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1. MACIHOPT IPOI'PAMMBbI YYEBHOM JUCHUITINHBI
MaTteMaTHKA

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

[TporpamMmMa y4eOHON NUCHUIUIMHBI SBJISAETCS YacTbIO OCHOBHOUM 00I1eo0pa-
3oBaTeNbHOM mporpammbl B cooTBercTBUU ¢ PI'OC mno cnenuansHoctu CIIO
38.02.03 OnepanmonHas qesTENbHOCTh B JIOTHCTUKE, YKPYITHEHHAS TPYIINa CIIeIu-
anpHOCTeN 38.00.00 DKOHOMUKA U YIIPABJICHHUE.

1.2. MecTo y4eOHOH TUCUMILIMHBI B CTPYKType OCHOBHOI 00pa3oBaTe/bHOM
NporpaMMbl MOATOTOBKH CHENMAJTUCTOB CPeIHero 3BeHa: NUCIUIUIMHA BXOJUT
B 00111€00pa3oBaTeNibHbIN yueOHbIN UKA «[IpoduibHbIe TUCITUTUTUHBDY.

1.3. Hean u 3agauym y4eOHOW MUCUMILIMHBI — TPe0OOBAHUS K pe3yJbTaraM
OCBOCHUSA YU4eOHOU AMCIHUIIIUHBI:

TpeOoBaHus K IPEIMETHBIM pe3yJbTaTaM OCBOEHHUs 0a30Boro Kypca «Mare-
MaThKa (BKJIOYasl anreOpy W Hayajga MaTEeMaTHUUYECKOTO aHaju3a, TEOMETPHIO)»
OTPAKAOT:

1) chpopMupoBaHHOCTH MPEACTABICHUN O MaTEeMaTHKE KaK 4acTh MHPOBOM
KyJbTYpbl U O MECTE MaTeMaTHUKH B COBPEMEHHOM LMBHWIM3ALUH, O CIOco0ax
ONMCAHMS HA MATEMaTUYECKOM SI3bIKE SIBJICHUN PEAJIBHOIO MHPA;

2) copMHPOBAHHOCTh MPEACTABICHUN O MaTEMATUYECKUX MOHATUAX KaK O
BOKHEHIINX MAaTEMaTUYECKUX MOJEISX, IMMO3BOJSIIOIIMX OIMCHIBaTh M HU3y4aTh
pa3HbIE MPOLIECCHI U SIBJICHUS; IOHUMAHUE BO3MOXXHOCTH aKCMOMAaTHUYECKOrO II0-
CTPOEHUSI MaTeMaTUYECKUX TEOPUIL;

3) BIageHUE METOJAMHM JI0KA3aTENbCTB U AITOPUTMOB PELIEHUS; YMEHUE UX
MPUMEHSThH, IPOBOJAUTH 10KAa3aTEIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

4) BageHue CTaHAAPTHBIMU MPUEMAMH PEUICHUSI PALIMOHAJIBHBIX U UppaL-
OHAJIbHBIX, MMOKA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN U He-
PaBEHCTB, UX CHUCTEM; UCIOJIb30BAHUE FOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM
YyuCie 7S MOMCKA MYyTH PEUICHUs] U WUIIOCTPALMK PElIeHUs] YPaBHEHHU U Hepa-
BEHCTB;

5) chopMHUPOBAaHHOCTH NPEACTABICHUNH 00 OCHOBHBIX MOHATHSAX, UACIX U Me-
TOJAX MAaTEMaTUYECKOIO aHAJIN3a;

6) BiIaieHUE OCHOBHBIMM MOHATHUSIMH O IUIOCKHX U MPOCTPAHCTBEHHBIX I'€O0-
METpUYECKUX (PUrypax, X OCHOBHBIX CBOMCTBax; C(OPMUPOBAHHOCTb YMEHHMSI
pacro3HaBaTh Ha YepTekax, MOJCIAX U B pEaIbHOM MUpPE reoMeTpuieckue Qpury-
pBI; MPUMEHEHNE U3YYCHHBIX CBOWCTB reOMEeTpUUecKuX Guryp u Gopmyn asis pe-
HIEHUS] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJICPKAHUEM;

7) chopMUPOBAHHOCTH MPECTABICHUIN O TIpoIeccax U SBJICHUSAX, UMEIOIINX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEaIbHOM MHU-
pe, 00 OCHOBHBIX MOHATHUSIX AJEMEHTAPHON TEOPUU BEPOSTHOCTEHN; YMEHHUI HAXO0-
JUTh U OLIEHUBATh BEPOATHOCTU HACTYIUIEHHS] COOBITUI B MPOCTEHIINX MpPaKTHYe-
CKUX CUTYalMsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYaWHBIX BEJIMYNH;



8) BNajicHNE HABBIKAMHU WCIIOJIb30BAHUS TOTOBBIX KOMITHIOTEPHBIX MPOTPAMM
IIPY pEIIeHUN 3a71a4.

9) o crenvix u c1abOBUOAUUX 0OYUATOUWUXCAL:

OBIIQJICHUE TPaBWJIAMH 3allCH MaTeMaTHYeCKHX (OpPMYyJ W CHEIHATBHBIX
3HAKOB pelibe(PHO-TOUCUHOM crucTeMbl 0003HaueHwmit JI. bpaitns;

OBIIQJICHHE TaKTUIHLHO-OCI3aTEIBHBIM CIIOCOOOM OOCIICIOBAaHMSI W BOCIIPHSI-
TUSL peNbePHBIX N300paKEHUIN MPEIMETOB, KOHTYPHBIX M300pa)KEHUN TeOMETpH-
yeckux (puryp u npyroe;

HAJIMYUE YMEHHSI BHITOIHITh T€OMETPUUICCKUE TOCTPOCHUS C TTIOMOIIBIO IIUP-
KyJIS ¥ JIMHEHKH, YUTATh peibeHbIe TpadUKH dJIEMEHTApHBIX (QYHKIIUN Ha KOOp-
JTUHATHOW TIJIOCKOCTH, IPUMEHSTH CTCIIHATBHBIC TPUCTIOCOOICHUS A PeTbePHO-
ro uepuenus ("Ipadprcmen", "llIkonpHux");

OBIIaJICHHE OCHOBHBIM (DYHKITMOHAJIOM MPOTPaMMbl HEBH3yaJLHOTO JOCTYIIa
K wHGOpMAIMK Ha JKpaHE MEePCOHATBLHOTO KOMIBIOTEpPa, YMEHHE HCIOJIb30BaTh
NIEpPCOHAIIbHBIC TU(DIOTEXHUYECKHE cCpencTBa nH()OpPMAITMOHHO-
KOMMYHHUKAIIMOHHOTO JIOCTYTIA CIENBIMA 00YYaIOIUMUCS;

10) ons obyuarowuxcs ¢ napyuenusiMu ONOPHO-08USAMENbHO20 ANNAPAMA.:

OBJIAJICHUE CTCIUATBHBIMA KOMITBIOTEPHBIMU CPEJCTBAMH TPEICTABICHUS U
aHaiM3a JaHHBIX M YMEHHE HCIIOJIb30BaTh MEPCOHAIBHBIE CPEJCTBA JOCTyIA C
Y4eTOM JBUTATCIIBHBIX, pEUCABUTATEILHBIX U CEHCOPHBIX HAPYIICHHUIH;,

HAJIMYUE YMEHUS UCTIOTIb30BaTh MEPCOHAIBLHBIE CPEICTBA JOCTYTIA.

