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IosicHuTeNLHAA 3aNIUCKA

[Tporpamma obmieoOpazoBaTenbHOrO npenMera «MarteMaTHKay MpeaHa3HaYeHa Uil U3Y4YCHHUS B
npodecCuoHaNbHBIX 00Pa30BaTEIbHBIX OPraHU3ALMSIX, PEATH3YIOIIUX 00pa30BaTEIbHYI0 MPOTPAMMY
cpeaHero o0miero o0Opa3oBaHUs B MPEEIax OCBOCHUS OCHOBHOHM MpodeccHOHaNbHOM 00pa3oBaTeIbHOM
nporpammbel  CITIO (OIIOIT CIIO) nHa ©6a3e OCHOBHOroO oOmEero o0pa3oBaHUsS TMpPU IOATOTOBKE
KBAJTM(HUIUPOBAHHBIX PA0OUYMNX, CIYKAIIUX U CIIEHUAINCTOB CPEIHETO 3BEHA.

Pabouas nmporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero od1ero oopasoBaHus,
HPEIbABISEMBIX K CTPYKTYpE, COACPKaHUIO U Pe3ysIbTaTaM OCBOEHUS 00111e00pa30BaTeIbHOTO MpeMeTa
«MaremaTuKka», B COOTBETCTBHM ¢ PekoMeHIalusMU MO OpraHU3alui MOJIyYE€HUs CpPEAHEro OOIIero
o0pa3oBaHUsl B TMIpeleiax OCBOCHHA OOpa30BaTEIbHBIX MPOTPaMM CpPEIHEro MPo(ecCHOHAIBHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOrO o0OIIEro o0Opa3oBaHUsA C Y4YeToM TpeOoBaHMi (emepaabHbBIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M TOIYy4aeMOH NpoQeccuu WM CIEeHUAIbHOCTH
cpenHero mpodeccuoHanbHOro oOpa3oBaHus (mucbMO JlemapTamMeHTa rocyAapCTBEHHOW MOJUTHKU B
chepe moaroroBku padounx kajapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne06-259).

Copep:xanue mporpaMMmbl yueOHOW NUCHUIUIMHBI «MaTemarukay) HampaBlIeHO Ha JOCTHUIKCHHE
CIEAYIOLIUX LETICH:

e cojeilicTBOBaTh  (HOPMHUPOBAHHIO KYJIBTYPHOTO  YEJIOBEKA, YMEIOLIEr0  MBICIUTH,
MMOHUMAIOIIETO HJCOJOTHI0 MAaTeMAaTUYECKOTO MOJEIMPOBAHUS PEAbHBIX MPOLIECCOB,
BJIAJICIONIETO MAaTEMATHYECKHM S3bIKOM HE KakK S3BIKOM OOIICHHWS, a KaK SI3BIKOM,
OpPraHMU3YIOIIUM AESITeTbHOCTh, YMEIOIIEI0 CaMOCTOSTENBHO A00BIBaTH MH(GOPMALIUIO U
MOJIb30BAThCSl €10 Ha TPAKTUKE, BJIAJCIONICTO JUTEPATypHOW pEeYbl0 M yMEIOLIero B
cllydae He0OXOJUMOCTH TOCTPOUTH €€ 10 3aKOHAM MaTeMaTUYEeCKOM pedH.

e chOpPMHPOBAHHOCTh TPEJICTABICHUI O COIHAIBHBIX, KYIBTYPHBIX W HCTOPHYECKUX
(akTopax CTaHOBJICHUS MAaTEMATHKH;

e chOpMHPOBAHHOCTb OCHOB JIOTHUECKOTO U MAaTEMaTHYECKOT'O MBIIIICHHS;

e chOpMHPOBAHHOCTh YMEHUHN MPUMEHSTH MOJyYEHHbIE 3HAHUS MPU PELICHUH Pa3InYHbIX
3azady;

¢ chOpMHPOBAHHOCTD MPEACTABICHN O MaTeMaTHKE KaK YaCTH OOIIEYeTOBEYECKON

® KyJIbTYpHI, YHUBEPCAITLHOM SI3bIKE HAYKH, TIO3BOJISIONIEM ONHCHIBATh U U3y4aTh peaibHbIC
MIPOIIECCHI U SIBJIICHUSI.

B nporpaMmy BKJIIOYEHO COJep:KaHUE, HampaBleHHOe Ha (OpPMHUpPOBaHHE Yy CTYAEHTOB
KOMIIETCHIINM, HEOOXOAMMBIX /i1 KAueCTBEHHOTO OCBOEHHUSI OCHOBHOW  MpPOQEeCCHOHATbHOU
oOpazoBatenpHOU nporpammbl CITO Ha 6a3e ocHOBHOTO 0011ero 00pa30BaHus; MPOrpaMMbl OJITOTOBKH
KBaJTM(HUIIMPOBAHHBIX PabOUYUX, CITYy)KAIIWX, MPOTPaMMBI MOJTOTOBKH CIEIIHAIMCTOB CPEIHEro 3BEHA
(TITIIKPC, MIICC3).

PaGouas mporpamMma MOKeT UCIOJIB30BATHCS IPYTUMH MPO(ECCHOHATEHBIMUA 00pa30BaTeIbHBIMU
OpraHu3alMsIMM, PEATU3YIOIMMH 00pa3oBaTeIbHYI0 NPOrpaMMy CpeAHero oomiero oOpa3oBaHHS B
npenenax OIIOII CIIO ©Ha 6a3e OCHOBHOro oOmiero oOpa3oBaHUS; MPOTrpamMMbl MOJATOTOBKU
KBAJTM(PHUIUPOBAHHBIX PA0OUYMX, CIYXKAllUX; MPOrpamMMbl MOJTOTOBKH CIIEIUATUCTOB CPEIHEro 3BEHa
(TIIIKPC, MIICC3).



1.IMMACIIOPT PABOYEWM ITPOT' PAMMBI

1.1.006mas xapakTepucTuKa 001eo0opa3oBaTeIbHOTO Ipeamera «Mamemamukay

Pabouass mporpamma 001me00pa3oBaTENLHOTO MpEeaMETa mpelHa3HaYeHa sl W3YYCHHUS B
npodecCHOHATBHBIX 00pa30BaTENbHBIX OPTaHU3ALUAX, PEATU3YIOMIUX 00pa30BATEIbHYIO MPOTPAMMy
cpeaHero o0miero o0pa3oBaHUs B MpE/eIax OCBOCHUS OCHOBHOHM MpodeccHoHaNbHON 00pa3oBaTenbHOM
nporpammel  CIIO (OITIOIT CIIO) Ha 06a3e OCHOBHOrO o0mero oOpa3oBaHUSI TPU MOATOTOBKE
KBAJTM(HUIIMPOBAHHBIX PA0OUYUX, CIYXKAIIUX U CIICIUAINCTOB CPEIHETO 3BEHA.

B conepxanue 0011eo0pa3oBaTenbHOTO TpPEAMETa BKIIOYCHBI TEOPETHUECKUE M IPAKTHYCCKUE
3aHITHS, MMEKIIHE MPO(hEeCCHOHATLHYI0 3HAYUMOCTh JUISl CTYACHTOB, OCBAWBAIOIINX BBIOPAHHBIC
npodeccuu CI1O u HanpaBiIeHHbIEC HA UX TPAKTUYECKYIO TOJATOTOBKY.

Nzyuenmne oOmeoOpa3zoBaTenbHOTO mnpenMera «MaremaThka» 3aBepIIaeTcsl MPOMEKYTOYHOH
aTrectanueii B popme sk3ameHa (B 6 cemectpe).

1.2 MecTo 0011e00pa3oBaTe/ibHOr0 NpeAMeTa B y4eOHOM ILIaHe
OO0mmeo0Opa3oBaTeNbHBIN TIpenMeT «MareMaTtukay SBISCTCS 00sS3aTelbHBIM M HW3YyYaeTcsl B
obmeobpaszoBarenbHOM 1ukIe yayeOHnoro miana OIIOIT CITO (ITTIKPC, ITIICC3).

1.3 Pe3yabTaThl 0CcBOeHHMS 00111€00pa30BATEIbHOIO NIPeIMeTa
OcBoenue cojaepxanus obOmieoOpa3zoBarenbHoro mpeamera «MaremMaTtuka» 00ecreUrBaeT
JOCTHKEHHUE CTY/IEHTAMU CIIEYIOIIUX Pe3y/bTATOB:
JIMYHOCTHBIX:

» c(opMHUPOBAaHHOCTH TIPEACTABICHUH O MaTEMAaTHKE KaK YHHUBEPCAILHOM SI3bIKE HAYKH,
CpPEIICTBE MOJICJTUPOBAHMS SIBICHUW W TIPOILIECCOB, HIEAX M METOJaX MAaTeMAaTHKH;
MMOHMMAaHUE 3HAYMMOCTU MaTEMaTUKH I HAyYHO-TEXHMUYECKOTO Iporpecca,

» chOpPMUPOBAHHOCTh OTHOIICHUS K MareMaTHKe Kak K YacTH OOIIeYeIoBeYecKOi
KyJIbTYpbl 4€pe3 3HAaKOMCTBO C MHCTOPHUEH pa3BUTHUS MaTE€MaTHUKH, 3BOJIOLMEN
MaTeMaTHYeCKNX HJIEH;

» Ppa3BUTHUE JIOTUYECKOTO MBIIIICHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMHUECKOM
KYJIbTYpbl, KPUTHUYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOauMOM [UIsi  Oymymiei
npodeccnoHanbHOM NeSATEIbHOCTH, JUTSt MIPOJIOKEHUS o0pa3oBaHUS u
caMmo00pa3oBaHus;

