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1. IMOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma aucuMIiuHel «Marematuka» NpeaHa3HadeHa [Jisi M3yYeHUs B
WNunycrpuansaom uuctutyte (CIIO) VITY, peanusyromero o0pa3oBaTeibHYIO MNPOrpaMMy
cpeaHero obmiero oOpazoBaHMs B Ipeenax ocBoeHUs oOpasoBatenbHOU mporpammsl CIIO Ha
06a3e OCHOBHOro o0Omero oOpa3oBaHUS IMPH TMOATOTOBKE KBAIM(UIIMPOBAHHBIX paboumnx,
CITy’KaIIuX

Pabouast mporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpemnero obiiero
o0pa3oBaHMs, MPEABSBIAEMbIX K CTPYKTYpe, COJIEP)KAaHHUIO U pe3ylbTaTaM OCBOCHUS
JTUCIUIUIMHBL «MareMaTruka», ¢ y4eToM NMPUMEPHONH OCHOBHOM 00pa3oBaTeNIbHON MpPOrpamMMbl
cpennero oobmiero oopazopanusi, ogooperHorr ®YMO 1o obmeMy oOpa3oBaHUIO (TIPOTOKOJI OT
28.06.2016 Ne 2/16-3).

Conepxxanne pabodeld mporpamMmbl JUCHMIUIMHBL «MareMaTHkay HampaBlIeHO Ha
JOCTHKEHUE CIETYIONINX [Ee:

o (¢opMupoBaHue MpeICTaBJIeHUIl O MaTeMaTHKE KaK YHHUBEPCAJIbHOM S3bIKE
HAaYKH, CPE/ICTBE MOACTMPOBAHHUS SIBJICHUHN H MPOIIECCOB, 00 UAEIX U METOAAX MATEMATHUKH;

o pa3BHTHE JIOTUYECKOTO  MBINUICHHS, MPOCTPAHCTBEHHOTO  BOOOpaxKeHMUs,
QITOPUTMUYECKOHN KYJIbTYpPbl, KDUTHYHOCTH MBIIUICHUSI HA YPOBHE, HEOOXOIUMOM I OyayIien
poeCCHOHATBHOMN eATENFHOCTH, VIS TIPOIOJKEHUSI 00pa30BaHMs U CaMOOOpPa30BaHMS,

o OBJIaJleHHe MATeMATHYeCKUMHU 3HAHMAMHM U YMEHUSIMH, HEOOXOIMMBIMHU B
MIOBCEHEBHOM JKU3HU, JUISI U3YYCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JWCIUILINH Ha 0a30BOM
YPOBHE W IHMCUUIUIMH TPOPECCHOHATBHOIO IUKIA, I MOJy4deHHs 0oOpa3oBaHUS B APYTUX
001acTsIX;

J BOCNIMTAHUE CPEACTBAMH MATEMATHKH KYJIbTYphl JIMYHOCTH, TOHUMAaHHUS
3HAYMMOCTH MAaTEMaTHKH JIJIsl HAYYHO-TEXHHUECKOTO MPOTrpecca, OTHOMICHUSI K MAaTEeMaTHKE KaK
K 4acTH OOIIEYeI0BEYEeCKOM KYJIbTYphl Uepe3 3HAaKOMCTBO C HUCTOpHUEH pa3BUTHsS MaTEMaTHUKH,
HBOJIIOIMEN MaTeMaTHUECKUX UICH;

o HCNOJIb30BAHHE TNPHOOpPEeTeHHBbIX 3HAHMII M YMeHHl B NPaAKTHYECKOI
NAeATEeJbHOCTH U NOBCEIHEBHOM KU3HHU JJIS:

- pa3BUTHS  MHTEUIEKTYaJIbHBIX U TBOPYECKHX  CIOCOOHOCTEH, HAaBBIKOB
CaMOCTOSITENIbHOW JIeATEIbHOCTH, CaMOpeau3alii B pa3jMyHble 00JacTAX JesTeIbHOCTH,
BKJII0Yasl TEXHUYECKYI0, KaK MPo(UIbHYIO 00J1aCTh;

- paciMpeHust Kpyra MaTeMaTHUYeCKUX OHATUN U OIIpeIeIeHHH;

- COBEPILIEHCTBOBAHUS KOMMYHUKAaTHUBHBIX CIIOCOOHOCTEH, pa3BUTUSI TOTOBHOCTH K
IPaMOTHOMY MEXJIMYHOCTHOMY M MEXKYJIbTYPHOMY OOILIEHUIO;

- camMooOpa3oBaHUsl M y4yaCcTHd B NPOM3BOJICTBEHHOH, HAy4yHOH W
UCCJIE0BATEIBCKOM 1E€ATEIbHOCTH.

.MecTo AMCUMIUIMHBI B CTPYKType 00pa3oBaTeiabHOW Mporpammbl: MpoduiabHas
JTUCLUIUIMHA 00111e00pa30BaTeIbHOIO IIUKIIA.
KosmnuecTBo 4acoB Ha 0CBOEHHE IPOrPaAMMBbI JUCHUILIMHBI:

MaKCHUMaJIbHON ydeOHOU Harpy3ku oOyuatomerocst 504 gaca, B TOM 4ucie:
00s3aTenbHOM ayIUTOPHOI yueOHOM Harpy3ku oOydaromierocst 336 4acos;
CaMOCTOsTeNIbHON paboThl oOyuatorierocst 168 yacos.



2. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA IO AUCIHIUIIJIMHE
«MATEMATHUKA»

B pamkax ocBOoeHHs conaep)KaHHUS JAMCUUIUIMHBI «MaremaTtuka», oOecIeyrnBaeTcs
JOCTH)KEHUE 00YyYaIOIMMUCS CIEAYIOIINX Pe3yIbTaToB:

JIMYHOCTHBIX:

- C(l)OpMI/IpOBaHHOCTb OCHOB CaMOpa3BUTUA W CaMOBOCHHUTAHHA B COOTBCTCTBUH C
00I11€YeIOBEYECKUMH IIEHHOCTSAMU W HJ€aJaMU TPa)X<aHCKOro OOIIEeCTBa; TOTOBHOCTb U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPYECKON U OTBETCTBEHHO! /1€ATEIbHOCTH;

— HaBBIKM COTPYJIHUYECTBA CO CBEPCTHUKAMH, JETHbMH MJIAJLIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTebHOM, OOIIECTBEHHO OJIE3HON, Y4eOHO-UCCIEI0BATEILCKON, IPOEKTHON U APYTUX
BUJAX JI€ATEIILHOCTH;

— FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa3OBaHUIO, Ha
MPOTSDKEHUH BCEH JKM3HU; CO3HATENILHOE OTHOIICHHUE K HENPEpPhIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO yCIIEUTHON MpodeccnoHanbHOM U 00IIECTBEHHON ASITENbHOCTH;

— OCO3HAHHBIM BHIOOP Oyaylier mpoeccuu U BO3MOXKHOCTEH peain3aliuu COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB; OTHOIIEHUE K MPOPECCHOHAIBHOW IEATEIBHOCTH KaK BO3MOXKHOCTH
y4yacTusi B pEIICHWU JHYHBIX, OOIIECTBEHHBIX, T'OCYAaPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npo0Jem;

METalpeaAMETHBIX:

— YMCHHUC CAMOCTOATCIIBHO OIPEACTIATh HCIU OCATCIBbHOCTU MW COCTABJIATH IIJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYHICCTBIIATD, KOHTPOJUPOBATH 151 KOPPCKTHUPOBATDH
ACATCIIBHOCTDE, UCIIOJb30BaTh BCC BO3MOKHBIC PECYPCHI I JOCTHXKCHUA ITOCTABJIICHHBIX menei
U pcaJin3aliui IJIaHOB ACATCIbHOCTU; BBI6I/IpaTI> YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyAIIUAX

— YMEHHE MpPOAYKTUBHO O0OLIaTbcs M B3aMMOAEHUCTBOBATH B IPOLIECCE COBMECTHOM
JEeSATENIbHOCTH, YYUTHIBaTh IO3ULUU JPYTHX YYaCTHUKOB JESITEIbHOCTH, 3D EKTHUBHO
paspenatb KOH()IUKTHI;

— BJIAACHUEC HaBbIKaMU H03HaBaTeJILHOI>’I, y‘Ie6H0-HCCHe,Z[0BaTeHLCKOI>’I u HpOCKTHOfI
ACATCIIBHOCTH, HaBbIKaMH pa3pcuicHusd HpO6J’ICM; CIIOCOOHOCTH u TOTOBHOCTb K
CaMOCTOATCIIbBHOMY IMOHUCKY MCTOAOB PCHICHUS MPAKTUYCCKUX 3aJad, MPUMCHCHHUIO PA3JIMYHBIX
MCTOA0B ITO3HAHUS,

— FOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHOW HH()OPMAIIMOHHO-I03HABATEIBHOM
NeSITebHOCTH, BKJIIOYAsh YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(OpMAaIH,
KPUTHYECKH OIIEHMBATh W MHTEPIPETUPOBATH HHGPOPMAIUIO, MOIYYaeMYI0 M3 pa3INdHbIX
HUCTOYHUKOB;

— BJIQJICHUE SA3BIKOBBIMHM CPEACTBAMHU: YMEHHE $CHO, JIOTMMHO M TOYHO M3JaraTtb CBOIO
TOYKY 3PEHMS, UCII0JIb30BaTh a/ICKBATHBIE SI3BIKOBBIE CPEJICTBA;

— BJIAZICHUEC HaBbIKaAMU IM03HABaTEIILHOM pe(imeKcm/I KaK OCO3HAaHUSA COBCPHIACMBIX
}IGI)’ICTBHI;’I M MBICIIUTCIIBHBIX ITPOLECCOB, UX PE3YIIBTATOB U OCHOBaHI/II\/’I, rpaHuil CBOCIr0 3HAaHUA U
HC3HAHM:, HOBBIX ITO3HABATCJIIbHBIX 3a4a4 U CPCACTB JJIS UX JOCTUIKCHUS



