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1.IMACIIOPT PABOYEM ITPOI' PAMMBbBI YUEBHOM JTUCIUILIUHBI
OYl.04 MATEMATHUKA

1.1. Ob6aacTh npuMeHeHHs1 padoyeil MporpaMmbl

[TporpamMma oOrieoOpa3oBaTenbHON y4eOHOW muciuiuiHa «MaremaTukay MmpelHa3HaYeHa
JUIST M3y4eHHs] MareMaTHKd B MNpoQeccHOHalIbHBIX oOpa3oBarenbHbIX opranuszanusx CIIO,
peam3ylonMx 00pa3oBaTeNIbHYI0 MPOrpaMMy CcpeaHero oOmero oOpa3oBaHHS B Ipenenax
OCBOEHHUs OCHOBHOH mpodeccruonanbHol obpaszoBareinbHOi nmporpamMmbl CITIO (OITIOIT CITO) Ha
0a3e 0OCHOBHOTO 0011eT0 00pa30BaHuUs MPHU MOATOTOBKE CHEIHMAIMCTOB cpenHero 3BeHa. [Iporpamma
pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oOmero oOpa3oBaHUs, MPEABIBIIEMBIX K
CTPYKTYpE, COACPKAHHWIO W pe3ylbTaTaM OCBOCHUS Y4YeOHOH AMCHMILIMHBI «Maremaruka», ¢
yuetoM [IpumepHOl OCHOBHOM 00pa3oBaTeIbHONW MPOTpaMMBI CPEAHEro 001iero oOpa3zoBaHMs,
onoOpeHHON pemieHueM (denepanbHOro y4eOHO-METOMUYECKOTO OOBEAMHEHUs 10 00IemMy
obpazoBanuio (rmporokoa oT 28 utoHsa 2016 . Ne 2/16-3) u yrounenuit HayuHo-meTogmdeckum
coseroM llentpa mpodeccuonanpHoro obpazoBanus U cucrem kBamudukanuii GIAY «DUPOy,
npoTokoa Ne3 ot 25 mas 2017 rona.

[Ipu peanuzanuu paboueld mporpamMMmbl 00IIE00pa30BaTEIbHON YYEOHOU TUCHUTIIIMHBI

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

1.2. Mecto y4eOHOW JUCHUIUIMHBI B CTPYKType TPOrpaMMbl  MOATOTOBKH
CIEeNMATUCTOB CpeJHero 3BeHa: yueOHas qucHuruiiHa «MareMmaThka» BXOAMT B COCTaB OOIIMX
00m1eo0pa3oBaTeNbHbIX y4eOHBIX IUCIHMIUIMH, (OPMUPYEMBIX H3 O00s3aTEIbHBIX MPEIMETHBIX
obnacteit ®I'OC cpemnero obmero oOpaszoBanus, s crenuansHocTeld CIIO  conmansHO-
HKOHOMHUYECKOTO Mpodusisi mpodeccuoHaIbLHOT0 00pa3oBaHusl.

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

Conepxanne porpaMMbl «MaTtemaTrKay HaIlpaBIeHO Ha JOCTH)KEHUE CIECTYIONINX HeJIe:

- obOecrieueHre CQHOPMUPOBAHHOCTH TPEIACTABICHUH O COMUANBHBIX, KYIBTYPHBIX
HCTOPHUYCCKHUX (1)aKTOan CTAaHOBJICHUS MaTC€MaTUKU,

- obecrieueHre c(HOPMUPOBAHHOCTH JIOTUYECKOTO, aJTOPUTMUYECKOTO M MaTeMaTHYECKOTO
MBIIIJIICHUA,

- obecnieuenue c(hOPMHUPOBAHHOCTH YMEHUHN MPUMEHSTh MOJTYYCHHbIE 3HAHUS MPU PEIICHUN
PAa3IMYHBIX 3a7a4;

- obecriedyeHne C(HOPMUPOBAHHOCTH TMPEACTABICHUN O MaTeMaThKe Kak dYacTu
00111e4eI0BEYECKOM KYABTYPhI, YHUBEPCATLHOM SI3bIKE HAYKH, TTO3BOJISIFOIIIEM OMUCHIBATh U M3Yy4aTh
peasbHbIE MPOIIECCHI U SIBICHUS.

OcBoeHne copepkaHusi y4eOHOW NUCIUIUIMHBI «Martemarrnkay 00ecleunBaeT JTOCTHKCHUE
CTYIEHTaMH CIEAYIOUTUX pPe3y1bmamoag.

* IUYHOCHHBIX

- c(hopMHpPOBAaHHOCTH TIPEACTABICHUN O MaTeMaTHKEe KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CpEACTBC MOACIUPOBAHUA SIBIICHUU U IponecCoB, HACAX U METOAAX MAaTEMATUKU,

- TOHMMAaHHME 3HAUMMOCTH MaTeMaTUKU i1 HAy4YHO-TEXHUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTh OTHOLIEHMSI K MareMaTHKe KaK K 4acTHU OOIIEeYesIOBEYEeCKO KYIbTYphl uepe3
3HAKOMCTBO C HCTOpUEN Pa3BUTHUSI MATEMATUKH, SBOIIIOIIMEN MaTeMaTHIYEeCKUX UJIEH;

- Pa3BUTHUC JIOTHYECKOI'O0 MBIINIJICHUSA, IPOCTPAHCTBECHHOI'O B006pa)KGHI/I5[, aHFOPHTMI/I‘-IeCKOﬁ
KYJABTYPbI, KPpUTUYHOCTH MBIIIJICHHUS Ha YPOBHE, HEOOXOAUMOM i Oymaymied mpodeccrnoHalbHON
NeSITeTLHOCTH, TSI TIPOJIOJKEHHSI 00pa30BaHus U CaMOOOPa30BaHMS,

- OBIIQJICHHE MAaTEeMaTUYeCKUMH 3HAHUSMHU U YMEHHSIMH, HEOOXOAUMBIMHU B MOBCEIHEBHOMN
JKH3HHU, JJISA OCBOCHUA CMEXKHBIX CCTCCTBCHHO-HAY4YHbBIX AUCIHUITIINH u JOUCHUITIIINH



npoeCCUOHANBHOTO IUKJIA, JJIsi TOJy4eHuss oOpa3oBaHHs B O0NacTax, HE TPeOyOIIHX
yIITYyOJIGHHON MaTeMaTHu4eCKOl MOJITOTOBKY;

- TOTOBHOCTH M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4HCJIE CamM0o0Opa30BaHHIO, Ha
HPOTSKEHUU BCEH JKU3HU; CO3HATENIbHOE OTHOILIEHHE K HEIIPEPHIBHOMY 00pa30BaHUIO KAK YCIIOBHIO
yCTENHOW MpodeCcCHOHaTBHOM U OOIIIECTBEHHOH JeITeILHOCTH;

- TOTOBHOCTb M CHOCOOHOCTb K CaMOCTOATEIBHOM TBOPUECKOM M  OTBETCTBEHHOM
JESITENIbHOCTH;

- TOTOBHOCTb K KOJUIEKTMBHOM paboTe, COTPyAHMYECTBY CO CBEpCTHMKAMU B
00pa3oBarenbHOM, OOIIECTBEHHO IOJE3HOW, YyueOHO-HCCIeI0BATENbCKOM, MPOSKTHONH U JpPyrux
BUJAX JI€ATEIbHOCTH;

- OTHOIICHUE K NMPOPECCHOHAIBHON JESITEIbHOCTH KaK BO3MOKHOCTH YYacCTHs B PELICHUU
JIMYHBIX, O0IIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOIEHALIMOHAIBHBIX ITPOOIEM;

* MemanpeomMemHuix:

— YMEHHE CaMOCTOSITE€IbHO OIpPENeNATh LEIH JeATeIbHOCTH M COCTABIATH IJIaHbI
JESTEIIBHOCTH; CAMOCTOSITEIILHO OCYILIECTBIISITh, KOHTPOJINPOBAaTh U KOPPEKTUPOBATH JI€ATEIbHOCTD;
UCIIOJIb30BaTh BCE BO3MOYKHBIE PECYpPChI JAJS JOCTM)KEHHUS MOCTaBJICHHBIX LeJel U pealn3aluu
TUTAaHOB JIESTETILHOCTH; BRIOMPATh YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CHTYaIUX;

— YMEHME MPOAYKTUBHO OOINaTbcs M B3aUMOJECHCTBOBATH B IPOLIECCE COBMECTHOM
JeSTEIbHOCTH, YUUTHIBaTh MO3ULUU JPYIMX YYACTHUKOB JEATEIBHOCTH, 3((EKTUBHO pa3peuiarb
KOH()JIMKTHI,

— BJAJICHWE HaBbIKaMH I103HABATEJIbHOM, Y4eOHO-MCCIEN0BAaTEIbCKOM U IPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMHU pa3perieHus IpooieM; CiocOOHOCTb U TOTOBHOCTh K CAMOCTOATEIbHOMY
MIOMCKY METO/IOB PELLIEHUS IPAKTUUECKUX 3aJ1ay, IPUMEHEHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEIbHON HH(OpMALMOHHO-TI03HABATEIbLHON
JIESITEIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHUPOBAThCS B PA3IMYHbIX HCTOYHHMKAX HH(POpPMALINU,
KPUTUYECKH OLIGHUWBaTb M HWHTEPNPETHPOBAaTh WH(GOPMALUIO, IOJYy4aeMyK W3 pPa3IUYHBIX
HCTOYHUKOB;

— BJIaJIEHHE SI3BIKOBBIMH CPEJICTBAMU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTth CBOIO TOUKY
3peHus, UCIOJIb30BATh a/IEKBATHBIE S3BIKOBBIE CPEJICTBA;

— BJAJeHUE HaBbIKAMM I103HABATEIbHOM peQIIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICIUTENbHBIX MPOIECCOB, UX PE3yIbTaTOB U OCHOBAHUM, IPAHUIl CBOETO 3HAHMS U
HE3HaHMsI, HOBBIX MIO3HABATEIbHbIX 3aJ1a4 U CPEACTB IS UX TOCTHKEHUS;

— LIEJICYCTPEMJIEHHOCTb B MIOMCKAaX U MPUHATUHN PELIeHUH, COOOpa3UTENbHOCTh U UHTYULIUS,
Pa3sBUTOCTh IPOCTPAHCTBEHHBIX IPEACTABICHUI; CHOCOOHOCTh BOCIPUHMMATh KpacoTy U
TapMOHMIO MHPA;

* npeOMemHmuIX:

— ¢(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUKE KaK YaCTH MUPOBOM KYJIBTYpPbl U MECTE
MareMaTuKd B COBPEMEHHON NMBMIIM3AlMM, CIIOCOOAaX OMHMCAHUsS SIBIEHUHM peaJbHOro Mupa Ha
MaTeMaTH4eCKOM SI3BIKE;

— c(hOpMUPOBAHHOCTb MPEACTABICHUI O MaTeMaTH4YecKUX TMOHATHUAX KaK BaKHEHIINX
MaTeMaTH4YeCKUX MOJENSAX, MO3BOJISIIOIIMX ONMMCHIBaTh U M3Y4aTh pa3Hble MPOLECCHl U SBICHUS;
MOHUMaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MIOCTPOSHHSI MAaTEMaTHYECKUX TEOPHIA;

— BJIaJICHUE METOJaMH JI0Ka3aTeJIbCTB M aJTOPUTMOB PEIICHHUS, YMEHHE WX MPUMEHSTb,
IPOBOAMTH J0KA3aTeIbHbIE PACCYKACHHUS B XOJI€ PELICHU 3a/1ad;

— BIaJeHUE CTAaHAAPTHBIMH TPHEMaMHU pEIICHHs PAlMOHAIBHBIX M HPPAIMOHAIBHBIX,
MIOKA3aTeNIbHBIX, CTENEeHHBIX, TPUTOHOMETPUYECKUX YypPaBHEHUH U HEPABEHCTB, HMX CHCTEM;
UCTIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE JUIS MOWCKA ITYTH PEIICHHUS U
WITIOCTPAIMM PELICHUs ypaBHEHUN U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH NPEACTABICHNN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHYECKOTO aHAIN3a U
UX CBOWCTBax, BJaJE€HHE YMEHHEM XapaKTepH30BaTb MOBEJACHHWE (YHKIMHA, HCIIOIb30BaAHNE
MOJTyYEHHBIX 3HAHUH /71 ONMCAaHUS U aHAJIM3a PealIbHbIX 3aBUCUMOCTEH;



— BJIaJIEHUE OCHOBHBIMU IOHATUSAMHU O IUIOCKUX U INPOCTPAHCTBEHHBIX I'E€OMETPUUYECKHUX
durypax, uX OCHOBHBIX CBOWCTBaxX; C()OPMHUPOBAHHOCTb YMEHHS PaclO3HaBaTb N€OMETPUUYECKUE
¢urypel Ha deprexax, MOJCIAX U B pEaJbHOM MHUPE; NPUMEHEHHE W3YyYCHHBIX CBOMCTB
reoMeTpUYeCKUX GUryp u GopMyi IS pelieHus reOMEeTPUYECKUX 3a/1a4 U 33a4 C MPAKTUYECKUM
COJIEpXKaHUEM,;

— c(hOpMHUPOBAHHOCTH MPECTABICHUH O MpoLIeccax U SIBICHUSAX, UMEIOIIUX BEPOSITHOCTHBIH
XapakTep, CTaTUCTUYECKHUX 3aKOHOMEPHOCTAX B PEAJIbHOM MHPE, OCHOBHBIX IOHSITHSIX
3JIEMEHTApPHOW TEOPUM BEPOSTHOCTEN; YMEHUN HAXOAWTh U OLEHUBATh BEPOSTHOCTU HACTYILICHUS
COOBITUIM B MNPOCTEUIIUX MPAKTUYECKUX CUTYallUsX U OCHOBHBIE XapaKTEPUCTHKHU CIydailHbIX
BEJIMYMH;

— BJIQJICHHE HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTpaMM IPU pELICHUU
3azad.