> OBJaJicHUEe MaTeMaTHYeCKUMH  3HAHUSMH M yYMCHUSMH, HEOOXOIUMBIMH B
MMOBCETHEBHON JKM3HU, JJII OCBOCHMSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIHIUIMH U
TUCIUIUTAH TIPO(ECCHOHAIBHOTO LHUKIIA, A MONydyeHUs: oOpa3oBaHHs B O0JNacTAX, He
TpeOyOMHMX yriayOJeHHON MaTEMaTHIECKON TTOITOTOBKY;

» TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHWIO, B TOM YHCJIE€ C€aMOOOpa30BaHUIO, Ha
MPOTSDKEHUHM BCEW JKM3HU; CO3HATEIIPHOE OTHOIICHHE K HEMPEPhIBHOMY OOpa30BaHUIO
KaK YCIIOBHIO YCIIEUTHOW MpPO(eCCHOHANBHOM W OOIIEeCTBEHHOW IesTeNbHOCTH,

» TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITETbHOH TBOPYECKOH M  OTBETCTBEHHOW
NEeSATEeIbHOCTH;

» TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTeNbHON, OOLIECTBEHHO IOJIE3HOHM, y4eOHO-MCCIIeN0BATENbCKOW MPOEKTHON U
JIPYTUX BUAAX JAEATEITHHOCTH,

» OTHOIICHHE K MPOPECCHOHATBHON MEATEITHHOCTH KaK BO3MOXXHOCTH YYacTHUS PEIICHUU
JIUYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATILHBIX MPOOIIEM;

MeTanpeIMeTHBIX:

» YMEHHE CaMOCTOSITEIbHO ONPEACISATh e JCATEIIbHOCTH W COCTaBJISTH TUIAHBI

NEeSTEIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJMUPOBATH M KOPPEKTUPOBATh
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NpeaAMETHBIX

>

JESATEIIBHOCTD; HCIIOJIB30BATh BCE BO3MOXKHBIE PECYPCHI U1 JOCTHKEHUS IOCTaBJICHHBIX
HeJlied W pealu3alliy IUTAHOB JEATENBbHOCTH; BBIOMPATh YCIEIIHbIE — CTPaTerHd B
Pa3IMYHBIX CUTYyaLUsAX;

yMEHHE NPOAYKTUBHO OOMIAThCS M B3aWMOJICHCTBOBaTh B IPOLECCE COBMECTHOM
NESTeNbHOCTH, YYUTHIBATh IO3MLUU JPYTHX YYAaCTHUKOB JESTEIbHOCTH, 3(P(EKTUBHO
pazperath KOHQIHUKTHL;

BJaJICHME HaBbIKaMM I103HABATEJIbHOM, Y4eOHO-MCCIEI0BATEIbCKOW U IPOEKTHOM
NeSTeIbHOCTH, HABBIKAMU pa3pelieHuss mpoOieM; CHOoCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PEIICHUs IPAKTUYECKUX 3a7ad, [PUMEHEHUIO
Pa3JIMYHBIX METOAOB II03HAHUS;

TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOH HH(POPMALMOHHO-II03HABATEIbHON
NEATEIbHOCTH, BKJIKOYas YMEHHE OpPHUEHTUPOBATHCS B  PaA3lIMYHBIX HCTOYHHKAX
uHboOpMalMY, KPUTMYECKHM  OLIEHUBaTb W  UHTEPIPETUPOBaTh  HMH(OpMAaIuIo,
MIOJIy4aeMYI0 U3 Pa3JINYHbIX HCTOYHHUKOB;

BIIQJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTb CBOKO
TOYKY 3PEHUS, UCII0JIb30BATh a/ICKBATHBIE SI3BIKOBBIC CPE/ICTBA;

BJaJICHME HaBbIKAMHM II03HABATEJIbHOW peQuIeKCUHM KaK OCO3HAHUS COBEPILAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IIPOLIECCOB, HUX pPE3YyNbTaTOB M OCHOBAHUH, T'PaHUI]
CBOCTO 3HAHUS M HE3HAHUSA, HOBBIX II03HABATENbHBIX 337ad M CPEICTB I HX
JNOCTHKEHHS,

LEJIEYyCTPEMJICHHOCTh B IOMCKAaX W MNPUHATUM pEIIeHHH, Ccoo0pa3uTeNbHOCTh H
WHTYULUA, Pa3BUTOCTH IIPOCTPAHCTBEHHBIX IIPE/ICTABIICHUI; CIIOCOOHOCTh
BOCIIPUHHUMATh KPacoTy U FapMOHMIO MHUPA;

c(hOpPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK 4YacTH MHUPOBOM KyJIbTYphl U
MECTe MaTeMaTHKH B COBPEMCHHON IMBHIM3AllMH, CIIOCO0AX OIWCAHUS SIBJICHUN
peabHOrO MUpa Ha MAaTEMATUYECKOM SI3BIKE;

c(hOPMHUPOBAHHOCTD TPEJICTABIICHUA O MATEMAaTHYECKUX TMOHATHUAX KaK Ba)KHEHIITHX
MAaTeMaTUYECKUX MOJEISAX, IO3BOJISIIOIIMX ONMUCHIBATH U HM3ydaTh Pa3HbIE IPOLECCHI U
SIBJICHUSI; TTOHUMAHHE BO3MOKHOCTH AKCHOMATHYECKOrO MOCTPOCHHS MaTEeMaTUYECKUX
TEOPHUiL;

BJIAJICHUE METOJaMH JOKa3aTEIbCTB W aJrOPUTMOB PEUICHUS, YMEHUE HX MHPUMEHSTH,
MPOBOJUTH JT0KA3aTEJIbHBIE PACCYKICHHUS B XOJ/I€ PELICHUS 3a/1a4;

BJIAJICHUE CTaHAAPTHBIMM TPUEMAMH PEIICHHUS PALMOHAIBHBIX W HpPpPalMOHAJbHBIX,
[0Ka3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
KCMOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE ISl MOWUCKA MYyTH
PELIEHNS ¥ WIUTKOCTPALIMU PELICHUS YPABHEHUN U HEPABEHCTB;

c(hOPMHUPOBAHHOCTh  TpPEACTaBICHUNH 00 OCHOBHBIX TMOHATHUAX MAaTEMaTUYECKOTO
aHallM3a U WX CBOWCTBaxX, BIAJICHHE yYMEHHEM XapaKTepU30BaTh MOBeACHHE (DYHKIIUIA,
WCMOJIb30BAHUE  TOJYYECHHBIX 3HAHWUM I ONMCAaHUS W aHaldu3a  PeajbHbIX
3aBHCHUMOCTEH;

BJIAJICHUE OCHOBHBIMU MOHSTHUAMH O TUIOCKUX M MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKUX
¢durypax, HX OCHOBHBIX CBOWCTBaxX; C(HOPMHPOBAHHOCTH YMEHHUS pPAaCIO3HABAThH
reoMeTpuueckne (GUTypsl Ha YepTekax, MOJEIAX M B PEATbHOM MHUpPE; MPUMEHEHHE
W3YYCHHBIX  CBOWMCTB  TreoMeTpuueckux ¢uryp u  Gopmyn Uisl  peLIeHUsS
FeOMETPUYECKUX 3aJ1a4 U 3a/1a4 C MPAKTUYECKUM COAEPKaHUEM;

chOpPMUPOBAHHOCTh ~ MPEACTAaBIEHUH O TMpomeccax U SBICHHUSAX, HMEIONINX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MHUDE,
OCHOBHBIX TIOHATHSAX OJJEMEHTAPHOW TEOPUU BEPOATHOCTEN; YMEHHUM HAXOIUTh U
OIICHUBATh BEPOSTHOCTH HACTYIUICHHS] COOBITUH B MPOCTEHINNX MPAKTUYECKUX
CUTYalHsIX U OCHOBHBIE XapPAKTEPUCTUKHU CIYYAHBIX BEITUYUH;

BJIAJICHUE HABbIKAMU HCIOJIb30BAaHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM  MpH
pELIECHHUH 3a/1a4.



1.4. O6beM yueOHOU AUCIUILTUHBI U BUABI y4eOHOU pabOThI

Buj yueOHoii padoThl Oobvem
uacoe
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 414
O0s3aTesIbHAs Ay IMTOPHAsA yueOHas1 Harpy3Ka (Bcero) 300
B TOM YHUCJIE!
NPAKTUYECKHUE 3aHATHS 100
KOHTPOJIbHbIE pabOThI
B (hopMe MPaKTHYECKON TOJTOTOBKU 68
CamocrosiTesibHas padoTa o0yuyawierocs (Bcero) 114
B TOM YHUCJIE!
Bupsl camocTosiTensHOM paboThI: MPOpadOTKa KOHCIIEKTOB 3aHATHH, paboTa ¢ 114

y4eOHOU U CHeUaTbHON JTUTePaTyPOH.
[ToaroroBka K NpakTUYECKUM U KOHTPOJIbHBIM paboTaMm.
TBopueckas paboTa

Hmoeosas ammecmayusl 6 qbopMe IK3AMEH




2. COAEPXKXAHHUE OBIIEOBPA3OBATEJIBHOI'O IPEJIMETA

Beenenune
Matematuka B Hayke, TEXHUKE, SKOHOMHKE, HH(POPMAIMOHHBIX TEXHOJOTUSX M MPAKTHUYECKOMN
nestensHocTH. Llenu u 3anaun n3ydeHus MateMatuku rpu ocBoennu rpodeccuii CITO.

