUIYATBHBIX BO3MOXHOCTEH M COCTOSHUS
3JI0POBBS TAKUX O0YYaIOIINXCS.

CreunanbHble YCIOBHSI BOCIUTAHUS U PA3BUTHS TAaKUX O0YYaIOIINXCS, BKIIOYAIOT B
cedst:

- WCIOJIb30BaHUE CIECIMATBLHBIX 00Pa30BaTEIbHBIX MPOTPAMM U METOJIOB OOyUYEHUS U
BOCTIUTAHHSI,

- HCIIOJIb30BAaHHME CIICLHUANTbHBIX YYEOHUKOB, Y4YEOHBIX IMOCOOMH W AUJAKTUYECKUX
MaTEepPUAJIOB MO TUCIUIUIMHAM CIICIIUATBHOCTH,

- OCHAIIICHUE 3JIaHUSl CHCTEMaMH IPOTHUBOINOKAPHONW CHUTHAIM3AIMUA M OIOBEIICHHS C
OyOIUpPYIONIMMH  CBETOBBIMH  yCTPOWMCTBaMHU, HH(DOPMALIMOHHBIMUA TabJI0 C TaKTUIHHOU
(mpocTpaHCTBEHHO-peabedHON) nHbOPMAITUEH U JIp.

- CHCIHMATBHBIX TEXHHUYECKUX CPEJCTB OO0yUYEHHUs KOJUIGKTHBHOTO W WHIUBUIYATHHOTO
MOJIb30BAHUS, HANPUMEpP, HCIIOJIB30BAHUE MYJIBTUMEIUHHBIX CPEACTB, HAJTUYUE OPTTEXHUKH,
CITalI-MIPOEKTOPOB, SJIECKTPOHHOM TOCKU C TEXHOJOTHEH Ta3epHOr0 CKaHUPOBAHUS,

- obecrieyeHNEe BO3MOXHOCTU AMCTAaHLUMOHHOrO oOyueHus (dnextpoHHele YMK s
JTUCTAHIIMOHHOTO OOYyYEeHUS, YUeOHUKH HA PJICKTPOHHBIX HOCUTEIISAX U JIP.)

- TPEeJOCTaBIEHHE YCIYr accucTeHTa (TIOMOIIHMKA), OKAa3bIBAIOMIETO OO0YYaIOUTUMCS
HEOOXOIMMYIO TEXHUYECKYIO TTOMOIIIb,

- HAIWYMEe KOMITBIOTCPHOW TEXHWKH M CICIHAIHHOTO MPOTrPAMMHOTO OOECTICUeHUS,
aJanTUPOBAHHBIX JJI MHBAIUIOB U jini] ¢ OB3;

- obecrieueHue ToCcTymna B 3aHUs 00pa30BaTeIbHBIX OPTaHU3AIMA U APyTHUE YCIOBHs, 03
KOTOPBIX HEBO3MOXKHO HIIU 3aTPYJHEHO OCBOEHHE 00pa30BaTeNbHBIX MPOTrpaMM 00yHarOIIUMUCS
C OrPaHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBBSI.

- KOMIUJICKTOBaHHME OHMOIHMOTEK CICIUATbHBIMU aTalTHBHO-TEXHHYSCKUMHU CPEJICTBAMU
st uHBaUA0B U smi ¢ OB3 (roBopsmmMu KHUTaMH Ha QIieni-KapTrax ¥ CHelHaTbHBIMH
amnmaparaMu JJisi UX BOCIIPOU3BEICHN).

B 1mensx JOCTYNMHOCTH TOJy4YeHHS CpPEeIHEero MpoQecCHOHAIBHOTO 00pa3OBaHUS
oOyJaromuMucs ¢ OCOOBIMH  00pa3oBaTeNbHBIMH MOTpeOHOCTMH  akaxgemuert WMCHUT
obecrieunBaeTcs:

1) it 00yYaIOIIMXCS ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 37I0POBbSI 10 3PEHUIO:

- ajgantanus OQUIMAILHOTO caliTa akaJAeMHH B CeTH VHTEpHET C y4eTOM OCOOBIX
NOTPEOHOCTE MHBAIKMIOB 10 3PEHUIO C MPUBEICHUEM UX K CTaHIApTy AOCTYITHOCTH BeO-
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KOHTEHTa 1 Be0-CEPBHCOB;

- pasMmemieHue B JOCTYNHBIX JUIs OOYy4YaloIIMXCsl, SBJSIOIIMXCS CIENbIMA WIN
CJIa0OBUIAIIMME, MECTaX W B aJalTHPOBAHHOWH (GopMe (C y4eToM HUX OCOOBIX MOTpPeOHOCTEH)
CHpaBOYHON MH(MOPMAIMK O PACTIMCAHHUU JICKIUH, YIeOHBIX 3aHATUN (HOJDKHA OBITH BBIIOJHEHA
KPYIHBIM (BBICOTA MPOMUCHBIX OYKB HE MeHee 7,5 cM) penbe(HO-KOHTPACTHBIM HIpu(TOM (Ha
6emoM niu kEntom GoHe) u npoayonupoBana mpudTom bpaiins);

- o0ecrieyeHne BBITYCKA albTEPHATHBHBIX (POPMATOB MEUYATHBIX MATEPUATIOB (KPYITHBINA
mpUQT WK ayauoQanb);

