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1 HOSACHUTEJIBHASA 3AIINCKA

PabGouast ydeOHas mporpamma 001E00pa30BATEIBPHON  TUCIIUILTAHBI
«MatemaTiKay MpenHa3HaueHa JUIsl U3YYCHHUs] MAaTEMATHKHU B MPO(decCHOHAIBHBIX
oOpazoBatenbHbix opranuzauusax CIIO, peanusyrommx o00pa3oBaTeIbHYIO
nporpaMMy cpeaHero oomero oOpa3oBaHUS B TIpeIeiax OCBOSHHUS OCHOBHOM
obpazoBarenbHor mporpammbl CIIO (OOIT CIIO) Ha 6a3e OCHOBHOI'O OOIIEro
o0pa3oBaHUs MPU MOATOTOBKE CHEIHATUCTOB CPEAHETO 3BEHA.

«MaremMatuka»  sBAsSeTcs ~ y4eOHOM  AUCHUIUIMHOW  oOs3aTeNbHOU
npenMeTHoi obnactu «Marematuka u undopmarukay OI'OC cpennero obiero
oOpasoBaHws.

B mpodeccronanbHbIX 00pa30BaTENBbHBIX OpPTaHU3AIUAX, PEATU3YIONINX
00pa3oBaTeNbHyI0 MPOTPAaMMYy CPEIHETO0 OOIero oOpa3oBaHUs B Mpejenax
ocsoeHuss OOII CIIO nHa 0a3e OCHOBHOTO oOOIIEro 00pa3oBaHMs, YydyeOHas
aucuIuinHa «MareMaTiKay u3ydaeTcsl B 001e00pa3oBaTeIbHOM [UKIIE y4eOHOTO
mwiana OOIl CIIO na 6a3e ocHOBHOro 0O0IIero oOpa3oBaHHs C MOJIyYEHHEM
cpeaHero o0IIero 0opa3oBaHus

Conepxanne  mporpaMmbl  y4eOHOW — aucHUIUIMHBL  «MaremaTtuka
HaIpPaBIICHO Ha JOCTH)KCHHE CIICTYFOIIUXIIEIICH:

. obecrieueHne CPOPMUPOBAHHOCTU TPEACTABICHUN O COIMAIBHBIX,
KyJIbTYPHBIX U UCTOPUUECKHUX (DAKTOpAX CTAHOBJICHUS] MATEMATHKU;

. obecrnieueHrne cHOPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHUYECKOTO 1
MaTEMaTUYECKOTO MBIIIICHUS,

. oOecrnieueHne CHOPMUPOBAHHOCTH YMEHUU MPUMEHATH MOIYYCHHBIC
3HAHUS [P PEHICHUN PAa3IMYHBIX 33719,

. obecrieueHre cHOPMUPOBAHHOCTH TIPEICTABIICHUNA O MaTeMaTHKE KaK
qacTh  OOIIEUeIOBEUECKON  KyIbTYphl, YHHUBEpPCATbHOM  SI3bIKE  HAYKH,
TI03BOJIAOIIEM OIMHCHIBATH M U3y4YaTh PEATbHBIE TPOIIECCHI U SIBICHU.

Marematuka  sBisieTcss  (QyHIaMEHTAIBHBIM  00IIe00pa30BaTeIbLHBIM

y‘{C6HBIM MpeaAMCTOM CO CIIOKHUBIIMMCA YCTOI‘/’I‘H/IBBIM COACPIKAaHUEM H 06HII/IMI/I
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TpeOOBaHUSAMU K TIOJITOTOBKE 00YYaIOIINXCS.

B mpodeccronanbubix 00pa3oBaTeNbHBIX OpPTaHU3AMAX, PEATUIYIOMIMX
00pa30oBaTeNbHYIO MPOrpaMMy CpeaHero oomero obpa3oBaHMs B Ipeaesax
ocBoenuss OOIl CIIO na 6a3e OCHOBHOrO 00IIero OOpa3oBaHHs, H3YUCHHE
MaTeMaTUKd HMMEET CBOM OCOOCHHOCTM B  3aBUCUMOCTH OT Hpoduis
npodheCCHOHAIBHOTO 00pa30BaHUs.

[Ipu ocBoenun cnemuanbHocTet  CIIO  TexHuueckoro  mpoduis
npodeccuoHanbHOro 00pa3oBaHus MaTeMaTHKa U3ydyaeTcs 0oJiee yriayOseHHO, KakK
npoduiabHas ydeOHas OUCHUIUIMHA, YYWUTHIBAIoUas crenupuKky OCBanBaeMbIX
CIIEIMAIbHOCTEMN.

OTO BBIpaXKaeTcs B COJCPNKAHUU OOY4YEHHs, KOJWYECTBE YaCOB,
BBIIETIIEMBIX HA W3YYEHHE OTACNBbHBIX TEM IMPOTPAMMBbI, TTyOWHE WX OCBOCHUS
CTyACHTaMH, 00bEME U XapaKTepe MPaKTUUECKUX 3aHATHUH, BUIAX BHEAYIUTOPHON
CaMOCTOSATENIbHOM pabOThI CTYICHTOB.

[Ipodunuzanms neneii MaTeMaTHYECKOrO OOpa30BaHUSA OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3alMK Y4eOHOU AesTeNbHOCTH oO0yyaromuxcs. J{ns
TEXHUYECKOTO, COIHAIbHO-3KOHOMHUYECKOTO mpodumield mnpodecCHOHaILHOTO
oOpa3oBaHusi BBIOOp LieJel CMeIaeTcss B IParMaTUYecKOM HalpaBJICHUH,
NpeayCMaTpUBAIONIEM YCHJIEHHE U paCHIMpeHHe MPHUKIATHOTO XapakTepa
U3y4EHUS MaTEMaTHKH, NMPEUMYIICCTBEHHOW OpPUEHTAMM Ha aJrOPUTMHYECKUN
CTHJIb TI03HABATEIILHON ACSATEIHHOCTH.

[IpodunpHas cocraBisiomas OTpaxkacTcsi B TpPeOOBaHUSAX K MOJATOTOBKE
00yJaronuxcs B 4acTu:

. oOriel cucTeMbl 3HAHUN: COIEPIKAaTENIbHBIE TIPUMEPBI UCTIOIb30BAHUS
MaTeMaTHYECKUX HJIeH U METOOB B MPO(PEeCcCHOHAIBHOI 1eATEeIbHOCTH;

. YMEHUH: pa3nuuue B  ypoBHE TpeOOBaHMH K  CIOXKHOCTH
NPUMEHSIEMBIX aITOPUTMOB;

. IPAKTHYECKOr0 MCHOJIb30BAaHUSI MPUOOPETEHHBIX 3HAHUN M YMEHUM:

HHAWBUIYAJIBHOI'O y‘IC6HOFO OmnbITa B IIOCTPOCHHH MATCMAaTUYCCKHX MOHCHCﬁ,
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BBITIOJTHEHUH UCCIIEI0BATENbCKIX MTPOEKTOB.

Copepxxanne y4eOHOM AUCUMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH CO/I€PKaTENIbHBIMU JIMHUSIMHU 00Y4EHUSI MaTeMaTHKe:

J anreOpanydeckasi JUHUS, BKIIOYAIONIAsi CUCTEMATU3AIMIO CBEJICHUI O
YHCliaX; U3y4eHHEe HOBBIX U 0000I1eHNEe paHee U3yUYEHHBIX orepaiuil (Bo3BeACHHE
B CTElEHb, M3BJICUYEHUE KOPHS, JIoTapu(pMUpoBaHUE, CUHYC, KOCHHYC, TaHTEHC,
KOTaHTe€HC M 00paTHBIE K HUM); U3YY€HHE HOBBIX BHJIOB UMCJIOBBIX BBIPAXKEHUH U
dbopMyI; COBEpPIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB M BBIYUCIUTEIHHON
KyJIbTYpBl, paCIIMpPEHHE M COBEPIICHCTBOBAHWE aireOpanvyeckoro anmapara,
chOpMHUPOBAHHOTO B OCHOBHOM IIKOJE, M €ro MpPUMEHEHHE K PEeIICHUIO
MaTeMaTUYeCKUX U MPUKIIAJHBIX 3a/a4;

. TEOPETUKO-PYHKIIMOHATIbHAS JTUHHS, BKIIOYAIOLIAsi CUCTEMAaTU3aLUIO
U pacliipeHHe CBEACHUH O (YHKUMIX, COBEPIICHCTBOBaHHE TIpadUuecKuX
YMEHUH; 3HAKOMCTBO C OCHOBHBIMHU HICSIMH U METOJaMH MaTeMaTHYeCKOTO
aHaimM3a B 0ObEeMe, MO3BOJSIOMIEM HCCIEAO0BATh JJIEMEHTApHbIE (QYHKIHH U
pemaTh MpOCTeHIINe TeoMeTpHuecKue, (U3NYeCKHe M Jpyrue MPHUKIATHbIC
3a1auu;

