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1.INIOSICHUTEJIBHASA 3AIIUCKA

PabGouas mporpamma ob6uieoOpa3zoBaTenbHoil yuyeOHOM mucummuinael OV 1.04
«Marematuka» npeaHasHadyeHa i1 u3ydeHus warematuku B IIY AT'ACY, mnpum
peasnm3anuu 00pa30BaTEILHON MPOrpaMMbl CPEIHET0 OOIIero oOpa3oBaHUs B TMpeienax
OCBOCHHSI OCHOBHOHM TpodeccroHanbHOM oOpazoBarenbHoi mporpammbl CIIO (OITOIT
CIIO) mo mnpodeccun 43.01.09 IloBap, koHmurep Ha 0a3e OCHOBHOTO OOIIETrO
oOpa3zoBaHUs.

Pabouas nporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemgnero ob1Iero
o0pa3oBaHus, MPEABSIBISIEMBIX K CTPYKTYpE, COAECPKAHUIO M pe3yJbTaTaM OCBOCHUS
yueOHou auctuiuinael OY /(.04 «MatemaTukay, B COOTBETCTBUU ¢ PekoMeHmausMu 1o
OpraHu3allMyd TOJYyYEeHHUs CpeaHero oO0miero ooOpa3oBaHUsi B Mpeleiiax OCBOCHHUS
oOpa3zoBaTelbHBIX MPOrpamMM CcpeaHero mnpodeccuoHanbHOro 00pa3oBaHus Ha Oaze
OCHOBHOT'O 00I1Ier0 00pa3oBaHus ¢ yueToM TpeOoBaHuU (penepabHbIX TOCYAapCTBEHHbBIX
o0pa30BaTENbHBIX CTAHAAPTOB.

Conepxxanue nporpammbl OY (.04 «MaremaTuka» HaIpaBJI€HO Ha JOCTHXKEHHUE
CIEIYIOIIUX 1eJIe:

. obecricueHre  CPOPMHPOBAHHOCTH  MPEJACTABICHHUH O  COLMAJIBHBIX,
KYJIbTYPHBIX U UCTOPUYECKHX (DAaKTOpaX CTAHOBIICHUS MATEMATHKU;

. obOecrieueHrue CGHOPMUPOBAHHOCTU JIOTUUECKOTO, aJITOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIILICHUS;

. obOecrieueHre chOPMUPOBAHHOCTH YMEHHUM MPUMEHSTH MOJYYCHHBIC 3HAHUS
[P PEIICHUU Pa3IUYHBIX 3a/a4;

. obecrieueHue chopMUPOBAHHOCTH TIPEACTABICHUN O MaTEMAaTUKE KaK YacTH
00I11€YET0BEYECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3bIKE HAyKH, MO3BOJISIONIEM OMUCHIBATH
Y U3y4aTh peajibHbIE MPOIIECCHI U SIBJICHUS.

B pabouyro nporpaMmy BKIIFOUEHO COJIEpKaHUE, HAMpaBJIeHHOE Ha (opMUpOBaHUE
y 00ydJaronuxcsi KOMIIETCHIIMM, HEOOXOIUMBIX aJia KauecTBeHHOro ocBoenus OITOIT
CIIO mna O06a3e oOCHOBHOro o0miero oOpa3oBaHHsl - MPOrpaMMbl  TOATOTOBKHU

kBamuuIMpoBaHHBIX padouux u ciayxamux (IITIKPC).



2.0BIIIASI XAPAKTEPUCTUKA YYEBHOM JUCITUIIJIMHBI

Maremaruka siBisiercst GyHIaMEHTAIBHOM 00111e00pa30BaTeIbHOM TUCITUTIIIMHON CO
CIIOKUBITUMCS YCTOWYUBBIM COJIEp)KaHUEM W OOmUMU TPeOOBAHHWSIMU K ITOATOTOBKE
00 yJarOIITNXCS.

[lenn w3ydeHuss MaTeMaTUKH TPATUIMOHHO PEATM3YIOTCS B YETHIPEX HAIpaB-
TICHUSIX

1) oOmiee npeacTaBieHne 00 UAEIX M METOIAaX MaTEMAaTHKH;

2) HHTEUIEKTyalbHOE Pa3BUTHE,

3) oBiageHHe HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSAMHU U YMEHUSIMU;

4) BocHmUTATEIILHOE BO3JICHCTBHE.

W3yyenne wmaremMaTuku Kak npoduibHONH 00meoOpa3oBaTenbHON  yuyeOHOM
JTUCITUIUIMHBI, YYUTBIBAIONIEH CHEIUPUKY OCBAaWBAEMbBIX OOyUYAOIMMHUCST Tpodeccuu
CIIO, obecrieunBaeTcs:

1) BBIOOPOM PA3TMYHBIX MOIXOA0B K BBEJICHUIO OCHOBHBIX ITOHSTHIA,

2) (GopMHpOBaHUEM CHCTEMbI YUCOHBIX 3aJaHMid, 00ecTieunBaArOINX d)PEKTUBHOE
OCYIIECTBJIICHUE BRIOPAHHBIX I[EIEBBIX YCTAHOBOK;

3) oboraimeHneM CIIEKTpa CTUJICH yueOHOH IeATEIbHOCTH 3a CUYET COIrIACOBAHMS C
BEIYIIMMH JEATCIbHOCTHBIMA XapaKTEPUCTHKAMHU BHIOPAHHOMN CIEIIUATbHOCTH.

[IpodunbHass coctaBistomias oOTpakaercss B TPeOOBAHHUAX K  IOATOTOBKE
00yYarOIINXCS B YACTH:

o OOmel cHuCTeMBl 3HAHWHA: COJACpP)KATEIbHBIC IPUMEPBHI  HCITOJIB30BAHUS
MaTEeMaTHYECKUX UJICH U METOAO0B B IPO(EeCCHOHATBHON IEATEIHLHOCTH,

e YMEHHWH: pa3nu4yue B YypOBHE TPEOOBAaHWUN K CIOKHOCTH MPUMEHSIEMBIX
aJTOPUTMOB;

e TIPAKTUYECKOTO WCIONH30BAHUS TMPUOOPETCHHBIX 3HAHUW U  YMCHUU:
WHIAVMBUIYAIbHOTO Y4€OHOTO ONbITa B TMOCTPOCHUM MATEMATHUYECKUX  MOJIEIIEH,
BBITIOJTHEHUH UCCIICIOBATEIBCKHUX ITPOCKTOB.

TakuM 00pa3oM, peanu3alus CoaepKaHus ydeOHOH JTUCIMIUIMHBI OPUCHTHUPYET Ha
NPHOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTHK YUCOHOW paOOThI, 3aBHCSIIUX OT

npodpuis npodeccCuoHaANBHOTO 00pa30BaHUs, TIOJYYEHHUS OIbITa HCIOJIb30BaHUS



MaTeMaTUKH B COJAEPXKATEIbHBIX U NPO(ECCHOHATBLHO 3HAYUMBIX CUTYyalUsX IO
CpPaBHEHUIO ¢ (HOPMaAIbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMHU XapaKTEPUCTUKAMU OO yUEHHUS.

Conepxanue y4eOHOM AUCHUILIMHBI pa3pabOTaHO B COOTBETCTBHHU C OCHOBHBIMHU
COJZIepKATEIbHBIMU JTUHUSMU 00yUEHUS] MaTEeMaTHKE:

o anreOpanyeckas JIMHUS, BKIFOYAIOIIAs CUCTEMATU3AIMIO CBEACHUIN O YHUCIIax; U3-
yU4€HHE HOBBIX M OO0OOIIEHHE paHee H3YUYCHHBIX orepaiuil (BO3BEJCHHE B CTEICHb,
U3BJICUCHUE KOpHS, JorapumMupoBaHHe, CHHYC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC W
oOpaTHbIe K HMM); M3yYE€HHE HOBBIX BHJIOB UHCJIOBBIX BBIpAXEHUN U (HOPMYI; COBEp-
IICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIYMCIMTEIBLHON KYJIbTYpPbI, pPACUIUPEHHUE U
COBEPIIECHCTBOBAHUE alIre0pandecKkoro armapara, c(opMUpOBaHHOIO B OCHOBHOM IIIKOJIE,
Y €ro NpUMEHEHHUE K PEIICHUIO MATEMAaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

¢ TEOPETUKO-(DYHKIIMOHAJbHAA  JIMHUSA, BKIIOYAIOMIAsl  CHCTEMATH3alUI0 U
paclIMpeHrue CBEIEHUH O (QYHKIMIX, COBEPILICHCTBOBAHUE TIpaPUUECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMHM HJESIMU U METOJAMU MaTEMAaTHYECKOr0 aHajiu3a B 00beEME,
MO3BOJISIIOIIEM  HMCCIEAOBAaTh dJEMEHTapHble (QYHKUMHW M pelaTh MpPOCTEHIINe
reoMeTpudecKue, PU3nUecKue U Jpyrue NpuKkiaHble 3a/1a4H;

o JIMHMS ypaBHEHUI UM HEPABEHCTB, OCHOBAHHAs Ha MOCTPOCHUM M UCCIIEJOBAaHUU
MaTeMaTUYECKUX MOJeNiel, TepeceKaromascs ¢ alredpanyeckodl U  TEOpPETHUKO-
(GYHKIIMOHATHHOW JMHHUSAMH M BKIIOYAIONIAasl pa3BUTHE M COBEPIICHCTBOBAHWE TEXHUKH
anredpanyeckux MpeoOpa3oBaHUil JUIsl PELlICHUs YPAaBHEHWM, HEPaBEHCTB U CHCTEM;
(dbopMHpoOBaHUE CIOCOOHOCTHM CTPOUTH M HCCIENOBATh MNPOCTEHIINE MaTeMaTUYECKUe
MOJENM TpH pEHIeHUH MNPUKIAIHBIX 3aJad, 3aJad W3 CMEXKHbIX M CHEUUaTbHBIX
JIUCLUTUINH,

o TEOMETpHUYECKas JIMHUA, BKIIOYAIONIas  HArJAgHbIE MPEACTaBICHHUA O
INPOCTPAHCTBEHHBIX (QUIrypax M HM3y4Y€HHE HX CBOWCTB, (OPMHpPOBAHHUE U Pa3BUTHE
IPOCTPAHCTBEHHOTO BOOOpaXEHUsI, Pa3BUTHE CIIOCOOOB T€OMETPUUYECKUX H3MEpPEHUH,
KOOPJIMHATHOTO U BEKTOPHOTO METOJOB /IS PEIICHUS MaTeMaTHYECKUX M MPHUKIIATHBIX
3ajay;

e CTOXacTHYECKas JIMHMS, OCHOBAaHHAs Ha Pa3BUTHUM KOMOHWHATOPHBIX YMEHU,

HpCI[CTaBJ]CHI/Iﬁ 0 BCPOATHOCTHO-CTATHUCTUYCCKHUX 3aKOHOMCPHOCTAX OKPYKArOIICTO



MuUpa.

Pazgensl (TeMbl), BKIIOYEHHBIE B COAEpKaHUE YyUE€OHOU MUCIUIUIMHBI, SBISIOTCS
o0muMH sl Bcex mpoduied npodeccuoHanbHOro 00pa3oBaHUs M MPU BCEX 00bEMax
y4e0HOTO BpPEMEHHM HE3aBHCHMO OT TOTO, SBISETCS Jid Yy4eOHAas IUCIMILIAHA
«MaremaTurkay 0a30BOM.

B TematmyeckoMm miaHe mporpaMmbl yU4eOHBIM MaTepuan MPEAcTaBieH B (Gopme
YepeayIOIIErocss pa3BepThIBAHUS OCHOBHBIX COJIEPIKATENbHBIX JUHUHN (anredpandeckoi,
TEOPETUKO-(DYHKIIMOHATILHOM, ypaBHEHU u HEPABEHCTB, reOMETPUYECKO,
CTOXACTUYECKOM), UTO MO3BOJISIET TMOKO UCIONIB30BATh UX PACIIONIOKEHNUE U B3AUMOCBS3b,
COCTaBIIATh paOOuMil KaJeHAAPHBIN IUIaH, MO-pa3HOMY 4depenysl yuyeOHble TeMbl (TJIaBbl
y4eOHMKA), y4uThIBasE TpoPuiab MpoPEecCUOHATBLHOIO 00pa3oBaHus, CHEeUUPUKY
ocBauBaeMoi mnpodeccun CIIO, rnyOuMHy H3ydeHHs Marepuana, YpOBEHb IMOATOTOBKU
00y4Yaromuxcs Mo npeaMery.

[Ipenyaraempiii B TEMaTHYECKOM IUIaHE O0BEM Y4eOHOrO BpPEMEHU HAa U3YUCHUE
OJIHOW M TOM K€ TEeMbl PEKOMEHAYETCS MCIOJIb30BaTh JJIsl BBIMOJHEHUS Pa3IUYHBIX
y4eOHBbIX 3amaHuil. Tem cambIM pa3inuuus B TPeOOBAHHMSAX K pe3yibTaTaM OO0y4deHUs
MPOSIBSITCSL B YPOBHE HABBIKOB 110 PEIICHUIO 33]]a4 U ONBITE CAMOCTOSITEIIbHON PabOTHI.

