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1. OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCLHUILINHBI

OY/l.04 MATEMATUKA

1.1. MecTo yuyeOHOI!i AUCUMIUVIMHBI B CTPYKType OCHOBHOIi mpodeccHoHAILHOM
00pa3oBaTeJIbHOI MPOrpaMMBbI

VYyebnas  gucnuiuimHa — «Marematuka» ~— SBISETCA  YACThIO OCHOBHOM
npodeccroHanbHO  00pa30BaTENbHOW  MPOrpaMMbl  CpPeAHEro  MpodhecCHOHATBHOTO
oOpa3oBaHusl, U3ydaeTcs B 00111€00pa30BaTEIbHOM IUKJIE y4eOHOTO IJjlaHa U OTHOCUTCS K
PO IBHBIM TUCITUTIIHAM.

1.2. leanm w 3agauM JIUCHMILUIMHBI — TpeOOBaHUSI K pPe3yJibTaTaM OCBOEHHS
AUCIHUNIMHBI

Conep>kanue paboyeil mporpaMMbl HAIIPaBJICHO HA JOCTHXKEHHUE CICAYIOMUX HeJe:

— obecrnieueHre CcHOPMUPOBAHHOCTU TMPEACTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (HaKTOpaX CTAHOBJICHUS MAaTEMATHUKHU;

— o0ecnieueHue c(hopMUPOBAHHOCTHU JIOTUYECKOTO, aITOPUTMUYECKOTO u
MaTeMaTH4eCKOTO MBITIUICHHUS,

— obOecnieueHre CcHOPMUPOBAHHOCTH YMEHHUH TNPUMEHSATH ITOJIYYCHHBIC 3HAHUS TIpU
PEIICHUH Pa3INYHbIX 33]1ay;

— oOecrnieueHre CHOPMUPOBAHHOCTH TPEJICTABICHUA O MaTeMaTHKE KakK dYacTH
0O0IIIeYeIOBEUECKON  KYJIbTYpbl, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIFOIIIEM
OTHCHIBATHh M U3yUYaTh PEATbHBIC MTPOIIECCHI U SBJICHUSI.

OcBoeHHe coAep)KaHUS Y4YEOHOM AUCHUILIMHBI OOECIEYMBACT JOCTHXKCHUE
O0OyYarOIIMMUCS CIEAYIOIUX Pe3yJbTATOB!

JAUYHOCMHbBIX .

— c(opMUPOBaHHOCTH MPEJICTABICHUNA O MATEMATHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CpPEACTBE MOJEIUPOBAHUS SIBJICHUMN U MIPOLIECCOB, UAECAX U METOJaX MAaTEMATUKU;

— TMOHMMAHHWE 3HAYMMOCTH MATEeMAaTUKU JUIsi HAy4YHO-TEXHHMYECKOTO Iporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHUS K MATeMAaTHKE KaK K YacTH OOIIEeYeIOBEYECKOU
KyJIbTYpbl 4epe3 3HAaKOMCTBO C MCTOpUEH pa3BUTHUS MaTEeMaTUKH, 3BOJIIOLUEH
MaTEeMaTUYECKUX UJICH;

— pa3BUTHE  JIOTHYECKOIO MBIILLJIEHUS, IPOCTPAHCTBEHHOTO  BOOOpa)KEHUs,
AITOPUTMUYECKOMN KYJIbTYpPbl, KPUTUYHOCTH MBIILJICHUS] HA YPOBHE, HEOOXOIUMOM JIJIS
Oynyiield MpoPeCCHOHAIBHON ACSTENBHOCTH, IS TMPOJODKEHHS 00pa3oBaHUs U
caMmo00pa3oBaHus;

— OBJAJCHUE MaTEMaTUYECKUMU 3HAHUSAMH W yMEHHUSMH, HEOOXOIUMBIMU B
MMOBCEIHEBHOM KU3HU, JJII OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIMIUIMH U
JUCHUIUINH NPpo¢deCcCUOHANBHOTO LUK, JUIsl MOJyYeHUs 00pa3oBaHus B 00J1acTsX,

— He TpeOyIoIuX yriy0JeHHOM MaTeMaTH4eCKO MOArOTOBKH;

— TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE caMOOOpa30BaHHIO, Ha
MPOTSDKEHUH BCEW KU3HU;, CO3HATEIHLHOE OTHOIIEHNE K HEMPEPHIBHOMY 00pa30BaHHIO
KaK yCIIOBHUIO YCIIENTHOUW MPpodeCCHOHANIBHON U 00IIIECTBEHHON e TeIbHOCTH;
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TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENIbHOM TBOPYECKOW W OTBETCTBEHHOM
NEATENIbHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBarenbHOM, 0OIECTBEHHO TOJIE3HON, YIeOHO-NCCIeN0BATEIbCKOM, TPOSKTHON
U APYTHX BUJAX JIEATEIbHOCTH;

OTHOIIIEHHE K TNPOPECCHOHATBHONU JEATENIbHOCTH KaK BO3MOXKHOCTH YYacTUS B
pEIICHUH  JUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAILHBIX
poOJieM;

Memanpedmemublx:

YMEHUE CaMOCTOSITEIbHO OMNPENeNsATh UEIN JEATeIbHOCTH M COCTaBJSTh IUIAHbI
NEATEIbHOCTH; CaAaMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCMOJIb30BaTh BCE BO3MOXKHBIE PECypChl ISl JIOCTUKEHUS
MOCTABJICHHBIX LIE€JIE M peaiu3allid IUIAHOB AESTEIbHOCTH; BBIOMPATH YCHEIIHBIC
CTpaTeruu B Pa3IUYHbIX CUTYaIUSX;

YMEHHE NPOIYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATh B MPOIECCE COBMECTHOM
NESTEIbHOCTH, YUUTHIBATD MO3ZUIIMK JIPYTUX YYACTHUKOB JEATEILHOCTH, 3)PEKTUBHO
paspeniaTh KOH(MIUKTHI;

BJIaJICHUE HAaBBIKAMHU TI03HABATENBHOM, Yy4€OHO-MCCIEAOBATENBLCKOW W TPOCKTHOU
NEATEIbHOCTH, HAaBBIKAMM pa3pelieHusi MpoOJsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PEIICHUs MPAKTHYECKUX 3aj]ad, MPUMEHEHHIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM HH(pOPMAIMOHHO-TIO3HABATEILHON
NEATEIbHOCTH, BKJIKOYasl YMEHHE OPUEHTHUPOBATHCS B PA3IUYHBIX HMCTOYHHUKAX
uHbOpMaIlMK, KPUTHYECKU OLICHUBaTh W  HMHTEPIPETUPOBATH HMHGOpPMAIIHIO,
MOJIyYa€MYIO U3 Pa3JIMYHbIX UCTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHE SCHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3PEHUsI, UCTI0JIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

