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1. ITACITIOPT ITPOI'PAMMBI

OVYII.06 MaTemaTuka (60a30Bblii YypOBeHb)
1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI
[IporpamMma sBISIETCS YacThIO OCHOBHOH MPOQECcCCHOHATBHOH 00pa3oBaTeIbHOM
nporpammbl B cooTBeTcTBUU ¢ PI'OC mo cnemmansaoctu CITO 53.02.05 ConbHOEe M XOpOBOE
HapOJIHOE TICHHE.

1.2. Mecto npeamera B crpykrype IIIICC3
[Mpenmer OVYIL.06 Marematuka sBisercss 4acTbio OOIIe00pa30BaTEIHLHOTO Y4eOHOTO
nukia (OYL.00)

1.3. lesn 1 3aga4m y4eOHOro npeaMera— TpedOBaHMs K pe3yJIbTaTaM OCBOCHHS y4eOHOIo
npeaMeTa:

N3zyuenne npeamerHoi obnactu "MaremaTika 1 nHGOpMaTUKa" TOHKHO 00€CICUnTh:
c(OPMHUPOBAHHOCTh IMPEJICTABICHUNA O COLUAJIBHBIX, KYIbTYPHBIX M HCTOPUYECKUX (haKTOpax
CTaHOBJICHUS MAaTeMaTHKH © HHGOPMATHKH;, CHOPMUPOBAHHOCTH OCHOB JIOTHYECKOTO,
QIFOPUTMUYECKOTO M MAaTEMaTHYECKOI'0 MBILIUIEHUS; COPMHUPOBAHHOCTh YMEHUN IPUMEHSTH
MOJTyYeHHBIC 3HAHUS MPH PEIICHUH Pa3JIMYHbIX 3a7a4; cPOPMHUPOBAHHOCTH MPEICTABICHUH O
MaTeMaTHKe KaK YacTH OOILIeuelOBEUYeCKOM KyNbTyphbl, YHHUBEPCAJIbHOM S3bIKE HAYKH,
MIO3BOJIAIOIIEM ONMCHIBATh U U3y4aTh PEalIbHbIE MPOLIECCHI U SABJICHUS.

Coneprxanue nporpammsl «MareMaTHKay HallpaBJIEHO Ha JIOCTUIKEHUE CIASYIOIUX LEIeH:

* o0ecrieyeHne c(HOPMHUPOBAHHOCTH TPEACTABICHUH O COLMAIBHBIX, KYIBTYpHBIX |
UCTOPUYECKHX (aKTOpax CTAaHOBJICHUS MaTEeMaTHKU;

* oOecrieueHre CHOPMUPOBAHHOCTH JIOTMYECKOI0, aJIrOPUTMUYECKOTO W MAaTEMaTUYECKOTro
MBILIICHUS;

» obecrieyeHne cPOPMHUPOBAHHOCTH YMEHHUH IMPHMEHATH IOJyYCHHbIC 3HAHUS TMPH PEHICHUU
pa3INYHbIX 337a4;

* oOecrnieueHre  CHOPMUPOBAHHOCTH  TPEACTABICHHUH O  MaTeMaTHKe KaKk  4acTu
00111e4eNIOBeYeCKON KYNbTYphl, YHHBEPCAJIBHOM S3bIKE HAyKH, IO3BOJIIOLIEM OIHUCHIBATh M
U3y4aTh peasibHbIE IPOLIECCHI U SBJICHUS

OcBoenue conepxkanus npeaMera «MaTemaruka» HanpaBiI€HO HAa JOCTHKEHHME CTYACHTAMU
CJICAYIOUINX PE3yJIbTaTOB:

B pamkax nporpaMmel y4eOHOW JUCIUIIMHBI 00yYarOIIUMUCS OCBAUBAIOTCS IMYHOCTHBIE
(JIP), wmeranpenmernsie (MP) u mnpenmerHble pe3ynbTarel 0azoBoro yposHs (ITPG) B
cootBercTBUM ¢ TpeboBanusMu PI'OC cpegHero od1iero ooGpa3oBaHus.

JINYHOCTHBIE pe3yJIbTAThI:

IPa)1aHCKOT0 BOCIIUTAHMUS:

c(OPMHPOBAHHOCTh TPAKIAAHCKOMN MO3UIIMK 00yUaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;

MPUHATHE TPAJIUIIMOHHBIX HAIIMOHAJBHBIX, O0IIEYeTOBEYECKUX T'YMaHUCTHUECKUX U
JI€MOKPAaTUYECKIX [IEHHOCTEH;

TOTOBHOCTb ITPOTHBOCTOSATH MJICOJIOTHH SKCTPEMHU3Ma, HAIlMOHAIN3Ma, KCEHO(POOHH,
JUCKPUMHHALINY MO COLMANIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM;

JyXOBHO-HPABCTBEHHOT'O BOCITUTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYyIIero;

9CTCTUYCCKOI'O BOCIIMTAHHUA:



ACTETHYECKOE OTHOIIIEHUE K MUY, BKIIFOUasi ICTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

CIIOCOOHOCTH BOCIIPUHUMATD Pa3IMYHbIC BHJIBI HCKYCCTBA, TPAJAUIIMHA U TBOPYECCTBO
CBOETO U JPYTUX HApOJOB, OLIYIIATh SIMOIMOHAIEHOE BO3/IEHCTBUE UCKYCCTBA;
yOeXICHHOCTh B 3HAYMMOCTH JIJISl IMYHOCTHU M OOIIECTBA OTEYECTBEHHOTO U MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAJIULUI U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTB K CAMOBBIPAKEHHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TTPOSIBIISATh
KauecTBa TBOPUECKOU JTUUHOCTH

TPYIOBOT'O BOCITUTAHHUS:
TOTOBHOCTb K aKTUBHOH JI€ATEIbHOCTH TEXHOJIOTHMYECKON U COLIMAIbHOM
HaNpaBJICHHOCTH, CIIOCOOHOCTh HHULIUUPOBATh, TUIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHATH TaKyIO JESATEIbHOCTD;

MHTEpEC K pa3IuyHbIM chepam npodeccnoHaIbHON AeATEIbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIH BBIOOpP Oynyiiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTaHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUU BCel
KHU3HH;

HKOJIOTHYECKOTO BOCTIMTAHUS:

c(OPMHPOBAHHOCTH IKOJOTHUECKON KYJIbTYPHI, TOHUMAHNE BIUSHUS COIIHATBHO-
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOIHOM U COLIMANILHOM CpPe/ibl, OCO3HAHHE
JI00AJIBHOTO XapaKTepa IKOJIOTHIECKUX TPodIIeM;

IUIAHUPOBAHHUE U OCYIIECTBIICHUE ICUCTBUN B OKPYKAIOIIEH cpelie Ha OCHOBE 3HAHUS
LEeJIeN yCTOMYMBOTO Pa3BUTHS 4EJIOBEYECTBA;

LHCHHOCTHU HAYYHOI'O ITO3HAHUA:

C(l)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOIIETO COBPEMCHHOMY YPOBHIO
Pa3BUTHA HAYKU U 06H1€CTB€HHOI>1 IMMPAKTHUKH, OCHOBAHHOT'O HA JUAJIOTC KYJIbTYD,
CHOCO6CTBYI'0H_ICFO OCO3HAaHHUIO CBOCTO MECTA B IMOJIMKYJIBTYPHOM MUPE;
COBCPUHICHCTBOBAHUEC SI3BIKOBOM M UMTATEIHCKOM KYJIBTYPEBI KakK CpEaACTBa
B3aHMOHeﬁCTBHH MCKAY JIIOAbMU U NTO3HAHUWA MHPA;

OCO3HAHUEC LICHHOCTHU Hay‘-IHOI\/JI ACATCIIBHOCTH, TOTOBHOCTH OCYHIECTBJIATH MPOCKTHYIO U
HUCCICAO0BATCIIbCKYHO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

MertanpeamMeTHble pe3yJabTaThl:

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaTH3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

yCTaHABIUBATh CYIIECTBEHHBIN IPU3HAK WJIM OCHOBAHUS JJIsi CPABHEHUS,
KJ1accuuKanuu u 0000IICHUS;

OTIPEACTIATH IENU AeSITeILHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;
BBISBJISATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBACMBIX SIBIICHUSX
BHOCHUTH KOPPEKTHUBBI B JISTEILHOCTD, OIICHUBATh COOTBETCTBUE PE3yIbTATOB LIEISIM,
OIICHUBATh PUCKH MOCIICICTBUIN JACITCILHOCTH;

pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE MPU PEIICHUH KU3HEHHBIX TMPoOIIeM;

0) 0a30BbBIE UCCIIENOBATEIbCKUE ACHCTBUS:

BIIA/IETh HABBIKAMU Y4eOHO-MCCIEA0BATEIHCKON U MTPOEKTHOM IeATeIbHOCTH, HABBIKAMU
paspernieHus mpooem;

CIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSATEIHLHOMY IMTOMCKY METO/IOB PEIICHUS
MPAKTUYECKHX 3a71a4, IPUMEHECHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;



OBJIAACHUC BUAAMU ACATCIIBHOCTH 11O MMOJTYYCHUIO HOBOT'O 3HAHUS, €0 UHTCPIIPCTALIUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3INYHBIX YUCOHBIX CUTYaLUsIX, B TOM YUCIIE TPH
CO3JaHUuN y‘Ie6HLIX H COLIMAJIBHBIX ITPOCKTOB,

bopMUpOBaHKE HAYYHOTO THITA MBIIUICHHS, BIaJCHHE HAYIHONU TEPMUHOJIOTHEH,
KIIFOUCBBIMHU ITOHATHUAMU U METOAaMU,

CTaBUTh U POPMYJIMPOBATH COOCTBEHHBIC 3a7a4K B 00pa30BaTEIbHOM NEITEILHOCTH U
JKU3HCHHBIX CUTYalHAX,

BBISIBJISITH TIPUYMHHO-CIICJCTBEHHBIC CBSI3H U aKTyaIM3UPOBATh 3371a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUs, HAaXOAUTh apryMEHTHI Ul JOKA3aTelIbCTBA CBOUX YTBEPKICHUM,
3aj1aBaTh MMapaMeTPbl U KPUTCPUH PEIICHUS,

AHAJIIM3UPOBATDH IMOJTYYCHHBIC B XOAC PCUICHUA 3ala4U PC3YyJIbTAThbl, KDUTUUCCKU
OLICHUBATh UX JOCTOBEPHOCTD, POrHO3MPOBATH H3MEHEHUE B HOBBIX YCIIOBHUSIX;
AaBaTb OLICHKY HOBbBIM CUTYyallUsAM, OLICHHUBATb HpPIO6peTeHHBIfI OIIBIT,

pa3pabaThIBaTh IUIAH PEHICHUS MTPOOIEMbI C YUECTOM aHATH3a HMCIOLIHXCSI
MaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

