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1.INIOACHUTEJIBHASA 3AIIMCKA
1.1. O0mas xapaKkTepuCTUKA Y4eOHOM TN CHUITHHbI

[Iporpamma oprueHTHpOBaHa Ha TIOCTHKEHHUE CIICTYIONINX LeTIeH:

o (opMupoBaHue NpeacTABJIEHNH 0 MaTEMAaTUKE KaK YHUBEPCATbLHOM
S3bIKE€ HAYKH, CPEACTBE MOJICIMPOBAHMS SBJICHUM W TPOLIECCOB, 00 HACIX U
METO/IaX MaTeMaTHKH;

o pa3BUTHE JOTHYECKOTO MBIIICHUS, MIPOCTPAHCTBEHHOTO
BOOOpPaKEHUS, AITOPUTMUUECKON KYJIbTYPhl, KPUTUYHOCTH MBILUICHUS Ha YPOBHE,
HEOoOXOoauMOM  ansi  Oynymied  mpoecCHOHANbHOM — JMESTENbHOCTH, TS
MPOJIOJKEHUS 00pa30BaHus U caMOOOpa30BaHUS;

o OBJIAJleHHEe MAaTeMAaTHYeCKMMH 3HAHMSMH M  YMEHHMSIMH,
HEOOXOJUMBIMU B NOBCEAHEBHON >KU3HM, JJISI U3YyUYEHUS] CMEXHBIX €CTECTBEHHO-
HAy4YHBIX JUCUUIUIMH Ha 0a30BOM YPOBHE M JUCLMIUIMH MPO(ecCHOHAIBHOTO
LMKJIa, IJI MOJy4YeHUs: 00pa3oBaHUsI B 00JIACTSAX, HE TPeOYIOMMX yriTyOJeHHON
MaTeMaTHYeCKOH MOrOTOBKH;

o BOCIIMTAHME CPEACTBAMH MAaTEMaTHUKH KYyJbTYpbl  JIUYHOCTH,
MOHMMAaHUSA 3HAYMMOCTH MAaTeMaTUKH Jis Hay4YHO-TEXHHUYECKOTO Iporpecca,
OTHOILIEHUS K MAaTeMaTUKE KaK K 4YacTU OOIIEYEIIOBEYECKOW KYyJIbTYypbl 4epes3
3HaKOMCTBO C HMCTOpPHEW pa3BUTHS MaTE€MaTHKH, SBOJIOIMEN MaTeMaTHUYECKHUX
UJICH.

OcCHOBY IpOrpaMMbl COCTaBIISIET COJIEPKaHUE, COINIACOBAaHHOE C TPEOOBaHU-
MU (eZepaIbHOr0 KOMIIOHEHTa TOCY/IapCTBEHHOIO CTaHAapTa CpeaHero (IOJHO-
ro) ob1ero o6pazoBanusi 0a30BOro YPOBHSI.

B nporpamme ydeOHbIN MaTepuan mpeacTaBieH B GopMe depeayromerocs
pa3BepTHIBAHUS OCHOBHBIX COJIEP)KATEIbHBIX JIMHUM:

1 aneebpauveckas nunus, BKIOYAIONIAs CUCTEMATU3AIMIO CBEICHHA O YuC-
Jax; U3y4eHHe HOBBIX M 00OOIIEHHE paHee M3YyYEHHbIX orepanuid (BO3BEJACHHUE B
CTETIeHb, U3BJICUCHUE KOPHS, JIOrapu(pMUpPOBaHNE, CUHYC, KOCHHYC, TAaHTE€HC, KO-
TAHTEHC U OOpaTHbIE K HHMM); M3yUYeHHE HOBBIX BUJOB YHCIIOBBIX BBIPAKCHHHA U
(dbopMyII; COBEPIICHCTBOBAHHUE MPAKTUICCKUX HABBHIKOB W BBIYUCIUTEIHLHOW KYJIb-
Typbl, paCIIMPEHUE U COBEPIICHCTBOBAHME alreOpanyeckoro ammapara, chopmu-
POBAHHOT'O B OCHOBHOI 1IKOJIE, U €r0 MPUMEHEHUE K PEIICHUI0 MaTEMAaTUYECKUX U
MPUKIIAIHBIX 337124,

[l meopemuko-ynkyuonanbHas nunus, BKIIOYAIONMAs CUCTEMATH3ALUI0 U
paciMpeHue cBeeHU 0 (QyHKIUAX, COBEPIICHCTBOBAHUE IPapUUECKUX YMEHUH;
3HaKOMCTBO C OCHOBHBIMH HJI€SIMH M METOJaMH MaTeMaTUYECKOTO aHaIu3a B 00b-
eMe, TIO3BOJISIONIEM HCCIIEOBATh dJIEMEHTApHBIC (PYHKIIMH U peliaTh MPOCTEHUIITNE
reoMeTpudeckre, GU3NIECKue U Ipyrue NPUKIaaHbIe 3a/1a4H;

[} nunusa ypaeuenuil u HepaseHcma, OCHOBaHHAs HAa TIOCTPOSHUH U HUCCIENO-
BaHUU MaTEMaTUUYECKUX MOJIeNied, MepeceKaromascs ¢ aireopanyecko u Teope-
TUKO-(YHKIIMOHATHHON JIMHUSAMH W BKJIOYAIOIIAasi Pa3BUTHE M COBEPIICHCTBOBA-
HUE TEXHUKH anredpandeckux mpeoOpa3oBaHUM AJisA pelIeHus ypaBHEHHH, Hepa-
BEHCTB M CUCTEM; (POPMUPOBAHHE CIIOCOOHOCTH CTPOUTH U MCCIIEI0BATh MPOCTEN-
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1K€ MAaTEMATUYECKUE MOJIEIU MPHU PEIICHUH MPUKIIAIHBIX 3a/1a4, 3a1a4 U3 CMEXK-
HBIX ¥ CHEIUAIBLHBIX JUCITATIINH;

[ eeomempuueckas nuHus, BKIIOYAIONIAs HATJISIHbIC MPEICTABICHUS O
MIPOCTPAHCTBEHHBIX (UTYpax W M3yUYCHUE X CBOWCTB, ((OPMHUPOBAHNUE U PA3BUTHE
MIPOCTPAHCTBEHHOTO BOOOPaKEHUS, pa3BUTHE CIIOCOOOB TEOMETPUUECKUX H3MEpe-
HUW, KOOPJIMHATHOTO U BEKTOPHOTO METOJOB MJI PEIICHUS MaTEeMaTUYECKUX W
MPUKJIAJIHBIX 33]1a4;

] ecmoxacmuueckas nunusl, OCHOBAHHAsI HA Pa3BUTUM KOMOWHATOPHBIX yMe-
HUM, MPEICTaBICHUN O BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX OKpPY-
KAIOIIET0 MHUpA.

PazButne copepkaTeabHBIX JIUHUN COMPOBOXKAAETCS COBEPIIICHCTBOBAHUEM
WHTEJJICKTYaJIbHBIX W PEUYEBBIX YMEHHMH ITyTeM OOOTalleHHsT MaTeMaTU4eCKOTo
SA3bIKa, PA3BUTHUSI JIOTUUECKOTO MBIIIIICHHUS.

Marematuka siBisiercss GyHIaMEHTAJIbHOW 001e00pa3oBaTEIbHON JUCIIU-
IJTMHOM CO CJIOKUBIIMMCS YCTOMYUBBIM COJAEPKAaHUEM U OOIIMMU TPEOOBAHUSIMU
K MOJrOTOBKE OOyuaromuxcs. Peanuzarus oOmMX 1eleld M3ydyeHHUs] MaTEeMaTHKU
TPAIUIIMOHHO (HOPMUPYETCS B UETHIPEX HAMNPABJICHUSAX — METOAMYECKOoe (0Oiiee
npecTaBieHue 00 UaesX U METOJaX MaTEMAaTHUKH), HHTEJUIEKTyalbHOE Pa3BUTHE,
YTUJIUTAPHO-NIPArMaTHUECKOE HampaBicHUue (OBJIAJICHUE HEOOXOJUMBIMU KOH-
KPETHBIMH 3HAaHUSIMU U YMEHUSIMU) U BOCIIUTATEIILHOE BO3ICHCTBUE.

[Tpodunuzaius 1eneil MaTeMaTHYeCKOro 00pa3oBaHMUs OTPaKaeTCsl Ha BbI-
Oope MPUOPUTETOB B OPTraHM3alMM y4eOHOU JESITEIBHOCTH oOyuarommxcs. Jis
TEXHUUYECKOTO W €CTECTBEHHOHAY4YHOTO Mpoduis BBIOOP Ielel cMmemaercs B
MparMaTUYeCKOM HaIpaBJICHUM, MPEAYyCMATPUBAIOIIEM YCUJICHUE U PACIIMPEHUE
MPUKJIAHOTO XapaKTepa U3YUYCHUS MAaTEMAaTUKH; IPEUMYIIIECTBEHHONW OpHUEHTAIIUN
Ha AJITOPUTMUYECKUN CTUJIb TTO3HABATEIILHOU NIEATECIbHOCTH. J1sl 2yManumapHo2o
U_COUUATIbHO-DKOHOMUYECK020 npogunell boee XapakmepHblM A611emcsl VCUuieHue
00WEKYIbIMYPHOU COCMABAAIOUE KYPCA C_OpUueHmayuel Ha 8u3yaibHo-oo0pasubiil
U 102UYECKUL CIMUAU Y4eOHOoU pabomubl.

