ABTOHOMHAasl HeKOMMepuecKas podeccuoHaIbHasi 00pa3oBaTebHAs
opranuzanus « Hu:keropoackui KoJjieax TenJ0CHA0KeHNS U ABTOMATHYECKHNX
CHCTEM YNPaBJIEeHUS»

PABOYAS ITPOI'PAMMA
YUYEBHOM JUCOUITIJINHBI
OV .03 MaTtemaTuka

Cneunanbaocts 40.02.03 [IpaBo u cynedHOE aIMUHUCTPUPOBAHUE

H.Hosropon
2022



OnobpeHo MeToIHYeCKOH Yreepikaaro

KOMHCCHEH 3aMecTHTENb AUPEKTOPA 110
001e06pa3oBaTeIbHOTO [IHKIA yqe6ﬂwqecxoﬁ pabote
IMpotokon Ne 1 ot 30.08.2022 o = - K.H.3onorapes

INpeacenarens MeTOAHYECKOH
KOMMCCHH

=% —— H.K JlpyxunuHa

Paspaborana Ha ocHoBe DenepaqbHOr0 KOMIIOHEHTAa TOCYIApPCTBEHHOIO CTaHAapTa OOIIEro
oOpazoBanusi mo aucuuiuimHe «MaremaTtuka: anreOpa M Hayajlla MaTEeMaTHYeCKOro aHalln3a;
reoOMEeTpHs», NMPUMEPHONW MPOTrpaMMbl yueOHOW MuCHMIUIMHBI «Martemaruka: anreOpa W Hayaia
MAaTEMATUYECKOTO AaHAJIN3d; TEOMETPHS» asropa M. W. DbammakoBoi (HOKTOp (HU3HKO-
MaTeMaTU4YeCcKHX  HayK, axajgeMuk Poccuiickoil  akagemuu  oOpasoBaHusi, mpodeccop),
pexomennoBanHot ®OT'AY  «DPUPO» Munobpuayku Poccun B 2015 1., ®enepanbHbix
roCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB MO CHEIUAIBHOCTIM CPEAHET0 MPoQecCHOHAIBHOTO
oOpa3oBaHusi  couMambHO-d3KOHOMHYeckoro  mpoduns  40.02.03  Ilpao wu  cyaebHoe
aIMUHUCTPUPOBAHHE

CocraBurennb (aBtop): 3io3uH B.A., kanaumat ¢GuU3NKO-MaTEeMaTHYECKUX HAYK,
npenogaBarenb MatemaTuku AHITOO «Hwxeropoackuii KOJIeIHK TEIIOCHAOKEHUS U
ABTOMATUYECKUX CUCTEM YIIPABJICHUSI



COILEPKAHHUE

. ITacnopt paboueit mporpamMbl 00111€00pa30BaTEILHON YUEOHOM

JTACIUATUIHHEI

Y B3 NS €21 1% 0 < TR 4
. CTpykTypa u cofepkaHHue 00111e00pa3oBaTe/IbHON YUeOHOM TUCITUTIIUHBI

J\Y 3 NS €21 % 0 < T 10
. YcaoBus peanuzariii pabodeid mporpaMMbl  0011Ie00pa3oBaTeIbHON

e (51035 (0789107 (6101700017050 SRR 24
. KOHTpOJb 1 OIIEHKA PE3YIBTATOB OCBOCHHS . ... e eeeeeenteeneeneeaneanaannenn. 28

0011e00pa3oBaTebHON yUeOHOW MUCIIUTITUHBI



l. IMACIIOPT PABOYEN ITPOI'PAMMBI YUYEEHOM JJUCITUTIJIUHBI
OV /.03 MaTemaTuka

1.1. O6n1acTh npuMeHeHus1 nporpammal: Pabovas mporpamMma paspaboTaHa Ha OCHOBE
«IIpumepHoit mporpammbl 0011€00pa30BaTENBHON yUeOHONM TUCHHUILTUHBI « MaTemaTuka:
anrebpa ¥ Hayana MaTeMaTHYECKOTo aHalln3a; reoMeTpus» aBTopa bammakosa M. U.,
pekomeHaoBaHHON DI'AY «DUPO» mis peanuzamuu OINOIT CITO Ha 6a3e 0CHOBHOTO
oO1ero 00pa3oBaHus € MOJTYYEHUEM CPEHETO 00IIero o0pa3oBaHus, C Y4€TOM
TEXHUYECKOTO U COLIMAIbHO-DKOHOMHYECKOTO MpoduiIeit moydaemMoro
npodeccroHanbHOTO 00pa30BaHUsI, B COOTBETCTBUU ¢ «PeKoMeHIaIusIMu 1o
OpraHu3alliy MOJTYYEHUsl CPEIHETO 00IIero o0pa3oBaHus B Mpeaenax OCBOCHUS
00pa3oBaTeNbHBIX MTPOTPaMM CPEIHETO MPOPECCHOHAIBHOIO 00pa3oBaHus Ha O6a3e

OCHOBHOTO 001IIeT0 00pa30BaHus ¢ yueroM [IpuMepHOi OCHOBHOI 06pa30BaTEILHON MPOrPaAMMBI
cpenHero obmiero oopazoBaHus, 0JOOPEHHOH pelieHreM (eneparbHOT0 Y4eOHO-METOAHYECKOTO
o0beauHeHus 1Mo oomeMy oopa3oBaHuto (MPoToko oT 28 uroHs 2016 r. Ne 2/16-3).

1.2. Mecro nucuuminnsl B crpykrype OIIOIL: /{ncuunnnaa MaremaTtuka
MIPUHAJJICKUT K 00111e00pa30BaTEILHOMY IIUKITY TPOTPaMMBbI MTOJATOTOBKH CIIEIIMAIMCTOB
CpEeIHEro 3BeHa Ha 0a3e OCHOBHOTO 00I1Ier0 00pa30BaHUs C MOJYUYCHUEM CPEIHETO
ob1ero odpaszoBanus 1o crenranbHocTH 40.02.03 IIpaBo u cyaedHoe
aJMUHUCTpUpPOBaHUE. Peanu3anus nporpaMmbl HapaBjieHa Ha GOPMUPOBAHUE OOLITUX
KOMITETCHIIWN:

* OK 1. IlonuMarh CyHIHOCTh M COLMAIBHYIO 3HAYMMOCTh CBOEH Oymayiei
npodeccuu, NposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

* OK 2. Opraan3oBbIBaTh COOCTBEHHYIO ACATCIBHOCTD, BRIOMPATHh THIIOBBHIC METOBI
M CrlocoObl  BBIMOJNHEHUS  NPO(ECCHOHANBHBIX  3a/lad, OIEHUBATh  UX
3(PEKTUBHOCTh U KQ4E€CTBO.

* OK 3. [Ipyunumate pemieHus B CTaHAAPTHBIX M HECTAHJIAPTHBIX CHUTYalMsIX U
HECTHU 32 HUX OTBETCTBEHHOCTb.

* OK 4. OcymiecTBasaTh MOMCK U UCIIOIb30BaHUE MHGOPMAIIUHA, HEOOXOIUMOM IS
3¢ (PEKTUBHOTO BBIMOIHEHUS! MPOPECCUOHABHBIX 337a4, MPO()EeCCHOHATBFHOTO U
JUYHOCTHOTO Pa3BUTHSL.

* OKJb. Ucnionb3oBaTh  MHGOPMALIMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJIOTMM B
poheCCUOHATIBHOU eI TEIIbHOCTH.

* OK 6. CamoCTOSITENTEHO ONPELISITh 33a1a4d MPO(PECCHOHAIBHOTO W JIMYHOCTHOTO
pa3BUTHUSI, 3aHUMATHCSI CaMOOOPa30BaHMEM, OCO3HAHHO TIJIAHUPOBATH MOBBIIIICHUE
KBaJIU(PUKALIUU.

* OK 7. OpueHTUpOBaTbCsI B YCIOBUSIX TOCTOSSHHOTO OOHOBJICHHUS TEXHOJOTUM
B TPO(PECCHOHATILHOM JCSITEIHHOCTH.

* OK 8. Opraan3oBsiBaTh pabodee MECTO C COOI0IeHuEM TPeOOBaHMIA OXPaHbI
TpyJa, IPOU3BOJICTBEHHON CaHUTAPUH, HHPEKIIMOHHON U MPOTHUBOTIOKAPHOM
0€301MacHOCTH.

* OKO. ITposBasiTh HETEPNUMOCTH K KOPPYIIMOHHOMY TTOBEJICHUIO.

* OK 10. Opranu3oBbIBaTh CBOIO H3Hb B COOTBETCTBUM C COIMAJIBHO 3HAUMMBIMU
MIPEACTABICHUSIMU O 3JI0POBOM 00pase KU3HU, MOJJEPKUBATH IOJKHBIN YPOBEHb
bu3uYECKON MOATOTOBICHHOCTH, HEOOXOIUMBIN JIJIs1 COIUAILHON 1
po¢eCCUOHATILHON JIEATEIIbHOCTH.



1.3 . Hesan u 3axa4m 006111e00pa3oBaTeIbHON Y4eOHOM TUCHUILUINHBI — TPeOOBaHUS
K pe3yJbTaTaM OCBOEHHUs AUCHMIUIMHBI: Pabodas mporpamma no MateMaTHKE
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 MPEIACTABICHUHN O
MaTeMaTHUKE KaK 4acTy OOIEYET0OBEUECKON KYIbTYpHI,
YHUBEPCAIBHOM SA3bIKE HAYKH, IO3BOJISIOIIEM ONKUCHIBATD U
M3y4aTh peajbHbIE MPOLECCH U SABJICHHUS.

3anauu:

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

® CHCTEMAaTU3UPOBATh U PACIIUPUTH CBEICHUS O (PYHKLHUAX, COBEPIICHCTBOBATD
rpaduyeckue yMeHHUs; MO3HAKOMUTHCS C OCHOBHBIMU HJIEIMU U METOJaMU
MaTeMaTHUYeCKOT0 aHalin3a B 00bEMeE, MO3BOJISIONIEM UCCIIEI0BATh dJIEMEHTapHbIE
(YHKUMU U peliaTh NpoCcTeNIne reoMeTpuieckue, GUu3ndeckue u apyrue
MIPUKJIAJAHbIE 3a/1a4U;

e c(hopmMupoBaTh TEXHUKY alreOpandeckux npeoopa3oBaHUi AJisl PeIICHUS
ypaBHEHUM, HEPABEHCTB U CUCTEM; CIOCOOHOCTh CTPOUTH U UCCIIEI0BATh
OPOCTENIINE MATEMAaTUUECKNE MOJIEIIN ITPU PEILIEHUHN NPUKIAJHbIX 3a1a4, 3a/1a4
U3 CMEXKHBIX U CIIEHUATIbHBIX TUCUHUILINH;

e chopmMupoBaTh HarJasAHbIE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYypax U
M3Y4YEHUE UX CBOWCTB, CIIOCO0AX T€OMETPUUECKUX U3MEPEHUIN, KOOPAUHATHOTO U
BEKTOPHOT'O METOJIOB JJIsl PELIEHUS] MAaTEMAaTUUECKUX U MPUKIIAIHBIX 3a/1ay;

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

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

B mnporpamme y4eOHBIE MaTepuan MpeACTaBieH B (GopMe UYepemyromerocs
pPa3BepTHIBAHUS OCHOBHBIX COJIEPKATEIHHBIX JIMHUMN:



e anreOpanyeckas JIMHUSA, BKIIOYAIONIas CHCTEMATH3alUIO0 CBEACHHM O YHWCIaX;
U3y4eHHe HOBBIX M 0000lIeHHe paHee H3yYeHHBIX orepanuil (BO3BEICHHE B
CTENeHb, H3BJICYCHHE KOPHA, JOrapupMHpOBaHHE, CHHYC, KOCHHYC, TAaHTE€HC,
KOTaHT€HC U O0paTHBIE K HUM); U3yYCHHUE HOBBIX BUOB YMCIIOBBIX BHIPAKEHUH U
(GopMyJ; COBEpIICHCTBOBAHMWE TMPAKTUYECKUX HABBIKOB U BBIYHCIUTEIBHON
KyJIbTYypbl, pacIIMPeHHE M COBEPUICHCTBOBAHME alreOpanyecKkoro ammapara,
chOpPMUPOBAHHOTO B OCHOBHOW IIIKOJE, M €ro NPUMEHEHHE K pPELICHUIO
MaTeMaTHYeCKUX U MPUKIIaJIHBIX 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
o0ObeMe, TO3BOJISIONIEM HCCIEAOBATh JJIEMEHTapHble (YHKIMH W pelaTh
mpocTeiiime reoMeTpruieckue, Gu3ndeckre u Apyrue NpUKIaTHbIe 3a1a49H; JIUHUS
YpPAaBHEHUH M HEPAaBEHCTB, OCHOBaHHAas Ha TIIOCTPOEHUU U HCCIEAOBAHUU
MaTeMaTUYECKUX MOJEJNIel, MepeceKaromascs ¢ alireOpandeckol U TEOPETHUKO-
(YHKIIMOHAIBHON JIMHUSMU U BKJIIOYAIOIIAsl PAa3BUTHUE U 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 JUCUIUTLINH,

® reoMeTpuyecKas JIMHUS, BKIIOYAIOLIAs  HArJIAJHBIE  NPEJCTABICHUA O
IPOCTPAaHCTBEHHBIX (PUTypax U U3yUEHHE UX CBOMCTB, OPMUPOBAHUE U Pa3BUTHE
IPOCTPAHCTBEHHO- TO BOOOpa)KEHMs, pAa3BUTHE CIIOCOOOB T'€OMETPHUECKUX
W3MEpPEHUH, KOOPIWHATHOTO W  BEKTOPHOTO  METOJOB  JJIsi  PEIICHUs
MaTEeMaTHYECKHUX U MPUKJIAJIHBIX 33]1a4;

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

Copnepkanue TPOrpaMMbl CTPYKTYPUPOBAHO  HA OCHOBE KOMIIETEHTHOCTHOTO
noaxona. PasBuTue copepKaTeIbHBIX JIMHUNM CIOCOOCTBYET COBEPIICHCTBOBAHUIO
WHTEJUICKTYaJIbHBIX M PEYEBBIX YMEHUW IMyTeM OOOTaIleHUsI MaTeMaTH4YeCKOTO
S3BIKA, PA3BUTHS JIOTUYECKOTO MBINIIEHUS, (POPMUPYET HABBIKM CaAMOCTOSATEIHLHOMN
y4eOHOH ACeSITEIHHOCTH, CAMOOOPA30BaHUs U CaMOpPEaTU3aIiK JTUIHOCTH.

