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1. HOACHUTEJIBHAA 3AIIMCKA

1.1. O0mas xapakTepucTUKA y4eOHOH TUCIUIIIAHBI

[Iporpamma opueHTHpOBaHA Ha TOCTUKEHHUE CIETYIOUTUX LIEeIIEH:

o (opMupoBaHUe NpeaCTABJIEHNH 0 MAaTEMAaTHKE KaK YHUBEPCATLHOM
S3BIKE HAYKH, CPEACTBE MOJICITUPOBAHMS SBICHHA W TPOIECCOB, 00 HACIX U
METO/IaX MaTEMaTHKH;

o pa3BuTHe JIOTUYECKOTO MBIIICHUS, MIPOCTPAHCTBEHHOTO
BOOOpaXEHUS, aJITOPUTMUIECCKON KyIbTYPhI, KPUTHYHOCTH MBIILICHUS HA YPOBHE,
HEoOXomuMOM it Oynymied  mpoeCCHOHANIbHOM — NESTeNbHOCTH, IS
MPOJIOJKEHUS 00pa30BaHuUs M caMOOOpa30BaHUs;

o OBJIAJleHHEe MATEeMAaTH4YeCKMMH 3HAHMAMM W  YMEHHSIMM,
HEOOXOJIMMBIMU B TIOBCEHEBHOM KU3HM, JJII U3YUCHUSI CMEXKHBIX €CTECTBEHHO-
HAyYHBIX JUCIUIUIMH Ha 0a30BOM YpOBHE W JHWCIMIUIMH TPO(HEeCCHOHATHLHOTO
LUKJIa, IJI MOJy4YeHUs: 00pa3oBaHUsl B 00JIACTSAX, HE TPEOYIOMMX YIIyOJIeHHON
MaTEeMaTH4YECKON TTOITOTOBKH;

o BOCIIUTAHME CpPEJIICTBAMM  MAaTEMaTUKU  KYJIbTYpbl  JIMYHOCTH,
MOHUMAHUSl 3HAYMMOCTH MAaTEMaTUKHU U1 HAyYHO-TEXHUYECKOro Iporpecca,
OTHOIIEHUS K MaTEeMaTHUKE KaK K 4YacTh OOIICYEIOBEYECKOM KYJbTYphbl 4Yepes
3HAKOMCTBO C HUCTOpHEH pa3BUTHUA MATEMAaTHUKH, SBOJIIOIUEH MaTEMaTUYECKUX
UJICH.

OcHOBy TmporpaMMbl  COCTABJISIET  COJEp)KAHUE, COTJIACOBAHHOE C
TpeboBaHusIMU  (peiepaibHOrO  KOMIIOHEHTa TOCYAapCTBEHHOrO  CTaHaapTa
cpeaHero (ImoJiHoro) oduiero oopazoBanusi 6a30BOro YpOBHS.

B nporpamme yueOHbIN MaTepuan mpeacTaBieH B ¢opMe depeayroerocs
pa3BepTHIBAHUS OCHOBHBIX COJICPKATCIIBHBIX JIMHUM:

[ aneebpauueckas nuHusA, BKIIOYAIOIIAs CUCTEMATU3ALMIO CBEICHHUHA O
YHUCIax; U3yuYeHUE HOBBIX U 0000IICHUE paHee U3YYCHHBIX ornepaliunil (BO3BeeHNE
B CTEIEHb, W3BJICUEHUE KOPHS, JIOTapu(MHUpPOBAaHUE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHTEHC W 0OpaTHBIC K HHUM); U3yYe€HHNE HOBBIX BHUOB YHCJIOBBIX BBIPAKEHUN U
dbopMys; COBEPIIEHCTBOBAHME TMPAKTUYECKUX HABBIKOB U  BBIYUCIUTEIHHOU
KyJbTYphI, PACHIMPEHHE U COBEPIICHCTBOBAHUE aireOpanueckoro ammapara,
chOPMHPOBAHHOTO B OCHOBHOW IIIKOJIe, M €ro TMPUMEHEHHWE K PEIICHUIO
MaTeMaTUYECKUX U NMPUKIAJIHBIX 3a/1a4;

[l meopemuko-ynkyuonanbHas nunus, BKIIOYAIONMAs CUCTEMATH3ALUI0 U
pacIMpeHre CBeIeHU 0 (YHKIUSIX, COBEPIICHCTBOBAaHUE TpadUUeCKUX YMEHUMH;
3HAKOMCTBO C OCHOBHBIMHM HJCIMH M METOJaMH MaTeMaTHYECKOTO aHajau3a B
o0beMe, TO3BOJIAIONIEM HCCIEAOBaTh JJICMEHTapHbICe (QYHKIIMA | PEIiaTh
MPOCTEUIITNE TEOMETPUIECKUE, GU3NUCCKHUE U IPYTHe TPUKIIATHBIC 3a/1a4H;

) Jnunus ypasHeHmuii u HepaseHcme, OCHOBAaHHAs Ha IOCTPOCHUU U
WCCJICTIOBAHUHM MAaTEMATHUYECCKUX MOJCIICH, MTePECEKArOIIasICs ¢ anreOpanyeckon u
TEOPETUKO-(PYHKITMOHAILHOW  JIMHMSIMH W BKJIIOYAIOIIAs  pa3BUTHE U
COBEPIIIEHCTBOBAHUE TEXHHUKHU alNTreOpandecKux MpeoOpa3oBaHUM ISl PEIICHUS
ypaBHEHUHN, HEPABEHCTB U CHUCTEM; (HOPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH U
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UCCIIEIOBATh MPOCTEHIINE MaTeMaTHUECKUE MOJEIH MPHU PEIICHUH MPUKIATHBIX
3aJ1a4, 3a7a4 U3 CMEXXHbBIX U CTICIIMAIbHBIX TUCIHUILINH;

[] eeomempuueckas nuHus, BKIIOYAIONIAS HArJISIAHBIC MPEICTABICHUS O
MPOCTPAHCTBEHHBIX (QUTYpax U U3yUYECHUE UX CBOMCTB, POPMUPOBAHUE U PA3BUTHUE
MPOCTPAHCTBEHHOT'O  BOOOpa)XE€HUsS, PpPAa3BUTHE CIOCOOOB T'€OMETPUUYECKUX
U3MEpPEHUM, KOOPAMHATHOTO U  BEKTOPHOTO  METOAOB  JUIsl  pElICHUS
MaTEeMaTUYECKUX U MPUKIAJHbIX 3a/1a4;

1 cmoxacmuueckas aunus, OCHOBAaHHAs HAa PA3BUTUA KOMOMHATOPHBIX
YMEHHM, NPEICTaBICHUNA O BEPOATHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAaOIEro MHUpa.

Pa3Butne comepx’aTenbHBIX JUHUNA COMPOBOXKIAETCS COBEPIICHCTBOBAHUEM
UHTEIJICKTYalbHBIX U PEUEBBIX YMEHHI MyTeM OOOTaIleHHs MaTeMaTHUYeCKOTo
S3bIKA, PA3BUTHUS JIOTUYECKOTO MBITIICHUSI.

Matematuka  sBHIsSeTcs — (pyHAAMEHTaIbHOW  00IIe00pa3oBaTeIbHON
JUCHMIUIMHOM CO  CJIOKMBIIMMCSL yCTOHMYMBBIM COJIEp)KaHUEM U OOIIMMHU
TpeOOBaHUAMU K MOATOTOBKE oOyuaronuxcs. Peanuzanus o0mux nenei n3ydeHus
MaTeMaTUKH TPATUIIMOHHO (opMupyeTcs B UYEThIpEX HANpaBICHHUSIX —
MeToauueckoe (oOuiee mpencTaBieHHEe 00 HAESIX M METoJaX MaTeMaTUKH),
WHTEJUICKTYyallbHOE  pa3BUTHE,  YTWIMTAPHO-TIPArMaTUuecKoe  HampaBlICHUE
(oBrnajeHue HEOOXOJUMBIMU KOHKPETHBIMM 3HAHUSIMH M YMEHUSIMU) W
BOCIIATATEIILHOE BO3AEHCTBHE.

[Ipopunuzanus 1meneid MaTeMaTUYECKOTO OO0pa3oBaHUs OTpakaeTcs Ha
BBIOOpE NMPUOPUTETOB B OPraHU3ALUU YUEOHOU AESITENbHOCTU O0ydarommxcs. us
MEeXHUYecKo20 U ecmecmeeHHOHAVYH020 Npoguisl 8bl00p ueneti cmeuaemcs 8
npazmamu4eckomM Hanpaeienuu, npedycmMampusarouiem yCuieHue U paculupeHue
NPUKIAOHO20  Xapakmepa  u3y4eHus  MameMamuru;,  npeumyuecmeeHHou
OpUeHMAYUYU HA ane0pUMMUYecKull cmuilb NO3HA8AMeNbHOU deamenvhocmu. Jns
TYMaHUTapPHOTO M COLMAIbHO-’KOHOMHYECKOro mpoduieil Oosiee XapakTepHbIM
SBJIIETCS] YCUJIEHHWE OOIIEKYJbTYPHOW COCTAaBISIONICH Kypca ¢ OpHEHTaIuell Ha
BU3YyalIbHO-O00Pa3HbIi U JIOTUYECKUIN CTHIIA y4eOHON pabOoThI.

