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1. HOACHUTEJBHASA 3AIINCKA
[Iporpamma oO1ieoOpa3oBarenbHOro yueOHoro npeaMera «Marematukay YOIL03Y
npeanazHadeHa g Marematuku B KOKKX AT'ACY npu peanuzanum o0pa3oBaTesbHON
IporpaMMbl  cpeAaHero obmiero oOpa3oBaHUs B  TpeJeliax OCBOCHHS  OCHOBHOMU
npodeccuonanbHoi 0opazoBarenbHoi nmporpammel CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO
oO1ero o0pa3oBaHus MPU MOATOTOBKE KBATHU(PULIUPOBAHHBIX pA00OUHX, CITyKAIIHX.

[Iporpamma pazpabortana Ha ocHoBe TpeboBanuit I'OC cpeanero odiero odpazoBanus,
MPEIbIBISEMBIX K CTPYKTYpE, COJACPKAHUIO U pe3yIbTaTaM OCBOCHHUS yueOHOro MmpeaMeTa
«MaremaTuka», B COOTBETCTBUHU ¢ PexoMeHIalus My TI0 OpraHU3aI[iH MOTYYSHHs CPETHETO
oOmero o0pa3oBaHus B Mpeieaax OCBOEHUSI 00pa30BATENbHBIX IPOrPaMM CPEITHETO
podeCCHOHATEHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIIET0 00pa30oBaHUs C y4ETOM
TpeOoBaHU (peepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOIy4aeMOi
npodecCur WIK CHEeIUaIbHOCTH CPeAHEro MpodecCHOHATBLHOTO 00pa30BaHUsI(MTUCEMO
JlenaprameHTa rocyJapCTBEHHOU MOJUTHKHU B cpepe moAroToBku padoumnx kaapos u 11O
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259). 08.01.27 «MacTtep 0011ecTBEHHBIX
pador» Coneprkanue nporpaMMel «MaTemMaTuka) HaIpaBJIEHO HA JOCTH)KEHUE CIETYIOIINX
neJeu:

v’ obecrieueHre c(HOPMUPOBAHHOCTH TIPECTABICHHN O COMUATIBHBIX, KYIbTYPHBIX

U UCTOPHUYCCKUX (PaKTOpaX CTAHOBJICHUS MAaTEMATHKH;
v’ obecrieyenne  C(OPMHUPOBAHHOCTH  JIOTHMYECKOTO,  alITOPUTMHUYECKOTO |
MaTEeMaTHYECKOTO MBIIUICHHUS;

v’ obecrieuenne chOPMUPOBAHHOCTH YMEHUM TPUMEHSTD IIOJIyYCHHbIE 3HAHHS TIPH
pEIICHNH Pa3JINYHBIX 3a/1a4;

v obecrieuenre cHOPMHUPOBAHHOCTU IPEACTABICHUNA O MAaTeMaTHKE KaK 4YacTh
00IIIeUeI0BEYECKOM KYJIbTYPhI, YHUBEPCATBHOM S3bIKE HAYKH, ITO3BOJISIFOIIIEM OIMHMCHIBATH U
W3y4aTh peallbHbIC MMPOIIECCHI U SBIICHUSI.

v/ BOCIIUTAaHHE JyXOBHO pPa3sBUTOM IHYHOCTH, TIOTOBOM K CaMOIIO3HAHUIO H
CaMOCOBEPIIICHCTBOBAHHIO, CIIOCOOHON K CO3HMIIATEIIBHON JCATCIFHOCTH B COBPEMEHHOM
MUpE.

B nmporpamMmmMy BKITFOUEHO cojiep kaHUE, HAIPaBIICHHOE Ha (POPMHUPOBAHUE Y CTYICHTOB
KOMIIETCHITNH, He0OX0anMBIX 11 KaduecTBeHHOro ocsoeHust OITOIICIIO na 6aze
OCHOBHOTO 00111eT0 00pa30BaHUsI C MOJYYCHUEM CPEHEr0 O0IIEro 00pa3oBaHus;
MpOTpaMMbI MMOJATOTOBKHU crieriuaauctoB cpeanero 38eHa (IITIKPC).08.01.27 «Mactep

00111eCTBEHHBIX PadoT»
2. OBILIAS XAPAKTEPMCTUKA YUYEBHOTO ITPEJIMETA



Martematuka  YOIL.O3VsaBrnsercs  dyHmaMeHTAIbHOW  0011e00pa3oBaTeIbHON
TUCIUILTAHOW CO CIOXHBIIMMCS YCTOWYHBBIM COJIEP)KaHHUEM M OOLIUMHU TPEOOBaHUSAMHU K
MOATOTOBKE 00YYaIOIINXCS.

B mpodeccuonanbHbix  00pa3oBaTENbHBIX ~ OpraHM3AlMsAX,  PEATU3YIOIINX
o0pa3oBaTeNbHYI0 MPOTpaMMy CpelHero ooIero oopasoBanus B mpenenax ocsoenust OITOIT
CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHHs, W3YYCHHE MaTEeMAaTUKH HMEET CBOU
0COOCHHOCTH B 3aBUCUMOCTH OT Mpoduist mpoheCCHOHaTBFHOTO 00pa30BaHusl.

[Ipu  ocBoenmu  cmermumanbHocTeir  CIIO  TexHOmormueckoro  mpodums
npodeccuoHanbHOTO O00pa3oBaHMsl MaTeMaTHKa u3ydaerca Oosee yriayOJeHHO, Kak
poUIBHBIN YIEOHBIH PEIMET, YUUTHIBAIOIAS CIEIIU(DPUKY OCBAMBACMBIX CIICIIHATEHOCTEH.

OTO BBIpaXaeTcs B COACpKAHUM OOy4YEHHUS, KOJWYECTBE YACOB, BBIICISIEMBIX
HA W3YYCHHE OTACIbHBIX T€M MPOTpPamMMbl, TNIyOMHE MX OCBOCHHS CTYIACHTaMH,00beMe U
XapakTepe MPAKTUYECKUX 3aHsATHH, BHUAAX BHEAYAUTOPHOH CaMOCTOSTENbHOM paboThI
CTYJCHTOB.

OOmue nenu U3y4eHHs MaTeMaTHKU TPaAJAMLHMOHHO pEaju3yloTCsl B  UYEThIPEX
HATPaBICHUSX:

oO11iee MpecTaBiIeHue 00 UIEIX U METOJaX MAaTEMATHUKU;

UHTEIJIEKTYaJIbHOE Pa3BUTHE;

OBIIaJICHHE HEOOXOIMMBIMA KOHKPETHBIMU 3HAHUSAMU U YMEHUSMU;

BOCIIUTATEIILHOE BO3/ICHCTBUE.

[Ipodunmzarnus 1eiaeit MaTeMaTHIecKoro o0pa3oBaHus OTPaKAETCsl Ha BHIOOPE MIPUOPUTETOB
B OpraHu3aiuu yueoHoi nesreapbHoct ooyyaromuxcs 08.01.27 «Mactep 001ecTBEHHBIX
pador» st TexHoNorndeckoro npoduis npodeccuoHaasHOTo 00pa3oBaHus BBIOOD 1iemei
CMEIIaeTCs B MParMaTuyecKoM HaIpaBJiIeHUH, MPEyCMaTPUBAIOIIEM YCUIICHUE U
pacHIMpeHne MPUKIAIHOTO XapaKkTepa U3yUeHHS] MaTEMaTUKU, TPEUMYIIIECTBEHHON
OpHEHTAIIMY Ha aITOPUTMHYECKUI CTHIIb IO3HABATEIBHON JESTEIHHOCTH.

N3yueHue MareMaTHK Kak NpouiibHOM 00111€00pa30BaTeIbHOI0 YYEOHOT0 IPEeIMETA,

YYHUTHIBAIOIICH criennduKy ocBauBaeMbix ctyiaeHTamu rpodeccuu CIIO, obecnieunBaercs:
BBEIOOPOM Pa3JIMYHBIX MOAXOI0B K BBEJICHHUIO OCHOBHBIX MTOHSATHH;
dbopMHpOBaHUEM CHCTEMbI YYEOHBIX 3alaHuii, oOecneunBaromux 3h(eKTuBHOE
OCYIIIECTBJICHUE BHIOPAHHBIX 11€TIEBBIX YCTAHOBOK;
oOoraimeHreM CIIeKTpa CTHJIeH ydeOHOH MEsITEIIbHOCTH 3a CYeT COTJIACOBAaHUS C

BCAYIIUMU ACATCIbHOCTHBIMHA XaAPAKTCPUCTHKAMU BBI6paHHOﬁ CIICOMAJIbHOCTH.



[TpodunbHas cocTaBisOmas OTpaXaeTcs B TPEOOBAHUAX K MOATOTOBKE 00YJArOIMIMXCS
B YACTH:

o0I11ei cCTEeMbI 3HAaHUH: Co/Iep KaTeIbHbIC TPUMEPHI UCTIOIH30BaHUSI MaTEMaTHUECKUX
UJel 1 METOJIOB B TPO(PECCHOHATILHOM NESITETEHOCTH;

YMEHMI: pa3anydre B ypoBHE TPEOOBAHUH K CI0KHOCTU IPUMEHSAEMBIX aJITOPUTMOB;

MPAKTHYECKOTO UCIIOJIb30BAHUS MPUOOPETEHHBIX 3HAHUIN U YMEHHI: MHAUBHTyaJIbHOTO
y4eOHOI0 OIbITa B IOCTPOEHUU MAaTEMaTUUECKUX MOJIETIEH, BBIITOJIHEHNUH UCCIIEI0BATENIbCKUX
IIPOEKTOB.

Taxum oOpa3om, peanuzainus coepKaHus yueOHOro MpeIMeTa OpUECHTHPYET Ha
MIPUOPUTETHYIO POJIb MPOLECCYATbHBIX XaPAKTEPUCTUK YUEOHOM pabOThI, 3aBUCAIIUX OT
npodwmst mpodeccrnoHanbHOro 00pa3oBanusn08.01.27 «Mactep 0611ecCTBEHHBIX PadoT,
MTOJTYUYEHHUSI OTIbITAa UCTIOJIb30BAHUSI MATEMATUKHU B COJIEPKATEIBHBIX U MPO(PEeCcCHOHATBHO
3HAYMMBIX CUTYaIIUSIX MO CPABHEHUIO C (POPMaIbHO-YPOBHEBBIMU PE3YIbTATUBHBIMU
XapaKTEepUCTUKAMU O0yUCHHUSI.

Conepkanue y4yeOHOro mpenMeTra pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMU

COJIEp>KATEIIbHBIMU JIMHUSIMU O0yUEHHSI MaTeMaTHKE:

anreOpanyeckas JUHUS, BKIIOYAIONIAs CHCTEMATU3aIUI0 CBEACHHH 0 Y CIiaX; U3y4eHUue
HOBBIX M 000OIIIEHHE paHee M3YYCHHBIX omnepainuil (BO3BEJEHHWE B CTENECHb, M3BIICUCHUE
KOpHS, JIorapu()MUpPOBAHUE, CUHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC U OOpaTHBIE K HUM),
W3y4EHUE HOBBIX BHJOB YHCIOBBIX BbIpAKEHUH U (HOpPMYJ; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB U BHIYUCIUTEIBHON KYJIBTYPhI, PACIIUPEHUE U COBEPIIICHCTBOBAHUE
anredpanyecKkoro arrmapara, cOpMUPOBAaHHOTO B OCHOBHOW IIKOJE, U €r0 MPUMEHEHHE K
pPELICHUI0 MAaTEMATUYECKUX Y MTPUKIIA/IHBIX 3a]1a4;

TEOPETUKO-(DYHKIIMOHANIbHAS JIMHUS, BKIIIOYAIONIAs CUCTEMAaTU3AIUI0 U PacIIMpeHUe
CBEJIEHUH 0 (PYHKIUSAX, COBEPIIICHCTBOBAHNE TpapUUeCKUX YMEHUN;

3HAKOMCTBO C OCHOBHBIMH HJECSMU U METOJIAMH MAaTeMaTHYECKOIO aHau3a B o0beMe,
MO3BOJISIIOIIEM ~ MCCIE0BAaTh  dJIEMEHTapHble  (QYHKIMM W pemarh  MpocTeiime
reoMeTpuyeckue, GU3NIECKue U APyrue NpuKIaaHbie 3a1a4u;

JUHUST yYpaBHEHUM M HEPABEHCTB, OCHOBAaHHAas HAa TOCTPOCHUM M HCCIEIOBaHUU
MaTeMaTUYeCKNX MOJENIel, TepeceKaromascs ¢ adredpandyeckoll U TEOPETUKO-
(GYyHKIMOHATBFHOW JUHUSMU W BKIIOYAIOIIAs Pa3BUTHE W COBEPIICHCTBOBAHWE TEXHUKHU

anredpandyeckux MpeoOpa3oBaHM [JIsl pELIEHUsT ypaBHEHWI, HEPABEHCTB M CHUCTEM;



dbopMHpoBaHUE CITIOCOOHOCTH CTPOUTH MCCIEAOBATH MPOCTEHINEe MaTEMaTHUYECKUE MOJACITU
IIPY PELICHUH NPUKIIAIHBIX 3a1a4, 331a4 U3 CMEXHBIX U CIEIUAIbHBIX JUCLIMILINH;
reOMETpUYECKass  JIMHMs,  BKJIIOYAOIIas  HAlJBIAHBIE — NPEACTABICHHS O
MPOCTPAHCTBEHHBIX (UTypax W H3yuYeHHE HX CBOICTB, (opmMHpoBaHHE U pa3BUTHE
IPOCTPAHCTBEHHOTO BOOOpa)KCHUs, Pa3BUTHE CIIOCOOOB TE€OMETPUYECKUX H3MEPEHUH,
KOOPAMHATHOI'O M BEKTOPHOT'O METOJIOB JIJIs PEIIECHUS MATEMAaTUYECKNX U IPUKJIAIHBIX 3a/1a4;
CTOXaCTUYECKas JIMHUS, OCHOBAaHHAs Ha pa3BUTHMM KOMOWHATOPHBIX YMEHHUII,
IPEICTABICHUN O BEPOATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPYKAOLIETO MUPA.

