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1.1. O6n1acTh npuMeHeHus1 nporpammal: Pabovas mporpamMma paspaboTaHa Ha OCHOBE
«IIpumepHoit mporpammsbl 0011€00pa30BaTENBHON yueOHON TUCHUILTUHBI « MaTemaTuka:
anreOpa ¥ Havaja MaTeMaTHYECKOIo aHaJIN3a; reoMeTpus» aBTopa bammakosa M. I.,
pekomenaoBaHHON DI'AY «DUPO» mis peanuzamuu OINOIT CITIO na 6a3e 0CHOBHOTO
o011ero o0pa3oBaHus ¢ MOJYUYCHHEM CPEAHETO 00IIero 00pa3oBaHusl, C y4eTOM
TEXHUYECKOTO U COIMATIbHO-PKOHOMUYECKOTO Mpoduiie MmoaydyaeMoro
npodecCHUOHaILHOTO 00pa30BaHusl, B COOTBETCTBUU C «PEeKOMEHAAITUSIMH 110
OpraHU3alluy MOJYUYCHHS CPEAHEro 00IIero 00pa3oBaHus B IIpeeiaaX OCBOCHHS
00pa3oBaTeIbHBIX MPOrpaMM CpeaHero nMpodecCHoHaIBLHOTO 00pa3oBaHus Ha 6a3e
OCHOBHOT'O 00111eT0 00pa3oBaHus ¢ y4e TOM [IpUMepHON OCHOBHOM
obpa3oBaTenNbHOW NporpamMmbl cpegHero obuwero
obpa3oBaHUA, OLOOBPEHHOW pPelWleHNEM
benpepanbHOro yyebHo-metToam4yeckKkoro
obbeagMHeHUMA NOo obwemMy obpas3oBaHUW (MPOTOKODN
OT 28MtoH A 2016 r.No. 2/16-3).

1.2. Mecro nucuumiannsl B crpykrype OIOIL: /{ncuunnnaa MaremaTtuka
MIPUHAJJICKUT K 00111€00pa30BaTEILHOMY ITUKITY TPOTPaMMBbl MTOJATOTOBKHU CIIEIIMAIMCTOB
CpeIHEro 3B€Ha Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHus € MOIYyYEHUEM CPETHETO
ob1ero oobpaszoBanus no crenuanbHocT 40.02.03 [IpaBo u cynedHoe
aMUHUCTpUpOBaHue. Peanuzaius nmporpaMMbl HampaBiieHa Ha (popMupoBaHUe OOIIMX
KOMITIETEHIIHMN:

* OK 1. [loHumaTh CYIIHOCTb U COIHAIBHYIO 3HAYUMOCTH CBOEH Oymayieu
npodeccuu, NposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

* OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JESATEIHHOCTD, BHIOUPATh TUIOBBIE METOIbI
U CrHocoObl  BBIMOJNHEHUS  NPO(ECCHOHANBHBIX  3a/lad, OIEHUBATh  UX
3(PEKTUBHOCTh U KQ4E€CTBO.

* OK 3. [IpuaumaTh pelieHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUsIX U HECTU
3a HUX OTBETCTBEHHOCTb.

* OK 4. OcymecTBiIsITh TTOMCK U HCIIOJIB30BaHUE MH(GOPMAIIUHA, HEOOXOUMOM IS
3((PEKTUBHOTO BBHIMOIHEHUS! MPOPECCUOHABHBIX 337a4, MPO(EeCCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHSI.

« OK 5. Hcnonb3oBaTh HH(POPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHMU B
poheCCUOHATIBHOU eI TEIIbHOCTH.

* OK 6. CaMOCTOATENEHO OMPEAEIIATh 33a4 MPOGECCHOHANBHOTO U JIMYHOCTHOTO
pa3BUTHUSI, 3aHUMATHCSI CaMOOOpPa30BaHMUEM, OCO3HAHHO TIJIAHUPOBATH MOBBIIIICHUE
KBaJIU(DUKAIIAH.

* OK 7. OpueHTUpPOBATLCS B YCJOBHUSX IOCTOSHHOTO OOHOBIICHUS TEXHOJOTHUN
B TPO(PECCHOHATILHOM JCSITEIHHOCTH.

* OK 8. Opraan3oBsiBaTh pabodee MECTO C COOIOIECHNEM TPEOOBAHMIM OXPaHbI
TpyJa, IPOU3BOJICTBEHHON CaHUTAPUH, HHPEKIIMOHHON U MPOTHUBOTIOKAPHOM
0€301MacHOCTH.

* OKO. ITposBAsATh HETEPIUMOCTh K KOPPYINIIMOHHOMY MOBEICHUIO.

* OK 10. Opranu3oBbIBaTh CBOIO XH3Hb B COOTBETCTBUU C COLMAIBHO 3HAYMMBIMHU
peACTaBICHUSIMU O 3JJOPOBOM 00pa3e KU3HU, MOAACPKUBATH JOJDKHBIA YPOBEHB
bu3UYECKON MOATOTOBIEHHOCTH, HEOOXOIUMBIN JJIs1 COIUAILHON 1
po¢eCCUOHATILHON JIEATEIIbHOCTH.



1.3 . Hesan u 3axa4m 006111e00pa3oBaTeIbHON Y4eOHOM TUCHUILUINHBI — TPeOOBaHUS
K pe3yJbTaTaM OCBOEHHUs AUCHMIUIMHBI: Paboudas mporpamma mo MaremMaTHKe
OpPUEHTHPOBAHA HA JJOCTUKEHHUE CIEAYIOLINX LEIEH:

e oOecrneueHne cHOPMUPOBAHHOCTH MPEACTABICHUH O
COILIMAJIbHBIX, KYJIBTYPHBIX HUCTOPUYECKUX (haKTOpax
CTaHOBJICHUS] MATEMATHKU;

e oOecnieueHre chOPMUPOBAHHOCTH JIOTUYECKOTO,
ANTOPUTMHYECKOT0 U MATEMATUYECKOT0 MBIILIICHUS;

e oOecrneyeHne cHOPMUPOBAHHOCTH YMEHUIN MPUMEHATD
NOJIyYEHHBIE 3HAHUS MIPU PEUIEHUN PA3JIMYHbIX 33]1aY;

e oOecnieueHre chOpPMUPOBAHHOCTHU MPEACTABICHUHN O
MaTeMaTHUKE KaK 4acTy OOIEYET0OBEUECKON KYIbTYpHI,
YHUBEPCAIBHOM SA3bIKE HAYKH, IO3BOJISIOIIEM ONKUCHIBATD U
M3y4aTh pEeaIbHbIE MPOLECCHI U SABJICHHUS.

3anauu:

® CHCTEMAaTHU3UPOBATH CBEICHMS O YUCIIAX; U3YYUTh HOBBIE U PAaHEE U3yUYECHHbIE
ONepalyy HaJl  YHUCIIAMH;

® CHCTEMAaTU3UPOBATh U PACIIUPUTH CBEICHUS O (PYHKLHUAX, COBEPIICHCTBOBATD
rpaduyeckue yMeHuUs; MO3HAKOMUTHCSI C OCHOBHBIMU UJIESIMU U METOJJaMU
MaTeMaTHUYECKOT0 aHalin3a B 00bEME, MO3BOJISIONIEM UCCIIEI0BATh dJIEMEHTapHbIE
(YHKUMU U peliaTh NpocTeuilre reoMeTpudeckue, (Pu3n4eckue 1 apyrue
MIPUKJIAJAHbIE 3a/1a4U;

e c(hopmMupoBaTh TEXHUKY alreOpandeckux npeoopa3oBaHUi AJisl PeIICHUS
ypaBHEHUM, HEPABEHCTB U CUCTEM; CIIOCOOHOCTh CTPOUTH U UCCIIEIOBATh
OPOCTENIINE MATEMAaTUUECKNE MOJIEIIN ITPU PEILIEHUHN NPUKIAJHbIX 3a1a4, 3a/1a4
U3 CMEXHBIX U CTIELIMAJIbHBIX TUCLUHUILINH;

e chopmMupoBaTh HarJasAHbIE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYypax U
M3Y4YEHUE UX CBOMCTB, CIOCO0AX TEOMETPUUECKUX U3MEPEHUIN, KOOPIUHATHOTO U
BEKTOPHOT'O METOJIOB Il PELIEHUS] MAaTEMAaTUUECKUX U MPUKIIAIHBIX 3a/1ad;

e chopMUpOBaTh KOMOMHATOPHBIE YMEHUS, PEJCTABICHUS O BEPOSITHOCTHBIX
3aKOHOMEPHOCTSIX OKPYKaroIIero MUpa.

OcCHOBY mporpamMmbl COCTaBJISIET COJIEpP)KaHUE, COTJIACOBAHHOE C TPEOOBAHUSAMU
(denepanbHOrO KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHAapTa CpeaHero (MOJHOro)
oO1ero oopaszoBanusi 0a30BOr0 YpOBHSI.

B nmnporpamme y4eOHBIH MaTepuanl NpENCTaBIeH B (QopMe Yepemyromerocs
pa3BepTHIBAHUS OCHOBHBIX COJICPKATEIHHBIX JIMHUM:



e anreOpanyeckas JIMHUSA, BKIIOYAIONIas CHCTEMATH3alUIO0 CBEACHHM O YHWCIaX;
U3y4eHHe HOBBIX M 0000lIeHHe paHee H3yYeHHBIX orepanuil (BO3BEICHHE B
CTENEHb, H3BJICYCHHE KOPHA, JOrapupMHpOBaHHE, CHHYC, KOCHHYC, TaHTECHC,
KOTaHT€HC U O0paTHBIE K HUM); U3yYCHHE HOBBIX BUJOB YHCJIOBBIX BBIPAXKCHUN U
(GopMyJ; COBEpIICHCTBOBAHMWE TMPAKTUYECKUX HABBIKOB U BBIYHCIUTEIBHON
KyJIbTYypbl, PAacCIIMPEHHE M COBEPUICHCTBOBAHHE alreOpanyecKoro ammapara,
cOPMUPOBAHHOTO B OCHOBHOW IIKOJE, WU €ro TNPUMEHEHHE K PEIICHHIO
MaTeMaTHYeCKUX U MPUKIIaJHBIX 3a/1a4;

® TEOpeTUKO-(QYHKIMOHANbHAS  JMHMA, BKIIOYAIOMIAs  CHUCTEMATHU3ALHUI0 U
pacipeHue CBeJACHUN 0 (QyHKIUAX, COBEPIICHCTBOBAHUE TPAdUUECKUX YMEHUN;
3HaKOMCTBO C OCHOBHBIMU HJCSIMH M METOJAMH MaT€MaTH4eCKOrOo aHajin3a B
o0beMe, TO3BOJISIONIEM HCCIEAOBAaTh JJIEMEHTapHble (YHKIMH W peliaTh
mpocTeiiire reoMeTpuieckue, GU3nueckue u Apyrue NpUKIaIHbIe 3a1a4H; JIUHUS
YpPaBHEHUH M HEPAaBEHCTB, OCHOBaHHAas Ha IIOCTPOEHUU U HCCIEIOBAHUU
MaTeMaTUYECKUX MOJEJNIel, MepeceKaromascs ¢ alireOpandeckol U TEOPETHUKO-
(YHKIIMOHAJIBHON JIMHUSMU M BKJIIOYAIOU[ash pPa3BUTHE M COBEPIICHCTBOBAHUE
TEXHUKH aJire0pandecKux npeoOpa3oBaHuil AJis pelIeHUs] ypaBHEHUH, HEPABEHCTB
u cucteM; (OopMHpPOBAHUE CIO-COOHOCTH CTPOUTH U HCCIENOBATh MPOCTEHIINE
MaTeMaTHYeCKHE MOJCIU MIPH PEIICHNH MPUKIIAAHBIX 33/1a4, 337a9 U3 CMEKHBIX U
CHEIHATbHBIX JUCIUTLINH,

® reoMeTpUYecKas JIMHUS, BKIIOYAIOLIAs  HaIJIAJHBIE  TPEJCTABICHUA O
IPOCTPAaHCTBEHHBIX (PUTypax U U3yUEHHE UX CBOMCTB, GOPMUPOBAHUE U Pa3BUTHE
IPOCTPAHCTBEHHO- TO BOOOpa)KEHMs, pAa3BUTHE CIIOCOOOB T'€OMETPHUECKUX
W3MEpPEHUI, KOOPIWHATHOTO W  BEKTOPHOTO  METOJOB Ui  PEIIeHUs
MaTEeMaTHYECKHUX U MPUKJIAJIHBIX 33]1a4;

® CTOXaCTUYEeCKasl JIMHHUS, OCHOBaHHAs Ha pPa3BUTHM KOMOMHATOPHBIX YMEHUH,
IIPEACTaBICHAN 0 BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX
OKPY’KAIOLIEro MUpa.

Conepxxanue TpPOrpaMMbl CTPYKTYPUPOBAHO  HA OCHOBE KOMIIETEHTHOCTHOIO
noaxona. PasBuTHe copepKaTeabHBIX JIMHUNA CHOCOOCTBYET COBEPIICHCTBOBAHUIO
WHTEJUICKTYaJbHBIX U PEUEBBIX YMEHUI ITyTeM 00OTallleHUsI MATEMAaTUYECKOTO SI3bIKa,
Pa3BUTHS JIOTHYECKOTO MBINUICHUS, (POPMHUPYET HABBIKA CAMOCTOSTEILHON yueOHOM
NeSATETLHOCTH, CAMOOOPA30BaHUS W CaMOpPEaTU3aIH JIMYHOCTH.

[Iporpammoii mpeaycMOTpeHa MOArOTOBKA O0YYAIOMMXCS K dK3aMEHY M0 Marepuajiam
EI'D.

