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1. MOACHUTEJIBHASA 3AIINCKA
[Tporpamma oOmieoOpa3oBarenpHOro yueoHoro mpenMera «Martematukay YOILO3Y
npennasHaueHa ansi mareMatuku B KOKKX AIACY npu peanuzanuu 00pa3oBaTesibHON
IporpaMMbl  cpeAHero obmiero oOpa3oBaHUs B Tpeleliax OCBOCHHS  OCHOBHOM
npodeccronanbHoi 006pazoBarenbHoM nmporpammel CITO (OITOIT CITO) Ha 6a3e 0OCHOBHOTO
oO1ero o0pa3oBaHus MPU MOATOTOBKE KBATH(PUIUPOBAHHBIX pA00OUHX, CITyKAIIHX.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanmit I'OC cpeanero obmero odpasoBanus,
NPEIbABISEMBIX K CTPYKTYPE, COACPKAHUIO M PE3yJIbTaTaM OCBOCHUS yUYEOHOTO IpeaMeTa
«MaremaTuka», B COOTBETCTBUHU ¢ PeKoMeHIaus My IO OpraHU3aI[iH MOTYYSHHs CPETHETO
oO1ero o0pa3oBaHus B Mpeieaax OCBOECHUS 00pa30BaTENbHBIX IPOIPAMM CPEAHETO
npodecCUOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIET0 00pa3oBaHUs C YYETOM
TpeOoBaHUil (peepabHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB H MOIy9aeMOi
npodeccuu Win CHeUalIbHOCTH CPEHEro NPO(hecCHOHATBHOTO 00pa30BaHUsI(IIMCEMO
JlemapTamMeHTa rocy1apCTBEHHON TOJUTHKHU B cdepe MoAroToBKH padbounx kaapos u AI10
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259). 08.01.27 «MacTtep 0011ecTBEHHBIX
pa6o» Conmeprkanne mporpaMMbl «MaTemMaTHKay HaIpaBIICHO HA JOCTHYKCHHE CIICTYFOIIIX
neJei:

v’ obecnieyenre chOPMUPOBAHHOCTH MPEACTABIECHUM O COIUATIBHBIX, KYJIbTYPHBIX

¥ UCTOPUYECKHUX (PaKTOpax CTAHOBJICHUS MAaTEMAaTHKH;
v’ obecrieyenne  C(OPMHUPOBAHHOCTH  JIOTMYECKOTO,  aITOPUTMHUYECKOTO |
MaTEMaTHYECKOTO MBIIUICHHUS;

v’ obecrieuenre chOPMUPOBAHHOCTH YMEHUM IPUMEHSTH IIOJIyYCHHBIE 3HAHKS TIPU
pCIICHNH PA3JIMYHBIX 3a/1a4;

v’ obecrniedenre CHOPMHUPOBAHHOCTH IPEACTABIEHUN O MaTeMaTuke KakK 4acTH
00IIIeUeI0BEYECKOM KYJIbTYPhI, YHUBEPCATBHOM S3bIKE HAYKH, ITO3BOJISIFOIIIEM OIHMCHIBATH U
W3y4aTh peasbHbIC MMPOIIECCHI U SBIICHUSI.

v/ BOCIIMTaHHE JYXOBHO pa3BUTON JIMYHOCTH, TOTOBOM K CaMOIO3HAHUIO M
CaMOCOBEPIIICHCTBOBAHUIO, CIOCOOHOW K CO3MIATEIbHON ACATEIBHOCTH B COBPEMEHHOM
MUpE.

B nporpamMy BKJIFOYEHO COJIepKaHKE, HaMpaBIeHHOE HAa ()OPMUPOBAHUE Y CTYICHTOB
KOMIIETCHITNH, He0OX0AUMBIX 111 KaduecTBeHHOro ocsoeHust OITOIICIIO na 6aze
OCHOBHOTO 00IIIeT0 00pa30BaHUs C TIOJIYYCHHEM CPETHEro 0011ero 0opa3oBaHus;
MpOTrpaMMbl MOArOTOBKHU crieruanuctoB cpeanero 38eHa (IITIKPC).08.01.27 «Mactep

00111eCTBEHHBIX PadoT»
2. OBILIAS XAPAKTEPMCTUKA YUYEBHOTI'O ITPEJIMETA



Marematuka  YOIL.O3VsaBnsercs — dyHIaMeHTAIBHOW  001I€00pa30oBaTEIHLHOM
TUCIUILTAHOW CO CIOXHBIIMMCS YCTOWYHBBIM COJIEP)KaHHUEM M OOLIUMHU TPEOOBaHUSAMHU K
MOJATOTOBKE 00YYaIOIINXCS.

B mpodeccuonanbHbix  00pa3oBaTENbHBIX ~ OpraHM3AlMsAX,  PEATU3YIOIINX
o0pa3oBaTeNbHYI0 MPOTpaMMy CpelHero ooIero oopasoBanus B mpenenax ocsoenust OITOIT
CIIO Ha 0a3e OCHOBHOro oOmEero oOpa3oBaHMs, W3YYEHUE MATEMaTUKA HMEET CBOH
0COOCHHOCTH B 3aBUCUMOCTH OT TTPOoduist mpodeCCHOHATBLHOTO 00pa3oBaHUsI.

[Ipu  ocBoenmu  cmermumanbHocTeir  CIIO  TexHOmormueckoro  mpodums
npodeccuoHanpHOTO O0pa3oBaHMsl MaTeMaTHKa u3ydaercsa Oosee yriayOJeHHO, Kak
poUIBHBIN YIEOHBIH PEIMET, YUUTHIBAIOIAS CIEIIU(DPUKY OCBAMBACMBIX CIICIIHATEHOCTEH.

OTO BBIpaXaeTcs B COACpKAHUM OOYy4YEHHUS, KOJMYECTBE YACOB, BBIICISIEMBIX
HA W3YYCHHE OTACIbHBIX T€M MPOTpPamMMbl, TNIyOMHE MX OCBOCHHS CTYIACHTaMH,00beMe U
XapakTepe NPAKTUUECKUX 3aHSATHH, BUAAX BHEAYAUTOPHOM CaMOCTOSTENbHOM pabOThI
CTYJCHTOB.

OOmue nenM U3y4eHHs MaTeMaTHKU TPaJWLUMOHHO pealu3yloTcsd B UEThIpex
HATPaBICHUSX:

oO11iee MpecTaBiIeHue 00 UIEIX U METOJaX MAaTEMATHUKU;

UHTEIJIEKTYaJIbHOE Pa3BUTHE;

OBIIaJICHHE HEOOXOIMMBIMA KOHKPETHBIMU 3HAHUSIMHA U YMEHUSMU;

BOCIIUTATEIILHOE BO3/ICHCTBUE.

[Ipodunuzarnus 1eaeit MaTeMaTHYeCKOT0 00pa30BaHUs OTPAKAETCS HAa BIOOpE TPUOPUTETOB
B OpraHu3aiuu yueoHoi nesreapbHoct ooyyaromuxcs 08.01.27 «Mactep 001ecTBEHHBIX
pador» st TexHONIOrHYecKoro mpodusis mpodeccuoHanbHOTO 00pa3oBaHus BEIOOD Heen
CMEIIaeTCs B MParMaTuyecKoM HaIlpaBiIeHUH, MPEyCMaTPUBAIOIIEM YCUIICHNE U
pacHIMpeHne MPUKIAIHOTO XapaKkTepa U3yUeHHS] MaTEMaTUKU, TPEUMYIIIECTBEHHON
OpHEHTAIIMY Ha aITOPUTMHYECKUI CTHIIb IO3HABATEIBHON JESTEIHHOCTH.

N3yyeHue MareMaTHK Kak NpouiibHOM 00111€00pa30BaTeIbHOI0 YUEOHOTO TPEIMETA,

YUHUTHIBAIONIEH criennuky ocBauBaeMbix crygaeHTamu npodeccun CI1O, obecrieunBaercs:
BBEIOOPOM Pa3JIMYHBIX MOAXOI0B K BBEJICHHUIO OCHOBHBIX MTOHSATHH;
dbopMHpOBaHUEM CHCTEMbI YYEOHBIX 3alaHuii, oOecneunBaromux 3h(eKTuBHOE
OCYIIIECTBJICHUE BHIOPAHHBIX 11E€JIEBBIX YCTAHOBOK;
oOoraimeHreM CIIeKTpa CTHJIeH ydeOHOH MEsITCIIBHOCTH 3a CYET COTJIAaCOBAHUS 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 eI TETLHOCTH;

YMEHMI: pa3anydre B ypoBHE TPEOOBAHUH K CI0KHOCTU IPUMEHSAEMBIX aJITOPUTMOB;

MPAKTHYECKOTO UCIIOJIb30BAHUS MPUOOPETCHHBIX 3HAHUHN U YMEHHI: UHINBUAYATBHOTO
y4eOHOr0 OIbITa B IOCTPOEHUU MaTEMaTHUECKUX MO/IENIEH, BBIITOJIHEHUN UCCIIE10BATEIbCKUX
IIPOEKTOB.

Taxum oOpa3om, peanuzainus coepKaHus yueOHOro MpeIMeTa OpUECHTHPYET Ha
MIPUOPUTETHYIO POJIb MPOLECCYATbHBIX XaPAKTEPUCTUK YUEOHOM pabOThI, 3aBUCAIIUX OT
npodwtst mpodeccrnoHanbHOro 00pazoBanusn08.01.27 «Mactep 0611ecCTBEHHBIX PadoT,
MOJTYUYEHHUSI OTIbITA UCTIOJNb30BAHUSI MATEMATUKHU B COJEPKATEIbHBIX U MPO(HECCHOHAIBHO
3HAYMMBIX CUTYaIIUSIX MO CPABHEHUIO C (POPMaIbHO-YPOBHEBBIMU PE3YIbTATUBHBIMU
XapaKTEepUCTUKAMU O0yUCHHUSI.