Coneprkanue mporpammbl «MaTeMaTka (BKIIIOYasi anreOpy W Hadajga Marte-
MaTHYECKOTO aHajn3a, TEOMETPHIO)» HAIpPaBICHO Ha JTOCTIKCHHE CIIETYFOIINX
neJsei:

* oOecrieyeHre CHOPMUPOBAHHOCTU MPEJACTABICHUNU O COIUAIIBHBIX,
KYJIbTYPHBIX U UICTOPUUECKUX (DaKTOpax CTAaHOBJICHUS MAaTEMAaTUKHU;

* oOecrieueHre CPOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO M
MaTEeMaTUYE€CKOTO MBIIUICHHUS;

* oOecrnieueHue CHOPMUPOBAHHOCTH YMEHHUW NPHUMEHSTH TOJTyYECHHBIE
3HAHMS MMPU PEIICHUN PA3TUYHBIX 33/1a4;

* obecrieueHre CHOPMHUPOBAHHOCTH TPEACTABICHUN O MaTEeMaTHKE Kak
JacTH OOIIEYEIOBEUYECKON KYIbTYPHl, YHUBEPCAIHBHOM S3bIKE HAyKH, MO3BO-
JISTFOIIIEM OIHMCHIBATh M M3y4aTh pealbHBIC TIPOIIECCHI U SBJICHUA.

OcBoeHnue coaepkaHusi y4eOHOU AUCIUIUIMHBI «MaTteMatuka (BKJIIOYast
anredpy ¥ Hayaja MaTeMaTHYECKOTO aHalIn3a, T€OMETPHIO)» OOECIeUMBAET IO-
CTHKEHUE CIEIYIOIINX Pe3yibmamaoe.

e JIHUHOCHIHBIX:

~ c(hopMHPOBAHHOCTH TPEACTABICHUI O MaTeMaTHKe KaK yYHHBEpPCATHHOM
S3bIKE HAYKH, CPEJCTBE MOACIUPOBAHUS SIBJICHUN U MPOLIECCOB, UAEIX U METOAaX
MaTeMaTHKHU;

~ TIOHMMAaHHE 3HAYUMOCTH MaTEeMaTHUKU Ui Hay4YHO-TEXHUYECKOTO IPO-
rpecca, cOpMHUPOBAHHOCTh OTHOLIEHHSI K MaTeMaTHKE KaK K 4acTH oOlIeueoBe-



YECKOW KYJIBTYphI Yepe3 3HAKOMCTBO C MCTOPHUEH pa3BUTHUS MATEMAaTHKH, dBOJIO-
IMMel MaTeMaTHYECKUX UIIEH;

~ Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHMS,
AITOPUTMHUYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
U1t Oyaymel mpodeCcCHOHANBHON IEATeTLHOCTH, JIJIS TPOIOJDKEHUS 00pa30oBaHuUs
U caMo0oOpa30BaHus;

~ OBJIQJICHUE MAaTEMaTUYECKUMH 3HAHUAMH U YMEHHSIMHU, HEOOXOJIUMbIMHU B
MOBCEHEBHON >KM3HU, JJII OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX IHCITH-
IUTMH ¥ TUCHUIUIMH NMPOoGEeCcCHOHANBHOIO IUKJIIA, JJIS MOJTydYeHus: o0pa3oBaHus B
00JacTsX, HE TPEOYIOIIUX YIITYyOJIeHHOM MaTeMaTH4eCKOW MOATOTOBKY;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMO00pa3oBa-
HUIO, HA MPOTSHDKEHUHM BCEW KU3HM, CO3HATEIBHOE OTHOIIECHUE K HEMPEPHIBHOMY
00pa30BaHUIO KAaK YCIOBUIO YCIIECIIHON MPOQECCUOHAILHON U 0011I€CTBEHHOMU J1es -
TEJIHLHOCTH;

— TOTOBHOCTh M CITOCOOHOCTh K CaMOCTOSITCIPHOW TBOPYECKOHW M OTBET-
CTBEHHOM JIeSITeIbHOCTH;

—~ TOTOBHOCTH K KOJUICKTUBHOH paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMU B
oOpa3zoBaTeIbHOM, OOIIIECTBEHHO MOJIE3HON, YUeOHO-HUCCIEI0BATENbCKOM, MPOEKT-
HOM U IpyTuX BUAAX JACSATEIBHOCTH;

— OTHOIICHUE K MPOPECCHOHATBHON NESITEIBHOCTH KaK BO3MOXXHOCTH yda-
CTHSl B PEIICHUM JIMYHBIX, OOIIECTBECHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHAIb-
HBIX MTPOOJIEM;

o MemanpeoMemmHvbiX:

—~ YMEHHUE CAMOCTOSITENBHO OINPEAENITh LENH ACSTENbHOCTH M COCTABIISTH
IUTaHBI JIEATEIBHOCTH; CaMOCTOSATEIBHO OCYLIECTBIISATh, KOHTPOJIUPOBATh U KOP-
PEKTUPOBATH JEATEIbHOCTh; MCIIOJIb30BATh BCE BO3ZMOXKHBIE PECYPCHI AJIsl IOCTH-
YKEHUsl TOCTABJICHHBIX LIeJIed M peaju3alud IUIAHOB JEATEeIbHOCTH; BBIOMPATH
YCHEIIHBIE CTPATETUN B PA3JIMYHBIX CUTYALMSIX;

~ yMEHHUE€ NPOAYKTUBHO OOLIAThCS M B3aMMOJEHCTBOBATH B MPOLECCE COB-
MECTHOM NESITeNIbHOCTH, YUYUTHIBATh MO3ULUN JPYTUX YYACTHUKOB JESATEIBHOCTH,
7 HEeKTUBHO pazpemniaTh KOH(PIUKTHI;

— BJIAJICHUE HaBbIKAMHM TI03HABATEIbHOM, Y4EOHO-HCCIEAOBATEIbCKON MU
IPOEKTHOM AESITeNTbHOCTH, HaBbIKaMU pa3pelieHusi Mpo0jeM; CIOCOOHOCTh U To-
TOBHOCTb K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEIIEHUs NMPAKTHYECKUX 3a]ad,
IIPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHHS;

—~ TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSATEIbHON HMH(POPMAIMOHHO-
MO3HABATEJIbHOM JEATENbHOCTH, BKIIIOUAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
MCTOYHHUKAX UHPOPMALMH, KPUTUUYECKU OLIEHUBATh U MHTEPIPETUPOBATH UHPOP-
MallHI0, MOJIYYaeMyI0 U3 Pa3IMYHbIX UCTOUYHUKOB;

~ BJIaJICHUE SI3bIKOBBIMU CPEJCTBAMU: YMEHHE SCHO, JOTUYHO U TOYHO M3Ja-
raTh CBOIO TOUKY 3PEHUs, UCIIOJIb30BATh aJICKBATHBIE S3bIKOBBIE CPENICTBA;

~ BIIaJICHUE HaBBIKAMH MO3HABATEJIBHON peQIeKCUH KaK OCO3HAHMsS COBEp-
[IA€MBIX JIEMCTBUM M MBICIUTENIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAaHHWI,
I'PaHUILl CBOETO 3HAHUS U HE3HAHHUsI, HOBBIX [TO3HABATENBHBIX 3a/1a4 U CPEICTB IS
UX JIOCTH)KEHHUS;



~ IeJIeyCTPEMIICHHOCTh B MOWCKAX WU MPUHATUU PEIICHUN, COOOpa3UTelNb-
HOCTb U MHTYHIIUS, Pa3BUTOCTb IIPOCTPAHCTBEHHBIX MPEACTABIEHUI; CHOCOOHOCTh
BOCIIPUHUMATh KpPAacoTy U TApMOHUIO MUPA;

e NMPEeOMEemHbIX:

