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1. HOACHUTEJBHASA3SAIIMCKA
OO0mas xapakTepuCTHKA Y4eOHOM JMCIUIIIHHBI
[Iporpamma oprueHTHpOBaHA Ha TOCTUKEHHUE CIIETYIONINX LIeeH:

. (opMupoBaHue npeacTaBJIeHNUH 0 MaTEMAaTUKE KaK YHUBEPCAIbHOM
A3bIKE€ HAyKH, CPEICTBE MOJICTUPOBAHMS SIBJICHUN M IMpoleccoB, 00 HIEAX H
METOJIaX MaTeMaTUKU;

. pa3BuTHE JOTHYECKOTO MBIIICHUS, IIPOCTPAHCTBEHHOTO
BOOOpaKEHUs, AITOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE,
HeoOxomuMoM  Juisi  Oyaymiedl  mpod)eCCHOHANBHOW — ACATENBHOCTH, IS
MPOIOJIKEHUS 00pa30BaHUs U CaMOOOPA30BaAHMS;

o OBJIAJIeCHHEe MAaTeMATHYeCKMMHU 3HAHMSAMH M YMEHHMSIMHU,
HEOOXOAUMBIMU B MOBCEAHEBHON >KU3HM, JJISI U3yUYEHUS] CMEKHBIX €CTECTBEHHO-
Hay4YHBIX JTUCIMUIUIMH Ha 0a30BOM YPOBHE M JUCHMIUIMH MPO(ecCHOHAIBHOTO
UKJa, JUIsl TIOJy4eHHUs oOpa3oBaHusl B 00JacTsIX, HE TPeOYIOIUX YriyOlIeHHON
MaTEeMaTHYECKOM TOJATOTOBKHY;

o BOCNUTAHWE CpPEJACTBAMH MAT€MaTUKU KyJIbTYpbl JIMYHOCTH,
MMOHUMAaHUsl 3HAYMMOCTH MAaTEMaTUKH I HAy4YHO-TEXHMYECKOro Iporpecca,
OTHOLIEHUS K MaTEMaTUKE KaK K YacTh OOIIEYEIOBEYECKOW KyJIbTYphl 4epe3
3HaKOMCTBO C HMCTOpPHEM pPa3BUTUS MAaTEMAaTUKH, 3BOJIOLUEH MaTeMaTH4YEeCKHX
1591 (78

OcHOBY mporpamMMbl  COCTAaBJISIET  COJAEPXKAHUE, COIVIACOBAHHOE C
TpeOoBaHUAMHU  (eAepalbHOIO KOMIIOHEHTa TOCYAapCTBEHHOIO  CTaHJapTa
cpeaHero (IoJTHOro) odmiero oopa3oBaHus 0a30BOr0 YPOBHS.

B mporpamme y4ueOHBIN MaTepHasl Tpe/CcTaBleH B (opMe Yepeayromierocs
pa3BepThIBAHUS OCHOBHBIX COJIEPIKATEIbHBIX JIMHUM:

[l aneebpauueckas nuHusA, BKIIOYAIOIIAS CUCTEMATU3ALMIO CBEICHHUU O
YHUCIIax; U3y4YE€HUE HOBBIX U 0000IIEHNE paHee U3YUEHHBIX Onepanuii (Bo3BeIeHne
B CTENEHb, U3BJIEYEHUE KOPHs, JIOrapu(pMHUpOBAHUE, CUHYC, KOCHHYC, TAHIEHC,
KOTaHTEHC M 0OpaTHBIE K HUM); U3YYCHHE HOBBIX BHUJIOB YHCJIOBBIX BBIPAKEHUH U
dopMys; COBEpPUICHCTBOBAHME MPAKTHYECKHX HABBIKOB M  BBIYHCIUTEIBHOM
KyJbTYpbl, pacUIUpEHHE M COBEpPUICHCTBOBAHUE aireOpandeckoro ammnapara,
cOPMUPOBAHHOTO B OCHOBHOHM WIKOJIE, U €ro MPUMEHEHHE K PEUICHHIO
MaTeMaTUYECKUX U TMPUKIAIHBIX 3a/1a4;

[l meopemuko-ynKkyuoHanbHas aunus, BKIIOYAKONIAs CUCTEMATH3ALUI0 U
paciiMpeHue cBeleHUu O (PyHKUHUSAX, COBEPILICHCTBOBAHUE IpapUueCKUX YMEHUN;
3HaKOMCTBO C OCHOBHBIMH HJACSIMH M METOJaMH MaTEeMaTHYECKOro aHajiu3a B
o0beMe, TO3BOJISIIOLIEM HCCIENOBAaTh dJIEMEHTapHble (PYHKIMM U peliaTh
npocTeiiye reoMeTpudeckue, GU3NIecKue U Ipyrue NpuKiiaaHble 3a1a4u;

I nunus ypaeumenuti u HepaeeHcme, OCHOBaHHAasi Ha IIOCTPOECHUU U
UCCJIEIOBAHUM MATEeMAaTHUYECKUX MOJENEH, MepeceKaromnascs ¢ aredpandyeckon u
TCOPETUKO-(PYHKIIMOHAIBHON ~ JMUHUSMH W BKJIIOYAIONIasl ~ pa3BUTHE |
COBEPILIEHCTBOBAHNE TEXHUKU alredpanyueckux NpeoOpa3oBaHUM NJisl pelieHus
ypaBHEHUI, HEPABEHCTBU CUCTEM; (OPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH U



UCCJIeIOBATh MPOCTENIINEe MAaTEMAaTUYECKUEe MOJACNIU MPU PELICHUU TPUKIAJIHbBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CHEIUATbHBIX TUCIUILINH;

[l eeomempuueckas nunus, BKIIOYAOIIAs HATISAHBIE MPEACTABICHHUS O
MIPOCTPAHCTBEHHBIX (DUTYpax W U3YYCHHE UX CBOMCTB, (JOPMUPOBAHUE U PAZBUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)XXCHHs, pa3BUTHE CHOCOOOB  T€OMETPUUYECKUX
W3MEPCHU, KOOPJAWHATHOTO H  BEKTOPHOTO  METOJNOB  JUIA  PEIICHUS
MaTeMaTUYECKUX U TMPUKJIAIHBIX 3a/1a9;

[l cmoxacmuueckas auHus, OCHOBAaHHAs Ha Pa3BUTHUM KOMOWHATOPHBIX
YMEHUH, TPEICTABICHUNA O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX
OKpY>KaIoIlero MUpa.

PazBuTne comeprkaTenbHBIX JTUHUI COMPOBOXKIACTCS COBEPIIICHCTBOBAHUEM
MHTEJUICKTYaJIbHBIX M PEUYEBBIX YMEHHM TyTeM OOOTaIleHUsS MaTeMaTHYeCKOTO
SI3BIKA, PA3BUTHUS JJOTHICCKOTO MBIIIJICHUSI.

Marematuka  sBisietcss  GyHAaAMEHTaIbHOW  001e00pa3oBaTebHON
JTUCIUIUIMHOW CO  CJIOKMBIIUMCSI YCTOWYMBBIM COJIEp)KAaHUEM U OOIIMMU
TpeOOBaHUSIMU K MOJTOTOBKE oOydaronuxcs. Peanuzanus oOnmx menei u3ydeHus
MaTEMaTUKH TPATUIIMOHHO (QopMuUpyeTcs B  UEThIpEX HaIpaBICHUSAX —
MeTonuueckoe (obmiee mpeacTtaBieHre o0 HACSIX W METoJaX MaTEeMaTHKH),
WHTEJUICKTYaJIbHOE  Pa3BUTHE,  YTUJIUTAPHO-NIPArMaTHUYEeCKOE€  HaIpaBJICHHE
(oBrajeHne HEOOXOJMMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH) U
BOCIIMTATEIBHOE BO3JICUCTBUE.

[Ipodunuzanusa ueneid MaTeMaTHYECKOro OOpa30BaHUS OTpa)kaeTcs Ha
BbIOOpE MPUOPUTETOB B OPraHU3aALMU YUEOHOU AesTenbHOCTH oOydarouuxcs. s
MexXHUYecKo20 U ecmecmeenHo-Hay4Ho20 npoguis eblO0p yeneu cmeuwaemcs 8
npasMamuyeckomM Hanpasienuu, npeoycmMampusaouem YCuieHue U pacuiupenue
NPUKIAOHO020  Xapakmepa  U3YYeHus  MamemMamuKu,  NpeumMyuecmeeHHol
OpUEHMAUUU HA aIOPUMMUYECKUL CIMUlb NO3HABAMENbHOU deamenvHocmu. JIs
TYMaHUTAPHOTO U COIMATBHO-OKOHOMHUYECKOTO Mpoduiieit Oosiee XapaKTepHbIM
SBJISIETCSl YCHJICHHE OOIIEKYJIBTYPHOM COCTaBIIAIONICH Kypca C OpHUEHTalMel Ha
BU3YaJTbHO-00Pa3HbIN U TOTUYECKUM CTUITN y4eOHOUM paboTHhI.