Conepxkanue y4yeOHOro TmpenMeTa pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMHU

COJICp>KATEIIbHBIMU JINHUSIMUA O0YyUECHUSI MaTeMaTHKE:

anreOpanyeckas JUHUS, BKIIOYAIONIAs CHCTEMATU3aIUI0 CBEACHHH 0 Y CIiaX; U3y4eHUue
HOBBIX M 000OIIEHHE paHEee H3YYCHHBIX omnepanuil (BO3BEJEHHWE B CTENECHb, M3BJICUCHHE
KOpHS, JIorapu()MUpPOBAHUE, CUHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC U OOpaTHBIE K HUM),
W3y4EHUE HOBBIX BHJOB UHCIOBBIX BBIp@XEHUHM U (OpPMYJ; COBEPIICHCTBOBaHUE
MPAKTUYECKUX HABBIKOB U BHIYUCIUTEIBHON KYJIBTYPhI, PACIIUPEHUE U COBEPIIICHCTBOBAHUE
anredpandecKkoro amrmapara, cOpMUPOBAHHOTO B OCHOBHOM IIKOJE, U €ro MPUMEHEHHE K
pPELIEHNIO MAaTEMATUYECKUX U MIPUKIIAIHBIX 33]1a4;

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

3HAKOMCTBO C OCHOBHBIMH UJIESMH U METOJaMHU MAaTEMaTUYECKOTO aHallu3a B 00beMe,
MO3BOJISIIOIIEM ~ HCCIE0BAaTh  dJJIEMEHTapHble  (DYHKIMM W pemarh  IOpocTeiIme
reoMeTpuyeckue, GU3NIECKue U APyrue NpuKIaaHbie 3a1a4u;

JUHUST yYpaBHEHUM M HEPABEHCTB, OCHOBAaHHAas HAa TOCTPOCHUM M HCCIEIOBaHUU
MaTeMaTUYeCKNX MOJENIel, TepeceKaromascs ¢ alredOpandyeckoi ©  TEOPETHUKO-
(GYyHKIMOHATBLHOW JUHUSMUA W BKIIOYAIONIAs Pa3BUTHE U COBEPIICHCTBOBAHHE TEXHUKH

anredpandyeckux MpeoOpa3oBaHM [JIsl pELIEHUsT ypaBHEHWI, HEPABEHCTB M CHUCTEM;



dbopMupoBaHUE CITOCOOHOCTU CTPOUTH MCCIEAOBATH MPOCTEHINEe MaTeEMaTHYECKHE MOJENIN
IIPY PELICHUH NPUKIIAIHBIX 3a1a4, 331a4 U3 CMEXHBIX U CIEIUAIbHBIX JUCLIMILINH;
reOMETpUYECKass  JIMHWs,  BKJIIOYAOIIas  HAarJBIAHBIE — NIPEACTABICHHS O
MPOCTPAHCTBEHHBIX (UTypax W H3yuYeHHE HX CBOICTB, (opmMHpoBaHHE U pa3BUTHE
IPOCTPAHCTBEHHOIO BOOOpa)K€HMs, Pa3BUTHE CIOCOOOB T'€OMETPUUECKUX H3MEPEHMH,
KOOPAMHATHOI'O U BEKTOPHOT'O METOIOB JIJIS PELICHUS MATEMAaTUYECKUX Y PUKIAAHBIX 3a1a4;
CTOXaCTUYECKas JIMHUS, OCHOBAaHHAs Ha pa3BUTHMM KOMOWHATOPHBIX YMEHHUII,
IIPEICTABICHUN O BEPOATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX OKPYKAKOLIEr0 MUPA.

B miianax nporpammel yueOHBIN MaTepuai IpeACcTaBieH B popMe YepeyIomerocs
pa3BEPTHIBAHUS OCHOBHBIX COJIEPKATEIbHBIX JIMHUN (a1re0OpandecKkoi, TeOpeTUKO-
(GYHKIIMOHATIBFHOW, YpPaBHEHUI U HEPABEHCTB, FTEOMETPHUUECKOM, CTOXaCTUYECKOM ), UTO
MO3BOJISIET THOKO MCIOJIB30BATh UX PACIIONIOXKEHUE U B3AUMOCBS3b, COCTaBJIATh pa00OUHii
KaJICHJApHBIN IJ1aH, M0-pa3HOMY yepeaysl yueOHble TeMbl (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 oOuieoOpa3oBaTeapbHOro yueOHOro npeaMera «MaremaTHuKa»3aBepIiaeTcs

MO/IBEICHUEM HUTOTOB B (JOpME 3K3aMEHa B paMKax MPOMEKYTOUYHOM aTTeCTalluu CTYIAEHTOB
B niporiecce ocBoeHust ocHoBHOM OITOII CIIO ¢ momyyeHueM cpeiHero oomero oopazoBaHus

(TITIKPC).

3. MECTO YYEBHOI'O IIPEIJMETA B YYEBHOM IIJIAHE

VYuebnsiii npenMer «MaremaTtukay SBISETCS y4E€OHBIM MPEAMETOM OO0S3aTEIbHON
npeaMeTHo obOnactu  «Martematuka u  uHbopmarukay DOI'OC cpemnero o6mIero
o0pa3oBaHus.

B npodeccuonanbHbIx ~ 00pa3oBaTENbHBIX  OpPraHU3alUSX,  PEATM3YIOIINX
00pa3oBaTeIbHYIO MPOrpaMMy CpeHero o01iero oopasoanus B npeaenax ocsoenus OITOIT
CIIO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHus, yu4eOHbIN MpeaMeT «MaTreMaTukay n3yqaercs
B 001eoopaszoBarenbHoM 1ukie yueoHoro mana OIIOIT CTIO na 6a3e 0CHOBHOTO OOIIETO
o0Opa3oBaHus ¢ MojiydeHueM cpeganero oomiero oopazosanus (IITTKPC).

B yuebnpix mmanax [IIIKPC ydeOubiii mpenMer «MaTemaThka» BXOIUT B COCTaB
001X 0011e00pa3oBaTENbHBIX YUYEOHBIX AMCHUILUIMH, (OPMUPYEMBIX W3 00S3aTeNbHbBIX
npeaMeTHbix obnacteit ®I'OC cpegnero oOmiero oOpaszoBaHus, crennanbHocTedt CIIO

COOTBETCTBYIOIIETO Mo uiis mpodeccHoHamTsHOTO 00pa30BaHMUS.



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 SIBJIEHUIN U MPOLIECCOB, UAEAX U METOJAX MATEMATHKU;

NOHUMAHUE 3HAYMMOCTH MAaTE€MAaTHKU Il HAyYHO-TEXHHYECKOro Iporpecca,
c(hOpPMUPOBAHHOCTH OTHOIIEHUSI K MaTeMaTHKE KaK K 4acTU OOIIEYEeTIOBEYECKON KYIbTYpPhI
Yepe3 3HAKOMCTBO C HCTOPUEN pa3BUTHS MATEMATHKHU, SBOJIOLIMEN MAaTEMAaTUYECKUX UECH;

pa3BUTHE  JIOTHYECKOTO  MBILUICHHUS, IPOCTPAHCTBEHHOIO  BOOOpa)keHUs,
AITOPUTMHYECKON KYJIBTYpPbl, KPUTHYHOCTH MBIILJICHUS HA YpPOBHE, HEOOXOIUMOM IS
Oyaymeil npodecCHOHAaTbHOW JIE€ATENbHOCTH, JJI INPOJOJDKEHHs o0Opa3oBaHUs U
caM0o0Opa30BaHMS;

OBJIaJICHNE MATEMaTUYECKUMH 3HAHUSMU W YMEHHUSIMHU, HEOOXOJIMMBIMU B
MTOBCETHEBHOM JKM3HM, MJJII OCBOCHHMSI CMEXKHBIX ECTECTBEHHOHAYYHBIX JUCLHMIUIUH H
JUCHUIUIMH TMPO(PECCUOHANBHOIO LHUKIA, I MOIy4eHuss oOpa3oBaHMs B 00JACTIX, HE
TpeOyIOMMX YriIyOJIEHHON MaTeMaTH4eCKON MOITOTOBKY;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCJIE caM00Opa30BaHMIO, Ha
NPOTSKEHUM BCEW JKHM3HM; CO3HATEIbHOE OTHOUIEHHE K HEMpPEepbhIBHOMY OOpa30oBaHHUIO Kak
YCJIOBUIO YCIEIIHOMW MPpodheCcCHOHATBHOM U O0IIIECTBEHHOM AESTEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPYECKOM W OTBETCTBEHHOM
NEeSATENBHOCTH;

TOTOBHOCTh K KOJJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTenbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-HCCIIeOBATEIbCKON, MPOEKTHOW U
IPYTUX BUJIAX AESTEIbHOCTH;

OTHOUIEHHE K MpOo(ecCHOHATBHON MESITEIbHOCTH KaK BO3MOYKHOCTHM Yy4YacTHUs B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPOOIIEM;

MemanpeomMemHuplx:
YMEHHE CAMOCTOSITEIbHO OMPEAECHATh UEIU ACSATEIbHOCTH M COCTAaBJSATH IJIAHBI

NESATEIBbHOCTH;, CaMOCTOSATEIBbHO OCYUIECTBISATh, KOHTPOJUPOBaTh W KOPPEKTUPOBATh
NEeSATENBHOCTD; HCIIONb30BAaTh BCE BO3MOYKHBIE PECYpPCHl Il AOCTHKEHHS MOCTaBIEHHBIX

ueneﬁ H pCajIn3alvu IJIaHOB ACATCIIbHOCTH,



BBIOMPATh YCIIEUIHBIE CTPATErNH B PA3JIMUHBIX CUTYAIUSX;

yMEHUE MPOJYKTUBHO OOIIATHCS M B3aMMOJECHCTBOBATH B MPOIIECCE COBMECTHOM
NESATETPHOCTH, YYUTHIBATh TMO3HWIMH JPYTHX YYACTHUKOB JEATEIBHOCTH, 3(P(HEKTHUBHO
paspemaTh KOH(MIUKTHI;

BJIAJICHUE HAaBBIKAMU [103HABATEIBHOM, Y4EOHO-MCCIIEOBATEIbCKON U TPOEKTHOU
NEeSATEIPHOCTH, HABBIKAMH pa3penieHuss MpoOJieM; CIIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSATENIbHOMY TIOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3a/]ad, MPUMEHEHHUIO
Pa3UYHBIX METOJIOB NTO3HAHUSA;

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHOW HMH(pOPMAIMOHHO-TIO3HABATEILHOMN
JeSTEIBLHOCTH, BKIIIOYAsi YMEHUE OPUEHTUPOBATHCSA B PA3IMUHBIX UCTOYHUKAX HH(OpMaIUH,
KPUTHUYECKU OLICHUBATh M HMHTEPIPETUPOBATh MH(OPMALIMIO, MOTYyYaeMYyH0 W3 Pa3IUYHbIX
HMCTOYHUKOB,;

BJIQJICHUE SI3IKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JIOTUMHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHUSI, UCII0JIb30BATh a/ICKBAaTHBIC SI3bIKOBBIE CPEJICTBA;

BJIQJICHUE HAaBBIKAMHM I[IO3HABATENIbHOM pediIeKcHur KaK OCO3HAHHUS COBEPIIAEMBIX
JEeUCTBUHN 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
WHTYUILIMSI, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUHN; 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 MAaTEMAaTUUECKUX MOHATUSX KaK BaKHEHIIUX
MaTeMaTUYECKUX MOJIENAX, MO3BOJISIONIUX OMHUCHIBATH U H3y4daTh PA3HbIE MPOIECCHl U
SIBJICHUS, TOHUMaHUE BO3MOXXHOCTH aKCHOMATHYECKOTO IIOCTPOCHHUS MaTeMaTHYECKUX
TEOPHUL;

BJIaJICHUE METOJIaMH JI0KA3aTEIbCTB U aJlTOPUTMOB PEIICHUS, YMEHHE UX MPUMEHSTD,
MPOBOAUTH JOKa3aTeIbHbIE PACCYKJICHUS B X0JI€ PEIICHUs 3a]1ay;

BJIAACHUC CTAHAAPTHBIMH IIPHUCMAMH PCIHICHUA PAllMOHAJIIBHBIX W HPPAOMWMOHAJIbHBIX,



IIOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;

VICIIOJIB30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHCJIE JUIS ITOMCKA IIyTH
pELICHNs ¥ WILTIOCTPALIUHU PEIICHUS YPABHEHUN U HEPABEHCTB;

c(OPMUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX TIOHATUSAX MAaTEMAaTUYECKOTO
aHaJlu3a U UX CBOWCTBAx, BJIAJICHUE YMEHHEM XapaKTEpHU30BaTh IOBEACHHE (YHKLUH,
HCIIOJIb30BaHNUE MTOJYYCHHBIX 3HAHUM IS OTIMCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

BJIaJICHUE OCHOBHBIMH IOHATHUSMU O IUIOCKUX M IIPOCTPAHCTBEHHBIX FEOMETPUYECKHUX
¢urypax, HuX OCHOBHBIX CBOWCTBaX; C(MOPMHUPOBAHHOCTb YMEHHUS paclO3HaBaTh
reoMeTpuueckue (QUrypbl Ha YepTekax, MOJEISIX M B pPEaJbHOM MHUPE; MPUMEHEHHE
M3YyYEHHBIX CBOMCTB T€OMETpUYECKUX GUTYpP U POPMYJI ISl PELLICHUSI TEOMETPUUECKUX 3a1a4
Y 32/1a4 C MMPAKTUYECKUM COJICPKAHHUEM;

c(OPMHPOBAHHOCTh MPEJCTABIECHUNA O TMpoleccax U SBICHUAX, HMEIOIIHUX
BEPOSATHOCTHBIN XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIIBHOM MHUpPE, OCHOBHBIX
MOHATHUSAX DJEMEHTAPHOW TEOPUM BEPOSTHOCTEW; YMEHHM HAXOOUTh W OLICHUBATh
BEPOATHOCTH HACTYIUICHUS] COOBITHM B MPOCTEUIINX MPAKTUUYECKUX CUTYalUsIX U OCHOBHbIE
XapaKTEPUCTHUKHU CITyYalHbIX BEJINYVH;

BJIAJICHUE HAaBBIKAMHU HCIIOJb30BaHUsS TOTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM MpH
pELIECHNH 3a/aY;

U I0NOJIHUTEIbHO 0TPAKATH!