. JVHUS YpaBHEHUH M HEPAaBEHCTB, OCHOBAaHHAs Ha MOCTPOCHUU U
UCCIIEIOBAaHUH MaTEeMAaTUYECKUX MOJENEH, mepeceKaronascs ¢ anredpanyeckoi u
TEOPETUKO-QYHKIIMOHAIBHON  JIMHUSMU U BKJIIOYAlOU[ass  pa3BUTHE U
COBEpULICHCTBOBAHWE TEXHUKU aNreOpanyecKux MpeoOpa3oBaHUN IJsl PEIICHUs
ypaBHEHHI, HEPABEHCTB M CHCTEM; (POpMHUpOBaHUE CHOCOOHOCTH CTPOUTH U
UCCIIEIOBATh MPOCTEHIINE MaTeMaTHUYEeCKHE MOJETHU MPU PEUICHUH MPHUKIaJIHbIX
3a7a4, 33/1a4 U3 CMEXHbIX U CIIEHUAIbHBIX TUCIHUILINH,

. reoMeTpuuecKas JTMHUS, BKIIOYAIONIasl HArJIsAHbIe MPEICTABICHUS O
IPOCTPAHCTBEHHBIX (PUTypax W U3ydeHHE UX CBOMCTB, (JOPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpPAXEHUS, pPAa3BUTHE CIOCOOOB T'€OMETPHUYECKUX
U3MEpPEHHUI, KOOPAWHATHOTO M  BEKTOPHOTO  METOAOB  JJISl  PEIICHUs

MAaTCMAaTUYCCKUX U ITPHUKIIAJHBIX 3a1a4;



. CTOXaCTUYEeCKasl JIMHUS, OCHOBAHHAS HAa Pa3BUTHU KOMOWHATOPHBIX
YMEHUHM, TNPEJICTABICHUNA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY’KaIOILEro MHUpA.

N3yuenue oOieo0Opa3oBaTeabHOTO YYE€OHOr0 AUCIHUIUIMHBL «MartemaThka
3aBepIlaeTcs MOJABEACHUEM UTOTOB B (JOopMe IK3aMEHa B paMKax MPOMEKYTOYHOU
aTTECTalluM CTYJIEHTOB B Mpolecce ocBoenusi ocHoBHOM OOIT CIIO ¢ nonyuyenuem

cpeaHero o0Iero 0opa3oBaHus.

2 TJIAHUPYEMBIE PE3YJILTATHI OCBOEHMS YYEBHOT'O
JUCHMILIAHBI

OcBoeHue  coaepkaHusi ~ y4eOHOro  JUCHUIUIMHBI  «MaremaTuka
o0ecreynBaeT IOCTHIKEHHUE CTYJICHTaMU CJICAYIOIINX Pe3yJIbTaTOB:

. JJMYHOCTHBIX:

- c(hopMUPOBAHHOCTH TPEJCTABICHUN O MaTeMaTHKE KaK YHUBEPCAJTIbHOM
SI3BIKE HAYKH, CPEIACTBE MOJICTUPOBAHMSI SIBJICHUM U TIPOIIECCOB, HESIX U METOJaX
MaTEMAaTHUKH;

- TIOHUMaHHE 3HAYMMOCTH MATEMaTUKH JUISi HAayYHO-TEXHHYECKOIO
mporpecca, CGHOPMHUPOBAHHOCTh OTHOIICHHWS K MaTeMaTHKE Kak K 4YacTu
00111eUeIOBEUECKON  KYyJIBTYphl uepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHUSA
MaTEMaTUKH, PBOJIIOIMEH MaTEMaTUYECKUX UJICH;

- pa3BUTHE JIOTHYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMSI,
ANTOPUTMUYECKOMN KYJIbTYPhl, KPUTUUYHOCTH MBIILICHUS Ha YPOBHE, HEOOXOIUMOM
Ut Oy Tytiei mpodecCHOHATBLHOW ACSITEIBHOCTH, JJIsl TPOIOJDKEHUS 00pa30BaHUS
U cCaMO0Opa30BaHMUS;

- OBJIQJICHUE MATEeMaTUYECKUMHU 3HAHUSAMH U YMEHHUSIMHU, HEOOXOIUMBIMHU B
MOBCEHEBHON  JKM3HU, I OCBOCHHS CMEXKHBIX ECTECTBEHHO-HAYYHBIX

JUCIHIMIIVIMH MW JUCHHIIIMH HpO(I)CCCI/IOHaJII)HOFO oHUKJIa, I IIOJIYUCHHA
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oOpa3oBaHusi B 00yacTsAX, He TPeOYyIOIUX YIIIyOJEHHOW MaTeMaTH4YeCKOn
MOJITOTOBKY;

- TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCIE
caM000pa30BaHNI0, HA TPOTSKEHUHM BCEH >KM3HU; CO3HATEIBHOE OTHOIICHHE K
HEeNpepbIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCHEIIHOW NpOQecCHOHATBHONH U
00I1IeCTBEHHOH 1A TENIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM TBOpPYECKOW U
OTBETCTBEHHOU N1 TEILHOCTH;

- TOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeNbHOM,  OOIIECTBEHHO  IMOJIE3HOM,  Y4eOHO-HCCIEA0BATEIbCKOM,
NPOEKTHON U JPYTUX BUJAX ACATEIbHOCTH;

- OTHOIICHHE K MNPOPECCHOHATBHON NEATEIBHOCTH KaK BO3MOXHOCTHU
ydyacTHs B PEIIGHWH  JIMYHBIX,  OOILIECTBEHHBIX,  T'OCYAAapPCTBEHHBIX,
0011IeHAITMOHAIBHBIX MPOOJIEM;

. MemanpeomemHbix:

- YMEHHE CaMOCTOSATENIbHO ONPEIENATh LETH JEATEIbHOCTH M COCTABIAThH
IUTaHbl  ACSTENBHOCTH; CaMOCTOATEIbHO OCYIIECTBISATh, KOHTPOJUPOBATH U
KOPPEKTHPOBATh JIEATENBbHOCTh; HCIOJIb30BATh BCE BO3MOXKHBIE PECYpChl JUIs
JIOCTH)KEHUSI TIOCTaBJIIGHHBIX IIeNIell M pealu3alud IUIAaHOB JESTENbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3IMYHBIX CUTYAIUX;

- yYMEHHE TPOIYKTHBHO OOINATHCS M B3aUMOJEHCTBOBATH B IPOLIECCE
COBMECTHOM  JIEATEIbHOCTH, YYUTHIBATH TMO3UIUU  JAPYTUX  YYACTHHUKOB
NesTeNbHOCTH, 3G (HEKTUBHO pa3pemiaTb KOH(PIUKTHI;

- BJQJICHUEC HaBbIKAMH I[103HABATEJIbHOM, YueOHO-HCCIEe0BATEIbCKOW U
IPOEKTHOM JEsATeNbHOCTH, HAaBBIKAMHM pPa3pelIeHus] MpoOieM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOUCKY METO/IOB PELICHHUS IPAKTUYECKHUX 3a/1a4,
NPUMEHEHHIO Pa3IMYHBIX METOJI0B MTO3HAHUS;

- TOTOBHOCTh H CIOCOOHOCTh K CaMOCTOSITEIbBHOW HWH(POPMAIIMOHHO-

M03HABATEIbHOU ACATCIIBHOCTH, BKIKOYasds YMCHHUEC OPUCHTHUPOBATLECA B pa3JIMYHBIX
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UCTOYHUKAX HHQOpPMAIMHM, KPUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH
uHGOpPMAIIMIO, TOTYYAEMYIO U3 Pa3TUYHBIX HCTOYHUKOB;

- BIJIQJICHUE S3BIKOBBIMU CpPEICTBAMHU: YMEHHE SICHO, JOTMYHO M TOYHO
U3JlaraTh CBOIO TOUKY 3PEHHUS, UCIIOIb30BaTh aJ€KBaTHBIE S3bIKOBBIE CPEICTBA;

- BJIAJICHUE HaBbIKaMH II03HABATEJIbHOW pe(pIeKCuu KaK OCO3HAHUS
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHMi, TPaHUI] CBOETO 3HAHWS W HE3HAHMSI, HOBBIX [TO3HABATENIbHBIX 337a4 U
CPEICTB AJI UX JOCTUKEHUS;

- LEeJeyCTPEMJIEHHOCTb B  TIOMCKax W  NPHHITHUM  PELICHMIA,
CO00pa3UTENbHOCTh U MHTYULINS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH;
CIIOCOOHOCTB BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

o npeomemmuoix:

- c(OpMUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHKE KaK YacTH MHUPOBOH
KyJbTypbl M MECT€ MaTeMAaTHKH B COBPEMEHHOM LMBWIM3ALMH, CHOcOOax
ONMCaHUS SBJICHUI PEAIbHOIO MUPA HA MAaTEMAaTUUYECKOM SI3BIKE;