[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 MaTEMAaTUKE KaK YHUBEPCATHLHOM SI3bIKE HAYKH,
CpPEACTBE MOJEIMPOBAHUS SIBJICHUH U MIPOLIECCOB, UAEIX U METOJAaX MATEMATHUKH;

— NOHMMAHUE 3HAYMMOCTH MATEMATUKH JIJII HAYYHO-TEXHUYECKOr0 IIporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIIEHUS K MATEMATHKE KaK K YaCTH O0IICUETIOBEUECKOM
KYJIbTYPBI YEpe3 3HAKOMCTBO C UCTOPUEHN PA3BUTUS MATEMATUKH, IBOJIFOLIUEN
MaTeMaTU4YECKUX UAEH;

— pa3BUTHE JIOTUYECKOTO MBIIIUICHHUS], IPOCTPAHCTBEHHOTO0 BOOOPaKEHUS,
AITOPUTMHYECKOUN KYJIBTYpPbl, KpUTUYHOCTH MBIILJICHUS HA YPOBHE, HEOOXOAUMOM JIIsI
Oynyiel mpoecCuoHaIbHON ACSTENBHOCTH, IS MPOAOHKEHUS 00pa30BaHus U
caMmo00pa3oBaHus;

— OBJIa/ICHUE MaTEMaTHYECKUMH 3HAHUSAMHU U YMEHUSIMHU, HEOOXOANMBIMH B
MOBCETHEBHOM JKU3HM, U1 OCBOCHHUS CMEXHBIX €CTECTBEHHOHAYUHbIX JUCLHUILIUH U
JUCLUIUIMH TPO(eCcCHOHAIBHOTO IUKIIA, JUIS [TOJTy4yeHHs] 00pa3oBaHMs B 00J1aCTAX, HE
TpeOYIOIUX YyriyOIeHHON MaTeMaTH4YeCKOW MOArOTOBKH;

— FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CAaMOOOpa30BaHUIO, Ha
MPOTSIKEHUU BCEH KU3HU; CO3HATEIILHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00Pa30BaAHUIO
KaK YCJIOBHIO YCIECIIHON MPo(deCCUOHANTBHON 1 O0IIECTBEHHOM AESTEIbHOCTH;

— FOTOBHOCTb U CLIOCOOHOCTh K CAMOCTOATEIbHON TBOPYECKON U OTBETCTBEHHOM
NEATEIIBHOCTH;

— TOTOBHOCTH K KOJIJICKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
o0OpazoBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, YUeOHO-HUCCIIeI0BATENbCKOM, TPOSKTHON U
JIPYTUX BUJIAX JACSITEIBHOCTH;

— OTHOIIICHHUEC K HpOCbeCCHOHaHBHOﬁ ACATCIIbHOCTHU KaK BO3MOXXHOCTHU YUAaCTHA B
PECUICHUHN JINYHBIX, O6H.I€CTB€HHBIX, rocyaiapCTBCHHBIX, O6H_[€HaHI/IOHaJ'IBHBIX HpO6J’ICM;

* ME€TAllPE€IMETHDBIX!

— YMEHHME CaMOCTOSITEIIBHO OINPEAENIATh eI AEATEIbHOCTA U COCTABIIATH TIAHBI
JNEATENBHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISTh, KOHTPOJIUPOBATHh U KOPPEKTUPOBATH
NEATEIBbHOCTD; UCIOB30BATh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHUS ITOCTABICHHBIX
1eJiel U peaau3aliy IIaHOB AesTeIbHOCTH; BRIOUPATh YCIICIIHbIE CTPATETUH B
Pa3IMYHBIX CUTYalLIHSX;

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

— BJIaACHHEC HABBIKaMU HOSHaBaTeHBHOfI, y‘l@6HO-HCCH€JIOB&TCHBCKOfI u HpOGKTHOﬁ
ACATCIIBHOCTH, HABbIKAMHN PAa3pCIICHUS HpO6HCM; CITOCOOHOCTh M TOTOBHOCTH K



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

— TOTOBHOCTH ¥ CITOCOOHOCTH K CAMOCTOATEILHON MH(GOPMAIIMOHHO-TT03HABATEILHOMN
NEATEIbHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCS B PA3JIUYHBIX UCTOYHUKAX
uH(bOpMaIHU, KPUTHUECKH OLIEHUBATh U HHTEPIIPETUPOBATH MHPOPMALIUIO,
NOJIyYaEMYIO U3 Pa3JINYHbIX UCTOYHHUKOB;

— BJIAJACHUC A3BIKOBBIMU CPCACTBAMU: YMCHUC ACHO, JOTUYIHO U TOYHO HU3JIaraTb CBOIO
TOYKY 3pCHUA, UCIIOJIb30BATh aJICKBATHBIC SA3BIKOBLIC CPCACTBA,

— BJIaACHHUC HABBIKaAMU MO3HABATEILHOU peq}HeKCI/II/I KaK OCO3HaHH: COBCPIIACMBbBIX
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 IIOMCKAX U IIPUHATHH pGIHGHHfl, C006paSI/ITeJIBHOCTB )51
HHTYHULHA, Pa3BUTOCTDb ITPOCTPAHCTBCHHBIX HpCHCTaBHCHHﬁ; CITOCOOHOCTh
BOCIIpUHUMATDL KPACOTY U I'apMOHHNIO MHUPaA,

* IIPeIMETHBIX.

— c(hopMUpPOBaHHOCTH MPEACTABICHUI O MAaTEMATHKE KaK 4YaCTU MUPOBOU KYJIbTYpbI U
MECTE MaTeMaTUKU B COBPEMEHHOM LIMBUJIM3ALIMHU, CIIOCO0aX ONMUCAHUS SIBICHUN
peaIbHOro0 MUPA HA MATEMATUYECKOM SI3BIKE;

— c(hopMUPOBAHHOCTD MPEACTABICHUN O MATEMAaTUYECKUX TMOHATHSIX KaK BAXKHEUIIINX
MAaTEMATUYECKUX MOJEISX, ITO3BOJISIOIIMX OMUCHIBATh U U3y4aTh Pa3HbIE ITPOLECCHI U
SIBJICHHS; IOHUMAaHUE BO3MOXXHOCTH aKCUOMAaTHYECKOTO ITIOCTPOEHUSI MATEMAaTUYECKUX
TEOPHUL;

— BJIaJACHUC MCTOAAaMH NOKA3aTCJIbCTB U aJITOPUTMOB PCHICHUSA, YMCHHC UX IIPUMCHAITD,
IIPOBOJIHUTH AOKA3ATCIBbHBIC PACCYXKACHHUS B XOAC PCIICHUA 3a1a4,

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

— c(hopMupOBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSIX MAaTEMaTUYECKOTO

aHajM3a ¥ UX CBOMCTBAX, BJIaJeHUE YMEHUEM XapaKTEepU30BaTh MOBeAeHUE (PYHKIIUM,
HCIIOJIb30BAHUE TTOJTYYEHHBIX 3HAHUM ISl ONIMCAHUS U aHAJIN3a PEAIIbHBIX
3aBUCUMOCTEH;

— BJIAJICHUE OCHOBHBIMU MOHATHUSIMU O INIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; COPMHUPOBAHHOCTh YMEHHMSI 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 PAKTUYECKUM CONEPIKAHNUEM;



— c(hopMUpPOBaHHOCTH MPEACTABICHUI O MPOIIECCAX U SBICHUSIX, HMEIOIITUX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbLHOM MUDE,
OCHOBHBIX IOHATHUAX JJIEMEHTAPHOU TEOPUU BEPOSITHOCTEU; YMEHUN HAXOAUTh U
OLICHUBATh BEPOSITHOCTU HACTYIUICHUS] COOBITUI B MPOCTEHIINX MTPAKTUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIUYUH;

— BJIAJACHUC HABBIKAMHU HCIIO0JIb30BAHUA I'OTOBBIX KOMIIBIOTCPHLIX IIPOTpaMM IIPpHU
PCUICHUHU 3aa4.

1.4 IlpoduabHasi cocTapJsiionmas (HANPaBJeHHOCTh) 00111e00pa3oBaTeIbHOI
AUCHHUILUIMHBI MaTeMaTHKa

[Tpodunuzanus aucuummuHel MaTemMaTHKa OTpakaeTcs Ha BhIOOpE TPHOPHUTETOB B
OpraHM3ali  y4eOHOW  JEATeNbHOCTH  OOy4alomuxcs W MPEUMYIIECTBEHHO
OpHEHTHPOBAHA HA AJITOPUTMHYECCKUN CTHJIh PA3BUTHS TO3HABATEIHHOW JESITCIHHOCTH.
[Ipy u3ydyeHUM IUCHUIUIMHBI BHUMaHHE oOywarommxcs Oyner oOpamieHo Ha e€
MPUKIATHOW XapakTep, Ha TO, T/l W KOT/a M3ydyaeMble TCOPETUUCCKUE TOJOXKEHUSI U
MPAaKTUYECKUE HABBIKK MOTYT OBITh HWCIOJL30BaHBI B OyAyIIed MPaKTUIECKON
nestenpbHOCTH. [loaTOMYy mporpamMma Kypca MaTeMaTHKH, BKIIOYas Oa3WCHBIN
KOMIIOHEHT CpPEIHEro MaTeMaTHYeCKOTO OOpa30BaHMs, OTPaXaeT COOTBETCTBYIOIIWE
npodecCUOHANIbHBIE TOTPEOHOCTU CIEUATBLHOCTEH.

N3yuenne mateMaThky Kak npoduiibHONU 00111e00pa3oBaTeIbHON yUeOHON TUCIUILIUHBL,
YUHUTBIBAIONIEH crieliM(puKy ocBauBaeMbIx cryaeHTamu npodeccuii CI1O nnm cnenuanib-
Hoctu CIIO, oOecrieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX MOIXO0I0B K BBEJICHHIO OCHOBHBIX TIOHSTHIA;

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

* o0oramieHueM CreKTpa CTHIeH yueOHON AesTEIbHOCTU 3a CUET COTJIacCOBaHUS C Be-
TYIUMU JESATeTbHOCTHBIMU XapaKTEPUCTUKAMU BHIOpaHHOM Tipodeccun / crienu-
ATBHOCTH.

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

* 00IIIECH CHCTEMBI 3HAHHI: COJIEpPIKaTebHbIC PUMEPhI HCTIOIL30BaHMS MaTeMaTHYE-
CKHX UJEH U METOJ0B B MPO(ECCHOHATBLHON 1€ATENbHOCTH;

* YMEHHUU: pa3Indue B ypOBHE TPeOOBAHUHN K CIIO)KHOCTH MTPUMEHSIEMBIX aJITOPUTMOB;

* MPAKTHYECKOTO MCIOIb30BAHMS MPUOOPETCHHBIX 3HAHUN U YMCHHIA: HHIUBUTyaTh-
HOTO y4eOHOTO OITbITa B IOCTPOCHUU MaTEMaTHICCKUX MO/ICIICH, BBITIOJTHEHUH UC-
CJIEIOBATEIHCKUX TTPOCKTOB.

Takum 0Opazom, peanusaius Coaep aHus yueOHON TUCIUIUIMHBI OPUESHTUPYET Ha
MIPUOPUTETHYIO POJIH MPOIECCYATbHBIX XapaKTEPUCTUK YICOHON pabOThI, 3aBUCAIITUX OT
npoduist mpodeCCHOHATBPHOTO 00pa30BaHMs, MOTYUYEHHUS ONBITA UCIIOIH30BaHUS MaTe-
MaTHKH B COJIEPKATEIBbHBIX U MMPOQPECCUOHATIEHO 3HAYUMBIX CUTYAITUSIX 10 CPABHEHUIO C
(hopMaIbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMY XapaKTEPUCTUKAMU O0YUCHUSI.



1.5 Kosin4ecTBO 4aCOB HA OCBOCHHE NMPOrpaMMbl y4eOHO 1M CHUILIHHBI

MartemaTuka
MaxkcumansHas O0s3arenbHast CaMOCTOSITEND
Bcero uacos B
['pynmbl | yueOHas ayIuTOpHAasl  |Has paboTa
2 y4eOHOM Ty
> Harpyska Harpyska yqaImxcst
1 Ch1 351 234 234 117

1.6 CokpaieHusi 1 0003HAYEHUS:

PI'OC — denepaibHbIii rOCy1apCTBEHHBI 00pa3oBaTeIbHbIH CTAHAAPT;

HITO - HayajbHOe nNpogecCHOHAIIbHOE 00pa3oBaHuUe;

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 COIEP)KAHUE OBPA3OBATEJBHOM TUCIUILIAHBI

2.1 O0bem 00111e00pa3oBaTEILHON YUeOHO TUCIUIIMHBI U BUABI Y4eOHOH padoThI

Bupa yueOHoi1 padoThI O0bem yacoB
MakcuMasibHasi yueOHasi Harpy3ka (Bcero): 351
Oo0s13aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 234

B TOM YHCIIE:
nabopaTopHbIE pabOTHI -
MPAKTUYECKHUE 3aHITUS -
KOHTPOJIbHBIE pa0OTHI -

CamocTrosiTesibHasi padoTa odyuaromierocsi (Bcero) 117
camocTosITeNbHas (BHeay IuTOpHas) paboTa: 117
1. CocraBneHue KOMIBIOTEPHOM Ipe3eHTauu Ha Temy «Pa3Butue 2
MOHATHUS O YUCIIE»

2. Munu npoekt «/cronb30BaHle YUCesl U MaTEMaTHUECKUX MOHATUH B 2
MECHSX U MY3bIKaJIbHBIX IPOU3BEICHUIX

3. Pemenue 3a1a4 Ha IPOLIEHTHI 1
4. CocraBienune Tabmuiel 1o Teme: «llpamas wum  oOparHas 2
MPONOPIHOHATLHOCTH. KBajpaTnuHas u kyondeckast QyHKIHI»

5. Meton munu-nipoekToB. CocTaBiieHHe KOMIBIOTEPHOMN Mpe3eHTAIlu! 6
Ha TeMy «KopHH, CTeTIeH! U Jorapupmbl».

6. Pemenue 3amay Ha OCHOBHBIE CBOicTBa Jjorapudmon. Pemenue 6
Jorapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

7. Pemenue 3anau «I'eomeTpudeckne GUrypsl Ha MIOCKOCTH» 2
8. Cocrasnenue Tabnuupl «CocTtaBienue Tabauipl mo teme «B3anmuoe 2
pacrosoKeHue NPSMBIX U MIIOCKOCTEN B TPOCTPAHCTBE

9. CocraBnenue tabnuipl «CocTaBieHHe TaOMUIBI C MPAKTUYECKUMHU 2
JNEUCTBUSIMA TEXHOJIOTA)

10. Pemenue 3anau. «[Ipsmpie U TIIOCKOCTH B IPOCTPAHCTBEY 4
11. CocraBieHne KOMIBIOTEPHOM MPE3EHTALMM Ha TEMY «JIEMEHTBI 6
KOMOHMHATOPHUKI»

