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1. HOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma AuCHHMIUIUHBI «MareMmaruka» NpeaHa3HAYeHa ISl M3YYCHUs B
Nunycrpuansnom uHcTUTyTe (CIIO) YITY, peamusyromero o0pa30BaTebHYIO MPOTPAMMY
cpeaHero odmiero oOpazoBaHus B Ipezenax ocBoeHUs oOpasoBatenbHON mnporpammsel CIIO Ha
0aze OCHOBHOro o0Omero oOpa3oBaHMs MPU TOATOTOBKE KBATH(PHUIIMPOBAHHBIX pPaOOYMX,
CITy’KaIlHX.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanmii PI'OC cpeqHero odIiero 0Opa3oBaHus,
NPEIbSIBISEMBIX K CTPYKTYpE, COICpXKAHUIO U pe3ylibTaTaM OCBOCHHUS JUCHUIUIMHBI
«MareMaTuka», C y4eTOM MPUMEpPHOH OCHOBHOM 00pa3oBaTENIbHON MPOrpaMMbl CPETHETrO
obmero oopazoBanus, ogoopeHHoN @YMO 1o ob1emy o6pazoBanuto (mpotokos ot 28.06.2016
No 2/16-3).

Copepxanue pabouell mporpamMmbl JIUCHUIUIMHBI «MaremaTtuka) HalpaBlIeHO Ha
JOCTHKEHUE CIETYIOIINX HeNei:

o (¢popMupoBaHue NpeICTaBJIeHUH O MaTeMaTHKE KaK YHHUBEPCAIbHOM S3bIKE
HAYyKH, CPEICTBE MOJICTMPOBAHUS SIBJICHHUM U MPOIECCOB, 00 UAESIX U METOJaX MaTEMaTHKU;
J pa3BUTHE JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOT'O  BOOOpPaKEHMUS,

QITOPUTMUYECKOH KYJIbTYpPbI, KDUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM ISt OyayIien
po(heCCHOHATILHOM JIEATSIILHOCTH, JUIS IIPOIOJIKCHHSI 00pa30BaHUs U cCaMOOOpa30BaHUS;

° OBJIaJleHHe MATeMATHYeCKUMHU 3HAHUSAMH W YMEHUSIMH, HEOOXOIMMBIMH B
HOBCG[{HGBHOﬁ KHU3HU, OJI1 I/I3y‘-I€HI/ISI CMCIXKHBIX CCTGCTBGHHOHayLIHI)IX OUCIIUIIJINH Ha 63.3OBOM
YPOBHE W IMCHHUIUIMH TPOPECCHOHAIBHOIO IUKIA, Ui MOJy4YeHHss 0Opa3oBaHUsI B IPYTUX
001acTIX;

. BOCIIMTAHUE CPEACTBAMU MATEMATHKH KYJIbTYpbl JIMYHOCTH, TOHUMAaHHUSI
3HAYMMOCTH MaTEMAaTUKHU ISl HAYYHO-TEXHUYECKOTO MPOrpecca, OTHOIICHUS K MATEMATHKE KaK
K YacTH OOIIEYeNIOBEYeCKON KYJIbTYpPhl Yepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHUS MaTEMaTHKH,
9BOJIIOLIMENH MaTeMaTUUECKUX HIEH;

° HCMOJIb30BAHHE TPHOOPETEHHBIX 3HAHMI M YMeHHIl B MNPAKTHYECKOI
AeATEJIbHOCTH H MOBCEAHEBHOM KU3HU 1JIA:

- paSBI/ITI/H[ I/IHTCJ'IJ'ICKTyEU'II)HI)IX 158 TBOpLIeCKI/IX CHOCO6HOCT€I\/’I, HABBIKOB
CaMOCTOSITENIHOM JIeATENbHOCTH, CaMOpealn3alliil B pa3jHyYHble 00JacTsIX AESITeIbHOCTH,
BKJTIOYAsI TEXHUIECKYIO, KaK TPODUIBHYIO 00J1aCTh;

- paclMpeHns Kpyra MaTeMaTHYeCKUX MOHSITUI U ONIPEICIICHUN;

- COBepHIGHCTBOBaHI/Iﬂ KOMMyHI/IKaTI/IBHBIX CHOC06HOCTCI>'I, pa3BI/ITI/I$[ TOTOBHOCTH K
IPaMOTHOMY MEXKIMYHOCTHOMY U MEKKYIbTYPHOMY OOIIEHUIO;

- caMooOpa3oBaHMsT W  yd4acTUs B  TMPOM3BOACTBEHHOH, HAy4yHOH U
HCCIIEI0BATENIbCKON JIEITEIHHOCTH.

MecTo JUCHMIUIUHBI B CTPYKType 0Opa3oBaTENbHON MpOTpamMMbl: MpOQUIbHAS
JTUCIUTIITNHA 00111e00pa30BaTeIbHOTO IUKIIA.

KosnnyecTBo 4acoB Ha ocBOeHHMe TPOrPAMMBbI AUCHHUIINHBI:
MaKCUMaJIbHOU ydeOHOU Harpy3ku oOyuatomierocss 350 yacos, B TOM YHUCIIE:
JJIs1 04HOM (popmBbI 00yUeHUS:

00s13aTeNbHON ayIUTOPHON yuyeOHOM Harpy3ku odyuatomierocss 336 4acos.
KOHCYJIbTAIIUU — 8 YaCOB;

IIPOMEXYTOYHAsl aTTeCTalus — 6 4acoB.



2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSAIIO JUCHUIIJIMHE
«MATEMATHUKA»

B pamkax ocBoeHus cojiepxkaHus JUCUMIUIMHBL «MaremaTtukay, oOecrneuuBaercs
JOCTHXKEHUE 00yUJarOUIUMUCS CIEAYIOIUX PE3yIbTaTOB:

Pe3ysnbTarsl 0CBOCHUS Y4eOHOM M CIATIINHbBI

OcBoeHue conep:kanus yueOHoM quciuminiel «MaTtematuka (mpoduiabHas)»
o0ecreynBaeT JOCTHKEHHE CTYACHTAMH CIIEIYIOIUX PE3YIbTaTOB:
JIMYHOCTHBIX:

- c(OPMUPOBAHHOCTh OCHOB CaMOPa3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUU C
0OIIEYEeIOBEUECKUMHU IICHHOCTSIMH M HUJCAIaMH T'PaKJAHCKOrOo OOIecTBa; TOTOBHOCTh M
CIIOCOOHOCTH K CAMOCTOSITEILHOM, TBOPUYECKOM M OTBETCTBEHHOM JIEATEILHOCTH;

- HaBBIKH COTPYIHHYECTBA CO CBEPCTHUKAMH, ETHMU MIIAJIIIIETO BO3PACTa, B3POCIBIMHU B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIIEI0BATENbCKOM, IPOEKTHOM U IPYTUX
BU/IaX JCATEILHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCJIE CcamMO00pa30BaHUIO, Ha
MPOTSDKEHUHM BCEH KM3HU; CO3HATENIbHOE OTHOIIEHHWE K HENpephbIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO yCTIEUTHON MpodecCnoHaNbHOM U 00IIECTBEHHON ASITETbHOCTH;

- OCO3HAHHBIN BBIOOp Oymymied mpodecCuu W BO3MOXKHOCTEH pealln3aiui COOCTBEHHBIX
JKU3HCHHBIX TUIAHOB; OTHOIICHHWE K NPOPECCHOHATBHOW MICSATCILHOCTH KaK BO3MOXKHOCTH
y4acTHsi B PCIICHHM JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0Jem;

MeTanpeIMeTHbIX:

- YMEHHE CAMOCTOSITEJIBHO OINpPEAEHATh LEIN JACSITEIBHOCTH M COCTaBIATH IIJIAHBI
JESATENIbHOCTH;  CaMOCTOSITENIbBHO — OCYLIECTBIISITh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JESATEIIBHOCTD; MCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI AJI JOCTHIKEHMSI ITIOCTABJICHHBIX LIEJIEN
U peajn3alyuy MIaHOB JIeATEIbHOCTH; BEIOMPATDH YCIIEIIHbIE CTPATErMH B PA3JIMYHbBIX CUTYaIUsAX;

- yMEHHE MpPOAYKTUBHO OOIIAThCS M B3aUMOJEMCTBOBaTH B IPOLIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBaTh MO3ULUU JPYIHMX YYAaCTHUKOB JIE€ATEIBHOCTH, 3(P(EKTUBHO
pasperiatb KOH()IUKTHI;

- BJIaJCHHUC HaBbIKaMU HOSH&B&TGJ’IBHOI’I, y‘Ie6H0-HCCHe,Z[0BaTeHLCKOI>’I )51 HpOCKTHOfI
ACATCIIBHOCTH, HaBBIKaMH pas3peuicHud HpO6HCM; CIIOCOOHOCTH n T'OTOBHOCTB K
CaMOCTOATCIIbHOMY IMOHUCKY MCTOAOB PCHICHUSA MPAKTUYCCKUX 3ajad, MPUMCHCHUIO Pa3JIMYHBIX
MCTOA0B ITO3HAHUSI,