- oOecriedyeHue MOCTyna OOYyYarolIerocsi, SBISIONIETOCS CIENBIM W HCIOJIB3YIONIETO
c00aKy-TOBOBIPS, K 3JaHUI0 00pa30BaTEIbLHOW OpraHHM3allid, PACIOJararoIiero MECTOM s
pa3MenIeHus COOAKU-TIOBOBIPS B YaChl O0YUICHHSI CaMOTO 00YJaroIIerocs;

2) i O0YYaIOIIUXCS C OTPAHUUCHHBIMU BO3MOYKHOCTSIMU 3JI0POBBS 110 CIIYXY:

- nyOnMpoBaHHME 3BYKOBOH CIIPaBOYHON WH(POPMAIMK O PACIUCAHUU YYEOHBIX 3aHATUH
BU3yalIbHOU (YCTAaHOBKA MOHHMTOPOB C BO3MOXKHOCTBIO TPAHCIISIMU CyOTUTPOB (MOHHUTOPBI, UX
pa3Mephl U KOJMYECTBO HEOOXOAUMO OMPEICIISATH C YYETOM pa3MepOB MOMEIICHHUS );

- oOecrieueHre Ha/IJICKAIIIMMHU 3ByKOBBIMH CPEJICTBAMHU BOCIIPOU3BEACHUS HH(DOpMAITHH;

3) i 00yd4arommMxcs, HMEIOUIMX HapYIICHUs OMOPHO-IBHraTeJIbHOrO ammapara,
MaTepHaIbHO-TEXHUUECKUE YCIOBUS JO0JKHBI 00€CIIeYMBAaTh BO3MOKHOCTh O€CIIPENATCTBEHHOTO
JOCTyna oO0ydJalomuxcss B ydyeOHbIE TOMENIEHHs, TyaleTHble M Jpyrue IOMELICHHs
00pa30oBaTeNbHOIN OpraHu3alny, a TakkKe X NpeOdbIBaHWE B YKa3aHHBIX MOMEIICHUIX (HaJudue
MIaHJIyCOB, MMOPYYHEH, paCIIMPEHHBIX ABEPHBIX MPOEMOB, JIN(TOB U APYTHX MIPHCIIOCOOICHHIA).

4) Tlpu TONyYeHHH CPEIHEro MpoQPecCHOHATBHOTO 00pa30BaHUS OOYYAIOUIMMCS C
OTPaHUYECHHBIMH  BO3MOXKHOCTSIMH ~ 3JO0POBBSI  aKaJeMHUEH MpPEJOCTAaBISIOTCS — OecIIaTHO
crielManbHble Y4eOHMKM M ydeOHble MOocoOus, MHas ydyeOHas JUTeparypa, a TakkKe YCIyrd

CYpAOIEPEBOTINKOB U TU(DIOCYPIOTIEPEBOAUNKOB.
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4 XapakTepucTuka

OCHOBHBbIX BHUI0B HECATCJIbHOCTH Oﬁy‘laIOH.[I/IXCﬂ 1o

o01meodpazoBareibHOM y4eOHOH nucuuiuinHe MaTtemaTuka

Conepxanue XapakTepuCcTHKa OCHOBHBIX BHJAOB Y4eOHOW /1eATeJIbHOCTH
o0y4eHust CTY/1€HTOB

(Ha ypoBHe y4eOHBIX JeilcTBUIl)
BBenenue O3HakOMJIEHHE C POJIbI0 MATEMAaTUKH B HayKe, TEXHUKE, JKOHOMUKE,

MH(POPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKOMN EATEILHOCTH.
O3HaKOMJICHHE C LENISIMH U 3a/la4aMH U3y4CHUS] MaTEMaTHKH IIPU
ocBoenuu npodeccuit CI1O u cnennansuocreid CI10

Anrebpa

Pa3BurTue noHsATHSA
0 yucJjie

Breimmonnenue apudmMeruueckux NeMCTBUN HAJ YHCIAMH, COYeTas
YCTHBIE U INCbMEHHBIE TPUEMBI.

Haxoxnaenne mpuOIMKEHHBIX 3HAYCHWA BEIUYHMH U TIOTPEITHOCTEH
BBbIUMCIIEHUH (aOCOJIFOTHONW M OTHOCHUTENIBHOW); CpaBHEHHE YMCIIOBBIX
BBIPAKCHUI.

Haxoxxnenue omubok B IpeoOpa3oBaHUsAX U
(oTHOCHUTCS KO BCEM IIYHKTaM MPOrpammbl)

BBIYMCIICHUAX

Kopnn,
Jorapugmel

CTeINeHH,

O3HakOMJICHME C IOHATHEM KOpHSA N-H CTENEHH, CBOMCTBAMH
PaauKaIOB ¥ IPABUIIAMHM CPABHEHUS KOPHEM.

@opMyIUpOBaHUE ONPENENEHHUs KOPHS U CBOWCTB  KOPHEH.
Brluncnenue u cpaBHEHHE KOPHEH, BBIITOJIHEHUE NIPUKUIKY 3HAYCHUS
KOpHSL.

[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKEHUU, COJEPIKAIINX
paauKabl.

Boinonnenue pacueroB mo ¢opmynaM, COAEpKAIIUM pPaTUuKabl,
OCYILECTBIISAS HEOOXOUMBIE MTOICTAHOBKH U MIPE0Opa3oBaHMsL.
Onpenenenre paBHOCUIBHOCTU BhIpaXXEHUH ¢ paaukanamu. Pemienue
HpPpalMOHAIBHBIX YPAaBHEHUM.
O3HakomiieHHME C  IOHATUEM
[IOKa3aTeseM.

