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1. MACIIOOPT PABOYEH MPOT' PAMMbI YYEBHOM JTUCIUILIUHBI
OY1.04 MATEMATHUKA

1.1. Ob6aacTh npuMeHeHHs1 padoyeil MporpaMmbl

[TporpamMma oOrieoOpa3oBaTenbHON y4eOHOM muciuiuimHa «MaremaTukay MmpeaHa3HaYeHa
JUISL U3y4eHHs] MareMaTHKu B MNpoQeccCHOHaJIbHBIX oOpa3oBarenbHbiX opranuzanusax CIIO,
peam3yIonmx 00pa30BaTelIbHYI0 MPOrpaMMy CpeIHero oomero oOpa3oBaHHsS B Mpeaenax
OCBOEHHUs OCHOBHOU mpodeccronanbHoii obpaszoBarenpHO mporpammbel CITIO (OITOIT CITIO) Ha
0a3e 0OCHOBHOTrO 0011er0 00pa30BaHMs MPHU MOATOTOBKE CHEHUAIMCTOB cpeHero 3BeHa. [IporpamMma
pa3zpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oOmero oOpa3oBaHUs, MPEABIBIIEMBIX K
CTPYKTYpE, COACPKAHHWIO W pe3ylbTaTaM OCBOCHUS Y4YeOHOH AMCHMILINHBI «Maremaruka», ¢
yueroM [IpumepHOll OCHOBHOM 00pazoBaTelbHONW MPOTpaMMBI CPEAHEro 001ero oOpa3zoBaHMUs,
onoOpeHHON pemieHueM (denepanbHOro y4eOHO-METOMUYECKOTO OOBEAMHEHUs IO 00ImemMy
obpazoBanuio (rmporokos oT 28 utoHs 2016 . Ne 2/16-3) u yrounenuit HayuHo-meTogmvecKkum
coBeroM llenTpa mpodeccronanpHOoro odpazoBanus u cuctem kpanudukanuii OIAY «DUPOy,
npoTokoa Ne3 ot 25 mas 2017 rona.

[Ipu peanuzamuu paboueld mporpamMMbl 00IIE00pPa30BATEIBLHON YYEOHOU TUCIUTIIMHBI

OVY]1.04 «MaremaTuka» MOTYT OBITh HCIIOJIB30BAHbI pa3IMYHbIE 00pa30BaTeIbHbIC TEXHOJIOTUH, B
TOM YHUCJIC AIEMEHTHI TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA, JJIGKTPOHHOTO O0yUCHUSI.

1.2. Mecto y4eOHOW JUCHHUIUIMHBI B CTPYKType MNPOrpaMmbl  MOATOTOBKH
CIEeNMATUCTOB CpeJHero 3BeHa: yueOHas qucHuruiiHa «MaremaThka» BXOAMT B COCTaB OOLIMX
00m1eo0pa3oBaTeNbHBIX yYeOHBIX IUCIHMIUIMH, (OPMUPYEMBIX H3 O00s3aTeNBHBIX IMPEIMETHBIX
obnacteit ®I'OC cpemnero obmero obOpaszoBanus, i crnenuanbHocTedl CIIO TexHHYECKOTO
npoduist mpodheCCUOHATLHOTO 00pa30BaHUS.

1.3. Henu u 3axa4u y4yeOHO# AUCHUILUIMHBI — TPEOOBAHHMS K pe3yjbTaTaM OCBOEHHS
Y4eOHOM IMCUMILINHBI:

ConeprkaHue porpaMMbl «MareMaTukay HalmpaBlIeHO Ha JOCTHKCHHUE CICTYIOIINX HeJIei:

- obecrieueHre CQHOPMUPOBAHHOCTH TMPEIACTABICHUNH O COIHUANBHBIX, KYIBTYPHBIX
HCTOPHUYCCKHUX (1)aKTOan CTAaHOBJICHUS MaT€MaTUKU,

- obecrieueHre c(HOPMUPOBAHHOCTH JIOTUYECKOTO, aNTOPUTMUYECKOTO M MaTEeMaTH4eCcKOro
MBIIIJIICHUA,

- obecnieueHue c(HOPMUPOBAHHOCTH YMEHUN MPUMEHSTh NOJTYUYCHHbIC 3HAHUS MPU PEIICHUU
PAa3IMYHBIX 3a7a4;

- obecriedeHne C(HOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaThKe Kak dYacTu
00IIeueIOBEYEeCKON KYIbTYPhI, YHUBEPCATBHOM SI3bIKE HAYKH, IO3BOJISIFOIIIEM OIMUCHIBATH U U3Y4aTh
peasibHbIE MPOIIECCHI U SIBICHHUS.

OcBoeHne copepkaHusi y4eOHOW MUCIUIUTMHBI «Martemarrnkay 00ecreunBaeT JTOCTHKCHUE
CTYJIEHTaMH CIIEAYIOUTUX pe3y1bmamoag.

* IUYHOCHHBIX

- c(hopMHpOBaHHOCTH TPEACTABIECHUN O MaTeMaTHKEe KaK YHUBEPCAILHOM SI3bIKE HAyKH,
CpEACTBC MOACIUPOBAHUA SIBIICHUU U MMpoueccCoB, HACAX U METOAAX MAaTCMATHUKHU,

- TOHMMAaHHME 3HAYUMOCTH MaTeMaTUKU i1 HAy4YHO-TEXHUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHMSI K MaréMaTHKe KaK K 4acTh OOIIeYes0OBEeUEeCKON KyIbTypbl yepes
3HAKOMCTBO C UCTOPHEN Pa3BUTHUSI MATEMATHKH, SBOJIIOIIMEH MaTeMaTHIECKUX UIEH;

- Pa3BUTHUC JIOTHYCCKOI0 MBIINIJICHUSA, IPOCTPAHCTBECHHOI'O B006pa)KGHI/I5[, aHFOPHTMI/I‘-IeCKOﬁ
KYJABTYpbI, KpUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HeoOxomumMoM Jutst Oymyiied rnpodeccuoHanbHON
NEeSITeTbHOCTH, TSI TIPOJIOJKEHHSI 00pa30BaHus U CaMOO0Pa30BaHMS,

- OBIIAQJICHHE MAaTEMaTWUYECKUMH 3HAHUSMU U YMEHHUSIMH, HEOOXOAMMBIMU B MOBCEAHEBHON
JKH3HHU, JJISA OCBOCHUA CMEXKHBIX CCTCCTBCHHO-HAYYHBIX JOUCHUIIIINH n AUCIIUITIINH



npoeCCUOHAILHOTO IUKJIA, Ui TOJy4deHus oOpa3oBaHMs B 0OO0JacTiX, He TpeOyIommx
yIITYyOJIGHHON MaTeMaTu4eCcKol MOJTOTOBKY;

- TOTOBHOCTH W CIIOCOOHOCTH K OOpa30BaHMIO, B TOM 4YHCJIE CamMo0Opa30BaHHUIO, Ha
HPOTSHKEHUU BCEH JKU3HU; CO3HATENILHOE OTHOILIEHHE K HEIIPEPBIBHOMY 00pa30BAHUIO KAaK YCIOBHIO
yCTENHOW MpodeCcCHOHaTbHOM U OOIIIECTBEHHOH JIeITeTLHOCTH;

- TOTOBHOCTb M CIHOCOOHOCTb K CaMOCTOATEJBHOM TBOPUECKOM M OTBETCTBEHHOH
JESTENIbHOCTH;

- TOTOBHOCTb K KOJUIEKTMBHOM paboTe, COTPyAHMYECTBY CO CBEpCTHMKAMU B
00pa3oBarenbHOM, OOIIECTBEHHO MOJE3HOW, Yy4eOHO-HCCIE0BATEIbCKOM, MPOSKTHONM M APYrHX
BUJAX JI€ATEIIbHOCTH;

- OTHOIICHUE K NMPOPEeCCHOHATBLHON AESITEIBbHOCTH KaK BO3MOXKHOCTU y4acTHs B PELICHUU
JIMYHBIX, O0IIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOILEHALIMOHAIBHBIX ITPOOIEM;

* MemanpeoMemHpix:

— YMEHHE CaMOCTOSITEIbHO OIpPENCNATh LEIH JEeATEIbHOCTH M COCTABIATH IJIAHbI
JESTEIBHOCTH; CAMOCTOSITEIILHO OCYILIECTBIISITh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH JIEATEIBHOCTD;
UCIOJIb30BaTh BCE BO3MOYKHBIE PECYpChl AJIS JOCTH)KEHHUS MOCTaBICHHBIX LENed M pealn3anuu
IUTAaHOB JIESTEILHOCTH; BRIOMPATh YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CHTYaIUsX;

— YMEHME IPOJAYKTUBHO OOINAaTbcs M B3aMMOJCIHCTBOBaTH B IPOLECCE COBMECTHOM
NEeSITeTbHOCTH, YYUTHIBAaTh MO3HMLUU JPYTUX YYACTHHKOB JIEATEIHLHOCTH, d(PPEKTHBHO pa3pemarb
KOH()JIMKTHI,

— BJAJCHUWE HaBbIKaMH I103HABATEJIbHOM, Y4eOHO-MCCIEN0BAaTEIbCKOM U IPOEKTHOU
JeSITeIbHOCTH, HaBBIKAMHU pa3pelieHus IpooieM; CiocOOHOCTh U TOTOBHOCTh K CAMOCTOATEIbHOMY
IIOMCKY METO/IOB PELIEHUS IPAKTUYECKUX 3aJ1ay, IPUMEHEHHIO Pa3IMYHbIX METO0B [T03HAHUS;

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSTEIbHOM HH(POPMAIMOHHO-IIO3HABATEIbHON
JIESITEIbHOCTH, BKJIIOYash YMEHHE OpPHUEHTUPOBAThCS B PA3IMYHbIX HCTOYHHMKAX HH(POpPMALIUU,
KPUTUYECKH OLIGHMBaTb M HHTEPHPETHPOBATh HHPOPMALMIO, [OJy4aeMyl M3 pa3IM4yHbIX
HCTOYHUKOB;

— BJIaJICHHE SI3BIKOBBIMH CPEJICTBAMU: YMEHUE SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOIO TOUKY
3peHus, UCIOJIb30BATh a/IEKBATHBIE S3BIKOBBIE CPEJICTBA;

— BJAJ€HUE HaBbIKAMM TI103HABATEIbHOM peQIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJAbTATOB U OCHOBAHWM, IpaHMI] CBOETO 3HAHUS U
HE3HaHMsI, HOBBIX MI03HABATEIbHBIX 3aJ1a4 U CPEICTB IS UX TOCTUKEHUS;

— LIEJICYCTPEMJIEHHOCTh B TIOUCKAX U MPUHITUU PEIIEHUH, COOOpa3UTEIbHOCTh U UHTYHIINS,
Pa3sBUTOCTh IPOCTPAHCTBEHHBIX IPEACTaBIECHUI; CHOCOOHOCTh BOCIPUHMMATh KpacoTy H
TapMOHMIO MHPA;

* npeOMemHmbIX:

— c(hopMHPOBAHHOCTH NPEJCTABICHNUN O MaTEMATUKE KaK YaCTH MUPOBOU KYJIBTYpPbl U MECTE
MareMaTuKd B COBPEMEHHON NMBMJIM3AlMU, CIIOCOOAaX OMMCAHUsS SIBIEHUHM peaJbHOro Mupa Ha
MaTeMaTH4eCKOM S3BIKE;

— c(hOpMUPOBAHHOCTb TPEACTABICHUI O MaTeMaTH4YecKUX MOHATHUAX KaK Ba)KHEHIINX
MaTeMaTH4YeCKUX MOJENSAX, MO3BOJISIIOIIMX ONMUCHIBaTh U M3Y4aThb pa3HbIe MPOILECCHl U SBICHUS;
MOHUMaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOSHHSI MAaTEeMaTUYECKUX TEOPHIA;

— BJIaJICHUE METOJaMH [I0Ka3aTeJIbCTB M aJTOPUTMOB pPEIICHUS, YMEHHE UX MPUMEHSTb,
IPOBOANTH J0Ka3aTeJIbHbIE PACCYKIACHHUS B XOJI€ PELICHU 3a/1ad;

