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Pabouass mporpamma paspaboraHa Ha ocHoBe TpeOoBanmii PI'OC cpemnero ooOmero
o0Opa3oBaHus, MPEIbABISEMBIX K CTPYKTYpE, COJEPKAHHUIO U pe3yibTaTaM OCBOCHHUS y4eOHOM
IMCUUIUTAHBL «MaremaTHka», B COOTBETCTBUH ¢ PeKoOMEeHJausMuU 10 OpraHU3alyy MOJTydeHUs
cpenHero obmero oOpasoBanusi B mpenenax ocBoenust [IIICC3 Ha 6a3e ocHOBHOro oOImiero
oOpa3oBaHusi ¢ yderoM TpeOOBaHU (eAepabHBIX TOCYIAPCTBEHHBIX O00pa30BaTEIBHBIX
CTaHJAPTOB M TMOJIydaeMOW MPO(PECCHH WM CIEIHAIbHOCTH CPEIHEro MpogeccnoHaTbHOTO
oOpa3zoBanus (MeToauueckie pPEeKOMEHJAMKM 10 pa3paboTke (aKTyalnu3alnuu) HPUMEPHBIX
o0pa3oBaTeNbHBIX ~ MPOTPaMM 10  HOBBIM M aKTyaJH3UPOBAaHHBIM  (enepaibHBIM
rOCyJapCTBEHHBIM  OOpa3oBaTeNbHBIM  CTaHAApTaM  CpPEeAHero  Mpo(ecCHOHATBLHOTO
obpazosanus: ®I'bOY I1O UPIIO, 2023).

OcHoBol I pa3paboTku pabodeid mporpamMmbl Tochuyxwia I[lpumepHas pabodas
nporpamMma 00meo0pa3oBaTebHON TUCHUIUIMHBL «Marematuka» Ui MpoQecCHOHaTBHBIX
o0pa3oBaTeNbHBIX ~ OpTaHW3alfii, pexkoMeHaoBaHHas denepalbHBIM  TOCYIAPCTBEHHBIM
Oro/KEeTHBIM 00pa3oBaTeNbHbIM yupexjaeHueM «MHCTUTYT pa3BUTHS NpodeccroHaIbHOTO
ob6pazoBanus» (IIpotoxos Ne 13 ot 29 centsadps 2022 r.)

Paboyas nporpamma pazpadorana I1LK mo rymanutrapaomy mpoduiito

PazpaboTunk pabouei mporpamMmsl.

Primanosa T.E., npenonaBarens nacturyra CI1O



1.HOACHUTEJIBHAA 3AIINCKA

1.1. O0mas xapakTepucTHKAa y4eOHOM IUCHUIINHBI

Pabowas mnporpamma ydeOHON IUCHMIUIMHBI «MaremaTuka» TIpenHa3HauyeHa [Uis
U3Y4YEHHUS MaTEeMaTHUKU B YUPEKICHUSIX CpPEIHEro MpoQecCHOHANIbHOIO 00pa30BaHus,
peasm3yronux o0pa3oBaTEbHYIO MPOTPAMMY CPEIHETo (IIOJTHOTO) 00IIero oOpa3oBaHwMs, TpU
[IOATOTOBKE KBAIU(PUIIMPOBAHHBIX PA0OUHX U CIIEHUAINCTOB CPETHETO 3BEHA.

[Iporpamma yweOHoi muctummuabl «OYIL. 03 MaremaTnka» OpHEHTUpOBaHA Ha JOCTIDKEHHE
CHEAYIOUIUX LETEH:

J (¢opMupoBanne mnpeacraBjeHUil 0 MaTEMaTHKE KaK YHHUBEPCAIBHOM SI3BIKE
HayKH, CPEICTBE MOJICTTUPOBAHUS SBIICHUN U TIPOLIECCOB, 00 UIEAX M METOJIaX MaTeMaTHKU,
J pa3BUTHE JIOTHYECKOTO  MBIIIJIEHUS, MPOCTPAHCTBEHHOTO  BOOOpPaKEHMUS,

QITOPUTMUYICCKON KYJIBTYPbI, KPHTHYHOCTH MBINUICHHUS HA YPOBHE, HEOOXOIUMOM ISl OYayIIeH
npohecCHOHANTBHOU IEATETLHOCTH, JIJIsl TIPOJI0JDKEHUS 00pa30BaHus U caMOOOpa30BaHMS;

o OBJIa/leHHEe MATeMATHYeCKHUMH 3HAHMSAMH H YMEHUSIMH, HEOOXOJMMBIMU B
MTOBCETHEBHOM JKHU3HH, JIJIST H3yICHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JAUCIHILIAH Ha 0a30BOM
YPOBHE W JIUCITUTUIHH MPO(PECCHOHATBHOTO IUKJIIA, IS IMOJyIeHUs 00pa30BaHUs B 00JIaCTAX, HE
TpeOyomuX yriay0JeHHOW MaTeMaTUYeCKON TTOAITOTOBKH;

o BOCNUTAHUE CPCJICTBAMH MAaTEMaTHKH KYJIbTYyphl JIMYHOCTH, TIOHUMAHUS
3HAYUMOCTH MAaTEMATHUKH JIJII HAY9HO-TEXHUYIECKOTO TIPOTpecca, OTHOIICHUS K MaTeMaTHKe Kak
K 9acTH OOIIEYeIOBEYSCKOW KYIbTYphI Yepe3 3HAKOMCTBO C MCTOPWEH pPa3BUTHS MATEMAaTHKH,
SBOJIIOIMEN MaTEMaTUYECKUX UICH.

OcHOBY mporpamMMmbl COCTaBJISIET COJAEpKaHHE, COTJIaCOBAaHHOE C TpeOOBaHUSMU
(dbenepalbHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHJapTa cpeAaHero (TMOoJHOTo) oOIIero
00pa3zoBaHus 6a30BOTO YPOBHHI.

B nporpamme yueGHbIN MaTepuan IpeacTaBieH B (GoOpMe YepeayIOIIerocs pa3BepThIBaHUS
OCHOBHBIX COJIEP’KaTEIbHbBIX JTMHUIA:

[ ancebpauveckas nunus, BKIIOYAIONIAs CUCTEMATH3aMIO CBEACHUN O YUCIIaX; U3yUCHHE
HOBBIX M 0000I1I€eHHE paHee U3yYEHHBIX Omepanuii (BO3BEJCHNHE B CTENEHb, U3BJICUYCHUE KOPHSI,
Jorapu(MUpoBaHUe, CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC U 0OpaTHbIE K HUM); U3YYEHHE HOBBIX
BHUJIOB YHCIIOBBIX BBIPAKEHHM M (OPMYN; COBEPIICHCTBOBAHHWE MPAKTHUYECKUX HABBIKOB U
BBIYMCIUTENIBHON KYJIbTYpbI, paclIUPEHHE U COBEPIICHCTBOBAHUE alreOpandyeckoro ammapara,
cOpMUPOBAHHOTO B OCHOBHOHM IIKOJIE, U €ro MPUMEHEHHE K PEUICHUI0 MAaTeMaTHYEeCKHX U
MIPHUKJIAIHBIX 33]1a4;

[ meopemuxo-yHKyuoHaibHas AuHus, BKIIOYAIOIAas CUCTEMaTU3alMI0 U PAaCUIUpEeHue
CBEICHUI O (PYHKIHMAX, COBEPIICHCTBOBAHUE rpapUUECKUX YMEHHUI; 3HAKOMCTBO C OCHOBHBIMH
UIesIMM M METOJaMHM MaTeMaTH4eCKOro aHajiu3a B oObeMe, IMO3BOJISIONIEM HCCIeI0BaTh
JJIeMEHTapHble (YHKIUM W peulaTb NPOCTEHIINEe TeoMeTpuyeckue, (QuU3ndeckue U JApyrue
MIPUKJIAIHBIE 3a/1a4H;

[ JnuHus ypasHeHuii u HepaseHcms, OCHOBAHHAs Ha TOCTPOSCHUU U HCCIEAOBAHUU
MaTeMaTHYeCKUX MOJIeTIeH, mepeceKaronascs ¢ anredpandeckoil 1 TeOPEeTUKO-(DYHKIIMOHATLHOM
JUHUSMU ¥ BKIIOYAIOIIAasl pa3BUTHE U COBEPUICHCTBOBAHHME TEXHUKH alreOpanmuecKux
npeoOpa3oBaHUil [Tl pEIIeHHs] YpaBHEHUN, HEPABEHCTB U CUCTEM; (POPMUPOBAHKE CIOCOOHOCTH
CTPOUTH U UCCIIEIOBATh MPOCTEHUIITNE MaTeMaTHUECKHE MOAEIH IIPH PelICHUH MPUKIAIHBIX 33134,
3a/1a4 U3 CMEKHBIX U CTICUATbHBIX TUCITUTLINH;

[0 eceomempuueckass — AuHus,  BKIIOYAIONIAs  HArWIAIHBIE  TPEACTABICHUS O
MPOCTPAHCTBEHHBIX (Urypax U H3y4eHHE WX CBOUCTB, (GOPMUPOBAHHWE U pPa3BUTHUE
MPOCTPAHCTBEHHOTO  BOOOpaXEHUS, pa3BUTHE CIOCOOOB TI'E€OMETPHUYECKHX H3MEPEHUH,
KOOPJIMHATHOTO U BEKTOPHOTO METOJIOB JUIS PEIICHUSI MaTEMAaTHUECKUX U MIPUKIAIHBIX 3a7a4;



[0 cmoxacmuyeckas aunus, OCHOBAHHAs Ha PAa3BUTUM KOMOMHATOPHBIX YMEHH,
MIPEJICTaBICHUIA O BEPOSTHOCTHO-CTATUCTUICCKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro MUpA.

