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[TosicauTenbHas 3amKcKa

TpebGoBanus K pe3yJbTaTaM OCBOSHUS 10 AUCIUIUTHHE «MaTeMaTruKa
Temaruueckuid TUIaH W COJAEp)KaHHWE pabouelt MpOrpamMMbl JTUCHIUTLIMHBI
«MaTremaTuka

YcnoBus peanuzanuu padbodel mporpaMMbl TUCIUIUTAHEL «MaTemMaThkay
XapakTepucTUKa U KOHTPOJIb OCHOBHBIX BHUJIOB YY€OHOH IEATEIHLHOCTH 10
JUCLUILIHHE «MaTteMaTHKa»
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1. HOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma aucuuIuIiHBL «MaTeMaTuka» MNpeaHa3HaueHa JUIs W3yYeHHs B
Nunycrpuansnom umHcTuTyTe (CIIO) YI'TY, peanusyromiero o0pa3oBaTelbHYIO MPOTpaMMy
cpeaHero odmero oOpazoBaHMs B Ipezenax oCcBoeHUs oOpaszoBartenbHON mporpammsl CIIO Ha
0a3e 0OCHOBHOTO 00111ero 00pa3zoBaHus MPHU MOATOTOBKE CIEIHMATUCTOB CPEIHErO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit @I'OC cpemnero oOmiero
o0pa3oBaHMs, MPEABSBIAEMBbIX K CTPYKTYpe, COJIEPKAHHUIO U pe3ylbTaTaM OCBOCHUS
JTUCHUTUTMHBL «MaTemMaTuka», ¢ y4eTOM MPUMEPHON OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBI
cpenHero oobmiero oopazoanusi, ogooperHorr ®YMO no obmemy oOpazoBaHHiO (IIPOTOKOI OT
28.06.2016 Ne 2/16-3).

Copepxanue pabouelt mporpamMMmbl TUCHUILUIMHBI «MareMaTHKa» HampaBlIeHO Ha
JOCTUKEHHUE CIEAYIOUINX LEIeH:

e obecrieyeHne c(HhOPMUPOBAHHOCTH MPEACTABICHUN O COLMAIBHBIX, KYIbTYPHBIX H
UCTOPUYECKHX (haKTOPaX CTAHOBJICHUSI MATEMATHKU;

e oOecrieueHne  CHOPMUPOBAHHOCTH  JIOTUYECKOTO,  aJTOPUTMUYECKOTO  H
MaTEMaTHUYeCKOI0 MBILIUICHHUS;

* obecriedeHne c(HOPMUPOBAHHOCTH YMEHUN MPHUMEHSTH MOJTYYEHHBIC 3HAHUS TPU
pEeIIeHUH Pa3InYHbIX 33/1a4;

* oOecrnieueHre cOPMUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK 4yacTH oO1e-
YEJIOBEYECKOW KYJIbTYPhl, YHMBEPCAIbHOM $I3bIKE HAyKH, IIO3BOJIAIOLIEM OIUCHIBATH U
U3y4aTh pealibHbIE MMPOLIECCHI U SBICHHUS.

MecTto OUCHMIUIMHBI B CTPYKType OOpa3oBaTeNbHOW MPOTPaMMBL:  MPO(UIbHAS
JTUCIUILIMHA 00I11e00pa3oBaTeIbHON MOATOTOBKH.

KosamnyecTBo 4acoB Ha 0CBOeHHE NPOrPAMMBI AU CHUILIUHBI
MaKCUMaJIbHOU ydeOHOU Harpy3ku oOydaromerocsi 351 gacos, B TOM 4mcIe:
AJIst 09HOH (pOopMBI 00yUeHHS:

o0s13aTebHON ayIMTOPHOM yueOHOM Harpy3ku odydaromierocs 234 4acos;
caMmocTosiTenbHas pabora oOyuatomierocss 117 wyacos.



2. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUS ITO
JUCHUIVIMHE <MATEMATHUKA»

B pamkax ocBoeHHMs coep:KaHUsA JUCLUIUIMHBL «MaremaTtuka», o0ecrednBaeTcs
JOCTH)KEHUE 00YHJaIOIIMMUCS CIEAYIOIINX Pe3yIbTaToB:
. JAUYHOCMHbBIX:

- c(hopMHPOBAHHOCT MHPOBO33PEHMs], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH U OOILECTBEHHOW NPAKTUKH, OCHOBAHHOI'O Ha JMAJIOre KyJbTyp, a TaKkKe
pasinyHbIX (HOpM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHHUE CBOErO MECTa B IOJIMKYJIBTYPHOM
MHpE;

- c(opMHPOBAaHHOCTH OCHOB CaMOpPa3BUTHS U CAMOBOCIIUTAaHHS B COOTBETCTBUU C
0O0I11€YeIOBEYECKUMH [IEHHOCTSAMU W HJA€alaMU TPa)<IaHCKOro OOLIECTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHOM €ATEIbHOCTH;

- HaBBIKM COTPYJHMYECTBA CO CBEPCTHUKAMH, IETBMH MIIAJIETO BO3PACTa, B3POCIBIMHU B
o0pa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BATENbCKOM, IPOEKTHOW U APYTHX
BHJIaX JACSITENBHOCTH;

- HPaABCTBEHHOE CO3HAaHHME U TIOBEJACHHWE HAa OCHOBE YCBOCHHS OOIICUYEIIOBEUECKUX
IIEHHOCTEM;

- TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHUCIE C€aMOOOpa30BaHHUIO, Ha
NPOTSDKEHUHM BCEH JKU3HHM; CO3HATEIBHOE OTHOIIEHHE K HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCIIOBHIO YCIIEHIHOM NMpo(decCHOHaIbHOW U 00IECTBEHHOM JesITeIbHOCTH;

- OCO3HaHHBIA BbIOOp Oynymied mpodeccuu U BO3MOXKHOCTEH peanu3aluu cOOCTBEHHBIX
JKU3HEHHBIX IUIAHOB; OTHOIIEHHWE K NPO(ECCHOHAIbHOW JESITENbHOCTH KaK BO3MOXKHOCTU
y4yacTHs B PELICHUM JHMYHBIX, OOIIECTBEHHBIX, TI'OCYAAPCTBEHHBIX, OOILICHALMOHAIBHBIX
npo0Jem;

* MemanpeomMemHublx:

- YMEHHE CaMOCTOSATEIbHO OIpPEACIATh IEIH JCITeIbHOCTH € COCTaBJIATh IUIAHBI
NESTENIbHOCTH;  CaMOCTOSITEIbHO  OCYIIECTBISTh, KOHTPOJHPOBaTh U  KOPPEKTUPOBATH
ACATCIIBHOCTDE, UCIIOJb30BaTh BCC BO3MOXKHBIC PECYPChI MJIA JOCTUKCHHUA IMMOCTABJICHHBIX IICJ'[GI\/’1
U peayun3aluy MIaHOB JeSATEIbHOCTH; BEIOMPATh YCTEIIHBIE CTPATETHH B PA3TUYHBIX CUTYAIIUAX;

- yYMEHHE TPOAYKTHBHO OOIIATbCS W B3aUMOJAEWCTBOBATH B MPOIECCE COBMECTHOMN
ACATCIIBHOCTH, YYMTBIBATHL T[MO3UIUU JPYIrUX YYACTHHUKOB ACATCIIBHOCTH, 3(1)(1)GKTI/IBHO
pazpemiaTh KOHQIUKTHL;

- BJaJIeHUE HaBbIKAMH TI03HABATENbHOM, Y4eOHO-HCCIEAOBATENbCKOM U TMPOEKTHOU
JCATCIIbHOCTH, HaBBbIKaAMU paspcuiCHud np06neM; CHOCO6HOCTI) n TOTOBHOCTH K
CaMOCTOATCIIbBHOMY IMOHMCKY MCTOAOB PCHICHUA IMPAKTUUYCCKUX 3adad, IMPUMCHCHUIO Pa3JIMYHBIX
METO/IOB ITO3HAHUS;

- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSTENbHON HH(DOPMAIIMOHHO-TT03HABATEIHHON
NeSITeIbHOCTH, BIIaJIeHHE HaBbIKAMHM IIOJy4yeHHUS HeoOXonuMoil uH(pOpManuu Hu3 clioBapen
pa3HbIX TUIIOB, YMEHHE OPHUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX UH(POPMAIHH, KPUTHUECKU
OLICHUBATh U UHTCPIIPETUPOBATH I/IH(l)OpMaHI/II-O, IMOJIy4a€MyIO U3 pa3JIMYHbIX UCTOYHUKOB;

- YMCHHC HCIIOJIB30BAaTh CPECACTBA I/IH(i)OpMaHI/IOHHBIX N KOMMYHHKAIIUOHHBIX TEXHOJIOTUH
(manee - UKT) B pemnieHnr KOTHUTUBHBIX, KOMMYHHKATHUBHBIX U OPTaHU3AIMOHHBIX 337a4 C
COOTIOICHHEM TpeboBaHMI IPTOHOMUKH, TeXHHUKH 0C30ITacHOCTH, TUTHUEHEI,
pecypcocOepexeH s, MPaBOBBIX M STUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHON O€30MacHOCTH;

- YMEHHE OINpeAeNsATh Ha3HAYCHHE U (YHKIIUU PA3TUYHBIX COIIMAIBHBIX HHCTHTYTOB;

- YMEHHE CaMOCTOSITENIHHO OIICHUBATh M IPUHUMATh PEIICHUs, OTPEACIISIONINE CTPATETHIO
MOBEACHMS, C YUCTOM I'paKaIaHCKUX U HPaBCTBCHHBIX HeHHOCTeﬁ;

- BJIaACHUC A3BIKOBBIMHU CPCIACTBAMH - YMCHHUC SACHO, JIOTUYHO M TOYHO H3JIaratb CBOIO
TOYKY 3pCHUS, UCITOJIB30BATh a/ICKBATHBIC A3BIKOBLIC CPCACTBA,



- BJIaJC€HHC HaBbIKaMU M03HAaBaTeILHOMN pe(i)J'IGKCI/II/I KaK OCO3HaHHs COBCpPIIACMBbIX
JEHCTBUI U MBICIUTEIBHBIX MpOoLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, T'paHHUIl CBOCT'O 3HAHUA U
HE3HaHWs, HOBBIX ITIO3HABATCIIbHBIX 3a4a4 U CPEACTB UX NOCTHIKCHUA.