N3ydeHune MaTeMaTUKU Kak y4eOHOTO MpeaMeTa 00ecreuyrnBaeTCs:

— BBIOOPOM Pa3JIMYHBIX MOJIXOJ0B K BBEJCHHUIO OCHOBHBIX MOHSTHUH;

— (popMHpoBaHMEM CHCTEMBI Y4eOHBIX 3adaHui, oOecreunBaronux dddek-
TUBHOE OCYIIECTBJICHUE BEIOPAHHBIX 11€JIEBBIX YCTAHOBOK;

— 00OTaIleHHEM CIIEKTpa CTHIICH y4eOHOM NESITEIHLHOCTH 3a CUET COrjiaco-
BaHUS C BEAYIIMMHU JEATEILHOCTHBIMU XapaKTEPUCTHUKAMU BBHIOpaHHOU mpodec-
CHH.

IIpodunbHas cocTaBisgiomIas OTpakaeTcsl B TpeOOBaHUSAX K ITOATOTOBKE
0OyJaroIuxcs B 4aCTH:

— oOmiel CuCcTeMbl 3HAHUI: CoJIepKaTelIbHBIC TPUMEPhI UCIIOJIb30BaHUS Ma-
TeMaTUYECKUX UJIeH U METOJIOB B MPO(ECCHOHATBLHOM e TEILHOCTH;

— YMEHHUH: pa3iduue B ypOBHE TPEOOBaHUN K CIIOKHOCTH MPUMEHIEMBIX
aJITOPUTMOB;



—  NPAKMu4eck020 UCNOIb308AHUSL NPUOOPEMEHHbIX 3HAHUL U YMEHUU. UH-
OUBUOYVAIbHO20 Y4eOH020 ONnblma 8 NOCMPOeHUU MAMEMAMUYECKUX MOOelell, 8bl-
NOJIHEeHUU UCCNe008AMEeNbCKUX U NPOEKMHbIX Ppabom.

Takum oOpa3om, IporpamMma OPUEHTHPYET HA MPUOPUTETHYIO POJIb MPOIIEC-
CyaJIbHBIX XapaKTEPUCTUK YUeOHOH paboThl, 3aBUCAIIUX OT Mpoduis mpodeccuo-
HaJIBHOW TIOJITOTOBKH, aKIICHTUPYET 3HAYCHUE TMOYUCHHUS OMBITa MCTIOIb30BAHMS
MaTEMaTUKH B COACPIKATEIBHBIX W MPO(PECCHOHATBHO 3HAYMMBIX CHTYAIUAX 10
CpPaBHEHHIO C (POpPMaAIbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMU XapaKTEPUCTHKAMHU
oOyueHus.

[lepeuens TeM B Kypce MAaTeMAaTHUKH SIBISIETCS OOIIMM JUTsl BCeX Mpoduiieit
MOJTy4aeMoro MpodeccCHoHAIFHOTO 00pa30BaHUsl U MPU BCEX 00BbeMax y4eOHOTO
BPEMEHH HE3aBUCHUMO OT TOTO, SBJIACTCS JIU MpeaMeT 0a30BbIM WM TPOQUITHHBIM.
[Ipensiaraempie B IPUMEPHOM TEMATHUYECKOM IIJIaHE pa3Hble 00bEMBbI YUeOHOTO
BPEMEHU Ha M3yYEHHE OJHOW M TOH KE€ TEMbl PEKOMEHIYETCS MCITOIb30BATh IS
BBITIOJTHCHUS Pa3IMYHBIX YIeOHBIX 3aaHuil. TeM caMbIM pa3nudus B TpeOOBAHUIX
K pe3yJibTaTaM OOydYeHHs TPOSBATCS B YPOBHE HABBIKOB IO PEIICHUIO 3a7a4 U B
OITBITE CAMOCTOSATEIILHON paOOTHI.

B mporpamme xypcusom BwIIEICH MaTepuai, KOTOPBIN MPU W3yUYCHUH MaTe-
MaTUKU M Kak 0a30BOro, U Kak MPOQUILHOTO Y4eOHOTO MpeaMeTa KOHTPOJO He
TTOJIJICKUT.

[TPUMEPHOE COJEPXAHUE YUEBHOU JIUCIIUITJIMHBI

BBenenne

MareMatrka B HayKe, TEXHUKE, SJKOHOMHKE, NHPOPMALMOHHBIX TEXHOJIOTH-
AX U MPAKTUYECKOM NeATENbHOCTH. Llenu u 3a1aun n3ydeHuss MaTEMaTHKU B y4upe-
KIACHUSAX CpeaHEro npodeccHoHaIbHOTO 00pa30BaHMUS.

AJITEBPA

Pa3BurHe NOHATHS 0 YUCIE

Ilensie 1 panmoHanbHbie yncia. JlewcTBuTenbHbie uncna. [IpubamxeHHbIe
BbIUUCICHUS. [Ipubnudsicennoe 3navenue 8eIuyunbl U NOSPeuHOCmU RPUOTUNCEHULL.

Komnnexcnuie uucaa.

KopHu, crenenu u Jiorapugpmsl

Kopnu n crenenn. KopHu HatypajibHOM CTENEHU U3 YKCIAa U UX CBOMCTBA.
CreneHu ¢ palMOHAJIBHBIMU IOKa3aTelisiMu, UX cBoilcTBa. CTemnmeHu ¢ IeMCTBU-
TeJIbHBIMU NOKa3atensiMu. Ceolicmea cmeneHu ¢ 0eucmeumenbHbiM NOKA3AmMeeM.

Jlorapudm. Jlorapudm uucna. OcHosHoe nocapupmuueckoe moxncoecmeo.
Jecsatuunble U HartypaibHble Jorapudmel. IlpaBuna neictBuil ¢ norapudmamu.
llepexoo k Hosomy ocHoBaHUIO.

[IpeoOpazoBanne anredpamdeckux BblpaxeHuil. [IpeoOpazoBaHue parumo-
HaJIbHBIX, UPPAIMOHAJIBHBIX CTEMEHHBIX, IMOKA3aTeIbHBIX M JIOTapU(OMHUUYECKUX
BBIPAKCHUM.

OCHOBBI TPUTOHOMETPUH

Pannannas mepa yria. Bpamarensnoe neuxxenne. CHHYC, KOCUHYC, TAHT€HC
U KoTaHTeHC uucia. OCHOBHBIE TPUTOHOMETPUIECKUE TOXKIECTBA, (DOPMYJIIBI MIPH-
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BesieHUs. CUHYC, KOCUHYC U TAHT€HC CYyMMBbI U PA3HOCTH JABYX yrJioB. CUHYC U KO-
CHUHYC IBOMHOrO yria. @opmyavl noirogunnozo yena. Ilpeobpazosanue cymmul
MPULOHOMEMPULECKUX (DYHKYULL 8 npousseoenue u npousseoenus 8 cymmy. Boi-
padiceHue mpueoOHOMempu4eckux QYHKYull yepe3 maHeeHc NoJ08UHHO20 ap2yMeH-
ma. 1IpeoOpa3oBaHus IPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAXKEHUH.

[Ipocrelimme TPUrOHOMETPUUYECKUE ypaBHEHHUs. PemieHue TpuroHomerpu-
YECKHUX YpaBHEHHU. [Ipocmeiiuwiue mpuconomempuyeckue HepageHcmeda. Apkcu-
HYC, QPKKOCUHYC, APKMAHSEHC YUCIA.

DyYHKUUH, UX CBOMCTBA U rpapuKun

Oynkiuu. O01acTh onpeneneHus ¥ MHOKECTBO 3HaueHMM; rpaduk (QyHK-
MU, TOCTpoeHUe rpadMKoB PYHKIUHN, 3aJaHHBIX PA3IMYHBIMUA CITIOCOOAMHU.

CaoiicTBa (PyHKIIMM: MOHOTOHHOCTH, YE€THOCTh, HEYETHOCTb, OTPAHUYECH-
HOCTb, NMEPUOAUYHOCTH. [IpomMexyTKH Bo3pacTaHusi U yObIBaHUS, HauOOJIbIIEE U
HaMMEHbIIIee 3HAYCHMS, TOUKH dKcTpemyma. I'paduueckas unrepnperauus. [Ipu-
Mephl PYHKITMOHAIBHBIX 3aBUCUMOCTEN B peaibHBIX MPOIIECCAaX U SIBICHUSX.

OG6patnbie pyHkuuu. Obaacme onpedeneHus u 001acms 3HaA4eHutl 0opam-
Hou ¢hynkyuu. I'paduk oOpatHoOl PyHKIIUU.

Apudpmernueckre onepauuu Hag GyHKuuaAMH. CroxHas QyHKIUS (KOMIIO-
3UIHSA).

