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1.INIOSICHUTEJIBHASA 3AIINCKA

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 TpodeccronansHoil oOpa3zoBarenbHoi mporpammbl CITIO (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, MPEABIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yJibTaTaM 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 00111er0 00pa3oBaHusi ¢ yueToM TpeboBaHui (eepaibHbIX TOCY1apCTBEHHBIX
o0pa30BaTENbHBIX CTAHAAPTOB.

Conepxxanue nporpammbl  OV]1.04 «MaTemaTuka» HampaBJICHO Ha JOCTHXKCHHUE
CIEIYIOIIUX 1eJIe:

. obecricueHre  CPOPMHPOBAHHOCTH  MPEJACTABICHHUH O  COLMAJIBHBIX,
KYJIbTYPHBIX U UCTOPUYECKHX (DaKTOpaX CTAHOBIIEHUS MaTEMAaTUKH;

. obOecrieueHrue CGHOPMUPOBAHHOCTU JIOTUUECKOTO, aJITOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIILICHUS;

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

. obecriedueHue chopMUPOBAHHOCTH TIPEACTABICHUA O MaTEMaTHUKE 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 00ydJarouuxcsi KOMIIETCHIIMM, HEoOXOIUMBIX Uisi kKadecTBeHHOro ocoenust OITOIT
CIIO na ©0a3e OCHOBHOIO OOHIEro O00pa3oBaHUSI — MPOTPAMMbI  TOATOTOBKHU

kBamuuIMpoBaHHBIX padouux u ciayxamux (IITIKPC).



2.0BIIIASI XAPAKTEPUCTUKA YYEBHOM JUCITUIIJIMHBI

Maremaruka siBisiercst GyHIaMEHTAIBHOM 00111e00pa30BaTeIbHOM TUCITUTIIIMHON CO
CIIOKUBIITUMCS YCTOWYUBBIM COJIEpKAHUEM W OONMUMH TPEOOBAaHUSAMH K TOATOTOBKE
00 yJarOIITNXCS.

Ilemn w3ydeHHWss MaTeMAaTHKHA  TPAJWIMOHHO  PEANM3YIOTCI B YEThIpEX
HaIpaBIICHUAX :

1) o0111ee mpeacTaBlIeHUE 00 UASSIX U METOAaX MaTEMaTHUKH;

2)  HUHTEIUICKTYyajJbHOE Pa3BUTHE;

3)  oBuazcHHE HEOOXOJUMBIMH KOHKPETHBIMU 3HAHUSIMU U YMEHHUSAMHU;

4)  BOCHHMTATEIbHOE BO3JCHCTBHE.

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

1)  BBIOOPOM pa3TUYHBIX MOJIXOOB K BBEJCHUIO OCHOBHBIX MTOHSTHIA

2)  ¢dopMUpOBaHMEM  CHCTEMbl  y4eOHBIX  3aJaHWii, OOCCIICUYNBAIOIINX
3¢ (HEKTUBHOE OCYIIECTBICHIE BRIOPAHHBIX IEIEBBIX YCTAHOBOK;

3) oOoraIeHueM CTeKTpa CTHIICH yueOHOM eATeIbHOCTH 3a CUET COrIaCOBaHMUS
C BEAYIIUMU JACATCIPHOCTHBIMU XapaKTEPUCTUKAMHU BHIOPAHHOM CHICIIMATBHOCTH.

[IpodunbHast coctaBisiomas oOTpakaercss B TPeOOBAHMAX K  IOATOTOBKE
00yYarOIINXCS B YACTH:

. oOmmell cHuCcTeMBbl 3HAHUW: COJEpPKATEIbHBIC MPUMEPHl HCIOJIb30BaHUS

MaTEeMaTUYECKHUX AN U METOAO0B B IPO(ECCUOHATBHOU EATEIbHOCTH;

. YMEHUH: pa3ivuhe B YpPOBHE TPEOOBAHMI K CII0)KHOCTH IPUMEHSIEMBIX
aITOPUTMOB;
. MIPAKTUYECKOIO HUCIIOJIb30BAHUS MPUOOPETEHHBIX 3HAHMM M YMEHUM:

WHIAVMBUIYAIbHOTO Y4€OHOTO ONbITa B TMOCTPOCHUM MATEMATHUYECKUX  MOJIEIIEH,
BBITIOJTHEHUH UCCIIEI0BATEIHCKUX MTPOEKTOB.

Takum oOpa3zom, peanuszaius coiepKaHus y4eOHON AUCIUIUIMHBI OPUEHTUPYET Ha
NPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK YUEOHOU paldOThl, 3aBUCSIIUX OT

npodpuis npodeccCuoHaANBHOTO 00pa30BaHUs, TIOJYYEHHUS OIbITa HCIOJIb30BaHUS



MaTeMaTUKH B COJCPXKATCIbHBIX W TPO(ECCHOHATBLHO 3HAYUMBIX CHUTYaIUSAX IO
CpaBHEHMIO ¢ (HOPMaJILHO-YPOBHEBBIMU PE3YIbTATUBHBIMU XapaKTEPUCTUKAMU O0yUCHHUS.

Conepxanue y4eOHOM AUCHUILIMHBI pa3pabOTaHO B COOTBETCTBHHU C OCHOBHBIMHU
COJZIep KaTeIbHBIMU JTUHUAMU 00YICHHUS MaTEMaTUKE:

. anreOpanyeckas TUHUS, BKIIOYAIOIIAs CUCTEMATU3AIMIO CBEICHUI O YHCIIax;
M3y4YeHUE HOBBIX U OOOOIICHHME paHee M3YYECHHBIX oOmneparuii (BO3BEJACHUE B CTEIICHb,
W3BJICUEHUE KOpHS, Jorapu@MupoBaHHe, CHUHYC, KOCHUHYC, TAHT€HC, KOTaHT€HC U
oOpaTHbIe K HMM); M3yYE€HHE HOBBIX BHJIOB UHCJIOBBIX BBIpAXEHUN U (HOPMYI; COBEp-
IICHCTBOBAHUE TMPAKTHUYECKUX HABBIKOB M BBIYMCIMTEIBLHON KYJIbTYpPHl, pacIIUPEHUE U
COBEPIIEHCTBOBAHUE alredpanyeckoro ammapara, copMUpOBaHHOI'O B OCHOBHOM IIKOJIE,
Y €r0 IPUMEHEHHUE K PEIICHUIO MAaTEMaTHICCKUX M MPUKIIATHBIX 3a/1a4;

. TEOpPETUKO-(DYHKIMOHATbHAST JIMHMS, BKJIIOUAIONasi CUCTEMATH3alUI0 U
pacuiupeHue CBeIeHUN O (QYHKIUSIX, COBEPUICHCTBOBAHME TpadUueCKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMH HUJESMH W METOJIaMH MaTeMaTHYECKOr0 aHaliu3a B 00beMme,
MO3BOJISIIONIEM  MCCJIENOBAaTh JJeMEHTapHble (YHKIMM W pPemaTh MPOCTEHUIINE
reoMeTpudeckue, GU3NUecKue 1 Ipyrue NpuKIaaHbIe 3a/1auu;

. JUHUS ypaBHEHUNW W HEPABEHCTB, OCHOBAaHHAs HA TOCTPOCHHH W
UCCJIEIOBAaHUM MaTEMaTHUYeCKHX MOJIeJiel, Iepecekaromascs ¢ aiaredpandyeckol u
TEOPETUKO-(DYHKIIMOHATLHON JTUHUSIMHU U BKJIIOYAIOIIAsl pa3BUTHE U COBEPIIICHCTBOBAHUE
TEXHUKHU aireOpanueckux MpeoOpa3oBaHUN [JIsi pEIICHUs YpaBHEHUH, HEPABEHCTB U
cucteM; (GOpPMUPOBAHUE CHOCOOHOCTH CTPOUTH M HCCIEAOBaTh  IPOCTEHIINE
MaTeMaTU4YeCKUe MOJENM TpU pPEUICHUH NPUKIATHBIX 3a/ad, 3a7ad U3 CMEXHBIX U
CHEIUATBHBIX JTUCIUILINH;

. reoOMeTpUYeCKas JIMHWS, BKIIOYAIONIAs HAIJBIAHBIC TMPEJACTaBICHUS O
MPOCTPAHCTBEHHBIX (HUTypax W H3ydeHHWE HUX CBOWCTB, (OPMHUPOBAHHE W DPA3BUTHE
MPOCTPAHCTBEHHOTO BOOOPa)KEHHWs, PA3BUTHE CHOCOOOB TEOMETPUUYECKUX H3MEPECHUM,
KOOPJIMHATHOTO U BEKTOPHOTO METOJOB /IS PEIICHUS MaTeMaTHYECKUX M MPHUKIIATHBIX
3ajay;

. CTOXACTUYECKasl JIMHUS, OCHOBaHHAsl HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH,

HpCI[CTaBJ]CHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUUYCCKUX 3aKOHOMCPHOCTAX OKPYKaAroIICro



MuUpa.

Pazgensl (TeMbl), BKIIOYEHHBIE B COAEpKaHUE YyUE€OHOU MUCIUIUIMHBI, SBISIOTCS
o0muMH sl Bcex mpoduied npodeccuoHanbHOro 00pa3oBaHUs M MPU BCEX 00bEMax
y49eO0HOTO BpPEMEHHM HE3aBUCHUMO OT TOTrO, SBISICTCS JU ydeOHas JUCIUTIINHA
«MaremaTurka 0a30BOM.

B TematmyeckoMm miaHe mporpaMmbl yU4eOHBIM MaTepuan MPEAcTaBieH B (Gopme
YepeayIOIIErocss pa3BepThIBAHUS OCHOBHBIX COJIEPIKATENbHBIX JUHUHN (anredpandeckoi,
TEOPETUKO-(DYHKIIMOHATILHOM, ypaBHEHU u HEPABEHCTB, reOMETPUYECKO,
CTOXACTHUYECKOM), UTO MO3BOJISIET TMOKO MCIIOJIb30BAaTh UX PACIIOIIOKEHUE U B3aUMOCBSI3b,
COCTaBIIATh paOOuMil KaJeHAAPHBIN IUIaH, MO-pa3HOMY 4depenysl yuyeOHble TeMbl (TJIaBbl
y4eOHMKA), y4uThIBasE TpoPuiab MpoPEecCUOHATBLHOIO 00pa3oBaHus, CHEeUUPUKY
ocBauBaemoi mnpodeccun CIIO, rnyOuHy H3ydeHHsI MaTepualia, YPOBEHb MOJATOTOBKHU
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 pas3nuuusi B TPEOOBAHUSAX K pe3yJbTaTaM OOyUEHHUs
MPOSIBSITCSL B YPOBHE HABBIKOB 10 PEIICHUIO 33]1a4 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 muctumimaa OVY][.04 «MatemaTuka» SBISETCS y4€OHBIM TMPEIMETOM
o0s3aTeIbHOM TpeaMeTHON obnactu «Marematuka u mHpopmarukay ®I'OC cpennero
o0rmrero o0pa3oBaHws.
B mpodeccuonanbHbix  00pa3oBaTENbHBIX  OpPraHU3alMAX,  PEATU3YIOIIUX
o0pa3oBaTelbHYI0 MPOTpaMMy CpEIHEro o0Iiero oOpa3oBaHHUs B Mpeiesiax OCBOCHUS

OIIOIT CIIO na 6a3e ocHOBHOTO 00IIero odpasoBanus, ydeOHas aucturminaa OV J1.04



«MartemaTuka» M3ydaercs B 001Ieo0pa3zoBarelibHOM Iukie ydeOHoro riaHa 43.01.09
[ToBap, kOHIUTEP — MPOrPaMMBbl TOATOTOBKHU KBATU(UIIMPOBAHHBIX pa00OUMX U CITY>KaIUX

(TTITIKPC).