N3yuenne MaTeMaTKy Kak y4eOHOTO MpeaMeTa 00eceYnBaeTCs:

— BBIOOPOM pa3IMUYHBIX NOIXOJ0B K BBE€JACHUIO OCHOBHBIX IOHATHIA;

— (opMHUpPOBaHMEM CHUCTEMBl YyYE€OHBIX 3aJlaHHMH, OO0ECIICUNBAIOIINX
3¢ (deKTUBHOE OCYIIECTBICHIE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— o0orameHueM CrHekTpa CTWied Y4yeOHOM JesATEeIbHOCTH 3a CYET
COTJIACOBAHUSI C BEAYIIMMHU JEATEIHHOCTHBIMU XapaKTEPUCTUKAMU BBIOPAHHOM
npodeccun.

[IpodunbHas cocTaBisOmIasl OTpakaeTcs B TPEOOBAHUSAX K IMOIATOTOBKE
0oOy4Jarommxcs B 4acTH:

— o0mel cucTeMbl 3HaHMM: cojaep)KaTeabHble MPUMEPhl HCHOJb30BaHUS
MaTeMaTHYECKUX HJIeH U METOA0B B MPO(eCCHOHATIBHOM e TENbHOCTH;

— yMEHMii: pa3iauuue B YpOBHE TpeOOBaHM K CIOXHOCTU MPUMEHSEMBIX
JIITOPUTMOB;




—  NPAKMU4ecKo20 UCNONb308AHUSA NPUOODEMEHHbIX 3HAHUL U YMEHULL:
UHOUBUOYATLHO20 V4eOHO20 ONblMA 6 NOCMPOEHUU MAMEeMAmuyecKux mooenel,
8bINOJIHEHUU UCCIe)08AMENbCKUX U NPOEKMHbIX Pabom.

Takum o00pa3zom, mnOporpaMMma OpPUEHTUPYET Ha MPUOPUTETHYIO POJIb
MPOLIECCYATbHBIX XapaKTEPUCTUK Y4YeOHOM paboThl, 3aBHUCIIIHUX OT MPOGUIS
npoecCHOHANBbHON TOATOTOBKHM, AaKIIEHTUPYET 3HAYCHUE IOIYYEHUS OIbITa
UCIIOJIb30BAHUSI MAaTEeMAaTHKU B COJIEPKATEIBbHBIX U MPOPECCUOHAIBHO 3HAUMMBIX
CUTyallUsiX TI0 CpaBHEHUI0O C (HOPMaIbHO-YPOBHEBBIMH PE3YIbTATUBHBIMU
XapaKTEPUCTUKAMU 00yUYEHUSI.

[lepeuens TeM B Kypce MaTeMAaTHUKH SIBISIETCS OOIIMM JUIsl BCeX mpoduieit
MOJTy4aeMoro mpodeccrnoHalIbHOTO 00pa30BaHUsl U MPU BCeX 00beMax y4eOHOTro
BPEMEHH HE3aBUCHUMO OT TOTO, SBJIACTCS JIU MpeaAMET 0a30BbIM WM TPOQUIHHBIM.
[Ipensiaraempie B IPUMEPHOM TEMAaTHYECKOM IUIAHE pa3Hble 00BbEMBI YUEOHOTO
BPEMEHU Ha M3y4YEHHE OJHOW M TOW K€ TEMbl PEKOMEHAYETCS HUCIIOIb30BaTh JJIS
BBITIOJIHEHUS PA3JIMYHBIX YU€OHBIX 3a7aHuil. Tem caMbIM pa3nuuus B TpeOOBAHUSAX
K pe3yJibTaTaM O0ydeHHUs MPOSBITCS B YPOBHE HAaBBIKOB IO PEIICHUIO 33/la4y U B
OTIBITE CAMOCTOATEIBHON PAOOTHI.

B nporpamme kypcuséom BBIAEIEH MaTepuaj, KOTOPBIA IpPU HU3YYEHUU
MaTEeMaTHUKH U Kak 0a30BOro, U Kak Mpo(HILHOrO y4eOHOTo MpeaMeTa KOHTPOIIIO
HE TOJJICKHUT.

[TPUMEPHOE COJIEP’)KAHUE YYEBHON JUCIATIJIMHBI

BBenenne

MaremaTtuka B  Hayke, TEXHHUKE, OJKOHOMHUKE, HWH(POPMAIIMOHHBIX
TEXHOJIOTUSAX M TPAKTHYECKOW JeATenbHOCTA. llenmn W  3amaum  u3ydeHud
MaTEMAaTUKH B YUPEXKICHUSIX CPeIHEro npodhecCuoHaIbHOr0 00pa3oBaHus.

AJITEBPA

Pa3BurHe NOHATHS 0 YUCTE

Ienbie m panroHaNbHBIC yucia. JlelicTBUTeNbHBIC yucia. [IpubakeHHbIC
BbIUUCICHUS. [Ipubnusicennoe 3navenue 8eIuyunbl U NOSPeuHOCMU RPUOIUIHCEHULL.

Komnnexcnuie uucaa.

KopHu, crenenu u Jiorapugmsl

Kopnu n crenenn. KopHau HatypaibHOM CTENEHU U3 YKCIa U UX CBOMCTBA.
CreneHn ¢ palMOHAIBHBIMU TMOKa3aTelissMyA, WX cBoiicTBa. (CTeneHu ¢
JNEUCTBUTENbHBIMU TOKa3aTessiMu.  Cgoticmea cmeneHu ¢ OeucmeumenbHbiM
noxasamenem.

Jlorapudm. Jlorapudm uucna. OcHosHoe nozapugpmuveckoe moxicoecmao.
Hecsatuunble U HartypanbHble Jorapudmel. [IpaBuna aeiicTBuil ¢ norapupmamu.
Ilepexoo k Hosomy ocHo8aHUIO.

[IpeoOpazoBanne  anreOpamvdecKux  BBIPAKCHUI. [IpeoOpazoBanue
pallMOHAJIbHBIX, UppalmoHaIbHbIX CTEIECHHBIX, ITOKAa3aTEIbHbBIX "
JorapuMUYECKUX BBHIPAKCHUI.

OCHOBBI TPUTOHOMETPUH



Pannannasa mepa yrna. BpamarensHoe nukenne. CHHYC, KOCUHYC, TAHT€HC
U KOTaHreHc uucia. OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKAECTBA, (HOPMYIIbI
npusegeHus. CHHYC, KOCHHYC M TaHI'€HC CYMMBI U Pa3HOCTH JIByX yriioB. CHHYC U
KOCHUHYC JIBOMHOTrO yria. @opmynvl nonogunno2o yaia. Ilpeobpaszosanue cymmbl
MPULOHOMEMPUYECKUX (DYHKYULL 8 NnpouzgedeHue U Mnpousseoenuss 6 CYMMY.
Buipaoicenue  mpueonomempuueckux @QyHKyui uepe3 MAHSeHC NOJIO0BUHHO2O
apeymenma. IIpeoOpa3oBaHus IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHU.

[Ipocrenmmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenne
TPUTOHOMETPUYECKUX  ypaBHEHUU.  [lpocmeuwiue  mpuconomempuieckue
HepaseHcmea. Apkcunyc, apKKoCUHyc, GpKman2enc yucda.

DYyHKUMH, UX CBOICTBA U I'PaQuKH

Oyukuuu. OO6macTe ompeseNeHuss W MHOXKECTBO 3HAYCHUU; Trpaduk
(GyHKUIHH, TOCTpOeHUE TpauKoB GYHKUNN, 3aJAHHBIX PA3IMYHBIMH CIIOCOOAMH.

CaoiicTBa (byHKIMH: MOHOTOHHOCTB, YETHOCTb, HEYETHOCTb,
OTrPaHUYEHHOCTh, MEPUOAUYHOCTb. lIpomMexXyTkn Bo3pacTaHus U YyObIBaHUS,
HauOosblllee M HaWMEHbIIEe 3HAuU€HUs, TOYKU D3KcTpeMyma. ['paduyeckas
uHTeprperauusd. [Ipumepsl (QyHKIMOHANBHBIX 3aBUCUMOCTEHl B  pealbHbIX
IIpoLeccax U SIBJICHUSIX.

Oo6parubie ¢yHkuuu. Obracms onpedeieHus U 06aACMb 3HAYEHUL
oopamnou ¢yuxkyuu. I'padux oOpaTHOM PyHKITNH.