Crenennble, nokazarejbHble, Jorapupmuyeckue U TPUIOHOMETpHYe-
cKUe PYHKUMH

Omnpenenenus QyHKIMI, UX CBONCTBA U TpadUKH.

ObpamHvle mpueconomempuieckue QyHKYuu.

[IpeoOpazoBanus rpaduxoB. [lapamnenbHblil TEPEeHOC, CHMMETPHUS OTHOCH-
TEJIbHO OCEeW KOOpJAMHAT U CUMMETPHUS OTHOCHUTEIIBHO Hadajia KOOpAWHAT, CHUM-
METpHUsS. OTHOCUTEIBHO MPAMOUN Y=X, PACTSIKEHUE U CHKATUE BIOJb OCEU KOOPIH-
HarT.

HAYAJIA MATEMATHUYECKOTI'O AHAJIU3A

ITocnenoBarensHOCTH. CIIOCOOBI 3aIaHUSA U CBOMCTBA YMCIIOBBIX ITOCIIEHNO-
BarenpHOCTeH. [lonamue o npedene nocnedosamenvrocmu. Cyujecmeoganue npe-
oena MOHOMOHHOU 02paHudeHHou nociedosamenvrHocmuy. CyMMUPOBAHHUE OCIIE-
noBaTenbHOCTEW. beckoHeuHO yObIBarolias reomMeTpuueckass Mporpeccus U ee
CyMMa.

Ilonsamue o nenpepwvlgHocmu hyHKyuuU.

[TpousBognas. Ilonstue o mpousBogHON GyHKINU, €€ TEOMETPUUECKUN H
bu3ndeckuil CMBICI. YpaBHEHHE KacaTelbHOW K rpaduky ¢yukmuu. [IpousBo-
HbIE CYMMBbI, Pa3HOCTH, MTPOU3BEACHUS, YacTHOrO. [[pon3BOAHBIE OCHOBHBIX 3JIE-
MeHTapHbIX GyHKIuN. [IpumMeHeHne mpou3BOIHON K MCCIENOBaHUIO (QYHKIMA U
noCTpoeHuto rpadukoB. [Ipoussoonsie 0Opamuol QyHKyuu U KOMROZUYUU DYHK-
yuu.

[IprmMepbl UCITONB30BAHUS MTPOU3BOIHOM ISl HAXOKICHHS HAWITYULIEro pe-
HIeHUs] B IPUKJIAJAHBIX 3a7a4ax. Bropas npousBojHas, ee TeoMeTpuieckuil u Gu-
3U4ecKuil cmbici. I[IpruMeHeHrne NMpoM3BOIHON K MCCIIENOBAaHUIO (DYHKIUMN U TO-



cTpoeHuto rpagukoB. HaxoxaeHue cKOpocTH Ajisi mpolecca, 3aJJaHHOTO (opMy-
JIOU U TpaduKoOM.

[lepBooOpazHas u unTerpai. [IpuMeHeHne omnpeneseHHOro UHTerpaia s
HAXOXJCHHUS TIUIOIIAAN KpuBOJWHENMHOM Tpaneuuu. ©Oopmyna Herotona—
JleitOnuna. IIpumMepsl npruMeHeHus: HHTerpaia B GU3UKEe U TECOMETPHH.

YpaBHeHMs U HEPABEHCTBA

PaBHOCHMIBHOCTH ypaBHEHMM, HEPABEHCTB, CUCTEM.

PanmonanbHblie, UppallMOHAIBHBIE, MIOKA3aTENbHBIE U TPUTOHOMETPUUECKHUE
ypaBHEHUS U cucTeMbl. OCHOBHBIE MPUEMBI UX pelieHus (pa3yioKeHue Ha MHOKH-
TEJIW, BBEICHUE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, TPaQUUECKUil METOT).

PanmonanbHbie, MppallMOHANIBHBIE, IOKA3ATENIbHBIE U MPULOHOMEMPUYECKUE
HepaserHcmea.OCHOBHBIE TIPUEMBI UX pelieHus. Mcnonb3oBaHue cBOMCTB U rpadu-
KOB (DyHKLMI [P peUIeHUH YpaBHEHHUI 1 HepaBeHCTB. MeToa nHTepBaioB. 13006-
paK€HUE HA KOOPAMHATHOM IMJIOCKOCTHM MHOKECTBA PEIIEHUN YpPaBHCHUN U HEpa-
BEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

[IprMmeHeHne MaTEMaTHYECKUX METOJOB JIJISl PELICHUS COAEPKATENbHBIX 3a-
Ja4 U3 pas3lIMyHbIX OOJacTell HayKu M MpakTUKU. VHTeprmperaius pes3yJibrara,
YYET pEATbHBIX OTPAHUYCHUM.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHO-
CTEHA

JJIeMeHTbl KOMOUHATOPUKHU

OcHoBHbIE MOHATUS KOMOMHATOPUKU. 3aJaud Ha MOJCYET 4Yuciapa3Melle-
HUI1, IEPECTaHOBOK, coueTaHuil. Perenue 3anay Ha nepeOop BapuaHToB. Popmyia
ounoma Hrerotona. CBoiicTBa OMHOMHHAJIBHBIX KOA(DPHUIMEHTOB. TpeyroibHUK
[Tackass.

DJIeMeHThI TEOPHH BEPOSITHOCTEH

CoObITHE, BEPOSITHOCTH COOBITHS, CIIOXKEHHE U YMHOKEHHUE BEPOSITHOCTEM.
llousmue o nesasucumocmu cobvimui. [uckpemnas ciyyaunas 6eiuyuHd, 3aKOH
ee pacnpeoenenus. Hucnosvle xapakmepucmuxku OUCKPEMHOU CIYYAUHOU 68euyl-
Hol. [lonamue o 3axone bovbuUX YUCel.

JIEeMEHTbl MATEMATHYECKOM CTATHCTUKHU

[IpeacraBnenue qaHHBIX(TaOIULIBI, AMArpaMMBbl, TpauKn), eeHepanvHas co-
B0KYNHOCMb, 8blOOPKA, cpedHee apupmemuueckoe, meouana.llonsmue o 3adauax
Mamemamuyeckou Cmamucmuxu.

Pewenue npakmuueckux 3aoau ¢ npumenenuem 6eposimHOCMHbIX MEMOO08.

I'EOMETPUASA

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosioxkeHne IByX IpsAMBIX B IIpocTpaHcTse. [lapaminensHoCTh
npsAMo U 1IockocTH. [lapamnensHoCTh Tockocten. [lepneHanKyasspHOCTD ps-
MOU U IUIOCKOCTU. [IeprieHauKyssp U HaKIOHHAs. YTOJI MEXIY MPSIMOM U IIJIOCKO-
CTbIO. /[ByrpaHHbIil yroy. Yoy Mexay INIOCKOCTIMU. [leprieHauKyasspHOCTh ABYX
IJIOCKOCTEM.

['eomeTpuyeckre npeoOpa3oBaHusl TPOCTPAHCTBA: MapaUIeNIbHbIN MEPEHOC,
CUMMETPHSI OTHOCHUTEIIBHO IIOCKOCTH.



[TapannensHOe TIpoeKTUpOBaHUE. [l10WA0bL OPMOCOHANBHOU NPOEKYULU.
N300paxenne mpocTpaHCTBEHHBIX (UTYP.

MHOrorpaHHuKHU

Bepmunebl, pedpa, rpaHu MHOrorpaHHuka. Pazeepmka. Muocoepannvle ye-
abl. Buinyknvie mnozcoepannuxu. Teopema Jiinepa.

[Ipusma. Ilpsmas u maxnounas npusma. IlpaBunbHas npusma. [lapamiene-
nunen. Kyo.

[Mupamuna. [lpaBunbHas nupamuaa. Yceuennas nupamuoa. TeTpadap.

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

CeueHnus Ky0a, IpU3Mbl U TUPAMU/IBI.

[IpeacraBienre o MpaBWIbHBIX MHOTOIPAHHHUKAX (TETpa’p, KyO, OKTa’p,
J0JIEKa’Ip U UKOCAIP).

Tesia M1 MOBEPXHOCTH BpPalllCHUS

Hunuuap u koHyc. Yceuennwiu xonyc. OCHOBaHME, BBICOTA, OOKOBas IO-
BEPXHOCTb, OOpa3ytomas, pasBeprka. Ocesvle ceuenusi u ceyeHus, napaiieibHvle
OCHOBAHUIO.

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

N3mepenusi B reoMeTpun

O6mneM u ero uzmepenue. Murterpanbaas opmyna oobema.

®opmysibl 00beMa Ky0a, IPSMOYTOJIBHOTO NapaJlieenuIeia, Npru3Mbl, 1u-
auHzapa. @opMyiibl 00beMa mupaMuIbl U KoHyca. DopMyJbl IUIOMIAM TOBEPXHO-
CTeH UMIMHpa U KoHyca. PopMyJibl 00beMa I1apa U IIomaan chepsl.

[Tono6ue Ten. OTHOLIEHUS MIIOMAAeH TOBEPXHOCTEH U 00bEMOB MOAOOHBIX
TeN.