B miianax nporpammel yueOHBIN MaTepuai IpeACcTaBieH B popMe YepeyIomerocs
pa3BEPTHIBAHUS OCHOBHBIX COJIEPKATEIbHBIX JIMHUN (a1re0pandecKkoi, TeOpeTHKO-
(GYHKIIMOHATIBFHOW, YpPaBHEHUI U HEPABEHCTB, FTEOMETPHUUECKOM, CTOXaCTUYECKOM ), UTO
MO3BOJISIET THOKO MCIOJIB30BATh UX PACIIOJIOKEHUE U B3aUMOCBSI3b, COCTABIISITh pabounii
KaJICHJApHBIN IJ1aH, I0-pa3HOMY Yepeaysl yueOHbIe TeMbI (TJIaBbl yUeOHUKA), yUUTHIBAS
npo¢uib npodeccuoHanbHOro o0pa3zoBaHusl, crieu(puKy OCBauBaeMON CIELMATIbHOCTH
CIIO 08.01.27 «MacTep 0011ecCTBEHHBIX Pad0T», IITyOMHY U3yUEHUs MaTeprasa, ypoBeHb
IIOATOTOBKH CTYJIEHTOB IO MPEAMETY.

N3yuenue oOuieoOpa3oBarenpHOro yueOHOro mnpeamera «MareMaTuka»3aBepliaeTcs

MO/IBEICHUEM HUTOTOB B (JOpME 3K3aMEHa B paMKax MPOMEKYTOUYHOM aTTeCTalluu CTYIAEHTOB
B nipouiecce ocBoeHust ocHoBHOM OITOII CIIO ¢ momydyenueM cpeHero oo1ero oopa3oBaHus

(TITIKPC).

3. MECTO YYEBHOI'O IIPEIJMETA B YYEBHOM IIJIAHE

VYuebnsiii npenMer «MaremaTtrkay SBISETCS y4eOHBIM MPEAMETOM 00s3aTeIbHOM
npeaMeTHo obOnactu  «Martematuka u  uHbopmarukay DOI'OC cpemnero o6mIero
o0pa3oBaHus.

B npodeccuonanpHbix ~ 00pa3oBaTEeNbHBIX  OpPraHU3alUSX,  PEATU3YIOIINX
00pa3zoBaTeIbHYIO MPOrPaMMy CpeHETo 00111ero oopasoBanus B mpeaenax ocsoenus OI1OIT
CIIO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHus, yu4eOHbIN MpeaMeT «MaTreMaTukay n3yqaercs
B 001eoopaszoBarenbHoM 1ukie yueoHoro miana OIMOIT CIIO na 6a3e 0CHOBHOTO OOIIETO
o0Opa3oBaHus ¢ MojiydeHueM cpeganero oomiero oopazosanus (IITTKPC).

B yuebnpix mmanax [IIIKPC ydeOnbiii mpenmer «MaTemaThuka» BXOJIUT B COCTaB
001X 0011e00pa3oBaTENbHBIX YUYEOHBIX AMCHUILUIMH, (OPMUPYEMBIX W3 00S3aTeNbHbBIX
npeaMetHbix obnacteir ®I'OC cpemgnero obmiero ooOpazoBanus, crnenuanbHocte CITIO

COOTBETCTBYIOIIETO MPOohus TPo(HEeCCHOHATHFHOTO 00pa30BaHUS.



4. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA
OcBoenue coaepxkaHust yuyeOHoro npeamera «Marematuka» oOecrieuuBaeT
NOCTHKEHUE CTYIEHTaMHU CIIEAYIOLIUX PE3yJIbTaTOB:

JIUYHOCHIHBIX:
c(hOpMHUPOBAHHOCTH TIPEICTABIICHUI O MaTEMAaTUKE KaK YHHUBEPCATHHOM SI3bIKE HAYKH,

CPEACTBE MOJEIUPOBAHUS SBJICHUIN U MIPOLIECCOB, UAECAX U METOJAX MATEMATUKU;

NOHUMAHUE 3HAYMMOCTH MAaTE€MAaTHKU Il HAyYHO-TEXHHYECKOro Iporpecca,
c(hOpPMUPOBAHHOCTH OTHOIIEHUSI K MaTeMaTHKE KaK K 4acTU OOIIEYEeTIOBEYECKON KYIbTYpPhI
Yepe3 3HAKOMCTBO C UICTOPUEN pa3BUTHS MaTEMAaTUKH, 3BOJIIOIIMEN MAaTEMAaTUYECKUX HUJIEH;

pa3BUTHE  JIOTMYECKOTO  MBINUIEHHS,  MPOCTPAHCTBEHHOIO  BOOOpPAKEHHS,
AITOPUTMHYECKON KYJIBTYpPbl, KPUTHYHOCTH MBIILJICHUS HA YpPOBHE, HEOOXOIUMOM IS
Oyaymeil npodecCHOHAaTbHOW JIE€ATENbHOCTH, JJI INPOJOJDKEHHs o0Opa3oBaHUs U
caM0o0Opa30BaHMS;

OBJIaJICHNE MATEMaTUYECKUMH 3HAHUSMU W YMEHHUSIMHU, HEOOXOJIMMBIMU B
MTOBCEJHEBHOM JKU3HM, JMJII OCBOCHHMSI CMEXKHBIX €CTECTBEHHOHAYYHBIX JHCLHMIUIMH H
JUCHUIUIMH TMPO(PECCUOHANBHOIO LHUKIA, I MOIy4eHuss oOpa3oBaHMs B 00JACTIX, HE
TpeOyIOMMX YriIyOJIEHHON MaTeMaTH4eCKON MOATOTOBKY;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIE€ CaMOOOpa3OBaHUIO, HA
NPOTSKEHUM BCEW JKHM3HM; CO3HATEIbHOE OTHOUIEHHE K HEMpPEepbhIBHOMY OOpa30oBaHHUIO Kak
YCJIOBUIO YCIEIIHOMW MPpodheCcCHOHATBHOM U O0IIIECTBEHHOM AESTEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSATEIBbHOM TBOPYECKOW M OTBETCTBEHHOMU
NEeSATENBHOCTH;

TOTOBHOCTh K KOJJIEKTUBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHHUKAMU B
oOpa3oBaTenbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-HCCIIeOBATEIbCKON, MPOEKTHOW U
IPYTUX BUJIAX AESTEIbHOCTH;

OTHOUIEHHE K Mpo(eCcCUOHATBHOM NESITEeNbHOCTH KaK BO3MOXKHOCTHM Yy4YacTHs B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHAILHBIX MPOOIIEM;

MemanpeomMemHuplx:
YMEHHE CAMOCTOSITEIbHO OMPEAECHATh UEIU ACSATEIbHOCTH M COCTAaBJSATH IJIAHBI

NESATENBbHOCTH; CaMOCTOSATEIBbHO OCYUIECTBJIATh, KOHTPOJUPOBaTh W KOPPEKTHPOBATH
NESATENBHOCTD;, HCIIONb30BAaTh BCE BO3MOXKHBIE PECYPCHI IS JOCTHMKEHUS MOCTABJICHHBIX

ueneﬁ H pCajIn3alvu IJIaHOB ACATCIIbHOCTH,



BBIOMPATh YCIIEUIHBIE CTPATErNH B PA3JIMUHBIX CUTYAIUSX;

yMEHUE MPOJYKTUBHO OOIIATHCS M B3aMMOJECHCTBOBATH B MPOIIECCE COBMECTHOM
JESTEIPHOCTH, YYUTHIBATh TO3HMIMH JPYTHMX YYACTHUKOB JEATEIBLHOCTH, 3(P(HEKTUBHO
paspemiaTh KOH(MIUKTHI;

BJIAJICHUE HAaBBIKAMU [103HABATEIBHOM, Y4EOHO-MCCIIEOBATEIbCKON U TPOEKTHOU
NEeSATEIPHOCTH, HABBIKAMH pa3penieHuss MpoOJieM; CIIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSTENIbHOMY TOMCKY METOJOB pEIICHUs MpaKkTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3UYHBIX METOJIOB TO3HAHUS;

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHOW HMH(pOPMAIMOHHO-TIO3HABATEILHOMN
JeSTEIBLHOCTH, BKIIIOYAsi YMEHUE OPUEHTUPOBATHCSA B PA3IMUHBIX UCTOYHUKAX HH(OpMaIUH,
KPUTHUYECKU OLICHUBATh M WHTEPNPETUPOBATH MH(POPMAIIHIO, MOTYyUYaEMYyI0 U3 Pa3IUYHbBIX
HMCTOYHUKOB,;

BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JJOTUYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHUSI, UCII0JIb30BATh a/ICKBAaTHBIC SI3bIKOBBIE CPEJICTBA;

BJIAJICHUE HABBIKAMH I[IO3HABATENIbHON pedIeKcur KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUHN U MBICIIUTEIIBHBIX MPOIIECCOB, X PE3YJILTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS
Y HEe3HAHUSI, HOBBIX MTO3HABATEIBHBIX 3371a4 U CPEJACTB JJIsl UX TOCTUKEHUS;

[EJICYCTPEMIICHHOCTh B TIOMCKAaX W TPUHSATUU PEIICHUH, COO0Opa3UTENbHOCTh U
WHTYULIMSI, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUMN; CIIOCOOHOCTh BOCIPUHUMATH
KpacoTy U TapMOHHIO MHPA;

npeomMemHulX:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O MaTEMaTUKE KaK 4aCTH MHUPOBOW KYJIbTYpHI U
MeCTe MaTEeMaTUKU B COBPEMEHHOW ITUBUIIU3AIINH, CIIOCO0AX OMUCAHUS SIBJICHUN peaibHOTO
MHpa Ha MAaTEMaTUYECKOM SI3bIKE;

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O MAaTEMAaTUYECKUX TMOHATUSIX KaK BaXKHEHIIMX
MaTeMaTUYECKUX MOJIENAX, MO3BOJISIONIUX OMHUCHIBATH U H3y4daTh PA3HbIE MPOIECCHl U
SIBJICHUS, TOHUMaHUE BO3MOXXHOCTH aKCHOMATHYECKOTO IIOCTPOCHHUS MaTeMaTHYECKUX
TEOPHUL;

BJIaJICHUE METOJIaMH JI0KA3aTeJIbCTB U AJITOPUTMOB PEIICHHS, YMEHUE UX MIPUMEHSITH,
MPOBOAUTH JOKa3aTEIbHBIE PACCYKJICHHS B X0JI€ PELICHUs 3a]1a4;

BJIAACHUC CTAHAAPTHBIMH IIPHUCMAMH PCIHICHUA PAllMOHAJIIBHBIX W HPPAOMWMOHAJIbHBIX,



ITIOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;

VCITOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCJIE JUIS ITOMCKA ITyTH
pELICHNs ¥ WILTIOCTPALIUHU PEIICHUS YPABHEHUN U HEPABEHCTB;

c(OPMUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX TIOHATUSAX MAaTEMAaTUYECKOTO
aHaJlu3a U UX CBOWCTBAx, BJIAJICHUE YMEHHEM XapaKTEpU30BaTh IOBEIACHHE (DYHKIIHMH,
VCIIOJIb30BaHME MTOTYYECHHBIX 3HAHUM JUIsI OTIMCAHUS U AHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

BJIaJICHUE OCHOBHBIMH IOHATHUSMU O IUIOCKUX M IIPOCTPAHCTBEHHBIX FEOMETPUYECKHUX
¢urypax, HuX OCHOBHBIX CBOWCTBaX; C(MOPMHUPOBAHHOCTb YMEHHUS paclO3HaBaTh
reoMeTpuueckue QUrypbl Ha dYepTeKax, MOJEISIX M B pPEaTbHOM MHUpPE; MPUMEHEHHE
M3YyYEHHBIX CBOWCTB T€OMETPUUECKUX QUTYDP U (POPMYII Ul pELLIEHUSI TEOMETPUUECKUX 3aa4
Y 32/1a4 C MMPAKTUYECKUM COJICPKAHHUEM;

c(OPMHPOBAHHOCTh MPEJCTABIECHUNA O TMpoleccax U SBICHUAX, HMEIOIIHUX
BEPOSATHOCTHBIN XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE, OCHOBHBIX
MOHATHSX JJEMEHTAPHOW TEOPUM BEPOSTHOCTEM; YMEHWW HAaXOAUTh W OLICHUBATH
BEPOATHOCTH HACTYIUICHUS] COOBITHM B MPOCTEUIINX MPAKTUUYECKUX CUTYalUsIX U OCHOBHbIE
XapaKTEPUCTHUKHU CITyYalHbIX BEJINYVH;

BJIAJICHNE HAaBBIKAMHU HCIIOJb30BAaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM IpH
peLIeHNH 3a/a4;

U I0NOJIHUTEIbHO 0TPAKATH!