OCYIIECTBIIATH IEJICHANPABICHHBIN MOMCK MIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTRHS B
podecCHOHABHYIO CPeny;

YMETh MIEPEHOCUTH 3HAHUS B [TO3HABATEIBHYIO U MPAKTHYECKYIO 00IaCTH
KHU3HECACATCIIbHOCTH,

yYMETh HHTEIPUPOBATH 3HAHHSI U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

BBIIBUI'aTbh HOBBIC UJICH, IPpCAJIaraTb OpUIrnHaJIbHBIC IMIOAXOAbI U PCIICHUA,

CTaBUTh MIPOOJIEMBI U 33/a4H, JOMYCKAOIIHME aTbTePHATHBHBIC PEIIICHHS;

B) paboTa ¢ nHpOpManueii:

BJIQJICTh HABBIKAMH MOJTyYCHUST MH(OOPMALIUH U3 HCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEJILHO OCYILECTBIIATH MOUCK, aHAJIN3, CHCTEMATH3AIIUI0 U HHTEPITPETAIIUIO
HH(POPMAIIMU Pa3IMIHBIX BUIOB U (HOPM MIPEACTABICHHUS;

CO3/1aBaTh TEKCThI B pa3JIMYHbIX (hOpMaTax ¢ yueToM Ha3HaueHus: UHOpMaIuu U
IIEJIEBOM ayTUTOPHUHU, BBIOMPAsi ONTUMATIBHYIO ()OPMY TPEICTABICHUS ¥ BU3YAJIN3allNH;
OIICHUBATHb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(l)OpMaIII/H/I, €€ COOTBECTCTBUC ITPABOBLIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

HCIIOJIB30BATh CPCACTBA I/IH(l)OpMaHI/IOHHI)IX 1 KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B
pellIeHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHU3aIMOHHBIX 32]1a4 C COOJIOICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI, pecypcocOepekeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€301acHOCTH;

BJIa/IETh HaBbIKAMU PAcllO3HABAHUs U 3aIIUTHI HHYOpMaLMK, HH(POPMALMOHHON
0€30MacHOCTH TUYHOCTH.

OBnazneHne yHUBEpPCAIbHBIMI KOMMYHUKATUBHBIMH JIEHCTBUSMU:

a) obmieHue:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;

pacrmo3HaBaTh HEBEpOATbHBIE CPEJICTBA OOIICHUS, TOHUMATh 3HAYEHUE COIMMATbHBIX
3HAKOB, PACIIO3HABATh MPEANOCHUIKH KOHPIUKTHBIX CUTYAllUi U CMSATYATh KOH(IUKTHL;
BIIQJIETh PA3TMYHBIMU CITIOCOOaMM OOIICHHS M B3aUMO/ICHCTBHSI;

apTryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYyaIUH;
Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIh30BAHUEM SI3bIKOBBIX
CPEJCTB;

0) COBMECTHasl IeATEIIbHOCTh:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYAIBHON paOOTHI;
BBIOMpATh TEMATUKY U METOBI COBMECTHBIX JICHCTBHH C yU4EeTOM OOIINX HHTEPECOB U
BO3MOXKHOCTEH KaXKJ0TO YieHa KOJIJICKTUBA,



MIPUHUMATH LIETTU COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBATH U KOOPJAMHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHHIO: COCTABJIATD IJIaH IEUCTBUM, PACTIPEIETSATh POJIM C Y4ETOM
MHEHHMI y4aCTHUKOB O00CYKJaTh Pe3yIbTaThl COBMECTHOM PaOOTHI;

OLICHUBATh KAYECTBO CBOETO BKJIA/Ia U KaXJAOT0 yYaCTHHKA KOMaH/IbI B OOIIUNA pe3yabTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBbIE POEKTHI, OLIEHUBATh UAEH C IMO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYUMOCTH;

KOOPJIUHHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBUSIX PEaIbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

OCYUIECTBJIATh TO3UTUBHOE CTPATETMUECKOE MTOBEJICHNE B PA3JIMYHBIX CUTYALUX,
MIPOSIBIISATH TBOPYECTBO U BOOOPAKECHHE, OBITH MHUITHATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUAMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENILHO OCYILECTBIISITh [I03HABATEIbHYIO €S TEIIbHOCTD, BBISBIATH POOJIEMBI,
CTaBUTh U (POPMYIUpPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN 1EATEILHOCTH U
KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJILHO COCTABJIATh IUIaH PEIICHUs MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3PYAUIIMU B PA3HBIX
00JIacTsIX 3HAHUH, TOCTOSIHHO IMOBBIIIATH CBOK 00pa30BaTEIbHBIN U KYJIbTYPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B I€ATENBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HaBbIKAMM MTO3HABATEIbHOM pedIeKCUN KaKk OCO3HAHUS COBEpPILIAEMBbIX JEHCTBHM
Y MBICTUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMbI pe(IIeKCUH ISl OLIEHKH CUTYAIMH, BEIOOpa BEPHOTO pEeIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

B) SMOIIMOHAJIbHBIN UHTEIJIEKT, IPeAnoaraonii cChpopMUPOBAHHOCTS!

CaMOCO3HaHUs, BKJIIOYAIOILEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUJIETh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIMOHAILHON C(epsl, ObITh YBEPEHHBIM
B ceOe;

CaMOPETYJIMPOBaHMSI, BKJIIOYAOIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATD
OTBETCTBEHHOCTH 32 CBOE MIOBE/IEHUE, CTIOCOOHOCTD aJalTUPOBATHCS K AIMOIMOHATIBHBIM
M3MEHEHMSIM U TPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHXKEHUIO LIEIH U YCIIEXY,
ONITHMH3M, UHUIIMATUBHOCTb, YMEHHUE JIEICTBOBATH, UCXO/ U3 CBOMX BO3MOXKHOCTEM;
SMIATHH, BKJIIOYAIOLIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSTHUE JIPYTHX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUH KOMMYHHKAIIMH, CTIOCOOHOCTh K COUYBCTBUIO U
COIEPEKNBAHNIO;

COIIMAJIBHBIX HABBIKOB, BKIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIIEHHS C IPYTUMU
JIIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3pemiaTb KOH(INKTHI,

T) IpuHATHE ceOs U IPYTUX JIIOJeH:

MIPUHUMATD ce0sl, TIOHMMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYTHX JIIOAEH IPU aHAIN3€ PE3y/IbTaTOB
NESTEIIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYTUX JIOAEH Ha OIINOKH;



pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C TTO3UIUH JIPYTOr0 YeIOBEKA.
IIpenmeTHble pe3yabTaThl:

1) BiuageHue MeETOJaMM JIOKA3aTeJIbCTB, AJTOPUTMAaMM pPEIICHUS 3a7a4; YMEHHE
dbopMynupoBaTh ONpeAeNieHUsl, aKCHOMbI W TEOPEMbl, MPUMEHATh UX, MPOBOJIUTH
JIOKa3aTEJIbHBIE PACCYKACHUS B XOJI€ PELLEHUS 3a1ay;

2) yMeHHuE ONepupoBaTh MOHATUSMHU: CTENEHb 4YHCIa, JorapudmM uucia; yMeHHe
BBHITIONTHATh BBIYMCIICHHE 3HAYCHUN W MPeoO0pa3oBaHUs BBIPAKEHUN CO CTEMCHSIMU U
norapudmamu, mpeodpa3oBaHus JPOOHO-PALIMOHAIBHBIX BHIPAXKEHUII;

3) yMeHue onepupoBaTh MOHITUIMU: pAllMOHAIIbHBIC, UPPALIMOHATIbHBIC, TOKa3aTeIbHBIC,
CTENIEHHBIE, JIoTapu(PMUYECKHE, TPUTOHOMETPHUYECKHUE ypaBHEHUS W HEPABEHCTBA, MX
CHCTEMEL,

4) ymeHue onepupoBaTh HOHATUAMM: (YHKLHMS, HENPEpbIBHAS (DYHKIMS, MPOU3BOJHAS,
nepBooOpa3Has, ONPEICJICHHbIM  MHTErpaj; yYMEHUE  HaXOAMUTb  IPOU3BOJHBIC
JIEMEHTApHbIX  (DYHKIMM, HCHONB3ys CHpPaBOYHBIE MaTepHalbl; HCCIEAOBaTh B
OPOCTEUIINX CIay4asx (YHKOUM HAa MOHOTOHHOCTh, HAXOAWTh HauWOOJIBIINE U
HaUMEHbLINE 3HA4YeHUs (YHKLUUH; CTPOUTH IpaUKU MHOTOWIEHOB C MCIIOJb30BAaHHEM
anrapara MaTeMaTH4eCKOro aHajlu3a; MPUMEHTh IPOU3BOHYIO IIPH PEIICHUH 33/1a4 Ha
JBMDKEHUE; pelliaTh MPaKTUKO-OPUEHTUPOBAHHbIC 3a/1a4M HA HAWOOJIbIINE U HAUMEHBIIINE
3HA4YEHMs1, HA HAXO0XKJICHHUE ITyTH, CKOPOCTH U YCKOPEHMUS;

5) yMeHune onepupoBaTh MOHATUSME: pallMOHaNbHas PYHKIMSA, TOKa3aTeabHas QyHKIUS,
crereHHast (yHKIUS, Jorapumuyeckass (QYHKIUS, TPUTOHOMETpUYecKHe (YHKINH,
oOpaTHble (YHKLUHU; YMEHHE CTPOUTh IpadUKU H3ydyeHHBIX (DYHKIMHA, HCIIOJIB30BaTh
rpaduKy TpU M3YyYCHUU TPOIIECCOB M 3aBHCHMOCTEH, NMPH PEIIeHUH 3a1ad U3 APYTHX
y4eOHBIX MPEIMETOB M 3ajlay U3 peajbHOM KU3HH; BbIpaXaTh (GOpMyJIaMH 3aBUCUMOCTH
MEX]y BETHYMHAMU;

6) yMeHHe peliaTh TeKCTOBbIE 3a7aui Pa3HbIX TUIOB (B TOM YHUCII€ HA MPOLEHTHI, TOIU U
4yacTH, Ha JIBUKEHUE, paboTy, CTOUMOCTh TOBApOB U YCIyT, HAJIOTH, 3a7auu U3 00JacTH
yIpaBICHUS JTUYHBIMH U CEMEHHBIMU (DMHAHCAMM); COCTABIATh BHIPAKEHUS, YPAaBHEHUS,
HEPAaBEHCTBA U UX CHCTEMBI 110 YCJIOBMIO 3ajjau, UCCIEAO0BATh MOJIyYEHHOE pEIIeHHE U
OLICHUBATH MPABAONOI00HOCTH PE3YNIbTATOB;

