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PabGouast mporpamma y4eOHOM AMCIMIUIMHBI pa3paboTaHa Ha OCHOBE Pa3bsCHEHHH IO
peanuzanuu  00pa30BaTEIbHON MPOrpaMMbl CpeAHEro ooOiiero oOpa3oBaHUs B TIpenenax
OCBOCHHS 00pa30BaTEIbHBIX MPOTPaMM CPEIHEr0 MPO(ecCHOHATBHOTO 00pa3oBaHMs Ha 0ase
OCHOBHOTrO o0mero obpaszoBanusi ¢ yu€rom tpeboBanmii ®I'OC m mpoduns momygaemoro
npodecCHOHAIBLHOIO 00pa3oBaHUs B COOTBETCTBUM C MNpuKazoM MunoOpHayku Poccum ot
29.10.2013 Ne 1199 «O6 yrBepkaeHUHM mnepedHer npodeccuil U CrernuagbHOCTEH CpemaHero

npodeccuoHanbHOro 0opazoBanus» s cnennanbHocTy 38.02.04 Kommepuus (1o oTpaciisam)

Opranmszaunus - pazpadoruuk: ['BIIOY «CTOK»

Pa3zpa6oTrunk: M.C. Camapuna, nipenojaBatesib I BIIOY «CT3K»
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1. TACIIOPT TPOTPAMMBI YYEBHOM TUCIUATIIMHBI
MaremaTuka

1.1 Ob6saacTb NpUMeHEeHUsI MPOrPaMMbI

Pabouast mporpamMmma y4eOHOW TUCIUTIIMHBI SBIISCTCS YaCTHIO MPOTPAMMBI
MOATOTOBKH  CIICIMAIIMCTOB CPEeJAHEro 3BeHa 1o crnenuaidbHocTtd 38.02.04
Kommeprust (1o otpacisim).
1.2 Pe3yabTaTbl 0CBOEHHUS] YUeOHOW IMCHUILIMHBI. OCBOCHHUE COJCP>KAHUS
y4eOHOM JUCHMIUIMHBI OOECleYnBaeT JAOCTHXKEHUE CTYICHTaMH CIEAYIOIMIHNX
PE3yNbTATOB:
* JINYHOCTHBIX:
— c(hopMUPOBAHHOCTD MPEACTABICHUIN O MaTEMaTUKE KaK YHUBEPCATIHLHOM SI3bIKE
HAyK{, CPEACTB MOJCIHUPOBAHUS SBJICHUA W TIPOIECCOB, HACIX M METOJax
MaTEeMaTUKH;
— IMOHUMaHKE 3HAYUMOCTH MAaTEMAaTUKH JIJIsl HAYYHO-TEXHUUECKOTO Mporpecca,
c(hOpPMHPOBAHHOCTH OTHOIICHHUS K MAaTEMAaTHKE KaK K YaCTH OOIIECUETIOBEUCCKOM
KyJbTYPBI U€pPE3 3HAKOMCTBO C UCTOPHUEH pa3BUTHSI MAaTEMATHUKH, SBOJTIOLIUEH
MaTEeMaTHUYCCKUX UCH;
—pa3BUTHE JIOTUYECKOTO  MBIIUICHUS, TMPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
AITOPUTMHUYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
TSt Oyayien mpodecCuoHaIbHON IeATeIbHOCTH, JJISl TPOJIODKEHUST 00pa3oBaHus
¥ caM00Opa30BaHus;
— OBJAQJICHHEC MAaTeMaTHUYECKHMMH 3HAHUSMHU W YMCHHSIMH, HEOOXOIUMBIMH B
MTOBCEHEBHOM KU3HM, JJIT OCBOCHHS CMEKHBIX €CTCCTBEHHOHAYYHBIX JTUCIIUTUIAH
U JUCIUIUIMH TPOo(eCCUOHATBHOTO THWKIA, IS TOJydeHHs 0Opa3oBaHHS B
o0J1acTsX, He TPEOYIOUUX YriyOJeHHOM MaTeMaTUYeCKOW MOITOTOBKH;
— FOTOBHOCTB 1 CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMO0OOpa30BaHHUIO,
Ha TPOTSHKEHUU BCEH JKU3HU; CO3HATEIIBHOE OTHOIICHHUE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHEHIHOM mpodecCUOHATbHOW M OOIIEeCTBEHHOM
NEeSATEeTbHOCTH;

— FOTOBHOCTb U CLIOCOOHOCTh K CAMOCTOATEIbHON TBOPUYECKON U OTBETCTBEHHOM



NEeATEIbHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTenbHOM,  OOIIECTBEHHO  TIOJIE3HOM,  Yy4eOHO-UCCIEeN0BATEIbCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;

— OTHOIIEHHE K MPOo(EeCCUOHATBHON JEATENBHOCTH KaK BO3MOXHOCTH y4acTus B
pEelIeHUN JIMYHBIX, OOLIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIICHAIMOHAIBHBIX
po0em;

* MeTalnpeIMeTHbIX:

— YMEHUE CaMOCTOATEIbHO ONPEAEIIATH LU AESTENbHOCTA U COCTABIISTH IJIAHbI
NEATEIbHOCTH; CaMOCTOSITEJIbHO OCYIIECTBIISITD, KOHTPOJIMPOBATh U
KOPPEKTUPOBATh JEATEIBHOCTD; HCIIOJIB30BaTh BCE BO3MOJKHBIE PECYpCHl IS
JTOCTHXKECHHS

MOCTABJICHHBIX IIEJIEH U pean3alluy IUIaHOB JIEATeIbHOCTH; BEIOUPATh yCIEIIHbIE
CTpaTEruu B Pa3JIMYHbIX CUTYAIUSX;

— YMEHUE IPOIYKTUBHO OOLIATHCS U B3aUMOJIEUCTBOBATH B POLECCE COBMECTHOM
JEATEIIbHOCTH, YYUTHIBATh MO3UWLUHUHM JPYTHMX YYAaCTHHKOB JEATEIIBHOCTH,
¢ PexkTUBHO pa3peniaTh KOHPIUKTHI;

— BJIAJICHHE HaBBIKAMHU I[IO3HABATEIIbHOW, Yy4eOHO-MCCIIEeIOBATEIbCKON U
IPOEKTHOM JesATeNIbHOCTH, HABBIKAMM pa3pelIeHUs] MpoOJieM; CHOCOOHOCTh M
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEILICHUS MPAKTHYECKUX 3a/1a4,
MPUMEHEHUIO Pa3JIMYHbIX METOAOB MTO3HAHMS;

— TOTOBHOCTb W CIOCOOHOCTh K CaMOCTOSITEIbHOM  WH(OPMAIIMOHHO-
MO3HABATEJIbHOM JIEATEIbHOCTH, BKIIIOYAsi YMEHUE OPUEHTHUPOBATHCSA B PA3JIMYHBIX
UCTOYHHUKAX WHGPOPMAIIMKA, KPUTHUYECKH OIICHMBaTh W HWHTEPIPETUPOBATH
MH(OpMAIUIO, TOJIYYaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

— BJIaJICHUE SI3bIKOBBIMU CPEACTBAMU: YMEHUE SCHO, JOTUYHO U TOUYHO U3JIarath
CBOIO TOUKY 3PEHHSI, UCIIOIb30BATh aJICKBAaTHBIE S3bIKOBBIE CPECTBA,;

— BJIaJICHUE HaBbIKAMHU [MO3HABATEIILHON PEPIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHMI]

CBOCT'O 3HAHUS M HE3HAHW A, HOBBIX ITO3HABATCIIbHBIX 3a4a4 U CPCACTB AJIA UX



JOCTUKEHNS,

— LEJEYyCTPEMIIEHHOCTh B IOUCKAX U MPUHATUHU PELICHUI, COOOPa3UTEIbHOCTD U
UHTYULUS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX IPEICTABICHUN; CIOCOOHOCTB
BOCIIPUHUMATh KPACOTY U TAPMOHMIO MUPA;

* IpeAMETHBIX:

— c(hOpPMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE Kak 4YacTH MHPOBOM
KyJIbTYphl M MECTE€ MAaTeMaTUKh B COBPEMEHHOW IMBWIIM3ALUH, CIIOCO0AX
ONMCAHMS SIBJICHUH PEAIBHOIO MUpPa HAa MAaTEMaTHYECKOM SI3bIKE;

— c(OpPMHUPOBAHHOCTh TNPEJICTABICHUA O MAaTEMATHYECKHX MOHATUAX Kak
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3Hble IPOLIECCHl U SABJICHMs; NOHUMAHHUE BO3MOXXHOCTHM aKCMOMAaTHYECKOIO
ITOCTPOCHUSI MATEMaTHYECKUX TEOPUH;

— BJIAJICHUE METOJAaMM [0KA3aTelbCTB WU AITOPUTMOB pPEILICHUsS, YMEHHUE HX
IIPUMEHSTH, IPOBOIUTH JI0KA3aTENIbHBIE PACCYXKICHUS B XOJ€ PEIICHUS 3a4a4;