HaxoxneHue 3HaueHUIl CTENEHU, HUCHOJb3ys NpU HEOOXOJUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.

3anucbiBaHUE KOpHSA N-U CTENEHW B BUJE CTENEHU C JPOOHBIM
nokaszaTesieM U Hao00poT.

@opMyIMpOBAHME CBOMCTB CTeNeHEd. DBplumcieHue creneHen c¢
palMOHAIBHBIM II0KA3aTeIEM, BBIIIOJHEHUE IPUKUAKUA 3HAYCHUs
CTENIEHU, CPABHEHUE CTEIICHEH.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIINX
CTENIEHU, IPUMEHSS CBOMCTBA. PelleHne mokasaTenbHbIX ypaBHEHUM.
O3HakOMJIEHHME ¢ TPUMEHEHUEM KOPHEN U CTETIEHEN IIPU BBIYUCIICHUH
CpEIHUX, JEIEHUH OTpe3Ka B «30JIOTOM cedeHun». Pemenune
MIPUKJIAHBIX 337a4 Ha CI0XKHBIE TPOLIEHTHI

CTEIIEHU C  JIEUCTBUTEIbHBIM

IIpeoOpa3oBanue
anredpanyecKnx
BbIPAKEHU I

Brimonnenue npeobpa3zoBaHuil BRIpAKEHHUH, MpUMEHeHnue (hopmy,
CBSI3aHHBIX CO CBOMCTBAMU CTENEHEN U JIorapu(MoB.

Onpenenenue o0gacTu JOMYCTUMBIX 3HAUEHUH JTIOrapu(pMUIECKOTO
BbIpakeHus1. Perenue orapuMuieckux ypaBHEeHUI

OCHOBbBI TPUTOHOMETPUH
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OcHOBHBIC TOHATHSA

N3yueHnue paamaHHOTO METOAAa M3MEPEHUsl YIJIOB BpalleHUS U HX
CBSA3M C TpaaycHoil mepoil. M300pakeHue yriioB BpallleHUs Ha
OKPYHOCTH, COOTHECEHUE BEJINYUHBI YIJIA C €r0 PACIIOJIOKEHUEM.
dopmynupoBaHuE ONpeAeSICHUN TPUTOHOMETPUYECKUX (PYHKIMMA IS
YIJIOB TTOBOPOTA M OCTPBIX YTJIOB MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA U
00BsICHEHHE UX B3aUMOCBSI3H

OcHoBHBIE IIpumeHEeHHE  OCHOBHBIX  TPUIOHOMETPUYECKUX  TOXKIECTB  JJIA
TPHTOHOMETPHYECKHe | BBIYMCICHHUS 3HAYEHUH TPUTOHOMETPUYECKHX QYHKIMI 110 OJJHON M3
TOKAECTBA HUX
IIpeoOpasoBanus N3ydenne oCHOBHBIX (POPMYJI TPUTOHOMETPUH: (POPMYJIbI CIOXKEHUS,
NpocTeHIuX yIIBOCHHUS, MTPE0Opa30BaHUsl CyMMbI TPUTOHOMETPUYECKUX (YHKIUN B
TPUTOHOMETPHYECKHX | IPOU3BEICHUE M IPOM3BENCHUS B CyMMy M IIPUMEHEHHE IIpH
BbIPasKeHUH BBIUUCIICHUM 3HAUEHUS TPUTOHOMETPUYECKOIO  BBIPAXKEHUS U
YIPOILEHHUS €ro.
O3HakOMJIEHHE CO CBOMCTBAMM CHMMETPUM TOYEK HAa EIUHUYHOUN
OKPY’KHOCTH M IPUMEHEHHE UX JJIs BbIBO/IAa ()OPMYII IPUBEICHHS
IIpocreiimmue Pemenue no ¢popmysnam U TPUrOHOMETPUUECKOMY KPYTY IIPOCTEHILINX
TPUTOHOMETPHUYECKHE | TPUTOHOMETPUYECKHUX YpaBHEHUM.
YPaBHEHUS u | [Ipumenenne oOmMX METONOB pElICHUs YpaBHEHWH (IpUBEIEHHE K
Hepagencmea JMHENHOMY, KBaJpaTHOMY, METOJ pAa3JIOKEHUS Ha MHOXUTEIH,
3aMEHbl  MEPEMEHHOW) TpU  PEIIEHUd  TPUTOHOMETPUUECKUX
YpaBHEHUH.
YMeHue OTMEYaThb Ha Kpyre peLieHus MIPOCTEUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcHHYC, O3HakOMJIEHHME C TOHATUEM OOpaTHBIX TPUTOHOMETPUUECKHUX
APKKOCHHYC, GbyHKIU.
apKTAaHTeHC Yuciia W3yuyenune omnpeneneHuil apkcuHyca, apKKOCHHYyca, apKTaHTeHca
yuciaa, (QOpMyJIHpOBaHHME UX, H300pakeHHEe Ha  EIUHUYHOU

OKPY’KHOCTH, IPUMEHEHHUE NP PEICHUU YPABHEHUI

®OYHKIUU, UX CBOUCTBA U TPAOUKU

®yuxkuuu. [lonsTtue o
HeIpepbIBHOCTH
GyHKun

O3HakoMJIEHUE C IOHATUEM NIEPEMEHHON, PUMEPAMH 3aBUCUMOCTEN
MEXIY IIEPEMEHHBIMU.

