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1. ITACIIOPT PABOYEN ITPOI'PAMMBI YYEBHOM JIUCITUTIINHBI
O. 04. MaTemaTuKa

1.1. Ob6uaacTh npuMeHeHusi padoyeil MPOrpaMMbl

PaGouass mnporpamma o001e00pa3oBaTebHON AUCHUILIMHBL «MaremaTuka
SIBJISIETCS YaCThIO OCBOEHHUSI MPOrpamMM IMOJATOTOBKH CIEIHAIMCTOB CPEAHETO 3BEHA B
cootBercTBUM ¢ PI'OC CIIO no cneunansHoct 46.02.01 JoxymMeHTalMOHHOE
oOecrieueHue yrnpaBlieHUs U apXUBOBEICHHE.

PaGouass  mporpamma  00meoOpa3oBaTenbHOM  y4eOHOM  JIUCHUILIUHBI
«MaremaTrka» MOXXET OBITh HCIIONB30BaHA B MPO(ECCHOHANBHBIX 00pa30oBaTEIbHBIX
OpraHu3alMsIX, pPeaTu3yIoMuX 00pa30BaTeIbHYI0 TPOTPaMMY CpPEIHEro OOIIETro
o0pa3oBaHUsI B MpejesiaXx OCBOCHHUSI MPOrpamMM MOJTOTOBKHU CHELUHUAIHUCTOB CPEIHETO
3BEHA.

Henmn w 3amayum  AUCHUIUIMHBL — TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
JTUCUUIINHBI:

B pesynbTaTe ocBoeHUS yUeOHON JUCITUTUTHHBI 00YYAIONTUICS JOJIKEH

yMeTh:

1) dopmynupoBaTh oOINpeneaeHUsl, aKCUOMbI U TEOPEMBI, MPUMEHSTh WUX,
MPOBOJUTH JOKA3aTEIbHBIE PACCYKIACHUS B XOA€ PEUICHUS 33/1a4;

2) omepupoBaTh TMOHATUSAMHU: CTENEHb YHCIA, Jorapudm Uucia, yMEHHE
BBITIOJIHATD BBIUMCIICHUE 3HAYEHUI W MpeoOpa3oBaHUsl BBIPAKEHUN CO CTENEHAMH U
norapudmMamMu, TpeoOpa3zoBaHus IPOOHO-PAIMOHATBHBIX BBIPAKEHUI;

3) onepupoBaTh NOHATUAMU: PALMOHAIbHBIE, HPPALIMOHAIBHBIE, IOKA3aTEIbHBIE,
CTETICHHBIC, JIOTapu(MHUUECKHE, TPUTOHOMETPUICCKUE YPABHEHUS W HEPABEHCTBA, WX
CHUCTEMBI;

4) omepupoBaTh MOHATHUAMU: (YHKIUS, HENpEepbIBHAs (PYHKIMS, TPOU3BOJIHAS,
nepBooOpa3Has, OINpeJeieHHbI HWHTErpajd; yMEHHE HaXOJIuUTh IMPOU3BOIHBIC
AJeMEHTapHbIX (YHKIMMA, HCHONIB3YysS CHpPaBOYHBIE MaTepHallbl; HCCIEAOBaTh B
OpOCTEUIIUX Ccly4asX (YHKIMM HAa MOHOTOHHOCTh, HAaXOJUTh HAWOOJbIINE U
HAaUMEHBIITNE 3HAUYCHUS (PYHKIUH; CTPOUTH rpad)uKi MHOTOUYJICHOB C MCIOJIb30BaHUEM
armapara MaTeéMaTH4eCKOr0 aHalln3a; MPUMEHSTh MPOU3BOJHYIO IPU PELICHUM 3a]1a4
Ha JIBIDKCHHUE; pellaTh MPAaKTUKO-OPUEHTUPOBAHHBIC 3aJa4d Ha HAaWOOJbIIME U
HAaNMEHBIIINE 3HAYEHHUS], HA HAXOXKJICHUE MTyTHU, CKOPOCTH U YCKOPEHUS,

5) onepupoBaTh MOHSATUSIMU: pallMOHaIbHAs (PYHKIUS, MMOKa3aTebHast (QyHKIUS,
creneHHass (QyHKUMs, jJorapupmuyeckas (DyHKIUS, TPUTOHOMETpUYeCKue (GYHKIUH,
oOpaTHble (PYHKIIMU; YMEHUE CTPOUTH IpaduKU H3YyUYECHHBIX (PYHKIIUN, UCIOJIb30BAThH
rpaduKy Mpyu U3yYEHUH MPOLIECCOB M 3aBUCUMOCTEH, P PEIICHUH 3a7a4 U3 JAPYTHX
y4eOHBIX MPEAMETOB U 3a7[a4 U3 PealbHOM KU3HU; BRIPAXKATh (POPMYIIaMH 3aBUCUMOCTH
MEK1y BEJTUUYNHAMU;



6) pemiaTh TEKCTOBBIC 3aJ]a4H PA3HBIX TUMOB (B TOM YMCIIE HA TPOLEHTHI, JOJIU U
4acTH, Ha JBWKEHHUE, padoTy, CTOMMOCTb TOBApOB M YCIIYT, HAJIIOTH, 33/1a4d U3 00J1acTu
yOpaBJICHUS] JUYHBIMA W CEMCUHBIMU ()MHAHCAMH); COCTABJIATh BBIPAKCHUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI MO YCIOBHIO 3aJauH, UCCIIEIOBATH MOTYYCHHOE
pelleHre 1 OlEeHUBATh MPaBIOTOJ00HOCTh PE3yIbTaTOB;

7) omepupoBaTh MOHATUAMHU: CPEIHEE apuPMETHUECKOE, METMaHa, HAUOOJIbIIIee U
HauMEHbIIIEEe 3HAYEHHUs, pa3Mmax, JUCIEePCHUsi, CTAHAAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEeHHE H3BIEKaTh, MHTEPIPETUPOBATH HH(POPMAIIMIO, TMPEACTABICHHYIO B
TabJIMIIaX, Ha IUarpammax, rpadukax, OTpakarollyr0 CBOMCTBA pealibHBIX MPOIECCOB U
SBJICHUH; TIPEACTABISATh HH(POPMALIMIO C TIOMOIIBIO TAOJIUIl U AMATPAMM; HCCIIEI0BAThH
CTaTHUCTUYECKUE JIaHHBIE, B TOM UHWCJIE€ C MPUMEHEHHEM TpaHUuecKux METOJO0B U
AIIEKTPOHHBIX CPE/ICTB;

8) onepupoBaTh MOHATUSAMH: CIY4YalHBI ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh ~ CIAYy4alHOTO  COOBITHSI; yYMEHHE  BBIYUCIATH  BEPOSTHOCTH  C
UCIIOJIb30BAaHUEM TpadUUeCKUX METOJIOB; MPHUMEHATh (GOPMYJIbl CIOXKEHUS U
YMHOXKEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (DaKThl U POPMYJIBI TIPU PEIICHUU 3a/ad;
OLICHMBATh BEPOATHOCTH pEATbHBIX COOBITUH; 3HAKOMCTBO CO  CIy4YalHBIMHU
BEJIMYMHAMU; YMEHHE MPHUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
IPUPOIHBIX M OOIICCTBEHHBIX SIBIICHUSX;

9) omepupoBaTh MOHATHAMH: TOYKa, NpsSMas, IJIOCKOCTh, MPOCTPAHCTBO,
JIBYTPaHHBIN yToi, CKpENIMBaIOIIUeCcs npsIMbIE, napajyIeIbHOCTh u
NEPHEHAUKYIAPHOCTh MPSIMBIX M IUIOCKOCTEH, YroJl MEXAY MPSMBIMH, YTOJl MEXIY
OpsMOM M IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSMHU, PAcCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXIY MPSAMBIMHU, PACCTOSTHUE MEXIY IIOCKOCTSIMHU; YMEHHUE
UCTIONb30BaTh MPU PEUICHUH 3a1ad H3y4deHHbIe (aKThl U TEOPEMBI IUIAHUMETPHH;
yYMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIIET0 MUPA;

10) omepupoBaTh MOHATHUSAMH: MHOTOTPAaHHUK, CEYCHHE MHOTOTpaHHUKA, KYyO,
napajUiesienunes, npusMa, nupaMmuia, Gurypa v MOBEPXHOCTh BpallleHHs, LUIUHAD,
KOHYyC, Imap, cdepa, cedeHus GUrypbl BpalleHUus, MIOCKOCTh, Kacaromasics cgepsl,
MWINHAPA, KOHYCa, ITUIOHIAAh MOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCa, IUIUHIPA,
wiomanas chepel, o0beM Kyba, MPSAMOYTOJBHOTO TMapajuleNieNuIeia, MUPaAMUIBI,
OpU3MBbl, IUIMHApA, KOHyca, MIapa; yMEHHe H300pakaThb MHOTOTPaHHUKU U
MOBEPXHOCTHU BPAIICHUS, UX CEUEHUS OT PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB
M DJIEKTPOHHBIX CPEJCTB; YMEHUE PACIO3HABATh CUMMETPHUIO B MPOCTPAHCTBE; YMEHHUE
pacno3HaBaTh NMPaBUIIbHBIE MHOTOTPAHHUKH;

11) onepupoBaTh MOHATUSMU: BUKEHHUE B MPOCTPAHCTBE, MOI00HBIE (PUTYpPHI B
IPOCTPAHCTBE; HCIIOJIb30BATh OTHOILIEHHE IUIOIMIAJAeH MOBEpXHOCTE U 00BEMOB
101I00HBIX GUTYpP TIPH PEIICHUH 33]1aY;

12) BBIYMCIATH TEOMETPUYECKUE BEIMYMHBI (UTMHA, yTOJ, IUIOMAIh, OOBEM,
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TUIOIAb TTOBEPXHOCTH ), UCIIOJIb3Ys U3yYEeHHBIEC (DOPMYIIBI U METOJIBI;

13) onepupoBaTh NOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAJISPHOE MPOU3BEACHUE, YIrOJI MEXIY
BEKTOpPaMH, CyMMa BEKTOPOB, MPOU3BEAECHUE BEKTOPA HA YUCIIO; HAXOJUTh C MTOMOIIBIO
U3YUYEHHBIX (OPMYJI KOOPIAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMS
TOYKaAMH;

14) BbIOMpaTh NOAXOASIIMK M3YYEHHBIA METOJ JJIs pEHICHHUs 3a]ayH,
pacmo3HaBaTh MaTeMaTWyeckue (PakThl MU MaTEeMaTHYECKUE MOJEIU B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSIX, B UCKYCCTBE; YMEHHUE MPUBOIUTH TPUMEPHI MATEMAaTUUECKHUX
OTKPBITUN POCCUMCKONW U MUPOBOW MATEMATUYECKON HAYKHU.

3HATH:

1) o MaremaTuke Kak YaCTH MHUPOBOM KYyJIbTYpbl U O MECT€ MAaTeMaTUKHU B
COBPEMEHHOM IMBWIM3AIMK, O CIOCO0AaX OMUCAHUS HAa MAaTEeMaTUYECKOM SI3bIKE
SBJICHUHM PEANIbHOTO MUPA;

2) 0 MaTeMaTUYECKUX MOHATHUSIX KaK O BOXXHEHIIMX MATEMaTUYECKUX MOIENSX,
MO3BOJIAIOIIMX OIKCHIBATh M HW3Yy4daTh pa3HbIE MPOLECCHl U SBJICHUS; MOHUMAaHHE
BO3MOXHOCTH aKCMOMAaTHYECKOTO MTOCTPOEHUSI MATEMATUUECKUX TEOPHL;

3) METO/IbI JOKA3aTENbCTB U aJITOPUTMOB PEILICHHUS;

4) craHmapTHbIE NPUEMBbl pEUICHUs] PalUOHAIBHBIX U HPpalMOHATIBHBIX,
MOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHM M HEPABEHCTB, HX
CUCTEM; B TOM YHUCJIE JJI OUCKA IIyTH PEUIEHUS U WILTIOCTPALMU PELICHUS YPABHECHUI
Y HEPABEHCTB;

5) 00 OCHOBHBIX OHSTHSX, UJEAX U METOJIaX MATEMAaTHUYECKOTO aHAIIN3a;

6) O TUIOCKMX W TPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypax, WX OCHOBHBIX
CBOMCTBaX; (POPMyJIbI ISl pEUICHUs T€OMETPUUECKUX 3a7ad U 3aJlay ¢ MPaKTHUYECKUM
COAEPKAHUEM;

7) o mporeccax U SBICHUSX, HUMEIOIIUX BEPOATHOCTHBIM XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM MHUpPE, 00 OCHOBHBIX TOHATUIX
AJIEMEHTAPHOM TEOPUH BEPOSATHOCTEW; YMEHUW HAXOJWTh U OLIEHUBATH BEPOATHOCTH
HACTYIUIGHUS COOBITUH B MPOCTEHINNX MPAKTHUYECKUX CHUTYyallUsiX U OCHOBHBIE
XapaKTePUCTUKU CITyYAHBIX BEJIMYHH.

