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1 HOSACHUTEJIbBHASA 3AIINCKA

PabGouast ydeOHas mporpamma 001IE00pa30BATEIBPHON  TUCIUILTAHBI
«MatemaTiKay MpenHa3HaueHa JUIsl U3YYCHHUS] MAaTEMATHKHU B MPOodecCHnOHAIbHBIX
oOpazoBatenbHbix opranuzauumsax CIIO, peanusyrommx 00pa3oBaTeIbHYIO
nporpaMMy cpeaHero oéimero oOpa3oBaHUS B TIpeJesiax OCBOSHHUS OCHOBHOM
obpazoBarenbHor mporpammbl CIIO (OOIT CIIO) Ha 6a3e OCHOBHOI'O OOIIEro
o0pa3oBaHUs MPU NOATOTOBKE CHEIIHATUCTOB CPEHETO 3BEHA.

«Marematuka»  sBAsSeTcs ~ y4eOHOM  AUCHUIUIMHOW  oOs3aTelbHOU
npenMeTHoi obiactu «Marematuka u undopmarukay OI'OC cpennero obiero
oOpazoBaHws.

B mpodeccronanbHbIX 00pa30BaTENbHBIX OpPTaHU3AIUAX, PEATU3YIONINX
00pa3oBaTeNbHyI0 MPOTPAaMMy CPEIHETr0 OO0Iero oOpa3oBaHUs B Mpejenax
ocsoeHuss OOII CIIO nHa 0a3e OCHOBHOTO oOOIIEro 00pa3oBaHMs, YydyeOHas
auciuIuinHa «MateMaTiKay u3ydaeTcsl B 0011e00pa3oBaTeIbHOM [UKIIE y4eOHOTO
mwiana OOIl CIIO na 6a3e ocHOBHOro 00IIero oOpa3oBaHHs C MOJIyYEHHUEM
cpeaHero o0IIero 0opa3oBaHus

Conepxxanue  mporpaMmbl  y4eOHOW — mucHUILIMHBL  «MaremaTtuka
HaIpPaBIICHO HA JOCTH)KCHHE CIICTYFOIINXIIEIICH:

. obecrnieueHne CPOPMUPOBAHHOCTU TPEACTABICHUN O COIMAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOpAX CTAHOBJICHHUS] MATEMATHKU;

. obecrnieueHrne cHOPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHIECKOTO U
MaTEMaTUYECKOTO MBIIIICHUS,

. oOecrnieueHne CHOPMUPOBAHHOCTH YMEHUU MPUMEHATH MOIYYCHHBIC
3HAHUS [P PEIICHUN PA3IMYHBIX 33719,

. obecrieueHre cHOPMUPOBAHHOCTH TIPEICTABICHUNA O MaTEMaTHKE KaK
qacTh  OOIIEUeIOBEUECKON  KyIbTYphl, YHHUBEpPCAIBHOM  SI3bIKE  HAYKH,
TI03BOJISAOIIEM OIHUCHIBATH M U3y4YaTh PEATbHBIE TPOIICCCHI U SIBIICHU.

Marematuka  sBisieTcss  (yHIaMEHTAIBbHBIM  00IIe00pa30BaTeIbLHBIM

y‘{C6HBIM NpeaAMCTOM CO CIIOKHUBIIMMCA YCTOI‘/’I‘H/IBBIM COACPKaHUEM H 06HII/IMI/I
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TpeOOBaHUSIMU K TIOJITOTOBKE 00YYaIOIINXCSI.

B mpodeccronanbabix 00pa3oBaTeNbHBIX OpPTaHU3AIMAX, PEATUYIOMINX
00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oomero obpa3oBaHMs B Mpeaesax
ocBoenuss OOIl CIIO na 6a3e OCHOBHOrO 00IIEero OOpa3oBaHHs, H3YUCHHE
MaTeMaTUKd HMMEET CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT Hpoduis
npodhecCHOHAIBHOTO 00pa30BaHus.

[Ipu ocBoenun cnemuanbHocTet  CIIO  TexHuueckoro  mpoduis
npodeccuoHanbHOro 00pa3oBaHusl MaTeMaTHKa U3ydyaeTcs 0oJiee yriayOsieHHO, KakK
npoduiabHas ydeOHas OUCHUIUIMHA, YYWUTHIBAIOUas crenupuKky OCBaMBaeMbIX
CIIEIMAIbHOCTEMN.

OTO BBIpaXKaeTcsi B  COJCPNKAHUU OOY4YEHHs, KOJMYECTBE 4YacOB,
BBIIETIIEMBIX HA M3YYEHHE OTACNBHBIX TE€M IMPOTPAMMBbI, TNTyOWHE WX OCBOCHUS
CTyACHTaMH, 00bEMe U XapaKTepe NPaKTUUECKUX 3aHATUH, BUIAX BHEAYIUTOPHOM
CaMOCTOSATENIbHOM pabOThI CTYIEHTOB.

[Ipodunuzanms neneit MaTeMaTHYECKOTO OOpa30BaHUSA OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3alMK Y4eOHOU NesTeNbHOCTH oO0yyaromuxcs. J{ns
TEXHUYECKOTO, COIHMAIbHO-3KOHOMHUYECKOTO mpodumield mnpodecCHOHaILHOTO
oOpa3oBaHusi BBIOOp LieJel CMeIaeTcss B IParMaTHYecKOM HarpaBJICHUH,
OpeayCMaTpUBAIONIEM YCHJIEHHE U pacCHIMpeHHe MNPHUKIATHOIO —XapakTepa
U3y4EHUS MaTEeMaTHKH, NMPEUMYLIECTBEHHOW OpPUEHTALMM Ha alrOPUTMHYECKUN
CTHJIb TI03HABATEIILHON AESITEIHHOCTH.

[IpodunpHas cocraBisiomias OTpa)kacTcsi B TPeOOBAaHUSAX K MOJATOTOBKE
00yJaronuxcs B 4acTu:

. oO1iel cucTeMbl 3HAHUN: COIEPIKAaTENbHBIE IPUMEPBI UCTIOIb30BAHUS
MaTeMaTHYECKUX HJIeH U METOOB B MPO(PecCHOHANBHOI 1eATEeIbHOCTH;

. YMEHUH: pa3iuuue B  ypOBHE TpeOOBaHMH K  CIOXKHOCTH
IPUMEHSIEMBIX aITOPUTMOB;

. IPAKTUYECKOr0 MCIOJIb30BAaHUS MPUOOPETEHHBIX 3HAHUI M YMEHUM:

HHAWBUIYAJIBHOTI'O y‘IC6HOFO OmnbpITa B IIOCTPOCHHH MAaTCMAaTUYCCKHX MOHCHCﬁ,
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BBITIOJTHEHUH UCCIIEI0BATENbCKIX MTPOEKTOB.

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

J anreOpaudeckasi JTUHUS, BKIIOYAIONIAsi CUCTEMATU3AIMIO CBEJICHUI O
YHCliaX; U3y4YeHHEe HOBBIX U 0000IlIeHNEe paHee U3yYEHHBIX orepaiuil (Bo3BeACHHE
B CTEIEHb, M3BJICUYEHUE KOPHS, JIoTapu(pMUpoBaHUE, CUHYC, KOCHHYC, TaHTEHC,
KOTaHTe€HC ¥ 00paTHBIE K HUM); U3YY€HHE HOBBIX BHJIOB UMCJIOBBIX BBIPAXKEHUH U
dbopMyI; COBEpPIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB M BBIYUCIUTEIHHON
KyJbTYpBl, pACIIMpPEHHE M COBEPIICHCTBOBAHWE alreOpanvyeckoro ammapara,
chOpPMHUPOBAHHOTO B OCHOBHOM IIKOJE, M €ro MpPUMEHEHHE K PEeIICHUIO
MaTeMaTU4eCKUX U MPUKIIAJHbIX 3a1a4;

. TEOPETUKO-PYHKIIMOHATbHAS JTUHHS, BKIIOUYAIONIAsi CUCTEMAaTU3aLUIO
U pacliipeHHe CBEACHUH O (YHKIMIX, COBEPIICHCTBOBaHHE TpadUUecKHX
YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HIESIMH U METOJaMH MaTeMaTH4eCKOTO
aHaimM3a B 0ObeMe, IMO3BOJSIOIEM HCCIEAOBATh JJIEMEHTapHbIE (PYHKIHH U
pemaTh MpOoCTeHIINe TeoMeTphuuecKue, (U3NYeCKHe M Jpyrue MPHUKIATHbIE
3aauu;

