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1. HOSACHUTEJIBHAS 3AIMUCKA

PaGouass mporpamma oO0mieoOpa3oBaTeIbLHOTO  y4eOHOro  MpeaMera
OVIL.O7 Maremaruka mnpeaHa3HaueHa sl u3ydeHuss B EHoTaeBckoMm duuane
I'AOY AO BO «AT'ACY» npu peanuzauuu 0oO0pa3oBaTENbHOM MNpPOrpaMMBbl
cpeaHero oo011ero 0opa3oBaHus B IIpejiesiaXx OCBOECHUS OCHOBHOM 00pa30BaTeIbHOM
nporpammbl CIIO (OIIOIT CIIO) mo mpodeccun 29.01.07 IloptHOii Ha 6aze
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

PaGouass mporpamma yueOHoro mnpeamera OVYIL.O7 Maremaruka
pa3zpabotana B coorBercTBUM C [Ipukazom MunoOpnayku Poccun «O BHeceHuu
u3MeHeHnit B DenepalibHbIl TOCYAapCTBEHHBbIH 00pa3oBaTENbHBIA CTaHAAPT
cpenHero obmero oOpa3oBaHusi, yTBepxAeHHbIA [Ipukasom MuHucTepcTBa
oOpazoBanus u Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 r. Ne 413» ot 29
uions  2017r. Ne613, ¢ yuérom TpeOOBaHMU TNPUMEPHOM  OCHOBHOM
oOpa3oBaTeIbHON MpPOTrpaMMbl CpeIHEro o0Imiero oOpa3oBaHusi, OAOOPEHHOMN
pemieHreM (denepanbHOro y4eOHO-METOAMYECKOT0 OOBEIUHEHUs IO O0IIeMy
obpazoBanuio (mpotoko Ne 2\16-3 ot 28 utons 2016 roga).

Conepxxanue yueonoro npeamera OVYIL.07 Marematuka HampaBieHO Ha
JTOCTHKEHHE CIICAYIOINX LeJIe:

- obecrnieueHne CHOPMUPOBAHHOCTH TIPEACTABICHUA O COIMAIBHBIX,
KyJbTYPHBIX M UICTOPUYECKUX (PAKTOPAX CTAHOBJICHHS MaTEeMaTHKU;

- obecnieueHre CHOPMHUPOBAHHOCTH JIOTHUYECKOTO, aJTOPUTMHUUYCCKOTO H
MaTeMaTU4eCKOI0 MBIIJICHNUS,

- o0ecrmeyenne CcHOPMUPOBAHHOCTH YMEHUU TPUMEHATHh TOJTyYCHHBIE
3HAHUS MPU PEIICHUN Pa3IMYHbIX 33]1aY;

- obecrnieueHue c(HOPMUPOBAHHOCTH TMPEICTABICHUNH O MaTeMaTHKE Kak
4acTH  OOIIEYEIOBEYECKOM  KyJbTYpbl, YHHMBEPCAJIBHOM  SI3BIKE  HAyKH,
MO3BOJISIIOLLEM OMMCBIBATH U U3y4YaTh PEAJIBHBIE IPOLECCHI U SIBICHHUS.

B pabouyro mnporpamMmy BKIIOYEHO COJEp)KAHHE, HANpPABICHHOE HAa

dbopMupoBaHUEe y 00yJarONIUXCs KOMITETCHIINIM, HEOOXOUMBIX Il Ka4€CTBEHHOTO



ocBoeHus OIIOIT CIIO na 6a3e ocCHOBHOro 001Iero o0Opa3oBaHus — MPOrPAMMBI

MOJrOTOBKHM KBaJU(ULIUPOBAHHBIX padbouux, ciayxamux (IITIKPC).
2. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA

MaremaTtuka  siBiasiercss  (QyHIAMEHTAIbHOW  00IIe00pa3oBaTEIbHBIM
MPEAMETOM CO  CJIOKHUBIIUMCS ~ YCTOMYHMBBIM  COJEpP)KaHMEM U OOIUMU
TpeOOBaHUSMHM K TIOJITOTOBKE 00 YyYAFOIIMXCS.

OO0mme 1enw W3YYCHUS MATeMAaTHKU TPAJUIIMOHHO pPEaM3yIOTCS B
YEeThIPEX HAINPaBICHUSAX:

1) oOmiee npeacTaBiacHUe 00 HIACAX U METOaX MaTEMATHKH;

2) HHTCIUICKTYalbHOE Pa3BUTHE;

3) oBmameHue HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMH M YMEHHUSIMH,

4) BoCHHTATEIILHOE BO3JICHCTBHE.

[Mpodunuzamus neneit maremarnueckoro oOpa3oBaHHUS OTpaXKaeTcs Ha
BbIOOpE MPUOPUTETOB B OpraHU3alUK yUYeOHOU AesSTENbHOCTH o0yuatomuxcs. Jis
TEXHUYECKOT0, COIUATbHO-3KOHOMUYECKOTO Tmpoduieii mnpodeccruoHaIbHOro
oOpa3oBaHus BBIOOp IIeJied CMEIIAaeTcs B MParMaTHYECKOM HaIpaBJICHUH,
IpelycMaTpUBAIONIEM yCWJIEHHWE U pacCUIMpeHHE TMPUKIATHOTO Xapakrepa
U3Y4YCHHs] MaTeMaTHKU, MPEUMYIECTBEHHOW OpPUEHTAllMM Ha aJrOPUTMHYECKUIN
CTHJIb TIO3HABaTEIbHOW JAESATENbHOCTU. JIJIS TYMaHUTapHOTO M E€CTECTBEHHO-
Hay4yHOTO Tmpodumieit npodeccuoHanbHOr0 o0OpazoBaHus Ooree XapaKTepHBIM
ABIIICTCS YCUJICHUE OOIIEKYIbTYPHOW COCTaBISIONMICH Y4eOHOW TUCIUTUIUHBI C
OpHEHTaIMel Ha BU3YyadTbHOOOPA3HbIN U JIOTHYECKUI CTHIIN Y4eOHOH pabOTHI.

N3yuenne wmaTtemaTukd Kak mpoduiIbHOTO  00me00pa3oBaTeIbHOTO
y4e0HOTO TpeaMeTa, YYUTHIBAIOMIETO CHEIU(PUKY OCBAMBAEMBIX CTYIACHTAMHU
npodeccuii CITO nnu cienmansaocTr CI1O, obecnieunBaercs:

*  BBIOOPOM PA3JIMYHBIX MOJXO0B K BBEJICHUIO OCHOBHBIX IMOHSATHI;

. dbopMHUpOBaHUEM CHCTEMBI YYEOHBIX 3aJaHHM, O0ECTICYMBAIOIINX

3¢ (PEeKTUBHOE OCYIIECTBICHIE BRIOPAHHBIX IIEJICBBIX YCTAHOBOK;

e oOoramieHMeM CHEeKTpa CTWiIed Yy4yeOHOU MAesTeIbHOCTH 3a CUeT



COTJIACOBAHMSI C BEAYIIUMH JEATEIbHOCTHBIMU XapaKTepUCTHUKAMU
BbIOpaHHOI npodeccuu / CriennanbHOCTH.

[IpodunpHas cocraBisiomias OoTpa)kaeTcsi B TPeOOBaHUSAX K IMOJTOTOBKE
00y4Jaromuxcs B 4acTH:

e 0oO0mIel cucTeMbl 3HAHUMN: COACPIKATEIbHBIC MPUMEPHI UCIIOIL30BaAHUS
MaTeMaTU4YeCKUX el U METOJIOB B MPO(EeCCUOHATBHOM e TEILHOCTH;

*  yMEHHUHW: pas3iuuue B ypoOBHE TpeOOBaHM K  CJIOKHOCTU
IPUMEHSEMBIX aJTOPUTMOB;

*  TIPAKTUYECKOTO HCIOJIb30BAaHUS NMPUOOPETEHHBIX 3HAHUW W YMEHHIA:
WHJMBUIYaJTbHOTO y4e€OHOIO OMbITa B TMOCTPOECHWHM MATEMAaTHYECKUX MOJICIIeH,
BBITIOJITHEHUU UCCIIEIOBATEIbCKUX MPOCKTOB.

Conepxanue ydyeOHOW NHMCIUIUIMHBI pa3paboTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICP>KATEIIbHBIMH JIMHUSMU O0yUEHHSI MAaTEMaTHKE:

* anreOpanueckasi JTMHUS, BKIIOYAIONIAs] CUCTEMAaTHU3AIMI0 CBEJICHUHN O
qyuciIax; U3yuyeHue HOBBIX U 0000IICHNE paHee N3yYCHHBIX Olepanuii (BO3BeACHNE
B CTEICHb, M3BJICUEHUE KOPHs, JiorapuMHUpPOBaHHUE, CHHYC, KOCHMHYC, TaHTEHC,
KOTaHI'e€HC U OOpaTHBIE K HUM); U3yYCHUE HOBBIX BHIOB YHMCIIOBBIX BBIPAXKEHUU U
dbopMyJI; COBEpPIICHCTBOBAHHE IPAKTHUYECKUX HABBIKOB W BBIYMCIUTEIBHOM
KyJIbTYpbl, pacIIMpPeHHE W COBEPIICHCTBOBAHHWE alreOpanvecKoro ammapara,
chOpMHUPOBAaHHOTO B OCHOBHOM IIIKOJIe, W €ro MNPUMEHEHHE K PEIICHUIO
MaTeMaTHYEeCKUX U MPUKIIAIHBIX 3a7a4;

*  TCOpPETHKO-(YHKIMOHAIBHAS JIMHUS, BKITIOYAIONIAs CHCTEMATH3AIHIO
U pACIIMpCHHE CBEACHUH O (YHKIUAX, COBEPIICHCTBOBaHHE TpadHUIecCKUX
YMEHHMI; 3HAKOMCTBO C OCHOBHBIMU HJESIMHU M METOJaMH MaTeMaTH4YeCKOTO
aHajgu3a B O00BEME, ITO3BOJIAIONIEM HCCIICIOBATh dSJIEMCHTapHBIC (QYHKIHH |
peliath MPOCTEHIIME TeoMeTpuyeckrue, (QU3MYECKHue U JAPYrue MNPUKIIAIHbIC
3aJa4H;

*  JIMHMS YpPaBHEHHMH W HEPABEHCTB, OCHOBAaHHAs Ha IOCTPOCHUU U
HCCIICIOBAaHUM MaTeMaTUUYECKUX MOJICNICH, TepeceKaroascs ¢ areopandeckon u

TEOPETUKO-QYHKIIMOHATLHOW  JIMHUAMH M BKJIIOYAIONMIas  pa3BUTHE U



COBEPIICHCTBOBAHME TEXHHUKH alredpandeckux MpeoOpa3oBaHUil IS pelIeHUs
yYpaBHEHUH, HEPaBEHCTB M CHUCTEM; (HOPMHpPOBAHHE CIHOCOOHOCTH CTPOUTH H
MCCIIEIOBATh MPOCTEHINEe MaTeMaTHUECKUE MOJIEIH MPH PEIICHUU MPUKIATHBIX
3a]1a4, 3a/1a4 U3 CMEKHBIX M CIICIIUATBHBIX TUCIUILINH;

*  TeoMeTpHUYECKas JIMHUS, BKIIOYAONIAsl HATJSAHBIC TPEJCTaBICHUS O
MPOCTPAHCTBEHHBIX (PUTypax U U3yUCHHE UX CBOWCTB, (OPMHUPOBAHNE U Pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOPaXEHHUs, Ppa3BUTHE CIOCOOOB T'€OMETPHUYECKUX
U3MEPEeHMI, KOOPAWHATHOTO W  BEKTOPHOTO  METOJOB ISl PEIICHUs
MaTeMaTUYECKUX U TPUKIIATHBIX 3a/1a4;

*  CTOXaCTHYECKas JIMHHSA, OCHOBAaHHAs Ha Pa3BUTUM KOMOWHATOPHBIX
YMEHUW, TPEJCTABICHUH O BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSIX
OKPY’KafoIIero Mupa.

B Tematmueckom mnaHe mnporpamMmbl ydyeOHoro mpeamera OVIL.O7
Marematuka y4deOHBIM MaTepuan TMpeAcTaBieH B (GOpMe UYepeayrolIerocs
pa3BepThIBAHUSI OCHOBHBIX COAEPKATEIBHBIX JUHUHN (aJIreOpaniecKkon, TeOpeTUKO-
(GYHKIIMOHAILHON, YPABHEHUI W HEPABEHCTB, T€OMETPUUECKOM, CTOXaCTUYECKOH ),
YTO TIO3BOJISIET THOKO HCIONB30BaTh MX PACIOJIOKEHHE U B3aUMOCBS3b,
COCTaBIIATh PabOYMil KaJICHJApHBIA ITUTAH, MO-Pa3HOMY 4Yepedys y4eOHBIE TEMBI
(rmaBpl y4eOHHMKA), Y4UThIBas MNpoduib MNpodEecCCHOHATLHOTO 00pa30BaHMS,
cneruduky ocBamBaemor npodeccun CIIO mnu cnemmanbHoctu CIIO, rmyOouny
W3y4YeHUS] MaTepHalia, ypoBEHb MOATOTOBKU CTYICHTOB IO MPEIMETY.