1.2. KouuvecTBO 4acOB HA OCBOeHHE YUEeOHOI TUCIUILINHBI:

Bcero — 144 yacoB, B TOM YHCJIE:

MaKCUMalbHOW y4eOHOW Harpy3ku oOyuaromuxcs 144 wyaca, BKIIOUas:
o0s3aTeNbHOW ~ ayJIMTOPHOM  y4eOHOW Harpy3ku oOydvatouiuxcs 144 4acos;
CaMOCTOATENbHOM paboThI cTyAeHTa () yacoB.



2. PE3YJBTATHI OCBOEHUS YYEFHOM JUCIUILINHBI

Pe3ynpraTom ocBoeHUs paboueld MporpaMMmbl YYEOHOW NHUCLHMIUIMHBI SIBIISETCS
OBJIaJICHUE 00YYaIOIMMCS BUIOM JESATENBHOCTH, B TOM YHCII€ 3HAHUSMU U YMEHUSIMU B
cootBeTcTBUU ¢ PI'OC COO n ®I'OC CIIO 1o crenuaibHOCTH.

HaumeHoBaHue pe3yjibTaTa 00yUeHUsS

3HaTh YMmeThb
1) 0 MaTeMaTHKe KaK 4aCTH MHPOBOU KYJIBTYPBI U O | 1) GopMyIHupOBaTh ONpEICIICHUS, aKCHOMBI H
MeCTe€ MaTEMaTUKH B COBPEMEHHOW LMBWIIM3AINH, | TEOPEMBI, MIPUMEHSATD nX, MIPOBOJIUTH

0 croco0ax OIMCaHWSg Ha MaTeMaTHYSCKOM SI3BIKE
SIBJICHUMN PCaJIBbHOI'O MHpA,

2) 0 MaTeMaTUYECKHUX MOHATHIX KaK O BaKHEUIITUX
MaTeMaTHYECKUX MOJEIISIX, MO3BOJISIOIINX
ONMCHIBATH W HW3y4yaThb pa3HbIE MPOLECCHl U
SIBJICHUS; MMOHUMAaHUE BO3MO>KHOCTH
AKCMOMAaTHYECKOr0 TMOCTPOEHUSI MaTeMaTHYECKHX
TEOPHUL;

3) MCTOJbI JOKa3aTCIIbCTB U AJITOPUTMOB PCIHICHHA,

4) crangapTHbIE NMPUEMbl PEIICHUS PALIMOHAIBHBIX
U HMPPAMOHANBHBIX, MMOKA3aTEeNbHBIX, CTECICHHBIX,
TPUTOHOMETPUUYECKUX YpPAaBHEHUN U HEPaBEHCTB,
HX CHUCTE€M; B TOM 4YHCJIE /I T[OUCKa MyTH
pelIeHNs W WUIIOCTPAlMK PelleHus] ypaBHEHUN U
HEPaBEHCTB;

5) 00 OCHOBHBIX IMOHATHAX, HACIX MU METOAaX
MaTEMaTHUYECKOI0 aHaIN3a;

6) 0 IJIOCKHUX u IIPOCTPAHCTBEHHBIX
TEeOMETPUYECKUX  (urypax, WX  OCHOBHBIX
CBOWCTBAX; bopmyIbl ISt pereHus

TCOMETPHUYICCKUX 3aJlad MW 3aad C MPAKTUYCCKUM
COJACPIKAaHUCM

7) o mpomeccax UM SBICHHUSX, HMEIOIINX
BEPOSITHOCTHBIN ~ XapakTep, O CTATHCTHYECKUX
3aKOHOMEPHOCTSIX B pealbHOM MHUpPE, 00 OCHOBHBIX
MOHATUSAX D3JIEMEHTAPHOM TEOPUH BEPOATHOCTEM;
YMEHUH HaxoJWThb M OLIEHUBaTh BEPOSTHOCTH
HACTYIUICHUSA COOBITHI B MIPOCTEUIINX
MPaKTUYECKUX CUTyalusax u OCHOBHBIE
XapAaKTEPUCTUKHU CITyYalHbBIX BEJIMYUH.

JI0Ka3aTeNNbHbIE PACCYXKICHHS B XOJ€ PEIICHUS
3a/1a4;

2) omepupoBaTh MOHATHSAMHU: CTENEHb YHUCIA,
gorapudm  uYHMcrIa;  yMEHHE  BBINOJHATH
BBIUHCIICHUE 3HAYEHUH U mpeoOpazoBaHUs
BBIpOKEHUI €O CTEMeHsMU M Jorapudmamu,
npeoOpa3oBaHus IpOOHO-pallMOHATIBHBIX
BBIPAKEHUI;

3) omepupoBaTh MOHATHUSMU: paIlMOHAIILHBIE,
MppaLMOHAIbHBIE, IOKA3aTEIbHbIE, CTETICHHBIE,
JorapupMHIECcKue, TPUTOHOMETPUUECKHE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4)  omepupoBaTh  MOHATHAMHU:  (DYHKITHS,
HeTpepbIBHAS byHKIHS, MIPOM3BOIHAS,
nepBooOpasHas, OINpeAeNeHHBbIH  HHTErpal;
yMEHHe HaXOJIUTh MPOU3BO/IHBIC
AIIEMEHTAPHBIX byHKUIHH, UCTIONB3YS
CIIPpaBOYHBIC  MaTepualbl; HMCCIENOBaTh B
MPOCTEUIINX CITydasix byHKIMN Ha
MOHOTOHHOCTh, HAaXOJWUTh HAWOOJNBIINE W
HaVMEHBIIME 3HAYeHUS (YHKIUI, CTPOHUTH

Fpa(bI/IKI/I MHOI'O4JICHOB C HCIIOJBb30BaHHCM

arrmapara MaTEMaTHYICCKOI'O aHajIn3a,
MNPUMCHATH MMPOU3BOJHYIO IIPU PCIICHUU 3a/1a4
Ha JABHKCHHC, peumaTtb IIPaKTUKO-

OpUEHTHPOBAHHbIE 3aJjaud Ha HaWOOJNbIINE U
HAaWMEHbIIINE 3HAYCHUS, HA HAXOXKACHUE MYTH,
CKOPOCTH U YCKOPEHUS;

5) omepupoBaTh TOHATUSIMH: palMOHAIbHAsS
byHKIUS, MoKazaTeabHas QPyHKIMs, CTeTIeHHas

byHKIHA, JorapupmMuIecKas byHKIWSA,
TPUTOHOMETpHUYECKHEe (YHKIUH, OOpaTHbBIC
byHKIMK;  yMEHHE  CTPOUTh  rpaduku

M3YYECHHBIX (DYHKUUH, MCTOIB30BaTh rpapuKku
MpU M3YyUYEHUHM TPOLIECCOB U 3aBUCHUMOCTEH,
OpU pelIeHUd 3aJad M3 JPYTruX Yy4eOHBIX
NpEeAMETOB W 3a/ad W3 pPEAIbHOW JKHU3HU;
BbIpaXaTh (OopMyJamMH 3aBHCHUMOCTH MEXIY
BEITMYMHAMU;

6) pemaTth TEKCTOBBIE 3a/1a4M Pa3HBIX TUIOB (B
TOM YHCJIE Ha MPOIEHTHI, JOJW W YacTH, HA
JIBUKEHHE, paboTy, CTOMMOCTh TOBApOB H




yCIIyT, HAaJIOTH, 33Ja4i U3 00JIaCTH YIPaBICHUS
JUYHBIMH W CEeMEHHBIMM  (UHAHCAMH);
COCTaBJISITh BBIpaKeHMUS, ypaBHEHUS,
HEpPaBeHCTBA M MX CHUCTEMBbI IO YCIIOBHUIO
3aJ1a4uM, UCCIIEJ0BaTh MOJyYEHHOE pELICHHE U
OLIEHHBAThH MPABAONOI00HOCTH PE3YJIbTATOB;

7)  omepupoBaTb  HOHATHAMH:  CpeaHee
apudMeTHYeCcKoe, MeIuaHa, HauOoJbIIee U
HAaWMEHbILIEEe 3HAUEHHUsS, pa3Max, JIUCIEpPCHs,
CTaHJIaPTHOE OTKJIOHEHHUE YHUCIOBOTO Habopa;
yMEHUue U3BJICKATb, HWHTEPIPETUPOBATH
nH(popMaIroo, MPeICTaBICHHYI0 B Ta0nHIax,
HAa JMarpaMmax, rpadukax, OTPAKAOIIYIO
CBOWCTBA pEaJbHbIX MPOLIECCOB U SIBICHUM;
MOPEICTaBIATh WH(MOPMALUIO C  [OMOIIBIO
TabnuI u Jarpamm; HCCJIEIOBATh
CTaTUCTUYECKHE JaHHble, B TOM YHCIE C
MpUMEHEHUEM  TpapUYeCKUX  METOJIOB U
AJIEKTPOHHBIX CPEACTB;

8) omepupoBaTh MOHIATHUSIMU: CIyYaWHBIN OIBIT
U ciydailHoe  coOsbITue, BEPOATHOCTb
CIIy4ailHOTO COOBITHSI; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TpapUUeCcKuX
METO/IOB; MPUMEHATH (HOPMYJIBI CIOXKEHUS U
YMHOXKEHUSI BEPOSITHOCTEH, KOMOWHATOpHBIC
¢bakTel ¥ GopMyNbl TpU pEHIeHWH 3ajad;
OLICHHWBATh BEPOSITHOCTH PEATbHBIX COOBITHUI;
3HaKOMCTBO CO CJIy4yailHBIMH BeJIMYHUHAMU;
YMEHUE MPUBOAUTH TMPUMEPHI MPOSBICHUSA
3aKOHa OOJBIIMX YHCET B MPUPOAHBIX U
OOIIIECTBCHHBIX SIBIICHUSX;

9) omepupoBaTh MOHATHUSMH: TOUYKA, MpsMas,
IJIOCKOCTh, MPOCTPAHCTBO, ABYTPaHHBIN Yroul,
CKpEILMBAOIIKECS TPSAMbIE, apalIeIbHOCTh U
NEePHIEHAUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH,
YTOJl MEXYy MPSAMBIMU, YTOJI MEXIY MPSIMOM U
IUIOCKOCTBIO, YIOoJl MEXIy IUIOCKOCTSAMH,
paccTosiHue OT TOYKM JO0  IUIOCKOCTH,
paccTostHuE MEXIAy NpPSIMbIMH, PaCCTOSHUE
MEXJ1y IUIOCKOCTSIMH; YMEHHE HCII0JIb30BATh
OpU pPELICHUH 3a]a4 U3y4YeHHble (aKThl U
TEOpEMbl TUIAHUMETPUU; YMEHHUE OLIEHHUBAThH
pa3mepbl 00BEKTOB OKPY’KAIOLIET0 MUPA;

10) onmepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK,
CEUCHHUE MHOTOIPaHHHKA, KyO,
napajuiefienunes, npusma, nupamuaa, Gurypa
U TIOBEPXHOCTh BpAILEHHUS, LWIMHAP, KOHYC,
map, cdepa, cedeHUs (QUIypbl BpalleHHUs,
TUIOCKOCTh, Kacaromasicss cdepbl, HUIHHIPA,
KOHYyCa, IUIOIIAAb TOBEPXHOCTH MHUPAMHUJBL,
MPU3MBI, KOHYCa, UIUHAPA, TUIOMaas chepsl,
00BeM KyOa, PSIMOYTOJIBHOTO




napajulejienunena,  NUpaMUAbl,  IPU3MBL,
HWIMH]Ipa, KOHyca, 11apa; yMeHne n300paxarthb
MHOTOTPaHHUKHU U TIOBEPXHOCTH BpAIEHUS, UX
CEUEHHUS OT PYKH, C MOMOIIBI0 UYEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX  CPEJICTB;
yMEHHE  pacmo3HaBaThb  CHMMETPUIO B
IIPOCTPAHCTBE; yMEHHE pacrno3HaBaTh
MIpaBWJIbHbIE MHOTOIPaHHUKH;

11) omepupoBaTh NOHATHAMM: JIBUKECHHE B
MIPOCTPAHCTBE, oA00HbIE buryper B
IIPOCTPAHCTBE;  HCIOJb30BaTh  OTHOIIEHUE
IIomaneun MMOBEPXHOCTEN u 00BEMOB
NoJO0HBIX (DUTYD MIPU PELICHUH 33/1a4;

12) BBIYUCIATH TEOMETPUUYECKHUE BEITMYMHBI
(mHa, yroij, miIowW@ab, 00BEM, IJIOLIA]lb
MOBEPXHOCTH), UCIIOJIB3YS M3Yy4YECHHbIE
(bOpMyIIbI B METOIBI;

13) omepupoBaTh MOHATHUSAMH: MPSIMOYTOIbHAS
CUCTEMa KOOPJAMHAT, KOOpPAMHATHI TOYKH,
BEKTOp, KOOpPAMHATHI BEKTOpa, CKaJsipHOE
IIPOU3BENIEHUE, YTOJ MEX]ly BEKTOPAaMH, CyMMa
BEKTOPOB, IMPOU3BEICHHE BEKTOpa Ha YHUCIO;
HaXOJUTh C TIOMOIIBIO M3YYEHHBIX (OpPMYI
KOOpJIMHATBl CEpPEAMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMs TOUKAMH;

14) BbIOMpATh NOAXOASIINN U3yUYEHHBIH METO]
JUIsl  pelleHHs  3aj1ayd, pacrno3HaBaTh
MaTemMaTHueckue (akThl M MaTeMaTHueCKHe
MOJICIM B MPUPOJHBIX U  OOIIECTBEHHBIX
SBJICHUSX, B MCKYCCTBE; YMEHHE NPUBOAUTH
IIPUMEpBI MaTEMaTHYECKUX OTKPBITUI
POCCUICKOM ¥ MHUPOBOM MaTeMaTHYECKOU
HayKH.