7) yMEHUE ONepupoBaTh MOHIATUSIMU: CpeiHEe apupMeTHuyecKoe, Mearana, HauooJbIee
U HAWMEHbLIEE 3HAYEHUs, pa3Max, IUCIEpPCUs, CTaHJAPTHOE OTKJIOHEHUE YUCIOBOIO
Habopa; yMeHue W3BJEKaTh, HMHTEPHPETUPOBATH HHGOPMAIUIO, NPEICTABICHHYIO B
TabMuIax, Ha JuarpaMmmax, rpaukax, OTpaXKarollyl0 CBOHCTBA peasIbHBIX MPOILIECCOB U
SIBIIGHUI; TIPEACTAaBISATh MH(OPMALIMIO C TIOMOIIBIO TaOJMIl U JHUarpaMM; UCCIIE0BATh
CTaTUCTHYECKHE JIaHHBbIe, B TOM 4YHCIE C MPUMEHEHHEM TpapHUuecKuX METOJ0B H
JJIEKTPOHHBIX CPEJICTB;

8) yMmeHue omnepupoBaTh IOHATHUSAMHU: CIY4YalHBIM ONBIT W ciy4aiiHOe COOBITHE,
BEPOATHOCTH CIIY4allHOTO COOBITHS; YMEHHUE BBIYUCIIATH BEPOSTHOCTD C UCIIOJIb30BAaHUEM
rpadMuecKux METOAOB; MPUMEHATh (POPMYIIbI CIOKEHUS U YMHOXKEHHS BEPOSITHOCTEH,
KOMOMHaTOpHbIE (DaKThl U (GOPMYJbl HPU PEUICHUH 3a]ad; OLIEHWBATh BEPOSTHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4ailHBIMH BEIMYMHAMHU; YMEHHE IMPHUBOIHUTH
MpUMEpHl MPOSBIIEHUS 3aKOHA OOJBIIUX YHCET B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX;



9) ymeHue omnepupoBaTh IOHATHUSMHU: TO4YKa, IpsiMas, IJIOCKOCTb, IPOCTPAHCTBO,
JBYTPAHHBIN yroJl, CKPEIIMBAIOIIHECS NIPSMBIE, TAPAIIICIIBHOCTh U NEPIICHIUKYISIPHOCTD
IPSIMBIX M IUIOCKOCTEH, Yroja MeXAy NPSAMBIMH, YIOJdl MEXAYy NPSAMOHW M IUIOCKOCTBIO,
YTOJI MEXKIYy IUIOCKOCTSIMH, PACCTOSIHME OT TOYKM O IUIOCKOCTH, PAaCCTOSHHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXKY IUIOCKOCTSIMH; YMEHUE UCII0Ib30BATh IIPU PEIICHUH 33124
u3ydeHHble (PAaKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIoIlEero Mupa;

10) ymenue omnepupoBaTh HMOHSTHUSIMU: MHOTOIPAaHHUK, CEYEHHE MHOTOTPAaHHHUKA, KYO,
napajuiefienunesa, mpu3Ma, mupamuaa, uUrypa u MOBEPXHOCTh BpAIICHUS, IMIUHID,
KOHYyC, mmiap, cdepa, cedyeHus (uUrypsl BpalleHHs], IJIOCKOCTh, Kacaromascs chepsl,
UUAJTUHIPA, KOHYCA, IUJIOMIAAb MMOBEPXHOCTH MHHUPAMMJIBI, MPHU3MBbI, KOHYyCa, WJIMHJIPA,
wioaab cdeprl, 00beM Kyda, MPSIMOYTOJIBHOTO Mapalieienunena, TUpaMuibl, TPU3MBL,
WIMHIPA, KOHYyca, Iapa; yMEHHE HW300pakaTh MHOTOTPAHHUKH W TOBEPXHOCTH
BpalIEHUs, UX CEYEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIE€KTPOHHBIX
CPEICTB; YMEHME paclo3HaBaTb CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE paclo3HaBaTh
MIPaBUJIbHBIE MHOTOTPAHHUKH;

11) ymenue onepupoBaTh MOHATHIMU: JIBWKEHHUE B IPOCTPAHCTBE, MMOI00HBIE (PUTYpHI B
IIPOCTPAHCTBE; HCIOJb30BATh OTHOIIEHHE IUIOMIAJeH MOBEpXHOCTEH U 00BEMOB
MoI0OHBIX (PUTYp MU pELICHUH 3a7ad;

12) yMeHue BBIUUCIATH I€OMETPUYECKHE BEIWYMHBI (AJIMHA, YroJ, IUIOLIAa/ib, 00bEM,
TUTOIIAb IOBEPXHOCTH), UCIIOJB3Ys U3ydeHHBIE (POPMYIIBI U METO/IBI;

13) ymeHue omnepupoBaTh IMOHATUSAMHU: MPSAMOYrojbHas CHUCT€Ma KOOPIMHAT,
KOOPJMHATBl TOYKHM, BEKTOpP, KOOPJAMHATHI BEKTOPA, CKAIAPHOE NPOU3BEACHHUE, YIOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEJICHUE BEKTOpa HAa YHCIIO; HAXOIUTH C
MTOMOIUIBI0 M3YYEHHBIX (POPMYJ KOOPAMHATHI CEPEAUHBI OTpPE3Ka, PACCTOSTHUE MEXIY
JIBYMS TOUKaMU;

14) ymenuwe BbIOMpaATh MOAXOMAIIMNA W3YYCHHBIM METOA IS pEUIeHUs 3aJayH,
pacrio3HaBaTh MareMaTHyeckue (GakTbl M MaTeMaTH4YeCKUE MOJENM B HPUPOAHBIX U
OOIIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE; YMEHHE NMPUBOAUTH IPUMEPHl MaTEMaTHUECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAYKHU.

DopMupyeMble KOMIETEHIINN:

OK 10. HUcnonwszoBarh B mNpodeCCHOHATHHOW EATEIbHOCTH YMEHUS | 3HaHWS,
MOJTy4eHHBbIE OOYYaIOIIMMHUCA B XOJE€ OCBOCHHS Y4YEOHBIX MPEIMETOB B COOTBETCTBUU C
denepanbHBIM  TOCYAApCTBEHHBIM  0Opa3oBaTEeNbHBIM  CTaHAAPTOM  CpPEJHEro  OOIIero
o0Opa3oBaHusl.

1.4. PexoMeHayeMoOe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpaMMbl MpeAMeTa BKJIYaeT
Yacel:

O6mwem paboueit mporpamMmel — 151 yac

B ToMm unce:

- nexiuu 1 ypoku — 104 gaca

- camocTosiTenpHas pabora — 47 4acoB



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEIMETA
2.1. O6beM y4eOHOro nmpeaMeTa U BUAbI yueOHOH padoThI

Bun yueGHOI paboThI O6bem yacoB
O0bem padoyeii nporpaMmsl 151
B TOM YHCJI€ YacChl
- 00s13aTeNBbHOM YacTu 00pa30BaTeIbHON MPOTPAMMBI 151
- BApUATUBHOM YacTu 00pa30BaTEIbHON MPOrPaMMBI 0
YuyeOHasi Harpy3ka odyuyamwinerocss B padore ¢ npenogasareaem | 104
(Bcero)
B TOM YHCJIE:
- TEOPETHYECKUE U PAKTHYCCKUE 3aHATHs (JISKI[MH, YPOKH) 88
- MpoheCCHOHATBLHO OPUECHTUPOBAHHBIC 3aHATHUS 10
- KOHTPOJIbHBIE pabOTHI 6
CamocrosiTesibHas padoTa o0yuyawierocs (Bcero) 47
B TOM YHCIIE:
- caMOCTOsITeNIbHAS paboTa HaJl KypCOBOM paboToOi (TIPOEKTOM) -
- BBITIOJIHEHUE WH]IMBUTyaJbHOTO MPOEKTa -
- UHBIC BUJIBI CAMOCTOSITEIILHON paOOThI 47

Hrorosas arrectanusi B (hopme IK3aMeHa B 3 ceMecTpe




2.2. TemaTnuyecKuii MJIaH U cojep:KaHUe Y4eOHOT0 MpeaMeTa

HaumMenoBanue pa3nenoB U TeM npeaMera Conepxanue ydeOHOTO MaTepuaja, camocTosTelbHas pabota | Kon-Bo
00y4aroIuxcs, OCHOBHbIE Y4eOHbIE 1eHCTBUA 4acoB
(rutan/
(axr)
1 kypc, 72 yaca
INOBTOPEHHUE KYPCA MATEMATHUKHA 4
OCHOBHOM HIKOJIbI
Pasznen 1. IloBTropeHue kypca martematuku | Llenn u 3agaun MaTeMaTUKU IPU OCBOCHHUH CHEHMAIBHOCTU. Uncia u | 4
OCHOBHOM IIKOJIbI. BXogHasi KOHTpOJIbHAs padoTa | BBIYUCICHUS. IIpouenter B npodecCHOHANBHBIX  3aJadax
Nel rymaHutapaoro mpoduis. HaxokneHne HEW3BECTHOH BETUYMHBI B
npodeccuoHanbHbIX 3afaudax. JIuHelHas 3aBHCHUMOCTh B 3aJadax
TYMaHHTAPHOTO MPOQuIIst
B TOM YUCIJIE:

e [lpogheccuonanvno opuenmuposannoe codepcanue. Ilpoyenmvl 6 npogheccuonanbHulx 3a0auax 2yMAHUMAPHO20
npoguna. Haxoowcoenue neuzgecmHou eequduHvl 8 npogheccuonanrvhvlx 3adavax. Jlunetinaa saeucumocms 6 3a0ayax
2YMAHUMapHo20 npopuis

AJITEBPA 1 HAYAJIA AHAJIN3A. 64

Pasznes 2. KopHu, crenenu, jorapupmsi 144

Tema 2.1. KopeHnb N-o0ii creneHu. KopHn HarypampHOW cTemeHM W3 4YHWClIa ¥ HMX  CBOWCTBA. | 3
ITpeoOpa3oBaHue BEIPAKEHUH ¢ KOPHSIMU N-0il CTENEHU

Tema 2.2. Crenenn C pamoOHAIIbHBIM u | CreneHp ¢ pallMOHAIBHBIM U I€HCTBUTEIBHBIM TTOKA3aTEIIEM. 2

JEHCTBUTEIBHBIM I10KA3aTEIIEM.

