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1. HOACHUTEJIbBHAA 3AIINCKA

Pabouass mporpamMma muCHHMIUIMHBI «MaremMaTuka» NpeAHa3HadYeHa Ui HM3YYCHHUS B
Nunycrpuansnom uuctutyre (CIIO) YI'TY, peanusyioiiero o0pa3oBaTebHYIO MPOTPAMMY
cpeaHero oomero oOpazoBaHMs B IpeAerax OCBOeHHs oOpazoBaTenbHON mporpammbel CITO Ha
0a3e OCHOBHOTO 00IIero 00pa3oBaHus MPH MOATOTOBKE CIIEIMAIMCTOB CPETHETO 3BEHA.

[Tporpamma pa3padortana Ha ocHoBe TpeboBauuii ®I'OC cpemHero odiero oopa3oBaHus,
MPEIBSIBISEMBIX K CTPYKTYpPE, COJEPKAHUI0O H pPE3yJibTaTaM OCBOCHHUS JIHCIUILIMHBI
«MaremaTiKa», C y4eTOM IPUMEPHOW OCHOBHOW 00pa30BaTEIILHOW IPOTPaMMEBI CPEIHETO
obmero oopazoBanus, ogoopeHHo ®YMO no obmemy o6pazoBanuto (mpoTokost oT 28.06.2016
Ne 2/16-3).

Conepxanue pabodell mporpaMmbl JUCIUIUIHHBEI «MareMaTuka» HampaBJICHO Ha
JOCTIKEHHUE CIIETYIOIIHX TIETIeH:

* oOecrnieueHne CPOPMUPOBAHHOCTH TPEICTABICHUN O COIUAIBHBIX, KYIbTYPHBIX U
HUCTOPUYECKUX (DAaKTOPaX CTAHOBJICHHUS MAaTEMAaTHKU;

e oOecrnieueHne  C(HOPMHUPOBAHHOCTH  JIOTUYECKOTO,  QJTOPUTMHUUYECKOTO |
MaTeMaTHIeCKOTO MBIIIICHHUS,

* oOecrnieueHne CHOPMUPOBAHHOCTH YMEHHH NPHUMEHSATH IOJIYYCHHBIC 3HAHUS TIPU
pEIICHUH pa3IMYHBIX 33744,

* o0ecriedeHne cHOPMUPOBAHHOCTH TPE/ICTABICHUH O MaTeMaTHKe KaK 4acTh oOIe-
YeJI0BEYECKOM KYNIbTYpbl, YHUBEPCAIHOM $I3bIKE HAyKH, IO3BOJIAIONIEM OINHCHIBATh U
M3y4aTh peasibHbIE MPOILIECCHI U SIBJICHUSI.

MecTo JUCHMIUIMHBI B CTPYKType O0Opa3oBaTeIbHOM MpOTrpaMMbl:  TpoQHIbHAS
JTUCITUTIIINHA 00111e00pa30BaTEIbHON MOATOTOBKH.

KosinuecTBO 4acoB Ha 0cBOeHH e NPOrPaMMbl AU CUMUILIMHBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku oOydJaromierocss 351 gacos, B TOM 4ucIe:
JI 04HO GopMBbI 00yYeHUs:

00s13aTeIbHOM ayJUTOPHON yueOHOU Harpy3ku oOydaromierocs: 234 4acos;
camocTosTeNbHas padoTa oOyyatomerocs 117 gacos.



2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMUA 11O TUCHUIIJIMHE
«MATEMATHUKA)»

B pamkax ocBoeHus cojaep)KaHHS AUCHHUIUIMHBI «MareMaTuka», oOecrneunBacTcs
JOCTIKEHUE 00YyUJarOIUMUCS CIEAYIOMUX PE3YIbTaTOB:
JIMYHOCTHBIX:

- c(OPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO HA JHANOTe KYyJIbTyp, a TaKkKe
pa3nuaHbIX (GopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHME CBOETO MECTa B IMOJIUKYJIBTYPHOM
MUpPE;

- c(OPMHUPOBAHHOCTH OCHOB CaMOPA3BUTHUS W CAMOBOCIUTAHUS B COOTBETCTBUU C
0OIIeYeIOBeUSCKUMH TICHHOCTSIMH W HJICAIaMH TPaKJIAHCKOTO OOIECTBa; TOTOBHOCTH M
CIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOU JIESTEIHLHOCTH;

- HaBBIKU COTPYJHHYECTBA CO CBEPCTHUKAMH, JCTHMH MIIAJIICTO BO3PACTa, B3POCIBIMHU B
00pa30BaTeNIbHOM, 00IIECTBEHHO MOJIE3HON, y4eOHO-UCCIeI0BATENbCKON, TPOEKTHON U IpYrUX
BHJIAX JCSITCILHOCTH;

- HpaBCTBEHHOE CO3HAHHUE W TIOBEJIEHHE Ha OCHOBE YCBOCHHUSI OOIIEUETOBEYECKUX
IIEHHOCTEH;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHWIO, B TOM YHCIE CamMO00pa3oBaHWIO, Ha
MPOTSHKEHUU BCEH JKU3HW, CO3HATEIHLHOE OTHOIICHHE K HEMPEpPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICITHON MPOGECCHOHATBHOM U 0OIIIECTBEHHOM e TETFHOCTH;

- OCO3HaHHBIN BBIOOP Oymymie mpodeccurt U BO3MOXKHOCTEH pean3alii COOCTBEHHBIX
KU3HECHHBIX IUIAHOB; OTHOIICHWE K NPO(ECCHOHAIBHON JEATeIbHOCTH KaK BO3MOXHOCTH
y4yacTuss B PpEHICHUHM JIMYHBIX, OOIIECTBEHHBIX, TI'OCYAapCTBEHHBIX, OOIIEHANOHAIBHBIX
npooseM;

* MeETanpeamMeTHbIX:

- YMEHHE CaMOCTOATEJIbHO OMNpPENesITh LENU JEeATEIbHOCTH U COCTaBJIATh ILJIaHbI
NEeSITeNbHOCTH;  CaMOCTOSITEIbHO  OCYHIECTBIISITh, KOHTPOJHUPOBaTb U  KOPPEKTHUPOBATH
JeSITeNIbHOCTD; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI JUISl IOCTHKEHUS MOCTABICHHBIX LIeNei
U peau3alliy IUIaHOB JIeATEIbHOCTHU; BEIOMPATH YCICIIHbIE CTPATETUH B PA3JIMYHbBIX CUTYAIUSX;

- YMEHHE TMPOAYKTUBHO OOIIAThCSd W B3aWMOJICHCTBOBaTH B IPOILIECCE COBMECTHOM
NESITEeNbHOCTH, YYUTHIBATh MO3ULUU JPYTUX YYACTHUKOB JIEATENBHOCTH, A(PPEKTUBHO
pazpemiatb KOHQIUKTHL;

- BJaJieHUE HaBbIKAaMHU IO3HABATENIbHOM, YyueOHO-MCCIeIOBATENbCKOW U TMPOEKTHON
NeSTeNbHOCTH, HaBBIKAMU  paspelieHds mnpolieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX 33]a4, MPUMEHEHHUIO Pa3InYHBIX
METO/I0B IO3HAHMS,

- TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOATENbHONW HH(DOPMAIMOHHO-TI03HABATEIBHON
NEeSITeNIbHOCTH, BIIAJICHHE HaBbIKAMH TMOJy4eHUsT HeoOXonuMoil uHopManuu u3 cloBapein
Pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAIH, KPUTHUECKU
OIICHUBATh U MHTEPIIPETUPOBATH HH(DOPMAIINIO, TIOJTYYAEMYIO U3 PAa3INYHBIX HCTOYHUKOB;

- YMEHHUE HCIMOJb30BaTh CPEACTBA MH(MOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJIOTHUN
(manee - UKT) B pemieHUM KOTHUTHMBHBIX, KOMMYHHKATHBHBIX W OPraHU3alMOHHBIX 3a7ad C
coOJII0IEeHHEM TpeOoBaHU SPrOHOMHUKH, TEXHUKU 0€e30MacHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKIX HOPM, HOPM UH(POPMAIIHOHHOM O€30TIaCHOCTH;

- YMEHHE ONpeAeNsaTh Ha3HAUeHHE U (YHKIIMH PA3IHMYHBIX COIIMATbHBIX HHCTUTYTOB;

- YMEHHE CaMOCTOSITEIbHO OLIEHUBATh U MPUHUMATDH PEILICHUS, ONPEACIISAIONINE CTPATETUIO
MOBEJIEHUS, C YYETOM TPAXKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

- BJAJCHHE SI3BIKOBBIMU CPEACTBAMHU - YMEHHE SICHO, JIOTUYHO M TOYHO H3J1aratb CBOIO
TOYKY 3pEHHUsI, UCTI0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;



- BJIaJACHHUC HaBbIKaMU IM03HABaTEIbLHOM pe(l)HeKCI/II/I KaKk OCO3HaHHd COBCpIIAaCMBbIX
HeﬁCTBHﬁ W MBICJIMTCJIBHBIX MPOLCCCOB, UX PC3YJIIbTATOB U OCHOBaHHfI, T'paHul] CBOCTO 3HAHUA U
HC3HAHUWA, HOBBIX NO3HABATCIIbHLIX 3a/1a4 U CPCACTB UX JOCTHIKCHUA.