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENbHOW HH(pOPMAIIMOHHO-I03HABATEIbHON
NeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPUEHTHPOBATHCA B PA3IMYHBIX MCTOYHHMKAX HMH(OpMAIH,
KPUTHYECKH OIICHMBATh W MHTEPHPETUPOBATH HHPOPMAIUIO, TOIYYaeMyK M3 Pa3IudHbIX
HUCTOYHUKOB;

- BJIQJICHUE SI3BIKOBBIMH CPEACTBAMU: YMEHHE SICHO, JIOTMMHO M TOYHO H3Jaratb CBOIO
TOYKY 3PEHMS, UCII0JIb30BaTh a/ICKBATHBIE SI3BIKOBBIE CPE/ICTBA;



- BJIaJICHHME HAaBBIKAMHM II03HABATEIbHOW peQUIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHHM, IPAaHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 33]1a4 U CPEJICTB Ui UX TOCTUKEHUS;

- LEJIEYyCTPEMJICHHOCTh B TIOMCKAaX U MPHHIATUU pEIIeHUH, COOOpa3sHTENbHOCTh U
UHTYHUIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHHUNA; CIIOCOOHOCTh BOCIPUHHMATH
KpacoTy U FapMOHHIO MUDA,

NpeAMeTHbIX:

- c(OPMHPOBAHHOCTH TMPEJCTABICHUI O MaTeMaTHKe KaK YacTH MHPOBOW KYJIBTYpPhHI U O
MecTe MaTeMaTUKU B COBPEMEHHOHN IUBHIIM3ALUH, O CIIOCO0AaX OMHMCAaHUS Ha MaTEMAaTHYECKOM
A3BIKE SBJICHUI PEAJIbHOTO MUPA;

- C(bOpMI/IpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYSCKHX NOHATHIX KaK O Ba)KHEHIIINX
MAaTCMAaTUYCCKUX MOJCIIAX, MMO3BOJJIAIOIINX ONUCBIBATE U U3YUATh PAa3HBIC MMPOLCCCHI U ABJICHUA,
IMOHNUMAaHUC BO3BMOXXHOCTH aKCHOMATHYCCKOI'O ITIOCTPOCHUA MATCMATUUCCKUX Teopnﬁ;

- BJIAAICHUC MCTOAaMH NOKa3aTCIIbCTB U AJITOPUTMOB PCHICHHSA; YMCHUC UX IPUMCHATD,
MMPOBOAUTDH NOKA3ATCIBbHBIC PACCYKACHUA B XOAC PCUICHUA 3a1a4;

- BJIAJICHUE CTAHJAPTHBIMU IIPUEMaMU DELICHHUS PAlUOHAIBHBIX U HPPALMOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUIOHOMETPUYECKUX YpPAaBHEHUMH W HEPABEHCTB, MX CHUCTEM;
UCIIOJIB30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHUCJIE JUIS ITOMCKA IIyTU PELIECHU U
WJUTFOCTPALIMY PELICHUs] YPABHEHUN U HEPABEHCTB;

- cOPMUPOBAHHOCTh TPEJCTABICHUH 00 OCHOBHBIX MOHATHSX, HICIX H METOAax
MaTE€MaTUYeCKOro aHaJIn3a;

- BJI/ICHUE OCHOBHBIMU TOHSATUSMHU O IJIOCKUX M MPOCTPAHCTBEHHBIX I€OMETPHUYECKHX
¢durypax, uX OCHOBHBIX CBOWCTBaX; C()OPMHUPOBAHHOCTH YMEHHs paclo3HaBaThb Ha YepTexkax,
MOJIEISIX U B PEAJbHOM MHpE TeoMeTpUyYecKue (QUrypbl; MPUMEHEHUE H3YYEHHBIX CBONCTB
reomMeTpuueckux ¢uryp u QGopMmyn s pelieHHs TeOMETpUYecKuX 3ajad M 3agad ¢
MPAKTUYECKUM COJIEP)KAHUEM;

- cOpPMUPOBAHHOCTh ~ MPEACTAaBICHUN O TMpoleccax U SABICHUSAX, HMEIOIINUX
BEPOATHOCTHBIN XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B peaJbHOM MuHpe, 00
OCHOBHBIX IOHATHUAX DJJIEMEHTApHOW TEOPUHM BEPOSATHOCTEW; YMEHUM HAXOIUTh U OLICHUBATh
BEPOATHOCTH HACTYIJICHUS! COOBITUN B NPOCTEHIINX MPAKTUYECKHX CUTYallUsIX U OCHOBHBIE
XapaKTEPUCTUKH CIIy4alHbIX BEIUYHH;

- BJIAICHUC HAaBbIKaMU HMCIIOJIB30BaHUS I'OTOBBIX KOMIIBIOTCPHBIX MPOTpaMM IIPU PCIICHUA
3aaad.



3. TEMATUYECKHWM IJIAH 1 COJIEPXKAHUE PABOYEMN
IMTPOI'PAMMBI JTUCHUIIJIMHBI «<MATEMATHKA»

KosmuecrBo ayauropubix | Koncy
4acoB JIbTaI
Makc | Beero | Teoper | Ipakr./ | un/IIp
Ne HaumenoBaHue pa3jieioB u nmal : abopat | OMeKy
n/m | Tem/coaep:kanue yueOHOro Mmarepuana bHad 0byuen ) rot.at
Harpy ue 3aHAATHSA | TecTall
3Ka ust
(3k3am
€H)
1 cemecTp
Pa3nesn 1. Beegenne 4 4 4
1 1. Maremaruka B HayKe U TEXHUKE 2 2 2
2 2. Maremaruka npu OCBOCHUHU 2 2 2
npodeccuit CI10
Pasznea 2. Pa3zBuTHe NOHATHA O YHUCIE 12 12 12
3 3. IlonsTtue o umcne. JleiicTBus HaL 2 2 2
qHUcIaMu
4 4. TlpuOnKeHHBIC BEIYUCIICHIS 2 2 2
5 5. KomiiekcHble uncia 2 2 2
6 6. JleticTBus HaJ KOMIIEKCHBIMU 2 2 2
qHCIaMU
7 7. Yucna u KOpHU ypaBHEHU 2 2 2
8 8. KontponpHas pabora 2 2 2
Pa3nes 3. OCHOBBI TPDUTOHOMETPHH 46 46 36 10
9 9. PanuanHas u rpagycHasi MephI 2 2 2
YIJI0B. YTIIbl BpalleHUsI Ha
OKPYKHOCTH
10 10. Tpuronomerpuyeckue QyHKIUU 2 2 2
11 11. OcHOoBHBIE POPMYIIBI 2 2 2
TPUTOHOMETPHH
12 12. TIpeobpazoBanue 2 2 2
TPUTOHOMETPUYECKHUX BBIPAXKEHUN
13 13. TIIpeobpazoBanue 2 2 2
TPUTOHOMETPUYECKHUX BBIPAXKEHUN
14 14. IlpakTnueckas padbora 1: 2 2 2
«IIpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN
15 15. Ilpaktuueckas pabora 2: 2 2 2
«IIpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAXKEHUN
16 16. Apk¢pynkuuu. CBoiicTBa 2 2 2
17 17. IIpocreiinine TPUrOHOMETPUIECKHE 2 2 2
ypaBHEHHMSI
18 18. Ilpocreiimme 2 2 2
TPUTOHOMETPUUECKHE YPABHEHUS
19 19. TpuroHomMeTpru4eCcKHe YpaBHEHHUSI 2 2 2




20 20. TpuroHoMeTpruuecKue ypaBHEHUS 2 2 2

21 21. TpuroHoMeTpu4YECKUE YPABHEHMUSI 2 2 2

22 22. Ilpaktuueckas pabora 3: 2 2 2
«Tpuronomerpuyeckue
YpaBHEHUSD

23 23. TpuroHoMeTpu4ecKie ypaBHEHHUsI 2 2 2

24 24. TpuroHoMeTpuYECKUe ypaBHEHUS 2 2 2

25 25. Ilpaktrueckas pabota 4: 2 2 2
«TpuroHomerpuueckue
YpaBHEHUS»

26 26. TpuroHomerpuieckue 2 2 2
HEpaBEHCTBA

27 27. TpuronoMeTpruyeCcK1ue HEpaBEeHCTBA 2 2 2

27 28. Tpuronomerpuyeckue 2 2 2
HEpaBEHCTBA

29 29. Cucrembl TPUTOHOMETPUUYECKUX 2 2 2
ypaBHEHUH

30 30. IIpaktudeckas padora 5: 2 2 2
CucreMbl TPUTOHOMETPUUYECKUX
YpaBHEHUI

31 31. KonTtposbHas pabora 2 2 2

Paznen 4. Hawana wmaremarudeckoro | 16 |28 22 6

aHaJmn3a

32 32. IlocnenoBatenbHocTH. [loHsTHE 2 2 2
MPOU3BOIHOMN

33 33. ®opmynsl 1udepeHnpoBaHus 2 2 2

34 34. ®opmyinsl 1uddepeHIupoBaHUS 2 2 2

35 35. BoluncieHue npon3BOAHbBIX 2 2 2

36 36. BerunciieHre npon3BOJIHbIX 2 2 2

37 37. Ilpaktuueckas pabota 6: 2 2 2
«BplunciieHne Npon3BOAHBIX»

38 38. YpaBHeHue KacaTeIbHOM 2 2 2

39 39. Ilpaktuueckas pabora 7: 2 2 2
«YpaBHEHHE KACATEIBHON

40 40. ®u3nvecKuii CMbICI TPOU3BOJHON 2 2 2

41 41. BpruncieHne npon3BOIHBIX. 2 2 2
I'eomeTrpuueckuil u puznyeckuit
CMBICJ IPOU3BOIHBIX

42 42. [Ipu3Haky BO3pacTaHus 2 2 2
yOBIBaHUS (QYHKIIHU.

