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1.IMACIIOPT PABOYEM ITPOI' PAMMBI YUEBHOM JUCIUILIUHBI
0OY104 MATEMATHKA

1.1. Ob6aacTh npuMeHeHHs1 padoyeil MporpaMmbl

[TporpamMma oOrieoOpa3oBaTenbHON y4eOHOW muciuiuiHa «MaremaTukay MmpelHa3HaYeHa
JUISL M3y4eHHs MareMaTHKu B MpodeccHOHalIbHBIX oOpa3oBarenbHbiX opranuzanusax CIIO,
peam3ylonmx 00pa3oBaTelIbHYI0 MPOrpaMMy CpenHero ooOmero oOpa3oBaHHs B Ipenenax
OCBOEHHUs OCHOBHOH mpodeccruonanbHol obpaszoBareinbHOi nmporpamMmbl CITIO (OITIOIT CITO) Ha
6a3e 0OCHOBHOTO 0011eT0 00pa30BaHus MPHU MOATOTOBKE CIIEIUAINCTOB CPEeJHEro 3BeHa. [Iporpamma
pazpaborana Ha ocHoBe TpeboBanuidi ®I'OC cpemnero oOmiero oOpazoBaHUs, MPEABIBIAEMBIX K
CTPYKTYpE, COACPKAHHWIO W pe3ylbTaTaM OCBOCHUS Y4YeOHOH AMCHMILIMHBI «Maremaruka», ¢
yuetoM IIpumepHOl OCHOBHOW 00pazoBaTeIbHOW MPOrpamMMmbl CpelHero ooOuiero oOpa3oBaHUS,
o00peHHON pemieHneM (enepanbHOr0  y4eOHO-METOMUYECKOTO OOBEIMHEHUs M0 00ImemMy
obpazoBanuio (rmporokoa oT 28 utoHsa 2016 . Ne 2/16-3) u yrounenuit HayuHo-meTogmdeckum
coBeroM llentpa mpodeccuonanpHoro obpaszoBanusi U cucrem kBanuduranuii GIAY «DHUPOy,
npoTokoa Ne3 ot 25 mas 2017 rona.

[Ipu peamusammu paboueli mporpamMmbl  00IICOOpa30BATEIHLHON yYEOHOW MHUCIUTUITHHBI

OVY]1.04 «MaremaTuka» MOTYT OBITh HCIIOJIB30BAHbI pa3IMYHbIE 00pa30BaTeIbHbIC TEXHOIOTUH, B
TOM YHCJIC AIEMEHTHI TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUM, JIEKTPOHHOTO O0yUYCHHUS.

1.2. Mecto y4eOHOW JUCHUIJIMHBI B CTPYKType MNpPOrpaMmbl  MOATOTOBKH
CIEeNMATUCTOB CpeJHero 3BeHa: yueOHas qucHuruiiHa «MareMmaThka» BXOAMT B COCTaB OOIIMX
0011e00pa3oBaTebHBIX yYEOHBIX IUCHMIUINH, (OPMUPYEMBIX H3 O00S3aTeNBHBIX MPEIMETHBIX
obnacreii  PI'OC cpenHero  oOmero  oOpa3oBaHUA, 1A cIenuanbHOCTEN CIIO
€CTECTBEHHOHAYYHOTO Mpoduiis mpodhecCHOHATBEHOTO 00pa30BaHUsl.

1.3. Henu u 3axa4u y4yeOHO# AUCHMILUIMHBI — TPEOOBAHHMS K pe3yjbTaTaM OCBOEHHS
Y4eOHOH IMCUMILINHBI:

Coneprxanue porpammbl «MaremaTrkay HarpaBiIeHO Ha JTOCTHIKEHUE CICIYIONTUX LeJlei:

- obOecrieueHre CcGHOPMUPOBAHHOCTH TMPEICTABICHUNH O COLHUAIBHBIX, KYIBTYPHBIX
HUCTOPUUYECKUX (PaKTOpax CTAHOBJICHHS MaTeMAaTHUKH;

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

- obecnieueHue c(HOPMUPOBAHHOCTH YMEHUH MPUMEHSTH MOTYYSHHbBIE 3HAHUS TIPU PEIICHUN
pa3IUYHBIX 3a/1a4;

- obecriedyeHne C(HOPMUPOBAHHOCTH TMPEACTABICHUN O MaTeMaThKe Kak dYacTu
00111e4eI0BEYECKOM KYABTYPhI, YHUBEPCATLHOM SI3bIKE HAYKH, TTO3BOJISIFOIIIEM OMUCHIBATh U M3Yy4aTh
peabHbIe MPOLECCHI U SIBJICHUSI.

OcBoeHue cojepkaHusi yueOHON MUCHUIUTMHBI «Maremarukay o0ecredyruBaeT JTO0CTHKEHNE
CTYIEHTaMH CIIEAYIOIINX pe3yibmamoeg:.

* TUYHOCMHBIX.

- c(hopMHpPOBAaHHOCTH TIPEACTABICHUN O MaTeMaTHKEe KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CpENICTBE MOACIUPOBAHUS SIBICHUM U MIPOIIECCOB, HICSIX U METOJIaX MAaTeMAaTHKH;

- T[OHMMaHHME 3HAUYMMOCTM MAaTeMaTHUKU JUIsi HAy4YHO-TEXHHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTHh OTHOIIEHUS K MaTeMaTWKE KaK K YacTU OOIIEYeIOBEYECKOW KYIBTYphI Yepe3
3HAKOMCTBO C UCTOpUEN Pa3BUTHS MaT€MaTUKH, 3BOIIOLNEN MaTeMaTHYECKUX UICH;

- Pa3BHUTHE JIOTUYECKOTO MBIIIJIEHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHMUSI, aITOPUTMHIECKON
KYJABTYPbI, KPpUTUYHOCTH MBIIIJICHHUS Ha YPOBHE, HEOOXOAUMOM i Oymaymied mpodeccrnoHalbHON
NeSTeTLHOCTH, IS MIPOIOJKEHHUST 00pa30BaHMs M CAMOOOPa30BaHUS;

- OBNIQJICHHE MAaTEMaTUYECKUMU 3HAHUSMHU U YMEHHUSIMH, HEOOXOIMMBIMH B MOBCEIHEBHOMN
KU3HH, JUISI OCBOEHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JIUCHMIUIMH ¥ JUCIUTUINH