* npeomMemuwvix:

- chOpMUPOBAHHOCTh  MpPEJACTaBICHUM O  HEOOXOIMMOCTH  JOKa3aTeNbCTB  MpHU
000CHOBAaHUM MAaTEMaTHYECKUX YTBEPKIACHUNW W POJM aKCUOMATHKA B MPOBEJICHUU
JNENYKTUBHBIX PaCCYXICHUI;

- cpOopMUPOBAHHOCTH MOHATUITHOTO arllapara o OCHOBHBIM pa3jiesiaM Kypca MaTeMaTHKU;
3HaHWI OCHOBHBIX Te€opeM, POpMyT M YMEHUS UX MPUMEHSITh, YMEHHS JIOKa3bIBaTh TCOPEMBI U
HAXOJUTh HECTAaHAAPTHBIE CLIOCOOBI pelIeHHs 3a1aY;

- cpOpMUPOBAHHOCTh YMEHUN MOJEIUPOBATH pEajJbHBIE CUTYyallUM, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETH, HHTEPIPETUPOBATH MOJIYUCHHBIN pe3yibTarT;

- cOpMUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEeMAaTUYCCKOTO aHAIH3a
U UX CBOWCTBAax, BIIQJICHHE YMEHHEM XapaKTepu30BaTh MOBEACHHE (PYHKIIMN, UCTIOIH30BAHUE
MOJIYYCHHBIX 3HAHUM JIJIs1 OMMCAaHUs U aHAIN3a PEAIbHBIX 3aBUCHMOCTEN;

- BIAQJICHUE YMEHHUSMH COCTABJICHHUS BEPOSTHOCTHBIX MOJEJICH MO YCIOBUIO 3aJaud M
BBIUMCJICHHUSI BEPOSITHOCTH HACTYIUICHUS COOBITUH, B TOM 4YHUCIE C NpUMEHEHHeM (opmyin
KOMOWMHATOPUKHA M OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; HCCIEAOBAHUS CIIyYalHBIX
BEJIMYMH 0 UX PACHPEICIICHUIO.



3. TEMATHYECKHUMH IIJIAH U COJAEP)KAHUE PABOYEH TPOT'PAMMBI
JUCHUIIVIMHBI «<MATEMATHKA»

Max KonuuectBo Camocrt
cuma ayJUTOPHBIX YAaCOB | OSITEJNb
HaunmenoBanue paszenoB u TeM fbra Had
s paborta
Harp CTyIEH
y3Ka Ta
Bcero | Teop. | mpak
oOyue | Thde
HUE | CKHE
Beenenne 2 2 2
Pa3zBuTHE NOHATHS 0 YHCIIE 14 10 8 2 4
1.1lenblie u panioHanbHbIC Yncia. JledcTBUTENIbHbBIC
yucna. [IpubnkeHHbie BIYUCICHUS. [Ipubnudicennoe 2 9 2
3HAYeHUe 8eUYUHBL U NOSPEUHOCTIU NPUOIUNCEHUU.
2. Komnnexcuovie uucna. 2 2 2
3. Komnnexcuvie uucina. 2 2 2
4 Ilpaktrueckas padora Ne 1 «IloHsiTHE MHOKECTB 5 2 5
qHCeI
Camocmosmenvhas paboma (perieHue 3aaad mno 4 4
o0pasiry)
Bxo/1HO# KOHTPOJIb 2 2 2
DyYHKIMH, X CBOIiCTBA U rpauKH. 14 10 6 4 4
1.®yuxnuu. I'paduxn pynkuun. CoiicTBa QyHKINH. 2 2 2
2.00parnbie pyHkuuu. Obnacms onpedeneHus u
obaacmo 3HaveHull oopamuoi yuxkyuu. I'padpuk 5 2 9
oOpaTHOM (YHKIIHH.
CrnoxHas GyHKIMS (KOMITO3UIIHS)
3. IlpakTnueckas padota Ne 2 «DyHKIHN» 2 2 2
4. ITpeoOpa3oBanue rpaukoB GyHKIUH. 2 2 2
5. IIpaktnueckas padota Ne 3 «IIpeobpazoBanus 5 2 5
rpauKoB»
Camocmosmenvhas paboma (perieHue 3aaad mo 4 4
00pa3ily, MOr0TOBKa K MPAKTHYECKOMY 3aHSTHIO, )
Kopuu, crenenu u jorapugmel. 52 34 26 8 18
1.Kopnu u crenenu. KopHu HaTtypanbHOMN CTETIEHU U3 2 2 2
qrcIIa ¥ MX CBOWMCTBA.
2. CreneHn ¢ pallMOHAIBHBIMY NTOKA3aTeNIIMU, UX
cBoiicTBa. CTeneHu ¢ AeHCTBUTEIBHBIMH ITOKA3aTEIIMHU. 2 2 2
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NOKa3ameiem.
3. CrenenHas pyHKIUS 2 2 2
4 Ilpaktuyeckas padora Ne 4 «KopHU U CTeTICHN 2 2 2
5.ITpeoOpa3oBanus pallMOHAIBHBIX, HPPALIHOHAIBHBIX, 9 9 9
CTETIEHHBIX BBIPAKCHUH.
6. Iloka3arenbHas QyHKIHS. 2 2 2
7. Iloka3aTeapbHbIC YpaBHEHUS. 2 2 2
8. IlokazaTenpbHBIC HEPABEHCTBA. 2 2 2
9. IlokazarenbHble HEPABEHCTBA UM YPABHEHMS. 2 2 2
10.ITpaktruaeckas pabota Ne 5 «Iloka3arenbHbie 2 2 2




YpaBHEHHUS U HEPABEHCTBA»

11.JIorapucdm. IIpaBuna neicTBuii ¢ torapudmamu.
Ilepexo0 Kk HOBOMY OCHOBAHUIO.

12. Jlorapupmuueckasi GyHKIUSI.

13. IIpaktuueckas padota Ne 6 «IIpeobpazoBanust
MOKA3aTeIbHBIX U JJOTapU(PMHUECKUX BBIPAKCHU)

14. JlorapudMuueckre ypaBHCHUS

15. Jlorapudmuueckue HEpaBeHCTBA

N

16. Jlorapupmuyueckue ypaBHEHUS] U HEPABEHCTBA

17 Ilpaktrueckas padota Ne 7 «Jlorapudpmudeckue
ypaBHEHUSI U HEPABEHCTBA

N (NN N NN

N (NN N (NN

Camocmosimenvhas paboma (pemnTh 33141 110

o6pasiy, cocraBuTh OK, moAroTOBKa K MPAKTUYECKOMY

3aHITHIO, paboTa ¢ YUeOHUKOM )

18

OcHoOBBI TPUI'OHOMETPUH.

32

22

10

20

1.Pannannas mepa yrna. BpamarenbHoe ABIKEHUE.

2. CuHycC, KOCUHYC, TAHI'€HC U KOTAaHI'€HC YHCJIa.
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA,

3. IIpakTuueckas padorta Ne 8 «Tpuronomerpuyeckue
(YHKIIMU YHCIOBOTO apryMEHTa»

4. ®opmyiel npuBeacHus. CHHYC, KOCUHYC U TAHT'€HC
CYMMBI M pa3HOCTH JBYX yrioB. CUHYC U KOCHHYC
JIBOMHOIO yria. Qopmyivl nOJI0GUHHO20 Y2]1a.

5. IIpakTuueckas padora Ne 9 «Tpuronomerpuyeckue
(YHKLIHU CYMMBI M pa3HOCTH JIBYX YIJIOB»

6.I1IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUIECKIX
(GyHKIMN B IPOU3BE/IEHUE U TIPOU3BEIEHUS B CYMMY.
Buipasicenue mpuconomempuyeckux Qpynxyuii uepes
MAH2EHC NOJIOBUHHO20 Ap2YMEeHmA.

7. Ilpaktrueckast padota Ne 10 «OcHOBHBIE (hOpMYITBI
TPUTOHOMETPUU

8.IIpeoOpazoBanus MPOCTEUIITUX TPUTOHOMETPUIECKUX
BBIPAKCHUM.

9. IIpeobpazoBaHusi TPUTOHOMETPUUECKHUX BBIPAKCHUH.

10. Ilpaktuueckas padora Ne 11 «IIpeobpa3oBanus
MIPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKECHUIN

11. Tpuronomerpuueckue GyHKINU.

12.00patHble TPUTOHOMETpUYECKHE (PYHKIINU.
ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YHUCIIA.

