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l. IMACIIOPT PABOYEN ITPOI'PAMMBI YUYEFHOM JTUCITATIIMHBI
OV /.03 MaTtemaTuka

1.1. Ob6aacTh npuMeHeHus1 mporpammbl: Pabouas nporpamma pazpaboTaHa Ha OCHOBE
«ITpumepHoit mporpaMmMbl 00111€00pa30BaTEIHFHON YUeOHON JUCIUIIIMHBI « MaTemMaTHKa:
anreOpa ¥ Hayajda MaTeMaTHYECKOTo aHallu3a; TeoMeTpusi» aBTopa bammakosa M. U.,
pekoMmengoBaHHON DI'AY «DUPO» mis peanuzamuu OINOIT CITIO na 6a3e 0CHOBHOTO
oO1ero 00pa3oBaHus € MOJTYYEHUEM CPEIHETO 00IIero o0pa3oBaHus, C Y4€TOM
TEXHUYECKOTO U COLIMAIbHO-DKOHOMHUYECKOTO Mpoduiieit moydaemMoro
npodeccroHanbHOTO 00pa30BaHUsl, B COOTBETCTBUU € «PeKoMeHIaIusIMu 1o
OpraHU3alluy MOJYUYECHUS! CPEAHEro 00IIero 00pa3oBaHusl B IpeeiaX OCBOCHHUS
o00pa3oBaTeNbHBIX MTPOTPaAMM CPETHETO MPOGECCHOHATBHOTO 00pa3oBaHus Ha 6a3e
OCHOBHOTO 00111eT0 00pa3oBanus ¢ ydetoM [IpumepHOol 0OCHOBHOM 00pa3oBaTeIbHON
MIPOTpaMMBbI CpeHETo 001Iero 0opa3oBaHus, 0J0OpEHHON peneHreM (enepaabHOTo

y4eOHO-METOIMICCKOT0 00 IMHEHHS 110 00IIeMy 00pa3oBaHUIO (IIPOTOKOJI OT 28 HIOHS
2016 r. Ne 2/16-3).

1.2. Mecro nucuumiannsl B crpykrype OIOIL: /{ncuunnnaa MaremaTtuka
MIPUHAJJICKUT K 00111e00pa30BaTEILHOMY IIUKITY TPOTPaMMBbl MTOJATOTOBKHU CIIEIIMAIMCTOB
CpEeIHEro 3BeHa Ha 0a3e OCHOBHOTO 00111er0 00pa30BaHUs C MOJYUYCHUEM CPEIHETO
obmiero oopaszosanus no crenuanbHOcTsIM 09.02.01 «KoMnbloTepHBIE CHCTEMBI U
komruiekeb», 13.02.02 «TemmocHabx)eHne U TeIIOTeXHUYECKOe 000pyI0BaHHE
46.02.01 «JlokyMeHTaIIMOHHOE 00€eCIIeUeHUE YIPABIICHUS U APXUBOBEICHHE.
Peanu3zanus nporpaMMbl HampaBjieHa Ha OPMUPOBAHUE OOITUX KOMIIETEHITUH:

OK 1. IloHnmaTh CyIHOCTb M COLMAJIBHYIO 3HAYUMOCTh CBOEH Oyaylel mpodeccud,
IIPOSIBIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO ACSTEIHHOCTD, BHIOUPATH TUIIOBBIE METOJIBI U
CIIOCOOBI BBHITTOTHEHUS MPO(HEeCCUOHATBHBIX 33]1a4, OIEHUBATh X A (HEKTUBHOCTH U
KauecTBo.

OK 3. [IpuHMMaTh pemeHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTyalMsIX U HECTH 3a
HUX OTBETCTBEHHOCT.

OK 4. Ocy1ecTBsATh MOUCK U UCIIONIb30BaHNE UH(OPMAIIUU, HEOOXOIUMOM 15t
3¢ (PEeKTUBHOTO BHINOJIHEHHS MPO(ECCUOHANBHBIX 3a]1a4, MPOPECCUOHAITBHOTO U
JUYHOCTHOTO Pa3BUTHS.

OK 5. Mcnonb3oBaTh HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
poeCCUOHATILHOM IESITEIIBHOCTH.

OK 6. PaGoTtath B KOJIJIEKTUBE 1 KOMaH i€, 3 (HEKTUBHO OOIIATHCS C KOJIETaMH,
PYKOBOJICTBOM, TTOTPEOUTEIISIMHU.

OK 7. bpatb Ha ce0st OTBETCTBEHHOCTD 3a padOTy WIEHOB KOMaH/Ibl (MIOAYUHEHHBIX ), 32
pe3yNbTaT BHIMOJHEHUS 3a/IaHUN.



OK 8. CamocTOSTENHEHO ONPENENATH 3a/1a4H MPO(PECCUOHAIBHOTO U IHYHOCTHOTO
pa3BUTHS, 3aHUMATHCSI cCaMO00pa30BaHUEM, OCO3HAHHO TUIAHUPOBAThH MOBBILLICHUE
KBaTM(DUKAIIUHN.

OK 9. OpueHTHpPOBATHCA B YCIOBHIX YACTON CMEHBI TEXHOJOTUN B MPOGECCUOHATBHON
JESITETBHOCTH.

1.3 . lleau u 3agaum o011e00pa3oBaTeIbHON Y4eOHOM JMCHUIJIMHBI — TPeOOBaAHUS
K pe3yJbTaTaM 0CBOEHUs JUCHUIIMHBI: Pabouas mporpamma mo MateMaTuKe
OpPUEHTUPOBAHA HA JOCTUKEHUE CIEAYIOUIUX IIEICH:

e o0OecrnevyeHrne chOPMUPOBAHHOCTH MPEACTABICHUH O COIMMATBHBIX, KYyJTbTYPHBIX
UHCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MaTCMATHKH;

e oOecrneuenne cHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUUYECKOTO U
MaTEMaTUYECKOTO MBIIILJICHUS;

e oOecnieueHre cPOPMUPOBAHHOCTH YMEHUN TPUMEHSATD MOTYUCHHBIC 3HAHUS TIPU
PEIICHUH Pa3INYHBIX 33]1a4;

e o0ecrneuenre chOPMUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHUKE KaK 4YacTH
00111e4eI0BEUECKON KYIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, TTO3BOJISIIOIIEM
OMKCHIBATH U U3yUYaTh PEAIbHBIC MTPOLIECCHI U SIBJICHUSI.

3agaumu:

® CHCTEMAaTH3UPOBATH CBEJCHHMSI O YHCIIAX; U3YIUTh HOBBIC U PaHEE M3yUCHHBIC
omepaluy HaJl  YHCIIaMH;

® CHCTEMaTU3UPOBATH U PACIIMPUTH CBEICHUS O (YHKIMSIX, COBEPIICHCTBOBATH
rpadguUecKue yMEHHS; TO3HAKOMUTHCS ¢ OCHOBHBIMH HJICSIMH W METOJaMHU
MaTEeMaTHYECKOT0 aHalln3a B 00bEME, MTO3BOJISIONIEM HCCIEI0BAThH dJIEMEHTapHbIC
(GYHKIIUY ¥ PeIIaTh MPOCTEHININE TeOMETpUIECKHEe, (GU3NICCKUC U APYTHE
IPUKJIAHBIC 33]1a4H;

e chopmMupoBaTh TEXHUKY alreOpanvdecKux Mpeoopa3oBaHU ISl PEIICHUS
ypaBHEHUH, HEPABEHCTB M CUCTEM; CIIOCOOHOCTH CTPOUTH M HCCIICIOBATh
MIPOCTEUIIINEe MaTEeMaTHIECKUE MOICIH TTPU PEIICHUH MTPUKIIAIHBIX 3a7ad, 3a1a4
U3 CMEKHBIX U CITeIUATBHBIX JUCIUTIINH;

e chopmupoBaTh HarIsAHBIC IPEACTABICHUS O TPOCTPAHCTBEHHBIX (PUTYpaxX U
M3Y4EHUE UX CBOUCTB, CIIOCO0AaX TEOMETPUIECKUX U3MEPEHUHN, KOOPAUHATHOTO U
BEKTOPHOTO METOJIOB ISl PEIICHUSI MAaTEMATUUECKUX U MPUKIIAIHBIX 3a]1ay;

e chopmMupoBaTh KOMOMHATOPHBIC YMEHUS, TIPEICTABICHHS O BEPOSITHOCTHBIX
3aKOHOMEPHOCTSIX OKPYXKAIOIIET0 MHpA.

OcCHOBY HpOrpaMMbl COCTaBJISIET COJEP)KaHUE, COTJIACOBaHHOE C TpeOOBaHHUSIMU
(denepasbHOrO0 KOMITIOHEHTa TOCYJapCTBEHHOI'O CTaHAapTa CpeaHero (IOJIHOIO)
oO1ero oopazoBanusi 0a30BOro ypoBHSI.



B nporpamme yueOHbI MaTepuan MpEeACTaBiIeH B (GOpME UYepeayIOmerocs
Pa3BEPTHIBAHUSI OCHOBHBIX COAEPKATENbHBIX JTUHUMN:

e anreOpanyeckas JIMHUSA, BKIIOYAIONIAs CHCTEMATH3alMIO0 CBEACHHM O YHWCIaX;
U3y4YeHUE HOBBIX M OO0OOIIEHHE paHee HW3Y4YEHHBIX omepanuii (BO3BEJCHHE B
CTENEHb, W3BJICUCHHUE KOPHS, JIorapu(MUpOBaHHE, CHHYC, KOCHHYC, TaHIEHC,
KOTaHT€HC U oOpaTHbIe K HUM); U3yY€HHE HOBBIX BUJIOB YHCJIOBBIX BBIPAXKEHUH U
dbopMyn; COBEpIICHCTBOBAHWE MPAKTUYCCKUX HABBIKOB W BBIYMCIHUTEIHLHON
KyJbTYpbl, pPacIIMPEHHE M COBEPIICHCTBOBAHUE aJNreOpanyecKoro amnmapara,
cOpPMUPOBAHHOTO B OCHOBHOW IIKOJE, WU €ro TNPUMEHEHHE K PEIICHHIO
MaTeMaTUYECKUX U MPUKIAJAHBIX 33]1a4;

® TEOPETUKO-(PYHKIIMOHAIIbHASI ~ JIMHUSA,  BKIIOYAIONIAs  CHCTEMATH3allMi0 U
pacuIMpeHne CBeJICHU 0 (PYHKIUSAX, COBEPIICHCTBOBAHUE IPAPUUECKUX YMEHUM;
3HAKOMCTBO C OCHOBHBIMU HJE€IMH M METOJAaMU MAaT€MAaTHYECKOrO0 aHallh3a B
o0beMe, TMO3BOJSIOIIEM MCCIEIOBAaTh dJEMEHTapHble (PYHKUMU W pelaTh
MPOCTEUIINE TEOMETPUUECKHE, PU3NYECKUE U IPYTUe MPUKIAAHbIC 3a1a4; TUHUS
YPaBHEHHI M HEPABEHCTB, OCHOBAHHAs HA IIOCTPOCHUU U UCCIEHOBAHUU
MaTeMaTUYECKUX MOJEJNIeH, MepeceKarmascs ¢ alreOpandeckol U TEOPETHUKO-
(GYHKIMOHATBHOM JIMHUSAMU M BKJIIOYAIOIIash pPa3BUTHE M COBEPIICHCTBOBAHUE
TEXHUKHU ajNreOpandeckux mpeoOdpa3oBaHui /Uil pelieHUsl ypaBHEHUH, HEPABEHCTB
U cucTteM; (POPMUPOBAHHUE CIIO-COOHOCTH CTPOUTHh M HCCIEAOBAaTh MPOCTEHINE
MaTeMaTUYECKHE MOJIETU NP PEIICHNUU MPUKIIAIHBIX 33/1a4, 3a/1a4 U3 CMEXHBIX U
CIIeUUAIBHBIX JUCHUILIVH;

® T[EOMETpUYECKas JIMHUSA, BKIIOYAKOIIAs  HalJIHbIE  MPEACTaBIEHUS O
IPOCTPAHCTBEHHBIX (PUTYpaxX M U3YUYEHHE UX CBOMCTB, (GOPMHUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHO- TO BOOOPAKEHUS, Ppa3BUTHE CHOCOOOB T'€OMETPUUECKUX
U3MEPEHU, KOOPAMHATHOTO M  BEKTOPHOTO  METOJOB  JJisi  pEeUIeHUs
MaTeMaTUYECKUX U MPUKIAJIHBIX 33]1a4;

® CTOXaCTUYEeCKasl JIMHHUS, OCHOBaHHAs Ha pPa3BUTHM KOMOWHATOPHBIX YMEHUH,
MIPEACTABIICHUAM 0 BEPOSATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX
OKPY’KAIOLIEro MUpa.

Conepxanue mporpaMMbl CTPYKTYpPUPOBAHO  Ha OCHOBE KOMIIETEHTHOCTHOTO
noaxona. Pa3BuTue cojaepiKaTelbHBIX JIMHUM CIOCOOCTBYET COBEPIICHCTBOBAHUIO
WHTEJUICKTYaJIbHBIX M PEYEBBIX YMEHUW IMyTeM OOOTaIleHUsI MaTeMaTH4YeCKOTO
SI3BIKA, PA3BUTHS JIOTUYECKOTO MBINIIEHUS, (POPMUPYET HABBIKM CaAMOCTOSATEIBLHOMN
y4eOHOM ACeSITEIHHOCTH, CAMOOOPA30BaHUs U CaMOpeaTU3aIiK JTUYHOCTH.

[Iporpammoii npegycMoTpeHa MOArOTOBKA OOYYalOIIMXCS K 3K3aMEHY MO Marepuajam
EID.