N3yuenne obmieoOpazoBaTenpbHol yueOHoU aucturinabel OY /(.04 «Marematukay
3aBepIIaeTCsl TMOABEACHUEM HTOroB B (opMe 3K3aMeHa B paMKax MPOMEKYTOUYHOH
aTTectaluu oOywarouuxcsi B mpouecce ocBoeHuss ocHoBHod OIIOII CIIO na 6aze
OCHOBHOTO 00IIero 00pa3oBaHMsl C TOJIYYEHHEM CpeIHero olmiero o0pa3oBaHUS

(TIIIIKPC).

3.MECTO YYEBHOH JUCIUIIJINHBI B YYEFHOM IIJTAHE
VYuebnas mucnummHa OVY]I.04 «MaremaTukay SBISETCS yYE€OHBIM MPEIMETOM
o0s3aTeIbHOM TIpeaMeTHON oOmactu «Marematuka u mHpopmarukay ®I'OC cpennero
o0rmrero o0pa3oBaHws.
B mpodeccuonanbHbix  00pa3oBaTENbHBIX  OpPraHU3alMAX,  PEATU3YIOIIUX
o0pa3oBaTelIbHYI0 MPOrpaMMy CpEeIHEro o6iiero oOpa3oBaHHs B Mpenesax OCBOCHHS

OIIOIT CIIO na 6a3e ocHOBHOTO 001Iero oOpazoBanus, ydueOHas aucrumimaa OY1.04



«MatemaTuka» u3ydaercss B 00IIeoOpa3oBaTeIbHOM IuKIe yudeOHoro muiana 43.01.09
[ToBap, kOHIUTEP — MPOrPaMMBbl TOATOTOBKHU KBATU(UIIMPOBAHHBIX pa00OUMX U CITY>KaIUX

(TTITIKPC).

4.PE3YJIBTATBI OCBOEHUWS YYEBHOM JUCITUIIJIAHBI
OcBoenne comepkanus  ydeOHor aucnuminael  OVY][.04  «Maremartukay
o0ecreyuBaeT JOCTKEHNE 00YJaIOUMUCS CIEAYIOMUX Pe3yabmamaos:
o JIUUHOCHIHBIX'

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MAaTeMaTUKE KaK YHUBEPCAIbHOM SI3BbIKE
HayKH, CPEJCTBE MOJICIIMPOBAHHUS SIBJICHUM U MPOLIECCOB, UIESIX U METOIAX MATEMATUKH;

MOHUMAHWE 3HAYUMOCTH MaTE€MaTHUKHU JJIi HAayYHO-TEXHHUYECKOIo Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUSI K MaTeMaTUKE KaK K 4YacTh OOIleueI0BEeYECKOM
KyJbTYpbl Yepe3 3HAKOMCTBO C HUCTOpPUEH pa3BUTHS MaTEMaTHKU, HBOJIOLHEH
MaTeMaTHYECKUX HJICH;

pa3BUTHE JIOTUYECKOTO  MBINUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
QITOPUTMHUYECKON KYJBTYPhl, KPUTHUHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXOIUMOM JIJIs
Oynymel npodeccHoHambHON NEeATEeTbHOCTH, JUIsl TMPOJODKEHHS 00pa3oBaHUS U
caM000pa3oBaHUs;

OBJIQJICHUE MaTEMaTHUYECKUMHM 3HAHUSIMU U YMEHUSMH, HEOOXOJMMBIMU B
NOBCEITHEBHOUN JKW3HU, I OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX AUCUUIUIMH M
JTUCHHUIUIMH TTPO(ECCUOHATILHOTO IMKJIA, JJIs MOJydeHUss oOpa3oBaHUs B 00JIaCTSIX, HE
TpeOyroumx yriyOJeHHOW MaTeMaTUYeCKON MOJIrOTOBKH;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSIKEHUU BCEU KU3HU; CO3HATEIILHOE OTHOIIIEHUE K HEMPEPHIBHOMY O00pa30BaAHUIO KaK
YCIIOBHIO YCIIEIITHOM MPOoheCCHOHATBHON U 00IIECTBEHHON JCSITEIIbHOCTH;

TOTOBHOCTh U CIOCOOHOCTh K CAMOCTOSITEIIbBHOW TBOPYECKOW M OTBETCTBEHHOM
NEeATEIbHOCTH;

TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYAHHMYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEN0BATENbCKONW, MPOCKTHOU U

IpPYTUX BUOAX NEATEIbHOCTH,



OTHOIIEHHE K MPOPECCHOHAIBHON AESITEIbHOCTH KaK BO3MOXKHOCTH Y4acTHsl B

PELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHAIbHBIX TPO0OJIEM;
o MEemanpeomMemHublx:

YMEHHUE CaMOCTOSITEIBHO ONPEAENATh UEIH IEATEIbHOCTH U COCTABIATH IJIaHbI
NESATENbHOCTH; CAMOCTOSITENBHO OCYILIECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTHPOBATH
JEeSTENbHOCTD; UCIOJIb30BATh BCE BO3MOYKHBIE PECYPCHI I JTOCTUKEHUS MMOCTaBIECHHBIX
Hesned M peanu3alM IUIAHOB JIESITENIbHOCTH; BBIOMpPATh YCHEIIHbIE CTPaTeruu B
Pa3INYHBIX CUTYALUSX;

YMEHUE MPOJYKTUBHO OOLIATHCS U B3aUMOJICHCTBOBATh B MPOLIECCE COBMECTHOM
JESITENbHOCTH, YYUTHIBATh IO3ULIMHU JAPYTUX YYAaCTHUKOB JAEITEIbHOCTH, 3(PPEKTUBHO
paspematb KOHGIUKTHL;

BJIAJCHUE  HaBbIKAMU  IIO3HABATEJIbHOM,  Y4€OHO-MCCIENOBATENLCKOM U
MIPOEKTHOW J€ATENbHOCTH, HABBIKAMH pa3pelIeHusi Mpo0IeM; ClIOCOOHOCTh U TOTOBHOCTh
K CaMOCTOATEIIbHOMY IIOMCKY METOJIOB PEIIEHUs MMPaKTUYECKHUX 3a7ad, MPUMEHEHUIO
Pa3IUYHBIX METOJOB IO3HAHUS;

TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSITENIbHOW  MH(OpMaImOHHO-
[IO3HABATEJIBLHON JEATENBHOCTH, BKJIKOYAas YMEHUE OpPHUEHTHUPOBATHCS B Pa3IMYHBIX
UCTOYHHUKAX MH(OpMalliy, KPUTUYECKU OLIEHUBATh M HMHTEPIPETUPOBATH MH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

BJIAJICHUE S3bIKOBBIMHU CPEJCTBAMM: YMEHHE SCHO, JIOTUYHO U TOYHO H3JIaraTh
CBOIO TOUKY 3pEHHUS, UCIIOJIb30BATh aJIEKBaTHBIE S3bIKOBBIE CPE/ICTBA;

BJIaJICHHE HAaBbIKaMU MO3HABATEIbHOU pe(IEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTATOB U OCHOBAHUMW, I'PaHULl CBOETO
3HAHMS U HE3HAHUS, HOBBIX NTO3HABATEIbHBIX 3a/1a4 U CPEJCTB ISl X JOCTUKEHUS;

LEJIEyCTPEMIICHHOCTh B TIOMCKAaX M MPHUHATUU PEHICHHH, COOOPa3UTENbHOCTh U
MHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUI; CTIOCOOHOCTh BOCTIPUHUMATD
KpacoTy U FapMOHUIO MUPA;

o NPEOMEmHbIX:
C()OPMUPOBAHHOCTh IMPEACTABICHUI O MaTeMaTHMKe Kak 4YacTH MHPOBOU

KYJIbTYPbl U MCCTC MATCMATHUKH B COBpeMeHHOﬁ OUBUWIN3aITNHN, CII0C00axX OIMCaHHUSA



ABJICHUN PEAIbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

c()OPMHUPOBAHHOCTh MPEACTABICHUA O MaTEMaTUYECKUX [MOHATUAX  Kak
BAKHEMIIMX MATEMATUYECKUX MOJEIAX, IO3BOJIAIONIMX ONMCHIBATH U HM3y4daTh pPA3HbIE
IIPOLIECCHl M SIBJICHHs; TOHUMAHHWE BO3MOXXHOCTHM AKCHOMATHYECKOIO IOCTPOCHHUS
MAaTEMaTHYECKUX TEOPHIL;

BJIAJICHUE METOAAMHU J10KA3aTeIbCTB M QAJITOPUTMOB DPELICHUSA, YMEHHME HX
IIPUMEHSTH, IPOBOJIUTH 10KA3aTEIbHBIE PACCYKIACHU B X0/ € PEIICHUSA 3a/1a4;

BIAJCHUE  CTAHAAPTHBIMM  IIPUEMaMU  DPEIICHMS  pPAalMOHAJIBHBIX U
UPPALMOHAIBHBIX, ITOKA3aTEIIbHBIX, CTENEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHUM U
HEPABEHCTB, MX CHUCTEM; HCIIOIIB30BAHHE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM
YUCJIE I MIOUCKA ITyTH PELIEHUS U WIUTIOCTPALIMY PEIICHNS] YPAaBHEHU U HEPABEHCTB;

c()OPMHUPOBAHHOCTH NPEICTABICHUM 00 OCHOBHBIX MOHATHSAX MaTEMaTUYECKOIO
aHaJM3a M WX CBOMICTBaxX, BIAJEHUE YMEHHMEM XapaKTE€pPU30BaTh MOBEAECHUE (PYHKIUM,
VCIIOJIb30BaHUE ITOJTYYECHHBIX 3HAHUM JJIs1 OTIMCAHUS U QHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMM IIOHATHUSAMH O IUIOCKHX H  IPOCTPAaHCTBEHHBIX
reoMeTpu4YecKkux (Urypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMHPOBAHHOCTh YMEHMUS
pacrno3HaBaTh IeoMeTpuuecKkue (Urypbl Ha 4YepTekax, MOJAEISX U B PEATbHOM MHpE;
NPUMEHEHNE HU3YYEHHBIX CBONCTB T€OMETpUYECKHUX (GUryp U (QopMya A pelieHus
FEOMETPUYECKUX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJIEPIKAHHUEM;

c(OpMHUPOBAHHOCTh TMPEACTABICHUN O TMpoleccax U SBICHUSAX, HMEIOIINUX
BEPOSTHOCTHBIA XapaKTep, CTAaTHUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE,
OCHOBHBIX ITOHATHSX DJJIIEMEHTAPHOM TEOPHUHM BEPOSATHOCTEW; YMEHHM HAaxXOAUTb U
OLIEHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITHI B MPOCTEHIINX MPAKTHUECKUX CUTYAIUSIX
Y OCHOBHBIE XapAKTEPUCTHUKH CIIy4YalHbIX BEJINYNH;

BJIAJICHUE HABBIKAMM MCIIOJIb30BAHUSA I'OTOBBIX KOMIIBIOTEPHBIX IIPOTrpaMM IpPH

pEIIEHNUH 3a7a4.

5.COAEP KAHUE YYEBHOM JUCHUITJINHBI
BBenenue

Marematuka B HAayKC, TCXHHKC, DKOHOMMKC, I/IH(I)OpMaHI/IOHHBIX TCXHOJIOTHUAX U
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MIPAKTUYECKON JesaTenbHOCTH. Llenu m 3amadyd M3ydyeHHsT MATEMATUKU MPH OCBOCHUU
npodeccun CIIO .
AJI'EBPA
Paszeumue nonamus o uucne

enbie wm pamuoHanbHble uYucia. JleWcTBUTEnbHBIC uMcHa. [Ipubnaudsicennvlie
sviuucaenus. Komnnexcuole yucaa.

Kopnu, cmenenu u no2apugmot

Kopun m crenenu. KopHu HaTypaJbHOM CTENEHM W3 YHCIAa M UX CBOMCTBA.
CrerneHn ¢ palMOHAJIBHBIMU I10KA3aTEISAMU, UX CBOMCTBA. CTENEHU C EHCTBUTEIbHBIMU
nokazaresnaMu. Ceolicmea cmenenu ¢ 0etcmeumenbHulM HOKA3AmMeNeM.

Jlorapu¢pm. Jlorapudpm uucaa. OcHOBHOE JOrapu(MUYECKOE TOXKJIECTBO.
Jecstuunble U HaTypasbHble Jorapudmsl. [IpaBuna nelictBuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAaHMIO.

IIpeoOpa3oBanue ajireOpan4ecKux BbIPAKCHUI. [IpeobpazoBanue
palMOHANbHBIX, WPPALMOHAIBHBIX CTEMEHHBIX, IOKA3aTENbHBIX M JIOTapU(PMHUUECKUX
BBIPAKCHUM.

Ilpakmuueckue 3anamusn

Apudmernueckue IeUCTBUS HaJl YUCIAMH, HaX0XKJI€HUE MPUOIMKEHHBIX 3HAUCHUM
BEJIMYMH M TOTPEIIHOCTEN BBIYUCICHUH (aOCOMIOTHON M OTHOCHUTENBHOM), CpaBHEHUE
YUCJIOBBIX BBIPAXKEHUN.

Brrunciienue U cpaBHeHUE KOpHEN. BhINoIHEHNE pacyeToB ¢ paguKaIaMH.