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

- TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCJIE CamMo0Opa30BaHHUIO, Ha
HPOTSHKEHUU BCEH JKU3HU; CO3HATENIHOE OTHOILIEHHE K HEIIPEPBIBHOMY 00pa30BAHUIO KAaK YCIOBHIO
yCTENHOW MpodeCcCHOHaTBHOM U OOIIIECTBEHHOH JeITeILHOCTH;

- TOTOBHOCTb M CIHOCOOHOCTb K CaMOCTOSTEJIbHOM TBOPUECKOM M OTBETCTBEHHOM
JESITENIbHOCTH;

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

- OTHONICHUE K NMPOPEeCCHOHATBLHON JESITEIBHOCTH KaK BO3MOXKHOCTU Y4YacTHS B PEIICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIEHAIIMOHAJIBHBIX ITPOOJIEM;

* MemanpeomMemHuix:

— YMEHHE CaMOCTOSITE€IbHO OIpPENeNATh LEIH JeATeIbHOCTH M COCTABIATH IJIaHbI
JESITEIBHOCTH; CAMOCTOSITENILHO OCYILLECTBIISITh, KOHTPOJINPOBATh U KOPPEKTUPOBATH 1E€ATEIBHOCTD;
UCIIOJIb30BaTh BCE BO3MOYKHBIE PECYpChl AJIS JOCTMIKEHHUS IOCTABJIEHHBIX LeJeH M peanu3anuu
TUTAaHOB JIESTETILHOCTH; BRIOMPATh YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CHTYaIUX;

— YMEHME MPOAYKTUBHO OOINaTbcs M B3aUMOJECHCTBOBATH B IPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh MO3HMIUHU JIPYTUX YYACTHHKOB JESATEIBHOCTH, YPPEKTHBHO pa3peniarh
KOH()JIMKTHI,

— BJAJICHWE HaBbIKaMH I103HABATEJIbHOM, Y4eOHO-MCCIEN0BAaTEIbCKOM U IPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMHU pa3perieHus IpooieM; CiocOOHOCTb U TOTOBHOCTh K CAMOCTOATEIbHOMY
MIOMCKY METO/IOB PELIEHUS IPAKTUYECKUX 3aJ1ay, IPUMEHEHUIO Pa3IMYHbIX METOJI0OB [103HAHUS;

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEIbHON HH(OpMALMOHHO-TI03HABATEIbLHON
JIESITEIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHUPOBAThCS B PA3IMYHbIX HCTOYHHMKAX HH(POpPMALINU,
KPUTUYECKH OLIGHUBaThb M HMHTEPIPETHPOBATh HHPOPMALMIO, MOJIYYaeMyIH0 U3 Ppa3IMYHBIX
HCTOYHUKOB;

— BJIaJICHHUE SI3bIKOBBIMH CPEJICTBAMU: YMEHUE SICHO, JIOTHYHO ¥ TOYHO M3JIararb CBOI TOUKY
3peHus, UCIOJIb30BATh a/IEKBATHBIE S3BIKOBBIE CPEJICTBA;

— BJAJeHUE HaBbIKAMM I103HABATEIbHOM peQIIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICIUTENbHBIX MPOLECCOB, UX PE3yJAbTaTOB U OCHOBAHMM, TPaHMUI] CBOETO 3HAHUS U
HE3HaHMsI, HOBBIX MIO3HABATEIbHbIX 3aJ1a4 U CPEACTB IS UX TOCTHKEHUS;

— LIEJICYCTPEMJIEHHOCTb B MIOMCKAaX U MPUHATUHN PELIeHUH, COOOpa3UTENbHOCTh U UHTYULIUS,
Pa3sBUTOCTh IPOCTPAHCTBEHHBIX IPEICTaBICHUH; CHOCOOHOCTh BOCIPHUHMMATh KpacoTy U
rapMOHMIO MHpA,

* npeOMemHmuIX:

— ¢(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUKE KaK YaCTH MUPOBOM KYJIBTYpPbl U MECTE
MareMaTuKd B COBPEMEHHON NMBMIIM3AlMM, CIIOCOOAaX OMHMCAHUsS SIBIEHUHM peaJbHOro Mupa Ha
MaTeMaTH4eCKOM S3BIKE;

— c(OpMHUPOBAHHOCTb MPEJICTABICHUN O MareMaTH4ecKMX MOHATHAX KaK BaKHEHUIIMX
MaTeMaTH4eCKUX MOJENSAX, MO3BOJISIIOIIMX ONMMCHIBaTh U M3Y4aThb pa3Hble MPOLECCHl U SBICHUS;
MOHUMaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MIOCTPOSHHSI MAaTEMaTHYECKUX TEOPHIA;

— BJIaJICHUE METOJaMH [0Ka3aTeJbCTB M aJITOPUTMOB PEIICHUS, YMEHHE UX MPUMEHSTb,
IPOBOAMTH J0KA3aTeIbHBIE PACCYKIACHHUS B XOJ€ PELICHU 3a/1ad;

— BIaJeHUE CTAaHAAPTHBIMH TPHEMaMHU pEIICHHs PAlMOHAIBHBIX M HPPAIMOHAIBHBIX,
MIOKA3aTeNIbHBIX, CTENEeHHBIX, TPUTOHOMETPUYECKUX YypPaBHEHUH U HEPABEHCTB, WX CHUCTEM;
UCTIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHCIE JJISl TTOMCKA MYTH PEIIeHUsS U
WITIOCTPAIMM PELICHUs ypaBHEHUN U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH NPEACTABICHNN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHYECKOTO aHAIN3a U
UX CBOWCTBax, BJaJ€HHE YMEHHEM XapaKTepu30BaTh IOBeACHUE (YHKIMHA, MCIOIB30BAHUE
MOJTyYEHHBIX 3HAHUH JIJIS ONMCAHUS U aHAJIM3a PeaIbHbIX 3aBUCUMOCTEI;



— BJIaJIEHUE OCHOBHBIMU IOHATUSAMHU O IUIOCKUX U INPOCTPAHCTBEHHBIX I'E€OMETPUUYECKHUX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; C()OPMHUPOBAHHOCTh YMEHHS PAcClO3HABaTb N€OMETPHUECKHE
burypel Ha deprexax, MOJENAX M B pEATbHOM MHUpE; NPUMEHEHHUE W3YYEHHBIX CBOWCTB
reoMeTpUYeCKUX GUryp u GopMyi IS pelieHus reOMEeTPUYECKUX 3a/1a4 U 33a4 C MPAKTUYECKUM
COJIEpXKaHUEM,;