—  BIIAJICHWE CTAHAAPTHBIMM  [PUEMAaMU  DPEIICHUS  pPAlMOHAIBHBIX U
UppaLMOHAIbHBIX, ITI0KA3aTEIbHbIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN
Y HEPABEHCTB, UX CHCTEM; MCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B
TOM YUCJE Ul TIOMCKA MYTH PELICHHUS W WUIKOCTPALMU PELICHUs YPAaBHEHUU U
HEPABEHCTB;

— c(hopMuUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHUSIX MaTEMAaTUYECKOTO
aHanu3a W KX CBOWMCTBAx, BJIAJICHUE YMEHUEM XapaKTepU30BaTh IIOBEICHUE
(GyHKUMNA, HWCMONb30BAHUE TMOMYYEHHBIX 3HAHUW JUIsl ONUCAaHUS M aHalIu3a
peabHbBIX 3aBUCUMOCTEN;

— BIIAJICHHE OCHOBHBIMHU IIOHATHSAMM O IUIOCKUX M IIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh IeOMETpUYeCKHe (UTYypbl Ha YepTekax, MOJCIAX U B PEaTbHOM
MUpE; MPUMEHEHUE H3YyYEHHBIX CBOWCTB reomMeTpudeckux ¢uryp u dopmyin amis
pELIEHHs] TEOMETPUYECKUX 3a]1a4 U 33]1a4 C IPAKTHUYECKUM COJIEPKAHUEM;

— Cc(pOpPMUPOBAHHOCTh MPEJCTABICHUNA O NpoLeccaXx MU SBICHUSAX, HUMEIOUINX

BCpOHTHOCTHBIfI XapakTep, CTATUCTUYCCKUX 3dKOHOMCPHOCTAX B pC€aJIbHOM MHUPC,



OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHUNA HAXOIUTD U
OLICHMBATh BEPOSITHOCTU HACTYIIEHUSI COOBITUIA B MPOCTEUIINX TPAKTUYECKUX
CUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYNH;
— BJIQJICHHE HABBIKAMH HCIIOJIb30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamm IMpu
pEILIeHNN 3a/1au.
1.3. KosinuecTBO 4acoB HA OCBOEHHE MPOIrPaMMbl y4eOHOM AUCHMIIIMHBI:
MaKCUMalbHOM yueOHOI Harpy3ku - 351 yacoB, B TOM 4yHcCIIe:
00s13aTeNIbHON ayJTUTOPHOM YUeOHOM HArpy3Kku - 234 4acos;

caMOoCTOsITeIbHOM paboThl - 117 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Bua yueOHoii padoTsl O0bem
4acos
MaxkcumasnbHasi yueOHasl HATpy3Ka (Bcero) 351
Oo0s13aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:
MPAKTUYECKHUE 3aHITHS 100
CamocrosiTesibHasi padora (Bcero) 117

Hrorosas aTTecranuusi B (bopMe 9K3aMCHa




2.2. TemaTuyeckii IJIAH M COlEeP:KAHUE Y4eOHOI JUCHUIINHBI MaTteMaTuka

HaumeHnoBanue Copepxxanue y4eOHOIro MaTepuasia, NPaAKTHYECKHe 3aHATHS, CAMOCTOSITe/IbHAsA padoTa O0bem yacoB YpoBensn
pa3/1esioB U TeM OCBOEHHS
1 2 4
Beenenue. Matemaruka B Hayke, TEXHHKE, SKOHOMHUKE, HH(POPMAIIMOHHBIX TEXHOJOTHSX U 2 1,2
NPaKTUYECKON aeaTenbHOCTU. Llenu u 3agaun M3ydeHus MaTeMaTUKU MPH OCBOCHUH Ipodeccuid
CIIO u cnenuansHocter CIIO.
CamocrosiTesibHas padora: 1
[ToaroroButk coolmieHne «MaTremMaTuka B COBPEMEHHOM HayKey.
Pasznen 1. Pa3zBuTHEe NOHATHS 0 YHCJIE. 10
Tema 1.1. Coaep:xanue yue0HOro MaTepHaJia 5
Cucremsl [enble u panoHanbHble unciaa. [eiictButenbHble yncia. [IpulnrkeHHble BHIYMCIEHUS. 4 1,2
HATypaJIbHBIX, IIpakTuyeckas padora Ne 1: 1
LEJIBbIX, Apudmernueckue aelictBug Haja uuciaamu. [lorpemHoctu BelumciieHui. CpaBHEHUE YHMCIIOBBIX 2,3
palMOHANBHBIX ¥ | BHIpOKCHHUH.
JEACTBUTENBHBIX CamocrosiTesibHas padora: 3
qHCell. [TonroroButk cooduienne «IIpuMeHeHre MaTeMaTUKK B pa3IMUHBIX 00JIACTSIX HAayKu». Brimucarts
MpU3HaKu jaenuMoctd Ha 2,3,4,5,7,9,10,25. OTpaboTaTh HaBBHIKH BBIMOJHEHUST aprU(METUUECKHUX
neiictBuit mo HaxoxxaeHuto HOJl u HOK. OtpaboTaTh HaBBIKM BBIMOJIHEHUS apU(pMETHYECKHX
JIEUCTBUI C PA3JIMYHBIMU CUCTEMAMU YUCET.
Tema 1.2. Conep:xxanue yueOHOro MaTepuaJia 5 2
Kommiekchbie KomniekcHbie uncina. [IeficTBUs ¢ KOMIUIEKCHBIMU unciaMu. ClokeHHne, BBIMUTaHUE, YMHOKEHUE 4
YHcla. U JIeJIeHHe KOMIUIEKCHBIX uncelsl. Anredpanyeckas ¢opmMa KOMILICKCHOTO YHCIIA
IMpakTuyeckas padora Ne 2: 1 2,3
KommuiekcHble yncia.
CamocrosiTesibHas padoTa: 2
PemnTs 3a1aun Ha CI0KEHUE, BBIYMTAHUE, YMHOKEHHE U IEJIEHUE KOMIIEKCHBIX YHCET.
Pa3nes 2. Kopuu, crenenu u jorapugmsi. 28
Tema 2.1 Copepxxanue yueOHOro MaTepuaJa: 10
KopHU 1 CTeNICHH. | KopHu HATypalbHOM CTENEHH U3 4YHCIA M HX CcBOjictBa. CTEHNEHH C pPalHOHATBHBIMH 5 1,2

IoKa3arcisiMu, UX cBoiictBa. CTeneHu ¢ HeI;'ICTBPITeHBHLIMI/I rokazareirssMu. CBOMCTBA CTEICHH C
HeﬁCTBHTeHBHBIM IIOKa3aTcJIEM.




IIpakTuyeckasi pa6ora Ne 3 — 7: 5 2,3
Brluncnenue u cpaBHeHue KOpHER. BINoIHEHHE pacdyeToB ¢ paaukanaMu. HaxoxxieHue 3HaueHU
CTeTNeHel ¢ palMoHaIbHBIMK TTOKazaTesssMu. CpaBHeHHe cTeneHei. [IpeoOpa3oBaHus BEIPKCHUM,
colepxamMx CcTeneHu. PemieHne mOKa3aTenbHBIX YpPaBHEHMM W HEpaBeHCTB. PeleHue
UppalMOHATIbHBIX YPaBHEHUH.
CamocrosiTeibHas padoTa: S
PemnTe 3amaun Ha BBIYMCIIEHUE KOpHEH HaTypalbHOH CTeneHu u3 uucia. PemuThs 3agaum Ha
CpaBHEHUE KOPHEHW HATypaJIbHOM CTENEHU U3 4uciaa. Pemmrs uppanuMoHalIbHbIE YpPaBHEHWS.
PemnTh nokasarenbHble ypaBHeHUs. PelinThb 3a/1a4M ¢ NPUKIIAIHBIM COAEPKAHUEM.
Tema 2.2 Coaep:xanue yueOHOTro MaTepHaJia: 10 1,2
Jlorapudgm. OcnoBHOe norapumMudeckoe ToxAecTBO. JlecsTUUHbIE M HaTypajibHbIE Jorapudmsel. [IpaBuia 6
Jlorapudm umcna. | neiicTBuii ¢ morapupmamu. Ilepexo1 K HOBOMY OCHOBAHHIO.
IIpakTnyeckas padora Ne 8 -11: 4 2,3
Haxoxxnenue 3HadeHuit Jsiorapudma mo Mpou3BONIBHOMY OcCHOBaHHIO. Ilepexox oT onHOro
OCHOBaHMSA K Jpyromy. Bprumcnenue u cpaBHeHuwe Jorapudmon. JlorapupmupoBanue u
HOTEHIIMPOBAHUE BhIpAXKEHU. Perienne norapugMuyeckux ypaBHEHUH.
CamocrosiTesibHas padoTa: 5
3anonHuTh Tabnuiy «CBoiicTBa jorapudmoBy». 3anoiaHUTh Tabiauny «BbIBOABI M3 OCHOBHOTO
Jorapu(pMHUUEcCKOro TOXAecTBa». PemuTh sorapupmuueckue ypaBHeHUsd. Pemmrth 3amaun Ha
nepexo K HOBOMY OCHOBaHMIO Jorapudma. Pemuts jorapudmMudeckre HepaBeHCTBA.
Tema 2.3 Coaep:xaHue yueOHOIro MaTepuaJia: 8 1,2
[TpeoGpa3oBanue [IpeoOpa3oBanue  palMOHATIBHBIX,  HMPPALMOHANBHBIX  CTENEHHBIX,  IOKa3aTeNbHBIX U 4
anredpandyecKux Jorapu(pMUUECKUX BBIPAKEHUH.
BBIPOKCHHH. IIpakTnyeckas pa6ora Ne 12 — 15: 4 2,3
[IpeoOpazoBanne  pallMOHAIBHBIX,  UPPALMOHAIBHBIX  CTENEHHBIX, IOKa3aTeNbHBIX U
JorapupmMuuecKkux BbipakeHuH. [TpubnnkeHHble BEIYUCICHHS U PEIISHUs TPUKIIaIHBIX 3a]1a4.
CamocrosTennbHas pagora: 4
Pemmte 3amaun Ha mpeoOpa3oBaHue CTETIEHHBIX BhIpakeHH. PemmTh 3aaun Ha mpeoOpa3oBaHue
MOKAa3aTeJIbHBIX BHIPAKEHUH.
Pasnen 3. [Ipsimble U NJI0CKOCTH B POCTPAHCTBE. 20
Tema 3.1. Copnepxanue y4eOHOIo MaTepuaJa 9
[TapanmnensHOCTD AKcHOMBI ~cTepeoMeTpuu. B3aummHoe pacnojio)keHHe JBYX TMPSMBIX B IPOCTPAHCTBE. 6 1,2
MPSMBIX u | [TapamienbHOCTh IPSAMOM U INIOCKOCTU. [lapayienbHOCTh IIOCKOCTEN.

