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1 OBWIIASI XAPAKTEPUCTUKA PABOYEHl MPOIPAMMBI YYEBHOI1
JUCLUIINHDBI

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PaGouast mporpamma  y4eOHOW  AMCHMIUIMHBI — «MaTeMaTHKa»  SBISIETCS  YacThiO
obpazoBatenpHOU mporpammbl CITO — mporpamMmbl MOJATOTOBKH CIICIHATUCTOB CPEIHETO 3BEHA IO
CIEIUATIBHOCTH CPEAHEro MPo(hecCHOHATBHOT0 00pa30BaHus COIMATbHO-I9KOHOMUYECKOTO MPOQHIIS
npodeccnoHaIEHOTO oOpa3oBaHuUsl.

PaGouas nporpamma cocraBieHa Juist O4HON (GOPMbI 00yUESHHUS.

1.2 MecTo AUCHMIIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIELHAJINCTOB CPeHero
3BeHa

VYuebHas pucuumiauHa «MaremaTuka» OTHOCHTCA K  00IIeoOpa3oBaTeIbHOMY  IIHKILY
IIPOrpaMMbl MOJATOTOBKY CIELMAIUCTOB CPEIHETO 3B€HA M OTHOCUTCSA K NpeaMeTHOH obnactu @I'OC
cpeaHero obiero oopazoBanus «MaremaTuka U UHGOpMaTHKa.

YpoBeHb ocBOeHUs Yy4eOHOW mucuuiuiuHbl B cooTBeTcTBUM ¢ DPI'OC cpemnero oOuiero
oOpa3zoBaHus yriayOiaeHHbIN (TPOPUITBHBII).

Pabouas mporpamma y4eOHOH AMCHUIUIMHBI «MareMaThka» UMEeT MEXIPEAMETHYIO CBS3b C
001eo0pa3oBaTeIbHBIMU Y4eOHBIMU AUCHUIIUHAMU «Du3ukay, «MHpopmaTukay.

3HaHUS W yMEHHs, TOJTYYEHHBIE OOYYAIONIMMHKCS TpPH OCBOCHHU O00IIe00pa30oBaTeIbHON
y4yeOHOM aucuuIUIMHBl «MaremaTuka», YriIyONsIOTCS W pacIIUupsAlOTCs B Ipolecce HU3Y4YEeHUs
y4eOHBIX  JWCHUIUIMH  TNPOTPpaMMBbl  TOATOTOBKM  CIICIUAIMCTOB CpEIHEro  3BEHa
€CTECTBEHHOHAYYHOT'0 U 00IIenpo(heCCHOHATBHOTO IIUKIIOB.

1.3 [InanupyemMble pe3yJbTaTbl OCBOCHHUS IMCIHUIIIMHbI:

OcBoeHne coaepxaHusi y4yeOHOM IucHMIUIMHBI «MaTeMaTuka» o0ecrnednBaeT JOCTHKEHHE
00y4arolMMUCS CIEAYIONUUX Pe3yabTaTOB:

JIMYHOCTHBIE pPe3yabTaThl

c(OPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu 1 OOILIECTBEHHOM MPaKTUKH, OCHOBAaHHOTO Ha JIUAJIOTE KYJBTYp, a TAK)KE PA3INUHBIX
¢opM 00111eCTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CAMOOOPa30BaHMIO, Ha
JIP9 HPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIIEHNE K HEIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTIEHIHOM NMpo(hecCHOHaIbHOM U O0IIECTBEHHOM JesITeIbHOCTH;

OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccun 1 BO3MOKHOCTEN peain3aliii COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIIIEHUE K TPO(EeCCHOHATLHOM NESTEIbHOCTH KaK BO3MOKHOCTH
y4acTus B peLICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATIbHBIX
npobiewm;

JIP13

MeTanpe/MeTHbIE Pe3yJIbTAThI

Hesnel W peanu3aluy IJIaHOB JeSTeIbHOCTH; BBIOMPATh YCIIEUIHbIE CTPATETUU B PA3IUYHBIX
CUTyalUsX;

YMEHHME CaMOCTOATEIbHO ONPENENATh LEIM JEATEIBHOCTH M COCTaBJIATh  IUIAHBI
NESATENIbHOCTH; CaMOCTOSITEJIBHO ~OCYILIECTBIISITh, KOHTPOJIMPOBATb U  KOPPEKTHPOBATh
MP1 | nesaTeNbHOCTD; MCIONb30BaTh BCE BO3MOJKHBIE PECYPCHI JUISl JTOCTHIKEHHUS IOCTABIIEHHBIX

ACATCIIbHOCTH, HAaBBIKAMH  Ppa3pCHICHUSA HpOGHCM; CIIOCOOHOCTh M T'OTOBHOCTH

BIIaJICHUE HABBIKAMHM  II03HABATEIbHOM, Y4EOHO-MCCIEAOBATEILCKOM H  MPOEKTHON

MP3
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHs] TMPAKTHYECKUX 3a7ad, MPUMEHEHHUIO
pa3IMYHBIX METO/IOB MMO3HAHMS;

Mpa | TOTOBHOCTE M CIIOCOOHOCTP K CaMOCTOSITENIbHOM  MH(OPMAIIMOHHO-TIO3HABATEIbHOM

JESITEIIbHOCTH, BJIAJICHHE HAaBBIKAMU IOJYYCHHUS HEOOXOAMMON WHGOpMAIMU U3 CIoBapei




pasHbBIX THIIOB, yMEHHE OpHEHTUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HWH(POpPMALUH,
KPUTHYECKH OIIEHUBATh M WHTEPIPETHPOBATH MH(OpPMAILNIO, TOTYyYaEMYI0 U3 Pa3IUYHBIX
VCTOYHUKOB;

YMCHHUC HUCIIOJIB30BaTh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOT Uit
(z[anee - I/IKT) B PCIICHUHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHLIX 3d/ia4 C

MP3 coOnrofcHreM  TpPEOOBaHWM  IPrOHOMHUKH,  TEXHUKH 0€30I1aCHOCTH, TUTHCHEI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBbIKAMH MTO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U

MP9 | MBICIUTENIBHBIX IIPOLECCOB, MX PE3YyJbTATOB M OCHOBAHUM, TPAHMIl CBOErO 3HAHMUS U

HC3HAaHW, HOBBIX ITO3HABATCIbHBIX 3a1a4 U CPCACTB UX NOCTHIKCHUA.

IIpenMeTHBbIE Pe3yabTaThl

I1P1

c(OpPMHUPOBAHHOCTD MPEJICTABICHUH O MaTEMaTHKE KaK YaCTH MUPOBOW KYJIBTYpPhI H O MECTE
MaTeMaTHK{d B COBPEMEHHOM LMBMWIM3ALMM, O CHOCO0aX OMHMCAHUSA Ha MaTeMaTHYeCKOM
A3BIKE SIBJICHUN PEAIIBHOTO MUPA;

I1P2

c(OPMHPOBAHHOCTh NPEACTABICHUH O MaTeMaTHYECKUX IOHATUSAX KaK O BaKHEMIIMX
MaTEMaTUYeCKNX MOJENAX, MO3BOJIIIOIIUX OINKMCHIBATH M M3y4aThb pPa3HbIC IPOLECCHl U
ABJICHUS; IIOHMMAaHHME BO3MOXHOCTHM aKCHUOMAaTHYECKOTO IIOCTPOEHUS MaTeMaTHYECKHX
TEOPHIL;

ITP3

BJIaACHUC MCTOHAAMH [HOOKA3aTCJIILCTB W aJIrOPUTMOB PCHICHUA; YMCHHC HUX IIPUMCHATH,
IMPOBOAWUTH NOKA3AaTCIbHBLIC PACCYKACHUA B XOAC PCUICHUA 3aa4,

11P4

BJIAACHUC CTAHAAPTHBIMH IIpUCMaMU PCHICHUSA PAOUOHAIbBHBIX W HpPpPalHuOHAJIbHBIX,
MOKa3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMETPHUYCCKUX ypaBHeHI/II\/JI N HCPABCHCTB, UX CUCTCM;

ITP5

c()OPMUPOBAHHOCTh TMPEJACTABICHUN 00 OCHOBHBIX IOHSATHUSX, UACIX UM METOJax
MaTeMaTUYECKOr0 aHaJIN3a;

I1P6

BIIQJICHUE OCHOBHBIMM IIOHATHSIMU O IUIOCKUX M IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBaX; CPOPMUPOBAHHOCTh YMEHHS PAaCO3HABATh HA YepTekKax,
MOJIEISIX M B PEAJbHOM MHUpPE reoMeTpudeckue (purypnl; IpUMEHEHHE H3yYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u ¢Gopmyia Ui pelIeHUs TeOMETPUYECKHUX 3ajad M 3a7ad ¢
IIPAKTHYECKUM COJIEP)KAHUEM;

I1P7

C(l)OpMPIpOBaHHOCTB HpeI[CTaBJIeHI/Iﬁ 0 mponeccax u ABJICHUAX, UMCHOIUIUX BepOHTHOCTHHﬁ
XapakTep, 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B p€albHOM MUPE, 00 OCHOBHBIX IOHSITHIX
3HCMCHTapHOI>'I TCOpHUU BCPOHTHOCTCP’I; YMCHI/Iﬁ HaxXoduTb W OLCHUBATH BCPOATHOCTU
HACTYILICHUA COOBITUH B HpOCTGI\/JIHII/IX MPAKTUYCCKUX  CUTyallussX U  OCHOBHBLIC
XaPaKTCPUCTHUKNU CJ'Iy‘-I&fIHLIX BCJINYHH,

TIPS

BJIaJICHUE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IMPOTpaMM IPU PEIICHUH
3a7a4;

I1P9

c(hOpMUPOBAHHOCTh TPEICTABICHUNH O HEOOXOIUMOCTH JI0KA3aTEIbCTB MPH OOOCHOBAHUH
MAaTEMATHYCCKUX yTBCp)K,Z[GHHfI U poOJIM AaKCUOMATUKKU B TIPOBCACHUN ACAYKTHUBHBIX
pacCyKJECHHUI;

I1P10

c(hOpPMUPOBAHHOCTh TMOHITHIHOTO ammapara Mo OCHOBHBIM pa3jieliaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX T€OpeM, GOpMYJ U YMEHUS UX MPUMEHSTh; YMEHHUS J1I0Ka3bIBaTh TEOPEMBbI
Y HAXOJWUTh HECTAHJIAPTHBIE CIIOCOOBI PEIICHHUS 3a/1a4;

I1P11

chOpMUPOBAHHOCTh ~ YMEHHUW  MOJICIMPOBATH  pEalbHBIE  CHUTYaIllMHd, HCCIIENI0BAThH
IIOCTPOEHHBIE MOJEIHN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT;

P12

c(OPMHPOBAHHOCTh MPEACTABICHUH 00 OCHOBHBIX MOHATHSIX MAaTEMaTHYECKOI'O aHajiu3a U
UX CBOMICTBax, BJIaJICHME YMEHUEM XapaKTepU30BaTh MOBeAeHHE (YHKIUI, UCTIOIb30BaHUE
IIOJIYYEHHBIX 3HAHWM JJI ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

P13

BIIQJICHUE YMEHMSIMHU COCTABIICHHMS BEPOSATHOCTHBIX MOJENEH 10 YCIOBUIO 33aJaud |
BBIYUCIICHHUSI BEPOATHOCTU HACTYIJICHUS COOBITHH, B TOM YHUCIIE C NMPUMEHEHUEM (opmyi
KOMOMHATOPUKM M OCHOBHBIX TEOPEM TEOPHM BEPOSITHOCTEH; HCCIENOBaHMS CIy4aiHbIX
BEJIMYMH 10 UX PAaCHPEIEIICHUIO.




2 CTPYKTYPA U COJAEP)KAHUE YUYEFHON TUCHUIIINHBI

2.1 TemaTH4ecKu miaaH

HnannpyeMLIe pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI
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JIP4, JIP9, MP1 MP3,
Paszen 1 Aaredpa 04| 36 | 34 | 34 %ﬁz” 1%37 ’1]771}; 51 117711)369’,
IIP10, IIP12
JIP4, JIP9, MP1 MP3,
Tema 1.1. PazButue noHATHS O YKUCIIE 30 10 10 10 MP9, [IP], IIP2, [IP3,
IIP4, TIPS
JIP4, MP1, MP3, MP4,
Tema 1.2 @ynkuuu u rpadpuku 22 10 8 4 MP9, IIP1, IIP2, 1IP5,
IIPS, IIP10, IIP12
JIP9, MP1, MP3, MP9,
Tema 1.3 KopHu, crenedu u torapudmsi 52 16 16 20 IIP2, IIP3, I[1P4, IIPS,
IIP10
JIP9, MP1, MP3, MP9,
Pa3nen 2 OCHOBBI TPUTOHOMETPHH 47 15 15 17 11P3. [1P4, IIPS, IIP10
Tema 2.1 OcHOBHBIE HOHSITHS JIP9, MP1, MP3, MP9Y,
Tpuronomerpuu. IIpeobpazoBanus 28 8 9 11 1IP3, I1P4, IIPS, IIP10
TPUTOHOMETPUYCCKHUX BBIPAKCHUN
Tewma 2.2 Tpuronomerpuyeckue 19 7 6 5 JIP9, MP1, MP3, MP9,
YpaBHEHUS U HEPABEHCTBA 1IP3, [1P4, IIP10
JIP9, JIP13, MPI,
Pa3nena 3 Hauaia MmaTeMaTH4eCKOro 102 36 36 30 MP3, MP5, MP9, IIP1,
aHaJIn3a IIP2,IIPS5, TIPS, IIP10,
IiP11, IIP12
JIP9, JIP13, MPI,
Tema 3.1 [IpousBogHast GyHKIIUM U €€ 58 20 29 16 MP3, MP5, MP9, [IP1,
IIPUMEHEHHE 1IP2, IIP5, IIPS, IIP10,
IiP11, IIP12
JIPY, JIP13, MPI,
Tema 3.2. aTerpan u ero npuMeHeHne 44 16 14 14 MP3, MP5, MP9, IIP5,
IIPS, IIP10
JIPY, JIP13, MPI,
MP3, MP4, MP9,
Pasnen 4 I'eomerpus 82 28 22 32 1IP2. I1P3, IIP6, TIPS,
1IP9, IIP10
Tema 4.1 KoopiuHATHI 1 BEKTOPBI 14 6 4 4 JIP9, MP1, MP3,