N3yyeHnue maTeMaTUKH Kak ydeOHOTO IIpeIMeTa 00eCIIeunBaeTCs:

— BBIOOPOM Pa3IMYHBIX MOJIXO0/I0B K BBEJICHUIO OCHOBHBIX MOHSTHIA;

— (opMHUpOBAaHMEM CHUCTEMBl YYEOHBIX 3aJaHUN, 00ECTICYMBAIOIINX
7 (PEeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 11ETIEBBIX YCTAaHOBOK;

— oOorameHueM CIeKTpa CTWiIed Yy4yeOHOM JeATeNbHOCTH 3a CYeT
COTJIaCOBaHUS C BEIYIIMMH JACATCIHPHOCTHBIMU XapaKTEPUCTHKAMH BBIOpAHHOM
npodeccuu.

[IpodunpHas cocTaBisronas OTpa)kaeTcs B TPEeOOBAHMAX K TMOATOTOBKE
00yJaroImmxcs B 4aCTH:

— o0mell cucTeMbl 3HAHHWH: CoJEp)KaTeIbHBIE TPHMEPH HCIOJIb30BaHUS
MaTEMaTHICCKUX UICH U METOZOB B PO(hEeCCHOHATBLHOM IeATeILHOCTH,

— YMEHHUI: pa3iuyue B YPOBHE TPEOOBAHUUN K CIOKHOCTH MPUMEHSIEMBIX
AJIITOPUTMOB,




—  NPAKMU4ecKo20 UCNOIb308AHUSL NPUOOPEMEHHbIX 3HAHUL U YMEHUl:
UHOUBUOYATILHO20 VHEOHO20 ONbIMA 68 NOCMPOEHUU MAMEeMAmuyeckux mooenel,
BbINOIHEHUU UCCTIe008AMENbCKUX U NPOEKMHbIX pabomn.

Takum 00pa3zoMm, MporpamMma OpPHUEHTUPYET HA MPUOPUTETHYIO POJIb
MPOIIECCYATbHBIX XaPAaKTEPUCTHK Y4eOHOW paboThl, 3aBUCAIIMX OT Npoduis
Mpo)eCCUOHATEHON TOATOTOBKH, AKIICHTHPYET 3HAYCHWE IMIOJYYCHHUS OIBITA
WCTIOJB30BaHUs MAaTEMAaTUKU B COJIEPKATEIbHBIX U NPO(EeCcCHOHATBLHO 3HAYMMBIX
CUTyallMsIX TI0 CpaBHEHUIO C (OPMaTbHO-YPOBHEBBIMU PE3yJIbTaTUBHBIMH
XapaKTepUCTUKAMH O0y4EeHUSI.

[TepedyeHr TeM B Kypce MaTEeMaTHKU SIBISETCS OOIIMM ISt BCeX MPOQuiIe
MOJIy4aeMoro MpodeccrnoHalbHOTO 00pa30BaHusl U MPU BCeX 00beMax y4eOHOTO
BPEMEHHU HE3aBUCHMO OT TOTO, SIBJIICTCS JIM TIPEIMET 0A30BBIM WM PO IITHHBIM.
[Ipennaraembie B MPUMEPHOM TEMATHYECKOM ILJIaHE pa3Hble 00BEMbI y4eOHOIO
BPEMEHM HA W3YyYECHHE OJHOUM M TOM KE TEMBbl PEKOMEHAYETCSI UCIOIb30BaTh IS
BBITIOJIHEHHUS PA3JIMYHbIX YU4eOHBIX 3aaHuid. TemM caMbIM paznudusi BTpeOOBaHUAX
K pe3yJbTaTaM OO0ydYeHHUs MPOSBITCS B YPOBHE HABBIKOB IO PEIICHUIO 337a4 U B
OTIBITE CAMOCTOSITENILHON PaOOTHI.

B nporpamme kypcusom BbIEIEH MaTepuai, KOTOPbIM TpU H3yYCHUU
MaTeMaTUKH U Kak 0a30BOro, U Kak MPOQPUILHOTO y4eOHOIro MpeaMeTa KOHTPOIIIO
HE TOIJICHKUT.

ITPUMEPHOE COJIEP)KAHUE YYEFHOUN JUCITATUINHBI

Beenenue

Matematuka B  HayKe, TEXHHMKE, JKOHOMHUKE, HHPOPMAIIMOHHBIX
TEXHOJIOTUAX W TMPAKTHUYECKOW nesrenpbHOCTU. llenm W 3amaum  u3yyeHus
MaTE€MAaTUKH B YUPEXKICHUSIX CPEAHEro NpohecCHOHATBLHOT0 00pa30BaHus.

AJIT'EBPA

Pa3sBuTHe NOHATHS O YHCJIE

Ienbie u panuroHanbHBIC yuciaa. JlelicTBuTenpHbIe uncia. [IpubamkeHHbIe
BbIUKCIHECHUSL. [Ipubnudsicennoe 3nauenue 8euyunbl U NOSPeuHOCMU RPUOIUINCEHULL.

Komnnexchvie wucna.

KopHu, crenenu gorapugpmsi

Kopnu n crenenn. KopHu HatypajgbHOUM CTENEHW M3 YHCIA U UX CBOMCTBA.
CreneHn ¢ pauuMOHAIBHBIMHU IIOKa3aTeNsIMM, HMX cBoWcrBa. CTeneHu ¢
JIeUCTBUTENBHBIMU TOKa3aTensiMu. Cgoticmeéa cmeneHu ¢ O0eucmseumenbHbim
noxazamenem.

Jlorapudm. Jlorapudm uucna. OcrogHoe noeapugmuieckoe moricoecmaso.
Jecstuunble U HaTypaibHble Jorapudmel. [IpaBuna aeiicTBuil ¢ jgorapupmamu.
Ilepexo0 k HoOBoOMY OCHOBAHUIO.

[IpeoOpazoBanne  anreOpamveckux  BblpaxkeHuid.  IIpeoOpazoBanue
palMOHANIbHBIX, UPpaLMOHATBHBIX CTENEHHBIX, MOKa3aTeJIbHbIX u
Jorapu(MUUECKUX BbIPAKECHUI.

OCHOBBI TPUTOHOMETPUH



Pannannas mepa yrna. BpamarensHoe nBrxeHue. CUHYC, KOCUHYC, TAHTEHC
U KoTaHreHC uuciia. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKAECTBA, (OPMYIIbI
npuBeneHusi. CHHyC, KOCHHYC U TAaHT€HC CYMMBI M pa3HOCTH JBYX yrioB. CHHYC U
KOCHUHYC JBOWHOTO yria. @opmynvl nonosunnozo yena. llpeobpazosanue cymmol
MPULOHOMEMPUYECKUX (DYHKYULL 8 Npou3gedeHue U NpousBeoeHuss 8 CYMMY.
Buipaoicenue mpueconomempuyeckux @QyHKyull yepe3 mMaHmeeHC NOJOSUHHO20
apeymenma. IIpeoOpa3zoBaHus MPOCTEHIIIMX TPUTOHOMETPUUYECKUX BBIPAKCHHM.

[Ipocreitmme TPUTOHOMETPUUECKUE YPaBHEHUSI. Pemenne
TPUTOHOMETPUYECKUX  YpaBHEHHUW.  [Ipocmetiwiue  mpuconomempuyeckue
Hepagencmeda. ApKcunyc, apKKOCUHyc, ApKMAH2SeHC YUCd.

DYyHKUMH, UX CBOMCTBA U rpaQuKu

Oyukiuu. O0nacTb ONpeAesieHusT M MHOXKECTBO 3HAUeHUM; rpaduk
byHK1IMU, TOCTpoeHue TpadukoB HyHKIUN, 3aJJAaHHBIX PA3IMYHBIMU CTIOCOOAMH.

CaoiicTBa (GyHKIMH: MOHOTOHHOCTB, YETHOCTb, HEYETHOCTb,
OTPaHUYEHHOCTh, MEPUOAUYHOCTh. IIpoMexyTku Bo3pacTaHus u yObIBaHUS,
HauOosblllee M HaWMEHbLIEe 3HAuYeHUs, TOYKU HIKcTpemyma. [paduueckas
uHTepnperanud. [Ipumepbl GYHKIMOHANBHBIX 3aBUCHUMOCTEH B  peasbHBIX
Mpoleccax v sBJICHUSX.

Ob6parsabie  dynkuun. Obnacmv onpedeieHus u 06AACMb  3HAYEHUl
oopamuou yuxkyuu. I'padux 00paTHOM PYHKIIUH.

