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1 HIOACHUTEJIbHASA 3AIIMCKA

PaGouass yueOHas mporpamma o00II€00pa30BaTEIbHON  AUCITUTIIAHBI
«Maremarnkay npeaHa3HAYCHA I H3YUYCHHUS MAaTEeMATHKH B MPO(ECCHOHATBHBIX
oOpazoBatenbHbiX opranmzauusx CIIO, peanusyrommx 00pa3oBaTEIbHYIO
MporpaMMy cpeaHero oOmero o0pa3oBaHUS B TpejAeiiax OCBOCHHS OCHOBHOM
obpazoBarensHoi mporpammbel CITO (OOIT CIIO) na 6aze oCHOBHOTO OOIIETO
o0pa30BaHWA MPHU TOATOTOBKE CICIIUAIIMCTOB CPETHETO 3BEHA.

«Marematuka»  ABiseTcs  yuyeOHOHW  AUCHUIUIMHON  00sA3aTeNbHOM
npeameTHol obnact «Martematnka n wHpopmatukay ®I'OC cpeanero obrero
00pa3oBaHMA.

B mpodeccronanpHbIx 00pa30BaTEIbHBIX OPTaHU3AIUAX, PEATUIYIONTHX
00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero oOiero oOpa3oBaHHs B Ipejenax
ocsoeHuss OOIl CIIO Ha 06aze oOcHOBHOro oOmiero o0Opa3oBaHus, YydeOHas
avciuiIinHa «MaTemaTuka» u3ydaercsa B 0011e00pa3oBaTeIbHOM IUKIIE YUSOHOTO
miaHa OOII CIIO Ha 06a3e ocHOBHOro oOmiero o0pa3oBaHUs € MOJYUYECHHEM
cpeaHero ooIero oopa3oBaHus

Conepxxanve  mporpamMMbl  yueOHOUW  muciuruimabsl  «MaTemaTukay
HAIPaBJICHO Ha JOCTKEHUE CIACAYIONUX TEIICH:

. obecrieueHrne CHOPMHUPOBAHHOCTH TMPEACTABIICHHN O COIHAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPaX CTAHOBJICHUS MAaTEMAaTHKH,

. obecrieueHue cHOPMUPOBAHHOCTH JIOTHIECKOTO, aITOPATMHUIECCKOTO 1
MaTeMaTHYE€CKOTrO MBIIIJICHUSA,

. obecrieueHue CHOPMHUPOBAHHOCTH YMEHUN TPUMEHSTH TOTYUYCHHBIC
3HAHUSA MPU PEIICHUU PA3JIMYHBIX 33/1a4;

. obecrieueHue chOPMUPOBAHHOCTH TPEICTABJICHUI O MaTEMaTHKE KaK

YacTH  OOIEYENIOBEYECKON  KYJNBTYPBhI, YHUBEPCAIHHOM  S3BIKE  HAYKH,
MO3BOJISIONIEM OTIMCHIBATH M M3yUYaTh PEATbHBIC TTPOIIECCHI U SIBJICHUS.

Marematrka  gBisgeTcs  (yHIAMEHTAJbHBIM  00Ieo0pa3oBaTEIbHBIM
yu4eOHBIM TIPEAMETOM CO CJIOKHBIMAMCS YCTOWYHMBBIM COJEPKAHUEM W OOIUAMHA
TpeOOBAHUAMH K TIOATOTOBKE OOYUAFOIITIXCS.

B mpodeccronanpHbIx 00pa30BaTEIbHBIX OPTaHU3AIUAX, PEATUIYIONTHX
00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero oOiero oOpa3oBaHHs B Ipejenax
ocsoeHuss OOII CIIO Ha 0aze OCHOBHOTO o00IIero 0Opa3oBaHUsA, W3YUCHHE
MaTeMaTHKA HWMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT mpodwums
npodeccuoHaTbHOTO 00pa30BaHMS.

IIpu ocsoenum crnemmanpHOCcTedt  CIIO  TexHmueckoro  mpoduis
mpodecCHoHaTFHOTO 00pa30BaHKs MaTeMaTHKa U3ydaeTcsa Oonee yriyOJIeHHO, KaK
npodubHas yueOHas TUCIUIUIMHA, YUYWTHIBAIONMAS CHENU(PUKY OCBAWBAEMBIX
CIIELUAIBHOCTEMN.

OTO BBIPAXAETCA B  COJCPKAHMU OOYUYEHHS, KOJUUYECTBE 4YacOB,
BHIJICIIACMBIX HA M3YUCHWE OTIACIBHBIX TEM TPOTPAMMBI, TIIyOMHE WX OCBOCHHS
CTyJICHTaMH, O0BbEME B XapaKTepe MPAKTHUCCKUX 3aHITHI, BUIAX BHEAYIUTOPHOM
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CaMOCTOSTEILHOM padOTHI CTYICHTOB.

[Tpodmnmmzanusa 1eneld MareMaTHYecKoro oOpa3oBaHHMS OTpaXkaeTcs Ha
BbIOOpE MPUOPUTETOB B OPraHU3alMK YUeOHOU AEATENbHOCTH O0ydaromxcs. Jns
TEXHUYECKOTO, COIUAIbHO-3KOHOMHUYECKOTO Tpoduieli  mpodheCCHOHATBHOTO
o0pa3oBaHuA BBHIOOp I1I€JIEH CMeEIIAeTcsl B MPAarMaTUueCKOM HAIMpaBJICHUH,
MPEAYyCMATPUBAIOIIEM YCWICHHUE MW PACHIMPEHUE NPUKIATHOTO Xapakrepa
W3YUEHUS] MATEMATUKH, MPEUMYIIECTBEHHON OPUEHTAIIMU HA aJrOPUTMUUYECKUN
CTWJIb TIO3HABATEbHOMN ACATEIBLHOCTH.

[TpodunbHas cocraBisAoNIas OTpakaeTcss B TPEOOBAHUAX K IOJATOTOBKE
00yYaroIXCA B YaCTH:

. 0O0llIeH CUCTEMbl 3HAHUHN: COAECPIKATEIbHBIEC TPUMEPHI UCTIOJIb30BAHUS
MaTeMaTHIECKAX UACH U METOJ0B B PO(DHECCHOHATLHOM NESITETbHOCTH,

. YMEHUI: pa3iuuve B YPOBHE TpeOOBAaHUH K  CJIOKHOCTH
MPUMEHSAEMBIX aJITOPUTMOB;

. MPAKTUYECKOTO HMCMHOJIb30BAHUS MPUOOPETCHHBIX 3HAHUW U YMEHUI:
WHJIMBUAYAJLHOTO y4eOHOrO0 OMNbITA B TMOCTPOCHUM MATEMaTHYECKUX MOJCIIEH,
BBITIOJIHEHUHU HUCCJICIOBATENIbCKUX TPOECKTOB.

Conepxanue yueOHONW AMCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUHU C
OCHOBHBIMH COJICPKATEIIbHBIMU JINHUSAMU OOYyUCHUS MAaTEeMaTHKE

o anreOpanueckas JIMHUS, BKJIIOUAIOIIAsA CUCTEMATU3AlMIO0 CBEJICHUN O
YHCIIaX;, U3yUCHUE HOBBIX U 0000ITCHIE paHee N3YUCHHBIX OTepaIwii (BO3BEACHNE
B CTEICHb, M3BJICUCHUE KOPHS, JIOTapu(MHUpPOBAHUE, CHUHYC, KOCHHYC, TAHTEHC,
KOTAaHT€HC W 00paTHBIC K HUM), U3yUCHWE HOBBIX BHJIOB YHCIIOBBIX BBIPAKCHUN 1
(opMyn, COBEpIICHCTBOBAHWE TPAKTHUYCCKAX HABBIKOB W BBIYUCIIATEIILHOMN
KYJbTYpbl, PAaCUIMPEHUE W COBEPIICHCTBOBAHWE alreOpanyeckoro anmnapara,
c(hOpMHPOBAHHOTO B OCHOBHOW INKOJiE, W €ro MPUMEHECHHWE K PEIICHHIO
MaTeMaTHYECKUX U MPUKIIAIHBIX 3314,

. TEOPETUKO-(DYHKIIMOHAJIbHASA JIMHUS, BKJITIOUAIONAs CUCTEMATHU3AIHIIO
W paACIIUPEHHWE CBEICHWH O (QYHKIUAX, COBEPIICHCTBOBAHUE TpaduIecKux
YMEHHUM, 3HAKOMCTBO C OCHOBHBIMH HJEAMHM M METOJAAMU MATEeMaTHYECKOIo
aHaim3a B 00bEeMe, TMO3BOJIAIONIEM HWCCIASAOBATh JJEMEHTApHbIC (PYHKIIMU |
pemarb MPOCTEHINAE TEeOMETpUUecKne, (U3NUECKHUE € JIPYTrUe TPHUKIIATHBIC
3a/1auu;