Koopaunarsl 1 BeKTOpBI

[IpsimoyronbHas (IekapToBa) cUCTEMa KOOpAMHAT B mpocTpancTee. Dopmy-
Jla pacCTOSIHUS MEXKIY JIBYMs TOUKaMU. Y paBHEHUS CHEPBL, nI10CKOCMUU NPAMOLL.

Bekropel. Moayne BekTopa. PaBeHCTBO BeKTOpOB. CIll0OKEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa MO HaMpaBiICHUSM. YTOJ
Mexay ByMs Bektopamu. [Ipoekius BekTopa Ha ock. Koopaunartsel BekTopa. Cka-
JISIPHOE MPOU3BE/IEHUE BEKTOPOB.

Hcnonb3oBaHne KOOPAUHAT U BEKTOPOB MPU PEIICHUH MAaTEMaTUYECKUX U
NPUKIIAAHBIX 33]1a4.

1.2. MecTo y4eOHOM IMCUUILIMHBI B Y4eOHOM IJIaHe

[Iporpamma yueOHOUM aucuumuHel «OAY.11 MaremaTtuka: anrebpa u
Havajla MaTeMaTHYECKOTO aHa/W3a, TeOMETpHUs» TNpeqHa3HAYCHA IS U3YYCHUS
MaTeMaTUKU B YUPESKICHUSIX CpeaHero mpodecCuOHaTbHOIO 00pa3oBaHMs, pea-
JU3YIOIUX 00pa30BaTEIbHYIO IIPOTPaMMy CpeIHEro (IOJHOT0) 0011ero oopazoBa-
HUS, TP TIOJTOTOBKE KBATM(UIIMPOBAHHBIX CHEIMAIMCTOB CPEAHETO 3BEHA IO
nporpamMme yriyOJeHHON MOJATOTOBKU. YPOBEHh 00pa30BaHUs: OCHOBHOE 0O0IIIEe.
KBanuukanus: crienuaiuct mo coraibHoi padboTe.

[Tpodunp momydaeMoro mpoQecCHOHAIBLHOTO 00pa30BaHMs: TYMaHUTAPHBIH
(pu peanu3anuu IPOrpaMMbl CPETHETO OOITIETO 00pa30BaHuUs).
JucuunnuHa usyyaercs Kak 0a30Bbli yUeOHBIN NpeaMeT.



1.3. Pe3ysbTaTsl 0CBOCHUSI Y4eOHOW TUCHUNIIMHBI

B pesynbrare m3yuenus yueOHOM auciuIuinHbl «MaTemaTuka: anredbpa u
Hayajia MaTeMaTUYeCKOro aHalln3a; TeOMETPHs 00yUarounCcs JOJIKEH

3HATH/IIOHUMATD.

o 3HAYEHWE MATEMaTUYECKOM HAyKH JUIsl PElIeHHs 3aJad, BO3HUKAIO-
IIMX B TEOPUU U MPAKTUKE; IIUPOTY U B TO K€ BPEMSI OTPAHUYECHHOCTh ITPUMEHE-
HUSI MaTEMaTUYECKUX METOJIOB K aHAJIM3Y U MCCIIEJOBAHUIO MIPOLECCOB U SIBICHUI
B IIPUPOJIE U OOLIECTBE;

o 3HAYEHUE MPAKTUKHU U BOMPOCOB, BO3ZHUKAIOIINX B CAMOW MaTEMATHKE
JUist GOPMHUPOBAHUS U PA3BUTHUSL MAaTEMATUYECKOW HAYKHU; UCTOPUIO PA3BUTHS IO-
HATHS YKCIIA, CO3/IaHUSI MAaTEMATHYECKOIO0 aHAIN3a, BOSHUKHOBEHUS U Pa3BUTHUS
re€OMETPUH;

o YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTUKH MAaTEMAaTUYECKHUX PACCYkK-
JIEHUM, UX TPUMEHUMOCTh BO BCEX 00JIACTSIX YETIOBEUECKOU JIeSITEIIbHOCTH;

o BEPOSITHOCTHBIN XapaKTep PA3IUYHBIX MPOIECCOB OKPYKAIOUIETO MU-
pa.

AJITEBPA

yMeTh!

o BBINOJHATh apu(METUUECKUE JIEHCTBUS HaJ YUCIaMHU, coyeTas yCT-
HbI€ Y TUCbMEHHBIE PUEMBI; HAXOAUTh NPUOIMKEHHbIE 3HAUEHUS BEJIMYUH U T10-
I'PELIHOCTH BBIYMCIICHUN (a0CONIOTHAsI U OTHOCUTENbHAS); CPAaBHUBATH YMCIIOBBIE
BBIPAKEHHS;

o HaXOJUTh 3HAYEHHUS KOPHS, CTENEHH, Jlorapudma, TPUrOHOMETpHUYE-
CKHUX BBIPQKEHUN HA OCHOBE ONpENENCHUs, UCMOJb3ys IPU HEOOXOAMMOCTU WH-
CTPYMEHTaJIbHbIE CPEJICTBA; MOJIb30BATHCS MPUOIMKEHHOW OLEHKOW MPHU MPAKTH-
YECKUX pacyerax;

o BBIMOJHATH IPE0OpPa30BaHusl BbIPAXKEHUHN, TPUMEHsIST (OPMYJIbI, CBS-
3aHHBIC CO CBOMCTBAMU CTEMEHEH, TOTapu(MOB, TPUTOHOMETPUUECKHUX (DYHKIIHIA;

HCIO0J1b30BAaTh NMPUOOPETEHHBbIE 3HAHUSA M YMEHHMS B NPaKTHYECKOil Je-
SITeJIbHOCTH U MOBCEIHEBHOM KNU3HHU:

o JUTSL IPAKTUYECKUX PAcueToB Mo (hopmyJsiaM, BKiIrovass (OpPMYJIbI, CO-
JIepIKalllMe CTENEeHH, PaJUKalbl, JOrapu(pMbl U TPUTOHOMETPUUECKUE (PYHKIIUH,
UCIIOJIb3Ysl TTPU HEOOXOAMMOCTH CIPABOYHBIE MaTepUalbl U MPOCTEUIINE BHIYUC-
JIMTEJIbHBIE YCTPOUCTBA.

DYyHKIUHU U TPAPUKHU

yMeThb!

® BBIUMCIIATH 3HaUCHUE (DYHKIMH MO 3aJIaHHOMY 3HAYEHUIO0 apryMeHTa Mpu
pa3MyHBIX crocobax 3aaaHus GyHKIUU;

* IloMrMoO yKa3aHHBIX B JIaHHOM pa3zjielie 3HaHWH, B TpeOOBaHMs K YPOBHIO MOJTOTOBKU BKIIIO-
Yal0TCs TAKXKE 3HAHMSI, HEOOXOIMMBIE /ISl OCBOCHUS MIEPEUNCIIEHHBIX HUXKE YMEHUH.



® ONpEIENSITh OCHOBHBIE CBOMCTBA YHMCIOBBIX (DYHKIUH, WILTIOCTPUPOBATDH
UX Ha rpauKax;

® CTPOUTH TpapuKU H3YyYEHHBIX (YHKIMM, WLTIOCTPUPOBATh MO TpaPUKy
CBOMCTBA JIEMEHTAPHBIX (PYHKIINIA;

® CII0JIb30BATh MOHATUE (PYHKLIMHU JIJIsl OMMCAHMS U aHAJIN3a 3aBUCUMOCTEN
BEJINYMH;

HCI0JIb30BAaTh NMPUOOPETEHHbIE 3HAHUSA M YMEHHMS B NPAKTHYeCKOil J1e-
SITeJIbHOCTH U MOBCEIHEBHOM KN3HHU:

o JUIS ONHKCAHUS C TOMOIIBI0 (PYHKIMIA pa3TUYHBIX 3aBUCUMOCTEH,
NPEJICTaBICHUS UX TpaQUUecKu, HHTEPIIPEeTaluu rpaduKoB.

Hayana mareMaTH4eCKOI0 aHAIU3a

yMeThb!

o HAXOJUTb IIPOU3BOJIHBIC ANEMEHTAPHBIX (PYHKIINA;

o MCITIOJI30BaTh MPOU3BOAHYIO ISl U3YUEHHS] CBOMCTB (PYHKUUH U TO-
CTpOEHUS IPaPUKOB;

o IPUMEHATH MPOU3BOJHYIO JJI MPOBEACHUS MPUOIMKEHHBIX BbIUKC-
JIEHUH, pelaTh 3aJaul MPUKIaJHOTO XapaKTepa Ha HaX0XJIE€HUE HAauOOJBIIETo U
HAaMMEHBIIEr0 3HA4YCHHS,;

o BBIUUCIIATH B MPOCTEHIINX CIyyasix IJIOAAN U 0O0BbEMBI C UCIOJIB30-
BaHHMEM OIIPEIEIICHHOTO NHTErpaa;

HCIO0JIb30BAaTh NMPUOOPETEeHHbIE 3HAHUS M YMEHHMs B NPaKTH4YeCKOil J1e-
AITeJIbHOCTU U NIOBCETHEBHOM KU3HH JIJIS:

o pelieHusl NPUKIAAHBIX  337a4, B TOM YHUCIE  COLUAJIBHO-
HPKOHOMHUYECKUX W (U3MYECKUX, HA HAuOOJIbIIME M HAUMEHbIINE 3HAYEHUS, Ha
HAaXO0XKIEHUE CKOPOCTU U YyCKOPEHHSI.