4.PE3YJIBTATBI OCBOEHUWS YYEBHOM JUCITUIIJIAHBI
OcBoenne coaepkanusg  ydeOHor mucnumuael  OVY][.04  «Maremarukay
o0ecreyuBaeT JOCTKEHNE 00YJaIOUMUCS CIEAYIOMUX Pe3yabmamaos:
. JUYHOCMHbBIX

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MAaTeMaTUKE KaK YHUBEPCAIbHOM SI3BbIKE
HAyKH, CPEJCTBE MOJIEIMPOBAHHUS SIBIICHUN U MPOLIECCOB, UIIEAX U METOJIaX MaTEMATUKH;

NMOHUMAHWE 3HAYUMOCTH MAaTEMaTUKH [IJIi HAyYHO-TEXHHUYECKOIo Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUSI K MaTeMaTUKE KaK K 4YacTh OOIleueI0BEeYECKOM
KyJbTYpbl Yepe3 3HAKOMCTBO C HUCTOpPUEH pa3BUTHS MaTEMaTHKU, HBOJIOLHEH
MaTeMaTHYECKUX HJICH;

pa3BUTHE JIOTUYECKOTO  MBINUIEHUSI, MPOCTPAHCTBEHHOIO BOOOpa)KEHUS,
QITOPUTMHUYECKON KYJBTYPhl, KPUTHUHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXOIUMOM JIJIs
Oynymel npodeccHoHambHON NEeATEeTbHOCTH, JUIsl TMPOJODKEHHS 00pa3oBaHUS U
caM000pa3oBaHUs;

OBJIJICHUE MaTEMaTHUYECKUMHM 3HAaHUSIMU U YMEHUSMH, HEOOXOJMMBIMU B
NOBCETHEBHOUN JKW3HU, I OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAYYHbIX AUCUUIUIMH U
JTUCHHUIUIMH TTPO(ECCUOHATILHOTO IMKJIA, JJIs MOJydeHUss oOpa3oBaHUs B 00JIaCTSIX, HE
TpeOyroumx yriyOJeHHOW MaTeMaTUYeCKON MOJIrOTOBKH;

TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSIKEHUU BCEU JKM3HU; CO3HATEIIbHOE OTHOILICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHIO YCIIEIITHOM MPOoheCCHOHATBHON U 00IIECTBEHHON JCSITEIIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATEIbHONW TBOPYECKOW W OTBETCTBEHHOMU
NEeATEIbHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOM paloTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B

o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEN0BATENbCKONW, MPOCKTHOU U

IpPYTUX BUOAX NEATEIbHOCTH,



OTHOIIEHHE K MPOPECCHOHAIBHON AESITEIbHOCTH KaK BO3MOXKHOCTH Y4acTHsl B

pELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;
o MEemanpeomMemHublx:

YMEHHUE CaMOCTOSITEIBHO ONPEAENATh UEIH IEATEIbHOCTH U COCTABIATH IJIaHbI
NESATENbHOCTH; CAMOCTOSITENBHO OCYILIECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTHPOBATH
JESATENbHOCTD; MCIOJIb30BATh BCE BO3MOYKHBIE PECYPCHI ISl JOCTUKEHUS IMOCTABIECHHBIX
Hesned M peanu3alM IUIAHOB JICSTENbHOCTH; BBIOMpPATh YCHEIIHbIE CTPaTeruu B
Pa3INYHBIX CUTYALUSX;

YMEHUE MPOJYKTUBHO OOLIATHCS U B3aUMOJICHCTBOBATh B MPOLIECCE COBMECTHOM
JESITENbHOCTH, YYUTHIBATh MO3MLIMU JAPYTUX YYACTHUKOB JAEITEIbHOCTH, 3(P(PEKTUBHO
paspematb KOHGIUKTHL;

BJIAJCHUE  HaBbIKAMM  IIO3HABATEJIbHOH,  Y4EOHO-MUCCIENOBATENBLCKOM 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  CaMOCTOSITENIbHOM  WH(OpMaImoHHO-
[IO3HABATEJIBLHON JEATENBHOCTH, BKJIKOYAas YMEHUE OpPHUEHTHUPOBATHCS B Pa3IMYHBIX
UCTOYHHUKAX MH(OpMalliy, KPUTUYECKU OLIEHUBATh M HMHTEPIPETUPOBATH MH(OpMAIHIO,
MOJIY4aeMYI0 U3 Pa3jIN4HbIX HCTOYHUKOB;

BJIAJICHUE S3BIKOBBIMHU CPEJICTBAMM: YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIaraTh
CBOIO TOUKY 3pEHHUS, UCIIOJIb30BATh aJIEKBaTHBIE S3bIKOBBIE CPE/ICTBA;

BJIaJICHHE HAaBbIKaMU MO3HABATEIbHOU pe(IEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTATOB U OCHOBAHWM, I'PAHUL] CBOETO
3HAHMS U HE3HAHUS, HOBBIX IIO3HABATEIbHBIX 3a/1a4 U CPEJACTB JUIsl UX 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



SIBJIEHUM peaIbHOI'O MHpPa HA MAaTEMaTUYECKOM S3bIKE;

c(hOpMUPOBAHHOCTh NPEACTABICHUA O MaTeMaTUYECKUX TMOHATHUSAX Kak
BOXHEUIIINX MATEMATUUYECKUX MOJENAX, MO3BOJSIOIIUX OINKCHIBATH M U3y4daTh Pa3HbIE
MPOLECChl M SIBJICHUS; IOHMMAaHHUE BO3MOXHOCTH AaKCHOMATHYECKOrO IOCTPOEHUS
MAaTEMaTHYECKUX TEOPHIL;

BJIAJICHUE METOJAaMM JIOKA3aTeIbCTB M AJITOPUTMOB PELICHUS, YMEHHE HX
IIPUMEHSATH, IPOBOAUTH J10KA3aTEIbHBIE PACCYKACHUS B XOJI€ PEIICHUS 3a/1a4;

BJIQJICHUE  CTaHJAPTHBIMU  IpUEMaMU  PELICHHWS  pAlUOHAIBHBIX U
UPPALMOHAIIBHBIX, MOKA3aTEJbHBIX, CTEMNEHHbIX, TPUTOHOMETPUYECKHUX YpPAaBHEHUU W
HEPABEHCTB, MX CHUCTEM; HCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMm, B TOM
YUCIIe JJIs IOUCKA MYTH PEIIEHUS U WUTIOCTPAIMU PEUICHUS] YPABHEHU U HEPABEHCTB;

c(hOpMUPOBAHHOCTD MPEJICTABICHUNA 00 OCHOBHBIX MOHSTHUSX MaTEMaTHUUYE€CKOTO
aHaJdu3a U UX CBOMCTBAaX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh MOBEJICHUE (YHKIIUMA,
WCTIOJIb30BAHUE MOJYYEHHBIX 3HAHHUH ISl ONMCAHUS U AaHAIU3a PEATbHBIX 3aBUCUMOCTEM;

BJIAJICHUE OCHOBHBIMHM IIOHATHUSMHM O IUIOCKHX M  HPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Urypax, WX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHUS
pacno3HaBaTh TeOMETpUYECKHe (PUTYphl Ha YepTexax, MOACISIX W B PEaIbHOM MHPE;
MPUMEHEHUE HW3YYEHHBIX CBOMCTB Te€OMETpHYECKUX (Guryp u Gopmyn uisl pelieHus
r€OMETPUUECKHX 33]1a4 U 33]1a4 C MPAKTUUECKHUM COJICpKaHUEM;

c(hOpMUPOBAHHOCTh TPEACTABICHUM O TMpoleccax W SBICHUSAX, HMMEIOUIUX
BEPOATHOCTHBIA XapAKTEp, CTATUCTHUYECKHX 3aKOHOMEPHOCTSIX B PEAILHOM MHUpE,
OCHOBHBIX TIOHATHUSIX DJJIEMEHTAPHOM TEOPUU BEPOATHOCTEH; YMEHUM HaXOAUTh W
OILICHUBATh BEPOSITHOCTH HACTYIUICHUSI COOBITUN B MPOCTEHIIINX MPAKTHUECKUX CUTYAITUIX
Y OCHOBHBIE XapaKTEPUCTUKHU CITYYaWHBIX BEIUYUH;

BJIAJICHUE HABBIKAMHU HCIOJIb30BAaHHS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM MNpHU

pEIIEHNUH 3a7a4.

5.COAEPKXAHUE YYEBHOM JUCIHHUITIMHBI
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

Lenbie wm pamuoHanbHble uYucaa. JlelcTBuTenbHbIe uYwucha. [Ipubnaudsicennvlie
sviuucaenus. Komnnexcuole yucaa.

Kopnu, cmenenu u no2apugmot

Kopun m crenenu. KopHu HaTypaJbHOM CTENEHM W3 YHCIAa M UX CBOMCTBA.
CreneHn ¢ pauMOHAJIBHBIMU I10KA3aTENSAMU, UX CBOMCTBA. CTENEHN ¢ JAEUCTBUTEIBHBIMA
nokazaresnaMu. Ceolicmea cmenenu ¢ 0etcmeumenbHblM NOKA3AmMeem.

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

IIpeoOpa3oBanue ajreOpan4ecKux BbIPasKeHU . [IpeobpazoBanue
palMOHANbHBIX, WPPALMOHAIBHBIX CTEMEHHBIX, IOKA3aTENbHBIX M JIOTapU(PMHUUECKUX
BBIPAKCHUM.

Ilpakmuueckue 3anamusn

Apudmernueckue IeUCTBUS HaJl YUCIAMH, HaX0XKJI€HUE MPUOIMKEHHBIX 3HAUCHUM
BEJIMYMH M TOTPEIIHOCTEeN BBIYMCICHUHN (aOCOMIOTHOM M OTHOCUTENBHOMN), CpaBHEHUE
YUCJIOBBIX BBIPAXKEHUN.

Brrunciienue U cpaBHeHUE KOpHEN. BhINoIHEHNE pacyeToB ¢ paguKaIaMH.