Tewma 2.3. IIpaBuna nelicTBUI CO CTENIEHIMM. [IpaBuna geiictBuii co crenensimu (CBOWCTBa CTENEHE); 2

Tema 2.4. Jlorapudmsl. CBolicTBa orapudmos. Jlorapudm uncna. JlecaTHyHbId U HATYpaJIbHBIA JIOTapU(PMBIL, YUCIO €. | 5
Ilepexon k HOBOMY ocHoBaHMio. CBoiicTBa norapupmoB. Onepanus
JoTapu(HMUPOBAHUS

Tema 2.5. Jlorapudmuyeckasi cnupaib B HCKYCCTBE Jlorapudmuueckas ciupajib B HCKYCCTBE 1

Kontpoabnass paGora Ne2 Kopuu, crenenu, 1

Jiorapu(pmbl

Camocmosmenvrnas paboma. Haxoowcoenue 3nauenuti KopHs, cmeneHu, jlo2apughma HA OCHOBAHUU ONpedesleHUll, C8OLICmS, 10

10



HaumenoBanue pa3zienoB u TeM mpeameTa Conepxkanue yuyeOHOTO MaTepuaia, camMoCTosITelbHas pabora
00yJaroImuXxcsi, OCHOBHBIC YUeOHBIC IEHCTBUS

Komn-Bo
4acoB
(mman/

dbakr)

mabnuy

B TOM 9UCJIE:

L4 Hpakmuqecmﬂ Nn0020MOBKA:

o [Ipakmuueckue 3anamus. BpluMCIeHUE U CPAaBHEHHUE KOPHEH, BBIIIOJHEHHE IPUKUAKK 3HaueHUs! KopHs. [IpeoGpa3oBanue
YHUCIOBBIX U OYKBEHHBIX BBIPRXEHUH, COAEp)KAIMX pajuKaibl. BeIoiaHeHue pacdyeTroB Mo (opMmyiam, COAEp)KaIlluM
panuKaibl, OCYIIECTBISAS HEOOX0AUMBIEC TIOJICTAHOBKH U MpeoOpa3oBanus. HaxoxxaeHne 3HaueHU cTeneHy, Jorapudpma
UCHOJb3Yys NPU HEOOXOAMMOCTH HWHCTPYMEHTAJbHBIE CPEICTBA. 3allMChIBAHUE KOPHS N-U CTENEHU B BUJAE CTENEHU C
IpoOHBIM TOKa3aTeleM W HaoOOpoT. BrruncieHune cTemeHel ¢ paloHAIBHBIM ITOKAa3aTeeM, BBIMOJIHEHUE MPUKUIKH
3HA4YEeHUsl CTENEHM, CpaBHEHHE cTeneHed. Borumcienue mnorapugmos. IlpeoOpa3oBaHue 4YHCIOBBIX M OYKBEHHBIX
BBIPO)XEHUI, COJIEPKAIIUX CTETICHH, JIorapu(Mbl IPUMEHSIS] CBOICTBA.

L4 HDOd)@CCMOHaJleO opueHmupoearroe codepofcaﬂue: ﬂOZdDMd)Mull€CKCl}Z cnupailb 8 UCKyccmee

Pazgen 3. OcCHOBBI  TPUIOHOMETPHH.
Tpuronomerpudeckue Gpopmy.Jibl

124

Tema 3.1. Cunyc, KOCUHYC, TAHT€HC M KOTaHreHC yucna | Tpuronomerpuueckue (yHKIUMM TMPOM3BOJIBHOTO  yria, 4HCHa.
Pagnannas mMepa yrna. BpamarensHoe nsukenue. CHHYC, KOCHHYC,
TAHI€HC U KOTAHI'€HC YHCIIA.

Tema 3.2. Tpuronomerpuueckue GOpMyIIbI. CooTHolIeHHe MeX1y TPUTOHOMETPUUYECKUMH (QYHKUUSAMH OJIHOTO
UTOrO e aprymenta. @opmyinsl ciioxeHus. OopMysbsl TPUBEACHUS.
DopMyibl JIBOMHOT'O yria. ITpeoOpa3oBanue CYMMBI
TPUTOHOMETPUUECKUX (DYHKIMN B MPOU3BEIEHUE U NPOU3BEACHHS B
CYMMY.

Kourposbnasn pabora Ne3 OcHOBBI
TpUroHomerpuu. Tpuronomerpuyeckue PyHKIun

Camocmosmenvuas paboma: Pewenue ynpasxcuenuil u 3a0a4 HA UCNOAb308AHUE €OUHUYHOU OKPYHCHOCMU OJisl ONPeOeieHUs.
Y2l08 no8opoma, 3HAK08 MPUSOHOMempUYeckux @yukyui no yemseepmsam. Haxoorcoenue ecex mpuconomempuyeckux @yHKyuil
00HO020 U MO20 XHce Veld N0 0OHOU 3A0AHHOLL.

I~

B TOM Y9UCJIE:

L4 Hpakmuqecm}z Nn0020MOBKA:

o [Ipakmuueckue 3ansamus: PaguaHHBIA METOJ W3MEPEHMS YIJIOB BpAIIEHMsS U CBA3b C IpaaycHod Mepoil. OCHOBHBIE
TPUTOHOMETPUYECKHE TOXKIECTBA, (OPMYJIBI CIOXKEHUS, YABOCHHs, NPeoOpa3OBaHHE CYMMBbI TPUTOHOMETPUYECKHX

10

11



HaumenoBanue pa3zienoB u TeM mpeameTa Conepxxanue yueOHOTO Martepuaina, camocTosTelbHas pabdora | Kon-Bo
00y4aroIuxcs, OCHOBHbIE Y4eOHbIE 1eHCTBUA 4acoB
(mman/
daxkr)
GbyHKIMH B TPOM3BEACHHUE, MPeoOpa3oBaHHE NPOM3BEACHUS TPUTOHOMETpUYecKux (yHKuui B cymmy Ilpocreiimme
TPUTOHOMETPUUYECKUE YpaBHEHMs M HepaBeHCTBa. OOpaTHbIE TPUTOHOMETpUUYECKHE (DYHKIMM: apKCHHYC, apKKOCHHYC,
apKTaHI'EHC.
Paznen 4. ®yHknum v rpapuku 6u
Tema 4.2. CreneHHble, TOKa3aTeNIbHbIE, OmnpeneneHuss  CTETNEHHBIX, II0OKA3aTENIBHBIX, JIOTApUPMHUUECKHUX, | 5
Jorapu(pMHUECKUE U TPUTOHOMETPUYECKHE QYHKIIMUA. | TPUTOHOMETPUUYECKHX U 00paTHBIX (DYHKIMIA, UX CBOMCTBA U rpadukw.
OO6paTHbie TPUTOHOMETpUYECKUE QYHKITHH [IpeobpazoBanus rpad)KoB.
Tema 4.3. JIunerinas 3aBUCUMOCTD B 3aJa4ax 1
TYMaHHTAPHOTO MPOQuIIs
Camocmosmenvuas paboma: nocmpoeHue cpagpukos, usyyeHue ceoUCme MpUSOHOMEeMPUYECKUX QYHKyuti no ux epagpuram: 3
H3zyuenue ceolicma no2apughmuieckoll, NOKa3amenbHol, CmeneHHol hyHKYull no ux 2paguxam.
B TOM YUCIJIE:
e [Ipakmuueckas noo2omoeka: 0
o [lpakmuueckue 3anamus: IlpuMepbl 3aBUCHUMOCTEH MEXIy HNEPEMEHHBIMH B pealbHBIX IpOILECCaX W3 CMEXHBIX
mucturud. Onpenenenne Gyukmuit. [loctpoenne u urenue rpaduxoB Qynkiui. MccnenoBanue ¢ynkiuu. CBoWicTBa
JUHEWHOW, KBaJpaTUYHOM, KYCOYHO-JIMHEHHONM U jApoOHoiuHeNHHOW ¢yHkumid. HempepbiBHBIE M TepHOJUYECKUE
¢yakuu. CBoiicTBa M rpauku CHHYyca, KOCHHYyCa, TaHI€Hca U KoTaHreHca. OOpaTHble (QYHKIMM M HMX TpaduKH.
OOpatHble TpuroHomerpudeckue ¢yHkuuu. IIpeoOpa3zoBanus rpaduka QyHKuM. [‘apmMoHMuYeckue KojaeOaHMs.
[Tpuknaguelie 3a1aun
o [Ipogeccuonanvro opuenmuposanroe cooepocanue: Junelinas 3a6UcuMocms 6 3a0a4ax 2YMaHumapHo20 npoghuis
Pa3pnen S. YpaBHeHMsI 1 HEpaBeHCTBA 174
Tema 5.1. TlokaszarenbHble W uppanuoHaimbHBIE | [loKa3aTrenbHBIE W WppalMoHaTbHBIE ypaBHeHHWs.  [Ipocreiimme | 6
YPaBHEHHUs, HEPABEHCTBA, CUCTEMBI IIOKA3aTEIbHBIX | IOKA3aTEJIbHBIE M  HppallOHAJIBHBIE HepaBeHcTBa  CHUCTEMBI
ypaBHEHUH. MOKAa3aTeIbHBIX U UPPALMOHAIBHBIX YpaBHEHHI.
Tema 5.2. Jlorapupmuueckue  ypaBHeHuss U | Jlorapupmuyeckue  ypaBHeHuMss U HepaBeHcTBa.  Cucrtemsl | 5
HEPAaBEHCTBA Jorapu(MUUECKUX ypaBHEHUI
Tema 5.3. TpuroHomerpudeckue ypaBHEHUs U | TpUroHOMeTpUYeCcKHe ypaBHEHHST M  HepaBeHCTBa. CHCTEMBI | 5
HEPABEHCTBA. TPUTOHOMETPUUECKUX YPABHEHUM
Kontpoasnass paGora Ned YpaBHeHusI W 1