Nzyuenune  oOmeobpazoBarensHoil  yueOHoro  mpeamera  OVILO7
«MareMaTnKa) 3aBepIaeTcsl MOJBEICHUEM UTOTOB B (hopMe dK3aMeHa B paMKax
MIPOMEKYTOUYHOM aTTeCTallMu CTYAEHTOB B Ipolecce ocBoeHus ocHoBHOM OIIOII

CIIO ¢ monmyuenuem cpennero obmero odpazosanus (ITITKPC).
3. MECTO YYEBHOI'O IIPEIMETA B YYEBHOM IIJIAHE

VYueOnnrii mpeamer OYIL.07 MartemMaTtnka BXOJUT B COCTaB MPEIMETHOM
obnactu «Martemaruka u unpopmaruka»y GI'OC cpennero odiiero ooGpa3zoBaHus

N U3y4acTCd B YHUCIIC O6I]_II/IX y‘-Ie6HBIX npeaMcCTOB, 00s13aTeIIbHBIX A1 OCBOCHUA



TEXHOJOTUYECKOTO Mpoduis npodhecCHOHaILHOro 00pa3oBaHUsl YY4EOHOro IiaHa
OIIOII CIIO (IITTIKPC) no mpodeccun 29.01.07. «IlopTHOI» HA 6a3e OCHOBHOTO

o01iero oOpazoBaHus ¢ ModyyeHueM cpennero oouero oopazosanus (ITIIKPC).

4. IJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O
MMPEIMETA

OcBoenne coxaepkanust yueOnoro mpeamera OVYILO7 Maremaruka
obecrieunBaeT JOCTHKEHUE 00YUYAIOIIMMUCS CJICAYIOIIUX PE3YIbTATOB:

o JIUYHOCHIHbBIX:

JIP4 c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKM U  OOIICCTBEHHOW TPAKTHKH,
OCHOBaHHOTO Ha JHAJIOTE KYJbTYp, a TaKKe pazIu4yHbIX (OpPM OOIIECTBEHHOTO
CO3HaHMs, 0OCO3HAHWE CBOETO MECTa B MOJUKYJILTYPHOM MUPE;

JIPS chopMHUpPOBAaHHOCTH OCHOB CaMOpPa3BUTHUSI U CAMOBOCIUTAHUA B
COOTBETCTBHM C OOIICUETOBEYECKUMHU IEHHOCTSIMU W HUICalaMH TPa)kIaHCKOTO
oOIIIeCTBa; TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIBHOW, TBOPYECKOH H
OTBETCTBEHHOU ESTEIBHOCTH;

JIP9 TOTOBHOCTP M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIIC
caM000pa30oBaHUIO, Ha TMPOTSHDKEHUH BCEH KU3HU, CO3HATEIbHOE OTHOIICHHE K
HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEIIHOW MPO(ECCHOHANBHON H
0OIIeCTBEHHOM JIESITeIbHOCTH;

JIP13 oco3nanHbIi BbIOOp Oyaymeir mnpodeccun W BO3MOXKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IIJIAHOB; OTHOIIEHHE K MPOQECCHOHATBHON
NEATEIbHOCTU KaK BO3MOKHOCTH Y4YacTUs B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX,
rOCY/IapCTBEHHBIX, OOIICHAIIMOHATBLHBIX TPOOJIEM;

° MemanpeomMemHulx:

MP3 BnajeHue HaBBIKAMH ITO3HABATEIBLHOM, YU4EOHO-UCCICAOBATEILCKOU 1
MPOCKTHON JAESTEIbHOCTH, HaBBIKAMHU pa3peluieHus MpodiieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHHS TPAKTUUECKUX 3a]1ad,

IMPUMCHCHHIO PA3JIMYHBIX MCTOJAOB IIO3HAHUA;



MP4 TOTOBHOCTH UM CHOCOOHOCTH K CaMOCTOSITEIbHOM HH(POPMAITMOHHO-
MO3HABATEIBLHON NIEATEIbHOCTH, BJIaJCHHE HABBIKAMH IMOJYYEHHS HEOOXOAMMOM
MH(pOpMAIINK U3 CIOBApEH pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3TUUHBIX
HUCTOYHUKAX WHGOpPMALlUM, KPUTUYECKU OILEHUBaTh M HUHTEPIPETUPOBATH
HMH(OpMAIHIO, TOJYYaeMYI0 U3 PA3IHMUYHbIX HICTOYHUKOB;
MP5  yMeHuwe  HCNONb30BaTh  CpeACTBA  MHPOPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TexHonoruii (manee - WMKT) B pernieHud KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX W OpPraHU3allMOHHBIX 3aJad C COOJIOZEHUEM TpeOOBaHUIM
APrOHOMMKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI, peCypcocOepeKeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;
MPS8 BiaseHue sS3bIKOBBIMU CPEJICTBAMHU - YMEHHE SICHO, JOTUYHO W TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHUS, UCIIOJIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;
MP9 BnageHue HaBbIKAMU T103HABATEIHHOM pedieKCHH KakK OCO3HAHMS
COBEpIIAEMBIX JECHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHUM, I'PAHUL] CBOETO 3HAHUS M HE3HAHMS, HOBBIX IMO3HABATENIbHBIX 33/1a4 U
CPEACTB UX TOCTHUKEHHS.
o npeomemHulx:
ITP1 cpopMupoBaHHOCTH MPECTABICHUN O MaTeMaTHYECKUX MOHATHUAX KaK
0 BaKHEHIIMX MaTeMaTHYECKUX MOJENSAX, MO3BOJSIOIINX ONHUCHIBATh U HU3y4YaTh
pa3HbIe MPOUECCHl M SBIEHUS; MOHUMAHHWE BO3MOXXHOCTH aKCHOMAaTHYECKOTO
MIOCTPOCHHS] MATEMATUYECKUX TEOPHIl;
[1P2 Bnajgenue MeTomamMu JA0Ka3aTeIbCTB M AITOPUTMOB PEIICHUS; YMEHUE
UX IPUMEHATbH, IPOBOJUTH TOKA3aTEIbHBIE PACCYKJICHHS B X0JI€ PELICHUS 3a]1ay;
[1P3 BrmameHue CTaHAAPTHBIMH TMPUEMaMU PEIICHUS pPAIMOHAIBHBIX H
UppallMOHANBHBIX,  [OKAa3aTeJIbHBIX, CTENEHHbIX, = TPUTOHOMETPUYECKUX
YpaBHEHHUM M HEPABEHCTB, UX CUCTEM; MCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX
MporpaMmM, B TOM YHCJIE JUIsl TIOMCKa MYyTH PEUICHUS U WJUIIOCTPAIUU PEIICHHS
YpPaBHEHUW U HEPABEHCTB;

[TP4 cpopmMHpOBaHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATHUAX, UJIESIX U

METOJaX MAaTCEMAaTHYCCKOI'O aHaJInu3a,



[1P5 BnajeHue OCHOBHBIMHU MOHSITHUSIMU O IUIOCKMX M MPOCTPAHCTBEHHBIX
r€OMETPUUECKUX (PUTypaxX, UX OCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTH YMEHHUS
pacmno3HaBaTh Ha YEPTEkKax, MOACISAX M B PEATbHOM MHUPE T€OMETPUUYECKHUE
(burypbl; NpUMEHEHUE U3YUYCHHBIX CBOMCTB reoMeTpudeckux Guryp u popmyn as
pELICHUsI TEOMETPUUECKUX 3a71a4 U 33724 C MTPAKTUYECKUM COJICPKAHUEM;

I[IP6 chopMupoBaHHOCTH TPEACTABICHUNW O TMpoleccax W SBICHUSX,
UMEIOIIUX BEPOATHOCTHBIA XapakTep, O CTATUCTUUYECKUX 3aKOHOMEPHOCTAX B
peajbHOM MHpE, 00 OCHOBHBIX MOHSATHSX JIEMEHTAPHOW TEOPUU BEPOSTHOCTEH;
YMEHUW HAaXOAUTh U OICGHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITHM B
MPOCTEUIIINX MPAKTUYECKUX CUTYAlMAX U OCHOBHBIE XapaKTEPUCTUKU CIIyYaWHBIX
BEJIMYHH;

[1P7 chopMHpoBaHHOCTH MOHSATHIHOTO ammapara Mo OCHOBHBIM pa3iesiam
Kypca MaTeMaTUKH; 3HAHUW OCHOBHBIX TeOpeM, GopMysT U YMEHUS UX TIPUMEHSTD;
YMEHHUS JIOKa3bIBaTh TEOPEMBbI M HAXOJHWTh HECTAHJAPTHBHIE CIIOCOOBI PEIICHUS
3a1a4;

IIP8 cdopMupoBaHHOCTE mMpencTaBICHUNA 00 OCHOBHBIX TOHSTHSAX
MaTEMATUYECKOr0 aHAJIM3a U UX CBOWCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BATh
noBejieHne (YHKIMH, HCMIOJIb30BAaHWE TOJYYEHHBIX 3HAHUW JUIS ONHUCAHUS U
aHAJIM3a PeaIbHBIX 3aBUCUMOCTEM;

ITP9 BmameHWe yMEHUSMH COCTABJICHUS BEPOSTHOCTHBIX MOJEIEH I10
YCJIOBUIO 33J]a4l U BBIUMCIICHUS BEPOSTHOCTH HACTYIUICHUS COOBITHUM, B TOM YHCIIC
C TpuMeHeHHEeM (OpMysI KOMOMHATOPUKM M OCHOBHBIX TEOPEM TCOPHH
BEPOSTHOCTEN; UCCIEAOBAHUS CIYYaHHBIX BEJIMYUH MO UX PACIPEACICHUIO.

B pesynprare ocBoenus yuebHoro npeamera OVIL.O7 «Maremaruka» Ha
YTIIyOJICHHOM YPOBHE O0YJaIOIMIUICS TOJIKEH

3HATh:

31 o MaTeMaTHKe KaK 4aCTH MHUPOBOM KyJIbTYphl U O MECT€ MAaTe€MaTHUKU B
COBPEMEHHOM IIUBUJIN3ALINY;

32 0 MaTeMaTHYECKHX MOHATHUAX KAK O BAXKHEHUIINX MATEMATHUYECKHX

MOACIIAX, ITO3BOJIAIOIIMX OIIMCBIBATH M HM3Yy4YaTb PA3HBIC IIPOLCCCHI M SABJICHHUA,
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IIOHUMAHHWE BO3MOKHOCTH AaKCHOMAaTHYECKOI'O TOCTPOEHUS MaTEMaTHYECKHUX
TEOpUH;

33 o mpoueccax W SBICHHIX, UMEIOIIMX BEPOSATHOCTHBIA XapakTep, O
CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHUpPE, 00 OCHOBHBIX MOHSTHSIX
AJIEMEHTAPHON TEOPHUU BEPOSITHOCTEN;

34 0 MIOCKUX U NPOCTPAHCTBEHHBIX TIE€OMETPUUYECKUX (QUrypax, HxX
OCHOBHBIX CBOMCTBAX;

35 00 OCHOBHBIX NOHSITHSX, UJEAX U METOJaX MATEMATUUYECKOI0 aHAJIN3a;

36 cTaHgapTHbBIE NPUEMBI PELICHHS PAalUUMOHAIBHBIX W HPPALHUOHAJBHBIX,
NOKAa3aTENbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUI M HEPABEHCTB, UX
CUCTEM; HCIIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM YHCIE IS
NOMCKA IYTU PEUIEHUS U WIUTIOCTPALIMK PEIICHUS] YPABHEHUI U HEPABEHCTB;

37 METObI JOKA3aTENIbCTB U aJITOPUTMBI PELIEHUS;

B pesynbrare ocBoenust yueOHoro mpeamera OVIL.07 «Martematuka» Ha
yIIIyOJIEGHHOM YpOBHE 00y4YarolUiCs JOKEH

yMeThb!

VY1 cBoOOgHO omnepupoBaTh NOHATUSMHU: KOHEYHOE MHOXKECTBO, 3JIEMEHT
MHOYKECTBA, MOJMHOXKECTBO, MEpeceueHne, 0ObEeJUHEHNE U PAa3HOCTb MHOKECTB,
YUCJIOBBIE MHOXKECTBA HA KOOPAMHATHOM MpsMOM, OTPE30K, HHTEpBAl,
HOJYyUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOM TOUKOH, rpaduieckoe MpeacTaBiIeHHUE
MHOECTB Ha KOOPAUHATHOM IIJIOCKOCTH, YTBEPKICHHUE, OTPULIAHUE YTBEPKIACHUSA,
VUCTUHHBIE W JIOKHBIE YTBEpXKACHMS, NpPUYMHA, CIIEICTBHE, YAaCTHBIA CiIydail
O0IIero  yTBEp)KIEHUS, KOHTPIPUMEpP, HATypaJbHOE YHUCIO, MHOECTBO
HATypaJbHBIX YHCEJ, LIEJ0E€ YHUCIO, MHOXECTBO LEIBIX YHCE], OOBIKHOBEHHAs
AIpoOb, AecsiTuuHas ApoOb, CMEIIaHHOE YUCIO, PAllMOHATIBLHOE YHCIO, MHOKECTBO
pPAaLMOHANIBHBIX  YHWCEJN, HppalMOHAJBHOE  4YHCIO, KOPEHb CTENEHH N,
JNEUCTBUTENIBHOE YHCIJIO, MHOXECTBO IEHCTBUTEIBHBIX YHCEN, I€OMETPUYECKAs
MHTEpIpEeTalrs HaTypaibHBIX, LIEJbIX, PALMOHAIbHBIX, JEHCTBUTEIBHBIX YHCEl,
yYpaBHEHHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHMSI U HEPABEHCTBA, YpaBHEHUE,

ABJISIOIIEECS CIEACTBUEM JPYroro YpPaBHEHHs, YPABHECHUsS, PABHOCWUIIbHBIE Ha
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MHOXECTBE,  PaBHOCHWIIbHBIE  MpPeoOpa3oBaHMsl  YpaBHEHUH,  OCHOBHBIMU
OMHUCATEIbHBIMU XapaKTePUCTUKAMH YKMCJIOBOrO Habopa, MOHSATHEM TeHepalibHas
COBOKYITHOCTb M BBIOOPKOW M3 HEE, 4acTOTa U BEPOATHOCTH COOBITHSA, CyMMa U
MIPOU3BEICHUE BEPOATHOCTEHM, BBIYUCIATH BEPOSITHOCTH COOBITHII Ha OCHOBE
MojicYeTa Ynciia UCXO0B,;

