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[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOuiero
00pa3oBaHUsl, MPEIBSIBIAEMBIX K CTPYKTYpPE, COJACPKAHUIO U PE3yJbTaTaM OCBOE-
HUS y4eOHOM TuciuIUIHbl «MaTeMaTHka: ajaredpa U Hayaja MaTeMaTH4YecKo-
ro aHaJiM3a; reOMeTpPUs», B COOTBETCTBUH ¢ PekoMeHIalusiMu 1o OpraHu3aluu
NOJYYeHUs CpeaHero oomero oopazoBanus B npenenax ocsoeHus [IIICC3 na 6aze
OCHOBHOTO 00111er0 00pa3oBaHusl ¢ yuyeToM TpeOoBaHMii (enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEeIbHBIX CTAHAAPTOB U IMOJydyaeMOW MPOo(eccHu WU CHelH-
aJIbHOCTH CpeAHero mnpodeccruoHaibHOro oOpa3oBanus (muchkMo [lemaprameHTa
rocyJapCTBEHHOM MOJUTUKH B c(hepe MOAroTOBKU padouux kaapos u JI1O Muno-
opuayku Poccuu ot 17.03.2015 Ne 06-259).

PaGouast mporpamMmmMa yTBEpIKIeHa Ha 3acenaHnnu Kadeapbl MATEMATUKHU H
METOAMKH €€ MpenoiaBaHus

3aB. kadenpoii: E. B. Uronuna

Pa3paboTunk padoueii mporpammel: npenojasarens Muctutyra CII1O,
KaHJAIaT NeJaroru4ecKux HaykK, MoueHT EnpuannnoBa [, I,



IHHOACHUTEJBHAA 3AIINCKA

1. O0mas XapakTepUCTHKA y4eOHOH JMCHUILIMHBI (COTJIACHO NPHUMEPHOM
nporpamMmme 001meo0pa3oBaTeJILHOI0 MUKJIA)

[Iporpamma oOmieoOpa3zoBatenbHOil yueOHON aucuumuiiHa «MaTemaTuka:
anredpa ¥ HavyaJla MaTeMaTHYeCKOro aHalu3a; reoMeTpus» (nainee — «MareMartu-
Ka») MpeaHa3HaueHa JJI1 U3YUYEHUsI MaTeMaTUKU B IpodeccroHanbHbIX 00pa3oBa-
TenabHbIX opranuzanusx CIIO, peanusyrommx o0pa3oBaTeNbHYIO MIPOrpaMmy
cpenHero oO1iero oOpa3oBaHus B Mpejenax 0OCBOCHHSI OCHOBHOM MpodeccroHanb-
Hoi1 oOpazoBatenbHOi porpammel CI1O (OITOIT CIIO) Ha 6a3e ocHOBHOTO 00I1I1e-
ro o0pa3oBaHUs MPHU MOATOTOBKE KBATU(PUIIMPOBAHHBIX PabOYMX, CIYXKAIIUX U
CHELUATNCTOB CPEAHETO 3BEHA.

Conepxxkanue nporpamMmbl «MaTemMaTUKa» HaIlpaBiI€HO Ha JOCTH)KEHHE
CHEQYIOIINX LeJIe:

* o0ecrieyeHne chOpMUPOBAHHOCTH MPEJCTABIECHUNA O COLUAIBHBIX, KYJIbTYpPHBIX
U UCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MATEMATUKH;

* o0ecnieueHre CPOPMUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMUUECKOIO U MaTeMa-
TUYECKOTO MBIIUICHHUS;

* obecrieueHre cHOPMUPOBAHHOCTH YMEHUM MIPUMEHSThH TOJyUYCHHbIE 3HAHUS TIPU
PELIECHUH Pa3INYHbIX 33]1a4;

* obecrnieueHre cPOPMUPOBAHHOCTHU TPEACTABICHUM O MaTEMaTHUKE KaK 4acTh 00-
IICYEIOBEYECKOM KYJbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIIOIEM OIH-
ChIBaTh U U3y4aTh PEAJIbHBIC MPOIECCHI U SBJICHMUS.

B nporpammy BKIIFOUEHO CO/EpKaHUE, HAIIPABIEHHOE Ha (DOPMUPOBAHKE Y
CTYJICHTOB KOMIIETCHIIUM, HEOOXOAUMBIX MJisi KauecTBeHHOro ocBoeHusi OITOIT
CIIO Ha 0a3e OCHOBHOIO 0O0IIEero 0Opa3oBaHUs C MOJYYEHUEM CPEIHEro OOIIEro
oOpa3oBaHus; MPOrpaMMbl MOATOTOBKM KBAIM(PUIMPOBAHHBIX pPabOYMX, CIyxKa-
IIMX; POTpaMMbI MOATOTOBKH crienainctoB cpeanero 3seHa (IIITKPC, IITICC3).
[Iporpamma y4eOHOW AMCHMIUIMHBI «MaTeMaTuka)y OdYepUYMBaAET COJCPIKAHUE
y4e0HOro mMarepuaina, MocjieJoBaTeIbHOCTh €ro MU3y4eHusl, paclpeneacHue y4ueo-
HBIX 4acOB, TEMATUKY pedepaToB, BUIbI CAMOCTOSTEIbHBIX PabOT, YUUTHIBAS CIie-
UMUKy MporpaMM MOATOTOBKUA KBATH(PHUIIMPOBAHHBIX pPabOUMX, CIyXKAIUX U
CIEIUAINCTOB CPETHEr0 3BEHA, OCBAaMBAEMOM MPOQPECCUU WU CIEIUAILHOCTH, B
gactHocTH 11.02.02 TexHuueckoe oOCTy)XMBAaHHE M PEMOHT PaJIMOAIESKTPOHHON
TEXHUKHU (IO OTPACIIsIM), a TakKe YKpynHEHHOU rpymnmbl criennanbHocTeit 11.00.00
DNEeKTPOHUKA, PAAMOTEXHUKA U CUCTEMBI CBSI3H.

[IporpaMmMa MOKET UCIOJIB30BATHCS APYTUMH MPOPECCHOHATBHBIMU 00pa-
30BaTEJIbHBIMU OpPraHU3ALMSIMH, PEATU3YIOIIMMUA O00pa30BaTENIbHYI0 MPOrpaMMy
cpeaHero odmiero obpasoanus B npenenax ocBoeHus ocHoBHou OITOIT CIIO na
06a3e ocHoBHOrO 0011Iero oopazoBanus (IITIKPC, IITIICC3).

Marematuka siBisieTcs: GyHIaMEHTAIBHOM 00111e00pa3oBaTeILHON JUCITH-
TUTMHOM CO CJIOKUBITUMCS YCTOMUMBBIM COJIEPKAHUEM U 0OITUMHU TPeOOBaHUSIMU
K MOJTOTOBKE 00YYaIOINUXCSl.

ITpu ocBoenun mpodeccuit CIIO u cnemmansHocTeir CIIO TexHomornye-
ckoro mpodmist npodeccunoHaaIbHOTO 00pa30BaHMs, KaKOBOW M SIBIIIETCS CICIIH-
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anbHOCTh 11.02.02 TexHuyeckoe 0OCTY>KMBaHHWE M PEMOHT PAIUOIEKTPOHHOU
TeXHUKU (IO OTpacisiM), MaTeMaThKa H3ydaeTcss Kak NpOQPUIbHBIN y4COHBIM
peIMeT.

DTO0 BhIpa)KkaeTcs B COACp>KaHUU 00yUeHUsI, KOJIMYECTBE YaCOB, BhIJIETIsC-
MBbIX Ha U3YYEHUE OTJIEIbHBIX TEM IPOrPAMMBI, TIIyOHMHE UX OCBOCHHS CTYJI€HTa-
MU, 00bEME U XapaKTepe MPaKTUYECKUX 3aHATHH, BUAaX BHEAYJUTOPHON CaMOCTO-
ATENBLHON pabOTHI CTY/IEHTOB.

OO6mwme meny u3ydeHus: MaTEMaTHKH TPATUITMOHHO PEATU3YIOTCS B YEThI-
peX HaNpaBICHUSIX:

1) obmiee mpeacTaBieHre 00 UIIEAX U METOJIaX MaTEMaTHKU;

2) UHTEJUIEKTyaJIbHOE PAa3BUTHUE;

3) oBiaseHne HEOOXOAMMBIMI KOHKPETHBIMY 3HAHUSMH U YMEHUSMH,
4) BocniUTaTEIbHOE BO3/ICICTBHUE.

[Ipodunu3zanus neneit MaTeMaTH4ecKoro o0pa3oBaHus OTPAKACTCS HA BbI-
O0ope MPUOPUTETOB B OpraHM3allMU Y4eOHOU AesATEIbHOCTU OoOywaromuxcs. Jlims
TEXHOJIOTUYECKOro Mpoduisi BBIOOp 1efield CMelaeTcss B IparMaTuyecKoM
HaIpaBJIeHUH, MPEIYCMaTPUBAIOIIEM YCUIIEHUE W pacIIMpeHUe MPUKIAJHOTO Xa-
pakTepa U3y4eHHUs] MaTEeMATUKH; TPEUMYIIIECTBEHHON OpUEHTAIIMU HA alrOpPUTMHU-
YECKUU CTUJIh MO3HABATEIBLHOU JIEATETLHOCTH.

N3yuenne MareMaTuku Kak npoduibHO 001eo0pa3oBaTeIbHON yueOHOM
JTUCITUTIINHBI, YYUTHIBAIOMICH CIEU(UKY OCBaWBAEMBIX CTyIASHTaMU mpodeccuid
CIIO nnu cnermmansHOCTH CITIO, 0OecnieunBaeTcs:

* BEIOOPOM PA3IMYHBIX ITOX0I0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA;

* opMHUpOBaHUEM CUCTEMBI YUE€OHBIX 3aJjaHui, oOecrieunBaronux 3G HEKTUBHOE
OCYIIIECTBJICHUE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

* 00OTraIIeHNueM CIIeKTpa CTHIICH y4eOHON NeITeTbHOCTH 3a CUET COTIIACOBAHUS C
BEIYIIUMH JICATEIbHOCTHBIMH XapaKTePUCTUKAMH BBIOpaHHOM npodeccuu (crenu
aJIbHOCTH).

[IpodunbHas coctaBisonas oTpaxaeTcsi B TpeOOBaHUAX K MOATOTOBKE
o0ydJaromuxcs B 4acTH:

* 001IEH CHUCTeMbI 3HAHHI: COJIEpKaTeIbHbIC MPUMEPHI UCTIOIB30BAHUS MaTeMaTH-
YECKUX UJIEH U METOOB B MPO(heCcCHOHATBHON JeATEIbHOCTH;

* YMEHUU: pa3Iudue B YpOBHE TPeOOBAHUHN K CIIOKHOCTH MPUMEHSIEMBIX aJTOPHUT-
MOB;

* MPAKTHYECKOTO MCTIOIL30BAHMS MPUOOPETCHHBIX 3HAHUN U YMCHUI: MHIUBUIY-
JIBHOTO Y4eOHOTO OMBITA B IOCTPOCHUH MaTEeMAaTHYECKUX MOJICIICH, BHITTOJTHCHUH
UCCIIEIOBATENLCKUX MPOCKTOB.

Takum 00pazoM, peanuzanus coAcp)KaHUs y4eOHOW TUCIUTIIIMHBI OPHCH-
TUPYET Ha NMPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEePUCTHK y4eOHOUW pado-
ThI, 3aBUCAIINX OT MPOPUIs MPohecCHOHATHFHOTO 00pa30BaHNs, TTOJYICHHS OTbITa
WCITOJIb30BAHUSI MAaTEMAaTHKU B COJICPKATEIBHBIX U MPOPECCUOHAIBHO 3HAYMMBIX
CUTYyallMsIX TI0 CPABHEHHUIO C (POPMAIIbHO-YPOBHEBBIMU PE3YyIHbTATUBHBIMU Xapak-
TEPUCTUKAMH OO0YUYECHHUSI.