- C()OPMUPOBAHHOCTh NPEJACTABICHUA O MAaTEMaTHUYECKHX MOHATHIX Kak
BOXHEHIINX MaTEMaTUYECKMX MOJENSAX, MO3BOJSIOLIMX ONMCHIBATH M H3Yy4aTb
pa3Hble MPOLECCHl W SBJIECHUS; MOHUMAHUE BO3MOXHOCTH AKCHOMATHYECKOIO
IOCTPOEHUSI MaTEMATUUYECKHUX TEOPHIL;

BJIAJICHUE METOJAMH JI0Ka3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHHE HX
IPUMEHSATH, IPOBOAUTH JOKA3aTEIbHbIE PACCYK/ICHHS B XOJ€ PELICHUS 3a/1a4;

- BJIAJICHUE CTAHJAPTHBIMM [pPUEMaMHU PpELICHUS pPalUOHAIBHBIX U
UPPALMOHAIBHBIX, IOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI
Y HEPABEHCTB, UX CHUCTEM; MCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTpamm, B
TOM YHMCJIE JUIsl MIOWCKAa MYTH PEHICHUS WM WUIIOCTPALUWU PEIICHUS YPAaBHEHHH U
HEPABEHCTB;

- c(OpMHUpPOBAaHHOCTb  MPEACTABICHUH 00  OCHOBHBIX  HOHITHSX
MaTEMaTUYECKOro aHAJIM3a U UX CBOKCTBAX, BJIAJICHHE YMEHUEM XapaKT€pU30BaATh

IIOBCACHUC (I)yHKHHﬁ, HCIIOJIb30BAHUC I10JYYCHHBIX 3HAHUU JJIA OIIMCaHuA H
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aHaJIu3a peaIbHbIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMM IIOHATHUSAMHU O IUIOCKMX W IPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (pUrypax, uX OCHOBHBIX CBOMCTBAX; C(OPMUPOBAHHOCTHh YMEHHUS
pacro3HaBaTh reoMeTpuyeckue (QUrypbl Ha 4eprexkax, MOJACNIAX U B PEaTbHOM
MUpE; IPUMEHEHNE U3YUYEHHBIX CBOWCTB I€OMETpUUYECKUX (uryp u dopmyn s
pelIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IIPAKTUYECKUM COACPIKAHUEM;

- c(hopMHPOBAHHOCTH MPENCTABICHUM O MPOIECCaX U SIBJICHHSIX, MMEIOIINX
BEPOSITHOCTHBIN XapaKTEpP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUpE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OILICHUBATh BEPOSITHOCTU HACTYIUICHHS] COOBITUH B MPOCTEHIIMX MPAKTHYECKHX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJINYMH;

- BJIAJICHUE HAaBBIKAMH MCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMm

IIpH PCUICHUHU 3a7a4.

3 COAEPXKAHUE YUEBHOM JUCOUILJIAHBI

Bsenenne
Martematuka B  HayKe, TEXHHUKE, OJKOHOMHUKE, HH(POPMAIIMOHHBIX
TEXHOJIOTHAX M IPAKTUYECKOW JnedresnbHOCTU. llenm w 3amaum  m3yueHus
maTemaTuku npu ocBoeHuu npodeccuit. CIIO u cnermansuocteit CI10.
AJI'EBPA
Pa3zButue noHATHA 0 YHCIIE
[{esbie u panoHaNIbHBIE YUCA. JIeHCTBUTEIIBHBIE YUCTIA.
KopHu, crenenu u jiorapupmbl
Kopuu u crenenu. KopHu HaTypaJbHOM CTENEHU U3 YUCIA U UX CBOMCTBA.
CreneHn ¢ pauuMOHAIBHBIMHU IIOKA3aTeJsIMM, MX cBoWcTBa. (CreneHu ¢

I[CﬁCTBHTCJILHBIMPI IMOKa3aTC/IsIMU.
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Jlorapugm. Jlorapugm umcaa. OcHOBHOE JorapupmMuueckoe TOKIECTBO.
Jlecsituunble u HaTypaibHble Jorapudmel. I[lpaBuna geiicTBuii ¢ morapudmamu.
[Iepexon Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanne anreopamvyeckux Bbipaxenmii. [IpeoGpasoBanue
palMOHAIbHBIX, UPPALMOHAIbHBIX, CTEIIEHHBIX, IIOKA3aTeJIbHBIX "
Jorapu(pMHUECKUX BbIPAXKEHUH.

OCHOBBI TPUTOHOMETPHUU
OcCHOBHBbIC IOHATHSA

Pannannasa mepa yrna. BpamarensHoe nBuxeHne. CUHYC, KOCHHYC, TAHI'€HC
U KoTaHreHc uyucia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXkAecTBa DOpMyIibl
npuseneHuss. PopMyiibl ciioxeHuss. PopMyIIbl yIBOCHHUS.

IIpeoOpa3oBanusi MPOCTEHIIMX TPUTOHOMETPHYECKHUX BbIPasKeHHUIA.

IIpeobpa3oBaHne CyMMBbl TPUTOHOMETPUUYECKUX (PYHKIMM B IPOU3BEACHUE U
IIPOU3BEICHUS B CYMMY.

Tpuronomerpnyeckue ypaBHeHHs1 1 HEPaBeHCTBA

IIpocreiiire TPUTOHOMETPUYECKUE YPABHEHHS.

OOpatHble TpUroHomerpudeckne (GyHKUMH: ApPKCUHYC, apKKOCHUHYC,
apKTaHI€HC.

®YHKIUHA, UX CBOMCTBA U TPA®GUKHU

@®yukuun. OO6nacTe ompeneraeHuss W MHOXKECTBO 3HAUEHUH; Trpaduk
(GyHKIUM, TOCTPOEHNE IPaPUKOB PYHKIMM, 3aJaHHBIX Pa3INYHBIMU CIIOCOOAMH.

CeoiictBa  (pyHknuu.  MOHOTOHHOCTb,  YE€THOCTb, = HEUYETHOCTb,
OTPaHUYEHHOCTb, MEPUOAUYHOCTh. I[IpoMexyTku Bo3pacTaHuss U YOBIBaHHUS,
HauOonblllee M HAaUMEHbLIEE 3HAYEHUs, TOYKU HIKcTpemyma. ['paduueckas
uHTepripetauus. I[lpumepsl (QYHKIMOHAJIBHBIX 3aBUCMMOCTEH B pealIbHBIX
npoueccax U siBIeHUAX. Apudmernueckue onepaunu Haj GyHKuusaMu. CroxHas
byukius (komno3uiiys). [loHsTHE 0 HEMPEPHIBHOCTH (HYHKITUH.

Oo6patnble ¢ynknun. OOmacTe omnpeneneHus © 00JIACTh 3HAYCHUM

obparHoit pynkuuu. I'padux oOpaTHON PYHKIIUH.
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CreneHnble, NOKa3aTelbHbIe, JorapupmMuyeckue U
TPUIrOHOMeTpH4YeckHe GPyHKuMU. OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIUH

Omnpenenenuss ¢GyHKuud, wux cBodcTtBa u rpaduku. I[IpeobpazoBanus
rpa¢ukoB. [lapanenbHplil nepeHoCc, CHMMETPUsSI OTHOCUTEIBHO OCEl KOOPAUHAT U
CUMMETpPUS OTHOCUTENIBHO Ha4yajla KOOPAUHAT, CAMMETPHUS OTHOCUTENIBHO MPSAMOU
V= X, paCTsKEHUE U CKATUE BJIOJb OCEN KOOPAUHAT.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

MocaenoBareabHocTu. CrocoObl 3agaHUs U CBOMCTBA  YHCIOBBIX
nocienoBareiabHocTel. CyMMHpOBaHHE IOCJEN0BAaTEIbHOCTEN. beckoHeuHO
yOBbIBarol1asi FeOMETpUYECKasi IPOTPECCHs U €€ CyMMaA.

IIpousBoanas. Iloustue 0 MpoOU3BOIHON (PYHKIIMH, €€ T€OMETPUUECKUN U
(¢uznyeckuil cMbIca. YpaBHEHHE KacaTeapbHOU K rpaduky ¢pyHkuuu. [IponszBoaHsie
CyMMBI, pPa3HOCTH, IIPOM3BEICHUSA, 4YacTHblEe. [IpOM3BOJHBIE  OCHOBHBIX
aneMeHTapHbIX (pyHkuuid. [IpuMeHeHrne mpou3BOJHON K MCCIEN0BaHUIO0 (DyHKUINN
U 1nocTpoeHuto rpaduxoB. Ilpumepsl HCHOIB30BaHUS NPOU3BOIHON  UId
HAaXOXJECHUS HAWIy4dllIero peIIeHus B IPUKIAAHBIX 3axadax. Bropas
IPOM3BOJHAs, €€ TeOMETpUUYECKUN U pusnueckuil cMmbici. HaxoxneHue ckopoctu
JUIS TIpoLiecca, 3aAaHHOT0 (POPMYJION U rpapUKOM.