1) chopmupoBaHHOCTH MpPEACTABICHUI O HEOOXOAMMOCTH JOKa3aTeNIbCTB MpHU
O00OOCHOBaHMM MaTEMaTHUYECKUX YTBEPKIACHUM M POJM AaKCUOMATUKU B IPOBEICHUU
JNENYKTUBHBIX PACCYXIACHUM;

2) chopMHpPOBAaHHOCTh MOHATHUMHOIO amnmapara IO OCHOBHBIM pazJenaMm Kypca
MaTE€MaTUKH; 3HAaHUH OCHOBHBIX TeopeM, (OpMyl M YMEHHUS HX MPUMEHATH, YMEHUS
JI0Ka3bIBATh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a1a4;

3) chopmMHpOBaHHOCT, YMEHUN MOJETUPOBATH pealbHbIE CUTYallUH, HUCCIEN0BATh
ITOCTPOEHHBIE MOJIENIA, UHTEPIIPETUPOBATH IMOJYYEHHBIN pE3yJIbTaT;

4) chopMHpPOBAaHHOCTh NPEACTABICHUNH 00 OCHOBHBIX MOHATHIX MaTEMaTHUYECKOIO
aHaJlu3a M WX CBOWCTBAx, BJIAJICHUE YMEHHEM XapaKTepHU30BaTh MOBeACHHE (DYHKLUH,
WCIIOJIb30BaHUE MOJTYYCHHBIX 3HAHUM ISl OTIMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

5) BJIAICHUC YMCHUSIMH COCTABJICHUSA BCPOATHOCTHBIX MOI[CJIeﬁ 10 YCJIOBHIO 3a/Ia4U U
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BBIUHCIICHUS] BEPOSITHOCTH HACTYIUICHUSI COOBITUH, B TOM YHMCIE C MPUMEHEHUEM (PopMys
KOMOMHATOPUKH U OCHOBHBIX TE€OPEM TEOPUHU BEPOATHOCTEW; HCCIENOBAHUS CIIy4alHBIX

BEJINYMH I10 UX PACIPEACIICHUIO.

5. COAEPKAHUE YYEBHOI'O ITPEJIMETA

HaumenoBanue Conep:xkanue yueOHOro marepuasa u GopmMbl OpraHu3amum
pa3aesioB U TeM AeATeIbHOCTH 00y4aAI0IIHUXCS

Pa3zgen 1. Beenenue. PazBuTne noHATHSA O YHCJIE
Martemaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH(OPMAITMOHHBIX

Tema 1. TEXHOJIOTHUSIX U MPAKTUYECKON AeATENbHOCTH. Llenu u 3a1aun n3ydyeHus

Beenenue. /leiictBuTesbHbIe | MaTeMaTUKU Ipu ocBoeHUM crnenuanbHocterd CIIO.Henbie n

uncia. [pubdamxénnpie paluroHalbHbIE YKCiIa. [[elicTBUTENIbHBIE YnCiia. BrinoiHeHue

BHIIMCJICHMSL. apudmeTuyecKux IeHCTBUIN HaJ YHCIIaMU, COYeTas YCTHHIE U MHCbMEHHBIE
NIPUEMBIL.

IIpakTuyeckas padora Ne 1.
IIpakTnueckas padora Ne 2.
Beinonnenue apudmernyeckux IeHCcTBUN HaJl YUCIIaMU, COYeTast yCTHBIE U
MMCbMEHHBIE TPUEMBI.
KommnnekcHsle uncna u aeiictBus Hax HUMU. Haxoxxaenue npuoOamkEHHbIX
Tema 2. 3HAaYeHUH BeNMYMH. BepHbie 1 3Havamue nudpsl B MPUOIMHKEHHBIX
KommnnexkcHbie yncmaa BBIYMCJICHUIX.
IIpakTnueckas padora Ne 3.
IIpakTuyeckasi padora Ne 4.
KommuiekcHble uncna u qeicTBus Haa HuMu. Haxoxxaenue npuOnmxEHHbIX
3HAYEHUH BEJINYMH.

Pa3nea 2. OcHOBbI TPMTOHOMETPHH
OcHoBHble noOHATHA. PagnanHas Mepa yria. BpamjatensHoe IBUKEHHE.

Tema 3. CuHyc, KOCUHYC, TAHT€HC ¥ KOTaHT€HC yucia. PopMynupoBaHue
TpuronoMerpuuyeckue OTIpe/IeNICHHI TPUTOHOMETPUIECKUX (DYHKIIUH JUTsI YTIIOB MOBOPOTA U OCTPBIX
¢ysknuu a1000ro yriaa YIJI0B MPSIMOYTOJILHOTO TPEYTOJIbHUKA U 00BSICHEHHE UX B3aMMOCBSI3U

[IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKAECCTB JUISl BBIYMCIICHUS
Tema 4. 3HaYeHUH TPUTOHOMETPUYECKUX (YHKUMH Mo oAHON u3 HuX. M3yuenue
®opmy.Jibl TPDHTOHOMETPHH. | OCHOBHBIX (DOPMYJI TPUTOHOMETPHUH: (OPMYJIbl CIOXKEHHUS, YJIBOCHMS,
MpeodpasoBanue npeoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B pOMU3BEIECHUE
TPUTOHOMETPHHECKHUX A INPOU3BEACHUSA B CyMMYy U IIPUMEHEHHUE IIPU BBIYUCICHUM 3HAYECHUS
BBIPAKCHUH

TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLIEHUS €rO0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPY>KHOCTH M IPUMEHEHHE UX JJIsl BbIBO/Ia ()OPMYIT IPUBEICHUS

IIpakTHyeckasi padora Ne §
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

IIpakTHyeckas: padora Ne 6
DopMyIIbl CI0KEHUS, YABOCHUS U IOJOBUHHOIO yIJIa

IIpakTnueckas padora Ne 7
TpUroHOMEeTpHUYECKUE BBIPAKEHUS.

IIpakTHyeckasi padora Ne 8
[IpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAYKEHHIH

Oynkiun. OO6nacTe ompefeneHuss W MHOXKECTBO 3HaueHHil. ['padux
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HanmenoBanmue Conep:xanue yueOHOro MaTepuaa u (pOpMbl OPraHU3aALUU
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuxcs
Tema 5. ¢bysakuu. CBoiicTBa (yHKIMIl: MOHOTOHHOCTb, YETHOCTh U HEYETHOCTD,

DyHKIUH, UX CBOWCTBA U
rpapukun

MEPUOIMYHOCTD, OTPAHUYCHHOCTh. [IpOMEXYTKH BO3pacTaHus 1 yObIBaHUS,
HauOoJIbIIIee U HAaMMEHBIIIEE 3HAYCHUS, TOUYKH JKCTpeMyMa (JIOKAIBHOTO
MakcuMyMa U MuHUMyMa). [IpumMeps! (yHKIIMOHATBHBIX 3aBUCUMOCTEH B
peanmpHBIX  Tporeccax u  sBieHusx.IIpeoOpa3oBanusi  rpaduKoB:
napajyieNIbHbIi TePEeHOC, CUMMETpPHUS, OTHOCHUTEIBHO OCe KOOpIMHAT H
CUMMETpPHUsI OTHOCHTEIBHO Hayasia KOOPJAWHAT, CHMMETPHUS OTHOCHUTEIIEHO
opsMoii 'y = X, pacTsDKeHHe W CXKaThe  BIOJb  OCei
koopauHat. Tpuronomerpuyeckie (QYHKIMHA, HX CBOWCTBa M TpaduKw,
MEPUOIMIHOCTh,0CHOBHOM nepro 1. Bzanmuo oopatHbie GyHkimn. O0nacTh
orpeiesieHus: U 001acTh 3HaUeHui oOpatHoi pyHkuK. ['paduk oOpaTHOi
dbynkunn. Haxoxaenrne GyHKImy, oOpaTHOM TaHHOM.

IIpakTnueckas padora Ne 9.
IIpakTnueckas padora Ne 10
OCHOBHBIC CBOMCTBA (hYHKIIHUHA

IIpakTnueckas padora Ne 11.
IIpakTHyeckasi padora Ne 12
[TocTpoenue Fpa(gI/IKOB TPUTOHOMETPUYECKUX (DYHKLUH.

IIpakTnueckas padora Ne 13.
IIpakTnueckas padora Ne 14
BeimonHenue nmpeoOpazoBaHusi rpaMKoB

Tema 6.
Tpuronomerpuyeckue
(byHKIIUM YHUCIT0BOTO
aprymeHTa

Tpuronomerpuueckre GyHKIUU YUCIOBOIO apryMeHTa, 3HaKHU, 3HAYCHUs
(GyHKINH HEKOTOPBIX YTII0B. M300paxenne 1eHCTBUTEIbHBIX YHCET
TOYKAMH €JUHUYHOMN OKpY>KHOCTU.DOPMYJIbl IPUBEACHUS. APKCUHYC,
ApPKKOCHHYC, ApKTaHI'€HC, aPKKOTaHT'€HC YHCJIa.

IIpakTnueckas padora NelS.
IIpakTnueckas padora Ne 16

IIpakTuyeckas padora Ne 17.
Tpuronomerpruyeckue GyHKIIMHM YUCIOBOTO apryMEHTa.

IIpakTnueckas padora Ne 18

IIpakTuyeckas padora Ne 19.
IIpakTuyeckas padora Ne2(

DopMyIIbl TPUBEAECHUS

Tema 7.
Tpuronomerpuyeckue
YPaBHeHUsI, HEPABEHCTBA H
CHCTEeMBbI YPaBHEHUIl

Pemenne no ¢opmynamM M TPUTOHOMETPUYECKOMY KpPYTy MPOCTEHUIINX
TPUTOHOMETPUUYECKUX ypaBHeHUM.[IpumeHeHne oOLIMX METOI0B pelIeHus
ypaBHEHUH (MIpUBEACHUE K JTUHEHHOMY, KBaJJpaTHOMY, METOJI Pa3JI0KEeHUS
Ha MHOXXMTEJIN,3aMEHBI IEPEMEHHON) MTPU PEILIEHUU TPUTOHOMETPUUECKUX
yYpaBHEHUH. YMEHHE OTMeYaTb Ha Kpyre pemeHus IPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB. PellleHHe HEPAaBEeHCTB U CHUCTEM
HEPABEHCTB C NIPUMEHEHHUEM PA3JIMYHBIX CIIOCOOOB.

IIpakTnyeckas padora Ne 21.
PenreHne TpUroHOMETpUYECKUX YPAaBHEHHUU

IIpakTnueckas padora Ne 22
Perienne TpUroHOMETPHUUECKUX HEPABEHCTB

IIpakTHyeckas padora Ne 23
IIpakTHyeckas padora Ne 24

Pemenue cucrem TPUTOHOMCTPHYCCKUX ypaBHCHI/Iﬁ 1 HCPABCHCTB

Pa

3aed 3. IIpsiMble ¥ JI0CKOCTH B IPOCTPAHCTBE

Tema 8.
AKCHOMBI CTepeoMeTPHH

B3anMHOe pacnosokeHue AByX MpsAMBIX B HpocTpaHCTBe. IIpu3Haku
B3aUMHOI'O PACIIONIOKEHUs IPSAMBIX. B3auMHOE pacIionoKeHue MpsMou U
IIJIOCKOCTH.AKCHOMBI CTEPEOMETPUHI

Tema 9.
Hapannenbnocn, HpﬂMbIX )5

[TapamiensHOCTP TPSAMOM W IUIOCKOCTH. B3amMHOe pacnosiokeHue
IJI0CcKOCTEN B pocTpancTse. [lapannensHocTs mnockocrel. [lapannensHoe
npoekTupoBanue. M3o0paxeHne mpocTpaHCTBEHHbIX (GUryp.
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HanmenoBanue
pa3esioB U TeM

Coaeprxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu
AeSITeIbHOCTH 00YYaI0IIUXCS

IUIOCKOCTE B MPOCTPAHCTBE

IIpakTuyeckas padora Ne25.
IIpakTuyeckas padora Ne 26

ITapayienbHOCTH NPSIMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE

[lepnieHIuKyNISIpHOCTD NPAMBIX. [lepreHANKYIIPHOCT NPIMON U

Tema 10. IUIOCKOCTH. TeopeMbl 0 IPSAMBIX, NEPIEHAUKYIIAPHBIX IIJIOCKOCTH.
IepneHIUKYISIPHOCTH [lepnenaukynsap u HakIOHHAs. Teopema 0 TpeX MeprneHIUuKYISIpax.
NPSIMBIX H IJIOCKOCTeH B [lepneHUKyYIAPHOCTD JBYX INIOCKOCTEN
NpocTpaHcTee [Ipu3Haku ¥ CBOMCTBA MapaICIbHBIX U NEPIEHIUKYIAPHBIX TIIIOCKOCTEH.