Apudpmernueckne onepauud Haa QyHkuuaMma. CroxHas — QyHKUIHA
(KOMMO3UITHA).

CreneHnble, noKa3artejbHbIe, JorapupmMuveckmne U
TPUTOHOMeTPUYecKHe (PYHKIHNHU

Omnpenenenus QPyHKIMMA, UX CBOWCTBA U TpaUKH.

Obpamuvle mpueconomempuieckue QyHKyuu.

[IpeoOpazoBanusi rpadukoB. IlapannenbHbli  TEPEHOC, CUMMETPUS
OTHOCUTEIBHO OCEW KOOPAMHAT U CUMMETPHsI OTHOCHUTEIBHO Hadaa KOOpPAUHAT,
CUMMETPHUSI OTHOCHUTEJIBHO TMPSMOM Y=X, pacTsHKEHHUE M CXKaTHE BJIOJb OCEH
KOOpJIMHAT.

HAYAJIIA MATEMATHUYECKOI'O AHAJIN3A

[locnenoBarenpHocT.  CrocoObl  3alaHUst W CBOMCTBA  YHMCIIOBBIX
NOCJIEIOBATEIbHOCTEM. Ilonusamue 0 npeoene  nocie008amenbHOCHU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCIE008AMENbHOCHU.
CymMupoBaHue nocliiejoBaTenbHocTe. beckoHeuHO yObIBaroIasi reoMmeTpruuecKas
MIPOTPECCHS U €€ CyMMa.

llonusimue o nenpepvisnocmu hynkyuu.

[IpousBoanas. IlonsTue o Mpou3BOJHON (YHKUHHU, €€ T€OMETPUUYECKUNA U
buznueckuil  cMbIC. YpaBHEHHE KacaTenbHOM K rpaduky  (QyHKIUU.
[IpousBoaHBIE CYMMBI, Pa3HOCTH, NPOU3BEAEHUS, dYacTHoOro. IIpon3BonHbIE
OCHOBHBIX dJIeMEHTapHbIX GyHKIUN. [[puMeHeHre mponu3BOIHOMN K UCCIIETOBAHUIO
byHKIMA W TOCTpOoeHHIO TpadukoB. [lpouzsoouvie obpammuol GyHKyuu U
KOMNO3UYUU YHKYUU.



[Ipumepsl HWCIIONB30BaHHUS NPOU3ZBOAHOM JUISI HAXOXKICHUA HAWIYYIIErO
pelleHns] B MPUKIAAHBIX 3a7ayax. Bropas mpousBoaHas, €€ r€OMETPUYECKUN U
busnueckuit cmpici. [IpumMeHeHne NPOU3BOAHOM K MCCIEHOBAHUIO (DYHKIMN U
noctpoeHuto rpaduxkoB. HaxokaeHue CKOpoCTH Juisl Tpoliecca, 3aJaHHOTO
dbopmyioi u rpaduKoMm.

[lepBooOpasnast u unTerpain. I[IpuMeHeHne onpeneeHHOr0 UHTerpaia s
HAXOXJEHUS IUIOMIAAA KPUBOJMHEHHOM Tpameuuu. Popmyna Herorona-
JleitOnuna. [IpumMepsl npuMeHeHus: HHTerpajia B GU3UKe U TEOMETPHH.

YpaBHeHUS U HEPABEHCTBA

PaBHOCHMIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM.

PannonanbHbie, nppallMOHANBHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPUUYECKHUE
ypaBHEHUSI U cuUCTeMbl. OCHOBHbIE NpPUEMBl HX peEIICHUS (Pa3IoKEHUE Ha
MHO>KHUTEJIN, BBEJICHUE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, TPaUUEeCKUIl METO).

PanmonanbHbie, MppallMOHANIBHBIE, IOKA3ATEIbHBIE U MPULOHOMEMPUYECKUe
Hepagerncmea. OCHOBHBbIE TpPHUEMBbl HMX penieHusa. Vcnoib30BaHHE CBOWMCTB U
rpaduKoB QYHKIUMN MPU PEIICHUH YPaBHEHUN U HEPABEHCTB. MeTol HHTEPBAJIOB.
N300pakeHne Ha KOOPJIMHATHOM IIOCKOCTH MHOKECTBA PEIICHUM ypaBHEHUW U
HEPABEHCTB C JIBYMS [IEPEMEHHBIMU U UX CHUCTEM.

[IpumeHeHne MaTEMaTUYECKUX METOAOB Uil PELICHUS COAEpPKATEIIbHBIX
3a/lay U3 pa3IMYHBIX 00JacTel Hayku W MpakTuKu. VHTeprperanus pe3ynbrara,
YYET peabHbIX OrPAaHUYCHUH.

KOMBHUHATOPHUKA, CTATUCTUKA n TEOPUSA
BEPOSITHOCTEM

JIeMEHTbI KOMOMHATOPUKH

OcHOBHBIE TIOHSATUS KOMOMHATOPUKHU. 3ajJayd Ha TOACYET 4YHuCia
pa3MelleHnid, IEPEeCTaHOBOK, coueTaHuil. Pemenue 3aga4 Ha nepeOop BapUaHTOB.
®opmyna Ounoma Hprotona. CBolicTBa OWHOMHUHAIBHBIX KOI(PPHUIIMEHTOB.
Tpeyronbauk [Tackas.

JJIeMEeHThI TEOPUH BEPOSATHOCTEI

CoObITHE, BEPOSITHOCTH COOBITHS, CIOKCHHE U YMHOKEHHUE BEPOSITHOCTEH.
Ilonsamue o nesasucumocmu cobvimuil. J{uckpemuas ciyyanHas 6el1udund, 3aKOH
ee pacnpeodenenus. Yucnogvle xapakxmepucmuku —OUCKPEMHOU  CAYYAUHOU
genuuunsl. Ilonsamue o 3akone 601bwUX YUCel.

JJIeMeHTbl MATEMAaTHYEeCKO CTATUCTUKH

[IpencraBienre AaHHBIX (TaOMMIBI, AUArpaMmbl, Tpaduku), cexepanvHas
COBOKYNHOCMb, 6blOOpKA, cpedHee apupmemuyeckoe, meouana. Illonamue o
3a0auax mamemamuyeckou cmamucmuxu. Pewenue npaxmuueckux 3aoay c
NpUMEHEeHUEeM 8EPOSIMHOCIHBIX MEMOO08.

T'EOMETPUSA

IIpsiMbIe ¥ MVIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnonokeHue IByX NpsIMBIX B MpocTpaHCTBE. [lapamnenbHOCTh
npsMon ® Iwiockoctu. llapamnensHOCTh IUIOCKOCTEW. IlepneHauKyISIpPHOCTD
MPSAMON M IUIOCKOCTH. llepneHauKylisip U HakJIOHHAasA. YTOJ MEXKAY MNPSIMOM U



IIJIOCKOCTBIO. JIByrpaHHbIN YIOJL Yron MEXKIY IIJIOCKOCTSIMU.
[leprieHIUKYISIPHOCTD IBYX IJIOCKOCTEM.

['eomeTpuyeckue npeodpa3oBaHusl TPOCTPAHCTBA: MapaUIeNbHbIN MEPEeHOC,
CUMMETPHUSI OTHOCHUTEIIBHO IIOCKOCTH.

[TapannensHOe TPOEKTUPOBAaHUE. [110W4adb OPMOCOHANLHOU NPOEKYUU.
N306pakeHne NpoCcTpaHCTBEHHBIX QUTYD.

MHoOrorpaHHuKHu

Bepmunbl, peOpa, rpaHu MHoOrorpaHHuka. Pazeepmxa. Muoeoepannvie
yenvl. Boinykivie muozoepannuku. Teopema Diinepa.

[Ipuszma. Ilpsmas wu  naxionnas npusma. IlpaBunpHas  npusma.
[Mapannenenunen. Kyo.

[Mupamupa. IlpaBuiibHas nupamuna. ¥cevennasn nupamuoa. Terpasap.

Cummetpuu B KyOe, B apajuieienunesae, B npusme u nupamuoe.

CeueHnus ky0a, IpU3Mbl ¥ TUPAMU/TBI.

[IpencraBieHue o MpaBUIIbHBIX MHOIOTPaHHUKAX (TETpasap, KyO, OKTasap,
JOJIEKa’p U UKOCAdIP).

Tesia 1 MOBEPXHOCTH BpPaLCHUS

Humuanp u xoHyc. Yceuenmwiti xonyc. OCHOBaHME, BBICOTA, OOKOBas
HOBEPXHOCTh, OOpasyromias, pas3Beprka. Ocegvle ceuenus U  ceuenus,
napanienbHble 0CHOBAHUIO.

ap u cdepa, ux ceuenus. Kacamenvnas niockocms K cghepe.

N3mepenusi B reoMeTpun

O6neM u ero uzmepenue. MuterpaibHas popmyna oobema.