— BIaJEHUE CTAaHAAPTHBIMH TPHEMaMHU pEIICHUS pPAlMOHAIBHBIX M HPPAIMOHATBHBIX,
MIOKA3aTeNIbHBIX, CTENEeHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHUH U HEPABEHCTB, MX CHCTEM;
UCTIOJIb30BaHME TOTOBBIX KOMIBIOTEPHBIX IMPOTPaMM, B TOM YHUCIIE JUIS MOWCKA IYTH PEIICHHUS U
WITIOCTPAIMK PELICHUs ypaBHEHUI U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH NIPEACTaBIECHNN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHYECKOTO aHAN3a U
UX CBOWCTBax, BJaJ€HHE YMEHHEM XapaKTepu30BaTh MOBEJACHHE (YHKIHHA, HCIIOIb30BaHNE
MOJTyYEHHBIX 3HAHUH /71 ONMCAaHUS U aHAJIN3a PealIbHbIX 3aBUCUMOCTEH;



— BJIaJIEHUE OCHOBHBIMU INOHATUSMHU O IUIOCKUX U NPOCTPAHCTBEHHBIX IE€OMETPUUYECKHX
¢burypax, uX OCHOBHBIX CBOWCTBaxX; C()OPMHUPOBAHHOCTh YMEHHS PACIIO3HABaTh I'€OMETPUUECKHE
¢urypel Ha deprexax, MOJCNAX U B pPEATbHOM MHUpPE; NPUMEHEHHE W3YyYCHHBIX CBOMCTB
reoMeTpUYeCKUX GUryp U GOopMyll IJs pelIeHHs] TeOMETPUUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM
COJIEpKaHUEM;

— c(hOpMHUPOBAHHOCTH MPECTABICHUH O MPOLIECCaX U SIBICHUSAX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAJbHOM MHpE, OCHOBHBIX IOHATHSX
3JIEMEHTApPHOW TEOPUM BEPOATHOCTEN; YMEHUN HAXOAWTh M OLEHHUBATh BEPOSTHOCTU HACTYILICHUS
COOBITUIM B MNPOCTEUIIUX MPAKTUYECKUX CUTYallUsIX UM OCHOBHBIE XapaKTEPUCTHKHU CIydailHBIX
BEJINYMH;

— BJIQJICHME HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM IPU pELICHUU
3azad.

1.4. PexoMeH1yeMoe KOJMYECTBO YACOB HA OCBOeHHe padoyeil mporpamMmbl y4uyeOHO
AUCIHHUIIMHBI:

OO6bem 00pa3oBaTeIbHON MPOrpaMMbl — 252 yaca, B TOM YHCIIE:
00s13aTeIbHON ayTUTOPHOM yueOHOM Harpy3ku oOydaromerocs: — 234 gaca.

2. CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCIHUILIAHBI

2.1. O6bem y4eOHOM TUCHUILIUHBI U BU/bI y4eOHOH padoThI

Bun yae6HO# paboThI O0beM yacoB
OO6beM 00pa3oBaTeILHON TPOrpaMMBbI (BCETO) 252
O0s3arenpbHas ayTUTOpHas yueOHas Harpy3Ka (BCero) 234
B TOM YHCJIE:
TEOPETUICCKOE OOYICHHE 66
IIPAKTUYECKHUE 3aHATHS 168
IIpomexxyTounast artectanus — B popMe IK3aMeHa BO 2 CEMECTpe 18




2.2. TeMaTu4ecKHii IJIAaH U COeP:KaHUE YUeOHOH T CIUIIHHBI

HaumenoBanue Conepxanue yueOHOro Marepuana, IpakTHYeCKHe 3aHATHs, CAMOCTOATENIbHAs paboTa O6bem VYpoBeHb
pas3aesioB U TeEM 00yJarOLTHXCSI 4acoB OCBOEHHUS
1 2 3 4
1 cemecTp
Beenenue Conepxanne y4eO0HOro MarepuaJia 2 1
Jleknuu, TeopernyecKue 3aHATHSA
Maremaruka B HayKe, TEXHHKE, YKOHOMHUKE, WH(OPMALMOHHBIX TEXHOJOTUSAX M MPAKTHUECKON 9
nesirenbHOCTH. Lenu 1 3a1aun U3ydyeHus: MaTeMaTuKu pu ocBoeHuu crnenuansHoctel CIIO.
Paznen 1.
Anrebpa
Tema 1.1. Cojep:kanne y4eOHOro MaTepHaJia 8 1,2
PazBurtue Jleknuu, TeopeTnyecKue 3aHATHSA
IIOHSTHSL O UNCIIE UmncaoBble MHOXKECTBA 2
IIpakTHyeckue 3aHATHA
AOCOJII0THAs U OTHOCUTEJIbHASI TOTPELTHOCTh 2
JeiicTBus Ha npUOIMKEHHBIMU YHCIIAMU 2
JlelicTBUs HaJl KOMIJIEKCHBIMH YHCIIAMH 2
Tema 1.2. Cojep:xkanne y4eOHOro MaTepHuaJia 16 1,2
KopHhu, creneny, Jleknuu, TeopeTnyecKue 3aHATHSA
sorapu(mer CreneHu ¢ pallMOHAJILHBIMU M JIEMCTBUTENILHBIMU ITOKA3aTEIsIMH, UX CBOWCTBA 2
[Tonsitue norapudma. CoiicTBa Jorapudma 2
ITpeoOpa3oBanue anredpanyecKux BbhIpaKEHUH 2
IIpakTHyeckue 3aHATHSA
I[Tpocreiimue nokasarenpHble ypaBHeHus. [lpocreiime norapugmMuyeckie ypaBHEHHs 2
YpaBHEHHUsI, CBOASAIIMECS K IPOCTEHIINM 3aMEHONW HEU3BECTHOTO 2
[TpocTeiimue nokasaresibHble HepaBeHCTBA. [Ipocreliime norapudmMuyeckiue HepaBeHCTBA 2
HepaseHnctBa, cBogsnyecs K NpOCTEHIINM 3aMEHON HEM3BECTHOTO 2
KontponpHas pabora Nel «Anrebpa» 2
Pazgea 2.
OCHOBBI TPUTOHOMETPUU
Tema 2.1. Conepxanne y4eO0HOro MarepuaJia 6 1,2




OCHOBHBIC TIOHATHS

.]ICKHI/II/I, TCOPETHYCCKHUEC 3AHATHUSA

ITonsiTue yrina 2
IIpakTnyeckune 3aHsATHS
Paquannas Mepa ymia 2
OmnpezeneHue CUHyca U KOCUHYCA yIvia 2
Tema 2.2. Conepxanne y4eO0HOro MarepuaJia 4 1
OcHoBHbIE Jlekuun, TeopeTuvyecKue 3aHATHSA
TPUTOHOMETPUYECKHE | OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO 2
TOXKICCTBA DopMyIibl IPUBEACHHUS 2
Tema 2.3. Copep:kanne y4eOHOro MaTepHuaJia 8 1,2
[TpeobOpaszoBanus Jlekuun, TeopeTuyecKue 3aHATHSA
IPOCTEUIINX Kocunyc (cuHyc) pa3HOCTH U CyMMBI IBYX YIJIOB 2
TPUTOHOMETPUYCCKUX | [IpakTHYeCKHE 3aHATHSA
BBIPaXKCHHI DopmyInbl 11 TBOWHBIX U MOJOBUHHBIX YIVIOB 2
ITpou3sBeieHNe CHHYCOB U KOCUHYCOB 2
@DopMyIIbl 17151 TAHTEHCOB 2
Tema 2.4. Copnep:kanne y4eOHOro MaTepHuaJia 16 1,2
Tpuronomerpuyeckue | JleKInu, TeopeTHYECKHe 3aHATHS
YPaBHEHUs U OO0parHble TPUTOHOMETPUUECKUE QYHKITUH 2
HEPaBCHCTBA IIpakTH4ecKue 3aHATHA
IIpocTeiimme TPUrOHOMETPUYECKNE YPABHEHUS 2
YpaBHEHMSI, CBOIALIMECS K IPOCTEHIINM 3aMEHON HEM3BECTHOTO 2
[TpriMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (QOPMYIT AJisl peLlIEHUs] ypaBHEHUI 2
ITpocrelinne HepaBeHCTBA UIsl CHHYCA M KOCUHYCa 2
[Tpocreiiniyie HepaBeHCTBA JUIsl TAHTEHCA U KOTAHT'€HCa 2
HepageHcTBa, cBOAsIMECs K IPOCTEHIINM 3aMEHON HEU3BECTHOTO 2
KonTposbHas pabota Ne2 «OCHOBBI TPUTOHOMETPUN 2
Pazpnea 3.
DyHKIMHU, UX CBOMCTBA
1 rpaduKu
Tema 3.1. Conepxanne y4eO0HOro MarepuaJia 16 1,2
Oynkuuy, ux cBorcTBa | Jlekuu, TeopeTnyecKue 3aHATHS
U rpapuKu OCHOBHBIE oIpeesIeHUs] PYHKIHH 2




UuciioBbie GYHKIIUN U UX CBOMCTBA 2
IIpakTHyeckue 3aHATHA
ITpeoOpazoBanue rpagukoB GyHKIIUN 2
[IpeobpazoBanue rpadukoB GpyHKIMN 2
IIpeoOpazoBanue rpagukoB GyHKIUN 2
[IpeobpazoBanue rpadukoB GpyHKIMN 2
OO6parHble GYHKIMHU U UX TpaduKu 2
OO6parHbie GYHKIIUU U UX TpadUKu 2
Tema 3.2. Conepxanne y4eO0HOro MarepuaJa 22 1,2
CreneHHble, Jleknuu, TeopeTnyecKue 3aHATHSA
MMOKa3aTeNbHbIE, [TocTpoenue u ureHue rpagukoB QyHKIUI 2
JorapupMUIECKUE U [TocTpoenue u uyrenne rpadukoB QYHKIIHIMA 2
TPUTOHOMETPUYCCKUE | [IpaKTHYeCKHEe 3aHATHS
dynskimn. Obparbie | Crenennas QyHKIHS 2
TPUTOHOMETPUYECKHE | CrenenHas QyHKIMS 2
bynxian IMoka3zarenpHas QyHKIHS 2
Jlorapudmuueckas GyHKIHS 2
®dynkuusa ¥ = Sin(x) 2
®dyukusg ¥ = Cos(x) 2
®dyukuua v = tg(x) ny = Ctg(x) 2
OO0parHble TPUTOHOMETpUYECKHE QYHKIIUU 2
3auéTHas pabora 2
2 ceMecTp
Paznen 4.
Havana
MaTreMaTu4ecKOro
aHaimsa
Tema 4.1. Conepxanne y4eO0HOro MarepmaJia 6 1,2
[Mocnenosarensnocty | JIekuuu, TeOpeTHYECKHE 3AHATHS
BeckoHevHas ynciI0Bas MOCIE0BAaTEIbHOCTh 2
Yucno e 2
IIpakTH4ecKkue 3aHATHA
BrIunciieHne npesenoB 2