43 43. DxcTpeMyMbl (QYHKITHH. 2 2 2

44 44. TlpakTnueckas padora §: 2 ) 2
[Ipu3Haku Bo3pacTanus u
yOBIBaHUS GYHKIUU. DKCTPEMYMBI
GyHKIIH.

45 45. UccnenoBanmne GyHKINNA 2 2 2

HTroro 90 90 74 16




2 cemecTp

Paznen 4. Hawana maTemMaTH4ecKoro 16 16 8 8
aHaJIM3a
1 46. UccnenoBanue GyHKINNA 2 2 2
2 47. UccnenoBanne QyHKINN 2 2 2
3 48. Ilpaktnueckas pabora 9: 2 2 2
«MccnenoBanue GpyHKIMN»
4 49. Hauboubliiee 1 HaMMEHbIIIEE 2 2 2
3HaYeHUE (PYHKIIMH HA OTPE3Ke
5 50. Ilpaktuyeckas pabora  10: 2 2 2
«HaunbonpIiee 1 HauMeHbIlIEE
3Ha4YeHHEe PYHKIUU HA OTPE3KEN
6 51. Ilpaktuyeckas padora 11: 2 2 2
«IIpuMeHeHne npou3BOIHON»
7 52. Ilpaktuyeckas padora  12: 2 2 2
«IIpruMeHenune nponu3BOTHON»
8 53. KonTpomapHas pabora 2 2 2
Pa3znen S. UnrerpaJ u ero npumMeHenue 26 26 14 12
9 54. OcHOBHOE CBOWMCTBO 2 2 2
1epBooOpazHoOn
10 55. IlpaBuia BeIUUCICHUS 2 2 2
MIepBOOOPA3HBIX
11 56. IlpaBuia BeIYMCIIEHUS 2 2 2
MIepBOOOPA3HBIX
12 57. llpaktuueckas pabora 13: 2 2 2
«Bpruncnenue nepBooOpa3HbIX»
13 58. [1nomaas KpUBOTUHEHHOM 2 2 2
Tpanemnuu
14 59. Ilpaktuueckast pabora  14: 2 2 2
«[Inomanb KpUBOJIMHENHOMN
Tpaneuumn»
15 60. Nurerpan. ®opmyna HerotoHa- 2 2 2
JleitOHuIA
16 61. [lpaktuueckast pabora  15: 2 2 2
«nTerpan. ®opmyna HerotoHa-
JleitOHuIA
17 62. IIpaktuyeckas pabora 16: 2 2 2
«BblunciieHne HHTErpagoB
18 63. BrluncieHne HHTErpaioB 2 2 2
19 64. IIpaktuyeckas pabora 17: 2 2 2
«Haxoxaenue miomaaeit Gpuryp»
20 65. IIpaktuyeckas pabora 18: 2 2 2
«Haxoxaenue miomaaeit Gpuryp»
21 66. KonTponpHas paborta 2 2 2
Pasznea 6. IlpsimMble U JIOCKOCTH B 26 26 22 4
NMPOCTPAHCTBE
22 67. B3anMHO€E pacrnosoKeHUe NPIMbIX 2 2 2
B [TPOCTPAHCTBE
23 68. ITapannenbHOCTh IPSIMOM U 2 2 2

IIIIOCKOCTH




24 69. ITapannenbHOCTh MIOCKOCTEN 2 2 2
25 70. IlapannenbHOCTh MIIOCKOCTEN 2 2 2
26 71. IlpakTtruueckas pabora 19: 2 2 2
«[lapayinenbHOCTh B IPOCTPAHCTBE
27 72. llepnieHAUKYSp U HAKIOHHAS 2 2 2
28 73. Ilpaktuueckas padora 20: 2 2 2
[lepnienTuKynsip ¥ HAKJIOHHAs
29 74. Yron Mexay npsaMoit u 2 2 2
IJIOCKOCTBIO
30 75. IByrpaHHbIii yroja 2 2 2
31 76. Y103 MexX 1y TUIOCKOCTSIMHU 2 2 2
32 77. Ilpaktuueckas pabora 21: 2 2 2
«YT0J MEeKy IPSAMOU U
TJIOCKOCTBIO, TUIOCKOCTSIMI)
33 78. IlapaynenbHOe MPOSKTUPOBAHUE 2 2 2
34 79. KonTposbHas pabota 2 2 2
Paszpnen 7. KoopauHaThl H BEKTOPbI 24 24 20 4
35 80. ITonsiTHE BEKTOpa B IPOCTPAHCTBE 2 2 2
36 81. Cio’xeHue U BBIYUTAHUE BEKTOPOB 2 2 2
37 82. JleiicTBus ¢ BEKTOpamu 2 2 2
38 83. IIpssmoyromnpHas cucrema 2 2 2
KOOpJUHAT
39 84. KoopauHatsl BEKTOpa 2 2 2
40 85. IlpakTuueckas pabora 22: 2 2 2
«IIpocreimne 3a1aun B
KOOpJMHATaX»
41 86. KommuianapHbie BEKTOPbI 2 2 2
42 87. CxanspHOE IPOU3BEICHHUE 2 2 2
BEKTOPOB
43 88. IlpakTnyeckas pabora 23: 2 2 2
Beruncnenue yrios Mexy
IPSIMBIMHU U TUIOCKOCTSIMU
44 89. 3amaum B KOOpIMHATAX 2 2 2
45 90. 3agaun B KOOpAMHATAX 2 2 2
46 91. IlpakTrueckas pabora  24: 2 2 2
«3a1a4 B KOOPJAMHATAX)
47 92. KoopHaThl U BEKTOPHI 2 2 2
48 93. KonTpospHas paboTta 2 2 2
HTroro 96 96 68 32
3 cemecTp
Pa3nen 8. Kopuu, crenenu u jorapugmsl 48 48 32 16
1 94. Crenenb ¢ HaTypaJIbHBIM 2 2 2
nokazareneMm. KopeHp m-oii creneHu
U €ro CBOMCTBA
2 95. JlelicTBuUs C KOPHAMU 2 2 2
3 96. JlelicTBUS CO CTEIICHIMU 2 2 2
4 97. Ilpaktuueckas pabora  25: 2 2 2
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«JIeHCTBHS CO CTETICHSIMMY)

5 98. VppaunoHanbHble ypaBHEHUS 2 2 2
6 99. IlpakTuueckas pabora  26: 2 2
«VppanroHanbHblE YpaBHEHUS
7 100.CgoiicTBa JiorapudmoB 2 2 2
8 101.CgoticTBa norapupmoB 2 2 2
9 102.ITpakTuueckas pabora 27: 2 2
«CBoiicTBa J0rapumMoB»
10 103.1Toka3aTenbHas u 2 2 2
norapudmudeckas GyHKIIHHA
11 104.1Toka3aTesbHbIE YpaBHEHHUS 2 2 2
12 105.TTokazaTenpHbIC YpaBHEHUS 2 2 2
13 106.11oka3aTenbHbIE YypaBHEHHUS 2 2 2
14 107.ITpakTuueckas pabora  28: 2 2
«Iloka3zarenbHble ypaBHEHUS»
15 108.1TokazaTenbHbIe HEPABEHCTBA 2 2 2
16 109.1TpakTrueckas pabora  29: 2 2
«Iloka3zarenbHble HEPABEHCTBA»
17 110.JIorapudmuueckrie ypaBHeHHUS 2 2 2
18 111.Jlorapudpmuyaeckue ypaBHEHUS 2 2 2
19 112.ITpakTtrueckas pabora  30: 2 2
«Jlorapudmuueckue ypaBHEHUS
20 113.JIorapudmMuyeckue HepaBeHCTBA 2 2 2
21 114 IIpakTrueckas pabora  31: 2 2
«Jlorapudmuueckrue HepaBeHCTBAY
22 115.Cucremsl orapudMuyeckux 2 2 2
ypaBHEHUH
23 116.IIpaktnueckas padora  32: 2 2
«CucreMsl JIorapupMUIECKIX
YpaBHEHUN»