3. CTPYKTYPA U COJAEPKAHUE YUYEBHOMU JUCHUITINHBI
3.1. Temaruueckuii mnan yueonou nucuurminael OJ1.04. «MatemaTukay

Konst HaumenoBanwue pa3aenos, TeM Bcero OO0beM BpeMeHH, OTBEICHHBII Ha OCBOCHHE YUeOHOU AUCIIUILITUHBI
KOMIIETEHIINH 4acoB OO0s3aTenbHas ayIUTOpHas ydeOHast CamocTosTenbHas padoTa
Harpy3ka o0y4aromuxcs o0y4aromuxcs
Bcero, B T.4. B T.4. Bcero, B T.4.
4acoB mabopaTopHbIS KypcoBasi 4acoB KypcoBast
paboThl U pabota pabota
MIPaKTUYECKHE (npoexr), (poeKT),
3aHATHUSA, 4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8
Pasnea 1. IloBTopenne kypca 12 12 - - -
MATeMATHKU OCHOBHOM IIKOJIbI
OK 01-OK 07 | Tema 1.1. Llens 1 3agaum MaTeMaTUKH 2 2 - - -
IIPU OCBOCHHUHU CIIEIIUATBHOCTH.
MHosxecTBa U JIOTUKa
OK 01-OK 07 | Tema 1.2. Uncna 1 BeIYUCIICHUS 2 2 - - -
OK 01-OK 07 | Tema 1.3. ToxxmecTBa U TOXKIECTBEHHBIE | 2 2 - - -
npeoOpa3oBaHus. Y paBHCHUS U
HEPaBCHCTBA.
OK 01-OK 07 | Tema 1.4. [IpomieHTHBIC BEIYHCICHUS B 2 2 - - -
npo¢eCCHOHANBHBIX 3a1a4ax
OK 01-OK 07 | Tema 1.5. [TocinemoBaTeIbHOCTHA U 2 2 - - -
MIPOTPECCHUH.
OK 01-OK 07 | Tema 1.6. @yHkuuu u rpaduky. 2 2 - - -
Pa3nen 2. Crenenu u KOpHU. 20 20 -- - -
CreneHHasi, moka3aTejJbHas "
Jorapupmuyeckasi QyHKIUN
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OK 01-OK 07 | Tema 2.1 ApudmMerndeckuii KOpeHb 2 2
N—OW CTEIEHHU.

OK 01-OK 07 | Tema 2.2. Crenienu. CtanaaptHas ¢popma | 2 2
3aIUCH JEHCTBUTEILHOTO YHCTA

OK 01-OK 07 | Tema 2.3 Creniernast pyHKIUS 2 2

OK 01-OK 07 | Tema 2.4. UppanuoHanbHble ypaBHEHUS | 2 2
U HEepaBEHCTBA

OK 01-OK 07 | Tema 2.5. [TokazarenbHble ypaBHEHUA U | 2 2
HEPABEHCTBA

OK 01-OK 07 | Tema 2.6. Jlorapudm yucna. CoiicTBa 2 2
Jorapu(MoB

OK 0I-OK 07 | Tema 2.7. IlokazarenbHas u 4 4
aorapudmuyeckas pyHKIUH,
ypaBHEHUs, HEPAaBEHCTBA

OK 01-OK 07 | Tema 2.8. Jlorapudmsl B IpHPOJIE U 2 2
TEXHHUKE

OK 01-OK 07 | Tema 2.9. [IpumeHeHre ypaBHEHHUH, 2 2
CHCTEM M HEPAaBEHCTB K PEIIECHUIO 3a/1a4
Paszgea 3 IlpsimMble U JIOCKOCTH B 20 20
npocrpancree. Koopamuarel n
BEKTOPHI B NPOCTPAHCTBE

OK 01-OK 07 | Tema 3.1. [ToBTOpeHue MIaHUMETPHUH. 2 2
OCHOBHBIE TIOHSITHSI CTEPEOMETPHHU

OK 01-OK 07 | Tema 3.2. [IpsimMble U TJIOCKOCTH B 4 4
npoctpanctse. [lapamnensHocTh
MPSIMBIX, MPSIMOM U MJIOCKOCTH,
IIJIOCKOCTEN

OK 01-OK 07 | Tema 3.3. [lepneHIUKYISIPHOCTD 4 4
MPSIMBIX U INIOCKOCTEH

OK 01-OK 07 | Tema 3.4. Y6l MeXIY NPSIMBIMU U 2 2
IJIOCKOCTSIMU

OK 01-OK 07 | Tema 3.5. KoopauHaTBl U BEKTOPHI B 4 4
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MIPOCTPAHCTBE

OK 01-OK 07 | Tema 3.6. [IpsiMble U TIIOCKOCTH B 2 2
MPAKTUYCCKUX 3aa4dax

OK 01-OK 07 | Tema 3.7. Pemenue 3anau. [Ipsmeie u 2 2
IJIOCKOCTH, KOOPJIMHATHI M BEKTOP
Pa3nes 4. OcHOBBI TPDUTOHOMETPHH. 20 20
Tpuronomerpuiyeckne GQyHKIUN

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

OK 01-OK 07 | Tema 4.2. OcHOBHBIC 4 4
TPUTOHOMETPHUUCCKHE TOXK/ISCTBA

OK 01-OK 07 | Tema 4.3. TpuroHoMeTpuueckue 2 2
(DYHKIIMM, KX CBOMCTBA U rpadUKH

OK 01-OK 07 | Tema 4.4. TpuroHoMeTpu4eCcKHe 4 4
ypaBHEHUS U HEPABEHCTBA

OK 01-OK 07 | Tema 4.5.Mcnonb3oBanue 2 2
TPUTOHOMETPUHU B MpOeccroHalIbHOM
chepe

OK 01-OK 07 | Tema 4.6. Perienue 3amau 4 4
TPUTOHOMETPHHI
Pazgen S. MHOrorpaHHMKM M TeJjia 24 24
BpallleHUsA

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

OK 01-OK 07 | Tema 5.2. [IpaBusibHBIC MHOTOTPAaHHUKH. | 4 4
[Inomane moBepxHOCTH
MHOTOI'PAaHHUKOB

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

OK 01-OK 07 | Tema 5.4. O0BbeMBI U TLIOIIAAN 4 4
MOBEPXHOCTEH Tl

OK 0I-OK 07 | Tema 5.5. JIBi>keHHE B IPOCTPAHCTRBE. 4 4
CeueHust 1 KOMOMHALIUA
MPOCTPAHCTBEHHBIX (DUTYDP B
npoheCcCHOHAIBHBIX 3aa4ax

OK 01-OK 07 | Tema 5.6. Pemenne 3amay. 4 4
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MHOFOFpaHHI/IKI/I H TCJIa BpalllCHUA

Pa3nea 6. IlponsBoanas n 30 30
neppoodpazHas GyHKIMHU

OK 01-OK 07 | Tema 6.1. MOHOTOHHOCTb ¥ SKCTPEMYMEI | 4 4
¢yskuuu. Touku sKCTpeMyMa

OK 01-OK 07 | Tema 6.2. [TonaTHe HEMTPEPHIBHOCTH 4 4
¢byHKIMU. MeToJ1 MIHTEpBAaJIOB

OK 01-OK 07 | Tema 6.3. [IpouzBoHasi. 2 2
I'eomerprueckuii 1 GpU3NIECKHUIA CMBICIT
MPOU3BOHOMN

OK 01-OK 07 | Tema 6.4. MOHOTOHHOCTb (DyHKITHH. 4 4
Touku sKCTpeMyma

OK 01-OK 07 | Tema 6.5. HaubomnbIliee 1 HauMeHblIIee 2 2
3HAYCHUS QYHKITUU

OK 01-OK 07 | Tema 6.6. Haxoxaenue orTuMaibHOTO 2 2
pe3yJbTaTa ¢ IOMOIIbIO TPOU3BOAHOM

OK 01-OK 07 | Tema 6.7. [lepBooOpa3nas ¢pyHKIMA 4 4

OK 01-OK 07 | Tema 6.8. [Tnomaas KpUBOITHHEHHOM 4 4
tpanenuu. opmyia Herorona —
JletiounIta

OK 01-OK 07 | Tema 6.9. [IpumeHenue npou3BogHOU U | 4 4
IepBOOOpa3HON (QYHKITUU
Paspnen 7. Teopusi BeposiTHOCTEH H 16 16
CTATHCTHKA

OK 01-OK 07 | Tema 7.1. IIpeacraBneHue 1aHHBIX U 2 2
olnucaTeabHasl CTAaTUCTHKA

OK 01-OK 07 | Tema 7.2. Ciny4aifHble COOBITHSI. 2 2
Omnepanyu Hajl COOBITUSIMU

OK 01-OK 07 | Tema 7.3. BeposiTHOCTB B 2 2
poeCCUOHANIBHBIX 3a/1auax

OK 01-OK 07 | Tema 7.4. DieMeHTbI KOMOMHATOPHKHU 4 4

OK 01-OK 07 | Tema 7.5. Cepuu nocienoBaTeIbHbBIX 2 2

UCIILITAHUN
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OK 0I-OK 07 | Tema 7.6. CnyualiHble BETUYHHBI U 2 2
pacmpezaenenus. MareMaTuueckoe
0KUJaHUE CIYYaHHOW BEJIMUYHMHBI
OK 01-OK 07 | Tema 7.7. 3akoH OOJIBITUX YHUCEIL. 2 2
HenpepbiBHbIE CiTy4aiiHbIe BETUYHMHBI
(pacnipenenenusi) HopmansHoe
pacnpeeneHue
[IpoMexxkyTouHas arrecTanus: 3a4eT ¢ OLUEHKOMN 2 2
Bcero vacos 144 144
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3.2. Conep:kanue o0yueHus mo yyeoOHoii qucuumiande O/1.04. «MaremaTuka»

HaumenoBanue pa3jiesos,
TeM y4eOHOH THCHMILINHBI

Coaepxanue yueOHOro MaTepuasa, JjadoparopHblie padoThl M NPAKTHYCCKHE 3AHATHSA,
CaMoOCTOsITeIbHAs padoTa 00y4aroImuxcs

O0BbeM yacoB

YpaBHEHHUs U HEPABEHCTBA.

HepaBeHCTB. [IpyMeHeHre ypaBHEHNN U HEPAaBEHCTB K PELICHUI0 MATEMAaTUYECKUX 3aa4 U 3a1a4 U3
pa3NUYHBIX 001acTe HAYKH U peanbHOM KU3HU. CUCTEMBI M COBOKYITHOCTH PAllMOHATIBHBIX YPaBHECHUN
1 HepaBeHCTB. CrcTeMbl TMHEMHBIX YpaBHEHUN. Perienre npuKkiIagHpIX 3a7a4 ¢ IOMOIIBIO CUCTEMBI

1 2 3
Pa3znea 1. IloBTopenue 12
Kypca MaTeMAaTHKH
OCHOBHOM HIKOJIBI
Tema 1.1. Llens n 3anaun  [CoxmeprkaHue yueOHOTo MaTepuana
MaTEMATHKU IIpU 0CBOEHUH |[{enp 1 3a1aun MaTEMAaTHKU [P OCBOEHUM CIIeMalbHOCTU. ba3oBble 3HaHUS U YMEHHUS 110 MATEMAaTUKE 2
CIELHaNbHOCTH. MHOXECTBAB IPOPeCCHOHATHHON U B IOBCEIHEBHOM IesTETLHOCTH. MHOXECTBO, OTIepalliy HaJl MHOKECTBAMH.
1 JIOTUKA Jluarpammel Diinepa—BenHa. VMcnonbs3oBaHne TEOPETUKO-MHOKECTBEHHOTO amnapara JJis OUCaHus
[pEaJIbHBIX MTPOLIECCOB U SBJIEHUN B MPOPECCHOHATBHON AESITEIbHOCTH, IPU PEIIEHUH 33/1a4 U3 APYTUX
mucturuivi. Onpesenenue, TeopeMa, CIeICTBUE, TI0Ka3aTeIbCTBO
KoMOnHIpOBaHHOE 3aHATHE
Tema 1.2. Yucna n Coneprxanue yueOHOTo MaTepuana
BBIUHCIICHUS Hatypanbuble u nensle uyucna. IlpusHakum JenuMocTd Lenblx 4Yucen. PannoHanbHble 4Mcha. 2
OOBIKHOBEHHBIE U  JIECATUYHBIE JpOOHM, TPOLEHTHI, OECKOHEYHbIE MEePUOJUYECKHE JIPOOH.
Apudmerndeckre omneparyu C paluOHAIBHBIMH YHCIAMH, MPEOOpPa30BAHUS UYUCIIOBBIX BBIPAKEHUI.
[leiicTBuTenbHble uKcna. PanmoHanbHble W HUppalMOHANbHBIE YHCTa. ApU(PMETHUECKHE OIepalyu c
EeNCTBUTENBbHBIMY yKciaaMu. [IpuOamkEHHbIE BEIUNCIEHUS], TIPaBUIa OKPYIJIEHHUS, IPUKUKA U OLICHKA)
[pe3ysibTaTa BRIYUCICHUN
KoMOnHMpOBaHHOE 3aHATHE
Tema 1.3. ToxxnecTBa u Coneprkanue yueOHOro MaTepuaa
TOXKACCTBCHHBIC ToskecTBa M TOXKJAECTBEHHBIC MPeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEeHUs. HepaBeHCTRBO, 2
NpeobpasoBanys. pelieHre HepaBeHcTBa. MeTo ] uHTepBaioB. Perienne nenbix u ApoOHO-palliOHANBHBIX YPaBHEHUN U