Pemienne wuppanmoHaIbHBIX YypaBHEHMH. HaxokneHue 3HA4YEHUM CTENEeHEN C
pauuoHabHBIMU noKa3arensiMu. CpaBHeHue creneHeil. [IpeoOpa3zoBaHMs BbIpaXKeHHI,
COZlepIKaIMX CTENEeHU. Perenne noka3aTeapbHbIX ypaBHEHUN.

Pemenne npuknagHbIx 3a1ay.

Haxoxxnenue 3HaueHuii norapudma mo mpous3BOJIBHOMY ocHOBaHuio. Ilepexon ot
OJJHOTO  OCHOBaHMS K Jpyromy. Beluucienue W cpaBHEHUE  JIOrapu(MOB.
JlorapudmMupoBaHue U TOTEHIUPOBAHNE BbIPAKEHU.

[IpuOnm>xeHHbIe BBIYMCIECHUS U PELICHNs TPUKIAJAHbIX 3a/1a4.

Pemenue norapudmuyeckux ypaBHEHUM.
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OCHOBBI TPUTOHOMETPHUHA
OCHOBHBbIE IOHATHUSA

Pagnannas mepa yrna. BpamarenbHoe nBuxkeHune. CUHYC, KOCHHYC, TaHT€HC U

KOTaHI'€HC YHCJIA.
OcHOBHbIE TPUTOHOMETPHUYECKHE TOKIECTBA

®opmyinsl npuBeneHuss. Dopmyiibl cinoxenus. Popmyisl yaBoeHuss Popmynsl noo-

BUHHO20 Y2la.
IIpeoOpa3zoBanusi NPOCTEHIIMX TPUTOHOMETPHYECKHUX BbIPAKEHUI

[IpeoOpazoBanue CymMMbl TPUTOHOMETPUUECKHX (YHKIMK B MPOU3BEICHUE W
MPOU3BEACHUSI B CYMMY. Bwipaoicenue mpucoHomempuyeckux QyHKyuil uepe3 maHeeHc
NOJIOBUHHO20 ap2yMeHmd.

TpuroHoMmerpuyeckne ypaBHeHHsI 1 HEPAaBEHCTBA

[IpocTeiiue TPUTOHOMETPHUUECKHUE YPaBHEHHS. Ilpocmeuwue
MpU20HOMempuiecKue HepaseHcmaa.

OOpaTHble  TpUroHOMeTpHuYecKHe  (QYHKUMH. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC.

Ilpakmuueckue 3anamus

PannanHblil MeTON M3MEPEHHUSI YIII0B BPAILLEHUS U CBA3b C IPaAyCHON MEPOM.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA, (DOPMYJIBI CIIOXKEHUS, YABOCHMS,
npeoOpa3oBaHWEe  CYMMbl  TPUTOHOMETPUYECKMX  (PYHKIMIA B NPOU3BENICHUE,
npeoOpa3zoBaHue MPOU3BEACHHUS TPUTOHOMETpUUeckux (QyHKUM B cymmy. [lpocreifiue
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA.

OOpaTtHbie TPUTOHOMETPUYECKUE (PYHKIHH: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

®YHKINU, NX CBOUCTBA U TPAOUKN

@®ynknuu. O01acTh ompenereHuss U MHOXECTBO 3HA4YeHWH; rpaduk (QyHKIHH,
nocTpoeHue rpadukoB GyHKIIUN, 3aIaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

CaoiicTBa (pyHKIIUM. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OTPAHUYECHHOCTb,
NepUOaUYHOCTh. [IpoMexyTkn Bo3pacTaHusi U yObIBaHUS, HauOOJIbllIee M HAaWMEHbIIIEe
3HaU€HUsA, TOYKM  dKcTpemyma.  ['paduueckas  unTepnperaums.  [Ipumepsl

(GYHKUIHMOHANBHBIX 3aBUCUMOCTEN B peajibHBIX IMpolleccax U SBJIEHUSIX. ApupMeTudecKkue
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onepauun Haj QyHkuusamu. CroxHas ¢QyHkuua (komnosuuwus). [lowamue o
Henpepvl8HOCMU (OYHKYUL.

Oo0patnbie dynxkumu. Ooracmv onpedeieruss u 001ACMb 3HAYEHUNU O0OPAMHOU
@yuxyuu. I pagux oopammuou hynkyuu.
CreneHHble, moKa3aTeJibHbIC, JJorapugpMuiecKkue 1 TPUTOHOMETpUYeCKUe (PYHKIIUN

OO0paTHbIE TPUTOHOMETPHYECKHE PYHKIUM

Omnpenenenus GyHKIMI, UX CBOMCTBA U TpaduKy.

[IpeoOpazoBanus rpaduxoB. [lapamnenbHblii IEpeHOC, CUMMETPUS OTHOCUTEIHHO
OCEll KOOpAMHAT M CHUMMETPHUS OTHOCUTEIBHO Haudajla KOOpPJIWHAT, CUMMETPUS
OTHOCHUTEJIBHO MPSMOMU ) = X, PACTAKEHUE U CKATHUE BAOJb OCE KOOPAUHAT.

Ilpaxkmuueckue 3anamus

[IpuMepsl 3aBUCUMOCTEH MEXKIYy TMEPEMEHHBIMH B peEajbHBIX IMpoOIeccax U3
CMEXHbIX auciMIUIMH. Omnpenenenne (yHkuui. Iloctpoenne u ureHue rpaduKoB
¢byukmuit. WccnenoBanne ¢(ynkuuu. CBoiicTBa JTMHEHHOW, KBagpaTUYHOW, KYCOYHO-
JUHEHHOW W NpoOHO-TMHEWHON (QyHKIMA. HempepwhiBHBIE W mepuonndeckue (HyHKIIHUH.
CaolicTBa U rpauKu CHHYyCa, KOCUHYCa, TaHTeHca U KoTaHreHca. OOpaTHbie GyHKIIUN U
ux rpadpuku. OOparHble TpuroHomerpudeckue ¢ynkuuu. IIpeoOpa3zoBanus rpaduka
¢dbynkuuu. ['apMonndeckue konedanus. [lpuknaanpie 3agaqn.

[lokazarenpHble, Jorapudmuyeckue, TPUTOHOMETPUUYECKHE  ypaBHEHUS U
HepageHcmeada.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IHociienoBarejbHOCTH. CnocoOb1 3a7aHus 51 CBOWCTBA  YHUCJIOBBIX
nociiefoBaTenbHocTed. [lonamue o npedene nociredosamenvrocmu. Cywecmeosanue
npedeia  MOHOMOHHOU  O2paHudenHou  nociedogamenvhocmu.  CyMMHpPOBaHUE
nocJyieoBaTenbHOCTEH. beckoHeuHO yObIBarommass TeOMETpUYECKass IMpOrpeccuss U ee
CyMMa.

IlpousBoanasi. IlonsTne o TpPOW3BOAHON (YHKIIMH, €€ TEOMETPHUECKUUA U
¢busnueckuil cMmbIci. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. [IpousBomnbie
CYMMBI, Pa3HOCTH, MPOU3BENECHUS, YacTHbIE. [IpOM3BOJIHBIE OCHOBHBIX 3JIEMEHTAPHBIX

¢bynkuuid. [lpumeHeHune TPOU3BOAHOW K HCCIENOBAaHUIO (DPYHKIUH U TOCTPOCHUIO
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rpadukoB. IIpouszsoonsie 0opamuol hyHKyuu u KOMRO3UYUU QyHKYUU.

[IpuMepsl HCTIOIB30BaHMS IPOU3BOAHON JJI1 HAXOXKICHNS HAWIYUIIETO PELICHUS B
NPUKIAJAHBIX 3a7a4ax. Bropas npous3BoiHasl, €€ reOMETPUYECKU U (PU3HYECKHUI CMBICI.
Haxoxxnenue ckopocTu Ju1st mporiecca, 3agaHHoro GopMyion u rpaduxom.

IlepBooOpa3Hass u wuHTerpaj. [IpuMeHeHHe oONpenerneHHOro HHTerpana i
HAXOXJEHUSl TUIOIMAAU KpUBOJMHMHEWHONW Tpanenun. Dopmyna Hrerorona-Jleitbaua.
[Tpumeps! IpUMEHEHHs UHTErpaia B pU3MKe U T€OMETPHUHU.

Ilpakmuueckue 3anamus

YucnoBasi 1OCIEN0BATEIbHOCTb, CIOCOOBI €€ 3a/laHusi, BBIUUCICHUS YJIECHOB
nocienoBarenbHocTd.  Ilpenen  mocienoBarenpHOCTH.  beckoHeuHo — yObIBaromias
TFEOMETPUYECKASI IPOTPECCUSL.

[Ipon3BoiHAs: MEXaHUYECKUN U TEOMETPUYECKUN CMBICIT TPOU3BOIHOM.

VYpaBHenue  kacarenpHOM B obOmem  Buge. llpaBuna u  dopmynsl
auddepeHunpoBanus, Tabnuua MPOU3BOAHBIX dJeMeHTapHbIX (pyHkuuid. MccnemoBanue
byHKIIMM C TOMOIIbIO Tpou3BoAHOW. Haxoknenune HamOONbIIEr0, HAUMEHBIIETO
3HAYEHMS U SKCTPEMAJIbHBIX 3HAYCHUHN (PYHKIINU.

Wurterpan u mnepBooOpasHas. Teopema Hpiorona-Jleitbuuma. Ilpumenenue
MHTErpaJla K BBIYMCICHUIO (PU3NYECKUX BETUUYMH U TUIOIIAEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs1 W CHCTeMbl YpaBHeHMH. ParnuoHanbHble, UpPpALMOHAIbHBIE,
MTOKA3aTEIbHbIE U TPUTOHOMETPUUYECKNE YPABHEHHUS U CUCTEMBI.

PaBHOCMIIBHOCTE ypaBHEHHI, HEPABEHCTB, CUCTEM.

OCHOBHBIE TIPHEMBI UX PEUICHHS (Pa3I0KEHUE HA MHOMXHUTENIH, BBEJECHUE HOBBIX
HEU3BECTHBIX, MOACTAHOBKA, IpapuuecKuil METOx).

Hepagencrsa. PanmonaneHnsbie, MppalMOHAJIbHBIE, II0KAa3aTEJIbHbIE u
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLIECHMS.

HUcnoab3oBanue cBOMCTB M rpa¢ukoB PyHKUMI NPU peliecHUH YPABHEHUH M
HepaBeHCTB. Meron wuHTepBanoB. M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH
MHO’KECTBA PELICHUI YPAaBHEHUI U HEPABEHCTB C JIBYMS [IEPEMEHHBIMU U UX CHUCTEM.

Ilpuknaonwvie 3a0auu
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[IpuMeHeHne MaTeMaTUYECKUX METOJIOB JJISI PEUIEHUs COAEPIKATENbHBIX 3aJay U3
Pa3JIMUHBIX 00JacTel HayKU U MPaKTHUKHU.

NuTtepriperanys pe3ynbraTa, y4eT pealbHbIX OrPaHUYEHUN.

Ilpakmuueckue 3anamus

Kopuu ypaBuenuii. PaBHocuiibHOCTh ypaBHeHUH. [IpeoOpa3zoBanne ypaBHEHUM.

OcHOBHbIE PUEMBI PEUICHUS YpaBHEHUH. PellieHne cucTteM ypaBHEHHI.

Hcnonb3oBanue CBOWUCTB W TpaduKoB (YHKIMN [ pEIICHUs YpPaBHEHHH W
HEPaBEHCTB.

KOMBUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM
JJieMeHTbl KOMOMHATOPUKHU

OcCHOBHBIC TIOHSATHUS KOMOWHATOPUKH. 3aJadydl Ha IMOJCYET YHCia pa3MEIlCHUH,
MEepEeCTaHOBOK, codeTaHui. Pemenue 3amau Ha nepebop BapuantoB. Dopmyna OMHOMA
HeroTona. CBoiicTBa OMHOMUHAIBHBIX KO3 duimenToB. Tpeyronbauk [lackans.

JIeMEeHTbI TEOPUH BEPOSITHOCTEH

CoObITHE, BEpPOSTHOCTH COOBITHSI, CIIOKEHHE W YMHOXXEHHE BEpPOATHOCTEH.
Ilouamue o ue3zasucumocmu cobvimuti. J[UCKpemHas CHyYauHas 6eludyuHd, 3aKOH ee
pacnpeodenenusn. YHucnogvle xapakmepucmuku OUCKPEMHOU CAYYAUHOU — BelUYUHBL.
Tlonusmue o 3axkone 6onbUIUX YUCEI.

JJIeMEeHThI MATEMATHYECKOM CTATUCTUKH

[IpencraBnenue JaHHbIX (TaOdMIBI, JOUAarpaMmbl, Tpaduku), eeHepanrvHas
COBOKYNHOCHb, 8blOOPKA, cpedHee apugpmemuueckoe, meouana. llowsmue o 3adauax
Mamemamuyeckou CmamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 6eposamHOCHMHbIX MEMOO08.

Ilpakmuueckue 3anamus

Uctopust pa3BuTusi KOMOMHATOPUKH, TEOPHH BEPOATHOCTEH W CTATHUCTUKUA U HX
poib B pa3NMyHBIX  cepax  dYENOBEUECKOW  KHU3HENMeATeabHOCTH. [IpaBuia
KOMOMHATOpUKH. PelieHne KOMOWMHATOPHBIX 3amad. Pa3meleHus, couyeTaHus U
nepectanoBku. bunom Herotona u TpeyronbHuk [lackans. IIpuknagaeie 3agayn.