13. Ilpocreiime TpUroHOMETPUUECKHE YPABHEHHUS.

14.MeTozp! pelieH!s: TPUTOHOMETPUYECKUX
YPaBHEHUM.

NN NN DN NN

NN NN DN NN

NN NN

15. PemieHne TpUroHOMETPUYECKUX YPABHEHUH.
IIpocmetiwue mpuzonomempuueckue HepaseHcmaa.

16.IIpaktuueckas padora Ne 12 «IIpocreiimue
TPUTOHOMETPUYECKHE YPABHEHUS»

Camocmoamenvhas paboma (pemInTb 3a1a4H 110
oOpasiry, coctaButh OK, , moaroToBka K
IPAKTUYECKOMY 3aHATHIO, paboTa C yueOHUKOM)

20

20

IIpsiMble U MJIOCKOCTH B TPOCTPAHCTBeE.

30

20

14

10

1.AKCHOMBI CTEpEOMETPHH.




2. [TapamienbHOCTh IPSIMBIX U TIJIOCKOCTEH.

3. [TapaiuienbHOCTh TPSMBIX U TIIIOCKOCTEH.

4 Ilpaxtuyeckas pabora Ne 13 «[lapamiensHOCTB
MPSIMBIX U IJIOCKOCTEN)

5. IlepneH IuKyIApHOCTD NPSIMBIX U IJIOCKOCTEN.

6. [lepnieHUKYJIAp ¥ HAKJIOHHAA. YTOJI MEXIY MPSIMOi
U IUIOCKOCTBIO.

NN NN

NN NN

7. AByrpannbiii yroii. [lepneHaAuKyIsspHOCTb JIBYX
IIJIOCKOCTEMN.

8. IIpakTnueckas padbota Ne 14 «IlepneHauKyasipHOCTD
B IIPOCTPAHCTBE»

9. 'eomerpuyeckue npeodpa3oBaHKs IPOCTPAHCTBA.

10. IIpakTtuueckas padota Ne 15 «IIpsiMbie B TIIOCKOCTH
B IIPOCTPAHCTBEY

Camocmosimensnas paboma (pemuTh 33141 110
obpa3iry, cocraButh OK, mOArOTOBKA K MPAKTUHICCKOMY
3aHTHIO, paboTa ¢ YUeOHUKOM)

[EEN
o

10

Koop}mnaTm H BEKTOPLI.

[EEN
oo

[EEN
N

1.BekTophl B MPOCTpaHCTBE.

N

2. BekTopsl B IPOCTPAHCTBE.

3. [Ipaktuueckas padota Ne 16 «BekTopsl B
MIPOCTPAHCTBEY

4.MeTo1 KOOpJIMHAT B MMPOCTPAHCTBE.

5. Metoa KoopJIMHAT B MPOCTPAHCTBE.

6. [IpakTnueckas padora Ne 17 «KoopaunaTsl BEKTOpa»

NN N ININ

Camocmosmenvhas paboma (pelInTh 3a1a49H 110
o0pa3iry, paboTa ¢ yueOHHKOM)

S ININN N ININ

Mﬂororpa}mmcu H KpPYIJIbIE T€JIA

a1
o

w
o

10

20

1. IIpu3ma. [lapannenenunen

2.Ilupamuaa.

3.Cummerpus B npocTpascTse. [IpaBunbpHble
MHOTOTPaHHUKHU.

4. IpakTuaeckas pabora Ne 18 «MHOTOTpaHHHKNY

S.HunuHIp u KOHYC.

6. [llap u chepa, ux ceuenus. KacarenpHas mioCKOCTh K
chepe.

7. Ilpaktuueckas pabora Ne 19 «Kpyrisle Tena»

8. Ilonsarue o0béma. OOBEM NPAMOYTOIBLHOTO
napajuiesienunes1a, Npu3Mbl, IUIHHIPA.

NN N NN N (NN

NN N NN N (NN

9. Ilpaktuueckas padora Ne 20 «O0BEM
IPSMOYTOJIBHOTO MapauIesenuIe/a, Ipru3Mbl,
IVTTH]IPAY

10. O6beM nupaMuIbl U KOHYCA.

11. Pemmienue 3aga4d mo reme «O0BEM mupaMubl U
KOHYCa»

12. IIpaktnueckas padbora Ne 21 «O6bEM nupamu sl U
KOHYycCa»

13. Pemenue 3aga4d o reMe «O0BEM miapa v Iionab
chepsl.»

14. ITogo6ue Ten. OTHOLIEHUE TUIOAIEN
MTOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEI




15. IIpaktuueckas padota Ne 22 «3mepenust B
TEOMETPUNY

Camocmosmenvhas paboma (pewnTb 3a/1a4H 110
obpasny, coctaButh OK, HanucaTh pedepat, COCTaBUThH
KpPOCCBOD/]T)

20

20

Hauano MaTeMaTH4eCKOr0 aHAJIU3a

16

10

1. IIpenen nocnenoBaTeIbHOCTH.

2. [Ipenen ¢pyHKIMU, OCHOBHBIC CBOMCTBA U MPaBUIIA
BBIYHCIICHUS.

3.ITpaktudeckas padora Ne 23 «IIpenensi»

4 IIpousBoxanas. [Tonsitue o mpou3BogHON (QyHKIINH, €€
TCOMETPUUYECKUIN B (PU3UUECKUI CMBICI.

NN NN

5. [IpaBuna quddepennupopanus. Tabmuma
MPOM3BOIHBIX.

6. Ilpaktuueckas padora Ne 24 «/Iuddepennuponanne
BBIPAYKCHUI»

7.BTopast mpou3BoAHAas, €€ TEOMETPUUECKUN U
(bu3nuecKkuil CMBICII.

8. [lnddepennmpoBanme A1eMeHTAPHBIX (QYHKINH.

9. AuddepenurpoBanne CIOKHBIX QYHKIIHA.

10. IIpaxTrueckas padora Ne 25 «Auddepenunpopanue
BBIPAYKCHUI»

N (NN DN

N (NN DN

11. [IpumeHeHue MPOU3BOJHOM K UCCIICI0OBAHUIO
¢byHKIMH 1 mocTpoeHuto rpadukoB. [Ipouszsoonuvle
00paAMHOU U KOMNO3UYUU YHKYUU.

12. Ilpaktuueckas padora Ne 26 «I[Ipumenenue
MIPOU3BOIHON K HCCIIEIOBaHUIO (DYHKIIMIHA 1
MTOCTPOCHUIO TPA(UKOBY

Camocmosmenvhas paboma (pemnThb 3a/1a4H 110
oOpa3iy, coctaButh OK, moAroToBKa K MpakTUYECKOMY
3aHATHUIO, paboTa ¢ y4eOHUKOM)

10

10

-

I/IHTel"paJ'I U €ro IpuMCEHCHUE

24

16

10

1.IlepBooGpa3Has. HeonpeaeneHHbI nHTErpas.

N

N

2. CriocoObI HaX0XACHUST HEOTIPEIETICHHOTO HHTETpaia

3. [Ipaktrueckas padota Ne 27 «CriocoObl HAX0XKICHUS
HEOIPEICIIEHHOT0 HHTETpaIa

4. Onpenenennsiit uaTerpan. ®opmyna HerotoHa-
JleiiGHM1IA.

5. BerunciieHus onpeneseHHoro MHTerpaa.

6.ITpaktuyeckas padora Ne 28 «Bpruucienus
OIIPEJICIEHHOI0 UHTErpaIay

7. Pemienue 3aa4 Ha MpUMEHEHHs UHTeTpaja B pu3nke
1 T€OMETPUH

8.ITpakTuueckas pabota Ne 29 «Pemenue 3a1a4 Ha
MIPUMEHEHNE UHTETPaJIa.»

Camocmoamenvhas paboma (pemInTb 3a1a4H 110
oOpasiry, coctaButh OK, , moaroToBka k
MPAKTUYECKOMY 3aHATHIO, paboTa C yUeOHUKOM)

Kom0OnHaTOpHKa ¥ CTATHCTHKA

14

10

1.OcHOBHBIC TOHATHS KOMOWHATOPUKHU. 3a/1a4d Ha
MOJCYET YUCJIA pa3MEIlICHH, TepeCTaHOBOK,




COYETAaHUH.