12. Meron MuHH-TIpoekToB. CocTaBlieHHEe KOMITBIOTEPHOM NMpe3eHTaUH 3
Ha TeMy «/lekapToBbI KOOPIMHATHI HA IUIOCKOCTH U B IPOCTPAHCTBE)

13. 3anonuenue Tabnuipl «KoopauHATE U BEKTOPHD» 2
14. Pemenue 3aa4 no teme «BeKTOpbl B IPOCTPaHCTBE» 3
15.Pemenne 3a7a4 o TEME «Bprancienue 3HAYECHUH 2
TPUTOHOMETPHUYECKUX (DYHKIII

16. Pemenue 3aau o teme «@opMyIIbl TPUTOHOMETPUI 6
17. Meron MuHH-TIpoekToB. CoCTaBlieHHE KOMITBIOTEPHOM NMPe3eHTAUH 8

Ha Temy «OnpeneneHue pacCTOSHMS JI0 HEIOCTYIMHOW TOYKH.
Omnpenenenre BHICOTHI HEJOCTYITHOTO MTPEAMETA

18. Pemenue nmpumepoB «3a1aun Ha HAXO0XKJICHUE 00JIACTH OTIPEACIICHUS 3
Y MHOXECTBA 3HAUYCHUM (DYHKITIN
19. Pemenue nmpumepoB «MccnenoBanue GyHKIIUN 4

20. Pemenue nmpumepoB «CBOMCTBA () yHKITHI 2




21. CocraBiieHHME KOMIIBIOTEpPHOW TMpe3eHTauun Ha Temy «llmomans
OOKOBOH U MMOJIHOW MOBEPXHOCTH MHOTOTPAHHUKOB)

22. CocraBieHHE KOMIIBIOTEpPHOM Ipe3eHTaluu Ha Temy «Dopmyisl
OOKOBOH U MMOJIHOW TOBEPXHOCTEH TN BpALLICHUSD»

23. Pemenue 3anau «IIpaBumna u popmysnsl nudhepeHIupoBaHusD

24. Pemenue 3anay «II[pumeHeHne npou3BOIHOM

25. Pemenue 3amau Ha HaXOXKJIEHUE TIEPBOOOPA3HOM

26. CocTaBiieHHE KOMIIBIOTEpPHOM TIpe3eHTauMu Ha Temy «Moe
MpeJICTaBJICHHUE O MPOU3BOJIHOM U EPBOOOPA3HON (HYHKITHI

27. Pemenue 3anau «llnomans KpUBOJMHENHON Tpanenum»

28. CocraBiieHUE KOMIBIOTEPHOH IMPE3EHTAlMM Ha TEMY «JIEMEHTBI
TEOPUHU BEPOSITHOCTEN U MATEMATUYECKON CTaTUCTHKI

29. Pemienue ypaBHEHU

30. Pemienue HepaBeHCTB

A DN OO

DN

IIpomexyTrounas arrecrauus B popme sk3amena




2.2. TemaTudeckuii mian oopazoBarenbuoil qucuuminabl OY/1.03 MaremaTuka

Koapbl 00mmx | HammeHnoBanue pas3esioB y4eOHoOM JuCHUILINHGI | Bcero yacos O0béM BpeMeHH, OTBeIEHHBIN HA IIpakTuka
(npodeccuona (maxc. OCBOEHME MEeKIUCIMIIIMHAPHOTO Kypca
JIBHBIX Vueonaz Oosi3aTtenbHas ayauropHas | Camocrosite | YueOnass | IlpomsBona-
KOMHIETEHIMH nazpysKa) y4yeOHas1 Harpy3ka JbHasA CTBEHHAs
o0yyaromerocst padora
Bcero yacos BT. 4. 00yuaomer
NPaKTHYECKH ocsit
e padoThbl
MakcumMajibHOe KOJIUYEeCTBO YaCOB HA 00pPa30BaTe/IbHYI0 JucHunIuHy 351 yaca (aynutopHsie — 234 yaca, camocTosiTeJibHble — 117
yaca)
OK1-0OK10 1.BBenenue 2 2 - - -
OK1-OK10 2. Pa3BuTHE NOHATHS 0 YHCJIE 15 10 - 5 - -
OK1-OK10 3. KopHu, crenenu, Jjorapugpmol 42 28 - 14 - -
OK1-OK10 4. TIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 30 20 - 10
OK1-OK10 5.KomOunaropuka 18 12 - 6 - -
OK1-OK10 6.KoopanHaTbl U BEeKTOPBI 24 16 - 8 - -
OK1-OK10 7.0CHOBBI TPUTOHOMETPHH 47 31 - 16 - -
OK1-0OK10 8.®yHKuUH U TPaPUKHU 27 18 - 9 - -
OK1-OK10 9.MHOrorpaHHMKH M KpyrJjble Teja 39 26 - 13 - -
OK1-0OK10 10.Hayana MaTeMaTH4eCKOI0 aHAJIN3a 36 24 12 - -
OK1-OK10 11.AHTerpan u ero npuMeHeHune 23 15 - 8 -
OK1-OK10 12.971eMeHTHI TEOpPUH BepPOATHOCTEH U 18 12 - 6 - -
MAaTEeMATH4YeCKOH CTATHCTUKHU

OK1-OK10 13.YpaBHeHus1 M HEPABEHCTBA 30 20 - 10 - -

Bcero: 351 234 - 117 - -




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

HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble padoThl, MPAKTHYECKHE 3aHATHS,
€caMOCTOsSITe/IbHAsA padoTa 00yYaroIuxcst

O0BbeM yacoB

YpoBeHb
0CBOEHUA

1

4

Tema 1

BBenenue
POJIB MAaTCMATUKHU B HayKe, TCXHUKEC, 3KOHOMMUKE, I/IH(i)OpMaI_II/IOHHbIX TCXHOJIOTUAX U HpaKTH‘IeCKOﬁ
nearesnbHoCTH. [locTaHoBKa Liene u 3a7a4 mpu ocBoeHuu crenuanbaocteit CI10

NN

XapakTepucTHKA OCHOBHBIX BU/IOB /I€ATEJIbHOCTH CTYAeHTOB: O3HAKOMJICHHE C POJIBI0O MATEMATHKHU
B HayKe, TEXHHUKE, SKOHOMHKE, MHPOPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKON IESATEIBHOCTH
.O3HaKOMIIEHHUE C [ETSIMU | 33/1a4aMU U3ydeHUs] MaTeMaTuKe 1pu ocBoeHuu npodeccuii CITO u
cnenuainbHocteil CIIO

Tema 2

10

PazBurne mousatus
0 YHcJe

Llenbie 1 palmoHaIbHBIEC YUCIIA.

JlelicTBUTENBHBIC YMCTIA

[TpubnuxeHHbIC BEIYUCICHUSI.

KommuiekcHble uncna.

3ajaun Ha MPOLEHTHI

I[pakTuyeckne 3aHATUS ApuPMETHUECKUE NEUCTBUS HAJl YUCIAMHU, HAXOXKJICHUE MPUOTHUKEHHBIX
3HAUEHUHN BEIWYUH U MOTPEIIHOCTEeN BBIUMCICHHH (aOCOMIOTHOW M OTHOCHUTENBHOMN), CPaBHEHHE YHC-
JIOBBIX BhIpakeHH. [IpubnrkeHHbIe BHIYUCICHHS M PEIISHUs TPUKIIAIHBIX 3a1a4.

NDNDDNDNDNDN

XapakTepucTHKA OCHOBHBIX BH/IOB J1eITeJIbHOCTH CTYAeHTOB: BhInoiHeHne apupmMeTndeckux
JEeHCTBUI HaJl YMCIaMH, COUeTasi yCTHhIE U MUChbMEHHbIEe TpueMbl. HaxoxxneHune npudanKeHHbIX
3HAQYECHUI BEJIMYMH U ITOTPELIHOCTEN

BbIUKCIIEHHUH (aOCOTIOTHON M OTHOCUTENILHOM); CpaBHEHHE YHCIIOBBIX BhIpaxkeHni. Haxoxaenue
OIIMOOK B MPeoOPa30BaHMSIX M BHIYUCIECHUSIX (OTHOCUTCS KO BCEM MTYHKTaM IPOTrpaMMbl)

BueayauropHas (camocrosiTe/ibHasi) padoTa 00y4arouuxcsi:

CocraBieHue KOMHBIOTCpHOfI MPE3CHTAllMHU HA TCMY «Pa3BuUTHE MOHATUS O YHUCIIE»

w

Muan ITPOCKT «Hcronp30BaHne YHcEd W MaTeMaTHYEeCKUX IIOHATHH B IIECHSIX H MY3BIKaJIBHBIX
IMMPOU3BCACHUAXY

Pemenne 3amayd Ha MMPOLCHTLI

Tema 3

28




KopHu, crenenu u
Jorapupmbl

Kopau n crenenn. Kopau HaTypanpHOM CTENEHU U3 UMCIa U UX cBOMCTBA. CTENEHU C pallMOHATIbHBIMU
MMOKa3aTeIsIMH, UX CBOMCTBA.

CreneHnu c 1eHCTBUTENBHBIMU NT0Ka3aTeasiMu. CBOICTBA CTENIEHU C IEHCTBUTENIBHBIM I10KA3aTEIEM.
Jlorapudgm. Jlorapudm unciaa. OcHoBHOE JIOTapUPMUIECKOE TOKIECTBO.

JlecATUYHBIE U HATypaJIbHBIC JIOTApU(PMBI.

[IpaBuna neicTBuii ¢ orapudmamu.

[Tepexos1 K HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanne  anredpamveckux BbIpaxkeHuil. [IpeoOpa3oBaHue  palMOHANBHBIX,  Up-
paLMOHATIBHBIX CTEIIEHHBIX, T0KA3aTEIbHbIX U JIOrapu(pMUUECKUX BBIPAKECHUH.

IIpakTHyeckne 3aHATHA BpluncieHue M CpaBHEHUE KOPHEW. BBINOIHEHHE pacyeToB C paJuKallaMU.
Pemenne wppanmoHanpHbIX ypaBHeHUH. HaxokneHue 3HauyeHUN CTENEHEH C PpaluOHAIbHBIMU
nokazarensiMu. CpaBHeHue creneHell. [IpeoOpa3oBaHus BeIpaXXEHUH, COAEpKALUX CTENEHU. PeleHue
IIOKAa3aTeNbHBIX YPABHEHUH.

Pemenne npukiiagHbeIxX 3a1a4.

Haxosxnenue 3HaueHuit jorapudma no npous3BoIbHOMY OCHOBaHUIO. [lepexosl OT 0AHOro OCHOBaHMS K
npyromy. Berumcienne u  cpaBHenuwe JsorapudmoB. JlorapupmupoBaHnme W TOTEHIHMPOBAHHE
BBIPKEHUM.

Pemenne nmorapuMuieckux ypaBHEHHH.

16

XapakTepucTHKAa OCHOBHBIX BHJ0B JeSITeIbHOCTH CTYAeHTOB: O3HaKOMIIEHHE C TIOHATHEM KOpPHs N-
! CTEneH!, CBOMCTBAMHU PAJAMKAJIOB U IIPABUIAMM CpaBHEHMS KOpHE. DopMynupoBaHue ONpeaeIeHus
KOpHS U CBOMCTB KOpHEH. BeIunciieHne U CpaBHEHHUE KOPHEH, BBITIOJIHEHUE IIPUKUIKU 3HAYECHUS KOPHS.
[TpeoOpa3zoBaHne YUCIOBBIX, OYKBEHHBIX BBIPAXKEHHM, COlepKalluX pajuKalibl. BelmosHeHue pacueToB
1o (opmysam, CoJepKalUM pajuKaibl, OCy-

IECTBJISAE HEOOXOIUMBIE MTOJICTAHOBKH U npeoOpa3oBanus. OnpeneneHne paBHOCUIBHOCTH BBIPAKEHUI
¢ pagukanamu. Pemenne nppanoHalbHBIX ypaBHEHUH. O3HAaKOMIIEHHE C TIOHATUEM CTEIIEHH C
JeNCTBUTENBHBIM NOKa3areneM. HaxoxneHune 3HaueHu CTeNeH!, UCIOb3Ysl IPU HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPEJICTBA. 3alUChIBAHNE KOPHS N-1 CTENEHU B BUJIE CTENIEHH C APOOHBIM
nmokasatesieM 1 Hao0opoT. opmynupoBaHue CBOMCTB cTeneHel. Beraucienue creneneit ¢
palMOHAIBHBIM [TI0KA3aTEJIEM, BBIITOJIHEHUE IIPUKUIKYA 3HAYECHUS CTEIICHU, CPABHEHHUE CTEIICHEM.
[TpeoOpa3zoBaHre YMCIOBBIX M OYKBEHHBIX BBIPAXKEHHM, COJIEpPIKaIIUX CTENEHH, TPUMEHSISI CBOWCTBA.
Pemenue nokasarenpHeIx ypaBHEeHUH. O3HAKOMIIEHUE C IPUMEHEHUEM KOPHEHN U CTENEHEN Npu
BBIYNCIICHUH CPEHUX, IEJICHUU OTPE3Ka B «30JI0TOM CEUYECHHUM». Penienne nmpukiIagHblX 3a/1a4 Ha
CJIO’KHBIE IPOLICHTHI BhInonHenue npeobpazoBaHuii BEIpakeHUH, IpUMeHeHHne GOpMYIl, CBA3aHHBIX CO
cBoiicTBamu creneHeil u sorapudmos. OmnpeneneHre 06JacTH TOMYCTUMBIX 3HAYEHHUH
J0rapu(pMHUECKOro BhIpakeHus. Penienne gorapuMuueckiux ypaBHEHU N

BueayauTopHasi (caMoCTOsITE/IbHAsA) padoTa 00y4arommxcs

14




CocraBnenue tabmunbl «lIpsmas u oOpaTHas TPOMOPIMOHATBHOCTh. KBampatwuHas U KyOudeckas
byHKIAN

CocraBieHue KOMIBIOTEPHOI npe3eHTanuu 1o reme : «KopHu, creneHu u jorapu@mal.» 6
Pemenne 3amau Ha OCHOBHBIE CBOWCTBa Jorapu¢moB. PemieHue jorapupmMuuecKux ypaBHEHHH H | 6
HEPABCHCTB
Tema 4 20
IIpsimMble B3anMHoe pacmonokeHue AByX MpsIMBIX B TpocTpaHcTBe. [lapamiensHOCTh mpsiMod W 1uiockoctH. | 10
IUIOCKOCTH [TapamienpHOCTh mockocTed. I[lepneHAMKynsSpHOCT, NpAMOM M IUIOCKOCTH. IlepneHpukynsap u
NMPOCTPAHCTBE HAKJIOHHas. YTOJI MEXIy IPsAMOM U IUIOCKOCTBIO. J[BYrpaHHBIM Yrojl. YIrojl MEXIy IUIOCKOCTSIMHU.
[lepnieHIUKYIAPHOCTD JBYX IUIOCKOCTEH. 2
['eomerpuueckure nmpeoOpa3oBaHMs MPOCTPAHCTBA: MAPAUICIBHBIA IEPEHOC, CHMMETPHUS OTHOCHTEIIBHO | 2
IJIOCKOCTH.
[TapannensHoe MPOEKTUPOBAHUE. [Tmomans OPTOTrOHAJILHOM MIPOEKIINH. N3obpaxenue
MIPOCTPAHCTBEHHBIX QUTYD. 6

IIpakTH4eckue 3aHATHSA

[Tpu3Haky B3aMMHOIO DPACHOJIOKEHHSI NPAMBIX. YTOJI MEXAYy NpsMbIMU. B3aummHoe pacmnosoxxeHue
IPSAMBIX M IUIOCKOCTEH. IlepneHauKynsp M HakJIOHHAsA K IUIOCKOCTH. YTOJI MEXIy NpsIMOM U
IUIOCKOCTBIO. TeopeMbl O B3aMMHOM PpAaCIOJIOKEHMM MPSIMOM UM IUIOCKOCTH. Teopema o Tpex
NEePIEHAUKYIIAPAX.

