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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN ITPOI'PAMMBbBI
YYEBHOI'O IIPEIMETA
"MATEMATHUKA"

1.1. Ob6saacTh NPpUMeEHEeHHUS TPOrPAMMBI

PaGouas mporpamMma yueOHOro mpenMera «MareMaTuka» SIBISIETCS 4acTbIO OCHOBHOM
o0OpasoBarelbHON MporpaMMebl, coctaBiieHa B cooTBeTcTBUM ¢ PI'OC mno cnerumansHoctrn CITO
51.02.02 ConmanbHO-KYJbTYpHAs AEATEIBHOCTh (10 BHUJAM) U TMpeJHA3HAYCHA JUIS U3YYCHUS
cTyneHTamu 1 Kypca.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuii PI'OC cpemHero odiero oOpa3oBaHus,
NPEIbABISEMBIX K CTPYKTYPE, COJEPKAHHIO M pe3ylbTaTaM OCBOCHHUS y4eOHOTO IpenMeTa
«Matemaruka» (IIpukaz MunoOpuayku Poccun ot 17.05.2012 N 413 (pen. ot 11.12.2020) "O6
YTBEPKACHUM (PelepabHOrO TOCYAApCTBEHHOIO 00pa30BaTENbHOIO CTaHAApPTa CPEIHEro
obmero oopa3oBanus").

1.2. Mecro yuyeOHOro mpeaMera B CTPYKType OCHOBHOW 1NpogecCHOHAIbHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI:
VYueOublii npeamer "Marematuka" sBiseTCs Y4eOHBIM TMpPEAMETOM 00s3aTeNbHOM
npeaMeTHou oomactu «Matematuka u nHpopmaruka» @I'OC cpeanero ooiero oo6pa3oBaHus.

1.3. Heab 1 3aga4u y4eOHOro npeamMera — TpeGOBaHHUs K pe3yibTATaM O0CBOCHHS y4eOHOTIo
npeaMeTa:

OcHOBY MporpaMMbl COCTaBIISIE€T COJEpP)KAHME, COTJACOBAHHOE C TpeOOBaHUSIMHU
(denepaabHOrO KOMIIOHEHTa TOCYJApCTBEHHOTO CTaHJIapTa cpexHero (TMOJHOro) oOIero
o0pa3oBaHus 6a30BOTO YPOBHS MOATOTOBKH.

Conepxanue mporpammbl y4deOHoro mpeamera «MaTemaTuka» HaIpaBlIeHO Ha
JOCTHUKEHHUE CIEAYIOUINX LEeH:

e oOecrnieyeHHe CHOPMHUPOBAHHOCTH IMPEJICTABICHUM O COLUHUAIBHBIX, KYJIbTYPHBIX H

UCTOPUYECKHX (aKTOpax CTAHOBJICHUS MaTEeMaTHKH;

e oOecnieueHne c(hOPMUPOBAHHOCTH JIOTHIECKOTO, aJITOPUTMHUECKOTO ¥ MATEMAaTHIECKOTO

MBIIIJIICHUA,

e oOecrnieyeHHe C(OPMUPOBAHHOCTH YMEHUIH NPUMEHATh IOJIYYEHHBIE 3HAHUSA TPH

pELICHUH PA3JIMYHbIX 337134,

e o0OecrieueHne Cc(HOPMUPOBAHHOCTH TPEJCTABICHWA O MaTeMaTHKE KaKk 4YacTH
00IIeYeTOBEYECKON KYJIbTYPhI, YHUBEPCAIBHOM SI3bIKE HAYKH, TIO3BOJISTFOIIIEM OITHCHIBATh

U M3y4aTh pealbHbIe MPOIIECCHI U SBICHUS.

[Inanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa:

OcBocHHE COJACPpIKaHUA yqe6Horo npeamMerTa «MateMartrKka» oOecreuynBacT JOCTHIXXCHHEC
CTYACHTaMU CJICAYIOIIUX PC3YJIbTATOB:

L4 JAUYHOCHIHbBIX:

- C(I)OpMHpOBaHHOCTB Hpe,[[CTaBJICHI/Iﬁ 0 MAaTCMAaTUKC KAaK YHUBCPCAJILHOM fA3BIKC HAYKH,
CpCaACTBC MOJACIINPOBAHUSA SIBJICHUI U MIpoLEeCCOB, UACIAX U MCTOAAX MATCMATUKHU



- IIOHUMaHWE€ 3HAYUMOCTHM MATEMAaTHKM U1 HAy4YHO-TEXHMYECKOro Iporpecca,
c(hOpPMUPOBAHHOCTH OTHOIIEHUS K MAaTEMAaTUKE KaK K YaCTH OOIICUETIOBEYECKON KYIbTYPHI
Yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATUKH, 3BOJIFOLUEN MaTEMATUYECKUX HUJIEH;

- pa3BUTHE JIOTUYECKOTO MBIIIICHHUS, IPOCTPAHCTBEHHOT'O BOOOPAKEHUS, allTOPUTMHUYECKOM
KyJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOAMMOM i Oya;yei
npodecCHOHATIBHOM 1eATeNbHOCTH, Ul IPOI0JIKEHNs: 00pa30BaHus U caMO00pa30BaHMs;

- OBJIaJICHHE MaTEMaTHUYECKUMU 3HAHUSIMH U YMEHUSIMHU, HEOOXOAUMBIMU B MOBCEIHEBHOMN
JKU3HU, JUIsI OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH W AUCHMILIHH
npoecCHOHANBHOrO IMKIA, U MOJY4YeHHs] OO0pa3oBaHUA B 0O0JIACTAX, HE TPEOYIOIIMX
yriyOJICHHOM MaTeMaTU4YeCKON MOATOTOBKY;

- TOTOBHOCTh M CIOCOOHOCTh K O0Opa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHHIO, Ha
MPOTSKCHUH BCEH KU3HU; CO3HATEIIPHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOM MPodecCHOHATBHOM 1 00IECTBEHHON JCITEILHOCTH;

- TOTOBHOCTH H CHOCOOHOCTH K CaMOCTOSTEILHOU TBOpquKOﬁ M OTBETCTBEHHOM
JACATCIIbHOCTH,

- TOTOBHOCTb K KOJUJICKTUBHOH paboTe, COTPYOHHYECTBY CO CBEpCTHHKaMU B
o0pa3oBaTenbHOl, OOIIECTBEHHO IMOJIE3HON, Y4eOHO-HCCIeI0BATENIbCKON, MPOEKTHOH U
JIPYruX BUIAX IEATEIbHOCTH;

- OTHOIICHHUE K HpO(i)eCCI/IOHaHBHOfI ACATCIIBHOCTU KaK BO3MOXHOCTHU Y4YaCTUA B PCUHICHUHA
JIMYHBIX, O6HI€CTB€HHI>IX, rocyaapCTBCHHBIX, O6HIeHaIII/IOHaJ'H)HI>IX HpO6J’ICM;

MemanpeomMemHbix:

- YMEHHE CaMOCTOATEIBHO OINPENEIATh LEIH MACATEIBHOCTH M COCTaBIATh IIJIaHbI
JESITEIbHOCTH; CaMOCTOSITEIbHO OCYILECTBIISITh, KOHTPOJIMPOBAaTH U KOPPEKTHPOBATH
JeSITENIbHOCTh; MCIOJIb30BaTh BCE BO3MOJXKHBIE PECYpPCHI IJI JIOCTHIKEHHS MOCTaBIEHHBIX
Henel M peaqu3alyy IIaHOB JesITeIbHOCTH; BbIOUpATh YCIIEUIHbIE CTPATETUH B Pa3IMYHbBIX
CUTYaLUsX;

- yMEHHE MpPOAYKTUBHO OOIIAThCS M B3aWMOJICHCTBOBAaTH B IPOIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh IO3UIMM JPYTUX YYACTHUKOB JESITEIbHOCTH, SPPEKTHUBHO
paspenatb KOH(QIUKTHL;

- BIIQJICHHE HaBbIKAMU [103HABATEIbHOM, Y4EOHO-UCCIIEOBATEIbCKOM M MPOEKTHOU
NeSTeIbHOCTH, HaBbIKAMHM  pa3pelieHuss MpodsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOHMCKY METO/IOB pELIEeHUs MpPaKTHYeCKUX 3a7ad, HPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSTEIBHOM I/IH(l)OpMaLII/IOHHO-H03HaBaTCHLHOﬁ
ACATCIIBHOCTH, BKJIrO4as YMCHUC OPHUCHTHPOBATHCA B PAa3JINIHBIX HCTOYHHKAX
I/IH(I)OpMaI_II/II/I, KPUTHYCCKU OLICHUBATL U UHTCPIIPECTUPOBATH I/IH(I)OpMaI_II/IIO, oJIy4acMyro 13
Pa3INYHbIX UCTOYHUKOB,