OcBoeHue cojiepKanusi yueOHOU JUCHUIUIMHBI MaTtemaTuka o0ecreunBaeT JOCTHKEHUE
CTYJCHTaMU CIEAYIOUIUX PE3yJIbTaTOB:

¢ JUIYHOCTHBIX:



— c(hopMUPOBAHHOCTH MPEACTABICHUI O MaTEMAaTHKE KaK YHUBEPCATHLHOM SI3bIKE HAYKH,
CpPEACTBE MOJEIMPOBAHUS SIBJICHUH U MIPOLIECCOB, UAEIX U METOJAaX MATEMATHUKH;

— NOHUMAHUE 3HAYMMOCTH MATEMATUKH JIJISI HAYYHO-TEXHUYECKOr0 IIporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIIEHUS K MATEMATHKE KaK K YaCTH O0IIeUeTOBEYSCKON
KYJIbTYPBI YEpe3 3HAKOMCTBO C UCTOPUEHN PA3BUTUS MATEMATUKH, IBOJIFOLIUEN
MaTeMaTU4YECKUX UAEH;

— pa3BUTHE JIOTHYECKOTO MBIIIUICHHUS], IPOCTPAHCTBEHHOTO BOOOPAKEHUS,
AITOPUTMHYECKOUN KYJIBTYpPbl, KpUTUYHOCTH MBIILJICHUS HA YPOBHE, HEOOXOAUMOM JIIsI
Oynyiel mpoecCuoHAIbHON AeSTENBHOCTH, ISl MPOAOHKEHUsT 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIQ/ICHUE MaTEMaTHYECKUMH 3HAHUSMHU 1 YMEHUSMHU, HEOOXOANMBIMH B
MOBCETHEBHOM JKU3HM, U1 OCBOCHHUS CMEXHBIX €CTECTBEHHOHAYUHbIX JUCLHUILIUH U
JUCLUIUIMH TPO(eCcCHOHAIBHOTO IIUKIIA, JUIS [OJTy4yeHHsl 00pa3oBaHus B 00J1acTAX, HE
TpeOYIOIUX YyriyOIeHHON MaTeMaTH4YeCKOW MOArOTOBKH;

— FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
MPOTSIKEHUU BCEH KU3HU; CO3HATEIILHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00Pa30BaAHUIO
KaK YCJIOBHIO YCIEIIHON MPOo(eCCHOHAIIBHON 1 00IIECTBEHHOM e TEILHOCTH;

— FOTOBHOCTB U CLIOCOOHOCTh K CAMOCTOATEIBbHON TBOPYECKON U OTBETCTBEHHOM
NEATEIIBHOCTH;

— TOTOBHOCTH K KOJIJICKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
o0Opa3zoBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, YueOHO-HUCCIIeI0BATENbCKOM, MPOSKTHON U
JIPYTUX BUJIAX JACSITEIBHOCTH;

— OTHOIIIC€HHUC K HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTHU KaK BO3MOXHOCTHU YUACTHA B
PECUICHUHN JINYHBIX, O6H.I€CTB€HHBIX, rocyaiapCTBCHHBIX, O6H_[€HaHI/IOHaJ'IBHBIX HpO6J’ICM;

* ME€TAllPE€IMETHDBIX!

— YMEHHUE CaMOCTOATENBHO ONPEAEIATH LEIU AEATEIBHOCTA U COCTABJISATh ILIAHBI
NEATEIBHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISTh, KOHTPOJIUPOBATHh U KOPPEKTUPOBATH
NEATEIBbHOCTD; UCIOB30BATh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHUS ITOCTABICHHBIX
1eJiel U peaau3aliy IIaHOB AesTeIbHOCTH; BRIOUPATh YCIICIIHbIE CTPATETUH B
Pa3IMYHBIX CUTYaLHSX;

— YMEHHE MPOJYKTUBHO OOIIAThCS U B3aUMOJICHCTBOBATh B MPOIECCE COBMECTHOM
NEATEeIbHOCTU, YYUTHIBATh MO3UITUU JPYTUX YUACTHUKOB JIEATEIbHOCTH, Y(PGHEKTUBHO
paspeniath KOH(MIUKTHI,

— BJIaACHHEC HABBIKaAMU HOSH&B&TGHBHOﬁ, y‘l@6HO-HCCJ’I€I{OB&TCHBCKOﬁ u HpOGKTHOﬁ
ACATCIIbHOCTHU, HABbIKAMHU PAa3pCIICHUS HpO6HCM; CIIOCOOHOCTH ¥ TOTOBHOCTB K



CaMOCTOATCIIbBHOMY IMONCKY METOAOB PCIICHUA ITPAKTUYCCKUX 3a/1a4, IPHUMCHCHUIO
Ppa3INYHBIX MCTOA0B IIO3HAHUS;

— TOTOBHOCTH ¥ CITIOCOOHOCTH K CAMOCTOSATEIHLHON HH(GOPMAIIMOHHO-TTI03HABATEIILHOMN
NEATEIbHOCTH, BKIIIOUasi YMEHUE OPUEHTUPOBATHCA B PA3IMYHBIX UCTOYHUKAX
uH(bOpMaIHU, KPUTHUECKH OLIEHUBATh U HHTEPIIPETUPOBATH MHPOPMALIUIO,
NOJIyYaEMYIO U3 Pa3JINYHbIX UCTOYHHUKOB;

— BJIAACHUC A3BIKOBBIMHU CPCACTBAMU: YMCHHUC SACHO, TIOTUYIHO U TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUA, UCITIOJIb30BATh aJICKBATHLIC A3BIKOBLIC CPCIACTBA,

— BJIaACHHUEC HABBIKAMU MO3HABATEILHOU peCpJ'IeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX
I[GﬁCTBHﬁ N MBICJIUTCIIBHBIX IIPOLICCCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, I'paHHuI] CBOCTO
3HaHUA U HC3HAHUA, HOBBIX ITO3HABATCIIBHBIX 3a1a4 U CPCACTB AJIA UX JOCTHIKCHUA,

— OCIICYCTPCMIICHHOCTD B ITIOMCKAX U IIPUHATHHA pCHICHHfl, C006paSI/ITeJII>HOCTB )51
HHTYHULHA, Pa3BUTOCTDb ITPOCTPAHCTBCHHBIX HpCHCTaBHCHHﬁ; CITOCOOHOCTh
BOCIIpUHUMATDL KPACOTY U I'apMOHHNIO MHUPA,

* IIPeIMETHBIX.

— c(hopMUpPOBaHHOCTH MPEACTABICHUI O MAaTEMATHKE KaK YaCTU MUPOBOU KYJIbTYpPHI U
MECTE MaTeMaTUKU B COBPEMEHHOM LIMBUJIM3ALIMHU, CIIOCO0aX ONMUCAHUS SIBICHUN
peaIbHOro0 MUPA HA MATEMATUYECKOM SI3BIKE;

— c(hopMUPOBAHHOCTH MPEACTABICHUN O MATEMAaTUYECKHUX MOHATUSAX KaK BAXKHEUIIIUX
MAaTEMATUYECKUX MOJENSAX, ITO3BOJISIOIIMX OMUCHIBATh U U3y4aTh Pa3HbIE ITPOLECCHI U
SIBJICHHS; IOHUMAaHUE BO3MOXXHOCTH aKCUOMAaTHYECKOTO ITIOCTPOEHUSI MATEMAaTUYECKUX
TEOPHUL;

— BJIAACHUC MCTOAAaMH AOKA3aTCJIbCTB U aJITOPUTMOB PCHICHUA, YMCHHC UX IIPUMCHATD,
IIPOBOJAHUTH NOKA34aTCIBbHBIC PACCYKACHUS B XOAC PCIICHUA 3a/1a4;

— BJIQJICHUE CTaHIAPTHBIMU [IPUEMAMHU PELICHUS PALIMOHAJIBHBIX U UPPALIMOHAIBHBIX,
[IOKA3aTEJIbHbBIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX
CUCTEM;

— c(hopMupOBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSIX MAaTEMaTUYECKOTO

aHajM3a U UX CBOMCTBAX, BIaJIeHUEC YMEHHEM XapaKTEepU30BaTh MOBEICHUE PYHKIIHM,
HCIIOJIb30BAHUE TTOJTYYEHHBIX 3HAHUM ISl ONIMCAHUS U aHAJIN3a PEAIIbHBIX
3aBUCUMOCTEH;

— BJIAJICHUE OCHOBHBIMU MOHATHSIMU O INIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHHUS PACIIO3HABATh
reoMeTpuyeckue pUrypbl Ha yepTexax, MOACINSIX U B PEaIbHOM MUPE; TPUMEHEHUE
M3YYEHHBIX CBOMCTB reOMeTpuUecKuX (Guryp u popmys s perieHusi TeOMETPUIECKIX
3a/1a4 U 3a7a4 C IPAKTUYECKUM COECP/KAHUEM;



— c(hopMUPOBaHHOCTH MPEACTABICHUI O MPOIIECCAX U SBICHUSX, UMEIOITUX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbLHOM MUDE,
OCHOBHBIX IOHATHUAX JJIEMEHTAPHOU TEOPUU BEPOSITHOCTEU; YMEHUN HAXOAUTh U
OLICHUBATh BEPOSITHOCTU HACTYIUICHUS COOBITHI B MPOCTEHIINX MPAKTUYECKHUX
CUTYalUsIX YU OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIUYUH;

— BJIAJACHUC HABBIKAMHU HCIIO0JIb30BAHUS I'OTOBBIX KOMIIBIOTCPHLIX IIPOT'paMM IIPpHU
PCUICHUHU 3aa4.

1.4 IlpoduabHasi cocTapJsiionmas (HANPaBJeHHOCTh) 00111e00pa3oBaTeIbHOI
AUCHHUILUIMHBI MaTeMaTHKa

[Tpodunuzanus aucuumanHel MaTemaTnka OTpakaeTcss Ha BBIOOpE TPUOPUTETOB B
OpraHM3ali  y4eOHOW  JEATeNbHOCTH  OOy4alomuxcs W MPEUMYIIECTBEHHO
OpHEHTHPOBAHA HA AJITOPUTMHYECCKUN CTHJIh PA3BUTHS TO3HABATEIHHOW JESITCIHHOCTH.
[Ipy u3ydYeHUU IUCHUIUIMHBI BHUMaHHE OOydwarommxcs Oyner oOpallleHo Ha e¢
MIPUKJIATHOW XapakTep, Ha TO, TJe W KOTJa M3y4aeMbIe TCOPETHYCCKHE TMOJIOKCHUS U
MPAaKTUYECKUE HABBIKK MOTYT OBITh HWCIOJL30BaHBI B OyAyIIed MPaKTUIECKON
nesitenbHOCTH. [03TOMY MTporpaMmMa Kypca MaTeMaTHKH, BKJTIO4Yast 0a3uCHBIN KOMITOHCHT
CpeIHEro MaTeMaTUYECKOTO o0Opa3oBaHwsl, oTpakaer COOTBETCTBYIOIINE
npodecCUOHANIbHBIE TOTPEOHOCTU CIEUATBLHOCTEH.

N3yuenne mateMaThky Kak npoduiibHONU 00111e00pa3oBaTeIbHON yUeOHON TUCIUILIUHBL,
YUHUTBIBAIONIEH crielin(puKy ocBauBaeMbIx cryaeHTamu npodeccuii CI1O mnm cnenuaib-
Hoctu CIIO, oOecrieunBaeTcs:

* BBIOOPOM Pa3IUYHbBIX MOIX0I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA;

* popMUpOBaHUEM CUCTEMBI YUEOHBIX 3aJjaHuH, oOecreunBaomux 3GpHEeKTUBHOE OCY-
IIECTBJICHUE BRIOPAHHBIX 1EJIEBBIX YCTAHOBOK;

* o0oramieHueM CreKTpa CTHIeH yueOHON AesTEIbHOCTU 3a CUET COTJIacCOBaHUS C Be-
TYIAMU JESATeTbHOCTHBIMU XapaKTEPUCTUKAMU BEIOpaHHOM Tpodeccun / crienu-
ATBHOCTH.

[IpodunbHas cocTaBisOIIas OTpakaeTcsl B TPeOOBAHUAX K MTOATOTOBKE 00YJArOITHXCS
B YaCTH:

* 00IIICH CHCTEMBI 3HAHUI: COJIepKaTeNIbHbIC IPUMEPhI HCTIOIB30BAHMS MaTeMaTHIE-
CKHX UEH U METOJ0B B IPO(ECCHOHATILHOM IESITeIbHOCTH;

* YMEHUU: pa3Indyue B ypoBHE TPeOOBAHUN K CIIO)KHOCTH MTPUMEHSIEMBIX aJlTOPUTMOB;

* MPAKTHUYECKOTO MCTOIb30BAHMS MPUOOPETEHHBIX 3HAHUN U YMCHHI: HHIUBUIYaTh-
HOTO y4eOHOTO OITbITa B IOCTPOCHUU MaTEMaTHICCKUX MO/ICIICH, BBITIOTHCHUH HC-
CJIEIOBATEIHCKUX TTPOCKTOB.

Takum 0Opazom, peanusaius Coaep aHus yueOHON TUCIUIUIMHBI OPUESHTUPYET Ha
MIPUOPUTETHYIO POJIH MPOIECCYATbHBIX XapaKTEPUCTUK YICOHON pabOThI, 3aBUCAIITUX OT
npoduist mpodecCHOHATBHOTO 00pa30BaHMs, TIOTYUYCHUS OMBITA UCTIOIH30BAHUS MaTe-
MaTHKH B COJIEPKATEIBbHBIX U MMPOQPECCUOHATIEHO 3HAYUMBIX CUTYAITUSIX 10 CPABHEHUIO C
(hopMaIbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMY XapaKTEPUCTUKAMU O0YUCHUSI.



1.5 Kosin4ecTBO 4aCOB HA OCBOCHHE NMPOrpaMMbl Y4eOHOM U CHUIITTHHBI
MaremaTnka

MakcumanbHast Oo6s3arenpHas | CaMmocTOSATEh
Bcero wacos B

['pynmbr | yueOHas ayauTopHas |Has paborta
y4eOHOM Ty

Harpyska Harpy3ka YYaIuxcs

= KypcC

Cb1 351 234 234 117

1.6 CokpaieHusi 1 0003HAYEHUS:

PI'OC — ¢eaepaibHbIii rOCy1aPCTBEHHBIN 00pa3oBaTeIbHbII CTAHAAPT;
HITO - HayajbHOe npogecCHOHAIIbHOE 00pa3oBaHue;

CIIO — cpennee npodeccnoHaibHOE 00pa3oBaHue;

IIK — npodeccrnoHa/ibHbIe KOMIIETEHIIUN;

OK — 0o0mme KoMneTeHII NN ;

OIIOII — ocHoBHast npodeccHuoOHAIbHAS 00pa3oBaTe/ibHAsA IPOrpaMma;

PYII — pa0Gounii y4eOHbIH IJIAH;

2.CTPYKTYPA U COJIEP)KAHUE OBPA30OBATEJILHON JUCHUILIAHBI
OVY /.03 MaTtemaTuka

2.1 O6beM 0011€e00pa3oBaTEIbHOI YUeOHOH AMCUMIJIMHBI M BUABI Y4e0HOIl padoThI

Bup yueOHoii padoThI O0bem yacoB
MaxkcumanbHasi ydeOHasi HATPy3Ka (Bcero): 351
Oo0s3aTeIbHAN ayAUTOPHAA y4eOHAsl HATPY3Ka (BCero) 234

B TOM YUCIJIE:
nabopatopHbie pabOThI -
MPAKTUYECKHUE 3aHITHS -
KOHTPOJIbHBIE pa0OThI -

CamocrosiTeJIbHasi padoTa ody4aromerocsi (Bcero) 117
caMOCTOsATENbHAs (BHEAyIUTOPHAs) paboTa: 117
1. CocraBiieHHE KOMIBIOTEPHOM Mpe3eHTaluu Ha TeMy «Pa3zButue 2

MOHATHUSL O YUCIIE»
2. Munu npoekt «/crnonp30BaHle YUCeN U MaTeMaTHYECKUX MOHATUH B 2
MECHSX M MY3BIKaJIbHBIX TPOU3BEICHUSIX
3. Pemenue 3a1a4 Ha IPOLIEHTBI 1