AJIT'EBPA
PasBuTHe IOHATHA 0 YK CIIE
Lenble u panmonansHbie yncna. JlelictButenbubie uncia. [Ipubnuxennsie Beruucienus. KommiekcHbie
4YHUCIIa.
Kophu, crenenu u Jiorapupmsi
Kopuu u crenenu. KopHu HaTypaibHOM cTeneHM M3 uuciaa M UX  cBoilictBa. CremeHu ¢
palMOHANBHBIMM TIOKA3aTels MM, MX cBoicTBa. CTeneHu ¢ JEHCTBUTEIBHBIMU IOKA3aTEISIMU.
CBoiicTBa CTENCHW C JICHCTBUTENBHBIM ToKa3ateneM. Jlorapudwm. Jlorapudm umcna. OcHOBHOE
norapudmuueckoe ToxkaecTBo. Jlecsituunble W HarypaibHble norapudmel. [IpaBuna npelicTBuil ¢
norapupmamu. Ilepexox k HOBoMy ocHoBaHMIO. [IpeoOpazoBaHue anreOpanvdecKux BBIPAKECHUH.
[IpeoOpa3oBaHue palMOHANBHBIX, UPPALMOHATBHBIX CTEIMIEHHBIX, TOKA3aTEebHBIX U JOrapuOMUYECKUX
BBIPa)KCHU.
Ilpakmuueckue 3anamus
Apudmerndeckne NEHCTBUS HAJ YUCIAMH, HAXOXICHUE MPUOIMKCHHBIX 3HAYCHHUU
BEJIMYMH M TOTPEUIHOCTEH BBIYUCICHHUI (a0COMIOTHOM W OTHOCUTENIbHOI), CpaBHEHUE YHCIOBBIX
BBIPa)KCHU.
Brruucnenue u cpaBHeHHE KOpHEW. BoinonHeHne pacueToB ¢ paJuKalaMH.
Pemienue wuppanmoHanbHbIX ypaBHeHUU. HaxokIeHHe 3HAaYE€HHl CTENEHEW C palMOHAIbHBIMHU
nokasarensimMu. CpaBHeHue creneHeil. [IpeoOpazoBaHust BIpakeHU, coaepKaliuX cTeneHu. Pemenue
MOKa3aTelbHbIX ypaBHEHUH. PemieHue npukianHeix 3anad. HaxoxneHue 3HaueHuil jnorapupma 1o
IIPOU3BOJILHOMY OCHOBaHUIO. [Iepexon OT OHOTO OCHOBaHMSA K Apyromy. BeluucieHue M CpaBHEHHE
norapudmoB. JlorapupmupoBanue U MOTEHUHpPOBaHHE BblpakeHUU. [IpubnnKeHHbIE BHIYUCICHUS U
peleHust MPUKJIAAHbBIX 3a1a4. Perenue norapuMuyeckux ypaBHEeHU.

OCHOBbI TPUTTOHOMETPUN

OcHOBHBIE IOHATHS

Pagnannas mepa yriia. BpamarensHoe asmxenne. CuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC YUCIIA.
OcCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA

®opmynsl npusencHus. PopMynsl cinoxkeHus. DPopmynsl  yaBoeHus DopMyIbl  [TOJOBUHHOIO
yria.

IIpeoOpa3oBanust NPOCTEHIINX TPUTOHOMETPHYECKHUX BbIPAKeHUH

[TpeobpazoBanre cyMMbl TPUTOHOMETPUYECKUX (DYHKLUN B MPOU3BECHUE U IPOU3BEIECHUS B CYMMY.
BripaxkeHue TpuroHoMeTpruuecKkux (QyHKIMNA 4epe3 TaHT€HC MOJOBUHHOTO apryMeHTa.
Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA

[Ipocreiimme TpuroHoMeTpudeckue ypasHeHus. IIpocreimme TpuroHoMeTpuyecKue
HepaBeHcTBa. OOpaTHbIe TPUTOHOMETpUUYECKUE QYHKIIMH. APKCUHYC, apKKOCHUHYC, apKTaHT€HC.

Ipaxmuueckue 3anamus
Pannansblli MeTOA W3MEpEHMsS YIVIOB BpalleHUs W CBA3b C TIpaaycHoll Mepoi. OCHOBHBIE
TPUTOHOMETPUUYECKHE TOXAECTBA, (OPMYJbl CIOXKEHHS, YABOEHHs, NpeoOpa3oBaHHE CYMMBI
TPUTOHOMETPUYECKUX byHKIUI B MIPOU3BE/ICHHUE, npeoOpazoBaHue MIPOU3BEICHUS
TpUroHomeTrpuueckux ¢QyHkuuii B cymmy. [lpocteiimine TpUrOHOMETPHUUYECKHE  ypaBHEHUS U
HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpHUECKHE (QYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKU
DyHKIUH.



OO6mactp ompeneneHrss U MHOKECTBO 3HAYCHHH; rpaduk (DYHKIMH, MTOCTpOSHHE TpaduKoB (HYHKIIHM,
3aJJaHHBIX PAa3TUYHBIMU CIIOCOOAMH.
CeoiictBa (yHKuHMH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTh, OTPAHUYECHHOCTb, MEPHOJIUYHOCTD.
[TpomexxyTku Bo3pacTaHus U yObIBaHWsS, HauOOJbllee U HaUMEHbIIEE 3HAYCHUS, OYKU SKCTPEMyMa.
I'padmueckas unrepnperanus. [Ipumepsl QyHKIMOHAIBHBIX 3aBUCUMOCTEH B peaibHBIX IMpoleccax U
ABICHUSX. ApH(PMETHUECKHE ONIepaluy HaJl PYHKIUSMH.
Caoxnasi pynknusi (kommno3unus). [lonstue o HenpepwiBHOCTH GyHKIMH. OOpaTHbIE (YHKIIHH.
O6nactp omnpeneneHus u 001acTe 3HaUeHUI oOpatHoit pyrkun. I'padux oOpaTHO QyHKIUH.
CrenenHnble, NoKa3aTejbHbIE, JOrapupMuueckue U TpUroHoMerpuuyeckue pynkuuu. Oo0paTHbie
TPUTOHOMeTPUYecKue PYyHKIMHU

Onpenenennst GpyHkui, ux cBorcTtBa W Tpaduku. IIpeobpasoBanus rpadukos. IlapamnenbHbIid
[IEPEHOC, CHMMETPUSI OTHOCUTEIIBLHO OCEH
KOOpJIMHAT U CHUMMETpPHUSI OTHOCHTEIBHO Hayalla KOOpPAMHAT, CUMMETpPHUS OTHOCHTEIBHO MPSIMOHU Y
= X, pacTSDKEHUE U CKaTUE BJOJIb OCEHl KOOPAMHAT.

Ilpaxmuueckue 3anamus

[Ipumepsl  3aBUCHUMOCTEl MeXAy MEPEMEHHBIMU B PEAIbHBIX IMPOLECCAX M3  CMEXKHBIX
mucuumuH. Omnpenenenue Qynkuwmii. [Toctpoenune u urenue rpadukoB ¢ynkiuii. HMcciaenoBanue
¢ynkuuu. CBOWCTBA  JMHEHHOW, KBAJpPAaTUYHOH, KYCOYHO-TMHEHHONM W  JIPOOHO-TMHEHHOM
¢byuknuii. HenpepwiBHble U mnepuogudeckue ¢yHkiuu. CBoiicTBa M rpadukd CHHYCa, KOCUHYCA,
TaHreHca W KoTaHrenca. OOparHeie ¢yHKuMM M ux rpaduxu. OOpaTHbIE  TPUTOHOMETPUUYECKHE
¢byukun. IlpeoOpaszoBanus rpaduka Qynkuuu. ['apmonuueckue koneOanus. [Ipuknaanbie 3amadu.
[Toka3zarenbHbIe, JOrapUPMHUECKUE, TPUTOHOMETPUYECKHIE YPAaBHEHUS U HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
IMocnenoBaTeabHocTH. CrIOCOOBI 3a/1aHKSI ¥ CBOWCTBA YUCIIOBBIX IocaenoBarenbHocTel. [lonsTue o
npenene  mnocienoBaTesbHOCTH . CyllecTBOBaHME — Ipelela  MOHOTOHHOM — OrpaHMYEeHHOMN
nociaenosarenbHocTd.  CyMMHUpOBaHUE — IIOCIIENOBAaTENbHOCTEH.  beckoHeuHO yObIBaro1as
Tr€OMETPUYECKAsI IPOTPECCUS U €€ CyMMa.
IIpousBoanas. IlousTHe 0 MPou3BOAHON QYHKIMH, ee reOMEeTpUUECKUi 1 PU3nUecKuii
CMbICH. YpaBHEHHE KacaTeabHOU K rpaduky pyHkuuu. [IpouzBogHbIe CyMMBI, pa3HOCTH,
NpOU3BEACHUs, 4YacTHbIe. I[IpoM3BOJHBIE OCHOBHBIX JJIEMEHTapHbIX (QyHKIui. IIpumeHenue
MPOM3BOJHON K HccheoBaHui0 (yHKIUH u mocTpoeHuto rpadukos. [IpousBoanbie 00paTHOI
(pyHKIUHM ¥ KOMIIO3ULUH (PYHKIHH.
[IpuMeps!l HCIIONB30BAHMS MPOU3BOJHOM I HAXOXKIACHUS HAWIYYIIErO PELICHUs B
NPUKIAAHBIX 331a4ax. Bropas npou3BoiHasi, ee reoMeTpu4ecKuii 1 PU3MUECKUIl CMBICI.
Haxoxpaenue ckopocTu aj1s npoiiecca, 3aJaHHoro (opMysoi u rpagukom.
ITepBooGpa3nas u nHTerpaJ. [IpumeHeHre onpeaeIeHHOT0 UHTErpaja il HaX 0K IEHUS
wiouaau KpuBOJMHEHHON Tpaneunu. Popmyna Herotona—IJleiiOnuna. Ilpumepsl npumMeHeHus
MHTerpajia B (U3MKe U TCOMETPHUH.
IIpaxmuueckue 3anamus
UucrnoBasi MocCinen0BaTeIbHOCTb, CIIOCOOBI €€ 3aJaHMsl, BBIYMCICHUS UJIEHOB IOCJEI0BATEIbHOCTH.
[Tpenen mocnegoBarenbHOCTU. beckoHeuHO yObIBaroiasi reoMeTpudeckasl Mporpeccus.
IIpou3BoaHasi: MEXaHUYECKUN U T€OMETPUUECKUM CMBICI IIPOU3BOJAHOM.
VYpaBHeHue kacatenbHOM B oOmiem Buze. IlpaBuna u  dopmynsl auddepeHurpoBanus, Tadiula
NPOM3BOJHBIX AJIEMEHTapHbIX (QyHKUuH. HMccnenoBanue (yHKIMM C TOMOIIBIO MPOU3BOIHOM.
Haxoxaenne HamOONbIIEro, HAUMEHBLIETO 3HAYEHHUS U OKCTPEMAlbHBIX 3HAUEHUN (YHKIIHH.
Wnterpan u nepsooOpasnas. Teopema Hpiorona—IJleitOnuna. [IpumMenenne nnaTerpaisa K BBIUUCICHUIO
(GU3UYECKUX BEIMYMH U TJIOMAEH.
YPABHEHUMA 1 HEPABEHCTBA
YpaBHeHHUs M CHCTEMbI YPABHEHU I
PauvoHanpHbIe, MppalMOHAIbHBIC, ITOKA3aTCIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHHS U CUCTEMBI.
PaBHOCHIIBHOCTD ypaBHEHMH, HEPABEHCTB, cucTeM. OCHOBHBIE NMPUEMbl UX pelleHHs (pa3joXkeHue Ha
MHOYHUTEJIH, BBEJICHNE HOBBIX HEU3BECTHBIX, ITOJICTAHOBKA, IpauuecKuii METO).