— ¢(hOpMHUPOBAHHOCTH MPEJCTABICHUHN O MPOLIeCcCax U SIBICHUSAX, UMEIOIIUX BEPOATHOCTHBIN
XapakTep, CTaTUCTUYECKHUX 3aKOHOMEPHOCTAX B pPEAJIbHOM MHpPE, OCHOBHBIX IOHSATHSX
3JIEMEHTApPHOW TEOPUM BEPOSTHOCTEN; YMEHUN HAXOAWTh U OLEHUBATh BEPOSTHOCTU HACTYILICHUS
COOBITUIM B MNPOCTEUIIUX MPAKTUYECKUX CUTYallUsX U OCHOBHBIE XapaKTEPUCTHKHU CIydailHbIX
BEJINYMH;

— BJIQJICHHE HABBIKAMU MCIIOJI30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM IPHU PELICHUU
3azad.

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

O06bem oOpa3oBarenbHOM TporpaMmsel — 174 daca, B TOM ducie:
00s13aTeIbHON ayTUTOPHOH y4eOHOM Harpy3ku oOydaromerocs — 156 qacos.

2. CTPYKTYPA U COEPXKAHUE YUEBHOM U CIHUILIAHBI

2.1. O6bem y4eOHOM TUCHUILIUHBI U BUbI y4eOHOH padoThI

Bun yaeOHoI pabOTHI O0beM Jacos

O0beM 00pa3zoBaTeIbHON MPOrpaMMEbI (BCETO) 174
OO0si3arenbHas ayJUTOpHas yueOHas Harpyska (BCero) 156

B TOM YHCIIE:

TeopeTHIecKoe 00ydIeHne 48
MPAKTUUECKUE 3aHSITHUS 108
ITpomexxyrounas arrectanus — B ¢popme audepeHIIMPOBAHHOTO 3aueTa B 18

1 cemectpe, B popme dK3aMeHa BO 2 ceMecTpe




2.2. TeMaTu4ecKHii IJIAH U cOepP:KaHHE YUeOHOI TN CIUIIUHBI

HanmenoBanue pasieiioB u Coneprkanne y4eOHOTO MaTepuana, MPaKTHIeCKUe 3aHATH O06beM YpoBeHB
TeM 4acoB OCBOCHHSI
1 2 3 4

Beenenue - Marematiika B HayKe, TEXHUKE, OKOHOMHKE, HH(POPMALMOHHBIX TEXHOJIOTUAX U 2 1

MIPaKTUYECKON JnedarenpHOCTH. llenm u  3agaum  W3ydyeHUs MarTeMaTUKU IIPU  OCBOCHUH

cnenuanbHocreit CIIO.

Paznea 1. Auiredopa

Tema 1.1. Pa3zButue Conep:xanue y4e0HOro MaTepuaJa: 2 2
IIOHATHS O YUCIIC - Lensle u panuoHanbHble yncna. JleiictBurenpHble yncna. [IpubnnxeHHble BBIUNCIEHHUS.

KomriekcHpie uncia.

IIpakTH4eckune 3aHATHSA. 4 2

- Apudmerndeckne AeHCTBUS HAJ YUCIAMH

- Haxoxaenune npuOnmkeHHbIX 3HAYEHUN BEJTMYUH

- Brruncnenmne abCOMOTHOW U OTHOCUTEIIBHOMN MOTPENTHOCTH.

— CpaBHEHME YNCIOBBIX BBIPAKEHUN.
Tema 1.2. Kopan, Conep:xanue y4eOHOro MaTepuaJa: 4 2
CTEIEHH, Jorapu(pMbl - Kopuu u crenenu. KopHuu HaTypanbHOH cTeneHu M3 yMciaa U UX cBoiicTBa. CTemeHu ¢

palMOHANBHBIMU TIOKA3aTeNsIMM, MX CBoOMcTBa. CTENeHU ¢ JEHCTBUTEIBHBIMU I1OKA3aTENSIMHU.

CBolicTBa CTENEHN C IEHCTBUTENBHBIM I0KA3aTEIEM.

- Jlorapudm. Jlorapupm uncna. OcHOBHOE JorapuMUUYECKOE TOXKIECTBO. JlecaTuuHbie U

HarypajbHble Jorapudmsl. [lpaBuna nefictBuii ¢ norapudgmamu. Ilepexon K HOBOMY OCHOBaHUIO.

IIpakTH4eckue 3aHATHA. 16 2

- Beruucnenue u cpaBHeHUE KOpHEN. BBINOIHEHNE pacyeToB C paIuKAIaMH.

- [TpeoOpa3zoBanue anreOpanyecKux BbIpaKEHUI.

- [TpeoOpa3oBaHue paLMOHATIBHBIX, HPPALMOHAIBHBIX CTENEHHBIX, MOKA3aTeIbHBIX U
J0rapu(pMHUUECKUX BBIPAKECHUH.

- Pemenne nppaioHaIbHBIX YpaBHEHUMN.

- Haxoxienne 3Ha4eHunii cTeneHel ¢ paluOHAIbHBIMU MTOKa3aTESIMU.

- CpaBuenue creneneil. [I[peoOpa3oBaHus BEIpaKEHUN, COIEPIKAIINUX CTEIICHH.

- Pemenne nokasarenpHbIX ypaBHEHUM.

— Haxoxnenue 3HaueHuil norapudma mo mpou3BoIbHOMY ocHOBaHMIO. [lepexon oT omHOro
OCHOBaHMA K Jpyromy. Berarcienue u cpaBHeHue JorapupmoB.

— JlorapudmMupoBaHue M TNOTEHUMpPOBaHHE BbIpakeHUH. [IpuOnmkeHHbIE BBHIYMCICHUS WU




peIIeHUs TPUKIIATHBIX 3a/1a4.
- Pemenue norapudmuueckux ypaBHEHUH.

- Pemenuie npukiaaHbIxX 3a1ay.