Apudpmernueckre omnepanuu  Hag  QyHKOUsAMU.  CrloxHas — PyHKIMS
(xoMMO3UIIHS).

Crenennsbie, NOKa3aTeIbHbIe, Jorapupmuueckue U
TPUTOHOMeTPUYecKHe PYHKIMHU

Omnpenenenus PyHKIMNA, UX CBOMCTBA U TpadUKH.

Obpamuble mpuconomempuyeckue QyHKYuu.

[IpeoOpazoBanusi rpadukoB. I[lapamnensHbll  HEpeHOC, CUMMETPUS
OTHOCUTEJIBHO OCEM KOOPJIMHAT U CUMMETPUSI OTHOCHTEILHO Hayana KOOpJWHAT,
CUMMETPHUSl OTHOCUTENIBHO NPSIMOM Y=X, pACTSDKEHHME W C)KaTue BIOJb OCel
KOOpJMHAT.

HAYAITAMATEMATHUYECKOT'OAHAJIN3A

[TocnenoBarensHocTH. CrocoObl  3alaHuMs ©W  CBOMCTBA  YHMCJIOBBIX
MOCJIeI0BATEIbHOCTEM. llonamue 0 npedeine nocne008amenbHOCmU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCIe008aAmMeNIbHOCTIU.
CymMupoBaHuenocienoBareabHocTen. beckoneyHoyObIBaronasireoMeTpudecKkas
IPOrpeccHs U ee Cymma.

Ilonsmue o nenpepuvignocmu QhyHKkyuu.

[IpousBoanas. Ilonstue o nMpou3BoaHON (GYHKUHMU, €€ T€OMETPUUECKHUI U
¢u3nueckuii cMbici. YpaBHEHHE KacaTeabHOU K rpaduky pyHkuuu. [IponsBoaHbie
CyMMBI, pPa3HOCTH, TPOU3BEACHUS, YacTHOro. IIpou3BOAHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIuH. [I[puMeHeHne nNponu3BOAHON K UCCIICIOBAHUIO (PYHKIIHI
U TOCTPOCHUIO TpadukoB. [IpouszsooHvie obpamHOU QYHKYUU U KOMHOZUYUU

@dyuryuu.



IIpuMepsl MCHOJB30BaHUS INPOM3BOJHOM JUISI HAXOXKICHUS HAWIYYILEro
peuieHus B NMPUKIAIHBIX 3a7adax. Bropas mpousBoaHas, €€ T€OMETPUYECKUN H
¢usnyeckuit cmbica. [IpumeHeHHe MPOU3BOIHOM K HCCIEAOBaHWIO (DYHKUUN U
MOCTpoeHut0 TrpadukoB. HaxoxIeHne CKOpOCTH [UIsl Mpolecca, 3aJaHHOTO
dopmymoit u rpaduxom.

IlepBooOpa3Hast u unTerpain. [I[puMeHeHne onpeneaeHHoro UHTerpaia s
HAXOXJCHUS IUIOIIAAM KpUBOJHMHEHHOW Tpanenuu. Popmyna HeroToHa—
JleitOnuna. [Ipumeps! npuMeHeHus! HHTErpajia B GU3UKE U TEOMETPUH.

YpaBHeHUs U HEPAaBEHCTBA

PaBHOCHMIBHOCTH ypaBHEHH, HEPABEHCTB, CUCTEM.

PanmonansHele, MppallMOHAIBHBIE, MIOKA3aTENbHBIE U TPUTOHOMETPUUECKHUE
ypaBHeHUsT M cucTeMbl. OCHOBHBIE MpPUEMBI HUX PELICHHS (pa3IOXKEHUE Ha
MHO>KHUTEJIH, BBE/IEHUE HOBBIX HEU3BECTHBIX, ITOICTAHOBKA, IPa)UUECKUIl METON).

PannoHanpHble, HppallMOHAIIBHBIE, IOKA3ATEIBHBIE U MPUSOHOMEMPUYECKUE
Hepaserncmea. OCHOBHBIE IIpUEMBbl MX pelleHHs. VICIoab30BaHHE CBOWCTB U
rpadukoB GYHKIUI P pEelIEHUH YpaBHEHUN U HEPABEHCTB. MeTo/l MHTEPBAJIOB.
N300paxeHne Ha KOOPAMHATHOM IMJIOCKOCTUM MHOXECTBA PEIICHUN ypaBHEHUH U
HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

[IpuMmeHeHne MaTeMaTH4eCKUX METOAOB UL PEUIEHUS COACPIKATEIBHBIX
3a/1a4 U3 pa3IMYHbIX 00JacTell HayKW W MpakTUKU. MHTepnperanus pes3yibrara,
YYET pEAIbHBIX OTPAHUYCHUMN.

KOMBHUHATOPHKA, CTATUCTUKA n TEOPUSA
BEPOSITHOCTEM

JIeMEHTbl KOMOMHATOPUKH

OcCHOBHBIC TIOHSATUSI KOMOMHATOPWKU. 3aJaud Ha TOJICUET YHCiIa
pa3MelleHnid, TEPECTaHOBOK, coueTaHuil. Pelienue 3amay Ha nepedop BapUaHTOB.
@®opmyna Ounoma HpbioroHa. CBoiicTBa OMHOMHMHAJIBHBIX KOA((DHUIIMEHTOB.
Tpeyronsuuk Ilackans.

JIeMEeHThI TEOPHH BEPOSTHOCTEH

CoObITHE, BEPOATHOCTh COOBITHS, CIOXKEHHE U YMHOXEHHE BEPOATHOCTEM.
Ilonsamue o nesagucumocmu cobvimuu. /uckpemnas ciy4yaunas 6eIuduHd, 3aKOH
ee pacnpeodenenus. Yucnogvle xapakmepucmuxku —OUCKPEMHOU  CIYYAUHOU
genuuunsl. Ilonsamue o 3akone 601buIUX YlUCE].

DJIEMEHTbl MATEMATHYECKOM CTATUCTHKH

[IpeacraBnenurie NaHHBIX(TAONMIIBI, AWArpaMMbl, TpaduKH), 2eHepalbHAas
COBOKYNHOCMb, 8blOOpKA, CcpedHee apupmemuyeckoe, meduaua. Illonamue o
3a0auax MamemamudecKou CmamucmuKu.

Pewenue npakmuyeckux 3a0ay ¢ npumeneHuem 6eposimHOCHMHbIX MEMOo008.

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

B3anmHoe pacnosioxkeHre IByX NpsMBIX B IpocTpaHcTBe. [lapamnensHOCTh
npsAaMon # IUIockocTu. llapamnenpHOCcTh IUIOCKOCTEW. IlepneHauKyIsIpHOCTD
PAMOM U IIOCKOCTH. [IepneHInKynsp 1 HaKJIOHHAsL. YTOJI MEXIY NPSIMOU U



IJIOCKOCTBIO. JIByrpaHHbIi yTOJI. VYron MEXKIY IJIOCKOCTSIMMU.
[leprieHINKYISIPHOCTD ABYX INIOCKOCTEM.

I'eomeTpuyeckue mpeoOpazoBaHus MPOCTPAHCTBA: MAPAJUIEIbHBIN NEPEHOC,
CUMMETPHSI OTHOCUTENBHO IJIOCKOCTH.

[lapannensbHoe TPOEKTUpOBAaHUE. [L10wjadb OpmoO2OHANLHOU NPOEKYUU.
N300paxkeHre mpocTpaHCTBEHHBIX (QUTYD.

MHOrorpaHHuKH

Bepuinbl, pebGpa, rpaHum MHOTOrpaHHuUKa. Pazeepmia. Mmnozoepanuvie
yenvl. Buinyknvie mnozoepannuku. Teopema Jiinepa.

[Ipuszma. Ilpsmas wu  wuaknounas  tupusma. llpaBwibHas  npusma.
[Tapannenenunen. Kyo.

[Tupamuna. [lpaBunbHas nupamuga. Yceuennas nupamuoa. Terpadap.

CummeTpuu B KyOe, B apaJie/ienuIeie, B npuzme u nupamuoe.

Ceuenus ky0a, IpU3Mbl U TUPAMUJIBIL.

[IpeacraBienre 0 MpaBUWIbHBIX MHOTOTPAHHUKAX (T€Tpa’Aap, KyO, oKTasap,
JOJIEKa’Ip U UKOCAadIP).

TeJsia 1 MOBEePXHOCTH BpalleHUs

Humuuaap u koHyc. Yceuenmwii xouwyc. (OCHOBaHHE, BBICOTA, OOKOBas
MOBEPXHOCTh, oOOpasyromas, pas3Beprka. Ocegvle ceueHusi U  cedeHus,
napanienbHvle 0CHOBAHUIO.