~  cOpMHUPOBAHHOCTH MPEJCTABICHUNA O MaTeMaTHUKE KaK YacTH MHpPO-
BOH KyJIbTYpBHl U MECTE MaT€MAaTUKHU B COBPEMEHHOM IMBIIM3ALNU, CIIOCO0aX
ONMCAHUS SIBJIEHUH PEAJIbHOIO0 MUPA HA MATEMATUYECKOM SI3BIKE;

~  chOpMHUPOBAHHOCTH MPEACTABICHUN 0 MAaTEMATUUYECKUX MOHSITHIX KaK
BAKHEUIINX MAaTEMAaTUUYECKUX MOJEINSX, MO3BOJISIOIINX ONMUCHIBATh U U3Y4YaTh
pa3Hble MPOLECCHl U SABJICHUS; MOHUMAHUE BO3MOKHOCTH aKCHOMAaTHYECKOIO
MIOCTPOCHHSI MATEMATHYECKUX TEOPHIL;

— BIIAJICHHE METOAAMU J10KA3aTEJIbCTB U AITOPUTMOB PELICHHUsI, YMEHUE
UX IPUMEHATH, IPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHUSA B X0JI€ PEUICHUs 3a-
Jad;

— BIIQJICHUE CTAaHJAPTHBIMU NIPUEMAMHU PEUICHUS PAlHOHAIBHBIX U UPpa-
IAOHAIBHBIX, MOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU
U HEPABEHCTB, UX CHUCTEM; MCIIOJb30BAHME T'OTOBBIX KOMIIBIOTEPHBIX IIPO-
rpaMM, B TOM YHCJIE ISl TIOUCKA IIYTU PELICHUS U WUIIOCTPALMU PEIICHUS
YPaBHEHUW U HEPABEHCTB;

~ c(pOpMHPOBAHHOCThH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSIX MaTema-
THYECKOTO aHAJIN3a U UX CBOMCTBAX, BIAJICHUE YMEHHEM XapaKTEPHU30BaTh I10-
BeJIcHUE (PYHKIMMU, UCTIOIb30BaHNE MOJYYEHHBIX 3HAHUW JIJIs1 ONTMCAHUS U aHa-
JIM3a PEAIbHBIX 3aBUCHMOCTEM;

— BJIAQJICHUE OCHOBHBIMHU IOHATHSMH O IUIOCKHMX U MPOCTPAHCTBEHHBIX
reOMETpUYECKUX (Urypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH
YMEHUSI pacro3HaBaTh FeOMETpUUYECKHE (PUTYpPBhl Ha YEPTEKax, MOJEISAX U B
peaTbHOM MUPE; NIPUMEHEHUE U3YYEHHBIX CBOWCTB T€OMETPUUECKUX (GUTYp U
dbopMyn st pelieHusl TeOMETPUUECKUX 3a/1ad U 3a7ad C MPAKTHUYECKUM CO-
NEepKaHUEM;

~  c(hOpMHPOBAHHOCTh MPEICTABICHUNA O MPOLECCaX U SIBJICHUSAX, UMEIO-
IIMX BEPOSTHOCTHBIN XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B peallb-
HOM MHpPE, OCHOBHBIX IOHATHSX JJIEMEHTAPHOW TEOPUU BEPOATHOCTEW; yMe-
HUW HAaXOJWUTh M OIICHUBATH BEPOATHOCTH HACTYIUICHHUS COOBITUN B MPOCTEM-
IMX MPAKTUYECKUX CUTYALUSAX U OCHOBHBIC XAPAKTEPUCTUKHU CIIyYalHBIX Be-
JUYYH;

— BIIQJICHUE HABBIKAMH HMCIIOJb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM
IIPY PELLICHUU 3a]a4.

B pe3ynbraTe ocBoeHHs y4eOHOM TUCHUIUIMHBI 00YYaroIMiCs JOJKEH:
YMeTh
BoinonHaTe apudpMeTnyeckue NEeHCTBUS HAJ YUCIAMH, COYeTas YCTHBIE U

MMChbMEHHBIE MPUEMBbI; HAXOJIUTh MPUOIMKECHHBIC 3HAYEHUS BEJIMUYMH U TIOTPEII-
HOCTH BBIYMCJICHHH (aOCOJIOTHAS M OTHOCHTEINIbHAS); CPABHUBATh YMCIIOBBIC BBI-
pakeHUs



HaxomuTh 3HayeHHs] KOpHS, CTENEHH, jorapudma, TPUTOHOMETPUUECKHUX
BBIPQXEHUI Ha OCHOBE OMNPEIENICHHUS, WUCIOJIb3Ys MPU HEOOXOIUMOCTH HHCTPY-
MEHTAJIbHBIE CPEJICTBA; MOJIb30BAThCA MPUOIIKEHHOW OIICHKOW MpH IMpakKTH4e-
CKHX pacuerax

BoinonHaTe npeoOpa3oBaHus BBIPAKEHUHN, TPUMEHSIST (HOPMYIIb, CBSI3aHHbIE
CO CBOICTBaMH CTEIEHEH, TOTapru(PMOB, TPUTOHOMETPHUUECKUX (PYHKIIHIA

Boruncnsate 3HaueHne (QyHKIMU O 33JaHHOMY 3HAYCHHMIO apryMeHTa Mpu
Pa3IMyYHBIX cOCc00ax 3aaHus PyHKIUU

OnpenensiTb OCHOBHBIE CBOMCTBA YHUCIIOBBIX (DYHKUUH, HILTIOCTPUPOBATH X
Ha rpadukax

Crpouth rpaduku U3y4EeHHBIX (YHKIUH, WUIIOCTPUPOBATH MO Tpaduky
CBOMCTBA 3JI€MEHTAPHBIX (PYHKIIHIA

HaxoauTs npou3BoIHbIE 371EMEHTAPHBIX (PYHKIINH

Hcnonp30BaTh NPOU3BOJHYIO AJII U3YyUYEHUS! CBOMCTB (QYHKIUI U MOCTPOE-
HUA rpaQuKoB

[IpuMeHATh MPOU3BOAHYIO NIl IPOBEIECHUS MPUOIMKEHHBIX BBIYUCICHHH,
pemarb 3aJayd NPUKIAJHOIO XapakTepa Ha HaXO0XIAEHUE HauOOJbLIEro U
HAaUMEHBILIErO 3HAaYCHUS

BbruncnsaTe B pocTeHIIMX CiydasiX IJIOMAAu U 00bEMBI C UCTIOJIb30BaHUEM
ONPEIEIICHHOTO0 UHTETpaJIa

Pewmate panuoHanbHble, MOKa3aTelIbHbIE, JIOTApU(PMUUECKUE YPABHEHUS U
TPUTOHOMETPUYECKUE YPABHEHHsI, CBOJSALIMECS K JIMHEHHBIM M KBaJIpaTHBbIM, a
TaK)K€ aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI

Hcnonb3oBath rpaduueckuii METOJT pEIICHNs] YpaBHEHUN U HEPaBEHCTB

N3o0paxkath Ha KOOPAMHATHOM IIJIOCKOCTH pELICHUs] ypaBHEHUM, Hepa-
BEHCTB M CUCTEM C JIByMSI HEU3BECTHBIMU

Pacnio3naBaTh Ha uepTexax U MOJIEISIX IPOCTPAHCTBEHHBIE (POPMBI

OnuceiBaTh B3aHMHOE PACIIOIOKEHUE MPSAMBIX U IUIOCKOCTEH B MPOCTPAH-
CTBE, apTyMEHTUPOBATH CBOU CYKJIECHHS 00 3TOM PacloI0KEHUU