. JVHUS YpaBHEHUH M HEpPaBEHCTB, OCHOBAaHHAs Ha MOCTPOCHUU U
UCCIIeIOBAaHUH MaTEeMAaTUYECKUX MOJENEH, mepeceKaronascsa ¢ anredpanyeckoi u
TEOPETUKO-QYHKIIMOHAIBHON  JIMHUSMH U BKJIIOYAlOUlass  pa3BUTHE U
COBEpIICHCTBOBAHUE TEXHUKU anreOpanyecKux MpeoOpa3oBaHUN 7S PEIICHUs
ypaBHEHH, HEPABEHCTB M CHCTEM; (POpMHUpOBaHUE CHOCOOHOCTU CTPOUTH U
UCCIIEIOBATh MPOCTEHIINE MaTeMaTHUYEeCKHE MOJETHU MPU PEUICHUH MPHUKIaJIHbIX
3a7ad4, 33/1a4 U3 CMEXHBIX U CIIEHUANbHBIX TUCIHUILINH,

. reoMeTpUuecKas JTMHUS, BKIIOYAIOIasl HArJIsAHbIe MPEICTABICHUS O
IPOCTPAHCTBEHHBIX (PUTypax W U3ydeHHE UX CBOMCTB, (JOPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpAXKEHHUS, pPAa3BUTHE CIOCOOOB  T'€OMETPHUYECKUX
U3MEPEHHUI, KOOPAMHATHOTO W  BEKTOPHOTO  METOAOB  JJISl  PEIICHUs

MAaTCMAaTUYCCKUX U IIPHUKIIAJHBIX 3a1a4;



. CTOXaCTUYECKasl JIMHUS, OCHOBAHHAS HAa Pa3BUTHU KOMOWHATOPHBIX
YMEHUM, TNPEJCTABICHUNA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY’KaIoILEro MUpa.

N3yuenue oOuieo0Opa3zoBaTeabHOTO YYE€OHOro JUCIHUIUIMHBL «MartemaThka
3aBepIlaeTcs MOJABEACHUEM UTOTOB B (JopMe IK3aMeHa B paMKax MPOMEKYTOYHOU
aTTeCTalluM CTYJIEHTOB B mpolecce ocBoenusi ocHoBHOM OOIT CIIO ¢ nonydyenuem

cpeaHero o0IIero oopa3oBaHusl.

2 IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUYUEBHOI'O
JUCHHUIIJINHBI

OcBoenne  comepxaHusi  y4eOHOTO  JUCHHUIUIMHBI  «MaremaTtuka
obecrneunBaeT JOCTHKEHHUE CTYICHTaMH CIICAYIONINX PE3yJIbTaTOB:

. JIMYHOCTHBIX:

- c(OpMHPOBAHHOCTh TMPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCATHHOM
SI3bIKE HAYKH, CPEJICTBE MOJCITMPOBAHMSI SBICHUN M TIPOIECCOB, UAEIX U METOJIaX
MaTEeMaTHKH;

- TOHUMaHHWE 3HAYMMOCTH MAaTEeMaTHUKWA JJIi HAyYHO-TEXHHYECKOTO
nporpecca, CGOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe Kak K 4YacTH
00IIeYeIoBeueckord KyJbTYphl 4Yepe3 3HAKOMCTBO C WCTOpHUEH pa3BUTHUSA
MaTeMaTHKH, BOJTIOIIMEH MaTeMaTHIECKUX UICH;

- pa3BUTHE JIOTHYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMSI,
QITOPUTMHUYECKOU KYJIbTYPhI, KPUTUYHOCTH MBITIUICHHSI HA YPOBHE, HEOOXOIUMOM
s Oyaymiei mpodecCHoHATbHON AEATEIBHOCTH, IS IPOAODKEHUS 00pa30BaHUs
¥ caM0o0Opa30BaHus;

- OBJIQJICHHE MaTEeMaTHYEeCKUMH 3HAHUSIMA U YMEHUSIMHU, HEOOXOJAUMBIMHU B
MOBCEIHEBHON  JKM3HM, JJS OCBOCHHS CMEXHBIX €CTECTBEHHO-HAyYHBIX
JTUCIUIIIMH W JAUCIUIUIMH  TpOo(EeCCHOHATBHOTO UK, JJIS  TOJyYCHUS

oOpa3oBaHusi B 001acTAX, HE TpeOymOUUX YIIyOJIeHHOM MaTreMaTH4ecKou
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MOJITOTOBKY;

- TOTOBHOCTb U CIOCOOHOCTh K 0Opa3oBaHUIO, B TOM YHCIIE
caMo00pa30BaHUIO, HAa MPOTSHKEHUU BCEH XU3HHU; CO3HATENbHOE OTHOILIEHHE K
HENPEPHIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCIEITHOW MpOo(hecCHOHATBHON U
00I1IeCTBEHHOH J1eATEIbHOCTH;

- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSTENBbHOM TBOPYECKOH |
OTBETCTBEHHOM J1€ATEIbHOCTH;

- TOTOBHOCTH K KOJUIEKTUBHOW paboTe, COTPYJHUUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeNbHOM,  OOIIECTBEHHO  IMOJIE3HOM,  Y4eOHO-HCCIEA0BaTEIbCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;

- OTHOLIEHHE K MPO(PECCHOHAIBHONW [EATEIbHOCTH KaK BO3MOYKHOCTH
ydyacTusi B PELIEHWH  JIMYHBIX,  OOIECTBEHHBIX,  TOCYAAapCTBEHHBIX,
00IIIeHAITMOHATIBHBIX MPOOJIEM;

. MemanpeomMenHbix:

- YMEHHE CaMOCTOSITENIbHO OMpPENEsATh LU ACSITETbHOCTH U COCTaBISATh
IUTaHBl JESTEIBHOCTH; CAMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh W
KOPPEKTUPOBATh JEATEIbHOCTh; HCIOIb30BaTh BCE BO3MOXHBIE PECYpChHl s
JOCTI)KEHUS! TIOCTaBJIEHHBIX IIeNiell M pealu3alud IUIAaHOB JEeSTEeNbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETUHU B PA3IMYHBIX CUTYaAIUSX;

- yMEHHE MPOAYKTUBHO OOIIATbCA U B3aMMOJCHCTBOBATH B IpoLiecce
COBMECTHOM  JI€ATENIbHOCTH, YYUTBHIBaTh  TMO3MLIUM  JPYTUX  YYAaCTHHUKOB
JesTeNbHOCTH, 3G (HEKTUBHO pa3peniaTbh KOH(PIUKTHI;

- BIIQJICHHE HaBBIKAMU I[O3HABATENbHOM, Y4eOHO-MCCIEI0BATENbCKON U
IPOCKTHON JEeSTeIbHOCTH, HaBBIKAMH pa3pelIeHus] Mpo0sieM; CIOCOOHOCTh U
TOTOBHOCTb K CAMOCTOATEILHOMY MOMCKY METOJOB PEUICHUSI MPAKTUYECKUX 3a/1a4,
NPYUMEHEHHIO Pa3IMYHBIX METOI0B MMO3HAHUS;

- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENbHOW WH(OPMAIMOHHO-
MO03HABATEJIbHOM JESTENbHOCTH, BKIIOYAsi YMEHUE OPHUEHTUPOBATHCS B PA3IMUHBIX

HNCTOYHHKAX I/IH(bOpMaI_II/II/I, KPUTUYCCKU OLOCHUBATL W HUHTCPIPETUPOBATH
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uH(OPMAITHIO, TIOJTYIaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

- BJAJCHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JIOTHYHO M TOYHO
u3JlaraTh CBOIO TOUKY 3pEHUSI, UCIIOIb30BATh aJI€KBAaTHBIC S3bIKOBBIE CPE/ICTBA;

- BJAQJCHWEC HABbIKAMH TI03HABATEIHHOW pEQIIEKCUU KaK OCO3HAHUS
COBEpILIAEMbIX JICUCTBUH UM MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHMi, rpaHuI] CBOETO 3HAHWS W HE3HAHMS, HOBBIX MO3HABATENbHBIX 3a7a4 U
CPEACTB JJIsl UX TOCTUKECHUS;

- UEeJeYyCTPEMJIEHHOCTb B  TIOMCKaX W  NPUHITHUM  PEIICHHI,
C000Pa3UTETHLHOCTh M MHTYHIIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPECTABICHUMN;
CIOCOOHOCTh BOCTIPUHUMATH KPAacOTy ¥ TAPMOHUIO MHUPA;

o npeomMemHuIxX:

- c(OpMHUPOBAHHOCThH TMPEJCTABICHUN O MaTeMaTUKE KaK YaCTH MHUPOBOU
KyJIbTYphl M MECT€ MATeMAaTHKA B COBPEMEHHOW ITMBWJIM3AIUM, CIIOCO0ax
OMMCaHUs SBIICHUI pealbHOr0 MHUpa HA MAaTEMATUYECKOM SI3bIKE;

- c(hOpPMHUPOBAHHOCTh TMPEJCTABIECHUH O MAaTEeMAaTHUYECKUX MOHATHIX KakK
BOKHEUIIUX MATEeMaTHUYECKUX MOJENSIX, MO3BOJISIIOUIMX OMUCHIBATH M HM3ydaTb
pa3Hble TPOLECChl U SBJICHUS; MMOHMMAaHHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