OcBoeHue cojiepKanusi yueOHOU JUCHUIUIMHBI MaTtemaTuka o0ecreunBaeT JOCTHKEHNE
CTyJICHTaMU CIEAYIOUIUX Pe3yJIbTaTOB:



¢ JUYHOCTHBIX:

— c(hopMUPOBAHHOCTH MPEACTABICHUIN O MaTEeMAaTHKE KaK YHUBEPCATHLHOM SI3bIKE HAYKH,
CpPEACTBE MOJCITUPOBAHUSA SIBIICHUM U MPOLECCOB, UAEIX U METOJAaX MATEMATHKH;

— IIOHMMaHUE 3HAYMMOCTH MAaT€MaTUKH JIJIl HAYYHO-TEXHUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIEHUS K MaTeMaTHUKE KaK K YacTH 00IIeUeI0BeUeCKON
KYJIBTYPBI Y€pPE3 3HAKOMCTBO C UCTOPUEN PA3BUTHUS MATEMATUKH, dBOJIIOLUEN
MaTEeMaTUYCCKUX HUJIEH;

— pa3BUTHUE JIOTUYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOT'O BOOOPaKEHUS,
QITOPUTMUYECKON KYJIbTYpPbl, KPUTUYHOCTH MBILUICHUS HA YPOBHE, HEOOXOIUMOM JIIS
Oynyiel mpoecCuOHAIbHON ACSTENBHOCTH, ISl MPOAOHKEHUsT 00pa30BaHuUs U
caMmo00pa3oBaHus;

— OBJIQJICHHE MaTeMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMHU, HEOOXOTUMBIMU B
MTOBCETHEBHOM KU3HMU, JIJI1 OCBOCHUS CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUIUINH U
JTUCITUIUINH MPo¢deCcCUOHANTBHOTO UK, JUIs OTy4YeHUus 00pa3oBaHus B 00J1acTAX, HE
TpeOyIOMUX yriyOIeHHON MaTeMaTHUYeCKOU MOArOTOBKH;

— FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUH BCEH JKU3HU; CO3HATEIHLHOE OTHOIIIEHHE K HETIPEPHIBHOMY 00pa30BaAHHIO
KaK YCJIOBHIO YCIEIIHON MPOo(eCCHOHAIIBHON 1 OOIIIECTBEHHOM e TEILHOCTH;

— FOTOBHOCTB Y CIIOCOOHOCTH K CAMOCTOSTEIIBHOM TBOPUECKOM M OTBETCTBEHHOM
JeSITCIIbHOCTH;

— FOTOBHOCTH K KOJIJIEKTUBHON paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIE0BATEIbCKOM, MPOSKTHOM U
OPYTUX BUJAX AEATEIbHOCTH;

— OTHOIICHHC K HpO(bGCCHOHaHBHOﬁ ACATCIIBPHOCTH KaK BOSMOKHOCTH Y4aCTHUA B
PCUICHUHN JINYHBIX, O6H.I€CTB€HHBIX, rocyaiapCTBCHHBIX, O6H_I€HaHI/IOHaJ'IBHBIX HpO6J’IeM;

* ME€TAlIPCIMETHDBIX!

— YMEHHME CaMOCTOSITEIIBHO OINPEAENIATh eI AEATEIbHOCTH U COCTABIATH TLIAHBI
JNEATENBHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISTh, KOHTPOJIUPOBATHh U KOPPEKTUPOBATH
JNEATEIBHOCTD; UCIIOJIBb30BATH BCE BO3MOXKHBIE PECYPCHI JIsl JOCTUKEHUS ITOCTABICHHBIX
1eJiel U peaau3aliy IIaHOB AesTeIbHOCTH; BRIOUPATh YCIICIIHbIE CTPATEruH B
Pa3IMYHBIX CUTYaLHSX;

— YMEHHE MPOJTYKTUBHO OOIIAThCS U B3aUMOJIEHCTBOBATH B MPOIECCE COBMECTHOM
NEATEeIbHOCTU, YIUTHIBATh MO3UITUU JPYTUX YUACTHUKOB JIEATEILHOCTH, Y(PhHEKTUBHO
paspemiath KOH(MIUKTHI,



— BIIaJICHUE HABBIKAMHU MTO3HABATEIHHON, yUeOHO-HCCIICIOBATEIHCKOM M MPOSKTHON
NeATEeIbHOCTH, HaBBIKAMU pa3pelieHus MpooJieM; CHOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PEUICHUS MTPAKTUUECKUX 3a7a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

— FOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOATENbHON NH(GOPMAIIMOHHO-TT03HABATEILHOMN
JESTEIBbHOCTH, BKJIIOYAsI YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHHKAX
uH(pOpMaINHU, KPUTHUYECKH OLIEHUBATh U HHTEPIIPETUPOBATH MHPOPMALIUIO,
MOJIYy4aeMyI0 U3 Pa3JIMYHbIX UCTOYHUKOB;

— BJIAJACHUC A3BIKOBBIMU CPCACTBAMU: YMCHUC ACHO, JOTUYIHO U TOYHO HU3JIaraTb CBOIO
TOYKY 3pCHUA, UCITIOJIb30BATh aJICKBATHLIC A3BIKOBLIC CPCACTBA,

— BJIaACHHNC HaBBIKaMH MMO3HABATEIbHOU pe(l)J'IGKCI/II/I KaK OCO3HaHHUA COBCPIIACMBIX
HCﬁCTBHﬁ N MBICJIMTCIIBHBIX ITPOICCCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, I'paHuI] CBOCTO
SHAaHHWA U HC3HAHUS, HOBBIX ITO3HABATCIbHBIX 3aaa4 U CPCACTB AJIS X HJOCTUKCHUA,

— LEJIEYCTPEMIICHHOCTh B IOUCKAX U MPUHATUU PEUICHUH, COOOPa3UTEIbHOCTD U
MHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTaBICHUN; CIOCOOHOCTh
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* IIPeIMETHBIX.

- C(bOpMI/IpOBaHHOCTB HpCIICTaBJICHI/Iﬁ 0 MaTCMAaTHKC KaK 4aCTH MHpOBOﬁ KYJIbTYPBI U
MECCTC MAaTCMAaTHKHU B COBpCMeHHOﬁ OUBHUJIN3alIUH, crioco0ax onvcaHus ABJICHUN
p€ajlbHOIr0 MHMpa Ha MATCMATUYICCKOM A3BIKC,

— c¢()OpMHUPOBAHHOCTH NMPEACTABIECHUIN O MaTEMaTHUECKUX MOHATUAX KaK BaKHEUIINX
MaTeMaTUYECKUX MOJEIIAX, TO3BOJIAIOIINX ONKMCHIBATh U U3y4YaTh pa3HbIC MPOLIECCHI U
SABJICHUS; IOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHNSI MATEMATHUECKUX
TEOPUH;

— BJIAJICHNC MCTOJaMHU NOKA3aTCIbCTB U aJITOPUTMOB PCIHICHUA, YMCHUC UX ITPUMCHATD,
IMPOBOANTDL JOKA3ATCIILHBIC PACCYKICHUA B XOAC PCIICHUS 3aaa4,

— BJIQJICHUE CTaHIAPTHBIMU [IPUEMAMHU PELICHUS PALMOHAJIBHBIX U UPPALIMOHAIBHBIX,
MOKa3aTEIbHbIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN M HEPABEHCTB, UX
CUCTEM;

— ¢(OpMHUPOBAHHOCTH MIPEACTABICHUN 00 OCHOBHBIX MOHITHUSX MAaTEMATHUYECKOTO

aHaJM3a U UX CBOMCTBAX, BIaJeHHE YMEHUEM XapaKTEepU30BaTh MOBEACHUE (PYHKIIUM,
HCMOJIb30BAaHUE MOJIYYCHHBIX 3HAHUM ISl ONIMCAHUS U aHAJIM3a PEAJIbHBIX
3aBUCUMOCTEH;

— BJIAJICHUE OCHOBHBIMU MOHATHUSIMU O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHHSI paCIIO3HABATh
reoMeTpudeckue (pUrypel Ha YepTexKax, MOACISIX U B PEAIbHOM MUPE; TPUMEHEHUE



M3YYEHHBIX CBOMCTB reOMEeTpuUecKuX (Guryp v popmy 1 petieHusl TeOMETPUIECKUX
3a/1a4 U 334 C IPAKTUYECKUM COLECPIKAHUEM;

— c(hopMUpPOBaHHOCTH MPEACTABICHUI O MPOIIECCaX U SBICHUSIX, HMEIOIITUX
BEPOSITHOCTHBINM XapaAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJTbHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEN; YMEHUN HAXOAUTh U
OLICHUBATh BEPOSITHOCTU HACTYIUICHUS] COOBITUI B MPOCTEHIIINX MTPAKTUYECKUX
CUTYaLlUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIUYUH;

— BJIAJACHUC HABBIKAMHU HCIIO0JIb30BAHUA I'OTOBBIX KOMIIBIOTCPHLIX IIPOTpaMM IIPpHU
PCUICHUHU 3a1a4.

1.4 IlpoduabHasi cocTapJsiionmas (HANPaBJeHHOCTh) 00111e00pa30oBaTeIbHOI
AUCHHUIUIMHBI MaTeMaTHKa

[Tpodunuzanus aucuuniauHel MaTemaTtuka OTpakaeTcsi Ha BbIOOpE IPUOPUTETOB B
OpraHu3alu  y4yeOHOW  JAEATENbHOCTH  OOy4aromuxcs U [PEUMYLIECTBEHHO
OpUEHTHPOBAHA HAa aJITOPUTMHUYECKUN CTHIIb PAa3BUTHS MO3HABATEIHHOW JESTEIHHOCTH.
[Ipy u3ydyeHUM IUCUUIUIMHBI BHUMaHHE oOydwarommxcs Oyner oOpamieHo Ha eé
MPUKIATHON XapakTep, Ha TO, TA€ W KOT/a M3y4aeMble TEOPETUUYECKHE TOJOKEHUS U
MPAKTUUYECKHE HABBIKK MOTYT OBITh HCIIOJNB30BaHBI B OyAyIIedl MpaKTUYECKOM
aestenpHOoCTH. [losTOMYy mporpamma Kypca MaTeMaTHKH, BKItodas Oa3MCHBIN
KOMIIOHEHT CpPEIHEro MaTeMaTHYeCKOTO OOpa30BaHMs, OTPaXaeT COOTBETCTBYIOIINE
poQecCHOHANIbHBIE MOTPEOHOCTH PabOUYMX CHEUUATBbHOCTEM:

o mii  cnenuanbHOCTE  «KOMIBIOTEpHBIE  CHUCTEMBI W KOMILJIEKCHI»,
«TennocHabxkeHne W TEIUIOTEXHUYECKOE O0opymoBaHue», «ToBapoBeaeHHE u
AKCIIEPTH3a Ka4eCTBA MOTPEOUTEIHCKUX TOBAPOBY HEOOXOIUMBI 3HAHUS M HABBIKU
CUETHOTO XapaKTepa, YMEHHS BBIOIHATH NEUCTBUS C YKMCIAMU PA3HOTO 3HAKA,
OTepUpOBaTh OOBIKHOBEHHBIMH M JCCATUYHBIMU JAPOOSIMHU, TPOLIEHTAMU, HABBIKU
YBEPEHHOTO BJIAJICHUS HA KAJIbKYJIATOPAX;

e Ipy aHaiu3e pabOThl OOOpPYAOBAHHS M OMPEACICHUH BBIXOJA MapaMeTPOB
13 MTATHBIX

PEKUMOB aKTHBHO MCIIOJB3YIOTCSI OTHOIICHUS BEIMYWH, TPOIOPIHMA, MpsMas U

oOpaTHasi MPOTMOPIIMOHANBHAS 3aBUCUMOCTH, CTEMEHW YHCJIA, PEIIaroTCs

ypaBHCHUS;

e I OyIymMX TEXHHUKOB IMPHU MPOCKTHPOBAHWUHU TEXHOJIOTHMUECKHX TPOIECCOB H
uHTepheiicoB K HUM Tpo(EeCcCHOHATHLHO 3HAYMMBIMH SBJISIOTCS BJIaJICHUE
MOHSATHEM  (YHKIIMOHATBHOM  3aBUCUMOCTH, yMEHHE HaXOJWUTh 00JacTh
omnpenencHuss GyHKIUA W 00JacTh 3HAaYeHWW (QYHKIHMH, 3HAHUE CBOMCTB
AJIEMEHTAPHBIX (PYHKIUH, YMEHHE CTPOUTH M YNTATh Tpaduku QyHKIIHIA,

® 3Yy4YCHUE TEXHUUYCCKOW JOKYMECHTAIIUH, YEPTSIKEH, MPUHITUIIOB paOOThI TUITOBBIX
ANIEKTPOHHBIX YCTPOWCTB — HAaBBIKM, HEOOXOJMMBIC TEXHHKY, MPEACTOSIIAS
pabota TpeOyeT Xopoilo CcHOpPMYJIUPOBAHHBIX TMPEJICTABICHUNH O B3aUMHOM
PacIoJIOKCHUM TIPSMBIX W IUIOCKOCTEH B TpoCTpaHCTBE;, (opmax, pa3zmepax
OCHOBHBIX (DUTYp M UX COUETAHWI; YMEHHI pacro3HaBaTh, BUAETh HA YEPTEkKaAX U
CXeMax OCHOBHBIE TE€OMETPUYECKHE Teja, WX COYCTaHWsA, CEUYCHUS



r€OMETPUUYECKUX TN IUIOCKOCTSIMH, MO3TOMY HEOOXOAMMO 3aKpENUTh 3HAHUE

ONPENEIICHUM IapajuIeNIbHBIX, MEPECEKAIOMMNXCS U MEPIEHANKYISIPHBIX MPAMBIX

UB IPOCTPAHCTBE, MAPAUICIBHOCTH U IEPHEHIUKYJISPHOCTH NPSIMON U

IIJIOCKOCTH;

® HA TIPaKTUKE OOydJaroIlMecs BCTpPEYalOTCd C 3ajayaMd Ha HaxOXICHHE
IUIOIIAJ e IOBEPXHOCTH, YMEHHE BBIYUCIATH IUIOL[AJb OOKOBOW U  IOJHOU
MOBEPXHOCTEH T€OMETPUUYECKUX Tell, 00bEeMbI MPU3MBI, TUPAMUIbI, HUIHH]PA, KOHYCA,
YCEYEHHOI'0 KOHYCA;

® JIJIs1 OCMBICJIEHHOT'O CIIOJIb30BAaHMS 3HAHUM B KypCE€ METPOJIOTUS U TEXHUYECKHE
U3MEpEHUs, HYXHO B Kypce MaTeMaTHK{ pemiaTh 3aJaud C MPoQecCHOHATbHBIM
COJIEP)KaHUEM.

[IporpaMma mnpenycMaTpuBacT OCYLICCTBICHUE PErHOHAJIBHOIO KOMIIOHEHTA:
U3ydyeHue creuupuku pacyéToB pacXOJyeMbIX MaTEpUaloB IPU  COCTABICHUU
Ne(PEKTHBIX BEAOMOCTEH M TPUMEHEHHME 3HAHUNW HEOOXOAUMBIX ISl 0OecTieueHUs
KOHKYPEHTOCIIOCOOHOCTH BBIITYCKHHUKA Ha PhIHKE TPY/a.

HporpaMMa MpeaAyCMaTpuBacT MHUPOKOC HCIIOJIIB30BAHUC MCIKIIPCIMCTHBIX CBSI3CH: C
TCXHHYCCKHM  YCPUYCHHCM, BHCKTPOTCXHHKOﬁ, MGTpOJ'IOI‘PIGﬁ H TCXHHNYCCKHUMHU
HU3MCPCHUAMU, aBTOMaTI/I?»aI_II/Ieﬁ IIpoOu3BOACTBA, (1)H3HKOﬁ.