— IIpoBepounas pabota no teme «KopHu, crenenu, JorapudmMbi»

Pa3gesn 2. OcHOBBI TPUTOHOMETPHH

Tema 2.1. OcHOBHbBIE Conep:xanne y4eOHOro MarepuaJa: 2
MOHSITUS - Yucnosast okpykHOCTh. Panuannas Mmepa yma. BpamarensHoe 1BUKEHUE.
IIpakTH4eckune 3aHATHSA. 2
- Paguannbiii METOA N3MEPEHMS YITIOB BPAILlCHUS U CBA3b C IPAaJyCHON MEPOIA.
- CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHI€HC YUCIIA.
Tema 2.2. OCHOBHBIE Copep:kanne yueOHOro MarepuaJia: 4
TPUTOHOMETPUUECKHE - @opmynsl  npuseneHus. Dopmynsl  crnoxeHus. Dopmynsl  ynBoeHus. Dopmyibl
TOXKIECTBA MIOJIOBUHHOTI'O YIUIa.
- OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA.
Tema 2.3. Conepsxanne yueOHOIo MarepuaJa: 2
IIpeobpasoBarust - [IpeoOpa3oBanne CyMMBI TPUTOHOMETPUYECKUX GYHKIMA B  TPOU3BENCHUE U
IPOCTEHIIHX IPOM3BEIEHUSI B CyMMYy. DBplpakeHHe TpUrOHOMETpUYECKUX (YyHKIMHA Yepe3 TaHIeHC
TPUTOHOMCTPUYICCKUX IIOJIOBUHHOI'O apryMeHTa.
BBIDQKCHUH IIpakTH4eckue 3aHATHA. 2
- DopMyITbl CIIOKEHUS, YIBOECHUS, IPe0Opa30BaHUE CyMMbl TPUTOHOMETPUUECKUX (DYHKIUI
B nipou3sBeieHue. [IpeoOpa3oBaHue Mpon3BeIeHNs] TPUTOHOMETPUUYECKUX (PYHKIIUHI B CyMMY.
Tema 2.4. Conepixanne y4eOHOro MarepuaJa: 2
Tpuronomerpuyeckue - APKCHHYC, apKKOCUHYC, apKTaHI'€HC, APKKOTAHI€HC
YPaBHCHHA 1 IIpakTH4eckue 3aHATHA. 10
HCPABCHCTBA - Apxkcunyc. Pemienue ypaBHeHHs COSX=a.

- Apkkocunyc. Pemienne ypaBHeHus SINX=a.

- Pemenne ypaBHenut tgx=a, ctgx=a.

- TpuroHomeTpudeckre ypaBHEHUSI.

- TpuroHomeTprdecKkrne HepaBEHCTBA.

- IIpocrenmme cucTeMbl TPUTOHOMETPUUECKUX YPaBHEHUM
- ITpoBepounast pabota 1o Teme «OCHOBBI TPUTOHOMETPHH

Pa3gen 3. ®yHKknnu, HX CBOMCTBA U rpadukn




Tema 3.1. DyHKIMU, UX
CBOlicTBa U TpaduKu

Conep:xanue yueGHOro MaTepuaJa:

- Uucnoas ¢yHKIMS U criocoOb! e€ 3ananus. CroiictBa GyHKIA. O0IaCcTh OnpeecHUs U
MHOKECTBO 3Ha4eHH (QyHKUIUU. MOHOTOHHOCTH, YETHOCTb, HEUYETHOCTb, OIPAaHUYCHHOCTH,
nepuoanYHOCTh. [IpoMexyTKu Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIEe U HAUMEHbIIIEEe 3HAYCHNUS,
TOYKHU IKCTPEMYyMaA.

— [Toctpoenne rpaduxoB QyHknuid. Apudmernueckue omnepanud Haa  (QyHKIHSIMU.
Cnoxnas ¢ynkuusa (kommnosunus). [lonstue o HenpepsiBHOCTH (pyHKIMU. OOparHbie (QyHKIHH.
OOGiracTh onpenenieHus U 00JacTh 3HaYeHUI oOparHo GyHKIMU. ['paduk oOpaTHO (HYHKITUU.

IIpakTH4eckue 3aHATHSA.

- HccnenoBanue ¢pynkuuu. [locrpoenne u urenue rpadgukoB GyHKIMHA.

- Oo6parubie ¢pyHkuuu u ux rpaduku. Ilpumepsr 3aBuCHMOCTEN MEXIy NMEpEMEHHBIMH B
peanbHbIX MPOLIECCAX U3 CMEKHBIX JUCIUILINH.

Tema 3.2. CTCIICHHEIC,

Copep:kanne yueOHOro MarepuaJia:

MoKa3areabHbIC, - Onpenenenuss QyHknmid, ux cBoiictBa W rpaduku. IIpeoOpazoBanus rpadukos.
norapudmuyeckue u [lapannensHblii  TEPEHOC, CHUMMETPHS OTHOCHUTEIBHO OCEH KOOpAMHAT M  CHUMMETPHS
TPUTOHOMETPUUECKHE OTHOCHUTEIIbHO Hayalla KOOPAWHAT, CUMMETpPUS OTHOCHTEIHHO MPSAMOWM Y = X, pacTsSKEHHE U
byukuun. O6paTHbie CXKaTue BIIOJIb OCEM KOOPIUHAT.
TPUTOHOMETPHUYECKHUE
byHKIHH I[IpakTuyeckne 3aHATHSA.

- CaoiicTBa 1 rpaduku cuHyca, KOCHHYCA.

— CaoiicTBa 1 rpadyiku TaHTEHCA U KOTAHTEHCA.

- OOparnble TpuroHomerpuueckue QyHkuuu. IlpeoOpasoBanus rpaduka QyHKIUH.

["apmonnveckue koeOaHus.

- [Toka3zarenbHble, Jorapudmuueckre QyHKIUU.

- [TpoBepounas pabota o Teme «DYHKITHI

Paznen 4. Hauaia MmareMaTH4eCKOro aHAJIA3Aa

Tema 4.1. Conepsxanne yueOHOro MaTrepuaJa:
ITocnenoBarenbHOCTH — CrocoObl 3alaHusi ¥ CBOMCTBAa YMCIOBBIX MoOcienoBarenbHocTed. [loHsTHe o mpexnene

MOCJIEe10BaTEIbHOCTH. CymiecTBoBaHuE npenena MOHOTOHHOM OTrpaHUYEHHOU
nocienoBarenbHoCcTH. [Ipenen ¢ynkumu. CymmupoBaHme ToOCiIenoBaTelIbHOCTEH. beckoHeuHo
yOBIBaroOIIasi TeOMETpUUYECKast MPOTPECCHS U €€ CyMMa.