Pa3BuTHe  colep)KaTeNBbHBIX  JIMHUKA  COMPOBOXKIACTCS  COBEPIICHCTBOBAHUEM
WHTEJUIEKTYaTbHBIX U PEYEBBIX YMEHHI MyTEM OOOTAI[EHUsI MATEMATHIECKOTO SI3bIKA, PA3BUTHS
JIOTUYECKOTO MBITILIICHUS.

MaremaTrka sBisieTcs (yHIaMEHTAIbHOW 0011e00pa3oBaTeNbHON AUCIUIUIMHON €O
CIIOKHBIIIMMCS YCTOHYHMBBIM COJICP)KAHMEM U OOIMMMH TpPEOOBAaHWSMH K IOATOTOBKE
oOyuaronuxcs. Peanuzanus oOmux menei n3ydeHusl MaTeMaTUKH TPAJAUIIMOHHO (popMHpyeTCs B
YeTBHIPEX HANpPAaBICHUSAX — METOJAMYEcKoe (00Iiee NpeacTaBieHHe 00 HIesIX MW METoAax
MaTEeMaTHKH), WHTEUICKTyallbHOE pPAa3BUTHE, YTHIMTAPHO-TIPArMaTUYECKOEC HAIMPaBJICHUC
(oBmageHHe HEOOXOTUMBIMH KOHKPETHBIMHA 3HAHUSMH W YMEHUSMH) ¥ BOCIHTATEIBHOE
BO3/ICHCTBHE.

[Mpodunuzamumst 1mened MareMaTH4eckoro oOpa3oBaHUS OTpakaeTcsi Ha BBIOOpE
MPUOPUTETOB B OPraHM3alUU YU4eOHOW JEATEIbHOCTH OOydJaromuxcs. [ TEeXHUYecKoro W
€CTECTBEHHOHAYYHOTO TMPO(HIIss BBHIOOp IEJeH CMeNIaeTcs B MparMaTudecKoOM HampaBlICHUH,
MpeyCMAaTPUBAIOIIEM YCHIICHUE U PACIIMPEHUE MPUKIIATHOTO XapaKTepa U3yIeHUs MaTeMAaTHKH;
MIPEUMYIIIECTBEHHONH OPHEHTAIINN Ha AJITOPUTMHUYCCKAN CTHJIh MO3HABATEIHHOU JIEATSIHHOCTH.
na_eymanumapHo2o u_couuanbHo-3KOHOMUYECKo20 npoghuneti bonee XapaKkmepHbvlM_Aeiaemcs
ycunenue 00ulekyibmypHou cocmasisawel Kypca ¢ opuenmayueli Ha 8U3yaibHO-00pasHbulil U
Jl02UYeCKuUll cmuiu y4eoHot pabomai.

N3ydyeHrne MaTeMaTHKH KaK Y9eOHOTO MpeaMeTa 00eCIeTHBaCTCS:

— BBIOOPOM Pa3IMIHBIX MOIX0JIOB K BBEJICHIUIO OCHOBHBIX TIOHSTHH;

— (opmMupoBaHHMEM CHCTEMBI YYEOHBIX 3aJaHuid, oOecmeunBaromux 3PHEKTUBHOE
OCYILIECTBJICHIE BHIOPAHHBIX LIEIEBBIX YCTAHOBOK;

— oOoramieHreM creKkTpa CTHiIeH y4eOHON MAesTeIbHOCTH 3a CYET COTJIAaCOBAHUS C
BEIYLIUMU JEATEIbHOCTHBIMU XapaKTepUCTUKaMH BHIOpaHHOM Mpodeccui.

[IpodunpHas cocTaBisOIIas OTpaKaeTcsa B TPEOOBAHUAX K MOJTOTOBKE 00YJArOIINXCS B
4acTu:

— oO11eil cucteMbl 3HaHUIA: cojiepKaTelbHbIe IPUMEPHI UCTIOIb30BaHUS MaTEeMAaTUYECKUX
uaei 1 MeTo10B B Ipo(eCCHOHATBHON AESITETbHOCTH;

— YMEHUH: pa3inyue B ypoBHE TPeOOBaHUII K CIIOKHOCTH MIPUMEHSIEMBIX aJITOPUTMOB;

— MPAKTHUYECKOTO HUCIOJIb30BaHUS IPUOOPETEHHBIX 3HAHUN U YMEHUI: HHAUBUAYATIEHOTO
y4eOHOT0 OTbITa B IOCTPOCHUU MAaTeMaTUYECKUX MOJIENIeH, BHITIOJHEHUH UCCIIE0BATENbCKUX U
MIPOEKTHBIX PaboT.

Takum o06pa3oM, mporpamMma OpUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOLECCYATbHBIX
XapaKTepUCTUK Y4eOHOIM paboThl, 3aBHCSIIUX OT Mpoduis mpodecCHOHaIbHONW MOJIrOTOBKH,
aKIEHTUPYET 3HAUCHUE MOJYYCHHs ONBITAa HCIOJIb30BAHUS MAaTEMaTHUKU B COAEPKATEIbHBIX U
npodeccCHOHAIbHO  3HAYMMBIX CUTyallUsiX IO CPaBHEHHIO C  (OpMabHO-YPOBHEBBIMU
PE3yNbTaTUBHBIMH XapaKTePUCTHUKAMU O0ydEHUSI.

[lepeuens TeM B Kypce MaTeMaTUKU SIBJSIETCS OOMIMM i BCeX Mpoduiel MoIydaeMoro
npodeccruoHaIbHOTO 00pa30BaHus U IPH BCeX 00beMax yueOHOro BpeMEHH HEe3aBUCHMO OT TOTO,
SIBJIIETCS JTU TpeaMeT 06a30BbIM win npodunsHbiM. [IpennaraeMmpie B mpuMepHOM TEMaTHUYECKOM
IJIaHe pa3Hble 00bEeMbl YUeOHOTO BPEMEHH Ha W3YYEHHE OJTHOUM M TOM K€ TEMBl pEKOMEHIYeTCS
WCIOJIb30BaTh ISl BBITIOTHEHUS pPa3NUYHBIX Yy4eOHbIX 3amaHuil. TeMm cambIM pas3nuuus B
TpeOOBaHUAX K pe3yapTaTaM OOy4eHHS MPOSBITCS B YPOBHE HABBIKOB MO PEIICHUIO 3a/1a4 U B
OTIBITE CAMOCTOSTEIBHON PabOTHI.

B nporpamme xypcusom BbAETIEH MaTepuan, KOTOPBIN MPH U3yUYEHUU MAaTEMaTUKU U KaK
0a30BOro, ¥ Kak Mpo(UILHOTO Y4eOHOTO MpeAMeTa KOHTPOIIIO HE MOATIEKHUT.

NPUMEPHOE COAEPKAHUE YYEFHOU JUCHUILJIUHBI

Beenenue



Maremaruka B HAayKe€, TCXHHUKE, 3SKOHOMUKC, I/IH(i)OpMaI_[I/IOHHBIX TEXHOJIOTUAX U
HpaKTH‘-IeCKOﬁ ACATCIIBbHOCTH. ]_ICJ'II/I " 3aJla4i U3YUCHUA MATCMATUKU B YUPCIKACHHUAX CPCIAHETO
podeccHoHAIEHOTO 00pa30BaHHSI.

AJI'EBPA

Pa3ButHe NOHATHUSA 0 YHUCTIE

]_IGJH)IG nu paIII/IOHaJII)HI)IC qyucJia. I[eﬁCTBHTCHBHBIG qucia. HpI/I6JH/DKeHHI)Ie BBIYUCJICHUA.
Hpu@zuwcezmoe SHAYEeHUE 8e/IUHUHRbL U nocpeutnocmu npu@zu:»ce%mﬁ.

Komnnexcuoie uucna.

KopHu, crenenn u sorapugmbl

Kopnu u crenenun. KopHu HatypasibHON CTENEHU M3 4Mcia U UX cBOMcTBa. CTemneHu c
paloHaIbHBIMU TOKa3aTeNsiMU, WX cBoiicTBa. CTeNeHM C JEHCTBUTENBbHBIMU MOKAa3aTENSIMU.
Ceoticmea cmenenu ¢ 0elicmeumenbHbiM NoKazameiem.

Jlorapudm. Jlorapudm uucna. Ocrosnoe nocapugmuueckoe moxcoecmso. JlecsITHIHbIC U
HaTypaJyibHble Jlorapudmel. [IpaBuna aelicteuii ¢ norapupmamu. Ilepexoo Kk HO8OMY OCHOBAHUIO.

[IpeobpazoBanue anreOpanmdeckux BbIpakeHuil. I[IpeoOpa3zoBaHue palMOHAIBHBIX,
HppallMOHAJIbHBIX CTETIEHHBIX, TOKA3aTEIbHbBIX U JIOTapU(PMUYECKIX BbIPAKEHUI.

