MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA PO

®I'BOY BO «bpsHCKuii rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

[MTomurexanueckuii koyutemk (ITIK BI'TY)

4 ™) YTBEPXIAIO
AOKYMEHT MOAMNCAH Pexton ®TEOY BO E['T
SNEKTPOHHOW MOAMUCHIO CKTop OY BO Y

Ceptudukar: 00DF212636081B4F2FEC2C849AFF43F11D

Revcraumencrt «21.07.2023 o 16,10 2024 O.H. ®enounn
L ) «30» anpesnsa 2021r.

PABOYAS ITPOI'PAMMA
y4IEOHOMN AUCITUTUTHHBI
I1/I.01MaremaTuka
15.02.12 MoHTaX, TEXHIYECKOE
CrenuanbHOCTB: 00CITy’KUBAHUE U PEMOHT IIPOMBIIIIJIEHHOTO

YpoBeHb 00pa3oBaHus BBIITYCKHUKA:

[Tporpamma MoArOTOBKH CTICITHAIMCTA
cpeanero 3BeHa (IITICC3):

[TpucBanBaemast KBanupUKAIHS:
®opma oOyueHus:
Cpok nonyuenus CITO no ITICC3:

YpoBeHs oOpa3oBaHusi, HEOOXOIUMBII
115t mpueMa Ha ooydenue o TITICC3:

['on nmpuema Ha oOyuenue Ha 1-i Kypc:

000opynoBaHusl (110 OTPACIISIM)
cpeaHee mpodeccuoHaabHOe 00pa3oBaHKe
(CIIO)

0aszoBasg

TexHUK-MeXaHUK
OunHas
3 roxa 10 mecsnen

OCHOBHOE 00111ee 00pa3oBaHKe

2021

r. bpsanck 2021



PaGouyast nporpamma

yueOHoi nucummivasl IIJ1.01 MaremaTuka
(manee — PII) qys cnenuansaoctu 15.02.12 MoHTax, TEXHUYECKOE 00CTY)KUBaHUE
¥ PEMOHT TTPOMBITIUICHHOTO 000pYyI0BaHUS (ITO OTPACIISIM).

Pazpaboran(n):
—npenoaasareib [IK BI'TY

[Ipencenarens ITIIK
CoryacoBaHo:

3amecturens qupekropa [IK BI'TY
1o y4eOHO-METOIMUECKOi paboTe

N.I1. [Tapdenonra

PII paccmotpena u 0100peHa Ha 3acelaHul
MPEIMETHO-IUKIOBOM KOMUCCUU
«MartemaTuuecKkre 1 oOIIne
€CTECTBEHHOHAYYHbBIC JUCIIUTLIMHBDY

oT «30» anpens 2021r., mporokos Ne 10

JI.A.JIazapeBa

T.E.banamoBa

© lapgenosa. U 11..

DI'BOY BO «bpsHCKHi TOCYIAPCTBSHHBIA TEXHIYECKIH
YHUBEPCUTET



COJEPKAHUE

TTOSICHUTEIBHAS BATTHMCKA ..c.uuvteeeniiieeeiteeeaiteeeeutteeeeiteeeeateeesabeeeesabeeeeanseeesmseeesnseeenaneeenns 4
OO6m1as xapakTeprUCTUKA YUE€OHOU TUCIUIUITMHBL «MATEMATHKA ...vveervvveeernereeennneeanns 5
ConepKaHue YICOHOM TUCIIUTIIIIIHBL ......veeeeerreeeereeeeereeessseeessseesssseeessssesesssseessssseeans 6

MeCTO YUCOHOM TUCTIHTIIIIIHB .....uvvveeeeereeeserreeesereeeeseseeesssseeesssesessssesesssseeesssseesssseessnssees 9

[Ipenmetnble pe3ynbTarthl. Maremaruka: anredpa W Hadala MaTeMaTUYeCKOro

AHAITHABA, TEOMETPHI . .evvvvveeeeenerreeeeeaerreeeeeaasssseeeeaasssseeeeasssseeesassssssessssssssesesssssssseeesnnnnes 13
Conepxxanne Tem ydeOHOTO Tmpeamera «Martematuka: anreOpa W Hadana
MaTEMAaTHYECKOTO AHATH3A, TEOMETPHIS ...eeeeeuurrieeeennirreeeeniereeeeesnnrreeessnsnnreeessnnnnns 24
O06beM yueOHOM TUCITUTUTMHBI U BUIBI YUEOHOU PAOOTHI ..cecvevveeeeiieeeiveeeeevee e 27
[Tpumepnsbie TeMbl pedepaToB (AOKIAI0B), HCCIEIOBATEIBCKUX TIPOEKTOB. .......... 27
Meroauyeckue peKOMEHIAMU JJIsI HWHBAIUMIOB W JUI C OrPAHUYCHHBIMU
BO3MOKHOCTSIMU 3IIOPOBBSL. .. eeeeeeuurrieeeeaarrreeeesssseeeeeassssesesssssssessesssssseeessssssseesssnnnnns 28

[TpumepHBIN TEMATUYECKUN TJIAH YUSOHOW TUCTIUTIITUHBI .....vvveenereeereennveeenreeeneeenenes 29

XapakTeprucTUKa OCHOBHBIX BUJIOB YUCOHOU NEATEITHHOCTH CTYJICHTOB ................... 37

VY CIIOBUS PEATTUBAUAU TIPOTPAMMBOBL.......uvvreeeeeeeeesseneerrreeeeeeeeeeassnnssrrseeeeessessssssssssseeeans 43

TpeOoBaHUs K MUHUMAJIbHOMY Yy4€OHO-METOJIMYECKOMY U  MaTepHaIbHO-
TeXHU4YecKkoMy oOecrieueHuto [Iporpammel yueOHON TuCHUIUIMHBL «MaTtemMaThka

.................................................................................................................................. 43
CIIHICOK JIUTEPATYPBI «.euvvteeeueiieeeeteeeeiteesatteessseeesnusteesanseeesanseesssseesssseessnseeessseeesnnsees 45
KoHTposb 1 o11eHKa pe3yJIbTaTOB OCBOCHUSI YUCOHOM UCHUTIITUHBL.......ccvveeneennnee. 46

Buabl caMoCTOSTENBHON BHEAYTUTOPHOM PAOOTBL: ....vveeeeeieieeeniieeeeireeeeiireeenaeneeennne 49



IosicHuTeIbHAA 3amIMCKA

[Iporpamma o6mieoOpa3oBaTeIbHON y4ueOHON aucuumuinHa «MaTeMaTukay
NpeaHa3HAYCHA TS U3YUYCHUSI MAaTEeMAaTHKU B MMPOPECCUOHAIBHBIX 00pa30BaTeIbHbBIX
opraam3anusax CIIO, peanu3yrommx 00pa3oBaTENbHYIO MPOTPaMMy CPEIHETO
obmero o0OpazoBaHusi B TMpeaelaXx OCBOCHHUS OCHOBHOW TMpo¢eCCHOHATHHOU
obpazoBarensHoii mporpammbel CIIO (OIIOIT CIIO) nHa 6a3e OCHOBHOIO OOIIEro
oOpa3oBaHUS TMPU TMOATOTOBKE KBATM(PUIIMPOBAHHBIX padOYMX, CIyXalUMX U
CTIEIUAIICTOB CPEAHETO 3BCHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpegnero o061IETO
o0Opa30oBaHUs, IPEABIBISIEMBIX K CTPYKTYPE, COACPKAHUIO U PE3yIbTaTaM OCBOCHUS
y4eOHOM MHUCIHUIUIMHBI «MaTemMaTuka, ¢ yueroM IIpumepHO OCHOBHOM
00pa30BaTeIbHON MPOTPaMMBbl CPETHETO O0IIETr0 00pa30BaHUs, 0A00pEHA PEIICHUEM
benepaabHOrO y4eOHO—METOANYECKOT0 OOBEIMHEHUS 1O 00meMy oO0pa30BaHUIO
(mpotoxoi ot 28 uroHst 2016 r. Ne 2/16-3).

Conepxanne mporpamMmbl  «MaremaThka» HampaBlI€HO Ha JIOCTHKCHUE
CJICTYOTITUX

neJse:

e o0ecreueHre CHOPMUPOBAHHOCTU MPEJCTABICHUNW O  COIMATBHBIX,
KYJIBTYPHBIX U UCTOPHUYECKHUX (PaKTOpaX CTAHOBJIICHHUS MaTEMaTHKH;

e oOecrieueHre CGHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJNTOPUTMUYECKOTO H
MaTEMaTHIECKOTO MBIIIICHUS;

e oOecnieueHre chOPMUPOBAHHOCTH YMEHUM MMPUMEHSTh IMOTYyUYEHHBIC 3HAHUS
IIPU pEIICHUU PA3IMYHbIX 33/1a4;

e obecnieueHre chOPMUPOBAHHOCTH MPECTABICHUI O MATEMATHKE KaK YacTH
00IIeYeIOBeUECKO KYJIbTYyphl, YHHBEPCAIBHOM SI3bIKE HAyKH, ITO3BOJISIOIIEM
OTHCHIBATh M U3YUYaTh PEATbHBIC TIPOIIECCHI U SIBJICHUSI.

B mporpammy BKJIIOYEHO COACpIKaHWE, HAMpaBIICHHOE Ha (opMUpoOBaHHUE Y
CTYJIEHTOB KOMITETEHIINH, HEOOXOAMMBIX sl KauecTBeHHOTo ocBoeHus OIIOIT CITO
Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUs C TMOJyYEHHUEM CpeaHero oOIero
00pa3oBaHus; MPOrpaMMbl TOATOTOBKY crieruainucToB cpeanero 3seHa (I1TICC3).

[Iporpamma yueOHON mucHUIUIMHBI «MaremaTuka» SIBISETCS OCHOBOW ISt
pa3paboTku pabodymx MporpaMm, B KOTOPHIX MpodecCHOHATbHBIE 00pa30BaTEIbHBIC
OpTaHU3allM, peaTu3yIoNue O00pa30BaTEeIbHYI0 TPOrPaMMy CPEAHETO O0O0IIero
obpazoBanusi B mnpenenax ocBoeHus OIIOII CIIO nHa 6a3e OCHOBHOro oOIIEro
00pa3oBaHMsI, YTOYHSIOT COJIEpKaHUE YUeOHOro MaTepualia, IOCIIeI0BaTEIHbHOCTD
€ro W3Yy4YeHUs, pachlpeeicHue YydeOHbIX 4YacoB, TEMaTUKy pedepaToB, BHUIBI
CaMOCTOSITENILHBIX ~ PadOT, yuYuThIBas  crnenu(uKy TporpaMM  TOJATOTOBKH
CHEIUATNCTOB CPEHETO 3B€HA, OCBAMBAEMOM CIIEITUATBHOCTH.



[Iporpamma  MOKET  HMCHOJB30BAThCA  APYTUMH  TPO(eCcCHOHATHLHBIMU
00pa3zoBaTeNbHBIMU OPraHU3alUsIMU, PEATH3YIOIIMMU 00pa30BaTEeIbHYIO IPOrPAMMY
cpeaHero obmiero obpaszoBaHusi B npejaenax ocBoenusi ocHoBHou OIIOIT CITO na
6a3e ocHoBHOTO 0011ero oopazoBanus (ITIICC3).

O01mas xapakTepucTUKa y4eOHO! JTUCHUIINHBI «<MATEMaTHKA)

Marematuka SBJISIETCSA byHIaMEeHTAIBHON 0011e00pazoBaTenbHON
JTUCHUTUTMHOM  CO  CJIOKHUBIIMMCS ~ YCTOMYMBBIM  COJZEp)KaHUEM U OOIIMMHU
TpeOOBAHMUSIMU K TTOATOTOBKE 00YyJAIOITUXCSI.

B mpodeccnoHanbHBIX 00pa3oBaTENbHBIX OpPraHU3ANUSX, PEATU3YIOIMINX
00pa3oBaTeIbHYIO0 TPOrpaMMy CpeTHEr0 00I1ero 00pa3oBaHus B Mpeiesiax OCBOCHHUS
OIIOIT CITO nHa 06a3e OCHOBHOTO oOOIIEro OOpa3oBaHHS, M3yYEeHHE MaTeMaTHUKH
UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT Mpoduias MNpodhecCuOHAIBHOIO
00pa3oBaHUs.

IIpu ocBoenun crnenuansHocTeil CIIO ecTecTBEHHO - Hay4dyHOrO MPOGUIsS
npodeccruonansHoTO 00pazoBanus, cnenuanbHocTed CI1O rymanuTapHOro mpoguis
npo(ecCHOHATBPHOTO 00pa3oBaHUsl MaTeMaTHKa H3ydaeTcsi Ha 0a30BOM YPOBHE
®I'OC cpennero ob6miero obOpa3zoBanusi; npu ocBoeHuu mnpodeccuit CIIO wu
cneruanbHocTed CIIO TEXHHMYECKOro M COLMaIbHO-3KOHOMUYECKOIo Mpoduiien
npodeccroHanbHOT0 00pa3oBaHMs MaTeMaTHKa M3ydyaeTcs OoJiee yriayOJeHHO, Kak
npoduibHas y4yeOHas MUCHIMIUIMHA, YYWTHIBAIOIIAS CHEIU(PUKY OCBAaUBAEMBIX
npodeccuil WM crenuagbHOCTEH.

DTO BBIpAXKAETCS B COJACPXKAHUU OOyUCHHUS, KOJIMYECTBE YacOB, BBIICIISIEMBIX
HAa W3Yy4YCHHUE OTIEIBHBIX TEM IPOTPaMMbI, TUIyOMHE WX OCBOCHHUS CTYACHTAMH,
o0beMe H  XapakTepe MPAKTUYECKUX  3aHATHH, BHUJAX  BHEAyJIUTOPHOM
CaMOCTOSATEIBHOM pabOThI CTYIEHTOB.

OO0mue 1enyu M3ydYeHUs: MaTeMaTUKU TPAJUIIMOHHO PEau3yIOTCS B YETHIPEX
HaIpaBJICHUX

e oO1ee mpeACcTaBIeHUE 00 HIESIX U METO/IaX MaTEMAaTUKH;

® WHTEJUICKTyaJIbHOE Pa3BUTHUC;

® OBJaJICHHE HEOOXOUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

® BOCHUTATEIBHOE BO3JICHCTBUE.

[Tpodunmsanus meneir MaTeMaTHIeCKoro 00pa3oBaHUs OTpPaKaeTcsi Ha BEIOOpE
NPUOPUTETOB B OpraHuU3ald y4eOHOM JedaTeNbHOCTH oOydaromuxcs. s
TEXHUYECKOT0,  COLHUAIbHO-3KOHOMUYECKOTO  mpodunel  npodhecCruoHaIbHOro
oOpazoBanusi BBIOOp 1eled CMeEIAeTcs B MparMaTUYEeCKOM HaIpaBJIeHUH,
npeaycMaTPUBAOIIEM YCUJIEHUE U PaCHIMpPEHUe MPUKIIATHOTO XapaKTepa U3y4eHHs
MaTEMaTUKH, TPEUMYIIECTBEHHOW OpUEHTAllMd Ha aJITOPUTMUYECKUN CTHIIb
MO3HABATEIFHON NESATENbHOCTU. J[71 TyMaHWTapHOTO M €CTECTBEHHO HAy4YHOTO
npoduiaeii mpodeCcCHOHAIBHOrO 00pa3oBaHus 0Oojiee XapaKTEPHBIM  SBJISICTCS
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YCWJIEHHE OOILIEKYJIbTYPHON COCTABIAIOIIECH Y4€OHOM JUCUUIUIMHBI C OpHEHTALMEH
Ha BU3YaJbHO-O00Pa3HbIN U JOTUYECKUI CTUITU y4eOHOU paboTHhI.

N3yuenne marematvku Kak npouiabHON 001e00pa3oBarenbHOl yueOHOH
JTUCHUIUIMHBI, YYUTHIBAIOIIEH Ccrenu(uKy OCBaMBaEeMbIX CTyJeHTaMu mpodeccuii
CIIO mnu cnenuansuoctu CITO, oOecrieunBaeTcs:

e BbHIOOPOM PA3IUYHBIX MOAXOA0B K BBEJIEHUIO OCHOBHBIX MOHSTHI;

e (QopmupoBaHMEM CHUCTEMbl y4eOHBIX  3aJaHUi, 00eCIeYMBAIOIIUX
3¢ pexTUBHOE OCYHIECTBICHUE BEIOPAHHBIX LEJIEBbIX YCTAHOBOK;

e oOorameHueM CHeKTpa CTWied ydeOHOM JeATeNbHOCTH 32 CYeT
COTJIaCOBaHUSI C BEAYIIUMHU JCSITEIBbHOCTHBIMU XapaKTEPUCTUKAMHU BBIOpAHHOM
CHELUATbHOCTH.

[IpodunbHas cocraBisiomas OTpakaeTcs B TpeOOBaHUAX K IOATOTOBKE
00yUaroImMnXCcs

B YaCTH:

e 0O0mel cucTeMbl 3HAHUUN: CoOJiepKaTelIbHbIe MPUMEPHl HCIOJIb30BAHUS
MaTeMaTUYeCKUX UJIeH 1 METOI0B B MPO(EeCCHOHATILHOM e TEIbHOCTH;

® YMEHUH: pa3inyue B YypOBHE TPeOOBAaHMH K CIIONKHOCTH HPUMEHSIEMBIX
aJIrOpPUTMOB;

® [IPAaKTUYECKOI'O0 HCIOJIb30BAHUS TNPUOOPETEHHBIX 3HAHUW M YMEHMIA:
UHAMBHUIYAJIbHOTO Y4Y€OHOro OmbiTa B IOCTPOCHHWU MAaTEMaTHUYECKUX MOJIENEeH,
BBINIOJIHEHUHU UCCIEI0BATENBCKUX TPOEKTOB.

Takum  oOpa3zoM, peanuzanus COACPKAHUS  YUYEOHOM  TUCIUIUIMHBI
OpUEHTHUPYET HAa MPUOPUTETHYIO POJIb MPOLECCYyaIbHBIX XAPAKTEPUCTUK Y4EOHOM
paboThl, 3aBUCAIIUX OT Mpoduiiss MPoPEeCcCUOHATBLHOIO 00pa30BaHMs, MOTYyUYCHUS
OMbITa HCIOJB30BaHUS MAaTEMaTUKU B COAEPXKATEIbHBIX U MPOodecCHOHATHHO
3HAUMMBIX CUTYaIUsX MO CPAaBHEHHIO C (DOPMaTbHO-YPOBHEBBIMH PE3YIbTATUBHBIMU
XapaKTepUCTUKAMU 00ydeHHUSI.

Coaep:xkanue y4yeOHOH JUCHMIUIMHBI DPa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJIePKATEJbHbIMHU JUHUAMHU 00YUEHUSI MAaTEMATHUKE:

e anreOpauyeckas JIMHMS, BKJIIOYAIOLIAs CHUCTEMAaTU3allUI0 CBEACHHUM O
YHCllax; U3y4YeHHE HOBBIX M 0000IIEHUE paHee U3yUYEeHHBIX onepaiuii (Bo3BeIeHHE B
CTENEHb, W3BJCYCHHE KOpHS, JorapudmupoBaHue, CHUHYC, KOCHUHYC, TaHTEHC,
KOTAaHTeHC M OOpaTHbIE K HUM); W3YUYCHUE HOBBIX BUJIOB YMCIOBBIX BBIPOKCHHUHN H
dbopMys; COBEpIICHCTBOBAaHWE TMPAKTUYECKUX HABBIKOB W  BBIYUCIUTEIBHON
KyJbTYypbl, pacIIMpeHHe, COBEPIICHCTBOBAHUE  alNreOpanyecKkoro  ammapara,
c()OPMUPOBAHHOTO B OCHOBHOW IIKOJE, M €ro IMPUMEHEHHWE K PELICHUIO
MaTEeMaTHYECKUX U MPUKIAJHBIX 3a]1a4;

® TEOPETUKO-(DYHKIIMOHAJIbHAS JIMHMS, BKIIOYAIONIAs CHUCTEMAaTU3alUi0 U
pacmipeHue cBeleHuil O (YHKIUSX, COBEPIICHCTBOBAHHME rpadUUYeCKUX YMEHHI;
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3HAKOMCTBO C OCHOBHBIMM HJICSIMU W METOJaMU MATEeMaTUYECKOr0 aHaiu3a B
o0beMe, TO3BOJISIIONIEM MCCIIENOBAaTh dJJIEMEHTapHble (DYHKIMM W peliaTh
MpOCTEHIINE TeOMETPUUECKUE, (PU3NUECcKue U ApYyrye NPUKIaaHbIC 3a1a4H;

® JIMHUS YpaBHEHH M HEPABEHCTB, OCHOBaHHAs Ha TIOCTPOCHUU W
WCCJIEIOBAHUM MAaTeMAaTHUYECKUX MOJEINICH, MEepeceKaromascs ¢ aareOpandeckoil u
TEOPETUKO-(DYHKIIMOHATLHOM  JIMHUSIMA M BKJIOYalOmiass  pa3BUTHE U
COBEPINICHCTBOBAHNE TEXHUKU alreOpanveckux MpeoOpa3oBaHUil I pEHIeHUS
ypaBHEHMI, HEPAaBEHCTB M CUCTEM; (POPMHUPOBAHUE CIOCOOHOCTU CTPOUTH U
UCCIEIOBATh MPOCTEHIINEe MaTeMaTHYECKHE MOJENU MPU PEIICHUU MPHUKIIAIHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CHEIUAIbHBIX TUCIMUIUINH;

® T[EOMETpUYECKasl JIMHUS, BKIIOYAIONIAsl HArJISIIHBIE TIPEJICTABICHUS O
MPOCTPAHCTBEHHBIX (PUTYypax W M3y4YCHHE MX CBOUCTB, (DOPMHPOBAHWE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)KEHWs,  Pa3BUTHE  CIOCOOOB  T'€OMETPUUECKUX
U3MEPEHUM, KOOPAMHATHOTO BEKTOPHOTO METOAOB JJI PEUICHUs] MaTEMAaTUUECKUX U
MPUKJIAIHBIX 3a]1a4;

® (CTOXacTUYecKas JIMHUSA, OCHOBaHHAs Ha pPa3BUTUM KOMOMHATOPHBIX
YMEHUM, TMPEICTAaBICHUNA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX
OKPY’KaroIlEero MHUpa.

