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1. IMACIIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JJUCIUILJIMHBI
0/1.04. MatemaTuka

1.1. Oo6aactb npuMeHeHusi padoyeil MPOrpaMmbl

Pabouas mnporpamma oO0meoOpa3oBaTeabHOM JUCHUIUIMHBL  «MareMaThuka
ABIIIETCS YaCThIO OCBOCHHMSI MPOTPAMM IMOATOTOBKH CIIELUAINCTOB CPETHETO 3BEHA B
cootBercTBUM ¢ DPI'OC CIIO mo cneumansHocTn 53.02.03  UnCcTpymMeHTalbHOE
HCIIOJIHUTENCTBO (110 BUIaM HHCTPYMEHTOB).

PaGouass  mporpamma  00meoOpa3oBaTenbHON ~ y4eOHOM  JUCHUTUIAHBI
«MaremaTuka» MOXET ObITh MCIOJb30BaHA B MPO(PECCHOHAIBHBIX 00pa30BaTEIbHbIX
OpraHM3alMsIX, peaTu3ylolX 00pa30BaTelIbHYI0 MpPOrpaMMy CPEAHEro OOIIEro
oOpa3oBaHMs B Ipeneiaax OCBOCHMsI MPOrpaMM IMOJATOTOBKU CIIELUATMCTOB CPEIHETO
3BEHA.

[lern w 3amaym  AWCIUIUIMHBI — TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHUS
TUCITUTITNHBL:

B pesynbTaTte ocBoeHus yueOHON AUCIUIUIMHBI O0YYAIOIIUICS T0HKEH

yMeTh:

1) dopMmynupoBath oOmpenaeiacHus, aKCHOMbI M TEOPEMbI, MPUMEHATh HX,
MIPOBOJIUTH JJOKA3aTEIbHBIC PACCYKICHHS B XOJIC PEIICHUS 3a/1a4;

2) omepupoBaTh TOHATHSAMH: CTENCHb 4YHCIA, JOorapudM 4UYHCIa; YMCHHE
BBITIOJTHATHh BBIYMCIICHUWE 3HAYCHUN W MPeoOpa3oBaHUS BBIPAKCHUH CO CTEMEHSIMH M
norapudmamu, mpeodpazoBaHus APOOHO-PAIMOHATBHBIX BRIPAKECHUII;

3) omepupoBaTh MOHATUSAMHU: PAllMOHAIBHBIC, HPPAIMOHAIIbHBIE, IOKA3aTEIbHBIC,
CTENIEHHBIE, JIoTapu(MUUECKHEe, TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPaBEHCTBA, WX
CUCTEMBI,

4) omepupoBaTh MOHATUSAMU: (YHKIMSA, HETPEphIBHAS (DYHKIIMSA, TPOU3BOIHAS,
nepBooOpa3Has, ONpEACICHHBI WHTETpaJl; yMEHHUE HAXOIUTh IPOWU3BOJHBIC
AJIEMCHTApHBIX  (YHKIHMA, WCIOB3Ys CIPAaBOYHBIC MAaTepHaNbl; HCCICIOBaThH 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 JBDKEHHWE;, peliaTh MPAaKTUKO-OPUEHTUPOBAHHBIC 3aJa4d Ha HauOOJBIINE U
HAaWMEHBIIINE 3HAUYCHUS, Ha HAXOXKJEHUE TTyTH, CKOPOCTH U YCKOPECHHUS;

5) omepupoBaTh MOHATHAMU: pallMOHATbHAS (DYHKIHS, IMOKa3aTenbHAs (QyHKIIHS,
cTenieHHas (QyHKIUs, Jorapudmuueckas (yHKIUS, TPUTOHOMETpHUYECKHE (YHKIUH,
oOpaTHbIe (PYHKIINH, YMEHUE CTPOHUTH IpaWKu M3ydeHHBIX (YHKIUH, HCIIOIH30BATh
rpaduKy Mpy U3yYCHUH TPOIECCOB M 3aBUCUMOCTEH, TIPU PEUICHUN 3a7a4 U3 JIPYTUX
y4eOHBIX MPEIMETOB U 3371a4 U3 PEATbHOMN KU3HU; BBIpAXKaTh ()OPMyIaMH 3aBHCHMOCTH
MEXy BEIMYNHAMU;



6) pemaTb TeKCTOBBIE 33/Ia4M PAa3HBIX THUIOB (B TOM YKCJIE HA MPOLEHTHI, JOJIU U
4acTH, Ha JBUKEHHUE, pab0OTy, CTOMMOCTb TOBApPOB U YCIIYT, HAJIOTH, 3aJjaul U3 00JacTH
yIpaBICHUs] JUYHBIMM W CEMEMHBIMU (PMHAHCAMHU); COCTaBIISATH BBIPAXKECHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHUIO 3aJau, UCCIIE0BATh TOIYYEHHOE
pelleHre U OLEHUBATh MPaBIONOA00HOCTh PE3yIbTATOB;

7) oniepupoBaTh NOHATUAMU: CpeiHEE apuPMeTHIecKoe, MeTuaHa, HanboJbIIIee U
HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, JMUCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH HHPOPMAIUIO, MPEACTABICHHYIO B
Tabauuax, Ha Juarpammax, rpagukax, OTpaKarollyl0 CBOMCTBA peajJbHbIX IPOLECCOB U
ABJICHUH; PEICTaBIATh HUH(POPMALIMIO C MIOMOIBIO TAOJIUIl U AUATPAMM; UCCIIEI0BATh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpaUyEeCKuX METOJOB U
AIIEKTPOHHBIX CPEJICTB;

8) omepupoBaTh MOHATHUSAMH: CIY4YalHBI ONBIT W CIy4ailHOE COOBITHE,
BEPOATHOCTh  CIYYallHOTO  COOBITHS; YMEHHWE  BBIYUCIATH  BEPOSTHOCTH  C
WCIIONIb30BaHUEM TpaQHUuecKuX METOAOB; TNPUMEHATh (POpPMYJIBl CIOXKEHUA W
YMHOXEHHS BEPOSATHOCTEN, KOMOMHATOPHBIE (PaKThl U (POPMYJIBI IIPU PELICHUU 3a/1ay;
OLICHMBATh BEPOSATHOCTU peajbHBIX COOBITHI; 3HAKOMCTBO CO CIy4yalHBIMU
BEJIMYMHAMU; YMEHUE MPHUBOJUTH MPUMEPHI NPOSBICHUS 3aKOHA OOJBIINX YHUCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

9) omepupoBaTh MOHATHAMH: TOYKA, TNpsAMas, I[JIOCKOCTh, MPOCTPAHCTBO,
JBYTPaHHBIN yTolL, CKpEIIHBAIOIINECS npsiMbIe, napauieTbHOCTh u
NEPICHIUKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, Yroll MEXIy MPSMBIMH, yTOJl MEXIY
OpsIMOM M IUIOCKOCTBIO, YTOJ MEXIY IIJIOCKOCTSMHU, PpAacCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMH, PACCTOSIHHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE
UCIOJb30BaTh MpU PEUICHUH 3a1ad HU3y4deHHbIe (aKThl U TEOpPEeMbl IUIAHUMETPUH;
yYMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MHUPA;

10) omepupoBaTh MOHATHUSMHU: MHOTOTPAHHHUK, CEYCHHWE MHOTOTpaHHHKA, KYyO,
napajulefienunes, Npu3Ma, nupamuaa, GUrypa u MOBEPXHOCTH BpallleHUs, UIUHID,
KOHYC, mIap, cdepa, cedeHusi (UTYpbl BpallleHHWs, TUIOCKOCTh, Kacaromiasicsi cgephl,
HWIMHIpPA, KOHYyCa, IUIOIIAh MOBEPXHOCTH MUPAMUIbI, MPU3MBI, KOHYyCa, LUIUHIpA,
mwiomanas cdepel, o0beM Kyba, MPSMOYTOJBHOTO MapajulefienuIiesia, MUPaMUb,
OpU3MBbl, UWIMHIpA, KOHyca, MIapa; yMEHHe H300pakaTh MHOTOTPAaHHUKH H
MOBEPXHOCTU BPALICHMSI, UX CEUEHUS OT PYKH, C TOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB
M DJIEKTPOHHBIX CPEJCTB; YMEHHE Paclo3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh NIPaBUIbHbIE MHOIOI'PAaHHUKY;

11) onepupoBaTh MOHATUSMH: JBIKEHHE B MPOCTPAHCTBE, MMOIO00HBIE (PUTYpHI B
MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIIEHUE IUIOMIA[ e MOBEpXHOCTEH U 00BEMOB
noI0OHBIX (PUTYp MpHU pEelIeHUH 3aa4;

12) BBIYUCAATH TEOMETPUUECKHE BEIMYMHBI (JJIMHA, YTOJ, IUIOLIalb, OO0BEM,
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TJI0IIA b TTIOBEPXHOCTH ), UCTIONB3YS N3YYCHHBIE (DOPMYIIBI M METO/IHI;

13) onepupoBaTh MOHATUAMHU: IPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOpP, KOOPAMHATBI BEKTOpa, CKAJISPHOE TMPOU3BEICHUE, YTOJd MEXKAY
BEKTOpPAMH, CYMMa BEKTOPOB, ITPOU3BEACHUE BEKTOPA HA YUCJIO; HAXOAUTH C TOMOUIBIO
M3YYEHHBIX (OPMYJ KOOpPAMHATHI CEPEAMHBI OTPE3KA, PACCTOSHUE MEXAY ABYMS
TOYKAMU;

14) BbIOMpaTh TOAXOASIIMKA W3YYEHHBI METOA JUIsl pEIICHUs 3aJauH,
pacrno3HaBaTh MaTeMaTHueckue (akTbl U MATeMaTUYECKUE MOJEIN B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOJIUTH IPUMEPHI MATEMATUYECKHUX
OTKPBITUM POCCUMCKON U MUPOBON MAaTEMaTUUYECKOU HAYKH.

3HATH:

1) o maremaTMKe KaK 4acTH MHUPOBOM KyJIbTYphl U O MECT€ MATEMaTUKH B
COBPEMEHHOM UMBHUIM3ALMK, O CIOCO0AaX OINUCAaHWSd Ha MaTeMaTHYECKOM SA3BIKE
ABJIECHUN PEATBHOTO MHPA;

2) 0 MaTeMaTUYECKUX MOHATHUSIX KaK O BOXKHEHIINX MAaTEeMaTUYECKUX MOJENSX,
MO3BOJIAIOIIMX OINHUCHIBATH M HW3Yy4YaTh pa3HbIC MPOLIECCHl U SIBJIICHHS; MOHUMAaHUE
BO3MOXHOCTH aKCUOMAaTHYECKOT0 IIOCTPOCHUSI MAaTEMAaTUIECKUX TEOPHIL;

3) METO/IbI JOKA3aTENbCTB U aJITOPUTMOB PELICHUS;

4) cTaHmapTHBICE TIPUEMBbl PEIICHUS PALMOHAIBHBIX U HPpalMOHATIBHBIX,
MOKA3aTeJIbHbIX, CTEMNEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHCHUN U HEPABEHCTB, HX
CUCTEM; B TOM YHCJIE JJI IOUCKA MyTH PELICHUS U WUTIOCTPALMU PELICHUS] YpaBHEHUI
Y HEPABEHCTB;

5) 006 OCHOBHBIX TTOHATHUSX, UJIEIX U METOJIaX MATEMATUYECKOTO aHAJIN3a;

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

7) O mpoueccax U SBICHUSAX, HMEIOIIUX BEPOSTHOCTHBIM XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpE, 00 OCHOBHBIX MOHSATHUAX
3JIEMEHTAPHOW TEOPUM BEPOSITHOCTEW; YMEHHUM HAXOIAWUTh U OLIEHWBATH BEPOSITHOCTH
HACTYIUICHHUSI COOBITUHA B TMPOCTEHIHMX TMPAKTUYECKUX CUTYaIlUsIX U OCHOBHBIE
XapaKTEPUCTUKHU CITyYaHBIX BEJIMYUH.

1.2. KoJau4ecTBO 4aCOB HA OCBOEHUE Y4eOHOM TUCHUIINHBI:

Bcero — 144 gyacos, B TOM 4HcCIIe:

MaKCUMaJIbHOM yueOHOM Harpy3ku oOydaronuxcs 214 waca, BkiIovas:
00s13aTeIbHOM  ayAUTOpHOW ydeOHOW Harpy3ku oOydaronuxcs 144  4yacos;
caMoCTOsITeNIbHOM paboThl cTyAeHTa /0 yacoB.



2. PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIUILIAHBI

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 00y4yeHus

3HaTh YMmernb
1) 0 MaTeMaTHKe KaK YaCTH MUPOBOM KYJIbTYpHl M O | 1) (opMynupoBaTh ONpee/ICHHs, aKCHOMBI U
MeCTe MaTeMaTUKH B COBPEMEHHOW IMBWJIM3AINH, | TEOPEMBI, MIPUMEHSATD HX, MIPOBOJIUTH

0 croco0ax ONMCaHUs HA MaTEeMaTUYECKOM S3bIKE
SIBJICHUM PEaJIbHOTO MUPA;

2) 0 MaTeMaTHYECKUX MOHATHIX KaK O BOKHEHUIIIMX
MaTeMaTUYECKUX MOJIEIIAX, MO3BOJISOLINX
ONMUCHIBATh W M3y4yaThb pa3HbIE MPOLECCH U
SIBJICHUS; MMOHUMaHUE BO3MOKHOCTH
AKCMOMATHUYECKOTO TOCTPOEHUSI MATEMaTUYECKUX
TEOPUH;

3) MEeTObl JOKA3aTENbCTB U AITOPUTMOB PELICHMUS;

4) craHnapTHbIC MPUEMbI PEIICHUS PAIlMOHATIBHBIX
U HUPPALMOHAIBHBIX, MMOKa3aTeIbHBIX, CTEIEHHBIX,
TPUTOHOMETPUYECKUX YpaBHEHUNW U HEPABEHCTB,
WX CHUCTEM; B TOM 4YHCIE [JJs IOUCKAa NyTH
pelieHus] U WUTIOCTPALMK PElICHUsT YPaBHEHUN U
HEPaBEHCTB;

5) 00 OCHOBHBIX TMOHATUSX, HACIX MU METOJaX
MaTeMaTUYeCKOro aHaJINn3a;

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

TCOMETPUYUCCKUX 3a7ad W 3a/la4 C MPaKTUYCCKUM
COZIepIKaHUEM,

7) o mpomeccaXx W SBJICHHMSX, HMEIOIIUX
BEPOATHOCTHBI  XapakTep, O CTaTUCTHYECKHUX
3aKOHOMEPHOCTSX B PEaIbHOM MHUpPE, 00 OCHOBHBIX
MOHATHSIX DSJEMEHTAPHOW TEOPHH BEPOSTHOCTEH;
YMCHI/II\/II HaxOoquTb MW OLCHHUBATH BEPOATHOCTU
HACTYTIJICHUS COOBITHIA B MPOCTEHIIINX
IMPAKTUYCCKUX CUTyalusax n OCHOBHBIC
XapaKTePUCTHKU CITy4YalHBIX BETMYUH.

JIOKa3aTeJIbHBIE PACCYXKICHUS B XOJE PEILICHUS
3az1ay;

2) onepupoBaTh NOHATHAMM: CTENEHb YHCIA,
gorapum  4ucia;  yMEHHUE  BBIIOJIHATH
BBIUMCIICHHE 3HAuYe€HUH U mpeoOpa3zoBaHus
BBIPQXXEHUM €O CTENeHs MU U Jorapupmamuy,
npeoOpa3oBaHus IpoOHO-pallMOHATIBHBIX
BBIPAKECHU;

3) omepupoBaTb HOHATHSAMM: pPALUOHAIbHBIE,
VPpALMOHAJIbHBIE, [I0KA3aTEIbHBIE, CTCIICHHBIE,
JorapupmMuyecKue, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) onepupoBaTb  MOHATUAMHU:  (DYHKIMS,
HeIpepbIBHAs byHKIHS, MIPOU3BOJIHAS,
nepBooOpa3Hasi, ONpEAEICHHbIH  HHTErpa;
yMEHHE HaXOJUTh MIPOU3BOJIHBIE
2JIEMEHTapHBIX byHKIHH, UCIIOJIB3YS
CIpaBOYHbIE MaTepuajbl; UCCIEIOBATh B
IPOCTENIINX cIIydasx byHKIIT Ha
MOHOTOHHOCTh, HaXxOJWThb HauOOJIbIINE U
HaVMEHbIIME 3HaueHUs (YHKIUHA; CTPOUTH

rpa@uKd MHOTOUWIEHOB C HCIOJIb30BAHUEM

amnmapara MaTeMaTU4eCKOro aHanmusa;
MIPUMEHATH ITPOU3BOAHYIO NPU PEIICHUH 3a1a4
Ha JBUKECHHUE; peiars MIPaKTUKO-

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

5) omnepupoBaTh MOHATUSAMU: palMOHAIbHAs
GbyHKIUS, MOKa3aTteabHas QyHKIUS, CTeeHHas

GbyHKIMA, JorapupmMuyecKas GbyHKIHA,
TpUrOHOMEeTpHueckue (GyHKIUH, OOpaTHBIE
GyHKIMH; ~ yMEHHE  CTPOUTHh  rpaduku

M3Y4YEHHBIX (DYHKLIHN, UCHOIb30BaTh Ipaduku
IpU M3YYEHUH MPOIECCOB M 3aBUCUMOCTEH,
IpU pelIeHHH 3aJad M3 JAPYruX Y4eOHBIX
NpEeaIMETOB M 3aJady W3 peajbHON >KU3HU;
BBIpaXaTh (opMyramMH 3aBUCHUMOCTH MEXAY
BEIIMYMHAMU;

6) pemaTh TEKCTOBBIC 3a/1a4l Pa3HBIX THUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, AOJIM U YacTH, Ha
JIBUKEHHE, paboTy, CTOMMOCTh TOBAapOB U




yCIIyT, HAJIOTH, 3a/1a4¥ U3 00JacTH YIpaBlIECHUs
JUYHBIMH W CEeMCHHBIMH  (UHAHCAMH);
COCTaBJISITh BBIpaXCHMUS, ypaBHEHUS,
HEPABCHCTBA M WX CHCTEMBI IO YCIIOBHIO
3a/la4yM, UCCIENOBAaTh MOJYYEHHOE pEIICHHE U
OIICHHUBATH MPABIONOI00HOCTh PE3YJIbTATOB;

7) omepupoBaTh  THOHATHUSIMH:  CpeliHEe
apudmernueckoe, MeauaHa, HawOoJbIIee U
HauMEHbIlIee 3HAYEHHUS, pa3Max, IUCIepcus,
CTaH/IaPTHOE OTKJIOHEHHE YHUCIIOBOTO HAOOpa;
yMEHHE U3BJIEKATbD, UHTEPIPETUPOBATD
nH(pOpMaIIHIO, TPEACTABICHHYIO B TabIUIax,
Ha JuarpamMmax, rpadukax, OTPaKarollyO
CBOWMCTBA pEABHBIX IPOIECCOB W SBICHUI;
OPEICTaBIsITh MH(POPMALUIO C  MOMOUIBIO
Ta0IuI u Jarpamu; HCCIIEI0OBATh
CTaTHUCTUYECKUE JIaHHBIE, B TOM 4YHUCIE C
NpUMEHCHHEM TpapuiecKuX METOJOB U
ANIEKTPOHHBIX CPEJICTB;

8) omepupoBaTh MOHATUSAMH: CIyYalHBINA OIMBIT
U ciy4yailHoe  COOBITHE, BEPOSTHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOSATHOCTh C HCIOJIb30BAHUEM TpaUIeCKUX
METOJIOB; MPHUMEHITh (HOPMYIBI CIOXKEHHUS W
YMHOXCHHS BEPOATHOCTEH, KOMOWHATOPHBIC
¢dakTel ¥ GopMyNnbl TpU pEHICHUU 3a]1ay;
OIICHUBATHh BEPOSITHOCTH PEATBHBIX COOBITHH;
3HAKOMCTBO CO CIy4allHBIMH BEJTMYUHAMU;
YMEHHE TIPUBOJUTH MPUMEPHI POSBICHUS
3aKOHAa OOMNBIIMX YHCENT B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

9) omepupoBaTh MOHATUSMHU: TOUKA, MpsAMAas,
IJIOCKOCTh, TIPOCTPAHCTBO, TBYTPAHHBIA YTOJI,
CKpEIMBAOIINECs MpsSIMbIe, MapalieNbHOCTh U
MEePICHIUKYIIIPHOCTD TIPSMBIX M TUIOCKOCTEH,
YrOJI MEXKTY TIPSIMBIMHU, YTOJT MEXIY MPSMOUA U
IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMU,
paccTossHMe OT TOYKH /O  IUIOCKOCTH,
paccTosiHue MEXAYy TPSIMBIMH, pPACCTOSHHE
MEXIYy IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
MPU PEIICHUW 3aJad W3y4YeHHbIE (aKTBl W
TEOpEMBbl TUIAHUMETPUU; YMEHHE OIIEHHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

10) onepupoBaTh MOHATUSIMHU: MHOTOTPAHHHK,
CEYeHHUE MHOT'OI'PAHHUKA, KyO,
napajuieNienunea, npu3Ma, nupaMmuaa, Gurypa
U TOBEPXHOCTb BpallleHUs, LUIUHAP, KOHYC,
map, cdepa, ceueHUs (UTYpbl BpalleHUS,
IJIOCKOCTh, Kacaromasicsi cdepbl, MUIMHIPA,
KOHyCa, TUIOIIAAh TOBEPXHOCTH MHUPAMHU/IBI,
MPU3MBbI, KOHYCa, UJIMHAPA, TUIonaas chepsl,
00beM KyOa, IPSIMOYTOJIBHOTO




napajuiejienunena,  NUpaMufbl,  [PU3MBI,
HWIMHAPA, KOHYCa, apa; YMEHHE H300paxarb
MHOTOTPaHHMKYU U MIOBEPXHOCTH BPAILCHUS, UX
CEUEHUs OT pPYKH, C IOMOLIBI0 UYEPTEIKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX  CPEICTB;
YMEHME  paclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE; YMCHHE pacrno3HaBaTh
IIpaBUWJIbHbIE MHOIOTPAHHUKY;

11) onepupoBaTb NOHATHSIMHU: [BU)XKEHUE B
MpoCTpaHcTBe,  MomoOHBIE  (urypsl B
IIPOCTPAHCTBE;  MCIOJB30BaTh  OTHOILCHHUE
IJIOMaIed  TIOBEPXHOCTEH W 00BEMOB
HOJOOHBIX (PUTYp IIPU PELICHUH 33/1a4;

12) BBIUUCHATH TE€OMETPUYECKHE BEIUYMHBI
(MHa, yroj, miIowW@Ab, 00BEM, IUIOLIA/Ab
IIOBEPXHOCTH), UCIIOJIb3YS M3YYEHHBbIE
(opMyIIbI U METOIBI;

13) onepupoBaTh NOHATUAMU: HPAMOYTOJIbHAS
CUCTEMa KOOPJAMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpa, CKaJIsIPHOE
IPOU3BENICHUE, YTOJI MEK/Y BEKTOpaMH, Cymma
BEKTOPOB, IIPOMU3BEACHHUE BEKTOpA Ha YUCIIO;
HAXOJIUTh C TIOMOLIBIO H3YYEHHBIX (HopMyn
KOOpAMHATBl CEPENMHBI OTPE3Ka, PACCTOSHHUE
MEX1y ABYMS TOUKAMH;

14) BBIOMpATh MOIXOAIIMI H3YYEHHBIH METO[
JUIss  pellleHus  3aJadd,  paclo3HaBaTh
MareMaTHyeckue (akThl W MaTeMaTHYecKue
MOJIETM B TMPHUPOAHBIX M  OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOAUTH
MIPUMEPBI MaTeMaTHYECKUX OTKPBITHI
pPOCCUMCKOM M MHMPOBOM MaTeMaTU4YECKOH
HayKH.




3. CTPYKTYPA U COJAEP)KAHUE YYEFHON JUCIUTILIVHBI
3.1. Tematnueckwuii mian yaeOHou nucruminael OJ1.04. «Matematukay

Kozgsr HanmenoBanue pa3nienos, TeM Bcero O0BeM BpeMeHH, OTBEICHHBIM Ha OCBOCHUE YUEOHOM TUCIIUILIAHBI
KOMITCTCHITHI 4acoB OO0s13aTenbHast ayIUTOPHAs yueOHast CamocrosiTenbHas 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. [loBTOpenune Kypca 18 12 - - 6 -
MAaTeMATHKH OCHOBHOI IIKOJIbI
OK 01-OK 02 | Tema 1.1. Ilenp u 3agaun MaTeMaTHKH 2 2 - - - -
MIPU OCBOCHUHU CIIEIIHAIEHOCTH.
MHOXeCTBa M JIOTHKA
OK 01-OK 02 | Tema 1.2. Uncnia ¥ BEIYMCIICHUS 2 2 - - - -
OK 01-OK 02 | Tema 1.3. ToxmecTBa U TOXKIAECTBEHHBIE | 2 2 - - - -
npeoOpa3oBanusi. Y paBHEHHS U
HEPaBECHCTBA.
OK 01-OK 02 | Tema 1.4. [IpolieHTHBIE BHIYHCICHUS B 2 2 - - - -
npo(ecCHOHANBHBIX 3aa4ax
OK 01-OK 02 | Tema 1.5. ITocnemoBaTeIbHOCTH U 2 2 - - - -
IPOTPECCHUH.
OK 01-OK 02 | Tema 1.6. ®yHKkumu 1 rpaduKy. 2 2 - - - -
Paznen 2. CTeneHHu H KOPHH. 30 20 - - 10 -
Crenennas, moxka3arejbHast U
Jorapupmuyeckasi QyHKIHU
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OK 01-OK 02 | Tema 2.1 Apudmerndeckuii KOpeHb n— | 2 2 -
0i1 CTerneHH.