- BJIaJICHUC A3BIKOBBIMH CPCACTBAMU: YMCHHUE SICHO, IOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY
3pCHUA, HCIIOJIb30BaTh aJICKBATHBIC SA3BIKOBBIC Cp€aAcCTBa, BJIaJICHHUC HaBBIKaMH



MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX NEHCTBUI U MBICTUTENBHBIX
MPOIIECCOB, HUX PE3YJbTaTOB W OCHOBAaHUM, T'PAaHUIl CBOETO 3HAHUS W HE3HAHMS, HOBBIX
MO3HABATEJIbHBIX 337]a4 U CPEACTB I UX JOCTHKECHHUS;

- 1IEJIEYCTPEMIIEHHOCTh B TIOUCKAX U MPUHATUU PELICHUH, COOOPa3UTEIbHOCTh U UHTYULIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTABICHUH; CIIOCOOHOCTh BOCIPHHHMATh KPacoTy U
FapMOHHIO MUDA;

npeomemmuuix:

- ¢(hOpMUPOBAHHOCTD MPECTABICHUNA O MaTEMAaTUKE KaK YaCTH MUPOBOU KYJIbTYPHI U MECTE
MaTeMaTHK{ B COBPEMEHHOM LUBWIN3ALUH, CIIOCO0AaX OIUCAHUSA SIBIEHUI peaJbHOro MHUpa
Ha MaTEMaTUYECKOM SI3BIKE;

- c(OPMHUPOBAHHOCTh MPEJCTABICHUM O MaTeMaTUYeCKHX MOHATHUAX KaK BaXKHEHUIIMX
MaTEMaTHUYECKUX MOJEIAX, MO3BOJLIOIIMX OMNMCHIBATh M H3Yy4aTb pPa3HbIE IPOLECCHl H
ABJICHMS; IIOHUMAaHHE BO3MOXKHOCTH AKCHOMATHYECKOTO IIOCTPOCHMSI MaTEMaTUYECKHUX
TEOPUL;

- BJIaACHHUC MCTOAAMU OO0Ka3aTCJIbCTB W aJITOPUTMOB PCHICHUA, YMCHUC HX IMPUMCHATD,
IMPOBOAUTDL AOKA3aTCIbHBIC PACCYKACHUA B XO04C PCUICHUA 3a1a4,

- BJAACHUC CTAaHAAPTHBIMU IIPUCMAMHU PCHICHUA PAalUOHAJIBHBIX W HPpallMOHAJIbHBIX,
MMOKa3aTCJIbHbIX, CTCIICHHBIX, TPUTOHOMCTPHUUCCKUX ypaBHeHI/Iﬁ W HCPABCHCTB, UX CHCTCM;
HCIIOJIb30BAHUEC T'OTOBbBIX KOMIIBIOTCPHBIX IIpOrpaMM, B TOM 4YHCIIC IJISI IIOUCKA IIYTHU
peHICHUS U UINIFOCTPAlIUN PCIICHU ypaBHeHI/Iﬁ M HCPABCHCTB,

- C(l)OpMI/IpOBaHHOCTL Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX MOHATHAX MAaTEMAaTUUECKOr0 aHaIu3a U
nux CBOI\/JICTBaX, BJIAACHUC YMCHHUEM XAPAKTCPU30BATH TOBCACHUC q)yHKHI/II;'I, HUCITIOJIBb30BaHHUC
MOJIYYCHHBIX 3HAHUI AJId OIMMCAaHUSA U aHAJIM3a PCaJIbHBIX SaBHCHMOCTeﬁ;

- BJIQJICHHME OCHOBHBIMU MOHSTHUSAMM O IUIOCKUX M TNPOCTPAHCTBEHHBIX I€OMETPHUYECKHUX
¢urypax, HX OCHOBHBIX CBOMCTBax; C(GOPMHUPOBAHHOCTb YMEHHUS Ppacro3HaBaTh
reoMeTpuueckue (QUrypbl Ha uepTexax, MOJAENSIX M B pPEaTbHOM MHpE;, NpPUMEHEHUe
U3YyYEHHBIX CBOWCTB I€OMETpUYECKUX (puryp um Gopmyn ais pemeHus reoMeTpudecKux
3a/1a4 U 3a/1a4 ¢ IPAKTHYECKUM CONEP KAHUEM;

- c(pOPMUPOBAHHOCThH MPEACTABIECHUIN O TPOIECCaX U SIBICHUAX, UMEIOIINX BEPOSITHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHPE, OCHOBHBIX MOHSTHSIX
SJIEMEHTApHON TEOPUU BEPOSTHOCTEW; YMEHHUM HAXOOUTh W OLEHUBATH BEPOATHOCTH
HACTYIUICHHSI COOBITUA B TPOCTEHINMX TMPAKTHYECKUX CUTyaIlUsIX W  OCHOBHBIE
XapaKTEPUCTUKU CIyYalHBIX BEJIMYHH;

- BJIaJICHUE HABBIKAMH HCIOJB30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM MPU PEIICHUN
3a7ad.



1.4. XapakTepucTHKa OCHOBHBIX BUJ0B Y4eOHOI 1esiTeJIbHOCTH CTYACHTOB

Copnepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BU/J0B J1eSITEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBIX AeliCTBHIi)

BBeaenue

O3HakoMJIeHME C POJIbI0 MaTeMaTMKd B HAyKe, TEXHHUKE,
SKOHOMHKE, HH(DOPMAILMOHHBIX TEXHOJOTUAX M MPAKTUYECKOM
NeSITeIbHOCTH.

O3HakOMJICHHE C LEJSIMH U 33Jja4aMi U3Y4YEeHUS MaTEMAaTHKU TIpU
ocBoeruu npodeccuii CI1O u cnenmansuocteit CI1O

AJI'EBPA

PaszButie noHsTus
0 4ucJie

Brimonnenue apudMeTnieckux IeHCTBUN HaJl YUCIIaMU, COYeTast
YCTHBIE U IHCbMEHHBIE IIPUEMBI.

Haxoxxaenue npuOinKeHHbIX 3HAUYCHUH BEJIMYUH U TOTPEIIHOCTEN
BBIUMCIIEHUH  (a0CONIIOTHOM M OTHOCHUTENBHOH); CpaBHEHUE
YHCJIOBBIX BBIPA)KEHUH.

Haxoxxaenue ommoOok B npeoOdpa3oBaHUsIX U BBIYUCIEHUSAX (OTHO-
CHUTCS KO BCEM ITYHKTaM IPOrpaMMBbl)

Kopnu, crenenu, jora-
pudmbI

O3HakoOMJIEHHE C IOHITUEM KOPHSI N-il CTENeHu, CBOMCTBaMU paIu-
KaJIOB U ITPaBUJIaMU CPABHEHUsI KOPHEH.

@OopMyNIMpOBaHHE OIPENECICHUS KOpPHA M CBOMCTB KOpHEH.
Bbluvcnenne W CpaBHEHHME KOPHEH, BBIIOJHEHHE IPUKHIKH
3HAYEHUS KOPHS.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpAaXKEHUH, CO/lepKa-
LIUX PaZnuKabl.

BoinonHenue pacuetoB mo (opmynam, coaepiKalluM pajiuKalbl,
OCYILIECTBIISS1 HEOOXOJUMbIE TIOJICTAHOBKH U MpeoOpa3oBaHUsl.
Onpenenenne paBHOCUIBHOCTH BhIpaXKeHUH ¢ pagukaigamu. Peme-
HUE UppalMOHATIbHBIX YPABHEHUH.

O3HaKOMJIEHHE C IOHSITUEM CTETIEHU C ACHCTBUTEIBHBIM ITOKA3aTe-
JeM.

HaxoxxaeHne 3HaueHul cTeneHy, UCIOb3ysl IPH HE0OXOMMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anuchiBaHUE KOPHS N-il CTENEHM B BHJE CTENEHU C JIPOOHBIM
MOoKa3aTeIeM u Ha00O0pOT.

@opMyIMpOBaHHUE CBOWCTB CTENEHEN. Brlunciaenue crenexen ¢ pa-
LMOHAJIBHBIM I0KA3aTEJIEM, BBIIIOJHEHNE TPUKHUIKU 3HAYEHUS CTe-
IIEHH, CPAaBHEHNE CTEIICHEN.

IIpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIpAXKEHUH, CO/lepKa-
IIMX CTENEHW, NpPHUMEHsAA CBOWCTBA. PelieHne noka3aTebHbBIX
YPaBHEHUM.

O3HakoMJIEHHME ¢ TPUMEHEHNEM KOPHEN U CTENIEHEH IpU BbIUUCIIE-
HUHU CPEIHUX, JEIECHUH OTPE3Ka B «30JI0TOM CEUYEHUMN». Penenue
IIPUKJIAJHBIX 3374 Ha CJIO’KHBIE IIPOLICHTEI.




[TpeoGpa3zoBanue
anredpanvdecKux
BBIPAKECHUI

Brimonnenue npeobpa3zoBaHuii BRIpaKEHH, IpUMEHEHUE Gopmy,
CBSI3aHHBIX CO CBOWCTBAaMU CTETICHEH U JIOTapu(MOB.

Omnpenenenne 00JIaCTH JOMTYCTUMBIX 3HAUYCHHUN JTIOTapHU(PMHUECKOTO
BbIpakeHus1. Pemenue norapudMudecknx ypaBHEeHUIH

OCHOBbBI TPUTTOHOMETPUU

OCHOBHBIC TIOHATHS

W3ydyeHne painaHHOrO METO/A U3MEPEHUS YIUIOB BpAILlEHUS U

UX CBA3U C rpagycHOi Mepoil. 300pakeHue yriioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEIIMYUHBI YIJIA C €r0 PACIIONOKCHUEM.
dopmynupoBaHHE ONPEACICHUN TPUTOHOMETPUIECKUX (PYHKITHIA
JUIsL  YIJIOB OCTpPBIX  yIJIOB

TPCYroJibHUKa U 00BSICHEHHE UX B3aUMOCBSI3H

[OBOpOTa U MPSAMOYTOJIBHOTO

OcHoBHbIE IIpuMeHEHHE OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXKIECTB IUIA
TPUTOHOMETPUYECKHE BBIUMCIICHUS] 3HAaYEHUH TPUTOHOMETPUUYECKUX (PYHKIHMH 1O OAHOMN
TOXKJIECTBA U3 HUX
[TpeobpazoBanus W3ydenne OCHOBHBIX  (OpPMYNI  TPUTOHOMETPUHU:  (HOPMYITBI
IPOCTEHIINX CIIOKEHUSI, yZIBOEHUS, npeoOpazoBaHus CYMMBbI
TPUTOHOMETPUUECKHUX TPUTOHOMETPUYECKNX (DYHKIHMHA B MPOM3BEACHUE U TPOU3BEACHUS
BBIpAXEHUI B CyMMYy M QpPUMEHEHHE TpU  BBIYUCIECHUU 3HAYEHUS
TPUTOHOMETPUUECKOTO BBIPA)KEHUS U YIIPOLLEHUS €T0.
O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUU TOUYEK HA €IMHUYHOU
OKPY>KHOCTH U IPUMEHEHHE UX JJIS BbIBO/IAa (OPMYIT IPUBEICHUS
IIpocreiimne Pemenue no ¢popmynam 1 TPUrOHOMETPUUECKOMY KPYTY POCTEM-
TPUTOHOMETPHUECKHE LINX TPUTOHOMETPUUYECKUX YPAaBHEHUH.

YpaBHEHUS U HEPABEHCTBA

IIpuMeHeHHe O0IIMX METOJOB PELICHHs ypaBHEHUH (IIPUBEIEHUE K
JIMHENHOMY, KBaJIpaTHOMY, METOJI Pa3JI0KEHUS HA MHOKHUTEIIH, 3a-
MEHBl MEPEMEHHOM) TMpU  pEIIeHMH  TPUTOHOMETPHUUYECKUX
YPaBHEHHUH.

YMenue oTMedaTh Ha KPyre pelieHus NpoCTENIINX TPUTOHOMETPH -

YCCKUX HCPABCHCTB

ApKcuHyC, apKKOCHHYC,
apKTaHIeHC Yucia

O3HakoMJIEeHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKHUX
GbyHKIU.

N3ydenue onpeaeneHuii apKCuHyca, apkKKOCUHYCa, apKTaHT€HCa
yucna, opMyIupoOBaHUE UX, N300pakKeHHe Ha €AMHUYHOU OKPYXK-

HOCTHU, IPUMCHCHUC ITPHU PCHICHUN ypaBHCHI/Iﬁ

Y

HKIIUU, UX CBOMCTBA U TPA®UKHU

DyHKIHUH.
[ToHsiTHE O HEMPEPBIBHO-
CTH (PYHKIIMH

O3HakOMJIEHME C  TOHATUEM  NEPEMEHHON,  NpUMEpaMu
3aBUCHUMOCTEN MEXy EPEMEHHbBIMHU.

O3HakoMJIEHHE ¢ IOHSATHEM TpaduKa, onpeesieHue MpUHaIIexK-
HOCTH TOYKH rpaduky ¢pyHkuuu. Onpenenenue no Gopmylie mpo-
CTeHIIel 3aBUCUMOCTH, BHa ee Tpaduka. Beipakenue o popmye
OJIHO NIEPEMEHHOM Yepe3 ApyTrHe.

O3HaKOMIICHHE C OIMPECACIICHUCM (I)YHKI_II/II/I, (bOpMYJ'II/IpOBaHI/IC €ro.

Haxoxaenne obmactu onpeaeeHus 1 001acTi 3HaYeHUH QyHKIIMH




CoiicTBa (hyHKIMH.
['paduueckas unrep-
nperanus. [Ipumepst
(GYHKINOHATBHBIX 3a-
BUCHUMOCTEH B peaslbHbIX
npoleccax U sIBICHUAX

O3zHakoMJIeHHE ¢ MpuMepaMu (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peanbHBIX MPOIIECCaX U3 CMEKHBIX JUCIUILINH.

O3HakoMJIEHHUE C JI0KAa3aTEIbHBIMU PACCYKICHUSIMU HEKOTOPBIX
CBOWCTB JIMHEHHONH M KBagpaTU4YHOW (yHKIMIA, mpoBeneHue
HCCIeA0BaHUS JIMHEWHOW, KYyCOYHO-JIMHEWHOU, NPOOHO-THMHEHHON
U KBaJIpaTHYHOM QYyHKIIHH, nocTpoeHue ux rpapukos. [locrpoenue
u yteHue rpadukoB pyHkumid. MccnenoBanue GyHKIMH.
CocraBinenue BUJIOB (YHKUMH MO JaHHOMY YCJIOBHIO, pEIICHHE
3a/1a4 Ha HKCTPEMYM.

Brimonnenue npeobpa3zoBanuii rpaduka GyHKIHHA

Ob6partnble QyHKIIH

Wzyuenne noustus o0paTHON (HyHKINH, ONpeAeTIeHUEe BUIa U 110~
cTpoeHue rpaduka oOpaTHON yHKIMH, HAX0XKICHUE e¢ 00JIaCTH
ompeneiieHuss W obOnacth 3HaueHWd. [IprMeHeHWe CBOWCTB
(GYHKIMHA TP HMCCICOBAHWU YpPAaBHCHHMW M PEIICHUM 33734 Ha
IKCTPEMYM.

O3HaKOMJICHHE C TIOHATHUEM CIIOKHON (PYHKLIUU

CreneHHbIC, IOKa3a-
TEJbHBIEC,
JorapupMHUUECKUE U
TPUTOHOMETPHUYECCKHE
byHKIHH.

OO6patHbie
TPUTOHOMETPHYECKHE

byHKIIUN

Boruncnenue 3HaueHui QyHKIMHI 110 3HAYEHUIO apryMeEHTa.
Omnpenenenre MOJI0KEHUS TOYKH Ha TpaduKe Mo ee KOOpIMHATAM H
Ha000pOT.

Hcnonb3oBaHue CBOMCTB (YHKUMHA JJii CpaBHEHMsS 3HA4YE€HUH
cTerneHel u jorapudmos.

[ToctpoeHue rpaMKOB CTENEHHBIX U JOrapupMUUECKUX (QYHKIIHUH.
Penienue nokaszaresbHbIX U JOrapupMUUECKUX YPaBHEHUHN U Hepa-
BEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJIEHHE C TOHSITUEM HENPEPHIBHON NEPUOANYECKON PYyHK-
uuu, GopMynMpoBaHUE CBOMCTB CHHyCa U KOCHHYCA, IOCTPOEHHE
UX rpauKoB.