Paznenst (Tembl), BKIIOUYEHHBIE B COJAEpKaHUE YYCOHOM JUCHUILIMHBI,
ABJISIIOTCS OOIIMMM JJis BceX npoduieil mpodecCHoHaIbHOro 00pa3oBaHUs U MPHU
BCeX 0ObeMax ydeOHOro BpPEMEHHM HE3aBUCUMO OT TOTO, SIBISETCS JU ydeOHas
mucuuIuinHa « MareMmarrkay 6a30BoM Wi MpoUIBLHOM.

B Temarnueckux ImjaHax MNpOTpaMMbl Y4eOHBIM Marepuan MpEeCTaBlIeH B
dbopme uepemyromerocss pa3BepTHIBAHUS OCHOBHBIX COJIEPYKATENbHBIX JIMHUN
(asireOpamyeckor, TEOPEeTUKO-QYHKIIMOHAIBHOM, ypaBHEHHM W  HEPABEHCTB,
FEOMETPUYECKOM, CTOXACTUYECKOM), YTO TMO3BOJISIET THOKO HCIOJIb30BaTh HX
pacIoOKEHUE U B3aMMOCBSA3b, COCTABJISITH pPabOUMil KaJIeHJApHBIA IUIaH, TO-
pazHoMy uepenayss ydeOHble Tembl (rJ1aBbl ydeOHMKA), Yy4HUThIBasE Mpoduib
npodeccuoHanbHOr0 oOpazoBaHus, crnenuduxky ocBauBaemoit mpodeccun CIIO wnm
cnequainbHoct  CIIO, rnyOuMHYy u3y4YeHUss Marepuana, YpPOBEHb IOATOTOBKU
CTYAEHTOB IO IIPEAMETY.

[Ipennaraempie B NOpUMEPHBIX TEMATHYECKUX IUIaHAX pa3Hble OO0BEMBI
y4eOHOro BpPEMEHM Ha U3yYE€HHE OJIHOW M TOW K€ TEMbl PEKOMEHIYETCS
UCIIONB30BaTh [IJIsl BBIMIOJIHEHUS PA3JIMUHBIX Y4YeOHBIX 3ajaHuil. Tem cambim
paznuuus B TpeOOBaHUIX K pe3yJibTaTaM 00yUeHHs MPOSIBSITCS B YPOBHE HABBIKOB IO
PEUIEeHHUIO 3aJ1a4 U OMBITE CAMOCTOSITEILHON PaOOTHI.

N3ydenne oO0meobpa3zoBarebHON y4eOHOM JIUCHMIUIMHBI «MaTeMaTuka
3aBepIlaeTcs MOABEACHUEM UTOTOB B (hopMe 3K3aMeHa B paMKax MPOMEXYTOYHOM



aTTecTauu CTyAeHTOB B npouecce ocBoeHust ocHoBHOM OIIOII CIIO ¢ nmomyuyennem
cpeanero oomiero oopazosanus (I1ITIICC3).

B paspene mporpammsl «ConepkaHue y4ueOHOM AUCIUILIMHBD) KYPCHUBOM
BbIJICJICH Marepuai, KOTOPbIA MpU U3YYECHUH MaTEeMaTUKU Kak 0a30BOM, Tak HU
npouIIbHON y4eOHOM TUCIUILTMHBI, KOHTPOJIIO HE MOJJICKHUT.

B pe3yabratre ocBoeHHMsi 00pa30BaTe/bHOI NMPOrpaMMbl Y BBINYCKHUKA
AOJIZKHBI ObITh c)OpMHUPOBAHBI 001IKe U NTpodeccuoHanbHbie Komnerennumn.

BrinmyckHHMK, OCBOMBIIUI 00pa3oBaTeNbHYIO MPOrpaMMy, JOJDKEH 00JaaaTh
cnenyromuMu  oomumu  komrereHmusiMu  (nasee - OK) u mpodeccrnoHanbHBIME
komnereHiuamu (nanee I[1K):

OK 01. BeiOupars cnocoObl pemieHus 3a7ad  MnpodeccuoHaIbHOM
NEeATEIIbHOCTH, IPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisaTh IMOUCK, aHAIW3 W WHTEPHOpETanuo uH)opmaiuu,
HE0OXOMMOM TSI BBITIOTHEHUS 3a71a4 MPOo(heCCUOHATBHON MeATeIbHOCTH.

OK 03. I[TnanupoBath U peann30BLIBATH COOCTBEHHOE MPOQPECCHOHAILHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGoTaTh B KOJUIEKTUBE U KOMaH i€, 3PPEKTUBHO B3aUMOICHCTBOBATh
C KOJUIEraMu, pyKOBOJCTBOM, KJIMEHTaMHU.

OK 05. OcymectBisiTb YCTHYHO W TIHCBbMEHHYIO KOMMYHMKAIIMIO Ha
rOCy/IapCTBEHHOM SI3bIKE C YYE€TOM OCOOEHHOCTEH COLHMANIbHOIO M KYJIbTYPHOTO
KOHTEKCTA.

OK 06. [IposaBnsTh rPaXKIAHCKO-TIATPUOTUYECKYHO MO3ULIHIO,
JEMOHCTPUPOBaTh  OCO3HAHHOE  IIOBEJEHHWE Ha  OCHOBE  TpPaJMLMOHHBIX
00IIEeYeIOBEYECKUX IEHHOCTEeM, MPUMEHATh CTaHAAPThl AHTHUKOPPYHIMOHHOIO
NOBEIACHUSI.

OK 07. CopelicTBOBaTh COXPaHEHUIO OKpY Karolen cpensbl,
pecypcocbepexxkennto, 3pPEeKTUBHO AEHCTBOBATh B UPE3BhIUAMHBIX CUTYAIUSX.

OK 08. Hcnonws3zoBarh cpenactBa (pU3MYECKON KyJIbTYpbI JJI COXPAHCHHS U
YKpeIUIEHUsI 3JI0pOBbs B  Mpollecce MNPOPECCHOHANBHONW  JESATENbHOCTH H
HoJIIepKaHUsI HEOOXOAMMOTO YPOBHS (PU3NYECKOM MOATOTOBICHHOCTH.

OK 09. Vcnonb3oBaTh MH()OPMALMOHHBIE TEXHOJOTUU B MPO(ecCHOHATBHOMI
NEeSATENbHOCTH.

OK 10. [TIlo;me3oBaTbest  mpodeccHoHANBbHOM  JOKYMEHTallUeW  Ha
rOCyAapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

OK 11. Mcnons3oBarh 3HaHUS MO (PUHAHCOBOM TPAaMOTHOCTH, IJIAHUPOBATH
NpPEANPUHUMATENBCKYIO JEATEIbHOCTD.

IIK 1.2. [IpoBOANTH MOHTa MPOMBIIIUIEHHOTO 000PYAOBaHUS B COOTBETCTBUU
C TEXHUYECKOU TOKYMEHTAIUEN.



MecTo y4eOHOM AU CHUTITHHBI

B ctpykType ocHOBHOM npodhecCHOHAIbHOM 00pa30BaTEIbHOM MPOrPAMMBI

VYuebnas auciurmmHa «MaremaTukay SBISETCS y4EOHBIM  IPEAMETOM
00s13aTeNIbHOM  NpeaMeTHOW obsiactn  «Marematuka u  uHbpopmatukay DOI'OC
CpeaHero oo011ero 0opa3oBaHusl.

® TpPOPECCHOHANBHBIX 00pa30BaTEIbHBIX OpPTraHU3ANMAX, PEATUIYIONTUX
00pazoBaTenbHyI0 MPOTPAMMY CPETHETO 00IIEero 00pa3oBaHus B IpeieiiaX OCBOCHHUS
OIIOII CIIO nHa 6a3e ocHOBHOro oOmero oOpa3oBaHus, y4yeOHas AMCIMIUIMHA
«MareMaTuka» U3y4aeTcs.

e o0meobpazoBarenpHoM 1ukie yueOHoro rtuiana OIIOIT CIIO na 6asze
OCHOBHOT'O OOIIEro 00pa3oBaHUsl C MOJTYYEHHEM CpEeIHEro o0IIero oOpa3oBaHUS
(IIIICC3).

e yueOHbIx 1ianax [IIICC3 yueOHast aucuurminHa «MaTeMaTuka» BXOIUT B
cocTaB o0uMX 001e00pa3oBaTeIbHbIX YYEOHBIX AMCIHUIUIMH, (OPMUPYEMBIX U3
o0s3aTenbHBIX NpeaMeTHbix obnacteit @I'OC cpennero oOuiero oOpazoBaHus, IS
cnenanbHocTe CITO TexHrdeckoro npoduiis npodhecCHoOHAIBHOT0 00pa30BaHuUs.
JINYHOCTHBIE Pe3YJIbTATHI:

— OpUEHTANUs OOYYAIONMMUXCS Ha pealn3aldi0 TMO3UTHBHBIX YKU3HEHHBIX
MEPCTICKTUB, HWHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOTPEACICHUIO, CIOCOOHOCTh CTaBUTh 1€MW CTPOUTH
YKU3HCHHBIC TUTAHBI;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS K CaMOpa3BUTHIO U
CaMOBOCTIUTAHUIO B COOTBETCTBUU C OOIICUETOBEYECKUMHU IEHHOCTSIMU U UJcaIaMU
IPaKJAHCKOTO 00IIECTBa;

— HPAaBCTBEHHOE CO3HaHHE H TOBEJECHHE Ha OCHOBE YCBOCHUS
0OIIEYeIOBEYECKNX IIEHHOCTEH, TOJICPAHTHOTO CO3HAHUS W TOBEICHUS B
MOJIMKYJIbTYPHOM MHpE, TOTOBHOCTH M CIOCOOHOCTH BECTH JHAJIOT C JPYyTHMH
JIOIBMH, JIOCTUTaTh B HEM B3aWMOIIOHUMAaHHWS, HAXOAWTH OOIMHWE TeIu |
COTPYIHUYATH JJI UX TOCTHKEHUS;

- NPUHATHAE TYMaHUCTHYECKHUX IIEHHOCTEH, 0CO3HAHHOE, YBAXKHUTEIHHOE U
noOpoKenaTeNbHOEe  OTHOIICHHE K  JPYroMy  4YelOBeKy, €ro MHEHHIO,
MHUPOBO33pPEHUIO;

— pa3BUTHE KOMIIETCHIIUA COTPYIHUYECTBA CO CBEPCTHUKAMH, JCTHhMHU
MITQJIIIIETO BO3pacTa, B3pPOCIABIMA B 00pa30BaTENbHOM, OOIECTBEHHO TOJIE3HOM,
y4eOHO-MCCIIeIOBATEIHCKOM, IMPOSKTHON U IPYTUX BUIAX NEATCIHLHOCTH.

— MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH, 3HAYAMOCTH HAyKH, TOTOBHOCTh K HAay4YHO-TEXHHYECKOMY TBOPUYECTBY,
BJIQJICHHE JIOCTOBEpHOW HWH(MOpMAIUMEl O MepPeOBBIX JOCTHUKEHUSX M OTKPBITHSIX



MHUPOBOM W OTEUYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

— FOTOBHOCTh W  CIOCOOHOCTh K O00pa3oBaHHWIO, B TOM 4YHUCJE
caMo00pa30oBaHHI0, Ha NPOTSHKEHWU BCEW KU3HU; CO3HATEIbHOE OTHOIICHHUE K
HENPEpPHIBHOMY O00pa30BaHUI0 KaK YCJIOBHUIO YCHEIHONW NpodeccuoHaIbHOU U
OOIIEeCTBEHHOH JIEATEHLHOCTH;

— OCO3HAaHHBIM BBIOOp Oynaymied mnpodeccun Kak MyTh W CIOCO0
peanmu3anuy cOOCTBEHHBIX )KU3HEHHBIX TJIAHOB,;

— TOTOBHOCTh  OOyYarommxcs K  TPYJAOBOW  mpodecCHOHaIbHOU
JEATENHPHOCTH KaK K BO3MOXKHOCTH y4YacTHs B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX,
rocyJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM;

— NOTPeOHOCTh TPYJIUTHCS, YBAKEHUE K TPYLy U JIIOJAM Tpyda, TPYAOBBIM
JOCTIKEHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIEHUE K
Pa3HBIM BUJIaM TPYIOBOM NEATEIbHOCTH;

— TOTOBHOCTh K CaMOOOCTYKHBAaHHIO, BKJIIOYasi 0OyYCHUE W BBITOTHCHHE
JIOMAITHUX 00A3aHHOCTEMN.

— dusnueckoe, IMOLIMOHAIBHO-TICUXOJIOTHYECKOE, COLIMaTbHOE
Oyaronosyure oOy4aroluxcsi B dKU3HU 00pa30BaTelbHONW OpraHu3alluu, ONIYIICHHE
IeThbMU  O€30MACHOCTH M ICHUXOJIOTMYECKoro KoMmdopra, HHPpOpMaMOHHON
0€30IaCHOCTH.

MertanpeaMeTHble Pe3yJibTAaThl

MeranpeaMeTHbple  pe3yiabTaThl OCBOSHUS OCHOBHOW  00pa3oBaTelbHOMN
MpOrpaMMbl  MPEACTABJEHbI TpPeMsi T[PYNIaMH YHHMBEPCAJbHBLIX Y4YeOHBIX
neiicreuii (YY):

PeryJjisTUBHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

BbINYyCKHUK HAYYHUTCSH:

— CaMOCTOSITENIBHO OIPENEyATh LU, 3a7aBaTh MapaMeTpbl U KPUTEPUH,
110 KOTOPBIM MOYHO OIIPEAEIINTD, YTO LENb JOCTUTHYTA;

— OLICHMBATh BO3MOJKHBIE MMOCJEICTBHS JOCTHKEHUS MOCTABICHHOW ILIEJIN
B JICATEIBHOCTH, COOCTBEHHOM KU3HU M KU3HHU OKPY KAIOUIUX JIFOJEH, OCHOBBIBASCH
Ha COOOPaXKEHUSIX STUKH U MOPAJIH;

— CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOU
JESITEIbHOCTU U )KU3HEHHBIX CUTYAlINAX;

- OLIEHUBATh PECYpChl, B TOM YHCJIE BpPEMS U JIpyrue HemaTepualbHbIE
pecypchbl, HEOOXOAUMBIE JIJISl JOCTHXKEHHUS [TOCTABJIEHHOM LIEJH;

— BbIOMpaTh  MyThb  JOCTWKEHUS  1eNM, IJJAaHUPOBaTh  pEIICHHE
MIOCTABJICHHBIX 3a/]1a4, ONTUMU3HUPYS MaTepUaIbHbIE U HEMATEpUAIbHBIE 3aTPATHI;

— OpraHu30BbIBaTh 3(P(EKTUBHBII MOUCK PECYPCOB, HEOOXOAUMBIX IS
JOCTHKEHHUSI TOCTABIEHHOM 1IeIIH;
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— COITOCTABJIATH IOJYYEHHBIA PE3YJbTAT JIESITEIBHOCTH C IMOCTABIECHHOU
3apaHee LeIblo.
ITo3zHaBaTedbLHbIE VHUBEPCAJLHBIC VUCOHBIE TeHCTBUA

BbINYyCKHUK HAYYHUTCSH:

— UCKAaTh U HAxOJUTh OOOOIIEHHBIE CIOCOOBI pEIICHUs 3aJad, B TOM
YKClie, OCYIIECTBISATh Pa3BEPHYTHIM HH(POPMAIMOHHBIN TOWCK M CTaBUTh Ha €ro
OCHOBE HOBHIE (y4eOHbBIC U TTO3HABATEILHBIC) 3a/1a4H;

— KPUTUYECKHA OICHUBATh M WHTEPIPETHPOBATH MHPOPMAIIUIO C Pa3HBIX
MO3UIIMNA,  pacmo3HaBaTh W (UKCHPOBATH MPOTHBOPEUYUS B HWHGOPMAIMOHHBIX
HUCTOYHUKAX;

— UCIIOJb30BaTh PAa3IMYHBIE MOJEIBHO-CXEMAaTUYECKHE CPEACTBA IS
NIPEACTABICHUSI CYIIECTBEHHBIX CBSI3€ M OTHOILICHHM, a TaKXe MPOTUBOPEUYUH,
BBISIBIICHHBIX B UH(POPMAITMOHHBIX UCTOYHUKAX;

— HaXOJWTh W TMPUBOJUTH KPUTUYECKUE apPryMEHThl B OTHOILICHUU
JEUCTBUM U CYXJECHUW APYroro; CIOKOMHO M Pa3yMHO OTHOCHUTBHCS K KPUTHUYECKUM
3aMEYaHMsIM B OTHOIIICHUH COOCTBEHHOTO CYXICHHS, PACCMaTPUBATh UX KaK Pecypc
COOCTBEHHOT'O Pa3BUTHS;

— BBIXOJIUTh 32 paMKH Y4yeOHOro TMpeaMeTa U  OCYUIECTBIATH
LEJICHAIIPABIICHHBIM ITOMCK BO3MOXHOCTEM [JIsl IIMPOKOTO MEPEHOca CPEACTB M
CIT0OCO0OB JIEHCTBUS;

— BBICTpauBaTh  WHIWBHUIYAIbHYI0  00pa30BaTENbHYIO  TPaeKTOPHIO,
VUUTBHIBAS OTPAHUYEHHS] CO CTOPOHBI JIPYTMX YYAaCTHUKOB U  PECYpPCHBIE
OTpaHUYCHUS;

— MEHSTh W  yIAEpKUBaThb pa3Hble TMO3UIMU B  TO3HABATEIbHOU
NEeSATENbHOCTH.

KoMMYHUKATHBHBbIC YHHBEPCAJbHbIC YUeOHbIE 1eliCTBUS

BbINyCKHUK HAYYHUTCH:

— OCYILIECTBIIATH JI€IOBYI0 KOMMYHHKAIIMIO, KAK CO CBEPCTHHKAaMH, TaK U
CO B3pOCIBIMU (KaK BHYTpU 00pa30BaTelIbHONM OpraHU3allNK, TaK U 3a €€ MpeenaMu),
noA0MpaTh NApTHEPOB ISl JIEJIOBOM KOMMYHUKAIIMM HCXOAS U3 COOOpakeHUi
PEe3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMITATHH;

— IIPU OCYIIECTBICHUM TPYIIOBOM pabOThl OBITh KaK PYKOBOJMUTENIEM, TaK
U 4YJECHOM KOMaHJbl B pa3HBIX poisx (TeHeparop WIeH, KPUTHK, HCIOIHUTENb,
BBICTYTAIOIINM, SKCTIEPT U T.J.);

— KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCJIOBHUSIX PEAIbHOTO,
BUPTYaAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

— pa3BEepHYTO, JIOTMYHO M TOYHO H3JaraTh CBOK TOYKY 3pEHHS C
MCIIOJIb30BaHUEM aJIEKBATHBIX (YCTHBIX U MMUChbMEHHBIX) SI3bIKOBBIX CPEJCTB;
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— pacno3HaBaTh  KOH(MJIUKTOTEHHBIE CHUTyallid ©  TPEIOTBpaIiaTh
KOH(IMKTBI 10 WX aKTUBHOW (pa3bl, BBICTpAMBATh JIEJIOBYIO U 00pa30BATEIIbHYIO
KOMMYHUKAIINIO, U30€rast JUYHOCTHBIX OILICHOUHBIX CYXKJICHUI.

IIpenveTHbIe Pe3yabTATHI
B cootBerctBUM ¢ PI'OC COO, npeamernsie pe3ynbTarbl ocBoeHus OOII Ha

0a30BOM ypOBHE TMpEJCTaBICHBI JBYMs TpynmnamMu: «BBITYCKHUK Hay4YuTCs —
0a30BBI ypOBEHb», «BBIMYCKHUK MOJYYUT BO3MOXKHOCTh HAYYUTHhCS — 0a30BBIN
ypoBeHb». Kak u B OCHOBHOM o0OmEeM oO0Opa3oBaHUU, Tpylna pe3yiabTaTOB
«BBINYCKHUK HAYYHMTCSD MPEACTABISIET COO0M pe3ybTaThl, TOCTHKEHUE KOTOPHIX
oOecrieunBaeTCsl yUUTelIeM B OTHOIIICHUU BCEX OOYUYarONIUXCs, BHIOPABIINX JaHHBIN
ypoBeHb 00yueHusa. ['pynmna pe3ynbTaroB «BBIMYCKHMK HOJYYHT BO3MOKHOCTH
HAYYHUTbCS» OOecreunBaeTcsl yddTeleM B OTHOLIEHWHM 4YacTu HauOoliee
MOTHBHUPOBAHHBIX W CIOCOOHBIX OOYYalOIIMXCS, BBHIOPABIIMX JIAHHBIA YpPOBEHb
oOyuyenusi. Ilpu  koHTpose  kadecTBa oOpa3oBaHWUS  TpyMmma  3aJaHUid,
OpPUEHTUPOBAHHBIX HAa OLEHKY JIOCTHMXKEHHUS IUIAHUPYEMbIX pPE3yJIbTaTOB U3 OJIOKa
«BBITYCKHUK MOJIYYUT BO3MOXKHOCTh HAYYUTHCS, MOKET BKJIIFOUATHCSI B MAaTEPUAIIBI
0loka «BBIMYCKHUK HAY4YUTCS». OTO TIO3BOJUT MPEIOCTABUTH BO3MOXKHOCTH
0o0yJaromuMcsi MPOAEMOHCTPUPOBATh OBJAJEHUE KAYECTBEHHO WHBIM YPOBHEM
JOCTH)KEHUN U BBISIBIISATH JUHAMUKY POCTA YUCIECHHOCTH HanboJee MOAr0OTOBIEHHBIX
00yJarommxcs.

IIpyHUMNKMATBHBIM  OTJIMYHEM Pe3yJbTAaTOB 0a30BOr0 YPOBHSA OT
pe3yJIbTATOB YIJy0JIECHHOT0 YPOBHS SIBJISIETCS HUX IeJieBasi HANPABJIEHHOCTb.