— [ENEyCTPEMIIEHHOCTh B TOWCKAaX W TPUHSATUU pPEIICHUH, COOOPa3UTENbHOCTh U
UHTYULUS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX MPEICTaBICHUM; CHOCOOHOCTh BOCHPUHUMATH
KpacoTy U FapMOHUIO MUDA;

NnpeIMeTHBIX:

— cOpMHUPOBAHHOCTDH MPEACTABICHUI O MaTeMaTHKE KaK YaCTH MUPOBOM KYJIbTYpPbI U O
MeCTe MaTeMaTUKH B COBPEMEHHOH IMBMWIIM3AIMH, O CIIOCOOAaX OMHCAHMS Ha MAaTeMaTUYECKOM
SI3bIKE SIBJICHUN PEaIbHOTO MUPA;

— cOpMHUPOBAHHOCTH MPEACTABICHUI O MaTEMaTUYECKHX MOHATHIX KaK O BaKHEHIIMX
MaTeMaTUYECKUX MOJEIIAX, O3BOJIAIOIIMX ONKMCHIBATh U U3y4aTh PA3HbIC IIPOLIECCHI U SBJICHUS,
IMOHUMaHUE BO3MOKHOCTH aKCUMOMATUYECKOTO MTOCTPOEHUS MATEMAaTUUYECKUX TEOPUH;

— BJIAICHUC MCTOJaMH HOKAa3aTCJIbCTB U AJITOPUTMOB PCHICHUA; YMCHUC HUX IMPHUMCHATD,
MMPOBOAUTDL AOKA3ATCIbHBIC PACCYKACHUA B XO0AC PCUICHUA 3a1a4,

— BJIAICHUC CTAHAAPTHBIMH IIPUCMAMU PCHICHUSA PpallUOHAJIBHBIX W HPPAlUOHAJIbHBIX,
IMOKa3aTCJIbHbIX, CTCIICHHLIX, TPHUIOHOMCTPUYCCKHX ypaBHeHI/Iﬁ H HCPABCHCTB, HX CHCTCM;
HCIIOJIb30BAHUEC I'OTOBBIX KOMIIBIOTCPHBIX IPOTpaMM, B TOM HHUCIIC JJIA TOUCKA ITYTU PCIICHHUA U
HIUIIOCTpAlMU pCIICHUS ypaBHeHI/Iﬁ 1 HCPABCHCTB;,

- C(i)OpMI/IpOBaHHOCTb HpeI[CTaBJICHI/Iﬁ 00 OCHOBHBIX IIOHATUAX, HACAX HW MCTOJaX
MAaTEMATU4YCCKOI'O aHaJIM3a,

— BJIAJICHUE OCHOBHBIMU IOHATHAMHU O INIOCKUX M NPOCTPAHCTBEHHBIX I€OMETPUYECKHUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMHUPOBAHHOCTH YMEHHs paclio3HaBaTh Ha YEPTEXkax,
MOJENIIX M B PEAIbHOM MHUpPE IeOMeTpuYecKue (Urypbl; NPUMEHEHUE H3YYEHHBIX CBOWMCTB
reoMeTpuueckux ¢uryp u QopMyn Ui pemieHHs TeOMETPUYECKHX 3ajad M 3adad C
IIPAKTUYECKUM COJIEPIKAHUEM;

— chOpMUPOBAHHOCTh ~ MPEJICTABIEHUH O Tmpoleccax U SBJICHUAX, HMEIOIINX
BEPOSTHOCTHBIM XapakTep, O CTAaTUCTHUECKUX 3aKOHOMEPHOCTSAX B peabHOM MHpe, 00
OCHOBHBIX TOHATHUSAX 3JIEMEHTApHOW TEOPHUH BEPOSTHOCTEW; YMEHUW HAaxXOJIUTh U OLICHUBATH
BEPOSTHOCTH HACTYIUICHHsSI COOBITUH B NMPOCTEMIIMX MPAKTUUYECKUX CUTyallUsIX M OCHOBHBIE
XapaKTEPUCTUKH CIIy4alHbIX BEINYHH;

—BJIaJICHUE HAaBBIKAMHU HCIOJIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM MPH PELICHUN
3a7ad.



3. TEMATUYECKHWUM IIJIAH U COJAEPXKAHUE PABOYEH TPOT'PAMMBI
JANCHUITVINHBI «<MATEMATHKA»

KosnuecTBO ay1MTOPHBIX
Make
4acoB Camoc
Ne HanmeHnoBaHMe pa3ie/ioB U p:::i: Bcero | Teoper | Ilpakr./ | TosiTEN
n/nm | TeM/coaep:kaHue y4eOHOro Mmarepuajia HATDY . Jadopar | bHas
K o0yueH . pa6ora
ue 3aHATHSA
1 cemecTp
Pa3nea 1. Beenenne 6 4 4 2
1. 1. MaremaTrka B HAyKe U TEXHUKE 2 2 2
2. 2. Maremartuka npu OCBOCHHHU 2 2 2
npodeccuii CI10
Camocmoamenvnas paboma 2 2
Pegepam  «Mamemamuxa 6  moeil
npogheccuuy
Paznen 2. Pa3zBuTue NOHATHS 0 YUCTIE 20 12 12 8
l. 3. Tlonsitue o uucie. [elicTBus Haj 2 2 2
YHCIIaMU
2. 4. TlpuOnr>keHHBIC BHIYACICHUS 2 2 2
3. 5. KommiekcHble uncia 2 2 2
4. 6. JlelicTBus HaJ KOMIIEKCHBIMU 2 2 2
YHCIaMU
3. 7. Ywucna u KOpHU YpaBHEHHM 2 2 2
6. 8. KontpoapHas pabora 2 2 2
Camocmoamenvnas paboma 2
1.Ilpezenmayus « Mcmopus omxkpoimus
KOMNJIeKCHBIX YUCEeL)
2. 3anoanenue mabauyvt « Komniekchole 1
yucnay
3. Bvinonnenue 0omauine2o 3a0anus 5
v’ Jleticmeus nao uuciamu
V' Buluucnenue nozpewnocmer
v’ Jleticmeust ¢ KOMNIeKCHbIMU
yucaamu
Pa3nes 3. OcHOBbI TPMTOHOMETPHH 52 36 28 8 16
1. 1. PanmanHas u rpagycHas Mepsl 2 2 2
yr0B. YTIIbI BpalleHHs Ha
OKPY>KHOCTH
2. 2. Tpuronomerpuyeckue GyHKIUU 2 2 2
3. 3. OcHoBHBbIE (POPMYITBI 2 2 2
TPUTOHOMETPUU
4. 4. TIpeobpazoBanue 2 2 2
TPUTOHOMETPUIECKUX
BBIPAKECHUI
5. 5. TlpeobGpazoBanue 2 2 2
TPUTOHOMETPUUECKUX
BBIPAKECHUI
7. 6. Ilpaktuyeckas pabora 1: 2 2 2




«IIpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUI

7. Apxdynkuuu. CBoiicTBa

\S}

8. Ilpocreiimue
TPUTOHOMETPUYECKHE YPABHEHUS

10.

9. Ilpaktuueckas pabora 2:
«Ipocreiimue
TPUTOHOMETPUYECKHUE
YpaBHEHHUS»

11.

10. TpuroHomeTpu4YeCKre ypaBHEHUS

12.

11. TpuroHomeTpuieckue ypaBHEHHUs

13.

12. TpuroHomMeTpu4ecKre ypaBHEHHUS

13. TpuroHomMeTpu4YeCKre ypaBHEHUS

NN

14.

14. IlpakTrueckas pabora 3:
«TpuroHomerpuieckue
YpPaBHEHUSD)

NN

N[NNI

15.

15. TpuroHomeTrpudeckue
HEPaBEHCTBA

16.

16. TpuroHomeTpuyeckue
HEPABEHCTBA

17.

17. IlpakTuueckas pabora 4:
«Tpuronomerpuyeckue
HEPaBEHCTBA» »

18.

18. KonrpospHas paborta

CamocmosamenvHnas paboma
1. Boinonnenue 0omMauiHux 3a0anuil.
v’ Paduannas u 2padycHas mepbl
yenos
v’ Ocnosnvle popmynvi
mpucoHoMempuu
V' Tpuconomempuueckue ypasnenus
v’ Tpuconomempuueckue
HepaseHcmea

13

2. [loocomoska coobujenus Ha memy
«Hcmopua cmanoenenus u pazgumus
MPUSOHOMEMPULY

Hroro

78

52

44

26

2 cemecTp

Pa3nesa 4. OcHOBBI TPUTOHOMETPHH

8

=)

1.

19. Cuctemsl TPUTOHOMETPUYECKUX
yYpaBHEHUN

2

2.

20. CucremMbl TPUTOHOMETPUUYECKUX
ypaBHEHUN

2

21. Cucrtembl TPUTOHOMETPUYECKUX
ypaBHEHUM

Camocmoamenvnan paboma
Buvinonnenue oomawinezo 3adanus:
v Cucmemvl mpu2soHoMempuieckux
VpasHeHuu




Pa3gen

aHaJu3a

5.

Hayajna MareMaTH4ecKoro

61

=
<

34

21

1.

22.

ITocnenoBarenbHoctu. Ilonstue
MIPOU3BOIHOMN

23.

Dopmyiiel TudepeHIIMPOBaHUS

\S)

24.

Brrancnenue IMPOU3BOJIHBIX

[\

25.

Brraucnenne IMPOU3BOJHBIX

bl ol Rl g

26.

[IpakTuyeckas pabora 5:
«BpI4HCIIeHHE TPOU3BOTHBIX )

NN

a

27.

YpaBHEHHE KacaTeJIbHOMI

\S)

~

28

. YpaBHEHHE KacaTeJbHOMI

\S)

29.

Dduzuueckuit CMBICI
MIPOU3BOIHOMN

N NN DN (DN B

30.

IIpu3Haku Bo3pacTaHus U
yObIBaHUST QYHKITUT

10.

31.

IIpu3Haku Bo3pacTaHus U
yObIBaHUS QYHKITUT

11.

32.

OKCTpeMyMbl QYHKIIUU

\8}

12.

33.

[Ipaktuyeckas padora  6:
«Bpruncnenne npou3BOIHbIX.
['eomerpuueckuii u pu3NIECKU
CMBICTI ITPOM3BOTHBIX)

13.

