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IosicHuTeNLHAA 3aNMUCKA

[Iporpamma 001eo0pazoBaTebHOM yaeOHOM JTUCHUTUIAHBI
«MaremaTtuka» (BKIoyas anreOpy M Hadajga MaTEMaTHYECKOIO aHajau3a,
TEOMETPUIO) MpeHa3HaueHa i udydeHusi mateMatuku B Komnemke «HTK»,
peanusyroieM o0pa3oBaTeIbHYIOIPOrpaMMy CPEHETo 0011ero o0pa3oBaHus B
mpeaenax OCBOGHHUS OCHOBHOW  mpodecCHOHATBHOW  00pa3oBaTEIbHON
nporpammbl CITO (OITOIT CIIO) Ha 6a3e ocCHOBHOTO 00111eT0 00pa3oBaHus ISt
YKa3aHHOW CIEIUATBLHOCTH.

[Iporpamma paszpabotana Ha ocHoBe TpeboBanuit dI'OC cpennero
oOmero o0Opa3oBaHMs, MPEABSIBISEMBIX K CTPYKTYpe, COJEPXKAHUIO U
pe3yibTaTaM OCBOEHHS YYe€OHOW JHUCUMIUIMHBI, U B COOTBETCTBUH C
MeroauueckuMi  pPEeKOMEHJAIUsMUA MO peaju3allud  CPEeIHEro OOIIero
oOpa3oBaHus B mpejenax OCBOCHHUS 00pa30BaTeNbHON MPOrpaMMbl CPEIHETO
npodeCcCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3zoBaHMS
(ytB. MunuctepctBoM mpocsemieHust PO 14 anpens 2021 r.).

Conepxxanue mnporpamMmbl «Marematukay (BKIrouYas anredpy M Havaia
MaTEMaTUYECKOrO  aHalW3a, TE€OMETPHUI0) HANpaBlIC€HO HAa  JOCTH)KCHHE
CIEQYIOIINX LeJIei:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUNA O COLUUAIBHBIX, KYJIbTYPHBIX H
HUCTOpPUYECKHX (DAKTOpaxX CTAHOBJICHUSI MAaTEeMAaTUKKU U MHPOPMATHUKH;

c(OPMUPOBAHHOCTh ~ OCHOB  JIOTMYECKOTO,  QJITOPUTMHUYECKOTO U
MaTeMaTU4YECKOr0 MBIIIJICHNUS,

c(OPMHUPOBAHHOCTh YMEHUW TMPUMEHATHh TMOJYyYEHHBIE 3HAHHUS TIPU
pELIEHUN Pa3IMYHbIX 33]1a4;

c(OPMHUPOBAHHOCTh  MpPEACTaBICHUH O MaTeMaThKe KaK  4YacTH
00I11e4YeIOBEUECKON KYJIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAYKH, MO3BOJISIONIEM
OTUCHIBATh U U3y4YaTh peaJIbHbIC MPOIECCHI U SIBJIICHMUS.

B nporpammy BKJIIOUEHO COJIep KaHHE, HAIIpaBJIEHHOE HA (POPMUPOBAHUEY
CTYJICHTOB KOMIIETEHIIUM, HEOOXOIUMBIX JJisl KadecTBeHHOTO ocBoeHust OITOIT
CIIO Ha 0a3e OCHOBHOro oOuiero oOpa3oBaHUsA C MOJYYEHHUEM CPEIHErO
oO1ero o0pazoBaHusl; MPOrPaMMbl MOJATOTOBKH KBAIM(DHUIIMPOBAHHBIX padOyuX,
CITy>KallliX; MPOTpaMMbl MOJITOTOBKH crieluanucToB cpeanero 3seHa (I1II1ICC3).

O0mas xapakTepucTHKa y4eOHO TUCHUILUIUHBI «MaTeMaTuKa
(AHHOTAIUA)

MatemaTtuka  ABiIseTCs — (QyHIaMEHTaIbHOM  0OuIe00pa3oBaTeIbHON
JTUCITUTUIMHOW CO  CJIOKUBIIMMCSI YCTOWYMBBIM COJIEpKAHUEM U  OOIIHUMH
TpeOOBAHUSIMU K TIOITOTOBKE O0YJAFOIITIXCS.

OO0mme 1enM W3Y4YeHUS MaTeMaTUKH TPAIUIMOHHO PEaU3yIOTCS B
YETBIPEX HAMPABIICHUSX:

oO111ee nmpecTaBiIeHue 00 UASSX U METO1ax MaTEMAaTHKH;

WHTEJUICKTYaJIbHOE Pa3BHUTHCE;

OBJIAJICHUE HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSIMHU U YMEHUSMH;



BOCTIMTATEIILHOE BO3/ICHCTBHE.

Jns mpodunuzaiuy 1eneld MaTeMaTHIeCKOTo 00pa30BaHMs TEXHUIECKOTO
npodumns mpodecCHOHaTBFHOTO 00pa30BaHUsl XapaKTEPHBIM SBIISIETCS yCUIICHHUE
OOIIEKyIBbTYPHON COCTABJISIONICH ydeOHOW AWCIUIUIMHBI C OpPUEHTAIMed Ha
BU3YaJIbHO-00pa3HbIi 1 JTOTHUECKUNA CTUIIH Y4eOHOM pabOoThlI.

Copepxanne yueOHOM AucUUIUIMHBI «MarteMmatuka» (BKIo4as anredopy u
Havajla MaTeMaTHYeCKOTO aHaJIM3a, TEOMETPHIO) pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICPKATEIbHBIMU JTUHUSIMHU 00yUEHUSI MAaTEeMaTHKE:

anrebpanvecKkas JIMHUS, BKIIOYAIONIAs CHUCTEMATH3aIlUI0 CBEIACHHUHA O
qucliaX; W3y4yeHHWE HOBBIX M O0OOIICHHE paHee W3yUYEHHBIX OIepaIii
(Bo3BeZicHME B CTCNECHb, H3BICYCHHE KOPHA, JIOTapuMUPOBAHUE, CHHYC,
KOCHHYC, TaHT€HC, KOTaHTeHC W OOpaTHBIE K HHM); M3yUYeHHE HOBBIX BHUOB
YHUCIIOBBIX BBIPpOKEHUH W  (QOpPMYJT; COBEPIICHCTBOBAHHE MPAKTHUECKUX
HaBBIKOB U BBIYMCIUTENIBHON KyJIbTYpbl, PacIIUPEHHE M COBEPLICHCTBOBAHBE
anreOpanyeckoro amnmapara, c(pOpMHUPOBAHHOTO B OCHOBHOHM IIIKOJE, U €ro
MPUMEHEHHE K PEIICHUIO0 MAaTeMAaTUYECKUX U IPUKIIATHBIX 33/1a4;

TECOPETUKO-(PYHKIIMOHAIbHAS JIMHUSA, BKJIIOYAIOIIAs CHUCTEMATHU3AlHUI0 U
paciMpeHre CBEeIEeHWH O (YHKIMSIX, COBEPIICHCTBOBaHWE TpadUUECcCKuX
YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJESIMHU W METOJAaMH MaTEeMaTHUECKOTO
aHaiM3a B OOBEME, MO3BOJSIONIEM HCCIIEAOBATh dJEMEHTapHbIe (DYHKIUU U
pemarh TpocTeHIne reoMeTpudeckue, (U3MUecKue W JApYrue MPUKIIaJIHbIC
3314w,

JUHUS ypaBHEHUH U HEPaBEHCTB, OCHOBaHHAs Ha IIOCTPOCHUHU W
UCCIIEJOBAaHUHM MAaTEMaTUYECKUX MOJENel, MepeceKaromascs ¢airedpanyeckoi
U TEOPETUKO-(QYHKIMOHAJBPHOW JMHMSMM M BKIIOYAIOLIAs pPAa3BUTHE H
COBEpIICHCTBOBAHNE TEXHUKH alreOpanyecKkux MpeoOpa3oBaHUM JUIsl pelIeHUs
ypaBHEHUHN, HEPABEHCTB U CHUCTEM; (POPMHUPOBAHUE CIOCOOHOCTH CTPOUTH U
MCCIIEIOBATh MPOCTEUIITNE MaTEMAaTHIECKIE MOJIENIN TIPH PEIICHUN TTPUKIIATHBIX
3a]1a4, 3a/1a4 U3 CMEKHBIX U CHCIHATbHBIX JUCIUIIINH,

Nzyuenue 00111e00pa3oBaTeNbHOM y4eOHOM JUCHUTUTUHBI
«Marematuka» (BKkiouas anredpy ¥ Havajla MaTeMaTHYeCKOro aHaju3a,
TE€OMETPHIO) 3aBEPIIACTCs MOJBEACHHEM WTOTOB B (hOpMe IK3aMeHa B paMKax
MPOMEXYTOUHON aTTeCTallid CTYJEHTOB B TMIPOILECCE OCBOEHUS OCHOBHOM
OITOIT CTIO ¢ nonyuenuem cpeanero oomerooopazosanus (ITIICC3).

MecTo y4eOHOi JMCUMILVIMHBI B y4e0HOM ILIaHe

VYuyeOnas aucuumiauHa «MaTtemaTukay (BKItouas aiaredpy M Havana
MaTEMaTHYECKOr0 aHajlh3a, T'eOMETPHIO) SBIISETCA YYEOHBIM MPEAMETOM
npeamMeTHol obyactu «Marematrka u nuHpopmarukay OI'OC cpegnero oobIero
o0pa3oBaHUs.

B Komnemxe «HTK», peanusyromeM o00pa3oBaTeNbHYIO MpOrpammy
cpeanero odmiero obpasoanus B mpenenax ocBoenus OIIOIT CIIO na 6asze
OCHOBHOTO 00mIiero o60pa3oBaHus, ydeOHas AUCHUIUIMHA «MaremaTukay
(Bkmrouass anrebpy W Haydaja MaTeMaTHYEeCKOTO aHajn3a, T'E€OMETPHUIO)



u3zydaercs B o0mieodpazoBarenbHoM Iukiie yuyeoHoro miana OITOIT CITO mo
CHenuaIbHOCTH Ha 0a3e OCHOBHOrO oOlIero oOpa3oBaHUs C MOJyYEHHUEM
cpennero obmero oopazoBanus (ITTICC3).

B y4eOnpix mmanax ydeOHas nucuuiuinHa «MaTtemaTtukay (BKIIOuUas
anrebpy M Hayajga MaTeMaTUYECKOTO aHalln3a, TeOMETPHUIO) BXOIHUT B COCTAaB
oOumx 001e00pa3oBaTeNbHBIX yUYEOHBIX JUCHUIUIMH, (HOPMHUPYEMBIX U3
oOsi3atenpHBIX mpenaMeTHeIx obnacteit ®I'OC cpeanero oOdiiero oOpa3zoBaHuUs,
JUIS CTICITUATBHOCTH.

Pe3yabTaThl 0CBOEHMSI Y4€OHOM TUCIUILIMHBI
OcBoenue  coxepkanust  yueOHOM — gucuuIuiMHbl  «MaremaTtukay
00ecreunBaeT JOCTHKEHHE CTYACHTAMH CIIEIYIOIINX Pe3yabTAaTOB:
AJire0pa u HavaJ1a aHAJIU3a
JAUYHOCIMHBIX:
00€CleynBalOT  LEHHOCTHO-CMBICIOBYIO  OPUEHTALIMIO  yYaIlUXCH,
YCTAHOBJICHHE YYaIIUMHUCS CBS3U MEXKIYy Y4YEOHOM AESATETbHOCTHIO U €€
MOTHUBOM. K JMYHOCTHBIM pe3yJibTaTaM OCBOCHHS CTAPUICKIACCHUKAMHU
MIPOrpamMMBl 10 anredpe 1 Hayajaam aHaiu3a OTHOCSTCS:
c(hOpMHUPOBAHHOCTh TPEJICTABICHUA 00 OCHOBHBIX dTamax HUCTOPUH U
HamOoJiee BaKHBIX COBPEMEHHBIX TEHACHIIUSAX Pa3BUTHS MaTeMaTHUYECKOU
HAyKH, O TPOPECCUOHATILHOM IESITEIbBHOCTH YUEHBIX-MATEeMATUKOB,;
CIIOCOOHOCTH K 3CTETUYECKOMY BOCIPHUAITHIO MAaTEMAaTHYE€CKIMXO0BEKTOB,
3a71a4, PELIEHNUM, PACCYKICHUM;
c(hOpPMHUPOBAHHOCTh TMOTPEOHOCTH B caMOpeau3alli B TBOPYECKOH
NEATENbHOCTH, BBIPAXAIOMIASACS B KPEATUBHOCTH MBIIIJICHHS, WHUIMATUBE,
HAaXOJIYMBOCTH, AaKTUBHOCTH TPU PEIICHUU MATEMATUYECKUX 33144,

MOTpeOHOCT, B camMoOOpa3oBaHWM,  TOTOBHOCTh  IPUHUMATh
CaMOCTOSITEITbHBIE PEIICHUS.
MemanpeomMemHuuIx:

B (opMHpoBaHUU TOHSATUUHOrO ammapaTa MaTeMaTUKU W YMEHHS
BUJIETh NIPUJIOKEHHUS MMOJIYYEHHBIX MATEMATUYECKUX 3HAHUM JUISI ONIMCAHUS U
perieHus mpooJieM B IPYTUX NUCIMIUIMHAX, B OKPYXKAIOMIEH KU3HU;

(OpMUPOBAHMN HHTEUIEKTYaIIbHOM KYJBTYphl, BBIpaXKarolleMcs B
pa3BUTUN a0CTPAKTHOIO U KPUTUYECKOTO MBIIUICHUS, YMEHUHU PACO3HABATh
JIOTUYECKH HEKOPPEKTHbIE BBICKA3bIBaHUS, OTJIMYATh TUINOTE3Yy OT (akra,
OPUMEHSTh HWHAYKTUBHBIE M  JEAYKTUBHBIE CIIOCOOBI  PacCyXICHUH,
CIIOCOOHOCTH SICHO, TOYHO ¥ TPaMOTHO (hOPMYJIUPOBATh U ApTyMEHTUPOBAHHO
u3JlaraTh CBOM MBICIM B YCTHOM M NHCbMEHHOW peyd, KOPPEKTHOCTU B
OOIIIEeHNH;

dopmupoBannd MHGOPMAILIMOHHOM  KYJIBTYPbl, BBIpaXaloLIEMCS B
YMEHUU OCYUIECTBJIATh TIOMCK, OTOOp, aHaiu3, CHUCTEeMaTU3alUi0 MU
KJaccuukanuoo HMHPOPMALMM, HCIOJb30BaTh pa3UYHble HCTOYHUKHU
uH(pOpMAaIK IJIs PelIeHHs] YI4eOHBIX MPooIieM;

(opMUPOBaHUN yMEHHS MPUHUMATH PEIICHUE B YCIOBHUSIX HEMOJHOW U



M30bITOYHON MH(DOPMAIINH;

(opMUPOBaHMM TPEACTABICHUA O MPUHIUIAX MaTEMaTHYECKOIo
MOJEIIUPOBAHUS U MPUOOPETEHUN HAYaJbHBIX HABBIKOB HMCCIIEIOBATEIBCKON
NEeSATENbHOCTH;