Knaccuueckoe omnpeneneHne BEpPOSITHOCTH, CBOMCTBA BEPOATHOCTEHM, TeopeMa O

CyMMe BeposaTHOCTEN. Beruncinenue BepostHocTer. [lpukiiagneie 3anauu. [lpencraBnenue
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YUCIIOBBIX JaHHbIX. [[pukiaaHbie 3a0a4n.
I'EOMETPUA
I[IpsiMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacrionoxxkeHue AByX MpsAMBbIX B IpocTpaHcTBe. [lapamienbHOCTh npsMon
1 wiockocTu. [lapammenbHOCTh IWIOCKOCTEN. [lepreHIuKyIIpHOCTh PSIMOM U TIIIOCKOCTH.
[lepieHaUKYJISIp ¥ HAKIIOHHAS. YTOJ MEXKAY NPSIMOU U IJIOCKOCTBIO. JIByrpaHHBIN yTOJL.
Yron mexay miocKocTsIMHU. 1leprieHIuKysspHOCTh ABYX IUIOCKOCTEM.

['eomerpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: IMapalieTbHBIH  MEPEeHOC,
CUMMETPHUSI OTHOCHUTEIIBHO INTIOCKOCTH.

[lapannenbHoe  mpoekTupoBaHue.  [lowadb  OpmocOHANLHOU  NPOEKYUU.
N3o0pakeHne mpocTpaHCTBEHHBIX (UTYP.

MHOrorpaHHuKHU

Bepuiunsl, pedpa, rpanu MHOrorpaHHuka. Pazeepmra. Muozoepannvle yenvl. Buiny-
K1ble MHO2oepaHHuku. Teopema Dinepa.

[Ipusma. Ilpssmas u maxrounas npusma. IlpaBunpHas npusma. [lapannenenumnen.
Ky®.

[Iupamuna. [IpaBunbHas nupamuaa. Y cedeHHas nupaMmuaa. Terpasap.

CummeTrpuu B KyOe, B mapaijielienuIeie, B IpU3Me U MupamMue.

Ceuenust Kyda, MPU3MbI U THPAMU/IBI.

[IpencraBnenre O MNpPaBUWIBHBIX MHOTOTPAHHHMKAx (TeTpa’zpe, KyoOe, OKTadjpe,
JOJIEKAdIPE U UKOCABIPE).

Tejia ¥ IOBEPXHOCTH BpaLlleHUS

Hunusaap u koHyc. YcedeHHbI KoHyc. OcHOBaHHE, BBICOTa, OOKOBAasi MOBEPXHOCTH,
obpa3yromas, pa3BepTka. OceBble CEUEHHs U CEUCHHSI, apaylieIbHbIe OCHOBAHMIO.

Hap u chepa, ux ceuenus. KacarenapHas miockocTs K chepe.

N3mepenust B reomeTpuu

O6nem u ero uzmepenue. MurerpansHas hopmysna oobema.

®opmyinbl 00beMa Ky0a, MPSAMOYTOIBLHOTO Mapauieienuneaa, Ipu3Msbl, UIAHIPA.
dopmyibl 00beMa MUpaMuibl U KoHyca. DopMyJIbl TIOMAAN TOBEPXHOCTEH MUIUHAPA U

konyca. ®opmynsl oObema 11apa u miomanu chepsl.
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[TogoOue ten. OTHOIIEHUS IUTONIa[eH TOBEPXHOCTEN U 00bEMOB MOI00HBIX TEJl.
Koopannarsl 1 BeKTOPbI

[IpsmoyronbHas (nekapToBa) CUCTEMa KOOPJAMWHAT B mpocTpaHcTBe. dDopmyna
pPacCTOSTHUS MEXKIY IBYMS TOUKaMU. Y paBHEHUS CPEPBI, nI0CKOCU U NPAMOLL.

Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. (ClioKeHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasiiokeHue BEKTOpa MO HAMpPaBIEHUSIM. YTOI MEKIY
nByMs BekTopamu. IIpoekuust BekTopa Ha ocbk. Koopaunatel Bektopa. CxansipHOe
IPOU3BEICHUE BEKTOPOB.

Hcnonp3oBaHne KOOpAMHAT YW BEKTOPOB MpPHU PEHIEHUM MATEMATHYECKUX U
MPUKJIAIHBIX 3a]a4.

Ilpaxkmuueckue 3anamus

[Ipy3HaKkyu B3aMMHOTO PACIIOIOKEHUS MPSAMBIX. YTOJI MEXKIY NMpsAMbIMH. B3anmHoe
PacCMoIOKEHUE MPSIMBIX U TWIOCKOCTEN. [IepneHInKynsip 1 HaKJIOHHAs K IUIOCKOCTH. YTOJI
MEXKIy NPsIMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pACIOJIOKEHUH MNPSIMON U
IJIOCKOCTH. TeopeMa O Tpex MepIEeHANUKYIIsIpax.

[Ipu3Haky U CBOMCTBA NMAPAJUICIBHBIX U NEPIEHIAUKYIISPHBIX IIIIOCKOCTEM.

PaccrosiHMe OT TOUKM 10 TUIOCKOCTH, OT MPAMOM 10 INIOCKOCTH, PACCTOSTHUE MEXAY
TUIOCKOCTSIMH, MEXKAY CKPEIIMBAIOUUMUCS MPSIMBIMUA, MEXKY MTPOU3BOIILHBIMU (UTYypaMU
B IIPOCTPAHCTBE.

[TapannenbHoe TMPOEKTUPOBAHUE U €ro CBOMCTBA. Teopema o niowaou
OpPMO2OHATbHOU npoexkyuu MHO20)20IbHUKA. B3anmnoe PacCIONI0KEHUE
MIPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie Buasl MHOTOrpaHHUKOB. WX wu3oOpaxkenws. CedeHus, pa3BepTKH
MHOTOrpaHHukoB. IDlnomane mnoBepxHOCTH. Buasl cHUMMeETpuii B IPOCTPAHCTBE.
CuMMeTpus Tel BpalleHUs] © MHOTOTPaHHUKOB. Berauciienne miomasei 1 00beMOB.

Bekropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOPJAMHAT B MPOCTPAHCTBE.

VYpaBHeHUE OKpYXHOCTH, cCQepbl, IUIOCKOCTH. PaccTrosiHne MexIy TOYKaMHu.
JIelCTBHS C BEKTOpAMHU, 33IaHHBIMU KOOpAnHaTaMu. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB.
BekTtopHoe ypaBHEHHME TPAMOM M  IUIOCKOCTH. lcmonb30BaHME BEKTOPOB IIPH

A0Ka3aTCIbCTBC TCOPEM CTCPCOMETPHUM.
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6. TEMATUYECKOE IINTAHUPOBAHUE

[Ipu peanuzanuu copaepkaHusi o01eo0pa3oBaTeIbHON Y4EOHOM AUCIUTIIUHBI

OV 1.04 «MaTtemaTuka» yueOHast Harpy3ka oOy4arominuxcs COCTaBIsET:

Buj yueOHoii padoThl

0O0beM B yacax

O0beM 00pa3oBaTeJIbHON MPOrpaMMbl 296
B TOM 4HcCJIe:

TEOpPETHIECKOE 00yUueHne 220
MPAKTUICCKHE 3aHATHUS 40

abopaTOpHbBIC 3aHITHS

y4eOHBIM TUIAHOM
HE TIPETYCMOTPEHBI

KOHCYJIbTalluA

y4€OHBIM TUTAHOM
HE IIPETYCMOTPEHbI

CaMOCTOATCIIbHAA pa60Ta

y4eOHBIM TUIAHOM
HE MIPETYCMOTPEHBI

IIpome:xyTounas arrecraums B gopme IK3aMeHa

36

7. TEMATUYECKHAM IIJIAH YYEBHOM JUCIUILIVHBI

OV]1.04 <MATEMATHUKA)»
. Pacnpenesnenune TpyaroeMKocTH pasgena (B
Bi yueonoii padorsr Bcero ql;czzlx) no Blrlli)glff: yueOHoit pl;ﬁ(?n,l (
4YacoB Ha

AymutopHble  3aHATHA.  CONCPXKAHME  paspen ek IIpakTnyeckue | Jlaboparopueie
00y4YeHHS 3aHATHA 3aHATHA
BBenenue 2 2
Pasgen 1. PasBurue moHaTus o yucie 10 8 2 .
Paznen 2. KopHu, creneHu W 24 20 4
morapumsl
Paznen 3. IlpsiMble W IIJIOCKOCTH B 22 20 2 )
MPOCTPAHCTBE
Pa3nen 4. KomOunaTopuka 12 10 2 -
Pa3nen 5. KoopanHaThl 1 BEKTOPHI 19 16 3 -
Pa3nien 6. OCHOBBI TPUTOHOMETPUHU 28 25 3 -
Pa3nen 7.®yHKIMU U rpaduKu 28 25 3
Pasnen 8. MHOrOrpaHHUKM U KpYIJIblE 30 25 5
Tena
Pasnen 9. Hawama maTemaTHdeckoro 33 27 6
aHau3a
Paznen 10. HWurterpan. Ilpumenenue 15 12 3
MHTETrpaa.
Paspen  11.  DOnemenTsl  Teopun 14 12 2
BEPOSITHOCTE! M MaTeMaTHYECKOU
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CTaTUCTHUKH

Pasnen 12. YpaBHeHUs 1 HEpaBEHCTBA 23 18 5

roro

260 220 40 -

IIpome:xyTounas arrecranus B ¢popme 3k3ameHa 36 yacoB

Bcero

296

8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOU JEATEJIBHOCTH

OBYUYAIOLHINUXCHA
Conep:xanue XapakTepucTHKA OCHOBHBIX BUA0OB Y4eOHOM AeATeIbHOCTH 00Y4a0IMXCs
o0y4eHus (Ha ypoBHe y4eOHbIX 1eiiCTBUI)
Beenenue O3HakoOMJIEHHE C POJIbI0 MAaTEMATUKH B HAyKe, TEXHUKE, SKOHOMHUKE,

I/IH(i)OpMaIII/IOHHBIX TEXHOJIOTUAX U HpaKTI/I‘IeCKOfI NCATCIIBHOCTH.
O3HaKOMIIEHUE C OeJBsIMU U 3aa4aMi U3YUCHUS MATCMATHUKU ITPU OCBOCHUUN
npodeccuii CI10

AJITEBPA

PaszBuTHe mmoHATHA O
quCIIC

Beinosnnenne apudmerndeckux qeHCTBUN HAJl YUCIIaMHU, COYeTasi yCTHBIE U
[IACbMEHHBIE IPUEMBI.

Haxosxaenne npuOamKeHHbIX 3HAUCHUH BEJIMYMH U MOTPEIIHOCTEN
BBIYUCIICHUH (a0COIOTHON ¥ OTHOCUTEIBHOM ); CPaBHEHUE YHCIIOBBIX
BbIpakeHuil. HaxoxxaeHue ommook B mpeoOpa30BaHUsAX U BBIYUCICHUAX (OTHO-
CUTCSI KO BCEM IYHKTAaM IIPOTrPaMMbl)

Kopnu, crenenu, nora-
pUGMBI

O3HakOMJIEHHE C TOHSITHEM KOPHs N-il cTeneHu, CBOMCTBAMU pauKajoB U
MpaBUJIaMU CPAaBHEHUSI KOPHEH.

DopMyITUPOBAHUE ONIPEAEIIEHUS KOPHS U CBOMCTB KOpHEW. Briunciienue u
CpaBHEHHE KOPHEH, BHITIOJTHEHHE MIPUKUAKY 3HAaUeHHs KopHs. [IpeoOpa3oBanue
YHUCJIOBBIX M OYKBEHHBIX BBIPAXKCHHM, COAEPIKAIINX PAJTUKAIIBI.

BrimonHenue pacueToB mo GopMyliaM, COIepIKaIlUM paauKaibl, OCYIIECTBIISII
HEO0OXOIMMBIE TIOJICTAHOBKH U NpeodpazoBanms. OnpeneneHne
PAaBHOCUJIBHOCTH BBIPAXEHUH C paaukanamu. Pemenue nppaunoHaabHbIX
YpaBHEHUH.

O3HaKOMJIEHHE C TOHATHEM CTENIEHU C JEMCTBUTEIbHBIM IIOKA3aTEIIEM.
HaxoxneHve 3HaueHM cTeneHu, UCTIONb3Ys TPU HEOOXOITUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anucbiBaHUE KOPHS K-il CTENIEHU B BUJE CTEIIEHU C IPOOHBIM MOKa3aTeleM U
Ha000POT.

DopMyITMPOBAHUE CBOMCTB CTENEHEN. BhluncieHne cTenenei ¢
panoHaIbHBIM IOKA3aTENEM, BBINOJIHEHUE IPUKUAKY 3HAUEHHSI CTEIIEHH,
CpPaBHEHHUE CTEIICHEN.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKECHUH, COIEPKAIINX CTETICHH,
MIPUMEHSSI CBOMCTBA. Perienne noka3zareabHbIX ypaBHEHU.