IIpakTH4eckue 3aHATHSA.

- YucnoBas  MOCIEAOBaTe€IbHOCTb, CHOCOOBI €€  3aJaHMs, BBIYMCICHHUS  YJICHOB
nocyenoBaresbHOCTH. [Ipenen nocnenoBareIbHOCTH.

— [Ipenen pyHKIMU B TOUKE.




— beckoneuHo yObIBatoIas reoMeTpuiecKasl mporpeccusl.

2 cemecTp

Tema 4.2. [IponsBoaHas

Conep:xkanue yueOHOro MaTepuaJa:
- [IpousBoanas ¢yHKIMH, ee reoMeTpuueckuil u ¢usnueckuit cmpicia. I[IpousBogHbIe
CYMMBI, pa3HOCTH, MTPOU3Be/IeHuUs, yacTHOTrO. [IpOon3BOIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIHA.

IIpakTH4eckue 3aHATHSA.

- Haxoxnenue npou3BoaHbIx 1o tadauue. [Ipasuia u gpopmyinsl tuddepeHpoBatus.

- VYpaBHeHHe KacaTeabHO! K rpauKy QyHKIUH.

- Haxoxnenue HamOONbIIET0, HAMMEHBIIETO 3HAYCHHUS W OKCTPEMAaJbHBIX 3HAUYCHHIl
(GyHKLIMH.

- HccnenoBanue GyHKIUHU C TOMOIIBIO IPOU3BOAHOM.

- IIponsBoauble 0OpaTHOM (yHKIMM U ciOKHOW (yHKUMU. [Ipumepsl HCHONB30BaHMS
IIPOM3BOAHOM JIJIsl HAXOXKICHUS HAWIYYIIEro pelICHNs B IPUKJIAJAHbIX 3a/1a4ax.

- Bropas npou3BoaHas, ee reoMeTpruuecKkuil U pusmueckuii cmpici. HaxoxaeHue cKopocTu
JUISL TIpoILiecca, 3aJaHHOTO (OPMYIION U rpadKOM.

Tema 4.3.
[TepBooOpa3Has.
Huterpain u ero
pUMEHEHHE

Copep:kanue yueOHOro MarepuaJia:

- [TepBooOpaznas. Tabnuia nepBooOpa3Hbix. MHTErpai.

- [lonsTue ompeneneHHoro uHTerpana. llpumepbl NpUMEHEHUs] MHTErpaja B (QU3UKE U
TEOMETPHUHU.

IIpakTH4eckue 3aHATHSA.

- Haxoxxnenue nepBooOpa3HOM.

- Haxoxnenue onpenenennoro unrerpaia. ®opmyna Hetotona—IJleiibnuna.
— [lmomaae KpUBOJIMHENHOM TpaIleLMH.

- Beruucnienue miomanei miockux Guryp.

- ITpoepounast pabota «IIpon3BosnHas U HHTETpaI»

Pasnen S. YpaBHeHUs1 M HEpaBEHCTBA

Tema 5.1. YpaBHEHUA U
CHUCTEMBI YPaBHEHH.
HepasencrtBa u cucremsl
HEPaBEHCTB C JBYMs
[IEPEMEHHBIMU

Conep:xanne y4e0HOro MarepuaJa:

- VYpaBHEHHsI U CHCTEMBI YpaBHEHMI. PanmoHabHbIE, MppallMOHAIbHBIE, [TOKA3ATEIbHbIE U
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI. PABHOCHIIBHOCTh YPaBHEHUH, HEPABEHCTB, CUCTEM.
OCHOBHBIE NPHEMBI UX pelIeHHs (pa3iioKeHHEe Ha MHOXHUTEJH, BBEJICHHE HOBBIX HEM3BECTHBIX,
MOJICTAaHOBKA, rpaduIECKUil METO/).

- HepaseHnctBa.  PanuonanbHble, HppalMOHAJIBHBIE, IIOKa3aTelbHbIE  HEPABEHCTBA.
OcCHOBHBIE IPUEMBI UX PELICHHUS.

- Vcnonp3oBanue cBOMCTB U rpadukoB (QYHKIUI NPU pelIeHHH YpaBHEHUN U HEPAaBEHCTB.
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Merton wuHTepBanoB. M300paxkeHne Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA pEIICHHN
YPaBHEHHI U HEPABEHCTB C JIByMsI IEPEMEHHBIMU U UX CUCTEM.

I[IpakTu4eckne 3aHATHSA.

- Kopau ypaBHenuii. PaBHOcHIBHOCTH ypaBHeHuH. IIpeoOpa3zoBaHue ypaBHEHHIA.
OCHOBHBIE TPUEMBI PEIICHUS YPAaBHCHUH.

- Pewienue cucrem ypaBHeHHUI.

- Hcnonb3oBanue cBOMCTB U rpadukoB GyHKIMNA IS pEIIEHUs] CUCTEM YpaBHEHHMA

- Pewenne HepaBeHCTB.

- Pemenune cucrteM HepaBEHCTB.

— Hcnons3oBanue cBOWCTB U rpadukoB PyHKIIUIN ATl peLICHUS] CHCTEM HEPaBEHCTB.

— IIpoBepounas pabota «YpaBHEHUS] U1 HEPABEHCTBA

Pa3nen 6. JiieMeHTbl KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEN H CTATHCTHKH

Tema 6.1. D11eMEHTBI
KOMOHWHATOPUKH

Copep:kanue yueOHOro Marepuasia:
- Hctopust pa3BuTHs KOMOMHATOPUKHU, TEOPUU BEPOSATHOCTEM M CTAaTUCTUKU U UX POJb B
pasTUYHBIX chepax YeIoBEUECKOM KU3HEAEATSIEHOCTH. OCHOBHBIC TTOHATHSI KOMOMHATOPHKH.

— Pemenne 3amau Ha mnepebop BapuaHToB. Dopmyna OunHoma Hreiorona. CoiicTBa
OnHOMuaNbHBIX k03P duirentoB. Tpeyroapauk [lackans.

IIpakTH4eckue 3aHATHSA.

- Pemenne KoMOMHATOPHBIX 3aj1a4 HA IEPECTAHOBKHU.