O3HakoMJIEHHE C TTOHATHEM TpaduKa, ONpeaeIeHne MPUHAIIECHKHOCTH
Touku rpaduky QyHkuuu. OmnpezneneHue no Gopmyie mpocTeuiei
3aBUCHMOCTH, BuJa ee rpaduka. Beipaxenue mo ¢opmyne OmHON
MEPEMEHHOM Yepe3 Apyrue.

O3HakoMJIeHHE C ompeesieHueM (YHKINH, (OpMYIHUPOBAHUE ETO.
Haxosxnenue o6acTu onpeneneHus u 001acT 3HaueHui QyHKIIUHA

CpoiicTBa QyHKIHM.
I'padguueckasn
HHTepIpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHMOCTE B
peajIbHBIX Ipoueccax
U SIBJICHUSAX

O3HakomJIeHHE ¢ TpUMepaMy (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peaJIbHBIX MpoLeccax U3 CMEXHBIX TUCHUTUIIMH.

O3HakOMJIEHME C [IOKa3aTENbHBIMU PACCYKJIEHUSMU HEKOTOPBIX
CBOMCTB JMHEMHONM M KBaJapaTUYyHOM (YHKUUH, MpOBEIECHUE
UCCIIEIOBAaHMsI JTMHEHHON, KyCOUYHO-JIMHEHHOH, ApOoOHO-TMHEHHON U
KBaJpaTH4HON (QyHKIUH, nocTpoeHue ux rpagpukon. [loctpoenue u
yrenue rpadukoB ¢pyHkuuid. MccnenoBanue GpyHKIUU.

Cocrapnenre BU10B (QYHKIIMM IO JAHHOMY YCJIOBHIO, PEIlIEHUE 3a/1a4
Ha DKCTPEMYM.

Brimonnenue npeobpa3zoBanuii rpaduka QyHKIHHA

OopartHbie pyHKUMHU

W3ydenue mnoHATHSA OOpaTHOW (YHKIMH, OINpeneleHue BUAA U
noctpoeHue rpadpuka oOpaTHON QyHKIUH, HAXOKICHHUE ee 001acTH
ompenenaeHuss U oonacTu 3HadeHWil. [I[puMeHenne cBOWCTB (pyHKIHI
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P UCCIIEIOBAaHUU YPaBHEHUM U PEILICHUH 3a7a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TTOHITHEM CIOXKHOU (QYHKINUU

CreneHneie, Brrancnenue 3HaueHu GyHKIMN 110 3HAYEHUIO apIyMEHTa.
NoKa3arTejibHbIe, OmnpeneneHue NONI0XKEHNA TOUKH Ha TpaduKe 10 ee KOOpJUHATaM U
Jorapudmuyeckue M | HA0OOPOT.
Tpuronomerpudeckue | Mcnone3oBanue cBoiicTB (QyHKIMH 108 CpaBHEHHMS 3HA4YCHHH
¢yukuun. O6paTHpie | cTeneHel u jorapudmos.
Tpuronomerpuueckune | Ilocrpoenne rpadukoB CTENEHHBIX U JOrapU(PMUIECKUX QYHKIHMA.
pyHKIHHI Pemenne mokazaTenbHBIX W JIOTapU(MUYECKUX YpaBHEHUH W
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.
O3HaKOMJICHHE C TIOHSATHEM HETPEPHIBHON MEePHOANYECKON (PYHKINH,
(dopMyIMpOBaHHE CBOWCTB CHHyCa M KOCHHYCa, IOCTPOEHHE HX
rpauKoB.
O3HakoMJICHHE C TIOHATHEM FapMOHMYECKUX KOJICOAaHUH U IPUMEpaMu
TapMOHUYECKUX KOJEeOaHW JJIi ONMHCAHUS TPOLECCOB B (PHU3UKE U
Apyrux o01acTAX 3HAHUSL.
O3HakoMJICHHE C TIOHSATHEM pPa3pbIBHOM MEPUOIMYECKONW (DYHKIIHH,
(dbopMyIMpOBaHHUE CBOWCTB TaHI€HCAa M KOTAHTEHCA, IOCTPOEHUE HX
rpaduKoB.
[IpumeHeHue CBOWCTB  (YHKUMH JUIsl  CpaBHEHHUS  3HAYCHHH
TPUTOHOMETPUYECKNX (YHKIWH, pEIIeHUS TPUTOHOMETPHYECKUX
YPaBHEHUH.
[Moctpoenne rpagukoB 0OpPaTHBIX TPUTOHOMETPHUECKUX (YHKIHMN H
olpeJiesieHue 1o rpadukaM UX CBOUCTB.
Brimonnenue npeobpa3zoBanus rpaguKoB
HAYAJIA MATEMATHYECKOTI'O AHAJIM3A
IMocaenoBarenbHocTH | O3HAKOMJIEHHE C  TOHSATHEM  YHCJIOBOM  MOCJENIOBATENbHOCTH,

crioco0amH ee 3a/1aHusl, BBIYMCICHUSIMU €€ YJICHOB.

O3HakoMJIEHHE C IOHATHUEM IIPEJIENa MOCIEI0BATEIbHOCTH.
O3HaKkoOMJIEHHE C BBIYUCIEHUEM CYMMbl OECKOHEYHOTO YHCIOBOTO
psga Ha TNpUMEpe BBIYUCIECHHUS CYMMbI OECKOHEYHO YObIBarouieiu
re€OMETPUUYECKOM MPOTPECCHH.