Y2 3amaBaTh MHOXECTBa TEPEUYUCICHUEM M  XapaKTEPUCTUUECKUM
CBOMCTBOM;

VY3 npoBepsTh TPUHAIICKHOCTH JIEMEHTa MHOXKECTBY;

Y4 naxomuth mnepeceyeHue U OOBEIUHEHHE MHOXKECTB, B TOM YHUCJIE
NpEeACTaBICHHBIX TpadUyeCKd Ha YHUCIOBOM MNpsIMOM W Ha KOOPAWHATHOMU
miockoctd, HOJl u HOK pa3absiMu cioco0aMu ¥ UCTOIB30BaTh UX MPU PEIICHUN
3a/1ad4;

VY5 nmpoBoIUTh AOKa3aTEIbHBIE PACCYKIACHUS JJIs1 000CHOBAHUSI UCTUHHOCTHU
YTBEPKACHUMN, B CUTYalUsIX IOBCEHEBHOM )KU3HHU, NIPU PELIEHUH 3a7a4 U3 IPYTUX
IPEIMETOB,;

Y6 ncnonap30BaTh YMCIOBBIE MHOYKECTBA HA KOOPIMHATHOM MpPSIMOM M Ha
KOOPJIMHATHOM IIJIOCKOCTH I OIMCAaHMWS pEeallbHbIX IPOIECCOB M SABJICHUMN
OpOrpaMMHBIE CpPEICTBA IPU PEIICHHH OTACIbHBIX KJIACCOB YpPAaBHEHUH H
HEPABEHCTB, METOJI MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB, B TOM YHCIJIE TPOOHO-
palMOHANIBHBIX W BKJIIOYAIONIMX B Ce0s HMppalMoOHAIbHBIE BBIPAXKCHUS,
TOXJIECTBEHHBIE MPEOOPa30BaHUs MPU PEIICHUN YPABHEHUUN U CUCTEM YpPaBHEHH;
CKAJIIPHOE MPOU3BEJACHUE BEKTOPOB MpPHU PEUICHWH 337a4; OCHOBHBIE METOJbI
JI0Ka3aTeNbCTBA, IPOBOAUTH JOKA3aTEIBCTBO U BHIIOJIHITH OIPOBEPIKEHUE;

Y7 noHumaTh W OOBACHATH pPA3HUIy MEXKIAY MO3ULUUOHHON U
HETMO3UI[MOHHON CHCTEMaMM 3allMCHU YHUCEJ, CMBICI TEOPEM O PaBHOCUIBHBIX WU
HEPABHOCUJIBHBIX TPEOOPA30BAHUAX YPABHEHUI U YMETh UX JI0Ka3bIBaTh;

V8 nepeBoauTh yKciia U3 OJJHOM CHCTEMBI 3alUCU (CUCTEMbl CUHMCIICHHUS) B
IpYryl0; MEPEeBOAUTh NpPHU pPEUIeHUU 3aaauu UHPOpPMALUIO U3 OJHOU (opMBbI
3allUCH B JIPYTYIO, MCIIOIB3Yys MPHU HEOOXOIMMOCTH CXEMbI, TaOJuIbl, rpadukw,

AuarpaMMal.
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Y9 [noka3piBaTh M HCHOJIB30BaTh MPU3HAKH JEIMMOCTH CYMMBI U
MPOU3BEICHUS MPU BBIIOJIHEHUH BBIYMCICHUI U PEIICHUH 33/1a4;

V10 BBINOMHATH OKPYIJIEHUE PALMOHAIBHBIX U UPPALUOHAIBHBIX YUCEI C
3aIaHHOM TOYHOCTBIO, BHIYUCIIEHUS U MPE0oOpa30oBaHUs BhIPAKEHUM, COAEPIKAIINX
NEUCTBUTENIBHBIE YHUCIA, B TOM UYHCJIE€ KOPHHM HATypalbHBIX CTENEHEH,
CTaH/IAPTHBIC TOXJICCTBEHHBIE npeoOpa3oBaHus TPUTOHOMETPUYECKUX,
norapuMUYECKUX, CTEMEHHBIX, HWPPAIMOHAIBHBIX BBIPAXKEHUH, CpaBHEHHE
pe3yJIbTATOB BBIYUCICHHUN MpPU PEIIEHUH MPAKTUYECKUX 3a7ad, B TOM YHCIE
NPUOJIM>KEHHBIX BBIYUCIICHUHN, UCMOJB3Ys pa3HbI€ CIOCOOBI CPABHEHUM, OIICHKY
PaBONO100us Pe3yJIbTATOB, MOJIYYAEMbIX TIPU PEIICHUN PA3IMYHBIX YPAaBHECHHUM,
HEPaBEHCTB M MX CHUCTEM IIPU PEIICHUHM 3aJad APYruX YYeOHBIX MPEIMETOB;
BBITIOJTHATH OTNIEpPAllMM HAJl BEKTOPaAMH;

VY11 cpaBHUBATH ACHUCTBUTEIBHBIC YUCIIA PA3HBIMU CIIOCO0AMU;

V12 ynopsgouuBaTh 4YHCla, 3aldCaHHbBIE B BHUAEC OOBIKHOBEHHOW U
JECATUYHOM JIpOOHM, YHUCIA, 3alUCaHHBIE C HMCIOJIb30BaHUEM apU(PMETHUECKOTO
KBaJIpaTHOTO KOPHSI, KOpHEN CTENEeHU OO0JIbIIe 2;

V13 3amnuceiBaTh, CpaBHUBATb, OKPYIJISATHh YHUCJIOBBIE [IAHHBIE pEaJbHBIX
BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUS;

V14 cocTaBisiTh U OLIEHUBATH PA3HBIMHU CIIOCOOAMHU YWCIIOBBIE BBIPAKEHUS
NpU PElICHUU TMPaKTUYECKUX 3a/lady W 3a4ad U3 JPYruX Y4eOHBIX MPEIMETOB,
COCTaBJISITh U PELIATh YPaBHEHUsI, HEPABEHCTBA, NX CUCTEMBI IIPU PELICHUM 3a]a4
JIpyTuX Yy4eOHBIX TPEIMETOB, peliaTh YPAaBHEHHsI U HEPAaBEHCTBA C MapaMeTpaMu
IIPU PEIICHUU 3a7a4 JAPYTruX y4eOHBIX MPEIMETOB, YpaBHEHHE, HEPABEHCTBO WU
WX CHCTEMY, OIMCBHIBAIOIIHUE PEAJbHYK) CUTyalUI WIM MPUKIAJHYIO 3a7ady,
MHTEPNPETUPOBATH TMOJYYEHHBIE PE3YJIbTAaThl; COCTABISITH C HCHOJB30BAHUEM
CBOMCTB T€OMETPUUYECKUX (PUTYp MaTEeMaTHYECKHUE MOJEIH IS PEIICHUs 3aaad
MMPAKTUYECKOTO XapakTepa M 3aJad W3 CMEXHBIX JUCHUIUIMH, WCCIIEI0BaTh
MOJYYEHHBIE MOJIEJIA U UHTEPIIPETUPOBATH PE3YJIbTAT

V15 pemarte pa3Hble BUAbl YPABHEHH M HEPABEHCTB M MX CHUCTEM, B TOM

YUCJie HEKOTOphbIe YypaBHEHHS 3-U W 4-M1 cTeneHeid, ApoOHO-paliMOHAIbHBIC H
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UppalMoHaIbHbIe, ajareOpanueckue ypaBHEHHUS U HEPABEHCTBA U MX CHUCTEMBI C
napaMmeTpaMmu aiareOpanyeckuM U rpauyeckuM METOJaMU, peniaTh YpaBHEHHUS B
LEJBIX YMCIAaX; pa3Hble 3aJa4d NOBBIIICHHOW TPYIHOCTH; pelIaTh 3a/ayH,
TpeOyrome nepedopa BapuaHTOB, MPOBEPKU YCIOBUM, BbIOOpA ONTUMAIBHOTO
pe3yJsibTaTa; pellarh MPAKTUYECKWE 3aJaud W 3aJaud U3 APYTruxX MOpPEeIMETOB,
peliath 3a1a4i TEOMETPUUECKOTO COJAEPKaHUs, B TOM UHCJIE B CUTYyalUsAX, KOTa
QITOPUTM pEIICHUs HE CJIeAYyeT SBHO U3 YCJIOBUS, BBINOJIHATH HEOOXOAUMBIC IS
pellleHusl 3aJauyd JIOTOJHUTENbHBIE TOCTPOCHUS, HCCIEA0BATH BO3MOKHOCTD
OpUMEHEHHUs TeopeM u (QopMya sl pelIeHHWs 3aJad;, pelaTh 3aJadd  Ha
KOMOWHAIIMM MHOTOTPAaHHUKOB U TEJ BPAIllCHUS;

Y16 oBnaneTb OCHOBHBIMH THIIAMU I10KA3aTEJbHBIX, JIOTapU(MHUUECKUX,
UPPAIMOHANIPHBIX, CTENICHHBIX YPaBHEHHH M HEPABEHCTB M CTAaHJAAPTHBIMH
METOJaMU UX PEIICHUN U MPUMEHSTh UX MPU PEIICHUH 3aJ1a4y; METOAaMHU PElICHUS
YpaBHEHHI, HEPABEHCTB M HX CHUCTEM, YMETh BBIOMpPATh METOJl PEIICHUS U
000CHOBBIBAThH CBOM BHIOOP, Pa3HBIMU METOIAMH JI0KA3aTEeIbCTBA HEPABEHCTB;

V17 npumensats Teopemy besy k pernieHuo ypaBHeHH, TeopeMy Buerta s
pelieHnss HEKOTOPBIX YPAaBHEHUM CTEIEHHW BBIIIE BTOPOM, MpPU PEUIEHUU 3adad
CBOMCTBa (YHKIMIA: YETHOCTh, MEPUOAUYHOCTh, OTPAHUYECHHOCTh, TIPU PEIICHUU
3aa4 mpeoOpazoBaHus TpadukoB (YHKIUN, TPH PEIICHUW 3a7ad CBOWCTBA H
NpPU3HAKK apU(PMETHUYECKOH M TE€OMETPUUYECKOM IPOTrpecCHUi, NMPUMEHSITH IS
peleHus 3a1a4 TeOpHro mpeeiaoB; TeopeMy Hprorona—JIeliOHUIIA 1 €€ CaeACTBUS
JUISL pelIeHMs 3a7a4y, O NapajuIebHOCTU NPSMBIX U IJIOCKOCTENW B MPOCTPAHCTBE
NpU pEUIeHUWU 3a7ay; [PUMEHITh MapajuleliIbHOE MPOEKTUPOBAaHUE IS
n300pakeHus Guryp; TPUMEHSTh MEPIESHIUKYISIPHOCTA TPSIMOW U TUIOCKOCTH
MpU PEIICHUH 3a/ad; MPUMEHSITh YpaBHEHUE TUIOCKOCTH, (POPMYIy pacCTOSTHHS
MEXIy TOUYKaMH, ypaBHEHHE cQepbl NpH PEHICHUH 3a1ad; BEKTOPhl U METOJ
KOOpAWHAT B MPOCTPAHCTBE MPHU PEUICHUU 3a/ay, NPUMEHSITh OCHOBHBIE METOJbI
pelieHrus MaTeMaTUYECKHX 3ajad; MPOCTEHIINe NporpaMMHbIE CpEICTBAa U
AIEKTPOHHO-KOMMYHUKAIIMOHHbBIE CUCTEMBI IPU PEUICHUH MaTeMaTUYECKHUX 3a/1aY;

V18 uzo0OpaxaTh MHOXKECTBa Ha IUIOCKOCTH, 3aJlaBa€MbI€ YpaBHEHUSIMHU,
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HEPaBEHCTBAMHU U UX CHCTEMaMU;