Pemienne wuppanmoHaIbHBIX YypaBHEHMH. HaxokneHue 3HA4YEHUM CTENEeHEN C
palnMoHaNbHBIMU TOKa3zaTeasiMu. CpaBHeHue creneHeil. [IpeoOpazoBanusi BBIpakeHUH,
coZlepKaluX CTeneHu. Pelenne nokasaTenbHbIX YpaBHEHUM.

Pemenne npuknagHbIx 3a1ay.

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

[TpuOnmxeHHbIe BBIYMCIECHUS U PEIICHUS IPUKIAIHBIX 3a/1ad.

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. opmyiiel croxenns. Popmyisl yaBoeHUst Popmyavl noo-

BUHHO20 Y2la.
IIpeoOpa3zoBanusi NPOCTEHIIMX TPUTOHOMETPHYECKHUX BbIPAKEHUI

[IpeoOpazoBanue CymMMbl TPUTOHOMETPUUECKHX (YHKIMK B MPOU3BEICHUE W
MPOU3BEICHUSI B CyMMY. Bwipaoicenue mpucoHomempuyeckux QyHKyuil uepe3 maH2eHc
NOJIOBUHHO20 ap2yMeHmd.

TpuroHomerpuyeckne ypaBHeHHsl U HEPaBEeHCTBA

[IpocTeiiue TPUTOHOMETPHUUECKHUE YPaBHEHHS. Ilpocmeuwue
MpU20HOMempuiecKue HepaseHcmaa.

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

Ilpakmuueckue 3anamus

PanunanHbiil MeTON U3MEPEHHUSI YIII0B BPALIEHUS U CBS3b C TPAyCHON MEPOIL.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA, (DOPMYJIBI CIIOXKEHUS, YABOCHMS,
npeoOpa3oBaHWEe  CYMMbl  TPUTOHOMETPUYECKMX  (PYHKIMIA B NPOU3BENICHUE,
npeoOpa3zoBaHue MPOU3BEACHHUS TPUTOHOMETpHUeckuX (yHKuM B cymmy. [lpocreitmiue
TPUTOHOMETPUYECKNE YPABHEHNS U HEPABEHCTBA.

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

®YHKINU, NX CBOUCTBA U TPAOUKN

@®ynknuu. O01acTh ompenereHuss U MHOXECTBO 3HA4YeHWH; rpaduk (QyHKIHH,
noctpoeHue rpad@ukoB GyHKIIUN, 3aJaHHBIX PA3IMYHBIMHU CTIOCOOAMH.

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

(GYHKUIHOHANBHBIX 3aBUCUMOCTEN B peajibHBIX MpoIleccax U SABJICHUAX. ApUpMeTHYEcKre
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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, moKa3areJibHbIe, JJorapupMuiecKue 1 TPUTOHOMeTpUYecKue (PyHKIIUN

OO0paTHbIE TPUTOHOMETPHYECKHE PYHKIUM

Omnpenenenus GyHKIMI, UX CBOMCTBA U TpaduKy.

[IpeoOpazoBanus rpaduxoB. [lapamnenbHblii IEpeHOC, CUMMETPUS OTHOCUTEIHHO
OCeil KOOpAMHAT M CUMMETPHUS OTHOCUTEIBHO Hauyaja KOOpPJIWHAT, CUMMETPUS
OTHOCHUTEJIBHO MPAMOMN ) = X, PACTSKEHUE U CKATHUE BAOJb OCE KOOPAUHAT.

Ilpaxkmuueckue 3anamus

[IpuMepsl 3aBUCUMOCTEH MEXKIYy TMEPEMEHHBIMH B peEajbHBIX IMpoOIeccax U3
CMEXHbIX auciMIUIMH. Omnpenenenne (yHkuui. Iloctpoenne u ureHue rpaduKoB
¢byukmuit. HccnenoBanme Qyukuuu. CBoiicTBa TUHEHHOW, KBaJpaTUYHOM, KYCOYHO-
JUHEHHOW W NpoOHO-TMHEWHON (QyHKIMA. HempepwhiBHBIE W mepuonndeckue (HyHKIIHUH.
CaolicTBa U rpauKu CHHYyCa, KOCUHYCa, TaHTeHca U KoTaHreHca. OOpaTHbie GyHKIIUN U
ux rpadpuku. OOpatHbie TpuroHomerpudeckue ¢yHkaun. I[IpeoOpazoBanust rpaduka
¢dbynkuuu. ['apMonnveckue konedanus. [Ipuknaanpie 3aga4n.

[lokazarenpHble, Jorapudmuyeckue, TPUTOHOMETPUUYECKHE  ypaBHEHUS U
HepageHcmeada.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IHociienoBarejbHOCTH. CnocoOb1 3a7aHus 51 CBOWCTBA  YHUCJIOBBIX
nociiefoBaTenbHoCTed. [lonsamue o npedene nocaedosamenvhocmu. Cywecmeogamnue
npedeia  MOHOMOHHOU  O2paHudenHou  nociedogamenvhocmu.  CyMMHpPOBaHUE
nocJyieoBaTenbHOCTEH. beckoHeuHO yObIBarommass TeOMETpUYECKass IMpOrpeccuss U ee
CyMMa.

IlpousBoanasi. Ilonste o mpoOW3BOAHONW (YHKIIMH, €€ TCOMETPUYECKUH U
busnueckuil cMmbici. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. [IpousBomHbie
CYMMBI, Pa3HOCTH, MPOU3BENECHUS, YacTHbIE. [IpOM3BOJIHBIE OCHOBHBIX 3JIEMEHTAPHBIX

¢bynkuuid. [lpumeHeHune TPOU3BOAHOW K HCCIENOBAaHUIO (DPYHKIUH U TOCTPOCHUIO
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rpadukoB. IIpouzsoonsie 0opamuol hyHKYuY U KOMRO3UYUU QYHKYUU.

[IpuMepsl HCIONIB30BaHMS IPOU3BOAHON JJI1 HAXOXKICHNS HAWIYUILIETO PELICHUS B
NPUKIAJAHBIX 3a7a4ax. Bropas npous3BoiHasl, €€ reOMETPUYECKU U (PU3HYECKHUI CMBICI.
Haxoxxnenue ckopocTu Ju1st mporiecca, 3agaHHoro GopMyion u rpaduxom.

IlepBooOpa3Hass u wuHTerpaj. [IpuMeHeHne onpeneneHHoro HHTerpajia s
HAXOXJEHUsSl TUTOMIAAN KpuBONMHEHHONW Tpanenuu. dopmyna Hprorona—IJleitbauma.
[Tpumeps! IpUMEHEHHs UHTErpaia B (pU3MKE U T€OMETPHUH.

Ilpakmuueckue 3anamus

YucnoBasi 1OCIENOBATEIbHOCTh, CIOCOOBI €€ 3aJlaHusi, BBIUUCICHUSI YJICHOB
nocienoBarenbHocTd.  Ilpenen  mocnenoBarenbHOCTH.  beckoHeuHo — yObIBaromias
TFEOMETPUYECKASI IPOTPECCUSL.

[Ipon3BoiHAs: MEXaHUYECKUN U TEOMETPUYECKUN CMBICIT TPOU3BOIHOM.

VYpaBHenue  kacarenpHOM B obOmem  Buge. llpaBuna u  dopmynsl
auddepeHurnpoBanns, Tabnuia MPOU3BOJHBIX AJIEMEHTapHbIX (QyHKuuid. MccnenoBanue
byHKIIMM C TIOMOIIbIO Tpou3BoAHOW. Haxoxknenune HamOONbIIET0, HAUMEHBIIETO
3HAYEHMS U SKCTPEMAJIbHBIX 3HAYCHUHN (PYHKIINU.

WUurterpan u mnepBooOpasHas. Teopema Hrprorona—IJleliOnuna. Ilpumenenue
MHTErpajla K BBIYUCICHUIO (PU3NYECKUX BETMYUH U TUIOIMIAIEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs1 W CcUCTeMbl YpaBHeHMH. ParnuoHanbHble, UpPpALMOHAJIbHBIE,
MTOKA3aTEIbHbIE U TPUTOHOMETPUUYECKNE YPABHEHHUS U CUCTEMBI.

PaBHOCMIIBHOCTE ypaBHEHHI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBI UX peElIeHUs (Pa3’0KEHWE Ha MHOYKUTEIH, BBEIEHHE HOBBIX
HEN3BECTHBIX, MOACTAHOBKA, Ipa)UUECKuil METON).

Hepagencrsa. PanmonaneHnsbie, MppalMOHAJIbHBIE, II0KAa3aTEJIbHbIE u
mpuzonomempuyeckue HepapeHcTBa. OCHOBHBIE IPUEMBI UX PELLICHHUS.

HUcnoab3oBanue cBOMCTB M rpa¢ukoB PyHKUMI NPU peliecHUH YPABHEHUH M
HepaBeHCTB. Meron wuHTepBaioB. I300paxkeHne 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.

NuTtepnperanus pe3ynbTaTa, y4eT peajJbHbIX OTPaHUYEHUN.

Ilpakmuueckue 3anamus

Kopuu ypaBuenuii. PaBHocuiibHOCTh ypaBHeHUH. [IpeoOpa3zoBanne ypaBHEHUM.

OcHOBHbIE PUEMBI PEUICHUS YpaBHEHUH. PellieHne cucTteM ypaBHEHHI.

Hcnonb3oBanue CBONUCTB W TpadukoB (GYHKIMM 71 pPEIIeHUS YpPaBHEHUH W
HEPaBEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM
JJieMeHTbl KOMOMHATOPUKHU

OcCHOBHBIC TIOHSATHUS KOMOWHATOPUKH. 3aJadydl Ha IMOJCYET YHCia pa3MEIlCHUH,
MEepEeCTaHOBOK, codeTaHui. Pemenue 3amau Ha nepebop BapuantoB. Dopmyna OMHOMA
HeroTona. CBoiicTBa OMHOMUHANIBHBIX KO3 puumenToB. Tpeyronsuuk Ilackans.

JIeMEeHTbI TEOPUH BEPOSITHOCTEH

CoObITHE, BEpPOSTHOCTH COOBITHSI, CIIOKEHHE W YMHOXXEHHE BEpPOATHOCTEH.
Ilouamue o ue3zasucumocmu cobvimuti. J[UCKpemHas CHyYauHas 6eludyuHd, 3aKOH ee
pacnpeodenenus. YHucnogvle xapakmepucmuku OUCKPEMHOU  CIVYAUHOU — BENUYUHDL.
llonusmue o 3axone 6oabUIUX YUCEI.

JJIeMEeHThI MATEMATHYECKOM CTATUCTUKH

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

Pewenue npakmuueckux 3a0ay ¢ npumenenuem 6eposmHOCHMHbIX MEMOO08.

Ilpakmuueckue 3anamus

Uctopust pa3BuTusi KOMOMHATOPUKH, TEOPHH BEPOATHOCTEH W CTATHUCTUKUA U HX
poib B pa3NMyHBIX  cepax  dYENOBEUECKOW  KHU3HENMeATeabHOCTH. [IpaBuia
KoMOMHATOpUKH. Pelienne KOMOWMHATOPHBIX 3adad. Pa3smemienusi, codeTaHus U
nepectaHoBku. bunom Herotona u tpeyronbauk [lackand. [lpuknagaeie 3agauu.