1.4. PexoMeH1yeMoe KOJHMYECTBO YACOB HA OCBOeHHe padoyell mporpamMmbl y4uyeOHO
AUCIHHUIIMHBI:

OO6bem 00pa3oBaTeIbHON MPOrpaMMbl — 252 yaca, B TOM YHCIIE:
00s13aTeIBHON ayTUTOPHON yueOHOI Harpy3Kku oOydaromerocs — 234 gaca.

2. CTPYKTYPA U COJAEPXKAHUE YYEBHOU JUCIHUTIIAHBI

2.1. O6bem y4eOHOM TUCHUILIUHBI U BUbI y4eOHOH padoThI

Bun yaeOHoI pabOTHI O0beM Jacos

O0beM 00pa3zoBaTeIbHON MPOrpaMMEbI (BCETO) 252
OO0si3arenbHas ayJUTOpHAs yueOHas Harpyska (BCero) 234

B TOM YHCIIE:

TeopeTHIecKoe 00ydIeHne 66
MPAKTUIECKUE 3aHSITHUS 168
ITpomexxyrounas arrectanus — B ¢popme audepeHIIMPOBAHHOTO 3aueTa B 18

1 cemectpe, B popme dK3aMeHa BO 2 ceMecTpe




2.2. TemaTuyeckuii MJIaH ¥ coep:KaHue YU4eOHOH TUCIMIIINHBI

HaunMenopanme pa3acioB u Coz:epmaHHe y‘Ie6HOI‘O Matepuaia, NpakKTUYCCKUC 3aHATUA O0beM ypOBeHI)
TEM 4acoB OCBOCHHMS
1 2 3 4

Beenenne - Marematuka B HayKe, TEXHHUKE, HKOHOMHKE, HWH(OPMALMOHHBIX TEXHOJOTHIX U 2 1

NpaKkTU4YeCKoW nesTenbHOCTH. Llenn w  3agaum  WM3ydeHHs] MareMaruKH TPU  OCBOCHUU

crnenuaiapHocteit CIIO.

Paznen 1. Auredpa

Tema 1.1. Pa3zButue Conep:xanne y4eO0HOro MarepuaJia: 2 2
MIOHATHS O YUCIIe - Lenble u paunoHanbHble yncia. [leiicrButenbHble yncaa. [IpubnarkeHHbIe BBIYMCICHHUS.

KomiuiekcHble uncia.

IIpakTHyeckue 3aHATHS. 8 2

- Apudmernueckue AeHCTBUS HaJl YUCIAMU

- Haxoxnenue npuOIm»XeHHbIX 3HAYEHUI BEITMUUH

- Beruuciienue abcontoTHON M OTHOCUTENBHON HOIPEIIHOCTH.

- CpaBHEHUE YUCIIOBBIX BbIPAXKEHUH.
Tema 1.2. Kophu, Conep:xanne y4e0HOro MarepuaJa: 4 2
CTEIICHH, JIOTapu(MBbI - Kopuu u crenenu. KopHu HaTypasibHONM CTelneHU M3 uyuclia M uX cBoicTBa. CTeneHu ¢

palMOHANBHBIMU TOKA3aTeNsIMH, WX cBoicTBa. CTemneHu ¢ JAEeHCTBUTEIbHBIMM I1OKa3aTeIsIMH.

CBoiicTBa CTENEHU C IeHCTBUTENBHBIM MIOKA3aTEIEM.

- Jlorapudm. Jlorapudm uucna. OcHOBHOe Jorapudmuyeckoe TOXAECTBO. JlecITUYHbIE U

HarypayibHble orapudmel. [IpaBuna neiictuii ¢ sorapupmamu. Ilepexon kK HOBOMY OCHOBAHHUIO.

IIpakTHyeckue 3aHATHSA. 24 2

- Brruncnenue u cpaBHEHNE KOpHEN. BrINonHeHne pacyeToB ¢ paguKalaMy.

- [TpeoOpa3zoBanue anreOpanyecKux BbIPAKEHUI.

- [TpeoOpazoBaHue palMOHAIBHBIX, HPPALMOHAIbHBIX CTENEHHBIX, IOKa3aTeNbHbIX U
Jorapu(pMHUUECKUX BbIPaXKEHHH.

- Pemenne nppaninoHalbHBIX ypaBHEHUH.

- Haxoxxaenue 3HaueHMil cTeneHel ¢ paloHaIbHBIMU MIOKA3aTEsIMHU.

- CpaBHenue creneneil. [Ipeo6pazoBanus BbIpaXXeHUH, COAEPIKALINX CTEIICHH.

- Pemenne nokaszarenbHbIX ypaBHEHUM.

- Haxoxnenue 3HaueHuil gorapudma no nmpou3BoiIbHOMY OcHOBaHHMIO. Ilepexoa ot ogHOrO
OCHOBaHUS K Ipyromy. Beruucienue u cpaBHeHue Jorapupmos.




- JlorapudmupoBaHre M NOTEHUUPOBaHUE BblpakeHUH. [IpuOnnKeHHbIE BBIUMCIECHUS U
pEILIeHUs IPUKJIaJHBIX 3a1a4.

- Pemenue norapupMudeckux ypaBHEHUH.

- Pemenne npukiagHex 3a1ad.

— [Tpoepounast pabora no Teme «KopHnu, crenenu, Jorapupmbi»

Pasjnes 2. OCHOBBI TPUTOHOMETPHH

Tema 2.1. OCHOBHBIE Conepxxanmne yueOHOro MarepuaJia: 2
NIOHATHUSA - Uucnosas okpykHOCTh. PannanHas Mmepa ynia. BpamarenbHoe JBUKEHUE.
IIpakTH4eckune 3aHATHSA. 4
- Panuanubiii MeTOA M3MEpPEHUS YITIOB BpAlllEHUs U CBA3b C IPayCHON MEpO.
— CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YHUCIIA.
Tema 2.2. OCHOBHbBIE Conep:xanne y4e0HOro MarepuaJa: 4
TPUTOHOMETPUYCCKHE - @opmynel  npuseneHus. Dopmynel  cinoxkenus. Dopmynsl  ynBoeHus.  Popmyibl
TOXJIECTBA IIOJIOBUHHOTI'O YIUIA.
— OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKIECTBA.
Tema 2.3. Conep:xanne y4eO0HOro MarepuaJa: 4
IIpeobpasoBanus - [IpeoOpa3oBanue CyMMbl TPUTOHOMETPHUYECKMX (YHKIMIA B  TMPOU3BEACHUE W
MPOCTEHIINX IPOU3BEJEHUS B CymMMYy. BblpakeHue TpUrOHOMETpUYECKUX (YHKIUI 4Yepe3 TaHIEHC
TPUTOHOMETPHIECKUX IIOJIOBUHHOI'O apryMEHTA.
BBIPQKCHUH IIpakTH4eckue 3aHATHSA. 4
- @DopMyIbI CIOXKEHHUS, YIBOCHHS, TPeoOpa3oBaHUE CyMMbl TPUTOHOMETPHUECKUX (PYHKIIHI
B npou3BenieHue. IIpeoOpa3oBaHye Mpon3BeACHUs] TPUTOHOMETPHUECKUX (PYHKIIHI B CyMMY.
Tema 2.4. Conepsxanne yueOHOro MarepuaJa: 2
Tpuronomerpuyeckue - ApPKCUHYC, apKKOCUHYC, apDKTaHI€HC, apKKOTAHI€HC
YPaBHCHHA U IIpakTH4eckue 3aHATHSA. 14
HEPaBCHCTBA - Apxkcunyc. PelieHne ypaBHeHus COSX=a.

- Apxkocunyc. Pemenue ypaBHeHus Sinx=a.

- Pemenue ypaBHenut tgx=a, ctgx=a.

- TpuroHomeTpu4ecKrue ypaBHEHHUS.

- TpuroHomeTpr4eCcKrue HEPaBEHCTBA.

- [IpocTeimme cucTteMbl TPUTOHOMETPUYECKUX YPAaBHEHHM
— ITpoBepounast pabota o Teme «OCHOBBI TPUTOHOMETPHH

Pasznen 3. ®yHKIMH, HX CBOMCTBA U rPAaPUKH




Tema 3.1. ®yHKINH, UX Conepxxanmne yueOHOro MarepuaJia: 4
CBOMCTBa U rpauKu - Yucnosas ¢pyHKIUS U criocoObl e€ 3aaanusi. CoiictBa QyHKIM. OONacTh onpeaeneHus u
MHOXECTBO 3HaueHUH (yHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYECHHOCTH,
nepuoanyHoOCTh. [IpoMexyTku Bo3pacTaHus U yObIBaHUs, HAUOOJIbIIEE U HAUMEHbIIIEE 3HAYCHNU,
TOYKH SKCTPEMyMa.
- [Toctpoenue rpadukoB GyHKIMNA. ApupMeTHYECKUE oOlepanud Hal (QyHKIUAMHU.
Cnoxnas ¢yaknus (kommosunus). [lonstue o HenpepsiBHOCTH (GyHKIMH. OOpaTHBIC (YHKIUU.
O6nacte onpeneneHus ¥ 00JacTb 3HaUeHUH oOparHoi GpyHkuuu. I'paduk oOparHON GYyHKIUH.
IIpakTH4eckune 3aHATHSA. 4
— UccnenoBanue ¢pynkuuu. [locrpoenne u uyrenue rpadukoB GpyHKIMHA.
- Oo6parubie ¢pyHkuuu u ux rpaduku. Ilpumepsr 3aBECHMOCTEH MEXIy NMEpEMEHHBIMH B
peaJIbHBIX NPOLECCaX U3 CMEXHbBIX JUCLUIUIMH.
Tema 3.2. CreneHHbIe, Conep:xanne y4e0HOro MarepuaJa: 2
II0Ka3aTelIbHbIE, - Omnpenenenuss ¢yHkumid, ux cBoiictBa u rpaduku. IIpeoOpasoBanus rpaduKoB.
JorapuPpMHUECKUE U [TapaniensHblii MEpeHOC, CUMMETPUS OTHOCUTEIBHO OCEeH KOOpAMHAT U CHUMMETpHUS
TPUTOHOMETPUYCCKHE OTHOCHTEJIPHO Haudana KOOpPAMHAT, CHMMETPHS OTHOCHTEIBHO MPSMOW Y = X, pacTshKeHUE U
¢ynkuun. O6paTHbie CKaTue BJI0JIb OCEH KOOpUHAT.
TPUTOHOMETPUYECKHUE
byHKIHH IIpakTH4eckue 3aHATHA. 10
- CoiicTBa 1 rpauku cuHyca, KOCUHYCA.
- CpoiicTBa 1 rpadMKy TaHT€HCa U KOTaHTeHCa.
- OOparuble TpuroHomerpuueckue ¢yHkuuu. IIpeoOpasoBanus rpaduka QyHKUIUU.
["apmonnveckue koneOaHus.
- ITokazarenbHeble, Jorapudmudeckue QyHKIHH.
- ITpoBepounast pabora no Teme «PyHKIHUN»
Paznen 4. Hauana maTeMaTn4yecKoro aHajin3a
Tema 4.1. Conep:xanne y4e0HOro MarepuaJa: 2
HocnenosarenbHOCTH - Crioco0Obl 3a1aHusl U CBOMCTBA YMCIOBBIX TocienoBarenbHocTe. [loHsaTre o mpenene
MOCTIETIOBATEILHOCTH. CymiecTBoBaHHE npenena MOHOTOHHOH OTpaHUYEHHON
nocnenosarensHocTu. Ilpenen ¢ynkiun. CymmupoBaHHE MociefoBareiabHOCTe. beckoHeuHo
yOBIBatoIasi reOMETpUYIECKast IPOTPECCHS U €€ CyMMa.
IpakTHYecKHe 3aHATHS. 6

- YucnoBas MOCIIEAOBaTeNbHOCTb, CHOCOOBI €€  3aJaHHs, BBIYUCICHUS  YJICHOB
nociuenoBarenbHOCTU. [Ipenen nocnenoBaTeIbHOCTH.
— ITpenen GpyHKIIMH B TOUKE.




— beckoHewHO yObIBaromasi reoMeTpuiecKast IpOrpeCcCHsl.

2 cemecTp
Tema 4.2. [IponzBoanas | ComepskaHue y4eOHOro MaTepuaJia: 2
- [IpousBogHast (GyHKUIWH, €€ TEeOMETpHUeCKUd M ¢u3uueckuid cmbica. [IpomsBonHbIe
CYMMBI, pa3HOCTH, IPOU3BEJCHHS, YaCTHOTO. [TpON3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA.
IIpakTH4eckune 3aHATHSA. 12
— Haxoxnenune nmpousBoaabix no tabmuie. [Ipasmia u dopmynel nuddepeniupoBanus.
— VYpaBHeHHE KacaTeabHOH K rpaduKy QyHKIHH.
— Haxoxnenue HamOONbIIETO0, HAMMEHBIIETO 3HAYCHHUS W OKCTPEMAaJbHBIX 3HAUYCHHI
(GyHKITUN.
- HccnenoBanne GyHKIUU C TOMOIIBIO TIPOU3BOAHOM.
- [IpousBognbie 0OparHO QyHKIMH u ciokHOW (yHKIMU. IlpuMmepsl HCHOIB30BaHUS
IIPOM3BOAHOM JJIsl HAXOX/IEHUS HAaWIY4IlIEero pelieHtsl B IPUKIIaJHbIX 3aa4ax.
— Bropas npousBonHas, ee reomeTpuueckuii U puznueckuii cmpici. HaxoxaeHne ckopocTu
JUTSL TIpoliecca, 3aJaHHOTO (hopMYIIon U TpaduKoM.
Tema 4.3. Conepsxanne yueOHOro MarepuaJa: 4
IlepBooOpasHas. — [TepBoobpaznas. Tabnuua nepBooOpa3Hbix. MHTErpas.
Hurerpan u ero - [TonsTre ompezneneHHoro uMHTErpana. Ilpumepsl NMpUMEHEHHS WHTerpajia B (pu3uke u
IIPUMCHCHHE TEOMETPUHU.
IIpakTH4eckue 3aHATHA. 10
- Haxoxnenune nepBoodpa3HoOii.
- Haxoxnenue onpenenennoro narerpaina. @opmyna Herorona—Jleitoauna.
— [lmomaae KpUBOJIMHENHOM TpaNECLHH.
- Brruucnenue mionianei mmockux Guryp.
— [Tposepounas padora «IIponsBogHast U HHTETPaAI
Pa3nes S. YpaBHeHHs U HEPABEHCTBA
Tema 5.1. YpaBHeHUs U Conep:xanune y4eOHOro MarepuaJa: 6

CHUCTEMBbI YpaBHEHUH.
HepaBeHncTtBa u cucteMbl
HEPaBEHCTB C JABYMs
MNEPEMECHHBIMU

- VYpaBHEHMSI U CUCTEMBI ypaBHEHMI. PannoHanbHble, HppalMOHAIbHbIE, IOKA3aTeIbHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBL. PABHOCHIIBHOCTD YPaBHEHMI, HEPABEHCTB, CUCTEM.
OcHoBHbIE NPUEMBI UX pelleHus (pa3iokKeHWe Ha MHOXXHUTEIH, BBEJCHUE HOBBIX HEM3BECTHBIX,
MOICTaHOBKA, TpaueCcKuil METON).