Pe3yabTaThl 0a30BoOro YPOBHS OPUEHTHUPOBAHBI Ha  oOmyro
(GYHKIIMOHAIBHYIO TPaMOTHOCTh, MOJIYYEHHUE KOMIIETEHTHOCTEH MJisi MOBCEIHEBHOM
YKW3HU U 00I1IeTO pa3BUTHS. JTA rPynna pe3yjbTaTOB MPeAIoJiaraer:

— MOHMMAaHWEe TPEJAMETa, KJIIOYEBBIX BOMPOCOB M OCHOBHBIX COCTABJISIONIUX
AJIIEMEHTOB M3y4aeMoil NpeIMeTHON 005iacTu, 4yTo oOecleyuBaeTcs HE 3a CUeT
3ay4rdBaHUs ONPEACICHUIN U MPaBUII, a IOCPEICTBOM MOJIETIMPOBAHUS U MTOCTAHOBKHU
POOIEMHBIX BOITPOCOB KYJIbTYPhI, XapaKTePHBIX JJII JAHHOUN MPEeIMETHON 00JIacTH;

— YMEHHUE peuaTh OCHOBHBIE MPAKTUYECKUE 3a7auyM, XapaKTepHbIC s
MCIIOJIb30BaHUsI METOJIOB U MHCTPYMEHTAPHUSI TAHHOW MpeIMETHOM 00J1acTH;

— OCO3HaHUE PAMOK H3y4yaeMOW NpeAMETHON o00JacTH, OrpaHUYEHHOCTHU
METOJIOB U WHCTPYMEHTOB, TUIMYHBIX CBS3€U C HEKOTOPHIMU JIPYTUMH OOJIACTIMHU
3HaHUS.

IlIpeomemmnuie pezyromamul pazoena « BolnycKHUK noayuum 603MOMCHOCHD
HaAyuumsvcsa) HE BBIHOCATCS HA UTOTOBYIO aTTECTALMIO, HO MPH 3TOM BO3MOKHOCTb
WX JOCTHXKEHUS JOJKHA ObITh MPEJOCTaBICHA KaXKA0MY 00y4YaroeMycs.
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HpeI[MeTHble pe3yabTaThl. MartemaTHKa: a.ﬂreﬁpa H HAYaJJa MAaTEMAaTUIECCKOIo aHa/in3a, recoMeTpus

IIpo6aeMHO-pYHKIMOHAIBHBIE Pe3YJIbTAThI

IMeaun ocBoeHUs
npeamera

I. BbIyCKHUK HAY4YUTCS

II1. Boinycknuk noayuum 03mMo0HCHOCHIb HAYYUMbCA

I[J'IH HCIIOJIB30BAaHUs B HOBCG,Z[HGBHOI\/‘I ’KM3HH U 00ecTeyeHHs
BO3MOXHOCTH YCIICHIHOT'O MTPOAOJIZKCHU A 06p330B8.HI/I$I 110
CIICHHUAJIBHOCTSAM, HC CBA3aHHBIM C IIPUKJIaAHBIM
HUCIIOJBb30BaAaHUECM MAaTCMATHUKH.

,ZZJZ}Z paseumus Movlildl€erusl, UCNOJ1b306AHUSA 6 noeceonesHou
JHCUBHU U 0Oecnedenuss 603MOINCHOCU ycneutHoco
npOC)OJZOiC'eHM}l 06pa30661H14}Z no cneyuairbHoOCmAmM, He
CBA3AHHbIM C npumadﬂbm ucnojib3osarnuem vamemanuku.

TpebGoBanus k pe3yjbTaTam

Pa3zgen

I. BeinyCKHUK Hay4YuTCH

II1. BoinycknHuk noayuum 03mMo0HCHOCHIb HAYYUMbCA

1. DiieMeHTBI TeOpUH
MHOKEeCTB U
MaTeMaTH4eCKOoi
JIOTHKH

- OnepupoBath Ha 6a30BOM ypOBHE' MOHATHAMM:
KOHEYHOE MHOXECTBO, JJIEMEHT MHOXECTBA, IOAMHOXKECTBO,
nepecedeHne 1 00bETMHEHNE MHOYKECTB, YUCIIOBBIE
MHO’KE€CTBA Ha KOOPJMHATHOM MPSIMOM, OTPE30K, UHTEPBAI;
- orepupoBaTh Ha 0230BOM YPOBHE MOHATHIMMU:
YTBEPKIACHHUE, OTPULIAHUE YTBEPKICHUS, ICTUHHBIE U
JIO’KHBIE YTBEPKJICHUS, IPUYMHA, CIECTBUE, YACTHBIN
CiTyd4ail 001Iero yTBepxaeHus, KOHTPIpUMED;

- HaXOJUTh NepeceueHne 1 00beJUHEHNE IBYX
MHO’KECTB, IPEICTaBICHHBIX I'pa)UyeCKU Ha YHUCIOBOM
MPSMOW;

- CTPOUTBH HA YUCIIOBOW MPSAMOM IIOJIMHOXKECTBO
YHCIIOBOTO MHOXECTBA, 3a/laHHOE MMPOCTEHIIINMHU YCIOBUSIMU;
- pacrno3HaBaTh JIOKHbIE YTBEPKICHHUS, OIINOKU B
paccyXAeHUSX, B TOM YHCJIE C UCIIOJIb30BaHUEM

- Onepupoeamuv’ noHAMUAMIU: KOHEUHOE MHOICECMEO0,
NeMEHM MHOACECTBA, NOOMHONCECHBO, NepeceyeHue U
00beOUHEHUEe MHONCECME, YUCTO08bLE MHONCECMEA HA
KOOPOUHAMHOU NPSIMOU, OMPE30K, UHMEPBAL, NOJLYUHMEPBA,
APOMENCYMOK C 8bIKOIOMOTU MOYKOU, cpaduieckoe
npeocmasieHue MHONCeCMs Ha KOOPOUHAMHOU NIOCKOCMU;
- onepuposams NOHAMUAMU. YMeepicoeHe,
ompuyanue ymeepiucoeHus, UCHUHHbIE U TONHCHbLE
VMBEPIHCOCHUs!, NPUUUHA, CIe0Cmaue, YACHBIU CIyYall
00we20 ymeepaicoenusl, KOHmpnpumep;

- nposepsimb NPUHAOIEHCHOCTb INEeMEHMA
MHOJCECmBY;

- Haxooums nepecedenue U 00beOUHeHUe MHOMCECMS, 8
MOM Yucie NPedCmasieHHbIX 2pauuecKy Ha YUCI080l
NPSMOUL U HA KOOPOUHAMHOU NJIOCKOCIU,

! 351ech u nanee: pacmo3HaBaTh KOHKPETHBIE IPUMEPHI OOIIMX MOHATHH 10 XapAKTEPHLIM IPU3HAKAM, BBIMOJIHATE JEUCTBUS B COOTBETCTBHM C OTPEAETICHUEM M MIPOCTENIINME
CBOMCTBaMH NMOHATUH, KOHKPETU3UPOBATH IPUMEPAMHU OOIINE TOHSTHUS.
2 351ech U jasee; 3HaTh ONPE/IEJIEHHUE OHATHS, YMETh MOSCHATE €r0 CMBICII, YMETh HCTIONb30BATh MOHATHE M €M0 CBOMCTBA NPH MPOBEIEHHH PAacCy KIEHUM, PELIEHHH 3a/1a4.

13




KOHTPIPUMEPOB.

B noeceonesnoit yscuznu u npu uzyueHuu opy2ux
npeomemos:

- HCII0JIb30BaTh YHCIOBbIE MHOKECTBA HA
KOOPJMHATHOM IIPSIMOM Il ONIMCAHUS PEAbHBIX IIPOLIECCOB
U SIBJICHHIL,

- MIPOBOAUTD JIOTUYECKUE PACCYKACHUS B CUTYaLUIX
MMOBCETHEBHOW KU3HU.

— npPoBOOUMb 0OKA3AMENbHBLE PACCYHCOCHUSL OIS
000CHOBANUS UCMUHHOCIU YINBEPIHCOEHUI.

B noeceonesnoi scusnu u npu uzyueHuu opyux
npeomemos:

- UCNOIb308AMb YUCTO8blE MHONICECEA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NIOCKOCIU OJis
ONUCAHUSA PEabHbIX NPOYECCO8 U AGNIEHUI,

— npoBOOUMb 00KA3AMENbHbLE PACCYIHCOCHUSL 8
CUMYaYUAX NOBCEOHEBHOU JHCUZHU, NPU PeuleHUU 3a0a U3
opyaux npeomemos

2. Yuciaau
BbIPa:KEeHU S

— OnepupoBath Ha 6a30BOM ypOBHE TIOHATUSMU: [IET0€
YHCJI0, ISTUMOCTh YHCET, OOBIKHOBCHHASI APOOK, ECATHUYHAS
Ipo0Ob, pallioHaIBLHOE YHCITO, MPUOIIKEHHOE 3HAUCHUE
9HCIIa, YaCTh, IOJI, OTHOIICHKE, TIPOIICHT, TIOBBIIIICHHUE U
MOHMKCHUE HA 3aJJaHHOE YHUCIIO MPOIIEHTOB, MAcCIITao;

- OTepupoBaTh Ha 0230BOM YPOBHE MOHATHIMHU:
Jorapudm Yuciia, TPUrOHOMETPHYECKAsi OKPYKHOCTb,
rpajlyCHas Mepa yriia, BeIM4rHa yIiia, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPHUECKON OKPYKHOCTH, CHHYC, KOCUHYC,
TaHTE€HC M KOTAHT'€HC YTJIOB, UMEIOIINX POU3BOJIIBHYIO
BEJIMYHHY;

- BBITIONTHATH apU(PMETHICCKUE TSHCTBUS C IEIBIMH U
paroHaIbHBIMU YHCIIAMU;

- BBITIOJTHATH HECIIOKHBIC MMPEOOPA30BAHMSI YUCIIOBBIX
BBIPKCHUH, COIEPKAINX CTEIICHU YHCEN, TUO0 KOPHU U3
qucel, JIN0o JorapudMbl duce;

- CpPaBHHMBATh PAIlMOHATILHBIC YHCIIA MEXKTYy COOOM;

- OLICHUBATh U CPABHUBATH C PAITMOHATBHBIMU YHCITIAMU
3HAYCHUS 1ICIBIX CTETICHEH YnCell, KOpHEeH HATypaTbHON

- C80600H0 onepuposams NOHAMUAMU. YeJloe YUCTIO,
oenumocms uucei, 00bIKHOBEHHASI OPOOb, OecaAmuyHas
0pobb, payUOHAIbHOE YUCTO, NPUDTIUNCEHHOE 3HAUEHUE
yucaa, 4acmo, 00Jisl, OMHOULeHUe, NPOYEHN, NOBbIULEHUE U
HOHUMCEeHUe HA 3A0aHHOe YUCIO NPOYEHMO8, MACUmao,

— npUBOOUMb NPUMEPHL YUCEN C 3A0AHHBIMU
ceoUCmeamu OeUMOCMU,

— onepuposams NOHAMUAMU. 102apudm uuca,
MPUSOHOMEMPUUECKASL OKPYICHOCMb, PAOUAHHAS U
2padycHas mepa yend, 6eIutuHa yend, 3a0aHH020 Mo4Kol Ha
MPUSOHOMEMPUYECKOU OKPYICHOCTU, CUHYC, KOCUH)C,
MAH2EHC U KOMAH2EHC Y2108, UMEIUUX NPOU3BOTbHYIO
BEIUYUHY, YUCIA e U T,

— 8bINOIHAMb apughmemuyeckue 0eticmeus, coiemas
VCMHble U NUCbMEHHble NPUeMbl, NPUMEHSISL NPU
HeoOX00UMOCmU 8bIYUCTUMEIbHBLE YCIMPOUCMEA,

— HAxXo0ums 3Ha4enust KOPHs HAMmypaibHOU CmeneHu,
cmenenu ¢ payuoHAIbHbIM NOKa3amenem, loeapugma,
UCNONL3YS NPU HEOOXOOUMOCMU BbIYUCTUMETbHBLE
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CTETICHH U3 YUCE, JJOTapru(hMOB YHCET B MPOCTHIX CIyUasx;
— M300pakaTh TOYKAMH HA YUCIIOBOU MPSMOM LIEbIe U
palMoHaNIbHbIEC YUCIIA;

~ M300pakaTh TOYKAMU Ha YUCIOBOM MPSAMOIL 11eTIbie
CTEIEHU YUCEJ, KOPHU HATypaJbHOM CTENIEHU U3 YUCE,
norapu@Mbl 4MCeN B MPOCTHIX CIyYasx;

~ BBITIOJTHATH HECTIOKHBIE TPE0OPa30BAHUS LIEBIX U
JIPOOHO-PALMOHAIBHBIX OYKBEHHBIX BBIPAKEHUH;

- BBIPaXXaTh B IPOCTEUIINX CIy4asiX U3 PaBEHCTBA OJIHY
MIEPEMEHHYIO0 Yepe3 APYTHE;

- BBIYUCIIAITH B IPOCTBIX CIy4YasiX 3HAUEHMS YACIOBBIX U
OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISISI HEOOXOAMMBIE
MOJICTAHOBKH U NMpeoOpa3oBaHus;

- n300pakaTh CXEMAaTHUECKH YToJl, BETUYMHA KOTOPOTO
BBIpKEHA B Tpagycax;

- OIICHUBATH 3HAKW CUHYCA, KOCUHYCAa, TAHT'€HCA,
KOTaHI'€HCA KOHKPETHBIX YIJIOB.

B noeceonesnoit ycuznu u npu uzyueHuu opyux yueoOHvix
npeomemos:

- BBITIOJTHSITH BBIUUCIICHUS TIPU PEIICHUH 3a7a4
MPaKTUYECKOT0 XapaKTepa;

- BBITIOJIHATH MPAKTUYECKUE PACUETHI C
HCTIOJIb30BaHUEM TIPU HEOOXOJUMOCTH CIIPABOYHBIX
MaTepHUaIoB U BHIYUCIUTEIBHBIX YCTPOMCTB;

- COOTHOCHUTH PEalIbHbIE BETUYUHBI, XapaAKTEPUCTUKU
00BEKTOB OKPYKAIOIIET0 MUPA ¢ UX KOHKPETHBIMU
YUCJIOBBIMU 3HAUCHUSIMU;

- WCIOJIb30BaTh METO/IbI OKPYTJICHUS, TPUOIIKEHUS U
MPUKUJIKHU TIPU PELICHUH MPAKTUYECKUX 3a/]1a4 [TOBCETHEBHOM

ycmpoucmaea;

- NOIb308AMbCS OYEHKOU U NPUKUOKOU NPU
NPAKMUYECKUX paciemax,

— npPoBOOUMb NO U3BECMHBIM POPMYIaM U NPABUNAM
npeoodpazosanusi OYK8EHHbIX 8bIPAN’CEHULL, BKAIOUAIOUIUX
cmenenu, KOpHU, 102apuhmvl U MpUOHOMempuiecKue
@dyHryuu;

— HAxXo0ums 3HA4eHUsl YUCI08bIX U OYKBEHHBIX
8bIPAdCEHUL, OCYUeCmaiss HeobX00uMble NOOCMAHOBKU U
npeobpazoeanus,

— u30bpadcams cxemamuyecku y2oJ, GeIuduUnHa
KOMOPO20 8bIPAdCEHA 8 2pAdyCax Uil paouanax,

- UCNOIL306aMb NPU peuieHUU 3a0ad madIuyHble
3HAYEHUs MPULOHOMEMPULECKUX DYHKYULL Y208,

- 8bINOIHAMb NEPEBO0 GeNUYUNBL V2ld U3 PAOUAHHOU
Mepbl 8 2padyCHYIO U 0OPAMHO.

B noeceonesnoit yscuznu u npu uzyuenuu opyux yueoHvix
npeomemos:

- 8bINOHAMb OCUCMBUSL C YUCTIO8bIMU OAHHBIMU NPU
peuenuu 3a0a4 npaKmuyecKo2o xapakmepa u 3a0a4 u3
PA3IUYHBIX 0bacmell 3HAHUL, UCNONb3YS NPU
HeobXo00UMOCmu CNpagoutble Mamepuaivl u
8bIYUCTUMENbHbIE YCMPOLICEa,

— OYeHUus8amv, CPABHUBAMb U UCNOIb308AMb NPU
peutenuy NPaKmu4ecKux 3a0a4 4uciosble 3HayeHUs peaibHbIX
8e/IUYUH, KOHKDEMHble YUCTI08ble XAPAKMEePUCUKU
00bEKMO8 OKPYHCAOU)e20 MUpa.
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JKH3HHU.

3. YpaBHeHus u
HepaBeHCTBa

- Pewrats nuHENHbIE YpaBHEHUs U HEPABCHCTBA,
KBaJIpaTHBIC YPaBHEHUS;

- pemiate gorapudmMuyeckue ypaBHeHus suaa log o (bx
+ ¢) = d u mpocreiilue HepaBeHCTBa Buaa log « x <d;

- pelIaTh MoKa3aTelbHbIE yPaBHEHHMs, BUaa a ™+ ¢=d
(rme d MOXXKHO MPE/ICTaBUTh B BUJE CTETICHU C OCHOBAHHUEM )
U IpocTeiiine HepaBeHcTBa Buaa a* < d  (rae d MOKHO
MPEJICTAaBUTh B BUJIE CTEIICHU C OCHOBAHUEM Q);.

- MIPUBOJIUTH HECKOJILKO IPUMEPOB KOpHEH
MPOCTEHIIEro TPUTOHOMETPUYECKOTO YPaBHEHHS BUIA:
sinx=a, cosx=a, tgx=a, ctgx=a, T1Ie a — TAONMYHOE 3HAUCHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUUYECKON PYHKIIHUH.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux
npeomemos:

- COCTaBIISITh M PEIIaTh YPaBHEHUS U CHCTEMBI
YpaBHEHUI TIPH PEIICHUN HECIOKHBIX MMPAKTUICCKUX 33]1a4.

- Pewamv payuonanvnvie, nokazamenvHuie u
Jl02apugmuieckue ypagrHenus u HepageHcmea, npocmeniuiue
UppayUOHaIbHbIE U MPULOHOMEMPULECKUE YDAGHEHUS,
HepaseHcmea U ux CUCmembl,;

- UCNONb306aMb MEMOObl PEULeHUs. YPAGHEeHUIL:
npuseodenue K 6udy «npousseoeHue pagHo HyI0» Ul
«4acmuoe pasHo HY0Y», 3AMEHA NePEMEHHBIX,

- UCNOIb308aMb MEMOO UHMEPEANO08 OJlsl PeuleHUs
HepaseHcme;

- UCNONIb308aMb 2PAPUUECKULl MeMOO 015
NPUOTUINICEHHO20 peuleHUsl YPAGHEH UL U HePABEHCME,

- uzobpasicamsv Ha MPULOHOMEMPULECKOU
OKPYIHCHOCIMU MHOMHCECTNEO PEUeHUN NPOCMEUUUX
MPUSOHOMEMPUUECKUX YPAGHEH UL U HEPABEHCMNE,

— 8bINOIHAMb OMOOP KOPHEU YPASHEeHUl U peuleHull
HepaseHcme 8 COOMeemcmeuU ¢ OONOIHUMETbHbIMU
VCIOBUAMU U OZPAHULEHUAMU.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux yueoHvlx
npeomemos:

- COCMaesIAms U peuams ypasHeHus, CUCHEeMbl
VpasHeHull U HepaBeHCmead Npu peueHuU 3a0ay Opyaux
YUEOHBIX NPeomMemos;

- UCNONb3068AMb YPAGHEHUS U HEPABEHCMEA OISl
HOCMPOeHUs U UCCIe008aHUSA NPOCMEUULUX
MamemMamuyecKux mooenell peaibHblX CUmyayuti uiu
NPUKTIAOHBIX 3A0aY,

- yMemb UHMepnpemuposamy NOLyYeHHbLIL NpU
pewieHuU YpagHe s, HepaseHCmea U CUCeMmbl
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pe3yibmam, OYeHUu8ams e2o npasoonoododue  KoHmeKcme
3A0AHHOU PeaibHOl CUMYayuu uiu NPUKIAOHOU 3A0au.

4. OyHKUMHU

- OmnepupoBatb Ha 0a30BOM YPOBHE HOHSATHIMH:
3aBUCUMOCTh BEJIUYMH, (PYHKIUS, apTyMEHT U 3HaYCHHE
¢byHKIMH, 06J1aCTh ONPENIENCHUs 1 MHOKECTBO 3HAUCHU I
¢byHKIMH, rpaduK 3aBUCUMOCTH, TpaduK QYHKINHU, HYJINA
(GyHKINH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pACTAHUE HA
YHCIOBOM NPOMEXKYTKE, yObIBAaHHE HA YUCIOBOM
IPOMEKYTKe, HauOOJIbIlIee U HAaUMEHbIIIEe 3HaYEHUE
(GYHKIIMU HA YMCIIOBOM NIPOMEXKYTKE, IEPUOANYECKAs
GbyHKUUSA, TEPHOS;

- OIepUpoBaTh Ha OA30BOM YPOBHE NMOHATUAMU: IpsMast
1 00paTHas IPONOPLHUOHAIBHOCTh JIMHEWHAs, KBaJlpaTUIHas,
JorapupmMuyUecKas 1 rnokasareiabHast QyHKIHIH,
TPUTOHOMETpUUYECKUE (PYHKIUH;

- pacro3HaBaTh rpauKu 3JIEMEHTApPHBIX (QYHKLHUI:
psIMOM U OOPATHOI MPOMOPIHOHATBHOCTH, TUHEIHOH,
KBaJIpaTHYHOM, JorapuMuuecKoi 1 nmoka3areabHOM
(GYHKUMH, TPUTOHOMETPHUECKUX (DYHKITHIA;

- COOTHOCHUTB T'pa(MKH 371€MEHTAPHBIX (DYHKITHIA:
psIMON U OOPATHOI MPOMOPIHMOHATBHOCTH, TUHEHHOH,
KBaJIpaTHYHOM, JorapuMUuecKoi 1 moka3aTeabHOM
(byHKUMH, TPUTOHOMETPHUYECKUX (PYHKIMNA ¢ popMynamu,
KOTOPBIMH OHH 33JJaHbI;

- HaXOJUTh 10 rpaduKy NpUOTMKEHHO 3HAUCHUS
(YHKIMHU B 33/1aHHBIX TOYKAX;

- OTIpeAeNATh Mo rpaduKy CBOMCTBA PYHKIMH (HYIIH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH
MOHOTOHHOCTH, HaOOJIbIIINE U HAUMEHbIIINE 3HAYCHUS U

- Onepuposamv NOHAMUAMIU: 3A6UCUMOCTND BETUYUH,
@dyHKYUSA, apeyMeHm u 3HaveHue QYHKYuu, oo1acmo
onpeoenerusi U MHOMCeCME0 3HAYe Ul YYHKYUU, epagpux
3asucumocmu, epagpux yHKkyuu, Hyau GyHKyuu,
NPOMENCYMKU 3HAKONOCMOSHCMBA, 803PACMAHUe HA
YUCTIO80M NPOMEIICYMKe, YObl8AHUE HA YUCTOBOM
npomedcymke, HaubovbuLee U HauMeHbuee 3HaueHue
@YHKYUU HA YUCTOBOM NPOMEIICYMKE, NePUOOUYECKas]
@dyHKYUSA, Nepuood, YemHas U HeuemHdasl PYHKYUU,

- onepuposams NOHAMUIAMU: NPAMAsL U 0OPaAmHas
NPONOPYUOHATLHOCb, TUHEUHAs, K8AOPAMUYHAS,
Jloeapupmuueckas u nokazamenbHas QYHKYuu,
mpuzoHomempuieckue yHKyuu,

- onpeodenamy 3HaueHue QYHKYuUU no 3HA4eHuio
apeymeHma npu paziuyHblx Cnocooax 3a0anus YyHKyuu,

- Ccmpoums 2paguKy U3y4eHHbIX QYHKYULL,

- onucvIBamb N0 SPAUKy U 8 NPOCMEUUUX CIYUAAX NO
Gopmyne nosedenue u ceoucmea QyHKYul, HaxXoOUmMsb No
epaghuxy ynxkyuu Haubonvuue u HaUMeHbUUe 3HAYEHUL,

- CmMpoums 3CKU3 epaghuxa QyHKyuu,
Y008iemeopstoueli NPUSEOEHHOMY HaAOOPY YCI08UllL
(npomedcymxu 803pacmanus/yovieanus, 3Haverue QyHKyuu 6
3a0aHHOU MOYKe, MOYKU IKCIMPEMYMOS, ACUMNIMOMbI, HYIU
@yHrkyuu u m.o.);

- pewams YpagHeHust, npocmeliuue CUcmeMmbl
VPasHeHUll, UCNOIb3YSA CEOUCMBA PYHKYUL U UX 2PAPUKOS.
B noeceonesnoit scusnu u npu uzyueHuu Opyux yueoHvIx
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T.IL);

- CTPOUTH 3CKM3 rpaduka QyHKINHU, YAOBICTBOPSIONICH
NPUBEJCHHOMY Ha0Opy yCIOBUH (IIPOMEXKYTKH BO3PACTAHUS
/ yObIBaHUs, 3HaUeHHE (DYHKIIMU B 33JaHHON TOUYKE, TOUKU
AKCTPEMYMOB H T.11.).

