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1. IMACIIOPT PABOYEH ITPOI'PAMMBI YUYEFHOM JJUCITATIINHBI
O/l. 04. MatemaTuka

1.1. Oo6aactb npuMeHeHusi padoyeil MPOrpaMmbl

PabGouass mporpamma 00mIe00pa3oBaTeIbHOM IUCHUIUIMHBL  «MaTreMaTHKay
ABIIIETCS YaCThIO OCBOCHHMSI MPOTPAMM IMOATOTOBKH CIIELUAIMCTOB CPETHETO 3BEHA B
cootBeTcTBUH ¢ OI'OC CIIO nmo cneunansHoctu 51.02.01 HapoaHoe xynokecTBeHHOE
TBOPYECTBO (110 BUJaM).

PaGouas  mporpamma  oOmeoOpa3oBaTenbHONM ~ Yy4eOHOW — JUCITUTUIMHBI
«MaremaTuka» MOXET OBITh HCIOJb30BaHA B MPO(eCcCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHM3alMsIX, peaTu3ylolX 00pa30BaTelIbHYI0 MpPOrpaMMy CPEAHEro OOIIEro
oOpa3oBaHMs B Ipezeiax OCBOCHHSI MPOrpaMM IMOJATOTOBKU CIIELUATMCTOB CPEIHETO

3BCHA.

[lenn w 3amauyd JOUCHUIUIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
U CITATIIINHBI

B pesynbrare ocBoeHUS yUeOHOM TUCIMIUIMHBI O0yJarONTUHACs T0KEH

yMeThb:

1) dopMmynupoBaTh ONpeaeiIeHUs, AaKCHOMbI WU TEOPEMbI, MPUMEHSATH UX,
MIPOBOJIUTH JJOKA3aTEIbHBIC PACCYKICHHS B XOJIC PEIICHUS 3a/1a4;

2) omepupoBaTh TOHATHSIMH: CTCICHb YHCHIA, Jorapudm Yuciaa; yYMEHHE
BBITIOJTHATHh BBIYMCIICHUWE 3HAYCHUN W MPeoOpa3oBaHUS BBIPAKCHUH CO CTEMEHSIMH M
norapudmamu, npeodpa3zoBaHus APOOHO-PAITMOHATBHBIX BRIPAKEHUI;

3) omepupoBaTh MOHATUSAMHU: PAllMOHAIBHBIC, HPPAIMOHAIIbHBIE, IOKA3aTEIbHBIC,
CTENIEHHBIE, JIoTapu(hMUUECKHEe, TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, WX
CUCTEMBI,

4) omepupoBaTh MOHATUSAMU: (YHKIMSA, HETPEphIBHAS (DYHKIIMSA, TPOU3BOIHAS,
nepBooOpa3Has, ONpEACICHHBI HMHTETpPA, YMEHHE HaXOIUTh IPOU3BOIHBIC
AJIEMEHTApHBIX (YHKIHA, WCIOIB3YS CIPABOYHBIC MaTEpHAIbl; HWCCICAOBATh B
NPOCTEHUIUX CITydassX (QYHKIIMM HAa MOHOTOHHOCTh, HAXOAUTh HAWMOOJBIIUE W
HAaWMEHBINIE 3HAYCHUS (PYHKIUN; CTPOUTH rpadKi MHOTOUYJICHOB C MCIOJb30BaHUEM
ammapaTa MaTeMaTHYeCKOTO aHalin3a; MPUMEHSTHh MPOU3BOIHYIO MPU PEIICHUH 33134
Ha JIBWDKEHHWE; peliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3aJa4d Ha HauOOJbIINE U
HAaWMEHBIIINE 3HAUYCHUS, Ha HAXOXKJEHUE TTyTH, CKOPOCTH U YCKOPECHHUS;

5) omepupoBaTh MOHATUSMU: pallMOHANbHAS (YHKIIHS, TOKa3aTeabHas QyHKITHS,
cTenieHHas (QyHKIUs, Jorapudmuueckas (yHKIUS, TPUTOHOMETpHUUYECKHE (YHKIUH,
oOpaTHbIe (PYHKIINH, YMEHUE CTPOHUTH IpaWKu M3ydeHHBIX (YHKIUH, HCIIOIH30BATh
rpaduKy Mpy U3yYCHUH TPOIECCOB M 3aBUCUMOCTEH, TIPU PEUICHUN 3a7a4 U3 JIPYTUX
y4eOHBIX MMPEIMETOB U 3371a4 U3 PEATbHON KU3HU; BRIpAXKaTh (POPMyTaMHu 3aBHCHMOCTH
MEXy BEIMYNHAMU;



6) pemaTb TEKCTOBbIE 33a/]a4M Pa3HbIX THUIOB (B TOM YKCJIE HA MPOLEHTHI, JOJIU U
4acTH, Ha JBUKEHHUE, pab0OTy, CTOMMOCTb TOBApPOB U YCIIYT, HAJIOTH, 3aJjaul U3 00JacTH
yIOpaBICHUs] JMYHBIMM U CEMEWHBIMU (PUHAHCAMM); COCTABJIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 33/1a4H, UCCIEA0BATh MTOJIyYEHHOE
pelleHre U OLEHUBATh MPaBIONOA00HOCTh PE3yIbTATOB;

7) oniepupoBaTh NOHATUAMU: CpeiHEE apuPMeTHIecKoe, MeTuaHa, HanboJbIIIee U
HAaUMEHbIIIEe 3HAUCHUS, pa3Max, AUCIEPCHUs, CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOTO
Habopa; yMEHHE H3BJICKaTh, WHTEPIPETHPOBATH HMH(OpPMAIIMIO, MPEACTABICHHYIO B
Tabauuax, Ha Juarpammax, rpagukax, OTpaKarollyl0 CBOMCTBA peajJbHbIX IPOLECCOB U
ABJICHUH; TPEICTaBIATh UH(POPMALIMIO C MTOMOIIBIO TAOJIMIl U AUArPaMM; HCCIIEI0BAThH
CTaTUCTUYECKUE JIaHHBbIE, B TOM YHUCJIE C MPUMEHEHHEM TIpaUyecKuX METOJOB U
AIIEKTPOHHBIX CPEJICTB;

8) omepupoBaTh MOHATHUSAMH: CIY4YalHBI ONBIT W CIy4ailHOE COOBITHE,
BEPOATHOCTh  CIYYallHOTO  COOBITHS; YMEHHWE  BBIYUCIATH  BEPOSTHOCTH  C
WCIIONIb30BaHWEM Tpa@UUecKuX METOAOB; NPUMEHATH (OPMYIBl CIOXKCHHUS U
YMHOXEHHS BEPOSATHOCTEH, KOMOUHATOPHBIE (PaKThl U (HOPMYIIBI IIPU PEIICHUU 3ajay;
OLICHMBATh BEPOSATHOCTU peajbHBIX COOBITHI; 3HAKOMCTBO CO CIy4yalHBIMU
BEJIMYMHAMU; YMEHUE MPHUBOJUTH MPUMEPHI NPOSBICHUS 3aKOHA OOJBIINX YHUCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

9) omepupoBaTh MOHITHSIMH: TOYKA, TMpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
JBYTPaHHBIN yTolL, CKpEIIHBAIOIINECS npsiMbIe, napauieTbHOCTh u
NEPICHIUKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, Yroll MEXIy MPSMBIMH, yTOJl MEXIY
OpsIMOM M IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMHU, PAcCTOSHHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMH, PACCTOSIHUE MEX]Y IUIOCKOCTSIMH; YMEHHE
UCIOJb30BaTh MpU PEUICHUH 3a1ad HU3y4deHHbIe (aKThl U TEOpPEeMbl IUIAHUMETPUH;
yYMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MHUPA;

10) omepupoBaTh TMOHATHUSMHU: MHOTOTPAHHUK, CEYCHHE MHOTOTpaHHUKA, KyO,
napasulefienume, Npu3Ma, nmupamuaa, Gurypa u MOBEPXHOCTb BpalleHUs, UAJIHHID,
KOHYC, mIap, cdepa, cedeHusi (UTYpbl BpallleHHWs, TUIOCKOCTh, Kacaromiasicsi cgephl,
HWIMHJpPA, KOHYyCa, IUIOMIA[b MOBEPXHOCTH MUPAMUIbI, MPU3MBI, KOHYCa, LUJIUHAPA,
mwiomanas cdepel, o0beM Kyba, MPSMOYTOJBHOTO MapajulefienuIiesia, MUPaMUb,
OpU3MBbl, UWIMHIpA, KOHyca, MIapa; yMEHHEe H300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTU BPALICHMSI, UX CEUEHUS OT PYKH, C TOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJCTB; YMEHHE PACIIO3HABATh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NIPaBUIbHbIE MHOIOI'PAaHHUKY;

11) onepupoBaTh MOHATUSAMU: ABMXKEHHE B IIPOCTPAHCTBE, OJOOHBIE (PUTYpHI B
MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIIEHUE IUIOMIA[ e MOBEpXHOCTEH U 00BEMOB
noI0OHBIX (PUTYp MpHU pEelIeHUH 3aa4;

12) BBIYMUCHSATH TEOMETPUYECKHE BEIMYMHBI (JIJIMHA, YTOJ, IJIOLIAAb, O0BEM,
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TIOUIA/Ib MOBEPXHOCTH), UCTIONB3YS U3YUCHHbIE (POPMYJIIBI U METOIbI;

13) onepupoBaTh MOHATUAMHU: IPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAaJsPHOE TIPOU3BEICHHUE, YOI MEKIY
BEKTOPAMH, CYMMa BEKTOPOB, ITPOU3BEAECHUE BEKTOPA HA YUCIIO; HAXOAUTH C TOMOIIBIO
M3YYEHHBIX (OPMYJ KOOpPAMHATHI CEPEAMHBI OTPE3KA, PACCTOSHUE MEXAY ABYMS
TOYKAMU;

14) BbIOMpaTh TOAXOASIIMKA W3YYEHHBI METOA JUIsl pEIICHUs 3aJauH,
pacrno3HaBaTh MaTeMaThueckue (akThl U MATEeMAaTUYECKHUE MOJEIU B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH TPUMEPHI MATEMATUYECKUX
OTKPBITUM POCCUMCKON U MUPOBON MAaTEMaTUUYECKOU HAYKH.

3HATH:

1) o maremaTMKe KaK 4acTH MHUPOBOM KyJIbTYphl U O MECT€ MATEMaTUKH B
COBPEMEHHOW UMBHUIM3AIMK, O CIOCO0AaX OINUCAaHHUS Ha MaTEeMaTHYECKOM S3BIKE
ABJIECHUN PEATBHOTO MHPA;

2) 0 MaTeMaTUYECKUX MOHATHUSIX KaK O BOKHEHIIMX MAaTEeMaTUYECKUX MOJENSX,
MO3BOJIAIOIIMX OINHUCHIBATH M HW3Yy4YaTh pa3HbIC MPOLIECCHl U SIBJIICHHS; MOHUMAaHUE
BO3MOXHOCTH aKCUOMAaTHYECKOT0 IIOCTPOCHUSI MAaTEMAaTUYECKUX TEOPUH;

3) METO/IbI JOKA3aTENbCTB U aJITOPUTMOB PELICHUS;

4) cra"HmapTHBIE TIPUEMBbl PEIICHHUS PALMOHAIBHBIX M HUPPaAlMOHATBHBIX,
MOKA3aTeJIbHbIX, CTEMNEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHCHUN U HEPABEHCTB, HX
CUCTEM; B TOM YHCJIE JJI MOUCKA MyTH PEIICHUS U WIUTIOCTPAIlMU PELICHUs] YpaBHEHUIN
Y HEPABEHCTB;

5) 06 OCHOBHBIX MOHATHUSAX, UJIEIX U METOJIaX MATEMaTHYECKOTO aHAJIN3a;

6) O MIOCKUX M TPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, UX OCHOBHBIX
CBOMCTBax; (POPMYIBI JUIsl PEIICHHUS] TEOMETPUUYECKUX 3a/1ad U 337a4 C MPAKTUYECKUM
COZIEP/KAHUEM;

7) O mpoueccax U SBICHUSAX, HMEIOIIUX BEPOSTHOCTHBIM XapakTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM MHUpPE, 00 OCHOBHBIX MOHSATHUAX
3JIEMEHTAPHOW TEOPUM BEPOSITHOCTEW; YMEHHUM HAXOIAWUTh U OLIEHWBATH BEPOSITHOCTH
HACTYIUICHHUSI COOBITUHA B TPOCTEHINX TNPAKTUYCCKUX CUTYallUIX ¢ OCHOBHBIC
XapaKTEPUCTUKHU CITyYaHBIX BEJIMYUH.

1.2. KoJu4ecTBO 4aCOB HA OCBOEHUE Y4eOHOH TUCHUIINHBI:

Bcero — 144 gacos, B TOM 4HCIIe:

MaKCHMaJIbHOM yueOHOM Harpy3ku oOydaronuxcs 144 wyaca, BKiIOYas:
00s13aTeIbHOM  ayAUTOpHOW ydeOHOW Harpy3ku oOydaronuxcs 144  4yacos;
CaMOCTOSITENIbHOM paboThl cTyneHTa O yacoB.



2. PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIIUILIAHBI

Pe3ynpTaToM OCBOCHHUS paboueli MporpaMMbl YUCOHOW JHUCIHILIAHBI SIBIISCTCS
OBJIaJICHHE 00YYaIONUMCS BHJIOM JCATCIBHOCTH, B TOM YHCJIC 3HAHUSAMU U YMCHHSMH B
cootBeTcTBUU ¢ PI'OC COO u ®I'OC CIIO 1o crienuaibHOCTH.

HaumeHoBaHue pe3yJbTaTa 00y4yeHust

3HaTh YMmernb
1) 0 MaTeMaTHKe KaK 4aCTH MUPOBOM KyJIbTYphl M O | 1) (opMynupoBaTh ONpeeIeHHs, aKCHOMBI U
MeCTe MaTeMaTUKH B COBPEMEHHOW IMBWIIM3AINH, | TEOPEMBI, MIPUMEHSATD HX, MPOBOJIUTH

0 croco0ax ONKMCaHUS HA MaTEeMaTUYECKOM S3bIKE
SIBJICHUM PEaJIbHOTO MUPA;

2) 0 MaTeMaTHYECKUX MOHATHIX KaK O BOKHEHUIIIMX
MaTeMaTUYECKUX MOJEIIAX, MO3BOJISIOIINX
ONMCHIBATh W M3y4yaThb pa3HbIE MPOLECCH H
SIBJICHUS; MMOHUMaHUE BO3MOKHOCTH
AKCMOMATHUYECKOTO TOCTPOCHHUSI MATEMaTUYECKUX
TEOPUH;

3) MEeTO/bl JOKA3aTENIbCTB U AJITOPUTMOB PEIICHNUS;

4) craHnapTHBIE MPUEMbI PEIICHUS PAIIMOHATIBHBIX
U HUpPALMOHAIBHBIX, MOKa3aTeIbHBIX, CTETICHHBIX,
TPUTOHOMETPUYECKUX YpaBHEHUNW U HEPABEHCTB,
WX CHUCTEM; B TOM 4YHCIE [JJs T[OUCKAa NYyTH
pelieHus] U WUTIOCTPAIMK pPElIeHUsT YpaBHEHUN U
HEPaBEHCTB;

5) 00 OCHOBHBIX TMOHATUSX, HUACIX M METOJaX
MaTeMaTUYeCcKOro aHaln3a;

6) 0 IJIOCKHUX u MIPOCTPAHCTBEHHBIX
reOMEeTpHUecKuXx  (Qurypax, HUX  OCHOBHBIX
CBOWCTBAX; bopmyITsI TUISt peteHwst

TCOMETPUYUCCKUX 3a7ad W 3a/a4 C MPaKTUYCCKUM
COZIepIKaHUEM,

7) o mpomeccaXx W SBJICHHMSX, HMEIOIIUX
BEPOATHOCTHBI  XapakTep, O CTaTUCTUYECKHUX
3aKOHOMEPHOCTSX B PEaIbHOM MHUpPE, 00 OCHOBHBIX
MOHATHSIX DSJEMEHTAPHOW TEOPHH BEPOSTHOCTEH;
YMCHI/II\/II HaxOoquThb MW OLCHHUBATH BCPOATHOCTHU
HACTYTIJICHUS COOBITHIA B MPOCTEHIIINX
MPAKTUYCCKUX CUTyalusax n OCHOBHBIC
XapaKTePUCTHKU CITy4YalHBIX BETHUUH.

JIOKa3aTeNIbHBIE PACCYXKICHUS B XOJE PEIICHUS
3az1ay;

2) onepupoBaTh MOHATHAMM: CTENEHb YHCIHA,
gorapum  4ucia;  yMEHHUE  BBIIOJIHATH
BBIUMCIICHHE 3HAuYe€HUH U mpeoOpa3zoBaHus
BBIPQXXEHUM €O CTENeHsMH U Jorapupmamuy,
npeoOpa3oBaHus JIPpOOHO-pallMOHATIBHBIX
BBIPAKECHU;

3) omepupoBaTb HOHATHSAMM: DPALUOHAIbHBIE,
VPpaLMOHAJIbHBIE, I0KA3aTEIbHbIE, CTEIICHHBIE,
JorapupmMuyecKue, TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

4) onepupoBaTb  MOHATHAMHU:  (DyHKIMS,
HeIpepbIBHAs byHKIHS, MIPOU3BOJIHAS,
nepBooOpa3Hasi, ONpEAEICHHBI  HHTErpa;
yMEHHE HaXOJUTh MIPOU3BOJIHBIE
2JIEMEHTapHBIX ¢byHKUIHH, UCIIOJIB3YS
CIpaBOYHbIE MaTepuajbl, HUCCIEIOBATh B
IPOCTENIINX CIIyJasx byHKIIU Ha
MOHOTOHHOCTh, HaxOJWThb HaumOOJIbIINE U
HaVMEHbIIME 3HaueHUs (YHKIUHA; CTPOUTH

rpa@ukd MHOTOWIEHOB C HCIIOJIb30BaHUEM

amnmapara MaTeMaTU4eCKOro aHanusa;
MIPUMEHATH NTPOU3BOJHYIO NPH PEIICHUH 3a1a4
Ha JBUKECHHUE; pemarb IIPaKTUKO-

OpUEHTUPOBAaHHBIE 3aJaud Ha HauOOJbLINE U
HauMEHBIINE 3HAUEHUS, HA HAXOXACHHUE IyTH,
CKOPOCTH U YCKOPEHUS;

5) omepupoBaTh MNOHATUSAMU: paLUOHAIbHASA
(dbyHKIUS, MOKa3aTeabHas QyHKIHMS, CTeIIeHHas

GbyHKIMA, JorapupmMuyecKas GbyHKIHA,
TpUroOHOMeTpHueckue (GyHKIUH, OOpaTHBIE
GyHKIMH; ~ yMEHHE  CTPOUTh  rpaduKku

M3Y4YEHHBIX (DYHKUUH, UCTONB30BaTh rpapuKu
IpU M3YYEHUH MPOIECCOB U 3aBUCUMOCTEH,
IpU peHIeHUH 3aJad M3 JAPYruxX Yy4eOHBIX
NpEeaIMETOB M 3aJad W3 peajbHON IKU3HU;
BBIpaXaTh (opMysramMH 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU;

6) pemaTh TEKCTOBBIC 33/1a4l pa3HBIX THIIOB (B
TOM 4YHCJIE€ Ha MPOLEHTHI, JOJIM U YacTH, Ha
JIBUKEHHE, paboTy, CTOMMOCTh TOBApOB U




yCIIYyT, HAJIOTH, 337a4 U3 00JIACTH YIPaBJICHUS
JUYHBIME W CEMEHHBIMH  (UHAHCAMH);
COCTaBIISITh BBIPa)KCHUS, ypaBHECHHS,
HEPaBEHCTBA M WX CHUCTEMbI IO YCJIOBHUIO
3aJ]aui, MCCIIEI0OBATh MOIYYEHHOE PEIICHUE H
OLIEHUBATh MPABJIONIOI00HOCTD PE3YNILTATOB;

7)  omnepupoBaTh  TOHSATHUSMH:  CpeIHEe
apupMeTHyecKoe, MenuaHa, HauOoIblIee U
HaVMEHbIIEEe 3HAYCHHS, pa3Max, IUCIICPCHS,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEHHUE W3BIICKATh, UHTEPIPETHPOBATH
nH(pOpMAINIO, MPEICTABICHHYIO B TalnMIax,
Ha JuarpamMmmax, rpadukax, OTpaKkarollyro
CBOWCTBA pEAJBHBIX IPOLECCOB M SIBICHUN;
NpEACTaBIsATh HMH(DOpPMANUI C  MOMOIIBIO
Ta0IHI u Jarpamu; HCCIIEIOBATh
CTaTUCTHYECKUE JaHHBIC, B TOM 4YHCIE C
NpUMEHEHHEM TpadUYecKuX  METOJ0B U
AJIEKTPOHHBIX CPEJICTB;

8) onepupoBaTh MOHATUSIMH: CIIyYaHBIA OIBIT
U ciydaiiHoe  COOBITHE,  BEpOATHOCTH
CIIy4aifHOTO COOBITHS, yMEHHUE BBIUUCIIATH
BEPOSITHOCTh C MCIIOJIb30BaHUEM TpaduyecKux
METO/IOB; MPUMEHATh (HOPMYJBI CIOXKEHUS WU
YMHOXXEHUSI BEPOSTHOCTEH, KOMOWHATOPHEIE
¢dakTel W (GopMydaBl IpU pPELICHUH 3a]ad;
OLICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
3HaKOMCTBO CO CIy4YallHBIMH BEIMYUHAMU;
YMEHUE TPHUBOAWTH TPHUMEPHI TPOSBICHUS
3aKOoHa OOJBIIMX 4YHCEN B TPUPOAHBIX H
OOIIECTBEHHBIX SIBJICHUSIX;

9) omepupoBaTh MOHATUSAMH: TOYKa, IMpsMasd,
IUIOCKOCTh, TPOCTPAHCTBO, ABYTPAHHBIN YTOJI,
CKpELIMBAIOIUECs MPsSIMbIe, MapajiIeIbHOCTh U
MEPIIEHANKYISIPHOCTh TPSMBIX U TUIOCKOCTEH,
YToJl MEXy MPSIMBIMH, YTOJI MEXAY NMPSMON U
IUIOCKOCTBIO, YTOJI MEXIY TUIOCKOCTSIMH,
paccTossHH€ OT TOYKH JI0  IUIOCKOCTH,
paccTosiHHE MEXKAY TNpPSIMBIMH, PAacCTOSHHE
MEXJy IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
NpH peIIeHUH 3a7ad W3ydeHHbIE (GaKThl U
TEOpeMbl IUIAHUMETPUU; YMEHHUE OLEHUBATh
pa3mMepbl 00BEKTOB OKPYKAIOIIETO MUPA;

10) omepupoBaTh MOHATHSAMM: MHOTOTPAHHUK,
CeueHHe MHOTOTpaHHHKA, KyO,
napajiesienunes, npu3Ma, napamuzaa, ¢urypa
Y TOBEPXHOCTH BpAIICHUS, IMIUHIAP, KOHYC,
map, cdepa, ceueHUs (UTYpbl BpalleHUS,
TUTOCKOCTh, Kacaromasics cdepsl, IHINHApPA,
KOHyCa, IUIOIAJb TOBEPXHOCTH MHUPAMUJIBI,
MPHU3MBI, KOHYCA, IIIMHAPA, IJIONAab CHEpHI,
00beM KyOa, IPSIMOYTOJIBHOTO




napajuiejienunena,  NUpaMufbl,  [PU3MBI,
HWIMHAPA, KOHYCa, Iapa; YMEHHE H300paxarb
MHOTOTPaHHMKYU U MIOBEPXHOCTH BPAILCHUS, UX
CEUEHUs OT pPYKH, C IOMOLIBI0 UYEPTEIKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX  CPEICTB;
YMEHME  paclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE; YMEHHE pacrno3HaBaThb
IIpaBUJIbHBIE MHOI'OTPAHHUKY;

11) onepupoBaTb NOHATHSMHU: [BUXKEHUE B
MpocTpaHcTBe,  MomoOHBIe  (urypsl B
IIPOCTPAHCTBE;  HMCIOJB30BaTh  OTHOILCHHUE
IJIOMaIed  TIOBEPXHOCTEH W 00BEMOB
NOJOOHBIX (DUTYp IIPU PELICHUHU 3a7ay;

12) BBIUUCHATH TEOMETPUYECKHE BEJIMYMHBI
(MHa, yroj, ImiIoOW@Ab, 00BEM, IUIOLIA/b
IIOBEPXHOCTH), UCIIOJIb3YS M3YYEHHBbIE
(bopMyJIBl U METO/IBI;

13) onepupoBaTh NOHATUAMU: HPAMOYTOJIbHAS
CUCTEMa KOOPJAMHAT, KOOpPAMHATHI TOYKH,
BEKTOP, KOOpPAMHATHI BEKTOpa, CKAJISIPHOE
IPOU3BENICHUE, YTOJI MEK/Y BEKTOpaMH, cymma
BEKTOPOB, IPOU3BEACHHE BEKTOpAa HA YUCIIO;
HAXOJIUTh C TIOMOILIBIO H3YYEHHBIX (hopMyn
KOOpAMHATBl CEPENAMHBI OTPE3Ka, PACCTOSHHUE
MEX1y ABYMs TOUKAMU;

14) BBIOMpATh MOIXOAIIMI H3YYEHHBI METO[
JUIsS  pellleHus  3aJadd,  pPaclo3HaBaTh
MareMaTHueckue (akThl U MaTeMaTHYeCKue
MOJIETM B TMPHUPOAHBIX M  OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOAUTH
MIPUMEPBI MaTeMaTHYECKUX OTKPBITHH
pPOCCUMCKOM M MHMPOBOM MaTeMaTU4YECKOU
HayKH.