34.

Vccnenoanne GpyHkumii

14.

35

. UccnenoBanme QpyHkumii

15.

36.

Wccrnenoanne GpyHkuumii

16.

37.

HauOonb1iee u HaumMeHblee
3HaueHUe (PYHKIIMH Ha OTPE3Ke

N[N N

N NN

N[N

17.

38.

HauOonbIiee 1 HauMeHblee
3HaueHUe (PYHKIIMH Ha OTPE3Ke

18.

39.

IIpuMeHeHne Mpou3BOIHON

19.

40.

[TpakTuyeckas pabora 7:
«IIpumeHeHne nponu3BOTHON»

20.

41.

KonrtponbHas pabora

[\ I \C T | \OJ B\

Camocmosmenvnasn paboma
1.Bvinoanenue oomauiHe20 3a0aHus:

v

ANANENEN

IIpasuna eviuucnenus
NPOU3BOOHBIX

IIpoussoonas cnosxcnou gpynxkyuu
Ypasnenue xacamenvnoti
HUccneoosanue gpynxyuu
Haubonvuwee u naumenvuiee
3HayeHue YHKYUU Ha ompesKe

15

2. Peghepam «Hcmopus 603HUKHOBEHUs.
ougppepenyuanrbHo20 UCHUCTEHUSLY

3.Peghepam «3adauu na onmumusayuio»

Pazpgea 6.
IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

31

22

20

1.

42.

B3anmuoe pacnonioxenne
MPSIMBIX B POCTPAHCTBE




2. 43. [TapauienbHOCTH TPSMOU U 2 ) 2
TIJIOCKOCTH
3. 44. ITapauieIbHOCTh TIOCKOCTEN 2 7 2
4. 45. [TapamienbHOCTh MJIOCKOCTEH 2 o) 2
5. 46. [leprieHquKyIsp U HAKIOHHAS 2 o) 2
6. 47. Yron Mexay npsiMmou u 2 ) 2
IJIOCKOCTBIO
7. 48. JIByrpaHHbIil yroiu 2 o) 2
8. 49. Yroa Mexy mI0CKOCTIMHU 2 7
9. 50. Ilpaktuyeckas pabora §: 2
«YT0J MEXy IpsIMOH 1 2
TIJIOCKOCTBIO, TUIOCKOCTSIMI
10. 51. IapannenbHOE MPOEKTUPOBAHUE 2 ) 2
11. 52. KonTposnbsHas paboTa 2 b 2
Camocmoamenvnan paboma 4 4
1. Buinonnenue domawmnux 3adanuii
v' Hapanrenvrnocms niockocmet
v’ [lepnenoukynap u HakIoHHAA
v’ Veon mexncoy npsamoil u niockocmsio
2.3anonnenue mabauywsl «llpsavvie 6 1 1
NPOCMPAHCMBE)
3. 3anonnenue mabauyvt «Illpsmoie u 1 1
NJIOCKOCIMU 8 NPOCMPAHCIBE)
4.3anoanenue mabauyvl «Ilnockocmu 6 1 1
npocmpancmeey
5. Coz0anue npezenmayuu Ha memy 2 2
«Ilapannenvrnocmo u
NepneHOUKyIAPHOCHb 8 MOell
npogeccuuy
Paznen 7. KoopanHaTrsl M BEKTOPBI 38 24 22 14
1. 53. IlonsTue BeKTOpa B 2 2 2
MIPOCTPAHCTBE
2. 54. CnoxxeHue 1 BhIYUTaHUE 2 2 2
BEKTOPOB
3. 55. JlelicTBUs ¢ BEKTOpaMu 2 2 2
4. 56. IIpsmoyronbpHas cucreMa 2 2 2
KOOPJIMHAT
3. 57. KoopanHaTel BEKTOpa 2 2 2
6. 58. IIpocreiinue 3a1a4u B 2 2 2
KOOpJMHATAX
7. 59. KoMmmanapHsbIie BEKTOPBI 2 2 2
8. 60. CkansipHoe mpou3BeIeHUE 2 2 2
BEKTOPOB
9. 61. CkansipHoe nmpousBeJieHUE 2 2 2
BEKTOPOB
10. 62. BrlunciieHue yrioB Mexay 2 2 2
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IPSIMBIMU U TIOCKOCTSIMH
11. 63. Ilpaktuyeckas pabora  9: 2 2 2
«3agauu B KOOPAMHATAX)
12. 64. KonrponpHas pabora 2 2 2
Camocmoamenvnasa paboma 8 8
1. Bvinonnenue 0omawHux 3a0aHui
v Jlelicmeus ¢ éekmopamu
v Koopounamul 6ekmopa
v IIpocmetiwue 3a0auu 6
KOOpOuHamax
v Ckansapmnoe npouszeedenue 6eKmopos
v’ Boiuucnenue y2nog mexcoy npsmvlmu
U NJIOCKOCMAMU
2.Co30anue npezenmayuu 4 4
«Koopounamwl u 6ekmopvl  80Kpy2
Hacy
3.3anonnenue mabnuyst « Koopounamsi u 2 2
BEKMOPbLY
Hroro 138 92 82 10 46
3 cemecTp
Pa3znen 8. UnTerpaJ u ero npumMeHeHnmne 38 26 18 8 12
1. 65. OCHOBHOE CBOMCTBO 2 ) 2
nepBooOpa3HoO
2. 66. IIpaBuia BeIYMCIIEHUS 2 5 2
epBOOOPa3HBIX
3. 67. Ilpaktuyeckas padora 10: 2 5 2
«Brpluncienue nepBooOpa3HbIX»
4. 68. Ilnomans KpUBOIMHENHON 2 5 2
Tparennu
5. 69. Ilnomans KpUBOIUHENHON 2 5 2
Tparennu
6. 70. IIpaktuyeckas padora 11: 2 2
«Inoniaas KpUBOIMHENHOM 2
Tpanenun»
7. 71. Unrerpan. ®opmyna HeroroHa- 2 ) 2
JleitOHuna
8. 72. BelunclieHne HHTErpaioB 2 2 2
9. 73. Ilpaktuyeckas pabora 12 : 2 ) 2
«BpIuncneHne HHTErpajgoBy
10. 74. Haxoxxaenue miomaaen Gpuryp 2 2 2
11. 75. Ilpaktuyeckas pabora  13: 2 5 2
«Haxoxaenue miomnaaei Guryp»
12. 76. IlpumeHeHne HHTErpana 2 2 2
13. 77. KonTponpHas paboTa 2 2 2

11




Camocmoamenvnasa paboma
1.Bvinonnenue domawHux 3a0anuii
v Boluucienue nepeooopasnbix
v IInowads Kpueounelinou
mpaneyuu
v’ Heonpedenennvlii unmezpan u e2o
ceolcmaa.
V' Onpedenennviil unmezpai u e2o
ceolcmea
V' Buiuucnenue nioujaoei RaoCcKux
Gueyp c nomowvio onpedenreHno2o
unmezpana

2. Pepepam « Hcmopus unmespanbHo2o
ucyucIeHus»

3. Coz0anue npezenmayuu Ha memy
«Ilpumenenue
unmezpana 8 usuxey

Paznen 9. Kopumu, crenenu u Jjorapupmsl

62

40

24

16

22

1.

78. CteneHb ¢ HaTypaJlbHbIM
nokazaresieMm. Kopensp n-oi
CTEIICHU U €ro CBOMCTBA

79. JleficTBUSL C KOPHSIMU

\S)

80. Ilpaktuueckas pabora 14:
«JleCTBHS C KOPHAMID)

81. CreneHb ¢ MPOU3BOIBHBIM
MIOKa3aTeneM

82. IlpakTtuueckas pabora 15:
«JIefiCcTBHS CO CTETICHSIMM

83. ppannoHallbHbIE YpaBHEHHUS

84. IlpakTuyeckas pabora 16:
«MppanrioHanbHbIE YpaBHEHUS

85. [lonsTue norapudma. Cpoiicta
JorapugpmoB

86. [IpakTuueckas pabora 17:
«CBolicTBa J0rapupmMoB»

10.

87. Iloka3aTenpHas 1
aorapudmuueckas QyHKIUU

11.

88. Iloka3zarenpHas U
norapudmuueckas QyHKIUN

12.

89. Iloka3zarenbHble ypaBHEHUS

13.

90. ITpakTrueckas pabora  18:
«[lokazaTtenpHbIe YpaBHEHUSD)

\S)

14.

91. Iloka3arenbHbIE HEPABEHCTBA

15.

92. Ilpaktuyeckas pabora  19:
«IlokazaTenbHbIC HEPABEHCTBAY

16.

93. JlorapudmMuyeckre ypaBHEHHsI

17.

94. Ilpaktuyeckas pabora  20:
«Jlorapumuueckre ypaBHEeHUD

NN N[N

18.

95. Jlorapudmudeckre HepaBeHCTBA

[N B NC T I \O R (O RN (O N B (O R \O)
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19.

96. IlpakTnueckas pabora 21:
«Jlorapudpmuueckue
HEPaBEHCTBA»

20.

97. KonrpomnbHas pabora

Camocmoamenvnasa paboma

1. Bvinonnenue 0omawHux 3a0anuil

V' Kopnu u cmenenu

v Cmenenu c PAYUOHATLHBIMU
nokazamensimMu ux ceouUcmada

v' Cmenenu ¢  OelicmeumenbHbiMU
nokazamensimu ux ceouUcmad

v Jlozapughmel
V' Pewenue
ypagHenu

v Pewenue npocmetiuux
NOKA3AMenbHbIX YPAGHEeHUU

v Pewenue npocmetiuux
NOKA3AMeNbHbIX HEPABEHCME
v’ Pewenue npocmetiuux
J102apU@dMUUecKux ypasHeHutl
v’ Pewenue npocmetiuux
Jlo2apughmuueckux HepaseHcms

UppayuUoOHaIbHbIX

2.Iloo2comoska coobuenus unu cozoanue
npezewmayuu, memvl Ha 8blOOP:
1. Ucmopus npoucxoorcoenus u
Pa38umMusi NOHAMUS KOPHSI.
2.Ucmopus  npoucxoxcoenuss  u
Pa3eumusi NOHAMUS CMeneHuU.
3.Kopnu u cmenenu 6 npupooe u
MmexHuxe.
4. Ucmopus npoucxodxcoenus u
pazeumus 102apugmos.
5. Hucno e.
6. /lorcon Henep.
7. Jlocapugmel 6 npupode u mexruxe

Pa3nea 10. @yHKkuuu U rpapuku

37

24

18

13

1.