1.5 KosimyecTBO 4acoB Ha OCBOEHHE MPOrpaMMbl Y4eOHOM THCIUNJIMHBI
MaremaTuka

MaxkcuMaibHas OoOs3arenbHag  CaMOCTOSTEID

Bcero gacos B

['pynnel | yueOHas aynutopHas |Has pabora
y4eOHOM TOIY

Harpyska Harpyska ydalmxcs

— | Kype

Cb1 351 234 234 117

1.6 CokpaieHusi 1 0003HAYEHUS:

PI'OC — denepanbHblii rOCyIapCTBEHHbIH 00pa30BaTeIbHbBIM CTAHIAPT;
HITO - HayajbHOe npodecCHOHATIbHOE 00pa3oBaHue;

CIIO — cpennee npodeccnoHaibHOE 00pa3oBaHue;

IIK — npodeccrnonaibHble KOMIETEHIIUN;

OK — o01me koMneTeHIMH;

OITOII — ocHoBHast npodeccoHAIbHAA 00Pa30BaTeIbHAS IPOIPAMMA;

PYII — pa0Gounii y4eOHbIH IJIAH;



2.CTPYKTYPA U COJIEP)KAHUE OBPA3OBATEJIbHOM JUCIUIIJIAHBI

2.1 O0bem 00111e00pa3oBaTEILHON YUeOHO JUCHUILIMHBI U BHAbI y4eOHOH padoThI

Bupa yueOHoi1 padoThI Oo6bem 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
caMmocTosITeNbHas (BHeay IuTOpHasi) paboTa: 117
1. CocraBieHue KOMIBIOTEpHON Ipe3eHTauu Ha Temy «Pa3Butue 2
MOHATHUS O YUCIIE»

2. Munu npoekt «/crnonb30BaHue YUCeI U MaTEeMaTUYECKUX MOHATUH B 2
MECHSX U MY3bIKaJIbHBIX IPOU3BEICHUAX

3. Pemenue 3a1a4 Ha IPOLIEHTHI 1
4. CocraBnenue Tabmuupl 1o Teme: «lIpsmags u oOparHas 2
MPONOPIHOHATLHOCTE. KBanpaTiuHas u kyondeckast QyHKIHI

5. Meton muHu-ipoekToB. COCTaBlIeHNE KOMIBIOTEPHOMN MPE3CHTAINH 6
Ha TeMy «KopHH, CTeTIeH! U J0rapupmbl».

6. Pemenue 3amay Ha OCHOBHBIE CBOicTBa sorapu@mon. Pemenue 6
Jorapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

7. Pemenue 3anau «I'eomerpuueckue GUrypsl Ha MIOCKOCTH» 2
8. Cocrasnenue Tabnuupl «CocTtaBieHue Tabauibl o Teme «B3anMHoe 2
pacrosoKeHue NPSMBIX U MIIOCKOCTEN B TPOCTPAHCTBE

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

10. Pemenue 3anau. «[Ipsmpie U TIIOCKOCTH B IPOCTPAHCTBE 4
11. CocraBieHne KOMIBIOTEPHOM INPE3EHTALMM Ha TeMY «JIEMEHTHI 6
KOMOHMHATOPHUKI

12. Meron MuHH-TIpoekToB. CocTaBlieHHEe KOMITbIOTEPHOI Mpe3eHTaluu 3
Ha TeMy «/lekapToBbl KOOPMHATHI HA IUIOCKOCTH U B IPOCTPAHCTBEY

13. 3anonuenue Tabnuipl «KoopauHATHI U BEKTOPHI» 2
14. Pemenue 3aa4 no teme «BeKTOpbI B IPOCTPAHCTBE» 3
15.Pemenne 3a7a4 o TEME «Bpranciienue 3HAYECHUI 2
TPUTOHOMETPHUYECKUX (DYHKIIAI»

16. Pemenue 3aau o teme «@opMyIIbl TPUTOHOMETPUI 6
17. Meron MuHH-TIpoekToB. COCTaBlieHHEe KOMITBIOTEPHOM Mpe3eHTaUuH 8

Ha Temy «OnpeneneHue pacCTOSHHUS JI0 HEIOCTYIMHOW TOYKH.
Omnpenenenre BHICOTHI HEJOCTYITHOTO MTPEAMETAY

18. Pemenue npumMepoB «3a1aun Ha HAXOXKICHUE 00IaCTH OMpeeICHUs 3
Y MHOKECTBA 3HaUYE€HUN ()YHKIIHI
19. Pemenue nmpumepoB «MccnenoBanue GyHKIIUN 4

20. Pemenne npumepoB «CBoicTBa G yHKITUN 2




21. CocraBiieHHME KOMIIBIOTEpHOU Mpe3eHTauuu Ha Temy «llmomians
OOKOBOH U MMOJIHOW TOBEPXHOCTH MHOTOTPAHHUKOBY

22. CocraBieHHE KOMIIBIOTEPHOM Npe3eHTauuu Ha Temy «DopMyiibl
OOKOBOH U MMOJIHOW TOBEPXHOCTEH TN BpaIICHUSD»

23. Pemenue 3anau «IIpaBumna u popmysnsl nudhepeHIupoBaHusD

24. Pemenue 3anay «II[pumeHeHne npou3BOIHOM

25. Pemenue 3amay Ha HaXOXKICHUE TIEPBOOOPA3HOM

26. CocraBiieHHE KOMIIBIOTEPHOM Ipe3eHTaluu Ha Temy «Moe
MpeJICTaBICHHUE O MPOU3BOJIHOM U EPBOOOPA3HON HYHKITHI

27. Pemenue 3anau «llnomans KpUBOJMHENHON Tpanenum»

28. CocraBiieHUE KOMIBIOTEPHOH IMPE3EHTAMU Ha TEMY «JIEMEHTBI
TEOPUH BEPOSITHOCTEN U MATEMATUUYECKON CTaTUCTHKI

29. Pemienue ypaBHEHU

30. Pemienue HepaBeHCTB

A DN OO

DN

IIpomexyrounas arrecrauus B gopme sk3amena




2.2. TemaTudecknii mian oopazoBarebuoi qucuuminabl OY/1.03 MaremaTuka

Konsb! 00mux HaumeHnoBanme pa3aesioB y4eOHOM JUCHHUIIIMHBI Bcero yacoB | O0béM BpeMeHH, OTBeAEHHBIN Ha 0OCBOCHHE IIpakTka
(mpodeccuonain (maxc. Yuebnas MEKIMCIUIIJIMHAPHOTO Kypca
HBIX nazpysia) Obs3aTenbHas aynuTopHasi | CamocTosiTe]1| Y4yeOHas IIpousBona-
KOMIeTeH Mt
yueOHasi HArpy3Ka bHas padora CTBeHHAast
o0y4aromerocst o0y4Jaroiero
Bcero yacos BrT. u. o
NPaKTHYeCKH
e padoThl
1 2 3 4 5 6 7 8
MaxkcuManbHOe KOJTHYECTBO YaCOB HA 00pa3oBaTeJbHYIO IUCcOUILIHHY 351 yaca (aymutopHble — 234 yaca, camocTosiTeJIbHbIe — 117 yaca)
OK1-OK9 1.BBeaenue 2 2 - - -
OK1-OK9 2. PazBuTHE MOHATHS 0 YHCITE 15 10 - 5 - -
OK1-OK9 3. KopHu, crenenn, Jorapugpmsl 42 28 - 14 - -
OK1-OK9 4. IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 30 20 - 10
OK1-OK9 5.KomOunaTopuka 18 12 - 6 - -
OK1-OK9 6.KoopauHaThl U BeKTOPbI 24 16 - - -
OK1-OK9 7.0CHOBBI TPUTOHOMETPUH 47 31 - 16 - -
OK1-OK9 8.®ynkuum u rpagpuxu 27 18 - 9 - -
OK1-OK9 9.MHOTOrpaHHUKH M KPYIJble Tejaa 39 26 - 13 - -
OK1-OK9 10.Hayasa MaTeMaTH4€CKOT0 aHAIH3a 36 24 12 - -
OK1-OK9 11.UHTerpa u ero NnpuMeHeHUe 23 15 - -
OK1-OK9 12.21eMeHTHI TeOpUHN BepOATHOCTEH 1 18 12 - 6 - -
MaTeMaTH4YeCKOi CTATUCTHKHU
OK1-OK9 13.YpaBHeHnusi u HepaBeHCTBA 30 20 - 10 - -
Bceero: 351 234 - 117 - -




2.3. TemaTu4yeckuii iaH u cogepkanue yueoHoii nucuuniauabl OY .03 MaremaTuka

HauMmenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble padoThl, NPAKTHYECKHE 3aHATHS,
€caMOCTOsSITe/IbHAsA padoTa 00yYaroIuxcs

O0beM yacoB

YpoBeHb
O0CBOEHUA

1

4

Tema 1

BBenenue
Ponp maremaTtuku B Hayke, TEXHUKE, SKOHOMHKE, MH(GOPMAIMOHHBIX TEXHOJOTHUSX U MPAKTHYECKOMN
nesitenbHOCTH. [locTaHOBKa 11el1el U 3a/1a4 Tpu ocBoeHuH crienuraibHoctert CI10

N

XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH CTYAeHTOB: O3HAKOMIICHHE C POJIbIO MATEMATHUKU
B HayKe, TEXHHUKE, JKOHOMHKE, THPOPMALIMOHHBIX TEXHOJIOTUSAX U PAKTUYCCKOH NeATeTbHOCTH
.O3HaKoMIIeHHE C LIETISIMU U 33/1a4aMH U3y4eHHs] MaTeMaTuku rnpu ocBoeHuu npodeccuii CI10 u
cnenuansHocter CI1O

Tema 2

10

PazBurne moustus
0 YHcJe

Llenble 1 palmoHaJIbHBIEC YUCIIA.

JlelicTBUTENBHBIC YHCTIA

[TpubnuxeHHbIC BEIYUCIICHUSI.

KomrmuiekcHble uncna.

3ajaun Ha MPOLEHTHI

IpakTuyeckne 3aHATUS ApUPMETHUYECKUE NEUCTBUS HAJl YMCIAMHU, HAXOXKJCHHUE MPUOTHUKEHHBIX
3HAUEHUHN BEIWYUH U MOTPEIIHOCTEN BhIUMCICHHH (aOCONMIOTHOW M OTHOCHUTENBHOMN), CpPaBHEHHE YHC-
JIOBBIX BhIpaskeHH. [IpubnrkeHHbIe BHIYUCICHHS M PEIICHUs TPUKIIAIHBIX 3a]1a4.

NDNDDNDNDDNDN

XapakTepucTHKA OCHOBHBIX BH/IOB J1eATeJIbHOCTH CTYAeHTOB: BhInoiaHeHne apupmMeTndeckux
JEeHCTBUI HaJl YMCIaMH, COueTasi yCTHbIE U MUChbMEHHbIEe TpueMbl. HaxoxneHnune npudankKeHHbIX
3HAQYECHUI BEJIMYMH U ITOTPELIHOCTEN

BbIUMCIIEHHUH (aOCOMIOTHON M OTHOCUTEIBLHOMN); CPaBHEHNE YHCIIOBBIX BhIpaxkeHHi. Haxoxnenue
OlIMOOK B MpeoOpa30BaHMSIX M BHIYUCIECHUSIX (OTHOCUTCS KO BCEM ITYHKTaM MPOTPaMMbl)

BHeaynutopHasi (cCaMOCTOsITe/IbHASI) PaG0OTa 00YYAIOIIMXCH:

CocraBieHue KOMHBIOTCpHOﬁ MPE3CHTAIN HA TCMY «Pa3BUTHE TIOHATHS O YHCIIC)

Muan ITPOCKT «Hcnonp30Banne YHCcET W MaTEeMaTHYECKUX ITOHATHM B TIECHAX U MY3bIKaJIbHBIX
IMPOU3BCACHUAX Y

Pemienue 3a1a4 Ha MPOLEHTHI

Tema 3

28




KopHu, crenenu u
Jorapupmbl

Kopau n crenenn. Kopau HaTypanpHON CTENEHU U3 UMCIA U UX CBOMcTBA. CTENEHHU ¢ palliOHaIbHBIMU
MMOKa3aTeIsIMH, X CBOMCTBA.

CreneHnu c 1eHCTBUTENBHBIMU NTOKa3aTeasiMu. CBOICTBA CTENEHU C IEHCTBUTEIIbHBIM I10KA3aTEIEM.
Jlorapudgm. Jlorapudm unciaa. OcHOBHOE JIOTapUPMUIECKOE TOKIECTBO.

JlecATHYHBIE U HATypaJIbHBIC JIOTApU(PMBI.

[IpaBuna neicTBuii ¢ orapudmamu.

[Tepexos1 K HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanne  anredpamveckux BbIpaxkeHuil. [IpeoOpa3oBaHue  palMOHANBHBIX,  Up-
paLMOHATIBHBIX CTEIIEHHBIX, TOKA3aTEIbHbIX U JIOrapu(PMUUECKUX BBIPAXKECHUH.

IIpakTuyeckne 3aHATHA BpluncieHue M CpaBHEHUE KOPHEW. BBINOIHEHHE pacyeToB C paguKallaMU.
Pemenne wppanmoHanpHbIX ypaBHeHUH. HaxokneHue 3Ha4YeHUN CTENEHEH C PpaluOHAIbHBIMU
nokazarensimMu. CpaBHeHue creneHeld. [IpeoOpa3oBaHusi BEIpa)KeHUH, COAEPIKAIIMX CTEeTeHu. Pemenue
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

XapakTepucTHKA OCHOBHBIX BH/I0B JeSITeIbHOCTH CTYAeHTOB: O3HaKOMIIEHHE C TIOHATHEM KOpPHs N-
1 CTeneHu, CBOMCTBAMHU PaJMKaJIOB U IIPABUIIAMM CpaBHEHUS KOpHEN. DopMynupoBaHue ONpeaeneHus
KOpHS U CBOMCTB KOpHEH. BeIunciieHne U cpaBHEHHUE KOPHEH, BBITIOJIHEHHUE ITPUKUIKU 3HAYECHUS KOPHS.
[TpeoOpa3zoBaHne YUCIOBBIX, OYKBEHHBIX BBIPAXKEHHM, COlepKalluX pajuKalibl. BelmonHeHue pacueToB
1o (opmysam, CoJepKalUM pajuKaibl, OCy-