Knaccuueckoe omnpeneneHne BEpPOSITHOCTH, CBOMCTBA BEPOATHOCTEHM, TeopeMa O

CyMMe BeposaTHOCTEN. Beruncinenue BepostHocTer. [lpukiiagneie 3anauu. [lpencraBnenue

15



YUCIIOBBIX JaHHbIX. [[pukiaaHbie 3a0a4n.
I'EOMETPUSA
I[IpsiMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacrionoxxkeHue AByX MpsAMBbIX B IpocTpaHcTBe. [lapamienbHOCTh npsMon
1 wiockocTu. [lapammenbHOCTh IWIOCKOCTEN. [lepreHIuKyIIpHOCTh PSIMOM U TIIIOCKOCTH.
[lepieHaUKYIJISIp M HAKIIOHHAS. YTOJ MEXAY NPSIMOW M INIOCKOCTBHIO. JIByrpaHHbIN yrod.
Yron mexay miocKocTsIMHU. 1leprieHIuKysspHOCTh ABYX IUIOCKOCTEM.

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

[TapannenbHOoe  mpoeKkTupoBaHue.  [liowadb  OpmMO2OHANLHOU  NPOEKYUU.
N3o0pakeHne mpocTpaHCTBEHHBIX (PUTYP.

MHOrorpaHHuKHU

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

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

[Tupamupna. [IpaBunibHas nupamuaa. Y cedeHHas nupamuaa. 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).

Tesa 1 MOBEPXHOCTH BpPallleHUA

Hunuuap v koHyc. YcedeHHbI KoHyc. OCHOBaHUE, BbICOTa, OOKOBAsI TOBEPXHOCT,
obpa3yromas, pa3BepTka. OceBble CEUEHHs U CEUCHHSI, apaylieIbHbIe OCHOBAHMIO.

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

N3mepenust B reomeTpuu

O6nbem u ero usmepenue. MurerpansHas popmyna oobema.

®opmyibl 00beMa Ky0a, MPSAMOYTOIBLHOTO Mapauielenuneaa, Ipu3Mbl, UIAHIPA.
dopmyibl 00beMa MUpaMuibl U KoHyca. DopMyJIbl TIOMAAN TOBEPXHOCTEH MUIUHAPA U

konyca. ®opmynsl oObema 11apa u miomanu chepsl.

16



[TogoOue ten. OTHOIIEHUS IUTOMIaAeH MOBEPXHOCTENH U 00bEMOB TTOIO00HBIX TEJl.
Koopannarsl 1 BeKTOPbI

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

Bektopel. Monyns BekTopa. PaBeHCTBO BekTOpoB. (Clio)KeHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3iioxkeHne BEKTOpa IO HANpPaBICHUSAM. YTOJ MEXIY
nByMs BekTopamu. IIpoekuust BekTopa Ha ocbk. Koopaunatel Bektopa. CxansipHOe
IPOU3BEICHUE BEKTOPOB.

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

Ilpaxkmuueckue 3anamus

[Ipy3HaKku B3aMMHOTO PACIIOIOKEHUS MPSAMBIX. YTOJI MEXIY NpsAMbIMHA. B3anmuoe
PacCMoIOKEHUE MPSIMBIX U TWIOCKOCTEN. [IepneHInKynsip 1 HaKJIOHHAs K IUIOCKOCTH. YTOJI
MEXKIy NPsIMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pACIOJIOKEHUH MNPSIMON U
IUIOCKOCTH. TeopeMa O Tpex MepneHIuKYIsipax.

[Ipu3Haky U CBOMCTBA MapaJUICIbHBIX U NEPIEHAUKYISIPHBIX TIIOCKOCTEM.

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

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

Paznuunbie Buasl MHOTOrpaHHUKOB. WX wu3oOpaxkenws. CedeHus, pa3BepTKH
MHOTOrpaHHHUKOB. IDlnomaae mnoBepxHOCTH. Buasl cUMMeETpuil B IPOCTPAHCTBE.
CummeTpusi Te BpallleHUs U MHOTOIPaHHUKOB. Brrunciienue miomaaeid u 00beMoB.

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

VYpaBHeHUE OKpYXHOCTH, cCQepbl, IUIOCKOCTH. PaccTrosiHne MexIy TOYKaMHu.
JIelCTBHS C BEKTOpAMHU, 3aJaHHBIMU KoopAnHaTaMu. CKaJIsIpHOE MPOU3BEICHUE BEKTOPOB.
BekTtopHoe ypaBHEHHME TPAMOM M  IUIOCKOCTH. lcmonb30BaHME BEKTOPOB IIPH

A0Ka3aTCIbCTBC TCOPEM CTCPCOMETPHUM.

17



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 MAaTeMaTHYECKOU

18




CTaTUCTHUKH

Paznen 12. YpaBHeHUs U HEPaBEHCTBA 23 18 5

Toro

260 220 40 -

IIpome:xxyTounas arrectanus B ¢popme 3k3ameHa 36 yacos

Bcero

296

8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOU JEATEJBHOCTH

OBYUYAIKOLHINXCHA
Conep:xanue XapakTepucTHKA OCHOBHBIX BUA0OB Y4eOHOM AeATeIbHOCTH 00y4a0IMnXCs
o0y4eHus (Ha ypoBHe yueOHbIX 1eiCTBUI)
Beenenue O3HakoOMJIEHHE C POJIbI0 MAaTEMATUKH B HAyKe, TEXHUKE, SKOHOMHUKE,

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

AJITEBPA

PaszBuTHe mmoHATHA O
qHuCJIIC

Beinosnnenne apudmerndeckux JeHCTBUI HAJl YUCIIaMH, COYeTast yCTHBIE U
[IACbMEHHBIE IPUEMBI.

Haxoxaenne npuOamkeHHbIX 3HAUYCHUH BEJIMYMH U TIOTPEIIHOCTEN
BBIYUCIICHUH (a0COIOTHON ¥ OTHOCUTEJIBHOM ); CPaBHEHUE YHCIIOBBIX
BbIpakeHuil. Haxoxxaenue ommook B mpeoOpa30BaHUsIX U BBIYUCICHUAX (OTHO-
CHUTCSI KO BCEM ITyHKTaM IPOTrPaMMbl)

Kopnu, crenenu, nora-
pUGMBI

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

DopMyTUPOBAHUE ONIPEAEIIECHUS KOPHS U CBOMCTB KOpHEW. Briunciienue u
CpaBHEHHE KOPHEH, BHITIOJTHEHHE MIPUKUAKY 3HAaUeHUs KopHs. [IpeoOpa3oBanue
YHUCJIOBBIX M OYKBEHHBIX BBIPAXKCHHM, COAEPIKAIINX PAJTUKAIBI.

BrimonHenue pacueToB mo GopMyliaM, COIEepIKaIUM paTuKaibl, OCYIECTBIISII
HEO0OXOIMMBIE TIOJICTAHOBKH U NpeodpazoBanms. OnpeneneHne
PAaBHOCUIILHOCTH BBIPAXEHUH C paaukanamu. Penenue uppanroHaabHbIX
YpaBHEHUH.

O3HakoMJIEHUE C OHSATHEM CTETIEHU C IEUCTBUTENbHBIM MTOKA3aTeJIeM.
HaxoxneHve 3HaueHM cTeneHu, UCTIoNb3ys TPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anucbiBaHUE KOPHS K-il CTENIEHU B BUJIE CTEIIEHU C IPOOHBIM MOKa3aTeleM 1
Ha000POT.

®opMyITUPOBAHUE CBOMCTB CTENEHEN. BhluncieHne cTenenei ¢
palMOHATBHBIM [MOKA3aTEJIEM, BBIMIOJHEHNUE TPUKUIKHI 3HAUCHUS CTEIICHH,
CpPaBHEHHUE CTEIICHEN.

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

O3HaKOMJIEHHE ¢ TPUMEHEHUEM KOPHEN U CTENEHEN IPU BbIUNCIEHUH
CpPEeIHMX, ACJIICHUH OTPE3KA B «30JI0TOM CEYEHUM». PellieHne npukiiaaHbIx
3a/1a4 Ha CJI0’KHBIE IIPOLEHTHI

[TpeoOpa3zoBanue anre-
Opanyeckux
BBIPAKECHUIN

Bemonmsenve npeodpazoBaHuil BeIpasKeHUIA, PIMEHEHHE (DOPMYII, CBI3aHHBIX CO
CBOMCTBaMH cTeneHei 1 norapudmoB. OnpezaeneHue 00aacT! I0MyCTUMBIX
3HAYEHUH JIOrapr(h)MUUECKOro BhIpayKeHHs1. Pemene norapudmimdecknx ypaBHEHHI

OCHOBbI TPUTTOHOMETPUU

OCHOBHBIE TTOHATHSA

I/I?:}"-IGHI/IC paaraHHOro METoa NSMEPCHHA YIJIOB BpAallICHUA U UX CBA3U C
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rpaaycHoit Mmepoii. I300pakeHne yrioB BpalieHUs: Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMUMHBI YIJIa C €ro pacrnonoxeHueM. GopMynrpoBaHue
oTpeziesieHu TPUTOHOMETPUYECKUX (DYHKIUH JIs1 YIJIOB IOBOPOTA U OCTPHIX
YTJI0B MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U O0BSICHEHHE WX B3aUMOCBSI3U

OCHOBHBIE TPUTOHOME-
TPUUYECKHUE TOKAECTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIAECCTB JJI1 BHIYUCICHUS
3HAYEHUN TPUTOHOMETPUUECKUX (DYHKIIUHI MO OJTHOM U3 HUX

ITpeoGpa3oBanus npo-
CTEHIINX
TPUTOHOMETPUUECKHUX
BBIPAKCHUIN

N3yueHre OCHOBHBIX (hOPMYJT TPUTOHOMETPUU: (POPMYJIBI CIOKEHNS,
yIIBOCHHS, IPEe0Opa30BaHUs CYMMBI TPHTOHOMETPHUYECKUX (DYHKIIMI B
IIPOU3BEICHNE U IIPOU3BEICHUS B CyMMY U IPUMEHEHHE IIPU BEIYMCICHUU
3HAYEHUS] TPUTOHOMETPUYECKOTO BHIPAKEHUS U YIIPOLIEHUS €T0.
O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPUHU TOYEK HA €IMHUYHON OKPYKHOCTH
Y IPUMEHEHHUE UX U1 BbIBOJIa (hOPMYJI IPUBEACHUS

[Ipocreiimme TpUroHO-
METPUYECKUE YpaBHE-
HUS U HepaseHcmea

Pemenue no ¢popmynam U TPUTOHOMETPUUECKOMY KPYTY MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUM.