4. CocraBnenue Ttabmumnsl 1o Teme: «lIpsmas wu  oOparHas
IPONOPIHOHATBEHOCTE. KBagpaTiuuHas u kyoudeckast QyHKIIN»

5. Meron mMuHH-TIpoeKkTOB. COCTaBIEHUE KOMIBIOTEPHON NPE3EHTALU
Ha TeMy «KopHH, CTeTieH! U JorapupMbD».

6. Pemenue 3amay Ha OCHOBHBIE CBOWCTBa Jjorapudmon. Pemenue
Jorapu(pMHUUECKUX ypaBHEHUN U HEPABEHCTB.

7. Pemienue 3anau «I'eomerpuueckue GUrypsl Ha MIOCKOCTH»

8. Cocrasienune tabiuipl «CocraBienue Tabauibl o TeMe «B3anMuoe
pacIoyioKeHue MPSIMbIX U MJIOCKOCTEN B IPOCTPAHCTBE

9. CocraBnenune Tabmuipl «COCTaBICHHE TAOJIUIBI C MPAKTUYCCKUMHU
JEUCTBUSAMU TEXHOJIOTa»

10. Pemenne 3anau. «IIpsiMble ¥ NIIOCKOCTH B IPOCTPAHCTBE

11. CocraBieHre KOMIIBIOTEPHOW IpPE3EHTALMU HA TeMY «DJIEMEHTHI
KOMOHMHATOPUKN»

12. Metoa MuHU-TIpoeKTOB. COCTaBIeHUE KOMITBIOTEPHON MpPE3CHTALIMN
Ha TeMy «/lekapToBbl KOOPAMHATHI HA IUIOCKOCTH U B IPOCTPAHCTBE)

13. 3anonuenue Tabnuipl «KoopauHATBI B BEKTOPHI»

14. Pemenue 3a1au 1o teme «BeKTOpbI B IPOCTPAHCTBEN

15.Pemienue 3a1a4 1o TEME «Bprancnenue 3HA4YECHUU
TPUTOHOMETPUUECKUX (QYHKIIHI»

16. Pemenue 3anau o teme «@opMyITbl TPUTOHOMETPUIY

17. Meton MuHu-nipoekToB. CocTaBlieHuE KOMIIBIOTEPHON MPE3eHTaIH
Ha TeMmy «OrmpeneneHue paccTOAHUS 10 HEJOCTYHHOHW TOYKH.
Omnpenenenne BBICOTHI HEJOCTYITHOIO IIPEIMETa

18. Pemenue npumepoB «3aauu Ha HaX0XKJI€HHE 001aCTH ONpeaesICHHs
Y MHO>KECTBA 3HaU€HUH (QyHKIIMU»

19. Pemienne npumepos «Mccrnenopanue GyHKIUN»

20. Pemienne npumepoB «CBoicTBa G YHKIIUN

21. CocraBneHue KOMIIBIOTEpHOW mpe3eHTauuu Ha Temy «[lnomanp
OOKOBOI1 U MOJIHOM MOBEPXHOCTH MHOTOI'PAaHHUKOB

22. CocraBleHHE KOMIIBIOTEpPHOM Ipe3eHTauuu Ha TemMy «Dopmyisl
OOKOBOH U MMOJIHOW OBEPXHOCTEH TN BpallleHUs»

23. Pemenue 3anau «IIpaBuna u popmynsl 1uddepeHIupoBaHusD)

24. Pewenue 3anau «lIpumeHenue npou3BoAHON»

25. Pemenue 3a1ay Ha HaXOXKIEHUE TIEPBOOOPA3HOM

26. CocraBieHHe KOMIIBIOTEPHOM Impe3eHTalMu Ha Temy «Moe
MPEACTABICHUE O TPOU3BOIHON U MEPBOOOPA3HON (DYHKITHI

27. Pemenue 3anau «Ilinomaas KpUBOIUHEWHOW TPANICIIUNY

28. CocraBlleHHE KOMIBIOTEPHOM MNPE3EHTAUUU Ha TeMy «IDJIEMEHTHI
TEOPUHU BEPOATHOCTEW U MATEMATUUYECKON CTATUCTUKN

29. Pemienne ypaBHEHU

30. PemeHne HepaBeHCTB

A N OO

DN

IIpomexyTounas arrecranus B gopme sk3amena







2.2. TemaTudeckuii mian oopazoBarenbuoil qucuuminabl OY/1.03 MaremaTuka

Koapb! 00mux HaumenoBanue pasaesioB yueOHOM Bcero yacoB | O0bém BpemMeHH, OTBEAEHHBIH HA OCBOCHHE IIpakTuka
(npodeccuona JAUCHHUILTHHBI (makc. Yuebnas MeKIMCHUIINHAPHOTO Kypca
JIBHBIX nazpyska) Obs3aTtenbHas aynuropHasa | Camocrositen | YueOHasa | IlpomsBoa-
KOMIIeTeHI U
yueOHasi HArpy3Ka bHas padora CTBEHHAs!
o0yyaromerocs o0y4aoieroc
Bcero yacos BT. 4. "
NPaKTHYECKH
e padoThbl
1 2 3 4 ) 6 7 8
MakcumabHOe KOJIU4YeCTBO YacoB HA 00pa30BaTeIbHYI0 JucHUIIMHY 351 yaca (aynuTopubie — 234 yaca, camocTrosiTeJibHble — 117 yaca)
OK1-0OK10 1.BBenenue 2 2 - - -
OK1-OK10 2. Pa3BuTHE NOHATHS 0 YHCJIE 15 10 - 5 - -
OK1-OK10 3. KopHu, crenenu, Jjorapugmol 42 28 - 14 - -
OK1-0OK10 4. TIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 30 20 - 10
OK1-OK10 5.Komounaropuka 18 12 - - -
OK1-OK10 6.KoopauHaThl M BEKTOPbI 24 16 - - -
OK1-OK10 7.0cHOBBI TPUTOHOMETPUH 47 31 - 16 - -
OK1-OK10 8.®yHKkuH u rpadpuKu 27 18 - 9 - -
OK1-0OK10 9.MHOrorpaHHMUKH U KPYIJble Tejia 39 26 - 13 - -
OK1-OK10 10.Hayana MaTeMaTH4eCKOro aHAJIN3a 36 24 12 - -
OK1-0OK10 11.AuTerpan u ero npuMeHeHmne 23 15 - -
OK1-OK10 12.971eMeHTHI TEOpPUH BepPOATHOCTEH U 18 12 - - -
MAaTEeMATH4YeCKOH CTATHCTUKHU
OK1-0OK10 13.YpaBHeHUsI 1 HEPABEHCTBA 30 20 - 10 - -
Bcero: 351 234 - 117 - -




2.3. TemaTu4yeckuii i1aH u cogepkanue yueoHoii nucuuniauabl OY /.03 MaremaTuka

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, 1adopaTopHbie padoThl, NPAKTHYECKHE 3aHATHSA,
CaMOCTOSITe/IbHAS padoTa 00yUyaruuxcst

O0LeM yacoB

YpoBeHnb
OCBOEHUS

1

2

Tema 1

BBeagenue
Ponp marematuku B Hayke, TEXHUKE, SKOHOMHKE, WH()OPMAIMOHHBIX TEXHOJIOTUAX W MPAKTUYCCKON
nearesbHoCcTH. [TocTaHoBKa 1ienel U 3a1a4 npu ocBoeHuu creruaibHocreid CI1O

XapakTepuCcTHKA OCHOBHBIX BU/0B JIEATEJIbHOCTH CTYIeHTOB: O3HAKOMJICHUE C POJIBI0O MATEMATHKHU
B HayKe, TEXHUKE, IKOHOMHKE, HTHPOPMAIIMOHHBIX TEXHOJIOTHUSIX U MPAKTUYECKON NeSTEIbHOCTH
.O3HaKOMJICHUE C LEISAMU | 3a/1a4aMH H3y4eHHsS] MaTeMaTuku 1pu ocBoeHunn rpodeccuii CITO n
cnenuanbaoctet CITO

Tema 2

10

Pa3BurHne moHaATHA
0 YHcJIe

Lenpie u panmoHaNbHbIE YUCIA.

JlelicTBUTENbHBIC YKCIIA

[TpubnrxeHHbIE BEIYMCIICHUS.

Kommekchbie yncna.

3ajaun Ha MPOLEHTHI

IpakTuyeckne 3aHATUS ApUPMETHYECKUE NEUCTBUS HAJl UYMCIAMHU, HAXOXKJICHHUE MPHUOIHUKEHHBIX
3HAYEHUH BENWYMH U TOTPEUTHOCTEH BBIYUCICHUI (a0CONIOTHON M OTHOCUTENBHON), CpPaBHEHHE YHC-
JIOBBIX BhIpakeHH. [IpuOamkeHHbIe BHIYUCICHUS M PEIIEHUs MPUKIIAIHBIX 3a/1a4.

NNDNDNDN

XapakTepucTHKA OCHOBHBIX BH/I0B 1eAATeIbHOCTH CTY/AeHTOB: BhInonHeHue apupmMeTnaeckux
JeMCTBUM HaJ YncCIaMM, coueTasl yCTHbIE U TUChbMEHHbIE preMbl. HaxoxaeHue npuoamKeHHbIX
3HAYECHUH BEJIMYUH U ITOTPELIHOCTEN

BBIYHCIICHUH (aOCOTIOTHONW U OTHOCUTENILHOM); CpaBHEHHE YHCIIOBBIX BhIpaxeHui. Haxoxaenue
olMOOK B MPeoOpa30BaHMUIX M BEIUMCIEHUSX (OTHOCUTCS KO BCEM MYHKTaM MPOrPaMMBl)

BHeayauropHas (camocTosiTe/ibHAas1) padoTa 00y4aronmuxcs:

CocraBneHue KOMHBIOTCpHOfI MPE3CHTAllU HAa TCMY «Pa3BUTHE TIOHATHS O YHCIC)

Muan IMPOCKT «/Icrionp30BaHne YHMcel W MaTeMaTHUYSCKHUX IOHSATHA B TIECHSIX H MY3BbIKaJIbHBIX
IIPOU3BCACHUAX

Pemenue 3aga4d Ha TIPOLCHTEIL

Tema 3

28




Kopuu, crenenu u
Jorapugpmsl

Kopuu n crenenn. KopHu HaTypalbHOI CTENIEHU U3 Yncia U UX cBoicTBa. CTENEHU € pallMOHaIbHBIMU
MoKa3aTeIIsIMH, NX CBOMCTBA.

CreneHnu ¢ 1eHCTBUTENBHBIMY NOKa3aTeIIMU. CBOMCTBA CTENEHU C IEHCTBUTEIBHBIM IIOKA3aTENIEM.
Jlorapudm. Jlorapudm unciaa. OcHOBHOE JIorapu(PMUUIECKOE TOKIECTBO.

JlecaTu4HbIE U HATYpAJIbHBIE JOTapH(MBI.

[IpaBuna gecTBui ¢ jorapudmamu.

Ilepexon kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue anredpanvdeckux BoipaxeHuii. [[peoOpa3oBanne paloHaIbHbIX, UP- PallMOHAIbHbBIX
CTEINIEHHBIX, IIOKA3aTEIbHbIX U JIOTapu(PMUUECKUX BbIPAKEHUI.

IIpakTHyeckue 3aHATHA BpluncieHue U CpaBHEHUE KOPHEW. BbINONHEHHE pacyeToB C paguKalaMu.
Pemenne wuppannoHanbHbIX ypaBHeHul. HaxokneHue 3HaUYeHHMH CTENEHEH C PpalUOHAIBHBIMU
nokazatessimu. CpaBHeHue creneneit. [IpeoOpa3zoBanus BBIpAKEHUM, COJEPKAIIUX CTENeHH. PereHue
II0Ka3aTeIbHBIX YPABHEHUI.

Pemenne npukiagHeix 3amay.

Haxoxxaenue 3HaueHuit gorapudma no npous3BoJIbHOMY OCHOBaHHUIO. Ilepexo OT OAHOro OCHOBaHUS K
apyromy. Berauciienue u cpaBHenue siorapudmos. JlorapudmMupoBanre 1 NOTEHIMPOBAHUE BBIPAKCHUH.
Pemienue norapupmMuueckux ypaBHEHUH.

16

XapakTepuCcTHKA OCHOBHBIX BU/J0B J1eSITeJIbHOCTH CTY/IeHTOB: O3HAaKOMIIEHHE C MIOHATHUEM KOpHS N-
Il CTENIEHH, CBOMCTBAMM PaJIMKaAJIOB U NPAaBUJIaMU CpaBHEHUS KOpHeH. DopMynupoBaHue ONPEIEICHUs
KOpHS U CBOMCTB KOpHEH. BhI4KCIIeHHE U CpaBHEHHE KOPHEH, BBIIIOJIHEHUE IPUKUIKN 3HAYECHUS KOPHS.
IIpeoOpa3oBaHue YUCIOBBIX, OYKBEHHBIX BBIPAKEHHM, COAEPKALINX pauKalbl. BeinmonHeHne pacyeToB
1o (hopMysam, CoAEpKaIUM paJUKaIIbl, OCY-

IIECTBIISISI HEOOXOAMMBIE MTOJICTAHOBKHU U IpeoOpa3oBanus. OnpeeneHne paBHOCHIBHOCTH BbIpayKEeHUH
¢ paaukanaMu. Perenre nppalnoHanbHbIX ypaBHEHUI. O3HAKOMIIEHUE C TIOHSATUEM CTEIIEHU C
JeWCTBUTENBHBIM NIOKa3aTeneM. Haxoxaenue 3HaueHU CTeNeHu, UCIOJb3Ys IPU HE0OX0AMMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA. 3aMUChIBAHUE KOPHS N-i CTENEHU B BUJIE CTETNIEHU C APOOHBIM
nokaszatesieM U Hao60poT. PopMyHpoBaHUE CBOMCTB cTeneHel. Boruncnenue creneHei ¢
palMOHAIBHBIM ITI0KA3aTENIEM, BBIITOTHEHUE IPUKUIKY 3HAYEHUS CTEIICHU, CPABHEHUE CTETICHEN.
IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXEHUH, COAEPIKAIIMX CTENICHH, IPUMEHSISI CBOMCTRA.
Pemrenne nokasatenbHbIX ypaBHEHUN. O3HaKOMIIEHHE ¢ IPUMEHEHNEM KOPHEW U CTENEHe! IpU
BBIYMCIICHUM CPEHUX, IEJICHUU OTPE3Ka B «30JIOTOM CEUCHHUMW». Pelienue nMpuKkIiIagHbIX 3a/1a4 Ha
CJIO’KHBIE MPOIIEHTHI BhInoiHeHne npeodpa3oBaHuii BhIpaXXeHH, MpUMeHeHne GopMyIl, CBI3aHHBIX CO
CBOWCTBaMH cTerneHel u gorapudmon. OnpeneneHne 001acTH JOMyCTUMBIX 3HAYSCHUN
Jorapu(MUUecKoro BelpaxeHus. Pemenue sorapupmMuueckux ypaBHEHUN

BuaeaynnTopHas (camocTosiTeIbHAs1) padoTa 00y4alOIIMXCs

14




CocraBnenue Tabmuubl «lIpsmMas u oOpaTHas MPOMOPIMOHANBHOCTh. KBamparuuHas W KyOudeckas
hyHKIINY

CocraBieHre KOMIIBIOTEPHOM npe3eHTanuu 1o teme : «KopHu, creneHu u jorapu@msl.» 6
Pemienne 3amau Ha OCHOBHBIC CBOWCTBa JiorapumoB. Pemenue norapudmMuyeckux ypaBHEHHH U | 6
HEPABCHCTB
Tema 4 20
IIpsimbie B3aumnoe pacronoxkeHue IByX NpsIMBIX B IpocTpaHcTBe. [lapamnensHOcTh mpsModl M miockoctH. | 10
IIOCKOCTH [TapamtenpHOCTE IIOCKOCTEM. llepneHaukyIsspHOCT HpsAMOM U IUIOCKOCTH. llepneHnukynsap u
NMPOCTPAHCTBE HAKJIOHHAsA. YTOJd MEXIy NpAMOM M IUIOCKOCTBIO. JIBYIrpaHHBIM yroj. YTOJ MEXKIY IJIOCKOCTSMHU.
[lepneHUKYIAPHOCTD JBYX INIOCKOCTEH. 2
I'eomerpuueckue npeoOpa3oBaHUs NPOCTPAHCTBA: MAPaUICIbHbIM MEPEHOC, CUMMETPUSI OTHOCUTEIIBHO 2
IUIOCKOCTH.
Hapamnensnoe  npoexrupoBanue.  IDnomaxs — oproroHansHoii  npoekuuu.  MzobpaxeHue | g

MIPOCTPAHCTBEHHBIX (PHUTYD.