HepaBsencrBa. PannoHanbHble, UppalUOHAIbHBIC, IIOKA3aTCIBHBIE W  TPUTOHOMETPUYECKHE
HepaBeHCTBa. OCHOBHBIEC MPUEMBI X pemieHus. Vcnonap3oBaHne CBOWCTB W TpaduKoB (GYHKUUN TpPU
peleHuu YpaBHGHMM W HEpaBEeHCTB. Meroa uWHTepBaioB. M300pakeHne Ha KOOpPIWHATHOM
IJIOCKOCTH MHOXKECTBA DPELUEHUI YPaBHEHMI U HEPABEHCTB C ABYMs IEPEMEHHBIMHU U UX CHCTEM.
IMpuxkaagnpie 3a1a4u
[IpumeHeHne MaTEMaTUUECKUX METOOB JUIsl PELIEHUS COJIepKaTeNbHbIX 3a/1a4 U3 pa3-
JMYHBIX 00JIacTel HAYKHU M NPakTUKU. VIHTepnpeTanus pe3ynbraTa, yueT peaabHbIX OrpaHUYEHUH.
IIpakmuueckue 3anamus
Kopuu ypaBHeHwmii. PaBHocuibHOCTH ypaBHeHwmil. [IpeoOpazoBanue ypaBHeHUU. OCHOBHBIC IPHEMBI
pelLIeHNs ypaBHEHH. Pelienne cucteM ypaBHEHUH.
Hcnonb3oBanue cBOMCTB M rpagukoB (YHKUMH Ul PELICHUs YpPaBHEHUN W HEPABEHCTB.
KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN
J1eMeHTbl KOMOMHATOPUKH
OcHOBHbIE TTOHATUS KOMOMHATOPUKHU. 3a/1aud HA IMOJCYET YKCIIa pPa3MEIlEeHHH, MepecTaHOBOK, COYETaHUM.
Pemenne 3amau Ha mnepebop BapuanToB. dDopmyna Oumnoma HeroToHa. CBoiicTBa OMHOMHHAIBHBIX
kodpunmenToB. Tpeyronpauk [lackas.
DJIeMEeHTbI TeOPUH BEePOATHOCTEH
CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHNE U YMHOKEHUE BeposiTHocTel. [lonsaTue o
HE3aBUCUMOCTH cOObITHI. JlMcKpeTHasl cirydaiiHasi BEIMUMHA, 3aKOH €€ pacIpeesIeHHs..
UucnoBble XapaKTepUCTUKH JHUCKPETHOM CiydailHOM BenuuuHbl. [loHsATHE O 3aKoHE OOJBIINUX
qucell.
DJIeMeHThl MaTeMAaTH4YeCKOil CTATUCTUKHU
IlpencraBienne AaHHBIX (TaOMUIBI, JUarpamMMbl, rpaduky), TeHepalbHas COBOKYIHOCTb, BbIOOpKaA,
cpenHee apugpmernyeckoe, MmeauaHa. IloHsTue o 3agavax MareMaTHYECKOM cTaTUCTHKU.Pemenue
IIPAKTUYECKUX 3a7a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
Ilpakmuueckue 3anamus
Hcropus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U CTATUCTHKU U UX POJIb B
pasnuuHbIX cdepax uyenoBedyeckoW ku3HedesTenbHOcTH. [IpaBuna koMmOuHaTopuku. Pemienue
KOMOMHATOPHBIX 337a4. Pa3mernenus, couetanuss U nepectaHoBku. buHnom HeloToHa u TpeyronbHUK
[Tackans. Ilpuknansele 3anaun. Kiaccnueckoe omnpeneneHue BEpPOSITHOCTH, CBOMCTBA BEPOSTHOCTEM,
TeopeMa O CyMMe BeposTHOcTel. Beruncnenue BepostHocTel. Ilpukinanneie 3agaun. IIpencrasnenue
YHMCIIOBBIX AaHHBIX. [IpuKnagHbie 3a1auu.
I'EOMETPUA
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
B3aumHoe pacnionoxeHue ByxX NpsMbIX B pocTpaHcTse. [lapamnensHocTs psamoi n
maockoctd.  [lapamnenbHocTh  MmockocTed.  llepneHAMKyISIpHOCTE  NPSMOM M IJIOCKOCTH.
IlepnieHquKyIsAp U HAKIIOHHASA. YTOJI MEXAY IPAMOM U IJIOCKOCTBIO. JIBYIpaHHBIA yroyl. YTOJI MEXAY
mwiockocTsiMu.  [lepnenaukynsapHocTh  ByX  IulockocTe. ['eomerpuueckue  mpeoOpa3oBaHUs
IIPOCTPAHCTBA: NAPAJUIEIBHBIM MEPEHOC, CUMMETPUS OTHOCUTENIBHO IIockocTu. [lapannenbHoe
npoektupoBanue. [Tnomane oproronanbHoi npoekuu. M3o00pakeHne NpoCcTpaHCTBEHHBIX QUTYP.
Mmuororpanaukun Bepumunsl, peOpa, TrpaHH MHOrorpaHHuka. Pa3BepTka. MHOrorpaHHble  YTIJIBL
Beimykieie MHOrOrpanHuku. Teopema Diinepa.
[Tpusma. Ilpsimas u HaknoHHast npusma. [lpaBunbHas npusma. [Tapamienenunen. Kyo.
[Mupamuna. IlpaBunbHast nupamuaa. YcedeHHass mnupamunaa. Terpasgp. Cummerpun B KybOe, B
napajenenunesne, B npusme u nupamuae. Ceuenust KkyOa, npusMmbl U nupamuasl. [lpeacraBnenue o
MpaBWJIbHBIX MHOTOTpaHHMKaX (TeTpa’ape, KyOe, OKTa’ape, oje-
Kad/Ipe U UKOCadAPe).
Tesia M1 MOBEPXHOCTH BpaLlICHU
Hunmuuaap u xoHyc. YcedeHHBIH KoHyc. OCHOBaHHeE, BBICOTA, OOKOBas MOBEPXHOCThb, OOpa3yromias,
pa3zBepTka. OceBble ceueHuss U ceuyeHus, napajvienbHble ocHoBaHuio. Illap u cdepa, ux cedenwus.
KacarenpHast mmockocTh K chepe.
N3mepenusi B reomeTpun
O6mwem u ero uzmepenue. Murerpanshas popmyna oobema. @opmyinsl o0bemMa Kyba, TPSIMOYTOIHHOTO
napajjenenunena, Mnpusmsl, HUIHMHIpA. DopMyibl oObeMa nUpamMuIbl U KoHyca. PopMyIbl IUIOMAAH
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MOBEPXHOCTEH HWIMHApa M KoHyca. Dopmynbl oObema mrapa u tuiomaau cdepsl. [logobue Ten.
OTHoOIIIEHUS TIOIIAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TETI.
KoopanHathl 1 BEeKTOPbI

[IpsimoyronbHas (lekapToBa) cucTeMa KOOpAUHAT B pocTpaHcTBe. Dopmysa paccToOssHUS MEXKITY ABYMS

TOYKaMHU. YpaBHEHUs cdephl, IUIOCKOCTH U mpsMon. Bektopel. Moaynas BekTopa. PaBeHCTBO
BEKTOpOoB. (CIlO)KEHME BEKTOPOB. YMHOJKEHUE BEKTOpa Ha 4Mcilo. PasjnoxkeHue BeKTopa IO
HaIlpaBJICHUsIM. YTOJI MEXIy AByMs BekTopamu. lIpoekuus Bektopa Ha ock. KoopauHaTel BeEKTOpA.

CkansipHoe  NpOM3BEIECHHE  BEKTOPOB. lcnosib30BaHME KOOPAMHAT U BEKTOPOB IMPU PELICHUU

MaTE€MaTUYECKUX U MPUKJIAJHBIX 3a/]a4.