3. CTPYKTYPA Y COJEP)KAHUE YYEBHOM JUCIUILINHBI
3.1. Tematuueckwuii mian yueOHoi nucruminael O/1.04. «MaTtematukay

Kozgsr HanmenoBanue pa3nienos, TeM Bcero O0BeM BpeMeHH, OTBEICHHBIM Ha OCBOCHUE YUEOHOM TUCIIMILIAHBI
KOMITCTCHITHI 4acoB OO0s13aTenbHast ayIUTOPHAs yueOHast CamocrosiTenpHas padora
Harpyska oOy4Jaromuxcs o0yyaronmxcs
Bcero, B T.4. B T.4. Bcero, B T.4.
4acoB mabopaTopHbIE KypcoBas 4acoB KypcoBas
paboTeI 1 paborta pabora
MPaKTUYECKHE (mpoexkr), (mpoekT),
3aHATHA, 4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8
Paznen 1. I[loBTOpenue kypca 12 12 - -
MaTeMAaTHKH OCHOBHOM IIKOJIbI
OK 01-OK 07 | Tema 1.1. Llenp 1 3agaun MaTeMaTUuKu 2 2 - -
MIPU OCBOCHUHU CIEIIHAIbHOCTH.
MHOeCTBa | JIOTHKA
OK 01-OK 07 | Tema 1.2. Uncnia v BEIYUCIICHUS 2 2 - -
OK 01-OK 07 | Tema 1.3. ToxxnecTBa ¥ TOXKIECTBEHHEIE | 2 2 - -
npeoOpa3oBanusi. Y paBHEHUS U
HEPaBEHCTBA.
OK 01-OK 07 | Tema 1.4. [IpolieHTHBIE BHIYHCICHUS B 2 2 - -
npo(ecCHOHANBHBIX 3aa4ax
OK 01-OK 07 | Tema 1.5. ITocnemoBaTeIbHOCTH U 2 2 - -
IPOTPECCHUH.
OK 01-OK 07 | Tema 1.6. ®yHkumu 1 rpaduKy. 2 2 - -
Pa3nen 2. CTeneHu U KOPHU. 20 20 - -
CrenenHasi, moka3aTejJbHasi U
Jorapupmuyeckasi QyHKIHU
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OK 01-OK 07 | Tema 2.1 ApudmeTnyecknii KOpeHb N— 2 2
Oi1 CTeneHH.

OK 01-OK 07 | Tema 2.2. Crenienn. CtangaptHas ¢popma | 2 2
3aIIUCHU ACUCTBUTEIBHOTO YHCIIA

OK 01-OK 07 | Tema 2.3 Crenernast pyHKIus 2 2

OK 01-OK 07 | Tema 2.4. UppauunoHaibHble ypaBHEHUS | 2 2
Y HEPaBEHCTBA

OK 01-OK 07 | Tema 2.5. Iloka3aTenbHble ypaBHEHUS U | 2 2
HEPABEHCTBA

OK 01-OK 07 | Tema 2.6. Jlorapudm gucia. CoiicTBa 2 2
jorapu(moB

OK 01-OK 07 | Tema 2.7. [TokazarenbHast | 4 4
" JorapupmMuyeckas ¢byHKINH,
ypaBHEHHsI, HEpAaBEHCTBA

OK 01-OK 07 | Tema 2.8. Jlorapugmsl B mpupoie 2 2
U TEXHHKE

OK 01-OK 07 | Tema 2.9. [IpumeHeHe ypaBHEHUH, 2 2
CHCTEM M HEPAaBEHCTB K PEIICHUIO 33124
Pa3pnen 3 IlpsiMmble U JIOCKOCTH B 20 20
npocrpanctBe. KoopauHarel u
BEKTOPbI B IPOCTPAHCTBE

OK 01-OK 07 | Tema 3.1. IloBTOpeHue IUIaHUMETPHUH. | 2 2
OCHOBHBIE IOHSTHS CTEPEOMETPUHU

OKO01-OK 07 | Tema 3.2. Ilpsmble u miIOCKOCTH B |4 4
IPOCTPAHCTBE. [MapannensHOCTH
OpsAMBbIX, OpsIMOM ¥ IUIOCKOCTH,
IIJIOCKOCTEN

OK 01-OK 07 | Tema 3.3. IlepnennukynspHocTts | 4 4
NPSAMBIX U TIIOCKOCTEH

OK 01-OK 07 | Tema 3.4. Yrasl MeXIy OPSIMBIMU 2 2
U TUIOCKOCTSIMHU

OK 01-OK 07 | Tema 3.5. KoopanHaThl 1 BEKTOPHI 4 4
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B IPOCTPAHCTBE

OK 01-OK 07 | Tema 3.6. [IpsimMbIe U TIIOCKOCTH 2 2
B IIPAKTUYECKUX 3a/1a4ax

OKO01-OK 07 | Tema 3.7. Pemenue 3amau. I[Ipsmeie u | 2 2
IUIOCKOCTH, KOOPAMHATHI M BEKTOP
Paznen 4. OcHoBbl Tpuronomerpuu. | 20 20
Tpuronomerpuyeckue pyHKIUH

OK 01-OK 07 | Tema 4.1. OCHOBBI TPUTOHOMETPHH 4 4

OK 01-OK 07 | Tema 4.2. OcHoBHble | 4 4
TPUTOHOMETPHYECKHE TOKJECTBA

OK 01-OK 07 | Tema 4.3. Tpuronomerpuueckue | 2 2
(GyHKIMM, UX CBOWCTBA U rpauKu

OK 01-OK 07 | Tema 4.4. Tpuronomerpuueckue | 4 4
YpaBHEHHUS U HEPABEHCTBA

OK 01-OK 07 | Tema 4.5.Ucnonp3oBanue | 2 2
TPUTOHOMETPUU B NPOPECCHOHATBLHON
chepe

OK 01-OK 07 | Tema 4.6. Pemenue 3a1a4 | 4 4
TPUTOHOMETPHH
Pa3nes 5. MHOrorpaHHUKH U Tesa 24 24
BpallleHHs

OK 01-OK 07 | Tema 5.1. MHOrOTpaHHUKHU 4 4

OK 01-OK 07 | Tema 5.2. IlpaBunbHble MHOTOTPaHHUKH. | 4 4
[Mnomanp MOBEPXHOCTHU
MHOTOTPaHHUKOB

OK 01-OK 07 | Tema 5.3. Tena BparieHus 4 4

OK01-OK07 | Tema 5.4. OOpemMbl u IUiomamm |4 4
MOBEPXHOCTEH Te

OK 01-OK 07 | Tema 5.5. [IBuKeHHE B IPOCTPAHCTBE. 4 4
Ceuenus u KOMOMHAIINU
MPOCTPAHCTBEHHBIX ¢buryp B
po(eCcCHOHANBHBIX 3aa9ax

OK 01-OK 07 | Tema 5.6. Pemenue 3aga4. | 4 4
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MHOFOI‘paHHI/IKI/I 1 TCJIa BpallICHUA

Pa3znea 6. [IpouszBoaHas u
nepBoodpa3Has PyHKIUH

30

30

OK 01-OK 07

Tema 6.1. MOHOTOHHOCTB U KCTPEMYMBI
¢ynkuuu. Toukn sKkcTpemMmyma

OK 01-OK 07

Tema 6.2. llonsAtHe HENpPEPHIBHOCTU
¢ynkunu. MeTo MHTEpBaIoOB

OK 01-OK 07

Tema 6.3. [IpousBogHas.
I'eomerpuueckuii 1 QU3HMUECKUI CMBICTT
MIPOU3BOIHOMN

OK 01-OK 07

Tema 6.4. MOHOTOHHOCTH (DYHKIIHH.
Touku 3KkcTpEeMyMa

OK 01-OK 07

Tema 6.5. HauOoibliee U HauMeHbIIIEE
3HaYeHHs (QYHKIUU

OK 01-OK 07

Tema 6.6. HaxoxngeHue ONTHUMAJILHOIO
pe3yJbpTaTa C MOMOIIBIO0 MPOU3BOTHOMN

OK 01-OK 07

Tema 6.7. IlepBooOpazHas GyHKIUU

OK 01-OK 07

Tema 6.8. Ilnomane KpUBOJMHEIHON
tpaneuun. QPopmyna  Herorona —
JleiibHu1a

OK 01-OK 07

Tema 6.9. IIpuMeHeHne Npon3BOAHON
U niepBooOpa3Hoi pyHKIMK

Paspnen 7. Teopusi BeposiTHOCTEH U
CTATHCTHKA

16

16

OK 01-OK 07

Tema 7.1. IlpencraBineHue JaHHBIX H
omnucaTeNbHasl CTATUCTHKA

OK 01-OK 07

Tema 7.2. CnydaiiHple  coOBITHS.
Orneparuy HaJ, COOBITHSIMU

OK 01-OK 07

Tema 7.3. BepositTHOCTB B
poeCCHOHANIBHBIX 3a7]a9ax

OK 01-OK 07

Tema 7.4. DneMeHTH KOMOMHATOPUKU

OK 01-OK 07

Tema 7.5. Cepum mnocieqoBaTEIbHBIX
HUCIILITAHUN
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OKO01-OK 07 | Tema 7.6. CiydaiiHple BETUYHUHBI U | 2 2
pacrpezeneHusl. Matematuueckoe
0KUJAHUE CIYYalHON BEJIMYHUHBI

OKO01-OK07 | Tema 7.7. 3akoH OoOJpImIUX 4YHUCENl. | 2 2
HenpepbiBHBIE  CydaiiHbIE BEJIMYHUHBI
(pactipeneneHus) HopmanbHoe
pacnpezeneHue

[IpoMexyTouHas aTTecTalus: 3a4€T C OLEHKON 2 2

Bcero yacos 144 144
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3.2. Conep:xanue o0yueHus no yueonoii nucuumiune OJ1. 04. «MaremaTuka»

HaumeHoBaHue pa3iesioB,
TeM Y4eOHOM JMCUMILTHHBI

Conep:kanue y4eOHOTro MaTepuaJia, JJadopaTopHble pad0ThI M PAKTHYECKUE 3aAHATHS,
CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst

O0BbeM yacoB

YPaBHCHI/I}I 1 HCPABCHCTBA.

HepaBeHCTB. [I[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTUUYEeCKUX 3a1ad U 3a/1a4 U3
pa3IMYHBIX 00JIacTel HAyKH U peaslbHON KU3HH. CUCTEMBI U COBOKYITHOCTH PAIIMOHAIBHBIX YpaBHEHUN
1 HepaBeHCTB. CUCTEMBbI IMHEHHBIX YpaBHEHUN. Pellienue npukiaaHbixX 3a7a4 ¢ MOMOILIBI CUCTEMBI

1 2 3
Pasnen 1. IlosTopenne 12
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1. Llens u 3amaun Cogepxanue yaueOHOro MaTepuana
MaTEMATHKH IIpU 0cBOeHUH |[{enp 1 3a1a4uu MaTeMaTUKU [P OCBOEHUH CIIEHUMalbHOCTU. ba3oBble 3HaHNS U yMEHUS IO MaTeMaTHKeE 2
CIELMANbHOCTH. MHOXECTBAB IPOPECCHOHATIBHOMN U B TIOBCEAHEBHOM JIESITEILHOCTH. MHOKECTBO, OTIEPALIMU HAJl MHOKECTBAMH.
1 JIOTUKA Jlnarpammsl Diinepa—BeHnHa. Vcnonb3oBaHue TEOPETUKO-MHOKECTBEHHOTO alapara JJisg OMUCaHUs
[peaJIbHBIX MTPOLIECCOB U ABJIEHUN B MPOPECCHOHATBHON ASSITENbHOCTH, IPU PEIIEHUH 33a4 U3 APYTHUX
nuctuiuinH. OnpezneneHue, TeopeMa, CIIeCTBUE, T0Ka3aTenbCTBO
KomOnHupoBaHHOE 3aHATHE
Tema 1.2. Yucna u ConeprxaHue yueOHOro MaTepuaia
BBIUMCIICHUS Hatypanbuble u wnensle uncna. llpusHakm nenuMocTw 1enbIX 4Yucen. PalnyoHanbpHBIE 4uUCIA. 2
OOBIKHOBEHHBIE U  JIECTUYHBIE JpOOM, MPOLEHTHI, OECKOHEYHbIE MEPUOJUYECKHE IPOOHU.
Apudmernueckue omnepanMyu C palMOHAIBHBIMU YHUCIIaMH, IpeoOpa30BaHUS YHMCIOBBIX BBIPAKEHHM.
JleiicTBuTenbHBIE uncia. PamyoHanbHbIE W WppalMOHAIbHBIE YUCiIa. ApudMETHUECKHE ONEeparfu ¢
neiicTBUTeNbHBIMU yicaaMu. [IpuOmkEéHHbIe BEIYUCICHHS, IPaBUIa OKPYTIICHUS, TPUKUIKA U OLEHKA
[pe3ysibTaTa BHIYUCIECHUN
KomOuHMpOBaHHOE 3aHATHE
Tema 1.3. ToxxnecTtBa u Copepkanue y4eOHOro MaTeprana
TOXKICCTBCHHBIC ToxecTBa U TOXKJIECTBEHHbIE TpeoOpa3oBaHusl. Y paBHEHUE, KOpeHb ypaBHeHus. HepaBeHcTBO, 2
npeoGpasoBaHms. peleHre HepaBeHCTBa. MeTo1 HHTepBasloB. Perienue nesix u ApoOHO-pallMOHATBHBIX YPAaBHEHUH U