Copepxanue yueOHOM TUCIUILTMHBI pa3pab0TaHO B COOTBETCTBUH C OC-
HOBHBIMH COJIEPKATEIbHBIMU JIMHUSIMU O0yUEHHUSI MaTeMaTHKE:

® aneebpauyeckas AuUHUSA, BKIIOYAIONIAs CUCTEMATU3allUI0 CBEACHUH O YuC-
Jax; U3y4yeHHUEe HOBBIX U 0000IIeHNE paHee U3YUeHHBIX onepanuii (Bo3Bee-
HUE B CTEIEHb, U3BJICUCHUE KOPHS, JIorapu(MUpoBaHue, CUHYC, KOCUHYC,
TaHTEHC, KOTAHT€HC U 00paTHBIC K HUM); M3yUYCHHUE HOBBIX BHIOB YHCIIOBBIX
BBIPOKECHUNA U (DOPMYJT; COBEPIICHCTBOBAHUE TIPAKTUICCKUX HABBIKOB H BhI-
YUCIIUTENBHON KyJIbTYphl, pAaCIIUPEHUE U COBEPIICHCTBOBAHUE anredpande-
CKOTO amnrmapaTta, cOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHE
K PEIICHUIO0 MAaTEMAaTUYECKUX U TIPUKIIAIHBIX 3a/1a9;

® meopemuxko-@hyHKYUOHANbHAS JUHUA, BKIIOYAIOIIAs CHCTEMaTU3alUIi0 |
pacuIMpeHre CBEICHUM O (PYHKIUAX, COBEPUICHCTBOBaHUE TIpaduueckux
YMEHUH; 3HAKOMCTBO C OCHOBHBIMU HUJIEIMU U METOJIaMU MaTEMaTUYECKOTO
aHanu3a B 00beMe, TO3BOJISIFOIIEM HCCIIEIOBATh 3JIEMEHTApHbIE (PYHKIIUU U
pemaTh NpocTelIe reoMmeTpruieckue, Gu3ndeckue u Apyrue MpuKiIagHbie
3a/a4H;

® JIUHUS YPABHEHUU U HEpaseHCcmeE, OCHOBAaHHAs HAa IOCTPOEHUU U UCCIEN0Ba-
HUM MaTEMaTHYECKUX MOJENeH, epeceKaromascs ¢ anredpandeckon u Teo-
PETUKO-(PYHKIIMOHAIBHOM JTUHUSIMHA U BKIIIOUAIOIIAsl PA3BUTHE U COBEPILICH-
CTBOBAaHHE TEXHUKU alNreOpandecKux MmpeoOpa3oBaHUN VISl PEIICHUs ypaB-
HEHUIl, HEpaBEHCTB U cUCTEM; (POPMUPOBAHKUE CIIOCOOHOCTH CTPOUTH U HC-
CJIEIOBATh MPOCTEHIIINE MAaTeMAaTUYECKHEe MOJEIU MPU PEIICHUU TPUKIA/I-
HBIX 3aJ1a4, 33]1a4 U3 CMEXXHBIX U CHCIUATbHBIX JUCIUILINH;

® ceomempuyecKas JUHUs, BKIIOYAIONIAs HArJsHBIE MPEACTaBICHUS O IMPO-
CTPAHCTBEHHBIX (PUTYypax M M3yUEHUE MX CBOWCTB, (HOPMUPOBAHKE U PA3BHU-
THE TMPOCTPAHCTBEHHOTO BOOOPaXKEHUS, Pa3BUTHE CIOCOOOB reoMeTpuye-
CKUX U3MEPEHHIA, KOOPIUHATHOTO ¥ BEKTOPHOTO METOJIOB I PEIICHUS Ma-
TEMaTUYECKUX U TPHUKIATHBIX 33129,

® cmoxacmuuecKkas 1UHUs, OCHOBaHHAs Ha Pa3BUTUU KOMOHMHATOPHBIX yMe-
HUMW, TPEICTABICHUNA O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX
OKpY>KaloIllero Mupa.

Paznenbl (TeMbl), BKIIOYEHHBIE B COJICpKAHUE YUCOHON TUCIUTUINHBI, SB-
JSIOTCST OOIIMMU I BceX mpoduieit npodeccuoHaIbHOro 00pa3oBaHus U TMPHU
BCceX oObeMax yuyeOHOro BPEMEHHM HE3aBHUCHMO OT TOTO, SIBISIETCS JU ydeOHas
nucuumuinHa «MatemaTrkay 0a30BoH WM IPOPUIBHOM.

B mpumepHOM TeMaTHYEeCKOM TIUIaHE MPOTpaMMbl YYEOHBIM Marepuan
NPEJICTaBICH B (JOPME YepEeAYIOIIETOCs pa3BEPTHIBAHUS OCHOBHBIX COJEPKATEIb-
HBIX JIMHUHA (airedpanydeckoi, TeopeTUKO-(QyHKIIMOHAIBHOM, ypaBHEHUN U Hepa-
BEHCTB, TEOMETPHUYECKOM, CTOXaCTHUYECKOH), YTO MO3BOJISET THOKO MCIOJIB30BaTh
UX PacoJIOKEHHE W B3aMMOCBSI3b, COCTABIATh pabouMii KaJleHJapHBIN TUIaH, TMo-
pazHOMY Yepenysl yueOHbIe TeMbI (TJIaBbl yUeOHUKA), YIUThIBas poduib mpodec-
CHOHAJILHOTO 00pa3zoBanus, cnenuduky ocBanBaemon mpodeccun CIIO wum crie-
rmansHocTr CIIO, rimyOuHy mM3ydeHusi Matepuaina, ypoBEHb MOJITOTOBKHU CTYJICH-
TOB MO IPEIMETY.



N3yuenue ob6mieoOpa3oBaTeIbHON YyUeOHOW AMCIUILUIMHBI «MaTeMaTukay
3aBepIIaeTcs MOBEACHIEM UTOTOB B (JOpME dK3aMeHa B paMKax MPOMEKYTOYHON
aTTecTalluu CTYJAEHTOB B nporecce ocBoeHus ocHoBHOU OIIOII CIIO ¢ momyueHu-
em cpennero obmero oopazosanus (I[IIIKPC, ITIICC3).

B pazgene mporpammsel «Coaepkanue y4eOHON TUCIUTUIMHBDY KypCHBOM
BBIJICTICH MaTepuall, KOTOPhIM MPH W3YYCHWH MaTeMaTUKH Kak 0a30BOH, Tak |
npoUIHLHON yueOHON AUCIMILTNHBI, KOHTPOIIIO HE TIOJIC)KHUT.

2. MecTo y4eOHOV TUCUUILINHBI B Y4€OHOM IJIaHe

VYyebnas nqucuuruinHa «MaTtemaTuka: anredpa u Hayajaa MaTeMaTUYECKOTO
aHaJIN3a; TEOMETPUS» SBJSETCS Y4eOHBIM IPEeIMETOM 00s3aTeIbHOM MpeMEeTHOM
obnactu «Maremartuka u uHpopmarukay OI'OC cpeanero odiiero oopazoBaHusl.
B npodeccruonanbHbIXx 00pa30oBaTEIbHBIX OpraHU3AIMIX, PEATU3YIOIIHNX 00pa3o-
BaTEIbHYIO IPOTrpaMMy CpellHEero oO0Imiero oOpa3oBaHMsl B Ipejeliax OCBOCHMS
OIIOIT CITO na 6a3e OCHOBHOro OOIIEro oOpa3oBaHMs, yuyeOHas AUCIUILIMHA
«Marematuka» u3ydaercss B 00I[eo0pa3oBaTEIbHOM IHMKJIE Yy4eOHOro IjiaHa
OIIOII CIIO nHa 6a3e OCHOBHOIO OOHIEro 0Opa3oBaHUsl C MOJYYEHHEM CPEIHETO
obmero oopazosanus (IITKPC, IIIICC3).

B yuebnbix mnanax [TIKPC, IMIICC3 yuyeOnas aucuuruinHa «MaremaTu-
Ka» BXOJIUT B COCTaB OOMIUX 00IIe00pa3oBaTEIbHbIX YUEOHBIX AUCHUILIAH, Qop-
MUPYEMBIX U3 00s13aTeNbHbIX NpeaMeTHbix oonacteit ®I'OC cpennero oduiero 06-
pazoBanusi, 11 npodeccuit CIIO unu cnenuansHocteit CIIO cooTBETCTBYIOMIETO
npodust mpodhecCHOHATBHOT0 00pa30BaHUsI.

3. Pe3yabTaThl OCBOCHUS Y4€OHOM AMCUMILIMHBI
(MMYHOCTHBIE, MeTANIPeAMETHbIE, IPeIMETHbIC)

OcBoenue coaepxkanus ydeOHOU AUCHUIUIMHBI «MaTtemaTrkay obecredu-
BACT JIOCTW)KEHHE CTYJICHTAMU CIEAYIOIINX pe3yibmamos:
* TUYHOCIHDIX
— ¢(pOpMHUPOBAHHOCTH MIPEACTABICHU O MaTEMaTHUKE KaK YHUBEPCAILHOM SI3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHMS SBIICHUM M MPOIIECCOB, UJICSIX U METOJIaXx MaTe-
MaTHKH;
— MOHHMMaHWE 3HAYMMOCTH MAaTeMaTHKH IS HAyYHO-TEXHHUYECKOTO IIporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHUS K MaTEMaTHKE KaK K YacTH OOIICYEIIOBEUCCKOM
KyJbTYPBI U€pe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHUS MAaTEMaTHKH, SBOJIONUCH Ma-
TEMAaTUYECKUX HUICH;
— pa3BUTHE JIOTHYECKOTO MBIILICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHUS, alro-
PUTMUYECKON KYyIbTYPhl, KPUTUYHOCTH MBIIIUICHHS Ha YPOBHE, HEOOXOIUMOM JIJISt
Oynymelr mpoeCCHOHAIBHON ACATEIBHOCTH, IS TIPOJOJDKEHUS 0Opa30BaHUS U
caM0o00Opa30BaHMUs;
— OBJIQJICHHC MAaTEMATHYCCKUMHU 3HAHUSIMH M YMEHHUSIMH, HEOOXOAUMBIMH B I10-
BCEJTHEBHOM KU3HU, JJISI OCBOEHHUSI CMEKHBIX €CTeCTBEHHOHAYYHBIX TUCIUTLINH U
JTUCITUTUINH TPOo(heCCHOHATBHOTO UK, JIJIS TIOydeHHsI 00pa3oBaHus B 00J1aCTsIX,
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He TPeOyIONUX YriIyOJICHHOW MaTeMaTUIECKON TTOITOTOBKH;

— FOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIe CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEW JKM3HU; CO3HATEILHOE OTHOLIEHUE K HEMPEPhIBHOMY 00pa3oBa-
HUIO KaK YCIIOBHIO YCHEIIHOW MPOo(ecCHOHaNbHON U 0OIECTBEHHOU JeATeIbHO-
CTH;

— FOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATENIbHON TBOPYECKOM M OTBETCTBEHHOM
JEATEIIbHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOM paboTe, COTPYTHUYECTBY CO CBEpCTHHUKAaMU B 00-
paszoBaTeIbHOM, 00IIECTBEHHO MOJIE3HON, Y4eOHO-UCCIEA0BATENbCKOM, MPOESKTHOM
U JPYTUX BUJIAX ACSATEIbHOCTH;

— OTHOLIEHHE K NPO(EeCCHOHATBHOU JESITENIBHOCTH KaK BO3MOXXHOCTH Y4YacTHUs B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPO-
oaem;

* MemanpeomMemHublXx.