. JIUHWA YPaBHEHWA M HEPABEHCTB, OCHOBAHHAA HA MOCTPOCHUU H
UCCIICIOBAHUA MATEMATUUECKUX MOJECINICH, MEPECcEKAoNasncs ¢ are0Opanueckon u
TEOPETUKO-DYHKIIMOHAIFHONH ~ JIMHUSIMHU W BKJIIOYAIONMAs  Pa3BUTHEC U
COBEPIIICHCTBOBAHUE TEXHUKU alreOpanueckux MpeoOpa3oBaHUM i PEIICHUS
ypaBHEHHI, HEPABEHCTB W CHUCTEM; (DOPMHPOBAHHUE CHOCOOHOCTH CTPOHUTHh W
UCCIIEIOBATh MPOCTEHIIINE MATEMATUUYECKUE MOJEIN MPU PELICHUHM MPUKIAAHBIX
3a/1a4, 3a7a4 U3 CMEKHbBIX U CIECUUATIbHBIX JUCIUTLINH;

. r€OMETPUYUECKAA JIMHUA, BKIIOUAIOIIAS HAIJISIAHBIC MPEICTABICHUS O
MPOCTPAHCTBEHHBIX (PUTYpax W M3YUCHUE UX CBOUCTB, (POPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPAXKEHUS, PA3BUTHE CINOCOOOB  IEOMETPUYECKHUX
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U3MEPEHUM, KOOPJAMHATHOTO W BEKTOPHOI'O  METOJOB Uil PCIICHHS
MaTeMaTHYECKHUX U MIPHKIIAIHBIX 3314,

. CTOXaCTHYCCKas JIMHMS, OCHOBaHHAs HAa Pa3BUTHH KOMOWHATOPHBIX
YMEHHM, TPEACTABIICHUH O BEPOATHOCTHO-CTATHCTHUSCKUX 3aKOHOMEPHOCTAX
OKPYXKAIOIIEro MApPA.

Nzyuenne o01eoOpa3oBaTeibHOTO yUeOHOT0 AUCIUIIIMHBL «MaTemaTukay
3aBEPIIACTCS MOJABSACHUEM UTOTOB B (popMe SK3aMeHa B paMKaxX IMPOMEKYTOUHOM
aTTeCTalluu CTYACHTOB B Tpoliecce ocBoeHusa ocHopHoM OOII CIIO ¢ monyuennem
cpeaHero ooIero oopa3zoBaHus.



2 IJIAHUPYEMBIE PE3VJIbLTATHI OCBOEHMSI YUEBHOI'O
JUCLIMILJIMHBI

OcBoeHme  coaepkaHus  ydeOHOrOo  AUCHUILIAHBI  «MaTeMaThka
o0ecIeunBaeT JOCTHKEHNE CTYACHTaMHM CIIEAYIOMNX Pe3yIbTaTOB:

. JMYHOCTHBIX:

- c(hopMHUpPOBAHHOCTh TPEACTABICHUNM O MaTeMaTHKE KaK YHHBEPCAIbHOM
S3bIKEC HAYKH, CPEJICTBE MOJICIMPOBAHUA SBJICHHH M MPOIECCOB, HACIX U METOAaX
MaTEeMaTHKH,

- TIOHMMaHHWE 3HAYAMOCTH MAaTeMAaTHKH ISl HAyYHO-TEXHHUUYECKOTO
mporpecca, C(POPMHPOBAHHOCTH OTHOIICHUS K MaTeMaTHKe KakK K 4YacTh
OOIIICYEIOBEYECKON  KYJBTYPhl 4YE€pPe3 3HAKOMCTBO C HMCTOPHEH Ppa3BUTHUA
MAaTEMATHUKH, SBOJTIOIMECH MAaTEMAaTHYECKUX HJICH,

- Pa3BHTHE JIOTHYECCKOTO MBINIJICHUS, IPOCTPAHCTBEHHOIO BOOOpaXKEHHS,
aNTOPUTMHUYCCKOM KYJIBTYPhI, KpHTUYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOAUMOM
s Oyaymiei npodecCHoHANBHOM ASATeIbHOCTH, JJI POIOHKEHHS 00pa3oBaHHs
1 caMm000pa30BaHMA,

- OBJIAJICHUC MAaTeMaTHUYCCKHUMH 3HAHUAMH W YMEHHIMH, HCOOXOIUMBIMH B
MMOBCCTHCBHON  JKW3HHW, JJIS OCBOCHHSA CMCXKHBIX €CTECTBEHHO-HAYYHBIX
JUCHHAINIMH ®M  JUCHUINIMH  TPO(ECCHOHATBRHOTO IMKIA, i1  IOJy4YCHHS
oOpa3zoBaHua B 00jJacTsIx, He TPeOyOmMMX YriayOleHHOW MaTeMaTHUYeCKOM
MTOATOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIIE
caM000pa30BaHMIO, HA TPOTSKEHHWU BCEHM JKWM3HHU, CO3HATEIBHOE OTHOIICHHE K
HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEITHOW NpodecCHOHAIbHOH H
OOIIECTBCHHON ICATCIIHHOCTH,

- TOTOBHOCTh MW CHOCOOHOCTh K CaMOCTOSTEIbHOM TBOPYECKOW U
OTBETCTBCHHOM JICATCIHPHOCTH,

- TOTOBHOCTH K KOJUICKTHBHOM paboTe, COTPYAHHYCCTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJIE3HOH,  y4eOHO-MCCIIEA0BATEIHCKOM,
MIPOCKTHOM W JPYTHUX BHJIAX JACATCIILHOCTH,

- OTHONICHHE K TPOGECCHOHAIBHOM JEATCIBHOCTH KaK BO3MOXKHOCTH

ydacTHs B PEHICHWM  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJAPCTBEHHBIX,
OOIlICHAIIMOHAJIBHBIX MPOOJIEM;
. MemanpeomMemuupix:

- YMEHHE CaMOCTOATEIBHO OMPENENATh LU ACITETbHOCTH M COCTaBIAThH
MJIaHBl  ICATEIIFHOCTH, CaMOCTOSTENIBHO OCYIIECTBIISITh, KOHTPOJUPOBATh W
KOPPEKTHUPOBATh JEATEIHHOCTD, HWCIIOJIb30BAaTh BCE BO3MOXKHBIE PECYpPCHI s
JOCTWKEHUS TIOCTABJICHHBIX TIEJEW W peaNm3allid  IUIaHOB  JICATCILHOCTH,
BHIOWPATH YCTICTITHBIE CTPATETHH B PA3TUYHBIX CUTYaIAIX,

- YMEHHE TPOAYKTHBHO OOMIAThCS W B3aMMOJCHCTBOBATH B TIPOIECCE
COBMECTHOM  JICATCIbHOCTH, YUYWTHIBATh TO3WIHAHA  JIPYTUX  yYAaCTHHUKOB
NeATENBHOCTH, F((DEKTUBHO pazpenmaTh KOH(PIUKTHI,
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- BJAJCHUE HaBbIKAMHU TO3HABATENIbHON, YUYEOHO-HCCIIEAOBATEIILCKOH |
MPOCKTHOW JEATEIbHOCTH, HABBIKAMU PAa3pelICHUs MpodsieM; CHOCOOHOCTh W
TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHUA NPAKTUUYECKUX 3a/1a4,
MPUMEHEHHIO PA3JIMYHBIX METOJOB MO3HAHUSA,

- TOTOBHOCTh H CHOCOOHOCTH K CaMOCTOATEIHHOW WH(OOPMAITMOHHO-
MMO3HABATENIBHON AEATEIIbHOCTH, BKJIKOUAsI YMEHUE OPUEHTUPOBATHCS B PA3JIMUYHBIX
MCTOYHUKAX HMHOOPMAIMKM, KPUTUYECKH OICHWBATh M HHTECPIPETUPOBATH
uH()OPMAITHIO, TIOTYYIaeMYIO W3 PA3TMUHBIX UCTOYHUKOB,

- BJIQJICHUE A3BIKOBBIMHA CPEACTBAMHU. YMEHHE SACHO, JIOTHYHO M TOYHO
W3J1araTh CBOKO TOUYKY 3PEHUS, UCMOIb30BATh aICKBATHBIC 3BIKOBBIC CPEACTBA,

- BJIQJICHWC HABBIKAMW TIO3HABATEIIBHOW pPE(QIICKCHH KaK OCO3HAHUSA
COBEPIIACMBIX JEHCTBUA W MBICIUTENBHBIX MPOLECCOB, WX PE3yJbTaTOB H
OCHOBAHWH, TPAHULl CBOETO 3HAHUA W HE3HAHWS, HOBBIX MO3HABATEIIBHBIX 334 U
CPEACTB JJIS UX JOCTUKEHUS,

- LENCYCTPEMJICHHOCTb B  TOMCKAX W  NOPUHATHM  PELICHUM,
COO0OPaA3UTENIbBHOCTh U UHTYHUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABIICHUI;
CIOCOOHOCTh BOCIIPUHUMATh KPacOTy U TapMOHUIO MUPA;

o npeoMemHbIX:

- c(hopMHUPOBAHHOCTh TPEACTABICHUM O MaTeMaTHKE KaK 4acTH MHPOBOI
KyJbTYpbl M MECTE€ MATEMaTUKU B COBPEMEHHOW IMBWIM3ALMM, CIOCO0aX
OMMUCAHUSA ABJICHUN PEAJIbHOIO MUPA HA MAaTEMAaTUYECKOM A3BIKE;

- c(hOpMHPOBAHHOCTH TPEACTABICHUN O MaTEMaTHYECKUX TOHATHAX Kak
BOKHEHIIINX MATEMATUYECKUX MOJEIAX, MO3BOJSAIOIIMX OIMUCHIBATH M M3Yy4aTh
pa3HbIE TPOLECCH W ABJICHHS, MOHHMMAHUE BO3MOMHOCTH AKCHOMATHYECKOTO
MOCTPOEHUSI MATEMATHUUYECKUX TEOPHIA,

BJIAJICHUE METOJIAMU JOKA3aTeJIbCTB W AJITOPUTMOB PELICHHS, YMEHHUE WX
MMPUMEHATH, TPOBOAUTD TOKA3aTEIbHBIC PACCYKICHUA B XO/I€ PEIICHUA 33134,

- BJIAJICHUE CTAHJAPTHBIMM MPUEMAMU PEIIEHUS PAUUOHAIBHBIX H
WPPALHOHAIBHBIX, MOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPHUUECKUX YPAaBHECHUN
Y HEPABEHCTB, UX CUCTEM; MUCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B
TOM YHCJI€ IS TIOMCKA MYTH PELICHHS W WUTIOCTPALMKU PELICHHUS YPAaBHEHUU MU
HEPABEHCTB,

- cOpMUPOBAHHOCTh  TPEACTABICHUHA 00  OCHOBHBIX  TOHATHIX
MAaTEMATHYECKOTO aHAIN3a U UX CBOMCTBAX, BIIAJICHUEC YMECHUEM XapPaKTEPU30BATh
noBeAcHUEe (YHKIWA, WCTOMB30BAaHUE TONYUCHHBIX 3HAHWH ISl OMHCAHUS W
AHAJIN3a PEAJIBHBIX 3ABUCUMOCTEN,

- BJAJCHHE OCHOBHBIMM TOHATHSMM O IUIOCKAX W TPOCTPAHCTBEHHBIX
r€OMETPUIECCKUX (PUTYypaxX, MX OCHOBHBIX CBOMCTBAX;, CHOPMUPOBAHHOCTDh YMEHUS
pacmo3HaBaTh Te€OMETpUUeCKHe (PUTYpHI Ha UYepTekaX, MOJCIAX W B PEATHHOM
MUpPE; MPUMECHEHUE W3YUYEHHBIX CBONCTB TeoMeTpuueckux (uryp m dhopmyn s
PELICHUS TEOMETPUUECCKHUX 3a/1a4 U 3a/]1a4 C MPAKTUYECKAM COAECPKAHUEM,

- ¢(pOPMUPOBAHHOCTH TMPEICTABJICHUH O MPOIECCaX U SBICHUAX, HMEIOIITIX
BEPOATHOCTHBINA XapPAKTEP, CTATUCTHUYECKUX 3AKOHOMEPHOCTAX B PEAJTbHOM MHPE,
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OCHOBHBIX TIOHATHUAX JIEMEHTAPHOU TEOPUM BEPOATHOCTEH, YMEHUN HAXOIAWUTH U
OLICHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITHH B MPOCTEUIIMX MPAKTHUUECKUX
CUTYalMAX U OCHOBHBIE XaPAKTEPUCTUKH CITyYaHHBIX BEJTUUUH,

- BJIAJICHAE HABBIKAMU MCHOJIb30BAHUA TOTOBBIX KOMIBIOTEPHBIX NPOrPaMM
MPU PELICHUY 3a/]1a4.



3 COAEPKAHUE YUEBHOM JUCIHUTIJINHBI

Beenenue

Marematika B  HaykKe, TEXHUKE, OKOHOMHKE, WH(OPMAITMOHHBIX
TEXHOJIOTUAX M TPAKTHUECKON JnedatenbHOCTH. llenmn u  3agaum  u3yyeHud
marematuku npu ocoeHnu npodeccuii. CI10 n cnenmansrocteit CI10.

AJI'EBPA
Pa3zButne noHsaATHs 0 YUCIE
[{enbie u palmoHaibHbIe YnCa. J[eHCTBUTEIbHBIE YUCIA.
KopHu, crenenu u jorapudgmsl

Kopnu u crenenn. KopHu HaTypaabHON CTENEHU U3 YKCA U UX CBOMCTBA.
Crenenu ¢ palMOHAJBHBIMM TIOKa3aTeasMH, UX cBoiicTBa. CrTeneHu ¢
JNEHCTBUTEIIbHBIMU MTOKA3ATESIMU.

Jlorapudgm. Jlorapudm umciaa. OCHOBHOE JTIOTapU(PMHUUESCKOE TOXKIECTBO.
JlecaTuanble W HaTypaiibHbIe Jiorapudmsel. [IpaBuna neficTBuii ¢ morapudmami.
[Tepexon kK HOBOMY OCHOBAHHIO.

IIpeoOpa3oBaHue ajredOpanuyeckux BbipaxkeHuii. [IpeoOpa3zoBaHue
PallMOHAbHBIX, UPPALMOHAIBHBIX, CTETNIECHHBIX, MOKa3aTEIbHbBIX u
Jorapu(hMUYECKIX BHIPAKCHHM.

OCHOBbBI TPUTTOHOMETPUN
OcHoOBHbBIE TOHATHS

Paauannas mepa yrina. BpamarensHoe nrxeHue. CUHYC, KOCUHYC, TAHT'€HC
U KOTaHreHC uuciaa. OCHOBHbIE TPUTOHOMETPHUUECKHUE ToxaecTBa Dopmysibl
npuBeieHus. @opMyJibl ciioxeHus. DopmMyibl yABOSHHUS.

IIpeoOpa3oBaHus NpocTelINX TPUTOHOMETPUUYECKUX BbIPAKEHMUIA.

[IpeoOpa3zoBanre CyMMbl TPUTOHOMETPUICCKHAX (DYHKIIHIA B IPOU3BEACHHUE H
MIPOU3BEICHUS B CYMMY.

TpuroHomeTpuyeckiie ypapHeHusl U HEPABEHCTBA

[TpocTelinue TPUroHOMETPUUECKUE YPABHEHMUSL.

OoOpaTtHble TpUroHoMerpudeckue QYHKUHU. APKCHUHYC, APKKOCHUHYC,
APKTaHTEHC.

®YHKINU, UX CBONCTBA U TPA®UKHA

@Oynxkomn. O06macTh omnpeneneHUuss W MHOXECTBO 3HAUCHHM, Tpaduk
¢dhyakmn, mocTpoeHue rpadukos GYHKITANA, 3aTaHABIX PA3THIHBIMA CIIOCOOAMH.

CaoiicTBa byHkmm. MOHOTOHHOCTD, YETHOCTD, HEUYETHOCTD,
OTPAHUYEHHOCTh, TNEPUOAMYHOCTh. [IpOoMeXyTku BO3pacTaHud W yObIBAHUSA,
HauOoOJIbIlICE W HAWMMEHBINIEE 3HAYCHUSA, TOUKH OKCTpemyMma. ['paduueckas
uHTepnpeTanyd. [lpuMepbl  (YHKITMOHANBHBIX 3aBUCUMOCTEH B peaybHBIX
mporeccax M ABJAeHUAX. Apudmerndeckne omneparuu Haja GyHKusMa. CIoxHasS
dbynaknusa (kommosurmst ). [loHaTHe 0 HEMPEPHIBHOCTH (DYHKITHH.

Oob6patable ¢ynxkmuun. OO0nacTe omnpeaeaeHus ©W  00JacTh 3HAYCHMM
oOpatHo# pynkmmu. ['padmk oOparaol QyHKIHH.
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CreneHHble, MoKa3aTeJbHbIe, Jorapudpmuyeckue H
TpUuroHomerpuyeckue pynkuuu. O0OpaTHbie TPUTOHOMETPHUYECKHEe PYHKIMHU

Onpenenennsa ¢yHkmmic, wx cBoiictBa u rpaduku. [IpeoOpazoBanus
rpadukos. [lapannenbHbIi TEPEHOC, CAMMETPHS OTHOCHTEIIBHO OCEH KOOPIUHAT 1
CUMMETPHUSA OTHOCHUTENBHO Havyaja KOOPAWHAT, CAMMETPHUS OTHOCUTEIBHO NPSAMON
J= X, PaCTsKCHUE U CHKATUE BAOJIb OCEM KOOPJAUHAT.

HAYAJIA MATEMATUYECKOI'O AHAJIN3A

IlocnenoBatesbHocTH. (CnocoObl  3aJaHUs M CBOWMCTBA  UYMCIIOBBIX
nocieaoBatenibHocTell. CyMMmupoBaHuEe mocienoBareabHOCTe. beckoHeuHo
yOBIBAIOIIAasi TEOMETPUUECKAS TPOTPECCHS U €€ CyMMa.