Tema 4.2. Conep:xanne y4e0HOT0 MaTepuaia 10 1,2
[IpousBoanas Jlekuun, TeopeTuyecKue 3aHATHSA
Onpenenenne Npou3BOAHON 2
I'eoMeTpruYECKHl CMBICI TPOU3BOIHON 2
IIpakTnyeckune 3aHsATHS
ITpon3BoanbIe aneMeHTapHbIX QyHKIMA. [Ipon3BoaHAs CIIOKHON QYHKITUH 2
OKCTpeMyMbl (PyHKIIMH 2
ITocTpoenue rpadukoB GyHKIIHIA 2
Tema 4.3. Copep:kanne y4eOHOro0 MaTepHuaJia 10
[TepBoobpazHasi. Jlekuuu, TeopeTnyecKue 3aHATHSA
NHurerpain u ero ITepBooOpa3znas. HeornpeneneHuslii HHTErpa 2
NPUMCHCHUC OrnpesesieHHbI UHTErpal 2
IIpakTH4yecKkue 3aHATHSA
MeTozabl HHTETPUPOBAHMUSI 2
Brraucienuro miomanei 2
KontponsHas padora Ned «Hauana mareMaTnuecKoro aHajanu3a 2
Pa3pea S.
VYpaBHeHuUA U
HEPABEHCTBA
Tema 5.1. Cojep:xkanune y4eOHOro MaTepuaJia 14 1,2
VYpaBHenus v cucteMbl | Jleknnu, TeopeTnyecKue 3aHATHS
YPaBHEHHH. YpaBHEHME KPUBBIX BTOPOrO MOPsIKaA 2
Hepasenctsa u cucteMsl | ['paduueckuii METO peleHus 2
HEPABCHCTB C IByM: IlpakTH4ecKue 3aHATHA
IICPCMCHHBIMH YpaBHEHHUsI C IByMs] IEPEMEHHBIMHU 2
HepaBeHcTBa ¢ AByMsI IepeMEHHBIMU 2
CucreMbl ypaBHEHUH € ABYMS IEpEMEHHBIMU 2
CucreMbl HEpaBEHCTB C IByMs IEPEMEHHBIMU 2
KontponpHas pabora Ne5 «YpaBHEHUS 1 HEPABEHCTBAY 2
Pasnea 6.
Komb6uHnaropuka,
CTaTUCTUKA U TEOPHUS
BEPOSITHOCTEMN
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Tema 6.1. Conep:xanne y4e0HOT0 MaTepuaia 14 1,2
OneMeHTHI Jlekuuu, TeopeTnyecKue 3aHATHA
KOMOMHATOPHKH OcHOBHbBIE TOHATHS KOMOMHATOPUKH 2
bunom Herorona. Tpeyronsnuk Ilackans 2
IIpakTnyeckune 3aHsATHS
IlepecTanoBKH 2
Pazmemnenus 2
Coueranus 2
Pemenue npukiagHpIX 3a1a4 2
Perienne mpukiaHbIX 3a1a4 2
Tema 6.2. Cojep:kanne y4eOHOro MaTepuaJia 10 1,2
DJeMEHTHI TEOPUH Jlekuuu, TeopeTnyecKue 3aHATHSA
BEPOSTHOCTEMN BeposTHOCTH COOBITHS 2
CroxeHune BepoSITHOCTEN 2
IIpakTH4yecKkue 3aHATHSA
YciioBHast BEpOSTHOCTh. He3aBHCHMOCTh COOBITHIA 2
BeposTHOCTh Mpon3BeAeHNSI HE3aBUCHUMBIX COOBITHI 2
®opmyna bepHynnmn 2
Tema 6.3. Conepxanne y4eO0HOro MarepuaJa 12 1,2
DneMeHTHI Jleknuu, TeopeTnyecKue 3aHATHSA
MaTeMaTH4eCKOn JluckpeTHast ciryqaiiHasi BelIM4nHa 2
CTaTUCTHUKHA YuciioBbIE XapaKTEpUCTUKHU 2
IIpakTHyeckue 3aHATHA
BblunciieHre 4McaoBbIX XapaKTepUCTUK 2
[TocTpoeHue rucTorpaMMebl, OJTUTOHA, KYMYJISITHI 2
[TocTpoeHue rucTorpaMMel, OJTUTOHA, KYMYJISITHI 2
KonTposbHas pabora Ne6 «KoMOMHATOpHKa, CTAaTUCTUKA M TEOPHUS] BEPOSTHOCTEI » 2
Paznen 7.
I'eomerpus
Tema 7.1. Cosep:kanue y4eOHOro MaTepuaJia 18 1,2
Ipsmble u I0CKOCTH B | JleKIn|, TeopeTnYecKHe 3aHATHS
MIPOCTPAHCTBE AxcuoMbl ctepeomeTpun. CIeCTBUS U3 aKCHOM 2

IIpakTnyeckue 3aHATHSA
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HapaJ'IJ'ICJ'IBHOCTI) IIPSAMBIX, HpHMOﬁ U IIJIOCKOCTHU

B3anMHOE pacnoiokeHHe MPSIMBIX B IIPOCTPAHCTBE. YTOJI MEKAY IBYMS IPSIMBIMU

[TapannenbHOCTh MIOCKOCTEN

IlepneH quKyIIpHOCT NPSIMOU U IIIOCKOCTH

[Tpu3Hak neprneHuKyISIPHOCTH NPSIMOM U MIOCKOCTH

Yrois Mex1y IpsIMOW U MJIOCKOCTBIO

Teopema 0 Tpex NepreHIUKyIsIpax

JIByrpaHHbIil yroi

NINININININININ

Tema 7.2.
Mmuororpannuku. Tena u
MMOBEPXHOCTH BpAIICHUA.
W3mepeHust B reoMeTpun

Copep:kanne y4eOHOro0 MaTepHuaJia

N
o

JIEKI[I/II/I, TCOPECTHYCCKHUEC 3AHATHSA

Ilonsitne MHOTOrpanHuka. [Ipusma

N

[Tupamma

N

IIpakTH4yecKkue 3aHATHSA

HpaBI/IJII)HI)IG MHOT'OI'PaHHUKH

Hunuanp

Konyc

Cdepa

O06beM IpsIMOYTOJIBHOTO Mapajlieenunena

OO6bembl PSIMON IPU3MBI U IIUJIMHIpA

OObeMbl HAKJIOHHOM MTPU3MBbI, TUPAMUIbI U KOHYCa

OO6beMblI 11apa U WIoma b chepsbl

NINNINNINININ

1,2

Tema 7.3.
Koopaunars! 1 BEKTOPBI

Copep:xkanne y4eOHOro MaTepHuaJia

[
oo

.JIEKIII/II/I, TCOPETHYCCKHUE 3AHATHUSA

[TousTue BCKTOpA B IPOCTPAHCTBE

N

CxaJispHO€ MTPOU3BE/IEHUE BEKTOPOB

N

HpaKTuqecmle 3AaHATHUSA

KOMHJ'IaHapHLIC BCKTOpa

KOOp)II/IHaTI)I TOYKH U BCKTOpa

HpOCTCﬁIHHC 3a1a4y B KOOpAWHATaXx

YpaBHEHUE TIOCKOCTH

JIBrmxenus. CuMMeTpust

JBrxenus. [lapamienbHblil IepeHoC

KontponbHas pabora Ne7 «I'eomerpusi»

NININININININ

1,2
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IIpomeskyTouHasi aTTeCTAIUA

18

BCEI'O:

252

JUi1st XapaKTEepUCTUKU YPOBHSI OCBOCHHUS Y4€OHOTO MaTepHaia UCIIOIb3YIOTCS CIEAYIONe 0003HAYEHHS:

1 — o3HakoMHTENbHBIHN (Y3HABAaHUE PaHEe M3yUYEHHBIX 0ObEKTOB, CBOHCTB);

2 — penpOAYKTHBHBIH (BBIMOIHEHHE JESITEIBHOCTH 110 00pa3Ily, MHCTPYKIUH WIH 0] PYKOBOJCTBOM);
3 — IpOAYKTUBHASA (IJIAHUPOBAHUE U CAMOCTOSATEIIEHOE BBINOJIHEHHE JESITEIbHOCTH, PelIeHHEe IPOOIEMHBIX 3a/1a4).
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2.3. XapaKTepuCTHKA OCHOBHBIX BU/I0B YUeOHO¥ /1esiTeIbHOCTH CTYIEeHTOB

Cooepicanue 00yuenusn

Xapakmepucmuka 0CHOGHBIX 6UO08 YUEOHOU 0eaAmeTbHOCIU
oodyuarouezoca (Ha yposne yueoHvix 0elicmeuit)

BBenenue

. O3HakoMJICHHE C pPOJIBIO MaTE€éMaTHKWM B HAYKEC, TCXHHUKE,
9KOHOMUKC, I/IH(bOpMaI_[I/IOHHBIX TCXHOJIOTHUAX H Hp&KTH‘ICCKOfI
JACATCIIBHOCTH. O3HaKoOMJICHHE C oeisiMM M 3aladyaMy  U3YUYCHUA

mMateMaTHKu mpu ocBoeHuu mnpodeccuit CIIO u cnenumampbHOCTEH
CI1IO

Pa3zBurtHe nousaiTus o
qucie

= BreimonHenue apudMeTHYECKUX JACHCTBUH HaJ YHUCIAMH,
codeTrasi yCTHbIE ¥ MUCbMEHHBIE PUEMBI.
= Haxoxxnenne  npuOMMKEHHBIX  3HAYCHUM  BEIIMYMH U

MOTPEIIHOCTeH BBIYUCICHUH (20COMIOTHOW W OTHOCHTEIHHOM);
CPaBHEHHE YHMCIIOBBIX BBIPAKCHHIA.

. Haxoxnenne ommOOK B MpeoOpa3oBaHMSIX M BBIUYMCICHUSIX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMbl)
KopHunu, crenenn, = O3HaKOMJIEHHE C MOHSTUEM KOPHS N-i CTENEHH, CBOWCTBAMU
JorapupMbl pasvKaJIoB U NPaBUJIaMH CPaBHEHMS KOPHEH.
n DopMyJIMPOBAHUE OIPENICICHUS] KOPHS M CBOWCTB KOpPHEH.
Brruncnenue u cpaBHEHHE KOPHEH, BBIIIOJHEHUE IPUKUIKHA 3HAYCHUS
KOPHSIL.
= IIpeoOpa3oBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPaKEHUII,
COZIepKALIUX PaJUKAIIbL.
= Beimonnenue pacderoB 1o  (opmyinaM, COAEpIKAIIUM
pajuKallbl,  OCYILECTBJSIE  HEOOXOAWMBbIE  IOJICTAHOBKM U
npeoOpa3oBaHusl.
. Onpenenenre paBHOCUIBHOCTU BBIPAXEHHUI C pajuKalaMu.
Pemenne nppauoHaJIbHBIX ypPaBHEHUM.
. O3HakOMJIEHHE C TMOHSITHEM CTENEHU C JEeHCTBUTEIbHBIM
MIOKA3aTeJIEeM.
. HaxoxneHnne  3Ha4yeHUM  CTENEHW,  MUCIONIB3ys  IIPH
HE00XO0/IMMOCTH MHCTPYMEHTANIbHBIE CPE/ICTBA.
. 3anucbIBaHUE KOPHSI N-i CTENEHHU B BUJE CTENEHU C IPOOHBIM
MoKazaresieM U Hao0opOoT.
. DopMyJIMPOBAHUE CBOMCTB CTENEHEW. BriunciieHue crenenei
C PAallMOHAIBHBIM IIOKA3aTENIEM, BBINOJIHEHHE NPUKUIKUA 3HAYEHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.
= IIpeoOpa3oBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPAKEHMI,
coaepKalux CTEIICHU, MIPUMEHSA CBOMCTBA. Pewenne
MI0KAa3aTeIbHBIX YPABHEHUM.
. O3HakoMJIeHHE C TPUMEHEHHEM KOPHEH U CTENEeHEeW NpH
BBIUMCICHUM CPEOHMX, ICIIEHUU OTpe3Ka B «30JIOTOM CEUEHHM).
Pemenne npukiaaHbIX 3a7]a4 Ha CJI0KHbIE MPOLIEHTHI
IIpeodpasoBanne . BrimonHenue mnpeoOpa3oBaHMN BBIpaKEHUH, HpPUMEHEHHE
ajnredpanyecKux (dbopMyI1, CBA3aHHBIX CO CBOMCTBAMU CTETEHEN U JIOTapu(pMOB.
BbIPAKEHHIi . Onpenenenue o0nactu JIOTIYCTUMBIX 3HAUEHUI