ITMHEHBIX YpaBHEHUH
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KoMOnHIpOBaHHOE 3aHATHE

Tewma 1.4. IlporieHTHBIE

Copepxanue yueOHOro MaTepuana

BRIMHCIICHHA B [Tpumenenne apoOeil ¥ MPOLEHTOB I PEUICHUS NIPUKIIAJAHBIX 33/1a4 U3 Pa3JIYHBIX OTpacieil 3HaHUH 1 2
NMPO(ECCHOHAIBHBIX peanbHOM Xu3HU. [IpnOIKkEHHBIC BBHIYUCICHNUS, IPAaBUIIa OKPYTJICHUS, TPUKHJIKA U OL[CHKA pe3yIbTara
Janatax BbIUMCIICHUH. Pa3Hbie clocOOB! BEIYMCICHHS MTPOLEHTOB. [IpOLIeHTHBIE BEIYMCIICHUS B
npodeccuoHaIbHBIX 3a1auax. [[puMeHeHrne ypaBHeHUH 1 HEPABEHCTB K PEIICHUIO MaTeMaTHYECKIX
3ajay ¥ 3a/1a4 U3 Pa3JIMUYHbIX 00JIacTel HAyKu U peabHOU KU3HU
KomOnHupoBaHHOE 3aHATHE
Tema 1.5. CopneprxaHue yueOHOro MaTepuasa
[locnenoBarenbHOCTH U [locrnenoBarenbHOCTH, CIIOCOOBI 331aHUS [TOCIE0BATENbHOCTEH. MOHOTOHHBIE IIOCIIE0BATEIBHOCTH. 2
[IPOIPECCUHU. Apudmerndeckas 1 reoMmeTpuaeckas mporpeccui. beckoHeuyHo yObIBaromas reoMeTpuIecKast
nporpeccusi. Cymma 6€CKOHEUHO YObIBaIOIEH TeoMeTprudecKoi nporpeccun. @opmyia ClI0KHbBIX
[POLIEHTOB. Vcroab30BaHKe NPOrpeccuy Ul PeLIeHNs pealbHbIX 3a7a4 NPUKIATHOIO XapaKkTepa
KomOnHupoBaHHOE 3aHATHE
Tema 1.6. @yHkuuu 1 ConeprxaHue yueOHOro MaTepuaa
rpaduxu. DyHk1us, cnocodsl 3ananus ¢yHkuuu. I'papux ¢yHkuuu. B3aummuo oOpatHble (yHkimu. OO6nacTb 2
onpeseNeHus U MHOXecTBO 3HaueHud (ynHkumu. Hymu ¢ynkumu. IIpomexyTku 3HaKONOCTOSIHCTBA.
YérHble 1 HeUETHBIE (PYHKIIUU
KomOnHupoBaHHOE 3aHATHE
Paznen 2. Ctenenu u 20
kopHu. CTenenHas,
noKa3sarejibHasi U
Jorapudpmmuyeckas
byHkunn
Tema 2.1 Apudmernueckuii (Comeprkanue yueOHOro Marepuana
KOPEHb N—OM CTETEHH. Apudmernueckuil KOpeHb HaTypajbHOU creneHu. J{edcTBus ¢ apuMeTHUECKUMH KOPHAMHU N—OMH 2
CTETICHH.
KomOuHMpOBaHHOE 3aHATHE
Tema 2.2. CreneHu. Copepkanue y4eOHOro MaTeprana
Crannaprhas popma Crenens ¢ mensiM mokasarenem. CtangaptHas Gopma 3anucu AecTBUTENbHOTo yncia. Mcnonap3oBanue 2
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3aIMCHU NE€UCTBUTEIHHOIO
qucia

HOI[XOI[?II.HCIZ (bOpMBI 3aI1nucu HGfICTBHTCJ'II)HBIX YUCCI OJid PCIICHUS ITPAKTUYCCKUX 3a1a4y U
MpCaACTaBJICHUA JJaHHbIX. CreneHs ¢ palrOHAJIBHBIM IIOKA3aTCIIEM. CBoiicTBa CTEIICHM.
Hpeo6pa3OBaHHe BBIpa)KGHHfI, CoACpKAIUX CTCIICHU C pallMOHAJIBHBIM I1OKAa3aTCIEM

KoMOMHMpOBAaHHOE 3aHATHE

Tewma 2.3 Crenennas
byHKIIS

Conepikanue yueOHOro MaTepHaia

CreneHHas GyHKINS ¢ HATYpaJbHBIM U IIeNIbIM MTOKa3aTeneM. E€ colicTBa u rpaduk. CBolicTBa 1
rpaduK KOpHS N-0i cTerneHu

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 2.4. UppanuoHanbHbie
YpaBHEHHUS U HEPABEHCTBA

Cojepkanue y4eOHOro Marepuana

Perrenne nppalMOHANIBHBIX YPABHEHUN U HEPAaBEHCTB

KoMOMHMpOBAaHHOE 3aHATHE

Tema 2.5. Iloka3aTenpHbIe
YPaBHEHUS U HEPABEHCTBA

Cogepxanue yaueOHOro MaTepuana

IlokazaTenbHBIC YpaBHCHUA U HEPABCHCTBA

KomOuHMpoBaHHOE 3aHATHE

Tema 2.6. Jlorapudm unca.
CaolicTBa 0rapupMoB

Copnepkanue y4eOHOro MaTepuana

Jlorapudm uncna. JlecaTuunble 1 HaTypaibHble Jorapudmel. [IpeodpasoBanue BoIpakeHUH,
COJIepKaLIHX JIOTapU(MBI

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 2.7. Iloka3zaTenbHast 1
nmorapudmuueckas QyHKIUU,
YpaBHEHUsI, HEPaBEHCTBA

CopepxaHue yaeOHOTo MaTepuana

[TokazarenbHas u norapudmuueckas GyHKIUHU, UX cBoicTBa U rpaduku. Jlorapudpmuueckne ypaBHeHuUs
11 HEpaBEHCTBA

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 2.8. Jlorapudmsl B
MIPUPOJIE U TEXHUKE

CopepxaHue yaeOHOTo MaTepuana

[Tpumenenue norapudma. Mcropus pazsutust maremaTuku. Jlorapudmudeckas cnupaib B mpupoje. Ee
MaTeMaThudecKkue cBoicTBa. Mcnonb3oBanue rpadukoB GyHKIMMA 711 UCCIIEIOBAHUSI MIPOIIECCOB U
3aBUCUMOCTEHN, KOTOPBhIE BO3HUKAIOT IIPH PEIICHUH 3a]1a4 U3 Pa3IUYHBIX 001acTel HAyKH U peaabHOM
PKU3HU

KomOuHMpOBaHHOE 3aHATHE

Tewma 2.9. [Ipumenenue

CopepxaHue yaeOHOT0O MaTepuana
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YpPaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO

M cnonbs3oBanue rpadkoB GYHKITUN TS peIICHUST ypaBHEHUH U JIMHEWHBIX cUcTeM. [IpuMeHeHne
YpaBHEHUIA, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEeMaTHUYECKHX 3aJ]1a4 U 33]a4 U3 Pa3IU4HbIX 00JIacTei

3ajay HayK{ U pealbHON KU3HU
KoMOMHMpOBAaHHOE 3aHATHE
Pa3nea 3 Ilpsimble n 20
IJIOCKOCTH B
NPOCTPAHCTBe.
KoopauHathbl 1 BEeKTOPbI B
NPOCTPAHCTBE
Tewma 3.1. [loBTOpeHue Cogepxanue yaueOHOro MaTepuana
nnaHaMeTpu. OCHOBHBIC  |OcHoBHBIE (UTYpHI, (QAKTHI H TeOpeMb! MIaHuMeTpii. OCHOBHEIE TOHATHS crepeomerpun. Touka, 2
TTOHATHA CTCPCOMETPHH psiMast, II0CKOCTh, IPOCTPAHCTBO. I1oHATHE 06 AKCHOMATHYECKOM MOCTPOEHHH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U CICICTBHS U3 HUX
KomOnHupoBaHHOE 3aHATHE
Tema 3.2. Ilpsamble u ConeprxaHue yueOHOro MaTepuaia
[UIOCKOCTH B IPOCTPAHCTBC. B3aiMHO€ pacnosIoKeHUe MPSAMBIX B IPOCTPAHCTBE: NIEpeceKaroIuecs, napauieabHble U 4
T1apaiuleIbHOCT MPAMBIX,  |oheppatomuecs mpsMbie. [apaIeTbHOCTh PAMBIX H TUIOCKOCTEH B IPOCTPAHCTBE: MapaiuIebHbIE
NPSMOM U TIIOCKOCTH, N .
OCKOCTe MpsIMbIE B TPOCTPAHCTBE, MAPAIUIETBHOCTD TPEX MPSAMBIX, APATIIEITBHOCTD MPSIMON U TUIOCKOCTH. Y TIIBI
C COHAIPaBIICHHBIMU CTOPOHAMH, YTOJI MEXKAY MPSMBIMU B TIpocTpaHcTBe. [lapamiensHoCcTh
MJIOCKOCTEH: MapasulebHble MII0CKOCTH, CBOMCTBA MapaieNIbHBIX MIIockocTel. [Ipocreiimme
MPOCTPAHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTU: TETpa’p, KyO, napajuieienumnea, HoCTpOeHUEe CeYeHUH
KomOnHupoBaHHOE 3aHATHE
Tewma 3.3. Copepkanue y4eOHOro MaTeprana
HePHeHlIHKYMPHOCTE [lepneHIMKyYISAPHOCTD NPSMOM U IJIOCKOCTH: NMEPIIEHINKYIISPHBIC MTPSMBIE B IPOCTPAHCTBE, NPSMbIE 4
TPAMBIX 1 IIOCKOCTCH MapajuieNIbHbIE U MIEPIICHINKYIISIPHBIC K TUIOCKOCTH, MTPU3HAK MEPIICHANKYIISIPHOCTH MPSIMOHN H
MJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYIIPHON IIOCKOCTH
KoMOmHMpOBaHHOE 3aHSATHE
Tema 3.4. VYrasl MexnayCoaepikanue yaeOHOro Marepuasia
[IPAMBIMH U TUIOCKOCTAMM V151 B IPOCTPAHCTBE: YTOJI MEXTY IPSIMOM M TNIOCKOCTBIO, TBYTPAHHBIN YTOJI, TUMHEHHBIN YTrom 2
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NMByrpaHHoro yria. [lepnenaukynsap 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 TJIOCKOCTH, MPOEKIHS PUTYyphI HA TIOCKOCTh. [leprneHaAnKyasspHOCTh INIOCKOCTEH: MPU3HaK
MEePIEeHIUKYISIPHOCTH ABYX IUIOCKOCTEH. Teopema o Tpéx meprneHauKyIspax

KoMOMHMpOBAaHHOE 3aHATHE

Tema 3.5. KoopauHaTel 1

Conepikanue yueOHOro MaTepHaia

BEKTOPBI B IIPOCTPAHCTBE | BekTOp Ha MJIOCKOCTH M B MPOCTpaHCTBE. CII0KEHHUE M BBIYUTAHHE BEKTOPOB. Y MHOKCHHE BEKTOPA HA 4
qrcio. Pa3nojxenue BekTopa o TpéM HEKOMILIaHapHBIM BekTopaM. IIpaBuio napamienenumnesa.
Perienue 3a1a4, CBI3aHHBIX ¢ IPUMEHEHUEM MPpaBUJI IEHCTBHM ¢ BekTopaMu. IIpsMoyroipHas cuctema
KoopAMHAT B IpocTpaHcTBe. Koopaunatel Bekropa. [Ipocreiiiue 3a1aun B KOOpAUHATAX. YTOI MEXIY
BekTopamu. CKallsipHOE ITPOU3BECHUE BEKTOPOB. BrIUKCIIEHHE YIIIOB MEKIY NPSAMBIMU U
r10cKocTsAMU. KOOpiMHAaTHO-BEKTOPHBIN METO/] IPU PELIEHUH T€OMETPUUECKHX 3a]a4
KoMOMHMpOBAaHHOE 3aHSATHE

Tema 3.6. Ilpsamble u Copepxanue yaueOHOro MaTepuana

[UIOCKOCTH B NPAKTHYICCKUX  PacrionokeHne NPsAMBIX U INIOCKOCTEH B OKpYy»KarolieM Mupe (IpupoJie, UCKYCCTBE, apXUTEKTYpeE, 3

sazadax TeXHHKE). Pelenne npakTuko-opueHTUPOBAHHbIX 3a/1a4
KomOuHMpoBaHHOE 3aHATHE

Tewma 3.7. Pemenue 3amau.  |ComepikaHue y4eOHOTo MaTepuana

LIpsMbIE U TLIOCKOCTH, Pemrenne 3a1a4 Ha HaXOXKACHUE TEOMETPUYECKUX BEIMYHH C UCIIOIB30BAHUEM aIlllapaTa BEKTOPHON 3