¢ NINpeaAMETHBIX:

- c(OpMHUPOBAaHHOCTh  NPEACTABICHUH O  HEOOXOJUMOCTH  JIOKA3aTeNbCTB  MpPHU
00OCHOBaHMM MAaTEMaTHYECKHX YTBEP)KIECHHH W pOJM aKCHOMAaTUKH B  IPOBEACHUU
JNENYKTUBHBIX PaCCyXJICHUM;

- ¢(hopMHUPOBAHHOCTH MOHATUHHOTO amNIapaTa o OCHOBHBIM pa3jiellaM Kypca MaTeMaTHKH;
3HaHUH OCHOBHBIX TeopeM, (opMysa M yMEHUS MX NPUMEHSTH, yMEHHS JTOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 33/1a4;

- c(OpPMUPOBAHHOCTh YMEHHIl MOJEIMpPOBaTh pealbHbIE CUTYyallud, HCCIEI0BATh
ITIOCTPOEHHBIE MOJIENIN, UHTEPIPETUPOBATH NIOJYYEHHBIN PE3YIIbTAT;

- c(OpPMUPOBAHHOCTD MPEJICTaBICHUNA 00 OCHOBHBIX MOHATHIX MaT€MaTUYECKOTO aHAIN3a
U UX CBOWCTBAax, BJIaJICHUE YMEHHEM XapaKTepu3oBaTh MOBEACHHE (YHKLHWH, HCIOJIb30BaHUE
ITOJTY4YEHHBIX 3HAHWM I ONIMCAHUs U aHAJIM3a PEabHbIX 3aBUCUMOCTE;

- BIAJCHUE YMEHUSMM COCTABJICHHUS BEPOSTHOCTHBIX MOJENEH M0 YCIOBHIO 331a4d H
BBIYMCIICHUS! BEPOSITHOCTU HACTYIJIEHUS COOBITUH, B TOM YHCJIE C MPUMEHEHUEM (QopMyI
KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPUU BEPOSATHOCTEH; HCCIEOBAaHUS CIydalHbIX
BEJINYMH I10 UX PACIPENETIEHUIO.



3. TEMATUYECKHWH IIJIAH U COIEP)KAHUE PABOYEN ITPOT' PAMMBI
JAUNCHUIIVIMHBI «<MATEMATUKA»

No Konuuectso Camocto
HaHMEHOBAHKE PAsINIOB K Maxkcum ayJIMTOPHBIX YaCOB ATeIbHA
TeM/Coiep)KaHne yIeOHOTO MaTepraia abHad A pabora
Harpyska CTYICHT
a
Bcero | Teop. | mpaktu
00yde | yeckue
HUE
1 BBenenue 2 2 2
2 PasBuTHe noHsaTHSA 0 YHCIE 12 8 6 2 4
1.1lempie 1 panMOHAIBHBIC YUCITA.
JlelicTBUTENIbHBIEC YHCIIA.
[IpuOnmxeHHbIe BBIYUCIIECHUS. 2 2 2
Ipubnusicennoe 3navenue genudUHbl U
NO2PeUHOCMU NPUOIUNHCEHULL.
2. Komnnexcuoie uucaa. 2 2 2
3. Komnnexcuoie uucaa. 2 2 2
4 Ilpaktuyeckas pabora Ne 1 «[lonsitue 5 2 5
MHO>KECTB YHCEID)
Camocmosmenvhas paboma (pemeHne 4
3a7a4 1o 00pasiry)
Bxo1HOI KOHTPOJIb 2 2
3 DYyHKIIUHN, UX CBOIICTBA U rpaduKu. 14 10 6 4 4
1.®yukuuu. 'paduku GyHKIINN. 2 2 5
CaoiicTBa (yHKITUH.
2.06patubie hyakiuu. Obaracme
onpeoenenus u 001acms 3HAUeHUll
oopamnoti pynxyuu. I'paduk oOpaTHON 2 2 2
byHKINH.
CnoxHast GyHKIHS (KOMIIO3HUITUS)
3. IIpakTraeckas padora Ne 2 2 2 5
«DyHKIHN
4. ITpeoGpazoBanue rpaguKoB 2 5 5
(byHKIHIA.
5. [IpakTtuueckas padota Ne 3 2 2 5
«IIpeobpazoBanus rpaduKOBY
Camocmosmenvhas paboma (pemenue
3a/1a4 1o o0pasily, HOJAr0TOBKA K 4 4
MPAKTHYECKOMY 3aHSTHIO)
4 KopHau, crenenn u jorapumsl. 52 34 26 8 18
1.Kopnu u crenenu. Kopau
HaTypaJIbHON CTETNEHU U3 YUCJIAa U UX 2 2 2
CBOMCTBA.
2. CreneHu ¢ paluOHAIbHBIMU
MoKa3aremsiMu, ux cBorictBa. CTeneHu ¢
NEeHCTBUTEILHBEIMU TOKA3aTEISIMU. 2 2 2
Ceoticmea cmeneHu ¢
oeticmeumenbHulM NOKA3amesieM.




3. Crenennast QyHKIHUS

4 Ilpaxtuueckas padora Ne 4 «Kopuu u
CTETICHU

5.IIpeoOpa3oBanus pariOHATBHBIX,
UPPaLMOHAIBHBIX, CTCIICHHBIX
BBIPAXKCHUM.

6. [lokazarenbHas QyHKIHS.

7. Iloka3arenbHbIe YpaBHEHUS.

8. Iloka3aTenbHble HEPABEHCTBA.

9. [lokasarenbHbIC HEPABEHCTBA U
YpaBHEHUS.

N INDNIDN

N INDNIN

N (NN

10.ITpaxTrueckas padota Ne 5
«IIoka3arenpHbIE YpaBHEHUS U
HEPaBEHCTBA»

11.JIorapudm. [TpaBuna aerictBuii ¢
norapupmamiu. Ilepexoo k Hogomy
OCHOBAHUIO.

12. Jlorapudmuyeckasi pyHKIHS.

13. IIpaktrdeckas padora Ne 6
«IIpeobpazoBaHus MOKa3aTEIHHBIX U
JIOTapU(PMUUECKUX BBIPAKECHHUID)

14. JlorapudmMuueckre ypaBHEHUS

15. Jlorapudmudeckue HepaBeHCTBA

16. JlorapudmMuueckne ypaBHEHUS U
HEpaBEHCTBA

17 Ilpaktrueckas pabota Ne 7
«Jlorapupmudeckne ypaBHEHUS U
HEPaBEHCTBA»

Camocmosimenvras paboma (peluInTh
3a/1a4uu 1o oopasity, coctaButh OK,
MOATOTOBKA K MPAKTUYECKOMY
3aHATHUIO, paboTa ¢ yYeOHMKOM )

18

18

OCHOBBI TPUTOHOMETPHH.

52

32

22

10

20

1.Panuannas mepa yria. BpamarensHoe
JIBUKCHHE.

2. CuHyC, KOCUHYC, TaHT'€HC U
KOoTaHreHc yncia. OCHOBHBIE
TPUTOHOMETPUUYECKHE TOXKIECTBA,

3. [IpakTuueckas padora Ne 8
«Tpuronomerpuueckue GyHKIUU
YHUCJIOBOTO apryMEHTay

4. ®opmynsl npuseaeHus. Cunyc,
KOCHUHYC Y TAHT€HC CYMMBI M Pa3HOCTH
IByX yriioB. CHHYC U KOCHHYC
JIBOWHOTO yria. Popmynvl NOA0EUHHO20
yena.

5. Ilpaktuueckas padorta Ne 9
«Tpuronomerpuueckue GpyHKIUU
CYMMBI ¥ pa3HOCTH JIBYX YIJIOB»

6.IIpeobpazoBanHust CyMMBbI
TPUTOHOMETPUUYECKUX QYHKIUH B




MPOU3BEICHUE U MPOU3BE/ICHUS B
cymMmy. Buipasicenue
MPUSOHOMEMPUYECKUX DYHKYULL Yepe3
MAH2EHC NOTOBUHHO20 ap2yMeHmda.

7. Ipaktndeckas padora Ne 10
«OcHOBHBIE POPMYITBI
TPUTOHOMETPUNY

8.IIpeoOpazoBanus MPOCTEHIIIIX
TPUTOHOMETPUYECKUX BBIPAKEHUN.

9. [IpeobpazoBanus
TPUTOHOMETPUYECKUX BBIPAKEHUN.

10. ITpaktuueckas padorta Ne 11
«[IpeoOpa3oBaHus MPOCTEUIINX
TPUTOHOMETPHUYECKHUX BBIPAKEHHID

11. Tpuronomerpuyeckne QyHKINH.

12.006paTHbIe TPUTOHOMETPUUYECKUE
GbyHKIMHU. APKCUHYC, apKKOCHHYC,
ApKTaHI'€HC YHCIIA.