Ilpakmuueckue 3anamus

[Ipu3Haku B3aMMHOrO pAaCIIOIOKEHUS MPSAMBIX. YTOJI MEXIy NpsAMbIMHA. B3aumHoe
pacIIOJIOKEHUE IPAMBIX M IUIOCKOCTEH. [lepneHavKyissp M HAaKJIOHHAs K INIOCKOCTH. YTOJI MEXIY
MPSIMOM U IJIOCKOCTBIO. TeopemMbl O B3aUMHOM PAaCIIOJIOKEHUHU NPSIMOM U IUIOCKOCTU. Teopema o Tpex
nepneHauKysipax. Ilpu3Haku u CBOWCTBA MapaUIeIbHBIX W MNEPIEHAUKYISPHBIX IJIOCKOCTEH.
PaccrosHne oOT TOYKM [0 IJIOCKOCTH, OT MNPSIMOM 0 IUIOCKOCTH, PACCTOSHUE MEXAY
IUIOCKOCTSIMU, MEXKIY CKPEIIUBAOIIUMUCA TPSIMBIMH, MEXIy IPOU3BOJBHBIMH (uUrypamMu B
npoctpanctie. [lapamiensHoe TPOEKTUPOBAHKUE U €r0 CBOWCTBA. Teopema O IIOLAAu OPTOrOHAIbHOM
MPOSKIIMA MHOTOYTOJIbHUKA. B3auMHOE pacrosiokeHue MPOCTPAHCTBEHHBIX GUTyp. Pa3inynbie BHIIBI
MHOrorpaHHukoB. Mx  uzoOpaxkenus.  CeueHHs, pa3BepTKH  MHOTOrpaHHUKOB. [lnomans
nmoBepxHocTu. Buasl cummerpuii B mnpocTtpanctBe. CUMMETpUsi Tel BpaIlIeHUS U MHOTOTPAHHUKOB.
Brruncnenue minomazeit 1 o0bemoB. Bektopsl. JleiicTBust ¢ BekTopamu. JlekapToBa cucteMa KOOpIuHaT
B IIPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH, CPEpbI, INIOCKOCTH. PaccTosiHue Mex 1y Toukamu. [leficTBus
C  BEKTOpaMHM, 3aJaHHbIMU KoopauHataMu. CKalspHOE NpOU3BEACHUE BEKTOPOB. BekTopHoe
YpaBHEHUE MPSAMON U MIIOCKOCTH. VICIOIp30BaHNEe BEKTOPOB IIPU JOKA3ATEIBCTBE TEOPEM
CTEPEOMETPUHU.
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3.TEMATUYECKOE INTAHMPOBAHUE

[Tpu peanuzanmu coaepkanus 0o1eo0pa3zoBaTeNbHOTO NMpeaMeTa «MareMaTuka» B
npenenax ocsoenus OITOII CIIO (ITIIKPC, IITICC3) na 6a3e 0CHOBHOTO 00IIIETO
MaKkcUMalbHas yueOHas Harpy3Kka CTyJEeHTOB COCTaBisIeT: 414 Jacos.
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3.1. TemaTnueckuii 1ian
Ne n.n. | /lama Tema pazoena, ypoka H3 nux Bueay
Bcezo |Teop.. Iipaxm | B ¢popme CaJiOC
yacoe 3AHAM u aab. |npakmuy m
.noozom.
pabo
ma
Tema 1. IToBTopenue (26)
1-2 Jlunetinas Gynxuus. Kpagparuunas 2 2
byHKIMS.
3-4 OyHKIHUS Y= z Yucnosbie GyHKIIHH.
5-6 OnHoueHBbI M MHOTOYJIEHbI. Onepanuun 2 2
HaJl HUMH.
7-8 AnreOpanyeckue apoou. 2 2 2
9-10 CBolicTBa KBaJIpaTHOI'O KOPHS. 2 2
11-12 YpaBHEHUS U CUCTEMBl YPaBHEHUH. 2 2 2
13-14 YpaBHEHMS U CUCTEMB] YPABHEHHUH. 2 2
15-16 HepaBeHcTBa 1 cucTteMbl HEPABEHCTB. 2 2
17-18 HepaBeHcTBa U cucTEMBI HEPABEHCTB. 2 2
19-20 [Iporpeccun. 2 2
21-22 OneMeHThl KOMOWHATOPUKH, CTATUCTHKH | 2 2 2
U TEOPUU BEPOSITHOCTEH.
23-24 OneMeHThl KOMOWHATOPUKH, CTATUCTHKH | 2 2
U TEOPUU BEPOSITHOCTEH.
25-26 IIpakTuuyeckoe 3ansitue Ne 1. 2 2
Konmponvnaa pavoma Nel (6xoonoit
cpe3)
Camocmosmenvnasn paboma no meme: 6 6
«Ypaenenusn u cucmemul ypagHeHuil. »
27-28 Omnpenenenne YUCIOBOH HYHKIIMH U
CHoCcoO0BI ee 3aJIaHMsL.
29-30
31-32
33-34 Uncrosas okpysHocTR.___________ 2 12 | | | |
35-36
i I el N N I
TJIOCKOCTH.
39-40
41-42 IIpakTHyeckoe 3ansaTue Ne 6. 2 2
Konumponvnasa paboma Ne 2 no meme
«Hucnosvie pynxkyuuy
CamocmosmenvHas paboma no meme: « 6 6
Yucnoswie hynkyuuy»
43-44 CHHYC U KOCUHYC. 2 2
45-46 TaHreHc u KOTaHreHc. 2 2

13




47-48 TpuroHomeTpuyeckue GyHKIIHH 2 2
YHCJIOBOTO apTyMEHTA.
49-50
51-52 DopMyJIIbl IPUBEACHUS 2 2
53-54 DyHKIMS y=sin x, ee CBONCTBA U rpaduk. | 2 2
55-56 @yHKIMS y=COS X, €€ CBOMCTBA U 2 2
rpaduk.
57-58
59-60 [IpeoOpazoBanus rpaduKoB 2 2
TPUTOHOMETPHYECKUX (DYHKIUIT
61-62 Oyuknun y=tg X u y=ctg X, ux cpoiicta | 2 2
U rpaduKm.
63-64 IpakTuyeckoe 3ansaTue Ne 9. 2 2
Konumponsnas paboma Ne 3 no meme
«Tpuzonomempuueckue ynxyuuy
CamocmosmenvHas paboma no meme: « 6 6
Tpuzonomempuueckue Qynxyuuy
Tema 4. Tpuronomerpuyeckune 10
YPaBHEHHS
65-66 Apkkocunyc. Pemienue ypaBHeHuss cos | 2 2
t=a.
67-68 Apkkocunyc. Pemienue ypaBHeHuss cos | 2 2
t=a.
69-70 Apxkcunyc. Pemenne ypaBaenust  Sin | 2 2
t=a.
71-72 ApKTaHT€HC U apKKOTaHreHc. Penienue 2 2
ypaBHeHUM  tg x=a, ctg x=a.
73-74
Camocmosmenvras paboma no meme: 6 6
Tpuzonomempuueckue ypasHenus «»
Tema 5. IIpeodpa3oBanue 10
TPUTOHOMETPHYECKHX BhIPAKeHU N
75-76 CHHYC B KOCHHYC CYMMBI U Pa3HOCTH 2 2
apryMEHTOB
77-78 TaHreHc CyMMBI B Pa3HOCTH apTyMEHTOB. | 2 2 2
79-80 @DopMyJibl JBOMHOTO apryMeHTa. 2 2
81-82 [IpeobpazoBanme cymm 2 2
TPUTOHOMETPHYECKUX (DYHKIUI B
npousBenenue. [IpeoOpasoBanue
NPOU3BECHUI TPUTOHOMETPUIECKUX
(GYHKIUA B CYMMBI.
83-84 IpakTuuyeckoe 3ansitue Ne 11. 2 2
Koumponvnan paboma Ne 4 no meme
«Tpuzonomempuueckue ypasnenus.
Ilpeobpazosanue
MPU2OHOMEMPUYECKUX BbIPANCCHU)
Camocmosmenvuas paboma no meme: « 6 6
Ilpeobpazosanue mpuzonomempuyeckux




GbIPAICEHUIL)

85-86 [Ipenen nocnenoBaTebHOCTH. 2 2
87-88 CymMa 6eCKOHEUHOU TeOMETPHUECKON 2 2
HpOrpeccuu
89-90 [penen pyHKIMN 2 2
91-92 OrnpezesieHne MPON3BOTHOM. 2 2
93-94 Brruncienue npon3BOAHbIX. 2 2
95-96 YpaBHeHUE KacaTeNbHON K TpapuKy 2 2
byHKIHH.
97-98 [IpumeneHne Npon3BOIHON TS 2 2
uccienoBanus PyHKUIUN Ha
MOHOTOHHOCTD U 9KCTPEMYMBI.
99-100 [Toctpoenue rpadukoB QyHKIHIMA. 2 2
101-102 [Ipumenenue nponu3BoIHON JUIs 2 2
HaXO0X/ICHHUS HanOONBIINX U
HAMMEHBIINX 3HAYCHUI BEIUUHUH.
103-104
105-106 IpakTuyeckoe 3ansitue Ne 13. 2
Konmponwvnas paboma Ne 5 no meme
«llpouseoonan»
CamocmosmenvHas paboma no meme: «» ‘ 6 6
107-108 Hexoropere cnexersus ws aemon. |2 12 | | | |
109-110
CamocmosmenvHas paboma no meme: « 6 6
Ilpou3seoonany
111 [TapannenbHOCTb NPAMBIX, IPAMOM U
TUIOCKOCTH.
112
113-114 B3aumHoe pacnonoxeHue npsiMbIxX B 2 2
IPOCTPAHCTBE. YTOI MEXIy ABYMS
PSIMBIMH.
117-118 [MapamnensHOCTH MocKocTel. TeTpasap | 2 2
U TapajulesIeuIe].
119-120