KOOpAWHATHI U BEKTOP eGB!
KomOnHupoBaHHOE 3aHATHE

Paznen 4. OcHOBBI 20
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkuun
Tema 4.1. OcHOBBI Copeprkanne y4eOHOro MaTepurana
TPHT'OHOMETPHH CHHYC, KOCUHYC M TAHT€HC YUCJIOBOI'O apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAaHI'€HC YHCIOBOTO 4

aprymenTa. TpuroHomerpuieckasi OKpy>KHOCTb, OTIPe/IeJIeHnEe TPUTOHOMETPUYECKUX (PyHKINH
YUCJIOBOIO apryMeHTa

KoMOmHMpOBaHHOE 3aHSATHE

Tema 4.2. OCHOBHBIE

CopepxaHre yaeOHOT0O MaTepuana
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TPUTOHOMETPUUYECKHE [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI 4
TOKECTBA KoMOnHIpOBaHHOE 3aHATHE
Tema 4.3. CopepxaHue yaeOHOT0o MaTepuana
TPI’IFOH01\/13TI3I/1‘1¢£3KI’1e Oynxkius. [lepuoanyeckue pynkuuu. Tpuronomerpuueckue QyHKIMH, UX CBOUCTBA U TpapuKu 2
(byHKIWH, MX CBOHCTBA U KomOnHupOBaHHOE 3aHATHE
rpaduku
Tema 4.4. Cojepkanue ydeOHOro Marepuana
TpuroHoMeTpudeckue PemreHre TpPUroHOMETPUYECKUX YpaBHEHHUN. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 4
YPAaBHCHMUA 1 HCPABCHCTBA It s\ iGupnpoBanHOe 3aHATHE
Tema 4.5.Ucnonb3oBanue  |CoxmeprkaHue yueOHOTO MaTepuasia
TPUTOHOMCTPHH B [IpoBeneHne MPaKTUYECKUX PacueToB Mo (GopmyiaM TpuronoMmerpuu. Mcnonb3oBanue rpadukoB 2
npoeccHoHanbHoM chepe (yHKIMH 17151 KCCIIEIOBAHMS TPOLIECCOB M 3aBUCHMOCTEH, KOTOPBhIC BO3HUKAIOT ITPH PEIICHUN 3a71a4 U3
NMpyrux y4eOHBIX AUCIHUILINH U PEATBHOMN KU3HU
KomOuHMpoBaHHOE 3aHATHE
Tema 4.6. Pemenne 3amau  (Coneprkanue y4eOHOTo MaTepHaia
TPUTOHOMETPHH Tpuronomerpuueckre GyHKIUH, TOKAESCTBA U YPABHEHHS 4
KomOnHupoBaHHOE 3aHATHE
Pa3zpnen S. MHoOrorpaHHuMKH 24
U TeJia BpallleHHus
Tema 5.1. MHororpanauku (CopepkaHue yueOHOro Marepuana
[loHsATHE MHOTOIPAaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOI'PAHHUKA, BBIITYKJIbIE U HEBBITYKIIbIE 4
MHOTOTpaHHUKH; pa3BEPTKa MHOrorpaHHuka. [lpusma: n-yroipHas npusma; rpaHi 1 OCHOBAHHUS
MPU3MBI; IpsIMast 1 HAKJIOHHAsl IPU3MbI; OOKOBas M MOJIHAS MIOBEPXHOCTH Mpu3Mbl. [lapamuienenunen,
[PSIMOYTOJIBHBIN MTapajuIeenuIle]l U ero cBoicTa. [Inpamuaa: n-yrojapHas nupaMuia, TpaHu U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIbL; TPABUIbHAS U yCEUEHHAS
nupamMuia. IEMEHThI IPU3MbI U TUpaMuibl. BerurcieHne 3J1eMeHTOB MHOTOTPaHHHUKOB: pEdpa,
TMaroHalu, yriibl
KoMOnHMpOBaHHOE 3aHSTHE
Tema 5.2. IIpaBuinbHBIE CopneprxaHue yueOHOro MaTepuaa
MHOTOIPAaHHUKH. [110mane  [[TpapuibHble MHOTOrPAHHHUKHA: MOHSTHE IPABIIFHOTO MHOTOIPAHHHIKA; IPABHIbHAS IIPH3MA U 4
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[MOBEPXHOCTHU
MHOT'OI'PaHHUKOB

[IpaBUIIbHAS TUPAMU/IA; IPABUIIbHAS TPEYroibHas MUPaMUa U IPAaBUIIbHBINA TETpa3ap; KyO.
[IpencraBieHue 0 NPaBUIbHBIX MHOIOTPAHHUKAX: OKTA3p, JOAEKadAp U ukocasap u ap. CeyeHus
pu3Mbl U nupamuabl. [Inomans 60K0BOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSAMON IPU3MBI,
TUI0INAb OCHOBAHMIA, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi mpu3Mel. [nomans 60koBoi
MMOBEPXHOCTHU M MMOBEPXHOCTH MPABMIIBHOM MUPAMUIBI, TEOPEMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEYEHHOW MUPAMUIBI

KoMOMHMpOBAaHHOE 3aHSATHE

Tewma 5.3. Tena Bpamienust

Copepxanue yaueOHOro MaTepuana

[ {minHapuYeckas MOBEPXHOCTh, 00pa3yrolie HUIMHIPUIECKON TOBEPXHOCTH, OCh LIMJIMHAPUYECKON
noBepxHocTU. [{unuuap: ocHoBaHMA U OOKOBas NOBEPXHOCTh, 00pa3yroIas U 0Ch, IUI0IIAL OOKOBOM 1
[10JIHOM moBepXxHOCTH. KoHMUEcKas TOBEPXHOCTb, 00pa3yroliie KOHUYECKON TOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKOH noBepxHocTU. KoHyc: OCHOBaHME U BEpIIKHA, 00pa3yolas U och, IIIOA/b
OOKOBOH U MMOJIHOW MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolIre U BBICOTa, OCHOBAHUS  OOKOBast
noBepxHocTb. Cdepa u map: LEeHTp, paguyc, T1aMeTp, IUI0Iadb IOBEPXHOCTU cdephl. BzanmHoe
pacrioyioskeHue chepbl U INIOCKOCTH, KacaTellbHas MIIOCKOCTb K chepe, miomans chepsl. M3o0pakenue
TeJ BpalleHMsI Ha III0CKOCTH. Pa3BépTka nuinmHapa 1 KoHyca

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 5.4. O6beMbI u
MJIOIIAN TOBEPXHOCTEMN TEN

Cojepkanue y4eOHOro Marepuana

[Tonstre 06 00bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEMe
MPSIMOYTOJIBHOTO TTapaJuIeIIeTIAIIe/Ia U CISICTBUS 13 He€. 00beM MHpaMuIbl U TPU3MbL. OO0BEM
[IMHApA, KoHyca. O0bEM 1mapa u miomaas cgepsl. [logobHsie Tena B mpoctpancTBe. COOTHOIIECHHS
MEXTy TUIOIIAAsIMU TOBEPXHOCTEH, 00bEMaMu oJ00HBIX Tenl. CedeHus UIuHApa (MapajjienbHo U
MEPIIEHAUKYIISIPHO OCH), CeUEHHsI KOHYca (TapasuieIbHOe OCHOBAHHUIO M IIPOXO/AIIee Yepe3 BepIInHY),
ceueHHs 11apa. MHOTOrpaHHHK, OMMCAaHHBIN OKOJIO chepsl; cdepa, BIMCaHHAS B MHOTOI'PaHHHUK WJIH B
TEJIO BpAIICHUS

KomOuHMpoBaHHOE 3aHATHE

Tema 5.5. JIBrxkeHue B
npoctpaHcTBe. CeueHus u
KOMOWHAINH
MPOCTPAHCTBEHHBIX QUTYD B

ConeprkaHuie yueOHOTO MaTepralia

CrMMeTpHs B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOUKH, IPSIMOMN, TNIOCKOCTH. DJIEMEHTHI
CUMMETpPHUU B IUPAMUJaX, NapauleIenue1ax, IpaBUIbHBIX MHOTOTpaHHUKaX. CUMMETpUS B IPUPO/IE,

ApXHUTEKType, TEXHUKE, B OBITY, B ipodeccuu. Vcronp30BaHue ABMKEHHI B IPOCTPAHCTBE MPU
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Mpo(dhecCHOHABHBIX 3aa9ax

[PEIICHUHU 3aa4. HOCTpO@HI/Ie CeUeHUI MHOI'OI'PAaHHUKOB U TCJI BPAIICHUS. MeTO,Z[ CJICOOB. KOM6I/IHaI_II/I$I
TCJI BpalllCHUA 1 MHOI'OI'PaAaHHUKOB. Hcnons3oBanue KOM6PIH3L[HI>1 MHOI'OI'PAaHHUKOB U TCJI BpAallICHUA B
IMPAKTUKO-OPHUCHTHUPOBAHHBIX 3aJadax

KoMOMHMpOBAaHHOE 3aHATHE

Tema 5.6. Pemienue 3aau.

Conepikanue yueOHOro MaTepHaia

MHororpaHHIKY 1 TeNa Brruucienue BeMuuH (JUTHHA, YTOJ, 00bEM, TUIONIAIb ITOBEPXHOCTH ) TE€OMETPUUYECKHUX (pUryp, 4
BPaLlCHHA MCTIOJb3Ys U3yueHHbIe (popMyiibl U MeTobl. [locTpoeHne ceueHuii MHOrOrpaHHUKOB METOJIOM CIIEJIOB,
BBINOJIHEHUE (BBIHOCHBIX) MJIOCKUX YEPTEXEN U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUI CBEPXY,
cOOKY, CHU3Y
KoMOMHMpOBAaHHOE 3aHATHE
Paznen 6. [IpousBoanas u 30
nepsoodpa3Hasi pyHKuMu
Tema 6.1. MonoToHHOCTb U |CozepikaHue yueOHOro MaTepuaia
PKCTPEMYMbI (yHKIHH. [TpomMexyTKr MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbosbiee u 4
TotKu sKCTpeMyMa HanMEHblIIee 3HaueHue (PyHKIMH Ha IPOMEXYTKE
KomOuHMpoBaHHOE 3aHATHE
Tewma 6.2. [lonstue Cojepkanue y4eOHOro MaTepuana
HETPEPBHIBHOCTH QYHKIIMH. HenpepbiBHble QyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
Meton unTepBanos KomOnHupoBaHHOE 3aHATHE 4
Tewma 6.3. IIponsBoanas. ConeprxaHue yueOHOro MaTepuaa
FCOMGTPH‘{?CKPWI u [IpousBonHas ¢pyHkuu. ['eomerpuueckuit u puzndecKkuil cMbICi pou3BoaHOM. [IpousBoiHbIE 2
q)queCKHHVCMHCH hiieMeHTapHBIX QyHKIHA. DOpMyITBl HAXO0KICHHUS TPOU3BOIHOW CYMMBI, TIPOU3BEIECHUS U YACTHOTO
MIPOU3BOJHON Dy
KomOnHupoBaHHOE 3aHATHE
Tema 6.4. MoHoTtoHHOCTE  [CozeprkaHue yueOHOTo MaTepuana
¢bynkuuu. Toukn [TpuMeHeHne TPOU3BOTHON K UCCIIEIOBaHUIO (DYHKIIMIA HA MOHOTOHHOCTb M SKCTPEMYMBI 4
DKCTpeMyMa KomOnHupoBaHHOE 3aHsATHE
Tema 6.5. Haubonpmee u  |Cozmeprkanue ydeOHOTO MaTepraa
HAHMCHBIICC SHAYCHHUA Haxoxxaenre HanOoJbIero 1 HAMMEHbIIETo 3HaYeHus1 (PYHKIMU Ha oTpe3ke. [Ipumenenue 2
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byHKITIN

[IPOU3BOIHOM JIsl HAXOXKACHUSI HAUTYYIIIErO PEelIeHUs B MPUKIAIHBIX 3a7a4ax, Uil OIpeeIeHUs
CKOpPOCTH Tpoliecca, 3aaHHOro (GopMyIioil uiu rpadpukomM