10




IIJIOCKOCTEM. IIpakTuyeckasi pa6ora Ne 16 — 18:
B3aumHoe pacnosnokeHue npsMbIX B npoctpaHcTse. IlapamiensHocTs npsmbix. lapannensHocTh 2,3
IIJIOCKOCTEH.
CamocrosiTeibHas padoTa: S
Pemnth 3aaun Ha MpUMEHEHHE aKCHOM U CJIEJICTBUIN U3 HUX. PemuTh 3a1aun Ha napamienbHOCTh
IOpsIMBIX B IIPOCTpaHCTBE. PemmTh 3a1auu Ha B3aMMHOE PacIoJIOKEHUE NPSAMBIX B IIPOCTPAHCTBE.
Joka3ate Teopembl: [Ipu3Hak ckpemuBaromuxcs OpsSMbIX, 00 YriaXx C COHamapaBiICHHBIMU
cropoHaMmu. Jloka3ats Teopemy: [Ipu3Hak napajuiebHOCTH IBYX INIOCKOCTEH.
Tema 3.2. Coaep:xanue yueOHOro MaTepuaJia: 11
[Meprienaukynapro | IepneHANKYIAPHOCTh MPSIMONW M IUIOCKOCTH. [lepHEeHAMKYISIp W HAKJIOHHAs. YTOI MEKIy 8 1,2
CTh  TIPSAMBIX H | MPSMOM M IUIOCKOCTBIO. J[BYrpaHHBIM yroia. Yroin Mexay IIocKocTsMu. lleprneHaukynspHOCTb
IUIOCKOCTEH JBYX INIOCKOCTEH.
IIpakTuyeckas padora Ne 19 — 21: 3
[lepnengukynsapHocts  npsMbix. llepnenaukynsip u  HakioHHas. llepneHAMKYISIPHOCTH 2,3
IIJIOCKOCTEM.
CamocrosiTesibHas padora: 5
JlokazaThk TeopeMy O Tpex nepneHaukyispax. Jlokasars Teopemy: IIpu3Hak neprneHIuKyIspHOCTH
OpsMON M TUIOCKOCTU. PemuTh 3a7auM Ha HaXOXKACHHE yria MEXIy MPSMOH M IJIOCKOCTBIO.
Pemuth 3agaum Ha OTpabOTKY MOHSATHS MEPHNEHAUKYISIPHOCTH MPSAMOM M IUIOCKOCTH. Jloka3aTh
TeopeMy: [Ipu3HaK nepneHAUKyIsIPHOCTH IBYX IIJIOCKOCTEM.
Pa3nen 4. KomOunaropuka. 12
Tema 4.1. Coaep:xxanue yueOHOro MaTepuaJa; 12
DJIEeMEHTBI OCHOBHBIE TTOHSITHSI KOM6I/IHaTOpI/IKI/I. 3agaun Ha MOACUET YHCIIA pa3MeLueHI/II71, NEepPECTaHOBOK, 6
KOMOHMHATOPHKH coueranuii. Pemenue 3amau Ha mepebop BapuantoB. dopmyna O6unoma Heiorona. CaoiicTBa
OMHOMHHANBHBIX K03 dunmenton. Tpeyronsuuk Iackans. 2
IMpakTnyeckas padora Ne 22 — 17: 6 2,3
Hctopust pa3BUTHs KOMOMHATOPHKHM M €€ pOlb B pa3NUYHbIX cdepax UeIOBEUeCKOi
xusHenesTenpHocTy. [IpaBuna komOnHaTopuku. Pemenne komMOuHaTOpHBIX 3a1ad. Pazmemienus,
coueraHus U nepectaHoBKU. bunom Hetotona u tpeyronsnuk Ilackans. [lpuknagnsie 3agaun.
CamocrosiTeibHAsI padoTa: 6
CoctaBuTh W pemnTh KOMOWHATOpHBIE 3amaud. COCTaBUTh U PEIINTh 3aJadud Ha Tepedop
BapHaHTOB. PemuTh 3amauM Ha NpPUMEHEHUE MpaBWil KOMOMHATOpUKH. PemmuTs 3amaum ¢
MPUKJIIAHBIM COACP>KAHUEM.
Pa3nen 5. KoopauHarbl 4 BEKTOPBI. 16

11




Tema S.1.
Bexkrops! B
IIPOCTPAHCTBE

Conep:kanue y4eOHOT0 MaTepuaJia:

[TonsiTue BekTOpa B mHpocTpaHcTBE. Moaynb BekTopa. PaBeHCTBO BekTOpoB. CloXeHHE U
BblUMTaHUE BEKTOpoB. CyMMa HECKOJBKHX BEKTOPOB. YMHOXXEHHUE BEKTOpa Ha YHCIIO.
Kommnanapusle BekTopbl. llpaBmiio mapamienenunena. PasnoxkeHue BekTopa IO TpeM
HEKOMIIJIAaHapHBIM BeKTopaM. Pemenue 3a1a4 Ha pa3iiokeHHe BEKTOpA.

1,2

IIpakTnyeckas padora Ne 28 — 30:
Bexkropsl. JleiictBus ¢ BekTropamu. KomIisiaHapHbI€ BEKTOPBI.

2,3

CamocrosiTesbHasi padora:

[ToaroroButh cooOmeHue «BekTopHOE 3agaHuWe NPSMBIX H IUIOCKOCTEH B IPOCTPAHCTBEM.
JlokazaTpe TeopeMy O pa3JIOKEHHH BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOpaM. PemnTs 3anaun
Ha KOMIUIAHApHBIE BEKTOpbI. PemmTh 3a1auum Ha HAaxO0XJICHHE CYMMBI, Pa3HOCTH BEKTOPOB,
IIPOU3BENICHUS BEKTOPA Ha YUCIIO.

Tema 5.2.
MeTton KOOpauHAT
B IIPOCTPAHCTBE

Conep:xaHue y4eOHOro MaTepuaJa:

[TpsimoyronbHas (IexkapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. [Ipoekuusi BekTopa Ha OCh.
Koopaunatsl Bektopa. @opmysna pacCTOSHHS MEXAy AByMs Toukamu. lIpocreiimue 3agaun B
KOOpJMHATAX. YTOJI MEXAy JIByMs BekTopamMu. CKallipHOE NMpPOMU3BEIECHHE BEKTOpOB. PelieHue
3a/1a4 Ha HAXO0KJICHNUE KOOPJINHAT BEKTOPOB.

1,2

IIpakTnyeckas padora Ne 31 -32:
JekapToBa cucrema KOOpAMHAT B MpocTpaHcTBe. PaccrosHne mexnay Ttoukamu. JleicTBus C
BEKTOPAMH, 33JJaHHBIMU KoopAnHaTaMu. CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB.

2,3

CamocrosiTesibHasA padoTa:

Pemmth 3amaun Ha HaXOXACHUE CBSI3U MEXIY KOOPAMHATAMU BEKTOpa M KOOPAMHATAMHU TOYEK.
PeHII/ITI) 3aa4Y1 Ha HAXO0XIACHUC CKaJ'IHpHOFO HpOH?:BCI[GHHSI BGKTOpOB 158 yrna Memny BeKTOpaMI/I;
KOOpJMHAT BEKTOPOB.