24 117.KonTtpospHas pabota 2 2 2
Pa3znen 9. ®yHkuuu u rpadpukn 24 24 18
25 118. ®ynkuuu. O6nacte omnpeseneHus 2 2 2

U 00J1aCTh 3HaYeHUH
26 119. Jluneitnas pyHkums. 2 2 2
KBanpatnunas ¢pynkius Kycouno-
nuHelHas @ynkuus. {poOHo-
JAUHeHHas QyHKIUS
27 120. Tpuronomerpuueckue GpyHKIUN 2 2 2
28 121. Tloka3zaTenbHas 151 2 2 2
Jlorapudmmueckas pyHkus
29 122. CrenenHast QyHKIUS 2 2 2
123. UccnenoBanue QyHKIHI 2 2 2
30 124. Tlpaktuueckas pabora 33: 2 2
«MccnenoBanue QyHKIUIN
31 125. Pemenne nmokasaTenbHBIX 2 2 2
YPaBHEHUI U HEPABEHCTB
32 126. Ilpaktuueckas pabora  34: 2 2

«Pemrenue norapupMudecKux
YpaBHEHU U HEPABEHCTB
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34 127. Tlpaktuueckas pabora  35: 2 2 2
«Pelenne TpUrOHOMETPUYECKUX
YPaBHEHMI U HEPABEHCTB
35 128. PemieHue ypaBHEHUI 2 2 2
36 129. KontposbHas pabota 2 2 2
Pa3nes 10. YpaBHeHMsI M HepaBeHCTBa 4 4 4
37 130.YpaBHenus. PaBHOCHIIBHOCTH 2 ) 2
ypaBHEHUM . MeTO1 MHTEPBAJIOB
38 131.PanrionanbHble ypaBHEHUSL. 2 2 2
CucteMbl pallMOHAIBHBIX
ypaBHEHUI
39 132. PanuonanbHble ypaBHEHUS , 2 2 2
HEPABEHCTBA
40 133. UppauuoHaibHble ypaBHEHUS, 2 2 2
HEPaBEHCTBA, CUCTEMbl ypaBHEHUI
Hroro 80 80 58 22
4 cemecTp
Pasznen 10. YpaBHeHus U HepaBeHCTBA 10 10 10 0
1 134.TpuroHomMerpuyueckue 2 2 2
yYpaBHEHMsI, HEPAaBEHCTBA,
CUCTEMBbI
2 135. Iloka3arenpHble ypaBHEHUS, 2 2 2
HEPABEHCTBA, CUCTEMBI
3 136. Jlorapudmuueckue ypaBHEHUS, 2 2 2
HEPABEHCTBA, CUCTEMBI
4 137.I'paduueckoe peuieHue 2 2 2
YpaBHEHUI U HEPABEHCTB
5 138.KontposbHas pabora 2 2 2
Pa3znesn 11. MHOrorpaHHMKH M KpyrJible 40 40 28 12
Tesa
6 139.1IoHsATHE MHOTOTPAHHHUKA. 2 2 2
ITpusma.
7 140.1Tmomans NOBEpXHOCTH NPU3MBbI 2 2 2
8 141.ITpaktuueckas pabora  36: 2 2 2
«IImomans NOBEpXHOCTH MPU3MBD)
9 142.1lonstue nupamuasl. [lpaBunbHas 2 2 2
nupaMua. Y cedeHHas Nipamuia
10 143 .ITpaktuueckas pabora  37: 2 2 2
«IImomans NOBEpXHOCTH
UPAMUJIBD)
11 144. Tena Bpamenus. [lunuaap 2 2 2
12 145.ITnomans NOBEPXHOCTH HUIMHAPA 2 2 2
13 146. Konyc. Y ceueHHBbI KOHYC 2 2 2
14 147 1ap. Chepa 2 2 2
15 148. Ilpaktuueckass pabora 38: 2 5 2
«Tena BpamieHus»
16 149 KontposnbHas pabora 2 2 2
17 150.1TonsTne o0bema. O6beM 2 2 2
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PSIMOYTOJIBHOTO
napajuiejenunesa.

18 151. O6beM npu3MBI 2 2 2
19 152.00bem nupaMu sl 2 2 2
20 153.ITpaktrueckas pabora  41: 2 ) 2
«O6beM npusMel. O6beM
MUPAMHUJIBD)
21 154. O6vem nunungpa. O0beM KOHYCa 2 o) 2
22 155.ITpaktruueckast pabora  42: 2 ’ 2
«O6bem mumuHApa. O0BeM
KOHYyCa»
23 156.1Tnomans cdepsr. O0beM mapa 2 2 2
24 157 Ilpaktuueckas pabora  43: 2 2 2
«O0BeM mapa.»
25 158.KonTpoabHas pabora 2 2 2
Pa3znen 12. KomOunaTtopuka 10 10 10
26 159.0cHOBHBIE TOHATHS 2 2 2
KoMOuHaTopuku. Yucio
pa3sMeneHuit
27 160.Yucno nepectaHoBOK. Yucio 2 2 2
COYETaHMI.
28 161.Pewenue 3a1au Ha nepedop 2 2 2
BapHaHTOB
29 162.®@opmyna  6mHoma  HeroToHa. 2 2 2
TpeyronpHuk [lackains
30 163.KontposabHas pabora 2 2 2
Pa3znen 13. DyieMeHTHI TEOPUM BEPOSITHOCTH 10 10 10
W MaTeMATHYeCKO# CTATUCTHKHU
31 164. Onpenenenre BEpOSITHOCTH. 2 2 2
CBolicTBa BEpPOSTHOCTH
32 165.3amauyn Ha BEIUHCIIEHHE 2 2 2
BEPOSATHOCTEH COOBITHIA
33 166.Bbiunicrienne XxapakTepuCcTUK 2 2 2
YHCIIOBBIX JIAHHBIX
34 167.Penienne npakTHYECKUX 3a/1a4 2 2 2
35 168.KontposabHas pabora 2 2 2
HTroro 70 70 54 16
KouncyabTauuu 8 8
IIpoMe:xxyTOYHAsI aTTEeCTAlUsA: IK3aAMEeH 6 6
Bcero 350 336 250 86 14

OcBoenne JUCHUIIIIMHBI MOXET OLITH pC€aIn30BaHO C IMPUMCHCHHUEM OJJICKTPOHHOI'O
00y4YeHHs, TUCTAHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUI B cOOTBETCTBHM C IlomoxkeHneM o
MPUMCHCHUHN OJSJICKTPOHHOI'O 06yquH51, AUCTAaHIITMOHHBIX 06pa3OBaTeJ'H)HI)IX TEXHOIOTHI npu
peanu3anu 00pa3oBaTeIbHBIX IPOrpaMMaM CpPeAHEro Mpo(ecCHOHAIBHOrO 00pa3oBaHus,
yTBepKIeHHOro npeaceaareneM yueHoro copera ®I'bOY BO «YIT'TVY».
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4.YCJIOBUSA PEAJIM3AIINN PABOYEM ITPOT'PAMMBI JUCIHUITJIUHBI
«MATEMATHUKA»

4.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanmzanuss paboueld mporpaMmbl  AMCHUIUIMHBL — TpeOyeT Hamuuus KaOuHeTa
MaTE€MaTUKH.

OcHanieHHOCTh KaOWHETa MaTeMaTHKH: TI0CaI0YHbIe MecTa I o0yJaromuxcs, padouee
MECTO IperoaaBaress, 1ocka yueOHas, KOMIUIEKT YePTEKHbIX HHCTPYMEHTOB JJI YEPUCHUS Ha
JIOCKE, MOJENIM IPOCTPAHCTBEHHBIX TEI M KOHCTPYKTOPHI T€OMETPUYECKHX (PUTYp,HATIISAHbIC
nocoOusi, MPOEKTOp, OKpaH, IMEePCOHAIbHBIA KOMIIBIOTEp, IUIaKaThl, CTEHIbl, Yy4eOHO-
MeTOMYECKasi JOKYMEHTALINS.