YpaBHeHUS U HEPABEHCTBA

yMeThb!

o pemarh palroHalbHbIe, NMOKA3aTeNbHbIE, JOrapu(pMUUYECKUe, TPUTO-
HOMETPHUYECKHE YPABHEHHUSI, CBOJAIIMECS K JIMHEWHBIM M KBaJIpaTHBIM, a TaKKe
aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI;

o UCIIOJIb30BaTh TpapuuecKuii MEeTOJl pElIeHHs YpaBHEHM U Hepa-
BEHCTB;

o n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH PELLEHUs ypaBHEHUH, He-
PABEHCTB U CUCTEM C ABYMSI HEU3BECTHBIMH;

o COCTaBJISATh M pPElIaTh YPABHEHUS M HEPABEHCTBA, CBA3BIBAIOIINE HE-

N3BCCTHBHIC BCIINYMUHBI B TCKCTOBBIX (B TOM HUCJIC HpI/IKJ'IaJIHBIX) 3aJayax.

HCMOJIb30BAaTh NPHOOPETEHHbIC 3HAHUS M YMEHHUS B MPAKTHYECKOH Je-
ATCJABHOCTHU U l'IOBcel]HeBHOi/i AKHU3HU:

® JJIA HOCTpOCHI/Iﬂ 1 UCCIICOOBAHUA HpOCT@fIHIPIX MATEMATHUUYCCKUX MO-
nenen.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPHUSI BEPOSITHO-
CTEHA

YMETh.
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o pelath npocTerire KOMOMHATOPHBIE 33aJaul METOJ0M mepebopa, a
TaK)Xe C UCITOJIH30BAaHUEM U3BECTHBIX (hOPMYIT;

o BBIYHCIIATHh B MPOCTEHIINX CIIydasiX BEPOSITHOCTUA COOBITHI HA OCHOBE
MOZICYETa YHUCIIa UCXOOB;

HCMOJIb30BAaTh NPUOOPETEHHbIC 3HAHUS M YMEHHUS B MPAKTHYECKOM Je-
SITEJIbHOCTH U MTOBCEHEBHOM 'KU3HU:

J JUISL aHalTu3a PealIbHbIX YUCIIOBBIX JaHHBIX, MPEACTABICHHBIX B BHUJIE
Iuarpamm, rpaukos;

o aHanM3a nH(QOPMAIIUK CTATUCTUYECKOTO XapaKTepa.

IF'EOMETPUSA

yMeThb:

J pacro3HaBaTh Ha YepTeX ax M MOJEISIX MPOCTPAHCTBEHHBIE (OPMBI;
COOTHOCUTB TPEXMEPHBIE OOBEKTHI C X ONMUCAHUSIMU, U300PAKEHUSIMU;

o OIKCHIBaTh B3aMMHOE PACIOJIOKEHUE MPSMBIX M IUIOCKOCTEH B MPO-
CTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUsL 00 IMOM PACNONIONHCEHUU,

o aHaJIM3UpPOBaTh B MPOCTEUIIMX CIy4asX B3aUMHOE pPAacIlOOKEHUE
O00BEKTOB B IPOCTPAHCTBE;

J n300paxkaTb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEJA; BHIIOIHATH
YEepTEXKH M0 YCIOBUSAM 3a]1a4;

J cmpoums npocmeliuiue cevenus Kyoa, npusmol, RUPAMUObL;

o pemarh MIaHUMETPUUYECKUE U IPOCTEHINE CTEPEOMETPUUYECKUE 3a-

a4l Ha HaXOXJACHUE T€OMETPUUYECKUX BEIUYHH (JIJIMH, YTJIOB, IUIONIA/IeH, 00be-
MOB);

o WCIIOJIb30BaTh MPU PEIICHUH CTEPEOMETPHUUECKUX 3a/lay IJIAHUMET-
pudeckue (HaKkThl U METOJIbI;
o MIPOBOJIUTH JOKA3aTeIbHBIC PACCYKICHHSI B XOJC PEIICHUS 3a]1a4;

HCIO0JIb30BAaTh NPHUOOPETEHHbIC 3HAHUSA M YMEHUS B NMPAKTHYECKOH ae-
ATEJbHOCTH U NNOBCEAHEBHOM "KU3HU:

o JUTSL UCCIIeIOBaHUsI (MOJICTTUPOBAHMS) HECIIOKHBIX MPAKTUYECKUX CH-
Tyalluii Ha OCHOBE U3YUYEHHBIX (DOPMYJT U CBOMCTB (UTYp;
o BBIYUCJICHUS OOBEMOB U TUIOIIAJEH TMOBEPXHOCTEH MPOCTPAHCTBEH-

HBIX TCJI IPH PCHICHUN IPAKTUYCCKHUX 3ajJgad, MCIIOJb3ySA IIpU H€O6XOI[I/IMOCTI/I
CIIpaBOYHHUKH U BBIYHCIUTCIBHBIC YCTpOfICTBa.
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2. COJAEPKAHUE YYEBHON JUCLUILIUHBI
2.1. TemaTu4ecKuii IIAH U COAEPKAHME Y4eOHOM TN CUUITHHBI

KoaudecTBO 4acoB Ha

pazaen
HaumenoBanue pasaesna Aymu- Camocro- Tembl pazagena
TOpHas ATeJbHasA
padora, padora,
qyac qac
1 cemecmp
Pazjea 1. 20 10
BBenenue. IloBTOpe-
HHE HIKOJbHOT0 Kyp-
ca.
2 1 Tema 1. MaTemaTuka Kak 4acTb
00111e4eI0BeYECKON KYIIbTYpPHI.
Ponb 1 3HaueHne MaTeMaTUKU
(3HAKOMCTBO C UCTOpUEH Pa3BUTHUS
MaTEMAaTUKH).
10 5 Tewma 2.ToxaecTBeHHBIE
npeoOpa3oBaHus BEIPAKEHU.
Meroa MaTeMaTU4ECKON UHIAYK-
1097078
8 4 Tema 3. IlocTpoenue rpadgukoB
AIIEMEHTAPHBIX (PYHKIIHIA.
Paznea 2. 34 17
Tpuronomerpusi.
10 5 Tema 1. OCHOBBI TPUTOHOMETPUHU.
H3mepenns Ha MECTHOCTH.
10 5 Tema 2. TpuronoMeTpuyeckue
byHKIUH.
10 5 Tewma 3. Pemenne
TPUTOHOMETPUYCCKUX YPaBHCHUI
Y HEPABEHCTB.
4 2 Tema 4. Cuctembl TPUTOHOMETPH-
YECKUX YPaBHEHUH.
Pa3znen 3. Hauana 32 16
MaTeMaTHYeCKOT o
anasgm3sa. [lpousBoa-
Hasi PYHKUMH.
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8 4 Tema 1. Ilpupamenue GyHKIUH.
Omnpenenenre NpoU3BOAHON U €€
duznYeCKuil 1 TeOMETPUIECKHI
CMBICIL.
8 4 Tema 2. IIpaBuia BeIYMCICHASA
IPOM3BOJIHBIX.
8 4 Tema3. [IpousBoiHas CIIOXKHOM
byHKIMH.
8 4 Tewma 4. [IpousBoaHbIE
TPUTOHOMETPUUECKUX (DYHKITHI.
Pa3nen 4. Pemienue 16 8
TEKCTOBBIX 3a/1a4.
4 2 Tema 1. Penrenne 3agad Ha qBU-
KCHHE.
4 2 Tema 2. Pemenue 3aa4 Ha pa0boTy.
4 2 Tewma 3. Pemienue 3a1aq Ha mpo-
IIEHTHI, CMECH M CILIABBI.
4 2 Tema 4. Pentenne TEKCTOBBIX 3aj1a4
Ha COCTaBJICHHE YpaBHCHUM, Hepa-
BEHCTB M UX KOHCTPYKIIMH U3 pa3-
JUYHBIX 00J1acTel KU3HEACATCIIb-
HOCTH YEJIOBEKA
Hroro 3a 1 cemectp: 102 51
153
2 ceMmecTp
Pa3pea 5. 30 9
IIpumenenue Hemnpe-
PBHIBHOCTH M TIPOM3-
BO/JIHOM.
4 2 Tema 1. MeToa UHTEpBAJIOB.
8 2 Tema 2. KacarenbHas k rpaduxy
byHKIUN.
4 1 Tewma 3. [IpubnukEéHHbBIE BBIUUC-
JICHUSL.
8 2 Tema 4. VccnenoBanue GyHKITHI.
6 2 Tema 5. Meton MareMaTH4ECKOTO