IECTBIISsE HEOOXOIMMBIE MTOJICTAHOBKH U NpeoOpa3oBanus. OnpeneneHne paBHOCUIBHOCTH BBIPAKEHUI
¢ pagukanamu. Penmenne nppanoHalIbHBIX ypaBHEHUH. O3HAaKOMIIEHHE C TIOHATUEM CTEIIEHH C
JeNCTBUTENBHBIM NOoKa3areneM. HaxoxaeHune 3HaueHu CTeNeH!, UCIOb3Ysl P HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPEJICTBA. 3alUChIBAHNE KOPHS N-1 CTETEHU B BUJIE CTENIEHH C APOOHBIM
nokasaresieM 1 Hao0opoT. opmynupoBaHuEe CBOMCTB cTeneHel. Brrancienue creneneit ¢
palMOHAIBHBIM [TI0KA3aTENIEM, BBIITOJIHEHUE IPUKUIKHA 3HAYECHHS CTEIICHU, CPABHEHHUE CTEIICHEH.
[TpeoOpa3zoBaHre YUCIOBBIX M OYKBEHHBIX BBIPAXKEHHM, COIEpPIKAIIUX CTENEHH, IPUMEHSISI CBOWCTBA.
Pemenne nokasarenpHpIX ypaBHeHUN. O3HaKOMIIEHHE C IPUMEHEHUEM KOPHEHN U CTENIEHEN NpU
BBIYMCIICHUH CPEHUX, IEJICHUU OTPE3Ka B «30JI0TOM CEUYECHUM». Penienne nmpukiIagHblX 3a/1a4 Ha
CJIO’KHBIE IPOILIEHTHI BhInonHenue npeobpazoBaHuii BEIpaKeHUH, pUMeHeHne GOpMYIl, CBA3aHHBIX CO
cBoiicTBamu creneHeil u sorapudmos. OnpeneneHre 06JacTH TONYCTUMBIX 3HAYEHHUH
J0rapu(pMHUECKOro BhIpakeHus. Penienne gorapuMuueckiux ypaBHEHU N

BueayauTopHasi (caMoCTOsITE/IbHAsA) padoTa 00y4arommxcs

14




CocraBnenue tabmunbl «lIpsmMas u oOpaTHas TPOMOPIMOHATBHOCTh. KBampatuuHas U KyOudeckas
byHKIAN

CocTtaBieHre KOMIBIOTEPHOH npe3eHTanuu 1o reme : «KopHH, CTeneHu U Jorapu@mesl.» 6
Pemenne 3amau Ha OCHOBHBIE CBOWCTBa Jorapu¢moB. Pemienue jorapupmMuuecKkux ypaBHEHHU H | 6
HEPABCHCTB
Tema 4 20
IIpsimble B3anMHoOe pacmonokeHue AByX MpsIMBIX B TpocTpaHcTBe. [lapamiensHOCTh mpsiMmod W 1uiockoctH. | 10
IUIOCKOCTH [TapamienpHOCTh mockocTed. IlepneHAMKyIsSpHOCT, NpSAMOM M IUIOCKOCTH. IlepneHpukynsap u
NMPOCTPAHCTBE HAKJIOHHas. YTOJI MEXIy IPsAMON U IUIOCKOCTBIO. J[BYrpaHHBIM Yrojl. YIrosl MeEXIy IUIOCKOCTSIMHU.
[lepnieHIUKYIAPHOCTD JBYX IUIOCKOCTEH. 2
['eomerpuueckue mpeoOpa3oBaHMs MPOCTPAHCTBA: MAPAUICIbHBIA IEPEHOC, CHMMETPHUSI OTHOCHTENBHO | 2
IJIOCKOCTH.
[TapannensHoe MPOEKTUPOBAHUE. [Tmomans OPTOTOHAJILHOU MPOEKIINH. N3o6paxeHue
MIPOCTPAHCTBEHHBIX QUTYD. 6

IIpakTH4eckue 3aHATHSA

[Tpu3Haky B3aMMHOIO DPACHOJIOKEHHSI NPAMBIX. YTOJI MEXAYy NpsMbIMU. B3aummHoe pacmnosoxxeHue
IPSAMBIX M IUIOCKOCTeW. [lepneHauKymnsp M HakIOHHAsA K IUIOCKOCTH. YTOJI MEXIy NpsIMOM M
IUIOCKOCTBIO. TeopeMbl O B3aMMHOM PpAaCHOJIOKEHMM IPSIMOM M IUIOCKOCTH. Teopema o0 Tpex
NEePIEHAUKYIIAPAX.

ITpusHaky u cBOMCTBA NApAJUIEIBHBIX U MEPIEHAUKYIISIPHBIX IIJIOCKOCTEN.

PaccrossHME OT TOYKM 110 INIOCKOCTH, OT NPSMOM 10 INIOCKOCTH, PACCTOSIHUE MEXKIY IIOCKOCTSIMHU,
MEXJY CKPELIMBAIOIUMUCA NPSIMBIMU, MEXAYy HpPOU3BOJBHBIMU (UrypaMH B TPOCTPAHCTBE.
[TapayuienpHOE NMPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema O IIIOIIAAM OPTOTOHAIBHOW ITPOEKIUHU
MHOTOyToJIbHUKA. B3anMHOe pacionokeHre NpoCTpaHCTBEHHBIX (Uryp.

XapaKTepuCcTHKA OCHOBHBIX BU0B AeATEJIBbHOCTH CTYAeHTOB: DOpMyIMPOBKA U IIPUBEECHUE
JI0OKa3aTeNIbCTB MPU3HAKOB B3aUMHOI'O PaCIOJIOKEHUS IPSAMBIX U IJIOCKocTel .Pacro3HaBaHne Ha
YepTekax U MOJEIAX PA3IMUHBIX CIy4aeB B3aUMHOIO PACIIOJIOKEHUS MIPSAMBIX U IIJIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CyXAeHUI. DOpMylIMpOBaHUE ONPEIEICHUM, TPU3HAKOB U CBOWCTB
NapaJuleIbHbIX U NEPIEHANKYIISPHBIX INIOCKOCTEN, IBYTPAHHBIX U JIMHEHHBIX YIII0B. BhINOIHEHNE
IIOCTPOEHUS YTJIOB MEXAY MPSAMBIMH, IPSIMOU U IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU IO ONHCAHUIO U
pacro3HaBaHue UX Ha MojeisiX. [[pyumMenenne npu3HakoB U CBOWCTB PACIIONIOKEHUS NIPSMBIX U
IUIOCKOCTEH NpH peleHuu 3aaad. M300paxkeHue Ha puCyHKax U KOHCTPYUPOBaHHE HAa MOJAEISIX
NEPIEHAUKYJIAPOB U HAKIIOHHBIX K INIOCKOCTH, IPAMBIX, [apAJUICIIbHBIX IUIOCKOCTEH, YITI0B MEXIY
IPsIMON U TJIOCKOCTHIO U 000OCHOBAaHUU noctpoeHus. Pemenne 3a1a4y Ha BBIYACIIEHUE
TEOMETPUUYECKUX BeNMUMH. ONHUCHIBAHUE PACCTOSHUS OT TOYKH JI0 INIOCKOCTHU, OT IPSIMOM 10




MJIOCKOCTH, MEXK/Y TUNIOCKOCTSMM, MEKY CKPEIIUBAIOIIUMUCS MPSMBIMU, MEXKAY MPOU3BOIBHBIMU
¢burypamu B mpoctpancTse. opMyIupoBaHUE U T0Ka3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX

(TeopeM cyIiecTBOBaHUS, CBOMCTBA). M300paskeHre Ha YepTex)ax U MOJCISX PACCTOSHUAS U 00OCHOBAaHUE

CBOMX cyxkaeHui. Omnpenenenye u BEIUMCICHUE paccTOsIHUI B mpocTpaHcTBe. [Ipumenenne hopmyn u
TEOpEM IUIAHUMETPUHU JUIsl pelieHns 3a1a4. O3HaKOMIIEHUE C TOHATHEM MapajlIeIbHOTO
MPOEKTUPOBAHUS U €r0 CBOMCTBaMU. PopMynuposarue meopemsl 0 NIOWAOU OPMO2OHANbHOU NPOEKYUU
MHO20Y20/IbHUKA.

[TpumeneHnue Teopuu st 000CHOBAHUS IOCTPOEHUH U BBIYMCICHUI. APryMEHTHPOBAaHUE CBOUX
CYXKICHHI O B3aHMHOM PAaCIOJI0KEHUU MPOCTPAHCTBEHHBIX (PUTYP

BueayauropHas (camocrosiTe/ibHasi) padora 00y4arouuxcst

10

Pemrenne 3aJa4 110 TEMC ((FCOMeTpI/I‘IeCKI/Ie (bl/Il"ypBI Ha IIJIOCKOCTH»

CocraieHne Ta0IuIbI 1o TeMe «B3anMHOe pacioioKeHne MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE)

CocraBnenue Ta6J'II/II_IBI 10 TEMC ((HapaHHeJ'IBHOCTB B ITPOCTPAHCTBE»

Pemenne 3aaa4 110 TEMC <<Hp$[MI)I€ H IINIOCKOCTHU B ITPOCTPAHCTBE»

BAININIDN

Tema 5

12

NN WWIN

KomOunaropuka

OcHOBHbIE TOHATHUSI KOMOMHATOPHKH.

3aga4u Ha MOJCYET YKcCiia pa3MEIeHUH, IEPECTAHOBOK, COYCTaHUM.

Pemenue 3agau Ha mepeboOp BapuaHTOB.

®opmyna bunoma Herotona. CBolicTBa OMHOMUHANBHBIX KO3 duimenToB. Tpeyronpauk [lackans.

N

XapakTeprcTHKa OCHOBHBIX BH/I0B /1eSITeJIbHOCTH CTY/AeHTOB: l3yueHne npaBuia KOMOMHATOPUKH
U IPUMEHEHUE MPH pellIeHNH KOMOMHATOPHBIX 3a/1a4. PerieHne KoMOMHATOPHBIX 3a7jad METOJIOM
nepedopa ¥ 1Mo MpaBUiy YMHOKECHHS.

O3HakoMJIEHHE C MTOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUSIMHU, COUeTaHUSIMH, IEPECTAHOBKAMU U
dopmynamu A ux BerarciaeHus. OObsiCHEHHE U TpUMEHEeHNEe (OPMYJT AJIs BBIUKUCICHUS pa3MELIeHHH,
NEPEeCTaHOBOK U COYETaHUil NpH pereHny 3aad. O3Hakomienue ¢ 6uHoMoM HproToHa 1
TpeyroiabHuKoM [lackans. Penenne npakTHUECKHUX 3aJa4 ¢ MCIOJIb30BaHUEM MOHATUI U MTPaBUII
KOMOWHATOPUKH

BueayauTopHasi (caMocTOsITE/IbHAsI) padoTa o0y4yarommxcs

CocraBieHue MPE3CHTANU I10 TCMC «IIIeMEHTBI KOM6I/IHaTOpI/IKI/I»

Tema 6

16




Koopaunatsl u | [IpsmoyronpHas (nekapToBa) cucteMa KoopAUHAT B mpocTpaHcTBe. Dopmyna paccTosHusg Mexay AByMs | 4
BEKTOPbI TOYKaMH. Y paBHEHHUsI c(pephl, TUIOCKOCTH U MPSIMOH.
BexTopsl. Moayinbe Bektopa. PaBeHcTBO BekTOpoB. Ci10KeHNE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YHCIIO. 10
Pa3nosxeHne BeKTOpa IO HalpaBICHUAM. YTOJI MEXIy ABYyMs BekTopaMu. [Ipoekmus BekTopa Ha OCh.
Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHnE KOOPAMHAT W BEKTOPOB IIPU PEIIEHUM MATEMAaTUYECKUX W IPHUKIAJHBIX 3a4ad. | 2
IIpakTHYeckue 3aHATHSA
Bekropsl. JlelictBus ¢ BekropaMu. JlekaproBa cUCTEMa KOOPAMHAT B IIPOCTPAHCTBE. YPABHEHHE
OKPYXHOCTH, cephbl, MIOCKOCTH. PaccrosiHue mMexay Toukamu. J[eHCTBUS C BEKTOpamMu, 3aJaHHBIMU
KoopauHatamu. CKaJIIpHOE IPOU3BENCHUE BEKTOPOB.
BekropHoe ypaBHEHUE IPSIMOU U INIOCKOCTH.
Vcnosp30BaHnEe BEKTOPOB IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPUM.
XapakTeprcTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTYAeHTOB: O3HaKOMIIEHHE C IOHATHUEM BEKTOpA.
N3y4eHne nexkapToBOM CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE, IOCTPOCHUE 110 3aJaHHBIM KOOPANHATaM
TOYEK U IJIOCKOCTEH, HaX0XAeHUE KOOpAUHAT ToueK. HaxoxneHrne ypaBHeHUH OKPYKHOCTH, chepbl,
IUIOCKOCTH. BpIuKciieHne pacCTOSHUNM MeX 1y TOUKaMu. [3yuenue cBOWCTB BEKTOPHBIX BEJINYMH,
IIPABUJI PA3JI0KEHUSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXO0KIEHUSI KOOPAUHAT BEKTOPA
B IIPOCTPAHCTBE, IIPABUJI IEUCTBUN C BEKTOPAaMH, 3aJaHHBIMU KOOPAUHATAMH.
IIpuMeHeHne Teopuy NpU PELICHUH 3a1a4 Ha JEHUCTBUA ¢ BEKTOpaMHu. V3ydeHne CKasipHOTo
IIPOU3BENICHUS BEKTOPOB, BEKTOPHOI'O YpaBHEHUS NPAMOH U I1ockocTu. [Ipumenenue reopun npu
pelIeHNH 3a/1a4 Ha AeMCTBUSI ¢ BEKTOPaMH, KOOPJUHATHBINA METOJ, IPUMEHEHHE BEKTOPOB IS
BBIUMCJICHNSI BEJIMYMH YTJIOB U paccTossHUN. O3HaKOMIIEHHE C I0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUHN
0 B3aUMHOM PAacCIOJI0XKEHUH NMPSAMBIX U IJIOCKOCTEN C UCTIOIb30BaHUEM
BEKTOPOB
BueaynnTopHas (caMocTOSITeIbHAsI) PadoTa 00y4aIOUINXCH 8
CocraBieHre npe3eHTalnu «JlekapToBbl KOOPAMHATHI HA MJIOCKOCTH U B IPOCTPAHCTBE) 3 3
Cocranenue Tabnuibl «KoopauHaThl U BEKTOPB ((GOPMYIIBI 11l peleH s 3a/1a4) 2 3
Pemenue 3anay no teme «KoopAuHATHI U BEKTOPBD» 3 2
Tema 7 31
OcHoOBBI OcHoBHbIe OHsITUSI Panmannas mepa yrina. BpamarensHoe nBmwkenue. CUHyC, KOCHHYC, TaHTEHC U | 3 1,2
TPUTOHOMETPHH KOTaHT€HC YHCIa.
OcHOBHbIE TpPUIrOHOMeTpHYecKHe ToxaecTBa @opmynsl mnpuBeneHus. Popmynsl  cioxeHHs. | 8
®opmynsl ynBoeHus. PopMysibl HOJOBUHHOTO yTJIa.
IIpeoOpa3oBanuss mnpocTedIMX TPUTOHOMETPUYECKUX BbIpaxeHuii. [IpeoOpa3zoBaHue CcymMmBbl
TPUTOHOMETPUUYECKMX (DYHKIMI B TpoM3BEelEeHHE U MpPOU3BEICHUS B CyMMy. Bbipaxenue | 6

TPUTOHOMETPUUECKUX (PYHKIIMH Yepe3 TaHT'€HC [TOJIOBUHHOTO apryMeHTa.
Tpuronomerpuyeckne ypaBHeHusi 1 HepaBeHcTBa [Ipocreiiniyie TPUrOHOMETPUYECKUE YPAaBHEHHS.