OK 01-OK 02 | Tema 2.2. Crenenn. CtannaptHas popma | 2 2 -
3aIIUCHU ACUCTBUTEIBHOTO YHCIIA

OK 01-OK 02 | Tema 2.3 Crenennas GpyHKIus 2 2 -

OK 01-OK 02 | Tema 2.4. UppauinoHalibHbIE YpaBHEHHS | 2 2 -
Y HEPaBEHCTBA

OK 01-OK 02 | Tema 2.5. [lokazarenbHble ypaBHEHUA U | 2 2 -
HEpaBEHCTBA

OK 01-OK 02 | Tema 2.6. Jlorapudm uncna. CBoiicTBa 2 2 -
jorapu(moB

OK 01-OK 02 | Tema 2.7. [lokazarenbHas 4 4 -
u siorapupmudeckas GyHKIIHIH,
ypaBHEHHsI, HEpAaBEHCTBA

OK 01-OK 02 | Tema 2.8. Jlorapudmsl B IprpoJie U 2 2 -
TEXHUKE

OK 01-OK 02 | Tema 2.9. [IpumeHeHHE ypaBHEHUH, 2 2 -
CHCTEM M HEPAaBEHCTB K PEIICHUIO 3a/1a4
Pa3nen 3 Ilpsimble M NJIOCKOCTH B 30 20 10
npocrpanctBe. KoopauHarel u
BEKTOPHI B IPOCTPAHCTBE

OK 01-OK 02 | Tema 3.1. [ToBTOpEHUE MIaHUMETPHUH. 2 2 -
OCHOBHBIE IOHSTHS CTEPEOMETPUHN

OK 01-OK 02 | Tema 3.2. [IpsiMble U TUIOCKOCTH B 4 4 -
npoctpancTse. [lapamiensHOCTh
OPSMBIX, IPSIMOM U TJIOCKOCTH,
IIJIOCKOCTEN

OK 01-OK 02 | Tema 3.3. [lepneHAUKYIIPHOCTH 4 4 -
IPSIMBIX U IIJIOCKOCTEN

OK 01-OK 02 | Tema 3.4. Vsl MeXAY NPSIMBIMU U 2 2 -
TUIOCKOCTSIMU

OK 01-OK 02 | Tema 3.5. KoopauHaThl U BEKTOPHI B 4 4 -
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IIPOCTPAHCTBE

OK 01-OK 02 | Tema 3.6. [Ipsimble U TUIOCKOCTH B 2 2 -
MPAKTUYECKHX 3a7a9ax

OK 01-OK 02 | Tema 3.7. Pemienue 3anau. [Ipsmbie u 2 2 -
TJIOCKOCTH, KOOPJIMHATHI U BEKTOPHI
Paznen 4. OcHOBBI TPHTOHOMETPHH. 30 20 10
Tpuronomerpuyeckue pyHKIUH

OK 01-OK 02 | Tema 4.1. OCHOBBI TPUTOHOMETPHH 4 4 -

OK 01-OK 02 | Tema 4.2. OcHOBHbBIC 4 4 -
TPUTOHOMETPHYECKHIE TOXKICCTBA

OK 01-OK 02 | Tema 4.3. TpuroHoMeTpuueckue 2 2 -
(GyHKIMY, UX CBOWCTBA U rpauKu

OK 01-OK 02 | Tema 4.4. TpuroHoMeTpuuecKue 4 4 -
ypaBHEHHMsSI 1 HEPABEHCTBA

OK 01-OK 02 | Tema 4.5. Mcnonb3oBanue 2 2 -
TPUTOHOMETPHH B MPOQecCroHAIbHOM
chepe

OK 01-OK 02 | Tema 4.6. Pemenue 3agau 4 4 -
TPUTOHOMETPHH
Pa3zzes 5. MHOrorpaHHUKH H TeJia 36 24 12
BpallleHHs

OK 01-OK 02 | Tema 5.1. MHOTOTpaHHUKH 4 4 -

OK 01-OK 02 | Tema 5.2. [IpaBuibHbIE MHOTOTPaHHUKH. | 4 4 -
[Tnomaap mMoBEpXHOCTH
MHOTOTPaHHUKOB

OK 01-OK 02 | Tema 5.3. Tena BparieHus 4 4 -

OK 01-OK 02 | Tema 5.4. O6beMbI U TUTOLIATH 4 4 -
MOBEPXHOCTEH Tel

OK 01-OK 02 | Tema 5.5. JIBimkeHHE B IPOCTPAHCTBE. 4 4 -
Ceuenunst 1 KOMOUHAILINA
MPOCTPAHCTBEHHBIX (UTYD B
po(eCcCHOHANBHBIX 3aa9ax

OK 01-OK 02 | Tema 5.6. Pemenue 3amad. 4 4 -
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Mmuoror PAHHUKHU U TCJIa BpaAlICHUA

Paznen 6. [IponsBoanas u 45 30 15
nepBoodpazHas QyHKIMH

OK 01-OK 02 | Tema 6.1. MOHOTOHHOCTb U SKCTpEeMyMHI | 4 4 -
¢ynkuuu. Toukn sKkcTpemMmyma

OK 01-OK 02 | Tema 6.2. [loHATHE HEPEPHIBHOCTH 4 4 -
¢ynkunu. MeToq MHTEpBaIOB

OK 01-OK 02 | Tema 6.3. IIpousBoHas. 2 2 -
I'eomerpuueckuii u Hpu3NIECKHA CMBICI
MPOU3BOTHOM

OK 01-OK 02 | Tema 6.4. MOHOTOHHOCTH (hYHKITHH. 4 4 -
Touku 3KcTpeMyma

OK 01-OK 02 | Tema 6.5. HauGomnbliiee 1 HauMeHbIIIee 2 2 -
3HaYeHHs (QYHKIUU

OK 01-OK 02 | Tema 6.6. HaxoxxneHue orTuMaIbHOTO 2 2 -
pe3yabpTara ¢ MOMOIIBIO MPOU3BOIHOM

OK 01-OK 02 | Tema 6.7. IlepBooOpa3Has pyHKIMU 4 4 -

OK 01-OK 02 | Tema 6.8. [1nomaap KpUBOTHHEHHOMN 4 4 -
Tpaneuun. @opmyiia HeroTona —
JleitOHuIa

OK 01-OK 02 | Tema 6.9. [Ipumenenue npousBogHoi u | 4 4 -
1epBo00Opa3HON PYHKIIMH
Paznen 7. Teopusi BeposiTHOCTei 1 23 16 7
CTAaTHCTHKA

OK 01-OK 02 | Tema 7.1. [IpeacraBneHue NaHHBIX U 2 2 -
oTrcaTeNbHast CTATHCTHKA

OK 01-OK 02 | Tema 7.2. CnyuyaiiHble COOBITHSI. 2 2 -
Orneparuy HaJ, COOBITHSIMU

OK 01-OK 02 | Tema 7.3. BeposiTHOCTH B 2 2 -
poeCCHOHAIIBHBIX 3a7]a9ax

OK 01-OK 02 | Tema 7.4. DneMeHTbl KOMOMHATOPHKHU 4 4 -

OK 01-OK 02 | Tema 7.5. Cepun nocnenoBaTeabHbIX 2 2 -

HUCIILITAHUN
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OK 01-OK 02 | Tema 7.6. Cny4aiiHble BETHUUHBI U 2 2 -
pacnpezeneHusi. Marematuieckoe
0KUJAHUE CIYYalHON BEJINYHHbI
OK 01-OK 02 | Tema 7.7. 3akoH OOJNBIINX YUCEIL. 2 2 -
HenpepbiBHBIE CilyyaliHbIE BETMYHHBI
(pactipenenenns) HopmaasHoe
pacrpeneneHue
[IpomMexyTouHas aTTecTalus: 3a4€T C OLEHKOMN 2 2 -
Bcero gacos 214 144 70

14



3.2. Conep:xxanue o0yueHus no yueonoii nucuumianne O/1.04. «MaremaTuka

HaumeHoBaHue pa3iesioB,
TeM Y4eOHOM JMCUMILTHHBI

Conep:kanue y4eOHOTr0o MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS,
CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst

O0BbeM yacoB

YPaBHCHI/I}I 1 HCPABCHCTBA.

HepaBeHCTB. [[pMeHeHNne ypaBHEHNI U HEPABEHCTB K PEIIEHUIO0 MaTEMaTUUECKUX 3aa4 U 3a7a4 U3
[pa3IMYHbIX 00JacTel HayKu U peasibHOM knu3HU. CHCTEMBI U COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHUN
1 HepaBeHCTB. CHCTEMBbI IMHEHHBIX YpaBHEHUN. Pellienue npukiaaHbixX 3a4a4 ¢ MOMOIIBI CUCTEMBI

1 2 3
Paznen 1. [loBTopenue 18
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1. Llens u 3amaun Cogepxanue yaueOHOro MaTepuana
MaTEMATHKH NP 0CBOEeHUH |[{enp 1 3a1auu MaTeMaTUKU [P OCBOEHUH CIIELMaIbHOCTU. ba3oBble 3HaHUS U yMEHUS IO MaTeMaTHKE 2
CIELMANbHOCTH. MHOXKECTBAB TPOPECCHOHATHLHON U B TIOBCEAHEBHOM JESTEILHOCTH. MHOXECTBO, OTIEpaliy HaJl MHOXKECTBAMH.
1 JIOTUKA Jlnarpammsl Diinepa—BeHnHa. Vcnonb3oBaHue TEOPETUKO-MHOKECTBEHHOTO alnapara JJis OINUCaHUs
[peabHBIX MPOIIECCOB U SBICHUN B IPOPECCHOHATBHON EATEITBHOCTH, IPY PEIICHUH 33/1a4 U3 JPYTUX
nucuuiuinH. OnpeneneHue, TeopeMa, CIIeICTBUE, T0Ka3aTeIbCTBO
KomOnHupoBaHHOE 3aHATHE
Tema 1.2. Yucna u ConeprxaHue yueOHOro MaTepuaia
BBIUMCIICHUS Hatypanbuble u wnensle uncna. llpusHakm nenuMocTy 1enbIX 4ucen. PalyoHanbHbBIE 4uCIa. 2
OOBIKHOBEHHBIE U  JIECSTUYHBIE JpOOHM, MPOLEHTHI, OECKOHEYHbIE MEPUOJUYECKHE APOOHU.
Apudmernueckue omnepanuy ¢ palMOHAIBHBIMU YHCIIAMH, NpeoOpa30BaHUS YHMCIOBBIX BBIPAKEHMM.
JleficTBuTenbHbIE uncia. PamyoHanbHbIE M WppalMOHAJIbHBIE YuCiIa. ApudMeTHUYECKHe ONeparuu ¢
necTBUTENbHBIMU yKcaaMy. [IpuOnmkEHHble BEIYUCICHMS], TPaBUia OKPYTJICHUS, TPUKUIKA U OLEHKA
[pe3ysibTaTa BRIYUCIEHUN
KomOuHMpOBaHHOE 3aHATHE
Tema 1.3. ToxxnecTtBa u Copeprkanue y4eOHOro MaTeprana
TOKICCTBCHHBIC ToxecTBa U TOXKIECTBEHHbIE ITpeoOpa3oBaHus. Y paBHEHUE, KOPEeHb ypaBHeHuUs. HepaBeHcTBO, 2
npeoGpasoBaHms. peleHre HepaBeHCTBa. MeTo HHTepBalioB. Perienue nesix u ApoOHO-pallMOHATBHBIX YPAaBHEHUH U

ITMHEHBIX YpaBHEHUH
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KoMOnHMpOBaHHOE 3aHATHE

Tewma 1.4. IlporieHTHBIE

Copepxanue yueOHOro MaTrepuana

CTCIICHU.