- Pemenne KOMOMHATOPHBIX 3aj1a4 HA COUETAHMUS.

- Pemenne koMOMHATOPHBIX 3aj1a4 HA pa3MeEIIECHUs.

- bunom Herotona u TpeyronsHuk [Tackans. [Ipukiiaasele 3ana4un.

Tema 6.2. DJ1eMEHTHI
TEOPHUH BEPOSTHOCTEN

Conep:xkaHue y4eOHOro MaTepuaJia:
- CoObITHE, BEpOSITHOCTh COOBITHS, CIIOXKCHHE W YMHOXEHHE BeposTHocTed. [loHsTHe o
HE3aBUCHMOCTH COOBITHH.

- JuckpeTHas ciaydaiiHas BEJIMYMHA, 3aKOH €€ pacrpeneneHus. UuciaoBble XapaKTepUCTUKHU
JIMCKPETHOM CiTydaitHO# BelnunHbI. [IoHsTHE 0 3aKOHE OOJIBIIINX YHCE].

IIpakTH4eckue 3aHATHA.
- Knaccuueckoe onpeneneHrne BEpOITHOCTH, CBOMCTBA BEPOSITHOCTEM.
— Teopema o cymme BepossTHOCTEN. Boiuncnenne BepositHocte. [Ipukiagnabpie 3anaqn.

Tema 6.3. DJ1eMEHTHI
MareMaTHu4eCKOuI
CTAaTUCTHUKU

Conep:xanne y4eO0HOro MarepuaJa:
- [IpencraBinenue qaHHBIX (TaONUILIBI, AUArpaMMBbl, TpaduKN), TeHEpalbHasi COBOKYITHOCTD,
BbIOOpKa, cpeHee apudmerndeckoe, menuana. [loHaTue o 3a1auax MaTeMaTnyecKol CTaTUCTUKH.

IIpakTHYecKkHe 3aHATHA.
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- Pemenne npakTuueckux 3aad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
- [IpoBepounast pabora «OneMEHTHl KOMOMHATOPUKH, TEOPHH BEPOSTHOCTEH W
MaTeMaTH4YeCKON CTaTUCTUKU.

Paznea 7. 'eomerpust

Tema 7.1. [IpsimMblie u Conepxxanne yueOHOro MarepuaJia: 4
IIJIOCKOCTH B - B3anMHOe pacnonoxeHue IByX IpsMBIX B IpocTpaHcTBe. [lapamnenbHOCTh NpsSMON U
IIPOCTPAHCTBE mwiockocty. [lapamnensHocTh 1IOCKOCTEH. I[leprneHIUKYIIpHOCTH MPSMOM M IUIOCKOCTH.
[lepieHauKyIsIp ¥ HAKIOHHAS.
- Yron mexay npsMOM M IUIOCKOCTBIO. JIBYIpaHHBIM YIoOJI. Yrojd MEXAY IJIOCKOCTSIMH.
[leprnieHIUKYISPHOCTD ABYX IJIOCKOCTEH.
- I'eomerpuueckue nmpeoOpa3oBaHUS NPOCTPAHCTBA: MapauleIbHbIN MEPEeHOC, CUMMETPHS
OTHOCHUTENBHO IIockocT. [lapamnensHoe nmpoektupoBaHue. VM3o0pakeHre MpOCTpaHCTBEHHBIX
buryp.
IIpakTH4eckune 3aHATHSA. 10
- [Ipu3Haky B3aMHOI'O PacCIOIOKEHUS MPSAMBIX. YTOJ MEXKIY MPSIMBIMU.
- B3aumHoe pacnonoxeHue NpsAMbIX M IUIOCKOocTed. [lepneHauKynsip M HakKJIOHHasg K
IUIOCKOCTH. YTOJI MEXy NMPSMOU U INIOCKOCTBIO. T€opeMbl 0 B3aMMHOM DPACIIOJIOKEHUU MPSMOU
Y TUIOCKOCTH.
- Teopema o Tpex neprneHIuKyIsIpax.
- IIpu3Haky u cBOMCTBA NapaUIEIbHBIX U MEPIEHAUKYISPHBIX MNIOCKOCTEH.
- PaccTosiHUE OT TOUKH 10 INIOCKOCTH, OT MPAMOH /10 INIOCKOCTH.
- PaccTossHne MeXIQy IUIOCKOCTAMM, MEXIY CKPEIIMBAIOIIMMUCA NPSAMBIMH, MEXIY
IPOU3BOJILHBIMHU (PUIYpaMU B IPOCTPAHCTBE.
- [TapannenpHO€ TPOEKTHUPOBAHME M  €r0  CBOMCTBA. B3anmMHOE  pacronokeHHe
IPOCTPAHCTBEHHBIX (UTYp.
Tema 7.2 Conep:xanne y4e0HOro MarepuaJa: 2
Mmuororpannuku. Tenan | — Bepmmnbl, peOpa, rpanu MHororpaHHuka. Ilpusma. [lpsmas mnpusma. IlpaBunbHas
MOBCPXHOCTH BPAIICHUSA. | rpu3ma. CUMMETpHs, CEUeHUSI U 00bEeM IIPU3MBL.
W3mepenns B reoMeTpun | [Tapannenenunen. Ky6. Cummerpusi, ceueHus: 1 00beM napasuiesenunesa.
- [Inpamupa. IlpaBunbHas nupamuga. YcedeHHas nupamuzga. Terpasnp. Cummerpus,
ceueHus: U 00beM MUPaMHUIBI.
- [IpeacraBineHne O MpaBWIBHBIX MHOTOTpaHHHMKax (TeTpa’ape, KyOe, OKTasupe,
JOJEKa’Ape U UKOCAIPE).
IpaKkTHYeCKHE 3aHSATHS. 10
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- [TocTpoenue n300paskeHU pa3TUIHBIX BHIOB MHOTOIPAaHHUKOB.

- [TocTpoenue ceuenuid, pa3BEPTOK MHOTOTPaHHUKOB.

- [lmomaae MOBEpXHOCTH.

— Buasl cumMmerpuit B mpoctpancTBe. CUMMETpHsI TeJl BpPAIICHUSI U MHOTOT'PaHHUKOB.