[IpumeHeHne oOUMX METOIOB pelIeHHs] ypaBHEHUH (TIpUBEIEHUE K
JMHEWHOMY, KBaJPaTHOMY, METOJI Pa3JIOKEHUSI HA MHOXKUTEIU, 3aMEHbI
MIEPEMEHHON ) TIPU PEIICHUU TPUTOHOMETPUUICCKUX YPABHCHHUM. Y MEHHE
OTMEYaTh HAa KPYTe pelICHUs IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

Apkcunyc,
apKKOCHHYC,
apKTaHI€HC Yucia

O3HaKOMJICHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPUYECKUX (PYHKITHI.
W3ydenue onpeseneHuii apkCUHyca, apkKKOCHHYca, apKTaHIeHca Yucia,
(bopmynupoBaHue UX, N300pakeHUE Ha €IMHUYHON OKPYKHOCTH, IPUMEHEHHE
MpY PEIICHUN YPaBHEHUH

®YHKIMN, X CBOUCTBA U TPAGUKU

DOyHKIINH.
Ilonsarue o
HEIMPEPBHIBHOCTHU

byHKIIH

O3HakOMJIEHHE C TTOHITHEM MEPEMEHHOM, MPUMEPaMU 3aBUCUMOCTEN MEXKIY
MePEMEHHBIMHU.

O3HakoMJIEHHE ¢ TIOHITHEM Tpaduka, onpeaeeHne TPUHAIe)KHOCTH TOUKU
rpaduxy ¢pyakiuu. OnpeaeneHue mo GopMylie MPOCTSHINEH 3aBUCUMOCTH,
BUJA ee rpaduka. Beipakenue o Gopmyre oaHON epeMeHHOM Yepe3 IpyTue.
O3nakomiieHHE ¢ onpezesieHrneM QyHKINU, GOpPMYINpOBaHHE €To.
HaxoxneHnue obnacTu onpeeneHus 1 001acTy 3Ha4eHU QyHKIU

CaoiicTBa GpyHKINH.
I'pacduueckas unTep-
nperauus. [Ipumepst
(hyHKIIMOHATBHBIX 3a-
BUCHMOCTEH B
peasbHBIX MPOLECCaAX U
SBJICHUAX

O3HakoOMJICHHE ¢ TpUMepaMu PYHKIIMOHATBHBIX 3aBUCIMOCTEHN B peabHBIX
MPOIeccax U3 CMEKHBIX JIUCITUTUIHH.

O3HaKOMJICHHE C JOKa3aTeIbHBIMH PACCYXJICHUSIMH HEKOTOPHIX CBOMCTB
JUHEWHOM M KBaJIpaTUIHOU (PYHKITUH, MPOBEICHUE UCCIICIOBAHUS JTMHEHHOM,
KYCOYHO-JTUHEWHOM, IPOOHO-IIMHEHHON 1 KBaIpaTUIHOMN ()YyHKITHIA,
noctpoenue ux rpadukos. [loctpoenue u urenue rpadukoB QyHKITHIA.
HccnenoBanue QyHKIMH.

CocraBnenue BUJ0B (PyHKIUH IO JaHHOMY YCJIOBHUIO, PEILICHUE 3a7a4 Ha
KCTPEMYM.

Brimosnnenne npeobpa3oBanuii rpaduka GyHKIMHA

OO6parnble QyHKIIHHA

W3yuenue nonsmus o6pamuoii pyrkyuu, ONpeaesieHue BUIa U nOCmpoeHue
epaguxa obpamuoul yuKyuu, HaxoxicoeHue ee 0oaacmu onpeoeieHus u
obnacmu 3nayenui. IlpuMeHeHHE CBOMCTB (YHKIIUNA MPU UCCIICAOBAaHUT
YpaBHECHUH U PEUICHUH 33/1a4 Ha dKCTpeMyM. O3HaKOMJICHHE C TTOHITHEM
CJIOKHOM (YHKITUH

Crenennsle, okasa-
TeJbHbIE, TIOTapUpMu-
YECKUE U TPUTOHOME-
Tpuueckue QyHKIUH.
OOpatHble TPUTOHOME-
Tpuueckue QyHKIUU

Beruncnenue 3HaueHui GyHKIMN MO0 3HaUeHUIO aprymenTa. Onpeenenue
MI0JIO’KEHHUSI TOUKU Ha TpaduKe 1o ee KoopJuHaTaM U Ha000pOT.
Hcnonb30Banue cBOMCTB (DYHKIMIMA 111 CpaBHEHMSI 3HAUCHUN CTETIeHeH n
soraprudmos.

ITocTpoenue rpaMKoB CTENEHHBIX U Jorapupmuueckux ¢pyHkuuit. Pemenne
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB M0 U3BECTHBIM
aJIropuTMaM.
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O3HaKOMJICHHE C TIOHSATHEM HEPEPHIBHOM IMEPUOANIECCKON (PYHKITUH,
(dbopmMynupoBaHUE CBOMCTB CHHYCA U KOCHHYCA, TOCTPOCHHUE UX I'PaUKOB.
O3HakoMJIECHHE C TIOHATHEM TapMOHUYECKHX KOJIE0OaHHH U IpUMEpaMu
rapMOHUYECKHUX KOJEeOaHWH Ui ONMMCaHHUs MPOIECCOB B (HU3UKE U APYrHX
00JacTsIX 3HaHUS.

O3HakoMJIeHHME C TIOHATHEM pa3pbIBHOW  NEpUOIUYECKON  (QyHKIMH,
(bopMynMpoBaHUE CBOMCTB TaHI€HCA U KOTAHI'€HCA, [IOCTPOEHUE UX IPaUKOB.
[IpumeHeHne CBOWCTB (PYHKIUI I CpaBHEHUS 3HAUEHUI TPUTOHOMeE-
TpUUYEeCKUX (QYHKUUH, pelIeH!s] TPUTOHOMETPUUYECKUX YpaBHEHUH.
Ilocmpoenue epagurxos 0opamuvlx MpPUOHOMEMPULECKUX QYHKYULL U
onpedenenue no epapuKam ux ceoUcms.

Beinosinenue nmpeodpa3zoBanus rpaduKoB

TlocnenoBarensHOCTH

O3HaKOMJIEHUE C MOHITHEM YHCIIOBOM MTOCIEA0BATEILHOCTH, CIIOCO0AMHU €€
3a7[aHusl, BBIYUCICHUSIMH €€ YWICHOB.

O3naxomnienue ¢ nowssmuem npedena nociedosamenbrHocmu. O3HAKOMIICHHE C
BBIYUCIICHUEM CYMMbI O€CKOHEYHOTO YUCIIOBOTO Psijia Ha TIpUMepe
BBIYHUCJICHHS] CyMMbI O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON ITPOTPECCHHU.
Pemenue 3a1au Ha npumMeHeHHe HOPMYIIBI CYMMbI O€CKOHEYHO YOBIBAIOIIEH
r€OMETPUUYECKON NMPOTrPECCUU

[IponusBoanas u ee
IIPUMEHEHHE

O3HaKOMJIEHHE C TOHSITUEM ITPOU3BOJHOM.

W3yuenue u GopMynupoBaHUE €€ MEXaHUUECKOT0 U T€OMETPUYECKOTO CMBICIIA,
W3Y4Y€HHE aIrOpUTMa BBIYUCIICHUS TPOU3BOJHON HA IPUMEPE BHIYMCIICHUS
MT'HOBEHHOI CKOPOCTH U YIJIOBOTO KO3((UIIMEeHTa KacaTeIbHOM.

CocraBneHre ypaBHEHHS KacaTelIbHON B 00IIIEM BHJIE.

YcBoenue npasui 1u¢hepeHInpoBaHms, Ta0IUIBI TPOU3BOIHBIX
AJIEeMEHTapHBIX PYHKUUH, MpUMeHeHue 17 AU epeHunpoBanns QyHKIuUM,
COCTAaBJICHUS] YPABHEHMSI KaCaTEJIbHOM.

N3ydenue TeopeM 0 CBA3U CBOWCTB (DYHKIUU U IPOU3BOAHOM, POPMYIHUPOBKA
uX.

[TpoBeaeHue ¢ MOMOIIBIO MPOU3BOTHOM MCCIeN0BaHMs (DYHKITUH, 3aJaHHON
bopmyIoi.

YcTaHOoBIEHUE CBSI3U CBOMCTB (PYHKUIMHU M MPOU3BOAHOM MO UX Irpadukam.
[TpumeHeHne POU3BOTHOMN /TS pEIICHHs 3a/1a4 Ha HaXO0XKACHNE HanOOJIbIIETO,
HaMMEHBIIEro 3HaYeHUsI U Ha HAXOKIECHHE KCTPEMyMa

[TepBooOpasnHas u
HUHTETpal

O3HakOMJIEHHE C TTOHSITHEM WHTErpasia u nepBooOpa3Hoil.

N3yuenue npaBuiia BEIYMCIIEHUS 1€pBOOOpa3HO U Teopembl HbroToHa—

JleitOHMIA.

Pemenue 3a1au Ha cBSI3b IEPBOOOPA3HOMN U €€ MPOU3BOIHOM, BEIUUCIICHUE
epBooOpa3HON JJIsl JTaHHOW (DYHKITHH.

Pemienue 3a1a4 Ha MPUMEHEHUE UHTETpasIa JIsl BRIYUCICHUS (PU3HUECKUX
BEJIMYUH U IUIONaei

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHEHUH
HepaseHctBa u
CHUCTEMBI HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU

O3HaKOMJICHHE C TPOCTEHIIIMMHU CBEJCHUSIMHU O KOPHSX alreOpandecKux
YpaBHEHUH, IOHATUSIMU UCCIICIOBAaHUS YPABHEHUN U CUCTEM YPaBHEHUM.
N3yuenue Teopun paBHOCUIBHOCTH YPaBHEHUM U €€ IPUMEHEHHUS.
[loBTOpEeHME 3anKcH pelIeHNs CTaHAAPTHBIX YPaBHEHUN, IPUEMOB
npeoOpa3oBaHus ypaBHEHUH 7Sl CBEACHHS K CTAHTAPTHOMY YPaBHEHUIO.
Pemenue panmoHaabHbIX, HPPALMOHAIIBHBIX, IOKA3aTENIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHHUM U CUCTEM.

Hcnonp3oBanue cBOWCTB U rpaduKoB (PYHKITUH 1JIsI pelIeHUs] YPaBHCHH.
[ToBTOpEHNE OCHOBHBIX MPUEMOB PEIICHUS CUCTEM.

Pemenne ypaBHeHU! ¢ MPUMEHEHUEM BCEX MPUEMOB (pa3sioKEeHHs Ha
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MHOYHTEJIH, BBEJICHNUSI HOBBIX HEM3BECTHBIX, [10JICTAHOBKHU, IPapUUECKOro
METOJIa).

