





COJEPJKAHUE
1 [TOSICHUTEJIbHA ST 3AITMCKA
2 TUIAHUPYEMBIE PE3VJILTATBHI OCBOEHUS VUEBHOMN
JTUCLIUITIMHBL
3 COAAEP’KAHUE YYEBHOI'O TTPEJJMETA
4 TEMATUUECKOE IUTAHUPOBAHUE
5 XAPAKTEPUCTHMKA OCHOBHBIX BHWJIOB VUEBHOM
JESITEJIbBHOCTU CTYIEHTOB
6 PEKOMEH/ITYEMAS$I JIMTEPATYPA

10
15

19

24



1 HIOSACHUTEJIBHAS 3AITUCKA

PaGouyass yueOHas  mporpamMma  00IICOOPA30BATENBHOM  JUCIUTIIMHBI
«MateMaruka» mpeaHazHaueHa JUis W3yueHUs MaTeMAaTUKU B MPOQeCcCHOHATBHBIX
oOpazoBarenpHbix  opranmsauusx — CIIO,  peanusyrommx  00pa3oBaTENIbHYIO
oporpaMMy cpeaHero oomero oOpa3oBaHUsl B Mpeleiax OCBOEHUS OCHOBHOM
oOpazoBarenbHoit mporpammbel CIIO (OOIT CITO) Ha 06a3e OCHOBHOIO OOMIETO
00pazoBaHus MPH MOJTOTOBKE CHEIUATUCTOB CPEHETO 3BEHA.

«Marematuka» sBISeTCS y4eOHOM TUCLMIUTMHON 00s3aTENBbHON NpPEeaMETHOR
obnactu «Maremaruka n nHpopmatka» OI'OC cpeaHero o6wmero o0pazoBaHMsl.

B npodeccuoHanbHbiX 00pa30BaTENbHBIX OpPraHu3alusaX, pPeaU3yHOMIUX
00pazoBaTeabHY0 MPOrpaMMy CPETHErO 00IIETo 00pa3oBaHus B MPEACTax OCBOCHUS
OOIl CIIO nHa 6a3e OCHOBHOro oOwero oOpa3oBaHus, y4yeOHas AMCLUUIUIMHA
«Maremaruka» uszydaetrcsi B o0meoOpazoBareabHoM Iukie yueOHoro miana OOIT
CIIO na 6a3e OCHOBHOTO OOWHIEr0 OOPa30BaHUs C MOJYYEHUEM CPEIHErO OOIIEro
oOpazoBaHus

CopeprkaHuie mporpaMMbl yueOHOH MUCHMIUIMHBL «MareMaTuka» HampaBeHO
HA JIOCTU>KEHUE CIIEAY FOIIUXIICTICH:

. obecrieyeHue C(HOPMUPOBAHHOCTU MPEJACTABICHUNA O COLMAJBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKUX (haKTOpax CTAHOBJICHUS MAaTEMATUKH;

. obecrieyeHue CPOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOrO W
MaTeMaTUYE€CKOTO MBIIILICHHUS,

. obecrnieueHne CQHOPMUPOBAHHOCTH YMEHHWH MPUMEHSATH MOJYYCHHBIE
3HAHUS MPU PELICHUN Pa3IMYHBIX 3a]a4;

. obecrieyeHue CPOPMUPOBAHHOCTA NPEACTABIICHUNW O MATEMATHUKE Kak
4acTu OOLICUYETIOBEUECKOM KYJIbTYPbI, YHUBEPCATBHOM SI3bIKE HAYKH, MO3BOJISIOLIEM
OIMUCHIBATH U U3yUaTh PEATbHBIC MTPOLIECCHI U SBJICHUSI.

Marematnka sBasercs (pyHAAMEHTAIBbHBIM O00IE00Pa30BaTENbHBIMYYEOHBIM
OPEIMETOM CO CJIOXKUBIIUMCSI YCTOMUMBBIM COJACPKAHUEM U OOLIMMU TPeOOBAHUSIMHU

K MOJATOTOBKE 00YYarOIIUXCSl.



B npodeccroHanbHbix  00pa30BaTENIbHBIX  OpPraHu3alMsIX, PeaU3yHOLIUX
00pa3oBaTeabHYI0 MPOrpaMMy CPETHETO 00IIET0 00pa30oBaHUs B MPEACIaX OCBOCHUS
OOII CIIO Ha 6a3e 0OCHOBHOrO 00mIero 00pa3oBaHusl, U3yUYEHUE MATEMATUKH UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT MPOQPMIIs MPO(PeCcCHOHATEHOTO 00pa30BaHHsI.

I[Ipuy  oceoenun  cnenmanbHocTed  CIIO  TexHMueckoro  mpodums
npo(heCcCHOHATBHOr0 00pa3oBaHMs MAaTeMAaTHKa M3ydaeTcs Oojee yriyOJIEHHO, Kak
npoduibHas yueOHas JWCHUIJIMHA, YYWUTHIBAKONIAS CHEHU(UKY OCBAMBAEMBIX
CIIEIUAIBHOCTEM.

OTO BBIpAKAETCS B COACPKAHMMU OOYUYECHHMS, KOJTMYECTBE YaCOB, BBIACIISIEMBIX
HA M3YYCHUE OTIEIIbHBIX TEM MPOrpaMMbl, TIIyOMHE WX OCBOCHHUS CTYACHTAMH,
o0bEME W  XapakTepe MPAKTHYECCKUX  3aHATUH, BUJAX  BHEAYJUTOPHOM
CaMOCTOSITENIbHON paboThl CTYEHTOB.

[Tpodunmzanus neneit MareMaTuueckoro 00pa3oBaHus OTPAXKAETCS HA BHIOOPE
OPUOPUTETOB B OpraHM3aluu  yuyeOHOH JesTenbHOCTH  oOyuarommxcs. s
TEXHUYECKOT0,  COLMAIBHO-DKOHOMHMYECKOTO  mpoduiieii  npodecCHOHANTBHOTO
oOpasoBaHMsl BBIOOp WLENEH CMEIAETCS B MParMaTd4eCKOM  HAMPABJICHUH,
OpeayCMaTPUBAIOIIEM YCUJIEHUE W PACIIMPEHUE MPUKIIAAHOTO XapakTepa M3y4YeHHUsI
MaTeMaTUKU, MPEUMYIIECTBEHHOM OpUEHTAMM Ha aJITOPUTMHUYECKUM  CTHIIb
[TO3HABATEIILHON NEATEIBHOCTH.

[TpodunbHas cocTtaBnsomas OTpakaeTcs B TPeOOBAHUAX K TMOATOTOBKE
00y4YarouIMxcs B 4acTH:

. o0lIelt cucTeMbl 3HAHUN: CONEPKATENbHBIE MPUMEPHI MCIOJIb30BAHUS

MaTEMaTHYECKAX UIEH U METOJ0B B MPO(PECCHOHATIBHOM EATENBHOCTH,

. YMCHHI: pa3nvuve B YPOBHE TPEOOBAHMA K CIOYKHOCTH MPUMEHSIEMBIX
AITOPATMOB;
. NPAKTUYECKOTO KCIOIBb30BAHUSI MPUOOPETEHHBIX 3HAHWI W YMECHWI:

HHIWBUAYAJILHOI'O yqe6H0r0 OomnblTa B IIOCTPOCHHHU MATCMATHYCCKUX MOI[GJ'IGI‘/JI,
BBITOJIHCHHH UCCIICAOBATCIILCKUX ITPOCKTOB.

Coxmepxanrie  y4eOHOW JUCHMIUIMHBI pa3padoTaHO B COOTBETCTBUM C
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OCHOBHBIMH COJICP)KATEIBHBIMU JIMHUSMA O0yUYEHUSI MATEMATHKE .

. anreOpandeckas JIMHWS, BKJIOYAKOIIAs CUCTEMATH3aLMI0 CBEICHWHA O
YHCIIaX;, U3YYCHHE HOBBIX MU 0000IIEHNE paHee U3YUEHHBIX ONEpalnii (BO3BEACHHUE B
CTENEHb, W3BICYCHUE KOPHsS, JIOrapu()MUPOBAHUE, CHHYC, KOCHHYC, TaHIECHC,
KOTAQHT€HC M OOpaTHbIE K HUM), M3yYEHUE HOBBIX BHJOB YHCJIOBBIX BBIPAXKCHUN U
(OpMYJT, COBEPIICHCTBOBAHWE MPAKTUYECKUX HABBIKOB W  BBIYMCIIATEIBHOMN
KYJIBTYPbl, PACIIMPEHHE M COBEPIICHCTBOBAHWE alreOpardecKkoro —anmapara,
C()OPMUPOBAHHOTO B OCHOBHOH WIKOJIE, M €ro MNPHUMEHCHHE K PEIICHUIO
MaTEMATHYECKHAX W MPUKIAAHbIX 33124,