IlpakTH4yeckue 3aHATUSA

[Ipu3Haky B3aMMHOIO pPaCIHOJIOKEHHUS MNPAMBIX. YOl MEXAY INpsSMBIMH. B3auMHOE pacnoyioKeHue
IPSIMBIX U IUIOCKOCTEN. [lepneHInKynsp 1 HaKJIOHHAA K INIOCKOCTU. YTOJI MEXY PSAMOU U IIJIOCKOCTBIO.
TeopeMbl 0 B3aMMHOM PacIoOJIOKEHUH MPSIMON U ITIOCKOCTH. Teopema 0 TpeX NepIeHIUKYISIPax.
IIpu3Haky u CBOMCTBA NapaJICIbHBIX U NEPHEHIUKYISPHBIX INIOCKOCTEH.

PaccrosiHre OT TOUKM 10 TNIOCKOCTH, OT IIPSIMOU A0 INIOCKOCTH, PACCTOSTHUE MEKTY IITIOCKOCTSIMHU, MEKY
CKPELIMBAIOIUMUCS MPSIMBIMU, MEXAY MPOU3BOJIBHBIMU (HUrypamMu B mpocTpaHcTBe. IlapamnenbHoe
IIPOCKTUPOBAHUE M €r0 CBOMCTBA. TeopeMa O IUIOMAaAu OPTOTOHAJIBHOM MPOEKIMH MHOTOYrOJIbHHKA.
B3anMHoe pacnosioxkeHne NpocTpaHCTBEHHBIX (BuUryp.

XapaKTepUCTHKA OCHOBHBIX BU/0B 1eATEJIBbHOCTH CTYAeHTOB: DOpPMYIUPOBKA U IPUBEAECHUE
JIOKAa3aTeNIbCTB PU3HAKOB B3aUMHOT'O PACIOJIOKEHUS IPSMBIX U IUI0CKOCTel .Pacrio3HaBanue Ha
YepTeKax U MOJEIAX PA3IMUHBIX CIIy4aeB B3aUMHOIO PACIIOJIOKEHUS MIPSAMBIX U INIOCKOCTEN,
apryMEHTHPOBaHUE CBOUX CyxacHUN. DopMynnpoBaHue ONpeeiIeHUN, IPU3HAKOB U CBOKCTB
MapaJuIeIbHbIX U MEPIEHAUKYIISPHBIX INIOCKOCTEN, IBYTPAHHBIX U JIMHEUHBIX YIII0B. BEINO/IHEHNE
ITIOCTPOEHHUS YIJIOB MEXIY MPSMBIMH, IPSIMOU M INTOCKOCTBIO, MEKY INIOCKOCTSIMH I10 OTIMCAHUIO U
pacro3HaBaHUe UX Ha MoAeIAX. [[puMenenne npu3HakoB U CBOMCTB PACIIOIOKEHHUS NPAMBIX U
IJIOCKOCTEH Mpu penieHnu 3a1ad. M300pakeHne Ha pUCYHKaX U KOHCTPYMPOBAHHUE HA MOJEISIX
NEPIEHIUKYIISIPOB U HAKIIOHHBIX K INIOCKOCTH, IIPSMBIX, aPAJIJIEIbHBIX IUIOCKOCTEH, YIII0B MEXKIY
MPSIMOM U TUIOCKOCTHIO M 0OOCHOBaHUH noctpoeHus. Pemenne 3a1a4y Ha BeIUKACIEHUE
reOMETPUUECKUX BEJIMUMH. ONUChIBAaHUE PACCTOSHUSA OT TOUKH JI0 IIJIOCKOCTH, OT IPAMOM 10
IIJIOCKOCTH, MKy TUNIOCKOCTSAMM, MEKTy CKPEIIMBAIOIMMHUCS NMPSIMBIMU, MEXAY MPOU3BOJIBHBIMHU




¢urypamu B mpoctpanctse. DopMynupoBaHHe U TOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHIX

(Teopem cymiecTBOBaHUS, CBOMCTBA). MI300pakeHne Ha YepTekax U MOJACIIAX PACCTOSHHS M 000OCHOBaHHUE

cBouX cyxaeHuid. OnpenesnieHue U BEIYUCICHUE PACCTOSHUM B pocTpaHcTse. [lpumenenue Gpopmyn u
TEOpEM IUIAHUMETPUH JUIsl pelieHns 3a1a4. O3HaKOMIICHUE C MTOHATHEM N1apaJIIIEIIBHOTO
IIPOCKTUPOBAHUSA U €ro cBoMcTBaMU. DOpMyIMpOBaHUE TEOPEMBI O IIIOIIAINA OPTOrOHAIIBHON IIPOEKIIUU
MHOT'OYTI'OJIbHUKA.

[Tpumenenne Teopuu A1 000CHOBAHUS TIOCTPOCHUH U BEIYUCICHUH. APTyMEHTUPOBaHUE CBOMX
CYXJIEHHUH 0 B3aMMHOM pacIlOJIOKEHUH IIPOCTPAHCTBEHHBIX (PUTYp

BHeayauTopHasi (caMoCTOsITe/IbHAsI) padoTa 00y4aronuxcs

10

Pemrenue 3aa4 o reme «I'eoMerpudeckne GUTypbl Ha TIOCKOCTH

CocraBnenune Ta6J'II/II_[I)I o Teme «B3anmHoe PACIIOJIOKCHHUC IIPSAMBIX H IUIOCKOCTEH B IMPOCTPAHCTBC)

Cocrasiienue Tabauipl o reMe «llapaienbHOCTh B IPOCTPAHCTBEN

Pemenue 3amau mo treme ((HpﬂMLIC " IIJIOCKOCTH B IIPOCTPAHCTBC)

BAINIDNIDN

Tema 5

12

NINWWIN

KomoOunaropuka

OcCHOBHbIE OHATHS] KOMOMHATOPHUKHU.

3agauu Ha MOJCYET YUCIIa Pa3MELICHUH, IEPECTaHOBOK, COYETaHUM.

Pemienue 3aau Ha nepeGop BapuaHTOB.

®opmyna 6bunoma Herotona. CBoiicTBa OMHOMUHAIBHBIX K03 ummenToB. Tpeyronpauk [lackas.

XapakTepuCcTHKA OCHOBHBIX BH/I0B 1eATeJIbHOCTH CTYAeHTOB: V3yueHue npaBuia KOMOMHATOPUKHU
Y IPUMEHEHUE NPU pellieHuH KOMOMHATOPHBIX 3aa4. Perienne KoMOMHATOPHBIX 33J1a4 METOJI0M
nepebopa u Mo NpaBUILy YMHOXKEHUS.

O3HaKOMJIEHHE C TOHSATUAMUA KOMOMHATOPHUKU: pa3MEIIEHUsIMHU, COYETAHUIMHU, IEPECTAHOBKAMHU U
dopmynamu as ux BelurciaeHus. OObsiCHEHHEe U TpUMeHeHHne (HopMYIT JUIs BEIYUCIEHHS pa3MeIleHHH,
MepEeCTaHOBOK M COUYETaHUM NpH pereHuu 3aaa4d. O3nakomiienrne ¢ OunomoM HerotoHa
TpeyroiabHuKoM [lackais. Pemenne npakTH4eckux 3a1a4 ¢ UCIOJIb30BaHUEM IOHATUIN U MIPABUI
KOMOMHATOPUKHU

BHeaynnTopHas (caMocTOsITeIbHAsI) PadoTa 00y4aOIINXCS

CocrapiieHre MPE3CHTAINH 110 TeME « JTEMEHTBI KOMOMHATOPUKI

Tema 6

16




Koopannatsl
BEKTOPbI

H

IIpsimoyronbHas (IekapToBa) cUCTEMa KOOPAMHAT B NpocTpaHcTBe. PopMyiia pacCTOSHUS MEXAY ABYMs
TOYKaMHU. Y paBHEHHUS CPepbl, TUIOCKOCTH U TIPSMOIA.

Bextopsl. Monyne Bektopa. PaBeHcTBO BekTOpoB. Ci10KEHNE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCJIO.
PasznokeHne BekTopa Mo HalpaBiICHUSAM. YTOJI MEXAYy ABYyMs BekTopamu. IIpoekiust BekTopa Ha OCh.
Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnons3oBaHue KOOpAMHAT M BEKTOPOB IMPH PEUICHUM MATEMaTUYECKMX W MPUKIAJHBIX 3aad.
IpakTHYeckne 3aHATHS

Bekrtopel. [lelictBus ¢ Bektopamu. JlekaproBa cucTeMa KOOpPJIMHAT B IPOCTPAHCTBE. YpaBHEHUE
OKPYXHOCTH, cephl, I0CKOCTH. PaccrosHue mMexay Ttoukamu. JIeMCTBHS C BEKTOpaMmH, 3aJaHHBIMHU
KoopauHatamu. CKasipHOE POU3BEAECHUE BEKTOPOB.

BexropHoe ypaBHEHHUE IIPSIMOU U IIIOCKOCTH.

Hcnonbs30BaHne BEKTOPOB MPU AOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

10

XapaKkTepuCcTHKA OCHOBHBIX BU/J0B JeSITeJIbHOCTH CTY/1eHTOB: O3HAaKOMIIEHUE C IOHATUEM BEKTOpA.
N3ydyeHue nexapToBOil CHCTEMbI KOOPIMHAT B IIPOCTPAHCTBE, IOCTPOCHUE 110 3aJaHHBIM KOOPANHATaM
TOYEK M IJIOCKOCTEH, HaX0XKIeHNEe KOOPANHAT ToueK. HaxoxaeHne ypaBHEHUH OKPYKHOCTH, CEpHI,
IJIOCKOCTH. Bprunciienne paccTossHui Mexay ToukaMu. 3ydenne cBOMCTB BEKTOPHBIX BEJINYMH,
IIPaBUJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, ITPABUJI HAXOXKICHUSA KOOPINHAT BEKTOpa
B IIPOCTPAHCTBE, IPABUJI ACUCTBUN C BEKTOPAMH, 3aJaHHBIMU KOOPJUHATAMH.

[IpuMeHeHne Teopuu pyU PELICHUH 3a7a4 Ha JEUCTBUS C BEKTOpaMHu. V3ydeHne CKaJsipHOTro
IIPOU3BE/ICHUS BEKTOPOB, BEKTOPHOI'O YpaBHEHUS NPAMOM U I1ockocTu. IIpuMenenue reopun npu
pelIeHnN 3a/1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPJAUHATHBIN METOJI, IPUMEHEHUE BEKTOPOB IS
BBIYHCJICHHS BEJINYMH YIJIOB U paccTOsAHUN. O3HAaKOMIIEHHE C I0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUN
0 B3aMMHOM PaCIOJIOKEHUH IPSIMBIX U TUIOCKOCTEN € UCIIOJI30BAHNEM

BEKTOPOB

BueaynnTopHas (caMocTOsITeIbHAsI) PadoTa 00y4alOIINXCs

CocTaBiieHre Ipe3eHTalnn «/]ekapToBbl KOOPAMHATHI Ha MJIOCKOCTH U B IPOCTPAHCTBE

Cocrapienue Tabnuibl «KoopauHaTel U BEKTOPb (POPMYIIBI I pellieHHs 3a/1a4)

N

w

Pemenue 3ana4 no teme «KoopAMHATHI U BEKTOPB»

Tema 7

31

OcHOBBI
TPUTOHOMETPHH

OcHoBHbIe NMOHATHA PanuanHas Mepa yria. BpamarensHoe neukeHne. CMHYC, KOCUHYC, TAaHTE€HC U
KOTaHI'€HC YHCIIA.

OcHoBHBIE TPUTOHOMeTPUYecKkHe ToxaecTBa Oopmyiel npuBeneHus. PopMyIibl CiokeHUs. DOpMyIIbI
yaBoeHus. @opmyIibl IOJIOBUHHOIO yIila.

IIpeoOpa3oBanusi mnpocTedlIMX TPUTOHOMETPHYECKHUX BbIpaxkeHuid. I[IpeoOpazoBanue cymmbl
TPUTOHOMETPUYECKHX (DYHKIMI B mpou3BeneHHME U MPOU3BEACHHUA B CyMMy. BblpaxkeHue
TPUTOHOMETPUYECKHUX (YHKIIHI Yyepe3 TAaHTe€HC MOJIOBUHHOTO apryMEHTa.

1,2




Tpuronomerpuveckne ypaBHeHUsi 1 HepaBeHcTBa [Ipocreiilline TPUTOHOMETPUUECKUE YPaBHEHUSI.
[Ipocreitimme TpuroHoMeTpuueckne HepaBeHCTBa. (OOpaTHbIE TPUTOHOMETPHUYECKHE (PYHKITHU.
ApKcHHYC, apKKOCUHYC, apKTaHI'€HC.