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

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

3) copmMHpOBaHHOCT, YMEHUN MOJEIUPOBATH pEAIbHbIE CUTYallUH, HCCIENI0BaTh
ITOCTPOECHHBIE MOJIENIV, MHTEPIIPETUPOBATH MMOJYYEHHBIN pPE3yJIbTAaT;

4) chopMHpPOBAaHHOCTh NPEACTABICHUNH 00 OCHOBHBIX MOHATHIX MaTEMaTHUYECKOIO
aHaJlu3a M WX CBOWCTBAx, BJIAJICHUE YMEHHEM XapaKTepHU30BaTh MOBeACHHE (DYHKLUH,
WCIIOJIb30BaHNUE MTOTYYECHHBIX 3HAHUM JJIs OTIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

5) BJIAICHUC YMCHUSMHU COCTABJICHUA BCPOATHOCTHBIX MOI[GJ'IGI;'I IO YCJIOBUIO 3a/1a9U U
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BBIUHCIICHUS] BEPOSITHOCTH HACTYIUICHUSI COOBITUH, B TOM YHMCIE C MPUMEHEHUEM (PopMys
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPHUHM BEPOSTHOCTEH; MCCIIEJOBAHMS CIy4YalHBIX

BEJINYMH I10 UX PACIPEACIICHUIO.

5. COAEP KAHUE YYEBHOI'O IIPEJIMETA

HaumeHnoBanue Coaepxxanue yuyeOHOro marepuasa u GopmMbl OpraHu3anuu
pas3/ieJioB M TeM JAesITeIbHOCTH 00YYaI0IIUXCs

Pa3gen 1. Beenenue. PazBuTne noHATHSA 0 YHCJIE

MareMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITHOHHBIX

Tema 1. TEXHOJIOTHSIX U MTPAKTUYECKOU AesTenbHOCTH. Llenn u 3amaun n3ydeHus

Beenenue. JleiictBuTesibHbIE | MaTEMATUKU NpU ocBoeHUU crnennainbHocted CI1O. enslie u

uncia. [pubdamxénnpie pauMoHalbHBIE YnciIa. [[elicTBUTENbHBIE Ynciia. BrinosHnenue

BHIIMCJICHMSL. apuMeTHUECKUX NEHCTBUHN HAJ YMCIIaMH, COYETast YCTHBIC M MMCHMEHHEBIC
TIPUEMBI.

IIpakTnueckas padora Ne 1.

IIpakTuyeckas padora Ne 2.

Brimonnenue apudMeTnaeckux IeHCTBUI HaJl YMCIIaMU, COUeTast yCTHBIE U
IIICbMEHHBIEC TPUEMBI.

KommekcHble uncna u aeiictBus Hax HUMA. Haxoxxaenne npuoamkEHHBIX
Tema 2. 3Ha4eHUH BeJM4YMH. BepHble 1 3Hauamue nudpsl B IpUOIMHKEHHBIX
KoMmjiekcHbIE Uncaa BBIUUCJICHUIX.

IIpakTHyeckas padora Ne 3.

IIpakTuyeckas padora Ne 4.

KomruiekcHbie uncna u [eicTBus Haa HUMU. Haxoxxaenue npuOimxEHHbIX
3HAYEHUI BEJIUYUH.

Paznes 2. OcCHOBbI TPMTOHOMETPHH

OcHoBHble noHATUA. PagnanHas Mepa yria. BpamatenbsHoe 1BUXKEHHE.

Tema 3. Cunyc, KOCUHYC, TAHT€HC M KOTaHIeHC Yucia. PopmynnpoBaHue
Tpuronomerpudeckue OTIpe/IeNICHII TPUTOHOMETPUIECKUX (DYHKIIMHI JIJIs YTIIOB TIOBOPOTA U OCTPBIX
¢ysknuu a1000ro yriaa YIJI0B MPSIMOYTOJILHOTO TPEYTOJIbHUKA M O0BSICHEHHE UX B3aMMOCBSI3U

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKJIECTB /ISl BEIYMCICHUS
Tema 4. 3HAYEHUN TPUTOHOMETPUYECKUX (QYHKIUI 1O ogHOW M3 Hux. M3yueHue
®opMyJibl TPMTOHOMETPUH. | OCHOBHBIX (OPMYJI TPUTOHOMETPUHU: (OPMYJBI CIOXKEHMS, YIBOCHUS,
MpeodpasoBanue peoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (DYHKIUN B MPOU3BEICHHE
TPUTOHOMETPHHECKHUX U TIPOU3BEACHHUS B CyMMY M INPUMEHEHHME INPU BBIYUCICHUM 3HAYCHMUS
BBIPAKCHUH

TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLIEHUS €r0.
O3HaKOMJIEHHME CO CBONMCTBAMU CUMMETPUU TOUYEK HA €IUHUYHON
OKPYKHOCTH M IPUMEHEHHE UX JIJIsl BBIBOJA POPMYJ IPUBEICHUS

IIpakTnyeckas padora Ne 5
OcHOBHEBIE TPUTOHOMETPHUYCCKUEC TOKIACCTBA

IIpakTnueckas padora Ne 6
@OopMyIIbI CIOKEHHUS, YABOCHHUS U NOJIOBUHHOIO yria

IIpakTHyeckast padora Ne 7
TpuroHomeTpruyeckue BbIpaKEHHUS.

IIpakTnyeckas padora Ne 8
[Ipeo6pa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI

Oyukuuu. OOMacTh ONpeneNeHus W MHOXKECTBO 3HadeHuil. ['paduk

11




Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

Tema S.
DyHKIUH, UX CBOWCTBA U
rpapukun

¢byakuu. CBoiicTBa (yHKIMI: MOHOTOHHOCTH, YETHOCTh U HEYETHOCTD,
MEPUOIMYHOCTD, OTPAHUYCHHOCTD. [I[pOMEXYTKH BO3pacTaHus 1 yObIBaHUS,
HauOoJpllee ¥ HaMMEHBIEE 3HAYEHUS, TOUYKH IKCTpeMyMa (JIOKAIBHOTO
MakcuMyMmMa U MUHUMyMa). [IpuMepbl (QyHKIIMOHATBHBIX 3aBUCHMOCTEH B
peanbHBIX  mpomeccax u  sBieHusx.IIpeoOpasoBanusi  rpaduKoB:
napajuieNIbHbIA TIEPEHOC, CUMMETPHSI, OTHOCUTEIBHO OCEH KOOpAWHAT U
CUMMETpPHUsI OTHOCHTEIBHO Hayasia KOOPAWHAT, CHMMETPHUS OTHOCHUTEIIEHO
npsMoil 'y = X, pacTsbKeHHWe W CXKaThe  BIOJb  OCei
koopauHat. Tpuronomerpuyeckre (GYHKIMHA, HX CBOWCTBA M TpaduKH,
MEPUOUIHOCTH,0CHOBHOH 1epuoi. B3aumuo ooparubie pyHkimu. O0acth
ompeeaeHuss U 00JacTh 3Ha4eHU oOpaTHOW (yHKIMH. I'paduk oOpaTHOI
¢ynkuuu.Haxoxxaenne GyHKIuu, 00paTHOM JaHHOM.

IIpakTuyeckas padora Ne 9,
IIpakTuyeckas padora Ne 10
OCHOBHBIC CBOMCTBA () YHKIIHH

IIpakTuyeckas padora Ne 11.
IIpakTuyeckasi pa6ora Ne 12
IlocTtpoenue rpa£HKOB TPUTOHOMETPHUUECKUX (DYHKIMH.

IIpakTnyeckas padora Ne 13.
IIpakTuyeckas padora Ne 14
Brinosinenue npeodpa3oBanus rpa@uKoB

Tema 6.
Tpuronomerpuyeckue
(byHKIIUM YHUCIT0BOTO
aprymeHTa

Tpuronomerpruyeckue GyHKIIMHU YUCIOBOTO apryMeHTa, 3HaKU, 3HAUECHUS
(GyHKINH HEKOTOPBIX YTII0B. M300paxenne 1eHCTBUTEIbHBIX YHCET
TOYKAMH €JUHUYHON OKPYKHOCTH.DOpMYJIbl IPUBEACHUSA. APKCUHYC,
ApPKKOCHHYC, QpKTaHI'€HC, DKKOTAHT€HC YUCIIA.

IIpakTuyeckas padora Nel5.
IIpakTuyeckas padora Ne 16

IIpakTnueckas padora Ne 17.
Tpuronomerpuyueckre GYHKIMH YHCIOBOTO apTyMEHTA.

IIpakTuyeckas padora Ne 18

IIpakTnyeckas padora Ne 19.
IIpakTuyeckas padora Ne2(

@DopMyIibl TPUBEICHHUS

Tema 7.
Tpuronomerpuyeckue
YPaBHeHUsI, HEPABEHCTBA H
CHCTEeMBbI YPaBHEHUIl

Pemenne no ¢opmynaM UM TPUTOHOMETPHUYECKOMY KPYry HpPOCTEHIINX
TPUTOHOMETPHUUECKUX ypaBHeHUU.[IpuMeHeHre 001X METO/I0B peLIeHUs
ypaBHEHMH (IIpUBEJCHHUE K JIUHEHHOMY, KBaIpaTHOMY, METO/1 Pa3IOKEHUS
Ha MHOXXMTEJIN,3aMEHbI IEPEMEHHON) MPH PELLIEHUH TPUTOHOMETPUUYECKUX
YPaBHEHUI. YMEHHE OTMeYaTb Ha Kpyre pelieHus IpOCTEHIINX
TPUTOHOMETPUUECKUX HEpPaBEHCTB. PelleHne HEpaBEeHCTB U CHCTEM
HEPaBEHCTB C IPUMEHEHHUEM Pa3IMUHBIX CIIOCOOOB.