O06acTs
o0iacTh

1. ®ynkuun.
ONpeeIICHUS u
3HAa4YCHUH

2. Jluneitnas QyHKIMS.
KBangparuunas GpyHKIus
Kycouno-nuneitnas pyHkuus.
JlpoOHo-nuHelHas QyHKIMS

Tpuronomerpruyeckue GyHKIMH

ITokazarenbHast GyHKIMS

Jlorapudmuueckast pyHKIUS

CrenenHast GyHKIMS

NN

N B

A Rl Fall B

[IpakTuyeckas pabora 22:
«HccnenoBanue QyHKIMA

NN

NN

*

8. Pemenue nokasarenbHbIX
YpaBHEHU U HEPABEHCTB

13




9. Ilpaktuueckas pabora  23:
«Perenne nmoka3aTeibHBIX
YpaBHEHU U HEPABEHCTB

10.

10. PemieHne TPUrOHOMETPUUECKHUX
ypaBHEHUI1 1 HEPABEHCTB

11.

11. IlpakTrueckas padora  24:
«Pelenne TpUroHOMETPUYECKUX
YPaBHEHUHN U HEPABEHCTB

12.

12. KoHTtposbHas pabota

Camocmoamenvnan paboma
1. Bvinonnenue domawHux 3a0anuii
v’ Yucnosas (pynxyus
v Cocmaenenue KOHCheKma Ha memy
«DnemenmapHvle Qyukyuu.
Cnooicnvle  pynkyuu.  Obpamuvie
@yHKyuu»
v I'pauku pynxyuii. Ipocmetiwue
npeobpazosanus epagurxos yHKyuil
v Monomounnocme, 02panuyuennocmo,
YemHOCMb u HeuemHocmn,
nepuoouyHoOCcms GyHKyul
v’ Tokazamenvras, nocapupmuyeckas
U CMeneHHas YYHKYyuuU, ux ceoucmeda
u epaguxu
v’ Ceoticmea u epaghuxu
MPUSOHOMEMPULECKUX @yukyuil.
Obpamnvie  mpuconomempuyecKue

dyHKyuu

2. [loocomoska coobwenus na memy
«lIpumepul ¢hynkyuonanvnvix
3asucumMocmeti 8 peaibHblX NPoYeccax u
ABNEHUAX )

Pa3nes 11. YpaBHeHHS U HEPaBEHCTBA

42

30

20

10

12

1.

13. YpaBHeHus. PaBHOCHIIBHOCTB
ypaBHeHU. MeTOl MHTEpBAJIOB

2.

14. PanimoHanbHbIE ypaBHEHUS.
Cucrembl parmoOHAIbHBIX
ypaBHEHUH

15. Ilpaktuueckas padora 25 :
«ParmoHanbHble ypaBHEHMS,
HEpPaBEHCTBA, CHCTEMBI»

16. UppauyoHanbHble  YpaBHEHHS,
CHCTEMBbI

17. IlpakTuueckas padora  26:
«MppannoHanbHble YypaBHEHUS,
CHUCTEMBI»

18. Tpuronomerpuueckue
YpaBHEHUS, CUCTEMBI

19. Ilpaktuueckas pabora  27:
«Tpuronomerpuyeckue
YpaBHEHUs, HEPABEHCTBA,
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CUCTCMBI»

20. Tpuronomerpudeckue
HEpaBEHCTBA

21. Iloka3aTesbHbIE YPAaBHEHMUS],
HEpPaBEHCTBA, CHCTEMBI

10.

22. Iloka3aTesbHbIE YPAaBHEHMUSI,
HEpPaBEHCTBA, CHCTEMBI

11.

23. IlpakTnueckas padora  28:
«IToka3zarenbHble ypaBHEHHUS,
HEPaBEHCTBA, CHCTEMBbD»

12.

24, JlorapudMuuecKkre ypaBHCHHUSI,
HEPaBEHCTBA, CUCTEMBbI

13.

25. IlpakTuueckas padora  29:
«Jlorapudmuyeckue ypaBHeHUS,
HEPaBEHCTBA, CHCTEMBbI»

14.

26. I'padpuueckoe pereHne
YpPaBHEHUI U HEPABEHCTB

15.

27. KoHTposbHas pabota

v

v
v

Camocmoamenvhnas paboma
Buvinoanenue oomawinux 3a0anutl

Payuonanvnvie
Hepagencmea
HUppayuonanvhuvle ypasuenus
Tpuconomempuueckue ypasHeHus u
Hepagencmaa, cucmemol
MPUCOHOMEMPUYECKUX YPABHEHUT
Ilokazamenvuvlie  ypasHenus — u
Hepagencmaa, cucmemol
NOKA3amenbHbIX YPAGHEHUU
Jozapugpmuueckue  ypasHeHus u
Hepagencmaa, cucmemvl
Jloeapugmuueckux ypasHeHul
I'paguuecroe pewenue ypasuenuii u
Hepagencme

VpasHenus. u

Pasne
TeJa

J1 12. MHOTrOrpaHHMKH M KpPyIJble

19

12

28. IloHaTHE MHOTOTpaHHHUKA.
[Ipusma

29. Ilpaktuueckas padora 30:
«[1nomans MoBEpXHOCTH
MIPU3MBD)

30. [IpakTnueckas padora 31:
«[Inomanb NOBEPXHOCTH
IIPU3MBD)

31. IlonsiTHE MUpamMUABL.
[IpaBunbHas nupaMua.
YceueHHas nupamuaa

32. lIpaktuueckas pabora 32:
«[Inomanb NOBEPXHOCTH
UPAMUIBI»
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6. 33. IlpakTruueckas pabora 33: 2 2
«[Inomanps NOBEPXHOCTH 2
IUPAMHJIBD»
Camocmoamenvhnas paboma 4 4
1.Bvinonnenue 0oMawiHux 3a0aHull
v’ Teomempuueckoe meio, ezo
NOBepPXHOCb. MHnozoepannuku.
Ipusma
v’ Ilapannenenuneo. IMupamuoa
2. Cocmasnenue Kpocceopoa HA memy: 1 1
«MHnozoepannuxu u ux snemenmsi»
3.Co3z0anue npezenmayuu 2 2
«Mmnozoepannuxu 6 moeti npogeccuuy
Hmozo 198 132 84 48 66
4 cemecTp
Pa3nes 13. MHOrorpaHHMKH M KpyIJible 47 29 16 13 18
Tesa
l. 34. Tena Bpamenus. Hununap 2 2
2. 35. ITnomann MOBEPXHOCTU 2 ) 2
WIMHAPA
3. 36. [IpakTtruueckas pabora 34: 2 ) 2
«dumuup»
4. 37. Konyc. YceueHHbIN KOHYC 2 2 2
5. 38. Ilioma s NOBEPXHOCTH KOHYCA 2 2 2
6. 39. Ilpaktuueckas pabora 35: 2 ) 2
«Konyc»
7. 40. [ap. Chepa 2 2 2
8. 41. TIpakTnueckas padora 36: 1 1 1
«Hap.Cdhepar»
9. 42. KonTposbHas paboTa 2 2 2
10. 43. [lpaktuueckas padora 37: 2 ) 2
«O0BEM MPUBMBD)
11. 44. Ilpaxtuueckas padora 38: 2 ) 2
«O06nem [Tupamuasi»
12. 45. Ilpaktuueckas padota 39: 2 ) 2
«O0BeM IUITUHAPA»
13. 46. O6bpeM KoHyca. O0beM 1mapa 2 2 2
14. 47. Ilpaktuueckas padora 40: 2 ) 2
«O06beM mapa. O0beM KOHYyCa»
15. 48. KontposbHas pabora 2 2 2
Camocmoamenvnas paboma 13 13
1. Bvinonnenue domawnux 3a0anuti
v’ Tlosepxrnocms epawenus. Teno
spawenus. LJununop Komnyc
v C¢hepa u wap
v O6wvem 2eomempuuecko2o mena.
Obvem npusmel, napaiieienunedd
V' Obvem nupamuobl, yurunopa
v O6wem konyca, wiapa
v [Inowaodw nosepxnocmu
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eeomempuueckux mei. Ilnowaow
NOBEPXHOCMU NPU3MbL, NUPAMUObL

v’ . IInowaodws nosepxnocmu yununopa,
KOHyca, wapa

2.Cocmasnenue kpocceopoa «Kpyanvie 2
mena U ux 3J1eMeHmbly
3. Cozdanue npezenmayuu «Kpyenvie 3
meina 860Kpy2 HAC»
Pa3nea 14. KomOnHaTopuka 21 16 12
l. 49. OcHOBHbIE TOHATUS 2
KOMOUWHATOpHUKHU. Yncio 2 2
pa3MeleHU
2. 50. Yucno nepectaHoBoK. Yucio ) ) 2
COYETaHUM
3. 51. IlpaBuia KOMOMHATOPUKH 2 2 2
4. 52. Ilpaktuueckast pabora 41: ) )
«[IpaBuia KOMOMHATOPUKK»
5. 53. Pemenue 3ana4 Ha nepebop ) ) 2
BapHaHTOB
6. 54. Ilpaktuueckas pabora 42:
«Pemrenue 3a1a4 Ha epedop 2 2
BapHaHTOB)»
7. 55. ®opmyna ©Ounoma HproTOHA. ) ) 2
TpeyronbHuk Ilackais
8. 56. KonrtposbHas pabota 2 2 2
Camocmoamenvnas paboma 3
1. Bvinoanenue domawnux 3a0anuti
Pewenue kombunamopmuwix 3a0au
2.3anonnenue mabauyvl « nemenmol 2
KOMOUHAMOPUKUY
Pa3nea 15. DiieMeHTBHI TeOpHU BEPOATHOCTH 22 15 14
U MATEeMATHYEeCKOH CTATHCTHKH
1. 57. Onpenenenne BEpOsITHOCTH. ) ) 2
CBoiicTBa BEpOSITHOCTH
2. 58. CBoiicTBa BEPOATHOCTH 2 2 2
3. 59. Ilpumepsl BBIYUCIIEHUS ) ) 2
BEPOSTHOCTEN
4. 60. [Ipaktuueckast pabora  43:
«3amaud Ha BEIYHCIIECHHE 1 1
BEPOSTHOCTEH COOBITHIIN
5. 61. Xapakrepuctuka 1 0opaboTka ) ) 2
YHCIIOBBIX JaHHBIX
6. 62. BeluncieHne XxapakTepUCTHK ) ) 2
YHCIIOBBIX JIAHHBIX
7. 63. Penienne npakTHYECKUX 3a/1a4 2 2 2
8. 64. KontposbHas pabota 2 2 2
Camocmoamenvnas paboma 7