@opMynbl 00beMa KyOa, HpsIMOYTOJIBHOIO Mapajuiefienuinena, MpU3Mbl,
uunuHapa. dopmynbl o0bema nHMpaMubl U KoHyca. DopMysbl  IJIOMIATU
MOBEPXHOCTEN IMIMH]Ipa U KOHYyca. PopMyIibl 00beMa 1apa u miomaam chepsl.

[TogoGue ten. OTHOIIEHUS TUIONIA/IeH TTOBEPXHOCTEN U 00BEMOB MOJOOHBIX
TeN.

Koopaunarsl 1 BeKTOpBI

[IpsimoyronbHast  (nekapTroBa) CHCTEMa KOOPAMHAT B  IPOCTPAHCTBE.
dopmyra paccTOSTHUS MEXAy ABYMsI TOUKaMU. YpaBHEHUsI CQEPBI, nI0CKOCMU U
NPSMOU.

Bekropel. Moayne BekTopa. PaBeHCTBO BEeKTOpOB. CIlIOXKEHHE BEKTOPOB.
YMHOKEHHEe BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa MO HaNpaBiEHUSM. YTOJ
MeX)Iy AByMs Bekropamu. [Ipoeknus BekTtopa Ha ocb. KoopanHatsl BekTOpa.
CkansipHoe pou3BeeHUE BEKTOPOB.

Hcnonb3oBaHrne KOOPAWHAT M BEKTOPOB MPU PEIICHUH MATEMAaTUUYECKUX U
NPUKIIAJAHBIX 33]1a4.

1.2. MecTo0 y4eOHOM AUCHUILIMHBI B Y4e0HOM ILIaHe

[Tporpamma y4eOHOM JTUACIUTLIINHBI «OVII.04 Maremartnka»
npeaHa3HadeHa Il HM3y4YeHUs MaTeMaTHKH B  YUPEIKIACHHSIX CpeIHEero
po(ecCHOHANBHOTO 00pa30BaHusl, pealu3yoUMX 00pa30BaATENbHYIO MPOrPAMMY
cpenHero (MoJIHOro) 001ero oopa3oBaHus, MPU MOATOTOBKE KBATM(PUIIUPOBAHHBIX

CHELIMAJIUCTOB CPENHEr0 3BEHA [0 MpOorpaMMe yriayOJIeHHONW IOArOTOBKH.
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YpoBeHb 00pa3oBaHus: OCHOBHOE obOmee. KBamudukanus: coenmuamuct 1o
colMalIbHOM padoTe.

[Ipodunb MOJIy4aeMOro npodeccruoHanbHOTO oOpa3oBaHuUs:
TEXHOJIOTUYECKHH (MPpHU peau3aiiy mMporpaMMbl CpEeIHET0 00IIero 00pa3oBaHus).
JucuumuinHa  u3y4yaeTcs Kak 0a30BbId y4eOHBIM mnpeamer. M3ywaercs B 1,2
ceMecTpax.

1.3. Pe3yIbTaThl 0CBOEHHS Y4e0HOI JHCIMILIHHbI

B  pesynmerare mM3ydeHMs ~yd4eOHOM  JMCHMIUIMHBI  «MaTeMaThka»
00yHaromuiics JOIKeH

3HATH/MIOHNUMATD

. 3HaYE€HME  MaTEMAaTHYECKOM  HAayKd JUId  pElICHUS  3ajad,
BO3ZHHKAIONIUX B TEOPUM M IIPAKTUKE; INMPOTY U B TO %K€ BPEMs OIPAaHUYEHHOCTD
IPUMEHEHHS MaTEMATHIECKMX METONOB K aHAIM3Y U MCCIEI0BAHHIO IPOLIECCOB U
SBJICHUI B PUPOJI€ U OOILIECTBE;

. 3HaYEeHHUE NPAKTUKH U BOIPOCOB, BOSHUKAIOIINX B CAMON MaTEMaTHKE
s (GOPMHPOBAHMS M Pa3BUTUS MAaTEMAaTHYECKOW HAyKH;, HMCTOPHIO Pa3BHUTHSA
TIOHATHSA YUCIIa, CO3JAHUS MATEMaTHIECKOTO aHaJIN3a, BOSHUKHOBEHHS M Pa3BUTHS
T€OMETPUH;

3 YVHHMBEPCAIBHBIA  XapakTep 3aKOHOB JIOTUKM  MAaTeMaTHYECKHUX
pacCykKIeHMH, MX TPUMEHUMOCTb BO BCEX 00JIACTAX YEIOBEYECKOM AEATEILHOCTH;

3 BEPOATHOCTHBI XapakTep pa3IMYHBIX IIPOLECCOB OKPYIKAIOLIErO
MHUpA.

AJI'EBPA

yMETh:

3 BBITIOJIHATL apu(MeTHYeCKUe JEHCTBUA HaJl 4YWCIAMH, CcoYeTas
YCTHBIE U NUCEMEHHBIE TIPUEMBL; HAXOIUTh MPUOIMKEHHBIE 3HAYEHUS BEJIHYHMH U
IOTPEIIHOCT  BBIYMCICHUM (a0COMIOTHas M OTHOCHTENbHAsd); CPAaBHHUBATh
YHCIIOBBIE BEIPAKEHNUS;

3 HAXOUTb 3HAYCHHSA KOpHS, CTEICHH, norapudma,
TPUIOHOMETPHYECKHX BBIPAKECHHUI HA OCHOBE OIpENEICHMs, HCIONb3yd IpH
HEOOXOIMMOCTH HMHCTPYMEHTANIBHEIE CPEJCTBA; MOJIL30BATLCA HPHUOIMKEHHOM
OIIEHKOM MPU MPaKTHYECKHUX PacyeTax;

. BBITIOJIHATL NPEOOPAa30BaHMs BHIPAKEHMH, NPUMEHSAS (OPMYIIBL,
CBA3aHHBIE CO CBOWCTBAMH CTEIEHEH, JIOrapu(pMoB, TPHUIOHOMETPHUYECKHX
(yHKmii;

HCNO0JIb30BATh NPHOOPETEHHbIE 3HAHMS W YMEHHsl B NPAKTHYECKOi
NesITeJIbHOCTH M TIOBCeTHEBHOM KU3HM

3 I8 TPAKTHYECKUX pacueToB 1o (opMyiiaMm, BKIodas (GOpMyJbL,
cofepiKalle CTENEeHH, PAJUKabl, JJOrapu(Mbl 1 TPUTOHOMETPUYECKUE (PYHKIMH,

“ IloMuMoO yKa3aHHBIX B JAaHHOM pa3jelie 3HaHWM, B TpeOOBaHHS K YPOBHIO MOJTOTOBKU
BKJTIOYAIOTCS TAK)KE 3HAHMSI, HEOOXOIUMBIE /ISl OCBOCHUS MIEPEUNCIICHHBIX HUKE YMEHUI.



UCIIOJIb3Ysl TpPU HEOOXOJUMOCTH CIPABOYHBIE MaTEpHAbl W NPOCTEHIINE
BBIYMCIIUTEIBHBIE YCTPOUCTBA.

DOyHKUUM U Tpaduku

yMeThb:

® BBLIYHCIIATH 3HaUCHHE (DYHKUIMU MO 3aJaHHOMY 3HAYEHHUIO apryMeHTa MpH
pa3IMyYHBIX COC00ax 3adaHus PYHKIINU;

® ONpEEISITh OCHOBHBIE CBOMCTBA YHMCIOBBIX (DYHKIUH, WILTIOCTPUPOBATH
uX Ha rpauKax;

® CTpOUTh rpadUKU HU3YYEHHBIX (DYHKIHM, WIUTIOCTPUPOBATH MO TIpaduKy
CBOMCTBA AJIIEMEHTAPHBIX (PYHKIUH;

® HCNOJb30BATh NOHATHE (DYHKIIMH JUIsl OMMCAHUS M aHAJIN3a 3aBUCUMOCTEN
BEJINYNH,;

HCIOJIb30BaTh NPHOOPETEeHHbIC 3HAHUS M YMEHHSl B IPAKTHYECKOM
AeATEJbHOCTH U MOBCEAHEBHOM KU3HU:

o JUIsL ONHCAHUSl C MOMOLIBI0 (PYHKIMH pa3IUYHBIX 3aBUCUMOCTEH,
IPEJICTaBICHUS UX TpapUUECKU, UHTEPIIPETALUU IpadUKOB.