BJIQJICHUE HAaBBIKAMU I1O3HABATENbHOW pPEeIEKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX
JNEUCTBUI U MBICITUTEIbHBIX MIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHUI, TPAHUI] CBOETO
3HAHUA U HE3HAHMsI, HOBBIX [T03HABATEJIbHBIX 33/1a4 U CPEACTB JUIsl X TOCTUKECHHUS;
IEJICYCTPEMIICHHOCTh B TOMCKAX W TMPUHATUM PEIIEHUH, COOOpPa3UTEIbHOCTh U
UHTYMIIMS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHHUM;  CIIOCOOHOCTh
BOCIIPMHUMATh KPAacOTy U TApMOHUIO MUPA;

npeoOMemHbIX:

c(OPMHUPOBAHHOCTD MPEACTABICHUI O MaTeMaTUKE KaK YaCTH MUPOBOU KyJIbTYPBI U
MECTE MaTEMaTUKH B COBPEMEHHOM LMBWIM3ALMHU, CIOCO0AX OMUCAHUsS SIBICHUUN
peaIbHOTO MUpPa Ha MAaTEMAaTUYECKOM A3BIKE;

c(OpPMUPOBAHHOCTh MPEJCTABICHUN O MAaTEeMAaTHMYECKUX MOHATHUAX KaK Ba)KHEHIINX
MaTeMaTU4YECKUX MOJEIISAX, TO3BOISIOIIMX OIKUCHIBATh U U3y4aTh Pa3HbIEC IIPOLECCHI U
SIBJICHMS; IOHUMAHUE BO3MOKHOCTH aKCHOMATUYECKOI'0 IIOCTPOCHUSI MATEMAaTUUYECKUX
TEOpUU;
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— BJIQJICHUE METOJIAMU JOKA3aTEIbCTB U AIITOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSTD,
MPOBOJIUTH J0KA3aTEIbHBIE PACCYKACHUS B XOA€ PEUICHUS 3a/1a4;

— BJIQJICHUE CTaHJIAPTHBIMU NPUEMAMHU PEIICHUS PAllMOHAIBHBIX W HUPPALMOHAIBHBIX,
MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHM W HEPABEHCTB, HUX
CHUCTEM; HCIIOJBb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MNPOTpaMM, B TOM YHCIE IS
MOUCKA IMYTH PEIIEHUS U WUTIOCTPALMU PEIICHUSI YPABHEHU U HEPABEHCTB;

— copMupoBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHSIX MaTEMaTHYECKOTO

— aHaJM3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTEepU30BaTh MOBeAcHUE (DYHKITUH,
WCIIOJIb30BAHUE TOJYYEHHBIX 3HAHWW [JI1 ONKMCAHUS M aHalkM3a PeajbHbIX
3aBHCHUMOCTEH;

— BJIQJICHUE OCHOBHBIMU IMOHSITUAMU O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
durypax, WX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTh YMEHHS PACIIO3HABATH
reoMeTpudeckue (UTyphl Ha YepTexax, MOJCIAX U B PEATbHOM MHPE; MIPUMEHEHUE
M3YYCHHBIX CBOMCTB TreoMeTpuyeckux ¢uryp u  GopMyn s pelieHus
F€OMETPUUECKUX 3a7a4 U 3a]1a4 C IMIPAKTUYECKUM COACPKAHUEM;

— chOpPMUPOBAHHOCTh TMPEJACTABICHUH O TIpoleccaXx ¢ SABICHHSAX, HMMEIOIINUX
BEPOSTHOCTHBIM XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MMUDE,
OCHOBHBIX MOHATHUAX 3JJIEMEHTAPHON TEOPUU BEPOSITHOCTEW; YMEHUW HAXOIUTh W
OIICHUBAaTh BEPOSATHOCTU HACTYIUICHUSI COOBITUH B MPOCTEUINIMX MPAKTUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIYYaHHBIX BEJIMYNH;

— BIIQJICHUE HABBIKAMHM HCMOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM MPHU
pelIeHnY 3a1a4.

1.3. KosinyecTBO 4acoB HA OCBOEHHE MPOrPaMMbl M CHUIJIMHBI:

oOmuit 00beM yueOHo# Harpy3ku - 250 Jaca.
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2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCHUITJIMHBI OY /1.04
MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A;
I'EOMETPUSA
2.1. O0bem yueOHO# TUCHUIUINHBI ¥ BUAbI Y4e0HOH padoThI

Bup yueOHol paGoThI O6beM yacoB
MakcuMasibHasi yueOHasi Harpy3ka (Bcero) 250
O0s13aTesibHAs ayIMTOPHAasA yyeOHasi Harpy3Ka (Bcero) 250
B TOM YHCJIE:
PAKTUYCCKUE 3aHATHS 110
KOHTPOJIbHBIE PaOOTHI 9
KOHCYJIbTalluH 10
UTOTOBAs aTTeCTaIs B OopMe dK3aMeHa 6
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2.2. TemaTnueckuii Ii1aH u coaepxxkanue yueOnoii nrucuuniauabl OY .04 Matematuka

HaumenoBanue Copep:xaHue yuedOHOI0 MaTepuaJa, 1adopaTopHble U NPaKTHYecKue padoThbl, O0bem yacoB YpoBensn
pa3/iesioB U TeM caMocCTosiTe/IbHAasi paboTa 00yyalumxcs, Kypcopasi padbot (POeKT) (eciu npedycmompeHvl) 0CBOEHMS
1 2 3 4
BBenenne O3HaKOMJIEHHE C POJIBI0 MAaTEMaTUKH B HAayKe, TEXHUKE, SKOHOMUKE, HH(OPMALIMOHHBIX 1
TEXHOJIOTUSX U MPAKTHUECKON AeaTenbHOCTH. O3HAKOMIICHHE C LENISAMU U 3a/1a4aMi U3yUEeHUs
MaTemMaTtuku npu ocsoenuu npodeccuii CI10 u cnenumansuocteit CI10
Tema 1 Copneprxanue yueOHOTo MaTepuaa 8
Pasputne 1 | Lenbie u panroHanbHbIe yncia. JleficTBuTenbHbIC Yncia. BeinonHenne apudmMeTnaeckux 4 2
IIOHATHA 0 YucjIe JEUCTBHUI HAJ| YMCIIAMH, COYETasl YCTHBIC U MMChbMEHHBIC PHEMBI.
2 | [IpubmmkeHHble BeraucieHus. Haxoxnenue npuOIMKeHHbIX 3HAaY€HUH BEJTHYUH U 2
MOTPEIIHOCTEN
BBIYHCIICHUH (aOCOIIOTHON U OTHOCUTEIILHON); CPABHEHHE YHCIIOBBIX
BBIPAYKCHMUIA.
3 | Kommuiekcuble uncna. Pa3BuTre noHsaTus uyncia. Anredpandeckasi, TpHTOHOMETpUYECKas U 2
nokaszaresbHast OpMbI KOMIUIEKCHOTO Yncia. J{eHCTBHS Hall KOMIUIEKCHBIMU YHACIaMHU B
pasnuuHbIX hopmax. ['eoMmeTpryueckas HHTEpIpETAINs KOMIUIEKCHBIX YHCETI.
[TpakTrueckoe 3ansatue 1: Apupmerndeckue JeHCTBUS HAl YMCIaMHU. 4
[TpakTuyeckoe 3anstue 2: HaxoxaeHre npuOInKeHHbIX 3HAUCHUH BETMYMH U TIOTPEeIIHOCTEN
BbIUMCIIEHUH (a0CONMIOTHON U OTHOCUTEIILHOW); CPaBHEHNE YHCIIOBBIX BhIpaKeHUM. Perienne
3a]a4 Ha JEMCTBUS C KOMIUIEKCHBIMH YHCIIaAMH.
Tema 2 Copepkanne y4eOHOro MaTepuana 27
Kophu, crenenn | 1 KopHu HaTypanbHON CTENEHH U3 YUCIIA U UX CBOMCTBA. 13 2
uJjgorapupmer | 2 CreneHu ¢ pallMOHAJIbHBIMU ITOKa3aTENsIMU, UX CBOMCTBA. 2
3 Crenenu ¢ IeHCTBUTENBHBIMU NTOKa3atensiMu. Ceoticmea cmenenu ¢ 0eticmeumenbHbiM 2
nokaszamejem.
4 Jlorapudwm. Jlorapudm uucia. OcCHOBHOE jorapuMUUECKOe TOXKIECTBO. JleCITHIHBIC U 2
HaTypajibHble Jorapudmsl. [IpaBuna aeiictBuii ¢ norapudmamu. [lepexoq k HOBoMy
OCHOBAHHUIO.
5 IIpeoOpa3oBanue anredpanveckux, palliOHaIbHBIX BEIPaKEHUI. 2
6 [TpeobOpazoBanme HppanmoOHAIBHBIX, CTETICHHBIX BBIPAKEHUN 2
7 ITpeoOpa3oBaHue MOKa3aTENbHBIX U JOTapUPMHUUECKIX BBIPAKEHHH. 2
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[TpakTrueckoe 3austue 3: BoimonHenue pacyeToB o Gpopmysam, coaepKaluM paguKaibl,
OCYIIECTBJISI HEOOXOIMMBIE MTOACTAHOBKH U PE0Opa30BaHMSL.