. TEOPETUKO-PYHKIIMOHAIBHAS JIMHUS, BKJIFOYAKOIIAS CUCTEMATH3ALUIO0 U
pacIlIMpeHre CBEICHUI O (PYHKIMIX, COBEPUICHCTBOBAHWE TIPaPUUECKHX YMEHHIA,
3HAKOMCTBO C OCHOBHBIMH MUACSMHU M METOJAMHA MAaTEMATUUYECKOIO aHAIA3a B 00bEME,
NO3BOJIIOIIEM HCCIIENIOBATh JJIEMEHTapHble (YHKIMM W pPelarb NpoCTeiime
rEOMETPAYECKUE, PU3NUYECKUE U IPYTHE MPUKIAJAHBIC 3a1a4U;

. JVHHS YPAaBHEHWH M HEPABEHCTB, OCHOBAHHAs HA TMOCTPOCHUM W
UCCIICA0OBAHUHA MAaTEMAaTUYECKUX MOJEINEH, MepeceKarmascs ¢ anreOpandyecko u
TEOPETUKO-PYHKIMOHAIBHONH  JMHMSAMH M BKJIIOYAKOMIAs ~ Pa3BUTHE W
COBEPIICHCTBOBAHUE TEXHUKH alnreOpanueckux npeoOpa3oBaHUil Ans PEIIEHUs
YPaBHCHUI, HEPABEHCTB W CHCTEM; (OPMUPOBAHME CHOCOOHOCTH CTPOHMTH M
UCCIICIOBATh TMPOCTEHIINEG MATEMATUYECKUE MOJECIH MPH PELICHUM TMPUKIAIHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIICHHAATIBHBIX TUCHUIUIAH,

. reOMETPAYECKAs JIMHUS, BKJIIOYAKOLIAas HArjsJAHbIE TPEICTABICHHS O
NPOCTPAHCTBEHHBIX (PUTYypax W M3YUYECHHE MX CBOWMCTB, (POPMHPOBAHME M PAZBUTHE
IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, PA3BUTHE CITOCOOOB rEOMETPUYECKUX U3MEPEHUIA,
KOOPAMHATHOTO M BEKTOPHOTO METOJOB JJIsi PCLICHUS MaTeMaTHYeCKUX W

MPUKJIATHBIX 3314,

¢ CTOXaCTUYCCKad JIMHHA, OCHOBAHHAA HA pPa3sBUTHHU KOM6I/IHaTOpHBIX

YMGHHﬁ, HpeI[CTaBJ'IeHI/Iﬁ 0  BCPOATHOCTHO-CTATUCTHYCCKUX  3aKOHOMCPHOCTAX
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OKPY>KaFoILIEro MUpa.

Hzyuenue 00111€00pa3oBaTENBHONO yY4eOHOr0 JUCHUILIMHBL «MareMaThka
3aBEPIIACTCS MOJBEICHUEM HUTOrOB B (POPME BK3aMEHA B paMKax MPOMEXYTOYHOM
aTrTecTalui CTYACHTOB B mporecce ocBoeHUs 0CHOBHOM OOIT CIIO ¢ mostyuyeHuem

CpeaHero o01Iero 00pa3oBaHusl.

2 INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSI VUEBHOT'O
JUCHUATLIMHBI

OcBoeHue coaepkaHus y4eOHOro JUCHUILINHBL « MareMarukay o0ecneynBacT
JOCTHKCHUE CTYICHTAMMU CIICAYIOIIMX PE3YJIHTATOB:

. JIHYHOCTHBIX:

- c(pOpMUPOBAHHOCTHh MPEACTABJICHUNA O MaTEMATUKE KaK YHHUBEPCATIBHOM
S3BIKE HAYKHW, CPEACTBE MOJCIMPOBAHUS SIBJICHUWA M MPOIECCOB, MACIX U METOJAX
MaTeMaTHKH;

- MOHMMAHKUE 3HAYUMOCTA MATEMATUKH JIJIi HAYYHO-TEXHUYECKOro mporpecca,
c(hOPMUPOBAHHOCTh OTHOUICHHWS K MAaTEMAaTHUKE KAaK K 4YacTH OOIIEYEIOBEUECKON
KyJbTYPbl YEPE3 3HAKOMCTBO C HCTOPUEH pa3BUTHS MareMaTWKH, SBOJIOLMCH
MATEMATHYECCKUX UJICH;

- Pa3BUTUE JIOTMYECKOTO MBIIIIEHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHMS,
AITOPUTMUYECKON KYJBTYPhI, KPUTUUYHOCTA MBIIUICHUS HAa YPOBHE, HEOOXOAMMOM
Uit Oyayuieit npoecCuOHaTbHOM NEATEILHOCTH, JUIsl TPOJIOJDKEHUS 00pa30BaHUs U
camo00pa3oBaHus;

- OBJIQJICHWE MaTEMATUUYCCKUMHU 3HAHWUSIMHU W YMEHUSIMHU, HEOOXOAMMBIMHU B
MOBCEHEBHOM KU3HM, JJI1 OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIMIUIAH U
JUCIUIUTMH NMPO(EeCCUOHAIBHOTO IUKIIA, JUIS MOMydYeHuss 00pa3oBaHMsl B 00NacTsX,
HE TPeOyoMX yriTyOJICHHOW MaTeMaTuYeCKON MOATOTOBKH;

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPAa30BAHMIO,

Ha MPOTAKCHUHA BCCH JKM3HHM, CO3HATCJIbLHOC OTHOLICHHUC K HCIPCPBIBHOMY
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00pa30BaHMI0 KaK YCJIOBHIO YCHEHNIHOW mnpodeccHoHanbHOM W OOIIECTBEHHOM
JESATEbHOCTH,

- TOTOBHOCTb W CHOCOOHOCTH K CaMOCTOSITENIBHOH TBOPYECKOH W
OTBETCTBEHHOM NEATEIHOCTH,

- TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B
o0OpazoBareabHOM, O0IMECTBEHHO MOJE3HON, YUEOHO-UCCIE0BATEIbCKOM, MPOCKTHOM
U IPYTUX BUJAX JEATEIBHOCTH,

- OTHOWIEHUE K MPOPECCHOHANBHON ACITENPHOCTH KaK BO3MOYKHOCTH YUYaCTHs
B PpEUICHUU JIMYHBIX, OOUICCTBEHHBIX, TOCYJAPCTBEHHBIX, OOLICHAIIMOHATBHBIX
npoonem;

. MemanpeoMemHupix:

- YMEHHME CAMOCTOSATEIBHO ONPEACIATh LENU ACATEIIbHOCTA W COCTaBIISAThH
IUIAHBl  JICATENBHOCTH, CAMOCTOSITENIBHO  OCYIUECTBIISITh, KOHTPOJIMPOBATh W
KOPPEKTHPOBAaTh ACIATEIBHOCTD, WCHOJB30BAaTh BCE BO3MOXHBIC PECYPChl  JUIs
JOCTUKEHHSI TIOCTABICHHBIX LIEJICH W peai3alliy MJIAHOB ACITEIBbHOCTH, BBIOMPATH
YCIEUIHbIE CTPATETUU B PA3JIUUHBIX CUTYaLUSX;

- YMEHHME MPOAYKTUBHO OOIATBCA M B3aUMOJCHCTBOBaTH B MpPOLECCE
COBMECTHOM NIEATELHOCTH, YUYUTHIBATh MO3UIIMU JIPYTUX YUACTHUKOB ACATEIIBHOCTH,
3(ppexkTUBHO paspeniarb KOH(IUKTHI,

- BJIQJICHUE HABbIKAMHU TO3HABATEIBHON, Y4€OHO-UCCIEAOBATEILCKOW U
NPOEKTHOM JEATEIIBHOCTH, HABBIKAMHU Pa3pElICHUsT OPoOJieM; CHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIbBHOMY MOHMCKY METOIOB PEUICHHs MPAKTUYECKUX 33]a4,
NPUMEHEHUIO PA3JIMYHBIX METOJIOB MO3HAHUS;

- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSATENBHOH HMH(POPMALMOHHO-
NO3HABATEIILHON JEATENIBHOCTH, BKIIOUYAs YMEHME OPUEHTHUPOBATHCS B Pa3IMYHBIX
UCTOYHMKAX  MHGPOpPMALIMK, KPUTUYECKM OLEHUBATh M  MHTEPIPETUPOBATH
UH(pOPMALMIO, TOTYYAEMYIO U3 PA3JIMYHBIX HCTOYHUKOB;

- BJIAJICHUE S3bIKOBBIMU CPEACTBAMH: YMEHUE SICHO, JOTUYHO U TOYHO M3J1araTh

CBOIO TOYKY 3PCHHA, UCIIOJIb30BATh aACKBATHLIC A3bIKOBLIC CPCACTBA,
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- BJIQJICHUE HABbIKAMW [IO3HABATEIBHOH PEQUICKCHM KAk OCO3HAHUS
COBEPIIAEMBIX JCHCTBUA ¥ MBICIIATENBHBIX IIPOILECCOB, WX PE3YIbTATOB U
OCHOBAHUM, T'PAHUIl CBOCTO 3HAHWS W HE3HAHHWSA, HOBBIX IMO3HABATEJILHBIX 3a1a4 U
CPEACTB I UX NOCTUIKEHHS,

- LIETIEYCTPEMIICHHOCTh B MOUCKAX W MPUHATHH PEUICHUA, COOOPAa3UTEIBbHOCTD
W HMHTYUIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI, CIIOCOOHOCTh
BOCIIPUHUMATH KPacOTy W TAPMOHUIO MUPA;

o npeomMemuuIXx:

- c(OpMHPOBAHHOCTh MPEACTABJICHUN O MaTeMaTHMKE KakK 4YacTd MHUPOBOI
KYJIBTYPbl M1 MECTE MAaTEMATUKH B COBPEMEHHOW LIMBWIM3ALMH, COCO0aX OMUCAHHS
SIBJICHUI PEAIBLHOI0 MUPA HA MATEMAaTHYECKOM S3BIKE,

- c(hOPMHUPOBAHHOCTh MPEACTABICHUA O MAaTEMATHYECKUX NOHATUIX Kak
BOKHEHINX MAaTEMATHUECCKUX MOJIEIIAX, MMO3BOJIAIOIINX OMUCHIBATE U U3YYaTh Pa3HbBIC
MIPOLIECCEl M SIBJICHUSA, ITOHMMAHWE BO3MOXKHOCTH AKCUOMATHUYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOPHIA;

BJIAJICHUE METOJAMH JOKAa3arejibCTB W AJITOPATMOB PEIICHUS, YMEHUE HX
IIPUMEHATE, IIPOBOAUTH TOKA3aTEIbHBIE PACCY/KICHUS B XO/I€ PEIICHU 3314,

- BJIAJCHHWE CTAHJAPTHBIMH IIPUEMaMH PEIICHUA PAlHOHAIBHBIX H
MPPAlAOHAIBHBIX, [TOKA3aTEIbHBIX, CTENICHHBIX, TPUTOHOMETPUUECCKAX YPABHEHUN U
HEPABEHCTB, UX CHCTEM; UCIOJIB30BAHUE I'OTOBBIX KOMITBIOTEPHBIX IPOrpaMM, B TOM
YUCIIe JUIA TIOMCKA IIYTH PEMICHWS W WUIKOCTPAUU PEIICHUS YPaBHEHUH W
HEPABEHCTB;

- cOPMUPOBAHHOCTh  MPEACTABICHWHA 00  OCHOBHBIX  MOHATHAX
MaTeEMaTHYECKOr0 aHajinW3a W WX CBOMCTBAX, BJIAJCHUE YMEHHEM XapaKTEPHU30BaTh
NOBENCHUE (PYHKLMIA, UCIOJIb30BAHKE MOTYUYCHHBIX 3HAHWH JUIsl ONMCAHUS W aHATN3a
PEAIBbHBIX 3aBUCUMOCTEM;

- BJIQJCHUE OCHOBHBIMH IIOHATHAMH O IUIOCKAX H IPOCTPAHCTBEHHBIX
TrEOMETPUUYECKUX (PUrypax, UX OCHOBHBIX CBOWCTBax, CPOPMHUPOBAHHOCTH YMECHHS

Pacro3HaBaTh T€OMETPUUECCKUE (PUTYPBI HA YEPTEXKAX, MOJENSIX U B PEATBHOM MUPE;
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NPUMEHEHUE M3YUYCHHBIX CBOMCTB reOMETPUUYECKUX (PUryp W GOpMYJT ISl PELICHUS
FCOMETPAYECCKHX 3aa4 1 3a14a4 C IIPAKTHICCKUM CONEPKAaHUEM,

- c(pOpMHPOBAHHOCTh MPEIACTABICHUN O MPOLECCaX W SBICHHUIX, MMCHOIIAX
BEPOATHOCTHBIA XapakTep, CTATUCTHYECCKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUDE,
OCHOBHBIX IIOHATHSAX DIIEMEHTAPHON TEOPUH BEPOATHOCTEH, YMEHUN HAXOAUTh U
OLICHWBATHh BEPOSTHOCTU HACTYIJIEHUS COOBITHIA B MNPOCTEHIIAX MPAKTUUYECKUX
CUTYalMIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJIMYNH,

- BJIAJICHUE HABBIKAMHU HCIOJIB30BAHUSA TOTOBBIX KOMIBIOTEPHBIX IPOrpaMM

OpU PEUICHUU 3ajay.

3 COAEPXKAHHUE YUEBHON JUCOUTLJIAHBI

BBenenue

MaremaTHhka B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMALMOHHBIX TEXHOJOTUAX
MPAKTUYECKON ACATENBHOCTU. Llenu v 3a1a4i U3yUYEHHUsT MATEMATHKU TTPU OCBOCHUU
npogeccuii. CI10 u cnenmansrocteit CIIO.

AJITEBPA
Pa3Burne noHATHSA 0 YHCIE
Llenpie ¥ paumoOHANBHBIE YKCIIA. JICHCTBUTENBHBIC YUCIIA.
KopHn, crenenn u jjorapupmbi

Kopun u cremenn. KopHu HarypanpHON CTENEHW M3 YMCIA U UX CBOMCTBA.
CreneHn ¢ pauMOHAIBHBIMM — TIOKAa3aTeNsiMM, WX  CBoWcTBa. (CrenmeHu ¢
JNEHCTBUTEIBHBIMU ITOKA3ATENSMU.

Jlorapugm. Jlorapudm umcaa. OCHOBHOE JIOrapu(PMUUECKOE TOXKIECTBO.
JlecaTuuHble W HaTypalibHble Jorapudmel. llpaBuna aeiictBuii ¢ norapudmamu.
IIepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpa3oBanne  anreOpamyveckux  Bbipa:keHumii.  [IpeoOpazoBanue
PALMOHAIBHBIX, HPPALMOHAIBHBIX, CTENEHHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUAYECKIX

BBIPOKCHUH.
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OCHOBbBI TPUTOHOMETPUN
OCHOBHBIC IOHSITHSA

Paguannas mepa yrna. Bpamarensnoe aBuxenne. CUHYC, KOCMHYC, TAHTCHC U
KOTaHreHC uucina.  OCHOBHBIE  TPUTOHOMETPHUYECKHE  TOXAECTBA  DOpPMYIbI
npuBencHus. CopMybl CoxkeHus. DOPMYJIbl YABOCHUS.

IIpeoGpa3zoBanusi NPOCTEHIIMX TPUTOHOMETPHYECKHUX BHIPAKECHUIA.

[TpeoOpa3oBaHre CyMMbl TPUTOHOMETPUYECKMX (PYHKLIMHA B MPOU3BEIACHHUE W
NPOU3BENCHUS B CYMMY.

Tpuronomerpnyeckne ypaBHeHHsl 1 HEPaBEHCTBA

[Tpocreiimre TPUrOHOMETPUYECKAE YPABHEHUSI.

OOpaTHble TpUrOHOMETpHYECKHE (YHKIUM. APKCHHYC, apPKKOCHHYC,
APKTAHIEHC.

®YHKIMHA, NX CBOIICTBA U TPA®UKH

@Oynkuun. O0IACTh ONMPEACTIEHUS U MHOXKECTBO 3HAYEHUI, rpa@uK (PyHKIMH,
nocTpoeHue rpadpukoB PyHKIWH, 3aAAHHBIX Pa3JIMYHBIMH CITOCOOaMHM.

CaoiicTBa pyHKIUn. MOHOTOHHOCTB, YETHOCTD, HEUYETHOCTbD,
OTPAaHUYEHHOCTh, TMEPUOAMYHOCTh. [IpoMexyTku BO3pacTaHuss M YOBIBAHWS,
HauOONBIIEE W HAWUMCEHBIIEE 3HAYCHMs, TOYKM JSKCTpemyma. ['paduueckas
uHTepnperanus. [IpuMepsl QyHKIMOHATBHBIX 3aBUCUMOCTEH B PEATBHBIX MPOLIECCAX
U sBIcHUSX. Apudmernyeckue onepauuu Haa QyHKOUAMU.CioxHas (QyHKOUS
(kommo3unus ). I JoHaTHE 0 HEMPEPHIBHOCTH (YHKIIUH.

OopatHbie pyaknun. O0NaCTh ONPEACICHHUS U 00JaCTh 3HAUYEHUH 0OpaTHOMN

¢yHkumn. ['paduk oOpatHON PyHKIUH.

CreneHHbIe, MOKA3aTe/IbHbBIC, JOrapupmuieckue 1 TPUrOHOMETPUYCCKIE
¢pysxuun. O0paTHbie TPHTOHOMETPHYECKHE PYHKIIUH
Onpenenenus QyHKIMA, nx cBolicTBa U rpapuku. [IpeoOpaszoBanus rpadukos.

[TapanienbHbIi TIEPEHOC, CUMMETPHUST OTHOCUTENIBHO OCEi KOOpAWHAT U CUMMETPHS
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OTHOCHUTEJIBHO Hayajla KOOPAWHAT, CHUMMETPUS OTHOCHTEIBHO MPAMOA )= X,
PacTsHKEHHE U C)KaTHE BAOJIb OCEW KOOpAUHAT.
HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocaenoBareqabHocTH. CnocoObl  3alaHuss W CBOWCTBA  YMCIIOBBIX
nocinenosarenbHocTeil.  CyMMHpPOBAaHME — MOCIENOBATEIBHOCTEH.  BECKOHEYHO
yOBIBarOIasi FEOMETPUYUECKAS IIPOTPECCUS U €€ CyMMaA.