2.Pemienne KOMOMHATOPHBIX 33724 2 2 2
3. CtaTuctudeckas o0paboTKa JaHHBIX 2 2 2
4.Pemenue 3aaa4 Ha iepedop BapuanToB. Gopmyiia 5 2 2
ounoma Herorona. Tpeyronsuuk [Tackans.
5.Ipaktudeckas padora Ne 30 «3neMeHTHI 9 9
KOMOMHATOPHUKN
Camocmosmenvhas paboma (pemMTh 331241 110
oOpa3siy, coctaBuTh OK, moAroToBKa K MpakTU4eCKOMY 4
3aHSATHIO)
1| DuaemMeHTHI TeOPUM BEPOSATHOCTEH. DJIeMEHTHI 15 10 8
2| MaTeMaTH4YeCKOH CTaTHCTHKH
1.Co0bITHE, BEPOSATHOCTD COOBITHS, CIIOKEHUE U
YMHOXEHHE BepOSITHOCTEH. [lonamue o nezagucumocmu 2 2 2
cobbImuil.
2. luckpemnas ciyuaunas 6e1uduHd, 3aKoH ee 5 2 9
pacnpeoeieHusl.
3.Hucnosvie xapakxmepucmuku OUCKPEmHOU CLyYAUHOU 2 5 2
genuuunvl. Ilonsamue o 3akone 601buUx ucel.
4. Kiaccudeckoe onpeieICHHe BEPOSTHOCTH. 2 2 2
5.I0paktuyeckas padora Ne 31 «Pemenue 3aiaq Ha 5 2
BBIUHCIICHHE BEPOSITHOCTHY
Camocmosmenvhas paboma (pEUIATh 3a1a49H 110
oOpasiy, coctaButh OK, , moaroroska k 5
[IPaKTUYECKOMY 3aHITHIO, paboTa C y4€OHUKOM )
1 YpaBHeHNsI U HEPABEHCTBA 24 16 12
3 1.PaBHOCHIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM. 5 5 2
OCHOBHBIE IPUEMBI HX PEIICHUSI.
2. O6ue MeTo/ibl pelIeHn ypaBHEHUI. 2 2 2
3. Ucnonp30Banme CBOMCTB U rpadukoB GyHKINN TTPU 5 5 2
pelleHNH YpaBHEHUH U HEPABEHCTB.
4.PeuieHue noka3aTelbHbIX, JIOTAPUPMUIECKIX 5 5 2
ypaBHEHM, HEPABEHCTB, CUCTEM.
5.IIpakTudeckas padbora Ne 32 «OcHOBHBIEC IPUEMBI U 5 2
METO/Ibl pellleHUIl ypaBHEHH, HEpaBEHCTB, CUCTEM)
6. Pemienrie TpUrOHOMETPUYECKUX YPAaBHEHUH H 5 9 5
HEPaBEHCTB.
7. PemieHne pannoHaIbHBIX, HPPAMOHATBHBIX 5 9 5
ypaBHEHUI, HEPABEHCTB, CUCTEM.
8. IIpaktnueckas padota Ne 33 «Pemenue 5 5
TPUTOHOMETPHUYECKUX YPABHEHUH M HEPABEHCTBY
Camocmosmenvras paboma (pemMTh 331241 110
oOpasiry, coctaButh OK, , moaroToBka k 8
MPAKTUYECKOMY 3aHATHIO, paboTa C yUeOHUKOM )
1| TloBTOpeHHe MaTepHuaa 8 8 4
4| 1.IloBropeHne MaTepuana (reoMeTpus) 2 2 2
2.Ilpaktuyeckas pabora Ne 34 «[IpumeHeHune onopHbIX 5 2
3HaHUI 110 TEOMETPUNY
3.IloBTOpenue maTepuaia (anredpa u Hadaga 5 5 5
MaTeMaTUYeCKOTO aHAJIN3a)
4. TIpaktueckas padbora Ne 34 «[IpuMeHEeHNE OMMOPHBIX 2 2




3HAHUU 1O anredpe u MaTeMaTHYECKOMY aHAINU3Y»

IK3aMeH

Hroro:

35
1

234

164

70

117

OcBoenune JUCHUIIIIMHBI MOXCT OBITH pCaIn30BaHO C HNPUMCHCHHUCM JJICKTPOHHOI'O
0o0y4yeHHMsl, IUCTAHLIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUI B cooTBeTCTBUM C IlonmoxkeHueM o
NPUMEHEHUN JJIEKTPOHHOTO OOYYeHHs, AUCTAHIMOHHBIX 0O0pa30BAaTENbHBIX TEXHOJOTHH MpH
peanu3anuy 00pa3oBaTeIbHBIX IpOrpaMMaM CpPEAHEro IMpo(ecCHOHAIBHOrO 00pa30BaHMs,
yTBEpkAEHHOrO npenaceaarenem yueHoro copera @I'bOY BO «YI'TVY».

10




4. YCJIIOBUS PEAJIM3AIIIA PABOYEM [TPOI'PAMMBbBI JUCIHUITJIUHBI
MATEMATUKA»

4.1. TpeOboBaHUsI K MUHMMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY O0ecIeYeHH 10

Peanuzanus paboueit mporpaMmbl AUCUUIUIMHBI TpeOyeT HaM4Uusl yueOHOTo KabuHeTa!
«KabuHetr MmaTeMaTuKm».

O6opynoBanue yaeOHOTO KabUHEeTA:

[Tocamounbie Mecta s oOydarommxcs, pabouee MecTO TpenojaBaress, I0cKa
yueOHasi, HarjsAHble TOCOOWS, KOMIUIGKT JUIS MPAKTUYECKUX pPabOT, TaOIMIIBI, IUIAKATHI,
reoMeTpUYecKrue QUryphl, CTCHIbI, Y4eOHasl, CIIpaBOYHAs JIUTepaTypa, ydeOHO - METOaMYecKast
JOKYMEHTAIUS

4.2. UudopmanuonHoe odecrieueHne o0ydeHnst

[lepeueHr pekoMeHAYeMbIX y4eOHBIX u3AaHuUl, VHTepHeT-pecypcoB, IOMOIHUTEIHLHOU

JTUTEPATYPHI
OcHOBHbBIE UCTOYHHKHU:

e AOnymmna, K. P. Marematuka : yueOnmk pmua CIIO / K. P. AOmymiuna, P. T.
MyxametraunoBa. — Capatos : [IpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-
5. — Tekcr : oamekrtpoHHbId. — Pexxum mocryma: https://www.iprbookshop.ru/epd-
reader?publicationld=99917

o JlamassH, A. A. Maremartuka : yueOHuk / A.A. Jlanasn. —3-e¢ uza., ucnp. u gomn. — Mocksa :
HNH®PA-M, 2021. — 544 c. — (Cpennee npodeccuonanbHoe oopa3oBanue). — ISBN 978-5-
16-012592-3. —Texkcr : AJICKTPOHHBIN. — Pexum JIOCTyTa:
https://znanium.com/read?id=367814

o JlagasH, A. A. COopHHK 3a1a4 110 MaTeMaTHke: YueOHoe nocoome/lagasu A. A., 3-e usm. -
Mocksa : ®opym, MHOPA-M Uznatensckuii Jom, 2018. — 352 c.: — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-91134-803-8. — Tekct : ayekTpoHHBIA. — Pexum mocryma:
https://znanium.com/read?id=333205

e Koganenko, E. B. Marematuka : Meronuueckue pekomenmanuu / E.B. KoBanenko. — Yxrta
: U3n-Bo YXTHHCKOIO rocyJapCTBEHHOIO T€XHMUYECKOro yHuepcurera, 2018. — 110 c. —
Pexum noctyna: http://lib.ugtu.net/book/41211/ 45 k3.

e Kouerkona, 1. A. Maremaruka. [Ipaktukym : yuebHoe nmocodue / M. A. Kouetkosa, XK. U.
Tumomxko, C. JI. Cenezenpb. — Munck : PecrnyOnukanckuii HHCTUTYT TPO(ECCHOHATBHOTO
obpazosanus (PUIIO), 2018. — 505 c. — ISBN 978-985-503-773-7. — TeKCT : 3JIeKTPOHHBI.
— Pexxum mocryma: https://www.iprbookshop.ru/epd-reader?publicationld=84874

e Oununenko, O. B. Matemaruka : yyebHoe mocobue / O. B. ®umunenko. — MuHck :
PecniybnukaHckuit MHCTUTYT npodeccuoHanbHoro odpasosanus (PUIIO), 2019. — 268 c. —
ISBN  978-985-503-932-8. — Tekct : oleKkTpoHHBIH. — Pexum  mgocryma:
https://www.iprbookshop.ru/epd-reader?publicationld=94336

e [llumoga, JI. 1. Maremartuka : yaeOnoe mocooue / JI.W. [llunosa, A.E. Illunos. — Mockaa :
NH®PA-M, 2020. — 238 ¢. — (Cpennee npodeccuonansHoe oopazoBanue). — ISBN 978-5-
16-014561-7. — Tekcr : AJIEKTPOHHBIM. — Pexum JIOCTyTIA:
https://znanium.com/read?id=359850

e [OxHo, H. C. Maremaruka : yueOnuk / H.C. FOxno. — MockBa : UHOPA-M, 2022. — 204 c. —
(Cpennee mpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-16-014744-4. — Tekcr :
AJIEKTPOHHBIN. — Peskum moctyma: https://znanium.com/read?id=379702

JlononHUTEIHbHBIC UCTOYHHUKHU:

e KopooGeiinukoBa, 1. FO. Marematuka. Teopus BeposiTHOCTeH : yueObHoe mocoodue s CI1O /
N. 10. Kopob6eiinukosa, I'. A. Tpy0Gernkas. — Caparos : [IpodobpazoBanue, 2019. — 154 c. —
ISBN  978-5-4488-0344-4. — Tekct : DOJeKTpoHHBIA. — Pexwm  moctyma:
https://www.iprbookshop.ru/epd-reader?publicationld=86073
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bapaymkun, B. B. Matemaruka. D1eMeHTHI BBICIICH MaTeMAaTHKH : Y4EOHHK : B 2 TOMax.
Tom 1/ B. B. bapaymkun, A. A. IIpokodseB. — Mocksa : KYPC : UHOPA-M, 2021. — 304
c. — (Cpennee npodeccronanbHoe obOpaszoBanue). — ISBN 978-5-906923-05-9. — Teker :
AJIEKTPOHHBIN. — Peskum mocrtyma: https://znanium.com/read?id=372717

bapaymikun, B. B. MartemaTtuka. 31eMeHThI BBICIIEH MaTeMaTUKHU : y4€OHUK : B 2 TOMax.
Towm 2 / B.B. bapaymikun, A.A. IIpokodreB. — Mocksa : KYPC : UHOPA-M, 2022. — 368 c.
— (Cpennee mpodeccuonanpHoe odOpaszoBanue). — ISBN 978-5-906923-34-9. — Tekcr :
3JIEKTPOHHBIN. — Peskum mocryma: https://znanium.com/read?id=380017