IpakTHyeckas padora Ne 27,

IIpakTnueckas padora Ne 28

[lepneHIMKyISIPHOCTD NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE

Pa3nen 4. KoopauHaTsl 4 BEKTOPBI

[IpsimoyronbHas (nekapToBa) CHUCTEMa KOOPIAMHAT B IPOCTPAHCTBE.
Tema 11. dopMyna pacCTOSHHUS MEXAY JABYMS TOYKAMHU, KOOPAUHATBHI CEPEIUHBI
Koopnunarsl B otpeska. ['eoMmerprueckue npeoOpa3oBaHus MPOCTPAHCTBA: MAPATUICTbHBIH
NPpOCTPAHCTBE MEePEHOC, CHMMETPHS OTHOCUTEIBHO IIJIOCKOCTH, TI0JI00HE, ABMKEHUE. YTOI

MEXIy NPSIMBIMH. YTOJl MEXIY IHPSAMOM M IUIOCKOCTBIO. YTOJI MEXIY

mrockocTsMu. [lnomanas opToroHanbHOM NPOEKIUH.

IIpakTnyeckas padora Ne 29.

IIpakTuyeckas pa6ora Ne 30

Meroa KoOpAMHAT B IPOCTPAHCTBE

IIpakTnueckas padora Ne 31.

IIpakTHyeckasi padora Ne 32

I'eomeTpuueckue npeodpazoBaHusl IPOCTPAHCTBA: ApAUICTbHBINA MEPEHOC

IIpakTnueckas padora Ne 33.

IIpakTuyeckas pa6ora Ne 34

I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: CUMMETPHS

OTHOCHUTEJIbHO TNIOCKOCTH

Bexropsl. Koopaunatel Bektopa. Moayinb BekTopa. PaBeHCTBO BEKTOPOB.
Tema 12. CrnoxeHue BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHCIIO. PaznokeHue

Bekropsl B mpocTpaHCTBE

BEKTOpA 10 HAIPaBJIEHUAM. YTOJI MEXKIy BeKTopamu. CKalsipHOe
MIPOU3BE/ICHNE BEKTOPOB. YpaBHEHUs cepbl, INIOCKOCTU U NPSIMOM.

IIpakTnyeckas padora Ne 35
IIpakTnyeckas padora Ne 36

CrnoxeHue BEKTOpPOB.

IIpakTnyeckas padora Ne 37.
IIpakTnyeckas padora Ne 38
YMHOKEHUE BEKTOpa Ha YUCIIO.

IIpakTnueckas padora Ne 39
IIpakTnueckas padora Ne 40

Paznoxxenue BCKTOpPA 110 HAITPABJICHUSM.

Pasznen 5. Hauajia MaTeMaTH4eCKOr0 aHAJIN3Aa

Tema 13
Hpez[en ITIOCJICA0OBATCIILHOCTH.

CrniocoObl 3a/1aHKs ¥ CBOMCTBA YUCIIOBBIX IOCIe10BaTenbHOCTEN. [loHsaTHE
olpezeNeHus nocaenoBaTesbHOCTH. CyllecTBOBaHNE IIPeena
MOHOTOHHOM OTPaHWYEHHON nocienosaresibHOCTH. CyMMHUpOBaHUE
nocseoBareabHOCTe. beckoHeuHO yObIBaroIas reoMeTpuaecKas
IIPOTPECCHs U €€ CyMMa.

Tema 14
IIpousBoaHas u e€
MPUMEHEHUE

[lonatue o mpou3BOAHON (YHKIMH, €€ TeOMETPUUYECKH U (PU3MUECKUit
CMBbIC. YpaBHEHHE KacaTelnbHOHl K Tpaduky ¢yHkiuu. [IpousBonHbie
CYMMBL,pa3HOCTH, IPOU3BENCHMs, 4YacTHbIe. IIpoM3BOAHBIE OCHOBHBIX
anemMeHTapHbIX (pyHkmui. [IpumMeHeHne MPOM3BOIHON K HCCIIEIOBAHUIO
¢bynkuuii W moctpoeHuto rpaduxoB. HaxoxxaeHue HaunOosbILIero,
HaMMEHBIIET0 3HAUYEHUS M SKCTPEMAJIbHBIX 3HAUEHUN (QYHKIIHUH.
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HanmenoBanue
pa3esioB U TeM

Coaeprxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu
AeSITeIbHOCTH 00YYaI0IIUXCS

[Ipumepsl HCTIONB30BAaHUS MPOU3BOAHON IS HAXOXKICHHS HAMITY4IIEero
peuieHuss B MPUKIAIHBIX  3adadax. Bropas mnpousBoAHas, ee
reoMeTpuueckuii u ¢usnueckuid cMmpicia. HaxokaeHue CKOpOCTH IS
nporiecca, 3a1aHHOTro (OpMYIIOi U rpauKOM.

IIpakTuyeckas padora Ne 41.
IIpakTnyeckas padora Ne 42

[Tpoun3BoHas CI0KHON (HYHKIIUH

IIpakTnueckas padora Ne 43.
IIpakTnueckas padora Ne 44

Brrunciienne npon3BoaHOM

IIpakTnueckas padora Ne 45.
IIpakTnueckas padora Ne 46

HaXO)KI[eHI/Ie TOYCK MAaKCUMyMad U MUHUMYMa

Tema 15
[TepBoOOpa3Has u HHTETpAT

Wurerpan u neppoobpasnas. [IpuMmenenue onpeaeneHHOro HHTErpaia s
HaxXO0XAEHUS IUIOAAM KpUBOJIMHENHOM Tpaneunn. @opmyna HeroToHa —
JleitOnuna. [Ipumepsl npuMeHeHus: UHTErpaia B GU3UKe U TEOMETPHH.

IIpakTHyeckas padora Ne 47
IIpakTuyeckas padora Ne 48

Haxoxxnenne nepBooOpasHbIX pa3IHIHbIX (YHKIHI

IIpakTuyeckas pabora Ne 49
IIpakTuyeckas padora Ne 50

Brrunciienne miomana KpUuBOJWHENHON Tpaneuuu

IIpakTHyeckasi padora Ne 51.
IIpakTHyeckas padora Ne 52
IIpakTHyeckas padora Ne 53

[lepBoobOpa3Has u uHTEerpai

Pa3nea 6. Kopuu, crenenu u jiorapugmnbi

Tema 16

Kopensp n — oif creneHu.
CreneHp ¢ pauroHaIbHBIM
IIOKA3aTeNIeM.

KopHu HarypanbHON CTE€NEHW M3 YWCIa U UX CBOWCTBA. BhlunciieHue u
CpaBHeHUE KOpHEH. BrimosHeHue pacuetoB ¢ paaukaiaMu. CtemneHu ¢
palMOHANIBHBIMU TOKAa3aTeJsIMA, MX CBOMCTBAa. HaxoxiaeHue 3HauYeHHi
CTETEeHEN C palMOHaIbHBIMU MOKA3aTEIISIMH.

IIpakTnyeckas padora Ne 54.
IIpakTnyeckas padora Ne 55
IIpakTnyeckas padora Ne 56

[IpuMeHeHne CBOWCTB KOpPHEN

Tema 17
Crenennas QpyHKIHA.

Crenenn c JACMCTBUTENBHBIMM TOKazarenssMu. CBONCTBA CTENEHH C
NeCTBUTENBHBIM MoOKa3zaTeneM. CreneHHas (QYHKIMS € HaTypaJbHBIM
nokasarteneMm, ee cBoiictBa u Tpaduk.lIpeoOpa3oBaHusi BbIpaKEHUH,
cojiepkanmx creneHd. CpaBHEHUE CTENEHEH.

IIpakTnyeckas padora Ne 57
IIpakTnyeckas padora Ne 58

[TpeoOpazoBanms BEIpKEHUM, COACPIKAITUX CTCTICHH.

IIpakTnyeckas padora Ne 59
IIpakTnueckas padora Ne 60

CpaBHEHHE CTENIEHEH.

Tema 18
[lokazarenbHas GyHKIUSL.

[TokazarenbHast QyHKIMS (IKCIIOHEHTA), €€ CBOICTBA U rpaUK.

IIpakTnyeckas padora Ne 61
IIpakTnueckas padora Ne 62

[TokazarenbHast GyHKIMS

Tema 19

Jlorapudm uncna. OcHOBHOE JiorapuMudeckoe ToxkaAecTBO. [lecaTnanbie u
HaTypasbHble Jorapudmsl. [IpaBuna neiictsuii ¢ norapupmamu. Ilepexon k
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HanmenoBanue
pa3esioB U TeM

Coaeprxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu
AeSITeIbHOCTH 00YYaI0IIUXCS

Jlorapudmudeckas GyHKIIUSL.

HOBOMY  OCHOBaHHMIO. HaxokneHwe  3HaYeHWH  Jjorapudma 1O
MIPOU3BOJILHOMY OCHOBaHHWIO. BBIUMCIEHHE M CpaBHEHHE JIOTapu(MOB.
JlorapudmupoBaHue M MOTEHIMPOBaHUE BbIpakeHHH. Jlorapudmuaeckast
¢byHKIUSA, ee CBOWCTBA U rpauK.
[IpeoOpa3oBanue  pannMOHANBHBIX,
JOrapu(PMHUECKUX BbIPAKEHUI

CTCIICHHBIX, IIOKa3aTCIbHBIX u

IIpakTuyeckas padora Ne63.
IIpakTuyeckas padora Ne 64

[IpaBuna neiictBuii ¢ norapupmamMu

IIpakTuyeckas padora Ne6S
IIpakTuyeckas padora Ne 66

Brruncnenue u cpaBHEHHE JTOTaprupMOB

Pa3nen 7.YpaBHeHUs1 1 HEPABEHCTBA.

Tema 20
OcHOBHBIE TIPUEMBI PEIICHUS
CHUCTEM YpaBHEHUI.

PaBHOCWJIBHOCTE  ypaBHEHHH,
HEPaBEHCTB, CUCTEM.

O3HaKOMJICHHE C POCTEHITUMH CBEACHUSMH O KOPHSIX alnreOpanyecKux
ypaBHEHH, TIOHATUSMH MCCIICIOBAaHNS YPAaBHEHUI M CUCTEM YpaBHECHUI.
W3yuenue Teopuu paBHOCHIIBHOCTH YPaBHEHHH U €€ TPUMEHEHHS.
Hcnons3oBanue cBOWCTB U rpadukoB QyHKIU IS peIICHNsT yPaBHEHUH.
[ToBTOpEHNE OCHOBHBIX IPHEMOB PEIICHUSI CUCTEM.

Tema 21
HppauuoHanbHble ypaBHEHUS
Y HEPaBEHCTBA

Pemenne nppaioHanbHBIX YpaBHEHUH ¢ IPUMEHEHNEM BCEX IPHEMOB
(pa3ioXxeHus: HA MHOKUTEIIH, BBEICHHUS HOBBIX HEM3BECTHBIX,
MOJICTAHOBKH,rpauecKoro Meroa). Pemenre uppanuoHaaIbHBIX CHCTEM
YpaBHEHHH C IPUMEHEHUEM PAa3INYHBIX clI0co00B.Pemenre uppauoHaibHbIX
HEPaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHEM Pa3IHYHbIX CLIOCOOOB.

IIpakTuyeckas pabora Ne 67
IIpakTuyeckas pabora Ne 68
PemieHre nppanroHanbHbIX YpPaBHEHUN U CUCTEM YpaBHEHUH

IIpakTnueckas padora Ne 69
IIpakTnueckas padora Ne70
Pemenne HUppanvOHAJIbHBIX HEPABCHCTB Y CUCTEM HCPABCHCTB

Tema 22
HOKa3aTeJ'IBHI:I€ ypaBHeHI/IH n
HepaBeHCTBa

PeuieHre nokazatenbHbIX YpaBHEHUM ¢ IPUMEHEHUEM BCEX MPUEMOB
(pa3moxeHus: Ha MHOYKUTEIH, BBEICHNST HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKH,rpauueckoro MeToia). Perienre noka3areabHbIX CUCTEM
ypaBHEHU ¢ MPUMEHEHUEM Pa3IMUHBIX CIIOCO00B. PelieHre moka3aTelibHbIX
HEPAaBEHCTB U CHCTEM HEPAaBEHCTB C MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.