O3HakOMJIEHHE C TOHSATHEM TapMOHHUYECKUX KoieOaHuil u
IpUMEpPaMU TapMOHUYECKUX KoJeOaHWH i ONHCaHMs MPOLECCOB
B (PM3HKE U IpYTUX 00JacTAX 3HAHMUS.

O3HakoMJIEHHE C TIOHATHEM Pa3pbIBHON MEpHOINYECKOi QyHKINH,
(opMyIMpOBaHUE CBOMCTB TAHT'€HCA U KOTAHI'€HCA, IOCTPOCHUE UX
rpaduKoB.

[Ipumenenue cBoOWcTB (GYHKIMI JUIsi CpaBHEHMsS 3HAYEHHH
TPUTOHOMETPUUECKUX (YHKIMM, PEIIeHUS TPUTOHOMETPUUYECKUX
YPaBHEHUM.

IToctpoenne rpaukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (YHKIUH
U OIpeesieHue Mo rpaukaM UxX CBOMCTB.

Brimonnenue npeobpazoBanus rpadukoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

ITocaenoBaTenbHOCTH

O3HaKOMIICHHE C IIOHSATHEM YHCJIOBOM OCICI0BAaTCIBHOCTH,
criocobamu ee 3aaHus, BBIYUCICHUAMH €€ YJICHOB.

O3HaKOMIICHHE C TOHITHEM nmpeaciia nmocjea0BaTCIbHOCTH.
O3HaKOMIICHHE C BEIYHCIICHUEM CYMMBI OCCKOHEYHOTO YHCIOBOI'O
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psila Ha MpUMEpe BBIYMUCICHUS CYMMbI OECKOHEYHO YObIBaroIei
F€OMETPUYECKON ITPOTrPECCUH.

Pemenne 3amau Ha mpuMeHeHue (GopMyinbl CyMMBI OECKOHEYHO
yOBIBAIOIIECH F€OMETPUIECKOI MTPOTPECCHH.

[IpousBoaHas u ee
MIPUMEHEHHUE

O3HaKOMJICHHE C TTOHSTHEM IIPOU3BOTHOM.

W3yyenne u  QopmynupoBaHMe €€  MEXaHHYECKOIO0 U
TE€OMETPHYECKOTO CMBbICTIA, HM3YyYCHHE aITOPUTMA BBIUYMCIICHUS
MPOU3BOIHONM Ha MPHUMEPE BHIYMCICHUS MTHOBEHHOM CKOPOCTH U
YII0BOTO KO3 PUIIMEHTA KacaTeIbHOM.

CocraBiieHHe ypaBHEHUS KacaTeIbHON B 00IIeM BHJIE.

YcBoenue npaBwit qudGepeHIHPOBAHUS, TAOIHIIBI IIPOU3BOIHBIX
AJIEMEHTAPHBIX PYHKIMA, TpUMEeHeHue A Au(depeHInpOBaHUS
(GyHKIUH, COCTaBJICHUSs YPAaBHEHUS KacaTeIbHOM.

N3ydenue TeopeM O CBA3U CBOWCTB (DYHKIIMU U MPOU3BOAHOM, (op-
MYJIUPOBKA HX.

[IpoBesenne ¢ MOMOMIBIO MPOU3BOAHON HCCIENOBaHUS (DYHKIIHMH,
3aJlaHHOU (POPMYIIOH.

YcraHoBIIeHUE CBS3H CBOMCTB (DYHKIIMHU M TPOU3BOIHOM MO X Tpa-
buxam.

[IpumeHneHne MPOU3BOTHOMN IS PEIICHUs 3a]]a4 HA HAX0XK/IEHUE
HauOOJbIIET0, HAMMEHBIIEr0 3HAYCHHs] U Ha HaXOXXICHHE
JKCTpeMyMa

[TepBooOpazHas
W MHTETrpaj

O3HakoMJIEHHE C MIOHATHEM MHTErpasia U nepBooOpa3Ho.
N3ydenue npaBuiia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—IJleitOnuna.

Pemenue 3agau Ha cBsI3b NEPBOOOpPA3HONM U €€ IMPOU3BOJHOM,
BBIYHCIICHHE NTEPBOOOPa3HON AJi JaHHON (QYHKIIUH.

Pemienue 3a1a4 Ha MpUMEHEHUE UHTETpaia JUlsl BIYMCIEeHUs pU3u-
YECKUX BEJIMYMH U IUIOLIAeN

YPABHEHUA U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHEHUU

HepaBeHnctBa U cucremsl
HEPaBEHCTB C JIBYMS
epeMEHHBIMU

O3HakOMJIEHHME C MPOCTEHIIMMH  CBEACHHUSIMH O  KOPHSX
anredpanvyeckux YpaBHEHUH, MOHATUSMHA  MCCIIEIOBAHUS
YPaBHEHU U CUCTEM YPaBHECHUH.

N3yueHnne Teopuy paBHOCHIBHOCTH YPAaBHEHUH U €€ IPUMEHEHUS.
[loBTOpEHME 3anMCH PELIEHUS CTAHJAPTHBIX YPAaBHEHMM, IPUEMOB
npeoOpa3oBaHusl ypaBHEHUH s CBEICHUS K CTaHIApPTHOMY
YPaBHEHUIO.

Pemenne panuoHanbHBIX, HMpPpAlMOHAIBHBIX, IOKA3aTENbHBIX H
TPUTOHOMETPUYECKUX YPABHEHUU U CHCTEM.

Hcnonb3oBanue cBOMCTB U rpadukoB PYHKUIUN AJIs peLIEHUS ypaB-
HeHHU. [I0BTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.
Pemienue ypaBHeHMI ¢ IpUMEHEHNEM BCEX MPUEMOB (Pa3JI0KEHUs
Ha MHOXMWTENIU, BBEACHUS HOBBIX HEU3BECTHBIX, MOJCTAHOBKH,

10




rpau4ecKoro MeTo/a).

Pemenne cucrem ypaBHEHM C IPUMEHEHUEM Pa3iIM4HBIX
CII0CO0O0B.

O3HakomJieHHE C OOIIMMH BOIPOCAMHU PpEIICHUS HEPABEHCTB U
UCIOJIb30BAHUE CBOMCTB M TpapuKoB (GYHKUMH IpHU PpELICHUU
HEPABECHCTB.

Pemenne HEpaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM
pa3IUYHbIX CLIOCOOOB.

[IpuMeHeHHe  MaTeMaTUYECKUX  METOAOB  JUId  peUIeHUs
COJIEp/KATENbHBIX 3aJad M3 pa3jIMYHbIX o0JlacTell Hayku U
IIpaKkTUKU. VIHTepHpeTupOBaHUe PE3yNbTATOB C YYETOM pEabHBIX
OTpaHUYCHUHN

3JIEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN 1 CTATUCTHUKH

OcHOBHBIE TOHATHUSA
KOMOWHATOPHKHU

N3ydenue mpaBuiia KOMOMHATOPUKY U IPUMEHEHHE TTPH PEIICHUN
KOMOMHATOPHBIX 3a/1a4.

Pemrenne KOMOMHATOPHBIX 33124 METO/IOM Iepedopa U 1o MPABUITY
YMHOXEHHUSL.

O3HaKOMJIEHHE C IOHSATUAMU KOMOMHATOPUKU: Pa3MEILIEHUSIMH, CO-
YeTAaHUSMH, TIEPECTAHOBKAMHU U (POPMYJIaMU JIJISl UX BBIYHCIICHUS.
OObscHeHne U  mnpuMmMeHeHwe (Gopmyn I BBIYUCIICHUS
pa3MelIeHHi, TepecTaHOBOK M COUYETAaHUM MPU PEIICHUH 3a/1a4.
Oznakomienue ¢ 6uaHoMoM HeroToHa u TpeyronsHukoM Ilackans.
Pemrenue npakTuueckux 3a1ad ¢ UCIOJIb30BAHUEM MTOHATUI U TIpa-
BUJI KOMOUHATOPUKH

DneMEHTBI TEOPUHU
BEPOSATHOCTEM

N3yueHne KacCMYECKOro ONPEIEICHUsI BEPOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTpenune npuMepoB BBIYUCIEHUS BEPOSITHOCTEN. Penienne
3a/1a4 Ha BBIYMCIICHHE BEPOSITHOCTEN COOBITHI

[IpencraBienne qJaHHBIX
(TabnuIIbl, TUarpaMMBI,

rpaduxm)

O3HakoMIICHHE C MNpEACTAaBJICHUEM YHCIIOBBIX [JAaHHBIX W HX
XapaKTCPUCTHKAMMU.