12



HaumenoBanue pa3zienoB u TeM mpeameTa Conepxxanue yueOHOTO Martepuaina, camocTosTelbHas pabdora | Kon-Bo
00y4Jarouxcsi, OCHOBHbIE YUEOHBIC IEUCTBUS 4acoB
(mman/
dbakr)
HepaBeHCTBA
Camocmosmenvuas paboma: Pewenue nokazamenbHbix, UppayuoHaiIbHbIX, MPUSOHOMEMPUYECKUX HEPABEHCME, YDAGHEHUU U UX A
cucmem.
B TOM 9UCJIE:
e [Ipakmuyeckas no020moeKa.: 0
o [Ipakmuueckue 3anamus: UPpalUOHANbHbIE, MIOKA3aTeNbHbIE, JIOrapu(GMUUYeCKue U TPUTOHOMETPUYECKHE YpaBHEHUS U 11
HepaBeHCTBAa. KopHu ypaBHeHuil. PaBHocunbHOCTH ypaBHeHHi. [IpeoOpazoBanue ypaBHeHHH. OCHOBHBIE IPHEMBI
peleHusi ypaBHEHUI 1 HepaBeHCTB. Pemenne cucrem ypaBHeHuid. Vcronb30Banue cBONCTB U rpadMKOB (PYHKIUH IS
pElIeHNs] YpaBHEHUIN U HEPAaBEHCTB.
Pazgen 6. Havaga mMareMaTH4eCKOro 154
anasusa. lleppooOpa3Hasi u HHTErpaJ
Tema 6.1. IIponsBoanast. [lonatne o mnpousBogHONH (yHKIMM, €€ TreoMeTpudeckuii u |7
¢u3nueckuii (mepBoi U BTOPOW MPOU3BOAHOM) cMbIci. [Ipon3BoaHbIe
OCHOBHBIX 3JIeMEHTapHbIX (pyHKIMHA. [Ipon3BOHBIE CYMMBI, Pa3HOCTH,
MpOU3BEACHUs, YacTHble. [IpoW3BOAHBIE  CIOXKHBIX  (PYHKIHM.
VYpaBHeHHe KacaTelbHOW K rpaduky (QyHKIuH. MeToj HMHTEpBajoB
[lonsiTie © HempepbIBHOCTH (PYHKIUH. MOHOTOHHOCTb (PYHKIIMH.
Toukn skcTpemymsbl IIpuMeHeHHME NPOU3BOJHOW K HCCIIEIOBaHUIO
¢byHKIM U moctpoeHuto rpadukoB. Hambonpiiee u HavMeHblee
3Ha4YeHUs QYHKIUU
Tewma 6.2. IlepBooOpa3Has u UHTETpas [TepBooOpasnas, omnpenencHHbId wWHTErpan. [IpaBwia HaxoxaeHUs | 6
nepBooOpa3HbiX  [IprMeHeHHe OmpeleNeHHOro HMHTerpana  Juisd
HAXOXJEHUS  IUIOMAAM  KPUBOJMHEHMHON  Tpamenuu. Popmyna
Herorona—IJleli6auna. I[Ipumepsl npuMeHeHust nHTerpaia B GU3UKe U
reOMeTpUH
Tema 6.3. HaxoxxaeHue onTHUMajbHOrO pesyiabTara B | HaxokaeHune onTUMalbHOrO pe3yibTaTa B 3ajadax TyMaHHUTapHoro | 1
3a/1auax TYMaHUTaApHOTO MPoduis npouIs
KontpoabHasn pabora Ne§ Hayagna 1
MATEMaTHYeCKOI0 aHAJIHM3a
Camocmosmenvnas paboma: Haxooicoenue  npou3gooHbIX ¢ noMowpio  npasuil  ouggepeHyuposanus npou3go0HouU 10




HaumenoBanue pa3zienoB u TeM mpeameTa Conepxxanue yueOHOTO Martepuaina, camocTosTelbHas pabdora | Kon-Bo
00y4aroIuxcs, OCHOBHbIE Y4eOHbIE 1eHCTBUA 4acoB
(mman/
(hakr)
npousseoenuss u cymmvl. « Ymenue» epagurxos npoussoonou. Ilocmpoenue epaghuxkoé QyHKyuu ¢ nomowsbro npou3800HOIL.

Haxoorcoenue naumenvuieeo, Haubonrvuie2o 3uavenus Qyukyuu. Boviuucnenue npocmetiuiux nepeooodpasHuiX ¢ UCNONb308aHUEM

mabauy nepsoobpasnblx. Beiuucnenue niowaoel KpUGOIUHEUHbIX MPaneyull

B TOM YHUCJIE:

e [Ipakmuueckas noocomoska: 0

o [Ipakmuueckue 3anamus: YucioBas — IOCIENOBATENBHOCTb, CHOCOOBI €€  3aJaHus, BBIYMCICHHUS  YICHOB 11
nocienoBarenbHocTH. llpenen mocnenoBaTenbHOCTH. beckoHeuHO —yObIBarolasi IeOMETpUYEcKas IpOrpeccus.
[Ipou3BomHasi: MEXaHWYECKHH M TEOMETPHUYECKHI CMBICT TPOM3BOJHOW. YpaBHEHHE KacaTeIbHOHW B OOIIEM BHIE.
IIpaBuna u popmynsl nudpdepeHnupoBanmsi, TabIMLa IPOU3BOIHBIX AIEMEHTApHbIX QyHKIMHA. MccnenoBanue GyHKINU C
MOMOIIBIO MTPOM3BOAHON. HaxoxkeHne HanOOIbIIer0, HAMMEHBIIETO 3HAUYEHUS M AKCTPEMAaJIbHBIX 3HAYCHUH (YHKIWU.
Wnterpan u nepBoodOpasHas. Teopema Hprorona—JleiiOnuna. IIpuMeHneHne uHTerpajia K BBIYMCICHUIO (DU3NYECKHUX
BEJIMYUH U IUIOAACH.

o [Ipogheccuonanvno opuenmuposantnoe cooepicanue. HaxoxaeHue onTUMAIBHOTO pe3yiabTaTa B 33a/lauaX T'yMaHUTapHOTO 1
npoduis

INOBTOPEHHE. 4

IloBTOpeHue 4
2 Kyp¢, 32 yaca

Paszpnen 7 7

JJIEMEHTBI KOMBUHATOPUKHN, TEOPUU BEPOSITHOCTEH W MATEMATHYECKOM

CTATUCTUKHU

Tema 7.1 DneMeHTh KOMOMHATOPUKH OcHOBHBIE TIOHATHS KOMOWHATOPUKH. 3aJaddl Ha TMOJCYET 4YHcla | 2
pa3MelleHH, NepecTaHOBOK, coueTaHud. Pemenue 3aiau Ha nepedop
BapuaHToB. ®opmyna 6urHoma HproroHa. CBolcTBa OMHOMUHATBHBIX
kodpunmentoB. Tpeyronpauk [lackans.

Tema 7.2. DneMeHThI TEOPUU BEPOSITHOCTEN CoObiTHE, BEpPOATHOCTH  COOBITHS, CIIOKEHHE W  YMHOXEHHe | 3
BEpOATHOCTEW. JluckpeTHass ciydaliHas BEJIMYMHA, 3aKOH €€
pacnipenieneHusi. BepodTHOCTE COOBITHI B 3ajayaXx TI'yMaHHTapHOTO
npoduis

Tema 7.3. DaeMeHTHI MATEMaTHYECKON CTATHCTHKU [IpencraBnenne maHHBIX (TaOMUIBI, auarpammbl, Trpadukn).3amaun | 2
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HaumenoBanue pa3zienoB u TeM mpeameTa Conepxxanue yueOHOTO Martepuaina, camocTosTelbHas pabdora | Kon-Bo
00y4aroIuxcs, OCHOBHbIE Y4eOHbIE 1eHCTBUA 4acoB
(mman/
dbakr)
MaTEMaTHYeCKON CTATUCTUKHA T'YMaHUTAPHOTO PO
B TOM 9UCJIE:

e [Ipakmuueckas no02omoeKa: 0

o [Ipakmuueckue 3anamusa: VIctopus pa3BUTUS KOMOWHATOPUKU, TEOPUU BEPOSTHOCTEH M CTATUCTUKM U UX POJb B
pas3nuuHbIX cepax yenoBeUecKoW Ku3HenesTenbHOCTH. [IpaBuna koMOuMHATOpHKU. PerieHne KOMOMHATOPHBIX 3ajiad.
Pazmemienuss, coueranuss u mnepecraHoBku. buHom Hprorona u TpeyronsHuk Ilackans. Ilpuknannsie 3amadu.
Kitaccuueckoe omnpeneneHue BEpOSTHOCTH, CBOMCTBAa BEpPOSITHOCTEH, TeOopeMa O CyMMe BEpOATHOCTEW. Bwlumcienue
BepoaTtHocTel. [Ipuknannasie 3anaun. [IpeacraBnenne yncinoBeiX JaHHbIX. [[pukinanabie 3ana4n.

o [lpogheccuonanvno opuenmuposannoe codepicanue: BeposTHOCTb COOBITHI B 3aJadax T'YMaHHTAPHOTO MPOQUs.
[IpencraBnenne naHHBIX (TaONMIBI, AMArpaMMbl, rpauku).3agaud MaTEeMaTHUYECKONW CTAaTHUCTUKH TYMaHHUTApHOTO
npoduis

I'EOMETPUSA 20

Pazgea 8. Ilpocreiimime crepeomerpuyeckue 3

Gurypsi

Tewma 8.1 [IpsiMble 1 MIIOCKOCTH B IPOCTPAHCTBE OcCHOBHBIE TIOHATHS CTEPEOMETpUHU. PacmosjokeHue TMpsMbIX U | 3
mrockocreit. [lapajuienbHOCTE NPAMOM M IIJIOCKOCTU. YTOJI MEXIY
psIMOM M IIIOCKOCTBIO. [lapamtensHoCcTh miockocten. [lapamnensHoe
npoektupoBanue. llepneHAUKyIIpHOCT,  HPSAMBIX, MNOPSAMOM U
IUIOCKOCTH, TuiockocTen.llepnenaukynsp m HakinoHHas. Teopema o
Tpex nepneHaukymnspax. IlapamnenbHble, NEpHEHIUKYISIPHBIE U
CKPENTUBAIOIINECS MPSIMbIE B UCKYCCTBE

B TOM 9UCIJIE:

o [Ipakmuueckas no02omoeKa: 0

e [Ipakmuueckue 3anamus: IIpU3HaAKM B3aUMHOIO pACIOJIOKEHHUS IMPSAMBIX. YIOJl MeEXAy MpsaMblMU. B3anmuoe
PacCIoJIOKEHUE NIPSIMBIX U INIOCKOCTEN. IIepnenauKyissp ¥ HaKJIOHHAs K INIOCKOCTU. YTOJ MEXAY MPSMOH U IIIIOCKOCTBIO.
TeopeMbl 0 B3aMMHOM PACIOJI0KEHUH MPSIMOM M IJIOCKOCTH. TeopeMa o Tpex neprneHaukyispax. [Ipuznaku u cBoiicTBa
MapaJuIeIbHbIX U NEPHEHAUKYISPHBIX IIIIOCKOCTEH. PacCTOossHME OT TOYKU IO IIOCKOCTH, OT MPSMON 0 INIOCKOCTH,
paccTosiHUE MEXAY IUIOCKOCTSIMH, MEXAY CKpPEIIMBAIOIMMUCA NPSAMBIMU, MEXAY IPOU3BOIBHBIMU (UIypaMu B
npoctpaHcTe. [lapaienbHoe MPOEKTHPOBAHHE U €ro CBOMCTBA. B3auMHOE pacmnonokeHue npoCcTpaHCTBEHHbBIX QUTYP.