Pemenune 3amau Ha mnpuMeHeHHE (GOPMYJIBI CyMMbl OECKOHEYHO
yOBIBaroIIei reOMeTPUUECKOil porpeccuu

IIpousBonHass u ee
NpUMeHeHHne

O3HaKOMJIEHHE C TOHSITHEM IIPOU3BOJHOM.

W3ydenue u GpopMyupoBaHue €€ MEXaHUYECKOTO U T€OMETPHUECKOTO
CMbICJIa, U3yUYEHHUE AJITOPUTMa BBIYMCIIEHUS TPOU3BOHON Ha MpUMeEpe
BBIUMCIICHUS] MIHOBEHHOM CKOPOCTM U YIJIOBOTO KO3 QHUIMEHTa
KacaTeJIbHOM.

CocraBieHne ypaBHEHUs KacaTeabHOH B 001IIeM BUE.

VYcBoenue mpaBun auddepeHIupoBaHus, TaOIUIBI MTPOU3BOIHBIX
JJIEMEHTApHBIX (PYHKUUH, NpuMeHeHue Uit auddepeHIupoBaHHs
(GyHKIUH, COCTaBJIEHUs YpaBHEHUS KacaTelbHOM.

W3ydenue TeopeM O CBSI3U CBOMCTB (PYHKIMM M TPOU3BOIHOIM,
(hopMyIHpOBKa UX.

[IpoBeneHne ¢ MOMOIIBIO MPOM3BOJHONW HCCIEIOBAHUS (DYHKIUH,
3alaHHON (hopMmyIIOi.

VYcraHoBiieHHE CBA3M CBOMCTB (YHKIMH M MPOU3BOAHOM MO UX
rpadukam.

IIpuMeHeHHEe NPOU3BOAHOM I PELICHHs 337a4 HAa HAXOXKICHHE
HanO0JIbIIEr0, HAMMEHBIIET0 3HAaYEHUS U Ha HaX0XKJICHHE SKCTpeMyMa
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IlepBooOpa3znas u | O3HaKOMIIEHHE C IOHSATHEM UHTErpajia U NepBooOpazHoOi.
HHTErpaj W3ydenne mpaBuia BBYUCICHHS IEPBOOOPAa3HOH U TEOpEMBI
Herorona— JleitOauna.
Pemenue 3a1a4 Ha CBSI3b IEPBOOOPA3HON U €€ TPOU3BOIHOM,
BBIYHCIICHHUE NTEPBOOOPA3HON Ui JaHHON (QYHKITUH.
Pemenue 3amady Ha DOpPUMEHEHHME MHTErpajga JJis BBIYHUCICHUS
(bu3MYECKUX BEIIMYMH U TUIoLIaen
YPABHEHUS U HEPABEHCTBA
YpaBHeHus u | O3HaKOMJIEHHUE C TPOCTEHIIMMHU CBEJEHUSAMH O KOPHSIX
CHCTeMbl YypPaBHEHMii. | AIreOpauyecKUX YpaBHEHUMH, IIOHATUAMH HCCIIEI0BaHNs ypaBHEHUH U
HepaBencrBa M | CUCTEM YPaBHEHU.
cucTeMbl HepaBeHCTB | M3yuenne TeopuM paBHOCHIIBHOCTHM YPaBHEHHUH M €€ IPUMEHEHHMS.
¢ naByms | IToBropeHne 3ammcu pelmieHusl CTaHAAPTHBIX YPABHEHWMH, IPUEMOB
nepeMeHHbIMH npeoOpa3oBaHusl ypaBHEHHUH I CBEIEHUs K CTaHIapTHOMY
YpaBHEHUIO.
Pemrenue panMoHanbHBIX, HPPALUOHAIBHBIX, IIOKA3aTENIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.
Ucnonb3oBanue cBOWCTB U TpadukoB GYHKIUN U1 pEIICHUS
ypaBHeHUM. [loBTOpeHNE OCHOBHBIX IPUEMOB PEILIEHUS] CUCTEM.
Pemenue ypaBHeHUl ¢ MPUMEHEHHUEM BCEX MPUEMOB (Pa3oKeHHUS Ha
MHOXXUTEIH, BBEICHHMS  HOBBIX  HEU3BECTHBIX, I10JCTAHOBKH,
rpauIecKoro MeTo/1a).
Pemenue cucrem ypaBHEHUI ¢ IPUMEHEHUEM PA3JIMUHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMU PELICHHS HEPABEHCTB U
WCTIOJB30BaHNE CBOWCTB M TIpaduKoB (YHKIMHA TPH PEHICHUN
HEPABEHCTB.
Pemenne HepaBeHCTB M CHUCTEM HEPAaBEHCTB C MPUMEHEHUEM
pa3IUYHBIX CIOCOOOB.
[Ipumenenue MaTeMaTHYeCKUX METOJI0B TUISt pelieHus
CoJIepKaTeNbHbIX 3ajlad U3 Pa3JIMUYHbIX 001acTeil HayKu M MPaKTUKH.
WHTepnpeTnpoBaHue pe3yiabTaToB C YUYETOM pealbHbIX OrpaHUYEHUN
IJIEMEHTBI KOMBHUHATOPUKU, TEOPUU
BEPOSAATHOCTEN U CTATUCTHUKH
OcHoBHble noHsTHa | V3yueHue nmpaBuiga KOMOMHATOPUKHU U IPUMEHEHUE TPU PEIICHUH
KOMOUHATOPUKH KOMOMHATOPHBIX 3a/1a4.
Perienne KOMOMHATOPHBIX 33]1a4 METOI0M Nepedopa U Mo MpaBUITy
YMHOKEHUS.
O3HakoMJIeHHE C TOHATHAMU KOMOWHATOPUKH: pa3MEILICHUS MY,
COUYETaHUSIMHU, [TIEpECTaHOBKAMHU U (HOpMyJIaMu JJIsl UX BHIYMCICHUSI.
OOmbsicHeHHe U TpUMeHeHHe (HOpMYJT ITIsl BBIYUCIICHUS pa3MEIIeHUH,
MIEPEeCTaHOBOK M COUYETAHUM NPU PEIICHUH 3a/1a4.
JIeMEeHTBbI Teopuu | VI3yueHne KIIaCCHMYECKOIO OIPEJEICHUsI BEPOATHOCTH, CBOMCTB
BepOSITHOCTEH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTrpenue npumepoB BBIUUCIEHUS BEpOSITHOCTEN. Pemienne 3amaq
Ha BBIYHCIICHNE BEPOSITHOCTEH COOBITHI
IIpencraBienue O3HakOMJIEeHHE C TPEACTaBICHHEM YMCIOBBIX JaHHBIX H HX
AaHHBIX  (Ta0JMUbI, | XaPAaKTCPUCTUKAMHU.
AHATrpaMMBbl, Pemenue npaktudyeckux 3ajgad Ha 00pabOTKy YHCIOBBIX JaHHBIX,
rpaduxu) BBIYHCIICHHE UX XapAKTEPUCTUK

