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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 CIIELUAINCTOB CPETHETO 3BEHA B
cootBeTcTBUH ¢ OI'OC CIIO nmo cneunansHoctu 51.02.01 HapoaHoe xynoskecTBEHHOE
TBOPYECTBO (110 BUJaM).

PaGouas  mporpamma  oOmeoOpa3oBaTenbHONM ~ Yy4eOHOW — JUCITUTUIMHBI
«MaremaTuka» MOXET OBITh HCIOJb30BaHA B MPO(eCcCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHM3aIlysIX, pPEeATU3YIONMX 00pa30BaTeNbHYI0 MPOTPAMMY CPEIHETO OO0IIero
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) ¢opmynupoBaTh oONpenENeHUs, AKCHOMbI U TEOpPEMBbl, INPUMEHSTh WX,
MIPOBOJIUTH JOKA3ATEIbHBIE PACCYKICHHS B XOJ€ pELIECHUS 3a/1ay;

2) omnepupoBaTh MOHATHUSIMH: CTENEHb YHUCHIA, JOrapudm Yuciaa; yMEHHUE
BBINIOJIHATh BBIYMCIIEHUE 3HAYEHUI W MpeoOpa3oBaHUsl BBIPAKEHUI CO CTENEHSAMH U
norapudmamu, npeodpa3zoBaHus APOOHO-PAITMOHATBHBIX BRIPAKEHUI;

3) onepupoBaTh MOHATHUAMM: palMOHAIBHBIE, HPPALIMOHAIIBHBIE, I0KA3aTEIbHbIE,
CTENEHHbIE, JIorapupMHUUecKre, TPUTOHOMETPUUYECKUE YPAaBHEHUS U HEPaBEHCTBA, UX
CUCTEMBI;

4) onepupoBaTh MOHATUSAMU: (PYHKLHMS, HENpepbiBHas (YHKIUS, TPOU3BOIHAS,
nepBooOpa3Has, ONpPEJIEIEHHbI HMHTErpal; YyMEHUE HaXOJIUTh MPOU3BOAHbBIC
AJeMEHTapHbIX (YHKLIMA, HCHOJB3Yysl CIPABOYHBIE MaTEpHUalIbl; HCCIEAOBATh B
MPOCTEUIINX CiIy4asX (QPYHKIMM HAa MOHOTOHHOCTh, HAaXOJUTh HAWOOJbIINE U
HAaUMEHbBIINE 3HaYeHUs! QYHKIUI; CTPOUTH Ipa)K MHOTOWIEHOB C HCIOJIb30BaHHEM
anmapaTta MaTeéMaTHYeCKOro aHajn3a; MPUMEHSATh NMPOU3BOJHYIO NMPHU PEIICHUH 3a1ady
Ha JBIDKEHHUE; pellaTh MPAaKTUKO-OPUEHTUPOBAHHBIE 3a/ladyll Ha HauOOJbIINE U
HaVMEHBIIINE 3HAYEHUS, HA HAXOKJIEHUE IyTH, CKOPOCTH U YCKOPEHMUS;

5) onepupoBaTh NOHIATUAMU: pallMOHANIbHASA (DYHKIIMS, MTOKa3aTeabHas QyHKIIMS,
creneHHass GyHKUMs, jJorapupmuyeckas (QyHKIUS, TPUTOHOMETpPUUECKUE (PYHKIIUH,
oOpaTHble (PYHKIMU; YMEHUE CTPOUTH IpaUMKH H3YyUYECHHBIX (PYHKIUN, UCIOJIH30BATh
rpaduKy Ipyu U3yYEHUH MPOLECCOB M 3aBHUCUMOCTEH, MpU PEIICHUHU 3a/1ay U3 JAPYTUX
y4eOHBIX MPEIMETOB U 33]1a4 U3 peaabHOM )XKU3HU; BBIpaXXaTh (PopMyIamMu 3aBUCUMOCTH
MEXy BeJINYNHAMU;



6) pemaTh TEKCTOBBIE 33JJa4H Pa3HbIX TUIOB (B TOM YKCJIE HA NPOLEHTHI, TOJIU 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
pElIeHNE U OLEHNUBATh IPaBIONO0I00HOCTh PE3YIbTATOB;

7) oniepupoBaTh NOHATUAMU: CpeiHEE apuPMeTHIecKoe, MeTuaHa, HanboJbIIIee U
HavMEHbIIIEE 3HAYEHHMs, pa3Max, AHUCIEpPCUs, CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEHHE H3BJICKaTh, WHTEPIPETHPOBATH HMH(OpPMAIIMIO, MPEACTABICHHYIO B
Tabauuax, Ha Juarpammax, rpagukax, OTpaKarollyl0 CBOMCTBA peajJbHbIX IPOLECCOB U
ABJICHUH; TPEICTaBIATh HH(POPMALIMIO C MTOMOIIBIO TAOJIMIl U AUArPAMM; MCCIEIO0BAThH
CTaTUCTUYECKUE JIaHHBbIE, B TOM YHUCJIE C MPUMEHEHHEM TIpaUyecKuX METOJOB U
AIIEKTPOHHBIX CPEICTB;

8) omepupoBaTh MOHATHUSAMH: CIY4YalHBI ONBIT W CIy4ailHOE COOBITHE,
BEPOSITHOCTh ~ CIy4YalHOIO  COOBITUS;  yYMEHHE  BBIUUCIATH  BEPOSITHOCTh  C
UCIIOJIb30BAaHUEM TpaUuecKMX METOAOB; MPUMEHATH (OPMYJIbl CIOXKEHUS U
YMHOXEHHS BEPOSATHOCTEH, KOMOUHATOPHBIE (PaKThl U (HOPMYIIBI IIPU PEIICHUU 3ajay;
OLICHMBATh BEPOSATHOCTU peajbHBIX COOBITHI; 3HAKOMCTBO CO CIy4yalHBIMU
BEJIMYMHAMU; YMEHHUE NPHUBOJIUTH MPUMEPHI NPOSBICHUS 3aKOHA OOJBLIMX YHUCEN B
MPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX;

9) onepupoBaTh MNOHATHSAMHU: TOYKa, NpsMas, IJIOCKOCTb, TPOCTPAHCTBO,
JBYTPaHHBIN yroJ, CKpEUIMBaIOIINECs MpsiIMBbIE, napajuiebHOCTb U
NEePHEHANKYJIAPHOCTh MPSIMBIX M IUIOCKOCTEH, Yrojl MEXAy HpPsIMBIMH, YIOJ MEXIY
OpsIMOM M IUIOCKOCTBIO, YIOJ MEXJy IUIOCKOCTSMHM, PAacCTOSHHE OT TOYKU JI0
IUIOCKOCTH, PACCTOSTHUE MEXKIY NPSMBIMH, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHE
UCIOJb30BaTh MpU PEUICHUH 3a1ad HU3y4deHHbIe (aKThl U TEOpPEeMbl IUIAHUMETPUH;
YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAOILIEro MUPA;

10) omepupoBaTh MOHATUSMH: MHOTOIPAHHHMK, CEYEHHE MHOTOIpaHHHKA, KYyO,
napajiejaenunes, npu3Ma, nupamuaa, Gurypa v MOBEPXHOCTb BpAIICHUS, LHUIUHAD,
KOHYyC, Iap, cdepa, cedeHus: (Ppurypbl BpalleHus, IMIOCKOCTb, Kacaromasics cdepsl,
HWIMHJpPA, KOHYyCa, IUIOMIA[b MOBEPXHOCTH MUPAMUIbI, MPU3MBI, KOHYCa, LUJIUHAPA,
mwiomanas cdepel, o0beM Kyba, MPSMOYTOJBHOTO MapajulefienuIiesia, MUPaMUb,
OpU3MBbl, UWIMHIpA, KOHyca, MIapa; yMEHHEe H300pakaTh MHOTOTPAHHUKH H
MTOBEPXHOCTHU BPAILLEHHUS, UX CEYEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB
U DJIEKTPOHHBIX CPEICTB; YMEHHE PACIO3HABATh CUMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacno3HaBaTh NMPaBUIbHbIE MHOTOTPAHHUKH;

11) onepupoBaTh NOHATUSAMU: JBUKEHUE B MPOCTPAHCTBE, MOJOOHBIE (PUTYPHI B
MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOILIEHUE IUIOMIAJ el NOBEpXHOCTEH U 00BEMOB
MO00HBIX (DUTYp TIPH PELICHUU 33]1aY;

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
TOYKaAMU;

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
OTKPBITUUA POCCUUCKON U MUPOBOW MAaTEMATUYECKOW HAYKHU.

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 MOHATHUAX KaK O BAKHEUIIUX MATEMATHUYECKUX MOJETSX,
IIO3BOJIAIOIMX OIMCHIBATL M M3Yy4yaTb pPa3HbIC IIPOLIECCHl U SABJICHMS; [OHUMAaHUE
BO3MOKHOCTH aKCHOMAaTUYECKOI'O ITIOCTPOCHUS MATEMATUYECKUX TEOPUH;

3) MeTObI JOKA3aTENbCTB U AIITOPUTMOB PEIICHHUS;

4) craHAgapTHbIE TPUEMBl pPEHICHUS PAUUMOHAIBHBIX W HPPALUOHAIBHBIX,
[TOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, HX
CUCTEM; B TOM YHCJIE JUIS TOMCKA IIyTH PEUIEHUS U WIUTIOCTPALIUU PEILECHUS] YPABHEHHM
Y HEPABEHCTB;

5) 00 OCHOBHBIX MOHATHUSAX, UAEAX U METOJaX MaTEMaTHUYECKOIO aHAIIN3a,

6) 0 IJIOCKMX U MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypaX, UX OCHOBHBIX
CBOMCTBaxX; (POPMYJIbI JIJIsl PELICHUS] TEOMETPUUECKUX 3a/lad U 3aJa4 C MPAKTHUYECKUM
COZIEP/KAHUEM;

7) O mpoueccax U SBICHUSAX, HMEIOIIUX BEPOATHOCTHBIM XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B peaJbHOM MHUpPE, 00 OCHOBHBIX MOHATHUAX
AJIEMEHTAPHOM TEOPUU BEPOATHOCTEH; YMEHUN HAXOJUTh U OLICHUBATh BEPOATHOCTHU
HACTYIUUICHUS] COOBITMM B MNPOCTEUIIMX MNPAKTUYECKUX CHUTyallUsIX U OCHOBHbBIE
XapaKTEPUCTUKU CITyYailHbIX BEJIUYHH.