OCHOBBI TPUTOHOMETPHUH

Pannannas mepa yrna. BpamarensHoe apmwkenne. CHHYC, KOCUHYC, TAHT€HC U KOTaHT€HC
yrcia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKEeCTBa, (hopMyibl puBeaeHus. CuHyc, KOCUHYC U
TAaHT€HC CYMMbI W Pa3HOCTH JBYX yrjioB. CHHYC M KOCHUHYC JIBOMHOTO yria. Dopmynvl
nonogunHozo yana. Ilpeobpasosanue cymmvl mpuconomempuyeckux QyHKyuil 6 npouzgeoeHue u
npouszeedeHus 6 Ccymmy. Bouipascenue mpuconomempuyeckux @QyHKYyuti uepes MAaH2eHC
nonogunHozo apeymenma. llpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBHIPAKEHUH.

[Ipocreiimie  TPUTOHOMETPUYECKUE ypaBHEHHUs. PellleHMe TPUTOHOMETPUYECKHUX
ypaBHEeHUU. [Ipocmetiwue mpucoHomempuyeckue Hepagencmeda. ApKcumyc, apKKOCUHYC,
APKMAH2eHC YUcia.

DYyHKINH, UX CBOMCTBA U rPpaduKu

Oynkiuu. O671acTh ONPECIICHUs] 1 MHOXKECTBO 3HAYCHHH; TpaduK QyHKITUU, TIOCTPOCHUE
rpaduKoB QYHKIMHA, 3aJaHHBIX Pa3TUYHBIMU CIIOCOOAMH.

CeoiictBa  (QYHKIIMH: MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTH,
NEPUOANIHOCTb. [I[pOMEXyTKH BO3pacTaHus U YObIBaHHS, HANOOJIbIIIEE M HAUMCHBIIICE 3HAUCHHUS,
TOYKH KCTpeMyMa. ['paduyeckas nntepnperamnus. [Ipumepsl GpyHKIIMOHATBHBIX 3aBUCUMOCTEH B
peabHBIX MPOIECccax U SBICHUSX.

OO6parnbie Gynkuuu. Obnacms onpeodenerus U 001acCmob 3HAYeHUl 00pamuol QYHKYUU.

I'paduk oOpaTHOI DyHKIHH.
Apudmernueckue onepanuu Haa GyHKIusIMU. CrnoxHass QyHKIUS (KOMIO3HUIIHS).
CreneHnblie, noka3aTtejbHbIe, JorapupmMudecKune "

TPUTOHOMeTpHU4YecKne GyHKInu

Onpenenenus QyHKIUH, X CBOICTBA U TpadUKH.

Obpamusie mpueconomempuyecKue QyHKYUuU.

[IpeoOpazoBanus rpaduxos. [lapanienbHblii mepeHOC, CHMMETPHUSI OTHOCUTEIBHO Ocei
KOOpAMHAT U CUMMETPUSI OTHOCUTENIbHO Hayana KOOPAUHAT, CAMMETPHSI OTHOCUTENIBHO MPSAMOMN

Y=X, paCTsKCHHUEC U C:KaTUEC BAOJIb ocen KOOpAWHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[TocnenoBarensHOCTH. CIIOCOOBI 3a/JaHUST M CBOWCTBA YHCIOBBIX MOCIEI0BATEIHHOCTEH.
Ilonamue o npedere nocredosamenviocmu. Cywecmeosanue npeoeia MOHOMOHHOU
oepanuyenHou nociedosamenvHocmu. CyMMUpOBaHHE TMoOcCienoBaTenbHOCTeH. beckoneuHo
yOBIBaroIIasi reoMeTprudecKasi MpOTPECCHs U ee CyMMa.

Ilonamue o nenpepvignocmu pyHKyuu.



[IpousBoanas. [lonarue o mpous3BoaHON (QYHKIMHU, €€ TEOMETPUUECKUN U (PU3MUECKHMA
CMBICII. YpaBHEHHE KacaTelbHOW K Tpaduky ¢ynkumuu. [Ipon3BoaHbIE CyMMBI, pa3HOCTH,
MPOU3BEICHUS, YacTHOTO. [IpOM3BOAHBIE OCHOBHBIX 3JeMEHTapHbIX (yHKIMA. [Ipumenenue
MIPOU3BOJIHON K WCCIIEAOBaHUIO (PYHKIMH M MOCTpOoeHHIO TpadukoB. [Ipoussoodnvie obpammuoi
@YHKYUU U KOMRO3UYUU YHKYUU.

[Ipumepbl HCIONB30BaHUS MPOU3BOJHOM [UISI HAXOXACHUS HAWIYYIEro pelIeHUs B
MPUKIAIHBIX 3ajadax. BTopas mnpousBoaHas, €€ TeOMETpUYECKUH U (U3NYECKHI CMBICIL.
[TpumeHeHre TPOU3BOIHOM K MCCIeAOBaHHIO (DYHKIMN U TOCTpoeHuto rpadukoB. Haxoxaenue
CKOPOCTH JIJIS TIpoTiecca, 3aJaHHOTro (opMyItioit u rpaduKkoMm.

IlepBooOpa3nas u uHTerpai. llpumMeHeHne onpeaesIeHHOr0 HHTETrpaia sl HaX0KICHHS
ionaau KpuBosnHenHou tpaneunu. ®opmyna Hetorona—Jleitonuna. Ilpumeps! npuMeHnenus
MHTErpaia B (pu3uKe U reOMEeTpUHU.

YpaBHeHus U HepaBeHCTBA

PaBHOCHJIBHOCTH YypaBHEHUI, HEPABEHCTB, CUCTEM.

PanmonanbeHble, HppaloOHaJIbHBIE, T0OKA3aTEIbHbIE U TPUTOHOMETPUUYECKUE YPAaBHEHUS U
cucteMbl. OCHOBHBIE NpPHUEMBI HUX pEIICHUs (pa3joKEHUE Ha MHOXHTENM, BBEICHHE HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, TPAQHUECKUI METOT).

PanvioHaneHble,  MppalMOHAIBHBIC,  [OKAa3aTElbHBIE W MPUSOHOMEmMpUYecKue
Hepagencmea. OCHOBHBIE MPUEMBI UX pelieHus. Vcnosib30Banne CBONCTB U rpa@uKoB (YHKIIHIMA
IIpU pEelIeHUH ypaBHEHUHN U HepaBeHCTB. MeTon uHTepBanoB. M300pakeHrne Ha KOOPAMHATHOM
IJIOCKOCTH MHOXECTBA PEIICHUI ypaBHEHUHN U HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CUCTEM.

[IpumeHenne MaTeMaTHYECKUX METOAOB JJIsi DPEUICHHs COAepKaTelbHbIX 3a7ad u3
pa3nuuHbIX oOnactel Hayku M TOpakTukd. WHTepnperanus pes3yibTara, y4eT peaJbHBIX
OTpaHUYCHUH.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM

J1eMeHTbl KOMOMHATOPUKH

OcHOBHBIE TIOHATHS KOMOWHATOPHWKH. 3aJadyd Ha TOACYET YHCIa pPa3MElIeHUH,
MepecTaHOBOK, coueTaHuil. Pemenune 3anay Ha mepedbop BapuantoB. @opmyna 6mHoma HetoToHa.
CaoiicTBa OMHOMHHAIBHBIX KO3 GuLneHToB. Tpeyroapauk [Tackas.

JJieMeHTbI TEOPHHU BEPOSITHOCTEH

CoObITHE, BEPOSITHOCTH COOBITHSI, CIOXKEHHE U YMHOXKEHUE BeposTHOCTEH. [lonamue o
Hezasucumocmu cobvimutl. /[uckpemHnas Cay4auHas 6eludUuHa, 3aKOH ee pPACHpeOeleHUsl.
Yucnosvie xapakmepucmuku OUCKPEMHOU CIYYAUHOU eaudunsl. Ilonamue o 3aKone OOnbUUX
uycer.

DJIeMEeHTBhI MATEeMATHYECKOH CTATHCTHKH

[IpencraBienue naHHBIX (TAOIUIIBI, IUATPAMMBIL, TPAQUKH), ceHepalbHAsL COBOKYNHOCTD,
8blOOpKa, cpedHee apupmemuueckoe, meouana. Illonamue o 3a0auax mamemamuyecKou
CMamucmuxu.

Pewenue npakmuueckux 3a0ay ¢ npumeneHuem 8epOSMHOCIHBIX MEMOO08.

I'EOMETPUA

IIpsiMmble U JIOCKOCTH B POCTPAHCTBE

B3aumHoe pacrnonoxkeHue IByX HNpsIMBIX B IpocTpaHcTBe. IlapamiensHOCTh nmpsMol u
mwiockoctu. IlapamnensHocTh muIOCKOCTEN. IlepneHAMKYNIApHOCTH NPSIMOM M IUIOCKOCTH.
IlepnieHUKyNIAp ¥ HAaKIOHHAA. YTOJ MEXAY NPAMOU U IUIOCKOCTBIO. JIBYrpaHHBIA Yroi. YTroi
MEXAY IIOCKOCTIMHU. [lepneHInKyIIspHOCTD IBYX IIIOCKOCTEM.

I'eomerpuueckue mpeoOpa3oBaHusl MPOCTPAHCTBA: MapaljieNbHbINA MEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO INIOCKOCTH.

[MapannensHoe mnpoekTupoBaHue. I[lnowaoe opmozonanvhol npoexyuu. N3o0paxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKH

Bepuunsl, pebpa, rpaHi MHOTOrpaHHUKA. Pazeepmia. Muozoepannvie yenvi. Buinykivie
MHo2oepanHuku. Teopema Diunepa.



[Ipusma. Ilpsimas u nakronnas npusma. [paBunshas npusma. [lapamienenunen. Kyo.