BBITHCIICHHA B [Tpumenenue qpobeii U MPOICHTOB YIS PEIICHUS TPUKIATHBIX 3a7a4 U3 PA3IMYHBIX OTpaciiell 3HaHUH U 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. [[puMeHeHne ypaBHeHUH 1 HEPAaBEHCTB K PEILICHUIO MaTeMaTHYECKIX
3aJay ¥ 3a/1a4 U3 Pa3JIMUHbIX 00JIacTel HaAyKu M peabHON KU3HU
KomOnHupoBaHHOE 3aHATHE
Tema 1.5. CopneprxaHue yueOHOro MaTepuaia
ITocnenoBaTrenbHOCTH U [TocnemoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEI0BATEIbHOCTEH. MOHOTOHHBIE ITOCIIEA0BATEILHOCTH. 2
[IPOTPECCHH. Apudmernaeckas u reomeTpudecKkas mporpeccun. beckoneuyHo yObIBaromas reoMeTpruIecKast
rporpeccusi. CymMa O€CKOHEUHO YOBIBAIOIIEH TeOMeTpruYecKoi mporpeccuu. @opmyiia CI0KHBIX
[POLIEHTOB. Vcroab30BaHKe MPOrpeccuy Ul PeLIeHNs pealbHbIX 3a7a4 MPUKIATHOIO XapaKkTepa
KomOnHupoBaHHOE 3aHATHE
Tema 1.6. @yHkuuu 1 ConeprxaHue yueOHOro MaTepuaia
rpaduxu. DyHk1us, cnocodsl 3ananus ¢yHkuuu. I'papux ¢yHkuuu. B3aumuo oOpatHble (yHkImMH. OO6sacTb 2
OTIpeNIeIeHUs] 1 MHOXeCTBO 3HaueHWi ¢yHkumu. Hymm ¢ysaknuu. IIpoMexyTKu 3HAKOMOCTOSIHCTBA.
YérHble 1 HeUE€THBIE (PYHKLIUU
KomOnHupoBaHHOE 3aHATHE
CamocrosiTenbHas pabora
Pedepat no Teme «VcTopus pa3BUTHSI TOHATHE O YUCIE» 6
Pazngen 2. Crenenun u 30
kopHu. CTenenHas,
NnoKa3aTeJbHasi U
Jorapupmuyeckasn
bysHxuumn
Tema 2.1 Apudmernueckuii (Comeprkanue yueOHOro Marepuana
KOPEHb N—OM CTEIEHHU. ApudpmeTrueckuii KOpeHb HaTypaibHOU creneHu. JlefcTBus ¢ apupMeTHUeCKUMU KOPHSIMH N—Oi 2

KoMOmHMpOBaHHOE 3aHATHE
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Tema 2.2. Ctenenu.
CrannmaptHas popma
3aIUCH JCHUCTBUTEIHLHOTO
qucia

Copepxanue yueOHOro MaTrepuana

Crenens ¢ nenbM nokasaresneM. CrangapTHas GopMma 3anucu AeHCTBUTEIbHOIO Yncia. Mcnonb3oBanue
MOIXOAIEH (GOPMBI 3a1UCH IEHCTBUTENBHBIX YUCEN JUIsS pEIIeHHs] TPAKTUYECKHUX 3a7a4 U
[pecTaBieHusl JaHHBIX. CTENeHb ¢ pallMOHAIbHBIM MOoKa3aTeneM. CBOMCTBa CTENEHH.
[IpeoOpa3oBanue BEIpAKEHHUN, COACPIKAIINX CTENCHH C PAIlMOHAIBHBIM IIOKa3aTeIeM

KoMOMHMpOBAaHHOE 3aHSATHE

Tema 2.3 CrenenHas
byHKIIS

Cogepxanue yueOHOro MaTepuana

CrenenHas GyHKIIUS C HATypaJIbHBIM U LIeTbIM MoKazareneM. E€ cBoiicTBa u rpaduk. CoiicTBa U
rpaduk KOpHS N-0i cTerneHn

KoMOMHMpOBAaHHOE 3aHATHE

Tema 2.4. UppanuoHanbHbie
YpaBHEHHUS U HEPABEHCTBA

Cojepkanue y4eOHOro Marepuana

Pemenue HppaliOHAJIbHBIX ypaBHeHI/Iﬁ H HCPABCHCTB

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 2.5. IlokasaTenbHbIE
YpaBHEHUS U HEPABEHCTBA

CopepxaHue yaeOHOTO MaTepuana

Iloka3zaTennbHBIC YpaBHCHUA U HCPABCHCTBA

KomOuHMpoBaHHOE 3aHATHE

Tema 2.6. Jlorapudm uncna.
CBoiicTBa orapugmon

CopepxaHue yaeOHOT0o MaTepuana

Jlorapudm uncna. JlecaTuuHble U HaTypajibHble orapu@mel. [IpeobpazoBanue BeIpakeHHI,
COJIepKALIHX JIOTapU(MBI

KomOuHMpoBaHHOE 3aHATHE

Tema 2.7. IToka3arenbHas u
norapudmuueckas QyHKIUU,
YPaBHEHUs1, HEPABEHCTBA

Coneprxanue yaeOHOro MaTeprasia

[Toka3zarenbHas u orapudmMudeckas QyHKIMU, UX CBOMCTBA U rpaduku. Jlorapupmuyeckre ypaBHEHHS
11 HEpPaBEHCTBA

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 2.8. Jlorapudmsl B
MPUPOJIC U TEXHHUKE

Conepxanue yaeOHOro MaTepraia

[Ipumenenue norapudma. Mcropus pazsutust maremaTuku. Jlorapupmudeckas crvpaib B mpupoje. Ee
MaTeMaThudecKue cBocTBa. Mcnonb3oBanue rpadukoB GyHKIMMA 711 UCCIIEIOBAHUS TIPOIECCOB U
3aBHCUMOCTEH, KOTOPbIE BO3ZHUKAIOT IIPU PEIICHUH 3a/1a4 U3 PA3JIMYHbIX 00JacTel HAyKU U peabHOU
PKU3HU
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KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 2.9. [Ipumenenue

Copepxanue yueOHOro MaTrepuana

YPaBHEHHM, CUCTEM U Vcnionb3oBanue rpadukoB GyHKIUN A7 peleHus ypaBHEHHUH U JIMHEHHBIX cucTteM. [Ipumenenue 2
HEPABEHCTB K PEIICHUIO YPaBHEHUI, CUCTEM U HEPABEHCTB K PEILICHUIO MaTEMaTHUECKUX 3aja4d U 3a7a4 U3 pasIMuHbIX o0nacTel
3agay HayK{ U PEAIbHOW KU3HU
KomOnHupoBaHHOE 3aHsATHE
CamocrosTenpHas padbora 10
1. IIpesentanus o teme «llokazarenbHas GyHKIUSA B IPUPOJIE U TEXHUKE
2. Ilpesenramnus no teme «lIpumenenune morapudmMoBy
Pa3nen 3 Ilpsaaimble u 30
IIOCKOCTH B
NPOCTPAHCTBe.
KoopauHatsl 1 BEeKTOPbI B
NPOCTPAHCTBE
Tewma 3.1. IloBTOpeHue Copepkanue y4eOHOro MaTepuana
naHuMeTpu. OCHOBHBIC  |OcHOBHBIE (UTYpHI, (QAKTHI H TeOpEeMb! MTaHuMeTpiH. OCHOBHBIE TOHATHS cTepeoMerpun. Touka, 2
TTOHSATHA CTCPCOMETPHH [psiMasi, JI0CKOCTh, IPOCTpaHCTBO. [ToHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX
KomOnHupoBaHHOE 3aHATHE
Tema 3.2. Ilpsamble u ConeprxaHue yueOHOro MaTepuaa
[ZIOCKOCTH B MIPOCTPAHCTBE. |B3ayiMHOE pacnojioKeHUe MPSAMBIX B TPOCTPAHCTBE: NIEpeceKaroIuecs, napauieabHble U 4
[TapaluIenbHOCT NPAMBIX, |y nerparormuecs mpsiMble. [TapasiebHOCTh IPAMBIX | ITOCKOCTEH B IPOCTPAHCTBE: MApa/TeTbHbIe
MPSIMOM M TNIOCKOCTH, " .
loCKOCTe [psiMble B IPOCTPAHCTBE, MapalIeIbHOCTh TPEX MPSAMBIX, HapalIeIbHOCTh IPSIMOM U MIIOCKOCTH. Y TJIbI
C COHAIPaBJIEHHBIMU CTOPOHAMH, YTOJI MEX]Y MPSMBIMH B TpocTpaHcTe. [lapannenbHocTb
MJI0CKOCTEN: MapajiebHble INIOCKOCTH, CBOMCTBA MapauleNbHbIX I1ockocTell. [Ipocreiinme
MPOCTPAHCTBEHHBIE (PUTYPHI Ha MJIOCKOCTU: TETpadp, KyO, mapajuienenumnes, NoCTPOeHNEe CeYeHU I
KomOnHupoBaHHOE 3aHATHE
Tewma 3.3. Copepkanue y4eOHOro MaTeprana
[leprieH 1Ky IAPHOCTD [TepnieHTUKYISIPHOCTD MPSMOMN U TUIOCKOCTHU: TEPIIEHIUKYIISIPHBIC TIPSMBIE B IPOCTPAHCTBE, IPSIMBIC 4

18



[IPSIMBIX U IIJIOCKOCTEN

MapajuieNbHbIe U NEPICHIUKYISIPHBIC K IIOCKOCTH, MPU3HAK MEPIEHINKYIISIPHOCTH MPSMON U
[JI0CKOCTH, TEOpEeMa O MPSIMON MEPHEeHIUKYISIPHOM MII0CKOCTH

KoMOnHMpOBaHHOE 3aHATHE

TPUTOHOMETPHUH.

Tema 3.4. VYrue wmexnayConaepkanue yueOHOTO MaTepuaia
HIPAMBIMA U TUIOCKOCTAMH Vbl B IPOCTPAHCTBE: YIOJl MEXY NMPSAMON U IIIOCKOCTBIO, AIBYIPAHHBIN yroJl, JTMHEWHBIN yro 2
nByrpaHHoro yria. [lepnenaukyssip 1 HakJIOHHBIE: PacCTOSHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSHUE OT
MPSIMOIL 10 IJIOCKOCTH, MPOEKLUs (GUTyphl Ha IIIOCKOCTh. [lepneH MKy IsIpHOCTb INIOCKOCTEH: MPU3HAK
[EepIEeHAUKYIIIPHOCTH BYX MockocTel. Teopema o TpEX neprneHuKyspax
KoMmOnHupoBaHHOE 3aHATHE
Tema 3.5. Koopaunatel 1 |ConepikaHue y4eOHOro Marepuana
BEKTOPLI B IIPOCTPAHCTBE  BekTOp Ha MJIOCKOCTU U B pocTpaHcTBE. ClI0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4
qucio. Pasnoxxenue BekTopa 1o TpéM HEKOMIIaHApHbBIM BekTopaMm. [IpaBuio napamienenunena.
Perienue 3a1a4, CBS3aHHBIX ¢ IPUMEHEHHUEM MpaBWII AEUCTBUI ¢ BekTopamu. [IpsMoyrosbHas cucrema
KoopauHaT B npoctpancTse. Koopaunars! BekTopa. [Ipocrelimue 3a1aun B KOOpAUHATAX. YTOI MEKIY
BeKTOpaMu. CKaJIsIpHOE TPOU3BEACHNUE BEKTOPOB. BhIUncIeHne yTIioB MEK Iy IPSIMBIMU U
M10CKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METOJ IPU PELIEHUH T€OMETPUUECKUX 3a7a4
KomOuHMpoBaHHOE 3aHATHE
Tewma 3.6. IIpsimbie u Cojepkanue y4eOHOro MaTepuana
IUIOCKOCTH B MPAKTHICCKUX  PacrionokeHne NPSAMBIX U INIOCKOCTEH B OKpYy»KarolieM Mupe (IIpupoJie, UCKYCCTBE, apXUTEKTYpe, 3
saaaiax TexHUKe). Pelenne npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4
KomOuHupOBaHHOE 3aHATHE
Tewma 3.7. Pemenue 3anau.  |ComeprkaHue ydeOHOTO MaTeprana
[IpsimBIe 1 rIOCKOCTH, PemreHne 3a1a4 Ha HAXOXKJAECHUE TEOMETPUUECKUX BEIIMYHH C UCIIOIB30BAaHNUEM aIlllapaTa BEKTOPHON 3
KOOPJMHATHI U BEKTOP AreGpBI
KomOnHupoBaHHOE 3aHATHE
CamocrosiTenbHas pabora 10
1. Coobmenue o teme «Mcropust pa3BUTHS TEOMETPUHN KaK HAYKH»
2. IlpesenTanus no teme «Tena BpaleHus 1 MHOTOTPAHHUKI
Paznen 4. OcHOBBI 30
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Tpuronomerpnueckue