— YMEHHUE CaMOCTOATEIBHO ONPEAEIATh LEIN AEATEIbHOCTA U COCTABIISITH IUIAHBI
JEATEIbHOCTH; CaMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJIIMPOBATh U KOPPEKTUPO-
BaTh JICSATEIBHOCTD; UCIIOJb30BaTh BCE BO3MOXHBIE PECYPCHI IS JOCTHKEHUS T10-
CTaBJICHHBIX LIeJICH W peajau3allid IUIAHOB JIEATEebHOCTH; BBHIOMPATH YCIICIIHBIC
CTpaTEruu B Pa3JINYHbIX CUTYAIUX;

— YMEHHUE IPOAYKTUBHO OOIATHCS U B3aUMOJICHCTBOBATh B MPOLIECCE COBMECTHOM
NEeATEIbHOCTH, YYUTBIBATh MO3ULUU APYIHMX YYACTHUKOB JEATENBHOCTH, 3DPek-
TUBHO pa3pemiaTh KOH(IUKTHI;

— BJIQJICHUE HABBIKAMH I103HABATEJIBHOW, y4€OHO-UCCIIEI0OBATENBCKON U MPOEKT-
HOU J1€ATEeTBbHOCTH, HABBIKAMH pa3pelieHus: npoosieM; ClioCOOHOCTh U TOTOBHOCTh
K CaAMOCTOSITEJIbHOMY IOMCKY METOJOB PEIIEHUs MPAKTUYECKUX 3a]ay, MpUMEHe-
HUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS;

— TOTOBHOCTh M  CIIOCOOHOCTH K CaMOCTOSITENIbHOW  WH(OpMaImOHHO-
MO3HABATEIILHON IESTEIbHOCTH, BKIIOUAsi YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
MCTOYHHUKAX WHGOPMAINN, KPUTUUECKU OIEHUBATh U MUHTEPIPETHPOBATH UHGOP-
MalIMIO, TOJIYYaEMYIO U3 Pa3JIMYHbIX HICTOUHHUKOB;

— BJIQJICHUE A3BIKOBBIMH CPEJCTBAMU: YMEHUE SICHO, JIOTUMHO W TOYHO M3JIaraTh
CBOIO TOUKY 3PEHHSI, UCIIOIb30BATh aJI€KBAaTHBIC S3bIKOBBIE CPECTBA,;

— BJIaJICHHE HaBbIKAMH TTO3HABATEIILHON PEQIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JICWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAaHWMW, TPAHULL
CBOET0 3HAHUS U HE3HAHMSI, HOBBIX MTO3HABATENIbHBIX 3a/1a4 U CPEJCTB JJIA UX JO-
CTHKEHUS,;

— IIeJICYCTPEMJICHHOCTh B TIOMCKAaX W MPUHATUU PELIEHUH, COOOPa3UTEIBbHOCTh U
UHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX NPEICTaBICHUN; CHOCOOHOCTH BOC-
NPUHUMATh KPACOTy U TAPMOHUIO MUPA;

* NPeOMemHubIX.

— c(OpMHUPOBAHHOCTH MPEACTABICHUN O MATEMATUKE KaK YaCTH MUPOBOU KYJIbTY-
pBI ¥ MECTE MaTeMaTUKH B COBPEMEHHOMW IUBHWJIM3AIUNH, CIIOCO0AX OMHUCAHUS SIB-
JIEHUW peajbHOr0 MUpPA HA MATEMATUUYECKOM SI3bIKE;



— c(OpMHUPOBAHHOCTh MPEJCTABICHUNA O MATEMaTHYECKUX MOHATHIX KaK Bax-
HEHIIMX MAaTEeMAaTHYECKUX MOJEIISAX, IIO3BOJISIFOLIUX ONMCHIBATh U U3y4aTh pa3HbIC
IIPOLIECCHI U SIBJICHUS; IOHUMAaHUE BO3MOXHOCTH aKCHOMATHYECKOTO IIOCTPOCHUS
MaTE€MaTUYECKUX TEOPU;

— BJIAJICHHE METOJAaMHM J0Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHHUE UX NpPHU-
MEHSATb, IPOBOJIUTH JOKA3ATEIbHBIE PACCYKACHUS B XOJI€ PELLICHUS 3a/1a4;

— BJIAJICHUE CTAaHAAPTHBIMU IIPHEMaMU PELICHUs PAalMOHAIBHBIX U UPPalMOHAIb-
HBIX, IIOKA3aTEJIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUUW M HEpa-
BEHCTB, UX CHUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM
yycie I MOUCKa IyTH PELICHHs] M WUIIOCTPALMM PELICHUS YPAaBHEHUM U HEpa-
BEHCTB;

— c(OPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATUSIX MaTEMaTHUYECKOTO
aHalM3a U UX CBOWCTBAX, BJIaJICHHE YMEHUEM XapaKTEpU30BATh MTOBEACHUE (PYHK-
1M1, UCTIOJIb30BAHUE ITOJIYYEHHBIX 3HAHUU JUIA ONKMCAHUS U aHAJIU3a PEAJIbHBIX 3a-
BHUCHMOCTEH;

— BJIQJICHUE OCHOBHBIMHU IIOHATUSAMHU O INIOCKUX U IPOCTPAHCTBEHHBIX I'€OMETPHU-
4yeckuX (purypax, uX OCHOBHBIX CBOMCTBaX; C(POPMHUPOBAHHOCTb YMEHHMs pacro-
3HaBaTb F€OMETPUYECKHE (PUIyphl HA 4YepTEkaxX, MOJAEISAX U B PeaJbHOM MHUPE;
IPUMEHEHNE U3YUYEHHBIX CBOMCTB r€OMETpPUUECKUX (GUryp u (Hopmyn ais perie-
HUs T€OMETPUYECKHUX 3a7a4 U 3a]1a4 C IIPAKTUYECKUM COIAEPKAHUEM;

— c(OpPMHUPOBAHHOCTh MPECTABIECHUN O MPOLECCaX U SIBJICHUSAX, UMEIOIIHNX BEPO-
ATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATIbHOM MHpE, OC-
HOBHBIX ITOHATHSIX JJIEMEHTAPHOW TEOPHHM BEPOSTHOCTEW; YMEHMM HAaXOIUTh U
OLICHMBATh BEPOSITHOCTH HACTYILJICHUSI COOBITUI B TPOCTEUIINX MPAKTUYECKUX CH-
TyalusX U OCHOBHBIEC XapaKTEPUCTUKHU CIyYANHBIX BEJIMYNH;

— BJIAJICHUE HABBIKAMU HCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX ITPOTPaMM MPH
peleHnuy 3aaa4.

MPUMEPHOE COJEPXKAHUE OBIIEOBPA3OBATEJLHON YUEBHOM
TV CHUIIAHBI

1. Copnep:xanue
(ocHOBHBIE pa3/iesibl U KPaTKoOe coJepKaHue TeM M pa3/iesioB)

Beeoenue
MaremaTuka B Hayke, TEXHUKE, SKOHOMHKE, WH(GOPMAIMOHHBIX TEXHOJIOTUSX WU
MPAKTUYECKON NIeSITENLHOCTH. Llenu u 3a1aun M3ydeHus MaTeMaTUKUA MPU OCBOE-
uHuu npodeccuit CI1O u cnenmansuocteit CIIO.

AJITEBPA

Paszeumue nonsmus o yucne
Llenbie u parmoHanbHbIC unciaa. JlelicTBuTenbHbIC Ynucia. [Ipubaudicenvle 8biuic-
nenus. Komnnexcunvie yucaa.
Kopnu, cmenenu u noeapugmoi



Kopnu u cmenenu. Kopau HaTypaiabHOU CTETIEHU U3 YUCA U UX cBoKcTBa. CTemne-
HU C PallMOHAJbHBIMU NOKA3aTEIsIMU, UX CBOKMCTBA. CTENEHU C AEHCTBUTEIbHBIMU
nokazarensamMu. Ceoticmea cmenenu ¢ 0eticmeumenbHbiM NOKA3ameiem.
Jlozapugpm. Jloeapugm uucna. OcHOBHOE jorapupmMuyeckoe ToxzaecTBo. Jlecs-
TUYHBIC U HaTypalibHbIe Jorapudmel. [IpaBuna aeiictBuit ¢ norapudmamu. Ilepe-
X0Jl K HOBOMY OCHOBAHHUIO.
Ilpeobpazosanue ancebpauueckux swvipasxiceruii. IlpeodpazoBaHne palMOHAIBHBIX,
WPPAMOHATBHBIX CTEMEHHBIX, TOKA3aTEIIbHBIX U JIOTAPU(OMHUIECKUX BHIPAKCHHIM.
IIpaxmuueckue 3anamus
ApudmMernueckre AEUCTBUS HAJ YHUCIAMHU, HAXOXKIECHUE MPHUOIMKEHHBIX 3HAUYEC-
HUWA BEJIMYMH U TOTPEIIHOCTEH BBIYMCICHUIN (a0COMIOTHOM M OTHOCHUTEIBHOM),
CpPaBHEHHE YHUCIIOBBIX BBIPAKEHUH.
Brruncienne u cpaBHEHNE KOPHEW. BpINOIIHEHUE pacyeToOB C paJuKalaMu.
Pemenrue uppanmoHanpHbIX ypaBHeHUN. HaxoxkneHue 3Ha4YeHUM CTENEHEU C pa-
MOHAJIBHBIMU TOKa3aTensiMu. CpaBHeHue crerneHneld. [IpeobpazoBaHus BbIpake-
HUM, COAEpKAIINX CTETIEHU. PellieHne moKa3aTelbHbIX YPABHEHUI.
Peuienne npukinagHbIX 3aa4.
Haxoxnenue 3HaueHuii norapudma 1no mpous3BOJIBHOMY OcHOBaHMIO. [lepexon ot
OJIHOTO
OCHOBaHMs K Ipyromy. Berurciienue u cpapHeHue jorapudmos. Jlorapudmupona-
HUE U MOTECHIIMPOBAHUE BBIPAKEHUHN.
[IpubnmKeHHbIE BEIYMCIICHUS U PEIICHUS MPUKIAAHBIX 3a/1a4.
Pemenue norapu(pmMuyecKkux ypaBHEHH.

OCHOBBI TPUTOHOMETPUN

OcHogHble noHAmuUsL

Pannannas mepa yrna. Bpamarensnoe asukenne. CHHyC, KOCUHYC, TAHTE€HC U KO-
TAHI€HC YUCTIA.
OCHOBHbBIE TPUTOHOMETPUUECKUE TOKIECTBA
®opmyinsl npuBeneHUs. PopMyisl ciioxeHuss. PopMyisl yaBoenus Popmynvl no-
JIOBUHHO20 Yead.
[TpeoOpazoBanHus MPOCTEUIIUX TPUTOHOMETPUUECKUX BBIPAKEHUN
[IpeoOpa3zoBanue CyMMBbI TPUTOHOMETPpUUECKUX (QYHKIIHMA B IPOU3BEICHUE U TIPO-
U3BEJICHUS B CYMMY. Buipasicenue mpuconomempuueckux QyHKyuil uepe3 maHeeHc
NOJIOBUHHO20 Ap2yMeEeHmA.
TpuroHoMmeTpuueckue ypaBHEHUsI 1 HEPABEHCTBA
[IpocTeiimme TpUrOHOMETPUUECKUE YpaBHEHUS. [[pocmetiuiue mpuzonomempuye-
CKUe HepageHcmed.
Obpamuvie mpueconomempuueckue QyHkyuu. ApKCUHYC, apKKOCUHYC, ApKTAHT€HC.
IIpaxmuueckue 3anamus
PanuaHHbI METON U3MEPEHUS YTIIOB BPALLICHUS U CBA3b C IPaJyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYJBI CIOXKCHHUS, YIBOCHUS,
npeo0pa3oBaHUe CYMMbl TPUTOHOMETPUYECKUX (QYHKIIUN B MIPOU3BEICHUE, TTPE00-
pa3oBaHUE TIPOU3BEACHUSI TPUTOHOMETpUIEeCKuX (QyHKIMil B cymmy. [Ipocrteitmme
TPUTOHOMETPHUUECKHE YPAaBHEHUSI U HEPABEHCTBA.




OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIINH: aPKCUHYC, APKKOCHHYC, pKTAHTEHC.
®YHKIIMU, X CBOMCTBA u TPA®HKN

@ynuxyuu. O61acTh ONpEACIICHUS U MHOXKECTBO 3HaYeHUM; rpaduk GyHKIMH, MO-

cTpoeHue rpaukoB GyHKIUN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

Cesoticmeéa ¢ynkyuu. MOHOTOHHOCTh, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTD,

NepUoOMYHOCTh. [IpoMeXXyTKM Bo3pacTaHusi U yObIBaHUsA, HauOoJblIee U

HaMMeEHbIIee 3HAYCHHs], TOUKH dKcTpemyma. ['paduueckas unrepnperanus. [pu-

Mepbl (YHKIIMOHATBHBIX 3aBHUCHMOCTEH B pEalbHBIX MPOIECcCax M SIBICHUSIX.

ApudmeTrnueckue onepanuu HaJl GyHKIUSIMU.

Crnoxnast pyHKIUs (kommo3utus). [lonsamue o HenpepvleHOCHU (YHKYUU.

Obpamuvie @yukyuu. Obaracme onpedeieHus u 001ACMb 3HAYEHUL O0OPAMHOLL

@dyHryuu.

I'pagux oopamnou gpynkyuu.

CreneHHble, MOKa3aTeJabHbIE, JIOTAPU(PMUUECKHE U TPUTOHOMETPUYECKHE (DYyHK-

1107078

OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITHH.

Omnpenenenus GyHKIUN, X CBOMCTBA U TpapUKH.

[TpeoOpa3oBanus rpadukos. IlapamienbHblii epeHOC, CUMMETPUS OTHOCUTEIBHO

ocell KOOpAMHAT U CUMMETPHsI OTHOCUTENIPHO Hayala KOOPAMHAT, CUMMETPHUS OT-

HOCUTEJIBHO MPSIMOM Y = X, pacTsDKEHUE U CKAaTUE BI0JIb OCEl KOOpIMHAT.

lIpakmuueckue 3ausamusi

[Tpumepsl 3aBHCUMOCTEN MEXIy MepeMEHHBIMU B PEATbHBIX MPOIEccax U3 CMEX-

HbIX auciuiuiiH. Onpenenenue ¢yHkuuid. Iloctpoenne u ureHue rpaduKoB

¢bynkuunid. UccnenoBanue ¢pyHkunu. CBOMCTBA JIMHEWMHOW, KBaAPATUYHOM, KycOU-

HO-JIMHEWHON M ApoOHO-TMHENHON (QyHkuui. HempepbiBHbIE UM MEpUOANYECKUE

¢bynkuuu. CBoiicTBa U rpadMKi CUHYyca, KOCMHYCA, TAHT€Hca U KoTaHreHnca. O0-

patHbie QyHKIMH U uX rpadguku. OOpaTHbIE TPUTOHOMETpPUYECKHE (YHKIIUH.

[IpeoOpazoBanus rpaduka Qynkiuu. ['apmonnueckue konebanus. [lpuknagHbie

3aJlauH.

[TokazarenbHble, JorapupMUIecKue, TPUTOHOMETPUUYECKUE YPABHEHUS U HEpaGeH-

cmea.

HAYAJTA MATEMATHUYECKOI'O AHAJIN3A

Ilocneoosamenvrocmu. CriocoObl 3a7jaHUSI M CBOMCTBA YMCIIOBBIX MOCJIEIOBATEb-
HOCTEHN.
llousmue o npedene nocneoosamenvrocmu. Cywecmeoganue npeoena MOHOMOH-
HOU ocpanuyenHol nociedosamenbHocmu. CyMMHPOBAHHUE MOCTIEI0BATEILHOCTEH.
beckoHneuHo yObIBarolas reoMeTpuyeckast Iporpeccus 1 €€ CyMmma.
Ilpouseoonas. Ilonarre o Mpou3BoAHON (YHKIIMH, €€ TeOMETPpUUECKUN U hu3nde-
CKUW CMBIC. YpaBHEHHUE KacarelbHOU K rpaduky pyHkiuu. IIpousBoanbie cyM-
MBI, PA3HOCTH, ITPOU3BEICHUS, YaCcTHbIC. [[pON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
bynaknuii. [IpuMeHnenre Mpou3BOAHON K UCCIIENOBAHUIO (DYHKIIMA U TIOCTPOCHUIO
rpadukoB. Ilpouszsoousvie 06pamuo hynKyuu u KOMno3uyuu QyHKyuu.
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[IpuMepb! UCIIOIB30BaHUs MPOU3BOAHON I HAXOXKICHHS HAWUIY4IIEro PeLIeHUs
B MPUKIIAHBIX 3a7a4ax. Bropas nmpou3BoaHas, €€ TeOMETPUUYECKUNA U (PU3HUECKUIt
CMBICIL.
HaxoxaeHnue ckopocTu Juisl mpolecca, 3aaHHoro GopMyioi u rpaduxom.
llepsoobpasnas u unmeepan. llpuMeHeHHE ONpPENENIEHHOTO WHTErpaga Jyis
HAXOXJEHUS IUIOIIAAW KpUBOJIMHEMHOW Ttpamnenuu. Dopmyna HerotoHa—
Jleitonuna. Ilpumepsl npuMeHeHHs] HHTETpasia B PU3UKE U T€OMETPHH.
IIpaxmuueckue 3anamus
YucnoBas MoOCIeI0BATEIBHOCTh, CIIOCOOBI €€ 3aJaHusl, BBIYUCIEHUS YJIEHOB IMO-
cienoBarenbHoCcTH. IIpenen mocnenoBarenbHOCTH. becKOHEUHO yOBIBaroIIasi reo-
METpUYECKask IPOTrPECCHs.
[Ipon3BonHAsA: MEXaHUYECKUN U TEOMETPUYECKUM CMBICII IPOU3BOIHOM.
YpaBHeHue kacatenbHoU B ob1ieM Buse. [IpaBuna u dopmyinsl auddepenurpona-
HUSl, TabIKLa IPOU3BOAHBIX AJIEeMEHTapHbIX QyHKUuMH. MccaenoBanue QyHKINHU C
NOMOIUIbIO MTpou3BogHON. HaxoxaeHne HanbobIIero, HAMMEHBLIETO 3HAYCHUS U
HKCTPEMAJIbHBIX 3HAUCHUN (QYHKIUU.
Wurerpan u nepBooOpasnas. Teopema HetoTona—IJleitOnuna. [Ipumenenue unre-
rpajia K BIYUCIICHUIO (PU3HUECKUX BEJIMYUH U IJIOLIAIEH.
YPABHEHUA U HEPABEHCTBA

Ypasnenus u cucmemvr ypaeunenuu. PanmoHalbHbIE, MppalMOHAIbHBIC, IOKa3a-
TEJIbHBIE U TPUTOHOMETPUUYECKNE YPABHEHHS U CUCTEMBL.
PaBHOCMIBHOCTH ypaBHEHHM, HEPABEHCTB, CUCTEM.
OcCHOBHBIE TTPUEMBI UX PEIICHUS (PAa3T0KEHUE HA MHOXKUTENIM, BBEJEHUE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpadyuuecKuil METO).
Hepagencmea. PaumoHanbHble, WppAalMOHAIBHBIE, TOKA3aTEIbHBIE U MPUSOHO-
Mmempuyeckue HepaBeHCTBA. OCHOBHBIE NPUEMBI UX PELICHUS.
Hcnonvzosanue ceoticmeé u epagukos gyukyutl npu peuienuy ypagHeHull u Hepa-
eencms. Meto nnTepBasioB. 300pakeHre Ha KOOPAUHATHOM MJIOCKOCTU MHOXe-
CTBA PELICHUN YPaBHEHUN U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.
Tpuxnaounvle 3a0auu
[IpruMeHeHne MaTeMaTUYECKUX METOMOB Ul PELICHUS CONEPKATEIbHBIX 3a1a4 U3
pa3IMyYHBIX 00JacTel HayKH U MPaKTUKU.
HHTtepriperanys pe3ysbraTa, y4eT peaabHbIX OIPAHUYCHUN.
IIpaxmuueckue 3anamus
Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHMil. [IpeoOpa3oBanue ypaBHEHU.
OcHOBHBIE NIPUEMBI PELIEHNS YPAaBHEHUH. PellleHne cucTeM ypaBHEHHUI.
Hcnonb3zoBanue CBOMCTB U rpaprkoB (GYHKLMIA 1Sl pellIeHUs] ypaBHEHUH U Hepa-
BEHCTB.

KOMBEUHATOPUKA, CTATUCTHUKA U TEOPUSI BEPOSITHOCTEN

DnemerHmvl KOMOUHAMOPUKU

OcHOBHbBIE TOHATHS KOMOMHATOPHUKH. 3a1a4u Ha MOJACYET YHCiIa pa3MelleHul,
MepPEeCTaHOBOK, coueTanuii. Pemenue 3aga4 Ha nepedop BapuantoB. Gopmyna Ou-
HoMa HeroToHa.
CpoiicTBa OnHOMUHATBHBIX KOd(hdurmenToB. Tpeyronpauk [Tackans.
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Onemenmul meopuu 6eposimHoOCmeri
CoObITHE, BEpOSITHOCTh COOBITHS, CIIO)KEHHE U YMHOXEHUE BEPOSITHOCTEN. [loHs-
mue 0 Hezasucumocmu coovimuti. [[uckpemmuas ciyuaiiHas 6eluyUHd, 3aKOH ee
pacnpeoeeHusl.
Yucnosvie xapakmepucmurku OUCKPEmMHOU CAYYauHOU eaudunsl. [lonamue o 3a-
KOHe OONbUUX yucer.
Onemenmol MamemMamuieckol Cmamucmuky
[IpencraBnenne naHHbBIX (TAOJUIIBI, TUATPAMMBI, TPAPUKN), ceHepaIbHAsL COBOKYN-
HOCMb, 8b100pKA, cpedHee apupmemudeckoe, meouana. Ilonamue o 3a0auax ma-
memamuyeckou CmamucmuKu.
Pewenue npakmuueckux 3a0au ¢ npumenenuem 6epoamHOCHHbIX MEMOO08.
IIpaxmuueckue 3anamus
Hcrtopust pa3BUTHS KOMOWHATOPUKU, TEOPHH BEPOSITHOCTEH M CTATHUCTUKU U WX
pOJIb B PAa3IMUHBIX cepax YeJIOBEUeCKOU Ku3HeaesaTenbHocTU. [IpaBuia koMOu-
HaTOpUKH. Penienne koMOMHATOPHBIX 3a/1ay. PazMelienus, coueTanus u nepecra-
HOBKU. buHoMm HeroroHa u tpeyronsnauk [lackans. [Ipuknaassie 3agauu.
Kitaccuueckoe omnpenesieHHe BEpPOSITHOCTH, CBOMCTBA BEPOSITHOCTEHM, Teopema O
CyMM€ BepoATHOCTeU. Brruuciienne BepositHocten. Ilpuknagneie 3amauu. [Ipen-
CTaBJICHHE YHCIIOBBIX NaHHBIX. [IpuKianHbie 3agaun.
['EOMETPUA
LIpsimule u nrockocmu 8 npocmpancmee
B3auMHOe pacnonioxeHne IByX MPAMBIX B npocTtpadcTse. [lapamnensHOCTh mpsi-
MOH 1 1ockocTH. lapamiensHoCTh iockocTel. [leprneHauKyIsIpHOCTh IPSIMOM U
TJTIOCKOCTH.
[leprieHIUKYIISIp ¥ HAKJIOHHAS. YTOJ MEXKy MPSMOU U INIOCKOCTBIO. [[ByrpaHHbIN
YTOJL
Yron Mexay IIocKoCTAMU. [leprneHanKyIapHOCTh ABYX ITIOCKOCTEN.
['eoMeTpudeckue mpeoOpa3zoBaHus MPOCTPAHCTBA: MapaJUICIbHBIA MEPEHOC, CUM-
METPHS OTHOCUTENIBHO IIJIOCKOCTH.
[TapannensHoe mpoekTupoBanue. Iliowads opmozonanvuol npoexyuu. N300pa-
YKEHUE TTPOCTPAHCTBEHHBIX (PUTyp.
Mnoeoepannuxu
Bepuunsl, pebpa, rpanu MHOTOTpaHHUKA. Passepmra. MHozoepanusie yenvi. Boi-
nyKavie MHo2oepaunuxku. Teopema Jiinepa.
[Tpusma. Ilpsimas u naxnonnas npusma. llpaBunbHas npusma. [lapannenenunesn.
Ky0.
ITupamua. [IpaBunbHas nupamMuaa. Y cedeHHas nupamuaa. Terpasap.
CummMmeTtpuu B Ky0Oe, B mapajuiesieluIeie, B Mpu3Me U MUpaMuje.
Ceuenus kyOa, IPU3MbI U TUPAMHUIBI.
[IpencraBnenne o MpaBUIBLHBIX MHOTOTPAaHHUKAX (TeTpalape, Kyde, oKTadipe, J10-
JIeKadJIpe U UKOCAdIpe).
Tena 1 MOBEPXHOCTHU BpAILCHUS
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Humuaap u xoHyc. YceueHHbIH KOoHyc. OCHOBaHUE, BBICOTA, OOKOBas MOBEPX-
HOCTb, OOpa3zytomiasi, pa3BepTka. OceBble CEUEHUS U CEUEHMs, MapajlieNbHbIE OC-
HOBAHUIO.