1.2. KoJu4ecTBO 4aCOB HA OCBOEHUE Y4eOHOH TUCHUIINHBI:

Bcero — 144 gyacos, B TOM 4HcCIIe:

MaKCUMaJIbHOM yueOHOM Harpy3ku oOydaroniuxcss 144 wyaca, BkiIOvas:
o0s3aTeNbHOM  ayJUTOpPHOM y4eOHOW Harpy3ku oOydvatromuxcsi 144  4yacos;
CaMOCTOSITENIbHOM paboThl cTyneHTa 0 yacos.



2. PE3YJBbTATHI OCBOEHUS YYEFHOM JUCIUILIUHBI

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) (opMynMpoBaTh ONpec/ICHHs, aKCHOMBI U
MeCTe MaTeMaTUKH B COBPEMEHHOW IMBWJIM3AINH, | TEOPEMBI, MIPUMEHSATD HX, MIPOBOJIUTH

0 croco0ax ONMCaHUs HA MaTEeMaTUYECKOM S3bIKE
SIBJICHUM PEaJIbHOTO MUPA;

2) 0 MaTeMaTHYECKUX MOHITHIX KaK O BOKHCUIIIMX
MaTeMaTUYECKUX MOJIEIIAX, MO3BOJISOLINX
ONUCHIBATh W M3y4yaThb pa3HbIE MPOLECCH H
SIBJICHUS; MMOHUMaHUE BO3MOKHOCTH
AKCMOMATHUYECKOTO TOCTPOEHUSI MATEMaTUYECKUX
TEOPUH;

3) MEeTObl JOKA3aTENbCTB U AITOPUTMOB PELICHMUS;

4) craHnapTHbIC MPUEMbI PEIICHUS PAIlMOHATIBHBIX
U HUPPALMOHAIBHBIX, MMOKa3aTeIbHBIX, CTEIEHHBIX,
TPUTOHOMETPUYECKUX YpPaBHEHUHW M HEPABEHCTB,
UX CHCTeM; B TOM 4YHCIE s I[OHCKa WyTH
pelIeHUs] U WUTIOCTPALIMKM PEUICHUsT YPaBHECHUN U
HEPaBEHCTB;

5) 00 OCHOBHBIX TMOHATUSX, HACIX MU METOJaX
MaTeMaTUYeCKOr0 aHaJIn3a;

6) 0 IJIOCKHUX u MIPOCTPAHCTBEHHBIX
reoOMeTpHuecKux  ¢urypax, HX  OCHOBHBIX
CBOWCTBAX; bopmyITsI TUISt peteHwst

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

7) o mpomeccax W SBJICHMUSX, HMEIOIINX
BEPOATHOCTHBI  XapakTep, O CTaTUCTHYECKHX
3aKOHOMEPHOCTSX B PEATbHOM 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) omnepupoBaTh NOHATHSMHU: CTENEHb YHCIA,
JgorapuM  UYMCla;  yMEHUE  BBIOJHATH
BBIUMCIICHHE 3HAuYe€HUH U mpeoOpa3zoBaHus
BBIPQXXEHUM €O CTENeHs MU U Jorapupmamuy,
npeoOpa3oBaHus JIPpOOHO-pallMOHATIBHBIX
BBIPAKECHU;

3) omepupoBaTb HOHATHSAMM: pPALUOHAIbHBIE,
VPpaLMOHAJIbHBIE, I0Ka3aTEIbHbIE, CTECIICHHBIE,
JorapupmMuyecKue, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) onepupoBaTb  MOHATUAMHU:  (DYHKIMS,
HeIpepbIBHAS byHKIMS, IPOU3BOJIHAS,
nepBooOpa3Hasi, ONPEAEICHHBbI  HHTErpai;
yMEHHE HaXOJUTb IIPOU3BOJHBIE
2JIEMEHTapHBIX byHKIHH, UCIIOJIB3YS
CIpaBOYHbIE MaTepuajbl; UCCIEIOBATh B
IPOCTENIINX cIIydasx byHKIIT Ha
MOHOTOHHOCTh, HaXxOJWThb HauOOJIbIINE U
HaVMEHbIIME 3HaueHUs (YHKIUHA; CTPOUTH

rpa@ukd MHOTOUWIEHOB C HCIIOJIb30BaHUEM

amnmapara MaTeMaTU4eCKOro aHanmusa;
MIPUMEHATH TPOU3BOJHYIO MPH PEIICHUM 3a1a4
Ha JBUKEHHUE; pemarb IIPaKTUKO-

OpUEHTUPOBAaHHBIE 3aJaud Ha HauOOJbLINE U
HaUMEHBIINE 3HAYECHUS, HA HaX0XJICHUE IYTH,
CKOPOCTH U YCKOPEHUS;

5) omepupoBaTh MOHATUSAMU: palMOHAIbHASA
GbyHKIUS, MOKa3aTteabHas QyHKIUS, CTeeHHas

GbyHKIMA, JorapupmMuyecKas GbyHKIHA,
TpUrOHOMETpHUUeckue (QYHKIMH, OOpaTHbIE
GyHKIMH; ~ yMEHHE  CTPOUTHh  rpaduku

M3Y4YEHHBIX (DYHKLIHN, UCHOIb30BaTh Ipaduku
IIPM W3YYEHUU MPOLECCOB U 3aBUCUMOCTEH,
IpU peHIeHUH 3ajad M3 JAPYyruxX Yy4eOHBIX
MPEIMETOB M 3ajad W3 pealbHOW IKU3HU;
BBIpaXKaTh (opMyramMH 3aBUCHUMOCTH MEXIY
BEJIMYNHAMU;

6) pemaTth TEKCTOBBIE 3a/1a4K PAa3HBIX TUIIOB (B
TOM YHUCJIE HA MPOLEHTHI, OJU U YacTH, Ha
JBID)KEHUE, paboTy, CTOMMOCTh TOBApOB H




yCIIyT, HAJIOTH, 3a/1a4¥ U3 00JIaCTH YIPaBIICHUS
JUYHBIMH W CEeMEHHBIMH  (UHAHCAMH);
COCTaBJISITh BBIpaXCHMUS, ypaBHEHUS,
HEPaBEHCTBA M HUX CHUCTEMbI 10 YCJIOBHUIO
3a/la4yM, UCCIENOBAaTh MOJYYEHHOE pEIICHHE U
OLIEHUBATh MPABJIONIO0OHOCTD PE3YIIbTATOB;

7) omepupoBaTh  THOHATHUSIMH:  CpeliHEe
apupMeTHyecKoe, MenuaHa, HauOoiblIee U
HauMEHbIlIee 3HAYEHHUS, pa3Max, IUCIepcus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEHHE W3BJIEKATbD, UHTEPIPETUPOBATD
nH(pOpMaIIHIO, TPEACTABICHHYIO B TabIUIax,
Ha JuarpamMmax, rpadukax, OTpaKarollylo
CBOWCTBA pEAJbHBIX MPOLIECCOB M SIBICHUM;
OPEICTaBIsITh MH(GOPMALMIO C  [OMOIIBIO
Ta0IuI u Jarpamu; HCCIIEI0OBATh
CTaTHUCTUYECKUE JIaHHBIE, B TOM 4YHUCIE C
NpPUMEHCHHEM TpapuvecKuX METOJIOB U
AJIEKTPOHHBIX CPEJICTB;

8) omepupoBaTh MOHATUSAMH: CIyYalHBINA OIMBIT
U ciIydaiiHoe  COOBITHE,  BEpOATHOCTH
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOSITHOCTH C MCIIOJIb30BaHUEM TpadpuyecKux
METOJIOB; MPHUMEHITH (HOPMYIIBI CIOKEHHUS W
YMHOXXEHUSI BEPOSTHOCTEH, KOMOWHATOPHBIC
¢dakTel ¥ GopMyNnbl TpU pEIICHUU 3a/1ay;
OLICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA;
3HAKOMCTBO CO CIy4allHBIMH BEJTMYUHAMU;
YMEHHE TIPUBOJUTH MPUMEPHI POSBICHUS
3aKOHAa OONBIIMX YHCET B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

9) omepupoBaTh MOHSATUSMHU: TOUKa, MpsMas,
TUIOCKOCTh, TPOCTPAHCTBO, JABYTPAHHBIN YTOJI,
CKpEIMBAOIINECs MpsSIMbIe, MapalieNbHOCTh U
MEePICHIUKYJIIPHOCTD TIPSMBIX M TUIOCKOCTEH,
yrOJI MEXKY TPSIMBIMHU, YTOJI MEXIY MPSMOU U
IUIOCKOCTBIO,  YTOJI MEXIY TUIOCKOCTSIMH,
paccTosHME OT TOYKM JO  IUIOCKOCTH,
paccTosiHHE MEXKAY TNPSIMBIMH, PAaCCTOSHHE
MEXJy IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
NpH peIIeHUH 3a7ad W3ydeHHbIE (GaKThl U
TEOpEMBbl TUIAHUMETPUU; YMEHHE OIIEHHUBATh
pa3mMepbl 00BEKTOB OKPYKAIOIIETO MUPA;

10) onepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK,
CEYeHHUE MHOT'OI'PAHHUKA, KyO,
napajuieNienumnesa, npu3Ma, nupamuaa, Qurypa
W TIOBEPXHOCTH BpAIICHUS, IMIUHIAP, KOHYC,
map, cdepa, cedeHus QUTypHl BpalleHUs,
TUTOCKOCTh, Kacaromasicss cdepsl, IHINHIpPA,
KOHyCa, TUIOMIAaah TOBEPXHOCTH MHUPAMHUIBI,
MPU3MBbI, KOHYCa, UJIMHAPA, TUIonaas chepsl,
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; YMCHHE pacrno3HaBaTh
IIpaBUJIbHBIE MHOI'OTPAHHUKY;