IIpomsBoanas. [lonarne o mpon3BOAHON (DYHKIIMH, €€ TEOMETPUUCCKUN H
(mzrdeckuii cMBICT. YpaBHEHHE KacaTebHOM K Tpaduky ¢pyHkimu. [Iponssoaneie
CyMMBI, Pa3HOCTH, TMPOU3BEACHUs, 4YacTHbie. [IpoW3BomHBIE  OCHOBHBIX
aneMeHTapHbIX (yHKIuH. [IppuMeHeHrne TPON3BOIHON K HUCCACAOBAHUIO (DYHKITUN
u mnoctpoeHnio rpadukoB. [lpumepsl HWCMONB30BAaHUS TPOWU3BOMHON A
HAXOXKJICHHUS HAWIYYIICr0 PENIEeHWs B NPUKIAAHBIX  3a7adax. Bropas
MIPOU3BOJIHAS, €€ TEOMETPUUCCKHUN U (pr3mueckuii cMbici. Haxoxaenne ckopocTu
JUTSI TIpOTIECCa, 3aaHHoT0 (hOpMYIIOH U TpaduKoMm.

IlepBooOpa3Has u unTerpaJL. [IpuMeHeHrne onpeneIeHHOro HHTErpaa s
HAXOXKJCHHUS TUIOMIAAN KpuBOJIWMHEHHONW Tpanmeuun. ©®opmyna HerotoHa—
Jleitbanma. [Ipumepsl mpuMeHeHNUS HHTETPaNia B (PU3UKE W TCOMETPHH.

Ilpakmuueckue 3anamusn

IIpakTuueckass padora: «BbluncaeHne mTPOU3BOJHON 3SJIEMEHTAPHBIX
MaTeMaTHdecKux (PyHKIIANA U UX KOMOWHAITHIT)

IIpakTuueckass paodora: «lIpuMeHeHHe NPOU3BOAHON B MPUKIAAHBIX
3aJa4ax»

IlpakTnueckass padora: «UccnenoBanme QyHKIMA TIPU  TTOMOIIIH
MPOU3BOTHONY

IIpakTHueckas padora: «MeTOIbl HAXOXKACHUS UHTErPAJIa»

IIpakTuueckass padora: «lIpuMeHEHUE ONPEAEICHHOIO WHTErpaja B
MPUKJIAJHBIX 3a1a49aX»

YPABHEHUSA N HEPABEHCTBA

YpaBHeHus1 U cUCTeMbl ypaBHeHHi. PannoHanbHbIC, MppalMOHAIBHBIE,
MOKA3aTEeNbHbIE U TPUTOHOMETPUYECCKAE YPABHEHUA M CHCTEMBI. PABHOCWMIIBHOCTB
ypaBHEHHH, HEpaBEHCTB, cucTeM. OCHOBHBIC TIPHEMBI UX PEIICHUS (Pa3IOKEHUE
Ha MHOXKHTEH, BBEICHWE HOBBIX HEW3BECTHBIX, IOJICTAHOBKA, Tpaduueckuii
METO).

HepaBencTrBa.  PanmoHanbHble,  HppalMOHAIBHBIC,  MOKA3aTEIIbHBIE
uHepaBeHCTBA. OCHOBHBIC MPUEMbI KX PELICHUS.

Ucnonb3oBanue c¢BoicTB W rpagpukoB (yHKUuil 0Opu pemieHuH
YpPaBHeHHi1 U HepaBeHCTB. MeTo nHTepBayioB. M300paxkeHne Ha KOOPJAUHATHOM
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MJIOCKOCTH MHOXKECTBAPEIICHUH YPABHEHUN U HEPABEHCTB C JIBYMS MEPEMEHHBIMU
U UX CUCTEM.

Ilpakmuueckue 3anamus

IIpakTuueckass paodora: «PellleHHMe UMPPALMOHAJIBHBIX  YPABHEHUH,
HEPABEHCTB U CUCTEM»

IIpakTuueckass padora: «PelieHne  TNOKa3aTENbHBIX  YPABHEHUH,
HEPABEHCTB U CUCTEM»

IlpakTnueckass pabGora: «Pemenne morapudMuuecknx ypaBHCHHH,
HEPABEHCTB U CUCTEM»

IIpakTuueckass padora: «PelieHue TPUTOHOMETPUECKUX YPABHEHUH,
HEPABEHCTB U CUCTEM»

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA
BEPOSITHOCTEN

DnieMeHThl KOMOUHATOPUKN OCHOBHBIE MOHATHS KOMOWHATOPHUKHU. 3a/auu
Ha MOJICYET YMCiia Pa3MEIlCHUH, MEPEeCTaHOBOK, coueTaHuil. Pelenne 3amau Ha
nepebop BapuaHToB. ®opmyna OmHoma HprotoHa. CBoiicTBa OMHOMHHAJIBHBIX
kodddummentos. Tpeyrompauk [lackans. DOneMEHTH TEOPHUH BEPOATHOCTEH
CoObiTHE, BEPOATHOCTH COOBITHS, CJIOKEHUE U YMHOKEHHUE BEPOSTHOCTEH.

OJIeMEHThl ~ MaTeMaTthueckod  craructuku llpeacrtaBieHue  HaHHBIX
(TabuIrel, TUarpaMmbl, Tpadukn).

Ilpakmuueckue 3anamus

IIpakTuueckas padora: «PemieHue 3a7ay M0 KOMOMHATOPUKA U TEOPUU
BEPOATHOCTEN

I'EOMETPUSA
IIpsiMble U UIOCKOCTH B MPOCTPAHCTBE

B3aumHoe pacnosioxkeHue IBYX MPsAMbIX B mpocTpaHcTBe. [lapamnenbHocTh
NpsIMOA M TUIOCKOCTH. [lapamnenbHOCTh IWIOCKOCTEN. [lepneHAnKyIIpHOCTD
npsAMONA M TJIOCKOCTU. [leprneHAMKyNsIp W HAKJIOHHAsA. YTOJ MEXAy NpsSMOW u
TUIOCKOCTBIO. JIByrpaHHbIi1 yTOJL. Yron MEXKTY TUIOCKOCTSIMH.
[TeprieHAUKYNSAPHOCTH JBYX IUIOCKOCTEH. ['eomeTpuueckue mnpeoOpa3oBaHud
MPOCTPAHCTBA; MAPAJJICIbHBIA MEPEHOC, CUMMETPUS OTHOCUTEIBHO IJIOCKOCTH.
[TapannensHoe mnpoekTupoBanue. HM3o0pakeHre NTPOCTPAHCTBEHHBIX (DUTYP.
Muororpannuku. Bepiinnsl, pedpa, rpaHd MHOTOTPAHHUKA.

[Tpuszma. Ilpamas npusma. IlpaBunbHas npusma. [lapanmnenenunen. KyoO.
[Impamupma. IlpaBunbHasd nupamupga. YcedeHHas nupaMuga. lerpasap.
Cummetrpuu B kyOe, B mapajieienunene, B npusMe u nupamujae. CeueHus kyoa,
npu3Mbl W nupamuabl. lIpeAcTaBieHue O NPaBUJIbHBIX MHOTOTPAHHUKAX
(TeTparape, kyOe, OKTadape, MOACKAa’Ape W WKoca’ape). Tema W MOBEPXHOCTH
Bpauenus [{unuaap u koHyc. YceueHHbl koHyc. OCHOBaHME, BbICOTA, OOKOBAs
MOBEPXHOCTh, oOOpasytomias, pa3Beptka. (OceBble CEUEHMS W CEUCHHA,
napayienpasie ocHoBanuto. [1lap u cdepa, nx ceuenus. KacatenbHas TWOCKOCTh K
chepe. Msmepenms B reomerpmu OObeM HW ero usMmepeHue. VIHTerpampHas
dbopmyna oobema. @opmyibl 00beMa KyOa, MPSAMOYTOJBHOTO IMapalIeIeuIe/1a,
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MpU3MbIL, TUIUHAPA. DopmyIibl 00beMa MUPAMUAbLL U KOHYca. DOpMYyJibl MIIOMAIN
MOBEPXHOCTEH IMHApPa U KoHyca. Dopmyiiel oObeMa mapa U Tionmaan chepsl.
ITono6ue ten. OTHOIIEHUS TUIOMIAAEH MOBEPXHOCTEN U 00BEMOB TTOAOOHBIX TEI.
KoopauHaTbl U BEeKTOpbI

[IpsmoyronpHas (nexkapToBa) CHCTEMa KOOPAWHAT B  MPOCTPAHCTBE.
®dopmyna pacCTOAHHS MEXKIY IBYMsS ToukamHu. YpaBHeHHsS cdepbl. Bekrops.
Monaynb BekTopa. PaBeHcTBO BekTOpoB. ClOKEHHUE BEKTOPOB. Y MHOMXKEHHUE
BEKTOpA Ha 4uciao0. PazjiokeHne BEKTOpA MO HAMPABJACHUAM. YTOJ MEXKAY ABYMS
BekTopamu. IIpoeknusa BekTopa Ha ock. Koopaunatel BekTopa. CkajapHoe
MPOU3BEICHUE BEKTOPOB. MCMob30BaHWE KOOPAMHAT U BEKTOPOB MPHU PEIICHUU
MaTeMaTHYECKUX W MPUKIIAAHBIX33/1aY.