4.2. UndopmannonHoe odecnevyenne 00y4eHust

[lepeyeHp pexOMEHAYEeMbIX Y4E€OHBIX H3/1aHUi, VIHTepHET-pecypcoB, IOMOIHUTEILHON

JIUTEepaTyphl

OCHOBHbBIE HCTOYHHKH:

° HanasH, A. A. Matemaruka : yueOHuk / A.A. JlanasH. — 3-e¢ u3/1., UCIIp. U JIOM. —
Mocksa : THOPA-M, 2023. — 544 c. — (Cpennee npodeccrnonanbHoe oopa3oBanue). — ISBN
978-5-16-012592-3. — Texkcr: AIIEKTPOHHBIH. — URL:
https://znanium.com/catalog/product/1891827

. Hanasa, A. A. COopHHMK 3amau IO MaTeMaTuhKe : ydyeOHoe mocobue / A. A.
Hanasn. — 3-e u3a. — Mocksa : ®OPYM : UHOPA-M, 2021. — 352 c. — (IlpodeccuonansHoe
obpazoBanmue). — ISBN 978-5-91134-803-8. — Tekcr : onekrponnsii. — URL:

https://znanium.com/catalog/product/1362444
. IOxno, H. C. Marematuka : yueOnuk / H.C. FOxHo. — MockBa : UH®PA-M,
2023. — 204 c. — (Cpennee mpodeccuonanbHoe obpazoBanue). — DOI 10.12737/1002604. —

ISBN 978-5-16-014744-4. - Tekct : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1906092
. bapaymkun, B. B. Matemaruka. DneMeHTHI BBICIIEH MAaTEeMaTUKH : YI€OHUK : B 2

tomax. Tom 1/ B. B. bapnymkun, A. A. [Ipokodses. — Mocksa : KYPC : UHOPA-M, 2021. —
304 c. — (Cpennee npodeccronansaoe obpazoBanue). — ISBN 978-5-906923-05-9. — Tekcr
ANIEKTPOHHBIN. — Pesxum nocrtyna: https://znanium.com/read?1d=372717

. Bbapnymkun, B. B. Maremaruka. Di1eMeHTHI BBICIIICH MaTeMAaTHKH : YICOHUK : B 2
tomax. Tom 2 / B.B. bapaymkun, A.A. IlpokodgseB. — Mocksa : KYPC : UHOPA-M, 2022. —
368 c. — (Cpennee npodeccuonanbHoe oopazoBanue). — ISBN 978-5-906923-34-9. — Tekcr :
ANEKTPOHHBIN. — Pexkxum noctyma: https://znanium.com/read?1d=380017

. [Mumnoga, JI. 1. Marematuka : yueobnoe nocooue / JL.W. Illunosa, A.E. Illunos. —
Mocksa : UH®PA-M, 2020. — 238 c. — (Cpennee npocdeccuonanbHoe odpazoBanue). — [SBN
978-5-16-014561-7. — Tekcr : 3JIEKTPOHHBIH. — Pexum JOCTYTIA!

https://znanium.com/read?1d=359850

JIOHOJIHI/ITCJILH])IE HCTOYHUKMH:

. Maremaruka : yueOHoe nmocodbue / M. M. Uepnenos, H. b. Kap6auunckas, E. C.
Jlebenena, E. E. Xapuronosa ; mox pemakuueit M. M. UepnenoBa. — 3-e uzn. — Mocksa :
Pocculickuil rocyaapcTBeHHbIN yHUBEpCHUTET npaBocyaus, 2022. — 336 c. — ISBN 978-5-93916-
959-2. — TeKCT : PIEeKTPOHHBIN // DAEKTPOHHBIA pecypc HU(POBO 00pa3oBaTENHHON CPEIIbI
CIIO PROFob6pa3oBanmue : [caift]. — Pesxxum moctyna: https://profspo.ru/books/122921

. AGnynnmuna, K. P. Maremaruka : yueOnuk misa CIIO / K. P. AGaynnuna, P. T.
MyxamernunoBa. — Capatos : [IpodobpazoBanue, 2021. — 288 ¢. — ISBN 978-5-4488-0941-5. —
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TekcT : ANeKTpOHHBIA // DJAEKTpOHHBIA pecypc udpoBoli obOpazoBarenvHOUM cpenbl CITIO
PROFo6pazoBanne : [caiit]. — Pexum  moctyma:  https://profspo.ru/books/99917
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5. XAPAKTEPUCTHUKA M KOHTPOJIb OCHOBHBIX BUJIOB YYEEHOI

AEATEJIBHOCTH 110 JUCHUIIVIMHE «MATEMATHUKA»

Copnepxanue XapakTepucTHKA OCHOBHBIX BUI0B DopMbI U
o0yueHust AesITeJIbHOCTH CTYJICHTOB (HA YPOBHeE MeTO/bI
Y4eOHBIX J1eiicTBHIi) KOHTPOJIA U
OLICHKH
pe3yJIbTaToB
00y4eHust
BBenenue O3HakoMJIEHHE C POJIbIO MATEMATUKH B HayKe, Ormpoc
TE€XHHUKE, SKOHOMHKE, NH(HOPMALIMOHHBIX KoHntposnbHas
TEXHOJIOTHSX U IMPAKTUYECKOM 1eATENbHOCTH. pabora
O3HakoMJIEHHE C LEJIAMU U 33a4aMU U3yYEHUs
MaTeMaTHKH pu ocBoenuu npodeccuii CI1O u
crneruanpuoctet CI1O
AJITEBPA
Pa3BuTne nousitus |BeinonHenue apugmMeTuyecKkux IeHCTBUI HAl Onpoc
0 uncJie YlCJIaMH, COYETasl YCTHbIE U MUCbMEHHBIE NpueMbl. | KoHTpoabHas
Haxoxaenue npuOIMmKeHHbBIX 3HAYSHUH BETUYHH U [paboTa
MOTPEUTHOCTEN BhIUKCIECHUH (a0COTIOTHON 1
OTHOCHUTEIIbHOW); CpaBHEHHE YMCIIOBBIX
BBIPAKCHUIA.
Haxoxzaenue omubok B mpeoOpa3zoBaHUsIX U
BBIYUCIICHUSX (OTHOCUTCS KO BCEM IIYHKTaM
MIPOTPaMMBI)
Kopuu, crenenn, |O3HaKOMIIEHUE C TIOHATUEM KOPHS 1-1i CTEIICHH, Onpoc
Jorapugmsl CBOMCTBaMHU paJMKaJIOB U IIpaBuiIaMu cpaBHeHus: | Tectbl
KOpHEM. IIpoBepounbie
dopmynupoBaHue ONpeIeTIeHUS KOPHS U CBOMCTB  |paboThI
KOpHeH. BerunciieHne U cpaBHEHHE KOPHEH, [IpakTnueckue
BBINTOJIHEHUE PUKUAKY 3HAUECHUS KOPHS. paboTsl (NeNe
[Ipeo6pa3oBaHne YMCIOBBIX U OYKBEHHBIX 23,25)
BBIPAXXEHU, COAEPIKAILNX PATUKAIIBIL. Kontponbhas
Brinonnenue pacuetoB o gopmynam, pabora

COJIEPIKaIMM paJUKaJIbl, OCYILECTBIISIS
HE00XO0IMMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.
Onpenenenne paBHOCUIBHOCTH BBIPAXKEHUH €
paaukanaMu. Perienne uppanuoHagbHbIX
YpaBHEHUH.

O3HaKOMJIEHHE C IOHSTUEM CTETEHHU C
JEHCTBUTENBHBIM [T0KA3aTEIIEM.

HaxoxxieHne 3HaueHMi CTETIEHH, HCIIOIb3YS IPU
HE00XOAMMOCTH MHCTPYMEHTANIbHBIE CPEJICTBA.
3anucbIBaHUE KOPHS N-U CTENEHU B BUJIE CTETIEHU C
JIpoOHBIM IIOKa3aTeneM U Hao0opoT.
DopmyJIMPOBAHUE CBOWMCTB CTENEHEN. Boruncnenne
CTENEHEN C pallMOHAJIBHBIM I10KA3aTelEM,
BBITIOJTHEHUE MPUKUIKU 3HAYEHUsI CTEIICHH,
CPaBHEHUE CTEIIECHEN.

[IpeobOpazoBanme YNCTOBBIX U OYKBEHHBIX
BBIPAKEHUI, COAEPIKAILUX CTEIIEHU, IPUMEHSA
cBOMCTBa. Pemenne nokas3aTesbHbIX YpPaBHEHMIA.
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O3HakoMJIEHUE C TIPUMEHEHUEM KOPHEHN U
cTerneHen IMPpU BBIYUCIICHUU CPCAHUX, ACIICHUN
OTpe3Ka B «30JI0TOM ceueHumn». Pemenue
MPHUKJIAAHBIX 3a/1a4 Ha CJIOXKHBIC ITPOLICHTBI