BJIaJICHUE METOJAaMH JO0Ka3aTelIbCTB M aJTOPUTMOB PEILICHUS, YMEHUE X
MPUMEHSITh, TPOBOJIUTH JI0KA3ATENIbHBIE PACCYXKIEHUS B XOJI€ PEIICHUS 3a/aY;

- BIAQJICHUE CTAaHJAPTHBIMU T[pPUEMaMU PEIICHHUS palUOHAIbHBIX U
UPpALMOHATIBHBIX, MOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE IOTOBBIX KOMIBIOTEPHBIX IPOTrpaMM, B
TOM YHCIIe JUIsl TIOMCKAa MYTH PEHICHHS M WUIIOCTPALMU PEIICHUs] YPaBHEHUU U
HEPABEHCTB;

- copMHUPOBAaHHOCTh  MPEACTABICHUH 00  OCHOBHBIX  TOHSTHSIX
MaTEMaTUYECKOro aHaJIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh
noBeZicHue (DYHKIMM, MCIOJb30BaHUE TMONYYCHHBIX 3HAHUN JUIsl OMHCAHUS U

aHalin3a pCaJIbHbIX BaBHCHMOCTCﬁ;



- BJIAJICHUE OCHOBHBIMM IIOHATHUSAMHU O IUIOCKMX W IPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTh YMEHHUS
pacrno3HaBaThb IeOMETpUuYecKHe (UIypbl Ha yepTexax, MOJENSIX U B PEAbHOM
MUpE; MPUMEHEHNE H3YyUYEHHBIX CBOWCTB TeOMeTpuyecKux (uryp u Gopmyn ass
peuIeHus TEOMETPUYECKUX 3a7ad U 3a/1a4 C IIPAKTUYECKUM COACPKAHUEM;

- ¢(popMHPOBAHHOCTH MPEJCTABICHUNM O MPOLIECCAX U SIBICHUAX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHPE,
OCHOBHBIX IOHATHSX DJIEMEHTAPHOU TEOPHM BEPOSTHOCTEW; YMEHUN HAXOAUTh U
OLICHUBATh BEPOSITHOCTU HACTYIUICHHS] COOBITUN B MPOCTEHIIMX MPAKTHYECKHX
CUTYyalllsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYaMHbIX BEJINYNH;

- BJIQJICHHE HAaBBIKAMH MCIIOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM

IIPU PELIEHUU 3a]1a4.

3 COAEPKAHME YUEBHOW JUCHMUILIAHBI

BBenenue
Marematika B  HayKe, TEXHUKE, OKOHOMHKE, WH(OPMAIIMOHHBIX
TEXHOJOTUAX M IPAKTHYECKOM JedATeNnbHOCTH. Llemn u  3amaun  u3ydyeHus
MateMmaTuku npu ocBoeHuu npodeccuii. CI10 u cnermansHocteit CIIO.
AJITEBPA
PasBuTHE NOHATHSA 0 YHCIE
[{enble u panoOHANIbHBIE YUCHA. J|eHCTBUTEIIBHBIE YUCTIA.
Kopuu, crenenu u 1orapupmsi
Kopuu u crenenu. KopHu HaTypallbHOWM CTENEHU U3 YMCIA U UX CBOMCTBA.
CreneHn ¢ pauuMOHAIBHBIMHU IIOKA3aTesIMM, MX cBoWcTtBa. CreneHu ¢
JNEWCTBUTEIbHBIMU MTOKA3aTEISIMHU.
Jlorapugm. Jlorapudpm umcaa. OcHOBHOE jorapupMuyeckKoe TOXKIECTBO.
Hecstuunble U HaTypaibHble Jorapudmel. I[lpaBuna geiicTBuii ¢ morapudmamu.

HCpCXO,Z[ K HOBOMY OCHOBAHHIO.
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IIpeoOpa3oBanne anreopamvyeckux Bbipaxenmii. [IpeoOGpasoBanue
pallMOHAJIbHBIX, UppalMoOHaIbHBIX, CTEIECHHBIX, MOKa3aTeNbHbBIX u
Jorapu(pMUYECKUX BBIPAKECHHM.

OCHOBbBbI TPUTOHOMETPUH
OcHOBHBbIC OHATHA

Panuannas mepa yrna. BpamarensHoe nBuxkenue. CUHYC, KOCUHYC, TAHT'€HC
U KoTaHreHc uyuciaa. OCHOBHBIE TPUTOHOMETPUYECKHE TOXkAecTBa DOpMyIibl
npuBegeHusi. @opMyiibl cinoxeHus. PopMyIibl yIBOCHHUS.

IIpeoOpa3oBanusi MPOCTEHIIMX TPUTOHOMETPHYECKHUX BhIPasKeHHUIA.

[Ipeobpa3oBanue CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIHI B MPOU3BEACHHE U
MPOU3BEJICHUS B CYMMY.

TpuronoMmerpuyeckne ypaBHeHUs] 1 HEPABEHCTBA

[Ipocreiiiive TPUTOHOMETPUUECKUE YPABHEHHUS.

OoOpaTHble TpuroHomMerpuyeckue (QyHKIMH: APKCUHYC, APKKOCHUHYC,
apKTaHI€HC.

®YHKIUU, UX CBOUCTBA U T'PAOUKHU

@®yukuun. OO6nacTe ompeneiaeHuss W MHOXKECTBO 3HAUEHUH; Trpaduk
byHKUIMU, TOCTpOoeHue TpauKoB HYHKIMMA, 3aTJaHHBIX PA3IMYHBIMU CIIOCOOaMU.

CsoiicTBa bynkuum. MOHOTOHHOCTb, YETHOCTbD, HEUYETHOCTD,
OTPaHUYEHHOCTb, MEPUOAUYHOCTh. I[IpoMexyTku Bo3pacTaHuss U YOBIBaHMUS,
HauMOoJIbllIeE W HaUMEHbIIEe 3HAYeHHUs, TOYKH JIKcTpemyma. [‘paduyeckas
uHTepnperanus. [Ipumepsl (GYHKIIMOHANBHBIX 3aBUCHUMOCTEH B  peajbHBIX
npoleccax U sIBICHUAX. Apudmernueckue onepauuu Haj GyHKuusMu. CroxxHas
byukius (komno3uiiys). [loHsTHE 0 HEMPEPHIBHOCTH (HYHKITUH.

Oopatnble ¢ynknun. OOmacTe ompeneneHus © 00JIACTh 3HAYCHUM

obparHoit pynkuuu. ['padux oOpaTHON PYHKIIUH.

CreneHnble, NnoKa3arteJibHbIe, JorapupmMuveckue "

TpUroHoMerpuyeckue Gpynkuuu. O6parHbie TPUrOHOMeTpUYECKHEe (PYHKIINH
11



Omnpenenenus ¢GyHKuud, wux cBoWcTtBa u rpaduku. I[IpeobpazoBanus
rpa¢ukoB. [TapamiensHbIN IEPEHOC, CHMMETPHUS OTHOCUTEIIBHO OCEH KOOpJIMHAT U
CUMMETpPUS OTHOCUTEJIBHO Ha4ajla KOOPAUHAT, CAMMETPHUS OTHOCUTENIBHO NPSIMOU
V= X, paCTsKEHUE U CKATUE BIOJb OCEN KOOPAUHAT.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocaenoBareabHocTu. CriocoObl 3aJaHUs U CBOICTBA  YHMCIIOBBIX
nocienoBareiabHocTeil. CyMMHpOBaHHE IOCJEN0OBaTEIbHOCTEN. beckoHeuHO
yOBbIBarol1asi FeOMETpUYECKasi IPOrPECCHs U €€ CyMMa.

IIpousBoanas. Iloustue 0 MpOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUN U
duznyeckuit cMbIca. YpaBHEHHE KacaTenbHOU K rpaduky ¢dyHkuuu. [IponsBogasie
CyMMBI, pPa3HOCTH, IIPOM3BEICHUS, 4YacTHble. [IpOM3BOJHBIE  OCHOBHBIX
aneMeHTapHbIX pyHkuuid. [IpuMeHeHne nmpou3BOJHON K HCCIENOBaHUIO0 (DyHKUINN
U 1nocTpoeHuto rpaduxoB. Ilpumepsl HCHOIB30BaHUS MPOU3BOIHON UIA
HAaXOXKJIEHUS HAWIydllero peleHus B NPUKIAAHBIX  3ajadax. Bropas
IIPOM3BOJHAS, €€ TeOMETPUUYECKUI U (pusmueckuii cMpici. Haxoxaenue ckopoctu
JUIS TIpoLiecca, 3aAaHHOT0 (POPMYJION U rpapUKOM.

IlepBooOpa3nas u nHTerpaJ. [IpuMeHeHne onpeaeeHHOro NHTerpaia s
HAXOXJEHUS IUIOIIAAW KpUBOJMHEWHOM Tpaneuuu. @Dopmyna HeroToHa—
JleitOHuua. IlpumMepsl npUuMeHEHUs: UHTErpasia B (PU3UKE U TEOMETPHH.