Ilpakmuueckue 3anamusn

IIpakTuueckass padora: «BblUUCIECHHUE 3JIEMEHTOB, TJIOMIAACH U 00BEMOB
MHOTOTPAHHUKOBY

IIpakTuueckass padora: «BblUUCIECHHUE 3JIEMEHTOB, TJIOMIAACH U 00BEMOB
TEJ BPALLCHUS)
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4 TEMATUYECKOE INTAHUPOBAHUE

Ilpu  peanuzanmu  coAepkaHus  OOIEOOpPa3OBATEIALHOM  y4eOHOTO
aacuuiuinabl - «Matematuka»y B mpeaenax ocBoenus OOII CIIO na 0ase
OCHOBHOT'O 00I1IeT0 00pa30BaHUA C IMOJYUYEHHUEM CPEeAHEro o0Iero oOpa3oBaHus
MaKcHMaJjibHas yueOHas Harpyska oOydaromuxcsa cocrapnser — 234 yaca. M3 Hux
aynmuTopHas (o0si3aTenbHas) Harpyska OOydaromIMXCs, BKITIOUAs TMPAKTHUCCKHE
3anATHA, — 234 4aca; u3 Hux 24 yaca — mpaktudeckue 3aHaTtusa, 210 gacoB —
JIEKITUH.
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TEMATHUYECKHUU [LJIAH

Buab1 yueGHoii pa6oThel KonnyectBo yacos
Oos3aTesnbHas yueGHAsI HATPY3Ka
MaxkcumanbHas B Tom uncse
Copnep:ranue 00yueHHs
HArpy3ka BCero | mpakTH4ecKHe
Jleknuu
3aHSATHS

1 2 4 5 6
Beenenue 1 1 - 1
PaszsuTne nonarus o uncie 3 3 - 3
KomOunaropuka 4 4 - 4
Teopus BEPOSITHOCTEH u 3 3 > 6
MaTeMaTHYeCKasl CTATUCTHKA
IIpsvble 11 IITOCKOCTH B IPOCTPAHCTBE 36 36 2 34
MHoOrorpaHHHKH U KPYTIIBIE TETA 30 30 2 28
Koopaurats! u BekTOpHI 18 18 - 18
HuddepeHuupoBanselii  3ager  3a > > i )
NEPBBII CEMECTP
Hroro 3a 1-ii cemectp: 102 102 6 96
Kophu, crenenun, norapugmer 44 44 - 44
OyukimK U rpadukn 8 8 - 8
VYpaBsHEeHM: 1 HEPABEHCTBA 12 12 6 6
OCHOBBI TPHTOHOMETPHH 28 28 2 26
Hauana maTemarndeckoro anammsa 22 22 6 16
HuTterpan 18 18 4 14
Hroro 3a 2-ii cemecTp: 132 132 18 114
Bcero 3a rog 258 234 24 210

B teuenue 1 kypca kaxkapiM 00yUYarOIIMMCS BBITOMHACTCS UHAWBUAY ATbHBIN
MPOEKT MO OJTHON WJIM HECKOJIBKMM JUCLHUIUIMHAM, 32 CUET BPEMEHHU, OTBEAEHHOTO
Ha W3ydeHWe MUCIUILTHHBI (DenepanbHBIM TOCYTapCTBEHHBINH 00pa30BaTEIbHbIN

CTaHJApPT cpeaHero  oOiiero  oOpa3oBaHMs, YTBEPXKACHHBIA  MPUKA30M

Muno6prayku Poccun ot 17 anpens 2012 r. Ne413)

TemaTuka HHAHUBHAYAJIbHBIX IIPOCKTOB

AN e

7.

Hayxka tpuronomeTpus

Ponb MaTeMaTHKH B TOCTHKEHUSAX APYTUX HAYK

MHOrorpaHHHKU B F€OMETPUH, IPUPOJIC, APXUTEKTYPE U UCKYCCTBE
Benvkue yueHble MaTeMaTUKH

Hctopus MosBIICHUS B pa3BUTUA MOHATHS (PYHKITAN

CoBpeMeHHbIE OTKPHITHS B 0071aCTH MaTeMaTHKH

Pazutne noHsTus o uucie. MCcTOpus OTKPHITUS KOMIUICKCHBIX

YUCCJI U UX IIPUMCHCHHC

8.
CTaTUCTUKH

9.

10.

HCTOpI/IH MOABJICHHUA M OCHOBHBIC IIOHSATHS MAaTEMAaTHYCCKOMN

Kpussie BTOpOro mopsaka

Jlorapudm uucna. Jlorapudmuueckne ypaBHCHUS M HEPaBEHCTBA,
15



WX PCILICHHE

11.  Crenenp uncna ¢ neHCTBUTENbHBIM Moka3zaTeseM. [loka3arenbHble
YPaBHEHHUS U HEPABEHCTBA, UX PCILICHUE

12.  TlpowsBogHas (yHKIIMM M €€ TEOMETPUUECCKUH, MEXaHWUECKANW M
SKOHOMUYECKHAUN CMBICIT

13.  I'padwi, ucropus mossienns u npuMmenerue. [Ipunoxkenne rpados
K PELICHUIO KOMOWHATOPHBIX U BEPOSITHOCTHBIX 3a7a4

14.  OcobeHHoctn HaboOpa MaTEMAaTHUYECKUX TEKCTOB B  CPEAe
MicrosoftWord

15. OO6yuenne u TPOM3BOAUTEIBHOCTh TPyda (SKCTIEPUMEHTAIBHOE
WCCJICIOBAHNE C TIOMOTIIBIO (DYHKITHH U TPapUKOB)

16. Tloabewm Tena u3 BOJbI

17.  Amoptu3zaius 000pyA0BaHUA

18. TIlepempaBa uepes peky

19.  CocrapiieHue €10UHON TUPIISTHABI

20. BekTopHble 1MarpaMMbl B HEMAX NEPEMEHHOTO TOKA
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S XAPAKTEPUCTUKA OCHOBHBIX BU0OB
YUYEBHON JESTEJBHOCTU CTYJIEHTOB

Copep:ixanue o0yyeHust

XapakTepuCTHKA OCHOBHBIX BHAOB /J€SATEJbHOCTH CTYAEHTOB ( Ha
YPOBHE y4eOHbIX ACHCTBHIA)

O3HAaKOMJICHHE C PONBK) MATCMATHKHA B HAYKE, TCXHHUKE, JKOHOMHKE,

BBez(el-me I/IH(I)OpMaLII/IOHHbIX TCXHOJIOIuAX nu HpaKTH‘ICCKOﬁ ACATCIBHOCTH.
OszHakoMIICHHE C TEMIMH W 33JauaMHd  H3YUCHHS MATCMATHKUA TIPH
ocoenuu npodeccuii CI10 u cnenumansrocteii CI10

AJITEBPA

PasBuTHE NOHATHY 0 YHCJIE

Beinoaaenne apudMETHICCKUX ACHCTBHI HAJ YUCIAMH, COUSTAas YCTHHIC
Y MTUChMCHHBIC MTPUCMBI.

HaxoxaeHue omubok B MPeoOpa3oBaHUMX U BEIYHCICHUAX (OTHOCUTCS KO
BCEM MYHKTaM MPOTPaMMBbI)

KopHn, crenenn, jorapugpmbi

O3HAKOMIICHHE ¢ TIOHATHEM KOPHS #-H CTCIICHH, CBOWCTBAMH PAIUKATIOB U
MIpaBHJIAMH CPABHEHHS KOPHEH.

®dopMynHupoBaHHE OIPEACICHI KOPHSI U CBOICTB KOpHEH. Brruncnenmne n
CpaBHEHHE KOpHEH, BBINIOJHEHHE NPUKHAKH  3HAYCHHWS  KOPHI.
[IpeobpazoBanne YMCIOBBIX M OYKBCHHBIX BBIPAKCHHUH, COXCpKAIIUX
paavKabL.

BeimonmHenune pacduetoB mo  GopMynaM, COACPKAIUMM  PaJUKAIEL
OCYLIECTBIISII ~ HEOOXOAMMBIC  TNOJCTAHOBKH W MPeoOpasOBaHHMAL.
OmnpeneneHue PaBHOCHUITBHOCTH BHIPAKCHHH ¢ pagukanamu. Permenue
HPPaIlMOHATIBHBIX YPABHEHHH.

O3HaKOMIICHHE C IOHITHUEM CTCIICHH C ACHCTBUTEIBHBIM IMOKA3ATCICM.
HaxoxxaeHne 3HA4YeHWH CTENEHH, HCIONB3YHA MPH  HEOOXOAMMOCTH
WHCTPYMEHTAIbHBIE CPECTBA.