IlepBooOpa3nas u mHTerpaJ. [IpuMeHeHne onpeaeIeHHOro NHTErpaia s
HAXOXJEHUS IUIOIIAAM KpUBOJMHEWHOM Tpaneuuu. @Dopmyna HproToHa—
JleitOnuna. Ilpumepsl npuMeHeHus: HHTerpaia B (U3UKE U TEOMETPHH.

Ilpakmuueckue 3anamus

IIpakTnueckass padora: «BbluKCIEeHUE TPOUZBOJHON DJIEMEHTAPHBIX
MaTeMaTHYECKUX (QYHKIIMH U UX KOMOWHAIUII»

IIpakTnueckass padora: «lIprumMeHeHHMEe NPOU3BOAHON B MNPHUKIATHBIX
3a1agax»

IIpakTuyeckass padora: «MccreqoBanne GyHKIUM TIPH  TTOMOITA

MIPOU3BOJHOW
12



IIpakTHyeckas padora: «MeTOabl HAX0XKICHHUS HHTETPAIa»

IIpakTuyeckas padora: «lIpuMeHeHHe ONpPENENEHHOIO0 HWHTErpajia B
MIPUKJIAIHBIX 3a/1a4ax»

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHusI U CHCTeMbl YpaBHeHHH. PanuoHanbHblE, UppALMOHAIBHBIE,
MOKA3aTEJIbHbIE U TPUTOHOMETPUUYECKHE YPABHEHUS M CUCTEMbl. PAaBHOCHUIIBHOCTD
ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PELICHMS (pa3joKEHUE
HAa MHOXXWTEJM, BBEJICHUE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, rpaduyecKuid
METO/I).

HepaBencrBa.  PannoHanmbHBIE,  HppalMOHAJIBHBIC,  IIOKA3aTEJIbHbBIC
nHepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.

HUcnonb3oBanue CcBOWCTB M IpauKoB (PYHKUUA IPH PpelieHuu
YPaBHeHUIl U HepaBeHCTB. MeTo uHTepBaioB. M300pakeHre Ha KOOPAMHATHOM
IJIOCKOCTA MHOYKECTBA PEIICHUM ypAaBHEHW W HEPABEHCTB C JAByMS
IIEPEMEHHBIMHU U UX CUCTEM.

Ilpakmuueckue 3anamus

IlpakTuyeckas padora: «PemeHue HppalMOHAIBHBIX  ypaBHEHUH,
HEPABEHCTB U CHUCTEM»

IIpakTuueckass  padora: «PelleHMe  MOKA3aTEbHBIX  ypPaBHEHUH,
HEPABEHCTB U CHCTEM»

IIpakTnueckass padora: «Pemenue morapu@mMuyeckux ypaBHEHHH,
HEPABEHCTB U CHCTEM»

IIpakTuyeckas pabGora: «PelieHHEe TPUTOHOMETPHUUECKUX YpPaBHEHUH,
HEPABEHCTB U CHUCTEM»

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEM

OneMeHTbl KOMOMHATOpUKUM OCHOBHBIE MOHSATHUS KOMOMHATOPUKU. 3aJadyu

Ha MOJCYET YHMCJIa Pa3MEIICHUN, NEPECTAHOBOK, coueTaHnil. Pemenue 3amad Ha

nepebop BapuantoB. Popmyna OuHoma Hbpiorona. CBoilicTBa OMHOMHHAJIBHBIX
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kodp¢unuentoB. Tpeyrompuuk Ilackans. DneMeHTHI TeOpUH BEPOSTHOCTEH
CoObITHE, BEpOSITHOCTH COOBITHS, CII0)KEHHUE U YMHOXKEHHE BEPOATHOCTEH.

DONeMEHThl ~MaTEMAaTHYECKOM  cTaTUCTUKH  lIpeactaBineHne  maHHBIX
(TabmuIrel, TUATPaMMBI, TPAhUKH).

Ilpakmuueckue 3anamus

IIpakTuyeckas padora: «PenieHue 3amady Mo KOMOMHATOPUKE U TEOPHUH
BEPOSITHOCTE»

I'EOMETPUA
IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosioxkeHne IByX NpsIMBIX B IpocTpaHcTse. [lapamnensHocTh
NpsIMOM U TUIOCKOCTH. I[lapamienbHOCTh IWIOCKOCTEW. llepreHauKynsspHOCTh
OpsAMOM M IIOCKOCTH. [leprneHauMKynsp W HakJIOHHAsA. YTOJ MEXAYy HNpsSAMOU H
MIJIOCKOCTBIO. JIByrpaHHbIii yTOJI. VYron MEXKITY IJIOCKOCTSAMM.
[lepneHAUKYISIPHOCTh JBYX IUIOCKOCTEW. I['eomeTpuueckue mnpeoOpa3zoBaHus
IIPOCTPAHCTBA: MNapAJUIECIbHBIA IEPEHOC, CUMMETPHUS OTHOCUTEIBHO INIOCKOCTH.
[TapannensHoe mnpoekTupoBaHue. IM3o0paxeHue NPOCTPAHCTBEHHBIX (UTYP.
Mmuororpanauku. Bepiunsl, pedpa, rpaHu MHOTOTPaHHHUKA.

[Tpuszma. Ilpsimas mpusma. IlpaBunbnas mnpusma. [lapannenenunen. Kyo.
[upamupa. IlpaBunbHasgs nupamuga. YcedeHHas nupamuga. lerpasup.
CummMmerpuu B KyOe, B mapajuienenunesae, B npuzMe u nupamuae. Cedenus kyoa,
npu3Mbl W nupamusl. IIpeactaBieHne O MPaBWIBHBIX MHOTOIPaHHUKaX
(TeTpasape, KyOe, OKTa’ape, MOJIEKadape M HKocadfape). Tema W MOBEPXHOCTU
Bpamienuss Llunuuap u koHyc. YceueHHslit konyc. OcHOBaHME, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pas3Beprka. OceBble CEUEHUST UM  CEUCHUS,
napajuiensHbeie ocHoBaHuio. ap u cdepa, ux ceyenus. KacarenpbHas miockocTh K
chepe. Msmepenuss B reomerpun OO0beM u ero wusMmepeHue. HHrerpanbHas
dbopmyna oobemMa. Dopmyisibl 00beMa KyOa, MPSMOYTOJIBLHOIO MapalijieenuIe/a,

npu3Mbl, TUIuHApa. PopMyiibl 00beMa nupamMuabl U KoHyca. GopMyIibl MIIOLIAAN
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MOBEPXHOCTEN MUIMHAPA U KOoHyca. DopMyiibl oObeMa mapa U Tiomaan cephl.
[Tomo6ue Ten. OTHOMICHMS TUIOIIAICH TOBEPXHOCTEH N 00bEMOB MOAOOHBIX TE.
KoopauHaTtsl 1 BeKTOPBI

[IpsmoyrosibHasi (IekapToBa) CHUCTEMa KOOpPAMHAT B MPOCTPAHCTBE.
dopmysa pacCTOSHUA MEXKIY JABYMsI TOUYKaMH. YpaBHEHUs cdepbl. BeKkTopsl.
Monayns BekTopa. PaBeHCTBO BEKTOpOB. (CJ0KEHHME BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucCIIO. Pa3iioxkeHne BEKTOpa MO HANPABICHUSAM. YTOJ MEXKIY ABYMS
BekTopamu. IIpoekius Bektopa Ha ocb. Koopaunatel BekTopa. CralsipHOE
MIPOU3BEICHUE BEKTOPOB. MCronp30BaHNEe KOOPAMHAT U BEKTOPOB MPHU PELIEHUU
MAaTEMATHYECKUX U MPUKIAJIHBIX 3a]1a4.