11) onepupoBaTb NOHATHSIMHU: [BU)XKEHUE B
MpoCTpaHcTBe,  MomoOHBIE  (urypsl B
IIPOCTPAHCTBE;  MCIOJB30BaTh  OTHOILCHHUE
IJIOMaIed  TIOBEPXHOCTEH W 00BEMOB
NOJOOHBIX (DUTYp IIPU PELICHUH 3a7ay;

12) BBIUMCHATH TE€OMETPUYECKHE BEJIUYMHBI
(MHa, yroj, ImiIoOW@Ab, 00BEM, IUIOLIA/b
IIOBEPXHOCTH), UCIIOJIb3YS M3YYEHHBbIE
(opMyIIbI U METOIBI;

13) onepupoBaTh NOHATUAMU: HPAMOYTOJIbHAS
CUCTEMa KOOPJAMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOpPAMHATHI BEKTOpa, CKAJSIPHOE
IPOU3BENICHUE, YTOJI MEK/Y BEKTOpaMH, Cymma
BEKTOPOB, IPOU3BEACHHUE BEKTOpAa HA YHUCIIO;
HAXOJIUTh C TIOMOLIBIO H3YYEHHBIX (HopMyn
KOOpAMHATBl CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

14) BbIOMpaATh MOAXOASIINNA U3yUYEHHBIH METO]
JUIsS  pellleHus  3aJadd,  pPaclo3HaBaTh
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 YYEBHOU JUCIUTLIMHBI
3.1. Tematuueckwuii mian yueOHou nucruminael O/1.04. «MaTematukay

Kozgsr HanmenoBanue pa3nienos, TeM Bcero O0bem BpeMeHH, OTBEICHHBIM Ha OCBOCHUE YUCOHOM TUCIIUILIAHBI
KOMIIETCHITHIA 4acoB OO0s13aTeNbHas ayIMTOpHAs ydeOHast CamocTosrenbHas paboTa
Harpyska oOy4Jaromuxcs o0yyaronmxcs
Bcero, B T.4. B T.4. Bcero, B T.4.
4acoB nmabopaTopHbIe KypcoBas 9acoB KypcoBas
paboTeI 1 pabora pabora
MPaKTUYECKHE (mpoexr), (poexr),
3aHSTHS, 4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8
Pa3nea 1. IloBTOopenne kypca 12 12 - -
MaTeMATHKH OCHOBHOI IIKOJIbI
OK 01-OK 07 | Tema 1.1. Llenp 1 3agaun MaTeMaTUuKu 2 2 - -
MIPU OCBOCHUHU CIEITHAIbHOCTH.
MHo>xecTBa 1 IOTUKA
OK 01-OK 07 | Tema 1.2. Uucna u BeIYUCICHUS 2 2 - -
OK 01-OK 07 | Tema 1.3. ToxxnecTBa ¥ TOXIECTBEHHEBIE | 2 2 - -
npeoOpa3oBanusi. Y paBHEHHS U
HEPaBECHCTBA.
OK 01-OK 07 | Tema 1.4. IIporieHTHbIE BEIYUCIICHUS B 2 2 - -
npo(ecCHOHANBHBIX 3aa4ax
OK 01-OK 07 | Tema 1.5. [TocnenoBaTenbHOCTH U 2 2 - -
IPOTPECCHUH.
OK 01-OK 07 | Tema 1.6. ®yHkumu 1 rpaduKy. 2 2 - -
Pa3nen 2. CTeneHu U KOPHU. 20 20 - -
Crenennas, moxka3arejbHast U
Jorapupmuyeckasi QyHKIHU
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OK 01-OK 07 | Tema 2.1 ApudmeTndeckuii KOpeHb N— 2 2
0i1 CTerneHH.

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

OK 01-OK 07 | Tema 2.3 Crenennast 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 gucna. CpoiicTsa 2 2
jorapu(moB

OK 01-OK 07 | Tema 2.7. [TokazarenbHast | 4 4
u norapudmudeckas ¢dbyHKIUY,
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 3a/1a4
Pa3pnen 3 IlpsiMmble U JIOCKOCTH B 20 20
npocrpanctBe. KoopauHarel u
BEKTOPHI B IPOCTPAHCTBE

OK 01-OK 07 | Tema 3.1. IloBTOpenue IUIaHUMETPHUH. | 2 2
OCHOBHBIE IOHSTHS CTEPEOMETPUHN

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

OK 01-OK 07 | Tema 3.3. IlepnennukynspHocTts | 4 4
IPSIMBIX U IIJIOCKOCTEN

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

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

OK 01-OK 07 | Tema 3.6. [IpsimMbIe U TIIOCKOCTH 2 2
B IIPAKTUYECKHX 3a7a9ax

OKO01-OK 07 | Tema 3.7. Pemenue 3amau. I[Ipsmeie u | 2 2
MJIOCKOCTH, KOOPAMHATHI U BEKTOP
Paznen 4. OcHoBbl Tpuronomerpuu. | 20 20
Tpuronomerpuuyeckue GyHKuuu

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

OK 01-OK 07 | Tema 4.2. OcHoBHble | 4 4
TPUTOHOMETPHUECKHE TOXKJECTBA

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

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

OK 01-OK 07 | Tema 4.5.Mcnons3oBanue | 2 2
TPUTOHOMETPHH B TMPodecCHOHATHHON
chepe

OK 01-OK 07 | Tema 4.6. Pemenue 3aaau | 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. IlpaBunpHble MHOTOTPaHHUKH. | 4 4
[Mnomanp MMOBEPXHOCTHU
MHOTOTPaHHUKOB

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

OKO0I-OKO07 | Tema 5.4. OOpemMsl u 1wromamu |4 4
MTOBEPXHOCTEN TeI

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

OK 01-OK 07 | Tema 5.6. Pemenue 3aga4. | 4 4
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Mmuoror PAHHUKHU U TCJIa BpaAlICHUA

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. llonsAtne HeNpPEepPHIBHOCTU
¢ynkunu. MeToq MHTEpBaIOB

OK 01-OK 07

Tema 6.3. [IpousBogHas.
I'eomerpuueckuit 1 QU3HUECKUI CMBICTT
MPOU3BOTHOM

OK 01-OK 07

Tema 6.4. MOHOTOHHOCTH (PYHKIIHU.
Touku 3KCcTpEMyMa

OK 01-OK 07

Tema 6.5. HauOoibliee U HauMeHbIIIEE
3HaYeHHs (QYHKIUU

OK 01-OK 07

Tema 6.6. HaxoxaeHue ONTHUMAJILHOIO
pe3yJbTaTa C MOMOIIBIO POU3BOTHOM

OK 01-OK 07

Tema 6.7. IlepBooOpazHas GyHKIUU

OK 01-OK 07

Tema 6.8. Ilnomane KpUBOJMHEIHON
tpanenun. QPopmyna  Herorona —
JleiiOHu1a

OK 01-OK 07

Tema 6.9. IIpuMeHeHne Npon3BOAHON
U niepBooOpa3Hoi pyHKIMK

Paspnen 7. Teopusi BeposiTHOCTEH U
CTAaTHCTHKA

16

16

OK 01-OK 07

Tema 7.1. IlpencraBineHue JaHHBIX WU
omnucaTeNbHasi CTATUCTHKA

OK 01-OK 07

Tema 7.2. CnydaiiHple  coOBITHS.
Orneparuy HaJ, COOBITHSIMU

OK 01-OK 07

Tema 7.3. BeposiTHOCTB B
poeCCHOHAIIBHBIX 3a7]a9ax

OK 01-OK 07

Tema 7.4. DneMeHThl KOMOMHATOPUKH

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. Matemaruueckoe
0KUJAHUE CIYYalHON BEJIMYHUHBI

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

[IpomMexyTouHas aTTecTalus: 3a4€T C OLEHKOMN 2 2

Bcero yacos 144 144
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3.2. Conep:xxanue o0yuyenus no yueoHnoii nucuumiune O/1. 04. «MaremaTuka»

HaumeHoBaHue pa3iesioB,
TeM Yy4eOHOM TMCUMILTHHBI

Conep:kanue y4eOHOT0 MaTepuasia, JJadopaTopHble padoThl 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 12
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. MHOXECTBAB IPOPECCHOHATBHON U B TIOBCEAHEBHOM JESITEILHOCTH. MHOKECTBO, OTIEPALIMU HaJl MHOKECTBAMH.
1 JIOTUKA Jlnarpammsl Diinepa—BeHnHa. Vcnonb3oBaHue TEOPETUKO-MHOKECTBEHHOTO alnapara JJis OINUCaHUs
[peabHBIX MPOIECCOB M SBJICHUN B TIPOPECCHOHATBHOMN NEATETbHOCTH, IPY PEHICHUH 33/1a4 U3 JPYTHUX
nuctuiuinH. OnpezneneHue, TeopeMa, CIIeCTBUE, J0Ka3aTeNbCTBO
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.
JlelicTBuTENnbHBIE uKcia. PanuoHanbHble M MppalMoOHaiIbHbIe uncia. Apudmerndyeckue omepanuu c
neicTBUTENbHBIMU yKcaaMy. [IpuOnmkEHHble BRIYUCICHHS], 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. MeTo1 HHTepBalioB. Perienue neisix u ApoOHO-palMOHATBHBIX YPAaBHEHUH U

ITMHEHBIX YpaBHEHUH
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KoMOnHMpOBaHHOE 3aHATHE