ITpu3Haky u CBOMCTBA NAapAJUIEIBHBIX U MEPIEHAUKYIISIPHBIX IIJIOCKOCTEN.

PaccrossHME OT TOYKHM 1O IIOCKOCTH, OT HPSIMOM 10 INTOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSIIMM,
MEXJY CKPELIMBAIOIUMUCS NPSIMBIMU, MEXAYy MpPOU3BOJBHBIMU (UrypaMH B TPOCTPAHCTBE.
[TapayuienpHOE MPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema O IIOMIAAM OPTOTOHAIBHOW IIPOEKIUHU
MHOT0yToJibHUKA. B3anMHOe pacionoskeHre MpoCTPpaHCTBEHHBIX (UTyp.

XapaKTepuCcTHKA OCHOBHBIX BU0B AeATEJIBbHOCTH CTYAeHTOB: DOpMyIMPOBKA U IIPUBEECHUE
JI0OKa3aTeNIbCTB MPU3HAKOB B3aMMHOI'O PaCIOJIOKEHUS IPSAMBIX U III0CKocTel .Pacrio3HaBaHne Ha
YepTekax U MOJEIAX PAa3IMUHBIX CIy4aeB B3aUMHOIO PACIIOJIOKEHUS MIPSAMBIX U IIJIOCKOCTEM,
apryMEHTHPOBaHUE CBOUX CyXaAeHUI. DopMylnpoBaHUE ONpPEIEICHUM, TPU3HAKOB U CBOWCTB
NapaJuIeIbHbIX U NEPIEHANKYIIPHBIX INIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YIII0B. BhINIOIHEHNE
IIOCTPOEHUS YTJIOB MEXAY MPSAMBIMH, IPSIMOU U IJIOCKOCTBIO, MEXAY IIJIOCKOCTSIMU IO ONHCAHUIO U
pacro3HaBaHue UX Ha MojeisiX. [[pyuMeHnenne npu3HakoB U CBOWCTB PACIIOIOKEHUS MIPSMBIX U
IUIOCKOCTEH MpH peleHnu 3aaad. M300paxkeHue Ha pUCyHKax U KOHCTPYUPOBaHHE Ha MOJEISIX
NEPIEHAUKYJIAPOB U HAKIIOHHBIX K INIOCKOCTH, IPAMBIX, [apAJUICIbHBIX IUIOCKOCTEH, YITI0B MEXKIY
IPsIMOHN U TJIOCKOCTHIO U 000OCHOBAaHUU nocTpoeHus. Pemenne 3a1a4d Ha BBIYACIIEHUE
TEOMETPUUYECKUX BeIMUMH. ONHUChIBAHUE PACCTOSHUS OT TOYKH JI0 INIOCKOCTHU, OT IPSIMOM 10




MJIOCKOCTH, MEXK]Y TUNIOCKOCTSMU, MEKY CKPEIIUBAIOUUMUCS MPSMBIMU, MEXIY MTPOU3BOIBHBIMU
¢urypamu B mpoctpanctse. opMyIupoBaHUE U TI0Ka3bIBAaHUE OCHOBHBIX TEOPEM O PACCTOSHUAX

(TeopeM cyIecTBOBaHUS, CBOMCTBA). M300paskeHre Ha YepTexkaxX U MOJCISX PACCTOSIHUS U 00OCHOBAaHUE

CBOMX cyxkaeHui. Ornpenenenre u BEIUMCICHUE paccTOsIHUI B mpocTpaHcTBe. [Ipumenenue hopmyn u
TEOpEM IUIAHUMETPUHU JUIsl pelieHus 3a1a4. O3HaKOMIIEHUE C TOHATHEM MapajliIeIbHOTO
MPOEKTUPOBAHUS U €r0 CBOMCTBaMU. PopMynuposarue meopemsl 0 NIOWAOU OPMO2OHANbHOU NPOEeKYUU
MHO20Y20/IbHUKA.

[Tpumenenue Teopuu At 000CHOBAHUS IOCTPOCHUHN U BBIYUCICHUN. APryMEHTUPOBAHUE CBOUX
CYXKICHHI O B3aHMHOM PAaCIOJIOKEHUH POCTPAHCTBEHHBIX QUTYD

BueayauropHas (camocrosiTe/ibHasi) padora 00y4arouuxcst

10

Pemrenne 3aJa4 110 TEME «FeOMeTpI/I‘IeCKI/Ie (bHprBI Ha IIJIOCKOCTH»

Cocraienne Ta0IuIbI 1o TeMe «B3anMHOe pacioioKeHne MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE)

CocraBnenue Ta6J'II/II_[LI 10 TEMC ((HapaHHeJ'IBHOCTB B ITPOCTPAHCTBEC»

Pemenne 3aaa4 110 TEMC ((Hpi[MI)Ie 1 IIJIOCKOCTHU B ITPOCTPAHCTBE»

BAININIDN

Tema 5

12

NN WWIN

KomOunaropuka

OcHOBHBIE TOHATHUSI KOMOMHATOPHKH.

3aga4M Ha MOJCYET YKCia pa3MEILeHUH, IEPECTaHOBOK, COUCTaHUM.

Pemienue 3agau Ha mepeboOp BapuaHTOB.

®opmyna bunoma Herotona. CBolicTBa OMHOMUHANBHBIX K03 duimenToB. Tpeyronpauk [lackans.

N

XapakTeprcTHKa OCHOBHBIX BH/I0B /1eSITeJIbHOCTH CTY/AeHTOB: l3yueHne npaBuia KOMOMHATOPUKH
U IPUMEHEHUE MPH pellIeHNH KOMOMHATOPHBIX 3a/1a4. PerieHne KoMOMHATOPHBIX 33ajad METOJIOM
nepedopa ¥ 1Mo MpaBUiy YMHOKECHHS.

O3HakoMJIEHHE C MTOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUIMH, COUeTaHUSIMH, IEPECTAaHOBKAMU U
dopmynamu A ux BerarciaeHus. OObsiCHEHHE U TpUMEHEeHNEe (OPMYJT AJIs BBIUKUCICHUS pa3MELIeHHH,
NEPEeCTaHOBOK U COYETaHUi MpH pemeHny 3afad. O3HakomieHue ¢ 6uHomoM HbroToHa 1
TpeyroiabHuKoM [lackans. Penenne npakTHUeCKHUX 3a7a4 ¢ UCIOJIb30BaHUEM MOHSATHI U MPaBUII
KOMOWHATOPUKH

BueayauTopHasi (caMocTOsITE/IbHAsI) padoTa o0y4yarommxcs

CocraBieHue MPE3CHTAlINU I10 TCMC «IIIeMEHTBI KOM6I/IHaTOpI/IKI/I>>

Tema 6

16




Koopaunatsl u | [IpsmoyronpHas (nekapToBa) cucteMa KOOpAMHAT B mpocTpaHcTBe. Dopmynna paccTosHug Mexay AByMs | 4
BEKTOPbI TOYKaMH. Y paBHEHHSI c(Pephbl, INIOCKOCTH U MPSIMOH.
BexTopsl. Monynbe Bektopa. PaBeHcTBO BekTOpoB. Ci10%KEHNE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCJIO. 10
Pa3nosxeHne BeKTOpa IO HalpaBICHUAM. YTOJI MEXIy ABYMs BekTopaMu. [Ipoekius BeKTopa Ha OCh.
Koopaunats! Bekropa. CkansipHOe IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHuE KOOPAMHAT U BEKTOPOB IIPU PEIICHUM MATEMaTU4YECKUX W NPUKIAJHBIX 3a4ad. | 2
IIpakTHYeckue 3aHATHSA
Bekropsl. JlelictBus ¢ BekTopaMu. JlekapTroBa CUCTEMAa KOOPAMHAT B IIPOCTPAHCTBE. YPAaBHEHHE
OKPYXHOCTH, cephbl, MIOCKOCTH. PaccrosiHue mMexay Toukamu. JIeHCTBUS C BEKTOpaMu, 3aJaHHBIMU
KoopauHatamu. CKaJIIpHOE IPOU3BENCHUE BEKTOPOB.
BekropHoe ypaBHEHHE IPSIMOM U INIOCKOCTH.
Vcnosp30BaHnEe BEKTOPOB IIPU JJOKA3aTENbCTBE TEOPEM CTEPEOMETPHUM.
XapakTeprcTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTYAeHTOB: O3HaKOMIIEHHE C IOHATHEM BEKTOpA.
W3y4eHne nekapToBOil CUCTEMbl KOOPIMHAT B IPOCTPAHCTBE, IOCTPOCHUE 110 3aJaHHBIM KOOPAUHATaM
TOYEK U IJIOCKOCTEH, HaX0XAeHNE KOopAUHAT Touek. HaxoxneHrne ypaBHeHUH OKPYKHOCTH, chepbl,
IUIOCKOCTH. BeluKciienne paccToSHUNM MeX 1y TOUKaMu. [3yuenue cBOMCTB BEKTOPHBIX BEJINYMH,
IIPABUJI PA3JI0KEHUSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUJI HAXO0KIEHUSI KOOPAUHAT BEKTOPa
B IIPOCTPAHCTBE, IIPABUJI IEUCTBUN C BEKTOPAaMH, 3aJaHHBIMU KOOPAUHATAMH.
IIpuMeHeHne Teopuy NpU PELICHUH 3a1a4 Ha JEHUCTBUA ¢ BEKTOpaMH. V3ydeHne CKalsipHOTo
IIPOU3BENICHUS BEKTOPOB, BEKTOPHOTO YpaBHEHUS NPSAMOH U IIockocTu. [Ipumenenue reopun npu
pelIeHNH 3a/1a4 Ha JeMCTBUSI ¢ BEKTOPaMH, KOOPJUHATHBINA METOJ, IPUMEHEHNE BEKTOPOB IS
BBIUMCJICHNSI BEJIMYHMH YTJIOB U paccTossHUN. O3HaKOMIIEHHE C I0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUN
0 B3aMMHOM PacCIOJIOKEHUH IPSIMBIX U IJIOCKOCTEN € UCIIOJIb30BAHUEM
BEKTOPOB
BueaynnTopHas (caMocTOSITeIbHAsI) PadoTa 00y4aIOUINXCH 8
CocraBieHue npe3eHTaluu «JlekapToBbl KOOPAMHATHI Ha MJIOCKOCTU U B IPOCTPAHCTBE 3 3
Cocrapnenue Tabnuibl «KoopauHaThl U BEKTOPB (GOPMYIIBI Il pelieH s 3a,1a4) 2 3
Pemenue 3agau o reme «KoopauHaThl 1 BEKTOPHI» 3 2
Tema 7 31
OcHoOBBI OcHoBHbIe OHsITUSI Panmannas mepa yrina. BpamarensHoe nBmwkenue. CUHyC, KOCHHYC, TaHT€HC U | 3 1,2
TPUTOHOMETPHH KOTaHT€HC YHCIa.
OcHOBHbIE TpPUIrOHOMeTpHYecKHe ToxaecTBa @opmynsl mnpuBeneHus. Popmynsl  cioxeHHs. | 8
®opmynsl ynBoeHus. PopMysibl HOJOBUHHOTO yTJIa.
IIpeoOpa3oBanuss mnpocTedlIMX TPUTOHOMETPUYECKUX BbIpaxeHuii. [IpeoOpa3zoBaHue cymmbl
TPUTOHOMETPUYECKMX (DYHKIMI B TpoM3BeleHHME U MpPOU3BEIACHUS B CyMMy. Belpaxenue | 6

TPUTOHOMETPUUECKUX (PYHKIMH Yepe3 TaHT'€HC MTOJIOBUHHOTO apryMeHTa.
Tpuronomerpuyeckne ypaBHeHusi 1 HepaBeHcTBa Ilpocreiiiye TpUrOHOMETPUUECKHUE YPAaBHEHUS.




[Ipocreiimme TpuroHoMeTpuyeckne HepaBeHCTBa. (OOpaTHbIE TPUTOHOMETPHUYECKUE (DYHKIIUH.
ApKCHHYC, apKKOCHHYC, apKTaHT€HC.

IIpakTnyeckue 3ansaTusa PaguanHblil METOA U3MEPEHMSI YIVIOB BPALIEHUs U CBA3b C IPaJyCHON MEpOH.
OCHOBHBIE TPUTOHOMETPHUECKUE TOKAECTBA, (POPMYJIbI CIOKEHUSI, YABOCHUS, IPeoOpa3oBaHuEe CyMMBI
TPUTOHOMETPUUECKHUX GbyHKIMN B IIPOU3BENICHUE, npeobpa3oBaHue IIPOU3BENICHUS
TPUrOHOMETpUUYEeCKMX GyHKUMH B cymmy. Ilpocreiimme TpuroHoMeTpuyeckue ypaBHEHUS U
HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIIMU: apKCUHYC, ADKKOCHHYC, apKTAHTeHC.