3anuchBAaHHEC KOPHS #-H CTCMICHH B BHAC CTCNCHH C APOOHBIM
MOKA3aTe/IEM U HA00O0POT.

®opMynupoBaHMEe CBOWCTB CTemneHEH. Bpuncienme cremeHed ¢
PaIOHATIBHBIM TTOKA3ATENEM, BBITIOTHEHUE MPUKUIKH 3HAUCHUSA CTEIICHH,
CpPaBHEHUE CTEIICHEH.

[IpeobpazoBanne YMCIOBBIX M OYKBCHHBIX BBIPAKCHHUH, COXCpKAIIUX
CTETICHH, TIPUMEHI CBOHCTBA. Pelenne mokazaTenpHEIX YPaBHEHHH.
O3HakoMIEHHE ¢ MPHUMCHCHHEM KOPHEH W CTCNCHECH NPU BBHIYHCICHHH
CPETHHX.

IIpeoOpaszoBanue
anrefpanyecKux BbIpaKeHHH

BeimonmHenne mpeoOpa3oBaHWM — BRIPAKCHUH, NOpUMEHEHHE (QopMmyd,
CBSI3aHHBIX CO CBOMCTBAMHM CTCIICHEH U JorapudmMos.
Omnpenenenue  0o0NacTH  JONMYCTHUMBIX 3HAYCHUH  JI0rapuMHUYCCKOrO

BhIpakeHHsl. Pemenne norapupMUICCKUX YpaBHCHHH

OCHOBBI TPUT'OHOMETPHHU

OcHOBHbBIE TOHATHSA

I/ISY‘IGHI/IG paauaHHOro MCTOoAa U3MCPCHUA YIJIOB BpalllCHUA U UX CBA3U C
rpagycHoii Mepoi. M3o0pakeHHe yIJIoB BpalCHHUS HA OKPYKHOCTH,
COOTHECEHHUE BEIUINHBI YIJIA C €T0 PACIIONOKEHHEM.

DopMyIHPOBAHUE OIMPEACICHHN TPUTOHOMETPUYCCKUX (DVHKUMH 1is
YIUJIOB TIOBOPOTAa U OCTPBIX VYIUVIOB HNPAMOYIOJIBHOI'O TPCYTOJIbHUKA H
O6’I>HCH€HI/I€ HUX B3aUMOCBA3HU

OcHoBHbIe [TpumMeHEeHNE OCHOBHBIX TPUTOHOMETPHYCCKHUX TOXKICCTB A1 BEIYHCICHUS
TPHIOHOMETPHYECKHE 3HAYCHUH TPUTOHOMETPHUYCCKUX (PYHKIHH MO OJHOHM U3 HUX

TOXKAECTBA

IIpeoGpazoBanue HNayuenne ocHOBHBIX (OPMYI TPUTOHOMETPUH: (POPMYIB CIIOKEHUS,
npocreiimx VABOCHUS, NpPeoOpa3oBaHUS CYMMBI TPHTOHOMETPHUYCCKUX (YHKUUH B

TPUTOHOMETPHUYECKHX

MNPOU3BCACHUC U MPOU3BCACHUA B CYMMY U NPUMCHCHUC TIPHU BBIYUCICHUN
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BbIPpasKeHHUH

3HQYCHMS TPUTOHOMCTPHUUCCKOIO BBIPAYKCHUS U VIIPOIICHUS CrO.
O3HakOMIEHHE CO CBOWCTBAMH CHMMCTPUH TOUYCK HA CAMHUYHOU
OKPYKHOCTH U HPHUMCHCHHE MX A7 BEIBOAA (HOPMYI PUBECACHHUS

IIpocreiimme
TPHIOHOMETPHYECKHE
YpaABHEHHsI

Pemenne mo ¢opmynaM U TPUTOHOMETPHYECKOMY KPYI'y MPOCTCHINNX
TPUTOHOMETPUUECKUX YPABHCHHH.

[IpumeHeHne OOIMX METOAOB PCIICHHUS VPaBHCHHH (IIPUBEACHHE K
JAUHEHHOMY, KBAJPAaTHOMY, METOJ PA3JIOXKEHUS HA MHOMKUTEIH, 3aMCHBI
MEPEMEHHON) NPU PELICHUH TPHTOHOMETPHUCCKUX VPABHCHHU. YMCHHUE
OTMEUaTh HA Kpyre peLEHUs MNPOCTEHIINX TPUTOHOMETPUUYECCKUX
HEPABEHCTB

APKCHHYC, ApKKOCHHYC H
APKTAHIeHC YHCJIA

O3HakOMIEHHE C TOHATHEM OOPATHEIX TPHTOHOMETPHUESCKUX (DYHKIHI.
Hsyuenne omnpenencHU apKkCHHYCA, apKKOCHHYCA, APKTAHTCHCA YHCIA,
dopMyTupoBaHHE HUX, H300pPAKCHUE HA CAMHUYHOH OKPYKHOCTH,
MIPUMEHEHHUE NP PEIICHUHN YPABHEHUH

®YHKIMH, UX CBOMICTBA M1 TPA®UKU

POyHKIHH. Ilonsitne 0
HeNnpepbIBHOCTH PyHKIHH

O3HakOMIEHHE C MOHATHEM TCPEMCHHOW, MNPUMEPAMH 3aBUCHMOCTCH
MEXKAY NEPEMEHHBIMU.

O3HakoMIEHHE € TOHATHEM Trpaduka, OMPEICICHHE MMPUHAIIC)KHOCTH
toukn rpadury Gyukumu. OnpenencHue mo Qopmyne HpocTEHICH
3aBHUCHUMOCTH, BHAa c¢ rpaduka. Beipaxxenme no dopmyne oaHoH
TIEPEMEHHON Uepe3 APYTHUE.

Osnakomnenue c¢ onpexencHueM (yvHkimy, (QopMmyTupoBaHHE €ro.
Haxoxxaenne obnactu onpeneneHus u 00JacTH 3HAUCHUH (PYHKINH

CsoiicTBa ¢pyHKIHH.
I'padnueckasn
uHTepnperanus. Ilpumeps!
(pyHKIHOHABLHBIX

3aBHCHMOCTEH B peajJbHbIX
NMPOLECCAX H ABJICHHAX

OszHakomneHHe ¢ TpuMEpaMd (YHKIHOHATBHBIX 3aBHCHMOCTCH B
pEaTBbHBIX TIPOLECCaX U3 CMEKHBIX JUCIHTLINH.

O3HakOMIEHHE C AOKA3aTCIbHBIMHU PACCYKACHUSIMH HEKOTOPBIX CBOHCTB
JVHCHHOH W KBaApaTW4HOHW (YHKUHMHA, NPOBCACHUE HCCICIOBAHUS
JWHCHHOHM, KYCOUHO-THHCHHOHW, JpOOHO-TUHEHHOW W KBaAPATHYHOH
¢yHkumH, nocrpoeaue ux rpagukos. IloctpoeHne n uteHue rpadukoB
¢dyukuui. Uccnenosanue GpyHKImm.

Cocrasnenue BuA0B (YHKUNH MO AAHHOMY YCIOBHIO, PCIICHHE 337a4 Ha
IKCTPEMYM.

Brimonnenue npeobpazosannii rpaduka GyHKIHH

OGpatHble pyHKIHH

[Tpumenenne cBolicTB (VHKIMA 0OpPH HCCICOOBAHWM VPaBHEHHH U
pemreHnH 3a1ad Ha JKCTpeMyM. (O3HAKOMIIGHHE C MOHATHEM CIIOXKHOH
(dyHKIHH

CTeHeHHbIe, noKasarTeJjbHbIC,

Jorapu({pmMHuYecKHe H
TPUTOHOMETPHYECKHE
{pyHKIHH. OGpaTtHble
TPUTOHOMETPHYECKHE
$ysxkuun

Brruncienue 3HaveHuii QyHkiui mo 3HadeHuto aprymerra. OnpenencHue
MOJIOKCHUS TOUKHU Ha rpaduke Mo ¢ KoopIuHATaM u HaobopoT.
Hcrnons3oBanue CBONUCTB GYHKIUH JJIsI CPABHCHUS 3HAUYCHUH CTCIICHCH M
aorapudmMos.

[ToctpocHue rpadukoB CTENEHHBIX M JOTapUMHUCCKUX (PYHKIIMH.
Pemenue moka3zatenpHBIX U NOrapupMHICCKUX YPABHCHUH W HEPABCHCTB
MO U3BECTHBIM ANTOPUTMAM.

O3HakoMIEHHE € TOHATHEM HENPEPHIBHOH MNEPHOAMYECCKON (YHKIINH,
(hopMyITUpOBaHHIE CBOHCTB CHHYCA U KOCHHYCA, IOCTPOCHUE UXTPAdHUKOB.
O3HakOMIEHHE € TMOHATHEM TapMOHHYCCKUX KONEOAHHU H MpUMEpaMu
TapMOHHYCCKUX KONEOAHUH A OMUCAHUS MPOLECCOB B (PU3HKE U APYTUX
00NacTIX 3HAHHIL.