Ilpakmuueckue 3anamus

IIpakTHueckass padora: «BblunCiIeHUE TPOUZBOJHON DJIEMEHTAPHBIX
MaTeMaTHYECKUX (QYHKIIMH U UX KOMOWHAIUII»

IIpakTuyeckas padora: «lIpumeHeHHe NPOU3BOJHON B NPHUKIATHBIX
3a1agax»

IIpakTuyeckass padora: «MccrenqoBanue GyHKIUM TIPH  TTOMOITA
MIPOU3BOJHON

IIpakTu4yeckas padora: «MeTOoabl HAXOXKICHHUS HHTETPAJIA»

IlpakTuyeckas padora: «lIpuMeHeHHe ONpPENEIEHHOIO0 HWHTErpajia B

MMPUKIIaAIHBbIX 3aaa49ax»
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YPABHEHUA U HEPABEHCTBA

YpaBHeHuss U cHCTeMbl YpaBHeHMH. PanyonanpHblE, MppallMOHAIBHBIE,
IIOKa3aTeJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHMS M CUCTEMBI. PaBHOCHIIBHOCTH
yYpaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PELICHMS (Pa3joKEHUE
Ha MHOXMWTENIU, BBEJACHHE HOBBIX HEHU3BECTHBIX, IOJICTAHOBKA, TIpapUUecKui
METO]).

HepaBencrBa.  PannoHanmbHbIE,  HppalMOHAJIBHBIE,  IIOKA3aTEJIbHbBIC
yuHepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

HUcnonb3oBanue CBOMCTB W IpauKOoB (PYHKUUA I@PH PpelieHuu
yYPaBHeHMii M HepaBeHCTB. MeTo uHTepBaioB. M300paxkeHne Ha KOOPAMHATHOM
IUVIOCKOCTH ~MHOXECTBA PpCEIICHWH ypaBHEHUHM M HEPABEHCTB C JByMs
IIEPEMEHHBIMHU U UX CUCTEM.

Ilpakmuueckue 3anamus

IIpakTnueckass padora: «PelieHue HppalMOHAIBLHBIX  YpaBHEHUH,
HEPABEHCTB U CHCTEM»

IIpakTHueckass  padora: «PelieHMe MOKA3aTENbHBIX  ypPaBHEHUH,
HEPABEHCTB U CHCTEM»

IIpakTnueckass padGora: «Pemenue sorapu@mMuyeckux ypaBHEHHH,
HEPABEHCTB U CHUCTEM»

IIpakTuyeckas pabGora: «PelieHHe TPUTOHOMETPHUUECKUX YpPAaBHEHUH,
HEPABEHCTB U CHUCTEM»

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEM

DnemMeHTbl KOMOMHATOpUKUM OCHOBHBIE NMOHSTHS KOMOMHATOPUKH. 3aaaduu
Ha MOJCYET YHMCJIa pa3MEIICHUN, NEPECTAHOBOK, coueTaHnil. Pemenue 3amau Ha
nepebop BapuaHToB. Dopmyna O6unoma HproToHa. CBoiicTBa OMHOMHHAJIBHBIX
ko3 ¢uuuentoB. TpeyronpHuk Ilackans. OneMeHTBl TEOpUM BEpOATHOCTEU

CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHNE M YMHOKEHUE BEPOSTHOCTEH.
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DneMeHTbl  MaTeMaTH4eckoll  cratucTuku  [IpencraBieHne  TaHHBIX
(TabmuIrel, TUATPaMMBI, TPAhUKH).

Ilpakmuueckue 3anamus

IIpakTnyeckas padora: «Pemenue 3aaay Mo KOMOMHATOPUKE U TEOPUU
BEPOSTHOCTEMN»

I'EOMETPUA
IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosioxkeHne IByX NpsIMBIX B MpocTpaHcTBe. [lapamnenbHocTh
npsAMOM ®  IUIOCKOCTU. llapamnenpHOCTh MIOCKOCTEN. [lepneHIUKyIsIpHOCTD
NpsAMOM M IIOCKOCTH. [leprneHauKynsp ¥ HakJIOHHAsA. YTOJ MEXAY HNpsSAMOU H
MIJIOCKOCTBIO. JIByrpaHHbIii yTOJL. VYron MEXKTY IIJIOCKOCTSAMM.
[lepneHauKyISIPHOCT, JBYX TIUIOCKOCTeW. ['eomeTrpuueckme mpeoOpa3zoBaHUs
MPOCTPAHCTBA: MapaJUICIbHbIA MEPEHOC, CUMMETPHUS OTHOCUTEIBHO IUIOCKOCTH.
[TapannenbHoe mnpoekTupoBaHue. IM3o00paxeHue NPOCTPAHCTBEHHBIX (UTYP.
Mmuororpannuku. Bepiunsl, pedpa, rpaHu MHOTOTPaHHUKA.

[TIpuszma. Ilpsimas mpusma. IlpaBunbnas mnpusma. [lapamnenenunen. Kyo.
[Impamupma. IlpaBwibHas nupamMpga. YcedeHHas nHUpaMuzaa.  lerpasap.
CummeTpuu B KyOe, B mapajienenurnene, B npusme u nupamuzae. Ceuenus Kyoa,
npu3mMbl W nupamuibl. lIpeactaBneHne O MPaBWIBHBIX MHOTOIPaHHUKaX
(TeTpasape, KyOe, OKTa’ape, MOIEKadape M HKocadape). Tema W MOBEPXHOCTU
BpanieHus: LlwmHaap u xonyc. YcedeHHbld KoHyc. OCHOBaHuUE, BbICOTa, OOKOBas
NOBEPXHOCTh, OOpasyiomias, pa3BepTka. (OceBble CEUYEHHUA M  CEUYCHHS,
napajuiensHbeie ocHoBaHuio. [ap u cdepa, ux cedenus. KacarenbHas miockocTh K
chepe. Msmepenuss B reomerpun OO0beM u ero wusMmepeHue. HHrerpanbHas
dopmyna odbema. PopMyinbl 0ObeMa KyOa, MPSIMOYTOJBHOTO Hapasuieenunea,
npu3Mbl, HUIUHAPA. DopMyIibl 0O0bemMa NUpaMuIbl U KoHyca. DopMyIibl II0IIAIN
MOBEPXHOCTEN HMUWIMHAPA U KOoHyca. DPopMyiibl o0beMa 11apa U Iomaan cephl.
[Tono6ue Ten. OTHOLIEHUS MIIOIIACH MOBEPXHOCTEN U 00BEMOB MOJOOHBIX TEJl.

KoopauHaTtbl 1 BEeKTOPBI
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[IpsmoyrosnbHas (O€ekapToBa) CHUCTEMA KOOPAMHAT B MPOCTPAHCTBE.
dopmyna paccTOsHUS MEXIy ABYMsS TOYKaMH. YpaBHEHHUs cdepbl. BekTopsl.
Mopnyne BekTopa. PaBeHCTBO BeKTOpOB. CII0KEHME BEKTOPOB. Y MHOKEHHE
BEKTOpA Ha 4ucio. Pa3nokeHne BEKTOpa MO HAIPABICHUAM. YTOJI MEXAY ABYMS
BekTopaMu. IIpoexkums BexkTtopa Ha ock. Koopaunatel BekTtopa. CkanspHOe
IIPOU3BEJECHUE BEKTOPOB. VCIoab30BaHNEe KOOPAMHAT U BEKTOPOB IIPU PELICHUH
MAaTeMaTUYECKUX U MPUKIAJHBIX 33/1a4.

Ilpakmuueckue 3anamus

IIpakTnyeckas padora: «Boruncnenue 31eMEHTOB, MIIOMAACH U 00HEMOB
MHOTI'OTPAHHHUKOB)

IIpakTnueckasi padora: «Beruncienue 3JIeMEHTOB, IUIONIAACH U 00BEMOB

TCJI BpAICHU A

4 TEMATUYECKOE IINTAHUPOBAHHUE

[Ipu  peanuzauum  coaepxaHus  oOIE00pa30BaTEIbHON  Y4eOHOTo
mucruiinHbl «Matematukayn nipenenax ocoenust OOIT CTIO nHa 6a3e 0CHOBHOTO
obmiero oOpa3oBaHUsA € IIOJYyYEHHEM CpeaHero oOmiero oOpa3oBaHUs
MaKcuMasibHas yueOHasi Harpy3Ka oOydaroluXcs COCTABISIET MO CIEHAIbHOCTIM
CIIO TexHUYECKOTO U COLUATbHO-3KOHOMUYECKOTo npoduiieit — 258 yac. 13 Hux
aynuTopHasi (00si3aTenbHasi) Harpy3ka OOydarolMXcs, BKJIIOYAs MPaKTHYECKUE
3aHsTUA, — 234 yaca; u3 HUX 24 yaca — npakTudeckue 3aHsTusi, 210 yacoB —