IIpakTnueckas padora Ne 71
IIpakTnueckas padora Ne 72
PelieHne 1okas3arenbHbIX YPAaBHEHUM M CUCTEM YPAaBHEHHH

IIpakTnueckas padora Ne 73
IIpakTnueckas padora Ne 74
Pemenne noka3ateabHBIX HCPABCHCTB 1 CUCTEM HCPABCHCTB

Tema 23
Jlorapudmudeckre ypaBHEHHS
Y HEPaBEHCTBA

Pemrenue norapudmMuiecknx ypaBHEHUH ¢ IPUMEHEHHEM BCEX MPHEMOB
(pa3moxeHus: Ha MHOYKUTEIH, BBEICHNST HOBBIX HEU3BECTHBIX,
MTOJICTAaHOBKH,rpauueckoro Metosa). Pernenre orapudMudeckux cuctemMm
ypaBHEHUH ¢ IPUMEHEHUEM Pa3NIUHbIX ClIOCO00B.Pemenne torapupmMudeckinx
HEPaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IHMYHBIX CLIOCOOOB.

IIpakTuyeckas padora Ne 75
IIpakTuyeckas padora Ne 76
Penrenue norapudMuieckux ypaBHEHUH U CHCTEM ypaBHEHUH

IIpakTnyeckas padora Ne 77
IIpakTnyeckas padora Ne 78
Pemenne J'IOFapI/I(bMI/IT-IeCKI/IX HCPABCHCTB 1 CUCTCM HCPABCHCTB

O3HakoMIIeHHE C OOITMMH BOIIPOCAMHU PEIICHUSI HEPABEHCTB U MCIIOJIB30BaHHE
CBOHWCTB U rpaduKoB QYHKIMHA IPU pelIeHUH HEPAaBEHCTB.
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HaumeHoBaHue Conep:xanue yueOHOro MaTepuaa u (pOpMbl OPraHU3aALUU
pa3aesioB U TeM AeSITeJIbHOCTH 00Yy4YAIOIINXCS

Tema 24 IIpakTuyeckas padora Ne 79

UcnonszoBanne cpoiicte  u | lIpakTuyeckasi padora Ne 80

Fpa(l)I/IKOB q)yHKHI/IfI npu Pemenne HppanuoOHAJIBHBIX HEPABECHCTB C UCIIOJIBb30BAHUEM rpa(bmca CI)YHKI_II/II/I

peleHun ypaBHEHUH u

HEPaBEHCTB

Tema 25

Merton HWHTCPBAJIOB

OCHOBHBbIE TIPHEMBI PEIICHNST HEPABEHCTB M CHCTEM HEPABEHCTB METOIOM
HWHTEPBAJIOB

IIpakTnyeckas padora Ne 81
IIpakTuyeckas padora Ne 82
Penienue HepaBeHCTB METOJIOM HHTEPBAJIOB

Tema 26
ypaBHeHI/IH nu HepaBCHCTBa,
cojepxalire MOIyJb

Pewienre ypaBHeHU U HEPABEHCTB, COEPKALLUX MOIYJIb

IIpakTuyeckas padora Ne 83.
IIpakTuyeckas padora Ne 84
Pemienre ypaBHeHH U HEPABEHCTB, COEPKAILUX MOIYJIb

Tema 27
YpaBHEHUS U HEPABEHCTBA C
[apaMeTpoM

Pewienre ypaBHeHH U HEPABEHCTB € TAPAMETPOM

IIpakTnueckas padora Ne 85.
IIpakTnueckas padora Ne 86
PelieHre ypaBHEHMI M HEPaBEHCTB C IapAMETPOM

Tema 28

HpI/IMeHeHI/Ie MaTEMATHYCCKUX
METOO0B JJIA peIHeHI/Iﬂ
COIEPXKATENIBbHBIX — 3aJad4 U3

PasIn4HBIX O0JlacTel HayKu M
NPaKTUKU

[IpumeHeHne MaTeMaTHYECKUX METO/IOB JJISl PEIIeHUs COJIepKATeNbHBIX 3a/1a4 U3
Pa3NUYHBIX 00JaCTel HAYKH U MPAKTHKH

IIpakTHueckas padora Ne 87.
IIpakTuyeckas padora Ne 88
Pewienue conep:xaTtenpHbIX 3a1a4

Paznen 8..MHOrorpaHHMKH, MJIOMIAH UX MOBEPXHOCTE U 00HEMBI

Bepmmnsl, pebpa, rpanu MHOrorpanHuka. Pazseptka. MHOrorpanHble

Tema 29 yriasl. Beimykiieie MHOrorpanHuku. Teopema Oinepa. [Tpusma. [Ipsamas u
Muororpannuky, — IWIOWE@AM | HAKJIOHHAS npu3Ma. [IpaBunbHas npusma. [IoBepXHOCTE IPU3MBI.
TIOBEPXHOCTEH [Mapannenenunen. Ky6. [Tupamuzaa. IlpaBunbHas nupamuna. [ToBepxHOCTH
MHOT'OTPaHHUKOB NUpaMUbl. Y CEUeHHas nupamuaa. Terpasap.

IIpakTnyeckas padora Ne 89

IIpakTnyeckas padora Ne 90

IIpakTnuyeckas padora Ne 91

Brruncinenne noBepXHOCTH MHOTOIPaHHUKOB

Ceuenust ky0a, mpusMbl U nupamuibl. [lpencraBieHue o NpaBUIIbHBIX
Tema 30

OO0BEMBI MHOTOIPaHHHUKOB.

MHOTOTpaHHHUKaX (TeTpa’ape, KyOe, OKTadape, J0JeKadpe U MKOCa3pe).
Ob6vem u ero usmepenue. Popmyinsl oObema Kyba, MPAMOYTOJBHOTO
napajuienenunena, npusmsl. @opmysasl o0beMa nuUpaMuasl. Berancienue
00bEMOB MHOTOTPAHHUKOB.

IIpakTHyeckas padora Ne92
Brruncienue 06bEMOB MHOTOTPaHHUKOB.

IIpakTHyeckas padora Ne 93
IIpakTuyeckas padora Ne 94

[Tnomaau moBepxHocTel U 00HEMBI MHOTOTPAHHHUKOB.

Pa3nen 9.Tena Bpamenus, niomaan ux NoBepxHocTeil U 00bEMBI

Tema 31
Tena BpameHus

Hunuaap u konyc. YceueHHBbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBas
MOBEPXHOCTh,  oOpasyromias, pa3BepTka. OceBble  ceueHUs U
cedeHus,mapauiensHeie  ocHoBaHuio.llap wu cdepa, wux ceueHus.
KacaTenpHast miockocTs K cepe
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HanmenoBanue
pa3esioB U TeM

Coaeprxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu
AeSITeIbHOCTH 00YYaI0IIUXCS

Tema 32

®dopmyna 00bEma uuHApa. PopMyiiel 00beMa kKoHyca. DopMyna ooObema
mapa. Berauciienue niomnaam noBepXHOCTH U 00bEMOB TEJ BPAILIICHHSL.

OO0BEMBI TeN BpaleHus

IIpakTuyeckas padora Ne9s
IIpakTuyeckas padora Ne 96

Brruncnenne 00bEMOB Te BpalleHUs

Tema 33

Tlnomaas MOBEPXHOCTH Tel

@opmyJIbl IIOMIAAN TOBEPXHOCTEN HUIIMHIpa U KOHYyca. Dopmyna
TJ101a 1 ChEpPBI.

BpalleHus

IIpakTnyeckas padora Ne 97
IIpakTnueckas padora Ne 98

Brrancienue IIOBEPXHOCTHU TCJI BpalllCHUA

IIpakTnueckas padora Ne 99
IToBepxHOCTH M 00BEMBI TEJT BPALIICHUS

Pa3nea 10. Komounaropn

Ka, 3JIEMEHTDbI TCOPUHA BCPOHTHOCTeﬁ M MaTeMaTH4eCKOi CTATHCTUKH

Tema 34
DOneMeHTbl KOMOMHATOPHKH.

OcHoBHbIE MOHATHA KOMOMHATOPUKH. 3a/1a4 Ha MOJICYET YUCIIa
pa3MeIleHni, IepecTaHoBOK, coueTannil. Pemenne 3axad Ha nmepedop
BapuaHToB. @opmyna Ounoma Hprotona. CBolicTBa OMHOMHHAIIBHBIX
kodpunmentoB. Tpeyronpauk [lackas.

IIpakTnueckas padora Ne 100
Pemenne 3a1au Ha nepe®op BapHaHTOB.

Tema 35
BeposiTHOCTE city4aiiHOro
COOBITHS

CO6LITI/IC, BCPOATHOCTD CO6BITI/IH, KJIACCUYCCKOC OIMPCACIICHHUC
BEPOATHOCTH, CIIOKCHHNEC U YMHOXKCHUC BGpO?ITHOCTGfI. CratucTudueckas
BCPOATHOCTD.

IIpakTnueckas padora Ne 101
IIpakTuyeckas padora Ne 102
CraTrcTudeckas BEpOSITHOCTD.

Tema 36

[Ipencrasnenne JaHHBIX.
3agaun MaTeMaTHYECKOHU
CTATUCTHKH.

[IpencraBnenue qaHHBIX (TAOJIULIBI, TUATPaMMBbI, TpaduKH), TeHEepalbHas
COBOKYITHOCTb, BBIOOpKa, cpeHee apudmernyeckoe, meanana. [lonstue o
3a/la4ax MaTeMaTUYECKOM CTaTUCTUKU. Pelienne mpakTHuecKux 3a1ad ¢
MIPUMEHEHHUEM BEPOSTHOCTHBIX METO/IOB

IIpakTnueckas padora Ne 103
IIpakTnueckas padora Ne 104

Pemenue IMPAKTUYCCKUX 3a/1a4 C TPUMCHCHUCM BCPOIATHOCTHLIX MCTOOB
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6. TEMATHYECKOE INTAHUPOBAHMUE 11O YYEBHOMY HPE/METY

Ne IIpakTHyec
u/n HaumeHoBaHue pa3aesioB 1 TeM Bcero | JIekuus KHE PABOTHI
Pa3nes 1. BBenenne. PazBuTue noHATHSA 0 YuCIIe 11 7 4
1. | Beeaenue. JlelicTBUTENIbHBIE YyHuCIIa. [Mpubnuxéanpie 5 3 5
BBIYHCIICHUS
2. | KommuiekcHble uncna 6 4 2
Pa3nen 2. OcCHOBBI TPUTOHOMETPHH 33 27 16
3. | Tpuronomerpuueckue GpyHKIMH JH0O0TO yria 1 3 1
4. | ®opmynsl Tpuronomerpuu. [IpeodpazoBanue 8 7 2
TPUTOHOMETPUYECKHUX BBIPAKCHHUN
5. | ®yHKIMKU, KX CBOKWCTBA U IPaPUKH 8 5 6
6. | Tpuronomerpuyeckue QyHKIIMHA YUCIOBOTO apryMEHTa 9 6 3
7. | TpuronomeTpuyecKie ypaBHEHHs, HEPAaBEHCTBA U 7 6 4
CHCTEMBI YpaBHEHH
Pa3nes 3. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE 17 15 2
8. | AKCHOMBI cTepeOMETPHH 3 3
9. | [lapamienbHOCTh MPSIMBIX U IMJIOCKOCTEH B IIPOCTPAHCTBE. 8 7 1
10. | IlepneHAMKYASPHOCT NPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE. 6 5 1
Pa3nen 4. KoopauHarsbl 4 BEKTOpPBI. 19 10 9
11. | KoopauHaTsl B IPOCTPAHCTBE 10 5 4
12. | BekTopbl B IPOCTPAHCTBE 9 5 5
Pa3nes 5. Hayasia MaTeMaTH4eCKOro aHaJIn3a 22 18 4
13. | IIpexen mocienoBaTeILHOCTH 2 3 0
14. | IIpon3BonHas u €€ MpUMEHEHHE 10 6 2
15. | IlepooOpa3Hasi 1 MHTETpa 10 7 2
Paznen 6. Kopuu, cTenenu u jorapu@pmsl 18 9 9
16. | Kopens n — oii crenenn. CTeneHp C paloHAIBHBIM MIOKa3aTeIeM 3 2 1
17. | Crenennas QyHKuus 5 2 2
18. | Iloka3zarenpHas QyHKIHS 5 3 2
19. | Jlorapudgmuueckast pyHKIUS 5 2 3
Pa3znen 7. YpaBHeHusi M HEPaBEeHCTBA 30 26 14
20. | OcHOBHbIE ~ TNpHUEMBI  pelIEHHs  CHUCTEM  YpaBHEHMH. 1 3 1
PaBHOCWIIBHOCTH ypaBHEHUH
21. | UppamnyoHaibHbIe ypaBHEHUSI M HEPABEHCTBA 4 3 2
22. | [loka3aTenpHbIC YpaBHEHUS] M HEPABEHCTBA 4 3 3
23. | Jlorapupmuueckue ypaBHEHUS] M HEPABEHCTBA 4 S) 2
24. | Ucnonb3oBaHue CBOMCTB M IpadUKoOB (YHKIUI MpPU pELICHUH 3 4 9
YpaBHEHUI U HEPABEHCTB
25. | Metopa uHTEpBAJIOB 4 5 1
26. | YpaBHEHUS U HEPABEHCTBA, COJICPIKAIINE MOTYITh 3 3 1
27. | YpaBHEHUS M HEPABEHCTBA C MMAPaAMETPOM 3 3 1
28. | IlpuMeHeHe MaTeMAaTHYECKUX  METOJOB IS PEHICHUS
COJZIepKATeNbHBIX 33/a4 W3 pPa3JIMYHbIX O0JIACTe HAyKu H 4 2 1
MPAKTHKH.
Pa3nes 8.MHOrorpaHHHMKH, IVIOIIAIH X IOBEPXHOCTEH H 00bEMBI 7 5 2
29. | MHOTrOrpaHHHKH, TUTOIIAIH TOBEPXHOCTEH MHOTOTPAHHUKOB 3 3 1
30. | OOBEMBI MHOTOTPaHHUKOB 4 2 1
Paznea 9.Tesa Bpamenus, niomaam X NOBEPXHOCTE U 00bEMBI 7 5 2
31. | Tena BpameHus 1 1
32. | OOBEMEBI TEn BpallleHus 3 2 1
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Ne IIpakTnyec

w/n HanMeHoBaHue pa3aesioB U TeM Bcero | Jlekuus KHe paGoThI

33. | Tliomanp MOBEpXHOCTH TEJ BPAIICHHS 3 2 1

Pa3nea 10. KomOuHaTopuka, 371eMeHTbl TEOPHHM BePOSITHOCTEH M 8 6 9

MaTeMaTH4YeCKOH CTATHCTUKH

34. | DneMeHTbl KOMOMHATOPUKHU 2 2

35. | BeposTHOCTB Clly4ailHOrO COOBITHS 1 2

36. | IlpencraBnenue qaHHBIX. 3a/1a4U MATEMATHYECKON CTATUCTUKH 5 2 2
Hroro: | 172 128 44