Camocmosimenvras pa60ma no meme: « 6

Hapa.zmeﬂbuocm b 6 npocmpancmaee)

15




Tema 9. IlepneHAuKYIAPHOCTD B 12
NPOCTPAHCTBE
121-122 [TepreHIUKYISIPHOCTD MIPSAMOM 1 2 2 2
TJIOCKOCTH.
123-124
125-126
127-128
129-130 JIByrpaHHbIi yroi. 2 2
[leprieHAUKYISIPHOCTD MIIOCKOCTEH.
Pemenue 3angau.
131-132 IpaxkTuyeckoe 3ansaTue Ne 20. 2
Konumponsnaa paboma Ne 6 no memam:
«llapannenvnocms 6 npocmpancmee»
«llepnenouKynapnocms npamvix u
HJI0CKOCm ey,
Camocmosmenvuas paboma no meme: « 6 6

Hepnendukiﬂﬂpnocmb 6 npocmpancmae)

133-134 [TonsiTue MHOrorpannuka. Ilpusma. 2 2 2
135-136 [Mupamma. 2 2
137-138 [IpaBuyIbHBIE MHOTOTPAHHUKH. 2 2
139-140 IpakTuyeckoe 3ansitue Ne 21, 2
Konmponvnas paooma Ne 7 no meme:
«Munozozpannuku)
Camocmosmenvuas paboma no meme: « 6 6
Mnuozozpannuruy
Tema 11. Crenenu u kopuu. Crenennbie pyuxiuu (18)
141-142 [TonsiTHE KOpHS N-01 CTENEHU U3 2 2 2
JNEUCTBUTEIILHOTO YHCIIA.
143-144 DyHKIMH F%, UX CBOMCTBA U 2 2
rpauKy.
145-146 CBolicTBa KOpPHS N-OH CTEIICHHU. 2 2
147-148 [IpeobpazoBanue BBIpAKEHUIA, 2 2
COAEPIKaIINX PaJNKaIbI.
149-150
151-152 O00011IeHYE TTOHATHSA O OKa3aTelie 2 2
CTETIEeHH.
153-154 Cremnennblie QYHKIIUU, HX CBOMCTBA U 2 2
rpauKy.
155-156
157-158 IIpakTHyeckoe 3ausATHE Ne 24, 2
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Konmponvnaa paboma Ne 8 no meme
«Cmenenu u kopnu. Cmenennsie

Pyukyuu»

Camocmosmenvras paboma no meme: « 6 6
Cmenenu u kopnu. Cmenennule pynkyuu»

159-160 [oka3zatenbHast pyHKIMS, €€ CBOIICTBA U
rpaduk.

161-162

163-164

165-166

167-168 [Tonstue norapudma. 2 2

169-170 Jlorapudgmuueckas GyHKIus, ee 2 2
CBOICTBA U TpaduK.

171-172 CaoticTBa jorapru(mMoB. 2 2

173-174 Jlorapugmuueckue ypaBHEHUsI. 2 2

175-176

177-178

179-180 [lepexoa kK HOBOMY OCHOBaHUIO 2 2
Jgorapudma.

181-182 JuddepennupoBanue mokazaTenpHOR U | 2 2
JorapupmMuuecKon (yHKIMH.

183-184

185-186 Ipakruuyeckoe 3ansitue Ne 30. 2 2

Konmponvnasa paboma Ne 9 no meme
«llokazamenvhas u nozapugpmuueckue

Pynukyuuy

187-188

Camocmosmenvras paboma no meme: « 6 6
Ilokazamenvnan u nozapugpmuueckan

dyukyuuy

[TepBooOpa3Has U HeOMpECTICHHBIN

UHTErpal

189-190

191-192 OnpenieneHHbli HHTErpai 2 2

193-194 Berurcnenue miomazen miockux puryp | 2 2 2
C MMOMOIIBIO OTIPENICIICHHOTO WHTErpaJla.

195-196 IMpakTnyeckoe 3ansaTue Ne 32. 2 2
Konmponvnaa paboma Ne 10 no meme
«llepeoobpaznaa u unmezpan»

CamocmosmenvHas paboma no meme: « 6 6
Ilepsooodpaznas u unmezpany
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197-198 PaBHOCHIIBHOCTH ypaBHEHUH. 2 2
199-200 PaBHOCHIIBHOCTD YpaBHEHHH. 2 2
201-202 OO61re METOIbl pellieHus] ypaBHEHUM. 2 2
203-204 OO611e MeTO/Ibl PEIICHUs] YPABHEHUH. 2 2 2
205-206 Pemienue HepaBeHCTB ¢ OHOM 2 2 2
IIEPEMEHHOM.
207-208
209-210 YpaBHEHUS U HEPABEHCTBA C IBYMSI 2 2 2
IepEeMEHHBIMH.
211-212 YpaBHEeHUs 1 HEPABEHCTBA C ABYMS 2 2
IePEMEHHBIMH.
213-214 CucreMbl ypaBHEHUN 2 2
215-216
217-218
219-220
221-222 IpakTuyeckoe 3ansitue Ne 36. 2 2
Kounrpoabnas padora Ne 11
«YpaBHeHHMS M HEPABEHCTBA.
CucreMbl ypaBHeHHIl M1 HePABEHCTBY»
Camocmosmenvuas paboma no meme: « 6 6
Ypasnenua u nepasencmea. Cucmemut
YPaeHeHUll U HEPABGEHCHI8)
Tema 15. 6
223-224 Hununap. 2 2
225-226 Komnyc. 2 2
227-228 Coepa. 2 2
Camocmosmenvnas paboma no meme: 6 6
«Kpyanvie mena u ux nnowadv nogepxrnocmuy
229-230 O6beM npsMOYToJILHOTO 2 2
napaieNienuIe/a.
231-232 O6beM npsIMOi TPU3MBI U IIMITMHJPA. 2 2
233-234
235-236 O0beM HAKJIOHHOW TPHU3MBI, ITUPAMUIBI U | 2 2
KOHYCA.
237-238
239-240 _OGbem mapa n miomagb eeppr. 1212 | | | |
241-242
243-244 IIpakTuyeckoe 3ansaTue Ne 40. 2 2
Ilpakmuueckoe 3anamue Ne
Konmponvnaa paboma Ne 12 no meme «
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Kpyznvie mena u ux niouyads
nogepxnocmu. O6vemvl meny

«Koopounamut u eexkmopuvt»

Camocmosmenvras paboma no meme: «Qovemovt | 6 6
meny
245-246 [TonsiTHe BEeKTOpa B MMPOCTPAHCTBE. 2 2
247-248 CrnosxeHue ¥ BBIMUTaHUE BEKTOPOB. 2 2
YMHOXEHHE BEKTOpa Ha YUCIIO.
249-250
251-252 KomruranapHbie BEKTOPEI. 2 2
253-254 KoopanHaTsl TOUKH U KOOPIUHATHI 2 2
BEKTOpA.
255-256 [Ipocreiimme 3a1aun B KOOpIWHATAX. 2 2 2
257-258 CKaJIIpHOE MTPOU3BEICHNUE BEKTOPOB. 2 2
259-260
261-262 paxkTuyeckoe 3ansaTue Ne 43. 2 2
Konumponsnas paooma Ne 13 no meme
«Memoo Koopounam ¢ npocmparncmeey
Camocmosmenvras paboma no meme. 6 6

279-280

«Inemenmot MmamemamuuecKkou cmamucmuKku,
KOMOUHAMOPUKU U MEOPUU 8ePOSIMHOCHEIL.

Tpuronomerpuyeckue GyHKIUH U
ypaBHEHUS

281-282

236
264
265-266
267-268
269-270
271-272
273-274 ®dopmyna bmHOMa HproTOHA. 2 2
275-276 Crnyyaiinbple COOBITHSI M UX BEPOSTHOCTH. | 2 2 2
277-278 IIpakTnuyeckoe 3ansitue Ne 47. 2 2
Konumponvnaa paboma Ne 14 no meme «
dnemenmol mamemamuyeckoi
cmamucmuKku, KOMOUHAMOPUKU U
meopuu 8eposmHuocmeil)
Camocmosmenvnas paboma no meme: 6 6

19



283-284 [TpousBogHas 2 2
285-286
287-288
289-290 [Toka3arenbHas u jJorapuGmMudecKas 2 2
byHKIIMHN
291-292 ITepBooOpa3Has U HHTErpa 2 2
293-294 YpaBHEHUs,, HEPABEHCTBA U X CUCTEMBI | 2 2 2
295-296 Kpyrasie Tena, ruiomanm ux 2 2
MTOBEPXHOCTH U 0OBEMBI.
297-298 KoopanHaTs! 1 BEKTOPHI 2 2
299-300 IIpakTnueckoe 3ansitue Ne 51. 2 2
KontpoabsHnas padora Ne 15
(MTorosasn)
Camocmosmenvras paboma no meme: 6 6
«Ypaenenus u nepasencmea. Cucmemot
YPAGHEHUS U HEPABEHCME)