H TeJa BpalllCeHUusA

byHkunn
Tema 4.1. OcHOBBI Cojeprkanue y4eOHOro MaTepuaia
TPUTOHOMETPUHN CuHyC, KOCHHYC Y TaHT'€HC YHUCIIOBOTO apryMeHTa. ApKCHUHYC, ApKKOCHUHYC, ApKTAHIE€HC YHUCIIOBOIO 4
aprymenTa. TpuroHoMeTpudecKkasi OKpyKHOCTb, OIPEAETICHUE TPUTOHOMETPUIECKUX (PYHKITHI
YKMCIIOBOTO apryMeHTa
KoMOMHMpOBAaHHOE 3aHATHE
Tema 4.2. OcHOBHBIE Cogepxanue yaueOHOro MaTepuana
TPUTOHOMETPUUECKUE [IpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUIl. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIbI 4
TOKECTBA KoMOnHMpOBaHHOE 3aHATHE
Tema 4.3. Conepkanue yueOHOro MaTepuana
TPHFOHOMGTPH‘IefKHe Oynkius. [lepuoanyeckue pynkuuu. Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpapUKU 2
(yHKIIH, KX CBOHCTBA H KomOnHupoBaHHOE 3aHATHE
rpaduKu
Tema 4.4. Cojepkanue y4eOHOro MaTepuana
TpuroHoMeTpuIecKue PemreHne TpUroHOMETpUYECKUX ypaBHEHH. [IpruMepsl TPUTOHOMETPHUYECKUX HEPABEHCTB 4
YPAaBHCHMUA 1 HCPABCHCTBA It s\ iGpupnpoBanHOe 3aHATHE
Tema 4.5.Mcnons3oBanue  (CopeprkaHue yueOHOro Marepuana
TPUTOHOMCETPHH B [IpoBeneHne NpakTUYECKUX pacuyeToB Mo (GopMysiaM TpuronomeTpuu. Mcnonb3oBanue rpadukoB 2
npodeccuonabHoi chepe (GyHKIUI 1715 MCClIeI0BAaHUS MTPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT IPU PELLIEHUH 3a1a4 U3
NPYTUX y4eOHbIX TUCIUIUIMH U peanbHON KU3HU
KomOnHupoBaHHOE 3aHATHE
Tema 4.6. Pemmenne 3amau  (Coneprkanue ydeOHOTo MaTepHraia
TPUTOHOMETPHUH Tpuronomerpuueckre GyHKIUH, TOKIESCTBA U YPABHEHUS 4
KomOuHMpoBaHHOE 3aHATHE
CamocrosiTenpHas padoTta 10
1. Tlpesentanus no teme «Tpuronomerpuueckue GyHKIIMHU B IPUPOIE U HCKYCCTBE»
Paznen 5. MHOrorpanHHuku 36

Tema 5.1. MHOrorpaHHuKHU

ConeprkaHuie yueOHOTO MaTepuaa
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[loHsATHE MHOTOIPAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOTPaHHHUKA, BBIITYKJIBIE M HEBBITYKIIBIE
MHOTOTPaHHHUKH; Pa3BEPTKA MHOrorpanHuka. Ilpusma: n-yroipHas npusma; rpaHi 1 OCHOBAaHHUS
[IPU3MBI; IpsIMas 1 HAKJIIOHHAs IPU3MbI; OOKOBas U MOJIHAs TIOBEPXHOCTH Npu3Msl. [lapanienenunen,
[IPSIMOYTOJIBHBIN ITapajuIeenuIle]] ¥ €ro cBoucTBa. [lupamuaa: n-yrojapHas nupaMua, TpaHy U
OCHOBaHWE MMHUPAMHUJIBL; OOKOBAs M MOJTHAS TOBEPXHOCTH MUPAMU/IbI; IPABHIIbHAS U yCeUEHHAS
MUpaMuia. DJIEMEHTHI IPU3MBbI U IUPaMUIbl. Berancienne 31eMeHTOB MHOTOTPaHHUKOB: p&opa,
TMaroHaJu, yIJIbl

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 5.2. IlpaBunbHble
MHOTOTpaHHHUKH. [lmomanm
MOBEPXHOCTH
MHOTOTPaHHHKOB

Cogepxanue yaueOHOro MaTepuana

[ IpaBriIbHBIE MHOIOIPaHHUKH: TIOHATHE NIPAaBUIIBHOIO MHOTOTPAaHHMKA; IIPAaBUJIbHAS MPU3MA U
[paBWIbHAS MMPaMK/Ia; IPABUIIbHAS TPEYroJibHAs MMpaMUIa U IPaBUIIbHBIA TETpasap; KyO.
[IpencraBieHue o NpaBUIbHBIX MHOIMOTPAHHUKAX: OKTa3Ip, JOJAeKa’Ap U ukocasap u ap. CeueHus
Mpu3MbI 1 TupaMuabl. [Inomans 60KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMON TPU3MBI,
[I011a1b OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTHU MpsiMoi pu3Mbl. [lnomans 60koBoi
MOBEPXHOCTHU M MMOBEPXHOCTU MPABUIBHOM MUPaMUbI, TEOpEMa O IUIOIIAAH OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI

KOM6I/IHI/IpOBaHH06 3aHATHC

Tewma 5.3. Tena BpauieHus

Conepkanue yaeOHOro MaTepuana

[{unuHpryeckas TOBEPXHOCTh, 00pa3yIolue MUIHHAPUIECKONU MMOBEPXHOCTH, OCh IIMJIMHIPUIECKOM
noBepxHocTu. L{mnmmHap: ocHOBaHMS 1 OOKOBasi MOBEPXHOCTH, 00pa3yromias 1 0Ch, IJIOMIAs OOKOBOH 1
MOJTHOM MoBepxHOCTH. KoHMueckast MOBEpXHOCTh, 00pa3yroline KOHUYECKONH MOBEPXHOCTH, OCh U
BEpILIMHA KOHMYECKOM moBepxHocTH. KoHyc: 0OCHOBaHKE U BepIlInHa, 00pa3ylomias U oCh, MJIOLIAIb
OOKOBOH U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIHe U BICOTA, OCHOBAHUS M OOKOBast
noBepxHocTh. Cdepa u map: eHTp, paguyc, THaMeTp, IUIOIadb MOBEPXHOCTH cdepbl. Bzanmuoe
pacnosoxeHue cepsl U MIOCKOCTH, KacaTeabHas IIIOCKOCTh K cepe, momanb cheprl. MU300paxkenue
TeJ BpaIlleHHs Ha TUTOCKOCTH. Pa3BépTka MuimmHApa 1 KOHyca

KomOuHMpoBaHHOE 3aHATHE

Tema 5.4. O0beMbI U
[JIOIIAAN TOBEPXHOCTEMN TEN

CopepxaHue yaeOHOTO MaTepHrala

[Tonsatue 06 00bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 06 00bEMe
MPSIMOYTOJIBHOTO MapaJuIesIeNuIIeia U CIeACTBUS U3 He€. 00beM MupamMuIbl U pu3Mbl. OO0BEM
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HIMHIpa, Konyca. O6béM mapa u momaas cgepol. [logobHbie Tena B mpoctpancTe. COOTHOIICHUS
MeX 1y IUIOIIAIIMU TOBEpXHOCTEH, 00béMamMu o00HbIX Tes. CeueHus HuInMHApa (MapaienabHo U
MEPIEeHIUKYIIIPHO OCH), CEUEeHHUs KOHYyca (IapauieIbHOe OCHOBAHUIO U IPOXOJIAIIEe Yepe3 BEPIINHY),
cedeHus mapa. MHOTOTpaHHUK, OMIMCAHHBIN OKOJIO cephl; cdepa, BMUCaHHASI B MHOTOTPaHHUK WJIH B
TEJI0 BpalleHUs

KoMOMHMpOBAaHHOE 3aHATHE

Tema 5.5. JIBrokeHue B

Cogepxanue yaueOHOro MaTepuana

npocTpaHcTBe. Ce4eHUs U |CpMMeTpust B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMO, IIOCKOCTH. JIEMEHTBI 4
KoM6uHaLIH CUMMETpPUHU B MpaMMJIaX, MapajulesenuIeaax, IpaBuibHbIX MHOrorpaHHuKax. CHMMETpus B IPUPO/IE,
[IPOCTPAHCTBEHHBIX (PUTYD B .
HPOBECCHOHATHHBIX 3aa4ax ApXUTEKType, TEXHUKE, B OBITY, B npo?eccnn. Vcnonb3oBaHue IBUKEHUN B IPOCTPAHCTBE MIPU
pewiennu 3a1ad. [loctpoenne ceueHnii MHOrOrpaHHUKOB U T BpauieHus. Meron cienos. KomOunamus
TeJ BpallleHUsl © MHOTOTPaHHUKOB. Vcrionb3oBaHre KOMOMHAIMI MHOTOIPAaHHUKOB U TEJI BPALLICHUS B
[IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax
KomOnHupoBaHHOE 3aHATHE
Tema 5.6. Pemienue 3anau.  (Copeprkanue yueOHOro Marepuana
MHOrorpaHHIKH 1 Tena Bbruuciienue BeIMUuH (IJIMHA, yroi, 00beM, IUI0Iagb MTOBEPXHOCTH) T€OMETPUIECKUX QUTYD, 4
BPaLICHIA MCII0JIb3YS U3yueHHbIe (popMyssl U MeTobl. [locTpoeHre ceueHnit MHOrOrpaHHUKOB METOIOM CIIEIOB,
BBHITIOJTHEHUE (BBIHOCHBIX) TUIOCKUX YEPTEXKEH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BHJI CBEPXY,
cOOKY, CHU3Y
KomOnHupoBaHHOE 3aHATHE
CamocrosrenbHas pabora 12
1. Pabota nmo co3maHuio MOAEIN MHOTOTPAHHUKOB
2. Tlpesenranus o teme «Tena BpameHusi © MHOTOTPaHHHKI
Paznen 6. [IpousBoanas u 45
nepsoodpasHasi pyHKUIHH
Tema 6.1. MoHOTOHHOCTB U (CoziepikaHue yUeOHOTro MaTepuana
PKCTPEMYMbI (yHKIIHH. [TpomMexyTKH MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbosbiee u 4

Touku 3KCTpEeMyMa

HAaMMCHBIICC 3HAYCHHUC q)YHKI_[I/II/I Ha IMMPOMCECIKYTKC

KomOuHMpOBaHHOE 3aHATHE
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Tewma 6.2. [lonstue
HEIPEPHIBHOCTU (PYHKITHH.
MeTo1 UHTEPBAIOB

Copepxanue yueOHOro MaTrepuana

HenpepriBable GyHKIIMU. MeTo1 HHTEPBAJIOB 7Sl pEeLICHHs] HEPAaBEHCTB

KoMOMHMpOBAaHHOE 3aHSATHE

Tema 6.3. [IpousBoHas.
['eomeTprueckuii u
(U3UYECKUN CMBICIT
MIPOU3BOIHOMN

Conepxkanue yaeOHOro MaTepuaia

[TpousBonnas ¢pynkuuu. ['eomerprueckuii u Gpu3NIECKUd CMBICI TPOU3BOIHON. [Ipon3BogHBIE
piIeMEeHTapHbIX QyHKIMHA. DOopMyIIbl HAXOKIEHNUS IPOU3BOIHON CYMMBI, IPOU3BEIEHHS U YaCTHOTO

byHKIUH

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 6.4. MOHOTOHHOCTB
¢ynkuuu. Toukn
HKCTpEMyMa

Cojepkanue ydeOHOro Marepuania

[TpruMeHeHre TPON3BOTHON K UCCIIEIOBAHNIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 6.5. Haubomnbiiee u
HAMMEHBIIIEE 3HAUECHUS

byHKITIN

CogepxaHue yaueOHOro MaTepuana

HaxoxeHre HanOOoIbIIero 1 HaMMeHbIIETo 3HaYeHus pyHKIMHU Ha oTpe3ke. [IpumeHenue
HpOH3BOI[HOI>i JJI HAXOXKACHWA HAMJTYYIICTO PCIICHUA B IPUKIIAJHBIX 3aJa4ax, IJisd ONpPEACICHUA
CKOPOCTH TIpoIiecca, 3aJaHHOTo (hOopMyIIoi Wil rpagukoM

KomOuHMpoBaHHOE 3aHATHE

Tema 6.6. Haxoxaenue
ONTUMAJIBHOTO pe3yjbTaTa C
MOMOILIBbIO TTPOU3BOIHOM

CopepxaHue yaeOHOT0o MaTepuana

HpI/IKHaI[HHe 3aga4y, B TOM YHCJIC COIUAJIbHO-O9KOHOMHUYCCKOI'O U (1)I/I3I/I‘IGCKOFO XapakTepa, ux
[PCHICHUC CPECACTBAMH MATEMATUYCCKOT'O aHAJIN3a