Tema 5.3.
JIBuKeHUA

Conep:xaHue y4eOHOro MaTepuaJia:

['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MapaJUIeIbHBIN epeHoc. ['eomerpuueckue
peoOpa30BaHus MPOCTPAHCTBA: CUMMETPHS OTHOCUTEIBHO II0cKocTH. [TapannensHoe
npoekTrpoBanue. [1omans oproronaabHoOM npoekuuu. M300paxkeHne npocTpaHCTBEHHBIX GUTYP.
Pemenue 3aau Ha reoMeTprudeckre npeoOpa3oBaHus MIIOCKOCTH. Pemenue 3agad Ha
napajuleJIbHOE MPOEKTHpOBaHKe. Mcnonp30BaHne KOOPAUHAT U BEKTOPOB MPU PELIEHUHN
MaTeMaTUYECKUX M MPHUKIAIHBIX 3a]ad.

CamocrosiTesibHas padora:
[ToaroroButk coobmenne «OpToroHaNbHbIE TPOEKIIUY B TEXHUKEY. PemnTh 3ajaun Ha ABMKEHUE
B [IPOCTPAHCTBE.

2,3

Tema 5.4.

Conep:kanue y4eOHOT0 MaTepuaJia:
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VYpauenue chepsl, | YpaBHeHHS cepbl, TUIOCKOCTH M TIpsAMOM. PereHne 3a1ad Ha COCTAaBJICHHE YPAaBHEHHH IMPSMON. 2 1,2
npsiMOi u | Pemenne 3aau Ha cocTaBiIeHne YpaBHEHUH MJIOCKOCTH U cephl.
IUIOCKOCTH. IIpakTHueckas padora Ne 33 — 34: 2
VYpaBHEHHE OKpPYKHOCTH, c(epbl, NMIOCKOCTH. BekTopHOE ypaBHEHHE MNPSIMOM M IUIOCKOCTH. 2,3
Vcnosp30BaHnE BEKTOPOB IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.
CamocrosiTejibHas padoTa: 2
CocTaBuTh ypaBHEHUS c(hepbl, MIOCKOCTH U MPSIMOM.
Pa3znen 6. OCHOBBI TPUTOHOMETPHH. 31 1,2
Tema 6.1. | Conepxxanue y4eOHOro MaTrepuaJa: 3
OcHoBHbIE Panuannas mepa yria. BpamarensHoe aBmxenne. CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YHUCIIA. 2
TIOHATHUSA IIpakTnyeckas padora Ne 35: 1 2,3
PaguaHHbIl METO/1 U3MEPEHUS YIITIOB BPAILlEHUsI U CBS3b C IPalyCHON MEpOil.
CamocrosiTesibHasA padora: 2
3anogHUTh TaOJIUIbl 3HAYEHUH CHHYCA, KOCHHYCA, TAHI€HCA M KOTaHreHca. 3aloIHUTh TaOIULIbI
dbopMys NpUBEIECHUS.
Tema 6.2. | Conepxxanue y4eOHOro MaTepuaJa: 7 1,2
OcHoBHbIE ®opmyiiel puBeaeHust. Popmyiisl cnoxeHus. Popmyisl yaBoeHus. @opMyiibl IOJOBUHHOTO YTIIa. 3
TpuroHomerpudec | Ipakruyeckas padora Ne 36 -39: 4 2,3
KHE TOXK/ECTBa OcHOBHBIE TpUTOHOMETpUYeckue ToxaecTBa. Dopmynsl npuBeaeHus. DopMynbl ClIOXKEHUS.
DopMyIIBl yIBOCHMUS.
CamocrosiTenbHas padora: 3
3anonHUTh TabauIy GopMysl HaXOXJIEHUS CHUHYCa, KOCHHYyCa W TAaHI€HCa CyMMbl M Pa3HOCTH
apryMeHToB. PemuTs 3a/1aun Ha npuMeHeHne (GopMyJl YABOEHHsI, TOJJOBUHHOTO yIJIa M CIOXKEHHUS.
Tema 6.3. | Conepxanue y4eOHOIro MaTepuaJa: 7
IIpeobpasoBanmst [IpeobpazoBanre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BE/IEHUE U IPOU3BEACHHUS B 3 12
MPOCTEHIINX cymMMmy. BelpaxkeHue TpUroHoMeTpruueckux (QyHKIMHA Yepe3 TAHT'€HC OJIOBUHHOIO apryMeHTa.
TPUTOHOMETPHHICC | [IpakTHueckas padora Ne 40 —43: 4
KHX BBIPAKCHHH. [IpeoOpa3oBanue CyMMBbl TPUTOHOMETPUYECKHUX (QYHKIMHA B MPOHM3BEACHUE, NpeoOpa3oBaHHE 2,3
NIPOM3BEACHUS] TPUTOHOMETPUYECKUX (DYHKIHIA B CyMMY.
CamocrosiTelbHast paGoTa: 4
BriBectu (hopmynbl mpeoOpa3oBaHHUs CYMMbI TPUTOHOMETPHUYECKUX (DYHKUMN B IpPOU3BENIECHUE.
BriBectu ¢opmynbl mpeobpa3zoBaHus MPOU3BENEHHUS TPUTOHOMETPUYECKHX (DYHKIMI B cymMmy.
Pemnte 3amaun Ha npeoOpa3zoBaHUE NMPOU3BENEHHS TPUTOHOMETPUUYECKMX (YHKUUH B CyMMy U
o0OpaTHo.
Tema 6.4. | Conep:kaHue y4eOHOT0 MaTepuaJia: 7 12
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OO6patHbie ApKCUHYC, apKKOCHHYC, apKTaHT'€HC. 3
tpuronomerpudec | [lpakruyeckas padbora Ne 44 — 47: 4
KHue QyHKIUU. OO6patHbie TpUroHOMeTpuyecKue GyHKIIMHN: apKCUHYC, apKKOCUHYC, apKTaHT€HC. 2,3
CamocrosiTesibHas padora: 4
OtpaboTaTh HABBIKU PEIICHHS YpaBHEHUH Bua SiN t=a. OTpaboTaTh HABBIKK PEIICHUS YPaBHCHUIN
BuAa COS t=a. OtpaboTaTh HaBBIKH peuieHHe ypaBHeHHs Buia g t=a. OrpaboraTh HaBBIKH
pellieHre ypaBHeHus Byjia Ctg t=a.
Tema 6.5. | Conepxxanue y4eOHOro MaTepuaJa: 7 1,2
Tpuronomerpudec | [Ipocreiilme TPUroHOMETpUYECKUE ypaBHeHHs. IIpocTeiile TPUroHOMETpUYECKUE HEPABEHCTRA. 3
KHC YPAaBHCHUA H | [[pakTuyeckas padora Ne 48 -51: 4 2,3
HEPaBCHCTBA IIpocreiinine TPUroHOMETPUUECKUE YPABHEHHS U HEPABEHCTBA.
CamocrosiTesibHasA padora: 3
Pemmth TpuronomMerpruyeckue ypaBHeHus. PemmTh TpUroHoMeTpuyecKrue HepaBeHCTBA.
Pa3znen 7. ®yHkuuu u rpadukm. 18 1,2
Tema 7.1 Coaep:xanue yueOHOro MaTepuaJia: 6
DOyHKIMU OO6nacTe omnpeneneHus] U MHOXKECTBO 3HA4YeHMM; rpauk (QyHKIMH, [OCTPOEHHE TpadHUKOB 4
(GyHKIUH, 3aJaHHBIX PA3IMYHBIMU CIOCOOAMH.
IIpakTnyeckas padora Ne 52- 53: 2 2,3
Omnpenenenne pyukuuii. [loctpoenune u ytenne rpa@uxkoB GyHKINH.
CamocrosiTenbHas padora: 3
3anoMHUTh TaOJIUIly CBOMCTB 3JeMeHTapHBIX QyHKIMH. [locTpouTh rpaduku 3eMeHTapHbIX
GyHKLIUH.
Tema 7.2. Conep:xxanue yueOHOIro MaTepuaJia: 8 1,2
CaolicTBa MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAaHUYEHHOCTb, NEPUOANYHOCTH. [IpomexyTku 5
byHKIIIN BO3pacTaHus W yObIBaHMs, HauOOJbllee W HaMMEHbIIEe 3HAYEeHUS, TOYKU OHKCTpeMyMa.
I'paduueckass wunTepnperanus. I[Ipumepsl (YHKIMOHATBHBIX 3aBHUCHMOCTEH B  peaJIbHBIX
npoueccax M sBlIeHUsAX. Apudmernyeckue onepauuu Hajg (QyHkuuamu. CrnoxHas (QyHKIUS
(xomno3unus). [ToHsiTHE 0 HENPEPHIBHOCTH (DYHKIIMH.
IpakTnyeckas padora Ne 54 — 56: 3 2,3
HccnenoBanue ¢pynkuuu. [IpeobpazoBanus rpaduka GyHKINH.
CamocrosiTesibHasA padora: 4