5. XAPAKTEPUCTHUKA M KOHTPOJIb OCHOBHBIX BUJIOB YYEEHON
AEATEJBHOCTH 110 JUCHUIIVIMHE «MATEMATHUKA»

Copnepxanue 00y4eHUs

XapaKTepuCTUKa OCHOBHBIX BU/I0B
y4eOHOW NEeATENIbHOCTH 00Yy4arOIINXCs
(Ha ypoBHE y4eOHBIX NEHCTBHIN)

DopMBbI 1 METOIBI
KOHTPOJISL ¥ OIICHKH
pEe3yJIbTaToB
oOyueHus

BBenenne

O3HaKOMJIEHUE C POJIbI0 MATEMATHUKH B
HayKe, TEXHUKE, IKOHOMHUKE,
MH(OPMALIMOHHBIX TEXHOJIOTHUSIX U
IIPAKTUYECKON NEATEIbHOCTH.
O3HakoOMJIEHUE C LEJIAMH U 33Ja4aMU
M3Y4YEHUs MaTeMaTHUKU IPU OCBOCHUU
npodeccuit CI1O u cnennanbHOCTEH
CIIO

OLICHKA PE3yJIbTATOB
YCTHBIX OITPOCOB

AJITEBPA

Pa3Burne mousitTus o
qucjie

Beinonnenue apudmerndyeckux
JIeHCTBHUI HaJl YNCIaMH, CoueTast
YCTHBIE U INCbMEHHBIE TPUEMBI.
Haxoxnenne npuOiamKeHHbIX
3HAYEHUH BEJINYMH U NOTPEIIHOCTEN
BBIYHUCIICHHH (a0COJIFOTHOM U
OTHOCHTEJIbHOM); CpaBHEHHE YHCIIOBBIX
BbIpaxkeHUI. Haxoxaenue ommbok B
peoOpa30BaHUAX U BBIYMCICHUSIX
(OTHOCHUTCS KO BCEM IMMYHKTaM
IPOTrpaMMbl)

YcTHBIN onpoc Ha
JEKIUSX,

KonTpons
CaMOCTOATEIILHON
paloThI CTYJICHTOB B
MUCbMEHHOU opme.

KopHu, crenenn,
JIorapu(pmbl

O3HaKoOMJIEHHE C TOHATHEM KOPHSI n-i
CTETIeHH, CBOICTBaMU PaJUKaIOB U
IIpaBUJIaMU CPaBHEHUS KOPHEH.
dopmynupoBaHHe ONPeIEICHUs KOPHS
Y CBOMCTB KOpHEH. Berunciienne n
CpaBHEHHE KOPHEH, BHITIOJHEHUE
MPUKHIKA 3HAYECHUS] KOPHSL.
[TpeoOpa3oBaHuE YUCIOBBIX U
OYKBEHHBIX BBIPQKCHUM, COICPIKAIINX
panukaibl. BelloaHeHne pacueToB 1o
dbopmyrnam, coiep KaluM paguKabl,
OCYIIECTBIISII HEOOXOTUMbIE
MOJICTAHOBKH U MpeoOpa3zoBaHUsl.
Ornpenenenrie paBHOCUIBHOCTH
BBIPAXKEHUI C pajnKanaMu. Penienue

YcTHBIN onpoc Ha
JEKLUSX,

KonTpons
CaMOCTOSATEILHOU
paboThI CTYJICHTOB B
MUCbMEHHOU (popme
IIpaxTrueckue
3aHATUA

IIposepka
JIOMAIIHETO 3aJaHus
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HMppalyoOHaJbHBIX YPaBHEHUM.
O3HAKOMJICHHE C IIOHSITUEM CTCIICHHU C
JICMCTBUTEIIFHBIM ITOKA3aTEIICM.
HaxoxaeHne 3HaYCHUH CTCIICHH,
WCITIONIB3YS TIPU HEOOXOTUMOCTH
MHCTPYMEHTAJIbHbIEC CPE/ICTBA.
3anucblBaHUE KOPHSI N-i CTETIEHU B
BUJIE CTENEHU C APOOHBIM MOKa3aTeIeM
1 Ha000poT. POpMYITMPOBAHUE CBOMCTB
cTerneHei. Beruncnenue cTeneHeii ¢
palMOHAIBHBIM MTOKA3aTeseM,
BBITIOJIHCHHE MPUKHUIKU 3HAYEHUS
CTEIECHU, CPAaBHEHHUE CTEIICHEH.
[IpeoOpazoBanue YUCIOBBIX U
OYKBEHHBIX BBIPKEHUH, COAEPKAIINX
CTEIICHU, TPUMEHSISI CBOMCTBA. Pelrenne
MIOKa3aTeJIbHBIX YPAaBHEHMUII.
O3HakoMJIEHUE C TPUMEHEHUEM KOPHEH
Y CTeNeHEe! NP BBIUMCICHUN CPEIHHX,
JIETICHUH OTPE3KA B «30JI0TOM
ceyeHumn». Pelienne npukIiiagHbIxX 3a1a4
Ha CII0KHBIE TPOLICHTHI

IIpeodpa3oBanue
ajredpanyecKux
BbIPaKeHU I

Brinonaenue npeodpa3zoBaHuii
BBIPQXCHHH, TPUMEHEHHE (hOPMYIL,
CBSI3aHHBIX CO CBOMCTBAMHU CTEIICHEU U
norapudmoB. Onpenenenne odIacTu
JIOITYCTUMBIX 3HAYEHUN
J0rapu(MUUECKOTO BBIPAXKEHUSI.
Pemenne norapudmuueckux
ypaBHEHUU

-IMChbMEHHAs
IPOBEPKaA OIIEHKA
PE3yJIbTaToB

- OLIEHKa
pe3ysbTaToB
MPAKTUYECKUX paboT

OCHOBBI TPUTOHOMETPUH

OcHoOBHBIE IOHATHUHA

W3yuenune paiuaHHOro MEeToaa
W3MEPEHUS YIIIOB BPALLEHUS U UX CBA3H
¢ TpagycHoi Mepoil. M3o0paxenue
YTJIOB BpalleHUs1 HA OKPYKHOCTH,
COOTHECEHHE BEJTMYUHBI YIJIa C €T0
pacnonoxenuem. PopMynupoBaHue
ONpeAeIeHU TPUTOHOMETPUUYECKUX
GyHKIUH 171 YTTI0B IOBOPOTA U
OCTPBIX YIJIOB IPAMOYTOJIBHOI'O
TPEYroJbHUKA U O0BSICHEHUE UX
B3aUMOCBA3HU

YCTHBIN OITPOC HA
JEKIUSX,

- KOHTPOJITb
CaMOCTOSITENTbHOU
paboThI CTYJIEHTOB B
MUCbMEHHOH hopme
-IIPAaKTUYECKUE
3aHATHS

OcHoOBHBIE [IprMeHeHre OCHOBHBIX YcTHBINM Onpoc Ha
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUYECKUX TOXKIECTB JJIS JIEKIUSIX.
TOXKAECTBA BBIYMCIICHHS 3HAUCHU I IIpoBepka
TPUTOHOMETPUIECKUX QYHKITUN 110 JIOMAIITHETO 3aJIaHus
OJHOM U3 HUX
IIpeoOpa3zoBanust N3yuenne ocHOBHBIX hopmyiT YcTHBIN onpoc Ha
MPOCTEHIIHNX TPUTOHOMETPHH: POPMYJIBI CIIOKEHHSI, | JEKIUSX.
TPUTOHOMETPHYECKHUX | YABOCHUS, IPE0OpPa30BaHUSI CYMMBI KonTponb
BbIPAKEHU I TPUTOHOMETPUUYECKUX (DYHKIUN B CaMOCTOATEIILHOU

IMMPONU3BCACHUC U IPONU3BCACHUS B

paboOTHI CTYJICHTOB B
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CYMMY M IIPUMEHEHUE MPU BBIYUCIICHUN
3HAUYCHUSI TpI/II‘OHOMeTpI/I‘IeCKOFO
BBIPAYKCHHS M YIIPOIICHHUS €rO.
O3HaKoOMJICHHE CO CBOMCTBAMU
CUMMETPHUH TOYEK HA TMHUYHON
Opr)KHOCTI/I nu HpI/IMCHCHI/Ie X OJji
BBIBOJIa (hOPMYJT IPHBEICHUS

MUCbMEHHOU popme
IIpakTrueckue
3aHATHA

IIpoBepka
JOMAIIHETO 3a4aHUs

Ipocreiimme Pemenwne o ¢popmynam u YcTHBINM Oonpoc Ha
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUUECKOMY KPYyTy JEKIUSX,
YPaBHEHUA U IIPOCTEUIINX TPUTOHOMETPUYECKHUX Kontpous
HEpPaBeHCTBA ypaBHenuil. [Ipumenenune oGmmx CaMOCTOSTEJIbHOM
METOJIOB PELICHUs YpaBHEHUN paboThI CTYICHTOB B
(mpuBeneHME K IMHEHHOMY, nucbMeHHOU (hopme.
KBaJIpaTHOMY, METO/JI Pa3JI0KEHUS Ha [IpakTnueckue
MHO>KUTEJH, 3aMEHbI IEPEMEHHON) TIPU | 3aHATHSL.
pEILIEHNN TPUTOHOMETPUYECKUX IIpoBepka
YpaBHEHUN. YMEHUE OTMEYATh HA KPYre | JOMAILHETO
pelieHus: IpoCTeHInX 3aJ1aHusl.
TPUTOHOMETPUYECKUX HEPABEHCTB DK3aMeH
ApKkcunyc, O3HakoOMJICHHUE C TOHATHEM OOpaTHBIX | YCTHBIM ONpoC Ha
APKKOCHHYC, TPUTOHOMETPHUYECKUX (PYHKIUH. JEKUHUAX.