14

XapaKTepuCcTHKA OCHOBHBIX BU/0B 1eATEJIbHOCTH CTYAeHTOB: V3ydyeHne paguaHHOro MeTo1a
U3MEPEHUs YIJIOB BpAlllEHHs U UX CBS3U C rpaycHON Mepoil. 300paxkeHue yrioB BpallleHus Ha
OKPY’KHOCTH, COOTHECEHHUE BEJIMYUHBI YIJIA C €r0 pacnonoxeHrueM. @opMyIMpoBaHUE ONPEACICHUN
TPUTOHOMETPHUYECKUX (DYHKLUH AT YTIIOB MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYroJbHHUKA U
00BsICHEHUE UX B3aMMOCBs3U [IpuMeHeHne OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB JUIsl BHIYUCIICHUS
3HaYCHUU TPUTOHOMETPUIECKUX (PYHKIHI 1O 0HOM M3 HUX. M3ydeHne ocHOBHBIX (OpMYIT
TPUTOHOMETPUU: (POPMYJIBI CIOKEHUS, YIBOCHUS, IPEOOPa30BaHUs CYyMMBbl TPUTOHOMETPUUYECKUX
(GYHKIMI B IPOU3BECHUE U IPOU3BEICHUS B CYMMY U IPUMEHEHUE ITPH BHIYMCIECHUU 3HAUCHUS
TPUTOHOMETPUUYECKOTO BBIPAXKEHUSI U yIIpoleHus ero. O3HakKOMIJIEHHE CO CBOMCTBAaMU CUMMETPUU
TOYEK Ha EAMHUYHON OKPY)KHOCTH M IIPUMEHEHHUE UX JUIsI BEIBoJA (popmMylt npuBeaeHus Pemenue mo
dbopMynaM U TPUrOHOMETPUUECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHUI.
[TpumeHeHne oOUIMX METOJIOB PELIEHMs YpaBHEHUN (IpUBEIEHUE K TMHEHHOMY, KBaIpaTHOMY, METO/{
pa3I0KEHUS HA MHO>KUTENH, 3aMEHBI [IEPEMEHHON) TIPY PELLIEHUN TPUTOHOMETPUUECKUX YPaBHEHUM.
YMeHue oTMedaTh Ha Kpyre petieHus NpoCcTeUINX TPUTOHOMETPUUECKUX HepaBeHCTB O3HaKOMIIEHHE C
HOHATHEM OOpaTHBIX TPUrOHOMETpHUecKuX (GyHKIMH. M3yueHue onpenenenuii apkcuHyca,
apKKOCHHYCAa, apKTaHI'€HCca yKciia, GOpMYyJIMPOBAHUE UX, N300paKeHNE Ha eAMHUYHON OKPYXHOCTH,
IIPUMEHEHHUE ITPU PELICHUN YPAaBHEHUIN

BueaynnTopHas (caMocTOSITeIbHAsI) PadoTa 00y4aIOUINXCH

16

Pemenue 3a1a4y Ha BbIYMCIICHUE 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIMN

Pemienue 3aga4d mo teme «q)OpMy.HH TPUTOHOMCTPHUU»

(o]

N

CocTaBieHHe KOMITBIOTEPHOH TNpe3eHTanuu 1o Teme «OTmpenereHue pacCTOSHUS 10 HEIOCTYITHOU
Touku. OnpeneieHne BICOTH HEAOCTYITHOTO TIPEIMETa)

Tema 8

18

DyHKIUH
CBOMCTBA
rpaguxku

H HX
U

DOYyHKIUH.

OO6nacTh onpeneNneHrus 1 MHOXKECTBO 3HaueHUM; rpa@uk QyHKIMH, MOCTpoeHue rpaduxkoB GyHKIUH,
3aJJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

CpoiicTBa ¢QyHKUHM. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAHUYEHHOCTb, MEPUOJUYHOCTD.
[TpomexxyTkn Bo3pacTaHusi U yObIBaHUS, HauOOJbIIEe W HaMMEHBIIEE 3HAUYEHUs,, TOUKU IKCTpEMyMa.
I'padmueckas unTepnperanus. [IpuMepsl GyHKIMOHATBHBIX 3aBUCUMOCTEN B PEAJbHBIX IpOIEccax U
SABICHUAX. ApudmeTndeckue onepaunu Hajx GyHkuusMu. Cioxxnas pyHkuus (komnosunus). [lonstue o

10




HENPEPHIBHOCTH (DYHKITHH.

Oopartnbie pynxknuu. OOmacTe ompeneracHuss W o0JacTh 3HadeHUM oOpaTHoW (yHkuu. ['paduk
0o0paTHOi (HyHKIHH.

CreneHnHble, MoKa3aTejbHble, JorapupmMuyeckue U TpuroHomerpuueckue (pynkmum. OOpaTHbIe
Tpuronomerpuueckue ¢GynHkuuu OnpeneneHus (QyHKIuUM, ux cBoiictBa M rpaduku. [IpeodpazoBanus
rpaduxoB. IlapannenbHbli MEepeHOC, CHUMMETPHS OTHOCUTEIIBHO OCEH KOOpAMHAT WU CHUMMETpUs
OTHOCUTEIIFHO Hayala KOOPJIWHAT, CHMMETPHSI OTHOCHTEIBHO MPSAMOW y = X, PACTHKEHUE M CIKATHE
BJIOJIb OCEU KOOpJMHAT.

IIpakTHuyecKkue 3aHATHS

[Tpumepsl 3aBUCMMOCTEN MEXIy MEPEMEHHBIMU B peajbHBIX MIpPOIEccaX W3 CMEXKHBIX IUCIUIUIMH.
Onpenenenne ¢ynkumit. [loctpoenne u urenue rpadukoB ¢yHkuuid. MccnemoBanue (QyHKIUH.
CBoiicTBa JUHEHHOW, KBAaJAPaTHYHOM, KyCOYHO-TMHEHMHON W  JpOOHO-IMHEWHON  QyHKIHIL.
HenpepwsiBable n mepuoanyeckue (yHkiuu. CpoiicTBa m TpadUKH CHHYCAa, KOCHHYCA, TaHTECHCA W
koTanrenca. OOparubie ¢yHkuM U ux rpaduku. OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIIUU.
[IpeoOpazoBanus rpaduka yHknun. [apmoHmueckue  KkoseOanus. [IpukinagHple  3aaadu.
[TokazarenbHble, TorapupMUIECKIe, TPUTOHOMETPUYECKUE YPAaBHEHHUSI U HEPABEHCTBA.

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTYAeHTOB: O3HAaKOMIIEHHE C IOHATUEM
HEpEeMEHHOM, TpUMepaMu 3aBUCUMOCTEN MeX 1y epeMeHHbIMU. O3HaKOMIIEHHE C TIOHATHEM Ipaduka,
ornpezesieHue NPUHAIIEAKHOCTH TOUKU rpaduky pyHkuuu. Onpenenenue no Gopmylie npocTeimei
3aBHCUMOCTH, BUJa ee rpaduka. Beipaxxenue no gpopmyiie oqHON NepeMEHHOM yepes3 Apyrue.
O3HakoMJIeHHE ¢ onpefiesieHneM QyHKINH, GOpPMYJINPOBAHHE €TO.

Haxosxnenue obiactu onpesaeneHus U 06aacTu 3HaueHui GpyHkuy O3HakoMIIEHHE ¢ TPUMEpaMu
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B peajbHBIX MPOILECCaX U3 CMEKHBIX JUCIUIIINH. O3HaKOMIIEHHE C
JIOKa3aTeIbHBIMH PACCYKICHUSIMHU HEKOTOPBIX CBOMCTB JIMHEHHON M KBaIpaTUYHOMN (PyHKIHIA,
IIPOBEJICHUE UCCIIEI0BAHUS JIMHEHHOM, KyCOUHO-TUHEHHOMN, 1pOOHO-TMHEHHON U KBapaTUYHON
¢byHkuui, nocrpoenue ux rpapukos. [locrpoenue u urenue rpadpukoB pyHkuuil. MiccnenoBanue
¢byakuun. CoctaBiieHre BUAOB (PYHKIUH TTO TaHHOMY YCJIOBHIO, PEIICHHE 3a7a4 Ha SKCTPEMYM.
Beimonnenue npeobpazosanuii rpaduka Gpynkuun Mzyuenue nowamusa oopamuoi ¢pynkyuu,
orpezesieHue BUAa U no-

cmpoeHue epaghuxa 0opamuoi GyHKYuU, HaxoxrcoeHue ee 0d1acmu onpeoeenus u 001acmu 3Ha4eHull.
[TpumeHneHue cBOMCTB PyHKUNN MTPH UCCIEI0BAHUU YPABHEHHM U PEIIEHUH 33a4 Ha SKCTPEMYM.
O3HaKOMJIEHHE C TIOHSATHEM CIIOKHOU (QyHKIMU Brruncnenne 3HaueHn i (yHKIMN 10 3HAaYEHUIO
aprymenTa. Onpe/eneHnre nojoKeHUs: TOUKK Ha rpaduke 1o ee KoopAUHAaTaM U Hao0opoT.
Hcnonb3oBanue cBOMCTB (DyHKIMIA 111 CpaBHEHMS 3HaYCHUH cTere-

Hell u norapudmos. [locTpoenne rpadukoB cTeneHHbIX U Jorapudmuyeckux yHkuuii. Penenne
NOKa3aTeIbHBIX U JIOrapu(MUUYECKUX YpaBHEHHH U HEPABEHCTB MO U3BECTHBIM AJITOPUTMAM.
O3HaKOMJIEHHE C TOHITHEM HENPEPBHIBHON NeproandecKoil pyHkunu, GopMyInpoBaHre CBOMCTB




CHHYCa U KOCUHYCa, IIOCTPOCHUE UX TpagukoB. O3HAKOMIICHHE C MIOHITHEM rapMOHUYECKHX KOJIeOaHUH
U TIpUMepaMH TapMOHUYECKHUX KOoJeOaHUM /17151 ONMCaHUs IPOIIECCOB B (pU3HKE

U Ipyrux obnactax 3Hanus. O3HaAKOMIICHHE C MTOHATHEM Pa3pbIBHOW NEPUOIUIECKON (DyHKIHH,
dbopMynupoBaHUE CBOMCTB TaHI€HCA U KOTAHT€HCa, MOCTpoeHue ux rpadukos. [Ipumenenne cBoiicTB
(GyHKUMH 1715 CpaBHEHUS 3HAaYEHUI TPUTOHOMETPHUYECKUX (DYHKIIMMNA, pEIIeHUs] TPUTOHOMETPHYECKUX
ypaBHeHUU. [locmpoenue epaguxos 0Opamuwvix mpucoHomMempuyeckux GyHKyuil u onpeoenenue no
epaghuxam ux ceovicms. BeionHeHue npeodpazoBanus rpagKoB

BueaynnTopHas (caMocTosiTeIbHAsI) padoTa 00y4arOUINXCS

Pemrenne 3a1a4 Ha HaXOXXACHUC obnactu OIPECACIICHUA W MHOXKCCTBA 3HAYCHUI (bYHKLII/II/I

w

Pemenne 3aa4 no teme «MccnenoBanue GyHKIHIA»

SN

Pemenue nmpumepoB «CBOMCTBA (YYHKITHI

N

Tema 9

26

NINININ

MHOrOrpaHHUKH |
KpYyIJble TeJia

Bepmunsl, pedpa, rpanu MHOTOrpanHuka. PazsepTka. MHOTOrpaHHBIE YTIIBL.

Boinykinble MHOrorpanHuku. Teopema Jiepa.

[Ipusma. IIpamas u HakinonHas npusma. lIpaBunbHas npusma.

[Mapamnenenunen. Ky6.

[Iupamupa. [IpaBuiibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

Cummerpu B KyOe, B MapajljiesIeUIEe, B IPU3ME U MHUPAMUJIE.

Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBineHre O NPAaBWIBHBIX MHOTOTpaHHMKaX (TeTpajzape, KyOe, OKTad[pe, MAoAeKarape H
UKOCadJIpe).

Humuaap u koHyc. YcedueHHbld KoHyc. OCHOBaHHWE, BBICOTa, OOKOBas MOBEPXHOCTh, OOpa3yroias,
pa3BepTKa. OceBble CEUEHNUS U CEUEHUS, MapajlIe]IbHbIE OCHOBAHUIO.

[Map u chepa, ux ceuenus. KacarenpHas miockocTs k chepe.

NN DNDDNDDN

XapakTeprcTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH cTyAeHTOB: OnrcaHre U XapakTepUCTUKa
pa3IMYHBIX BUIOB MHOTOI'PaHHHUKOB, IIEPEUNCIIEHUE UX 3JIEMEHTOB U CBOMCTB. M300paskeHue
MHOTOTPaHHHUKOB U BBIIIOJHEHUE MIOCTPOEHUS Ha N300paKEHUSAX U MOJIESIX MHOTOTPAaHHHUKOB.
Bpluncnenue JIMHEVHBIX 3JIEMEHTOB U YIIIOB B IIPOCTPAHCTBEHHBIX

KOH(UTypalusx, apryMeHTUPOBAHNE CBOUX CYXACHUM. XapaKTepucTUKa U N300pakeHHe CeUeHNUs,
PaseepmKu MHO202PAKHUKO6, BBIYUCICHHUE II0Iael mosepxHocren. Ilocrpoenne npocTenmmx
cedeHuit Kyoa, mpu3msl, nupaMusl. [Ipumenenre ¢pakToB U cBeieHUi U3 IiaHuMeTpun. O3HaKOMIIEHHE
C BHJIaMH CUMMETPHI B TPOCTPAHCTBE, OPMYJIMPOBAHUE ONPEACTICHUNA U CBOMCTB. XapaKkTepuCTHKa
CUMMETPHH TeJ BPALIEHNUs] © MHOTOTPaHHUKOB. [I[puMeHeHne CBOMCTB CUMMETPHH NIPY PEIICHHUH 3a4a4.
Hcnonb30Banue NpHOOPETEHHBIX 3HAHUN JJIS1 HCCIIEJOBAHUS M MOJIEIIMPOBAHUS HECTOKHBIX 3aj1au.
N306paxeHrie OCHOBHBIX MHOTOI'PAaHHUKOB M BBIIIOJIHEHUE PUCYHKOB 110 YCJIOBHSM 3a7a4
O3HaKOMJIEHHE C BUJIaMU TeJ BpaleHus, GOpMyJTUpOBaHUE UX OIpeIeIeHUI U CBOWCTB.




DopmMynupoBaHUE TEOPEM O CEUCHHUH IIapa MIIOCKOCTHIO U MIIOCKOCTH, KacaTeIbHOM K chepe.
XapakTepucTUKa U 1300paKeHNe TN BpaIlleHUs, UX pa3BEePTKU, cedeHus. Pemenne 3amnay Ha
MIOCTPOEHUE CEYEHU, BBIUMCIICHUE JUIMH, PACCTOSIHUM, YIIIOB, Iuiomaaei. [Ipoenenue qoka3aTenbHbIX
paccyxaeHu npu peiieHnu 3aaad. [[pumenenne cBOMCTB CUMMETPUHM NMPU PEILICHUH 33/1a4 Ha TeJla
BpalneHus, KomouHanuio ten.M300pakeHrue OCHOBHBIX KPYTIIBIX TEJ U BHIMOJTHEHUE PUCYHKA T10
YCJIOBHUIO 33/1a4u

BueaynuTopHas (camocTosiTeJIbHasi) padoTa

13

CocraBneHnue IIPpC3CHTAllUKN «HJ’IOH.I&,I[B OOKOBOM M MOJIHOM ITOBCPXHOCTHU MHOT'OI'DAHHHUKOB )

Cocrasnenue npe3eHTauuu «Tena 1 MOBEPXHOCTH BpAILEHUS»

Tema 10

24

Haugaaa
MATEMATHYeCKOI'0
aHaJIN3a

IMocnenoBareabHocTH. CriocoObl 3a/laHKsl U CBOWCTBA YMCIIOBBIX IocienoBarenabHocTel. IlonsaTre o
npeaesie  IOoCJIeN0BaTEIbHOCTH. CymectBoBaHue  Ipeneina  MOHOTOHHOM — OrpaHMYEHHOU
II0CJIEI0BATEIBHOCTH. CymmupoBanue IIOCJIE0BATEIBHOCTEN. beckoneuno yObIBaro1as
reOMETPHUYECKAs IIPOIPECCHS U €€ CyMMa.