IIpakTnueckas padora Ne 21.
Pemenne TpUroHOMETpUYECKUX YpaBHEHUI

IIpakTnyeckas padora Ne 22
Pemenne TPUTOHOMCTPHYCCKNUX HEPABCHCTB

IIpakTnueckas padora Ne 23
IIpakTnueckas padora Ne 24

Pemrenne cucreM TPUrOHOMETPUYECKUX YPABHEHNH M HEPABEHCTB

Pa

3aed 3. [IpsiMble U IOCKOCTH B IPOCTPAHCTBE

Tema 8.
AKCHOMBI CTepeoMeTPHH

Bzaumuoe PacCIoJIOKCHHUE OBYX MPSAMBIX B IPOCTPAHCTBC. HpI/I3HaKI/I
B3aMMHOT'O PacCIIOJIOXCHUSA NPSAMBIX. Bzanmuoe PAaCIIOJIOKECHUEC prlMOfI u
IUIOCKOCTH. AKCHOMBI CTCPCOMCTPHUU

Tema 9.
HapaﬂHeHbHOCTL l'lpﬂM])IX )5

[TapannenpHOCTh MNpsAIMOM M IUIOCKOCTH. B3auMmHOe pacnonoxeHue
IIJIOCKOCTEN B npocTpaHcTse. [lapamtensHocTs mitockocten. [lapannensHoe

npoeKTHpoBaHue. M300paxxeHue npocTpaHCTBEHHBIX QUTYP.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

IUIOCKOCTE B MPOCTPAHCTBE

IIpakTnueckas padora Ne25.
IIpakTnyeckas padora Ne 26

HapaJ'IJ'IeJ'IBHOCTB MMPSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC

Tema 10.
IlepneHAUKYJISAPHOCTD
NPSIMbIX U IJIOCKOCTEH B
NPOCTPAHCTBE

[IepneHuKyIsApHOCTD NpsAMBIX. [IepreHIUKYIAPHOCTD NPAMOU U
IJI0CKOCTH. TeopeMsl 0 NpsAMBIX, IEPIEHIUKYJIIPHBIX INIOCKOCTH.
IIepnenukynsap u HakIOHHAs. Teopema 0 TpeX MeprIeHIUKYISIPaX.
IlepneHIUKYIAPHOCTD JBYX IUNIOCKOCTEN

IIpu3Haku ¥ CBOMCTBA NapaJUICIbHBIX U MEPIEHIUKYJIAPHBIX IUIOCKOCTEH.

IIpakTuyeckas padora Ne 27.
IIpakTuyeckas padora Ne 28

[lepneHIMKYISPHOCTD NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE

Pa3znen 4. KoopanHaTbl M BEKTOPBI

Tema 11.
Koopaunatsl B
NMPOCTPAaHCTBE

[IpsimoyronbHast (ekapToBa) CcHUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
dopmyna pacCTOSTHUS MEXAY ABYMsI TOYKaMHU, KOOPJAWHATBI CEPEIUHBI
otpeska. ['eomerpuueckue npeoOpa3zoBaHus IPOCTPAHCTBA: MapalIeNbHbIH
MIEPEHOC, CAMMETPHUS OTHOCUTEIBLHO IUNIOCKOCTH, TOA00HE, ABMKEHHE. YTOI
MEXIy OPSIMBIMH. YTOJI MEXIy MPSAMOM M IUIOCKOCTBIO. YTOJI MEXIy
1ockocTsiMu. [1iomma s OpToroHaabHONH IPOEKILIUH.

IIpakTuyeckas padora Ne 29,
IIpakTuyeckas padora Ne 30

Metoa KOOpAMHAT B IPOCTPAHCTBE

IIpakTuyeckas padora Ne 31.
IMpakTnyeckas padora Ne 32

['eomeTpuyeckue npeoOpa3oBaHus MPOCTPAHCTBA: APAUICIBHBIN IEPEHOC

IIpakTuyeckas padora Ne 33.
IIpakTuyeckas padora Ne 34

I'eomeTpuueckue npeodpazoBaHus IPOCTPAHCTBA: CUMMETPUS
OTHOCHTEJIBHO IIJIOCKOCTH

Tema 12.
Bekropsl B mpocTpaHCTBE

Bexropsl. Koopaunatel Bekropa. Moayibe BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOpOB. Y MHOKEHHE BEKTOpa Ha 4uciio. Pasnoxenne
BEKTOpa 10 HaMpaBJICHUsIM. YTOJI MEXKy BeKTopamu. CKasipHOe
IIPOU3BEJICHNE BEKTOPOB. YpaBHEHHUs cepbl, INIOCKOCTH U MPSIMOIA.

IIpakTnueckas padora Ne 35
IIpakTnueckas padora Ne 36

CrnoxeHue BEKTOpOB.

IIpakTnueckas padora Ne 37.
IIpakTnueckas padora Ne 38

YMHOXKEHHUE BCKTOpPA HA YHCJIO.

IIpakTnyeckas padora Ne 39
IIpakTnyeckas padora Ne 40

Paznoxenune BCKTOpaA 1O HAITPABJICHUSM.

Pasnea 5. Hauana MaTeMaTH4YeCKOr0 aHAJIN3A

Tema 13
Hpez[en ITIOCJICA0OBATCIILHOCTH.

CriocoOblI 3a/1aHKs ¥ CBOWCTBA YUCIIOBBIX MOcenoBaTeabHOCTe!. [loHsATHEe
oIpeJiesIeHus nocieaoBaTenbHoCTH. CyllecTBOBaHUE Mpeiena
MOHOTOHHOM OTpaHMYEHHOM IocenoBareabHoCcTH. CyMMHUpOBaHHE
nocjeoBaTenbHOCTeH. beckoHeUHO yOBbIBaroIIas reoMeTpruIecKas
IIpOrpeccus ¥ ee CyMma.

Tema 14
IIpousBoaHas u e€
MPUMEHEHUE

[TonsTe O MPOM3BOMHON (PYHKITMH, €€ TeOMETPHUYECKUN U (U3HUECKUI
CMBICII. YpaBHEHHE KacaTeldbHOH K rpaduky ¢ynkuuu. [IpousBonnsie
CYMMBLPa3HOCTH, TPOU3BEACHMS, 4YacTHble. IIponW3BOAHBIE OCHOBHBIX
aneMeHTapHbIX (QyHKIMH. [IprMeHeHHe NPOU3BOAHON K HCCIEI0BaHMIO
¢byHkMi W moctpoeHuto rpadukoB. Haxoxxnenume HauOousblero,
HAaMUMEHBLIEro 3HaYeHHUs M SKCTPEMaJIbHbIX 3HaUeHUH (YHKINH.

13




Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

IIpuMepsl MCHIONB30BaHUSA MPOU3BOJHOM I HAXOXKICHHWS HAWIY4IIETO
pelmleHMs B IPUKJIAIHBIX  3a7adax. Bropas npousBojgHas, ee
reoMeTpuuecKkuii u ¢usnyeckuii cmpicin. HaxokaeHue CKOpocTH st
polecca, 3alaHHoro GopMysoi U rpauKoM.

IIpakTnueckas padora Ne 41.
IpakTnyeckas padora Ne 42

[Tpou3BosHas COKHOU (PYHKIUU

IIpakTuyeckas padora Ne 43.
IIpakTuyeckas padora Ne 44
Brrunciienne npon3BoaHOM

IIpakTuyeckas padora Ne 45,
IIpakTuyeckas padora Ne 46
HaXO)KI[eHI/Ie TOYCK MAaKCMUMyMad U MUHUMYMaA

Tema 15
[TepBoOOpa3Has u HHTETpAT

Wurerpan u nepBooOpaznas. [I[puMeHeHne OnpeeieHHOr0 HHTeTpalia Jist
HaXOXJICHUS TUIOIIAM KpUBOJUHEHHOU Tpamnenun. ®opmyna HeroTona —
JleitOnuua. Ilpumepsl nprMeHeHus: UHTErpaia B GU3UKE U TEOMETPUH.

IIpakTnueckas padora Ne 47
IIpakTnueckas padora Ne 48

HaxoxaeHne nepBooOpa3HbIX pa3IMuHbIX (QYHKIIHMI

IIpakTnueckas padora Ne 49
IIpakTnueckas padora Ne 50

Brruucnenue miomanu KpPIBOJ'IHHGfIHOfI Tpalcunuu

IIpakTnueckas padora Ne 51.
IIpakTnueckas padora Ne 52
IIpakTnueckas padora Ne 53

IlepBoobOpasHas u uHTEerpal

Pa3znen 6. Kopuu, crenenu u Jjorapupmsl

Tema 16

Kopensp n — oif creneHu.
CreneHp ¢ pauroHaIbHBIM
IIOKA3aTeNIeM.

KopHu HaTypanbHOW CTENEHW U3 YHMCIIAa U UX CBOWCTBA. Bpruncienue u
CpaBHEHHE KopHell. BrimonHenue pacueroB ¢ pagukanamu. CreneHu c
pallMOHAIbHBIMU TOKA3aTENIIMHU, UX CBOWcTBAa. HaxoxkneHue 3HaueHUM
CTEIEHEN ¢ pallMOHAJIbHBIMHA ITOKA3aTCIAMU.

IIpakTnueckas padora Ne 54.
IIpakTHyeckas padora Ne 55
IIpakTnueckas padora Ne 56

[IpuMeHeHne CBOWCTB KOpPHEN

Tema 17
Crenennas QpyHKIHA.

CreneHu ¢ ,Z[CflCTBI/ITGJIBHBIMI/I nokasareissMd. CBONMCTBa CTENEHH C
JeUCTBUTENBHBIM TOKa3zaTeneM. CrTeneHHas (QYHKLIUS C HaTypalbHbIM
nmokasaresieMm, ee cBoiictBa U rpaduk.lIpeoOpa3zoBaHust BbIpaKEeHUH,
cojepkauux creneHu. CpaBHEHHE CTENEHEH.

IIpakTnueckas padora Ne 57
IIpakTnueckas padora Ne 58

[TpeoOpa3oBaHus BIpaKEHHH, COJEPKALTIX CTETICHH.

IIpakTuyeckas padora Ne 59
IIpakTuyeckas padora Ne 60

CpaBHeHuE cTENEHEN.

Tema 18
[lokazarenbHas GyHKIUSL.

[TokazarenpHas pyHKIHS (IKCIIOHEHTA), €€ CBOIMCTBA U rpaduK.

IIpakTHyeckas padora Ne 61
IIpakTHyeckast padora Ne 62

IToka3zarenbHas QyHKIMS

Tema 19

Jlorapudm uncna. OCHOBHOE JIoTapu(PMUIECcKOe TOXKIeCTBO. [lecaTnunbie u
HaTypajbHble Jorapudmsl. [IpaBuna neiictuii ¢ norapudmamu. [lepexon k
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

Jlorapudmudeckas GyHKIIUSL.

HOBOMY  OCHOBaHMIO. HaxoxkaeHwe  3HayeHHd  jorapudma 1o
IPOM3BOJLHOMY OCHOBaHHWIO. BbluMcieHue U cpaBHEHHE JIOrapu(pMOB.
JlorapugmupoBanue u MOTEHIMPOBaHUE BhIpakeHHH. Jlorapudmuyeckas
(dhyHKIIHS, ee CBOMCTBA U rpaduK.
[IpeoOpazoBanue  panMOHAIBHBIX,
Jorapu(pMUUECKUX BbIPAKECHUN

CTCIICHHBIX, IIOKa3aTCJIbHBIX u

IIpakTnueckas padora Ne63.
IIpakTnueckas padora Ne 64

[IpaBuna aeicTBuii ¢ jorapupmaMu

IIpakTnueckas padora Ne65
IIpakTnueckas padora Ne 66

Boruncnenue u cpaBHeHHE JTOTapupMOB

Paspnen 7.YpaBHeHHs U HEPaBeHCTBA.

Tema 20
OcHOBHBIE TIPUEMBI PEIICHUS
CHUCTEM YpaBHEHUI.

PaBHOCWJIBHOCTE  ypaBHEHHH,
HEPaBEHCTB, CUCTEM.