Tewma 1.4. IlporieHTHBIE

Copepxanue yueOHOro MaTrepuana

BRIMHCIICHHA B [Tpumenenne apoOeil ¥ MPOLEHTOB I PELICHUS NPUKIIAJAHBIX 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. [[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
[locnenoBarenbHOCTH U [locnenoBarenbHOCTH, CIIOCOOBI 33JaHUS [10CIIEI0BATEIbHOCTEH. MOHOTOHHBIE TOCIIEA0BATEIHHOCTH. 2
[IPOIPECCUHU. Apudmernaeckas u reomeTpudecKkas mporpeccun. beckoneuyHo yObIBaromas reoMeTpruIecKast
nporpeccusi. Cymma 6€CKOHEUHO YObIBaIOIEH TeoMeTprudecKoi nporpeccun. @opmyia ClI0KHbBIX
[POLIEHTOB. Vcroab30BaHKe MPOrpeccuy Ul PeLIeHUs pealbHbIX 3a7a4 MPUKIATHOIO XapaKTepa
KomOnHupoBaHHOE 3aHATHE
Tema 1.6. @yHkuuu 1 ConeprxaHue yueOHOro MaTepuaia
rpaduxu. DyHk1us, cnocodsl 3ananus ¢yHkuuu. I'papux ¢yHkuuu. B3aumuo oOpatHble (yHkImMH. OO6sacTb 2
onpeseNieHus U MHOXecTBO 3HaueHud (yHkuuu. Hymu ¢ynkumu. IIpomexyTku 3HaKONOCTOSIHCTBA.
YérHble 1 HeUE€THBIE (PYHKLIUU
KomOnHupoBaHHOE 3aHATHE
Paznen 2. Ctenenu u 20
kopHu. CTeneHHas,
noka3sarejibHasi U
Jorapupmmuyeckas
byHkunn
Tema 2.1 Apudmernueckuii (Comeprkanue yueOHOro Marepuana
KOPEHb N—OH CTETECHH. Apudmernueckuil KOpeHb HaTypajbHOU cTreneHu. JlefcTBus ¢ apupMEeTHUECKUMH KOPHIMU N—OM 2
CTETICHH.
KomOuHMpOBaHHOE 3aHATHE
Tema 2.2. CteneHu. Copepkanue y4eOHOro MaTepurana
Crannaprhas popma Crenens ¢ mensiM mokasarenem. CtangaptHas GopmMa 3arucu AecTBUTEIbHOro ynca. Mcmonp3oBanue 2
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3aIMCHU NE€UCTBUTEILHOIO
qucia

HOI[XOI[?II.HCIZ (bOpMBI 3aI1nucu HGfICTBPITCJ'IBHBIX YUCCI AJId PCIICHUS ITPAKTUYCCKUX 3a1a4 U
MpCaACTAaBJICHUA JaHHbIX. Crenenb ¢ palrOHAJIBHBIM ITIOKA3aTCIIEM. CBoiicTBa CTEIICHM.
Hpeo6pa3OBaHHe BBIpa)KGHHfI, CoACpxKAIUX CTCIICHU C pallMOHAJIBHBIM IIOKAa3aTCIeM

KoMOMHMpOBAaHHOE 3aHATHE

Tema 2.3 Crenennas
byHKIIS

Conepixkanue yueOHOro MaTepuaia

CrenenHas GyHKINS ¢ HATYpaJIbHBIM U IIENIbIM MTOKa3aTesneM. E€ coiicTBa u rpaduk. CBolicTBa 1
rpaduK KOpHS N-0i cTerneHu

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 2.4. UppanuoHanbHbie
YpPaBHEHHUS U HEPABEHCTBA

Cojepkanue y4eOHOro Marepuana

Perenne nppalMOHANIBHBIX YPAaBHEHUN U HEPAaBEHCTB

KoMOMHMpOBAaHHOE 3aHATHE

Tema 2.5. Iloka3aTeapHble
YPaBHEHUS U HEPABEHCTBA

Cogepxanue yueOHOro MaTepuana

Iloka3aTenbHbIC YpaBHCHU U HEPABCHCTBA

KomOuHMpoBaHHOE 3aHATHE

Tema 2.6. Jlorapudm unca.
CaoiicTBa 10orapupmMoB

Copepkanue y4eOHOro MaTepuana

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

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 2.7. Iloka3zaTenbHast 1
nmorapudmuueckas QyHKIUU,
YpaBHEHUsI, HEPaBEHCTBA

CogepxaHue yaeOHOT0O MaTepuana

[lokazarenbHas u norapudmuueckas GyHKIUHU, UX cBOicTBa U rpaduku. Jlorapudmuueckne ypaBHeHUs
11 HEpaBEHCTBA

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 2.8. Jlorapudmsl B
MIPUPOJIE U TEXHUKE

CopepxaHue yaeOHOT0o MaTepuana

[Tpumenenue norapudma. Mcropus pazputust maremaTuku. Jlorapudmudeckas crivpalib B mpupoje. Ee
MaTeMaThudecKue CBoicTBa. Mcnonb3oBanue rpadukoB GyHKIMMA 71 UCCIIEIOBAHUS IPOIIECCOB U
3aBUCUMOCTEHN, KOTOPBhIE BO3HUKAIOT IIPH PEIICHUU 33/1a4 U3 Pa3INYHBIX 001acTe HAYKH U peaTbHOI
PKA3HU

KomOuHMpOBaHHOE 3aHATHE

Tewma 2.9. [Ipumenenue

CopepxaHue yaeOHOT0O MaTepuana
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YpPaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO

M cnonbs3oBanue rpadkoB GYHKITUN IS pEIICHUST ypaBHEHUH U JIMHEWHBIX cUcTeM. [IpuMeHeHne
YpaBHEHHUIA, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEeMaTHUYECKHX 3aJ1a4 U 3a]1a4 U3 pa3IN4HbIX 00JacTei

3ajay HayK{ U pealbHON KU3HU
KoMOMHMpOBAaHHOE 3aHATHE
Pa3nea 3 Ilpsimbie n 20
IIOCKOCTH B
NPOCTPAHCTBe.
KoopauHatsl 1 BEeKTOPbI B
NPOCTPAHCTBE
Tema 3.1. IloBTOpeHue Copaepxanue yueOHOro MaTepuana
nnaHaMeTpu. OCHOBHBIC  |OcHoBHBIE (UTYpHI, (QAKTHI H TEOPEMbI MIaHuMeTpri. OCHOBHEIE TOHATHS cTepeoMerpun. Touka, 2
TTOHATHA CTCPCOMETPHH MpsiMasi, INIOCKOCTh, MPOCTPaHCTBO. [ToHATHE 00 aKCHOMAaTHYECKOM MTOCTPOSHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
KomOnHupoBaHHOE 3aHATHE
Tema 3.2. Ilpsamble u ConeprxaHue yueOHOro MaTepuaia
[UIOCKOCTH B IPOCTPAHCTBC. B3ayiMHOE pacnosioKeHUe MPSMBIX B IPOCTPAHCTBE: NIEpeceKaroIuecs, napauieabHble U 4
Hapaﬂ?eﬂbHOCTI’ IPAMBIX,  \cxpemuBaromuecs npsMble. [1apaniensHOCTh IPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE: MapaslIebHbIE
NPSMOM U TIIOCKOCTH, . .
OCKOCTei [psiMble B IPOCTPAHCTBE, NapalIeIbHOCTh TPEX MPSAMBIX, HapaIeIbHOCTh IPSIMOM U MJIOCKOCTU. Y TJIbI
C COHAIPaBJIEHHBIMU CTOPOHAMM, YTOJI MEX]y MPSMBIMH B npocTpaHcTse. [lapanienbHocTb
MJIOCKOCTEN: MapajuieNbHbIe INIOCKOCTH, CBOMCTBA MapajUIeNbHbIX IuIocKocTel. [IpocTeitmue
MPOCTPAHCTBEHHBIE (PUTYPHI Ha MJIOCKOCTU: TETPa’p, KyO, napajuieienumnes, NoCTpOeHUEe CeYeHU N
KomOnHupoBaHHOE 3aHATHE
Tewma 3.3. Copeprkanue y4eOHOro MaTeprana
HePHeHlIHKYMPHOCTE [lepneHMKyYISPHOCTD MPSIMOM U IVIOCKOCTH: NEPIIEHANKYIISIPHBIE ITPSIMBIE B IPOCTPAHCTBE, MPSIMBIE 4
TIPAMBIX 1 ITIOCKOCTCH napajuleNbHbIe U NEPIeHIUKYIISIPHBIE K MIIOCKOCTH, MPU3HAK MEPHEHINKYIISIPHOCTH MPSMON U
MJIOCKOCTH, TEOpPEMA O MPSAMOM NEPHEHANKYIIPHON IIOCKOCTH
KomOnHupoBaHHOE 3aHATHE
Tema 3.4. VYrasl MexnayCoaepikaHue yaeOHOro Marepuasia
[IPAMBIMH U TUIOCKOCTAMM YV ryp1 B IPOCTPAHCTBE: YTOJI MEXTY IPSIMOM M TNTIOCKOCTBIO, IBYTPAHHBIN YTOJI, TMHEHHBIA YTroy 2
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NMBYrpaHHoro yria. [lepnenaukynsap 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 TJIOCKOCTH, MPOEKIHS PUTYyphl HA TIIOCKOCTh. [leprneHaAnKyasspHOCTh IIOCKOCTEH: MPU3HaK
MEePIEeHINKYISIPHOCTH ABYX IUIOCKOCTel. Teopema o Tpéx meprneHauKyspax

KoMOMHMpOBAaHHOE 3aHATHE

Tema 3.5. KoopauHaTel 1

Conepixkanue yueOHOro MaTepuaia

BEKTOPBI B IIPOCTPAHCTBE | BekTOp Ha MJIOCKOCTH M B MPOCTpaHCTBE. CII0KEHHUE M BBIYUTAHUE BEKTOPOB. Y MHOKCHHE BEKTOPA HA 4
qrcio. Pa3nojxenue BekTopa o TpéM HEKOMILIaHapHBIM BekTopaM. [IpaBuio napamienenumnesa.
Perienue 3a1a4, CBI3aHHBIX ¢ IPUMEHEHUEM NPpaBUJI IEHCTBHM ¢ BekTopaMu. IIpsmMoyronpHas cuctema
KoopAMHAT B IpocTpaHcTBe. Koopaunatel Bekropa. [Ipocreiiiue 3a1aun B KOOpAUHATAX. YTOJI MEXIY
BekTopamu. CKallsipHOE ITPOU3BEICHUE BEKTOPOB. BpIUMCIEHHE YIIIOB MEXKIY NPSAMBIMU U
M10cKOCTAMU. KoOpiMHAaTHO-BEKTOPHBIN METO/ IPU PELIEHUH T€OMETPUUECKUX 3aj1au
KoMOMHMpOBAaHHOE 3aHATHE