Bcero yacos: 414 200 100 68 114

4. MIPUMEPHAS TEMATUKA PEOEPATOB U UCCIIEJOBATEJIbCKUX PABOT
Jns BHEayAMTOPHBIX 3aHATUH CTYJIEHTaM HapsAly C PEIIeHHEeM 3aJad U BBINOJHEHUS
MPAKTUYECKUX 3aJaHUN MOXKHO TPEIJIOKHUTh TEMBbI UCCIIENOBATEILCKUX M pedepaTUBHBIX pPaboT, B
KOTOPBIX BMECTO CEpUM OTAENbHBIX MEJIKUX 3a7a4 U YIPaKHEHUI MpeAJIaraloTcsl CHOKETHBIE 3aJaHus,
TpeOyIONIHE JUTUTSIIEHON pabOTHl B paMKax OJHON MaTEeMaTHYECKON CHUTyallud. DTH TEMBI MOTYT OBITh
KaK MHIUBUIyaJIbHBIMU 33/IaHUSIMU, TaK U TPYNIOBBIMH I COBMECTHOTO BBITIOJIHEHMSI HCCIIETOBAHUS.
membl peghepamos
[TapannensHOE NPOEKTUPOBAHUE.
HenpepriBHble 1po0u.
[IpuMeHeHne CoKHBIX MPOLEHTOB B SKOHOMUYECKUX pacueTax.
CpenHue 3HaYEHUS U UX PUMEHEHUE B CTaTUCTHUKE.
BekTopHoe 3a1aHne NpsSMBIX U IIIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKUX KOJICOaHUH.
I'paduueckoe penieHre ypaBHeHUI 1 HEPABEHCTB.
[IpaBuibHBIE U NTONYIPAaBUIbHBIE MHOTOTPAaHHUKH.
Konnueckue ceueHust 1 UX TPUMEHEHUE B TEXHUKE.
[Tonstue muddepennnana u ero MPUIOKEHHUS.
CxeMbl TOBTOPHBIX UCTIbITaHUN bepHymnu.
HccnenoBanue ypaBHEHUH U HEPABEHCTB C MApPAMETPOM.

VVVVVVVVVVYY
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5. TpeGoBaHus K pe3yjbTaTam 00y4eHUsI
B pe3ynomame usyuenus mamemamuku 00yuarouiuiica 00axcen
3HAMb/NOHUMAMb
3HAUEHUE MAaTEMaTU4YEeCKOM HAyKH Il PELICHUs 3a7ad, BO3HUKAIOIIMX B TEOPUU M IPAKTUKE;
HIMPOTY U OFPAHUYEHHOCTh NPUMEHEHUs MAaTEMaTUYECKUX METOJOB K aHAIM3Yy M HCCIEAOBAHUIO
IIPOLIECCOB U SIBJIEHUI B PUPOJIE U OOILECTBE;
3HaYeHHE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTuke, JUisi (OpMUPOBAHUS U
pa3BUTHS MaTEMaTHUYECKON HAYKU;
WU PACIIMPEHHs] YUCIOBBIX MHOXECTB KaK CHoco0a MOCTPOEHHsS HOBOIO MaTeMaTHYeCKOTo
anmnapara JJis pelIeHHs IPAaKTUYECKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MaT€MaTUKY;
3HaYeHHUE UJeH, METOJOB U PEe3yJbTAaTOB alIreOpbl U MaTeMaTHYECKOro aHAIMU3a Ui MOCTPOCHUS
MOJIEJIEN PEANBHBIX IIPOLIECCOB U CUTYaLIH;
BO3MOKHOCTH TE€OMETPUM [UIsl OIMCAaHHUSI CBOWCTB pPEAIbHBIX IPEIMETOB M HX B3aUMHOIO
PacIoI0KEHUS;
YHUBEPCAIbHBIM XapaKTEp 3aKOHOB JIOTUKM MaTEMaTHYECKUX PACCYKICHHM, UX TPUMEHUMOCTh B
Pa3IUYHbIX 00JIACTIX YEIOBEUECKON AESITEIbHOCTH;
pa3nuuue TpeOOoBaHUM, NPEIbABISEMBIX K JOKa3aTeNbCTBAM B MAaTeMaTHUKE, €CTECTBEHHBIX,
COLIMAJIbHO-9KOHOMHWYECKUX U T'YMaHUTApHbIX HayKaX, Ha MPAaKTUKE;
pOJIb AKCMOMATUKM B MAaTE€MaTHUKE; BO3MOYKHOCTb IIOCTPOCHUS MaTEMaTUYECKUX TEOpU Ha
AKCMOMATHYECKOW OCHOBE; 3HAUCHHE aKCHOMATHKH JUTS IPYTrUX o0acTeil 3HaHUS U U1 TPAKTUKH;
BEPOSITHOCTHBIX XAPAKTEP PA3IMUYHBIX MPOLECCOB U 3aKOHOMEPHOCTEHN OKpPYKaroLIero Mupa.
YUCJIOBBIE U BYKBEHHBIE BBIPAYKEHU A
ymembw
BBINOJIHATH apu(METHUECKUE JIEHCTBHS, COYeTass YCTHBIE M NMHCHhMEHHBIC TMPUEMBI, MPUMEHEHHE
BBIYHMCIIUTENIbHBIX YCTPOMCTB; HAXOJIWTh 3HAYEHUS KOPHS HATypaJIbHOW CTENEHU, CTENEeHH C
palMoHaANBFHBIM TTOKa3aTeeM, Jorapu(ma, HCHOIb3ysd IMPH HEOOXOJMMOCTH BBIYHCIHUTEIbHBIC
YCTPOMCTBA; MOJIb30BATHCS OLIEHKON U MPUKUAKON MPU MPAKTUYECKHUX pacuerax;
IPUMEHSTh TOHATHUS, CBSI3aHHBIE C JIETMMOCTBIO LIENBIX YHUCEI, MPH PELIEHUH MaTeMaTHYeCKUX
3az1ay;
HaXOJUTh KOPHU MHOTOWIEHOB C OJIHOM NIEPEMEHHOM, packiiapIBaTh MHOTOWIEHbI HA MHOKUTEIH;
IPOBOJUTH NPEOOpa3OBaHMUs UHUCIOBBIX M OYKBEHHBIX BBIPAXEHHUH, BKJIIOYAIOUIMX CTEMEHH,
paaMKabl, Jorapu@mbl U TPUTOHOMETPUYECKUE (PYHKIINH;
UCNONIBb306aMb NPUOOPEMEeHHble SHAHUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCU U NOBCEOHEBHO
JHCUBHU OIA.
NPaKTUYECKUX PACUYETOB MO (GopmysiaM, BKIOYas (OPMYIbI, COAEpKallhe CTEHNeHH, pajuKabl,
jgorapumbl U TpUTOHOMETpUUECKUE (QYHKIUHU, HCIOJb3ys NpU HEOOXOIMMOCTHU CIIPaBOYHBIE
MaTepuaibl ¥ MIPOCTEUIINE BBIYMCINTENBHBIE YCTPONCTBA.
OYHKIIUU U TPAOUKHU
ymemb
OTpeeNaTh 3HaueHue (QYHKIMH MO0 3HAUEHUIO apryMeHTa IpH pPa3IMYHBIX CHOCO00ax 3aJaHus
byHKIUY;
CTPOUTH rpapMKu U3y4EHHBIX (QYHKIUH, BHITOIHATH peoOpazoBaHus rpadKoB;
OTMCHIBATH MO TpaduKy U 1o Gpopmysie MOBEACHUE U CBOMCTBA QYHKINH;
pemaTh ypaBHEHMs, CUCTEMbl YpaBHEHMI, HEpaBEHCTBA, HCIOJb3YysS CBOWCTBA (QYHKIHMN U HX
rpaduveckre npeIcTaBIeHus;
UCNONIL308aMb NPUOOPEMEHHble 3SHAHUA U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEBHOU
HCUBHU ONIA.
ONMCAHUS U HCCIIEIOBAaHUS C MOMOIIBIO (YHKIMM peanbHBIX 3aBUCUMOCTEH, MPEICTABICHUS HUX
rpadu4ecKky; HHTEpIpeTalnuu rpaguKoB peaTbHbBIX MPOIECCOB.
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
ymembw
HAXOJHUTh CyMMY OECKOHEUHO yOBbIBAIOLIEH reOMETPUUECKHI MPOTrpeccuy;
BBIYUCIIATh TPOU3BOAHBIE M MEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKUMN, MPHUMEHSS IpaBHia
BBIUMCJICHHSI IPOU3BOIHBIX U MIEPBOOOPA3HBIX, UCIIONb3Ys CIIPABOYHbIE MAaTEPUAJIbL;
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UCCIIeI0BaTh (PYHKIIMU U CTPOUTH UX TPaQUKHU C IOMOIIBIO TPOU3BOIHOM;
peliaTh 3a7a41 ¢ IPUMEHEHUEM YpaBHEHHS KacaTelbHOU K rpaduKky QpyHKIHH;
pelaTh 3a7a4i Ha HaXO0XKJIeHUEe HauOOJIbIIIET0 M HAMMEHBIIET0 3HaUeHUs (PYHKIIUU Ha OTPE3KeE;
BBIYMCIIATH IUIOIIAb KPUBOJIMHEWHOW TpaICLNu;
UCNONIb308aMb NPUOOPEMeHHble SHAHUS U YMEHUS 8 NPAKMUYECKOU 0esimebHOCU U NOBCEOHEBHO
JHCUBHU ONIA.
pellleHus] TeOMETPUYECKUX, (PU3UUECKUX, SKOHOMUYECKUX U JIPYTHX MNPUKIAJHBIX 33734, B TOM
yycie 3adad Ha HauOoNbIIMe ¢ HAUMEHBbIIME 3HAYEHUs C [PUMEHEHHUEM armapara
MaTE€MaTUYECKOr0 aHaIu3a.
YPABHEHUS U HEPABEHCTBA
ymembw
peliath palMoHaNbHBIC, TOKa3aTelbHbIE U JIOTapU(MUYECKHEC YypaBHEHUS ¥ HEPABCHCTBA,
MPPALMOHAJIBHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;
JIOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA;
penarb TEKCTOBBIE 33Ja4 C MOMOUIBIO COCTABJICHUS YPABHEHUN, U HEPABEHCTB, MHTEPIIPETUPYS
pe3yJIbTaT C yY€TOM OrPAaHUYCHHI YCIIOBHS 33/1a4H;
n300paxaTh Ha KOOPAUHATHOMN MJIOCKOCTH MHOKECTBA PELICHUN ypaBHEHUN U HEPABEHCTB C JBYMS
MEPEMEHHBIMHU U UX CHCTEM.
HAXOJUTh MPUOIUKEHHBIE PEIICHUS YPAaBHEHUN U UX CUCTEM, UCIIOJNB3Ys TpadudecKuili MeTos;
pemath ypaBHEHHUs, HEPaBEHCTBA M CHCTEMbl C MPUMCHEHHEM TIpadWueCKUX TIPEJCTaBICHUH,
CBOICTB (YHKIIMIA, TPOU3BOTHOM;
UCNONIb306aMb NPUOOPEMEHHbIE SHAHUS U YMEHUS 8 NPAKMUYECKOU 0esimeIbHOCMU U NOBCEOHEBHOU
HCUBHU OIS
MOCTPOEHUS U UCCIICAOBAHUS TPOCTEUIIIUX MATEMAaTHIECKUX MOJIEIICH.
3JEMEHTHI KOMBUHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEMN
ymemb
pemiate npocTeliine KOMOMHATOPHBIE 33aJaud METOAOM Iepedopa, a TakkKe C HCIOJIb30BaHHUEM
U3BECTHBIX (QopMmys, TpeyroyibHuka [lackans; BbrauciasTs koddp¢uuueHtsl OuHoma HproToHa 1o
dbopMyIe u ¢ ucmosib30BaHUEeM TpeyronbHuka [lackans;
BBIYHCIIATh BEPOATHOCTH COOBITUI HA OCHOBE IMOJICUETA YUCIIAa KCXOO0B (MPOCTEHIINE ClTydan);
UCNONIBb306aMb NPUOOPEMEeHHble SHAHUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCU U NOBCEOHEBHO
JHCUBHU OIA.
aHalM3a peajbHBIX YHCIOBBIX JaHHBIX, MPEJICTABICHHBIX B BHUJIE AUarpaMM, TpaduKoB; s
aHajn3a “HQOpPMaIUU CTATUCTUYECKOTO XapaKTepa.
I'EOMETPUA
ymemb
COOTHOCUTH TIIJIOCKHE TeoMeTpudeckue (GUTYypbl U TpPEXMEpHble OOBEKTHI C HX OIMNHUCAHUSIMH,
YepTexKaMu, N300paKEHUSIMU; pa3inyaTh U aHAIM3UPOBATh B3AMMHOE PACIOIOKEHUE QUTyp;
n300paxaTh reoMeTpruieckre (GUrypsl U Tela, BRIMOIHITH YEPTEK MO YCIOBUIO 331a4H;
pemarh TeOMETPUYECKHEe 3aadH, OINMUPasCh Ha W3yYEHHBIE CBOWCTBA IUIAHUMETPHYECKUX H
CTEepEeOMETPUYECKUX (UTYp H OTHOIICHWH MEXAYy HUMH, MPHUMEHss anreOpauvdeckuii u
TPUTOHOMETPUYECKUH arapar;
MIPOBOJIUTH JTOKA3aTENIbHbIE PACCYKJIEHUsS MPU PEIICHUH 3a]1a4, J10Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca,
BBIUMCIIATH JIMHEHHBIE JJIEMEHTHl W YIJIbl B TMPOCTPAHCTBEHHBIX KOH(HUTyparusix, oObeMbl U
TIJIOMIA M TTOBEPXHOCTEN IPOCTPAHCTBEHHBIX TEJ M MX MPOCTEUINX KOMOWHAITU;
MPUMEHSATh KOOPJAMHATHO-BEKTOPHBIN METO/1 JUIsl BBIUUCIICHUSI OTHOILIEHUI, PACCTOSIHUH U YIJIOB;
CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB U M300pakaTh CEUEHUS TEJ BPAIICHHUS;
UCNONb308aMb NPUOOPEMEHHbIE 3HAHUSA U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCMU U NO8CEOHEHOL
JHCUBHU OTIA.
ucciaeoBaHus (MOACIUPOBAHUSA) HECIIOKHBIX MPAKTUYECKUX CUTyallMd Ha OCHOBE H3YUYEHHBIX
bopMys ¥ CBOUCTB QUTYD;
BBIUMCIICHHSI ITTUH, TUIOMIATCH 1 00hEMOB PEATbHBIX OOBEKTOB MPHU PEUICHUH MPAKTUYECKUX 3a7ad,
UCIOJIB3YS MPU HEOOXOIUMOCTH CIPABOYHHUKH U BHIYMCIUTENbHbIE YCTPOIICTBA.
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6.YYEBHO-METOJNYECKOE U MATEPHAJIbHO-TEXHUYECKOE OBECIIEUEHUE
PABOYEM [TIPOI'PAMMBI