JIEKLIUH, KOHCYJIBTALMH - 6 4acoB, IPOMEKYTOUYHAs arTecTauus — 18 yacos.
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TEMATHUYECKHWH IIJIAH

Buap! yueonoii padorsl | KoinuecTBa yacon
Obs13aTesqbHast yueOHast
Maxkcumanb Kone HArpy3Ka CamocrosiTe
y
Conepma}me oﬁyqe}mﬂ Has JAbTAIMH B ToM uncJae JbHaA
Harpy3ka BCero | o, Mexcun paborta

1 2 3 4 5 6 7
BBenenune 1 - 1 - 1 -
Pa3zButue noHsTHA O 3 ) 3 ) 3 )
qucIe
KopHun, CTCIICHHU, 44 ) 44 ) 44 )
JorapuQMbl
TTomyceMecTpoBblii
TEeKYITUH KOHTPOITb 2 - 2 - 2
3HaHUI
DyHKIHU 8 - 8 - 8 -
YpaBHeHUA u 12 ) 12 6 6 )
HEpaBEHCTBA U TpadUKU
OCHOBBI TPUTOHOMETPUH 30 - 30 2 28 -
HduddepenuupoBanHbiii ) ) 5 ) 5 )
3a4ET 3a MEePBbI CEMECTP
HToro 3a 1-ii cemecTp: 102 - 102 8 94 -
Hauana
MaTeMaTUYECKOTO 22 - 22 6 16 -
aHaIm3a
WuaTterpain 16 - 16 4 12 -
ITommycemecTpoBbIit
TeKyIIUH KOHTPOIIb 2 - 2 - 2 -
3HaHUI
Komb6unaropuka 4 - 4 - 4 -
Teopust BepoATHOCTEH H
MaTeMaTuyecKas 8 - 8 2 6 -
CTaTHCTHKA
Ilpsimble ¥ TUIOCKOCTH B 3 ) 3 ) 30 )
MIPOCTPAHCTBE
ITommycemecTpoBbIit
TEeKYITHH KOHTPOJITb 2 - 2 - 2 -
3HaHUI
MHororpaHHUKH u 28 ) 8 ) 26 )
KPYTJIBIE Tea
KoopauHatel 1 BEKTOPHI 16 - 16 - 16 -
CeMeCTpOBBIiT  TEKYIIH ) ) ) ) ) i
KOHTPOJIb 3HAHUH.
HToro 3a 2-ii cemecTp: 132 6 132 16 116 18
Bcero 3a roa 258 6 234 24 210 18
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B teuenne 1 kypca kaxapiM 00y4darolUMCs BBIMOIHICTCS UHAUBUAYaTbHBIN
IPOEKT M0 OJHOM MJIM HECKOJBKUM TUCIUILUIMHAM, 32 CUET BPEMEHH, OTBEJCHHOTO
Ha u3ydyeHue aucuuiuinHbl (DenepanbHblil rocyJapCTBEHHBIM 00pa3oBaTeNbHBIN
CTaHIapT CpeaHero (MOJHOro) olmiero oOpa3oBaHUs, YTBEP)KIECHHBIA MPUKA30M
MunoOpHayku Poccun ot 17 anpenst 2012 r. Ne413)

TemaTnka HHIUBHAYAJIBHBIX IPOEKTOB

1 Hayka tpuronomerpus

2 Ponb MaTeMaTHKU B JOCTHXKEHUAX APYTUX HAYK

3 MHoOrorpaHHHKU B T€OMETPUH, IPUPOJIE, APXUTEKTYPE U UCKYCCTBE

4.  Benukue yueHble MaTEeMaTHUKU

5 WcTopus nosBIEHUS U pa3BUTHSI TOHATUS PYHKIUU

6 CoBpeMeHHbIE OTKPBITHS B 00JIACTH MaTeMaTUKU

7. Pa3zButhe noHaTtHa O uyucie. Vcropus OTKPBITHS KOMILJIEKCHBIX

YUCECI U UX IPUMCHCHHC

8.  Hcropus mOsBIECHHSA W OCHOBHBIE IOHSATUS MaTEMaTUYECKON
CTaTUCTUKH
9. Kpussie BTOporo nopsiika

10. Jlorapudm uucna. Jlorapupmudeckue ypaBHEHUS U HEPABEHCTBA,
WX pEIICHUE

11. Crenenp uncia ¢ IeUCTBUTENbHBIM NOKa3aTenaeM. [lokazaTenbHbie
YPaBHEHUS U HEPABEHCTBA, UX PEIICHUE

12. TlpowsBomHas (GyHKIUH U €€ TEOMETPUYCCKUN, MEXaHUYECKHH U
SKOHOMUYECKHN CMBICI

13.  I'padwi, ucropus nosiBineHuss u npumeHenue. lpunoxenne rpadon
K PEIICHII0 KOMOMHATOPHBIX U BEPOSTHOCTHBIX 337124

14. OcobenHoctu Habopa MaTeMaTHYECKUX TEKCTOB B  Cpele
MicrosoftWord

15. OOyyenwe u NPOU3BOAUTEIHHOCTh TpyJa (PKCHEPUMEHTAIBHOE
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UCCIIEIOBaHKUE C TOMOIIBIO QYHKIUI U rpaduKOB)

16. Iloabem Tena U3 BOOBI

17.  Awmoptuzaius 000py0BaHUs

18. IlepemnpaBa uepe3 pexy

19. CocraBieHue €104YHON TUPIISHABI

20. BekTopHBIE [UArpaMMBbl B LIETSIX IEPEMEHHOTO TOKA

5 XAPAKTEPUCTHUKA OCHOBHbBIX BU/1I0OB
YYEBHOM JESATEJbHOCTH CTYJIEHTOB

Coaepsxanue o0y4eHust

XapakTepucTUKAa OCHOBHBIX BH/IOB JeSITEJIbHOCTH CTYI€HTOB ( Ha
YPOBHE Y4eOHBIX JAelCTBHIA)

BBenenne

O3HaKOMIJIGHHE C POJIBI0O MAaTEMAaTUKW B HAayKe, TEXHUKE, SKOHOMHKE,
WH(OPMAITMOHHBIX TEXHOJOTHSIX M MPAaKTHYECKON JCeSITeIHHOCTH.
O3HakOMJICHHE C TICNSAMH W 3aJadyaMi U3ydeHUS MaTEeMaTHKU MpH
ocsoernn npodeccuit CI10 u cnermmanpaocTeit CITO

AJITEBPA

Pa3BuTHe NOHATHS O YHCIIE

Bremmonnenne apuMeTHUECKUX ACHCTBUN HAJ YHCIAMH, COYeTas
YCTHBIE B TUCbMEHHBIE PUEMBI.

Haxoxmenne ommOoK B MpeoOpa3oBaHMSIX U BRIYUCICHUAX (OTHOCHTCS
KO BCEM IYHKTaM MPOTrPaMMBbl)

Kophu, crenenu, Jjorapugmsol

O3HakOMIIGHHE C TIOHATHEM KOPHS 7-  CTENEHH, CBOWCTBAMU
paauKaIoB U MPAaBUIIAMU CPABHEHUS KOPHEH.

@opMyJIUpPOBAHUE  OMNpEJEIeHUss KOpPHA W  CBOMCTB  KOpHEM.
Brluucnenue u cpaBHeHHE KOPHEH, BBHIIOJIHEHUE MPUKUIKU 3HAYCHUS
kopasi.IIpeoOpazoBanue YUCIOBBIX W OYKBEHHBIX  BBIPAKCHUH,
COJIepIKaIlINX PaJNKaIbI.

BrmmonHenne pacderoB 1o (QopMmyrnaM, COAEpXKAINM PagUKabl,
OCYILIECTBIIASA HE00XOTUMBIC MOICTAaHOBKH u
npeoOpaszoBanus. OnpeaeiecHHe  PaBHOCHIIBHOCTH — BBIPAXKCHUH  C
panukanamu. PellieHre uppaldoHalbHbIX YPaBHEHUH.

O3HAKOMIICHHE C TIOHITUEM CTETICHU C ACHCTBUTEIBHBIM MTOKA3aTEIEM.
Haxoxnenue 3HaUYCHUHU CTEICHU, HCIIONB3YsI npu
HEO0OXOJMMOCTHHHCTPYMEHTAILHBIE CPEICTBRA.

3anuchIBaHUE KOPHS M- CTENEHW B BHJE CTCICHH C APOOHBIM
MOKa3aTesieM U Hao00pOoT.

@opMyJIUpOBAaHUE CBOWCTB CTENEHeW. BpluucieHue cremneHend ¢
palOHANBHEIM — [TOKA3aTelleM, BBHINOIHEHWE TNPUKUAKK 3HAYCHUS
CTEIICHU, CPABHCHHE CTETICHEH.