JorapuMuUecKoro  BblpaxeHHs. PemeHue  sorapupmMudecKux
YPaBHEHUNU

OcHOBHBIC TOHATHSA

= N3yuenne paanaHHOrO METO/Ia U3MEPEHUS YTIIOB BPALICHUS U
UX CBSI3U C TpaaycHOil mepoil. M300pakeHue yrioB BpalleHHs Ha
OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YA C €r0 PACIIOIO0KEHUEM.
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. @opMyJIUPOBAHUE  OMNPENCICHUH  TPUTOHOMETPUUYECKUX
GyHKUMA A7 YTI0B MOBOPOTa M OCTPBHIX YIJIOB MPSIMOYTOJIBHOTO
TPEeYroJbHUKa U OOBSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIE . [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB AJIs
TPUIOHOMETPHYECKHe | BHIYMCJICHHS 3HaYEHUH TPUTOHOMETPUYECKMX (YHKLMH 110 OHON M3
TOXKAEeCTBa HAX
IIpeoOpa3oBanus . N3yuenne OCHOBHBIX (OPMYN TPUTOHOMETPUHU: (HOPMYJIBI
MPOCTEHIIHNX CIIOXKCHMS, yZBOEHUS, peoOpa3oBaHus CYMMBI
TPUTOHOMETPHUIECKHUX TPUTOHOMCTPHUYCCKUX q)YHKI_II/Iﬁ B MPOU3BCACHUC U ITPOU3BCACHUS B
BBIpasKeHHIl CyMMY U IIPUMEHEHHE pu BBIUNCIICHUH 3HAYCHUS
TPUTOHOMETPUUECKOTO BBIPAKEHMSI U YIIPOILEHHUS €TO.
= O3HakOMJICHME CO CBOMCTBAMM CHUMMETPUHM TOYEK Ha
eIMHUYHON OKPY)KHOCTH W TpPUMEHEHHWE HMX Ui BhIBOAa (hopmyi
IIPUBEICHUS
IIpocreiimmue . Pemenne mo ¢opmynaM W TPUTOHOMETPUYECKOMY KpYTy
TPUrOHOMETPHYECKHE | IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUH.
ypaBHEHHUS H . [Ipumenenne  0oOmIMX  METOJOB  pEIICHHS  YpaBHCHUU
Hepasencmea (mpuBeneHUe K JMHEHHOMY, KBaJpaTHOMY, METOJ DPAa3JIOKEHHs Ha
MHOKUTEINH, 3aMEHBI IIEPEMEHHOM) npu pelieHnn
TPUTOHOMETPUUECKUX ypaBHEHUI.
o YMeHne OoTMeuyaTb Ha Kpyre peleHHs MIPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
ApKcunyc, = O3HakoMJIEHHE C NOHATUEM OOpPATHBIX TPUTOHOMETPUUYECKHX
APKKOCHHYC, GyHKIMIA.
APKTaHTCHC THCIa . Wsydenue  ompejeleHMil  apKCHHYCa, apPKKOCHHYCA,

apKTaHreHca uucia, (OpMyJIHpPOBaHHE UX,

€AMHUYHON OKPYKHOCTH, IPUMEHEHUE IIPU PELICHUN YPABHEHUI

n300pakeHnue Ha

®YHKIIMA, UX CBOVCTBA U TPAOUKHA

®yuxkuuu. [lonsitue o
HeIpepbIBHOCTH

GyHkuun

. O3HakOMJIEHME C TIOHATHEM IIEPEMEHHOW, IpUMeEpaMu
3aBUCUMOCTEN MEXIY IEPEMEHHBIMHU.
= O3HakomJieHMEe C TOHATHEM rpaduka, oOmpeAeTeHue

NPUHAUIEKHOCTH TOYkd Tpaduky ¢ynkuuu. OmnpeneneHue 1o
dopmye mpocTeiiiel 3aBUCUMOCTH, BUJa ee Tpaduka. BoipaxkeHnue
1o ¢popMyIie OJHOM MEePEMEHHON Yepe3 APyTHeE.

. O3HakoMJIeHHE C olpeaesieHneM (yHKIUH, (OpMyIHUpOBaHUE
€ro.
= Haxoxnaenue oGnactu ompeneneHuss W oONacTH 3HAuYEHUM
byHKIUM
CBoiicTBa QyHKIHUH. . O3zHakoMIIeHHE c puMepamMmu (GYHKIMOHATIBHBIX
I'papuueckasn 3aBUCUMOCTEHN B PEAIBHBIX MPOLECCAX U3 CMEXHBIX TUCLUIIINH.
MHTEpIpeTalus. . O3HakoMJIEHME C  JIOKa3aTelIbHBIMU  PacCyKIECHUSMU
Tpumepbi HEKOTOPBIX CBOWCTB JIMHEWHOW W KBaJApaTUYHOW  (PYyHKIUH,
GYHKIMOHATBHBIX IIPOBE/ICHUE MCCIIE0BAHUS JIMHEHHOMN, KyCOUHO-TMHEHHOH!, TpOOHO-
3aBHCHUMOCTE B JUHEHHON W KBaJpaTUYHOM (YHKIUH, MOCTPOECHHE HX TpadUKOB.
peasbHBIX [Toctpoenue u uTeHue rpaguKoB (byHKuE/Iﬁ. HccnenoBanue GyHKIMH.
NpOlEcCax U SBICHHSIX . CocraBnenue BuAOB (QYHKIUH 1O JaHHOMY YCIIOBHIO,
peLICHHE 3aa4 Ha DKCTPEMYM.
. Brinonnenue npeoOpa3oBanuii rpaduka GyHkuuu
OOparHble pyHKIUH = W3yuenune noHsATHs 00paTHOM (YHKLMH, ONIpe/ieIeHUue BUa U

NocTpoeHue rpapuka oopaTHo (GYHKIMHM, HAXOXJEHUE ee 00J1acTu
ornpeneneHuss U obsnactu 3HaueHui. [TpuMeHeHne cBOWCTB (yHKIMN
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IPY MCCIICIOBAHNY YPAaBHEHUH U PEIICHNH 3a/1ad Ha SKCTPEMYM.
. O3HaKOMJICHHE C TIOHITHEM CJIOXKHON (PYHKIUHU

CreneHHble,
noKa3arejbHbIe,
Jorapupmuyeckue u
TPUTOHOMETPUYECKHE
dynkuuu. O0parHbie
TPUTOHOMETPUYECKH e
byHkumnu

. Brruucnenue 3naueHuit yHKIMHA 110 3HAYCHUIO apTyMEHTA.

. OmnpeneneHue TOJOXKEHHUS TOYKM Ha rpaduke 1O ee
KOOpJIMHATaM U Hao0O0poT.

" Hcnonp3oBanne CBOWCTB (YHKUWHN Al CPAaBHEHHUS 3HAYCHUN
CTelneHel u jorapu@mos.

= [Toctpoenne TpaduKOB CTEMEHHBIX U JIOTAPU(PMUICCKHIX
byHKIHHA.

" Pemrenue mokaszarenbHbIX W JOTapu(PMHUUYECKUX ypaBHEHUU U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

" O3HakOMJIEHHE C IOHSITHEM HENPEPBIBHON INMEPHUOIUYECKON
GyHkunu, (QOpPMYJIHMpOBaHHE CBOMCTB CHHyca U  KOCHHYCA,
MOCTPOCHUE UX IPaHUKOB.

= O3HakoMJIEHHE C IOHATHEM TapMOHMYECKUX KOJIeOaHUH Hu
pUMepaMu TapMOHUYECKUX KOJIEOAHUN JUIsl ONMCAHUS MIPOLIECCOB B
busnke u Ipyrux o0nacTax 3HAHUS.

o O3HakOMJIEHHE C TMOHSATHEM pPa3pbIBHON MEPUOJUYECKON
bynkuuy, (opMyaupoBaHME CBOMCTB TaHIMe€HCa M KOTAHICHCA,
MOCTPOCHUE UX IPaPHUKOB.

= IIpumeHeHne CBOMCTB (YHKIMH A7 CpaBHEHUs 3HAYCHHN
TPUTOHOMETPUUYECKUX (QYHKIUH, pPEUICHUs TPUTOHOMETPUIECKUX
YpPaBHEHUU.

. IMoctpoenne rpadukoB OOpaTHBIX TPUTOHOMETPHUECKUX
GbyHKUUH 1 onpeeeHne o rpagukam UxX CBOMCTB.

. Brimonaenue npeobpazoBanus rpadukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBareJIbHOCTH

. O3HakoMJIEHHE C MOHATHEM YHCIOBOH MOCIEI0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.

. O3HakoMJIEHHE C IOHATHUEM IIPEJIeNa MOCIEI0BATEIbHOCTH.

= O3HaKkoOMJIEHHME C BBIYHUCICHHEM CYMMBbl OECKOHEYHOIO
YHUCIIOBOTO psiJia Ha MpHUMEpPE BBIUUCICHHUS CYMMbI OECKOHEYHO
yOBIBaroIIeil reOMETPUUECKOI MPOrPeCcCHH.

. Pemenune 3amady  Ha nOpuMeHeHHE (QOPMYIBl  CYMMBI
0ecKOHEeYHO yOBIBaIOIIEH reOMETPUUECKO Mporpeccuu
IIpousBoanas u ee . O3HaKOMJICHHE C TIOHSATHEM TPOU3BOTHOM.
npuMeHeHHe . W3yuenne u ¢GopMyaupoBaHME €€ MEXaHMYECKOro U

TCOMETPHUICCKOr0 CMBIC/IA, H3YUCHHEC QJITrOpUTMa BbIYHUCICHUA
MPOU3BOJHON Ha TpPUMEpE BBIUMCICHHS MTHOBEHHOW CKOPOCTH U
yTII0BOTO KO3 PuImenTa KkacareabHOM.

. CocraBieHue ypaBHEHUs KacaTelbHOH B 001IeM BUIE.

. VYcBoeHue IIpaBUII g depeHIpoBaHus, Ta0JINILIBI
IPOM3BOJHBIX  3JJEMEHTApHBIX  (DYHKIMHA, TNpUMEHEHue Ui
nuddepeHpoBanms byHKIHH, COCTaBJICHUS YpaBHEHUS
KacaTeJIbHOM.

. N3ydenue TeopeM 0 CBSA3HM CBOWCTB (DYHKIIMU U TPOU3BOJIHOM,
(bopMynHUpOBKa UX.

= [IpoBenenne ¢ TOMONIBIO MPOU3BOJHOM HCCIETOBAHUS
¢byHKIMY, 32 TaHHOH (OPMYIION.

. YcTaHoBNeHHE CBSI3U CBOMCTB (YHKIIMM M MPOU3BOJHOI MO
uX rpapukam.

. [IpuMeHeHne TpPOM3BONHOM NIl penieHus 3aJad  Ha

16




HaXOXXJCHUE HauOOJIbLIEr0, HAWUMEHBIIEr0 3HAYEeHUS MU Ha
HaXO0XJACHUE IKCTpEMyMa

IIpousBognas u
HHTErpaJ

. O3HakOMJIEHHE C TOHSITUEM MHTErpasa u nepBooOpa3Hoil.

" N3ydyenue npaBuia BHIYMCIEHUS NIEPBOOOPA3HON U TEOPEMBI
Herorona— JleiiOuuma.

. Pemenue 3amay Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOJIHOM,
BBIUKCJICHHE NTEPBOOOPA3HOM AJIs JAHHON (PYHKIIUH.

. Pemenue 3a1au Ha IpUMEHEHUE UHTETpaa Uil BBIYMCICHUS

(U3UYECKUX BEIMYUH U TIOMAICH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHSI M CUCTEMBbI
yYPaBHEHUI
HepaBencrBa u
CHCTeMbl HEPABEHCTB ¢
ABYMSI NlepeMeHHbIMH

= O3HakOMJICHME C NPOCTCUIIMMHU CBEICHUSMU O KOPHIX
anreOpanyecKuxX ypaBHEHUH, NOHATHSAMH HCCIIEJIOBAaHHS ypaBHEHUN
Y CHCTEM ypaBHEHUM.

" N3yuenne TeopuM pAaBHOCWIBHOCTA YPAaBHEHUHW U €€
npuMeHeHnsd.  IloBropeHnme  3amucu  pelleHUs  CTaHIAPTHBIX
YpaBHEHUH, IPUEMOB IPeoOpa3OBaHUsl YpaBHEHUU Ui CBEJIEHUS K
CTaH/JIapTHOMY YPaBHEHMIO.

= Pemenne panvoHanbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHbIX
Y TPUTOHOMETPUYECKUX YPABHEHUIN U CUCTEM.