IIpon3Boanasi. [loHsiTHE O MPOM3BOAHON (PYHKUMH, €€ TCOMETPUUYECKUN W
(u3nYeCKuii CMBICI. YPaBHEHUE KacaTeslbHOW K rpaguky (ynkumu. [Ipon3BoaHbie
CYMMBI, PA3HOCTH, IPOU3BEACHUS, YACTHBIE. | [pOM3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX
¢yHkumii. [IpiMeHEHHEe TPOM3BOJHONW K MCCIECIOBAaHMIO (DYHKLMA M MOCTPOCHHIO
rpadukoB. [IpumMepbl UCMOIB30BAHUS TPOU3BOJHONM U1l HAXOXKICHUS HAWITYYIIErO
pelieHus B NPUKIAAHBIX 3aaa4ax. BTopas npoms3BOAHAA, €€ TCOMETPUYECKHA H
¢usnyeckuii cMbic. HaxoxaeHne CKOPOCTH sl MpoLiecca, 3a1aHHOro0 GopMynon u
rpadukom.

IlepBooOpa3nass u uHTerpaJ. [IpuMeHEHUE ONMPEACIIEHHOIO MHTErpajia s
HAXOKICHUS TUIOMIAIM KPUBOJIMHEHHON Tpanenuu. ®opmyna Hetorona—IleliOnuna.
[Tpumepbl MPUMEHEHHS MHTErPasia B PU3NKE U TEOMETPUH.

Ilpakmuueckue 3anamus

IIpakTuyeckass pabora: «BBIYMCICHHE TIPOU3BOJHOM  BIEMEHTAPHBIX
MaTeEMaTHYECKUX (PYHKIIMA U UX KOMOWHALAN

IIpakTuyeckass pabora: «lIpuMEHEHUE MNPOM3BOJHOM B MPUKIATHBIX
3a1a4ax»

IIpakTnyeckas paGora: «HccnenoBanme  (QyHKOMM OpU TOMOILIM
MIPOA3BOJHONY

IpakTuyeckast padora: «MeTo bl HAXOKICHUS UHTETPAIIAY

IpakTuyeckass padGora: «lIpuMeHEHHE ONPEACIIEHHOTO WHTErpajga B

MPUKJTATHBIX 33/1a9aX)
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YPABHEHUA 1 HEPABEHCTBA

YpaBHeHuss W cuCTeMbl ypaBHEHHWil. PalnMoOHanbHBIE, WPPALMOHAIBHBIC,
MOKA3aTENIbHBIE U TPUTOHOMETPUYECKME YPABHEHUS M CUCTEMBI. PAaBHOCMIIBHOCTH
YPaBHCHUM, HEPABEHCTB, CUCTEM. OCHOBHBIC MPUEMBI X PELICHUsS (PA3NIOKEHHE HA
MHO>KHTENIH, BBEJICHUE HOBBIX HEU3BECTHBIX, OJCTAHOBKA, rpapUUeCKuii METON).

HepagencrBa. PaumonaneHeie, UPPALAOHAJIBHBIE, MTOKA3aTeJIbHBIE
uHEepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILEHUS.

HUcnonb3oBanue ¢BoiicTB M rpapukoB GyHKIUI IPH pellIeHUN YpaBHEeH Uil
U HepaBeHCTB. Meroa mHTEpBaOB. M300pakeHne Ha KOOPAMHATHOH MJIOCKOCTH
MHO>KECTBAPEILICHANA YPABHEHUH U HEPABEHCTB C ABYMsI IEPEMEHHBIMUA U UX CHCTEM.

Ilpakmuueckue 3anamus

IIpakTuyeckass  padora:  «PemieHWe  MPPAUMOHAIBHBIX  YPABHEHWH,
HEPABEHCTB U CUCTEM»

IIpakTuyeckas padora: «PenicHue NOKa3aTeNbHbIX YPABHEHUH, HEPABEHCTB U
CUCTEM

IIpakTnyeckas  padora: «PemieHne  JIOTapUPMUUYECKUX  YPaBHEHMIA,
HEPABEHCTB U CUCTEM»

IIpakTuyeckass pabora: «PemicHUE TPUTOHOMETPUECKHX  YPABHEHWM,
HEPABEHCTB U CUCTEM»

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUA BEPOSITHOCTEN

OneMeHTbl KOMOMHATOpUKA OCHOBHBIE MOHATHS KOMOMHATOPUKHU. 3a/layd Ha
NOJICYET YMCIia Pa3MELIEHUH, MEPECTAHOBOK, coueTaHnii. Pemienne 3aaa4d Ha nepedop
BapuaHTtoB.  @®opmyna  OmHomMa  Hetorona.  CpoiicTBa ~ OMHOMHMHAJIBHBIX
ko3(p¢puuuenToB. TpeyronpHuk Ilackans. OJeMEHTBI TEOPUM  BEPOSTHOCTEH
CoObITHE, BEPOSITHOCTH COOBITHS, CIIO)KEHUE U YMHOKEHUE BEPOSTHOCTEH.

DNEMEHTBl MaTeMaTHYeCKOil ctaructukh [IpeacraBnenne AaHHbBIX (TaOMULBL,
avarpaMMbl, TpaQuKkn).

11 [PAKMUYECKUE 3AHANIUA
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IIpakTnyeckas patGora: «Pemenue 3agad 1m0 KOMOWHATOPUKH M TEOPHHU

BEPOSATHOCTEN
I'EOMETPUA
IIpsiMbIe B IVIOCKOCTH B IPOCTPAHCTBE

B3anMHOEe pacnosiokeHue ABYX MPsSMBIX B MpocTpaHcTBe. [lapamienbHOCTh
NPAMOM M TUIOCKOCTH. [lapayimenbHOCTh IIOCKOCTER. [IepneHIuKYIIpHOCTE TPSIMOMA
U TUIOCKOCTH. [lepneHaukynsap U HakiIOHHAA. YTOJ MEXAY NPSIMON U IIOCKOCTHIO.
JIBYIpaHHBI yIrojl. YTroa MEXKAYy IUIOCKOCTAMH. lleprneHIuKyIapHOCTh JIBYX
IUIOCKOCTEH. ['eomerpuyeckue mnpeoOpa3oBaHMs NPOCTPAHCTBA. NAPATUICTBHBIN
MEPEHOC, CUMMETPUS OTHOCUTEIBHO IUIOCKOCTH. llapasuienibHOE MPOESKTUPOBAHME.
H3o6paxkenne npocTpaHCTBEHHBIX (GUryp. MHororpaHauku. Bepumnel, peOpa, rpanu
MHOTOI'PAHHHUKA.

[Tpusama. Ilpsmas mnpusma. [lpaBunbHas npusma. Ilapamienenunen. Kyo®.
[Tupamupa. [IpaBuibHas nupamuaa. Y ceueHHas nupamuaa. Terpadap. CuMmeTpun B
KyOe, B Mapajenenunene, B npusme W nupamuae. CedyeHus KyOa, NMpU3MBI U
nupamuael. [lpencraBieHne O NpaBUIIBHBIX MHOTOTPAHHMKAX (TeTpajdape, Kyoe,
OKTa3pe, AOJAEKa’Ape M MKocasape). Tena M MOBEPXHOCTH BpawmeHus [lummHap u
KOHYC. Y CeueHHbI KOHyC. OCHOBaHUE, BBICOTA, OOKOBAs MOBEPXHOCTH, 00pasyromias,
pa3BepTka. OCEBBIE CEUEHMSI M CEUYCHUS, MapajlyieNibHbie ocHOBaHMIO. [1lap u cdepa,
ux ceueHus. KacarenpHas miockocTs k chepe. MU3mepenus B reomerpun OObEM U €10
u3Mmepenue.  MuterpansHas  popmyna oOwvema.  Dopmynasl  oO0bema  KyOa,
OPSMOYTOJIBHOTO — Mapajijielienunena, npu3Mbl, wmHapa. DopMmynsl  00beMa
nupaMuabsl U KOHyca. DOpMynbl IUIOIIAAM TMOBEPXHOCTEH LMIMHAPA U KOHYCA.
dopmynsl 00beMa mapa u momaam cdepol. [lomodue ten. OTHOWEHUs TUIomAnEH
NOBEPXHOCTEN U 0OBEMOB OJOOHBIX TEIT.

KoopanHaTtsl 1 BEKTOPHI

[TpssmoyronbHas (AekapToBa) cUCTEMA KOOPAMHAT B mpocTpaHcTBe. dDopmyiia

pacCcTOSTHUS MEXAY ABYMs TOUKaMU. YpaBHEHUs cdepbl. Bektopel. Moayib BEKTOpA.

PaBeHcTBO BekTOpoB. CJIOKEHME BEKTOPOB. YMHOXKEHME BEKTOpa Ha YHUCIIO.
14



Paznoxkenue BeKTOpa MO HANPABIECHUAM. YTOI MEXKAY ABYMS BEKTOpaMH. [Ipoekius
BekTOpa Ha ocb. Koopmunartel BekTOpa. CKalspHOE NPOU3BEACHUE BEKTOPOB.
Hcnonb3oBaHne KOOpAMHAT W BEKTOPOB IMPU  PEIICHWM MAaTEMATHYECKUX |
MPUKJIaHBIX3a0a4.