IIpeodpasoBanne |BrinonHenue npeodpa3oBaHuil BRIPAXKECHUIH, TecTbl
ajqreopamveckux |mpuMeHeHue Gpopmyi, CBsI3aHHBIX cO cBoWicTBamMu  |[IpakTHueckas
BbIpaKeHH creneneii u norapupmon. Onpenenenue odbnactu  |[padota ( NeNe 28,
JOMYCTUMBIX 3HAYCHHUH JIoTapu(pMuIeckoro 30)
BbIpakeHUs. Pemienue norapupmudeckux KonTponbhas
ypaBHEHHI pabora
OCHOBBI TPUTOHOMETPUHN
OcHoBHBIE N3ydenue paqnaHHOro MeToa u3MepeHus yriio | TecTsl
NOHATHUS BpAILEHMsI U UX CBS3U C IPayCHON MEpOH. [TpoBepounsbie
N3o06pakeHue yrioB BpallleHUs HAa OKPY)KHOCTH,  |paOoTEI
COOTHECEHHE BETTMYMHBI YTJIa C €T
pacnosnoxxenuemM. PopMynupoBaHUE OIPEACICHUN
TPUTOHOMETPUUECKUX (PYHKIIMH ISl YTIIOB
[IOBOPOTA U OCTPBIX YIJIOB IPSIMOYTOJIBHOTO
TPEYTroJbHUKA U O0OBSICHEHHE UX B3aMOCBSI3U
OcHOBHbIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPHUECKUX Omnpoc
TPUIOHOMeE- TOKJECTB JIJIs1 BBIYMCIICHUS 3HAUEHU I [IpakTnueckas
TpUUecKHe TPUTOHOMETPHUECKUX (PYHKIIMIA 110 OJJHOU U3 HUX [pabora Nel
TOXKIeCTBA
IIpeo6pa3oBanust |lI3ydyeHue OCHOBHBIX ()OPMYI TPUTOHOMETPUU: [IpakTuyeckas
NMPoCTeHIuX (hopMyIIBI CITOKEHUS, YIBOCHHUS, TpeoOpa3oBanus |pabora No2
TPUTOHOMETPH- CYMMBbI TPUTOHOMETPUYECKUX (DYHKIIUH B
YeCKHX IIPOU3BEICHUE U IPOU3BEACHUS B CYMMY U
BBIpaKeHHil IIPUMEHEHHE IPU BBIYUCICHUH 3HAaYECHUS
TPUTOHOMETPHUUECKOTO BBIPAXKEHUS U YIIPOLLIEHUS
ero.
O3HaKOMJIEHHE CO CBOMCTBaMU CUMMETPUU TOUYEK
Ha €IUHUYHON OKPYKHOCTH U IPUMEHEHHE UX JJIs
BbIBOJIa ()OPMYJI IPUBEACHUS
IIpocreiimme Pemenue no popmynam u tpuronomerpuueckomy |IIpakrtuueckue
TPHUIOHO- KPYT'y IPOCTEUIINX TPUTOHOMETPUUECKUX paboTsl (NeNe3, 4,
MeTpHYecKHe YPaBHCHHUIL. 5)
ypaBHeHHs 1 [IpumeHeHne o0ImKX METOIOB peleHus ypaBHeHU |KoHTponbHas
nepasencmea (mpuBeneHNE K IMHEHHOMY, KBaJpaTHOMY, MeTofl  |paboTa
pa3IoKeHHUs] Ha MHOXKHTEIHN, 3aMEHbI IEpEeMEHHON )
MIPH PEIICHUN TPUTOHOMETPUIECKUX YPABHEHHIA.
YMeHue oTMedaTh Ha Kpyre pelieHns MpoCcTENIINX
TPUTOHOMETPUUYECKHUX HEPABEHCTB
Apkcunyc, O3HakoMJIEHHE C TIOHATHEM 00paTHBIX Omnpoc
APKKOCHHYC, TPUTOHOMETPUUECKUX PYHKIIH. TecTsl
apkTanreHc ynciaa |V3ydeHne onpeseneHuil apkcuHyca, apkKOCHHYCa,
apKTaHreHca yucia, (GOpMyJIUpOBaHHE UX,
n300pa’keHNe Ha eTMHUYHON OKPY>KHOCTH,
MIPUMEHEHHE TIPY PEIICHUH YpaBHEHHH
®YHKIIUU, UX CBOMCTBA U TPA®UKHU
DyHKIHH. |03HaKOMJ'IeHI/Ie C IOHATHEM IEPEMEHHOM, TecTsl
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IHonusiTne o IIpUMEpaMu 3aBUCUMOCTEN MeX 1y iepeMeHHbIMH. |[IpoBepouHsbIe
HeNnpepbLIBHOCTH O3HakoMJIeHHE C TIOHATHEM rpaduka, paboThI
dynkuun orpeziesieHUue MPUHAIIICKHOCTU TOUKU TpaduKy
¢dbyakuu. Onpeaenenue mo Gopmyie mpo-
CTEHIIIeH 3aBUCMOCTH, BHJIa ee Tpaduka.
Bripakenue no ¢popmyie o1HON IepEeMEHHOM
yepes apyrue.
O3HakoMJIeHHE C onpezeNeHrneM (QyHKIINH,
¢dbopmynupoBanue ero. Haxoxnenue odnactu
orpeJiesieHus 1 001acTH 3HaUYCHUH QYHKIUU
CpoiicTBa ¢pyHknun. |O3HakoMIIeHHE ¢ TpUuMepaMu pyHKIMOHANBHBIX | TecTsl
I'paduueckan 3aBUCUMOCTEHN B pEAJIbHBIX MPOLECCAX U3 [IpakTrueckue
HHTepIpeTanus. CMEXKHBIX TUCHUIUIMH. O3HaKOMIICHHE C pabora (NeNe 36-
Ipumepbi JOKa3aTeJIbHBIMU PACCYKICHUAMHU HEKOTOPBIX 38)
(yHKIHOHATBHBIX CBOWCTB JIMHEHHOU U KBaz[paTI/IqHVOI?I (?WKHHﬁ,
3aBHCHMOCTeil B NPOBE/ICHHE HCCIEN0BAHNS JIMHEHHOM, KYCOYHO-
peaTbHbIX IMHEHHOH, JIpOOHO-ITMHEHHOU U KBaIpaTHUHOM
nponeccax @ (GYHKIUH, TOCTPOCHUE UX prl(l)I/IKOB. [Toctpoenue
u ureHue rpadukoB pyakuuit. MccnenoBanue
SIBJICHUAIX F e —
CocraBneHnue BU0B PYHKIIHIA [TO TaHHOMY
YCIIOBUIO, PELICHUE 3a/1a4 Ha SKCTPEMYM.
Brinonnenue npeoOpa3oBanuii rpaduka GyHKIHH
OoparHble pyHkuuu |3yuenne nousTus o0paTHo QyHKINH, Omnpoc
onpeodenenue uda u TOCTpoeHUe rpaduka TecTsr
o0paTHOW (YHKIIMH, HAXOXKJICHUE €€ 001acTh
ompeneneHus u obiactu
3HaueHu#.lIpumMenenue cBoiicTB GyHKUMN TpU
HCCIeA0BaHUM YPABHEHHI U pELICHUH 3a]1a4 Ha
skcTpeMyM. O3HAaKOMIIEHHE C TIOHATHEM CJIOKHOMN
byHKIIUHN
CreneHHble, Moka3a- | Berurciienue 3HaueHU QyHKIUN 110 3HadeHuto  |Onpoc
aprymenTa. OnpeneneHue noJoXKeHUs: TOUKU Ha | TecTsl

TeJIbHbIE,
Jorapupmuyeckue u
TPUIOHOMeE-
TPpHYECKHE
pyHkumu.
Oo0paTtHble
TPUIOHOME-
TpUYeCKHe PYyHKIUH

rpaduke 1o ee KOopJAMHaTaM U Ha00OPOT.
Hcnonb3oBaHue CBOMCTB PyHKIMN IS
CpPaBHEHHUs 3HAUEHUH CTeNeHel U JIorapupmMoB.
ITocTpoeHue rpaMKOB CTENEHHBIX U
aorapu(pMUUECKUX QYHKIIHM.

Penienue nokazaTesnbHbIX U JTOrapupMHUUECKIX
YpaBHEHUI U HEPABEHCTB 10 U3BECTHBIM
JIrOpUTMaM.

O3HaKOMJIEHHE C TOHSTHEM HENPEPBhIBHOMN
nepuondeckoi pyHKuu, GopMyIupoBaHue
CBOMCTB CHHYCa M KOCUHYCA, TOCTPOEHUE UX
rpaduKoB.

O3HakoOMIJIEHHE C IOHATHEM FapPMOHHYECKUX
KoJIeOaHUH ¥ TPUMEpPaMU TapMOHUYECKUX
KoJeOaHuil AJis OTHMCaHus IPOLECCOB B (hU3MKE U
Apyrux 001acTAX 3HAHUSL.

O3HaKOMJIEHHE C IOHSITUEM PAa3PbIBHOM
nepuoandeckoil pyHkmu, GopMyIMpoBaHue
CBOMCTB TaHI'€HCA M KOTAHT'€HCA, IOCTPOCHHUE UX
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rpaguKoB.

[TpumeneHne cBOWCTB (GYHKLUH 7151 CPABHEHUS
3HAYEHUH TPUTOHOMETPUUECKUX (DYHKIIUH,
pelIeHHs] TPUTOHOMETPHYECKUX YPaBHEHUH.
Ilocmpoernue epaguxos oopamuvix
MPUSOHOMEMPULECKUX PYHKYUL U
onpeoeienue nNo epagpuram ux c8oUCma.
Brimonnenue npeobpa3zoBanus rpagKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITociienoBaTeILHOCTH

O3HaKOMJIEHHE C IOHITUEM YHCIIOBOU
II0CJIEI0BATENBHOCTH, CIIOCO0aMH ee 3aJlaHus,
BBIYUCIICHUSIMH €€ WICHOB. O3HaKOMIeHUe ¢
noHamuem npeoeia nociedo8ameilbHOCmu.
O3HaKOMJICHHE C BBIYHCICHUEM CYMMBI
0ECKOHEYHOI'0 YHCIIOBOrO psijia Ha IpUMeEpe
BBIYUCIICHHS] CYMMbI O€CKOHEYHO YOBIBAIOIICH
reoOMEeTPHUYECKON IPOTpecCuu.