Buvinoanenue oomawnux 3a0anu
v Cnyuatinwiii onvlm caydatiHoe
cobvimue.
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v’ Beposmmnocmo cobvimus. Onepayuu
Hao coobimuAMU

v’ Teopembl CLOJCEHUA U YMHONCCHUS.
seposmuocmeti. Popmyna bepnynnu

v’ Jluckpemnas cayuaiunas 6eiudund,
3aKOH ee pacnpeoeneHusl.

v Yucnosvle xapakmepucmuxu

OUCKPEMHOU CLYYAUHOU 8eIUYUHBL

HUroro 90 60 40 20 30
IK3aMeH
Bcero 504 336 250 86 168

OcBoenune JUCHUITIIMHBI MOXKET 6I)ITI) PCAIN30BaAHO C NPUMCHCHHUEM JBJICKTPOHHOI'O 06y‘-IGHI/I$I,
JTUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI B COOTBETCTBUU ¢ [lonokeHrneM o mpuMeHEeHUU
AIIEKTPOHHOTO OOYYeHUSs, JUCTAaHIIMOHHBIX O0Pa30BaTENLHBIX TEXHOJIOTHUH MpH pealn3ainuu
00pa3oBaTeNbHBIX MPOrpaMMaM CpeaHero mpodecCHOHATBLHOTO 00pa30BaHUS, YTBEPKICHHOTO
npeacenarenem yueHoro copera ®I'bOY BO «YI'TY».
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4. YCJIIOBUS PEAJIM3AIIA PABOYEM [TPOI'PAMMBI JUCHUITIUHBI
«MATEMATHUKA»

4.1. TpeGboBaHUSA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peannzanus pabouell mporpaMmbl  AMCUMIUIMHBL  TpeOyeT Hauuyus KaOuHeTa
MaTEMaTHUKH.

OcHalleHHOCTh KaOMHeTa MaTeMaTUKU: TI0CaI0UHble MecTa [yl oOydaromuxcs, padouee
MECTO IIPEroaaBaress, 10cka yueOHas, KOMIUIEKT YEPTEKHbIX HHCTPYMEHTOB JJI YEPUYEHUs Ha
JIOCKE, MOJIEJIM MPOCTPAHCTBEHHBIX TE€JI U KOHCTPYKTOPHI T'€OMETPUUECKUX (UTyp, HarJsiIHbIE
ocoOMs, MPOEKTOp, HKpaH, IEPCOHAIbHBIA KOMIIBIOTEp, IUIaKaThl, CTEHAbl, Y4YeOHO -
METOIMYECKasi JOKYMEHTALIHS.

4.2. UnopmannonHoe odecnevyenne 00y4eHust

[lepeuenp pexoMeHIyeMbIX y4eOHbIX H3aHui, HTepHET-pecypcoB, MOMOIHUTEIbHOM

JTUTEPATYPHI

OcHoOBHBIE HCTOYHUKH:

o HanasH, A. A. Maremaruka : yueOHuK / A.A. JlanasH. — 3-e u3a., UCIp. ¥ JOI. —
Mocksa : THOPA-M, 2023. — 544 c. — (Cpennee npodeccrnonanbHoe oopasoBanue). — ISBN
978-5-16-012592-3. — Tekcr: 3JIEKTPOHHBIN. — Pexum JOCTYyIIa:
https://znanium.com/catalog/product/1891827

° HanasH, A. A. COopHHMK 3amad IO MaTeMaThke : ydeOHoe mocobue / A. A.

HanmasH. — 3-e m31. — Mocksa : ®OPYM : UHOPA-M, 2021. — 352 c. — (IlpodeccronanpHoe
oOpazoBanmue). — ISBN 978-5-91134-803-8. — Tekcrt : anekTpoHHbIH. — Pexum poctyma:
https://znanium.com/catalog/product/1362444

° IOxno, H. C. Marematuka : yueOnuk / H.C. FOxHo. — MockBa : HUH®PA-M,
2023. — 204 c. — (Cpennee mpodeccronanbHoe obpazoBanue). — DOI 10.12737/1002604. —

ISBN  978-5-16-014744-4. -  Tekctr :  D2JIEKTpOHHBIH. —  Pexum  gocryna:
https://znanium.com/catalog/product/1906092
. Bbapnymkun, B. B. Maremaruka. Di1eMeHTHI BBICIIICH MaTEeMAaTHKH : YICOHUK : B 2

tomax. Tom 1/ B. B. bapnymikun, A. A. [Ipokodses. — Mocksa : KYPC : UHOPA-M, 2021. —
304 c. — (Cpennee npocdeccuonansHoe obpazoBanue). — ISBN 978-5-906923-05-9. — Teker :
ANEKTPOHHBIN. — Pexkum noctyma: https://znanium.com/read?1d=372717

° bapaymkun, B. B. Matemaruka. DneMeHTHI BbICIIIEH MAaTEMaTUKH : YI€OHUK : B 2
tomax. Tom 2 / B.B. bapaymkun, A.A. IIpokodpreB. — Mocksa : KYPC : UHOPA-M, 2022. —
368 c. — (Cpennee npodeccuonanbHoe oopazoBanue). — ISBN 978-5-906923-34-9. — Tekcr :
ANIEKTPOHHBIN. — Pesxum nocrtyna: https://znanium.com/read?1d=380017

. Aonymmna, K. P. Maremaruka : yueOnuk mis CIIO / K. P. A6nymnuna, P. T.
Myxameraunoa. — Capatos : [Ipodobpazosanue, 2021. — 288 ¢. — ISBN 978-5-4488-0941-5. —
TekcT : SNeKTPOHHBINH // DNEKTpOHHBIA pecypc IuppoBoi obpasoBarenbHON cpensl CIIO
PROFo6pazoBanmue : [caiiT]. — Pexxum goctyna: https://profspo.ru/books/99917

JlonoTHUTEIbHbIE HCTOYHUKU:

. [Mumnoga, JI. 1. Marematuka : yuebnoe nocodue / JI.U. Illunosa, A.E. Illunos. —
Mocksa : UHOPA-M, 2020. — 238 c. — (Cpennee npodeccuonanbHoe obpazoBanue). — [SBN
978-5-16-014561-7. — Teker : AJIEKTPOHHBIN. — Pexum J0CTyMa:
https://znanium.com/read?id=359850

. Marematuka : yuebHoe mocobue / M. M. Uepnenos, H. b. Kapbauunckas, E. C.
Jlebenera, E. E. XapuronoBa ; mox pemakiueir M. M. YepHenoBa. — 3-¢ u3n. — Mocksa :
Poccuiickuii rocynapcTBeHHbIN yHUBepcuTeT npaBocynus, 2022. — 336 c. — ISBN 978-5-93916-
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5. XAPAKTEPUCTHUKA U KOHTPOJIb OCHOBHBIX BUJIOB YYEEHOI
AEATEJBHOCTH 110 JUCHUIIVIMHE «MATEMATHUKA»

Copnepxanue XapakTepucTHKa OCHOBHBIX BU/10B ®opMbI H
o0y4eHus AeATeJIbHOCTH CTY/ICHTOB (Ha YyPOBHe MeTObI
Y4eOHBIX J1eiicTBHIi) KOHTPOJIA U
OLICHKH
pe3yJIbTaToB
00y4eHust
BBenenue O3HakoMJIEHHE C POJIbIO MAaTEMATUKH B HayKe, Ormpoc
TEXHUKE, SKOHOMUKE, UH(POPMAIIMOHHBIX KonTponbHas
TEXHOJIOTHSIX U IMPAKTUYECKOM 1eATENbHOCTH. pabora
O3HaKOMJICHHE € LENSAMU U 33Ja4aMU U3Y4CHHUS CamocTrosTenbHas
MaTeMaTHKH pu ocBoenuu npodeccuii CITO u pabora
cnenuanbHocteit CIIO
AJITEBPA
Pa3Butue nonsiTusi |Beinonnenue apudmeTnueckux qecTBUil Haj Omnpoc
0 umcje YlCJIaMU, COY€ETasl YCTHbIE U MUCbMEHHBIE NpueMbl. | KoHTpoabHas
Haxoxxaenue npubamKeHHbIX 3HAUYCHUH BEIUYMH U |padoTa
MOTPEIIHOCTEN BHIYUCICHUH (a0COTIOTHON U CamocTosTenbHas
OTHOCHTEJIbHOM); CPaBHEHHE YHCIOBBIX pabota
BBIPAKCHUI.
Haxoxxaenue ommbok B npeodpazoBaHUsIX U
BBIYUCIICHUSX (OTHOCUTCS KO BCEM IIYHKTaM
MIPOTPaMMBI)
Kopuu, crenenn, |(O3HaKOMJICHHE C IIOHATUEM KOPHS 7-1i CTEIICHH, Ompoc
Jorapugmsi CBOMCTBAaMH paJUKAJIOB U IIpaBUiIaMu cpaBHeHUs1 | TecThl
KOpHEH. IIpakTrueckue

@opMyIMpPOBAHHUE ONIPENEIICHUS KOPHS U CBOWCTB
KOpHeH. BelunclieHre U CpaBHEHHUE KOPHEH,
BBIITOJIHEHUE PUKUAKY 3HAYECHUS KOPHS.
IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX
BBIPa)KEHUH, COAEP/KAINX PAJTAKAIIBL.
BrinonHenue pacueroB no Gopmynam,
COJIepaKAIMM PaJUuKalIbl, OCYLIECTBIIASA
HE00X0IMMBIE MTOJICTAHOBKHU U MpeoOpa30oBaHMUsL.
Onpenenenne paBHOCUIBHOCTU BBIPAXKEHUM €
panukanamu. Pemenne nppanroHaIbHbIX
YPaBHEHHUH.