Hayajia MaTeMaTH4eCKOI0 aHAJIHM3a

YMeTh:

o HaXOJUTh ITPOU3BOJAHBIE AIEMEHTAPHBIX (PYHKIIUH;

o UCIIOJI30BaTh MPOU3BOJHYIO Il HM3YyYEHHs] CBOMCTB (YHKUHMA U
MOCTPOEHUS IPaPUKOB;

o OPUMEHATh  NPOM3BOAHYIO  JUII  MPOBENEHUS  MPUOJMKEHHBIX

BBIUMCIICHUW, pellaTh 3aJadyd [PUKIAJHOTO XapakTepa Ha HAXO0XKJICHUE
HanOOJIBIIIEr0 U HAUMEHBIIIETO 3HAUYCHUS,;

o BBIYUCIISITH B TMPOCTEHIIUX CiydasX IUIOMAAd U OO0BEMBI C
MCIIOJIb30BaHUEM OIPEIEIEHHOTO NHTETPAA;

HCIO0JIb30BATh NPHOOPETEHHbIE 3HAHUA M YMEHHUSI B INPAKTHYECKOM
AeSITeJIbHOCTH M MOBCEAHEBHOM KU3HHU IS

o pelIeHus TMNPUKIAAHBIX 33Ja4, B TOM YHUCJI€  COLMAIBHO-
HPKOHOMHUYECKUX W (U3MUECKUX, HA HAMOOJbIINE W HAWMMEHBIINE 3HAUYCHHUS, Ha
HaXO0XJIECHUE CKOPOCTH U YCKOPEHHUS.

YpaBHeHUS U HEPABEHCTBA

YMETh!

o pemarh  palMoHaJbHBIE,  TOKa3aTelibHble,  JiorapudMHUUECKHUe,
TPUTOHOMETPUYECKUE YPABHEHHUS, CBOJISIIMECS K JIMHEHHBIM M KBAJPATHBIM, a
TAK)K€ aHAJIOTMYHbIC HEPABEHCTBA U CUCTEMBI;

. UCIIOJIB30BaTh  rpadUyecKuii METOJ  PEIICHUs YypPaBHCHHA U
HEPABEHCTB;

. M300pakaTh Ha KOOPAWHATHOW TUIOCKOCTH pEIIeHUs ypaBHEHUH,
HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMU,

o COCTaBJISITh M pPElIaTh YpPaBHEHUS] M HEPABEHCTBA, CBSA3BIBAIOIINE
HEU3BECTHBIC BEJIMUMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIIAIHBIX) 3a/1a4ax.
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HCIO0JIb30BaTh NPUOOpPETEHHbIEe 3HAHUS M YMEHHSl B NPAKTHYECKOM
NeATeJbHOCTH U NOBCEeHEBHOM KU3HHU:

® L IIOCTPOCHUA MW HCCICAOBAHHA HpOCTGfIHIHX MATCMATHYCCKHUX
MOJIEJIEH.

KOMBHUHATOPHUKA, CTATUCTHUKA " TEOPUS
BEPOSITHOCTEN

YMeETh.

° pemaTth IpocTeiire KOMOMHATOPHBIE 33a/laud METOJ0M Iepedopa, a
TaK)Xe C UCITOJIb30BAHUEM HU3BECTHBIX (hOPMYIT;

® BBIUUCJIATH B HpOCTCﬁMHX ClIy4asax BCPOATHOCTH CO6BITI/If/i Ha OCHOBC

MOJICUeTa YKCIia UCXOJIOB;
HCMO0JIb30BaTh NPUOOPETEHHbIE 3HAHUSI M YMEHHsl B NPAKTHYeCKOW
AeSITeJIbHOCTH M MOBCEAHEBHOMN KU3HU:

o JUIS aHAJIN3a PEANTbHBIX YMCIIOBBIX JAaHHBIX, MPEICTABICHHBIX B BHJIE
JarpaMm, rpauKos;

o aHanm3a MHQOPMAIK CTATHCTUYECKOTO XapaKTepa.

IF'EOMETPUS

yMeThb:

o pacro3HaBaTh Ha YepTeXax M MOJECISIX MPOCTPAHCTBEHHBIC (OPMBI;
COOTHOCHTB TPEXMEPHBIE OOBEKTHI C MX ONMUCAHHUSIMHU, H300PAKCHHUSIMU;

. OIUCHIBATh B3aMMHOE PACIIOJIOKEHUE TMPSIMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUS 06 IMOM PACNONONHCEHUU,;

o aHATM3UPOBATh B MPOCTEHMIINX CIIydasX B3aMMHOE PAaCIOJIO0KECHUE
00BEKTOB B MPOCTPAHCTBE;

. n300pakaTh OCHOBHBIC MHOTOTPAaHHUKHU W KPYTJIbIC TEJIa; BBITOJIHSATH
YEePTEKU 110 YCIOBUSAM 3a/1a4;

o cmpoums npocmetiuiue cevenuss Kyoa, npuzmul, NUPAMUObl;

. pemaTh IUTAHUMETPUYECKHE M TPOCTEHIINE CTePeOMETPUYECKUE

33Jlayd Ha HAXOXKICHUE TC€OMETPUUYCCKUX BEIWYHMH (JJIMH, YIJIOB, ILIOIIAJICH,
00BEMOB);

L4 HCIIOJIB30BAaTh Ipu PEIICHUA CTCPCOMECTPUUCCKUX 3agad
IIaHUMCTPUUCCKUC (baKTBI U MCTObI;
L4 IMPOBOJUTL JOKA3ATCIILHBIC PACCYKIACHHUA B XOJAC PCIICHWA 3a/1a4;

HCIIO0JIB30BaThH HpPlOﬁpeTeHHbIe SHAHUSI M YMCHHUS B HpaKTquCKOﬁ
ACATECJIBbHOCTH U HOBCCI[HCBHOﬁ KU3HU.

o JUISL WCCIieIOBaHMs (MOJCIMPOBAHUS) HECIOXKHBIX MPAKTUYECKHUX
CUTYaIlMil Ha OCHOBE U3YYCHHBIX ()OPMYIT U CBOUCTB PUTYD;
o BBIYMCIICHUS 00BbEeMOB u IJI0IIAIEH ITOBEPXHOCTEN

MNPOCTPAHCTBCHHBIX TCJI IIpU PCHICHHMKM IPAKTHYCCKHUX 3ajad, HCIIOJIb3ysa IIPU
H€O6XOJII/IMOCTI/I CIIpaBOYHWKH U BbIYHCIIUTCIBHEBIC YCTpOﬁCTBa.
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2. COIEP KXAHUE YUEBHOM JUCHHUIIJINHBI
2.1. TemaTH4eCKHUil IVIAH U COAEPKAHNE YICOHOM TUCIUILINHBI

KoaundecTBO yacoB
Ha pa3je
HaunmenoBanue Aymmn- | Camocro-
pa3neia TOpHasl | ATeJbHAasA Temer pasnena
padora, | padora,
qac qac
Paznen 1. 18
Beenenue. 4 Tema 1. Marematuka Kak  4acTh
IHoBTOpPEHME 00111eueNI0BeUeCKOil KynbTyphl. Poib
IIKOJBHOI0 Kypca Y 3HAYEHHWE MAaTEMAaTUKU (3HAKOMCTBO
C HCTOpHEN pa3BUTHUS MATEMATHUKH).
Pemenue YIIPaXXHEHUN Ha
IIOBTOPEHHUE.
8 Tema 2. ToxXneCTBEHHBIE
npeoOpa3oBaHus BHIPAKEHU.
6 Tema 3. [TIloctpoenue rpadukoB
AIIEMEHTAPHBIX (PYHKIIHMA.
Paznen 2. 24
Tpuronomerpus 4 Tema 1. OCHOBBI TPHUTOHOMETPHH.
N3mepeHnss Ha MECTHOCTH.
10 Tema 2. Tpuronomerpuueckue
GyHKIUH.
8 Tema 3. Pemenne
TPUTOHOMETPUUYECKUX YpPaBHEHUU U
HEPABEHCTB.
2 Tema 4. Cucremsbl
TPUTOHOMETPUUECKUX YPABHEHHUI.
Pasnen 3. 26
IlokazaresnbHast U 4 Tema 1. Kopuu, crenemn wu
Jorapudpmudeckas Jorapu@mel.
GyHKkuus 6 Tema 2. HppaiyoHaibHbIe
YpaBHEHUS.
6 Tewma3. [TokazaTenbHbIe u
jorapudMudeckue QyHKITNN.
10 Tema 4. PelieHne Mmoka3zaTelbHbIX U
JorapuMUUYECKUX  yYpaBHEHUH U
HEPaBEHCTB.
Hroro 3a 1 cemectp 68
2 cemecTp
Paznen 4. 8
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Pemenue
TEeKCTOBBIX 32124

Tema 1. Pemenue 3agau Ha
JIBIOKEHHUE.