Pemnth 3aaum Ha HaxXoXKJIE€HHE MPOMEXKYTKOB BO3pacTaHus M yObIBaHus (QyHKIMH. Pemuth
3aJaud  Ha apudMeTHuUecKue omnepauud ¢ (QYHKUMAMHU. PemuTh 3agaydl ¢ NPUKIAIHBIM
COJIEpKAHUEM.
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Tema 7.3. Coaep:xaHue yueOHOTro MaTepHaJia: 4 1,2
OOpatHble Ob6nactp onpenenenus 1 001acTh 3HaueHU 0OpatHoi QyHKIMH. ['paduk oOpaTHON QyHKITUH. 2
NIV IIpakTnyeckas padora Ne 57 — 58: 2 2,3
OO6patHbie QYHKIIMU U UX TPAPUKH.
CamocrosiTeibHast padoTa: 2
[Toctpouts rpaduku oOpaTHbIX GyHKIMHA. COCTaBUTH OOpaTHBIE (PYHKIUH K DJIEMEHTApHBIM
GyHKIISM.
Pa3nen 8. MHOTOorpaHHMKH M KpyrJible TeJia. 26
Tema 8.1 Coaep:xanue yueOHOTro MaTepHaJia: 10
MHororpaHHuKu Bepmunsl, pedpa, rpanu MHOTOrpaHHuKa. PazBepTka. MHOTOrpaHHble yribl. Beimykiibie 6 1.2
MHororpaHHuku. Teopema Ditnepa. [Ipusma. [Ipsimast u HakiioHHast npu3Ma. [IpaBunbpHas npusma.
[Mapannenenunen. Ky6. [Tupamuna. [IpaBunbpHas nupamuga. Y cedeHHas nupamua. Terpasap.
Cummerpuu B KyOe, B apajijiesienumese, B npuzMe u nupamujae. CeueHus Kyoa, Ipu3Mbl U
nupamuibl. [IpencraBieHue o mpaBUIbHBIX MHOTOTPaHHUKAX (TeTpadape, Kyde, OKTasipe,
JIOJIEKAdAPE U UKOCAIPE).
IIpakTnueckas padora Ne 59 — 62: 4 2,3
[Tpusma. [lapannenenunen, ky6. Ilupamuga. CeueHuss MHOTOTPaHHUKOB.
CamocrosiTenbHas padora: 5
Cxnents MHOrorpaHHuk. Iloctpouts pasBepTky mpusmbl. Chenats MoOJENM Napajulesenunena u
kyOa. I[Toctpouts ceuenus ky6a, IpuU3Mbl U MHpamMHJIbl. PemnTh 3a1a4u Ha MOCTPOEHUE CEUEHUH
MHOTOIPAHHUKOB U ONPEJICICHUE TUIOMAAECH CEUCHHUI. .
Tema 8.2 Coaep:xaHnue yueOHOTro MaTepHaJia: 10 1,2
Tena unuuap u koHyc. YcedeHHbIH KoHyc. OCHOBaHME, BBICOTa, OOKOBast MOBEPXHOCTb, 00pa3yrolas, 6
MOBEPXHOCTHU pa3BepTka. OceBble C€UeHUsI U CeUEHHUs, TapasuieabHble ocHoBaHuto. [llap u cdepa, ux ceueHus.
BpaLICHUs KacarenbpHas miockocTs K cdepe.
IMpakTuyeckas padora Ne 63 — 66: 4 2,3
[Mmmuaap. Konyc. Ceuenus konyca u nmmsapa. Llap u chepa.
CamocrosiTeibHas padora: 5
[Toctpouts pa3BepTky muauHapa. [Toctpouts paszBepTky kKoHyca. [locTpouTh ceueHHs HMIMHIpPA
n kouyca. [loctpouts ceuenus mapa u cQepsol.
Tema 8.3 Copepxxanue y4eOHOro MaTepuaJa: 6
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N3mepenust B | O0bem u ero mamepenue. Marterpansuas popmyna oobema. @opmyssl o0bema Kyda, 4 1,2
reOMETPUH IPSAMOYTOJIBHOTO Mapajuiesenumnea, Ipu3Mbl, TUIHHIpa. DopMynsl 00beMa THpaMHIbI U KOHYCA.
@DopmyIibl IUIOIIAN TOBEPXHOCTEN LIMIMHAPa U KoHyca. DopMyiibl 00beMa 11apa U III0Iaau
cdepsl. [Togobue Ten. OTHOMIECHHS MIOMIAACH MOBEPXHOCTEH 1 00bEMOB TOJOOHBIX TEJI.
IIpakTuyeckasi pa6ora Ne 67 — 68: 2 2,3
[Tnomanpr MOBEPXHOCTH U 00bEeM KyOa, IPSAMOYTOJIBHOTO Mapajuienenunena u npusMel. Ilnomanu
IOBEPXHOCTU M 00bEM LWIMHJPA, KOHYyca U nupaMusl. [logobue Tei.
CamocTosiTeibHasi padoTa: 3
PemnTe 3agaun Ha ompeneneHue oobeMa UIMHIPA, NUPAMUAbl U KOHyca. Pemmrth 3amaun Ha
ompenenenue rmiomanu chepsl U odbema mapa. Pemmth 3amaum Ha oOmpeneieHue TUIONanei
HOBEPXHOCTH OOBEMHBIX TEJL..
Paszaen 9. Hauana mareMaru4yeckoro aHajmsa. 24
Tema 9.1 Copep:xanue yueOHOro MaTepuasia: 6
IocnenosarensHoc | CiocoObl  3alaHUs W CBOMCTBA YHMCIOBBIX TocienoBarenbHocTed. [loHATHEe o0 mpenene 4
TH. 10CJIEI0BATENBHOCTH. CymecTtBoBaHue npenena MOHOTOHHOM OTpaHUYEHHOU 1.2
nocienoarenbHocT.  CyMmMMHpoOBaHHE — IocienoBaTelabHOCTe. beckoHeuHo — yObIBaroIias
reoMeTpHUYECcKasi IPOrpeccus U ee CyMma.
IIpakTnuyeckas padora Ne 69 — 70: 2 2,3
YucnoBas mocnea0BaTeNbHOCTh, CIOCOOBI €€ 3a/1aHusl, BHIYMCICHHUS WIEHOB MOCIEA0BaTEIbHOCTH.
ITpenen nocnenoBaresbHOCTU. beckoHeuHO yObIBaroIasi reoMeTpudecKas Iporpeccusl.
CamocrosiTesibHas padoTa: 3
Pemienue 3a1au Ha BBIUMCIIEHUE CYyMMBbI OECKOHEUHOM reomeTpuueckoi mporpeccu. OTpaboTarhb
HABBIKH BBIUYMCIICHUS MPEJIEIIOB YHMCIOBBIX MOCIIEIOBATEIHHOCTEH M (DYHKITHIA.
Tema 9.2. Coaepxanue yueOHOro MaTepuaJa: 10
[Ipoun3sBoHasl. [TonsiTie o MpOM3BOJHOW (YHKIMH, €€ TeoMeTpUYecKUid M (U3MUecKUil CMbICI. YpaBHEHUE 5
KacaTenbHOU K rpaduky ¢yHkiuu. [Ipom3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEACHUS, YaCTHBIE. 1,2
[Ipon3BoiHbIE OCHOBHBIX AJIeMEHTapHbIX (pyHKUUN. [IpuMeHeHne npou3BoIHON K HCCIIeI0BaHUIO
¢byHkuuit 1 nocrpoenuto rpaduxos. [IponsBoaHble 00paTHON QPYHKIIUN U KOMITO3UIIUH (DYHKIIHH.
IIpakTnuyeckas padora Ne 71 — 75: 5 2,3

MexaHn4eCKHil 1 TEOMETPUYECKUI CMBICT TPOU3BOAHON. Bhruncienne npous3BoaHbIX. DOpMyIIbl
muddepenumpoBanus. [lpaBuna  nuddepenuupoBanus.  HuddepenurpoBanue  QyHKIUH
y=f(kx+m). [TpousBoaHas.
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CamocrosiTesqibHasi padora:

Pemmte 3amaun ¢ OPUKIAAHBIM COJACP)KAaHUEM. 3alloJHUTh TaONHIly MPOU3BOIHBIX (DYHKITHHL.
OTtpaboTaTh HABBHIKM HAXOXKICHUS MPOU3BOAHBIX QyHKIMA. OTpaboTaTh HABBIKH pELICHUs 3a7a4
Ha HaXO0XKJICHUE MPON3BOIHBIX (DYHKITUH.

Tema 9.3
IIpumenenue
MIPOU3BOIHOMN K
HCCIICAO0BAHUIO
byHKIMI u
MOCTPOEHUIO
rpaduKoB

Conep:kanue y4yeOHOro MaTepuaJa:

IIpumepsl HCIIONIB30BaHMs TPOU3BOIHOM JUIsl HAXOXKIACHHS HAUITYYILErO PEIICHUs B
MPUKIIAJHBIX 331a4ax. Bropas npon3BoiHas, ee reOMeTpUIeCKUi U PU3HUECKUI CMBICI.
HaxoxxJeHre cKkopocTH Julsl ITpolecca, 3alaHHoro (hopMyJsioi ¥ rpaukoMm.