Pemenue 3a1a4y Ha mpuMeHEeHHE (HOPMYIIbI
CyMMBI OECKOHEYHO yOBIBaIOIIEH
re€OMETPHUECKON TPOTPECCU

Tectnl

IIpousBoaHas u ee
NpUMeHeHue

O3HaKOMJICHHE C TOHATHEM IIPOU3BOIHOMN.
W3zyuenne u GopMynupoBaHue ee
MEXAHUYECKOTO U T€OMETPUUECKOI0 CMBICIA,
M3Y4YEHHE aIrOpPUTMa BBIUUCIICHUS
IIPOU3BOHON HA IPUMEPE BBIYMCIICHUS
MI'HOBEHHOI CKOPOCTH U YIJIOBOTO

K03 ureHTa KacaTeIbHOM.

CocraBieHre ypaBHEHUs KacaTelIbHON B
o01ieM Buje. Y CBOEHHE IPaBUII
muddepeHIMpoBaHMs, TaOJINLBI IPOU3BOIHBIX
AJIEMEHTAPHBIX (PYHKIMNA, TPUMEHEHUE JUIs
mubdepeHMpoBaHs PYHKIMM, COCTaBICHUS
ypaBHEeHUs KacaTesbHOU. M3yuenue TeopeM o
CBSI3M CBOMCTB (DYHKIIMHU U POU3BOIHOM, (op-
MYJIMPOBKA HX.

IIpoBeneHue ¢ MOMOIIBIO TPOU3BOJHOU
uccienoBaHus QyHKIMH, 3aJaHHOM (opMyITOi.
VYcTaHoBIIEHUE CBSI3U CBOMCTB (PYHKIIMU U
IPOM3BOIHON MO UX rpaduKam.

[IpumeneHnne nporu3BOIHOM ISl PEIIEHU 3324
Ha Hax0XJIeHHe HanOOJIbIIEro, HANMEHBILIETO
3HAYEHMS M Ha HaXO0XJIEHUE YKCTpeMyMa

IIpakTuueckue
paboTbI(NeNe 6-12)

Kontponbnas
pabora

ITepBooGpa3nas n
HUHTerpaj

O3HakoMJIEHHE C TIOHSATHEM MHTErpana u
nepBoooOpaszHoil. 3yuenue npasuia
BBIYUCIICHUSI IEPBOOOPA3HOM U TEOPEMBI
Herorona— JleiOuuta.

Pemenue 3a1au Ha cBs3b IepBOOOPa3HOM U ee
MTPOU3BOTHOM, BHIYUCIICHUE TIEPBOOOPA3HOM
JUISL JAaHHOM (DYHKIIMU.

Penrenue 3a1a4 Ha MpUMEHEHNE WHTETpaja Jyis

Omnpoc
[IpakTrueckue
pabotsr (NelNe 13-
18)

KonTponbHas
pabora
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BBIYHUCIICHHS (PU3HUECKUX BEJIMYMH U
momanaeu

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
yPaBHeHUil
HepaBeHncTBa u cucre-
MbI HEPABEHCTB €
ABYMSI llepeMeHHbIMU

O3HaKOMJIEHHE C IPOCTEHIINMH CBEJCHUSAMH O
KOPHSIX alreOpanuecKux ypaBHEHHI,
MOHATHAMM UCCIICIOBAHUS YPaBHEHUH U
CHUCTEM YpaBHEHUM.

W3y4yeHne Teopuu paBHOCWIBHOCTH YPaBHEHUN
u ee npumeHenus. [loBropenue 3anucu
pEIlIeHUs CTaHIAPTHBIX YPABHEHUM, IPUEMOB
peoOpa3oBaHus YpaBHEHUN JJIs CBEACHUS K
CTaH/JIapTHOMY YPaBHEHMIO.

Pemenne panmoHalbHBIX, HPPALMOHAIIBHBIX,
[I0KAa3aTeNbHBIX U TPUTOHOMETPUYECKUX
YPaBHEHUU U CUCTEM.

Hcnonb3oBanue cBOMCTB U rpadukoB GyHKIUN
JU1s pemieHus ypaBHeHui. [loBropenne
OCHOBHBIX IPUEMOB PELIEHUS CUCTEM.
Pemenne ypaBHeHUH C IPUMEHEHUEM BCEX
IpUEMOB (Pa3IoKEHHsI HA MHOXKUTEIIN,
BBEJ/ICHMS HOBBIX HEU3BECTHBIX, II0JICTAHOBKH,
rpauIecKoro MeTo1a).

Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM
pasInYHbIX croco0oB. O3HAKOMIIEHHE C
OOLIMMU BOIIPOCAMU PEILIEHUS] HEPABEHCTB U
UCIOJIb30BaHUE CBOMCTB U rpadukoB GyHKIUN
IIPU PELLICHNN HEepaBeHCTB. Pemenne
HEPaBEHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHHUEM Pa3JIMYHBIX CIIOCOOOB.
IIpuMeHeHre MaTeMaTUYeCKUX METOO0B IS
pELIeHUs COepKATENbHBIX 33/1a4 U3
pa3nuYHbIX 001acTeil HAyKH U MPAKTUKU.
HNHTepnpeTupoBaHue pe3yiabTaToOB C y4ETOM
peaJIbHBIX OTPaHUYECHUN

TecTsl
IIpoBepounsble
paboThI
IIpakTrueckue

pabotsl (NeNe 3-5,

26-30, 32-38)

Konrtponbnas
pabora

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN

N CTATUCTHUKUA

OcHOBHBIC TOHATHUSA
KOMOMHATOPUKH

N3yuenne mpaBuiaa KOMOMHATOPUKHU U
MPUMEHEHUE TIPU PEIIEHUU KOMOUHATOPHBIX
3amad.

Permenrie KOMOMHATOPHBIX 32/1a4 METOIOM
nepedopa ¥ 1Mo MpaBUIy YMHOKCHHS.
O3HaKkoOMJIEHHUE C TTOHITHSIMH KOMOUHATOPHKHU:
pa3MeIeHUsIMHU, COYETAaHUSIMH,
nepecTaHOBKaMU U popMyIaMu AJisl UX
BbryncCiieHns. OOBSICHEHNE W PUMEHECHHE
dbopMyI A BEIYHUCTICHHS pa3MeleHHH,

TecTsl
KonTponbHas
pabora
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MePECTaHOBOK U COUYETAaHUH MPU PEeLUICHUH
3agad. O3HakomieHue ¢ omHoMoM HeroToHa 1
TpeyrojgbHukoM [lackans. Pemenue
MPaKTUYECKHX 3a/1a4 C UCTOJIb30BaHUEM
MOHATHI U IPaBUJI KOMOMHATOPUKH

DJ1eMeHThI TEOPUH N3ydeHne Ki1acCuuecKoro onpeaeaeHus Kontposbnas
BEPOATHOCTEH BEPOATHOCTH, CBOICTB BEpOSITHOCTH, TEOPEMBbI  |paboTa
0 CyMME BEPOSITHOCTEH.
PaccMmoTpenue npumMepoB BBIYUCICHUS
BEPOATHOCTEN. PelieHne 3a/1a4 Ha BBIYUCICHUE
BEPOSITHOCTEH COOBITHIA
IIpencraBienue O3HaKOMJIEHHE € IIPEJICTAaBICHUEM YUCIOBBIX  |Onpoc
JAHHBIX (TA0JIHIBI, JTAHHBIX U UX XapaKTEePUCTUKAMU.
AMATPAMMBI, rpaq)p“(u) Pemenue IIPaKTUYCCKUX 3ada4 Ha 06p360TKy
YUCJIOBBIX JIaHHBIX, BBIYUCIIEHUE UX
XapaKTEPUCTHUK
IF'EOMETPUSA
IIpsimble u iockocTu |PopMyIUpOBKa U MIPUBEACHUE A0Ka3aTeNbeTB  |Onpoc
B IPOCTPAHCTBE MIPU3HAKOB B3aMMHOT'0 pacroioxeHus npsmbix |Tectsl
u 1ockocrel. Pacno3snaBanue Ha yeprexax u  |[Ipakruueckue
MOJENAX Pa3JIMYHBIX CIIyYaeB B3AUMHOIO pabotsl (NeNel9,
PacCIOJIOKEHUS IPSAMBIX U INIOCKOCTEM, 20)
apryMEHTHPOBAHUE CBOUX CYKICHUII. Konrtponbnas
dopmynupoBaHHE ONIPeIEICHUH, IPU3HAKOB U |paboTa

CBOICTB MAapaJJIENbHbIX U NEPIECHIUKYIIIPHBIX
IIJIOCKOCTEW, IBYT'PAHHBIX U JIMHEUHBIX YIJIOB.
BrInonHeHne NOCTPOEHMSI YIIIOB MEKIY
MPSAMBIMH, IPSIMOU U IIJIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU T10 OITMCAaHUIO U PaCllO3HaBaHUE
UX Ha MOJIETIAX.