VY19 BnaaeTh MOHATHUSAMH: 3aBUCHUMOCTH BEIWYWH, (YHKIIUS, apTyMEHT U
3HaueHUe (YHKIMU, 00JACTh OMPEACNICHUS W MHOXKECTBO 3HAaueHUM (YHKIIUH,
rpaguk 3aBUCUMOCTH, Trpapuk (QYHKUUH, HYIM (YHKIHH, T[POMEXYTKH
3HAKOIIOCTOSHCTBA, BO3PAacTaHWE HA YHCIOBOM IIPOMEKYTKE, YOBIBaHHE Ha
YHCIIOBOM TPOMEKYTKE, HawOOJbIlIee M HAaUMEHbIIEe 3HAauYeHWe (DYHKIMU Ha
YHCIIOBOM IPOMEXKYTKE, Mepuoanueckas (yHKIus, NMEpHoJ, YCTHAs W HEUYeTHas
(GYHKIIMW; yMETh TPUMEHATH JTH TOHATHS TPHU PEIICHWU 3a7ad, CTCIICHHAS
(GYHKITUS; CTPOUTH €€ TpauK ¥ yMETh MPUMEHSATh CBOMCTBA CTCIICHHOW (YHKIIUH
NpH PeIICHUH 3aja4, ToKa3aTeabHas (PYHKIUS, SKCIIOHEHTA; CTPOUTH UX TpadUuKH
U yMETh TPHUMCHSITH CBOKMCTBA ITOKA3aTCJIbHONW (DYHKIMH TIPH pELICHUW 3aj1ad,
norapupMuyeckas (QyHKIUSA; CTPOUTHh €€ rpaduKk M yMETh NPHUMEHSATh CBOMCTBA
gorapupMuyeckoil (QYHKIMH TIpU pENICHUH 3aJlad, TPHUTOHOMETPUUYCCKUC
byHKIIMK;  CTpOMUTh UX Trpaduku W yMETh  INPUMEHATh  CBOMCTBA
TPUTOHOMETPUYECKUX (YHKIUN TpU pElIeHUH 3aaad, oOpaTHas (QYHKIIHS;
OPUMEHSTh 3TO TIOHATHE IPHU PEIIEHUH 3a]ad, YHUCIOBas IOCIEI0BATEIILHOCTD,
apumeTHyeckass W TeOMETpUYecKas Mporpeccus, TMOHATHEM OECKOHEHYHO
yObIBaloIIass reOMETpUYECKasi MPOTPECcCrs U yMETh MPUMEHSTh €r0 MPU PEIICHUH
3a/1a4; BIAJETh NOHITHUAMHU OECKOHEYHO OOJIbIINE U O€CKOHEYHO MaJlble YHCIIOBbIC
MIOCIIEIOBATEIBHOCTH U YMETh CPAaBHUBATh OCCKOHEYHO OOJBINNE U OECKOHEYHO
Majble IOCJIEeI0BAaTEeILHOCTH, TMPOU3BOJAHAA (YHKIMM B TOYKE, MPOU3BOIHAS
(GyHKIMY; TTOHSATHEM KacaTenbHas K rpaduky QyHKIUA U YMETh MPUMEHSATH €ro
Ipy  pelieHUH 3a]ad; MOHATHUSAMHU TIepBoOOpa3Has QYHKIUS, OINPEACICHHBIN
WHTETpaj; KOMOMHATOPUKHN M YMETh UX NMPUMEHSTH MPHU PEIICHUU 3aJ]1a4; BIalETh
TCOMETPUYCCKUMU  TIOHATHSIMH ~ TIPU  PEHICHUH  3a7ad W MPOBEJCHUU
MaTEeMaTUYECKUX PACCYKJICHUI;, BIAJACTh TMOHATUAMH CTEPEOMETPUU: TPHU3MA,
napajieienue1, MupaMua, TeTpadap; - BJIQJACTh MOHSATHSAMH OPTOTOHAIBHOE
MPOCKTHPOBAHNE, HAKIIOHHBIC U WX MPOCKIUU, YMETh IPUMEHSITh TEOPEMY O TPeX
MEPICHANKYIIApax MpH PEIICHUH 3a/1a4; BIAJACTh TOHATHSIMHU O PACCTOSTHUU MEKITY

durypamMu B MPOCTPAHCTBE, OOMIMA MEPHEHIUKYIAP ABYX CKpPEIIMBAIOIIUXCS
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NPSMBIX U yMETh NMPUMEHATh MX IMPU PEUICHUM 33Jad; Yrojl MEXIy IpsSMOU H
IJIOCKOCTBIO U YMETh NMPUMEHATh €ro NP PELICHUW 3a]1a4; JBYTPAHHBIA YTrod,
YIoJl MEXAY TUIOCKOCTSIMHU, MEPHEHIUKYISPHBIE TNIOCKOCTH U YMETh NPUMEHSTH
UX TPy pELICHUM 3a7ay; MNpu3Ma, MNapajuvlesienuIe] U NPUMEHSATh CBOWCTBA
napajulelienunea Npu PElIeHUH 3a7ad; NPsSIMOYTOJIbHBIM MapajieienuIe] u
MPUMEHATh €r0 TMPHU PEUNICHUM 3a7ay; NUPaMUia, BUAbl MHUPAMUI, SJIEMEHTHI
NPaBWIHLHON MUPAMUJIBI U YMETh MPUMEHATh UX NPU PEIICHUM 3a]ad; MIIOLIAIH
MOBEPXHOCTE MHOTOTPAHHUKOB M YMETh NPUMEHSTH €ro MPU PEUICHUM 3aJad;
Tesa BpaiieHus (UJIUHIP, KOHYC, ap u cdepa), uX cedeHus U yMeThb IPUMEHSATh
WX TIPU PELICHUU 3aJ]a4; KacaTeJbHbIE MPAMBIE U MJIOCKOCTA U YMETh MPUMEHSTh
U3 TPU PEIICHUH 3a7ad; 00beM, 00BbEMbl MHOTOTPAHHUKOB, TEJ BpAIICHUS U
NPUMEHSITh UX MPU PEIICHUN 3a]1a4; BEKTOPHI U UX KOOPAUHATHI,

Y20 onpenensaTe 1o rpadukaM ¥ UCIOJIB30BATh JJIs PEIICHUS MPUKIATHBIX
3a/lady  CBOMCTBA peajbHBIX TMPOIECCOB U 3aBUCHUMOCTEH (HauOosblive U
HAaUMEHBIINE 3HAYCHHUS, NPOMEXKYTKH BO3pacTaHUs M YOBIBaHUS (PYHKIIUH,
IPOMEXYTKH 3HAKOMOCTOSIHCTBA, ACUMIITOTHI, TOUKHU Ieperuda, mepuoia u T.IL.),
NPOCTEHIINE  XapaKTEePUCTUKH  IEPUOJAMYECKHUX TMPOLEccOoB B  OHUOJOTHH,
SKOHOMUKE, MY3bIKE, PaIMOCBSI3U U JIp. (aMIUIUTY/1a, IEPUOA U T.11.);

VY21 uHTEepnpeTUpOBaTh CBOICTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOU
CUTYyalluu; UHTEPIIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI

VY22 BBIUUCTATH MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKIHMI U MX KOMOWHAIUH;
BEPOSITHOCTU COOBITHI B PeaibHOM KU3HH;

VY23 uccrnenoBaTh PYHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI; HUCCIIE0BAThH
YepTeXHu, BKIIOUas KoMOWHanuu GUryp, WH3BJICKaTh, HWHTEPIPETUPOBATH W
mpeo0pa3oBeIBATh HH(MOPMAIINIO, TPEICTABICHHYIO HA YepTekKax;

V24 ctpouth rpaduKkd U OPUMEHATh K PELICHUIO 337a4, B TOM YHCIE C
[apaMeTPOM; CTPOUTh MOJENb PELICHUS 3aJaud, MNPOBOJUTH JIO0KA3aTEIbHbIC
pacCyXJIeHusi TpU PEUICHUH  3a7a4u; CEYEHHUS] MHOTOTPAHHUKOB C
HCMOJIb30BAHUEM PA3JIUYHBIX METOJIOB, B TOM YHCJIE U METOJA CIIEIOB;

V25 wumets mipenactraBieHue 00 OCHOBAX TEOPHUU BEPOSITHOCTEH; O
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JTUCKPETHBIX M HENPEPBHIBHBIX CIyYalWHBIX BEIMYMHAX W PaCHpPEICICHUSIX, O
HE3aBUCUMOCTH CIIYYalfHBIX BEJIMYHUH, O MATEMAaTHUYESCKOM OXHUIAHUH U JUCTICPCUN
CIIy4ailHBIX BEJIWYHMH, O COBMECTHBIX PACIPEACIICHUSX CIy4alHBIX BEIUYUH; O
HOPMAJIbHOM  pAacClpeACiCHHd W TPUMEpax HOPMAIbHO PaCIpeIeTICHHBIX
CIIy9aiiHBIX BEJIMYHH, O KOPPEIAIUHA CITyYalHBIX BEJIMYUH, 00 aKCHOMax
CTEPEOMETPHH U CIICJCTBUSAX U3 HUX U YMETh MPUMEHSATh UX MPU PEUICHUU 3a1ad;
O CKpPCIIMBAIONIUXCS TPSIMBIX B TPOCTPAHCTBE W YMETh HAXOAWTh YroJl H
pacCTOSTHHE MEXIy HUMH; O Teopeme Diiepa, MpaBUIbLHBIX MHOTOTPaHHHUKAX; O
BITMCAHHBIX W OMHMCAHHBIX cepax U yMETh MPUMEHATh WX MPHU PEIICHUU 3a/1ad; O
pa3BepTKe IWIMHApPA W KOHYyCa, IUIOMIAAM TMOBEPXHOCTH MHWJIWHApPA W KOHYCA,
yYMETh IPUMCHSTH UX MPU PEIICHUH 3aJ1a4; O IUIOIIaau cPepbl U yMETh IPUMCHSTh
€ro TpH pelIeHUH 3a7a4; O MOJ00MH B MPOCTPAHCTBE W YMETh pelIaTh 3aJlayd Ha
OTHOIIICHHE OOBEMOB M ILIOIIAJCH TMOBEPXHOCTEH MOJOOHBIX (HUryp, O BKIajIe
BBIIAIOIINXCS MAaTEMAaTUKOB B pa3BUTHE HAYKU;

VY26 noHuMaTh CyTh 3aKOHa OOJBIIMX YKUCET U BBIOOPOYHOIO METOMA
U3MEpEHUsl BEpOSITHOCTE; MOHUMATh POJIb MaTeMaTHKHU B pa3Butun Poccun

VY27 Be1OMpATh METOABI MOAXOASIIETO MPECTABICHUS U 00PaOOTKH TaHHBIX

V28 ananm3upoBaTh YCIOBUE 3aJlayd, BBIOMpATh ONTHUMAJBHBIA METO.
pEIIeHHS 3a]]a4H, pACCMaTPHUBAas Pa3IMYHbIC METO/IbI;  aHAJTU3UPOBATH u
UHTEPIIPETUPOBATh TOJYyYEHHBIE pEIIeHUsT B KOHTEKCTE YCIOBUA 3aJ/1aud,
BBIOWPATH PENICHMS, HE MPOTHBOPEYAIINE KOHTEKCTY;

Y29 dopmynupoBarh oOmpeaeaecHus TeOMETPUUSCKUX (GUTYpP, BBIIBUTATH
TUIOTE3bl O HOBBIX CBOWCTBAX M MPHU3HAKaX TEOMETPUUECKUX QUryp u
00OCHOBBIBaTh WJIM ONpPOBEpraTh UX, 0000IaTh WIM KOHKPETU3UPOBATH
pe3yNbTaThl Ha HOBBIX Kiaccax ¢Uryp, MPOBOJUTh B HECIOKHBIX CIydasx
knaccuukamuioo  QUTYyp 1O  pasNUYHBIM  OCHOBAaHUSAM, TE€OMETPHUYCCKHE
YTBEPKIICHHUS,

VY30 xapakTepu3oBaTh KpAacCOTy M COBEPIIEHCTBO OKPYXKAIOIIEr0 MHUpA U
MPOU3BEACHUI WMCKYCCTBA Ha OCHOBE MATEMAaTHYECKHX 3aKOHOMEPHOCTEH B

PHUPOJIE;

17



V31

ITOJIB30BAaThCA

MNPpUKIIaJHBIMU  I[IpOrpaMMaMHd U IIpOrpaMMaMu

CUMBOJIbHBIX BBIYHUCJICHUN JJIA UCCIACA0OBAaHUA MAaTCMAaTHUYCCKHUX 0OBEKTOB.

5. COAEP’KAHHUE YYEBHOI'O IPEJIMETA

HaumenoBanue Copep:xanue yue0HOro MaTepuaja u GopmMbl OpraHu3anuu
pa3/ieJioB M TeM JAeATeTbHOCTH 00y4aI0IHXCs
1 2
BBeaenne 1 | Maremaruka B HayKe, TEXHHKE U YKOHOMUKE.
2 | MaremaTrka B HH(pOPMAIMOHHBIX TEXHOJIOTHSIX U MPAKTHYECKON
JeSITeTTbHOCTH.

3 | lenm u3yyenus mateMaTuku npu ocBoennu npodeccuii CI10.
4 | 3agaun u3ydyeHus MareMaTuku npu ocBoeHuu npodeccuii CI10.

Pa3znen Aaredpa

Tema 1.
PazBurtue noussTua
0 YHcJIe

Copep:xaHue y4e0OHOro Mmarepuaja

HarypanbeHble u niensie yncna.

Pammonaneable uncna.

Apudmernueckue AeMCTBUS HaJl pallMOHAIBHBIMH YUCIIAMHU.

JlelicTBUTENIbHBIE YHCIIA.

WppannonaibHbie Yncia.

[TpuOnmxeHHbIe BHIYMCICHUS.

OTHOCUTENLHAS IMOrpCIIHOCTD.

Pacyer nmorpentHocTi CyMMbl ¥ TPOU3BEICHUSI.

OO |N|OOTIRIWIN| -

Pacuer norpentHocTi u3MepeHus JJIMHBI U 00beMa.

[EEN
o

KomMmiuiekcHbIe yncia.

[EEN
[EEN

ApI/I(l)MeTI/ILIeCKI/Ie ,HGIZCTBPI?I Ha KOMIIJICKCHBIMHU YHCJIaMU.

12

Perrenue 3aganuii.