(opMUPOBaHNN YMEHHs BUAETH Pa3jMUHbIC CTpATETMU PELICHUS 3a1ad,
IUIAHUPOBATh W OCYIIECTBIATH JAESATENBHOCTb, HANPABICHHYHD Ha HX
penieHne, NpoBEPATh U OLEHUBATh PE3YJIbTAThI AEATENBHOCTH, COOTHOCA HX C
MTOCTAaBJICHHBIMH LIEJIIMHA U JIMYHBIM JKU3HEHHBIM OIBITOM, a TaKXKe MyOJINYHO
OPEICTaBIATh €€ pe3yibTaTbl, B TOM YHCIE C HCIOJIb30BAHUEM CPEICTB
MH(POPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

npeomemmuulx:

OOBSCHATh MJIEM M METO/bl MATEMAaTUKU KAaK YHUBEPCAJIBHOIO SI3bIKa
HayKM M TEXHUKH, CPEACTBA MOJCIMPOBAHUS SIBICHUH U  IPOLECCOB
(ITP6.01);

000CHOBBIBaTh HEOOXOJMMOCTh PACIIMPEHUS YHUCIOBBIX MHOMKECTB
(uenble, pallMOHAJIbHBIE, EUCTBUTENbHBIE, KOMIUIEKCHBIE YHCIIAa) B CBA3U C
pa3BUTHEM aJIreOpsbl (pelIeHrue ypaBHEHU, OCHOBHAs TEOpEMa aJireopsbl);

ONKCHIBATh KPYI MaTEMaTUYECKHX 3a/Jay, i1 pEeHIeHUs KOTOPbIX
TpeOyeTcsi BBEJIEHUE HOBBIX MOHATHH (CTENeHb, apu(PMETHUECKUN KOPEHb,
norapu(M; CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC; apKCHUHYC, apKKOCHHYC,
ApKTaHT'€HC, aPKKOTAHT'€HC); MPOU3BOAUTH TOXK/IECTBEHHbIE PEOOPA30BaHUS,
BBIUMCIIATh 3HAYCHUS BBIPAKCHHUW, pEIIaThb YPaBHEHHUS C paJuKaIaMH,
CTENEHSMH, JIoTapupMaMud U TPUTOHOMETPUUECKUMH (DYyHKUUAMU (B
HECJIOKHBIX ClIydasix, C MIPUMEHEHUEM OIHON- IBYX (OpPMYJ W/WUIU 3aMEHBI
HNEPEMEHHOI), B TOM YHUCJIE MIPHU PELICHUU MTPAKTUUYECKUX Pacu€THBIX 3a7a4 U3
OKPYXAIOIIEr0 MHpa, BKJIOYAs 3aJa4d 110 COLHMAIBHO-3KOHOMHYECKOU
TEMaTHKE, U U3 00JIACTH CMEKHBIX AUCLUIUINH;

MPUBOJNTHh TPUMEPHI PEATBHBIX SBJICHUHN (TIPOIECCOB), B TOM YHCIIEC
MePUOINYECKHX, KOJTMUYCCTBCHHBIC XapaKTEPUCTUKU KOTOPHIX OMUCHIBAIOTCS C
MOMOIIBI0 (YHKIIUHA, HWCIOJIB30BaTh TOTOBBIC KOMIBIOTEPHBIC IMPOTPAMMBI
JUTSl  WILTIOCTPAIlMU  3aBUCHUMOCTEH; OINpEACNHiaTh 3HAYCHUE (QYHKIUU TI0
3HAYCHHUIO apTyMEeHTa; m300pa)kaTh Ha KOOPAWHATHOW TUIOCKOCTH TpauKh
3aBUCUMOCTEH, 3a/IaHHBIX OMHUCAHUEM, B TAOIMYHOU dopme Ui (opMyJiou;
OMHCHIBATh CBOWCTBa (GYHKIMA C OmMopod Ha wux rpaduku (00gacTh
ompeseneHus U 00JacTh 3HaYEHUH, BO3pacTaHue, yObIBaHUE, IEPUOJUIHOCTD,
HauOoJIbIlIee U HAMMEHbIIIee 3HaUeHUs (PYHKIIMHU, 3HAUYCHUS apryMeHTa, Ipu
KOTOPBIX 3HaueHUEe (DYHKIIMH PABHO JTAHHOMY YHCIY WM OOJbINE (MEHBIIIEC)
JTAHHOTO 4YHUCJa, TOBeJACHUE (DYHKIIMM HAa OCCKOHEYHOCTH); MEPEUUCTATH U
WJUTFOCTPUPOBATH, MCTOJB3Ysl TpaduKu, CBOMCTBA OCHOBHBIX AJIEMEHTApHBIX
GyHKIIMNA: JTHHEWHOW W KBaJApaTHYHOW (PYHKIUM, CTENEHHBIX (YHKIHA C
IEJTBIM TTOKa3aTeIeM, KOPHS KBaJIPaTHOTO U KyOWYECKOTO, JOrapuhMUIECKIX
U TIOKa3aTeJIbHBIX, TPUTOHOMETPUICCKUX; COOTHOCHTh PeajbHbIC 3aBUCHUMO-
CTH W3 OKPYKAOIICH KU3HU M W3 CMEKHBIX JUCIHIUIMH C 3JIEMCHTapHBIMHU
(GYHKIIUSIMH, Je1aTh BBIBOJIBI O CBOHCTBAX TaKUX 3aBHCHMOCTEH;



OOBACHSATH HA MPUMEPaxX CyTh METOJIOB MAaTEMAaTUYECKOIO aHaau3a JUis
uccienoBanuss GyHKUUA U BBIYMCICHUS IUIOWAAed (uryp, orpaHuueHHBIX
rpadukamMu QYHKIHH;, OOBICHATH T€OMETPUUYECKUN U (U3MUECKUN CMBICIT
MIPOU3BOJAHOM; BBIYUCIIATH IPOU3BOAHBIE MHOTOWIECHOB; I10Jb30BATHCA
MOHSATHEM TPOU3BOJHOW TPHW OMHCAHWH CBOWCTB (YHKIWU (BO3pacTaHue/
yObIBaHUE, HAMOOJbIIIEE U HAUMEHBIIIEE 3HAUCHUS );

IIPUBOJUTH TNPUMEPHI IPOLECCOB U SBICHUM, HUMEIOIIMX CIy4alHbIN
XapaKTep; HAXOJWUTh B MPOCTEHMIIMX CHUTyalUsIX U3 OKPYKAIOIIEH KU3HH
BEPOSITHOCTh HACTYIUICHHS] CIIy4ailHOTO COOBITUS; COCTaBIATH TaOIMIIbI
pacrpeneneHus BEpOSATHOCTEW; BBIYUCIATh MATEMATHYECKOE OXKUJAHUE
CIIy4YalHOM BEJIUYWHBI;

OCYUIIECTBJISATh HMH(POPMAIMOHHYIO TepepabOTKy 3a/ayd, MepeBOs
uHboOpMaIIMI0O Ha  S3BIK MAaTeMAaTHMYECKHUX CHUMBOJIOB, MPECTaBIIsA
coJieprKallrecs B 3aJjauax KOJIMYECTBEHHbIE JaHHbIE B BUIE (POpMYII, TaOIHuIL,
rpauKoB, 1UarpaMM M BBITIOJIHSS OOpaTHBIE IEUCTBHS C LENbI0 U3BJICUEHUS
uHpopmanuu u3 Gopmysa, Tabmui, rpaduUKoB U Jp.; UCXOIS HU3 YCIOBHS
3a/layd, COCTABJISITH YHCIOBBIE BBIPAKEHUSA, YPABHEHUsS, HEPABEHCTBA H
HaxOJIUTh 3HAYEHUSI HCKOMBIX BEJIMYMH; HM3J1aratb U OQOPMIISATH PEIICHHUE
JIOTUYECKH MPABUIIBHO, C HEOOXOAMMBIMHU MOSICHEHUSMH.

I'eomerpus

JIUYHOCHMHBIX:

c(OpPMUPOBAHHOCTh MPEACTAaBICHUN 00 OCHOBHBIX 3Tamax UCTOPUH U
Hanbosiee BaKHBIX COBPEMEHHBIX TEHACHLMSX Pa3BUTHUS MaTeMaTHYECKOM
HayKH, 0 MPO(PeCcCCUOHAIBHOM 1eATENbHOCTH YUEHBIX-MaTEMAaTHKOB;

CHOCOOHOCTH K 3CTETUUYECKOMY BOCIIPUSITHIO MAaTEMAaTHUYECKUX 00bEKTOB,
3a71a4, PEUICHUM, PACCYKICHUM:

c(hOpMHUPOBAHHOCTh MOTPEOHOCTH B cCaMoOpeaau3alud B TBOPUYECKOU
JEeSATEIbHOCTH, BBIPAKAIOIIASICS B KPEATUBHOCTU MBIIUICHUS, WHULIUATUBE,
HaXOJIYMBOCTH, AKTUBHOCTH MPU PEIICHUH MAaTEMaTUUYECKUX 3a/1a4;

MOTPeOHOCTL B camMoOOpa3oBaHWM,  TOTOBHOCTh  IPUHUMATh
CaMOCTOSITEITLHBIE PEIICHUS.
MemanpeomMemuuIx:

dbopMupoBaHrEe MOHITUIHHOTO almapara MaTEeMaTHKA U YMEHHS BUJICTh
IPUIOKCHHUS TOJYYCHHBIX MAaTeMaTHYSCKUX 3HAHUW IS OIHMCAHUSA M
penieHus mpoosieM B APYTUX JUCIUIIINHAX, B OKPYKAIOIICH KU3HU;

dbopMHpOBaHNWE WHTEIUICKTYalbHON KYJIbTYPhI, BBIpAXKAIOMIEMCS B
pa3BUTHHN a0CTPAKTHOTO U KPUTHUYECKOTO MBINIJICHUS, YMEHUH PACIIO3HABATH
JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS, OTJIMYATh THMOTE3y OT (akra,
MPUMEHSATh WHIYKTUBHBIE W JICIYKTUBHBIC CIIOCOOBI  PaCCYXICHHM,
CIIOCOOHOCTH SICHO, TOYHO ¥ TPAaMOTHO (DOPMYJIUPOBATh U apTyMEHTHPOBAHHO
u3JlaraTh CBOM MBICIM B YCTHOW W THCHBMEHHOH peuYd, KOPPEKTHOCTH B
OOIIIEHNH;

dbopmupoBanre WHOOPMAIMOHHOW KYJIBTYphI, BBIpAXKAIOIIEMCS B
YMEHUU OCYIIECTBISTH TIOWCK, OTOOp, aHajau3, CUCTEMaTU3AIHUI0 U



Kjaccudukanuoo HUHPOPMALIUM, HUCIOJIb30BaTh Pa3IMYHbIE HMCTOYHUKU
uH(opMaIu I peteHus yaeOHbIX Mpo0Iem;

YMEHHE MPUHUMATh PEIICHUE B YCIOBUSAX HEMOJHOW U HM30BITOYHOU
uHpOpMaIny;

(¢opMupoBaHHE TPEACTABICHUM O MPHUHIMIIAX MaTEeMaTHUECKOTro
MOJIETTUPOBAHUS U NMPUOOPETEHUH HAYAJIbHBIX HABBIKOB HCCIIEIOBATEIBCKOM
JeSITeIbHOCTH;

(dopMupoBaHrE YMEHHS BUACTh Pa3lMYHbIC CTPATETHH PEUICHUs 3ajad,
IUTAHUPOBATh M  OCYIIECTBISATH JICSITENBHOCTh, HAMPAaBICHHYI0 Ha UX
penieHue, NpoBePsATh U OLIEHUBATH PE3YJbTAThl ACSTEIBHOCTH, COOTHOCS UX C
MOCTABJICHHBIMU LIETISIMU U TMYHBIM JKU3HEHHBIM OIBITOM, a TAK)Ke MyOIMYHO
NpeNCTaBlIATh €€ pe3ysbTaTbl, B TOM YHKCIE€ C HCIOJb30BAaHUEM CPEICTB
UH(OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

npeomemHulx:

WCIIONIb30BaTh  S3BIK  CTEPEOMETPUU  JUISI  ONHCAaHUS  OOBEKTOB
OKpY>KaroIlero MUpa,

MCIIOJIb30BaTh OHATUHHBIN armapar 1 JJOTHYECKYI0 CTPYKTYpPY CTepeo-
METPHH;

OPUBOIUTH TPUMEPHl  pEATbHBIX OOBEKTOB, MPOCTPAHCTBEHHBIC
XapaKTEPUCTHKN KOTOPBIX OMHUCBHIBAIOTCS C IOMOIIBI0 T€OMETPHUECKUX
TEPMUHOB M OTHOUICHHWI: MapaJjIeIbHOCTH U  HNEPIEHIUKYJISIPHOCTH,
paBEHCTBA, 000U, CHMMETPUH;

UMETh TMPEACTABJICHHE O MHOIOTpaHHUKAX W TejaxX BpaIlCHUS;
pacrno3HaBaThb Ha 4YepTeXaxX M MOJENAX IUIOCKME M IMPOCTPAHCTBEHHbIE
reoMeTpuuecKkue (Urypbl, COOTHOCUTb TpPEXMEpPHbIE OOBEKTHI C HX
ONHCAaHUSMHU, YEPTEKAMU, U300PaKEHUAMU;

BBITOJIHATH TEOMETPUUYECKUE TTOCTPOCHUS;

OOBSICHATH METO/IBI MAPAIUIEITHHOTO U [IEHTPATHFHOTO MPOSKTUPOBAHHS,

CTPOUTH MPOCTEHIIINE CEUCHUS TEOMETPUUECKUX TE,

WCCIIeIOBaTh M OIMHCHIBATH MPOCTPAHCTBEHHBIC OOBEKTHI, AN HYETO
MCIIOJIb30BaTh. CBOWMCTBA TUIOCKMX W TPOCTPAHCTBEHHBIX T'€OMETPHUECKHUX
¢Guryp, MeTObl BHIUMCICHHUS MX JUHEHHBIX JIEMEHTOB U YIJIOB (TUIOCKUX H
IBYTPAaHHBIX), (OPMyJbl [Jii BBIYMCICHUS IUJIOMIAJEH MOBEPXHOCTEH
IPOCTPAaHCTBEHHBIX  (uryp, GopmMynbl JIsi  BBIUMCICHUS  OO0BEMOB
MHOTOTPaHHUKOB U TEJI BPAIICHUS;

NPOBOAMTH JI0KA3aTEIbCTBA T'€OMETPUUYECKUX TEOpEeM; IPOBOAMTH
MUChMEHHBIE U YCTHBIEC JIOTHYECKHME OOOCHOBAaHHUS NMpHU PEIICHUHU 3a1ad Ha
BBIUMCJICHHUE U JI0Ka3aTeIbCTBO;

OOBSCHATH Ha MPUMEPAX CYyTh F€OMETPHUUYECKHX METOJ0B OOOCHOBAHUS
pellIeHus 3a7]a4: METOJIOM OT MPOTUBHOIO U METOAOM Iiepedopa BapUaHTOB;

UCTIONB30BaTh B OTHOIICHHMH TE€OMETPUYECKUX (UTYp TOTOBBIC
KOMIBIOTEPHBIE TPOTPAMMBI JJIsI IOCTPOCHHSI, POBEACHUS SKCTIEPUMEHTOB H
HaOJIOJICHNI Ha TUIOCKOCTH M B MPOCTPAHCTBE; MCIOJIB30BaTh MPOTPAMMBI,
MO3BOJISIONINE MPOBOAUTH IKCIEPUMEHTHI M HAOMIOJCHUS AMHAMHYECKU (B



JIBIDKCHUH ).