ap u chepa, nux ceuenus. KacarenpHas 10ckocTh K cdepe.

W3mepeHust B reoMeTpun

O0beM u ero usmepenue. MurerpanpHas popmyina oobema.

®opmysl 00beMa KyOa, IpSMOYToJIbHOTO MapaiesienuIea, IPpU3Mbl, HUIHHIPA.
®opmynsl 00beMa mupaMuAbl U KoHyca. DOpMyJibl IOMAAN TOBEPXHOCTEH IH-
JUHIpa U

KoHyca. @opmyJsiel 00beMa 11apa U IIonaau chepsl.

[Tomo6ue Ten. OTHOIICHMS TUIOIIAICH MTOBEPXHOCTEH U 00EMOB TTOT00HBIX TE.
KoopaunaTel 1 BEKTOpBI

[IpsimoyroJibHas (IekapToBa) cucTeMa KoopAuHAT B rpocTpaHcTBe. Dopmyna pac-
CTOSIHUSI MEX/1y IByMsI TOUKaMU. Y paBHEHUS CHepbl, nIOCKOCMU U NPAMOLL.
BekTopbl. Monynb BekTopa. PaBeHCTBO BeKTOpOB. Ci105K€HHE BEKTOPOB. Y MHOXKE-
HUE BEKTOpAa Ha 4uCio. Pa3jo)keHne BEKTOpa II0 HAIPABICHUAM. YTOI MEXKIY
nByMs BekTopaMu. [Ipoeknus BekTopa Ha ock. KoopauHatel Bekropa. CkansipHoe
IIPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHue KOOPAWMHAT U BEKTOPOB IIPU PELICHUU MAaTEMATUYECKUX U IPHU-
KJIaJIHBIX 3a]1a4.

IIpaxmuueckue 3anamus

[Ipu3HaKK B3aMMHOTO PACIIONOKEHUS IPSAMBIX. YTOI MEXAY NPAMBIMHU. B3auMHoe
PACIIOJIOKEHUE MPSAMBIX U IUIOCKOCTEN. [leprneHauKynsp u HaKIOHHAsA K IUIOCKO-
CTU. YTOJI MEXAY NMPSAMON U IIOCKOCTBIO. TE€OpeEMBI O B3aMMHOM PaCIIOJIOKECHUU
MPSAMOU U TIIOCKOCTH.

Teopema o Tpex nepneHIuKyIspax.

[Ipu3Haky 1 CBOMCTBA MAPAIUICIBHBIX U NEPIECHIUKYISPHBIX ITIOCKOCTEH.
PaccTostHue OT TOYKM 10 INIOCKOCTH, OT IIPSAMOM 10 TUNIOCKOCTH, PACCTOSTHUE MEXK-
Ny TUIOCKOCTSIMU, MEXIY CKPEIIUBAIOIIUMUCS MPSAMBIMU, MEXKIY IIPOU3BOJIBHBIMU
dburypamu B IpoCTPaHCTBE.

[TapanienbHOEe MPOEKTHPOBAHUE U €ro CBOMCTBa. Teopema o niowaou opmozo-
HANbHOU NPOeKyUuU MHO20y20bHUKA. B3anMHOE pacroyioKEHUE MPOCTPAHCTBEH-
HBIX (uryp.

Paznuunble BUABI MHOTOIPaHHUKOB. VX n3o0paxkenus. CeueHusi, pa3BEpTKU MHO-
rorpaHHukoB. [lmomaae nmoBepxHocTy. Buael cummeTpuii B npoctpancTBe. Cum-
METpHS TEJ BpallleHUs! 1 MHOTOI'PaHHUKOB. Brluncnenue mionaaei 1 00bemMoB.
Bekropsl. JlelictBus ¢ BekTopaMu. [lexkapTroBa cucrema KOOpAMWHAT B MPOCTPaH-
CTBE.

VYpaBHeHUE OKPYKHOCTH, cepbl, IIOCKOCTH. PaccTosiHue Mexy Toukamu. Jlei-
CTBUSI C BEKTOPAMHM, 33JaHHbIMU KoopAuHATamMHu. CKaJspHOE NPOU3BEACHUE BEK-
TOpOB. BEKTOpHOE ypaBHEHHE NPSIMOM M ILIOCKOCTH. VMCronp30BaHME BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHHN.
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J7is BHEAyAUTOPHBIX 3aHATHI CTYJACHTaM HapsiAy ¢ PELICHUEM 3a7a4 U BbI-
MOJIHEHUSI TPAKTUYECKUX 3aJJaHUN MOXKHO MPEJIOKUTH TEMbl UCCIIEIOBATEIBCKUX
U pedepaTuBHBIX pabOT, B KOTOPBIX BMECTO CEPUH OTIEIBHBIX MEIKUX 3a7a4 U
YOPAKHEHUI MpeJiaraloTcsi CIOKETHBIE 3aJlaHus, TPeOyIolue IIUTeIbHOM pabo-
Thl B paMKax OJHOM MaTeMaTU4YeCKOW CUTyalluu. DTU TEMbl MOTYT OBITb KaK MH-
JUBUTyJIbHBIMU 33JJaHUSIMU, TaK W TPYIIIOBBIMU NI COBMECTHOTO BBITIOJHEHUS
UCCJIEIOBAHUS.

Ipumepnvie memot pepepamos (00Kk1a008), UCCIe008AMENbCKUX NPOCKNOS
* HenpepriBHBIE 1pO0OH.

* [IpumeHeHre CIOKHBIX MPOIICHTOB B AKOHOMUYECKUX pacueTax.
* [TapannenpHO€ MPOECKTUPOBAHUE.

» CpenHue 3HaUY€HUS U UX IPUMEHEHHUE B CTATUCTUKE.

* BekTOopHOE 3a1aHue IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

* Cl10’)k€HHE TAPMOHMYECKUX KOJICOaHUH.

* ['pauueckoe perieHre ypaBHeHU 1 HEPABEHCTB.

* [IpaBuIibHBIE U TOMYTIPABUIIBHBIE MHOTOTPAHHUKH.

* Konnueckue ceueHust ¥ X IPUMEHEHUE B TEXHUKE.

* [lonstne nuddepenumana u ero NPUIOKEHHUS.

» CxeMbl TOBTOPHBIX UCTIBITAaHUHN bepHyIu.

* UccnenoBanue ypaBHEHHU U HEPABEHCTB € TAPAMETPOM.

Temamuueckuii naan (300 uacos):

Koan4yecTBo 4acoB

HaunmenoBanue Teoperuyeckunii IIpakTHKYMBI
TeMbl MaTepuas

1. Beeaenue 2 -
2. Pa3BuTHe NOHATHS 0 YHCJIE

3. KopHu, crenenu, jorapugpmsol 4 4
4. OCHOBBI TPUTOHOMETPHH 14 14
5. ®yHkumu, ux cBOicTBa U rpadpuku 19 31
6. Hayajia MaTeMaTH4eCKOIro aHAJIM3a 22 30
7. YpaBHeHUsI U HEPABEHCTBA 30 30
8. DiieMeHTBhI KOMOMHATOPUKH 4 4
9. J1eMeHTbl MATEMaTHYeCKOH CTATHCTHKH

10. IIpsiMbIe U MJIOCKOCTH B POCTPAHCTBE 4 6
11. MHOrorpaHHUKH U TeJla BPALECHHUS 18 20
12. U3mepeHne reoMeTpUYeCKUX BeJIHYUH 8 8
Hroro 139 161
Bcero 300
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Conepxanue yaeonoi gucuurummabl «MATEMATUKA»

HaumenoBaHue pasjaeia

KoauuyecTBo 4ya-
COB Ha pa3jen

Camo-
CTOSI-
TeJlb-

Hasl
padora

Ayam-
TOpHAas
padora

TeMmbl pasgena

YpoBHHU
OCBOEHHUA

1 cemectp

Baeaenue.

Pa3BuTtue nousATus o yuc-
Je.
DJIEeMEHTHI
pHUKH.

1. JleiicTBUTEIBHEIC YHC-
na

KOMOHHATO-

6 2

Maremaruka B Hayke, TEXHH-
K€, SKOHOMHKE, HH(pOpMAaIH-
OHHBIX TEXHOJIOTHSIX W TMpak-
THYCECKO# aesTenbHOCcTU. Llenu
Y 33/1a4d U3yYCHUSI MaTeMaTHu-
KM TIPH OCBOCHHUU Mpodeccuit
CIIO u cnenuansaocteit CIIO.
IlonsTue JIEHCTBUTEIIEHOTO
yuciaa. MHOXKECTBA  YHCEI.
CBolicTBa JEeUCTBUTEIbHBIX
YHCe]l.

MeTon MaTemMaTHYeCKOW HH-
JYKITUH.

IlepecranoBku. Pa3menieHus.
CouecTaHus

1,2

JlokasarenbcTBa YHCIIOBBIX
HEpaBeHCTB. JlemuMocTh 1ie-
abix  yucen. CpaBHEHHMs IO
MO0 m. 3aJadu C IeJo-
YHCJICHHBIMU HEU3BECTHBIMU

1,2

PazButne nonsaTus o unc-
ze.
ONeMEeHTbI
PHKH.
VYpaBHEHHUS U HEPABEH-
CTBA.

2. PaninonanbeHble ypas-
HEHUS U HEPaBEHCTBA

KOMOMHATO-

PanyonaneHble  BBIpaKEHHS.
®opmynsl 6mHOMa HploTOHA,
CYMMBI U Pa3HOCTHU CTENECHEN

2,3

/leneHne  MHOrOWIEHOB ¢
ocratkoM. Anroput™m EBknu-
na. Kopenb mHorounena. Teo-
pema be3zy. PanuoHnanbHbie
ypaBHeHus. CHUCTEMBI panuo-
HAJIBHBIX ypaBHeHUW. Panmo-
HalnbHble HepaBeHcTBa. Cu-
CTEMBI paAIMOHATBHBIX YypaB-
HEHUU

MeToi WHTEpPBAJIOB PpPEIICHUS
HEpaBEHCTB.  PanuoHanbHbIE
HepaBeHcTBa. Hectporue He-
paBeHctBa. Cuctembl panuo-
HaJIbHBIX HEPABEHCTB

2,3
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Kophu, crenenu, jgora-
pUQMBL.