AHanu3upoBaTh B MPOCTEUIMX CIIy4asX B3aMMHOE PACHOJIOKEHHE OObEK-
TOB B IPOCTPAHCTBE

N300paxaTh OCHOBHbIE MHOTOI'PAaHHUKU U KPYIJIbI€ TEJa; BHIIOJIHAThH Yep-
TEXU IO YCJIOBHSM 3aa4U

CtpouTs npocTeiiiine ceueHus Kyoa, Ipu3Mbl, MUPAMUIbI

PemaTe niaHuMeTpUYeCcKUE W MPOCTEUINE CTEPEOMETPUUYECKUE 3aaul Ha
HAXO0XJIEHHUE T€OMETPUUYECKUX BETUYMH (JJIUH, YIJIOB, IJIOLIaeH, 00bEMOB)

3HaTh
DopMyIIbl )11 HAXOXKICHUS TUIOIA/IeH U 00bEMOB T€OMETPUUCCKUX TeIl

Tpuronomerpuyeckue GopmMyIibl s MpeoOpa30BaHUs BBIPAKEHUIN
dopMyIbl TPOU3BOIHBIX (PYHKITUH, (HOPMYITBI UHTETPUPOBAHUS



CBoiicTBa cTeneHel, KOpHeH, TorapupmMoB
AKCHOMBI CTEPEOMETPHUH U TEOPEMBI O B3aUMHOM PACIIOJIOKEHUH MPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

1.4. PekomeHnayemMoe KOJIMYECTBO YACOB HA OCBOEHHE NMPOrpaMMbl Y4eOHOI
AUCHUIIHHBI:
MaKCHMaJIbHOM y4eOHOM Harpy3ku oOydarorierocs 353 yaca, B TOM YHCIIE:
00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3ku oOydaromierocs 234 yaca,
caMOCTOSITeIbHOM paboThl oOyuaromierocs 119 gacos.

2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JJUCOUILJINHBI
2.1. O6beM yueOHOI TUCIUILIHHBI H BU/IbI Y4eOHOMH padoThl

Buj yueoHo# pagoThl Obvem uacos
MaxkcumaJjbHasi ydyeOHasi Harpy3ka (Bcero) 353
Oobs13aTesibHASI AYIMTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 234

B TOM YHCJIEC:
nabopaTopHbIe PabOTHI -

MPAKTUYECKHUE 3aHITHS 110
KypcoBas pabota (IIpoeKT) (eciu npedycmompeno) -
CamocrositesibHasi padora o0ydawmierocsi (Bcero) 119

B TOM YHUCJIC:

1 cem. — konmp. pa-
Umoecosas ammecmayus 6 ghopme (yxaszams) boma, 2 cem. - 9K-
3amMeH




2.2. TemaTu4ecKkHii IUIaH U co/iepKaHMe Y4eOHOI TN CHUUILIHHBI

HaunmenoBanue
pa3esioB U TeM

Conep:xanue yueOHOro MaTepuasia, JJaboparopHbie padoThl, NPAKTHYECKHE 3AHATHS,
caMoOCTOsITeJIbHAsI padoTa 00y4arIuXxcs

O0nLeMm
4acoB

YpoBeHb
OCBOEHHUA

1

2

4

Tema 1
BBenenne

Ponp MaTemaTHKu B Hayke, TEXHUKE, SKOHOMUKE, HTHPOPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTHUYECKON es-
tenabHOCTH. [locTaHoBKa 11eel U 3a1a4 mpu ocBoeHuu criennanbuocteit CI1O

1

Tema 2

Pa3Butue nousaTus
0 YucJje

Lenble u panuoHanbHble yKcina. [efictButenbuble yncna. [IpubnmnxeHHble BEIYUCIICHUS.

KommuiekcHble uncia. 3agaun Ha MPOLEHTHI

IIpakTnuyeckue 3ansaTus ApudmMeTrnueckue ASHCTBUS HaJl YUCIAMHU, HAXOXKICHUE NPUOJIMKEHHBIX 3Ha-
YEHUH BEJIMYMH M MOTPEIIHOCTEH BbIUMCIEHHUM (aOCOJIIOTHOM U OTHOCUTEIBHOW), CPaBHEHUE YUCIIOBBIX
BbIpakxeHul. [IpuGnukeHHble BEIUMCIIECHHS] U PELICHUs IPUKJIIAIHBIX 3a/1a4.

BHeayaurTopHas (camocTosiTeJibHAsi) padoTa 00y4alImmXxcs:

CocraBiieHHE KOMIIBIOTEPHOM Npe3eHTaluU Ha TeMY «Pa3BUTHE OHATHSL O YUCIIE»

Pemenue 3amay Ha ITPOLCHTHIL

w

Tema 3

Kopun, crenenu u
Jorapu(pmbl

Kophuu u crenenn. Kopau HaTypanbHOUM CTENEHW M3 YMClia U UX cBoMcTBa. CTENEeH ¢ palMOHAIbHBIMU
MOKa3aTeJsIMU, UX cBoMcTBA. CTENEeHH C IeUCTBUTEIBHBIMU MOKa3aTeasiMu. CBOICTBA CTENEHU C JIEHCTBU-
TEJIbHBIM NTOKA3aTEIIEM.

Jlorapudm. Jlorapudm uncna. OcHOBHOE JTOrapu(pMUIECKOE TOXKIECTBO. [lecaTHUHbIE U HATYpaJbHBIE JIO-
rapudmel. [IpaBuna neiictBuii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBaHHUIO.

[IpeoOpa3zoBanue parMoOHAIBHBIX, WUPPAIMOHABHBIX CTEMEHHBIX, MOKA3aTeIbHbIX U JIOTapU()MHUUECKUX
BBIPaKCHUM.

IIpakTuyeckue 3aHaTUsA Bhruncienne kopHeil. BrimosHeHue pacueTroB ¢ paaukanaMu. Pemienue uppa-
[IMOHANILHBIX ypaBHeHUU. HaxoxaeHne 3HaueHUl cTeneHel ¢ palroHalbHBIMU MoKa3aTensaMu. [Ipeobpa-
30BaHUs BEIPOKEHUM, COAEPKAIIMX CTENEHU. Perenne noka3arebHbIX YpaBHEHUH.

Pemenue npuknaaHeix 3aaad.

Haxoxnenue 3HayeHuii jorapudMa no Ipou3BOIBLHOMY OCHOBaHHUIO. Ilepexosl oT oJHOro OCHOBaHUS K
npyromy. Beruncnenue norapudmos. Penenue norapuMuieckux ypaBHEHUH.

18

BHeayauTopHas (caMocTOsITE/IbHAs) padoTa 00y4yaruuxcs

CocraBneHue KOMHBIOTCpHOﬁ IMMPE3CHTAINHU 110 TCMC : «KOpHI/I, CTCIICHU U HOl"apI/I(bMBI.»