IIpakTrnueckoe 3ansTue 4: Penienre nppamoHaabHbIX YPAaBHEHUN.

[IpakTrueckoe 3anaTue 5: HaxoxaeHrne 3Ha4YEHN CTENEHN ¢ PAlMOHAIBHBIMU TTOKA3aTEIISIMH.
Penienne noka3areybHbIX NPOCTEUIIINX YPABHEHUI U HEPABEHCTB.

[TpakTudeckoe 3ausTue 6: Haxoxaenune 3HaueHui morapudma 1o mponu3BOJILHOMY OCHOBAHHUIO.
Ilepexo OT OAHOr0 OCHOBAHUS K APYTOMY.

[IpakTuyeckoe 3ansTue 7: Beruucnenue u cpaBHeHue jgorapudmos. JlorapupmupoBanue u
IIOTCHLIIMPOBAHKE BhIpaKeHUI. Pelenne npukiaaHbIxX 3a1a4.

[IpakTuueckoe 3anstue 8: BwinmonaHeHue mpeoOpa3zoBaHUl BBIPpAXKEHHUH, MPUMEHEHHE (POPMYIL,
CBS3aHHBIX CO CBOWCTBaMHU crerneHedl u jorapudmoB. OmpexneneHue o0JacCTH JOMYCTUMBIX
3HAYEHUH JTorapuMUUECKOro BelpaxeHus. Pemenue norapuMuieckux ypaBHEHUH.

[TpakTrueckoe 3austue 9: Pemenne npumMepoB U 3a1a4 M0 MPOHICHHOMY MaTepHaiy. 3aueTHas
pabora.

13

KonTponbhas pabotsl 1o Teme: «KopHu, crenenu u 1orapupmoby

Tema 3
IIpsimbie n
IUIOCKOCTH B
MPOCTPAHCTBE

Copepxkanue ydeOHOro Marepuana

20

1 | B3aumHoOe pacmosioxkeHue ABYX NpSIMbIX B MpocTpancTBe. [lapamiensHoCcTh NpsmMoii u
IJIOCKOCTH. [lapajuieTbHOCTh MIIOCKOCTEN.

2 | IlepneHIUKYIAPHOCTh NPSAMONW M MIIOCKOCTU. [leprneHauKynsp M HakJIOHHas. YTOJd MEXAy
HPSIMOI U TIIOCKOCTBIO.

3 | AByrpaHHbIil yroy. YToa Mexay MI0CKOCTIMU. [lepneH MKy aIsIpHOCTb ABYX MJIOCKOCTEH.

4 | T'eomeTprueckoe npeodpazoBaHue MPOCTPAHCTBA: MapalieIbHbIA IEPEHOC, CUMMETPHUS
OTHOCUTENBHO TUIocKOoCTH. [TapannensHoe npoektupoBanue. [1nomans opToronaabHoOM
MIPOEKIIHH.

5 | U300paskeHne MpOCTPaHCTBEHHBIX QUTYD.

10

[TpakTueckoe 3ansatue 10: IIpu3Haky B3aMMHOTO pacroIOKEHUS NPAMBIX. YTOJI MEXAY
npsiMbIMU. B3anMHOE pacnosioskeHue NpsMbIX U TUIOCKOCTEN

ITpakTrueckoe 3ansatue 11: Ilepnenaukynsap 1 HakJIOHHAS K INIOCKOCTU. YTOJI MEXY NPSAMOM U
IUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PacHOI0KEHUN IPAMON U IIIOCKOCTH. Teopema o Tpex
NEPIEHIUKYIIIpax.

[Ipaktuueckoe 3anstue 12: [IpuzHaku u CBONCTBA NapaJJIeNbHBIX U NEPHEHAUKYISIPHBIX
IUIOCKOCTEH.
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[IpakTuueckoe 3ansaTue 13: PaccrosHue oT TOUKHU A0 MIIOCKOCTH, OT MPSIMOM 10 INIOCKOCTH,
PACCTOSIHUE MEXKY TIIOCKOCTSIMU, MEXITY CKPEIIUBAIOIIUMHUCS TPSIMBIMH, MEXKTY
MIPOU3BOJILHBIMH (PUTYPaMH B IPOCTPAHCTBE.

[Ipaktuueckoe 3anstue 14: [lapamiensHoe NpOEKTUPOBAHUE U €r0 CBOKCTBA. Teopema o
IUIOIA/I OPTOTOHANIBHOM MPOEKIIMK MHOTOYTroJIbHUKA. B3anMHoe pacnonoxenue
IPOCTPAHCTBEHHBIX (PUTYD.