IIpakTuyeckue 3aHATUA PagranHbii METO U3MEPEHHUS YIIIOB BPAlIEHUS U CBA3b C IPaJyCHOU MEpOH.
OCHOBHBIE TPUTOHOMETPHUECKUE TOKAECTBA, (DOPMYJIIBI CIOKEHHS, YABOCHUS, TPeoOpa3oBaHNEe CyMMBI
TPUTOHOMETPUYECKHUX (PYHKIIMI B IPOU3BEIEHUE, TPeoOpa30oBaHKe IPOU3BEICHUS TPUTOHOMETPUYECKUX
¢bynkuuii B cymmy. Ilpocreiimime TpUrOHOMETpPUYECKHE YpaBHEHUS W HepaBeHcTBA. OOparHbIe
TPUTOHOMETpHYECKHE (PYHKIMU: apKCUHYC, apKKOCUHYC, ADKTAHT€HC.
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XapakTepuCcTHKA OCHOBHBIX BH/I0B AeAATEIbHOCTH CTYAeHTOB: V3yueHue painaHHOro MeTo1a
M3MEPEHUs YIJIOB BPAILEHUs U UX CBA3M C IpagycHON Mepoil. M300pakeHue yriioB BpalleHus Ha
OKPY’KHOCTH, COOTHECEHUE BEIMUYUHBI YIJIA C €ro pacnojoxeHueM. @opMyIupoBaHue ONPEIEIeHUN
TPUTOHOMETPUUECKUX (DYHKLHMH AJIS YIIIOB MOBOPOTA U OCTPHIX YIVIOB MPSMOYTOJIBHOTO TPEYTOJbHUKA U
00BsICHEHUE WX B3aMMOCBS3U [I[puMeHeHne OCHOBHBIX TPUTOHOMETPHUYECKUX TOMXKIECTB ISl BRIYMCICHUS
3HaYeHUH TPUTOHOMETPUUECKUX (PYHKIMM 110 01HOM M3 HUX. V3ydeHne OCHOBHBIX (HOpMYII
TPUTOHOMETPHHU: (HOPMYJIBI CIIOKEHHSI, YIBOCHUS, IIPEOOPA30BAHMSI CyMMbI TPUTOHOMETPHUYECKUX
(GbyHKUIMI B IpOU3BEIEHUE U IPOU3BEICHUS B CyMMY U IPUMEHEHHE NPU BBIYUCICHUN 3HAUCHUS
TPUTOHOMETPUUECKOTO BBIPAXKEHUSI U yNpoIleHus ero. O3HakoMJIEHHE CO CBOMCTBAMU CUMMETPUU
TOUYEK Ha €JMHUYHON OKPYKHOCTH U IPUMEHEHHUE UX /s BbIBoJIa popMyil mpuBeneHus Pemienue mno
dbopMynaM U TPUTOHOMETPUIECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHHIH.
[IpumeHeHHe 00X METOI0B PELCHHs ypaBHEHUH (IIpUBECHUE K JIMHEHHOMY, KBaIpaTHOMY, METO]{
pa3ioKeHus: Ha MHOXKUTEIH, 3aMEHbI TIEPEMEHHON ) IPU PEIIEHUH TPUTOHOMETPUUYECKUX YPAaBHEHUH.
YMeHune oTMedaTh Ha Kpyre pelieHns IPpOCTEHIINX TPUTOHOMETPUUYECKUX HepaBeHCTB O3HAKOMIIEHHE C
MOHATHEM OOpaTHBIX TPUTOHOMETpUUECKUX (GyHKUUU. M3yuenue onpeneneHuii apkcunyca,
apKKOCHHYCa, apKTaHI'eHca Yncia, GOPMYIMPOBAHUE UX, U300pakeHNE Ha €IMHUYHON OKPYKHOCTH,
IIPUMEHEHNE ITPU PEIICHUN YpaBHEHUI

BHeaynuTopHasi (caMocTosiTe/IbHAsA) padoTa 00y4arUIuXcs 16
Penienue 3a1a4 Ha BBIYMCICHNE 3HAUEHUI TPUTOHOMETPHUYECKUX (DYHKIMUH 2 2
Pemenne 3amaud no reme «@OopMyssl TPUTOHOMETPUI 6 2
CocraBneHne KOMITBIOTEPHOH MTpe3eHTaluu 1o TeMe «OmnpeneneHne pacCTOSHUS 10 HETOCTYITHOM TOUKH. | 8 3
OrnpesesieHne BBICOTHI HEJOCTYITHOTO MTPEAMETA
Tema 8 18 2
@®yuknun u ux | ODyHkuum.
CBONCTBA n | OGnacTb ONpeseseHns U MHOXKECTBO 3HaueHui; rpaguk QyHKIMM, mocTpoeHne rpagukoB QyHKumi, | 4
rpapuxku 3aJIaHHBIX Pa3JIMYHBIMU CIIOCOOAMHU.
CpoiicTBa (yHKIMH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAHUYEHHOCTbH, MEPUOJAUYHOCTB. 10

[IpomexyTku Bo3pacTaHUsl U yOBbIBaHHS, HauOOJbIlIee U HAaHMEHbIlIEEe 3HAYEHMsI, TOUKH SKCTpEMyMa.
I'padpuueckas unrepnperanus. [Ipumepsl (QyHKIMOHATIBHBIX 3aBUCMMOCTEH B pEaJIbHBIX Mpolieccax M




ABNCHUSIX. Apudpmerndeckue onepaunu Hajx GyHkuusamu. Cnoxxnas pyHkuus (kommo3uiwst). [lonstue o
HENPEepbIBHOCTH (DYHKIUH.

Ooparuble Qpynkuuu. OOnacTh ompeneneHuss W o0NacTh 3HaYeHUH oOpatHoil ¢(yHkumu. ['padpuk
o0paTHO# (yHKITUH.

CreneHHble, MoKa3aTe/lbHble, JorapupmMuieckue U Tpuronomerpuyeckue ¢pynkuum. OOpaTHbie
TpuroHomerpuueckue ¢yHkuuu OnpeneneHust QyHKUuH, uxX cBoiictBa u rpapuku. [IpeobpazoBanus
rpadukoB. IlapamienbHbIi TEpeHOC, CHMMETPHUS OTHOCUTEIBHO OCEeH KOOpAMHAT U CHUMMETPHSA
OTHOCHUTEJIBHO HayaJla KOOPAUHAT, CHMMETPUS OTHOCUTENIBHO IPSAMOM Y = X, PaCTSDKEHUE U CKAaTUE BIOJb
0Cey KOOpAUHAT.

I[MpakTuyeckune 3aHATHSA

[Ipumepsl 3aBUCHMOCTEH MEXIy MEPEMEHHBIMH B PEAJIBHBIX IIPOLECCaX M3 CMEXKHBIX JAUCLHUIUIMH.
Onpenenenue Gpynkuuii. [loctpoenune u urenue rpaduxos pynkuuii. Mccnenosanue pynkuuu. CpoiicTa
JUHEWHOW, KBaJpaTHYHOW, KYCOYHO-JIMHEWHOW u IpoOHO-muHelHoW ¢(yHknuii. HenpepoiBHbIE U
nepuoandeckue GyHkiuu. CBolcTBa U rpa KU CUHYCA, KOCUHYCa, TaHI'€Hca U KoTaHreHca. OOpaTHble
¢ynkuun u ux rpaduku. OOpatHble TpuroHomerpuyeckue ¢yHkuuu. I[IpeoOpasoBanusi rpagduka
¢bynkuuu. 'apmonuueckue kosneOanus. I[lpukmagueie 3amaun. I[lokazaTenbHble, Jorapumuyeckue,
TPUTOHOMETPUUECKHE YPABHEHHUS U HEPABEHCTBA.

XapaKkTepuCcTHKA OCHOBHBIX BUJ0B AeATEJIbHOCTH CTYAeHTOB: O3HAaKOMIICHUE C IIOHATUEM
MIEPEMEHHOH, TPUMEpaMy 3aBUCUMOCTEH MEXTy epeMeHHbIMHI. O3HAaKOMIICHHE C TIOHSATHEM Tpaduka,
oIpeJiesIeHUe MPUHAUICKHOCTH TOUKHU Tpaduky ¢pyHkuuu. Onpenenenue no Gopmyiie npocreiieit
3aBHCHMOCTH, BHJIa ee rpaduka. Beipaxkenue no gpopmyse oHON epeMEHHON uepes ApyTrue.
O3HakomJieHHE ¢ onpezeneHrneM GyHKINHU, GOpMyIUpPOBaHHE €ro.

Haxoxpaenue obnactu onpenenenns u o01acTy 3HadyeHU pyHkunn O3HaKOMIIEHUE C TpUMEpaMu
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHbIX MPOIeccax U3 CMEKHBIX TUCHMITIMH. O3HaKOMIIEHHUE C
JI0Ka3aTeJIbHBIMU PACCYKICHUSIMU HEKOTOPBIX CBOIMCTB JIMHEHHOW U KBaApaTUYHOW (DyHKIUH,
MIPOBE/ICHUE UCCIIEIOBAHUS JIMHEHHOM, KyCOUHO-TUHEHHOM, APOOHO-ITNHEIHOMN U KBaJpaTUUYHOM
¢byHKMH, noctpoeHue ux rpagukos. [loctpoenue u uyrenue rpadguxos pynkumii. Uccnenopanue
¢ynkuuu. CocraBieHue BU0B (DyHKIMIA O JAHHOMY YCJIOBHIO, peIlICHHE 33]]a4 Ha SKCTPEMYM.
Brinmonnenue npeoOpa3oBanuii rpaduka pynkuun M3ydenue noHsatus oOpatHoil pyHKINH,
OIlpeZe/ICHUE BUA U T10-

cTpoeHue rpadguka 0OpaTHON (HYHKIMH, HAXOXKICHHUE €€ 00JIaCTH ONPeIeTICHUs U 00JIaCTH 3HAYCHHH.
[IpumeHeHne CBOWCTB (YHKIUH MPU MCCIIEJOBAHUHN YPAaBHEHHUH 1 PEIICHNH 3a/1a4 HA SKCTPEMYM.
O3HaKOMJIEHHE C TIOHSTHEM CJIOKHOU (yHKIIMU Brruncienue 3HaueHNN QyHKIMI 110 3HAYEHUIO
aprymenTa. Omnpenenenue mojJoKeHus! TOYKH Ha rpaduke 1Mo ee KOOpArHaTaM U Hao0OopOT.
Hcnonb3oBanre CBOMCTB PyHKUMMN U1 CpaBHEHMsI 3HAUEHUH CTere-

Heil u norapudmos. [TocTpoenue rpadukoB CTeNEHHBIX U Jorapupmudeckux GpyHkiuii. Pemenue
MIOKAa3aTeIbHBIX U JOrapu(PMHUUECKUX YpaBHEHHH U HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAaM.




O3HakoOMJICHHE C TIOHATHEM HETIPEPBIBHOM MepHoandYeckoi pyHKIUH, HOpMyIHpOBAHNE CBONHCTB
CHHYCA U KOCHHYCa, IOCTPOEHUE UX rpaduroB. O3HAKOMIIEHHUE C TOHATHEM FapMOHUYECKUX KOJIeOaHUI
U TIpUMepaMH FTapMOHUYECKUX KOJIeOaHH 11l ONMCaHUs IPOIIECCOB B (hU3HKe

U Ipyrux o6sactsx 3HaHus. O3HaKOMJICHHE C MIOHATHEM Pa3pbIBHOM NEpUOINYECKON QyHKIUH,
(opMyIHMpOBaHUE CBOMCTB TaHT€HCA U KOTAHT'€HCA, TOCTpOeHHe uxX rpadukos. [Ipumenenue cBoiicTs
(GyHKUMHI 17151 CpaBHEHUS 3HAaYEHUI TPUTOHOMETPUUYECKUX (DYHKIIMMH, peIIeHUs] TPUTOHOMETPHUUECKUX
ypaBHeHui. [locTtpoenue rpadukoB 0OpaTHRIX TPUTOHOMETPHUECKUX (DYHKIMNA U ONpeeTICHHE 1O
rpadukaM UX cBOMCTB. BoinonHeHue npeobpa3zoBanus rpaMKoB

BHeayauTopHasi (caMoCTOsITe/IbHAsI) padoTa 00y4aronuxcs

Pemrenue 3a1a4 Ha HAXOXIEHUE 00JIACTH ONIPESIICHUs] U MHOKECTBA 3HAUYCHUH (DYHKIIMU

Pemenue 3amau o reme «MccnegoBanue GyHKIIHN

Pemenue npumepoB «CBoiicTBa PYHKITUN

N

Tema 9

26

NINININ

MHOI‘OFpaHHI/IKH u
KpPYIJbI€ Te€JIa

Bepmunsl, pedpa, rpann MHOTrOrpanHuKa. Pa3BepTka. MHOTOrpaHHBIE YTIIBI.

Beinykineie MHOrorpannuku. Teopema Diinepa.

IIpusma. [Ipssmas u HaknoHHas npusma. IIpaBuibHas npusma.

[Mapannenenunen. Ky6.

IInpamupa. [IpaBuiibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummerpui B KyOe, B apajuiesienuiesie, B Ipu3Me U MupaMue.

Ceuenus ky0a, IpU3Mbl U IUPAMUIBL.

[IpencraBnenue o MpaBUJILHBIX MHOTOIpaHHHUKAX (TETpa’ipe, Kyoe, OKTasape, 101eKadApe U UKOCadIpe).
Hunuuaap m koHyc. YcedeHHBIM KOHyc. OCHOBaHHWE, BBICOTA, OOKOBasi MOBEPXHOCTh, 0Opasyroias,
pasBepTka. OceBble CEUEHUS U CEUEHUs, IIapajlIeIbHble OCHOBAHUIO.

[ap u chepa, ux ceuenus. KacarenpHasi IIIOCKOCTH K cdepe.

NDEDNDNDDNDDN

XapaKkTepuCcTHKA OCHOBHBIX BH/JI0B JeSITeJIbHOCTH cTyAeHTOB: OnMcaHne U XapaKTepUCTUKa
Pa3IMYHbIX BUJOB MHOTOI'PaHHUKOB, TIEPEUHCIEHUE X JIEMEHTOB U CBOMCTB. M300paskeHune
MHOT'OI'PaHHHUKOB U BBIITOJHEHHE OCTPOCHUS Ha N300paKEHUSX U MOJEIISIX MHOTOI'PaHHHUKOB.
Beruncienue JIMHEWHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX

KOH(Urypanusx, apryMeHTUPOBAaHUE CBOUX CYKIACHUN. XapaKTepUCTHUKA U U300paKeHUE CEUeHHUS,
pa3BEpPTKHM MHOTOI'PAHHHMKOB, BBIYHUCIIEHUE IJI0MAeH noBepXHOCcTeN. [TocTpoenne npocrenmmx
ceueHMit Ky0Oa, mpu3Msl, mupamu il [lpumenenne GpakToB U cBeleHUH U3 IIaHUMeTpun. O3HaKOMIICHHE
C BUJIaMU CUMMETPUI B IPOCTPAHCTBE, GOPMYINPOBAHHE ONPEIEIIEHNN U CBOMCTB. XapaKTepucTHKa
CUMMETPHHU TEJ BPAILLEHUs U MHOIOTPaHHUKOB. IIpuMeHeHne CBOMCTB CUMMETPUH IIPU PEILICHUH 3a1a4.
Hcnonb3oBanne npruoOpeTeHHBIX 3HAHUH [Tl HCCIIEI0BaHUS M MOJEIUPOBAHMSI HECTIOKHBIX 3a7au.
N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJHEHHE PUCYHKOB IO YCIOBUSAM 33734
O3HaKOMJIEHHE C BUJaMH TeJl BpalleHusl, popMyIrMpoBaHUE UX ONpeaeNeHUI U CBOICTB.