TpeOoBaHUsS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHS MAaTEMAaTHKHU JOJDKHBI
BKJIFOYATh TpeOOBaHUS K pe3yjJbTaTaM OCBOEHHUS 0a30BOro Kypca W
JOTIOTHUTETHFHO OTPAKATh:

c(hOpPMHUPOBAHHOCTh TPECTABICHUN O HEOOXOIUMOCTH JOKA3aTEIIbCTB
mpu 000CHOBAHWU MaTEMATHYECKUX YTBEPKICHUW W POJU aKCMOMATHKU B
MIPOBE/ICHUH JICTyKTUBHBIX PACCYKICHH;

c(hOpPMHUPOBAHHOCTh TMOHATUWHOTO ammapara MO0 OCHOBHBIM paseiam

Kypca MaTeMaTHKH; 3HAHWW OCHOBHBIX TeopeM, (GopMyl W YMEHHS HX

IPUMCHATh, YMCHHUS JOKa3bIBaTh TEOPEMbl W HAXOJIUTh HECTaHAApTHHIC

CIIOCOOBI PEIICHMS 3a]1a4;

c(hOPMHUPOBAHHOCTh YMEHUW MOJCIHPOBATH peajbHbIC CHUTYaIHUH,
HCCIIEOBATh TIOCTPOCHHBIE MOJICTH, WHTEPIPETUPOBATh IOTYYCHHBINA
pe3ynbTar;

c(hOPMHPOBAHHOCTh  TPEJACTABICHWH 00  OCHOBHBIX  TOHATHSX

MaTeMaTHYeCKOro aHajdW3a ©W WX CBOWCTBax, BIIAJICHUE YMCHHUEM

XapaKTepHU30BaTh MOBeeHNE (PYHKITMH, NCTIOIH30BAHUE TTOTYICHHBIX 3HAHUHN

JUTSI OTTMCAHUS U aHAJIN3a PEaTbHBIX 3aBHCHMOCTEH;

BJIIaACHHUC YMCHHAMH COCTAaBJICHHA BCPOATHOCTHBIX MOI[CJIGﬁ I10
YCIOBHIO 3aJa49U W BBIYUCJICHUS BCPOATHOCTHU HACTYILICHUA CO6BITHﬁ, B TOM
YUCIIC C IPUMCHCHHUCM (bOpMYJ'I KOM6I/IHaT0pI/IKI/I N OCHOBHBIX TCOPCM TCOPHUHU
BGpOfITHOCTGﬁ; HCCJIICAOBAaHMNA CﬂyqaﬁHBIX BCJIMYHH I10 UX PACIIPCACIICHUIO.

Conep:xkanue yueOHOM 1M CHUNIMHBI

BBenenue

MaremaTtuka B Hayke, TEXHUKE, OKOHOMHKE, WH(OPMAIIMOHHBIX
TEXHOJIOTUSAX M MPAKTHYECKOW JAesTeNbHOCTH. Llenn u 3amaum u3ydeHus
MAaTEMATUKH.

Aureopa

Pa3Butne nonsitus o uncie

[lenpie w  panmoHasbHbIE  4ucHa.  JIEWCTBUTENIBHBIC  YHCIIA.

Ipubnusicennsvie sviyucnenus. Komnnexcnole uucna

Kopnu, crenenu u iorapudmbi

Kopuu u cremenu. KopHu HaTypanbHOW CTENEHM W3 YHCIA U HX
cBolicTBa. CTeneHu ¢ palMOHaIbHBIMU MOKA3aTeNsIMU, UX CBOKCTBA. CTeneHuc
JNEUCTBUTEIbHBIMU TIOKa3atensaMu. Ceoticmea cmeneHu ¢ O0elcmeumenbHuiM
noxasameinem.

Jlorapudgm. Jlorapudgm uucaa. OcHOBHOE JIOTapUPMUUECKOE TOXK]IE-
cTBO. [lecatnunbie U HaTypanbHble Jorapudmel. [IpaBuna neiicTBuii ¢ nora-
pudmamu. [lepexon Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajaredpamveckux BbIpaxkenuid. IlpeoOpazoBanue
pallMOHANIBHBIX,  MPPAIMOHAIBHBIX  CTEMNEHHBIX,  IOKA3aTEIbHBIX U
Jorapu(pMUYECKUX BBIPAKCHHM.




Ilpakmuueckue 3anamus

ApudmeTnueckue IeUCTBUS HAJl YUCIAMU, HAXOKICHHE TPUOIMKEHHbIX
3HAQYCHUN BEJIWYMH U TOTPEIIHOCTEeH BBIYMCICHUM (aOCOMIOTHOW |
OTHOCHUTEJIbHOW), CPABHEHUE YHUCIIOBBIX BBIPAKEHUH.

Brrunciienne w  cpaBHEHME KOpHEH. DBbInmosHeHWe pacdyeToB ¢
paguKaIaMu.

Pemienne wuppanvoHanbHBIX ypaBHeHHMH. HaxoxaeHue 3Ha4YeHUN
CTENEHEl C pauuOHANbHBIMH MOKa3aTedsiMu. CpaBHEHUE  CTENEHEH.
[IpeoOpa3zoBanust  BBIp@XECHHM, COAEpXKAIIMX  CTCICHHU. Pemenne
ITOKA3aTEJIbHBIX YPABHEHU.

Pemenune npuknaaHeix 3a1a4.

HaxoxneHue 3HaueHuil jorapudma mo Mnpou3BOJBHOMY OCHOBAHHIO.

Ilepexon OT OTHOrO OCHOBAHUS K IPYTrOMYy.

Boruncnenne u cpaBHeHue JorapudmoB. JlorapudmupoBanue u
ITOTEHIIUPOBAHNE BBIPAKECHUM.

[TpubsnkeHHbIE BBIYMCICHUS M pEUICHUs] MPUKIAIHbIX 3a1a4. Pemenue
Jgorapu(pMUYECKNX ypaBHEHUH.



OCHOBBI TPUTOHOMETPUU
OCHOBHBIE TOHATHS

Pannannas mepa yria. BpamarensHoe asuxenue. CHHYC, KOCUHYC,
TAHI€HC U KOTAHT'€HC YMCIIA.

OcCHOBHBIEC TPUTOHOMETPHYECKHE TOXKIECTBA

®opwmyael npuBeaeHuss. opmyibl cioxeHnusa. OopMysbl yIBOCHUS.

Dopmynvl NOIOBUHHO20 Yead.

IIpeoGpa3zoBaHus MPOCTEHIINX TPUTOHOMETPHUUYECKUX BbIPAKEHU M.
[IpeoOpazoBaHne CyMMbl  TPUTOHOMETPUYECKUX  (PYHKIUHA B
MIPOU3BEACHUE U MIPOU3BEICHUS B CYMMY. Buipaoicenue mpuconomempudeckux

@DYHKYULL uepe3 maH2eHc NOJIOBUHHO2O ApeyMeHmd.

Tpuronomerpuyeckne ypaBHeHHs 1 HEPaBEHCTBA

[Ipocreiimine  TPUTOHOMETPUYECKHE  ypaBHEHHUsA.  [Ipocmeuuiue
Mpu2oHOMempuyecKue HepaseHcmad.

Ooparnbie TPUIOHOMETPHYECKHE pyHkuMu. ApKcHHYC,
APKKOCHHYC, aDKTAHI€HC.

Ilpakmuueckue 3anamus

Pannanneiii MeToa M3MEpPEHMs YIJIOB BPAILCHUS U CBSI3b C IPagyCHOU
Mepoil. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA, (POPMYJIbI CIIOKEHUS,
YABOCHUS, NPeoOpa3oBaHUE CYMMbl TPHUTOHOMETPUYECKHX (DYHKIUI B
NpPOU3BEAECHUE, NpeoO0pa3oBaHUWE  MPOMU3BENCHUS  TPUTOHOMETPUUYECKUX
bynkuuidi B cymmy. Ilpocreiiime TpPUTOHOMETPUYECKHE YpaBHEHUA U
HEPABEHCTBA.

OOpaTHble TPUTOHOMETpPUYECKHE (YHKIUHU: apKCUHYC, apKKOCHUHYC,
apKTaHT€HC.

DYHKIIMU: UX CBOWCTBA U TpaQUKU

@Oynknuu. OO0JacTh ONpeAeTIeHUsT U MHOXKECTBO 3HA4YEeHHM; rpaduk
byHKIIMKU, TIOCTpoeHue TpadukoB GYHKIMMA, 3aJaHHBIX  Pa3IUYHBIMHU
CIIOCOOAMH.

CgoiictBa pyHKun. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OrPaHU-
YEHHOCTb, MEPUOAUMYHOCTh. [IpomexyTku Bo3pacTaHusi W yObIBaHUS, HaH-
OoJplIee M HAMMEHBIIIEe 3HAYEHUs, TOUKHU dKcTpemyMa. ['paduueckas untep-
npetaus. [Tpumepsl QyHKIIMOHATBHBIX 3aBUCHUMOCTENW B PEaJIbHBIX MpOLEC-
cax W sBieHUsAX. Apupmernueckue onepanuu Hal GyHKUUAMH. CroxHas
byukius (komnozunus). [lowsmue o nenpepvigHocmu QyHKYUU.

Ooparubie pynkumu. Obaacmv onpeoeneHus u 001ACMb 3HAYEHUL
oopamnou pyuxkyuu. I pagux obpammoii hynxyuu.

CreneHnHble, MOKa3aTellbHbIE, JOrapu(pMUYECKUEe U TPUTOHOMETpHUYE-
ckue pyHkuuu. OOpaTHbIe TPUTOHOMETPUUECKUE QYHKINUU
Onpenenenus GyHKINMA, UX CBOWCTBA U TpadUKH.



[IpeoOpazoBanus rpadukoB. [lapamienbHblil epeHOC, CUMMETPUS OT-
HOCHUTEJIBHO OCEH KOOpAUHAT U CHUMMETPHSI OTHOCHTENFHO Havaja KOOpIUHAT,
CUMMETpHSI OTHOCUTENIBHO MPAMOM Y = X, pacTsDKEHHE U CKaTHe BAOJb Ocei
KOOpJAMHAT.

Ilpakmuueckue 3anamusn

[Tpumepsl 3aBUCHUMOCTEN MEXIY MEPEMEHHBIMH B PEabHBIX IMPOIIEC-
cax M3 CMEeXHbIX aucuuiind. Onpenenenne GyHkuuid. [loctpoeHue u urenue
rpaduxoB ¢ynkmii. Mccnenosanue ¢pynkiun. CBoiiCTBa TMHEWHOM, KBaapa-
TUYHOM, KyCOYHO-THHEHHOHN 1 ApoOHO- JHHEWHON ¢yHkiuil. HenpepriBHbIE U
nepuoanueckue GyHkunu. CBONCTBA U rpaUKu CHHYCa, KOCUHYCa, TAHT'€HCA
u KoranreHca. OOparnble ¢GyHkuuun u  ux rpaduku. OOparHbIE
TpuroHomeTpuueckue ¢yHknuu. [IpeobpazoBanus rpaduka QyHkuum. I'ap-
MoHMYecKue Kosnebanus. [IpuknanHelie 3anaqmn.

[TokazarenbHble, JorapupMUIECKue, TPUTOHOMETPUUECKUE ypaBHE- HUS
U HepaseHcmaq.

Hayana  maremarnyeckoro  anaausa  IlociaenoBaresibHOCTH.
CrocoObl 3a1aHKsl U CBOMCTBA YHCIOBBIX

nocienoBareabHocTe. [lowsamue o npeodene nociedo8amenbHOCHI.
Cywecmesosanue npeoena MOHOMOHHOU 02PaAHUYEHHOU
nocnedoeamenvuocmu. CyMMUPOBaHHUE IMOCIEI0BATEIbHOCTEN. becKOHEeuHO
yOBIBatOIIasi TEOMETPUUECKasi TPOTPECCHS U €€ CyMMa.

IIpousBoanasi. Ilonstue o npou3BogHOW (YHKLIHMH, €€ TeOMETpuye-
CKuil U (pu3nyeckuil CMbICI. YpaBHEHHE KacaTelbHOW K Tpaduky (QyHKIUU.
[IponsBoaHbIE CyMMBI, Pa3sHOCTH, NPOU3BEICHHUs, 4acTHblE. [Ipon3BomHbIE
OCHOBHBIX 3JIeMEHTapHbIX (yHKIMA. [[puMeHeHne Mpou3BOAHON K HCCIENO-
BaHUIO (QYHKIIMH U IMMOCTPOCHUIO TpaduKOB. [Ipouzsoousvie obpamuoul ynkyuu
U KOMNO3uyuu QyHKyuu.

[Ipumepsl UCTIOIB30BaHUS TPOU3BOAHOM Il HAXOXKICHUS HAUJIYUIIETO
peneHns B MPUKIIAIHBIX 3a/1a4ax. Bropas npous3BoaHas, ee reOMEeTpUYECKUN U
¢buznyeckuii cmbici. HaxoxaeHue CKOpOCTH Il Mpoliecca, 3aJaHHOTO
bopmyoii U rpaguKom.

IlepBooOpa3nass u uHTerpaj. I[IpumeneHne onpeneneHHoOro MHTErpa-
Ja I HaXOXKIACHHUS IUIOIAAN KpUBOJMHEWHOW Tpaneunn. ®opmyna Heroro-
Ha—JIeliOHuna. IlpuMepsl npuMeHeHus UHTerpaia B (PU3UKE U TEOMETPUHU.

Ilpakmuueckue 3anamus

YucnoBas MOCIEI0BATEIbHOCTh, CIIOCOOBI €€ 3aJaHusl, BBIYUCICHUS
YIEHOB TocienoBaTenbHOCTH. lIpenen mnocnenoBarenbHOCTH. beckoHEUHO
yObIBarolIasi reOMeTpruYecKasi IpOrpeccHsl.

[Ipon3BoHAS: MEXaHUUYECKUM M TE€OMETPUUYECKUM CMBICI IPOU3BOA-

HOM.



YpaBHeHue kacatenbHOM B 001em Buue. [IpaBuna u dhopmynsl qudde-
pPEHIIMPOBaHUs, TaOJIMIa TIPOU3BOAHBIX JIEMEHTApHBIX (QyHKIM. Mccnenosa-
HUue (QyHKIMKM C TOMOMIbIO MpousBoaHON. Haxoknenue HaubombIIeTO,
HAaUMEHBIIIETO 3HAYEHUS U SKCTPEMAJIbHBIX 3HAUCHUN (QYHKITUH.

Wuterpan u nepooOpasznas. Teopema Hprotona—IJleitouuma. [Ipume-
HEHHE UHTEerpajia K BBIYUCICHUIO (PU3MUECKUX BEJIMYMH U TUIOIIAJCH.

YpaBHEHUS U HEPABEHCTBA

YpaBHeHHss U CHCTeMbI YpaBHeHMil. PannoHanbHbIC, MppaLHOHANIb-
HBbIE, [TI0KA3aTEIIbHBIC U TPUTOHOMETPUYECKNE YPABHEHUS U CHCTEMBI.