MP9, 1IP6,1IPS, 1IP10




JIP9, MP1, MP3, MP4,
30 10 10 10 MP9, IIP2, IIP3, 11P6,
11PY, IIP10

Tema 4.2 IIpsimble U IIIOCKOCTHU B
IIPOCTPAHCTBE

JIP9, JIP13,MPI1, MP3,
38 12 8 18 | MP4, MP9, IIP1, IIP 3,
1IP 6, IIPS, I[IP10

Tema 4.3 MHOTOrpaHHUKHU U KPYTJIbIE
Tena

JIP4,JIP9, MP1, MP3,
14 2 8 4 MP9, IIP1, IIP7, 1IPS,
1IP13

Pa3nea 5 KomOnHaTopuka, crTaTHCTHKA
U TeopHsi BEPOSITHOCTEMH

JIP4,JIP9, MP1, MP3,

Tema 5.1 DneMeHTH KOMOUHATOPHUKH 6 4 2 MP9, [IP1. IIP7, IIPS
Tema 5.2 DneMeHTHI TeOpUU JIP4, JIP9, MP1, MP3,
BEpPOSITHOCTEH M MAaTEeMaTHYECKOM 8 2 4 2 MP9, I[IP], IIP7 IIPS,
CTaTUCTUKU IIP13

Bcero 351 117 117 117

2.2 Coaep:xaHue y4yeOHOI T1MCHHUNIHHBI

BBEJIEHUE

BxonHoit koHTponb. WHCTpYKTHBHBIA 0030p coaepkaHHsl Y4eOHOM IUCHUIUIMHBI H
3HaKOMCTBO O0YYaIOIUXCSl C OCHOBHBIMHU YCIIOBUSIMH U TPEOOBAaHUSAMH K OCBOSHHIO ITPOTPAMMBI.

Cooeporcanue yuebnozo mamepuana:

MaremaTrKa B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJIOTUAX M MPAKTHIECKOM
nesrenbHocTH. Llenn M 3amaunM M3ydyeHuss MaTeMaTUKuU Ipu ocBoeHuu npodeccuit CIIO u
cneuuansHoctel CIIO cnenuansHocTel CIIO.

Buabl yueOHoil 1eATEIbHOCTH

O3HakOMJIEHHE C DPOJbI0 MAaTeMaTUKH B HayKe, TEXHUKE, HKOHOMHUKE, MH(POPMAIMOHHBIX
TEXHOJIOTUSIX M NPAKTHUYECKON AeATenbHOCTH. O3HAKOMIIEHHE C LENSIMHM M 3ajadaMy HU3Y4YEHUS
MaTemaThku npu ocsoeHuu npodeccuit CI1O u cnennansaocteit CIIO.

Pa3znen 1 AJITEBPA

Tema 1.1 Pa3BuTHe NOHATHSA 0 YHCTIE

Ilenble u panuoHanbHble uMcha. JledicTBuTenbHble uucna. IlpuOnukeHHbIE BBIYUCIECHUS.
KommuiekcHple ymucna. PanmoHanbHbIE ypaBHEHUsS W HEPABEHCTBA. PaBHOCHMIIBHOCTH YpPaBHEHUH,
HEpaBeHCTB, cucTeM. OCHOBHbIE NpHEMbl MX peUIeHHs (pa3io’KeHHEe Ha MHOMKUTENH, BBEIEHHUE
HOBBIX HEM3BECTHBIX, I0ICTAHOBKA, I'paguueckuil MeTon). MeTon HHTEpBaJIoB.

Buabl yueOHoI 1eATeJIbHOCTH

Beimonnenue apupmeTnueckux IEHCTBMH HaJ 4MCIAMHU, COYETas YCTHbIE U IHUChbMEHHBIE
IIPUEMBI;

HaXO0XJACHUE MPUOJIMKEHHBIX 3HAYEHUS! BEJIMYMH U MOTPEIIHOCTEH BBIUMCICHUN (a0COTIOTHOM
U OTHOCHUTEIBHOM); CPAaBHEHUE YHMCIIOBBIX BBIPAKEHHI; HAXOXKICHNUE OMIMOOK B MPeoOpa30BaHUIX U
BBIUYHCIICHUSIX (OTHOCUTCS KO BCEM MMYHKTAaM IIPOrPaMMBlI).

O3HakoMJICHHE C POCTEHIIUMH CBEJCHUSAMU O KOPHSAX alredpanyecKux ypaBHEHUH,
MOHATHAMM UCCIIEIOBAaHUS YPABHEHUM U CUCTEM YPABHEHUM.

N3yueHue TeOpuM paBHOCUIBHOCTH YpaBHEHUN M ee¢ IpuMeHeHus. lloBropeHue 3ammcu
pelleHrs CTaHIApPTHBIX YpPaBHEHUMN, INPUEMOB MpPeoOpa3oBaHUsS YypaBHEHUH [UIsI CBEIEHUS K
CTaHJApTHOMY YypaBHEHHIO. PemieHue cucteM ypaBHEHUIl C MPUMEHEHHEM Pa3IMUYHBIX CIIOCOOOB.
O3HakoMJIEHHE ¢ OOLIMMH BONIPOCAaMM PEIIEHUS] HEPABEHCTB U UCIOJIb30BAHUE CBOWCTB U rpa)uKoB
(GyHKUIMH TpU pelIeHuN HEPABEHCTB.

Perienne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IUYHBIX CIIOCOOOB.
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[IpuMeHeHne MaTeMaTUYEeCKUX METOAOB ISl PELICHUsI COAECPKATENbHBIX 3aJa4 U3 Pa3IMYHbIX
o0yactell HAyKH U MpakTUKU. IHTepripeTupoBaHue pe3yabTaToOB C yYETOM peallbHbIX OTpaHUYEHUH.

Tema 1.2 @ynkuuu u rpaguxku

Oynkmun. O6IacTh OMpeseNieHruss 1 MHOXKECTBO 3HA4eHUM; rpaduk (YHKIUH, MOCTPOCHUE
rpaduKoB (pYHKIUH, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMHU.

CpoiictBa  ¢yHKIIMHE.  MOHOTOHHOCTb,  YETHOCTb,  HEYETHOCTh,  OrPAHHUYEHHOCTH,
NepUoIMYHOCTb. [IpomMexyTkn Bo3pacTaHus U yObIBaHMs, HauOoOJIblllee M HaUMEHbIIEe 3HAYCHMS,
TOUKH dKcTpemyma. ['padumueckass nutepnperanus. [Ipumepsl (QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peanbHBIX IpoLeccax M SABJICHUAX. Apudmernueckue omnepauuu Haja QyHkuusamu. CroxkHas
¢bynkuus (komnosunus). [loHsTHE 0 HEMPEPHIBHOCTH (HYHKIIHUH.

O6parnbie pynkmuu. O6aacTh onpeeneHus U 00IacTh 3HaUYeHUH 00paTHO# ¢yHKIMU. [ paduk
oOpaTHO! (yHKINH.

Buabl yueOHO# nesiTeJIbHOCTH

O3HaKOMJIEHHE C IOHSITHEM NIEPEMEHHOM, IPUMEPaMU 3aBUCUMOCTEN MEX 1y IIEPEMEHHBIMH.

O3HakoMJIEeHME C TMOHATHEM TIpaduKa, OIpe/eleHue MPUHAIICKHOCTH TOYKH TIpapuKy
¢bynkuuu. Onpenenenue mo ¢popmyse NpocTeliel 3aBUCMMOCTH BUa ee rpaduka. Boipaxenue mo
dopmyine onHOM mnepeMeHHOW uepe3 apyrue. O3HaKOMIIEHHE C OIpeleleHueM (QyHKIUH,
dbopmynupoBanue ero. HaxokmeHue oOnacTu omnpeneicHHs W 00JacTH 3HAYCHHWH (YHKITHH.
O3HakoMJIeHHE ¢ IpUMepaMu (PYHKLMOHAJIBHBIX 3aBUCUMOCTEH B pealIbHbIX MPOLIeccax U3 CMEKHBIX
auctUIuInH. O3HaKOMJIEHHE C JI0Ka3aTEeJIbHBIMU PACCYXACHUSIMU HEKOTOPBIX CBOMCTB JIMHEWHON U
KBaJpaTU4YHOM (YHKUMH, MPOBEIECHHUE MCCIEJOBAHUS JIMHEHHOM, KyCcOUYHO-TMHEHHOH, aApoOHO-
JTMHEWHOW W KBaJpaTHYHOW (YHKIWH, mocTpoeHue ux rpaduxos. [loctpoeHne u ureHne rpaduKoB
¢ynkuuit. UccnenoBanue Gpynkuuu. CocraBieHrne BUAOB (QYHKIUI O TaHHOMY YCJIOBHIO, pellIeHUE
3aJ1a4 Ha HKCTPEMYM.

Brimonnenue npeoOpa3oBanuii rpaduka QyHKIIHH.

W3yuenue nonamus obpamuou @yHkyuu, ONIPENCICHWE BHUIA U TOcmpoeHue cpaghuxa
obpamnou hyHKkyuu, Haxodcoenue ee obracmu onpedenenus u obnacmu 3uadenuti. llpumeHeHnue
CBOMCTB (DYHKIIMI ITPU UCCIIEIOBAHUM YPABHEHUH U PEILIEHUH 33/1a4 Ha SKCTPEMYM.

O3HakoMJICHHE C MIOHATHEM CIIOKHON (YHKIIUU.

Tema 1.3 KopHu, cTeneHu u jorapugmsl

Kopuu u crenenu. KopHu HaTypaibHON cTeneHu M3 yHcia M uX cBoiicrBa. CremeHu c
palMOHANBHBIMM TIOKA3aTeNsIMH, MX CBOHCTBAa. CTENEHHW C JACUCTBUTEIBHBIMH MOKAa3aTEIISIMHU.
CBoiicTBa CTENEHH ¢ NEHCTBUTEILHBIM [TOKA3aTEIEM.

Jlorapudm. Jlorapupm umcna. OcHOBHOe morapupMuueckoe TOXAECTBO. JlecaTuuHble U
HaTypayibHbIe Jorapudmsl. [IpaBuna aelictuii ¢ norapupmamu. Ilepexoq Kk HOBOMY OCHOBAHHUIO.

[IpeoOpa3oBanue  anreOpanyeckux  BblpaxkeHud.  IIpeoOpa3oBaHue  palMOHANbHBIX,
UpPaLMOHATILHBIX, CTEIIEHHBIX, I0KA3aTEeIbHBIX U JOrapu(PMUUECKUX BBIPAKEHUH.

ITokazarenbHass u Jjorapugmuueckas QyHkuuu. OrmnpeneneHuss (GyHKUUH, MX CBOWCTBA H
rpaduku. I[IpeoOpazoBanusi rpadukos. [lapannenpHbI TEPEHOC, CUMMETPUS OTHOCHTEIBHO OCei
KOOPJAMHAT, U CUMMETPHUS OTHOCHUTEIIBHO Hayajga KOOPAMHAT, CUMMETPUS OTHOCUTENIBHO MPSIMOU,
pacTsKEHUE U CKaTUE BIOJIb OCEH KOOPAMHAT.

[lokazarenbHble u JorapudmMuyeckue ypaBHeHUs. OCHOBHbIE NPUEMBl HX pEIICHUS
(paznokeHue Ha MHOXKHUTEIH, BBEICHHE HOBBIX HEM3BECTHBIX, I0JCTAaHOBKA, TpaduUeCKUil METO).

IToka3zarenbHble U Jorapugmuueckie HepaBeHCTBa. OCHOBHBIE PUEMBI UX PEIICHUS.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakOMJIEHHE C TOHSATHEM KOpPHS N-ii CTENEHH, CBOMCTBAMHU DPAJUKAJIOB M C IpaBUIAMH
CpaBHEHUEM KopHel. POpMyJIHMpOBAHUE OIPENIEICHUSI KOPHS M CBOMCTB KOpHEW. Bwrunciienune u
CpaBHEHHME KOpHEH, BBINOJIHEHHE MPHUKUIKU 3HaueHus KopHs. IIpeoOpasoBaHue YHUCIOBBIX U
OYKBEHHBIX BBIPQXEHHH, CoOJep)KalluX paaukaibl. BblmonHeHWe pacdyeToB Mo  Qopmysam,
COZIepKALIMM  paJMKalbl, OCYIIECTBISIsI HEOOXOAWMBIE TIOJACTAHOBKM M IpeoOpa3oBaHUs.



Omnpenenenre paBHOCWIBHOCTH BBIPQXKEHUN C paguKagamMu. PenieHne uppallioOHaIbHBIX YpaBHEHUM.
O3HaKOMJICHHE C TOHSATHUEM CTEIEHH C JEHUCTBUTENBHBIM IOKaszareneM. HaxoxkneHue 3HaYeHMH
CTETICHH, MCTIONIB3YS MPH HEOOXOIMMOCTH MHCTPYMEHTAJbHBIE CPEJCTBA. 3aNHCHIBAaHHE KOPHS N-i
CTEIIEHM B BHJE CTENEHH C JApOOHBIM IOKa3aTeiaeM M HaoOopoT. PopMynHpoBaHUE CBOWCTB
cTeneHel. Boruncnenue creneneil ¢ paloHanbHbIM I0KA3aTeIEeM, BHIIIOJHEHUE IPUKUIKY 3HAYCHUS
CTeIleHH, cpaBHeHUe cTeneHel. [IpeobpazoBaHne YUCIOBBIX M OYKBEHHBIX BBIPDAKEHHM, COIEpPIKALINX
CTENIEHHU, MpPUMEHsIsT cBolicTBa. PemneHwe mokasaTenpHbIX ypaBHEeHUH. (O3HakoOMIIEHHE C
IIPUMEHEHUEM KOPHEW M CTENEHEW NPU BBIYMCICHUH CPEIHMX, NPU JEICHHH OTPE3KA B «30JI0TOM
ceueHumn». Pelienne npuKkiIaaHbIX 33/1a4 Ha CJI0KHbBIE IPOLIEHTHI.