° HDOd)éCC‘MOHaJZbHO OpUEeHmuposaHHoe codepofcaﬂue: HapaJ'IJ'IeJ'II)HBIe, NEPHCHANKYIIIPHBIC U CKPCHIUBAOIIHUECS MIPAMBIC B
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HaumenoBanue pa3zienoB u TeM mpeameTa Conepxxanue yueOHOTO Martepuaina, camocTosTelbHas pabdora | Kon-Bo
00y4Jarouxcsi, OCHOBHbIE YUEOHBIC IEUCTBUS 4acoB
(mman/
daxkr)
HCKYCCTBE

Pazgen 9. MHororpanHHMku M Teja 13

BpallleHUs

Tema 9.1. MHOrorpaHHuKU Bepmunsl, pedpa, rpann MHororpanHuka. [Ipusma. Ilpsmas npusma. | 4
[IpaBunbuas npusma. [lapannenenunen. Ky6. [lupamuna. [TpaBunsnas
nupamuja. YcedeHHas nupamuna. Terpadap. Cummerpuu B KyoOe, B
napasuienenunene, B npusme u nupamunae. CedeHus ky6a, NpU3Mbl U
nupamunabel. IlpeacraBieHue O  OpaBUIbHBIX ~ MHOTOTpaHHHUKax
(TeTpasrzpe, KyOe, OKTayape, JoAEeKadpe U UKOcadIpe).

Tema 9.2. Tena 1 MOBEPXHOCTH BpaICHUS Humuuap m koHyc. YcedeHHbId koHyc. OCHOBaHMe, BBICOTa, OOKOBas | 2
MIOBEPXHOCTb, OOpa3zymomas, pa3Beprka. OceBble CEUEHUs] U CEUCHMS,
napajuiensHabie ocHoBanuio. Lllap u chepa, nx ceuenms. KacarenbHas
TJIOCKOCTH K cdepe.

Tema 9.3. I3Mepenus B reomeTpuu O6beM u ero usmepenue. Gopmynsl o0bemMa Ky0a, IPSIMOYTOJIBHOTO | O
napajiesienunesia, Npu3Msl, HUIUHApa. PopMynbl 00beMa MHPaMU/IbI
n KoHyca. PopMyiibl IJIOLIAAN MOBEPXHOCTEH LHWIMHApPAa M KOHYCA.
@opmynel  o0bema 1mapa W miaomamu  chepbl.  [lomoOue Te.
OTHolIEHNS IIIOIAJeH MOBEPXHOCTEW U 00BEMOB MTOJOOHBIX TEJ.

Tema 9.4. Ilpumepsl cummerpuii B KynbType H IIpuMmepsl cMMMeETpuil B KyJbType U HCKYCCTBE 1

HCKYCCTBE

IIpoBepounasi padora Ne 6 MHOrorpaHHMKH M TeJa 1

BpallleHHus

B TOM Y9UCJIE:

e [Ipakmuyeckas no020moeKa.: 0

o [Ipakmuueckue 3ansamus: Pa3nudHble BUIbI MHOTOIpaHHUKOB. MX n3zo0paxkenus. CedyeHus, pa3BepTKU MHOTOTPAHHUKOB. 11
[Inomane mnoBepxHocTH. Buapl cummerpuil B mnpoctpaHcTBe. CHMMETpHS Tel BpalleHWs] M MHOTOIPDAaHHUKOB.
Brraucnenue mwiomanei 1 00eMOB.

e [Ipogheccuonanvro opuenmuposarnnoe cooeporcanue. IIpuMepsl CAMMETPUN B KYJIbTYPE U HCKYCCTBE 1

Pasnen 10. KoopamHaTbl M BeKTOpbI B 4

MPOCTPAHCTBE
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HaumenoBanue pa3zienoB u TeM mpeameTa Conepxxanue yueOHOTO Martepuaina, camocTosTelbHas pabdora | Kon-Bo
00y4Jarouxcsi, OCHOBHbIE YUEOHBIC IEUCTBUS 4acoB
(mman/
dbakr)
Tema 10.1 . KoopauHaTsl 1 BEKTOPBI JlexapToBbl KOOpAMHATHI B IIpOCTpaHCTBE. PaccrosHue mexnay nsyms | 4
TOYKaMH. BeKTOpr B IIPOCTPAHCTBC
Vron  MeXDy = BEKTOPaMH. CkamspHOe  IPOU3BE/ICHHE
BCKTOpOB.PaSHO}KeHI/Ie BCKTOpa
Camocmosamenvras pa60ma: HocmpoeHue u «umenuey cmepeomempudecKux ttepmeofceﬁ Pewenue necnoorcnvix 3aoau na 1_0
ooxazamenbcmeda ¢ UCHOAb308AHUEM NPpU3HAKOE8 napalejlbHoCnu, nepneHduKleﬂpHocmu, meopemsvl 0 mpex nepneHduKyﬂﬂpax.
Pewenue 3a0au na MHO202paHHUKU € UCNONB308AHUEM PACCMOMPEHHBIX Onpedenienul, ceolicms u hopmyi. Pewenue 3a0au
HA mena epaujeHusl ¢ UCnojab306aHUeM pacCMOnperHblX onpedeﬂeHuﬁ, ceoticme  u ¢OpMyJZ.
B TOM YUCJIE:
o [Ipakmuueckas no02omoeKa: 0
e [Ipakxmuueckue 3ansamus: Bektopsl. JleicTBUS ¢ BEKTOpaMu. [[ekapToBa cuctemMa KOOpAUMHAT B IPOCTPAHCTBE. Y PaBHEHUE 3
OKpY>KHOCTH, c(epbl, mIockocTu. PaccrosiHue Mexy Toukamu. J[eHCTBUS ¢ BEKTOpaMH, 3aJlaHHBIMH KOOpIMHATAMHU.
CKaJ'IprHOC IMPOU3BCACHUEC BCKTOPOB. BGKTOpHOC YpaBHCHUC HpHMOﬁ U miaockocTH. Mcronn3oBaHue BCKTOPOB IIpH
JI0KA3aTeNIbCTBE TEOPEM CTEPEOMETPHUH.
IHOBTOPEHUE 9)
B TOM UUCIJIE:
® [Ipaxmuueckue 3ansamus: PenieHune 3aqad 1o pasjenam ajaredpa, Hadajla aHalin3a i TeOMETPHs 5
BCEI'O: 151 uac 104+47c¢
p

B TOM UUCIJIE:

Hpaxmultecmte 3AHAMUA

Ak3amen nmo npeamery OYI1.06 MartemaTuka (6a30BbIil YpOBEHB)
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3. YCJIOBUs PEAJIM3ALIUUA TPOI'PAMMBI IPEJIMETA

3.1. Tpe6oBaHusi K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHMYECKOMY 00ecledeHn 0

1. KaOuner (u1st rpynnoBbIX 3aHATHI).

2. WHTepakTBHAs JOCKa

3. MoOWIbHBINA KOMITBIOTEPHBIH KaOUHET (TpH He0OXOAUMOCTH)

4. PaznaTounblii MaTepual (TeCTbl, 3alaHus U1 CAMOCTOATENbHOM paboThl, TPOBEPOUHBIE

3a/IaHus U T.11.).

[lpu opranuzamuu OOy4YeHHS C HCIOJIb30BAaHHEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI U 3JIEKTPOHHOTO OOYYEHHS y OO0y4YaIoUIUXCs U MPENoaBaTelis JOHKHBI ObITh B
HAJIMYUHA TICPCOHAIBHBIA CTAllMOHAPHBIA KOMITBIOTEP, IUIAHIIET, HOYTOYK C HAJMYHEM
MUKpPO(OHA U KaMEPHI; JOCTYI K ceTH MHTEepHET.

3.2. Y4eOHO-MeTOoAnYeCcKoe o0ecneyeHue

3.2.1. OcHOBHBIE HCTOYHUKH

MaremaTrka: anreOpa 1 Hayaja MaTeMaTH4eCKOTo aHanu3a, reomerpus. ['eomerpus. 10-11
kinacchl [Tekcr] : yueOHHK a7st 00111e00pa3oBaTeIbHBIX OpraHu3aluii: 6a30BbINd U
yrinyonennsiit yposuu / JI. C. AtanacsH [u ap.]. - 5-e uznanue. - Mocksa : [IpocBemnienue,
2018. - 255 c. : mi. - 3aka3z Ne 51892CM. - ISBN 978-5-09-053287-7. (Haknaguast Nel7)

MaremaTuka: anredpa 1 Hayajga MaTeMaTHYeCKOT0 aHaInu3a, reoMeTpus. AnreOpa u Havana
maTemaruueckoro ananuza. 10-11 kmaccesl [Teker] : yaeOHuUK 151 00111€00pa30BaTENbHBIX
opranm3anuii: 6a3oBeIil u yriayonennsiit ypoau / FO. M. Komsrus [u ap.] ; Anamos 1. A.
[v np.]. - 4-¢ uznanue. - Mocksa : [IpocBemenune, 2017. - 463 c. : mi. - 3aka3 Ne 4742, -
ISBN 978-5-09-045929-7. (Haxagnas No35)

Marematuka: ajareOpa 1 Havajaa MaTeMaTHYeCKOTo aHanu3a, reomerpus. ['eomerpus. 10-11
KJIACChI: YUeOHWK /It 001ieo0pa3oBarenbHbIx opranu3anuii/ JI.C. Atanacsa u np.. - 9 - e.
u3z. - M .: Tlpoceenienne, 2022. - 287 c. (Haknaguas 2-2022)

Muxeesa, E. B. Undopmaruka. [Ipaktukym [Tekcr] : yaueOHOe mocoOue aiisi CTyJEHTOB
yupexJIeHul cpeaHero npodeccuoHanbHoro oopaszosanus / Enena Bukroposna, O. U.
Turosa ; E. B. Muxeesa, O. . Turosa. - 2-e uzganue. - Mocksa : Axkanemus, 2018. - 224 c.
: ui. - 3aka3 Ne 40932, - ISBN 978-5-4468-6279-5. (Haknaguast No28)

MaremaTuka 1 HHPOpPMATUKA : YIE€OHUK M MIPAKTUKYM JUIS CPETHETO MPO(pECCHOHATLHOTO
obpazosanus / T. M. bensesa [u np.] ; mox penaknueit B. JI. Dnpkuna. — 2-¢ u3., mepepaod.
u npon. — Mocksa : UznatenbctBo FOpaiit, 2022. — 402 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-10683-1. — Texkcr : anekrponHsii // OOpa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490088 (nata obpareHus:
14.01.2022). JoroBop Ha oka3aHue yCIyT 1o mpeaoctapienuto pocrymna k ObC "FOpait" Ne
4887 ot 15.11.2021

Muxeesa, E. B. Uadopmatuka [Tekcr] : yueOHUK 7151 CTYICHTOB YUPEKIACHUN CPEITHETO
npodeccuonanbHoro oopazosanus / Enena Bukroposna, O. . Turosa ; E. B. Muxeesa, O.
. Turosa. - 2-e nznanue. - Mocksa : Axagemust, 2018. - 400 c. : wr. - 3aka3 Ne 8464. -
ISBN 978-5-4468-6564-2. (Haxnagnas No28)

l.

3.2.2. IonoJTHUTEIbHbIE HCTOYHUKHU
Bcepoccuiickue wunHTepHeT-onmmmuansl. - URL:  https://online-olympiad.ru / (mara

obpamenust: 12.07.2021). - TekcT: 3MeKTPOHHBI.