Tema 3.6. Ilpsamble u Cogepxanue yaueOHOro MaTepuana

[UIOCKOCTH B NIPAKTUICCKUX  PacrionokeHne NPsAMBIX U IUIOCKOCTEH B OKpYy»KarolieM Mupe (IpupoJie, UCKYCCTBE, apXUTEKTYpe, 3

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

Tewma 3.7. Pemenue 3anau.  |ComepikaHue y4eOHOTo MaTtepuana

LIpsMbIC U TLIOCKOCTH, Pemrenne 3a1a4 Ha HaXOXKJACHUE TEOMETPUUYECKUX BEIIMYHH C UCIIOIB30BAHUEM aIlllapaTa BEKTOPHON 3

KOOpAWHATHI U BEKTOP eGB!
KomOnHupoBaHHOE 3aHATHE

Paznen 4. OcHOBBI 20
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkuun
Tema 4.1. OcHOBBI Copepkanne y4eOHOro MaTepurana
TPUTOHOMETPHU CHHYC, KOCUHYC M TAHT€HC YUCJIOBOI'O apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO 4

aprymenTa. Tpuronomerpuieckasl OKpy>KHOCTb, OIIPE/IEIIEHNE TPUTOHOMETPUUYECKUX (PYHKIINN
YUCJIOBOI'O apryMEHTa

KoMOmHMpOBaHHOE 3aHATHE

Tema 4.2. OCHOBHBIE

CopepxaHre yaeOHOT0O MaTepuana
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TPUTOHOMETPUUECKHUE [IpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUIl. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI 4
TOKIECTBA KoMOnHIpOBaHHOE 3aHATHE
Tema 4.3. CopepxaHue yaeOHOT0O MaTepuana
TPI’IFOH01\/13TPH‘13(3KI’1e Oynxkius. [lepuoanyeckue pynkuuu. Tpuronomerpuueckue QyHKIMH, UX CBOUCTBA U TpapuKU 2
(byHKIWH, MX CBOHCTBA U KomOnHupOBaHHOE 3aHATHE
rpaduku
Tema 4.4. CopepxaHue yaeOHOT0o MaTepuana
TpuroHoMeTpudeckue PemreHre TpUroHOMETpUYECKUX YpaBHEHUN. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 4
YPAaBHCHMUA 1 HCPABCHCTBA It s\ iGpupipoBanHOe 3aHATHE
Tema 4.5.Ucnonb3oBanue  |CoxmepikaHue yueOHOTO MaTepuaia
TPUTOHOMETPHH B [IpoBeneHne MPAKTUYECKUX PAcUueToB Mo (hopmMyliaM Tpuronomerpuu. Mcnons3oBanue rpadukoB 2
npoeccHoHanbHoM chepe (yHKIMH 17151 KCCIIEIOBAHUS TPOLIECCOB U 3aBUCHMOCTEH, KOTOPBhIC BOSHUKAIOT MTPH PEIICHUHN 3a71a4 U3
NMpyrux y4eOHBIX AUCIHUILINH U PEATBHOMN KU3HU
KoMOMHMpOBAaHHOE 3aHATHE
Tema 4.6. Pemmenne 3amau  (Coneprkanue ydeOHOTO MaTepHaia
TPUTOHOMETPHH Tpuronomerpuueckue GyHKIUHU, TOKIAESCTBA U YPABHEHUS 4
KomOnHupoBaHHOE 3aHATHE
Pa3zpnen S. MHoOrorpaHHuMKH 24
U Tesla BpalleHusl
Tema 5.1. MHororpannuku (Copep)kaHue yueOHOro Marepuana
[loHsATHE MHOTOIPAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIBIE U HEBBITYKIIbIE 4
MHOTOTpaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ilpusma: n-yronpHas npusma; rpaHi 1 OCHOBAHHUS
MPU3MBI; IpsIMast 1 HAKJIOHHAsl IPU3MbI; OOKOBas M MOJIHAS MIOBEPXHOCTH Mpu3Mbl. [lapamuienenunen,
MPSIMOYTOJIBHBIN MTapajuIeIenuIle]l U ero cBoMcTa. [Inpamuaa: n-yrojapHas nupaMuia, TpaHu U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIbL; TPABUIIbHAS U yCEUEHHAS
nupamMuia. IEeMEHThI IPU3MbI U TUpaMuibl. BerurcieHne 3J1eMeHTOB MHOTOTPaHHHUKOB: pEdpa,
TMaroHalu, yriibl
KomOuHupOBaHHOE 3aHsTHE
Tema 5.2. IIpaBuinbHBIE CopneprkaHue yueOHOro MaTepuaa
MHOTOIPAaHHUKH. [110mane  [[TpapuibHble MHOTOrPAHHHUKHA: MOHSTHE IPABIIFHOTO MHOTOIPAHHHIKA; IPABHIbHAS IIPH3MA U 4
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[MOBEPXHOCTHU
MHOT'OI'PaHHUKOB

[paBWIbHASA MMPAMUJIA; IPABUIIbHAS TPEYroJibHAS MUPaMK/Ia U IPABWIBHBINA TETPasap; KyoO.
[IpencraBieHue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3p, JOAEKadAp U ukocarap u aAp. CedyeHus
pu3Mbl U tupaMubl. [Inomane 60KkoBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMON MPU3MBIL,
MJI0IIaIb OCHOBAHUHN, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMON Tipu3Mbl. [1nommans 60koBoi
[MOBEPXHOCTU U TIOBEPXHOCTH MPABUIHBHON MTUPAMUIBI, TEOPEMA O TUIOIIA T OOKOBOM MOBEPXHOCTH
YCEYEHHOW MUPAMUIBI

KoMOMHMpOBAaHHOE 3aHATHE

Tewma 5.3. Tena Bpamienust

Cogepxanue yaueOHOro MaTepuana

[ {minHapuYeckas MOBEPXHOCTh, 00pa3yrolie HUIMHIPUIECKON TOBEPXHOCTH, OCh LIMJIMHAPUUYECKON
noBepxHocTU. L{unuuap: ocHoBaHMA U OOKOBas IOBEPXHOCTb, 00pa3yroIas U 0Ch, IUIOIIAb OOKOBOM 1
[10JIHOM moBepXxHOCTH. KoHMUYEcKas TOBEPXHOCTh, 00pa3yroliie KOHUYECKOH OBEPXHOCTH, OCh U
BEpLIMHA KOHMYECKOH noBepxHocTU. KoHyc: OCHOBaHME U BepIlIKHA, 00pa3yrolas U 0ch, IIIOLA/lb
OOKOBOH U MMOJIHOW MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolIre U BBICOTa, OCHOBAHUS  OOKOBast
noBepxHocTb. Cdepa u map: LEeHTp, paguyc, T1aMeTp, IUIOIaab IOBEPXHOCTU ceprl. BzanmHoe
pacrioyioskeHue cepbl U INIOCKOCTH, KacaTellbHas MIIOCKOCTb K chepe, miomans chepsl. M3o0pakenue
TeJ BpalleHMsI Ha III0CKOCTH. Pa3BépTka nuinmHapa U KOHyca

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 5.4. O6beMbI u
MJIOIIAN TOBEPXHOCTEN TEN

Copepkanue y4eOHOro MaTepuana

[TonsiTre 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE cBOMCTBA 00BEMOB Tel. Teopema 00 00bEMe
MPSIMOYTOJILHOTO TapajuIeNieIuIeia U CISACTBHUS U3 He€. 00beM mupaMuibl U mpu3Mbl. O0BEM
[IMHApA, KoHyca. O0bEM 1mapa u miomaas cgepsl. [logobHsie Tena B mpoctpancTBe. COOTHOIIECHHS
MEXTy TUIOIIAAsIMU TOBEPXHOCTEH, 00bEMaMu oJ00HBIX Tesl. CedeHus UIuHApa (MapajienbHo 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. J/IBrxkeHue B
npoctpancTBe. CedueHus u
KOMOWHAINH
MPOCTPAHCTBEHHBIX (PUTYD B

Conepxanue yaeOHOro MaTepraia

CHuMMeTpHsl B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOUKH, IPSIMOM, INIOCKOCTH. DJIEMEHTHI
CUMMETPUH B IUpaMUJaX, NapauleIenue1ax, IpaBIIbHBIX MHOTOTpaHHUKaX. CUMMETpUs B IPUPOJIE,

ApXHUTEKType, TEXHUKE, B OBITY, B ipodeccuu. Vcronp3oBaHue ABMKEHHI B IPOCTPAHCTBE MPU
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Mpo(dhecCHOHABHBIX 3aa9ax

[PEIICHUHU 3aa4. HOCTpOCHI/Ie CeUeHHH MHOI'OI'PAaHHUKOB U TCJI BPpAIICHU. MeTO,Z[ CJICOOB. KOM6I/IHaHI/IH
TCJI BpalllCHUA 1 MHOI'OI'PaAaHHUKOB. Hcnons3oBanue KOM6PIH3L[HI>1 MHOI'OI'PAaHHUKOB U TCJI BpAallICHUA B
IMPAKTUKO-OPHUCHTUPOBAHHLIX 3aa4ax

KoMOMHMpOBAaHHOE 3aHATHE

Tema 5.6. Pemienue 3aau.