Ilpakmuueckue 3anamus

IIpakTnyeckas padora: «Boruncnenue 31eMeHTOB, MIIOMAACH U 00HEMOB
MHOTOTPaHHUKOB)

IIpakTnueckasi padora: «Briuncienue 3JIeMEHTOB, IUIOMIAACH U 00BEMOB

TCJI BpaICHU A

4 TEMATUYECKOE IINTAHUPOBAHUE

[Ipu  peanuzauum  coaepxaHus  oOIIE0Opa30BaTEIbHON  y4eOHOTO
mucrutinHbl «Matematukan nipenenax ocoenust OOIT CIIO na 6a3e 0CHOBHOTO
obmiero oOpa3oBaHUs € IIOJAYyYEHHEM CpeaHero oOmiero  oOpa3oBaHuUs
MaKcUMaJibHas yueOHasi Harpy3Ka oOydJaroIuXcs COCTABIISIET MO CIIEIMATIEHOCTSIM
CIIO TexHUYECKOTO U COLUATbHO-3KOHOMUYECKOT0 npoduiieit — 258 yac. M3 Hux
aynuTopHasi (00si3aTenbHas) Harpy3ka OOydarolMXcs, BKJIIOYAs MPAKTUYECKUE
3aHsTUA, — 234 yaca; u3 HUX 24 yaca — npaktudeckue 3aHsaTusi, 210 yacoB —

JICKIIMHY, KOHCYJIbTalluH - 6 4acoB, ITPOMCXKYTOYHAA aTTCCTallvsd — 18 yacos.
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TEMATHUYECKHWMH IIJIAH

Buab! yueoHoii padorsl | KosinuecTBa 4acos
Obs13aTesqbHast yueOHasi
Makcumanb Kone HArpy3Ka IIpomexyTo
y
Conepma}me oﬁyqe}mﬂ HasA JAbTAIMH B ToM uncJae YHas
Harpy3ka BCero | o, Mexcunn aTTecTalMs

1 2 3 4 5 6 7
BBenenue 1 - 1 - 1 -
Pa3zButue noHsATHA O 3 ) 3 ) 3 )
qucIe
KopHun, CTCIICHHU, 44 ) 44 ) 44 )
JorapuQMbl
TTomyceMecTpoBblii
TEeKYITHH KOHTPOITb 2 - 2 - 2
3HaAHUI
DyHKIHU 8 - 8 - 8 -
YpaBHeHUA u 12 ) 12 6 6 )
HEpaBEHCTBA U TpadUKU
OCHOBBI TPUTOHOMETPUH 30 - 30 2 28 -
HduddepenuupoBanHbiii ) ) ) ) ) )
3a4ET 3a MEePBbI CEMECTP
HToro 3a 1-ii cemecTp: 102 - 102 8 94 -
Hauana
MaTeMaTUYECKOTO 22 - 22 6 16 -
aHaIM3a
WuTterpain 16 - 16 4 12 -
ITommycemecTpoBbIit
TeKyIIUN KOHTpPOIIb 2 - 2 - 2 -
3HaHUI
Komb6unaropuka 4 - 4 - 4 -
Teopust BepoATHOCTEH H
MaTeMaTuyecKas 8 - 8 2 6 -
CTaTHCTHKA
Ilpsimble ¥ TUIOCKOCTH B 32 ) 3 ) 30 )
MIPOCTPAHCTBE
ITomycemecTpoBbIit
TEeKYITHH KOHTPOITb 2 - 2 - 2 -
3HaHUI
MHororpaHHuKH u 8 ) 28 ) 26 )
KPYTJIBIE Tea
KoopauHatel 1 BEKTOPHI 16 - 16 - 16 -
CeMeCTpOBBIi  TEKYIIHI ) ) ) ) ) i
KOHTPOJIb 3HAHUH.
HToro 3a 2-ii cemecTp: 132 6 132 16 116 18
Bcero 3a roa 258 6 234 24 234 18
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B teuenne 1 kypca kaxapiM 00y4daroIUMCs BBITOIHICTCS UHIAUBUAYaTIbHBIN
MPOEKT M0 OJIHOM MJIM HECKOJBKUM TUCIUIUIMHAM, 32 CUET BPEMEHH, OTBEJCHHOTO
Ha u3y4yeHue IucHMIUIMHbI (DemepalibHbId rocynapcTBEHHBI 00pa30BaTEeNbHBIM
CTaHIapT CpeaHero (MOJIHOro) olmiero oOpa3oBaHUs, YTBEP)KIEHHBIA MPUKA30M

MunoOpnayku Poccun ot 17 anpenst 2012 r. Ne413)

TemaTnka HHAMBUAYAJIBLHBIX IPOEKTOB

1 Hayka tpuronomerpus

2 Ponp MaremaTuku B JOCTHXKEHUAX APYTUX HAYK

3 MHOrorpaHHMKH B TEOMETPUH, IPUPOJE, APXUTEKTYPE U HCKYCCTBE
4. Benukue yueHble MaTeMaTUKU

5 HcTopus mosBieHus: U pa3BUTHSI MOHATHS (PYHKITUH

6 CoBpeMeHHbIE OTKPBITHS B 00J1ACTH MAaTEMATUKH

7. PazButne nonstua o umcine. McTopus OTKPBITUS KOMIUIEKCHBIX

YUCCII U UX IPUMCHCHHC

8. Hctopusi mMOSBIEHHWS W OCHOBHBIE TIOHATHS MaTeMaTHYECKOM
CTaTUCTUKHU
9. Kpusbie BTOporo nopsiaka

10. Jlorapu¢gm uucna. JlorapupmMudyeckue ypaBHEHUS U HEPABEHCTBA,
UX peLIeHUe

11.  Crenenp uncna ¢ IEHCTBUTENBHBIM NOKa3aTeneM. [lokasaTenbHbie
YPaBHEHUS U HEPABEHCTBA, UX PELIEHUE

12. TlpowsBomHas GyHKIUHM U €€ TEOMETPUYCCKUN, MEXaHUYECKUH W
DKOHOMHUYECKUI CMBICII

13.  I'padsl, ucropus nosiBieHus u npuMmenenue. [lpunoxenue rpados
K PEIIECHUI0 KOMOMHATOPHBIX U BEPOSITHOCTHBIX 3a/1a4

14. OcobenHoctu Habopa MaTeMaTHYECKUX TEKCTOB B  Cpele

MicrosoftWord
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15. OOyyenue u NPOU3BOAUTEIHHOCTh TpyJa (PKCHEPUMEHTAIBHOE
UCCIIEIOBaHKE C TOMOIIbIO QYHKIUI U rpaduKOB)

16. Iloawem Tena U3 BOOBI

17.  Amoptuzauus 000pya0BaHUS

18. Ilepenpaa yepes pexy

19. CocraBieHue €104YHON TUPIISHIBI

20. BekTOopHBIE qUAarpaMMbl B LEMIX NEPEMEHHOTO TOKA
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5 XAPAKTEPUCTHUKA OCHOBHbBIX BU/1I0B
YYEBHOM JESATEJbHOCTH CTYJIEHTOB

Conep:xanue 00yueHust

XapaKTepucTHKa OCHOBHBIX BH/IOB /IeSITEJILHOCTH CTYAeHTOB ( Ha
YPOBHE YUeOHBIX AelCTBHIA)

BBenenne

O3HaKOMJICHHE C POJIbI0O MAaTEeMAaTUKH B HayKe, TEXHUKE, SKOHOMHKE,
MH(OPMAITMOHHBIX TEXHOJOTHSIX M MPAaKTHYECKON JCeSITEIHLHOCTH.
O3HakOMJIGHHE C TENsIMH M 3aJladaMd W3y4YeHHUsS MAaTeMaTUKW MpU
ocBoernn npodeccuit CI10 u cnermmanprocTeit CITO

AJITEBPA

Pa3BuTHe NOHATHS O YHCIIE

BremmonHenne apuMeTHUECKUX JACHCTBUN HAJ YHCIAMH, COYeTas
YCTHBIC ¥ TUCHbMEHHBIE MPHEMBI.

Haxoxmenne ommOoK B MpeoOpa3oBaHMSIX U BRIYUCICHUAX (OTHOCHTCS
KO BCEM MYHKTaM IPOTPaMMEI)

KopHn, crenenn, jorapugmsi

O3HakoOMJIEHHE C TIOHSATHEM KOpHA n-i CTENeHH, CBOICTBaMH
pazuKanoB U IpaBWIaMHU CPaBHEHUS KOPHEH.
@dopMmynupoBaHME  ONpEACIEHUs KOpHA U  CBOMCTB  KOpHEM.

Brruncnenue u cpaBHEHHE KOPHEH, BBIMOJHCHUE TMPUKUIKA 3HAYCHHS
kopas.IIpeoOpasoBanue YHCIOBBHIX W OyKBEHHBIX BBIPAKEHUH,
CoJIepIKaIlInX PaJrKalbl.

BremmonmHenne pacderoB 1o QopmynaMm, COACpIKAIINM pPaUKabI,
OCYIIECTBIISS He00X0MMBIE MOJICTAHOBKH u
npeoOpaszoBanus. OnpeaeiecHHe  PaBHOCWIIBHOCTH — BBIPAXKCHUH  C
paaukanamu. Pemenre nppalrioHaIbHBIX YPaBHCHHIA.

O3HAKOMIICHHE C TIOHITUEM CTEIICHU C JCHCTBUTEIBHBIM MTOKA3aTEIEM.
Haxoxnenue 3HAYEHU N CTETICHH, HCTIONB3YSI npu
HEO00XOIUMOCTHHHCTPYMEHTAIILHBIC CPEIICTBA.

3anuchIBaHUE KOPHS n-H CTENEHW B BHJE CTCIEHH C APOOHBIM
ToKa3aTeyieM U Ha00opoT.