[Tap u cdepa, ux ceuenus. Kacamenvrasn niockocmo K cepe.

HN3mepeHus: B reoMeTpun

O0neM u ero uzmepenue. MuterpanbHas opmyia oobema.

®opmynel 00beMa KyOa, MPSMOYTOJIbHOTO TMapajulesienuneaa, MPU3MBbL,
uunuHapa. Popmynbl  o0beMa mnUpaMuabl U KoHyca. Dopmynbl miomanu
MOBEPXHOCTEN MMWIMHIPA U KOHYca. PopMyIibl 00beMa 1mapa U miomaau chepsl.

[Togo6ue Ten. OTHOLICHUS TUIOIIA]] €M TIOBEPXHOCTEN U 00HEMOB MOAO0HBIX
TEL.

KoopauHaTsl 1 BeKTOpbI

[IpsmoyronbHast  (gexkapToBa) cUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
@opMyna pacCcTOSTHUSL MEXAY JIBYMs TOUYKaMHU. YpaBHEHUs c(epbl, niockocmuu
NpSAMOU.

Bekropel. Monyne Bektopa. PaBeHCTBO BekTOpOB. CIl0OKEHME BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasiioxkeHue BEKTOpa IO HANPAaBICHUSM. YTOJ
Mexay naByMs BekTopamu. [Ipoekuns Bekropa Ha ock. KoopauHatel BekTOpa.
CkansipHoe nIpon3BEACHUE BEKTOPOB.

Hcnonb30oBaHWe KOOPAWMHAT U BEKTOPOB MPHU PEUIEHUH MAaTEMAaTHYECKHX U
MPUKIIA/IHBIX 33]1a4.

MecTo y4eOHO# AUCHUIIMHBI B Y4e0HOM IIaHe
[Tporpamma yuebno#t aucturummabl «OYII1.03 MartematukaynpeaHazHaueHa
Ui W3YYCHHST MaTeMaTHKd B YUYPESKICHHUSIX CpEIHEro mpodhecCHOHATBHOTO
00pa3oBaHusl, peaM3yIIUX 00pa3oBaTEIbHYIO MPOrpaMMy CpPeaHero(ITOJTHOTO)
oOmero oOpa3oBaHUs, NpPU MOATOTOBKE KBATU(DUIIMPOBAHHBIX CIEIUAINCTOB
CpEIHEro 3BEHa 0 MPOrpaMMe YIriIyOJIeHHON MOATOTOBKHU.
8



VYpoBenb o00pa3oBaHusi: OocHOBHOEe oOmiee. Kanmudukanus: croenquaniuct 1o
colMabHOM paboTe.

[Tpodunn MOJTy9aeMOT0 po(ecCuoHaTEHOTO oOpasoBaHws:
TEXHOJIOTUYECKUH (MpU pealiu3allid TPOrpaMMbl CPETHETO 00IIero 00pa3oBaHusl).
JucuunnuHa wus3y4yaeTcss Kak 0a30Bbli y4ueOHbIM mpeamer. M3yuaercs B 1,2
ceMecTpax.

Pe3yabTaThbl 0CBOCHUA YUEOHOM IMCHUIIMHBI

B  pesymbrare  uw3ydeHus — yuyeOHOM — JOMCHMIUIMHBI  «MaTemaTukay
00yyJaromuiics J0JKEeH

3HATH/IIOHUMATD .

° 3HAYECHHE MATEMaTUYECKON HAYKH I PEIICHUS 33/1a4,BO3HUKAIOIINX
B TEOPUHU U NPAKTHUKE; IIUPOTY U B TO K€ BPEMsSI OTPAaHUUYCHHOCTHh MPUMEHEHUS
MAaTEMATUYECKUX METOJOB K aHAM3y W HMCCIEAOBAHUIO MPOLIECCOB WU SIBIICHUN B
MPUPOJE U OOIIECTBE;

° 3HAYEHME MPAKTUKH U BOIPOCOB, BOSHUKAIOIIUX B CAMON MaTeMaTHUKE
U1l (OPMHUPOBAHUS M Pa3BUTHS MaTEMaTHUYECKONW HAyKHW, HCTOPUIO DPa3BUTHS
MOHATHS YKCIIa, CO3/IaHUsI MAaTEeMaTHYECKOI0 aHaJI3a, BOSBHUKHOBEHUS U Pa3BUTHUS
TEOMETPUH;

° YHHUBEPCAIBHBI ~ XapaKTep 3aKOHOB JIOTUKA  MaTE€MaTHUYE€CKHX
paccyxAeHu, UX TPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEUECKON JEATEIbHOCTH;

° BEPOSITHOCTHBIN XAPAKTEP PA3TUUYHBIX IPOIIECCOB OKPYKAKOMIETO
MHpa.

AJI'EBPA

YMeETb.

° BBITIOJIHSTh apu(METUUECKUE JCUCTBUSL HaJ YHUCJIAMH, codYeTas
YCTHBIC ¥ TIMCHbMEHHBIE TTPUEMBI; HAXOAUTh MPUOIMKEHHBIC 3HAYCHUS BEIMUUH H
MOTPEIIHOCTA  BBIYMCICHUM (aOCONIOTHAsT YW OTHOCHUTEINIbHAs); CpaBHHUBATH
YUCJIOBBIE BBIPAKCHUS;

° HaXOJIUTH 3HAYEHUS KOpHS, CTCIICHHU, norapudma,
TPUTOHOMETPUYECKUX BBIPAKCHUW HA OCHOBE ONPEACIIEHUS, HUCIOJb3ys MpPHU
HEOOXOJIUMOCTH HWHCTPYMEHTAJIbHBIC CPEJICTBA; IMOJb30BAaThCA MPHUOIMKEHHOM
OIICHKOM TPpHU MPAKTUYECKUX pacueTax;

° BBITIOJTHATh TMPEoOpa3oBaHus BBIpAKEHUW, MpUMEHsS (HOPMYIIbL,
CBSI3aHHBIE CO CBOMCTBAMHM CTEIEHEH, JorapuMoB, TPUTOHOMETPUUECKHUX
yHKIwmi;

HCMOJIb30BAaTh NPHOOPETEHHbIe 3HAHUSL W YMEHHSI B NPAKTHYECKOI
JeSITeJIbHOCTH M NMOBCEJHEBHOM KU3HU.

° JUIS. TIPAKTUYECKUX pacueToB Mo (opMynam, BKIoudas (HOPMYIIbI,
COJICpIKaIllUe CTETICHU, PAIUKAJIBI, IOTApU(PMbI U TPUTOHOMETpUUYECKUEe QYHKITUH,

“TloMrMoO yKa3aHHBIX B JAHHOM pa3jielie 3HaHUi, B TpeOOBaHUS K YPOBHIO MOATOTOBKH
BKJTFOYAIOTCS TaK)Ke 3HAHUS, HEOOXOMMBIC JIsl OCBOCHHUS IIEPEUNCIICHHBIX HUKE YMECHHM.



UCNONb3Yysl IPU HEOOXOAMMOCTH CIPABOYHBIE MaTepuallibl U MNPOCTEHIINE
BBIYMCIINTEIILHBIE YCTPOUCTBA.

DYyHKIUN U TPAPUKHU

yMeThb:

® BBIYMCIIATH 3HaUCHHE (PYHKLUU 10 33JaHHOMY 3HAUEHHIO apIyMEHTa Ipu
pa3IMYHBIX COC00ax 3aaHus PYHKINH;

® ONpEENATh OCHOBHBIE CBOWCTBA YHCIOBBIX (DYHKIIHH, HITIOCTPHUPOBATH
UX Ha rpaduKax;

® CTpPOUTH TpapUKU U3YYEHHBIX (PYHKLINH, WIITIOCTPUPOBATH 110 TpaduKy
CBOICTBA 3JI€MEHTAPHBIX (PYHKIIHIA;

® CIIOJIb30BATh MOHATHE (DYHKIIMU JJIsl OTMCAHUS U aHATIN3a 3aBUCUMOCTEH
BEJIMYUH;

HCIO0JIb30BaTh NIPHOOPETEHHbIC 3HAHUSA U YMEHUS B IPAKTHYECKOM
AeATEJbHOCTH U NOBCEIHEBHOM KU3HHU:

o JUTSL OTIUCAHMSI C TOMOIIbIO (DYHKIIMIA pa3IMYHBIX 3aBUCUMOCTEM,
MPEACTABICHUS UX TpapruecKu, HHTEPIIPETAIMU I'Pa(UKOB.