Ilpakmuueckue 3anamus

IIpakTnyeckass padora: «BbIUMCICHHE BJIEMEHTOB, MJOMWIAACH M OOBEMOB
MHOTOTPAHHUKOB)

IIpakTnyeckas paGora: « BeluuciieHnE 31€MEHTOB, TUIoOMaaeiH 1 00bEMOB TEN

BpaIlCHUs

4 TEMATNYECKOE IINTAHUPOBAHUE

[Tpn peanuzaiu coaep:kaHusi 00ME00pa30BATEIbHON yUeOHOTrO JUCIUTIIMHBI
«Marematuka»B mnpeaenax ocBoeHuss OOIl CIIO nHa 6a3e OCHOBHOro OOIIETO
o0pa3oBaHusl C MOTYYEHUEM CPEHETO 00UIEro 0Opa3oBaHusl MaKCUMaJTbHasl ydeOHast
Harpy3ka oOydarommxcs COCTaBseT Mo crnenuaibHOCTIM CIIO TexHMuYecKoro u
COLMATBHO-3KOHOMUYECKOr0 mnpoduneii — 258 wac. M3 HHX ayauTOpHas
(0Osi3arenbHasl) Harpy3ka oOy4arOUIMXcsi, BKJIIOYas MPAKTUYECKUE 3aHaTus, — 234
yaca, u3 Hux 24 Jaca — npaKkThdeCcKue 3aHsaTus, 210 4acoB — JICKIIMK, KOHCYJIBTAIIUH -

6 4acoB, NPOMEXYTOYHAs arTecTanus — 18 yacos.
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TEMATHUYECKUM ILTAH

Bugsi yueGHoi#i paGoThl

KouaunuecTBa yacos

O6s3aTenbHan yuyeOHas
Makcumans Konc HATPY3Ka IIpomexyTo
y
Conepiranue 00ydyeHuss | Has AbTALHH B Tom uMcie qHAsd
HArpy3Ka BCEro | oo ) pr— aTrecTaunHs

1 2 3 4 5 6 7
Beeacnne 1 - 1 - 1 -
Pazeurne momATHA O 3 ) 3 ) 3 i
TUCIIS
KomOunaropuka 4 - 4 - 4 -
Teopust BepoATHOCTEH H
MaTeMaTH4YeCKas 8 - 8 2 6 -
CTaTUCTHKA
IIpsmble W TUTOCKOCTH B 34 ) 34 > 32 i
IIPOCTPAHCTBE
ITomycemecTpoBbrit
TEKYLIUH KOHTPOIb 2 - 2 - 2 -
3HAHMMI
MHororpaHHAKH u 30 i 30 2 8 i
KPYTJIBIE TETA
Koopaunare! 1 BEKTOpH 16 - 16 - 16 -
CemecTpoBBIH  TEKYIIUE ) i ) i ) i
KOHTPOJIb 3HAHUH.
HuddepenuupoBanHbIii ) i ) i ) i
3a4eT 3a IEPBBIH CEMECTP
Hroro 3a 1-ii cemecTp: 102 - 102 6 96 -
Kopnn, CTCIICHM, 44 ) 44 ) 44 i
aorapuMel
OyHkmu U rpaduKu 8 - 8 - 8 -
VpasaeHus u 10 i 10 6 4 i
HEPAaBEHCTBA
ITomycemecTpoBsrit
TEKYLIUH KOHTPOJIb 2 - 2 - 2 -
3HAHMIMI
OCHOBBI TPHTOHOMETPUH 28 - 28 2 26 -
Hagana
MaTeMaTUYECKOrO 22 - 22 6 16 -
aHaJIn3a
Wuterpan 16 - 16 4 12 -
CemecTpoBBIH  TEKYIIUE
KOHTPOJ/Ib 3HAHUH. 2 - 2 - 2 -
Hroro 3a 2-ii cemecTp: 132 6 132 18 144 18
Bcero 3arog 258 6 234 24 210 18
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B Teuenne 1 kypca KakabiM OOy4YarOUIMMCS BBITIOJIHACTCS WHAWBHIYATbHBINA
IIPOEKT 10 OJHOM MM HECKOJIBKUM JUCLHUIIMHAM, 32 CYET BPEMEHH, OTBEACHHOIO HA
W3yYCHUE JUCUMIUIMHBI (DeacpalibHblii  TOCYAApCTBEHHBIA  00pa3oBaTEIbHBIN
CTAaHJIAPT CPEAHEro (MOJHOro) 00wEero oO0pa30BaHMS, YTBEPKIACHHBIA MPUKA30M

MunoOpnayku Poccun ot 17 anpens 2012 r. No413)

TemaTuka HHAUBUAYAJIBLHBIX POEKTOB

1 Hayka tpuronomerpus

2 Pone maTtemMaTuky B TOCTMXKEHUSX IPYTUX HAYK

3 MHOTOrpaHHMKHM B TEOMETPUH, IPUPOJE, APXUTEKTYPE U UCKYCCTBE
4. Benukue yueHple MaTeMaTuKu

5 Hcropust OSBIICHUS U Pa3BUTHS MOHATUS (QYHKIUH

6 COBpEMEHHBIE OTKPBITHSL B 00JIACTH MATEMATUKA

7. Pazeutue noHstua 0 uymciie. MICTOpUsS OTKPBITHS KOMIUIEKCHBIX

YHUCCII U UX ITPUMCHCHUC

8. Hcropus mOsABICHHS W OCHOBHBIE TIOHATHS MAaTEMAaTU4YECKON
CTATUCTUKHU
9. Kpusbie BTOporo nopsaka

10.  Jlorapudm umcna. JlorapupMuyecKkue YpaBHEHUS U HEPABEHCTBA,
UX pELIEHUE

11.  Crenenp uncna ¢ ACHCTBUTENBHBIM MOKa3areneM. [lokasarenbHbIe
VPABHEHUS U HEPABEHCTBA, UX PELICHUE

12.  TlpomsBogHass PyHKIMHM M €€ TCOMETPUUECKUN, MEXAHWUYECKHA W
OKOHOMUYECKHAN CMBICIT

13.  I'padwl, ucropus nosiBIcHUS U TpuMeHeHue. [Ipunoxenue rpagos
K PELICHUI0 KOMOMHATOPHBIX U BEPOSTHOCTHBIX 33124

14.  OcobeHHocTH HaboOpa MaTEeMAaTHYECKUX TEKCTOB B CPEIe
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MicrosoftWord

15. OOyuyeHne W NPOU3BOAMTEIBHOCTH TPyJa (IKCHEPUMEHTAIBHOE
UCCJIEI0BAHKE C MOMOIIBIO (PYHKIUN U TPaPUKOB)

16. Tloawsem Tena u3 BOJABI

17. Amopruzauus o00pya0BaHUs

18. Ilepenpasa uepe3 peky

19.  CocraBneHue e0YHON TUPISHIBI

20. BeKTOpHBIE IMArpaMMBbl B LEMAX IEPEMEHHOIO TOKA
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S XAPAKTEPUCTHUKA OCHOBHbIX BUJ10OB
YUYEBHOI JEATEJbHOCTH CTYJIEHTOB

Copep:xanne o0yueHust

XapakTepHCTHKA OCHOBHBIX BHI0B A€ATEJbHOCTH CTyAeHTOB ( Ha
YpPOBHE YUeOHbBIX JeHCTBMHIl)

Beeaenne

O3HAKOMJICHHE C PONTBI0 MATCMATHKH B HAYKE, TCXHUKE, DKOHOMHKE,
UHPOPMALTUOHHBIX ~ TEXHOMOTHUAX W MPAKTHICCKOH  JEATEIbHOCTH.
OsHakoMIICHHE C LEAIMHA M 33Ja9aMH H3YUCHHS MATCMATHKH TPH
ocsoeHuu npodeccuii CI10 u cnenmanproctei CI10

AJI'EBPA

PasBurue noHaTHA 0 YHCJIE

Beinonnenue apudMeTHICCKUX ACHCTBHIA HAJ YUCIAMHU, COUCTAst YCTHHIC
¥ TUCHMCHHBIC MPUCMBI,

Haxoxaenue omuboK B MpeoOpa30BaHUSIX U BBIYKCICHUAX (OTHOCHTCS
KO BCEM MYHKTaM HPOTPAMMBEI)

Kopun, cTenenu, norapugmpl

O3HaKOMIIECHHE C TIOHATHEM KOPH! /- CTETICHH, CBOHCTBAMH PaUKAIOB
Y IPaBUJIAMH CPABHCHHS KOPHEH.

DopMyTHPOBAHUC OMPCACICHUSI KOPHI U CBOUCTB KOpHCH. Brruncicane
M CPaBHCHHC  KOPHCH,  BBIMIOJHCHHUC  NPUKHIKA  3HAUCHUS
kopustIIpeoOpazoBanue  4HMCAOBBIX M OYKBEHHBIX  BBIPAKCHHIA,
COJEpIKALIMNX PATUKATEI.

Bremmonnenue pacuetoB mo  QopmynaM, COACPKAIMUM — PAIUKATbI,
OCYILECTBIASL HEOOXOAUMEIE MOACTAHOBKH u
npeobpazoBanus. OnpeacaCcHUE  PABHOCHJIBHOCTH — BBIPAXKCHHN €
pazukanamvu. PemeHue uppanuoHaIbHEIX YPaBHCHHUH.