@opMyJIUpOBAaHUE CBOWCTB CTElNeHel. BpluucieHue cremneHend ¢
paIlMOHANBHEIM  TOKA3aTeNIeM, BBHITIOJHCHUE TNPUKUAKU 3HAYCHUS
CTEIEeHU, CPABHEHUE CTETICHEH.

[IpeoOpazoBanue YMCITOBBIX W OYKBEHHBIX BBIPAKEHHH, COAEPIKAIINX
CTEITICHHU, IPUMEHSS CBOMCTBA. PelieHne moka3aTenbHbBIX YPaBHCHUH.
O3HakoOMIIEHHE C IPUMEHEHUEM KOpHEH U CTeneHel Mpu BBIYUCICHUU
CPeIHUX.

IIpeoOpa3oBanue
ajredpanyecKux BbIpasKeHU M

Brimonaenne npeoOpa3oBaHW BBEIPAKCHUN, TPHUMEHEHHE (hopMmy,
CBSI3aHHBIX CO CBOMCTBAaMU CTEIICHEH U JIorapu(MOB.
Ompenenenne 00JIACTH TOMYCTUMBIX 3HAYCHHUM JIOTapH(PMUIESCKOTO
BBIpaKeHMsI. Perienne torapuMudecKux ypaBHEHUH

OCHOBBI TPUTOHOMETPHUUA

OcCHOBHbBIC IOHATHS

N3yueHnue paamaHHOTO METOJAa W3MEPEHUSl YIJIOB BpalICHUS U HX
CBS3M C TpaaycHOW Mepoil. M3o0paxkeHue yIJIOB BpalicHUS Ha
OKPY>KHOCTH, COOTHECEHHUE BETMIMHBI YTJIa C €r0 PAaCMOI0KEHHEM.
dopMmynrpoBaHUE ONPEACICHUI TPUTOHOMETPUICCKUX (YHKIMMA IS
YIJIOB MOBOPOTa U OCTPBIX YIJIOB MPSMOYTOJBHOTO TPEYroJbHUKA U
00BSICHEHHE UX B3aMMOCBSI3U

OcHoBHbBIE IIpumeHeHne OCHOBHBIX TPUIOHOMETPUYECKUX TOXKIECTB  JUIS
TPUTOHOMETPHYECKHe BBIYUCIICHHUS 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKLUHMH MO OAHON U3
TOAKIECTBA HUX

IIpeodpa3oBaHue N3ydeHre OCHOBHBIX ()OPMYJS TPUTOHOMETPHH: (OPMYIIBI CIOKEHHUS,
npocTeiiux YABOEHHS, TPeoOpa30BaHusi CyMMBl TPUTOHOMETPHUUECKUX (YHKLHUI B
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TPUTOHOMETPUYECKUX
BbIpasKeHU

MPOU3BEICHUE M TPOU3BEJACHUS B CYMMY U NpPHUMCHEHHE MpHU
BBIUMCICHUA 3HAUYEHUS TPUTOHOMETPHYECKOTO  BBIPAKECHHUA W
YIPOILEHUS €TO0.

O3HaKOMIIEHHE CO CBOHCTBAMHU CHUMMETPUM TOYEK HA EIMHUYHOU
OKPY>KHOCTH Y IPUMEHEHHE WX JUIsI BEIBOJIA ()OPMYT IPUBEACHUS

Ipocreiimme
TPUTOHOMETPHYECKHe
YPaBHEHMS

Pemenne mo ¢opmymnam u TPUTOHOMETPHUYECKOMY KPYTy HMPOCTEHIINX
TPUTOHOMETPUUYECKUX YPABHEHHI.

[IpumeHeHne oOMMX METOAOB pelIeHHs ypaBHEHWH (IpUBEACHUE K
JUHEHHOMY, KBaJpaTHOMY, METOJ PAa3JIOXKEHUS Ha MHOXKUTEIH,
3aMeHbl ~ [EPEMEHHOW) IpM  pELIEHUH  TPUTOHOMETPUYECKUX
YpaBHEHHH. YMEHHME OTMedaTb Ha Kpyre pEmeHUs MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApPKCHHYC, APKKOCHHYC H
APKTaHIeHC YUCIIA

O3HakoMJIEHHE C  IIOHATHEM
¢GyHKUIHH.

WzydeHue ompenencHuii apKCHHYyCa, apKKOCHHYCA,
yucia, (GOpMYyJIHUpOBAaHHE HX, HM300paKEHHE Ha
OKPY>KHOCTH, IPUMEHEHHE ITPH PEIICHUH YPaBHEHUH

0o0paTHBIX  TPUTOHOMETPHUYECKHUX

apKTaHTEeHCA
€ IMHUYHOUN

®YHKIHWU, UX CBOMCTBA U TPA®UKH

DyHKIUH. IonsiTne 0
HeNpepbIBHOCTH (PyHKIMH

O3HaKOMJIGHHE C TOHSATHEM NEPEMEHHOW, MPUMEPaMH 3aBHCUMOCTEH
MEK1y epeMEHHBIMHU.

O3HakOMJIEHHE C TIOHATHEM Tpaduka, onpeaescHre NpUHaIeKHOCTH
Touku rpaduky QyHkuum. OmpeneneHue mo ¢Gopmyne HpocTeiiei
3aBHCHMOCTH, Buaa ee¢ rpaduka. Breipakenue mo Qopmyie oIHOM
MepeMEHHOM yepe3 Apyrue.

Os3HakoMiieHHE cC ompeneneHneM (yHKOUH, (QOpPMYyITHMpPOBAHUE €ro.
Haxoxaenue obnactu onpeneneHus U 00JacTu 3HaUCHUH QYHKINH

CBoiicTBa (yHKITH.
I'paduueckan
uHTepnperammsa. Ilpumepsl
(pyHKIHOHATBHBIX

3aBHCHMOCTell B peaabHBIX
npoueccax 1 siBJIeHUsIX

OsHakomyeHHEe C TpuMepaMu (YHKIMOHAIBHBIX 3aBHCHMOCTEH B
peaNbHBIX MPOIeccax U3 CMEXKHBIX AUCIUIUINH.

O3HakOMJIGHWE C JOKa3aTeJbHBIMH PACCYKACHUSIMH HEKOTOPBIX
CBOMCTB JMHEHHOM W KBaApaTHYHOW (YHKIWUHA, TPOBEACHUE
WCCTIEAOBAHMS JTUHEHHOW, KyCOUHO-TUHEHHOW, IpOOHO-THMHEHHOW U
KBagpaTUUHOW (yHKIMH, mocTpoeHrne ux rpadukos. [locTpoeHue u
yreHue rpapukoB ¢pynkuuii. MccnenoBanne QpyHkumu.

Cocrapienue BUOB (QYHKIMI 110 JaHHOMY YCIIOBHIO, PEIICHHE 3a/1ad
Ha 9KCTPEMYM.

Brinmonnenne npeoOpa3oBanuii rpaduka GyHKIMK

Oo0paTHble PYyHKINH

[IpuMmeHeHne CBOWCTB (DYHKUIMH IPU HCCICAOBAHWH ypPAaBHECHHUH U
pemieHny 3a1ad Ha AKCTpeMyM. O3HaKOMIIEHHE C TIOHSTHEM CIIOJKHOM

CreneHHble, MOKa3aTeIbHbIE,

Jorapudmuyeckue "
TPUTOHOMETPHYEeCKHe
(pynxnumn. Oo0paTHbIe
TPUTOHOMeETPHYECKHE
GyHKuMH

GyHKIIH
Brouucnenne 3HavueHWi (QyHKIMH <TI0  3HAUYEHHIO  apTyMEHTAa.
OrmpenenieHne MONOKEHUSI TOUKH Ha rpaduke 1mo ee KOOpAMHATAM U
Hao00poT.

Hcnonb3oBanue CBOWCTB QYHKIMNA AJISl CPAaBHEHHUS 3HAUCHHN CTETICHEH
U JIOrapu(MoB.

IMoctpoeHne rpauKOB CTEMEHHBIX M JIOrapU(PMHUUYESCKHX (DYHKIIUH.
Pemienne mokasaTenbHBIX M JIOTapU(QMUYECKUX ypaBHEHUH U
HEPaBEHCTB 0 U3BECTHBIM aJITOPUTMAaM.

O3HakOMIJIEHUE C NOHATUEM HEIPEPHIBHOM mnepuoandeckoil GpyHKIuy,
¢dopMynupoBaHHEe CBOICTB CHHyca UM KOCHHYCa, IIOCTPOCHHE
uXrpa)uKoB.