2 Tema 2. Pemenue 3a1a4 Ha paboTy.
2 Tema3. Pemienue 3a1a4 Ha NPOLICHTHI,
Ha CMECH U CIUIaBbI.
2 Tema 4. Pemienue TEKCTOBBIX 3ajad
Ha COCTaBJICHUE YpaBHEHUH,
HEPABEHCTB W WX KOHCTPYKIUH W3
Pa3ITUYHBIX oOnacrei
KU3HEEATECIILHOCTH YeJIOBeKa.
Paznen 5. 16
Hauana 4 Tema 1. Ilpupamenue ¢GyHKIUN.
MaTeMaTH4ecKoro OnpeneneHne NPOU3BOAHOW U €€
aHaJm3a. bU3MYeCKMii W TeOMETPUUYCCKHI
IIpousBoanas CMBICIL.
byHxkuun 4 Tema 2. IlpaBmia  BBIYMCICHHS
IPOU3BOJIHBIX.
2 Tema3. [TpousBonnas CJIOKHOM
byHKIIUU.
2 Tema 4. [IpousBoaHbIe
TPUTOHOMETPUUSCKUX (DYHKITHI.
4 Tema 5. IIponzBoaHas moKa3aTeIbHON
U Jjorapu@mMuueckoil QyHKIuu.
Pa3nea 6. 24
IIpumenenue 2 Tema 1. MeToa UHTEPBAJIOB.
HENPEPLIBHOCTH 1 4 Tema 2. KacarenpHas kK rpaduky
MPOM3BOIHOM byHKIHH.
4 Tema 3. [TpubnmxEnnbIe
BBEIYUCIICHUS.
8 Tema 4. VccnenoBanue GyHKITHI.
6 Tema 5. Merogq MaremMaTH4YECKOTO
MOJEIUPOBAHUS (pemreHme
NPUKIIAIHBIX 3a7a4 Ha HaxOXKJICHUE
HanOOJIBIIIETO u HaMMEHBIIIETO
3HaYeHus1 PyHKIUMN).
Paznen 7. 14
IlepBooOpa3nas u 6 Tema 1. IlepBooOpasHast 1 HHTErpal.
HHTErpaJl. OCHOBHBIE TTOHSITHUS.
Bbruucisienue 6 Tema 2. BpliunciaeHue momaaei
IJIoIIa e TUIOCKUX (UTYD.
MIOCKUX QUIYD 1 2 Tema 3. Bwruncienne o0BEMOB Ten

00BEMOB TEJI

BpaALICHUS.
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BpaleHust
Pa3nen 8. 8
IIpsaMmblie u 4 Tema 1. IlpsiMble W TUIOCKOCTH B
TUIOCKOCTH B IPOCTPAHCTRBE.
MPOCTPAHCTBE. 4 Tema 2. MHOrOrpaHHUKH.
MHoOrorpaHHuKHU
Paznen 9. 4
KoopauHarsl u 2 Tema 1. BekTopbl B MPOCTPAHCTBE.
BEKTOPbI B 2 Tema 2. Mertonx KoopauHaT B
NpocTpancTBe IIPOCTPAHCTRBE.
Pasznen 10. 6
HN3mepenus B
reoMeTpHH. 2 1 Tema 1. U3mepeHusi B reOMETpUH.
O0BEéMmbI TeJI.
Texa n 2 Tema 2. Lununnp, KoHyC, Wap.
TIOBEPXHOCTH 2 Tema 3. OOwbéMbI Ten. Ilmomans
BpAaleHust
MTOBEPXHOCTH.
Paznen 11. 8
JJIeMeHTbI 2 Tema 1. DneMeHTBI KOMOMHATOPUKH.
KOMOMHATOPHKH H
TEOpUH 4 Tema 2. DIIEMEHTHI TEOpUU
BEPOSITHOCTEIA. BEPOATHOCTEH.
IneMenTEI 2 Tema 3. DimeMeHTh MaTEeMaTHYE€CKOM
MaTeMaTH4eCcKOu CTATHCTHKL
CTATUCTUKH
Nroro 3a 2 cemectp 88 12
130 u
KoHcynbranus: 2
DK3aMeH: 4
Hroro: 234

3. XAPAKTEPUCTUKA OCHOBHBIX BUJ0OB YYEFEHOM
AEATEJBHOCTHU CTYAEHTOB

HanmeHnoBaHue pa3iesia/TemMbl

Buabl yueOHBIX JelicTBHI

Pa3nen 1. BBenenne. [loBTopenne mkoJabHOT0 Kypca.

Tema 1.
0011IeYeI0BEUECKOMH
3HAYEHUE

Marematuka

MaTeMaTUKH
HCTOpHUEH pa3BUTHsI MATEMATHKH).

Kak
KyaeTypbl.  Poib
(3HAKOMCTBO

qacCTb

u
C

Koncnektuposanue, ayJIupoBaHue,
caMoCTosiTeNIbHAs paboTa ¢ HCTOYHMKAMHU
uHpopmanuu, pabota C  yuyeOHHKaMH,
pEelIEHNE IPUMEPOB.
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Tema 2.ToxxaectBeHHble mnpeoOpa3zoBanus | KoHcniekTupoBanue, ayupoBaHue,

BLIpa)i(eHI/If/'I. Meton MareMaruueckou | CaMOCTOATEIIbHAA pa60Ta C HCTOYHHKaAMH

HTYKITHI. uHpopmanuu, paborta C  y4eOHHKaAMH,
pelieHre IpUMepoB.

Tema 3. ITocTpoenue rpadukoB | Koncnextuposanue, ayIupOBaHUE,

3JIEMEHTAPHBIX (PYHKIIHUHA. camocrosiTelibHas paboTa C HCTOYHHKAMHU
uHpopmanuu, padbota ¢ yueOHukamu, padbora
¢ rpadrikamMu, YTeHUE TPaA(UKOB.

Pa3nes 2. Tpuronomerpus

Tema 1. OcHOBBI TpuroHoMetpuu. | KoncrnekrtupoBanue, ayupoBaHue,

W3MepeHuss Ha MECTHOCTH.

CaMOCTOATCIIbHAA pa60Ta C HUCTOYHHMKaMHU

uHpopmanuu, pabota ¢  ydyeOHUKaAMH,
pellieHne  NpPUMEPOB,  HU3MEpPEHUs  Ha
MECTHOCTH.

Tema 2. Tpuronomerpudeckne QyHKIHH. KoHncnektuposanue, ayupoBaHue,
caMoCTOsITeNIbHAs paboTa ¢ HCTOYHMKAMHU
uHpopmanuu, pabota C  y4eOHHKaAMH,

pelleHre IpUMEpPOB, TOCTPOEHHE IpaduKOB,
YTeHUE I'paUKOB.

Tema 3. Pemenune Tpuronomerpuueckux | KoncnexkruposaHnue, ayMpoOBaHue,

ypaBHEHHII 1 HEPABEHCTB. caMmocCTosiTeNIbHAsT paboTa ¢ HCTOYHHKAMHU
unpopmanuu, pabota C  yueOHHKaMH,
pelIeHre IPUMEPOB.

Tema 4. Cucrembl TpuroHomerpuueckux | Koncnexkrtuposanue, ayJIupoBaHue,

YPaBHEHHUH. caMoCTOsITeNIbHAs paboTa ¢ HCTOYHMKAMHU
uHpopmanuu, pabota C  y4eOHHKaAMH,
pELIEeHUE IPUMEPOB.

Pa3nes 3. Hayasna matemaruyeckoro anaausa. IlpousBognas gpyHkuum.

Tema 1. [Ipupamenue ¢yakuu. | KoncnektupoBanue, ayupoBaHue,

Onpenenenye Mpou3BOAHON U €€ GU3NYEeCKUl | caMOCTOosATeNIbHAs paboTa C HCTOYHMKAMHU

Y TEOMETPUYECKHUM CMBICII. uHpopmanuu, pabota C  yuyeOHHKaMH,
pELIEHUE IPUMEPOB.

Tema 2. TIpaBuna BelurciieHus: Ipou3BoAHbIX. | KoHcnekTupoBaHnue, ayupoBaHue,
caMoCTOsITeNIbHAs paboTa ¢ HCTOYHMKAMHU
uHpopmanuu, paborta ¢  yueOHUKaMH,
pELIEeHNE IPUMEPOB.

Tema3. IIponsBogHast C0KHON PYHKIIMH. KoHcnektuposanue, ayJIupOBaHUE,
caMoCTOsITeNIbHAs paboTa ¢ HCTOYHMKAMHU
uHpopmanuu, pabota C  yuyeOHHKaMH,
pELIEeHNE IPUMEPOB.

Tema 4. ITponsBonHbie TpuronoMerpuyeckux | Koncnekrtuposanue, ayIupoBaHue,

byHKIMIA. caMoCTosiTeNIbHAs paboTa ¢ HCTOYHMKAMHU
uHpopmanuu, pabota ¢  ydyeOHHKaMH,
pEelIEeHNE IPUMEPOB.

Pasznen 4. Pelienne TeKCTOBLIX 3a71a4.