- Hunuaap m konyc. YceueHHbIH KoHyc. OCHOBaHUE, BBICOTa, OOKOBasi MOBEPXHOCTb,
oOpa3yromias, pa3BepTka. OceBble CEUCHUS U CEUCHUs, TapasuieIbHble OCHOBAHHUIO.

- [ap u cepa, ux ceuenus. KacarenpHast miockocTts k chepe.

- Brruncnenue mionaay moBepXHOCTEH MWIMHIpA U KOHyca. Beraucienne oobema mapa u
Ionaau cepsl.

— Brruncienue oniaaei 1 o0beMOB.

— [TogoOue Ten. OTHOUIEHHMS TTONIAAEH MOBEPXHOCTEH U 00bEMOB MOJOOHBIX Tell

Tema 7.3. Koopnunarel 1 | CogepxaHue y4eOHOI0 MaTepuaJia: 4
BEKTOPBI - [IpsimoyrosnbHast (lekapToBa) CUCTEMa KOOPAMHAT B MpocTpaHcTBe. PopMysa paccTOSHUS
MEXy IByMs Toukamu. BexTopsl. Monyns BekTopa. PaBeHcTBO BeKTOpOB. Ci10’KEHHE BEKTOPOB.
YMHOXKXEHHUE BEKTOPA HA YMCII0. Pa3iioxkeHne BEKTOpa 110 HAIPABICHUSAM.
- VYron Mexny nByms Bekropamu. lIpoexnmsa Bektopa Ha ock. KoopaunHarel BekTOpa.
CkayisipHOE NpPOM3BEACHUE BEKTOPOB. lcronb30BaHHME KOOPAMHAT M BEKTOPOB IIPH PELIECHUU
MaTeMaTHYeCKUX U NPUKIJIAJHBIX 3a7ad.
IIpakTH4eckue 3aHATHA. 8
- Bexkropsl. [leiicTBus ¢ BeKTopamHu. JlekapToBa cucTeMa KOOpANHAT B TPOCTPAHCTBE.
- VYpaBHEHHE OKPYKHOCTH, CHEPHI, MIIOCKOCTH.
- Paccrosnue mexay Toukamu. /[elicTBHS ¢ BEKTOpaMH, 3aJaHHBIMA KOOPJAUHATAMMU.
- CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
- BektopHoe ypaBHEHME IpsAMOM UM IUIOCKOCTH. lcmonp3oBaHWe BEKTOpOB IpU
JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPHUHU.
- ITpoBepounast pabota «I'eomeTpusi»
[IpomexxyTouHast arTecTanus: 18
Bcero: 174

1 XapakTepUCTHKY YPOBHS OCBOEHHsI yUeOHOTO MaTepralia HCIOIb3YIOTCS CIIEAYIOINe 0003HaYCHUS:

1 — o3HaKOMUTENbHBIN (Y3HABaHUE paHee U3yUYEeHHBIX OOBEKTOB, CBOWCTB);

2 — penpOyKTUBHBIN (BBIMOIHEHUE JEATEIBHOCTH N0 00pa3Ily, HHCTPYKIIMU HIIH MO/ PYKOBOJICTBOM);

3 — mponykTrBHas (TUIAHKPOBAHKE U CAMOCTOSITENIbHOE BHITIOJTHEHHUE JEATEIbHOCTH, PEICHNE MMPOOJIEMHBIX 33]1a4).
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2.3. XapaKTepuCTHKA OCHOBHBIX BH/I0B YUeOHO¥ /1esiTeIbHOCTH CTY1EeHTOB

Cooepcanue odyuenusn

Xapakmepucmuka 0CHOGHbBIX 61008 YUeOHOU OeameIbHOCHU
oodyuarouezoca (Ha yposene yueoHvIx 0eiicmeuil)

BBenenue

. O3HaKOMIJICHHE C POJIbI0 MAaTEMAaTHUKHM B HAYKE, TCXHHKE,
9KOHOMUKCE, I/IH(bOpMaI_[I/IOHHBIX TCXHOJOTHUAX H HpaKTquCKOﬁ
JACATCIIBHOCTH. O3HaKOMJIEHHE C neisIMU M 3aJadyaMd HU3Yy4YCHUA

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 mnpuOMMKEHHBIX 3HAUYEHWW BEIIMYMH U

MOTPEIIHOCTEH BBIYMCICHUN (A0CONIOTHOM M OTHOCHTENBHON);
CpaBHEHHE YHMCIIOBBIX BBIPa)KEHUII.

. Haxoxnenne ommOoOKk B MpeoOpa3oBaHUsIX W BBIYUCICHHUIX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMmbl)

KopHu, crenenn,
JOorapu(pmol

. O3HakomyIeHME C TIOHSATHEM KOpHS N-W  CTEMNEHH,
CBOMCTBAMHM PAJUKAJIOB U NIpaBUJIaMU CPABHEHUSI KOPHEH.

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

. [Ipeobpa3oBaHue 4YHUCIOBBIX W OYKBEHHBIX BBIPAKECHU,
CoAEpKaINX PaTUKaIbI.

. Boimonnenue pacueroB 1o ¢opmynaMm, CcoAepKaiiuM
paauKaabl,  OCYHIECTBISAE  HEOOXOAMMBIE  TOACTAHOBKU U
npeoOpa3oBaHus.

. OrnpezenieHne paBHOCUIIBHOCTH BBIPAKEHUM C paguKallaMu.
Pemienue uppanmoHanbHbIX YPaBHEHUN.

. O3HakoOMJICHHE C TIOHSTHEM CTEMEeHU C JEeHCTBUTEIbHBIM
IOKa3aTeJieM.

. HaxoxneHne  3Ha4eHMl  CTENEHW, MCHOJB3YyS  IIpHU
HEO0OXOIUMOCTH HHCTPYMEHTAIbHBIE CPEJICTBA.

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

. @opMyJIMPOBAHUE  CBOWCTB  CTeNeHel.  Beruucienue
CTEIEHEN C PAallMOHAJIBHBIM MOKA3aTEIEM, BBIIIOJIHEHUE MPUKUIKU
3HAYEHUS CTENIEHU, CPABHEHUE CTEIEHEN.

= [Ipeobpa3oBaHre 4YHUCTOBBIX U OYKBEHHBIX BBIPAKECHUIA,
coAepKalluX  CTENEHH, TMpPHUMEHAS  CBOMcTBa.  PemeHue
[0Ka3aTeJIbHBIX YPABHEHUM.