2.

Enunas xosmnekims nudpoBbix oOpasoBatenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru / (nara obpamenus: 08.07.2021). - TekcT: 2MeKTPOHHBI.


https://biblio-online.ru/bcode/448852
https://biblio-online.ru/bcode/448852
https://biblio-online.ru/bcode/448852
https://biblio-online.ru/bcode/448852
https://biblio-online.ru/bcode/448852
https://biblio-online.ru/bcode/448852
https://biblio-online.ru/bcode/448852

3. WNudopmannonnas cucrema «EnnHoe OKHO J0CTyna K 0o0pa3oBaTelbHBIM pecypcamy». -
URL: http://window.edu.ru / (nata o6pamenus: 02.07.2021). - TekcT: 27E€KTPOHHBIN.

4. Hayunast anekrponnas OuOmuorexka (HOB). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2021). - TekcT: 37eKTPOHHBIN.

5. OTtkpeiThiid KoK, Marematuka. - URL: https://mathematics.ru / (mara oOpameHus:
08.06.2021). - TekcT: 3ACKTPOHHBIIA.

6. [ToBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (nata oGparmienus:
12.07.2021). - TeKcCT: 3JIeKTPOHHBII.

7. CrpaBoyHUK o MaTeMaTUKe JUISL IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). - Tekcrt:
AJIEKTPOHHBIN.

8. Cpennsis matematudeckas uHTepHeT mmkona. - URL: http://www.bymath.net / (mara
obpamienusi: 12.07.2021). - TekcT: 3JI€KTPOHHBIH.

9. ®denepanpublii optant «Poccuiickoe obpazoBanme». - URL: http://www.edu.ru / (mara
obparmenusi: 02.07.2021). - TekcT: 3JI€KTPOHHBIN.

10. OenepanbHblii  1EeHTp HHGPOPMAIMOHHO-00pa3oBaTedbHbIX  pecypcoB. -  URL:

http://fcior.edu.ru / (nara o6pamenus: 01.07.2021). - TekcT: 2MeKTPOHHBIH.

3.3 Opranuszanusi o0pa3oBaTeIbLHOI0 NpoLeECCa HA 3aHATHUIAX MO Yy4eOHOMY
npeaMeTy

Peasn3anus BOCHHTATEILHBIX ACIEKTOB B NIpolecce y4eOHbIX 3aHATHI

Ha 3aHATHSAX HCHOJB3YIOTCS BOCIUTATEIBHBIE BO3MOXKHOCTH COJCP)KAaHUS Y4eOHOTO
npeaMeTa yepe3 Co3/1aHue OJaronpusTHBIX YCIOBHUM 171 IpuoOpeTeHus: 00yJaroluMKCs OIbITa
OCYIIIECTBJICHUS COLIMAJIbHO 3HAUMMBIX €], Iepeady oOydarolMMCsl COLMAJIbHO 3HAYMMBIX
3HAHWM, pa3BUBAIOLIME MX JIIOOO3HATENBHOCTh, MO3BOJIOIIME IPHUBICYbh HMX BHUMAaHHE K
HSKOHOMHUYECKUM, MOJUTHYECKUM, SKOJIOIMYECKMM, TyMaHUTapHbIM @po0JieMaM Hallero
oOmiecTBa, HopMUpPYIOIIHNE UX TYMAHUCTHUECKOE MUPOBO33pPEHUE U HAYUHYIO KapTUHY MUpA.
Hcnosib30BaHHe AKTUBHBIX U MHTEPAKTHBHBIX (OpM NpOBeAeHHUS 3AHATHI
B nemax peanuszanuy KOMIIETEHTHOCTHOTO IIOAXOZA, IIPEIYCMOTPEHO HCIIOIb30BAHUE B
00pa3oBaTeIbHOM TMpOIlecCe AKTUBHBIX W HWHTEPAKTUBHBIX (OpPM MpOBENEHUs 3aHATUN
(KOMIBIOTEPHBIX CUMYJISALMN, JAEJIOBBIX W POJEBBIX WP, pa3dopa KOHKPETHBIX CHUTYalHi,
MICUXOJIOTHYECKHUX U UHBIX TPEHHUHIOB, TPYIIOBBIX JTUCKYCCHI) 1 GOPMHUPOBAHUS U PA3BUTHS
00MmuX 1 NpoeCCHOHATBHBIX KOMIETEHINH 00yJaromuxcsl.

3.4. OcobennocTu peanusanuy nporpammsl ¢ npumenenuem J1OT u 30

B ocoObix ciydasx (kKapaHTHH, aKTUPOBAaHHBIE ITHU M Jp.), BO3MOXXHA OpraHu3alus
yueOHOro mporecca B (opMe  TUCTAHIIMOHHOTO O0Oy4deHHs (PIEKTPOHHOE OOy4deHHe U
JUCTaHIIMOHHBIE 00pa3oBaTelibHble TexHoJorun). [loa 31eKTpoHHBIM 00yue€HHEM NOHMMAETCs
opranu3zaiysi 00pa3oBaTeIbHON EATEILHOCTH C IPUMEHEHHEM cojiepikalieics B 6a3ax JTaHHbBIX
U HCINOJB3yeMOM TMpu  peaidu3aluu o0pa3oBaTelbHBIX IMporpaMMm  HHOpManuu U
o0ecrieunBarOIUX ee 00paboTKy HH(POPMALMOHHBIX TEXHOJOTUH, TEXHUYECKUX CPEICTB, a
Takke HMHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CeTel, o0ecneunBaloluX Imepeaady Io
JUHUSAM CBSI3M yKa3aHHOM MH(pOpMaIMM, B3aUMOACUCTBUE OOYYalOMIMXCS U IMEAaroruuecKux
pabotHukoB. Ilox JOUCTAaHIMOHHBIMH  O0OpA30BATENIbHBIMU  TEXHOJIOTUSMHM  ITOHUMAIOTCS
o0pa3oBaTeNbHbIE TEXHOJIOIHH, peali3yeMble B OCHOBHOM C MPUMEHEHHEM HH(POPMALMOHHO-
TEJIEeKOMMYHUKAIIMOHHBIX CEeTed MpH OMOCPEJOBAHHOM (HAa pAcCTOSHUU) B3aUMOAEHCTBUU
00yYaromuxcst ¥ MeJarorndeckux paboTHUKOB.

JlucraHuoHHOe  00ydeHHe, B  3aBUCUMOCTH OT TEXHHYECKHMX  BO3MOXKHOCTEH
00yYaromuxcsi, MPOBOAUTCS C MCIIOJIBb30BaHUEM TaKuX (OPM MPOBEJCHUS 3aHATUH KaK OHJIAIH-
YPOKH, OHJIAaliH-KOH(EpEeHIINH, OHJIANH-TEKIUU, HCIOIb30BaHUE BHJICEOYPOKOB, Ipe3eHTAIH,
BO3MOXHOCTEH 3JIEKTPOHHBIX 0Opa3oBarenbHBIX Mmiaargopm VYuu PV, pemy OI'D, f.xnacc,
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POIII u np, a Tak ke B aIbTEPHATUBHBIX (POPMaX, IPEAyCMATPUBAIOIIUX PadOTy 00yJaromuxcs
[0 OCBOGHHMIO IPOTPAMMHOTO MaTepual C YYEOHBIMH M AWJAKTHYECKUMH IOCOOHSIMH,
MapUIpyTHBIMU JIUCTaMH. J{MCTaHIIMOHHOE OOydYEHHE COMPOBOXKIACTCS KOHCYJIBTHPOBAHHEM
o0yJalommxcss W WX poxuTeneld (3aKOHHBIX MpeACTaBUTENel) B JIIOOOH JOCTYMHOM
JTUCTAHIIMOHHOU (hopme.

OOyuaronMcst obecriedeH JOCTYN K pecypcaM 3JIeKTPOHHO-OMOIMOTEYHOW CHCTEMBI
(anexTponHoi 6ubmmoreke) KOpaiiT u Jlans.

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUS NIPEIMETA

KoHnTposib HW omeHka pe3yJbTaTOB OCBOCHHUS Y4eOHOTO MpeaMeTa OCYIISCTBIISETCS
IpernojaBaTesieM B TMPOIecce MPOBEACHUS MPAKTHUECKUX 3aHATUH U JTaOOPaTOpHBIX pPabdoT,
TECTUPOBAHUSA, a TAK)KE BBIOJTHEHHUS OOYYAIOIIMMHUCS WHIUBHUIYAIbHBIX 3a/IaHHM, MPOCKTOB,
HCCJICIOBaHUM.

Texymuit KOHTPOJIb U MPOMEXKYTOUYHAS aTTECTAIUs MPEAyCMAaTPUBAIOT BHITIOJIHEHHE padoT (MX
94acTH) B TECTOBOW (opMe, COCTABIICHHBIX Ha OCHOBe 3amanmu u3 Oanka DUOKO (BIIP B
CIIO) u otkpeiToro 6anka 3aganuii ®UITH mo noaroroske k EI'D.

dopma
OcBoeHHbIE YMeHNS, IHoka3aTenu OEHKHU
KOHTPOJIA U
YCBOCHHbIE 3HAHUSA pe3yJjbTaTa
OLlCHUBAHUSA
1) VMeTh HpOBOAMTH TOXIECTBEHHbIC | Pacmo3Hanue u pesynbraTuBHOE | [IMChMEHHOE

npeoOpa3oBaHus palMoHANBHBIX, | IPUMEHEHWE CBOWCTBA KOPHEH, | pelIeHue 3aaa4
UPPAIMOHATIBHBIX, JIOTAPU(PMUICCKHUX | CTEIICHEH, norapudmos,
U TPUTOHOMETPHUUYCCKHUX BBIPAKCHHI; TPUTOHOMETPUUECKUX  (DYHKIUH,

HEOOXOIUMBIE IS

peoOpazoBaHus BEIPAKCHHIA.