MOJICJIMPOBaHMS (pEIlICHHE
PUKJIAJHBIX 337a4 HA HAXOXKIEHUE
HanOOJIBIIET0 U HAUMEHBIIIETO
3HaYeHus1 (PyHKIUMN).
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Pa3nean 6. [lepBooo- | 14 6
pa3Hasi © HHTerpaJl.
Beruuciaenue niio-
maaeu mIoCcKux Qpu-
ryp u 00béMOB TeJ1
BpallleHUsl.
6 2 Tema 1. IlepBooOpa3Has u UHTE-
rpai.
OcCHOBHBIE MOHATHUSL.
6 2 Tema 2. Beramciaenue iomaaei
MJIOCKHUX (QUryp.
4 2 Tewma 3. Beruucnenue o0bEMOB Tel
BpaIcHMs.
Pa3znen 7. . lIpsambie | 8 4
U IUIOCKOCTH B MPO-
CTpaHCTBe.
MHOrorpaHHuKHU
4 2 Tema 1. IIpsiMble U IIJIOCKOCTH B
IPOCTPAHCTBE.
4 2 Tema 2. MHOTOrpaHHUKH.
Pa3nen 8. 6 4
Koopaunarsl u
BEKTOPHI B
MPOCTPAHCTBE.
4 2 Tema 1. BekTopbl B MPOCTPAHCTBE.
4 2 Tema 2. MeTtoa KOOpAMHAT B MPO-
CTPaHCTBE.
Pa3pen 9. Iloka3a- 34 10
TeJbHAsl U JIOTa-
pudgmuyeckasn
(pyHKuus.
8 2 Tema 1. KopHu, crenenu u jgora-
pUDMBL.
8 2 Tewma 2. [lokazaTenbHble U J0ra-
pudmMHuyecKre PyHKIUU.
8 2 Tewma 3. Pemenue mokaszatrenbHbIX
U JIorapu(PMUIECKUX YPaBHCHUN U
HEPABEHCTB.
8 2 Tema 4. HppamuonaibHble ypaB-
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HCHUA.

2 2 Tema 5. [Tpou3BoHas nmokasa-
TEJIBHOUN U TOTapuPMUIECKON
GyHKIHN.
Paznea 10. 22 11
HN3mepenus B
reomerpun. O0bEémbI
TeJl.
Tesia U MOBEPXHOCTH
BpallleHUsl.
4 2 Tema 1. UI3mepeHust B reoMeTpuH.
6 3 Tema 2. [lunuuap, KOHYC, WIap.
12 6 Tema 3. O0némsbl Tei. [lnomans
TTOBEPXHOCTH.
Paznen 11. Diaemen- | 18 10
Thl KOMOMHATOPUKH
U TeOpuH
BEPOSITHOCTEM.
DJIeMeHThbl MaTeMa-
THYECKOU CTATHCTHU-
KH.
6 2 Tema 1. DeMeHTbI KOMOMHATOPH-
KH.
6 2 Tema 2. D1eMeHTHI TEOPUH BEPO-
SITHOCTEH.
6 12 Tewma 3. DieMeHTHI MaTeMaTHYC-
CKOM CTaTHCTHUKH.
Hroro 3a 2 cemecTp: | 132 54
15 8u
NuauBuayajabHbIe 5
MPOEKThI
HUTOI'O: 3464 234 116

3. XAPAKTEPUCTUKA OCHOBHbIX BUJOB
YYEBHOU JEATEJIBHOCTHU CTYAEHTOB

HaumeHoBaHue pa3jesia/TeMbl

Buabl yueOHbIX 1eiicTBH

HOTr'0 Kypca.

Paznen 1. Benenue. IloBTOpeHue mKo/Ib-
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Tema 1. MartemaTrka Kak 4acTb OOIIEYEIOBE-
YECKOW KyJbTyphl. Posib 1 3HaUeHUE Marema-
TUKH (3HAKOMCTBO C MCTOPUEH pa3BUTHS Ma-
TEMAaTHKH).

KoHcnekTupoBaHue, ayiupoBaHue, camo-
CTOsITeJIbHAsi padoTa ¢ HCTOYHUKAMM WH-
¢popmanum, padora ¢ yueOHUKaAMH, peliie-
HHE IPUMEPOB.

Tema 2. ToxnecTBEHHBIE TPEOOPA30BAHNUS
BBIPAKECHUM.

MeTto1 MaTEMAaTUYECKON MHIYKIIUU.

KoncnexTupoBanue, ayinpoBanue, camo-
CTOsITeJIbHAs PadoTa ¢ MCTOYHUKAMM HH-
¢popmanuu, padora ¢ yseOHNKAMH, pele-
HHEe IPUMEPOB.

Tema 3. TloctpoeHue rpadukoB dJIEMEHTAp-
HBIX (PYHKIIHI.

KoncnexktupoBanue, ayinpoBaHue, camo-
cTosITeJIbHAsi padoTa ¢ NCTOYHUKAMHU MH-
¢popmaunu, padora ¢ yueOHukamu, pado-
Ta ¢ rpapuKamMu, YTeHUue rpaguKoB.

Paznea 2. Tpuronomerpusi

Tema 1. OcHoBbl Tpuronometrpuu. M3mepe-
HUS Ha MECTHOCTH.

KoHcnekTupoBaHnue, ayiupoBaHue, camo-
cTosiTeIbHasi padoTa ¢ MCTOYHHKAMH MH-
¢popmanum, padora ¢ yueOHNKAMH, pele-
HHEe MPHUMEPOB, H3MePeHHsI HA MECTHOCTH.

Tema2. Tpuronomerpudyeckue QyHKIUU.

KoncnexTupoBanue, ayinpoBanue, camo-
CTOsITeJIbHAsi padoTa ¢ HCTOYHUKAMM HH-
¢popmanum, padora ¢ yueOHNKAMH, pele-
HHe IPUMEPOB, IMOCTPOEeHHe TI'PaHuKOB,
YTeHHe rPauKoB.

Tema 3.PelieHue TpUrOHOMETPUUECKHUX
YpPaBHEHUI U HEPABEHCTB.

KoncnexkTupoBanue, ayinpoBaHue, caMmo-
cTOsiTe/IbHAsE padoTa ¢ UCTOYHMKAMHU HH-
¢popmannu, padora ¢ yueOHUKaMH, pele-
HHe IPUMEPOB.

Temad. CucreMnl
YPaBHEHUM.

TPUTOHOMCETPHYCCKUX

KoHcnekTHpoBaHue, ayiupoBaHue, camMo-
cTosiTeJibHAsi padoTa ¢ NCTOYHUKAMHU HMH-
¢popmanumu, padora ¢ yyeOHNKaAMH, perie-
HHe IPUMEPOB.

Paznen 3. Hayayia MaTeMaTHY€eCKOr0 aHa-
Jm3a. IlpousBoanasi pyHKUMH.

Tema 1. Ilpupamenue ¢ynkuuu. Onpenene-
HUE NPOM3BOJHONU MU e€ (U3NYEeCKUH U Teo-
METPUYECKU CMBICII.

KoncnexkTupoBanue, ayiupoBaHue, camo-
CTOsITeJIbHAsi padoTa ¢ HCTOYHUKAMM WH-
¢opmanuu, padora ¢ yueOHNKaAMH, pele-
HHEe IPUMEPOB.

Tewma 2. [IpaBusia BEIYUCIICHUS IPOU3BOIHBIX.

KoncnexkTupoBanue, ayiupoBaHue, camo-
CTOsITeJIbHAsi padoTa ¢ HCTOYHUKAMM WH-
¢opmanuu, padora ¢ yueOHNKaAMH, pele-
HHEe IPUMEPOB.

Tema3. [IpousBoHas CI0KHON (DYHKITHH.

KoncnexTupoBanue, ayiupoBaHue, camo-
cTOosITeJIbHAsI padoTa ¢ HCTOYHUKAMHU MH-
¢popmannu, padora ¢ yueOHUKaMH, pele-
HHe IPHUMEPOB.

Tema 4. IIpon3BOIHBIE TPUTOHOMETPUIECKHUX
GbyHKIHIA.

KoncnexTupoBanue, ayiupoBaHue, camo-
cTOosITeJIbHAsi padoTa ¢ HCTOYHUKAMH MH-
¢popmannu, padora ¢ ydeOHUKaMH, pele-
HHe IPUMEPOB.

Pa3nen 4. PenneHre TeKCTOBBIX 3a/1a4.

Tema 1. Pemrenue 3agad Ha IBIDKECHHE.

KoncnekTupoBanue, ayiupoBaHue, camo-
cTosiTeIbHAsE paloTa ¢ HCTOYHMKAMHU HMH-
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¢popmanuu, padora ¢ ydeOHNKaAMH, pelle-
HHE IPUMEPOB.

Tema 2. Pemenue 3a1a4d Ha padoTy.

KoncnexTupoBanue, ayinpoBanue, camo-
cTosITeJIbHasi padoTa ¢ HCTOYHUKAMM HH-
¢popmanum, padora ¢ yyeOHNKaAMH, pelie-
HHEe IPUMEPOB.

Tema 3. Pemienue 3agay Ha NPOLEHTHI, Ha
CMECH U CIIJIaBbI.

KoncnexTupoBanue, ayinpoBanue, camo-
cTosITeJIbHasi padoTa ¢ HCTOYHUKAMM HH-
¢popmanuu, padora ¢ yyeOHNKaAMH, pelie-
HHEe IPUMEPOB.