KomOuHMpoBaHHOE 3aHATHE

Tema 6.7. IlepBooOpazHas
byHKIIUH

Coneprxanue yaeOHOro MaTeprasia

[lepBooOpasnas. Tabnuia nepBooOpa3HbIX

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 6.8. IInomane
KPUBOJIMHENHOMN TpaIleLiuH.
Dopmyna HeroToHa —
JleiitOHMIIA

CopepxaHue yaeOHOTO MaTepHrala

WHTerpa, ero reoMeTpuuecKuii 1 GU3NIeCKuii CMbIC. Berancnenue naterpana mo ¢popmyie
Herorona-JleiOaunma

KomOuHMpOBaHHOE 3aHATHE

Tema 6.9. [Ipumenenue
[TPOU3BOAHOMN U

CopepxaHue yaeOHOT0O MaTepuana

Pemenne 3aaa4 Ha NPUMCHCHUC HpOHSBOILHOﬁ N MHTCTpajia AJisd BBIYUMCIICHUA (l)I/ISI/ILIeCKI/IX BCJIIMYHUH U
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nepBOOOpazHOM PyHKINH

rIomanei

KoMOMHMpOBAaHHOE 3aHSATHE

CamocTosTenpHas padoTta 15
1. BrlnonHeHue NpakTUYECKUX 3a/1aHUi Ha HccaeaoBanue GyHKIMI U TOCTpoeHue rpadukos
2. BrinonHeHre NPAKTUUECKUX 3aJaHUI HA BRIYUCIICHUE HHTETPaJIOB
Pa3nen 7. Teopus 23
BEPOATHOCTEH U
CTATHCTHKA

Tema 7.1. Ilpencrasnenne  |CoaepikaHue ydeOHOro Marepuania

(IAHHBIX M OIIHCATCIBHAL [IpencraBieHue qJaHHBIX ¢ TOMOIIBIO TabmuIl u quarpamm. CpenHee apudmMeTndeckoe, MeIMaHa, 2

CcTaTucTHKa HanOOoJIbIlIee U HAMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHs, CTAHAAPTHOE OTKIOHEHUE YHCIOBBIX
Ha0OpOB
KoMOMHMpOBAaHHOE 3aHATHE

Tema 7.2. Cnyuaiinbie Cojepkanue y4eOHOro Matepuana

coObrTis. Oneparuy Hajl CrnyyaiiHble 3KCHEpUMEHTHI (OMbITHI) U ClydallHble COOBITHS. DJIEMEHTAapHbIE COOBITHS (MCXOJIbI). 2

COOBITHSIMH BeposTHOCTB cityyaifHOro coObITHs. Bin3ocTh yacToThl U BEpOSATHOCTH cOOBITHH. CitydaiiHble OTBITHI C
PaBHOBO3MOXKHBIMHU ~ DJIEMEHTapHbIMH  COOBITHSIMH. BeposTHocTM  CcOOBITHMH B ONBITaX ¢
[PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH.
Omnepauuu Hajl COOBITUSMMU: NIepecedeHue, 00beIMHEHNE, TPOTUBOIONIOKHbIE COOBITHS. JlarpaMmbl
Olinepa. @opmyna ca0KeHU BEPOATHOCTEN. Y CIIOBHASI BEPOSITHOCTD. Y MHOXKEHHE BEPOSTHOCTEM.
JlepeBo ciydaitHoro skcrniepuMmenTta. @opmyrnna nosHoi BepossTHOCTU. He3aBrcuMble COOBITHS
KomOuHupOBaHHOE 3aHATHE

Tema 7.3. BepositHocTh B |CoziepikaHue y4eOHOTO MaTeprana

MPO(ECCHOHANBHBIX 3a1a9aX [TeppudmHas 06paboTKa CTATHCTHIECKHX JaHHBIX. I'padudeckoe ux mpeacrasinenne. HaxoxaeHme 2
CpPEIHUX XapaKTePUCTHK, HAOII0AaeMbIX JaHHBIX. OlleHKa BEpOSITHOCTU COOBITUS B TPO(HECCHOHATEHOM
NesITeIbHOCTH, PelIeHne NMPo(hecCHOHANBHBIX 33/1a4 HA BEPOSITHOCTh COOBITHS, TPUMEHEHHE
CTaTUCTMYECKUX METOOB JJIs pelieHus! MPo(hecCHOHABHBIX 3a/1a4
KomOuHupOBaHHOE 3aHATHE

Tema 7.4. DneMeHTbI Conepkanue yaeOHOro MaTepuaa

KOMOMHATOPUKH KomOunaropHoe npaBuiio ymHoxkeHus. [lepecranoBku u dakropuain. Uucno coueranuid. TpeyrodbHUK 4

24



[Tackans. ®opmyna 6mHOMa HproTOHA

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 7.5. Cepun

Conepixkanue yaeOHOro MaTepuaia

IOCICAOBATCIBHBIX bunapHbIii cyyalHbIN ONBIT (MCOIBITAHUE), yCIieX U Heynaya. HezaBucumbie ucnbitanus. Cepust 2
MCIBITAHIH HE3aBHCUMBIX UCIIBITAHUH 10 nepBoro ycrexa. Cepus HE3aBUCUMBIX UCIIBITaHUM bepHymnun
KoMOnHIpOBaHHOE 3aHATHE
Tema 7.6. Cnyuaiinbie Cogepxanue yaueOHOro MaTepuana
BCJIMYHUHBI U DACIPCACICHUA. CrryyaiiHass BenudyuHA. Pacnpenenenue BeposTHocTel. Jlmarpamma pacnpenenenus. IIpumepsr 2
MaTemaTi4eckoe 0KUIAHNUE [pacripeesIeHHil, B TOM YHCIIe, TeOMETPUYECKOE U GHHOMHUAIBLHOE.
CITy4aiHON BEINYUHbI UucioBble XapaKTEPUCTUKU CIIyYailHbIX BEJIMYUH: MAaTEMAaTUYECKOE 0KUIAHUE, TUCIIEPCUs U
CTaHJIapTHOE OTKJIOHEHHE. [[puMepsl IpUMEHEHN MaTEMaTUUECKOI 0 OKUAHMsI, B TOM YHUCIIE B
3aJlayax U3 NOBCEIHEBHOM XM3HU. MaTemMaTuyeckoe 0XKH11aHue OMHApHOU CIly4aiiHOM BEJIMYUHBI.
MaTtemMaTuueCcKOe 0KHUIaHUE CYMMBI CITy4allHbIX BEIMYMH. MaTeMaTH4eCcKOoe OKUJaHUE U JUCTIEpCUs
FCOMETPUUYECKOTO U OMHOMHUAIBHOTO PACIIPECICHHII
KomOnHupoBaHHOE 3aHATHE
Tema 7.7. 3akoH Oonbmux  (CopeprkaHue yueOHOTro Marepuana 2
ucel. Henpeprisrbre 3aKoH OOJBIITUX YKCET U €T0 POJib B HAyKe, IPUPOE U 001IecTBe. BEIOOpOUHBIN METOI HCCIeA0BaHU.
C/TyaMHBIC BCIMIHHDL [IpuMepsl HETIPEPBIBHBIX CITyYalHbIX BelW4yuH. [IoHsITHE O MIIOTHOCTH pacipeereHus. 3a1aqu,
g;;iﬁiiii?;;gnpeﬂeﬂwﬂeHpHBOMmHe K HOpMaJIbHOMY pacnpesenenuio. [IoHsTHe 0 HopMalbHOM pacipeieIeHUH
KomOnHupoBaHHOE 3aHATHE
CamMocTosiTenbHas paboTa
[Ipesentanuss no teme «lIpuMeHeHue TeopuM BEpPOSATHOCTEM M MaTEMaTHMUECKOM CTAaTUCTHUKU B 7
pa3aMuHbIX cepax AeSITETbHOCTH»
IMpome:kyTouHasi arTecTainusi (3a4eT ¢ OLEHKOM) 2
Bcero: ‘ 214
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4. YCJIOBUSA PEAJIN3AIIAN TPOT'PAMMBI YUEBHOM JIUCHUATLIMHBI

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

[loarotoBka BHEAyIUTOPHOW padOTHl JOJDKHA OOECHEeYMBATHCS JOCTYIIOM
Kazaoro oOydaromerocs K 0OazaMm JaHHBIX U OuOmumoreyHsiM (onaam. Bo Bpems
CaMOCTOSITENIbHOM NOJATOTOBKU, 00YYaIOIIHECS TOJKHBI OBITh 00€CIIEYeHbl JOCTYIIOM K
cetu HTEpHET.

O0opynoBanne yueOHOro KabuHeTa U padounx MecT KaOMHETA: TT0CAJOYHBIC

MecTa Ji1 00yJaronmxcs, pabouee MeCcTo MpernogaBaresis, 10cKa, Y4eOHUKH.

Texnnuyeckue cpeacTBa 00y4eHHs1: HOYTOYK, POCKTOP, IKPaH.

4.2 O0mme TpeOOBaHHUSA K OPraHU3ANNH 00Pa30BaATEIbHOM eATEJIbHOCTH

OcBoenune 00y4aronuMucs y4eOHON AUCITUTUITMHBI MOKET MPOXOIUTh B YCIOBUIX
CO37IaHHOM  00pa3oBaTENbHOW CpeAbl Kak B  00pa3oBaTEbHOM  OpraHu3aluu
(yupexaeHud), Tak M B OpraHu3alUsiX COOTBETCTBYIOIIMX mpoduio yueOHOU
JUCHUTUIAHBI.

[IpenonaBanue y4yeOHOW AMCIHUILUIMHBI JOJDKHO HOCHTH TEOPETUYECKYI0 H
MPaKTUYECKYI0 HANpaBJICHHOCTh. B mpoliecce MpakTUYECKUX 3aHSITHH OO0ydaroIiuecs
3aKPEIUISIIOT M YIUIYOJISIIOT TEOPETUYECKHE 3HaHUs, NPHOOPETaroT HeoOXO0IUMBbIe
poQeCCUOHANIbHBIE YMEHHS 1 HABBIKH.

N3yuenne  gucuumuiuHbl  «MaTeMatuka» 1O CHEUAIbHOCTH  JIOJDKHO
MIPEAIIECTBOBATh OCBOCHUIO MPO(PECCUOHAIBHBIX MOJTYJICH.

Teoperuueckue 3aHATHA JIODKHBI TPOBOJUTHCS B y4eOHOM KaOWHETE
MAaTEeMaTUKHU.

Texymuii 1 TPOMEKYTOUHBIN KOHTPOJIb O0YUEHUS CKIIAIBIBACTCS U3 CIICITYIOITUX
KOMIIOHEHTOB:

TEKYIIUl KOHTPOJIb: ONpoc OOydYaroluxXcs Ha 3aHATUSAX, MPOBEJICHUE
TECTUPOBAHUS, PEIICHUE MPUKIAJHBIX 3a/1a4 00yUYarOIIUMUCS B TIPOIECCe MPOBEICHUS
TEOPETUYECKUX 3aHATHHI U T.]I.;

NMPOMEKYTOUYHBIN KOHTPOJIb: 3a4ET C OLCHKOM.

4.3. KaapoBoe obecnieuenune 00pa3oBaTe/ibHOI 1eATEIbHOCTH

TpeboBanust K KBaJM(UKAIMM TEAATOTHYECKUX KaJapOB, OCYILECTBIISIONINX
peamuzaruio  OIIOIT CIIO-IITICC3 mno crnenuanbHOCTH JOMKHA 00ECTICYMBATHCS
NeJarornyeckKuMu KaJpaMy, HMMEIOLIUMH BBICIIEE OOpa30oBaHHME, COOTBETCTBYIOIIEE
npoduao  npernojaBaeMod  ydeOHOM — JAUCHMIUIMHBI.  ONBIT  JACSITEIBHOCTH B
OpraHM3aIysIX COOTBETCTBYIOIIEH 00pa3oBaTenbHOU cephl SBISIETCS 00S3aTeNbHBIM
IS npernoaaBaTenei, OTBEUAIOITIX 3a OCBOCHHE 00yJaroIuMCs
o0mieo0pa3oBareiabHOro yueOHoro nukia. [lpemnoaaBarenu nomy4yaoT JOMOIHUTEILHOE
npodeccuoHanbHOe 00pa3oBaHKe MO MporpaMMaM MOBBIIICHHUS KBaTU(PUKALMU, B TOM
quciie B (popMe CTAKUPOBKH B MPOGUIBHBIX OPTaHU3alMAX HE PEeKe OJHOrO pas3a B 3
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roja.
4.4 NndopmanuonHoe odecrieuenue odydenus. Ilepeyenr pexoMeHayeMbIX

yueOHbIX n3nannii, UHTepHeT-pecypcoB, 10MOJHUTEIbHOM JUTepaTyphl

OCHOBHBIE HCTOYHUKH

1. AmumoB 1. A., Komsrun FO.M., TkaueBa M.B. u apyrue. Maremaruka: anreopa
Y Hayaja MaTeMaTU4eCKOro aHaiu3a, reoMeTpus. Airedpa U Hayaia MaTEMaTHYECKOTO
anamm3a 10-11 kmacc. M. : IIpocBemienue, 2024. — 464 c.