APKTAHI'CHC YUCJIA

N3ydenue onpeneeHui apKkCUHyca,
apKKOCHHYCa, ApKTaHI'CHCA YHCIIA,
(bopMynupoBaHUE UX, H300pakeHHe Ha
€AVMHUYHON OKPYKHOCTH, IPUMEHEHUE
IIPU PELICHUN YPaBHEHUN

KonTponb
CaMOCTOSITEIIBHOMN
paboThI CTYIEHTOB

®YHKIIAH, UX CBOMCTBA U TPA®UKH

®yukmuu. [onstue o | [ToHsTHE O HENMPEPHIBHOCTH (PYHKIUH
HeNpepbIBHOCTH O3HakoMJIEHHE ¢ TOHATHEM NIEpEMEHHOM, | B3aumoorneHka,
pyHKIHH IIpUMEpPaMU 3aBUCUMOCTEH MEXAY CaMOOIICHKa,
nepeMeHHbIMH. O3HaKOMJIEHUE C [IpakTnueckue
HOHATHEM IpaduKa, onpeaeIcHue 3aHATHA
MIPUHAJJIEKHOCTH TOUKH rpapuKy
¢bynkuuu. Omnpenenenue mno Gpopmyne
IIPOCTENIIEN 3aBUCUMOCTH, BUJA €€
rpaduka. Beipaxenue no ¢popmyine
OJHOM EPEMEHHOM Yepe3 Apyrue.
O3HaKOMJIEHHE C ONPEACIEHUEM
byHKIMH, GOPMYITHPOBAHUE €TO.
Haxosxnenue o6iactu onpeieneHus u
o0yacTy 3HaUYeHUN QYHKINH
CpoiicTBa pyHknun. | O3HaKOMJIEHHE C IPUMEPaMHU B3aumoornieHxka,
I'padmyeckas (GyHKIIMOHAJIBHBIX 3aBUCUMOCTEN B CaMOOIICHKa,
HHTEpNpeTanus. pEAIBHBIX MTPOLIECCaX U3 CMEXHBIX IIpakTnueckue
IIpumepsbI quctumuiiH. O3HaKOMIJIEHHE © 3aHATUA
(PYHKIHMOHAJBHBIX | JOKA3aTEJIbHBIMU PaCCYXACHUIMHU
3aBHCHUMOCTEN B HEKOTOPBIX CBOMCTB JINHEHHOW U
PeaJIbHBIX Mpomeccax | KBaJApaTHUHOW (QYHKIMH, TPOBEICHHE
M AIBJEHHUAX WCCIIEIOBAHUS JIMHEMHOM, KyCOYHO-
JMHEWHOU, IPOOHO-IIMHEHHOH 1
KBaJAPaTUYHON QYHKIIUH, TOCTPOECHUE UX
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rpadukoB. [locTpoeHnne u uTeHne
rpadukoB QyHkuil. UccnenoBanue
¢byakuun. CoctaBiieHHe BUAOB PYHKITUN
10 JAHHOMY YCIJIOBHIO, pEIlICHHE 3a]a4 Ha
IKCTpeMyM. BrinonHenue
npeoOpa3oBanuii rpaduka GyHKIUN

OopaTHble GyHKIUM

N3yuenune noHsATHs 00paTHON (QYHKIINH,
OIpe/ieNIEHUE BUIA U IOCTPOEHUE
rpaduka oopaTHON HyHKIIHH,
HaXO0XJIEHUE €€ 00JIaCTH OIIpEEICHUS U
obnactu 3HaueHui. [IpuMeHeHne cBOMCTB
(GyHKIMH pU UCCIIEJOBAHUN YPaBHEHUI
U PEUICHUH 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJIEHHUE C TOHATHEM CIIOKHOU

byHKIIMHN

CocTaBUTH
KOHCIIEKT

CreneHHble,
NoKa3aTreJibHbIC,
Jorapupmuyeckue u

Brrancnenve 3HaueHUN QYHKIHHA 110
3Ha4YeHUIO aprymeHTa. OnpeneiaeHue
MOJIOKEHUS TOUYKHU Ha TpaduKe 10 ee

TPUTOHOMETPHYECKHE | KOOpPIUHATaM U Ha00O0pOT.
¢yukuuu. Ooparabie | VMcnonb3oBaHHe CBOWCTB (QYHKIUH IS
TPUTOHOMETPUYECKHUe | CPABHEHUs 3HAUECHUH CTEIICHEN U

GyHkuMu

norapudmos. [Toctpoenne rpaduxos
CTETIEHHBIX U JIOrapu(pMUUECKUX
GyHKIMIA.

Pemenue nokasaTenpHbIX U
norapuMUYECKUX ypaBHESHUHN U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAaM.
O3HaKOMJIEHHUE C TOHSATHEM
HEMpepbIBHON Meprouueckol GyHKIINH,
dbopMyTupOBaHUE CBOMCTB CUHYCA U
KOCHHYCa, TIOCTPOECHUE UX Tpa(UKOB.
O3HaKOMJIEHHUE C TOHATHEM
rapMOHUYECKUX KojleOaHUi 1
IIpUMepaMu TrapMOHUYECKUX KOJIeOaHu!
JUIsl OTIMCAHMSI TPOLIECCOB B (pu3HKe U
Ipyrux o0nactax 3HaHus. O3HaKOMIIEHHE
C TIOHATHEM PA3PBIBHON NMEPUOINIECKON
¢byHKIMH, GOpMYIHpPOBAHUE CBOWCTB
TaHI'€HCa U KOTAaHI€HCa, IOCTPOEHHUE UX
rpa¢ukoB. [I[puMeHeHre CBOWCTB
(byHKUIUN 17151 cpaBHEHUS 3HAaUEHU I
TPUTOHOMETPUUECKUX (YHKIIHM,
pELIEHUs] TPUTOHOMETPUUECKUX
ypaBHeHuil. [Toctpoenue rpadukos
00paTHBIX TPUTOHOMETPHUECKUX
byHKIMI 1 onpenenenye no rpadgukam
UX CBOMCTB. BhInosiHEeHNE
npeoOpa3oBaHus rpaduKoB

YcTHBIN onpoc Ha

JEKLUSX,
IIpoBepxka
JIOMaIIHETO
3alaHus

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IMocaenoBareabHocTin | O3HAKOMJICHHE C IIOHATHEM YHUCIIOBOU

MOCICA0BATEILHOCTH, CLIOCO0aMHU €¢
3aJJaHusl, BEIYUCIIEHUSIMH €€ YJIEHOB.