O3HaKOMIEHHUE C TOHATHEM CTEIICHH ¢ ACHCTBUTEIBHBIM MOKA3aTEICM.
Haxoxaenue 3HAUCHHUHA CTCIICHH, WCTIOTb3YS pu
HEOOXOJUMOCTHHHCTPYMCHTAIBHEIC CPEACTBA.

3anuchiBAHUE KOPHS #-H CTCIICHH B BHAC CTCICHU C JPOOHBIM
MOKA3aTEJIEM U HA00OPOT.

®dopMmynupoBaHWE CBOMCTB CTEleHEH. BrlumcneHme crenmeHed ¢
PaAILHOHANBHBIM  MOKA3ATC/ICM,  BBIMOJIHCHUC NPUKAAKA  3HAYCHUS
CTEICHHU, CPABHEHHUE CTEIICHEH.

[IpeobpazoBanne YNCIOBBIX M OYKBCHHBIX BBIPRKCHHH, COACPIKALTHX
CTCIICHH, IPUMCHSS CBOUCTBA. PelneHre moka3aTeIbHbIX YPABHCHHH.
O3HakoMIECHHE C MPUMCHCHHEM KOPHEH M CTENEHEH HPU BBIYHCICHUH
CPEIHUX.

IIpeoOpasoBanue
anrefpanyecKux BbIpasKeHHI

BeinosneHue mnpeoOpazoBaHuil  BRIpAXKCHUMN, NpUMCHCHHE (Gopmy,
CBSI3aHHBIX CO CBOHCTBAMHM CTCIICHEH U J0rapu)MOB.
OmnpeneneHue 00IaCTH  JONMYCTUMBIX 3HAYCHHH JIOrapu(pMUUecKoro
BEIpaskeHHSL. Peinenue torapudpMutdeckix ypaBHEHUN

OCHOBbI TPUT'OHOMETPHU

n

OcCHOBHBIE TIOHATHSA

Nzyuenne paguaHHOTO METOA H3MEPEHHUS YITIOB BPALICHUS U HX CBA3H C
rpagycHoit mepoi. M3o0paxkeHue yrioB BpalieHHs Ha OKPYKHOCTH,
COOTHECEHHE BEITUUUHBI YTIIA C €r0 PACHOI0KCHUCM.

®dopMynTHUpOBaHUE OMNPEACICHUN TPUTOHOMETPHUYCCKUX (QYHKIHH IS
VIJIOB MOBOPOTA M OCTPHIX VYIVIOB MPSAMOYTOJBHOTO TPEYTOJBHHKA H
00BSICHCHHE UX B3aUMOCBSI3H

OcHoOBHBIE
TPHTOHOMETPHYECKHE
TOXAECTBA

Ilppmenenre  OCHOBHBIX — TPHTOHOMETPHUECKHX  TOXKISCTB A
BBIYHCICHHS 3HAUYCHUH TPUTOHOMETPHUICCKUX (PYHKIMH 1O OJHOH U3 HUX

IIpeoGpazoBanue mpocTeinx
TPHIOHOMETPHUICCKHX

HNayuenne oCHOBHBEIX (OPMYI TPUTOHOMETPHH: (HOPMYIIBI CIIOKCHHS,
VIBOCHUS, MpeoOpa3oBaHus CYMMBI TPUTOHOMETPHUYCCKHX (QVHKIME B
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BbIPa’KeHHH

NPOU3BCACHUC M MPOM3BCACHHSA B CYMMY M IPHUMCHCHHUC IIpH
BBIYTUCJICHUU 3HAYCHUA TPUTOHOMCTPHUUCCKOTIO BBIPAXKCHUA U YIIPOLICHUA
€ro.

O3HakOMIEHHE CO CBOWCTBAMHM CHMMETPUH TOUCK HA CIHMHUYHOU
OKPY>KHOCTH W IPUMCHEHHE UX AT BBIBOAA GOPMYJ MPHUBEACHUS

IIpocreiimmne
TPHIOHOMETPHYECKHe
YpaABHEHHsI

Pemrenne mo gopMynaM U TPUTOHOMETPHUECKOMY KPYTy MPOCTCHIIMX
TPUTOHOMETPHUUCCKUX YPABHCHHI.

[IpumeHeHne OOIMX METOJOB PEIICHHS YpPaBHCHWU (NPUBEACHHE K
JMHCHHOMY, KBaAPATHOMY, METOA Pa3T0KCHHI HA MHOXKHUTEIH, 3aMCHEBI
MEPEMECHHOM) TPU PELICHUH TPUTOHOMETPUYCCKUX YPAaBHCHHH. YMCHHE
OTMCYATh HA KPYre PEIICHHS NPOCTCHIINX TPUTOHOMETPHUCCKHUX
HCPABCHCTB

APKCHHYC, AapKKOCHHYC H
APKTAHIE€HC YHCJIA

O3HaKOMIEHHE C TOHATHEM OOPATHEIX TPHIOHOMETPHUESCKUX (DYHKIHH.
Hsyuenne onpenencHU apKCHHYCA, APKKOCHHYCA, ApKTAHTEHCA YHCIA,
dopMynupoBaHHE WX, H300pAKECHHEC HA COUHUYHOH OKPY>KHOCTH,
MIPUMEHEHHUE NPH PEIICHAN YPaBHEHUH

®YHKINU, UX CBOMCTBA

N TPAOUKHU

POyHKIHH. Ilonsitne 0
HeNpepbIBHOCTH PyHKIHH

O3HakoOMIECHHE € TMOHATHEM NEPEMEHHOH, NpPUMEpPaMH 3aBHCHMOCTCH
MEXKAY NIEPEMECHHBIMH.

O3HakoMIEeHHE ¢ TOHATHEM rpadurka, ONpenciCHUE MPHUHAAICKHOCTH
touku rpaduxy ¢yakaun. Omnpenencaue mo GopMylne MNPOCTCHIICH
3aBUCHUMOCTH, BHAa cc¢ rpaduka. Beipaxkenue mo Qopmyne oaHOM
MIEPEMEHHOM Uepe3 APYrue.

OsnakomneHue c¢ ompeacicHueM GYHKIUH, (OPMYIHPOBAHUE C€TO.
Haxoxxaenne obnactu onpeaeacHUs B 00NacTH 3HAUYCHUH (YHKIH

CaoiicTBa ¢yHKIHH.
I'paduyeckasn
nHTepnperanus.  IIpumeps!
(pyHKIIHOHATBHBIX

3aBHCHMOCTEl B peajibHBIX
NMPOLECCax H SAIBJICHHAX

OsnakomneHne ¢ npuMmepamMu  (YHKIHOHAJIBHBIX 3aBHCHMOCTCH B
peanbHBIX IPOLIECCAX U3 CMEKHBIX AUCLIUILIHH.

O3HaKOMIIECHHE ¢ JOKA3ATCIBHBIMU PACCYKACHUSIMU HEKOTOPBIX CBOHCTB
JVHCHHOH M KBaApaTHYHOH (YHKUIHUH, MPOBEACHHE HCCICIOBAHUS
JAVHCHHOH, KYCOYHO-TUHCHHOW, APOOHO-THHCHHOM M KBaIpaTHYHOMN
¢dyHkumi, noctpoenue ux rpagukos. [locTpoenne u ureHue rpaduxos
¢yukuuit. Uccnenopanve QyHKIHM.

CocraBieHue BUAOB (yHKINI IO JAHHOMY YCIOBHIO, PELICHHUE 3a4a4 HA
SKCTPEMYM.

Breimonuenue npeobpazosanuii rpaduka GyHKImMN

OGparHbie GpyHKIHH

[IpumeHeHne cBOWCTB (VHKIMA NPH HUCCICAOBAHHH YPaBHCHUH U
peeHnn 3a1a4 Ha SKCTpemyM. (O3HAKOMIICHHE € TOHATHEM CIIOKHOU
(dyHKIHH

CTeHeHHbIe, noxKasaTeJIbHbIE,

aorapumuyecKkue H
TPHUIOHOMETPHUYECKHE
(PpyHxHH. OGpatHbie
TPHUIOHOMETPHUYECKHE
$pyHknn

Beruucnenue  3HaueHH#  QyHKUMH 1O 3HAYCHHIO — ApryMCHTA.
OmnpenencHUe MOMOKEHHUS TOUYKH Ha Tpaduke Mo ee KOOpAHHATAM H
HA000POT.

Hcrnonb3oBanue cBOWCTB (DYyHKIHE M1 CPABHCHHUS 3HAUCHUN CTCICHEH U
aorapuMoB.

[MoctpocHre rpaduKOB CTCHCHHBIX H JorapuMUUECKHX (DYHKIHM.
Perrenne nmoxazarenpHBIX B T0rapu()MUUECKUX VPAaBHCHUH U HEPABCHCTB
10 U3BECTHBIM AJITOPUTMAaM.

O3HaKoOMIECHHE C TOHATHEM HENPEPHIBHOM MEPUOTMYECKON (DYHKLINH,
($opMyNMUpOBaHHE CBOMCTB CHHYCA M  KOCHHYCA, IOCTPOCHHC
UXTpaduKOB.