[Ipocreiimme TpuUroHOMETpUYEeCKHEe HepaBeHCTBa. (OOpaTHble TPUTOHOMETPUYECKHE —(DYHKITUH.
ApKCHHYC, apKKOCHHYC, apKTaHI€HC.

IIpakTyeckue 3ansaTus PaguanHblil METOA U3MEPEHUSI YIVIOB BPALIEHUs U CBA3b C I'PaJyCHON MEpOoH.
OCHOBHBIE TPUTOHOMETPHUECKUE TOKAECTBA, (POPMYJIbI CIOKEHUS, YABOECHUS, IPeoOpa3oBaHuEe CyMMBI
TPUTOHOMETPUUECKHUX GbyHKIMN B IIPOU3BENICHUE, npeobpa3oBaHue IIPOU3BENICHUS
TPUrOHOMETpUUYEeCKMX GyHKUMH B cymmy. Ilpocreiimme TpuroHoMeTpudeckue ypaBHEHUS U
HepaBeHcTBa. OOpaTHbIe TPUTOHOMETpUYECKHEe (DYHKIMU: apKCUHYC, APKKOCHHYC, apKTaHTeHC.

14

XapaKTepuCcTHKA OCHOBHBIX BU/I0B 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
TPUTOHOMETPHUUYECKUX (DYHKLUH AT YTIIOB MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYroJbHHUKA U
00BsICHEHUE UX B3aUMOCBs3U [IpuMeHeHne OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB /7Sl BBIYUCIICHUS
3HaYCHUU TPUTOHOMETPUIECKUX (PYHKIHI 1O 0HOM M3 HUX. M3ydeHne oCHOBHBIX (hOpMYIT
TPUTOHOMETPUHU: (POPMYJIBI CIOKEHHUS, YIBOCHUS, IPEOOPa30BaHUs CyMMBbl TPUTOHOMETPUUYECKUX
(GYHKIMI B IPOU3BECHUE U IPOU3BEICHUS B CYMMY U IPUMEHEHUE ITPH BHIYMCIECHUU 3HAUCHUS
TPUTOHOMETPHUUYECKOT O BBIPAXKEHMSI U yIpoleHus ero. O3HakoOMJIEHHE CO CBOMCTBAMU CUMMETPUU
TOYEK Ha €IMHUYHON OKPYKHOCTU U MPUMEHEHUE UX JJIs BbIBOJA popMys puBeneHus Pemenue no
dbopMynaM U TPUTOHOMETPHUUECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHU.
[TpumeHeHne oOUIMX METOIOB PELIEHMs YpaBHEHUN (IpUBEIeHUE K TMHEHHOMY, KBaIpaTHOMY, METO]{
Pa3JIoKEHUs] HA MHOXKHTEINH, 3aMEHbI IEPEMEHHOMN ) NIPH peIlIeHUH TPUTOHOMETPUYECKUX YpaBHEHU.
YMeHue orMedaTh Ha Kpyre petieHus IpoCcTeUINX TPUrOHOMETPUUECKUX HepaBeHCTB O3HaKOMIIEHHE C
HOHATHEM O0paTHBIX TPUrOHOMETpHUecKuX (GyHKIM. M3yueHue onpenenenuii apkcuHyca,
apKKOCHHYCAa, apKTaHI'€HCca YKclia, GOpMYyJIUPOBAHUE UX, N300paKeHNE Ha €AMHUYHON OKPYXHOCTH,
IIPUMEHEHHUE ITPU PELICHUN YPAaBHEHUIN

BueaynnTopHas (caMocTOSITeIbHAsI) PadoTa 00y4aIOUINXCH

16

Pemenue 3a1a4y Ha BbIYMCIICHUE 3HAUEHUN TPUTOHOMETPUUYECKUX (PYHKUIMN

Pemienue 3aga4d mo teme «(DOpMy.]'IBI TPUTOHOMCTPHUHN»

(o]

N

CocraBieHre KOMIBIOTEPHON Mpe3eHTaluu 1o teme «OmnpelneneHue pacCTOSIHUS 10 HEAOCTYMHOM
TOYKH. OIpeieneHne BbICOTHI HEJOCTYITHOTO NIPEAMETA»

Tema 8

18

DyHKIUH
CBOMCTBA
rpaguxku

H HX
U

DOYyHKIUH.

OO6nacTh onpeneNneHrus 1 MHOXKECTBO 3Hau€HUM; rpa@uk (yHKIHMH, TOCTpOoeHUE rpadukoB QyHKUIUH,
3aJJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

CpoiicTBa ¢QyHKUHM. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAHUYEHHOCTb, MEPUOJUYHOCTD.
[TpomexxyTku Bo3pacTaHusi U yObIBaHUS, HauOOJbIIee W HaMMEHBIIEE 3HAUYEHUs, TOUKU HKCTpEMyMa.
I'padmueckas unTepnperanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEN B PEANbHBIX MpoOIeccax U
ABICHUAX. ApudmeTndeckue onepaunu Haj GyHkuusaMu. CroxxHas pyHkuus (komnosunus). [lonstue o

10




HENPEPHIBHOCTH (DYHKITHH.

Oopartnbie pynxknuu. OO6macTe ompeneracHuss W 00JacTh 3HadeHUM oOpaTHOW (yHkuu. ['paduk
0o0paTHOi (hyHKIHH.

CreneHnHble, MoKa3aTejbHble, JorapupmMuyeckue U TpuroHomerpuueckue pynkmum. OOpaTHbIC
Tpuronomerpuueckue ¢yHkuuu OnpeneneHus (QyHKIuUi, ux cBoiictBa M rpaduku. [IpeodpazoBanus
rpaduxoB. IlapannenbHbli MEpeHOC, CHUMMETPHUS OTHOCUTEIBHO OCEeH KOOpAMHAT M CHUMMETpUs
OTHOCHUTEJIBHO Hayaja KOOPAMHAT, CHMMETPHUS OTHOCHUTEIBHO MPSAMOM y = X, pacTsHKCHHE U C)KaTHe
BJIOJIb OCEU KOOpJMHAT.

IIpakTHuyecKkue 3aHATHS

[Tpumepsl 3aBUCMMOCTEN MEXIy MEPEMEHHBIMU B peajbHBIX MIpPOIEccaX W3 CMEXKHBIX IUCIUIUIMH.
Onpenenenne ¢ynknmii. [loctpoenne u urenue rpapukoB ¢yHkumid. MccnemnoBanue QyHKIUH.
CpoiicTBa JUHEHHOW, KBaJAPaTHYHOM, KyCOYHO-TMHEWHON W  JpOOHO-TMHEWHON  yHKIHIL.
HenpepwsiBable n mepuoanyeckue (yHkimu. CpoiicTBa W TpadUKH CHHYCAa, KOCHHYCA, TaHTECHCA W
kotanrenca. OOparubie ¢yHkMH U ux Trpaduku. OOpaTHbIE TPUTOHOMETpUYECKUE (DYHKIIUU.
[IpeoOpazoBanus rpaduka yHknun. [apmoHmueckue  KkoseOanus. [IpukinagHple  3aaadu.
[TokazarenbHble, TorapupMUIEcKe, TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA.

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH CTYAeHTOB: O3HAaKOMIIEHHUE C IOHATUEM
HEpEeMEHHOM, TpUMepaMu 3aBUCUMOCTEN MeX 1y epeMeHHbIMU. O3HaKOMIIEHHE C TIOHATHEM Ipaduka,
ornpezesieHue NPUHAIIEKHOCTH TOUKU rpaduky ¢pyHkuuu. Onpeaenenue no Gopmylie npocTeimeit
3aBUCUMOCTH, BUJa ee rpaduka. Beipaxkenue o gpopmyine o JHOI epeMEHHOM Yepe3 Apyrue.
O3HakoMJIeHHE ¢ onpefiesieHneM QyHKINH, GOpPMYJINPOBAHHE €TO.

Haxosxnenue obiactu onpesaeneHus U oo6aactu 3HaueHui GpyHkiuy O3HaKoMIIEHHE ¢ TPUMEpaMu
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B peajbHBIX MPOILECCaX U3 CMEKHBIX JUCIUIINH. O3HAaKOMIIEHHE C
JIOKa3aTeIbHBIMH PACCYKICHUSIMHU HEKOTOPBIX CBOMCTB JIMHEHHON M KBaIpaTUYHOMN (yHKIHIHA,
IIPOBEJICHUE UCCIIEI0BAHUS JIMHEHHOM, KyCOUHO-TUHEIHOMN, 1pOOHO-TMHEHHON U KBapaTUYHON
¢byHKkuuH, nocrpoenue ux rpapukos. [locrpoenue u urenue rpadpukoB yHkuuil. MiccnenoBanue
¢byakuun. CoctaBiieHre BUAOB (PYHKIUH TTO TaHHOMY YCJIOBHIO, PEIICHHE 3a7a4 Ha SKCTPEMYM.
Beimonnenue npeobpazosanuii rpaduka Gpynkuun Mzyuenue nonamusa oopamuoi ¢pynkyuu,
OIpeIeNIeHNE BUJIA U no-

cmpoeHue epaghuxa oopamuoi GyHKYuU, HaxoxicoeHue ee 0d1acmu onpeoeenus u 0o1acmu 3Ha4eHull.
[TpumeHneHue cBOMCTB (PyHKINN MTPH UCCIEI0BAaHUU YPABHEHHM U PEIIEHUH 331a4 Ha SKCTPEMYM.
O3HakOMJIEHHE C TIOHSATHEM CIIOKHOU (yHKIMU Brruncnenue 3HaueHn i (yHKIUN 10 3HAaYEHUIO
aprymenTa. OnpeeneHnre nojoKeHUsl TOUKU Ha Tpaduke 1o ee KoopAUHAaTaM U Hao0opoT.
Hcnonb3oBanue cBOMCTB (DyHKIMIA 111 CpaBHEHHS 3HaYCHUH cTere-

Hell u norapudmos. [locTpoenne rpadukoB cTeneHHbIX U Jorapudmuyeckux QyHkuuii. Penenne
NOKa3aTeIbHbIX U JIOrapu(MUUECKUX YPAaBHEHUI U HEPABEHCTB 10 U3BECTHBIM aJITOPUTMAM.
O3HaKOMJIEHHE C TOHITHEM HENPEPBHIBHON NeproanYecKoil pyHKInU, GOpMyInpOBaHNE CBOMCTB




CHHYCa U KOCUHYCa, IOCTPOCHUE UX TpagukoB. O3HAKOMIICHHE C TIOHSATHEM FrapMOHUYECKHX KOJIeOaHUH
U TIpUMepaMH TapMOHUYECKHUX KOoJeOaHUM /17151 ONMCaHUs IPOIIECCOB B (pU3HKE

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

BueaynnTopHas (caMocTosiTeIbHAsI) padoTa 00y4arOUINXCS

Pemrenne 3a1a4 Ha HaXOXXACHUC obnactu OIPCACIICHUA W MHOXKCCTBA 3HAYCHHI (bYHKI_II/II/I

w

Pemenne 3ama4 no reme «MccnenoBanue GyHKIHA»

SN

Pemenue nmpumepoB «CBOMCTBA (YYHKITHI

N

Tema 9

26

NINININ

MHOrOrpaHHUKH |
KpYyIJble TeJia

Bepmunsl, pedpa, rpanu MHOTOrpaHHuKa. PazBepTka. MHOTOrpaHHBIE YTIIBL.

Boinykinble MHOrorpanHuku. Teopema Jiepa.

[Ipusma. IIpamas u HakinonHas npusma. lIpaBunbHas npusma.

[Mapamnenenunen. Ky6.

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

Cummerpuu B KyOe, B MapajljiesIeUuIEe e, B IPU3ME U MUPaAMUJIE.

Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBieHne o TpaBHIBHBIX MHOTOTPAaHHHMKAX (TeTpa’ape, KyOe, OKTajape, IoJeKadape |
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: OnrcaHne U XapakTepUCTUKa
pa3INYHBIX BUFOB MHOTOI'PAaHHHUKOB, IIEPEUNCIIEHUE UX 3JIEMEHTOB U CBOMCTB. M300paskeHue
MHOTOTPaHHUKOB U BBIIIOJHEHUE MIOCTPOEHUS Ha N300paKEHUSAX U MOJIETSIX MHOTOTPAaHHHUKOB.
BolynciieHre IMHEWHBIX DJIEMEHTOB U YITIOB B IIPOCTPAHCTBEHHBIX

KOH(UTypalnusx, apryMeHTUPOBAHNE CBOUX CYXACHUH. XapaKTepuCTUKa U U300pakeHHe CeUeHNs,
PpaseepmKu MHO202PAKHUKO6, BBIYUCICHHUE IIOMaeH moBepxHocren. Ilocrpoenne npocTenmmx
cedeHuit Kyoa, mpu3msl, nupaMusl. [Ipumenenre ¢pakToB U cBeieHUi U3 IiaHuMeTpun. O3HaKOMIIEHHE
C BHJIaMH CUMMETPHI B TPOCTPAHCTBE, (OPMYIUPOBAHUE ONPEACTICHUNA U CBOMCTB. XapaKTepuCTHKA
CUMMETPUH TeJ BPALIECHHUS] © MHOTOTPAaHHUKOB. [I[puMeHeHne CBOMCTB CUMMETPHY MPH PELICHUH 3aa4.
Hcnonb30BaHue NpHOOPETEHHBIX 3HAHUN JJIS1 CCIIEJOBAHUS M MOJIEIIMPOBAHUS HECTIOKHBIX 3aj1au.
N306paxeHrie OCHOBHBIX MHOTOI'PAaHHUKOB M BBIIIOJIHEHUE PUCYHKOB 110 YCJIOBHSM 3a7a4
O3HakOMJIEHHE C BUJIaMH TeJ BpalleHus!, GOpMyTUpOBaHHUE UX OIpeIelIeHUI U CBOWCTB.




dopmMynupoBaHUE TEOPEM O CEUCHHUH IIapa MIOCKOCTHIO U MJIOCKOCTH, KacaTeIbHOM K cdepe.
XapakTepucTUKa U 1300pakeHne TN BpallleHUs, UX Pa3BEePTKH, cedeHus. Pemenue 3amay Ha
MIOCTPOEHUE CEUYEHHM, BBIYMCIIEHUE JUIMH, PACCTOSIHUM, YIIIOB, Iuiomaaei. [IpoBenenue qoka3aTenbHbIX
paccyxJaeHui npu peiieHnu 3aaad. [[pumenenne cBOMCTB CUMMETPUH MPU PEIICHUH 3a/1a4 Ha TeJla
BpalneHus, KomouHanuio ten.M300pakeHrue OCHOBHBIX KPYTIIBIX TEJ U BHIMOJTHEHUE PUCYHKA T10
YCJIOBHUIO 33/1a4u

BueaynuTopHas (camocTosiTeJIbHasi) padoTa

13

CocraBneHue IIPpC3CHTAllU1 «HJ’IOHI&I[B OOKOBOM M MOJIHOM IMOBCPXHOCTH MHOI'OT'PAHHUKOB)

Cocrasnenue npe3eHTauuu «Tena U MOBEPXHOCTH BPAILEHUS

Tema 10

24

Haugaaa
MATEMATHYeCKOI'0
aHaJIn3a

IMocnenoBareabHocTH. CriocoObl 3a/laHKsl U CBOWCTBA YMCIIOBBIX IocienoBareabHocTel. IlonsaTue o
mpeaesie  IOoCJIe0BaTEIbHOCTH. CymectBoBaHue  Ipezneila  MOHOTOHHOM — OrpaHMYEHHOU
II0CJIEI0BATEIHOCTH. CymmupoBanue IIOCJIEI0BATEIBHOCTEN. beckoneuno yOBIBaro1Iast
reOMETPUUYECKAs IIPOIPECCHS U €€ CyMMa.