[Mupamuna. IlpaBuibHas nupamuna. Ycevennas nupamuoda. Tetpasap.

CumMmMeTrpuu B KyOe, B MapaylieNieIuIe e, B npuzme u nupamuoe.

Ceuenust Ky0a, IPU3MBI ¥ ITHPAMUJIBI.

[IpencraBnenue o MpaBHWIIBHBIX MHOTOTPAHHUKAX (TETpa’p, KyO, OKTa’p, JOJEKadap U
HKOCAdIP).

TeJsia ¥ MOBEPXHOCTH BpalleHUs

Humunap u koHyc. Yceuewnwii xonyc. OCHOBaHWE, BBICOTA, OOKOBasi MOBEPXHOCTH,
oOpazytomasi, pazsepTka. Ocegvle ceuenus u ceueHus, napaiiebHble 0CHOBAHUIO.

Hlap u cdepa, ux ceuenus. KacamenvHas niockocms K cghepe.

HN3mepenus B reomeTpun

O6bem u ero usmepenue. urerpanbHas gopmyina oobema.

@opmynsl 00beMa KyOa, NpPSMOYrOJBHOTO Mapajlielenunena, HOpU3Mbl, IMIMHIPA.
®opmynsl 00beMa upamMuabl U KoHyca. @opMyIibl IIJI0IIAIM TOBEPXHOCTEHN HMIMH/Ipa U KOHYCA.
dopmyibel 00beMa 1apa U mionaan cQepsol.

[Tono6ue Ten. OTHOMIEHHUS IJIOMIAIEH TOBEPXHOCTEN M 00BEMOB TTOI00HBIX TEI.

Koopannatsl 4 BeKTOpbI

[IpsimoyronpHas (1ekapToBa) CUCTEMA KOOpAUHAT B pocTpaHcTBe. Dopmyra paccTossHus
MEXAY IBYMSI TOUKaMH. Y paBHEHUS cepbl, IIIOCKOCTH, MPSMOM.

Bekropsl. Monyne BekTopa. PaBeHCTBO BekTOpoB. CIllOKEHME BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha 4Mcio. PaznokeHue BEKTOpa IO HAMpPaBJICHUAM. YTOJ MEXKIY IBYMsI BEKTOpaMH.
[Ipoexmnus BexkTopa Ha ock. KoopanHaTel BekTopa. CKalsipHOE MPOU3BEIEHNE BEKTOPOB.

Hcnonb3oBaHne KOOpAMHAT U BEKTOPOB MPH PEHICHUH MAaTEMaTHUYECKUX M MPUKIIAJIHbBIX
3az1a4.

1.2. MecTo y4eOHOH TMCUMIIJIMHBI B y4e0OHOM IUIaHe

[Iporpamma yueOnoii muctmmuinabl «OVYII. 03 MaremaTuka» mpeaHazHayeHa IS
U3YYEeHHUS MaTeMaTHKd B VYUPESKICHHUSIX CpeIHEro MnpogecCHOHaIbHOrO 0O0pa3oBaHus,
peanu3yronmx 00pa3oBaTEIbHYIO MPOTPaMMYy CpenHero (MOJHOTro) obmiero oopasoBaHus, MPU
MOATOTOBKE KBAIU(PUIIMPOBAHHBIX CIIEHUATMCTOB CPEAHETO 3BEHA M0 MpoTrpamMMe YriayOIeHHON
MOATOTOBKHU. YPOBEHb oOpa3oBaHus: OCHOBHOe oOmiee. KBamudukanus: BocnuTaTens AeTel
JOIIIKOJIBHOTO BO3pacTa.

[Ipodune mnomydaemoro mnpodeccnoHaIbHOTO 00pa3oBaHUs: T'yMaHUTAapHbIN (Tpu
pealin3aluy NporpaMMbl CpeHero 001ero oopa3oBaHus).
JlucuuiinHa u3y4yaercsi Kak 00s13aTeNIbHbIN yueOHbIH npeaMer.

1.3. Pe3yabTaThl 0cBOeHNS Y4e€0HOM JUCUMIIIIMHBI

B pe3ynbraTe n3yueHus yueOHOU JUCHMILINHBI «MaTeMaTHKa» 00yJaromuiics J0JKeH

3HaTh / HOHUMATD!

® 3HaYCHNE MAaTEMATHUECKON HAYKU UL pCIICHUA 3a4a4, BOSBHUKAIOIIUX B TCOPHUU U
MMPAaKTUKE; IUPOTY U B TO K€ BPECMA OTPAHUYCHHOCTD MPUMCHCHUA MATCMATUYCCKUX METOAOB K
AHAJIIN3Yy U UCCIICAOBAHUTIO IIPOICCCOB U SBIICHUU B npupoaec u 06H.I€CTB€;

® 3HAYCHHUEC IIPAKTUKHW W BOIIPOCOB, BO3HHKAIONIUX B caMOll MaTeMaTUKe JJIA
(I)OpMI/IpOBaHI/IH U PA3BUTHUA MaTeMAaTUYECKOUI HAayKH; HUCTOPUIO Pa3BUTUA IIOHATHA UYHUCIIA,
CO3J1aHUA MAaTEMAaTUYICCKOTO aHaJIn34, BOSHHUKHOBCHHA U PAa3BUTUA T'COMCTPUU;

® YHHBepcaHBHLIﬁ XapaKTep 3aKOHOB JIOTHUKU MATCMATHYCCKUX paCCY)KﬂeHHﬁ, nux
IMPUMCHUMOCTDb BO BCEX 06J'IaCT$IX YeJII0BEUYECKON JACATCIBHOCTH,

. BEPOSATHOCTHBIN XapaKTEP pa3IMYHBIX IIPOLIECCOB OKPYKAIOIIETO MUPA.

AJITEBPA

yMeTb!



J BBITNIOJIHATE apu(METHYeCKue JACHCTBUS HAJ YHCIaMHU, cO4YeTas yCTHbIE U
NMUCHbMEHHBIE TPUEMBl; HAXOIUTh MNPHOMMKEHHbIE 3HAYCHHWS BEIMYMH U TOTPEIIHOCTH
BbIUMCIIEHUH (a0COIIOTHAS U OTHOCUTEINbHAS ); CPABHUBATH YMCIIOBBIC BHIPAKEHHUS,

J HAaXOJUTh 3HAYCHHUS KOpHS, CTENEeHH, Jiorapupma, TPUTOHOMETPUUECKUX
BBIPDAKEHUI Ha OCHOBE ONPENENICHUs, MCIONb3Yys IpPU HEOOXOJIMMOCTH HHCTPYMEHTAJIbHbIE
CPEICTBA; MOJIb30BaThCS NPUOIMKEHHON OIIEHKOM ITPH MPAKTUYECKUX pacyeTax;

. BBITIOJIHATH MPEOOPa30BaHUsl BBIPAKEHHUN, NMPUMEHSST (OPMYIBI, CBSI3aHHBIE CO
CBOMCTBAMH CTETECHEH, JOrapu(MOB, TPUTOHOMETPUIECKUX (YHKIINML;

HCII0JIL30BATH NPHOOPETeHHbIE 3HAHUSA U YMEHMS B PAKTHYECKOM /1esiTeJIbHOCTH 1
NOBCEAHEBHOM KU3HU:

J JUId TPAaKTUYECKUX pacdyeToB Mo (Gopmynam, BKIOYas (GOPMYIbI, COJEpKallie
CTENEHH, paJuKaibl, JOrapu@Mbl U TPUTOHOMETpUYECKHE (YHKIMH, HCIOJIB3YS MpH
HE0OXO0IMMOCTH CIIPABOYHBIE MaTepUaibl U MPOCTEHIINE BBIUNCIUTEIbHBIE YCTPOUCTBA.

DyHKIUHN U rpaGUKU

yMeTb!

® BBIUMCIIATH 3HaU€HUE (PYHKIMH 1O 3a/laHHOMY 3HAYEHHMIO apryMeHTa IpU pa3IudHbIX
crioco6ax 3aaHust QyHKUUU;

® OMpeAensaTh OCHOBHBIE CBONCTBA YHCIOBBIX (YHKUMH, WIUTIOCTPUPOBATH HX Ha
rpadukax;

® CTPOUTHh TpaQUKu H3YyYEHHBIX (QYHKIHUH, WIUTIOCTPUPOBATH MO TrpaduKy CBOICTBa
AJIEMEHTApHBIX (PYHKIUI;

® JICIOJIb30BaTh MOHATHE PYHKUNU Ui ONMCAHUS U aHAJIM3a 3aBUCUMOCTEN BEJINYUH;

HCIOJIb30BATH NPHOOPETEeHHbIE 3HAHUSI U YMEHHUS B NIPAKTHYECKOI eI TeJIbHOCTH H
NOBCEIHEBHOM KU3HU.

J JUIsL OTIMCAHMSI ¢ TIOMOUIbIO (DYHKIMI pa3nUyHbIX 3aBUCUMOCTEH, IpeacTaBIeHUs
uX rpaduyuecKu, MHTEPIIPETAIIIU TPa()UKOB.