PaBHOCWJIBHOCTB YpaBHEHHI, HEPABEHCTB, CUCTEM.

OcHOBHBIE MpPUEMBl UX pEIICHUs (pa3/IoKEHUE Ha MHOXKHUTEJIH, BBEJE-
HUE HOBBIX HEM3BECTHBIX, IOJCTAHOBKA, IpauueCcCKuil METON).

HepaBencrBa. PannoHanpHble, MppalMOHAJIbHBIE, INOKA3aTENIbHBIE H
TPUTOHOMETPUYECKUE HEPABEHCTBA. OCHOBHBIEC IPUEMBI X PELICHUS.

Hcnonb3oBanue cBOMCTB M rpapukoB (QyHKUMHA NPH pelIeHUH
YPaBHeHUil M HepaBeHcTB. Merton wuHTepBasioB. HM300paxeHue Ha
KOOPAMHATHOM TUIOCKOCTH MHOXKECTBA PELICHWN YPaBHEHHM M HEPABEHCTB C
JIBYMSI IEPEMEHHBIMHU U UX CUCTEM.

Ilpuxnaonwvie 3a0auu

IIpuMmeHeHne MaTEMAaTHYECKUX METOJOB I PEUICHUS COIEp KaTelb-
HBIX 33J1a4 U3 Pa3JIMYHbIX 00JacTel HayKU U MTPAKTUKH.

NHTtepnperanys pe3ysbrara, yueT peaabHbIX OTPAaHUYCHUM.

Ilpakmuueckue 3anamus

Kopuu ypaBuenuii. PaBHOcunbHOCTH ypaBHeHuil. IIpeoOpazoBanue
ypaBHeHHI. OCHOBHBIE MpPUEMBI PEIICHUS YpaBHEHUU. Pemenue cucrem
YPaBHECHUM.

Hcnonp3oBanue cBONCTB U rpaduKoB (PYHKIUH N7l pEIlICHUs ypaBHe-
HUU U HEPABEHCTB.

DJeMEeHThl KOMOUHATOPUKU, TEOPUU BEPOSITHOCTH U CTATUCTUKU

JIeMeHThI KOMOMHATOPUKH

OcHOBHbIE MOHATUS KOMOMHATOPUKHU. 3a7aun Ha MOJCYET YHClia pa3Me-
IIEHUN, MEPECTaHOBOK, coueTaHuil. PerieHue 3amay Ha mnepeOOp BapHUAHTOB.
®opmyna 6uHoma HbproroHa. CBoOiiCTBa OMHOMHMHAJIBHBIX KO3(D(PHUIIMEHTOB.
TpeyronpHuk Ilackans.

DJIeMeHTbI TEOPUH BEPOSATHOCTEH

CoObiTHE, BEpPOSTHOCTb  COOBITUS,  CIIOKEHHE UM  YMHOXXCHHE
BepOSITHOCTEN. [lonsamue o Hezagucumocmu coovimuti. J[ucKkpemuas ciy4yaunas
genUYUHA, 3aKOH ee pacnpeoenenus. Hucnoevie xapakmepucmuku OUCKpemHou
cayyaiinou eenuyunsl. [lonamue o 3akone 6016uUX YUCE.

DJIeMEeHTbI MATEMAaTH4YeCKOM CTATUCTUKHU

[IpencraBnenre  gaHHBIX  (TAOMUIBL,  AMArpaMMbl,  Ipadukm),
2eHepabHAsl COBOKYNHOCHb, 8blOOPKA, cpedHee apugmemuieckoe, MeOUaHda.
Tlonuamue o 3a0auax mamemamuieckou CmamucmuKu.




Pewenue npaxmuueckux 3aoau ¢ npumeHenuem 8epOAMHOCHIHBIX
Memooos.

Ilpakmuueckue 3anamus

Ucropust pa3Butvsi KOMOWMHATOPUKH, TEOPUU BEPOSITHOCTEH W
CTATUCTUKM W HMX pOJb B  Pa3IW4YHBIX cdepax  YeloBEUECKOU
XKu3HeneareapHocTH. [IpaBuna komMOMHATOpUKH. PemeHune KOMOMHATOPHBIX
3amad. Pasmemenwns, codetaHus W nepecTaHoBkuM. bunHoM HproroHa wu
TpeyroapHuK [lackans. [lpukiannasle 3agaun.

Knaccuueckoe omnpeneneHne BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEW,
TeopeMa O CymMM€ BepOATHOCTeW. Brruncnenue BeposTtHocTen. lIpuknagHeie
3amauu. [IpencraBienne 4YMCNOBBIX AaHHBIX. [IpuKIIanHble 3a1a4H.

Ilpumepnvie memot pegpepamos, 00K1a006
HenpepriBHble 1po0u.
IIpuMeHeHne CII0KHBIX POLEHTOB B dKOHOMUYECKUX pacyeTax.
[TapamienpHOE MPOEKTUPOBAHMUE.
Cpennue 3Ha4eHUS U UX IPUMEHEHUE B CTATUCTHKE.
BekTopHOe 3a1aHue NpsSMBIX U INIOCKOCTEM B IIPOCTPAHCTBE.
CrnosxeHue rapMOHHYECKUX KOJIeOaHuH.
['paduueckoe penieHre ypaBHEHUI U HEPABEHCTB.
[IpaBunbHBIE U OJYIPABUIbHBIE MHOTOIPAHHUKH.
KoHnueckue ceyeHust 1 UX NpUMEHEHHE B TEXHUKE.
[TonsiTne nudpepeHimana u ero NPUIOKEHU.
Cxembl TOBTOPHBIX UCIIBITAHNN bepHyuIHn.
Hccnenoanne ypaBHEHUN U HEPABEHCTB € NTAPAMETPOM.

I'EOMETPUA

[IpsAMBbIE U IIOCKOCTH B POCTPAHCTBE
B3anmHoe pacronokeHue IByX NpsIMbIX B IpOCTpaHcTBe. [lapamiensHOCTD

npsAMoOl W TWIOCKOCTU. [lapauienbHOCTh IWIOCKOCTEW. lleprneHauKyasspHOCTh
NpSAMOM M IUIOCKOCTH. I[leprneHauKysip M HaKJIOHHAs. YTOJ MEXKIYy NpSIMON U
IJIOCKOCTBIO. JIByrpaHHbIii yTOJL Yron MEXKITY MIJIOCKOCTSIMM.
[leprieHIUKYJISIPHOCTD IBYX IIJIOCKOCTEN.
['eomeTpuueckue mpeodpa3oBaHus MPOCTPAHCTBA: MapaljieNIbHbIN IEpeHoc,
CUMMETPHS OTHOCHUTEINIBHO INTIOCKOCTH.
[TapamenbHOE POEKTHPOBaHUE. [[10U4adb OpMO2OHANILHOU NPOEKYUU.
N300paxeHne mpocTpaHCTBEHHBIX QUTYD.
MHOrorpaHHUKH
Bepuunsl, peOpa, rpanu MHOTOTpaHHUKa. Pazsepmka. Muocoepannble
yenvl. Buinyknvie mnozocpannuku. Teopema Diinepa.
IIpusma. Ilpsmas wu wHaknonnasa npuzma. llpaBunbHas npusMa.
[Tapannenenunen. Kyo.




I[Tupamupa. [IpaBunpHas nupamuga. Y cedeHHas nupamuga. Terpasp.
CummeTpuu B KyOe, B apajuieJenuIee, B IPU3Me U UpaMue.
CeueHus kyOa, MPU3MbI U TUPAMUBIL.
[IpencraBienre ©O NPaBWIBHBIX MHOTOTpAaHHUKAX (TeTpasape, KyoOe,
OKTa’JIpe, NOAEKa’APe U UKOCA3PE).
Tena v MOBEPXHOCTH BPAIICHHUS
Hunuuaap u KoHyc. YcedeHHbId KoHyc. OCHOBaHHWE, BBICOTA, OOKOBas
MOBEPXHOCTh, oOOpasyromias, pa3BepTka. (OceBble CEUYEHUsT U  CEUCHUS,
napasuiesibHble OCHOBAHUIO.
[Tap u cdepa, ux ceuenus. KacarenpHas miockocTs K cepe.
H3MepeHus B reoMeTpuun
O6bem u ero usmepenue. Uurerpanbuas popmyina oobema.
®opmynbsl 00bema KyOa, MNPSMOYTOJbHOIO Mapajlieienunena, IpU3MBbl,
mnHapa. PopMynbl oObeMa mnUpaMuIbl M KOHyca. DopMysbl IUIOIIAIH
NOBEPXHOCTEN MMIMHApa U KoHyca. opmysiel o0beMa 1mapa 1 miomaguchepsl.
[Topo6ue Ten. OTHOLIEHUS TUTOIIAIEN MOBEPXHOCTEN U 00BEMOB OI0OHBIX

TEJ.
KoopanHaTel 1 BEKTOPEI

[IpssmoyronbHas (#ekapToBa) cHCTEMa KOOpPJAWMHAT B IPOCTPAHCTBE.
dopMyiia pacCTOSHUS MEXIY ABYMS TOUKaMHU. YpPaBHEHUs CHEpBl, HIOCKOCMU U
NPSAMOU.

Bekropel. Moayne BekTopa. PaBeHCTBO BEeKTOpOB. CIl0)KEHHE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. Pa3no)keHue BEKTOpa II0 HAIPaBJICHUAM. YTOJ
Mexay IByMms BekTopamu. IIpoeknus BekTopa Ha ock. KoopauHaTel BeKTOpa.
CkansipHOE IPOU3BEACHUE BEKTOPOB.

Hcnonb30BaHne KOOPAUMHAT U BEKTOPOB IPU PELICHUM MAaTEMATUYECKHUX U
MPUKJIAJHBIX 3a1a4.

Ilpakmuueckue 3anamus

IIpr3Haku B3aMMHOIO PACIIOJIOKEHMS IPAMBIX. YTOJI MEXKIY IPSMBIMH.
B3anmHOe pacnosiokeHue NpsAMbIX U II0CKocTer. [lepnenaukynsap u HaKJIOHHAs
K IUIOCKOCTH. YTOJN MEXAy NpsAMOM M IUIOCKOCThIO. Teopembl O B3aWMHOM
PACIIOJIOKEHUH IPSIMOM U IIOCKOCTU. TeopemMa 0 TpeX MEpPIEeHANKYIISIpax.

[Ipr3Haku ¥ CBOMCTBA NapaJuIEIbHbBIX U NEPIEHAUKYIISPHBIX INIOCKOCTEM.

Paccrosaue oT TOUkM A0 TIIOCKOCTH, OT MPSMOU 10 TUNIOCKOCTH, PACCTOSTHUE
MEXKIy IUIOCKOCTSAMHM, MEXKAY  CKPEHIMBAIOLNIUMUCS  MPSAMBIMH, MEXKIY
MPOU3BOJIBHBIMU (PUTypaMH B MPOCTPAHCTBE.

[TapannensHOE MPOEKTUPOBAHKUE U €r0 CBOWCTBA. Teopema o niowaou
OPMO2OHANLHOU  NPOEKYUuu MHO20Y20bHUKA. B3aMMHOE pacnoioKEeHHE
MPOCTPAHCTBEHHBIX (PUTYD.




Pa3znuunbie BUABI MHOTOTpaHHUKOB. VX n300paxenus. CeueHus, pa3BepTKU
MHOTOTPaHHHUKOB. Ilnomanps moBepxHOCTH. Buasl cuMmeTpuil B IMpPOCTPaHCTBE.
CumMeTpusi Tell BpallleHUST U MHOTOIPAHHUKOB. BpluncieHue miomanen u
00BEMOB.

Bekrtopel. JlerictBus ¢ BektopaMu. JlekapTroBa cucremMa KOOPAWHAT B
IIPOCTPAHCTBE.

VYpaBHEHUE OKPYXKHOCTH, cPepbl, INIOCKOCTH. PaccTosiHue MexX a1y TOUKamu.
JleficTBUsA C BEKTOpaMHM, 3aJaHHBIMU KoopAuHATamMH. CKaIIpHOE NPOU3BEIACHUE
BEKTOpOB. BekTopHOoe ypaBHEHHME NpsMOMl U IUIOCKOCTH. Mcmoap3oBaHMe
BEKTOPOB MPH JOKA3ATEIbCTBE TEOPEM CTEPEOMETPHUHU.

JIns BHEAyIUTOPHBIX 3aHATHI CTyJIEHTaM Hapsay C pPEIICHUEM 3adad U
BBIIIOJTHEHNA  MPAKTUYECKHX  3aJlaHUM  MOXKHO  MPEIJIOKUTh  TEMBI
UCCIIEIOBATENbCKUX U pedepaTUBHBIX pPadOT, B KOTOPBIX BMECTO CEpHid
OTIEIBHBIX MEJKHX 3aJa4 M YIPAKHEHWW MPEJIararoTcs CHKETHBIEC 3aJlaHus,
TpeOyrolmue JUIMTEIbHOW paboThl B paMKax OJHOW MaTeMaTHYECKOW CUTyalluu.
OTU TeMbl MOTYT OBbITh KaK MHIUBUAYaJIbHBIMU 3a/laHUSMU, TaK U TPYIIIOBBIMU
JUTSl COBMECTHOTO BBITTOJTHEHHS HCCIIETOBAHUS.

Ilpumepnvie memwl peghepamos, 00x1a008
HenpepsiBHBIE 1pOOH.
[IpuMeHeHre CIOKHBIX MPOLUEHTOB B SKOHOMUYECKUX pacyerax.
[TapamienbHOE NPOEKTUPOBAHUE.
Cpennue 3Ha4eHUS U UX IPUMEHEHUE B CTATUCTHKE.
BekTopHoe 3a/1anue npsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnosxeHue rapMOHHYECKUX KOJeOaHuH.
['paduueckoe penieHre ypaBHEHU U HEPABEHCTB.
[IpaBuiibHBIE U TOTYNIPABUIILHBIE MHOTOIPAHHUKH.
KoHnueckne ceueHus 1 X NPUMEHEHHUE B TEXHUKE.
[Tonsitue nuddepenImana u ero NPUIOKEHU.
CxeMbl TOBTOPHBIX UCIIBITAHUN bepHyuIn.
Hccnenoanne ypaBHEHUN U HEPABEHCTB € ITAPAMETPOM.



TemaTHuyeckoe IIIAHUPOBAHUE

[lpu  peanuzamuu  coaepxkaHusi  001Ie0Opa3oBaTeNbHOM  y4eOHOM

TUCHMIUIMHBL «MaTeMaTtuka» B Mpenenax ocsoennsa OIIOII CIIO no
CHEIMATBHOCTH .

ydeOHas Harpy3Ka o0ydJarommxcs cocTaBisieT — 250 yacoB:

U3 HUX ayJauTopHas (oOs3areiibHas) Harpy3ka oOOydYaroIIuxcs,
BKJIIOYAs MpakTHYecKue 3auatusi — 194 yacos;

BHEAYIUTOPHAs CAMOCTOATEIbHAs paboTa CTyZeHTOB —12 yacoB.