[IpeoOpazoBanue YMCIOBBIX M OyKBEHHBIX BBIPAKEHHM, COAEPIKAIINX
CTETEeHU, MPUMEHS CBOMCTBA. PellleHre noka3aTeIbHbIX YPaBHEHUI.
O3HakoMIIEHHE C IPUMEHEHUEM KOpPHEH U CTeneHel Mpu BBIYUCICHUU
CPEIHHX.

IIpeoopa3zoBanue
aJarefpanyecKux BbIpakKeHHii

Brmmonaenne npeoOpa3oBaHW BBEIPAKCHUN, TPHUMEHEHHE (hopmy,
CBSI3aHHBIX CO CBOMCTBAMHU CTEIEHEH U Jorapu(MOB.
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Onpenenenne 00MacTH JOMYCTUMBIX 3HAYCHHUU JOTapU()MHUYSCKOTO
BBIpakeHMsI. Pemrenne norapuMudecknx ypaBHEHUIH

OCHOBBI TPUTTOHOMETPUH

OcCHOBHbBIC IOHATHS

W3ydeHne paauiaHHOTO METOJla M3MEpPEHUs YIJOB BpallleHUS M UX
CBSI3U C TpagycHOH Mepoil. M3o0pakeHue YIioB BpalleHUs Ha
OKPY’KHOCTH, COOTHECEHHUE BEIMUMHBI YTJIa C €r0 PacloIOKECHUEM.
DopMyTHUpOBaHUE ONPEAETICHUN TPUTOHOMETPUUECKUX (PYHKIUH st
YIJIOB TIOBOPOTa M OCTPBIX YIJIOB MPSAMOYTOJBHOIO TPEYrOJbHHMKA U
00BSICHCHHE MX B3aMMOCBSI3H

OcHoBHbIE [IpumeHeHne OCHOBHBIX  TPWUTOHOMETPHUYECKHX  TOXKIECTB IS
TPUTOHOMETPHYECKHE BBIYHCJICHHUS 3HAYCHUN TPUTOHOMETPHUYECKUX (DYHKIUHA MO OJHOHU W3
TOK/IECTBA HUX
Nzyuenne OCHOBHBIX (HOPMYIT TPUTOHOMETPHH: (HOPMYIIBI CIIOKEHHUS,
BOCHHA, TPe0OPa30BaHMSI CYMMBI TPUTOHOMETPHUECKAX (PYHKIHUN B
IIpeoopa3zoBanue Y » 1PEOOP M R P by
POCTe I MPOU3BEJICHUE W TMPOU3BEACHUS B CYMMY W TPUMEHCHHE TMIpH
P BBIUMCICHUA 3HAUYEHUS TPUTOHOMETPHYECKOTO  BBIPAKECHHUA W
TPUTOHOMETPHYECKHX
. YIPOILEHUS €ro.
BbIPa:KeHU N .
O3HakOMJICHHE CO CBOMCTBAMH CHMMETPHH TOYECK HA CIUHHYHON
OKPY>KHOCTH Y IPUMEHEHHE WX JUIsl BEIBOJIA ()OPMYJ IPUBEACHHUS
Penrenue mo ¢opmyniaMm B TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHINX
TPUTOHOMETPUUYECKUX yPABHEHHH.
Mpocreiimme [MpumeHeHne OOIMMX METOJIOB pEIICHUs YpaBHEHWI (TIPUBEIACHHE K
TPUTOHOMETPHYECKHE JTUHEHHOMY, KBaJIpaTHOMY, METOJ pa3JiOXKEeHHsS Ha MHOXKUTEIH,
YpPaBHeHUsI 3aMEHbl ~ TIEPEMEHHOW) TMpH  PEIIeHHH  TPUTOHOMETPHUYECKUX
ypaBHGHUH. YMeEHHE OTMEYaTh Ha Kpyre pEIIeHUs MPOCTEHIINX
TPUTOHOMETPUICCKUX HEPABESHCTB
O3HakOMJIGHHE C TIOHSATHEM OOpaTHBIX TPUTOHOMETPHUYECKUX
HKIIUH.
ApKCHHYC, AapKKOCHHYC U by N
Wzydenue ompenencHuil apKCHHYyCa, apKKOCHHYyCa, apKTaHTeHCa
apKTaHTeHC YMcJIa N
yrciaa, (GOpPMYNHMpOBaHHE WX, H300paXkeHWe Ha  CAMHUYHOH

OKPY>KHOCTH, IPUMEHEHHE MTPH PEeIIeHUH YpaBHEHUH

®YHKIWU, UX CBOMCTBA U TPA®UKH

DyHKIUH. IonsiTne 0
HeNnpepbIBHOCTH (yHKIMHU

O3HaKOMJICHHE C TOHATHEM NEPEMEHHOMW, MPUMEPaMH 3aBHCUMOCTEH
MEXK1y epeMEHHBIMH.

O3HakoOMJIEHHE C TOHATHEM rpaduka, onpeesieHne MPUHaUICKHOCTH
Touku rpaduky QyHkuum. OmpeneneHue mo ¢opmyne HpocTeieit
3aBUCHUMOCTH, BHOa ee rpaduka. BrelpakeHue mo ¢opmyiie OmHOH
MepeMEHHOM Yepe3 Apyrue.

Os3HakoMileHHE C ompeneneHneM (yHKOUH, (QOPMYyIHMpPOBAaHUE €ro.
Haxoxxaenue obxactu onpeneneHus U 00JacTu 3HaUCHUH QYHKINH

CBoiicTBa (pyHKITH.
I'padmueckas
uHTepnperammsa. Ilpumepsl
(pyHKIMOHATBHBIX

3aBHCHMOCTell B peajbHBIX
npoueccax 1 siBJIeHUsIX

OsHakomyeHHEe C TpuMepaMu (YHKIMOHAIBHBIX 3aBHCHMOCTEH B
peanbHbIX IPOLECCAX U3 CMEKHBIX AUCLUILIMH.

O3HakOMJIGHME C [JOKa3aTeJbHBIMH PACCYKACHUSAMH HEKOTOPBIX
CBOWCTB JMHEHHOW M KBagpaTUUYHOW (YHKIHMHA, TpOBEICHHE
WCCIIEAOBAHMS JTUHEHHOW, KyCOUHO-TUHEHHOW, IpOOHO-THMHEHHOW u
KBaJpaTHYHOW (YHKIMH, MOCTpoeHHe uX rpadukoB. IloctpoeHue u
gyreHue rpapukoB ¢pynkuuii. Mccnenosanne QpyHkumu.

CocraBnenue BUI0B (YHKIUH 110 JaHHOMY YCJIOBHIO, PELICHUE 3a1ay
Ha 3KCTPEMYM.

Brimonnenne npeoOpa3oBanuii rpaduka GyHKIMN

OopaTtHble pyHKIHU

[Ipumenenne cBOHCTB (YHKIMH TpPU HMCCIEIOBAHHM ypaBHEHUH H
peleHuy 3ana4d Ha SKcTpeMyM. O3HAaKOMIJICHHE C ITOHSTHUEM CIIOXKHOM
dhyHKIIH

CreneHHble, MOKAa3aTeJIbHbIE,

Brruncinenune  3HadeHMi (bYHKI_[I/Iﬁ IO  3HA4YCHHIO ApryMCHTA.
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Jorapugmuyeckne U
TPUTOHOMETPHYEeCKHe
(pynxnumn. Oo0paTHbIe
TPUTOHOMeETPHYECKHE
byHxuMH

Omnpenenenue MOJOXKEHUS TOUYKH Ha rpaduke Mo ee KOOpAMHATaM U
Hao0opoT.

Hcnonb3oBanue CBOUCTB PYHKIMNA AJISi CPaBHEHUS 3HAUCHHI CTETICHEH
U JIoTapu(MOoB.

IMoctpoeHne rpaduKOB CTEMEHHBIX M JIOrapU(PMHUUYCSCKHX (DYHKIIUH.
Pemenne moKa3zaTeNbHBIX M JIOTapU(PMUYECKHX ypaBHECHHH W
HEPaBEHCTB 0 U3BECTHBIM aJITOPUTMAM.

O3HaKOMJIEHHE C TIOHATHEM HENPEPLIBHON MEpHOANYECKO (PyHKIHH,
¢dbopmynupoBaHue CBOICTB cHHyca U KOCHHYyCa, IIOCTPOCHHE
uXrpa)uKoB.

O3HaKOMJIEHHE C TIOHATHEM TapMOHMYECKHX KOJeOaHHii U MpUMepaMu
TapPMOHMYECKUX KOJIEOaHWH Ul ONUCAHUS IIPOLECCOB B (hH3MKE H
JPyTUX 00JIaCTSX 3HAHUS.

O3HakoMJIeHHE €  TOHATHEM  pa3pblBHOM  NEPHOANYECKON
¢byHkumu,opMynupoBaHie  CBOWCTB TaHTeHCA M KOTAHTEHCA,
MOCTPOCHUE UXIPapUKOB.

[IpumeHeHne CBOWCTB  (YHKUMA JUIS  CpaBHEHUS  3HAUYCHHH
TPUTOHOMETPUYECKUX (QYHKLUWH, pEUICHus TPUTOHOMETPUUECKUX
YpaBHEHUH.