Beinonnenue npeoOpa3oBaHuil BeIpakeHUH, IpUMEHEHHE (GOPMYII, CBSI3aHHBIX CO CBOWCTBAMU
crereHei u Jjorapu¢moB. Ompenenenune 00JacTU JOMYCTHMBIX 3HAUEHHH JIOrapu(pMHUUYECKOTO
BbIpakeHus. Perenne norapuMu4eckux ypaBHEHUI.

Brruucnienue 3HaueHni QyHKIMM 10 3HAUYCHHUIO apryMmeHTa. OmpenesieHue MOJI0KEHUS TOYKH
Ha rpaduke 1o ee KoopAMHaTaM W HaoOopoT. Mcmonb3oBanue cBOMCTB (yHKUMH AN CpaBHEHHUS
3Ha4eHUH cremneHedl u jorapudmos. [locTpoeHune rpaduKOB CTENEHHBIX M JIOTapU(MUYECKUX
GbyHKIUH.

Pemenne moxa3aTenbHBIX M JIOTApU(PMHUUECKUX YPaBHEHHWH W HEPABEHCTB 10 HM3BECTHBIM
JITOpUTMaM.

Paznen 2 OCHOBBI TPUTTOHOMETPUHN

Tema 2.1 OcHoBHbBIe NOHATUS TPUTOHOMeTPHUH. [IpeodpazoBannst TPUTOHOMETPHYECKHUX
BbIPaKEHM .

OcHoBHble TOHATHS. Pagnannas mepa yrna. BpamarensHoe apmkeHune. CHHYC, KOCHHYC,
TaHI'€HC U KOTaHT€HC YHCIIa.

OcCHOBHbBIE TPUTOHOMETPUUECKUE TOXJecTBAa. PopMyibl npuBeneHUs. QOpMyJbl CIOKEHHUS.
®opmyinsl ynBoeHuss. @opmyibl IOJOBUHHOIO yIiia.

[IpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUUYECKUX BbIpaxkeHHil. [IpeoOpazoBaHne CyMMBbI
TPUTOHOMETPUUYECKUX (YHKUMH B MPOU3BEIACHUWE M TPOM3BEAECHUS B CyMMy. BrlpaxkeHue
TPUTOHOMETPUYECKUX (YHKIMM Yyepe3 TaHI€HC MTOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ¢ynkunu. CpoiicTBa M rpaduku CUHYca, KOCHHYCa, TaHTeHca U
kotaHrenca. [IpeoOpa3oBanus rpadukos. [lapanienbHblil epeHOC, pacTsSKEHHE U CKATHE BAOJb
0Ce¥ KOOpAUHAT.

Buab1 yueOHoii 1eATEIbHOCTH

N3yuyeHnue paauaHHOrO METOJA U3MEPEHUS YITIOB BPAICHUS U UX CBA3HM C IPaJyCHON MEpOW.
N300paxeHne yrioB BpalleHWsT Ha OKPY)KHOCTH, COOTHECEHHWE BEJIMYMHBI yIJla C €ro
PaCIIOJIOKEHUEM.

DopMyIMpPOBAaHUE ONPEICIIEHUN TPUTOHOMETPUUYECKUX (YHKUMN [UIsl YIJIOB IOBOPOTa M
OCTpBIX YIJIOB MPSIMOYTOJILHOTO TPEYroJIbHUKA U OOBSICHEHUE UX B3aMMOCBSI3H.

IIpuMeHEHHE OCHOBHBIX TPUTOHOMETPUYECKHX TOXKIECTB JUIA BBIYUCICHHS 3HAYCHUU
TPUTOHOMETPUUYECKUX (PYHKLUH MO OJHON U3 HUX.

N3ydyeHne OCHOBHBIX (OpMYT TPUTOHOMETpUM: (QOPMYJIBl  CIOXKEHHUS, YIBOCHMS,
npeoOpa3oBaHusl CyMMbl TPUTOHOMETPHUUECKUX (PYHKIUI B POU3BEACHUE U MIPOU3BEJICHHS B CYMMY
Y IPUMEHEHUE TIPU BBIYHUCICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLICHHUS €T0.

O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPUU TOUYEK HA €AMHUYHON OKPYKHOCTH M IPUMEHEHUE
UX JUIsl BBIBOAA (POPMYI MPUBEICHUS.

O3HakoMJIEeHHE C TOHSATHEM HENpPephIBHON mepuoanyeckoi ¢yHKUUHU, (GopMyTupoBaHHe
CBOMCTB CHHYyCa U KOCHHYCA, IOCTPOEHHUE UX I'PaUKOB.

O3HakoMJICHHE C TOHATHEM TapMOHMYECKHMX KOJIeOaHMH M IMpUMEpaMU TapMOHHYECKUX
Kos1e0aHui AJIs ONHMCaHuUs IPOLECCOB B (PU3MKE U IPYrUX 00JACTSIX 3HAHUSL.

O3HaKoOMJICHHE C TMOHATHEM Pa3pbIBHOM Meproandeckoil GpyHKuuu, GopMyIMpoBaHUE CBOICTB
TaHT€HCa U KOTaHT'€HCa, TIOCTPOEHHE UX IPpaUKOB.



Tema 2.2 Tpuronomerpuyeckue ypaBHeHHsl 1 HEPaBeHCTBA

TpuroHomeTpudyeckrue ypaBHEHHS] W HepaBeHCTBa. [IpocTeiiiie TPUTOHOMETPUYECKUE
ypaBHeHUs. TpuroHomerpuueckue ypaBHeHMs. OCHOBHBIE IPHUEMBI UX pELICHUs (pa3jo’KEHUE Ha
MHOYKHUTEJIH, BBEJICHNE HOBBIX HEU3BECTHBIX ). [IpocTeiiine TpuroHoMeTpuieckrue HepaBeHC TBa.

OOparHble TpUroHOMETpUYecKue GyHKINU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Buabl yueOHO# 1eATeJIbHOCTH

O3HakoMJICHME C TIOHATHEM OOpaTHBIX TPUTOHOMETpHYeCKMX (GyHKuui. M3yuenue
OIpeJiesIeHUIl apKCUHYca, apKKOCUHYCa, apKTaHIreHca yucia, (opMyJIUpoBaHHUE UX, U300pakeHue Ha
€AMHUYHON OKPYKHOCTH, IPUMEHEHHUE IIPU PELICHUN YPABHEHUI.

Pemenne 1o  ¢QopMynamM W 1O TPUTOHOMETPUYECKOMY  KpYry  MpocTeHImx
TPUTOHOMETPHUYECKUX ypaBHEHHH. [IpuMeHeHre 00X METO0B pelIeH s YpaBHEHUH (IpUBeIeHIe
K JIMHEMHOMY, KBaJpaTHOMY, METOJ| Pa3JOXKCHHs Ha MHOMKUTENM, 3aMEHbl IEPEMEHHOM) Ipu
pELICHUN TPUTOHOMETPUYECKUX YPAaBHEHMM. YMEHHE OTMEYaTh HAa KPYyre PEIICHHsS MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

[Ipumenenne cBOMCTB (PyHKIUI A7 CpaBHEHHs 3HAUYEHUH TPUTOHOMETPHUYECKUX (YHKIHH,
pELIeHNs] TPUTOHOMETPUUECKUX YPABHEHU.

[Toctpoenne rpapuKOB OOpPATHBIX TPUTOHOMETPUYECKUX (YHKIUI W OIpenaesieHue 1o
rpaduKaM UX CBOMCTB.

Pasznea 3 HAYAJIA MATEMATHYECKOTI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKIMHU U ee IPMMEHEHHE

ITocnemoBarensHocTH. CrocOOBI 3aaHUS M CBONMCTBA YHCIOBBIX IIOCIIEN0BATEILHOCTEMH.
Ilonsatue o mpenene nocienoarenbHocTU. CyllecTBOBaHUE NpEJEa MOHOTOHHOW OrpaHUYEHHOM
nociuenosarenbHoctd.  CymmHupoBaHuEe — mocienoBarenbHOCTE.  beckoHeuHo — yObIBaromiast
reOMETPHUUYECKAsl IPOrPECCUs U €€ CyMMa.

[IpousBonHas. [loHstre o npou3BoAHON QYHKIUH, €€ TEOMETPUUECKUIN U (PU3NUECKHUI CMBICI.
VYpaBHeHHe KacaTenbHOM K rpaduky ¢QyHkuuu. IIpousBogHble CyMMBI, pa3HOCTH, NPOU3BEICHHMS,
gacTHOro. [Ipou3BO/HbIE OCHOBHBIX 3JeMEHTapHbIX QYHKUMHA. [lpuMeHeHue mnpousBOIHON K
uccieioBaHuio (yHKIMA M mocTpoeHuto rpaduxoB. [IpousBoanble oOpaTHONH (QyHKIMM |
KOMITO3UIIMHN (PYHKIIUH.

IIpumepsl MCHONB30BaHUS TNPOM3BOAHOM ISl HAXOXKIACHMS HAWIYYIIEro peELICHHs B
NpUKIAJHBIX 3a7adax. Bropas mnpousBoaHas, ee TeoOMEeTpUYeCKUd U (U3NYECKUH CMBICIH.
Haxoxxaenue ckopocTu Juts Iporecca, 3alaHHoro (GopMysioi U rpadukoMm.

Buab1 yueoHoii 1eATEIbHOCTH

O3HakoMJIEeHHE C TOHATHUEM YHCIOBOM MOCIEN0BATEIbHOCTH, CHOcOOaMH ee 3aJlaHus,
BBIUUCIICHUSIMH €€ WiIeHOB. O3nakomienue ¢ NOHAMuUEM npeoena Nnociedo8amenbHOCHU.
O3HaKOMJICHHE C BBIUYMCIEHUEM CYMMBbI OECKOHEUHOIO0 YMCJIOBOTO Psijia Ha MPUMEPE BBIYMCICHUS
CyMMBI OECKOHEYHO YOBIBAIOIIECH T€OMETPHUYECKOHN mMporpeccuu. Pemienne 3amad Ha TpUMEHEHHUE
(bopMyIbl CyMMBI 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOrpeccuu.

O3HakOMJIEHHE C TOHSITHEM IPOM3BOHON. M3yueHre u popMyaupoBaHue ee MEXaHUYECKOro U
TFE€OMETPUUYECKOTO CMBIC/IA, M3YyUYEHUE aINrOPUTMA BBIUMCIECHMSI IPOU3BOJHOM HA IHpUMEpE
BBIUMCIICHUS] MTHOBEHHOM CKOpOCTM U yriioBoro kod(dduuuenra kacateapbHoW. CocTaBieHHE
ypaBHEHMs KacaTelbHOW B oOmieM Buje. YcBOeHHE NpaBuil IupPepeHIUpoBaHUs, TaOIHIBI
MIPOM3BOJIHBIX 3JEMEHTapHbIX (YHKUUN, mpuMeHeHue i auddepeHrpoBaHus (QyHKIUH,
COCTaBJICHUs] YpaBHEHHUS KacaTelnbHOH. M3ydeHue TeopeM O CBSA3M CBOMCTB (YHKIMH U
MPOU3BOHOM, (hopMyTHpoBKa uX. [IpoBeeHre ¢ MOMOIIBIO MPOU3BOIHON UCCIeA0BaHUS (PYHKITNH,
3ajaHHOM (popMyIoii. Y cTaHOBICHHUE CBSI3U CBOMCTB (DYHKIIMU U IPOM3BOIHON MO UX TpaduKam.

[IpumeneHne Npon3BOAHOM JUISl peLISHUS 3a/lad Ha HaXO0XJACHHE HauOOoJIbIIero, HAaMMEHbILIErO
3HAUEHUS M Ha HAXO0XJIEHNE IKCTPEMYyMa.

Tema 3.2 UHTerpaj u ero npuMeHeHue.
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[lepBooOpaznas u wuHTerpan. [IpumMeHeHHWE OMPENEeNIeHHOTO HHTerpaia JUIsl HaXOXKICHHS
IJIOMAM  KpUBOJIMHEHHONW Tpanennn. Popmyna Herotona-JleiiOnuna. I[IpuMepsl mpuMeHeHUs
WHTETpasia B (PU3WKE U TEOMETPHH.

Buabl yueOHO# 1eATeJIbHOCTH

O3HakOMJICHHE C TOHSATHEM HWHTErpalia U MepBooOpasHoil. M3ydeHue mpaBuiia BBIYHCICHUS
nepBooOpazHoi U TeopeMbl HproToHa- JleliOnuna. Pemenue 3agad Ha CBA3b NEPBOOOpA3HON M €e
MIPOU3BOIHOM, BBIYHCIICHHE TIEPBOOOPA3HOM ISl JaHHOU (QYHKIIWH.

Pemenne 3amay Ha NpUMEHEHHE WHTErpana JUis BBIYMCICHUS (PU3NYECKUX BEIUYMH U
IJIOIIAIEH.

Paznen 4 TEOMETPUS

Tema 4.1 KoopauHaThbl 1 BEKTOPBI.

[IpsiMmoyronbHas (gekapToBa) CHUCTEMa KOOpPAMHAT B IpocTpaHcTBe. PopMyna pacCTOSHMS
MEXy IByMsl TOUKaMU. Y paBHEHHUs cepsl, niockocmu u npsamotl.

Bextopsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. Cl10KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha yucino. Pa3noxeHue BEKTOpa IO HAmpaBJICHUAM. YTOJI MEXIy ABYyMsl BekTopamu. IIpoekuus
BeKTOpa Ha ocbk. Koopaunatel BekTopa. CkallsipHOE INpOU3BEACHHE BEKTOpOB. lcmosb3oBaHue
KOOpJMHAT U BEKTOPOB IIPU PEIICHUN MAaTEMaTUYECKUX U MIPUKIAIHbIX 3a/au.

Bupabl yueOHoil 1eATEIbHOCTH

O3HakOMJIEHHE C TIOHSATHEM BeKTopa. M3yueHue AeKapTOBOM CHCTEMbl KOOpAMHAT B
IIPOCTPAHCTBE, IOCTPOEHHE M0 3aJaHHBIM KOOpJAMHATaM TOYEK M IUIOCKOCTEH, HaxXOXJIeHHE
KOOpJMHAT TOYEK.

HaxoxxneHue ypaBHEHHH OKpYXHOCTH, c(epbl, INIOCKOCTH. BbluncieHne paccTOSIHUNH MexXIy
Toukamu. V3ydeHue CBONCTB BEKTOPHBIX BEIWYMH, IPAaBUJ Pa3JIOKEHUS BEKTOPOB B TPEXMEPHOM
IPOCTPAHCTBE, MPABUJ HAXOXKICHUS KOOPIMHAT BEKTOpa B MPOCTPAHCTBE, MPaBWJ JIEHCTBHHA ¢
BEKTOpaMH, 3aJJaHHBIMU KOOPJUHATAMH.

[IpumeHneHne Teopuu NpHU PELICHUM 337ad Ha JEMCTBUsI C BEKTOpaMu. M3ydeHne cKaasipHOro
MIPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YpaBHEHUS NPSIMOM U IJIOCKOCTH

IIpumeHeHne Teopuu NpHU PEIICHHWU 3a]a4 Ha JEHCTBUS C BEKTOpPaMH, Ha KOOPAMHATHBIN
METO/I, MIPUMEHEHUE BEKTOPOB /JIsl BEIUMCIICHNS BETMYHMH YIJIOB U PACCTOSTHUM.

O3HakOMJIEHME C J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPHUM O B3aMHOM DPACIIOJIOKEHHUH
MPSIMBIX U IJIOCKOCTEH C UCIIOJIb30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE

B3aumHOe pacrnonokeHue IByX MpsMBIX B IpocTpaHcTBe. [lapamnenbHOCTh HpsMONH H
mockocTH. [lapamnenbHOCTh m1ockocTel. [leprneHInKyIsapHOCTh NPSAMON U MIJIOCKOCTH.

[lepnieHquKyIAp U HAKJIOHHAsA. YTOJ MEXAY IIPAMOH U IUIOCKOCTBIO. JIBYIrpaHHBIN yrOJIL.

Yron wMexnay IUIOCKOCTAMH. [lepneHauKynspHOCTh JBYX INIOCKOCTE. ['eomeTrpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MapaJUIeIbHBIA MEPEHOC, CUMMETPHSI OTHOCUTEIBHO IUIOCKOCTH.
[TapannensHoe  mpoekTupoBanue. Ilnomanas  opToroHasbHOW — Tpoekiuu.  M3o0paxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHo# 1eATeJIbHOCTH

DopMyIMpPOBKA U NPUBEIEHUE 0KA3aTEIbCTB PU3HAKOB B3aUMHOI'O PACIOJIOKEHUS MPAMBIX
U IUIOCKOCTed. Pacno3sHaBaHMe Ha uepTekax M MOJEISIX PA3NIMYHBIX CIy4aeB B3aMMHOTO
pacmosoKeHusl NPSAMBIX U IUIOCKOCTEH, apryMEHTHUPOBAaHUE CBOUX cyxJaeHui. dopmynupoBanue
onpejeNeHull, NPU3HAKOB U CBOMCTB NapajUIeNbHBIX W MNEPHEHIUKYJSIPHBIX IJIOCKOCTEH,
JBYTPaHHBIX U JIMHEHHBIX YIVIOB. BBINOIHEHHE MOCTPOEHUS YIJIOB MEXAY MPSMBIMH, IPSIMON U
IJIOCKOCTBIO, MEXKIY IJIOCKOCTSMH IO OMKCAaHUIO M paclio3HaBaHWE MX Ha Mojensx. [Ipumenenue
MIPU3HAKOB U CBOICTB pacIoyioKEeHUs NPSAMBIX U IUIOCKOCTEH MpH pelieHuu 3aaad. M3o0paxkenue Ha
PUCYHKAX M KOHCTPYHPOBAHHME Ha MOJEJAX NEPIEHINKYIIAPOB U HAKIOHHBIX K INIOCKOCTH, NPSIMBIX,
napajieNIbHBIX MIIOCKOCTEH, YTIIOB MEXKTY MPSIMOM M IUIOCKOCTHIO M 0OOCHOBAaHHUE MTOCTPOCHHUS.
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Pemenue 3ala4 Ha BBIYHUCJICHHUC TCOMCTPUUYCCKHUX BCIWYHH. OmnuceiBaHue pacCcTodaHusa OT
TOYKH JIO TIOCKOCTH, OT MPSIMOM IO TMIIOCKOCTH, MEXKIY IUIOCKOCTSIMH, MEXIY CKPEIINBAIOIINMH
MPSIMBIMH, MEKAY IPOU3BOIBHBIME (PUTYpaMu B IIPOCTPAHCTBE.

@dopmynmupoBaHHE W JIOKa3bIBAaHWE OCHOBHBIX TEOPEM O pAacCTOSHUSX  (TEOpEMBI
CYIIECTBOBAaHHUSA, CBOWCTBA). M300pakeHne Ha YepTekaXx M MOJCISIX PACCTOSHUS U OOOCHOBaHHE
CBOMX cyxaeHHi. OnpeaeneHne U BIYMCICHHE PAacCTOSHUN B pocTpaHcTie. [IpuMenenue dpopmyi
U TEOopeM IUIAHUMETPHH s pemeHus 3agad. O3HAaKOMIJIEHHE C TOHATHEM NapajieIbHOTO
NPOEKTUPOBAHUS M €ro cpoiictBamu. DopMynHpoBaHHE TEOPEMBI O IUIOMAIU OPTOTOHAIBHOM
IPOEKIIUU MHOTOYI'OJIbHUKA.

[Tpumenenune Teopun Juii OOOCHOBAHUS TOCTPOSHHH M BBIYMCICHUH. APryMEHTHPOBAaHHE
CBOUX CYXKICHUN O B3aMMHOM PAaCIOI0KEHUU POCTPAHCTBEHHBIX (QUTYP.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

Bepmunbl, peOpa, rpanu MHororpaHHuka. Pas3seprka. MHororpanHble yribl. Beimykiibie
MHororpanHuku. Teopema Oiinepa. [Ipusma. [Ipsamas u HakionHas npusma. [IpaBunbHas npusMma.
[Tapamnenenunen. Ky6. Ilupamupa. IlpaBunpnas nupamupa. YceueHHas nupamuja. Terpasip.
Cummerpun B KybOe, B mapamenenurnene, B mnpusMe u nupamune. CedeHus Kyba, MpuU3Mbl U
MUpaMUJIbI.

[IpencraBienre o MpaBUIBHBIX MHOTOTpaHHUKAX (TeTpa’ipe, KyOe, OKTasape, JoJeKa’ape U
HUKOCAdIpe).

Hunuaap u koHyc. YceueHHBIH KoHyc. OcHoOBaHHe, BBICOTa, OOKOBas IOBEPXHOCTD,
oOpasyromiasi, pa3BepTka. OceBble CEUCHUs U CeUeHUsI, apasuienbabie ocHoBaHuio. llap u chepa, nx
ceuenus. KacaTenbHas II0CKOCTbh K cdepe.

O6bem m ero wusmepeHus. MuterpanbHas ¢opmyna obvema. Dopmynsl o0bema Kyoda,
MPSIMOYTOJIBHOTO MapajieNenurena, Tpu3Mbl, nuauHapa. Gopmynsl o0beMa MUPaMUIBI U KOHYCA.
@opMmysbl MIIOMAAN MOBEPXHOCTEH HWIMHIpa M KoHyca. @opmynbl o0bema Iapa U IJIOLIAAH
cdepsl.

[TogoOue Ten. OTHOMIEHUS TII0MAIeH TOBEPXHOCTEN U 00BEMOB MTO00HBIX TEJ.

Buabl yueOHoil 1eATEIbHOCTH

Onucanve ¥ XapakTEepUCTHKA pa3IMYHBbIX BUAOB MHOTOIPAHHUKOB, IE€PEUUCICHHE HX
9JIEMEHTOB M CBOMCTB. M300pa)keHME MHOTOTPaHHUKOB M  BBINOJIHEHUE IIOCTPOEHUS Ha
M300paXeHUSIX U MOJENSAX MHOTOTPAaHHUKOB. BbluncieHue JIMHEWHBIX 3JIEMEHTOB U YIJIOB B
IIPOCTPAHCTBEHHBIX KOH(UTYypalusX, apryMEHTHPOBAHUE CBOUX CYXACHHUH. XapakTepucTuka MU
M300paXeHUe CEUYECHUSI, pa3eepmKu MHO20SPAHHUKOS, BBIYUCIIEHUE IUIOIIAZC IOBEPXHOCTEH.
[TocTpoenue npocTelmux cedeHnit Kyoa, npu3msl, nupamuabl. [Ilpumenenne GakToB U cBeEHUN U3
IJIaHUMETPUH.

O3HakoMJIEeHHE C BHJAMH CHUMMETpPUIl B NPOCTPAHCTBE, (HOPMYJIUPOBAHHE OINpPENEICHUN U
CBOMCTB. XapaKTEPUCTHUKA CUMMETPHUM TE€Jl BpPAIICHUS U MHOTOIPAaHHUKOB. [IpuMeHeHue CBOMCTB
CUMMETPUU TIpHU pelleHUH 3aaad. Mcronab3oBaHME MPUOOPETEHHBIX 3HAHMM JUIS MCCIIEOBAaHUS U
MOJIETTMPOBAaHUSl HECIOKHBIX 3a1ad. M3o00paxeHne OCHOBHBIX MHOTOTPAaHHHKOB M BBIIOJHEHHE
PUCYHKOB I10 YCJIOBUSIM 3a]1a4.

O3HakomJIeHHE C BHJAMH TeJ BpamieHus, (GpopMyaupoBaHUE HUX OINPEACICHUM M CBOWCTB.
@opMynupoOBaHHE TEOPEM O CEYEHHMHU MIapa IUIOCKOCTBIO M IUIOCKOCTH, KacaTelbHOH K cdepe.
XapakTepucTuka M H300paKeHHE Tel BpallleHHs, MX pPa3BepTKH, ceueHus. PemieHue 3agady Ha
IIOCTPOCHUE CEYEHMH, BBIUMCIECHHE [UIMH, pAacCTOSIHWM, yrioB, momaneid. IIposenenue
JTIOKa3aTeNIbHBIX PacCyXICHHI NpH pelieHnu 3a1a4d. [[puyMeHenne cBOMCTB CUMMETPHUH TP pELIEHUN
3aJa4y Ha Tella BpallleHUs, KOMOUHAIMIO Tel. M300pakeHne OCHOBHBIX KPYIJIBIX TeNl U BBIOJIHEHHE
PHUCYHKA IO YCJIOBHUIO 3a/1a4H.

O3HakoMJIEHHE C TIOHATHAMM IUIOAAN U 00beMa, akCHOMaMH U cBoiicTBaMu. Perienue 3agau
Ha BBIYUCIICHUE TUIONIaIel TUIOCKUX QUTYp C MPUMEHEHUEM COOTBETCTBYIOIUX (popmyn U (PaKkToB U3
iaHuMeTpun. M3yueHne TeopeM o BBIUUCIEHMH 00BEMOB MPOCTPAHCTBEHHBIX TEJl, pellleHHe 3a1ay
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Ha TpuMeHeHue (HopMyn BbIUUCIEHHUS 00beMOB. M3ydeHue (opMyin Ui BBIYMCICHUS IUIOIIAJCH
MTOBEPXHOCTEN MHOTOTPAaHHHUKOB M TeJl BpameHus 1. O3HaKOMJICHHE C METOIOM BBIYMCIICHHUS IIIOIAAN
MOBEPXHOCTU ceprl. PemieHne 3aau Ha BBIYMCIICHUE TIOMIACH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
Tell.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHKA U TEOPUSA BEPOSITHOCTEM

Tema 5.1 Di1eMeHTHI KOMOMHATOPUKH

OcHOBHbIE MOHATHSI KOMOMHATOPUKHU. 3a/1a4d Ha MOJACYET YKCIia pa3MELIeHUN, ePEeCTaHOBOK,
coueranuii. Pemenue 3amauy Ha nepedop BapuantoB. Popmyrna bmHoma HproToHa.

CBoiicTBa OuHOMHHANBHBIX K03 dumenton. Tpeyronsuuk Iackans.

Buabl yueOHO# 1eATeJIbHOCTH

N3ydenne mpaBmiia KOMOMHATOPHKY M MPUMEHEHHE TIPH PEIICHUH KOMOMHATOPHBIX 33]1a4.

Pemenne koMOMHATOPHBIX 3324 METOZOM Tepedopa U Mo MPaBHIIy YMHOKEHUS.

O3HakOMJICHWE C  TOHATHUSAMH  KOMOWHATOPWKH:  pPa3MCENICHWSIMH,  COUYCTAHHSIMH,
nepecraHoBkaMu U opmynamu Juis uxX BbluucieHus. OObsiCHEHHE U NMpuMeHeHue (hopmyn s
BBIUMCJICHUSI PAa3MEIIEHUN, NMEPEeCTaHOBOK M COYETaHWM Ipu pemieHud 3aaad. O3HaKOMJIEHHE C
o6unoMoMm HproToHa u TpeyronsHukoM llackans. PemeHne npakTudeckux 3aJad ¢ MCIOJIb30BAHHEM
TIOHATHIA 1 TIPABHII KOMOMHATOPUKH.