O3HakOMJIEHHUE C IOHITHEM I'apMOHMYECKUX KOJeOaHUN U IpUMepaMu
TapMOHMYECKUX KOJEOaHWH Ul ONMCAHUS IIPOLECCOB B (hH3UKE H
JOpyTUX 00JIACTSX 3HAHUSI.
O3HakOMJIGHHE ¢ MOHATHEM

pa3pbIBHOM TIePUOUYECKON
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¢bynkunm,popMynpoBaHue  CBOWCTB TaHIeHCa M KOTaHTEHca,
MOCTPOCHUE UXIPadUKOB.

[IpumeHeHne CBOMCTB  (YHKUMHA JUIS  CpPaBHEHUS  3HAUYCHHH
TPUTOHOMETPUYECKUX  (QYHKLUWH, pPEUICHus TPUTOHOMETPUYECKUX
YpaBHEHUH.

Brmonaenne npeoOpazoBanus rpadukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

O3HaKoOMIICHUE C IIOHATHEM YHCIOBOH IOoCJICOA0BAaTCIbHOCTH,
criocobamu ee 3aJlaHus1, BBIYHCIICHUAMU €€ YJICHOB.
O3HaKOMIICHHE C BBIYHCICHHEM CYMMBI OECKOHEYHOT'0 YHCIIOBOTO

MocienoBaTeabLHOCTH psAga Ha TpUMEpPE BBIYHMCICHHS CYMMBI OECKOHEYHO YOBIBaIOIICH
Te€OMETPHYECKON MTPOTPECCHH.
Pemtenne 3amau Ha npuMeHeHHe (OPMYIIBI CYMMBI OECKOHEYHO
yOBIBAIOIICH T€OMETPHYCCKON TTPOTPECCHH
O3HaKOMJICHHUE C ITOHITHEM TPOU3BOIHOM.
Nzydenne u hopMynupoBaHUe €e MEXaHHYECKOTO U TEOMETPHYECKOTO
CMBICTIa, N3yUeHHUE aIrOPUTMAa BBIYUCIICHUS MIPOU3BOJHON HA TIPHUMEpPE
BBIYMCJICHUS MTHOBCHHON CKOPOCTH H YIJIOBOro kod(hduimeHTa
KacaTelbHOMH.
CocraBneHue ypaBHCHHUS KacaTelIbHOM B OOIIEM BHJIE.
YcBoenne mnpaBwin auddepeHIUpPOBaHUs, TaOMUIBI MPOU3BOIHBIX
Tpoussonas " ce | YICMCHTAPHBIX (yHKIMA, TpUMEHEHUE A QG hepeHITUPOBAHMS
(hYHKITHI, COCTaBICHHSI YpaBHEHUS KacaTeIbHOM.
npuMeHeHne

M3yuenue TeopeM O CBSI3M CBOHCTB (YHKIMH W IIPOU3BOIHOM,
(hopMyITUPOBKA UX.

[IpoBenenre ¢ MOMOIIBIO TPOWM3BOAHOW WCCIIEAOBAaHUS (DYHKITUH,
3aJlaHHOH (hOPMYJIOH.

YcTaHOBJICHHE CBSI3U CBOWCTB (DYHKIIMM W TPOU3BOJHOW IO WX
rpadukam.

[Ipumenenne TPOM3BOMHONW JUISI pEIICHHs 3aJad Ha HaXOXKICHHE
HauOO0JIBIIET0, HANMEHBIIIETO 3HAYCHUS U Ha HAX0XKJIEHUE dYKCTpeMyMa

IlepBooOpa3Hasi U HHTErpas

O3HaKOMJICHHUE C IOHATHEM UHTETpajia v MepBOOOpa3HOM.

N3yuenune TpaBuiia BBIYKCIICHUS TIepBOOOPA3HOM u
teopembiHproTOHa— JleHOHMIIA.

Pemenne 3amauy Ha CBs3b IEpPBOOOpa3HOM W €€ MPOU3BOIHOM,
BBIYHCJICHUE TIEPBOOOPA3HOM /ISl TaHHOU (DYHKITUH.

Pemenne 3amad Ha TpUMEHEHWE WHTeTpajiia JUIsl BBIYHCICHHA
(hM3MYECKUX BEIVYWH M TUIOMIAICH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUsT H  CHCTEMBbI
ypaBHenuii. HepaBeHncrBa u

CHCTEMBI HEPaBCHCTB
ABYMSA MEPEMEHHBIMU.

C

O3HakoMIIGHHE C  MPOCTEUIIMMHU  CBEACHUSIMH O  KOPHSX
anredpandecKkux ypaBHEHHH, IOHATUSMH HCCIEAOBAHUS YPaBHEHUN U
CHUCTEM ypaBHECHUM.

N3yueHnue Teopuu paBHOCHMIBHOCTU YpPAaBHEHHU U €€ MPUMEHEHHUS.
[loBTOpeHne 3ammcu pemeHus] CTaHNAPTHBIX YpaBHEHUW, MPHUEMOB
MmpeoOpa3oBaHUsl ypaBHEHWH ISl CBENEHUS K CTaHAapTHOMY
YPaBHEHHUIO.

Pemenne  pannoHANBHBIX, HWPPAIHOHANBHBIX, IOKa3aTEIbHBIXH
TPUTOHOMETPUYECKUX YPABHEHHUH U CHCTEM.

Ucnonp3oBanue CcBOWCTB U TpadukoB GYHKIUH IS pEHICHUS
YpaBHEHUM. IToBTOpEHUE OCHOBHBIX MIPUEMOB peuieHus
cucrtem.PerieHre ypaBHEHM C NOpPUMEHEHHEM BCEX IIPUEMOB
(pazmokeHUSTHA ~ MHOXKHTEIHW, BBEJICHUS  HOBBIX  HCH3BECTHBIX,
MOJICTAHOBKH, TPa)UIeCcKOro METO/Ia).

Pemenue cucteM ypaBHEHMH C  TNPUMEHEHHEM  Pa3JIUYHbIX

21




coco60B.O3HaKOMIIEHHE C OOIIUMH BOIPOCAMH PEIICHHUs] HEPAaBEHCTB
U HCIIONB30BAaHME CBOWCTB M TpadukoB (GYHKIMH IIpHU pELICHUH

HepaBeHCTB.PeH_ICHI/Ie HCPABCHCTB n CHUCTEM HCPAaBCHCTB (¢
MPUMCHCHUCM Pa3JINYHBIX CII0CO0O0B.
HpI/IMeHeHI/IC MaTeMaTH4YCCKUX MCTOO0B JJIsL peUICHUA

COJlep)KaTeNbHbIX 3a/lad U3 Pa3IMuYHBIX O0JlacTell HAyKU U NPAKTHUKH.
WHTepnipeTnpoBaHre pe3ynbTaToOB C YUETOM PEATbHBIX OTpaHUYEHUI

JIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcHOBHBIE
KOMOMHATOPUKH

IMMOHATHSA

Wzyuenne mpaBuina KOMOWHATOPUKU W TNPHUMEHEHHE MPHU PEIICHUH
KOMOWHATOPHBIX 3a/1a4.

Pemenne koMOWHATOPHBIX 3a/lady METOJOM Iepedopa U IO MPaBILTY
YMHOXEHHUSL.

O3HakOMJIGHHE C TIOHSATHAMH KOMOWHATOPHKH: Pa3MEIICHUSIMH,
COUYCTAaHHSMH, MEPECTAHOBKAMH U (HOPMYJIaMU JUIS UX BBIYHCICHUS.
OOBbscHeHUEe W TIpUMEHeHUe (OpMYIT IS BBEIYMCIICHUS Pa3MEICHUH,
MEPECTAHOBOK M COYCTAHUI MPU pEIICHUN 3aj1ad.

Osznakomiieane ¢ OmHOMOM HproToHa W TpeyrompHHKOM Ilackars.
Pemenne mpakTuueckux 3a1ad ¢ UCMOIb30BAaHUEM ITOHSITUN U TPABUI
KOMOWHATOPHUKHU

DJ1eMeHTBI
BepPOSITHOCTEH

TEOpHH

N3ydenne KJIaCCHYECKOrO0 OMNPENENICHUS BEPOATHOCTHU, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEIA.
PaccmoTtpenue npuMepoB BBIYUCICHUS BEepOsiTHOCTEH. Perenue 3amau

Ha BBEIYHCIICHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiienne
(Tadauubl

rpaduxn)

JAHHBIX
aunarpaMmmal,

O3HakoOMIICHHE C MNpEeACTaBJICHUEM  YHCJIOBBIX OaHHBIX W HUX
XapaKTCpUCTUKAMMU.