Pemienue cuctem ypaBHEHMI C IPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOIIMMH BOIIPOCAMU PEIICHUS] HEPABEHCTB U MCIIOJIb30BaHHE
CBOMCTB U rpadukoB QyHKIMI IpU pelieHnu HepaBeHCTB. Pemenue
HEPaBEHCTB U CUCTEM HEPaBEHCTB C IPUMEHEHHEM PA3JIMYHBIX CIIOCOOOB.
[IpumeHeHne MaTeMaTHUECKUX METOOB AJISl PEIICHUS COAEP KATENIbHBIX 3a/1a4
U3 PA3JIMYHBIX 00JIaCTe! HAYKU M MPakTUKH. VIHTepnpeTHpoBaHue pe3yabTaToB
C Y4ETOM peajbHbIX OIpaHUYEHUI

DJIEMEHThI KOMBMHATOPUKU, TEOPUU BEPOATHOCTEU U CTATUCTHKU

OCHOBHBIE TIOHATHS
KOMOHWHATOPHKH

N3yuenue npaBuiaa KOMOMHATOPUKH U IPUMEHEHHE TIPU PEIIeHUN
KOMOWHATOPHBIX 3a7a4.

Pemienne KOMOMHATOPHBIX 3a7ad METOAOM Iepedopa M 1O MpaBUIly
YMHOKEHHUS.

O3HakoMJIEHHE C MOHATUAMU KOMOMHATOPUKU: pa3MELICHUAMH, COUCTAaHUAMU,
nepecTaHoBKaMu U hopMyiIaMu JJisi MX BerauciaeHus. OObscHEHNE U
npuMeHeHue (GopMyIT Ui BEIYUCICHHS pa3MelleHui, NepecTaHOBOK U
COYETAaHMM IPU PEIICHNUH 3a1a4.

Osnakomiuenue ¢ OuHoMoM HbroToHa u TpeyronsHukoM [lackans. Pemenue
MIPAKTUYECKHX 3a]]a4 C UCIOJIb30BaHUEM MOHSATUHN U NpaBUi KOMOMHATOPUKU

DJIEMEHTBI TEOPUH

N3ydeHne kiaccCu4eckoro OonpeesieHns BEpOSITHOCTH, CBOMCTB BEpOSTHOCTH,

BEPOSITHOCTEHN TEOPEMBI O CYMME BEPOSTHOCTEM.
PaccMoTpenue npumepoB BEIYUCIIEHUS BEPOSITHOCTEN. Perienune 3amad Ha
BBIYUCIICHUE BEPOSTHOCTEH COOBITUI

IIpencraBnenue O3HaKOMJIEHHE C IIPEICTABICHUEM YUCIIOBBIX IaHHBIX U UX

JAHHBIX (TAOJHIIBI,
IMarpaMMbl, TPaQUKH)

XapaKTCPpHUCTUKAMU.
Pemenue IMPAKTUYCCKUX 3aaa4 Ha O6p2160TKy YHCJIOBBIX JAHHBIX, BBIYHCIICHHUC
X XapaKTCPHUCTHUK

I'EOMETPU

[IpsiMble U MIIOCKOCTH B
IIPOCTPAHCTBE

DopMynMpOBKA U IPUBEJIEHUE JOKA3ATEIbCTB IPU3HAKOB B3aUMHOTO
PacCIIONIOKEHNUS NMPSMBIX U INIOCKOCTEN. Pacnio3HaBaHue HA YepTexKax u
MOJIEJISIX Pa3JIUYHBIX CIIy4aeB B3aUMHOTO PACIOJIOKEHUS NPSIMbIX U
IJIOCKOCTEM, apryMEHTHPOBAaHUE CBOUX CyxaAeHU. DopmynnpoBaHue
OINpEJIEIICHUN, IIPU3HAKOB U CBOMCTB NapajuICIIbHBIX U NIEPIECHIUKYIISIPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U IUHEHHBIX YTJIOB.

BelnosiHEHNE MTOCTPOEHHUs YIIIOB MEXKAY NPAMBIMH, IPSIMOW U IUIOCKOCTBIO,
MEKy IJIOCKOCTSIMH 110 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEIAX.
[IpumeHeHre MPU3HAKOB U CBOMCTB PACIOJIOKEHHS IIPSIMBIX U IUIOCKOCTEH IIpU
penieHuy 3a1ay.

N300pakeHre Ha pUCYHKAX U KOHCTPYHPOBAHHUE Ha MOJEIIX
NEPIEHINKYIJIIPOB U HAKIIOHHBIX K INIOCKOCTH, IPSIMBIX, TaPaAJIJICIIBHBIX
IJIOCKOCTEH, YIII0B MEXAY IPSIMOM U IIIOCKOCTBIO U 00OCHOBAHHE
IIOCTPOCHHS.

Pemenue 3a1au Ha BBIYMCIIEHUE T€OMETPUUECKUX BeaMunH. CIIUChIBaHUE
PacCTOAHMA OT TOYKH [0 IJIOCKOCTH, OT MPSIMOM 10 TNIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEXAY CKPELIUBAIOIIUMUCS IIPSIMBIMU, MEKY IIPOU3BOIBbHBIMU
¢burypamu B mpoctpaHctse. PopMyaupoBaHUE U JOKa3bIBAHHE OCHOBHBIX
TEOPEM O PACCTOSIHUSX (TEOpPEM CYIIECTBOBAHMUS, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJENISAX pacCTOSIHUA U 0OOCHOBAaHUE CBOMX
cyxaeHnid. OnpeeneHre U BbIUMCICHUE PACCTOSHUI B IPOCTPAHCTBE.
[Tpumenenue Gpopmyn U TEOpPEM IUIAHUMETPUH JJIS PELIeHUs 3a/1a4.
O3HakOMJIEHME € TOHATHEM NAapajuIeJbHOIO IPOEKTUPOBAHMSI U €TI0
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cBoiictBamu. Qopmynuposanue meopemvbl O HNIOWAOU OPMOSOHANLHOU
NpoeKyuU MHO20Y20IbHUKA.

[Tpumenenue Teopun 1151 000CHOBAHUS MOCTPOSHUN U BHIYMCIICHHA.
ApryMEeHTHpOBaHUE CBOUX CYKJIECHUU O B3AMMHOM PAaCIIOIO0KEHUN
MIPOCTPAHCTBEHHBIX (UTYP

MHOrorpaHHuKu

Onucanue 1 XapaKTePUCTUKA PA3JIUYHbIX BUJOB MHOIOIPAaHHUKOB,
[IEPEYUCIICHUE UX DIEMEHTOB U CBOWCTB.

N300pakeHre MHOTOTPaHHUKOB U BBIIIOJHEHHE OCTPOSHHSI HAa N300paXEeHUAX
Y MOJEJISIX MHOTOI'PAHHUKOB.

Brruncnenue IMHENHBIX 2JIEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMeHTUPOBAHUE CBOUX CY)KACHUN. XapaKTePUCTUKA U
n300pakeHUe CEUEHUs, paA38epmKU MHO20SPAHHUKOS, BBIYUCIICHNE TUIoIa el
ITOBEPXHOCTEH.

ITocTpoenue npoctelmux cedeHuit Kyoa, mpu3mbl, nupamuasl. [Ipumenenue
(akTOB M CBEIEHUI U3 TUTAHUMETPHH.

O3HakoMJIEHHE C BHJIaMU CUMMETPHI B IPOCTPaHCTBE, (POPMYJIMPOBAHUE
ONpEJIEICHUN U CBOMCTB. XapaKTEPUCTUKA CHMMETPHHN TEJI BPALLCHUS U
MHOI'OTPaHHUKOB.

[IpumeHeHne CBOMCTB CHMMETPHH TP PELICHNUH 3aaad. Vcronb3oBaHue
NpUOOPETEHHBIX 3HAHUH JIJIs1 UCCIIEIOBAHUS U MOJICIIMPOBAHUS HECTIOKHBIX
3a1ad.

N300pakeHre OCHOBHBIX MHOI'OI'PAHHUKOB U BBIIIOJHEHHUE PUCYHKOB 110
YCIJIOBUSIM 331184

Tena u noBepxXHOCTH
BpallleHUs

O3HaKOMJIEHHE C BUJAMU TeJl BpalleHus, popMynHpoBaHUE UX OIpeaeIeHU 1
CBONCTB.

DopMyIHpOBaHUE TEOPEM O CEUEHUU IlIapa MIOCKOCTHIO U IUNIOCKOCTH,
KacaTenbHOM K chepe.

XapakTepucTuka U u300pakeHHe TeJ BpallleHUs1, UX Pa3BEPTKHU, CEUEHUsI.
Pemenune 3amau Ha NOCTPOEHHE CEUYEHMM, BBIYMCIEHUE JUIMH, PACCTOSHMH,
yrioB, mwiomanei. IlpoBeieHne moKa3aTeNbHBIX PAaCCYXICHUM MPU PEIICHUH
3az1ad.

[IpumeHeHne cBOKCTB CHMMETPHH MPU PEIICHUH 33]a4 Ha TeJla BpalleHus,
KOMOWHAITHIO Te.

N300pakeHre OCHOBHBIX KPYIJIBIX TEJ U BHINOJIHEHUE PUCYHKA 110 YCIOBHUIO
3a/1a4u1

N3mepenus B
reOMETpUH

O3HakoMIICHHE C TIOHATHAMH IUIOIIAANA U 00beMa, aKCHOMaMH M CBOMCTBAMH.
Pemenue 3a1a4 Ha BEIYKMCIICHUE TUIOIIA/IEH TUIOCKUX (UTYp C TPUMEHEHUEM
COOTBETCTBYIOUINX (GOPMYI U (PaKTOB U3 TUTAHUMETpHH. M3yueHne Teopem o
BBIYHCIIEHUH 00BEMOB ITPOCTPAHCTBEHHBIX TEJ, PELICHHUE 3a7a4 Ha
npuMeHeHne (opMyIT BEIUUCICHUST 00beMOoB. M3ydenue popmyn ams
BBIUUCIICHUS MJIOIIA 1€} TOBEPXHOCTEH MHOIOI'PaHHUKOB U T€JI BpaIlleHUs.
O3HaKOMIICHHE C METOJIOM BBIUYUCIICHUS TIOMIATH TIOBEPXHOCTH CHEPHI.
Pemienue 3a1a4 Ha BBIYMCIICHUE TUIONIA/I€H TTOBEPXHOCTH MTPOCTPAHCTBEHHBIX
Tel

Koopaunats! n
BEKTOPBI

O3HakOMJIEHHE C TOHATHEM BeKTOpa. M3ydueHue 1ekapToBOM CUCTEMBbI
KOOPJMHAT B IPOCTPAHCTBE, [IOCTPOCHUE 110 3aJaHHBIM KOOPAUHATAM TOYEK U
IJIOCKOCTEM, HAX0XKIEHUE KOOpANHAT ToueK. HaxoxneHne ypaBHEeHUI
OKPY>KHOCTH, c(epbl, INIOCKOCTU. Bbrunciaenne paccTosHUM MeXTy TOUKaMHU.
N3yueHune CBOMCTB BEKTOPHBIX BEJIMYMH, [TPABUJI PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MPABUJI HAXOKIEHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, MPABUII ACHUCTBUI C BEKTOPaMH, 3aJaHHBIMU KOOPJANHATAMH.
[IpumeHeHne TeopuHt NIpU PELICHNUH 3a1a4 Ha JEHCTBUS C BEKTOPAMH.
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HCIIO0JIb3OBAHHUECM BCKTOPOB