NIMHEHNHBIX YPaBHEHUN
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KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 1.4. IIponieHTHBIE

CopepxaHue yueOHOTO MaTepHrala

BBITHCICHHA B [TpumeHeHne ApoOeil U MPOLEHTOB VIS PELICHUs IPUKIIAIHBIX 3a/1a4 U3 Pa3JInYHbIX OTpaciel 3HaHUH 1 2
NpO(eccHOHaIbHbIX peanbHOH ku3HU. [IpruOImKEHHBIC BRIYUCIICHNUS, IPaBIIIa OKPYTJICHUS, TPUKH/IKA M OIICHKA pe3yJsIbTara
Janatax BbIuKcIeHUH. Pa3Hble criocoObl BRIYMCIIEHUS TPOLEHTOB. [IpolieHTHBIE BEIUNCIEHMS B
npodeccnoHanbHbIX 3aa4ax. [[pumeHeHe ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKUX
3a/la4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKu U peanbHON )KU3HU
KoMOnHMpOBaHHOE 3aHATHE
Tema 1.5. Coneprkanue yueOHOT0O MaTepuana
[TocnenoBareabHOCTH U [TocnenoBaTeabHOCTH, CIIOCOOBI 33JaHUS TIOCIIE0BATEIbHOCTEH. MOHOTOHHBIE MTOCIIEA0BATEILHOCTH. 2
[IPOrPECCUU. Apudmerndeckas ¥ reoMeTpuieckas nporpeccuu. beckoHeuHo yObIBaroIas reoMeTpudeckast
nporpeccusi. Cymma 0eCKOHEUHO yObIBaroIel reoMeTpuyeckoil mporpeccun. @opmyiia CI0KHbBIX
rpoueHToB. Vcronb30Banne Nporpeccuu sl peuieH s pealbHbIX 3a/1a4 MPUKIIAJHOIO Xapakrepa
KoMOnHMpOBaHHOE 3aHATHE
Tema 1.6. @yHKuMH 1 Coneprxkanue yueOHOTro MaTepuana
rpaduku. Oyukius, cnocoOsl 3ananus ¢yHkuuu. ['padux ¢ysxmum. B3ammuao oOpatnbie (yHKimu. OOmacTh 2
onpeseNieHUs] U MHOXecTBO 3HaueHud (ynkuuu. Hymu ¢yskiuu. IIpomexxyTkn 3HaAKOMOCTOSIHCTBA.
UéTHble M HEUETHBIC (PYHKITUU
KoMOnHMpOBaHHOE 3aHATHE
Pasznea 2. Ctenenn n 20
kopHu. CTenenHas,
NoKa3aTeJibHasi U
JorapupmMuyeckas
byHkuun
Tema 2.1 Apudmernueckuii (ComeprkaHue yaeOHOro MaTepuasa
KOpPEHb N—OM CTEICHM. ApubdMeTHUeCcKHil KOpeHb HaTypadbHOU cTeneHu. JleiicTBus ¢ apupMEeTHUECKUMU KOPHIMH N—Oi 2
CTETICHHU.
KoMOnHIpOBaHHOE 3aHATHE
Tema 2.2. Crenenu. Copneprxkanue yueOHOro MaTepuana
CrannaprHas popma Crernenb ¢ 1esbIM nokasaresieM. CtanmapTHas (opma 3arucu JeHCTBUTENbHOTO Yucia. Mcmoap3oBanne 2
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3aIucu I[GﬁCTBPITCJ'IBHOFO
qucia

HO,I[XOI[SIH_Ieﬁ (bOpMLI 3almncu ,Z[CﬁCTBHTCJ'ILHHX YUCCII OJId PCIICHUS ITPAKTUYCCKUX 3a1a4 U
MMpCACTaBJICHUA JaHHbIX. CreneHs ¢ pallrOHAJIbHBIM IIOKA3aTCJICM. CBoiicTBa CTENCHM.
Hpeo6pa30BaHI/Ie BLIpa)KeHHfI, COACPpIKAIIUX CTCIICHU C pAllMOHAJIBbHBIM ITOKA3aTCIICM

KoMOnHIpOBaHHOE 3aHATHE

Tema 2.3 Crenennas
byHKIHS

Copneprkanue yueOHOro MaTepuana

CrenenHas GyHKIUS ¢ HAaTypaJIbHBIM U 1IeJIbIM MOKa3aTeneMm. E€ cBolicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHS N-OW CTEIICHU

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.4. UppanuoHanbHble
YpaBHEHHUS U HEPABEHCTBA

CopepxaHue yaeOHOT0O MaTepuala

PemeHne nppalMOHANIBHBIX YPaBHEHUN U HEPABEHCTB

KoMmOnHUpOBaHHOE 3aHATHE

Tema 2.5. Iloka3aTeabHbIE
YpaBHEHHUS U HEPABEHCTBA

CopepxaHue yueOHOro Marepualia

IloxazaTenbHbIE YpaBHCHUA U HEPABCHCTBA

KoMOnHIpOBaHHOE 3aHATHE

Tewma 2.6. Jlorapudm uncna.
CaolicTBa orapupMoB

Conepkanue yueOHOro MaTepuana

Jlorapudm yucna. Jlecarnynsie U HaTypajibHble Jorapudmel. [IpeoOpa3zoBanue BoIpakeHUH,
coJiepKaIIux jJorapupmMbl

KOM6I/IHI/Ip0BaHHOG 3aHATUC

Tema 2.7. Iloka3zaTrenbHast u
nmorapugmuyeckas QyHKIUH,
YpaBHEHHUS, HEPABCHCTBA

CopepxaHue yueOHOTO MaTepHrala

[Toka3zarenbHas u orapudmMudeckas GyHKIIMH, HX CBOHCTBA U Tpaduku. Jlorapupmuyeckie ypaBHEHHS
1 HEPaBEHCTBA

KoMmOuHMpOBaHHOE 3aHATHE

Tema 2.8. Jlorapudgmsl B
MPUPOJIC U TEXHUKE

CopepxaHue yueOHOTro MaTepuala

[Ipumenenue norapudma. Mcropus pazsutus marematuku. Jlorapudmudeckas cnupans B npupoze. Ee
MaTeMaTH4ecKue cBoicTBa. Mcrnonb3oBanue rpadukoB GyHKUIUH IS KCCIIE0OBAHUS MIPOLIECCOB U
3aBHCHUMOCTEM, KOTOpbIE BOSHUKAIOT IPU PELIEHUH 33/1a4 U3 PA3IMYHBIX 00J1acTel HAYKHU U PEaIbHOM
PKU3HU

KoMmOnHUpOBaHHOE 3aHATHE

Tema 2.9. [Ipumenenue

CopepxaHue yueOHOro Matepuaa
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YpaBHEHUM, CUCTEM U M cronbs3oBanue rpadukoB PYHKIIUHN U1 pEIICHUST ypaBHEHUH U JIMHEHHBIX cUcTeM. [IpumMeHeHune 2
HEPaBEHCTB K PEILICHHIO YpaBHEHHI, CUCTEM M HEPABEHCTB K PEIIEHUIO MaTeMaTUYEeCKHX 3a/1a4 U 3ajlay U3 pa3InyHbIX obiaacTei
3azay HAyK{ U peaJIbHOM JKU3HU
KoMOnHIpOBaHHOE 3aHATHE
Paznen 3 IIlpsambie u 20
IJIOCKOCTH B
MPOCTPAHCTBeE.
Koopaunatbl 1 BeKTOpHI B
NPOCTPAHCTBeE
Tewma 3.1. [ToBTOpeHue Coneprxanue yueOHOTo MaTepuana
naHnMeTpu. OCHOBHBIC  (OcHOBHEIE (HTYpBI, (QAKTHI M TEOPEMBI ITaHUMETpHH. OCHOBHBIC TIOHATHS CTepeoMeTpui. Touka, 2
TIOHATHS CTCpCOMCTPHH MpsiMasi, INIOCKOCTbh, POCTPaHCTBO. [ToHATHE 00 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX
KoMOuHMpOBaHHOE 3aHATHE
Tewma 3.2. IIpsimble u Coneprxanue yueOHOTro MaTepuana
IJIOCKOCTH B IIPOCTPAHCTBE. B3apMHOE pacIo0KEHUE MPSMBIX B IPOCTPAHCTBE: NIEpECEKAIOIIMECs, TapajIebHbIE U 4
HapamfeHLHOCTB HPAMBIX,  |cxpemuBaromuecs npambie. [lapannensHOCTh MPAMBIX U IIIOCKOCTeH B MPOCTPAHCTBE: MapasliebHbIe
MPSIMOM U TJIOCKOCTH, " .
loCKOCTe [psIMbIE B IPOCTPAHCTBE, MapaIEIbHOCTh TPEX MPSAMBIX, HapaIeIbHOCTh IPSIMOM U IJIOCKOCTU. Y TJIbl
C COHAIPaBJIEHHBIMU CTOPOHAMM, YTOJI MEX/1y NPSAMbIMH B pocTpaHcTBe. [lapannenbHoCTh
[JIOCKOCTEH: TapajuiesibHbIe TIIOCKOCTH, CBOMCTBA MapajulesbHbIX MIIOCKOoCcTel. [IpocTeiimue
[IPOCTPAHCTBEHHBIE (PUTYpBI HA MJIOCKOCTU: TETPa’Ip, KyO, mapajuienenumes, HoCTpPOeHUE CeUeHHH
KomOnHupoBaHHOE 3aHATHE
Tema 3.3. Coneprxanue yueOHOT0 MaTepuana
HGPHCHHHK}’H’IPHOCTE [lepnieHUKyIPHOCTD NPSIMOM U IUIOCKOCTH: IIEPIIEHUKYJIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE, IIPSMBIE 4
TIPAMBIX H ILIOCKOCTCN MapajuleNbHbIE U NEPIIEHIUKYJIIPHBIE K JIOCKOCTH, IPU3HAK MEPIEHANKYISIPHOCTH MPSAMON 1
IJIOCKOCTH, TEOpEMa O MPSAMOM NEPIEHIUKYIIIPHON TNIOCKOCTH
KomOnHupoBaHHOE 3aHATHE
Tema 3.4. VYrael wmexayCoaep:kanue yueOHOro Marepuasia
HPAMBIMA U TUIOCKOCTAMH Vbl B IPOCTPAHCTBE: YTOJI MEXY MPSAMOI U MIIOCKOCTBIO, ABYTPAHHBIN Yo, TMHEUHBIN Yros 2

nByrpaHHoro yria. [lepneHankymsp 1 HaKJIOHHBIE: pACCTOSHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSHUE OT
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MPsIMOM 70 TUIOCKOCTH, MPOEKIHsI PUTyphI HA TIOCKOCTh. [lepneHaAnKyISpHOCTh MIOCKOCTEH: MPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX IUIOCKOCTeH. Teopema o Tpéx meprneHAnKyspax

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tewma 3.5. KoopauHatsl u

Conepxanue yueOHOTO MaTepuaia

BEKTOPLI B IIPOCTPAHCTBE | BekTOp Ha IJIOCKOCTU U B pocTpaHCcTBE. ClI0KEHHE U BBIUNTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA Ha 4
urcio. Pasnoxxenue BekTopa 1o TpéM HeKOMILIaHApHBIM BekTopaM. [IpaBuiio napanenenumnesa.
Penienue 3aia4, CBA3aHHBIX C IPUMEHEHUEM MIPABWII IEUCTBUM ¢ BeKTOopamHu. [IpsiMoyronbHas cucrema
KoopauHaT B rpoctpancTse. KoopauHate! BekTopa. [IpocTeiime 3aaun B KoopAuHATaX. YTOI MEXITY
BekTOpamu. CKaJIsIpHOE IPOU3BEACHNUE BEKTOPOB. BhuncieHue yrioB Mexx1y NPsIMbIMU U
M10CcKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO IPU PELIEHUN T€OMETPUUECKUX 3aa4
KoMOnHMpOBaHHOE 3aHATHE

Tema 3.6. [Ipsimbie u Copneprkanue yueOHOro MaTepuaa

[IJIOCKOCTH B IIPAKTUICCKUX  PacrionoKeHHe MPSMBIX U ITIOCKOCTEH B OKpYIKaroIieM Mupe (IPUpoe, HCKYCCTBE, apXUTEKTYPE, 3

safadax TexHHKe). PemeHne npakTHKO-OpUeHTUPOBAHHBIX 3a/1a4
KomOnHupoBaHHOE 3aHATHE