IpakTuyeckue 3aHATHA AprdMeTHUECKUE IEHCTBHS HAJl YUCITAMH,
HaXO0KJIeHUEe TPUOIKEHHBIX 3HAYCHUI BEJTMUYMH U MOTPEITHOCTEN
BbIUHCIICHHUH (a0COTIOTHON M OTHOCUTEIBHOM), CPAaBHEHUE YHCIOBBIX

BBIPAYKCHUIA.
Tema 2.
Kopuu, crenenu n
Jorapupmbl
Tema 2.1 Conepxanue yueOHOro Marepuasa

Kopnu n crenenn. |1 | Onpenenenue crenenu. CBONCTBA CTeNeHEN
2 | Kopenb n-oii crenenn. CBOMCTBa KOPHEH N-OM CTEIICHH.
3 | Pemenue 3a1a4 ¢ UCNOJIb30BaHHEM KOPHEH
4 | UppanuoHaibHble ypaBHEHHUSI.
5 | Pemenue uppanmoHanbHBIX YpaBHEHUI.
6 | CreneHb ¢ panMoHaNbHBIM NOKa3areneM. CBoiicTBa cTeneHel ¢
palOHaIbHBIMU OKA3aTEISIMH.
7 | Beiuucnenue creneneit uepes kopHu. [IpuBenenue crenenei k
0JIHOMY OCHOBaHHIO
8 | IIpeobpa3oBaHue BEIpaXKEHUH.
9 | Pemenue npocrelmnx ypaBHeHUH.
10 | KontponbHas pabota no reme «KopHU U cTeneHn»
Tema 2.2 11 | Jlorapudmel. Onpenenenne. CBoiicTBa JorapudmoB.
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Jlorapudgm. 12 | OcnoBHoe norapudmuyeckoe ToxaecTBo. [lepexo kK HOBOMY
Jlorapugm yucaa. OCHOBAHHMIO JIOTapH(PMOB.

13 | Berancnenue norapugmoB.

14 | Jlorapudmuueckas ¢pynkuus. CBoiicTBa u rpaduk

JgorapupMuIecKoi QyHKINH.

15 | Jlorapudmuueckue ypaBHEHHUS.

16 | Pemenue norapumMuuecKiux ypaBHEHUH.

17 | Jlorapudmudeckne HepaBeHCTBA.

18 | Pemenue norapupmMuuecKux HEpaBEHCTB.

19 | Cucremsl norapupmMuIecKuX ypaBHEHUH.

20 KonrponbHas padora mo teme «Jlorapudmudeckas GyHKIUD)
Tema 2.3 21 | IokazarenbHas pyHkuus. CBoiicTBa U rpadMK MOKa3aTeIbHON
IIpeodpa3oBanue (GyHKIMH.
ajredpanvecKux 22 | Pemenue 3a1a4
BbIPasKeHU . 23 | Iloka3arenbpHbIE YpPAaBHEHHS.

24 | Pemenue nmoka3aTelIbHbIX YpaBHEHUH.

25 | IokazarenbHbIC HEPABEHCTBA.

26 | Pemenue nmoka3aTebHBIX HEPABCHCTB.

27 | CucteMbl MOKa3aTelIbHBIX YPaBHEHHH.

28 | Pemenue cucTeM moka3aTeIbHBIX YPaBHEHUH

29 | Pemenue 3aqay.

30 KontponbHast pabora 1o teme «[lokazarenpHas HyHKIHS»

IIpakTnyeckue 3ansiTusi BolunciieHre U CpaBHEHUE KOPHEH.
Brinonnenue pacyeToB ¢ paaukanaMu. Perenne nppanuoHaabHbIX
ypaBHeHUH. HaxoxaeHre 3HaYeHUil CcTeneHen ¢ palluOHAIbHBIMU
nokazatensimu. CpaBHeHue creneneil. [[peobpasoBanus BEIpaKECHUM,
colepKalux creneHu. Pemenune noka3areibHbIX YpaBHEHHI.
Pemenne npuknagaeix 3ama4u. HaxoxaeHue 3HaueHuii gjoraprdma mo
IPOU3BOJIFHOMY OCHOBaHHIO. [lepexos OT 0JHOr0 OCHOBAaHHUS K

npyromy. Beruncienue u cpaBHEeHUE JTOrapru(pMOB.

JlorapudmupoBaHue U NOTEHIUPOBaHUE BbIpaxkeHul. [IpulnmkenHbie

BBIUMCIICHUS U PEIIeHUs IPUKIAIHBIX 3a1a4. Pernenue
Jorapu(MUUECKUX YpaBHEHHIH.

Pa3znesa I'eomeTpus

Tema 3
IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

Conepxanue yueOHOro Marepuasia

1 | Jloruyeckoe CTpOCHHE Kypca T€OMETPHUH.

2 | AKCHOMBI CTEPEOMETpPHUH.

3 | CnencTBusi aKCHOM CTEPEOMETPHH.

4 | PemeHne mpoCTpaHCTBEHHBIX 3a/a4.

5 | B3aumHoe pacnoio’keHre NpsIMbIX B IPOCTPAHCTBE.
6 | Pemenue npocTpaHCTBEHHBIX 3a/1a4

7 | IlapannensHOCTh NPSMOMN U MIIOCKOCTH.

8 | PemeHue npocTpaHCTBEHHBIX 3a/1a4.

9 | [NapannenbHOCTh MIIOCKOCTEH.

10 | Pemenue mpocTpaHCTBEHHBIX 3aJ1ay.

11 | IlepneHaMKYISIPHOCTh NPSIMOM U TJIOCKOCTH.
12 | IlepneHauKysIsip ¥ HAKJIOHHAS.

13 | Yroa Mexay npsIMbIMH.

14 | Yron mexay npsiMOH M MIOCKOCTHIO.

15 | Pemenue 3anau.
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16 | JIByrpanHslii yrod.

17 | Yron Mexay IIOCKOCTSIMM.

18 | Pemenue 3agau.

19 | IlepneHMKyISIPHOCTD ABYX IJIOCKOCTEH.

20 | Teomerpuyeckue nmpeoOpa3oBaHUsI MPOCTPAHCTBA.

21 | INapannensHbIid IEpEHOC.

22 | CuMMeTpusi OTHOCUTENIFHO TUIOCKOCTH.

23 | TlapamnenbHOE IPOSKTUPOBAHHUE.

24 | N300pakeHue MpoCTPaHCTBEHHBIX (PHUTYD.

[pakTuueckue 3auaTus [[pu3Haku B3aMMHOTO pacIoIOKEHUS
MPSMBIX. YTOJI MKy PAMBIMU. B3auMHOE pacmooKeHne MPsSMbIX U
IJIOCKOCTEN. [lepreHIuKyIIsIp U HAKJIOHHAS K TJIOCKOCTH. YTOJI MEXKITY
MIPSIMOM M IJIOCKOCTBIO. TeopeMbl 0 B3aUMHOM PACIIOJIOKEHUH NTPSIMON
U mockocTH. Teopema o Tpex nepreHaukymsipax. [Ipusnaku u
CBOMCTBA MapajuIebHBIX U MEPIICHIUKYISIPHBIX TIOCKOCTEH.
PaccTosiHre OT TOYKH 10 TIIIOCKOCTH, OT IPSAMOM IO TIIIOCKOCTH,
PacCTOSTHUE MEXTY TIIIOCKOCTSMHU, MEXKTY CKPEITUBAOIITUIMHUCS
MIPSIMBIMU, MEXIY TPOU3BOIFHBIMH (PUTYpaMH B MPOCTPAHCTBE.
[TapannensHO€ MPOEKTUPOBAHUE U €T0 CBOKCTBA. Teopema o miomanu
OPTOTOHAILHOMN MTPOEKITUU MHOTOYTOJIbHHKA.

Paznen KomOuHaTOpHKA, CTATHCTHKA M TEOPHUS BEPOATHOCTEH

Tema 4.
KomOunaTopuka.
DJIeMeHTbI
KOMOUHATOPUKH

Copep:xaHue y4e0HOIro MmaTepuaJja

1 | OcHOBHBIC MOHATHSI KOMOMHATOPUKH

2 | 3agauum Ha MOJCUYET YKcia MepecTaHOBOK.
3 | 3amaum Ha TO/ICUET YKCIIa Pa3MEIICHUMN.
4 | 3agaun Ha MMOICUYET YHMCIIa COUETAaHUM.

5 | ®opmyna 6unoma HeroToHa

6 | Pemrenue 3amanuii.

7 | CBoiicTBa OMHOMHUHAJIBHBIX KOY(DDHUITHEHTOB.
8 | Pemienue 3amanuii.

9 | Tpeyronpuauk Ilackas.

10 | IIpaBmiIa KOMOMHATOPHUKH.

11 | IlpaBuio ciaoKeHuUs.

12 | Pemenue 3agay.

13 | [IpaBmiio yMHOKEHUS

14 | Pemenue 3agay.

15 | TIpaBmiiO BKIFOUCHUS-UCKITIOUCHHUS.

16 | Pemenue 3agay.

IIpakTnuyeckue 3ausaTus Vcropus pazBUTHSI KOMOMHATOPHKH,
TEOPUHU BEPOATHOCTEN U CTATUCTUKU U MX POJIb B pa3ITUYHBIX chepax
YeNoBeYEeCKOU xKu3HeaesTensHoCcTU. [IpaBuia KoMOMHATOPUKH.
Pemenne koMOMHATOPHBIX 3a/1a4. Pa3Mernienus, coueTanus u
nepectraHoBkH. buHoM HbroToHa u TpeyronsHuk [lackans.

Paspnen I'eomerpus

Tema 5
Koopannatsl n
BEKTOPbI

Conepxanue yueOHOro Marepuaja

1 | IlpsmoyronbHas (JeKapToBa) CUCTEMa KOOPIMHAT B
IIPOCTPAHCTBE.

2 | BekTop Ha MIOCKOCTH.

3 | CBoiicTBa BEKTOPOB Ha MJIOCKOCTH.
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4 | CBs3p MeX]Jly KOOpIMHATaMHU U BEKTOPaMH.

5 | YpaBHeHue npsmoi.

6 | YpaBuenue chepsl

7/ | YpaBHEHHE MIIOCKOCTH.

8 | Cepenmna oTpeska.

9 | Pemenue 3amay.

10 | BekTopsl B IPOCTPAHCTBE.

11 | Monyne BekTopa.

12 | PaBeHCTBO BEKTOPOB.

13 | CnioskeHHEe BEKTOPOB.

14 | YMHOX€EHME BEKTOpa Ha YUCIIO.

15 | Pa3noxxeHue BEKTOpa Mo HarpaBJICHUSIM.

16 | Yron mexay 1ByMs BEKTOpaMH.

17 | IIpoekiusi BeKTOpa Ha OCh.

18 | KoopauHatel BeKTOpa.

19 | CxansgpHOoe mpou3BeIeHUE BEKTOPOB.

20 | CBoiicTBa CKaJIIPHOTO MTPOU3BEICHUST BEKTOPOB.
21 | Pemenue 3ayau.

22 KoHTposbHas paboTa Ha TeMy « BeKTOpbI M KOOpAWHATHDY.

IIpakTuyeckue 3anaTus BexTopsl. J[eicTBUS ¢ BEKTOpamu.
JlexkapToBa cuctemMa KOOp/AMHAT B MPOCTPAHCTBE. Y paBHEHHE
OKPY>KHOCTH, cpepsl, III0CKOCTH. PaccTosiHIE MEX Y TOUKaMHU.
JlelicTBUA C BEKTOpaMH, 3aJJaHHBIMH KoopauHaTaMu. CKaJISIpHOE
MPOU3BENICHHE BEKTOPOB. BEKTOpHOE ypaBHEHHE NIPSIMOM U
IJIOCKOCTH. Vcnosib30BaHME BEKTOPOB MPHU JOKA3ATEIbCTBE TEOPEM
CTEPEOMETPHUH.

Pa3znea Aareopa

Tema 6 OcHOBBI
TPUTOHOMETPHUH.
Tema 6.1
OcHoOBHBbIE
NOHSTHS.
OcHoOBHBbIE
TPUTOHOMETPUYECK
He TOXK/1ecTBa.
IIpeoOpa3oBanue
NPOCTERIIUX
TPUTOHOMETPUYECK
UX BbIPAKEHUIA.

Conep:xaHue y4eOHOro MmaTepuaJja

1 | Usmepenue yrios. [lepeBoa U3 rpaaycHOit MephI yria B
pajiuaHHyI0 ¥ 00paTHO.

2 | BpamarenbHoe 1BUXEeHHE. BrlunciaeHne KoopIMHAT HEKOTOPBIX
TOUYEK OKPYKHOCTH.

3 | OnpeneneHre OCHOBHBIX TPUTOHOMETPUUYECKHUX ONEpaIHii.

4 | ®opmynbl NpUBEAEHUS.

5 | ®opMyIibl OJHOTO APTyMEHTA.

6 | ®PopMyiibl CIOKEHHUSL.

7 | ®opMynbl TBOWHOTO apryMeHTa.

8 | ®opMmyIibl IOJIOBUHHOTO apryMeHTa.

9 | ®opmyIbl CyMMBI M Pa3HOCTH.

10 | IlpeoOpa3oBaHue BbIpaKEeHUH.

11 KonrtposabHas pabora Ha TeMy «OCHOBBI TPUTOHOMETPUIY.

12 | CpoiicTBa u rpauk (GyHKIIUU CUHYC.

13 | IlocTpoenue rpaduka GpyHKIMM CHHYCA.

14 | CpoiicTBa u rpaduk GyHKIUN KOCHHYCA.

15 | Iloctpoenue rpaduka GyHKIMHA KOCHHYCA.

16 | CpoiictBa u rpaduk QyHKIUH TaHreHCa

17 | CroiictBa u rpaduk (GyHKIMI KOTaHTeHca

18 | IlpeoOpa3zoBanue rpauKOB TPUTOHOMETPHUYECKUX (YHKIUH

19 | Pemrenue 3agau
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Tema 6.2
Tpuronomerpuyec
KHe YPAaBHEHUS U
HepaBeHCTBa

Conepxxanue yueOHOro Marepuasa

20 | ApkcuHyc, apKKOCHHYC, apKTaHT€HC.

21 | HaxoxaeHne 3HaUCHUH apKCUHYCA, apKKOCUHYCa, apKTaHTeHCA.