TemaTnueckui 1jian

Bun yueOnoii paGoThI KosnuuyectBo

AynuropHnble 3ausaTus. Conep:xkaHue o0ydeHust JacoB
BBenenue 1
Pa3ButHne nousTHs 0 UKCIE 11
Kophu, crenenn u orapupmbl 17
OCHOBBI TPUTOHOMETPUHU 15
OyHKIMH, WX CBOHCTBA U TpaQUKH 17
Hauana MmaTemaTiueckoro aHaansa 16
YpaBHEeHHS 1 HEPABEHCTBA 10
OneMeHTh KOMOMHATOPUKH, TEOPUH BEPOSITHOCTH M CTATUCTUKU W CTATHCTHKH 17
[IpsiMbIe U TUIOCKOCTH B TIPOCTPAHCTBE 17
MHororpaHHuKH 17
Tena v MOBEpXHOCTH BpallieHUs 13
W3mepenust B reoMeTpun 10
KoopauHatel 1 BEKTOPHI 18
Koncynpranus 15
Hroro 194
BHeaynuTopHasi caMOCTOsITeJIbHasi padora
IMoxroroBka pedeparoB, COOOIIEHWH  MHIWBUAYAIBHOIO  IPOEKTa  C 12
UCIIOJIb30BaHNEM HH(POPMAIIMOHHBIX TEXHOJIOTHH U JP.
[IpomexyTouHas aTTecTanus B (popMe IK3aMeHa 24

Bcero 250



XapaKTepl/ICTl/lKa OCHOBHBIX BUAOB A€ATCJIBHOCTHN

Coaep:xanue 00yueHus

BBenenue

Pa3ButHne noHsITHA O
qucie

Kopuu, crenenn,
Jorapupmbi

IIpeodpa3zoBanue
aJredpandecKux
BbIpasKeHU

OcHOBHBIC MOHATHSA

OcHOBHbBIE

XapakTepucTUKA OCHOBHBIX BU/I0B /1€IT€JILHOCTH CTY/IEHTOB (HA
YPOBHE Y4eOHBIX JelicTBUIA)

O3HakOMJIEHHE C POJIBI0 MAaTEeMaTHKH B HayKe, TEXHHKE, SKOHOMHKE,
WH(POPMALMOHHBIX TEXHOJIOTUSX M TPAKTHUYECKOW JesTEeIbHOCTH.
O3HakoMJIEHHE C IENISAMH U 33jadaMi U3yYCHUSI MaTEMaTHKH TIPH
ocBoennu npogeccuit CITO u cneunansuocteit CI10

AJITEBPA

Brimonaenne apudMeTHUECKHX MEMCTBHA HAI YHCIaMH, CcodeTas
YCTHBIC U TUCHMCHHBIC ITPUEMBI.

Haxoxxaenne mpuOMMKEHHBIX 3HAYCHUH BEIMYMH U TMOTPEIIHOCTEH
BBIYUCIICHHH (a0COJIOTHON M OTHOCHTENIBHOM); CPAaBHEHUE YHCIIOBBIX
BBIPAKCHUI.

Haxoxnenne ommbok B mpeoOpa3oBaHUSIX UM BBIYUCICHHAX
(oTHOCHTCS KO BCeM IIyHKTaM IpOTpamMMmBbl)

O3HakoMJIeHHE C TIOHATHEM KOpHA N-i CTeleHu, CBOHCTBaAMH
paavKalloB U MIPABUIAMHU CPABHEHHS KOpPHEHN.

@OopMyJIMpOBAaHUE  ONPEACICHUS KOPHS U  CBOMCTB  KOpHEH.
Beruncnenne 1 cpaBHEHUE KOPHEH, BBINIOTHEHNE IPUKUAKY 3HAYCHUS
kopHs. IlpeoOpazoBaHne 4YHCIOBBIX W OYKBEHHBIX BBIPAKCHHUH,
COZIepXKAIUX PaJUKAIIbL.

BrimonHnenne pacueToB 1Mo (QopMysiaM, COAEpKAIUM pPajHUKabl,
OCYILECTBIISISI HEOOXOAMMbIE IOJCTAHOBKH M IIPe0Opa3oBaHMsL.
Onpenenenue paBHOCUIBHOCTH BBIpAXEHUM ¢ paaukanamu. Pemenue
HAPPALMOHAJIIBHBIX YPABHEHU.

OzHakoMJIEHHE € TIOHATHEM CTENEHH C  JACHCTBUTEIBHBIM
[TOKa3aTeNEM.

HaxoxneHue 3Ha4eHWH CTENeHHW, WCIOJNB3Ysl MpU HEOOXOAMMOCTH
MHCTPYMEHTAIbHBIE CPE/ICTBA.

3anuceiBaHME KOPHS N-M CTENeHH B BUAE CTENEHH C JIPOOHBIM
roKasareyieM U Hao00pOT.

DOpMyJIMPOBAaHUE CBOWCTB CTENEHEW. BrluncieHue creneHeil ¢
palMOHANBHBIM ITOKA3aTeNIeM, BBINIOJHEHHE NPUKUIKKA 3HAYEHUS
CTETIEHH, CPABHEHHUE CTEIICHEN.

IIpeoOpa3oBaHue YUCIOBBIX U OyKBEHHBIX BBIPAKEHHH, COIEPKALINX
CTEIIEHU, IPUMEHSISI CBOMCTBA. PellleHne nokazaTenbHbIX ypaBHEHHUMN.
O3HakoOMIIEHHE C TPUMEHEHNEM KOPHEH M CTETNIEHEN NIPU BBIYUCICHUU
CpPEeIHHUX, JCJIEHUH OTpe3ka B «30J0TOM CEYeHHM». PemeHue
MPUKJIAHBIX 33134 Ha CII0XKHBIE MPOLICHTHI

BrinosiHeHue npeoOpa3oBaHuli BhIpaXKCHUH, MPUMEHEeHUE (Gopmyil,
CBSI3aHHBIX CO CBOIICTBAMH CTETIEHEH U Jorapu(pmMoB.

Omnpenenenue 00IacTH IOIMyCTUMBIX 3HAYCHUH JTIOTapUPMHIECKOTO
BhIpakeHUsI. PemieHne norapudMuieckux ypaBHEHUH
OCHOBbBI TPUTOHOMETPUU

M3yuenue paaiuaHHOTO METOJAa U3MEPEHUS YTIIOB BPAIICHUS U UX
CBSI3U C TpaayCHOI Mepoii. M3o0pakeHue yIiIOB BpaIlleHIs Ha
OKPY>KHOCTH, COOTHECEHUE BEJIUYHUHBI YIJIa C €r0 PacloJOKEHUEM.
dopmynrpoBaHKE ONPENCICHUN TPUTOHOMETPUUYESCKUX (DYHKIHHA JIIst
YIJIOB MOBOPOTA U OCTPBIX YIJIOB MPSMOYTOJBHOTO TPEYroJbHUKA U
0OBSICHEHHE X B3aUMOCBSI3U

HpI/IMCHeHI/Ie OCHOBHBIX  TPUTIOHOMCTPUYCCKUX  TOXIACCTB  JIA



Coaepsxanue 00yueHust

TPUTOHOMETPUYECKHE
TOKIECTBA

IIpeodpa3zoBanus
npocTeimux
TPUTOHOMETPHYECKHUX
BbIpa:KeHU i

IIpocreiimue
TPUTOHOMeTpHYeCKHe
YPaBHEHMsI U He-
PaBeHCTBA

ApKcHHYC, apKKOCHHYC,
APKTAHIeHC 4YHcIa

XapakTepuCcTUKA OCHOBHBIX BUI0B /1€IT€JILHOCTH CTYIeHTOB (HA
YPOBHE Y4eOHBIX AeiicTBHIA)

BBIYHCIICHHUS 3HAYSHHUH TPUTOHOMETPHYECKUX (PyHKIHIT MO ogHOMN 3
HUX

Nzydenne ocHOBHBIX (OPMYJ TPUTOHOMETPHH: (DOPMYIIBI CIIOKEHUS,
YABOEHUS, peoOpa3oBaHus CyMMBl TPHTOHOMETPUIECKHUX (DYHKITHHA B
MIPOM3BEJIEHNE M TMPOMU3BEACHUS B CYMMYy U TIpUMEHEHHE MpHU
BBIUHCICHAA 3HAYEHUS TPUTOHOMETPHUYECKOTO BBIPAXCHHS U
YIPOIIIEHUS €ro.

O3HakoOMJIEHHE CO CBOMCTBaMH CHMMETPUM TOYEK Ha EIWHUYHOM
OKPY>KHOCTH ¥ IPUMEHEHHUE UX IS BBIBOAA GOPMYJT HpUBEACHUS

Pemenue nmo ¢popMynam u TPUTOHOMETPUIECKOMY KPYTY MPOCTEHIINX
TPUTOHOMETPUUYECKUX YPABHEHUM.

[IpumeHeHne OOMMX METOAOB PELICHUS YpaBHEHHH (IpUBENEHHE K
JIMHEHHOMY, KBaJpaTHOMY, METOJl PA3JIOKEHHsS HAa MHOMKHTENH, 32
MEHBI IEPEMEHHON) TPU PEeIIeHUH TPUTOHOMETPHUUECKUX yPaBHEHUI.
YMeHnue OTMEYaTh Ha Kpyre pelieHus IIPOCTENIINX
TPUTOHOMETPUYIECKNX HEPABCHCTB

O3HakOMJICHHE C TOHSATHEM OOpPATHBIX TPHUTOHOMETPHYECKUX
¢byHkuuii. M3ydeHue ompeneneHWi apKCUHYycCa, apKKOCHHYCa,
apKTaHreHca uyucia, (OpMYIHPOBaHHE WX, H300paKeHHE Ha

€IMHUYHON OKPY>KHOCTH, IPUMEHEHHE MIPU PEIICHUH YPaBHEHUH

®YHKIUU, UX CBOUCTBA U T'PA®UKHU

®yukuuu. [loasitue o
HeNpPepLIBHOCTH
GyHKuMH

CaoiicTBa pyHKIUH
I'paduueckan
HHTEpNpeTanus.
Ipumepsi
(yHKIIHOHAJBHBIX
3aBHCHMOCTEH B
peajbHBIX poueccax u
SIBJICHUSIX

OopaTHble yHKIHHA

CreneHHble,
NMoKa3aTeJbHbIE,
Jorapupmudeckue u
TPHTOHOMeTpHYeCKHe
pynxknun. O6paTHblie
TPUTrOHOMeTpUYeCcKHe
byHkuun

O3HAKOMIICHHE C MOHSATUEM NEPEMEHHOU, MPUMEPAMU 3aBUCUMOCTEM
MEXy IepEMEHHBIMHU.

O3HakOMJICHHE C TIOHATHEM TpaduKa, onpeesieHiue MPHHAIIEKHOCTH
Toukn rpaduky ¢yHkmmu. Ompenenenne mo ¢opMmyle mpocTeimeit
3aBHCHMOCTH, BHAa ee¢ Tpaduka. Breipaxenwe mo dopmyne omHOMI
MIEPEMEHHOM Yepe3 Apyrue.

O3HakoMiIeHHE C ompeneneHneM (QYHKUUH, (OpPMYyITHPOBAHUE €To.
Haxosxnenue o0nactu onpeneneHus 1 00JacTy 3HaYeHUi QpyHKIMN

O3HakoMJIeHHE C TOpuMepamMH (QYHKIMOHAJIBHBIX 3aBHCUMOCTEH B
peanbHBIX IPOLECCaX U3 CMEXKHBIX AUCLUILIHH.

O3HakOMJIGHHWE C JIOKa3aTelIbHBIMUA PACCYKICHUSMH HEKOTOPBIX
CBOWCTB JIMHEHHOW W KBaJpaTU4YHON (YHKIMA, MpOBEICHUE
WCCIIeIOBAHNS JIMHEHHOW, KYCOYHO-JTMHEWHOH, APOOHO-THHEWHOW U
KBaJ[paTUYHON (QYHKIUH, nocTpoeHue ux rpadukoB. [loctpoenue u
yrenue rpadukoB QyHknuid. UccnenoBanne ¢ynknmu. CocraBieHne
BUAOB (YHKUMH 1O [JaHHOMY YCJIOBHIO, peIleHHe 3agad Ha
IKCTPEMYM.

Brimonnenue npeoOpa3oBanuii rpaduka GpyHKINN

Uzyuenne moHsTHs oOpaTHOW (yHKIMH, ONpeAesieHHE BHIA |
ocTpoeHue rpadpuka oOparHOM (QYHKIIMH, HAXOXKIACHUE €€ 00JIaCTH
orpenesieHuss U 00nacTh 3HaueHWH. [IpumeHeHne cBONCTB GyHKUMI
MIPY MCCIIEJIOBAHNY YPABHEHUH U PEIICHUH 33]]a9 Ha 3KCTPEMYM.
O3HaKOMJIEHHUE C TIOHATHEM CIIOKHOU (DYHKINU

Breuncnenne 3HayeHnd (QYHKOME 1O 3HAUYEHUIO apryMEHTa.
Omnpenenenne NOJIOKEHUS TOUKH Ha rpaduke 1Mo ee KOOpAUHATaM H
Ha000poT.
Hcnonbs3oBaHue CBOUCTB
CTeTIeHeH 1 Jorapu(pmMoB.
ITocTtpoenne rpadukoB CcTeNeHHBIX U JjorapudHKIUid. Pemenue
MOKA3aTeIbHbIX U JIOTapU()MUUECKUX YPABHEHUH W HEPABEHCTB II0

GyHKUMI U1 CpaBHEHHs 3HAYCHUH



Coaepsxanue 00yueHust

XapakTepuCcTUKA OCHOBHBIX BUI0B /1€IT€JILHOCTH CTYIeHTOB (HA
YPOBHE Y4eOHBIX AeiicTBHIA)

W3BECTHBIM AJITOPUTMAM.
O3HaKOMJICHUE C TIOHSATHEM HENPEPBIBHOM MepHOAMYecKOl (HyHKINY,
(opMynMpoOBaHUE CBOWCTB CHHYCa W KOCHHYCa, IOCTPOCHHE HX
rpaguKoB.

O3HaKOMJICHHUE C TTOHATUEM TaPMOHUYCCKUX KOJIeOaHUi U MpUMepaMu
TapMOHHYECKHUX KOJIeOaHNH

O3HakOMJIGHHE C TIOHSATHEM DPa3phIBHOW MEPHOAWYECKOW (DYHKITUH,
(dbopMynupoBaHHE AN OMHMCAHHMS MNPOLECCOB B (PU3MKE W IPYTrux
00acTsIX 3HAHUSL.

[Ipumenenne cBoWcTB (GYHKOMHA A CpaBHEHWS  3HAYCHUH
TPUTOHOMETPUYECKNX (YHKIHHA, PEIIeHHS TPUTOHOMETPHUIECKHUX
YpaBHEHU.

[Toctpoenne rpadukoB 0OpPaTHBIX TPUTOHOMETPHUYECKNX (DYHKIHHA U
orpezeneHne 1o rpadukaM uX CBOWCTB. BrimomHenune
peoOpazoBaHus TpaduKOB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaexoBaTeabHOCTH

IIpousBognas u ee
NPUMEHEHHUE

IlepBooOpa3nast u
HHTErpaJ

O3HakoMJIeHHE C TIOHSATHEM YHCJIOBOW  IOCJIEN0BAaTEIHHOCTH,
crioco0aMu ee 3aJaHusl, BRIYUCICHUSMH €€ YJICHOB.