Tema 3.7. Pemienue 3anau.  (Copeprkanue yueOHOro Marepuasia

[IpsiMbIe H ITTOCKOCTH, Pemienue 3a1a4 Ha HAXOXKJICHHE T€OMETPUYECKUX BEJIMYHMH C UCITOJIb30BAaHUEM anmnapaTa BEKTOPHOMI 3

KOOpPAMHATHI U BEKTOP AreGpEI
KoMOnHMpoBaHHOE 3aHATHE

Pa3nen 4. OcHOBBI 20
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
byHkuun

Tema 4.1. OcHOBBI Coneprxanue yueOHOTro MaTepuana

TPUTOHOMETPHUH CrHyC, KOCHHYC U TAaHT€HC YHCIIOBOI'O apryMeHTa. APKCUHYC, apKKOCHHYC, ApKTaHI'€HC YUCIOBOTO 4
aprymenTa. TpuroHomeTprueckasi OKpy>KHOCTb, OTIPE/ICTICHNE TPUTOHOMETPUIECKUX (DYyHKITHIA
YKCIIOBOTO apryMeHTa
KoMmOnHMpOBaHHOE 3aHATHE

Tema 4.2. OcHOBHBIE CopepxaHue yueOHOro MaTepuala

TPUTOHOMETPUUECKUE [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHUl. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJIbI 4
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TOXJIECTBA KoMOuHMpOBaHHOE 3aHATHE
Tema 4.3. Coneprxanue yueOHOTo MaTepuana
Tpuronomerpudeckue Oyukius. [lepuonndeckue pynkuuu. Tpuronomerpuueckue pyHKIUHN, UX CBOMCTBA U rpaduKu 2
(byHKIUMK, MX CBOHCTBA U KomOnHupOBaHHOE 3aHATHE
rpaduku
Tema 4.4. Coneprxanue yueOHOTo MaTepuana
TpuroHoMeTpudecKue PerieHre TpUroHOMETPUYECKUX YpaBHEHUN. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 4
YPABHCHITA M HOPABCHCTBA 0y \iGunnpoBanHOe 3aHATHE
Tema 4.5.Vcnionp3oBanue  |ComeprkaHue yueOHOro MaTepuasa
TPUTOHOMETPUH B [IpoBeneHue MpakTUYECKUX pacueToB Mo ¢popMysaM Tpuronomerpuu. McnonpzoBanue rpadukoB 2
npodeccuonanbHol chepe (yHKUIMI 17151 MCCIIeIOBAHUS MPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIe BO3HUKAIOT ITPH PELLICHUHU 3ajiay U3
NPYTUX Y4EOHBIX AUCHUIUIMH U PeabHOM KU3HU
KoMOnHMpOBaHHOE 3aHATHE
Tema 4.6. Pemenue 3amau  |ComeprkaHue yueOHOTo MaTepuasa
TPUTOHOMETPUH Tpuronomerpuueckue GyHKIIUH, TOXKISCTBA U YPaBHEHUS 4
KoMOnHIpOBaHHOE 3aHATHE
Pazgen S. MHOrorpaHHMKHU 24
U TeJla BpallleHus
Tema 5.1. Muororpannuku |Coaep)kaHue yueOHOro MaTepuasa
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOT'PaHHUKA, BBIITYKJIbIE U HEBBITYKJIbIC 4
MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas nmpusma; rpaHd U OCHOBaHUS
[IPU3MBL; IIPsIMasi U HAKJIIOHHAs MPU3MbI; OOKOBas U MOJIHAs MOBEPXHOCTH npu3Mel. [lapannenenumnes,
[IPSIMOYTOJIBHBIN MapajuIeeNuIe] U ero ceoicTBa. [Iupamuaa: n-yroiapHas nupaMuja, rpaHu U
OCHOBaHHUE MUPaMU/Ibl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMHU/IBL; TPABUIIbHAS U yCEUEHHAS
nupamMuia. JJIEeMEHTHI IPU3MBbI U MUPaMUIbl. Berarcienne 31eMeHTOB MHOTOTPaHHUKOB: pEodpa,
TUaroHaJu, yIJibl
KoMmOnHUpOBaHHOE 3aHATHE
Tema 5.2. IIpaBuiibHBIE ConeprkaHue yueOHOro MaTepuasa
MHOTOTrpaHHMKH. 1110ank  [IpapunbHbIe MHOTOTPAHHUKH: OHSTHE TIPABHIEHOTO MHOTOTPAHHHKA; NPABUIbHAS IPU3MA I 4

MOBEPXHOCTHU
MHOTOIPAaHHUKOB

IpaBUJIbHAaA NHUpaMua, MpaBUJIbHAA TPCYTOJIbHAA ITUpaMUJia 1 HpaBI/IHLHHﬁ TCTpAd P, KY6
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[IpencraBiaeHue 0 NPaBUIbHBIX MHOIOIPAHHUKAX: OKTAdP, JOAEKAdAP U ukocadap u ap. CedyeHus
npu3Mbl U upamubl. [nomans 60KOBOM MOBEPXHOCTH U MOJHONW OBEPXHOCTH NMPSMON IPU3MBI,
[U1011ab OCHOBAHMI, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM npu3Mbl. [1nomans 60koBoi
MOBEPXHOCTHU M MMOBEPXHOCTU MPABUIBHOM MUPaMUIbI, TEOPEMa O IO OOKOBOM MOBEPXHOCTH
YCEUEHHOM MUpaMuU/Ibl

KoMOMHMpOBAaHHOE 3aHATHE

Tema 5.3. Tena BpanieHus

ConeprkaHue yueOHOTO MaTepuraa

[ [minHAprYecKas HOBEPXHOCTh, 00pa3yole HMIHHAPUIECKO TOBEPXHOCTH, OCh IIMIMHIPUYECKON
noBepxHocTU. L{uanHap: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 00pa3yrolas U 0Ch, IUIOIIAAb OOKOBOH 1
MOJTHOM MOBepxXHOCTH. KoHMUYecKas MoBEpXHOCTh, 00pa3yIolire KOHMYECKOW OBEPXHOCTH, OCh U
BEpIIMHA KOHMUECKOM moBepXHocTU. KoHyc: OcCHOBaHME U BepIIrHa, 00pa3yomas U 0chb, IIIOMAb
OOKOBOH ¥ MMOJTHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIole U BBICOTa, OCHOBAHUS M OOKOBas
noBepxHocTh. Cdepa u map: HeHTp, paguyc, AUaMeTp, IIOMIAb MOBEPXHOCTH chepsl. Bzanmuoe
pacrosoxkeHue ceprl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cepe, mnomanb ceprl. 3o0paxeHue
TeJI BpallleHHs Ha IJIOCKOCTH. Pa3BépTka HuIMHApa U KOHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.4. O0beMsbI 1
[JTOIIAN TTOBEPXHOCTEMN TN

CopepxaHue yueOHOTo MaTepHralia

[Tonstue 06 00BEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00bEMOB Teil. Teopema 06 00bEMe
MPSIMOYTOJIBHOTO MapajuIeyIeUIe/Ia U CISICTBHUS U3 He€. 00beM nMupaMubl U mpu3Mbl. O0bEM
nuIuHApa, KoHyca. O0béM mapa u mwiomanb cdepsl. [lonooHbIe Tena B mpocTpancTBe. COOTHOIICHUS
MEXTy TUIOIIAIsIMHA TOBEPXHOCTEH, 00bEMaMu TOJO00HBIX Tesl. CedeHus NUIHHpa (TTapauIeIbHO ’
MEPIICHINKYJISIPHO OCH), CEUYEHUS KOHYca (TMapauieIbHOe OCHOBAHUIO M MTPOXO/SIIEE Yepe3 BEPIIUHY),
ceueHwUs mapa. MHOTOIpaHHUK, OMIMCAHHBIN OKOJIO cepbl; cepa, BIMCaHHAS B MHOTOIPAaHHHK WJIH B
TEJIO BpAIEHUS

KoMOnHIpOBaHHOE 3aHATHE

Tema 5.5. JIBmkeHue B
rmpoctpancTBe. CeUCHHS U
KOMOMHAITHH
MPOCTPAHCTBEHHBIX (DUTYP B
Mpo(hecCHOHABHBIX 3a7a9ax

Copaeprkanue yueOHOro MaTepuana

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEILHO TOUKH, MIPSIMOMN, TUIOCKOCTH. DJIEMEHTbI
CUMMETpUH B IUpaMuaX, napajuieenueiaX, paBmIbHbIX MHOTOrpaHHUKaX. CUMMETpHs B PUPOJIE,
ApXUTEKTYype, TEXHUKE, B ObITY, B podeccun. Vcnonp30Banre ABMKEHUN B TPOCTPAHCTBE MPH

[PCLICHUHU 3a/1a4. HOCTpOCHI/Ie CeYeHUH MHOT'OT'PpaHHUKOB U TCJI BpallICHUS. Merton cienoB. KOMGI/IHaHI/IH
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TCJI BpalllCHUA 1 MHOI'OI'PAaHHUKOB. Hcnons3oBanne KOM6I/IHaHI/If/'I MHOI'OI'PpaHHUKOB U TCJI BpAllICHUA B
IMPAKTUKO-OPHUCHTUPOBAHHLIX 3aa4ax

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.6. Perrenne 3agau.

Conepxanue yueOHOTO MaTepuaia

byHKITUT

MIPOW3BOHOM JIJIST HAXOXKACHUS HAMTYUIIIETO PEIICHHs] B TIPUKIIAIHBIX 3a7a9ax, I ONpeaeeHus

MHOrorpaHHIKH U Tela Boruncnenue BeIMYuH (JUIMHA, YToJl, 00beM, IUIOIIA (b TOBEPXHOCTH) T€OMETPUUECKUX (Uryp, 4
BPALLICHIT ICTIONB3Ys M3yUeHHbIE (POPMYIIBI M METO/IBI. Il0CTpoeHNe ceueHnii MHOrOrpaHHHKOB METOJIOM CIIENIOB,
BBITTOJIHCHHE (BBIHOCHBIX ) TUTOCKUX YEPTEKEH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYP: BUJ CBEPXY,
cOOKy, CHU3Y
KomOuHupoBaHHOE 3aHATHE
Pa3nea 6. I[lpousBognas n 30
nepsoo0pa3Hasi pyHKuMu
Tema 6.1. MoroTtonHOCTh M |CoZIep)KaHNe Yy4eOHOTO MaTepuasa
DKCTPEMYMBI (DYHKIIHIL. [IpoMe)XyTKHM MOHOTOHHOCTH (PYHKITMH. MakCUMyMbl 1 MUHUMYMBI GyHKIIMKA. Hanbosnbiee n 4
Touku sKCTpeMyMa HauMeEHbIlIee 3HaYeHNEe PYHKIIMHU HA TIPOMEXKYTKE
KoMOnHHpOBaHHOE 3aHATHE
Tema 6.2. [Tonsitue CopepxaHue yaeOHOTO MaTepralia
HETPEPBIBHOCTA ()YHKIIHH. HenpepriBHble QyHKIIMU. MeTo1 HHTEPBAJIOB /7Sl pELICHHS] HEPAaBEHCTB
Merox nHTepBaios KoMmOuHMpOBaHHOE 3aHATHE 4
Tema 6.3. IIpousBogHas. ConeprxaHue yueOHOTro MaTepuana
FeOMeTPquCKHﬁ H [TpousBonnas Gpynkuuu. ['eomerpuueckuii u pu3nUeckuil CMbICI Ipou3BOIHOU. [Ipon3BoaHbIe 2
q)H:*quCKHHUCMHCH piIeMEHTapHBIX (QyHKIMNA. DOpMyITbl HAXO0XKICHHUS TPOU3BOIHONW CYMMBI, IPOU3BEICHUS U YACTHOTO
[IPOU3BOHON Dy
KoMmOnHMpOBaHHOE 3aHATHE
Tema 6.4. MonotoHHOCTh  |ConepikaHue y4eOHOT0 MaTepuaia
bynkun. Touku [TpruMeHeHne TPOU3BOIHON K MCCIeI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTb M 3KCTPEMYMBbI 4
PKCTpEMyMa KomOnHupoBaHHOE 3aHATHE
Tema 6.5. Hanbonpmee 1 |Comepikanue yueOHOTO MaTepuasia
HAUMCHBIIICC SHAUCHHA Haxoxaenne HauboIbIIero 1 HauMeHbIIero 3HaueHust yHKIMK Ha oTpe3ke. [Ipumenenue 2
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CKOpPOCTH Tpoliecca, 3aJaHHOro (GopMyIIoi 1in rpadukomM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.6. Haxoxaenue

Conepxanue yueOHOTO MaTepuaia

COOBITUSIMU

BeposTHOCTB ciiydaliHOTO COOBITHSI. BIU30CTh 4acTOTHI 1 BEPOSITHOCTU COOBITHI. CydaliHbIE OTIBITHI C
[PAaBHOBO3MO’KHBIMU OJICMCHTApPHBIMU CO6BITI/I$IMI/I. BepOHTHOCTI/I CO6BITPII>1 B OIIbITax C

[PABHOBO3MOXXHBIMH 3JICMCHTAPHBIMHU COOBITHSMH.