13. IIpocreiime TPUrOHOMETPUIECKUE
YPAaBHEHUS.

14.Metonpl pemieHus
TPUTOHOMETPUYECKUX YPABHEHUM.

15. Pemenre TpUroHOMETPUYECKUX
YpaBHEHUH

IIpocmetiwiue mpuzonomempuueckue
HepaseHcmaa.

16.ITpaktrueckas padota Ne 12
«[IpocTteime TpPUroHOMETPUIECKHIE
ypaBHEHUS

Camocmosimenvhas paboma (pelInTh
3a1auu 1o oopasity, coctaButh OK, ,
MTOJrOTOBKA K IPAKTUYECKOMY
3aHATHUIO, paboTa ¢ YYCOHMKOM)

20

20

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE.

30

20

14

10

1. AKCHOMBI CTEPEOMETPHH.

2. [1apanienbHOCTh MPSMBIX U
IJIOCKOCTEMN.

3. [TapamienbHOCTh NPSAMBIX U
IJIOCKOCTEMN.

4 Ilpaktuueckas padora Ne 13
«ITapannenbHOCTb MPAMBIX U
TIOCKOCTEN

5. IlepnieHAUKYJIAPHOCTD MPSAMBIX U
IIJIOCKOCTEN.

6. [lepneHuKyIsIp U HAKJIOHHAA. YTOJI
MEXKYy NPSMOU U MJIOCKOCTBIO.

7. JIByrpaHHBIN yroJi.
IlepnieH UK YIAPHOCTD IBYX
IIJIOCKOCTEM.

8. IlpakTuueckas pabora Ne 14




«IleprieHIUKYIAPHOCTD B
IIPOCTPAHCTBE

9. 'eomerpuueckue npeodpa3oBaHus
IPOCTPAHCTBA.

10. IIpakTrueckas padorta Ne 15
«IIpsiMbI€ U MIIOCKOCTH B
IIPOCTPAHCTBE»

Camocmosimenvras paboma (peuInTh
3a/1aud 1Mo oopasiry, coctaButh OK,
IIOATOTOBKA K ITPAKTUYCCKOMY
3aHATHIO, paboTa C YIeOHUKOM)

10

10

KOOp}II/IHaTbI U BCEKTOPLI.

[EEN
[o0)

[EEN
N

1.BexTophl B IpoCTpaHCTBE.

N

2. BekTopsl B IpoCTpaHCTBE.

3. [IpakTuueckas padora Ne 16
«BeKTOpBI B IPOCTPAHCTBEY

4.Meto KOOpANHAT B IPOCTPAHCTBE.

5. Meroa KOOpAMHAT B IPOCTPAHCTBE.

6. [IpakTuueckas pabora Ne 17
«KoopruHaTs! BEKTOpay

N INDN| DN NN

N INDN| DN NN

Camocmosimenvras paboma (peluuTh
3a/1auu 1o o0pasity, padbora ¢
y4eOHUKOM)

MHOrorpaHHUKH U KpYyrJible Tejia

30

20

10

20

1. ITpusma. [apamienenunes

2. Ilupamupa.

3.CummMeTpusi B TPOCTPAHCTBE.
[IpaBusbHBIE MHOTOTPAHHUKH.

4. IlpakTudeckas padora Ne 18
«MHOrOrpaHHUKIN

S.Hunuuap u KoHYC.

6. llap u chepa, ux ceueHus.
KacarenbHast minockocTh Kk cepe.

7. IlpakTrdeckas padora Ne 19
«Kpyribie Tenay

8. [Tonsarue 00béMa. OOBEM
MPSIMOYTOJIBHOTO TapalIeIICIUIIea,
MPU3MBI, IIAIHH]IPA.

9. IIpaktuueckas padora Ne 20 «O0bEM
MPSIMOYTOJIBHOTO MapalIeIIeIUIIea,
TIPU3MBI, TUIHHPA»

10. O6beM nupamMuJibl U KOHYCA.

11. Pemenue 3amay o reme «O0BEM
MAPAMUJIBI U KOHYCa

12. TIpaktnueckas padota Ne 21
«O0bEM nHpaMuUIbl U KOHYCa»

13. Pemenue 3agau no remMe «O0bEM
apa v miomasasb chepol.»

14. Tlono6ue Ten. OTHOLIEHHE
IoMIaIel TOBEPXHOCTEH U 00bEMOB
MOJAOOHBIX TEJ
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15. TlpakTrueckas padota Ne 22
«M3MepeHust B reOMeTpUn»

CamocmosmenvHas paboma (peuInTh
3aa4u 1o oopasiyy, coctaButh OK,
Hanucath pedepar, COCTaBUTh
KpOCCBOPJ)

20

20

Hauano MmaTeMaTH4Y€CKOI0 aHAJIHN3Aa

34

24

16

10

1. Ilpenen nociaenoBaTEIbLHOCTH.

2. Ilpenen ¢hyHKIMH, OCHOBHBIE
CBOWCTBA W ITPABHJIA BEIYMCIICHHSI.

3.Ilpaktuueckas pabora Ne 23
«IIpenenbn»

4.IlpousBoanas. [lonstue o
MIPOU3BOIHON (PyHKIIMH, ee
Tr€OMETPUYECKUN U (PU3HYECKUN CMBICI.

5. [IpaBuna auddepeHupoBaHusl.
Tabnuia mpon3BOTHBIX.

6. [IpakTuueckas padbora Ne 24
«InddepenmupoBanne BeIpaKCHUID)

7.BTopas npous3BoOHAas, €€
reOMEeTPUUECKUN U U3HYECKUN CMBICI.

8. IuddepennmpoBanne reMeHTAPHBIX
GhyHKIHH.

9. luddepennrpoBanne CI0KHBIX
GbyHKIHH.

10. IIpaktrueckas padota Ne 25
«InddepenupoBanue BoIpaKCHUID

11. IIpumeHnenre Tpou3BOIHOM K
WCCIIEIOBaHUIO (DYHKIUH U
MOCTPOCHHIO TPaduKOB. [Ipoussoonsvie
00pPaAMHOU U KOMNOZUYUU (DYHKYULU.

12. IIpaktuueckas padota Ne 26
«IIpumeHeHue nNpou3BOJHOM K
UCCIEe0BaHUIO (QYHKINNA U
MIOCTPOCHHIO TPaUKOB

Camocmosmenvhas paboma (pemInTh
3a/1auu 1o oopasiry, coctaButh OK,
MOATOTOBKA K MPAKTUYECKOMY
3aHSITHIO, paboTa C YUeOHHKOM)

10

10

HHTerpas n ero npuMeHeHue

24

16

10

1.ITlepBooOpasnas. HeompeneneHHsbIit
HWHTETPAlL.

2. CriocoOBI HaX0XKICHUS
HEONPEIENIEHHOTO UHTEerpaa

3. IIpaktuueckas padora Ne 27
«CriocoObl HaXOXKACHUS
HEOTIPEIeJIEHHOI0 HHTErpaiay

4. Onpenenennslii uHTerpas. @opmyna
Herotona-JleitbHuna.

5. Beruucnenus onpeaeaeHHoro
WHTETPAJIA.

11



6.ITpaktuyeckas padora Ne 28
«Bpruucnenus onpeneseHHOro
MHTErpasa»

7. Pemienue 3a1a4 Ha IPUMEHEHUS
WHTErpaja B (QU3NKe U TeOMETPUN

8.Ilpaktuueckas padora Ne 29
«Perenne 3a1a4 Ha MPUMEHEHHE
HMHTETPAJIA.»

Camocmosimenvras paboma (peuInTh
3amaum 1mo oopasiyy, cocraButh OK, ,
MOJI'OTOBKA K MPAKTHYECKOMY
3aHSTHIO, paboTa ¢ yUeOHUKOM)

10

KOMﬁHHaTOPI/IKa H CTATUCTHKA

14

10

1.OcHOBHBIE MOHATHSI KOMOMHATOPHKHU.
3aauM Ha MOJICYET YUCIIa pa3MeIleHnH,
MEePECTAHOBOK, COYETAaHMIA.

2.Perenne KOMOMHATOPHBIX 3a71a4

3. Cratuctuyeckas 00paboTKa TaHHBIX

4.Pemenue 3a1a4 Ha iepe0op
BapuaHToB. PopMyIia OMHOMA
Herotona. Tpeyronsauk [lackais.

5.IpaxTuueckas pabora Ne 30
«3neMeHThl KOMOMHATOPHKI

Camocmosimenvras paboma (peluInTh
3a1auu 1o oopasity, coctaButh OK,
MOJITOTOBKA K MPAKTHYECKOMY
3aHATHUIO)

11

JJIeMeHTbI TEOPUH BEPOSITHOCTEI.
JJIeMeHThI MATEMATHYECKOM
CTATUCTHKHU

15

10

1.Co0bITHE, BEPOSITHOCTD COOBITHS,
CJIO’)KCHHUE U YMHOXKCHHE BEPOSTHOCTEH.
Tonsamue o nezasucumocmu cobowvimuil.