- HepaBenctBa.  PamuonanbHble, UppaluoOHaNbHBIE, IOKa3aTeIbHbIE  HEPABEHCTBA.
OcCHOBHBIE IPUEMBI UX PELICHHUS.

— Vcnonb3oBaHue CBOMCTB M rpadukoB ()YHKUMH MPHU pelIeHUH YPaBHEHHH U HEPAaBEHCTB.
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Meton wunTepBanoB. HM3o0paxkeHne Ha KOOPAMHATHOW IIJIOCKOCTH MHOXKECTBAa PEIICHUN
ypaBHeHI/Iﬁ 1 HCPABCHCTB C ABYMs NICPEMCHHBIMU U UX CUCTCM.

IIpakTH4eckune 3aHATHSA. 14
- Kopuu ypaBuenuii. PaBHOcmnbHOCTH ypaBHeHuid. IIpeoOpasoBanue ypaBHEHUH.
OcHOBHBIE IIPUEMBI PELICHUS YPABHEHU.
- Pemienue cucrem ypaBHEHHI.
- Hcnonb3oBanue cBONCTB U rpaduKoB GYHKITUH AJI PEIICHUS CUCTEM YpaBHCHHI
- Penienue HepaBeHCTB.
— Pemenue cucrteM HEpaBEHCTB.
- Hcnonb3oBanue cBOMCTB U rpadukoB (QyHKIMNA IS pEIIEHUS] CUCTEM HEPABEHCTB.
- [IpoBepounast paboTta «YpaBHEHUS! 1 HEPABEHCTBA»
Pa3ges 6. DiieMeHThl KOMOMHATOPHKH, TEOPHHU BEPOSITHOCTEH M CTATHCTHKH
Tema 6.1. D11eMEHTHI Copep:kanne yueOHOro Marepuasia: 4
KOMOWHATOPUKH - Hctopust pa3BuTHs KOMOMHATOPUKHU, TEOPUU BEPOATHOCTEM M CTAaTUCTUKU U UX POJb B
pasInYHbIX cepax yenoBeyecKoil ku3HeaeaTebHocTu. OCHOBHbBIE MOHATHS KOMOMHATOPUKH.
- Pemenne 3amau Ha mnepebop BapuaHToB. Popmyna OunHoma Hrerorona. CoiicTBa
OnHOMUaNbHBIX K0dPuirentoB. Tpeyroabauk [lackans.
IIpakTH4eckune 3aHATHSA. 8
- Pemennie koMOMHATOPHBIX 3aJ1a4 Ha MEPECTAHOBKHU.
- Pemennie koMOMHATOPHBIX 3a/1a4 HA COYETaHUS.
- Pemennie koMOMHATOPHBIX 3a/1a4 HA pa3MELICHHUS.
- bunom Herotona n tpeyronsnuk [lackans. [Ipukinanselie 3anaun.
Tema 6.2. Dn1eMEeHTHI Conep:xanne y4e0HOro MarepuaJa: 4
TEOPHUH BEPOSTHOCTEN - CoObITHE, BEPOSATHOCTH COOBITHS, CIOKEHUE W YMHOXEHHe BeposTHocTel. Ilonstue o
HE3aBHCUMOCTHU COOBITHH.
- JlMckpeTHas cilydaiiHasl BEJIMYMHA, 3aKOH €€ pacupeneseHns. YucioBble XapaKTEPUCTUKH
JMCKpETHOH cityyaiiHol BeanuuHbl. [IoHATHE 0 3aKOHE OOJIBIINX YUCEIL.
IpakTuyecKue 3aHATHIA. 4
- Kiaccuueckoe omnpenenenye BEpoSTHOCTH, CBOMCTBA BEPOSITHOCTEN.
- Teopema 0 cymme BeposaTHOCTEN. Briunciienne BepostHocte. [Ipukiiaaasie 3agayun.
Tema 6.3. DIIeMEHTHI Conep:xanune y4eOHOro MaTepuaJia: 2
MaTeMaTH4eCcKoi - [IpencraBnenne AaHHBIX (TAOMUIIBI, TUATPaMMBbl, rpauKn), TeHepanbHasi COBOKYITHOCTb,
CTaTUCTUKH BBIOOpKA, cpeHee apudmeTnueckoe, Mmeauana. [loHsTHe 0 3a/1ayaX MaTeMaTH4eCKOW CTATUCTUKH.
TpakTHYecKue 3aHATHIA. 4
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- Pemenue nmpakTuueckux 3aaad ¢ MPUMEHEHHUEM BEPOSTHOCTHBIX METO/IOB.
- [IpoBepounasi pabGora «DneMeHTbl KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH U
MaTeMaTH4eCKON CTaTUCTHKIY.

Pasnen 7. I'eomerpus

Tema 7.1. [IpsimMblie u Conepxxanne yueOHOro MarepuaJia: 6
IIJIOCKOCTH B - B3anMHOe pacnonoxeHue IByX IpsMBIX B IpocTpaHcTBe. [lapamnenbHOCTh NpsSMON U
IIPOCTPAHCTBE mwiockoctu. [lapamnensHocTe 1OcKOoCTE. I[lepneHAMKYISAPHOCTH MNPSAMOM M INIOCKOCTH.
[TeprieHauKymIsIp ¥ HAKJIOHHAS.
- Yron Mexay NpsMoOil M IUIOCKOCTHIO. JIByrpaHHBINM yros. Yron Mexay IJIOCKOCTSMH.
[lepnieHIUKYISAPHOCTD ABYX IJIOCKOCTEMN.
- I'eomeTrpuueckue npeoOpa3zoBaHMsl NPOCTPAHCTBA: MapaslIeIbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTENIbHO IIocKocTu. IlapamienbHoe nmpoektupoBanue. M300pakeHue MpocTpaHCTBEHHBIX
dburyp.
IIpakTHyeckue 3aHATHA. 14
- IIpu3Haky B3aMMHOIO PacIOIOKEHUS MPSAMBIX. YTOJ MEXKIY MPSIMBIMU.
- B3aumHOe pacnonoxeHue NpsAMBIX M IUIOCKOCTeW. [lepneHauKynsp M HakIOHHas K
IUIOCKOCTH. YTOJI MEX]y NMPSMOU U INIOCKOCTBIO. TeopeMbl 0 B3aHMHOM PacloNOKEHUN IPAMOI
U TUIOCKOCTH.
- Teopema o Tpex neprneHauKyIsIpax.
- IIpu3Haky u CBOMCTBA NapaUIEIbHBIX U MEPIEHAUKYISPHBIX MNIOCKOCTEH.
- PaccTosiHue OT TOUKH 10 MIIOCKOCTH, OT MPSAMOH /10 MJIOCKOCTH.
- PaccTosiHne Mexay IUIOCKOCTSMM, MEXIY CKPEUIMBAIOIIMMUCS MPSIMBIMH, MEXAY
IIPOU3BOJIBHBIMU (PUTYPAMU B IPOCTPAHCTBE.
- [lapannenbHOE NPOEKTUPOBAaHME M €ro  CBOMCTBa. B3aummHOEe  pacnonoxeHue
IPOCTPAHCTBEHHBIX (PUTYD.
Tema 7.2. Conepsxanne yueOHOIo MaTepuaJa: 6
Mmuororpannukn. Tenan | — Bepuunsl, pebpa, rpanu MHororpaHHuka. Ilpusma. Ilpsmas npusma. [IpaBunbHas
NOBEPXHOCTH BPAIICHUSA. | mpu3Ma. CUMMETpHUs, CEYeHUsI U 0OBEM MTPU3MBI.
V3mepenus B reoMeTpHH | [Mapannenenunen. Ky6. Cummerpusi, ceueHus: 1 00beM napasuiesenunea.
- IIupamuna. IlpaBuwibHasg nupamuga. YcedeHHas nupamuzaa. Terpasap. Cummerpus,
CeUeHHsI U 00bEM ITHUPAMMU/IBL.
- [IpencraBnenne O TpaBUIBHBIX MHOTOTpaHHUKax (TeTpa’mpe, KybOe, OKTasmpe,
JOJIEKAdIPE U UKOCAIPE).
IIpakTHYeCKHe 3aHSATHS. 16
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- [TocTpoenune n300pakeHUi pa3IMYHBIX BUJOB MHOTOTPAHHHUKOB.

- [TocTpoeHue ceyeHu, pa3BepTOK MHOTOTPAHHUKOB.

- [Tnomanas MOBEPXHOCTH.

- Bunsl cummMerpuii B ipoctpancTBe. CUMMETPHSI TEJ BPALICHUS 1 MHOTOTPAaHHUKOB.

- Hwmuap m koHyc. YcedeHHBI KoHyc. OCHOBaHHE, BBICOTA, OOKOBasi IOBEPXHOCTH,
oOpasytoiasi, pazseptka. OceBble CEUCHUS U CEUCHHUs], MapasuIesIbHbIe OCHOBAHMUIO.

- [lap u cepa, ux ceuenus. KacarenapHas miockocTs K chepe.

- Brruuciienue miomaan moBepXHOCTEH IIIMHAPA ¥ KOHyca. Beuuciienne oobeMa miapa u
mIomaau chepsl.

- Brruncnenue miomazaei u 00beMoB.

— [Togo6wue Ten. OTHOMIEHHS TIOMIAeH MOBEPXHOCTEH M 0OBEMOB IOOOHBIX TEI

Tema 7.3. Koopnunarel 1 | CogepxaHue y4eOHOI0 MaTepuaJia: 4
BEKTOPBI - [IpsimoyrosnbpHas (lekapToBa) CUCTEMa KOOpPAMHAT B MpocTpaHcTBe. PopMysa pacCcTOSHUSL
MeXy JByMs Toukamu. Bextopel. Monynb BekTopa. PaBeHcTBO BekTOpOB. Cli0’K€HHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YuciI0. Pa3iioxkeHue BEKTopa 110 HalpaBICHUSIM.
- Yron mexny aByms Bekropamu. lIpoeknuss BekTopa Ha ock. KoopauHarsl BekTOpa.
CkasisipHO€ NPOM3BEACHUE BEKTOPOB. lIcronb30oBaHHWE KOOPAMHAT M BEKTOPOB IPH PELICHUU
MaTeMaTH4YeCKUX U NPUKJIAJHBIX 3a1a4.
IIpakTH4eckue 3aHATHSA. 12
- Bexkropsl. [lelicTBus ¢ BekTopamu. JlekaproBa cucTeéMa KOOPIUHAT B IIPOCTPAHCTBE.
- VYpaBHEHHNE OKPYKHOCTHU, CPephl, MITOCKOCTH.
- Paccrosinue Mexay Toukamu. [IelcTBHS ¢ BEKTOpaMH, 3aJaHHBIMA KOOPAUHATAMMU.
- CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
- BektopHoe ypaBHEHHME TIpAMOM M IUIOCKOCTH. Vcmonb30BaHME BEKTOPOB MPH
JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPHH.
- ITpoBepounast pabota «l'eomerpusi»
IIpome:xxyTOUHAsA aTTeCTALUSA 18
Bcero: 252

Jis XapaKTepuCTUKU YPOBHSI OCBOCHMS y4e€OHOTo Marepuasa UCIONb3YIOTCs caeayole 0003HauYeHHS:

1 — o3HakoMuUTENbHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX OObEKTOB, CBOMCTB);

2 — peNpOAYKTHBHBIH (BBIMOJIHEHHE ACATEIBHOCTH 110 00pas3Ily, UHCTPYKIMH WIH TIOA PYKOBOJCTBOM);

3 — nmpoxyKTHBHAA (TUTAHUPOBAHUE M CAMOCTOSITEIIEHOE BHITIOIHEHHUE JIESITEIbHOCTH, PeIeHHEe IPOOIEMHBIX 3a/1a4).
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2.3. XapaKTepuCTHKA OCHOBHBIX BH0B Y4eOHOii e TeJJbHOCTH CTY1€eHTOB

Cooepcanue odyuenusn

Xapakmepucmuka 0CHOGHbBIX 61008 YUeOHOIU OeamenbHOCHU
oodyuarouezoca (Ha yposene yueoHvIx 0eiicmeuil)

BBenenue

. O3HakoMJIEHHE C POJIbI0 MaTeMaTUKU B HayKe, TEXHHUKE,
HSKOHOMHKE, WH(MOPMAIMOHHBIX TEXHOJOTHSAX M TPAKTHYECKOH
nesaTenbHOCTH. O3HaKOMIIEHHE C LEIsIMM M 3aJadaMu U3y4eHMs
MateMaTHKu 1pu ocBoeHun npodeccuit CIIO u cnenmanbHOCTEH
CI1IO

AJI'EBPA
Pa3Butne noHsTus o . Brimonnenue apudmeTHdeckux EWCTBHM HaJ YHUCIAMU,
qucie coueTrasi yCTHbIE U MUCbMEHHBIE PUEMBI.
. Haxoxxnenne npuOMMKEHHBIX 3HAUYEHWW BEIIMYHMH U

MOTPEIIHOCTeH BBIUUCICHUH (aOCONIOTHOW W OTHOCHUTEIHHOW);
CPaBHEHHE YHCIIOBBIX BbIPAKCHHIA.