Hayana MmaTeMaTH4ecKoOro aHajJImn3a

yYMeThb!

o HaXOJIUTh MPOU3BOIHBIC AIEMEHTAPHBIX (YHKIINH;

o UCIIOJIb30BaTh TPOM3BOIHYIO JUISi U3YyYCHHS CBOMCTB (DYHKIMI M MOCTPOCHHUSI
rpaduKoB;

o PUMEHSTH POU3BOJIHYIO ISl TIPOBEICHUS TPUOIMKCHHBIX BBIYMCICHUHN, PEIIaTh
3aJ]auy MPUKIIATHOTO XapaKTepa Ha HAX0XKJICHUE HAaUOOJIBIIET0 U HAMMEHBIIIEr0 3HAUCHMS,

o BBIUUCIIATh B TPOCTEHINMUX CIy4asx IUIOMIATH M OOBEMBI C HCIOJIb30BaHUEM

OIIPENIETICHHOTO UHTErpaa;

HCNO0JIb30BATH NPUOOPETEHHbIC 3HAHUS M YMEHHSI B IPAKTHYECKOH 1eATeJIbHOCTH U
NOBCEAHEBHOM KM3HU IS

. pelIeHUs] NPUKIAJHBIX 3a/ady, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKUX H
¢buznueckux, Ha HAaUOOJIbIIINE U HAUMEHBIIINE 3HAYCHUSI, HA HaX0XKJACHUE CKOPOCTH U YCKOPEHHSI.

YpaBHeHus 1 HEPABEHCTBA

YMeETh!

. pelmarb palMOHAJIbHBIE, IOKa3aTeIbHBIE, norapuMuuecKue,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOJAIIMECS K JMHEWHBIM M KBaJpaTHBIM, a TaKkKe
AQHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

L4 HCIIOJIb30BaTh Fpa(l)I/I‘-IeCKI/II\/'I MCTO PCIICHUA ypaBHeHI/Iﬁ " HCPABCHCTB,

L4 1/1306pa>1<aTL Ha KOOp,[[PIHS.THOﬁ IJIOCKOCTU PCHICHUA ypaBHeHPIfI, HCEPAaBCHCTB U
CHUCTCM C IBYMA HCU3BCCTHBIMU,

L4 COCTaBJIATh U PpCIIaTb YpaBHCHUSA U HCPABCHCTBA, CBA3BIBAIONINEC HCU3BCCTHLIC

BEITUYHMHBI B TEKCTOBBIX (B TOM YHCIIEe IPUKIATHBIX) 3a/1a4ax.
HCNO0JIb30BATH NPUOOPETEHHbIC 3HAHUS U YMEHHUS B IPAKTUYECKOM 1eSITeJIbHOCTH U
MOBCEeIHEBHOM KU3HHU:



L4 I TIOCTPOCHUA U UCCIICAOBAHUA HpOCTQfILHHX MAaTEMAaTHYCCKHUX MOHeHefI.

KOMBHUHATOPHKA, CTATUCTHUKA " TEOPUSI
BEPOSITHOCTEM

YMeETh.

] pemaTth mpocTeline KOMOMHATOPHBIE 3a/ladyd METOJIOM Iepedopa, a TaKKe C
MCII0JIb30BAHNEM U3BECTHBIX (POPMYIT;

° BBIUUCIIATh B MPOCTEHUIINX CIy4asiX BEPOSTHOCTU COOBITHM Ha OCHOBE IOJICUETA

YHciia HCXOJI0B;
HCNOJb30BATH NPUOOPETEHHbIE 3HAHUSA U YMEHHUS B IPAKTUYECKOM 1eITeJIbHOCTH U
NMOBCEeIHEBHOM KU3HU.

L] JIsA aHaJIn3a pCaJ'IBHBIX YHUCJIOBBIX JaHHBIX, Hpe)ICTaBHeHHBIX B BU]IC zmarpaMM,
rpaduKoB;

° aHaJIM3a HHPOPMAIMHA CTATUCTHYECKOTO XapaKTepa.

T'EOMETPUS

yMeTh:

o pacro3HaBaTh Ha YEePTEKAX M MOJIEISIX MPOCTPAHCTBEHHBIC (POPMBI, COOTHOCHUTH
TpeXMepHBIe O6T)CKTBI C UX OIMMCAaHUAMU, I/I306pa)KGHI/I${MI/I;

(] OIIUChIBATh B3aHMMHOC pacnonomeHHe prIMI)IX 158 HJ'IOCKOCTGI)i B HpOCTpaHCTBe,
apeyMeHmupo8amb C80U CYHCOEHUsL 00 IMOM PACHONONCEHUU;

. AQHAIM3UPOBATh B IMPOCTEHINHUX CIyJdasX B3aMMHOE PACIOJIOKEHUE OOBEKTOB B
MIPOCTPAHCTBE;

L] 1/1306pa>1<aTL OCHOBHBIC MHOFOFpaHHI/IKI/I n KPYFJ'II)IG TEJ1a, BBIIIOJIHATH ‘IepTe)KI/I 110
YCIIOBHSIM 33]1a4;

° cmpoums npocmetiwiue ceweHus Kyoa, npusmol, NUPAmMuobl,

° pemaTth IUIAHUMETPUYECKHE M TPOCTEHUIINE CTEPEOMETPUYECKHE 3aJaud  Ha
HaxO0XKJICHUE TEOMETPUUYECKUX BETUYNH (JIJTMH, YIJIOB, IJIOIaIeH, 00bEMOB);

° WCIIONb30BaTh TMPU PEHICHUH CTEPEOMETPUUECKHX 3a/ad TJIaHUMETPUUYCCKUE
(haKTBl U METOJIBI;

° MPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKACHUS B X0JI€ PEIICHUS 3a/1a4;

HCNOJIb30BATH NPHOOPETEeHHbIEe 3HAHUS U YMEHHsI B TPAKTHYECKOMH 1esiTeJIbHOCTH U
NOBCEIHEBHOM KU3HU.

o JUIg UCClIeIOBaHMs (MOJICTMPOBAHMs) HECIOKHBIX NMPAKTUYECKUX CHUTYalil Ha
OCHOBE U3YUEHHBIX (OPMYII U CBOMCTB QUIrYp;
o BBIUHCIICHUSI 00BbEMOB M IUIONIA/IeH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeNl MpU

PCUICHHUM  IMMPAKTHYCCKUX  3a1ad, HCIIOJIb3Ys1 IIpu HGO6XOI[I/IMOCTI/I CIIpaBOYHHUKHN U
BBIYHCIIMTCIBHBIC YCTpOﬁCTBa.

1.4. PexomenayeMoe KOJIM4eCTBO YaCOB HA OCBOEHHE POrPaAMMbI IMCHUIINHBI:
MaKCHUMAaJbHOM yueOHOU Harpy3ku oOydatomerocs: 252 Jaca, B TOM 4HCIIE:
00s13aTeIbHOI ayTUTOPHOI yueOHON Harpy3ku oOydaromierocs 234 4acos.
CaMOCTOATEbHOI paboTh! 0Oydatomierocs 0 yacos.

2. COJAEP)KAHUE YUYEBHOM JUCITATLIAHBI
2.1. O0beM yueOHOM AMCOMIVIMHBI M BUABI Y4eOHOH padoThI

Buo yueonoii pabomut Qbvem uacos
MaxkcuMmaJibHasi ydieOHasi HArpy3Ka (Bcero) 252
Oo0s3aTeibHAs ayIMTOPHAsA yueOHas Harpy3Ka (Bcero) 234
B TOM YHCJIE: -
JIEKIIMOHHBIE 3aHSTUS 78
1a00paTOpHbIE 3aHATHUS -




MMPAKTUYCCKUC 3aHATHA

156

KOHTPOJIbHBIE pabOTHI

KypcoBas paboTta (poekT) (eciu npedycmompeno)

MIPOMEKYTOYHAS aTTECTALUS 18
KOHCYJIbTaIlHs -
CamocrosiTesibHas paboTa o0yuaruierocs (Bcero) 0

[IpomexyTouHas aTTecTanus: UTOroBas oueHka (1 cemectp), 3x3ameH (2 cemectp)

2.2. TeMaTu4eCKHUii MJIAH U colePKaAHNEe YIeOHOU TUCHUTITHHBI

KoanuecTBo 4acoB Ha
pazaen
HaumenoBanue pazaesna Ayau- Cawocro- Tembl pa3zaena
TOpHasi | ATeJbHAs
pabora, pabora,
yac yac
1 cemecmp
Paznea 1. 14
BBenenue. IloBTopenue
LIKOJBHOT0 Kypca
4 Tema 1. Maremaruka Kak 4acTh
0011eYeI0BeveCcKoi KyabTyphl. Poib u
3HaYeHNE MaTeMAaTUKH (3HAaKOMCTBO C
UCTOpUEH pa3BUTHSI MATEMATUKH).
4 Tema 2.ToxXa1eCTBEHHEBIE
npeoOpa3oBaHus BEIPAKESHUI.
Meto MaTeMaTUYeCKON UHIYKIUH.
6 Tema 3. [locTpoenue rpadukoB
AIIEMEHTAPHBIX PYHKIUH.
Paznen 2. 28
Tpuronomerpus
8 Tema 1. OCHOBBI TPUTOHOMETPUHU.
W3mepenus Ha MECTHOCTH.
8 Tema 2. TpuroHoMeTpUYECKHUE
byHKINH.
8 Tema 3. PenieHrie TPUrOHOMETPUUECKUX
YpaBHEHUH U HEPABEHCTB.
4 Tema 4. CucteMbl TPUTOHOMETPUUYECKUX
YpaBHEHUM.
Pasznea 3. Hauamna 32
MaTeMaTH4eCcKOro
anaJym3a. [IpousBoanas
dyHKuuN




Tema 1. [Ipupamenne GyHKIUH.
Omnpenenenre Npou3BOIHON U €€
(du3nUecKnii 1 reOMETPUIECKUN CMBICIL.