O3HaKOMJIEHHE C TPUMEHEHUEM KOPHEN U CTENEHEN IIPU BbIUNCIEHUU
CpPEeIHMX, ACJIICHUH OTPE3KA B «30JI0TOM CEYEHUM». PellieHne npukiiaaHbIx
3a/1a4 Ha CJI0XKHbIE IPOLEHTBI

[IpeoGpa3zoBanue anre-

Beimonnenue nmpeodpa3zoBaHuii BRIpaKeHHA, TIPUMEHEHUE (POPMYJI, CBI3aHHBIX

Opanueckux CO CBOMCTBaMHM cTerneHei u gorapudpmosn. OrnpeneneHne 006JacTi JOMYCTUMbIX
BBIPAKECHUIN 3HA4YeHUH JIoTapu(PMUIECKOTO BRIpaKeHH. Pemenue morapupmMuaeckux
YPaBHEHUM
OCHOBbI TPUTOHOMETPUUN
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OCHOBHEIE ITOHATHSA

N3ydeHne pailnaHHOTO METOJA U3MEPEHUS YITIOB BPAILCHUS U UX CBA3H C
rpaaycHoii Mepoil. MI300pakeHue yrioB BpalleHusi Ha OKPYXHOCTH,
COOTHECEHME BEJIMYMHBI YTJIa C €ro pacnojaoxenuemM. PopMynupoBaHue
OIpeJieIeHUui TPUrOHOMETPUUYECKUX (DYHKIIMHN JIJIs YTII0B TOBOPOTA U OCTPBIX
YTJIOB NMPSIMOYTOJILHOTO TPEYroJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

OCHOBHEBIE TPUTOHOME-
TPUUICCKUC TOKACCTBA

IIpuMeHeHnEe OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB JIs1 BBIYACIICHMUS
3HAYCHUH TPUTOHOMETPUYECKUX (DYHKIMIA 1O OTHOM M3 HUX

[TpeoGpa3zoBanus mpo-
CTEHIINX
TPUTOHOMETPUUECKUX
BBIPXKEHUMN

W3yueHre OCHOBHBIX (hOPMYJT TPUTOHOMETPUU: (POPMYIIBI CIOKEHUS,
yIBOEHUS, IPEOOPa30BaHMUs CyMMbI TPUTOHOMETPUUYECKUX (QYHKLUH B
IIPOU3BEICHUE U NTPOU3BEICHUS B CYMMY U IIPUMEHEHUE IIPYU BBIYNCICHUN
3HAUEHUS] TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLICHUS €TO.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHON OKPYKHOCTH
U IPUMEHEHUE UX JUIsl BbIBOJA (OPMYJI IPUBEACHHUS

IIpocreiimme TPUTOHO-
METPUYECKHE YpaBHE-
HUS U Hepasencmea

Pemienue no ¢popmynam 1 TPUTOHOMETPUYECKOMY KPYT'y IPOCTEH LITHX
TPUTOHOMETPUYECKNX YPAaBHEHHM.

[IpumeHeHne 00X METOJIOB PELICHHUs ypaBHEHUH (IpUBEICHUE K
JUHEMHOMY, KBaIpaTHOMY, METOJ Pa3JI0KEHUSI HA MHOKUTEIIH, 3aMECHbI
MIEPEMEHHON ) NIPU PELIEHUH TPUTOHOMETPUUYECKUX YPaBHEHUN. YMEHHE
OTMEYaTh Ha Kpyre peIeHUs MPOCTEUIINX TPUTOHOMETPHUUECKIX HEPABCHCTB

ApKcuHYC,
apKKOCHHYC,
apKTaHTe€HC YKcia

O3HaKoOMJIEHHE C MIOHATHEM OOPAaTHBIX TPUTOHOMETPUYECKUX (PYHKIIHI.
N3yuenue onpeneneHuil apkCUHyca, apKKOCUHYCA, apKTaHI€HCa YUCIIa,
(bopMynupoBaHUE UX, N300pakeHUE HA €AMHUYHONW OKPYKHOCTH, IPUMEHEHHE
IIPU PELICHUH YPABHEHUN

®YHKIWN, X CBOMCTBA U TPAOUKU

OyHKIHN.
Iloustne o
HENPEPBIBHOCTH

byHKIIH

O3HaKOMJIEHHE C TOHSITHEM NIEPEMEHHOM, TPUMEPAMHU 3aBUCUMOCTEN MEXKIY
NepPEMEHHBIMH.

O3HakOMJIEHHE C TOHATHEM I'paduka, onpeeneHne IPUHAIEKHOCTH TOUKU
rpaduxy ¢pyakuu. OnpeneneHue no popmye npocTeiiiell 3aBUCUMOCTH,
BUa ee rpaduka. Beipaskenue mo gpopmyiie oJHON IEpeMEHHOI Yepe3 IpyTue.
O3HakomJieHHe ¢ onpezeneHreM GyHKINU, GOpMYIUpOBaHHE €ro.
Haxosxaenne o0acTi onpeaeneHus U 00JacTH 3HAYCHUH QYHKITHH

CBoiicTBa QyHKIIUH.
I'paduueckas unTEp-
npetanus. [Ipumepsl
(GyHKIMOHATIBHBIX 3a-
BHCHMOCTEM B
peaNbHBIX IIpoLeccax u
SIBIICHUSAX

O3HakoMJIEHHE ¢ TpUMepaMu GYHKIIMOHAIBHBIX 3aBUCUMOCTEN B PEaIbHBIX
IIPOLIECCAX U3 CMEXKHBIX TUCLUIUIMH.

O3HaKOMIJIEHHE C TI0KA3aTEIbHBIMU PACCYKICHUSAMH HEKOTOPBIX CBOKCTB
TUHEHON U KBaJpaTUIHON (YHKIIUH, IPOBEICHNE UCCIICIOBAHUS TUHEIHOMH,
KYCOYHO-TMHEHHOM, TPOOHO-TMHEHHON 1 KBAJAPATUUHON QYHKITNH,
noctpoeHue ux rpapukos. [loctpoenue u ytenne rpagukoB GyHKIUHA.
HccnenoBanue GyHKITNN.

Cocrasnenue BUI0B (PyHKIUH IO JaHHOMY YCJIOBHUIO, PEIICHUE 33729 Ha
KCTPEMYM.

Beimosinenne npeodpazoBanuii rpaduka GyHKIMN

OO6patHbie QyHKIMN

W3yuenue nonamus obpammuoti pyukyuu, OnpeaeseHiue BUaa U nocmpoenue
epaghuxa obpamuou hyHKyuu, Haxoxcoerue ee 001ACMU OnpeoeseHus U
obaacmu 3navenuti. [IpuMeHeHne CBOWCTB (GYHKIUI PH UCCIIETOBAHUT
YpaBHEHHI U PEIICHUH 3a/1a4 Ha SKCTpeMyM. O3HaKOMIICHUE C TIOHSATHEM
CJIOKHOW (DYHKIIMU

CreneHHble, MOKa3a-
TeJbHBIE, JIorapu(pmMu-
YeCKHe U TPUTOHOME-
Tpu4yeckue (yHKIHU.
OOpaTHbIe TPUTOHOME-
Tpudyeckue QyHKIMU

Brruucnenue 3nauenuii pyHKUMi Mo 3HaUeHUI0 aprymeHTa. OnpeneneHue
MOJIOKEHUS TOUYKHU Ha TpaduKe 1Mo ee KOOpAUHATaM U Ha000pOT.
Hcnonp3oBanue cBOMCTB QyHKUMMN 1)1 CPaBHEHUS 3HAUEHUN CTETICHEN 1
sorapu¢MmoB.

[Toctpoenue rpadukoB cTeneHHBIX U Jorapumuueckux GyHkuuid. Pemenue
MOKa3aTeJIbHBIX U JIOTapu()MUUECKUX YPAaBHEHUI U HEPABEHCTB MO U3BECTHHIM
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aJropuTMaM.
O3HakOMJICHHE C TOHITHEM HEMPEPHIBHON NEPUOANYECKON (PYHKIIHH,
(dbopMynupoBaHUE CBOICTB CUHYCAa U KOCUHYCA, TOCTPOCHUE UX IPa(UKOB.
O3HakOMJICHHE C TOHATHEM TapMOHHYECKHX KOJeOaHUW H TpUMepamMu
TapMOHHYECKUX KOJICOAHWU ISl OMHCAHHS TPOLECCOB B (U3UKE U JIPYrUX
00JacTsIX 3HAHUS.

O3HakoMJICHHE C TIOHSATHEM Pa3pbIBHOW  IMEPUOAMYECKON  (YHKIHH,
(dbopMynupoBaHHEe CBOMCTB TAHI€HCA M KOTAHT€HCA, TOCTPOCHUE UX TpahUKOB.
[Tpumenenue cBoMcTB PYHKITUH I CpaBHEHHS 3HAUYEHUN TPUTOHOME-
TPUYECKHUX (YHKIIHHA, PEIICHUS] TPUTOHOMETPUYECKUX YPABHCHUN.
Ilocmpoenue epaghuxos 0dpamubix mpucoHoMempuyeckux OyHKyutl u
onpedenenue no epapuram ux ceolcms.

BrimoaeHne npeobpa3zoBanus rpad)ukoB

ITocnenoBaTenbHOCTH

O3HakoMJIEHHE C TIOHATHEM YHUCIOBOM MOCIEI0BATENBHOCTH, CIIOCOOaMU ee
3a/laHusl, BBIYMCIICHUSIMU €€ YJICHOB.

O3naxomnenue ¢ nouamuem npeoena nociedosamenvrocmu. O3HAKOMIICHUE C
BBIUHCJIEHUEM CYMMbI OECKOHEUHOT'0 YHCIIOBOTO psijia Ha IpUMepe
BBIYUCIICHUS] CYMMbI O€CKOHEYHO yOBIBAIOIIECH T'€OMETPHUECKOM IPOTpecCcuu.
Pemenue 3a1ay Ha npumMeHeHHe HOPMYIIbI CYMMbI O€CKOHEYHO yObIBaOIIEH
Ire€OMETPUYECKON IPOTPECCUH

IIpoussoanas u ee
IIPUMEHEHHE

O3HaKOMJIEHHE C IOHATHEM ITPOU3BOJHOM.

N3yuenue u popMysinpoBaHue €€ MEXaHUYECKOTO U FEOMETPUUECKOI0 CMbICIIA,
U3yYeHHE aIrOpUTMa BBIYUCIECHHS IPOU3BOIHOM Ha MPUMeEpe BBIYUCICHHUS
MI'HOBEHHOI CKOPOCTH U YIJIOBOrO K03(hPHIMEeHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOM B 001eM BUJIE.

YcBoenue npasuil qudhepeHIIMpoBaHus, TAOIULBI TPOU3BOIHBIX
3JIEMEHTApHBIX QYHKIMN, TpUMEeHeHue It TuddepeHpoBanns GyHKINH,
COCTaBJICHUS] YPaBHEHMSI KacaTeJIbHOM.

W3yueHne TeopeM 0 CBSI3U CBOMCTB (DYHKIIMM U IPOU3BOJHOM, (pOpMyTUpOBKa
uX.

IIpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIeT0BaHMS (PYHKIIMHU, 3aJaHHOM
hopmyoi.

YcTaHOBIIEHHE CBSA3H CBOMCTB (DyHKIIMHU U MTPOU3BOIHOM MO UX TpaduKam.
ITpumeHeHne NpoU3BOJHOMN /7S pEIICHNUs 3a/1a4 Ha HAXOXKAEHNEe HanOoIbIIETo,
HAaMMEHBIIIET0 3HAYEHUS U Ha HAXOXKIEHUE SKCTpEMyMa

[lepBooOpaznas u
UHTErpal

O3HakoMIJIEHHE C TIOHSATHEM HMHTETpajia v nepBooOpasHOM.

W3ydenue nmpaBuiia BEIYMCICHUS IEPBOOOpa3HON U Teopembl HproToHa—

JleriOHumna.

Pemenue 3a1auy Ha CBsI3b MEPBOOOPA3HOM U €€ MPOU3BOIHOMN, BHIYHCICHUE
epBOOOPA3HOM I JAHHON (PYHKIINU.

Pemenue 3a1ay Ha MpUMEHEHHE WHTETPaa i BEIYUCICHUS (PU3NIECKUX
BEJINYWH U IUIOMaaei

YPABHEHUIA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
YpaBHEHUH
HepaBencrtpa u
CUCTEMBI HEPABEHCTB C
JBYMS IEPEMEHHBIMHU

O3HakoMJIEHHE C IPOCTEHIINMH CBEACHUAMU O KOPHSIX alnredpanyeckux
YPaBHEHUH, IOHATUAMU UCCIIEAOBAHUSA YPABHEHUM U CUCTEM YPABHEHUM.
N3ydeHne Teopuu paBHOCWIBHOCTH YPABHCHUN U €€ TIPUMEHEHUS.
IloBTOpEHME 3alIMCH PELICHUS CTAHAAPTHBIX YPaBHEHUH, IIPUEMOB
peoOpa30BaHUs YPaBHEHUM JUId CBEACHUS K CTAaHIAPTHOMY YPaBHEHHUIO.
Pemrenne panuoHanbHbIX, UPPALMOHAIBHBIX, [I0KA3aTEIbHbIX U
TPUTOHOMETPUYECKHUX YPABHECHUM U CUCTEM.