ITucemennas

IIPOBEpKA OLICHKA

pe3yNIbTaTOB
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O3HakoOMJIEHHUE C TTOHITHEM TIpeena OrneHKa
nocJyeoBaTeaIbHOCTH. O3HaKOMIIEHHE C pe3yabTaTOB
BBIUHCIICHHUEM CYMMbI OECKOHEYHOTO MPAKTUYECKHUX
YHCIIOBOTO Psijia Ha IPUMEpe pabot
BBIUHCJICHUS] CYMMbI OECKOHEUHO
yOBIBaIOLIE reOMETPUUECKON
nporpeccuu. Pemenue 3aga4d Ha
pUMEHEHUE (POPMYIIBI CYMMBI
OECKOHEYHO yOBIBAOIICH
T€OMETPUUYECKON MPOTPECCUU
IIpousBoaHas u ee O3HaKoOMJIEHUE C IOHITHEM [TuceMennas
NpUMEHEeHue npou3BoHON. M3yuenue n [IPOBEpKa OLICHKA
dbopMynupoBaHUEe €€ MEXaHUYECKOTO U pe3yabTaTOB
F€OMETPUUYECKOr0 CMbICTIA, U3YYCHHE Onenka
JIrOpUTMa BBIUUCIECHUS IPOU3BOIHOM HA | PE3yJIbTATOB
MIpUMEpE BBIUYUCIICHUSI MTHOBEHHOM MPaKTUYECKHUX
CKOPOCTH H YTI0BOro KoddduirmeHTa pabor
kacarenbHOU. CocTaBiieHuE ypaBHEHUS Pacuernas pabora.
KacareJbHOI B 001eM Buie. Y CBOEHHUE IIpoBepka
npaBui JuGGepeHIMpPOBaHNs, TAOIUIBl | JTOMALTHETO
MIPOU3BOHBIX JIEMEHTAPHBIX QYHKIUH, | 3a1aHus
pUMEHEHUE 111 T depeHINPOBAHUS
GbyHKIM, COCTaBIIeHUs ypaBHEHUS
KacareslbHOU. M3ydeHue TeopeM o CBs3H
CBOMCTB ()YHKIIMH U TPOU3BOTHOM,
¢dopmynupoBka ux. [Iposenenue ¢
MOMOILBIO TPOU3BOJAHON UCCIIEAOBAHUS
byHKIMH, 3a1aHHON (HOPMYITOi.
YcTaHOBNIEHHUE CBSI3U CBOMCTB (DYHKIIMU U
MIPOU3BOIHOM 10 X rpaduKam.
[IpuMeHeHne MPON3BOHON ISl PEIICHUS
3a/1ay Ha HAXOXKJECHUE HAauOOJBIIETO,
HavMMEHBIIIETO 3HAYEHUS U Ha
HaXO0JXJIEHHUE PKCTpEMyMa
IlepBooOpa3nas u O3HakoMJyIeHUE C MOHATHEM HHTerpana u | [lucemenHas
HHTerpaJ nepBooOpa3zHoi. M3ydyenue npasuia MPOBEpKa OIIEHKa
BBIUKCJICHHSI IEPBOOOPA3HON U TEOPEMBI | PE3yJIbTAaTOB
Hrrorona—JleiiOnuna. Pemenue 3anau Onenka
Ha CBSI3b NIEPBOOOPA3HON U ee pe3yabTaTOB
MIPOU3BOIHOM, BHIYUCIICHHE MPaKTUYECKHUX
NepBOOOPA3HOM I JaHHOW (DYHKIIMH. pa0or.
Pemenue 3amay Ha npruMEHEHHE [TIpoBepka
WHTETpaa JJi1 BEIYUCTICHUS PU3NIECKUX | TOMAITHETO
BEJINYUH U ILUIOMAageH 3aJIaHUA.
YPABHEHUSA U HEPABEHCTBA
YpaBHenus u O3HakoMJIEHUE C MPOCTEHIITUMU [Tucbmennas
CHCTEeMbI YPABHEHHH | CBEJCHUSIMH O KOPHSIX alreOpanveckux MTPOBEPKA OIICHKA
HepaBeHncTBa u YpaBHEHUM, TOHATUSAMHU UCCIIET0BAHMS pe3yIabTaTOB
CHCTEeMbI HEPABEHCTB | YPABHEHMI U CUCTEM YPaBHEHHUM. Ouenka
¢ IByMs N3yuenue Teopun paBHOCUIBHOCTH pe3yabTaTOB
nepeMeHHbIMH YPAaBHEHUH U €€ NPUMEHEHUSI. MPAKTUYECKUX
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[ToBTOpEHME 3aMKCH pEIICHUS
CTaHJAPTHBIX YPAaBHEHUM, IPUEMOB
npeoOpa3oBaHus ypaBHEHUH AJist
CBECHMSI K CTAaHJJTapTHOMY YPaBHEHUIO.
Pemenue panmoHaibHbIX,
UPPALMOHATIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUU U
cucreM. Vcronb3oBaHue CBOWCTB U
rpadukoB QyHKIMI 11 pEIICHHS
ypaBHeHUH. [I0OBTOpEHHE OCHOBHBIX
IIPUEMOB pellIeHus cucteM. Pemienue
YpaBHEHUH C TPUMEHEHUEM BCEX
MPUEMOB (Pa3IoKEeHUsI HA MHOXKHUTEH,
BBEJ/ICHHS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TpaiuecKoro MeToa).
Pemenne cucreM ypaBHEHUH ¢
MPUMEHEHHUEM Pa3IMYHBIX CIIOCOOO0B.
O3HakoMJIEHHE ¢ OOLIMMH BOIIPOCAMU
pellIeHNs] HEPABEHCTB U UCIOJIb30BaHUE
CBOICTB U rpadukoB QPyHKIMIA TPH
pElIEHUH HEPABEHCTB. Pelenne
HEPaBEHCTB U CUCTEM HEPABEHCTB C
IIPUMEHEHHUEM PA3IMYHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTUYeCKUX METOJ0B
JUISI pEIIEHUs COJIep KaTeIbHBIX 3a7a4 U3
pa3INyYHbIX 00JacTel HAyKH U MPAKTHKU.
HHuTepripeTpoBaHUe pe3ysIbTaToB C
Y4E€TOM peabHBbIX OTPaHUYEHUN

pabor.
IIpoBepka
JIOMAaIIHETO
3a/1aHus

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEM U

CTATUCTHUKHA

OcHOBHBIC NOHATHSA
KOMOUHATOPUKH

W3ydeHue mpaBuiia KOMOMHATOPHUKH U
MIPUMEHEHHUE TIPH PeIIeHUN
KOMOHMHATOPHBIX 3a/1a4. Pemenue
KOMOWHATOPHBIX 337]a4 METOJIOM
nepedopa U 1Mo MPaBUITy YMHOKEHUSI.
O3HaKOMJICHHE C ITOHATUSIMU
KOMOMHATOPHUKH: pa3MElIEHUSIMH,
COYETAHUSIMU, TIEPECTAHOBKAMU U
dbopMynaMu A UX BBIYUCTICHUS.
OObsicHeHHEe U IpUMeHeHue GopMyII s
BBIYHCIICHUS] pa3MENICHH, TepecTaHOBOK
Y COYETAaHMM NP PEIICHUH 3aa4.
O3nakomieHue ¢ ouaHomoM HeroToHa 1
TpeyronbHUKOM Ilackans. Pemenne
MPaKTUYECKHX 3a/1a4 C UCTOJIb30BaHUEM
MOHSATUI ¥ TIPABUJI KOMOMHATOPUKH

Pemenue 3anad.
IIpakTrueckas
pabota. Pemenue
MPaKTUYECKHUX
3ajad.
HaGmonenue 3a
X0JIOM
BBIIIOJTHCHUS
3aJaHuM.

DJIeMeHThI TeOpHH
BepOSITHOCTE

N3yuenune kiaccuueckoro onpeaesieHust
BEPOSITHOCTH, CBOMCTB BEPOSATHOCTH,
TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue mpumMepoB BEIYUCTCHUS
BEpOATHOCTEM. Pelenne 3a1ay Ha
BBIYHCIICHHE BEPOSTHOCTEN COOBITHI

Pemenue 3agau.
[IpakTrnueckas
pabora. Pemenue
MPaKTUYECKHUX
3ajad4.
HaOmronenue 3a
X0J0M
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BBITTOJTHCHHU A

3aJaHUM.
IIpencraBienue O3HaKOMJICHHE C TIPEICTABICHHEM Pemenwue
JAAHHBIX (TA0JUIbI, | YACIOBBIX JaHHBIX U UX MPAKTUYECKUX
AAarpaMmbl, XapakTepucTuKaMu. Pemenne 3azad.
rpaduxu) MPAKTUYECKUX 3a7a4 Ha 00paboTKy Hab6mronenue 3a
YHCIIOBBIX JIAHHBIX, BEIYUCIICHUE UX X0JIOM
XapaKTePUCTHK BBITIOJTHEHUS
3aJIaHUMN.

I'EOMETPHUA

IIpsimMble B MJIOCKOCTH
B IPOCTPAHCTBeE

dopMynupoBKa U IPUBEICHHE
JI0Ka3aTeNbCTB IPU3HAKOB B3aMMHOI'O
PAacIIoNIOKEHHsI MPSIMBIX U INIOCKOCTEH.
Pacnio3snaBaHue Ha yepTexax U MOJEIIX
Pas3IMYHbIX CIIy4aeB B3aUMHOIO
pacnoaokKeHus IPSAMbIX U IUIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXJICHUH.
DopMyIIMPOBAHUE ONPEACIICHUH,
IPU3HAKOB U CBOMCTB NapajjiebHbIX U
NEePIEHANKYIISPHBIX TUIOCKOCTEH,
JIBYTPaHHBIX U JIMHEHHBIX YIJIOB.
BrinonHeHNE NOCTPOEHUS! YTITIOB MEXKITY
HOPSMBIMHU, IPSMON U MJIOCKOCTBIO,
MEX/1y TJIOCKOCTSIMU I10 OITMCAHUIO U
pacrio3HaBaHME UX Ha MOJIEIISX.
IIpuMeHeHne NPU3HAKOB U CBOMCTB
PAacIIONIOKEHHs MPSIMBIX U TIIOCKOCTEH
IpH pelieHnu 3a1ad. MzobpaxeHnue Ha
pPHUCYHKaX M KOHCTPYMPOBaHUE HA
MOJIEJISIX MEPIEHIUKYISIPOB U
HaAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX,
napajuIeIbHBIX IUIOCKOCTEN, YTIIOB
MEXy IPSIMOM U TNIOCKOCTBIO U
o0ocHOBaHUE NOcTpoeHus. Perenne
3aj]a4 Ha BBIUYUCIIEHUE F€OMETPUUECKUX
Ben4rH. ONUCBhIBaHNUE PACCTOSIHUS OT
TOYKH JI0 IFIOCKOCTH, OT IPAMOH 10
IJIOCKOCTH, MEXKAY TUIOCKOCTSIMH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXKITY
MIPOM3BOJILHBIMU (PUTYypaMH B
IIPOCTPAHCTBE.

dopMyIMpOBaHUE U IOKA3bIBAHUE
OCHOBHBIX TEOPEM O PACCTOSTHUSAX
(Teopem cyiiecTBOBaHUS, CBOMCTBA).
N300pakeHre Ha YepTexax U MOJIENIAX
paccTostHuSI 1 000CHOBAaHHE CBOUX
cyxkaeHuil. OnpeneneHue 1 BEIYNCICHHUE
PacCTOSIHUI B IPOCTPAHCTBE.
[Tpumenenue Gpopmyn U TeopeM
IUIAHUMETPHUH JUI PEeLIeHUs 3a/1au.