Pemenue MPAaKTUYCCKUX 3a1aY Ha o6pa60TKy YHCJIOBBIX JAHHBIX,
BBIYUCIICHUC NX XAPAKTCPUCTUK

I'EOMETPUSA

Hp}IMLIC " IJIOCKOCTH
B IIPOCTPAHCTBC

@opMynupoBKa U IPUBEIACHUE  [IOKA3aTECIIbCTB  IIPU3HAKOB
B3aMMHOI'0 PACIIOJIOKEHU NPSAMBIX U IIIIOCKOCTEN. PacriosnaBanue
Ha Yeprexax M MOJACIAX Ppa3jIMYHBIX CIIy4aeB B3aUMHOIO
PacCIIOJIOKEHUS TIPSIMBIX U INIOCKOCTEH, apryMEHTHPOBAaHUE CBOMX
CYKJICHHM.

DopMynHpOBaHHUE ONPENEICHNN, TPU3HAKOB U CBOMCTB Napajljieib-
HBIX U NEPIEHIUKYISIPHBIX TUIOCKOCTEN, ABYTPAHHBIX U JTMHEHHBIX
YTJIIOB.

BrInonHeHne NocTpoeHus yriioB MEXAY IPSIMBIMH, IPSIMOU U IIJI0-
CKOCTBIO, MEKly INIOCKOCTSIMH I10 OIIMCAHUIO U PACIIO3HABAHUE UX
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Ha MOJCIIAX.
IIprMeHeHne IPU3HAKOB U CBOMCTB PACIIOIOKEHHS IIPSIMBIX U ILJIO0-
CKOCTEH IIPU PELEHUN 3a/1a4.

N300pakeHne Ha pUCYHKAaX M KOHCTPYMPOBaHHE HA MOJAEISAX Mep-
MEHIUKYISIPOB M HAKIOHHBIX K  IUIOCKOCTH,  MPSIMBIX,
NapajuieJIbHbIX IJIOCKOCTEH, YIJIOB MEKY NMPSAMON U IIJIOCKOCTBIO U
000CHOBaHKE TOCTPOCHUSI.

Pemienne 3amay Ha BBIUMCIEHHE T€OMETPUYECKUX BEIMYHH.
OnucelBaHWE PAcCTOSHUSA OT TOYKH A0 IJIOCKOCTH, OT MPSAMOH 10
IJIOCKOCTH, MEXAY IUIOCKOCTSAMH, MEXAY CKPELUBAIOIIMMUCS
MPSIMBIMH, MEXIY IPOU3BOJIBHBIMH (PUTYypaMu B IPOCTPAHCTBE.
@opMynMpOBaHHE U  JOKa3blBAHUE OCHOBHBIX TEOpPEM O
paccTosHUAX (TeOpeM CYIECTBOBAHMsI, CBONCTBA).

N306paxkenne Ha yepTexkax U MOJEISIX PACCTOSIHUS U 00OOCHOBaHHE
CBOUX CyxAeHu. OnpeneneHue U BbIYUCIECHUE PACCTOSIHUM B IIPO-
ctpanctBe. llpumenenue ¢opmyn U TeopeM IUIAaHUMETPUU s
peuieHus 3aaad.

O3HaKOMJIEHHE C IOHSITUEM NapaUIETbHOTO POSKTUPOBAHUS U €TO
cBorictBaMu. DOpMyYIUPOBAHHUE TEOPEMBI O TJIOLIAAH OPTOTOHAIIb-
HOM IIPOEKIIUM MHOTOYT'OJIbHUKA.

[Ipumenenue Teopuu 111  OOOCHOBAaHUS  MOCTPOEHUH U
BBIYMCIICHUM.

AprymMEHTHpOBaHHE CBOUX CY)KJIEHUI O B3aMMHOM PacIOJIOKEHUN
MIPOCTPAHCTBEHHBIX (DUTYD

MHoOrorpasHuKH

Onucanue U XapakTepUCTHUKA Pa3INYHbIX BUJJOB MHOTOI'PaHHUKOB,
IIEPEYHCIICHUE UX DJIEMEHTOB M CBOWCTB.

N300pakeHne MHOTOIpaHHUKOB U BBIIIOJIHEHUE IOCTPOEHHUS Ha
N300paKeHUSIX U MOJIEISIX MHOTOTPaHHHUKOB.

Boluncrenue JIMHEWHBIX 3JIEMEHTOB U YIJI0B B IIPOCTPAHCTBEHHBIX
KOHUrypamusx, apryMeHTUPOBAaHHE CBOUX CYKICHUH.
XapakTepucTHKa 1 n300pakeHre CeUYeHus!, pa3BepTKU MHOTOIpaH-
HUKOB, BBIUUCJICHUE TUIOAAECH TOBEPXHOCTEM.

[Toctpoenune mnpocTedmmx cedeHud KyOa, MPU3MBI, MHPAMUIBL.
[Ipumenenue (HakToB U CBEACHUN U3 IITAHUMETPHH.

O3HakomieHMe € BHJAaMH CHMMETPUHA B IIPOCTPAHCTBE,
dbopmynupoBaHUE ONpPENETECHUH © CBOMCTB. XapaKTepHUCTHUKA
CUMMETPHH TEJ BPAILEHNs U MHOTOTPAaHHUKOB.

IIpuMeHeHrEe CBOMCTB CUMMETPUHM IIPU PELLICHUM 3aa4.
Hcnonb3oBanue MpUOOPETEHHBIX 3HAHUM IS HCCIEAOBAHUS U
MOZICJIIMPOBAHUS HECIIOKHBIX 3a7a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB M  BBINIOJHEHUE
PUCYHKOB IO YCIIOBUSIM 3a/1a4

Tena u MOBEpXHOCTH
BpallleHus

O3HakoMJICHHE C BHUJIAaMU TeJl BpamieHus, (GOpMyITHpPOBAHHE HX
ONPEACIICHUN U CBOMCTB.
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dopMyIupoBaHHE TEOPEM O CEUEHUH IIapa TIOCKOCTHIO U MIIOCKO-
CTH, KacaTelIbHOU K cepe.

XapakTepucTuKa 1 U300paskeHue TN BPaILleHUs, X Pa3BEPTKH, ce-
YEHUSI.

Pemenne 3asau Ha MOCTPOEGHUE CEUCHMH, BBIYUCICHHE JUIMH,
paccTosiHMM, YrioB, Momaznei. I[IpoBeneHne moKa3aTEIbHBIX
paccyXIeHHi IpU PEeLIeHNH 3a1a4.

[TpumeHeHre CBOMCTB CHMMETPUHM IPU PEIICHWM 3aj1ad Ha Telna
BpaIleHHsI, KOMOWHAIIHIO TEIL.

N300pakeHre OCHOBHBIX KPYTJIBIX TeJ M BBHIIIOJIHEHUE PUCYHKA 110
YCIIOBHIO 3aJ1a4u

W3mepenus B reoMeTpuun

O3HakoMIIEHHE C ITOHITHSIMH IUIOMIAAU U 00beMa, AaKCHOMaMHU

M CBOIICTBaMH.

Pemenne 3agau Ha BBIUMCICHHE IUIOIMIANCH TMIIOCKUX GUTYp C
MPUMEHEHUEM  COOTBETCTBYOIIUX (opmynr u  (aktoB U3
TJIAHUMETPHH.

N3ydeHne TeopeM O BBIYHCICHUU OOBEMOB IMPOCTPAHCTBEHHBIX
TeJ, pelieHue 3a7ad Ha MPUMEHEHHE (QOpMYNl BBIYUCICHUS
00BEMOB.

N3ydyenue ¢opmyn J[uisi BBIYMCICHUS IUIOLIAJEd MOBEPXHOCTEH
MHOT'OTPAaHHUKOB U TE€J BPAILICHHUS.

O3HaKOMJICHME C METOJOM BBIYHMCICHHUS IUIOMIAAM TOBEPXHOCTH
cdepsl.