Brimonnenne npeodpa3zoBanusi rpad)uKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

O3HaKoOMIICHUE C IIOHATHEM YHCIOBOH IOCJICOA0BATCIbHOCTH,
criocobamu ee 3aJlaHHus1, BBIYHUCIICHHUAMU €€ YJICHOB.
O3HaKOMJICHUE C BBIYHMCIICHHEM CYMMbI OECKOHEYHOr0 YHCIIOBOIO

MocaenoBaTeabLHOCTH psAga Ha TpUMEpPE BBIYHMCICHHS CYMMBI OECKOHEYHO YOBIBaIOIICH
Te€OMETPHYECKON MTPOTPECCHH.
Pemtenne 3amau Ha npuMeHeHue (OPMYIIBI CYMMBI OECKOHEYHO
yOBIBAIONIEH FeOMETPHUYSCKON TTPOTPECCHH
O3HaKOMJICHHUE C ITOHITHEM TPOU3BOIHOM.
Nzydenne u hopMynupoBaHUe €€ MEXaHHYECKOTO U TEOMETPHUYECKOTO
CMBICTIa, U3yUCHHUE AITOPUTMA BBIYUCIICHUS MPOU3BOHON HA TPUMEPE
BBIYMCJICHUS MTHOBCHHON CKOPOCTH H YIJIOBOro Kkod(hduimeHTa
KacaTeJIbHOM.
CocraBneHue ypaBHCHHUS KacaTelIbHOM B OOIIEM BHJIE.
YcBoenne mnpaBwin nudepeHIMpPOBaHUs, TaOMUIBI MPOU3BOIHBIX
Tpoussonas " ce | YIEMEHTAPHBIX (yHKIMA, TpUMEeHEeHue A middepeHInpoBaHUs
(hYHKITHIA, COCTaBICHHSI YpaBHEHUS KacaTeIbHOM.
npuMeHeHne

Wzyuenne TteopeM O CBSI3M CBOWCTB (PYHKIMH H TPOM3BOAHOM,
(dhopMynHpoOBKa HX.

IIpoBeneHne ¢ NOMOLIbIO INPOU3BOJHONW HCCIENOBAHUS (YHKIUH,
3aJJaHHON (POPMYIIOH.

VYcraHoBneHHE CBSI3W CBOWCTB (YHKUMH M TMPOU3BOJHOM MO HX
rpadukam.

IIpumeneHue npou3BONHON [Js pelieHUs 3a7ad Ha HaXOXKJIEHHUE
HanOOJIbIIIEr0, HANMEHBILIETO 3HAYCHHUS M HA HAXO0XKICHUE DKCTpEMyMa

IlepBooOpa3Hasi U HHTErpas

O3HaKOMJICHHUE C IOHATHEM UHTETpajia v MepBOOOpa3HOM.

N3yuenune TpaBuiia BBIYHCIICHUS TIepBOOOPA3HOM u
teopeMbiHpr0oTOHA— JleiiOHuIIa.

Pemenne 3amauy Ha CBs3b IEpPBOOOpa3HOM W €€ MPOU3BOIHOM,
BBIYHCIICHHAE TTEPBOOOPA3HON IS JTAHHON (YHKITHH.

Pemenne 3amad Ha TpUMEHEHWE WHTerpajia JUIsl BBIYHCICHUSA
(hM3MYECKUX BEIWYWH M TUIOMIAICH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHussT W

CUCTECMbI | O3HaKOMIICHUE C

MPOCTEHIIUMH ~ CBEIGHUSIMH O  KOPHSX
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ypaBHenuii. HepaBencTBa mn
CHCTEMbl  HEPAaBEHCTB €
ABYMSI TlepeMeHHbIMH.

anreOpanvecKux ypaBHCHHU, TIOHATUSMU UCCIICAOBAHUS YPaBHCHHUN U
CHUCTEM YpaBHEHUH.

N3yuenue Teopuu paBHOCHWIBHOCTU YpPAaBHEHHH U €€ MPUMEHEHHUS.
[ToBTOpeHue 3amucu peuieHus CTaHAAPTHHIX YPaBHEHUU, TMPUEMOB

mpeoOpa3oBaHUsl ypaBHEHWH ISl CBENEHUS K CTaHAapTHOMY
YpaBHEHHIO.
Pemenne  panuoHANBHBIX, UPPAIMOHANBHBIX, IOKa3aTCIbHBIXH

TPUTOHOMETPUYCCKUX YPABHEHUI U CUCTEM.

Hcnonp3oBanne CBOWCTB MW TpadukoB (yHKOWH I8 perieHus
YpaBHEHUH. [ToBTOpeHUE OCHOBHBIX MIPUEMOB pelieHus
cucrem.Perenne ypaBHeHMH ¢ TIPUMEHEHHEM BCEX IPUEMOB
(pazmokeHUsIHA ~ MHOXKHTEIH, BBEICHHUS HOBBIX  HEHM3BECTHBIX,
MTOACTAHOBKH, TPaUICCKOTO METOIA).

Pemenne cuctem  ypaBHEHWH C NPUMEHEHHEM  Pa3IMYHBIX
crtoco60B.O3HaKOMIICHHE ¢ OOIITMMH BOIIPOCAMH PEIICHUST HEPABEHCTB
W WCIOJB30BAHWE CBOWCTB W TpaduKOB (PYHKIUHA TpU pPEHICHUH

HepaBeHCTB.PeH_ICHI/Ie HCPABCHCTB n CHUCTEM HCPAaBCHCTB (¢
MPUMCHCHUCM Pa3JINYHBIX CII0CO0O0B.
HpI/IMeHeHI/IC MaTeMaTH4YCCKHUX MCTOI0B JJIsL pEeUICHUA

COACPIKATCIBHBIX 3ala4 U3 Pa3JINYHBIX oOnacreit HAYKW U TPAKTUKH.
I/IHTepHpCTI/IpOBaHI/IC PE3YJIBTATOB C YUCTOM PCAJIBHBIX OFpaHI/I‘leHI/If/’I

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcHoBHbIE
KOMOMHATOPUKH

NMOHATHUSA

Wzyuenne mpaBuina KOMOWHATOPUKU W TMPUMEHEHHE MPHU PEIICHUH
KOMOMHATOPHBIX 3a7ad.

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

O3HakOMJICHHE C TIOHATHAMH KOMOWHATOPHKH: Pa3MEIICHUSIMH,
COUYCTAaHHSMH, MEPECTAHOBKAMK U (OPMYJIaMU JUII UX BBIYHCICHUS.
OObsicHeHUEe W TIpUMEHEeHHEe (QOpPMYI JUIsl BEIYUCICHUS pa3MEIICHHH,
MEPECTAHOBOK M COUCTAHUI MPU pEIICHUN 3aj1ad.

OsznakomiieHue ¢ OwHOMOM HproTOoHa M TpeyronbHukoM [lackas.
Pemenne mpakTHueckux 3a1ad ¢ UCMOIb30BAaHUEM IMOHSITUN U TPABUI
KOMOWHATOPHUKHU

DJ1eMeHTBI
BEpPOSITHOCTEI

TEOpHH

N3ydeHne KJIaCCHYECKOrO0 OMNPENENICHUS BEPOATHOCTHU, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSTHOCTE.
PaccMoTpenue nmpuMepoB BBIYUCIIEHUSI BEpOSATHOCTEN. Pellienue 3a1au

Ha BBEIYHCIICHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiienne
(Tadauubl

rpaduxn)

JAHHBIX
auarpaMmmal,

O3HakOMIIGHHE C TMPEACTABICHUEM YHUCJIOBBIX JAHHBIX U HUX
XapaKTePUCTUKAMHU.

Pemenne mnpakTtudeckux 3amad Ha OOpabOTKY YHCIOBBIX [aHHBIX,
BBIUHCIICHHE WX XapaKTEPUCTUK

IT'EOMETPUsA

IIpsiMmble W IUIOCKOCTH B
NMPOCTPAHCTBE

DopMyIHpPOBKA U MPUBEACHUE OKA3aTEILCTB MPU3HAKOB B3aUMHOTO
pacHoOXKeHHsI MPSAMBIX U TUIOCKOCTe!. Pacnio3HaBaHne Ha depTexax u
MOJIETISIX Pa3UYHBIX CIy4aeB B3aMMHOTO PACTIOJOXKEHHS NPAMBIX H
IJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYKICHUM.

DopMyIUpPOBaHKE ONPEIeICHUM, TPU3HAKOB U CBOMCTB MapaljieIbHbIX
Y TIepIEeHANKYISIPHBIX TUTIOCKOCTEH, TBYTPAHHBIX U THHEHHBIX yTIIOB.
Brinmonnenne NOCTPOCHHSI YIVIOB MEXKIY NPSIMBIMHU, TPSMON U
IJIOCKOCTBIO, MEXY IMIIOCKOCTSIMU 110 OMUCAHUIO U PAaCHO3HABAHUE UX
Ha MOJIEJIAX.