Hcnionb30BaHue CBOMCTB U rpaduKoB GyHKIMI ISl PEIICHUS] YpaBHEHUM.
IIoBTOpEHNE OCHOBHBIX IPUEMOB PEILIECHUS CUCTEM.
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Pemenue ypaBHeHU! ¢ MpUMEHEHUEM BCEX MPUEMOB (pa3yioKEeHHs Ha
MHOJKUTEJIH, BBEJICHUSI HOBBIX HEU3BECTHBIX, TIOJICTAHOBKH, IPaQUIeCcKOro
METOa).

Pemenne cucreM ypaBHEHHH ¢ MPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
O3HakomIJICHHE C OOIIMMH BOTIPOCAMHU PEIICHHS HEPABEHCTB U UCIIOJIH30BAHNE
CBOMCTB U TpadukoB GyHKIIMI IpU pellIeHnH HepaBeHCTB. Perenue
HEPaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHEM Pa3IHUHBIX CIIOCOOOB.
[IpuMeHeHre MaTEMAaTUYECKUX METOIOB JIJIsl PELLECHMS CONEPKATENBHBIX 3a1a4
U3 pa3InyYHbIX 00JacTel HAyKH U MpakTUKu. THTepnpeTupoBanue pe3yabTaToB
C YUETOM pPEAJIbHBIX OTPAHUYECHUN

BJIEMEHTbBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEU U CTATUCTUKU

OCHOBHBIEC TTOHATHUS
KOMOWHATOPUKHU

W3yuenne mpaBuia KOMOMHATOPUKH U IPUMEHEHHE TIPU PEIICHUT
KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 33a7a4 METOJOM TMepebopa W MO MpaBUILY
YMHOCHHUSI.

O3HakoMIICHHE C TIOHATHAMHA KOMOMHATOPUKHU: pa3MEIICHUSIMH, COUCTAHUSAMU,
nepecTaHoOBKaMu M (opMyiaaMu 11 UX BeruuciaeHus. O0bsicHeHUE U
npuMeHeHne (OPMYIT JUTs BEIYUCIIECHHS pa3MeIIeHUH, TePeCTaHOBOK U
COYETaHUi MpH pelIeHUH 3aaay.

O3znakomienue ¢ 6uaomoMm Herotona u TpeyronsHukom Ilackans. Pemenue
NPAKTUYECKHX 33124 C UCTIOJIb30BAHUEM MOHATUHN U IPAaBUI KOMOMHATOPUKHU

DNEMEHTHI TEOPUU

N3ydeHne Ki1accCu4ecKoro OnpeesieHns: BEPOSITHOCTH, CBOMCTB BEPOSTHOCTH,

BEPOATHOCTEMN TEOPEMBI O CyMME BEPOATHOCTEIA.
PaccMoTpenne npumMepoB BEIYUCIEHUS BEPOSITHOCTEN. Pelienue 3a1aq Ha
BBIUMCJICHHE BEPOSITHOCTEN COOBITUI

[IpencraBnenue O3HakoOMJIEHUE C NPEICTABICHUEM YUCIIOBBIX TAHHBIX U UX

JTaHHBIX (TaOJIULIBI,
TarpaMmbl, Tpadukn)

XapaKTepUCTUKAMHU.
Pemenue npaktuueckux 3agady Ha 00pabOTKy YMCIIOBBIX JAHHBIX, BEIYUCICHUE
UX XapaKTEPUCTUK

I'EOMETPUA

[IpsiMBIe ¥ IITOCKOCTH B
IIPOCTPAHCTBE

DopMyIHpPOBKA U IPUBEJICHUE J0KA3ATEIBCTB IPU3HAKOB B3aUMHOTO
pacIoOKEeHUs MPSAMBIX U IJIOCKOCTEH. Pacnio3HaBaHue Ha yepTexax u
MOJIEJISIX Pa3IUYHbIX CIIy4aeB B3aUMHOI'O PACHOJIOKEHUS IPSIMbIX U
IUIOCKOCTEH, apryMEHTUPOBAHKUE CBOUX CyXIeHUIl. PopMylinpoBaHUe
olpejieNieHu, MPU3HAKOB U CBOMCTB MapaljIeNIbHbIX U MEePHEHANKYISPHBIX
IJIOCKOCTEH, IBYTPaHHbBIX U TMHEWHBIX YTJIOB.

BrimonHenre nocTpoeHus YriloB MEXKAY MNPSMbBIMH, IPSIMOH U IUIOCKOCTHIO,
MEXy INIOCKOCTSMH I10 OIIMCAHUIO U PAaCIIO3HABaHUE UX HA MOJEIISX.
[IpumeHeHne MPU3HAKOB U CBOMCTB PACTIOJI0KEHHS IPSIMBIX U IUIOCKOCTEN MpU
pEILICHNN 3aa4.

N3006paxeHne Ha pUCYHKaxX U KOHCTPYMPOBAHHUE HA MOJIEISIX
MEePHEHIUKYIISIPOB U HAKIIOHHBIX K MJIOCKOCTH, MIPSIMBIX, MTapajlIeIbHbIX
IJIOCKOCTEH, YTIIOB MEXAY MPSMOKN M TUIOCKOCTHhIO M1 00OCHOBaHHUE
IIOCTPOCHHUS.

Pemrenne 3a1a4 Ha BEIYMCIIEHHE TE€OMETPUYECKUX BeMUUH. CIIMChIBaHNE
PaccTOSAHUA OT TOUKH J10 IJIOCKOCTH, OT MPSMOM 10 INIOCKOCTH, MEXTY
IJIOCKOCTSIMU, MEXAY CKPEUIUBAIOIIUMHUCS IPSIMBIMU, MEKY IPOU3BOJIBHBIMHU
¢urypamu B mpoctpanctse. @opMynupoBaHUE U JOKA3bIBAHHE OCHOBHBIX
TEOpPEM O PaCCTOSHUAX (TEOpEM CYIIECTBOBAHMSI, CBOMCTBA).

N300pakeHre Ha yepTekax U MOJIENISAX PACCTOSIHUSA U 00OCHOBAaHUE CBOMX
cyxnaeHui. OnpeniesieHle U BIYUCIIEHNUE PACCTOSHUIN B IPOCTPAHCTBE.
[Tpumenenue GopMyn U TEOpPEM TIAHUMETPUH ISl PEIICHUs 3a/1a4.

22




O3HakOMJICHME ¢ TIOHATHEM NApaUIEIbHOTO IPOEKTHPOBAHMA U €TI0
cBoiicTBaMH. Dopmynuposanue meopemvl O NIOWAOU  OPMOSOHANLHOU
npoeKyuU MHO20Y201bHUKA.

[TpumeHnenue Teopuu 151 000CHOBAHUS MOCTPOCHUI U BEIYMCICHHHA.
ApPryMeHTHpOBaHUE CBOUX CYKIEHUN O B3aNMHOM PaCITOJIOKEHUN
IIPOCTPAHCTBEHHBIX (pUTyp

MHororpaHHuKH

Onucanue U XapaKTEPUCTHKA Pa3IUYHbIX BUJJOB MHOIOIPAaHHUKOB,
IIEPEUUCIICHUE UX DJIEMEHTOB U CBOWCTB.

N300pakeHre MHOTOTPaHHUKOB 1 BBIITOJHEHHE MTOCTPOSHHS HA H300PaKESHUAX
Y MOJIEJISIX MHOTOTPaHHUKOB.

Beluncienue JIMHEMHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(pUrypanusx, apryMeHTUPOBAaHUE CBOUX CYKACHUN. XapaKTepUCTUKA U
N300paKeHUE CEUCHUS, paA36epmKU MHO202PAHHUKOG, BBIUNCIIEHHUE TII0LIa1eH
MOBEPXHOCTEH.

[Toctpoenue npocTeiiimux ceueHuit Kyoa, npu3Mbl, nupamuasl. [lpumeneHue
(akTOB U CBEJIEHU U3 IIIAHUMETPUH.

O3HakOMJIEHHE C BUJJaMU CUMMETPHIl B IPOCTPaHCTBE, (hOpMyIHpOBaHHE
OIPEJIEIICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUHU TEJI BPALLECHUS U
MHOI'OTPaHHUKOB.

IIpumeHeHne CBOMCTB CUMMETPHH IIPU pELIeHNUH 3aaa4. Vcronb3oBaHue
MIPUOOPETEHHBIX 3HAHUH /1711 UCCIIEAOBAHUS U MOJEIMPOBAHUS HECIOKHBIX
3a1ad.

N3006paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE PUCYHKOB 110
YCJIOBUSM 3a1a4

Tena 1 NOBEpXHOCTH
BpalICHUs

O3HakOMJICHHE C BUJAMU TeJ BpallleHus, (opMyIHpoBaHUE UX ONpeaeNeHU 1
CBOMCTB.

®opMyIHpPOBAHUE TEOPEM O CEYEHUU IIapa MIOCKOCTBIO U MIIOCKOCTH,
KacaTeJbHOU K cepe.

XapakTeprucTUKa U U300paKeHUE TeJ BPAICHHS, UX Pa3BEPTKU, CEUCHUSI.
Pemienne 3amady Ha MOCTPOCHWE CEUYEHUWH, BBIYMCICHHUE JIMH, PACCTOSHHUIA,
yrioB, mioniaaeil. IlpoBenenne qoka3aTenbHbIX PACCYKIECHUN MPU PEIICHUU
3ajad.

IIpumeHeHne CBOMCTB CUMMETPUH IIPU PEILICHUM 3a]a4 Ha Tejla BpalleHus,
KOMOWHAIIMIO TEIL.

N300pa>keHre OCHOBHBIX KPYTJIBIX TEJ U BHIMOJIHEHUE PUCYHKA 110 YCIOBHUIO
3aJa4uu

Hzmepenus B
reoMeTpUn

O3HakoMJIEHHE C MOHATUAMH IUIOIIAAN U 00beMa, aKCHOMaMH U CBOMCTBaMU.
Pemrenue 3a1a4 Ha BBIYHCIICHHUE TUIOMIAICH TNIOCKUX (GUTYP C IPUMEHEHHEM
COOTBETCTBYIOUIMX (GOPMYI U (aKTOB U3 IUIaHUMETpUH. M3yueHue Teopem o
BBIUHCJIEHUH 00bEMOB IPOCTPAHCTBEHHBIX TeEJl, pELICHHUE 3a/1a4 Ha
npuMeHeHue (GopMyIl BEIUUCIEHUS 00beMoB. M3ydenue Gpopmyn ams
BBIUMCJICHUS TTOMIAJIeil TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPALLCHUS.
O3HakoMJIEHHE C METOJIOM BBIUUCIICHUS IO U IOBEPXHOCTH CHEPBI.
Pemenue 3a1auy Ha BbIYMCIIEHUE TUIOIAAEH MOBEPXHOCTH MIPOCTPAHCTBEHHBIX
TeN

Koopaunats! n
BEKTOPBI

O3HakoMIJIEHHE C IOHATHEM BeKTOpa. M3yueHue 1ekapToBOil CUCTEMBI
KOOPJMHAT B IPOCTPAHCTBE, MOCTPOEHHUE 0 3aJaHHBIM KOOPJIMHATAM TOYEK U
IJIOCKOCTEM, HAaXOKICHUE KOOPAUHAT ToUeK. Haxoxnenue ypaBHEeHHI
OKPY>KHOCTH, Cepbl, TUIOCKOCTU. BRIYUCICHNE pacCTOSHUN MEXKIY TOUKAMHU.
N3yuenune CBOKWCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOKEHUSI BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPABHII HAXOKAEHUSI KOOPIMHAT BEKTOpPA B
MIPOCTPAHCTBE, IPABUJI JEUCTBUM C BEKTOPAMU, 3aJAHHBIMU KOOPANHATAMMU.
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HCITI0JIb30BAHHUEM BEKTOPOB

[IpumeHeHre TeOpuy MpHU peUIeHUH 3a/1a4 Ha JEHCTBUS C BEKTOPaMHU.
N3ydeHne cKkanspHOro IIpOU3BEIEHUS BEKTOPOB, BEKTOPHOI'O YpaBHEHUS
MPAMON U TNIOCKOCTH. [[puMeHeHne Teopuu Mpy peuieHrny 3aa4 Ha JEeUCTBUS C
BEKTOPAMH, KOOPJUHATHBIN METO, IPUMEHEHUE BEKTOPOB Il BBIYUCICHUS
BEJINYUH YIJIOB U paccTOsTHUN. O3HAKOMIIEHHE C JI0Ka3aTeIbCTBAMHU TEOPEM
CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUH MTPSIMBIX U IIJIOCKOCTEH C

9. YAEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE MPOI'PAMMBbI YUEBHOM JUCHUILJIAHBI OY/1.04

Onucanue

«MATEMATUKA»

MaTepHAJIbHO-TeXHUYECKOM

OCYIIECTBJICHUsI 00Pa30BaTEILHOIO MpoIecca

0a3sbl, HEe00X0AuMOI IS

Ne i/t

HanmeHnoBaHne noMemeHni uist IpoBeACHHSI BCEX BHIOB
y4eOHOH esITEeNbHOCTH, IPEIYCMOTPEHHOHN Y4eOHBIM IUIaHOM, B
TOM YHCIIC TOMEIICHHUS YISl CAMOCTOSITEIbHON paboThI, ¢
yKa3aHHeM IepevyHsi OCHOBHOTO 000py/I0BaHus, y4eOHO-
HAarJIAIHBIX TOCOOUH U UCTI0JIb3yEeMOT0 IPOTPAMMHOTO
obecrieyeHus