2. Jluckpemuas cuyuaiinasn 6equyuna,
3aKOH ee pacnpeoesieHusl.

3.Yucnoswvie xapakmepucmuxu
OUCKPEMHOU CILYYAUHOU 8eIUYUHDL.
Ilonamue o 3akone OonbLUIUX YUCEL.

4. Kitaccudeckoe orpesieieHue
BEPOSTHOCTH.

5.IIpaktuueckas pabora Ne 31
«Pemienue 3a1a4 Ha BBIUKCICHUE
BEPOSTHOCTHU

Camocmosmenvras paboma (pelIvTh
3aauu 1o oopasiry, coctaButh OK, ,
MOATOTOBKA K MPAKTUYECKOMY
3aHSTHIO, paboTa C YUeOHHKOM )

12

YpaBHeHHUS H HEPABEHCTBA

24

16

12

1.PaBHOCHIIBHOCTE ypaBHEHUH,
HEepaBeHCTB, cucteM. OCHOBHBIE
IIPUEMBI UX PELICHUS.

12



2. O0muue MeTo bl PeHIeHu
YpaBHEHUM.

3. Mcnonb30Banue cBOMCTB U rpadukoB
(GyHKUMH TpU pEIeHNN YpaBHEHUH U 2 2 2
HEPaBEHCTB.

4 PemeHne moka3aTeIbHBIX,
norapu(pMUYECKUX ypaBHEHUH, 2 2 2
HEPaBEHCTB, CUCTEM.
5.I1paktudeckas padora Ne 32
«OCHOBHBIE TPHEMBI U METO/IBI
peuieHuii ypaBHEHM, HEPABEHCTB,
CHCTEMY

6. Permenne TpUroHOMETPHYECKHIX 5 9 5
YpaBHEHHI U HEPABEHCTB.
7. Pemenuie panMoHanbHbIX,
HUPpAIMOHATIHBIX YPaBHEHUH, 2 2 2
HEPaBEHCTB, CUCTEM.

8. [IpakTuueckas padota Ne 33
«Pemenne TpUroHOMETPUYECKUX 2 2 2
YpaBHEHUN U HEPABEHCTBY
Camocmosmenvras paboma (pemnTh
3a1auu 1o oopasity, coctaButh OK, ,

MOATOTOBKA K MPAKTUYECKOMY 8 8
3aHATHUIO, paboTa ¢ yUCOHUKOM )
13 IloBTOpEHUE MaTepuasa 8 8 4 4
1.IToBTOpEeHne Marepuana (reoMeTpusl) 2 2 2
2.Ilpaktuyeckas padora Ne 34
«IIpuMeHeHne OTIOPHBIX 3HAHHUH TIO 2 2 2
TEOMETPHUI
3.IloBTOpenue marepuana (anredpa u 2 2 5
Hayajla MaTeMaTUYECKOTO aHaIn3a)
4. TTpakTuyeckas padora Ne 35
«IIpuMeHeHre OTIOPHBIX 3HAHUH TI0 2 2 2
anredpe 1 MaTeMaTUYeCKOMY aHAJIH3Y»
JK3aMeH
Hroro: 351 234 164 70 117

OcBoeHMe TUCIUILIMHBI MOKET OBITh PeaTn30BaHO C IPUMEHEHUEM JIEKTPOHHOTO 00Y4YeHHUS,
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B COOTBETCTBHH ¢ [l010’keHHEM O TPUMEHEHU N
AIIEKTPOHHOTO 00yUeHUs1, AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH MPU peaanu3anuu
00pa3oBaTeNbHBIX IPOrpaMMaM CpeHero MpoQeccuoHaTbHOTO 00Pa30BaHMsl, YTBEPKACHHOTO
npeacenareneM yaeHoro copera ®I'bOY BO «YI'TVY».
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4. YCJIOBUA PEAJIMZALIUA PABOYEHN ITPOT'PAMMBbBI JUCHUITIUMHBI
«MATEMATHUKA)»

4.1. Tpeﬁosaﬂnﬂ K MUHHMAJBHOMY MaTC€PUAJBbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanuzanus paboueil mporpamMMbl ITUCHHMILIMHBI TpeOyeT Haauuusi ydeOHOro KaOMHeTa
MaTeMaTHKH.

OcHaieHHOCTh y4eOHOTO KaOWHETa: MOCAJ0YHBIC MecTa I OOydJaromuxcs, pabodee
MECTO MperoJaBaTess, J0CKa ydyeOHas, HarJsJHbIE MOCOOWS, KOMIUICKT sl MPAKTHYECKUX
paboT, TaOmWIBl, IJIAKaTbl, TEOMETpPUYECKHE (UTyphl, CTEHABI, Yy4eOHas, CIpaBOYHAs
JIUTEeparypa, yaeOHo - METOIMYECcKas TOKyMEHTAIIHS.

4.2. UudopmanuonHoe odecneyenue 00yueHus

[Tepedyenr pekoMeHIyeMbIX Y4eOHBIX W3laHuil, IHTEepHET-pecypcoB, JOMOJIHUTEIBHON
JINTEPATYPHI

OcHOBHbIE HCTOYHUKH
o JlamasH, A. A. MaTtemaTuka : yueOnuk / A.A. JlagasiH. — 3-¢ u31., HCIp. ¥ A0 — MOCKBA :
NH®PA-M, 2023. — 544 c. — (Cpennee npodeccnonamsHoe oopazopanune). - ISBN 978-5-
16-012592-3. - Tekct: anekTponnsiit. - URL: https://znanium.com/catalog/product/1891827

o Jlamasu, A. A. COOpHHK 3a/1ay 110 MaTeMaTHKe : yueOHoe mocooue / A. A. Jlagasu. — 3-e
ma. — Mockea : ®OPYM : UHDPA-M, 2021. — 352 c. — (Ilpodeccuonansroe
obpazoBanme). - ISBN 978-5-91134-803-8. - Tekcr : oanmekrponnsii. - URL:

https://znanium.com/catalog/product/1362444

e [Oxno, H. C. Maremaruka : yue6nuk / H.C. FOxHo. — Mocksa : UTHOPA-M, 2023. — 204
c. — (Cpennee mpodeccronansuoe oopasosanue). — DOI 10.12737/1002604. - ISBN 978-
5-16-014744-4. - Tekcr : AIIEKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/1906092

JlonoiHUTe/IbHbIE HCTOYHUKU:

e bapaymkun, B. B. Maremaruka. 9JIe¢MeHTHI BBICIICH MaTEMAaTHKH . YYCOHHUK : B 2 TOMaXx.
Tom 1/ B. B. bapaymkun, A. A. IIpokodseB. — Mockpa : KYPC : UHOPA-M, 2021. — 304
c. — (Cpennee npodeccrnonanpHoe obpazoBanue). — ISBN 978-5-906923-05-9. — Tekcer :
ANIEKTPOHHBIN. — Peskum mocrtyma: https://znanium.com/read?id=372717

e bapaymkun, B. B. Maremaruka. DiieMEeHTHI BbICIIEH MaTEMAaTHKH : YYCOHHK : B 2 TOMax.
Towm 2 / B.B. bapaymikun, A.A. IIpoxodseB. — Mockpa : KYPC : UHOPA-M, 2022. — 368 c.
— (Cpennee mpodeccronansaoe obOpaszoBanme). — ISBN 978-5-906923-34-9. — Tekcr :
ANIEKTPOHHBIN. — Pexxum noctyna: https://znanium.com/read?id=380017

e Maremaruka : yuyeOHoe nmocooue / M. M. Uepnenos, H. b. Kap6auunckas, E. C. Jlebenena,
E. E. XaputoHoBa ; moxa penakuueir M. M. YUeprenioBa. — 3-¢ u3a. — Mocksa : Poccutickuit
roCyIapCTBEHHBIN yHUBepcHTET npaBocyams, 2022. — 336 ¢. — ISBN 978-5-93916-959-2.
— Texkcr : 21eKTpOHHBIN // DNeKTpOHHBIN pecypc LuppoBoit oopazoBaTenbHol cpeasl CITO
PROFo06pa3oBanue : [caiit]. — URL: https://profspo.ru/books/122921

e AOnymmuna, K. P. Maremaruka : yueOnuk mns CIIO / K. P. AGmymnuna, P. T.
MyxameraunoBa. — CapatoB : IIpodoOpaszoBanue, 2021. — 288 ¢c. — ISBN 978-5-4488-
0941-5. — TekcT : PMEKTPOHHBIN // DIEKTPOHHBIN pecypc HudpoBoi 0Opa3oBaTENbHOM
cpenbl CITO PROFo6pa3zosanue : [caiit]. — URL: https://profspo.ru/books/99917

e [Illumosa, JI. . Martematuka : yuebnoe nocodbue / JI.U. llunosa, A.E. llunoB. — Mockaa :
NH®PA-M, 2020. — 238 c. — (Cpennee npodeccrnonanpHoe obpazoBanue). — ISBN 978-5-
16-014561-7. — Teker : JJIEKTPOHHBIN. — Pexum JOCTyTA:
https://znanium.com/read?id=359850
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5. XAPAKTEPUCTUKA M KOHTPOJIb OCHOBHBIX BUJIOB YYEBHOI
AEATEJBHOCTH ITIO AUCHUTIJIMHE «MATEMATHUKA»
HroroBble pe3ynbTarbl 0Oy4eHUsI MO TUCHHUILIMHE MPOBEPSIOTCS HA MPOMEKYTOUHOM