O3HakOMJIGHHE €  MOHATHEM  [pelena  I0CIEeI0BaTEIbHOCTH
O3HaKkoOMJIEHHE C BBIYUCIEHUEM CYMMBbl OECKOHEYHOT'O YHCIIOBOTO PSIJIE
Ha TpUMEpe  BBIUUCICHHS CYMMBI  OCGCKOHEYHO  yOBIBaromier
reOMETPUUECKON IPOTrPECCHH.

Pemenne 3amau Ha mnpumMeHeHHe (QOPMYNIBI CYMMbI OECKOHEUHC
yOBIBarOIIIEH TEOMETPHYECKON MTPOTPECCHH

O3HAKOMIIEHHE C IOHSITHEM IIPOU3BOHOM.

Uzyuenne u GpopMynnpoBaHue ee MEXaHUYECKOI'O U T€OMETPUUYECKOTO
CMBICJIA, U3YYEHHE AITOPUTMAa BEIYUCICHHUS IPOM3BOAHOM Ha IpUMeEpe
BBIUMCJICHUS MTHOBEHHON CKOPOCTH U YIJIOBOrO Ko3(hduimeHTa
KacaTelbHOH.

CocraBieHue ypaBHEHUs KacaTeJIbHOI B 001IeM BUJIE.

YcBoenne mnpaBun auddepeHIMpoBaHus, TaOJHUIBI POU3BOIHBIX
AJIEMEHTAPHBIX (QYHKIHHA, TpUMeHeHne s JudepeHIIMpOBAHUS
($yHKUUH, cOCcTaBlIeHHUs ypaBHEHUS KacaTelIbHOH.

Uzyuenne teopeM O CBS3U CBOMCTB (YHKUMHM U IMPOU3BOJHOM, HX
(dhopMyIMpoOBKa.

[IpoBeneHne ¢ MOMOIIBIO TPOW3BOJIHON HCCIEAOBaHMSA (DYHKINH,
3aJlaHHON (hOPMYIIOH.

YcraHoBNieHHE CBSI3M CBOWCTB ()YHKIIMHM W TMPOWU3BOJHOW TO HX
rpadukam.

[IpumeHeHne OPOM3BOAHOM U peIlEHHS 3aJad Ha HaXOXKACHHUE
HanOOJIbIIEr0, HANMEHBLIET0 3HAYCHUS M Ha HAXOXKJCHUE IKCTPEMyMa

O3HakOMJIEHHE C MMOHATHEM WHTErpana u nepBoobpasHoil. Mzyuenne
MpaBuWiIa BBIYHCICHUS TNepBOOOpa3HOil W Teopembl Hprorona—
JleitOHuma.

Pemenne 3amad Ha CBS3p TEPBOOOPA3HOW M €€ MPOM3BOIHOM,
BBIYMCIICHHE TIEPBOOOPA3HOM 1151 TaHHOH (DyHKUIMH.

Pemenmne 3aga4 Ha T[PUMCHCHUC UHTCrpala MjId BBIYUCICHUA
(u3NUeCKUX BEJIMYMH U IUTOLIaIeH

YPABHEHUNSI U HEPABEHCTBA



Coaepsxanue 00yueHust

YpaBHeHHs U CHCTEMBI
ypaBHenuii HepaBencrBa
H CUCTEMbI HEPABEHCTB €
ABYMSI MlepeMEHHbIMU

XapakTepuCcTUKA OCHOBHBIX BUI0B /1€IT€JILHOCTH CTYIeHTOB (HA
YPOBHE Y4eOHBIX AeiicTBHIA)

O3HakOMJICHHE C  MPOCTCHIIMMH  CBEICHHUSAMH O  KOPHSX
anreOpanvdecKux ypaBHEHUH, MOHATHUSIMU UCCIEIOBAaHUS YPaBHEHUH 1
CUCTEM YPaBHEHUM.

W3ydenune TeopuH paBHOCWIBHOCTH YPAaBHCHUI W €€ NPHUMCHCHHSI.
[ToBTOpEeHHMEe 3amuch peIIeHHs CTAaHAAPTHHIX ypPaBHEHHH, NPHEMOB
npeoOpa3oBaHMs ypaBHEHMH [UIi CBEIEHHA K CTaHAApPTHOMY
YpaBHEHHIO.

Pemienne panuoHaNbHBIX, HPPALHOHATBHBIX,
TPUTOHOMETPHUYECKUX YPAaBHEHUH M CHCTEM.
Hcnonb3oBanue CBOMCTB M TrpaduKoB (GYHKIMHA IS PEIICHUS
ypaBHeHu#. [IoBTOpEeHNE OCHOBHBIX TIPHEMOB PEILICHUS CHCTEM.
Pemenne ypaBHeHHII ¢ IpIMEHEHHEM BCEX MPHEMOB (Pa3JIOKeHUS Ha
MHOXKUTEIH, BBEACHHS HOBBIX  HEHM3BECTHBIX, IIO/ICTAHOBKH,
rpaUuecKoro MeTo1a).

Pemenne cucrem ypaBHEHHMH ¢ IPUMEHEHHEM PAa3IMYHBIX CIIOCOOOB.
OsHakomJIeHHE C OONIMMH BOIPOCAMH pEIICHHS HEPAaBEHCTB U
WCTONB30BaHUE CBOMCTB M rpaduKkoB (QYHKUWH TIpU peUICHUU
HEPaBCHCTB.

Pemenne HEpaBEeHCTB W CHUCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB.

[Mpumenenue MaTeMaTHYECKUX METOJIOB  JUIS  pELICHHS
COZIepKaTeNBHBIX 3a7a4d U3 Pa3IIMYHbIX 00IacTell HAyKH U MPAKTHKH.
WHrepnpeTrpoBaHue pe3ysibTaTOB C yYSTOM PEabHBIX OTPaHHUYCHUIT

MMOKa3aTCJIbHbIX H

3JIEMEHTHI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEU U

OcHOBHbIE IOHSTHSI
KOMOUHATOPUKH

DJIeMeHThI TeOpHH
BEpPOSITHOCTEH

IIpencraBieHue JaHHBIX
(Tadauupbl, IMArpaMMBbl,

rpauku)

IIpsiMble M MJIOCKOCTH B
NMPOCTPAaHCTBE

CTATUCTUKU

Nzyuenne npaBuiia KOMOMHATOPUKHU M IPUMEHEHUE MTPU PEIICHUN
KOMOMHATOPHBIX 3ajad.

Perienne KOMOMHATOPHBIX 337a4 METOJIOM Iepedopa U MO MpPaBUITy
YMHOKCHHS.

OzHakOMJICHHE C TIOHATUSMH KOMOWHATOPHKHU: Pa3MEIIEeHUSIMH,
COUYCTAHHSMH, TIEPECTAHOBKAMU M (DOpPMyJIaMU JJIsi MX BBIYUCIICHUS.
OObsicHeHUEe U TpUMEHEeHHe (OPMYIT IS BBIYUCIICHUS Pa3MEIECHUH,
MEPECTAHOBOK U COYCTAHUM NP PEIICHUH 3a/1a4.

Oznakomiienne ¢ 6mHOMOM HploToHa m TpeyronpHuMKoM [lackans.
Perienue nmpakTHYeCKHX 33124 C UCMOJIL30BAHUEM TIOHITUH U MIPaBUIT
KOMOWHATOPUKH

I/I3yquI/Ie KJIACCUYCCKOro OIIPCACIICHUSA BCPOATHOCTH, CBOMCTB
BCPOATHOCTH, TECOPEMBI O CYMME BepOHTHOCTGﬁ.
PaCCMOTpeHI/Ie MMPUMCPOB BBIYUCIICHHUA BepOfITHOCTefI. Pemmenne 3aga4

Ha BBIYMCIICHHE BEPOSTHOCTEH COOBITHIA

O3HakoMIIEHHE C NpEACTAaBJIICHUECM YHCJIIOBBIX JAHHBIX HW HUX
XapPaKTCPpHUCTUKAMMU.

Pemenue MNPAKTHUYCCKUX 3adav Ha 06pa60TKy YHUCJIOBBIX JaHHBIX,
BBIYHCIICHUE UX XapPAKTCPUCTUK

T'EOMETPUA

DOpMyJIMPOBKA U NPUBEIECHUE A0KA3aTENbCTB IIPU3HAKOB B3aUMHOTO
pacnonoXeHus MPAMBIX U IUTOcKocTel. Pacrio3HaBaHne Ha uepTexax
U MOJENAX PA3IMYHBIX CIIy4aeB B3AMMHOI'O PACIIOIOXKEHUS MPSMBIX U
IIJIOCKOCTEH, apryMEHTUPOBAHNE CBOUX CYXKICHUM.

®opMyIMpOBaHHE  OIpPEICIECHUH, NPU3HAKOB U CBOICTB

MapajulelbHbIX M IEPIEHAMKYJSPHBIX IUIOCKOCTEH, JIBYI'PAaHHBIX W
JIMHENHBIX YTJIOB.



Coaepsxanue 00yueHust

MHororpaHHuK#n

XapakTepuCcTUKA OCHOBHBIX BUI0B /1€IT€JILHOCTH CTYIeHTOB (HA
YPOBHE Y4eOHBIX AeiicTBHIA)

BoinonHeHne NOCTpPOEHMS YIVIOB MEXAYy NpSAMBIMH, NPAMOM U
IUIOCKOCTBIO, MEKIY IJIOCKOCTSAMH IO ONHCAHUIO U Paclo3HaBaHUE
HX Ha MOJIEJIAX.

[IpumeHeHne NpPHU3HAKOB U CBOWMCTB pAacHOJOKEHHUS TMPSAMBIX H
IJTOCKOCTEW NpH pelieHruHd 3a/1ad.

U300pakeHne Ha pUCYHKaX M KOHCTPYHPOBAaHHE Ha MOJEIIX
NEpHeHIUKYIIpOB M  HAKJIOHHBIX K  IJIOCKOCTH,  HPSAMBIX,
MapajuIeIbHBIX MIOCKOCTEH, YIJIOB MEXIY MPSIMON M IUIOCKOCTBIO U
000CHOBaHNE TTOCTPOCHHUS.

Pemenne 3amau  Ha BBIUMCIEHHE TE€OMETPUYECKHUX  BEIMYUH.
OnucsiBaHUE PACCTOSHUS OT TOYKH JO IUIOCKOCTH, OT MPSAMOM 10
IUIOCKOCTH, MEXAY IUIOCKOCTSIMM, MEXIY CKpEIIHNBAIOIIUMUCS
MPSIMBIMHU, MEX.y IPOU3BOJIBHBIMU (PUI'ypaMu B IPOCTPAHCTBE.
®opMyarpoBaHHE U JOKa3bIBAaHUE OCHOBHBIX TEOPEM O PACCTOSHUSX
(Teopem cymiecTBOBaHUS, CBOWCTBA).

N3obpaxenne Ha depTekax W MOJIEISIX PACCTOSHHUS B 000CHOBaHHWE
cBouX CyxaeHuid. OrmnpeneneHne ¢ BBIUKUCICHUE PACCTOSHUMA B
npoctpanctBe. [IpumeHenne GopMyn u TeopeM IUIAHUMETPUH IS
peleHus 3aaad.

O3HakoMJIEHHE C MOHATHEM MapajuIeIbHOIO MPOEKTUPOBAHUS U €ro
cBoiictBaMu. POPMYIIMPOBAHUE TEOPEMBI O TUIOLIAAU OPTOTOHAIBHON
MIPOEKIIMY MHOTOYT OJIbHHUKA.

[Ipumenenne Teopuu A 000CHOBAHUS MOCTPOSHUHN W BBIYUCICHUH.
AprymMeHTHpOBaHUE CBOMX CYKICHHH O B3aHMHOM PaCIOJIOKEHUU
MIPOCTPAHCTBEHHBIX (QUTYp

Omnucanve U XapakTEPUCTHKA PA3IUYHBIX BUIOB MHOTOTPAHHUKOB,
[IEPEUYUCIICHAE UX IIEMEHTOB U CBOMCTB.

N3o0paxeHne MHOTOTPAaHHWKOB W BBIMOJIHEHWE TIOCTPOSHUS Ha
M300paKCHHUSX M MOJICISIX MHOTOIPAHHUKOB.

Brlunciienne JIMHEHHBIX 3JIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpanusix, apryMEHTHPOBAHHE CBOUX CYXKICHHIA.
XapakTepucTuka u n300paKeHne CEYeHMUs, pa3BepTKU
MHOTOT'PaHHUKOB, BBIUYHUCIIEHUE TIONIA/I€l HOBEPXHOCTEM.
[MocTtpoenne mpocTedmMX CceueHHH KyOa, TPHU3MBI, THPaMHUIBL.
[Ipumenenne GakToB 1 CBENEHUH U3 INIAHUMETPHH.

O3HaKOMJICHHE C  BHJaMH CHMMETPUHA B  IPOCTPAHCTBE,
(dopMyIMpOBaHUE OINpPEICICHUH W  CBOWCTB. XapaKTePUCTHKA
CUMMETPHH TEJl BPAILIEHU U MHOTOTPaHHUKOB.

[IpuMeHeHrne  CBOWCTB  CHUMMETpPUM IpU  PEIICHHH  3a7ad.
Hcnonp30Banue MNPUOOPETEHHBIX 3HAHUW I MCCICHOBAaHUS U
MOJEJIUPOBAHUS HECIOXKHBIX 3a/1a4.

MN3o0paskeHre OCHOBHBIX MHOTOTPAHHUKOB W BBITIOJIHCHUE PHUCYHKOB
10 YCJIOBUSM 3a/1a4



TeJsia U MOBEPXHOCTH O3HakOMJICHHWE C BWJaMH Tell BpamieHus, (OPMYIUPOBAHHUE UX
BpallleHUus OTIpEeAETICHUI U CBOWCTB.
DopMyIHPOBAHUE TEOPEM O CEUEHHUU LIapa INIOCKOCTHIO U IUNIOCKOCTH,
KacaTellbHOH K cdepe.
XapakTepucTuka M W300paKeHHWE TeJ BpalIeHUs, MX pa3BepTKH,
CEYEHUSI.
Pemienne 3amay Ha TIOCTPOEHHE CEUYEHUM, BBIUMCICHHUE JUIMH,
paccTosHul, yriuoB, miuom@aned. IlpoBeneHune goKa3zaTENbHBIX
paccyX/IeHu# NMpu pelIeHn  3a1ad.
IlpumeHeHre CBOWCTB CHUMMETPHUU IIPU pELICHMM 3a7ady Ha Teja
BpallIeHus, KOMOMHAIIHIO TEJI.
N300paxeHne OCHOBHBIX KPYIJIBIX TEJ W BBITOJIHCHHUE PHUCYHKA IO
YCIIOBHIO 331a4U
H3mepenusi B reomerpun | O3HaKOMJICHHME C TIOHATHSAMH IUIOMIAAM M 00bEMa, aKCHOMaMH H
CBOMCTBaMU.
Pemenne 3amad Ha BBIYHCIEHHE IUIOMIA/IEH IUIOCKUX GUTYP C
NPUMEHEHUEM  COOTBETCTBYIOHIMX  (opMyal U (aKTOB U3
IJIAHUMETPHH.
WzydeHnne teopeM O BBIUMCICHWH OOBEMOB MPOCTPAHCTBEHHBIX TEI,
pelieHre 3a/1a4 Ha IpuMeHeHne (OpMYIT BBIYHCICHIS 00EMOB.
Uzyuenne QopMyn Ui BBIYHMCICHUS IUIOINAAEH IOBEPXHOCTEH
MHOTOIPAHHHUKOB U T€JI BPALLCHUS.
O3HAKOMIIGHHE C METOJOM BBIYMCICHUSA IUIOWAAH IMOBEPXHOCTH
cdepsl. Pemenne 3aa4 Ha BBIYHCICHUE TUIOMIAJCH TTOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEI

Koopaunatsl u BekTopbl ~ O3HaKOMIIEHUE C IIOHATUEM BeKTopa. M3yueHue nexkapToBO CUCTEMBI
KOOpJWHAT B NMPOCTPAHCTBE, TIOCTPOCHUE M0 3alaHHBIM KOOPIUHATAM
TOYEK U MIIOCKOCTEN, HaX0KACHHE KOOPAUHAT TOYEK.