I'EOMETPUA
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IIpsimble ¥ MI0CKOCTH
B IIPOCTPAHCTBE

@opMyIMpPOBKA U MPUBEICHUE T0KA3ATEILCTB IIPU3HAKOB B3aUMHOTO
PacIoJIOKEHUs NPSMBIX U IJIOCKOCTEN. Pacnio3HaBaHKe Ha 4epTekax v
MOZEJIIX Pa3JIMYHBIX CIy4aeB B3aMMHOI'O PACIIOJIOKEHMS IPSIMBIX U
IJIOCKOCTEH, apryMEHTUPOBAaHUE CBOUX CYXKICHUN.

dopmyIHpOBaHUE ONPEACIICHUMN, MPU3HAKOB 51 CBOWCTB
NapaJUICJIbHBIX M TNEPHNEHAMUKYISAPHBIX IUIOCKOCTEM, IBYTPaHHBIX U
JIMHEHHBIX YIJIOB.

BblnoslHEHHE MOCTPOCHMS YIVIOB MEXKIY NPSIMBIMU, IPSAMOM U
IIJIOCKOCTBIO, MEXKY INIOCKOCTSIMU I10 ONMCAHUIO U PACIIO3HABAHUE UX
Ha MOJEJISIX.

[IpuMeHeHHEe TPU3HAKOB M CBOWCTB DPACIOJIOKEHHS MPSMBIX U
IJIOCKOCTEH NP PELICHUM 3a/1a4.

N300pakeHne Ha pUCYHKAX M KOHCTPYMPOBAaHHE HA MOJEIAX
NEPHEHIUKYJSIPOB M HAKJIOHHBIX K  IUIOCKOCTH,  INPSAMBIX,
MapaJuICIbHBIX IJIOCKOCTEM, YIVIOB MEXAY IPSAMOM WM INIOCKOCTBIO U
000CHOBaHHUE MOCTPOEHUS.

Pemrenne 3amay  Ha  BBIUMCIEHUE TI'E€OMETPUYECKUX  BEJIMYHH.
OnuceiBaHHE PACCTOSIHUS OT TOYKM 1O IJIOCKOCTH, OT NPSAMOH N0
IJIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXIy CKpPEIUBAIOLIMMUCS
IPSIMBIMH, MEKIY IPOU3BOJIBHBIMU (PUIypamMH B IPOCTPAHCTBE.
@OopMyIMpPOBAHKUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHMAX
(TeopeM cyIecTBOBaHUS, CBOICTBA).

N300paxkeHne Ha depTekax M MOJCISAX PACCTOSHHUS U 00OCHOBAaHUE
CBOMX cCyxJeHud. OrmpeneneHue U BBIUUCICHHE PACCTOSHUM B
npoctpanctBe. Ilpumenenue ¢opmyn M TeopeM IMJIaHUMETPUU IS
peleHns 3a1ad.

O3HaKOMJIEHHE C TMOHSATHEM MapaieIbHOTO MPOEKTUPOBAHUS U €r0
ceorictBaMu. POPMyYIMPOBAHUE TEOPEMBI O IIIOIIAAA OPTOrOHAIBLHON
MIPOEKIINNA MHOTOYTOJIbHUKA.

[TpumeneHue Teopun A1 000CHOBAHUS TOCTPOCHUHN U BEIYUCIICHUH.
ApPryMEHTHPOBAaHHUE CBOUX CYKJIECHUN O B3AMMHOM PaCIOJIOKEHUU
IPOCTPAHCTBEHHBIX (PUTYD

MHoOrorpaHHUKH

Onucanne M XapakTEepUCTHUKA Pa3IMYHBIX BUIOB MHOI'OIPAHHUKOB,
[IEPEYUCIICHUE UX DIIEMEHTOB U CBOWCTB.