aTTeCTalluu.
Conepxanue XapakTepucTuKa OCHOBHBIX BUJIOB DopMbI U METOJIbI KOHTPOJIS U
oOyuyeHus y4eOHO IeITENPHOCTH O0YyUYaroIUXCs | OLICHKH PE3yJIbTaTOB O0ydeHHS
(Ha ypoBHE y4eOHBIX EHCTBUN)
BBenenue O3HaKoOMJIEHHE C POJIbI0 MAaTEMATUKH B
HayKe, TEXHUKE, SKOHOMUKE, OLCHKA PE3yJIbTATOB
UH(POPMALMOHHBIX TEXHOJIOTHUAX U YCTHBIX OTIPOCOB
IIPAKTUYECKON NEATEIBHOCTH.
O3HakoMJIEHHE C LEISIMU U 3a/1a4aMU
M3Yy4YEHUsI MAaTEeMAaTHKU TTPU OCBOCHUH
npodeccuit CI1O u cneruanbHOCTEN
CI1IO
AJITEBPA
Pa3Burtue Brimonnenue apudmeTnyeckux YCTHBIN ONpoC HA JIEKIHUSX,
MOHSATHSA O e CTBUIT HAJI YUCIAMH, coueTast KonTposb camocTosiTenbHON
yucse YCTHBIC U TUCHbMEHHBIC PUEMBI. paboOTHI CTYJICHTOB B MUCHbMEHHOM

Haxosxnenue npuOImKeHHBIX
3HAQYEHMI BEJIMYMH U ITOTPENIHOCTEN
BbIYMCIIEHUH (a0COMIOTHON U
OTHOCHTEILHOM); CpPaBHEHUE YHCIIOBBIX
BhIpakeHui. HaxoxaeHue ommook B
peoOpa30BaHUAX M BBIYUCICHUSIX
(OTHOCHTCS KO BCEM IMMYHKTaM
MIPOTPaMMBI)

dbopwme.

KopHu, crenenn,
Jorapu@msl

O3HaKOMJIEHUE C TIOHATUEM KOPHS N-id
CTEIIEHHU, CBOMCTBAMHU PAJUKAIOB U
IpaBUJIaMU CPABHEHUS KOPHEH.
@opMyIHpPOBAHKE ONPEACIICHUS KOPHS
Y CBOMCTB KOpHEUl. Beruucnenue u
CpaBHEHHE KOpPHEH, BBITIOJHEHUE
NPUKUAJKHA 3HAYEHUS KOPHSL.
[IpeoGpa3oBaHue YUCIOBBIX U
OYKBEHHBIX BBIPQXKEHUH, COJIEPIKAIINX
paaukaibl. BeinogHeHnEe pacyeToB 1o
dbopmynam, coliepKaliuM pagrKabl,
OCYILIECTBIISISE HEOOXOIUMBIE
MOJICTAHOBKH U MpeoOpa3oBaHUsl.
Onpenenenrue paBHOCUIBHOCTH
BBIPAKCHUM C pagukanaMu. Pemenue
UPPALMOHATIbHBIX YPaBHEHUH.
O3HaKoOMJIEHUE C MIOHSATHEM CTETIEHH C
JEUCTBUTENbHBIM MTOKA3aTEIIEM.
Haxoxnenue 3HaueHU# CTENEHH,
UCTIOJIB3YSI PU HEOOXOTUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA.
3anuceiBaHUE KOPHS N-i CTEIIEHU B
BHJIE CTETICHU C IPOOHBIM MOKa3aTeIeM
1 Ha000poT. DOPMYTUPOBAHNE CBOMCTB

YCTHBIN ONpOC HA JIEKIUSIX,
KonTposb camocTosiTenbHON
paboTHI CTYJICHTOB B MUCHbMEHHOM
dbopme

[IpakTrueckue 3aHATUS
[TpoBepka nomarnrHero 3agaHust
OK3aMeH
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cTerneHel. BrlunciieHue cTenene ¢
palMoHaIBHBIM MOKa3aTeseM,
BBITIOJTHEHUE PUKUIKU 3HAUCHUS
CTEIIEHU, CPAaBHEHUE CTEIICHEM.
[IpeoOpa3oBaHme YUCIOBBIX U
OYKBEHHBIX BBIPAXKEHUM, COICPKAIINX
CTEIICHU, IPUMEHSIS CBOMCTBA. Perenue
IIOKA3aTEJIbHBIX YPABHEHUM.
O3HakoMJIeHHE C MPUMEHEHUEM KOPHEH
U CTeNeHEeH P BBIUKUCICHUU CPEIHHUX,
JIEJIEHUU OTpE3Ka B «30JI0TOM
ceyeHumn». Pelienne npukiagHbix 3a1a4
Ha CJIO’KHBIE TTPOIIEHTHI

IIpeodpa3oBanu | BeimonHenue npeoOpa3oBaHuii -IIMCbMEHHAas IPOBEPKA OLICHKA
e BBIpaXKEHUH, MpUMEHEHUE (HOPMYIL, pe3ylbTaToB
ajreGpamvecKux | CBSI3aHHBIX CO CBOICTBAMM CTENEHEH U | - OLIEHKa Pe3y/IbTaTOB
BbIpaKeHU norapudmoB. Omnpenenenne o0nacTu MPaKTUYECKUX padboT
JOITYCTUMBIX 3HAUCHUH
J0rapu(pMHUUECKOTO BbIPAKEHHUSL.
Pemenue norapupmudeckux
YpaBHEHU U
OCHOBbBI TPUTOHOMETPUH
OcHoBHBIE N3yuenne pagnaHHOro MeTo1a YCTHBIN OIPOC HA JEKIHMSIX,
NOHATHUSA W3MEpEHUs YIIIOB BPAILlEHUS U UX CBSA3H | - KOHTPOJIb CAMOCTOSTEILHOM
¢ TpagxycHoi Mepoit. M3o0paxenue paboOTHI CTYJICHTOB B MUCHbMEHHOM
YIJI0B BpalIeHUs HA OKPYKHOCTH, dopme
COOTHECEHHE BEJIMYMHBI YIJIa C ero -MPaKTUYECKUE 3aHATHUS
pacnonoxxenuem. opmynupoBanue
OTpeeNIeHU I TPUTOHOMETPUYECKUX
(GyHKIMH 115 YTII0B IOBOPOTA U
OCTPBIX YIJIOB IPSIMOYTOJIBHOTO
TPEeYroJbHUKA U 0ObSICHEHHE X
B3aHMOCBSI3H
OcHOBHBIE [IpuMeHeHre 0OCHOBHBIX Y CTHBIN ONpoC HA JIEKIUAX.
TPUTOHOMETPHY | TPUTOHOMETPUUECKHUX TOXKAECTB JIJIs [IpoBepka qoMaIIHero 3aAaHus
ecKue BBIYHCIICHUS 3HAYCHUN
TOK/IeCTBA TPUTOHOMETPHUUECKUX (PYHKIIMIA 110
OJHOU U3 HUX
IIpeo6pa3oBann | V3yueHne oCHOBHBIX (popmyn YCTHBIN OMPOC HA JEKIUSX.
sl MPOCTEHIMX | TPUTOHOMETPHH: POpPMYIbI cioxeHus, | KoHTposib caMocTosTenbHON
TPHTOHOMETPHY | yIBOCHUS, MPEe0OpPa30BaHUS CYMMBI paboThI CTYJICHTOB B MHUCbMEHHOM
€CKHMX TPUTOHOMETPHUUECKUX (PYHKIIMIA B dopme
BbIPa:KeHU IIPOM3BENICHUE U IPOU3BEACHHUS B [TpakTHyeckue 3aHATUS

CYMMY U IPUMEHEHUE NIPU BBIUUCIICHUN
3HAYEHUS TPUTOHOMETPUYECKOTO
BBIPAYKEHUS U YIIPOILEHHUS €T0.
O3HaKoMJIEHHE CO CBOWCTBAMU
CUMMETPHUHU TOUEK HA EAMHUYHON
OKPY>KHOCTHU Y IPUMEHEHUE UX JUIS
BbIBOJIa (JOPMYJ IPUBEACHUS