. Hcnonp3oBanne CBOMCTB U TpauKOB (YHKIUN JUIS pEIICHUS
ypaBHeHHUH. [IoBTOpeHNE OCHOBHBIX IIPUEMOB PELLIEHUS CUCTEM.

o Pemlenne ypaBHEeHMH C TNPUMEHEHMEM BCEX IPHUEMOB
(pa3noXeHUsT Ha MHOMKUTENH, BBEJICHHMS HOBBIX HEU3BECTHBIX,
[I0JICTAHOBKH, IrpapuecKoro MeTo/1a).

. Pemenue cucreM ypaBHEHUIl C NPUMEHEHHEM pPAa3JIMYHbIX
CI0co0O0B.

. O3HakoMJIEHHE C OOLIMMH BOIPOCAMU PEIIEHUS HEPABEHCTB U
UCIIOJIb30BaHUE CBOMCTB M rpa@ukoB (GYHKIUI Npu pelieHuu
HEPABEHCTB.

. Pemennie HepaBeHCTB U CHCTEM HEPABEHCTB C MPUMEHEHUEM
pa3INYHBIX CIOCOOOB.

. [IpumeneHne MaTeMaTHUYECKUX METOAOB JUI  pEIleHus

COJIepKaTENbHBIX 33/1a4 U3 Pa3NUYHbIX 00JacTell HAYKU M MPAKTHKU.
NuTepnpernpoBaHre pe3yabTaTOB C YYETOM peaJbHbIX OTPAHUYCHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOAITHOCTEN U CTATUCTUKHA

OcHOBHBIE MOHATHSA
KOMOMHATOPUKH

. N3ydyenne mnpaBuna KOMOMHATOPUKM W TPUMEHEHHME TpU
peleHn KOMOMHATOPHBIX 3ajay.

. Pemenne xoMOMHATOpPHBIX 3ajad METOJIOM IHepedopa M IO
IIPABUIIy YMHOKEHUS.

. O3HakomiieHHE c HOHSTUSIMHU KOMOMHATOPUKHU:
pasMeleHUsIMU, COUYETaHUSIMHU, MEPECTAaHOBKAMU U (OpPMYIaMu JUIs
UX BBIYHMCIICHUSI.

- OObsicHeHHe W TpUMeHeHHue GOpMyN Ui BBIYHCICHUS
pa3MEIlEeHN, IEPECTAHOBOK U COUYETAHNUU ITPU PELICHNUH 3a/1a4.
- O3nakomnieHne ¢ OuHOMOM HBIOTOHa U TPEYrOJIbHUKOM
[Tackass.
- Pemenue npakTuyeckux 3a1ay ¢ UCIOJIb30BAHUEM MOHATUN U
IIpaBUJI KOMOMHATOPUKHU
JIeMeHTBI TEOPHH . N3yueHne  KJIIACCHUYECKOIO  ONPENEICHUS  BEPOSATHOCTH,
BEpPOSITHOCTEI CBOMCTB BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
= PaccmoTpeHue  NpuUMEpOB  BBIYUCIIEHHMS  BEPOSTHOCTEM.

Pemenure 3a1ay Ha BEIYMCIIEHUE BEPOSITHOCTEH COOBITHIT
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IIpencrasiienune
AAHHBIX
(Tabauusbl,
AUATPAMMBI,

rpapuku)

= O3HakOMJIEHHE C MPEICTABICHUEM YHCIOBBIX ITaHHBIX M HMX
XapaKTePUCTHKAMHU.
= Pemenne npakThueckux 3anad Ha 0O0pabOTKYy YHCIIOBBIX

JaHHBIX, BBIYUCIICHUC UX XapPAKTCPUCTUK

IIpsimble U IIOCKOCTH
B IIPOCTPAHCTBE

= @opMynHpoBKa W TPUBEICHHUE J0KA3aTEIbCTB MPU3HAKOB
B3aMMHOI'O PACIOJIOKEHUsI MPSAMBIX U MIIOcKocTel. PacrioznaBanue
Ha 4Yeprexax ¢ MOJCISIX pa3MYHBIX CIIy4aeB B3aHMMHOTO
PacMoIOKEHUST MPSIMBIX M IUIOCKOCTEH, apryMEHTHPOBAaHHE CBOMX
CYKIECHUM.

= @opMyIHUpOBaHUE ONpPEIEICHU, MPU3HAKOB M CBOMCTB
NnapajuieIbHbIX U TEPHEHIUKYISPHBIX IJIOCKOCTEH, JBYTrpaHHBIX U
JIMHEWHBIX YIJIOB.

= BrinonHenue nocTpoeHus yriaioB MEXIY MPSMBIMU, MPSIMON U
MJIOCKOCTBIO, MEXKIY TUIOCKOCTSIMH IO OMHCAHHUIO U Paclo3HABaHUE
WX Ha MOJICTISIX.

. IIpuMeHeHHe MPU3HAKOB U CBOMCTB PACHOI0KEHUS MIPSIMbBIX U
IJIOCKOCTEW MPU PEIICHNUH 3a4a4.
. N300pakeHne Ha pUCYHKAX U KOHCTPYUPOBAHHE Ha MOJEISIX

NEPNCHAUKYIIAPOB u HaKJIOHHBIX K IINIOCKOCTH, IMPAMBIX,
HapauIeIbHBIX IJIOCKOCTEH, YIJIOB MEXKAY MPSMOI M TUIOCKOCTBIO U
000CHOBAaHUE MTOCTPOCHHUS.

. Pemenne 3amay Ha BBIYHMCIEHHE T€OMETPHYECKHX BEIIMYMH.
OnuceiBaHue pacCTosaHrA OT TOYKH OO0 IIJIOCKOCTH, OT HpﬂMOﬁ a0
IUIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXIY CKpEIIUBAIOIIMMHUCS
OPSMBIMH, MEX/1y TPOU3BOJIBHBIMU (pUTYpaMH B IPOCTPAHCTBE.

. @OopMyNIMpOBaHHE U JIOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUsAX (TEOpeM CYIIECTBOBAHHUS, CBOMCTBA).
. N300paxkeHne Ha uyepTekax U MOJENSAX pAacCTOSHUSA W

000CHOBaHME CBOMX CyxJIeHMH. OmnpeneneHue U BbIYHCICHHE
paccrosHuii B mnpocTpaHcTBe. [lpumenHenue ¢opmyn u TeopeM
IJITAHUMETPUH IS PEIICHUS 3a1a4.

= O3HaKOMJIEHHE C MOHATUEM MapaJlIeIbHOTO MPOEKTUPOBAHUS
u ero csouctBamu. DOpMyIUPOBaHUE TEOPEMBI O IUIOLIAIU
OPTOTOHAJILHON IPOEKIIMM MHOTOYT'OJIbHHKA.

. [Ipumenenue Teopuu ansi OOOCHOBAHUSA TMOCTPOCHHHA U
BBIUHCIICHHH.
. ApryMEHTHUPOBAaHHE CBOMX CYXJECHHMH O  B3aUMHOM
PaCIOJIOKEHUN TTPOCTPAHCTBEHHBIX QUTYDP

MHoOrorpaHHUKHU . Onucanue U XapaKTEPHUCTHKA  Pa3IUIHBIX BHUJIOB
MHOT'OIPAaHHUKOB, IEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.
. N3o0pakeHne MHOTOTPAaHHUKOB M BBITIOJHEHUE MOCTPOCHUS
Ha N300paKeHHUSIX U MOJICJISIX MHOTOTPAaHHUKOB.
. Boluucnenue — NUHEWHBIX ~ 3JIEMEHTOB W YIJIOB B

MIPOCTPAHCTBEHHBIX KOH(Urypanusax, apryMeHTHPOBAaHUE CBOMX
CYXKJICHUM.

. XapakTepucTuka M H300pa)keHHE CEUYECHHs, Pa3BEPTKH
MHOTOTPaHHUKOB, BBIYMCIIEHUE IUIOIAEH TOBEPXHOCTEN.

. [loctpoenne  mpocreHmMx  ce4eHU  KyOa,  IMPU3MBI,
nupamubl. [Ipumenenne ¢pakToB 1 CBeIeHUH U3 TUIAHUMETPHH.

= O3HakOMJIEHHE C BHJaMU CHMMETPHIl B NPOCTPAHCTBE,
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dbopMyTUpOBaHUE ONpPENENEHUH M CBOWCTB. XapaKTEpUCTHKA
CUMMCTPUHU TCJI BpAlLICHUA U MHOTOTPAaHHUKOB.

= [IpumeHeHne CBONCTB CUMMETPHUH MPHU PELICHUH 3a/1a4.
= Hcnonb3oBaHne MpHOOPETESHHBIX 3HAHUH IS MCCIIEIOBAHUS
Y MOJICIIMPOBAHUS HECTIOKHBIX 3a]1a4.
. I/I306pa>1<eHHe OCHOBHBIX MHOTOTPAHHHUKOB W BBIITOJHCHHUC
PUCYHKOB IO YCJIOBHUSIM 3314
Tesia nmoBepxHocTn . O3HakOMJICHHE C BUJAMH Tell BpalleHHs, GOpMYyTUpPOBaHUE
BpallleHUusA UX OIPEEIICHUI U CBOWCTB.
. ®opMyIHpPOBaHUE TEOPEM O CEUEHUHU MIapa IUIOCKOCTHIO U
IJIOCKOCTH, KacaTeabHOuU K cdepe.
= XapakTepucTuka ¢ H300pakeHHUEe Tel BpamleHHs, uX
pa3BepTKH, CEUCHUSI.
. Pemrenue 3aga4 Ha MOCTPOCHUE CEUCHUH, BBIUUCICHUE JIJTUH,

paccrosiHui, yriaoB, Iuiomanei. IIpoBemeHue goKa3zaTENbHBIX
pacCyXJIeHUM MpHU PEIICHUH 3aa4.

. [IpuMeHeHHe CBOWCTB CUMMETPUM HIpPU PELICHWH 33734 Ha
TeJla BpaleHns, KOMOMHAIIUIO Tell.
. N300pakxeHe OCHOBHBIX KpYIJIBIX Tel U BBINOJHEHUE
PHUCYHKA 10 YCJIOBHIO 33/1a4H
N3mepenus B = O3HakoMJIEHHE € TOHATHAMM IJIOIIA I U 00beMa, aKCHOMaMHU
reoMeTpum Y CBOMCTBaMH.
. Pemienue 3a1au Ha BbIUMCIICHHE IUIOIIAACH TIIOCKUX (GUryp ¢

NPUMEHCHHEM  COOTBETCTBYIOIMX  ¢dopMynl ©  (akToB W3
TUTAHUMETPHH.

. Nzydenne TeopeM 0 BBIYHCIICHUH 00BEMOB
NPOCTPAHCTBEHHBIX TEJ, PEUICHUE 3aja4 Ha TPUMEHEHUE (QOopMyIl
BBIYHUCIICHHS] O0BEMOB.

. N3yyenne  ¢opmyn I BBIUMCICHHS  IUIOIIaaei
MMOBEPXHOCTE MHOTOIPAHHUKOB U TEJ BPAIIEHHUS.
= O3HakoMJIEeHME C  METOJOM  BBIUMCIEHUS  IUIOLIAJH
MMOBEPXHOCTHU CHEpHI.
. Pemienne 3amay Ha BBIUKCIEHUE IUIOWIAACH TMOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

Koopaunarsl n = O3HakoMmiIeHHE C TIOHATHEM BekTopa. M3yueHue aexapToBoOi

BEKTOPbI

CUCTCMblI KOOpJAMWHAT B IPOCTPAHCTBC, IOCTPOCHHUEC IO 3aJaHHBIM
KOOpAuHAaTaM TO4YCK U HHOCKOCTeﬁ, HaXOXKIACHUEC KOOPpAUHAT TOYCK.

. HaxoxnaeHue ypaBHEHUH OKpYKHOCTH, CQepbl, IIOCKOCTH.
Boluncinenue paccTossHUN MEKIY TOYKAMH.
. N3yueHne cBOMCTB BEKTOPHBIX BEJIWYMH, IPABUI PA3JIOKEHUS

BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPAaBWJI HAXOXKICHUSA
KOOPJMHAT BEKTOPA B IIPOCTPAHCTBE, MPABUII JEHCTBUN C BEKTOpPaMH,
3aIaHHBIMU KOOPJAMHATAMH.