. Haxoxnenne ommOoOKk B MpeoOpa3oBaHUsIX W BBIYUCICHHUIX
(OTHOCHUTCS KO BCEM MMYHKTAaM MPOrPaMMBI)

KopHu, crenenn,
JOorapu(pmol

. O3HakomyIeHME C TIOHSTUEM KOpHA N-H  CTEMEHH,
CBOMCTBAMHM PAJUKAJIOB U IIpaBUIaMU CPABHEHUSI KOPHEH.

n DopMyJIMPOBAHUE ONPEACIICHUS KOPHA U CBOMCTB KOPHEH.
Boluncnenne u CpaBHEHUE KOpPHEH, BBIIOJIHEHHE MPUKUIKU
3HAYEHUs KOPHSI.

. [Ipeobpa3oBaHue 4YHUCIOBBIX W OYKBEHHBIX BBIPAKECHU,
COoAEpKAIIUX PaTUKaJIbI.

. Boimonnenue pacueroB 1o ¢opmynaMm, CcoAepKaiiuM
paguKanbl,  OCYIIECTBIsAE  HEOOXOAUMBIE  IMOACTAHOBKU U
npeoOpa3oBaHus.

. OrnpezenieHre paBHOCUIBHOCTH BBIPAKEHUM C paguKallaMH.
Pemienue uppanmoHanbHbIX YPaBHEHUN.

. O3HakoOMJICHHE C TIOHSTHEM CTEMEeHU C JEeHCTBUTEIbHBIM
IOKa3aTeJieM.

. HaxoxneHne  3Ha4eHMl  CTENEHW, MCHOJB3YyS  IIpHU
HEO0OXOIUMOCTH UHCTPYMEHTAIbHBIE CPEICTRA.

. 3anuceiBaHWE KOPHS Nn-d CTENEHW B BUAE CTENEHU C
JIpOOHBIM TTOKAa3aTeIeM U Ha00OpOoT.

. @opMyJIMPOBAHUE  CBOWCTB  CTeNeHel.  Beruucienue
CTEIIEHEN C PAallMOHAIBHBIM IOKA3aTEJIEM, BBIITOJIHEHUE MPUKUIKH
3HAYEHUS CTENIEHU, CPABHEHUE CTEIEHEN.

= [Ipeobpa3oBaHue 4YHUCIOBBIX W OYKBEHHBIX BBIPAKECHUI,
coAepKalluX  CTENEHH, TMpPHUMEHAS  CBOMcTBa.  PemeHue
MOKa3aTeJIbHBIX YPABHEHUM.

. O3HakoMJIeHHE C NPUMEHEHHEM KOPHEW M CTENEeHEeW Ipu
BBIYMCIICHUM CPEIHUX, JEIICHUU OTPE3Ka B «30JIOTOM CEUYCHUMN.
Penienue nmpukiIaaHbIX 3a/1a4 HAa CJIIOKHBIE TPOIEHTHI

IIpeodpa3oBanue
ajnredOpanyecKkux
BbIPAKEHU

. BrimonHenue npeoOpa3oBaHUil BBIpAKEHUN, NpPUMEHEHHE
(dbopmyI, CBA3aHHBIX CO CBOMCTBAMU CTENEHEH U JTorapu(pMOB.

. Onpenenenue o0nactu JIOITYCTHUMBIX 3HAUEHUN
jJorapuMuuecKkoro BbIpakeHUs. Pernenue JorapupmMUUYEcKHX
YPaBHEHUNU

OCHOBBI TPUTOHOMETPUHA

OcHOBHBIC TOHATHUSA

= N3yuenne paguaHHOTO METOa U3MEPEHHUSI YIIIOB BpallCHUS
U UX CBSA3M C IrpagycHON Mepoil. M300paxkeHue yrioB BpalleHHus Ha




OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIa C €r0 PACIIOIOKEHUEM.
" DOopMyIMpOBaHUE  ONPEACICHUM  TPUTOHOMETPUYECKUX
(GyHKUUH U1 YIJIOB IOBOPOTA M OCTPHIX YIVIOB MPSIMOYTOJIBHOI'O
TPEYroJbHUKA 1 00BSICHEHNE X B3aUMOCBS3H

OcHoBHBIC = IIpuMeHEHHE OCHOBHBIX TPUTIOHOMETPHYECKHX TOXKIECTB
TPUTOHOMETPHYECKHE JUI BBIYMCIICHUS 3HAUYEHUH TPUTOHOMETPUYECKUX (DYHKIMHA M0
TOXKIECTBA OJIHOM M3 HUX
IIpeoOpasoBanus = N3yueHnne OCHOBHBIX (OPMYJI TPUTOHOMETPHUHU: (HOPMYJIbI
NpocTeimux CIIOXKEHMS, yJIBOEHUS, npeoOpa3oBaHuUs CYMMBI
TPHTOHOMETPHYECKHX TPUTOHOMETPUUYECKUX (YHKLUI B IPOU3BEICHUE U IIPOU3BE/ICHHS B
BBhIPAKEHUi CyMMYy M  IPUMEHEHME  IpPU  BBIUHUCICHUM  3HAYCHUS
TPUTOHOMETPUYECKOIO BBIPAXKCHMSI M YIIPOILLEHHUS €rO.
. O3HakOMJIEHHME CO CBOMCTBAaMM CHMMETPUM TOYEK Ha
€IMHUYHOW OKPY)KHOCTU M NPUMEHEHHE UX Ul BbIBOAA (HOpMYI
IIPUBE/ICHUS
IIpocreiimme = Pemenne no ¢opmysiaM W TPUTOHOMETPUUYECKOMY KpPYTy
TPUTOHOMETPUYECKHUE IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
ypPaBHEHHS U = [IpumeHeHnne OOIIMX METOAOB pEIIEHUs ypaBHEHMH
nepasencmea (mpuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJl pa3jIOKEHUs Ha
MHOKUTEIH, 3aMEHBbI HIEpPEMEHHOIN) pu peleHnn
TPUTOHOMETPUUECKUX YpaBHEHUI.
= YMeHue oTMeuaTb Ha Kpyre peleHus MpPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKCHHYC, aDKKOCHHYC, | ® O3HakoMJIEeHHE c IIOHATHEM 00paTHBIX
APKTAaHIr'eHC Yuciaa TPUTOHOMETPHUUECKUX (PYHKIIHA.
= W3ydyeHnue  ompenencHuil  apKCHUHYcCa,  apKKOCHHYCA,

apKTaHreHca uwucna, ¢GopMyIupOBaHHE UX, H300pakeHHE Ha
€AMHUYHON OKPY>KHOCTH, IPUMEHEHUE TP PELIEHUU YPAaBHEHUM

®YHKIMHU, UX CBOMCTBA U TPAOUKHU

®yukuun. [lonsaTue o
HeNnpepLIBHOCTH
byHkumnu

. O3HakoMJICHHE C TIOHSATHEM TIEPEMEHHOM,
3aBUCUMOCTEH MEX]ly IepeMEHHBIMHU.

. O3HakoMJIeHHME ¢ TOHATHEM TIpaduka, omnpeaesneHue
NPUHAIEKHOCTH TOYKM rpaduky ¢yHkouu. OnpeneneHue Mo
dbopmyne TpocTeiiield  3aBHCUMOCTH, BHJa €€ rpaduka.
Beipaxxenue no ¢popmyiie oJHON MepeMEHHON Yepes Apyrue.

. O3HakoMJIeHHE C oTpeieIeHuEM byHKIMH,
(bopMynupoBaHUe €ro.

= Haxoxxnenune obnactu omnpeneneHuss U 00JIacTU 3HAYCHUM

byHKIIMHN

IpuMepamMu

CpoiicTBa pyHKIMH.
I'padpuueckasn
HHTepIpeTanus.
IIpumeps!
(pYHKIMOHAJIBHBIX
3aBHCUMOCTEH B
peaJIbHbIX

npoueccax 1 sBJIeHUAX

. O3HakomieHre c IpuMepamMmu (GyHKIIMOHATIBHBIX
3aBHCHMOCTEN B pEaJIbHBIX NIPOLIECCAX U3 CMEKHBIX AUCLUIIINH.

= O3HakoMieHHME C  JOKa3aTeIbHBIMH  PaCCyXICHUAMU
HEKOTOPBIX CBOMCTB JIMHEWHOW U KBaJApPaTUYHOH (DYHKIHIA,
MPOBEJICHUE  MCCIEAOBAaHUS  JIMHEWHOW, KYCOYHO-JIMHEIHOM,
NpOOHO-TMHEHHOW M KBaApaTUYHOM (YHKIMI, MOCTpPOECHUE HX
rpajuxoB. Iloctpoenne u  uTeHue TrpapuKOB  (PYHKIIHIA.
HccnenoBanue GyHKIHH.

. CocraBnenne BHUJIOB (QYHKIUI 1O JaHHOMY YCJIOBHIO,
peLICHHE 3aa4 Ha DKCTPEMYM.

. Brinonnenue npeoOpa3oBanuii rpaduka GyHkuuu
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Ooparnblie pyHKUIMH

= N3yuenne noHsaTHs 00paTHON (YHKIIUH, OTIPECICHHE BHU/IA
U TocTpoeHHe rpaduka oOpaTHOW (YHKIMHM, HaXOXKICHHE ee
oOnactu onpeneneHus U obsnactu 3HadyeHuil. [lpumenenue cBoiicTB
(GyHKUMH TpH HMCCIEIOBAHWM YpPAaBHEHHWH M PpEIICHUM 3a7ad Ha
IKCTPEMYM.

. O3HaKOMJICHHE C TIOHSITHEM CJI0XKHON (PYHKIUHU
CreneHnble, = Boruncnenue 3HaueHuit GyHKIMI 110 3HAYSHUIO apryMeEHTa.
NoKa3aTejbHbIE, = OmnpeneneHue TMONOXKEHUS TOYKM Ha Tpaduke 1o ee
Jorapupmuyeckue u KOOpJMHATaM U Ha00OpOT.
TPUTOHOMETPHYECKHUe = Hcnonp3oBanne CBOMCTB  (YHKIMIA A CpaBHEHUS
pynkumnu. O0parHbie 3HAaYEHUI cTerneHel u Jorapu@mos.
TPUTOHOMETPHYECKHUe = [MocTtpoenne rpadUKOB CTEMEHHBIX W JOTapUPMHUYECKUX
¢pyHKuuH GbyHKIHIA.
. Pemenne moka3aTeNbHBIX U JIOTapU(MUYECKUX ypaBHEHHUN
Y HEPaBEHCTB IO U3BECTHBIM AJITOPUTMAM.
o O3HaKOMJIEHHE C MOHSITHEM HENPEPHIBHON NMEPHOANYECKON
byHkuy, (GopMynHpoBaHHE CBOICTB CHHyca U KOCHHYCA,
MOCTPOCHUE UX IPaPHUKOB.
. O3HakOMJIEHHE C MOHSATHEM TapMOHUYECKHX KojeOaHuil u
[IpUMepaMu TApMOHMUYECKUX KOJIeOaHUI /JIs ONMMCaHUs MPOLIECCOB
B (hu3HKe U Ipyrux o0JIacTIX 3HAHUS.
o O3HaKOMJIEHHE C MOHSATHEM pPAa3pbIBHOM MNEPHOANYECKON
byHKIIMKM, (GOpMYyTUpOBAHHWE CBOICTB TaHIeHCAa M KOTAHIEHCA,
MOCTPOCHUE UX IPaQHUKOB.
. [Ipumenenue cBONCTB (YHKIMI A7 CpaBHEHHs 3HAUCHUU
TPUTOHOMETPHUYECKUX (YHKIWH, pPEIICHUS TPUTOHOMETPHUECKUX
YpPaBHEHUU.
. [Toctpoenne rpadukoB O0OpaTHBIX TPUTOHOMETPHUUECKHUX
GbyHKLIUH 1 onpeiesieHne o TpadukaM UX CBOMCTB.
. Brinonnenue npeoOpa3zoBanus rpaguKoB
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
ITocaenoBarenbHOCTH . O3HakoMJIeHHE C MOHITHEM YHUCIIOBOM

MOCIIEA0BATEIBHOCTH, CIOCO0AMU €€ 3a/laHus, BBIYHCICHUSMU €€
YJIEHOB.

= O3HakoMJIEHHE C IOHATHEM IIPEJENa MOCIEA0BATEIbHOCTH.
. O3HaKOMJIEHHE C BBIUYMCICHUEM CYMMBI 0ECKOHEUYHOT 0
YHCIOBOTO psijia Ha TPUMEpPE BBIYHCIECHUS CYMMBI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOIN MPOTPECCUH.

. Pemenne 3amay  Ha nOpuMeHeHHE (OPMYJIBI  CyMMBI
0ECKOHEYHO yOBIBaIOIIEH reOMETPUUECKON MPOTrPECCHH
IIpousBoaHas u ee - O3HaKOMJIEHHE C TIOHATHEM POU3BOTHOM.
NpuMeHeHHe . N3yuenne u GOpMyTHpOBaHHE €€ MEXaHHYECKOTO W

FeOMETPUYECKOT0 CMBICNIA, H3YyY€HHE alrOpuTMa BBIYUCICHHS
MPOM3BOIHONW Ha TIPUMEpE BBIYHMCICHUS MTHOBEHHOH CKOPOCTH U
YIIJI0BOTO KO PHUIIMEHTa KacaTeIbHOM.