Tema 5.2 DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKHU

CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHHE W YMHOXeHHe BeposTHocTed. [loHsTHEe O
HE3aBUCUMOCTH COOBITHH. JIUCKpeTHAs CllydaifHasi BEJTMYMHA, 3aKOH €€ paclpe/IeIcHusI.

UucnoBble XapaKTePUCTHKU AUCKPETHOW ciydaiiHoii Benu4uHbl. [loHATHE O 3aKOHE OOJBIINX
YHCEIL.

[IpencraBnenne AaHHBIX (TAaOMUIBI, AMArpaMMbl, TpaduKu), TeHEepalbHas COBOKYITHOCTD,
BBIOOpKa, cpeaHee apudmerudeckoe, Mmeauana. [lonsarue o 3ajayax MaTeMaTHYECKON CTAaTHCTHKHY.

Buabl yueOHoil 1eATEIbHOCTH

N3ydeHne KIIaCCMYECKOro OMpEAENeHUsT BEPOSITHOCTH, CBOWMCTB BEPOSATHOCTH, TEOPEMBI O
CyMMe€ BEpPOATHOCTEN. PaccMoTpeHue IpuUMeEpOB BBIUMCICHUS BEPOSATHOCTEW. Pemenue 3amady Ha
BBIYHCIICHHUC BGpOfITHOCTCfI CO6I>ITI/II>1. O3HaKOMJ'IeHI/IG C HpeI[CTaBJ'IeHI/IGM YUCJIOBBIX HAHHBIX U UX
XapaKTepPUCTUKAMMU.

PGIHGHI/IG HpaKTI/ILIGCKI/IX 3ada49 Ha o6pa60TKy YUCJIOBBIX JaHHBIX, BBIYHCIICHUEC HX
XapaKTEPUCTHK.

3 YCJOBUS PEAJIMBAIIMA YYEBHOM TN CHUATIINHBI
3.1 MarepuajbHO-TEXHHYECKOe 00ecredyeHue
Jlns  peanu3alMd  NMPOrpaMMbl  y4eOHOW  JTUCHMIUIMHBI — TPEAYCMOTPEHBI  CIICIYHOIIUE
CTeMAbHBIC TOMEIICHHUS ¥ OCHAIIICHNUE!

Tun n HamMeHOBaHMeE

Ocnamenne CIICHUAJIBHOI'0 MOMEICHUSA
CIIEINAJbHOI0 IMMOMCIICHUSA

KaOMHET MaTeMaTUYECKUX JUCHUIIINH MynLTPIMCI[HfIHBIC cpeacTBa XpaHCHUA, nepeaayun

JOKYMCHTaUA, TUTAKTUICCKHUEC CPCACTBA.

u

MIpEACTaBICHUS uHbOopMaIu. VY4eOHo-MeToanuecKas

[Tomemenne pans camocrosaTensHOH | [lepconansHble KOMIBIOTEPHI ¢ TakeTtoM MS Office, Berxogom
paboThl 00y4aroIUXCs B VHTEpHET U ¢ IOCTYNOM B 3JEKTPOHHYIO HH(POPMAIIMOHHO-

00pa3oBaTeNbHYIO CPEey YHUBEPCUTETA

3.2 YyeOHO-MeTOAMYECKOE H HH(POPMALMOHHOE 00ecledeHHe peaJn3alui NPOrpaMMbl

OCHOBHbIE HICTOYHUKH:

1. AntpornoBa, H. B. Anre6pa u Hauama MaTeMaTHYeCKOro aHamu3a. KOHCHEKT neKuui
[DnexTponHbI pecypc]: yuebHoe mocodue / H. B. AntpomoBa; MI'TY. - Marautoropck: MI'TY,
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2017. - 66¢.: TaoI., rpad. — Pexum JOCTyTA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pd
f&view=true . — MakpoOOBEKT.

2. bammaxkos, M. U. Martematuka [DnekTpoHHbIN pecypc] : yueOHuk / bammakoB M., —
Mocksa : KuoPyc, 2019. — 394 ¢. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum nmocryna:
https://book.ru/view5/5b9edald882b3cc15569f33¢72562e97

JlonoJHUTEe/IbHbIE HCTOYHUKM:

1. HImunr, P. A. AnreOpa. 3a1ayHuK-IIPaKTUKYM [ DIIEKTPOHHBIN pecypc]: YueOHoe mocodue /
P. A. Hlmunr. — Cankr-IlerepOypr: CIIOIY, 2016. — Y. 4. — 184 c. — Pexum pocryna:
https://new.znanium.com/read?id=302340 — 3aru. ¢ skpana.

2. A63anoBa, H. M. Maremaruka: anreOpa ¥ Hayajga aHalu3a, reoMeTpusi [DIEKTPOHHBIHI
pecype] : mpaktukym [mis CIIO] / H. M. A63anosa, FO. H. Caguukora, 10.®. CuBuibkaepa ;
MI'TVY. - Marautoropck : MI'TY, 2017. - 1 anekrpon. onTt. auck (CD-ROM). — Pexum goctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.
pdf&view=true . — MakpooOBbeKT.

3. SumeneB, JI. T. MaremaTtuka B mnpumepax W 3agadyax g HoAroToBku kK EID wu
nocryrienuto B BY3 [Onekrponnsiii pecypce]: yu. moc. / JL.T. Slumenes, 2-¢ u3a., gon. — Mocksa:
ByzoBckuit  yueOuuk, HHUI[ HHDPA-M, 2016. - 336c. — Pexum pocryna:
https://new.znanium.com/read?id=32448 — 3aru. ¢ 3kpaHa.

IIporpammuoe obecnieuenune u nrepHer-pecypcnl:

HaunmenoBanmue I1O Ne /loroBopa Cpok aelicTBHS JTHIECH3UU

MS Windows 7 (mommmcka | [I-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium)

MS Office 2007 Nel35 or 17.09.2017 OeccpodHo

7 Zip CBOOOJIHO  pacIpocTpaHsemMoe | 6ecCpoIHO
(https://www.7-zip.org/),

HNHuTepHeT-pecypcsl
1. @enepanbHblii  1EeHTp HH(OPMAIMOHHO-00pa3oBaTeNbHbIX pecypcoB — DIHOP
[DnexTponHsbIit pecype]. — Pexxum moctyma: www.fcior.edu.ru , cBo6oaHbIi. — 3ari. ¢ skpaHa. 3.

pyc.

2. Enunas xoyuiekuusi LU(poBBIX 00pa3oBaTeNIbHBIX PECypcoB [DNEKTpOHHBIH pecypc]. —
Pesxxum moctyma: www.school-collection.edu.ru , cBo6omubIi. — 3ari. ¢ akpana. 53. pyc.

3. UHTyUT — HalMOHAIbHBIA OTKPBITHIA YHUBEPCHUTET. [DJIEKTpPOHHBIH pecypc|. — Pexum
noctyma: Www.intuit.ru/studies/courses , ceo0oaHsIi. — 3ari. ¢ skpaHa. f3. pyc.

4. MEGABOOK: ynuBepcanbHas sHuukioneaus Kupmima u Medonus. [DneKTpOHHBIH
pecypce]. — Pexxum nocryna: https://megabook.ru/ , ceo6oansbrit. — 3ari. ¢ skpana. 53. pyc.

5. @epepanbHbli  0Opa3zoBaTenbHbIl  mopTan  «HpOpMaMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUM B 00pa3oBaHUN». [OnexTpoHHBIH  pecypc]. — Pexum  nmocryna:
http://window.edu.ru/resource/832/7832 , cBoboaHbIit. — 3ari. ¢ skpana. 53. pyc.

6. [Topran udposoro odpasoBanus. [ DeKTpoHHbBIN pecypc]. — Pexxum goctyna: www.digital-
edu.ru , ceoboaHbIH. — 3ari. ¢ skpaHa. 53. pyc.

7. Enunoe okHO Jgoctynma K oOpa3oBaTenbHBIM pecypcam Poccuiickoit ®Deneparuu
[DnexTponHsbIii pecype]. — Pesxum mocryma: http://window.edu.ru/ , cBo6oanbIi. — 3ari. ¢ KpaHa.
S3. pyc.

3.3 YyeOHo-MeTOAMYECKOE 00eciedyeHre CAaMOCTOSITeIbHOI padoThl 00y4arOLIUXCSA
CamocrosTenbHas paboTa sBIseTCSs  O0s3aTENBHOM  JUIL  KaXaoro  oOydaromerocs.
CamocrosTenbpHas pa60Ta MOKCT OCYHICCTBIATHCA MHAUBUAYAJILHO WJIM I'pyIllIiaMyu B 3aBUCUMOCTU
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OT LN, 00beMa, KOHKPETHOM TeMAaTUKH CAMOCTOATEIbHOW paboThl, YPOBHS CII0)KHOCTH, YPOBHS

YMEHUH 00yJaromuxcs.

npenenax BPEMEHH,

KouTponb pe3ynbTaToB BHEAYAUTOPHOH CaMOCTOSITENIbHON pabOThI
OTBEJICHHOTO Ha 00s3aTenbHbIe Y4eOHBIC 3aHITHS W BHEAYJUTOPHYIO

OCYIICCTBIIATLCA B

CaMOCTOSITENIbHYIO paboTy o0ydaromuxcs 1Mo y4eOHOH AUCLUILIMHE, TPOXOAUT KaK B MUCHMEHHOM,
TaK M yCTHOW WJIM CMEIIaHHOW (opme, ¢ MPEACTaBICHUEM HU3JENUs WIH HPOAYKTa TBOPUECKOM
JESATEIIBHOCTH.

HCITIOJIB3YIOTCA:

B kayectBe ¢GopM M METOIOB KOHTPOJS BHEAYOUTOPHOH CaMOCTOSITEIbHON paboThI
IPOBEPKA BBIIOJHEHHOH paboThI

nperoaaBarCjiicM, CCMHHApPCKHUC 3aHATHA,

TCCTUPOBAHUC, CAMOOTYCTHI, KOHTPOJIbHBIC pa60TbI, 3a1uTa TBOPUYCCKUX pa60T " ap.

Ne | HaumeHnoBanue pasjena/TemMsl Bupl 3aganuii 17151 caMOCTOSITENIBHON BHEAYTUTOPHOM paboThI
1 Teker 3apanusi: Tunossie pacdyeTHO-TpaduiecKre padboThI
Tema 1.1. Pa3BuTHe mOHATHUS O Heap: yrirybnenue panee N3ydeHHOTO MaTepralia, BRIpadoTKa
qucIie YMEHHI U HABBIKOB 110 IPUMEHEHUIO (hOPMYII, COCTABICHHUIO
Tema 3.1. IIpousBogHas JIrOpUTMa TUIOBBIX 33JaHUI, IPUMEHEHHE MTOTYYEHHbIX
GyHKIIMY U ee TPUMEHEHUE 3HaHUH Ha MPAKTHUKE.
Tema 3.2 UnTerpai u ero Pexomenaauuu 1o BbINOJHEHHIO 32/IaHNS . BBITIOJHEHHE
MIPUMEHEHUE YOPAKHEHUN 1O MPEIJIOKEHHOMY aITOPUTMY
Tema 4.3 MHOrorpaHHuKY U CaMOCTOATEJIbHBIN ITOMCK aJITOPUTMa BBIIIOJIHEHUS
KpyTJIble Tela YIPAKHEHUU
Kpurtepuu oieHKH: TOYHOCTH pacueTOB; 00HEM BBITIOJIHEHHBIX
3a/1aHui, ohopMIICHHE.
2 Tewma 1.1 Pa3BuTne noHsATHS O Texcr 3aganus: BeIoIHUTE TECT.
quclie Heab: 06paboTka, 3aKperieHHe U CUCTeMaTU3alHsl 3HAHUIA TT0
Tema 1.2 ®yHkuMu U rpa@uKku | TEMe 3aHSTHSL.
Tewma 1.3 Kopnu, crenenu u PexoMenganuy no BbIIOJTHEHUIO 3aJaHUS .
sorapudMbl 1. TlpounTaTh KOHCHEKT TEMBI
Tema 2.1 OcHOBHbIE IOHATUSA 2. W3yuuTh MaTepuan yueOHUKa
TPUTOHOMETPHUHU 3. BrmonHHTH 331aHUS TECTA.
Tema 2.2 Tpuronomerpuueckue | Kpurepum ONEHKH: YpPOBEHb YCBOCHHS TEOPETHUECKOIO
YpaBHEHHUS U HEPABEHCTBA MaTepuaa.
Tewma 3.1 IIpousBognas
(GyHKIMY U ee IPUMEHEHUE
Tema 3.2 UnTerpai u ero
IpUMEHEHNE
Tema 4.1. Koopaunatsl u
BEKTOPbI
Tema 4.2. Ilpsamble u
IIJIOCKOCTH B IIPOCTPAHCTBE
Tema 4.3. MHOrOrpaHHUKH U
KpyTJIbIE Tella
Tewma 5.1. DnemeHTbI
KOMOWHATOPHUKHU
Tema 5.2 DnemeHTBI TEOPUU
BEPOSATHOCTEUN U
MaTeMaTUYECKON CTaTUCTUKHU
3 Tema 1.2. ®ynkiuu u rpaduku | Texer 3aganusi: CocTaBUTh IIoccapuit (3JeMeHT OpT(OIIH0)

Tema 4.2. Ilpsamble n
IUIOCKOCTH B IPOCTPAHCTBE.
Tema 4.3. MHOrOrpaHHUKH U
KpYIJIble Tena

He.]'lb: PACKPBITh COJACPIKaHUC OCHOBHBIX TCPMHUHOB,
Pa3bACHUTL CJIOBA-TCPMHUHBI B KOHTCKCTC ,HaHHOfI TEMBI,
PACKPBITh UX 3HAYCHUC, NaTh UX HAYYHOC TOJIKOBAHHC.
PeKOMeHIIaIII/[l/[ 110 BBITNTOJIHCHHUIO 3aJaHUA .
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Jli1s BeieHus raoccapusi 10JKHA ObITh 3aBeieHa OTAeNbHas
TETpaJb WIK MOKHO BECTH CIOBaph C KOHIIA O0IIeH TeTpaau
JUISI KOHCIIEKTOB, BOBMOKHO COCTaBJIEHUE 3JIEKTPOHHOTO
rJoccapus Kak OJIHOTO U3 BUAOB UHAUBUAYAJIbHBIX POEKTOB.
Kputepuu onenku: rioccapuii crnaercs B OyMaXHOM WM
3JIEKTPOHHOM BapUaHTE, YPOBEHb YCBOCHUS TEPMUHOJIOTHH,
odopmIIeHHE TII0cCcapusi B COOTBETCTBHH C TPEOOBaHUSIMHU.