O3HakoMIEHHE ¢ TIOHATHEM pAa3pBIBHOH MEPHOANYCCKON (DYHKIIUH,
(dopMyTUpOBaHUC CBOWCTB TAHICHCA W KOTAHICHCA, IOCTPOCHUE HX

rpaduKoB.
[Ipumenenne  cBoWcTB  (YHKUMH  And  CPaBHCHHA — 3HAYCHHU
TPUTOHOMECTPHUYCCKUX  ()VHKUHH,  PEMEHHS  TPUTOHOMETPHUYECKHUX
YpaBHEHHUH.
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| BeimonHenue npeobpaszosanus rpadHKos

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

O3HAKOMJICHHE € TIOHATHEM YHCJIOBOM IOCaACaAOBATCIBHOCTH, crocodbamu
€C 3aJaHH:A, BBITHCICHHUAMUA CC YJICHOB.
O3HAKOMIICHHE ¢ BEIYHUCIACHACM CYMMBI OCCKOHEUYHOrO YHCIOBOTO pdaa Ha

IMocnexoparensHOCTH MPUMEPE BBIYUCICHUS CYMMBI OSCKOHEUHO yOBIBAIOIICH ICOMETPUICCKOMN
MPOTPECCHH.
Pemenne 3amau Ha npuveHeHHe (OPMYIBI  CYMMBI  OCCKOHEYHO
yOBIBAIOLICH TE€OMETPHICCKOH MPOTrPEeCCHH
O3HaKOMIICHHE C IOHATUEM MTPOU3BOAHOH.
UNzyuenue u GopMyNTHpPOBaHHE €€ MEXaHHYCCKOTO M T'COMETPHUCCKOrO
CMBICNIA, H3YYCHHE AJITOPUTMA BBIYHCICHUS HPOU3BOAHOW HAa HpUMEpE
BBIYHMCJACHUS MTHOBCHHOH CKOPOCTHM M yrjioBoro kodgduumeHra
KacaTeJbHOM.
CocraBneHue ypaBHEHHUS KacaTenbHOH B 00IIEeM BHAC.
VcBocune mpaBua  auddepeHumpoBanus, TaOMUIBl  MPOU3BOAHBIX
IIponssoanas H ee | ameMeHTapHBIX  (QyHKOMNA, npuMeHeHne 1 auddepeHuposanus
NpHMeHeHHe (YHKUUH, COCTABICHHS YPABHCHHUS KACATCIBHOM.

HNzyuenne TeopeM © CBSI3W CBOMCTB (YHKUHMH W HPOU3BOTHOU,
(hOpMYITUPOBKA UX.

[IpoBeneHrie ¢ TIOMOINBIO MPOHM3BOAHOM HCCICAOBAHHUS  (DYHKIUH,
3amaHHON (hOPMYJIOH.

Y cTaHOBIICHUE CB3H CBOMCTB (PYHKIIUH U MPOU3BOTHOU MO UX rpadukam.
[IpumeHeHnEe TPOM3BOAHOH AN PELICHUSA 3aJad HAa HAXOXKICHUC

HaI/I6OJ'IbH.ICI‘O, HANMMCHBIICTO 3HAUCHUA U Ha HAXOXKIACHUC SKCTPCMyMa

IlepeooGpa3Has u uHTErpan

O3HAKOMJICHHUE C MTOHITHEM HHTErPaja U MePBOOOPA3HOH.

Uzyuenue npaBuia BEMHCICHUS mepBooOpasHol U TeopeMbiHbroTOHA—
Jletibuuna.

PerieHue 3amau Ha CBsI3b MEPBOOOPAZHOM U €€ MPOU3BOAHOM, BHIUHCICHUS
nepBooOpa3HON A1 JAHHOHW (YHKLIUH.

Pernenne 3ada4 Ha NPUMCHCHHUC UHTCIpaia A1 BhITUCICHUA (I)I/ISI/I‘ICCKI/IX
BCJIMYUMH U TUIOIIAACH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHsT H  CHCTEMbI
ypasHenuii. HepaBencTtBa u
CHCTEMbI  HEPABEHCTB  C
ABYMSI HepEeMEHHBIMH.

O3HaKOMIEHHE C MPOCTCHINNMH CBEJCHHAMH O KOPHSX anreOpanvecKux
YpaBHEHUH, NOHITHIMU HCCICAOBAHUS YPABHECHUN U CUCTEM YPAaBHEHUH.
HUsyuenne Teopum paBHOCHIBHOCTH VPaBHEHHH W €€ IPUMCHEHMUS.
IloBTOpeHMEe 3ammcw peIIeHHd CTAaHJAPTHBIX VPaBHEHHH, IPHUEMOB
npeoOpa3oBaHus YPaBHCHUH 1T CBEICHUS K CTAHAAPTHOMY YPaBHECHHIO.
Pemenne  panMoHANBHBEIX, HPPALMOHAIBHBIX,  IOKA3aTEIBHBIX
TPUTOHOMETPUUECKUX YPABHEHHUH U CUCTEM.

Hcnonp3oBanue cBoiicTB U rpadukoB QyHKUMN 171 PEIICHHUS YPABHCHUM.
IToBTOpEeHME OCHOBHBIX MPUEMOB PEIICHUS cucTeM. Pemmenne ypaBHeHHH C
MPUMCHCHHUEM BCEX MNPHEMOB (PA3I0KCHUS HAa MHOMKUTCIH, BBCACHHS
HOBBIX HEH3BECTHBIX, TIOACTAHOBKH, IPad)HuICCKOro METOAA).

Pemenne cucreM ypaBHEHHI € NPHUMEHCHHEM PA3THYHBIX CIOCOOOB.
OszHakomneHHEe C OOIIUMH BONPOCAMH PCLICHUS HEPABCHCTB H
WCIONb30BAHUE CBOUCTB U rpadukos GYHKIHI NPH PEIICHHN HEPABCHCTB.
Pemenvie HepaBeHCTB M CHCTEM HEPABEHCTB C NMPHMEHCHHEM Pa3THIHBIX
croco0oB.

IlprmeneHre MaTeMaTHYECKUX METOAOB I PELICHHS COACPIKATEIbHBIX
3aJad U3 pasaMyHbIX oOnacTel Haykv M mpakTukd. MHTepnperuposanue

u

PE3YIBTATOB € YICTOM PCATBHBIX OTPAHUICHHI

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSATHOCTEN U CTATUCTUKH

OcHoBHBIE

TOHSITHS | Wayuenne mnpaBuna KOMOWHATOPUKH W NPUMEHCHHE TPU PEHICHUH
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KOMOHHATOPHKH

KOMOMHATOPHBIX 3a]a4.

Pemenne kOMOMHATOPHBIX 3aJad METOAOM Tiepedopa W MO MOPaBUIY
VMHOKCHHSI.

O3HakoMIEHHE C TOHATUAMH  KOMOHMHATOPHKH.  Pa3MCIICHUSAMH,
COYCTAHUAMHM, NCPCCTAHOBKAMH H (OPMyJNaMH I WX BBIYHCICHUS.
OObscHeHrie W TpuUMEHEHHE (OPMYA AT BBYHCICHUS Pa3MCLICHUH,
MEPECTAHOBOK M COYMCTAHHUI MPH PEIICHUH 331a4.
Osnakomnenune ¢ OwHOMOM HpIOTOHA W TPEYrOJBHHKOM
Pemenne mpakTHveckux 3aJad € HCIONB30BAHHEM MOHATHN
KOMOHHATOPHKH

ITackansa.
U OpPaBHI

DJIeMEeHThI
BEPOSITHOCTEH

TEOPHH

W3yuenne  KIAacCHYECKOTO  ONPEACTEHUS CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmoTrpenne npuMepoB BEIUUCICHNS BEpOosATHOCTEH. Pemenne 3axad Ha

BBIYUCICHHE BEPOSTHOCTCH COOBITHI

BEPOATHOCTH,

IIpeacrasnenne
(TabuubI

rpaduxn)

JaHHBIX
AHArpaMMBbl,

O3HaKOMJICHHE C  MPSACTABICHUCM
XapPaKTCPUCTUKAMM.

Pemenne mnpaktuueckux 3amad Ha 0oOpaOOTKY YHCIOBBIX JAHHBIX,
BBITUCJICHUC UX XAPAKTCPUCTHUK

YHUCJIOBBIX JAHHBIX u nux

I'EOMETPUSA

IlpsaMble H IJIOCKOCTH B
NMPOCTPAHCTBE

@DopMyIHpPOBKA W NPHUBEICHHE MOKA3ATEIBCTB NPHU3HAKOB B3aUMHOTO
PacmoNOKEeHUS MPSIMBIX U IIOCKOCTCH. PacmoszHaBaHme Ha deprexax H
MOJCTAX PA3NUYHBIX CIYYacB B3aMMHOTO PACIHONOKCHHUS TMPIMBIX H
IIOCKOCTCH, apryMEHTHPOBAHUE CBOUX CYKICHHH.