= CocrapneHnre ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.

. VYcBoenne — mpaBmwi AU QepeHIUpOBaHUSA,  TAOIUIIBI
NPOM3BOJMHBIX  JJIEMEHTApHBIX  (DYHKIMIA, TPUMEHEHHE  JUIA
muddepeHupoBanuss  (QYHKUMN,  COCTAaBICHHMS  YpaBHEHHS
KacaTeJIbHOM.

. W3yuenne TeopeM O CBA3M CBOWCTB (YHKUUH U
IPOM3BOTHON, (OPMYIHPOBKA UX.

16




= [IpoBenenne ¢ MNOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUSA
GbyHKIMH, 32 TaHHOU (HOpMYIIOH.

. YcTaHOBIEHUE CBSI3M CBOMCTB (DYHKIIMH M MPOU3BOIHOM T10
uX rpapukam.
. [lpumeHeHne MNPOM3BOAHOW Ui pEHICHUs 3amad  Ha

HaXO0XJICHUC HaI/I6OJIbH_I€I‘O, HaAaMMCHBIICIO 3HAUYCHUA W Ha
HaXO0XICHHUEC OKCTPEMYMaA

IIpousBoaHasi u
HHTErpaJ

. O3HakoMJICHHE C TIOHATHEM HHTErpaia i nepBooOpa3Hoi.

= N3yuenue npaBuiia BHIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— Jlelibnuna.

= Pemenne 3amau  Ha CBA3b  NEepBOOOpa3sHOM U ee
MIPOM3BOIHOM, BBIYHCIICHHUE TIEPBOOOPA3HON ISl TaHHOU (YHKIINH.
= Pemenne 3amad  Ha  NpUMEHEHHE  UHTErpaja s

BBIYUCICHUA (1)I/I3I/I‘ICCKI/IX BCJINYHH U HHOH_[aIIef/’I

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs] U CHCTEMBbI
YPaBHeHUil
HepaBencrBa u
CHCTeMbl HEPABEHCTB ¢
JABYMS IlepeMeHHbIMH

. O3HakoMJICHHE C MPOCTEHIIMMH CBEACHHUSIMU O KOPHSIX
anredpanvyecKux YpaBHEHU, MOHATUSAMHU HCCIeA0BaHUS
YpPaBHEHUH U CUCTEM YPABHEHHIA.

. N3yuenune Tteopunm paBHOCUIBHOCTUM YPAaBHEHUW U €€
npuMmeHeHus. [loBropeHue 3amucu  pelIeHHs  CTaHJIAPTHBIX
yYpaBHEHUM, MPUEMOB MIPeOOpa30BaHUs ypAaBHEHUH ISl CBEICHUS K
CTaHJIAPTHOMY YPaBHEHHUIO.

. Pewenne palMOHAIbHBIX, UPPALMOHAJIBHBIX,
[IOKAa3aTeNbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.
. Hcnonb3oBanue cBOMCTB u rpadukoB (QyHKUMA i

pemieHuss ypaBHeHUH. [loBTOpeHHnE OCHOBHBIX MPUEMOB pPELLEHUS
CUCTEM.

. Pemenne ypaBHeHHMH C TPUMEHEHHMEM BCEX IIPUEMOB
(pa3noXeHusT Ha MHOXHTEIH, BBEJIEHHS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Irpa)iuecKoro MeTo/1a).

= Pemenne cuctem ypaBHEHUH C NPHUMEHEHUEM pa3IMYHBIX
Croco0O0B.

. O3HakoMJIeHHE ¢ OOIIMMH BOIIPOCAMH PellIeHHs] HEPABEHCTB
U HCMOJb30BAaHUE CBOMCTB M IpauKoB (QYHKIMHA NpPHU pELICHUU
HEPABEHCTB.

= Pemenne HepaBeHCTB U CUCTEM HEPABEHCTB ¢ MPUMEHEHHUEM
pa3IUYHBIX CIOCOOOB.

. [IpumeHeHne MaTeMaTHMYECKUX METOAOB Ul pelIeHUus
coJepXkKaTelbHbIX 3a/ad M3 pPA3IMYHbIX oOnacTeil Hayku u
npakTUKU. VHTepnpeTupoBaHUE pe3yabTaTOB C YYETOM pealbHBIX
OrpaHUYECHUN

3JEMEHTHBI KOMBUHATOPUKH, TEOPUHM BEPOATHOCTEN U CTATUCTHKHA

OcHOBHBIE IOHATHUSA
KOMOUHATOPUKH

- W3yuenne mnpaBuiaa KOMOWHATOPUKH W TNPUMEHEHHUE MpU
pelieHn KOMOMHATOPHBIX 3a]1a4.

- Perenne KOMOMHATOPHBIX 3a7ay METOJOM Iepebopa H Mo
MIPaBUITy YMHOXEHUSI.

. O3HakoMJIEHHE c MIOHATUSAMHU KOMOWHATOPUKH:
pa3MelIeHUsIMH, COUYETaHUSIMU, TIepeCTaHOBKaMH U (OpMyJIaMH JIJIst
UX BBIYUCIICHUS.

. OObscHeHHe M TpuMeHeHHe (OpMyN IJs BBIYUCICHUS
pa3MeIIeHN, IEPECTAaHOBOK U COUYETAaHUH MPU PELICHUH 3a/1a4.
. O3zHakomyieHne ¢ OuHOMOM HpIOTOHa M TpPEyrojJbHUKOM
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ITackamns.

. Pemenue npaktuyeckux 3aaad ¢ UCIOJIb30BAHUEM MOHATHN
Y TIpaBUJI KOMOMHATOPUKH
DJieMeHThI TeOpUun . N3ydyeHne KIacCHMYECKOrO0 ONPEAEIEHUS BEPOATHOCTH,
BEPOSITHOCTEH CBOMCTB BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
" PaccmoTpenne npuUMEpOB  BBIYMCIEHUS  BEPOSITHOCTEM.
Pemenure 3a1ay Ha BEIYMCIICHUE BEPOSTHOCTEH COOBITHIT
IIpeacraBiieHne JaHHBIX | ® O3HakoMJIEHUE C MPECTABICHUEM YHCIIOBBIX JIAaHHBIX U UX
(TabuuIbl, THATPAMMBI, | XapaKTCPUCTUKAMMU.
rpaq)mm) - Pemenue IIPAaKTHYCCKUX 3a7a4 Ha 06pa60TKy YU CJIOBBIX
JIAHHBIX, BBIYNCIIEHUE UX XapPaKTEPUCTHUK
I'EOMETPU
IIpsiMble ¥ MJIOCKOCTU B | ® ®opMyJIUPOBKAa U TIPUBEACHUE JI0KA3aTEJIbCTB MPHU3HAKOB

NPOCTPAHCTBE

B3aMMHOTI'0 PACIOJIOKEHUS MPSAMBIX U IUIOCKOCTEH. Pacrio3HaBaHue
Ha 4Yeprexkax M MOJAENAX PA3JIMYHBIX CIIy4aeB B3aWMHOIO
PacIOJIOKEHUS NPSIMBIX M INIOCKOCTEN, apIyMEHTHPOBAHUE CBOUX
CYXKJICHUH.

n @opMyJIMPOBAHUE ONPEACIICHUN, NPU3HAKOB U CBOIWCTB
[apaJUIEJIbHBIX U NEPIEHAUKYIISPHBIX ITUIOCKOCTEH, IBYTPaHHBIX U
JIMHEUHBIX YIJIOB.

= BrinosHeHne NOCTPOCHMSI YTII0B MEXAY NMPSMBIMH, IPSIMON
U IUIOCKOCTBIO, MEXKAY IUIOCKOCTSAMH II0 ONUCAaHUIO W
pacrno3HaBaHUE UX HA MOJEIIAX.

. [IprMeHeHrne IPU3HAKOB U CBOMCTB PACIIOIOKEHHUS IIPSAMBIX
Y IUIOCKOCTEW IIPU PELICHUH 3a1a4.

. N300paxkenne Ha pHUCYHKax M KOHCTPYHPOBAHME Ha
MOJIEJISIX NEPNEHIUKYJIAPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSAMBIX,
MapaJUIEIbHBIX INIOCKOCTEM, YIVIOB MEXKY PSIMOU U INIOCKOCTBIO U
000CHOBaHNE TOCTPOCHHUSI.

. Pemenne 3a1a4 Ha BBIYMCIIEHME T€OMETPUYECKUX BEIMYHH.
OnucelBaHME PAaCcCTOSAHMS OT TOYKU O IUIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEXAY IIIOCKOCTSIMH, MEXKIy CKpELIMBAIOIIUMUCS
HPSMBIMU, MEXKAY MPOU3BOIBHBIMH (PUTYpaMU B IIPOCTPAHCTBE.

. Q@OopMyNIMpOBaHHE W JOKA3bIBAHME OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEeM CYIIECTBOBAHHUS, CBOMCTBA).

= N300paxenne Ha uepTekax M MOJENSIX pacCTOSHUS U
000CHOBaHME CBOMX CYyXIeHMH. OmnpeneneHue U BbIUUCIECHUE
paccrossHui B mpocTpaHcTBe. [lpumeHenue ¢GopMynl u Teopem
IJITAHUMETPUH IS PEIICHUS 3a1a4.

. O3HakoMJIeHHE c MTOHSATHEM [apaJyIEIbHOTO
IIPOEKTUPOBAHUSA U €ro cBorcTBamMu. GopMyIupoBaHUE TEOPEMBI O
IIJIOIIA M OPTOTOHAJIBHOM MPOEKIIMM MHOTOYTIOJIbHHKA.

- [Ipumenenue Teopuu s OOOCHOBAHUS MOCTPOCHHH U
BBIYMCIICHUM.

- AprymMEHTHpOBaHHE CBOUX CYXKJIEHUH O B3alMMHOM
PacnoI0KEeHUN NPOCTPAHCTBEHHBIX PUTYP

MHororpanHuKHu

- Onucanne W XapakTEpUCTUKA  PA3JIMYHBIX  BHJIOB
MHOTOIPAHHUKOB, IEPEUYNCIICHNE UX JIEMEHTOB U CBOMCTB.

. N300parkeHrie MHOTOTPaHHUKOB M BBITIOJIHEHUE TIOCTPOCHUS
Ha U300paXKeHUAX U MOJAEISX MHOTOIPaHHUKOB.

= Boluucnenue  JIMHEMHBIX  JJIEMEHTOB W YIVIOB B
MIPOCTPAHCTBEHHBIX KOHQUIypanusx, apryMeHTHPOBAHHE CBOUX
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CYKICHU.

. XapakTepucTuka ¥ H300paKeHHE CeueHHs, pa3BEpTKU
MHOI'OI'PaHHHUKOB, BBIYMCIICHHUE IUIOIA1eH TIOBEPXHOCTEH.

. [loctpoenne nmpocTeHmMX ceuyeHud Kyba, IPU3MBL,
nupamubl. [IpuMenenne pakToB 1 CBeleHUH U3 IUIAHUMETPHH.

= O3HakOMJIEHME C BHJAMU CHUMMETPUN B IIPOCTPAHCTBE,
(dopMynMpoBaHUE OIpEleNeHu M CBOMCTB. XapaKTepUCTUKA
CUMMCTPUHU TCJI BpAallICHUA U MHOTOTPaHHUKOB.

. [IpuMeHeHne CBOMCTB CHMMETPHH MPU PEIICHUH 3a7a4.
. Hcnonb3oBanue mpruOOPETEHHBIX 3HAHUH JIJIS KCCIICIOBAHUS
1 MOJICJIMPOBAHUS HECJIOKHBIX 3a/1a4.
. N300pakeHNe OCHOBHBIX MHOTOTPAHHHKOB W BBIITOJIHCHUE
PUCYHKOB TI0 YCJIOBHSIM 3a/1a4
TeJsia moBepxXHOCTH . O3HakOMJICHHE C BUJIAMH TeJ BpalleHus, GopMyIupOBaHUE
BpallleHus WX ONpPEICIICHUN U CBOMCTB.
. DopMyIHpPOBAHUE TEOPEM O CEYCHHUH IIapa IJIOCKOCTHIO U
MIJIOCKOCTH, KacaTeIbHOM K cdepe.
. XapakTepucTuka M U300paKEHHE Tl BpalleHus, HX
pa3BEpTKH, CCUCHHUS.
. Pemenne 3amay Ha TOCTpOEHUE CEUEHHWN, BBIUMUCICHUE

JUTMH, PAacCCTOSIHUH, yTIIOB, tuiomianei. [IpoBeneHune noka3aTenbHbIX
pacCyXJIeHUM MpHU PEIICHUH 3aa4.

. [IpuMeHeHHEe CBOMCTB CUMMETPHUM IpU pEIIEHHM 3a7ay Ha
TeJla BpaleHUs, KOMOMHAIIUIO Tell.
. N300pakeHre OCHOBHBIX KpPYIJIBIX TeJl U BBIIIOJHEHHUE
PHUCYHKA 10 YCJIOBHIO 33/1a4H
H3mepenns B . O3HakomJIeHHME ¢ MOHATUSAMHM IUIOIAQAM U o0beMma,
reoMeTpHuu aKCUOMaMH U CBOWCTBaMH.
= Pemienue 3aau Ha BBIUMCIIEHUE TUIOMIAJEH TIIOCKUX (UTYP
C TPUMEHEHUEM COOTBETCTBYIOUIMX (opMysl U (HaKTOB U3
IUTAHUMETPHH.
. N3yuenne TEOpEM 0 BBIYMCIICHUH 00BEMOB

MPOCTPAHCTBEHHBIX TN, PElIeHHe 3aJad Ha MpUMEHeHHue QopMys
BBEIYHCIIEHUS 00BEMOB.