1,2

IIpakTnyeckas padora Ne 76 — 80:

VYpaBHeHue KacaTelnbHOW B oOmeMm Buae. Tabnuia NPOM3BOJHBIX DIEMEHTAPHBIX (QYHKIHH.
[TpaBuna u popmynsr quddepennnpoBanus. VcenenoBanue GyHKIUNA ¢ TOMOIIBIO POU3BOIHOM.
Haxosx/eHre Han0oJblIero, HAMMEHbBIIETO 3HAYCHHSI H DKCTPEMAIbHBIX 3HAYCHHN (PYHKIUH.

2,3

CamocrosiTesibHas padoTa:

CocTaBuTh ypaBHeHUE KacaTtenbHOW K rpaduky ¢yHkuuu. OTpaboTaTh HABBIKM HCCIEIOBAHUS
(GyHKIMH Ha MOHOTOHHOCTH;, HAaXOXACHUS SKCTpeMyMoB ¢GyHKmiA. COCTaBUTH (YHKIUU U
ocTpouTh UX rpaduku. OTpaboTaTh HaBBIKM OTHICKAHUS HAMMEHBIITMX U HAaUOOJBIINX 3HAYCHHM
BenuunH. OTpaboTaTh HAaBBIKM HAXOXKJIEHUS BTOPOM MPOU3BOJHOW M MPUMEHUTh HUX K
WCCIIETOBAHHIO (DYHKITHIA.

Pa3nes 10. UnTerpaJ u ero npuMeHeHue.

15

Tema 10.1
[TepBooOpazHas u
UHTETpal.

ConepxaHue y4eGHOro MaTepuaJia:

15

IlepBooOpaznas. Heonpenenenusiii uHTerpan. IlpumeHeHue OIpeneNeHHOrO HUHTErpana Jyis
HAXO0XJACHUS IUIOIAau KpuBoJMHEHHOW Tpaneuuu. @opmyna Herotona—IJleitOnuna. [Ipumepsr
IIPUMEHEHMsI MHTerpaia B (PU3HMKe U T€OMETPUH.

1,2

IpakTunyeckas padora Ne 81 — 87:
ITepBooGpasnas. Heonpenenennsiit uaterpan. Heonpenenenusiii uaterpan ¢ynkimu F (kX + m)

Teopema Hrrorona—JleitOnuna. Onpenenennsiii uaTerpasi. CBOWCTBA ONPECICHHOTO0 HHTETrpaa.
[IpuMeHnenune uHTErpana K BbIYMCIECHHIO TUiomanei. [IpuMeHeHne uHTerpaiga K BBIYHCICHHUIO
¢busnueckux BenuynH. [IpuMeHeHne nHTerpana K BoIYMCIEHUI0 00bEMOB TeJl.

2,3

CamocrosiTesibHas padora:

CocTaBuTh ypaBHeHUE KacaTreabHOW K rpaduky QyHkuuu. OTpaboTaTh HaBBIKU HMCCIEIOBAHUS
(GyHKIIMH Ha MOHOTOHHOCTH, HAXOXJCHUS JKCTpeMyMoB GyHKIUH. CoOCTaBUTh (PYHKIMH U
MOCTPOUTH UX rpaguku. OTpaboTaTh HABBIKM OTHICKAHUS HAMMEHBIINX M HAMOONBIINX 3HAYCHUN
BeimunH. OTpa®oTaTh HABBIKM HAXOXKICHHUS BTOPOH MPOM3BONHOM M NPUMEHHTh HX K
HCCaeA0BaHUIO (DYHKITHI.
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Paznea 11. DiaeMeHTHI TEOPUM BEPOSITHOCTEN M MATEMATHYECKOH CTATHCTHKH.

12

Tema 11.1
DJIEMEHTHI TEOpUHU
BEPOATHOCTEMN

Coaep:xaHue yueOHOI0o MaTepuaJia:

(o]

CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHHE U YMHOXKEHUE BeposTHocTel. [Tonstue o
HE3aBUCHUMOCTH cOOBITHH. /ICKpeTHas ciTydaiiHasi BETUYMHA, 3aKOH €€ paclpeieeHusl.
UucnoBble XapaKTepUCTUKU TUCKPETHOM CydailHOU BeanuuHbl. [IoHsITHE O 3aKOHE
OOJIBIINX YHCE.

1,2

IIpakTunyeckas padora Ne 88 — 89:
Kiaccuueckoe omnpezneneHue BEPOSTHOCTH, CBOWCTBA BEPOATHOCTEH, TeopemMa O CyMMe
BEpOSATHOCTEN. Brruncnenue BepositHocTel. [Ipukitagable 3agadn.

2,3

CamocrosiTesibHas padoTa:
CocTaBuTh 3a/Jla4ydl HA OTNpEJCIICHUE BEPOSATHOCTU COObITHS. COCTAaBUTh M PENIMTH 33J[a4H
CJIO)KEHHE U YMHO)KEHHE BEPOATHOCTEH. PermuTh 3a1aun ¢ MpUKIaIHBIM COIEPKAHUEM.

Tema 11.2
DIeMEHTHI
MaTeMaTHIeCKOHN
CTaTUCTHUKH

Coaep:xaHue y4eOHOIro MaTepuaJa:

(op]

[IpencraBienue qaHHBIX (TAOJIULIBI, TUArpaMMBbl, TpadUKH), TeHEpallbHas COBOKYITHOCTb, BEIOOPKA,
cpenHee apudmernueckoe, Meauana. [loHaTre 0 3aayax MaTeMaTHYECKON CTaTUCTHKH. PemeHue
MPAKTUYECKUX 3a/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

1,2

IpakTuyeckas padora Ne 90 — 91:
[TpencraBneHne YnMCIOBBIX NaHHBIX. [IpuKIaIHbIe 3a1a4H.

2,3

CamocrosiTesibHas padoTa:
OTtpaboTaTh HaBBIKM MPEACTABICHUS JAaHHBIX A PEIIeHHs] CTAaTUCTHMYECKUX 3aaad. Pemuth
3a1a4YU1 Ha OHpeI[CJ'ICHI/IC CTAaTUCTHYCCKHUX BCIINYUH. PCIHI/ITI) 3a1a4U C HpI/IKJ'Ia)IHBIM CO)ICp)KaHI/IeM.

Pa3nes 12. YpaBHeHHs 1 HEPaBEHCTBA

20

Tema 12.1
YpaBHeHU U
CUCTEMBbI
YpaBHEHUM.

ConepxaHue y4eGHOro MaTepuaJia:

\‘

1,2

PaL[I/IOHaJ'IBHLIC, HppalluOHAJIBHBIC, II0KA3aTCIIbHBIC W TPUTOHOMCTPUYCCKUC YPABHCHUA U
cucTeMbl. PaBHOCHIIBHOCTH ypaBHeHI/Iﬁ n ux cucreM. OCHOBHBIE OpHUEMBI HUX PCIICHUA
(paSJ'IO)KeHI/IC Ha MHOXXHTCIIU, BBCACHNC HOBBIX HCU3BCCTHBIX, ITIOACTAHOBKA, rpa(bnqecm/lﬁ MCTO,[[).

IpakTuyeckas padora Ne 92 — 94:
KopHuu ypaBHenuii. PaBHocHIbHOCTH ypaBHeHUH. [IpeoOpazoBaHme ypaBHEHHH.

2,3

CamocrosiTesibHas padora:

OtpaboTaTh HABBIKM pEHICHHS] PALMOHAIBHBIX M HppalOHaNIbHBIX ypaBHeHUU. OtpaboTaTh
HABBIKM pEIIEHUS MOKa3aTelbHBIX M TPUTOHOMETPUYECKHX YypaBHeHUU. OTpaboTaTh HAaBBIKU
peuieHusl PAalMOHABHBIX, WPPALMOHAIBHBIX, IOKA3aTEIbHBIX M TPUTOHOMETPUYECKHUX CHUCTEM
YPaBHEHHUH.