8 Tema 2. [IpaBusa BeIYMCIICHUS
MIPOU3BOTHBIX.
8 Tewma3. [IpousBogHas CIIOKHOM
(GyHKIMH.
8 Tema 4. [IponusBoaHbIC
TPUTOHOMETPHUYECKUX PYHKIIUH.
Pasnen 4. Pemienne 20
TEKCTOBBIX 32/1a4
8 Tema 1. Penrenue 3amad Ha JABYOKCHUE.
4 Tema 2. Pemienne 3a1a4 Ha paboTy.
4 Tema 3. Pemienune 3aa4 Ha IPOLEHTHI,
CMECH ¥ CILJIABBL
4 Tema 4. PemeHne TeKCTOBBIX 3a7a4 Ha
COCTaBJICHUE YPAaBHECHHI, HEPABEHCTB U
WX KOHCTPYKIIUW W3 Pa3TMIHBIX
00J1acTel KU3HEICATSIILHOCTH YeJIOBEKa
Hroro 3a 1 cemectp: 85 104
2 cemecTp
Paznea 5. 20
IIpumenenune
HeNnpepbIBHOCTH H
NMPOU3BOJIHOMI
4 Tema 1. Meton nHTEpBAJIOB.
4 Tema 2. KacarenbHast k rpadguky
(GyHKITUY.
2 Tema 3. [IpubamxEHHBIC BHIYUCIICHHS.
6 Tema 4. UccnenoBanne QpyHKIIHA.
4 Tema 5. Meto MaTeMaTHUECKOTO
MOJIETUPOBaHHUsI (PelIeHUe MPUKIIATHBIX
3a[a4 Ha HaXOXK/IeHWEe HauOOJIbIIEero U
HAUMEHBIIIETO 3HaUeHUs (DYHKIIHIA).
Pa3znea 6. 20
IlepBooGpa3nas n
HHTEerpaj. Beruncienue
IVIOLIAAEH MJIOCKUX
¢uryp n 00bémoB TENT
BpallleHUs
10 Tema 1. IlepBooOpa3Hast u HHTErpal.
OCHOBHBIE IOHSATHS.
10 Tema 2. Boruucnenue miomajien

IUIOCKUX (uUryp.




Tema 3. Berunucienue 00bEMOB TEN
BpAlLCHUSL.

Paznen 7. Ilpsimbie u | 8
IUIOCKOCTH B
NMPOCTPaHCTBeE.
MHOrorpaHHHMKH
4 Tema 1. IIpsimble 1 TIIIOCKOCTH B
MIPOCTPAHCTBE.
4 Tema 2. MHOTOIpaHHUKH.
Pa3nen 8. Koopaunatei u | 10
BEKTOPHI B
NMPOCTPAHCTBE
6 Tema 1. BekTopsl B mpocTpaHCTBE.
Tema 2. Meto KoopiMHaT B
MPOCTPAHCTBE.
Paznen 9. 26
IMoka3zarenbHas u
JorapupmMuyeckas
GyHkuus
8 Tema 1. KopHu, crenenu u norapugmel.
4 Tewma 2. Iloka3zaTenbHble U
norapudmMudeckre GyHKIUH.
6 Tema 3. Pemenne noka3zareabHbIX U
Jorapu(GMHUUECKUX YpaBHEHHUH U
HEPABEHCTB.
4 Tema 4. UppauroHaibHbI€ YpaBHEHUS.
Tema 5. I[Ipon3BogHas MOKa3aTEIbHON U
JorapuMuIecKoi QyHKIIHH.
Paznen 10. 16
HN3mepenus B
reomerpuu. O0bémbl
TeJl.
TeJia 1 MOBEPXHOCTH
BpallleHHus
4 Tema 1. U3MepeHus B reoMeTpuu.
Tema 2. llununap, KOHYC, 1Iap.
6 Tema 3. O0béMeI Ten. [Tnomans
MOBEPXHOCTH.
Paznen 11. Duementsi | 13

KOMOUHATOPUKH u
TeopHuu
BEPOATHOCTEI.




DJIeMeHTBbI
MaTeMaTHYeCKOit
CTATUCTHKHU
5) Tema 1. DneMeHTHl KOMOUHATOPUKH.
5 Tewma 2. DneMeHTsl TEOpUn
BEpPOSITHOCTEM.
3 Tema 3. DIeMEHTBI MaTEMaTHICCKOM
CTaTUCTHKH.
Hroro 3a 2 cemectp:
110 4
NuauBuayaibHbie
MPOEKTHI
HUTOI'O: 252 4 234y 0

3. XAPAKTEPUCTUKA OCHOBHBIX BUJ10B
YYEBHOM JIESATEJBbHOCTHU CTYJAEHTOB

HaumeHoBaHue pa3je/ia/TeMbl

Buabl yueOHbIX JeiicTBH

Paznen 1. Bgaeaenue. IloBTOpenme
HIKOJBHOI0 Kypca.

Tema 1. MaremaTka  Kak  4acThb
oO1euenoBeyecko  KyabTypbl. Ponb  w
3HauYE€HUE MaTeMaTHKHd (3HaKOMCTBO C
HCTOpUEN pa3BUTHsI MATEMATUKN).

Koncnektuposanue, ayMpoBaHUe,
CaMOCTOSITENIbHAsT paboTa ¢ MCTOYHHUKAMHU
nHopmaruu, pabota ¢ y4eOHHKaAMHU,
pelIeHne MPUMEpOB.

Tema 2. ToxxnaecTBEHHBIE PEOOPA30BAHUS
BBIPAKCHUI.
Meto1 MaTeMaTUYECKON MHIYKIIUH.

Koncniektuposanue, ayMpoBaHUe,
CaMOCTOSTENIbHAsT paboTa ¢ MCTOYHHUKAMHU
nHopmaruu, pabota ¢ ydeOHHMKaAMHU,
peleHre MPUMEpPOB.

Tema 3. [Toctpoenue rpaguKoB
AJIEMEHTAPHBIX PYHKIUH.

KoncnekrupoBanue, ayIMpoBaHUe,
CaMOCTOSITENIbHAsT padoTa ¢ MCTOYHHUKAMHU
uHopmaruu, pabota ¢ ydeOHHKaAMHU,
pabora ¢ rpadukamMu, yTeHUE rpaduKoB.

Pasznen 2. Tpuronomerpus

Tema 1. OCHOBBl ~ TPUTOHOMETPHH.
N3Mmepenust Ha MECTHOCTH.

KoncnektupoBanue, ay/IMpoBaHue,
CaMOCTOSTENIbHAsT paboTa ¢ MCTOYHHUKAMHU
uHpopmanuu, pabota C ydyeOHUKAMH,
pellicHHe  MPUMEPOB, HM3MEpPEHHs  Ha
MECTHOCTH.

Tema2. Tpuronomerpudeckue QyHKIHH.

KoncnexrupoBanue, ayIMpoBaHue,
caMOCTOsATeNIbHAsT paboTa ¢ HMCTOYHUKAMU
uHpopmanuu, pabota ¢ yueOHUKaMH,

ypaBHEHUH U HEPABEHCTB.

peleHue IPUMEPOB, HIOCTPOEHHE
rpauKoB, YTEHUE IPa(UKOB.
Tema 3.Perienue TpPUrOHOMETPUYECKHX KoncnektupoBanue, ayupoBaHue,

caMOCTOsATeNIbHAsE paboTa ¢ HMCTOYHUKAMU
uHpopmanuu, pabota C yueOHUKaMH,
pelIeHre MpuMepoB.

Tema4. CucreMbl TPUTOHOMETPUUYECKUX
YPaBHEHUM.

KOHCHCKTI/IpOBaHI/Ie, ayJupOBaHUC,
CaMOCTOATCIIbHAA pa60Ta C HMCTOYHHMKaMH




uHpopmanuu, pabota ¢ yueOHUKaMH,
pelIeHne IPUMEPOB.

Pazgen 3. Hayasia MaTeMaTH4eCKOTO

anaJymu3a. [lpousBoanas pynkuum.

Tema L. [Ipupamenne ¢yukuuu. | KoncnekrupoBanue, ayMpoBaHHUeE,

Omnpenenenue MIPOU3BOJHOM u e€ | camocrosiTesTbHass paboTa ¢ MCTOYHUKAMHU

(bU3NYEeCKUi ¥ TEOMETPUIECKHUIA CMBICIL. uHpopmanuu, pabota ¢ ydeOHUKaMH,
pelIeHne NPUMEPOB.

Tewma 2. IIpaBuina BeraricieHus npou3BoHbIX. | KoHcnekTupoBanue, ayIupoBaHue,
camocCTosiTeNIbHas paboTa C HCTOYHHUKAMMU
uHpopmanuu, pabota C y4yeOHHUKAMH,
pelieHne NpUMEpPOB.

Tema3. [IponsBoHast coKHOU PyHKIIUY. Koncnekruposanue, ayMpOBaHHUE,
camocTosiTeNbHas paboTa C HCTOYHHUKAMHU
uHpopmanuu, pabota C y4yeOHHUKAMH,
pelIeHre NpUMEpOB.

Tema 4. [IpousBoanbie TpuronoMerpudyeckux | KoHcnektuposanue, ayIMpoBaHue,

yHKIMIA. camocTosiTeNbHas paboTa C HCTOYHHUKAMHU
uHpopmanuu, pabota C y4yeOHHUKAMH,
pelieHne MpUMEpOB.