Havana mareMaTH4eCKOI0 aHAJIN3A

YMeTh.

o HaXOJUTb MIPOU3BOHBIC FNEMEHTAPHBIX (PYHKIUII;

o WCIIOJIb30BaTh MPOU3BOJHYIO JJIsi M3YyYEHHs] CBOWMCTB (YHKIMA U
MIOCTPOEHUS rPAPUKOB;

o NPUMEHATh  MPOU3BOAHYIO Uil  MPOBEIEHUS  MPUOIMKEHHBIX

BBIYMCJIEHUM, pelmaTh 3aJayd I[PUKIAJIHOTO XapakTepa Ha HaXO0XKICHHE
HanOOJIBIIEr0 1 HAMMEHBIIETO 3HAYCHHUS;

o BBIUMCIATH B MPOCTEHIIMX CiIydasX IUIONIaAd U OOBEMBI C
UCIIOJIb30BaHUEM OIIPEACIICHHOTO UHTErpaJIa;

HCIOJIb30BAaTh NPHOOPETEHHbIC 3HAHUSA M YMEHHUS B IPAKTHYECKOH
AeATEJbHOCTH M NOBCEAHEBHOM KU3HU JUIA:

o peleHns  NPUKIAAHBIX 3aJad, B TOM 4YHCIE  COLMAIBHO-
SKOHOMHUYECKUX MU (PU3MYECKUX, HA HAMOOJbIIME W HAaUMEHBbUIME 3HAUECHHS, Ha
HaxO0XJICHUE CKOPOCTH U YCKOPEHUSI.

YpaBHeHust |
HEPABEHCTBA YMETh!
o pemiath  palMoHajJbHBIE,  IOKa3aTeJibHbIE,  JIOrapu(pMUUECKUE,

TPUT'OHOMCTPHUUYCCKUC YPABHCHHUA, CBOAAINIHCCA K JIMHCMHBIM U KBaJApaTHbIM, a
TAKKC aHAJIOTHMYHBIC HCPABCHCTBA U CUCTCMBI,

° UCIOJIb30BaTh  Ipa@UuecKkuii MeTOoJ  peuleHus ypaBHEHUH U
HEPABEHCTB;

° n300paxaTb Ha KOOPAMHATHOM TUIOCKOCTH PEIICeHHUS YpaBHEHUI,
HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMU;

o COCTABJISITh U PELIATh YPAaBHEHUs U HEPABEHCTBA, CBA3bIBAIOIINE

HCU3BCCTHBIC BECJIMYUHBI B TCKCTOBBIX (B TOM YHCJIIC HpI/IKJ'IaIIHBIX) 3agadax.
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Hcnoan3oBath npyu o0peTeHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOH
NeSITeJIbHOCTU U MOBCETHEBHOM JKNU3HU:

® L IIOCTPOCHUA U UCCIICIOBAHUA HpOCTGﬁIHHX MATCMATHUYCCKUX
MOJIEEH.

KOMBHUHATOPHUKA, CTATUCTHUKA " TEOPUS
BEPOSITHOCTEM

YMETh.

. pemaTth npocTeiinie KOMOMHATOPHBIC 3a7a4l METO0M repedopa, a
TAKXKC C UCITOJIB30BAHHUCM HN3BCCTHBIX q)OpMYJI;

° BBIUUCIISTH B MPOCTEUIITUX CIydasiX BEPOSITHOCTH COOBITHI HA OCHOBE

ImoACYCTa 4Yncjia HCX0J0B,
HCIIOJIB30BaThb HpHOﬁpeTeHHLIe SHAHUSI U YMCHUS B HpaKTquCKOﬁ
JACeATCJIBHOCTU " HOBCCIIHGBHOVI KU3HU.

o JUTSL aHAJTN3a PEATbHBIX YHCIIOBBIX TaHHBIX, IPEJCTABIICHHBIX B BUJIC
IarpaMm, rpauKos;

. aHamM3a HHQOPMAIUN CTATUCTUIECKOTO XapaKTepa.

IT'EOMETPUSA

yMeThb:

J pacro3HaBaTh Ha 4epTek)axX U MOJAEISX MPOCTPAHCTBEHHBIEC (DOPMBI;
COOTHOCHTD TPEXMEPHBIE OOBEKTHI C MX OMUCAHUSIMU, H300PaKCHUIMU;

J OIUCHIBATh B3aWMHOE pACIOJIOKEHUE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE, AP2YMEHMUPOBAMb C8OU CYHCOEHUSL 00 IMOM PACHONONCEHUU,;

. AHAJTM3UPOBATH B MMPOCTSHIIINX CITyYasX B3aMMHOE PACIIOJIOKECHUE
00BEKTOB B MPOCTPAHCTRE;

. n300pa’kaTh OCHOBHBIE MHOTOTPAHHHUKH U KPYTJIBIE TEJIA; BBITOIHSATH
YEePTEKH 110 YCIOBUSM 3a/1a4;

. cmpoums npocmetiuiue cevenuss Kyoa, npusmol, NUPAmuobl;

. pemaTh IUIAHUMETPUYECKHEe U MPOCTEHIINE CTePEOMETPUYECKHE

33Jla4yl Ha HAXOXJICHHWE T'COMETPHYCCKHX BCJIMYUH (IUIMH, YIJIOB, IUIONIAJCH,
00BbEMOB);

° HCIIOJIL30BaTh pu pelIeHUU CTEPEOMETPUUYECKUX 3a71a4
IJIaHUMETpUYeCcKue (DaKThl U1 METOJIBI;
° MPOBOJIUTH JOKA3aTEIIbHBIE PACCYKICHUS B XOJI€ PEILICHUS 3a/a4;

HCMOJIb30BATh NPHOOPETEHHbIe 3HAHUS W YMEHHUSI B NPAKTHYECKOM
AeSITeJIbHOCTH M TOBCETHEBHOM KU3HHU:

° I UCCIe0BaHUs (MOJCIUMPOBAHMS) HECIOXKHBIX MPAKTHYECKUX
CUTYaIIMi Ha OCHOBE U3YYCHHBIX ()OPMYI U CBOWUCTB (PUTYD;
. BBIYUCIICHUS 00BbeMOB 151 TUIOIIAIEH MMOBEPXHOCTEN

IMPOCTPAHCTBCHHBIX TCJI IIPU PCHICHHUUN IMPAKTHYCCKHUX 3aaad, HCIIOJb3yA IIpU
HCO6XOI[I/IMOCTI/I CIIPAaBOYHHUKHU W BBIYUCIIMTCIIbHEBIC YCTpOfICTBa.
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2. COI[EP)KAHI/IEY‘IEEHOfIﬂPICI.[HHJIHHBI
TeMaTnuecKuil UIAH U COJePKaHUE YUEOHOM TMCHUILIMHBI

KoauuecTBO 9acoB

Ha pasnen
HaumeHnoBanue Aynu- | Camocro-
pasaeia TOpHasA ATe/JIbHasA Tembt pasieta
pabora, | padora,
qac qac
Paznen 1. 16 8
BBenenue. 4 2 Tema 1. MaremaTnka Kak 4dacTh
IToBTOpEHHE 00IIeYeIOBeYeCKON KyIbTyphl. Ponb
IIKOJBHOT0 W 3HaYeHHWE MaTEeMaTUKH(3HAKOMCTBO
Kypca C UCTOpHUEH Pa3BUTHS MAaTEMAaTHUKH).
Pemenne YIPKHEHUN Ha
MTOBTOPEHHE.
8 2 Tema 2. ToxmecTBCHHBIC
npeoOpa3oBaHUsl BEIPAKECHUIA.
4 4 Tema 3. [TIloctpoenme rpadukoB
DneMeHTapHbIX (YHKIUH.
Paznen?2. 14 6 Tema 1. OCHOBBI TPUTOHOMETPHH.
Tpuronomerpus N3mMepennsa Ha MECTHOCTH.
10 4 Tema2. Tpuronomerpudeckre
byHKIUY.
8 4 Tema 3. Pemnienne
TPUTOHOMETPUYECKUX YpaBHEHUU U
HEPABEHCTB.
2 4 Tema 4, Cucremsl
TPUTOHOMETPHYECCKUX YPaBHEHUM.
Pa3pnen3. 4 2 Tema 1. Kopam, crenenn u
IHoka3zaTenbHas u sorapu@mel.
Jorapupmuueckast 2 2 Tema 2. HppaunonanbHbie
byHxumst YPaBHEHUSI.
4 2 Tema3. [Toka3arenbHbIe u
Jlorapudmudeckre QyHKIIHM.
8 2 Tema 4. Pemrenve moka3aTeabHBIX H
JorapuMUYECKUX  YpaBHCHHHA U
HEPABEHCTB.
Hroro 3a 1 68 34
cemecTp: 102u.
2cemMecTp
Pa3nend. 2 2 Tema 1. Pemenue 3amau  Ha
Pelenune B KEHUE.
TEKCTOBBIX 32/1a4 2 2 Tema2. Pemenue 3a1a4 Ha padoTy.
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Tema3.Pemienne3agauHanpoLeHTsl,
Ha cMecu 1 cruiaBsl.