O3HakoMJIEHHE C MPOCTEHIIUMU CBEACHUSAMH O KOPHSX anreOpanyeckux
YPaBHEHUH, OHATUSAMU UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPaBHEHHM.
N3y4yeHue Teopun paBHOCHIIBHOCTH YPABHEHUH U €€ IPUMEHEHUS.
Hcnonp3oBanne CBOKCTB U TpauKoB (DYHKIIHIA JJIs1 pEIICHUS] YpaBHEHUIA.
IloBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS 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.

IIpakTnyeckas padora Ne 67
IIpakTnueckas padora Ne 68
PemieHre nppanroHanbHbIX YpPaBHEHUN U CUCTEM YpaBHEHUH

IIpakTuyeckas pa6ora Ne 69
IIpakTHyeckas padora Ne70
Pemenne HUppanvOHAJIbHBIX HEPABCHCTB Y CUCTEM HCPABCHCTB

Tema 22
HOKa3aTCJ'IBHLIe 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.

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

IIpakTnyeckas padora Ne 73
IIpakTnyeckas 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.

IIpakTnyeckas padora Ne 75
IIpakTnuyeckas padora Ne 76
Penrenue norapudMuieckux ypaBHEHUH U CHCTEM ypaBHEHUH

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

O3zHakoMIIeHHE C OOIMMH BOIIPOCAMHU PEIIEHUS] HEPABEHCTB U UCTIOIH30BAHHE
CBOHWCTB U rpaduKoB QYHKIMHA IPU pelIeHUH HEPAaBEHCTB.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

Tema 24 IIpakTnyeckas padora Ne 79

Ucnons3osanne cpoiticte  u | IIpakTHueckas padora Ne 80

rpa¢pukoB  ¢yHKIMii  npu | PelIeHne nppanuoHaNbHBIX HEPABEHCTB C MCTIOIB30BAHMEM IpaduKa GpyHKIUN
pelieHumn YpaBHEHUI u

HEpaBEHCTB

Tema 25

Merton HWHTCPBAJIOB

OCHOBHBbIE TIPHEMBI PEIICHNST HEPABEHCTB M CHCTEM HEPABEHCTB METOIOM
HWHTEPBAJIOB

IIpakTnueckas padora Ne 81
IIpakTnueckas padora Ne 82
Pemrenne HepaBEHCTB METOIOM HHTEPBAJIOB

Tema 26
ypaBHCHI/IH nu HepaBCHCTBa,
cozeprKalye MOIyIb

Pewienre ypaBHeHU U HEPABEHCTB, COEPKALLUX MOIYJIb

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

Tema 27
YpaBHEHUS U HEPABEHCTBA C
rapameTpoM

Pewienre ypaBHeHH U HEPABEHCTB € TAPAMETPOM

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

Tema 28

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

PasIn4HBIX O0JlacTel HayKu M
NPaKTUKU

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

IIpakTnueckas padora Ne 87.
IIpakTnueckas padora Ne 88
Pewienue conep:xaTtenpHbIX 3a1a4

Pa3nea 8..MHOrorpaHHMKH, IVIOIIA/IM UX IOBEPXHOCTEl N 00BEMBI

Bepuunsl, pedpa, rpanu MHOrorpanHuka. Passeptka. MHOrorpaHHbie

Tema 29 yrisl. Beinmykieie MHOrorpanHuku. Teopema Oiinepa. [Tpusma. [Ipsmas u
Muororpannuky, — IWIOWE@AM | HaKJIOHHAs npu3Ma. [IpaBunbHas npusma. [ToBepXHOCTh IPU3MBI.
TIOBEPXHOCTEH [Napannenenunen. Ky6. [lupamuna. Ilpasunsnas nupamuaa. [loBepxHocTb
MHOTOTPaHHUKOB nupamubl. Y cedeHHas nupamuja. Terpasap.

IIpakTnueckas padora Ne 89

IIpakTnueckas padora Ne 90

IIpakTnyeckas padora Ne 91

Boluncnenne noBepXHOCTH MHOTOIPaHHUKOB

Ceuenust kyOa, mpu3Mbl M THpamunabl. llpencraBieHue O MPaBHIBHBIX
Tema 30

OO0BEMBI MHOTOIPaHHHUKOB.

MHOTOIpaHHHMKaxX (TeTpasape, Ky0e, OKTayape, T0JIeKadipe U UKOCadIpe).
O6beM u ero usmepenue. Popmynsl odbema Kyba, NPSIMOYrOJIbLHOTO
napasuenenunena, npusmsl. @opmysnsl od0beMa nupamuabl. Beruucnenue
00BEMOB MHOTOI'PaHHUKOB.

IIpakTnueckas padora Ne92
Brruucnenne 00EMOB MHOTOTPAaHHHUKOB.

IIpakTnueckas padora Ne 93
IIpakTnueckas padora Ne 94

[Tnomany moBepxHOCTEH N 00BEMBI MHOTOTPAHHHUKOB.

Pa3nea 9.Tesa BpameHus, miomaan UX NOBePXHoOCTeil U 00bEMBI

Tema 31
Tena BpameHus

Hunuaap u konyc. YceueHHbIH KoHyc. OcCHOBaHME, BBICOTAa, OOKOBas
MOBEPXHOCTh,  OOpasytomas,  pa3BepTka. OceBble  CeUYEHUS U
ceueHus,apauiensHple  ocHoBaHutollap u  cdepa, wux cedenus.
KacaTenpHast II0CKOCTh K cdepe

16




Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

Tema 32

dopmyna o6béMa munuHIpa. Dopmynel 00bemMa KoHyca. Popmyna o0bema
n1apa. Berauciienue niomna M noBepXHOCTH U 00bEMOB TeJ BPALLICHMSL.

OO0BEMBI TeN BpaleHus

IIpakTnueckas padora Ne95
IIpakTnueckas padora Ne 96

Brruucnenne o0bEMOB TeN BpaleHus

Tema 33
Tlnomaas MOBEPXHOCTH Tel

®dopMyTbl IUIOIIAAN TIOBEPXHOCTEH IIIIMHpPA U KoHyca. DopmMyia
ionaau chepsl.

BpalleHus

IIpakTuyeckas padora Ne 97
IIpakTuyeckas padora Ne 98

Brraucnenue IOBCPXHOCTHU TCJI BpallICHUA

IIpakTuyeckas padora Ne 99
[ToBepxHOCTH U 00BEMBI TEJ BpalllEHUS

Pa3znea 10. KomOunaropu

Ka, 3JIEMEHTbI TCOPHUHA BCpOHTHOCTEﬁ H MaTeMaTHYeCKOil CTaTHCTHKH

Tema 34
DOneMeHTbl KOMOMHATOPHKH.

OcHOBHBIE TOHATHSI KOMOMHATOPHUKH. 3a/1a4X Ha MOJICYET YnCIIa
pa3MelIeHH i, IepecTaHOBOK, coueTaHuil. Pemenue 3a1au Ha nepebop
BapuanToB. Popmyna Ounoma Herotona. CBoiCTBa OMHOMHHAIBHBIX
koaddunuento. TpeyronpHuk [lackans.

IIpakTnyeckas padora Ne 100
Pemenue 3anay Ha nepeOop BapHaHTOB.

Tema 35
BeposiTHOCTE city4aiiHOro
COOBITHS

CoObiTHE, BEpOATHOCTH COOBITHS, KJIACCHYECKOE ONPEACTICHHIE
BEPOSATHOCTH, CIIO)KEHUE U YMHOKEHHE BeposiTHOCTeH. CTaTucTHUecKas
BEPOSTHOCTb.

IIpakTuyeckas padora Ne 101
IIpakTnueckas padora Ne 102
Crarucruyeckasi BEpOSTHOCTb.

Tema 36

[Ipencrasnenne JaHHBIX.
3agaun MaTeMaTHYECKOHU
CTATUCTHKH.

[IpencraBnenne qaHHBIX (TaOIHIIBI, TUATPAMMBI, TPAQHKH), TEHEpATbHAS
COBOKYIIHOCTb, BBIOOpKa, cpeHee apudmernueckoe, Mmenuana. [lonsrue o
3a/la4ax MaTeMaTUYECKOM CTaTUCTUKU. Perienne npakTHueckux 3aaay ¢
IIPUMEHEHUEM BEPOATHOCTHBIX METO/IOB

IIpakTnyeckas padora Ne 103
IIpakTnyeckas padora Ne 104

Pemenne IMPAKTUYCCKUX 3aa4 C IPUMCHCHUEM BCPOIATHOCTHBIX MCTOJOB
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6. TEMATHYECKOE INTAHUPOBAHMUE 11O YYEBHOMY HPE/METY

Ne IIpakTHyec
u/n HaumeHoBaHue pa3aesioB 1 TeM Bcero | JIekuus KHE PABOTHI
Pasznen 1. BBeaenue. Pa3Burie moHATHA 0 YHCTIE 11 7 4
1. | BBeneHnue. JleficTBUTEIIbHBIC qycia. [TpubmmxEHHbBIC 5 3 2
BBIYUCIICHUS
2. | KommuiekcHble uncia 6 4 2
Pa3nen 2. OCHOBBI TPUTOHOMETPHUH 33 27 16
3. | Tpuronomerpuyeckue GyHKIMH JIFOOOTO yriia 1 3 1
4. | ®opmynsl TpuroHomerpuu. [IpeodpazoBanue 8 7 2
TPUTOHOMETPHYECKHUX BBIPAKECHUN
5. | ®yHKuuu, UX CBOMCTBA U rpaduku 8 5 6
6. | Tpuronomerpuieckue GyHKIIMH YUCIOBOTO apryMEeHTa 9 6 3
7. | TpuronomeTpuyeckue ypaBHEHHs, HEPAaBEHCTBA U 7 6 4
CHCTEMBbl YpaBHEHUI
Pa3nen 3. [Ipsimble U NJIOCKOCTH B MPOCTPAHCTBE 17 15 2
8. | AKCHOMBI CTEpEOMETPUH 3 3
9. | IMapamienbHOCTh NPAMBIX U IJIOCKOCTEH B IPOCTPAHCTRE. 8 7 1
10. | IleprieHAMKYISAPHOCTH MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE. 6 S) 1
Pa3nen 4. KoopauHaTtbl 1 BEKTOPBI. 19 10 9
11. | KoopauHaThl B TPOCTPAHCTBE 10 5 4
12. | BeKkTophl B IPOCTPaHCTBE 9 5 5
Paszaea 5. Hauaina mareMaru4yeckoro aHajamsa 22 18 4
13. | Tlpegen mocne0BaTEIHLHOCTH 2 3 0
14. | IIpon3BoaHas U € NPUMEHCHHE 10 6 2
15. | [lepBooOpa3Hasi u MHTETpa 10 7 2
Pa3nen 6. Kopau, creneHu u jgorapugmsl 18 9 9
16. | Kopenb n — oii ctenenn. CTeneHb ¢ pallMOHAIBHBIM [TOKa3aTeIeM 3 2 1
17. | Crenennas ¢pyHKuus 5 2 2
18. | Iloka3zatenbHast QyHKIHS 5 3 2
19. | Jlorapudmuueckast pyHKIHS 5 2 3
Pa3nes 7. YpaBHeHHsI H HEPaBEHCTBA 30 26 14
20. | OcHoBHBIE ~ TIPHEMBI  pEIIEHWs  CHUCTEM  YpaBHCHHIA. 1 3 1
PaBHOCHIIBHOCTD YypaBHEHUN
21. | UppanuoHanbHble ypaBHEHUS U HEPaBEHCTBA 4 3 2
22. | Iloka3aTenpHble YPaBHEHUS] M HEPABEHCTBA 4 3 3
23. | Jlorapudpmuueckue ypaBHEHHUs] U HEPABEHCTBA 4 5 2
24. | Ucnonp3oBaHne CBOMCTB M TpadUKoOB (QYHKIIUH MPH PELICHUU 3 4 2
ypaBHEHM U HEPABEHCTB
25. | MeTo uHTEpBAJIOB 4 5 1
26. | YpaBHEHUs M HEPABEHCTBA, COJIEpIKAIIIEe MOYJIb 3 3 1
27. | YpaBHEHUS ¥ HEPABEHCTBA C TAPAMETPOM 3 3 1
28. | [IpumeHeHre MaTeMaTHYEeCKUX  METOJOB JUIi  PELICHHUs
coJlepKaTeNIbHBIX 3aJlad M3 Pa3IMYHBIX 00JlacTed HAyKu | 4 2 1
MIPAKTUKU.
Pa3nes 8.MHOrorpaHHUKH, IJIOIIAIM UX MOBEPXHOCTEH H 00bEMBI 7 5 2
29. | MHOrOrpaHHHUKH, IUIOIIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB 3 3 1
30. | O0BEMBI MHOTOTPAaHHUKOB 4 2 1
Pasnes 9.Tena Bpamenusi, IVIOIIAAN HX NOBEPXHOCTEH U 00BEMBI 7 5 2
31. | Tena BpameHus 1 1
32. | OOBEMEBI Ten BpaleHUs 3 2 1