N300pakeHne MHOTOTPaHHMKOB U BBINOJHEHHE IIOCTPOEHHUS Ha
N300pakeHUSX U MOJIEISIX MHOTOI'PaHHHUKOB.

Beluncnenue NUHEHHBIX 3JIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYypaIusaxX, apryMEeHTHPOBAaHUE CBOMX CYKIEHUI.
XapakTepucTuka u n300pakeHue Ce4yeHus, pa3BepTKU
MHOTI'OTPaHHUKOB, BEIYHMCIICHHE IIJIOIIAIEN TOBEPXHOCTEN.
[loctpoenne mnpocTeHmMX cedeHud KyOa, NOpPU3MBI, MHUPAMHJBI.
[Ipumenenue (HakToB U CBEACHUN U3 IIIAHUMETPHH.

O3HakoMJIEHME €  BHMJAMU  CHUMMETPUH B IPOCTPAHCTBE,
dbopmynupoBaHUE OMNPEACIICHWA W  CBOMCTB. XapaKTEPHCTHKA
CUMMETPHHU TEJI BPALLEHUs] U MHOTOTPAaHHUKOB.

[IprMeHeHne CBOWCTB CHMMETPHH MPH PELICHUH 334a4.
Hcnonb3oBaHne NPUOOPETEHHBIX 3HAHUM JUISL MCCIENOBAaHUS H
MOJICJIIMPOBAHNS HECIIOKHBIX 3a7ad.

N3006pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIOJIHEHHE PUCYHKOB
10 YCJIOBUSAM 3a7a4

Tena u moBepxHOCTH
BpAallleHUus

O3HaKOMIIEHHE C BUIAMH TEeNn BpamieHus, GpopMyIHpoBaHUE UX
ONPENCIICHUN U CBOMCTB.
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dopMyMpoBaHHE TEOPEM O CEYCHUH IIapa MIOCKOCTBIO U TIOCKOCTH,
KacaTeJIbHOU K cdepe.

XapakTepucTUKa M HW300pakeHHE TeJI BpALeHHS, HX Pa3BEPTKH,
CCUCHHSI.

Pemenne 3amay Ha MOCTPOEHHE CEYEHWH, BBIYMCICHUE JUIHH,
paccrossHMM, yriioB, Iuomaaed. IlpoBemeHue  JI0Ka3aTENbHBIX
paccyKIeHH IPY PELICHUH 3a/1a4.

[IpuMeHeHHe CBOWCTB CHMMETPUM IPH PEHICHWW 3a1ad Ha Tena
BpaIeHHsI, KOMOWHAIHIO TEIL.

N300paskeHre OCHOBHBIX KPYTJIBIX TEN W BBINIOJHCHUE PHCYHKA IO
YCIIOBHIO 3aJ1a4u

HN3mepenus B
reoMeTpuu

O3HaKOMIIEHHE C IOHATHUAMHE ILIOMANN U 00beMa, aKCHOMAaMU U
CBOMCTBaMH.

Pemienne 3amad Ha BBIUMCIICHUE IUIOHIAJICH IUIOCKHX (QUTYp C
MPUMEHEHHEM COOTBETCTBYIOMIMX (HOpMYIT U (PaKTOB U3 TUIAHUMETPHH.
W3ydenue TeopeM O BBIYHCICHUU OOBEMOB MPOCTPAHCTBEHHBIX TEI,
pelIeHre 3a71a4d Ha MPUMEHEeHHEe (DOPMYJT BEIYHCIICHHSI 00bEMOB.
Wzydenue QopMyn ans BBIYMCICHUS IUIOMIAACH TOBEPXHOCTEH
MHOTOTPAaHHUKOB ¥ TEJI BPAIICHHUS.

O3HAaKOMJICHHE C METOJOM BBIUMCIICHHS IUIOMIAJA IOBEPXHOCTH
cdepsl.

Pemienne 3ajmay  Ha  BBIYMCIICHHE  IUIOIIAJMEH  ITOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

Koopannarsl u
BEKTOPbI

O3HakoMJIEHHE € IOHATHEM BeKTOpa. M3ydeHune 1ekapToBOM CUCTEMBbI
KOOPAMHAT B IPOCTPAHCTBE, IIOCTPOCHUE 110 3aJJaHHBIM KOOpAMHATaM
TOYEK U IUIOCKOCTEH, HaX0XKACHUE KOOPAUHAT TOYEK.

Haxoxnenue  ypaBHEHUH  OKpPY)XHOCTH, c(hepbl, IUIOCKOCTH.
Brruncnenue paccTossHUN MEXKIy TOYKAMH.

N3yueHne CBOWCTB BEKTOPHBIX BEJIMYMH, IIPABUJI  PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUI HAXOXKICHUSA
KOOPAMHAT BEKTOpPA B IIPOCTPAHCTBE, IPABUI JECHCTBHUM C BEKTOPAMHU,
3aIaHHBIMUA KOOPJAMHATAMH.