Tema 4. PemieHne TEKCTOBBIX 3agay

Ha COCTaBJICHUE YPaBHEHMUH,
HEPABEHCTB U UX KOHCTPYKIIUH U3
pa3IMYHbIX obnacreit

KHU3HCACATCIbHOCTH YCJIOBCKA.

Pazpnen>. Tema 1. Ilpupamenue QyHKIUN.
Hauana OnpeneneHue MNPOU3BOJAHOU H €€
MaTeMaTHYeCKOI0 buznyecKuit 1 reOMETPUYECKHIA
aHa/M3a. CMBICIL
IIpousBoaHasn Tema 2. IlpaBuna  BBIYMCIICHUSA
(pyHkuun [IPOU3BOIHBIX.
Tema3.  IlpousBoaHas  CIOKHOU
GyHKIUY.
Tema 4. [IpousBoansbie
TpuronomeTpuyeckux QyHKIIHMA.
Temal.IIpon3BoaHas noka3aTeIbHON
U JIOrapu(pMUYecKoil QyHKIIUU.
Pa3nenb. Temal. Metoa unTEpBaIOB.
IIpumenenne Tema2. KacarenpHas k rpaduxy
HENPEePbIBHOCTH DyHKIHH.
" POM3BOHON Tema 3. [TpubmxEéHHbIC
BBIYUCIICHUSI.

Tema4.ccnenoBanuehyHKITHH.

Tema 5. Mertonx MaTeMaTH4YECKOTO
MOJICTTUPOBAHUS (pemenue
MPUKIIAIHBIX 3aJ1ad Ha HaxO0XJICHHUE
HanOOJIBIIIETO U HAMMEHBIIIETO
3HaueHust QyHKIUN).

Pasnen’.
IlepBooOpa3nasi u
HHTErpaJl.
Boruuciienue
nJiomaaen
ILiiockux ¢guryp u
00bEMOB TeJl

Temal.IlepBooOpa3Hast 1 UHTETpal.
OCHOBHBIE MTOHSATHSL.

Tema 2. Berunucienue IUIOMEAAEH
[Tnockux duryp.

Tema3.Beruncienne 00b6EMOB TEJ
BpaIlCHUSI.

BpallleHUsA
Pa3nens8. Tema 1. IlpsMble W TIUIOCKOCTH B
IIpsaimMble u IIPOCTPAHCTBE.
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IJIOCKOCTH B 4 2 Tema2.MHOrorpaHHUKH.
MPOCTPAHCTBE.
MHOrorpaHHUKHU
Paznen9. 2 2 Temal.BekTopsl B IpOCTpaHCTRBE.
KoopauHaTtel u 2 2 Tema 2. Meron KoopAWHAT B
BEKTOPHI B 1IPOCTPAHCTBE.
NMPOCTPAaHCTBE
PaznenlO. 2 4 Temal . U3mepenus B reoMeTpuu.
HN3mepenus B
reoMeTpHH. 2 1 Tema2 . Ilununap,koHyc,map.
O0bémpbI Teu1.
2 1 Tema 3. OO6bémbl Ten. Ilmomanp
Tenaun Ha
IOBEPXHOCTH IIOBEPXHOCTH.
BpalleHus
Pasnen 11. 2 2 Temal.DneMeHTHIKOMOMHATOPUKH.
DJIEMEHTHI
KOMOMHATOPUKH 4 2 Tema 2. DNeMEeHTbl  TEOpHH
H T€OpUH BEPOATHOCTEM.
BEPOITHOCTEM. 2 2 Tema 3. DeMeHThl MaTeMaTHYECKOM
JJIeMeHTDI CTAaTUCTUKHU.
MaTeMaTH4YeCKOH
CTATHUCTUKHU
Hroroza2cemectp 88 40
1304
Koncynpranms: 2
HNtoro:232y4
3. XAPAKTEPUCTUKAOCHOBHBIXBUJOBYUYEBHOU
JAEATEJBHOCTU CTYJIEHTOB
HanmenoBanme pa3zjiena/TeMsl \ Buabl yueOHbIX AelicTBHIA
Pa3neal. Beenenue. IloBTOoOpenne mKoJLHOIO Kypca.
Tema 1. Marematuka KaK yacTh | KoHCcniekTupoBaHue, ayJIupOBaHME,
o0IeuennoBeyeckoil  KynbTypbl. Pomb ¥ | camocTosiTenbHas paboTta ¢ MCTOYHHKAMHU
3HaY€HUE MaTeMaTUKU (3HAKOMCTBO C nH(popmanuu, pabora ¢ ydeOHUKaAMH,
VcTopueit pa3BUTHS MaTeMaTUKH). Pemenne mpumepos.
Tema 2.ToxnaectBeHHble npeoOpazoBanusi | Koncnektuposanue, ayIMpOBaHUE,
BBIpa)KeHHfI. Meton MareMaTuueckou | CaMOCTOATCIbHAA pa60Ta C HCTOYHHUKAMHU
HTYKLIHH. nH(popManuu, pabora ¢ ydeOHUKaMH,
Pemenne nmpumepos.
Tema 3. [Toctpoenue rpa¢ukoB | Koncniekruposanue, ayJIUpOBaHHUE,
AJIEMEHTAPHBIX (YHKIIHH. CamocrosiTenbpHast paboTa ¢ HICTOYHUKAMH
uHopmanuu, padboTa ¢ yaeOHUKaMH, paboTa
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\ C rpadukamu, ureHue rpaduKoB.

Pa3nen2. Tpuronomerpus

Tema 1. OCHOBEI
N3mepenust Ha MECTHOCTH.

TPUTOHOMETPHH.

KoncnekrupoBanue, ayJMpOBaHHE,
camocTrosiTelibHas paboTa C UCTOYHUKAMU
uHpopmanuu, padborta ¢ yueOHUKaMH,

pelieHne  MpPUMEpPOB,  H3MEpPEHUs  Ha
MECTHOCTH.
Tema2. Tpuronomerpudeckue QyHKIIHUU. KoncnektupoBanue, ayJIMpoBaHue,

camMoCTosiTellbHasE paboTa C HCTOYHHKAMU
uHpopmanuu, padborta ¢ yueOHUKaMH,
pelIeHre IPUMEPOB, MTOCTPOCHUE TPAPUKOB,
YTeHHUE TPa(UKOB.

Tema 3. Pemenne TpUrOHOMETPHYECKHUX

ypaBHeHI/Iﬁ 1 HCPABCHCTB.

KoncnekrupoBanue, ayJMpOBaHHE,
caMoCTOsITeNIbHAasE paboTa C HCTOYHHKAMU
uH(popMalnu, pabora ¢ ydeOHHUKaAMH,
Penienue npumepos.

Tema 4. Cucremsl
YPaBHEHUU.

TPUTOHOMETPUYECKHIX

KoncnekrupoBanue, ayJMpOBaHHE,
caMoCTOsITelIbHAsE paboTa € HWCTOYHUKAMHU
uH(popMaluu, pabora ¢ ydeOHHUKaAMH,
Pemrenue npumMepos.

Pa3nen3.Hauana MmaTeMaTH4eCcKOro aHAJIN3a

. IlponsBognas pyHKumMu.

Tema 1. [Tpupamienue ¢yukuu. | Koncnekruposanue, ayJIMpoBaHuUE,

OmnpepeneHre MPOU3BOAHON U €€ (PU3MUYCCKHIA | CAMOCTOATENbHAS paboTa ¢ UCTOUHUKAMU

Y T€OMETPUYECKUIN CMBICI. uHbopmanuu, pabora ¢  y4eOHHMKAMH,
pelieHre IpUMepoB.

Tema2.IIpaBuna BerunciIeHNs TPOU3BOAHBIX. | KoHcmekTrpoBaHue, ayJIMpOBaHHE,

caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
uHpopManuu, padboTa ¢ yaeOHUKaMH,
Pemienue npumMepos.

Tema3.IlpousBoaHast cOKHON (HYHKIINH.

KoncnektupoBanue, ayJIMpOBaHUE,
caMoCTOsITeNIbHAs paboTa ¢ HCTOYHMKAMHU
nH(popmaluu, pabora ¢ ydeOHUKaMH,
Pemenne nmpumepos.

Tema4.I1pon3BoHbBIE TPUTOHOMETPUUECKUX
GyHKIUI.

KoncnektupoBanue, ayJIMpOBaHUE,
caMmocCTosiTeNIbHas paboTa C HCTOYHMKAMHU
nH(popmanuu, pabora ¢ ydeOHUKaMH,
Pemenne nmpumepos.