KoMOnHIpOBaHHOE 3aHATHE

Tema 6.6. Haxoxaenue

Conepixanue yaeOHOro MaTepraia

ONTUMAJILHOTO pe3ynbraTa ¢ [[Ipukiaanbie 3aJauu, B TOM YHCIIE COLUATBHO-3KOHOMUYECKOTO B (PU3MYECKOT0 XapaKTepa, ux 2
[OMOIIbIO IPOU3BOJHOMN pelleHre CpeICTBAMU MaTeMaTHYECKOT0 aHaIn3a
KoMOnHMpOBaHHOE 3aHATHE
Tema 6.7. IlepBooOpaznas  |Conepkanue yueOHOro mMaTepuaia
(yHKIHIH [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 4
KoMOMHMpOBAaHHOE 3aHATHE
Tewma 6.8. [Lnomans Cogepxanue yueOHOTro MaTepuana
KPUBOIMHCHHON TPANCLMH. [[{HTerpall, ero reoMeTpudecKuil 1 GH3MuecKuii cMbICH. BBIUICIeHHE HHTErpala 10 dbopmyre 4
Popmyia HetoToHa — Hrerotona-Jleitoauma
JletiOHMIIA
KomOuHMpoBaHHOE 3aHATHE
Tema 6.9. [Ipumenenue Copnepkanue y4eOHOro MaTepuana
TPOM3BOHON 1 Perienue 3a1a4 Ha MPUMEHEHUE MPOU3BOAHON U MHTETpajia Uil BIYUCIEHHUS (PU3MUECKUX BEIUYUH U 4
epBOOOpasHON QYHKIMU  |qyomaneit
KomOnHupoBaHHOE 3aHATHE
Pa3nen 7. Teopusi 16
BEPOATHOCTEH U
CTAaTHCTHKA
Tema 7.1. Ilpencrasnenne  |ComepikaHue ydeOHOTO MaTepuana
J@HHBIX 1 OIIMCaTC/IbHAA [IpencraBieHne TaHHBIX C IIOMOIIBIO TabnuI U nuarpamMm. Cpennee apudMeTHIeckoe, MeIuana, 2
CTaTHCTHKA HanOoJbIlIee U HAaMEHbIIee 3HAaUeHUs, pa3Max, AUCTIEPCHs], CTaHAApPTHOE OTKIOHEHUE YHCIOBBIX
HaOOpOB
KomOnHupoBaHHOE 3aHATHE
Tema 7.2. Cnyuaiinbie Copepkanue y4eOHOro MaTepurana
coObrTist. Oneparuy Haj Ciy4aiiHple SKCIIEPUMEHTHI (OMBITHI) M CiIydailHble COOBITHA. DJIEMEHTapHbIE COOBITHS (MCXOJIBI). 2

COOBITUSIMU

BeposTHOCTB ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSATHOCTU COOBITHI. CiydaliHbIE OTIBITHI C

AdBHOBO3MOXXHBIMHU 9JICMCHTAPHBIMU COOBITHUSIMH. BepOHTHOCTI/I COOBITHH B OIIbITax C
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[PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHUSIMH.
Onepanuu HaJ COOBITUSAMHU: TIepecedeHre, 00beIMHEHUE, IPOTUBOIIOJIOKHEBIE COOBITHS. J{narpaMMel

Ditniepa. opmyna ClI0XKeHUs BEpPOSATHOCTEN. Y CIIOBHAS BEPOSTHOCTh. Y MHOKEHHUE BEPOSTHOCTEM.
JlepeBo ciydaiiHOro 3kcriepuMenTa. GopMyiia OJTHOM BepOSITHOCTU. He3aBucumbie COOBITHS

KoMOnHIpOBaHHOE 3aHATHE

Tema 7.3. BeposTHOCTD B
npodeccHoHaIbHBIX 3a/1auax

Copepxanue yueOHOro Marepuana

[lepBrunas 00paboTKa CTaTUCTHUECKUX JaHHBIX. [ padudeckoe ux npencrasineHue. Haxoxnenne
CPeIHUX XapaKTEPUCTHK, HAOII0JaeMbIX JaHHBIX. OlEeHKa BEPOATHOCTH COOBITHS B IPOPECCHOHATBHON
NesITebHOCTH, PEHIeHNE PO(EeCCHOHANBHBIX 33/1a4 HA BEPOSITHOCTH COOBITHS, TPIMEHEHHE
CTATUCTUYECKUX METOJI0B JJIsl PEeLIECHUS NPOPECCHOHANBHBIX 3a/1a4

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 7.4. DneMeHTbI
KOMOWHATOPHKHU

Cogepxanue yaueOHOro MaTepuana

KombunaTopHoe npaBmiio ymMHOkeHus. [lepectanoBku u ¢akropuain. Yncno coyeranuid. TpeyronbHUK
[Tackans. ®opmyna 6uHoMa HeloToHa

KomOuHMpoBaHHOE 3aHATHE

Tema 7.5. Cepun
MOCJIEIOBATEIILHBIX
MCIILITAHUNA

CopepxaHue yaeOHOTO MaTepuana

brHapHBI ciTydaiiHbIi ONBIT (MCIIBITAHKE), YCIeX U Heynaua. HezaBucumslie ucnbitanus. Cepust
HE3aBUCHMBIX UCTIBITAHUH /10 epBoro ycnexa. Cepusi He3aBUCUMBIX UCIIBITaHUHM bepHyu

KomOuHMpoBaHHOE 3aHATHE

Tema 7.6. CnyuaiiHble
BEJIMYMHBI U pacrpeiesieHusl.
MaTtemaTHuecKOoe OXKUAAHNUE
CITy4ailHON BEJTMYHHBI

Conepixanue yaeOHOro MaTepraia

Cnyuaiinass BenuuuHa. Pacnpenenenue BepositHocTed. [luarpamma pacnpenenenus. IIpumepst
pacrpeiesieHnid, B TOM YHCIIe, TEOMETPUIECKOE 1 OMHOMHAIILHOE.
uciaoBbIe XapaKTCPUCTHKHU CJ'Iy‘—IﬂfIHBIX BCJIMYHH: MAaTEMATUYCCKOC OKHAHUEC, TUCTICPCUA U

CTaHJapTHOE OTKJIOHEHHE. [[pruMephl MpUMEHEHNT MaTEMAaTUYECKOTIO OKUaHHs, B TOM YHUCIIE B
3ajjauax U3 NOBCEAHEBHOM U3HU. MaTeMaTHuecKoe OKuAaHne OMHApHOU CITy4ailHON BeTMYNHBI.
MaTtemMaTHueCKOE 0XKUIaHUE CYMMBI CITy4allHbIX BEIMUMH. MaTeMaTn4eckoe 0KUJaHUE U JUCTIEPCUs
reOMETPHUECKOr0 U OMHOMUAIBHOTO paclpeieeHul

KomOuHMpOBaHHOE 3aHATHE

Tema 7.7. 3akoH OONBIIMX
uucesn. HenpepriBHbIE

ConeprkaHuie yueOHOTO MaTepralia

3aKoH OOJIBIIMX YKCEN U €r0 POoJib B HAYKe, PUpoJe U ol1iecTBe. BEIOOPOUHBIH METOA HCCIIEIOBAHUIA.
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CIIy4aiiHbIE BEJIUYUHBI
(pactipeienieHust)
HopMmainbHOE pacnipeneneHue

[IprMephl HEeNIPEePhIBHBIX ClydyalHbIX BednurH. [loHATHE 0 MIIOTHOCTH pacnpeaeneHus. 3aaauu,
[PUBOJIALINE K HOPMAJILHOMY pactipeeneHuto. [lonsatue o HopMaabHOM pacrpeaeneHun

KoMOnHIpOBaHHOE 3aHATHE

IMpome:kyTouHasi arTecTanusi (3a4eT ¢ OLEHKOM)

Bcero:

144
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4. YCJIOBUSA PEAJIN3AIIAN TPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

4.1. TpeGoBanusi K MaTepraJIbHO-TEXHUYECKOMY 00ecredeHH IO
Peanu3arus nmporpaMmbl yueOHOM JUCIMIUIUHBL TpeOyeT Hamudus  y4eOHOTO
KJIacca MaTeMaTUKH.

[loarotoBka BHEAyIUTOPHOW padOTHl JOJDKHA OOECHEeYMBATHCS JOCTYIIOM
KaXaoro oOydaromerocs K 0OazaM JaHHBIX U OubOnumoreyHsiM (onaam. Bo Bpems
CaMOCTOSTENIbHOMN MOATOTOBKU, O0YUYaIOIIHECs JOJKHBI ObITh 00€CTIEUEHBI JOCTYIIOM K
cetu HTEpHET.

O6opynoBanne yue0HOro kaduHera u paboumx MecT KaOMHeTA: MOCAOUYHbIC

MecTa i 00yJaronuxcs, pabouee MeCTo MpernoaaBarelis, 10cKa, y4eOHUKH.

Texnnuyeckue cpeacTBa 00y4eHHus1: HOYTOYK, IPOEKTOP, IKPaH.

4.2 O0mme TpeOOBaHHUSA K OPraHU3ANNH 00Pa30BaATEIbHOU 1eATEJIbHOCTH

OcBoenune 00yJaronmmMucs yaeOHON JUCITUTUITMHBI MOKET MPOXOIUTH B YCIOBUSIX
CO3JIaHHOM  00pa3oBaTENbHOW CpeAbl Kak B  00pa3oBaTEIbHOM  OpraHu3aIluu
(yupexaeHud), TaKk M B OpraHu3alUsiX COOTBETCTBYIOIIMX mpoduio yueOHOU
JUCHUTUIAHBI.

[IpenonaBanue y4yeOHOW AMCIUIUIMHBI JOJDKHO HOCHTH TEOPETUYECKYI0 H
IPAKTUYECKYIO0 HAMpaBIEHHOCTh. B mpoliecce mpakTHYECKUX 3aHATHA OOydaroIuecs
3aKPEIUISIIOT W YIUIYOJISIIOT TEOPETUYECKHE 3HaHUs, NPHOOpEeTaroT HeoOXO0IUMbIe
npodeccruoHanbHble YMEHUS U HaBBIKH.

N3yuenne  gucuumiuabl  «MaTeMatuka» 1O CHEUAIbHOCTH  JIOJDKHO
IIPEIIECTBOBATh OCBOCHUIO MPOQPECCUOHATIBHBIX MOTYJICH.

Teoperuueckue 3aHATHA JIODKHBI TPOBOJUTHCS B y4eOHOM KaOWHETe
MaTEeMaTUKH.

Texymuii 1 TPOMEKYTOUHBIN KOHTPOJIb O0YUEHUS CKIIAIBIBACTCS U3 CIICITYIOITUX
KOMIIOHEHTOB:

TEKYIIUIl KOHTPOJIb: ONpoc OOydYalolmuXcs Ha 3aHATHSAX, MPOBEICHUE
TECTUPOBAHMS, PEIICHUE MPUKIAIHBIX 3a/1ad 00y4YaroIIUMHUCS B TIPOIECCe MPOBEICHUS
TEOPETUUECKHUX 3aHATUN U T.1.;

NMPOMEKYTOUYHBIN KOHTPOJIb: 3a4ET C OLCHKOM.

4.3. KaapoBoe obecnieuenune 00pa3oBaTe/ibHOI 1eATEIbHOCTH

TpeOoBanuss K KBaTU(UKAIIMK TEIArOTUYECKUX KaJapoB, OCYIIECTBISIONINX
peamuzaruio  OIIOIT CIIO-IITICC3 mno crnenuanbHOCTH JOMKHA 00ECTICYMBATHCS
MeJarori4ecKuMU  KaJpaM#, WMEIONTUMHU BbICIiee 00pa3oBaHHME, COOTBETCTBYIOIIEE
npoduiato  mpenojaBaeMoil  ydeOHOW  IUCHMIUIMHBL.  ONOBIT — JESITEIBHOCTH B
OpraHu3alMsIX COOTBETCTBYIOIIEH 0Opa3oBaTesibHON cephl ABIAETCS 005S3aTeNbHBIM
LTSt npernojiaBaresne, OTBEYAIOIINX 3a OCBOCHHE oOy4Jaronmmcst
o0mieoOpa3zoBarenabHOro yueOHoro nukia. [lpemnoaaBarenu nomy4yaoT JOMOIHUTEILHOE
npodeccroHanbHOe 00pa30BaHUE MO MporpaMMaM MOBBIIIEHUS KBAIW(UKAIIMH, B TOM
gucie B (hopMe CTRXKUPOBKH B MPOPMIHHBIX OPraHU3ANMIX HE PEXe OJHOTO paza B 3
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roja.
4.4 NndopmanuonHoe odecrieuenue odydenus. Ilepeyenr pexoMeHayeMbIX

yueOHbIX n3nannii, UHTepHeT-pecypcoB, 10MOJHUTEIbHOM JUTepaTyphl

OCHOBHBIC HCTOYHHUKH:
1. AmumoB 1. A., Komsrun FO.M., TkaueBa M.B. u apyrue. Marematuka: anredpa
U Hayaja MaTeMaTUYEeCKOro aHaliu3a, reoMeTpusi. Anredpa U Havyajla MaTeMaTHYECKOTO
ananmm3a 10-11 kimace AkrmonepHoe oo1ecTBo «M3marenberBo «lIpocBemenne.
2. AranacsH JI.C., byry3oB B.®., Kagommie C.b. u npyrue Maremaruka: anredpa u
Hayaja MaTeMaTHYeCKOTo aHanu3a, reomerpus. ['eomerpus 10-11 xknacc AkimoHnepHoe
obmectBo «M3mgatenbeTBo «IIpocBemenne.

3. M.U. bammakoB MaremaTtuka: yuel. JJisi CTYJEHTOB YUPEXKJICHUN cpel. mpod.
o0pa3oBaHUs.
4, OO0111€CTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCThIO «O0pa3oBaTebHO-U3/1aTENbCKUN

LOCHTP «AK&I[CMI/IH» .