Tema 1. Pemienue 3a1ad Ha IBUKEHUE. KoncnektupoBanue, ayJIMpOBaHUE,
caMoCTosiTeNIbHAs paboTa ¢ HCTOYHMKAMHU
uHpopmanuu, paborta ¢  yueOHUKaMmH,
pElIEHNE IPUMEPOB.

Tewma 2. Pemenue 3agau Ha paboTy. KoncnektupoBanue, ayupoBaHue,
caMoCTOsiTeNIbHAsE paboTa ¢ HCTOYHHKAMHU
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uHpopMmanuu, pabota C  y4eOHHKaMH,
pelLeHre IPUMEPOB.

Tema 3. Pemenue 3agau Ha mpoleHTh, Ha | KoHcnekTtupoBaHue, ayIupOBaHUe,

CMECH U CILIaBbl. caMOCTOsITeNIbHAsE paboTa ¢ HCTOYHMKAMHU
uHpopmanuu, pabota C  y4eOHHKaMH,
peleHre IPUMEPOB.

Tema 4. Pemenue TekcToBbIX 3angady Ha | KoHcnektupoBaHue, ayaupoBaHue,

COCTaBJICHUE YpPaBHEHHH, HEpaBEHCTB U HX | CAMOCTOATENIbHAs paboTa € HCTOYHMKAMHU

KOHCTPYKLUMH W3  pa3iuyHbIX obnacted | muHpopmanuu, pabota ¢  y4eOHHKaMH,

KHU3HEIEATEIIbHOCTH YEJIOBEKa. peleHre IPUMEPOB.

Pa3nen 6. [IpumMeHeHHe HeMPEePHLIBHOCTH U MPOM3BOIHOM.

Tema 1. Meron untepBaios. KoncnekrupoBanue, ayupoBaHue,
caMmocTosiTeNIbHAs paboTa ¢ HMCTOYHHKAMU
uHpopmarnuu, pabora ¢  y4yeOHUKAMH,
pelIeHre IPUMEPOB.

Tema 2. KacarenbHas k rpaduky QyHKIHU. KoHncnektuposanue, ayJIupoOBaHue,
caMocCTosiTeNIbHAsT paboTa ¢ HCTOYHHKAMHU
unpopmanuu, pabota C  yueOHHKaMH,
pellIeHre IPUMEPOB.

Tema 3. IIpubnuxEHHBIE BEIYUCICHHUSL. KoncnekrupoBanue, ayJMpOBaHUeE,
caMoCTosiTeNIbHAsT paboTa ¢ HCTOYHHKAMHU
unpopmanuu, pabota C  yuyeOHHKaMH,
pelIeHre IPUMEPOB.

Tema 4. UccnenoBanue GyHKIHI. KoHcnektuposanue, ayupoBaHue,
caMoCTOsTeNIbHAs paboTa ¢ HCTOYHMKAMHU
uHpopmanuu, pabota C  y4eOHHKaAMH,

pelieHrne IpUuMepoB, MOCTPOCHUE TPadUKOB,
yreHue rpadukoB. [loiroroBka Kk ceMuHapy.

Tema 5. Merton MaTeMaTH4eCcKoro
MOJENUPOBaHUS  (pElIeHHEe  MPUKIATHBIX
3a4a4 Ha HaxOoXICHWE HauOOJIBLIEr0 U

HAaWMEHBIIIETO 3HAYEHUS (DYHKIINN).

KoncnektupoBanue, ayJMpOBaHUe,
caMmocTosiTeNlbHas paboTa ¢ WCTOYHHUKAMHU
uHpopmanuu, paborta ¢  ydeOHHKaMH,

pelenre npuMmepoB. Pemenne nmpukiagHbix
3axad. [loaroroBka k ceMuHapy.

Paznesn 7. IlepBooOpa3Has m MHTerpaj. BplumcieHue rmiomaneil IVIOCKHX (uUryp u

00bEMOB Tes1 BpallleHUs

Tema 1. IlepBooOpa3Hast © UHTETrpaJl. KoncnektupoBanue, ayJMpOBaHUe,

OCHOBHBIE TIOHSTHSI. caMmocCTosiTeNlbHAsT paboTa ¢ HCTOYHHKAMHU
uHpopmanuu, paborta C  yd4eOHHKaMH,
pelIeHne TPUMEpPOB.

Tema 2. Brruucnenue momaneit miockux | KoncnekrupoBanue, ayJMpOBaHUeE,

duryp. caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
uHpopmanuu, pabota C  y4eOHHKaMH,
pemenne  mpumepoB.  llogroroBka K
CEeMMHapy.

Tema 3. Beiuucnenue o0bémMoB  Ten | KoHcnektupoBanue, ayJMpOBaHUe,

BPAIICHMSL. caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
uHpopmanuu, pabota ¢  y4eOHHKaMH,
pemenne  mpumepoB.  lloaroroBka - K
CEeMMHapy.

Paspnea 8. IIpsimble U JIOCKOCTH B NPOCTPaHCTBEe. MHOIOrpaHHUKH.

Tema 1. [Ilpambple ¥  IIOCKOCTH B

’ KOHCHCKTI/IpOBaHI/IC,

ayJMpOBaHUE,
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IIPOCTPAHCTBE. caMocCTosiTeNIbHAs paboTa ¢ HCTOYHMKAMHU
uHpopmaruu, pabora ¢  ydyeOHUKAMH,
pelieHue PUMEPOB. Pabora c
WJUIFOCTPATUBHBIM MaTEPUATIOM.

Tema 2. MHOTOrpaHHUKH. Koncnekruposanue, ayIupOBaHUE,
camocrosiTelibHasg paboTa C HCTOYHHKAMU
uHpopmanuu, paborta C  y4eOHHKaAMH,
pelieHue IIPUMEPOB. Pabora c
WJUTIOCTPATUBHBIM MaTEPUAJIOM.

Paznen 9. KoopanHatsl M BEKTOPbI B IPOCTPAHCTBE

Tema 1. BexTopsl B mpocTpaHCTBE KoHcnektuposanue, ayaupoBaHue,
camocrosiTelibHasg paboTa C HCTOYHHKAMU
uHpopmanuu, paborta C  y4eOHHKaAMH,
pelieHue IIPUMEPOB. Pa6ora c
WJUTIOCTPATUBHBIM MaTEPUAJIOM.

Tewma 2. Meroa KoopAuHAT B IPOCTPAHCTBE. KoncnektupoBanue, ayJIupoOBaHUe,
caMmocTosiTeNIbHas paboTa ¢ HWCTOYHHKAMU
uHpopmanuu, pabota C  yuyeOHHKaMH,
pelieHue IIPUMEPOB. Pa6ora c

HIUIFOCTPATUBHBIM MAaTCPHAJIOM.

Pa3nea 10. Iloka3zaTenbHas u jorapupmuyeckas GyHkuus

Tema 1. KopHu, cTrenenu u gorapumsl. KoHncnekruposanue, ayMpoOBaHue,
caMmocCTosiTeNIbHAs paboTa ¢ HMCTOYHHUKAMU
uHpopmanuu, pabota C  yuyeOHHKaMH,
pellIeHre IPUMEPOB.

Tema 2. [lokazarenbHble u Jdorapudpmuueckue | Koncnexkrupoanue, ayupoBaHuUe,

byHKLIUU. caMoCTOsTeNIbHAs paboTa ¢ HCTOYHMKAMHU
uHpopmanuu, pabota C  yuyeOHHKaMH,

peleHre IpUMEpPOB, MTOCTPOEHHE IpaduKOB,
YTeHHE IpadUKOB.

Tema 3. Pemenue mnoka3zarenbHbix U | KoHcnekTupoBanue, ayJMpOBaHUeE,

JOTapu(pMHUUECKUX YPaBHEHUH M HEPABEHCTB. | CAMOCTOSATENbHAS paboTa C HCTOYHHKAMHU
uHpopmanuu, paborta ¢  ydeOHHKaMH,
pelIeHne NPUMEpPOB.

Tema 4. HppaunonansHble ypaBHeHHs u | KoHcnekTtupoBaHnue, ayJMpOBaHUe,

HEPaBEHCTBA. caMmocCTosiTeNlbHAsT paboTa ¢ HCTOYHHKAMHU
uHpopmanuu, paborta ¢  yd4eOHHKaMH,
pelIeHne TPUMEpPOB.

Tema 5. IlpousBogHas mnokaszarenbHol u | KoHcnekTtupoBanue, ayJMpOBaHUeE,

norapuMuueckon QPyHKIUH. caMoCTOsITelIbHasi paboTa ¢ HCTOYHUKAMH
uHpopmanuu, pabota C  ydeOHHKaMH,

pelieHre IpUMepOoB.

Pazgen 11. U3mepenus: B reomerpuu. O0bémbl Teqn. Tesra 1 MOBepXHOCTH BpaleHHU s

Tema 1. FI3mepeHust B reOMETpuUH. KoncnektupoBanue, ayJMpOBaHUe,
caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
uHpopmanuu, pabota C  y4eOHHKaMH,
pelieHue MIPUMEPOB. Pa6ora c
WJITIOCTPATHUBHBIM MaTEPUAJIOM.