Paznend.Pemenne TeKCTOBBIX 321a4.

Temal .Pemenne 3amayu Ha ABUKEHUE.

KoncnektupoBanue, ayJIMpOBaHuUE,
caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
nH(popmanuu, pabora ¢ ydeOHUKaAMH,
Pemenne nmpumepos.

Tema2.Pemenne 3a1ad Ha padoTy.

KoncnektupoBanue, ayJIMpOBaHuUE,
caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
nH(popMalnu, pabora ¢ ydeOHUKaAMH,
Pemenne nmpumepos.

Tema3.Pemenue 3aga4 Ha IPOLIEHTHI, HA CMECH

" CIIJIaBBI.

KoncnektupoBanue, ayJIMpOBaHuUE,
caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
nH(popMalnu, pabora ¢ ydeOHUKaAMH,
Pemenne mpumepos.

Tema 4. Pemenne TEKCTOBBIX 3aJad Ha

Koncnekruposanue, ayJIMpOBaHUeE,
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CocraBiieHue ypaBHEHUH, HEPABEHCTB U UX

CamocrosTenbHas paboTa ¢ ICTOUHUKAMHU

KOHCTPYKIIMA W3  pas3Nu4HbIX  obOnacteil | unpopmanuu, pabora ¢  yuyeOHUKaMH,
KHU3HENIEATSTbHOCTH YeJIOBEKA. pelIeHre IPUMEpPOB.

Pa3znen 6.IlpumeHeHne HenmpepbIBHOCTH U MPOU3BOHOM.

Temal. Meron uHTEpBAIOB. KoncnekrupoBanue, ayJMpOBaHMUE,

camocTrosiTelibHas paboTa C HCTOYHHKAMHU
uHpopmanuu, padborta ¢ yueOHUKaMH,
Pemenue npumepos.

Tema2.KacartenbHas k rpaguky QyHKIIUH.

Koncnexruposanue, ayJMpOBaHHE,
caMocCToATeNIbHAas padoTa € HMCTOYHHUKAMH
uHpopmanuu, padboTa ¢ yaeOHUKaMH,
Pemenue npumepos.

Tema3.IlpubnmxEHHBIE BHIYUCICHUSI.

KoncnekrupoBanue, ayJMpOBaHHE,
caMoCTOsITeNIbHAasE paboTa C HCTOYHHKAMU
uH(popMaluu, pabora ¢ ydeOHHUKaAMH,
Penrenue npumMepos.

Temad.VccrnenoBanne QyHKIHUIA.

Koncnektuposanue, ayJIMpoBaHuUe,
caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
unpopmanuu, paborta ¢  ydeOHUKAMHU,
pelIeHre TPUMEpPOB, TOCTPOCHUE TPAPHKOB,
Yrenue rpadukos. [lonrotoBka Kk ceMuHapy.

5.
MOACIINPOBAHUA

Tema Meton MaTeMaTUYECKOTO

(pemienre  TPUKIIATHBIX
3aJad  Ha HAXOXJCHHE HAWOOJBIIETO W

HaWMEHBIIIETO 3HAYEHUS (DYHKIIHIT).

KoncnektupoBanue, ayJMpOBaHHE,
camMocCTosiTelIbHass paboTa ¢ HCTOYHUKAMU
unpopmanuu, pabora ¢  ydeOHUKAMU,
pelieHrue mpuMepoB. PelieHne mpukiaaHbIX
3anad. [loaroroBka K ceMuHapy.

Paspnen7. IlepBooOpa3Has u uHTerpaj. BeruncijeHue miiomaaei nNiIocCKux Gpurypu

00BEMOB Tes1 BpalleHusl

Temal.IlepBooOpa3nas u unrerpan. OCHOBHbIE
MOHATHS.

KoncnextupoBanue, ayJMpOBaHMUE,
caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
uHpopManuu, padboTa ¢ yueOHUKaMH,
Pemenue npumMepos.

Tema2.Brraucienue miomanaeH mIoCKuX
¢buryp.

Koncnektupoanue, ayJIMpOBaHHUE,
camocrosiTenbHas paboTa C HUCTOYHUKAMU
uHopmanuu, pabota ¢  y4eOHHUKaAMHU,
pemenue npumepos. [loaroroBka k
CEMUHapy.

Tema 3. Berumcnenne 00wéMoB  Ten | KoHcnekTupoBaHue, ayJIupOBaHME,

BpaIllCHUS. camocrosiTenbHas paboTa ¢ HUCTOYHUKAMU
nHpopmanuu, padboTta ¢ yueOHUKaMH,
pemenne  mpumepoB.  [logroroBka K
CEMUHapYy.

Paznen8.IlpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE. MHOTOIrPAHHMKH.

Tema 1. [Ilpsambele wu mnockoctu B | KoHcnekTupoBaHnue, ayIMpOBaHUE,

MPOCTPAHCTBE. camocrosiTenbHas paboTa ¢ UCTOYHUKAMHU
nH(popmanuu, pabora ¢ ydeOHUKaMH,
pelieHue MPUMEPOB. Pa6ora c
WJUTFOCTPATHBHBIM MAaTEPUATIOM.

Tema2. MHOrorpaHHUKHU. KoHncnektuposanue, ayJIMpOBaHUeE,
CaMOCTOSITEeNIbHAs paboTa C HCTOYHUKAMH
uHpopmanuu, pabora ¢  ydeOHHKaMH,
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peleHue IIPUMEPOB. Pabota C
WLTIOCTPAaTHBHBIM MAaTEPHAIOM.

Pa3nen9.KoopauHaThl M BeKTOPHI B IPOCTPAHCTBE

Tema 1.BekTopsl B IpoCcTpaHCTBE

KoncnekrupoBanue, ayJMpOBaHHE,
caMmocCTosiTeNIbHAs paboTa C HCTOYHHKAMHU
uHpopmanuu, pabota ¢  ydeOHHUKaAMH,
pemenue npuMepoB. Pabora c
VnmrocTpaTUBHBIM MaTEPHAIIOM.

Tema2.Meto KOOpAMHAT B IPOCTPAHCTBE.

KoncnekrupoBanue, ayJMpOBaHHE,
caMoCTosiTeNIbHAsT pabdoTa C HMCTOYHHKAMH
uHpopmanuu, pabora ¢  ydeOHHUKaAMH,
pemenue npuMepoB. Pabora c
WnmrocTpaTUBHBIM MaTEPHAIOM.

Pa3neal0.Iloka3arenbHas u Jorapupmudeckas QyHKUus

Temal. KopHu, ctenenu norapudmel.

KoncnektupoBanue, ayJMpOBaHHE,
camocTosiTelibHass paboTa C HCTOYHHKAMHU
uH(popMalnu, pabora ¢ ydeOHHUKaAMH,
pelleHHEe TPUMEPOB.

Tema 2. [Toka3zarenbHble U JTOrapuGMUYSCKUE
GyHKIMU.

KoncnekrupoBanue, ayJMpOBaHHE,
caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
unpopmanuu, pabora ¢  ydeOHUKaAMHU,
pelIeHne TPUMEpPOB, TOCTPOCHUE TPAPHKOB,
9YTeHUE rpauKOB.

Tema 3. Pemenue 10Ka3areiabHBIX U
norapuMUYECKUX ypaBHEHUN U HEPABEHCTB.

KoncnekrupoBanue, ayJMpOBaHHE,
caMoCTOsITeNIbHAasE paboTa C HCTOYHHKAMU
uH(popMaluu, pabora ¢ ydeOHHUKaAMH,
pelieHrne IPUMEpPOB.

Tema 4. WppanmoHaibHble
HEPABEHCTBA.

yYpaBHEHUS U

KoncnextupoBanue, ayJMpOBaHMUE,
caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
uHpopManuu, padboTa ¢ ydeOHUKaMH,
pelIeHne MPUMepOB.

Tema 5. IlpousBojmHas mOKa3aTeNbHOH U
norapupMuUecKo QyHKIUH.

KoncnextupoBanue, ayJMpOBaHMUE,
caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
uHpopManuu, padboTa ¢ yueOHUKaMH,
Pemienue npumepos.

Pa3neall.U3mepenunsiBreomerpun.Oonémpiten. TesiannoBepxHocTHBpPalIeHUs

Temal.M3MepeHus B reomeTpum.

KoncnextupoBanue, ayJMpOBaHMUE,
camocTosiTeNlbHAs paboTa C HMCTOYHHKAMHU
uHpopmanuu, pabora C  ydeOHUKamH,

peuienue npumepos. Pabora ¢
HITIOCTPATHBHBIM MaTCpHUAJIOM.

Tema2. Hunuuap, koHyc, map.