B noeceonesnoit scuznu u npu uzyueHuu opy2ux
npeomemos:

- OTIPENIeNATh IO TpadrKaM CBOIMCTBA peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEN (HanOoJbIINe U HAUMEHbIIINE
3HAa4YEHUs, IPOMEKYTKHU BO3pACTaHUS U YOBbIBaHNUS,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

- HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOM ITPaKTUYECKON CUTYyalUH.

npeomemos:

— onpeodensams no 2paguram u UCnoIb308ams 0Jis
peuieHuss NPUKIAOHbIX 3a0ay C80UCMBA PedbHbIX NPOYECCO8
u 3a8ucumocmeti (HaubOILUIUE U HAUMEHbUIUE 3HAYCHUS,
APOMENCYMKU 803DACMAHUS U YObI8AHUSL DYHKYUU,
APOMENCYMKU 3HAKONOCMOAHCEA, ACUMNIMOMbL, NEPUOO U
m.n.);

- UHMEPNPemupo8ams C80UCMBA 8 KOHMeKCme
KOHKPEeMHOU NPAKMU4eCcKoU CUmyayuu,

- onpedenams no epagukam npocmeriviue
XapakxmepucmuKku nepuoouyecKux npoyeccos 8 6UoI02ulU,
9KOHOMUKE, MY3blKe, PAOUOCEA3U U Op. (AMNAUMYOd, HEPUOO
um.n.)

5. DJIeMEeHThI
MaTEeMAaTHYECKOIr0
aHAJIN3a

- OmnepupoBatb Ha 0a30BOM YPOBHE HOHSATHIMH:
Npou3BOIHAS (PYHKIMHU B TOUKE, KacaTelbHas K TpapuKy
(byHKUMHU, TPOU3BOAHAS QYHKIINH;

- OTIpeNIeNATh 3HaYeHUE MPOU3BOAHON (PyHKIIUH B
TOYKE TI0 N300PAKEHHIO KacaTeIbHOU K TpaduKy,
IIPOBEACHHOU B OTOM TOUKE;

- pelaTh HECIOXKHbBIE 3a7ja4l HAa IIPUMEHEHUE CBSI3U
MEX1y IPOMEKYTKaMU MOHOTOHHOCTH U TOYKaMHU
AKCTpeMyMa (YHKIIUH, C OJTHOU CTOPOHBI, U IPOMEKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMHM ITPOU3BOIHON 3TOM (pyHKITNH —
C IpYromu.

B noeceonesnoit yscuznu u npu uzyueHuu opyux
npeomemos:

- M0JIb3YACh IpadvKaMH, CpaBHUBATh CKOPOCTHU
BO3pacTaHus (pOCTa, MOBBILLIEHUS, YBETUUYECHUS U T.I1.) WU
CKOpOCTH YObIBaHUs (I1a/ICHUS], CHU)KEHUS], yMEHBIICHUS U

- Onepuposams nousmuamu.: npou3800HAsE PYHKYUU 8
mouke, KacamenbHas K epa@uxy GyHKyuu, npousooHasl
dynkyuu;

- 8LIYUCTIAMb NPOUZBOOHYIO OOHOYNICHA, MHO2OUIEHA,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYUIL,

- BbIUUCTIAMD NPOU3BOOHBIE INEMEHMAPHBIX QYHKYUL U
UX KOMOUHAYUTL, UCNONB3YA CNPABOYHbIE MANEPUATbL,

— uccnedos8ams 6 NPOCMeUWUX CLyyasx QyHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb HAUOOIbUIUE U HAUMEHbLULUE
3HAYeHUs YYHKYUll, Cmpoums epaguxku MHO204UIEeHO8 U
APOCMeuuux payuoHaIbHblX QYHKYUL ¢ UCNONIb30BAHUEM
annapama mMamemamuyecKo2o aHaiusd.

B noeceonesnoit yscusnu u npu uzyueHuu opy2ux yueoHvix
npeomemoes:

- pewams NPUKIAoHbie 3a0ayu u3 OuoIocul, Qu3UKU,
XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8, C8A3ZAHHbLE C
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T.Il.) BEIMYMH B PEAJIbHBIX IIpOLECCaX;

- COOTHOCHTH Tpa(yKi peabHbIX MIPOLECCOB U
3aBHCHMOCTEH € UX ONUCAHUSIMH, BKIFOYAIOIIUMU
XapaKTepUCTUKH CKOPOCTU U3MEHEHUs (OBICTPBIH poCT,
IUIABHOE OHWKEHUE U T.I1.);

- UCIOJIB30BATh TPa(UKH peaTbHBIX MPOLIECCOB IS
pELIEHNs] HECJIOKHBIX NTPUKJIAIHBIX 33]1a4, B TOM YHUCJIE
orpenesis o rpauKy CKOpOCTh X0Ja Mporecca.

UCCNe008aHUEM XAPAKMEPUCUK PEalbHbIX NPOYECCOos,
HAX024COeHUeM HaubOAbUUX U HAUMEHbUUX 3HAYEHU,
CKOpOCMU U YCKOPEHUsl U M. 1.,

- UHMepnpemuposams nNOJyYeHHble Pe3)Ibmanol.

6. CraTucruka u
Teopust
BEpPOSATHOCTeEI,
JIOTHKA
KOMOMHATOpHKA

- OnepupoBath Ha 6a30BOM YpOBHE OCHOBHBIMH
onucaTeIbHbIMU XapaKTePUCTUKaMH YUCIOBOT0O Habopa:
cpenHee apudmeTHIecKoe, MeIMaHa, HauOoJIbIIee 1
HauMEHbIIIee 3HAYCHMUS;

- oTrepupoBaTh Ha 0230BOM YPOBHE MOHITHIMHU:
4acTOTa U BEPOSITHOCTh COOBITHS, CIIy4ailHbII BBIOOP, OMBITHI
C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU;

- BBIUYHCIISITH BEPOSATHOCTU COOBITHI HA OCHOBE
MOJICYETa YUCIIa UCXOOB.

B noeceoneenoit ycuznu u npu uzyueHuu opy2ux
npeomemos:

- OLICHHMBATh U CPABHUBATH B MPOCTHIX CIyYasiX
BEPOSITHOCTH COOBITHI B peabHOM KU3HU;

- YUTaTh, COTMIOCTABISTh, CPABHUBATD,
MHTEPIIPETUPOBATH B MMPOCTHIX CIyYasX peasibHble JaHHbIE,
MIpEACTAaBICHHBIC B BUJIE TaOIUII, TUarpamMm, TpaduKoB.

- Hmemv npedcmasnenue o OUCKpemuvix u
HeNnpepuLeHbIX CIYYAUHBIX BEIUYUHAX, UX PACNPEOENEeHUSX, O
He3a8UCUMOCMU CTYYAUHBIX GEIUYUH,

- umems npedcmasienue 0 MamemamuiecKom
0AHCUOAHUU U OUCHEPCUU CTYYAUHBIX BETUUUH,

— umMemyv npedcmasierue 0 HOpMAaIbHOM
pacnpeoeneHul u NPUMepax HOPMAIbHO PACNpPeOeleHHbIX
CYYAUHBIX GETUYUH,

— NOHUMAMb CYMb 3aKOHA DONbUIUX YUCeT U
8b100POYH020 MemMOOa U3MePEeHUs. BEPOSIMHOCMEl;

- umems npedcmasienue 00 YCl08HOU 8ePOAMHOCIIU U
0 NOJIHOU 8EPOSIMHOCMU, NPUMEHAMb UX 8 PeUeHUl 3a0al,
- umMemv npedcmasieHue 0 8AN*CHLIX YACHBIX BUOAX
pacnpeoeneHull U NPUMEHAMb UX 8 peuleHUU 3a0a4;

- umemyv npedcmasienue 0 KOppeusyuu Cay4aiHbix
8EeUYUH, O TUHEUHOL pecpeccull.

B noeceonesnoit ycuznu u npu uzyueHuu opy2ux
npeomemoes:

- BLIYUCTAMb UU OYEHUBAND 8EPOSAMHOCINU COObIMULL 8
PeanbHOU HCUZHU,

— 8b1OUPaAMb NOOX00AUUE MEMOObL NPEOCMABIEHUS U
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00pabomxu OaAHHbIX,

- YMenb pewams HeCI0HCHbIE 3a0aAYU HA NPUMEHEHUe
3aKOHA OOBULUX YUCEN 8 COYUOTLO2UU, CMPAXOBAHUL,
30pagooxpanenuu, obecneyenuu Oe30nacHOCmuU HaAceleHUs. 6
YPE3BLIYATIHBIX CUMYAYUSIX.

7. TekcTOBEIE
3agadm

- Permrates Hec10:KHBIE TEKCTOBBIC 3aa4u pa3HbIX
THUIIOB;

- AHAJIM3UPOBATL YCJIOBUC 3aaa4U, IIPpU HGOGXOIII/IMOCTI/I
CTPOUTH JIA €€ PCIICHUA MAaTCMAaTUICCKYIO MOJICIIb,

- MOHUMATh U UCIIOJIb30BaTh JUIsSl PEILICHHSI 3a]1a41
UH(POPMAIINIO, TIPEICTABICHHYIO B BUJIC TEKCTOBOM U
CUMBOJIBHOH 3aIMCH, CXeM, TaOJIHII, TUarpamMmm, TpaguKoB,
PHUCYHKOB;

- JICMCTBOBATD IO AITOPUTMY, COJIEPKAIEMYCS B
YCIIOBHH 33]Ia4H;

- WCTIOJIB30BATh JIOTHYECKHUE PACCYKACHUS TIPU
peIICHUH 3a/1auu;

- paboTath ¢ U30BITOYHBIMU YCIIOBUSIMH, BEIOMpAs U3
Bcell mH(MOpMAIH, JaHHBIC, HEOOXOMMBIE JUTS PEIICHHS
3aJ1auu;

- OCYIIECTBIISITH HECIIOKHBIN Mepedop BO3ZMOKHBIX
peleHmid, BEIOMpast W3 HUX ONTHMAIBHOE 110 KPUTEPUSIM,
c(hOpPMYJIHPOBAHHBIM B YCJIOBUH;

- aHAJINM3UPOBATh U HHTEPIPETUPOBATH ITOIIyYCHHBIE
pEeICHUS B KOHTCKCTE YCJIOBHA 3a4a4u, BI)I6I/IpaTB peuicHus,
HE MPOTUBOPEYAIINE KOHTEKCTY;

- pemIaTh 3aa4 Ha pacyeT CTOMMOCTH TIOKYIIOK,
YCITyT, TOE3/I0K U T.I1.;

- penIaTh HEeCIOXKHBIE 3a7a9d, CBI3aHHBIC C JOJICBBIM

- Pewamv 3a0auu pazuvix munos, 6 mom yucie 3a0a4u
NOBbIULEHHOU MPYOHOCMUL;

— 8b10UPaAMb ONMUMATILHBILL MEMOO peuleHus 3a0adu,
paccmampueast paziuyHvle Memoobl,

- CMpoOUms MoOelb peulenuss 3a0a4u, nPoeooUMs
doKazamesibHvle PaACCyHCOCHUS;

- pewams 3a0ayu, mpedyouue nepedopa 6apuarmos,
npoGepKU YC06Ull, 8b1OOPA ONMUMATLHOZ0 Pe3yIbmama,

- AHAUBUPOBAMD U UHMEPNPEMUPOBAb Pe3YTbIManbl
6 KOHmMeKCme yCl08Usl 3a0adi, 8bl10UPams peuleHus, He
npomugopedawjue KOHMeKCmy;,

— nepesooums npu peteHul 3a0asu UHGOPMayuIo u3
00HOIL hopmbl 8 OpY2yI0, UCHONBL3YS NPU HE0OX0OUMOCTU
cxemvl, maoauysl, epapuxu, Ouazpammol;

B noeceonesnoit ycuznu u npu uzyueHuu opyux
npeomemoes:

— pewams npakmuyeckue 3a0ayu U 3a0aiu U3 Opyeux
npeomemos.
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y4acTHeM BO BIAJCHUH (PUPMOMA, IPEAIPUITHEM,
HEJIBUYKUMOCTHIO;

- pelIaTh 3a1a4u Ha POCThIC MIPOIEHTHI (CHCTEMBI
CKHJIOK, KOMHCCHH) U Ha BBIYUCIICHUE CIIOKHBIX ITPOLIEHTOB B
Pa3IMYHBIX CXEMaxX BKJIAJ0B, KPEAUTOB U UIIOTEK;

- pemaTh MpakTHUECKHe 3a1a4u, TpeOyIomme
MCIIOJIb30BaHUS OTPUIIATEIIbHBIX YHUCEI: HA ONpPEeIeICHUE
TEMIIepaTypbl, Ha ONPEEICHUE MOJ0KEHHS Ha BPEMEHHOM
OCH (10 HAIIeH SPBI U MOCJIE), HAa JIBUKEHUE JEHEKHBIX
cpencTB (TIPUX0J/pacxo), Ha ompeelieHue
TJTyOUHBI/BBICOTHI | T.I1.;

- WCIIOJIb30BaTh TIOHATHE MACIITada JIyIsl HaX 0K ICHUS
pacCTOSTHUM W JUIMH Ha KapTax, MJIaHaX MECTHOCTH, IUIaHaX
MMOMENICHUH, BRIKPOUKaX, MPU paboTe HAa KOMITBIOTEPE U T.II.
B noeceoneenoit ycuznu u npu uzyueHuu opy2ux
npeomemoas:

- pelaTh HeCIOKHbIE MPAKTUYECKUE 3aJauH,
BO3HHUKAIOIIINE B CUTYaLIUAX MTOBCETHEBHOM KU3HU.

8. I'eomeTpus

- OmnepupoBatb Ha 0a30BOM ypOBHE NOHATHAMM: TOUKA,
npsMasi, INIOCKOCTh B IPOCTPAHCTBE, MAPaJIEIbHOCTD U
NEPIEHANKYJISAPHOCTb MPSIMBIX U IJIOCKOCTEH;

- pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB
(mpu3ma, mupaMua, MPSMOYTOJIEHBIN TTapalyIeNIe IS,
Ky0);

- n300pakaTh U3y4aeMbie QUTYpPBI OT PYKH U C
IPUMEHEHHEM TPOCTHIX YE€PTEKHBIX HHCTPYMEHTOB;

- nenath (BBIHOCHBIE) MNIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y,

- U3BJIEKATh HH(OPMAIIHIO O IPOCTPAHCTBEHHBIX

- Onepuposams nousmMuaAMuU: MOYKA, NPAMAs,
NIOCKOCMb 8 NPOCMPAHCMEe, NAPALIeTbHOCHb U
NepReHOUKYIAPHOCTIb NPAMBIX U NIOCKOCME,

- npuMensmb OJisl peuweHus: 3a0ad 2eomMempudecKue
Gaxmol, eciu ycno6us npumeHeHust 3a0anbl 8 ABHOU opme;
- pewams 3a0ayu Ha HAxX0HCOeHUe 2e0MempuiecKux
8eUYUH NO 00PA3YAM UTU ATICOPUMMAM;

- denamu (8bIHOCHbIE) NIOCKUE YEPMEINHCU U3 PUCYHKOB
00veMHbIX puzyp, 8 MOM YUCIe pUco8ams U0 c8epxy, cOOKY,
CMpoums ceuenus MHO202PAHHUKOG,

- U361eKamyv, UHMEPNPEMupo8ams u npeoopazo8viéans
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reoMeTpHUecKuX (PUrypax, MpeaCcTaBICHHYIO Ha YepTekKax U
pPHCYHKaX;

- npUMeHATH Teopemy Iludaropa npu BeIYKCICHUT
3JIEMEHTOB CTEPEOMETPUUECKUX (uryp;

- HAXOJUTh OOBEMBI U IUIOLIA/IU TTOBEPXHOCTEH
IPOCTEUIINX MHOTOTPAHHUKOB ¢ IPUMEHEHUEM (OpMYT;

- pacro3HaBaTb OCHOBHbIE BU/IbI T BpallleHHs! (KOHYC,
HUIMHID, chepa u map);

- HaXOJUTh 0OBEMBI U IUIOLIAIU TTOBEPXHOCTEH
HNPOCTENUIINX MHOTOTPAHHUKOB U TEJI BPALLEHUS C
npUMeHeHHEM (opMyI.

B noeceonesnoi sycuznu u npu uzyuenuu opy2ux
npeomemos:

- COOTHOCHUTB aOCTPAaKTHbIE TEOMETPUUECKUE MTOHATUS U
(bakThl C pealbHbIMU JKU3HEHHBIMU 00bEKTaMH U
CUTYalUsSMU;

- HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reoMeTpruecKuX (GUryp Ui peLieHns: TUIIOBBIX 3a/1a4
MPAaKTUYECKOTO COAEPIKaHUS;

- COOTHOCHTb IUIOIIAAN OBEPXHOCTEH Tel 0IMHAKOBOM
(GopMBI pa3IMUHOTO Pa3Mepa;

- COOTHOCHUTBH 00bEMBI COCYIOB OJIMHAKOBOM (POPMBI
Pa3IMYHOIO pa3Mepa;

- OLIEHHMBATh (HOPMY IPABUILHOTO MHOTOI'PaHHUKA
oCJIe CIUJIOB, CPE30B U T.I1. (OIPEAEISITh KOJTUYECTBO
BEpILNH, pedep U IrpaHell MOIyYEeHHBIX MHOTOIPaHHUKOB).

ungopmayuro 0 ceomempuyeckux guaypax, npeocmagieHHy0
Ha Yepmescax;

- NPUMeHAMb 2eoMempuyeckue Gaxmol 01 peuleHus
3a0au, 8 MOM Hucjie npeonoaazaryux HecCKOJIbLKO WUa2os
peweHust;

- ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U
na0CKOCcmell 8 NpOCMpancmee,

- Gopmynuposams ceolicmea u NPUHaKu gueyp;

- 00KA3bI8AMb 2e0MEMPUUECKUE YIMBEPHCOCHUSL,

- grnadems CMaHOapmHuol Kiaccupurayuetl
NPOCMPAHCMBEHHBIX (hucyp (NUpamuosl, npuUMbl,
napasnenenuneowvt),

— Haxoo0ums 06veMbl U NIOWAOU NOBEPXHOCMEl
2eoMempuiecKux mei ¢ npuMeHeHuem Gopmyi;

- BLIYUCTIAMb PACCMOAHUSA U Y2lIbl 8 NPOCMPAHCIEE.

B noeceonesnoit scusnu u npu uzyuenuu opyux
npeomemos:

- UCNONBL3068AMb CEOUCMEA 2eOMEMPUYECKUX Pueyp 014
peuwieHus 3a0ay npaKmu4ecko2o Xxapakmepa u 3a0ay u3
opyeux obnacmetl 3HAHUU.