KonTponbhas paborta no teme: «IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE 1
Tema 4 Copepxanue yaeOHOro Marepuaa 10
9JIeMeHThI 1 | OcHOBHBIE TOHATHS KOMOMHATOPHUKH. 3a/1a4 Ha MOJICYET YUCIIa pa3MEIIeHUH, 7 2
KOMOUHATOPHKH IIEPECTAaHOBOK, COYETAaHUM.
2 | Pemenue 3a1a4 Ha mepeboOp BapHaHTOB. 2
3 | ®opmyna 6unoma Heiotona. ColicTBa OMHOMUHAIBHBIX KO (UIIMEHTOB. 2
4 | Tpeyronbnuk ITackas. 2
[TpakTueckoe 3ausatuelS: Mctopus pa3BuTHs KOMOMHATOPUKU, TEOPUH BEPOSITHOCTEH U 3
CTaTUCTHKH U UX POJIb B PA3IIUYHBIX cpepax 4eroBeUecKOl Ku3HeaesaTenbHocTy. [Ipasuna
KOMOMHATOpUKH. Pemenre KoMOMHATOPHBIX 3a/1a4. Pa3menienus, coueTanus ¥ MepecTaHOBKH.
[TpakTueckoe 3anstue 16: bunom HetoToHa u TpeyroiabHuk Ilackans.
[TpakTnueckoe 3anstue 17: Ilpukinagasie 3agaun.
Tema 5 ConeprkaHue yueOHOro MaTepuasa 16
Koopaunareinm |1 [IpsimoyronbHast (IexkapToBa) cucTeMa KOOpAMHAT B ITpocTpaHcTBe. Dopmysia pacCTOSHUS 8 2
BEKTOPBI MEXY ABYMsl TOUKaMH. YpaBHEHHsI c(hepbl, IIIOCKOCTU U MPSIMOM.
2 Bekropel. Moaynbs BekTopa. PaBeHcTBO BekTOpOB. ClI0’KEHHSI BEKTOPOB. Y MHOXKEHUE 2
BEKTOpa Ha Ynci0. Pa3iojkeHne BeKTopa 1o HarpaBJICHUSIM.
3 VYron mexay AByms BekTopamu. [Ipoekuus BekTopa Ha ock. KoopauHaTel BeKTopa. 2
CkansipHOe TPON3BEICHUE BEKTOPOB.
4 Vcnonb30BaHne KOOPIUHAT M BEKTOPOB MPH PEIIEHUN MaTEMaTUYECKUX U MPUKIIATHBIX 2
3aad.
[Tpaktuyeckoe 3anstue 18: Bekropsl. JlelicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpJHHAT B 7

IPOCTPAHCTBE

[TpakTudeckoe 3austue 19: YpaBHeHUE OKPYKHOCTH, chepsl, TUIOCKOCTH. PaccTossHre Mexay
Toukamu. JIeHCTBUS ¢ BEKTOpaMu, 3aJaHHBIMUA KoopauHatamu. CKalspHOE MTPOU3BEACHUE
BEKTOPOB.

IIpaktnueckoe 3ansatue 20: BekropHOe ypaBHEHME NpsIMOM M IITOCKOCTH. Vcnonp3oBanue
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BCKTOPOB IIPH A0KA3ATCIBCTBC TCOPEM CTEPECOMETPHUN

KonrtponbHas padora no teme: «KoopauHaThl 1 BEKTOPBD»

Tema 6
OcHOBBI
TPUTOHOMETPUH

CopepxaHue yaueOHOro Marepuana

32

1 | U3yueHue paguaHHOrO METO/1a U3MEPEHMSI YTJIOB BPALLEHUS U UX CBSI3U C TPaJlyCHON MEpPOH.
N300pakeHue yrioB BpalleHNs Ha OKPY>KHOCTH, COOTHECEHNE BEJIMYHHBI yTJIa C €To
PacIOI0KEHUEM.

2 | ®opMyaupOBaHUE ONPEAEICHII TPUTOHOMETPUUECKHUX (DYHKIUH 7S YIIIOB IOBOPOTA U
OCTPBIX YTJIOB MPSIMOYTOJIBHOTO TPEYrOJIbHUKA U 00BSICHEHUE X B3aUMOCBSI3H

3 | CHHYC ¥ KOCUHYC IBOWHOTO yTJa.

4 | Cunyc, KOCHHYC ¥ TAHI'€HC CYMMBbI M Pa3HOCTH JIBYX YTJIOB.

5 | ®opMynBl MMOJIOBHHHOTO YIJla. BeIpakeHHE TPUTOHOMETPHUYECKMX (DYHKIMHA 4Yepe3 TaHTEHC
IIOJIOBUHHOT'O apIyMEHTA.

6 | IIpeoOpazoBaHme CyMMBbl TPHTOHOMETPHUECKUX (PYHKIMI B MIPOU3BEIACHNE U MMPOU3BEICHHS B
CyMMYy.

7 | @opMyJIbl IPUBEACHHUSL.

8 ApKCI/IHyc, APKKOCHHYC, apKTAHI'CHC YU CJIA.

9 | Ilpocreiimme TPUTOHOMETPHUYECKUE YPaBHEHHS U HEPABEHCTBA.

18

N

[Ipaktuueckoe 3anstue 21: PaguanHbiil METO U3MEPEHUS YTIIOB BPAILIEHUS U CBSI3b C TPAAyCHOU
MEpOH.

[lpaktuueckoe  3anatue 22: Pemenue npuMepoB W 3adad 1O MPOMJACHHOMY MaTepuany
«OCHOBHBIE TPUTOHOMETPUYECKUE TOXKJIECTBAY.

[Ipaktuueckoe  3anstue 33: Pemenue mnpuMepoB W 3aJad IO MPOUICHHOMY MaTepHaly
«DOopMyJIBI CIOKEHUS, YIABOCHU.

[IpakTuueckoe  3ansTtue 24: Pemenue mnpuMepoB W 3aJad IO MPOUICHHOMY MaTepHaly
«[Ipeobpa3oBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKUIMN B MPOU3BEACHHE, MPeoOpa3oBaHUE
MIPOU3BEICHUS TPUTOHOMETPUYECKUX QYHKIIUNA B CYMMY».

[TpakTueckoe  3aHATtHe 25: Pemenue npumMepoB M 3anad MO HPOMIEHHOMY MaTepHally
«DOopMyIbI IPUBEICHUS.

[TpakTuyeckoe 3ansatue 26: [IpeobpazoBaHre NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUIH.

ITpakTnueckoe 3ansatue 27: Pemenne yrpaxHeHUH.

13

KontponbHas padora no reMe: «OCHOBbI TPUTOHOMETPHH»

Tema 7
DYyHKUUH, UX

CopepxaHrie yaeOHOro MaTrepuana

21

1 ‘ Oynkiuu. O61acTh ONMpeAeIeHUs] 1 MHOXKECTBO 3HaueHui. [ paduk dyHkmm, moctpoeHne

12
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CBOIICTBA U
rpagpuku

rpadukoB QYHKUINHN, 3aJaHHBIX PA3JIMYHBIMH CIIOCOOAMHU.

2 CaoiicTBa (GyHKIIMN: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTH, OTPAHUYCHHOCTb,
MEePUOAUYHOCTE. [IpOMeXyTKH BO3pacTaHus U YOBbIBaHMS, HAUOOJIbIIIEE U HAMMEHBIIIEE
3HAYEHUS, TOUYKH SKCTPEMYMA.

3 I'paduueckas uaTepnperanus. [IpuMepsl QyHKIIMOHATBHBIX 3aBUCUMOCTEH B PeabHbBIX
mpoleccax u sBIeHUsIX. ApudmeTndeckue onepanuu Haj QyHKIIHSIMH.
Cnoxnast dyHKIUs (KoMmro3uius). [TosTie 0 HempepbhIBHOCTH (DYHKITHH.

4 Oo6partnbie pyHkimu. O6IacTh onpeneneHus u 00JacTh 3HAaUCHUH 00paTHON PYHKIIUH.
I'paduk obparHolt hyrkumu. CnoxHas GYHKIHSA (KOMIO3UIINSA).