IIpousBoanasi. Ilonarue o mnpous3BOAHOM (YHKIMH, €€ T€OMETPHUUECKUH U (U3NYECKUH CMBICI.
VYpaBHeHue kacarenbHON K rpaduky QyHkuuu. IIpon3BogHBIE CyMMBI, Pa3HOCTH, MPOU3BEACHUS,
yacTHble. [IpOoM3BOJHBIE OCHOBHBIX 3JIEMEHTAapHbIX (yHKUuM. [IpuMeHeHHe NPOU3BOAHOM K
UCCIIeIOBaHUI0 (PYHKIHMIA 1 mOCTpoeHuto TpadukoB. [Ipon3BoaHbIe 00paTHON (YHKIIUN U KOMITO3UIIH
byHKIHH.

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

ITepBooOpa3nass u uHTerpan. [IpumeHeHHe onpeneneHHOro MHTErpajia Ul HaXOXKIACHMS IUIOIIALU
KpuBoJIMHENHHOW Tpaneuuu. Popmyna Hbprotona—IJleitbnuna. IlpuMepsl nmpUMeHEHHsS HHTErpajia B
(bu3uKe 1 reoOMeTpuu.

IIpakTuyeckue 3ansaTua YncnoBass mociaea0BaTeIbHOCTh, CIOCOOB! €€ 3a/aHMsI, BBIYUCIICHUS YJICHOB
nocienosarenbHocTd. Ilpexgen mocnenoBarenbHOCTH. beckoHeyHOo —yObIBarolas reoMeTpuUyecKast
nporpeccus. IIpom3BonHas: MEXaHMYECKMH M TIE€OMETPUYECKHH CMBICT INPOW3BOJHOM. YpaBHEHHUE
KacatenbHOM B obOmem Buze. [IpaBuna u dopmynsl nuddepeHuupoBanus, Tadbaua MPOU3BOJHBIX
anemMeHTapHbIXx ¢GyHKIMA. HccnemoBanwe (yHKIIMU C TMOMOIIBIO Tpou3BOAHOW. Haxoxmenue
HanOOJIBIIEr0, HAUMEHBIIETO 3HAYSHHSI U DKCTPEMAJIbHBIX 3HAYCHUH (PYHKIINH.

14

XapaKTepMCTmca OCHOBHBIX BUI0B 1€ATC/JILHOCTH CTYICHTOB: O3HaKOMIICHHE C IOHITHEM
YHCIO0BOM noCICA0BAaTCIBHOCTH, criocobamu ee 3aaaHus, BBIYUCICHUAMU €€ YJICHOB. Osnaxomnenue c
noHAmMuUemM npe()eﬂa nocneoosamenvrocmu. O3HAKOMIIEHUE C BEIYUCIICHUEM CYMMBI OECKOHEYHOTr O
YHCJIOBOTO psJia Ha TPUMEPC BEIYUCIICHUS CYMMBbI OCCKOHEYHO YGBIBaIOH_Ieﬁ FCOMeTqueCKOﬁ




nporpeccuu. Penenre 3a1a4 Ha MpuMEHEHUE POPMYJIBI CyMMbI OECKOHEYHO YOBIBAIOIIECH
reoMeTpuueckoi nporpeccuu O3HaAKOMIJICHHUE C TIOHATHEM MPOU3BOIHON. M3yuenne u popMmynupoBanue
€€ MEXaHUYECKOI'0 U TEOMETPUUYECKOT0 CMbICIIA, U3YYEHHUE AITOPUTMA BBIUYMCIIEHUS TPOU3BOIHON Ha
IpUMepe BBIYMCICHUSI MTHOBEHHOM CKOPOCTH U YIIIOBOIO K03(puiineHTa kacareabHOH.

CocraBieHue ypaBHEHHUs KacaTelIbHOH B 0011eM Buje. Y cBOeHHE npaBuil AudhepeHIupoBaHms,
TaOJIUIIBI POU3BOJHBIX AJIEMEHTAPHBIX QYHKUUH, TpUMeHeHue Ui AuddepeHunpoBanus GyHKIMH,
COCTaBJICHUS YPaBHEHUS KacaTelbHOH. M3yueHne TeopeM o CBSA3H CBOMCTB (DYHKIIMU U IIPOU3BOIHOM,
(bopMynHpOBKa UX.

[TpoBeneHME ¢ MOMOIIBIO TPOU3BOTHON UCCIICIOBAHUS (PYHKIINH, 3a-TaHHOK (GOpMYIIOif. Y cTaHOBIICHNE
CBSI3U CBOMCTB (DYHKIIMHU U IPOU3BOIHON IO UX rpadukam. [IpuMeHeHre npon3BoIHON AJIs pelieHust
3a/1a4 Ha HaXOXJIEHNE

HauOOJIBIIEr0, HAMMEHBIIET0 3HAYCHUS U Ha HaXOXKJeHHe 3KcTpeMyMa O3HaKOMIIEHUE C IOHATHEM
MHTETpaa u mepBoodpa3Hoi. M3ydyeHune npaBuiia BEIYUCICHHUS IEPBOOOPA3HO 1 TeopeMbl HproToHA—
JleiiOHuna. Pemenue 3ajau Ha CBA3b IEPBOOOPA3HOI U ee MPOU3BOAHOM, BEIYMCICHHE IEPBOOOPA3HOI
JUIs JaHHOM (hyHKIMHU. Pemenne 3a1ad Ha MpUMEHeHHEe UHTETpaia sl BBIYUCICHUS (PU3NIECKUX
BEJIMYMH U IUIOIIAJAEN

BueaynuTopHas (caMocTosiTeJIbHAs1) padoTa 00y4aruuxcs 12

Pemenue 3amau mo Teme «Dopmyiiel 1 ipaBmiia JUQGHEpPSHIUPOBAHUSD 6 2

Pemenue 3anaq no teme «lIpuMenenue npon3BogHON» 6 2
Tema 11 15 2
HNuterpan u ero | [lepBooOpa3nass m uHTerpa. IlpumMeHeHne onpeieraeHHOro MHTErpana JUlsl HaXOXKICHUs IUIOLAaTu | S
NpUMeHeHue KpuBoJIMHENHHOW Tpaneuuu. Popmyna Herotona—IJleitbnuna. IlpuMepsl npUMEHEHHsS HHTErpajia B

(bu3uKe 1 reoOMeTpuu.

HN3mepenns B reomerpun O0beM u ero usmepenue. MarerpansHas popmyia odobema.

dopmyiel 00beMa KyOa, IPSIMOYTOJILHOTO Mapajiesienunes1a, Ipu3Mbl, HHIHHIPA. 2

®opmyssl 00beMa MHMpaMuUbl U KOHYCA. 2

dopMyIibl MIIOLIAM MOBEPXHOCTEH IMIUHIpa U KoHyca. Dopmynbl oObema mapa u miomaau chepsl. | 2

[TonoGue Ten. OTHOIEHUS TIIOMIAEH TOBEPXHOCTEN M 00BEMOB TTOI00HBIX TETI.

. IlpakTHYecKHe 3aHATHA 2

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

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

XapakTepucTHKA OCHOBHBIX BU/JOB /IEATEJIbHOCTH CTYIeHTOB: O3HAKOMJICHUE C TOHITUSIMU
ILTIONIAAHA U 00bEMA, aKCHOMAaMU U CBOIMcTBaMH. Perienue 3aga4 Ha BEIUHUCIECHUE II0MAAEN IIITOCKUX
buryp ¢ npMEeHeHHEeM COOTBETCTBYIOMUX GopMyl U (akTOB U3 MIaHUMeTpuu. M3yuenue Teopem o




BBIYUCIICHIH 00BEMOB IPOCTPAHCTBEHHBIX TEJI, pEIIEHHUE 3a/1a4 Ha IPUMEHEHUE (POpMyIT BBIYHCICHUS
00beMoB. M3ydueHne Gpopmyt A BBIYMCICHUS TUIOINAAeH NOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl
BpameHus. O3HaKOMIICHHE C METOJOM BBIYMCIICHHSI IIJIOMIAIN TOBEPXHOCTH cdephl. Perenue 3aiaq Ha
BBIUMCJICHHE IIJI0IAIeH MOBEPXHOCTH IPOCTPAHCTBEHHBIX TEII

BueayauropHas (camocrosiTejibHasi) padoTa 00y4aronuxcs

Pemienne 3a1a4 Ha HaXOXKICHHE TIEPBOOOPA3HON

N

CocTaBiieHHe KOMIIBIOTEPHOI Ipe3eHTalMu Ha TeMy «Moe NpencTaBieHHe O MPOU3BOIHON H
epBOOOPA3HOI»

Pemenue 3anau «llnomans KpUBOJIMHEHHON TPATICLIK»

Tema 12

12

JJIeMeHTbI TeOpUH
BEPOSITHOCTH.
JIeMeHThbI
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.

[IpencraBienne NaHHBIX (TaOJHIBI, AUATPaMMBbI, TPaQUKH), ceHepanvbHas COBOKYNHOCMb, 8blOODKA,
cpednee apugmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuyeckou cmamucmuxu. Pewenue
NPAKMUYECKUX 3a0a4 ¢ NPUMEHEeHUeM 8epOSIMHOCIHbIX MEMo008.

IIpakTuyeckue 3ausaTusa Vcropus pa3BuTHs KOMOMHATOPUKH, TEOPUU BEPOSATHOCTEH M CTaTUCTUKU U
UX POJb B PA3iMYHBIX cepax UYeIOBEUSCKOW KU3HenesTeNbHOCTH. [IpaBmia komOuHaTopuku. Pere-
HUE KOMOMHATOPHBIX 3a7a4. Pa3Mertienusi, couetanus u nepectanoBku. bunom HeloToHa U TpeyroinbHUK
[Tackais.

[Ipuknagueie 3agaun. Knaccuyeckoe onpeneneHue BEPOATHOCTH, CBOMCTBA BEPOSITHOCTEW, TEOpema O
CyMM€ BeposATHOCTeil. Beruncinenue BepositHocTel. IIpukimanneie 3amaun. [IpencraBieHue 4HMCIOBBIX
JnaHHbIX. [Ipuknagnele 3agaymn.

XapakTepuCcTHKA OCHOBHBIX BU/I0B AeSITeJIbHOCTH CTYAECHTOB: V3yueHne KI1acCu4ecKoro
ONIPEAEIIEHUS BEPOSITHOCTH, CBOMCTB BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEN. PaccmoTpenue
MIPUMEPOB BBIYMCIICHUSI BEpOSITHOCTEH. Perienne 3a1ad Ha BEIYMCIICHHE BEPOATHOCTEH COOBITHH.
O3HakOMJIEHUE C MPECTABIEHUEM YUCIIOBBIX JAHHBIX U UX XapakTepucTukamu. Pemienne
MPaKTUYECKHX 3a/1ay Ha 00pabOTKY YMCIIOBBIX JTAHHBIX, BEIUUCICHNUE UX XapaKTEPUCTUK

BueaynnTopHas (caMocTOsITeIbHAs) padoTa 00y4arouxcs

CocraBieHue MPE3CHTAINN «DIIEMEHTHI TCOpUHN BepOHTHOCTCﬁ 1 MaTeMaTHYECKOM CTaTUCTHUKI

Tema 13

20

YpaBuenus U
HEPABEHCTBA.

YpaBHeHussi W cucTreMbl YypaBHeHuWii. PaiyoHanbHble, UWppalMOHAIbHBIE, IIOKa3aTelbHbIE U
TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI. PABHOCHIIBHOCTh YpaBHEHUH, HEPABEHCTB, CUCTEM.
OcHOBHBIE TIpUEMBl WX pelieHus (pa3loKeHWe Ha MHOXXHTETH, BBEICHHWE HOBBIX HEU3BECTHBIX,
MO/ICTAHOBKA, TpadUueCcKuii METO).

HepaBencrBa. PanuonanbHble, HppaluOHAIbHbIC, [IOKA3aTEIbHBIE W  MPUSOHOMEMpPUYECKUe
Hepagencmea. OCHOBHBIE IPUEMBI UX PEIICHHUS.