Tema 4. PemieHue TEKCTOBBIX 3ajad Ha CO-
CTaBJICHUE YPAaBHEHU, HEPABEHCTB U UX KOH-
CTPYKLHMH M3 Pa3lMUYHBIX 00JacTed >kKu3Hene-
SITEJIbHOCTH YeJIOBEKA.

KoncnexTupoBanue, ayinpoBanue, camo-
cTosITeJIbHasi padoTa ¢ HCTOYHUKAMM HH-
¢popmanuu, padora ¢ yyeOHNKaAMH, pele-
HHE IPUMEPOB.

Pa3pea 5.
IlpuMeHeHHe HeNpPepbIBHOCTH W TMPOM3-
BOJIHOM.

Tema 1. Meron untepBaiosB.

KoncnexTupoBanue, ayinupoBaHue, camo-
cTOsiITe/IbHAsI padoTa ¢ UCTOYHMKAMHU HH-
¢popmannu, padora ¢ yueOHUKaMH, pelie-
HHe IPUMEPOB.

Tema 2. KacarenbHas k rpaduxy QyHKITHH.

KoncnexkTupoBanue, ayinpoBaHue, caMmo-
cTOsiITeIbHAsI padoTa ¢ HCTOYHUKAMH HH-
¢popmannu, padora ¢ yueOHUKaMH, pele-
HHe IPUMEPOB.

Tema 3. TIpuOnKEHHBIC BEIYUCIICHHUS.

KoncnexkTupoBanue, ayiupoBaHue, camo-
cTosiTeIbHasi padoTa ¢ MCTOYHHKAMH HH-
¢opmanuu, padora ¢ yueOHMKaAMH, pele-
HHe PUMEPOB.

Tema 4. ccnenoBanue QpyHKITHA.

KoncnexkTupoBanue, ayiupoBaHue, camo-
CTOsITeJIbHAsi padoTa ¢ HCTOYHUKAMM WH-
¢opmanuu, padora ¢ yueOHNKaAMH, pele-
HHE IPUMEPOB, MOCTPOEeHHe TIpPauKoOB,
yrenue rpagukon. [logroroBka k cemu-

Hapy.

Tema 5. Metoa MareMaTn4eckoro
MOZETHPOBAaHUS (pEeIIeHNE MPHUKIIATHBIX
3a/1a4 Ha HaXOXKJIEHHE HAanOOJIBIIETO 1
HaMMEHBIIETO 3HaYeHUs QYHKUIUN).

KoncnexkTupoBanue, ayiupoBaHue, camo-
CTOsITeJIbHAsi padoTa ¢ HCTOYHUKAMM WH-
¢opmanuu, padora ¢ yueOHNKaAMH, pele-
HHe mnpuMepoB. Pemenne NpPUKIATHBIX
3agau. [loaroroBka k cemmHapy.

Pa3znen 6. IlepBooOpa3Hast U MHTe-
rpaj.Beruucienue niomanei nNJIocKux Qpu-
ryp 4 00b6MOB TeJ1 BpalleHHsl.

Tewma 1. IlepBooOpasHasi 1 HHTETpa.
OCHOBHBIE IOHSTHS.

KoncnexTupoBanue, ayinpoBanue, camo-
cTosiTeJIbHAsi padoTa ¢ UCTOYHUKAMHU HMH-
¢popmanuu, padora ¢ ydeOHNKAMH, pelle-
HHUE IPUMEPOB.

Tema 2. Beranciienne mioniajiel mIoCKuX
duryp.

KoncnexTupoBanue, ayiupoBaHue, camo-
cTOosITeJIbHAsI padoTa ¢ NCTOYHUKAMH HMH-
¢popmannu, padora ¢ yueOHMKAMH, perie-
Hue npumepos. IloaroroBka k ceMunapy.

Tema 3. Bpiuucienne oO0bEMOB Tell Bpallle-

KoncnekTupoBaHnue, ayiupoBaHHe, camMo-
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HH.

cTofiTeIbHAsE padoTa ¢ HCTOYHMKAMHU WH-
¢popmaunu, padGora ¢ yueOHUKaMu, pele-
Hue npuMepoB. [loaroroBka Kk ceMmuHapy.

Paznen 7. IlpsiMble W IJIOCKOCTH B IPO-
CTPAHCTBe.
MHOTrOrpaHHHUKH.

Tema 1. [IpsiMble U TUIOCKOCTH B MPOCTpPaH-
CTBE.

KoncnexkTupoBanue, ayiupoBaHue, camo-
cTOsITeJbHAasl padoTa ¢ UCTOYHUKAMHU HMH-
¢popmannu, padora ¢ yueOHUKaAMH, pellle-
HHe npumepoB. Padora ¢ wmocrpaTus-
HBIM MATEPHAJIOM.

Tema 2. MHOTOrpaHHUKH.

KoHcnexkTupoBaHnue, ayiupoBaHue, camo-
cTosiTe/IbHAsE padoTa ¢ HCTOYHMKAMHU HH-
¢popmaunu, padGora ¢ yueOHUKaMu, pelie-
HHMe npuMepos. PaGora ¢ miumocTpaTuB-
HBIM MaTePUAJIOM.

Pa3nen 8. KoopauHaThl U BEKTOpPHI B
NPOCTPAHCTBeE.

Tema 1. BexTopsl B mpocTpaHCTBE

KoncnexkTupoBanue, ayiupoBaHue, camo-
cTosiTeIbHasi padoTa ¢ MCTOYHHKAMH MH-
¢popmanum, padora ¢ yueOHNKaAMH, pele-
HUe nmpumepoB. Padora ¢ miIocTpaTuB-
HbIM MaTepHaJIOM.

Tema 2. Meron KOOpIuHAT B IPOCTPAHCTBE.

KoncnexkTupoBanue, ayinpoBaHue, caMmo-
cTosiTeIbHAsE padoTa ¢ UCTOYHMKAMHU HH-
¢popmannu, padora ¢ yueOHUKaMH, pele-
Hue npumepoB. Padora ¢ wmocrpaTus-
HBIM MATEPHAJIOM.

Paznen 9. Iloka3aTtesabHas u Jorapugmmuye-
cKas QyHKUHA.

Tema 1. KopHu, cTenenu u sorapugmsl.

KoncnexTupoBanue, ayinpoBanue, camo-
cTosiTeJibHAsi padoTa ¢ HCTOYHUKAMHU MH-
¢popmanumu, pabdora ¢ ydeOHNKaAMH, pelie-
HHE IPHUMEPOB.

Tema2. Iloka3zarenbHble U Jorapudmudeckue
GYyHKIIH.

KoncnexTupoBanue, ayinpoBanue, camo-
cTosiTeJibHAsi padoTa ¢ NCTOYHUKAMHU MH-
¢popmanumu, padora ¢ ydeOHNKaAMH, pelie-
HHMe NpPUMEpPOB, NOCTPpOeHHe rpadukos,
4YTeHHe rPaPuKoB.

Tema 3. . Pemenue mokasaTteibHBIX M JIOra-
pUGMUYECKIX ypaBHEHUH U HEPABEHCTB.

KoncnexTupoBanue, ayiupoBaHue, camo-
cTOsITeJIbHAsi padoTa ¢ HCTOYHUKAMHU HMH-
¢popmannu, padora ¢ yueOHUKaMH, pelie-
HHe IPHUMEPOB.

Tema 4. VppanuoHaJIbHBIE ypAaBHEHUS U He-
paBEHCTBa.

KoncnexTupoBanue, ayiupoBaHue, camo-
cTOosITeJIbHAsI padoTa ¢ NCTOYHUKAMH HMH-
¢popmannu, padora ¢ yueOHUKaMH, pele-
HHe IPHUMEPOB.

Tema 5. IIpon3BoiHas Moka3aTeabHON W JIO-
rapupMuUecKon (QyHKIHH.

KoncnekTupoBanue, ayaiupoBaHue, camo-
cTosiTeIbHAsE padoTa ¢ HCTOYHMKAMHU HH-
dpopmaunu, padbora ¢ yueOHUKaMu, pelie-
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HHe IPHMEPOB.

Pasznen 10.
HN3mepenus B reomerpuu. O0bEMbI TeI.

Tenan IMOBCPXHOCTHU BpallCcHUs.

Tema 1. 3MepeHus B reOMETPUH.

KoncnexkTupoBaHnue, ayinpoBaHue, camo-
cTosiTeIbHAsE padoTa ¢ HCTOYHNKAMH HH-
¢popmannu, padbora ¢ yueOHUKaMu, pelie-
HHue npuMmepoB. Padora ¢ miIOCTpaTUB-
HBIM MaTepPUAJIOM.

Tewma 2. Hunuuap, kKoHyc, 1map.

KoncnexTupoBanue, ayinpoBanue, camo-
cTosITeJIbHasi padoTa ¢ HCTOYHUKAMM HH-
¢popmanuu, padora ¢ yyeOHNKAMH, pele-
Hue npuMepoB. Pafora ¢ matocTpaTus-
HBIM MaTepHAJIOM.

Tema 3. O0bémb Ten. [lmomane MOBEPXHO-
CTH.