Tema 2. Llununap, KOHyc, map. KoncnektupoBanue, ayJMpOBaHUe,

caMoCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
uHpopmanuu, pabota C  y4eOHHKaAMH,
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pelieHne IPUMEPOB. Pabora c
WLTIOCTPATHBHBIM MaTEPUAJIOM.

Tema 3. OOwbémbr  Ten.  Ilnomans | KoncnexktupoBanue, ayJIupoBaHue,
MIOBEPXHOCTH. CaMOCTOsITeNIbHAsT paboTa ¢ HCTOYHHKAMHU
uHpopmanuu, pabota C  y4eOHHKaMH,
pelieHue PUMEPOB. Pabora c

HJUTIOCTPATHBHBIM MAaTCPpHUAJIOM.

Pazgen 12. DiaeMeHTbI KOMOMHATOPUKH M TEOPUH BEPOSTHOCTEH. IjieMeHTbI
MaTeMaTHYeCKOH CTATUCTUKM.

Tewma 1. DiieMeHTHl KOMOMHATOPHUKH KoncnekrupoBanue, ayupoBaHue,
camMocCTosiTellbHass paboTa C HCTOYHHKAMU
uHpopmarnuu, pabora ¢  y4yeOHUKAMH,
perieHnue NpUMeEpPOB.

Tema 2. Dy1eMEHTHI TEOPUU BEPOATHOCTEH KoncnektupoBanue, ayJupoBaHue,
caMoCTosITelIbHasi paboTa ¢ HMCTOYHUKAMH
unpopmanuu, pabota C  yuyeOHHKaMH,
pelieHnue IPUMEPOB.

Tema 3. Dmementsl  Marematuuyeckod | KoHcrektupoBaHnue, ayJMpOBaHUE,
CTaTHCTUKH caMoCTOsITelIbHAass paboTa C HCTOYHHKAMU
unpopmanuu, pabota C  yueOHHKaMH,
pemienue npumepoB. PadoTa ¢ Tabaunamu u
JarpaMMamH.

4. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMDbI
Peanmzamusi mporpamMmbl  IUCHMIUIMHBI TpeOyeT Hamuuus y4eOHOro
KaOMHEeTa MaTeMaTUYECKUX JUCIUILINH; MAaTeMAaTUKH U WH()OPMATHKH.
O6opynoBanue kabMHETa MaTEMaTUKU U UH(DOPMATHKU:
Habop neMoHCcTpaliuOHHOTO 000PYAOBaHUS U YU4EOHO-HAMJISAHBIX TTOCOOUIA,
00ecreunBaIIre TEMATHUECKHUE WILTIOCTPAIMHU IO TUCITUTLINHE.
TexHuyeckue cpeacTBa 00yUeHUs :
Kabunem mamemamuyeckux OUCYUNIUH:
Mynbtumenuitiplii  cTonl  (pabodee MecTo mpernojaBatens) Smartone
MTL50/100
MynbsTumenniiaeiii npoektop ACER S1283
Nurepaktusnas nocka TriumphBoard (quaronans 78"). LibreOffice 6.0.
Kabunema mamemamuku U UHOOPMaAmuKu:
Nurepaktusnas nocka SMART Board SB480 (auaronans 77")
Mynberumenniiasiii mpoektop Epson EB-S41
[TepcoHanbHBIN KOMITBIOTED ITPENOAaBATEIA

5. PEKOMEHJAYEMAS JINTEPATYPA

OcHoBHas:

1. Anrebpa u Havanma Maremarmueckoro anamm3a: 10-11 xmaccsr:
yuebHoe mocobue / A. H. Kommoropos, A. M. Abpamos, [O. I1. Jlynaunpia [u
ap.]; mox pea. A. H. Konmoroposa. — 30-e uzz., crep. — Mocksa: [Ipocsemienue,
2021. - 383 c.
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2. Maremaruka: anrebpa ¥ Hayajda MaTeMaTHYECKOTO aHaIu3a,
reomerpus. ['eomerpus: 10-11 xmaccel: yuyeOHUK miig oOlIeoOpa3oBaTeIbHBIX
opraHuzaiui: 6a3oBblii U yriyonéuusiid ypoBuu. JI. C. AranacsH, B. ®. byty3os,
C. b. Kagomries u ap. — 10-e uzn., crep. — Mocksa: IIpoceemienue, 2021. — 287 c.

3. Marematuka: anredpa W Hayajla MaTEeMaTHYECKOTO aHaju3a,
reoMmeTpusi. AnreOpa U Hayajga MaTeMaTuyeckoro ananusa 10 kinacc. YueOHuK st
00111e00pa30BaTeNIbHBIX OpraHu3anuii (0a30BbI W yriIyOJEHHBINM ypoBHH). B 2
gacTsx, U.2./ [A. I'. MopakoBuu u ap.]; mox pexn. A. I'. Mopakosuva. — 10-¢ u3.,
crepeoturl. — M.: Muemo3suHna, 2021. — 351 c.

4, Marematuka: anaredOpa MW HayajJla MaTeMaTHYECKOrO aHaIu3a,
reoMeTpusi. AnreOpa U Hadajga MaTeMaTuyeckoro ananuza 10 kmacc. YueOHUK i
o01eoOpa3oBaTenbHbIX Opranu3anuii (0a30BbIii U yrayOn€HHbIN ypoBHH). B 2
gacTsax, U.1.A. I'. Mopakosuy, I1. B. CeménoB. — 10-¢ uzm., crepeotun. — M.:
Mmuemo3suna, 2021. —455 c.

JdomosHUTE ILHASA:

1. bammako M.M. Marematuka [TekcT]: yueOHUK JJis1 CTYyJACHTOB Had. U
cpen. npod . oopazoanus / M.M. bammakos. — M.:Jloroc, 2015. — 400 c.

NHTepHeT-UCTOYHUKH

1. ITopran Math.ru: bubnuoTeka, MeuaTeKka, OJIMMITNA/IbI, 33/1a4d, HAYYHbIE
IIKOJIbI, YYUTENIbCKAs, HCTOpUs MaTeMaTuku http://www.math.ru

2. Marepuanst mo wmarematuke B EjguHol koimekuuu 1HU(POBBIX
oOpasoBaTenbHBIX pecypcoB http://school-collection.edu.ru/collection/matematika

3. MOCKOBCKMII TIEHTP HEMPEPHIBHOIO MaTEMaTHYECKOTO O0pa3oBaHUs
http://www.mccme.ru

4. Bces snemenTtapHas matemaTtuka: CpenHss MaTeMaTuyeckass MHTEpPHET-
mkosa http://www.bymath.net

5. Tazera «Maremaruka» W3parensckoro paoma «llepBoe ceHTSIOps»
http://mat.1september.ru

6. 3amaum 1o TreoMeTpuH: HH(POPMALMOHHO-TIOMCKOBAas  CHUCTEMA
http://zadachi.mccme.ru

7. UaTepHeT-npoeKT «3amaun» http://www.problems.ru

8. MaremaTrka B TTOMOIIb MIKOJHUKY U CTYACHTY (TECTBI IO MaTEMaTHKE
online) http://www.mathtest.ru

9. MaremaTtnueckoe oOpazoBaHue: Mpouuioe U Hactosuiee. MHTepHerT-
OuMOIMOTEKa IT0 METOAMKE MpernoaaBanus matemaruku http://www.mathedu.ru

10. Hayuno-monynsipublii  (pu3MKo-MareMaTudyeckuii xkypHan «KBaHT»
http://www.kvant.infohttp://kvant.mccme.ru

11. Tlopran Allmathru — Bcsa wmaremaTtnka B OJHOM  MecCTe
http://www.allmath.ru

12. TlpuknagHas MaTeMaTHKa: CIPAaBOYHHK MaTEMaTHYCCKUX (OpMYyII,
IPUMEPHI U 3371249y ¢ pereHusiMu http://www.pm298.ru

HNuTepHeT-pecypcesl
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Ne C HaumenoBanue pa3padoTku B
ChLIKA HA .
m\n . 3JIEKTPOHHOM (hopme
HH(OPMAIMOHHBIN pecypc

1. | http://www.biblioclub.ru DIEKTPOHHO- OMONMOTEYHas cHCTeMa
(OBC) VYuuBepcuterckas OubIMOTEKA
OHJIAVH

2. http://www.elibrary.ru Hayunas syiekTpoHHas OuOanorexka

4, https://urait.ru/ DnexTpoHHas oubaroreka KOpait

5. | www.e.lanbook.com DIEKTPOHHO-OMOIMOTEUHAs CCTeMa
«JIaHbY

1. WWW.Iprbookshop.ru DnekTpoHHas onbmuoTeunas cuctem IPR

books
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