Hcnonb3oBanue CBOMCTB M TpadukoB (YHKIMH TpU pEIIeHUH ypaBHEHWH M HepaBeHCTB. Meron | 6
uHTepBajoB. M3o00pakeHHe Ha KOOPAMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHWH ypaBHCHUH U
HEPaBEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

[Ipuknanueie 3agaun [IpumeHeHre MaTeMaTHYECKUX METO/IOB JUIsl pELICHHs COJIepKaTeNIbHbBIX 3a/1a4 u3 | 4
pa3- TMYHBIX O0JIacTel HayKW M MpakTUKu. VHTepnpeTanus pe3ylbTaTa, y4eT pealbHbIX OTpaHUYCHUH.
IlpakTuyeckne 3ansatusi KopHu ypaBHeHuwil. PaBHocuibHOCTH ypaBHeHui. [IpeoOpasoBaHue
ypaBHeHuU. OCHOBHBIE MPUEMBbI pellleHHs] ypaBHeHMU. Pemienue cucrem ypaBHeHui. Mcnonb3oBanue
CBOICTB U rpadukoB PYHKIMIA I pellieHus] ypaBHEHUN 1 HEPaBEHCTB. 2

O3HakoMJIEHHE € TPOCTEHIINMU CBEJICHUSIMH O KOPHAX aJireOpandeckux ypaBHEHUH, MOHATHUSIMUI
MCCJIEI0BAHNS YPABHEHHI M CUCTEM ypaBHEHUM. 3yueHue Teoprun paBHOCUIBHOCTH YPABHEHUN U €€
npuMeHeHus. [loBTopeHne 3anucu peneHns CTaHJapTHRIX YPaBHEHHIA, TPUEMOB IIPe0oOpa30BaHMs
YpaBHEHUH U1l CBEACHUS K CTAHJAPTHOMY YpaBHEHUIO. PellieHne paioHanbHbIX, UPPAllMOHANIbHBIX,
[IOKAa3aTeIbHBIX U TPUTOHOMETPUUYECKUX YPaBHEHUN U cucTeM. Mcnoab30BaHue CBOWCTB U IpauKoB
byHKIMI 115 perenust ypaBHeHU. [loBTOpeHre OCHOBHBIX TPUEMOB pelleHUs cucTeM. Perienue
ypaBHeHI/Ifl C IPUMCHCHHUEM BCEX IIPUCMOB (paBJIO)KeHI/ISI Ha MHOXUTCIHN, BBEACHN HOBbBIX
HEU3BECTHBIX, MOJICTAHOBKH, rpadpuueckoro meroza).Pemenne cuctemM ypaBHEHHH ¢ TPUMEHEHUEM
pa3nuyHbIX crioco0oB. O3HaKOMIIEHHE ¢ OOIMMHU BOIIPOCAMH PEIICHUSI HEPABEHCTB U HCITOJIb30BAaHHE
CBOICTB U rpadukoB QPYHKIMIA TP PEIICHUN HEPABEHCTB. PerieHne HepaBeHCTB U CUCTEM HEPABEHCTB C
MMPUMCHCHUECM Pa3JINYIHBIX Ccoco0O0B. HpI/IMeHeHI/Ie MAaTEMaTUUICCKHUX METOA0B AJId PCIICHUA
COJIep>KaTEeNNbHBIX 33/1a4 U3 PA3JIMYHBIX 00JIaCTeil HAYKU U MPaKTUKH. HTepnpeTHpoBaHuE pe3yIbTaToB
C YYETOM PEAIbHBIX OrpaHUYECHUI

BHeayauTopHasi (cCaMOCTOsITeJIbHAS) padoTa 00yUyaroumxcs 10

Pemenne ypaBHeHuUi 5 3

Pemienne HepaBeHCTB 5 3

HNTOI'O: aynutopHbIX 234

CaMOCTOSITENIbHOM pabOThI CTYIEHTOB 117

BCEI'O: 351
1. JI71st XapaKTepUCTHKH YPOBHS OCBOCHHS y4EOHOTO MaTepHaia UCIOIb3YIOTCS CIeAyIoImue 0003HaYeHNUS:
2. 1. — o3HaKOMUTENBHBIN (y3HaBaHUE U3YYEHHBIX OOBEKTOB, CBOMCTB);
3. 2. — peNpONyKTHUBHBIA (BBITIOJHEHUE [ESITETBHOCTH TO 00pasily, WHCTPYKIMH, METOIUYECKAM PEKOMEHJANUSM WM TOJ PYKOBOJCTBOM
IpernoiaBaTens);

4, 3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSTEIIHLHOE BHITIOJTHEHUE JICATEIbHOCTH, PEIIEHHE TPOOJIEMHBIX, CHTYaIlMOHHBIX 3a/IaHUH ).




3. YCJIOBHUSA PEAJIM3ALIMU ITPOI'PAMMBI JUCHUIIVIMHBI MatemaTruka

3.1 TpeboBaHUSI K MUHUMAJILHOMY MAaTe€PUAIbHO-TEXHHYECKOMY
od0ecrneYeHUu I

OcBoenue mmporpaMMbl yueOHOI nucuuruinabl «MaTtematuka: anrebpa U Hayajia MaTeMaTH4YeCKOro
aHaJln3a; TeOMETPHS» MpeloiaraeT Halnure B IpoecCHOHaIbHOM 00pa30BaTEIbHON OpraHU3alli,
peanuzyroleil 00pa3oBaTeIbHyI0 MPOrpaMMy CpeIHEero o0IIero 0opa3oBaHus B Mpeaeax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 0011eT0 00pa30BaHus, yueOHOTO KaOMHETA, B KOTOPOM HMEETCS
BO3MOKHOCTB 00€CIIEUNUTh 00yJatommmMcs ¢cBo00AHbIN 1ocTyn B IHTepHeT BO BpeMsl y4eOHOro
3aHAITHS U MIEPUO/I BHEYYEOHOI 1esiITeJIbHOCTH.

[Tomenienne kabuHeTa JOHKHO YIOBIETBOPATH TpeOoBaHUsAM CaHUTAPHO-3MTHUEMHOIOTHIECKUX
npaBui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO TUITOBBIM 000PY0BaHUEM,
yKa3aHHBIM B HACTOSIIIIUX TPEOOBAHMSIX, B TOM YHCJIE CIIEHUATN3NPOBAHHON Y4eOHOI MeOeNbo U
CpeacTBaMu O0y4YeHUS, IOCTATOYHBIMU JIJIS1 BBIIIOJIHEHUS TPeOOBaHHI K YPOBHIO MOATOTOBKHU
o0y4aroumxcs.

B xabunere 10MKHO OBITh MyJIBTUMEANITHOE 000PYJOBaHUE, TOCPEICTBOM KOTOPOTO YYACTHUKU
00pa3oBaTENHFHOTO MPOIIECCa MOTYT MTPOCMATPHBATH BU3YAJIbHYIO HH(POPMAIIHIO IT0 MAaTeMAaTHKE,
CO3/1aBaTh MPE3CHTAIINH, BUI€OMATEPHAIbI, MHBIE IOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO U MaTEPUATBHO-TEXHUIECKOTO 00ECIICYEeHHUS TIPOTPAMMBI
yueOHOU OUCIMILTUHBI «MaTteMaTuka: ainredpa u Hauyajga MaTeMaTHYeCKOTO aHAIHN3a; TEOMETPHUS»
BXOJIAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMITJIEKC MPerogaBaTes;

* HaIJISIIHBIE TOCOOUS (KOMILJIEKTHI Y4eOHBIX TaOJIHII, IJIAKATOB, IOPTPETOB BHIAIOIINUXCS YICHbBIX-
MaTEMaTHKOB U JIp.);

* HH(pOPMAIIMOHHO-KOMMYHHKATHBHBIC CPEJICTRA;

* SKPaHHO-3BYKOBBIE TIOCOOUS;

* KOMILJIEKT TEXHUYECKOM TOKYMEHTAIlMH, B TOM UK CJIE MaclopTa Ha CpecTBa 00yUEeHMUS,
WHCTPYKIIUH TI0 MX UCTIOIH30BAaHUIO M TEXHUKE O€30MMacHOCTH;

* OuONMMOTEeUHBIH (HOH.

3.2.MndopmannoHHOe 0becnieyeHne 00ydeHust
PEKOMEHAYEMAS JIUTEPATYPA
Jlna cmyoenmoe
1. bammakoB M.U. Maremaruka: anreOpa v Hadaja MaTEMaTHYECKOTO aHAJN3a,
reoMeTpusi: Y4eOHUK ISl CTYIEHTOB MPOPECCHOHATBHBIX 00pa30BaTEIbHbBIX
OpraHm3aIyii, ocBanBaronux npodeccuu u crenuainbHoctu CI10. — M.,2019
2. bammakoB M.M. Marematuka: anre6pa u Hadajaa MaTeMaTHYE€CKOTO aHAIN3a,
reomeTpusi: COOpHHK 3a7a4 TPpOo(UIBLHON HANTPABIEHHOCTHU: yuel. mocooue as
CTYJEHTOB Mpo(deccHOHABHBIX 00pa30BaTEeNbHBIX OpraHU3aINil, OCBAUBAIOIIIX
npodeccuu u cnenuaabHoctu CI1IO. — M.,2018
3. BammakoB M.M. Marematuka: anre6pa u Hadajga MaTeMaTHIECKOTO aHAJIH3a,
reoMeTpus: 3a1a4yHuK: yuel. mocodue A CTYAEHTOB MpodeccnoHalIbHbIX
00pa3oBaTeNbHBIX OPraHU3allii, OCBAUBAIOIINX MPOPECCUU U CIIECITUATEHOCTH
CIIO. - M.,2018



4. bammakoB M.M. MaremaTuka: anrebpa u Hayajla MaTeMaTHYECKOTO aHaIn3a, TEOMETPHS:
DNEeKTPOHHBIN yueld.- METO/I. KOMIUIEKC JUIsl CTYI€HTOB pOo(eCCHOHATbHBIX
00pa3oBaTeNbHBIX OpPraHU3alnii, OCBAaUBAIOIIUX MPOopeccun U
crenuransHoctu CITO. — M.,2018

5. T'yces B.A., I'puropses C.I'., Boaruna C.B. MaremaTnka: anredpa u Havaiga
MaTEeMaTHYECKOT0 aHAJIN3a, TeOMETPUS: YUCOHHUK IS CTYACHTOB
npodeccuoHabHBIX 00pa30BaTENbHBIX OpraHU3allHi, OCBAaUBAIOUINX TPOGECcCHH U

cnenuainsaoctu CITIO. — M.,2019

ononumenvHole UCHOUHUKU:

bammvakoB 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 (6a30Bb1it ypoBeHb). 10 kinacc. COOpHHK 3a1a4:
yueb.mocobue. — M., 2008.
5. bamvakoB M.M. Matematuka (60a30Bblil ypoBens). 11 kitace. COopHUK 3a1a4:
yueb.mocobue. — M., 2012. I'yceB B.A., I'puropses C.I'., UBonruna C.B. Matemaruka st
npodeccuii ¥ CrieNuaIbHOCTEH CONMANTBHO-9KOHOMUYECKOTO MPOGUIIst: YUeOHUK IS CTYI.
yupexaeHuit cpea.npod. odpazoanus. — M., 2014.
6. Komsirun FO.M., TkaueBa M.B, ®eneposa H.E. u ap. Maremaruka: anreOpa u Hauana maTe-
MaTHYECKOTO aHalu3a. Ajredpa 1 Hadaaa MaTeMaTHIeCKOro aHain3a (0a30BbIN M yriTyOJIeHHBIN
ypoBHH). 10 knacc / nox pea. A. b. XKmwxkxuenko. — M., 2014.
7. Komsrun FO.M., TkaueBa M.B., ®eneposa H.E. u np. Maremartuka: anredpa u Hayaia maTe-
MaTHYECKOro aHanu3a. Anaredpa ¥ Hadajaa MaTeMaTH4eCKOro aHain3a (0a30BbIi U yri1yOJIeHHbIH
ypoBHH). 11 knacc / nox pea. A. b. XKwxuenko. — M., 2014.
/lna npenooasameneit
06 ob6pazoBanuu B Poccuiickoit @enepanuu: gpenep. 3aK0H OT
29.12. 2012 Ne 273-®3 (B pen. Penepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-@3, 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-D3, 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 MunucrepctBa odpazoBanus 1 Hayku PD ot 31 nekabps 2015 r. N
1578 "O BHeceHnH U3MEHEHUH B (eiepalIbHbIN roCyAapCTBEHHBIH
o0Opa30BaTeNbHbIN CTAaHAAPT CPEAHETO 0011ero 00pa3oBaHus, YTBEPKICHHBIN
nprkazoM MunucrepcTBa 0opazoBanus U Hayku Poccuiickoii @eneparuu ot 17 mas
2012 r. N413"
[IpumepHast ocHOBHass 00pa3oBaTeNibHAs MPOrpaMMa CpeTHEro 0OIIero
o0pa3oBaHusl, 0100peHHas pelieHueM (eepantbHOro yueOHO-MEeTOINIECKOTro
o0beIuHEeHUs 0 001eMy 00pa3oBaHuto (MpoToko oT 28 uroHs 2016 1. Ne 2/16-3).
Bammakos M.U., L{piranos 111.1.MeTtoauueckoe nocoOue Jjist IOATOTOBKH K
EI'D.-M., 2014

HNuTepHeT-pecypcsl
1. www. fcior. edu. ru (MHapopManmonHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAIIBI).
2. www. school-collection.edu.ru (Eaunas komnekuuu nudpoBbix 00pa3oBaTeIbHBIX
pecypcoB). YueOHOe u31aHne



3. Exponenta.ru http;//www.exponenta.ru KomnauusSoftlint. O6pazoBarenbHbIii
MaTeMaTUYECKUU caT. MaTepuanisl U1 CTYJEHTOB: 3a/1a4d ¢ PEUICHUSIMU, CITIPABOYHHUK T10
MAaTCMaTUKEC, 3JICKTPOHHBIC KOHCYJIbTAllUH.

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

o. MareMatuka B OTKPBITOM KOJUIEIIKE

http://www.matematiks.ru

5. Math.ru. Maremaruka u 00pa3oBaHHe.

Http://www.math.ru

6. MocCKOBCKHUH IIEHTP HEMPEPBIBHOTO MaTeMaTudeckoro oopazosanus (MIIHNO)
http://www.mccmath.ru

7. Allmath:ru — Bcs MaTeMaTHKa B OZTHOM MECTE

htto://www.allmath.ru

8. EgWorld:Mup maremaruueckix ypaBHEHUI

http://egwjrld.ipmnet.ru

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

10. I'eomerpuueckuii mopranhttp://www.neive.by.ru

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

12. JlunakTudeckue MaTepuaisl mo nHGpopMaTuke U MaTremaruke. http://comp-science.narod.ru
13. JluckpeTHast MaTeMaTHKa: anroputmbl (mpoexkt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. EI'D no maremaTuke: MOArOTOBKA K TECTUPOBAHUIO

http://www.yztest.ru

15. 3alayHuK 715 TOATOTOBKHU K OJIMMIIMAZaM 10 MaTeMaTHKe
http://tasks.ceemat.ru

16. 3aHnMaTenbHas MaTeMaTHKa — IIKOJIBHUKAM (OJIMMITUAbI, UTPBI, KOHKYPCHI 110
Mmaremaruke) http://www.maht-on-line.com

17. Wurtepuer — mpoekT «3amaun» http://www.prodlems.ru

18. MaremaTrueckue 3Tiob1 http://www.etudes.ru

19. Marematrka ONn-line cipaBounast ”HGOPMAITUS B TOMOIIIb CTYACHTY
http://www.manhtm.hl.ru

20. Maremartyika B TOMOIIb [IKOJIBHUKY M CTYACHTY (TeCThI 10 MaTtemaTrke online)
http://www.mathtest.ru

21. MaremMartuka A1 MOCTYNAIOUINX B BY3bI

http://www.matematika.agava.ru

22. Maremarrka: KOHCYJIBTalIMOHHBIN HEHTP MPENOAaBaTeIe U BbITYCKHUKOB MI'Y
http://school.msu.ru

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

24, MareMatruyueckue OIMMINAbI U OJIMMIINAAHBIC 3a/1a41

http://www.zaba.ru

25. MexayHapoaHblii MaTeMaTuueckuii KOHKypc «KeHrypy»
http://www.kenguru.sp.ru

26. MockoBckasi MaTeMaTH4YeCKasi OJTUMITHA/IA TITKOJIbHIKOB
http://olympiads.mccme.ru/mmo/

27. PemeOnuk.RuU:Briciias marematuka 1 5JKOHOMETPHSI — 33/1a4H, pEIICHUS

http://www.reshebnik.ru
28. CaiiT snemenTapHoit Mmarematuku murpus ['ymmHa
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http://www.mathnet.spb.ru
29. Typuaup roponoB — MexyHapoaHasi MaTeMaTH4YecKask OJIMMITHAAA 1JI IKOJIbHUKOB
http://www.turgor.ru
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4 KOHTPOJIb Y OIIEHKA PEYJBTATOB OCBOEHW S YYEBHOM U CIUILIIAHBI