9. BexTopbl
KOOP/ANHATHI B
MPOCTPAHCTBE

- OnepupoBath Ha 6a30BOM ypOBHE MOHATHEM
JACKAapTOBBI KOOPAWHATEI B IPOCTPAHCTBE;

- HaXOJUTb KOOPAWHATHEI BEPUINH KY6a n

- Onepuposams nousmuamu 0eKapmossbl KOOPOUHAMbl
8 NpOCMpancmee, 6eKmop, Mooyib 8eKmopd, paseHCcmao
8EKMOPO8, KOOPOUHAMbL 8EKIMOPA, Y2071 MeNCOY BEKMOPAMU,
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IIPSIMOYTOJIBHOTO ITapajuleiIeIUIIe1a

CKANSIPHOE NPouU3BedeHUe 6eKMopo8, KOLIUHeapHvle
BEKMOPbI;

- HAXo0ums paccmosiiue mexicoy 08yms moukami,
CYMMY 8eKMOPO8 U NPOU3Be0eHUe 6eKMOPA HA YUCILO, VO]l
MenHcOy 8eKMOPAMU, CKASIPHOE NPOU3gedeHue,
PACKIA0bIEANb BEKMOP NO O8YM HEKOJLIUHEAPHbIM
BEKMOPam;

- 3a0a8amuv NIOCKOCHb YPAGHEHUEM 8 OeKAPMOBOl
cucmeme KOOpoOuHam,

- pewams npocmetiuiue 3a0a4u 66e0eHUeM eKMOPHO2O
basuca

- OnuceIBaTh OTACJIbHBIC BBIAAOIMIUCCA PE3YyJIbTAThI,
MOJIYYCHHBIC B XOAC PA3BUTHUA MATCMATUKHN KAaK HAYKH,

- IIpeocmasname 6K1A0 8bIOAIOWUXCI MAMEMATNUKO 8

10. Heropus - 3HATh IPUMEPBI MATEMAaTUYECKUX OTKPBITHM U UX pazeumue MamemMamuKky U UHbIX HAYYHbIX 00aaACmell;
MaTeMaTHIR aBTOPOB B CBA3U C OTEYECTBEHHON U BCEMUPHOM UCTOPUEN; - NOHUMAMb POTb Mamemamuku 6 passumuu Poccuu.
- IIOHMMATh POJIb MAaTEMATUKH B pa3BuTUU Poccun.
- Hcnonvzoeams ocHogHble Memoobl 00Ka3amenscmad,
- [TpyuMeHsTs H3BECTHBIE METOIBI ITPU PELIEHHH npoB8OOUNMb 00KA3AMENbCIEO U 8bINOIHAMb ONPOBEPHCEHUE,
CTaHJAPTHBIX MATEMaTUYECKUX 3a/1a4; 1. NPUMEHSAMb OCHOBHbLE MEMOObL PEUUEHIUS]
- 3aMeuaTh U XapaKTepU30BaTh MaTEMaTHUECKUE MamemMamuyecKux 3a0ay;
11. Metoambt 3aKOHOMEPHOCTH B OKPY’KaOIIEH 1eHCTBUTEIbHOCTH; 2. Ha OCHOBe MAMEeMAaAMmu4ecKux 3aKOHOMePHOCmel 6
MaTeMaTHKHU npupooe xapakxmepuzoeams Kpacomy u cO6epuieHCmeo

- MIPUBOIUTH PUMEPBI MATEMAaTHUECKUX
3aKOHOMEPHOCTEH B IPUPOJIE, B TOM YHCIIE
XapaKTepU3YIOIUX KPacoTy U COBEPLICHCTBO OKPY>KAIOLIETO
MUpa ¥ IPOU3BEICHUN UCKYCCTBA.

OKpYdHcalouje2o Mupa u npousseoeHull UCKyccmed,

3. APUMEHAMb npocmetiuue NPoSPaAMMHble CPEOCMEA U
9NEeKMPOHHO-KOMMYHUKAYUOHHbIE CUCEMbL NPU PeuleHuy
Mamemamuyeckux 3a0au.
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Conepxanne Tem y4eOHOro nmpeamera «MartemaTtuka: ajaredpa u HavaJja
MaTeMaTHYeCKOr0 aHAJIU3a, TeOMeTPUsD)
AJIredopa v Ha4aJ1a MATEMATHYECKOTr0 AaHAJIN3A

IHoBTOpenme. Penienue 3aga4 ¢ MCIOJIB30BAaHUEM CBOMCTB YHMCEN U CHUCTEM
CUMCJIEHUS, JEIUMOCTH, JOJIEM M 4YacTeil, MPOLEHTOB, MoAyJiel uuceln. PeunieHue
3aJlad C HWCHOJIB30BAHUEM CBOMCTB CTENEHEM W  KOPHEHW, MHOTOWICHOB,
npeoOpa3oBaHWil MHOTOYJICHOB U JPOOHO-pAIlMOHAIBHBIX BbIpaKeHUU. PermieHue
3a/1a4 C HCIOJIb30BAHUEM T'PaJyCHOM Mephl yria. Moayip 4ucia U ero CBOWCTBA.
Pemenne 3amau Ha JBMKEHHWE W COBMECTHYIO pabOTy C TIOMOIIBIO JIMHEWHBIX H
KBaJ[PAaTHBIX YPAaBHEHUM M HUX CHCTEM. PemieHne 3agad C MOMOIIBK YHCIIOBBIX
HEPAaBEHCTB U CHCTEM HEPABEHCTB C OJHOW TIEPEMEHHOH, C NPUMEHEHHEM
U300pKEHUST YMCIOBBIX TMPOMEXKYTKOB. PeleHue 3amady ¢  HCMIOIb30BAHUEM
YUCIOBBIX (QYHKIMA ©u ux TrpadukoB. Hcmonb3oBaHue CBOWCTB u rpadUKOB
JMHEHHBIX U KBaJpaTUYHBIX (PYHKIUH, 0OpAaTHON MPOMOPIMOHATLHOCTH U (DYHKIIHH

y= Jx. ['paduueckoe perieHre ypaBHEHU U HEPABEHCTB.

Tpuronomerpuyeckasi OKPYXKHOCTb, paouanuas mepa yena. CuHYC,
KOCHHYC, TaHTEHC, KOMAH2eHC MIPOU3BOJIBHOTO yTia. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXIAECTBO M CJEACTBUA M3  HEro.  3HAYCHHS
TpuroHomeTpuueckux ¢Gynkumii s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (
0, %, %,gg pan). Dopmynvl ClOHCEHUS MPUSOHOMEMPUYECKUX DYHKYUL, DOpMYTIbL
npusederust, hopmynvl 080UHO20 APSYMeHmA.

Hynmun ¢yHknun, mnpoMe:KyTKHM 3HAKONMOCTOSIHCTBA, MOHOTOHHOCTD.
Haubonpimee u HamMeHbliee 3HadYeHHE (QyHKuum. Illepumoamdeckue ¢QyHKIUM.
YeTHOCTh U HEUETHOCTh (DyHKUMMI. CrodicHble (hynKyuu.

Tpuronomerpuyeckue PyHKUMH y = cosx,y =sinx, y = tgx . DYHKYUA y = ctgx .
CpoiictBa U rpapuku TPUTOHOMETPUYECKUX (PYHKIUN. APKKOCHHYC, ApKCHHYC,
apKTaHTeHC yucia. ApKkKomaHneeHc yucia.

pocreiimmne TPUTOHOMETPHYECKHE YPaBHEHUS. Pemenue
TPUTOHOMETPUUECKUX ypaBHEHUU. Obpammusle mpuecoromempuieckue QYHKYuU, ux
ceoticmea u epaguxu. Pewenue npocmeuiuiux mpuecoHoMempuyeckux HepageHcms.

CreneHs ¢ 1eliCTBUTEILHBIM MOKa3aTe/IeM, CBOCTBA CTENEHH.

IIpocreiimme noka3arejibHble YpaBHeHHs] U HepaBeHcTBa. [lokazaTenpHas
(GyHKUHS U ee CBOMCTBA U TpaduK.

Jlorapudm yuciaa, coiicrpa Jorapudma. Jlecatuunbiii morapudm. Hucuo e.
Hamypanvnoiti  nocapugm. TlpeoOpazoBanue norapuMUUECKUX BbIPAKESHUN.
Jlorapudmuyeckne ypaBHeHusi 1 HepaBeHcTBa. Jlorapudmudeckas QyHKIUS U €€
CBOWCTBA U TpaduK.
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Crenennassi ¢yHkuuss W ee cBoiicTBa W rpaduxk. HppaunoHanabHbie
ypaBHeHUsl. Memoo unmepeanog Onsi peuieHus HepaseHcms. IIpeobpazosanus
epaghukos yHxkyuli. cosue 800jb KOOPOUHAMHBIX OCell, PACMAMCEHUe U cocamue,
ompascenue OMmHOCUMENIbHO KOOpOUHamHulx ocel. I paguueckue memoowl peuieHus
ypaeHeHuti u Hepagencms. Peuwlenue ypagHeHuii u HeEPABEHCMS, COOEPAHCAUUX
nepemenHyo nood 3Hakom mooyaa. Cucmemvl NOKA3AMENbHBLX, N02APUDMULECKUX U
uppayuonaivHolx  ypasHenuu. Cucmemvl HOKA3AMENbHBIX, N102APUDMULECKUX
Hepasencms. Bzaumno obpamuvie pynxyuu. I paguxu 63aumno obpamuvix GyHKYuU.
Ypasnenus, cucmemul ypasnenuti ¢ napamempom.

IpousBognasi ¢pyukmum B TOouke. KacarenmbHas Kk rpaduky (QyHKIUH.
['eomeTpuueckuii W (QU3MYECKUA  CMBICH  Tpou3BojgHOW.  [IpousBogHBIC
aneMeHTapHbIX GyHKUMH. [lpasunra ougpepenyuposanus. Bmopas npouszsoonas, ee
eeomempuydeckuti u guzuueckuti cmoica. TloHsiTHE 0 HENIPEPHIBHBIX QYHKIUAX. Touku
sKCTpeMyMa (MakcuMyMma U MUHUMyMa). MccnenoBanue ayeMeHTapHbIX GyHKIUNA Ha
TOYKH DJKCTpEMyMa, HauOOJbIIee ¥ HAWMEHBIIEe 3HAYCHUE C IOMOIIBIO
npousBogHOU. [locmpoenue epagukos @GyHKyul ¢ NOMOWbIO NPOU3BOOHDBIX.
IIpumenenue npouzeo0Hol npu peureHuu 3a0au.

IlepBooOpa3unasi. [lepsoobpasuvie s1emenmapuvlx  yukyuu. Ilnowaos
Kpusonunetinou mpaneyuu. DPopmynra  Hviomona-Jleiionuya. OnpedenerHulii
unmezpan. Bwiuucnenue ninowadetl niockux ¢ueyp u 0d6vemos men 8paujeHusi ¢
HOMOWbIO UHMeESPAla.

I'eomerpus

IHoBTOpenue. Pemienue 3a1ad ¢ NpUMEHEHUEM CBOMCTB (UTyp Ha TIOCKOCTH.
3amayn Ha J10Ka3aTeNbCTBO M IOCTPOCHHE KOHTpHpuMepoB. Hcmonb3oBaHue B
3aja4ax MPOCTEHIINX JIOTHUECKUX NpaBwi. PeleHuwe 3agad ¢ HCIOJIB30BaHUEM
TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUH B MPSMOYTOIBHBIX TPEYTOJIbHUKAX, (PAKTOB,
CBSA3aHHBIX C YEThIpEXyrojibHUKamMu. PemieHue 3agad ¢ UCIMOJIb30BaHUMEM (DAKTOB,
CBSA3aHHBIX C OKPYXKHOCTSIMU. Pemienuwe 3amady Ha HW3MEpEHHs Ha IJIOCKOCTH,
BBIUMCIIEHUE [UIMH M Iuloumaae. Pewenue 3adau ¢ nomowplo 6eKmopos u
KOOpOUuHam.

Harnsaanas crepeomerpusi. Ourypel U ux uzoOpaxenus (KyO, mupammuja,
npusMa). OcHosuble noHamus cmepeomempuu u ux ceoucmea. CeueHus kKyda u
TeTpadipa.

Touka, mpsiMasi ¥ TIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U
CIEeNCTBHS W3 HUX. B3auMHOE pacmoyioKeHHEe TMPSMBIX U IJIOCKOCTEH B
npoctpancTBe. IlapajuielbHOCTL NPSIMBIX M IUIOCKOCTE B NPOCTPaHCTBeE.
N3o0pakeHne mpoCTeHIMX MPOCTPAaHCTBEHHBIX (puryp Ha miockocth. PaccrosHus
Mexay (pUrypamu B MpOCTPAHCTBE.

¥Yrabl B npocTpancTie. [lepneHIUKYISIPHOCTD NPAMBIX U IJIOCKOCTEI.
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[Tpoexuust purypsl Ha mIOCKOCTh. [IpU3HaKKU NEPHIEHIUKYISPHOCTU HOPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE. TeopeMa 0 Tpex NMepleHaUuKYIIsIpax.

MHororpaHHuKH. [Tapayutenenunen. CaoiicTBa HPSIMOYT'OJIBHOTO
napayenenunena. Teopema [ludaropa B mpoctpanctse. [lpuzma u nupamupa.
[IpaBuibHass mupamuga W npaBwibHasg npusma. [Ipsamas nupamuga. OIEMEHTHI
IpU3Mbl U TIUpaMUbl. BeluncieHrne 31eMEeHTOB MPOCTPaHCTBEHHBIX (uryp (pedpa,
JUaroHaiu, yIribl).

Tena BpameHus: UWIMHIP, KOHYC, chepa u mmap. OCHOBHbIE CBOMCTBa
OpsIMOTO KPYTrOBOTO LMIIMHIAPA, MPSMOrO0 KPYyroBoro koHyca. M3o0OpaxkenHue Ten
BpalleHUs] Ha IUIOCKOCTU. [Ipedcmasnenue 00 yceyeHHOM KOHYce, CeueHus KOHYCa
(napannenvHoe OCHOBAHUIO U NPOXOOswee yepe3 GepuiuHy), cedeHus YUIuHopa
(napannenvbHo u nepneHOUKYIapHoO ocu), ceyeHus wapa. Paseepmka yununopa u
koHyca. Ilpocmetiuiue KOMOUHAYUU MHO20CPDAHHUKOG U MeJl 8PAUEHUsI MeHCOY COOOU.

Iliiomagb MOBEPXHOCTH IIPABWIBHOW IUPaMHUAbI U NOPSAMOW IPU3MBL.
[Lomanp MOBEPXHOCTH MPAMOTO KPYTrOBOTO LUJIMHJPA, MIPSAMOTO KPYTrOBOTO KOHYCa
v mapa.

Ilonsitue 00 o0beme. OObeM MUpaMHUAbl U KOHYCa, MPU3MBI U LUJIUHIpA.
O06mneM mapa.

llooobnvie mena 6 npocmpancmee. (COOTHOIICHUS MEXKIY IUIOMIAASIMU
MOBEPXHOCTEH 1 00beMaMu TTOJOOHBIX TEI.

BekTopbl M KooOpaMHATHI B nmpocTpancTBe. CymMMa BEKTOPOB, YMHOKEHUE
BEKTOpAa Ha YHUCJIO, Yroia Mexnay BekTopamu. KoJuimHeapHble W KOMIUJIaHAPHBIE
BEKTOpBL. Ckanaproe npouszsedenue eekmopos. Teopema o pasnodicenuu 6eKmopa no
mpem  HekomniaHapHuim eekmopam. CKansipHoe npou3eeoenue eKmopos 8
kKoopounamax. Illpumenenue 6eKmopos npu peuwieHuu 3a0ay HA HAXOHCOEHUe
paccmosHul, OnuH, niowaoen u o006vemMos. JleudiceHus 8 NpPOCMpaAHCmEe:
napanienbhblit. NepeHoc, YEHMPAlbHAs CUMMEMPUsl, CUMMEMpPUsi OMHOCUMENbHO
niockocmu, nogopom. Ceoticmea osudicenuii. Ilpumenenue 08uxiceHUll npu peuleruu
3a0ay. VYpasnenue naockocmu 6 npocmpancmee. Ypasnenue cghepvl 8
npocmpancmee. DPopmyna O BbIYUCTEHUS PACCMOAHUSA MeHCO0y MOUKAMU 8
npocmpancmee.

BeposiTHOCTH U cTaTUCTHKA. Pa00oTa ¢ TaHHBIMHU

IloBTOpenue. Pemenne 3anad Ha TabaM4HOE U rpaduueckoe MpeCTaBICHHUE
TaHHBIX. Vcrob30BaHNE CBOWCTB M XapaKTEPUCTUK YHUCIIOBBIX HAOOPOB: CPEIHUX,
HanOOJIBIIIETO U HAUMEHBIIIETO 3HAUYCHUS, pa3Maxa, OUCHEPCUl.

Pewenue 3a0au na onpederenue wacmomvl u 6epoOAMHOCU COOLIMUIL
Buviuucnenue eeposamunocmeii 6 onvlmax ¢ pasHOBO3MONCHLIMU JIeMEHMAPHLIMU
ucxooamu. Pewenue 3adau c npumenenuem xomobunamopuxu. Pewenue 3adau na
BLIYUCTEHUE BEPOSIMHOCMEN  He3A8UCUMbBIX  COObIMUL, NpUMeHeHUue DOopMyiibl
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cnodcenuss geposimmocmeti. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiliepa,
oepesa eeposimuocmeil, hopmynvl bepuynnu.

Ycnoenasn eepoamnocms. Ilpasuno ymmuoowcenus eepoamuocmeu. Dopmyna
NOJIHOU 8EPOAMHOCHIU.

Juckpemuvie  cuyuatinble @enuuuHvl U pacnpeoenenus. Hezasucumvie
caydalinvle eenuyuHvl. Pacnpedenenue cymmbl U npouzsedeHus He3A8UCUMbBIX
CAYUAUHBIX GETIUYUH.

Mamemamuueckoe  odxcudanue U  OUCnepcus  CAYYAUHOU  BETUUUMHBL.
Mamemamuueckoe odxcudanue U  OUCHEPCUS  CYMMbL  CAVYAUHBIX — BEAUYUH.
l'eomempuueckoe pacnpeodenenue. bunomuanvrnoe pacnpedenenue u e2o ceovicmaa.

Henpepuisnvie ciyuatinvie seaudunsvl. Ilonamue o niomHocmu 6eposmHoCmu.
Pasnomepnoe pacnpeoenenue.

Ilokazamenvroe pacnpedeneHue, e2o napamempeoi.

llousmue o HopmanvHomM pacnpedenenuu. Ilapamempvi HOpMANLHOZO
pacnpeoenenus. [lpumepol cnyyaiinvix eaudur, NOOYUHEHHBIX HOPMATLHOMY 3AKOH)
(nocpeuwHocmo u3Mepenuli, pocm 4elio8eKa).

Hepasencmeo Yebwviuesa. Teopema bBepnynnu. 3axkon 6Oonvuwiux uucen.
Buvibopounviti memoo uszmepenusi geposimmocmeu. Ponv 3akona Oonvuux uucen 8
HayKe, npupooe u oobwecmae.

Kosapuayus oeyx cnyuaunvix eenuuun. Ilowamue o kospguyuenme
koppenayuu. Coemecmmuble HAONOOEHU O08YX CHYYAUHBIX GeIUdUH. BvlOopouHblll
K03 puyuenm Koppenrayuu.

O0beM y4eOHOM TMCIHUIJIMHBI M BUIbI Y4e0OHO padoThl

MakcumanbHasi yueOHasi Harpy3ka (BCero) 244
OO0s3arenpHas ayAUTOpHas yueOHas Harpy3Ka 34
(JIeKUMU Y PAKTUYECKHUE 3aHATHS)

Koncynpranuu 2
[IpomexyTounas arrectanus B (popme sK3amMeHa 8

IIpumepHbie TeMbl pedepaToB (IOKJIAT0B), HCCIAET0BATEILCKUX IPOEKTOB
e HemnpepsiBHbIE pOOH.

e JlpumeHeHHE CIIOKHBIX MPOLEHTOB B 9KOHOMUYECKUX pacueTax.

e [lapannenpbHO€ MPOECKTUPOBAHUE.

e (CpeaHue 3HAYCHUS U UX TPUMEHEHHUE B CTATUCTHKE.

e BekTopHOE 3ajaHNe NPSAMBIX U INIOCKOCTENW B TPOCTPAHCTBE.

e (CJ0XXEeHHE TAPMOHUYECKUX KOJICOaHUN.

e ['paduueckoe perieHne ypaBHEHU U HEPABEHCTB.

e IlpaBuibHbIE U OJYIIPABUIBHBIE MHOTOIPAHHUKH.

o KOHMYECKHE CEUCHUS U UX IMPUMCHCHUC B TCXHHUKEC.
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o [lonstue nuddepenimana u ero MPUIOKCHHSL.

e (xembl NOBTOPHBIX UCbITaHUN bepHyn.

e llccrenoBanre ypaBHEHHN U HEPABEHCTB C ITAPAMETPOM.

MeToauuecKkue peKOMeHIAIUN AJIsi MHBAJIUI0B U JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSA

Jlnst oOyyaromuxcss ¢ OrpaHUYEHHBIMHU BO3MOXXHOCTSIMU 3JI0POBbSI MOTYT
OPUMEHSThCSA cleAyronue (GopMbl OpraHu3aly NeAaroruyeckoro mpouecca u
KOHTPOJISl 3HAHUM:

0151 C1AO0BUOAUUX.:

- obecrnieunBaeTCsl UHIUBHUAyalIbHOE paBHOMEPHOE ocBerieHue He meHee 300
JIIOKC;

- JUIsl  BBINIOJIHCHHWS  KOHTPOJIBHBIX  33JaHWM TPU  HEOOXOJUMOCTH
NPEAOCTABIISETCS YBEIMUUBAIOIIEE YCTPONCTBO;

- 3aJlaHUsl IS BBITIOJHEHUS, a TAKXKE WHCTPYKIHUS O TMOPSJIKE BBIMOTHEHUS
KOHTPOJIbHBIX 3aIaHUi 0(hOPMIISIIOTCS yBEIMUYEHHBIM HipudToM (pazmep 16-20);

OJIs1 2IYXUX U CAAOOCTLIUAUUX.

- o0ecrieynBaeTcs HAJIMYUE 3BYKOYCHJIMBAIOIICH anmmaparypbl KOJJIEKTUBHOTO
MOJIb30BaHMUS, npu HEO0OXOJIUMOCTH oOyyaromumcst MPEIOCTaBIsACTCS
3BYKOYCHJIMBAIOIIAs armaparypa MHIUBUIYaJIbHOIO MMOJb30BaHUS;

- JUISL JUIl C TSDKEJIBIMUA HapYLICHUSIMU pPEUd, TIyXHUX, CIaOOCIBIIIAIINX BCE
KOHTPOJIbHBIE 3aJlaHusl TI0 JKEJAHWUIO OOYYarolIuXCsi MOTYT MPOBOJUTHCS B
MCbMEHHOH (hopme.

OcHOBHOI (opMOH OpraHM3alMM MEJArOTUYECKOTO TIpollecca SBISIETCS
WHTETPUPOBAaHHOE OOyuYeHHWE WHBAJIWAOB, T.€. Bce oOOywaromuecs oOyd4aroTcs B
CMEILIaHHBIX TPYINaxX, UMEIOT BO3MOXKHOCTh ITOCTOSIHHO 00OIIAThCS CO CBEPCTHUKAMU,
JIerye alanTUpyroTCcsl B COLIUYME
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IIpumepHbIi TeMAaTHYECKHUI IVIaH Y4eOHOM M CUMIIHHBI

HaumeHoBaHue pa3aesioB
U TeM

Coaep:xxanmne y4eOHOI0 MaTepuajia, CaMmoCTosITeJIbHAsA padora
o0y4arommxcst

Oo0LeMm
4acoB

Yposennb
0CBOCHUSA

Tema 1. Beenenue. Maremartrka B HayKe U MPaKTUUECKOM nedarenbHOoCcTH. Llenu v 3anaun uzydeHus
MareMmaTuku B yupexaeHusx CI1O

1

Tema 2.Pa3BuTre NMOHATHUSA O YUCIIE

11

1) Ilenble 1 panmoHanbHbIe yncia. JlelcTBUTEIbHbBIC YUCIA.