[Ipn peanuzanuu cojepxkaHusi 00IIE00pa30BaTEIBLHOTO y4eOHOro TMpeaMera

«Maremartukay B nipejienax ocBoeHus OIIOIT CI1O na 6a3e ocHOBHOTO 00111er0 00pa3oBaHuUs

Cc mosrydeHueM cpeaHero obmero oopazopanwus (IITIKPC):

Bup y4eOHoii padoThI

O0BbeM yacoB

O0beM 00pa3oBaTeIbHON TPOrPAMMBI 172
Oo0s13aTesIbHAsE ayAUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 172
B TOM YHCJIC:
JEKLHUH 85
PAKTUYECKHUE 3aHSTUS 87

CCMHHAPCKHEC 3aHATUSA

Yy4yeOHBIM [IJITaHOM
HE MPEAYCMOTPEHO

Koncynemayuu

2

Ixzamen 6

7.1. Onucanue mamepuanpoHO-mexHUUeCcKoll 6azvl, HEOOXOOUMOU 0J1 OCYULECHBTICHUS

7.YYEBHO-METOANYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA

06pa306am €JIbHO20 npouecca

Ne i/

HanmeHnoBanue cnenMajJbHBIX MOMENIEHUH U
NMOMeIEeHHUI IJIsl CAMOCTOSITeILHOI PadoThI

OcCHAaIEHHOCTDh CNeNHAJIbLHBIX
noMeneHu ¥ NoMeleHun A5
CaMOCTOSITeIbHON padoThl

KaOuner nnpopmatuku;
ayTUTOPHS AJIsl TPYIIOBBIX U MHAWBUTYaTbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHON aTTECTAIUH.
414056,
AcTtpaxaHckasi 001acThb, I'. ACTpaxaHs,
yi. Habepexnas 1 Mas, 117, nmomemenne Ne 32

1. ocka yueOHast

2. Pabouee mMecTo npernoaaBaress
3.KommekT yueOHoit meOenu Ha 30 ver.
4. Harnsinaele mocoOust

5. Ilimakatel TEMaTHYECKHE

Kabuner nyst camocToaTenbHON paboThl
414056,
ActpaxaHckas o0nacTb, T. ACTpaxaHb,
yn. Habepexnas 1 Mas, 117, nomemienue Ne 32

1. KommiexT yueOHoit meGenu Ha 30 ver.
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7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHAA yueOHan rumepamypa:

1. MopnkoBuu A. I'. Anrebpa u Hauana maremaTuueckoro aHanuza. 10 kmace. B 2 u. Y. 1. YuyeOHuK amst
00111e00pa30BaTeNbHBIX YUPESKICHUH (TPOoPUIBHBIA YPOBEHB). - M.: MHeMo3uHa, 2011.

2. Mopakosud A. I'. Anrebpa u Hauana MmareMaTuueckoro aHanumza. 10 kimace. B 2 u. Y. 2. 3agayauk s
00111e00pa3oBaTeNbHBIX YUpEKIeHUN (TpoPUIbHBINA YPOBEHB). - M.: MHeMo3uHa, 2011.

3. Mopakosud A. I'. Anrebpa u Hadyaja MaTemMaTuieckoro ananusa. 11 kmacc. B 2 4. Y. 1. Yuebnuk s
001e00pazoBaTenbHbIX YUpexkaeHud - M.: Maemo3una, 2011.

4. Mopaxosuu A. I'. Anrebpa u Hadana MmaTreMaTHdeckoro ananusa. 11 kmacc. B 2 4. Y. 2. Bagayauk s
00111e00pa3oBaTeNbHBIX YUpEKIeHUH . - M.: MHemo3uHa, 2011.

0) OononnumenvHan yueoOnaa numepamypa (6 m.u. ciosapu):

1. Anrebpa ¥ Hayana aHanM3a: MeTogudeckoe mocoduwe ans yuutens / A. I'. MopuakoBuu. — M:
Muemo3suna, 2012

2. Anre6pa. [loypounsie muansl o yuebnuky noja penakuueit A. H. Konmoroposa 10 knace/ coct. T. JL.
Adanaceesa, JI. A. Tanununaa-Bonrorpan: Yuutens, 2010

3. Adanacwesa T. JI., Tanununa JI. A. Anrebpa u Hayana aHanu3a. 11 Kiacc: HOypoYHbIE IJIaHBI 10
yuebHuky A. H. Konmoroposa u nip. — Bonrorpan: Yuurens, 2008.

8) nepeuens yueOHO-MemooOuuecKko20 obecneueHus:

1. ®enepanbubiit 3aK0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepamum».

2. llpukaz MunuctepcrBa obOpa3zoBanus M Hayku P® ot 17.05.2012 Ne 413 «O6 yrBepkIeHHH
(denepaabHOrO IoOCyJapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAApTa CpeAHEro(ImoJHOro) ooIIero
00pazoBaHUN.

3. IIpuka3z MunucrepcTBa oOpazoBanus v Hayku PD ot 31.12.2015 Ne 1578 «O BHeceHHHM U3MEHEHUH B
[Tpuka3 MunucrepcTBa 06pa3zoBanus U Hayku Poccuiickoit ®@eneparuu ot 17.05.2012 Ne 413 «O6
YTBEPXKJICHUU (ellepatbHOT0 TOCYAapCTBEHHOr0 00pa30BaTeIbHOIO CTaHIapTa CPEeJHEro (IIOJIHOTO)
o011ero 00pa3oBaHUs.

4. Tlucemo [enaprameHTa rocyJapCTBEHHOHN MOJUTHKU B cdepe MOoAroToBKHU padbounx kaapos u 1O
MunucrepcTBa o0pa3oBanus u Hayku PO ot 17.03.2015 Ne 06-259 «PexomeHganuu 1o opranu3aliuu
NOJIyYEeHHUsI CpeHero oOmero oOpa3oBaHusi B IpeJiesiax OCBOEHHS 00pa3oBaTENbHBIX MPOTrpaMMm
cpenHero nmpodeccHoHaTbHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOTO OOIIET0 OOpa3oBaHUSA C YYETOM
TpeOoBaHull (enepaiabHBIX TOCYJApPCTBEHHBIX O0pa30BaTEIbHBIX CTAaHAAPTOB M TMOJydaeMon
npodeccu UM CIIeHUATLHOCTH CPeIHEro NMPo(hecCHOHATEHOTO 00pa30BaHUs».

5. AunreOpa u Hauana aHanu3a: MeToaudeckoe mocoodue ans yuurens / A. I'. Mopakosud. — M:
Mmuemo3suna, 2012
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6. Anre6pa. IToypounsie mmansl o yueOHUKY noj peaakuuein A. H. Kommoroposa 10 kmacc/
coct. T. JI. AdanacweBa, JI. A. Tanununa-Bonrorpan: Yuurens, 2010

7. Adanacsea T. JI., Tanununa JI. A. Anre6pa u Hayana ananuza. 11 kiacc: moypo4Hsle
ianel o yuebuuky A. H. Konmoroposa u np. — Bonrorpan: Yuutens, 2008.

8. T'eomerpus. [Tloypounsie mnansl o yueonuky JI. C. AranacsHa, B. @. byry3osa, C. b.
Kanomuesa u np./I". U. KoBaneBa-Bonrorpaa: Yuurens,2005

2) uHmepHem-pecypcol:

1. www.fcior.edu.ru (®enepanbHplii IEHTP HWH(POPMAIMOHHO-O00PA30BATEIBHBIX PECYPCOB —
OIHOP).

2. www.school-collection.edu.ru (Eaunas koyutekius uppoBbIX 00pa30BaTEIbHBIX PECYPCOB).

3. www.window.edu.ru (ExmHoe okHO noctyma K oOpa3oBarenbHbIM pecypcam Poccuiickoii

denepanun).
0) INEeKMPOHHO-OUDIUOMEUHbIE CUCHIEMDL:

1. www.megabook.ru (MerasHuuKIONE NS Kupwuna u Medoaus; pazziensl

«Hayka/Matematuka.KubepHeTuka).
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8.OCOBEHHOCTH OPTAHU3AIINMU OBYYEHMUSA 1)1 UHBAJIMAOB U JIAL C
OI'PAHUYEHHBIMH BO3ZMOXKHOCTAMMU 310POBbA

I[J'IH O6y‘—IaIOHII/IXC$I M3 9UCJjia MHBAJIMAOB M JIMI] C OIrPaHNYCHHBIMU BO3MOKHOCTSAMHA

3I0pOBbsi HAa OCHOBaHUM IMCBMEHHOIO 3asBJICHUA Y4YeOHbId mnpeamer «MareMaTHKa

pealIn3yCeTCa C Y4CTOM 0COOEHHOCTEM HCI/IXO(bI/ISI/I‘-ICCKOFO Pa3BUTHA, HWHAUBUIAYAJIBHBIX

BO3MOXHOCTEHN U COCTOSIHUSA 3I0POBbSI (J1ajiee — UHIUBHUIYaJIbHBIX OCOOCHHOCTEN ).

9. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA

YUYEBHOI'O IPEIMETA

PesyabTaThl 00yyeHus

(I)OprI H METOAbI KOHTPOJIA U

MBINIIJIICHUA,
MPOCTPAHCTBEHHOTO
BOOOpaKeHUS,
AITOPUTMUIECKON
KYJbTYpPbl, KpUTUYHOCTH
MBIIUICHUS HAa YPOBHE,
HEOOXOINMOM JUIS
Oynymeit
npodecCuOHATbHON
NESITEIIbHOCTH, JUIS

KOHKPETHOM 3a7a4H C TIOMOIIIBIO
KOHKPETHOI'O IIPOrPaMMHOI0
cpencTsa
YMETH:ananu3upoBaTs U
CONOCTABIISATH PA3IMYHbIE
UCTOYHUKU UHPOPMALIUT