ONTUMAJILHOTO pe3ynbrara ¢ [[IpukinaaHeie 3a7a9u, B TOM YHCIIE CONMATBHO-YKOHOMUYECKOTO U (PU3NIECKOTO XapaKTepa, uX 2
MOMOIIbIO IPOU3BOIHOMN pellIeHre CpeICTBAMU MaTEMaTUYECKOTO aHaIn3a
KoMmOuHUpOBaHHOE 3aHATHE
Tema 6.7. IlepBooGpa3znas  (CoaeprkaHue yueOHOro Marepuasia
(byHKIMK [TepBooOpasnas. Tabnuma nepBooOpa3HbIX 4
KoMOnHMpOBaHHOE 3aHATHE
Tema 6.8. [Tnomans Coneprkanue yueOHOro MaTepuaa
KPUBOJIIMHEHHOM TPANCLUH. [[HTerpai, ero reoMeTpHYeCKHil 1 QU3MUecKHil cMbICH. BeruncieHne HHTerpana 1o hopmyie 4
Dopmyrna HeroTona — Herorona-Jlelioauia
JleiiOHMIIA
KomOnHupoBaHHOE 3aHATHE
Tema 6.9. [Ipumenenue CopepxaHue yaeOHOTO MaTepualia
IPOM3BOHON U Pemenue 3a1ay Ha MPUMEHEHHE NTPOU3BOIHON M MHTErpana Jyuisl BBIYMCIECHUS (U3NUYECKUX BEJIUYUH U 4
11epBO0OpasHON QYHKIMK  |nnomaneit
KoMmOnHUpOBaHHOE 3aHATHE
Paznen 7. Teopusi 16
BEPOSAATHOCTEN U
CTATHCTHKA
Tema 7.1. IIpencraBnenne  (Copeprkanue yueOHOro Matepuasia
JaHHBIX 1 OIIMCaTC/IbHAA [IpencraBieHue JaHHBIX C OMOIIBIO TAOIUI U quarpamMm. CpenHee apudmerndeckoe, Mearana, 2
CTATHCTHKA HauOOJIbIIIee M HAMMEHBIIEE 3HAYEHNS, PAa3Max, IUCIEPCHUS, CTAHJIAPTHOE OTKJIOHEHHE YMCIOBBIX
Ha0OpOB
KomOnHupoBaHHOE 3aHATHE
Tema 7.2. CnyuaiiHble Coneprxanue yueOHOTro MaTepuana
coObrTist. Oneparun Hajl CrydvaiiHple SKCIIEPHUMEHTHI (OMBITHI) U CIy4YailHbIe COOBITHS. OJIEeMEHTAapHBIE COOBITHS (HMCXOJBI). 2
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Onepanuu Haja COOBITHSIMU: TepeceueHre, 00beIMHEHUE, MPOTUBOIOIOKHbBIE COOBITUS. J{narpaMMel
Diinepa. opmyna cloKeHUs: BEPOATHOCTEH. Y CIIOBHAS BEPOSTHOCTh. Y MHOXKEHHE BEPOSTHOCTEH.
JlepeBo ciydaitHoro sxcnepuMenta. @opmyia moyHoi BeposTHOCTH. HezaBucumbie cOOBITHS

KoMOnHIpOBaHHOE 3aHATHE

Tema 7.3. BeposiTHOCTB B
npodeccHoHaNbHBIX 3aa4ax

Copneprkanue yueOHOro MaTepuana

[lepBuunas oO6paboTka cTaTUcTUYECKUX JaHHBIX. ['paduueckoe ux npeacrasienue. Haxoxnenue
CpPEeIHUX XapaKTePUCTHK, HAOII0AaeMbIX JaHHBIX. OLIeHKa BEPOSITHOCTH COOBITUS B PO ECCHOHATBHON
eI TENbHOCTH, pellieHne MpodeCcCHOHAIbHBIX 3a7a4 Ha BEPOSTHOCTh COOBITHS, TPUMEHEHUE
CTATUCTUYECKUX METOJIOB JJIsl pelIeHUS MPOPECCHOHATBHBIX 3a/1a4

KoMOnHIpOBaHHOE 3aHATHE

Tema 7.4. DneMeHTbI
KOMOWHATOPHKHU

Conepxkanue yueOHOro MaTepuana

Komb6unaropaoe npasuio ymHoxeHus. [lepectanoBku u pakropuan. Hucno coueranuid. TpeyronbHUK
[Tackamnss. ®opmyna 6mHOMa HproTOHA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.5. Cepun
IOCJIE0BATEIILHEBIX
MCIILITAHUN

CopepxaHue yueOHOTO MaTeprala

buHapHbIN ciydaiiHbIN ONBIT (MCHIBITAHUE), ycrieX U Heyaaua. HezaBucumele ucneitanus. Cepust
HEe3aBHCHUMBIX UCIIBITAHUHN 10 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHym

KoMmOuHMpOBaHHOE 3aHATHE

Tema 7.6. Ciyuaiinble
BEJIMYMHBI U paclpeiesICHusl.
MaremaTHueCcKoe OKUIaHue
CITy4ailHON BEJIMYMHbI

CopepxaHue yueOHOTro MaTepuaa

CnydaiiHass BenuuuHa. Pacnpenenenue BepodtrHocTed. J[luarpamma pacnpeaenenus. [Ipumepsl
pacrpeieNieHnid, B TOM YHCIIe, TEOMETPUIECKOE U OMHOMHAIIBHOE.
UuciioBble XapaKTEPUCTUKU CIIyYalHbIX BEJIMYMH: MATEMAaTUYECKOE 0KUIaHUE, TUCTIEPCHUS U

CTaHJApTHOE OTKJIOHEHHE. [IpuMepsl IpUMEHEHHs] MATEMAaTUYECKOTO OKHU/IaHUs, B TOM YHCIIE B
3ajjauax U3 MOBCEIHEBHOM KU3HU. MaTeMaTHueCKoe OKuAaHne OMHAPHON CITy4aifHON BETMYHHBI.
MareMaTHuecKoe 0KMIaHNE CYMMBI CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCKOe OKUIaHUE U TUCTIEPCHS
reoMETPHUUECKOro 1 OMHOMHUAIBHOTO paclpeieleHui

KoMmOnHMpOBaHHOE 3aHATHE

Tema 7.7. 3aK0H OOJIBIINX
uuces. HenpepsiBHbIE
CITy4aliHbI€ BEJIUYHHBI

CopepxaHue yueOHOT0o MaTepuala

3aKoH OOJIBIIMX YUCEI U €r0 PoJib B HAYKe, IPUpoJie U olriecTBe. BEIOOPOUHBIH METOA UCCIIEOBAHUA.

[ IprMepbl HENIPEPBIBHBIX ClIydallHbIX BelaUuuH. [IoHATHE O IIIOTHOCTH pacnpeaeneHus. 3aaauu,
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(pacmpeneneHus) MPUBOIAIINE K HOPMaJIbHOMY pactnpeaeneHuto. [lonsartue o HopMaabHOM pacnpeaeieHuu

HopmanbHOE pacnpeneeHIe K oMGUHIPOBAHHOE 3aHATHE

I[Ipome:xxyTouHasi arTecTanus (3a4eT ¢ OLEHKOI)

Bcero: |

144

25



4. YCJIOBUSA PEAJIN3AIIUU ITIPOT'PAMMBI YUYEBHOM JUCIHUIIJIAHBI

4.1. TpeGoBaHuA K MaTepHAJIbHO-TEXHHYECKOMY 00ecneyeHUI0
Peanuzauus nporpaMMbl yueOHOM TUCUUIUIMHBI TpeOyeT Haluyus  y4eOHOro
KJIacCa MaT€MaTHUKH.

[loaroToBka BHEAyAUTOPHOW pabOTHl JIOJDKHA OOECNeYMBATHCA JIOCTYIIOM
KaXI0ro oOydaromierocss kK 0a3am JaHHBIX M OubnmoreunbiM ¢doHaam. Bo Bpems
CaMOCTOATENIbHOM MOATOTOBKH, OOYYArOIINECS TOJKHBI ObITh 00€CIIEUEHbI JOCTYIIOM K
cetu MHTepHeT.

OobOopynoBanne y4eOHOro KaduHeTa U padoYuxX MeCT KaOMHeTA: MOCaJOUYHbIC

MCCTa IJIA o6yqa}01111/1xc;1, pa6oqee MCCTO IIpCrIoaaBaTcisd, J0CKaA, y‘{€6HI/IKI/I.

TexHuveckue cpeacTBa 00ydeHusi: HOyTOYK, IIPOCKTOP, SKPaH.

4.2 O0mme TpeOOBaHMS K OPraHU3aNNM 00Pa30BaTEIbHOH 1eATeJIbHOCTH

OcBoeHne 00y4aromUMUCs yaeOHONU JUCIUILTUHBI MOXKET MTPOXOIUTH B YCIOBHIX
CO3JaHHOM 00pa3oBaTENbHOW cpeAbl Kak B  00pa3oBaTENbHOW  OpraHu3aluu
(yupexneHuu), Tak M B OpPraHU3alUsX COOTBETCTBYIOIIMX MNPOPMI0 ydyeOHOU
JUCLUIUIVHBI.

[IpenonaBanue ydeOHOM AMCHMIUIMHBI JOJDKHO HOCHTh TEOPETUYECKYIO H
IPAKTUYECKYIO0 HANpPaBIEHHOCTh. B mpolecce mpakTUYECKUX 3aHATHI OOydaromiuecs
3aKPEIUISIIOT M YIIYOJISIOT TEOPETUYECKHE 3HaHUsA, HPUOOpETaroT HeoOXOAHMbIe
npodeccruoHanbHbIE YMEHHS U HABBIKU.

N3yuenne gucuumuimHbl  «Martematvkay IO CIEHUAIbHOCTH  JTOJKHO
IPEIIECTBOBATh OCBOEHUIO MPO(HECCHOHATIBHBIX MOTyJIEH.

Teoperuyeckne 3aHATHA JIOJDKHBl IPOBOAUTHCS B Y4eOHOM KaOHHETe
MaTEMaTUKH.

Texymuii 1 TPOMEKYyTOUHBIN KOHTPOJIb 00YUYEHUS CKIIAbIBAETCS U3 CIIECTYIOLIUX
KOMITOHEHTOB:

TeKyIIMi KOHTPOJb: ONPOC OOYyYalolMXCS Ha 3aHATUAX, [POBEACHHE
TECTUPOBAHUS, PEIlICHUE MPUKIAAHBIX 3a/1a4 00y4aroIIMMUCS B MPOIIECCe MPOBEACHUS
TEOPETUYECKUX 3AHATUHN U T.1.;

NMPOMEKYTOYHBIN KOHTPOJIb: 3a4€T C OLICHKO.

4.3. KagpoBoe obecrieuenne 00pa3zoBaTeibLHOM 1€ATEIbHOCTH

TpeboBanuss K KBaIM(pUKAIMK TE€IarOTMUYECKUX KaJIpOB, OCYIIECTBIISIOMINX
peanuzaiuio  OIIOIT CIIO-IITICC3 no chnenuanbHOCTH JAOMKHA 00eCTIeUrBaThCs
NeJarortdecKuMu KajJpaMy, HWMEIOIIMMH BbICIIee OOpa3oBaHHUE, COOTBETCTBYIOLIEE
npodmiro  mpemogaBaeMoil  yuyeOHOW — AUCHUIUIMHBL.  OMNBIT  NEATETHHOCTH B
OpraHu3alMsIX COOTBETCTBYIOIICH 00pa3oBaTeNbHON ChEphl SBISETCS 005S3aTeIbHBIM
TUTSt npernojiaBaresne, OTBEYAIOIINX 3a OCBOCHHE 00y4JarommmMcst
o01reo0pa3zoBarenbHOro yuebHoro mukia. [IpenonaBareny moiayyarT AOMOJIHUTEIEHOE
npodeccuoHalibHOEe 00pa3oBaHUE MO MPOrpaMMaM MOBBIMICHUS KBaTU(PUKAIMKU, B TOM
yycie B (pOpMe CTRXKUPOBKH B MPOPUIBHBIX OpraHU3AlMSIX HE peke OAHOro pas3a B 3
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roja.
4.4 UndopmaunonHoe odecnevyenue o0y4denusi. IlepedeHb pexomeHayeMbIX

y4eOHbIX u3aaHuil, UHTepHeT-pecypcoB, JONMOJIHUTEIbHOM JTUTEPATYPbI

OCHOBHBIC HCTOYHUKH:

1. Anumos III.A., Konsrun FO.M., TkaueBa M.B. u npyrue. Marematuka: anreopa
U HayvaJla MaTEeMaTHUYE€CKOIo aHaau3a, TeoMeTpusi. AJredpa U Havyalla MaTEeMAaTHYECKOIO
ananu3a 10-11 knacc AxkuunonepHoe o6miectBo «M3narensctBo «IIpocBemeHuey.

2. Aranacsiz JI.C., byty3oB B.®., Kagomues C.b. u npyrue Maremaruka: airedpa u
Hayajla MaTEMaTHUYECKOro aHanusa, reomerpus. ['eomerpus 10-11 knmacc AxkumonepHoe
obmectBo «M3aarenbcTBo «lIpocBeienue.

3. M.U. bammakoB MaremaTtuka: yuel. [ CTYJEHTOB YUPEKISHUM cpes. mpod.
o0pa3oBaHUs.
4. OO0111eCTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO «O0Opa3oBaTeNbHO-N3ATENbCKUN

LHEHTP «AKaJIeMUs».