Tema 1.2 @yHkiuu u rpaduku
Tema 3.1 ITpousBoanas
(GyHKIIUYU U €e IPUMEHEHUE
Tema 3.3. MHOTOTrpaHHUKHU U
KpyTJble Tena

Texer 3apanus: CocTaBUTh CPAaBHUTEIBHYIO TAOIUILY
Henp.: DNOBTOPUTP M CHCTEMaTU3UPOBATH  HU3YYCHHBIN
Marepual, Hay4uTbCS BBIACIATH IJIABHOE M OCHOBHOE,
JAKOHWYHO, KOMIAKTHO M CXaTO M3JI0XKUTh OTOOPAaHHBIN
MaTepuall, HAy4YUTbCA  KJIACCU(UIMPOBATH  M3JIaraeMbIi
MaTepuai 1o ypoBHIM 3HAYMMOCTH.
PexoMeHganuu 1o BLINOJHEHHUIO 321aHUA. JaHHBIE CPEACTBA
HarJIsIIHOCTH BBITOJIHSIOT (PYHKIMIO KOHCIEKTUPOBAHUS
Marepuana. [Ipyu mocTpoeHnn CTpyKTypHO-JIOTHYECKON CXEMBI
TEMbl HEOOXOJUMO BBIJICNIUTH IJ1aBHOE B TeMe. JIakOHMYHO,
KOMITaKTHO, C)KaTO M3JIOKUTh OTOOpaHHBINA MaTepuai. Jlornka
IIOCTPOEHHUSI CTPYKTYPHO-JIOTHUECKUX CXEM - OTPAKCHHE
COJIEpPKATEIIBHBIX CBA3EH MEXAY €AUHULIAMH H3JIaracMoi
uHpOpMalNH, UX YeTKas KiacCu(UKalus 0 YPOBHIM
3HAYUMOCTH.
Ortanbl paboThl HaJl CTPYKTYPHO-IOIMYECKON CXEMOM:
[Mouck nupopmarmu
Amnanu3 uHpopmManuu
Ocwmeicnienre nHpopMaIuu

4. Cunre3 uHpopmanuu.
Kpurepun onenkn: 000CHOBaHUE, IOTUYHOCTD, YETKOCTH,
PalMOHAIBHOCTD U3JI0KEHUS MaTepUaa.

wnh e

Tewma 1.3 Kopnu, crenenu u
Jorapupmbl

Tema 2.1 OcHOBHBIE IOHATHS
TPUTOHOMETPHH.
[IpeoOpazoBanms
TPUTOHOMETPUUECKHUX
BBIPAKCHMUII.

Tema 4.2 IIpsimble ¥ INIOCKOCTH
B IIPOCTPAHCTBE

Tema 4.3 MHOrorpaHHuKH U
KpyTJble Tena

Texkcr 3agaHusa: BeinoiHeHe MPOEKTOB.
Tembl npoexToB

1.  ®OyHKIUH B IPUPOJE U TEXHHKE.

2. Meroapbl penieHus oKa3aTeIbHbIX YPAaBHEHUN U
HEPaBEHCTB.

3. Mertoap! perieHus JorapuGMuIecKux
YpaBHEHUH U HEPABEHCTB.

4.  Jlorapudpmuueckas Gynkuus. Yucio e.

S. Pacmmpenue nousarus yucna. 3aueM HYKHbI
HOBBIE YHCJIA.

6.  IlonspHas cuctemMa KOOpAHMHAT.

7. Kparkwuii cipaBOYHHUK O MateMaTuke s 1
Kypca.

8.  BekropHoe 3a7aHue NPSAMBIX U IUNIOCKOCTEH B
IIPOCTPAHCTBE.

9.  CrnoxeHue rapMOHHUYECKUX KOJICOAHUH.

10. T'paduueckoe pernieHue ypaBHEHUH 1
HEPaBEHCTB.

11. IIpaBuibHBIEC U MOTYIIPABUILHBIE
MHOT'OI'PaHHHKH.

12. KoHuYeckue ceueHUs U UX MPUMEHEHHE B
TEXHUKE.

13. Tlonstue nuddepeHimana u ero NpuiIoKeHHs.
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14. WccnenoBanue ypaBHEHUN U HEPABEHCTB C
napaMeTpoM.
15. ®yHKus B NOCIOBUIIAX U MOTOBOPKAX.
16. Crarucruueckoe uccinenoBanue "Pacxon
AJIEKTPOIHEpruu 3a rox"”
17. Tpuronomerpus B puU3HNKe U apXUTEKTYpeE.
18. Ilupamupaa, Kak UCTOPUYCCKUHN U
MaTEeMaTHYECKHU 0OBEKT
19. IlpousBoaHas B XUMHH U OUOJIOTHH
20. MHOrorpaHHHUKH B apXHTEKTYpe.
Heab: nmokazatb yMeHHs OTACIBHOTO YUEHHUKA WM TPYIIIIHI
00y4aroImuxcs UCIOIb30BaTh MPUOOPETEHHBIN HA YpOKax
MaTEeMaTHKHU UCCIIE0BATEIbCKUN OTIBIT;
peanu3oBaTh CBOW MHTEPEC K AUCLUUIUINHE; TPUYMHOXKHUTD
3HAHUA [0 MATEMATUKE U JIOHECTH MPHOOPETEHHbIC 3HAHUS
CBOWIM OJHOTPYIIITHHKAM;
MIPOJIEMOHCTPUPOBATH YPOBEHb 0OYUEHHOCTH 110 MAaTEMAaTHKE;
COBEpPILEHCTBOBATh CBOE YMEHHE Y4aCTBOBATh B KOJIJICKTHBHBIX
(dhopmax oOIICHHUS;
MOHATHCA Ha O0Jiee BHICOKYIO CTYIIEHb 00YYEHHOCTH,
00pa30BaHHOCTH, PA3BUTHUS, COIIMATILHON 3PEIOCTH.
PexomeHIal[UuM M0 BHITIOJTHEHUIO 32 JaHUS .
[TpoexT MokeT OBITh peaan30BaH B J1000H hopme, B TOM
4uclie, MPa3IHUK, BEICTaBKa, BAKTOPUHA, ra3eTa u T.1.
Otansl paboThl HaJl TPOSKTOM:
1. Oran nuianupoBaHus (BBIOOP TEMBI, TIOCTAHOBKA NMPOOJIEMBI
HCCIIEIOBaHUS)
2. Dtarn BhIMOTHEHUS (MTOUCK, 00paboTKa U CUCTeMaTU3alIUs
nHpOpMAINY, ONTMCAHUE TTPEIMETa UCCIICTOBAHMS)
3. [IpencraBnenne mpoAyKTa MpoeKTa (3aluTa Mpe3eHTalHH,
JEMOHCTpaLUsi 00bEMHOM (QUTyphl, aHAIU3 TPYIHOCTEN
BBITIOJTHEHUS] )
Kpurtepuu onieHKH: akTyaIbHOCTbD, TITyOUHA, HAYYHOCTD,
MPaKTUYeCKasi 3HAYUMOCTh, HOBU3HA.

Tewma 4.1. KoopauHate! u
BEKTOPBI

Texer 3apanus: Pemenue qoManineil KOHTPOJIbHOM paboOTHI.
TpeyroiabHUK 3a1aH KOOpAMHaTaMu BepiuH. Iloctpoiite 3ToT
TpeyronbHUK. Halinure:

1) VYpaBHEHHS CTOPOH 3TOTO TPEYTOJbHHUKA

2) VYpasaenue npsmoii BN, napamiensHoii cropone AC;

3) VYpaBuenue meauansl CD;

4) VYpasuenue BoicoThI AE;
Bennuuny yrina B.
Heab: yroyOnenue panee W3y4eHHOr0 MaTepuana,
BbIpabOTKa YMEHHMI U HaBBIKOB IO MIPUMEHEHHIO (hopmy,
COCTABJICHUIO aJITOPUTMa TUIOBBIX 33JIaHUN,
IIPUMEHEHNE NIOJyUYEHHBIX 3HAaHUI HA IIPaKTHKE.
PexoMeHaa1Mu 110 BBINOJHEHUIO 32 1aHUA
I1o 3ajaHHBIM KOOpAMHATAM ITIOCTPOMTE TPEYTOJIbHHUK.

YToObl COCTaBUTh YPaBHEHUS CTOPOH TPEYroJIbHHKA,
HY>KHO IIPUMEHUTH YpPaBHEHUE IIPSIMOM, IPOXOALICH uepes3 1B

TOYKWU.
X7X1 _ Y7V
X2—Xq Y2=Y1
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Tak kak npsimas BN napannensna cropore AC, To yriioBbie
KOA(QPHUIHUEHTHI 3TUX MPAMBIX OyIyT paBHbI. 3HAYUT, U3
ypaBHeHUs1 cTOPOHBI AC HY»KHO BBIPa3UTh €€ YIJIOBOU
KOX(QPHUIHUEHT U COCTaBUTh ypaBHeHUE Tpsimoii BN, ucmonb3ys
ypaBHEHHE IPSAMOMH € YIIIOBBIM KO3 (PUIIMEHTOM:

Yy — Yo = k(x —xp)
Menuana TpeyrojbHHKa JEJIUT €ro CTOPOHY HOIOJIAM.

Hy>xHO HaliTH KOOpAMHATBI CEPEAUHBI OTPE3KA :
D (m atye

2 72 3
IPSIMOH, TPOXOASIIEH Yepe3 1B TOUKH.

BricoTa — 0Tpe30K, MPOBEJCHHBIN U3 BEPIIUHBI

TPEYroJbHUKA MEPIEHIUKYIISIPHO IPOTUBOIIOIOXKHON CTOPOHE.
3HaYNT, UCTIONB3YS MPU3HAK EPICHIUKYIIPHOCTH TPSMBIX,

HY)KHO HaiiTu yrioBoi ko3dduument Boicotsl AE (kyp =

) . A 3aTeM COCTaBHUTb ypaBHEHHE MeIUaHbI, KaK

1 o
— k—) CocTaBUTh YpaBHEHHE BBICOTHI, KaK MPSIMOM C YTJIOBBIM
BC

KOd(PUIIHEHTOM.
VYToJ1 B TpeyrojabHUKE MOKHO PACCMOTPETh, KaK yroJ
MEXIy BEKTOpPaMH:

BA-BC
cosB e ——
|BA| - |BC|

Kpurtepuu oieHKH: TOYHOCTH pacueTOB; 00HEM BBITIOJHEHHBIX
3aJjaHui, ohopMiIeHue.

4

KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUSI YUYEBHOM
JUCLUIINHBI

KoHTposb u oLieHKa pe3ysbTaTOB OCBOEHUS TUCLMIUIMHBI OCYILIECTBIISETCS MPENnoiaBaTesieM B
MpOLIECCe TEKYIIET0 KOHTPOJIS U IPOMEXKYTOUHON aTTECTALIUU.

4.1 Texymmii KOHTPOJIb

No KoHnTtponmpyemslie pa3aensl Kontpomupyemsie HanmenoBanue
B (TeMbl) yueOHOM TUCITUTLTUHBI pe3yIbTaThl OIICHOYHOT'O CPEJICTBA
1 BBenenune Tecm
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIP1, ITP2,
Pa3znen 1 Aareopa 11P3, IIP4,1IP5, IIPS, Tecm
ITP10, ITP12
3 Tema 1.1. PazButue nossrus o JIP4, JIP9, MP1 MP3, | lIpaxmuueckas paboma
MP9Y,ITPI, ITP2, IIP3, | (npaxmuueckoe 3a0arue)
11P4, I1P8 Tecm
4 JIP4, MP1, MP3, MP4, | I[Ipakxmuyeckas paboma
Tema 1.2 @ynxuun u rpaguku MPY, IIP1, IIP2, IIP5, | (npakmuyeckoe 3adanue)
1IPS, IIP10, IIP12 Tecm
5 Tema 1.3 KopHu, creness u JIP9, MP1, MP3, MPY, | [Ipakmuueckas paboma
' ’ 1IP2, IIP3, ITIP4, ITIPS, | (npaxmuueckoe 3adarnue)
norapu@mbl IIrPi10 Juxmanm
Koumponvnas paboma
6 Pa3nen 2 JIP9, MP1, MP3, MP9, | Konmponvnas paboma
OCHOBBI TPUTOHOMETPHUH IIP3, ITP4, ITPS, ITP10
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Tema 2.1 OcHOBHBIE HOHATHS
Tpuronomerpuu. [IpeobpazoBanus
TPUTOHOMETPUYECKHUX BBIPAKCHUN