TECTUPOBaHUE,
ITP Ne 28 - 30,

8
e OlleHKH
=
o IIpoBepsiemble yMeHUs1 U
(TMYHOCTHBIE, =]
= = 3HAHMSA pe3yJabTaToB 00y4eHHsl
npeaMeTrHble, Z ”
3 Texymmit [Ipomexyrounas
MeTanpeaMeTHbIe) >y
KOHTPOJIb aTTecTanus
Juunocmuuole
c(hOpMUPOBAHHOCTh JI1 | 3HATb:uctoputo pa3BUTHs U VYerHbli onpoc,
IIPEICTABICHUM O JIOCTH>KEHUS] OT€YECTBEHHON TECTUPOBAHUE
MaTE€MaTUKe KaK nH(OPMATUKU B MUPOBOI
YHUBEPCAIbHOM SI3bIKE UHAYCTPUU UH(OPMALIMOHHBIX
HayKH, CPEJICTBE TEXHOJIOTUH;
MOJEIINPOBAHUS
SBJICHUI U MPOLECCOB,
UIEAX U METOJAX
MaTE€MaTUKU;
noHuManue 3Hauumoctu | J[2 | 3HATh:npuHuumnsl odecrieueHust | Y CTHBIN onpoc,
MaTE€MaTUKH JJIs UH(POPMALIMOHHOM TECTUPOBaHUE
HAy4YHO-TEXHUUYECKOT O 0e301macHOCTH
nporpecca, YMETD: Bnanetb CUCTEMOU
c¢(OpMUPOBAHHOCTh 0a30BbIX 3HAHU, OTPAXKAIOIINX
OTHOLLIEHHUS K BKJIaJ] ”HPOPMATHKH B
MaTEeMaTHKe KaK K 4aCTH (dbopMHpOBaHNE COBPEMEHHOM
o011e4enoBeyecKon Hay4YHOU KapTHUHBI MUpAa.
KYJIbTYpBI Uepe3
3HAKOMCTBO C UCTOpUEH
pa3BUTHUSA MAaTEMATHKH,
SBOJIIOLUEN
MaTeMaTHYeCKUX HJIEH;
Pa3BUTHE JTOTUYECKOTO JI3 | 3HATh:TeXHOIOTHH pelIeHUs YcrHblii onpoc,
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HNPOIOJDKEHUS
o0Opa3zoBaHus U

camMo00pazoBaHus;
OBJIaJICHUE JI4 | 3HATH: 6a30oBbIe TPUHITUIIBI VYcrHblii onpoc,
MaTeMaTUYECKUMHU OpraHu3aluu u TECTUPOBAHUE,
3HAHUSMU U YMEHUSIMHU, (G YHKIIMOHUPOBAHUS I[P Ne 1, 2
HEOOXOIUMBIMU B KOMITbIOTEPHBIX CETEH;
MMOBCEHEBHOM KH3HU, YMETb:Bnaaets HOpMaMHu
JUTSL OCBOCHHUSI CMEXKHBIX WH(OPMAIMOHHON ITUKH U
€CTECTBEHHOHAYYHbIX npasa; coOJII01aTh MPUHIUIIBI
JUCUHUILUIAH U obecrnieueHus HHOOPMATMOHHON
JUCLUTIIINH Oe3omacHoCTH;
npo¢ecCHnOHaTBHOTO
LUKJIA, JUISl IOJTyYEHUS
o0Opa3zoBaHus B
obnacTax, He
TPEOYIOIIMX
yrayOneHHON
MaTeMaTU4YECKOMN
MOATOTOBKHY;
TOTOBHOCTbH U JIS | YMETH:BoisBAsSTH IPOOIEMBI YcrHblii onpoc,
CIOCOOHOCTH K JKU3HEACSITEIIbHOCTH YEJIOBEKa B | TECTUPOBAHUE,
00pa30BaHUIO, B TOM YCIOBUSAX UHPOPMAIIMOHHOM ITP Ne 32 - 35
yuclie LIMBWINA3AllMU U OLICHUBATh
camMo00pa30BaHMIO, HA npezJiaraeMbie MyTH UX
MPOTSHKEHUH BCEH paspenieHus;
JKU3HH; CO3HATEIHHOE
OTHOILLIEHUE K
HEIMPEPHIBHOMY
00pa3oBaHMIO Kak
YCJIOBHUIO YCHENTHOMN
npoheccCuoHaNbHOM U
001IeCTBEHHON
JIeSATEIbHOCTH;
TOTOBHOCTb 1 JI6 | 3HATH: ocHOBBI MPABOBHIX VYcrHblii onpoc,
CIOCOOHOCTH K aCIIEKTOB MCMOJIb30BaHUs TECTUPOBAHHUE,
CaMOCTOATEIBHON KOMITBIOTEPHBIX ITPOTpamMM U P Ne 2, 3, 31
TBOPYECKOU U pabotsl B UnTEpHETE;
OTBETCTBEHHOU YMETH:Bnaneth 6a30BBIMHU
JIeSATEIbHOCTH; HaBBIKAMHU U YMEHUSIMH 110
cobro1IeHHIo TpeOOBaHMIA
TEXHHUKHU 0€3011acCHOCTH,
TUTHUEHBI U pecypcocOepexeHust
pu paboTe co cpeacTBaMu
nH(OpMaTU3ALINN;
TOTOBHOCTB K JI7 | 3HATH: BO3MOXHOCTH YcrHblii ompoc,

KOJUJIEKTUBHOM pabdore,
COTPYIHUYECTBY CO
CBCpPCTHUKaMU B
o0pa3oBaTenbHOM,
OOIIECTBEHHO IOJIC3HOM,
yueOHo-
HCCIIEIOBATEIIHLCKOM,
MPOEKTHOM U IPYTUX

pasrpaHudeHHs IPaB JOCTYIA B
CETh;

YMETH :ananu3npoBaThb
KOMITBIOTEP C TOYKH 3PEHUS
¢IMHCTBA €r0 anmapaTHbIX U
POTPAMMHBIX CPEJICTB;
OTIPE/ICIIAT CPEJICTRA,
HEOOXOIMMBIC JIJIs

TECTUPOBaHUE,
ITP Ne 32 - 35
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BuUaax ACATCIBHOCTU,

OCYIIIECTBIICHUS
MH(OPMAaLIMOHHBIX MPOLIECCOB
MIPU PELICHUH 3a/1a4;

OTHOIIICHHUE K JI8 | 3HATh: VYcrHblii onpoc,
npohecCHOHATBLHOM 0 BO3MOXXHOCTSIX CETEBOT0 TECTUPOBAHUE,
JEATEeTLHOCTH KaK MIPOTrpaMMHOTO 00ECTICUCHHSI; ITP Ne 28 - 30
BO3MOXKHOCTH y4acTHs B YMETH :ninanupoBarthb
pELICHUH JINYHBIX, WHUBUIYAJIBHYIO U
0OI1IECTBEHHBIX, KOJUIEKTUBHYIO JIEATEIbHOCTh C
rOCyJapCTBEHHBIX, MCII0JIb30BAaHUEM ITPOTPAMMHBIX
001IeHaMOHATBHBIX WHCTPYMEHTOB MOACPKKHI
npobiieM; YIPABJIECHUS IPOEKTOM;
MemanpeomMemHplx:
ymenue camoctostesibHo | M1 | 3HATH: criocobsl OLEHKH U VYcrHblii onpoc,
ONpEeNEeATh UEIn opranuszanuu uHdopmaiuu, B TECTUPOBAHHUE,
IesITeIbHOCTH U TOM YHCJIE MTOJTYy4aeMOU U3 TP Ne 4 -9
COCTABJISITh TUIAHBI CPEICTB MaccoBOM HH(pOPMAIIHH,
NesATEeIbHOCTH; CBU/JICTEIHCTB OUEBH/IIICB,
CaMOCTOSITEIIbHO WHTEPBBIO;
OCYILIECTBJIATD, YMETDb:ananuzupoBars 1
KOHTPOJIUPOBATH U COTIOCTABJIATH Pa3JIMUHbIE
KOPPEKTUPOBATh WCTOYHUKU WH(OPMALIUU;
NeSTeTbHOCTb;
HCII0JIb30BAaTh BCE
BO3MOYHBIE PECYpPChHI
JUISL TOCTUKEHUS
MTOCTaBJICHHBIX LIEJIEH U
peanu3anuu IJIaHoB
NesATEIbHOCTH;
BBIOUpATh YCIEIIHbIE
CTpaTEeTUu B Pa3JIMYHBIX
CUTYaIMIX;
YMEHHE IIPOTYKTUBHO M2 | YVMETb:BbiaensTs B YeTHBI onpoc,
oOarbes u HCCIIETyeMOM CUTYyallul 00bEKTa, | TECTUPOBAHUE,
B3aMMO/ICHCTBOBATh B cyOBeKTa, MOJCIH; ITP Ne 28 - 30
MPOLECCE COBMECTHOM BBIJIEIISATH CPEIU CBOMCTB
JesTeTbHOCTH, JTAHHOTO 00BEKTa CYIIECTBEHHBIE
YUUTBIBATH MMO3UIIU CBOMCTBA C TOUKH 3pEHUs LieTei
JIPYTUX YYaCTHUKOB MOJICIUPOBAHNS,
JIeATEIbHOCTH, ONpeeNsATh CPEICTBA,
3¢ PexTUBHO paszpemniaTh HEOOXOUMBIE TS
KOH(JIHKTBI; OCYUIECTBJIECHUS
MH(}OPMAIIMOHHBIX MPOLIECCOB
MIpU PELICHUH 3a/1a4;
BJIaJICHHE HAaBbIKAaMU M3 | 3HAThH: o nuckpeTHo# dopme YcrHblii onpoc,

MO3HABATEIILHOM,
yueOHo-
HICCIIEN0BATEILCKON U
IIPOEKTHOMN
JeSATeTLHOCTH,
HaBBIKAMH pa3pelleHUs
po0JeM; CTOCOOHOCTh
Y TOTOBHOCTb K
CaMOCTOSITEJIBHOMY

npecTaBiIeHus] UHPOpMalny;
CIOCcOOBI KOJMPOBAHUS U
JEKOUPOBaHUS HH(HOPMAIIHH;
YMETH:Bnanets
KOMITBIOTEPHBIMU CPECTBAMU
NPEJCTAaBICHUS U aHAIN3a
JTAHHBIX;

TECTUPOBaHUE,
ITP Ne 28 - 30
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IIOMCKY METOJIOB
pelIeHUs TPaKTHYECKUX
3a/1a4, IPUMEHEHUIO
pa3IMYHBbIX METOJIOB
MO3HAHUS;

TOTOBHOCTH 1 M4 | 3HATH ipuHIumbl o0ecriedeHus: | Y CTHBIN ommpoc,
CIIOCOOHOCTb K nH()OPMATMOHHON TECTUPOBAHUE,
CaMOCTOSITEIILHOMI 0€30I1aCHOCTH; IIP Ne 231
UH(POPMALIMOHHO YMETH:oueHuBaTh

MO3HaBaTEIbHOMN HH(pOPMAITHIO C TTO3HIIHH €€

JIeATeIIbHOCTH, BKITFOYas CBOMCTB;

YMEHHE BJIaJIETh HOpMaMH

OPUEHTUPOBATHCA B MH()OPMAIMOHHON YTHKU H

Pa3JIMYHBIX UCTOYHUKAX MpaBa;

uH(pOopMaIuy, yYMEHUE KPUTUYECKU OLIEHUBATH U

KPUTUYECKH OLICHUBATh UHTEPIPETUPOBATH HH(POPMAITHIO

Y UHTEPIPETUPOBATH

uHpopmaruto,

MOJIYy4aeMyIo 13

Pa3JIMYHBIX HCTOYHUKOB;

BJIAZICHUE SI3BIKOBBIMU M35 | 3HATD: o cniocobax xpaHeHUss © | Y CTHBIN OIpoc,
CpelcTBaMu: YMEHUE MpocTeiiei 00padboTKe JaHHBIX TECTUPOBAHUE,
SICHO, JIOTHYHO U TOYHO YMETH: ananu3upoBaTh IIP Ne 16 - 30;
U3JlaraTh CBOIO TOUKY YCIJIOBHSI U BO3MO>KHOCTH JIP Ne 8 -12
3pEHMsI, UCTIOTIB30BATh MIPUMEHEHHUSI IPOTPAMMHOTO

aJICKBaTHBIC SI3bIKOBBIC CpeACTBa JJIsl pEIICHUs] TUITOBBIX

CpE/ICTBA; 3a7a4

BJIJICHUE HAaBBIKAMH M6 | 3HATH:0CHOBBI IPABOBBIX YcerHbiil - omnpoc,
MO3HaBAaTEJILHOMN aCIIeKTOB UCTOJIb30BAHUS TECTUPOBAHHUE,
pedaekcun Kak KOMIIBIOTEPHBIX MPOrpamMM U ITP Ne 1, 2, 32 -
OCO3HAHUS pabotel B UHTEpHETE 35
COBEpLIAEMBIX JEUCTBUI VYMETH:Bnagers 0a30BbIMHU

Y MBICTTUTEITbHBIX HaBBIKAMHU U YMEHUSIMU TI0

IIPOLIECCOB, UX coOroieHnIo TpeboBaHU

pe3yJIbTaToOB U TEXHHUKH 0€30TacHOCTH, TUTUCHBI

OCHOBaHUH, T'PaHULL U pecypcocOepexeHus npu

CBOEI0 3HAHUS U paboTe co cpeicTBaMU

HE3HaHMs, HOBBIX nH(popMaTU3aNH

MMO3HABATEJIbHBIX 3a7a9

U CPEJICTB JUISl UX

JIOCTYIKCHHS;

LEJIeYCTPEMIEHHOCTh B M7 | 3HATD: paznuunbie MeTObI YeTHBIN - ompoc,

MOMCKAX U MPUHITHI
peLIeHH,
CO000pa3UTEIHLHOCTh U
WHTYUIUS, PA3BUTOCTh
MIPOCTPAHCTBEHHBIX
MPEACTABIICHUM;
CIIOCOOHOCTh
BOCIIPUHUMATH KPacoTy
Y TAPMOHUIO MHDA;

PCeHICHUA NMPAKTHUYCCKUX 3a4a4;
YMETH :ananu3upoBaTh
uHTepdeiic mporpaMMHOTO
CpEACTBA C MO3ULIHI
HCIIOJIHUTEIIS, €TO CPELBI

(G YHKIIMOHUPOBAHUS, CHCTEMBI
KOMaHJ ¥ CUCTEMBI OTKA30B;

TECTUPOBaHUE,
ITP Ne 28 - 30

npeomMemmuix:
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c(OpPMHPOBAHHOCTD I11 | 3HATh:o nuckpetHoii popme VYerHbIl - ompoc,
IIPEACTABICHUI O npecTaBiIeHus] UHPOpMaLNY; TECTUPOBAHUE,
MaTeMaTHUKE KaK 4acTu CMOCOOBI B KOJMPOBAHUS U ITP Ne 4 — 6, 10,
MHUPOBOU KYJbTYpPHI U JEKOIMPOBAHMS MH(HOPMAIIHH; 11.