IIpousBoanasi. Ilonartue o mnpous3BOAHOM (YHKIMH, €€ T€OMETPHUECKUH U (U3NYECKUH CMBICI.
VYpaBHeHue kacarenbHON K Tpaduky QyHkuuu. IIpou3BoIHBIE CyMMBI, Pa3HOCTH, MPOM3BEACHUS,
yacTHble. [IpOM3BOJHBIE OCHOBHBIX 3JIEMEHTAapHbIX (yHKUuM. [IpuMeHeHue NPOU3BOAHOM K
UCCIeIoBaHuI0 (PYHKIHMIA 1 mocTpoeHuto rpadukoB. [IponsBoaHble 00paTHON (YHKIIUM U KOMITO3UIIH
byHKINN.

IIpuMepsl MCHOJB30BaHUS NPOU3BOJHOM JUISl HAXOXKJEHUS HAWIYYIIErO pPEIICHUS B IPUKIAJIHBIX
3agadax. Bropas npousBoaHast, ee reoMeTpudeckuii 1 pundeckuit cMpici. HaxoxxaeHne ckopocTH A
mpoiiecca, 3a1aHHOro (PopMyIioi u rpaduKom.

ITepBooOpa3nass u uHTerpan. [IpumeHeHHe onpeneneHHOro MHTErpaia Ul HAaXOXKIACHMS IUIOIIAIU
KpuBosIMHENHHOW Tpaneuuu. Popmyna Hberotona—IJleitbuuna. Ilpumepsl npUMeHEHHsS HHTErpajia B
(bu3uKe 1 reoOMeTpuu.

IIpakTuyeckue 3ansaTua YncnoBass mociaea0BaTeIbHOCTh, CIOCOOBI €€ 3a/aHUsl, BBIYUCIICHUS YJICHOB
nocienosarenbHocT. Ilpexaen mocnenoBarenbHOCTH. beckoHeyHO —yObIBaromas reoMeTpuyecKas
nporpeccus. [Ipom3BonHas: MEXaHMYECKMH M TIE€OMETPUYECKHH CMBICT NPOW3BOJHOM. YpaBHEHHUE
KacaTenbHOM B obOmem Buze. [IpaBuna u Qopmynsl nuddepeHuupoBanus, Tabiuna MPOU3BOTHBIX
snemMeHTapHbIx ¢GyHKIMA. HccnemoBanwe (yHKIIMU C TMOMOIIBIO Tpou3BOAHONW. Haxoxmenue
HanOOJIBIIEr0, HAUMEHBIIETO 3HAYSHHSI U DKCTPEMATIbHBIX 3HAYeHUH (PYHKIIUH.

14

XapalcTepncnma OCHOBHBIX BUI0B 1€ATC/JILHOCTH CTYICHTOB: O3HaKOMIICHHE C TOHITHEM
YHCIO0BOM noCICA0BAaTCIBHOCTH, criocobamu ee 3aaaHus, BBIYUCICHUAMU €€ YJIICHOB. Osnaxomnenue c
noHAmMuUemM npe()eﬂa nocneoosamenvrocmu. O3HAKOMIIEHUE C BEIYUCIICHUEM CYMMBI OECKOHEYHOTr O
YHCJIOBOTO psJia Ha TPUMEPC BEIYUCIICHUS CYMMBbI OCCKOHEYHO Y6BIB8.IOH_I€I>'I FCOMeTqueCKOﬁ




nporpeccuu. Penenre 3a1a4 Ha MpuMEHEHUE POPMYJIBI CyMMbI OECKOHEYHO YOBIBAIOIIECH
reoMeTpuueckoi nporpeccuu O3HaAKOMIJICHHE C TIOHATHEM MPOU3BOIHOM. M3ydenne u popMynupoBanue
€€ MEXaHUYECKOI'0 U TEOMETPUUYECKOT0 CMbICIIA, U3YUYEHUE AITOPUTMA BBIYMCIIEHUS TPOU3BOHON Ha
IpUMeEpe BBIYMCICHHUSI MTHOBEHHON CKOPOCTH U YIIIOBOIO K03(pduiineHTa kacareabHOH.

CocraBieHue ypaBHEHUs KacaTelbHOH B 001IeM Buje. Y cBOeHHE npaBmil AudhepeHIupoBaHus,
TaOJIMUIIBI TPOU3BOJHBIX AJIEMEHTAPHBIX QYHKUUH, TpUMeHeHue Ui AuddepeHunpoBanus GyHKIUH,
COCTaBJICHUS YPaBHEHUS KacaTelbHOU. M3yueHne TeopeM o CBs3M CBOMCTB (DyHKIIMU M POU3BOIHOM,
(bopMynHpOBKa UX.

[TpoBeneHME ¢ MOMOIIBIO TPOU3BOTHON UCCIICIOBAHUS (PYHKIINH, 3a-TaHHOK (HOpMYIIOii. Y cTaHOBIICHUE
CBSI3U CBOMCTB (DYHKIIMHU U IPOU3BOIHOMN 1O X rpadukam. [IpuMeHenne npou3BogHOM 171 peleHus]
3a/1a4 Ha HaXOXJIEHNE

HauOOJIbIIEr0, HAUMEHBIIET0 3HAYCHUS U Ha HaXOXKJeHHe 3KcTpeMyMa O3HaKOMIIEHUE C IOHATHEM
MHTETpaja u mepBoodpa3Hoi. VM3ydyeHune npaBuiia BEIYUCICHHUS IEPBOOOPA3HO 1 TeopeMbl HproToHa—
JleiibHuna. Pemenue 3ajau Ha CBA3b IEPBOOOPA3HOM U ee MPOU3BOAHOM, BEIYMCICHHE IEPBOOOPA3HOI
JUIs JaHHOM (yHKIMHU. Pemenne 3a1ad Ha MpUMEHeHHEe UHTErpaia sl BBIYUCICHUS (PU3NIECKUX
BEJIMYMH U IUIOIIAJAEN

Bueayauropnasi (camocTosiTe/ibHAs) padoTa 00y4aouuxcst 12

Pemenue 3amau mo Teme «Dopmyiiel 1 ipaBmiia AU GHEPSHIUPOBAHUS 6 2

Pemenue 3anaq no teme «lIpruMenenne npon3BoaHON» 6 2
Tema 11 15 2
HNuterpan u ero | [lepBooOpa3nass m uHTerpa. IlpumMeHeHne omnpeiereHHOro MHTErpana JUlsl HaXOKICHUs IUIOLATu | S
NpUMeHeHue KpuBoJIMHENHHOW Tpaneuuu. Popmyna Hbprotona—IJleitduuna. IlpuMepsl npUMeHEHHs HHTErpajia B

buzMKe U TEOMETPHH.

HN3mepenus B reomerpun O0neM u ero usMmepenue. urerpanbHas popmyina oobema.

®opmynsl 00beMa Kyda, IPSIMOYTOJILHOTO Mapaielenunea, IPU3Mbl, IUIHHAPA. 2

®opmyibl 00beMa MUPaMHJIBI U KOHYCA. 2

@opmynbl MIOMAAN TOBEPXHOCTEN IIMIMHApPa U KoHyca. DopMynbl o0beMa Iapa U Iwiomanu chepsl. | 2

[TonoGue Ten. OTHOIEHUS TIIOMIAIEH TOBEPXHOCTEN M 00BEMOB TTOTI00HBIX TETI.

. IlpakTHYecKHe 3aHATHSA 2

Wuterpan n nepBooOpasnas. Teopema Hetorona—IJleiiOnnma. [IpumeHeHne nHTErpaia K BEIYUCICHHUIO | 2

(I)I/I3I/I‘-ICCKI/IX BEJIUYMH U IJIOIIaACH.

XapakTepucTHKA OCHOBHBIX BU/OB /IEATEJIbHOCTH CTYIeHTOB: O3HAKOMJICHUE C OHITUSIMU
ILTIOWIAAHA U 00bEMA, aKCHOMAaMU U CBOMicTBaMH. Perienue 3a1a4 Ha BEIUUCIECHUE II0MAAEN IIITOCKUX
buryp ¢ npuMEeHEeHHEeM COOTBETCTBYIOMUX (GOpMYI M (PaKTOB U3 MIIAHUMETpUU. M3yueHue TeopemM o




BBIYUCIICHIH 00BEMOB IPOCTPAHCTBEHHBIX TEJI, PEIIEHHUE 3a/1a4 Ha IPUMEHEHUE (POpMyIT BBIYHCICHUS
00beMoB. M3ydueHne Gpopmyt A1 BBIYMCICHUS TUIO0INAAeH NOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl
BpamieHus. O3HaKOMJICHHE C METOJJOM BBIYMCIICHHSI IIJIOMIAIN TOBEPXHOCTH cdephl. Permenue 3aiaq Ha
BBIUMCJICHHE IIJI0IAICH MOBEPXHOCTU IPOCTPAHCTBEHHBIX TEIl

BueayauropHas (camocrosiTejibHasi) padoTa 00y4aronuxcs

Pemienne 3a1a4 Ha HaXOXKICHHE TIEPBOOOPA3HON

N

CocTaBiieHHEe KOMIBIOTEPHOI Mpe3eHTalMu Ha TeMy «Moe NpelncTaBieHHe O MPOU3BOTHON H
epBOOOPA3HOI»

Pemenue 3anau «llnomans KpUBOJIMHEHHON TPATICLIK»

Tema 12

12

DJIeMeHThI TeOpHH
BEPOSITHOCTH.
JIeMeHTbI
MaTeMaTH4YeCcKOu
CTATHCTHUKH.

Co0blITHE, BEPOSITHOCTH COOBITHS, CIOXKEHHE U YMHOKEHUE BeposiTHOCTEH. [lonsamue o He3asucumocmu
cobvimuil. [luckpemnas cnyuaiinas eeiudund, 3aKoH ee pacnpeoenenus. Hucnogvle xapakmepucmuku
OUcKpemHou caydaunou eaudunsl. Ilonamue o 3akoHe 601buUX YUCE.

[IpencraBinenne naHHBIX (TaOJMIBI, JUATPaMMBbl, TPaQUKH), ceHepanvbHas COBOKYNHOCMb, 8blOOPKA,
cpednee apugmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuyeckou cmamucmuxu. Pewenue
NPAKMUYECKUX 3a0a4 ¢ NPUMEHEeHUeM 8epOSIMHOCIHbIX MEMo008.

IIpakTuyeckue 3ansaTusa Vcropus pa3BuTHs KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH U CTATUCTHKU U
UX POJIb B PA3iMYHBIX cepax UYeIOBEUSCKOW Ku3HenesTenbHOoCTH. [IpaBmia komOuHaTopuku. Perre-
HUE KOMOMHATOPHBIX 3a7a4. Pa3Mertienusi, couetanus u nepectanoBku. bunoMm HeioToHa 1 TpeyronbHUK
[Tackais.

[Ipuknagueie 3agaun. Knaccuyeckoe onpeneneHue BEPOATHOCTH, CBOMCTBA BEPOSITHOCTEW, TEOpeMa O
CyMMe€ BeposATHOCTe. Beruncinenue BepositHocTed. IIpukianneie 3agaun. [IpencraBieHue 4HMCIIOBBIX
JnaHHbIX. [Ipuknagnele 3agaymn.

XapakTepuCcTHKA OCHOBHBIX BU/I0B AeSITeJIbHOCTH CTYAECHTOB: V3yueHne KI1acCu4ecKoro
ONIPEIEIEHUS BEPOSITHOCTH, CBOMCTB BEPOSATHOCTH, TEOPEMBI O CyMMeE BEPOSTHOCTEN. PaccmoTpenue
MIPUMEPOB BBIYMCIICHUS BEpOSITHOCTEH. Perienne 3a1ad Ha BEIYMCIICHHE BEPOATHOCTENH COOBITHH.
O3HaKkOMJIEHUE C MPECTABIEHUEM YUCIIOBBIX JAHHBIX U UX XapakTepucTukamu. Pemienue
MPaKTUYECKHX 3a/1ay Ha 00pabOTKY YMCIIOBBIX JTAHHBIX, BEIUUCICHHUE UX XapaKTEPUCTUK

BueaynnTopHas (caMocTOsITeIbHAsI) padoTa 00y4arouxcs

CocraBieHue MPE3CHTAINN «DIIEMEHTBI TCOPHUUN BepOHTHOCTCﬁ 1 MaTeMaTH4YECKOM CTaTUCTUKU

Tema 13

20

YpaBuenus U
HEPABEHCTBA.

YpaBHeHussi W cucTreMbl YypaBHeHuWii. PaiyoHanbHble, UWppalMOHATIbHBIE, IIOKa3aTelbHbIE U
TPUTOHOMETPUIECKHE YPABHEHHS M CUCTEMBI. PABHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, CHCTEM.
OcHOBHBIE TIpUEMBbl WX pelieHus (pa3loKeHWe Ha MHOXXHTETH, BBEICHHWE HOBBIX HEU3BECTHBIX,
MO/ICTAHOBKA, TpadUueCcKuii METO).

HepaBencrBa. PanuonanbHble, HppalUMOHAIbHbIC, [OKA3aTEIbHBIE W  MPUSOHOMEMpUYEcKue
Hepagencmea. OCHOBHBIE IPUEMBI UX PEIICHHUS.