22 | CrannapTtHble peuieHus ypaBHeHUH. YacTHbIe cityyan JUis
pEeLICHUS IPOCTEUIINX YPABHEHHUIA.

23 | AnreOpandeckue IpeoOpa3oBaHUs TPUTOHOMETPHICCKUX
YpaBHEHUM.

24 | TpuroHOMeTpUYECKHE HEPAaBEHCTBA.

25 | Penienue TpUrOHOMETPHYECKUX HEPABEHCTB.

26 | Pemenue npocTeHmmx TPUrOHOMETPUIECKUX YPAaBHEHHIA.

27 | Pemienue ypaBHEHHI METOZIOM 3aMEHBI IEPEeMEHHON

28 | Pemienne TpUTOHOMETPHYECKUX YPABHEHUH.

29 | IloHmWKEeHNE OPSIKA ypaBHEHUSI.

30 | PenreHne TpUTOHOMETPHYECKUX YPABHEHUH.

31 | Ucnonp3oBaHrEe TPUTOHOMETPUIECKUX (POPMYIT CIIOKEHHUS U
CIEICTBUN U3 HUX.

32 | PenieHne TpUTOHOMETPHYECKUX YPABHEHUH.

33 | OmHOpPOAHBIE YPABHECHHS.

34 | PenieHnii TPUTOHOMETPUIECKUX YPABHEHH.

35 KonTtpospHas paboTa 1o Teme « TpUroHOMEeTpHYeCKIe YPaBHEHHSD

IIpakTuyeckue 3anaTus PagranHbeiii METOT U3MEPEHUS YTIIOB
BpAILICHUS U CBS3b C TpagycHOM Mepoi. OCHOBHBIE
TPUTOHOMETPHUUYECKUE TOXKIECTBA, (DOPMYJIIBI CIIOKEHUS, YIBOCHHUS,
npeoOpa3oBaHUE CYMMbI TPUTOHOMETPUUECKUX (DYHKITHI B
Mpou3BeieHNE, TpeoOpazoBaHUE MPOU3BEACHUS TPUTOHOMETPHUECKUX
¢dbyakuumii B cymmy. [lpocreiimme TpUroHoMeTpruIecKie ypaBHEHUS 1
HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpHUECKHE (DYHKIIUU: apKCHHYC,
ApPKKOCHHYC, apKTaHT€HC.

Tema 7. ®yHKkunM
u rpadukm.
Crenenneble,
nokasareJjibHble,
JorapupmMuyeckue
U
TPUTOHOMETPHYECK
ue PyHKUMH.
OopaTtHble
TPUTOHOMETPHYECK
e PyHKUMHU

Conep:xaHue y4eOHOro MmaTepuaja

1 | ®ynakaun. O6macTe onpeeneHrs 1 MHOKECTBO 3HAUCHHM

2 | HaxoxzaeHue o0sacTy oNpe/ieeHus U BBIYUCIICHUE 3HAYSeHUH
byHKIUH

3 | CmocoOwl 3a1anus GyHKITUH.

4 | I'paduk hyHKIIHUH.

5 | MccnenoBanue yHKIMH 1O €€ rpaduKy.

6 | CsoiictBa QyHKIHIL.

7 | UeTHOCTh M HEYETHOCTH (PYHKIIUH.

8 | OrpannueHHOCTb QYHKIUH.

9 | IlepuoanyHOCTh QYHKIIHIA.

10 | MOHOTOHHOCTH (PYHKIIHH.

11 | DkcTpeMyMbl QyHKIMH.

12 | HaubGonbuiee n HauMeHblee 3Ha4eHUsT (PYHKITUH.

13 | I'papnueckas uHTEpHpeTALIUSL.

14 | Apudmerndeckue onepauuu Haja QYHKIUSIMHU.

15 | Ilpumeps! QyHKIIMOHAIBHBIX 3aBUCHMOCTEH.

16 | JIuneitnble GpyHKIMM.

17 | MHorousneHHble (QyHKLIUH.

18 | PanmoHanbHbIe QYHKIUH.

19 | Crenennsble GyHKIMU C IJPOOHBIM MOKA3aTEIIEM.

20 | OCHOBHBIE TPUTOHOMETpUYECKHE (QYHKIIUH.

21 | Iloka3arenbHble U Jorapudmuyeckne QyHKIUH.
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22 ‘ Ob6patnbie QyHKIMH.

23 KouTtposipHas paboTa Ha TeMy «DyHKINHU, UX CBOWCTBA U
rpaduKn

IIpakTHyeckue 3aHATHA [IpuMepsl 3aBUCHUMOCTEN MEXIY
NIEPEMEHHBIMH B PEAJbHBIX MPOIIECCaX U3 CMEKHBIX JUCIUTUIHH.
Omnpenenenue ¢pynkuuii. [loctpoenue u ureHne rpaguKoB QyHKIIHHA.
UccnenoBanue ¢pynknuu. CBONWCTBA JIMHEHHOM, KBaIPATHYHOM,
KYCOYHO-JIMHEWHOU U ApOOHO- nMuHEeWHOoW (yHKuuid. HenpepriBHBIE
nepuoandeckue Gyakuu. CBoiicTBa u rpaduku cuHyca, KOCHHYCA,
TaHreHca U Kotanrenca. O0paTHbIe PYHKIMH U UX TPAPHKH.
Ob6parnbie TpuroHomerpuyeckune Gpynkuuu. [IpeodpazoBanus rpapuka

(yHKIMH.

JAudpepeHupoBaHHbIN 3a4eT

Pasznen I'eomerpus. 2 kype

Tema 8. Copep:xanue yueOHOro MaTepuajia
Mmuororpannuku 1 | 1 | IIpocTpancTBo 1 ero xapakrepuctuku. [IpocTpaHcTBeHHbIE Tena.
KpYrJible TeJia. MHOTOTpaHHUKH.
Tema 8.1 2 | [Mpusma.
MHoOrorpaHHuKH 3 | Pemrenue 3anau.

4 | Iapannenenumnen.

5 | Pemenue 3anau.

6 | [Mupammma, e€ 3eMEHTEHI.

7 | Pemrenue 3amau

8 KoHuTtponbHas pabota 1o Teme «MHOTOTrpaHHUKK)
Tema 8.2 Copep:xaHue y4e0HOIro MmaTepuaja
Tenan 9 | [IpsMoit UIHH/AP, €TO DIEMEHTHI.
MOBEPXHOCTH 10 | Pemienne 3amau.
BpaleHust 11 | TIpsiMoii KOHYC, €TO DJIIEMEHTHI.

12 | Pemenue 3agay.

13 | Yceuénnniit konyc. CedeHus: KOHyca.

14 | Pemenue 3agay.

15 | [lap.

16 | Codepa.

17 | Pemenue 3agay.

18 | IloaroToBka K KOHTPOJIBHOK padoTe.

19 KontponsHas pabota o teme «Tena BpameHusd
Tema 8.3 Conepxanue yueOHOro Marepuasa
HN3mepenus B 20 | O6bem u ero usmepenue. EauHuIer n3mepeHus oobema.
reoMeTpuu 21 | O6GbeMBbI MHOTOTPAHHUKOB

22 | O6beM M MII0IA b MOBEPXHOCTH Ky0a.

23 | O6beM M MII0IIA b MOBEPXHOCTH Napasljiesienune a.

24 | O6beM ¥ MIIO0MIAIb OBEPXHOCTH MPU3MBI.

25 | O6beM M MII0IA/ b TOBEPXHOCTH MUPAMUJIBIL.

26 | OO6beMBbI Tell BpalleHMSL.

27 | O6beM M MJIoIIA b MOBEPXHOCTH MIapa.

28 | O6beM M MIIOMIAIb TOBEPXHOCTH KOHYCA.

29 | O6beM ¥ MII0MIA b MOBEPXHOCTH HMJIMHPA.

30 KonrpoabHas padora no teme «OO0beMbl MHOTOTPAHHUKOB U TEJ
BpaleHsD

HpaKanecmde 3aHsaTHsA. B3aumHoe PACIIOJIOKCHHUC
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MPOCTPAHCTBEHHBIX (GUryp. Pa3nuunbie BUIBI MHOTOTPAaHHUKOB. X
n3o6paxxenus. CedeHus1, pa3BepTKH MHOTOrpaHHUKOB. [Tnomanp
MOBEPXHOCTU. Bupl cummetpuii B npoctpanctBe. CUMMETpHUS TEN
BpallleH!s] ¥ MHOTOTPaHHUKOB. Brruncienue miomianeit 1 00beMoB.

Paznen Hauaja MmaTeMaTH4eCKOI0 aHAJIM3a

Tema 9
ITocienoBaresibHOC
TU. IIponsBoanas.

Conepxxanue yueOHOro Marepuasa

1 | Yucnossie nocnenoBarenbHOCTH. CriocOOBI 3aaHUS U CBOMCTBA
YHCIIOBBIX NOCJIEI0BATEIbHOCTEM.

2 | Ilpupamenue aprymenTa U QyHKIIHH.

3 | Onpenenenue MPOW3BOTHOM.

4 | Beruucienue npousBOHON 1O €€ ONpeACICHUIO.

5 | ®opmynsl tuddepeHmpoBaHus.

6 | ®opMynbl CYyMMBI M TTPOU3BEICHUSI.

7 | ®opMynbl yMHOKEHHS (DYHKIIMH HAa YUCIIO M YAaCTHOTO.

8 | BrruuciieHne mpou3BOIHBIX.

9 | AuddepennmpoBanue cI0KHBIX HYHKIIUH.

10 KonTtpospHas paboTta o Teme «I[IponsBoaHas»

11 | TlpownsBoaHas moka3aTeabHON (QYHKITHH.

12 | Beramcienue mpou3BO/IHBIX TTOKA3aTEIbHON (YHKITHH.

13 | Beramcnenue mpou3BOIHBIX MTOKA3aTeIbHON (DYHKITUU B TOUKE.

14 | IIpousBoHas jorapudmMuydeckoil pyHKIUN

15 | Berancnenue nmpou3BOAHBIX JJOTapuMUUECKON QYHKIIUN

16 | Beruncnenue npou3BOAHBIX JOrapuMUIECKON QYHKIIUN

17 | TlpousBoaHast cTeneHHON (HYHKIIUH

18 | Beruncnenue mpou3BOJHBIX CTENEHHON (QYHKITUN

19 KontponsHas pabota o Teme «IIpon3BogHas MOKa3aTeIbHOM,

Jorapu(MHUIECKOM, CTETICHHON (DYHKITHI

Copep:xaHue y4e0OHOI0 MaTepuaja

20 | 'eomeTprUUECKHil CMBICI MPOU3BOTHOM

21 | MexaHn4eCcKui CMBICH IPOU3BOTHOM

22 | MeTtox UHTEpBAJIOB

23 | Pemenue 3axay.

24 | JlocTaTo4HBINA MPU3HAK BO3pACTaHUs, YObIBAaHUS (DYHKIIHH.
HccnenoBanue HenpepbIBHOM PYHKIIMKA HA MOHOTOHHOCTD

25 | Ilpu3Haky MaKCUMyMOB, MUHIMYMOB (DyHKIIMH

26 | OTbICKaHUE TOUEK IKCTpeMyMa (PyHKIUH

27 | HauOouspliiee 1 HauMeHbIIee 3HaUYeHUE PYHKIUU

28 | Cxema uccnenoanus ¢pynkuuu. [locrpoenue rpadukos
GyHKIM.

29 | Pemenue 3anau.

30 KonrtponwsHas padora mno teme «I[IprMeHeHne mpou3BOIHOM»

IIpakTuuyeckue 3ansiTusa YncaoBas NociIe0BaTEIbHOCTb, CIIOCOObI
€€ 3aJ1aHHUs, BBIYUCIICHUS WICHOB NocaenoBareabHocTu. [Ipenen
HoCJe10BaTeNbHOCTH. beckoHeuHOo yObIBaroIas reoMeTpuyecKast
nporpeccus. [IponzBogHas: MEXaHUUYECKUNA U TEOMETPUUYECKUI CMBICT
MPOU3BOIHON. YpaBHEHHE KacaTenbHOU B oOmem Buje. [IpaBuna u
¢dopmynsl nuddepeHpoBanys, TabIMa TPOU3BOIHBIX
ayieMeHTapHbIX (GyHKUUH. MccnenoBanue GyHKIMHU C TOMOIIBIO
npou3BoiHOM. HaxosxieHne Hanbop1ero, HAMMEHBIIEro 3HAYeHUs U
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HKCTPEMAIIbHBIX 3HAYCHUH (DYHKIIUU.

Tema 10. UnTerpan
U ero NpuMeHeHmue.
IlepBooGpa3nas n
HHTerpaJ.

Conepxxanue yueOHOro Marepuaja

1 | Onpenenenue nepBooOpasHON.

2 | OCHOBHOE CBOWCTBO MEPBOOOPA3HOM.

3 | Tpu npaBuia BEIYUCICHHSI TEPBOOOPA3HOIA.

4 | Pemenue 3a7a4 Ha OThICKAHUE TIEPBOOOPA3HBIX IO MPABUIIAM.
5 | Uurerpai.

6 | 3agava o uIomAAM KPHBOJIMHEHHOHN Tpamenuu.

7 | 3mepenue miomau.

8 | Akcmomsl TIOIIA N,

9 | ®opmyna Heroton-Jleitbuauma.

10 | Brruncnenne iomajei KpUBOJIMHEHHBIX TPATISITHA.
11 | Pemenue 3anau.

12 | IlpocTpaHCTBEHHBIE TETIA.

13 | 3amavya 06 0ObeMe MTPOCTPAHCTBEHHBIX TEIL.

14 | UnTerpansHas Gopmyna oobema.

15 | Pemenue 3aaau.