2) JleiicTBus HaJl NEWCTBUTEIbHBIMU YUCIAMHU.

3) [TpubnuxenHpie BeiunciaeHus. [lorpemnoctu npubInKeHHbIX
BbluKcieHUd. JlelcTBusL HaJ NpUOIMKEHHBIMUA YUCIAMH.

4) PenieHue TpeyroJibHUKOB.

5) Kommnekcupie uncna. Anredpandeckast opma KOMIUIEKCHOTO
qHCIIa.

6) JleicTBUS ¢ KOMIIJIEKCHBIMHU YHCJIAMH B alireOpandeckoi hopme.

NN (NN (N -

Tema 3.0OCHOBBI TPUTOHOMETPUHU

40

7) Cunyc, KOCUHYC, TaHT'€HC, KOTaHTeHc. [ pagycHas u paguanHas
Mepa yria.

(5]

8) OCHOBHbBIE TPUTOHOMETPUUECKUE TOKIECTBA.

9) ®opMybl TPUBEACHUS.

10) Cunyc, KOCUHYC, TAHTE€HC CYMMBI U PA3HOCTHU JIBYX YTJIOB.

11) ®opmyiibl aBoiiHOTO yria. @opMyIibl TOJIOBUHHOTO yTJIa.

N NN

12) ®opmyiibl CyMMBI U Pa3HOCTU OJHOMMEHHBIX
TPUTOHOMETPUUECKUX QYHKIIUH.

13) ®opmyibl mpeobdpazoBaHus MpoU3BeAeHUs B cymMmmy. Dopmylibl
MOHM>KEHUSI CTETICHH.

14) TIpeoOpa3oBaHue MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.
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15) ToxxnecTBeHHbIE MPE0OPa30BaAHUS TPUTOHOMETPUUECKHUX
BBIPKECHU .

16) Tpuronomerpuyeckue GyHKIMHU, UX TpadUKu U CBOICTBA (CUHYC,
KOCHUHYC).

17) Tpuronomerpuueckue GpyHKINUU, UX TpadUKH U CBOMCTBA
(TaHT€HC, KOTAHTEHC).

18) O6patHble TpUrOHOMETpUYECKHE (DYHKIIMH, UX TpaUKu U
CBOMCTBA (APKCUHYC, apKKOCHHYC, apKTaHI'€HC, APKKOTAHTEHC).

19) Ilpocreiime TPUrOHOMETPUYECKUE YPABHEHUS.

20) Pemienne npocTeNIINX TPUTOHOMETPUUECKUX YPABHEHUM.

21) Pemienne TpUroHOMETPUYECKUX YPABHEHUH pa3IMuHbIMU
METOAaMU.

22) Pemienue cUCTeM TPUTOHOMETPUUYECKUX YPABHEHHM.

23) Pelienrie TpUrOHOMETPUYECKUX HEPABEHCTB.

24) PellieHrie TPUTOHOMETPUYECKUX YPABHEHU, CUCTEM

TPUTOHOMETPUYECKUX YPABHEHNN, TPUTOHOMETPUYECKHUX HEPABEHCTB.

25) Tpuronomerpuyeckasi opMa KOMILJIEKCHOT'O YUCIA.

26) JleficTBUS C KOMIUIEKCHBIMH YUCJIAMUA B TPUTOHOMETPHUYECKOM
dbopwme.

Tema 4. Kopuu, crenenu

14

27) Crenenu ¢ pauMOHAJIbHBIM [TOKa3aTeJIEM U UX CBOMCTBA.

28) [IpeoOpa3zoBaHue BbIpRXKEHU, COAEPIKALIUX CTETIEHH C
palroHaIBLHBIM MOKA3aTEIEeM.
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29) KopHu HaTypalnbHOU CTENEHU U3 YMCIa U UX CBOMCTBA.
[IpeoOpazoBaHue BbIpaXXEHUI, COAEPKALIUX KOPHUA HATYpaIbHON
CTCIICHHU.

30) IIpeoOpazoBaHue BbIpAKEHUN, COIEPKAIIMX KOPHU U CTETICHH.

31) Pelenne nppalliOHaNbHBIX YPaBHEHUH.

32) Pemienue uppamoHaJIbHbIX HEPABEHCTB.

33) Pemienuie uppaliuoHaJIbHBIX YPaBHEHUI U HEPABEHCTB.

NN NN

Tema 5. IlokazarenbHas 1 Jorapudmuyeckas QyHKIUH.

18

34) IlokazarensHas pynkius. Ee cBoiicTBa u rpaduKH.

35) Jlorapudm ymucna, cBoiicTBa Jorapudmos.

36) IIpeobpazoBaHue TOTapUPMUUECKUX BHIPAKCHUI.

37) Jlorapudmudeckasi GpyHKIIMS, €€ CBOMCTBA U rpaduk.

38) Pemienuie noka3aTeabHbIX YpPaBHEHHIA.

39) Pemenne norapuMuuecKux ypaBHEHUH.

40) Pemienue cucteM nokaszaTrelbHbIX U J0TapU(PMUYECKUX YPABHEHHM.

N (NN DNDNDNN

41) Pemenue nokaszarenbHbIX HEPABEHCTB.

[

42) Pemenue norapu(pmMuyecKux HEPaBEHCTB.

[

Tema 6. IIpousBoaHas

40

43) dynkuuu, UX CBOICTBA U rpaduku (MOBTOPEHHE).

44) CnoxHast pyHKIUS.

45) IMoctpoenue rpadukoB GYHKIUN C TTOMOIILIO MPeoOpa3oOBaHUM.

46) ITocnenoBarenbHoCTh. [Ipenen nmocnenoBaTeNbHOCTH.

47) llpenen dyukuun. Berauciaenue npeneaos GyHKIIUN.

NN NN
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48) IlepBblil 1 BTOPOI1 3aMevaTeNIbHbIE TPEIEIIBI. 2
49) HenpepbiBHOCTD (hyHKIMH. Buabl Touek pa3phiBa. 2
50) 3agaun, NpUBOASAIIME K MOHITHIO TPOU3BOAHOM. [loHsTHE 5
npousBoaHON. OCHOBHBIE MpaBuiia AU hepeHITuPOBaHUS.
51) Beruncnenue nporu3BOJIHbIX. 2
52) IIpou3BoiHast CIOKHON (DYHKITHH. 2
53) IIpousBoiHas TPUTOHOMETPUUECKUX U OOPATHBIX 5
TPUTOHOMETPUUYECKHUX (DYHKIIHIA.
54) IlpousBoHas norapupMUYECKON U MOKa3aTeNbHON (QYyHKUIUM. 2
55) I'eomeTpuueckuii cMbIci Tpou3BoaHON. KacaTensHas k rpaduky )
byHKIIH.
56) MexaHnyecKuil CMbIC IPOU3BOHOM. 2
57) Bropas npousBoaHas, €€ TEOMETPUUCCKUN U (PU3NUESCKUN CMBIC]T. 2
58) IlpousBoHas B PU3MKE U TEXHUKE. 2
59) Iuddepentman GpyHKIUM. 2
60) IIpusnak Bo3pacranus (yobiBanus) PyHKIIMU. DKCTPEMyM 5
¢dbyHkuuu. BeimykiaocTs (BOTHYTOCTE), TOYKHU Meperuoa.
61) Ilpumenenne nNpou3BOIHOMN K UCCIEAOBAHUIO (QYHKIIUH. 5
[TocTpoenue rpaduka GpyHKIMM 110 pe3yJibTaTaM UCCISAOBAHUS.
62) Hanbomnbiiee u HauMeHbIIIee 3HAYCHUS (PYHKITUH. 2
Tema 7. IIpsimplie ¥ IUIOCKOCTH B IPOCTPAHCTBE 20
63) Akcuomsl crepeomeTpur. CIaeACTBUS U3 aKCUOM. 2
64) B3anmHOe pacnoioKeHUe NPSIMbIX B IPOCTPAHCTBE. 2
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65) IlapamienbHOCTh NPSIMBIX U IUIOCKOCTEN. [lapannensHocTh

IIJIOCKOCTEH. 2
66) IlepnieniuKynsspHOCTD NPsAMBIX. [lepreHIuKYISIPHOCTD NPSAMBIX U 5
IIJIOCKOCTEMN.

67) lleprieniuKyJsip 1 HAKJIOHHAs. Teopema 0 Tpex NepHeHANKYIIIpax 2
68) Yros Mex 1y IpsiMOM U IJIOCKOCTHIO. YTOJ MEXY MIOCKOCTSIMHU. 2
69) [lepneHIUKYJISIPHOCTD TIOCKOCTEH. 2
70) Pemenuie 3aa4 Ha B3aUMHO PACIIOJIOAKEHUE TPSIMBIX, TIPSIMBIX U 5
IJIOCKOCTEM, IIJIOCKOCTEN B POCTPAHCTBE.

71) Ilapannenenunen, TeTpadp. 2
72) Pelienue 3a7a4 Ha apajuieNieune U TETpadip. 2

Tema 8. KoopinHaThl 1 BEKTOPHI 6
73) JlekapToBa cucreMa KoopauHat. PaccrosiHue Mexay TOUKaMu. 5
Koopaunate! cepeannbl oTpe3Ka.

74) BekTopsl. [leiicTBUS HaJl BEKTOPAMHU. 2
75) Ucnonp30BaHre KOOPAUHAT U BEKTOPOB MPU PELLICHUN 5
MaTEMaTUYECKUX U MPHUKIAIHBIX 3a7a4.

Tema 9. MHOrorpanHuku 20
76) MHOTOrpaHHUKH. 2
77) Ilpuzma. 2
78) Ceuenue. [locTpoeHue ceueHUil TPUMBL. 2
79) Pelenue 3a7a4 no TeMe Npu3Ma. 2
80) Ilupamua. IIpaBunbHas nupamuaa. 2
81) Pemenue 3agau no teme «Ilupamunay. 2
82) Yceuennasa nupamuza. Pemenue 3agau no reme «YceueHHas 2
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nupamMuaar.

83) IlocTpoeHue ceyeHui TUpaMuIbl. 2
84) IlpaBunbHBIE MHOTOTPAHHHKH. 2
85) Pemenue 3agau no teme «IIpaBuibHble MHOTOTPAHHUKIY 2
Tema 10.Tena BpaleHnst 1 TOBEPXHOCTH TEJI BPALLICHUS 8
86) Llununap. 2
87) Konyc. 2
88) Ilap u cdepa. 2
89) Pemenue 3aga4 nmo teme «Tena BpaleHus . 2
Tema 11. DeMeHTH KOMOMHATOPUKH, TEOPUU BEPOITHOCTH 12
90) OcHOBHBIE TOHATUS KOMOMHATOPHUKHU 2
91) 3agaun Ha MoOJICUET YUCIa IEPECTAHOBOK, pa3MEIICHUN, 5
COUYETaHUHU.
92) CBolicTBa OMHOMUHAIBHBIX KOA(P(ULHEHTOB. TpeyrojbHUK 5
[Tackansg. ®opmyna Ounoma HeroToHA.
93) CyuaiiHoe COOBITHE B €TO BEPOSTHOCTD. 2
94) CnoxeHre 1 yMHOXEHHUE BEPOSITHOCTEH 2
95) Pemenue 3amau 2
Tema 12.IlepBooOpa3Hast U UHTETpal. 18
96) IlepBooOpa3zHas. 2
97) HeonpeneneHHblil MHTErpaj U €ro CBOCTBA. BerunciieHue 5
HEONPEJEICHHBIX HHTETPAJIOB.
98) NuTerpupoBaHue Mo CTaHOBKOM. 2
99) NuTerpupoBaHue MO YaCTSIM. 2
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100) HaxoxxneHne HeonpeneaeHHbIX HHTErPAJIOB PA3IMYHBIMU

2
crnoco0amu.
101) 3agaun, npuBOASIINE K TOHATUIO OMPEICICHHOTO HHTErpaJia. 5
CBoiicTBa OIpeieIEHHbIX UHTETPAJIOB U UX BHIYUCIICHHE.
102) Boluucnenue onpeaeneHHbIX HHTErPaioB. 2
103) Beruncnenue miomaaei Guryp ¢ moMoIibio OmpeIeICHHOTO )
UHTErpasa.
104) Pemenue 3a1a4 GU3UKH C IIOMOIIBIO OMPEICTIEHHOT0 HHTErpala. 2

Tema 13. N3Mepenust B reomeTpun 18
105) O6wvem u ero usmepenue. Uurerpanbuas popmyna oobema. 2
106) ®opmyna odbema KyOa, MPSMOYTOJIBHOTO Mapaijiesenuneaa. 5
Pemenue 3amay.
107) ®opmyna oobema pusmbl. Pemienue 3amau 2
108) ®opmyna oobema 1uauHapa. Pemenue 3aaaq. 2
109) ®opmyna oObeMa nupamuabl. Pemenue 3anad. 2
110) ®opmyna odbema konyca. Pemenue 3amay. 2
111) ®opmynsl oObema 1mapa u mioniaau chepol. Pemenne 3aaau. 2
112) Pemenue 3a1a4 Ha KOMOMHAIIMKA MHOTOTPAHHUKOB, GUTYP 5
BpalieHus, cQepsol.
113) Pemenne 3a1a4 Ha HAXOXKAECHUE OOBEMOB TTOBBIIIIEHHOTO YPOBHSI )
CJIOKHOCTH.
Tema 14. DiieMeHTBI TEOPUH BEPOSITHOCTEN M MATEMATUUYECKON CTATUCTUKU (ITPOJOTIKEHNUE) 8

114) luckperHas cinydaiiHasi BeJIMUMHA, 3aKOH €€ pacipeiesICHusI. 2
115) Uucnoble XapaKTEpUCTUKHU TUCKPETHON CIIy4allHOMN BEJIMYHHBI. 2

35




116) IlpencraBneHue TaHABIX (TaOIUITBI, TUATPAMMBI, TPA(QUKH).
I'enepanbHas COBOKYITHOCTb, BBIOOpPKA, CpeiHEE apU(PMETHUECKOE,

MeaunaHa, MoJa.
117) Pemienrie npakTHUECKUX 3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX 5

MCTOIOB.
KOHcy.JIbTaHPIﬂ mo TemMe. «Oﬁoﬁmeﬂne H CUCTEMaTHU3alluA 3HAHMI 110 MATEMATHKE»

HpOMe)KyTO‘IHaSI arrecranud B cbopMe IK3aMCECHA

MakcuMaiibHasg yueOHasg Harpyska 244 yaca, u3 Hux 234 4yaca ayauTopHas HaArpyska, 2 4yaca KOHCYJIbTAllMH, 8 4YacOB

IIPOMCKYTOYHAA aTTCCTAllH.
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XapaKTepI/ICTI/IKa OCHOBHBIX BH/10B y‘l€6HOﬁ ACATECJIBbHOCTH CTYJICHTOB

Coaep:xanue 00yueHust

XapakTepucTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBbIX el CTBHI)

BBenenune

O3HakoMmJIeHHME C pOJIBI0O MaTeMaTUKM B HayKe, TEXHHUKE,
9KOHOMHKE, HH()OPMAIMOHHBIX TEXHOJOTHAX M NPaKTHYECKOM
JesATeNbHOCTH. O3HAaKOMJIEHME € LEIsIMU M 3aJadyaMu H3Y4YCHUS
MaTeMaTuKu npu ocBoeHuu npodeccuit CIIO u cnenmaibHOCTEN
CIIO.

AJITEBPA

PasBurTHe moHsiTHE 0 YHCJIE

BrimonHeHne apudMeTHYECKUX NEHCTBUM HAJ YHUCIaMU, COYeTas
YCTHBIE W THUChMEHHBIE MpHEMBL. HaxoxxaeHue npuOIMKEHHBIX
3HAUEHUN BENIMYMH U MOTPEIIHOCTEH BBIYUCICHUN (a0CONIOTHON U
OTHOCHUTEJIbHOI); CPaBHEHUH YHCIIOBBIX BblpaxkeHUil. HaxoxneHnue
OIMOOK B MpeoOpa30oBaHUSIX U BBIUUCICHHUSIX (OTHOCHTCS KO BCEM
MyHKTaM MporpamMmbl)

Kopuu, crenenu,
Jorapu¢pmsl

O3HakOMJIEHHE C TIOHATHEM KOpPHSA N- CTENEHH, CBOWCTBAMHU
paguKalOoB W INpaBWJIAMHU CpPaBHEHHS KOpHEH. POopMyinMpoBaHHE
ompeAesieHuss KOpPHA M CBOWCTB KOpHEW. Beruucienue wu
CpaBHUBAHHE KOPHEH, BBINOJHEHUE MPUKHUAKU 3HAUYECHHS] KOPHS.
[IpeoOpa3oBaHre  YUCIOBBIX U  OYKBEHHBIX  BBIPAXKECHHI,
coJepXalux paaukaibl. BeimomHeHne pacu€roB mo Qopmyiam,
coJieprKaluM paauKabl, OCYLIECTBIISAS HE0O0XO/IUMBIE
MIOJICTAHOBKH M TpeoOpa3oBanus. OmpeneneHne PaBHOCHIBHOCTH
BBIDAKEHMM € paaukanamu. PemeHne  MppanuOHAIBHBIX
ypaBHeHUM.  O3HAKOMJIEHHME C  TOHSITHEM  CTENEHH  C
JIECTBUTEIIFHBIM IMOKa3aTelieM. HaXxokaeHne 3HadYeHUM CTEIICHH,
UCIIONb3YS npu HE00X0IUMOCTH MHCTPYMEHTAIbHBIMU
cpeacTBaMU. 3alMChIBAHUE KOPHSA N-i CTENEHW B BUJIE CTEIEHU C
JIpOoOHBIM TOKa3aTeaeM U HaoOopoT. PopmyIHpoBaHHE CBOWCTB
CTerneHed. BrlunciieHne cTeneHen ¢ palMoHaIbHbBIM [MOKA3aTeNeM,
BBIMIOJIHEHUE NMPUKHUIKU 3HAYEHUS! CTEIEHHU, CPAaBHEHHUE CTEIIECHEM.
[IpeoOpa3oBaHne  4YMUCIOBBIX M OYKBEHHBIX  BBIPAXKCHHI,
coaepKaImx CTEIICHHU, MPUMEHSIS CBOMCTBA. Pemrenue
MOKAa3aTeNbHbIX ypaBHEHHWH. (O3HAKOMIIEHHE C TPUMEHEHHEM
KOPHEH U CTENEHEW MPU BBIYMCICHUN CPEAHUX, JIEJICHUN OTPE3Ka B
«30JI0TOM CeYeHHM». PemieHue NpuUKIaJHbIX 3a7a4 Ha CJIOKHBIE
MIPOLICHTHI.

IIpeoGpa3oBanue
aJredpanyecKux
BbIPAKEHU I

BrimotaeHne npeobpa3oBaHuil BeIpaKeHUH, TPUMEHEHUE (HOPMYI,
CBSI3aHHBIX CO CBOWCTBaMHU cTemneHel u jgorapudmon. Onpenenenue
o0yacTu AOMyCTUMBIX 3HAYEHUH JOrapu(MHUECKOTO BBIPAKEHUS.
Pemenune norapupMudeckux ypaBHEHHH.

OCHOBbBI TPUTTOHOMETPUH
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OcHOBHBIC NOHATHSA

I/I3yquHe paauaHHOro METOJda U3MCPCHHUA YIJIOB BPAlICHUA U UX
CBSI3M C TpaaycHoOW Mepoi. M300pakeHWe YIJIOB BpallCHHUsS Ha
OKPYHOCTH, COOTHECEHUE BEJTMUYMHBI YIJIa C €r0 PACIIONOKEHUEM.
dopMynHpOBaHUE OMPENCICHUNH TPUTOHOMETPUUYECKUX (YHKIIUMA
JUIsl  YIJIOB  TOBOPOTAa M OCTPBIX YIJIOB  MPSMOYTOJIBHOTO
TPEeYroJbHUKA U OOBSICHEHHE UX B3aUMOCBSI3U.

OCHOBHBIE
TPUTOHOMETPUYECKHUE
TOXKIECTBA

IIpuMeHeHrE OCHOBHBIX TPUIOHOMETPUYECKUX TOXKIECTB MJIA
BBIYUCIICHUS 3HAYCHUH TPUTOHOMETPUYECKUX (YHKIMN MO OJTHOU
U3 HUX.

IIpeoOpa3oBanus
MPOoCTEeHIMNX
TPUTOHOMETPUYECKUX
BbIPAKEHU I

N3yyenne OCHOBHBIX (QOpPMYJ TPUTOHOMETpPHUH:  (HOPMYIIbI
CIIOJKCHMS, YIBOCHHS, npeoOpazoBaHms CYMMBI
TPUTOHOMETPUYECKUX (PYHKIIUN B MPOU3BEIICHUE U TTPOU3BEIICHUS
B CyMMYy M T[pPUMEHEHHE TpPU BBIUUCICHUU 3HAYCHUS
TPUTOHOMETPUYECKOTO  BBIPAKEHUS U YNPOIIEHUS  €ro.
O3HakoOMJIEHHE CO CBOMCTBAMU CUMMETPHHM TOUYEK Ha €AMHUYHOU
OKPYKHOCTHU ¥ IPUMEHEHHE ISl BBIBOAA (POPMYIT MPUBEICHUS

IIpocreiime
TPUTOHOMETPUYECKHUe
YPaBHEHHS] M HEPABEHCTBA

Pemenne mo ¢QopmymamMm W TPUTOHOMETPUYECKOMY KPYTY
IPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHeHUH. IIpumenenue
O0IIMX METOAOB peIllIeHHs] ypaBHEHUH (IIpUBEICHUE K JIMHEHHOMY,
KBAaJ[paTHOMY, METOJ| PAa3lOXCHUs Ha MHOXKHUTEIH, 3aMEHBI
NEpEeMEHHON) NpHU pPELIeHUH TPUTOHOMETPUUYECKUX YpPaBHEHU.
YMeHue  oTMeudaTrb [0  KpPYry  pELIeHHs  IPOCTEHIIUX
TPUTOHOMETPUYECKUX HEPABEHCTB.