18



Ne IIpakTnyec

w/n HaumenoBanme pa3zaesioB u TeM Bcero | Jlexknus KHe paGoThI

33. | IImoutaie MOBEPXHOCTH TEJ BPALLICHHS 3 2 1

Pazgen 10. KomOuHaTopuka, 3j1eMeHTbI TEOPHH BEPOSAATHOCTEN M 8 6 2

MATeMATHY€CKO#i CTATUCTHKHU

34. | DnemeHThl KOMOMHATOPUKH 2 2

35. | BepoaTHOCTB c1ydyaliHOTO COOBITHS 1 2

36. | [IpencraBnenne qaHHBIX. 3a/1a9l MATEMATHIECKOM CTATUCTHKH 5 2 2
Hroro: | 172 128 44

[Ipn peanmuzanum cojepkaHusg 00IIeo0pa3oBaTEILHOTO y4eOHOro MpeaMera
«Maremartukay B nipejienax ocBoeHus OIIOIT CI1O na 6a3e ocHOBHOTO 00111er0 00pa3oBaHuUs

Cc mosrydeHueM cpeaHero obmero oopazopanwus (IITIKPC):

Bun yueOHoii padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrPaMMBbI 172
Oobs13aTesIbHAs ayAUTOPHAs y4eOHas HATPY3Ka (Bcero) 172
B TOM YHUCJIC:
JICKITUU 85
MPAKTUYECKHE 3aHATUS 87
CEMHUHAPCKHE 3aHATHS Y4eOHBIM ITAHOM
HE MPEAYCMOTPEHO
Koncynomayuu 2
IK3amen 6

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

7.1. Onucanue mamepuanpoHO-mexHUUeCcKoll 6azvl, HEOOXOOUMOU 0J1 OCYULECHBTICHUS
oopazoeamenvHno20 npouecca

OCHAIIEHHOCTH CHEINAJILHBIX
NMOMeIlleHU I ¥ MoOMelleHu ! I
CaMOCTOSITEIbHOM PadoThI

Ne i/ HaumeHoBaHMe crielUaIbHBIX IOMELEHUH H
B NMOMEIIeHUH JJIs1 CAMOCTOATE/ILHOM padoThI

Kabuner unpopmaruku; 1. locka yuebHas
ayJAMTOPUS JIJISl TPYTIIOBBIX ¥ MHAMBHIYAIBHBIX | 2. Pabodee MecTo mpemomaBatesns
KOHCYJIbTaIlMi, TEKYILEro KOHTPOJIS U 3.Kommekt yue6HOI Mebenu Ha 30 vern.
1. MIPOMEKYTOUYHON aTTECTALUU. 4. Harnanuele nocoous
414056, 5. IInakaTel TEMATHYECKHE

AcTtpaxaHckas 00yacTh, . ACTpaxaHb,
yi. Habepexxnas 1 Mas, 117, nomemenue Ne 32

KaOuneT 1151 caMmocToATenbHOU paboThI 1. KommekT yueOHoit meGenu Ha 30 ver.
5 414056,

' ActpaxaHckas 001acTh, T. ACTpaxaHb,

yi. HaGepexxnast 1 Mast, 117, momemienne Ne 32
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7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHAA yueOHan rumepamypa:

1. Mopakosuu A. I'. AnreOpa u Hadana maTematudeckoro ananusa. 10 kmacc. B 2 4. Y. 1. YueOHuk as
00111e00pa30BaTeNbHBIX YUpexKaAeHUN (pouabHbII ypoBeHb). - M.: MHemo3una, 2011.

2. Mopakosuu A. I'. AnreOpa u Havana MmaTeMatuyeckoro ananusa. 10 kimacc. B 2 4. Y. 2. 3amauynuk mis
0011e00pa3oBaTeNbHBIX YUpexkKAeHUN (IPOPUITBHEIN YpOBeHB). - M.: Muemo3uHna, 2011.

3. Mopakosuu A. I'. Anrebpa u Hayasia MaTeMaTudeckoro ananusa. 11 kiacc. B 2 4. Y. 1. YueOnuk s
o01ieo0pa3oBaTenbHBIX yupexaeHud - M.: Maemosuna, 2011.

4, Mopnkou4d A. I'. Anrebpa u Hayayma MaTeMatruyeckoro ananuza. 11 kiacc. B 2 4. Y. 2. 3amauynuk mis
0011e00pa3oBaTeIbHBIX YUpexaeHul . - M.: Maemosuna, 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. Adanaceesa T. JI., Tanwmmna JI. A. Anre6pa u Hagana ananu3a. 11 Kiracc: moypovHbIe IJIaHbI 110
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. AdanaceeBa T. JI., Tanmmnuna JI. A. Anrebpa n Hayana aHanu3a. 11 kimacc: moypodyHbie
ianel o yuebuuky A. H. Konmoroposa u np. — Bonrorpan: Yuutens, 2008.

8. T'eomerpus. [Toypounsie miansl o yueoHuky 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) I71eKMPOHHO-OUOIUOMEYHbIE CUCEMDbL:

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

Pe3yabTarnl 00yyeHus

@®opMbI H METO/IbI KOHTPOJISA U

MBIIIICHUS,
POCTPAHCTBEHHOTO
BOOOpakeHus,
AJITOPUTMHUYECKOU
KYJIBTYPbl, KPUTUYHOCTH
MBIIIICHHS HA YPOBHE,
HEOOXOTUMOM JUIS
Oynymueit
npodhecCHOHANBHOM
JCSITEBbHOCTH, JIJIS

KOHKPETHOM 33/1a4¥ C IIOMOIIBIO
KOHKPETHOI'O IPOTPaMMHOTI0
CpeacTBa
YMETH:ananu3upoBaTh U
COIIOCTABJIATH PA3JIMYHbIE
MCTOYHUKU MH(pOpMaLUu

TECTUPOBAHUE,
ITP Ne 28 - 30,

§ OLIEHKH
- IIpoBepsiembie yMeHHS U
(uanoCTHBIC, § = 3HAHMS €3yJIbTATOB 00Y4YeHMUsI
npeaMeTrHble, Z pesy = Y
MeTAIPEAMETHEIE) S Tekymunit [IpomexxyrouHnas
KOHTPOJIb aTTeCTalus
Juunocmmuule
c(OpMUPOBAHHOCTh JI1 | 3HATb:uctoputo pa3BUTHS U YerHbI onpoc,
MIPEACTABICHUI O JIOCTH>KEHHS] OT€UECTBEHHON TECTUPOBAHUE
MaTeMaTUKE KaK nH(pOpPMATUKH B MUPOBOH
YHUBEPCAIbHOM SI3bIKE UHAYCTPUU WHHOPMALIMOHHBIX
HAayKH, CPEICTBE TEXHOJIOTUH;
MOJICJINPOBAHUSA
SIBJIEHUW U MPOLIECCOB,
UIesAX U METOJax
MaTEMaTUKH;
noHnMmanue 3HauumMoctu | J[2 | 3HATh:mpuHuumsl odecrieueHust | Y CTHBIN onpoc,
MaTeMaTUuKH JJIst nH(pOpMaAITMOHHOM TECTUPOBAHUE
Hay4YHO-TEXHUYECKOTO 0e3omacHOCTH
mporpecca, YMETHD: BnageTb CUCTEMOM
c(hOpMUPOBAHHOCTh 0a30BbIX 3HAHHI, OTPAKAIOIINX
OTHOUIEHUA K BKJIaJl MHPOPMATHUKH B
MaTeMaTHKe KaK K 4YacTH dbopMUpOBaHHE COBPEMEHHOM
o011eyenoBeyecKoi Hay4YHOW KapTUHBI MUpA.
KYJbTYpHbI Uepes
3HAKOMCTBO C UCTOpHUEN
pa3BUTHSI MAaTEMATHUKH,
3BOJIIOLAEN
MaTE€MaTUYECKUX UJEeH;
Pa3BUTHE JTOTUYECKOTO JI3 | 3HATh:TeXHOIOTHH pelIeHUs YcrHblii onpoc,
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POIOSKEHHUS
o0Opa3oBaHUs U

caM000pa30BaHusI;
OBJIAJICHUE JI4 | 3HATH: 6a30Bble TPUHIIUIIBI YcrHblii ornpoc,
MaTeMaTUu4eCKUMHU OpraHu3anuu u TECTUPOBAHHUE,
3HAHUSIMU U YMEHUSMU, (bYHKIMOHUPOBAHUS MNP Ne 1,2
HEOOXOUMBIMU B KOMITBIOTEPHBIX CETEH;
IIOBCEHEBHOM KU3HU, YMETH:Bnanet HOpMaMHu
JUISl OCBOECHHUSI CMEXKHBIX MH(OPMALMOHHON 3TUKH U
€CTECTBEHHOHAYYHBIX paBa; cOOJI0IaTh MPUHITUTIBI
JUCUHUILUINH U obecrnieueHus HHHOPMALIMOHHON
JHCIHATIINH 0e301acHOCTH;
npoheccuoHaIbHOTO
LUKJIA, JUIS TIOTTy4EHUS
oOpa3zoBaHus B
o0nacTax, He
TPEOYIOIIHMX
yIiyOJIeHHOU
MaTeMaTU4YeCKOn
MOJATOTOBKY;
TOTOBHOCTh U JIS | VMETH. BeISBAATH IPOOIEMBI VYcrHblii onpoc,
CIOCOOHOCTH K JKU3HEACSITEIIbHOCTH YEJIOBEKa B | TECTUPOBAHUE,
00pa3oBaHMIO, B TOM YCIOBUSAX UHPOPMAIIOHHOM ITP Ne 32 - 35
YUCIIe [MBWJIA3AIUU U OLICHUBATh
camMo00pa3oBaHuIo, HA MpeajiaraéMble IyTH UX
IIPOTSKEHUM BCEN paspeleHus;
JKU3HH; CO3HATEIBHOE
OTHOIIIEHUE K
HEIMPEPBIBHOMY
00pa3oBaHMIO KaK
YCIIOBHIO yCIEIIHON
npoeCCHOHAIBHOU U
00111eCTBEHHOM
JIeSTeITLHOCTH;
TOTOBHOCTH U JI6 | 3HATD: ocHOBBI IPABOBBIX VYcrHbli orpoc,
CIOCOOHOCTH K aCIMeKTOB MCIOIb30BaHUS TECTUPOBAHHUE,
CaMOCTOATEIILHOU KOMIIBIOTEPHBIX IIPOrPamMM U IIP Ne 2, 3, 31
TBOPYECKON U pabotsl B UHTEpHETE;
OTBETCTBEHHOU YMETb:Bnanetb 6a30BbIMU
NesTeTbHOCTH; HaBBIKAMH ¥ YMEHUSIMH T10
co0uTto/IeHHI0 TpeOoBaHUI
TEXHUKU 0€30IT1aCHOCTH,
TUTHUEHBI U pecypcocOepekeHus
pu paboTe CO CpeACTBAMU
nH(OpMaTH3AIINY;
TOTOBHOCTH K JI7 | 3HATH: BO3MOKHOCTH VYcrHblii onpoc,