Hcnonb3oBanue CBOMCTB M TpagukoB (YHKIMH TpU peIIeHUH ypaBHEHWH M HepaBeHCTB. Meton | 6
uHTepBajoB. M300pakeHHe Ha KOOPAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHWH ypaBHCHUH U
HEPaBEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

[Ipuknanueie 3agaun [IpumeHeHre MaTeMaTHYECKMX METO/I0B ISl pEeLICHHs COJepKaTeNIbHbBIX 3a/1a4 u3 | 4
pa3- TMYHBIX O0JIacTel HayKW M MpakTUKU. VHTepnpeTanus pe3ylibTaTa, y4eT pealbHbIX OrpaHUYCHUH.
IlpakTuyeckne 3ansatusi KopHu ypaBHeHuwil. PaBHocuibHOCTH ypaBHeHui. [IpeoOpazoBaHue
ypaBHeHuU. OCHOBHBIE MPUEMBbI pellleHHs] ypaBHeHMU. Pemienue cucreMm ypaBHeHui. Mcnosb3oBaHue
CBOICTB U rpadukoB PYHKIMIA JUId pelieHus] ypaBHEHUN 1 HEPaBEHCTB. 2

O3HakoMJIEHHE € TPOCTEHIIIMMHU CBEJCHUSIMH O KOPHAX aJireOpandeckux ypaBHEHUH, MOHATHSIMUI
MCCJIEI0BAHNS YPABHEHHI U CUCTEM ypaBHEHUU. 3yueHue Teoprun paBHOCUIBHOCTH YPABHEHUN U €€
npuMeHeHus. [loBTopeHne 3anucy peneHns CTaHJapTHRIX YPaBHEHHI, TPUEMOB IIPe0o0pa30BaHMs
YpaBHEHUH U1l CBEACHUS K CTAHJAPTHOMY YpaBHEHUIO. PelieHne paioHanbHbIX, UPPAllMOHATIbHBIX,
[I0KAa3aTeNIbHbIX U TPUTOHOMETPUUYECKUX YPaBHEHUN U cucteM. Mcnonab3oBaHue cBOWCTB U IrpauKoB
dbyHKIMI 115 perenust ypaBHeHU. [loBTOpeHre OCHOBHBIX TPUEMOB pelIeHUs cucTeM. Pemienue
ypaBHeHI/Ifl C IPUMCHCHHUEM BCEX IIPUCMOB (paBJIO)KeHI/ISI Ha MHOXUTCIHN, BBEACHNA HOBbBIX
HEU3BECTHBIX, MOJICTAHOBKH, rpapuueckoro meroza).Permenne cuctemM ypaBHEeHHH ¢ MPUMEHEHUEM
pa3nuyHbIX crioco0oB. O3HaKOMIIEHHE ¢ OOIMMHU BOIIPOCAMH PEIICHUSI HEPABEHCTB U HCIIOJIb30BAHHE
CBOICTB U rpapukoB QPYHKIMIA TP PEIICHUN HEPABEHCTB. PerieHne HepaBeHCTB U CUCTEM HEPABEHCTB C
MMPUMCHCHUECM Pa3JINYIHBIX Ccoco0O0B. HpI/IMeHeHI/Ie MAaTEMAaTUUCCKHUX METOA0B IJId PCIICHUA
COJIepKaTENbHBIX 33/1a4 U3 PA3IMYHBIX 00JIacTeil HAYKU U MpaKTUKKU. HTepnpeTHpoBaHUE pPe3yIbTaToOB
C YYETOM PEAIbHBIX OrpaHUYECHUI

BHeayauTopHasi (cCaMOCTOsITeJIbHAS) padoTa 00yUyaroumxcs 10

Pemenne ypaBHeHuUi 5 3

Pemienne HepaBeHCTB 5 3

HNTOI'O: aynutopHbIX 234

CaMOCTOSITENILHOM pabOThI CTYIEHTOB 117

BCEI'O: 351
1. JI7st XapaKTepUCTHKH YPOBHS OCBOCHHS y4eOHOTO MaTepHaia UCIOIb3YIOTCS CIeAyIoIue 0003HAYECHNUS:
2. 1. — o3HaKOMUTENBHBIN (y3HaBaHUE U3YYEHHBIX 00BEKTOB, CBOMCTB);
3. 2. — peNpONyKTHUBHBIA (BBITIOJHEHUE [ESITEIBHOCTH IO 00pas3ily, WHCTPYKIMH, METOIUYECKAM PEKOMEHJANWSM WM TIOJ PYKOBOICTBOM
Ipero/iaBaTens);

4, 3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSTEIIHLHOE BBHITIOJTHEHUE ICATEIIbHOCTH, PeIIEHHE TPOOJIEMHBIX, CHTYaIlMOHHBIX 3a/IaHUH ).




3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI IUCTIAITJINHBI

3.1 TpeGoBaHusI K MUHUMAJILHOMY MAaTePHAJIbHO-TEXHUYECKOMY

o0ecrneYeHu o

OcBoeHume MporpaMMbl y4eOHOH nucuuIuInHb «MaTemaTrka: anredpa 1 Hadyaia MaTeMaTHIeCKOTro
aHaJIN3a; TEOMETPHS» MPEIoIaracT HaTHYue B MPoeCCHOHATLHON 00pa30BaTeIbHOW OpTraHU3aIIH,
peanu3yroliei 00pa3oBaTebHYIO IPOrPaMMy CPEIHET0 00IIero 00pa3oBaHus B MPEIeIax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus, y4eOHOT0 KaOMHETa, B KOTOPOM UMEETCS
BO3MOXXHOCTh 00€CIIEUYNTh 00YJaIONIMMCs CBOOOAHBII 10ocTyn B UHTEepHET BO BpeMsi y4eOHOT 0
3aHAITHS U MEPUO/I BHEYUeOHOIi 1esiTeIbHOCTH.

[Tomemenue kabuHeTa JOHKHO YIOBIETBOPATH TpeOoBaHUSAM CaHUTAPHO-3HIEMUOIOTUYECKUX
npasu1 U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO TUIIOBBIM 000PYIOBaHUEM,
YKa3aHHBIM B HACTOSIINX TPEOOBAHMSIX, B TOM YHCIIE CIICIIMATU3UPOBAHHON y4eOHOM MeOeIbio U
CpeIcTBaMU OOyUYEHUS, IOCTATOYHBIMU JIJISl BBIMIOJTHCHUS TPEOOBAHUI K YPOBHIO IOJTOTOBKH
00ydJaroumxcs.

B kabunere 10KHO OBITh MYJIBTHMEINITHOE 000pyI0BaHKE, IOCPEACTBOM KOTOPOTO YYaCTHUKU
00pa30BaTeNbHOT0 MPOIEcca MOTYT IPOCMATPUBATh BU3YAJIbHYIO HH(POPMALUIO IO MaTEMaTHKE,
CO3/71aBaTh NIPE3CHTALIMM, BUAEOMATEPUAIIbl, UHBIE JIOKYMEHTHI.

B cocraB y4eOHO-METOANYECKOTO M MaTEPUATbHO-TEXHUIECKOTO 00eCIIeueH s IIPOrpaMMBbl y4eOHOM
JTUCIUIUINHBEI «MareMaruka: anredpa u Hadyajga MaTeMaTUYeCKOro aHaIu3a; TEOMETPUs BXOISIT:

* MHOTO()YHKIIMOHAJIbHBIM KOMIUIEKC IPEIo1aBaTers;

¢ HarjsiaHbIC mocoous (KOMHJICKTLI y‘Ie6HLIX Ta6J'II/H_[, IJIaKaTOB, IMOPTPCTOB BBIAAIOMIUXCA YUCHBIX-
MAaTEMAaTUKOB U )lp.);

* UTHPOPMAIIMOHHO-KOMMYHHKATHBHBIEC CPEICTBA;
* SKPaHHO-3BYKOBBIE IOCOOUS;

* KOMIUIEKT TEXHHUICCKOM AOKYMCHTAIMK, B TOM YUCJIC IMACIIOpTa Ha CpCACTBA 06yquM${, HUHCTPYKIIHUU
1O UX MCIIOJIb30BAHUIO U TCXHHUKEC 6€3OH3CHOCTI/I;

* OuOIMOTEUHBIHN POHLT..



3.2.AndopmanuonHoe odecriedeHne o0yueHust

PEKOMEHAOYEMASA JIMTEPATYPA
Jna cmyoenmoe

Ochnoenas numepamypa

AobnymmmHa, K. P. Maremaruka : yaeonuk ms CIIO / K. P. A6xymnmuna, P. I'. MyxamernnaoBa. — CapaToB :
[Ipododpazosanue, 2021. — 288 ¢. — ISBN 978-5-4488-0941-5. — TekcrT : 2MeKTpOHHBIN // DIEKTPOHHBINA
pecypc uugpoBoii oopazosatenbHoii cpenpl CIIO PROFo6pasoBanue : [caiir]. — URL:
https://profspo.ru/books/99917

Anekcees, ['. B. Briciias matemaruka. Teopust u mpaktuka : yueonoe nocooue st CI1IO / I'. B. Anekcees, U.
. Xonseun. — Caparos : [Ipodobpazosanue, At [Tu Dp Menua, 2019. — 236 ¢. — ISBN 978-5-4486-0755-
4, 978-5-4488-0253-9. — TekcT : JIeKTPOHHBIH // DIEKTPOHHBIA pecypc IuppoBoil 00pa3oBaTeILHON cpepl

CITO PROFo6pasosanwue : [caiit]. — URL: https://profspo.ru/books/81274

Kopobetinnkosa, U. FO. MatemaTtuka. Teopus BeposiTHOCTEH : yaeOHOE mocobue as CI1O / U. 0.
KopobGetinnkosa, I'. A. TpyoOerkas. — Capatos : IIpocdobpazoBanne, 2019. — 154 ¢. — ISBN 978-5-4488-
0344-4. — Tekcrt : 3NeKTPOHHBIHN // DNEKTPOHHBIN pecype 1udpoBoit oOpazoBaTenbHoi cpeasl CITO
PROFob6pasosanue : [caiir]. — URL: https://profspo.ru/books/86073

MartgeeBa, T. A. Marematuka : yueoHoe nocooue mist CIIO / T. A. Matseera, H. I'. Peikkosa, JI. B. IlleBenepa
; mo penakuueit [. B. Anekcanaposa. — 2-¢ uzn. — Caparos, Exarepun0ypr : [IpodoOpa3oBanue,
Vpansckuit henepanbHbii yausepcuteT, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. —
TeKcT : 31eKTPOHHBIH // DIeKTPOHHBIN pecypc 1udpoBoii oopazoBarenbHoil cpenbl CIIO PROFo6pa3oBanue :
[caiit]. — URL.: https://profspo.ru/books/87821

Crupura M.C. Teopust BeposTHOCTEH W MaTeMaTmdeckas craTucTuka. COOpHUK 3amad : yded. mocolue Is.
yupexeHuit cpea. npod. oopaszoranus /M.C. Cnupuna, [1.A. Cnupun.- 4-¢ uzn., crep.- M. : M3narenbckuii
neHTp «Akamemusy , 2022. — 192¢.ISBN 978-5-4468-9259-4

Jlonoanumensnan numepamypa

Kynukosa, H. A. COOpHHEK 3a/1a4 CTyICHYESCKUX OJTUMITHA]] 10 MAaTeMAaTHKE : COOPHUK 3aj1au C YKa3aHUSIMU U
pewenusamu / H. A. Kynukosa, O. B. ®ageeBa. — Camapa : Camapckuii rocy1apCTBEHHBIA TEXHUUECKUN
yaupepcutet, 96C ACB, 2019. — 85 ¢. — TeKcT : 31eKTpOHHBIH // DIeKTPOHHBIN pecypc Hu(poBoi
obpasosarensHoit cpeapr CITO PROFob6pa3osanue : [caiit]. — URL.: https://profspo.ru/books/118959

Bepementok, B. B. [IpakTukym 1o MaTeMaTHKe: MOJrOTOBKa K TECTHPOBAHUIO U 3k3ameHy / B. B. Bepemenrok,
B. B. Koxymiko. — 4-e uzn. — Mumnck : Terpamut, 2020. — 176 ¢. — ISBN 978-985-7171-47-7. — Tekcr :
anektponHuslii / IBC PROFo6pa3osanwue : [caiit]. — URL.: https://profspo.ru/books/117485

Cunopora, M. M. Meronndeckue yKkazaHus K IPaKTUIECKUM U CAMOCTOSITEIHHBIM pad0TaM 110 MaTeMaTHKe JIJIst
cTyznenToB 2 kypca dakynsrera CI1O / M. M. CumopoBa. — BpsiHck : bpstHCKHI rocy1apCTBEHHBIH arpapHbIi
yauBepcutet, 2019. — 76 ¢. — ISBN 2227-8397. — TeKcT : 3IeKTpOHHBIH // DACKTPOHHBIN pecypc nudpoBoi
obpasosarenbHoit cpeapl CITIO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/107905

Hesuenko, O. B. PaGoyast TeTpans mo MmareMaTuke sl Ay AUTOPHON U CAMOCTOSITEIBHON paOOThI CTYJICHTOB
nepBoro Kypca (u3ganue tperse) / O. B. [Ibsiuenko. — BbpsiHck : BpstHCKH# rocy1apCcTBEHHBIN arpapHbIi
yaupepcutet, 2018. — 108 ¢. — ISBN 2227-8397. — Texkcr : 27eKTpOHHBIH // DIIEKTPOHHBIR pecype
ugpoBoit oopazosarensHoii cpeasl CIIO PROFo6pasoBanue : [caiit]. — URL:
https://profspo.ru/books/107919

OcHOBBI MaTeMaTHYeCKOro aHamu3a. OnpeaeseHHbI HHTErpail U HeCOOCTBEHHBIC MHTETPAJIBI : yUeOHOE
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HAns npenodasameneli

06 oOpazoBanuu B Poccuiickoit ®enepamun: denepanpublii 3akoH oT 29.12. 2012 Ne 273-®3 (c
M3MCHCHHUSIMH U JIOTTOJTHCHUSIMH ).

Ilpuka3 MunuctepcrBa npocseuieHusi Poccuiickoit @enepammu ot 31.05.2021 «OO0 yTBep)AeHUH
(enepanbHOTO roCyIapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO OOIIEro 00pa30BaHuUs».

IIpuxa3z Munncrepcersa npocsemenus Poccuiickoit @enepanmn ot 12.08.2022 Ne 732 "O BHeceHUH
W3MEHEHUH B (heiepalibHbIA TOCYapCTBEHHBINH 00pa3oBaTebHBIN CTaHIAPT CpeTHEro 00IIero oopa3oBaHus,
YTBEPKIACHHBIN NpHUKa3oM MuHHUcTepcTBa 0Opa3oBanus U Hayku Poccuiickoit denepanmu ot 17 mast 2012 r. Ne
413" (3apeructpuponan 12.09.2022 Ne 70034).

[IpumepHass ocHoBHass oOpa3oBaTellbHas NpOrpamMma CpeaHero oodmero oOpa3oBaHMsA, 0100peHHas
pemeHneM (enepaTbHOr0 y4eOHO-METOJMUECKOro 00BeIMHEHUS TT0 00IeMy 00pa3oBaHUIO (TIPOTOKON OT 28
utoHs 2016 1. Ne 2/16-3).

HNHuTepHeT-pecypcsl

1. www. fcior. edu. ru (MadopManmonHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAIIBI).