Paznen 4. Pemienne TeKCTOBBIX 3a/1a4.

Tema 1. Pemienue 3agad Ha ABUKEHHE. KoncnektupoBanue, ayIupoOBaHUE,
camocTosiTeNbHass paboTa C HCTOYHHUKAMHU
nHopmaruu, pabota ¢ ydeOHHMKaAMHU,
pelieHre MpUMEepOB.

Tewma 2. Pemmenue 3aga4d Ha paboTy. KoncnektupoBanue, ayJIMpoBaHue,
camocTosiTeNbHas paboTa C HCTOYHHUKAMHU
uHopmaruu, pabora ¢ ydeOHHKaAMHU,
pelieHrne MPUMEpPOB.

Tema 3. Pemenue 3amauy Ha mnpoueHThl, Ha | KoHcniekTupoBanue, ayJIupoBaHue,

CMECH U CILJIaBBl. camocCTosiTeNbHas paboTa C HCTOYHHUKAMHU
uHopmaruu, pabota ¢ ydeOHHKaAMHU,
pelieHrne MPUMEpOB.

Tema 4. Pemenune TtekcTOoBBIX 3ahad Ha | KoHcnekTtupoBaHue, ayMpoBaHue,

COCTaBIICHUE YPAaBHEHMI, HEPABEHCTB M HUX | CAMOCTOsITeNIbHAs padoTa ¢ HMCTOUYHUKAMU

KOHCTPYKIIMH W3 pasnuyHblX oOmacredt | muHdopmanuu, pabota ¢ ydyeOHHUKAMH,

KU3HEJESTEIbHOCTH YeJIOBEKa. pelieHrne MPUMEPOB.

Pa3gea S.

IIpumenenue HeNpepbIBHOCTH U

TMPOU3BOIHOI.

Tema 1. Meroxa nnTepBaios. KoHncnekruposanue, ayaMpOBaHUE,
caMOCTOsATeNIbHAsE paboTa ¢ HMCTOYHUKAMU
uHpopmanuu, pabota ¢ yueOHUKaMH,
pELIEHNE TPUMEPOB.

Tema 2. KacarenbHas k rpaduky GyHKIUH. KoHncnekruposanue, ayaMpOBaHUE,
caMOCTOsATeNIbHAsE paboTa ¢ HMCTOYHUKAMU
uHpopmanuu, pabota ¢ yueOHHUKaMH,
pEelIeHNEe TPUMEPOB.

Tema 3. [TpubnukEHHBIE BEIYUCIICHHS. KoHncnekrupoBanue, ayaAMpOBaHUE,
CaMOCTOsATENIbHAsT paboTa ¢ MCTOYHUKAMU




uHpopmanuu, pabota ¢ yueOHUKaMH,
pelieHne NpruMepoB.
Tema 4. MccnenoBanue GpyHKIuii. KoHncnekrupoBanue, ayJAMpOBaHUE,

CaMOCTOATENbHAsT paboTa ¢ MCTOYHUKAMU
uHpopmanuy, paboTa C ydeOHHKAMH,
perieHue IPUMEPOB, MOCTPOCHHE
rpa¢ukoB, ureHue rpapukos. [logroroBka K
CEeMHHapY.

Tema 5. MeToa MmareMaTnyeckoro
MOJIETTMPOBaHUs (PEIIEHNE IPUKIIATHBIX
3aJ1a4y Ha HaXoX/IeHHWEe HauOOJIbIIEro U
HaMMEHBIIIETO 3HaYeHUs (PyHKIHI).

KoncnexrupoBanue, ayMpoBaHUe,
CaMOCTOSATENIbHAsT paboTa ¢ MCTOYHHUKAMHU
uHpopmanuu, pabota ¢ ydeOHHUKaMH,
pelreHre npuMepoB. Pemenne npukira Hpx
3aga4. [loaroroBka k cemuHapy.

Paznen 6. IlepBooGpa3zHasi M MHTerpaJl. KoHncnekrupoBanue, ayaMpoBaHue,
Boruuciienune nmiomaaei miockux Uryp u | caMocTosTenbHas padoTa ¢ MCTOYHMKAMHU
00bEMOB TeJ1 BpallleHusl. uHopmarmu, pabota ¢ ydeOHHKaAMHU,
Tema 1. TlepBooOpa3Hast U HHTErpal. penieHne MpumMepoB.

OCHOBHBIE TOHATHSL.

Tema 2. Beruncnenue mionjajaei miocKux KoncnektupoBanue, ayIupoOBaHUE,

¢buryp.

CaMOCTOATCIIbHAsA pa60Ta C HMCTOYHHMKaMH

uHpopmanuu, pabota C y4yeOHUKAMH,
pemenue  npumepoB. llomroroBka K
CEMUHApY.

Tema 3. Bseruucnenne o0séMoB  Ten | KoHcnekTupoBaHue, ayJIMpoBaHue,

BpAaIlICHHUS. camocTosiTelbHasE paboTa C UCTOYHHKAMU
nHopmaruu, pabota ¢ ydeOHHMKaAMHU,
pemienne  npumepoB. [loaroroBka K
CEMUHApY.

Paznen 7. Ilpsimble M IJIOCKOCTH B

NPOCTPAHCTBE.

MHOrorpaHHuKH.

Tema 1. Ilpambie u miockoctu B | KoHncniektupoBanue, ayJIupoBaHue,

MIPOCTPAHCTBE. camocTosiTeNbHass paboTa C MCTOYHUKAMU
uHdopmaruu, pabota ¢ ydeOHHKaAMHU,
pelieHue PUMEPOB. Pa6ora C
WJUTIOCTPATUBHBIM MaTEPUAJIOM.

Tema 2. MHOTOTpaHHUKH. Koncnekruposanue, ayaMpOBaHUE,
camocCTosiTeNbHas paboTa C HCTOYHHUKAMH
uHpopmanuu, pabota C ydyeOHUKAMH,
pelieHue IPUMEPOB. Pa6ora C

HIUIIOCTPATUBHBIM MATCPHAJIOM.

Pasnen 8. KoopauHaTel H BEKTOPHI B
NPOCTPAHCTBE.

Tema 1. BexTopsl B mpocTpaHCTBE

KoncnektupoBanue, aylupoBaHue,
caMOCTOsATeNbHAsE paboTa C HCTOYHHKAMU
uHpopmanuu, pabota ¢ yueOHUKaMH,
pelieHue IPUMEPOB. Pabota C
WITIOCTPATUBHBIM MAaTEPUATIOM.

Tema 2. Metoa koopuHAT B TPOCTPAHCTBE.

KOHCHCKTI/IpOBaHI/Ie, ayupoOBaHUC,
CaMOCTOATCIIbHAA pa60Ta C HMCTOYHHMKaMH




uHpopmanuu, pabota ¢ yueOHUKaMH,
peieHue IPUMEPOB. Pabora c
WITIOCTPATUBHBIM MAaTEPUAJIOM.

Pa3znen 9. IlokazaresibHast U
Jorapupmuyeckas QyHKIU.

Tema 1. KopHau, crenenu u gorapupmel. Koncnekruposanue, ayIupoBaHue,
camocCTosITeNIbHAs paboTa C MCTOYHHUKAMMU
uHpopmanuu, pabota ¢ ydeOHHUKaMH,
pelIeHne NPUMEPOB.

Tema2. ITokazarenpHbie 1 Jorapupmudeckue | KoHcnekTupoBanue, ayInupoOBaHUE,

GbyHKIUN. camocCTosiTeNIbHas paboTa C HCTOYHHUKAMMU
uHpopmanuu, pabota C y4yeOHHUKaAMH,
pelieHue MIPUMEpPOB, MIOCTPOEHHE
rpauKoB, YTEHHE IPAPUKOB.

Tema 3. Pemenne mnokasarensHeix U | KoHcnekTtupoBaHnue, ayMpOoBaHHUeE,

Jorapu(pMUUECKUX YPaBHEHHUM U HEPABEHCTB. | CAMOCTOATEIbHAs paboTa ¢ MCTOYHHKAMU
uHpopmanuu, pabota C y4yeOHHUKaAMH,
pelieHre MPUMEpPOB.

Tema 4. WppaumonanbHble ypaBHeHus u | KoHcnektupoBanue, ayaupoBaHue,

HEpaBEHCTBA. camocTosiTeNbHas paboTa C HCTOYHHUKAMHU
uHpopmanuu, pabota C y4yeOHUKaAMH,
pelIeHne MPUMEpOB.

Tema 5. Ilpom3BonHas mnokasarensHOM | | KoHcnekTupoBaHue, ayMpOBaHHUE,

sorapupMudecKoit GyHKITUH. caMocTosITeNIbHasT paboTa ¢ HMCTOYHHKAMU
uHopmaruu, pabora ¢ ydeOHHUKaAMHU,
pelIeHre MPUMEpPOB.

Pazpnen 10.

HN3mepenust B reomerpun. O0bEMbI T,

TeJia ¥ MOBEPXHOCTH BpallleHHS.

Tema 1. U3MepeHust B reoMeTpuu. KoncnektupoBanue, ayJIupoBaHue,
camocCTosiTeNbHas paboTa C HCTOYHHUKAMHU
uHdopmaruu, pabota ¢ ydeOHHKaAMHU,
pelieHue IPUMEPOB. Pabora c
WJUTIOCTPATUBHBIM MaTEPUAJIOM.