Peanu3anus o0mieo0pa3oBarenbHOroO MpeaMeTa TpedyeT HaTn4us y4eOHOTO KaOMHEeTa MaTeMAaTHUKH.

WYY

O06opynoBaHue yueOHOTo KabuHeTa:

MOCaI0YHbIC MECTa CTYJCHTOB;

pabouee MeCTO IpernoaBaTels;

pabouasi MenoBasi JOCKa;

HarJsIIHbIe  TocoOust  (Y4eOHMKH, ONOPHBIE KOHCHEKTHI-TUIAKATBI, CTCHIbI, KapTOUKH,
pa3gaToYHbI MaTepra, KOMIUICKTHI 1a00paTOPHBIX padoT).

TexHuueckue cpencTBa 00y4eHus:
= 1K,
= BUACOIPOEKTOP,
= IIPOCKLUMOHHBIA JKPaH.

7TIEPEYEHb PEKOMEH/YEMbIX YYEBHBIX U3IAHWI, HHTEPHET- PECYPCOB

JUig oOy4aromuxcs
I'eometpus, 10 — 11 : yueb. muig obueoOpa3oBat. yupexaeHuit: 6a30Bbli U MPOQPIII. YPOBHH/
[JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues u ap.]. —M. : [Ipocsemenune, 2012. — 255 c. :
WII.
I'eomerpust. 10 — 11 xu1. : yueb. qs odieoOpazosar. yupexaenuit / N.@. llapeirun. — M. :
Hpoda, 2012. — 206, [2] c. : .
Anrebpa u Havana aHanu3za. 11 knace. B 2 u. Y. 1. Yuyebnuk a5 o61ieo0pazoBaTebHbIX
yupexaenuit (mpopunbHelii ypoBeHb) A.I'. Mopakosuy, I1.B. CemenoB. — M. — MHemo3uHa,
2014. — 287 c.: .
Anrebpa u Hauana aHanmu3a. 10-11 xi.: Yueb. ans obmeobpazoBaT. Yueb. 3aBeJeHUH.
crepeotur. — M.: Jlpoda, 2011. — 400 c.: u.
Anre6pa u Hadana mateMatudeckor ananuza. 10 — 11 kmaccsl : yueb. 1y obueoOpa3oBar.
yupexaenuii: 6azoeiid ypoBHb/ [ILI.A. Anmumos, FO.M. Konsirua, M.B. Tkauésa u np.]. — 16-e
u31., nepepabd. — M. : [Ipocsemenue, 2014. — 464 c. : ui.

s npenonasareneit
Tematuueckue Tectsl o reometpun 10-11 xmacc: yue6.mocodue./ B.K. Illapamnos. — PocTos
H/J1.: ®enuxkc, 2013. — 64 c. — (3apaBcTBYH 1IKOIA)
Anrebpa u Havalla aHaIu3a: TUAKT. Matepuaisl st 11 k1. o6pa3osat. Yupexaenuit / [M.U.
[ITabynun, M.B. TkaueBa, H.E. ®enoposa, P.I'. I'azapsau]. — M. : Ilpocemienue, 2010. — 142
c.
Anrebpa u Hauana aHanu3a. 11 kinace: noypouHsle miianbl o yueOHuky L. A. AnumoBa u ap.
—Y.1/ aBt.-coct. I'.W. I'puropsea. — Bonrorpan: Yuutens, 2011. — 143 c.
Anrebpa u Havasna aHanu3a. 11 kiacc: moypouHsle riansl no yueonuky L. A. AnumoBa u 1ip.
—Y.1I / aBT.-coct. I'.11. I'puropresa. — Bonrorpan: Yuurens, 2011. — 143 c.
Anrebpa u Havana aHanu3a. 10 kmacc: moypouHnsie miansl o yaeonuky LII.A. Anumosa u ap.
—I monmyroaue / aBt.-coct. I'.1. I'puropresa. — Boarorpaa: Yuurens, 2011. — 150 c.
Anrebpa u Havana aHanu3a. 10 kimacc: moypouHsie miansl no yaeOnuky LII.A. Anumosa u ap.
—II monyroaue / aBr.-coct. I'.W. I'puropnesa. — Bonrorpaa: Yuurens, 2011. — 150 c.
[Toypounslie pazpabotku no reometpun: 11 xmacc / Coct. B.A. flkoBenko. — M.: BAKO, 2010.
—336c¢.
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Anrebpa n Havana aHanu3a. 10 kmace (mpouIbHBIA YPOBEHB): METOUYECKOE TTOCOOHE IS
yuutens / A.I'. Mopakosuy, I1.B. Cemenos. — M. — Muemo3suna, 2010. — 239 c.: ui.

HNurepHeT-pecypcoB

www.fcior.edu.ru(MupopMannoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MATEPUAIIbI)
www.school-collection.edu.ru(Equnas kosekius nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB)
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