HpOBepKa JOMAIIHETO 3aJlaHUA
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Ipocreiimme | Pemenue no ¢popmynam u YCTHBIN OnpoC HA JIEKUHUSIX,
TPUTOHOMETPHY | TPUTOHOMETPUUYECKOMY KPYI'y KoHTpoJsb caMocTOsATENBHOM
ecKue MPOCTENIINX TPUTOHOMETPUUYECKUX paboThI CTYJEHTOB B IMCbMEHHOM
ypaBHeHusi 1 | ypaBHeHU. [Ipumenenne oommx dopme.
HEPaBEHCTBA | METOJOB PEILICHUs YPABHECHUN [TpakTrueckue 3aHsTHS.
(mpuBeneHUE K JINHEHHOMY, IIpoBepka nqoMalIHero 3aaaHusl.
KBaJpaTHOMY, METOJI Pa3JI0KEHUsI HA OK3aMeH
MHO>KUTEJH, 3aMEHbI [IEPEMEHHON ) IpU
pELIeHUH TPUTOHOMETPUUECKUX
ypaBHEHUH. YMEHHE OTMEYaTh Ha KPYre
peuieHus NpoCTENINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKkcuHyc, O3HakoMJIEHHE C IOHIATHEM OOpaTHBIX | YCTHBIM OIIPOC HA JIEKIUAX.
APKKOCHHYC, TPUTOHOMETPUUECKUX (PYHKIIUH. KoHTposb camocTosTEnbHOM
ApKTaHIeHC N3ydenue onpeneneHnii apkcuHyca, paboTHI CTY/IEHTOB
yHcaa apKKOCHHYCA, apKTaHI€HCa YNCIIa,
(dhopmynupoBaHue ux, n300pakeHue Ha
€AMHUYHOM OKPYKHOCTH, IPUMEHEHUE
IIPY PEIICHUH YPABHEHUN
®YHKIUU, UX CBOMCTBA U TPA®UKHU
DyHKIUMH. [TonsiTHE 0 HEMPEPHIBHOCTH (PYHKIIUU
IlonsTue o O3HakoMJIEHHE C IOHATHEM MTIEPEMEHHOM, | B3anMmoolieHka, caMooIIeHKa,
HENpPEePHLIBHOCTH | IPUMEPAMHU 3aBUCUMOCTEN MEXKIY [TpakTHyeckue 3aHATUS
pynxuun nepeMeHHbIMU. O3HaKOMIIEHHUE C
MOHATHEM TpaduKa, OIpeeeHne
MIPUHAIICKHOCTH TOUKH rpaduKy
¢dbyaknun. Onpenenenne o Gopmyse
MpOCTEHIIEeH 3aBUCUMOCTH, BUA €€
rpaduka. Beipaxenue o ¢popmyie
OJIHOM IEPEMEHHOM uepe3 Apyrue.
O3HakoOMJIEHHUE C ONPEACIIEHUEM
dbyskumun, GopMyIUpOBaHHE €TO.
Haxoxpaenue obnactu onpeesnenus u
o0sacTy 3HaUYCHUN PyHKIIUH
CaoiicTBa O3HakoMIIEHHE ¢ IPUMEpaMu B3auMoorieHka, caMOOIIEHKa,
pynkuumn. (YHKLIMOHATIBHBIX 3aBUCUMOCTEH B [IpakTrueckue 3aHATUA
I'paduueckasi | peaapbHBIX IPOLECCAX U3 CMEXKHBIX
HHTepnpeTauus. | AMCUUIINH. O3HAKOMIICHUE C
IIpumepsl JI0Ka3aTeJIbHbIMUA PACCYXICHUSIMHU
(GYHKIMOHAIBH | HEKOTOPBIX CBOMCTB JIMHEHHOW 1
bIX KBaJIpaTUYHOM (PyHKIMH, TIpOBEACHHE
3aBHCHUMOCTEN B | UCCIENOBAHUS JIMHEWHON, KyCOYHO-
pealbHBIX JUHENWHOMU, TpoOHO-INHEHHOH 1
npoueccax u KBaJIpaTUYHON (QYHKLMH, TOCTPOCHUE UX
SIBJICHUAX rpa¢ukos. [loctpoenue u ureHue

rpadukoB QpyHkiuii. MccnenoBanue
¢ynkuuu. CocraBieHue BUJIOB QyHKIMN
110 TAHHOMY YCJIOBHIO, pEIlIeHHuE 3a/1a4 Ha
9KCTpeMyM. Brinonnenue
npeobpa3oBaHuil rpaduka GyHKINU
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Oo0paTtHble Nzydenne nmousitust o0parHoit pynkimu, | CocTaBUTh KOHCIEKT
pyHkuuu OTIpE/IENICHUE BU/1a U TIOCTPOEHUE
rpaduka oOpaTHON (YHKIUH,
HaXO0XXJICHHE ee 00JIacTh OIpeIeIICHUs U
oOnactu 3HaueHui. [IpumeHenue cBoiicTB
(YHKIHMH PU UCCIICIOBAaHUH YPAaBHEHUN
Y PELICHUH 3a/1a4 Ha SKCTPEMYM.
O3HaKoOMJIEHHE C IOHSITHEM CIOXKHOU
GbyHKITIN
CrenenHbie, Brruncnenue 3nauenuii pyHkuuii no YCTHBIN ONpOC HA JIEKUHUSX,
nokasaTejibHble, | 3HaUCHHIO aprymeHTa. OnpenencHue [TpoBepka JOMaIIHETO 3aAaHUS
JorapugMuUeck | MOJIOKEHUs TOUKH Ha TpaduKe 1o ee
ue KOOpJIMHATaM U Ha000pOT.
Tpuronomerpu4 | Vcrnosb3oBanue cBOMCTB QyHKUIMN JUIs
eckre (PYHKIUM. | CPAaBHECHHs 3HAYCHUH CTENIEHEN U
Oo0paTHble norapudmos. [Toctpoenue rpadpukon
TPUTOHOMETPHY | CTEIICHHBIX U JIOrapu(PMHUUECKUX

eckre pyHKIUH

(GyHKIMH.

Pemenue noka3arenbHbIX U
norapu(pMHUUECKUX YpaBHCHUH U
HEPaBEHCTB 10 U3BECTHBIM AJITOPUTMAM.
O3HakoMJIEHUE C IOHATHEM
HEMpPephIBHON MEepHOANYECKON QYHKIINH,
(dhopmynupoBaHHe CBONCTB CHHYCA U
KOCHHYCa, TOCTPOEHUE X I'PadUKOB.
O3HakoMJIEHUE C IOHATHEM
rapMOHUYECKHUX KOJIeOaHU U
MpUMepaMy TApMOHUYECKUX KOJIeOaHUH
JUIS OMIUCAHMSI POLIECCOB B DUBHKE U
npyrux obnactax 3HaHusi. O3HaKOMIICHHE
C IOHATUEM Pa3pbIBHON MEPUOANIECKOMN
¢dbyakuun, GopMyIupoBaHUE CBOWCTB
TAHI€HCA U KOTaHI'€HCa, [IOCTPOCHUE UX
rpadukoB. [I[puMeHeHre CBOWCTB
(yHKIMH U1 CpaBHEHUS 3HAYCHUMA
TPUTOHOMETPUUECKUX (PYHKIIUH,
pELIEeHUS] TPUTOHOMETPUUYECKUX
ypaBHenuil. [loctpoenue rpadukon
00paTHBIX TPUTOHOMETPHUECKHUX
GbyHKIMI 1 onpeienieHne o rpadukam
UX CBOWCTB. BbInonHeHue
npeoOpa3oBaHus rpaduKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTen
HOCTH

O3HaKoOMJIEHHE C IOHSATHEM YUCIOBOU
HOCTIeI0BATENbHOCTH, CIIOCO0aMH ee
3a/1aHKs, BBIYUCICHUSMHU €€ YWICHOB.
O3HakoMJIEHHE C IOHATHEM IIpenena
nocyenoBareabHocTi. O3HAaKOMIIEHHE C
BBIUMCIIEHUEM CYyMMBbI OECKOHEYHOTO
YHUCIIOBOTO psAJia HA IIPUMEPE
BBIUMCIIEHUS] CYMMbI OECKOHEYHO
yOBIBaIOLIEH reoMeTpuYecKOn

ITuceMmeHnHas ITPOBCPKA OLICHKA

pe3ynbTaTOB
OueHka pe3yabTaToB
MPAKTHYECKUX padoT
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nporpeccuu. Pemenue 3anay Ha
npuMeHeHHe (GOPMYIIbI CyMMBI
OECKOHEYHO yObIBarOICH
Ir€OMETPUYECKOM IPOrpecCCUn

IIpouszBoaHast u
ee IpUMeHeHHne

O3HaKoMJIEHHE C IOHITHEM
npou3BogHON. M3yueHue u
(dopMynupoBaHUE €€ MEXaHHYECKOTO U
r€OMETPUUECKOI0 CMbICTIA, U3Y4YEHUE
IrOpUTMa BBIUMCIIEHUS [TPOU3BOIHOM Ha
IpUMepe BbIYUCIEHNUS MTHOBEHHOM
CKOPOCTH U YIJI0BOrO KOA(pPUIIUEHTA
kacarenbHOU. CocTaBiieHNE ypaBHEHUS
KacaTelbHOU B 00111eM BUIE. Y CBOCHHE
npaBuit quddepeHupoBaHus, TaOIUIIbI
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKIHH,
MpUMeHeHHe i JUpdepeHInpOBaHUs
(yHKIMH, cocTaBIeHNs YpaBHEHUS
KacareslbHOU. M3yueHue TeopeM o CBSA3HU
CBOMCTB ()YHKLIMU U TPOU3BOTHOM,
dhopmynupoka ux. [IpoBenenue ¢
MTOMOIIBIO TPOU3BOJHON HCCIIEIOBAHUS
dbyHKIIMH, 3a7aHHON POPMYITOH.
YcTaHoBIIeHUE CBSI3U CBOMCTB (PYHKIIUU U
MIPOM3BOTHOM 1O WX rpaduKam.
[IpumeneHnre npou3BOIHOM ISl PEUICHUS
3aJa4 Ha HaX0KJIeHHE HauOOJIbILIETO,
HauMEHBIIEro 3Ha4eHUs U Ha
HaX0JCHHUE IKCTpeMyMa

IInceMeHHas mpoBepKa OLIEHKA
pe3yJIbTaToB

OrneHka pe3yabTaToB
IPAKTHYECKUX padoT
Pacuernas pabora.