2) YMeTh peliaTth moKa3areibHbIe,

Onpenenenne TuUnma M crocobda

TTuceMenHoe

HppaluOHAJILHBIC, J'IOFapI/I(l)MI/ILIeCKI/Ie " | pCIICHUA HpOCTGﬁHIHX peHICHUC 3a1a4
TPUTOHOMCTPHUYCCKUEC YPABHCHUSA U HppanroOHAJIbHBIX,

HCPAaBCHCTBA, pCIIATh CUCTCMBbI J'IOl"apI/I(l)MI/I"IeCKI/IX,

ypaBHCHI/Iﬁ HU3YUYCHHBIMU MCTOJaMMU; IIOKa3aTCJIbHBIX,

TPUTOHOMETPUUECKUX YpPaBHEHUH,

HEPAaBEHCTB W  HX  CHCTEM;
HaXOXJEHUE peuieHus
MPEJJI0KEHHBIX 3aJTaHHI
Bocnpoussenenre  moiydeHHbIX | BelnonHeHue
3) YMerb CTPOUTH rpaduku | yYMEHUH  JJI8  TOCTPOECHUSI U | MPAKTUYECKUX
AIIEMEHTAPHBIX (YHKUUH U NMPOBOAUTH | IpeoOpa3oBaHUs rpaduKoOB | 3alaHUil,  TeCThI
npeoOpazoBaHus rpadUKoOB, UCHOIB3YS | 3JEMEHTAPHBIX byHKIMi; | Ha «YTEHUE»
U3Y4YEHHBIE METO/BI OTMCBIBaHUE CBOICTBA (QYHKUHUHU C | rpadukoB
TTOMOTIIBIO TpaduKa.
4) VYmerp  npuMeHATH  ammapar | BocipousBeneHue — MOJIydeHHBIX | BwinmosHeHue
MaTE€MaTUYeCKOro aHajlu3a K PelEeHUI0 | 3HaHUHI u YMEHUH | IPAKTUYECKUX
3a1a4 MaTeMaTHUYeCKOr0 aHajlu3a JUIs | 3aJlaHUi,  TECThI
ONMCAaHUSA CBOWCTB (YHKIMH U | Ha «YTECHUEN
MOCTPOEHHSI IPpahuKOB rpauKoB
5) VYwmerp npuMeHsAT, OcHOBHbIE | Pacrio3HaBaHue u pesynbTaTuBHOE | BhimomHeHue
METO/Ibl T€OMETPUHN (IIPOEKTUPOBAHMUSI, | IPUMEHEHUE CBONCTB U | IPaKTUYECKUX
npeobpazoBaHui, BEKTOPHBIH, | IPU3HAKOB IIPOCTPAHCTBEHHBIX | 3a/IaHUI

KOOPJIMHATHBIN) K PEIICHUIO 3a]1a4

buryp Ui HaXOXXICHUS pEIeHUs
MIOCTaBJICHHBIX 3a/1a4.
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6) 3uarp Tematmyeckuii Matepuan | @opmynupoBanue omnpeneneHuid | Tect ¢ BrIOOpOM

Kypca MPOCTPAHCTBEHHBIX duryp, | oTBera,
NEPEYUCIIEHNE UX CBONCTB. BBITIOJIHEHHE
KnaccudunupoBanue BHUJIOB | MPAKTUYECKUX
BbIpaKEHUI YpaBHEHUH, | 3aJlaHUI1
HEpPaBEHCTB (B COOTBETCTBUU C
pazaenamu MIPOrPaMMHOTO

Marepuana), CONOCTABJICHUE UM
HEO0OXOMMBIX dbopmyn  mus
pernieHus 3a1au4.

KpnTepnn Ol€HUBaHUA YCTHBIX OTBETOB

- OIIEHKA «5» BBICTABJISIETCS, €CJIM YUYEHUK:

- TIOJIHO PACKPBUI COJIEP)KAHUE MaTepuaia B 00beMe, MPEAyCMOTPEHHOM MPOrPaMMON |
YIeOHUKOM;

- U3JIOKWI ~ Marepual TIPaMOTHBIM  S3bIKOM B OMNpPEACICHHOW  JIOTHYECKOM
MOCJICIOBATEIBHOCTH, TOYHO HCIIOJIB3YS MAaTeMaTHYeCKyl0 W CHCIHAIM3HPOBAHHYIO
TEPMHUHOJIOTHIO U CHMBOJIHKY;

- MPaBWILHO BBHIMOJHWI IpadUuecKoe H300paKECHHE aJrOpUTMa M WHBIC YEPTeKH H
rpaduKH, COMYTCTBYIOIINE OTBETY;

- T0Ka3aJl yMEHHE WIUTIOCTPUPOBATh TEOPETUUYCCKUE IMOJOKCHHUS KOHKPETHBIMH
pUMepaMu, IPUMEHSTh UX B HOBOM CHUTYAIIUH [TPU BBIIIOJTHEHHH MPAKTHYECKOTO 3aaHN;

- MPOJAEMOHCTPHPOBAJ YCBOCHHE paHEEe U3YyYCHHBIX COIMYTCTBYIOIIUX BOIPOCOB,
cOPMHUPOBAHHOCTH U YCTOMYMBOCTD UCIIOJIB3YEMBIX IIPU OTBETE YMEHHUIl U HABBIKOB,;

- OTBEYAJI CAMOCTOSITEIILHO 0€3 HABOASIIMX BOIPOCOB MPEIOIaBaTEeIIsl.

- OlIeHKA «4» BBICTABJISIETCS], €CJIU:

- OTBET Y/IOBJICTBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OIEHKY «5», HO MPH 3TOM HMEET
OJIUH U3 HEJIOCTATKOB!

- B M3JIOKEHHM JOMYIICHBI HEOOJbINNE MPOOENbl, HE HCKA3UBIIME JIOTHYECKOTO U
WH(POPMAIIMOHHOTO COJICP)KAHHSI OTBETA;

- JIONYIICHBI OJMH-JBAa HEJOYETa IMPH OCBEIICHHH OCHOBHOTO COJCP)KAaHHS OTBETA,
UCTIPABJICHHBIC TI0 3aMEUaHUIO MPETOIaBaTES;

- JONyIIeHbI OMHKOKa WK Oojiee JABYX HEIOUYETOB IPH OCBCIICHHHM BTOPOCTEIIEHHBIX
BOTIPOCOB WJTU B BBIKJIAJIKAX, JIETKO UCIPABJICHHBIC TI0 3aMEYaHUI0 TIPSO IaBaTesl.

- OIleHKA «3» BBICTABJISIETCS, €CJIN:

- HEMOJHO WJIM HEIOCJIE0BATeIbHO PACKPBITO COJCpKaHHE MaTepHuaa, HO MOKAa3aHO
o011iee MTOHUMAaHKE BOMIPOCA M MPOJICMOHCTPHUPOBAHBI YMEHHS, JOCTATOUHBIC IS TajIbHEUIIIETO
YCBOEHHSI TPOTPaMMHOI0 MaTepHuajia, MMEJIHCh 3aTPYJAHEHUS WK JOMYIICHBI OIIUOKH B
OTIPENICIICHUN  TIOHSTHIA, WCIOJIB30BAHUM  TEPMHHOJIOTMH, YEpPTEXkaxX W  BBIKIQJKaX,
HCIPaBJIEHHBIE TIOCIIE HECKOIBKUX HABOAIINX BOMPOCOB MPEIOIaBaTeIs,

- CTYIICHT HE CIPAaBUJICS C MPUMECHEHUEM TEOPUH B HOBOI CHTYallMW TIPU BBIMOJHECHUH
MPAKTUYECKOTO 3aaHuUs, HO BBITIOJIHIII 3aIaHUs 00sI3aTeILHOTO YPOBHS CIIOKHOCTH T10 TaHHOU
TEME,

- IPH 3HAHWH TEOPETUYECKOTO MaTepHaa BhIsBIEHA HEIOCTAaTOYHAS C(HOPMUPOBAHHOCTD
OCHOBHBIX YMEHUI U HABBIKOB.

- OIIEHKA «2» BBICTABJISIETCS, €CJIN:

- HE PaCKpPBITO OCHOBHOE COJIEpP)KaHHE YUeOHOTO MaTepuaa;

- 0OHApY)KEHO HE3HAHWE WM HEMOHMMAaHHE CTYACHTOM OOJIbIEH WM HanboJiee BaKHON
4acTH yueOHOro MaTepuala,
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- JIOMYIIEHBI OIIMOKU B ONPEAEICHUN MOHATHH, MPH HCIOJIb30BAaHUH TEPMUHOJIOTHH, B
gyepTekax, OJOK-CXeM M HHBIX BBIKJIQJKaX, KOTOpbIE HE MCIIPABIEHBI I1OCIIE HECKOJIBKHX
HaBOJSILMX BOIIPOCOB IPENOIaBATES.

- olleHKA «1» BbICTABJIsACTCS, €CIIHU:

- CTYIEHT OOHapyXWuJ TIOJHOC HE3HAHHWE M HEMOHMMAaHHE H3Yy4aeMoro Yy4eOHOTO
MaTepuaja WIX He CMOI OTBETUTh HM HA OJMH M3 IIOCTABJICHHBIX BOIIPOCOB 10 H3y4aeMOMY
MaTepuaiy.

JlJ1s1 THCbMEHHBIX Pa0oT onpeaeasloTcs ceayllue KPpUTepPHH OLeHOK:

- OLIEHKA «5» CTABMTCH, €CJIM:

- paboTa BBIMOJIHEHA TTOJTHOCTHIO;

- B TEOPETUYECKUX BBIKIIA/IKAX PEIICHUS HET MPOOEIIOB U OIIHOO0K;

- OLIeHKA «4» CTaBUTCH, €CJIN:

- paboTa BBIMOTHEHA MTOJIHOCTHIO, HO 00OCHOBAHHUS IIArOB PEIICHUSI HEJOCTATOYHBI (€CITu
yMeHHe 000CHOBBIBATh PACCYKJIEHUS HE SIBISUIOCH CIIEUaIbHBIM 00BEKTOM MPOBEPKH );

- IOTyIIIEHAa OJIHA OLIMOKa WM JIBa-TPU HEA0YETA.

- OLIeHKA «3» CTaBUTCH, €CJIN:

- IOTIyIIeHbI 0oJiee OHOM OMIMOKY WM JBYX-TPEX, HO CTYACHT BIaJIeeT 00sM3aTeIbHBIMU
YMEHUSIMHU T10 TPOBEPSIEMON TEME.

- OLIEHKA «2)» CTABUTCH, €CJIN:

- JIONyUIEHBbl CYIIECTBEHHbIE OLIMOKHM, TIIOKa3aBIIMe, 4YTO CTYJEHT HE BJajaeeT
O6$I3aTeJII)HI)IMI/I 3HaHUAMU I10 II&HHOIZ TeMe B ITOJTHOM MeEpe.

- oneHka «1» craBuTcs, ecjin:

- paboTa rmokasaja MoJHOE OTCYTCTBHE y CTYyJIEHTA 00sS3aTeIbHBIX 3HAHUNA U YMEHUH I10
MIPOBEPSIEMON TEME.

Jl1sl TecTOBBIX PadOT onpeeasiioTcs caeAYIolHe KPUTePUH OLCHOK:

C [IOMOLIBIO KOOOOPUITMEHTA YCBOEHUA K

K=A/P, TJE A - KOJIMYECTBO HABPAHHbIX BAJIJIOB, P- MAKCUMAJIBHOE

KOJIMYECTBO BAJIJIOB
KOSPPUIMEHT K OIHEHKA
0,9-1 5
0,7-0,8 4
0,45-0,6 3
MEHBIIE 0,45 2
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