ApKCHHYC, aDKKOCHHYC,
APKTAHI€HC YHCJIAa

O3HakOMJIEHHE C TMOHSATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
¢yukiuii. M3yueHue omnpeneneHuil apkcHHyca, apKKOCHHYca,
apKTaHTeHca 4Yucia, (GopMyIupoBaHUE 4YHCIA, (OpMyJIHpOBaHUE
uX, U300pakeHHe Ha €IWHUYHOU OKPYKHOCTH, NMPUMEHEHHE IpPU
pEIIeHNU ypaBHEHUH.

®YHKIIUU, UX CBOUCTBA U TPA®UKHU

®yukuuu. [lonsitue o
HeNnpepbIBHOCTH PYHKIIUH

O3HakOoMJIEHME C  TOHSATHEM  IEPEMEHHOH, MpUMepamu
3aBHCHUMOCTH MEXJy NepeMeHHbIMH. O3HaKOMIIEHUE C MOHITHEM
rpaduka, oOmpeaeNieHHe TMPUHAICKHOCTH TOYKUA Trpaduky
¢byukuun. OnpeneneHue no Gopmysie MpoCTEHIIe 3aBUCUMOCTH,
Buaa e€¢ rpaduka. Beipaxxenue no gopmyne ogHON MepeMeHHOM
yepe3 gapyrue. O3HakOMJIEHHE C omnpeneieHueM (yHKIUH,
dbopmynupoBanue ero. Haxoxaenwe oOnacTu ompencieHus u
o0nacty 3HaYCHHS (QYHKITHH.

CBoiicTBa QpyHKIUM.
I'padpuueckasn
uHTepnperanus. [Ipumepst
(yHKIHOHANBHBIX
3aBHCUMOCTEH B peajbHbIX
npoueccax U siBJICHUsIX

O3HakoMJIeHHE C TpUMepamMu (yHKIMOHAJIBHBIX 3aBUCHUMOCTEN B
peabHBIX MpOLEccaX W3 CMEXHBIX JUCHUIUIMH. O3HaKOMJIEHHE
JIOKA3aTeJIbHBIMU PACCYKJICHUSIMHU HEKOTOPBIX CBOMCTB JIMHEHHOMN
Y KBaJpaTHYHON (DYHKIIMH, MPUBEICHUE UCCIICIOBAHUS IMHEHHOM,
KyCOUHO-TUHEHHOW,  ApOOHO-TMHEHMHOW W KBagpaTUYHOU
¢byHkui, mnoctpoeHune ux rpadukoB. I[locTpoeHue u 4YTeHUE
rpapukoB ¢ynknuii. HMccnenoBanue ¢ynkmun. CocraBieHue
BUZOB (QYHKIMHA MO JaHHOMY YCJOBHIO, pEILICHHE 3373y I10
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sKCTpeMyMy. BrinonHenue npeobpazoBanuii rpapuka QyHKIUH.

OoOpaTHble GpyHKIIUT

Nzydenne moHATHS 0OpaTHOW (YHKIWH, ONpENeIeHHWE BHUIA U
nmocTpoeHue rpaduka o0OpaTHONW (YHKIMH, HAXOXKICHHE €&
o0acT onpeieNieHust U 00JIacTH 3HaYeHHs. [[puMeHeHne CBOMCTB
(GYHKIMHA TP HMCCICIOBAHWU YPAaBHEHUH M pEIICHHE 3a1ad o
skcTpeMyM. O3HAKOMJICHHE C TIOHSATUEM CIOXKHOU (DYHKIIUH.

CreneHHble,
NOKa3aTeJIbHbIE,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
¢pynkuuu. OdpaTHbie
TPUTOHOMETPHYECKHE
byHkuun

Bobuncnenne 3HaueHuil (QYHKUMH 1O 3HAUCHHIO AapryMeEHTa.
OmnpeneneHue MONI0KEHUS TOUYKU Ha Tpaduke 1Mo e€ KoopAUHATaM
n HaobopoT. Mcnonp3oBanue CBOMCTB (yHKUUH Ui CpaBHEHUS
3HaYeHWd ctemeHedl u sorapudmon. IlocTpoenne rpaduKoB
CTEMEHHbIX W  Jorapupmuueckux  ¢GyHKuud.  Permenue
MOKa3aTeIbHbIX U JIOrapu(pMHUUECKUX YPAaBHEHUN U HEPABEHCTB I10
U3BECTHBIM  anroputMaM.  O3HakOMJIEHHME € IOHATHEM
HEeNpepbIBHONM  mepuoguueckol  (yHKIMM, (GOpMYIMpPOBaHUE
CBOWCTB CHHyCa U KOCHHYCA, IIOCTPOGHHE HUX TIpaduKOB.
O3HakoMJIEeHHME C TIOHSATHEM TapMOHMYECKHX KojeOaHWi Hu
MpUMepaMu FapMOHUYECKUX KOeOaHUM AJIs ONMCaHMsI POLIECCOB
B (pusuke u npyrux obmactsax 3HaHUsA. O3HAKOMIICHHE C TOHITHEM
pa3pbIBHOM MeproaudecKoi GyHKINUU, HOPMYIUPOBAHUE CBOMCTB
TaHM€HCAa M KOTaHIeHca, MOCTpoeHue ux rpapukos. [Ipumenenue
CBOWCTB byHKIUI JUISL CpaBHEHUS 3HAYEHUU
TPUTOHOMETPUYECKUX (DYHKIMM, peIIeHUs] TPUTOHOMETPUYECKHX
YpaBHEHHUH. IToctpoenue rpauKoB 00paTHBIX
TPUTOHOMETPUYECKUX (YHKIMUA U OIpeNeIeHue 10 TpaduKam Hx
CBOMCTB. BrinonHeHue npeoOpa3oBaHus rpaduKoB.

HAYAJIA MATEMATHYCKOI'O AHAJIN3A

ITocienoBaTeLHOCTH

O3HakoMJIEHME C TIOHSATHEM YHCIOBOM IMOCJIEI0BATEIHLHOCTH,
cocobamu €€  3amaHus,  BBIYHCICHUSMH €€  YJICHOB.
O3HakomiIeHHME C TOHATHEM TMpelena IOCJIeI0BaTeIbHOCTH.
O3HakOMJICHHE C BBIYMCICHHE CYMMBI OECKOHEYHO YOBIBarOIIEH
reoOMEeTpUYECKON mporpeccuu. Pemienue 3agady Ha NPUMEHEHHUE
bopMyNBI CyMMBI OCCKOHEUHO YOBIBAIOIICH TIe€OMETPUICCKON
IIPOTPECCHUU.
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IIpousBoanas u eé
NpUMeHeHHe

O3HakOMJIEHME C TOHATHEM Npou3BoAHOW. M3yuenue wu
(bopmyIHpoBaHUE €€ MEXaHNIECKOTO M TEOMETPUIECKOTO CMBICIIA,
M3y4YEHHE aIropuTMa BBIYUCIEHUS NPOU3BOAHONW Ha MpUMEpe
BBIUMCIICHUSI MTHOBEHHON CKOPOCTH W YTJIOBOro Ko3(duireHrta
kacatenpHOU. CocTaBlieHWE ypaBHEHUH KacaTeabHOM B 0O0IIeM
Bune. YcBoenue mpaBun auddepeHnupoBaHus,  TaOTUIIBI
MPOU3BOIHBIX  JJIEMEHTAPHBIX  (QYHKIMH, MNpUMEHEHUe A
muddepeHmpoBanuss  QYHKIMHA,  COCTAaBJICHUS  ypaBHEHUUH
KacaTenpHOU. M3yueHue TeopeM O CBSI3U CBOMCTB (PYHKUUH U
MpOu3BONHOW, ¢opmHupoBKa wux. IIpoBeneHHe C TOMOIIBIO
MPOM3BOHON HCCIEeMOBaHMUS (DYHKIMH, 3aJaHHOH (QOPMYIIOW.
VYcraHoBIeHHE CBS3M CBOWMCTB (DYHKIIMHM M TIPOU3BOJAHONW MO WX
rpadukam. [lpuMeHeHue MPOW3BOIHOW IJIS pEIICHUs 3a7ad Ha
HAaxXOXJCHUE HauOOJbIIEero, HAUMEHBIIEr0 3HAYEHUS U Ha
Hax0JICHUE SKCTPEMyMa.

IlepBooGpa3Hasi u MHTerpaJ

O3HakoMJIeHHME C TMOHATHEM HWHTErpaja W MepBOOOpa3HOM.
W3ydenue mnpaBuiIa BBIYMCICHUS IEPBOOOPA3HOM U TEOPEMBI
Herotona-Jleitbuuna. Pemenue 3a1ay Ha CBSA3b MEPBOOOPA3HON U
e€ TMpOU3BOJIHOHN, BBIUKUCICHHE NEPBOOOpPA3HON [UIsl JaHHOU
¢yHkuun. Pemenue 3agauy Ha NpPUMEHEHHWE UMHTErpana Juls
BBIUMCIJICHUS (PU3MUECKUX BEIMYHUH U TUIOIAEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
ypaBHeHuii. HepaBeHncTBa u
CHCTEMbI HEPAaBEHCTB C
ABYMSH IlepeMeHHbIMU

O3HakOMJIEHME C MPOCTEHIIMMH CBEACHUAMH O  KOPHAX
anreOpandeckux  ypaBHEHUH,  TOHATUSMU  HUCCIIEOBaHUS
YpPaBHEHUH WM CUCTEM  ypaBHEeHHMH. H3ydenwme  Teopum
PaBHOCWJIBHOCTA ypaBHEHH H €€ mnpuMeHeHud. I[loBropeHne
3allUCH  PEIIEHUs  CTAaHJAPTHOIO  ypaBHEHHW,  INPUEMOB
npeoOpa3oBaHusl YpaBHEHUH JJIsl CBEJEHMS K CTaHIApTHOMY
YpaBHEHHIO.  PelleHne  palMOHANBHBIX,  HPPALUOHAIBHBIX,
[IOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YPABHEHHH U CHCTEM.
Hcnonp3oBanue CBOMCTB U TpaduKOB (PYHKIUI Ui perieHHs
ypaBHeHUl. [loBTOpeHHE OCHOBHBIX MPHUEMOB DPELIECHUS CHCTEM.
Pemenue ypaBHeHUI ¢ IPUMEHEHUEM BCEX MTPUEMOB (Pa3I0KEHUS
Ha MHOJKUTEJIH, BBEICHUS HOBBIX HEHU3BECTHBIX, IOJICTAaHOBKH,
rpagudyeckoro Merona). PemieHwe cuCTeM — ypaBHEHUH C
NPUMEHEHUEM pPa3IMYHbIX CIIOCO00B. O3HAKOMIICHHE C OOLIUMHU
BOIPOCAMM DEILIEHUS HEPABEHCTB M HCIOJIb30BAaHUE CBOMCTB U
rpa¢pukoB (YHKIMH TP PELIEHHH HEPaBeHCTB. PereHue
HEPABEHCTB M CHUCTEMBI HEPABEHCTB C NPUMEHEHHUEM DPA3IMUYHBIX
cnioco0oB. [IpuMeHeHne MaTeMaTHYECKUX METOJOB /ISl PELICHHUs
COJIepKaTeNbHbIX 3a/ad M3 pa3IMYHbIX 00JacTeil Hayku U
MpakTUKU. VIHTepnpeTupoBaHue pe3yabTaTOB C YUYETOM PeabHbIX

OTpaHUYCHUH.

3JEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEA U CTATUCTUKHA
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OcHOBHBIC NOHATHSA
KOMOMHATOPUKH

N3yuenne npaBuiia KOMOMHATOPUKH M PUMEHEHHUE TIPU PELICHUN
KOMOMHATOpHBIX  3adady. PemeHnne KOMOMHATOpPHBIX —3ajad
METOJIOM Tiepedopa U Mo MpaBUIy YMHOKeHUs. O3HaKOMJICHHE C
HNOHATUAMM KOMOHMHATOPUKHU: Pa3MELICHUAMH, COYETAHUIMH,
HepecTaHOBKaMU U (popMyJiaMu 71 UX BeluKciIeHUs. OObsicHEHHE
U TpuMeHeHue (GopMysn Ui BBIYMCICHHMS  pa3MELeHHH,
NEPEeCTaHOBOK M COYETaHMU MpHU pelieHuu 3agad. O3HaKoMIICHHUE
¢ Ounomom Hrilorona u TpeyroiapHukoMm Ilackans. Pemenue
IPAKTUYECKUX 3aJa4 C HCIIOJIb30BAHUEM IMOHATHM M IpaBUIl
KOMOWHATOPHKHU.

JJIeMeHTbI TEOPUHU
BepPOSITHOCTEM

N3ydyeHne KIacCUYECKOro OMNPEENIEHUsT BEPOATHOCTH, CBOICTB
BEPOATHOCTH, TEOPEMBI O CyYMME BepOsATHOCTEl. PaccmoTrpeHue
MPUMEPOB BBIUYKMCICHUS BEPOSATHOCTEH. Pellenne 3amad  Ha
BBIUHCJICHHE BEPOSITHOCTEH COOBITHIT

IIpeacraBiieHre JaHHBIX
(Tadau1bl, IMATPAMMBI,

rpaguxn)

O3HakOMJIEHME C MPEACTAaBICHUEM YMCIOBBIX JaHHBIX U HX
XapakTepucTUKaMHu. PenieHne npakTHuecKux 3a7ad Ha 00paboTKy
YHUCIJIOBBIX JAHHBIX, BEIUNCICHUE UX XapAKTEPUCTHK.

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NMPOCTPAHCTBE

@opMynMpOBaHHE U  JOKa3blBAHHME OCHOBHBIX TEOpPEM O
paccTosiHUAX (TeopeM CYIECTBOBaHMs, CBOWCTBA). M300pakeHue
HA YepTeX)ax M MOJENSAX PACCTOSHUS U OOOCHOBAHUE CBOUX
cyxnaennit. OmnpeneneHue ¢ BBIYKMCICHHE pPACCTOSHUM B
npoctpanctBe. [IpumeHerrne GopmMys U TeOpeM INIAaHUMETPUH TS
pemieHus 3aaad. O3HAKOMJIEHME C TIOHATHUEM MapajljIeIbHOTO
IIPOEKTUPOBAHUA U €ro cBoiicTBamMu. POpMyYIUPOBAHUE TEOPEMBI
0 IUIOHAAM  OPTOTOHAJIBHOM  NPOEKIMH MHOTOYTOJbHUKA.
[Ipumenenue Teopuu 11 OOOCHOBAaHUS TOCTPOCHUU H
BBIYMCIICHUH. APTYMEHTUPOBAHUE CBOMX CYXJIEHHM O B3aMMHOM
PaCTOIO0KEHUH MPOCTPAHCTBEHHBIX PUTYD.

MHororpaHHuKHu

Onucanue u XapaKTepUCTHKA pa3IUYHbIX BUJIOB
MHOTOIPAHHUKOB, TIE€PEUNCICHUE MX JJIIEMEHTOB M CBOMCTB.
N300paxkeHe MHOTOIPAaHHUKOB M BBIIIOJIHEHUE TOCTPOEHUS Ha
N300paKeHUsIX M MOJENAX MHOIOI'PDAaHHHMKOB. Brluncnenue
JUHEHHBIX  DJIIEMEHTOB W  yIIOB B IPOCTPAHCTBEHHBIX
KOH(QUTrypanusx, apryMEHTHPOBAHME  CBOMX  CYXJICHHHU.
XapakTepucTuka M H300pakeHHE  CEYEHHUs,  pa3BEPTKH
MHOTOIDAHHUKOB,  BBIYMCIICHHE  IUIOIIAJEH  ITOBEPXHOCTEH.
[Toctpoenne mpocTeHmux cedeHui KyOa, MPHU3MBI, MHUPAMUJIBI.
[lpumenenne (GakTOpOB W CBENEHUH W3  TUIAHUMETPHH.
O3HakoMJIeHME C€ BHMJAaMHU CHMMETPUII B  NPOCTPAHCTBE,
dbopMyIUpOBaHUE OMpEEICHUNH W CBOWCTB. XapaKTePHUCTHUKA
CUMMETPHH TEJI BpalleHHs W MHOIOrpaHHMKOB. [IpumeHeHme
CBOICTB CHMMETPUM IIpU peElIeHHH 3anad. lcnonb3oBaHue
npUOOPETEHHBIX 3HAHWN JUIsl MCCIEeOBaHHUS U MOJAEIMPOBAHUS
HECIJIOKHBIX 3ajad. M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U
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BBITTIOJTHCHUEC PUCYHKOB I10 YCJIOBUSM 3aj1ay.

Tesia 1 MOBEPXHOCTH
BpalleHus

O3HakoMJIeHHE C BHJAMH Tell BpalleHus, (popMylInpoBaHHE HX
omnpeneneHu U cBoucTB. DoOpMyIMpOBaHUE TEOPEM O CEUYEHUU
mapa IJIOCKOCTBIO M IUIOCKOCTH, KacaTelpHOW K  cdepe.
XapakTepucTUKa U HU300pa’KeHUE TeNl BpallleHus, UX pa3BEepTKH,
cedyeHusd. PenieHue 3amad Ha NMOCTPOCHHME CEYCHMM, BBIYHCICHHE
JUTVH, paccTOSIHUM, YIJIOB, IUIOIIAICH. [IpousBenenue
JIOKa3aTeNbHbIX PACCYKACHUM NpHU peuieHuu 3axad. lIpuMenenune
CBOICTB CMMMETPUM IIPU PEUICHWM 3ajJady Ha TeJa BpPALLEHUS,
KoMOuHaImio T1ei. M300pa)keHne OCHOBHBIX KpYIJBIX Tl U
BBITIOJIHEHHE PUCYHKA 10 YCJIOBHIO 3a/1a4Hu.

HN3MeHeHus B reoMeTpHU

O3HaKOMH€HI/Ie C MNOHATHUAMU ILIOIIAIN U O6”I)€Ma, aKCuomMamMu n
cBoMcTBaMU. PellieHue 3a1a4 Ha BEIUMCICHUE IUIONIAAEN MIIOCKUX
buryp ¢ mpuMeHEHHEM COOTBETCTBYIOIMX (opMyd U (aKTOB M3
wiaHuMeTpun. l3ydeHue TeopeM O BBIUKCICHHH OOBEMOB
MIPOCTPAHCTBEHHBIX Tell, pEIICHHE 3a7a4 Ha MpUMEHEeHHe (HopMy
BbIUKCICHUST 00beMoB. M3ydenune Qopmya A BBIUKCICHHS
Hnomaneﬁ HOBerHOCTI/I MHOFOFpaHHI/IKOB n TCI BpaH_[eHI/Iﬂ.
OSH&KOMHGHHG C MCTOIAOM BBIYUCJIICHUA ILJIOIIIaAU HOBCpXHOCTI/I
ctepsl. Permenne 3a1a4 Ha BBIYMCIICHHUE IDIOMAACH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEII.

KoopaunaTtbl 1 BeKTOPBI

O3HakoMJIEHWE C TIOHSATUEM BeKTopa. M3ydeHuwe nexkapToOBOH
CUCTEMBI KOOPJIMHAT B MPOCTPAHCTBE, OCTPOCHUE IO 3aJaHHBIM
KOOpAMHATAM TOYEK M IUIOCKOCTEH, HAXOXKIEHUE KOOpAUHAT
Touek. HaxoxeHue ypaBHEHHI OKPYKHOCTH, c(hepbl, TNIOCKOCTH.
Beluncienue paccTOSHUM MEXIy TOYKaMu. I3ydeHue CBOMCTB
BEKTOPHBIX BEJIMYMH, MPAaBWJI HAXOXKJACHUS KOOPIHMHAT BEKTOpA B
MPOCTPAHCTBE, MpaBWI JIEUCTBUM C BEKTOpPaMH, 3aJaHHBIMU
KoopAauHataMmu. [IpuMeHeHHMe TeopuM NpM pElIEHUM 3aJad Ha
JEUCTBUS C BEKTOpaMH. M3ydeHHE CKaJApHOIO NPOU3BENCHUS
BEKTOPOB, BEKTODHOTO YpaBHEHHUS TMPSAMOH M  IIOCKOCTH.
IIpumeneHne TeopuM IpU pELIEHUM 337ad Ha JEHCTBUE C
BEKTOPAMM, KOOPIWHATHBIA METOJ, NPUMEHEHHE BEKTOPOB JUIS
BBIUMCJICHUS] BEJIWYMH YIJOB MU paccTossHUuM. O3HAKOMIIEHHE C
JIOKa3aTeIbCTBAMU  TEOPEM  CTEPEOMETPUHM O  B3aUMHOM
pPACIIOJIOKEHUN TPAMBIX M IJIOCKOCTEHM € HCIOJIB30BAHUEM
BEKTOPOB.
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YcioBus peaiu3anuu NPorpaMMbl
TpeGoBaHUsA K MUHUMAJIBHOMY Y4e0OHO-METOIHYECKOMY H MATEPHAIBLHO-
TeXHH4YecKoMy oOecniedenuio IlporpaMmbl y4eOHOM 1M CHUIIIMHBI
«MaremaTuka»

OcBoenue nporpammbl yueOHON AUCHUIUIMHBI «MaTemMaTuka» Mpeanoiaract
HaMM4ue B TpodeccHoHambHON 00pa3oBaTENbHONW OpraHU3alUM, pPeau3yIoIIeH
00pa3oBaTeIbLHYIO0 IPOrpaMMy CpeTHET0 00IIero 00pa3oBaHus B MpeIesiax OCBOCHHS
OIIOIT CIIO na 6a3e OCHOBHOTO 00mIero 0Opa3oBaHMs, y4eOHOTO KaOWMHETa, B
KOTOPOM HMEETCS BO3MOXKHOCTH OOECIEYUTh OO0yYarOMIMMCS CBOOOIHBIA OCTYII B
WHTEepHET BO BpeMs YIEOHOTO 3aHATHS U TIEPHO]] BHEYYEOHOH JACSITCIHEHOCTH.