Pemenue HPppalMOHAJIbHBIX W ITOKA3aTCJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB. Pemenue MPUKJIAJHBIX 3aaa4

N

Pemenue 3amay Ha OCHOBHBIE CBOMCTBA jorapudMoB. PerneHue morapudMuveckux ypaBHEHUH U Hepa-

O

10




BCHCTB

Tema 4 18 2
@Oyukunu  u - ux | Oynknusa. O0nacTs onpeesneHust 1 MHOKECTBO 3HaueHui. Omnpenenenust GyHKIUN, UX CBOWCTBA U Ipa-
cBoiicTBa W rpa- | GuKwy. 8
puxn CrenenHble, IOKa3aTeNbHbIC, IOTapU(PMUIECKUE U TPUTOHOMETPHUYECKUE (DYHKITHH.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUU
IIpakTnyeckue 3aHATHSA
ITpumepsl 3aBrUcHMOCTEN MEX]ly NEPEMEHHBIMH B PEAJIbHBIX MPOLECcax U3 CMEXHBIX auciuiinH. Omnpe- | 10
nenenne ¢pynkuuid. [loctpoenune u urenue rpadukoB ¢pynkuuid. MccnenoBanne Gpynkinuu. HenpepriBHbIe 1
nepuoaudeckue ¢pyHkuuu. CBoiicTBa U rpauky CUHYyca, KOCHHYCA, TaHIeHca U KoTaHreHca. OOpaTHbIe
¢bynkuuu u ux rpaduku. O6patHbie TpUroHoMeTpudeckue QyHkiun. [Ipukiaaaeie 3a1auu.
BHeaynuTopHas (caMocTOsAITE/IbHASI) pPadoTa 00y4alonIuxcst 9 1
Pemenuie 3a1a4 Ha HaXOXICHUE 00JIACTH ONPECIICHUST M MHOXECTBA 3HAUCHUHN (DYHKIIHH 3 2
Pemenue 3amad no reme «Mccnenopanue QyHKIHN 4 2
Pemenue npumepoB «CBoiicTBa PYHKITUN 2 2
Tema 5 31
OcHoBbl TpHUroHo- | OcHoBHbIE NOHATHA Pannannas mepa yrina. BpamarensHoe nrnxkenue. CUHYC, KOCUHYC, TAHT€HC U KOTaH- 16 1,2
MeTpUH IeHC YHCIIa.
OcHoBHbIE TpuroHomerpuieckue toxiaectsa dopmynsl npuseneHus. Gopmynsl cioxeHus. Popmyssl
IBOMHOrO yria. @opMyJibl IOJIOBUHHOTO YTIJIa.
IIpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHHI.
Tpuronomerpuueckue ypaBHEHHsI U HepaBeHCTBa [Ipocreiimme tpuronomerpuyeckue ypaBHeHus. lIpo-
CTEHILINE TPUTOHOMETPUYECKUE HEPABEHCTBA.
IIpakTnyeckue 3aHATHSA
Brruncnenue 3HaueHUN TPUTOHOMETPUYECKUX BBIPAKEHUH.
[Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN
3aza4yu ¢ MPUKIAIHBIM COAEPKAHUEM. 15
Pemrenne TpuroHOMeTpUYECKNX YPAaBHEHHM.
Peniennie TpPUroHOMETPUUECKUX HEPABEHCTB
BHeayauTopHas (caMocTOsITe/IbHASI) padoTa 00y4aroumuxcs 16
Pemienue 3a/1a4 Ha BBIYMCICHUE 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKIUH 2 2
Pemenue 3amay o reme «@opMysbl TPUTOHOMETPHI 6 2
Penienne TpUroHOMETPUUECKUX YPaBHEHUI 8 3
Tema 6 20 2
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Ilpsimble M 1mJIoC-
KOCTM B IIpO-

B3anMHOe pacrniosioxkenue IByX IpsMBIX B IIpocTpaHcTBe. [lapamiensHocTs npsamoit u miockocty. Iapai-
JICJIBHOCTh IUIOCKOCTEH. IlepneHIuKynsapHOCTh NPAMON M IUIOCKOCTH. [lepneHIuKynsp M HakJIOHHAs.

14

CTPaHCTBe Yrosm mMexay npsMOW M INIOCKOCTBIO. JIByrpaHHBIM yroia. Yroi Mexay Iuiockoctsamu. [leprieHaukyssp-
HOCTb JIBYX IUIOCKOCTEH.
IIpakTnyeckue 3aHATHSA
[Ipu3Haky B3aMMHOIO PacIONOXKEHUS HMPSAMBIX. YTOI MEXAy HIpsSMbIMUA. B3anMHOE pacnonoxeHue nps-
MBIX U IUIOCKOCTEH. IlepneHauKyissp U HAKIOHHAs K IUIOCKOCTH. YTOJI MEXAY IPSIMOM U IIJIOCKOCTBIO.
TeopeMsbl 0 B3aMMHOM PAcCIOJIOKEHUH IPSIMOU U ITIOCKOCTH. Teopema 0 TpeX MeprIeHIUKYISIpax.
IIpu3Haky u CBOMCTBA NAapaJUICIbHBIX U IEPIEHIUKYISPHBIX INIOCKOCTEH. 6
PaccTosiHMe OT TOUKM 10 TUIOCKOCTH, OT IPSIMOM JI0 MJIOCKOCTH, PACCTOSIHUE MEXKY INIOCKOCTAMHU, MEXKAY
CKPELIMBAOIMMHUCS MPSIMBIMH, MEXKY IPOU3BOJBHBIMU (PUT'YpaMH B IPOCTPAHCTBE.
BHeaynuTopHas (caMocTOsAAITEe/IbHASI) pPadoTa 00y4alonuxcst 10 3
Pemenue 3amau o teme «I'eomerpudeckne GUTyphl Ha TNIOCKOCTH 2 2
Cocrapienue Tabuulpl 1o Teme «B3auMHOe pacnonokeHue NpsiMbIX U INIOCKOCTEH B IPOCTPAHCTBEY 2 3
Cocranenue Tabumilpl 1o Teme «llapamieaTbHOCTh B TPOCTPAHCTBEY 2 3
Pemenue 3ana4 no teme «lIpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE» 4 2
Tema 7 12 2
Komo0unaropuka OcHOBHbIE TOHATHSI KOMOMHATOPUKU. 3a/1a4M HA MOJICUET YKCIIa Pa3MEIIeHUH, TepecTaHOBOK, COUYETAHUM. 6
Pemenue 3ana4y Ha nepebop BapuantoB. Popmyna 6uHoma HproToHa. CBOMCTBAa OMHOMUHAIBHBIX KO-
¢unmenTos. Tpeyronbuuk Ilackans..
IIpakTHYecKkue 3aHATHA
WcTopus pa3BuTus KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKU U UX POJIb B Pa3IMUHbIX chepax 6
YeJoBeYecKol aedarenbHocTH, [IpaBuina koMOuHaTopuku. Pa3menienus, nepecTaHoBKU U couyeTaHus. bu-
HoM HeroTtoHa n TpeyrosnbHuK [lackais. [Ipukinaaable 3agaumn
BHeaynnTopHas (caMocTOSITe/IbHAsA) PadoTa 00y4AIOIINXCH 6
CocrapiieHre MTPE3CHTAINH 110 TeME «DIEMEHThl KOMOMHATOPUKI) 2 3
Pemenune 3a1a4 mo KOMOMHATOPUKE 4
Tema 8 16 2
Koopaunarsl u | Bexropsl. PaBeHcTBO BekTOpoB. Ci0keHNE BEKTOPOB. Y MHO)KEHHE BEKTOPA HA YHUCJIO. 8
BEKTOPbI [TpstmoyronbHas (AexkapToBa) cucTeMa KOOpAMHAT B pocTpaHcTBe. [IpocTeiimue 3agaun B KoopuHaTax
CxkansipHO€E TPOU3BENECHNE BEKTOPOB.
Boruncnenue yrioB Mex1y NpSMbIMU U TUIOCKOCTSIMHU.
IIpakruyeckue 3ansitus.Pemenne 3agau
Bexkrtopsl. JleiicTBHS ¢ BEKTOpaMu.
JlexaproBa cucrteMa KOOpAMHAT B IpocTpadcTse. [Ipocreiimue 3a1auu B KOOpAMHATAX 8

12




CxansipHOE IIPOU3BE/ICHHUE BEKTOPOB.
Hcnionp30BaHne KOOPIMHAT M BEKTOPOB IPH PEIICHHH MaTEMAaTHYEeCKUX M IPUKJIITHBIX 33/1a4.