KOJUIEKTUBHOM padore,
COTPYAHUYECTBY CO
CBEPCTHUKAMH B
00pa3oBaTeNbHON,
0OIIIECTBEHHO ITOJIC3HOM,
yuebHo-
HCCJIEeI0BATEIbCKOM,
IIPOEKTHOM U IPYTUX

pa3rpaHu4eHHUs IpaB AOCTYIA B
CETB;

YMETH :ananu3zupoBaThb
KOMITBIOTEDP C TOUKHU 3PEHUS
€IMHCTBA €r0 almnapaTHbIX U
IIPOTrPaMMHBIX CPEJCTB;
OIIPENEIATh CPECTBA,
HEOOXOIUMBIE IS

TECTUPOBAHUE,
ITP Ne 32 - 35
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BUAaxX ACATCIBbHOCTH,

OCYIIECTBICHUS
UH(POPMALIMOHHBIX IPOLIECCOB
IpU pEIICHNUN 3a/1a4;

OTHOIIICHHUE K JI8 | 3HATA: YcrHblii ornpoc,
npodeccuoHanbHOM 0 BO3MOXHOCTSIX CETE€BOI0 TECTUPOBaHUE,
JEeSITeIbHOCTH KaK IPOTPaMMHOTO 0OecrieueHus; ITP Ne 28 - 30
BO3MOKHOCTH y4acTHs B YMETb . inanupoBathb
pelICHUY JIMYHBIX, WHINBUIYAIBHYIO U
OOLIECTBEHHBIX, KOJUIEKTUBHYIO JAESITEIbHOCTD C
roCy/1apCTBEHHBIX, MCIIOJIb30BAHUEM MPOTPAMMHBIX
oOlIeHAIIMOHATBHBIX MHCTPYMEHTOB MOJIJIEPKKH
npobiewm; yIpaBJICHUS TIPOEKTOM;
MemanpeomMemHuulx:
yMeHue caMmoctosatesibHO | M1 | 3HATD: criocoObl OLIEHKH U VYcrHblii onpoc,
ONPEAEIIATh LENH opranmu3anuu uHpopmamum, B TECTUPOBAHUE,
NEITEILHOCTU U TOM YHCJIE TTOJTy4aeMOu U3 TIP Ne 4 -9
COCTaBJIATh IUIAHbI CPEICTB MacCOBOM HH(OPMAIIHH,
JeSITEIIbHOCTH; CBU/JICTEIHCTB OUEBH/IIICB,
CaMOCTOSITENIEHO HUHTEPBbIO;
OCYILIECTBIIATD, YMETH:ananusupoBats U
KOHTPOJIMPOBATh U COTIOCTABJIATH Pa3INYHbIC
KOPPEKTUPOBATh WMCTOYHUKH WH(OPMALINN;
NESITEIbHOCT;
UCIIOJIb30BaTh BCE
BO3MOJXKHBIE PECYPCHI
JUTSL IOCTHIKEHUS
MOCTaBJICHHBIX IIeNel 1
peanu3aluu 1jaaHoB
NESITEIIbHOCTH;
BbIOMpATh YCHEIIHbIE
CTpaTeruy B pa3IN4HbIX
CUTYaIHSX;
YMEHHE IIPOTYKTUBHO M2 | VMETD:BbiaensTs B YeTHbI onpoc,
o0miarbes u HCCIIeTyeMOM CUTYaIlul 00bEeKTa, | TEeCTUPOBaHUE,
B3aMMO/ICHCTBOBATh B cyOBeKTa, MOJCIH; ITP Ne 28 - 30
IPOLIECCE COBMECTHOM BBIJICJISITH CPE/IA CBOMCTB
JeATEIbHOCTH, JTAaHHOTO 00BEKTa CYIIECTBEHHBIC
YUUTHIBATH MMO3UITIH CBOMCTBA C TOUKU 3peHUs 1ieneit
JPYTUX YYaCTHUKOB MOJEJIMPOBAHNS;
NeSITeNIbHOCTH, OTIpeENsATh CPE/CTBA,
3¢ exTHBHO pa3penaTh HEO0OXOIUMBIE IS
KOH(DJIUKTHI, OCYILIECTBIICHUS
MH(OPMAIIMOHHBIX MPOIIECCOB
TIPU PEIICHUH 3a/1a4;
BJIaJICHHE HAaBBIKAMU M3 | 3HATh: o nuckpeTHOU Gopme VYcrHblii onpoc,

MO3HABATEJIbHOM,
yueOHo-
HCCIIEIOBATENILCKON U
IIPOEKTHOMN
JeATEeTbHOCTH,
HaBBIKAMH Pa3peIIeHUs
po0JeM; CTOCOOHOCTh
Y TOTOBHOCTb K
CaMOCTOSITEIIbBHOMY

MpeJCTaBIeHUs HH(POPMALINH;
CHOCOObI KOJAUPOBAHUS U
JeKOJUPOBaHUS UH(POPMALIUY;
VYMETH:Bnanets
KOMIIBIOTEPHBIMH CPEJICTBAMH
MPEJICTABIICHHS 1 aHAJM3a
JTAHHBIX;

TECTUPOBAHUE,
ITP Ne 28 - 30
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IMOUCKY MCTOI0B
PCHICHUA MMPAKTHUYCCKUX
3aaa4, IpUMCHCHUIO
Pa3InM4YHbIX METOJ0B
ITO3HAHUS,

TOTOBHOCTH U M4 | 3HATH:nipunuunel odecriedeHust | Y CTHBIN ompoc,
CIOCOOHOCTH K nH(OpPMALIMOHHOU TECTUPOBAHUE,
CaMOCTOSTEILHOM 0e30IMacHOCTH; IIP Ne 2;31
nH(}OpPMaAITMOHHO YMETb:oueHuBaTh

MO3HaBaTEJIbHON MH(OPMALIHIO C TIO3UIIHI ee

JIeATEIbHOCTH, BKIIFOUast CBOJCTB;

yMEHUE BJIAJIETh HOPMaAMHU

OPUEHTHPOBATHCS B MH(OPMALIMOHHON ITUKH U

Pa3IMYHBIX UCTOYHHKAX MpaBa;

uH(popManuuy, YMEHUE KPUTUYECKU OLIEHUBATH U

KPUTUYECKU OILEHUBATh WHTEPIPETUPOBATH HHPOPMAIIHIO

Y UHTEPIPETUPOBATH

UH(OpMaLHIO,

MOJIy4aeMYI0 U3

pa3JIMYHBIX HCTOYHUKOB;

BJIAZICHUE SA3BIKOBBIMU M35 | 3HATD: o cnocobax xpaHeHuss 1 | Y CTHBIH onpoc,
CpeICcTBaMu: yMEHUE npocreiielr 00paboTke JaHHBIX TECTUPOBAHUE,
SICHO, JIOTUYHO M TOYHO YMETD: ananuzupoBathb IIP Ne 16 - 30;
M3J1aratb CBOK TOUYKY YCJIOBHUS U BO3MOKHOCTH JIP Ne 8 - 12
3pEHMs, UCTIOIb30BATh MIPUMEHEHHUSI IPOTPAMMHOIO

aJICKBATHBIC SI3BIKOBBIC CpelCTBa JIJIsl PEIICHHS TUITOBBIX

CpEJ/ICTBA; 3a/1a4

BJIaJICHUE HaBbIKAaMH M6 | 3HATH:0CHOBBI TIPAaBOBBIX YerHblil - omnpoc,
MIO3HABATEJIbHOU aCIEKTOB UCIIOJIb30BAHMS TECTUPOBAHUE,
pednexcun Kak KOMIIBIOTEPHBIX IIPOTrpamMM U P Ne 1, 2, 32 -
OCO3HaAHUS pabotel B UHTEepHETE 35
COBEpIIAEMBIX JEUCTBUI YMETH:Bnanetb 0a30BbIMU

Y MBICIIUTEIbHBIX HaBbIKAMHU U YMEHUSIMU 110

IPOLIECCOB, UX coOII0ACHHIO TPpeOOBaHUI

pE3yNbTaTOB U TEXHHUKHU 0€30MaCHOCTH, TUTHEHBI

OCHOBaHUH, IPaHUIL U pecypcocOepexeHus pu

CBOEro 3HaHUs U paboTte co cpeacTBaMu

HE3HaHUSs, HOBBIX nH(pOopMaTHU3aAITII

MO3HABATEJIbHBIX 3a7a4

Y CPEJICTB JIJISl UX

JIOCTH>KECHHS;

neneycrpeMieHHocTb B | M7 | 3HATD: paznuunsie MeTOIbI YerHbI  ompoc,

TIOUCKAaX U TPUHITHA
peueHui,
CO00pa3UTEeTHLHOCT U
HHTYUILHA, paSBI/ITOCTB
POCTPAHCTBEHHBIX
MPEJCTABICHU;
CIIOCOOHOCTH
BOCIIPUHUMATH KPacoTy
Y TApMOHHIO MUDA;

PCeHICHUA NMPAKTHUYCCKUX 3a4a4;
YMETH:ananusupoBaThb
uHTEpPeiic mporpaMMHOTO
CPEACTBA C MO3ULIUI
WCIIOJTHUTEIIS, €0 CPEebl
(YHKIIMOHMPOBAHUS, CUCTEMBbI
KOMAaH/JI ¥ CHCTEMBI OTKa30B;