[Tomenienne kaOuWHETa MOJKHO YAOBIETBOPATH TpeOoBaHusIM CaHUTapHO-
AMUJIEMHOJIOTHYEeCKUX MpaBuid U HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIIOBBIM 000PY/I0BaHHEM, YKa3aHHBIM B HACTOAIIUX TPEOOBAHUSIX, B TOM
YUCJI€ CIENUaTU3UpPOBAHHON y4eOHOW MeOenblo ©  CpeACTBaMU  OOy4YEHHS,
JOCTaTOYHBIMH  JIJIE  BBIMIOJTHEHUS  TPEOOBaHWM K  YPOBHIO  IOJATOTOBKH
oOyuatomuxcs.( [Tucemo MunuctepctBa oOpazoBanus u Hayku P® ot 24.11.2011 Ne
M/I-1552/03 «O6 ocHameHun o011e00pa30BaTENbHBIX YUPEKACHUN YUYEOHBIM H
y4eOHO-71a00paTOPHBIM 000PYAOBAHUEM). )

B xaGunere MOMKHO OBITH MYJIbTUMEIUNHOE OO0OpPYIOBaHHUE, MOCPEICTBOM
KOTOPOTO  Y4YaCTHUKHM 00pa3oBaTeNbHOTO MpoIllecca MOTYT IPOCMAaTpUBAThH
BU3yallbHYI0  WHGOpPMAIMI0O MO0  MaTeMaTWKe, CO3/1aBaTh  IPE3CHTAIIHH,
BUJICOMATEPHUAITbI, HHBIE TJOKYMEHTHI.

B coctaB yue0HO-METOIUYIECKOTO U MAaTEPUATLHO-TEXHUYECKOTO 00SCTICYCHUS
pOrpaMMbl Y9eOHOH AUCIUIUIMHBI «MaTeMaTHKa BXOIST:

¢ MHOTO()YHKITMOHAILHBIN KOMIUJICKC MTPETI01aBaTEelIs;

® HarIIHBIE MOCOOMS (KOMILJIEKTHI YYeOHBIX TaOJIUII, TJIAKaTOB, TOPTPETOB
BBIIAIOIINXCS YICHBIX-MATEMATHKOB U JIP. );

¢ uH(pOPMAITMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

® DSKpPaHHO-3BYKOBbIE TOCOOUS;

® KOMIUIEKT TEXHUYECKOW JOKyMEHTAaIli¥d, B TOM 4YHCIIE [acrlopra Ha
cpencTBa 00ydeHHUs, MHCTPYKITUU TI0 UX UCTIOJIb30BAaHUIO U TEXHUKE O€30TIaCHOCTH;

e OubOnMoTeuHbIN HOH/.

B 6ubnmoreunsiii GoH BXOAAT YICOHUKH, yU€OHO-METOINYECKIE KOMIUJICKTHI
(VYMK), of0ecrneunBaromupe OCBOCHHE YYEOHOM JUCHUIUIMHBI «MaTeMaTHuKay
PEKOMEHIOBAaHHBIC WJIHM JOIYIICHHBIC IJISi HCIOIb30BaHUA B MPOGECCHOHATBHBIX
00pa3oBaTeNbHBIX OPTraHU3AIUAX, PEATU3YIONUX O00pa30BaTEIbHYI0 MPOTPAMMY
cpeaHero oo6bmiero o6OpazoBanust B mpeaenax ocBoenus OIIOIT CIIO na 6aze
OCHOBHOT'O 00IIIET0 00pa3oBaHuUsl.
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bubGnuoreunsii  ¢oHx  MokeT  OBITh  JOMOJHEH  JHIMKIONEAUSIMH,
CIIpaBOYHUKAMH, HAYYHOW, HAYUYHO-IIONMYJIAPHOM M JOpPyrou JIUTEpATypou I10
MaTEMaTHKE.

B mpouecce ocBoeHMs mporpamMmbl YYeOHOM IHUCHUIUIMHBI «MaTemaThka»
CTYJEHTBl JOJDKHBI IMOJIyYUTh BO3MOXKHOCTb JOCTyIa K O3JIEKTPOHHBIM Yy4€OHBIM
MaTepuaiaM 1o MaTeMaTHKe, UMEIOIUMCS B CBOOOJHOM JocTyne B ceTh MHTepHer
(2JIEKTPOHHBIM KHUTaM, MTPAKTUKyMaM, Tectam, matepuaiam EI'D u np.).

[TporpamMMHoOe obecrieueHune
MS Win XP Professional SP2 32-bit Russian Legalization DVD license
Ne43899319, nunensuonssiii goroBop ot 07.05.2008 (OO0 «HIIO Wunyknus
bpsackoe mpeact.»), «Microsoft Office Standard 2007» Microsoft Open License
43178755 (OO0 «HIIO WHnykmusi»), HOMEp 3aka3a TOProBOr0 IOCPEIHUKA:
ML766281-3.
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Cnucok aureparypsl
(OCHOBHBIE HCTOUYHHKU:

bammakos M.M. Marematuka: 3aiaunuk: yue0. mocobue: — 5-€ u3l., cTep, -
M., OUL] «Axagemus», 2018.

bammakoB M.M. Matemaruka: CO0opHUK 3a7a4 NpOoPHILHON HAITPABIEHHOCTH:
yue0. mocobue: — 3-e uz., crep, - M., OUL «Akagemus», 2019.

bammakos M.M. Maremarnka: y4eOHUK: — 6-¢ u3m., crep, - M., OUI]
«Axamemus», 2019.

JlononHuTenbHas JuTEpaTypa:

bammakos M.M. Maremaruka: Kaura nis mpenogaBatesis: METOJI. TocoOue:
DnekTpoHHbIH Gopmart, - M., OULL «Akagemus», 2018.

AmumoB III. A. u ap. Maremaruka: anrebpa ¥ Hadajla MaTeMaTHYECKOTO
aHayim3a, reoMeTpus. AnreOpa W Hayajla MaTeMaTHYEeCKOTOo aHaim3a (0a3oBbIA U
yrayonennsiii ypoBan) 10—11 wmaccel. — M., M3natensctBo «IIpocBemenue,
2019.

Artanacsn JI. C., bByry3os B. @., Kagomues C. b. u np. Maremaruka: anre6pa
M Hayaja MareMaruueckoro aHanu3a. [eomerpus. ['eomerpust (0a3oBbIi U
yrayonennbiii yposau) 10—I11 xmaccel. — M., M3natensctBo «lIpocBemenue,
2019.

Konsrun FO.M., TkaueBa M. B, ®eneposa H. E. u np. Maremaruka: anrebpa u
HayaJla MaTeMaTHYeCcKoro aHanm3a. AjreOpa W Hayajla MaTEeMaTHYECKOTO aHajau3a
(6azoBbiii u yriyoneHHbii ypoBau) 10 kmacc / mox pen. A. b. Xwmkdenko. — M.,
N3parensctBO «lIpoceemenne», 2019.

Konsarun FO.M., TkaueBa M. B., ®enepoBa H. E. u np. Marematuka: anredpa
Y Hayvajla MaTEeMaTUYEeCKOro aHanu3a. Anredpa v Hayala MaTeMaTHUYeCKOro aHajau3a
(6azoBbIit U yriryOneHHbiit ypoBHu) 11 kmace / mox pea. A. b. Kuxdyenko. — M.,
N3natensctBO «IIpocBenienue», 2019.

HHTtepHeT-pecypcesl:

https://www.iprbookshop.ru/ - DnekrporHo-0nbHoTedHast cuctema [PRbooks
https://e.lanbook.com/ - DnekTpoHHo-0MOMMOTEUHAs cuctema JIAHD

http://www.consultant.ru/ - CipaBouno-nipaBoBasi cucteMa Koncynsrantllntoc

https://www.elibrary.ru/ - HarnonanbHast anekTpoHHas Oubauorexa

http://www.edu.ru/ - ®enepansubiii  MuTepHer-noptan  «Poccuiickoe
00pa3oBaHUE»

45


https://www.iprbookshop.ru/
https://e.lanbook.com/
http://www.consultant.ru/
https://www.elibrary.ru/
http://www.edu.ru/

KOHTpOJIb H OIICHKA PE3yJbTaTOB OCBOCHUSA quGHOﬁ ANCHHUIIINHBI

Kontpons u oIlleHKa pe3yibTaToB

OCBOEHUS y4eOHOW JAUCIUILIUHBI

OCYIICCTBJIACTCA IPCIIOAABATCIICM B IIPOLECCC IIPOBCACHHUA TPAKTUUCCKUX 3aHITUU U

7ab0paTOpHBIX padOT, TECTUPOBAHMS,
WHIMBUYaJIbHBIX 3aJaHU, POEKTOB, UCCIIEIOBAHUN.

a TaKXKC BbIIIOJIHCHUA O6yan-OH.II/IMI/IC}I

Pe3yabTarhl 00yuyeHus
(ocBOCHHBIC YMEHUS1, YCBOCHHbIC 3HAHUSA)

®opMbI 1 METOABI
KOHTPOJISl H OILleHKH
pe3yJibTATOB
00y4eHuUs

AJITEBPA

YMEHHUSI:

® HAXOAWTH 3HAUEHUS KOPHSA, CTETICHH, Jorapudma,
TPUTOHOMETPHUUYECKHUX BBIPAXKEHHUI Ha OCHOBE OIPE/IEICHHUS,
UCIOJIb3Ys MPU HEOOXOJUMOCTU UHCTPYMEHTAJIbHBIE
CPEICTBA; MOJIb30BATHCS NPUOIMKEHHON OLICHKOW ITPU
IPAaKTHYECKUX pacyeTax;

Y CTHBIN cUeT

® BBINOJHATH IPEOOPA30BaHUS BHIPAXKECHUM, IPUMEHSIS
dbopmyJibl, CBSI3aHHBIE CO CBOMCTBAMU CTETICHEH,
JgorapuMoB, TPUTOHOMETPUUYECKUX (HYHKIIHIA;

Marematuueckuit
JTAKTAHT

HCNO0JIb30BATH NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOH

JeSITeJIbHOCTH Y MMOBCEHEBHOM KHU3HMU:

® I MPAKTHYECKHUX PAcYETOB MO PopMyJiaM, BKIIOUAS
(bopMyJIbl, coiepKAIIME CTETIEHH, PAAUKAIIbL, J0rapupMbl U
TPUTOHOMETPUUECKHUE (PYHKIIUU, UCTIONIBb3YSI PU
HEO0OXOMMOCTH CITPAaBOYHbBIE MATEPHAIIBI U TIPOCTEHIIIHE
BBIYMCIIUTEIBHBIE YCTPOUCTBA.

DOyHKIUHN U TPaPUKHU

YMEHUS:

® BBHIUUCIIATH 3HAUYCHUE QYHKITUH 110 33JJaHHOMY 3HAYCHHUIO
apryMeHTa MpU Pa3IudHbIX CrIoco0ax 3aMaHus QyHKIINN;

MaremaTuueckuit
JTAKTAHT

® BBINOJHITH IPEOOPA30BaHUS BHIPAXKECHUM, IPUMEHSIS
dbopmyIibl, CBSI3aHHBIE CO CBOMCTBAMU CTETICHEM,
JgorapuMoB, TPUTOHOMETPUUYECKUX (HYHKIIHIA;

TecToBas nmpoBepka

® JHCIOJIB30BaTh MOHATHE (DYHKITUH ISl OTIMCAHUS U
aHaJIn3a 3aBUCUMOCTEH BEJIUYUH;

CamocrosaTepHas
pabota

HCNO0Jb30BATh NPUOOPETEHHbIC 3HAHUSA U YMEHUS B IPAKTHYECKOH

ACATCJIBbHOCTH " HOBCC}]HCBHOﬁ KU3HHU:
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® JJIsl OTIMCAHMUSI C TIOMOTIBIO (DYHKIMA Pa3THIHBIX
3aBUCUMOCTEH, PEICTaBICHUS UX TPapUIECKH,
WHTEpIIpETaluU rpaduKoOB.

Hauaja MmaTeMaTH4eCKOro aHajn3a

YMEHUSA:

® HaxOJWUTbh MPOU3BOJHBIC FJIEMEHTAPHBIX (PYHKIUA;

® [CIIOJIB30BaTh IPOU3BOAHYIO JIJISl U3YUEHUS CBOICTB
(yHKUMNA 1 TOCTPOEHUS IPAPHUKOB;

® [PUMEHATH NPOU3BOAHYIO JUISl IPOBEACHUS
IpUOIMIKEHHBIX BBIUMCIICHUH, pelIaTh 3a4a4u IPUKIIAIHOTO
XapakTepa Ha HaXO0X/IeHHEe HauOOoJIbIIero ¥ HAMMEHbIIETO
3HA4YCHUS,

CamocrosiTenbHas
pabota

® BbIYUCIIATH B HpOCTGfIHIHX ClIydasdx 1muiomaan 1 00BEMBI

C UCIIOJIB30BAHUEM OIIPCACICHHOIO HHTCTpaJia;

KonTtponbshas pabota

HCMO0JIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTHYECKOM

JeSITeJIbHOCTH M NMOBCEIHEBHOM KU3HHU JJI:

® peIICHUS TPUKIATHBIX 3a7a4, B TOM YHCIIE COLUATIBHO-
SKOHOMMYECKUX U (PU3NYECKUX, HA HAMOOJbIINE U
HaWMEHBIITHME 3HAYCHUS, HA HAaX0XKICHUE CKOPOCTH U

YCKOPEHHUSI.

YpaBHeHUS U HEPABEHCTBA

YMEHUSA:

e pelaTh pallMOHANIbHbBIC, TOKAa3aTeIbHbIE,
JorapupMUYECKUe, TPUTOHOMETPUUECKHUE YPaBHEHUS,
CBOJISIIMECS K JIMHEHHBIM U KBAJPATHBIM, a TAKXKE
aHAJOTUYHbIE HEPABEHCTBA U CUCTEMBI;

Y CTHBIN CUET

® HCIOJIB30BaTh I'papUUECKUil METOJ PEIICHHS YPaBHEHUI
Y HEPABEHCTB;

CamocrosaTenpHas
pabota

L4 I/I306pa)KaTB Ha KOOp,HHHaTHOﬁ IIJIOCKOCTH PCIICHUA
ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTCM C IBYMs HCHU3BCCTHBIMU,

KounTponbHas pabora

® COCTAaBJIATH U pEUIaTh YPABHEHHUS U HEPABEHCTBA,
CBSI3bIBAIOIIME HEU3BECTHBIC BEJIMUNHBI B TEKCTOBBIX (B TOM

YHCJIC HpI/IKJ'IaZIHbIX) 3ajJadax.

HUccnenoBarenbekas
pabota

HCNO0JIb30BATH MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOH

JACATCJIBHOCTH U HOBCGI[HeBHOﬁ KU3HU:

® JJIA IOCTPOCHUA U UCCIICAOBAHUA HpOCTGﬁHIHX
MAaTCMaTHYCCKUX MO,I[CJIGﬁ.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN
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yMeThb:

e pelaTh NPoCTerile KOMOMHATOPHBIC 3a]a4l METOI0M
nepebopa, a TakKe C UCIOJIb30BAHUEM U3BECTHBIX (HOPMYIT;

YceTHBIN 01IpocC

® BBIYUCIIATH B IIPOCTEHIINX CAydYasx BEPOSITHOCTH
COOBITHI Ha OCHOBE ITOJICUETAa YKMCIIA HCXO/I0B;

Marematuueckuii
JTAKTAHT

HCMO0JIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHHUS B NPAKTHYECKOM

JeSITeJIbHOCTH M NMOBCEIHEBHOH SKH3HMU:

e Ui QHAJINM3A PEAIBHBIX YUCIOBBIX JaHHBIX,
NPEICTaBICHHBIX B BUJIE IUarpaMM, TpauKoOB;

® aHaJlu3a I/IH(i)OpMaHI/II/I CTaTUCTHUYCCKOI'O XapaKTepa.

I'EOMETPUA

yMeTh:

® pacmo3HaBaTh HA YEPTEKAX M MOJIEIAX
IPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTDH TPEXMEPHBIC
0OBEKTHI C MX ONMMHUCAHUSIMH, U300PAKCHHUSIMU;

CamocrosarepHas
pabota

® ONUCHIBaTh B3AMMHOE PACIIOJIOKECHHE MPSAMBIX H
TUIOCKOCTEH B MIPOCTPAHCTBE, APeYMEeHMUPOBAMb CE0U
CYHcOeHUsL 00 IMOM PACNONOHNCEHUU,

® JAHAJIIM3UPOBATH B HpOCTCﬁIHPIX ClIy4dadax B3aMMHOC
PaCIIOJIOKCHUC 00BEKTOB B IIPOCTPAHCTBC,

® u300paxaTb OCHOBHBIC MHOTOTPAHHUKH U KPYTJIbIE TENa;
BBIITOJIHATH YEPTEXKHU 110 YCIOBUAM 3a]1a4;

® cmpoums npocmetiwiue cevenus Kyoa, npuzmol,
nUpamuowl,

e pelaTh MIAHUMETPUYSCKUE U MPOCTCHUIITHE
CTEPEOMETPUUECKHE 3a/1a4l Ha HAXOXKICHHE
FCOMETPHUYCCKHUX BEIUYMH (JJIMH, YTJIOB, IUIOMIACH,
00bEMOB);

Pemenue 3agau

® JCIIOJIB30BATh IIPU PCIICHUN CTCPCOMECTPUICCKUX 3a1a4
IJIaHUMCTPUUICCKUC (baKTBI n MCTOABI,

KonTponbshas pabora

® [IPOBOJUTH JIOKA3ATEIIbHBIC PACCYKICHUS B X0O/I€
penieHus 3aaauy;

Pedepar

HCIIO0JIb30BaThb IIpPIOﬁpeTeHHLIe SHAHUSI U YMCHUS B HpaKTH‘IeCKOﬁ

ACATCJIBbHOCTH " HOBCC}]HCBHOﬁ KU3HHU:

e J11s MccienoBaHus (MOACTUPOBAHMS) HECTIOKHBIX
NPAaKTHYECKUX CUTYyalMil HA OCHOBE U3YUYEHHBIX (HOPMYIT U
CBOMCTB (puryp;

® BBIUKCICHUS 00BEMOB U IUIOIIAJIeH MOBEPXHOCTEN
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IIPOCTPAHCTBEHHBIX TEN IPH PELICHUH NPAKTUYECKUX 3a7a4,
UCIOJIb3YsI PU HEOOXOAUMOCTH CIIPABOYHUKHU U
BBIYMCIIUTEIBHBIE YCTPOUCTBA.

[IpomesxyTouHas arrectanus B popme sK3ameHa

Buabl camocToATe/IbHOM BHEAYTUTOPHOM PA0OThI:

° AHanu3 U peleHne JIOTUYECKUX 3aJaHn;

° Bueayautopnas paborta ¢ ucrounnkamMu nHGOPMAIUU C 1eIb0 oadopa
JIMJTAKTUYECKOr0 MaTepuaia

° BremmonHenne OTYETHBIX paboT 1O WHAMBUIYATHLHBIM 3aJIaHUSM.
NunuBuayanbHble 3a0aHUs

° N3ydeHue cXem U UX COCTaBIICHUE

° NuauBuayanbHOE TPOEKTHOE 3a/1aHUE

o Hanucanue TBOpuUeckux pador;

o OdopmieHue TaOauIl U CXEM.

° IlonroroBka K 3aHSITHSIM C MCIIOJb30BAaHUEM KOHCIIGKTA JCKIHMHU H

Pa3IUYHBIX UCTOUYHHUKOB. [I0AroTOBKA K MPAKTUYECKUM 3aHSTUAM MO Pa3gaTOUYHOMY
Marepuany. [lonroroBka TBopueckux padot (mpe3eHTaiui)

° [IpopaboTka KOHCIIEKTa JEKUUU, Y4eOHOM JUTEpaTyphl U CHEHUaTIbHOU
auTeparypsl, UHTEpHET HICTOYHUKOB.

o Odopmienne oTueTa 1 MOAroTOBKA K 3allUTe.

o [ToaroroBka cooOleHu, 10KIIa10B, pedepaToB, MPe3eHTAIIUIT;

o [TonroroBka K OTBETaM Ha KOHTPOJIBHBIE BOMIPOCHI, K 3a4€TaM M0 TeMaM

HOI[FOTOBKa OIIOPHOI'O KOHCIICKTA I10 TCMaM

Pabora ¢ nuTepaTypoii — cocTaBlIE€HUE TE3UCOB

Pemenue 3agau

PaGota ¢ yueOHUKOM (COCTaBICHUE KOHCIIEKTA, TTaHA)

Pemenue CUTYAIIMOHHBIX 3a/1av 110 3a/laHHBIM YCJIOBUSAM

PaboTta ¢ TeXHUYECKMMHU CITPaBOYHUKAMU

o PedeparuBnas pabora

o Pa6ota o n3noxkeHHOMY TMpenogaBaTesieM B ay JMTOPUN MaTepHary

o PaboTra ¢ KOHCIIEKTaMH C MOCIEAYIOIIUM BBITOJIHEHUEM MPAKTUIECKIX
3a1aHUN

o PaGota co cnoBapsmu

o CocraBieHue rioccapus

o CaMOCTOSITENIBHOE OCBOEHHE JIOMOJHUTEIBHBIX TEM, YIUIYOJISIFOIIUX

pazzensl kypca. CocTaBleHUE Uarpamm.
o CocraBieHue nepeuHen
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o CamocrosiTenbHass paboTa MO BBIOJHEHUIO PACUYETHBIX 3a1ad IO
3aJJaHHBIM yclIoBUsAM. CUcTeMaTH4ecKas MpopadOTKa KOHCIIEKTOB 3aHATUN, y4eOHOM,
CIIPABOYHOM M HAYYHOM JIUTEPaTypHl.

o Cucremarnueckass NOATOTOBKA K  IPAKTHYECKUM  3aHATHUSM  C
WCIIOJIb30BaHUEM KOHCIIEKTA, YYEOHBIX MOCOOUM, COCTABIICHHBIX MTPENOIaBATEISIMH.

o CpaBHUTENBHBIN aHAIN3.

o Cucremarnueckass mnpopabOTKa KOHCIEKTOB 3aHATHM, YydueOHOU U

CHEeIUANTBHON JTUTEpaTyphl (110 Bompocam K naparpadam, riiaBam y4eOHbBIX MOCOOUIA,
COCTaBJICHHBIX TIpenojiaBareneM). TeopeTudyeckas TMOATOTOBKA K BBIMOJHEHUIO
MPAKTUYECKUX 3aJlaHUi 10 OCHOBHBIM pa3jieliaM Kypca B paMKaxX MPaKTHYECKUX
3aHATHUU.
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