. WN3ydyenne  ¢opmyn s BBIUMCICHHS  IUIOIIaed
MMOBEPXHOCTE MHOTOIPAHHUKOB U TEJ BPAIIEHHUS.
= O3HakoMJI€HME C  METOJOM  BBIYMCIEHUS  IUIOLIATU
MMOBEPXHOCTHU C(HEpHI.
. Pemienue 3agau Ha BBIUMCIEHUE IUIOMIAJEH MOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJ

Koopaunarel n BekTOpbHI | ® O3HakoMIJIeHHE C IOHATHEM BekTopa. M3yueHue nekapToBoi

CUCTEMBI KOOpAWHAT B IMPOCTPAHCTBE, ITOCTPOCHHUE IO 3adaHHBIM
KOOpJAUHATaM TOYCK U HHOCKOCTeﬁ, HaXOXJACHUC KOOPAUHAT TOYCK.

. Haxoxnaenue ypaBHEHHI OKPYXHOCTH, c(hepbl, MIOCKOCTH.
Boruncienue paccTossHUN MEKy TOYKaMH.
. N3yueHne  CBOWCTB  BEKTOPHBIX  BEIMYMH, IPABUII

Pa3jIoKCHUA BCKTOPOB B TPCXMCPHOM IIPOCTPAHCTBEC, IIPaBUII
HaXOXICHUA KOOpJAWHAT BCKTOpa B IHPOCTPAaHCTBE, IIPABUIL
IICﬁCTBPIﬁ C BCKTOpaMH, 3aIaHHBIMU KOOpJIMUHATAMMU.

. [IpuMeHeHne Teopuu NpU pElICHUHW 337ad Ha JIEUCTBUSA C
BEKTOPAMH.
. N3yuenne CKAJIIPHOTO ITPOM3BEICHUS BEKTOPOB,
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BEKTOPHOTO YIpaBJICHUS MOPsIMOM U TUIOCKOCTH. [IprmeHeHne
TCOpHUU TIpU PCUHICHUU 3alda4 Ha I[€I>'ICTBI/I$I C BCKTOpaMu,
KOOPJMHATHBIN METOJl, MPUMEHEHHE BEKTOPOB JJISl BBIYMCICHUS
BCJIMYHMH YIJIOB U paCCTOHHHﬁ.

= O3HakOMJIEHHE C JJOKa3aTeJIbCTBAMU TEOPEM CTEPEOMETPUU
(6] B3aUMHOM PacCIIOJIOKCHHU N IIPpAMBIX u IJIOCKOCTEH C
HCIOJIb30BAaHUEM BEKTOPOB

3. YCJOBUS PEAJIM3AIIAN PABOUYEN ITPOT' PAMMbBI YYEBHOM JACHUILIAHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepPHAIbHO-TEXHHYECKOMY 00ecredeHn 10

Peanu3auus yyeOHOW QUCHMIUIMHBI TpeOyeT Hajauuus y4eOHOro KaOHuHeTa, OCHAIEHHOIO
CHeUaIN3UPOBAaHHON y4EeOHON MEOEIbIO U CpeACTBaMU O0yUYEHHUSI.

OO6opynoBanue y4yeOHOro KaOMHETa: MOCAJO0YHBIE MECTa IO KOJUYECTBY OOY4YaIOLIMXCS;
pabouee MecTo mpenojaBaTesis; KOMIUIEKT YYEOHHMKOB IO MareMaTHKe; KOMIUICKT HaIJISTHBIX
O0COOUI; KOMIUIEKT TECTOBBIX U MHUBH1yaIbHbBIX 3aJaHUH.

TexHuueckue cpeacTBa 0OydeHUs: HHTEPAKTUBHAS JTOCKA C JIMIIEH3MOHHBIM MPOTPAMMHBIM
o0ecriedeHrneM, MylIbTUMeIUITHOE 000pyI0BaHUE, CBOOOAHBIIN JOCTYI B UHTEPHET.

[Ipu peanuzamum pabouelr mporpammbl ydeOHoW muctmmmabl OY/[.04 «MaremaTtuka
MOJKET OBITh MCITOJIL30BaHO MporpaMmHuoe obecrneuenre Big Blue Button (BBB), Moodle, SI-awmck.

3.2. Uudopmanuonnoe odecneyenue. [lepeyenb pekoMeHayeMbIX YUeOHbIX H3TAHMIA,
HHTEPHET-PECYPCOB, 10NOJTHUTEIbHOU JIUTEPATYPbI

OcHoBHas TUTEpaTypa:

1. KouetkoBa, 1. A. Marematuka. [Ipaktukym : yaebnoe mocooue / 1. A. Koderkora,
K. U. Tumomko, C. JI. Cenezenb. — MuHck : PecrnyOiMkaHCKHIT MHCTUTYT MPOQPECCHOHAIBHOTO
obpazoBanus  (PUIIO), 2018. — 505 <c. - ISBN 978-985-503-773-7. — URL:

http://www.iprbookshop.ru/84874.html (nara ob6pamenus: 29.05.21). — Pexum poctyma: st
aBTOpH3. NOJIb30BATENEN. — TEKCT : AJIEKTPOHHBIN.
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rOCyIapCTBeHHBIM yHUBepcHuTeT mpasocyaus, 2017. — 60 c. — ISBN 978-5-93916-552-5. — URL:
http://www.iprbookshop.ru/65863.html(xara obpamenus: 29.05.21). — Pexum moctyma: s
aBTOPH3. NOJIb30BATENEN. — TEKCT : AJIEKTPOHHBIN.

3. INopromikun, A. I1. Matemaruka: yuedbnoe nocooue / A. I1. 'opromkuH ; mox pea. M.
U. Bonunuapa. — CaparoB :A# [lu Op Meaua, 2019. — 824 c. — 978-5-4486-0735-6. — URL:
http://www.iprbookshop.ru/83654.html (nara obpamenus: 29.05.21). — Pexum moctyma: s
aBTOpU3. NOJIb30BATENEN. — TEKCT: 3JIEKTPOHHBIN.

4. ®omunsbix, E. U. Marematuka. [Ipaktukym : yueObnoe nocobue / E. . ®omunbIX. —
MuHck : Pecriybnukanckuit ”HCTUTYT npodeccuonanbHoro oopaszosanus (PUIIO), 2017. — 440 c. —
ISBN 978-985-503-702-7. — URL: http://www.iprbookshop.ru/84911.html (mata oOGpamicHwus:
29.05.21). — Pexxum noctyna: Uit aBTOPU3UP. MMOJTB30BATENEH

5. Kopo6eitankosa, 1. FO. MaTtematuka. Teopust BeposTHOCTEH : yaeOHOE TTocoOue IS
CIIO / U. YO. KopoOGeitnukosa, I'. A. Tpy6eukas. — Caparos : [IpodobpaszoBanue, 2019. — 154 c. —
978-5-4488-0344-4. — URL: http://www.iprbookshop.ru/86073.html (gara obpamienus: 29.05.21). —
Pexum nocrtyna: 11 aBTOpU3. OJIb30BaTENEN. — TEKCT : 3JIEKTPOHHBIMN.

6. MyxamernunoBa, P. I'. Marematuka. [logroroBka k denepanbHOMY HHTEpHET-
9K3aMeHy: ydeOHo-meroaunyeckoe nocobue miast CIIO / P. I'. MyxameraunoBa. — CapartoB :
[TpodobpazoBanme, 2019. — 117 C. — 978-5-4488-0256-0. — URL:
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http://www.iprbookshop.ru/83655.ntml, (mara o6pamenus: 29.05.21). — Pexxum poctyma: ist
aBTOpU3. MOJIb30BATENEH. — TEKCT: AJIEKTPOHHBIMN.

JlonoJTHHUTENBbHAS JINTepaTypa:

1. Hyouna, . H. Marematu4eckue METOIbI: OCHOBBI TEOPUHU UTP: yueOHOE mocobOwme
s CITO / U. H. lyouna. — Caparos : [Ipodo6pazoBanue, 2019. — 196 c¢. — 978-5-4488-0279-9. —
URL: http://www.iprbookshop.ru/84678.html (nara obpartenus: 29.05.21). — Pexxum goctyna: s
aBTOPU3. MOJIb30BaTeNIe. — TEKCT : 3JEKTPOHHBIN

2. Topromkun A.I1. Maremaruka: yae6Hoe nocodue/ I'opromkun A.Il. — Caparos: A
ITu Dp Menua, 2018. — 824 ¢. — URL.: http://www.iprbookshop.ru/83654.html(xara oGparienus:
29.05.21). — Pexxum mocTyna: uist aBTOPH3. MOJIb30BaTeNeit. — TEKCT : 3JIeKTPOHHBIH.

3. XycannoB A.A. JluckpetHas maremaruka : yueOHoe mocobue miusi CIIO/ XycanHos
AA. — Caparos: [TpodobpazoBanmue, 2018. — 77 C. — URL:
http://www.iprbookshop.ru/86136.html(nara ob6pamienus: 29.05.21). — Pexum poctyma: s
aBTOPHU3. I10JIb30BaTENIEH. — TEKCT : 2IEKTPOHHBIN.

4, unosa, JI. . Marematuka : yue6. mocobue / JL.U. Illunosa, A.E. Illumos. —
Mocksa: MHOPA-M, 2019.

HNuTepHer-pecypcsl:

1. www.fcior.edu.ru (MuadopmannonHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC
MarepHuabl).

2. www.school-collection.edu.ru (Equnas komtekuuu mudpoBbXx 006pa3oBaTeIbHBIX
pecypcoB).
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3.3. MeToauueckoe odecneyeHue 00pa3oBaTebHOI0 npouecca s 00y4eHust
HHBAJIU/I0B M JINL ¢ OTPAHNYECHHBIMH BO3MOKHOCTSIMH 310POBbS

VYcnoBus OpraHu3alMM U COAEp)KaHUE OOy4YeHHMs] W KOHTPOJIA 3HAHWHA WHBAJIUAOB M
oOyuvarouuxcs ¢ OB3 nmo nucuumiunHe «MaremaThka» ONpeessoTess IPorpaMMoil THUCIUILIUHBI,
aIaNTHPOBAHHON NIPU HEOOXOTUMOCTH JUTsl 00yUIEeHHS YKa3aHHBIX 00YJarOLIIXCsl.

Opranuzanus oOydeHus], TeKyel U MPOMEKYTOUHON aTTeCTallui CTYAE€HTOB-UHBAIUIOB U
crtynenToB ¢ OB3 ocymecTBisieTcss ¢ y4eToM OCOOEGHHOCTEH ICUXO(U3HUECKOTO Pa3BUTHUSA,
WH/IMBUYaJIbHBIX BO3MOYKHOCTEH U COCTOSHUSA 3A0POBBS TAKMX OO0YYaOLINXCS.

Hcxonst n3 ncuxo(u3ndeckoro pa3BUTUS M COCTOSIHUS 37I0POBbsI CTYACHTOB-WHBAIHUIOB U
cryaeHtoB ¢ OB3, opraHusyrorcs 3aHATHS COBMECTHO C JAPYIMMHU OOy4YarOIIMMHUCS B OOIIMX
rpymmnax, HWCHOJb3Yysl COLMAIBbHO-aKTUBHBIE W pPEQIEKCHBHBIE METOAbl OOy4YeHHS CO3AaHUs
KOM(OPTHOIO NCUXOJIOIMYECKOT0 KJIMMara B CTYIE€HUYECKOW IpyIIe WIH, IPU COOTBETCTBYIOIEM
3adBICHMM Takoro oOydaromierocs, IO WHIUBUAYAJbHONW Iporpamme, KOTOpasl —SIBISIETCS
MOAM(DULMPOBAHHBIM BapUaHTOM OCHOBHOW paboueil mporpammbsl JucUMIUIMHBL. Ilpu 3TOM
cofiep)KaHUe NPOTpaMMbl JMCHUIUIMHBI HE H3MEHseTCs. V3MEeHsSIoTcs, Kak NpaBuwio, (OpMbl
00y4eHust 1 KOHTPOJIsI 3HaHU, 00pa3oBaTeIbHbIC TEXHOIOTUH U AUJAKTUYECKUE MaTepHAIbL.

OOy4eHne CTYICHTOB-WHBAIHIOB W CTyAeHTOB ¢ OB3 Takke MOXET OCYyHIeCTBISTHCS
UH/IMBUYaJIbHO U/WIN C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHH.

JluctanroHHOe 00y4eHne 00ecIeunBaeT BOZMOKHOCTE KOMMYHHUKAIIMHA € TIPEIoaBaTesiem,
a TaKXke C JpYrMMu OOy4aeMbIMM IOCPEICTBOM BEOHMHApOB (HAIPUMEP, C MCIOJIb30BAHUEM
nporpaMmbl  SKYpe), 4To CrocoOCTBYeT CIUIOYCHHUIO TPYIIIbI, HAMPABISCT Y4EOHYIO TPYIIY Ha
COBMECTHYIO paboTy, 00CyKIeHHE, IPUHATHE TPYIIIOBOTO PELICHHUS.

B yuebHOM mponecce s MOBBIIIEHUS YPOBHS BOCHPUSATUS M IEepepabOTKU y4uyeOHOMU
UHGOPMALIUN CTYAEHTOB-UHBAIUAOB U CTyAeHToB ¢ OB3 mnpuMeHSIOTCS MyIbTUMEAUNHBIE U
CHeNMAIN3UPOBAHHBIE TEXHUYECKHE CpPEACTBAa IpHeMa-liepenadyn y4deOHOW uHPOpManuu B
JOCTYNHBIX (OpMax sl CTYIEHTOB C DPA3JIMYHBIMM HapyIIEHUSMH, OOECHeYMBAETCS BBIITYCK
QIBTEPHATUBHBIX  (OPMATOB  TEYATHBIX  MaTepUaNoB  (KPYMHBIA  mpudT), SIEKTPOHHBIX
o0Opa3oBaTelbHBIX pecypcoB B  (opMax, aJanTUPOBAaHHBIX K OrPAaHUYEHUSIM  370POBbS
00yJaroIXcsl, HATHYNEe HEOOXOANMOTO MaTEPUATHHO-TEXHUIECKOTO OCHAIICHHUS.