5 Omnpenenenne CTETIEHHOW, MOKa3aTelIbHOH, JorapuMu4eckoil (yHKIWH, X CBOWCTB WU
rpaduKH.

6 Onpenenenne TPUTOHOMETPUIECKON (QYyHKIHIA, ee cBolicTBa u Trpaduku. [IpeoOpasoBanue
rpadukoB TpuroHoMmerpuueckux GyHkiuii. OOpaTHble TPUTOHOMETpHYECKHUEe (DYHKITUH.

[Tpaktueckoe  3ansatue 28: Ilpumepsl 3aBHCHUMOCTEHl MeXAy MEPEMEHHBIMH B pealbHBIX
mporeccax M3 CMEXHBIX nuciuiumH. Onpenencaue GyHknwid. [loctpoeHue u ureHue rpadukoB
byukuuii. UccnenoBanue ¢ynkuuu. CBOHCTBA TMHEWHOMN, KBapaTUYHON, KYCOYHO-TUHEIHHON U
npoOHo-nrHEHHON GyHKIMi. HenmpeprIBHBIC U TeproandecKre (QyHKIIHH.

[Tpaktueckoe 3anstue 29: [IpeoOpasoBanue rpadukoB. [lapanienbHblil IepeHOC, CUMMETPUS
OTHOCHUTEIILHO OCel KOOPJIMHAT U CHUMMETPUsl OTHOCHUTEJIBHO Hadasia KoopauHat. CHUMMeETpus
OTHOCHUTEJILHO PSIMOM Y=X, PACTSHKEHHE U C)KaTue BJIOJIb OCEH KOOPJIMHAT.

[Tpaktueckoe 3ansrue 30: CBoiicTBa U rpauku CHHYCa, KOCHHYCA, TAHI€HCA M KOTaHTEHCA.
Ob6parnble pyHkIMM U X rpaduku. O6paTHbIe TpUroHomerpuueckue GyHkuu. [IpeodpasoBanus

rpaduka QyHKIMH

IIpakTrueckoe 3anatue  31:  CreneHHble,  IOKa3aTelbHblE,  JOrapupMHUUyecKHe,
TPUTOHOMETPHUYECKHUE U OOpAaTHbIE TPUTOHOMETPUUECKHE (DYHKIINU.

ITpaktuyeckoe 3ansatue 32: ['apmonndeckue konedanus. [Tpukiaanele 3agaun.

KonTponbHas pabota no teme: «@yHKIIMH, UX CBONCTBA U rpaUKm»

Tema 8
MHororpans
HKHU U
KpyIJble Teja

CopepxaHue yaeOHOTo MaTepuana

26

1 Bepuunsl, pedpa, rpanu MHOrorpanHuka. Pa3septka. MHOrorpanHsie yribl. Beimykible
MHororpanHuku. Teopema Oinepa. [Ipusma. [Ipsimas n HakioHHasa npusma. [IpaBunbHas
npusma. [lapannenenunen. Kyo.

2 IInpamupa. IlpaBunbHas nupamuga. Yceuennas nupamuga. Terpasap.

3 CI/IMMCTpI/II/I B Ky6€, B IIapaJurejienuneac, B Ipu3smMe U nmupamMuac. CeuecHue Ky'68., IMPpU3MBI U
IMUpaMHubI.

16
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4 [IpencraBnenne o MpaBUIBHBIX MHOTOTPAaHHHUKAX (TETpadap, KyO, OKTadap, TOJASKadIp U
HUKOCAdIP).

5 Hunuaap u konyc. YcedeHHblil konyc. OcHOBaHUE, BbICOTA, O0KOBasi IOBEPXHOCTb,
oOpasytomias, pazBeprka. OceBble CEYCHHS U CEYCHHS, TapaJlIeIbHbIE OCHOBAHUIO.

6 ap u cdepa, ux ceuenns. KacarenpbHas miockocTs K chepe.

7 O6beM u ero m3mepenue. MaterpansHas popmyna oobema. DopMyiiel 00beMa Kyoa,
MPSIMOYTOJIBHOTO MapaJuIeyIeUIe/ia, PU3MBL, IHIMHApPa. POpMyIbl 00beMa MUPAMUIBI 1
KOHYCA.

8 @dopMyITBI TUTOIIAH TOBEPXHOCTEH IIMIIMHIPA U KoHyca. DopMyiibl 00beMa mapa u
wiomaau chepsl. [logodue Ten. OTHOMICHMS IJIOMAICH MTOBEPXHOCTEH U 00HEMOB
MOIOOHBIX TEIL.

[TpakTueckoe 3anstue 33: Pa3znuuHble BUABI MHOrorpaHHukoB. Mx wuzoOpaxkenus. CeueHus, 9
pa3sBepTKH MHOTIOrpaHHMKOB. Ilmomaap mnoBepXHOCTU. Buabl cuMMmeTpuii B IpPOCTpaHCTBE.
CuMMeTpHs Tell BpallleH!s! 1 MHOTOIPaHHUKOB
[TpakTueckoe 3anstue 34: Pemenue 3anau no reme « [lnomaas noBepxHOCTH U 00BEM IIPU3MBI,
napajjesenunena, Kyoay.
[Tpaktnueckoe 3ansatue 35: Pemenue 3amau no teme «llnomanp noBepxHOCTH U 00BEM
UpPaMU/Ibl, YCEYEHHOM MUPAMU/Ibl, CEUCHUSI.
[Ipaktuueckoe 3anstue 36: Pemenue 3anau no teme «Ilomaas moBEpXHOCTH U 00BEM HTUITUHPA,
KOHYCa»
[Ipaktuueckoe 3ausatue 37: Pemenne 3amau mo teme «llnomans moBepxHOCTH U 00BEM IIap,
cdepbi».
[TpakTueckoe 3anstue 38: Beiuncnenue mionanei 1 00beMOB FeOMETPUYECKUX TEJI.
KontposnbHas pabota 1o reme: «KMHOTOrpaHHUKHU U KPYTJIbIE TEa 1
Tema 9 Coneprkanue y4eOHOro MaTepuana 4
Hocaexosarennn CriocoObl 3a7aHus W CBOMCTBAa YHMCIOBBIX IOCIENOBaTeIbHOCTEH. [lonamue o npeoene 2
ocrH nocnedosamenvrnocmu.  Cywecmeoganue  npeoena  MOHOMOHHOU — O2PAHUYEHHOU
nocne008amenbHOCMU.
2 CymmupoBanue mocienoBaTenbHOCTe. beckoHeuno yObIBaromias reoMeTpuyeckas
nporpeccus ¥ e€ cymma. [loHsTHE 0 HENIPEPBIBHOCTH (DYHKIIHH.
[IpakTuueckoe 3anarue 39: UucnoBas mocaea0BaTeIbHOCTh, CIIOCOOBI €€ 3a/IaHUsl, BEIYUCICHUS 2

YJICHOB ITIOCJICOOBATCIILHOCTH. Hpenen MOCJIEIOBAaTEIbHOCTH. beCKOHEYHO y6LIBaIOH_Ia}I




14

reoMerpuueckas nporpeccus. Ilponssoanast.