PesynbTarhl 00yueHus

(ocBOEHHDBIE YMEHHUS, YCBOECHHbIE 3HAHMS)

DopMBbI U METOAbI
KOHTPOJISI U OLIEHKHU
pe3yJibTaTOB 00y4eHu st

Ymuenun:

— CaMOCTOATCIIBHO OIPCACIIATL UCIIN ACATCIIbHOCTU U COCTABIIATD
IJI1aHbl ACATCIbHOCTH,; CAMOCTOATCIIbHO OCYIICCTBIIATD,
KOHTPOJIMPOBATb U KOPPCKTHUPOBATH ACATCIIBHOCTD,
HCIIOJIB30BATh BCC BO3MOKHBIC PCCYPCHI IJIA JOCTUKCHUA
ITOCTAaBJICHHBIX ueﬂeﬁ " pCajin3alu IIJIaHOB ACATCIIBHOCTH,
BBI6I/IpaTB YCIICIIHBIC CTPATCIUH B PA3JIMYHBLIX CUTYAIIUAX

— TPOJYKTUBHO OOIIATHCA U B3aUMOJICHCTBOBATH B IIpoliecce
COBMECTHOM JI€SITEBHOCTH, YYUTHIBATh MO3ULIUU JPYTUX
YYaCTHUKOB JACSATEINBHOCTH, 3 (HEKTUBHO pa3peniaTh KOHIUKTHL;

— BJIQJICTh HABBIKAMU TI03HABATEILHOM, yUeOHO-
HCCJICIOBATEIILCKON M MMPOCKTHOMN JEITeITLHOCTH, HABBIKAMHU
paspelnieHus npodeM; CliocOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEUICHHS MPAKTHICCKUX
3aJ1a4, IPUMECHECHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

— BJIaJIETh HABBIKAMU CAMOCTOSTEIIbHOU HH(POPMAITMOHHO-
MO3HABATEIbHOU €SI TEIbHOCTH, BKJIIOUAs] YMEHUE
OPUEHTUPOBATHCA B PA3IMYHBIX UCTOYHUKAX UH(POPMAIUH,
KPUTHUYECKU OIIEHUBATh U UHTEPIPETUPOBATH HH(OpMAIIHIO,
MOJIy4aEMYIO U3 PA3JIMYHbIX HCTOUYHUKOB;

— BJIAJICTD A3BIKOBBIMHU CPCACTBAMMN: YMCHHUC SICHO, JIOTUYHO U
TOYHO H3JIaraTb CBOIO TOYKY 3pCHUA, UCIIOJIb30BAaTh aJICKBATHELIC
A3BIKOBBIC CPCACTBA,

— BIIQJICTh HABBIKAMHU MMO3HABATEIHHOU pedIeKCUU KaK
OCO3HaHUs COBEPILIAEMBIX JIEUCTBUM U MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YJBTATOB U OCHOBAHHM, I'PAHUL CBOETO 3HAHUS
Y HE3HAHWs, HOBBIX MIO3HABATEIIBHBIX 33]1a4 U CPEJICTB ISl UX
JTOCTHKECHUS;

— BJIQJIETh LEJIEYCTPEMIICHHOCTBIO B IOMCKAX U MPUHSATUN
pelIeHuii, cCooOpa3uTeNbHOCTHIO U UHTYULIMEN, PA3BUTOCTHIO
MPOCTPAHCTBEHHBIX MPEACTABICHUI; CHOCOOHOCTHIO

OreHka pe3ynbTaToB
HNHCBMEHHOTO U YCTHOTO
OIIPOCOB.

OrneHka KOHTPOJIbHOU
paboTHL

OueHKa pe3yiabTaToB
MPaKTUYECKOU PadOTHI.

OrneHka pe3yabTaToB
CaMOCTOSITENTLHOU PabOTHI

OrneHka pe3yapTaToB
CaMOCTOSITENTLHOM paboThI

OrneHka pe3yabTaToB
TECTHPOBAHHUSI

OrneHka pe3ynbTaToB
MUCBMEHHOTO M YCTHOTO
OIIPOCOB.

OrneHka pe3yabTaToOB
MUCBMEHHOTO ¥ YCTHOTO
onpocoB. OneHka
pe3yIbTaToB
MPAKTUYECKOH paboTHI.




BOCIIPUHUMATL KPaCOTY U TapMOHHUIO MHUPaA,

— BJIIQJCTb CTAHAAPTHBIMU IIpHUECMaMHU PCIICHUA pallMOHAJIbHBIX U
HPppaduOHAJIbHBIX, IIOKA34TCIbHbBIX, CTCIICHHBIX,
TPUTOHOMCTPHUUICCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, UX CUCTCM,

—HCIOJIb30BATh T'OTOBBIE KOMIIBIOTEPHBIE TPOTPAMMBI, B TOM
YyUCJe AJI IOUCKA MMyTH PELIEHUS U WIUTIOCTPALIMM PEIICHUS
YPAaBHEHHUU U HEPABEHCTB;

— XapaKTepu30BaTh MoBeacHUE (HYHKIUN, UCIIOIb30BaTh
MOJTyYE€HHBIC 3HAHUS ISl ONTMUCAHUS U aHaJIM3a PeabHbIX
3aBUCHUMOCTEH;

— pacro3HaBaTh reOMeTpUUECKUEe (PUTYPBI HA YEPTE)KAX, MOACIIAX
U B pEaIbHOM MHUpPE; TPUMEHSITh U3YUCHHbIE CBOWCTBA
reoMeTpuyeckue pUrypsl u GOpMyIbl s peIICHUs
reOMETPUYECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

— HaxOJHWTb U OLCHHWBATHb BCPOATHOCTU HACTYIIJICHHA COOBITHH B
HpOCTGfIHIHX MMPAKTHYCCKUX CUTyallusAX U OCHOBHBIC
XapaKTCPHUCTUKHU CquaﬁHBIX BCINYHH,

— HCHOJIB30BAaTh T'OTOBBIE KOMITBIOTEPHBIE IPOTPAMMBI ITPU
pelIeHnH 3a1a4.

OreHKa pe3yybTaToB
MIPaKTUYECKOH PabOTHL.

OreHKa pe3yybTaToB
CaMOCTOSITEITEHOM pabOTHI

OrneHka KOHTPOJIbHOU
paboTEHIL.

OreHKa pe3ynbpTaToB
CaMOCTOSITEITEHOM paboTHI

OreHka pe3ynbpTaToB
CaMOCTOSITETILHOM paboThI

OrneHka pe3ynbTaToB
MPAKTHIECKOH paboTHI.

OrneHka pe3yabTaToB
MPAKTHIECKOH paboTHI.

OrneHka KOHTPOJIBHON
paboThL

OrneHka pe3yabTaToB
MPAKTHIECKOH paboTHI.

OrneHka pe3yIpTaToB
CaMOCTOSITENTLHOM paboThI

OrneHka pe3yapTaToB
MPAaKTHYECKOH PabOTHI.

3unanusn:

— 0 MaTE€MAaTUKE KaK YHUBEPCATIBHOM SI3bIKE€ HAYKH, CPEJICTBE
MO/JICJIMPOBAHUS SIBJICHUH U MPOLIECCOB, UIESIX U METOIax
MaTEMAaTHKH;

— 3HAYMMOCTH MAaTEMATUKH JJIs1 HAYYHO-TEXHUYECKOTO
nporpecca, cpopMHUPOBAHHOCTH OTHOIIICHHS K MaTeMaTHKE KaK K
4acTH 00IIIEUEIOBEUECKOM KyIbTyphl Yepe3 3HAKOMCTBO C
HCTOPHUEH pa3BUTUA MATEMATUKH, SBOJIIOIIMEN MATEMATUUECKUX
UaeH;

OneHka pe3ynbTaToB
TECTHUpPOBa-HUA,
pe3yIbTaTOB MUCBMEHHOTO
U YCTHOT'O OIIPOCOB.

OrneHKa KOHTPOIBHOU
paboTEHL.

OneHka pe3ynbTaToB
TEeCTHUpPOBa-HUA,
pe3yIbTaTOB MUCBMEHHOTO




— 00 OCHOBHBIX ITOHATHUSIX MaTEMAaTUUYECKOTO aHAJIN3a M UX 1 YCTHOTO OIIPOCOB.
CBOMCTBAX;

— O IIpoHecCCax U sABJICHUAX, HMCIOIIMUX BGpOHTHOCTHBIfI

XapaKTCp, CTaTUCTHYCCKUX 3daKOHOMCPHOCTAX B pCaJIbHOM MHPC, OleHKa Pe3yITbTaToB

OCHOBHBIX MOHSITHUSIX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEA; TecTHpOBa-HU,
PE3YJIbTAaTOB IMCbMCHHOI'O
—OCHOBHBIX MOHSTUHN O TNIOCKUX U MTPOCTPAHCTBEHHBIX 1 YCTHOTO OTPOCOB.

reOMEeTPUUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTB.
OrieHKa pe3yabTaToB

TECTUPOBA-HUA,
PE3YJIbTAaTOB MMCbMCHHOI'O
1 YCTHOT'O OIIPOCOB.

OrneHka KOHTPOJIBHOU
pabotsl. OneHka
pe3yIbTaTOB
TECTUPOBAHUS,
PE3yJIbTaTOB IMHCHMEHHOTO
W YCTHOTO OTIPOCOB.

ABTOHOMHA 1 HEKOMMEPYECKAS ITPOPECCHOHAJIBHAS OBPASOBATEJIbHASL
OPI'AHM3ALINA «HUXEI'OPOJACKUU KOJUIEJDK TEINIOCHABXEHUA U ABTOMATUYECKUX
CHUCTEM VIIPABJIEHUS»

PABOYAS ITPOT'PAMMA

Y4eOHOM TUCHMILIMHBI 00111€00Pa30BaATEIbHOI0 IIUKJIA
OVY .03 MaTtemaTuka

MO CNeNNAJIBLHOCTAM TEXHHYECKOr0 Npo¢uiis npo¢ecCuoHAIbHOI0 00Pa30BAHNS



13.02.02 TensiocHadxkeHMe U TEMJIOTEXHUYECKOE 000PY/I0BaAHHUE,

09.02.01 KomnbioTepHble CHCTEMBI M KOMILIEKCHI

r. Huxxnnii Horopoa, 2020 roa

OnrobpeHa METOIUYECKOH YTBEPXJIAIO:
Komuccueit 00meobpazoBaTesibHOTO HHKIIA fb aupexTopa Y MP
[Tpotoxon Ne 1 ot 27. 08.2020 . “T.B. Anznpuanosa

T
=" -

[Mpencenatens === - —— H.K. Jlpyxununa



Pa3paborana Ha ocHoBe DenepaabHOTO KOMIIOHEHTA TOCYIApCTBEHHOTO CTaHaapTa OOIIero
o0Opa3oBaHMs MO AUCHUILINHE «MaTematvka: anre6pa v Hayana MaTteMaTMyeckoro aHanu3sa; reoMeTpusi»,
MPUMEPHON MporpamMMmbl y4eOHOW TUCIUILUIMHBI «MaTtematvka: anrebpa M Hadyana maremMaTuyeckoro
aHanusa; reometpua» aBTOpa M. M. bawmakosol (AOKTOP PU3NKO-MaTEMATUYECKUX HayK, akageMuk Poccuiickon
akagemum obpasosaHus, npodeccop), pekomeHnoBaHHOU DPI'AY «DHPO» MwunobOpHayku Poccuu B
2015 1., denmepabHBIX TOCYAAPCTBEHHBIX OO0pPa30BaTEIBHBIX CTAHIAPTOB IO CHEIUATBHOCTIM

cpenHero mpodecCHoHATBLHOrO o0pa3oBaHus TexHUYeckoro mpodwmis 09.02.01 KommbioTepHbie
cuctemsl 1 Komruiekcsl, 13.02.02 TermrocHabxeHNe 1 TETIIOTEXHIYECKOE 000pyIOBaHIEe

CocraBurens (aBTop): 3ro3uH B.A., kaHmumat ¢uU3MKO-MAaTEeMaTHUYECKUX HAYK,
npenonaBarens MareMatuku AHIIOO «Hwuxeropojackuii koiiepk TEIJIOCHAOKEHUS U
ABTOMATHUYECKHUX CUCTEM YIIPABIICHUS



OnoOpeH MeToauYeCcKOn YTBEPXJIAHO:

Komuccueit o01ieo6pazoBaTeibHOrO IUKJIA 3 THFgIL MpekTopa Y MP
[Tpotokon Ne 1 ot 27. 08.2020 r. 2_H .B. Auznpuanona
[pencenarens == - —— H.K. Jlpyxununa

JIncT BHeceHUsI U3MeHEHUH B pa004ylo MporpaMmy y4eOHOM IMCUHMILIMHBI

JloronHeHne U U3MEHEHHs B mporpammy yueOHou nucruruimabl OYJ1.03 Maremaruka
Ha 2020/2021 yuebHsIii TOS.

B nporpamMmMy AuCHUTUIMHBI BHOCAT CJIEIYIOIINE U3MEHEHUS:
B nyskr 3.2. UHpopManuoHHOe o0ecriedyeHue 00y4eHUsl BHECEHBI CIEAYIOIIME N3MEHEHUS U

AOIIOJIHCHUA B ITOAITYHKT OcHoBHas JuTepartypa 1Jjisl CTY1€HTOB:

Bammakor M.U. Matemartuka: yueOHHUK. KuoPyc 2019 | Horogop
Ne11248313/1849237
70t 10.07.2018
WWW.BOOK.ru

D/6  moctym  moO
apoJIro

ISBN 978-5-406-
06554-9

Anmaror A.B. Maremaruka: yueOHoe nocooue | [IpodoOpasopanue 2019 | Hdoroeop Ne 6549/20
ot 01.06.2020
r.-WWW.IPRBOOKS
HOP.RU

/6 pocTym 1o
apoo
http://www.iprbooks
hop.ru/80328.html
Bbenoycosa B.11., OIEeMEHTBHI BBICIIEH IIpodobpazoBanue 2019 | Horosop Ne 6549/20
Epmaxkosa I'.M. MaTeMaTHKH: yaeOHOoe ocodure ot 01.06.2020

st CITO r.WWW.IPRBOOKS
HOP.RU

3/6 mocTym 1o
apoo
http://www.iprbooks
hop.ru/87794.html
Ps3anosoii T.B. Briciras matemaruka. Anreopa: | [IpodoOpa3osanue 2019 | Hdoroeop Ne 6549/20
yaebHoe nocodue s CI1O ot 01.06.2020
r.-WWW.IPRBOOKS
HOP.RU

/6 pocTyi 1o
napoJo
http://www.iprbooks
hop.ru/87795.html

N3meHeHus B padouyo nporpamMmy vaeOHOU OUCHUIUIMHBI BHECEHHI npenoaasareieM AHIIOO
«HKTCy 3103uHBIM B.A.