O3HaKOMIECHHE € MOHATHEM TapPMOHHYCCKUX KOJNCOaHHH W mpuMepamu
TrapMOHUYECKUX KONeOAHWH AN ONMCAaHHSI NPOLECCOB B (H3MKE H
JPYTUX OONACTIX 3HAHM.

OsHakoMIeHHE c TIOHATHEM Pa3pBIBHOM HNEPUOAUUYCCKON
¢dyHkuuy, GOpMYITHPOBAHHE  CBOMCTB ~ TAHICHCA M KOTAHICHCA,
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MOCTPOCHUE UXTPAGHUKOB.

[Ipumenenne  cBolicTB  VHKUMH  O19  CpaBHCHHS  3HAYCHHUU
TPUTOHOMCTPUUCCKUX  (YHKUUEH, PCIICHHS  TPUTOHOMETPHUYESCKHX
VpaBHEHUH.
Brinosnenne nmpeobpazosBanus rpadkoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

O3HAKOMIICHHE ¢ TTOHSITHCM YHCIOBOM IOoCJIICA0OBATC/IIBHOCTH, crocobamu
€C 3adaHu:A, BEIMHUCJICHAMUA CC YICHOB.
O3HAKOMIICHHE ¢ BBIYHCICHHCM CYMMBI OCCKOHCYHOIO YHCJIOBOTO pdaa

IMocnexoparenbHOCTH HA  OPUMEPE  BBIYUCICHUS  CyMMbI  OCCKOHCYHO  YOBIBAFOIICH
FEOMETPUIECKOU MPOTPECCUM.
Pemienne 3amau Ha nOpumMcHCHHE (OPMYJIB CYMMBI  OCCKOHCYHO
yOBIBAIOIICH FCOMETPHUICCKON MPOTPECCHH
O3HAKOMIICHHE C OHATHEM MTPOU3BOJHOH.
HNayuenne u GopMynupoBaHHE €€ MEXaHHYECKOTO H T'€OMETPHYCCKOTO
CMBICNA, U3YUCHHE aIrOPUTMa BBRIYHCICHUS MPOHW3BOIAHOW HA HpHMEPE
BBIYKCJICHAS MTHOBCHHOM CKOPOCTH M YIJIOBOTO  KO3ghQHUIHCHTA
KacaTe/IbHOM.
CocraBneHue ypaBHEHHUS KacaTeIbHOH B 00IIEM BHIE.
VYceocuue mpasui  auPSPCHIMPOBAHMS, TaONUIBI  TPOU3BOIHBIX
MponssoxHas u ce | 2TEMEHTAPHBIX (dYHKUUHE, MpUMEHCHHUE A nuddepeHINPOBAHUS
(YHKUUH, COCTABICHHS YPABHCHHUS KaCATCIBHOM.
MpHUMEHEHHe

HNzyuenne TeopeM O CBA3M CBOMCTB (PYHKIMH H NPOU3BOJHOU,
($hOpMyNIHPOBKa UX.

[IpoBeaeHne ¢ TNOMOIBIO MPOU3BOJHOH HCCICAOBaHMS (DYHKLUH,
3a0aHHON (hOPMYJIOH.

YcTaHOBIEHUE CBA3W CBOMCTB ()YHKUMH H MPOH3BOAHOH MO HX
rpadukam.

[IpuMeHeHNE TPOW3BOTHON sl PELICHHS 33Ja4 HA HAXOXKICHHC
HauOOIBIIECTO, HAMMCHBINETO 3HAYCHUS M HA HAXOXKACHUE SKCTpEMyMa

IlepBooGpa3nas u HHTErpas

O3HAKOMIICHHUE C MTOHITHEM HHTETPAIA U ICPBOOOPA3HOM.

Mayuenue npasujia BEIYKUCICHHUS NIEPBOOOPa3HON U TeopemMbiHbIOTOHA—
JleiiOHuna.

Pemrenne 3amad Ha CBA3p MEpBOOOPAasHOM MW €€ MPOU3BOTHOU,
BBIYKCICHHUE TICPBOOOPA3HOM A/l AAHHOU (DY HKIHH.
Pemienne 3amad  Ha OPUMCHCHHE HHTETpana s
(UBMUICCKUX BEAUYUH M IIOMAICH

BBIYHUCIICHHSI

YPABHEHHWSA 1 HEPABEHCTBA

YpasHenns H CHCTEMbI
ypaBHeHuii. HepaBenctBa H
CHCTeMbI HEPABEHCTB C ABYMS
nepeMeHHbIMH.

O3HaKOMIEHHE C MMPOCTCHINNMH CBEACHHSIMH O KOPHAX alIreOpaniecKux
YpaBHCHUI, HOHATUAMH UCCICAOBAHUS YPABHEHUN U CUCTEM YPABHCHUH.
HNsyuenne teopnm paBHOCHIBHOCTH VPaBHEHHH W €€ TPUMEHECHHS.
IloBrOopenme 3ammicm pemeHHS CTaHJAPTHBIX VPaBHEHHM, IPHEMOB
npeoOpa3oBaHus YPABHCHUH AJTS1 CBEACHIS K CTAHAAPTHOMY YPaBHCHHIO.

Pemenne  panmuoHamBHBIX, — MPPALHOHATBHBIX,  MOKA3aTCIbHBIXH
TPUTOHOMETPHUUCCKUX YPABHCHHH U CHCTEM.
UcnonpzoBanne cBoHcTB © rpadukoB (QyHKIMNA IS  PCLICHUS

ypasreHuil. [IoBTOpeHHE OCHOBHBIX MPHUEMOB peLIcHuUs cucteM. Pernenue
VPaBHCHHH C MPHUMCHEHHEM BCCX MPHEMOB (Pa3IoKCHHUSIHA MHOKUTEIH,
BBCCHHUS HOBBIX HCM3BCCTHBIX, MOACTAHOBKH, IPapruecKoro MeToma).
Pemenne  cucteM  ypaBHCHHE ¢ NPUMCHCHHEM  Pa3HYHBIX
cnoco60B.O3HaAKOMIICHHE ¢ OOIMMH BOIIPOCAMH PELICHHS HEPABCHCTB U
HCTONB30BaHUE CBOHCTB u  TpadukoB (VHKIMA 0OpH  PELICHHH
HEpaBeHCTB. PelieHIHEe HEPAaBEHCTB U CHCTEM HEPABCHCTB C MPUMEHCHHUCM
Pa3aHYHBIX CIIOCOO0B.
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[TpuMeHeHNE MATEMATHYCCKUX METOIO0B A PELICHHS COACPKATCIBHBIX
3a71a4 U3 pazIuyHbIX 0OmacTel Hayku U npakTuky. MHTepnpeTupoBaHue
PE3VABTATOB € VUCTOM PCATBHBIX OTPAHUICHHUH
IJIEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOATHOCTEN U CTATUCTHUKHA
Nzyuyenne mnpaBuia KOMOHWHATOPUKH M NPUMCHCHHE MPH PCIICHUU
KOMOHHATOPHBIX 33,24,
Perrenne koMOHMHATOPHBIX 33724 METOJOM mepebopa W MO MHPaBHIY
YMHOKCHHUSL.
O3HakoMIEHHE C TOHATHAMH KOMOHHATOPHUKH.  Pa3MCLICHHAMH,
OcHoBHBIE MOHATHS
COUYCTAHUAMH, TMCPECTAHOBKAMH M (OPMYJNAMH [UII WX BBIYHCICHUS.
KOMOHHATOPHKH 06 N
BICHCHUE W TMPUMCHCHHE (GOPMYNI U1 BBIYUCICHHS Pa3MCLICHH,
MEPECTAHOBOK M COUYCTAHUI NPU PEIICHUH 331a4.
Osnakomnenue ¢ OmHomMoMm Heroorona u TpeyroaprmkoMm [lackams.
Perrenne mpakTHUeCKHX 33734 C HWCHONB30BAHHEM TOHATHH W MPaBUI
KOMOWHATOPUKHU
WNayuenne  KmaccH4eckoro  OMPEACTCHUS — BEPOATHOCTH,  CBOWCTB
DJIeMEHTBI TEOPHH | BEPOATHOCTH, TCOPEMBI O CYMME BEPOSITHOCTCH.
BepOsSITHOCTEH PaccmoTpenne npuMepoB BEIMHCICHIS BEPOITHOCTEH. Pemenue 3aaau Ha
BBIYHCIICHHE BEPOSITHOCTEH COOBITHH
O3HakoMIEHHE C TPEICTABICHUEM YHUCIOBBIX JAaHHBIX H  HX
IIpeacrasienne AAHHBIX
XapaKTCPUCTUKAMH.
(TaduHubI AHATPAMMBI,
rpaduicn) Pemrenne mpaktuueckux 3amad Ha 0OpaOOTKY UHMCIOBBIX [JAHHBIX,
P BBIUHCJICHHUC MX XaPAKTCPUCTHK
ITEOMETPUSA

IIpsiMbIe H NMJIOCKOCTH B
NMPOCTPAHCTBE

QopMyIHpoBKa W TPHUBSACHHWE [JOKA3aTENbCTB IPHU3HAKOB  B3aHMMHOTO
PacCIoNOXKCHUS MPSIMBIX W IIOCKOCTCH. PacmoznaBanme Ha depTexkax u
MOJEISIX Pa3INdHBIX CIIyYacB B3aWMHOTO PACIIONIOKEHHS TPSIMBIX H
IJIOCKOCTEH, apTyMEHTHPOBAHHUE CBOMX CYKICHHH.