MECTE MaTEMaTUKH B YMETD:oueHuBaTh

COBPEMEHHOMN nH(pOpPMALIKIO C TO3UIIHIL ee

LIMBHUJIN3AIMH, CIIOCO0ax CBOIJCTB;

ONUCaHUS ABJICHUU BJIAJIETh KOMITBIOTEPHBIMU

peaJIbHOrO MUpa Ha CpelcTBaMU MPEICTABICHUS U

MaTEMaTUYECKOM S3BIKE; aHaJIM3a JaHHBIX;

c(OpMHPOBAHHOCTD I12 | 3HATh:TeXHOIOTUIO PEILICHUS VYerHbBI - onpoc,
MIPEICTABICHUI O KOHKPETHOM 3a/1a4yl C IOMOILIBIO | TECTUPOBAHHUE,
MaTEeMaTUYECKUX KOHKPETHOT'O IPOIPaMMHOI0 ITP Ne 12; JIP Ne
MOHATHUAX KaK CpElCTBa U METO/] €€ PELICHNUS; 1-4

BAKHENIINX YMETD:BnaaeTb HaBbIKaMHU

MaTEeMaTUYECKUX AITOPUTMHUYECKOTO MBIIIJICHUS U

MOJIEJISAX, TTO3BOJISIOLINX MMOHMMAaHHE HEOOXOAUMOCTH

ONUCHIBATh U U3y4aTh (hopManIbHOTO OMUCAHUS

pa3HbI€ MPOIIECCHI U ITOPUTMOB

SBJICHUS; TOHUMaHUE

BO3MOKHOCTH

AKCHOMAaTHUYECKOI0

MOCTPOEHUS

MaTEeMaTUYECKHX

TEOPUIL;

BJaJICHHE METOdaMH I13 | 3HATh:0o cnocobax xpaHeHus u | YCTHBIA OIPOC,
JI0Ka3aTeJIbCTB U npocreiieii 00paboTke TaHHBIX; TECTUPOBAHUE,
aJTOPUTMOB PEIICHUS, YMETH :ucnonn3oBaTh JIP Ne 12
YMEHHUE UX IPUMCHATD, KOMIIBIOTCPHBIC CPEACTBA

MPOBOJUTH OpCaACTaBJICHUA U aHAJIM3a JaHHBIX]

JOKa3aTeIbHBIC OCYIIIECTBJISTh ) 00paboTKy

pacCyKIEHNS B X0/ CTaTHCTHYECKOW HMH(pOpMAIMU C

peleHus 3a/at; IMOMOLIBIO KOMIIBIOTEPA.

BIIAJICHUE [14 | YMETD: ocymectBnsats 00paboTKy | YCTHBIA OIIPOC,
CTaHIapTHBIMHA TEKCTOBOU U rpaduuecKoit TECTUPOBAHUE,
pUeMaMu pPEIICHUS MH(DOPMALIHH C TOMOIIBIO ITP Ne 16 - 22
palMOHANBHBIX U KOMIIBIOTEpA

UPPALMOHATIBHBIX,

MOKa3aTeJIbHBIX,

CTEINEHHBIX,

TPUTOHOMETPUUIECKUX

YpaBHEHUU U

HEPaBEHCTB, UX CUCTEM;

UCIIOJIb30BaHue rOTOBbIX | [15 | YVMETD: ocymectBisats 00paboTKy | YCTHBIA OIIPOC,
KOMIILIOTEPHBIX 4UCI0BOM HH(OPMALKK C TIOMOILBIO | TECTUPOBAHHUE,
IpOrpaMM, B TOM YHCIIE KOMIIBIOTEpA TP Ne 17 - 21
JUTSI TIOMCKA TTYTH

pelieHus u

WJUTFOCTPAIIAH PEIICHUS

YpaBHEHUU U

HEPaBEHCTB;

c(OpMUPOBAHHOCTh [16 | 3HATH: ocHOBBI IPABOBBIX VYerHBI - ompoc,

IpeJICTaBIeHUH 00
OCHOBHBIX MTOHATHUSX

ACIICKTOB HMCIIOJIb30BaHUA
KOMITIBIOTCPHBIX ITPOrpaMM U

TECTHUPOBaHUE,
ITP Ne 23 - 27
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MaTeMaTU4eCKOro
aHaJn3a U UX CBOMCTBAX,
BIIQJICHUE YMEHHEM
XapaKTepU30BaTh
nosefieHne (GyHKINH,
HCIIOJIb30BaHKEC
MOJIYYCHHBIX 3HAHUM JIJIs1
OIMCAHMS U aHaJIN3a
peaTbHbIX
3aBUCHUMOCTEH;

pabotsl B UnTEpHETE;

BJIQJICHUE OCHOBHBIMH
MOHSTUSIMU O TUIOCKUX U
MIPOCTPAHCTBEHHBIX
FeOMETPUUYECKUX
¢durypax, iX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
YMEHHsI pacliO3HaBaTh
TeOMETPHUYECKUE
burypsl Ha yepTexax,
MOJICJISIX U B PEATbHOM
MUpE; IPUMEHEHHE
M3yYECHHBIX CBOMCTB
reOMEeTPUUYECKUX PUryp
1 GOpMYIT IS PEIICHUS
TeOMETPUUECKUX 3a7a4 U
3a/1a4 ¢ MPAKTHICCKUM
CoJIep:KaHueM;

17

3HATDH: OCHOBHBIMU CBEICHUSMU O
0a3ax JaHHBIX M CPEJICTBAX JOCTYyIa
k uuM; YMETH.: pabotaTs ¢ HUMH.

VYerHbBI - onpoc,
TECTUPOBAHUE,
JIP Ne 8 - 11

c(hOpMUPOBAHHOCTH
MIPEACTABICHUH O
IIPOLIECCAX U SIBJICHHUSIX,
MMEIOLINX
BEPOSATHOCTHBIN
XapakTep,
CTaTUCTUYECKHUX
3aKOHOMEPHOCTSX B
peaabHOM MUDE,
OCHOBHBIX IOHSTHSX
3JIEMEHTAPHOU TEOPHUH
BEPOSITHOCTEH; YMEHUU
HaXOJWTb U OLICHUBATH
BEPOSITHOCTH
HACTYTUICHUS COOBITHI B
MIPOCTEUILNX
MPAKTHYECKUX
CUTYaLUsIX U OCHOBHBIE
XapaKTepUCTUKU
CIIy4alHbIX BEJIUYHH;

I18

3HATH:0 MaTeMaTHUECKUX
00beKTaX HHPOPMATHKH, B TOM
qucie 0 JOrHYecKuX (hopMmynax;
VYMETD:onenuBath aneKBaTHOCTH
MOJICITH ¥ MOJIETHPYEMOTro 00beKTa,
eJied MOJICITUPOBAHYS,

BBIJICJIAThH B UCCIIEYEMOM CUTyaIluu
o0beKTa, CyObeKTa, MOJICIIH;
BBIJICITATE CPEIH CBOMCTB TAHHOTO
00BEKTa CYIIECTBEHHBIX CBOWCTB C
TOYKHU 3pEHUS LIeJIeH
MOJICTUPOBAHNUS

YerHbBI - onpoc,

TECTUPOBAHUE,
ITP Ne 7-9

BJIa/ICHUE HaBbIKAMU
UCIIOJIb30BAaHUS TOTOBBIX
KOMITHIOTEPHBIX
IporpaMMm Ipu peuieHun
3aja4;

I19

YMETH:

IMIOHMMATh MpOorpaMMbl, HAITMCAHHBIC
Ha BBI6paHHOM I U3Yy4YCHUA
YHUBEPCAJIbHOM aJITOPUTMUYICCKOM
A3BIKE BHICOKOI'O YPOBHHA,
PCAIMN30BBIBATH TEXHOJIOI'MN
peHICHUA KOHerTHOﬁ 3aJa4u C

VYerHbBI  omnpoc,
TECTUPOBAHUE,
ITP Ne 12; JIP Ne
1-4
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[IOMOILBI0 KOHKPETHOIO
MIPOTPaMMHOTO CPEICTBA, BEIOUPATH
METO/JI €€ PEILCHUSL.

c(hopMUPOBAHHOCTH
IIPEICTABICHUM O
HE0OXO0IMMOCTH
JTOKA3aTeNbCTB MPU
000CHOBaHUH
MaTEeMaTHYECKHUX
YTBEPKJICHUM U POJIH
AKCHOMATHKH B

I110

3HATH:  tpeboBaHusi  TEXHUKH
0€e3011aCHOCTH, TUTHEHBI "
pecypcocoepekeHus npu padoTe co
cpencTBaMu HHOOPMATH3AINHT;
YMETD: Bnanets 6a30BbIMH
HaBBIKAMHU U YMEHUSIMHU T10
co0Ir0IeHHI0 TpeOoBaHU
TEXHUKH 0€301MaCHOCTH, TUTHEHBI
U pecypcocOepexeHus npu

YerHbiii - omnpoc,
TECTUPOBAHHUE,
[P Ne 3, 15

MIPOBEICHUU
JI€IyKTUBHBIX pabote
pacCyXJICHHUI;
c(OpMHPOBAHHOCTD 1111 | 3HATD: nHopMmBI VYerHbBI - onpoc,
MOHATUIHOTO anmnapara MH(POPMAITMOHHOM 3TUKH U TIpaBa | TECTUPOBAHHUE,
110 OCHOBHBIM pa3/ieliamMm YMETH: ucroiap30BaTh Ha IIP Ne 3, 7, 14,
Kypca MaTeMaTUKH; MpaKkTUKe 0a30BbIC MPUHIIUIIHI 15
3HAHUH OCHOBHBIX OpraHu3aIyu u
TeopeM, GopmMyI U (G YHKIIMOHUPOBAHUS
YMEHUS UX KOMITHIOTEPHBIX CeTe
MPUMEHSThH; YMEHUS
JIOKa3bIBaTh TEOPEMBI U
HaXOJHUTh
HECTaHJapTHbHIC
CIIOCOOBI perieHus
3ajad;
c(hOopMUPOBAHHOCTH 112 | VMETh: nnanupoBarb VYerHblii - omnpoc,
YMEHUN MOJICIUPOBATH WHJIMBUIYAIbHYIO U TECTUPOBAHHUE,
pealibHbIe CUTYalIlUH, KOJUIEKTUBHYIO JESITEIbHOCTD C IIP Ne 3, 14, 15
HCCIIeN0BaTh KCIIOIb30BAaHUEM MPOTPAMMHBIX
MOCTPOEHHBIE MOJIETH, WHCTPYMEHTOB MOJIEPKKHI
WHTEPIPETUPOBATH YIIpaBJICHUS TPOCKTOM;
MOJIYYeHHBIA pe3ynbTarT; aHAJIM3UPOBATh YCIOBUA U

BO3MOKHOCTH TTPUMEHEHUS

MPOrpaMMHOTO CPEICTBA s

pelIeHus! TUTIOBBIX 3a/1a4
c(OpMHPOBAHHOCTh I113 | YMETAH: ucnionb30BaTh Ha YeTHBIN - ompoc,
MpeACTaBICHUIN 00 MpaKTUKE 0A30BbIC MPUHIIUTIBI TECTUPOBAHHUE,
OCHOBHBIX ITOHSTHSX OpraHu3aluu U IIP Ne 16,17,18
MaTeMaTHIECKOTO (O YHKIIMOHUPOBAHUS
aHaJii3a U WX CBOMCTBAX, KOMITBIOTEPHBIX CeTel
BJIaJICHE YMEHUEM
XapaKkTepU30BaTh
nosesneHne QyHKIUMH,
HCTIOJIb30BaHHE
MOJTYYCHHBIX 3HAHHUM JJIST
ONMCaHMS U aHaJIn3a
peaTbHBIX
3aBHCHUMOCTE;
BIIQJICHUE YMEHUSIMU 1114 | VMETh: ocyuiectBisith 00paboTKy | YCTHBIM OMpOC,
COCTaBJICHUS 4UCII0BOM HH(OPMALMK C TIOMOIIBIO | TECTUPOBAHUE,
BEPOSITHOCTHBIX KOMIIbIOTEpA ITP Ne 21,23

MOJENEN N0 YCIOBHIO
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3a[a4d ¥ BHIYMCIICHUS
BEPOSITHOCTH
HACTYIUICHHS COOBITHIA,
B TOM YHCIIE C
npUMeHeHHeM (opMyIT
KOMOWHATOPUKH U
OCHOBHBIX TEOpPEM
TEOPHH BEPOSTHOCTEH;
UCCIICIOBAHHUS
CIIy4aiHBIX BEJIMYUH I10
UX pacipeesIeHUIO.
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