. [IpuMeHeHne TeopuH NpHU PELICHWHM 33Ja4 Ha JIEUCTBUS C
BEKTOPaMH.
. N3yueHne CKalasipHOrO MPOU3BEIECHUSI BEKTOPOB, BEKTOPHOIO

YOpaBJICHUS MNPSIMOM M IUIOCKOCTH. IIpuMeHeHue teopun mpu
pEemICHUN 3a1a4 Ha )IefICTBHH C BCKTOpaMu, KOOp)II/IHaTHblf/'I METOO,
MPUMEHEHNUE BEKTOPOB JUISI BBIUKMCIECHUS BEJIWYUH YIVIOB U
pacCTOSHUM.

= O3HakoOMJIEHHE C JI0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPHUU O
B3aMMHOM PACIIOJIOKCHHUU NPAMBIX U IIOCKOCTEH ¢ MCITOJIb30BAHUEM
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| | BexTOpOB |

3. YCJIOBUS PEAJIN3ALIMNA PABOYEWM ITPOI' PAMMBI YUYEBHOM JUCIIUILINHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MATepPUATbHO-TEXHHYECKOMY 00ecredeHn 0

Peanu3auus yyeOHOW QUCHMIUIMHBI TpeOyeT Hajauuus y4eOHOro KabHuHeTa, OCHAIEHHOIO
CHeUaIN3UpOBAaHHON y4EeOHON MEOEbIO U CpeACTBaMU O0yUYEHHUSI.

OO6opynoBanue y4yeOHOro KaOMHETa: MOCAJ0YHbIE MECTa IO KOJMYECTBY OOYYarOIIMXCS;
pabodyee MECTO TpenoAaBaTess; KOMIUICKT YYEOHHMKOB I0 MaTeMaTHKe; KOMIUIEKT HAaryIsIHbIX
O0COOUH; KOMIUIEKT TECTOBBIX U MHUBHyaIbHbBIX 3aJaHUH.

Texnuueckue cpeacTBa 0OydeHUs: HHTEPAKTUBHAS JTOCKA C JIMLEH3UOHHBIM MPOTPaAaMMHBIM
o0ecriedyeHreM, MyIbTUMEIMITHOE 000pyI0BaHuE, CBOOOJHBIN TOCTYIl B HHTEPHET.

[Ipu peanuzamuu paboueit mporpammbl ydeOHoU mucuurumabl OY]J[.04 «MaremaTtuka»
MOJKET OBITh MCITOJIL30BaHO MporpaMmHuoe obecrneuenre Big Blue Button (BBB), Moodle, SI-amck.

3.2. Undopmanuonnoe odecneyenue. [lepeuenb pekoMeHyeMbIX YUeOHbIX U3TaHMIA,
HHTEPHET-PecypcoB, 10MOJHUTEIbHOI JIUTEpaTyphl

OcHoBHast TUTEpaTypa:

1. Abnynmuna, K. P. Maremaruka : yueOnuk mns CIIO / K. P. AOmymimmna, P. T.
MyxamerauHoBa. — Caparos : [IpogoOpazoBanue, 2021. — 288 c¢. — ISBN 978-5-4488-0941-5.
— Texct : anexrponnsii // udposoii odpazoBarensHbiid pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99917.html (nara oGpamenus: 12.04.2022). — Pexxum goctyma: s
ABTOPU3UD. NTOJIb30BATENIEH

2. ®dununenko, O. B. Maremaruka : yue6Hoe nocodue / O. B. dununenko. — MHHCK :
PecryOnukanckuii MHCTUTYT TipodeccnoranbHoro oopazosanus (PUIT0), 2019. — 268 ¢. — ISBN
978-985-503-932-8. — Texkcr : anexTpouHslii // Lludpooit oOpazosarenshblii pecypc [IPR SMART
: [caiit]. — URL: https://www.iprbookshop.ru/94336.html (mara oGpamenusi: 12.04.2022). —
Pexwum mocTtyna: ans aBTOpU3UP. MOJIb30BaTeneit

JlomonHuTENbHAS TUTEPATYpA:
1. Margeesa, T. A. Maremaruka : yue6Hoe mocodue mist CI1O / T. A. Marseesa, H. I

PeokkoBa, JI. B. IlleBeneBa ; mon pemakuumeit J[. B. AnexcanapoBa. — 2-e uza. — Capartos,
ExarepunOypr : IIpodobpazoBanue, Ypanbckuii enepaipubiii yausepcuret, 2019. — 215 ¢. —
ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — Tekcr : osnextponssii // Ludposoii

obpaszoBarenbHblii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/87821.html
(mara oOpamienust: 18.04.2022). — Pesxxum goctyna: st aBTOPU3UP. MOTb30BaTENEH

2. KapOauunckas, H. b. Maremaruka : mpakTUKyM Ui CpeAHEro npogeccuoHaIbHOro
obpazoanust / H. b. Kapbauunckas, E. E. XaputonoBa. — MockBa : Poccuiickuit
rocylapcTBeHHbIN yHuBepcuteT npaBocyaus, 2019. — 114 c¢. — Tekcr : 2JeKTPOHHBIA //
[MudpoBoit  oOpas3oBaTenbHBIE  pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/94184.html (nara oGpamenus: 18.04.2022). — Pexum goctyma: st
aBTOPU3UP. MOJIb30BATENIEH

3.3. Metoanueckoe odecrieueHrue 00pPa3oBaTeIbHOTO MpPoIecca s 00yYeHHs] WHBAJIUIOB U
JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 310POBbS

VYcnoBusi opraHmzalii U colep)kaHue OOydeHUS M KOHTPOJIsl 3HaHWM WHBAaIUAOB U
oOyuaronuxcst ¢ OB3 nmo nucnuminuHe «MaremMaTukay ONpeiessitoTcs MPorpaMMoil AUCHUIUIMHBL,
aJIaNTHPOBAHHOM NMPU HEOOXOAUMOCTH /1711 OOYUEHUSI YKa3aHHBIX 00y4JaroLIXCs.
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Opranuzanus oOydeHus], TeKyIIel U MPOMEKYTOUHON aTTeCTallui CTYICHTOB-UHBAIUIOB U
ctyneHToB ¢ OB3 ocymecTBiseTcss ¢ yd4eToM OCOOEHHOCTEH TMCUXO(PU3UUECKOTO Pa3BHUTHS,
MHAUBUYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 310POBbsl TAKMX 00YYaroIINXCsl.

Hcxonst n3 ncuxo(u3nyeckoro pa3BUTUS U COCTOSIHMS 3[0POBbs CTYACHTOB-MHBAJIWJOB U
cryaentoB ¢ OB3, opraHmsyrorcs 3aHSATHS COBMECTHO C JPYTMMHU OOYYalOIMIMMHUCS B OOIIMX
rpymnmnax, HCHOJb3Yysl COLMAIbHO-AaKTUBHBIE U pEQIEKCHBHbIE METOAbl OOy4YeHMs CO3AaHUs
KOM(pOPTHOTO TCHXOJIOTMYECKOTO KIMMara B CTYAECHUECKOW TPYIIE WIH, IPU COOTBETCTBYIOIIEM
3a8BJICHUU TAaKOro oOyyaromierocs, IO WHAMBHMIYalIbHOH Iporpamme, KOTOpas SBJISETCS
MOAM(HUIIMPOBAHHBIM BapUaHTOM OCHOBHOM paboueil mporpamMmbl JUCHUILIHHBL [Ipu 3TOoM
COIep)KaHUE NPOrpaMMbl AMCLUUIUIMHBI HE M3MeHseTcs. M3MmeHstorcs, Kak npaBuio, (opmbl
00y4YeHHs ¥ KOHTPOJI 3HaHUH, 00pa30BaTENIbHbBIE TEXHOJIOTHUH U JUAAKTUUECKUE MaTepUaIbl.

OOyueHue CTyIEHTOB-MHBAIMIOB U CTyAeHTOB ¢ OB3 Takke MOXET OCYyLIeCTBIATHCS
WHIMBUYAIbHO /WK C IPUMEHEHUEM JUCTAHIIHOHHBIX TEXHOJIOTHA.

JluctaHMOHHOE 00y4yeHue 00ecreunBaeT BO3MOKHOCTh KOMMYHUKALMH ¢ IIperojaBaTeinem,
a TaKXke C JpPYrMMU OOy4aeMbIMH IIOCPEIACTBOM BeOWHApOB (HANPUMEP, C HCIIOIb30BAHUEM
nporpaMmbl SKYpe), 4ro crnocoOCTBYET CIUIOUEHHIO TPYIINbI, HAMPABISET Y4eOHYK TpyIIy Ha
COBMECTHYIO paloTy, 00Cy:X/IeHUE, IPUHATUE TPYIIIIOBOIO PELLICHUS.

B yuyeOHOM mpouecce s MOBBIIIEHUS YPOBHS BOCHPUATUS U NEepepabOTKU yueOHOH
uH(pOpMAIMN CTYIEHTOB-UHBAJINAOB U cTyleHToB ¢ OB3 mnpumeHstoTcss MynbTUMEAMMHBIE U
CHeLMaIU3UPOBAHHBIE TEXHUYECKHE CpeACTBAa IpUeMa-niepefayd ydeOHOW uHpopmauuu B
JOCTYNHBIX (OpMax sl CTYACHTOB C DPA3IMYHBIMH HAPYIICHUSMH, OOECHEYMBACTCS BBITYCK
aIbTEepHAaTUBHBIX  (OPMATOB  IE€YATHBIX  MaTepuasloB  (KPYyMHbIM  IIpUPT), DIEKTPOHHBIX
0o0pa3oBaTelbHBIX pecypcoB B (opMax, aganTUPOBAHHBIX K OrPAaHUYEHUSM  3I0POBBS
00y4aroLuXcsl, HaTMYUe He0OX0AUMOro MaTepruatbHO-TEXHUYECKOTO OCHAIICHHUS.

[TonGop m paszpaboTka y4eOHBIX MaTepUaANOB MPOM3BOAMTCS MPENOAABATEIEM C YUETOM
TOrO, 4YTOOBl CTYIEHTBl C HapyIICHUSAMH cllyxa [OJydyaldd HHGOPMALKMI0 BHU3YyallbHO, C
HapyLICHUSMU 3pEHUs — ayJuaJbHO (HampuMmep, € HCIOJb30BaHUEM IIPOrPaMM-CHHTE3aTOPOB
peun).

JUig ocymiecTBiIEHUsl MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAaeMOCTH M IMPOMEXYTOUHOM
arrecTanMu oOyvaromuxcss WHBANUAOB U Jul ¢ OB3 (oH OIIEHOYHBIX CPENCTB MO TUCLMILIMHE,
MO3BOJISAIOIIMI OLIEHUTh TOCTH)KEHUE UMHU PE3Y/IbTaTOB 00yUeHUsl U YpOBEHb C(HOPMUPOBAHHOCTU
KOMIETEHIUH, MPeJyCMOTPEHHBIX Y4eOHBIM IUIaHOM M paloyeil MporpamMMmoil JUCLUIUIUHBI,
ajanTupyeTcs Juisl 00y4JaroluXcs MHBAIUIOB U JIULl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBbBS
C Y4YeTOM WHAMBHUIYANbHBIX HCUXO(U3NOJOTHUECKUX OCOOCHHOCTeH (YyCTHO, HMHCbMEHHO Ha
Oymare, MMCbMEHHO Ha KOMIIbloTepe, B (opMme TecTHpoBaHus u T.a1.). Ilpu HeobxoaumocTn
o0yJarolmMcs  MPeoCTaBIseTCs JOMOJHUTEIbHOE BpeMs Uil IOArOTOBKM OTBeTa IpHU
IIPOXOXKIAEHUU aTTECTALIUU.
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4. KOHTPOJIb Y OLIEHKA PE3YJIBTATOB OCBOEHUS YYEBHOM JUCHUILINHBI

Tekymuii KOHTPOJIb M  OLEHKAa PE3ylbTraroB

OCYHMECTBIIACTCA NPEoaaBaTrcji€eM B IIPOLUECCE IIPOBEACHUA

B (hopMe dK3aMeHa

OCBOCHHS y4COHOH  JTUCIHILTAHBI
3anatuil. [IpoMexxyrouHasi arrecranus

Pesynbrarel 00yueHus
(OCBOCHHBIC YMEHUSI, YCBOCHHBIC 3HAHUS)