ITonGop m pa3paboTka y4eOHBIX MaTepHaJIOB MPOU3BOAUTCS MPENOAABATEIEM C YYETOM
TOTO, YTOOBI CTYIEHTHI C HApPYHICHUSMH CIlyXa TMOJydaidd WHOOPMANKI0 BH3YalbHO, C
HapylIeHUSAMU 3peHHs — ayluaibHO (HampuMep, C HCIOJIb30BaHUEM MPOrpaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: Ilpenooasamenu, yuebHvle KypCbl KOMOPbIX Mpebdylom om CmyOeHmos
BbINONIHEHUSI ONPEOeleHHbIX CheyupuuecKux Oeticmsuil U npeocmasiaiowux cooou npobremy uiu
Oeticmeue, HeBbINOIHUMOE OJisl CMYOEHMO8, UCNbIMbIEAIOWUX MPYOHOCMU C Nepeosudtcenuem Uil
peuvto, obszanvt 6 PIIJ] yyecmv smu ocobenHocmu u npeonazames CmyOeHmam-uHeaiuoam u
cmyodenmam ¢ OB3 anbmeprnamuenvie Memoobi 3aKpenienus u3yuaemo20 Mamepuaid.

Jlnist OCYIIECTBIICHHS TPOLEAYP TEKYIIEro KOHTPOJS YCHEBAEMOCTH M TPOMEKYTOYHOM
arrecTalMu obydaromuxcss nHBaIMI0B U Ul ¢ OB3 (oHa OIeHOUHBIX CPENCTB MO IUCLMILIMHE,
MIO3BOJISTFOIIUI OLEHUTh JOCTH)KEHUE MMM PE3YIIETaTOB OOyYeHHsI H YPOBEHb C(POPMHUPOBAHHOCTH
KOMIETEHIUH, MPEeIyCMOTPEHHBIX YYEeOHBIM IIaHOM M paloyeil MporpamMMmoi JUCIUIUTUHBEI,
QIanTHPYETCsl Ui 0OYJaIONINXCsI MHBAMIOB | JIUIl C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBBS
C Y4YeTOM HWHAMBHUIYAIbHBIX MCHUXO(U3NOJOTHUYECKUX OCOOCHHOCTeH (YyCTHO, HMHCbMEHHO Ha
Oymare, MHCbMEHHO Ha KOMIIbloTepe, B ¢opMme TecTHpoBaHus U T.a1.). Ilpu HeoOxoaumocTu
0o0y4aroUMMcs  MPeIOCTaBIseTCd JIOMOJHUTENbHOE BpeMs JUisl TOATOTOBKM OTBETa MpHU
MIPOXOXK/ICHUH aTTECTAIIHH.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM JUCIUILINHBI

Texymuii KOHTPOJIb U OLIEHKA PE3yAbTaTOB OCBOEHUS YUEOHON JUCIMILIMHBI OCYLIECTBIISIETCS
mpernojaBarelieM B Ipolecce mpoBedeHus 3aHaTui. [Ipomexxyrtounas arrecrauus B (opme
9K3aMEHa

Pesynbrarel 00y4yeHus @DOopMBI U METOJBI KOHTPOJIS U
(OCBOEHHBIE YMEHUS, YCBOCHHBIE 3HAHMSI) OLICHKH PE3yJbTaTOB 00y4YEHHUs

* JINYHOCTHDIE: [TuceMeHHBI KOHTPOIL B hopMe:

- c¢(OpMHPOBAHHOCTH TPEACTABICHUI O MareMaTruke Kak | 1. [IpoBepounass pabora 1O
00 YHHUBEpCaJIbHOM A3BIKE HayKH, CpEICTBE | TEME «KopHu, CTETeHH,
MOJETUPOBAHUS SBICHUN U MPOIECCOB, UAEAX M METOJaxX | JOrapu(pMbD»

MaTeMaTHKU; 2. [IpoBepounass pabora 1O
- TMOHUMAaHHWE 3HAYMMOCTH MATEMAaTUKH [UIsl HAy4YHO- | TeMe «DyHKIUN»

TEXHUYECKOTO Mporpecca, chOpMUPOBAHHOCTh OTHOIIEHUS | 3. [IpoBepounas pabota
K MareMaTHKe KaK K 4acTu OOIIeyesoBeuecKoil KyabTyphl | «IIpon3BoaHas U MHTErpa»

yepe3 3HAKOMCTBO C HUCTOpPHEH pa3BUTUS MaTeMaTwkw, | 4. [IpoBepounas pabota
ABOJIIOIIMEN MAaTEeMAaTUYECKUX UJIEH; «YpaBHEHUS U HEPABEHCTBA»

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS], TPOCTPAHCTBEHHOTO | 5. [IpoBepounas pabota
BOOOPAKEHUS], aJITOPUTMUYECKON KYNBTYPbl, KDUTUUYHOCTH | «DJIEMEHTBI KOMOWHATOPHKH,
MBILIUICHUSI HA YPOBHE, HEOOXOAMMOM [Uisi Oyayiieil | Teopuun BEPOSATHOCTEMH u
npoecCHOHAIBHON  I€ATEIbHOCTH, MJIi IPOAOJDKEHHUS | MATEMATUUYECKOM CTaTUCTUKN»
00pa3oBaHMs M CAaMOOOPA30BAHUS; 6. [TpoBepounas paborta
- OBJIQJICHWE MATeMaTHYCCKUMU 3HAHUSMHU U yMEHUsIMH, | «[ eomMeTpus»

HEOOXOJMMBIMU B TOBCEAHEBHOW XU3HU, AJII OCBOCHHS
CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCUUTUINH U | YCTHBIH ~ KOHTpPOJIb B Qopme:
JUCIUIUIMH TPO(ECCUOHATBHOTO IUKJIA, IS MOJYYEHHS | - MHAUBHIYaJIbHOTO OMPOCa;
oOpa3oBaHMsI B 007acTsIX, HE TPeOyIOIIUX YIIyOIeHHOH | - pPOHTAIBHOIO ONpPOCa;
MaTeMaTH4eCKOl MOATOTOBKH;
- TOTOBHOCTb M CIOCOOHOCTH K oOpa3oBaHuio, B ToM | [I[pomexyrouHas  arrecrauus —
quciae camMooOpa3oBaHUIO, Ha MPOTSHKEHUM BCEH JKU3HU; | 9K3aMEH BO 2 ceMecTpe
CO3HATEJIbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00Pa30BAHUIO
KaK  yCJIOBHMIO  YCHEIIHOM  NpOQecCHOHATbHOW U
OOIIECTBEHHOM JIEATECIEHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENbHOM
TBOPYECKOW M OTBETCTBEHHOH J1€ATEILHOCTH;

- TOTOBHOCTD K KOJJIEKTUBHOM paboTe, COTPYAHUUYECTBY CO
CBEpCTHHKaMH B  00pa3oBaTelbHOW,  OOIIECTBEHHO-
MOJIE3HOM, y4eOHO-MCCIIEIOBATEIbCKOM, TIPOEKTHOW |
JIPYTUX BUIOB JIESTEIBHOCTH;

- OTHOIIEHHE K MpodeccHOHANbHON NEeATEIbHOCTH KaK
BO3MOXXHOCTH  Y4YacTHUs B  pCIICHUH  JINYHBIX,
OOLIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npooiem;

* MeTanpeaMeTHbIe:

- YMEHHE  CaMOCTOSITEIbHO  ONPEAENATh  LIEIU
NEeSTEIbHOCTH M COCTaBJIATh IUIAHBl  JIESTENIbHOCTH;
CaMOCTOSITENILHO ~ OCYIIECTBISATh, KOHTPOJUPOBATH |
KOPPEKTHpPOBaTh  JIEATENIbHOCTh;  HCIOJB30BaTb  BCE
BO3MOXKHBIE PECYpChl JUISI JTOCTHXKEHHUS MOCTaBIEHHBIX
Hened M peanusaluyl IJIaHOB JAESTEIbHOCTH; BHIOMpAThH
YCTICITHBIE CTPATErHH B PA3JIMYHBIX CUTYaIUsIX;
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- YMEHHUE IPOAYKTUBHO OOIIATHCS U B3aUMOCICTBOBATh B
MPOLECCE COBMECTHOM AEATEIBHOCTH, YUUTHIBATh O3UIIUU
OPYTUX  YYacCTHHUKOB  JIeATENbHOCTH,  3((EeKTHUBHO
pa3pemiarb KOHQIUKTHI;

- BJQJICHHE HaBbIKAMHM  I[103HABATEIbHOM, y4eOHO-
HCCIICIOBATENbCKOM M TPOEKTHOW  JEATEIIbHOCTH,
HABbIKAMHM  pa3pelieHus MpolieM; CIOCOOHOCTh |
TOTOBHOCTh K CaMOCTOATEIIBHOMY IIOMCKY METOJOB
pEelIeHUs] MPaKTUYECKUX 3a/a4, NPUMEHEHUIO Pa3IMYHbIX
METO/0B NIO3HAHUS;

- TOTOBHOCTb U CIOCOOHOCTb K CaMOCTOSITENIbHOI
WH(OPMAITMOHHON-TI03HABATEIILHON JIESITEIIbHOCTH,
BKJIFOYAss YMEHHUE OPHUEHTUPOBATBCS B  PA3IMYHBIX
UCTOYHHKAX WHQPOpPMAIMN, KPUTUYCCKH OIICHUBATH U
UHTEPIPETUPOBATh  MH(POpPMALIMIO, TOIY4aeMyl U3
Pa3IMYHBIX UCTOYHUKOB;

- BJIQJICHUE S3BIKOBBIMM CpEACTBAMHU: YMEHHE SICHO,
JOTMYHO M TOYHO H3Jararb CBOK TOYKY 3pEHUA,
HCIIOJIb30BaTh aJ€KBaTHBIC SI3bIKOBBIEC CPECTBA;

- BIIAQJICHHE HABbIKAMH I103HABATEIbHON pediaekcuu Kak
OCO3HAHUE COBEPIIAEMBIX JEUCTBUHA M MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAaHUM, I'PAHUI] CBOETO
3HAHHS M HE3HAHHUSI, HOBBIX IMO3HABATEIbHBIX CPEACTB IS
UX JIOCTUKEHUS,

- LEJIEYCTPEMIICHHOCTh B IMOUCKAaX W NPUHATHH PEIICHUMH,
CO000pa3UTETHHOCTD u WHTYUILINS, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX MPEACTABIICHUI; CIIOCOOHOCTH
BOCIIPUHUMATh KpacoTy u TapMOHUIO MHUpa;
* IpeAMeTHbIE:

- c(hopMHUPOBAHHOCTH MPEACTABICHUH O MareMaTHKe Kak
YaCTH MHPOBOM KYJIBTYphl M MECT€ MaTeMaTHKd B
COBPEMEHHOW IUBIIM3AIINU, CTTIOCO0AX OMUCAHUS SBICHHIA
pEAIbHOTO MHUpPA HA MATEMAaTHYECKOM SI3BIKE;

- c(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUYECKUX
MOHATUSAX KAaK BAXKHEHMIIMX MaTEMaTHUYECKUX MOJIEIIAX,
MO3BOJISIOLIMX ONMCHIBATh U M3Yy4aTh pa3HbIE MPOLECCHl U
SBJICHUSA;,; IOHUMAaHUS BO3MOXHOCTH AaKCHOMAaTHYECKOIO
MIOCTPOEHMS MAaTEMATUYECKUX TEOPHIl;

- BJAQJECHUE METOJAaMM JIOKAa3aTeIbCTB W AJITOPUTMOB
pelieHusi,  yMEHHEe  UX  [PUMEHSATb,  [POBOJUTH
JIOKa3aTeIbHbBIE PACCYKICHUS B XOJI€ PEUICHUS 3a]1a4;

- BJIAJICHHE CTAHJAPTHBIMU TpPUEMaMH  PEIICHUS
pallMOHAIBHBIX W  HUPPALMOHAIBHBIX, IOKA3aTeJIbHbBIX,
CTENEHHbIX,  TPUTOHOMETPUYECKMX  YypaBHEHUH U
HEPAaBEHCTB, MX CHUCTEM; HCIOJIb30BaHUE TOTOBBIX
KOMIBIOTEPHBIX MPOrPaMM, B TOM YHCIIE AJI MOMCKA MyTH
pelieHusT W WUIKOCTPAllMM  pPEIICHUs YpaBHEHUH U
HEPABEHCTB;

- c(hOpMHUPOBAHHOCTH TIPENCTABICHUN OO0 OCHOBHBIX
MOHATUSAX MAaTEMaTHYeCKOT0 aHajlM3a W MX CBOMCTBAX,
BIIAJICHUE  yYMEHUEM  XapaKTepU30BaTh  IOBEICHUE
GyHKIMIA, WCHONB30BaHUE TMONYYCHHBIX 3HAHUNA Ui
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ONMCAHUS U aHAJIN3a PeaIbHBIX 3aBUCUMOCTEH;

- BJAJICHUE OCHOBHBIMU TMOHSTHSIMHU O IUIOCKUX |
MPOCTPAHCTBEHHBIX ~ TEOMETPUYECKUX  PUrypax, HUX
OCHOBHBIX ~ CBOWCTBax; C(OPMUPOBAHHOCTH  yMEHUS
pacro3HaBaTh TreoMeTpuueckue (urypsl Ha ueprexax,
MOJIETISIX U B PEaJbHOM MHPE; NMPUMEHEHHE H3yYEHHBIX
CBOMCTB reoMeTpu4eckux Guryp u (Gpopmyin s perieHus
FEOMETPUYECKUX 3a7ad M 3aJad C [PaKTUYECKUM
coJiepKaHHeM;

- c(hOpMHPOBAHHOCTh TIPEACTABICHUH O Mpoleccax H
ABJICHUSIX,  UMEIOUIMX  BEPOSTHOCTHBIM  XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH B pealbHOM MHMpE,
OCHOBHBIX HOHATHUAX 3JIeMEHTapHOMN TEeopuun
BEpPOSATHOCTEH;  yMEHME  HaxOAWTb U  OLIEHUBATb
BEPOSTHOCTH HACTYIUUICHUS COOBITUH B MPOCTEHIINX
MPaKTUYECKUX CHUTYallUAX M OCHOBHBIC XapaKTEPUCTUKHU
CIIy4aifHbIX BEJIMYUH;

- BJIAJEHUE HaBbIKAMM  MCHOJb30BAHUS  TOTOBBIX
KOMITBIOTEPHBIX ITPOTPaMM MPU PEIICHUU 3a]1a4.