Pemrenue 3agau.
IIpakTrueckas
pabora. Pemenue
MIPAKTUICCKIX
3azad.
HaGmonenue 3a
X0JIOM
BBITIOJTHEHUS
3aaHUH.
IIpoBepka
JIOMAITHETo
3a/1aHus
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O3HaKOMIJICHHE C TOHITHEM
MapauIeIbHOTO MPOCKTHPOBAHUS H €TI0
cBoricTBamMu. DOpMyIHpOBaHUE TEOPEMBI
0 IUIONIAIM OPTOTOHAILHON MPOEKIIUU
MHOTOyTOJIbHUKA. [[puMeHeHne Teopuun
JUIsl 000CHOBAHUS MIOCTPOEHUN U
BBIYHMCIICHH. APTYMEHTHPOBAHHUE CBOUX
CYXKJICHUM O B3aUMHOM PAaCIIOI0KEHUN
MIPOCTPAHCTBEHHBIX QUTYP

MHOrorpaHHUKHU

Onucanue U XapakTepUCTUKA PA3TUIHBIX
BUJIOB MHOI'OI'PaHHHUKOB, II€PEUUCIICHHE
WX JJIEMEHTOB U CBOMCTB. MI300paxeHue
MHOTI'OI'PaHHHUKOB U BBIIIOJHEHHE
MOCTPOCHHS HA U300paKEHUSIX U
MOJIEJIIX MHOTOTPAaHHUKOB. Bbruucienue
JMHEWHBIX 2JIEMEHTOB U YTJIOB B
IPOCTPAHCTBEHHBIX KOH(PUTYpaLUIX,
apryMEHTHPOBAHUE CBOUX CYXKIICHUI.
XapakTepucTUKa 1 U300pakeHue
CEUeHMs, Pa3BEPTKA MHOTOIPAaHHHUKOB,
BBIYHUCIICHHE U0 MOBEPXHOCTEH.
[TocTpoenue mpocTeimux ceueHui Kyoa,
npu3Mbl, nupamuabl. [Ipumenenue
(aKTOB M CBENICHUI W3 TUIAHUMETPHH.
O3HakoMJIEHHE C BHJIaMU CUMMETPHil B
POCTpaHCTBE, POPMYIMPOBAaHHUE
ONIPEIEIIEHUN U CBOMCTB.
XapakTepucTUKa CHMMETPUH TeIl
BpAIEHUs U MHOTOTPaHHUKOB.
IIpuMeHeHne CBOMCTB CHMMETPHH IIPU
peleHnHy 3ajad. Mcnons3oBanue
pUOOPETEHHBIX 3HAHUH TS
UCCIIEIOBAaHMS U MOJIETUPOBAHUS
HECJIOKHBIX 33/1a4. M300pakeHue
OCHOBHBIX MHOTOTPAaHHUKOB U
BBINOJIHEHNE PUCYHKOB I10 YCIOBHSIM
3aja4

Pemenue 3agad.
[IpakTnueckas
pabota. Pemenue
MPAKTUYECKUX
3aja4.
HaOnronenue 3a
XOJI0M
BBIITOJIHCHUS
3aJIaHUi.
CamooIieHKa.
Hsrorosienne
MOJEeJIEH.
IIpoBepxka
JIOMaIIHEro
3aJ]aHMUsL.

Tesa u moBepxHOCTH
BpalleHHsA

O3HakoMJIEHHE ¢ BUJJaMH TeJl BpalleHus,
(dbopMynupoBaHUE UX ONpPEACTCHUN U
cBOMCTB. POPMYIUPOBAHUE TEOPEM O
CEYEHNN I1apa MIOCKOCTHIO U MJIOCKOCTH,
KacaTelbHOH K cepe. XapakTepucTUKa u
n300pakeHue Tesl BpalleHHs, UX
pa3BepTKH, ceueHus. Pemienue 3aqad Ha
IIOCTPOECHUE CEYEHUH, BBIUNCIIEHUE JJINH,
pacCTOSAHUH, YTII0B, TJIOMIAICH.
ITpoBenenmne 1okazaTenbHbIX
paccyXJIeHUI MpH peIIeHnH 3ajau.
ITpuMeHeHne CBOMCTB CUMMETPHUH NTPU
pellIeHnH 3a7a4 Ha TeJla BpalleHus,
KoMOuHarmio ten. M3obpaxenue
OCHOBHBIX KPYIJIBIX T€J U BBINOJIHEHHUE

Pemenne 3anau.
IIpakTrueckas
pabora. Pemenue
MPaKTUYECKUX
3a/1ay.
Habmonenue 3a
X0JIOM
BBITTOJIHEHUS
3aJaHuH.
IIpoBepka
JIOMaITHEero
3a/1aHus
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PHUCYHKA IO YCJIOBHUIO 3a/1a4l

HN3mepenus B

O3HAKOMJICHHE C ITOHITUSIMU IJIomaau 1

Pemenue 3agay.

reoMeTpuu o0bema, akcCHOMaMU ¥ CBOWCTBaMHU. [TpakTuueckas
Permenwne 3a1a4 Ha BEIYUCIICHHE pabota. Pemenue
ioniaiel IiocKux Guryp c MPAKTUYECKUX
MIPUMEHEHUEM COOTBETCTBYIOIINX 3ajad.
dbopmys 1 GaKTOB U3 TUTAHUMETPUH. Hab6mronenue 3a
W3ydeHne TeopeM O BEIUUCIICHUH XO0JIOM
00BEMOB MPOCTPAHCTBEHHBIX TE, BBITIOJTHEHUS
peleHne 3aj1a4d Ha npuMeHeHne GopMyn | 3aJaHui.
BBIYHCIICHHS 00BeMOB. M3ydeHune [IpoBepka
dbopMyIT AJIs1 BEIYUCIICHHS TLTOMIAICH JOMAIITHETO
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ 3a/laHusl.

Bpamenns. O3HaKOMIICHHE C METOJIOM
BBIYUCIICHUSI IIJIOIIA I TIOBEPXHOCTH
chepsl. Pemienne 3a1au Ha BEIYUCIICHHE
UIOINAICH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEN

Koopaunartsl u

O3HaKoOMJICHHE C TOHATHEM BCKTOpaA.

Pemenue 3agay.

BEKTOPbI N3yuenue nekapToBOi CUCTEMBI IIpakTrueckas
KOOpJIMHAT B IPOCTPAHCTBE, IOCTpoeHue | paboTa. Pemenue
I10 3aJJaHHBIM KOOpJUHATaM TOUYEK U IIPAKTUYECKHUX
IUIOCKOCTEM, HaX0XACHUE KOOPANHAT 3a1ad.

TOYEK. Habnronenue 3a
HaxoxxeHne ypaBHEHUN OKPY>KHOCTH, X0JI0M

cdepsl, III0CKOCTU. Bhiuncienue BBIITOJIHECHUS
paccTossHUM Mexay Toukamu. M3ydenue | 3amaHuil.
CBOMCTB BEKTOPHBIX BEJIMYHH, IPABUI IIpoBepka
Pa3iIoKEHHUS BEKTOPOB B TPEXMEPHOM JOMAILHETO
IIPOCTPAHCTBE, ITPABUJI HAXOXKIACHUS 3a/1aHUs

KOOpPAMHAT BEKTOPA B MPOCTPAHCTBE,
IIpaBUJI IEUCTBUM C BEKTOPaMH,
3aJlaHHBIMU KoopauHartamu. [ Ipumenenue
TEOPHUH MPU PEUICHUH 3a]a4 Ha ACHCTBUS
¢ BeKkTopaMu. M3ydueHue ckainsipHOro
IIPOU3BEJICHUS BEKTOPOB, BEKTOPHOTO
ypaBHEHUS MPSAMOUN U TIOCKOCTH.
[IprMmeHeHne TeopuHn NpU PELIEHUH 3a1a4
Ha JICUCTBHUA C BEKTOPaAMH,
KOOPAMHATHBIM METOJ, IPUMEHEHHE
BEKTOPOB ISl BEIYMCIIEHUS BETUYUH
YTJIOB U paccTosgsHUi. O3HaKOMIIEHUE €
JI0OKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUHN
0 B3aUMHOM PAaCIIOJIOKEHNUH NPSIMBIX U
IJIOCKOCTEN C MCIIOJIB30BAHNEM BEKTOPOB

HtoroBeie pe3yabTaThl OOyYeHHUS MO JUCHMIUIMHE TPOBEPAIOTCS Ha MPOMEKYTOUHOU
aTTeCTallUU.
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