DopMyIHPOBAHUE ONPEACTCHUH, MPHU3HAKOB U CBONCTB MAPAUICIBHBIX H
MEPIICH IUKYISAPHBIX IIOCKOCTEH, ABYTPAHHBIX U JINHEHHEBIX YIJIOB.
BeimonmHeHHE  TIOCTPOCHHS  VIJIOB  MEXKAY NPSIMBIMH, NOPSIMOH U
IJIOCKOCTBIO, MEXAY TIOCKOCTSIMHU TI0 ONHICAHUIO U PACIO3HABAHUC HX HA
MOJCTIAX.

[TpumMeHeHNE MPU3HAKOB U CBOMCTB PACIOIOKECHUS HPSIMBIX U IUIOCKOCTCH
MPH PELICHHUH 3a1a4.

Nzo0paxkerne Ha pHCYHKAX H  KOHCTPYHPOBAHHE HA  MOJCIAX
MEPIICHOUKYASIPOB W HAKIOHHBIX K IJIOCKOCTH, MPSIMBIX, NAapaIiCIbHBIX
IJIOCKOCTCH, YITIOB MEXKAY MNPSIMOH H INIOCKOCTBIO U OO0OCHOBaHHE
MOCTPOCHUSL.

Pemenue 3agau Ha BBIMHCICHHE TCOMETPUYCCKUX BenHUIuH. ONUChIBAHUE
PacCTOSHUA OT TOYKH IO MIIOCKOCTH, OT NMPAMOU A0 TIOCKOCTH, MEXKAY
IIOCKOCTAMH,  MEXKIY  CKPCIIUBAIOIIUMHUCH — OPAMBIMH,  MEXIY
MPOHU3BOIBHBIMH (PUTYPAMH B IPOCTPAHCTBE.

@DopMyIHPOBAHHUE M [JOKA3bIBAHHC OCHOBHBIX TEOPEM O PACCTOSHHUAX
(TeopeM CyIIeCTBOBAHUS, CBOWCTBA).

Nzo0paxkeHne Ha YepTeKaX H MOJCISAX PACCTOSHUS U 00OCHOBAHUE CBOMX
cyxacHui. OnpencicHUEC W BBIYHCICHUE PACCTOSHUN B HPOCTPAHCTBC.
[Tpumenenne GopmMya U TEOPEM MIAHUMETPHH LTS PEIICHHS 3a1a4.
O3HakoMIEHHE € TOHATHEM NapaUICTBHOrO NPOCKTUPOBAHHUS U €rO
CBOICTBaMH.

[Tpumenenne Teopuu At OOOCHOBAHMS TOCTPOCHUH M BBIYHCICHHH.
ApPryMCHTHPOBAaHHE CBOUX CYKACHHH O B3aUMHOM PACIONOXCHHUU
MPOCTPAHCTBCHHBIX (HTYD

MHororpanHHKH

Onucanue M XapakTCPUCTUKA Pa3IHYHBIX BHAOB MHOTOTPAHHHKOB,
HNEPEUUCICHUE UX 3JIEMEHTOB U CBOUCTB.
UNzo0paxkeHne MHOTOTPAHHHKOB W BBIIOJHCHHC
H300PaKCHUSX U MOACISIX MHOTOIPAHHUKOB.
Brruncnenne JIMHEWHBIX 3JEMEHTOB M VIVIOB B IPOCTPAHCTBEHHBIX
KOH(UTIypannsax, apryMEHTHPOBAHUE CBOUX CYXKACHHUH.

IOCTPOEHUS  Ha
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XapakTepucTuka ¥ HW300paXKCHUE CCUCHHUS, BBIUYUCICHHC ILIOWAACH
MOBEPXHOCTEH.

[ToctpocHne mnpocredmux ceueHUH KyOa, MPUBMEL,  THPAMEJIEL
[Tpumenenne GakToB U CBEACHUH U3 TNIAHUMETPHH.

O3HakoMIEHHE C BHIAMH CHMMETPUH B IPOCTPAHCTBE, (PopMyIHpoBaHUe
ONIPEACTICHNH W CBOMCTB. XapaKTEPHCTHKA CHMMETPHH TN BPAIICHUSA U
MHOTOTPAaHHHKOB.

IIpnmenenne CBOHCTB CUMMETPHH TIPH PELICHUH 3a4a4.

Ucnonp3oBaHue nOpuHOOPETCHHBIX 3HAHWH A8 HCCACAOBAHUA U
MOJIEITAPOBAHM HECIIOXKHBIX 3a,aM.

Nzo0paxkeHre OCHOBHBIX MHOTOTPAHHUKOB M BBIIIOJHCHHE PHCYHKOB IO
YCIOBHSIM 33434

Tema H MOBEPXHOCTH
BpAalLeHHs

O3HakOMJICHHE ¢ BHUIAMH TCT BpaIICHHUS, (QOPMYJIUPOBAHHUE HX
ONPEACIICHUI U CBOUCTB.

DopMyTUPOBAHUEC TCOPEM O CCUCHHUU INApa IUIOCKOCTBIO U TUIOCKOCTH,
KacaTeIbHOU K cepe.

XapaxkTeprucTHKa U H300PAKCHHUE TE BPALICHHS, UX PA3BEPTKH, CCUCHHUI.
Pemenne 3a1au Ha MOCTPOCHUE CCUCHHM, BEIMUCICHUC JIMH, PACCTOSHUMN,
yrimos, tmomaack. [IpoBeacHME AOKA3ATCIBHBIX PACCY’KICHUM OpPH
pPELICHHUH 3aJad.

IIpumenenre CBOWCTB CHMMETPHH ITPH PEIIEHUH 334a4 Ha TEJIA BPAIICH,
KOMOWHALIAFO TEIT.

UNzo0paxkeHne OCHOBHBIX KPYIJIBIX TEM W BHIIOTHCHUE PHUCYHKA IO
YCJIOBHIO 3aJa4d

N3mepenust B reomeTpuH

O3HAKOMJICHHEC ¢ MOHSTHSAMH ILIOINAAH W O0OBEMa, aKCHOMaMH U
CBOMCTBAMHU.

Pemenne 3amau Ha BBHUHMCICHHE IUIOMAACH IUIOCKHX ¢Quryp ¢
MPUMCHCHHEM COOTBETCTBYIOIMX (OpMyNT U (PakTOB M3 IJIAHUMETPHH.
HSy‘lCHI/IC TCOpCM O BBIYHUCJICHUU O6’I>CMOB HpOCTpaHCTBCHHbIX TC,
pCLICHHE 32129 HA TPUMEHEHHE GOpMYIT BEIMHCICHU 00beMOB. M3yueHue
dbopMya A BBIYKCICHUS ILIOMIAACH MOBEPXHOCTCH MHOTOIPAHHUKOB U
TEJ BpaILCHHUS.

O3HaKOMIECHHE € METOJOM BEIYHCICHUS IUIOMATH TOBEPXHOCTH ChEPHL.
Pernenne 3a1a4 Ha BBIYUCJICHUEC MIOINAACH MOBEPXHOCTH
IPOCTPAHCTBCHHBIX TCJI

Koopaunate! 1 BeKTOpBI

O3HakoMIEHHE C MOHATHEM BEKTOpa. M3ydueHne AekapTOBOW CHCTEMBI
KOOpAUHAT B MPOCTPAHCTBE, IMOCTPOCHUE MO 33JaHHBIM KOOpAUHATaM
TOYEK U INIOCKOCTEH, HAXOXKICHUE KOOPAUHAT TOUCK.

HaxoxxaeHne ypaBHEHHH OKPYKHOCTH, cepbl, IIOCKOCTH. BrruncicHue
PacCTOSHUI MEXKIY TOUKAMHU.

HsyueHnne cBOHCTB BEKTOPHBIX BEIHYMH, ITPABUI PA3I0KEHAS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, MPABUI HAXOXKACHUS KOOPAHHAT BEKTOpPA B
NpPOCTPAHCTBE, OpaBUI  JEHUCTBUH €  BEKTOpaMH,  3aJaHHBIMU
KOOpAUHATaAMH.

Ilpumenenne Teopun NpM pEemIEHHM 3a4ad HA ACHCTBHA C BEKTOPAMH.
HsyueHne cxaaspHOTO NMPOU3BEACHUS BEKTOPOB, BEKTOPHOTO YPaBHEHHA
mpsMOH M TIockocTH. [IpuMeHeHne Teopuu TIpW PEImICHHH 3a1ad Ha
JEUCTBHSI C BEKTOPaMU, KOOPAUHATHBEIM METOA, MPUMEHEHUE BEKTOPOB IS
BBIUUCIICHHUSI BETUUUH YITIOB H PACCTOSHUM.

O3HakOMIEHHE C JOKA3aTCIbCTBAMH TCOPEM CTEPCOMETPHU O B3aHMHOM
PACIOIOKEHUH NPSMBIX H IJIOCKOCTEH ¢ HCIOAb30BAHUEM BEKTOPOB
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6 PEKOMEHAYEMASA JIMTEPATYPA
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