JIP9, MP1, MP3, MP9,
1IP3, ITP4, ITPS, IIP10

Ipaxmuueckas paboma
(npaxmuueckoe 3a0arue)
Tecm

8 | Tema 2.2 TpuronoMeTpryeCcKHe JIP9, MP1, MP3,MP9, | [Ipaxmuueckas paboma
ypaBHEHUS U HEPABEHCTBA 11P3, I1P4, 11P10 (npakmuueckoe 3adanue)
9 JIPY, JIP13, MP1, MP3,
Paznen 3 Hauana MPS, MP9, ITP1, ITP2, Tecm
MaATEeMATHYIECCKOIo aHajiu3a I1PS, HP8, HP10,
IIP11, IIP12
10 T JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
eMa 3.1 IIpousBoanas KLU ’ ’ ’ ’
dee o I/IMCECHI/IG dyn MP5, MPY, I1P1, IIP2, | (npaxmuueckoe 3adanue)
P 11Ps, ITP8, 1TP10, Konmponvnas paboma
IIP11, IIP12
11 | Tema 3.2. UnTerpan u ero JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
IIpUMEHEHHE MP5, MPY, I1PS5, IIP8, | (npaxmuueckoe 3adanue)
11P10 Konmponvnasn paboma
12 JIPY, JIP13, MP1, MP3,
Pasnen 4 I'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
1IP6, IIPS, IIP10
13 Tenta 4.1 KoODIIHATLL 1 BEKTODLL JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
' P p 11P6, I1PS, I1IP10 (npakmuueckoe 3a0anue)
14 | Tema 4.2 [Ipsmbie u wiockoctu B | JIP9, MP1, MP3, MP4, | [Ipakxmuueckas paboma
IPOCTPAHCTBE MP9Y, IIP2, IIP3, IIP6, | (npaxmuueckoe 3adarue)
11P9, ITP10 Konmponvnas paboma
15 | Tema 4.3 MHOTOTpaHHHUKH U JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma

KpyTJIbIE Tela

MP4, MP9, IIP1, ITP 3,
I1P6, ITP8, ITP10

(npakmuueckoe 3adanue)
Konmponvnas paboma

Pa3nea 5 KomOunaropuka,
CTATHCTHKA U TEOPHUSs
BEPOATHOCTEH

JIP4,JIP9, MP1, MP3,
MP9, ITP1, ITP7, TIPS,
I1P13

Tecm

Tema 5.1 DnemeHTsI
KOMOWHATOPUKH

JIP4,JIP9, MP1, MP3,
MP9, ITP1, ITP7, IIP8

Ipaxmuueckas paboma
(npakmuueckoe 3adanue)

Tema 5.2 DneMeHThI TEOpUH
BEPOATHOCTEN U MaTEMaTUYECKOU
CTAaTUCTUKH

JIP4, JIP9, MP1, MP3,
MP9, IIP1, ITP7,IIPS,
I1IP13

Ilpakmuyeckas paboma
(npakmuueckoe 3adanue)

4.2 Ilpome:kyTOUYHAs aTTeCTALUSA

[IpomexyTouHas arTecTanys OOYYAIOIIMXCS OCYIIECTBISETCS MO 3aBEPUICHUHM HW3YYEHUS
JUCLUIIJIMHBI U IT03BOJISET OIPEIEIUTh KaYeCTBO U YPOBEHD €€ OCBOCHHS.
dopma IpoMeKyTOUHOU aTTecTalluy Mo JucuuIuinHe «MartemaTukay - 1uddepeHIupoBaHHbIH

3a4eT B | cemecTpe U 9K3aMeH BO 2 ceMecTpe.

No Konmponwvnwie 6onpocot oughgpepenyuposannozo Tema

3auema/OudaKmuyecKue eOuHUYbl
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1 | ®ynkius. CeolicTBa pyHKIMH: 007acTh onpeneneHus, Hyau Gyaknun, | Tema 1.2 OyHKIMM U
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEUYETHOCTh, MOHOTOHHOCTD, | rpaduKu
IKCTPEMYMBI, 00J1aCTh 3HAYCHUH.

2 | OnpeneneHust CTENICHU YMCIIA C pa3IMYHBIMU MoKa3aTensiMu. CBOMCTBa
CTEIEHEH. Tema 1.3 Kophu,

CTETICHH U JIOTapH (MBI

3 | Onpenenenue norapupma urcna. OCHOBHOE JTorapuMUIecKoe
ToXAecTBO. TeopeMsl 0 norapupmax. @opmyna nmepexosa OT OAHOTO
OCHOBAHHUS K JPyroMy.

4 | Onpenenenusi TPUTOHOMETPUYECKUX (DYHKITHIA.

Tema 2.1 OcHoBHBIE
HOBHBIE TPUTOHOMETPHUYECKUE TOKICCTBA.
5 | OCHOBHBIE TPUTOHOMETPHUECKUE TOXKIECTBA TOHSITHSL
6 | ®opMyIbI CIOKECHHUS. TPUTOHOMCTPHH.
[IpeobpazoBanus

7 | ®opmyIbl NpUBEACHUS.

TPUTOHOMETPUUECKUX

8 | ®opmybl mpeobpa3oBaHus CyMMBI M Pa3HOCTH TPUTOHOMETPHUYECKHUX BBIpaXEHUI
(GyHKIMI B IPOU3BEICHHE.

9 | OnpeneneHust 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMH.

10 | ®opmynbl KOpHEH MPOCTEUITNX TPUTOHOMETPUUECKUX YPABHEHHIA. Tema 2.2

Tpuronomerpuueckue
ypaBHEHUSA U
HEPAaBEHCTBA
Ne Tunosble 3a1aHus 11 IK3aMeHa Tema
Oos3aTesIbHAsSE YACTh
1 Pemmre nmokazarenbHOE ypaBHEHUE: Tema 1.3 Kopnu, crenenu u
norapupMbl
4_9x+1 =7
2 Pemnte norapudmMuyueckoe HepaBEHCTBO: Tema 1.3 KopHu, crenenun u
J0rapuQmbl
(2x—-7) > —-1.
3 VYupocrure: Tema 2.1 OcHOBHBIE TOHATHUS
o TPUTOHOMETPHH.
cos cos 2a +tg asinsin2a.
[IpeobpazoBanus
TPUTOHOMETPHUYECKUX
BBIPAKECHUU
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4 Pemnre TpuroHoMeTpUYECKOE ypaBHEHUE:! Tema 2.2 Tpuronomerpuyeckue
Y YpaBHEHUS U HEPABEHCTBA
2
sinsin 2x = —
2
5 HaiiTu 3HaueHue npon3BOAHON B TOUKE Xo: Tema 3.1 ITpousBoanas
. (GyHKLIUU U ee TPUMEHEHUE
f(x)=2x —at g
3x—1 ' 70 '
6 HaiiauTe HanMeHblee 3HadeHue GyHKuun y = x> — x2 — Tema 3.1 [IpousBogHas
8x + 4 wuaorpeske [1;7]. GYHKIMK U ee TPUMEHEHHUE
7 Haiiaure mpoMexyTku Bo3pacTaHusi PYHKIIUU: Tema 3.1 ITpousBoanas
L (GyHKLNU U ee TPUMEHEHUE
4
y==—x"—2x
2
8 Brruucnure HeonpeaeneHHblid HHTErpall: Tema 3.2 UnTerpai u ero
IPUMEHEHUE.
1
f <§coscosx + 2x —+/x | dx
9 K miockocty npoBesneHa HakIOHHass MA U NeprieH uKyIsip Tema 4.2 [Ipsimble U TJIOCKOCTH
MO, paBHblii 15 cM. Yromn Mexay HaKJIOHHOM U IIOCKOCTBIO B IIPOCTPAHCTBE
cocrasnser 30°. Haiinute niivHBI HAKJIOHHOM U €€ MPOEKIINH.
10 Haiitn ckansipHO€ pou3Be€HNE BEKTOPOB: Tema 4.1 KoopauHats! 1
BEKTODBI.
a=(2;3-4); b=(1-21).
JlonosiHUTEILHASA YACTh
1 =3 (1 Tema 1.3 Kophwu, crenenu u
PemmiTe nmokasarenbHOE HEPABEHCTBO: | = 20 < | =
2 8 J0rapuQMbl
2 Pelute TpUroHoMeTpUYECKoe ypaBHeHue: 3sin’x — 7 Tema 2.2 TpuronomeTrpuyeckue
sin sinx cos cos x + 2cos?x = 0. YpaBHEHUS U HEPABEHCTBA
3 Beruucnure mionanabs KpUBOJIMHEMHON Tpaneyu: Tema 3.2 UnTerpain u ero
s IIPUMEHEHHUE.
y=x> y=0;, x =3.
4 B ocHOBaHMH NIPSIMOM IPU3MBI JIEKUT TPEYTOJIBHUK CO Tema 4.3 MHOrOrpaHHUKH U
cropoHamu 39 cMm, 17 cM n 28 cM. BeicoTa mpu3Mel cOCTaBIsET KpYyIJIbIE TEJIA
20 cm. HaiiguTe nMoiHyI0 MOBEPXHOCTh U 00BEM NMPU3MBI.
5) Haiitu npon3BoIHYIO CIOXKHON (QYHKIUU: Tema 3.1 IIponsBonHas
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X (GYHKIIUY 1 ee TPUMEHEHUE
= [Ilnln sinsin - .
y=| :

Kpurepum ouenku ougpgepenyuposannozo 3auema u Ix3amena

- «OTIAMYHO» - TEOPETUUECKOE COJIEP)KaHNE Kypca OCBOEHO IOJIHOCTBIO, O€3 MPoOeNoB,
yMeHHs c()OpPMHpPOBaAHBI, BCE MPEAYCMOTPEHHBIE MPOTrpaMMoN y4yeOHbIE 3a/aHus BBIMOIHEHBI,
KaueCTBO UX BBIMOJIHEHHUS OIEHEHO BBICOKO.

- «XO0pouIo» - TEOPETUYECKOE COACPKAHUE Kypca OCBOCHO IMOJHOCTBIO, 0€3 Mpo0esoB,
HEKOTOpBIC YMEHHUs C(OPMHUPOBAHBI HEOCTATOYHO, BCE MPEIyCMOTPEHHBIC MPOrPaMMOIl y4eOHBIC
3aJlaHus BBIMIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUI BBIMIOJIHEHBI C OITHOKAMH.

- «Y IOBNIETBOPUTEIILHO» - TEOPETUUECKOE COJIEpKAHUE Kypca OCBOCHO YAaCTHYHO, HO
mpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOIuMbIe YMEHHS PabOTBl C OCBOCHHBIM
MaTepUajIoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOil 00yUdeHHs
Y4eOHBIX 33JJaHHI BBITTOJHEHO, HEKOTOPBIC U3 BBITIOJHEHHBIX 3a/IaHUN COJIEPKAT OITHOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJEp)KaHWe Kypca HE OCBOCHO,
HEeoOXOouMBbIC YMEHUST He c(OpPMHpPOBAHBI, BBITIOJHEHHBIC YYEeOHBIC 3aJaHUS COICpPXKAT TpyObIe
OILIMOKHU.
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[Tpunoxxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI OBYUYEHMU A

1. AKTUBHBIE U
TEOPETHYCCKUX U NMPAKTHUECKHUX 3aHATHH:

HUHTCPAKTUBHBIC

METOIbI

HCIOJIb3YIOTCS  IIpM  TPOBEACHUU

Pasgen/rema

HpI/IMeHSICMBIe AKTHUBHBIC U
HHTCPAKTUBHBIC MCTObI

Kpatkas xapakrepucTtuka

Paznen 1 Anrebpa

Tema 1.2 Oynkumu,
HUX CBOMCTBa U
rpaduku

I'pynnossie nuckyccun

Ha nepBoM stane kaxpas rpymnmna u3ydaer u
XapakTEpPU3yeT  CBOMCTBA

GyHKIMHA.

3JIEMEHTapPHBIX

Ha BTopom j3Tane - aHaim3upys CBOIMCTBa
(GyHKIHH, CTPOAT UX TPaUKH.

Ha TPECTbEM 9TaIIc IIPOU3BOJAT

npeoOpa3oBanus rpaduKoB.

Tema 1.3 Kophu,
CTEIICHH,
Jorapu@msl

AHanu3 KOHKPETHOM CUTyaluu

Ha IIEPBOM ITAlIC paCCMATPUBAIOTCA CTCIICHH
C paoyvOHAJIBHBIM IIOKA3aTCJICM, HaXOIAT

HEJIOCTaTKH IIPHU PEIICHUN YPAaBHEHUM.

Ha BTOpoM 3Tame - oOCyXJEHHE U TOHMCK
peuieHus: MpoOJieMbl, W KaK CIEACTBUE -
BBEJICHHE JIorapudma uuca.

Paznen 2 OcHOBEI
TPUTOHOMETPUU

AHaJIu3 KOHKPETHOU CUTyalluu

CUTyalus-yIIPa)KHCHUC Ha TEMY

«TpUroHOMETpHs B OKPYKAIOILEM MUDPEY.