Tema 10 Copnepxanue yueOHOro MaTepuana 21
Ipoussoanas 1 [TonsaTue o mpou3BOJHON PYHKIINH, €€ TCOMETPUIECKUN U (PU3HUECKUI CMBICI. 12
2 [Tpon3BoHAs OCHOBHBIX 3JeMEHTapHBIX (yHKUUH. [Ipon3BoaHAas CyMMBI, pa3HOCTH,
IIPOM3BEJICHNUs, YACTHOIO.
3 YpaBHeHHE KacaTenbHOU K Tpaduky QyHKIUU. [Ipou3800Hble 00pamubix YyHKYULl u
KOMRO3UYUY PYyHKYUU.
4 [TpuMmeHeHne TPOU3BOTHON K UCCIECIOBAHUIO (DYHKIUI M MOCTPOCHHIO TPAPUKOB (QyHKITHIA.
5 [IpuMeps! UCTIOIB30BAHKS IPOU3BOIHOM I HAXO0KICHUS HAWTYYIIEro PEIIeHUs B
IIPUKJIAIHBIX 3aJ]auax: HaX0KJIeHHUe HanOOJbIIEr0 U HAMMEHBIIET0 3HAUYEHUSI.
6 Bropas npousBogHasi, e€ reomeTprueckuii U puzndeckuii cMbici. HaxoxaeHne ckopocTu
IUIsL TIpoIiecca, 3aJaHHOTO (JOPMYIIOi U TpaduKoM
[IpakTuueckoe 3aHsATHE 40: Ilpumepsl wucHoNb30BaHUS MpOoU3BOAHBIX: [Ipom3Bonnas: 8
MEXaHUYECKUH M T€OMETPHUYECKUI CMBICI MPOU3BOJHON. YpaBHEHHE KacaTeNbHOW K Tpaduky
byHKIIMM YpaBHEHUE KacaTeIbHOM B 001IeM BUJE.
[TpakTaeckoe 3ansatue 41: [IpaBuna u Gopmynsl quddepeHIpoBaHMS, TAOIHIIA TPOU3BOIHBIX
9JIEMEHTAPHBIX M CIOXKHBIX (QYHKIIHI.
[TpakTueckoe 3anstue 42: WccnenoBanue QpyHKIMU C MOMOIIBIO MPOU3BOJHOM U MOCTPOEHUE
rpauKoB.
[Ipaktuueckoe 3anstue 43: HaxoxxneHnne HauOoONbIIEr0, HAWMEHBIIETO 3HAYEHUS U
HKCTpEMaJIbHBIX 3HAYCHUH (YHKIINU.
Kontponbnas pabora no teme: «IIpousBoanasy» 1
Tema 11 ConeprkaHue yueOHOro MaTepuasa 15
ITepsooOpa3snast | 1 | IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO, INpaBHJIa HaxoxaAeHus. Heonpenenenuslil HHTErpan u 6
1 HHTerpaJ ero cBoiictBa. HaxoxaeHue HeonpeneleHHbIX MHTErPajioB, CBOJIIIUXCS K TAOJUYHBIM.
2 | [IpumeHeHue onpeielIeHHOro HHTerpaia i HaXO0XKASHUS TUIONAAd KPUBOIUHEHHON
tpaneuun. @opmyna Herorona-JleitOnuna. HenmocpenctBeHHOE MHTETPUPOBAHUE
OIIPEAEIEHHOT0 NHTETpaIa.
3 | Beruncienue onpeneneHHOro HHTErpaia METOIOM ITO/ICTAaHOBKH. [IpuMepsl mpruMeHeHHsT
UHTerpaja B (PM3MKe U Te€OMETPUHU
IIpakTnueckoe 3ansaTue 44: Beranucnenne HeoNnpeaeNeHHbIX HHTErPajoB. 8

HpaKTI/ILIeCKOC 3aHgTue 45: Beruncienue ONPCACIICHHBIX HMHTCTPAJIOB.
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[TpakTrueckoe 3anatue 46: Beruucienue miomaaen miockux GUryp ¢ moMouibo OnpeaeIeHHOTo
MHTETpaJa.

KonTponbnas pabota no teme: «IleppooOpaznasi, HHTErpam» 1
Tema 12 Cogepxanue yaeOHOTO MaTepuaa 4
JJIeMeHTbI 1 | CoObITHE, BEPOATHOCTD COOBITHS, CII0KEHUE U YMHOKCHHE BEPOSTHOCTEH. 2 2
TEOPHH 2 | IlonsATHE O HE3aBUCUMOCTH COOBITHH. JlucKpeTHas ciydaiiHas BENWYMHA, 3aKOH e 2
BEPOSITHOCTEN. pacnpenenenusi. YUcCIoBble XapaKTEPUCTUKU TUCKPETHOM cllydailHOM Benn4uHbI. [loHsATHE O
3aKOHE OOJIBIINX YHCE.
IIpakTnueckoe 3anstue 47: Kinaccuueckoe omnpeeneHue BepOsTHOCTH, CBOMCTBA BEPOATHOCTEM, 2
TEOpEMa O CYMME BEPOSITHOCTEH.
[TpakTueckoe 3austue 48: Beruncnenue BeposatHocteil. [Ipuknanneie 3a1aumn.
Tema 13 Coneprxkanue y4eOHOro Marepuana
DJ1eMeHTbI _ | 1 | Tabnuunoe u rpadudeckoe NPEACTABICHUE NAHHBIX, 2CHEPAIbHAS COBOKYNHOCHb, 8bIOOPKA, 2 2
MaTeMaTHIeCKOM cpeonee apupmemuueckoe, Meouana.
CTATHCTHKH. 2 | IToHsTHE O 3a/a9aX MATEMATUYECKON CTATUCTHUKH. 2
[TpakTueckoe 3austue 49: [lpencraBnenue uncnoBbIX AaHHbIX. [IpuknagHsie 3aqaun. 2
[Ipaktuueckoe 3anarue 50: PermieHue npakTHUECKUX 3a7ad C MPUMEHEHHUEM BEPOSTHOCTHBIX
METOJIOB.
Tema 14 Copepxkanne y4eOHOro MaTepuana 25
YpaBHeHus u 1 | PaBHOCHIBHOCTH ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PEIICHUS 11 2
HepaBeHCTBa (paznoxeHne Ha MHOXKHUTEIH, BBEJICHUE HOBBIX MIEPEMEHHBIX, MIOJICTAHOBKH, TpaQUIeCKuit
Meton). Mcronb3oBanue CBOMCTB U rpaduKOB (PYHKIIMMA NP PEIIEHUN ypaBHEHUH U
HepaBeHCTB. MeTo nHTepBajioB. M300paxeHne Ha KOOpAUHATHON TNIOCKOCTH MHOKECTBA
peLICHU YpPaBHEHUI Y HEPABEHCTB.
2 | ParmoHanbHBIE W WPpAlMOHAIBHBIC ypaBHEHHS, HEPABEHCTBA M CUCTeMBbL. OCHOBHBIC 2
MIPUEMBI X PEIICHMUS.
3 | [loka3aTenbHBIC YpaBHCHUS W HEPABEHCTBA, CUCTeMBbl. OCHOBHBIC TPUEMBI UX PEIICHUS. 2
4 | JlorapupMuyeckue ypaBHEHHS, HEpaBEHCTBA U CUCTEMBI. OCHOBHBIE PUEMBI UX PEIICHHSI. 2
5 | Tpuronomerpudeckue ypaBHeHHs U CUCTeMbl. OCHOBHBIE IPUEMBI UX PEIICHUSI. 2
IIpakTnueckoe 3aHaTHe S51: PemieHwe panvMOHANBHBIX W HPPALMOHAIBHBIX YPAaBHEHHM U 13

HCPAaBCHCTB.