DyHKIMHU, UX CBOWCTBA U
rpaduku

3.Kopens crenenu N.

[Tonsarue ¢ynkuum u e€ rpa-
¢uka. Oynknus y = x". Ilo-
HATHE KOpHs creneHu n. Kop-
HHM 4ETHOM M HEYETHOU CTere-
Hel. ApudMeTuyeckuii Ko-
penb. CBoiicTBa KOpHEH cTe-
nenn n. DyHkuua y = Vx (x >
0). ®ynkuusa y = Vx. Kopens
CTCTIICHH n W3 HATYpaJbHOTO
gyrcna. CTeneHb ¢ paluoHalb-
HbIM TIOKa3zaTesnieM. CBoMCTBa
CTETICHU C PAIlMOHAIBHBIM T0-
KazaTelieM

2,3

Kopnu, crenenu, nora-
pUQMBIL.

Hauyana maremaruyecko-
ro aHaiu3a.

4.CTtereHb I0JI0KUTEIb-
HOT'O 4HcJIa.

[TonsaTue mpenena mocienoBa-
TEIILHOCTH.

CgoiictBa nmpenenoB. becko-
HEYHO yOBIBAIOIIAsl TEOMETPH-
yeckas mporpeccus. Uucno e.
[TonsiTue crenenu ¢ uppaunuo-
HaJIbHBIM IOKa3areiieM. Iloka-
3arenbHas QYHKIUS

1,2

Kopuu, crenenu, nora-
pudMBI.

OYHKIINH, UX CBOWCTBA U
rpaduku

5. Jlorapudhmbl

[Tonsitue norapudma. Coii-
CTBa JIOTapU(PMOB.
Hecsatuunbie gorapudmel. Jlo-
rapupmMuyecKas byHKIHS.
Crenennsle QyHKINN

2,3

VYpaBHEHHUs U HEPABEH-
CTBa.

6.IlokazarenbHbIe U JIO-
rapupMHUecKue ypaBHe-
HUS U HEpaBEHCTBA

[Ipocreiime noOKa3aTeIbHbIC
YpaBHEHUS.

[Ipocreiimme  nmorapudmuue-
CKHE YpaBHEHHUS.

VYpaBHeHuUs, CBOISAIIMECT K
IIPOCTEUIIMM 3aMEHOW HEU3-
BECTHOI'O

2,3

[Ipocreiimne rokasaTenbHbIE
HEPaBEHCTBA.

[Ipocreiimme  norapudmuye-
CKHE HEpaBEHCTBA.
HepasenctBa, consdimuecs K
MPOCTEUIIMM 3aMEHOW Heus-
BECTHOI'O

2,3

OCHOBBI TPUTOHOMETPHH.

7. TpuroHoMeTpudecKue
bopMyIibt

[Tonsitue yrna. Paguannas me-
pa yrna. OnpeneneHue cuHyca
U KO cuHyca yriia. OCHOBHbIE
(dhopMyIbI 1Sl CUHYCa U KOCH-
Hyca yria. ApkCuHyc. ApPKKO-
cunyc. IIpumepsl ucnonab3oBa-
HUSI apKCUHYCa W apKKOCUHY-
ca. Dopmynbl A1 apKCUHYCa U
apKKOCHHYCA.

1,2

OmnpenencHue TaHreHCA W KO-
TAHT'CHCA yTJIa.

2,3
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OcHoBHBbIE (OPMYIIBI AJIS TaH-
reHCca ¥ KOTaHIeHca yriaa Apk-
TaHI'€HC. APKKOTaHI'€HC.
IIpumepsr HCIIOJIb30BaHU
apKTaHIeHca U apKKOTaHIeHCa.
Kocunyc pa3sHOCTH M KOCHUHYC
CYMMBI JIBYX yrjiaoB. QopMyiibl
JUIsL apKTaHI'€HCa U apKKOTaH-
reHca

@opmynbl Ui TOTOTHUTEb-
HBIX YIJIOB.

CuHyC CyMMBI U CUHYC pa3HO-
CTH JIByX YIJIOB.

CyMMa 1 pa3HOCTh CHHYCOB U
KOCHHYCOB

2,3

@opmyna Uit IBOMHBIX U IIO-
JIOBUHHBIX YIJIOB.
[IpousBeneHne CHHYCOB U KO-
CHUHYCOB.

DOopMyIIbI sl TAHTEHCOB

2,3

OCHOBBI TPUTOHOMETPHUH.
DyHKIMU, UX CBOMCTBA U
rpadukH.

8. Tpuronomerpuueckue
byHKIIMN

OyHKIua Y=COSX. DyHKUUA
y=sinx. ®ynkuus y=tgx

1,2

OyHk1usa y=ctgx

1,2

OCHOBBI TPUTOHOMETPHUH.
VYpaBHeHHs] M HepaBeH-
CTBa.

9. Tpuronomerpuueckue
YpaBHEHUS U HEPAaBEH-
CTBa

[Ipocreiimme TpUrOHOMETPH-
YECKHUE YPABHEHUSI.
VYpaBHeHUs, CBOIAIIMECT K
IIPOCTEUIIMM 3aMEHOW HEU3-
BECTHOTO

2,3

[IpumeHeHnEe OCHOBHBIE TpHU-
TOHOMETPUYECKUX dhopmyn
JUISL peIlIeHUs] ypaBHEHUH.
OnHOpOoHBIE YpaBHEHUS.
[Ipocreiimme HepaBeHCTBA U1
cuHyca # KocuHyca. IIpo-
CTEHIIMEe HEepaBeHCTBA s
TaHT'€HCa U KOTaHIeHca

2,3

HepaBenctBa, cBoasmuecs K
MPOCTEUIIMM 3aMEHOW Heus-
BECTHOro. BBenenue BCIoMo-
raTeJpHOro yrjia. 3aMeHa He-
M3BECTHOTO t=SiNX+COSX.

1,2

JIeMeHTHI MaTeEMaTHYe-
CKOH CTaTUCTHKH.

10. BeposiTHOCTH COOBI-
TS

[TonsiTHe BEpPOSITHOCTU COOBI-
Tusi. CBoOMCTBAa BEPOSITHOCTU
coObITHs. OTHOCUTETbHAS 4Ya-
CTOTa COOBITHUS

1,2

DJeMeHTEl MaTeMaTHye-
CKO¥ CTaTUCTHKMU.

11. Yacrora. YcnoBHas
BEPOSITHOCTH

VYcnoBHas BeposTHOCTh. Hesza-
BUCHUMBIE COOBITHSA

1,2
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DJIeMEHTEI MaTeEMaTUye- 4 Maremarudeckoe OXHUOaHUE. 1
CKOM CTaTUCTHUKHU. C1oXHBIM ONBIT
12. Hacrora. YenosHas 2 ®opmyna beprnymmu. 3akon 1,2
BEpPOSITHOCTb. Maremaru- GOJIBIINX YHCe
YecKoe 0XKHJIaHue. 3aKOH
0OJBIIMX YHUCET
Hrorosoe 3ansitue
2 cemecTp
AuHMA 2 DneMeHTapHbIe (PyHKITUH. 2,3
DyHKINH, UX CBOWCTBA U Ob6nactp omnpeneneHus u 00-
rpaduKkH. JaCTh U3MEHEHUS (DYHKIIUH.
1. ®ynkumu u ux rpadu- Orpann4eHHOCTb (DYHKIIHU.
KH YETHOCTD, HEUETHOCTD, IEPH-
OJIMIHOCTH (DYHKITHIA.
I'eometpus 2 VYTIiabl 1 OTpE3KH, CBSI3aHHBIE C 1,2,3
1.IloBTOpeHue niaHu- OKPYKHOCTBIO
METpUH Pemenue TpeyroabHUKOB.
Teopembl MeHnenas u UeBbl.
Dnunc, rurepooda, mapado-
aa
AunHMA 2 [IpomexyTku Bo3pacTaHus, 2,3
ODYHKINH, UX CBOWCTBA U yOBIBaHUsI, 3HAKOIIOCTOSIHCTBA
rpaduKH. u Hynu pynkuuu. Hccneno-
1.®ynkumu u ux rpaduku BaHKE (DYHKIHIA U TIOCTPOE-
HHE uX rpauKoB dJIeMEHTap-
HBIMU MeTo1aMu. OCHOBHEBIE
croco0bl mpeoOpa3oBaHus
rpaduxos. ['paduku QpyHk-
Ui, coepKaluxX MOIYIIH.
I'pacduku cnoxxHbIX QyHKIUI
I'eomerpus 2 [Ipenmer crepeomerpun. Ak- 1,2
2.BBenenne CHOMBI cTepeoMeTpun. Heko-
3.IlapannensHOCTb Mpsi- TOpBIE CIE/ICTBUS U3 AKCHOM.
MBIX U TJIOCKOCTEN [TapannenpHble IPMBIE B
npoctpanctse. [lapamiens-
HOCTB TpEX npsMbIx. [lapan-
JETBLHOCTh NMPSMOH U MIOCKO-
ctu. CkpemuBaronmecs nps-
MbI€. YTIIbI C COHAIPABJICH-
HBIMU CTOPOHAMU
AnHMA 2 [TonsiTne npenena GyHKIMH. 1,2
DyHKIMH, UX CBOWCTBA U OIHOCTOPOHHUE MPEETBI.
rpaduku CoiicTBa npeienoB QyHKIHHA
Hauana marematunuecko-
ro aHajan3a
1. ®yHKUYU U UX rpadu-
KU
2.Ilpenen ¢yHKIMM M He-
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MIPEPHIBHOCTH

I'eomerpus VYron mexay npsmeimu. Ila- 2,3
3.IlapannenbHOCTD Tps- paIeNbHbIE MIOCKOCTH.
MBIX U IJIOCKOCTEM. CBoiicTBa napaiebHbIX
4.1lepneHAMKYISIPHOCTh mockocreit. Terpasap. Ila-
HPSIMBIX U IJIOCKOCTEH paienenumen. 3a1a4u Ha
ocrpoeHue ceuenui. Ilep-
NEHIUKYISIPHBIE TIPSIMBIE B
npocrpanctse. [lapamiens-
HbI€ MPSAMBbIE, TIEPIICHIUKY-
JSIPHBIE K TUIOCKOCTH
AuHMA [TonsaTHE HEPEPBIBHOCTH 1,2
DyHKIMHU, UX CBOWCTBA U ¢dbyakuu. HenpepbIiBHOCTH
rpaduku 3JIEMEHTAPHBIX (YHKIIHH.
Hauvana maremarnyecko- PaspriBHBIE HyHKIIMH
ro aHajau3a
2.Ilpenen pyHkunu u He-
MIPEPHIBHOCTH
I'eomerpus [Ipu3Hak nepneHANKYIIPHO- 2,3
4.1lepneHAUKYIAPHOCTh CTH IIPSIMOM U INTIOCKOCTH.
NPSAMBIX U INTIOCKOCTEMN Teopema o mpsMOM, MEpIICH-
JUKYJISIPHOU K TUIOCKOCTH.
Paccrostaue oT TOUKH 11O
TIoCKOCTH. TeopeMa o Tpéx
NEPIEHANKYIIApax. Yol
MEXAy MPSMOH U TJIOCKO-
CTBIO. [IByrpaHHBbIi yroil.
[Ipu3Hak nepneHuKyIsapHO-
cTu IBYX mockocrei. [Ips-
MOYTOJIbHBIN NTapaJuIeIIeIu-
neql. TpéxrpaHHbIA yroi.
MHororpasHslii yrosu
AnHMA [TonsiTne obpatHON QyHKUIMU. 1,2
DyHKINH, UX CBOUCTBA U B3anmHo-o0partHbie QyHK-
rpadukH. uuu. OOpaTHbIE TPUTOHOMET-
3.06paTHbIe QyHKIUH puueckue pyakiuu. [pume-
PBI UCIIOJIb30BAaHUS OOPATHBIX
TPUTOHOMETPUUYECKHUX (PYHK-
Ui
I'eomeTpus [lonsiTHIE MHOTOTpAaHHUKA. 2,3
4.1lepneHIMKYIAPHOCTH I'eomerpuueckoe Teno. Teo-
MPSAMBIX U IIOCKOCTEM. pema Ditnepa. [Ipuzma
5.MHoOrorpaHHuK"
AnHMA [TonsiTre nmpousBoaHOM. [1po- 2,3
Hauvana maremarnyecko- n3BoJHas cyMMbl. [IpousBon-
ro aHaJIn3a Has pasHoctu. Henpepbi-