DopMyTHUPOBAHUE TEOPEM O CEUSHUU IIIapa IIIOCKOCTHIO U TUIOCKOCTH, KacaTelnbHOU K cepe.
XapakTepucTrKa ¥ H300pakeHUE TeJ BpallleHUsI, UX pa3BEPTKHU, CEUCHUS. PereHue 3amaq Ha
IMOCTPOEHUE CEUYCHU M, BBIYMCIIEHUE JJIMH, PACCTOSIHUM, YIJIOB, tuiomaaei. [Iposenenune qokasaTeabHbIX
paccyXIeHui npu perieHuu 3aaad. [[pumenenre CBONCTB CAMMETPUM TIPH PEIICHUH 3a/1a4 Ha TeJla
BpalieHus, KoMOnHanuo Ten.M300pakeHne OCHOBHBIX KPYTJIBIX TEJN U BHIMIOJTHCHUE PUCYHKA T10
YCJIOBHUIO 33/1a4U

BueaynuTopHas (caMocTosiTe/IbHAsA) padoTa

13

CocraBnenne IMPE3CHTAlU ((HJ'IOH_[aI[B OOKOBOI U MOJIHOM IOBEPXHOCTU MHOT'OI'PaAHHHUKOB»

Cocrasnenue npe3eHTanuu «Tena U MOBEpXHOCTU BpalLlEHUS»

Tema 10

24

Hauyaua
MATEeMATHYEeCKOI0
aHaJnu3a

ITocnenoBareabHocTH. CriocoObl 3a/laHUsl U CBOWCTBA YUCIIOBBIX IocienoBareiabHocTel. [lonsaTue o
nmpezese  IO0CJIEeI0BAaTEIbHOCTH. CymecTtBoBaHue  Ipejena  MOHOTOHHOM — OrpaHMYeHHOU
IIOCJIEJ0BATEIBLHOCTH. CymmupoBanue IIOCJIE0BATEIBHOCTEN. beckoneuno yObIBaro1as
Tr€OMETPUYECKAs] IPOIPECCHS U €€ CyMMa.

IIpousBoanas. Iloniarue o mnpous3BogHONH (YHKIMH, €€ TeOMETPUUECKUMI U (U3NYECKUH CMBICIH.
VYpaBHeHue KacarenbHOW K Tpaduky (yHkiun. [Ipon3BogHbIE CyMMBI, Pa3HOCTH, IPOHM3BEICHUS,
yacTHble. [IpoM3BOJHBIE OCHOBHBIX 3J€MEHTapHbIX (QyHKUuH. [IpuMeHeHue NPOU3BOAHON K
UCCIIeTOBaHMI0 (PYHKIMI 1 mocTpoeHuto rpadukoB. [IponsBoaHbie 00paTHONH (YHKIMU U KOMITO3UITUH
GbyHKIIH.

[IpuMepsl MCIONIB30BAaHUS NPOU3BOJHOM [UIS HAXOXKJICHHsS HAWIY4lIero peuieHus B IPHUKIAIHBIX
3ajauax. Bropas npousBogHas, ee reoMeTpudeckuil 1 pusndeckuit cMpica. HaxoxxaeHue ckopocTu st
rpoiiecca, 3a1aHHOT0 GOopMyIIoN U TpaduKoMm.

IlepBooOpa3nas u uHTerpan. IIpumeHeHHe ompeneNeHHOro MHTErpala s HAXOKIACHWS IUIOLIaan
KpuBoNMHENHHON Tpaneuun. Popmyna Herorona—IJleitbuuna. I[Ipumepsl mpUMeHEHMsI HWHTErpana B
¢bu3nKe U reoMeTpun.

IIpakTnueckue 3ansiTuss YncioBass mocineqoBaTeIbHOCTb, CIIOCOOBI €€ 3aJaHMsl, BBIYUCIECHUS YJIEHOB
nocinenoBarenbHocTH. Ilpenen mocnenoBarenbHOCTH. beckoHeyHO yObIBarolasi TreoMeTpuyecKas
nporpeccus. lIpons3BoaHas: MEXaHMYECKMH M TE€OMETPUYECKUN CMBICI NPOU3BOJAHOW. YpaBHEHUE
KacaTenbHOW B oOmeMm Buze. [IpaBuna u Qopmynsl nuddepeHuupoBanus, TadbIua MPOU3BOJHBIX
anemMeHTapHbIX (QyHKIUNA. MccnenoBanne (QyHKIIMUM C TMOMOIIBIO TPOU3BOAHOW. Haxoxnenue
HauOOJIbIIEr0, HAMMEHBILIETO 3HAUEHHsI ¥ AKCTPEMAIIbHBIX 3HAYCHUH (YHKIIHU.

14

XapaKTepl/lCTHKa OCHOBHBIX BUA0B I€ATCJIBbHOCTH CTYACHTOB: O3HaKOMIICHHE C IOHATHEM
YHCI0BOM OCICa0BAaTCIbHOCTH, criocobamu ee 3aaaHus, BBIYUCICHUAMU €€ YJICHOB. O3HaKOMIICHHE C
IOHATHUEM ITPEACIIa MOCIICA0OBATCIbHOCTH. O3HaKOMIICHHE C BEIYHCICHUEM CYMMBI OECKOHEYHOTO
YHCJIOBOTO psAga Ha NPUMEPC BBIYUCIICHUA CYMMBI OCCKOHEUHO y6LIBaIOIJ_[CI71 FeOMeTquCCKOﬁ




nporpeccuu. Penienue 3a1a4 Ha mpuMeHeHHEe GOPMYJIIbI CyMMbI OECKOHEYHO YOBIBAIOIIEH
reoMeTpuueckoi mporpeccuu O3HaAKOMIJICHHE C TIOHSATHEM MPOU3BOIHOM. M3ydenne u popmynupoBanue
€€ MEXaHUYECKOI'0 U TEOMETPUUYECKOT0 CMbICIIA, U3YUYE€HUE AITOPUTMA BBIYMCIIEHUS] IPOU3BOJHON Ha
IIpUMeEpPE BBIYUCICHHSI MTHOBEHHON CKOPOCTH U YIJIOBOI0 K03 duiimeHTa kacareabHOM.

CocraBieHne ypaBHEHUS KacaTelbHOM B 001IeM Buzie. Y cBOeHHE MpaBwil AU HepeHInpoBaHNS,
TaOJIULB! IPOU3BOJHBIX JIEMEHTAPHBIX QYHKUUHN, TpUMeHeHue i AuddepeHunpoBanus GyHKIMM,
COCTaBIJICHUS YpaBHEHUs KacaTeslbHOU. M3yueHne TeopeM o CBSA3U CBOWCTB (DyHKLIUHU M IPOU3BOIHOM,
(bopMynHMpOBKa HX.

[TpoBeneHue ¢ MOMOIIBIO TPOU3BOTHOM UCCIIEIOBAHUS (PYHKIINH, 3a-TaHHON (OpMYIIOit. Y cCTaHOBJICHUE
CBSI3U CBOMCTB (DYHKIIMH U IPOM3BOJHOMN 10 MX rpadukam. IIpumeHeHrne npou3BoJHOM sl peleHHs]
3aJ1a4 Ha HaXO0XJIEHUE

HanOO0JIbIIEr0, HAUMEHBILET0 3HAUSHHsI U Ha HaXOXKJeHHUE IKcTpeMyMa O3HaKOMIIEHUE C IOHATHEM
MHTETpaja u mepBooOpa3Hoi. M3ydeHne npaBuiia BEIYUCICHHS IEPBOOOPa3HOi 1 TeopeMbl HproToHa—
Jleiionuua. Pemenue 3aay Ha CBSA3b NEPBOOOPA3HOI U ee MPOU3BOAHOM, BEIYMCICHUE IEPBOOOPA3HOM
Ui JaHHOW (yHKIMU. Pemenne 3a1ay Ha npUMEHEeHNEe HHTErpaia sl BBIYUCICHUS (PU3NIECKUX
BEJIMYMH U IUIOIAJEH

BHeaynuTopHasi (caMocTosiTe/IbHAsA) padoTa 00y4aromuxcs 12
Pemenue 3anau mo reme «®opmyiiel 1 paBuiia audQepeHunpoBaHus» 6
Pemenue 3ana4 no teme «lIpuMeHeHne NpOU3BOJHON» 6
Tema 11 15
Hurerpan u ero | [lepBoodpa3nasi m mHTerpa. [IpuMeHeHHe ONpEeeiIeHHOr0 MWHTErpaia Uil HaXOXKACHHS IUIOMIAAN | O
NpUMeHeHHue KpuBoNMHENHHON Tpaneuun. Popmyna Herorona—IJleitbuuma. I[Ipumepsl mpuMeHEHMs] WHTErpana B

¢bu3nKe U reoMeTpun.

N3mepenus B reomerpun O0bveM U ero nsmepenue. MurerpaiabHas popmysna oobema.

dopmyiiel 00beMa KyOa, IPSIMOYTOJIBHOTO Mapajuieenunesia, Npu3Mbl, IUIMHIPA.

®opmyisl 00beMa TUPaMUIbl U KOHYCA.

®opmyIibl MJIOLIAIM TOBEPXHOCTEH HMUIMHIPA U KoHyca. Popmyisl o0beMa Iapa U IUIOMEAaAn chepsbl.
[TogoOue Ten. OTHOIEHUS TIJIOMIAEH TOBEPXHOCTEN M 00BEMOB TTOTIOOHBIX TEJ.

. IIpakTHYecKHe 3aHATHS

Wnrerpan u nepBoobpasnas. Teopema HotoTona—IJleitounna. [IpuMenenne unaTerpaia K BoIYMCICHUIO
(U3MYECKUX BEJTUYMH M TUIOIAICH.

N

N

XapakTepucTHKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH cTY/1eHTOB: O3HAaKOMIIEHHE C MOHATUAMU
IUIOIIAIN U 00beMa, aKCMOMaMHU U CBOMCTBaMu. PelieHne 3a7au Ha BEIYMCIIEHHUE TUIOIMIAJICH MIIOCKUX
¢buryp ¢ npuMeHeHHEeM COOTBETCTBYIOIUX (GopMyIl U (GaKTOB U3 IuIaHuMeTpuu. M3yuenue Teopem o
BBIUUCIIEHUH 00BEMOB MPOCTPAHCTBEHHBIX TEJI, PEIICHHUE 3a/1a4 Ha IPUMEHEHUE (POPMYIT BEIYHCICHHS
o0bemoB. M3yuenne popmyin 11t BBIYMCIIEHUS TUIONIA IeH TOBEPXHOCTEN MHOTOIPaHHUKOB U Tell




BpatieHus. O3HaKOMJICHHE C METOJIOM BBIYHCIICHUS TUIOIIAIU MTOBEPXHOCTH ceprl. Pemenne 3amay Ha
BBIYMCIICHHE TUIOIIAJIC MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI

BHeayauropHas (camocTrosiTe/ibHasi) padoTa 00y4aronuxcs

Perenue 3a1a4 Ha HaXOXICHHE TIEPBOOOPA3HOM

CocraBjicHHE KOMIIBIOTEPHOW TpPE3CHTAlMM Ha TeMy «Moe TMpelcTaBlieHue O TPOM3BOJHON H
1epBOOOPa3HOI

Pemenue 3agau «llmomaas KpMBOJIMHEUHOW TPANICIIN

Tema 12

12

JJleMeHTBhI TeOpUM
BEPOSITHOCTH.
DJIeMeHTbI
MaTeMaTH4YeCKOH
CTATUCTHKH.

CoObITHE, BEpOSTHOCTh COOBITHS, CIOKEHUE U YMHOXKEHHUE BeposTHOCTel. [loHAaTHe 0 HE3aBUCUMOCTH
coObIThid. JluCKpeTHas ciydaiiHas BEIWYHMHA, 3aKOH €€ pachpelencHus. UUCIOBBIE XapaKTEPUCTHKU
JUCKPETHOM cllydyaiiHOM BenuuuHbI. [IoHsATHE 0 3aKOHE OOJIBIINX YHCE.

[IpencraBnenne MaHHBIX (TAOMUIBI, AMArpaMMbl, IpaduKu), TeHepaldbHas COBOKYIMHOCTb, BBIOOPKA,
cpenHee apudmerndeckoe, menuana. [loHsTHe O 3agadax MaTeMaTHYeCKOW CTaTUCTUKU. PerieHue
MPAKTUYECKHUX 3a/1a4 C MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

IIpakTnyeckue 3ansitusi Victopus pa3zButust KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEHN U CTATUCTUKHU U UX
pPOJIb B Pa3UYHBIX Cepax UYeIOBEUCCKOW KHU3HEAeITeabHOCTH. [IpaBuna koMOMHaTOpHKU. Peme-Hue
KOMOMHATOPHBIX 337a4. Pa3Merenus, couetaHusi U nepectaHoBKUM. buHom HbIOTOHA UM TpeyroiabHUK
[Tackass.

[Ipuknagueie 3agaun. Knaccuueckoe onpeneneHue BEPOATHOCTU, CBOMCTBA BEPOSITHOCTEH, TEOpEMa O
CymMMe€ BeposiTHOCTeW. Brruncienue BepositHocTed. IIpukiianneie 3amaun. [IpencraBieHue 4MCIIOBBIX
nanHbIX. [IpuknagHelie 3a1aun.

XapakTepuCcTHKA OCHOBHBIX BUJ0B JAeSITEJIbHOCTH CTYAEHTOB: V3yueHne KI1acCu4ecKoro
ONPEAEIIEHUSI BEPOATHOCTH, CBOMCTB BEPOSATHOCTH, TEOPEMBI O CyMME BEpOATHOCTEN. PaccmoTpenue
MIPUMEPOB BBIUMCIICHUS BEPOSTHOCTEH. Perienne 3aa4 Ha BHIYUCIICHUE BEPOSITHOCTENH COOBITHH.
O3HakoOMJIEHHE C MPEACTABICHUEM YUCIOBBIX JAHHBIX U UX XapaKTEepUCTHUKaMU. Perienue
MPAKTUYECKHUX 3a/1ad Ha 00pabOTKY YMCIIOBBIX JIAHHBIX, BEIUUCIEHNE UX XapaKTEPUCTUK

BueaynnTopHas (caMocTosiTe/IbHAsA) padoTa 00y4aromuxcs

CocraBneHue IMMPE3CHTAllH «DIIEMEHTBI TCOpHUUn BepOHTHOCTeﬁ 1 MaTeMaTHUYECKOM CTaTUCTUKU

Tema 13

20

YpaBuenus "
HEPaBEHCTBA.