BHeaynnTopHas (caMocTOsITe/IbHAs1) padoTa 00y4aOIINXCs 8

CocrasiieHne npe3eHTannu «/lekapToBbl KOOPAMHATHI HA IIJIOCKOCTH U B IPOCTPAHCTBE» 3 3

Cocrasnenue Tabnuibl «KoopauHaTel ¥ BEKTOPB (POPMYIIBI IS peleHus 3a/1a4) 2 3

Pemenue 3ana4 no teme «KoopAMHATEL U BEKTOPBD? 3 2
Tema 9 26 2
MHuororpannuku u | Bepuunsl, pedpa, rpaHu MHOrorpaniuka. Pa3seprka. MHororpanssie yribl. Bolykiible MHOTOTpaHHUKH. 14
KpYyIJible TeJa Teopema Ditnepa.

[Tpusma. Ilpsimas u HakinoHHas npusma. [lpaBunbHas npusma. [Tapamienenunen. Kyo0.

IInpamupa. [IpaBriibHas nupamuaa. Y ceuyeHHas nupaMua.

Cummerpui B KyOe, B mapajuiesienuiesie, B Ipu3Me U MUpaMuie.

Ceuenus ky0a, IpU3Mbl U TUPAMUBL.

IIpencraBnenue o NpaBUIbHBIX MHOTOIPAaHHHUKAX (TE€Tpasape, Kyde, OKTasApe, JoJeKa’Ape U UKOCadIpe).

Hunuaap u koHyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTa, OOKOBAsl MOBEPXHOCTh, O0pa3yromas, pas-

BepTKa. OceBble CEUECHNUS U CEUEHUS, NIapajlIeIbHble OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

IIpakTnyeckune 3aHATHA 12

Pewrenne 3amad mo reme

BHeaynuTopHasi (caMmocTosiTe/IbHAsA) padoTa 13

CocraBinenue npe3zeHTauuu «Ilnomaas 00KOBOI M NOTHON MOBEPXHOCTH MHOT'OIPAaHHUKOB) 6 3

Cocranenue npe3eHTanun «Tena u moBepXHOCTH BPAIIEHUS 7 1,2
Tema 10 24 2
Hauana marema- | [IpousBonnas. [lonstue o npon3BoHON (QyHKIIMH, €€ TEOMETPUUECKUI U (PU3NYECKUNA CMBICI. Y paBHEHHE 14
THYEeCKOr0 aHaJIu- | KacarelbHOU K rpaduky ¢yHkuuu. [Ipon3BoaHble CyMMBI, pa3HOCTH, IPOU3Be/eHUs, YacTHble. [Ipouns-
3a BOJIHBIE OCHOBHBIX 3JIEMEHTapHbIX (yHKUUH. [IpuMeHeHne Mpou3BOJHON K MCCIENOBAHUIO (YHKUIUN U

MTOCTPOCHUIO TPa(UKOB.

IIpumeps! MCOAB30BaHUS IPOU3BOIHOMN ISl HAXOKAEHUS HAWIYYIIEro PEIIEHUS B IPUKJIAJAHBIX 3a/1a4ax.

Bropas npousBonHasi, ee reomeTpruyeckuil u pusnueckuii cmpica. HaxoxaeHne ckopocTu Ui mpoiiecca,

3aJJaHHOTO (POPMYJIOi U TpaduKoM.

IpakTnueckue 3ansitus [Ipasuia u Gopmynsl auddepeHunpoBanus, TadiuIa TPOU3BOJHBIX IJIEMEH-

TapHbIX (GyHKUUH. [Ipon3BoAHAsA: MEXaHMYECKUH M T€OMETPHUUYECKUI CMBICT NMPOU3BOAHOH. YpaBHEHHE

KacarenbHOU B oOmieM Buje. MccnenoBanne GyHKIMH ¢ TIOMOIIBIO TTpon3BoHOM. Haxoxnenue Hanbob- | 10

IIer0, HAUMEHBILET0 3HAUCHHSI ¥ DKCTPEMAIIbHBIX 3HAYCHUH (PYHKIIUH.

BHeaynuTopHas (caMmocTosiTe/ibHAs) padoTa 00yYarouuxcsi 12
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Pemenue 3anau nmo reme «®opmMynsl u npasuiia auddepeHunpoBaHus» 6 2

Pemenue 3agad no reme «lIprumeHenre npon3BOIHON 6 2
Tema 11 15 2
Huterpan u ero | [lepBooOpasnas u unrerpai. [IpuMeHneHue onpeaeseHHOro HHTErpaga A1 HaX0XKIEeHHs IUIOIAAN KPUBO- 10
NpHUMeHEeHHue nuHerHou Tpanemun. @opmyna Herotona—IJleitonuna. [IpuMepsl npuMeHeHus: MHTErpana B GU3MKe U

TEOMETPHH.

W3mepenust B reomerpun. MHTerpanbnas ¢opmyna odobema. @opmynsl o0bemMa Kyba, IpSIMOYTOIBHOTO

napajiesienumnesa, Ipu3Mel, TUIMHIpa. PopMyssl oObeMa nupamMuibl U KoHyca. ©opMyiibl IIIOMEAAHN 110-

BEpXHOCTEH UIUHIpa 1 KoHyca. Popmynbl o0beMa mapa u miomaan chepsl. [loqobue ten. OTHomEHMS

IUI0IIAaJIel MOBEpXHOCTEH U 00BEMOB OJOOHBIX TEJI.

IIpakTnyeckune 3aHATHSA 5

Wuterpan u nepsooOpasznasd. Teopema Hbrorona—IJleitonuna. I[Ipumenenne uHTerpaiga K BbIYMCICHHIO

(bU3NYECKHUX BETUYMH M TUIOIIAICH.

BHeaynuTopHas (caMocTosiITe/IbHAs) patoTa 00y4arOIIuXcsi 10

Penienue 3a1a4 Ha HAXOXk/IEHUE NEPBOOOpa3HON 2

CocraBiieHHEe KOMIIBIOTEPHOU Ipe3eHTauuu Ha Temy «Moe npeacTaBleHue O MPOU3BOAHOM U MEPBOOO- 4

pa3sHoON»

Pemenne 3amau«l inonaay KpuBOIMHENHON TpaneLum» 4
Tema 12 12 2
JuiemeHThl Teopuu | CooObrTus. KomOunanuucoosiTuii. IlpoTrBononoxHbie cOObITUS 6
BEPOSAATHOCTH. BepositHOCT coObITHA. Cl0XKEHHE BEPOSITHOCTEH.
JuieMeHTbl  Marte- | HezaBucumbie coObITHS. Y MHOXKEHHE BEPOSATHOCTEN.
MaTH4decko cra- | CraTucTyeckas BEpOSTHOCTD.
THCTHKH. IIpakTnyeckue 3aHATHSA

Pemenue 3ana4 no teme «37I€MEHTBI TEOPUH BEPOSITHOCTEN.

BHeayauTopHas (camocTosiTe/ibHAs) padoTa 00y4arouuxcs 6

CocraBieHne npe3eHTannn «JIEeMEHThl TEOPUU BEPOSTHOCTEN M MaTEMaTUUYECKONW CTAaTUCTUKHW» U pelle- 6 3

HUE 3a7a4
Tema 13 20 2
YpaBHeHust M He- | YPaBHEHHUS U CHCTeMbl YPABHEHHUH. 10
paBeHCTBA. PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE MTPUEMBI UX pelIeHUs (pa3IoKeHHE Ha MHOXKUTENM, BBEJCHUE HOBBIX HEU3BECTHBIX, MOJICTA-
HOBKa, Tpadu4ecKuii MeTon).