KoncnexkTupoBanue, ayinpoBaHue, caMmo-
cTosiTe/IbHAsI padoTa ¢ UCTOYHMKAMHU HH-
¢popmannu, padora ¢ yueOHUKaMH, pelie-
HHMe npuMepos. PaGora ¢ miunocTpaTuB-
HBIM MaTePUAJIOM.

Pazpen 11. DnemeHTHI KOMOMHATOPHKHM U
TeOpUH

BEPOATHOCTEH.

DJIEeMEHTBI MaTeMATH4YeCKON CTATHCTHKH.

Paboma ¢ suoeo mamepuanom.

Tema 1. DneMeHTH KOMOMHATOPUKHU

KoHcnekTHpoBaHue, ayiupoBaHue, camMo-
cTosiTeJIbHAsi padoTa ¢ HCTOYHUKAMHU HMH-
¢popmanumu, padora ¢ yyeOHNKaAMH, perie-
HHe IPUMEpPOB.

Tema 2. D1eMeHTBI TEOpUH BEPOATHOCTEN

KoncnexTupoBanue, ayainpoBanue, camo-
cTosiTeJibHAsi padoTa ¢ UCTOYHUKAMHU MH-
¢popmanumu, pabdora ¢ ydeOHNKaAMH, pelie-
HHe IPUMEPOB.

Tema 3. Dnemenmvr mamemamuyeckou cma-
mucmuxu

KoncnexTupoBanue, ayinpoBanue, camo-
cTosiTeJibHasi padoTa ¢ NCTOYHUKAMHU HMH-
¢popmanumn, padora ¢ yyeOHNKaAMH, pelie-
Hue npumepon. Padora ¢ tabimmamu u
AUATrpaMMaMHu.

4. YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUE ITPOT'PAMMBbI
Peanuzanus mporpaMMbl JUCITUTUTHHBI TPEOYET HATHUIHNS
yueOHOro KaOMHeTa MaTeMaTHYCCKUX JTUCITUTIINH; MaTEMAaTHKN ¥ HHPOPMATHKH.
O6opynoBanue kabuHeTaMaTeMaTHUKU U HHOOPMATHKU:
Habop nemoHcTpaiimoHHOT0 000pyI0BaHUS M yUeOHO-HATIIATHBIX TTOCOOMH, 0Oec-
MEYNBAIONINE TEMATUIECKUE UIUTFOCTPAIINH 110 JUCITUTUIHHE.

TexHuveckue cpeacTsa 00y4eHus :
Kabunem mamemamuueckux OUCUUNIUH:
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MynbsTUMeIUiHBINA cTOJ (padodee MecTo penoaaBartens) Smartone MTL50/100
Mynerumenuiiabiii npoektop ACER S1283

WuTepaktuBHas nocka TriumphBoard (muaronans 78"). LibreOffice 6.0.
Kadunema mamemamuku U UHGPOPMaAmuKu:

NurtepaktuBras nocka SMART Board SB480 (nuaronans 77")
MyneTumenniineiii npoextop Epson EB-S41

[IepcoHanbHBIN KOMIIBIOTEP MPENOAABATENS

5. PEKOMEHIAYEMAS JIUTEPATYPA
OcHoBHas:
OCHOBHBIC HICTOYHUKH

1. AureOpa u Hauana maremaTnuyeckoro ananmusa: 10-11 kmacesr: yuebnoe mocodbue / A. H.
Konmoropos, A. M. A6pamos, 1O. I1. {yaaunsia[u ap.]; mox pea. A. H. Konmoroposa. —
30-e m3x., crep. — Mocksa: [Ipocsemenne, 2021. — 383 c.

2. Marematuka: anre6pa 1 Hayana MaTeMaTUYECKOro aHanu3a, reomerpus. ['eomerpus: 10-
11 xmaccel: yuyeOHHMK A 0011e00pa3oBaTeNIbHBIX OpraHu3aluid: 0a30BbIM U yTiyOnéH-
ueli ypoBHu. JI. C. Atanacsan, B. ®@. bytysos, C. b. Kagomues u ap. — 10-e uzz., crep. —
Mockga: [Ipocsemienue, 2021. — 287 c.

3. Maremaruka: anreOpa M Hayala MaTeMaTHYeCKOro aHajau3a, reomeTpus. Anredpa u
Hayajla MaTeMaTH4eckoro ananusa 10 kimacc. Y4ueOHUK 17151 00111€00pa30BaTeNIbHBIX Op-
ranu3aiuii (6a30BbId ¥ yriyOaéHHBIA ypoBHK). B 2 wacTsx, U.2./ [A. T'. Mopakosuu u
ap.]; mox pea. A. I'. Mopakosuua. — 10-e usn., crepeorun. — M.: Muemosuna, 2021. —
351 c.

4. Maremaruka: anreOpa W Hayajga MaTEeMaTHYECKOrO aHalu3a, reoMerpus. Anredpa u
Havaja MaremMaruyeckoro aHanusa 10 xmacc. YueOHUK 1151 0011e00pa3oBaTeNbHBIX Op-
ranu3anuil (0a30Bblil ¥ yriyonénHelid ypoBHn). B 2 vactsx, Y.1.A. I'. Mopakosuy, I1. B.
Ceménos. — 10-e u3z., crepeotun. — M.: Muemo3suHa, 2021. — 455 c.

JlomostHUTEILHAS

1. bammmakoB M.U. Marematuka [TekcT]: yueOHUK JJIsi CTYJCHTOB Had. U CPE/l.
npo@ . oopazosanus / M.U. bammakos. — M.:Jloroc, 2015. — 400 c.

HNHTEpHET-UCTOYHUKH

Hcnonb3oBanne y4eOHUKOB M y4eOHBIX IOCOOMH
U3 JJIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM

HaumeHnoBanue yyeOHUKA Ero mecronaxoxaenue (ccbuika)

BammakoB, M.U. Maremaruka: y4eOnuk / | http://biblioclub.ru/index.php?page=book&id=252172
M.U. bammakos. - M.: KnoPyc, 2013. - 394 c. -
(HauansHoe u cpenHee npodeccroHatbHOE 00-
pa3oBaHHe)
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http://biblioclub.ru/index.php?page=book&id=252172

3emasnkoB, A.H. Beexenue B anrebpy u
aHANM3: KyJIBTypHO-UCTOPUYCSCKUI JHc-
Kypc: ydeOHoe mocobme [DIeKTpOHHBIH
pecype] / A.H. 3emmsakos. — M.: BUHOM.
JlabopaTopus 3HanwmiA, 2012. — 326 c.

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

[Tomormp Mo MaTeMaTHKE MOCTYTAIOIMIEMY
B BY3 U HAUMHAIOLIEMY CTYIEHTY [Diek-
TpoHHbIH  pecypc] / H.D. Ksauesa,
B.C. Kpamop, II.A. Muxaiinos,
B.A. Tpenorun u gap. — MockBa -—
WoxeBck: MHCTUTYT KOMIBIOTEPHBIX HC-
cnepoanuii, 2005. — 658 c.

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

HNuTepHeT-pecypcebl

Ne n/m Ccpliika Ha HHGOPMATMOHHBII HaumenoBanue pazpaéorku JoctynHocTh
pecype B JICKTPOHHOI dopme

1 http://www.biblioclub.ru YHuBepcureTckas oubanoTeka | Peructpanus gepes moooi
OHJIAWH YHUBEPCHTETCKUH KOMITb-

otep. B nanpHeiimem un-
IUBUAYaTbHBIN HEOTpaHU-
YeHHBIN TOCTYII U3 000
TOYKH, B KOTOPOH NMeeTcs

moctyn K cetn IHTepHET
2 http://www.e.lanbook.com WznatenbetBo «JlaHb» Peructpaius uepes nr000it
YHUBEPCUTETCKUHA KOMIIb-

oTep. B nanpHeiimem uH-
JIMBH]yaJIbHBIA HEOTpaHH-

YEHHBIN TOCTYII U3 000
TOYKH, B KOTOPOIl UMEETCS

JocTyn k cetd MHTepHer

3 www.biblio-online.ru UznarenscrBo «lOpaiT» CB0OOIHBIN OCTYT

4 www.bibliorossica.com DNeKTpOHHO-OMOIHOTEeYHAS Hoctyn u3 m060ro yHu-

cuctema bubnmo-Poccuka BEPCUTETCKOTO KOMITBIO-

Tepa (HeoOxXoauMa peru-

CTpanus)

5 WwWw.rsl.ru Poccuiickas rocynapcTBeHHAS Hoctyn u3 moboro yHU-

oubnuoreka BEPCUTETCKOTO KOMITBIO-

Tepa (HeoOxoauMa peru-

CTpanus)
6 www.gnpbu.ru TocynapcTBeHHas megarormye- CBOOOIHBIN JOCTYT
ckas onbnuoreka umM. K. /.
VYimHcKkoro
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http://biblioclub.ru/index.php?page=book&id=222098
http://biblioclub.ru/index.php?page=book&id=114582
http://www.bibliorossica.com/
http://www.rsl.ru/
http://www.gnpbu.ru/
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