2. AranacsH JI.C., byry3oB B.®., Kagomnies C.b. u npyrue Martemartuka: anredpa u
Hayaja MaTeMaTU4yecKoro aHanmsa, reomerpus. ['eomerpust 10-11 kmacc. M.
[Ipocsemenue, 2024. — 288 c.

3. M.U. bammakoB MaremaTtuka: yuel. JJisi CTYJEHTOB YUPEXKICHUM cpel. mpod.
obOpazoBanms. M. : «O0Opa3oBaTebHO-U3IATEILCKUNA EHTP «AKanemus», 2024. - 288
C.

J]OHOJ'IHI/ITCJILHI)IG HCTOYHHUKH

1. Anrebpa m Hayama MatemaTmdeckoro anaimza. 10-11 xnaccel. ba3oBwii
ypoBeHb : yueOoHuk / III. A. Amumos, FO. M. Konsarua, M. B. TkauéBa u jp.
— 18-e u3g. — M. : IIpocBemenue, 2012. — 464 c.

2. KonmoropoB A. H. Anre6pa 1 Hayajla MATEMaTUYCCKOTO aHaJIM3a : y4eO. s
10-11 ku. ob6meoOpasosar. vupexaenuii / A. H. Koamoropos, A. M.
Ao6pawmos, 0. I1. Jyaauned u ap. — 17-¢ u3g. — M. : [IpocBemenue, 2008.
— 384 c.

3. IloropenoB A. B. I'eomerpus. 10-11 kmacchl : y4e0. anasg ob6mieoOpa3oBar.

opranu3anmi : 6a3oBeiid M ipoduii. ypoBau / A. B. TloropenoB. — 13-¢ uzj.
— M. : IIpocsemenue, 2014. — 255 c.

4. T'eomerpus. 10-11 xnaccel : yueonuk / JI. C. Aranacsn,B. ®@. byrysos, C. b.
KagomueB u gp. — 22-¢ u3a. — M. : IIpocsemenne, 2013. — 255 c.

5. Aranacsau JI. C. I'eomerpusa. 10-11 xkmaccel : vue0. mig o0O1eodbpa3oBar.

vupexaeHuil : 0a30Bbiid 1 npoduin. yposuu / JI. C. Atanacsau,B. . ByTy30B,
C. b. KamomiteB u ap. — 22-e¢ n3zn. — M. : IIpocBeuienue, 2013. — 255 c.

6. boromonoB, H. B Maremaruka : vuyeOHMK Jjuis OakamnaBpos / H. B.

boromonos, II. M. Camoiaenko. — 7-¢ u3a., crepeornn. — M. : JIpoda,
2010. — 396 c.

7. Kyuneimena E. C. Maremartuka : yueOHUK. — 4-e m3a. — M. : Jlamkos u K,
2015. — 564 c.

8. Maremaruka: anreOpa ¥ Hayajla MaTEMaTUYECKOTO aHajn3a, reoMeTpusi. Airedpa
M Hadajla MateMatudyeckoro anHanm3a. 11 kmacc. Huxoneckmit C.M., IloTamosn
M.K., PemernukoB H.H. u apyrue. - M: IIpocsemenne, 2021.
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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

9. Maremaruka: anredpa ¥ Hadajga MaTEMaTHYECKOIO aHajau3a, T'€OMETpHS.
I'eomerpusa. 10 knacc. Anexcanapos A.Jl., Bepnep A.JL, Peoxkuxk B.U. - M:
IIpoceenienue, 2021.

10.Marematuka: anreOpa ¥ Hadaja MaTeMaTUYeCKOTO aHajn3a, TEeOMETpHs.
I'eomerpus. 11 kmacc. AnekcannpoB A.Jl., Bepuep A.JL., Peokuxk B.M. - M:
IIpoceenienune, 2021.

11.Marematuka: aireOpa M Hayajga MaTeMaTHYEeCKOro aHaiuza, reomerpus. 10
kiacc. Bepaep A.JL., Kapn A.Il. U3narensctBo "IIpocBenienue".

12.Marematuka: anrebpa ¥ Hayajla MaTeMaTHYEeCKOro aHanmu3a, reomerpus 11
kiacc. Bepuep A.JL, Kapn A.Il. U3patensctBo "l[IpocBenienue".

13.Martematurka: aireOpa ¥ Hadaia MaTeMaTHIECKOTO aHalln3a, reoMeTpus. Anredpa
U HayaJla MareMaruueckoro aHaimsa (B 2 yactax) (B 2 yactsax). 10-11 kiacc.
Yacts 1: Mopakosuu A.T'., Cemenos I1.B.; Hacts 2: Mopakouu A.I'. u npyrue;
nox peaakiuend Mopakosuua Al'. "MOLl MHEMO3NHA".

:‘)HeKTpOHHLIe H3JaHus

1. Beepoccmiickue unTepHeT-onmuMmmuanbl. - URL: https://online-olympiad.ru / -
TexkcT: IIEeKTPOHHBIN.

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

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

4, Hayunas snexkrponnas oudimoreka (HOB). - URL.: http://www.elibrary.ru -
TeKCT: 2JIEKTPOHHBIN.

5. OtkpeIThIl KOJUTeK. Marematuka. - URL: https://mathematics.ru / -
TeKCT: 2JIEKTPOHHBIN.

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

1. CopaBoyHMK 10  MareMaruke 1 mkodbHUKOB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / - TekcT: 371€KTPOHHBIIA.

8. Cpennsis MaTeMaThu4ecKas UHTEPHET HIKOJIA. - URL:

http://www.bymath.net/ - Tekct: a51eKTpOHHBIN.
9.®enepanbubiii moptan «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru/
- TekcT: anEeKTpOHHBIM.

10.®enepanbHblii 1IEHTp HMHPOPMAIIMOHHO-O00pa30oBaTeIbHBIX pecypcoB. - URL:
http://fcior.edu.ru / - TekcT: 37K TPOHHBI#
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5. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEFHOM

KoHTpons # oOlleHKa pe3yibTaToB

JUCHUIINHBI

OCBOCHHUSA y4E€OHOW JUCIUILIIMHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIICM IIPpU IIPOBCACHHUHA SaHHTHﬁ, TCCTUPOBAHU:A, a TAKIKC
BBIITOJIHCHUA 06y‘-IaIOH_[I/IMI/IC$I HHANBUYaJIbHBIX SaﬂaHI/Iﬁ, ITPOCKTOB, HCCHGHOBaHHﬁ.

Pe3yabTarnl 00yyeHus

OcHOBHBIE TOKA3ATEJH OLEHKU
pe3yJibTaToB

D®opMBbI 1 METOBI
KOHTPOJISI M OLIEeHKH

3HATh:

1) o maremaTuke Kak 4YacTu
MHpPOBOM KYJIBTYpbl U O MECTE
MaTeMaTUKd B COBPEMEHHOU
UMBUIM3AlMH, O  CHocobax
OMHUCAHUsI HAa MaTeMaTHUYECKOM
S3bIKE€  SIBJICHUM  peajbHOro
MHUPA;

2) 0 MaTeMaTUYeCKUX
MOHATUAX KaK O BaKHEUIIUX
MaTeMaTUYECKUX MOJEIIAX,
MO3BOJISIIOIIUX ~ OMHUCHIBATH U
M3y4yaThb pa3Hble MPOLECCHl U
SIBJICHUS; MOHUMaHUE
BO3MOKHOCTHU
AKCMOMAaTUYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKUX TEOPHii;

3) MeTonmbl JI0Ka3aTeIbCTB M
aIrOPUTMOB PELICHUS;

4)  cTaHmapTHBIE  TPUEMBI
peleHus  palMOHAJIbHBIX U

MPPALMOHAIIBHBIX,
[IOKa3aTEeNbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX

YPABHEHUN W HEPaBEHCTB, HX
CUCTEM; B TOM 4YHUCIE IJId
IIOMCKA IIyTH  pPEIICHHUs U
UJUTFOCTpauu pelIeHs
YpPaBHEHUI U HEPABEHCTB;

5) 00 OCHOBHBIX TOHSTHSAX,

UesIX " METOJ1aX
MaTEeMaTHYeCKOTO aHalln3a,

6) 0 TIJIOCKUX u
MIPOCTPAHCTBEHHBIX

reoMeTpuyeckux ¢Gurypax, Hx
OCHOBHBIX CBOMCTBaX; (hOpMyJIbl
IV pEIIeHUs] T€OMETPHYECKUX
3aja4 U 3a3/1a4 C MPAKTUYECKUM
COJIEp’KaHUEM;

7) o mpoleccax U SBICHUSX,
UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, O CTaTUCTHYECKUX
3aKOHOMEPHOCTSX B peallbHOM
MHUpE, 00 OCHOBHBIX MOHATHUSX

- OCHOBHbIC MOHSTUS U METOBbI,
UCTIOJb3yEeMbIE TUTSE
npeoOpa3oBaHWil W BBIUMCICHUN
pa3IMYHbIX anreOpanyecKux
BBIPAKECHUI;

- OIIpEICIICHUE YHCIIOBOU
GyHKIUHM, CIOCOOBl 3aJaHusl U
OCHOBHBIE CBOICTBA ()yHKIIHH;

- OCHOBHBIE CTIOCOOBI M METOJbI

peicHuA palOHAIbHBIX,
NO0Ka3aTesbHbIX,
aorapu(pMUYECKUX,

TPUTOHOMETPUUECKUX YPaBHEHUM
1 HEPaBEHCTB;

-OIIpe/Ie]ICHUE TPOU3BOJHOM, €€
TEOMETPUUECKUN H  (PU3HUECKUiA
CMBICI;

- IIpaBHJIa u bopMyIbl
muddepeHpoBanus GyHKINH;
-TIOHSATUE OIPENIETIEHHOTO
UHTErpaia, €ro reoMeTpUYECKUi
CMBICH ¥ CBOMCTBA;

- OCHOBHBIE TTOHSITHS
KOMOMHAaTOPUKHU u TEOPUH
BEpPOSITHOCTEM;
- AKCHOMBI u TEOPEMBI
CTepEeOMETPUN

- OINpelNesieHuE M  CBOMCTBa
IMPOCTPAHCTBCHHBIX TCJI: IIPU3MBEI,
napajiefenunena,  OupamMuibl,
HWIAHAPA, KOHYCA, [1apa;
-popMynBl  JUIS  BBIYHCICHUS
00BEMOB 51 IUIOLIAAEH
IIOBEPXHOCTEN  I€OMETPUUECKUX
Tell.

@DopMBbI KOHTPOJIS:
YceTHBIT 0onpoc;
[TuceMeHHbI# onpoc;
CamocrosiTenpHas padboTa;
[IpakTuueckas pabora;
TecroBble 3a1aHuA.
MeTo1b1 KOHTPOJIS:
Texymui KOHTPOJIb:
OpoHTANBHBIH 0IPOC;
NuauBuayanbHbIA ONIPOC;

[IpoBepka camMOCTOSTETHHOM

paboTHI;

KonTponbnas pabota;
[IpoBepka KOHCIIEKTOB;
[IpoBepka coobieHui;

OHGHI/IBaHI/Ie BBIITOJIHEHUA

WHJUBUTyaJIbHBIX 33JIaHUN;
[TIporpammupoBaHHbIi
KOHTPOJIb.
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3JIEMEHTApHOU TEOpUHU

BEpPOSITHOCTEM; yMEHU
HaxOJIUTh u OLICHUBATh
BEPOATHOCTH HACTYILJICHUS
COOBITHI B MPOCTEUIIINX
IIPAKTUYECKUX  CUTyalUsiX U
OCHOBHBIE XapaKTEPUCTUKU

CJIy‘-IElFIHbIX BCINYHH.