IIpoBepka nomMamHero 3aJaHust
OK3amMeH

IlepBooOpa3nas
U MHTerpaJ

O3HakoMJIeHHE C IOHITHEM UHTErpana u
nepBooOpa3zHou. M3yuenne npapuia
BBIUHCIICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—JleiiOauna. Pemmenne 3amay
Ha CBSI3b [IEPBOOOPA3HOM U ee
IPOU3BOHOM, BEIUMCICHHE
nepBOOOpa3HOM ISl TaHHOW (YHKIIUH.
Pemenue 3a1ay Ha MpUMEHEHHE
UHTETpaia /Ui BIYUCICHUS (PU3NYECKUX
BEJIMYMH U TUIOIIAJeH

[TnceMenHas mpoBepKa OlleHKA
pe3yabTaToB

Oruenka pe3yabTaToB
MPAKTHYECKUX padoT.
[TpoBepka qoMaiIHero 3aJaHusl.
DK3aMeH

YPABHEHHUSA U HEPABEHCTBA

YpaBHenus n
CHCTEMBI
yYPaBHEHU
HepaBencrsa u
CHCTEMBI
HEPaBeHCTB ¢
ABYMH
nepeMeHHbIMH

O3HakoMJIEHHE C IPOCTEHILINMU
CBEJICHUSIMH O KOPHSX aJlIre0pandeckux
YPaBHEHUH, NOHATUAMU UCCIIEIOBAHNS
YPaBHEHUH U CUCTEM YpaBHEHUM.
N3yuenue Teopun paBHOCHIBHOCTH
YPaBHEHUH U €€ IPUMEHEHUS.
IToBTOpEHME 3annCH peIIeHUs
CTaHJAPTHBIX YPABHEHUM, IPUEMOB
npeoOpa3oBaHUs ypaBHEHUH IS
CBEJICHUs K CTAHJIAPTHOMY YPAaBHEHUIO.
Peurenue pannoHaibHbIX,
HMPPALMOHAIIBHBIX, [TI0KA3aTEJIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUU U

[TucbMeHHas mpoBepKa OLeHKa
pe3ynbTaToB

Onenka pe3ynbTaToB
PaKTUYECKUX padoT.
ITpoBepka JOMaIIHETO 3aAaHUS
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cucreM. Mcrons30BaHHE CBOKCTB U
rpaduKoB QYHKIUH IS perICHHs
ypaBHeHUH. [IoBTOpEHNE OCHOBHBIX
IIPUEMOB pellieHus cucteM. Pemenue
YPaBHEHUH C IPUMEHEHUEM BCEX
IPUEMOB (Pa3JIo’KEHUS HA MHOXKUTEIIH,
BBEJICHUS HOBBIX HEU3BECTHBIX,
MI0JICTAHOBKH, TPaQUeCcKOro METOa).
Pewrenne cucrem ypaBHEHUH ¢
IPUMEHEHHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakoMIIeHHE ¢ OOIIMMH BOIIPOCAMHU
pelIeHNs HEPaBEHCTB U HUCI0JIb30BaHUE
CBOMCTB U rpaduKkoB PyHKIUN TpU
penieHun HepaBeHCTB. Pemenne
HEpaBEHCTB M CUCTEM HEPABEHCTB C
MIPUMEHEHHEM Pa3INYHbIX CIIOCOOO0B.
[IpumeHeHre MaTeMaTHUYECKUX METOJIOB
JUIS PEIIeHUs COJIepKaTeIbHbIX 3a/1a4 U3
Pa3IMYHbIX 00J1aCTe HAyKU U MPAKTUKU.
WNHuTepnpeTupoBanue pe3ynbTaToB ¢
Y4ETOM PEabHbIX OTPAHUYCHHI

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHOBHBIE
NOHATHUSA
KOMOUHATOPUKH

N3yuenune mpaBuia KOMOMHATOPUKH U
MIPUMEHEHHE TIPH PEIICHUH
KOMOMHATOPHBIX 3a7a4. Pemenune
KOMOMHATOPHBIX 33]1a4 METOJIOM
repedopa 1 1o MPaBHITy YMHOXKEHUS.
O3HaKOMJICHHE C TOHITUSIMU
KOMOMHATOPUKH: Pa3MEIICHUSIMH,
COYETAHMIMHU, MIEPECTAHOBKAMHU U
(hopmynamMu JUIsl ©X BBIYUCIICHUS.
OObsicHeHHE U TpUMEHEHHEe HOPMYIT JIIs
BBIYMCIICHHS pa3MEIICHHH, IEpPeCTaHOBOK
Y COYCTAHMM NMPHU PEIICHUH 3a/1a4.
OsnakomieHue ¢ ouaoMoM HproToHa u
TpeyrojibHukoM [lackais. Pemenue
MPaKTUYECKUX 33J1a4 C UCIIOJIb30BaHUEM
MOHATUI Y TIPABUJI KOMOMHATOPUKH

Pemenue 3agau. [Ipaktuueckas
pabora. Pemenue nmpakTuueckux
3amay. HaOmroneHue 3a X0a40M
BBIIIOJIHEHHUS 3aJaHUN. DK3aMeH

9J1eMEeHThI
TEeOpPUH
BEPOATHOCTEM

N3yuenune ki1accuyeckoro OnpeaesieHus
BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH,
TEOPEMBI O CyMME BEPOATHOCTEH.
PaccMoTtpenne npumMepoB BEIYMCICHUS
BEpOsATHOCTEN. Perenne 3anay Ha
BBIUHCIICHHE BEPOSITHOCTEN COOBITUI

Pemenue 3anau. [Ipaktudeckas
pabora. Pemenne nmpakTuueckux
3agay. HaOmrogenue 3a xomom
BBITIOJTHEHUS 3aJIaHUH.

IIpencrasienue
JaHHBIX
(Tadauubl,
AUATPAMMBI,

rpadukn)

O3HakoMJIEHHE C IPEICTABICHUEM
YHMCIIOBBIX JaHHBIX U UX
XapakTepucTHUKamu. Pemenue
MPAKTUYECKUX 3a/1a4 Ha 00paboTKy
YHCIIOBBIX JIaHHBIX, BEIYHUCIEHUE UX
XapaKTePUCTUK

Perennie npakTudyeckux 3aaau.
HaOironenue 3a xoqoM
BBIIIOJIHEHUS 3aIaHUA.

T'EOMETPUA
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IIpsimble u
IVIOCKOCTH B
NPOCTPAHCTBE

DopMyJIMpOBKA U IIPUBEACHUE
JI0Ka3aTeJIbCTB IPU3HAKOB B3aMMHOI'O
PacCMoJIOKEHUS NPSIMBIX U IJIOCKOCTEH.
PacniozHaBaHue Ha uepTexax U MOJEISIX
Pa3INYHbIX CIIYy4aeB B3aUMHOTO
PacroJIOKEHUs MPSIMBIX U IJIOCKOCTEH,
apryMEHTHPOBAHHUE CBOMX CYXKICHUM.
DOopMyJIMPOBAHKE ONPEACICHUN,
IPU3HAKOB U CBOMCTB NapaslieIbHbIX U
HEePIEHIUKYISAPHBIX IJIOCKOCTEH,
JBYTPAHHBIX U JUHEHHBIX YTJIOB.
BrinosnHeHue nocTpoeHus YriioB MEXy
MPSIMBIMU, IPSIMOM U TJIOCKOCTHIO,
MEXAY MIOCKOCTSIMU 10 OIUCAHUIO U
pacro3HaBaHUE X Ha MOJECIIAX.
[IpuMeHeHne npu3HaKkoOB U CBOMCTB
PacmoJIOKEHUS MPSIMBIX U TJIOCKOCTEH
IpH perieHuu 3aaad. M3o0paxenue Ha
PUCYHKaX M KOHCTPYHPOBaHHE Ha
MOJENSAX NMEePHEeHIUKYISIPOB U
HAaKJIOHHBIX K IJIOCKOCTH, MPSAMBIX,
MapajuIeIbHbIX NIOCKOCTEH, YIIIOB
MEX1Y MPSMOU U TNIOCKOCTHIO U
00ocHOBaHME NIOCTpoeHuUs. Pemenue
3a/1a4 Ha BBIYMCICHUE T€OMETPUIECKHUX
Beau4MH. ONUCBIBAHUE PACCTOSTHUSA OT
TOYKH JI0 IFIOCKOCTH, OT IPSMOM J10
IIJIOCKOCTH, MEXKIY TUIOCKOCTSIMH, MEXKIY
CKPEIIHBAIOIIUMHUCS IIPSIMBIMU, MEK Y
IPOM3BOJIBHBIMU (PUI'YpaMU B
IIPOCTPAHCTBE.