Tewma 2. Lunuuap, KoHyC, map. Koncnektuposanue, ayaupoBaHue,

CaMOCTOATCIIbHAaA pa60Ta C HCTOYHHUKaAMHU

uHpopmanuu, pabota C y4yeOHUKAMH,
pelieHue IPUMEPOB. Pabora C
WITIOCTPATHBHBIM MAaTEPUAIIOM.
Tema 3. OObémbl  Ten.  Ilnomane | KoncnekrupoBanue, ay/IMpoBaHue,
MOBEPXHOCTH. caMOCTOsATeNIbHAsE paboTa ¢ HMCTOYHUKAMU
uHpopmanuu, pabota ¢ yueOHUKaMH,
peleHue IPUMEPOB. Pabota C

HWJUTIOCTPATUBHBIM MATCPUAJTIOM.

Paznen 11. DnemeHTBI KOMOMHATOPMKH H
TeopHuu

BEPOATHOCTEH.

DJIeMEHThI MAaTeMATHYECKOI CTATHCTHKH.

PaGora c BUJCO MAaTCPUAIIOM.

Tema 1. DneMeHTH! KOMOMHATOPUKHU

KOHCHGKTI/IpOBaHI/IC, ayupoOBaHUC,
CaMOCTOATCIIbHAA pa60Ta C HMCTOYHHMKaMU




uHpopmanuu, pabota ¢ yueOHUKaMH,
pelieHne NpruMepoB.

Tema 2. DneMeHThl TEOpUU BEPOATHOCTEN Koncnekruposanue, ayIupoBaHUe,
CaMOCTOATENbHAsT paboTa ¢ MCTOYHUKAMU
uHpopmanuu, pabota ¢ ydeOHHUKaMH,
pelieHne MpruMepoB.

Tema 3. Onemenmwvr mamemamuueckoi | KoHcriekTupoBaHue, ayaMpOBaHUeE,
CMamucmuxuy CaMOCTOSATENIbHAsT paboTa ¢ MCTOYHHUKAMU
uHpopmanuu, pabota ¢ ydeOHUKaMH,
petenue npuMmepoB. Pabora ¢ Tabiaunamu u
JarpaMMaMHu.

4. YYEBHO-METOANYECKOE N MATEPUAJIbHO-TEXHUYECKOE
OBECIHHEYEHHUE ITPOI'PAMMBI

Peanmzanus mporpaMmbl JUCHUTUIMHBL TPEOyeT HAINYHS Y4eOHOro KafMHeTa MaTeMaTHIECKUX
JTMCIUTUIAH; MAaTEMaTHKH U MTHPOPMATHKH.

O6opynoBanne kaOuHeTa MaTeMaTWUKH U UHGOPMATUKH: HA0Op JAEMOHCTPALMOHHOIO
000pyI0BaHUS U y4eOHO-HATJISAIHBIX TOCOOMH, 00SCTICYNBAIONINE TEMATUUECKHE WILTIOCTPAIUN
M0 TUCIUTUTHHE.

TexHuYecKHEe CPeACTBA 00yUEHUSI:

Kadunem mamemamuyecKux OUCYUNIUN:

MynbTumMeauiineiii ¢To (paboyee mecto npenoaasarens) Smartone M TL50/100,
MynbsTumennitabiii npoekrop ACER S1283,

HNutepaktuBHas nocka TriumphBoard (mmaronans 78"). LibreOffice 6.0.
Kabunema mamemamuxkyu U UuHGopmamuku:

WutepaktusHast nocka SMART Board SB480 (nuaronans 77"),
Mynberumennitabiid mpoektop Epson EB-541,

[lepcoHanbHBIN KOMIBIOTEDP MPEMOABATEINS.

5. PEKOMEHAYEMAS JINTEPATYPA

OcHoBHas:
OcCHOBHBIE HCTOYHUKH

1. Aunrebpa u Hauyana marematudeckoro anammusa: 10-11 kmaccel: yueOHoe mocobue / A. H.
Konmoropos, A. M. Aopamos, 1O. I1. Iyaaunsia[u ap.]; nox pen. A. H. Koamoroposa. —
30-e u3n., crep. — Mocksa: [Ipocsemnienue, 2021. — 383 c.

2. Maremaruka: anreOpa U Havajga MaTeMaTHYECKOro aHaiuza, reomerpus. I'eomerpus: 10-
11 xmaccel: yueGHUK A71s1 00111e00pa30BaTeIbHbIX OpraHu3aluii: 6a30Bblil U yriyOIEHHbIH
ypoBHu. JI. C. Aranacsn, B. ®@. byry3os, C. b. Kagomnes u ap. — 10-e uzn., crep. —
Mocksa: IIpocsemenue, 2021. — 287 c.

3. Maremartuka: anreOpa M Hauajda MaTeMaTHYECKOTo aHalu3a, reomeTpus. Anrebpa u
Hayala MaTemaruuyeckoro anammsa 10 kimacc. YueOHHMK s oOmieo0pa3oBaTeNbHBIX
opranu3anuii (0a30BbIil U yriyonéuuslil yposau). B 2 vactsx, Y.2. / [A. T'. MopakoBud u
ap.]; mox pen. A. I'. Mopakosuua. — 10-¢ u3s., crepeotut. — M.: Muemo3una, 2021. — 351
c.

4. Maremaruka: anrebpa ¥ Hadajga MaTeMAaTUYECKOTO aHalM3a, reoMerpus. Anredpa u
Hayaja MmaTeMmaruueckoro axaimsa 10 kmacc. YuyeOHUK a1 00meoOpazoBaTeNbHBIX
opranu3zanuii (6a3oBbiil U yriayOnéuuslid ypoBHH). B 2 wactax, U.1.A. I'. Mopakosuy, I1.
B. Ceménos. — 10-e u3z., crepeotun. — M.: Muemo3suHa, 2021. —455 c.

JlomosHnTEABHAS:



1. bammakoB M.U. Martemaruka [TekcT|: yueOHHMK IUIsi CTYIEHTOB Had. U cpeld. mpod .
obpazoBanus / M.1. bammaxkos. — M.: Jloroc, 2015. — 400 c.

I/IHTepHeT-I/ICTO‘IHI/IKI/I

Hcnonb3oBanne y4eOHUKOB M y4eOHBIX IOCOO U
U3 3JIeKTPOHHBIX OMOJIMOTEYHBIX CHCTEM

HaunmenoBanue yuyeOHUKA Ero mecronaxo:kaeHue (CCbLIKA)
BammakoB, M.A. Maremaruka: yuebuuk / | http://biblioclub.ru/index.php?page=book&id=252172
M.U. bammaxos. - M.: KnoPyc, 2013. -394 c. -
(HauanbHoe wu cpemHee mnpodeccroHaIbHOE
o0pa3oBaHue)
3emasikoB, A.H. Beenenue B anrebpy u http://biblioclub.ru/index.php?page=book&id=222098
aHaJM3: KYJIbTYpHO-UCTOPHYECKHI
JICKYpC: y4eOHOe nocobue
[DnekTpoHHBIH pecypc] /
A.H. 3emnsxoB. — M.: BHHOM.
Jlabopatopwust 3Hanui, 2012. — 326 c.
[Tomonis 1o MaTeMaTHKe http://biblioclub.ru/index.php?page=book&id=114582
MOCTyMNarmeMy B BY3 U HaUHMHAIOLIEMY
CTylneHTy [DJeKkTpoHHbIi pecypc] /
H.®. KBauesna, B.C. Kpamop,
IL.A. Muxaiinos, B.A. TpeHorux u ap. —
MockBa  —  MxeBck: HuctutyT
KOMITBIOTEPHBIX HcciepoBanuid, 2005. —
658 c.
HNHTepHET-pecypchbl
Ne n/m Ccblika Ha uHopmanuonnblii | HaumeHnoBaHue pazpadoTku JocTynHocTh
pecypc B JJICKTPOHHOM dopMme
1 http://www.biblioclub.ru YHuBepcuTeTCKasn Perucrparus gepes
6ubnnoTeka OHIAKH T000# YHUBEPCHUTETCKHIA
KoMIIbtoTep. B
HajlbHEUIIIEM
WHIMBUAYaJIbHBIN
HEOTpaHUYEHHBIN 10CTYI
n3 11000H TOYKH, B
KOTOPOW UMEETCSI JOCTYI
K cetu HTEpHET
2 http://www.e.lanbook.com M3znatenscTBO «JIaHB» Perucrparus gepes
000N YHUBEPCUTETCKII
KoMIibtoTep. B
HajlbHEHUIIIEM
WHIUBUAYaJIbHBINA
HEOTpaHUYEHHBIN 10CTYN
U3 MF000I TOUKH, B
KOTOPOW UMEETCS 1OCTYI
K cetu HTEpHET
3 www.biblio-online.ru UznatenbctBO «HOpaidT» CBOOOIHBIN TOCTYII
4 www. bibliorossica.com DeKTPOHHO-OUOINOTEYHAS Joctyn u3 m060ro
cucrema bubmmo-Poccuka YHHBEPCHUTETCKOTO
KOMITBIOTEpa



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/

(Heobxonmma
peructpanusi)

www.rsl.ru

Poccuiickas rocynapcTBeHHas
O6ubmoTeka

Hoctyn u3 moboro
YHUBEPCUTETCKOTO
KOMITBEOTEpA
(HeoOxonnma
perucrpanus)

www.gnpbu.ru

TocynapctBenHas
regarorudyeckast OnoIMoTeKa
M. K JI. Ymsckoro

CBoOosHBIN TOCTYIT



http://www.rsl.ru/
http://www.gnpbu.ru/
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