[IpuMeHeHne Teopuy pY PEILICHUH 331a4 Ha ICHCTBHS C BEKTOPaMH.
N3ydeHne CKaJpHOrO  IPOU3BEACHHUS  BEKTOPOB, BEKTOPHOI'O
ypaBHEHUs NPSMOM U IUIOCKOCTH. [IpuMeHeHne Teopun Npu pelIeHUH
3a/1a4 Ha JEHUCTBUA C BEKTOPaMHU, KOOPAMHATHBIM METO, IPUMEHEHUE
BEKTOPOB JUIsl BBIYMCIIEHUS BEJIMYUH YIVIOB M PACCTOSTHUM.
O3HakOMJIEHME C [IOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPUU O
B3aMMHOM DPAacCIOJIO)KEHUHU NPSIMBIX U INIOCKOCTEN C UCHOJIb30BAHUEM
BEKTOPOB
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5 KoHTpOJIb U OLIeHKA pe3yJibTaTOB OCBOEHMsI 00111e00pa3oBaTe/IbHOI yueOH ol

JMCHUILIMHBI MaTemMaTuka

KoHTponb 1 OmeHKa pe3ysbTaTOB OCBOCHHS YYCOHOH MUCIUIUIMHBI OCYIIECTBISICTCS B

mpolecce MPOBEACHUS MPAKTUYECKUX 3aHSITHM,

TECTUPOBAHUS,

00y4JaronMMHUCs WHIMBUIYAIBHBIX 3aJIaHUM, TIPOCKTOB, HCCIICIOBAHU.

PesynbraTsl 00y4deHus
(ocBOGHHBIE YMEHUSI, yCBOCHHBIE 3HAHU)

@opMbl U METOJBI
pe3yabTaTOB OOYy4ECHHUS

KOHTpPOJIA W  OLCHKH

YMmenus:

YCPTCKEC W TMPOU3BOAUTH HpOCTeI\/'IH_II/Ie
MOCTPOCHUS HA MIIOCKOCTHU.

[IpoBoauTh TOKJIECTBEHHBIE
npeoOpa3oBaHus BbIpakeHuil, | Pemenue YIIpaKHEHU N Ha YpOKe,
COJICPIKAIIMX CTEICHHBIC, MMOKa3aTe/IbHbIC, | BHEAYIUTOPHAsT ~ CaMOCTOsTeNIbHas  paboTa,
norapuMuIecKue U | KOHTPOJIbHAS paboTa.
TPUTOHOMETpHYECKHE DYHKINU.
Ctpoutb rpaduku CTETICHHOM, N
. . Pemenue yIpaKHEHUN Ha YPOKe,
[IOKa3aTeIbHON,  JIOTapU(PMHUUYECKOH U
. BHEAyJUTOpPHAsi CAMOCTOSITENIbHAs paboTa.

TPUTOHOMETPHUYECKUX (DYHKIIUH.
Pemares  mpocredmme  ypaBHEHHA U o

Pewmenue YIPaKHEHHUH Ha YpOKe,
HEPABEHCTBA, COJIEP)KAILUE CTEIEHHBIE,

BHEAy/UTOpHAs  CcaMoOCTOATelIbHas  paloTa,
[IOKa3aTejbHble, JIOrapu(MUUYECKUE U

KOHTpOJIbHAsI paboTa.
TPUTOHOMETpHYECKHE QDYHKIIUU.
N3006paxkaTh reomeTpudeckne GUrypsl Ha .

Pewmenue yIpaXHEHU I Ha YpOKe,

BHCAYAUTOPHAA CaMOCTOATCIIbHAA pa60Ta.

Pemenue yIpaKHEHUN Ha YPOKE,
BoInonHATE oneparuu HaJl BEKTOpaMu U
. . | BHEayIUTOpHas  caMoOCTOsITeNbHass  pabora,
I10JIB30BATHCS CBOMCTBAMM 3TUX ONEPALIUN.
KOHTpOJIbHAsI paboTa.
3Hanun:
. Pemenue MpaKHEHU N Ha OKE
CpoiictBa  apudpmMeTH4ecKoro KOpHS yip YPOKE,
. BHEAyJUTOpHas ~ caMoOCTosITeNbHas  pabora,
HaTypaJIbHON CTEIICHHU.
KOHTpOJIbHAsI paboTa.
. Pemenue yIpaKHEHUN Ha YPOKE,
CpoiicTBa CcTeNeHW C PpaUOHATIBHBIM
BHEAyJUTOpHAs ~ caMoOCTosITeNbHas  pabora,
[IOKa3aTeseM.
KOHTpOJIbHAsI paboTa.
. Pemenne MIpaXHEHU I Ha OKe
CpoiictBa sorapu¢MOB U OCHOBHOE yrip YDOKE,
BHEAyUTOpHAas ~ caMOCTOsATeNbHas  paborta,
JorapupMHUECKOe TOKIECTBO.
KOHTpOJIbHAsI paboTa.
Pemenne yIpaXHEHUN Ha YPOKE,
OcHoBHbIE TPUTOHOMETPUYECKUE
e BHEAyUTOpHAas ~ caMOCTOsATeNbHas  paborta,
PMYJIBL. KOHTpOJIbHAas padoTa.
Pemenne yIpaXHEHU N Ha YPOKE,
Tabnuua mMpPOM3BOAHBIX BJIEMEHTAPHBIX
o BHEAyUTOpHAas ~ caMOCTOsATeNbHas  paborta,
y ’ KOHTpOJIbHast padoTa.
Pemenue yIpaKHECHUN Ha YPOKE,
AKCHOMBI CTEPEOMETPHUH. BHEAyJUTOpHas ~ camocCTosITeNbHas  pabora,

KOHTpOJIbHAsI paboTa.
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