YpaBHeHnusi M cucTeMbl YypaBHeHHWil. PamnoHanbHble, UppalMOHAIbHBIE, TMOKAa3aTelbHbIE U
TPUTOHOMETPUYECKHE YPaBHEHUS U CUCTEMBI. PABHOCHIIBHOCTD YpaBHEHUH, HEPABEHCTB, CUCTEM.
OcHOBHBIE TpHUEMbl WX peleHus (pa3ioKeHWe Ha MHOXKHUTENIH, BBEACHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, TpapuecKuii MeTox).

HepaBencrBa. PanirionanbsHble, MppaliMoOHaIbHbIE, MOKA3aTEeIbHbBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PEIICHUS.




Hcnonb3oBanue CBOMCTB M TpapuKkoB (YHKIMH TpU pEIICHUH ypaBHEHUH M HEpaBEHCTB. MeTon
nHTEpBaoB. M300pakeHre Ha KOOPAMHATHOM TJIOCKOCTH MHOYKECTBA PEIICHUH YpaBHEHU U HEPABEHCTB
C IByMs IEPEMEHHBIMH U UX CUCTEM. 2
[Tpuknanueie 3agaun [IppumeneHne MaTeMaTHuYeCKUX METOIOB JUJISl PELICHUS COACPKATENbHBIX 3a1a4 U3
pa3- IMYHBIX 00NacTe HAyKW M NpakTUku. VHTepnperanus pe3ylibraTa, y4eT pealbHbIX OrpaHUYCHUN.
IIpaktuyeckne 3ansitusi KopHu ypaBHeHuil. PaBHocwibHOCTH ypaBHeHuid. [IpeoOGpasoBanue
ypaBHeHu. OCHOBHBIE NPUEMBI PELIEHUs ypaBHEHMH. Pemenue cucrem ypaBHeHuil. Mcnonp3oBanue
CBOMCTB U rpaduKkoB PYHKIMIA JUIg pelieHus] ypaBHEHUN 1 HEPABEHCTB.

O3HakoMJIEHHE C MPOCTEHIIMMU CBEJEHUAMU O KOPHSAX alredpanyeckux ypaBHEHUH, OHITUAMUI
HCCIIeIOBaHMsI YPaBHEHHUH U cUCTeM ypaBHEHMH. M3yueHne Teopun paBHOCUIBHOCTH YPaBHEHUH U ee
npuMeHeHus. [loBTopeHue 3anucu pelieHus CTaHIapTHBIX YpaBHEHUH, IPUEMOB peoOpa3oBaHus
ypaBHEHMH JJIs CBEJIEHUsI K CTaHIapTHOMY YPaBHEHUIO. PellieHue palmoHanbHbIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U TPUTOHOMETPHUECKUX YpaBHEHH U cucTeM. Vcronp30Banue cBOCTB U rpadukoB
GbyHKUMH 1715 perieHus ypaBHeHU. [loBTopeHre 0OCHOBHBIX IPUEMOB pellIeHHsI cUcTeM. PereHue
ypaBHeHI/If/'I C IPUMCHCHHUEM BCCX IIPUCMOB (paSJ'IO)KeHI/Iﬂ Ha MHOXXUTCJIN, BBEACHUA HOBBIX
HEU3BECTHBIX, 0JCTAaHOBKH, I'pauueckoro MeToaa).Pemenre cucreM ypaBHEHUH ¢ IPUMEHEHUEM
pa3auyYHbIX cr1oco60B. O3HaKOMIIEHHE ¢ OOLIMMU BOIIPOCAMU PELLIEHUSI HEPABEHCTB U MCIIOIb30BaHUE
CBOWCTB U rpauKOB (QYHKLUI NP pellIeHNH HEpaBEHCTB. PelieHre HepaBeHCTB U CUCTEM HEPABEHCTB C
MMPUMCHCHUCM Pa3JINYHBIX cr1oco0oB. HpI/IMeHeHI/Ie MAaTCMaTUYCCKUX MECTOAOB I PCIICHUA

CoJIep KaTeNbHBIX 33a4 U3 pa3IMYHbIX 001acTeil HayKu U NpakTUKU. MIHTeprpeTupoBaHue pe3yibTaToB
C YYETOM PEATbHBIX OrPAaHUYEHUI

BHeaynuTopHasi (caMocTosiTe/IbHAsA) padoTa 00y4aromuxcs 10
Pemrenue ypaBHeHUI > 3
Pemennie HepaBeHCTB S 3
HUTOI'O: aynuTopHBIX 234

CaMOCTOSITEIIEHOM paboThI CTYIEHTOB ééi
BCETO:

el A =

JU71st XapaKTepUCTUKH yPOBHSI OCBOEHHS Y4€OHOT0 MaTepHaja NCHIOIb3YIOTCS CIEAYIONIe 0003HAYCHUS:

1. — o3HaKOMHUTENbHBIH (y3HaBaHHE N3YYEHHBIX OOBEKTOB, CBOMCTB);

2. — peNpOAYKTHBHBIH (BBIOIHEHHUE JICITEIBHOCTH 10 00pa3Ily, HHCTPYKIIUH, METOJHYSCKIM PEKOMEHIAIMSM UITH TI0J1 PYKOBOJICTBOM IPEIOAaBaTelis);
3. — IpOYKTHUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BHIITOJTHEHUE JICSITEIBHOCTH, PEIICHNE TPOOJIEMHBIX, CUTYallMOHHBIX 3a/1aHUH).




3. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI JUCIUITIMHBI

3.1 TpeGoBaHus K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY

ol0ecrnieyeHUI0
OcBoeHue mporpaMMbl yueOHOM nuciuiuinibl «MaTtemaruka: anredpa U Hadyana
MaTEeMaTHYECKOro aHalli3a; FTEOMETPHS» MpeioiaraeT Hajluurue B mpodeccunoHalIbHOMI
00pa30BaTeNbHON OpraHu3allii, peaTn3yoieid 00pa3oBaTeNbHYI0 MPOTPAMMY CPETHETO
obmiero oopaszoBanus B mpenenax ocsoenuss OIIOIT CITO Ha 6a3e 0CHOBHOTO OOIIIETO
oOpa3oBaHus, yaeOHOT0 KabMHETa, B KOTOPOM UMEETCS BO3MOKHOCTh 00€CIIeYHTh
oOydaromumMcsi cBOOOAHBIIH 10ocTyn B UHTepHET BO BpeMsl Y4eOHOI0 3aHSITUSI U MEPUO/T
BHeY4eOHOI 1eSITeJIbHOCTH.

[Tomemenue kabuHeTa JOHKHO YIOBIETBOPATH TpeOoBaHUsIM CaHUTapHO-
AMUAEMUOIOTHYeCKUX mpaBil 1 HopMaTuBOB (CanllnH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO
TUIIOBBIM 000PYAOBaHHUEM, YKa3aHHBIM B HACTOAIIUX TPEOOBAHUAX, B TOM UUCIIE
CHEeMATM3UPOBAHHON y4eOHON MEOEBbIO U CPeCTBAMU O0YUYEHUS, TOCTATOUHBIMH IS
BBITIOJTHEHUS TPEOOBAaHUH K YPOBHIO TIOJITOTOBKH O0YYaIOIIUXCSI.

B xabuHeTe M0JDKHO OBITh MYJIBTUMEANIHOE 000pyT0BAaHHUE, TOCPEICTBOM KOTOPOTO
YY9aCTHUKH 00pa30BaTEIBHOTO MPOIecca MOTYT MPOCMATPUBATh BU3YAIbHYIO HH(POPMAITUIO
[0 MaTeMaTHKe, CO3/1aBaTh MPE3EHTAINH, BUIEOMATEPHAIIbI, UHBIE TOKYMEHTHI.

B coctaB yueOHO-METOIUYECKOTO U MaTEPUATLHO-TEXHHUECKOT0 00ECIIeUeHUs TPOrPaMMBbI
yueOHOU qUCIMILTUHBI «MaTteMaTuka: airedpa u Hadyajga MaTeMaTUYEeCKOTo aHAIH3a;
TEOMETPHUS» BXOJISAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMITJIEKC MPeTogaBaTes;

* HarJsiIHbIC TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOuII, TUIAKATOB, TOPTPETOB BHIIAIOIINXCS
YYCHBIX-MAaTEMATHKOB | JIp.);

* HH(pOPMAIIMOHHO-KOMMYHHKATHBHBIC CPEJICTRA;

* SKPaHHO-3BYKOBBIE TIOCOOUS;

* KOMILJIEKT TEXHUYECKOM TOKYMEHTAIIMH, B TOM UK CJIe MMaclopTa Ha CpecTBa 00yUeHHUs,
WHCTPYKIMHU TIO UX MCIIOJIb30BAHUIO M TEXHHUKE 0€30MacHOCTH;

* OUOMMOTEeUHBIN POHI..

3.2.AudopmanuonHoe odecrieyenne 00yueHust

Pexomenayemasi imreparypa

Jlna cmyoenmoe

bamvakoB M.M. MaTtematuka: anredpa 1 Hayajia MaTeMaTUYECKOT0 aHalln3a,
reoMeTpHsl: Y4eOHUK JUIsl CTYJEHTOB NMPpOo(ecCHOHANBHBIX 00pa30BaTeIbHbIX
opraHu3anyii, oceanBaronmx npodeccun u cneunansuoctu CI10. — M.,2017
bamvakoB M.M. MaTtematuka: anredpa v Hadaia MaTeMaTHYECKOTO aHalln3a,
reometpusi: COOpHUK 3a7a4 Npo(UIBHON HAIIPABICHHOCTH: yuel. mocodue st
CTYJEHTOB IpodeccnoHalIbHBIX 00pa30BaTeNIbHBIX OpraHU3alIfil, OCBaUBAIOLINX
npodeccun u cienuaibHocTH CI1O. — M.,2017

bamvakoB M.M. MaTtematuka: anredpa 1 Hayajia MaTeMaTHYECKOT0 aHalln3a,
reoMeTpusi: 3a1a4yHuK: y4el. mocoOue A CTYAEHTOB MpodeccnoHanIbHbIX
o0Opa3oBaTeNbHbIX OpraHU3allHii, OCBaUBAIOUINX MPO(ECCUU U CTIeHUaTIbHOCTH
CIIO. - M.,2017



bammvakos M.M. MaremaTuka: anrebpa u Hadajla MaTeMaTHYECKOT0 aHalln3a, TeOMETPHSI:
DNEeKTPOHHBIN yueld.- METO/I. KOMIUIEKC JUIsl CTYIEHTOB MpOo(heCCHOHATbHBIX
00pa3oBaTeNbHBIX OpPraHU3alnii, OCBAaUBAIOIIUX MPpopeccun U

crenuransHoctu CITO. — M.,2017

I'yces B.A., I'puropses C.I'., IBonruna C.B. Maremaruka: anredpa u Hauana
MaTEeMaTHYeCKOT0 aHAJIN3a, TeOMETPUS: YUeOHHUK IS CTYACHTOB

npodeccroHabHBIX 00pa30BaTEeNbHBIX OPraHU3allHi, OCBAaUBAIOUINX TPOGECCHH U
cuneruainpaoctu CIIO. — M.,2017

onoinumenvHoble UCHOUHUKU:

bamvakoB M.M. Matematuka (6a30BbIi ypoBeHs). 10 kimacc. — M., 2014.
bammvakoB M.M. Matematuka (6a30BbIi ypoBeHs). 11 kimacc. — M., 2014.
bammvakoB M.M. AnreOpa u Hadana aHanu3a, reomerpus. 10 kmace. — M., 2013.

>

bammvakos M.M. MaremaTuka (6a30BbIit ypoBeHb). 10 kinacc. COOpHHK 3a1a4:
yueb.mocodbue. — M., 2008.
5. bamvakoB M.M. Matematuka (60a30Bblil ypoBens). 11 kitace. COopHUK 3a1a4:
yueb.mocodue. — M., 2012. I'yceB B.A., I'puropses C.I'., UBonruna C.B. Matemartuka st
npodeccuii ¥ CrieNUaIbHOCTEH CONMANTBHO-9KOHOMUYECKOTO MPOGMIIst: YUeOHUK IS CTYI.
yupexaeHuit cpea.npod. oopasoanus. — M., 2014.
6. Komsirun FO.M., Tkauea M.B, ®eneposa H.E. u ap. Maremaruka: anre6pa u
Hayajla MaTe-MaTH4ecKoro aHaiau3a. AinreOpa 1 Hayajla MaTEMaTUYECKOro aHainu3a (6a30BbIi
u yrinyonenusiit ypoBuu). 10 knace / moxg pea. A. b. XXwxkuenko. — M., 2014.
7. Komsrun FO.M., Tkauea M.B., ®eneposa H.E. u np. Marematuka: anredpa u
Hayaja MaTe-MaTHYeCcKOro aHaiu3a. Anredpa 1 Hadyajga MaTeMaTHYeCKOro aHaiau3a (6a30BblIii
u yrinyonenHsiit ypoBuu). 11 knace / moxa pea. A. b. XXwxkuenko. — M., 2014.
/lna npenooasameneit
06 ob6pazoBanuu B Poccuiickoit @enepanuu: gpenep. 3aKoH OT
29.12. 2012 Ne 273-D3 (B pen. PenepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMU DenepanbHbiM 3aK0HOM 0T 04.06.2014 Ne 145-@3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)
ITpuka3 Munucrepctsa odpazoBanus u Hayku P® ot 31 gexabps 2015 . N
1578 "O BHeceHnH U3MEHEHUH B (eiepallbHbIN roCyAapCTBEHHBIH
o0Opa30BaTeNbHbIN CTAaHAAPT CPEAHETO 0011ero 00pa3oBaHus, YTBEPKICHHBIN
nprkazoM MunucrepcTBa 0opazoBanus U Hayku Poccuiickoii @eneparuu ot 17 mas
2012 r. N413"
[TpumepHast ocHOBHass 00pa3oBaTesibHAs MPOrpaMMa CpeTHEro 0OIIero
oOpa3oBaHmMs, 0I00peHHas pelieHrneM (elepalbHOTO Y4eOHO-METOANYECKOTrO
o0beuHeHUs 110 001IeMy o0pa3oBanuto (mpotokos oT 28 utons 2016 r. Ne 2/16-3).
Bammakos M.U., L{piranos 11.1.MeTtoauueckoe nocoOue Jjist IOATOTOBKH K
EI'D.-M., 2014

HNHuTepHeT-pecypcsl
1. www. fcior. edu. ru (MuabopManimonHsle, TPEHUPOBOUYHBIE U KOHTPOJIbHbBIE
MaTepuabl).



2. www. school-collection.edu.ru (Eaunas xomteknuu g poBbIX 00pa30BaTEIbHBIX
pecypcoB). YueOHOE u3/1aHne

3. Exponenta.ru http;//www.exponenta.ru KomnaunusSoftlint. O6pazoBatenbHbIit
MaTeMaTU4eCKUi caiT. Marepuasl JUisl CTYJEHTOB: 3a/1a4y C PELICHUsAMMU, CIIPABOYHUK I10
MaTEMaTHKE, 3JIEKTPOHHBIE KOHCYJIbTAIUH.