HepaBenctBa. OCHOBHBIEC IPUEMBI UX PELICHUS.

[Tpuknagaeie 3agaun. [IpuMeHeHre MaTeMaTHYECKUX METOMOB JUIsl PEIICHHS COJCP)KaTeIbHBIX 33/1a4 U3
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pa3- JINYHBIX 00JIacTel HAYKH U TIPAKTHKHU.
IIpakTuyeckue 3ausaTust Kopau ypaBHeHuii. PaBHocuibHOCTS ypaBHeHUM. [IpeoOpa3oBaHue ypaBHEHUH.

OcHoOBHBIE TIPUEMBI pelIeHus1 ypaBHeHU#. Pemenune cucrem ypaBHeHuid. Mcnonb3oBanue cBoiictB u rpa- | 10
¢uKoB QyHKIMHI U1 pellieHHs] ypaBHEHUH U HEPABEHCTB.

BueaynnTopHas (caMocTosiTe/IbHAsI) padoTa 00y4aroluxcs 10
Pemenue ypaBHeHUI 5
PemieHne HepaBeHCTB 5
Htoro 353

Jl71s xapaKTepUCTHKU YPOBHS OCBOCHHS Y4€OHOT0O MaTepHalia UCIOJIb3YIOTCS CIeNyIoIre 0003HaAYCHHUS:

1. —o3HaKOMUTENBHBIN (Y3HABAaHUE PAHEE U3YUYECHHBIX O0BEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIH (BBHIIOTHEHUE IEATEIHHOCTH 110 00pa3Ily, MHCTPYKIUU WK O]l PYKOBOJICTBOM);

3. — MPOIYKTUBHBIN (TUTAHUPOBAHKUE U CAMOCTOSITEIILHOE BBITIOJTHEHUE JICATEIIBHOCTH, PEIICHUE IPOOJIEMHBIX 3a71a4).
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3. YCJIOBUSA PEAJIN3AIIMU YYEBHOM JUCIHUILIVHBI

3.1. Tpe6oBaHUsA K MUHUMAJIBHOMY MAaTepHAJILHO-TEXHUYECKOMY oOlecmeue-
HUIO

Ayn.1308 KabuneT maTeMaThku

Yyebnast me6ens Ha 30 OCaIOYHBIX MECT, pabodee MEeCTO MperoaaBaTes, JOCKa
MeJIOBas TPEX-CeKIIMOHHAs -1 1T., mKad KHKHBIA 1T,

[IpuHaAIe)KHOCTH [JIs1 BBIMIOJHEHUs pabOT Ha MEJOBOM JOCKE: JUHEIKa, TpaHC-
noptup, yrojibHuku 30rpag um 60 rpan, uupkynas. KoMmmbroTep mpenojaBaTesis
LenovolintelCore i3-2100 CPU 3.1GHz ¢ monutopom Acer V193; IIpoektop
SANYO c¢ npoekuunoHHbiM skpaHoM Media; [lepedenb JHMIIEH3UOHHOTO MPO-
rpamMmHoro obecrnedenusi:  MicrosoftWindowsProfessional (KOHTPAKT Ne
244/20 «26» urons 2020 r, MicrosoftOfficeProfessional (KOHTPAKT Ne 244/20
«26x» nrons 2020 r), 7-Zip (freeware).

3.2. UudopmanmoHHoe odecnevyeHrne 00yueHus.

KHuroo0ecneueHHOCTD

Bubanorpaguueckoe onucanue uznanus | OCHOBHas/ KomoJ-

Koa-Bo.
(aBTOP, 3ar712BHE, BUJI, MECTO M IO\ M31AHUS, | HUTEJLHAS JIUTE- K3, B 616 DJIeKTPOH-
KOJL CTP.) aTVDa - B OMOL \hpre pecypent
patyp CII6T3Y

boromonos, H. B.

Maremarnka . Yueonux mis CITIO / Boromonos
H. B., Camoiinenko I1. U.-5-¢ u3n., mep. u 10m-  [OCH. O6C KOpant
OnextpoH. naH.-Mocksa : FOpaiit, 2021-401 ¢
(ITpodheccronanbHOe 00pa3oOBaHKE)

boromomnos, H. B.
['comerpus . YueOHOE mocodue- s

CITO / Boromomnos H. B.-Mocksa : FOpaiit, 2021- ocH 96C Opant

108 c.-(IlpodeccuonanpHoe 0Opa3oBaHue)

boromonos, H. B.

AnreOpa u Hayasia aHanu3a : YuyebHoe nocobue .
OCH OBbC IOpaiit

imutst CITO / Boromonos H. B. — Mocksa : U3ga-
renbeTBO FOpaiit, 2019 .— 240 c.

boromonos, H. B.

[TpakTHYecKue 3aHATHS 10 MATEMAaTHKE B 2 .
Yacts 1 : yue6HOE mocobue / H. B. boromonos. |mon DBC IOpaiit
— 11-e uzn., mepepad. u qom. — Mockaa :
[OpaiT, 2019. — 326 c.

boromonos, H. B.

[TpakTryeckue 3aHATH 110 MaTeMaTHUKe B 2 4.
Yacts 2 : Yuebnoe nocodue nmst CI1O / boromo- |mon ObC FOpaiit
o H. B. — 11-e u3z., nep. u gon .— Mocksa :
M3narenscTBo IOpaitt, 2019 .— 251 c.

bapaymkun, B. B. nomn 36C
Maremaruka. B 2 Tomax Tom 1 : Yuebauk. Dme- ZNANIUM
MEHTBI BBICIIICH MaTEeMaTHKH. -

Mockga : KYPC, 2021-304 c. - (Cpennee mpo-
(deccuoHanpHOE 00pa3oBaHue)

bapaymkus, B. B. on O6C

16


https://urait.ru/bcode/469433
https://urait.ru/bcode/469826
https://www.biblio-online.ru/bcode/428057
https://www.biblio-online.ru/bcode/434366
https://www.biblio-online.ru/bcode/434367
http://znanium.com/catalog/document?id=372717
http://znanium.com/catalog/document?id=372717
http://znanium.com/catalog/document?id=363645

DIeMEHTHI BBICIIIEH MaTreMaTuku.. B 2-x Tomax :
ToM 2 : Y4eOHHUK. . DIeMEHTHI BEICIIEH MaTeMa-
Tuku. -Mocksa : KYPC, 2021-368 c.

(Cpennee npodeccruoHaabHOE 00pa30BaHUe)

ZNANIUM

4. KOHTPO.Ib U OIEHKA PE3YJIbTATOB OCBOEHHSI
YUYEBHOU JUCHUIIJIMHBI

KOHTpOJIL H OICHKAa PC3yJIbTATOB OCBOCHUA AUCHUIIIMHBI OCYHICCTBIIACTCA IIPC-
IMoJaBaTCJICM B IIPOLCCCEC M3YUCHUA NUCHUILINMHBI, IIPOBCACHUA TCOPCTHYCCKUX U
MMPAKTHYCCKUX 3aHHTHﬁ, KOHTPOJIBHBIX pa60T, TCCTUPOBAHHA, a4 TAKIKC BBIIIOJIHC-
HUA O6yIIaIOHII/IMI/IC5I HMHAWBUYAJIbHBIX 3aHaHHﬁ. Hrorosas arTecTalu:Aa IIPpOBO-
JUTHCA B BUJIC BBIITOJIHCHU A MMMCbMEHHOM SKSaMeHaHI/IOHHOﬁ pa6OTI)I.