Conepixkanue yueOHOro MaTepuaia

MHororpaHHIKY 1 TeNa Brruucienue BeMuuH (JUTHHA, YTOJ, 00bEM, TUIOIAIb ITOBEPXHOCTH ) TE€OMETPpUUYECKHUX (pUryp, 4
BPaILCHIA MCIIOJIb3Ys U3yueHHbIE (popMyiibl U MeTobl. [locTpoeHne ceueHuii MHOrOrpaHHUKOB METOJIOM CIIEJIOB,
BBINOJIHEHUE (BBIHOCHBIX) IJIOCKUX YEPTEXEN U3 PUCYHKOB IPOCTHIX 00OBEMHBIX (PUTYp: BUI CBEPXY,
cOOKY, CHU3Y
KoMOMHMpOBAaHHOE 3aHATHE
Paznen 6. [IpousBoanas u 30
nepsoodpa3Hasi pyHKuMu
Tema 6.1. MonoToHHOCTb U |CozepikaHue yueOHOro MaTepuaia
PKCTPEMYMbI (yHKIHH. [TpomMexyTKH MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMK. Hanbosbiee u 4
TotKu sKCTpeMyMa HalMEHblIIee 3HaueHue (PyHKIMH Ha IPOMEXYTKE
KomOuHMpoBaHHOE 3aHATHE
Tewma 6.2. [lonstue Cojepkanue y4eOHOro MaTepuana
HETPEPBHIBHOCTH DYHKIIUH. HenpepbiBHble QyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
Meton unTepBanon KomOnHupoBaHHOE 3aHATHE 4
Tema 6.3. IlpousBoanast. ConeprxaHue yueOHOro MaTepuaia
FCOMGTPW{?CKI’WI u [IpousBonnas ¢pyHkuu. ['eomerpuueckuil u puznyeckuil cMbIca pous3BoaHOM. [IpousBoiHbIE 2
@queCKHHVCMHCH piieMeHTapHBIX QyHKIHA. DopMyITBl HAXOKICHUS TPOU3BOTHONW CYMMBI, IIPOU3BEICHHS U YACTHOTO
MIPOU3BOJHON Dy
KomOnHupoBaHHOE 3aHATHE
Tema 6.4. MonotoHHOCT,  [CozeprkaHue yueOHOTo MaTepuana
¢bynkuuu. Toukn [TpuMeHeHne TPOU3BOTHON K UCCIIEIOBaHUIO (DYHKIIMIA HA MOHOTOHHOCTb M SKCTPEMYMBI 4
PKCTpeMyMa KoMOnHMpOoBaHHOE 3aHATHE
Tema 6.5. Haubonpmee u  |Conmeprkanue ydeOHOTO MaTepraia
HAHMCHBIICC SHAYCHHUA Haxoxxaenre HanOobIIero ¥ HAMMEHbIIETo 3HaYeHUs1 (QyHKIIMU Ha oTpe3ke. [Ipumenenune 2
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byHKITIN

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

KoMOnHMpOBaHHOE 3aHATHE

Tema 6.6. Haxoxaenue

Conepixkanue yaeOHOro MaTepuaia

ONTUMAJILHOTO pe3ynbraTa ¢ [[IpukiaaHbie 3aJa4u, B TOM YHCIIE COLUATBHO-3KOHOMUYECKOTO B (PU3MYECKOT0 XapaKTepa, ux 2
[OMOIIbIO IPOU3BOJHOMN pellieHre CpeICTBAMU MaTEeMaTHYECKOro aHaIn3a
KoMOnHHpOBaHHOE 3aHATHE
Tema 6.7. IlepBooOpaznas  |Conepkanue yueOHOro mMaTepuana
(yHKIHIH [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 4
KomOnHupOBaHHOE 3aHATHE
Tewma 6.8. [Lnomans Cogepxanue yueOHOro MaTepuana
KPUBOIMHCHHON TPANCLMH. [[{HTerpall, ero reoMeTpHUIecKuil 1 GU3MuecKuii CMBICH. BBIUICICHHE HHTErpala 10 dbopmyre 4
Popmyia HeioToHa — Hrprotona-Jleitonuia
JleiitOHuIa
KoMOnHMpOBaHHOE 3aHATHE
Tema 6.9. [Ipumenenue Copepkanue y4eOHOro MaTepuana
TPOM3BOHON 1 Perienue 3a1a4 Ha MPUMEHEHUE MPOU3BOAHON U MHTErpaia Ui BIYUCIEHHUS (PU3MUECKUX BEIUYMH U 4
epBOOOpasHON QYHKIMU  |qyomaneit
KomOnHupoBaHHOE 3aHATHE
Pa3znen 7. Teopusi 16
BEPOATHOCTEH U
CTATHCTHKA
Tema 7.1. Ilpencrasnenne  |ComepikaHue ydeOHOTO MaTepuasa
JIAHHBIX M ONKCATE/IbHAA [IpencraBieHne TaHHBIX C IIOMOIIBIO TabmuI 1 nuarpamm. Cpennee apuMeTHIeckoe, MeIuana, 2
CTaTHCTHKA HanOoJIbIlIee U HAaMEHbIIee 3HAUeHUS, pa3Max, AUCTIEPCHs], CTaHAapTHOE OTKIOHEHUE YHCIOBBIX
HaOOpOB
KomOnHupoBaHHOE 3aHATHE
Tema 7.2. Cnyuaiinbie Copeprkanue y4eOHOro MaTeprana
coObrTis. Onepariy Haj Ciy4aiiHple SKCIIEPUMEHTHI (OMBITHI) M CIIydaifHble COOBITHA. DJIEMEHTapHbIE COOBITHS (MCXOIBI). 2

COOBITUSIMU

BeposTHOCTB ciydaiiHOTO COOBITHSI. BIM30CTh 4aCcTOTHI M BEPOATHOCTH COOBITHI. CydaitHbIE OIBITHI C

AdBHOBO3MOXXHBIMHU 9JICMCHTAPHBIMU COOBITHUSIMU. BepOSITHOCTI/I COOBITHH B OIIbITax C
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[PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHUSIMHU.
Onepanuu HaJ COOBITUAMU: TIepecedeHre, 00beIMHEHUE, IIPOTHBOIIOJIOKHEIE COOBITHS. J{narpaMMel

Ditniepa. opmyna ClI0KeHUs BEPOSATHOCTEH. Y CIIOBHAS BEPOSTHOCTh. Y MHOKEHHUE BEPOSITHOCTEH.
JlepeBo ciydaiiHOro 3kcriepuMenTa. GopMyiia OJHOM BepOSITHOCTU. He3aBucumbie COOBITHS

KoMOnHIpOBaHHOE 3aHATHE

Tema 7.3. BeposTHOCTb B
npodeccHOHAIBHBIX 3a/1auax

Copepxanue yueOHOro MaTrepuana

[lepBrunas 00paboTKa cTaTUCTHUECKUX AaHHBIX. [ padudeckoe ux npencrapineHune. Haxoxnenne
CPeIHUX XapaKTEPUCTHK, HAOII0JaeMbIX JaHHBIX. OleHKa BEPOATHOCTH COOBITHS B IPOPECCHOHATBHOM
NesITeIbHOCTH, PElIeHNE MPO(eCCHOHANBHBIX 33124 Ha BEPOSITHOCTD COOBITHUS, IPUMEHEHUE
CTaTUCTHYECKUX METOOB JIJIs peIIeH s MPo(hecCHOHAIBHBIX 3a/1a4

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.4. DneMeHThI
KOMOWHATOPHKHU

Copaepxanue yueOHOro MaTepuana

KombunHaaTopHoe npaBmiio ymMHOkeHUs. [lepectanoBku u pakropuai. Yncno codetanuid. TpeyronbHUK
[Tackans. ®opmyna 6uHoMa HeloToHa

KomOuHMpoBaHHOE 3aHATHE

Tema 7.5. Cepun
MOCJIEIOBATEIILHBIX
MCIILITAHUN

CopepxaHue yaeOHOTO MaTepuana

brHapHBI ciTydaiiHbIi ONBIT (MCIIBITAHKE), YCIIeX U Heynaua. HezaBucumblie ucnbitanus. Cepus
HE3aBHCUMBIX UCIIBITAHUH 10 nepBoro ycnexa. Cepus HE3aBUCUMBIX UCIIBITaHUMN bepHymnmn

KomOuHMpoBaHHOE 3aHATHE

Tema 7.6. CnyuaitHble
BEJIMYMHBI U pacrpeesieHusl.
MaTtemaTHuecKOe OXKUAAHNE
CITy4ailHON BEJTMYHHBI

Copepkanue y4eOHOro Marepuana

Cnydaiinass BenuuuHa. Pacnpenenenue BepositHocTed. [luarpamma pacnpenenenus. IIpumepst
pacrpeiesieHnid, B TOM YHCIIe, TEOMETPUIECKOE 1 OMHOMHAIILHOE.
uciaoBbIe XapaKTCPUCTHKHU cnyqaﬁme BCJIIMYHH: MAaTEMATUYCCKOC OKHIAaHHUEC, TUCTICPCUA U

CTAHAAPTHOC OTKJIOHCHUC. HpI/IMCpBI MNPUMCHCHUSA MATEMATUYCCKOI'O OKUAaHNA, B TOM YHCJIC B
3aJadyax U3 MOBCEAHEBHOM XU3HU. MaTeMaTH4eCcKOe OXKUIaHe 6HHapHOﬁ CJ'Iy"-IElfIHOfI BCJIIMYHHEI.
MaTteMaTH4eCKOe OKHIaHUE CYMMBI CJ'Iy‘-IElfIHLIX BEJINYMH. MaTeMaTH4eCKOoe 0KHUIaHUE U AUCTICpCUus
reOMCTPHUICCKOIO U OMHOMHUAIILHOTO pacnpeneneHHﬁ

KomOuHMpOBaHHOE 3aHATHE

Tema 7.7. 3akoH OONBIIMX
uucesn. HenpepriBHbIE

ConeprkaHuie yueOHOTO MaTepuaa

3aKoH OOJIBIIMX YKCEN U €r0 PoJib B HAYKe, MPUpoJIe U ol1iecTBe. BEIOOPOUHBIM METO HCCIIEIOBAHUIA.
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CIIy4aiiHbIE BEJIUYUHBI
(pactipeienieHust)
HopMmainbHOE pacnipeneneHue

[IprMepbl HEeNIPEephIBHBIX ClIydyalHbIX BednurH. [loHATHE 0 MIIOTHOCTH pacnpeaeneHus. 3aaayu,
[PUBOJIALINE K HOPMAJIbHOMY pactipeeneHuto. [lonsatue o HopMaabHOM pacrpeaeneHun

KoMOnHMpOBaHHOE 3aHATHE

IMpome:kyTouHasi arTecTanusi (3a4eT ¢ OLEHKOM)

Bcero:

144

25



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
CaMOCTOSTENIbHON MOATOTOBKU, O0yUYaOIHeCs JOJKHBI ObITh 00€CTIEUEHBI JOCTYIIOM K
cetu HTEpHET.

O6opynoBanne yue0HOro kaduHera u padoumx MecT KaOMHeTA: MTOCAOUYHbIC

MecTa JTsl 00yJaromuxcs, padodyee MeCTo IPErno1aBaTesis, J0CKa, YICOHUKH.