DopMyTHPOBAHUC OMPCACACHUH, MPU3HAKOB W CBOMCTB MAPALICABHBIX U
NCPNCHAUKY IAPHBIX HHOCKOCTGI\/'I, ABYTI'PAHHBIX U JIMHCHHBIX YTIJIOB.
BrimonHeHNE MOCTPOEHUS YTIIOB MEXAY HPAMBIMH, MPAMOH M IUTOCKOCTBIO,
MEXAY INTOCKOCTAMH TI0 OTMCAHHIO M PACTIO3HABAHHE WX HA MOJEILIX.
Ilprmenerne TPHU3HAKOB M CBOMCTB PACIIONOKEHHS TNPSAMBIX WU IUIOCKOCTEH
IIPH PELICHUH 3a1a4.

Nzo0pakeHre Ha  pUCYHKaX H  KOHCTPYHPOBAaHHE HAa  MOJEIAX
NCPNCHAUKYIAPOB U HAKJIOHHBIX K IIJIOCKOCTH, IPAMBIX, MIapalJICIbHBIX
IJIOCKOCTCH, YIJIOB MEKIY MPIMOH M IUIOCKOCTBIO U OOOCHOBAHHE
ITOCTPOEHUS.

Pemenne 3adav Ha BBIYUCJICHHUC TCOMCTPHUUCCKHUX BCIUYHH. OHI/ICLIBaHI/Ie
paccTodaHud OT TOYKHU OO0 INIOCKOCTH, OT HpHMOI\/'I A0 THIOCKOCTHU, MCKAY
IIOCKOCTAMU, MCXKAY CKPCIMUBAOMIUMUCA NPAMBIMU, MCXKAY MPOU3BOJIbHBIMU
(durypamMu B npOCTPAHCTEE.

DopMyIUpOBaHUE U JTOKA3BIBAHUE OCHOBHBIX TCOPEM O PACCTOSHHUAX (TCOPEM
CYIIECTBOBAHMUSI, CBOWCTBA).

NzobpakeHne Ha 4epTekax U MOJEIAX PACCTOSHHS W ODOCHOBAHHE CBOMX
cyxacHui. OnpeneneHHE W BBYMCICHHEC PACCTOSHHA B TPOCTPAHCTBE.
[Tpumenenne GopMyn U TEOPEM IUIAHUMETPHH [T PELICHUS 3a1a4.
O3HakOMJICHHE ¢ TIOHATHCM MAPAICTBPHOTO MPOCKTUPOBAHHUSA U €T0
CBOMCTBaMH.

[Ipumenenne Teopum i ODOCHOBAaHHMS TOCTPOCHHH W BBIYHCICHHU.
ApPryMEHTHPOBAaHHE CBOHUX CYVJKICHHH O B3aUMHOM  PAacIOJIOKCHUH
MPOCTPAHCTBCHHBIX (QHUTYD

MHororpaHHHKH

Ommcanne nu XAapPaKTCPUCTUKA  PA3JIUYIHBIX BHUI0OB MHOT'OI'PAHHUKOB,
NCPCUNCIICHUC UX 3JICMCHTOB U CBOMWCTB.
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WNzo0pakeHHE  MHOTOTPAaHHMKOB W BBINOJHCHHUE  TOCTPOCHUS  HA
N300PKCHUSAX U MOACTISIX MHOTOTPAHHHUKOB.

Brruncnenne THHEWHBIX 3MEMEHTOB M VIVIOB B IPOCTPAHCTBEHHBIX
KOHHUTYypannsIX, aprYMCHTHPOBAHUE CBOUX CYKICHHH.

XapakTepucTHKa M W300paKCHUE CCUCHUS, BBIUUCICHHC —IUTOMIAACH
MOBEPXHOCTEH.

[Toctpoenre mpocTedmnx ceueHUH Kyda, mpu3Mbl, mupaMuibl. [lpuvmenenue
(haKTOB U CBEACHHH M3 IJIAHUMCTPHH.

O3HakOMJICHHE € BHAAMH CHMMETPHH B MPOCTPAHCTBE, (OPMYIHPOBAHHC
ONpEACICHNI M CBOMCTB. XapaKTEpHUCTHKA CHMMETPHHM TEl BpaIlCHHI H
MHOTOTPaHHHKOB.

IIpnmenenne CBOMCTB CHUMMETPHH NIPH PEIICHUH 3a1a4.

Ucnonp3oBanue  nmpHOOPETCHHBIX  3HAHMM  JUII  HCCICAOBAHMA U
MOJETHPOBAHIS HECIOXKHBIX 331a4.

Nz00pakeHrEe OCHOBHBIX MHOTOTPAHHUKOB H  BBIIOJHCHHEC PHCYHKOBIIO
VCIIOBHSIM 3334

Tera w® noBepxHOCTH
BpALLEHHSA

O3HaKOMJICHHE C BHAAMH TCJI BpaIUCHUs, (hOPMYIHPOBAHUE UX OIMPCACICHUIN
¥ CBOMCTB.

DopMyIHPOBAHUEC TCOPEM O CCUCHHH IMapa IUIOCKOCTBIO U ILIOCKOCTH,
KacarenbpHOH K chepe.

XapakTepUCTUKA U U300PAKCHUES TSI BPALICHHUS, UX PA3BEPTKH, CCUCHUS.
PcmicHne 3amay Ha TIOCTPOCHUC CCUCHMM, BBIYHCICHUC UIWH, PACCTOSHUH,
yrioB, miomanci. [IpoBeacHUC MOKA3aTCIBHBIX PACCYKACHUUNPU PEIICHUU
3aJad.

IlpuMeHCHUE CBOMCTB CHUMMETPHH THPH PEIICHHM 330a9 HA TCJA BPAIICHU,
KOMOHHALIHIO TC/I.

M300paskeHHe OCHOBHBIX KPYTIBIX TCJ M BBIMOJIHCHHUEC PUCYHKA MOYCIOBHIO
3aJa4uu

N3mepenust B reomeTpHH

O3HaKOMJICHHE ¢ HOHATHAMH IIOIAIN U 00beMa, AKCHOMaMUH CBOHCTBAMHL.
Pemrenune 3azav Ha BBHIMKCICHHE MIOIAACH MIOCKUX (PHUIYP ¢ NPHUMECHCHHEM
cootBeTcTBYIOIHX (hopmya u daxroB u3 mnanuMmerpuu.MayueHue teopeM o
BBIYUCICHHN OOBCMOB  IPOCTPAHCTBCHHBIX  TCLPCLICHHE 3aJad  Ha
npuMeHeHue  QopMyn  BBHUUCICHHS 00bemoB.M3yuenue dopmyn s
BBIYUCIICHHS TUTOMANCH MOBEPXHOCTEH MHOTOTPAHHUKOB U TCJ BPALICHMS.
O3HaKOMJICHHE ¢ METOOM BBIYHCICHUS II0MATH MOBEPXHOCTH CEPHL.
Pemrenue 3anad Ha BBHIYHCICHHE TUIOMAACH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
TEJ

Koopaunate! 1 BeKTOpPBI

O3HakOMJICHHE C TOHATHEM BEKTOpa. M3ydeHHE AEKapTOBOW CHCTEMBI
KOOPAHMHAT B MPOCTPAHCTBE, MOCTPOSCHUE 10 33AaHHBIM KOOpAUHATAM TOUYEK H
IJIOCKOCTEH, HAXOKACHUE KOOPAMHAT TOUCK.

Haxoxnenne ypaBHeHHH OKpy:KHOCTH, c(epbl, miockoctd. Brrumcnenue
PAcCTOSIHUI MEXKAY TOUKAMH.

Hsyuenne CBONCTB BEKTOPHBIX BENHYWH, NPaBHI PA3JIOKECHHUI BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MNPAaBUJI HAXOXACHUS KOOPAMUHAT BEKTOpa B
HPOCTPAHCTBE, MPABWII ACUCTBUM C BEKTOPAMHU, 3aJaHHBIMU KOOPAUHATAMU.
Ilppmenenne TeopuM TIpH PEIIEHHH 33Jad Ha JACHCTBHA C BEKTOpPaMH.
Hsyuenne ckamapHOro NPOM3BEACHHMA BEKTOPOB, BEKTOPHOTO YpaBHEHHA
psIMOU U TWIOCKOCTH. [ IprMeHeHne TeOpHH pH pEIICHUH 33a0ad Ha ACHCTBHA
¢ BEKTOpPaMH, KOOPAUHATHBIM METOA, NPUMEHEHUE BEKTOPOB ISl BBIYUCICHUS
BEJIMYUH YITIOB U PACCTOSIHUM.

O3HakOMIIGHHE C JOKa3aTEIbCTBAMH TEOPEM CTEPEOMETPHH O B3aHMHOM
PACcIONOKECHUU NPSIMBIX H IIIOCKOCTEH ¢ UCIOJIb30BAHUEM BEKTOPOB
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