Haxoxxnenue  ypaBHEHMH  OKPY)KHOCTH, c(depbl, IJIOCKOCTH.
Brruncnenne paccTosiHUN MEX Ty TOUKAMHU.

N3ydyeHne CBONCTB BEKTOPHBIX BEJIIMYMH, MPaBWI Pa3IOKEHUSI
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABHJI HAXOXKICHUS
KOOPAMHAT BEKTOPA B IIPOCTPAHCTBE, IPABUJI IEUCTBUNA C BEKTOPAMH,
3aJJaHHBIMU KOOPJINHATAMH.

IIpuMeHeHne Teopuy Ipy PEILEHUN 3a/1a4 Ha IEUCTBUSI C BEKTOPaMH.
N3ydyeHne cKamspHOrO IPOU3BENEHUS BEKTOPOB, BEKTOPHOTO
YPaBHEHUS MPSIMOM U IIIOCKOCTH. [IpruMeHeHne Teopuy Ipy peleHUun
3a/1a4 Ha IEUCTBUSI C BEKTOPaMU, KOOPJIUHATHBII METOJI, IPUMEHEHUE
BEKTOPOB AJIS1 BBIYUCIICHUS BETMYMH YIJIOB H PACCTOSIHHM.
O3HakOMJIEHHE C JI0Ka3aTeJIbCTBAMH TEOPEM CTEPEOMETPUM O
B3aMMHOM DPAacCIIOJIOKEHHUH MPSMBIX U IUIOCKOCTEN C UCIIOJIBb30BAHUEM
BEKTOPOB

YueOHO-MeToAn4YecKoe U MATEPUATbHO-TEXHUYECKOe o0ecnevyeHue
NnporpaMmsbl Y4eOHO#H JUCHMILIUHBI «MaTeMaTHuKa»

OcBoeHne mporpaMmbl Y4eOHOW IUCHUILIMHBI «MareMaTtrnkay Mpeanoiaract
HaJIM4Me ydeOHOTO KaOWHETa, B KOTOPOM HWMEETCS BO3MOXKHOCTh OOECIICUHTH
0Oy4JaroIMMcst CBOOOTHBIN TOCTYIT B IHTEpHET BO BpeMs y4eOHOTO 3aHSITHS U TTEPUO]T
BHEY4YEOHOM JESATEIHHOCTH.

[Tomemnenne kabuHETa JOHKHO YAOBIETBOPATH TpeOoBaHusaMm CaHu- TapHO-
AMUACMHUOJIOTHYECKMX TIPaBMJI W HOPMATUBOB M OBITh OCHAICHO THITOBBIM
o0OpyZ0BaHMEM, YyKa3aHHBIM B  HACTOSANUX TpeOOBAaHWUAX, B TOM 4YHUCJHE
CIIEUAIM3UPOBAHHON YyueOHOM MeOeIbI0 U CPeACTBAMH 00YUYEHUS, TOCTATOYHBIMH JIJIs



BBITNIOJIHEHUS TPEOOBAHUI K YPOBHIO MOJATOTOBKH 00yYarOIIMXCA.

B xaOunere B Hamu4ne MylIbTUMEANITHOE 000pYIO0BaHUE, TTOCPEICTBOM KOTOPOTO
YYaCTHUKM  00pa3oBaTEIbHOTO Ipollecca MOTYT MpPOCMAaTpUBaTh  BHU3YAIbHYIO
uH(OpMaIMIO 10 MaTeMaTUKe, CO3/1aBaTh IPE3CHTAIK, BUACOMATEpPUAIbl, WHBIC
JIOKYMEHTBHI.

B coctraB yueOHO-METOIUYECKOTO U MaTepHUaIbHO-TEXHUUYECKOro OOecreyeHus
POrpamMMbl YI€OHON AUCITUTUTHHBI «MaTeMaTHKa» BXOJISAT:

MHOTO()YHKIIMOHAJILHBIN KOMILJIEKC TPEToaBaTers;

HaIJSIIHBIE TOCOOMS (KOMIUICKTHI y4YeOHBIX TaOJHIl, IIJIaKaTOB, IOPTPETOB
BBIJIAIONINXCS YYEHBIX-MAaTEMATHUKOB H JIP.);

MH(OPMAITMOHHO-KOMMYHHUKATUBHBIE CPECTBA,;

9KpPaHHO-3BYKOBBIE TOCOOMS;

KOMITJIEKT TEXHUYECKOW TOKyMEHTAIlMH, B TOM YHCJIC TAcIopTa Ha CpeicTBa
oOy4YeHHsI, HHCTPYKIIUH 10 UX MCIIOJIh30BAaHUIO M TEXHHUKE O€30MMaCHOCTH;

O6ubroTeuHbIi HOHI.

B OubGnuoreunsiii GoHJ BXOIAT YYECOHUKU, y4€OHO-METOIUYECKUE KOMILIEKTHI
(YMK), oOecnieunBaromiye OCBOCHUE y4€OHOW MUCITUTLIUHBI

«MaremaTuka», pPEeKOMEHJOBAHHBbIC WM JOMYIIEHHBIC I HCIIOJb30BaHUSA B
po(ecCUOHATBHBIX 00pa3oBaTebHbIX OpraHu3alMsIX, peanu3yroumx
o0pa3oBaTeNbHYI0 TIPOTrpaMMy CpPETHEro o0IIero o0pa3oBaHusl B MpEAeiiax OCBOCHHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTO 00111eTO 00pa30BaHUSI.

bubnmuoTteunsiit  poOHI MOXKET TOTOJHEH SHIMKJIONCIUSIMH, CIPABOYHHUKAMH,
HAay4YHOW, HAYYHO-TIOMYJIAPHOU U APYTOU JINTEPATYPOU MO MAaTEMATHKE.

B npouecce ocBoeHus mNOporpaMMmbl Y4eOHOW JUCHUUILIUHBI «MaTemMaTuka»
CTYACHTbl JOJDKHBI TMOJYYUTh BO3MOXKHOCTH JOCTyHa K OJJIGKTPOHHBIM Y4YEOHBIM
MaTepuagaM Mo MaTeMaTHKe, UMEIOIIMMCS B CBOOOJHOM JocTyne B cetu MHTepHer
(3NIEeKTPOHHBIM KHUTAaM, MPAKTUKyMaM, TecTam, Marepuaiam EI'D u ap.).

Opranusanus o6pa3oBaTeILHOT0 NMpouecca

Opranm3anuu ~ 00pa30BaTEILHOTO  Mpolecca  JIOJKHBI  CIIOCOOCTBOBATH
NpUMEHSEMbIE B Y4YEOHBIX 3aBEICHHSIX METOAbl AMCIUIUIMHAPHOW OTBETCTBEHHOCTH
npernoiaBaTeliss M y4alluxcs, CTPOroe M CHCTEMATHYECKOE TUIAHUPOBAHHME 3aHSTHM,
CBOEBPEMEHHOE MX MPOBEACHUE Ha JTODKHOMIISIAarOTHYeCKOM YPOBHE.

Iopsinoxk mpoBeneHUsi y4eOHbIX 3aHATHN MO JUCHMILUIMHE NPH OCBOCHUM
o0pa3oBaTeIbHOM MPOrpaMMbl HHBAJIWAAMH M JHIAMHM € OIPAHMYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbH

Co3panue noctynHOM cpenwl Ajisi uHBaMaoB u jun ¢ OB3 (manee — Bmecte
muna/odyyvatoumecss ¢ OB3) sBnsercs OAHUM M3 MPUOPUTETHBIX HAIpaBICHUN
COBPEMEHHOW COIMaNbHOW MONUTHKHU. JlocTymHOe mnpodeccuoHanibHOe 00pa3oBaHHe
s nui ¢ OB3 — oHO M3 HaANpaBEHUM COIMATbHOW MHTErpalui JaHHOW KaTeropuu
rpaxkJiaH B 00II€CTBO, MMOCKOJIbKY 00pa3oBaHue — HanboJee NeHCTBEHHbBIN COIMaTbHbBIN
pecypc. IIpodeccuonanbHoe o6Opa3zoBanue mo3BossieT Jjuiam ¢ OB3  MmoBBICUTH



KOHKYPEHTOCIIOCOOHOCTh HAa  pbIHKE TpyJa, CO3JaeT OCHOBY JUIsl  PaBHBIX
BO3MO>KHOCTEM, MOBBIIIAECT JINYHOCTHBIN CTaTYC.

Conepxanue paboueld mTporpaMmbl AUCHUIUIMHBI M YCJIOBUS OpraHU3aIuu
oOyueHusi 1O JaHHOW pabouell mporpaMme AUCHMIUIMHBI AN HWHBAJIUOB
OMPENENAIOTCA B TOM YHCIE€ B COOTBETCTBUM C WHAUBUIYAIBHON MPOrpamMmoit
peabunuTanuu WHBaIKWAA (P HAIMYMM), Uil OOy4YarOUIUMXCS C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMM ~ 370pOBbS - Ha  OCHOBE  0Opa3oOBaTENbHBIX  IPOrpamw,
aJanTUPOBAHHBIX TPU HEOOXOJUMOCTU [Jisi OOy4YeHHs YKa3aHHBIX OOyYaronIuxcs
(uactu 1 u 8 crarbu 79 ®enepasnbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06
obOpazoBanuu B Poccutickoit denepanmny).

OOyueHue 1O JAaHHOM JUCHUIUIMHE OOYYalolUXCi C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU ~ 3710poBbs  ocymiecTBisiercss Komremxem «HTK» ¢ yuerom
O0COOEHHOCTEM TCUXO(DU3UYECKOTO Pa3BUTHS, WHIAUBUIYAIbHBIX BO3MOXHOCTEH H
COCTOSIHUS 3/I0POBBSI TAKUX 00YYarONTUXCsl.

BriObop MeTo/10B 00yueHHUsI ompeAenseTcs COACpKaHUEM OOy4YEeHHUs, YPOBHEM
po(ecCUOHANBHONM TOATOTOBKM HAy4YHO-TIEAarorndyeckux padotHukoB Komiemxka
«HTK», MeTOoau4ecKoro u MaTepualibHO- TEXHUYECKOT0 00ecTieueHusi, 0COOCHHOCTSIMU
BOCHPUATHUS yueOHOMMHpopMarn obyyaromuxcs ¢ OB3 u T.1.

B oOpazoBarenbHOM Tporiecce MO JAHHOW JAUCHUIUIMHE HCIHOJIb3YIOTCS
COIIMATIbHO-AaKTUBHbIE U pEe(pIEKCUBHBbICE  METOABl  OOy4YEHHUS,  TEXHOJIOTHHU
COIIMOKYJIBTYPHON peaOuIUTAIllMU C I1EJbI0 OKa3aHUs IOMOIM B YCTAHOBIICHUU
MOJIHOIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUH C JIPYTUMU OOYYAIOIIMMHUCS, CO3TaHUH
KOM(OPTHOTO TICHXOJOTUYECKOTO KJiIUMaTa B CTyJeHYecKoW rpymre. TexHonoruw,
UCIoJIb3yeMble B pabore ¢ oOyuaromumucs ¢ OB3, yuuThiBalOT WHAMBUAYAJIbHBIC
ocobennoctu jui ¢ OB3.

Bce o0OpazoBaTenbHbIE TEXHOJOTMHM TMPUMEHSIOTCS KaK C HCIOJIb30BaHHUEM
YHUBEPCAIbHBIX, TaK U CHEHHUATbHBIX HH(OPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
CPEACTB, B 3aBUCUMOCTH OT BHJIAa W XapakTepa OrPaHUYEHHBIX BO3MOKHOCTEH
3I0POBBS JAHHOW KaTEropyuu 00y4Yaronuxcsl.

[Tpu nanuuuu B Komnemxe «HTK» nun ¢ OB3 oOpa3oBarenbHas AesTENbHOCTD
M0 TaHHOM TUCIUTIIMHE TPOBOAUTCSI:

B (opMe KOHTakTHON paboThl oOyuaromuxcsi ¢ OB3 ¢ mnemarornueckuMu
padotHukamu Komnemxka «HTK» u (wnm) nuumamu, npusiekaeMbiMu Kosutemxem
«HTK» k peanu3anuu Ha JaHHOW JUCIUIUIMHBI HA WHBIX YCIOBUAX (nmanee —
KOHTaKTHas pabota). KontakTHas paboTa MOKET OBITh ayIUTOPHOM, BHEAYTUTOPHOM;

B (hopme camocTosTenbHOU paboThl o0yuaromuxcs ¢ OB3;

B uHBIX (opmax, ompenensiembix Komnemkem «HTK» B cOOTBETCTBUU C €ro
JIOKaJIbHBIM ~ HOPMATHBHBIM ~ aKTOM, COJAEpXKalllUM  HOPMBI,  PErYyJIUpYIOLIUE
oOpa3oBaTenbHbIE OTHOIIEHWS B YaCTH YCTAHOBJICHUS TMOPSJKAa OpraHU3AINH
KOHTaKTHOW pabOThI MpenoaaBaTelis ¢ 00y4arouuMucCs.

Konkpetnbie (popMbl ¥ BUIBI CaMOCTOATENbHON paboThl oOyuaromuxca ¢ OB3
yCTaHaBJIMBAIOTCS TMpenoaaBaresieM. Beidop hopm 1 BUIOB caMOCTOSITENIbHONW pabOThI
obOyuaromuxcst ¢ OB3 ocylecTBisieTcss ¢ y4eToM HUX CHOCOOHOCTEH, 0COOEHHOCTEN
BOCIIPUATHS. YW TOTOBHOCTM K  OCBOCHHMIO ydeOHOro wmarepuasna. Dopmbl
CaMOCTOSITEIbHOM ~ pabOThl  YCTAaHABIMBAIOTCS C  YYETOM  HUHIAMBUIYATbHBIX



ncuxo(u3ndecknux ocodbeHHoctedd (yCcTHO, MHCBMEHHO Ha Oymare WId Ha
KOMIIbIOTEpE, B (opMe TecTUpoBaHUs U T.1.).IIpu HeoOxoaumMocTH 00yHarOIMMCS C
OB3 mnpenocrapnsieTcss AOMOJHUTENBHOE BpeMsl Ul KOHCYJIbTaUUNd W BBIIOJHEHUS
3aJIaHUM.