TECTUPOBaHUE,
ITP Ne 28 - 30

npeomMemmuix:
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c(hopMUPOBAHHOCTH [11 | 3HATh:o0 nuckpetHo# dhopme VYerHBIN - ompoc,
MPEICTABICHUH O npencTaBicHust HHGpOpMaInH; TECTUPOBAHHUE,
MaTeMaTUKe KaK YacTHU CroCcOObI B KOAUPOBAHUS 1 TIP Ne 4 — 6, 10,
MHUPOBOU KYJIBTYpPBI U JEeKOUPOBaHUS UHPOPMALINY; 11.
MECTE MaTEMAaTHKU B VYMETAH:oneHuBaTh
COBpPEMEHHOM MH(OPMAIIHIO C TIO3UIIHI ee
UBUJIM3AIUH, CI10CO0aX CBOWCTB;
ONUCAHUS SABJICHUM BJIAJIETh KOMITbIOTEPHBIMU
peaibHOTO MHpa Ha CpeICTBaMU MPECTaBICHUS U
MaTEMaTUYECKOM SI3BIKE; aHaJIM3a JaHHBIX;
c(hopMUPOBAHHOCTH [12 | 3HAThH:TeXHOTOTHUIO pPEIIECHUS YcerHbiil - onpoc,
IIPEICTABICHUH O KOHKPETHOM 3a/1a4¥l C IIOMOIIBIO | TECTUPOBAHHUE,
MaTeMaTUYECKUX KOHKPETHOT'O MIPOrpaMMHOTO ITP No 12; JIP Ne
MOHATUAX KaK CPEICTBAa U METO/ €€ PEILICHNUS; 1-4
BaKHEUIIINX VYMETD:Bnageth HaBLIKAMU
MaTEeMaTUYECKHUX QITOPUTMUYECKOTO MBIILJICHUS U
MOJIEJISIX, TTO3BOJISIOIINX MMOHMMaHKUE He0OXOIUMOCTH
OTNUCHIBATh U U3y4aTh (hopMaIbHOTO OTIMCAHHUS
pa3HbIe MPOLIECCHI U QJIITOPUTMOB
SIBJICHHS; TOHUMaHUE
BO3MOXKHOCTH
AKCHOMAaTU4YECKOTO
MOCTPOCHHUS
MaTEeMaTUYECKHUX
TEOpUI;
BIAJICHE METOdaMH I13 | 3HATh:0 cnocobax xpaHeHuss u | YCTHBIM OIpoOC,
JI0Ka3aTeNIbCTB U npocTeimen 00paboTKe TaHHBIX; TECTUPOBAHUE,
AJTOPUTMOB PELICHUS, YMETH :ucrnionb3oBaTh JIP No 12
YMEHHUE UX NMPUMEHSATS, KOMIIBIOTCPHBIC CPEACTBA
HpOBO JTATH OpCaACTaBJICHUA U aHAJIM3a JaHHBIX]
JIOKA3aTebHBIC OCYLICCTBIATE 00paboTKy
PACCYKICHHS B XOTIe CTaTUCTUYECKOH HMH(pOpMALUU  C
. IMOMOLIBIO KOMIIBIOTEPA.
pelIeHus 3a1a4;
BJIaJICHUE 14 | VMETD: ocymectBnsts 00paboTky | YCTHBIA OIpPOC,
CTaHJapTHBIMU TEKCTOBOW U rpauueckon TECTUPOBAHHUE,
pUEeMaMH PEIICHHS HH(QOPMALUH C OMOLIBIO ITP Ne 16 - 22
palMoOHaNbHBIX U KOMIIBIOTEPA
UPpPALMOHATBHBIX,
MOKa3aTeNbHbIX,
CTETMEHHBIX,
TPUTOHOMETPUUECKUX
YpaBHEHUU U
HEPaBEHCTB, UX CUCTEM;
UCIIONb30BaHue roTOBbIX | [15 | YMETD: ocymectBists 00paboTky | YCTHBIA OIpPOC,
KOMITbIOTEPHBIX YMCIIOBOM MH(OPMALIMK C IOMOLIBIO | TECTUPOBAHHE,
IporpaMmm, B TOM 4HCIIE KOMIIBIOTEpA TP Ne 17 - 21
JUTSl TIOMCKA ITyTH
petieHus u
WJUTIOCTPALIMK PELICHUS
yYpaBHEHUU U
HEPaBEHCTB;
c(OpMUPOBAHHOCTh [16 | 3HATH: ocHOBBI IPABOBBIX VYerHBI - ompoc,

MpeICTaBICHHA 00
OCHOBHBIX ITOHATHUAX

aCIIEKTOB HUCIIOJIb30BAHMS
KOMITBIOTEPHBIX TPOTPAMM U

TECTUPOBAHUE,
ITP Ne 23 - 27
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MaTEMaTHYECKOTO
aHajJu3a U UX CBOMCTBAX,
BJIaJICHE YMEHUEM
XapakTepU30BaATh
noBeicHue QYHKIIUM,
HCIIOJIb30BaHUE
MOJTYYECHHBIX 3HAHUM JJ15
OIMCAaHUS U aHalIu3a
peaIbHbIX
3aBHCHUMOCTEH;

pabotsl B UHTEpHETE;

BJIaJICHHE OCHOBHBIMHU
HOHSATHSMH O TJIOCKUX U
IPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX
¢Gurypax, uX OCHOBHBIX
CBOMCTBAX;
c(OpPMHPOBAHHOCTh
YMEHUS pacliO3HaBATh
reOMEeTPUYECKUe
Guryps1 Ha yepTexax,
MOJIEJISIX U B PEATIbHOM
MUpE; TPUMEHEHNE
U3yYCHHBIX CBOWCTB
TeOMETPHUECKUX (HUTYp
U GopMyJ1 IS peleHust
TeOMETPUYECKUX 3a/1a4 U
3aJa4 C MPaKTHYECKUM
COJIepKaHUEM;

17

3HATH: 0OCHOBHBIMU CBEICHUSIMH O
0a3ax JaHHBIX M CPEJICTBAX JOCTYyIa
kK HuM; YMETD: pabortath ¢ HUMHU.

YcerHbiil - onpoc,
TECTUPOBAHHUE,
JIP Ne 8 - 11

c(hOpMUPOBAHHOCTh
MPEJCTaBICHUN O
MpOLIECCaX U SBJICHUSIX,
MMEIOLINX
BEPOSATHOCTHBIN
Xapakxrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
peaJbHOM MUDE,
OCHOBHBIX MTOHATHSX
3JIEMEHTapHON TEOPUU
BEpPOSITHOCTEW; YMEHUU
HaxXOJUTh U OLICHUBATh
BEPOSITHOCTH
HACTYIUICHHSI COOBITHI B
MPOCTEUIINX
MPaKTUYECKUX
CUTYalUsIX 1 OCHOBHBIE
XapaKTEePUCTUKU
CIIyYalHBIX BEJINYUH;

I18

3HATH:0 maTreMaTHUECKUX
00beKTaX HHPOPMATHKH, B TOM
qucie 0 JOrHYecKuX (hopMmynax;
VYMETD:oneHuBath anaeKBaTHOCTH
MOJICITH ¥ MOJIETHPYEMOTro 00beKTa,
1eJIei MOICIIUPOBAHUS;

BBIJICTISITh B UCCIIEIYEMOM CHTYaIMN
o0beKTa, CyObeKTa, MOJICIIH;
BBIJICITATE CPEIH CBOMCTB TAHHOTO
00beKTa CYIIECTBEHHBIX CBOUCTB C
TOYKHU 3pEHUS LIeJIeH
MOJICTUPOBAHNUS

VYerHblii - omnpoc,
TECTUPOBAHHUE,
ITP Ne 7-9

BIIaJICHUE HABBIKAMU
WCITOJIb30BaHNs TOTOBBIX
KOMITBIOTEPHBIX
IIporpamM IpH pelIeHUuN
3a/1a4;

I19

YMETH:

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

YerHBIN - onpoc,
TECTUPOBAHUE,
IIP Ne 12; JIP Ne
1-4
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[IOMOILBI0 KOHKPETHOIO
MIPOTPaMMHOTO CPEICTBA, BEIOUPATH
METO/JI €€ PEILCHUSL.

c(hOpMUPOBAHHOCTH
MpEJCTaBICHUN O
HEOOXOIMMOCTH
JTIOKA3aTeNIbCTB MPH
000CHOBaHHUH
MaTeMaTUYECKUX
YTBEPXKACHHUIA U POJIH
aKCHOMAaTHKH B

I110

3HATH:  tpeGoBaHWs ~ TEXHHUKH
0€e3011aCHOCTH, TUTHEHBI "
pecypcocoepekenus npu padboTe co
cpeAcTBaMH HH(POPMaTH3ALNH;
VYMETH: Bnanetrs 0a30BBIMU
HaBBIKAMHU U YMEHUSIMU 110
coOJroIeHnI0 TpeOoBaHUM
TEXHHUKH 0€30IMaCHOCTH, TMTMEHBI
U pecypcocOepexeHus npu

YerHbBIM - ompoc,
TECTUPOBAHUE,
IIP Ne 3, 15

IIPOBECHUU
JETYKTUBHBIX pabore
pacCyXIeHUI;
c(hopMUPOBAHHOCTH [111 | 3HATH: nopmsbl YcerHbiil - onpoc,
MOHSATUHHOTO anmnapara MH()OPMAIIMOHHON ITHKH U MIpaBa | TECTUPOBAHUE,
110 OCHOBHBIM pa3jiesiamMm VYMETH: ncriop30BaTh Ha IIP Ne 3, 7, 14,
Kypca MaTeMaTUKH; IIpaKTUKe Oa30BbIE IPUHIIUIIBI 15
3HAHUH OCHOBHBIX OpraHu3aluu 1
TeopeM, GopmMyr U (GyHKIMOHUPOBAHUS
YMEHUS UX KOMITBIOTEPHBIX CeTel
MPUMEHSThH; YMEHUS
JI0OKa3bIBaTh TEOPEMBI U
HaXOJIUTh
HECTaHJapTHbIE
CIOCOOBI pelIeHUs
3a/1a4;
c(OpMHPOBAHHOCTH I112 | VMETH: niianupoBath YerHbBI - onpoc,
YMEHUI MOJIEIINPOBATh VWHJMBUIYAJIBHYIO U TECTUPOBAHUE,
peaJIbHbIE CUTYAIINH, KOJUIEKTUBHYIO I€SITEIbHOCTD C ITP Ne 3, 14, 15
HCCJIEe10BATh HCII0JIb30BAHUEM IPOTPAMMHBIX
MOCTPOEHHBIE MOJIETH, WHCTPYMEHTOB MOJIJIEPKKU
MHTEPIPETUPOBATH YIOPABJICHUS IPOEKTOM;
MOJIYYCHHBIA pe3yibTaT; aHAJIM3UPOBATH YCIOBUS U
BO3MOKHOCTH TPUMEHEHUS
MPOTPaMMHOTO CPEICTBA JIJIst
pelieHus: TUMIOBBIX 3a/1a4
c(OpMUPOBAHHOCTh I113 | YMETh: ucnonp30BaTh Ha YerHBI - omnpoc,
MpeJICTaBICHU 00 MpaKTUKe 0a30BbIE IPUHIIUTIBI TECTUPOBAHUE,
OCHOBHBIX MMOHSITHIX OpraHu3aIuu u IIP Ne 16,17,18
MaTeMaTU4eCcKoro (YHKITMOHUPOBAHUS
aHaJli3a U UX CBOWCTBAX, KOMIIBIOTEPHBIX CETEN
BJIaJICHUE YMEHHEM
XapaKkTepU30BaTh
noBeseHre QyHKIUMH,
WCITOJIh30BaHNE
MOJIYYEHHBIX 3HAHUM JI7Is1
OTIMCAHUs U aHAJIHN3a
peanbHBIX
3aBHCHMOCTEH;
BJIAZICHUE YMEHUSAMU 1114 | VMETAD: ocymectBasts 00paboTKy | YCTHBIM OMPOC,
COCTAaBJICHUS 4UCI0BOM HH(OPMAIMK C TIOMOIIBIO | TECTUPOBAHHE,
BEPOSATHOCTHBIX KOMITBIOTEpA ITP Ne 21,23

MOJIEJIEN TIO YCIOBHIO
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3a/1a4u ¥ BBIYHUCICHUS
BEPOATHOCTH
HACTYTUICHUSI COOBITH,
B TOM YHCJIE C
npUMeHeHueM (HopmyIl
KOMOWHATOPUKH U
OCHOBHBIX TEOPEM
TEOPHUU BEPOATHOCTEH;
UCCIIEI0BAHMS
CIIyYalHBIX BEJIUYUH 110
UX PACIIPEIEIICHUIO.
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