KoncnexrupoBanue, ayJMpOBaHHE,
camocTosiTeNlbHAs paboTa C HMCTOYHHKAMHU
uHpopManuu, padboTa ¢ yueOHUKaMH,

pelieHue PUMEPOB. Pabora c
WITIOCTPATUBHBIM MaTEPUAJIOM.
Tema 3. OO0bémbl  Ten.  Ilnomans | KoHcnekTupoBaHue, ayJMpOBaHHE,
MIOBEPXHOCTH. camocTosiTeNlbHAs paboTa C HMCTOYHHKAMHU
uHpopmanuu, pabora C  ydeOHUKaMmH,

pemienue npumepos. Pabora ¢
HJUTIOCTPATHBHBIM MAaTCPUATIOM.
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Paznen 12. DiaemMeHTbl KOMOMHATOPUKM W TeOPHMH BePOSITHOCTEH. JieMEHTBI
MATEeMAaTHYeCKON CTATHCTHKH.

Temal.DnemMeHTHIKOMOMHATOPUKH KoncnektupoBanue, ayIMpOBaHUE,
caMoCTosITelIbHasi paboTa € HCTOYHUKAMHU
nHpopmanuu, padborta ¢ yueOHUKaMH,
pelieHre IpPUMEpPOB.

Tema2.2neMeHThI TEOPUH BEPOSTHOCTEN KoncnektupoBanue, ayIMpOBaHUE,
caMoCTosITelIbHass paboTa ¢ HMCTOYHHUKAMHU
uHpopmanuu, padborta ¢ yueOHUKaMH,
pelieHrne IpPUMEpPOB.

Tema 3. DOnementsl  Maremaruueckod | KoHcrekTupoBaHue, ayJIMpoBaHue,
CTaTHCTUKHU camocTosiTellbHas paboTa ¢ HUCTOYHUKAMU
uHpopmanuu, pabota ¢  ydeOHHUKaAMH,
pemenue npumepoB. Pabota ¢ Tabnunamu u
JMarpaMMaMu.

4, YYEBHO-METOJIUYECKOEUMATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME ITPOI'PAMMBbI

Peanuzanusi mporpaMMbl  AMCHMILIMHBL  TpeOyeT HaiIWyusi y4eOHOro
Ka0MHeTa MaTeMaTUYECKUX TUCIUIUINH; MAaTEMaTHKU U HH()OPMATHKH.

OOopynoBanue kKabMHETa MaTEMaTUKU U UH()OPMATUKH:

Habop nemoHCcTpaiinoHHOT0 000pyA0BaHUs U Y4€OHO-HATJISITHBIX TTOCOOUI,
00ecreynBaoINe TEMATHYECKUE WILTIOCTPALUU IO TUCUUILIIMHE.

Texnnueckue cpeacTBa 00y4eHus:

Kaounem mamemamuueckux Oucyuniun:

MynsTumenuitaeiii - cton  (pabouee MecTo TpermojaBaTens) Smartone
MTL50/100

MynsTumenniiabiiinpoekTopACERS1283

WuTepaktusnas nockaTriumphBoard(nuaronans78").LibreOffice6.0.

Kaounem mamemamuxu u ungpopmamuxu:

NurepaktuBHasgockaSMARTBoardSB480(auaronans77")

Mynbrumenuiiabiii mpoektop Epson EB-541

IIepcoHanbHBIN KOMIIBIOTEP MPENOAABATENS

5. PEKOMEHAYEMASIJINTEPATYPA

OcHoBHasf:

1. AnreOpa u Havama wmaremaTtudeckoro anammsa: 10-11 xmaccsr:
yaeOHoe nmocodue / A. H. Konmoropos, A. M. A6pamos, 1O. I1. AyauunbH [uap.];
nox pexa. A. H. Koamoroposa. — 30-e u3z., crep. — Mocksa: [Ipocsemenue, 2021, —
383 c.

2. Marematuka: anredpa W Hayajla MaTeMaTUYECKOTO aHaju3a,
reometrpusa. ['eomerpusi: 10-11 knaccel: yuyeOHUK Uit 001e00Opa3oBaTebHbBIX
opraHuzanuii: 6a30Bbiil U yriyonéuusiidi ypoBuu. JI. C. Atanacss, B. @. byTty30B,
C. b. Kagomues u ap. — 10-e uzna., crep. — Mocksa: [Ipocsemnienue, 2021. — 287 c.

3. Marematuka: anreOpa W Hayajga MaTEeMaTHYECKOTO aHaju3a,
reoMmeTpus. Airedpa v Hauajga MmaTemMaTuiyeckoro aHanusza 10 kimacc. YueOHuUK st
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00111e00pa3oBaTeNIbHBIX OpraHu3anuii (0a30BbId U yriayOna€HHbIA ypoBHH). B 2
gacTax, U.2./ [A. I'. MopakoBuu u 1ip.]; nox pea. A. I'. Mopakosuya. — 10-e u3m.,
crepeotunt. — M.: Muemo3suna, 2021. — 351 c.

4. Marematuka: anreOpa W Hayajga MaTEMaTUYECKOrO AaHAIW3a,
reoMeTpus. AnreOpa ¥ Hadajga MaTeMaTuyeckoro aHanusa 10 kimacc. YueOHUK Jist
o011eo0pa3oBaTeIbHBIX OpraHu3anuii (6a30BbId W YrIyONnEHHBIM ypoBHH). B 2
gacTsax, U.1.A. I'. Mopakosuy, II. B. CeménoB. — 10-¢ mu3a., crepeorun. — M.:
Mmuemosuna, 2021.— 455 c.

JlonmosiHATE IbHASA

1. bammakoB M. U. Marematuka[ Tekct]:yaeOHUK IS CTYJIEHTOB Ha4. U
cpen. npod . oopazosanus / M. 1. bammakos. — M.:Jloroc, 2015. — 400 c.

I/IHTepHeT-HCTOqHI/IKI/I

1. Tlopran Math.ru:6ubnuoreka, MmeauaTeKka, OJTUMIINA/IbI,3a1a4l, HAyYHbIE
IIKOJIBbI, YIUTENNbCKAs, UCTOpUs MaTemaTuku http://www.math.ru

2. Marepuansl 1m0 MaremMatuke B EQuHOW KOJUIEKIMK IU(POBBIX
oOpa3oBaTtenbHBIX pecypcoB http://school-collection.edu.ru/collection/matematika

3. MOCKOBCKHH TICHTP HEMPEPHIBHOTO MAaTEMAaTHYECKOTO OOpa30BaHUS
http://www.mccme.ru

4. Bcs anemenTtapHas MateMatuka: CpeHsisi MaTeMaTuyecKast HHTEpHET-
mkoia http://www.bymath.net

5. Tlazera «Maremaruka» WM3natenbckoro poma «lIlepBoe ceHTIOps»
http://mat.1september.ru

6. 3amaum 1o reomerpuu: UWHGOPMAIMOHHO-TIOUCKOBAas  CUCTEMa
http://zadachi.mccme.ru

7. atepHeT-npoeKT «3agaun» http://www.problems.ru

8. Maremaruka B TOMOIIb NIKOJIBHUKY U CTYJEHTY (TECTHI 10 MAaTEMATHKE
online) http://www.mathtest.ru

9. MaremaTrdeckoe 0Opa3oBaHuE: MPOIIOe U HacTosIee. IHTepHeT-
OuOIMOTEKa 10 METOIMKE MpenogaBanus MmaTematuku http://www.mathedu.ru

10. HayuHo-momyssipHbIi  (U3MKO-MaTeMaTHYeCKUil xkypHan «KBaHT»
http://www.kvant.infohttp://kvant.mccme.ru

11. Tlopram Allmathru — Becs Matematnka B OJHOM — MecCTe
http://www.allmath.ru

12. TlpuknagHas MaTeMaTHKa: CIPABOYHUK MaTEMaTHYECKUX (HOpMYyIL,
IPUMEPHI U 3371a4u ¢ pereHusiMu http://www.pm298.ru

HNuTepHeT-pecypesl

Ne CobLIKa Ha HaumeHnoBanue pua3pa60T1m B
m\n HHGbOPMAIHOHHBIH pecype 3J1eKTPOHHOH (popme
1. | http://www.biblioclub.ru DJIEKTPOHHO- OWOIMOTEYHas CHCTEMa
(OBC) VYuuBepcuteTckas OUOIMOTEKA
OHJIAMH
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http://www.elibrary.ru

Hayunas snexktponnas o6ubauoTeka

https://urait.ru/

OnexTponHas oubanoreka KOpait

S B

www.e.lanbook.com

DJIEKTPOHHO-OUOIMOTEYHAsI CUCTEMA
«JIanb)

www.iprbookshop.ru

DIJIEKTpOHHAs OnbnuoreuHas cucrem IPR

books
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