Tema 12.2

Conep:kanue y4yeOHOro MaTepuaJa:
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Hepagencrsa. PammonansHble, HppalMOHAIbHBIE, IIOKA3aTEJIbHbIE W TPUTOHOMETPUYECKHE HEpPaBEHCTBA. 4 1,2
OCHOBHBIE IPUEMBI UX PEIICHUS.
IIpakTuyeckasi padora Ne 95 — 96: 2 2,3
OcCHOBHBIE PUEMBI PEIICHHS] HEPABEHCTB. PelieHne cucTeM HEpaBeHCTB.
CamocrosiTe/ibHas padoTa: 3
Pemnte 3a1aun Ha NpUMEHEHNE OCHOBHBIX MPUEMOB PEIICHUS PALIMOHAIBHBIX U UPPALMOHATIBHBIX
HEpaBeHCTB. PemnTh 3a7ayM Ha MNPUMEHEHHE OCHOBHBIX MPUEMOB PEHICHUS MOKa3aTeJbHBIX U
TPUTOHOMETPHUYECKUX HepaBeHCTB. OTpaboTaTh HABBIKH PEIICHUSI CUCTEM HEPABEHCTB.
Tema 12.3 Conep:xanue yueOHOro MaTepuasa: 7
Hcnons3oBanue MeTton UHTEPBAJIOB. I/I306pa>KeHHe Ha KooanHaTHoﬁ IUIOCKOCTH MHO>KECTBA PEIICHUAMN ypaBHeHI/Iﬁ 3 1,2
CBOWCTB H 1 HEPABEHCTB C JABYMs IEPEMEHHBIMU U UX CUCTEM.
rpapuxoB IIpakTuyeckasi padora Ne 97 — 100: 4
yHKUMHA 1P Hcnonb3oBaHne CBOWCTB (YHKIWK JUIsi pelieHusl ypaBHeHWH. lcmonp3oBanume  rpadukoB 2,3
peIICHNA GbyHKIUH s penieHus: ypaBHeHui. Mcrions3oBanue CBOMCTB (PYHKIMIA ISl pelIeHHs] HEPaBEHCTB.
yPaBHEHHU 1 Hcnonb3oBanue rpadukoB GYHKIUN I PeIICHUS HCPABESHCTB.
HEPABCHCTB. CamocrosiTesibHasg padora: 3
OTtpaboTaTh HaBBIKM pPEIIEHUS YpPaBHEHUH W HEPABEHCTB C ITOMOUIbIO CBOMCTB U TIpa(HUKOB
GbyHKIIH.
JK3aMeH
Bcero yacoB ayIMTOpHON Harpy3ku 234
Yacel caMoCcTOATEIbHON padoThI 117
Hrtoro 351

Jist XapaKTepUCTUKU YPOBHS OCBOCHHS YU€OHOTO MaTepuaia UCIOIb3YyIOTCS CIEAYIOIe 0003HaYeHUS:
1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEITETBHOCTH 10 00pa3ily, MHCTPYKIUH WIH O] PyKOBOJICTBOM)
3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIIFHOE BBITTOJIHEHHE JCSITEIBHOCTH, pEIIeHUE TPOOJIEMHBIX 33/1a4)
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3. YCJIOBHS PEAJIM3AIIMY YYEFHOM JJUCITUIIIMHBI
3.1. TpeGoBanuss K MHHMMAJIBHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecrne4eHn 10
Oo0OopyaoBanmne y4eOHOro KaduHera:
® [I0CaJI0YHBIE MECTA MO KOJIMYECTBY CTYJ/ICHTOB;
e paboyee MECTO MPEno/IaBaTes;
® MOJEINU TeJ BPAILLCHUS;
® MO/JICJTM MHOTOTPAHHUKOB;
® KOMIUIEKT 3aJaHUM JIJIsl CAMOCTOSITENIbHBIX M KOHTPOJIbHBIX PadoT;
® KOMIUIEKT TECTOBBIX 33/IaHUI IO MPEIMETY;

® KOMILICKTHI 3a4E€THBIX pa60T I10 TCMaM.

TexHuuyeckue cpeacTBa 00yUeHUs:
® KOMIBIOTEP C JIUIEH3WOHHBIM;
3.2. UudopmanunonHoe odecnevyenne o0yueHust

OCHOBHBIC HCTOYHUKH:

1. Amumos . A. u np. MartemaTuka: anrebpa U Havajla MaTEMaTUIECKOTO
aHanu3a, reomeTpus. Anrebpa U Havajga MaTeMaTHYEeCKOro aHanu3a (0a30BbIN U
yrayOoneHHbii ypoBHu).10—11 knacesl. — M., 2014.

2. Atanacsa JI. C., byryzoB B. @., Kagomnies C. b. u ap. MaremaTuka:
anredpa ¥ Havajla MaTeMaTHYecKoro aHanusa. ['eomerpus. I'eomerpus (6a30BbIil U
yrayonennsiit yposuu). 10—11 kimacesl. — M., 2014.

3. bammakos M. 1. Marematuka: CI10. — M., KHOPYC,2016.

JlonoJIHUTeIbHAS JIUTEpaTypa:

1. ®denepanbHbiii 3akoH oT 29.12.2012 Ne 273-0d3 «OO0 o00pa3zoBaHuH B
Poccuiickon @enepauum».

2. Ilpuka3 MunuctepctBa obpazoBanus u Hayku PO ot 17.05.2012 Ne 413
«O0  yTBepxkAeHHM (DemepasbHOTO0 TOCYAapCTBEHHOTO  00pa30BaTEbHOTO
CTaHJapTa CpeaHero (IOJIHOT0) O0IIero 00pa3oBaHUsM.

3. Ilpuka3z MunucrtepctBa oOpazoBaHusi U Hayku PO ot 29.12.2014 Neo
1645 «O BHecenun usmenenuid B Ilpuka3 MuHucrtepcTBa 00pa3oBaHusa U HAYKH
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Poccuiickoii @eneparuu ot 17.05.2012 Ne 413 «*“O0 yTBepkaeHnH PenepaabHOro
roCyapCTBEHHOTO 00pa30BaTEIBHOTO CTAHIapTa CPETHETO

(ToJtHOT0) 00IIIETO 00Pa30BAHUS .

4. Ilucebmo JlemaprameHTa TOCYJapCTBEHHOM TOJUTUKH B  cdepe
noJroToBKU pabounx kaapos u 10 MunuctepctBa oOpa3zoBanus u Hayku PO ot
17.03.2015 Ne 06-259 «PexomeHAanuu 1O OpraHU3alUU IOJTYYEHUS CPEIHErO
obmero o0pa3oBaHusi B TIpeleiax OCBOEHHUS OOpa3oBAaTENbHBIX MPOrpPaMM
cpemHero MpodecCHOHAFHOTO o0pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHUsI C y4dyeToM TpeOoBaHHM  (eaepalibHbIX  TOCYAapCTBEHHBIX
oOpa3oBaTeNbHBIX CTAHJIAPTOB M MOJIydaeMmMou mpodeccur Wi CIEeNHaTbHOCTH
cpenHero npoheCcCuoOHaAIBHOTO 00Pa30BaHUS.

5. bammakoB M. WM. MaremaTuka: KH. Uil TpEenojaBaTelisi: METO/I.
rmocobue. — M., 2013.

6. bammaxop M. U., Ipiranos III. M. Meroguueckoe mocobOue mis
noarotoBku kK EI'9. — M., 2011.

HuTepHer - pecypcbl:

www. fcior. edu. ru (MuadpopManuoHHbIE, TPEHUPOBOYHBIE U KOHTPOJIBHHBIC
MaTepHuabl).

www.  school-collection. edu. ru (EmuHas  KOJNJICKIMH  IM(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).

21



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JTUCHUATIIMHBI

KonTpoar u omenka

PE3yJbTATOB

OCBOCHHUS  Y4eOHOH  JUCHUIUIMHBI

OCYHICCTBJCTCA IMPCIIOAABATCIICM B IIPOHOCCCE TIMPOBCACHUA IIPAKTHICCKHUX

3aHATUM U TCCTUPOBAHHA, a TAKIKC BBIIIOJIHCHUA NMHANBHUAYAJIbHBIX Ba,ZIaHI/If/'I.

PesyabTaTsl 00yyeHus
(oCcBOEHHbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

®opMBbI H OLIEHKA Pe3yJIbTATOB 00y4eHHs

YMmenus:

BBIIIOJIHATH apI/I(bMeTI/I‘ICCKI/Ie ,Z[CI\/'ICTBI/IH Hajg
quciaMu, COo4Yc€TasA YCTHBIC W INHMCbMCHHBLIC

YCTHBIﬁ OIIPpOC, BBLIITOJIHCHHUC O6y‘IaIOIJ_[I/IMI/IC$I
HHIWBHUAYAJIbHBIX 3az[aH1/1171, IIMCBMCHHBIC

MIPUEMBIL; HAXOJIUTh NPUOJIMIKCHHBIC | TPOBEPOYHBIC PAOOTHI

3HAUEHUS  BEJIMYUH H  TOTPEIIHOCTH

BBIYHCIICHUM (abcomoTHas u

OTHOCHUTECIIbHAS); CPAaBHHUBATh  YHCIIOBBIC

BBIPKCHUS;

HAXOJWTh 3HAYCHWS  KOPHS, CTCICHH, | YCTHBIA OMPOC, BBITIOJHEHUE OOYYArOIIUMUCS
Jgorapudma, TPUTOHOMETPHYECKUX | MHAWBUAYAILHBIX  3aJlaHUi,  IHCbMEHHbBIC
BBIDOXXCHUI HAa OCHOBE ONPEICICHHS, | IPOBEPOYHBIC pAOOTHI

UCTIONB3YS npu HE00XOIMMOCTH

MHCTPYMEHTAJIbHBIE CPEJICTBA; M0JIb30BATHCS
npUOIMKEHHON OIEHKOM MPHU MPAKTUYECKUX
pacuerax;

BBIMOJHATh MPEOOpa30BaHUsI  BbIPAXKECHHUI,
npuMeHsisi  GOpMynbl,  CBS3aHHbIE  CO
CBOMCTBaMH CTEIICHEH, aorapudmos,
TPUTOHOMETPUUYECKUX (YHKIUH;