)_IOHO.]IHI/ITeJ'IbeIe HCTOYHHKH

1. Anrebpa m Hayasa MaremMaThmuyeckoro anHaim3a. 10-11 xnaccel. ba3oBwii
ypoBeHb : yueOoHuk / III. A. Amumos, FO. M. Konsarun, M. B. Tkauésa u ap.
— 18-e u3a. — M. : IIpocBemenue, 2012. — 464 c.

2. KoamoropoB A. H. Anre6pa 1 Hayajla MaTEMaTHYECKOr0 aHaJIK3a : y4eO. Jjs
10-11 ku. ob6meoOpasosar. vupexaenuii / A. H. Koamoropos, A. M.

AoOpawmos, 0. I1. JIyaaunued 1 ap. — 17-e n3a. — M. : [Ipocsenienune, 2008.
— 384 c.
3. IloropenoB A. B. I'eomerpus. 10-11 kmaccel : vue0. juig o0meoOpa3oBar.

oprauu3anuii : 6a3oBeiil 1 npodwuia. ypoeau / A. B. I[Toropenos. — 13-e usj.
— M. : IIpocBemenune, 2014. — 255 c.
4. T'eomerpusa. 10-11 kmaccel : yvaeOuuk / JI. C. Atanacsau,B. @. byry3os, C. b.

KamomiteB u np. — 22-e uzn. — M. : [Ipocsemenue, 2013. — 255 c.

5. Aranacaa JI. C. T'eomerpusa. 10-11 ximaccel : yvue0. i 001eo0pa3oBar.

vupexaeHuil . 0a30BbId 1 npodui. ypoBuu / JI. C. Atanacsau,B. @. byry30B,
C. b. KamomiteB u ap. — 22-e¢ n3zn. — M. : IIpocBemienue, 2013. — 255 c.
6. boromonoB, H. B Maremaruka : vuyeOHMK Juis OakamnaBpos / H. B.

boromonos, Il. . Camoiinenko. — 7-¢ m3A., crepeotun. — M. : JIpoda,
2010. — 396 c.

7. Kyaapmmensa E. C. MaremaTuka : yueOHUK. — 4-¢ m3a. — M. : JlamkoB u K,
2015. — 564 c.
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http://library.lgaki.info:404/2020/%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0%2010-11_%d0%90%d0%bb%d0%b8%d0%bc%d0%be%d0%b2.pdf
http://library.lgaki.info:404/2020/%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0%2010-11_%d0%90%d0%bb%d0%b8%d0%bc%d0%be%d0%b2.pdf
http://library.lgaki.info:404/2020/%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0%2010-11_%d0%90%d0%bb%d0%b8%d0%bc%d0%be%d0%b2.pdf
http://library.lgaki.info:404/2020/%d0%9a%d0%be%d0%bb%d0%bc%d0%be%d0%b3%d0%be%d1%80%d0%be%d0%b2_%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%9a%d0%be%d0%bb%d0%bc%d0%be%d0%b3%d0%be%d1%80%d0%be%d0%b2_%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%9a%d0%be%d0%bb%d0%bc%d0%be%d0%b3%d0%be%d1%80%d0%be%d0%b2_%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%9a%d0%be%d0%bb%d0%bc%d0%be%d0%b3%d0%be%d1%80%d0%be%d0%b2_%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f_10-11_%d0%ba%d0%bb%20.pdf
http://library.lgaki.info:404/2020/%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f_10-11_%d0%ba%d0%bb%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2017/%d0%9a%d1%83%d0%bd%d0%b4%d1%8b%d1%88%d0%b5%d0%b2%d0%b0%20%d0%95.%20%d0%a1_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2017/%d0%9a%d1%83%d0%bd%d0%b4%d1%8b%d1%88%d0%b5%d0%b2%d0%b0%20%d0%95.%20%d0%a1_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf

8. Maremaruka: anredpa v Hauajga MaTeMaTUYECKOTO aHaIKu3a, reoMeTpus. Anredpa
M Hadaja MatemMaTthdeckoro aHaimm3a. 11 xmacc. Huxonwckmit C.M., IloTamos
M.K., PemietnukoB H.H. u apyrue. - M: IIpocsemenne, 2021.

9. Maremaruka: anreOpa ¥W Hadaja MaTEMaTHYECKOTO aHajau3a, TEOMETPHS.
I'eomerpus. 10 kmacc. Anekcannpo A.Jl., Bepuep A.JL., Peokuxk B.M. - M:
IIpoceenienune, 2021.

10.Marematuka: anreOpa W Hadaja MaTeMaTUYeCKOTO aHajHn3a, TEeOMETpHs.
I'eomerpus. 11 kmacc. AnekcannpoB A.Jl., Bepuep A.JL., Peokuk B.M. - M:
[Ipocsemenue, 2021.

11.Marematuka: anreOpa M Hayajga MaTeMaTHYEeCKOro aHaiuza, reomerpus. 10
knacc. Bepuep A.JL., Kapn A.Il. MU3narensctBo "[IpocBemenue".

12.Marematuka: anrebpa ¥ Hayajla MaTeMaTHYEeCKOro aHamu3a, reomerpus 11
knacc. Bepuep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenue.

13.Marematuka: ajireOpa 1 Hayajia MaTeMaTUYECKOro aHalln3a, reoMeTpus. Anredpa
U Hayajla MareMaruueckoro aHaimsa (B 2 yactax) (B 2 yactax). 10-11 kiacc.
Yacts 1: Mopakosuu A.T'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue;
noj peaakiuen Mopakosuua Al'. "MMOILl MHEMO3NHA".

JJIeKTPOHHBIE U3AHUSA

1. Beepoccuiickue nnTepHeT-onmumnuanbl. - URL: https://online-olympiad.ru / -
TeKCT: 2JIEKTPOHHBIN.

2. Ennnas xomnexkuust uudpoBbiX oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru - TekcT: 3JEKTPOHHBIA.

3. Nudopmarnmonnas cucrema «EquHoe OokHO gocTtyna K 00pa3oBaTelbHBIM
pecypcamy». - URL: http://window.edu.ru/ - TekcT: 31eKTpOHHBIN.

4, Hayunas snekrponnas oudimoreka (HOB). - URL.: http://www.elibrary.ru -
TexkcT: 2IeKTPOHHBIMN.

5. OtkpeiThiii  KOIEMK. Maremaruka. - URL: https://mathematics.ru / -
TeKCT: 2JIEKTPOHHBIN.

6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru - Tekcr:
3JIEKTPOHHBIM.

1. ChopaBouHMK 1O  MaremMaTuke Ui mkogbHUKoB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / - TekcT: 371€KTPOHHBIIA.

8. Cpennsis MaTeMaThu4ecKas UHTEPHET HIKOJIA. - URL:

http://www.bymath.net/ - Tekct: a51eKTpOHHBI.
9.®enepanbhblii moptan «Poccuiickoe oopasoanue». - URL: http://www.edu.ru/
- TexcT: 2neKTPOHHBIN.

10.®enepanbHblii LIEHTp HHPOPMAIMOHHO-00pa3oBaTeabHBIX pecypcoB. - URL:
http://fcior.edu.ru / - TekcT: 3NEKTPOHHBIH
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5. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEFHOM

Kontposip u

OOCHKAa PpE3yJabTaTOB

JUCHHUIIVIMHBI

OCBOCHHUSA y4E€OHOW JUCIUILIIMHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIICM IIPpU IIPOBCACHHUHA SaHHTHﬁ, TCCTUPOBAHUA, a4 TAKIKE
BBIITOJIHCHUA 06y‘-IaIOH_[I/IMI/IC$I HHANBUYaJIbHBIX SaﬂaHI/Iﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

Pe3yabTarnl 00yyeHus

OcHOBHBIE TOKA3ATEJH OLEHKU

@®opMbI U METOBI

pe3yJbTaToB KOHTPOJISI M OLICHKH
3HATh: - OCHOBHBIE MOHATHUS U METONBI, | POPMBI KOHTPOJIA:

1) o MareMaruke Kak 4YacTH | UCIIOJIb3YyEMbIE JU1sl | Y CTHBIN Ompoc;

MHPOBOH KYJIbTYpBl M O MecTe | IpeoOpa3oBaHuii W BhIYUCICHUH | [[MCbMEHHBIH O1poc;
MaTeMaTUKd B COBPEMEHHOM | pa3iM4YHbIX anreOpanyecknx | CamocrosarenbHas paboTa;
UMBUIM3ALMU, O  CHoco0ax | BHIPaXKEHUM; [IpakTuueckas pabora;
ONMCaHUs HAa MaTEeMaTUYECKOM | - ornpezeneHue yncyioBoil | TectoBble 3a7aHus.
S3bIKE  SIBICHUM  peanbHOro | pyHKIMH, CHOCOObI 3afaHusi | | MeToabl KOHTPOIIA:
MHUpA; OCHOBHBIE CBOICTBA ()yHKIIHH; Texymui KOHTPOJIb:

2) 0 MaTEeMaTHYeCKHUX | - OCHOBHBIE CHOCOOBI M MeToAbl | OPOHTANBHBIIN OMPOC;
MOHATUSX KaK O BaXKHEHUIIMX | pellIeHus palnuoHanbHbIX, | IHIMBUYaIbHBIN ONPOC;
MaTeMaTHYeCKHUX MOJIENISIX, | MOKa3aTelbHbIX, [IpoBepka camMOCTOATENHHOM
MO3BOJISIIOIIMX ~ OMMCHIBATh U | JOrapupMUUYECKUX, paboTHI;

M3y4aTh pa3Hble MPOLECChl U | TPUTOHOMETpUuecKux ypaBHeHui | KonTponbHas pabora;
SIBJICHUS; IIOHMMaHUE | U HEPABEHCTB; [IpoBepka KOHCIIEKTOB;
BO3MOYXHOCTH -ompenesieHre Mpou3BoaHoH, ee | [IpoBepka coobiieHui;

AKCMOMATHYECKOTO IOCTPOCHUS
MaTeMaTHYECKUX TEOPHIi;

3) MeTonmbl NI0Ka3aTeIbCTB U
QITOPUTMOB pEIICHHUS,

4)  cTaHmapTHBIE  TPUEMBI

peuieHuss  palMOHAIBHBIX U
MPPALMOHAIIBHBIX,
[I0KA3aTENbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX

YpPaBHEHUN W HEPABEHCTB, HUX

CUCTEM; B TOM 4YHUCIE I
IIOMCKA IIYTH  pPEIICHHS U
UJUTFOCTPALIUHU peuieHus

YpPaBHEHU U HEPABEHCTB;
5) 00 OCHOBHBIX TMOHSTHSIX,

1791 (S5 D: " METOJ1aX
MaTeMaTHYECKOTO aHalln3a;

6) 0 TIJIOCKUX u
MIPOCTPAHCTBEHHBIX

reoMeTpuyeckux (Qurypax, Hx
OCHOBHBIX CBOMCTBaX; (hOpMyJIbl
JUIS PELIEHUS] TeOMETPHUYECKHX
3aja4 U 33/1a4 C MPAKTUYECKUM
COJIEp’KaHUEM;

7) o mpoleccax U SIBICHUSX,
UMEIOIINX BEPOSTHOCTHBIN
XapakTep, O CTaTUCTHYECKUX
3aKOHOMEPHOCTSX B PpEaJbHOM
MHUpE, 00 OCHOBHBIX MOHATHUSX

TEOMETPUUECKUN H  (PU3HUECKUiA
CMBICI;

- IIpaBHJIa u bopMyIbl
muddepeHpoBanus GyHKINH;
-TIOHSATUE OIPEIETIEHHOTO
UHTErpaia, €ro reoMeTpUYECKUi
CMBICJI M CBOMCTBA;

- OCHOBHBIE TTOHSITHS
KOMOMHAaTOPUKHU u TEOPUH
BEPOSITHOCTEM;
- AKCHOMBI u TEOPEMBI
CTEpPEOMETPUH
- OINpeNesieHuE M  CBOMCTBa

IMPOCTPAHCTBCHHBIX TCJI: IIPU3MBEI,

napauieNnenumnesaa, MUPAMHU/IBI,
IWINHJIpa, KOHYyCa, I1apa;
-popMynBl  JUISI  BBIYHCICHUS
00BEMOB 51 IUIOLIAAEH
MOBEPXHOCTEH  TeOMETPUYECKHX
Tell.

OueHuBaHuE  BBITIOJIHEHUS
VHIUBUAYAJIbHBIX 3aJaHUN;
[TIporpammupoBaHHbIi
KOHTPOJIb.
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3JIEMEHTapHOU TEOpUHU

BEPOSITHOCTEM; yMEHUH
HaxOJIUTh u OLICHUBATh
BEPOATHOCTH HACTYIJICHUS
coObITHI B MPOCTEUIINX
[IPaKTUYECKUX  CUTyalMsIX U
OCHOBHBIE XapaKTEPUCTUKU

CJIy‘I&fIHbIX BCJIMYHH.