Pasnen 3 Hayana
MaTeMaTHYECKOTO
aHaau3a

I'pynnoBsie nuckyccun

OO6cyxnenue  mpoOIeMbl  HCCIEIOBaHUS

CBOWMCTB (yHKIMH, B MHUKPOTpyHmax u
MpUBEJIEHNE UX K OOIIeMy aJrOpuTMYy;
HaxoXXJIeHne Tuiomaneii guryp m oObeMoB

TEJI C IOMOIIBIO OIIPCACICHHOI'O HHTCTpajia

Pazpnen 4 I'eomerpust

Tema 4.3
MHOrorpaHHuK" 1
KpyTJjble Tena

HenoBas urpa

Kaxxgas rpynma moiydaeT CBOKO 3ajady Ha
BBEIYHCIICHUE o0beMa
MHOTOTpaHHHKa. ['pymma cocTaBisieT IUIaH

IMMOBCPXHOCTHU u

pelIeHusT W pelaeT 3ajady. 3aTeM rpymnmna
3alMIIAET PELIEHUE Y JIOCKH, OTBEYAET Ha
BOIIPOCHI.
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MEPEYEHDb TIPAKTUYECKHUX 3AHATUI

ITpunoxxenue 2

Conepxanue . KoanuectBo
HaumeHoBaHHe NMPAKTHYECKUX 3aAHIATHH
TeMbI 4yacoB
Paznen 1 Anredpa 34
Tema 1.1 1. Apudmernyeckue neHCTBUS HAJl pAIlMOHAIBHBIMU U 2
KOMIUICKCHBIMU YHCIIAMHU.
Pa3ButHe nonsTHs
0 4ymclie 2. ToxnecTBeHHbIE TPEOOPa30BaHUS PALIMOHAIBHBIX 2
BBIPAKCHU.
3. Pemienue panvoHalbHBIX ypaBHEHUN 2
4. PerieHue CUCTEM pallMOHANBHBIX YpaBHEHUN 2
5. Pemienune panroHalbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue ¢pynkiuii. CBoMCTBa TMHEHHOMH, 2
KBaJIPAaTUYHOM, KyCOUHO-TUHEHHON U IPOOHO-THHEHHON
DyHKIMHU U o
GbyHKIHIA.
rpaduku
7. Tloctpoenue u uyteHue rpaguKoB QPyHKIMIHA 2
Tema 1.3 8. Pemienne uppanmoHaNbHBIX ypaBHEHUH 2
Kopnn, crenenn, | 9. IIpeoOpa3oBanus BEIpOKESHUN, COISPIKAIIMX CTCIICHA U 2
sorapudMbl paluKabl.
10. Pemrenue moxka3aTebHBIX YPaBHEHHIA. 2
11. Pemenne moka3aTenbHbIX HEPABEHCTB. 2
12. Pemrenue moka3aTelbHBIX YpaBHEHUH U HEPABEHCTB. 2
13. HaxosxaeHue 3HaueHuil Jorapudma rno npomu3BoJIbHOMY 2
ocHOBaHMIO. [lepexo OT 0THOTO OCHOBAHHS K APYTOMY.
Beruucnenvie u cpaBHeHHE JIOTapu(pMOB.
JlorapudmupoBanue v MOTSHIMPOBAHKUE BHIPAKEHUH.
14. TlpuGnueHHbIC BRIYUCICHUS U PEIICHUE MPUKIIATHBIX 2
3ajad.
15. Pemienue norapuMu4ecKux ypaBHCHHI. 2
16. Pemrenue norapupmMrUUecKux HEPaBEHCTB. 2
17. Pemenue norapupMUUecKux ypaBHEHUN U HEPABEHCTB. 2
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HKCTpeMaNbHBIX 3HaueHu# ¢yHkuuu. [Ipuknaaneie 3ama4un

Pa3nes 2 OcHOBBI TPUTOHOMETPHH 17
Tema 2.1 18. PaguanHbIii METOJI U3MEPEHHUS YTIIOB BPAIICHUS U CBA3b C 2
rpanycHoil mepoi. HaxoxieHue 3HaueHu
OcHOBHbIE .
TPUTOHOMETPHUYECKUX (QYHKIINH.
HOHATHUSA
19. IlpeoOpa3oBaHus TPUTOHOMETPHUUECKUX BBIPAKECHUH. 2
TPUTOHOMETPHHU.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
[Ipeobpa3oBanus =
20. IIpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKECHUH. 3
[PUrOHOMETPHIECKHX DopMyIIBI CIOXKEHUS, YABOCHUS. DOPMYIIbI IPUBEICHHS.
BBIPAKCHHIT 21. IIpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKECHUH. 2
[IpeoOpa3oBaHue CyMMBI TPUTOHOMETPHUYECKUX (DYyHKIIHIA
POM3BEACHUE, TPEOOpPa30BaHNE TIPOU3BEICHUS
TPUTOHOMETPHUYECKUX (PYHKLIUH B CYMMY.
22. TloctpoeHne rpaiKOB TPUTOHOMETPHUYECKUX (DYHKIUH C 2
UCTIOJIb30BAaHUEM I'€OMETPUIECKUX MTPeoOpa3oBaHU.
Tema 2.2 23. [Ipocreiimme TPUTOHOMETPUYECKIE YPAaBHEHUS U 2
HEPaBEHCTBA.
Tpuronomerpuuec
KM€ ypaBHEHUSA U | 24. TpUroHoMeTpruecKue ypaBHEHHUS U METOBI HX PEIICHUSI. 2
HEpaBEHCTBA
25. TpuroHOMeTpHUYECKHE yPaBHEHHUSI. 2
Pa3nesn 3 Hayana MaTeMaTH4ecKoro aHaanu3a 30
Tema 3.1 26. YucnoBasi TMOCIENOBAaTEIBHOCTb, CIIOCOOBI €€ 3aJaHus, 2
BBIUUCIICHUS] ~ WIGHOB  TocienoBatenbHocT.  [Ipenen
IIpousBoaHas .
nociueaoBarenbHOCTH. Haxoxaenue npeaenoB QyHKIMM.
byHKLINU U ee
IpUMEHEHHE. 27. HaxoxxieHre IpOU3BOIHBIX 110 OMPEETICHHUIO. 2
28. IlpaBuna u dopmynsl auddepeHMpoBanus, TabIUIA 2
IPOM3BOJIHBIX JIEMEHTAPHBIX (DYHKITHIA.
29. Beiuncrienre npou3BOIHBIX CIIOKHBIX (DYHKITUH. 2
30. [IpousBoaHas: MEXaHUYECKUH U TEOMETPUUYECKHI CMBICI 2
IIPOU3BOAHON. Y paBHEHHUE KacaTEIIbHOM.
31. Obmas cxeMa uccineaoBaHus PyHKIINH. 2
32. UccnenoBanue (QYHKOHA C TOMOIIbIO TMPOU3BOJHON U 2
HOCTPOCHHE TPAPHUKOB.
33. Haxoxnenne HauOOJNBIIET0O W HAUMEHBIIETO 3HAYEHUS U 2
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Ha S5KCTPECMYM.

Tema 3.2 34. UnTerpan u nepBooOpasHasi. Haxoxnenune 2
HEOMpPEACIECHHBIX HWHTETPAJIOB TIPU IOMOIIM CBOWCTB
WNuTterpan u ero
HWHTETPAJIOB.
IPUMEHEHUE.
35. HTerpupoBaHre METOIOM 3aMEHBI IEPEMEHHOM. 2
36. uTerpupoBanue pa3InyHbIMH METOIAMHU. 2
37. Teopema Herorona-JleliOuuma. Brruncienue 2
OTIpe/IeNIEHHBIX UHTETPAJIOB.
38. Briuucienue onpeneaeHHbIX HHTETPAJIOB METOJOM 3aMEHBI 2
TIEPEMEHHOM.
39. Beruucnenue miomianei Gpuryp u o0-eMoB Ted. 2
40. dusznveckre MPUI0KEHUS HHTETPAJIOB. 2
Pa3nen 4 I'eomeTpus 32
Tema 4.1 41. Bextopel. [leiictBust ¢ BekTtopamu. JlekapToBa cucrema 2
KOOpJMHAT B MPOCTpaHCTBE. PaccTosiHEe MEX Ty TOUKAMHU.
Koopannatse! u
BEKTODBI. 42. JlexkapToBa cUCTeMa KOOPJIMHAT HA TUIOCKOCTH. Y paBHEHUS 2
IIPSIMOM, OKPYXKHOCTH. PemreHue 3amad Ha pacnoioKeHUE
MPSIMBIX HA TJIOCKOCTH.
Tema 4.2 43. PenreHue 3a1a49 Ha apajuIeIbHOCT PSIMOH | ITIOCKOCTH. 2
[Ipsmble u utockocT| 44, Perienne 3agad  Ha  TEPHEHIUKYISPHOCTH MPSIMOH U 2
B IIPOCTPAHCTBE. TJIOCKOCTH.
45. PemieHne 3ajay  Ha INpPUMEHEHHE TeopeM O Tpéx 2
MIEPIICHIUKYIIpaXx.
46. PenreHne 3a1a4 Ha apauIeIbHOCTh TUIOCKOCTEH. 2
47. Pemenue 3a/1a4 Ha ABYTPaHHBIC YTJIbL. 2
Tema 4.3 48. Pemenue 3a/1au Ha mapajijIeyIeue U Kyo 2
Mpnuororpanuuku | 49. Pemenue 3a1a4 Ha IpU3MY. 2
1 Kpyribie Tena. | 50. Pemenue 3agad Ha mupaMuy. 2
51. Pemienue 3ama4 Ha BBHIYHCICHHE O0BEMOB U MOBEPXHOCTEH 2
MHOTOTPAaHHHKOB.
52. Pemienue 3a1a4 Ha MIJTUHAP. 2
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53. Pemrenue 3a1a4 Ha KOHYC.

54. Pemenue 3amay Ha map u chepy. 2
55. Pemenue 3a1ay Ha KOMOMHAIIUN T€OMETPUICCKUX TEll. 2
56. Pemenue 3a1ay Ha KOMOMHAIIUY T€OMETPUUCCKUX TEII. 2
Pa3nes 5. KomOuHaTopuka, CTaTUCTHKA U TEOPHUS 4
BEepPOATHOCTEM
Tema 5.1 57. Penienne koMOMHATOPHBIX 3a7a4. Pasmelienus, couetanus 2
Y TIEPECTAaHOBKH.
JIEMEHTBI
KOMOMHATOPUKHU
Tema 5.2 58. Knaccuueckoe onpeeneHne BeposITHOCTH, CBONCTBA 2
BEPOATHOCTEM, TEOpeMa O CyMMe BEPOSATHOCTEH.
DNEeMEHTHI TEOPUH 9
Brruucienre BeposSTHOCTEH.
BEPOATHOCTEN U
MaTeMaTHIeCKOHN
CTaTHCTUKH
HToro 117
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

KoHnTtponmpyemslie
KonTponbHas paszensl (T?'MBI) KonTpoaupyembl OueHounbIe cpeacTBa
TOYKa yueOHOI € pe3yabTaThI
JUCIUTTNHBI
Nel Paznen 1. JIP4, JIP9, MP1 KontpoJabHas 1. Teopetuueckue
Auredpa MP3, MP4, MP9, paGora BOIPOCHI
IIP1, ITP2, IIP3, 2. TunoBsle 3a1aHns
IIP4, ITP5, IIPS,
1IP10, I1P12
Ne2 Pazpea 2. JIP9, MP1, MP3, KonTpoabnas Tunosrsle 3agaHus
OcHOBBI MP9, ITP3, ITP4, paGora «OCHOBBI
tpuronomerpun | 11P8, I1P10 TPUTOHOMETPHUID)
Ne3 Paznea 3. JIPY, JIP13, MP1, KounrtpoJsbHas Tunossle 3agaHus
Hauvana MP3, MP5, MP9, padoTa 1o Teme
matematuueckor | [IPL, IIP2, IIPS, «ITpon3BoaHas
0 aHAJIN3a 1ip8, ITP10, ITP11, (YHKUHH ¥ ee
1p12 NpUMeHeHHe»
KounrtpoabHas Tunosble 3a7aHUs
pabora no teme
«HHTerpas u ero
NpUMeHeHHe»
Ned Pasznea 4. JIP9, JIP13, MP1, Konrpoabnass |1. 3amaum c
T'eomerpus MP3, MP4, MP9, | paGora «IIpsimble IIOCTPOEHHEM
11P2, 1TP3, ITPO, U IJIOCKOCTH B yepTexa
11ps, 11P10 npocrpancrBe» (2. PacuerHble 3amaun
KonTpoabnasn
pabota no Teme
«MHoOrorpanHuKu
U KpYIJble TeJa
Nes Pasznea 5. JIP4,JIP9, MP1I, KonTtpoJsbHas Tect
Komounaropuka, | MP3, MPY, IIP1, pabora
CTATHUCTHKA U 11P7, ITPS, ITP13
Teopust
BEPOATHOCTEH
Ne6 JHomyck IHoprdoano 1. IIpakTHueckue
JK3aMeHy/ paboThI
3a4ery 2. Tectol
3. KoHTposnbHbIE
paboThI
IMpome:xxyrou | IuddepeHumrpoann YcTHbI 3a4eT TeopeTnueckue
Hasl bIi 3a4€T BOIIPOCHI 110
arrecrauus CoZIep )KaHUIO Kypca
IIpomexyTou OK3aMeH JK3aMeHaUMOHHbI | THUIOBBIC 3a1aHUA
Has e
aTTecTanusa OMJIeTHI
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JUCT PETUCTPALIMU UBMEHEHUHA U JOMOJIHEHUM

No |

/1

Paznen paboueii
MpOorpamMmai

Kpartkoe copepxkaHue Uu3MeHEeHUs/ I0TOTHEHHS

Pabouas nporpamma y4eOHOM AUCUMIUIMHBI « MaTeMaTHKa»
aKTyaJIu3upOBaHa.
B pabouyro Mporpammy BHECEHbI CIIEIYIOIINE H3MEHEHHS:

Jlarta,
° MPOTOKOJ1a
acenaHug 1K

[loanuce
npeacenarens |

3 YCJIOBUS
PEAJIU3ALIUU
VYYEBHOU

JTUCLIUTTJTUHBI

B cBs3U ¢ 3aKJ1109€HUEM KOHTPAKTOB CO CTOPOHHUMH
INEKTPOHHBIMH OUOIHOTEUHBIMH cHCTeMaMu Db

Axkanemus K-27-20 or 20.02.2020 r. UIT Bypuesa A.H.10
31.03.2023 r., Cucrema 31€KTPOHHOI0 00y4YEHHUS
«Axkanemusi» K-39-21 ot 12.07.2021 r. OO0 «Axkanemusi-
meaua» no 31.08.2024 r., 56C BOOK.ru K-40-21 or
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,2B5C FOPAUT K-42-21 ot 12.07.2021 r. OO0
«DnekTponHoe u3nateabctBo FOPAUT» ¢ 01.09.2021 mo
31.08.2022 r., OBC ZNANIUM.com K-44-21 ot 12.07.2021
r. OO0 3nanuym ¢ 01.09.2021 no 31.08.2022 r.,

[08.09.2021 .
[IpoTokon Ne
1
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