I[OHOJIHI/ITEJII)HI)IC HCTOYHUKH

1. Anrebpa u Hayana mareMaTudeckoro ananm3a. 10-11 knaccel. ba3oBblif

ypoBeHb : yueoHuk / III. A. Anumos, 0. M. Koasarun, M. B. Tkauépa u np.
— 18-e u3n. — M. : IIpocBemenune, 2012. — 464 c.

2. Konmoropos A. H. Anre6pa u Hayajia MaTeMaTUYECKOr0 aHaJIM3a : yueh. Js
10-11 xn. o6GureoOpazoBat. yupexkaenuit / A. H. Koamoropos, A. M.
AGpawmos, 1O. 1. Iynuuieid u ap. — 17-e uza. — M. : [Ipocsemenune, 2008.
— 384 c.

3. Horopeno A. B. I'eomerpus. 10-11 knaccel : yuyeO. ans o61ieobpa3oBar.

opranuzanuii : 6a30Bbl ¥ npodun. ypoHu / A. B. TloropenoB. — 13-e u3z.
— M. : IIpocsemenue, 2014. — 255 c.

4. I'eomerpus. 10-11 knaccel : yueOnuk / JI. C. Atanacsan,B. @. byty3os, C. b.
KanomueB u np. — 22-e uza. — M. : I[IpocBemenune, 2013. — 255 c.

5. Aranacsan JI. C. T'eomerpusa. 10-11 kmaccel : y4e6. s oOmieoOpa3oBar.

yUpexaeHu : 6a30Bblid U npodun. yposuu / JI. C. Atanacsan,B. ®@. byty30B,
C. b. Kagomues u ap. — 22-¢ uza. — M. : [Ipoceemenne, 2013. — 255 c.

6. boromonoB, H. B Marematuka : yuyeOHUK jus OakanaBpoB / H. B.

boromounog, I1. Y. Camoitnenko. — 7-¢ u3n., crepeotun. — M. : JIpoda,
2010. — 396 c.

7. Kynneimera E. C. Maremartuka : y4eOHUK. — 4-¢ u3n. — M. : JlamkoB u K,
2015. — 564 c.
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http://library.lgaki.info:404/2020/%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0%2010-11_%d0%90%d0%bb%d0%b8%d0%bc%d0%be%d0%b2.pdf
http://library.lgaki.info:404/2020/%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0%2010-11_%d0%90%d0%bb%d0%b8%d0%bc%d0%be%d0%b2.pdf
http://library.lgaki.info:404/2020/%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0%2010-11_%d0%90%d0%bb%d0%b8%d0%bc%d0%be%d0%b2.pdf
http://library.lgaki.info:404/2020/%d0%9a%d0%be%d0%bb%d0%bc%d0%be%d0%b3%d0%be%d1%80%d0%be%d0%b2_%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%9a%d0%be%d0%bb%d0%bc%d0%be%d0%b3%d0%be%d1%80%d0%be%d0%b2_%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%9a%d0%be%d0%bb%d0%bc%d0%be%d0%b3%d0%be%d1%80%d0%be%d0%b2_%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%9a%d0%be%d0%bb%d0%bc%d0%be%d0%b3%d0%be%d1%80%d0%be%d0%b2_%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f_10-11_%d0%ba%d0%bb%20.pdf
http://library.lgaki.info:404/2020/%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f_10-11_%d0%ba%d0%bb%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2017/%d0%9a%d1%83%d0%bd%d0%b4%d1%8b%d1%88%d0%b5%d0%b2%d0%b0%20%d0%95.%20%d0%a1_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2017/%d0%9a%d1%83%d0%bd%d0%b4%d1%8b%d1%88%d0%b5%d0%b2%d0%b0%20%d0%95.%20%d0%a1_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf

8. Marematuka: aireOpa ¥ HayaJla MaTeMaTUYECKOT0 aHalln3a, reoMeTpus. Anredpa
M Hadajga Matemathmdeckoro aHanami3a. 11 kmacc. Huxonsckmit C.M., IloTamos
M.K., PemietnukoB H.H. u apyrue. - M: [Ipocsenienune, 2021.

9. Maremaruka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHajiu3a, T'eOMETPHS.
I'eomerpus. 10 knacc. AnekcanapoB A.Jl., Bepuep A.JL., Peokuxk B.U. - M:
IIpoceenienue, 2021.

10.Maremaruka: anreOpa W Hayaja MaTeMaTHUYECKOrO0 aHAM3a, TIE€OMETPHS.
I'eomerpus. 11 knacc. AnekcanapoB A.Jl., Bepuep A.JL., Peokuxk B.M. - M:
IIpoceemnienue, 2021.

l1.Maremaruka: anreOpa ¥ Hayajla MaTE€MaTUYECKOro aHanuza, reomerpus. 10
kiacc. Bepuep A.JL., Kapn A.I1. MU3narensctBo "[IpocBemenue".

12.Maremaruka: anrebpa M Havalla MaTeMaTHYEeCKOro aHanuza, reomerpus 11
kiacc. Bepaep A.JL., Kapn A.I1. U3narensctBo "[IpocBemienue".

13.MaTeMaruka: anreOpa ¥ Hadajla MaTeMaTHYECKOr0 aHaju3a, reoMeTpus. Anreopa
U Hayaja MaTeMaTH4yecKoro aHanusa (B 2 yactsax) (B 2 wactax). 10-11 kmacc.
Yacte 1: Mopakosuu A.T'., Cemenos I1.B.; Uacts 2: Mopakosuu A.I'. u apyrue;
nox peaakiuen Mopakosuua Al'. "MOLl MHEMO3NHA".

DJIeKTPOHHbIE U3IaAHUS

1. Bcepoccuiickue mntepHeT-omummnuanasl. - URL: https://online-olympiad.ru / -
TeKCT: 3IEKTPOHHBIN.

2. Ennnas xomnexumst tmdpoBbix oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru - TeKCT: 37I€KTPOHHBI.

3. Nudopmarnmonnas cucrema «EquHoe okHO goctyna K 00pa3oBaTelbHBIM
pecypcam». - URL: http://window.edu.ru/ - TeKCT: 3J1€KTPOHHBII.

4. Hayunas snektponnas 6uoimoreka (HOb). - URL: http://www.elibrary.ru -
TeKCT: 3IEKTPOHHBIN.

5. OtkpoiThiit  kOJTeMXK. Marematuka. - URL: https://mathematics.ru / -
TeKCT: PJIEKTPOHHBIMN.

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

7. CopaBoyHMK 1O  MareMaTuke g [KoabHUKOB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / - TekcT: 37€KTPOHHBIN.

8. Cpennsis MareMaTh4ecKas VHTEPHET 1IKOJIA. - URL:

http://www.bymath.net/ - TekcT: 3MeKTpOHHBIA.
9.®enepanbubiii nopran «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru/
- TekcT: anEeKTpOHHBIM.
10.®enepanbublii LeHTp MH(GOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL:
http://fcior.edu.ru / - TekcT: 37€KTPOHHBIN
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5. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

KoHTposlb ¥ oOlleHKa pe3yJbTaTOB  OCBOEHUS

JUCIUIIVIMHbI

y4eOHOM  JTUCUUILIIUHBI
OCYIIECTBIISIETCS TIPETIOIaBaTeieM Py IPOBEICHUH 3aHATHI, TECTUPOBAHUS, a TAKKE
BBINOJIHEHHSI 00YyYaIOUIMMHUCS WHAWBUIYAIbHBIX 33JaHUMN, IPOEKTOB, UCCIIEIOBAHUM.

PesyabTaThl 00yyeHus

OcHOBHBIE TOKA3aTeJIH OLEHKH
pe3yabTaToB

DopMBbI U METOBI
KOHTPOJIsI M OlIeHKH

3HATh:

1) o Maremarwke Kak 4YacTu
MHpPOBOM KYJBTYpPBl U O MECTE
MAaTEMAaTUKK B COBPEMEHHOM
LNUBIWIM3AIMA, O  CHoco0ax
OMMCaHUs HAa MaTeMaTHUYECKOM
SI3BIKE  SIBJIGHHM  pEaJIbHOTO
MHDpa;

2) 0 MaTeMaTUYECKHUX
MOHATHSIX KaK O BaKHEHIINX
MaTeMaTHYeCKUX MOJIEJSIX,
MO3BOJISIIOIIMX ~ OMMCHIBATH U
M3yyaThb pa3Hble IMPOLIECCHl U
SIBJICHUS; MMOHUMaHHe
BO3MOXXHOCTH
AKCHOMAaTHYECKOTO IOCTPOCHUS
MaTeMaTUYECKUX TEOPUL;

3) Meroabl [10Ka3aTelbCTB U
AITOPUTMOB PELICHUS;

4)  craHmapTHBIE  MPUEMBI
peuieHusT  palMOHAIBHBIX U

UppalMOHATIbHBIX,
MOKAa3aTeIbHBIX,  CTEMEHHBIX,
TPUTOHOMETPUUYECKUX

ypaBHEHUH W HEPABEHCTB, HX
CHUCTEM; B TOM 4YHCJIC JUISA
MOWCKAa TIyTH peHIeHHS U
WIJLTIOCTPAIIH pelIeHus
ypaBHEHU U HEPABEHCTB;

5) 00 OCHOBHBIX TOHSATHUSX,

HaesIX u METO/1aX
MaTeMaTHYEeCKOI0 aHaJIH3a;

6) 0 IJIOCKUX u
MIPOCTPAHCTBEHHBIX

reOMEeTpUUecKuX (Qurypax, ux
OCHOBHBIX CBOMCTBaxX; (hOPMYJIbI
JUIL PELIEHUs] TeOMETPUYECKHUX
3a/1a4 U 33/1a4 C MPaKTUYECKUM

CoJIep:KaHUEeM;
7) o mporeccax W SBJICHUSX,
MMEIOIINX BEPOATHOCTHBIN

XapakTep, O CTATUCTHYCCKUX
3aKOHOMEPHOCTSIX B peajbHOM
MHpe, 00 OCHOBHBIX TOHSTHUSIX

- OCHOBHBIC TTOHSATHS U METOJBI,
HCIIONTh3yEMBIC TS
peoOpa3oBaHull M BBIYUCICHUN
Pa3IUYHBIX anreOpanvaecKux
BBIPaKCHU;

- onpeaeneHue YHCIIOBOU
(GyHKIUU, CIOCOOBI 3alaHusi |
OCHOBHBIC CBOWCTBA (PYHKITHH;

- OCHOBHBIE CHOCOOBI U METOJBI

peteHusI paIroOHATBHBIX,
IIOKa3aTCJIbHBIX,
JoTapu(PMHUIECKUX,

TPUTOHOMETPUUECKUX YpaBHEHUU
Y HEPaBEHCTB;

-ONpeAcIeHue NPOU3BOJHOU, €€
TCOMETPUUYECKUN W (HU3UIECKUIN
CMBICII,

- MpaBuiIa u hopMyIIBI
muddepeHpoBanus GyHKLINH;
-TIOHSITUE OIPEIETICHHOTO
WHTErpajia, ero reoMeTpU4ecKuit
CMBICII 1 CBOMCTBA;

- OCHOBHBIE TIOHSITHS
KOMOWHATOPUKH u TEOPHUH
BEPOSITHOCTEM;
- aKCHOMBI " TEOPEMBI
CTEPEOMETPUHN

- OmpelnesiecHWe W  CBOMCTBa
MIPOCTPAHCTBEHHBIX TEJ: MPU3MBI,
napajuiefienunena,  OUPaMUbl,
UUJIUHAPA, KOHYCA, 111apa;
-popMysBl Ui BBIYMCIICHUS
00BbEMOB u Tionaaen
MMOBEPXHOCTEH T'€OMETPUUYECKHUX
TeNl.

@DOpMBI KOHTPOJIA:
YcrHbIi onpoc;
[TuceMeHHsIM onpoc;
CamocrosiTenpHas paboTa;
[IpakTuyeckas padora;
TecToBbIE 3a1aHMS.
MeTo1bl KOHTPOJIS:
Tekymuii KOHTPOJIb:
@pOHTAIBHBIN OIIPOC;
NuauBuyansHbINA ONIPOC;

[IpoBepka caMOCTOATEIBHOMN

paboTHI;

KonrponsHas pabora;
[IpoBepka KOHCIIEKTOB;
[IpoBepka cooOIIeHuMI;

OHCHI/IBaHI/Ie BBITIOJTHEHU A

WHJIMBUYabHbIX 33JaHUI;
[TporpammMupoBaHHbBII
KOHTPOJIb.
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3JIEMEHTapHOU TEOpUHU

BEPOSITHOCTEH; YMEHUH
HaXOJIUTh u OLIEHUBATh
BEPOSITHOCTH HACTYTUICHUS
COOBITHIA B IIPOCTENIINX
NPAaKTHYECKUX CUTyallusiX H
OCHOBHbIE XapaKTePUCTUKH

CHy‘I&fIHBIX BCJIINYNMH.