O3HakOMJIEHHE C MIOHATHEM CTETIEHH C
JEHCTBUTEIILHBIM II0KA3aTEIIEM.

HaxoxxieHne 3HaueHMi CTETIeHH, HCIIOIb3YS IPU
HE00XO0AMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuchIBaHUE KOPHS N-I CTENIEHU B BUJIE CTEIIEHU C
JIpoOHBIM TIOKa3aTeneM U Hao0OopoT.
DopmMyJIMPOBAHUE CBOWMCTB CTENEeHEN. Boruncnenne
CTENEHEH ¢ PallMOHAIIBHBIM I0KA3aTelleM,
BBIITOJIHEHUE MPUKUIKY 3HAYEHUS CTEIICHH,
CPaBHEHUE CTEIIECHEN.

[IpeobOpazoBanue YNCTOBBIX U OYKBEHHBIX

pabotel (NeNe 14,
15,17)
Kontponbnas
pabora
CamocTtosTenbHas
paborta
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BBIPAKEHUH, COAEPIKAILNUX CTECIIEHU, IPUMEHSA
cBONCTBA. Pemenue nokasaTesbHbIX YPaBHCHU.
O3HakOMJICHHE ¢ IPUMEHEHUEM KOPHEN U
CTEIIEHEH IIPU BBIYUCIICHUU CPEIHUX, ACIICHUN
OTpe3Ka B «30JIOTOM ce4eHUW». Pemenne
IIPUKJIAJIHBIX 33/1a4 Ha CJIOKHBIE IIPOLICHTHI

IIpeodpazoBanne |BrinonHenue npeobpa3oBaHuil BEIPAKECHUI, TecTbl
ajJreopamveckux |nmpumeHeHue Gpopmyi, CBsI3aHHBIX cO cBoWicTBamu  |[IpakTHueckue
BbIpa)KeHH crenenei u norapupmon. Onpenenenue oonactu  |padboTsl ( NoNe
JOMYCTUMBIX 3HAYCHUH JIOTapUPMUIECKOTO 14,15,17, 20)
BbIpakeHUs. Pemienue norapupmMudeckux KonTponbHas
ypaBHEHUI pabora
CamocTtosTenbHas
pabota
OCHOBbI TPUTTOHOMETPHUU
OcHoBHBIE N3yuenune paguanHOro Meroja u3Mepenus yrios | Tectsl
MOHSATHUS BpAILEHUsI U UX CBSI3U C IPayCHON MEpOH.
N300paxkeHne yrioB BpallleHUs! Ha OKPY>KHOCTH,
COOTHECEHHE BETTMYMHBI YTIIa C €T
pacnosnoxxenueM. PopMynHpoBaHUE OIPEIETCHUN
TPUTOHOMETPUUECKUX (PYHKIIMMA TSI YTIIOB
[IOBOPOTA U OCTPBIX YIJIOB IPSIMOYTOJILHOTO
TPEYTrOJbHUKA U O0OBSICHEHHE UX B3aMMOCBSI3U
OcHOBHbIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPHUECKUX Omnpoc
TPHUIOHOMe- TO>KJI€CTB JUJIS1 BBIYMCIICHUS 3HAYCHUN [IpakTnueckas
TpUYeCKHUe TPUTOHOMETPUUYECKUX (YHKLUH 110 OAHOM U3 HuX |paborta Nel
TOXK/AeCTBA CamocrosrenbHas
pabora
IIpeodpazoBanus |/3yueHre OCHOBHBIX (POPMYI TPUTOHOMETPHHU: [IpoBepounsle
NpocTeHmuxX (bopMyIIBI CIIOKEHMSI, YIBOCHUS, PEoOpa3oBaHusl |paboThI
TPUTOHOMETPH- CYMMBbI TPUTOHOMETPUYECKUX (PYHKLIUI B CamocTtosTenbHas
YeCKHX IIPOU3BEICHUE U IPOU3BEACHUS B CYMMY U pabora
BbIpPasKeHH i MIPUMEHEHUE MTPU BHIYMCIECHUH 3HAUECHUS
TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIIPOLLEHHUS
ero.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK
Ha €IMHUYHOU OKPYKHOCTH M IPUMEHEHHE UX JIJIS
BbIBOJIA (hOpMYJT IpUBEACHUS
IIpocreiimme Pemenue no popmynam u tpuronomerpuueckomy |IIpakrtuueckue
TPHUIOHO- KPYT'y IPOCTEUIINX TPUTOHOMETPUUECKUX paboTsl (NoNe3, 4,
MeTpU4YecKue YpaBHEHUH. 5,6,7)
YPaBHEHHS U [IpumeHeHne o0ImKX METOIOB pelieHus ypaBHeHU |KoHTponbHas
Hepasencmea (mpuBeAcHUE K TMHEHHOMY, KBaJAPAaTHOMY, METOZl  |paboTa
pa3ioKeHus: Ha MHOXKUTENH, 3aMEHbI IepeMeHHoi) |CaMocTosTeNnbHAs
MIpH pEelIeHUH TPUTOHOMETPUYECKUX YpaBHEHUH.  [paboTa
YMeHue oTMedaTh Ha Kpyre peleHns MpoCcTENIINX
TPUTOHOMETPUUYECKHUX HEPABEHCTB
Apkcunyc, O3HakOMJIEHHE C TIOHATHEM O00paTHBIX Omnpoc
APKKOCHHYC, TPUTOHOMETPUUECKUX PYHKIIHIA. TecTsl

APKTAHTC€HC Y cJia

N3ydenue onpeneneHnii apkCUHyca, apKKOCHHYCa,
apKTaHreHca yucia, GOpMyIupOBaHHE UX,
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n300paXkeHne Ha eAMHUYHON OKPYKHOCTH,
IIPUMEHEHHE ITPH PEILIEHUN YpaBHEHUN

®YHKIUU, UX CBOMCTBA U TPA®UKH

DYyHKIUH. O3HakOMJIEHHUE C IOHATUEM IIEPEMEHHOM, Onpoc
IHousiTue o [IpUMEpaMu 3aBUCUMOCTEN MEXKY IIEPEMEHHBIMH.
HeNpepbIBHOCTH O3HakoMJIeHHE C TTOHATHEM IpaduKa, orpeesieHue
pyHKUIHT MPUHAIIICKHOCTU TOYKH rpaduKy PyHKIUH.

Omnpenenenue 1o hopmysie mpocTeien

3aBHCHMOCTH, BHJIa ee rpaduka. Beipaxkenue no

(dhopMyIie 0JTHOM MepeMEeHHON Yepe3 apyTue.

O3HakoMJIEHHE ¢ onpeziesieHueM (yHKIIIH,

¢bopmynupoBanue ero. Haxoxxaenue obnactu

ornpezeneHus: 1 00J1acTu 3HaUeHUN QYHKIIUU
CpoiicTBa O3HakoMJIeHHE ¢ TpUMepaMH PYHKIIMOHANBHBIX | TecTsl
(pyHKuuu. 3aBUCUMOCTEN B PEAIbHBIX IIpoLeccax U3 cMexkHbIX |[IpakTnueckue
I'padpuueckas JucuuIInH. O3HaKOMIIEHHE € JJOKA3aTelIbHBIMU paboTbi(NeNe 36-
HHTEpHpeTanus. |PacCyKIECHUSIMU HEKOTOPBIX CBOWCTB JIMHEWHON 1 |38)
IIpumepsbl KBaJIpaTU4YHOM (PyHKIMI, IpOoBeieHNE UCCIIea0- CamocTosTenbHas
(GYHKIMOHAJIBLHBIX |BaHUS JTMHEWHOW, KyCOUHO-THHEHHOU, TPOOHO- pabora
3aBHCHUMOCTeEl B TUHENHON U KBaJpaTUYHOU (DYHKIUH, TOCTPOCHHE
peajbHbIX ux rpadukos. [locTpoenue u urenue rpaukoB
npoieccax u ¢bynkuii. MccnenoBanue QyHKINH.
SIBJICHUSIX Cocraienue BUA0B (PyHKINN IO JAHHOMY

YCIIOBUIO, PELICHHE 3a/1a4 Ha SKCTPEMYM.

Brimonaenue npeobpa3oBanuii rpaduka GyHKIMM
Oo0patHbIe N3ydenue nousitus oopatrHoi GyHKIIUH, CamocrosrenbHas
bynkunun onpeodeneHue 6uda u TOCTpoeHue rpaduka paborta

o0paTHOW (YHKIIMH, HAXOXKJICHUE €€ 00IacTH

omnpeneneHus u obnactu 3HayeHui. [Ilpumenenue

CBOWCTB (pYHKLUH NPH UCCIIEAOBAHUH YpPAaBHEHUH U

pelIeHny 3a1a4 Ha SKcTpeMyM. O3HaKOMIIEHHUE C

MOHATHEM CIOXHON (QYHKIUU
CreneHnnsbie, Boruncnenme 3HaueHui QyHKIMHI 110 3HAYEHUIO TecTsl
nokasareljibHble, |aprymMeHTa. OnpeneneHue MojnoKeHUs TOYKU Ha [IpoBepouHsbie
Jorapumuyeckne |[rpaduke 1o ee KOopJAuHaTaM U Ha00OpOT. paboTsl
W TPUTOHOMe- Hcnonb3oBanue cBOMCTB PyHKIMI 1 cpaBHeHUsT |CaMocTosITeIbHAs
TpUYecKue 3HAYEHUH CTENeHeN U JIorapu(pmMoB. pabora
(pyHKUIHU. ITocTpoeHne rpaMKOB CTENEHHBIX U
Oo0paTtHble norapupMuuecKux QyHKIUH.
TPUTOHOME- Perienue nmokazaTesbHBIX U JTOrapuPpMUUECKIX
TpUYecKue YpaBHEHM U HEPABEHCTB 10 U3BECTHBIM
pyHKUIHH aJIrOpUTMaM.