IIpuMeHeHne NIPU3HAKOB U CBOICTB
PAacCIOJIOKEHUS IPSMBIX U IJIOCKOCTEN MpH
peLIeHUH 3a1ay.

N300paxeHne Ha pUCYHKaX U
KOHCTPYMPOBaHHUE Ha MOJEIAX IIep-
MIEHUKYJISIPOB M HAKJIOHHBIX K IIJIOCKOCTH,
IPSIMBIX, TapAJIJIENIbHBIX INIOCKOCTEH, YIJIOB
MEX1y MPSMOI U MIIOCKOCTHIO U 000CHOBaHUE
IIOCTPOEHUH.

Pemenne 3a1a4y Ha BeIUKCIEHUE
F€OMETPUUYECKUX BeNUUMH. ONHUChIBaHUE
PAcCTOSIHUSA OT TOYKHU J0 INTIOCKOCTH, OT
IIPSAMOM 10 IIJIOCKOCTH, MEKIY INIOCKOCTSIMHU,
MEXY CKPEIINBAOIIUMUCS MPSIMBIMU, MEXKIY
MPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.
DopMyIHpPOBaHHE U JOKA3BIBAHUE OCHOBHBIX
TEOPEM O PacCTOSIHUAX (TeopeM
CYILECTBOBaHMUS, CBONCTBA).

N300pakeHre Ha yepTexax U MOJIENIAX
paccTosiHus U 000CHOBAHUE CBOUX CYXICHUH.
OnpeienieHHe U BBIUMCIIEHUE PACCTOSIHUM B
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npoctpanctse. [Ipumenenne Gpopmyi u Teopem
MJIAHUMETPUH JIs PEIICHUS 3a/1a4.
O3HaKoOMJICHUE C TIOHATHEM MapaJlIeIbBHOTO
MIPOCKTUPOBAHMS U €TI0 CBOMCTBAMH.
Dopmyruposanue meopemuvl 0 HAOUWAOU
OpPMO2OHANLHOU NPOEeKYUU
MHO20Y20NbHUKA.

[TpumeneHne Teopuu st 000CHOBAHUS
MOCTPOEHUN U BBIUUCIICHUH.
AprymMEHTUpOBaHUE CBOUX CYKJIEHUH O
B3aMMHOM PACIIOJI0KEHUH MMPOCTPAHCTBEHHBIX

¢uryp

MHOrorpaHHuKH

Ornucanue U XapaKTepUCTUKA Pa3InYHbIX
BHJIOB MHOTOI'PDAHHUKOB, IIEPEUUCIIEHUE UX
3JIEMEHTOB U CBOMCTB.

N300paxeHre MHOIOIPaHHUKOB U BBIIIOJIHEHNE
MOCTPOCHUS Ha N300PAKEHUSIX U MOJEIIAX
MHOI'OTPaHHUKOB.

Boluncnenue JIMHEWHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTYpALIUSIX,
apryMEHTHUPOBAHUE CBOUX CYXKICHUII.
XapakTepucTuka U u300pakeHue
CEUYEHUS,pA38EPMKU MHO202PAHHUKOS,
BBIYMCIICHHUE TUIOIIAJICH TOBEPXHOCTEM.
[TocTpoenue mpocTeimux ceueHui Kyoa,
npu3Mbl, upamuasl. [Ipumenenue GakToB u
CBEJICHUH U3 MIaHUMeTpun. O3HaAKOMIIEHHE C
BHJIaMH CHMMETPUH B IIPOCTPAHCTBE,
(dbopMynupoBaHUE ONPEEICHUNA U CBOMCTB.
XapakTepuCcTUKa CUMMETPHUH TEJI BPALLICHUS U
MHOT'OTPaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU
peuienuu 3a1a4d. Mcnons3oBanue
MPUOOPETEHHBIX 3HAHUH JIJIS1 UCCIIEIOBAHUS U
MOJICIMPOBAHUS HECTIOKHBIX 3a/1a4.
N300paxeHne OCHOBHBIX MHOTOI'PaHHUKOB U
BBITIOJIHEHUE PUCYHKOB T10 YCIOBUSAM 3a/a4

Onpoc

Tectbl
[IpoBepounskie
paboThI
KonTponbhas
pabora

Tesa 1 moBepXHOCTH
BpalleHHsA

O3HakoMJIEHHE ¢ BUJIaMH TEJl BpalleHUs,
dbopMynUpoBaHUE UX ONPEIEICHUN U CBOMCTB.
dopmynupoBaHHE TEOPEM O CEUCHUH IIapa
TJIOCKOCTBIO U TNIOCKOCTH, KacaTeIbHOU K
cepe.

XapakTepucTuka U u300pakeHue Tel
BpallleHUs, X Pa3BEPTKH, CCUCHUS.
Pemmenwne 3a1a4 Ha MOCTPOCHHUE CEUCHUIA,
BBIYMCJICHHE JUTHH, PACCTOSHUH, YTJIOB,
wiomanei. [lposeaenne qoka3zaTenbHBIX
paccyXJICHUI TTPH PEIICHUH 3a]ad.
[IpuMeHeHne CBOMCTB CUMMETPHH MIPU
peIIeHUH 3a7a49 Ha TeJla BpaIleHus,
KOMOHMHAIIMIO TEJl.

Ompoc
TecTsl
KoHntposbHas
pabota
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N3006paxeHne OCHOBHBIX KPYTJIBIX Tell U
BBITIOJIHEHHNE PUCYHKA 10 YCIOBUIO 3a7a4u

N3mepenus B O3HakOMJIEHUE C MOHATUIMU TUIOUIAJAN U Onpoc
reoMeTpHuu 0o0bema, akcCHOMaMU ¥ CBOWCTBaMHU. TecTsl
Pemenuie 3a1a4 Ha BEIYMCIICHUE TTOMIAACH [IpakTnueckue
IUIOCKUX (PUTYp C IPUMEHEHUEM pabotsr (NeNe 39-
COOTBETCTBYIOIIMX (hopMys U (DaKTOB U3 43)
IIaHuMeTpun. M3ydenue reopem o KoHntposbHas
BBIUMCJICHUH 00bEMOB IPOCTPAHCTBEHHBIX TN, |paboTa
peleHne 3aj1a4d Ha IpuMeHeHne hopmyI
BbIUKCIIeHUs 00beMOB. M3yuenue dpopmyn ass
BBIYMCIICHUS TUIONIA/IeH TOBEPXHOCTEN MHO-
rOrPaHHUKOB U TeJl BpallleHUsI.
O3HaKOMJIEHUE C METOJIOM BBIYUCIICHUS
IUIOLIA/IM TOBEpXHOCTHU cdephl. Pemenue 3agau
Ha BBIYHCIICHUE TLJIOMIAJIeH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ
Koopaunarts! u O3nakomieHuE ¢ moHsTHeM BekTopa. M3yuenue | TecTsl
BEKTOPbI JIEKapTOBOM CUCTEMBI KOOPAUHAT B [TpakTnueckue
MPOCTPAHCTBE, ITOCTPOCHUE 10 3aJTAHHBIM paboTer NeNo 21,
KOOPJMHATAM TOYEK U IJIOCKOCTEH, 22
HAaXO0JIEHWE KOOPJIUHAT TOYEK.
HaxoxneHnue ypaBHeHUl OKpyXHOCTH, chepsl, |KoHTposbHas
TUTOCKOCTH. BBIYKCIIeHNE pacCTOSTHUNM MeXIy |pabora

TOYKAMH.
M3yuenune CBOMCTB BEKTOPHBIX BEINYHH,
IIPABWJI PA3JIOKEHHSI BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, ITPAaBUJI HAXOXKICHUS KOOPINHAT
BEKTOpA B IIPOCTPAHCTBE, IPABUII JCHCTBUN C
BEKTOpPaMH, 3aIaHHBIMA KOOPIMHATAMM.
IIpuMeHeHne TeopuH NpU PELICHUH 3a1a4 Ha
JIEUCTBUS C BEKTOpaMHu. M3yueHue ckaasipHOro
IIPOU3BEJICHUS BEKTOPOB, BEKTOPHOI'O ypaB-
HEHUs NPSIMOM U TuIocKoCcTU. [Ipumenenne
TEOPUH IIPU PEIICHUH 3a7a4 Ha JEHCTBHUS C
BEKTOPaMH, KOOPJAMHATHBINA METO/,
[IPUMEHEHHE BEKTOPOB UIsl BBIUYUCICHUS
BEJIMYMH YTJIOB U paccTosiHUI. O3HaKOMIIEHUE
C J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPHUU O
B3aMMHOM PACIIOJIOKEHHUHU NPSIMBIX U
IIJIOCKOCTEH C UCIIOJIb30BAHUEM BEKTOPOB
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