16 | BeiBoj M3BECTHBIX (hOpMyIT.

17 | Pemenue 3aaau.

18 KonrponbHas padota 1o teme «MHTETpam

IpakTuueckue 3ausaTus uarerpan u neppoodpaznas. Teopema
Herorona—IJleitOnuna. [lpumenenmne nuTerpaia K BoIYUCIECHUIO
(U3NYECKUX BEJITUYUH U MJIOLIACH.

Paznea KomOuMHaTopuka, CTAaTHCTHKA U TEOPHUSI BEPOATHOCTEM

Tema 11.
JJiIeMeHTbI TEOPHH
BEPOSATHOCTEH.
9J1eMeHTBI
MaTeMaTH4YeCKOM
CTATHCTHKH

Copep:xaHue y4e0HOIro MmaTepuaja

1 | CoGbiTHE.

2 | BeposiTHOCTH COOBITHSI.

3 | CnoxxeHue BEpOSITHOCTEH.

4 | YMHOXEHHE BEPOSITHOCTEH.

5 | IloHaTue o HE3aBUCUMOCTH COOBITHI.

6 | JluckperHas ciryqaifHas BeTUYHHA.

7 | 3aKOH pacnpeeseHus JUCKPETHOU CITy4allHON BEJTUYHMHBI.
8 | Ilonartue o 3aKkoHE OOJBIINUX YHCEL.

9 | IlpeacraBneHue NaHHBIX.

10 | 'enepasibHass COBOKYITHOCTb.

11 | Bribopxa.

12 | Cpennee apudmernueckoe.

13 | Menuana.

14 | 3amaun MaTeMaTU4eCKON CTATHCTUKH

15 | Pemenue 3amau.

16 KoutponbHas pabota o Teme «Teopust BEpOSITHOCTI

IpakTuueckne 3anaTusa Kiaccuueckoe onpeneneHne BEpOSITHOCTH,
CBOMCTBA BEPOSATHOCTEHN, TEOPEMA O CYMME BEPOATHOCTEN.
Brruncnenue BeposarHocreit. [pukinannsie 3agaun. [Ipencrasnenne
YUCIIOBBIX NaHHBIX. [IpuKknagHelie 3a1a4un.

Paznen Auredpa

Tema 12.
YpaBHeHnus u
CHCTEMBI
YPaBHEHHIA.

Conepxanue yueOHOro Marepuasa

1 | YpaBHeHHUS U CUCTEMBl YpaBHEHHIA.

2 | JIuHeliHbIE M KBaJIpaTHbIE ypaBHEHUSI.

3 | JIuHeliHbIE U KBaJIpaTHbIE CUCTEMBbl YpaBHEHUII.
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HepageHncrsa.
Hcnouab3oBanue
CBOJCTB U
rpagukos
dyHkuuii npu
pelieHuu
YPaBHEHUI U
HEPaBeHCTB.

PaI_II/IOHaHLHBIe YpaBHCHUA.

PanyoHanbHbIEe CUCTEMBI YPABHEHUM.

HppanmoHaibHble CUCTEMBI YPABHEHUM.

[Toka3arenbHbIC YpABHEHUS.

4
5
6 | UppannoHanbHbIE YpaBHECHHSI.
7
8
9

[Toka3arenbHbIe CHCTEMBI YPABHEHMIA.

10 | TpuroHomeTpu4ecKue ypaBHEHHS.

11 | TpuroHoMeTpUyECKUE CUCTEMbl YPABHEHU.

12 | HepaBeHcrTaa.

13 | PanmoHasnbHBIC HEPABEHCTBA.

14 | UppanmoHnaibHble HEpaBEHCTBA.

15 | TlokazarenbHbIC HEPABEHCTBA.

16 | TpuroHomeTpuvecKkrue HEpaBeHCTBA.

17 | PaBHOCMJIBHOCTh YPAaBHEHH, HEPABEHCTB M CUCTEM.

18 | OcHOBHBIE IPHEMBI X PEIICHUSL.

19 | PasznokeHue Ha MHOXKUTEIIH.,

20 | BBeneHye HOBBIX HEU3BECTHBIX.

21 | IToxcraHoBKA.

22 | I'paduueckuii METO/I.

23 HWroroBas KOHTpOJIbHAS padoTa.

IIpakTuyeckue 3anaTusa Kopuu ypaBHeHnii. PaBHOCHIIBHOCTB
ypaBHeHu#. [IpeoOpa3zoBanne ypapHeHUN. OCHOBHBIE TTPUEMBI
pelenus ypaBHeHu. Pemenue cucrteM ypaBHeHuil. Mcnosb3oBanue
CBOMCTB U TpaduKoOB QYHKIMHA IS PEIICHUST ypaBHEHUI 1 HEPABEHCTB.

6. TEMATUYECKOE INTAHUPOBAHME 110 YYEBHOMY IIPE/IMETY

No HaumenoBaHue pa3jaesioB U TeM Bcero Jlexnus
n/n
1 | Beenenue. Pa3Burne noHsTusg 0 YucIie. 16 6
2 | Kopnu, crenenu u norapudmsl. 30 14
3 | [IpsimMble ¥ TIIOCKOCTH B TIPOCTPAHCTRE. 24 14
4 | DnemMeHThl KOMOMHATOPUKH. 16 10
5 | KoopauHaThl 1 BEKTOPHI. 22 10
OcHOBHBIE TPUTOHOMETPUYECKUE TOKIAECCTBA.
6 | [IpeoOpazoBaHue MPOCTEHITUX TPUTOHOMETPHIECKUX 35 16
BBIPAXKCHUM.
Oynkuuu u rpaduku. CTeneHHble, oKa3aTeabHbIe,
7 | norapudmMuyecKue U TPUTOHOMETPUUECKHE PYHKIIUU. 24 10
OOpaTHbIe TPUTOHOMETpHUUECKUE (DYHKITHH.
8 | MHOTOrpaHHUKHU U KpYTJIbIe Tesa 30 16
9 | Hauana mateMaTH4ecKoro aHaan3a 30 15
10 | MnTerpan u ero npuMeHeHHe. 18 10
11 DneMeHThI Teopun BEPOSTHOCTEH. DIIEeMEHTHI 16 8
MaTeMaTH4eCKON CTATUCTUKH.
VYpaBHEHUs U cUCTEMBI ypaBHEHU. HepaBeHcTBa.
12 | Ucnonb3oBaHue CBOMCTB U rpaduKoB (PyHKUIMN TpU 24 12
pelIeHnH ypaBHEHUN 1 HEPaBEHCTB
Hroro: 285 141
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[Ipu peanuzanuu conepkaHusi 0011e00pa30BaTEIbHOIO YYeOHOTO MIpeaMeTa

OVILO/7 «Marematuka» B npegenax ocBoeHust OIIOIT CITIO na 6a3e oCHOBHOTO

o01iero oOpazoBaHus ¢ ModyyeHueM cpennero oomero oopazosanus (IITIKPC):

Bua yueOHo# paGoThl

O0beM yacoB

O0beM 00pa3oBaTeIbHON POrPaAMMBbI 418
O0s3aTe1bHas ayANTOPHAs yueOHasi HAarpy3Ka (Bcero) 285
B TOM YHCJIE:
JEKIUU 141
MIPAKTHYECKHE 3aHATHS 144

n1abopaTOpHbIE 3aHITHS

VY4eOHBIM TUIAHOM
HE MIPEAYCMOTPEHO

CamocTtosrenbHas paboTa 00yJaromerocs

133

Ilpomesrcymounas ammecmauyus é ¢hopme rxzamena

7.YYEBHO-METOANYECKOE N MATEPUAJ/IbHO-TEXHNYECKOE
OBECHHEYEHMUME TIPOI'PAMMBI YYEBHOTI'O ITPEJIMETA

7.1.

Onuncanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl,

HEOOXOAuMOM JIAA

OCyIIeCTBJIEHHUSI 00Pa30BaTeIHLHOI0 MpPoIecca

Ne | HamMeHoBaHHe cCIeMAJLHBIX TOMeENIeH it OcHalIeHHOCTH CHEINAJTbLHBIX
n/n M NOMEIIeHH I Il CAMOCTOATEILHOMH NOMeEIeHU ¥ NMOMEIeHH I IS
padoThI CaAaMOCTOSITEJIbHOI PadoThI
KaOuner maremMaTuku Jyisi MpOBEACHUS Jocka aynuropHas,
KOMOMHUPOBAHHBIX (JICKIIMOHHBIX), CTOJI IIpernoaaBarens-1 mr;
MPAKTUYECKUX 3aHATUHN, KOHCYIIbTUPOBAHUS | CTYJ IpernoiaBaress- 1 mr;
CTYIEHTOB, TEKYILEro KOHTPOJIS U napThl 2-X MECTHBIE -13 1mT;
MPOMEKYTOYHOM aTTECTallNH. CTYJIbSl YYCHUYECKHE-2011IT;
1 nepeHocHoi nmpoexktop BENQ MX660P,
' 416200, Actpaxanckas obmacts, EHOTaeBCKHil | IEPEHOCHOM IKpaH, EPEHOCHON
paiion, c. EnoTaBka, yn.Uuuepuna, 23 «A» Hoytoyk LENOVO.
Monenu reoMeTpruueckux Quryp,
Aynurtopus Ne 54 LUPKYJIb, TPAHCIIOPTUD, JIMHEUKA,
TaOIUIBI U [JIAKaThI IO TEMaM
npeameTa
[Tomemnienue A caMOCTOSITENLHOM PabOTHI KoMILIEKT yuebHOi MeGemy Ha 25
oOyuarouxcs
416200 ActpaxaHckas o0nacte EHOTaeBckuii
paiion c. EHoTaeBka, yn. Unuepuna, 23A Komnbrorepe! - 3 wr.
Joctyn k nHPOPMAITMOHHO-
2 Aynutopus Ne 51 TEJIEeKOMMYHUKAIIMOHHON CETH

«HTepueT

7-Zip GNU OTKpbITOE JIMIIEH3UOHHOE
cornamenne GNU General Public
License. Office 365 Al

AKaIlCMI/I‘-ICCKaSI O AIMrCKa.
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Adobe Acrobat Reader DC. Otkpsitoe
nuneH3nonHoe cornameaue GNU
General Public License

Internet Explorer. [Ipexocrasnsercs B
pamkax Microsoft Azure Dev Tools for
Teaching

Apache Open Office. Apache license
2.0 Google Chrome becruiatHoe

porpaMMHO€E oOecrieyeHue.
VLC media player GNU Lesser
General Public License, version

2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint
Security.

DneKTpoHHass OuONMOTEeYHAss CcUcTeMa
«Axanemus.

7.2. PekomeHOyemasi numepamypa (u3 ¢pedepasibHO20 rnepeYHsl)

a) OCHOBHas y4ueOHasl JuTeparypa:

1. Marematuka: Anrebpa W Havajla MaTEMaTHYECKOTO aHaliu3a, TeOMETpHs.
I'eometpus. Artanacsu JI.C., byry3zoB B.®. u ap., yueOnuxk mma 10-11 k.,
0a30BbIi 1 yrayosieaHsi ypoBenb, 2020r., AO uzg. «IIpocBemenuey

2. Marematuka: Anrebpa W Havajla MaTEMaTHYECKOTO aHalin3a, TeOMETpPHs.
I'eomerpus. Yuebnwk mis 10-11 k1 — Mopakosua A.I'., Cemenos I1.B., 2020r., B
2-x gactax, OO0 «11OLl MHEMO3HWHA»

0) 1oMOJIHUTEIbHAS yueOHasi JuTepatypa (B T.4. CJI0BapH):

1. MaremaTuka: yu4eOHUK U1 YUYPSKICHUN Had. U cpel. npod. oOpazoBaHus /
M. U. bammakoB. — 2-¢ u3a., crep. — M.: M3gaTenbckuii MEHTP «AKaaeMHS»,
2011. — 256c¢.

2. Anrebpa w Havanma a”anmza: y4yeOommk gus 10-11  xmmaccos
obmeobpazoBarenbHBIX yupexxaeruit / A.H. Kommoropos, A.M. Abpamos, 1O.I1.
Hynuauneia u ap. — 13 uza. — M.: [Ipocsemenne, 2003r. — 384 c1p.

B) NlepevYeHb Y4e0HO-MeTOAMYEeCKOro o0ecneyeHus :

I) MHHTEPHET-PeCcypcChl:

www. fcior. edu. ru (MuadopmanmoHHbIE, TPEHUPOBOYHbBIE U KOHTPOJIbHBIE

MaTepualbl).
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www. school-collection. edu. ru (Enqunas kostekiuu nudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB).