OO0mme KpUTEPHUM OLIEHKH Pe3yJIbTATOB OCBOEHUSI Y4eOHOM TUCHUTINHBI

B yCTHBIX M MUCBMEHHBIX OTBETAX CTYJEHTOB Ha MPAKTHYECKUX (CEMUHAPCKUX) 3aHATUAX, B
COOOIIEHNAX M JOKJIaAax, 3cce M APYrux (GopMax ayJUTOPHOH U CaMOCTOATENIBLHON PaboTHI, a
TaKKe B TEKYIIMX KOHTPOJbHBIX padOTaX YYMUTHIBAIOTCA: TINyOMHA 3HAHWUN, BIaJCHUE
HEOOXOUMBIMU YMEHMSIMH (B 00bEME MpOrpamMmbl), JIOTUYHOCTh M3JI0KEHUST MaTepuiia, BKIOYast
0000111eHus1, BBIBOJIbI, COOJIIOJJCHHE HOPM JIMTEPATYPHOU PEUH.

OLEeHKY «OTIIMYHO» 3aCiIyXUBAaeT CTYIEHT, TBEPAO 3HAIOLIMI MPOrpaMMHBIN Marepual,
CUCTEMHO M TPaMOTHO U3JIAraloUMi ero, JAEMOHCTPUPYIOUIMH HEOOXOIUMBIH YpOBEHb
KOMITETEHIMI, 4€TKHE, C)KAaThle OTBETHl HA JOTOJIHUTENbHBIE BOMPOCHL, CBOOOIHO BIIaJICIOLIUI
MOHSTUMHBIM aIaparoM.

OLeHKY «XOpOWIO» 3acCiIy)KMBA€T CTYJEHT, MPOSBUBLIMI IOJIHOE 3HAHHE MPOTrPAMMHOIO
Mmarepuana, JeMOHCTPUPYIOIUK c(OPMHPOBAHHBIE HA JOCTAaTOYHOM YPOBHE YMEHHUS U HaBBIKH,
yKa3aHHblE B IpOorpaMMeé KOMIETEHILIUH, JIOMYCKAIOIUN HENPUHIUIHAIbHbIE HETOYHOCTH INpU
W3JI0KEHUH OTBETA HA BONPOCHI.

OLeHKY «YAOBJIETBOPHTEJIBLHO» 3aclly’)KUBaeT CTYIEHT, OOHApyKUBLIMI 3HAHUS TOJIBKO
OCHOBHOT'O Marepuaia, HO HE YCBOMBIIMH JeTalli, JOMYCKAaroIUui OMMOKH HPUHIMUIHAIBHOIO
XapakTepa, JEMOHCTPUPYIOIIMH He J0 KOoHIa c(OpMUpOBaHHbIE KOMIIETEHLIUH, YMEHUs
CUCTEMAaTU3UPOBATh MaTepuall U JAeaTh BHIBOJIBI.

OueHKy «HeyI0BJICTBOPHTEJIBHO» 3acly’)KUBaeT CTYACHT, HE YCBOUBIIUN OCHOBHOIO
coJiepKaHUsl MarepHaia, He YMEIOUIMM cucTeMaTH3upoBaTh MH(OPMALKIO, JeIaTh HEOOXOAUMbIE
BBIBOJIbI, YETKO M I'PaMOTHO OTBEYATh Ha 3a/IaHHbIE BOIIPOCHI, JEMOHCTPUPYIOIINNA HU3KUN YPOBEHD
OBJIQJICHUS] HEOOXOIMMBIMU KOMIIETEHLIUSMHU.

OueHnBaHue CTYIE€HTA HA IK3aMeHe M0 Y4eOHO! IMCUMIJIMHE

OneHKka «OTJIMYHO» BBICTABISECTCS CTYACHTY, €CIM OH TIyOOKO ¥ TPOYHO YCBOUI
MPOTPAMMHBIN MaTepuaj, MCUEPIIBIBAIONIE, MOCJIEN0BATEIbHO, YETKO M JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3BIBaTh TEOPHIO C IPAKTHKOH, CBOOOIHO CIIpaBIsSETCS C 3aJauyaMu,
BOIIPOCAMU M JAPYTMMH BHJIaMH TIPUMEHEHUs 3HAHWUM, HE 3aTPyAHSAETCS C OTBETOM IIpHU
BUJIOM3MEHEHUU  3aJ]aHHWii, TPaBUILHO OOOCHOBBIBAET TMPHUHATOE  pEIICHHE,  BIAJCET
Pa3HOCTOPOHHUMU HABBIKAMH M MPUEMAMHU BBITIOJIHEHUS MPAKTUYECKUX 3a]1a4.

OLieHKa «XOpOLIO» BHICTABIISIETCS CTYJEHTY, €CJIM OH TBEPJO 3HAET MaTepuall, FPaMOTHO U 1O
CYIIIECTBY M3JIAraeT €ro, He JAO0IMYyCKasi CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOMPOC, MPABUIBLHO

25



MPUMEHSET TEOPETUUECKUE IMOJIOKEHUS MPU PELICHUU MPAKTUYECKUX BOIPOCOB U 3a/1ay, BIIAJEET
HE0OXOJMMBIMU HaBbIKAMH U MPUEMAaMU UX BBITTOTHEHUSI.

OLeHKa «y10BJIETBOPHUTEJIbHO» BBICTABIIACTCS CTYIEHTY, €CIM OH HUMEET 3HAHHUS TOJBKO
OCHOBHOI'O Marepuana, HO HE YCBOWJ €ro Jerajei, I0NyCKaeT HETOYHOCTH, HEJOCTAaTOYHO
NpaBWIbHBIE (OPMYIUPOBKH, HAPYIICHHUS JIOTHYCCKOH TIOCIEAOBATEILHOCTH B HM3JIOKEHUU
MPOrpPaMMHOT0 MaTepuaa, UCIBITHIBACT 3aTPYIHEHHUS MTPU BBITIOJTHEHUH MIPAKTUYECKUX PabOT.

OlLieHKa «HeY10BJIeTBOPUTEIbHO» BBICTABIISCTCS CTYACHTY, KOTOPBIMA HE 3HAECT 3HAUUTEIHbHOMN
YacTH MPOrpaMMHOTO Marepuasa, AOMYCKaeT CYIIECTBEHHbIE OIMIMOKH, HEYBEPEHHO, C OOJIBIINMU
3aTpyAHEHUSIMU BBITIOJIHSIET MPAKTHUYECKUE PAOOTHI.

IlepeuyeHb BONPOCOB /1Jisl MOATOTOBKH K IK3aMeHY
1o y4eOHoi qucuunianne «MaremaTuka

1. OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYJIBL.

2. ®ynkuus y=sinx, ee rpaduk u CBOMCTBA.

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

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

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

6. [IpeoOpaszoBanue rpaduKoB.

7. YeTHble U HEUETHBIE (PYHKIUU.

8. Bospacranue, yosiBaHue GyHKIUN. DKCTPEMYMBI.

9. Cxema uccrnenoBanus QpyHKIUU.

10.  ApkcuHYyC, apKKOCHHYC, apKTaHT€HC, apPKKOTaHTeHC.

11.  Omnpenenenue npousBonHoi. Ilpupaiienue aprymenra, npupaiieHue GyHKIHH.

12.  IlpaBuiia BBIYUCICHHS TPOU3BOTHBIX.

13.  IIpousBomHas CIOKHOU (PYHKIIMU, TPUTOHOMETPHUECKHUX (DYHKIIHI.

14.  OcuoBHble GpopMysbl U HepeHITUPOBAHMUS.

15.  KacarenbHas k rpa@uky QyHKIIUU.

16.  Ilpom3BoaHas B TEXHHUKE U (PHU3HKE.

17.  Ilpu3Hak Bo3pacTaHMs WK yObIBaHUS (DYHKIIHUH.

18.  Kpurmueckue ToUKH (HyHKIIMH, MAKCUMYMBI 1 MUHUMYMBI.

19.  HauGonslee n HauMeHbIIee 3HAUCHUS (DYHKITHH.

20.  IlepBooOpa3zHasi. OCHOBHOE CBOMCTBO IIEPBOOOPA3HOM.

21.  Tpwu mpaBuia HaXOXAECHUS POU3BOIHBIX.

22.  Tabnuia nepBoOOpa3HBIX.

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

24.  KopeHb N-0if CTETIEHU U €ro CBOICTBA.

25.  CreneHb c pallMOHAJILHBIM IOKA3aTeJIeM U ee CBOMCTBa

26.  IlokasarempHas QyHKIHS, ee rpaduK U CBOMCTBA.

27.  JlorapuMsl U UX CBOMCTBA.

28.  Jlorapudmuyeckas (pyHKIus, ee rpaduK U CBOIMCTBA.

29.  IlpumeHeHMe MHTETpaa.

30. [TpouzBoaHas moka3aTebHOM U JorapudMUIecKkor GyHKIIUU, TIEPBOOOpa3Has
MOKa3aTesIbHOM (DyHKIINU.

31.  AKCHOMBI CTEPEOMETPHH.

32.  IIpocreiine reoMmeTpuueckre Tejaa U UX MOBEPXHOCTH.

33.  [NapamrenbHOCTH MPSIMBIX, IPSMOW U TIOCKOCTH.

34.  BsauMHOe pacroyioXeHHe MPSAMBIX B IPOCTPAHCTBE.

35.  [lapamrenbHOCTb MIOCKOCTEH.

36.  Terpasnp u napauenenumnen.

37. [lepneHMKyIIpHOCTB MPSIMBIX U IIOCKOCTEM.

38.  IlepmeHauKyssip M HaKJIOHHBIE.

39.  JIByrpasHBIii yrodi.
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

[TonsiTHE MHOTOTpaHHUKA. BBITTYKIIbIE ¥ HEBBITTYKJIBIE MHOTOTPAaHHUKHU.
I'eomeTpuueckoe Teno.

[Tpusma. IIpsimast, npaBuibHas, HakIOHHAs. OObEMBI IPU3MBI.
[Mupamupa. [TpaBunbpHas nupamuga u ee cBorictBa. Anodema. O0beM MTUPAMUIBI.
VYceueHnHas nupamua.

[IpaBuiibHBIE MHOTOTPaHHUKHU.

CuMMeTpHs B IPOCTPAHCTBE.

CrnoxeHre 1 BBIYMTaHUE BEKTOPOB (rpadudeckn).

YMHOXEeHHUE BEKTOpa Ha ynciio. CBONCTBAa YMHOKEHUS.

Kommnanapusie Bektopsl. [IpaBuio napamienenumnesna.

[IpsimoyrosnbHas cucreMa KOOpJMHAT B IPOCTPAHCTBE

[IpaBmiio cymMmMmbl, pa3HOCTH, IPOU3BEACHUS BEKTOPA Ha YHUCIIO.
IIpocreimue 3a1a4u B KOOpAMHATAX.

CkansipHO€ MPOU3BEIEHUE BEKTOPOB.

LlenTpanpHas, oceBast, 3epkajabHas cuMMmeTpus. [lapannenbHblil nepeHoc.
Hunuaap. [Tnomaas mOBEpXHOCTH IUIMHAPA U €70 00BEM.

Konyc. Ilnomaas moBEpXHOCTH KOHYCA U €70 00BbEM.

Cdepa u map. [Imomans cdepsl, 00beM 11apa.

KacarenbHas miockocTs K cgepe.

[TonstTue o6vemoB. CBolicTBa 0OHEMOB.

[TonsATHE MIAPOB CErMEHTA, IAPOBOTO CJIOs, IIAPOBOTO CEKTOPA M X OOBHEMBI.
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JIUCT PETUCTPALIUA W3MEHEHUI (AKTYAJIM3ALIAN)
PABOYEHU ITPOI'PAMMBI YHEBHOU JUCIUIIJIMHbI
OY .04 MATEMATHUKA

HaumMmeHnoBaHue crienuaibHOCTH
43.02.14 T'ocTHHUYHOE TEI10

Pabouas mporpamma yuebnoi aucruumabel OY/[.04 Martematuka Ha 2022-2023 y4deOHBIN
TOJl pPAaCCMOTPEHA U TIEPEyTBEPXKICHA HA 3aCETaHUH IIUKJIOBON METOJUYECKON KOMUCCUU (PU3UKH H
MaTeMaTUYECKUX JAUCUUIUIMH 0€3 N3MEHEHUH.

ITporoxoin Ne 2 ot «05» cents0ps 2022 r.

[Ipencenarenb HUKIOBOM METOUYECKON KOMUCCUU L E. B. I'epnunrep
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JIUCT PETUCTPALIUA W3MEHEHUI (AKTYAJIM3ALIAN)
PABOYEU ITPOI'PAMMBI YYHEBHOU JUCIUIIJIMHbI
OY .04 MATEMATHUKA

HaumMmeHnoBaHue crieuaibHOCTH
43.02.14 T'ocTHHUYHOE TEI10

Pabouas mporpamma yuebnoi aucruuimabel OY/[.04 Martematuka Ha 2023-2024 y4deOHBIN
TOJl pAaCCMOTPEHA U TIEPEyTBEPXkKICHA HA 3aCETaHUH IIUKJIOBOH METOUYECKON KOMHCCUU (PU3UKH H
MaTeMaTUYECKUX JAUCUUIUIMH 0€3 N3MEHEHUH.

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

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