Anpec (MECTOTIOJIOKEHHUE) TIOMEIICHHI JIJIst
MIPOBEJICHUS BCEX BUJIOB Y4EOHOM
JIeATENIbHOCTH, MPEYCMOTPEHHON yueOHBIM
TUTaHOM (B CITydae peanu3aluu
00pazoBaTeNbHON IPOTPaMMBI B CETEBOM (popme
JIOTIOJTHUTEIIFHO YKA3bIBACTCSI HANMCHOBAHUE
OpraHu3aluy, ¢ KOTOPOI 3aKJIF0YEH J0TOBOP)

Kabuner warematuku: yueOHas
MPOBEJCHUS 3aHATUH BCEX BHUJIOB, B TOM YHCIE
TPYIIOBBIX W WHIWBUIYAJIBHBIX  KOHCYJIBTAIUH,
TEKYILIEro KOHTPOJIA U MPOMEKYTOUHON aTTECTALUN
VYueOHas qocka

Pabouee mecto npemnonaBarens

KommuiexT yueOHo Mmebenu Ha 25 oOyyaronmxcs
Y4eOHO-HarIsIIHBIE TOCOOUs

[TepeHOCHOW MYTBTUMEIUUHBIA KOMIUIEKT

Joctyn k nHGOPMAITMOHHO-TEJIEKOMMYHHUKAITHOHHOM
cetn «MHTEpHET»

ayIuTOpHs  JUIA

7-Zip GNU OrTkpbITOE IHIICH3MOHHOE COTJIAIICHHUE
GNU General Public License. Office 365 Al
AKa,Z[eMI/I‘IeCKaSI IIOAITMCKA.

Adobe Acrobat Reader DC. OTkpbiTOE TUIIEH3UOHHOE
cornamenne GNU General Public License
Internet  Explorer. TlpenocraBnsiercss B
Microsoft Azure Dev Tools for Teaching
Apache Open Office. Apache license 2.0 Google
Chrome becmatHoe porpaMMHOe 0OeCTIeueHHUE.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

QHCKTpOHHaH OubIMoTeUYHast CUCTEMA «AKaI[eMI/IH».

paMKax

414042, r. AcTpaxaHb,
yi1. MaructpanpHas, 18
Aynutopus Ne 311

[Tomemenne naist caMOCTOSTEIHLHOM PAOOTHI
KommekT yue6HO#I Mebenu Ha 25 o0ydaromuxcs

414042, r. AcTtpaxanb,
yi1. MarucrpanpHas, 18
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Komneroreps! — 3 . Aynutopus Ne 112
Joctyn k MHGOPMaIIMOHHO-TEIEKOMMYHHKAIIMOHHOMN
ceru «HTEepHET»

7-Zip GNU OTKpbITOE TULIEH3UOHHOE COTJIallICHUE
GNU General Public License. Office 365 Al
AxageMuueckas MoamucKa.

Adobe Acrobat Reader DC. OTkpsITOE JUIIEH3NOHHOE
cornamenne GNU General Public License

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

Apache Open Office. Apache license 2.0 Google
Chrome BecmatHoe mporpaMmMHOE 0OecIieUeHuE.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
DJIeKTpOHHAss OUOIMOTEeUHAsI CUCTEMa «AKaJIeMUS.

[Tomermienue it CaMOCTOSATENILHON paOOTHI 414042, r. ActpaxaHs,
KomrmiekT yuebHoM MeGenu Ha 25 oOydarommxcs yi. Maructpaibhasi, 18
KommnbroTepst — 2 mr. Aynautopus Ne 308

Hoctyn kK nHPOPMAITMOHHO-TEIEKOMMYHHKAITUOHHOM
cetu «MHTepHeT»

7-Zip GNU OTKpbITOE JTUIIEH3NOHHOE COTJIAIlIeHUEe
GNU General Public License. Office 365 Al
AxkaneMudeckas moAn1cKa.

Adobe Acrobat Reader DC. OTkpbITOE THIICH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpenocraBasieTcs B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmatHoe nmporpaMmMHOE 0OecIieUeHHE.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
DJIeKTpOHHAsA OUOIHOTEeYHAsl CUCTEMa «AKaJIEMHUSI.

10. PEKOMEHAYEMAS JIMTEPATYPA

st o0yuaromuxcs

a) OCHOBHas yueOHasl IuTeparypa:

1. Amumos 1. A. u np. Martemaruka: anreOpa 1 Hauajla MaTEMaTUYECKOIO aHAIU3a,
reoMeTpusi. Anredpa ¥ Hadyajia MaTeMaTHYeCKOro aHaiu3a (0a30BBIM U yIIIyOJICHHBIM
ypoBHH).10—11 knaccsl. — M., 2017.

2. Atanacsu JI. C., byry3zoB B. @., Kagomues C. b. u np. Maremaruka: anre6pa u

Hayajla MaTeMaTudeckoro ananusa. ['eomerpusi. ['eomerpus (6a30BBI U YIITyOJIECHHBIH
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ypoBHH). 10—11 xnaccel. — M., 2017.
3. Marematuka, I'puroppe B.Il., Cabyposa T.H.. 1-oe wm3nganue,2016r

DnekTp.Bepcus https://academia-moscow.ru/reader/?id=173664

4. Marematuka. bammakop M.M..10-e wusmanme.2015 r Dmekrp. Bepcum

https://academia-moscow.ru/reader/?id=165141

0) IoMOMHUTENbHAS ydeOHas IuTepaTypa:

1. bammakos M.M. Maremaruka: y4eOHMK Ui CTYI. YYPEKISHUH cper. mpod.
oOpasoBanusa. — M., 2015.

2. bammvakoB M. U. Maremaruka. COopHUK 3a71a4 TpoIbHON HAIPaBICHHOCTH:
yueb. mocobue Aist CTy/I. yupexaeHui cpen. mpod. oopazoBanus. — M., 2015.

3. bammakoB M.U. Maremaruka. 3agadyHuk: yued. mocoOue sl CTy. YUpexaAeHUN
cpen. mpod. odbpazoBanms. — M., 2015.

B) IIepeYeHb y4eOHO-METOINYECKOr0 00ECIIeUEHNUS:

1. YueOHO-MeToauueckoe MocoOMe MO BBINOJIHEHUIO IMPAKTHYECKUX padoT 1o
yaeonort  mucmmmimae OVY].04  «Marematuka» 10  mpodecCHu  CPETHEro
npodeccuonanbHoro oopazopanus 43.01.09 «lloBap, KOHIUTEP»

T') HHTEPHET-PECYPCHI:

1.  wwwe.fcior.edu.ru (MudbopmanmoHHble, TPEHUPOBOYHBIE U KOHTPOJBHBIC
MaTepHaibl).
2. www.school-collection.edu.ru (Enunas KOJUTEKIIUU U (POBBIX

o0pa3oBaTEIbHBIX PECYPCOB).

s npenogaBaresiei

1. ®enepanbubrii 3aK0H OT 29.12.2012 No 273-D3 «O06 obpazoBanuu B Poccuiickoit
denepanum».

2. Ilpuka3z MwunuctepctBa obpazoBanusi u Hayku PO ot 17.05.2012 Ne 413 «O6
YTBEPXKIEHUU (PeepaTbHOTO TOCYAapCTBEHHOr0 00pa30BaTeIbHOTO CTAHJAApTa CPEIHEro
(mosHOT0) 0011IETO 00Pa30BAHUS.

3. Ilpuka3z MunucrepctBa obpazoBanusi U Hayku PO or 29.12.2014 Ne 1645 «O
BHeceHMH u3MeHeHnit B [lpukas MunucrepctBa oOpa3oBaHus W Hayku Poccuiickoii

®deneparuu ot 17.05.2012 Ne 413 «*“O06 yTBepx)IeHUHN (PeaepabHOr0 TOCyaapCTBEHHOTO
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00pa3oBaTeNbHOTO CTaHIapTa cpeaHero (MOJTHOro) o0IIero 00pa3oBaHus ».

4. Tlucemo JlemapraMeHTa TOCYAapCTBEHHOW MOJUTHUKH B cdepe MNOArOTOBKH
pabounx kaapos u IO MunuctepctBa obpasoBanus u Hayku PO ot 17.03.2015 Ne 06-
259 «PexkoMeHmanMyM 1O OpraHU3AIMK TOTYYEHHUS CpPEIHEro o0Imero oOpa3oBaHUS B
npenenax OCBOCHHS 00pa3oBaTENbHBIX MPOTrpamMM CpPEJHEro MpodhecCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOrO OOIIEro oOpa3oBaHUS C YYETOM TpeOOBaHUI
denepanbHbIX TOCYJIApCTBEHHBIX  O0pa30BaTENbHBIX CTAHAAPTOB U IMOJTy4yaeMOM
npodeccun UM CIeuatbHOCTH CPEAHETO MPO(ECCHOHATLHOTO 00pa30BaHUs.

5. [IlpumepHnass ocHOBHasi o0Opa3oBaTelibHas TMporpaMma CpeaHero oOIIero
oOpa3oBaHus, ojoOpeHHass  peuieHueM  (denepanbHOro  y4eOHO-METOJIUYECKOIO
0o0beIMHEHUS T10 001IeMy 00pa3oBaHUIO (MPOTOKOJ OT 28 utoHs 20161, No2/16-3)

6. bammmakos M. M. MaTtematuka: KH. IJIs TPENoiaBaTelis: METo, mocooue. — M.,
2014

7. bammakoB M. U., Lpranos III.1. Metoguueckoe mocodue mis MOATOTOBKH K

EI'D. — M., 2013.

11. OCOBEHHOCTH OPTAHU3AIIMM OBYUYEHMUS IO YYEFHOM
JUCHUIIJIMHE 111 UTHBAJINAOB U JIUIl C O PAHUYEHHBIMUA
BO3MOXHOCTAMMU 3/10POBbs

Jlist o0y4aromuxcs U3 4rciia MHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsSI HA OCHOBAHWU MUCHMEHHOTO 3asBJICHUs y4ueOHas mucuuIuinHa «MaTtemaTuka»
peain3yercsi ¢ y4eTOM OCOOEHHOCTEH MCHUXO(PU3UYECKOr0 PAa3BUTUSA, WHIAMBUIYATbHBIX

BO3MOXXHOCTEM U COCTOSIHUS 3/I0POBbsI (flajiee — MHAUBUIYATbHBIX OCOOCHHOCTEH ).

12. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOU

JUCLMILINHBI
Pe3y.]'leaTl)l oﬁyqemm KpnTepm[ OIICHKHU MeTOJIbI OILICHKHN
B PE3YIbTAaTC OCBOCHUA JUCHUIIIIMHBI OHGHKa «OTIUYHO» . OTBETHI HA OI.[CHKa
OGW&IOMHﬁCﬁ JOJIDKEH 3HATDb: IMOCTABJICHHBIC BOIIPOCHI U3JIararoTCs HCSATCIIBHOCTU
O MAaTCMATHUKEC KAaK 4aCTUu MHpOBOP’I JJOTUYHO, IMOCJICA0OBATCIBHO U HE 06yqa}oumxc;1 npu
Ky.]'II)TypBI U MCCTC MAaTCMAaTHUKH B Tp€6y10T JOOITOJIHUTCIIBbHBIX HO?ICH@HI/IfI. BBIIIOJITHCHUHN U
COBpCMeHHOﬁ OUBHIIM3AallUHU, cnoco6ax [lomHO PACKPLIBAXOTCA IIPUYNHHO- 3alIUTEC
OITMCaHUs HBJ'IGHI/II\/JI peanLHoro MI/Ipa Ha CJICACTBCHHBIC CBSI3U Memz[y p€3y.]'H)TaTOB
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MaTEeMaTHYECKOM SI3bIKE;
- 0 MaTeMaTUYECKUX MOHITHUSIX KaK
BaYKHEHMIIINX MaTeMaTUYECKUX MOJIEIISX,
MIO3BOJIAIOIINX OIUCHIBATh U U3y4aTh
pa3Hble NMPOIIECCHI U SBJICHUS;

- BO3MO>KHOCTH aKCMOMAaTHYECKOTO
[IOCTPOCHHSI MATEMAaTHUYECKUX TEOPUl;
- METO/]IbI I0Ka3aTeIbCTB U
aITOPUTMOB PEICHUS, KaK X
MIPUMEHSITh, IPOBOAUTH JJOKa3aTEIbHbIE
paccyX/IeHus B X0OJIe peLIeHHs 3a/1a4;

- IIPUEMBI PELIEHHS] PAllMOHAIBHBIX
U UppaloHaIbHbBIX, TOKA3aTeIbHbIX,
CTETIEHHBIX, TPUTOHOMETPUUECKUX
ypaBHEHUI U HEPABEHCTB, UX CUCTEM;

- Kak HCII0JIb30BaTh I'OTOBBIE
KOMITBIOTEPHBIE TPOrPAMMBI, B TOM
quclie AJis TOMCKa IyTH pEeIeHUs U
WTIOCTPAINH PEIICHUs YpaBHEHUN U
HEPABEHCTB;

- 00 OCHOBHBIX MOHSITHSIX
MaTeMaTUYECKOro aHaIN3a U UX
CBOICTBAX, XapaKTepH30BaTh
noBesieHNe (PYHKIUMN, HCIIOB30BaTh
MIOJIy4YEHHBIC 3HAHUS JIJIS] OTIMCAHUS U
aHaJIM3a peabHbIX 3aBUCUMOCTEN;

- OCHOBHBIE MOHSTHUS O TIOCKUX U
IIPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX
¢burypax, uX OCHOBHBIX CBOICTBAX;

- TeoMeTpuyecKue pUrypbl Ha
gyepTexax, MOJEISIX U B peaTbHOM
MUpE; IPUMEHSATH U3yUEHHbIE CBOIICTBA
reoMeTpuueckux Guryp u popmyn ans
pelIeHNs FeOMETPUUECKHX 3a1a4 U
3a/1a4 € MPaKTUUYECKUM COZIEPKAHUEM;

- 0 Tpoleccax U SBJICHUSX,
UMEIOLUX BEPOSITHOCTHBIN XapaKTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peanbHOM MHUPE, OCHOBHBIX MOHATHUAX
3JIEMEHTAapHON TEOPUH BEPOSTHOCTEH;
HaXOJUThb U OLICHUBATb BEPOSITHOCTH
HACTYIUICHHS COOBITHI B IPOCTEUIITUX
IIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE
XapaKTePUCTHKU CITy4yalHBIX BEJIMYUH;
- MCII0JIb30BaTh TOTOBbIE
KOMIIBIOTEPHBIE IPOrPAMMBI IIPU
pELICHNH 3a]1a4.