N3ydeHne CKamsipHOro MIPOU3BENCHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS
IIPSIMOM U IUIOCKOCTHU. [IpMeHeHne Teopu Npu PEeLIeHUH 3a1a4 Ha JEHUCTBHUS C
BEKTOPAMM, KOOPJUHATHBIN METO, IPUMEHEHHUE BEKTOPOB I BBIYUCICHUS
BEJIMYMH YIJIOB U pacCcTOsIHUM. O3HAKOMIIEHUE C JOKa3aTEIbCTBAMH TEOPEM
CTEPEOMETPUHN O B3aUMHOM PACIIOJIOKEHUU NPSIMBIX U TUIOCKOCTEN €

9. YHEBHO-METOINYECKOE U MATEPUAJIbHO-TEXHHUYECKOE
OBECIHEYEHUE NPOT'PAMMBbI YYEBHOU JUCIIUIIJIUHBI
OYa.04 <MATEMATHUKA»

Onucanue MaTepHAJIbHO-TeXHUYECKOM

OCYIIeCTBJIEHHSI 00Pa30BaTeJILHOT0 Mpoliecca

0a3mbl, Heo0X0AuMO st

/o

HaumenoBanue HOMCHIeHI/Iﬁ JJIA IIPOBEACHUS BCEX BUIOB
y4eOHOI ACSATENBHOCTH, IPEAYCMOTPEHHON Y4eOHBIM IUIaHOM, B
TOM YHCIIE TOMEIIEHHS JUTS CAMOCTOSITENILHOW PaboThI, C
yKa3aHHEM MepedHs OCHOBHOTO 000PYIOBaHHUS, YIeOHO-
HarJIAJHbIX TOCOOUH U HCII0JIb3yEeMOT0 TPOTPAMMHOTO
oOecrieueHus

Anpec (MECTONOJIOKEHNE) TOMEIICHUH s
NPOBEJICHUSI BCEX BUJIOB YUEOHOM JCSTENBHOCTH,
MIPEAYCMOTPEHHOH y4eOHBIM TUIaHOM (B cilydae
peanu3anuy 00pa3oBaTeIbHOM MPOrpaMMEl B
ceTeBOi opMe JOTIOHUTENBEHO YKa3bIBAETCS
HauMEHOBaHHUE OpraHU3allH, C KOTOPOH 3aKIIF0YeH
JIOTOBODP)

Kabuner MaremaTuku: ydeOHas ayauToOpHs IS
MPOBEJCHUS 3aHATHA BCEX BHUIOB, B TOM YHCIIE
TPYIIOBBIX W  WHAUWBUIYAJIbHBIX KOHCYJIBTALIUM,
TEKYIIEro KOHTPOJISA U MMPOMEKYTOUHON aTTEeCTAIUN
VYyeOHast qocka

PaGouee mecTo mpemnoaBarens

KommuiekT yaeOHo Mebenu Ha 25 o0ydaronmxcs
VYueOHO-HarIAIHBIE IIOCOOUS

IlepeHOCHON MYJIBTUMEAUNHBIA KOMILIEKT

HocTtyn k nHGOPMAITMOHHO-TEIEKOMMYHHKAITMOHHOM
cetu «HTepHeT

7-Zip GNU OTKpbITOE JHIIEH3MOHHOE COTJIAlICHHUE
GNU General Public License. Office 365 Al
AxaneMudeckas IOAIUCKa.

Adobe Acrobat Reader DC. OTkpbITOE JIMIIEH3NOHHOE
cornamenne GNU General Public License
Internet Explorer. TlpemocraBiseTtcst B
Microsoft Azure Dev Tools for Teaching
Apache Open Office. Apache license 2.0 Google
Chrome BecmnaTtHOe nporpaMMHOE 0OeCIIcUeHHE.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
DIIeKTpOoHHasl OMOIMOTEYHAs! CUCTEMA «AKATIEMUS.

paMKkax

414042, r. Actpaxanb,
yi1. MaructpanbeHas, 18
Aynuropus Ne 311

[Tomemenue i CaMOCTOSATENIbHON PabOTHI
KommuiexT yueOHoM Mebenu Ha 25 oOyyaronuxcs
Komneroreps! — 3 .

414042, r. ActpaxaHs,
yi1. MaructpanbeHas, 18
Aynutopus Ne 112
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Joctyn k uHGOPMAITMOHHO-TEIEKOMMYHHUKAITHOHHOM
cetu «MHTEpHETY

7-Zip GNU OTKpbITOE JTUIEH3MOHHOE COTJIallleHue
GNU General Public License. Office 365 Al
AKaZ[eMI/I‘IeCKaH IIOAITMCKA.

Adobe Acrobat Reader DC. OTkpbITOE JTUIICH3HOHHOE
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 nmporpaMMHOe 0OecrieYeHueE.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
SHCKTpOHHaSI OMOIMOTEUYHAs CUCTEMA «AKaI[CMI/IH».

[Tomemienue st CaMOCTOSTEIHHOM PAOOTHI 414042, r. ActpaxaHb,
KommnekT yae6HO#M Mebenu Ha 25 o0ydaromuxcs yi. MaructpanpHas, 18
KomneroTepst — 2 mir. Aynuropust Ne 308

Joctyn k uHGOPMAITMOHHO-TEIEKOMMYHUKAITHOHHOM
cetn «MHTEpHETY

7-Zip GNU OTkpbITOE TUIIEH3MNOHHOE COTJIAIIICHUE
GNU General Public License. Office 365 Al
AKaZ[eMI/I‘IeCKaH IIOAITMCKA.

3 | Adobe Acrobat Reader DC. OTKpbITOE JHIIEH3UOHHOES
cornamenne GNU General Public License

Internet Explorer. IIpenocraBnsercs B pamkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmiaTHoe mporpaMMHOE 0O€eCIICUeHHE.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
QHCKT’pOHHaﬂ OuOIMoTEeUYHasI CHCTEMA ((AKaI[eMI/I}I».

10. PEKOMEHAYEMAS JIMTEPATYPA

st o0yuaromuxcs

a) OCHOBHas yueOHasl IuTeparypa:

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

2. Atanacsu JI. C., byry3zoB B. @., Kagomuies C. b. u np. Maremaruka: anre6pa u
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HayaJla MaTemMaTudeckoro ananusa. ['eomerpusi. I'eomerpus (0a30BbI U yriryOieHHBIN
ypoBHu). 10—11 xmaccel. — M., 2017.
3. Marematuka, I'puroppe B.Il., Cabyposa T.H.. 1-oe w3nganue,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) IOTOMHUTENbHAS ydeOHas IuTepaTypa:

1. bammakos M.M. Maremaruka: y4eOHMK Uil CTYI. YYPEKISHUM cpen. mpod.
oOpasoBanusa. — M., 2015.

2. bammvakoB M. U. Maremaruka. COopHUK 3a1a4 NpoIbHON HANPaBICHHOCTH:
yue0. mocodue st CTy/I. yupexaeHuid cpen. mpod. oopazoanus. — M., 2015.

3. bammmvakoB M.1. Matemartuka. 3agaunuk: y4e0. mocooue ajs CTy/. yUpeKACHHMI
cpen. mpod. odbpazoBanms. — M., 2015.

B) MepeUYeHb YUeOHO-METOINYECKOr0 00EeCTICYCHHUS:

1. YdeGHO-MeTOaMYECKOE MOCOOME IO BBIMOJTHEHUIO MPAKTHYECKUX PadoT 1o
yueOno  muctumuimHe  OVY]J[.04  «Marematuka» 1mo  NpodecCHH  CPEIHETo
npodeccronansHoro odpazoBanus 43.01.09 «IloBap, koHAUTEPY

I') UHTEPHET-PECYPCHI:

1. www.fcior.edu.ru (MudpopmairioHHble, TPESHHUPOBOYHBIC M KOHTPOJIbHBIC
MaTepHaIbl).
2. www.school-collection.edu.ru (Enunas KOJUTEKIIUU U (POBBIX

00pa30oBaTENbHBIX PECYPCOB).

s npenogaBaresien

1. ®enepanpubiii 3akoH OT 29.12.2012 Ne 273-D3 «O6 obpa3oBanun B Poccuiickoit
denepanum».

2. [lpuka3z MunuctepctBa obpazoBanusi u Hayku PO ot 17.05.2012 Ne 413 «O6
YTBEpXACHUH (PeiepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPEIHETO
(mosHOTr0) 0011IETO 00Pa30BAHUS.

3. Ilpuka3z MunucrtepctBa obpazoBanusi U Hayku PD or 29.12.2014 Ne 1645 «O

BHeceHun u3MeHeHudd B Ilpuka3 MunuctepcTBa 00pa3oBaHusi U Hayku Poccuiickoi
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®deneparuun ot 17.05.2012 Ne 413 «“O06 yTBepxkeHUH (PefaepabHOr0 ToCyaapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa CpeaHero (MOJTHOr0) O0IIero 00pa3oBaHUs ».

4. Tlucemo JlemapraMeHTa TOCYAapCTBEHHOW IOJUTHKU B c(epe MNOArOTOBKH
pabounx kanpoB u /[I1O MunucrepctBa odpa3zoBanus u Hayku PD ot 17.03.2015 Ne 06-
259 «PexkoMeHmanMyu 1O OpraHU3AIMK TOTYYEHHUS CpPEIHEro o0Imero oOpa3oBaHUS B
mpenenax OCBOCHHS 00pa30BaTENbHBIX MPOrPaMM  CPEIHETr0 MPOQECCHOHATBHOTO
oOpa3zoBaHus Ha ©0a3e OCHOBHOrO OOIIEro oOpa3oBaHUSI C Y4YETOM TpeOOBaHUM
denepanbHbIX TOCYJApCTBEHHBIX  O0pa3oBaTENbHBIX CTAHAAPTOB M MOJydyaeMoMu
npodeccun UM CIeuatbHOCTH CPEAHET0 MPO(EeCCHOHATBLHOTO 00pa30BaHUs.

5. [IlpumepHnass ocHOBHasi o00pa3oBaTelibHas MporpaMma CpeaHero OoOIIEero
oOpazoBaHus, oOJ00OpeHHas  pemieHUeM  ¢eaepaibHOro  y4eOHO-METOJUYECKOro
o0beAMHEHUS 110 0011IeMy 00pa3oBaHMIO (MPOoToKoJ OT 28 utoHs 2016r. Ne2/16-3)

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

7. bamvakoB M. U., lpranos III.M. Merogndeckoe mocodue i IMOJATOTOBKH K

EI'9. — M., 2013.