4 TlpousBoaHas

HOCTb (DYHKIIUU, UMEIOIIEH

npousBoaHy. Juddepenmu-
an. [IpousBonHas mpoussene-
Hus. [Ipon3BoiHas 4acTHOTO.
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[Ipon3BosHbIE IIEMEHTAPHBIX
¢bynkuuit. [IpousBoaHas
cnoxxuoi ¢ynknuu. [Tpons-
BOJIHAsl OOpaTHON (PYHKIMHU

I'eomerpus IIpocTpaHcTBeHHAs Teopema 2,3
4.IlepneHAMKYISIPHOCTh [Mugaropa
IPSIMBIX U IIJIOCKOCTEN.
S.MHoOrorpaHHuKu"
AnHMA MakcumMyM 1 MUHUMYM 1,2,3
Havana maremarnuecko- ¢byHkuuu. YpaBHEHHE Kaca-
ro aHajau3a TenbHOU. [IpubmmkEHnbIe
5.Ilpumenenue npous- BbIYMCIIeHMs. Teopema o
BOJHOH cpeaHeM
I'eomeTpus [Mupamupa. IlpaBunpHas nu- 2,3
5.MHororpaHHuKu pamuaa. YcedéHHasi nupamu-
Ja.
AuHMA Bospactanue u yObiBaHue 2,3
Hauvana maremarnyecko- ¢bynkuuu. [IponsBoaHbIe
ro aHaJIn3a BBICILIMX MOPSIIKOB. BhImyk-
5.[lpumenenue npous- J0CTh rpaduka GyHKINH.
BOJHOMN OkerpeMyM (QYyHKIMH C eIuH-
CTBEHHON KpPUTHYECKON TOY-
KOH. 3a7auu Ha MAaKCUMYM U
MUHUMYM
I'eomerpus CuMMeTpust B IPOCTPAHCTBE. 1,2
S5.MHoOrorpaHHuku [lonsATHE IPAaBUIBHOTO MHO-
TOrpaHHUKA. DJIEMEHTBI CUM-
METPUHU IPABUIBHBIX MHOTO-
I'PaHHUKOB
AnHMA AcumnToTsl. J[po6HO- 1,2,3
Hauana marematuyecko- nuHenHas Gynkus. [Toctpo-
ro aHajau3a eHue rpa@uKoB GyHKIHI ¢
5.ITpumenenne npous- IPUMEHEHNUEM IIPOU3BOJHOM.
BOJIHOU ®opmyina u psan Teinopa
I'eomerpus [TonsiTue BexTopa. PaBeHCcTBO 1,2,3
6.BekTopsl B MpoCTpaH- BEeKTOpOB. ClI0KEHUE U BBI-
CTBE. yuTaHue BEeKTopoB. Cymma
HECKOJIbKUX BEKTOPOB.
YMHOKEHNE BEKTOPA Ha YHC-
10. KoMmmutanapHbIe BEKTOPBI.
[IpaBuio napannenenunena.
Pa3znoxxenne BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOpaM
AuHMA [TonsaTue nepBooOpa3HON. 1,2
Hauana marematunuecko- 3ameHna nepemeHHou. MHTe-
ro aHaJIn3a TPUPOBAHME IO YACTSM.
6.[1epBooOpazHas 1 vH-
Terpal
I'eomerpus [IpssMmoyronbpHas cucreMa Ko- 1,2
7.MeToz KOOpAMHAT B OpAMHAT B IPOCTPAHCTBE.
IIPOCTPAHCTBE. Koopaunats! Bektopa. Csi3b
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MCXKAY KOOpAHHaTaMH BCKTO-
POB U KOOpAUHATAMH TOYKU

AnHMA [Tnomanb KpUBOJIUHEHHON 1,2,3
Hauana marematudecko- Tpaneunu. OnpenenéHHbIil
ro aHaJIu3a unTerpai. [pubmkénnoe
6.IlepBooOpaznas u uH- BBIYHCIIEHUE ONPEAEIEHHOTO
Terpanl MHTerpaja
I'eomerpus [Ipocreiimume 3axauu B KOOp- 1,2
7.MeToa KOOpJIUHAT B JIMHATaX. YTOJ MEXIy BEKTO-
MIPOCTPAHCTBE pamu. CkaisipHO€ MPOU3Be-
JeHre BEeKTOpoB. Brrumciie-
HUE YTII0B MEXAY MPSMBIMU U
IJIOCKOCTSIMU
AuHMA ®opmyna HeroToHa- 1,2
Hauana matrematnuecko- Jleritbauna. CBolicTBa ormpe-
ro aHajausa nenéHHoro uHrerpana. [lpu-
6. [lepBooOpa3Has u uH- MEHEHHE ONpPeIeIEHHBIX HH-
Terpai TErpajioB B TEOMETPUUECKHUX
u ¢pusnyeckux 3anaqax. [lo-
HaTHE AudQepeHInanbHOTO
ypaBHEHUs. 3aJ1a4uu, TPUBO-
nsmme K auddepeHnuab-
HBIM YPaBHEHUSIM
I'eomerpus LenTpanbHas cuMMeTpus. 1,2
8./IBrkeHus Ocesas cummeTtpus. 3ep-
KasibHasg cummerpus. [lapai-
JenbpHBINA nepenoc. [Ipeodpa-
30BaHUE MOI00MS
AnHMA PaBHOCHIIBHBIE TTpe0Opa3oBa- 2,3
YpaBHEHUS U HEPABEH- HHS ypaBHEHUW. PaBHOCHIIB-
CTBa HBIE TPe0Opa3oBaHus HEpa-
7.PaBHOCWJIBHOCTD ypaB- BEHCTB
HEHUW U HEPABEHCTB
I'eomerpus [Honstue unnunapa. I1no- 2,3
9.lununnp, KoOHYC, TIap 1ab TOBEPXHOCTH IMJIMH]IPA
AnHMA [lonsTue ypaBHEHUs- 2,3
VYpaBHeHUs 1 HEpABEH- cnencteusi. Bo3Benenue
CTBa YpaBHEHUS B YETHYIO CTe-
8.YpaBHECHHSI-CIICICTBHS neHb. [loTeHuupoBanue yo-
rapuMHUYECKUX YPaBHEHHMH.
Hpyrue npeobpa3oBaHus,
MPUBOSIINE K YPABHEHUIO-
cneactBuio. [I[pumenenue He-
CKOJIbKUX TIPeoOpa3oBaHui,
MIPUBOISIINX K YPaBHEHHUIO-
CJIEJICTBHIO
I'eomeTpus [TonsiTue konyca. ITnomanp 2,3
9.Ilununzap, KOHyC, 1I1ap IIOBEPXHOCTU KOHYCa. Yce-
YEHHBI KOHYC
AnHMA Pemenue ypaBHeHu# ¢ no- 1,2

VYpaBHEHHUsI 1 HEPABEH-

MOIIBIO CUCTEM. Y pPaBHEHUS
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CTBa
9.PaBHOCHIIBHOCTD ypaB-
HEHUI 1 HEPaBEHCTB CH-

Buna f(a(x)) = f(B(x)

Pewienne HepaBeHCTB C I10-

cTeMaM MOIIBIO CUCTEM.
HepasencrBa Buia
f(a(x) > f(5(x)
I'eomeTpus Cdepa u map 2,3
9.1unuuap, KOHYC, 11ap
AuHMA Bo3sBenenue ypaBHeHuUs B 12
YpaBHEHHUs U HEPABEH- N
Y4ETHYIO CTCTICHbD.
ciea YMHOKEHHE ypaBHEHUS Ha
1O.PaBHOvCHJILHOCTL byHKITHIO.
YPaBHCHUH Ha MHOMKC- Hpyrue cnocoOsl mpeodpazo-
crBax BAaHWS YPaBHECHUM.
[IpumeHeHre HeCKOIbKUX
npeoOpa3oBaHU.
YpaBHEHHS C JOTIOTHUTEb-
HBIMH YCIIOBHUSIMHU.
I'eomerpus VYpasuenue chepsl. Bzanm- 1,2
9.lununap, KOHYyC, 1I1ap HOE pacroyioxeHue chepsl u
wiockocT. KacarenpHas
IUTOCKOCTH K cdepe. [hnomans
cdepsl. Bzaumuoe pacnoso-
KeHHe ceprl U MPSIMON
AnHMA OcHoBHEBIE TTOHATHA. Bo3Be- 2,3
YpaBHCHHS 1 HEPABCH- JICHUE HEPaBCHCTBA B YETHYIO
CTBa cTenieHb. Bo3Benenue Hepa-
10.PaBHOCHIIBHOCTD HE- BEHCTBA B YETHYIO CTEIICHb.
PaBEHCTB Ha MHOXKECTBAX YMHOKEHHEe HEpaBeHCTBA Ha
¢bysakuu. [Ipyrue npeodpa-
30BaHUA HepaBeHCTB. [Ipume-
HEHHE HECKOJIbKUX Mpeodpa-
3oBaHuii. HepaseHctBa ¢ 10-
TTOJTHUTETBHBIMU YCIIOBHSIMH.
HecTporue nepaBeHcTBa
I'eomerpus Cdepa, BnrcanHas B IUINH- 1,2
9.1lunmHAp, KOHYC, map JPUYECKYIO TIOBEPXHOCTb.
Cdepa, BrricanHas B KOHUYe-
CKYIO MOBEpXHOCTh. CeueHust
WIHHIPUYECKOIN TTOBEPXHO-
ctu. CeueHuss KOHUIECKOU
MTOBEPXHOCTH
AnHMA YpaHenus ¢ Mmoayisimu. He- 2,3
YpaBHEHHs U HEPABEH- paBeHCTBa C MOAYIsIMU. Me-
CTBa TOJT HHTEPBAJIOB ISl HETIpe-
11.MeToa mpoMeKyTKOB PBIBHBIX (DYHKIIHIA
JUIsl ypaBHEHHM U Hepa-
BEHCTB
I'eomeTpus TToustue 06béMa. O0BEM 2,3