Texnnuyeckue cpeacTBa 00y4eHHs1: HOYTOYK, POCKTOP, IKPaH.

4.2 O0mme TpeOOBaHHUSA K OPraHU3ANNH 00Pa30BaATEIbHOU 1eATEJIbHOCTH

OcBoenune 00yJaronmmMucs yaeOHON JUCITUTUITMHBI MOKET MPOXOIUTH B YCIOBUSIX
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 NMpakTUYECKUX 3aHITHI oOydarorniuecs
3aKPEIUISIIOT M YIUIYOJISIIOT TEOPETUYECKHE 3HaHUs, NPHOOpEeTaroT HeoOXO0IUMBbIe
poQeCCUOHANIbHBIE YMEHHS 1 HABBIKH.

N3yuenne  gucuumiuabl  «MaTeMatuka» 1O CHEUAIbHOCTH  JIOJDKHO
MIPEAIIECTBOBATh OCBOCHUIO MPOPECCUOHAIBHBIX MOTYJICH.

Teoperuueckue 3aHATHA JIODKHBI TPOBOJUTHCS B y4eOHOM KaOWHETE
MAaTEeMaTUKHU.

Texymuii 1 TPOMEKYTOUHBIN KOHTPOJIb O0YUEHUS CKIIAIBIBACTCS U3 CIICITYIOITUX
KOMIIOHEHTOB:

TEKYIIUl KOHTPOJIb: ONpoc OOydYarolmuXcs Ha 3aHATUSAX, MPOBEJICHUE
TECTUPOBAHUS, PEIICHUE MPUKIAJHBIX 3a/1a4 00yUYarOIIUMUCS B MIPOIECCe MPOBEICHUS
TEOPETUYECKUX 3aHATHI U T.11.;

NMPOMEKYTOUHBIH KOHTPOJIb: 3a4eT C OILICHKOM.

4.3. KaapoBoe obecnieuenune 00pa3oBaTe/ibHOI 1eATEIbHOCTH

TpeOoBanuss K KBaTU(UKAIIMK TEIArOTUYECKUX KaJapoB, OCYIIECTBISIONINX
peamuzaruio  OIIOIT CIIO-IITICC3 mno crnenuanbHOCTH JOMKHA 00ECTICYMBATHCS
MeJarorH4eCKUMU  KaJipaMH, HWMEIONTUMHU BbICIIee 00pa3oBaHME, COOTBETCTBYIOIIEE
npoduao  mpenojgaBaeMod  ydeOHOW — aUCHMIUIMHBI.  ONOBIT  JESITEIBHOCTH B
OpraHU3alMsIX COOTBETCTBYIOIICH 00pa30BaTeIbHON Chephl SBISACTCS 005S3aTEIbHBIM
TUISt npernojaBaTesei, OTBEYAIOIINX 3a OCBOEHHE oOyyJarommumcs
o01eo0paszoBarenbHOTO YueOHoro 1ukia. [IpenomaBaTeny moay4yarT JOMOJTHATEIEHOE
npodeccuoHaibHOe 00pa3oBaHKe MO MPOTpaMMaM TOBBIICHUS KBATU(DHUKAIIMN, B TOM
gucie B (opMe CTRXKUPOBKH B MPOQPMIHHBIX OPraHU3AIMIX HE PEXe OJHOTO paza B 3
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roja.
4.4 NndopmanuonHoe odecrieueHue odydenus. Ilepeyenr pexoMeHayeMbIX

yueOHbIX n3nannii, UHTepHeT-pecypcoB, 10MOJHUTEIbHOM JUTepaTyphl

OCHOBHBIC HCTOYHHUKH:
1. AmumoB 1. A., Komsrun FO.M., TkaueBa M.B. u apyrue. Marematuka: ainredpa
M Hayaja MaTeMaTUYEeCKOro aHaliuza, reoMeTpusi. Anredpa U Havyajla MaTeMaTHYECKOTO
ananmm3a 10-11 kimacc AkrmonepHoe oo1ecTBo «M3marenbeTBo «lIpocBemenne.
2. AranacsH JI.C., byry3oB B.®., Kagommie C.b. u npyrue Maremaruka: anredpa u
Hayaja MaTeMaTHYeCKOTo aHanu3a, reomeTpus. ['eomerpus 10-11 knacc AkimoHnepHoe
obmectBo «M3aatenbeTBo «IIpocBemenue.

3. M.U. bammakoB Maremartuka: y4e0. Ui CTyICHTOB YUPEXKACHUN cperd. mpod.
o0pa3oBaHUs.
4, OO0111€CTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCThIO «O0pa3oBaTebHO-U3/1aTENbCKUN

LOCHTP «AK&ILGMI/IH».

)_IOHO.]IHI/ITeJ'IbeIe HCTOYHHKH

1. Anrebpa m Hayama MaremMaThmuyeckoro asHaim3a. 10-11 xnaccel. ba3oBwiid
ypoBeHb : yueOHuk / III. A. Amumos, FO. M. Konsarua, M. B. Tkauésa u ap.
— 18-e u3a. — M. : IIpocBemenue, 2012. — 464 c.

2. KonmoropoB A. H. Anre6pa u Hagajla MaTEMaTUYECKOr0 aHaIM3a : y4eO. Juis
10-11 ku. ob6meoOpasosar. vupexaenuii / A. H. Koamoropos, A. M.

AoOpawmos, 0. I1. JIyaauued u ap. — 17-e n3a. — M. : [Ipocsenienune, 2008.
— 384 c.
3. IloropenoB A. B. I'eomerpus. 10-11 kmaccel : yvue0. juig o0meoOpa3oBar.

opragusanuii : 0a3oBelii 1 npodmia. ypoBau / A. B. IloropemoB. — 13-e usm.
— M. : IIpocBemienne, 2014. — 255 c.
4. T'eomerpusa. 10-11 kmaccel : yvaueOuuk / JI. C. Atanacsau,B. @. byry3os, C. b.

Kanomues u ap. — 22-e uzn. — M. : [Ipocemenue, 2013. — 255 c.

5. Aranacau JI. C. T'eomerpusa. 10-11 xmaccel : vueO. g o01eodpa3oBar.

vupexxaeHuN : 0a30BbIi U npodwui. ypoBHu / JI. C. Atanacsau,B. @. byry30B,
C. b. KamomiteB u ap. — 22-e¢ n3n. — M. : IIpocBenienue, 2013. — 255 c.
6. boromonoB, H. B Maremaruka : vuyeOHMK Juis OakamnaBpos / H. B.

boromonos, Il. M. Camoiinenko. — 7-¢ m3a., crepeotun. — M. : JIpoda,
2010. — 396 c.

7. Kyuneimena E. C. Maremartuka : yueOHUK. — 4-e m3a. — M. : Jlamkos 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%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
A Hayalla MateMatudeckoro aHaimm3a. 11 xiacc. Huxonsckuit C.M., Iloramos
M.K., PemietnukoB H.H. u apyrue. - M: IIpocsemenue, 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
kiacc. Bepuep A.JL, Kapn A.Il. U3patensctBo "l[IpocBenienue".

12.Marematuka: anrebpa ¥ Hayajla MaTeMaTHYeCKOro aHanmu3a, 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".

:‘)HeKTpOHHLIe H3JaHus

1. Beepoccuiickue unTepHeT-onmuMmmnuanbl. - 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: 31eKTpOHHBI.

4, Hayunas snekrponnas oudimoreka (HOB). - URL: http://www.elibrary.ru -
TekcT: IIEeKTPOHHBIN.

5. OtkpeiThiii  KOJUTEMK. Maremaruka. - URL: https://mathematics.ru / -
TeKCT: 3JIEKTPOHHBIN.

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

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: a51eKTpOHHBIN.
9.®enepanbhblii moptan «Poccuiickoe oopasoanue». - URL: http://www.edu.ru/
- TekcT: anEeKTpOHHBIM.

10.®enepanbHblii 1IEHTp HMHPOPMAIMOHHO-O00pa30BaTeIbHBIX pecypcoB. - URL:
http://fcior.edu.ru / - TekcT: 37K TPOHHBI#
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5. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEFHOM

Kontposip u

OOCHKAa PpE3yJabTaTOB

TACIATITAHBI

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
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
OMHUCAHUs 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
AKCMOMAaTUYECKOT0 TOCTPOCHHUS
MaTeMaTUYeCKUX TEOPHii;

3) MeTonmbl N10Ka3aTeNbCTB M
AIrOPUTMOB PELICHUS;

4)  cTa”HmapTHbIE  TPUEMBI

pelieHuss  palMOHAIBHBIX U
UPPALMOHAIIBHBIX,
[IOKa3aTEeNbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX

YpPaBHEHUN M HEPABEHCTB, HUX

CUCTEM; B TOM 4YHUCIE IJId
IIOMCKA IIyTH  pPEIICHHUs U
UJUTFOCTPALIUHU pelieHus

YpPaBHEHUI U HEPABEHCTB;
5) 00 OCHOBHBIX IIOHSTHSX,

Uesx " METOJ1aX
MaTeMaTHYeCKOro 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,
MUMEFOIINX BEPOSITHOCTHBIH
XapakTep, O CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B pEAIbHOM
MHUpEe, 00 OCHOBHBIX MOHSATHUSX

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

- OIIpEeICIICHUE YHCIIOBOU
GbyHKIMHM, CMOCOOBI 3amaHusl |
OCHOBHBIE CBOICTBA ()yHKIIHH;

- OCHOBHBIE CTIOCOOBI M METOJbI

peicHuA palOHAIbHBIX,
NO0Ka3aTesbHbIX,
aorapu(pMUYECKUX,

TPUTOHOMETPUUECKUX YpaBHEHUHN
Y HEPaBEHCTB;

-Olpe/ieJieHHe TMPOU3BOAHON, ee
TEOMETPUUECKUN H  (PU3HUECKUiA
CMBICT;

- IpaBuiia u bopmybr
muddepeHIMpoBaHUS (YHKIIHIA;
-TIOHSITHE OIIPEJICIIEHHOTO
UHTErpaja, ero reoMeTpUYecKHi
CMBICH ¥ CBOMCTBA;

- OCHOBHBIE TTOHSITHS
KOMOMHAaTOPUKHU u TEOPUH
BEpPOSITHOCTEM;
- AKCHOMBI u TEOPEMBI
CTEpPEOMETPUH
- OINpelNesieHuE M  CBOMCTBa

IMPOCTPAHCTBCHHBIX TCJI: IIPU3MBI,

napasuieNnenumnesaa, MUPAMHU/IBI,
WINH]Ipa, KOHYyCa, I1apa;
-popMynBl  JUISI  BBIYMCICHUS
00BEMOB u IO
MOBEPXHOCTEH TeOMETPUYECKHX
Tell.