11. OCOBEHHOCTH OPTAHU3AIIMM OBYUYEHMUS IO YYEFHOM
JUCHUIIJIMHE 114 UHBAJIMAOB U JIUIl C OI' PAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbS

Jlns oOyuaromuxcst U3 4nciia THBAJIWOB U JIUIl C OTPAHUYEHHBIMHU BO3MOYKHOCTSIMU
3JI0pOBbsSI HA OCHOBAHWU MUCHBMEHHOTO 3asBJICHUs y4ueOHas mucuuIuinHa «MaTtemaTuka»
peasin3yercsi ¢ y4eTOM OCOOEHHOCTEH MCHUXO(PU3UYECKOr0 PAa3BUTUSA, WHAMBUIYATbHBIX

BO3MOXXHOCTEH M COCTOSIHUS 310pOBbA (naﬂee — HHINBUAYAJIbHBIX OCO6€HHOCT€I>1).

12. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOUI

JACLHUATIJINHBI
Pe3yabTaThl 00yUeHUus Kputepumn onenku MeTtoanl olleHKH
B pe3ynbTaTe 0CBOCHMS AUCHUILIMHBI Omnenka «OTINYHOY». OTBETHI HA Orenka
00y4aromuiCs JOKEH 3HATD: MOCTaBJICHHBIE BOMPOCHI U3JIarat0TCst IEeITEILHOCTU
0 MaTeMaTUKE KaK YaCTH MUPOBOM | JIOTHYHO, TIOCIIEIOBATEIHHO U HE o0ydJaronmxcs npu
Ky.HBTprI U MCCTC MATCMAaTHUKH B Tpe6y10T JOITOJIHUTCIIBbHBIX HOHCHCHHﬁ. BBIIIOJIHCHUU U
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COBPEMEHHOM LIMBUIIN3ALIUH, CTIOCO0aX
OMHCaHus SBJICHUM pealbHOro MUpa HA
MaTEeMaTHYECKOM SI3BIKE;

- 0 MaTeMaTUYECKUX MOHITHUAX KaK
BOKHEUIIINX MATEMATUIECKUX MOJICIIAX,
MO3BOJISIIOIINX ONMKUCHIBATH U U3y4YaTh
pa3HbIe NMPOLIECCHI U SBJICHUS;

- BO3MO>KHOCTH aKCMOMAaTHYECKOTO
MIOCTPOCHHSI MAaTEMaTHUYECKUX TEOPUil;
- METO/]Ibl I0Ka3aTeIbCTB U
aITOPUTMOB PEICHUS, KaK X
MIPUMEHSATD, IPOBOJIUTH JJOKA3aTEeIbHbBIC
paccyX/IeHus B XOJI€ peLIeHHs 3a/1a4;

- MIPUEMBI PELIECHUS PAlMOHAIBHBIX
U UppaloHaIbHbBIX, TOKA3aTeIbHbIX,
CTEMEHHBIX, TPUTOHOMETPUUECKUX
ypaBHEHUN U HEPABEHCTB, UX CUCTEM;

- Kak HCII0JIb30BaTh F'OTOBBIE
KOMITBIOTEPHBIE TPOrPAMMBI, B TOM
quclie JJi MOMCKa IyTH pelIeHUs U
WTIOCTPAINH PEIICHUs YpaBHEHUN U
HEPABEHCTB;

- 00 OCHOBHBIX MOHSITHSIX
MaTeMaTUYECKOro aHaIN3a U UX
CBOICTBAX, XapaKTepPH30BaTh
noBesieHNe (PYHKIUN, HCIIOJIE30BATh
MOJIy4YEHHBIC 3HAHUS JIJIS] OTIMCAHUS U
aHaJIM3a peabHbIX 3aBUCUMOCTEH;

- OCHOBHBIE MOHSTHUS O TIOCKUX U
IIPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBAX;

- TeoMeTpuyecKue pUrypbl Ha
YepTekKax, MOJIENSAX U B pEaIbHOM
MHUpE; TPUMEHATH U3yUCHHBIC CBOMCTBA
reoMeTpuueckux Guryp u GopmMyn ans
pelIeHNs FeOMETPUUECKHX 3a7a4 U
3a/1a4u ¢ IPAKTUYECKUM COAECPIKAHUEM;

- 0 Mpoleccax U SBJICHUSX,
MMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peasbHOM MUPE, OCHOBHBIX MOHSATHUAX
3JIEMEHTapHON TEOPHUH BEPOSTHOCTE;
HaxOJIUTh U OLICHUBATH BEPOSITHOCTH
HACTYIUICHHS COOBITHI B IPOCTEUIITUX
MPAKTUYECKUX CUTYaIUSIX U OCHOBHBIE
XapaKTePUCTHKU CIIy4yalHBIX BEJIMYUH;
- UCII0JIb30BaTh TOTOBBIE
KOMIIBIOTEPHBIE TPOrPAMMBI IIPU
pELICHNH 3a]1a4.

B pesynbpTaTe 0CBOCHHS AUCITUTUIMHBI
00yUaroIUIiCs T0KEH YMeTh:
- CaMOCTOSITEIBHO OMPEACNIATH LIEIn

[TosnHO packpeIBarOTCS MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKY
SBJICHUSIMU U COOBITUSIMU. JlenaroTcs
000CHOBaHHBIE BHIBOJIBI.
JIeMOHCTpHUPYIOTCS TITyOOKHE 3HAHUS
MaTeMaTHKH, BlaJeHUE
MaTeMaTU4ECKUMU TEPMUHAMU U
MOHSATUSAMH.

OrneHka «XopoIo»: OTBEThI HA
MOCTaBJIEHHBIE BOMPOCHI U3/1aratoTcs
CHUCTEMAaTHU3UPOBAHO U
1ocie10BaTeNbHO. Mcnonb3yrores
OCHOBHbBIE MAaTEMATHYECKUE TTOHSTHS,
TEOPEMbI, AKCHOMBI, CBOICTBA, HO B
HEeJI0CTaTOYHOM 0O0beMe. Matepuan
W3JIaraeTcs yBEPEHHO.
JleMoHCTpUpyeTCs: yMEHUE
aHaJM3UPOBATh MaTEpHUal, OAHAKO HE
BCE€ BBIBOJIbI HOCSIT
apryMEHTUPOBAHHBINA U JIOKA3aTEIbHBIN
xapakrep. Mcnons3yercs

MaTe€MaTUUCCKass TCPMUHOJIOTHS B PCUH.

Ouenka «Y 10BIETBOPUTEIIHHOY:
JIOITYCKAKOTCSI HAPYLIECHHUS B
MTOCJICIOBATEIBHOCTH U3JI0KECHHUS.
MeroTcs ToJIbKO OCHOBEI 3HAHUH.
JIeMOHCTpHUPYIOTCS TOBEPXHOCTHBIE
3HaHUS BOIIPOCA, C TPYAOM PEIIAIOTCS
KOHKpeTHbIE 3a1auu. merorcs
3aTPYHEHUS C BHIBOJIAMMU.
Henocratounoe Bnajgenue
MaTEMaTHYE€CKON TEPMHUHOJIOTUEH.
Ouenka «HeynoBlIeTBOPUTENBHON:
Marepuan uznaraercs
HETOCJIeI0BAaTEILHO, COMBUMBO, HE
MPEJICTABISAET ONPEACICHHON CUCTEMBI
3HAHUM 110 JUcuuILInHe. He
MPOBOJUTCS aHau3. BeIBOABI
oTCyTCTBYIOT. OTBETHI Ha
JIOTIOJTHUTEIBHBIE BOITPOCHI
orcyrcTBYIOT. He3nanue
TEPMHUHOJIOTHH.

3aIuTe
pe3yIbTaTOB
MPaKTUYECKUX,
1a00paTOPHBIX
3aHATHH,
BBITIOJTHEHUH
JIOMAIIHUX padoT,
orpoca,
pEe3yNIbTaTOB
BHEAYJIUTOPHOU
CaMOCTOSITEIIBHON
paboThI
obOydJaronuxcs,
KOHTPOJIBHBIX
paboT u apyrux
BUJIOB TEKYIIETO
KOHTPOJIA.

Onenka
JESITEebHOCTH
oOyuaronuxcs npu
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JESITETLHOCTH U COCTABIISITh IIJIAHBI
JesITeIbHOCTH; CAMOCTOSITEIIEHO
OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATH JI€ATEIbHOCTD;
WCTIOJIB30BaTh BCE BO3MOYKHBIE PECYPCHI
JUIsL JOCTHXKEHHS TOCTABJICHHBIX LIeJeH
Y pean3aliy IJIAaHOB JICATEIIEHOCTH;
BBIOMPATH YCHCIIHBIE CTPATEIHH B
pa3IMYHBIX CUTYAIHSX;

- TPOAYKTUBHO OOIIATHCS U
B3aMMOJICHCTBOBATH B ITpOIECcCe
COBMECTHOH /1€ TEIbHOCTH, YYUTHIBATD
MO3UIINHU IPYTHX YYaCTHUKOB
NesITeTLHOCTH, Y3PPEKTUBHO pa3penaTh
KOH()JIMKTHI,

- TIPOSIBJIATH TOTOBHOCTH U
CIOCOOHOCTH K CAMOCTOSITEITLHON
MH(POPMALMOHHO-TTO3HABATEIHHOM
JeSITeTbHOCTH, BKJIFOYAsi yMEHHE
OPHEHTUPOBATHCS B PA3IUIHBIX
WCTOYHUKAX HH(OPMAIHH, KPUTUICCKU
OLIEHUBATh U MHTEPIIPETUPOBATH
MHPOPMAIIHIO, TIOTYYaeMYIO U3
Pa3IMYHBIX UCTOYHUKOB,;

- OpPraHu30BBIBATh CBOIO
MMO3HABATENIbHYIO, Y4EOHO-
HCCIICIOBATEIILCKYIO U TIPOCKTHYIO
TesITeTLHOCTB,

- paspemiath MpooIeMbI U
CaMOCTOSITEIIbHO UCKATh METOIBI
peIICHUS MPAKTHYECKUX 3ajad,
MIPUMEHSTH Pa3IMYHBIE METOIBI
MO3HAHUS;

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

- OCO3HaBaTh COBEpLIAEMbIE JeHCTBUSA
Y MBICIIUTEIIbHBIE TIPOIIECCHI, NX
pe3yiIbTaThl U OCHOBAHUS, TPAHUIIBI
CBOETO 3HAHUS W HE3HAHMS,
OCYILECTBIISATh TIOCTAHOBKY HOBBIX
MO3HABATEIBHBIX 33724 M CPEICTB IS
UX JOCTH)KEHUS;

- HCKaTh ¥ IPHHAMATh PEUICHHUS,
MPOSIBJIATH COOOPA3UTEIBHOCTD U
UHTYUIIHIO, Pa3BUTOCTb
MPOCTPAHCTBEHHBIX MPEJICTABICHU;
CIOCOOHOCTH BOCIPUHUMATD KPAacoTy H
TapMOHUIO MHpa.

BBINIOJTHEHUH U
3aIluTe
pe3yJabTaTOB
MPAKTUYECKUX
3aHATHH,
BBIIIOJIHEHUU

JIOMAIIHUX padoT,

ompoca,
KOHTPOJIBHBIX
paboT u Apyrux
BUJIOB TEKYIIETO
KOHTPOJISI.
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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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