O3HaKOMJIEHHE C IOHSTHEM HENPEPHIBHOMN
nepuondeckoi pyHKum, GopMyIupoBaHue
CBOICTB CHHYyCa U KOCHHYCA, IOCTPOEHUE UX
rpauKoB.

O3HaKOMJIEHHE C TOHSITHEM TAPMOHHYECKUX
KoJIeOaHUH M TPUMEpaMU TapMOHUYECKUX
KojeOaHuil AJis OTHMCaHus IPOLECCOB B (pU3MKE U
JPYrux 001acTAX 3HAHUSL.
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O3HaKOMJIEHUE C TTOHITHEM Pa3pbIBHOM
nepuonveckoil pyHkmu, opMyIHMpoBaHUe
CBOMCTB TaHT'€HCA U KOTAHT€HCAa, IOCTPOCHHUE UX
rpaduKoB.

[IpuMeHeHne cBOMCTB (QYHKITUN SISl CPABHEHUS
3HaYCHUN TPUTOHOMETPUUECKUX (DYHKITHIHA,
pelIeHUs TPUTOHOMETPUUYECKUX YPaBHEHHIA.
Ilocmpoenue epagpuxos obpamuvix
MPUSOHOMEMPUYECKUX QYHKYUL U
onpeoenenue no epagpukam ux ceoucms.
Brinonnenue npeobpa3zoBanus rpagkoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTeabHoOC
™

O3HaKOMJICHHE € IOHATHEM YHUCIOBOU
MIOCJIEZI0BATEIBHOCTH, CIIOCO0AMU €€ 3a/1aHus,
BBIYHCIICHUSAMU €€ WICHOB. J3HaKoMaeHue ¢
noHAmuem npeoena nociedo8amenrbHoCmu.
O3HaKOMJIEHHE C BBIYUCIICHUEM CyMMBI
0OECKOHEYHOI0 YMCIIOBOTO psija Ha IpUMepe
BBIUMCIIEHUS] CYMMbI O€CKOHEYHO yObIBaIOIIEH reo-
METPUYECKOM MPOTPECCUMU.

Pemienue 3a1a4 Ha npuMeHeHue GOPMYJIbl CyMMBbI
0ECKOHEYHO yOBIBAOIIECH reOMETPUIECKOM
IIPOrpeccuu

orpoc

IIpousBoaHas u ee
NpUMeHeHue

O3HaKoOMJIEHHE C MIOHATHEM POU3BOTHOM.
N3ydenue u popMysnpoBaHie €€ MEXaHUYECKOTO U
reOMETPHUECKOT0 CMBICIA, U3yYEHHE AJITOPUTMA
BBIYHCIICHUS] IPOU3BOIHON Ha IIpUMepe
BBIYHCIIEHUS] MTHOBEHHON CKOPOCTH U YTJIOBOT'O
ko3¢ duLreHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTeabHOH B 001eM
BUJIe. YcBOeHUE NpaBui nuddepeHmpoBanus,
TaOJIMIIBI TPOU3BOAHBIX JIEMEHTAPHBIX (QYHKIUH,
npuMeHeHue i quddepeHInpoBaHus QYHKIINM,
COCTaBJICHHS YpABHEHHUS KacaTeabHOU. M3yueHne
TEOPEM O CBS3M CBOMCTB (DYHKLIMU U MPOU3BOIAHOM,
(hopMyIIMpOBKa HX.

IIpoBenenue ¢ MOMOIIBIO TPOU3BOIHON
rccneaoBanus QyHKINH, 3aaHHON GOpMYIION.
YcraHoBIIeHUE CBSA3H CBOMCTB (DYHKIIMU U
MIPOU3BOTHOM 1O X rpaduKam.

[Ipumenenne Mponu3BOIHON [UIsl pELICHN 3a/1a4 Ha
HaX0XJAeHHE HauOOJIbIIEr0, HANMEHBIIIETO
3HAUEHUS U Ha HAXO0XJACHHUE DKCTpEMyMa

TecTsl
[IpoBepounsie
paboThI
[IpakTrueckue
pabotel (NeNe 5-7)
Kontponbnas
pabora
CamocrosrenbHas
pabora

ITepBooGpa3nas n
HHTerpaJj

O3HakoMJIEHHE C IOHATUEM UHTETpalia u
niepBooOpasHoii. M3yuenune mpaBuia BEIUACICHUS
nepBoobpaszHoit u TeopeMbl HeroToHa— JleiOnuma.
Pemenue 3aay Ha cBsI3b IEpBOOOPa3HOIL U ee
MIPOU3BOIHOM, BBIYMCIICHUE IEPBOOOPA3HOM [Ist
JTaHHOU (QYyHKIUU.

Pemenue 3ana4 Ha npUMEHEHUE UHTErpaa s

Ompoc
[IpakTnueckue
paboter (NeNe 18-
23)

KoHnTponbHas
paborta
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BBIYHCIICHUA (I)I/IBI/I‘IGCKI/IX BCJIIMYHH U nnomaz[eﬁ

YPABHEHUA U HEPABEHCTBA

YpaBHeHus u
CHCTEeMbI
yYPaBHeHUi
HepaBencrBa u
CHCTEeMbI
HEPaBEeHCTB C
ABYMS
nepeMeHHbIMHU

O3HaKOMJIEHHE € IPOCTEHIINMYU CBEACHUSIMU O
KOPHSIX alredpandeckux ypaBHEHUN, TOHATUIMU
HCCIIEA0BAHUS YPABHEHUM U CUCTEM YPaBHEHHUM.
N3yuenune Teopun paBHOCUIBHOCTH YPaBHEHUN U
ee npuMeHeHus. [loBTopeHne 3anucu pereHus
CTaHJIaPTHBIX YpPaBHEHUH, IPUEMOB Mpeod-
pa30BaHUs ypPAaBHEHMI IS CBEJICHUS K
CTaHJAApPTHOMY YPaBHEHHIO.

Pemrenne panmoHanbHbIX, HPPAMOHAIBHBIX,
[IOKa3aTEeIbHBIX U TPUTOHOMETPUUYECKUX
YpaBHEHUH U CUCTEM.

Hcnonb3oBanue cBOMCTB U rpadukoB pyHKUIUN ATst
pelenus ypaBHeHHil. [IoBTopeHne OCHOBHBIX
MIPUEMOB pellIeHUs cucTeM. Pelienre ypaBHeHUM ¢
MIPUMEHEHHUEM BCEX NMPUEMOB (Pa3JI0KEHUSI Ha
MHOUTEJH, BBECHUS HOBBIX HEU3BECTHBIX,
MTOJICTAHOBKH, TpaUIeCcKOro MeTo1a).

Pewrenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM
pa3IuuHbIX crioco60B. O3HaKOMIIEHHE C OOIIMMHU
BOIIPOCAMM PELIECHUS HEPABEHCTB U UCIIOIb30BAHNE
CBOMCTB M IpauKOB (QYHKIUI TP peLICHUN
HEpaBEHCTB. PellleHne HepaBEeHCTB U CHCTEM
HEPaBEHCTB C IPUMEHEHUEM pa3IMYHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTHYEeCKUX METOJIOB JJIs
pELIEHNS COIEP KATENbHBIX 3a/1a4 U3 PA3IMYHbIX
oOracrell HayKH U npakTuku. lHTepnpeTupoBanue
PE3YJIBTATOB C YYETOM pealbHbIX OTPaHUYCHUN

TecTbl
[IpakTnueckue
paboter (NeNe
16,18-21, 25-29)

KonTtponbHas
pabora
CamocTosaTenbHas
pabora

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN

N CTATUCTUKHU

OcHoBHBIC
MOHATHSA
KOMOMHATOPUKH

N3yuenue npaBuia KOMOMHATOPUKHU U TPUMEHEHHE
MIpH pelIeHNH KOMOMHATOPHBIX 3a]1a4.

Perienne KOMOMHATOPHBIX 3a]1a4 METOAOM
nepedopa u Mo MpaBHIly YMHOKEHUSI.
O3HakoMJIEHHE C IOHATUAMU KOMOMHATOPUKU:
pa3MEIIEeHUsIMYU, COYETAaHUSAMMU, IEPECTAaHOBKAMH U
dbopmynamu s MX BelurciaeHus. OObsicHeHHE U
pUMeHeHHe (HOPMYIT JUIsl BBIYUCIECHUS
pa3MeILEeHN, IEPECTAHOBOK U COYETaHUM IIpU
pemeHny 3aga4. O3HaKOMIJIEHHE C OMHOMOM
Herorona u tpeyronsaukoM Ilackains. Pemenue
MIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM ITOHATUN U
MPaBUI KOMOMHATOPHKHU

Ompoc

TecTbl
[IpakTrueckue
pabotsl ( NoNe 41,
42)

KontponbHas
pabora
CamocrosiTenpHas
pabora

JIeMEHTHI TEOPUH

H3y‘IeHI/Ie KJIaCCUYCCKOI'o ONpEACICHUA

Ompoc
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BepOSITHOCTEM BEPOSITHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI O [IpakTnueckas
CyMME€ BEPOSITHOCTEM. pabota Ne43
PaccmoTrpenue npumMepoB BbIYMCIEHUS KoHntpoinbHas
BEpOATHOCTEN. Pemienre 3a1a4 Ha BBIYUCIICHHUE pabora
BEPOSITHOCTEH COOBITHIA CamocTosiTenbHast

pabota

IIpeacrasiienune O3HaKOMJICHHE € IPEJCTAaBICHUEM YHCIOBBIX Ompoc

JAHHBIX (TA0JUIBI, |JAHHBIX U UX XapaKTEPUCTUKAMHU.