Pe3ynvmamut 00yuenus
(oceoenHble yMeHU, yC8OEHHblE 3HAHUA)

Dopmbl u MemoObl KOHMPONA
U OUEHKU Pe3yibmamog 00yueHus

YMmenuns:

— BBIIIOJHATH ,Z[CﬁCTBHH HaJl BbIPpaXCHUAMHU, COLACP-
JKalllMMHU KOPHU N-0ii CTEICHU U padrOHAJILHBIC ITOKa-
3aTCIIN,

@poHTATBHBIN OITPOC
[IpakTuueckas padbora

— ONpEeNeNATh 3HAYCHHUS (QYHKIMH 110 3HAYCHUIO ap-
TyMEHTa MPHU JI000M criocoOe 3a1anus QyHKINH;

Tecm
[IpakTrueckas pabora

— CTPOUTH rpadMKH DJIEMEHTAPHBIX (YHKINH;

[IpakTuueckas pabora

— MPOBOJUTH TOXKJECTBEHHBIE IPEOOPA30BAHUS JIOTA-
pudmMudecKux, MOKa3aTeNIbHBIX U TPUTOHOMETPHUECKUX
BBIPXKEHHI;

OOyuaromias camocTosiTenbHasi paboTa
C CAMOKOHTPOJIEM
[TpakTuueckas pabora

— peuiath MoKas3arejabHble, JIOrapu(pMUUIECKUE U TPU-
TOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA;

WNHnuBuayanbHbIi KOHTPOJIb, BBIITOJ-
HEHUE NNPAKTUYECKOTO 3a/1aHus

— peuaTh CUCTEMbl YPAaBHEHHMI WM3YyYEHHBIMH METO-
JlaMUu;

IIpakTryeckas pabora

— pacro3HaBaTh Ha MOJEISAX U 110 UX OINKUCAHUIO OC-
HOBHBIE TPOCTPAHCTBEHHBIC Tela (MpU3Ma, MHUPAMUJA,
WIMHJP, KOHYC, IIap), YKa3plBaTh X OCHOBHBIE dJie-
MEHTBI,

Tect
[IpakTnueckas pabora

— M300paxkaTh Ha PUCYHKaX M 4YepTexkax MpOCTpaH-
CTBEHHBIE T€OMETpUYECKHEe QPUTYphI, 3aJaBa€Mbl€ yCIIO-
BUSIMU 33/1a4;

IIpakTryeckas pabora

— BBIYUCISITh 3HAYCHUS TCOMETPHYCCKHUX BEITHMYWH
(ITMH, YTIIOB, MIIOMIAAeH U 00BEMOB), UCIONB3YS H3Y-
YeHHbIE (OPMYIIbI;

— IIPUMEHATh BEKTOPHO-KOOPAWHATHBIA METOH IS
M3YYEHHUS IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP;

WNHnuBuayanbHBI KOHTPOJIb INMPAKTH-
YECKUX 3alaHUU

— pelaTh HECJIOXKHBIE 337jaud Ha BBIYMCIIEHUE C HC-
M0JIb30BAHUEM M3YUYEHHBIX CBOMCTB U (QopMmya (CBOMi-
CTBa NapajlIeIbHOCTU U MEPHEHANKYIIPHOCTH MPSIMBIX
Y TIJIOCKOCTEH).

Tect

3HaHusA:

— CBOICTBA KOpHEH, cTeneHel 1 JorapugmoB;

YCTHBII onpoc

— IIUPOKHUI HAOOp TPUTOHOMETPUUECKUX (HOpMYII;

[TucpMeHHast paboTa Ha OLIEHKY

— MCTOJbI PCHICHHUA ITOKA3aTCJIbHBIX, JIOT apI/I(I)MI/I‘-IC-

Tect
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CKHUX, TPUTOHOMETPUYECKUX, JpOOHO-panroHanbHbIX | [IpakTuueckas pabora
YpaBHEHU U HEPABEHCTB;

— OCHOBHBIE CBOMCTBa YUCIIOBBIX (YyHKIUH U UX rpa- | CamocTosTenbHas paboTa
(UUECKYIO HHTEPIIPETALMIO.

— OmpeJelieHUs TMPOCTPAaHCTBEHHBIX ¢uryp u wux | [IpoBepounas pabora
CBOMCTBA;

— OCHOBHBIE CBOMCTBA YUCIIOBBIX (DYHKIMH U UX Ipa- | YCTHBINA OMPOC
(UUECKYIO HHTEPIIPETALHIO.

5. OCOBEHHOCTH OCBOEHUA JUCHUIIJIMHBI AJ151 HHBAJIN10OB
N JiM1 C Or'PAHUYEHHBIMU BO3ZMOXHOCTAMMUA 31O0POBbSA

OOyuenne oOydYalOIIMXCA C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0pPOBbSI TIpU
HEOOXOJIMMOCTH OCYIIECTBIISIETCS Ha OCHOBE aJalTHUPOBAaHHOW paboueill mporpaMmbl C
WCTIOJH30BAHUEM CITEIIUAIBHBIX METOJOB OOyUYEHHS M AUJAKTUYCCKHX MATepUANIOB, CO-
CTaBIIEHHBIX C y4ETOM OCOOEHHOCTEH MCHXO(H3UUECKOTO Pa3BUTHUS, HHIUBUIYAIbHBIX
BO3MOYXHOCTEH M COCTOSTHUS 3[I0POBbS TAKUX O00ydaromuxcs (00yJaromerocs).

B nensx ocBoeHus y4eOHON MpoOrpaMmbl TUCIUIUITMHBI WHBATUAAMH U JIULAMU C
OrpaHUYEHHBIMU BO3MOKHOCTSAIMU 3710poBbs Kb uT obecnieunBaer:

JUISL UHBAJIUIOB U JIMI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 37I0POBBS IO 3PEHUIO:
pa3MenieHne B JIOCTYMHBIX JUIS O0y4YaIOIUXCsl, SBISIOMIMXCS CICTBIMU WM CITa00BU/Is-
MIMMH, MECTaX W B QJaNTUPOBAHHOU (hopMe CIpaBOYHOW WH(GOPMAIUU O PACITUCAHHH
y4eOHBIX 3aHATHH; MPUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOMIETO OOydaromemMycs HeoOXo-
TUMYI0 TIOMOIIb; BBIMTYCK aJbTEPHATUBHBIX (OPMATOB METOJAMYECKUX MaTepHalIOB
(KpymHBIA TIPUGT WK ayauodaiib);

JUTIT MTHBAJMAOB M JIMII C OTPAHMYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS MO CIYXY:
HaJJIeKAIIMMH 3BYKOBBIMH CPEACTBAMU BOCIIPOU3BEIeHNE HH(POPMAIINH;

JUISE MTHBAJIHMJIOB U JIMIl C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHU 37I0POBBS, UMEIOIIUX
HapYIIEHUS] OMOPHO-JBUTATEIHHOTO ammapara: BO3MOKHOCTh OECTIPEmnsITCTBEHHOTO J0-
cTyma oOydJarouuxcsi B yueOHbIe MTOMEIICHHs, TyaJleTHhIE KOMHATHI U JpyTHe MOMeIe-
HUS, & TaK)Ke MPeObIBaHNE B YKA3aHHBIX MIOMEIICHUSIX.

OO6pazoBanre 00yJarOIIUXCS C OTPAHUYEHHBIMA BO3MOXKHOCTSIMU 37I0POBBSI MOXKET OBITh
OpPraHMW30BaHO KaK COBMECTHO C IPYTMMHU OOYYarOMIMMHUCS, TaK U B OTJCIBHBIX TPyIIax
WIH B OT/ICTIbHBIX OpraHU3aIINsiX.
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