ObpazoBanue 00yYarOMIMXCS C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbS
MO’KET OBITh OPraHM30BAHO KAaK COBMECTHO C JIPYTHMH OOYy4YalOUIMMHCS, TaK U B
OTJENbHBIX TPYNaxX WIK B OTACIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX

[Ipu oOyueHuu MO AAHHON AMCHMILTUHE OOYYAIOIIUMCS C OTPaHUYCHHBIMH
BO3MOYKHOCTSIMU 3JI0pPOBbSI IIPEIOCTABISAIOTCA OECIUIATHO CHEHATIbHbIE YUEOHUKH U
ydeOHbIe TIOCOOusI, MHas yueOHas TuTepaTypa.

Texylmuii KOHTPOJb YCIIEBAEMOCTH OCYLIECTBIISIETCA MPENOJaBaTeIeM W/WIN
OOy4arolUMCsl UHBAIUJIOM WIM OOy4YaroIUMCs ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSMHU
3JI0pPOBBSI B IIPOLIECCE MPOBENECHUS MPAKTUUECKUX 3aHATHI U J1aOOpaTOpHBIX padoT, a
TaK)K€ MpU BBINOJIHEHWH HWHAWBUIYAIbHBIX pa0OT M JOMAIIHUX 3aJaHdN, WK B
peXUME TPEHUPOBOUHOTO TECTHUPOBAHUS B LEIAX IMOJy4YyeHUs HHGPOpMaLUU O
BBINIOJIHEHUH 00y4aeMbIM TpeOyeMbIX NEHCTBUI B Ipolecce yUYeOHOM AesITeNTbHOCTH;
IPABWJIBHOCTH BBIIIOJHEHUSI TPeOyeMbIX NEHCTBHUI; COOTBETCTBUU (DOPMBI JEHUCTBUSA
JAHHOMY 3TaIly YCBOEHHUS yuyeOHOromartepuana; OpMUPOBAHUU JEUCTBUS C JTOJKHOMN
Mepoil 0000IIeHHs, OCBOEHHUS (B TOM YHUCJIE€ aBTOMAaTHU3UPOBAHHOCTH, OBICTPOTHI
BBINIOJIHEHUA) U T.J. TeKyIHIKOHTPOJIb YCIIEBAEMOCTHU JIJIsl 00Y4YarOUIMXCsl MHBAIUIOB
U O0y4arolMUXCcsi C OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBBbS HMEET OOJIbLIOE
3HAYEHHUE, TTOCKOJIbKY MO3BOJISIET CBOEBPEMEHHO BBISIBUTH 3aTPYAHEHUS U OTCTaBaHUE
B 00y4YEHUU U BHECTU KOPPEKTHUBBI B YUEOHYIO 1€ATEIbHOCTD.

dopMa MpoOBEACHUS TEKYILIEW U NPOMEKYTOYHOM aTTECTAlMHU ISl CTYyAEHTOB-
WHBAJIMJIOB YCTaHABJIMBAETCS C YYETOM HMHAMBHUIYAJIbHBIX ICUXO(PU3NYECKUX
0COOeHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MUChbMEHHOHA KOMIbIOTEpE, B opme
TEeCTUpOBaHUS U T.1.). [Ipm HEoOXOaUMOCTU CTYAEHTY-MHBAIUIY MPEIOCTaBISAETCS
JOTIOJTHUTENBHOE BpEMS I NMOATOTOBKM OTBETA HA MEPONPHUATHIX INPOMEKYTOUYHOM
aTTECTALUH.

JUist cnabGochplauX CTYJEHTOB MCIOJb30BaHUE CYPAOTEXHUUYECKUX CPEJICTB
ABJIIETCSI CPEICTBOM ONTHMMHU3AIMU y4e€OHOTOo IMpoliecca, CPeICTBOM KOMIIEHCAIUH,
yTPay€HHOUN WJIM HApYLIEHHOM CIIyXOBOM (DyHKIIMH.

Texnosornu OecripoBogHOM mepenaun 3Byka (FM-cuctembl) —sBISIOTCS
3G ()EKTUBHBIM CPEACTBOM JUIsl YJY4YIIEHHUS pPa30OPYMBOCTH PEUYU B  YCIOBHSX
npoheCCUOHAIBHOTO O0YyUYECHUSI.

JUist CTYyIEHTOB C HapylIEHHWEeM ciyXxa MpeAyCMOTpeHa ayAHuOTEXHHUKA
(aKyCTHYECKUI YCHIIUTEIb U KOJIOHKH), BUJIEOTEXHUKA (MYJbTUMEIUWHBINA IIPOEKTOD,
9KpaH), MyJabTUMenuiiHas cuctema. OcoOyi0 pojb B OOy4YeHHH CIaOOCHbIIIAIINX
TaK)K€ UTPAOT BUIACOMATEPUAIBI.

B Komnemxe «HTK» B Hammumm OpaiijeBckass KOMIBIOTEpHAs TEXHUKA,
IPOrPaMMBbI-CHHTE3aTOPBI PEYH.

Komnreiorepabie TH()IOTEXHOIOTHN 0a3UPYIOTCS HAa KOMIUIEKCE anmMapaTHbIX U
IPOTrPAaMMHBIX  CPEICTB, OOECHEUYMBAIOIIUX MPeoOpa3oBaHUE  KOMIIBIOTEPHOU
uH(popMalMu B JOCTYNHbIE [JIsl He3pAYed u crnaboBupsmie Gopmbl (3ByKOBOE
BOCITPOU3BEJEHUE, PENbe(HO-TOUECUHBI WM YKPYMHEHHBIH TEKCT), W TMO3BOJISIOT
OoOy4YaromMMCsi € HapyLIEHUEM 3pEHHsI CaMOCTOATENbHO paboTaTh Ha OOBIYHOM



NEPCOHAIIBHOM KOMIIBIOTEPE C IIPOrpaMMaMu OOIIET0 Ha3HAUEHUS.
Tudnorexunyeckue cpeacTBa, UCMOIb3yeMble B Y4€OHOM MPOIIECCECTYACHTOB C

HapYyLIEHUsMH 3pPEHUS: CPEICTBA I YCHIIEHHS OCTATOYHOIO 3pPEHHUS U CpEACTBa

npeoOpa3oBaHus BU3YaTbHONU HH(OPMALIMU B Ay MO U TAKTUIIbHBIE CUTHAJIBL.

Jisg  cnaGoBUAAIIMX CTYJAEHTOB MPEIyCMOTPEHa BO3MOXHOCTH MPOCMOTpa
yAQJICHHBIX OOBEKTOB (HAMpUMeEp, TEKCTa Ha JIOCKE WJIM Claiija Ha SKpaHe) Mpu
MIOMOIIH BHUJICO-YBEIHUUTENEH Iy JalIEHHOTO MPOCMOTPA.

JUisi  CTYyIEHTOB C  HapylIIEHUSIMH  OMOPHO-ABUTATEIHLHOTO
UCIIOJIB3YIOTCS aIbTEPHATUBHBIX YCTPOMCTB BBOJA MH(POPMALIHH.

[Ipu nporecce 00yyeHus MO0 AAaHHOW AUCIUIUIMHE UCIIOJIB3YIOTCS CHEIUaIbHbIC
BO3MOYKHOCTH orepannoHHoi cuctembl WINdOws, Takue Kak dKpaHHas KJIaBUATypa, C
MIOMOIIIBI0 KOTOPOW MOXKHO BBOJUTH TEKCT, HACTpoiika aerictBuii WINndows mnipu BBojie
C TIOMOIIBIO KJIABUATYPhI UITU MBIIIIH.

VI1l. KoHTpoJ1b U OlleHKA Pe3yJbTATOB OCBOCHUSI YUeOHOH JUCITUIITIMHBI

aliapara

Pe3yabTarbl 00y4yeHust
(ocBOEHHBbIE YMEHHSs, YCBOEHHbIE
3HAHMS)
3Hamb:

OCHOBHBIE TTIOHSATHS U METOAbI SJIEMCHTAPHBIX
(yHKIHIA, UX CBOMCTB, TPaUKOB, MATEMATHIECKOTO
aHaNW3a, TMHEHHOW anreOphl, TEOPHH KOMIUIEKCHBIX
YHCel, aHATUTUYECKOW TEOMETPUH HA MJIOCKOCTH U B
IIPOCTPAHCTBE, TEOPUU NIPEIEIIOB.

OcHOBHbBIE MaTEMaTHYECKUE METOABI PEILICHUS
MpoCTEHIINX 3a7a4 B 001acTH podecCuoHaNbHON

JesITENbHOCTH.
ymemb
Pemate 3amaqd, HOJIB3YSChH W3BECTHBIMU
TEOPETHYECKUMHU TIOJIOKEHUSIMH, MaTeMaTHYeCKUMHU
dopmynaMmu U CBOHCTBaMH,  I'padUUECKUMHU
CpeICTBaMH, CHPaBOYHOI JUTEPaTypOH,

BBEIYUCIIUTEILHON TEXHUKON U T.II.

[IpuMeHsTh TPOCTHIE MATEMATHUECKUE MOJICIIH CUCTEM
Y TIPOIIECCOB B chepe npodeccuoHaIbHOM
JeSITEIIBHOCTH.

7OI(' 1, OK 2, OK 3, OK 4, oK5, OK 6, OK

®opMBI U METOABI KOHTPOJISA 1
OLleHKHM Pe3yJbTATOB
o0yueHust

PopMBI KOHTPOISL

oOyuenus: Texywuii

Kowmpoaw: TecTupoBaHUE.
IIpakTHueckue 3aHATHUA:

Ornpoc Ha 3aHATUSIX, PELLICHUE
3ajJia4, BRIIOJIHCHUE 3aJaHUMN
npakTukyMma, CamocTosTenbHas
pabota, HanMcaHuescce, Co3aHue
npe3entauuid IIpomesicymounas
ammecmayus

MeToabl OLIEHKH PE3YJIbTaTOB OOYyUEHHUS:

MOHUTOPHHT pocta
TBOPYECKOM

CaMOCTOSITEIbHOCTH u HaBbIKOB

MOJydEHUSI HOBOTO 3HAHMA  KaKObIM

06y‘{aIOH_II/IMC$I; HaKOIIMTECJIIbHasA OLICHKA

Ik3amen



DoH/1 OLIEHOYHBIX CPEACTB /sl MPOBeIeHUs IPOMEKYTOUHOM
arrecTauuy 00y4YAKOUIUXCS MO JUCHUIINHE

IIpomesxkyTouHasi aTTecTalMs MO JUCHUIIMHE IPOBOAUTCA B

dpopmesrk3amena
Ne | ®opma xkoutpoas/  Ilpouenypa oneHUBaAHHSA IIxaJya u KpuTepun
KOIBI OLIEHKH, 0aJLJI
OLIeHHBaeMbIX
KOMIleTeHI M i
1. OK3ameH K3aMeH Brimonnenne oOygarormmmcs
V1,VY2,31,32, pexacraBuaser coboii BBIIIOJIHEHHE | 3aJaHuil Ouiera
OK I, OK 2, OK  ofyu4aromumcs 3a7laHMiONIeTa, OLEHUBAETCS MOCIEAYIoLen
3, OK 4, OKb5, BKJTIOYAIOIIETO B ce0sl: OayutbHOM mIKane: 3aganue 1:
OK 6, OK 7 0-30 6ayutoB
amanue Nel — teopermdeckuii Bonmpoc Ha @ 3amanwue 2: 0-30 6amroB
3HaHUE 0a30BBIX nouatuii | 3aganue 3: 0-40 6astoB
MpeaIMEeTHON obmactu
JUCLUMIUIMHBI, a Takke mno3posgrommi = 90-100 (oTJIMYHO)—
OIICHUTH CTEIeHb BiajgeHus -89 (xopoiio) — OTBET B
o0yyaromumcst HNPUHIUIIAMU | LEJIOM IIPaBUJIbHBINM,
IpEeaMETHON oOmnactu JIOTMYECKUBBICTPOEH,
JAUCIHUIIIINHBI, IIOHUMAaHHUEC Hux HUCIIOJIb30BAaHa
ocobeHHoCTeH " npodeccuoHabHast
B3aUMOCBSI3U MEXIy HUMU; TEPMUHOJIOTUSI.
ananue No2 — 3afjaHle HaaHAIINU3 OOy4JaroImuics BIEIOM
CUTyaluu nu3 IMpaBUIJIBHO
IpEeaMETHON 00JIACTUIVCLUUILIUHB] = UHTEPIPETHPYET
U BBLIBIEHHECIIOCOOHOCTH MOJTyYEeHHBIAPE3YIIbTAT.
oOyyaroierocs BEIOUpaTh UIPUMEHSATH -69 (y10BJIETBOPUTEIBHO) —
COOTBCTCTBYIOIIMEC IPUHIUIIBI U OTBET B OCHOBHOM
METOBIPEIIECHUS MIPaBUIbHBIN,TOTHYECKH
MPaKTHYECKUXTIPOOIIEM, BBICTPOCH,
ONMM3KUX K UCTIOJIb30BaHa
npodecCHOHAIBHON 1eATENbHOCTH; npodeccuoHanbHas
amanne Ne3 — 3amaHMe Ha NPOBEPKY  TEPMMHOJIOTHSL
YMEHUI U HABBIKOB, IIOJIyYCHHBIX B 2Hee 50
pesyibTare OCBOCHUS (Hey/10B/1€TBOPUTEJILHO) —
JUCTIMTUTAHBI OTBETHI HA TEOPETHUECKYIO
YaCTbHCIIPAaBUIIbHBIC U
HETIOJIHBIE.
VII.Cnucoxk urepatypbl
Ocnoenas numepamypa

1. MopakoBuu A.I'. Maremaruka: anredpa

KN Haydaja

MaTeMaTU4YEeCKOro aHanusa, reomerpus. 10-11 knace B 2-x



yacTsx: y4eOHuk u 3amayHuk / A.I'. Mopakosuu, JI.O.
Heunumena, T.A. Kopemkosa. - 3-e u3m., crep. — M.:
Muemo3suna, 2017.

2. Tloropenos A.B. I'eomerpus. 10-11 knacc: yueOHuk. - 13-
e u3., crep. — M.: IIpocBenienue. — 175c¢.
Jlonoanumenvnaa tumepamypa:

1. bammMakos M.M. MaremaTtuka: 3agadyHuK. — 5-€ wH31.,
ctep. - M.:Akanemus, 2018. — 416¢.

2. bammakop M.U. Maremaruka: cOOpHUK 3ajad. — 2-€
u3J., crep. - M.:Axanemus, 2018. — 208c.

3. bamvakor M.M. Marematuka: y4yeOHHMK. — 5-¢ w3,

ctep. - M.:Akanemus, 2018. — 256¢.
4, Tlexnenxuii W.JI. Maremaruka: y4eOnmk. — 13-¢ wm3nm.,
JI0T1. U miepepao.
5. - M.: Akanemus, 2018. — 320c.
Humepnem-pecypcoi:

HaumeHoBaHue mopTajia Ccpuika

(u3paHus, Kypca, 10KyMeHTa)
Marematrka B OTKPBITOM KOJIIEKE https://mathematics.ru/
Maremaruka Ha crpanuiax WWW, http://www.nsc.ru/win/mathpub/math_www.html
Maremaruka
KoHcymbTalnOHHBIH TIEHTD https://schogl.msu.ru/
MpenoiaBarenaci U BbIMYCKHUKOB MI'Y
Maremartiyeckas THMHACTHKA http://mat-game.narod.ru/
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