Pemienne 3amay  Ha BBIYMCIEHHME IUIOMIAIEW TOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJ

KoopanHatsl 1 BEKTOPBI

O3HakoMJIeHHE ¢ IOHSATHEM BekTopa. M3yueHue nexkapToBoil cucre-
MBI KOOpPAMHAT B IPOCTPAHCTBE, IIOCTPOEHUE IO 3aJlaHHBIM
KOOpAMHATaM TOYEK U IJIOCKOCTEN, HAX0KI€HHE KOOPAUHAT TOYEK.
HaxoxxaeHue ypaBHEHUH OKPYXHOCTH, cepsl, INIOCKOCTH. Bbruuc-
JIEHUE PACCTOSHUMN MEXIY TOUYKAMHU.

N3yuyeHue CBONCTB BEKTOPHBIX BEIUYHH, IPABUJI PA3JIOKEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOXKAEHUS KOOPIHU-
HAaT BEKTOpa B MPOCTPAHCTBE, MpaBUJI JEHCTBUH C BEKTOpaMHU,
3a/IaHHBIMHA KOOPJIMHATAMH.

[IpuMeHeHne TeopuM NpM pENIEHWM 3aJad Ha JACUCTBUA C
BEKTOPaMH.

N3yuyeHune CKaIpHOTO IIPOU3BEECHUS BEKTOPOB, BEKTOPHOT'O ypaB-
HEHHUs NMPSAMOM U IIOCKOCTH. [IprMeHeHne Teopuu INpU peleHUuU
3aJa4  Ha JEMCTBHS C BEKTOpaMM, KOOPAMHATHBIM METOZ,
IIPUMEHEHUE BEKTOPOB [UIsl BBIYMCIEHUS BEIMYMH YIVIOB U
pacCTOSHUM.

O3HakOMIJIEHHE C JI0KA3aTEIbCTBAMU TEOPEM CTEPEOMETPUH O B3a-
MMHOM PacCIIOJIOKEHUU MPSAMBIX U INIOCKOCTEH € UCTIOIb30BaHUEM
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1.4. PexoMeH1yeMoOe KOJIHYECTBO YACOB HA OCBOeHHe padoyeil mporpaMMbl Y4eOHOTO
npeamera (mo ®IroC):
MaKCHMaJbHast yueOHasi Harpy3ka oOyuatomierocs - 234 yaca, B TOM YHUCIIE:
- o0s13aTenbHas ayAuTOpHas yueOHast Harpy3ka oOyudatomerocs - 156 gacos,

- camocTosiTenbHas pabora oOy4varomierocs - 78 Jaca;

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEIMETA

Bup yueoHoii padoThl Oobvem uacos
MakcumanbHas yyeOHass Harpys3ka (Bcero) 234
O0s3aTesIbHAsI AYIUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 156
B TOM YHCIIE:

JICKIUHU 45
MIPAKTUYECKHE 3aHITHS 89
KOHTPOJIbHBIE paOOThI 22

CamocrosiTesibHas pabora o0yuyaruierocs (Bcero) 78
B TOM YHCIIE:
MOJIrOTOBKA K ayTUTOPHBIM 3aHATUAM (M3y4EHHUE JTUTEePaTyphl MO 3aJaHHBIM
TeMaM, HanrcaHue pedepaTos, dcce U Ip. MUCbMEHHBIX paboT)
MIOJITOTOBKA K IPOMEKYTOUHON aTTeCTalluu

Hmozosas ammecmayus 8 chopme nucoMeHHOU IK3AMEHAYUOHHOU pabomuvl 60 2 cemecmpe
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2.2. TemaTn4yecKkuil IJIAH U coJepxkaHne YueOHOro npeamera Mamemamuka: anzeopa u HA4a1a MamMeMamMuiecKko20 AHAIU3a; 260Mempusi

HaumeHoBaHue
pa3aesioB U TeM

Copep:xanue yuedOHOI0 MaTepHaJia, JIaopaTopHble paGoThl H NPAKTHYECKHe 3aHATHS,
caMocTosITe1bHast padoTa 00y4Yaronuxcs

O0bemM yacoB

YpoBeHb ocBoeHHsI

1

2

Tema 1.
DYHKUMH.
YpaBHeHus.
Hepagencrsa.

Conep:xxaHue y4eOHOTO MaTepHaJia:
Dynxyuu. Cnocobwl 3a0anus Gynxyuil. Jlunetinas gynxyus. Jluneiinvie ypasHenus u HepaseHcmaa.
Cucmemnt. Keadpamuunas ynxyus. Keaopamuvie ypaenenus u Hepasencmaea.

Jlexkuuu

2,3

IIpakTuyeckue 3aHATHSA
Hocmpoenue epaguxos @yHuryuil.
Pewenue nuneiinvix ypasnenuil.
Pewenue nunetinvix nepagercms.
Pewenue xeadpamuvix ypasuenuil.
Pewenue xgadpamnvix HepaseHcms.

KonrtpoabHbie padoThl

CamocrosiTesibHAs pa0oTa 00y4YaIOIIUXCH
Pewenue ypasuenuii.

Pewenue nepasencms.

Pewenue cucmem ypasnenuii.

Pewenue cucmem nepasencms.
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Tema 2.
TpuroHomerpuveckue
byHkumnu

Copep:xaHue yueOHOI0 MaTepHaJia:
Tpuconomempuuecxue ynxyuu. Ceovicmea. I paguxu. Ocnosnvie hopmynvl mpuzonomempuu.
Tpueonomempuueckue modxcoecmea. Tpuzonomempuieckue ypagHeHus 1 HepageHCmaa.

Jlekuuu

2,3

IIpakTnyeckune 3aHATHSA

Tocmpoenue epaguxos mpuconomempuueckux GyHKyui.

Ynpowenue mpuconomempuueckux vipasicenuii u 00KA3amenbCmeo mpueoHOMempUIeCcKUx mortcoecma.
Pewenue mpuconomempuueckux ypagreruil.

Pewenue mpuzonomempuyeckux HepageHcms.

18

KonTponbnbie padoTsl

CamocrosiTesibHAasi padoTa 00y4YalOIIUXCs:
Ynpowenue mpuzonomempuueckux evipasicenuii.
Lloxazamenvcmeo modicoecms.

Pewenue mpucoHomempuyeckux ypasHeHuil.
Pemel—me mpueoHomempulteCKux Hepa@el—tcme.
Ilocmpoenue epaguros.

15
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Tema 3.
CreneHHasi,

NnoKa3aTejibHasl,
JorapupmMuyeckast
pyHKuum.

Coaep:xkanue yueOHOro MaTepuaJja:
THokasamenvuas ¢hynkyus. Ilokazamenvuvle ypasnenus u Hepasencmaa. Jloeapupmuueckan QyHkyus.
Jlozapughmuueckue ypasHeHus u HepageHCmaa.

Jleknun

2,3

[pakTuyeckue 3aHATHSA

Ynpowenue cmenenuvix gvipasicenuil.
Pewenue noxasamenvuvix ypasnenuii.
Pewenue noxasamenvuvix Hepagencma.
Pewenue nocapugmuueckux ypaguenuil.
Pewenue nocapugpmuueckux nepasencmas

18

KonTpoabHbie padoThl

CamocrosiTesibHast padoTa 00y4aAOIIUXCH !
Pewenue nokazamenbHoix ypasHeHuil.
Pewenue noxasamenvnuix nepageHcms.
Pewenue nocapupmuneckux ypagnenui.
Pewenue nocapugmuueckux Hepagencms.

Tema 4.

JAuddepenunansHoe
HCYHCJICHUE

Coaep:xkanue yueOHOro MaTepuaJa:
Ipoussoonas. Ilpasuna oupgepenyuposanus. Ilpouzsoonvie mpuzoHomempuiecKux QyHKyuil.
Tlpoussoonas crnoscHol Qynxkyuu.

Jlexkuun

2,3

IpakTnyeckue 3aHATHS
Buiuucnenue npouszeoonuix.
Boviuucienue npouzsoo0nbIxX CLOHCHbIX QYHKYUIL.

12

KonTpoabHbie padoThl

CamocrosiTesibHAs padoTa 00y4YaIOIIUXCS
Teomempuueckuii cmvici npou3800HOU
IIpou3zeo0Hble mpu2oHOMEeMpPUYeCcKUx QyHKYUIL.
Tlpoussoonvle cnodchvx GyHKYyuUilL.
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Tema 5.
HnTerpansHoe
HCYHCJICHH e

Copnep:xaHue y4eOHOT0 MaTepHaJa:
Ilepsoobpasnas. Heonpeoenennviii unmezpan. Onpedenennvii unmeepai. Ilnowads Kpusoruneinou
mpaneyuu.