4, l'azera «Maremaruka» M3natensckoro qoma «IlepBoe ceHTAOps»
http://mat.1septemr.ru

5. MareMatrka B OTKPBITOM KOJUIEIKE

http://www.matematiks.ru

5. Math.ru. Maremaruka u 0Opa3oBaHHe.

Http://www.math.ru

6. MOCKOBCKHUH IIEHTP HEMPEPHIBHOTO MaTeMaTnyeckoro oopasosanusi (MLIHMO)
http://www.mccmath.ru

7. Allmath:ru — Bcs MaTeMaTHKa B OZTHOM MECTE

htto://www.allmath.ru

8. EgWorld:Mup marematiuueckux ypaBHCHUI

http://egwjrld.ipmnet.ru

9. Bces anemenTapHas MaremMaTtuka: CpeiHssl MaTeMaTUYeCKasi MHTEPHET-1IKOJIA.
http://www.bym math.net

10. I'eomeTpuueckuii nopranhttp://www.neive.by.ru

11. I'paduku pynkmii  http://graphfunk.narod.ru

12. JluaakTudeckue MaTepuaisl mo nHGopmaTuke 1 Maremaruke. http://comp-
science.narod.ru

13. JluckpeTHas MaTeMaTHKa: aaroputmel (mpoexkt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. EI'D no maremaTuke: MOArOTOBKA K TECTUPOBAHUIO

http://www.yztest.ru

15. 3agadyHuK QI IIOATOTOBKY K OJIMMITHAAAM 10 MAaTEMATHUKE
http://tasks.ceemat.ru

16. 3aHuMaTe bHas MaTeMaTUKa — IIKOJIbHUKAM (OJIMMITHA/IbI, UTPBI, KOHKYPCHI TIO
Mmaremaruke) http://www.maht-on-line.com

17. NurepHer — npoekt «3amaun» http://www.prodlems.ru

18. MaremaTrueckue dTioAs! http://www.etudes.ru

19. Maremaruka on-line cipaBounast uHGoOpMaIus B MOMOIIL CTYIACHTY
http://www.manhtm.hl.ru

20. Maremaryika B TOMOIIb MIKOJIBHUKY M CTYACHTY (TeCThl IO MaTtemaTrke online)
http://www.mathtest.ru

21. MaremMatuka JJis MOCTYTAIOIINX B BY3bI

http://www.matematika.agava.ru

22. Matemaruka: KoHCynbTallMOHHBIN LIEHTP NPENOAABATEEN U BHITYCKHUKOB MIY
http://school.msu.ru

23. Maremaruka u mporpammupoBanue http://www.mathhrog.narod.ru

24, MareMarruueckre OIMMINAIbLI U OJTMMINAAHBIC 3a/1a41

http://www.zaba.ru

25. MexnyHapoaHbIi MaTeMaTHYeCKUil KOHKYpC «KeHrypy»
http://www.kenguru.sp.ru

26. MockoBckasi MaTeMaTH4YeCKasi OJTUMITHA A TITKOJIbHUKOB

http://olympiads.mccme.ru/mmo/
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27. Peme6nmk.RU:Briciias MmaTemaTuka 1 SJKOHOMETPHUS — 3aa9d, PEIICHHS
http://www.reshebnik.ru

28. Caiit anemenTapHoil MmareMaTuku Imutpus I'yimnna
http://www.mathnet.spb.ru

29. Typuup ropogoB — MexayHapogHast MaTeMaTH4eCcKast OJTMMITHAIA JUIs
IIKOJIbHUKOB

http://www.turgor.ru
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4 KOHTPOJIb ¥ OIIEHKA PEYJBTATOB OCBOEHW A YYEBHOM U CIUILIIAHBI

Pe3yabTaThl 00yueHus

(ocBOEHHDBIE yMEHHSI, YCBOEHHbIE 3HAHMS)

DopMBbI U METOAbI
KOHTPOJISI U OLleHKH
pe3yabTaToB 00yUYeHust

Ymenus:

— CaMOCTOATCIIbHO OIIPEACTIATE HEIU ACATCIIBPHOCTU U COCTABJIATE ITJIaHBI
ACATCIIBHOCTH,; CAMOCTOATEIIBHO OCYHICCTBIIATE, KOHTPOJUPOBATH U
KOPPEKTHUPOBATE ACATCIBHOCTD, NUCIIOJIb30BATh BCE BO3MOXKHBIC PECYPCHI
JJIA JOCTUXKCHHUSA ITOCTAaBJICHHBIX Heﬂeﬁ " pcajin3alnuu 1JIaHOB
JACATCIIBHOCTH, BBI6I/IpaTL YCHCUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYaAllUAX

— MPOAYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IPOIIECCE COBMECTHOM
JCSITeIbHOCTH, YIUTHIBATH MO3UIIMU APYTHX YIACTHUKOB JIEATCIHLHOCTH,
3¢ (deKTHBHO pa3penarh KOH(OINKTHI,

— BJIQ/IETh HaBBIKaMH [T03HABATEIbHOM, y4eOHO-HNCCIIEI0BATEIILCKON 1
IPOEKTHOM J1eATENbHOCTH, HABbIKAMHU pa3pelleHus IpooieM; ClIOCOOHOCTb
N TOTOBHOCTb K CaAMOCTOATCIIbHOMY IMOUCKY METOJ0B PCHICHUA
MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAO0B ITIO3HAHUS

— BJIaJICTh HAaBBIKAMH CaMOCTOSTEIIEHOW WH(POPMALIMOHHO-TI03HABATEILHON
JIeATEIIbHOCTH, BKJIIOUasl yMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX UH(OpMALMU, KpUTHUYECKU OLICHUBATh U UHTEPIPETUPOBATH
MH(pOpMaIKIO, TOTYYaeMYI0 U3 Pa3INYHbIX HCTOUHUKOB;

— BJIaJCTh A3BIKOBBIMH CPEACTBAMU: YMCHHUE SCHO, JIOTUYHO U TOYHO
n3jaratb CBOIO TOUYKY 3pCHUA, UCIT0JIB30BATh AACKBATHBIC A3BIKOBBLIC
CpPENCTBa;

— BJIa/IETh HAaBbIKaMU MO3HABATEIbHOM pehIeKCU KaKk OCO3ZHAHUSA
COBEPIIAEMBIX JEVCTBUI U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHUH, I'PAaHULl CBOErO 3HAHUS U HE3HAHHUs, HOBBIX I103HAaBATEIbHBIX
3a/1a4 U CPEICTB JUISA UX JTOCTUKECHUS,

— BJIaACTh LHCIICYCTPEMIICHHOCTBIO B ITIOMCKAaX U MPUHATHU pemeHHﬁ,
COO6pa3I/ITeJ'H>HOCTBI-O )51 HHTYHHHeﬁ, Pa3BUTOCTBIO TPOCTPAHCTBCHHBIX
HpCﬂCTaBHCHHﬁ; CIIOCOOHOCTBIO BOCIIpUHUMATB KPACOTY U TaPpMOHUIO MUPA,

— BJIAACTb CTAHAAPTHBIMU IIpHUEMaMU PEIICHHA palluOHAJIBHBIX U
HppaluOHAJIbHBIX, ITOKA3aTCJIbHBIX, CTCIICHHBIX, TDPUTOHOMCTPHUYCCKHUX
ypaBHCHI/II\/'I " HCPABCHCTB, UX CUCTCM;

—HCII0Jb30BaTh T'OTOBBIC KOMIIBIOTCPHBLIC ITPOTrpaMMBbI, B TOM YHCJIC JJIA
IMOUCKa IMYTHU PCUICHU U WJUTIOCTPALUU PCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB,

OueHka pe3yabTaToB
MUCHbMEHHOTO U YCTHOTO
OIIPOCOB.

OneHka KOHTPOJIBHON
paboTHI.

OreHka pe3yabTaToB
IPAKTUYECKON paboThI.

OI_IeHKa PE3YyIbTATOB
CaMOCTOSITEILHOMN pa6OTBI

OreHka pe3yabTaToB
CaMOCTOSITENIbHOM pabOThI

OreHka pe3yabTaToB
TECTUPOBAHUS

OI_ICHKa PE3YyJIbTATOB
NHUCBbMCHHOTO U YCTHOT'O
OITPOCOB.

Ornenka pe3yabTaToB
MMCEMEHHOTO U YCTHOTO
onpocoB. OneHka




— XapaKTepH30BaTh MOBEJACHNUE PYHKIUH, NCIIOIH30BATH OJTYYEHHBIE
3HAHUA Ul ONMCAaHUS U aHAJIN3A pealbHbIX 3aBUCUMOCTEM;

— pacno3HaBaTh TeOMETpHUECKUE (PUTYPHI HAa YepTeKaX, MOJCISAX U B
pearbHOM MHpE; IPUMEHATh U3yYCHHbIE CBOICTBAa T€OMETPHUECKUE (PUTYPBHI
¥ GOPMYJIBI UI PELICHUS TEOMETPHUECKUX 33a]a4 U 3a/1a4 C MPAKTHIECKUM
COZlepKaHUEM;

— HaxXOIWTb U OLICHHUBATH BECPOATHOCTU HACTYIIJIICHHUA COOBITHII B
HpOCT@ﬁIHHX IMPAKTUYCCKUX CUTyallUsAX U OCHOBHBIC XapaKTCPUCTUKHU
CﬂyqaﬁHBIX BCJIMYHH,

— HCIOJIB30BATh I'OTOBBIC KOMIIBIOTCPHBIC ITPOrpaMMBbI ITPU PCIICHUUN 3a/1a4.

pe3yJIbTaTOB MPAKTUYECKOU
paboThI.

OrueHka pe3yabTaToB
MIPaKTUYECKON pabOTBHI.

OueHka pe3ynbTaToB
CaMOCTOSITENIHON PabOTHI

O1ieHKa KOHTPOJIBHOM
paboTHI.

Onenka pe3ynbTaToB
CaMOCTOSITENIbHOM pabOTHI

OI_IeHKa PE3yIbTATOB
CaMOCTOSITEIbHOM pa6OTBI

OreHka pe3yabTaToB
IPAKTUYECKON paboThI.

OreHka pe3yabTaToB
IPAKTUYECKON paboThI.

OrneHKa KOHTPOJIBHOM
paboTHI.

Onenka pe3ynbTaToB
pPaKTUYECKOI paboThI.

OreHka pe3yabTaToB
CaMOCTOSITENIbHOM pabOThI

O1ueHka pe3yJbTaToB
MIPaKTUYECKOU pabOTHI.

3nanusn:

— O MaTCMAaTUKC KaK YHUBCPCAJIbHOM A3BIKC HAYKH, CPCACTBC
MOACIINPOBAHUA SIBIICHUH U IponeccoB, UACIAX U MCTOAAX MATECMATUKU

OI_IeHKa PE3YyJIbTATOB
TCCTUPOBA-HUA,




— 3HAQYMMOCTU MAaTEMATHUKH I HAYYHO-TEXHUYECKOTO IIporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIIEHUSI K MATEMATHKE KaK K YaCTH
o011eyeoBeuecKoi KyabTyphl Uepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTUS
MaTeMAaTHKH, BOTIOIUEH MaTeMaTHUYEeCKUX UeH;

— 00 OCHOBHBIX HOHATHSAX MATEMATHUCCKOI0 aHAIN3a U UX CBOfICTBaX;

— 0 mpoleccax u sBJICHUSAX, UMEIOLIUX BEPOATHOCTHBIN XapakTep,
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B p€abHOM MHUPE, OCHOBHBIX IMOHATUAX
3JIEeMEHTapHON TEOPUH BEPOSITHOCTEN;

—OCHOBHBIX IIOHATHUH O IVIOCKUX U IIPOCTPAHCTBEHHBIX FEOMETPUUECKUX
¢urypax, uX OCHOBHBIX CBOWCTB.

PE3YIbTATOB MUCBbMCHHOT'O
U YCTHOTO OIIPOCOB.

OneHka KOHTPOJIBHON
paboTHL.

OrueHka pe3yabTaToB
TECTUPOBA-HUS,
PE3YJIbTaTOB MUCHMEHHOTO
¥ YCTHOTO OIIPOCOB.

Onenka pe3ynbTaToB
TECTUPOBa-HHUS,
pe3yJIbTaTOB MMCbMEHHOI'O
Y YCTHOT'O OIIPOCOB.

OreHka pe3yabTaToB
TCCTUPOBAHHA, PE3YJILTATOB
IMUCBbMCHHOI'O U YCTHOT'O
OIIPOCOB.

OneHka KOHTPOJIbHOI
pabotsl. OnieHka
pe3yIbTaTOB TECTHPOBAHUS,
pe3yJIbTaTOB MUCHMEHHOTO
¥ YCTHOTO OIIPOCOB.
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JIncr BHeceHUsI U3MeHEHUH B pa00o4yio NporpaMmy y4eOHOM IMCUMILINHBI

JlononHeHue U U3MEHEHUs B rporpammy yueoHoi aucuuiuinisl OY 1.03 MartemaTtuka Ha
2021/2022 yuaebHbIii rOI.

B nporpamMmMmy AMCHUTUIMHBI BHOCST CJIEAYIOIINE U3MEHEHUS:
B nyskr 3.2. UHpopManuoHHOe o0ecniedyeHue 00y4eHUsl BHECEHBI CIEAYIOIIME N3MEHEHNS U
JTOTIOJIHEHUS B MOANYHKT OCHOBHAas JIUTEPATypa Il CTYACHTOB:

Bammakos M.U. MaremaTrKa: yueOHUK. KuoPyc 2019 | Horogop
Ne11248313/18492377
ot 10.07.2018
WWW.BOOK.ru

3/6 mocTym o mapoITko
ISBN 978-5-406-
06554-9

AnmatoB A.B. MaremaTrka: yueOHOE mocodue IIpodobpazoBanue 2019 | Joroop Ne 8047/2111
or 01.06.2021 .
WWW.IPRBOOKSHO
P.RU

3/6 mocTyI o HapoJIo
http://www.iprbooksho
p.ru/80328.html

Benoycosa B.11., DJIeMEeHTHI BBICIICH MaTEMAaTHKH: IIpodobpazoBanme 2019 | Horoop Ne 8047/2111

Epmakosa .M. yaebHoe mocooue ans CI1O ot 01.06.2021 .
WWW.IPRBOOKSHO
P.RU

3/6 mocTyI o HapoJIo
http://www.iprbooksho
p.ru/87794.html

PsizanoBoii T.B. Beicuras matemaTuka. Ajreopa: IMpododpazoBanue 2019 | Hdorosop Ne 8047/2111
yuebHoe nmocobue nis CITO or 01.06.2021 1.
WWW.IPRBOOKSHO
P.RU

3/6 mocTyI o MapoTko
http://www.iprbooksho
p.ru/87795.html

N3meHeHus B padouyro nporpaMmMy vUeOHONW MTUCHUILUINHEI BHECEHBI nTpernoaasareaeM AHITIOO
«HKTCy» 3103uHBIM B.A.