IIpakTnueckoe 3aHsTHe 52: PemeHne nokas3aTellbHbIX YPABHEHH W HEPaBEHCTB.

ITpaktuyeckoe 3ansatue 53: Pemienue norapuMu4ecKux ypaBHEHHH U HEPABEHCTB.
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IIpakTnueckoe 3ansatue 54: PenieHre TPUrOoHOMETPUUYECKUX YPABHEHU WM HEPABEHCTB.

KontposnbHas pabora no reme: «YpaBHEHHUS U HEPABEHCTBAY. 1
Tema 15 CopepxaHue yueOHOro Marepuana 9
IloBTOpPEHME 1 | [IpakTuyeckue 3aHATHUS: pelICHHE yIpaKHEHHI 10 Teme: « T puronomerpuueckue GpyHKIUH, 9
KOHCYJ/IbTALHHU TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA
2 | [IpakTHueckue 3aHATHUS: pelieHUe yIpakKHeHuH 1o teme: «IIpon3BoaHas U ee MPUMEHEHHE)»
3 | [IpakTrueckue 3aHATUSA: pelieHue ynpaxHeHuil no reme: «llokasarenbHas ¢pyHKuuy,
MoKa3aTeJIbHbIC YpaBHEHHS U HEPAaBEHCTBay, « Jlorapupmuueckas GyHKIus,
Jorapu(MUUECKUE YpaBHEHUS U HEPABEHCTBA»
4 | TIpakTHuecKue 3aHsITUS: pelIeHue yupaxHeHul no reme: «ppaunoHaibHble YpaBHEHUS»
5 | IlpakTuueckue 3aHATUSA: PELIEHUE YIPaKHEHUH 110 TeMe: « MHOrOrpaHHUKH: PU3Ma,
napajiesienune1, Nupamua, Iomaab MOBEpXHOCTH, 00beM», : «Tena 1 moBepXHOCTH
BpallleHHUs, TUIOIIA](b TOBEPXHOCTH, 00bEM»
IK3aMeH 6
Bceero: 250
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3. VCJIOBHSI PEAJIU3AIINN PABOYEN ITPOTPAMMBI YYUEBHOM
JTUCHUILIAHBI OV .04 MATEMATHKA

3.1. HauMeHOBaHHMEe W XapaKTEePUCTHKA Y4YeOHOW ayIuTOpPUM, IepedyeHb

000py10BaHMS M TEXHUYECKHUX CPEACTB 00ydeHUs

Peanmuzanust y4eOHON AMCHUIIIMHBI TpeOyeT Hamuuusg ydeOHOro KaOuHeTa

«Marematuka»

O6opynoBanue yueOHOro KaOUHeTa:

— TI0CAQ/IOYHBIC MECTA MO KOJIMYECTBY O0YJAFOIINXCS
— pabodee MeCTO MpenoaBaTess;
— KOMIUIEKT Y4eOHO-HAIISIHBIX TTIOCOOHIA TT0 MaTEeMaTHKE;

TexHuueckue CpCaACTBa O6y‘-ICHI/IH2

—  KOMIIBIOTED;
— HHTEpPaKTHBHAS JOCKA C JTUIEH3MOHHBIM IPOTPAMMHBIM 00CCTICUCHHEM,
—  MyJbTHUMEINA MPOEKTOP.

3.2. MupopmanuoHHOe oOecreYeHne peau3anu NporpaMmmMbl
Ilepeyeny yueOHbIX wu3naHuii, WHTepHeT-pecypcoB, HAONOJHHUTEIbHOI

JINTEPATYPhbI.

1.

OCHOBHBIE HCTOYHUKH:

bammakos M.M. Marematuka: KHura s mnpenojaBatesis: METOH. MocoOue:
PexomennoBano @®I'AY «DUPO». Onektponssii ¢dopmar., - M., OHUI]
«Axanemus», 2018.

bammakos M.W. Marematuka: 3anaunuk: yueb. mocobue: PexkomennoBano ®I'AY
«D®UPO». — 5-e u3n., crep. , - M., OUL] «Axanemus», 2018.

bammakos M.M. Maremaruka: COOpHUK 3a1ad TpOUILHON HAMPaBICHHOCTHU:
yue0. mocobue: PekomenmoBano ®I'AY «®UPOy». — 3-e m3a., crep. , - M., OUIL]
«Axanemus», 2019.

bammakoB M.M. Marematuka: yueOnuk: PexkomengoBano ®I'AY «DUPO». — 6-¢
u3a., crep., - M., OUL «Akagemusi», 2019.

I'yce B.A., I'puropeeB C.I', MBonrnna C.B. Maremaruka. s mpodeccuii u
CHEHAIbHOCTEN COLMaIbHO-3KOHOMHUYECKOTo npoduiisi: yueOHuk: Pexkomen1oBaHo
OI'AY «dUPOy». — 4-e u3n., crep. , - M., OUL] «Axanemus», 2019.

Amumos L. A. u np. Maremaruka: anreOpa U Havyajla MATEMAaTUYECKOTO aHAIIN3a,
reomeTpus. AnreOpa ¥ Hayajga MaTeMaTH4YecKoro aHanu3a (0a3oBbIdA U
yrayonennbii ypoBau) 10—11 kmacesl. — M., M3patensctBo «lIpocBemnienuey,
2019.

Artanacsan JI. C., ByryzoB B. @., Kagomues C. b. u ap. MartemaTtuka: anredpa u
Hayajia MaremaTuueckoro ananu3a. ['eomerpusa. ['eomerpus (0a3oBbli U
yrayonenHbiii ypoBau) 10—11 kmacesl. — M., U3gatensctBo «lIpocBerienuey,
2019.

Konsrun FO.M., TkaueBa M. B, ®enepoa H. E. u ap. Maremaruka: anrebpa u
Hayaja MaTeMaTHYECKOTO aHaimu3a. AireOpa M Hadaja MaTeMaTHYECKOTO aHaau3a
(6a3oBwiif 1 yriyosennsiii ypoBan) 10 kmace / mox pen. A. b. XKmwxkuenko. — M.,
NznarensctBO «IIpocBenienney, 2019.
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9. Komsrun FO.M., TkaueBa M. B., ®enepoa H. E. u ap. Martemartuka: anrebpa u
HayaJla MaTeMaTUYEeCKOTo aHaiu3a. Alredpa ¥ Hadala MaTeMaTUYEeCKOTO aHajiu3a
(6a30BbIN U yriryOnaeHHbIH ypoBHHU) 11 kmacc / mox pea. A. b. XKwmwkdenko. — M.,
N3narensctBO «IIpocBenienney, 2019.

HNuTepHeT-pecypehl:

www.fcior.edu.ru (MupopmarmonHbie, TPEHUPOBOYHBIE U KOHTPOJIHHBIC
MaTepHralbl)

www.school-collection.edu.ru (Enunast komnekiuy nudpoBbIX 00pa30BaTEIbHBIX

pECypcoB).