@DopMbI U METOJIBI KOHTPOJIA U
OIICHKU PE3yJAbTaTOB 00YUYCHUS

* JIMYHOCTHBIE:
- ¢()OpMHPOBAHHOCTH MPEACTABICHUN O MaTEeMaTHKE KaK
00  yHHUBEpCAJbHOM  fA3bIKE  HayKH, cpeacTBe
MOJIEJIMPOBAHHUS SIBJIEHUN M IPOLECCOB, UIEAX U METOMAX
MaTeMaTuKu;

- I[OHMMAaHHME 3HAYUMOCTH MAaTEMaTUKH JUIsl HAy4dHO-
TE€XHUYECKOTO nporpecca, c(OpMHUPOBAHHOCTh
OTHOIIEHHUS K MaTeMaTHKe Kak K  4acTu
00I11€4eTIOBEYEeCKOM  KYJIbTyphl 4epe3 3HAKOMCTBO C
UCTOpUEH pa3BUTHUA MAaTE€MAaTUKU, 3BOJIIOLIUEH
MaTreMaTu4ecKuX HieH;

- pa3BuTHE JIOTUYECKOTO MBIILUIEHMS,
IPOCTPAHCTBEHHOTO BOOOpPAKEHUS, aJrOPUTMHUYECKON
KYIBTYpbl, KPUTHYHOCTH MBIIUICHHS Ha  YpPOBHE,
HeoOXomuMoM  ansi  Oyaymiei  mpodeccroHanbHON
NEeSATENIbHOCTH, JUId HPOJNOJDKEHHs 00pa3oBaHMs U
camoo0pa30BaHus;

- OBJIaJICHUE MAaTeMaTU4YE€CKUMH 3HAHUSMU U YMEHUSIMU,
HEOOXOIMMBIMU B TOBCEJHEBHOM XU3HH, JUII OCBOEHUS
CMEXHBIX  €CTECTBEHHO-HAyYHBIX  JUCHMIUIMH U
JUCLHUIUIMH NMPO(EeCCHOHANBHOTO IMKIIA, AJIS MOTyYeHHUs
oOpa3oBaHMsl B 007acTsIX, HE TPEOYyIOIIUX YIIyOIeHHON
MaTeMaTu4ecKoi MorOTOBKH;

- TOTOBHOCTb M CIOCOOHOCTh K 0OOpa30BaHUIO, B TOM
quciae caMmooOpa30BaHUIO, HA MPOTSHKEHUHM BCEH JKU3HU;
CO3HATEJIbHOE OTHOIIIEHUE K HETIPEPHIBHOMY
00pa30BaHMIO Kak YCIIOBUIO YCIIEIHOM
npodeccHOHaTBHON U 00ILIECTBEHHON JeSITEeIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIIbHON
TBOPYECKON Y OTBETCTBEHHOU JEATEIBHOCTH;

- TOTOBHOCTb K KOJJIEKTUBHOM paboTe, COTPYIHUYECTBY
CO CBEpCTHHKaMU B 0Opa3oBaTeiIbHOM, OOIIECTBEHHO-
MOJIE3HOHM, Yy4eOHO-HCCIIeIOBaTeNbCKOM, TMPOEKTHOW U
JPYTUX BUJOB JAEATEIBbHOCTH;

- OTHOIIEHHE K MpodeccHoHaNbHON NEeATENbHOCTH KaK

BOSMOXXHOCTH  y4acTUsi B pEIICHHH  JINYHBIX,
00IIIeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npooiem;

* METAIIPCAMETHLBIE:

- yMEHHE  CaMOCTOSTENIbHO  ONpENeNsiTh  IEIH
JACATCIIBHOCTH MW COCTAaBJIATH IIJIAHBI ACATCIIBHOCTHU,
CaMOCTOSTENIFHO ~ OCYLIECTBIISATh, KOHTPOJIHPOBATh |
KOPPEKTUPOBATh  JIESATEIBHOCTh;  HCIOJb30BaTh  BCE

BO3MOKHBIC PECYPCBI IJId AOOCTHUIKCHUS TOCTABJICHHBIX

[TucbMeHHBIN KOHTPOJIL B (hopme:

1. [IpoBepounast pabora 1O
TeMe «KopHu, CTETICHH,
J0rapupMb»

2. [IpoBepounass pabora 1O
TeMme «DyHKIHUN

3. [TpoBepounas pabora
«IIpon3BogHas U UHTErPAI»

4, [TpoBepounas pabora
«YpaBHEHUS U HEPABEHCTBA»

5. [TpoBepounas pabora

«ONeMeHThl KOMOMHATOPHUKH, TEOPHH
BEPOSATHOCTEH M MareMaTH4eCKOU
CTaTUCTUKW

6. [TpoBepounas pabora
«I'eomerpusi»

YCTHBIE ~ KOHTpPOJIL B Qopme:
- UIHAMBUAYAJIbHOTO OIPOCa;

- (pOHTAILHOTO OIPOCa;
[Ipomexyrounas  arrecramuss  —

9K3aMeEH BO 2 CEMECTPC
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Hene M peanus3aluyl IJIAHOB JESTENbHOCTH; BBIOUPATH
YCIICLIHbIE CTPATETUHU B PA3JIUYHBIX CUTYalHsIX;

- YMEHHE MPOAYKTUBHO OOIATHCS M B3aUMOJCICTBOBATh
B IIPOLECCE COBMECTHOM JEATEIBHOCTH, YYHUTHIBATh
MO3ULINH JIPYrux YYaCTHHUKOB JIeATEIbHOCTH,
3 PEKTUBHO pa3peniath KOHMIHKTHI;

- BJaJieHME HaBbIKAMU I[I03HABaTEIbHOM, Y4eOHO-
HCCIICIOBAaTENbCKOM W IMPOEKTHOM  JAEATEIbHOCTH,
HaBbIKAMHM  pa3peuieHus MNpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOA0B
pelIeHUs] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IM4YHbIX
METO/0B NIO3HAHUS;

- TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEIbHOU
WH(OPMAITMOHHON-TI03HABATEIILHON JIESITEIIbHOCTH,
BKJIFOYasi yYMEHUE OpUEHTHUPOBATbCS B  PA3JIHMYHBIX
WUCTOYHHKAX WHQPOpPMAIMK, KPUTHYCCKH OICHWBATH U
UHTEPIPETUPOBATh  MHPOPMALIMIO, TMOIYy4aeMyl U3
pa3IMYHBIX HCTOYHUKOB;

- BIJQJICHUE S3BIKOBBIMM CpPEICTBAMHU: YMEHHE SICHO,
JOTMYHO M TOYHO M3Jararb CBOK TOYKY 3pEHMUS,
HCIIOJIb30BaTh aJ€KBaTHBIC SI3bIKOBBIEC CPEJCTBA;

- BIIQJICHHE HABBIKAMH MO3HABATEIbHON pedrexcuu Kak
OCO3HAHUE COBEPIIAEMBIX JIEUCTBUA M MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMI1, T'PAHULl CBOETO
3HAHUS U HE3HAHMS, HOBBIX ITO3HABATEIbHBIX CPEACTB IS
UX JIOCTUKEHUS,

- IEJIEYCTPEMIICHHOCTh B TOMCKAaX W MPUHATHUH PELICHH,
CO00pa3UTETHLHOCTD u WHTYULHS, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX  NPEACTABICHU; CIIOCOOHOCTh
BOCIIPUHUMATh Kpacory 4 TapMOHHIO MHpA;
* IpeAMeTHbIE:

- c(hopMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKe Kak
YaCTU MHPOBOWM KYIBTYpbl W MECT€ MareMaTUKH B
COBPEMEHHOM  IUBWIM3AIMHM, CIOCO0aX  OMHCAHHS
SIBJICHU PEaIbHOTO MUpPa HA MAaTEMATUYECKOM SI3bIKE;

- chopMHPOBAHHOCTH MPEICTABICHUI O MAaTEMaTUYECKUX
MOHATUSAX KAK BAXKHEHIIUX MAaTEMATUYECKHUX MOIENSX,
MO3BOJIAIOIIMX OINKCHIBATH U U3y4YaTh Pa3HbIE MPOLECCHI U
SBJICHUSA, MOHUMAaHUS BO3MOKHOCTH aKCHOMATHUYECKOTO
MIOCTPOCHMS] MAaTEMATUUYECKUX TEOPUH;

- BJAQJCHUE METOJaMH JI0Ka3aTeJIbCTB W aJrOPUTMOB
peleHnsi, YMEHME HMX  I[PUMEHATh,  IPOBOIUTH
JIOKa3aTeIbHBIE PACCYKICHUS B XOJI€ PEUICHUS 3a]1a4;

- BJAQJEHHUE CTAaHAAPTHBIMU IIpUEMaMU  PELICHUS
pallMOHAIBHBIX M HPPAUMOHAIBHBIX, IMOKA3aTEIbHbIX,
CTEIIEHHBbIX,  TPUTOHOMETPUYECKUX  YPAaBHEHHU U
HEpPAaBEHCTB, HUX CHUCTEM; HCIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM, B TOM YHUCJIIE JUIs TIOMCKA ITyTH
pelIeHusT W WUIIOCTPALlMM PEIICHUsT YpaBHEHUH U
HEPABEHCTB;

- chOpPMHPOBAHHOCTh TPEJCTABICHUNH 00 OCHOBHBIX
MOHATHUSAX MaTreMaru4yeCKOro aHajin3a M HMX CBOWCTBAX,
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BIQJICHUE  YMEHHEM  XapaKTepU30BaTb  IIOBEIECHUE
(GyHKIUI, WMCIONB30BaHUE TONYYEHHBIX 3HAHWHA IS
ONMCAHMS U aHAJIN3a PEabHbIX 3aBUCUMOCTEN;

- BJIAQJCHUE OCHOBHBIMU IIOHATUAMM O IUIOCKHX U
IPOCTPAHCTBEHHBIX  ICOMETPUYECKUX  (Qurypax, HxX
OCHOBHBIX  CBOWCTBaxX; C(HOPMHPOBAHHOCTb  YMEHUS
pacrio3HaBaTh I'eOMETpUYECKHEe (QUIyphl Ha dYepTekax,
MOJEISIX U B PEAIbHOM MHUpE; IPUMEHEHHUE HM3YYEHHBIX
CBOWCTB IreOMETpUUYECKUX GUTyp U (HOpMYI Ul peIIeHus
FEOMETPUYECKUX 3aJad M 3a4ad C IPaAKTUYECKUM
COZEpKaHHUEM;

- c(hOpMHPOBAHHOCTh TPEACTABICHUN O Mpoleccax Hu
ABJICHUAX,  MMEIOIIMX  BEPOSATHOCTHBIM  Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH B PEAJIbHOM MHUDE,
OCHOBHBIX MOHATHSX JJIEMEHTapHON TEOpUn
BEPOATHOCTEW;  YMEHHE  HAXOAUTh U  OLICHMBATh
BEPOSITHOCTH HACTYIUIGHHUS COOBITMH B HPOCTEHIIMX
IIPAKTUYECKUX CHUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKH
CIIyYaHBIX BEJIUYMH;

- BIAQJCHME HAaBBIKAMU HCIIOJb30BAaHUS  T'OTOBBIX
KOMIIBIOTEPHBIX IIPOrpamMM IPH PEHICHUU 3a]1a4.

OO01Iue KpUTEPUHU OLIEeHKH Pe3y/IbTaTOB OCBOEHHS YUYeOHOM AU CUMIITTUHBI

B yCTHBIX ¥ MMCbMEHHBIX OTBETaX CTYJCHTOB Ha MPAKTUYECKUX (CEMHUHAPCKUX ) 3aHATHSX, B
COOOIIEHUSAX W JIOKJIAJaX, 3cce W JAPYyrux (opMax ayJuTOPHOM M CaMOCTOSTEILHON paboThl, a
TakK€ B TEKYIIUX KOHTPOJBHBIX paboTax YYMTHIBAIOTCA: TJIyOMHA 3HAHUW, BIaJCHUE
HEOOXOMMBIMU YMEHUSIMH (B 00BEME MPOrpaMMBbl), JOTHYHOCTh M3JI0KEHUSI MaTepHiia, BKIIOYAs
0000111eHUS, BBIBOBI, COOJIIO/IEHUE HOPM JIMTEPATYPHOI peyuH.