YCTHBI ONPOC, BBHINOJHEHHE OOydYaroIUMUCS
WHIVBUAYAJIBHBIX  3aJlaHui,  IHCbMEHHbIE
IIPOBEPOYHBIE PabOTHI

OTIpEENATh OCHOBHBIE CBOMCTBA YHMCIIOBBIX
(byHKLUH, HIUTIOCTPUPOBATh UX Ha TpaduKax;
CTpPOUTh TIpaUKH U3YYEHHBIX (QYHKIIHH,
WITIOCTPUPOBaTh 1O TrpaduKy CBOMCTBa
AIIEMEHTApHBIX (PYHKLINH;

UCIIOJIb30BaTh  TOHATHE

ONMMCAHHUA WM  aHaJIW3a
BEJIMYUH;

byHKIIMU IS
3aBUCHUMOCTEN

YCTHBI ONPOC, BBHINOJHEHHE OO0Yy4arOIUMUCS
WHIVBUAYAJIBHBIX  3aJlaHui,  IHCbMEHHbIE
IIPOBEPOYHBIE PaOOTHI

BBIYUCIIATH B HpOCTeI\/'IHH/IX clIydasx Ijiomaian

YCTHBIM OTPOC, BBIMOJHEHUE OOYJAFOIIUMUCS

u 00BEMBI C UCTOJIb30BAHUEM | MHAUBUAYAJIbHBIX  3aJaHUN,  NHChMEHHBIC
OIPENIENIEHHOr0 NHTETpaa; MIPOBEPOYHBIE PabOTHI

HaXOJUTh  IMPOM3BOAHBIE  DJIEMEHTAPHBIX | YCTHBIA OMPOC, BHINOJHEHHE OOYyYarOIIUMUCS
byHKUINH; WH/IWBUIYAIbHBIX  3aJlaHUM,  THCbMEHHbIE

UCIIOJIb30BaTh MPOM3BOAHYIO JJISi M3yUeHUs
CBOWCTB (PYHKLUI U MOCTPOEHHSI IPpahuKOB;

IPUMEHSTh MPOU3BOJHYIO IJI MPOBEIEHUS
OpUOJIMKEHHBIX ~ BBIYUCIEHHWM,  pemaTh
3aJjaud  NPHUKJIAJHOTO  XapakTepa  Ha
HaXOXKJIeHHE HauOOJIbIIEr0 M HAUMEHbIIETOo

MIPOBEPOYHBIE PAOOTHI
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3HAYCHUS,

pemarh  pauMdOHAJIbHBIE, ITOKA3aTEJIbHBIC,
jgorapumuueckre,  TPUTOHOMETPUUECKHE
YpaBHEHUS, CBOJSIIMECd K JIMHEMHBIM U
KBaJPaTHbIM, a TaKXe  AaHAJOTMYHbIE
HEPABEHCTBA U CUCTEMBI;

UCIIOJIb30BaTh rpaUuecKuii METO] pelieHus
YpaBHEHUI U HEPABEHCTB;

n300paxaTb Ha KOOPIMHATHOW IUIOCKOCTHU
pELIECHHs] YPAaBHEHHU, HEPABEHCTB U CUCTEM
C ABYMSI HEU3BECTHBIMU;

COCTaBJIATh W  pElIaTh  ypaBHEHHUS U
HEPaBEHCTBA, CBA3BIBAIOLIME HEU3BECTHbBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIE
MPUKJIAJIHBIX) 33/1a4ax;

YCTHBIA OMNpPOC, BBIOJHEHHE OOYYaIOUTMMHCS
WHIUBUIYIbHBIX  33/IaHUH,  [TUCHMEHHBIC
IPOBEPOUYHBIEC PAOOTHI

pematb  mpocTedmme — KOMOMHATOpHbIE
3aJaud  METoJoM Tmepebopa, a Takke ¢
MCTIOJIb30BAaHUEM U3BECTHBIX (POPMYIL;
BBIYUCIIATH B MPOCTEMIIMX  CIydasx
BEPOATHOCTH COOBITHII Ha OCHOBE IIOJICUETA
YHCJIa UCXO/IOB;

YCTHBI OIPOC, BBHIIOJHEHHE OOYy4arOIUMUCS
UH/JWBUIYAIBHBIX  33JaHuli,  IUCbMEHHBIE
IIPOBEPOYHBIE PaOOTHI

pacrno3HaBaTh Ha YEpPTEkKAX U  MOJACISX
MPOCTPAHCTBEHHbIE  (OPMBI;  COOTHOCUTH
TpeXMEpHbIE OOBEKTHI C HMX ONMUCAHUSIMH,
U300paKCHUSIMH;

ONKMCHIBATH B3aUMHOE pacrosioxeHue
NpsAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJICHHUS 00 3TOM

PacCIIOJIOKCHUY;
AQHAJIM3UPOBAaTh B NPOCTEHIIUX  CIydasx
B3aUMHOE  pacloJIO)KeHHE OOBEKTOB B
IIPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOIPAaHHHKH H
KpyTJble Tella; BBIIOJIHATE YEPTEKHU 10
YCIIOBHSM 3a]1ay;
CTPOUTH  NIPOCTEUIINE
IIPU3MBI, TUPAMUBL;
pemaTh IJIAaHUMETPUYECKHUE W IPOCTEUIINE
CTEPEOMETPUYECKHE 3a/la4d HA HAXOXKIECHUE

cedyeHus  KyoOa,

FCOMCTpI/IquKI/IX BCIINYNH (I[J'II/IH, yFHOB,
mIomasei, o0beMOB);

HCIIOJIb30BaTh npu peleHnn
CTEPEOMETPUICCKUX 3a1a4

IIAaHUMETPHUICCKUEC q)aKTI)I 1 METOJBI,
MMPpOBOAWUTL AOKA3aTCIIBHBIC PACCYXICHUS B
X0[1€ pCUICHUA 3aaa4.

YCTHBI OIPOC, BBHIIOJHEHHE OOYy4arOIUMUCS
WH/IUBUIYAIBHBIX  3aJlaHUM,  IHCbMEHHbIE
IIPOBEPOYHBIE PaOOTHI

3HaHuA:

3HAYEHHE MaTEMaTU4YeCKOM HayKu Ui
pelIeHus 3a/1a4, BO3HUKAIOIUX B TEOPUU U
MIpaKTHKE; LIMPOTY M B TO XK€ Bpems
OTPaHUYEHHOCTh [IPUMEHEHUS
MAaTE€MaTHYeCKNX METOAOB K AaHajuuzy |

YCTHBI ONPOC, BBHIMNOJHEHHE OOydYarolUMUCs
WHIVBUAYAJIBHBIX  3aJlaHul,  IHCbMEHHbIE
MIPOBEPOYHBIE PaOOTHI
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UCCJICIOBAHUIO TMPOIIECCOB W SIBICHUH B
PHUPOJIC U OOIIECTBE;

3HAYEHHE MATEMaTUYECKOM HayKu Ui
pelIeHHs 3a/1a4, BO3HUKAKOIIUX B TEOPUU U
MIpaKkTUKE; LIMPOTY M B TO XK€ Bpems
OrpaHU4YCHHOCTD MMPUMCHCHUA
MaTeMaTUYeCKMX METOAOB K aHajauzy u
HCCIICIOBAHUIO TIPOLECCOB U SIBIICHUM B
pHUpoJie U OOIIECTBE;

YCTHBI ONPOC, BBHINOJHEHHE O0YyYarOIHUMUCS
WHIWNBUAYAIBHBIX  3a/laHul,  TUChbMCHHBIE
MIPOBEPOYHBIE PAOOTHI

3HAYEHUE MPaKTUKHU u BOIIPOCOB,
BO3HHMKAKIIUX B CaMOM MareMaThkKe s
(GOpMUPOBAHUS U PA3BUTUS MaTEMaTHICCKON
HAayKHM; UCTOPUIO PA3BUTHSA IOHATUS YUCIA,
CO3JaHus MaTeMaTHYECKOro aHanusa,
BO3HUKHOBEHMS U Pa3BUTHUS T€OMETPUN,

YCTHBIA OMNpPOC, BBIOJHEHHE OOYYaIOUMMHCS
WHIUBUIYyIbHBIX ~ 33/IaHUH,  [UCHMEHHBIC
IPOBEPOUYHBIEC PAOOTHI

YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTHMKH

YCTHBIM OMNPOC, BBIMOJHEHHUE OOYYAIOIIMMUCS

MaTEeMaTUYECKUX pacCcyKIeHUH, UX | MHIUBUIYAJIbHBIX  3aJaHHUM,  ITMCbMEHHBIE
IIPUMEHUMOCTh BO BCEX o0yacTsx | MIpoBEpOUYHbIE PabOTHI

YEJIOBEUECKOU JeATEIbHOCTH;

BEPOATHOCTHBIM  XapakTep  pa3jJUYHbIX | YCTHBIM ONPOC, BHIIOJHEHHE OOYy4arOIUMUCS

IMPpONECCOB OKPYKAKOILICTO MHUPA.

WHAUBUAYAIbHBIX  3a/IaHuH,
MIPOBEPOYHBIE PAOOTHI

IIMCbMCHHBIC
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