10.00BEMBI TEN

MPSIMOYTOJILHOTO Mapa’uiese-
nurnenia. O0BEM psiMoit
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MIPU3MBI.
AnHMA Hcnonep3oBanue odacrei 1,2
YpaBHEHHUs U HEPABEH- CYIIECTBOBaHMSA ()YHKIIHIA.
ctBa 12.Mcnons3oBanue Hcnonws3oBanue HeOTpULa-
CBOWCTB (PyHKLHUH MPU TenbHOCTH yHKUMH. Wc-
pelieHun M0JIb30BaHUE OTPAHUYCHHO-
cTH (PYHKIMH
I'eomerpus Brraucienne 006EMOB TEI C 1,2
10.06bEMBI TEN nomoIneko uaTerpana. O0bEM
HAKJIOHHOM NMPU3MBI.
AnHMA PaBHocuiabHOCTE cucTeM. CH- 1,2
VYpaBHEeHUs U HEPABEH- cTema-ciencTsue. Meroy 3a-
CTBa MEHBI HEU3BECTHBIX.
13.Cucremsbl ypaBHEHUH ¢ Paccyxnenus ¢ 4uciaoBbIMU
HECKOJIbKUMH HEU3BECT- 3HAUCHUSMU TIPU PEIICHUH
HBIMU CHCTEM ypaBHEHUU
I'eomeTpus O0béM mmuHIpa. O0BEM 2,3
10.06bEMBI Te KOHYycCa
AuHMA VYpaBHEHUs ¢ TapaMETPOM. 1,2
VYpaBHeHUs 1 HEPABEH- HepasenctBa ¢ napameTpom.
CTBA. Cucrembl ypaBHEHUH ¢ nlapa-
14.YpaBHeHUs, HEPABEH- METPOM. 3a1auu C YCIOBUSIMHU
CTBa M CUCTEMBI C TIapa-
METPOM
I'eomerpus O6bém mapa. O0BEMBI mIapo- 1,2
10.06bEMbI TEN BOT'0 CETMEHTa, L1apOBOT0
CJIOSl M IIAPOBOT'O CEKTOpA.
[Tnomane chepor
AnHMA Anrebpanueckas popma u 1
PazButue nousaTus o urc- reoMeTpuuecKast HHTepIpe-
7e. TalKs KOMIUIEKCHBIX YHCElL.
15. KommnekcHele ynciia Tpuronomerpuueckas popma
KOMILJIEKCHOT'O YHuCJIa.
Kopuu MHOrounenos. [loka-
3arenbHas popMa KOMILIEKC-
HOTO Yncia
AnHMA [ToBTopenue. Iloaroroska k
I'eomerpus JK3aMEHY

s xapakmepucmuku YpoeHs O0CE80€HUs Y4eOHO020 Mamepuana UCHOIb3YIOMC Cledyrouue
0003HaAYeHUsL:

1 — o3nakomumenvhwill (Y3Ha8aHUe panee U3YUEHHbIX 00BEKMO8, CEOUCME);

2 — penpoOYKmMuUBHblL  (8bINOIHEHUE OesmelbHOCmU No  00pasyy, UHCMPYKYUU Ul noo
PYKOBOOCMBOM)

3 — nPOOYKMuUBHbIl (NIAHUPOBaHUe U CAMOCMOAMENbHOE BbINOIHEHUE 0eAMeNbHOCU, pelleHue
npoobIeMHbIX 3a0ay)

YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYE-
HUE NTPOI'PAMMBI
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Kadenpa marematuku W MeTOOUKM €€ TMPENoAaBaHUS paclojaraeT MaTepHaIbHO-
TEXHUYECKOH 0a30H, oOecreunBaomeil MpoBeieHNe BCEX BHUOB JUCHHUILIMHAPHON U MEXIHC-
LUIUIMHAPHON MOATOTOBKH, IPAKTUYECKON U Hay4yHO-HUCCIIEA0BATENILCKOM paboThl 00yJaromuX-
Cs1, IPETyCMOTPEHHBIX y4eOHBIM IUIAHOM By3a U COOTBETCTBYIOIIUX JACHCTBYIOIIUM CaHUTAPHBIM
Y IIPOTUBOIIOKAPHBIM IIPaBUJIAM U HOpMaM.

B npenonaBaHun MOKET MCIOJB30BAaThCS BUJEO-, AyIUOTEXHUKA, KOMIIBIOTEPHI, MYJIbTHME-
JUIHBIE CPEICTBA.

B uwactHOCTH, B ayAuTOpUsAX (PYHKIMOHUPYET CTallMOHAPHbBIE MYJIbTUMEANA-TIPOEKTOp. B Ka-
YeCcTBE MaTepHaIbHO-TEXHUYECKOr0 00ecreyeHusl AUCUUIUIMHBI UCIIOIb3YETCsI KOMIIBIOTEp JUIs
JEMOHCTpalMM WUIFOCTPATUBHOIO MaTepuaa, a TakKe KOIHMPOBAJIBHOE YCTPOMCTBO JUIsl THpa-
JKUPOBAHUS Pa3AaTOYHOIO MaTepuaa.

NudopmannonHoe odecnevyeHne 00y4eHust

OcHOBHBIE HCTOYHUKH

1. AureOpa u Hauana maremaTudeckoro ananmsa: 10-11 kmaccer: yuebnoe mocodue / A. H.
Konmoropos, A. M. A6pamos, tO. I1. ynuunsia [u ap.]; mox pea. A. H. Konmoroposa.
— 30-¢ m3x., crep. — Mocksa: [Ipocsemenne, 2021. — 383 c.

2. Marematuka: anredpa 1 Hayana MaTeMaTHYECKOro aHanu3a, reomeTpus. ['eomerpus: 10-
11 xmacchl: yaeOHUK AJisi 00IIe00pa3oBaTEIbHBIX OpraHW3aIii: 0a30BbIA U YTayOnEéH-
Helii ypoBHU. JI. C. ATtanacsan, B. ®@. byrysos, C. b. Kagomues u ap. — 10-e uza., crep. —
Mockaa: [Ipocsemnienue, 2021. — 287 c.

3. Maremaruka: anreOpa M Hayala MaTeMaTHYeCKOrOo aHalu3a, reoMeTpus. Anrebpa u
Hayajia MaTeMaTu4eckoro ananusa 10 kmacc. Y4yeOHHK 111 00111€00pa30BaTebHBIX OP-
ranu3aiuii (0a30BbIi U yriayOaéHHBIA ypoBHH). B 2 vacTsx, U.2. / [A. T'. MopakoBud u
ap.]; mox pen. A. I'. Mopakosuua. — 10-e usn., crepeorun. — M.: Muemosuna, 2021, —
351 c.

4. Maremaruka: anreOpa W Hadala MaTEeMaTHYECKOTO aHajiW3a, reoMeTpus. Anredpa u
Havaja MaTeMaruuyeckoro aHanusa 10 xiacc. YueOHUK amsi o0ieo0pa3oBaTenbHBIX Op-
ranu3anuil (6a3oBblil 1 yrinyOnéHHbIN ypoBHN). B 2 vactsax, U.1. A. I'. Mopakosuy, I1. B.
Ceménos. — 10-e u3z., crepeotun. — M.: Muemo3suHa, 2021. — 455 c.

IlOlIO.]'IHI/ITe.TIbeIe HCTOYHUKH

Anexcannpos A.Jl., Bepuep A.JL., Peokux B.W. I'eomerpust (6a30BbIi ¥ IPOGUIBHBIA YPOBHU).
10—11 xa. 2005.

Artanacsan JI.C., byryzoB B.®., Kagomue C.b. u np. I'eomerpus (0a30Bblii U npoduiIbHbIHI
ypoBHu). 10-11. — M., 2005.

Kossrun FO. M., Tkauésa M. B., ®&noposa H. E. u ap. ITox pen. XKuxuenko A. b. Anredpa u
Hayajla MaTeMaTu4eckoro aHaimsa (0a30Bblid U MpopuiIbHBIA ypoBHH). 10 KiI. - M., 2005.
Huxkonbsckuit C.M., [ToranoB M.K., PemernukoB H.H. u n1p. Anre6pa u Hauana MmaTeMaTu4ecko-
ro aHanusa (6a30Bblii U TpoduiIbHBINA ypoBHH). 11 Ki1. — M., 2006.

Huxkonbsckuit C.M., [ToranoB M.K., PemernukoB H.H. u n1p. Anrebpa u Hayana MmareMaTH4eCKO-
ro aHanusa (6a30Bblii U npoduiIbHBINA ypoBHH). 10 K11. — M., 2006.

Hlapeirun N.®. I'eomerpust (6a30Bb1ii yposens) 10—11 k. — 2005.
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NHTEpHET-HCTOYHUKH

Hcnonb3oBanne y4eOHUKOB M y4eOHBIX IOCOOH I

U3 3JTEKTPOHHBLIX OHOJIMOTEYHBIX CHCTEM

HaumeHoBaHnue y4eOHUKA

Ero mecroHaxo:xkaenue (CCbLIKa)

bammakoB, M.U. Maremaruka

pa3oBaHue)

yaeOHuK /
M.HU. bammakos. - M. : KnoPyc, 2013. - 394 c. -
(HauansHoe u cpenHee mpodeccroHanbHOE 00-

http://biblioclub.ru/index.php?page=book&id=252172

3emaskoB, A.H. Beenenue B anredpy u
aHaNM3: KyJIbTYPHO-UCTOPHYECKUIN AMC-
Kypc: ydeOHOE mocobue [DIIeKTPOHHBIH
pecypce] / A.H. 3emisaxos. — M.: BUHOM.
JlabopaTopus 3HaHwmiA, 2012. — 326 c.

http://biblioclub.ru/index.php?page=book&id=222098

[Tomomip Mo MaTeMaTHKe MOCTYIAIOMIEMY
B BY3 M HAYMHAIOIIEMY CTYACHTY [Dnek-

TpoHHBIE pecypc] / H.D. KBauera,
B.C. Kpamop, I1.A. Muxaiinos,
B.A. Tpesorun u gap. — MockBa -—

WxeBck: VHCTUTYT KOMIIBIOTEPHBIX HC-
cienoBanuii, 2005. — 658 c.

http://biblioclub.ru/index.php?page=book&id=114582

HNuTepHer-pecypcsl

Ne ni/m
pecypc

Ccblika Ha HH(OPMALMOHHBII

HaumeHoBaHue pa3padoTku
B JICKTPOHHOI (hopme

HoctynHocTh

1 http://www.biblioclub.ru

YHuBepcureTckas Ou0IMoTEKa
OHJIaliH

Perucrpauus uepes noboi
YHUBEPCUTETCKUI KOMIIb-
oTep. B nanpHeiimem un-
JUMBUlyalbHbIA HEOTPAHU-
YEHHBIH JTOCTYII U3 000
TOYKH, B KOTOPOH MMeeT-
cs JOCTYI K ceTu MHTep-
HET

2 http://www.e.lanbook.com

UznarenbscTtBo «JIaHb»

Perucrpanus uepes aroboii
YHUBEPCHTETCKUN KOMITb-
oTep. B nanpueiimem un-
JUBUAYaTbHBIH HEOTPaHU-
YEHHBIN TOCTYN U3 000
TOYKH, B KOTOPOH MMeeT-
cs JOCTYyI K cetu MHTEp-
HET

3 www.biblio-online.ru

W3narensctBo «fOpaiiT»

CBoOosHBIN HOCTYII

4 www.bibliorossica.com

DNeKTPOHHO-OMOIHOTEeYHAS
cucteMa bubnuo-Poccuka

Hoctyn u3 moboro yHu-
BEPCUTETCKOT'0 KOMITBIO-
Tepa (HeoOXouMa peru-

25



http://biblioclub.ru/index.php?page=book&id=252172
http://biblioclub.ru/index.php?page=book&id=222098
http://biblioclub.ru/index.php?page=book&id=114582
http://www.bibliorossica.com/

cTpanus)

www.rsl.ru Poccuiickas rocynapcTBeHHas Hoctyn u3 moboro yHu-
O6ubnuoreka BEPCUTETCKOT'O KOMITBIO-
Tepa (HeoOxXoauma peru-
CTpanus)
www.gnpbu.ru locynapcTBenHas megarorude- CBOOOTHBIN AOCTYTI

ckas onbnuoreka um. K. /.
VYiumHcKoro
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http://www.rsl.ru/
http://www.gnpbu.ru/

NONOJHEHUSA U UBMEHEHMUSI
K PABOYEM TIPOT'PAMME

JlomiotHeHUs 1 U3MEHEHUs B paboueit mporpamme Ha / Y4. TOZ.

JloTioTHeHUs U M3MEHEHHsI PAaCCMOTPEHBI Ha 3aceqaHuu Kadeapsl npo-
TOKOJI No oT«__ » 20_ .

3aB. kadeapoi: / E. B. Uronuna /
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