AHATPAMMBI, Pemienue npaktuueckux 3agad Ha 00pabOTKy

rpagpukn) YUCIIOBBIX JAHHBIX, BBIYUCIIEHUE UX XAPAKTEPUCTUK

I'EOMETPUSA

IIpsimble n @opMynHMpOBKa U IPUBEACHUE 10KA3aTEIbCTB Omnpoc

IUIOCKOCTH B IIPU3HAKOB B3aMMHOI'O PACIIOJIOKEHHS MPSAMBIX U | TecTsl

NPOCTPAHCTBE IJIOCKOCTEN. Pacnio3HaBaHue Ha yeprexax u [IpakTuueckas
MOJEJISIX Pa3IUYHbIX CIIy4aeB B3aUMHOTO pabota Ne§)
PaCIIONIOKEHUS MPSAMBIX U INIOCKOCTEH, Kontponbhas
apryMEHTUPOBAHUE CBOUX CYXKICHUM. paboTta
@opMyNIMpPOBAaHHUE ONIPENEIICHUN, IPU3HAKOB U CamocTrosTenbHas
CBOMCTB MapajuIeIbHbIX U MEPIEHIUKYISIPHBIX paboTta

IIJIOCKOCTEM, IBYIPAHHBIX U JINHEWHBIX YIJIOB.
BrinosiHeHnE NOCTPOEHUS YIVIOB MEXY NPSMBIMH,
IIPSIMOM M TUIOCKOCTBIO, MEXK1Y TUIOCKOCTSAMM I10
OINMCAHHUIO U PACIIO3HABAHNE UX HA MOJEIISIX.
[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOI0KEHUS
IPSMBIX U IJIOCKOCTEN TPU PELLEHUH 3a1a4.
N300pakeHne Ha pUCYHKAaX U KOHCTPYMPOBAHUE Ha
MOJIENSAX NEPIEHIANKYISIPOB U HAKJIIOHHBIX K
IIJIOCKOCTH, MPSAMBIX, TAPAUIEIBHBIX INIOCKOCTEMN,
YIJI0B MEXAY IPSIMON U TUIOCKOCTBIO U
000CHOBaHKE IOCTPOEHUSI.

Pemrenne 3a1a4 Ha BBIYKMCIIEHUE TEOMETPUYECKHUX
Benn4uH. ONUCBHIBAHUE PACCTOSIHUS OT TOUYKHU J0
IIJIOCKOCTH, OT IIPSIMOM 10 TUIOCKOCTH, MEXKIY
IIJIOCKOCTSIMU, MEXAY CKPELIMBAOIIMMUCS
IPSIMBIMH, MEXY POU3BOJIBHBIMU (PUTypaMu B
IIPOCTPAHCTBE.

DopMyNMpPOBaHUE U JOKA3bIBAHUE OCHOBHBIX
TEOPEM O PACCTOSTHUAX (TEOPEM CYIIECTBOBAHUS,
CBOICTBA).

N300paxeHne Ha yepTexax U MOJEINISIX PACCTOSHUS
1 000CHOBaHUE CBOMX CYyXJeHuil. OnpeneneHue u
BBIYMCIICHUE PACCTOSTHUN B POCTPAHCTBE.
[Tpumenenue popmys U TeOpEeM IUITAHUMETPHUH IS
penieHus 3a1a4.

O3HaKOMJIEHHE C TOHITHEM NApAJUIEIBLHOTO
MIPOEKTUPOBAHUS U €T0 CBOMCTBAMH.
Dopmynruposarnue meopemvl 0 RIOUWAOU
OpMO2OHANbHOU NPOEKYUU MHO20Y20NbHUKA.
[Ipumenenue Teopuu A1t 000CHOBAHUS
ITOCTPOCHUN U BBIYMCIICHUI. APryMEHTHPOBAaHHE
CBOMX CYXICHUH O B3aHMHOM PacCIIOJIOKEHUN
MIPOCTPAHCTBEHHBIX QUTYD

26



Muororpanauku  |OnucaHue U XapaKTEPUCTHKA PA3IMYHbBIX BUIOB Onpoc
MHOT'OTPaHHUKOB, MIEPEUYHUCIICHUE UX 3JIeMEHTOB U | TecTsl
CBOWCTB. [IpoBepounbIie
N3006paskeHrie MHOTOTPaHHUKOB U BBIITOJIHEHHE paboThI
MIOCTPOCHHUSI Ha U300pAKEHUSIX U MOJEIISIX KonTponbhas
MHOTOTPAaHHHUKOB. pabora
Boruncnenmne nuHEHHBIX 3JIEMEHTOB U YIJIOB B CamocTtosTenbHas
MIPOCTPAHCTBEHHBIX KOH(MUTYpAIIHSIX, pabora
apryMEHTHPOBAHUE CBOMX CYXKICHHIA.
XapakTepucTuka u u300pakxeHue
CEUCHUS,PA38EPMKU MHO202PAHHUKOS,
BBIUMCIICHHUE TUIOLIAJIEH TOBEPXHOCTEM.
[TocTpoeHue npocTermmx ceueHuit Kyoa, mpu3Mebl,
nupamubl. [Ipumenenne (pakToB U CBeIEHUH U3
wiaHuMeTpun. O3HaKOMIIEHUE C BUJIaMU
CUMMETPUI B IPOCTPAHCTBE, GOPMYIUPOBAHUE
orpezeNeHui 1 CBOMCTB. XapaKTepUCTHKa
CUMMETPHUH TEJ BPAIlIEHUs U MHOTOTPAaHHUKOB.
[IpumeHeHne CBOMCTB CUMMETPHH MIPU PELICHUU
3ana4. Mcnonb30BaHne NpuOOPETEHHBIX 3HAHUI
JUISL KCCIIeIOBAaHUS M MOZCIIMPOBAHUS HECIOXKHBIX
3ajad.
N306paxkeHre OCHOBHBIX MHOTOI'PAaHHUKOB U
BBINIOJIHEHUE PUCYHKOB [0 YCJIIOBUSIM 33]a4
Tesna u O3HakOMJICHHE C BUJaMH TeJl BpalleHHUs, Omnpoc
MOBEPXHOCTH (hopMyJIMpOBaHHE WX OIPEICICHUIA U CBOICTB. TecTbl
BpallleHUs DopMyIHpOBaHUE TEOPEM O CEUCHUH IIapa KonTtponpHas
IJIOCKOCTBIO U TIJIOCKOCTH, KacaTeIbHOU K cdepe.  |padoTa
XapakTepucTuka u u3o0paxkeHue Tein BpamieHus, |CamocrosiTenbHas
UX pa3BepTKU, CEUEHHUSI. pabora
Pemenue 3ana4 Ha MOCTPOEHUE CEUEHUH,
BBIYMCIICHHUE JJIUH, PACCTOSIHUM, YTJIOB, INTOIIAEH.
[IpoBenenue nokazaTeabHbIX PacCyKAECHUN TPU
pelIeHnH 3a/1au.
[IpuMeHeHne CBOMCTB CUMMETPHH MPU PELLIEHUHN
3a/1a4 Ha TeJla BpallleH!s, KOMOMHALINIO TeJ.
N3006pakeHre OCHOBHBIX KPYTIIBIX TN U
BBITIOJTHEHUE PUCYHKA 110 YCIOBHIO 3a7auu
HN3mepenus B O3HakoOMJIEHHE ¢ IOHITUAMH TIJIOMIaAu U o0bema, |Ormpoc
reoMeTpum AKCHOMaMH U CBOWCTBAMH. [IpakTnueckue
Pemrenue 3amay Ha BEIYHCIIEHHUE IIIOIIAAEH paboTsi(NeNe 30-
IJI0CKUX (UTYp ¢ TPUMEHEHUEM 40)
COOTBETCTBYIOMIUX (GOpMYT U PAKTOB U3 KonTponsHas
iaHuMeTpun. M3ydeHue TeopeM o BBIYMCIEHUU  |paboTa
00BEMOB MPOCTPAHCTBEHHBIX TEJ, pemieHue 3a1au  |CamocTosTensHas
Ha IpUMeHeHue GopMys BEIUUCIEHUS 00bEMOB. paborta

Nzyuenne GopMyn 1715 BBIYUCICHUS TUIOIAAEH
HOBerHOCTeI\/’I MHOT'OI'PAaHHUKOB U TCJI BPpAllCHHA.
O3HaKOMJIEHHE ¢ METOJOM BBIYHMCIIEHUS TUIOIAIN
noBepxHocTu cdepsl. Pemenue 3a1au Ha
BBIYHCIIEHUE IO TOBEPXHOCTH MTPOCTPAH-
CTBC€HHBIX TECJI
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Koopaunarts! u
BEKTOPBI

O3HakoMJIEHUE C TTIOHATHEM BeKkTOpa. M3yuenue
JIEKapTOBOM CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE,
IIOCTPOCHHE 110 3alaHHBIM KOOPIMHATaM TOYEK U
IIJIOCKOCTEM, HAX0XKACHUE KOOPAUHAT TOYEK.
Haxoxxnenue ypaBHEHUH OKPYXHOCTH, ChEPBI,
IIJIOCKOCTH. BpIuncienne pacCTOAHUM MEXIY
TOYKAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEJIMYHH, ITPABUI
Pa3IoKEeHUsI BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, NIPABUII HAXOKIEHUS KOOPAUHAT
BEKTOpPA B IIPOCTPAHCTBE, IPABUII JCHCTBUM C
BEKTOPAMH, 3aJaHHBIMA KOOPAVHATAMHU.
IIpumeHeHne Teopuu NpyU PEIIECHUH 3a/1a4 Ha
JICUCTBUSA C BEKTOpaMH. M3yueHue cKaasipHOro
IIPOU3BENCHUS BEKTOPOB, BEKTOPHOI'O ypaBHEHUS
IpsIMOM M TUIOCKOCTH. [IpuMenenne Teopun npu
pELIEHUN 3a7ja4 Ha ICHCTBUS C BEKTOPAMHU,
KOOPAMHATHBIA METOJ, IPUMEHEHHNE BEKTOPOB IS
BBIYHCJICHUS BEJINYUH YIJIOB U PACCTOSHUM.
O3HaKOMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aMMHOM PACIIOJIOKEHUH
MPSIMBIX Y INIOCKOCTEHN C UCIOJIb30BAHUEM
BEKTOPOB

TecTsl
[IpakTrueckue
paboThI( NoNe 26,
27)

Kontponbnas
pabora
CamocTosTenbHas
pabora
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