[IpuMeHeHue TPU3HAKOB U CBOMCTB PACIONOXKEHUS TNPSIMBIX U
IJIOCKOCTEH MPU PELICHUY 3a7a4.

W3obpaxxeHne Ha pHUCYHKaX © KOHCTPYMPOBAaHWE HA MOJEIIX
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NEePHNEHANKYISIPOB YW  HAKIOHHBIX K  IUIOCKOCTH,  HIPSIMBIX,
MapajuleTIbHBIX TUIOCKOCTEH, YTIIOB MEXIY MPSIMON M IUIOCKOCTBIO H
000CHOBaHUE MOCTPOCHUSL.

Pemienne 3amau  Ha  BBIUMCICHUE TEOMETPUYECKHUX  BEJIMYKH.
OnuceiBaHUE PACCTOSIHUA OT TOYKHA JO IUIOCKOCTH, OT MPSIMOH J0
IUIOCKOCTH, MEXIy IUIOCKOCTSMH, MEXIY CKPEIIUBAIOIIIMHUCS
MPSIMBIMU, MEXKIY TIPOU3BOJILHBIMU (PUTYPAMU B TIPOCTPAHCTBE.
DopMyIHpOBAaHUE U TOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSIX
(TeopeM CyIecTBOBaHHUs, CBOMCTRA).

N3o0paxeHne Ha yepTekax U MOJEISIX PACCTOSHUS M OOOCHOBaHHE
cBoux cyxaeHuil. OrmpeneneHUe U BBIYUCICHUE PACCTOSHUNA B
npoctpancTBe. [IpuMeHeHre (GOpMYN W TEOpEM IUIAHUMETPHU JUIS
pemieHus 3aaad.

O3HaKOMIIEHHE C MOHATHEM NapajljIeIbHOIO MPOEKTUPOBAHUS U €ro
CBOICTBaMU.

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

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

N3o0paxkeHrne MHOTOTPaHHUKOB ¥ BBITIOJHCHHE IIOCTPOCHUS Ha
M300paKEHUAX ¥ MOJIEIISIX MHOTOTPaHHUKOB.

Breruncnenne JWHEHHBIX 3IEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpALUAX, apTYMEHTHPOBAHUE CBOUX CYXKJICHHIA.
XapakTepucTuKka W H300paKCHHE CEUCHUS, BBIYUCIICHUC IUIOMIAJCH
TOBEPXHOCTEH.

[MoctpoeHne mpocTelmuX CcedeHud Ky0a, NPU3MBI, THPAMUJIEL.

MHOrorpaHHuKH N
[IpumeHeHue GakToOB U CBEACHUH U3 IUNITAHUMETPHH.
OzHakomiIeHHE C  BHIAMH  CHMMETPUH B TIPOCTPAHCTBE,
dbopMmynupoBaHHME  ONpEAENCHH W  CBOWCTB. XapaKTEPHCTHKA
CUMMETPHH TeJl BPaIlleHUs] © MHOTOT'PaHHUKOB.
IIpumeHeHre CBOMCTB CHMMETPHUM MPU PEIICHUH 3a]1a4.
Hcnonp3oBanne MpHOOPETEHHBIX 3HAHUM IS HWCCIENOBAaHUSA W
MOJCIIUPOBAHUS HECIOKHBIX 3a7a4.
N300paxkeHne  OCHOBHBIX  MHOTOIPDAaHHUKOB ¥ BBITIOJHCHHE
PUCYHKOBITO YCIIOBHSIM 3a/1a4
O3HakOMJIGHHWE C BHJAMH TeJ BpalleHus, (OPMYJIUPOBAHHE HX
ONpeeICHUN U CBOMCTB.
@opMyIHpOBaHUE TEOPEM O CEYCHUH IIapa IIOCKOCTHIO U TIOCKOCTH,
KacaTelbHOH K cdepe.
XapakTepucTHKa W H300pakeHHe TeN BpallleHUs, UX pa3BEePTKH,
Tena U MOBEPXHOCTH CCHCHIL. N
Pemenne 3amad Ha TIOCTpOEHHE CEYEHHH, BBIYHCICHHWE JTUH,
BpallleHUus

pacctosiHu#, yrioB, momianeil. IlpoBeneHue  J10Ka3aTeNbHBIX
pacCyKICHUUIIPHU PELICHUY 3aa4.

IIpumeHeHre CBOWCTB CUMMETPUM MpPU PEIICHUM 3ajJad Ha Tena
BpallleHus, KOMOMHAIIHIO TEJ.

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

H3mepeHusi B reoMeTpuu

O3HakOMJIGHHE C TIOHATHSAMH IUIOMAAH U 00beMa, aKCHOMaMHH
CBOMCTBaMU.

Pemenne 3amay Ha BBIUMCIICHHE IUIOMIANEH IUIOCKUX GUTYD C
MIPUMEHEHHEM  COOTBETCTBYyIOmUX  GopMyal W GakToB W3
wiannMeTpun.Mzyuenue  TeopeM O BBIUMCIEHHH  00BEMOB
MPOCTPAHCTBEHHBIX TEIL,pEHICHUE 3aJad Ha NPUMECHEHHE (QopMmy
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BEIYHCIICHUS 00beMOB. M3yueHne GopMysn Uit BEIYUCIICHUS TUTOINAICH
ITOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpaICHUS.

O3HAKOMIIGHHE C METOJOM BBIYUCICHUS IUIOIAAN MOBEPXHOCTH
cdepsl.

Pemienue 3amad  Ha  BBIYMCIIEHHE  IUJIOIIAZIEM  TOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJ

KoopaunaTtsl H BeKTOpBI

O3HakOMIIEHHE C TIOHITHEM BeKTopa. M3yueHue JeKapTOBOM CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, MOCTPOCHUE IO 33aJJlaHHBIM KOOpJAWHATAM
TOYEK U TUIOCKOCTEH, HAXOXKACHNE KOOPANHAT TOYEK.

Haxoxmenne  ypaBHGHHH  OKPYXXHOCTH, C(hephl, IUIOCKOCTH.
Brruucnenue paccTostHUN MEXTy TOUKAMHU.

W3ydenne CBOMCTB BEKTOPHBIX BENWYHMH, TMPABHI Pa3lIOKCHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, TMPAaBWI HAXOXKICHUSA
KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, MPABUJ ACHCTBUI C BEKTOpaMmu,
3aIaHHBIMU KOOpIUHATAMU.

[Ipumenenne Teopuu MpH PENICHUH 3a7ad Ha JAEWCTBUS C BEKTOPaMHU.
WN3yuenue cKadspHOTO  MPOU3BEACHHUS  BEKTOPOB, BEKTOPHOTO
ypaBHEHUS NMPSIMON U TUIOCKOCTU. [IprMeHeHne Teopun Mpu pelieHuu
3a/la4 Ha JICUCTBUS C BEKTOpPaMH, KOOPAWHATHBINA METOJ, IPUMEHEHHE
BEKTOPOB JJIs1 BEIYUCIICHHUS BEJINYHMH YTIIOB U PACCTOSHUH.
O3HakoMIIGHHE C JOKa3aTelbCTBAMHU TEOPEM CTEPEOMETPUU O
B3aFIMHOM DPAaCIIOJIOKEHHH TIPSMBIX U IUIOCKOCTEH C MCIOJIB30BaHUEM
BEKTOPOB

23




6. JUTEPATYPA

OcHoBHAaA:

1. boromosoB, H.B. [I'eomerpus: ydebHOEe T1OCOOME [IJIT  CPEIAHETO
npodeccuonansaoro obpazosanus / H. B. boromonos. — Mocksa: U3narenbcTBo
FOpaiit, 2021.— 108 c. — Texcr: anekrponnbii // DBC IOpaiit [caliT]. —
URL.: https://urait.ru/bcode/469826

2. boromosaos, H.B Maremaruka: y4eOHUK ISl CpEAHETO MPOQECCHOHATBHOTO
oOpazoBanusi/ H. B. boromonos, II. U. Camoitnenko. — 5-e¢ u3a., mepepad. u
non. — Mocksa: U3narensctBo FOpaitt, 2021. — 401 c. — TekcT: 3neKTpOHHBIN
// OBC Opaiit [caiiT]. — URL: https://urait.ru/bcode/469433

JlomoJHUTEJILHAA:

1. IMunayeB, B. C. Maremarnka: y4eOHUK ¥ TPAKTHKYM [JIsI CPEIHETO
npodeccuonanbHoro  obOpaszopanusi/  B. C. lllumaueB; mox  peaakuuen
A. H. TuxonoBa. — 8-e u3a., nmepepad. u gomn. — Mocksa: U3narensctBo FOpaiiT,
2021.— 447 c.— Texkcr: omektponnsi // ObBC HOpaiit [caiiT]. —
URL: https://urait.ru/bcode/469417

24