Jlexkuun

2,3

IMpakTuyeckune 3aHATHS

Haxoorcoenue snauenus nepeoobpasnoil.
Buiuucnenue neonpedenennozo unmezpana.
Bowiuucnenue onpedeieHHo20 unmezpana.
IInowaos kpusounelnol mpaneyuu.

16

KonTponbnbie padoTsl
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CamocTosiTe1bHast padoTa 00y4aroIuxcs:
Buiuucnenue neonpedenenno2o u onpeoerenno2o unmespaios.
Buiuucnenue nnowaou xkpugonunelnon mpaneyuu.
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Tema 6.

Teopus npexeos

Copep:xaHue y4eOHOT0 MaTepHaJia:
Teopus npedenos. Ocrnosnvie noussmust. Ilpasuna gviuucnenus npedenos. Heonpedenennocmu. Buobi.
Cnocobvl packpvimusi. «3ameuamenvhvie npeoenvly.

Jleknun

1,23

IIpakTHyeckue 3aHATHS
Buiuucaenue npedena.
Packpvimue neonpedenennocmel.

KonTpoabHbie padoThl

CamocrosiTesibHAs pa0oTa 00y4YaIOIIUXCH
Packpvimue neonpedenennocmell.

Tema 7.

AHaJIMTHYECKAas
reoMeTpHsl.

Coaep:xkanue yueOHOro MaTepuaJa:
Ipamas. Oxpyscnocms. Dnnunc. I[lapabona. I'unepbona.

Jlexkuun

IIpakTHyeckue 3aHATHSA

Tlocmpoenue u ceoticmea npsmoil.

Tocmpoenue u ceoticmea OKpyICHOCHU.
Iocmpoenue u ceoticmea snnunca.

Ilocmpoenue u ceoticmea napaboivl u 2unepooibl.

KonTtpoabHbie padoThl

CamocrosiTesibHAast padoTa 00y4arOUIUXCS
3asucumocms TUHUNL OM YUCLOBbIX NAPAMEMPOS

Tema 8.

Crepeomerpusi.

Coaep:xkanue yue0HOro MaTepuaJa:
Axcuomuvl cmepeomempuu. Ilapannensnocms u nepneHOUKyIApHOCMb NPAMbIX U naockocmeti. Tena
spawjenus. Obvemsl men. [exapmosas cucmema KoOOpOUHAm U 6eKmopbl 8 NPOCMPAaHCmee.

Jlekuuu

IIpakTnyeckune 3aHATHSA
Bviuucnenue niowaou nosepxnocmu.
Buluucnenue obvema mena.
Bexmopwi 6 npocmpancmae.

KonTpoabHbie padoThl

CamocrosiTe1bHast padoTa 00y4alonuXCcs
Buviuucnenue niowaou nosepxnocmu.
Buviuucnenue obvema mena.

Bexmopwi 6 npocmparncmae.
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Conep:xanue y4eOHOI0 MaTepHaJia: 4
Buibopxu. Couemanus. bunom Hviomona. Tpeyeonvnuku Ilackana. Cryyatinvie 8enuyunbl.
Jlekuun

Tema 9.
4

IIpakTnyeckue 3aHATHS

Teopusi BepOSITHOCTH. Buiuucnenue svibopxu

Buviuucnenue bunoma Hetomona
Buiuucnenue mpeyzonvruxa Ilackans

KonTposabHbie padoThl

CamocrosiTe1bHast padoTa 00y4Yarouxcs 4
Boiuucnenue 6b160pox u couemaruil.

Bceero: 234

J11s XapaKTepUCTUKH YPOBHS OCBOCHHSI yUeOHOTO MaTepralia UCIIOJIb3YIOTCS CICIYIOIUE 0003HAYCHUS:
1. — o3HaKOMHTEJIBbHBII (Y3HABaHUE paHee N3YUYCHHBIX 00BEKTOB, CBOWCTB);
2. — penpoayKTHBHBIN (BBIMTOJTHCHHUE JEATSIILHOCTH 110 00pa3ily, HHCTPYKIUH HITU TT0]] PYKOBOJCTBOM)

3. — MPOAYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIILHOE BBITIOJTHEHUE JICATETHHOCTH, PEIICHHE TPOOJIEMHBIX 33]1a4)
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3. YCJOBUSA PEAJIM3AIIUMA YYEBHOI'O ITPEJIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eciedeHnIo

Peanuzayus yuebrnoii oucyuniunvt mpebyem Haiuvusi.
- yuebHOTO KabuHeTa
Obopyoosanue yuebHo2o KabuHema:

- I0CAJI0YHbIE MECTA 10 KOJIMUYECTBY 00YUArOIUXCS;
- pabouee MecTO IpenogaBaTes;

- KOMIUIEKT Y4eOHO-HarJISITHBIX TIOCOOHIA;
-IUJAKTUYECKIE MaTepHallbl;

- KOMIUIEKT MYJIbTUMEIUNHBIX CPECTB.

3.2. UudopmanuonHoe odecriedeHne 00y4YeHust
Jumepamypa no mamemamuxe

Ocnoenas:

1. AnreGpa u Hauanma mareMmatuueckoro anamuza. 10-11 kiacca: yueb ans oOmeoOpaszoBar.
yupexnenuit ¢ npwit. Ha anexrpon. Hocurene / [A.H.Kommoropos, A.M.A6pamos, FO.I1.Jlyaauisa
u jp.]; moxa pea. A.H.Kommoroposa. — 21-¢ u3a. — M: [IpocBenienue, 2012. — 384 c.: ui.

2. bammakoB M.M. Maremartuka: yd4e0. Uisi CTyH. y4YpekIeHWH cpen. mpod. oOpazoBaHus/
M.U.bammakoB. — 5-¢ u3z., crep. — M.: U3parenbckuii ieHTp «Akagemusi», 2018. — 256 c.

3. I'neitzep I' 1., Muxees B.J1. Marematuka. [Iporpamma obiieo6pazoBaTtensHoro kypea. - M: U3n-
Bo YPAO, 2000.-20c.

4. TloropemoB A.B. T'eomerpus: yue6. ans 10-11 k. oOmeoOpazoBaT. yupexaeHuil /
A.B.Iloropenos. — 2-e u3a. — M.: [Ipocsemenue, 2001. — 128 c.

Uononnumenvnan:
1 Bbaspun U. U. Kypc Bbiciieit MmatemaTrku. M.: [IpocBenienue, 1999.

2. bammakoB M.U. Maremaruka: anrebpa W Hadajla MaT€MaTHYECKOTO aHAIN3a, T€OMETPHS:
3agauHuk: yueO. mocobue i CTyJ. yupexaeHui cpen. npod. oopasosanus / M.U. bammakos. — 4-
e u3g., crep. — M.: M3narensckuii neHTp «Akagemus», 2017. — 416 c.

3. boromonos H.B. C6opHuk 3a1auy mo matematuke: y4ed. mocodue mist ccy3oB / H.B.boromonos. —
8-e u3n., crepeotun. — M.: llpoda, 2012. — 204c.

4. T'neiizep T 1., Pobepr W.B., PozoB H.X. Maremarnka u wuHpopmaruka. I[Iporpamma
obmeobpazoBarenpHOro Kypca.-M.:M3a-so YPAO, 2000.-16c¢.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
IHPEIMETA

KoHTponb ¥ oOuneHKa pe3yapTaTOB OCBOEHMSI Y4YEOHOIrO IpeAMETa OCYIIECTBISAETCS B
MPOIIECCe MPOBEICHUS MPAKTHUECKUX 3aHITHIA U CAMOCTOSTEIBHBIX PabOT, TECTUPOBAHUS, & TAKXKE
BBITIOJTHEHUS 00YJarOIIMMHUCS UHIUBUIYaTbHBIX 3aIaHUN, TIPOSKTOB.

Onenka KadecTBa OCBOEHHs Y4YEOHOM MporpaMMbl BKJIKOYAET TEKYLIUH KOHTPOJIb
YCIICBACMOCTH, MPOMEIKYTOUHYIO aTTCCTAIUIO 11O UTOraM OCBOCHHA NJHUCIUITIIINHBI.

Texymmii KOHTPOJIb MPOBOIUTCS B (OPME TECTOBBIX 3aJlaHUM, CAMOCTOSTEIHHON paboTHI,
KOHTPOJIHOH pa0boThl U pedhepatos.