DopMynMpOBaHUE U TOKa3bIBAHUE
OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM cyiecTBOBaHUs, CBOMCTBA).
N306pakeHune Ha yepTexax U MOJEIAX
paccTosiHUSA U 000CHOBAaHHE CBOMX
cyxaeHui. OnpeneneHue 1 BEIYACICHUE
paccTosHUI B IIPOCTPAHCTBE.
[Ipumenenue hopmyn u Teopem
IUTAHUMETPUH [UIsl pELICHUs 3a1a4.
O3HaKOMJIEHHE C IOHATHEM
NapaJuIeIbHOTO NPOEKTUPOBAHUS U €T0
cBoyictBaMu. POPMyITUPOBAHUE TEOPEMBI
0O IJIOLIAJX OPTOTOHAIBHOMN MPOEKIUN
MHOTroyrojpHuka. [ Ipumenenue reopun
11 000CHOBaHMSI IOCTPOCHUN U
BBIYHCIIEHUI. APTyMEHTHPOBAaHUE CBOUX
CYXJECHHUH O B3aHMHOM pacIOJIOKEHUU
MPOCTPAHCTBEHHBIX PUTYD

Pemenue 3anau. [Ipakruueckas
paboTa. Pemienue npakTuyeckux
3aja4d. HaGmoaenue 3a xoiom
BBINOJIHCHHS 3a/IaHUM.
IIpoBepka nomamHero 3aJaHust

MHororpaHHuK
"

Onurcanue U XapaKTEePUCTUKA Pa3IUUHBIX
BUI0OB MHOTOTPaHHUKOB, IIEPEUNCIICHUE
WX DJIEMEHTOB U CBOMCTB. M300paxenue

Pemenue 3anau. [Ipakrnueckas
paboTa. Pemenue npakTudeckux
3agau. HaOnroaeHue 3a XxoaoM
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MHOTOT'PAaHHUKOB U BBIIIOJIHEHUE
MOCTPOEHHSI Ha H300paKEHUAX U
MOJIEJISIX MHOTOI'PaHHUKOB. Briuncnenue
JMHENHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTYpAIHSIX,
apryMEHTHPOBAHHUE CBOMX CYXKICHUM.
XapakTeprucTuKa U N300paKCHHE
CEUEHUs, Pa3BEPTKH MHOTOIPAHHUKOB,
BBIYMCIICHHUE TUIOLIAJIEH IOBEPXHOCTEM.
[TocTpoenue npocreimmx ceueHui Kyoa,
npu3Mbl, upamuabl. [Ipumenenne
(hakTOB U CBEACHUN U3 IJIaHUMETPHUH.
O3HakoMJIeHHE C BUJJaMU CUMMETpPHUIl B
MpocTpaHcTBe, (GopMyIHpOBaHHE
ONPEIEIICHUN U CBOWCTB.
XapakTepucTuka CUMMETPUHN TeI
BpAIIEHUS] U MHOTOTPAaHHHUKOB.
[IpuMeHeHne CBOMCTB CUMMETPHUM NPU
peuennu 3ana4. Mcnosib3oBanue
MIPUOOPETEHHBIX 3HAHUHN IS
HCCIIEIOBAaHUS U MOJEITUPOBAHUS
HECJIOXKHBIX 3a1a4. M300paxkeHnue
OCHOBHBIX MHOTOTPaHHHKOB U
BBITIOJTHEHUE PUCYHKOB I10 YCJIOBUSIM
3a1a4

BBITIOJTHEHMS 3aJJaHHH.
CamoolieHka. M3rotosienue
MOJIEIICH.

[TpoBepka qOMamIHEro 3a/aHusl.
DK3aMeH

Tena n
NMOBEPXHOCTH
BpAallleHUus

O3HakoMJIEHHE C BUAAMH TEJl BpaIleHUs,
(dhopmynupoBaHUE UX ONPEACICHUN 1
CBOMCTB. POPMYIUPOBAHUE TEOPEM O
CEYCHHH II1apa MIOCKOCTHIO U TIIIOCKOCTH,
KacaTeJabHOH K chepe. XapaKTepucTuka u
H300paKEHHE TEJ BpaICHUs, UX
pa3BepTKH, ceueHus. PeneHue 3a1a4 Ha
MOCTPOCHHE CEYCHUH, BEIYUCIICHUE JTHH,
pacCTOSIHUMN, YIJI0B, IJIONIACH.
[IpoBenenue noka3aTeabHbIX
paccyXJIeHU TpH pPelleHnH 3ajau.
[IpuMeHeHre CBOMCTB CHMMETPHH TIPH
PEIICHUY 3aJ1a4 Ha TeJla BpaIleHus,
KoMOuHanuio Teil. M3o0pakeHnue
OCHOBHBIX KPYIJIBIX T€J U BHITIOJHEHHE
pPHUCYHKA MO YCIIOBHUIO 3a/1a4H

Pemenue 3anau. [Ipaktuueckas
pabora. Pemenue nmpakTuueckux
3amay. HaOmroneHue 3a X0a40M
BBINOJIHEHUS 3aaHui. [IpoBepka
JIOMAIIHETO 3aJaHus

OK3aMeH

HN3mepenus B
reoMeTpuH

O3HakoMIIeHHE C TOHATHSMU TUIOIIAAN U
o0beMa, akcCMOMaMH U CBOMCTBaMHU.
Pemienue 3a1a4 Ha BBIYKCICHNE
IoIaAe! IOCKUX GUryp ¢
NPUMEHEHUEM COOTBETCTBYIOIINX
¢dopmyn U (HaKTOB U3 IUITAHUMETPHH.
N3yueHne TeopeM 0O BHIYUCICHUU
00BeMOB MPOCTPAHCTBEHHBIX TEl,
peleHue 3a/1a4 Ha puMeHeHne Gopmy
BbIUKCIIEHUs 00beMoB. M3yuenue
(dhopMyI JUIs BEIUMCIICHUS IJIONIA e

Pewenue 3anau. [Ipaktuueckas
paboTa. Pemenue npakTuyeckux
3aga4. HaOmroaenue 3a Xomom
BBINIOJIHEHM 3aaHuil. IIpoBepka
JIOMAIITHETO 3aJaHus.

DK3aMeH
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MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI
BpauieHusi. O3HaKOMJICHHE C METOJI0M
BBIYHUCJICHHUA IUIOIIAAW TOBECPXHOCTU
cdepsrl. Penienne 3a1a4 Ha BRIYUCIICHUE
IUTOUIAJEN TTOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI

Koopaunartel u
BEKTOPBI

O3HaKoOMJIEHHE C IOHSITUEM BEKTODA.
N3yuenune nekapToBOM CUCTEMBI
KOOpJMHAT B POCTPAHCTBE, IOCTPOEHUE
10 33/IaHHBIM KOOpPJIMHATaM TOYEK U
IJIOCKOCTEM, HAXO0KIEHHE KOOPANHAT
TOYEK.

HaxoxneHne ypaBHEHUN OKPYKHOCTH,
cdepsl, IIIOCKOCTH. Beruncnenue
paccTosTHUN MeX 1y Toukamu. M3ydyeHue
CBOMCTB BEKTOPHBIX BEJIMYUH, IPaBUII
Pa3noKeHus: BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, MPABUJI HAX0XKACHUS
KOOpPJMHAT BEKTOpa B MPOCTPAHCTBE,
MIpaBUJI JCMCTBUM C BEKTOPaMH,
3aJlaHHBIMU KoopauHaTamu. [Ipumenenue
TEOPUHU IIPU PEILICHUH 3a7a4 Ha IeHCTBUS
¢ BeKTopaMu. M3yueHue ckaisspHOTro
IIPOU3BEACHUS BEKTOPOB, BEKTOPHOTO
YPaBHEHUS MIPSIMOU U INIOCKOCTH.
IIpumeHeHre Teopuu Y PELIEHUH 33134
Ha JIEUCTBUS C BEKTOPAMH,
KOOPJIUHATHBINA METOI, IPUMEHEHHE
BEKTOPOB JUIsl BBIYMCIICHUS BEITUYNH
YTJIOB M paccTosiHUMA. O3HaKOMJIEHHUE C
JI0Ka3aTeNIbCTBAMU TEOPEM CTEPEOMETPUU
0 B3aUMHOM PAacCIIOJI0KEHUU NPSMBIX U
IUIOCKOCTEH C UCIOJIB30BAHUEM BEKTOPOB

Pemenue 3anau. [Ipakrnueckas
pabora. Pemienne npaktuyeckux
3aja4. Habmonenue 3a xomom
BBINOJIHEHMS 3aaHui. [IpoBepka
JIOMAIITHETO 3a/IaHus
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