YMeTh:

1) dbopmyaupoBaTh
ONpeAeNeHUsl,  aKCUOMBI U
TEOpEMbI,  NPHUMEHATh WX,
MIPOBONTH JIOKa3aTeIbHBIC

paccyXIeHHus B XOJle pelCHHs
3ajauy;

2) onepupoBaTb HOHATHIAMM:
CTENIEHb  4YHClla,  JIorapupm
yuciaa;  YMEHHME  BBIIOJHSATH
BBIUUCIICHUE  3HAYCHUH W
peoOpa3oBaHus BBIPAXKEHUH €O
CTETIEHSIMH W JlorapupMamu,
npeoOpa3oBaHUs JIpOOHO-
paMOHATBFHBIX BHIPAKCHUH;

3) omnepupoBaTh MOHATHUAMHU:
paloHaIbHbIE,
uppalyoHalbHbIE,
MOKa3aTelbHbIE, CTETICHHBIE,
JorapupmMHuUecKue,
TPUTOHOMETPHUYECKHE
ypaBHEHHMsS M HEPaBEHCTBA, UX
CHCTEMBI;

4) onepupoBaTb HOHATHIMMU:
¢byHKIHS, HEIpepbIBHAS
byHKIHSA, IIPOM3BOJIHAS,
nepBooOpasHasi, OmnpeaeIeHHbIH
UHTETpal; yMEHUE HaxOoJUTh
MPOU3BOJIHBIE  AJIEMEHTAPHBIX

byHKIHH, HCIIOJIb3YSI
CIIPaBOYHBIE MaTepuabl;
HCCIEN0BATh B IPOCTEHUINNX
CIIy4asix ¢byHKIMN Ha
MOHOTOHHOCTb, HaxOJINTh

HauOoNbIINE W HAUMEHBIINE
3HaYeHUs (QYHKIMHA; CTPOUTH
rpadpuKd  MHOTOYJICHOB c
HCIIOJIb30BaHUEM anmnapara
MaTEMaTHYECKOI 0 aHa/IN3a;
IPUMEHATh TPOU3BOAHYIO IIpU
pelleHnn 3ajad Ha JABW)KECHHUE;
pemars IIPAKTUKO-
OpUEHTHPOBAHHBIE 3aJaud Ha

- Bomonuare apupmernyeckue
JEICTBUS HAJl YUCIIaMH, COYEeTast
YCTHBIE U NHCbMEHHBIE IPUEMBI;
- HaXOJIUTb 3HAYCHUsI KOPHS,
CTETIeHH, Jorapudma,
TPUTOHOMETPUUECKUX
BBIPa)KCHUI Ha OCHOBE
OIIpeeIICHNs, UCIIONb3Ys IIPU
HEOOXO0MMOCTH
MHCTPYMEHTAJILHBIE CPENICTBA;
I10JIb30BaThCs MPUOIMKEHHON
OLICHKOW ITPY NMPaKTUYECKUX
pacuerax;

- BBIMOJIHATB IpeoOpa30BaHus
BBIPa)KCHUH, IPUMEHSA
(opMyIIbl, CBSI3aHHBIE CO
CBOMCTBaMM CTEIICHEH,
norapu¢pmoB,
TPUTOHOMETPUUECKUX (PYHKIIMIA;
- pemarh paluoOHAIbHBIE,
MIOKa3aTebHbIE,
norapupMHUUEcKue,

TPUTOHOMETPUYECKUE YPABHEHMS,

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

- BBIYHCIITH 3HAUCHHEC (bYHKI_[I/II/I
10 3aIaHHOMY 3HA4YCHUIO
ApryMCHTAa npu Pa3IUYHBIX

crniocobax 3afaHus QyHKIINU;

CTpOUTh TpadUKH  H3yYEHHBIX
(GyHKUIMH, WIUTIOCTPUPOBATH I10
rpaduKy cBOICTBA 3JIEMEHTaPHBIX

INZEINIVIZH
- OIIUCBIBATH B3aUMHOC
PAaCIIOJIOKCHHUC MMPAMBIX

IIJIOCKOCTEN B IPOCTPAHCTBE,

- pemiaTh IUJIAHUMETPUYECKHE U
MPOCTEHIINE CTEPEOMETPUUYECKUE
3a/1a4n Ha HAXO0XJICHUE
reOMETPUUYECKUX BEJIWYUH (IUIHH,

yTJIOB, TUIOMIAIel, 00HEMOB);
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HauOONbIINE W HAWMEHBIIHE
3HAUEHUS, HA  HAXOXKJICHUE
MyTH, CKOPOCTH U YCKOPEHHSI,

5) omnepupoBaTh MOHSATUSIMH:

panuoHaNbHas byHKIHS,
II0Ka3aTeabHas byHKIMS,
CTENeHHAs byHKIHS,

norapupmuueckas  pyHKIM,
TPUTOHOMETPUUYECKHE (PYHKIUH,
oOpaTHble (YHKUUHU; YMEHHE
CTPOUTh TpapUKH H3YyYEHHBIX
byHKIUH, HCII0JIb30BATh
rpaguKu npu U3y4YeHUH
MPOLECCOB W  3aBUCHUMOCTEM,
IPU pEeLIeHUH 3ajad U3 APYrux
y4eOHBIX MPEJMETOB U 3ajad U3
peanbHOM JKHU3HHU; BBIpAXKaThb
dbopMynamMu 3aBHUCHMOCTH
MEXy BETHYMHAMU;

6) pemath TEKCTOBBIE 3aJlauu
pasHBIX TUIOB (B TOM YHCIE HA
IPOLEHThI, JOJAM M 4YacTH, Ha
IBUXKEHHE, pabOTy, CTOMMOCTh
TOBAapOB W  YCIyI, HaJorH,
3a/1au U3 00JacTy yrnpaBiICHUS

JUYHBIMU U CEMEMHBIMU
¢uHaHCaMM); COCTAaBJISITh
BBIPAXKECHMS, YPaBHEHUS,

HEPABEHCTBA U WX CHCTEMBI I10
YCIOBUIO 3a7aud, HCCIEeN0BATh
MOJTyYeHHOE pelieHue u
OLICHUBATh MPaBAOINOJA00HOCTh
pe3yIbTaTOB;

7) omnepupoBaTh TMOHITHIMH:
cpenHee apudMeTuIecKoe,
MeHnaHa, HaubobIIIee u
HauMEHbBIIIee 3HAYCHUS, pa3Max,
aucTepcus, CTaH/IapTHOE
OTKJIOHEHHE YUCJIOBOTO HAa0O0Da,
yMEHHE U3BIIEKATb,
WHTEPIPETHPOBATH
uHpOpMaIHIO,
MPEACTABICHHYIO B TaOIMIaX,
Ha JauMarpamMmax, rpadukax,

OTPaXKAIOILYIO CBONCTBa
peabHbIX MPOIIECCOB u
SIBIICHHIA; MIPEICTABIIATh
uHpOpMALIMI0O €  MOMOIIBIO
TalJIHIL u JUarpaMm;

UCCIIEIOBaTh  CTaTUCTUYECKHE
JaHHBIE, B TOM YHCIE C
IIPUMEHEHUEM rpau4ecKux

BrimonHaTe nelcTBUM HaAX
BEKTOpaMHU

- HaXOJUTh CKaJIIpHOE
MIPOU3BE/ICHUE BEKTOPOB

- HaXOAWTh KOOPAMHATHI TOUYEK B

HIPSIMOYT OJIBHOU JIEKapTOBOMI
cucTeMe KOOpJMHAT

- HaXOJUTh IIPOU3BOIHYIO
byHKIAH

- wmccnenoBaTth  (QYHKIMU U
CTPOUTD rpaduKu

-  HaxXOAWTh HEOIpPEIeICHHbBIE
WHTETPaJIbI

- BBIYHCIATH  OIpPEICICHHBIC
WHTETPaJIbI

- pelarhb IIpOCTENIINE
KOMOWMHATOPHBIC 33]]a4d METOJIOM
niepedopa, a TaKxe C
WCTIOJIb30BaHUEM U3BECTHBIX
opmyu;

- BBIYUCIATH B HpOCTCﬁHIPIX
ClIydasx BEpOATHOCTU COOBITHH
Ha OCHOBC nmoacycra qucia
HCXOO0B.
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METOAOB M DJIEKTPOHHBIX
CPEACTB;

8) omepupoBaTh IMOHITHUAMHU:
CIIy4alHBbIM ONBIT U CIIy4yalHOE
coObITHE, BEPOSITHOCTD
CIly4ailHOro COOBITHS; YMEHHE
BBIUUCIIATE  BEPOATHOCTh  C
UCTOJIB30BAaHUEM TpapUUECKUX
METO/IOB; IPUMEHATh (HOPMYJIbI
CIIO)KEHUSI M YMHOXCHHUSA
BEPOSATHOCTEH, KOMOMHATOPHBIE
daktel u  ¢GopmMydaBl  TpHU
pelieHu  3a71a4;  OLIEHUBATh

BCPOATHOCTHU PCATIBbHBIX
CO6BITPII>1; 3HAaKOMCTBO CO
CJIy4 afHBIMU BCJIIMYMHaAMMU,

YMEHUE NPUBOAUTH MPUMEPHI
MPOSIBJIICHUST 3aKOHA OOJBIINX
yuceJl B OPUPOAHBIX |
OOIIECTBEHHBIX SBJICHUSX;

9) omnepupoBaTh TOHSATUAMH:
TOYKa, MpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIN
yrou, CKpELIMBAOIIHECS
npsiMble, MapajlIeIbHOCTh U
NEePHIEHAUKYISIPHOCTh  MPSMBIX
U IUIOCKOCTEH, Yroa MEeXIy
MPSIMBIMH, YTOJI MEXKY MPSAMOM
U TUIOCKOCTBIO, YTOJ MEXAy
IUIOCKOCTSIMH, PAacCTOSHUE OT

TOYKH 110 IIJIOCKOCTH,
paccTOsIHUE MEXIy TMPSMbIMH,
paccTosiHue MEXKTY
IJIOCKOCTSIMU; yMEHHUE

UCTIOJNB30BAaTh TPH  PEIICHUH
3ajad  U3y4eHHble (aAKThl MU
TEOpEeMBI INIAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl OO0BEKTOB
OKPY’KaIOIIEr0 MUPA;

10) omepupoBaTh HOHSATHIMMU:

MHOTOTpaHHUK, ceueHue
MHOTOI'paHHUKA, KyO,
napajuiesIenune], pu3Ma,
UpaMua, ¢durypa U
MOBEPXHOCTh BpallleHuUs,

WINHAP, KOHYC, map, cdepa,
ceueHuss (GUTypbl BpalleHus,

MJIOCKOCTB, Kacaromascs
cheprl, NWIMHIpPA, KOHYCA,
IJIOIIAb IIOBEPXHOCTH

MApaMU/bl, TPU3MBI, KOHYCa,
IWIMHAPA, TUIOMAAb  Cc(epsl,
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o0beM Ky0a, TPSMOYTOJIBHOTO
napajuiefienuneaa, MTUPAMUIBL,
NpU3MBbl, IWIMHIpA, KOHYCA,
mapa; yMmMeHue uzo0paxkarh
MHOTOTPaHHUKHU U MOBEPXHOCTU
BpAIlICHUs, UX CEUYCHUS OT PYKH,
C MOMOIIbIO YEepPTEHKHBIX
WHCTPYMEHTOB H 3JIEKTPOHHBIX
CPEICTB; YMEHHE pacro3HaBaTh
CUMMETPUIO B MPOCTPAHCTBE;
YMEHHE pacrno3HaBaTh
MIPaBWJIbHBIE MHOTOTPAHHUKH;

11) omepupoBaTh MOHSATHUIMH:
IBUKCHHE B  IPOCTPAHCTBE,

moA00HbIE ¢burypsl B
MPOCTPAHCTBE;  HCIOJIB30BATh
OTHOIIICHHE TuIomaaeH

MOBEPXHOCTE U 0OBEMOB
MOJIOOHBIX (DUTYp TP PEIICHUH
3ajay;

12) BBIUUCIATH TEOMETPUUYECKUE

BEJIMYHHBI (nmuHa, yroll,
Iomanas, o0beM, IUIONIAIb
MMOBEPXHOCTH), UCTIOb3YS
M3y4YEHHBIE bopMyIibL 51
METO/IBI,

13) omepupoBaTh TMOHSATUIMH:
MPSIMOYTOJIbHAS cucrtema

KOOPJMHAT, KOOPJAUHATHI TOYKH,
BEKTOp, KOOPJMHATHI BEKTOPA,
CKaJIIPHOE TMPOU3BEICHHE, yroJ
MEXIy  BEKTOpamMH, CyMMa
BEKTOPOB, MIPOU3BEICHUE
BEKTOpa Ha YHUCJO; HAXOAUTh C
MTOMOIIBI0 HM3yYEHHBIX (HOPMYIT
KOOPJAMHATHI CepeIHbI
OTpe3Ka, PACCTOSIHHUE MEXIY
JBYMSI TOUKaMU;

14) BBIOMpaTh  TOAXOASIIHI
M3YYEHHBIN METOJ ISl PEIICHUS
3aJ1a4H, pacrmo3HaBaTh
Matematuueckue  (GakTel U
MaTeEMaTUYECKHE  MOJIEIN B
MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMECHHE

IIPUBOJIUTH IIPUMEPBI
MaATEMATHYCCKUX OTKpI)ITI/II\/’I
pOCCUICKON u MHUPOBOM

MaTeMaTUYECKON HAYKH.
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