4. KOHTPO.Ib U OLHEHKA IIPEJMETHBIX PE3YJ/IbTATOB OCBOEHMUSI
YYEBHOU JUCIUIIJIMHBI OY 1.04 MATEMATHUKA

KoHTposib ¥ oOmEHKAa TM[pPEeIMETHBIX PE3YyJIbTaTOB OCBOCHHUS  JAUCIUILIMHBI
OCYILIECTBIISIETCA TMperojiaBaTesieM B MPOIEcce MPOBEACHUS NPAKTUUECKUX 3aHITHUH,
TECTUPOBAHUS, a TAKXKE BBIOJHEHHUS OOYyYarOUUMUCS HWHAMBUAYAJIbHBIX 3aJaHUN U
KOHTPOJIbHBIX PaboT.

@opMbI U METOIbI KOHTPOJISI M OLIEeHKHU

Hpe)lMeTHbIe pe3yJbTaThbl Oﬁy‘leHHﬂ
NMPECAMETHBIX PE3YyJIbTATOB oﬁyqenml

— chopMHUpOBaHHOCTH TpescTaBieHuii o | OUEHKa  Ipe3eHTaluii oOydaromuxes 0
MaTeMaTHKe KaK 4YacTH MHPOBOM KYJIbTYpbl M | MATEMATHKE KaK 4aCTH MUPOBOM KyJbTYphI U

MECTE€ MaTeMaTUKH B COBPEMEHHOM | MECTE€ MaTeMaTUKH B COBPEMEHHOM
LMBHIIM3AIMK, CIOCO0AX OMNHCAHUA SABJICHMH | IUBUIA3ALNUY, crnocobax onucaHus sBJICHUI
peaIbHOTO MHUpa HA MAaTEMAaTUYECKOM S3BIKE; peabHOTO MHUpa Ha MaTEMAaTUIECKOM SA3LIKE.

— chOopMHUpPOBaHHOCTh TpezcTaBienuii o | OUeHKa mpe3eHTanui oOyJaromuxcs 0
MaTeMaTHYECKUX TOHITUAX KaK BAXKHEHIIMX | MATEMATUYECKUX MOHATHAX KaK BaXHEUIIUX
MaTEMaTHUYCCKUX  MOJEISIX,  IIO3BOJISIOMMX | MATEMAaTHYSCKHUX MOJEIX, ITO3BOJIIOIIMX
OMMMCBHIBATL M HU3Yy4aTh pasHbIE IIPOLECCHl U | ONMCBIBATH W M3y4YaThb PA3HBIC IPOLIECCHI U

SIBJICHUA, ITIOHUMaHHEC BO3MOJXHOCTH | SBJICHUSI, ITOHHMMAaHHueC BO3MOXXHOCTHU
AKCHUOMATHYCCKOT'O MOCTPOCHUS | AKCHOMAaTHU4ICCKOI'o IMOCTPOCHUA
MAaTECMAaTHYCCKUX Teopnﬁ; MaAaTEMAaTHUYCCKUX TCOprI.

— BJIAaJACHUC MCTOAAaMMU O0KaA3aTCILCTB H Brmmonnenue MPAKTUYCCKUX W KOHTPOJIbHBIX
AJITOPUTMOB PCIICHUA, YMCHUC HUX IPUMCHATD, pa60T, HCIIOJIb3YA JOKa3aTciIbCTBA,
IPOBOJUTL JOKaA3aTCIbHBIC PACCYXXACHUA B | AJITOPUTMBI pCHICHMA B XOJIC PCIICHHUA 3a1a4.
XOJ€ PCIICHHUA 3a1a4,

— BJaJ€HHe CTAaHIAPTHBIMM [pHeMaMy | BBINOIHEHHE MPAaKTHUYECKUX U KOHTPOJIBHBIX
pellleHrs] PalMOHAJBHBIX M HMPPalMOHAJBHBIX, | pabOT 1Mo Temam: «Penrenne palMoOHaIbHEIX U
MIOKa3aTeIbHbIX, CTENEHHBIX, | UPPALlMOHAIIbHBIX, HOKa3aTesbHbIX,
TPUTOHOMETPUYECKHUX ypaBHEHUI U | CTEIIEHHBIX, TPUTOHOMETPUUECKHUX
HEPaBEHCTB, WX CHCTEM; HCIOJIb30BAHUE | YPABHEHUM U HEPABEHCTB, HX CUCTEM»
TOTOBBIX KOMIBIOTEPHBIX MpPOrpamMMm, B TOM
qycie I TOMCKa TYTH  peHieHus |
WUTIOCTPAllMM ~ pellieHWss  ypaBHEHHH U
HEPABEHCTB;

— c(hOPMHUPOBAHHOCTh NPEJACTaBIeHU 00 | BblonHenre MpakTHYeCKUX U KOHTPOJIBHBIX
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OCHOBHBIX MOHATHUSAX MaTEeMaTUYECKOTO aHaIn3a
U UX  CBOWCTBax, BIIaJIECHUE yMEHUEM
XapaKTepu30BaTh MOBE/ICHUE byHKIUH,
WCIIOJIb30BaHUE TMOJYYEHHBIX 3HAHWM  JJs
OMMCAaHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

pa60T 10 OCHOBaM MaT€MaTH4YCCKOIo aHaJim3a
U UX NPHUMCHCHUS B PCAJIbHBIX IMPOLCCCaxX U
SIBJICHUAX.

— BIJQJICHUE OCHOBHBIMM MOHATHSIMHU O
IJIOCKUX U MPOCTPAHCTBEHHBIX FEOMETPUUYECKHUX
¢burypax, ux OCHOBHBIX CBOMCTBAX;
cOpPMUPOBAHHOCTh ~ YMEHHUS  pacrno3HaBaTh
reoMeTpuuecKkue  (GUrypel Ha  YepTexax,
MOJENIAX WU B PEATbHOM MHUpE; NPUMEHEHUE
M3YYEHHBIX CBOMCTB T€OMETPHUYECKUX (HUTYp U
dbopMyI 7S pelIeHnus TeOMETPUYECKUX 3a1ad U
3a/1a4 C IPAKTUYECKUM COIECPKAHUEM;

BoinonHenue npakTU4ecKUX M KOHTPOJIBHBIX
paboT no reomeTpun

— c(hopMHUPOBAaHHOCTh TMPEICTABICHUN O
rpoleccax u SIBJICHUSIX, HMMEIOIINX
BEPOSITHOCTHBIA ~ XapakTep, CTAaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B pPE€aJbHOM MHUPE, OCHOBHBIX
MOHATHUSAX JIEMEHTAPHONU TEOPUH BEPOSITHOCTEN;
YMEHUN HaXOJUTh U OLEHHUBATh BEPOATHOCTHU
HACTYIUIEHUs ~ COOBITMM B MPOCTEHIIMX
MPAaKTUYECKUX  CUTyalusiX U  OCHOBHBIE
XapaKTEPUCTUKU CITyYalHbIX BEJIMYUH;

— BIJAJICHHE HAaBBIKAMU  HCIOJIb30BaHUSA
TFOTOBBIX  KOMIIBIOTEPHBIX  IPOrpaMM  IIpU
pellIeHnN 3aad.

Beinonnenne npakTH4eckux U KOHTPOJIbHBIX
paboT 1o KOMOMHATOpPUKE, CTAaTUCTUKE U
TEOPUH BEPOATHOCTEH.