Pe3yabTaThl 00yueHus ®opMbI 1 MeTOAbI KOHTPOJISI H

(0CBOEHHBIE YMEHHSI, yCBOCHHbIE 3HAHMS) OLEHKH Pe3yJIbTATOB 00y4eHHs

yMeThb

J BBINOJIHATh ~ apupMeTHdYecKue JCHCTBUS, coueTas
YCTHBIE M TIMCHMCHHBIC —IIPHEMBI, TIPUMEHEHHE | Pepenpe MpakTHYECKHX 3a1a4
BBIYHUCIIUTEIBHBIX ~ YCTPOWCTB;, HAXOIWUTb 3HAYCHUS
KOpHS HaTypaJIbHOU CTEIICHH, CTEIIEHU c
palMOHATIBLHBIM IOKa3aTeneM, Jorapudma, HUCHOIb3Ys
IpU HEOOXOJMMOCTH BBIYMCIUTENbHBIE YCTPONUCTBA;
MOJIB30BAaTbCA ~ OLIGHKOM M IPUKUAKON  IIpHU
IIPaKTUYECKHUX pacyeTax;

. IPOBOAMTH IO H3BECTHBIM (OpMysIaM U TpaBUIIaM
npeoOpa3oBaHus OYKBEHHBIX BBIPAXKCHU,
BKJIIOYAIOLIUX CTENEHHU, paguKaibl, Jorapudmsl u
TPUTOHOMETPUUYECKHE (DYHKIUH;

Pemenue MPaKTUYCCKUX 3aaa4d

. BBIUUCIIATh  3HAUEHHWs YHCIOBBIX UM  OyKBEHHBIX
BBIPKCHHIA, OCYIIECTBIIsAS HEOOXOAMMbIE TOICTAHOBKY | Texpuyuii KOHMPOb:
U peoOpazoBaHMus;

. OMpeAensaTh 3HaueHue (QYHKIUU [0  3HAYCHHIO - PEHTHHIOBasI OLICHKA 3HAHHH
aprymMeHTa TMpW Pa3IUYHBIX  Croco0ax  3alaHusl | CTYACHTOB IO JUCITUTUIMHE
byHKINY; (exxemMecsyHo),

o CTPOUTH TpadUKU U3YUYCHHBIX (HYHKIUH;

o OMHCHIBATh MO TPAPUKY U 68 Npocmeumux Ciyuasax no - PCLICHHC MPAKTIHYCCKIX

(opmyne TOBENEHHE U CBOWCTBA (YHKIMH, HaxoAuTh | 3343t
no rpaduky ¢GyHKIMM HAuOONbIIME W HAaWMEHbIIUE

3HAYECHMUS;
o pemarb ypaBHEHMs, IPOCTEUIINE CUCTEMBl YPABHEHUH, Tpomericymouniii
UCTIONB3YS c8oucmea @yHKyull U NX TpapuKoB;
KOHmMpPO/b:

o peuiaTb paOHAJIbHBIC, IIOKa3aTCJIbHBIC )51
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jgorapumMuueckue  ypaBHEHUSI UM HEPaBEHCTBA,
npocmetuiuiue UppayuoHanvHule u
MPU2OHOMempu4ecKue YPasHeHUs, Ux cucmemul,

COCTaBJISITh YpPaBHEHUS U HepageHcmea TO YCIOBUIO
3a/1a4u;

UCTIONIB30BAaTh Ui~ NPUOIMKCHHOTO  PEIICHUS
YpaBHEHU U HEPABEHCTB IpauyecKuil METO/I;

n300pakaTb Ha KOOPAMHATHOH IJIOCKOCTH MHOXKECTBa
pELICHUH IPOCTENUIINX YPABHEHUN U UX CUCTEM;

BBIYUCIIATH IIPOU3BOJHbBIE u nepgoobpasHuvle
JJIEeMEHTApHBIX  (YHKIMM, HCIONIb3YysSd CIpPaBOYHBIC
MaTepHuabl;

UCCIIEIOBAaTh B NPOCTEHIIMX CiydasX (QYHKIUH Ha
MOHOTOHHOCTb, HAXOAUTh HaUOOJBIINE U HAUMEHBIINE
3HaYeHUs (PYHKIHMHA, CTPOUTH TPaPHUKH MHOTOUJIICHOB U
npocmeuux PAYUOHATILHBIX Qynryuil c
HCTIOJIb30BAHUEM allllapaTa MaTeMaTH4ecKOro aHaInu3a;

BLIYUCTAML 68 NPOCMEUWUX CAY4asx HNiowaou ¢
UCNONIL308AHUEM NEPEOOOPAZHOIU

pemarh npocTeiiiine KOMOMHATOPHBIE 33Ja4l METOJIOM
nepe6opa, a4 TakKXC C HCIIOJB30BAHHUCM H3BCCTHBIX
(opmyu;

BBIYUCIIATH B HpOCTCfIHIPIX cnyqaﬂx BGpO?[THOCTI/I
CO6I>ITI/II71 Ha OCHOBC I10CYCTa 4YHncCJjia UCXOO0B,

pacrno3HaBaTh Ha yeprexax u MOJIEIISAX
IIPOCTPAHCTBEHHBbIE (OPMBI; COOTHOCHUTH TPEXMEPHbBIE
O00BEKTHI C UX OMHUCAHUAMHU, NU300pAKEHUSIMU;

ONUCHIBATh B3aUMHOE pPACHOJIOKEHUE TMPSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE, aApeyMeHmupo8ams ce0u
CyaHcOeHUss 06 2MOM pacnONONHCEHUU,;

aQHAJIM3UPOBaTh B MPOCTEHIIMX CIydasx B3aUMHOE
pacmnojiokeHue 00bEKTOB B POCTPAHCTBE;

n300paxxaTb OCHOBHBIE MHOTOTPAaHHUKH M KpPYIJIbIE
T€J1a; BBIIIOJHATH YEPTEXKHU 110 YCIOBUAM 3a7ady;

cmpoums  npocmetiuiue  ceyeHus Kyba, npuzmol,
nUpamuobl,

pemaTth IUTAaHUMETPUYECKHE u npocreifiune
CTEPEOMETPUYECKUE 3a/1a4u Ha HaxXO0XJIEHHE
F€OMETPUUYECKUX BEIMYMH (IJIMH, YTJIOB, IUIOLIAJEH,
00bEMOB);

HCIIOJIB30BAaTh IMPU PCIICHHUU CTCPCOMECTPUUCCKHUX 3aaaY
IIAaHUMETPHUICCKUEC q)aKTBI U MCTOAbI,

MPOBOAWUTL AOKa3aTCJIbHBIC PACCYXXIACHUA B XOJC

- PyOexHbIil KOHTPOJIb TIO
TeMaM paszjziena 1 B Buje
KOHTPOJIBHBIX PAOOT M TECTOBBIX
3aganuid. CaMoCTOsTEeNIbHAS
paboTa CTyICHTOB I10
npeiaracMoi TeMaTHKe K TeMam
paznena 2.

Hmozoswtii Kohmpons:

- ayIUTOpHAS
9K3aMCHAIIMOHHAS TTMCHhMCHHAS
pabora.
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pEUIICHUSA 3ada4,

3Hambv:

3HAaUYEHHE MaTeMaTHYSCKOM HAayKu JIs1 PCIICHHA 3aaa4,
BO3HHUKAIOUIMX B TEOPHHU U IPAKTUKE; LIMPOTY U B TO JKE
BpEMA OrpaHUYCHHOCTb NMPHUMCHCHUSA MATCMATUUCCKHX
METOZIOB K aHaIW3y M HCCICAOBAHUIO MPOLIECCOB U
SIBJICHU B TIPUPOJIE U OOIIECTBE;

3HaU€HUE IMPAaKTUKU M BOIPOCOB, BO3HUKAIOIIUX B
camMoii MareMaTuke Juisi (OPMUPOBAHUS U Pa3BUTHUS
MaTEMaTUYECKON HAYyKH; HUCTOPHUIO PA3BUTHUS MOHATHUSA
4yucna, co3JaHus MaTeMaTU4eCKOro aHaiausa,
BO3HUKHOBEHUS U Pa3BUTUSI TEOMETPUY;

YHUBEpPCaIbHBIN XapaKkTep 3aKOHOB JIOTUKHU
MaTEMAaTUYECKUX PaCCyKIEHUH, UX MPUMEHUMOCTb BO
BCEX 00JIACTSAX YETIOBEYECKOM JIEATEILHOCTH;

BEPOATHOCTHBI  XapakTep pa3IUYHbIX IPOLIECCOB
OKPY’KaloIIero MUpa.
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