YMeTh:

1) dbopmyaupoBaTh
ONpejieNieHusl,  aKCUOMBI U
TEOPEMbI,  NPHUMEHATh WX,
MIPOBOIUTH JI0Ka3aTeIIbHBIE

paccyXIeHHs B XOJle peleHHs
3ajady;

2) onepupoBaTb IOHATHIAMM:
CTENeHb  4YHCla,  Jiorapugm
qyuciaa;  YMEHHE  BBIIOJHSATH
BBIUMCIICHUE  3HAYCHUH W
peoOpa3oBaHus BIPAXKEHUH €O
CTETIEHSIMH W JlorapupMamH,
npeoOpa3oBaHMs JIpOOHO-
paMoHaIBHBIX BBIPAKECHUH;

3) omnepupoBaTh MOHATHAMHU:
panroHaIbHbIE,
uppaloHalbHbIE,
MIOKa3aTebHbIE, CTETICHHBIE,
norapupmMuyUecKue,
TPUTOHOMETPHUYECKHE
ypaBHEHMsS M HEPaBEHCTBA, HUX
CHCTEMBI;

4) onepupoBaTb HOHATHIMM:
¢byHKIHS, HEIpEPBIBHAS
byHKIMA, IIPOM3BOJIHAS,
nepBooOpasHasi, OmNpeaeIeHHbIH
WHTETpaJ, yMEHHE HaXOIUTh
MPOU3BOJIHBIE  AJIEMEHTAPHBIX

byHKIHH, HCITONIb3YSI
CIIPaBOYHbIE MaTepHabl;
HCCIENA0BaTh B IPOCTEHUIINX
ClIy4asix ¢GbyHKIMN Ha
MOHOTOHHOCTb, HaxOJIUTh

HauOoNbIINE W HAUMEHBIINE
3HaYeHUs (QYHKIHHA; CTPOUTH
rpaduKu MHOTOUJIEHOB c
HCIIOJIb30BAHUEM anmapara
MaTeMaTH4ECKOI 0 aHaJIN3a;
IPUMEHATh IPOU3BOAHYIO IIpU
pelleHnr 3ajad Ha JABW)KECHHUE;
pemars IIPaKTUKO-
OpUEHTHPOBAHHBIE 3aJaud Ha

- Bemonuare apupmernyeckue
JEICTBYS HAJl YUCIIAMH, COYeTas
YCTHBIE U NHCbMEHHBIE IPUEMBI;
- HaXOJIUTb 3HAYCHMsI KOPHS,
CTEINEeHH, Jorapudma,
TPUTOHOMETPUUECKUX
BBIPa)KCHUI Ha OCHOBE
OIIpeeIICHNs, UCIIONb3Ys IIPU
HEOOXOMMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA;
I10JIb30BaThCs MPUOIMKEHHON
OLICHKOW ITPY NMPaKTUYECKUX
pacuerax;

- BBIMOJIHATB IPpeoOpa3oBaHuUs
BBIPa)KCHUH, IPUMEHSA
(opMyIIbl, CBSI3aHHBIE CO
CBOMCTBaMM CTEIICHEH,
norapu¢pmoB,
TPUTOHOMETPUUECKUX (PYHKIIMIA;
- pelarh palloHAJIbHBIE,
MOKa3aTebHbIE,
norapupMHUUEcKue,

TPUTOHOMETPUYECKUE YPABHEHMS,

CBOJAIIMECS K IMHEHMHBIM U
KBaJApPaTHBIM, a TAKKE
AHAJIOTUYHBIC HCPABCHCTBA U
CUCTCMBI

- BBIYHCIITH 3HAUCHHEC q)yHKLII/II/I
10 3aIaHHOMY 3HA4YCHUIO
ApryMCHTa npu Pa3INYHBIX

crniocobax 3afaHus QyHKIINU;

CTpOUTh TpadUKH  HU3yYEHHBIX
GyHKUIMH, WIUTIOCTPUPOBATH T10
rpaduKy CBOICTBA 3JIEMEHTAPHBIX

INZEINIVIZH
- OIIUCBIBATH B3aUMHOC
PAaCIIOJIOKCHHUC MMPAMBIX

IIJIOCKOCTEMN B IPOCTPAHCTBE,

- pemaTh IJIAHUMETPUYECKUE U
MPOCTEHIINE CTEPEOMETPUUYECKUE
3a/1a4n Ha HAXO0XJICHUE
reOMETPUUYECKUX BEJIWYUH (IUIMH,

yTJIOB, TUIOMIAIel, 00HEMOB);
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HauOoNbIINE W HAWUMEHBIIHE
3HAUEHUS, HA  HaXOXKICHHUE
MyTH, CKOPOCTH U YCKOPEHUSI,

5) omnepupoBaTh MOHSATUAMH:

panuoHanbHast byHKIMS,
II0Ka3aTeabHas byHKLMS,
CTENEeHHAs byHKIHS,

norapupmuueckas  pyHKIu,
TPUTOHOMETpHYECKHE (DYHKIIH,
oOpaTHble (QYHKUMHU; YyMEHHE
CTPOUTH TpapUKH H3YYCHHBIX
GbyHKIUH, HCII0JIb30BATh
rpaduku npu U3y4YCHUH
MPOLECCOB W  3aBUCHUMOCTEM,
IpU PElICHUH 3a1ad U3 JAPYrux
y4eOHBIX MPEJMETOB H 3ajad U3
peaNbHOW JKW3HH;, BBIPAXKATh
dbopmynamMu 3aBHUCHMOCTH
MEXy BETMYMHAMU;

6) pemiate TEKCTOBBIC 3aJaud
pa3HBIX TUIOB (B TOM YHCIE HA
IPOLEHTHI, JOMM W YacTH, Ha
IBIKEHUE, paboOTy, CTOMMOCTH
TOBapOB M  YCIIyT, HAaJOTH,
3a/1auM U3 00JacTy yrnpaBiIeHUS

JIUYHBIMU U CEMEMHBIMU
¢uHaHCamMM); COCTAaBJIAITh
BBIPAXKECHMUS, YPaBHEHUS,

HEPaBEHCTBA U MX CHCTEMBI IO
YCIOBHIO 33JayM, HCCIeI0BaTh
MOJTyYeHHOE pemieHne "
OLIEHUBATh IPaBJONOA0OHOCTD
pe3yIbTaTOB;

7) omnepupoBaTh TMOHATHIMHU:
cpenHee apudMeTuIecKoe,
MenaHa, HauboJbIIIee u
HaMMEHBIIIee 3HAUYCHUS, pa3Max,
JHCTIepCHs, CTaHJapTHOE
OTKJIOHCHHE YHCJIOBOTO Habopa;
yMeHue U3BIIEKATb,
WHTEPIPETHPOBATH
uHpOpMaInIo,
MPEACTaBICHHYI0 B TaOJMIax,
Ha JauarpamMmax, rpadukax,

OTPaXKAIOILYIO CBOMCTBA
peanbHbIX MPOILIECCOB u
SIBIICHHIA; MPECTABIIATh
uHpOpMALIMI0O €  MOMOIIKIO
TalJIHI u JarpaMm;

UCCIIEIOBAaTh  CTaTUCTUYECKHE
JaHHBIE, B TOM 4YHCIE C
IPUMEHEHUEM rpapuuecKux

BrimonHaTe IedcTBUH HaX
BEKTOpaMHU

- HaXOJUTh CKaJIIpHOE
MIPOU3BE/ICHUE BEKTOPOB

- HaXOAWTh KOOPAMHATHI TOYEK B

HIPSIMOYT OJIBHOU JIEKapTOBOM
cucTeMe KOOPJMHAT

- HaXOJUTh IIPOU3BOIHYIO
byHKIAH

- wmccnenoBaTth  (QYHKIMU U
CTPOUTH rpaduKH

-  HaXOAWTh HEOIpEIeICHHBIE
WHTETPaJIbI

- BBIYHCIATH  OIPEICICHHBIC
WHTETPAJIbI

- pelarb IIpOCTENIINE
KOMOWMHATOPHBIC 33]]a4l METOJIOM
niepedopa, a TaKxke C
WCTIOJIb30BaHUEM U3BECTHBIX
opmyu;

- BBIYUCIATH B HpOCTCfIHIHX
ClIydasx BEpOATHOCTU COOBITHH
Ha OCHOBC nmoacycra qucia
HCXOO0B.
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METOAOB M 3JIEKTPOHHBIX
CPEACTB;

8) omepupoBaTh MOHITUAMU:
CIIy4alHBbIM ONBIT U CIIy4ailHOE
coObITHE, BEPOSITHOCTb
CIly4aifHOrO COOBITHS; YMEHHE
BBIUUCIIATh  BEPOATHOCTh  C
UCIOJIB30BAHUEM TpapUUECKuX
METO/IOB; IPUMEHATh (HOPMYJIbI
CIIOKEHHUS U yYMHOXXEHHS
BEPOSATHOCTEH, KOMOUHATOPHBIE
baktel u®W  ¢GopmMydBl  TpHU
pelieHn  3a7ay;  OLIEHUBATh

BEPOATHOCTHU PCATIBbHBIX
CO6BITPII>1; 3HAaKOMCTBO CO
CJIy‘I&fIHBIMH BCJIIMYNHaAMU,

YyMEHUE NPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX
yucedl B OPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

9) omnepupoBaTh TOHSATHUAMH:
TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, JBYT'PaHHBIN
yrou, CKpELIMBAOIIHNECS
npsiMble, MapajlIeIbHOCTh U
NEPIEHIUKYISIPHOCTD  MPSMBIX
U IUIOCKOCTEH, Yroa MEexXIy
MPSIMBIMU, YTOJI MEXY MPSAMOM
U TUIOCKOCTBIO, YTOJ MEXAy
IUIOCKOCTSIMH, PAcCTOSHUE OT

TOYKH 10 IIJIOCKOCTH,
pacCTOSIHUE MEXAY TMPSMBIMHU,
paccTostHue MEXKTY
IJIOCKOCTSIMU; yMEHHUE

WCTIOJNB30BATh TPH  pEIICHUH
3aJa4  U3ydeHHble (aAKThl H
TEOpEMBI INITAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl OO0BEKTOB
OKPYKaIOIIEr0 MHPA;

10) omepupoBaTh MOHATHIMM:

MHOTOTpaHHUK, CEUCHHE
MHOTOI'paHHUKA, KyO,
napajiesIenuner, pu3Ma,
UpaMuaa, ¢durypa u
MOBEPXHOCTh BpallleHuUs,

HWIMHAP, KOHYC, wap, cdepa,
ceyeHuss (GUTYpbl BpalleHus,

MJIOCKOCT, Kacaromascs
cheprl, MOWIMHIpPA, KOHYCA,
IJI0IIAab IIOBEPXHOCTH

MApaMUbl, TPU3MBI, KOHYCAa,
IWIMHAPA, TUIOMAgs  chepsl,
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o0beM Kky0a, TPSMOYTOJIBHOTO
napajuiesienuneaa, MTUPAMUTIBL,
MpU3MBI, LWIMHIpa, KOHYcCa,
mapa; yMEHHE  H300pakaTh
MHOTOTPaHHUKHU U MOBEPXHOCTHU
BpAIIICHUs, UX CEUYCHUS OT PYKH,
c MOMOIIbIO YEePTEHKHBIX
WHCTPYMEHTOB H 3JIEKTPOHHBIX
CPEICTB; YMEHHE pacro3HaBaTh
CUMMETPHIO B MPOCTPAHCTBE;
yYMEHHE pacrno3HaBaTh
MIPaBWJIbHBIE MHOTOTPAHHUKH;

11) omepupoBaTh MOHATHSIMU:
IBUKCHHE B  IPOCTPAHCTBE,

moA00HbIE burypst B
MPOCTPAHCTBE;  HCIOJB30BAThH
OTHOIIICHHE TuIoIaAeH

MOBEPXHOCTEM U 0OBEMOB
MoTOOHBIX (DUTYp TPU pEIICHUH
3ajau;

12) BBIUKCIATH TEOMETPUUECKUE

BEJTMYUHBI (nmuHa, yroll,
Iomaabs, o0beM, IUIONIAIb
MMOBEPXHOCTH), UCTIOBb3YS
N3y4YEHHBIE (bopMyIibL 51
METO/IbI;

13) omepupoBaTh TMOHSATUIMH:
MPSIMOYTOJIbHAS cucrema

KOOPJMHAT, KOOPJIMHATHI TOYKH,
BEKTOp, KOOPJIMHATHI BEKTOpA,
CKaJIIPHOE TMPOU3BEICHHE, yroJ
MEXIy  BEKTOpamMH, CyMMa
BEKTOPOB, MIPOU3BEICHUE
BEKTOpa Ha YHUCIO; HAXOAWUTH C
MOMOIIBI0 HM3yYEHHBIX (OPMYIT
KOOPJAMHATHI CepeIuHbI
OTpEe3Ka, PACCTOSIHHUE MEXIY
JBYMSI TOUKaMU;

14) BBIOMpaTh  TOAXOASIIHNI
W3Y4YEHHBIN METO/ ISl PEIICHUS
3aJ1a4H, pacro3HaBaTh
MatemMatnueckue  (pakTel U
MaTeMaTUYEeCKHE MOJEIN B
MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMCHHE

IIPUBOJIUTH IIPUMEPBI
MaATEMATHUYCCKUX OTKpI)ITI/Iﬁ
pOCCUICKON u MHPOBOI

MaTeMaTUYECKON HAYKH.

33