B pe3ynbpTaTe 0CBOCHUS AUCIUTUIMHBI
00yJaronuics J0DKEH yMeTh:

- CaMOCTOSITEIBHO OMPEACNIATH LN
JIEATEIBHOCTH Y COCTABIATE IUIAHBI
JIeATCIIBHOCTH; CAMOCTOSITEIEHO

SBJICHUSIMU U COOBITUSAMU. JlenaroTcs
000CHOBAHHBIE BEIBOJILI.
JleMOHCTpHUPYIOTCS TITyOOKHE 3HAHUS
MaTeMaTHKH, BlaJeHUE
MaTeMaTHYeCKUMU TEPMUHAMU U
MIOHSATUSAMH.

Ouenka «XopoIo»: OTBEThI HA
MOCTaBJICHHBIE BOMPOCHI U3/1aratoTcs
CHUCTEMAaTHU3UPOBAHO U
1I0CiIe10BaTeNbHO. Mcnonb3yroTes
OCHOBHbBIE MAaTEMATHYECKUE TTOHSTHS,
TEOPEMbI, AKCHOMBI, CBOICTBA, HO B
HEeJ0CTaTOuHOM 00beMe. Matepuan
W3JIaraeTcs yBEPEHHO.
JleMoHCTpHUpyeTCsl yMeHUE
aHaJM3UPOBATh MaTEpHUal, OJHAKO HE
BCE€ BBIBOJIbI HOCSIT
apryMEHTUPOBAHHBINA U I0KA3aTEIbHBIN
xapakrep. Mcnons3yercs

MaTe€MaTUUCCKass TCPMUHOJIOTHS B PCUU.

Onenka «Y 10BJIETBOPUTEIIHHOY:
JIOITYCKAKOTCSI HAPYLIEHHUS B
MTOCJICIOBATEILHOCTH M3JI0KCHUS.
MmeroTcs TOJIBKO OCHOBEI 3HAHWH.
JIeMOHCTpHUPYIOTCS TOBEPXHOCTHBIE
3HaHUS BOIIPOCA, C TPYAOM PEIIAtOTCS
KOHKpeTHbIE 3a1auu. merorcs
3aTPYyIHEHUS C BBIBOJIAMMU.
Henocratounoe Bnajgenue
MaTEMaTHYE€CKON TEPMHUHOJIOTUEH.
Ouenka «HeynoBIeTBOPUTENBHON:
Marepuan uznaraercs
HETOCJIeI0BaTEILHO, COUBUMBO, HE
MPEJICTABISET ONPEACICHHON CUCTEMBI
3HAHUM 110 JUcHUILIHHE. He
MPOBOJUTCS aHau3. BeIBOABI
OTCYTCTBYIOT. OTBETHI Ha
JIOTTOJTHUTEIBHBIE BOITPOCHI
orcyrcTBYIOT. He3nanue
TEPMHHOJIOTHH.

MPaKTUYECKUX,
1a00paTOPHBIX
3aHATHH,
BBITIOJTHEHUH
JIOMAIHUX padoT,
orpoca,
pe3yJabTaToB
BHEAYUTOPHOU
CaMOCTOSITEIIBHON
paboTHsI
obOydJaroruxcs,
KOHTPOJIBHBIX
paboT u apyrux
BHUJIOB TEKYLIETO
KOHTPOJIS.

Onenka
JESITeIbHOCTH
oOyuaromuxcs npu
BBINOJIHEHUN U
3aImTe
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OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBAThH JNESATEIHHOCTH;
WCTIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI
JUTSL TOCTHIKEHUS TIOCTaBJICHHBIX LIeJIeit
Y pean3alny IJIaHOB JICATEIbHOCTH;
BBIOMpATh YCIENIHBIE CTPATETUN B
Pa3IMYHBIX CUTYAIHSX;

- TPOAYKTUBHO OOIIATHCS U
B3aMMOJICHCTBOBATH B ITpOIECcCe
COBMECTHOH JIeATETbHOCTH, YIUTHIBATh
MO3UIINHU IPYTHX YYaCTHUKOB
NesITeTbHOCTH, Y3PPEKTUBHO pa3penaTh
KOH()JIMKTHI,

- TIPOSIBISITH TOTOBHOCTH U
CIIOCOOHOCTB K CAMOCTOSITETTHHOM
MH(POPMALIMOHHO-TI03HABATEIHHOM
JeSITETLHOCTH, BKJIFOYAsi yMEHHE
OPUEHTHPOBATHCS B PA3IINIHBIX
UCTOYHUKAX HH(OPMAIHH, KPUTUICCKU
OIICHWBATh U MHTEPIIPETUPOBATH
MHPOPMAIIHIO, TIOTYYaeMYIO U3
Pa3ITUYHBIX UCTOYHUKOB,;

- OpPraHu30BBIBAThH CBOIO
MM03HABATENbHYIO, Y4EOHO-
HCCIICIOBATEIILCKYIO U TIPOCKTHYIO
TesITeTLHOCTB,

- paspemiath MpooIeMbI U
CaMOCTOSITEIIbHO UCKATh METOIbI
peIICHUS MPAKTHYECKUX 3ajad,
MPUMECHSITh Pa3JTU9IHBIC METOIbI
MO3HAHUS;

- SICHO, JIOTHYHO ¥ TOYHO W3JIaraTh
CBOIO TOUYKY 3pEHHSI, UCTIOIb30BATh
aJICKBAaTHBIC SI3BIKOBBIC CPEJICTBA;

- OCO3HaBaTh COBEpIIaEMbIe JeHCTBUSA
Y MBICITUTEIIEHBIC ITPOIIECCHI, UX
pe3yNbTaThl U OCHOBAHUS, TPAHUIIBI
CBOETO 3HAHUS U HE3HAHMS,
OCYIIECTBISTH TOCTAHOBKY HOBBIX
MO3HABATENBHBIX 337a4 M CPEICTB IS
WX TIOCTHKEHUS;

- HCKaTh ¥ IPHHAMATh PEUICHHUS,
MIPOSIBIISATH COOOPA3UTENHLHOCTD U
UHTYUIHIO, Pa3BUTOCTb
MIPOCTPAHCTBEHHBIX MPEICTABICHHIA,
CIOCOOHOCTh BOCIPUHUMATD KPAacoTy H
TapMOHUIO MUPA.

pe3yiIbTaToB
MPAKTUYECKUX
3aHATHH,
BBINOJIHEHUH
JIOMAIHUX padoT,
orpoca,
KOHTPOJIbHBIX
paboT u apyrux
BUJIOB TEKYIIETO
KOHTPOJIS.
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PEILIEH3M
‘Ha pabouyr0 MporpamMmy Mo y4eGHON IHCIMIUIMHE «MaTeMaTHkay CpeIHero
NPOpECCHOHANBHOrO  00pa3oBaHus Ui €CTECTBEHHO-HAYYHOIO0 MpOoduIs Mo
npodeccun 43.01.09 IoBap. Konpurep, BbioHEHHYIO nperojgaBarensiMu
C.A.lposnoBoit u A.I1.JIyKoHHHOA.

Paboyas mporpamma paspaboTana Ha OcHOBe [IPUMEPHOM MpOrpamMMbl
001e00pa3oBaTebHON  yYueGHOI AUCUMIUIMHBI  «MarteMatukay s
NPOpECCHOHANBHEIX  00Pa30BaTEIbHbIX OpraHu3alui PEKOMEHIOBAHHOA
DeziepalbHBIM IOCYIAPCTBEHHBIM aBTOHOMHBIM yupexnennem «DenepalbHbIi
MHCTUTYT pasBUTHs oOpasosanus» (PIAY «DPUPO») B kayecrse IIPUMEPHOH
IPOTPaMMBbl  [UI peai3alii OCHOBHOH MPO(eCcCHOHANBHOM 00pazoBaTeNbHON
nporpammel - CIIO Ha Gase ocHOBHOro 06miero 00pa3oBaHUsI C MONyYeHHeM
cpennero obiero obpasosanus mpotokox Ne 3 or 21 wmons 2015 r.
PCerUCTPalMOHHBIA HOMep penensuu 381 ot 23 uroist 2015 r. DAY «DUPOy.

[Iporpamma BKIFOUaeT B cebs CJICIYIOIIHUE pa3Iebl:
[osicHuTebHAs 3anucKa
-Ob1was xapakrepucTuka y4eGHOM NUCHUMTHMHE! «MaTeMaTukay
-Mecto yuebHol qucunnInHE B yueGHOM miane
-Pe3ynbraTe! ocBoeHus yae6HOM qUCHHIITHED
-Coneprxanue y4eOHOH NUCHMILIMHEEL
-TemaTnyeckoe mianupoBauuie
-XapaKkTePUCTHKA OCHOBHBIX BUIOB Y4eGHOMH NesTeNbHOCTH CTYZIE€HTOB
-Y4eOHO-METONUYECKOE i MAaTePHATBHO-TEXHIYECKOe obecneueHue MporpaMmel
Y4eOHON NUCUUIUIUHLL « Mamemamuxay.

HaunmenoBanve pasnenos aucuumings::

«Pasnen 1. Anre6pay, «Pasnen 2. Hayana MaTeMaTU4YeCKOro aHaimuza», «Pazgen 3.
Kombunatopuka, cratucruka u TeopHus BEposTHOCTENY, «Pasznern 4. 'eomeTprsy,
H3YYIEHHE KOTOPBIX IO3BONISACT O0YYAFOIIUMCS [ONYYIUTh HEOHXO TIMbIE 3HAHM
AJSI IDOBEJCHUS] MATEMAaTUYECKUX PACYETOB.

MTOroBeIi KOHTPOMIL TPOBOANTCS B BUE HK3aMena.

[osicuuTenbHas 3anucka BKIIOYAET 1eb, 3a71a41, KOTOPBIE COOTBETCTBYIOT
CONCPKAHMIO W METOLaM  IPENIONaraeMoll  AeATelbHOCTH, YKa3bIBAETCSI
Ha3sHAYCHUE IPOrpaMMbL. Y Ka3aHbl TPeOOBaHMUS K Pe3yIbTATAM OCBOCHHISI y4ueOHoM
AUCLHIIAHBL - M ONPENIeNICHBl B COOTBETCTBUM C  TEOPETHYECKUMH U
[PAKTUYECKUMHU ITyHKTAMU TPOTrPaMMBI.

CozepxarensHast 4yacTs paboueit IPOrpaMMBbl  PacKpPbIBAET OCHOBHbIE
Pasleiel, B KOTOPbIX O0O3HAYEHB! TEMBI 3aHSTHIA, OPHEHTUPOBAHHLIE Ha
TNOJIy9€HHE 3aIIaHUPOBaHHOIO OOIIEro pesyibTaTa 06ydYeHHs. B TeMaTHUeCKoM
[LIAHE  yKasaHa TIOC/IeN0BATENBHOCTE TEM, paCIpefelieHbl HYachl IO TeMaMm,
OTHCIBHO BBIIGICHBI YaChl HA CAMOCTOSATENBHYIO paboTy 06Y9aromrxCs.

Marepuan mnporpammei COOTBETCTBYET CIleUM(pUKE MpPEAMeTa, a CIUCOK
JIUTEPATYPBI - COACPIKAHHUIO pabodeii IporpaMMmel.

JaHHas paGouast nporpamMma MOeT 6bITH PeKOMEHTOBAHA JUISL M3YUYEHUsI

ClERHel «MatemaTrkay BNEPAYRSCTHORMEROOH AV e ATACY 1o
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gropusi, KCud TAOY AO BO «ATACY»
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