Pemenne MPAaKTUYCCKUX 3aJady Ha o6pa60TI<y YHCJIOBBIX JaHHBIX,
BBIYHCJICHHUE UX XapPaAKTCPUCTUK

T'EOMETPUA

IIpsiMmble W IJIOCKOCTH B
NMPOCTPAHCTBE

DopMyIHpPOBKA U MPUBEACHUE JOKA3aTEIBCTB MPU3HAKOB B3aUMHOTO
pacToOXKeHHsI MPSAMBIX U TUIOCKOCTeN. Pacnio3HaBaHne Ha depTekax u
MOJIETISIX Pa3UYHBIX CIy4aeB B3aMMHOTO PACIOJOXKEHHS MPAMBIX H
IJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYKACHUM.

dopMynHpOBaHUE ONPEICICHHUM, MPU3HAKOB U CBONCTB MapalICIbHBIX
Y TIepIIEeHANKYISIPHBIX TUNIOCKOCTEH, MBYTPAHHBIX U THHEHHBIX yTIIOB.
BrimonHenne mMOCTpOEHWS YIIIOB MEXIY TMPSAMBIMH, TPSIMON H
IJIOCKOCTBIO, MEXIY IMIIOCKOCTSIMU 110 OMUCAHUIO U PAaCIO3HABAHUE UX
Ha MOJIEJIAX.

[IpumeHeHne TNPU3HAKOB M CBOWCTB PACIONIOKEHUS TPSAMBIX H
IJIOCKOCTEH MPU PELICHUY 3a7a4.

N3o0paxkeHne Ha pUCYHKaX © KOHCTPYMPOBAaHWE HA MOJECISAX
MEPIeHANKYIIPOB M  HAKIOHHBIX K  IUIOCKOCTH,  IPSMBIX,
napajiedbHBIX IOCKOCTEH, YTIOB MEXAY MPSMON U IUJIOCKOCTBIO U
000CHOBaHHUE MOCTPOCHUSI.

Pemenne 3a1a4 Ha  BBIYHUCIICHHC TCOMETPUUCCKUX BCJIIMYHH.
OnuceIBaHue pacCTodHUA OT TOYKHM 10 IINIOCKOCTH, OT HpHMOﬁ 10
IJIOCKOCTH, MCKIAY MIIOCKOCTAMH, MCKAY CKPCHIMBAOIIUMUCA

MPSMBIMHU, MEX]Ty IPOU3BOIBHBIMU (DUTYpaMH B IPOCTPAHCTBE.
QopMyIHpOBaHUE U JTOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSIX
(TeopeMm cyliecTBOBaHUS, CBOWCTBA).

N3o0paxeHne Ha yepTekax U MOJECISIX PACCTOSHUS M OOOCHOBaHHE
cBOMX cCyxnaeHuid. OrmpenereHne W BBHIYNCICHHE pPACCTOSHHUNA B
npoctpancTBe. [Ipumenenue Qopmyn u TeopeM IUTAHUMETPUH IS
peuieHus 3a1a4.

O3HaKOMJIGHHE C TIOHSATHEM MapajuleIbHOTO MPOEKTHPOBAHHUA M €r0
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CBOMCTBaMU.

[Ipumenenne Teopun TSI 0OOCHOBAHMSI IIOCTPOCHUN W BBIYHCIICHUH.
ApryMEHTUpPOBAaHUE CBOUX CYXICHUM O B3aUMHOM PACIOIOXKEHUU
MPOCTPAHCTBEHHBIX (UTYp

Onmcanre W XapaKTePUCTHKA Pa3IMYHBIX BHUIOB MHOTOTPaHHHKOB,
MEPEYUCIICHUE UX DJIEMEHTOB M CBOMCTB.

N3o0paxkeHrne MHOTOTPAaHHUKOB U BBITIOJHCHHE IIOCTPOCHUS Ha
M300pKCHUAX W MOJICIISIX MHOTOTPaHHUKOB.

Breruncnenne NHEHHBIX 3IEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpaLUAX, apTyMEHTHPOBAHUE CBOUX CYKICHHA.
XapakTepucTUKa W H300paKCHHE CEUCHUS, BBIYUCIICHUC IUIOMIAJCH
MOBEPXHOCTEH.

[TocTpoenne mnpocTeHMMX CcedeHUH KyOa, TPHU3MBI, MTHPaAMUJIBL.

MHOrorpaHHuKH N
[IpumeHeHue GakTOB U CBEACHUHN U3 IUNITAHUMETPHUH.
O3HakomlleHHME €  BUJAaMU  CUMMETpUd B IPOCTPAHCTBE,
dbopMmynupoBaHHME ONpEACNCHUH W  CBOWCTB. XapaKTEPHCTHKA
CUMMETPHH TeJl BPaIlleHUs] © MHOTOTPaHHUKOB.
[IpumeHeHue CBONCTB CUMMETPUH NP PEILICHUU 3a]1a4.
Hcnonp3oBanne MpHOOPETEHHBIX 3HAHUM IS HWCCIENOBAaHUSA W
MOJIETTUPOBAHIS HECIIOKHBIX 33]1a4.
N3o0paxkeHne  OCHOBHBIX  MHOTOIPDAaHHUKOB ¥ BBITIOJHCHHE
PUCYHKOBITO YCIIOBHSIM 3a/1a4
O3HakOMJIGHHWE C BHJAMH TeJl BpalleHus, (OPMYIUPOBAHHE HX
OTpeIEICHUN U CBOKCTB.
DopMyIHpOBaHUE TEOPEM O CEUCHHH IIapa ITOCKOCThIO U TIOCKOCTH,
KacaTelIbHOH K cdepe.
XapakTepucThKa W H300pakKeHWe Ted BpalleHus, HX pa3BepTKH,
CEYEHUSI.
Tesa U NMOBEPXHOCTH N
Pemenne 3amad Ha TIOCTpOEHHE CEYEHWH, BBIYHCICHHWE JTUH,
BpallleHUus

pacctosiHu#, yrioB, Momiageil. IlpoBeneHue  J10Ka3aTebHBIX
paccyKJICHUUIIPHU PELICHUY 3a7a4.

[IpumeHeHue CBONCTB CHMMETPUM TpU pEIICHUH 3a7ad Ha Teja
BpalleHus, KOMOMHAIIHIO TEJ.

N300paxkeHne OCHOBHBIX KpYTJBIX TET U BHIMOJIHCHUE PUCYHKA
MOYCIIOBUIO 3a/1a4u

H3mepeHusi B reoMeTpuu

O3HakOMJIEHHE C IIOHATHSAMM IIIOIIAJA M 00beMa, aKCHOMaMUHU
CBOMCTBaMH.

Pemenne 3amay Ha BBIUMCIICHHE IUDIOMIANEH IUIOCKUX GUTYD C
MPUMEHEHUEM  COOTBETCTBYROIMUX  (opmyn u  ¢akTtoB  u3
mianuMeTpun. M3yuenne  teopeM 0 BBIUMCIIEHUH 00bEMOB
MPOCTPAHCTBEHHBIX TEI,pEUICHUE 3aJad Ha NPUMEHEHHE (Qopmy
BBIYUCICHUS 00beMOB. M3yueHne GopMy:n Ui BEIYUCIICHUS TUTOINACH
MTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BpaIcHUSI.

O3HAKOMJICHHE C METOJOM BBIYHCIICHHUS IUIOMAAN ITOBEPXHOCTH
cepsl.

Pemienne 3amay HAa  BBIYMCIEGHHE  IUIOLIAACH  MOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJ

KOOpI[l/IHaTbI 1 BEKTOPbI

O3HaKOMIIEHHE C TIOHITHEM BeKTopa. M3ydueHue JeKapTOBOM CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, MOCTPOCHUE IO 33JlaHHBIM KOOpAWHATAM
TOYEK U TUIOCKOCTEH, HAXOXKACHNE KOOPANHAT TOYEK.

Haxoxxmenne  ypaBHGHHH  OKPYXXHOCTH,  C(ephl, IUIOCKOCTH.
Brruucnenue paccTostHUN MEXTYy TOUKAMHU.

N3yueHue CBOWCTB BEKTOPHBIX BEIWYUH, IPABHI PA3NOKECHUS
BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE, TMPAaBMI HAXOXKICHUS
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KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, MPABUI ACHCTBUI C BEKTOpaMmu,
3aJJaHHBIMU KOOPIWHATAMH.

[IpumeneHue Teopuu MpuU PElICHUU 3aad Ha JCHCTBHUS C BEKTOpPaMHU.
WN3yueHue cKadsIpHOTO  MOPOU3BEACHHUS  BEKTOPOB, BEKTOPHOTO
YpaBHEHHUS MPSMOH U TUIOCKOCTH. lIpuMeHeHne Teopuu mpH pereHu
3a/la4 Ha JICUCTBUS C BEKTOPaMH, KOOPAWHATHBINA METOJ, IPUMEHEHHE
BEKTOPOB JJI1 BHIYMCICHUS BEIMYUH YTJIOB U PACCTOSIHUM.
O3HakoMIIGHHE C JOKa3aTelbCTBAMHU TEOPEM CTEPEOMETPUU O
B3aMIMHOM DPAaCIIOJIOKEHHH TIPSMBIX U IUIOCKOCTEH C MCIOJIB30BaHUEM
BEKTOPOB
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