YMeTb:

1) ¢dbopmynaHrpoBaTh
OINIpEIeTICHNsI, ~ aKCHOMBI U
TEOpEMbI,  NPUMEHSATh  UX,
MIPOBOANTH JIOKa3aTeIbHbIE

paccyXJIeHHs. B XOJie peIIeHUs
3ajay;

2) omnepupoBaTb MOHATUSAMU:
CTemeHb  4ucia, Jiorapudm
quciaa;, yYMEHHE  BBIOJHSTH
BBIUMCIICHUE  3HAYeHUH WU
npeoOpa3oBaHus BHIPAXKEHUH CO
CTENEHSAMH U Jorapupmamu,
npeoOpa3oBaHus IpoOHO-
palMOHAIBHBIX BBIPAXKEHUM;

3) omnepupoBaTh MOHATHAMMU:
palMoHaIbHbIE,
uppalroHalbHbIE,
MOKa3aTesbHbIE, CTENEHHBIE,
JorapupmMUIECcKue,
TPUTOHOMETPHUUYECKHE
YpaBHEHHS M HEpPaBEHCTBA, UX
CHCTEMBI;

4) onepupoBaTh MOHATUAMM:
GbyHKIHSA, HETpepbIBHAS
byHKIMA, IIPOU3BO/IHAS,
nepBooOpasHasi, ompeneIeHHbII
UHTETpaj; YMEHHE HaxXOIUTh
MPOU3BOJIHBIC  AJIIEMEHTAPHBIX

(byHKUIHUH, UCIIOJIB3YS
CIPaBOYHbIE MaTepuabl;
UCCIIEI0BaTh B NPOCTEHIINX
CiIy4asx byHKIUN Ha
MOHOTOHHOCTB, HaXOJUTh

HauOoJbIINE U HAUMEHbINE
3Ha4eHUs (PYHKLUUH; CTPOUTH

rpaduxu MHOT'OUYJIEHOB c
HCII0JIb30BAHUEM anmnapara
MaTeMaTH4eCKOIro aHaIu3a;

MIPUMEHSTh NPOU3BOAHYIO IIpU
pelleHnr 3ajad Ha JABM)KEHUE;
peaThb MIPAKTHUKO-
OpUEHTHPOBAaHHBIE 3aJaud Ha

- Beimonusts apudmeTnueckue
JEMCTBUS HAJl YUCTIaMH, COUeTast
YCTHBIE ¥ TUCbMEHHBIE IPUEMBIL;
- HaXOJIUTh 3HAYEHUsI KOPHS,
CTETeHH, Jiorapudma,
TPUTOHOMETPUUECKUX
BBIPQKEHUI HA OCHOBE
OIpeeIeHus], UCTIONb3Ysl IPU
HEOOXOIUMOCTHA
MHCTPYMEHTAJIbHBIE CPENICTBA;
T0JIb30BAThCS MPUOIMKEHHOMN
OLICHKOM IIPY IPAKTUYECKUX
pacuerax;

- BBITMIOJIHATH IPe00pa30BaHUs
BBIPAYKECHU, TPUMEHSIS
(bopMyJIBl, CBSI3aHHBIE CO
CBOMCTBaMH CTEIICHEH,
norapupmMoB,
TPUTOHOMETPUUECKUX (QYHKIUI;
- pemarh panvoHaJIbHBIE,
MOKa3aTeibHbIE,
norapupMHUECcKue,

TPUTOHOMETPUUECKHUE YPABHEHUS,

CBOJISIIMECS K TUHEHHBIM U
KBaJIpaTHBIM, a TaKXe
AQHAJIOTUYHbIE HEPABEHCTBA U
CUCTEMEI

- BBIYUCIIATh 3HAa4YeHUE (DYHKIUH
1o 3aJJaHHOMY 3HAYEHUIO
apryMeHTa  Tpud  Pa3IUYHbIX

croco0ax 3agaHust PyHKINU;

CTpOUTh TpapuKu HU3YyUYEHHBIX
GyHKIUH, WUIIOCTPUPOBATh 110
rpaduKy CBOICTBA 3JIEMEHTAPHBIX

yHKumit;
- OIIMChIBATH B3auUMHOC
PaCIIOIOKCHUEC MMPAMBIX

IUIOCKOCTEH B MMPOCTPAHCTBC,

- pemath IJIAHUMETPUYECKHUE U
IIPOCTEHNIINE CTEPEOMETPUUECKUE
3a/1a4u Ha HaxO0XXJICHHUE
TreOMETPUUYECKUX BEJIUYUH (IUIHH,

YTJIOB, TUIOMIAJICH, 00HEMOB);
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HauOoNbIINE W HAUMEHbIIHNE
3HaYeHUs, Ha  HAXOXJCHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

5) omnepupoBaThb MOHSATHIMHU:

panuoHagbHas byHKIHS,
MOKa3aTeNnbHast byHKIHA,
CTETIEHHAs byHKIHS,

norapupmuueckas  QyHKIus,
TPUTOHOMETpHUUYECKUE (PYHKIINU,
oOpaTHble (QYHKIHMH, YMCHHE
CTpOUTH TpadUKH H3YyUYEHHBIX
byHKIHH, WCITI0JIB30BATh
rpaduKu pu U3y4EHUH
MPOLECCOB W  3aBUCHUMOCTEM,
MIPU PEIIeHUU 3a/a4 U3 JPYTHX
y4eOHBIX MPEIMETOB U 3a7a4 U3
peasbHOM KU3HHU; BBIpAXaThb
dhopmynamu 3aBUCUMOCTH
MEX1y BEIMUYNHAMU;

6) pemaTrh TEKCTOBBIE 3a7adl
Pa3HBIX TUTOB (B TOM YHUCIJIE Ha
MPOIEHTHI, TOJIM W 4YacTd, Ha
JBIDKEHUE, paboTy, CTOMMOCTb
TOBApOB W  YCIyI, HaJOTH,
3aa4u 13 00JacTH yIpaBlIeHUS

JINYHBIMUA u CEMEUHBIMUA
¢uHaHCaMM); COCTaBJIATh
BBIpKEHUS, ypaBHEHUS,

HEpaBEHCTBA U UX CHCTEMBI IO
YCIIOBHIO 3aJaud, HCCIIEIOBATh
MOJTyYeHHOE peleHue u
OIICHUBATh MPABIONOJI00HOCTH
pe3yIbTaToB,;

7) omepupoBaTh TOHATHIMH:
cpenHee apu(pMeTHIECKOE,
MeJuaHa, HauOOoJIbIICE i
HauMEHbLIIee 3HAUCHUs, Pa3Max,
TCTIEPCHS, CTaHJIApTHOE
OTKJIOHEHHE YHMCIIOBOTO HAbOpa;
yMEHHE W3BIICKATh,
UHTEPIPETUPOBATH
uH(pOpMaLHIO,
MIPEJICTABICHHYI0 B TaOJIHIaX,
Ha JaMarpaMmax, rpadukax,

OTPaKAIOILYIO CBOICTBa
peasbHbIX IIPOLIECCOB u
SIBJICHUI; MIPEICTaBIATh
nH(pOpMaALIMI0O C  MOMOUIbIO
TabIHIL " JarpaMM;

HCCIEN0BaTh  CTATHCTHYECKHUE
JJAaHHbIE, B TOM YHCIE C
MIPUMEHEHUEM rpaduaeckux

BrimoaHaTe neMCTBUU HaJl
BEKTOpaMHU

- HaXOJUTh CKaJIsIpHOE
MPOU3BEJICHUE BEKTOPOB

- HaXOJIUTh KOOPJHMHATHI TOYEK B

NPAMOYTOJIbHOMN JIEKapTOBOM
CUCTEME KOOpJIMHAT

- HAXOJUTh MIPOU3BOHYIO
byHKIUN

- WccnenoBaTb  QYHKIUH |
CTPOUTH rpaduku
- HaxoIUTh  HEOIpE/eICHHbIC

HUHTCIpaJibl

- BBIYMCIATH  OIpPEJEIECHHBIE
HUHTCIpaJibl

- pelathb MPOCTEUIINE
KOM6I/IHaTOpHBIe 3aJadyu MECTOJO0M
nepedopa, a TaKxe C
UCTOJIb30BaHUEM U3BECTHBIX
(opmyu;

- BBIUUCIATH B  MPOCTEUIINX
CIy4yasix BEpPOSTHOCTH COOBITHI
Ha OCHOBE IIOACYETa YHucla
HCXOJIOB.
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METOZIOB M DJIEKTPOHHBIX
CPENCTB;

8) omepupoBaThb MOHATHIMMU:
CIIyYalHBIM ONBIT U CIIy4alHOE
coObITHE, BEPOSITHOCTD
CITly4aiflHOTO COOBITHS;, YMEHHE
BBIUUCIIATh  BEPOATHOCTH  C
UCTIOJIb30BAaHUEM TpapUUECKIX
METOIOB; MPUMEHATH (HOPMYIIBI
CIIOKEHHS W YMHOXCHHUS
BEPOSATHOCTEH, KOMOWHATOPHBIE
dbaktel wW  dopMydBl  TIpH
pelieHn  3a7ay;  OLICHUBATh

BEPOSITHOCTH peaTbHBIX
COOBITHIA; 3HAKOMCTBO co
CITy9aifHBIMHU BEJIMYMHAMU;

YMEHHE MPHUBOJIUTL TPUMEPHI
TIPOSIBIICHUSI 3aKOHA OOJIBIIIMX
ypcel B NPUPOJHBIX U
0OIIECTBEHHBIX ABJICHUSIX;

9) omnepupoBaTh MOHSATUAMM:
TOYKa, TpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, JBYTpaHHBIN
yrom, CKPEIIHUBAOIINCCS
mpsiMble, MApPaIENbHOCTh U
MIEPICHIUKYISIPHOCTh  ITPSMBIX
U TUIOCKOCTEH, YTOJd MEeXAy
MPSMBIMH, YTOJI MEXTy TPSIMOM
U TUIOCKOCTBIO, YTOJ MEXAY
IUIOCKOCTSIMH, PAcCTOSIHAE OT

TOYKHU 10 IIJIOCKOCTH,
paccTosiHue MEXIy MPSIMBIMH,
paccrosiHue MEXKIY
IIJIOCKOCTSIMU; yMeHue

UCIOJb30BaTh TPU  pEIICHUH
3aja4  U3y4yeHHble (aKThl U
TEOpEMbI IJITAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIOIIEero MUPa;

10) omepupoBaTh MOHATHUAMH:

MHOTOI'PaHHUK, ceueHue
MHOTOTpaHHHKa, Ky0,
napasuieNnenuner, npu3Mma,
ApaMu/a, ¢burypa u
MOBEPXHOCTh BpALLCHHUS,

UUJTUHIpP, KOHYyC, mmap, cdepa,
cedyeHus (UTYpbl BpallleHUs,

IIJIOCKOCTB, Kacaromiasacs
C(I)epLI, quiInHAapa, KOHYCa,
miomaab IMOBEPXHOCTHU

MUPaMUIbl, TPHU3MBI, KOHYCa,
IWIMHIPA, TUIomaab  chepsl,
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o0beM Ky0a, MPSMOYTOJIEHOTO
napajiesienunena, MUPaMUbI,
NpU3MBI, LWIMHApPA, KOHYCa,
mapa;, yMeHue u3o0paxkarh
MHOTOTPaHHHUKH U TOBEPXHOCTH
BpAILEHMs], UX CEYEHUS OT PYKH,
c IIOMOUIBIO YEePTEIKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX
CpE/CTB; YMEHHE DPACIIO3HABATH
CUMMETPHUIO B IPOCTPAHCTBE;
yMEHHE pacro3HaBaTh
IIPaBUJIbHBIE MHOTOTPAHHUKHY;

11) omnepupoBaThb NOHATUAMU:
JBI)KEHHE B  IPOCTPAHCTBE,

o100HbIE ¢burypsr B
MPOCTPAHCTBE;  HCMOJIb30BATh
OTHOILICHHUE niomaaei

MOBEPXHOCTEH ©W  00BEMOB
MoJIOOHBIX (PUTYp TPU pEIICHUH
3azay;

12) BBIYUCHATH TEOMETPUUECKHUE

BEITMUNHBI (nmuHa, yroJi,
wiomaab, o0beM, IUIOAab
MMOBEPXHOCTH), HCIIONB3YS
U3Yy4YECHHBIE bopmyIbI u
METO/IbI;

13) omnepupoBaTh NOHATUAMU:
MPSIMOYTOJIbHAs cuctema

KOOpJUHAT, KOOPAUHATHI TOYKH,
BEKTOp, KOOpPJIUHATHI BEKTOPA,
CKaJISIpHOE MPOU3BEACHUE, YTOJ
MEXIy  BEKTOpaMH, CyMMa
BEKTOPOB, MIPOU3BEICHNE
BEKTOpa Ha YHUCIIO; HAXOJHUTh C
MOMOIIBI0 M3YYEHHBIX (HOpMYI
KOOPIUHATHI CepeIHBI
OTpe3Ka, paCCTOSHUE MEXIY
JBYMSI TOYKAMU;

14) BbIOMpaTh MOAXOASIIUN
W3YYCHHBIH METOJT ISl PEIICHUS
3a7a4H, pacmno3HaBaTh
MaremMaTuueckue  (pakTel U
MaTeMaTUYeCKue MOACIH B
MPUPOJHBIX U  OOIIECTBEHHBIX
SIBIICHUSIX, B UICKYyCCTBE; YMCHHE

IIPUBOIUTH IIpUMEPHL
MaTeMaTHYECKUX OTKPBITHH
poccuicKkon " MHPOBOM

MaTeMaTHYEeCKOH HayKH.
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