1) 3JIEKTPOHHO-0MOJIMOTEeYHbIE CHCTEMBbI:

3. DAeKTpoHHO-OMOIMOTeUHAs cucreMa «IPRbooks»
(http://www.iprbookshop.ru/)
4, OO0pa3oBaTelbHO-U3AaTeIbCKUN 1eHTp «Akanemus» (http://www.academia-

moscow.ru /)

8.O0COBEHHOCTHU OPTAHU3ALU OBYYEHUSA AJ1sd UHBAJINIOB U
JINI] C OTPAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbSA

Jns oOywarommxcss W3 YKHCJIa WHBAIUIOB W JIMI[ C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBbSi Ha OCHOBAaHUU TMHCHMEHHOTO 3asBIICHHUS y4eOHBIH
npeqmer  OVILO7 «MatemaTtuka» peaqusyercs ¢ Y4€ToM  0COOEHHOCTEeH
NCUXO(U3UIECKOTO PA3BUTHS, WHIWBHUAYAJTbHBIX BO3MOYKHOCTEH M COCTOSHUS
3I0POBBS (Jaee — MHAUBUYATbHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

INPEJMETA
Pe3yabTarsl 00yyeHus Kon IIpoBepsiembie | @OpPMBI U METO/IbI KOHTPOJIS U
(IMYHOCTHBIE, pe3yJibTa YMeHHS U OlleHKH
npeaMeTHbIE, TOB 3HAHUSA pe3yJbTaTOB 00y4YeHHs
MeTanpeIMeTHbIe) Texymmnit [IpomexyTou
KOHTPOJIb Hast
aTTecTanus
JUYHOCMHbLE
chOpMUPOBAHHOCTh JIP4 3HATh: 31, 32, | YVemmuwiii onpoc | Ixzamen
MUPOBO33PEHUS, 33
COOTBETCTBYIOIIETO Ilpakxmuueckue
COBPEMEHHOMY YPOBHIO Ywmers: Y5, 3aHAMUSA
pa3BUTHS HayKu n V21, V26, Y27,
OOIIIECTBEHHOW IPAKTHKH, V30
OCHOBaHHOTO Ha JHAJIOTe
KYIBTYD, a TaKxKe
pa3IUYHbIX bopm
OOIIICCTBEHHOTO CO3HAHUS,
OCO3HAaHUE CBOETO MECTa B
MOJIMKYJIbTYPHOM MUPE
chopMUPOBAHHOCTH OCHOB | JIPS 3HATH: 31 Yemmuwiii onpoc | Oxzamen
caMOpa3BUTHUS u
CaMOBOCITUTaHMS B YwMmers: Y30 Ilpaxmuueckue
COOTBETCTBUU c 3auamus
00111eYeIOBeYECKUMHU
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IICHHOCTSIMM U HcaJaMH
rpaXkJIaHCKOTO  0OIIecTBa;
TOTOBHOCTb U CIIOCOOHOCTH
K CaMOCTOSTEIbLHOM,
TBOPYECKOM u
OTBETCTBCHHOM

NeATeIIbHOCTH

TOTOBHOCTh U CIOCOOHOCTH
K O00pa3oBaHHWIO, B TOM
quclie  caMOOOpPa30BAHHUIO,
Ha  IPOTSDKEHUM  BCEH
KU3HH; CO3HATENILHOE
OTHOIIICHHE K
HEMPEPHIBHOMY
00pa30BaHUIO KaK yCIOBUIO
YCIIEITHOM
npoeccuoHaIbHOM u
oO11eCTBEHHO M
JeSATEIbHOCTH

JIP9

Bname: 31, 32,
33,
Ymemn:V5, V21

Yemuwu onpoc

Ilpakmuueckue
3aHAMUA

Dxzamen

OCO3HAHHBIN BBIOOD
Oynymeir mnpodeccun
BO3MOKHOCTEN pealn3anuu
COOCTBEHHBIX KH3HEHHBIX
IUIAHOB;  OTHOILIEHUE K
npodeccCuoHaNbHOM
NeSITeNIbHOCTH KakK
BO3MOXHOCTH Y4acTus B
pelieHun JIMYHBIX,
OOII[ECTBEHHEIX,
roCy/IapCTBEHHBIX,
oOLIeHAITMOHATBHBIX
npooJieM

JIP13

Bnams: 31, 32,
33

Ymems: V5, V30

Yemuwu onpoc

IIpakmuueckue
3aHAMUA

Dxzamen

mem anpedmemnbtx:

BIIQJICHHC HaBBIKAMU
MO03HABaTEIbHOHM, y4eOHO-
HCCIIEI0OBATEIILCKOM u
MPOEKTHOU  JIESITEITbHOCTH,
HaBBIKAMHU paspernieHus
npoOJieM; CIOCOOHOCTh |
TOTOBHOCTb K
CaMOCTOSITEIbBHOMY TTOHMCKY
METO/IOB pelieHus
MIPAKTUYECKUX 3anad,
MPUMEHEHUIO  Pa3TUYHBIX
METO/I0OB IO3HAHMUSI

MP3

3HATbB:32, 35,
36

YMETB: Y10,
Vie, V19

Yemuwui onpoc

Ilpaxmuueckue
3aHAMUSL

Drzamen

TOTOBHOCTb M CIIOCOOHOCTH
K CaMOCTOSITEIEHON
MH(pOpPMAIIMOHHO-
MI03HaBaTEIbHOM
NEATeNbHOCTH,  BIIAJICHHE
HaBBIKAMH MOJTy4eHHS
HEeo0X0JMMoi HHPOpMAIU

MP4

3HATD: 35, 36

YMETH:Y5,
V28, V30

Yemmuwuii onpoc

Ilpakmuueckue
3aHAMUA

Drzamen

30




U3 CJIOBApEH pa3HbIX TUIIOB,
YMEHUE OPUEHTUPOBATHCS B
Pa3IUYHBIX MCTOYHUKAX
uH(OpMALIUK, KPUTHICCKH
OILICHUBATh u
MHTEPIPETUPOBATH
nH(OpMAIIHIO,
MOJTy9aeMyI0 M3 Pa3TUIHBIX
HCTOYHHUKOB

yYMEHHUE UCTIOJIb30BATh
cpexacTsa
MH(OPMALMOHHBIX 51
KOMMYHUKAITHOHHBIX
texHojoruit (nanee - MKT)
B pEIIEHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpraHu3aIMOHHBIX 3a/ad C
coOnroieHreM TpeboBaHUMN
SPrOHOMHUKH, TEXHHUKH
0€30IIaCHOCTH,  T'HTHEHB],
pecypcocOepeKeHus,
MPaBOBBIX W ATHUYECKHUX
HOPM, HOPM
HH(pOPMAITMOHHOM
0€30MacHOCTH

MP5

3HATB: 36, 37

VYMETDB: V31

Yemuwu onpoc

IIpakmuueckue
3aHAMUA

Dxzamen

BIIaJICHUE SI3BIKOBBIMU
CpEICTBaMH - YMEHHUE SICHO,
JIOTUYHO M TOYHO H3JIararhb
CBOIO TOYKY  3pEHus,
UCII0JIb30BAaTh aJIeKBAaTHBIC
SI3BIKOBBIE CPECTBA

MP8

3HATD: 32

YMETDB: V1,V5,
Vi9, V25

Yemuuwu onpoc

llpakxmuueckue
3auamus

Drzamen

BJIaJCHHE HaBBIKAMH
IMO03HABaTeILHON
pedaekcun Kak OCO3HaHUS
COBEpIIAEMbIX JICUCTBUM U
MBICTUTEIIBHBIX MPOIECCOB,
X pe3yabTaToOB u
OCHOBAHUWH, TPaHUI] CBOETO
3HAaHUA U HE3HaHMs, HOBBIX
MMO3HABATENBHBIX 3aJa4 M
CPEJICTB MX JOCTHXKCHHS

MP9

3HATD: 32

YMETB: VI6,
Vig, V21, V27,
V31

Yemuwui onpoc

Ilpaxmuueckue
3auamus

Drzamen

npeomemmbix:

chOpMUPOBAHHOCTh

MIpEeACTABICHUI 0
MAaTeMaTHYE€CKUX MOHATHUAX
KakK 0 BOKHEHNIINX
MaTEMaTHUYECKUX MOJEIIAX,
MO3BOJISIIOIIUX ~ ONKCHIBAThH
u U3y4aThb pasHble
MpoLEecChl W SIBJICHUS,
IMOHMMAHUE BO3MOXHOCTH
AKCMOMAaTHYECKOTO

I1P1

3HATDB: 32, 33,
35

YMETB:V1, V6,
Vi, V19, V25,
Y30

Yemmuwuii onpoc

Ilpaxmuueckue
3auHAmus

Drzamen
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IIOCTPOCHUS
MaTEeMaTHYECKUX TEOPUI

BJIaJICHUE METOIaMu
JI0Ka3aTeJIbCTB u
QJIITOPUTMOB pelieHus;
YMEHHE HUX [PUMEHSATH,
IIPOBOJUTH JOKa3aTeJIbHbIE
paccyXJeHus B XOA€
pelieHus 3a/1ay;

P2

3HATB: 35, 36,
37

YMETE:YS5,
V7,¥9,V14,
Vis5,Vi7,
Vi9,¥20, V24,
¥25,¥26,

Yemmuwiii onpoc

Ilpakmuueckue
3aHAMUA

Dxzamen

BIIAJICHUE  CTaHJaPTHBIMHU
npueMaMu perieHus
palMoHaIbHBIX u
HUPPAIMOHATIBHBIX,
MOKa3aTeIbHBIX,
CTETIEHHBIX,
TPUTOHOMETPUUYECKUX
YpaBHEHUHW W HEPABEHCTB,
WX CHCTEM; HMCIOJb30BaHUE
TOTOBBIX  KOMITHIOTEPHBIX
MporpaMM, B TOM YHCJIE IS
MOMCKa TYTH pelieHus |
MJUTFOCTPALIMH pereHus
YpaBHEHUM U HEPABEHCTB

[1P3

3HATD: 36

YMETB:V6,V1,
Vi4, VI5, VI,
Vi§

Yemuwu onpoc

IIpakmuueckue
3aHAMUA

Konmponvnas
paboma

Dxzamen

c(hopMUPOBAHHOCTH
MPEACTABICHHUI 00
OCHOBHBIX MTOHSTHSX, HICSIX
" MeToIax
MaTEeMaTHYEeCKOTO aHaIHN3a

I1P4

3HATD: 35

YMETbB:V1,
Y20, V22, V23

Yemuuwui onpoc

llpakxmuueckue
3auamus

Dxzamen

BJIaJICHUE OCHOBHBIMH
HOHATHAMH O IUIOCKUX U
IPOCTPAHCTBEHHBIX
reoMerpudeckux (urypax,
UX OCHOBHBIX CBOMCTBax;
copMUPOBAHHOCTH
YMEHHS pacno3HaBaTh Ha
yeprexax, MOJENIX Hu B
pearbHOM MUpe
reoMeTpu4ecKkue  (Urypsl;
NPUMEHEHHE  M3YYCHHBIX
CBOHCTB  T€OMETPHUYECKHX
buryp u  Qopmyn s
pelIeHusl TeoMEeTPUUECKUX
3a1a4 u 3a1a4 c
MPAKTUYECKUM
coJiepKaHuEM

ITP5

3HATD: 34

YMETB:Y29

Yemuowui onpoc

Ilpakmuueckue
3auamus

Konmponvnas
paboma

Drzamen

chOpMUPOBAHHOCTh
MpEICTaBICHUN 0
mpoueccax M SBIEHUSAX,
MMEIOIINX BEPOSITHOCTHBIN
XapakTep, 0
CTATUCTUYECKUX

[1P6

3HATD: 33

YMETB:V1,
V25, V26, V27

Yemmuwuii onpoc

Ilpakmuueckue
3aHAMUA

Drzamen
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3aKOHOMEPHOCTAX B

peaJibHOM MUDE, 00
OCHOBHBIX MOHATHSIX
JJIEMEHTapHOU Teopuu
BEPOSITHOCTEM; YMEHUHI
HaXOJUTb U  OILICHMBATh

BEPOSATHOCTH HACTYIUICHUS
COOBITUH B  MPOCTEHUIINX
MPAKTUYECKUX CHUTYAlUAX U
OCHOBHBIE XapaKTEPUCTHKH
CIy4alHbIX BEJIMYNH

c(hopMUPOBAHHOCTH I1pP7 3HATH: 36, 37 | Yemmuwiii onpoc Ox3zamen
MOHSATUMHOIO arnmapara Mo

OCHOBHBIM paszJiejaMm Kypca Ilpakmuuecxue
MaTEeMaTHUKHU, 3HAHUM VYMETB:YV1, Y4, | sauamus

OCHOBHBIX Te€OpeM, (popMyIl Vs, V6, VS,

U yYMEHUS HX HIPUMEHSATSH; Vii, Vi2, VI3, | Koumponvnas

YMEHUS JIOKa3bIBaTh Vi5, V16, V19 | paboma

TEOpEMbl U HAXOJUTh

HECTaHJAPTHBIE  CIOCOOBI

perieHus 3aaa4

c(hopMUPOBAHHOCTH I1P8 3HATD: 32, 35 | YVemmuswiu onpoc IK3ameH
MIpe/ICTaBICHUI 00

OCHOBHEBIX MOHATHIX Ilpakmuuecxue
MaTeEMaTHYECKOro aHajan3a YMETB:V1, V3, | sanamus

M UX CBOWMCTBaX, BiIaJicHHE V6,V10, 14,V15,

YMEHHEM XapaKTEPU30BaATh Vie, V17,V19, | Konmponvnas

[IOBENICHUE (byHKITUH, Y20, V21,¥22, | paboma

HUCIIOJIL30BaHuEe V23, V24, V25,

MOJYYCHHBIX 3HAHUWU IS V26, V27

OIMMCAaHMS H aHaIM3a

peabHBIX 3aBUCUMOCTEMN

BJIAJICHUE ymenusimu | [1P9 3HATH:31,32, Yemuoui onpoc Drzamen
COCTaBJICHUS 33

BEPOSTHOCTHBIX  MOJEJeH Ilpakmuueckue

[0 YCIOBHIO 33aJa4yd H 3auHAMUA

BBIYMCIICHUSI BEPOSTHOCTHU YMETH:VI, V2,

HACTYIUICHHUsSI COOBITHI, B V5, V7, Vi4,

TOM YHCJIE€ C MPUMEHEHUEM Vi9, V21, V25,

dbopMyn KOMOMHATOPUKU U Y26, V27, V30,

OCHOBHBIX TEOPEM TEOPUU V31

BEPOSTHOCTEM;
HCCIEAOBAHUS  CIIydalHBIX
BEJINYUH 1o ux
pacrpeneIeHuIo
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