@OopMBI KOHTPOJIS:

YceTHBIT 0onpoc;

[TuceMeHHbI# onpoc;
CamocrosiTenbHast padboTa;
[IpakTuueckas pabora;
TecToBble 3a1aHus.

Meroabl KOHTPOJIA:

Texymui KOHTPOJIb:
@pOoHTANIBHBII OIPOC;
NuauBuayanbHbIA ONIPOC;
[IpoBepka camocTOATENbHOU
paboTHI;

KonTponbnas pabota;
[IpoBepka KOHCIIEKTOB;
[IpoBepka coobieHui;
OueHuBaHuE  BBITIOJIHEHUS
WHJUBUIYAJIbHBIX 3aJJaHUN;
[IporpammupoBaHHbIi
KOHTPOJIb.
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3JIEMEHTApHOU TEOpUHU

BEpPOSITHOCTEM; yMEHUH
HaxOJIUTh u OLICHUBATh
BEPOATHOCTH HACTYILJICHUS
COOBITHI B MPOCTEUIIINX
[IPAaKTUYECKUX  CUTyalUsIX U
OCHOBHBIE XapaKTEPUCTUKU

CJIy‘-IElFIHbIX BCINYHH.

YMeTh:

1) dbopmyaupoBaTh
ONpeAeNeHUsl,  aKCUOMBI U
TEOpEMbI,  NPHUMEHATh WX,
MIPOBONTH J0Ka3aTeIIbHbBIE

paccyXIeHHs 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 MOHATUAMHU:
paloHaIbHbIE,
UppalyoHalbHbIE,
[I0Ka3aTelbHbIE, CTETICHHBIE,
JorapupmMHuUecKue,
TPUTOHOMETPHUYECKHE
ypaBHEHHMsS M HEPaBEHCTBA, UX
CHCTEMBI;

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

byHKIMH, UCIIOJIb3YsI
CIIpPaBOYHBIE MaTepHabl;
HCCIEN0BATh B IPOCTEHUINNX
CIIy4asix ¢byHKIMN Ha
MOHOTOHHOCTb, HaxOJIUTh

HauOoNbIINE W HAUMEHBIINE
3HaYeHUs (QYHKIMHA; CTPOUTH
rpaduKu MHOI'OUYJICHOB c
HCIIOJIb30BAHAEM amnmapara
MaTeMaTU4eCKOro aHau3a;
MIPUMEHATh TPOU3BOJHYIO IIPHU
pelIeHuu 3a1ad Ha JBUXKCHUE,
pemiathb MIPaKTHKO-
OpPHUEHTHPOBAHHBIC 3a7a4d Ha

- Bomonuare apupmernyeckue
JEICTBUS HAJl YUCIIaMH, COYEeTast
YCTHBIE U NHCbMEHHBIE IPUEMBI;
- HaXOJIUThb 3HAYCHMsI KOPHS,
CTeTeHH, Jorapudma,
TPUTOHOMETPUUECKUX
BBIPa)KCHUI Ha OCHOBE
OIIpeeIICHNs, UCIIONb3Ys IIPU
HE00X0AMMOCTH
MHCTPYMEHTAJILHBIE CPENICTBA;
I10JIb30BaThCs MPUOIMKEHHON
OLICHKOW ITPY NMPaKTUYECKUX
pacuerax;

- BBIMOJIHATB IpeoOpa30BaHus
BBIPa)KCHUH, IPUMEHSA
(bopMyIIbl, CBSI3aHHBIE CO
CBOMCTBAaMHM CTCIICHEH,
sorapudmos,
TPUTOHOMETPHUUYECKHUX (PYHKIIUH;
- pemarh paluoOHAIbHBIE,
MIOKa3aTebHbIE,
norapupMHUUEcKue,

TPUTOHOMETPUYECKUE YPABHEHMS,

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

- BBIYHCJIISITH 3HAUYCHHC q)YHKHI/II/I
10 3a1aHHOMY 3HA4YCHUIO
ApPTryYMCHTAa npu Pa3JINYHBIX

criocobax 3afaHus QyHKINU;

CTpOUTh TpadUKH  HU3yYEHHBIX
(GyHKUIMH, WIUTIOCTPUPOBATH I10
rpaduKy CBOICTBA 3JIEMEHTaPHBIX

INZEINIVIZH
- OIIUCBIBATH B3aUMHOC
PAaCIIOJIOKCHHUC MMPAMBIX

IIJIOCKOCTEN B IPOCTPAHCTBE,

- pemiath IUTAHUMETPUYECKUE U
MPOCTEHIINE CTEPEOMETPUICCKHUE
3aJaun Ha HAXOXKICHUE
TCOMETPHUICCKUX BCIIMYWH ()IJ'II/IH,

yTJIOB, TUIOMIAIel, 00HEMOB);
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HauOONbIINE W HAWMEHBIIHE
3HAUEHUs, Ha  HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHHSI,

5) omnepupoBaTh MOHSATUSIMH:

panuoHaNbHas byHKIHS,
II0Ka3aTeabHas byHKIMS,
CTENEeHHAs 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; BBIPAXKaTh
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,
3ajauM U3 00JacTy yrnpaBiICHUS

JTMYHBIMH U CeMeIHBIMU
¢buHaHCAMM); COCTaBJISITh
BBIPAKCHUS, ypaBHEHUS,

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

7) omnepupoBaTh TMOHITHIMH:
cpenHee apudMeTuIecKoe,
MeHnaHa, HaubobIIIee u
HauMEHBIIIee 3HAYCHMUS, pa3Max,
IUcTepcus, CTaHJapTHOE
OTKJIOHEHHE YUCJIOBOTO HAa0O0Da;
yMEHHE U3BIIEKATb,
WHTEPIPETHPOBATH
uHpOpMaIHIO,
MPEACTABICHHYIO B TaOIMIaX,
Ha JauarpamMmax, rpadukax,

OTPaXKAIOILYIO CBONCTBa
peabHbIX MPOIIECCOB u
SIBIICHHIA; MIPEICTABIIATh
uHpOpMALIMI0O € MOMOIIBIO
TalJIHI] u JUarpaMM;

UCCIIE0BaTh  CTaTUCTUYECKUE
JaHHblE, B TOM YHCJIE 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

- BBIUHCIATH  OIpPEIEICHHBIE
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 CIIy4ailHOE
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

BEpPOSITHOCTH peanbHbIX
COOBITHIA; 3HAKOMCTBO co
CITy4alHbIMHU BEJIMYMHAMU,

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

9) omnepupoBaTh TOHSATUAMH:
TOYKa, MpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIN
yrou, CKpELIMBAOIIHECS
npsiMble, MapajlIeIbHOCTh U
MEPIEHAUKYISIPHOCTD  MPSMBIX
U IUIOCKOCTEH, Yroa MEXIy
MPSAMBIMH, YTOJI MEXY HMPSAMOM
U TUIOCKOCTBIO, YTOJ MEXAy
IUIOCKOCTSIMH, PAcCTOSHUE OT

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

UCIOJIb30BaTh NPU  pEIIEHUU
3ajjad  U3ydeHHble (aKThl U
TEOPEMBI IIJIAHUMETPUH; YMEHNE
OLIEHUBATh pa3Mepbl OO0BEKTOB
OKPY’KaloIEero MUpa;

10) omepupoBaTh HOHATHIAMMU:

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

WINHAP, KOHYC, map, cdepa,
ceueHuss (GUTYpbl BpalleHUS,

IUIOCKOCTb, Kacaromascs
chepsl, NHIUHIpPA, KOHYCA,
IUIOIATb MOBEPXHOCTHU

MUpaMHIbl, TPU3MBI, KOHYcCa,
IWIMHAPA, TUIOMAJL  cepsl,
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o0beM Ky0a, TPSMOYTOJIBHOTO
napajuiefienuneaa, MTUPAMUIBL,
NpU3MBbl, IWIMHIpA, KOHYCA,
mapa; yMmMeHue uzo0paxkarh
MHOTOTPaHHUKHU U OBEPXHOCTHU
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,

mog00HbIE (burypst B
MPOCTPAHCTBE;  HCIOJIB30BATH
OTHOIIICHHE TuIomaaeH

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

12) BBIUKCIATH TEOMETPUUYECKUE

BEJIMYHHBI (nmuHa, yroll,
Iomanas, o0beM, IUIONIAIb
MMOBEPXHOCTH), UCTIOb3YS
M3y4YEHHBIE (bopMyJIbl 51
METO/IbI;

13) omepupoBaTh MOHSATUAMH:
MPSIMOYTOJIbHAS cucrtema

KOOpJMHAT, KOOPAUHATHI TOUKH,
BEKTOp, KOOpAMHATBl BEKTOPA,
CKaJIIPHOE MPOU3BEJCHHE, YTOJl
MEXIy  BEKTOpaMH, CyMMa
BEKTOPOB, MIPOU3BEICHUE
BEKTOpAa Ha YHCJIO; HAXOIUTH C
MIOMOUIbI0 H3YYEHHBIX (POpMyI
KOOpJAWHATBI CepeaHbI
OTpE3Ka, pAaCCTOSIHUE MEXKIY
IBYMsI TOUKaMH;

14) BbIOMpaTh MOAXOASIIUIN
W3Y4YEHHBIN METOJ ISl PEIEHUS
3ajauy, pacro3HaBaTh
MaTeMaTHueckue  (QakTel U
MaTeMaTHYecKue MOJEIu B
OPUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHUE

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

MaTeMaTUYECKON HAYKH.
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