2. www. school-collection.edu.ru (Exunas xomekiun nudpoBbIX 00pa3oBaTENIbHBIX PECYPCOB).
VYyeOHoe u3nanue

3. Exponenta.ru http;//www.exponenta.ru KommanusaSoftlint. O6pa3oBaTenbHbIii MaTEeMaTHYECKUI CaMT.
MaTepI/IaJIBI I CTYACHTOB: 3aa4u C pCHICHUAMUA, CIIPABOYHHUK 110 MaTEMATUKE, DJICKTPOHHBIC KOHCYJIbTalluU.
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I'azera «Martemaruka» M3marensckoro goma «Ilepsoe centsops» http://mat.1septemr.ru

MaremaTrka B OTKpBITOM KoJutemke http://www.matematiks.ru

Math.ru. MatemaTuka u obpasoBanue. Http://www.math.ru

MOCKOBCKHI IIEHTP HEMPEPHIBHOTO MaTeMaTH4yeckoro oopasosauus (MITHHNO) http://www.mccmath.ru
Allmath:ru — Bcsa Mmatematuka B onnoM Mmecte htto://www.allmath.ru

EgWorld:Mup matemarndeckux ypaBueHuii http://egwjrld.ipmnet.ru

Bcest snmemenTapHast MaTeMaTHKa: CPENHsII MaTeMaTHIecKas HHTepHET-nKoa. http://www.bym math.net
I'eomerpuyeckuii mopranhttp://www.neive.by.ru

I'paduku hyHKIHI http://graphfunk.narod.ru

JluaakTHYECKKe MaTepHaltbl 0 HHpOpMaTHKe U MaTeMatuke. http://comp-science.narod.ru
JIMckpeTHas MaTeMaTHKa: aaropuT™Mel (mpoext ComputrAlgorithmTutor) http://rain.ifmo.ru/cat/

EI'D o Maremaruke: IIOATOTOBKA K TecTUpoBaHuio http://www.yztest.ru

3amauHuK I TOATOTOBKH K OJIMMIIMAaM o MateMatuke http://tasks.ceemat.ru

3aHuMaTesbHAsE MATEMAaTHKA — MIKOJIbHUKAM (OJMMITHA/IbI, HTPBI, KOHKYPCHI IO MATEMATHKE)

http://www.maht-on-line.com

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

WurepHer — npoekT «3agaumy» http://www.prodlems.ru

MaremaTtrnyeckue 3TroAs http://www.etudes.ru

Marematuka on-line cipaBouHast HHGOPMAITHS B TOMOIIE CTyAeHTY http://www.manhtm.hl.ru
MaremaTrKa B TOMOIIIb IIKOJBHUKY U CTYACHTY (TecThl o MaTtematuke online) http://www.mathtest.ru
MaremaTrKa I IOCTYMArNIMX B By3bl hitp://www.matematika.agava.ru

Marematrka: KoHCyIbTallMOHHBIN LIEHTp NpenoaBarteneid u BeimyckarukoB MI'Y http://school.msu.ru
Marematrka u mporpammupoBanue http://www.mathhrog.narod.ru

MareMaTrhuecKHe OJIMMITAAABI U OJIMMITHAAHBIE 3a1a49u http://www.zaba.ru

MexyHapoIHbIH MaTeMaTHIeCKuit KoHKypc «Kenrypy» http://www.kenguru.sp.ru

MockoBcKasi MaTeMaTiHyecKast OJMMITHaIa MKoIsHUKOB http://olympiads.mccme.ru/mmo/
PemeOnuk.RU:Bpiciias MaTemaTnka 1 3KOHOMETpHsI — 3aja4u, pemenus http://www.reshebnik.ru
Caiit anemenTtapHoit Mmarematuku Jmurpus ['ymuna http://www.mathnet.spb.ru

TypHup ropomoB — MexIyHapoJHas MaTeMaTHIeCcKasi OJIMMITHA/A IS IIKOJIbHUKOB

http://www.turgor.ru



http://mat.matematiks/ru
http://mat.matematiks/ru
http://www.math.ru/
http://www.mccmath.ru/
http://egwjrld.ipmnet.ru/
http://www.bym/
http://www.bym/
http://www.bym/
http://www.bym/
http://www.neive.by.ru/
http://www.neive.by.ru/
http://www.neive.by.ru/
http://graphfunk.narod.ru/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://comp-science.narod.ru/
http://rain.ifmo.ru/cat/
http://www.yztest.ru/
http://www.yztest.ru/
http://www.yztest.ru/
http://tasks.ceemat.ru/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.matematika.agava.ru/
http://www.matematika.agava.ru/
http://www.matematika.agava.ru/
http://school.msu.ru/
http://www.mathhrog.narod.ru/
http://www.mathhrog.narod.ru/
http://www.mathhrog.narod.ru/
http://www.zaba.ru/
http://www.zaba.ru/
http://www.zaba.ru/
http://www.kenguru.sp.ru/
http://www.kenguru.sp.ru/
http://www.kenguru.sp.ru/
http://olympiads.mccme.ru/mmo/
http://www.reshebnik.ru/
http://www.reshebnik.ru/
http://www.reshebnik.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.turgor.ru/
http://www.turgor.ru/
http://www.turgor.ru/

4 KOHTPOJIb U OIIEHKA PEYJBTATOB OCBOEHHWA YYEBHOM JACIIUTIIIAHBI

PesyabTaTnl 00yyeHus

(ocBOeHHDBIE YMEHHS, YCBOEHHbIE 3HAHMS)

DopMBbI U METO/IbI
KOHTPOJISI M OLIEeHKH
pe3yJabTaToB
o0yueHust

Ymenua:

— CaMOCTOATECIIbHO OIPEACIATE HEIU ACATCIbHOCTH U COCTABJIATD ITJIaHbI
ACATCIIBHOCTH,; CAMOCTOATEIIBHO OCYIICCTBIIATh, KOHTPOJIHUPOBATH U
KOPPECKTHUPOBATH ACATCIBHOCTDL, UCII0JIB30BATh BCC BO3MOXKHBIC PECYPCHL
JJ11 AOCTUXKCHUS ITOCTABJICHHBIX ueneﬁ " pcaJin3allvu 1JIaHOB
JACATCIIBHOCTH, BI>I6I/IpaTI) YCIICHIHBIC CTPATCTHUU B PA3JIMUHBIX CUTYAIIUAX

— HPOAYKTUBHO OOLIAThCSI U B3aUMOJICHCTBOBAThH B IIPOLIECCE COBMECTHOM
NEeSTeIbHOCTH, YYUTHIBATH MMO3ULIUHU APYTUX YUaCTHUKOB JESTEIbHOCTH,
3¢ (heKTHBHO pa3peniaTh KOH(PIUKTHI;

— BJIaJIETh HaBBIKAMH MTO3HABATEIBHOM, y4eOHO-NCCIIEI0BATENLCKON 1
IIPOEKTHOH J1€ATENbHOCTH, HABBIKAMU pa3peleHus pobieM; ClIOCOOHOCTh
1 TOTOBHOCTD K CAMOCTOATCIbHOMY IMOUCKY METOJ0B PCHICHUA
MPAKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IIO3HAHUA

— BJIaACTh HaBBIKaAMU CaMOCTOSTCILHOM I/IH(1)OpMaIII/IOHHO-H03HaBaT€JII)HOI\/JI
ACATCIIbHOCTH, BKJIIIOYad YMCHUC OPUCHTUPOBATHCA B Pa3JIMIHBIX
HCTOYHHKAX I/IH(l)OpMaIII/II/I, KPUTHYCCKU OLICHUBAThL U UHTCPIPETHUPOBATH
I/IH(l)OpMaI_[I/II-O, MOJIY4a€MyO U3 pa3JINYHbIX UCTOYHUKOB;

— BJIAJICTh SA3BIKOBBIMH CPEJICTBAMU: YMEHUE SICHO, JOTUYHO U TOYHO
M3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOJIb30BaTh a/ICKBATHHIE SI3bIKOBbBIE
CPEICTBa;

— BJIIETh HaBbIKaMU MIO3HABATENbHOMN peIeKCUU KaK OCO3ZHAHUS
COBEPIIAEMBIX IEHCTBUHI U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YIbTATOB U
OCHOBAaHMH, I'PaHUL] CBOETO 3HAHUS U HE3HAHHUs, HOBBIX [I03HABATEIbHBIX
3a/1a4 ¥ CPEICTB U1 UX JOCTHKCHUS;

— BJIAACTH HCJIICYCTPEMIICHHOCTHIO B ITIOMCKAX U MPUHATHU pCHJCHHf/'I,
C006paSI/ITCHBHOCTBIO n I/IHTYI/II_IPleﬁ, PAa3BUTOCTHIO MPOCTPAHCTBCHHBIX
HpeHCTaBHeHHﬁ; CIIOCOOHOCTBIO BOCIIPUHUMATh KpaCOTy U TapMOHHUIO MHUPA,

— BJIAJACTb CTAHAAPTHBIMU ITPUCMAMH PCHICHUS PAllUOHAJIBHBIX U
HppalluOHAJIbHBIX, ITOKA3aTCIIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHUYCCKUX
ypaBHCHI/Iﬁ N HECPABCHCTB, UX CUCTCM,

—HCIOJIb30BATL T'OTOBBIC KOMIIBIOTCPHBIC ITPOTPaMMBbI, B TOM YUCIIC JJI
TMOHCKa ITyTHU PCUHICHUA U WITIOCTPAIIUU PCIICHU A ypaBHCHI/II\/'I 1 HCPABCHCTB,

— XapaKTepH30BaTh MOBEJACHUE (PYHKIUH, HCIIOIH30BATh MOJTYYECHHBIC

Onenka pe3yabTaToB
MUCBMEHHOTO U
YCTHOT'O OTIPOCOB.

O1ieHKa KOHTPOJIbHOM
paboTHI.

OrneHka pe3yabTaToB
MPAKTUYECKOU
paboTHI.

OueHka pe3yabTaToB
CaMOCTOSITEIILHOU
paboTsl

OreHka pe3ynbpTaToB
CaMOCTOSATEILHON
paboTbI

OI_IGHKa PE3YyJIbTATOB
TCCTUPOBAHUA

O1uieHka pe3yJbTaToB
IINCBMCHHOT'O U
YCTHOT'O OTIPOCOB.

OueHka pe3yJbTaToB




SHAHUA OJId OMMUCAHUA U aHaJIM3a pCAJIbHBIX SaBHCHMOCTeﬁ;

— pacmo3HaBaTh TeoOMeTpUUYecKre (PUTYpHI Ha UepTexax, MOACTAX U B
pearbHOM MHpE; IPUMEHSATh H3y4eHHbIE CBOMCTBA T€OMETpUUYECKHE (DUTYPBI
1 (GOPMYIIBI JUTSL PEIICHHUSI TEOMETPHUYECKUX 3314 U 33/1a4 C PAKTUIECKUM
CoJlepKaHUEM;

— HaxXOJHUTb U OLICHHBATH BECPOATHOCTU HACTYIIJIICHHUA COOBITHH B
HpOCTCﬁI.HHX MPAKTUYCCKUX CUTyallUsAX U OCHOBHBIC XapaKTCPUCTUKHU
CJ'Iy‘laI\/'IHIﬂX BCJIMYHUH,

— HCIOJIB30BATb 'OTOBBIC KOMIIBIOTCPHBIC IPOIrpaMMEI ITPU PCHICHUHA 3a/1a4.

MUCbMEHHOTO U
YCTHOT'O OIIPOCOB.
O1ueHka pe3yJbTaToB
MPaKTUYECKOU
paboTHI.

OrueHka pe3yabTaToB
MPaKTUYECKOU
paboTHI.

OueHka pe3yabTaToB
CaMOCTOSITEIILHOU
paboTsl

OneHka KOHTPOJIbHOMN
paboTHI.

OrneHka pe3yabTaToB
CaMOCTOATEIIbHOMN
paboThI

OrneHka pe3yabTaToB
CaMOCTOATEIIbHOMN
paboThI

OrneHka pe3yabTaToB
MPAKTUYECKOU
paboTHI.

OueHka pe3yabTaToB
MPAKTUYECKOU
paboTHI.

OneHka KOHTPOJIbHOMN
paboTHI.

Onenka pe3yinbTaToB
[IPaKTUYECKON
paboThbI.

OueHka pe3yabTaToB
CaMOCTOSITEIbHON




paboThI

Onenka pe3yabTaToB
[IPaKTUYECKON
paboTHL.

3nanusn:

— O MaT€MaTHUKEC KaK YHUBCPCAJIIBHOM A3BIKC HAYKH, CPCIACTBC
MOICIINPOBAHUA SIBIICHHUH U IIpOoLECCOB, UACIAX U METOAAaX MaTEMAaTUKU;

— 3HAYMMOCTHU MAaTCMATUKHU JJId HAYYHO-TCXHHUYCCKOI'O IMpOorpecca,
C(bOpMI/IpOBaHHOCTB OTHOLICHHUA K MaTEMAaTHUKE KaK K 4aCTHUu
O6H.I€‘I€J'IOBC‘I€CKOI‘/'I KYJIbTYPbI U€PE3 3HAKOMCTBO C I/ICTOpPICﬁ Pa3BUTHA
MaTE€MAaTUKU, JBOJIIOIMEN MaTeMaTHYECKUX H,Z[Cﬁ;

— 00 OCHOBHBIX HOHATHIX MaTEMATHYECKOI'O aHAIN3a U UX CBOﬁCTBaX;

— 0 Ipolieccax u SIBICHUSAX, UMEIOIINX BEPOSITHOCTHBIN XapakTep,
CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE, OCHOBHBIX MOHATHUSAX
AJIEMEHTapPHON TEOPUH BEPOSITHOCTEH;

—OCHOBHBIX MOHATHH O TUIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUUECKUX
¢burypax, uX OCHOBHBIX CBOMCTB.

Ouenka pe3ysabTaToB
TECTHUPOBa-HHUS,
pe3yJIbTaToB
MUCBMEHHOTO U
YCTHOT'O OIIPOCOB.

O1ieHKa KOHTPOJIbHOM
paboTHI.

OreHKa pe3ysbTaToB
TECTUPOBa-HHUS,
pe3ysIbTaToB
IIUCBMCHHOI'O 1
YCTHOT'O OTPOCOB.

OreHka pe3yiabTaToB
TECTHUPOBa-HHUS,
pe3ynbTaToOB
MUCHMEHHOTO U
YCTHOTO OTIPOCOB.

OreHka pe3yiabTaToB
TECTHUPOBa-HHUS,
pe3yabTaToOB
MUCHEMEHHOTO U
YCTHOTO OTIPOCOB.

O1ieHKa KOHTPOJIBHOM
pabotsl. OnieHka
pe3yIbTaToOB
TECTUPOBAHUS,
pe3yabTaToOB
IMMCHbMEHHOT'O B
YCTHOTO OIPOCOB.