OLEeHKY «OTJIMYHO» 3aCIyXHBAaeT CTYIEHT, TBEPIO 3HAIOUIMI NporpaMMHBIA Marepual,
CUCTEMHO U TPaMOTHO HW3JAraloUMii ero, JAEeMOHCTPHUPYIOUIMH HEOOXOAWMBIM  ypOBEHb
KOMIIETCHINH, YETKUE, CXKAThle OTBEThl Ha JOTOJHUTEIBHBIE BOMPOCHI, CBOOOIHO BIIAICIOIINMA
HNOHSATHIHBIM annapaToM.

OneHKy «XOpomIo» 3aciIyXKMBAaeT CTYIEHT, IPOSBUBIIUI MOJIHOE 3HAHUE IPOrPaMMHOIO
Mmarepuaia, JeMOHCTPUPYIOIUH c(OPMHUPOBAHHBIE HA JOCTAaTOYHOM YPOBHE YMEHHS U HaBBIKH,
YKa3aHHbIC B MpOorpaMme KOMIICTCHIHWH, I[OHYCKaIOHII/Iﬁ HCIIPUHIUIIMAJIBHBIC HETOYHOCTU IIPHU
U3JI0)KEHUH OTBETA HA BOIPOCHI.

OLICHKY «YAOBJIETBOPHUTEIbHO» 3aCIY)KUBAaeT CTYACHT, OOHApYXUBIIWN 3HAHUS TOJBKO
OCHOBHOro marcpuaja, HO HC YCBOI/IBIHI/Iﬁ JAcTaliv, )IOHYCKaI-OHII/II\/'I OIIIMOKHU MPUHIUITHAJIBHOTO
XapakTepa, JEMOHCTPUPYIOIIMH He J0 KOHIA c(OpMUPOBaHHbIE KOMIIETEHIIMH, YMEHHUS
CUCTCMATHU3UPOBATE MAaTCpUAJl U ACIIaTb BbIBO/IbI.

OILICHKY «Hey10BJIeTBOPHUTEIbHO» 3aCIY)KUBACT CTYIEHT, HE YCBOMBIIUII OCHOBHOIO
coJiepKaHusl MarepHalia, He YMEIOUIMil cHUCTeMaTH3UpoBaTh MH(OpMAIMIO, J1e1aTh HeoOXOquMbIe
BBIBOJIbI, YETKO M TPAMOTHO OTBEUYaTh Ha 33JJaHHbIE BOIPOCHI, JEMOHCTPUPYIONINI HU3KUI YyPOBEHb
OBJIAJICHUA H€O6XOHI/IMI)IMI/I KOMIIETCHIIUSIMMU.

OueHnBaHue CTYIE€HTA HA IK3aMeHe M0 Y4eOHO! IuCUMIIMHe
OneHka «OTJIHYHO» BBICTABISETCS CTYACHTY, €CIM OH I[IyOOKO M TPOYHO YCBOHII
MPOTPAMMHBIN MaTepuaj, MCUEPIIBIBAONIE, MOCIEN0BATEIbHO, YETKO M JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3BIBaTh TEOPHIO C MPAKTHKON, CBOOOIHO CIIpaBISETCA C 3a/lauaMu,
BOIIPOCAMU M JAPYTMMH BHJIaMH TPUMEHEHUs 3HAHUW, HE 3aTPYIHSIETCI C OTBETOM IpHU
BUJIOM3MEHEHUH  3aJaHWii, TPaBHWJILHO OOOCHOBBIBAET MPHUHATOE  pELICHHE,  BJIaJeeT
Pa3HOCTOPOHHUMH HABBIKAMH M IPUEMAMH BBITIOJIHEHUS MPAKTUYECKUX 3a]1a4.
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OneHka «X0poIIo» BBICTABISAETCS CTYJEHTY, €CJIM OH TBEPAO 3HAET MaTepHall, IPaMOTHO U
[0 CYIIECTBY M3JaraeT €ro, He JOIyCKas CYHIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOMIPOC,
IIPAaBUJILHO IIPUMEHSET TEOPETUYECKHUE II0JIOKEHUS IIPU PEIICHUM IPAKTUYECKUX BOIIPOCOB U
3aja4, BlajieeT HeOOXOAUMBIMU HAaBbIKAMH U MMPUEMAMH UX BBITTOJIHEHUS.

OneHka «yI10BJIETBOPHUTEJIbHO» BBICTABISETCS CTYIEHTY, €CJIM OH MMEET 3HaHUS TOJBKO
OCHOBHOI'O Marepuajia, HO HE YCBOWJ €ro Jerajei, IO0NyCKaeT HETOYHOCTH, HEIOCTAaTOYHO
npaBWIbHBIE (OPMYIMPOBKH, HAPYIICHUS JIOTHYECKOW TIOCIEIOBATENbHOCTH B  H3JIOKECHUU
MPOrPaMMHOTO MaTepuasa, UCIIBITHIBACT 3aTPYIHEHUS IPU BBIIOJHEHUH MPAKTUYECKUX PaboT.

OneHka «HeyIOBJICTBOPHMTEJIBHO»  BBICTABISAETCS  CTYJIEHTY, KOTOpPBIM HE 3HAeT
3HAYUTEJIHLHOW YaCTH MPOTrPaMMHOI0 MaTepuaia, AOMYyCKaeT CYIIeCTBEHHbIE OIIMOKH, HEYBEPEHHO,
¢ OONBIIMMU 3aTPYJHEHUSMU BBIMIOJTHIET IPAKTUYECKHE PAOOTHI.

IlepeueHb BOIPOCOB /1Jisl MOATOTOBKH K K3aMeHY
1o yuyeOHo#i qucuuninne «MaremaTuka»

1. OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYJIBL.

2. dynkuus y=sinx, ee rpad)uk u CBOHCTBA.

3. OyHKMs y=CO0SX, ee rpaduK U CBOMCTBA.

4. Oynkius y=tgx, ee rpaguK 1 CBOMCTBA.

5. Oyukuus y=Ctgx, ee rpauK U CBOHCTBA.

6. [IpeoOpaszoBanue rpaduKoB.

7. UYeTHble U HEUETHBIE (PYHKIUU.

8. Bospacranue, yosiBaHue GyHKIUN. DKCTPEMYMBI.

9. Cxema uccrnenoBanus QpyHKIUU.

10.  ApkcuHyc, apKKOCHHYC, QpKTaHT€HC, apKKOTaHTeHC.

11.  Onpenenenue npousBoaHoil. [Ipupaiienue aprymenra, npupamieHue GyHKIUH.

12.  IlpaBuia BEIYUCIICHUS POU3BOIHBIX.

13.  IlpousBoaHas cl0OXHOW (HYHKIUHU, TPUTOHOMETPUUECKUX (PYHKIUI.

14. OcHoBHbIe GpopMyIbl 1 PepeHInpOBaHNUS.

15.  KacarenbHas K rpaguky GyHKIUH.

16.  Ilpow3BoaHas B TEXHUKE U (PUIUKE.

17.  Ilpu3Hak Bo3pacTaHMs WK yObIBaHUS (DYHKIIMH.

18.  Kpurnyeckue TOYKH (QPyHKIMH, MAKCUMYMBbl I MUHHUMYMBI.

19.  HawuOomnbliee u HauMEHbIIIEe 3HAYCHUS (PYHKITUU.

20.  TlepBooOpazHasi. OCHOBHOE CBOHCTBO IIEPBOOOPA3HOM.

21.  Tpu npaBuiia HAXOXKICHUS TPOU3BOIHBIX.

22.  Tabmuma nepBooOpa3HbIX.

23. [Tnomans kpuBonuHelHou Tpaneruu. ®opmyna Herotona-JleiiOHuma.

24.  Kopenb N-0ii cTENEHN U €TO CBOMCTBA.

25.  CreneHb ¢ pallMOHAJIbHBIM [TOKA3aTeNIEM U €€ CBOICTBa

26.  IloxkazarenbHas GyHKIHUS, ee TpadUK U CBOWCTBA.

27.  JlorapudMmsbl 1 UX CBOWCTBA.

28.  Jlorapudmuyeckas GyHKIHs, ee TpaduK U CBOICTBA.

29.  IIpumeHeHue UHTErpaja.

30. [TpounzBoaHas moka3aTebHOM U JorapuMUIecKkor HyHKIIUU, TEPBOOOpa3Has
MOKa3aTeNIbHOM (QYHKIINU.

31.  AKCHOMBI CTEPEOMETPHH.

32.  IIpocreiimne reomeTpuueckre Tejaa U UX MOBEPXHOCTH.

33.  [lapamrenbHOCTH MPSIMBIX, IPSMOM U TTIOCKOCTH.

34.  B3auMHOe pacroyioXKeHHeE MPSAMBIX B IPOCTPAHCTBE.

35.  [lapamrenbHOCTP MIOCKOCTEH.

36.  Terpasnp u napauenenumnen.
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37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.

IlepneHqUKyYIAPHOCTD IPSIMBIX U INIOCKOCTEH.

IlepneHIUKyISp ¥ HAKJIOHHBIE.

JIByrpaHHbIi yroi.

ITonsiTie MHOTOTpaHHMKA. BBINYKIIbIE U HEBBITYKJIBIE MHOTOI'PAHHUKH.
I'eomerpuueckoe Teno.

ITpusma. IIpsmast, npaBuibHas, HaKJIOHHAsA. OObEMBI IPU3MBI.
[Mupamupa. [IpaBuiibHas nupamua u ee cBoiictsa. Anopema. O0beM NUPaMUIBI.
YceueHnnas nupamuia.

[IpaBuiibHBIE MHOTOI'PaHHUKHU.

CuMMeTpHs B IPOCTPAHCTBE.

CrnoxeHue 1 BBIYMUTAHUE BEKTOPOB (ITpauuecKn).

YMHOKXEHHE BEKTOpa Ha 4uciio. CBOKMCTBA YMHOKEHHUS.

Kommnnanaphusie Bektopsl. [IpaBuio napamienenunena.

IIpsimoyronpHast cucteMa KOOpAUHAT B IPOCTPAHCTBE

[IpaBmiio cymMmbl, pa3HOCTH, IPOU3BEAEHUS BEKTOPA HA YHUCIIO.
IIpocreiimue 3anaun B KOOpAUHATAX.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

IlenTpanbHas, oceBast, 3epKanbHas cuMMmeTpus. [lapaniensbHslil nepeHoc.
Humuaap. [Tnomaas mMOBEpXHOCTH MUIIMHAPA U €70 00BEM.

Konyec. Inomaap noBepXHOCTH KOHYCA U €0 00bEM.

Cdepa u map. [Tnomane chepsl, 00beM mapa.

KacarenbHas IU1I0CKOCTB K cepe.

[Tonsitue 06bemMoB. CBolicTBa 0OBEMOB.

[ToHsATHE MIAPOB CErMEHTA, IAPOBOI0 CJI0s, IAPOBOI0 CEKTOPA U UX 0OBEMBI.
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JUCT PETUCTPALIUA W3MEHEHUI (AKTYAJIM3ALIAN)
PABOYEHU ITPOI'PAMMBI YYHEBHOU JUCIUIIJIMHbI
OY .04 MATEMATHUKA

HaunmMmeHnoBanue CrieniuaJILHOCTH
38.02.07 ba"nkoBcKkoe neio

Pabouas mporpamma yuebnoi aucruumabel OY/[.04 Martematuka Ha 2023-2024 y4deOHbII
TOJl pPAaCCMOTPEHA U TIEPEyTBEPXKICHA HA 3aCEIaHUN IUKJIOBOW METOJUYECKONH KOMUCCUU (PU3UKH H
MaTeMaTHYECKUX TUCIUTUIMH 0€3 N3MEHEHHI.

[IpoTokoa Ne 10 ot «26» utonst 2023 r.

[Ipencenarenb HUKIOBOM METOJUYECKON KOMUCCUU e E. B. I'epnunrep
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