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

IIpeodpa3oBanne
ajnredOpanyecKkux
BbIPAKEHU

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

. Onpenenenue o0nactu JIOITYCTHUMBIX 3HAUEHUN
jJorapuMUUecKoro BbIpakeHUs. Pernenue JorapupmMUUYECKHX
YPaBHEHUNU

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC TOHATHUSA

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




OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOIOKECHHEM.
" DOopMyIMpOBaHUE  ONPEACICHUM  TPUTOHOMETPUYECKUX
(GyHKUUH U1 YIJIOB MOBOPOTA M OCTPBIX YIVIOB MPSIMOYTOJIBHOIO
TPEYroJbHUKA 1 00BSICHEHNE X B3aUMOCBS3H

OcHoBHBIC = IIpuMeHEHHE OCHOBHBIX TPUTIOHOMETPHYECKHX TOXKIECTB
TPUTOHOMETPHYECKHE JUI BBIYMCIICHUS 3HAUYEHUH TPUTOHOMETPHUYECKUX (DYHKIHMHA 110
TOXKIECTBA OJIHOM M3 HUX
IIpeoOpasoBanus = N3yueHnne OCHOBHBIX (OPMYJI TPUTOHOMETPHUHU: (HOPMYJIbI
NnpocTefmux 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 TPUTOHOMETPUUECKUX YPABHEHUM.
ypPaBHEHHS U = [IpumeHeHnne OOIIMX METOAOB pEIIEHUs ypaBHEHMH
nepasencmea (mpuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJl pa3jIOKEHUs Ha
MHOKUTEIH, 3aMEHBbI HIEpPEMEHHOIN) pu peleHnn
TPUTOHOMETPUUECKUX YPaBHEHUH.
= YMeHue oTMeuaTb Ha Kpyre peleHus MpPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKCHHYC, aDKKOCHHYC, | ® O3HakoMJIEeHHE c IIOHATHEM 00paTHBIX
APKTAaHIr'eHC Yuciaa TPUTOHOMETPHUUECKUX (PYHKIIHA.
= W3ydyeHnue  ompenencHuil  apKCHUHYcCa,  apKKOCHHYCA,

apKTaHreHca uwucina, ¢GopMynupoBaHHE UX, H300pakeHHE Ha
€AMHUYHON OKPYKHOCTH, IPUMEHEHUE NIPHU PELICHUN YPaBHEHUIN

®YHKIMU, UX CBOVMCTBA U TPAOUKHU

®yukuun. [lonsaTue o
HeNnpepLIBHOCTH
byHkumnu

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

. O3HakoMJIeHHE ¢ TOHATHEM TIpaduKa, ONpeseseHue
NPUHAAIEKHOCTH TOYKM rpaduky ¢yHkuun. OnpeneneHue o
dbopmyne TpocTeiiield  3aBHCUMOCTH, BHJa €€ rpaduka.
Beipaxxenue no ¢popmyiie oJHON MepeMEHHON Yepes Apyrue.

. O3HakoMJIeHHE C oTpeieIeHuEM byHKIMH,
(bopMynupoBaHUe €ro.

= Haxoxxnenune obGnactu omnpeneneHuss U 00JacTH 3HAYEHUU

byHKIIMHN

IpuMepamMu

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

npoueccax 1 sBJIeHUAX

= O3HakomiieHHE c IpuMepamMmu (YHKIIMOHATIBHBIX
3aBUCUMOCTEN B PEABHBIX MPOLECCAaX U3 CMEXHBIX JUCLUIIINH.

= O3HakoMiIeHHME €  JOKa3aTeIbHBIMU  PaCCyKICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEWHOW W KBaJApaTWUYHOW (YHKUUH,
MPOBEJICHUE  MCCIEAOBAaHUS  JIMHEWHOW, KYCOYHO-JIMHEIHOM,
NpOOHO-TMHEHHOW M KBaApaTUYHOM (YHKIMI, MOCTpPOECHUE HX
rpajuxoB. Iloctpoenne u  uTeHue TrpapuKOB  (PYHKIIHIA.
HccnenoBanue GyHKIHUH.

. 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 cBoiicTs
(GyHKUMH TpH HMCCIEIOBAaHWW YPAaBHEHHH M pEIICHWU 3agad Ha
IKCTPEMYM.

. O3HaKOMJICHHE C TIOHSITHEM CJI0XKHON (PYHKIUHU
CreneHnble, = Boruncnenue 3HaueHuit GyHKIMI 110 3HAYSHUIO apryMeEHTa.
NoKa3aTejbHbIE, = OmnpeneneHue TONOXKEHUS TOYKM Ha rpaduke Mo 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
¢pyHKunH GbyHKIHIA.
. Pemenne moka3aTeNbHBIX U JIOTapU(MUYECKUX ypaBHEHHUN
Y HEPaBEHCTB M0 U3BECTHBIM AJITOPUTMAM.
o O3HaKOMJIEHHE C MOHSITHEM HENPEPHIBHON NMEPHOANYECKON
byHkuy, (GopMynHpoBaHHE CBOICTB CHHyca U KOCHHYCA,
MOCTPOCHUE UX IPaPHUKOB.
. O3HakOMJIEHHE C MOHSATHEM TapMOHUYECKHX KojeOaHui u
[IpUMepaMu TapMOHUYECKUX KOJIEOAHUM JJIsl ONUCAHUS MPOLIECCOB
B (hu3HKe U Ipyrux o0JIacTIX 3HAHUS.
o O3HaKOMJIEHHE C MOHSATHEM pPAa3pbIBHOM MNEPHOANYECKON
byHKIIMKM, (GOpMYyTUpOBAHHWE CBOICTB TaHIeHCAa M KOTAHIEHCA,
MOCTPOCHUE UX IPaQHUKOB.
. [Ipumenenue cBONCTB (YyHKIUH Al CpaBHEHHs 3HAUCHUU
TPUTOHOMETPHUYECKUX (YHKIWH, pPEIICHUS TPUTOHOMETPHUUECKUX
YpPaBHEHUU.
. [MocTtpoenne rTpagukoB OOPATHBIX TPUTOHOMETPHUYECKUX
GbyHKLIUH 1 onpeiesieHne o TpadukaM UX CBOMCTB.
. Brinonnenue npeoOpa3zoBanus rpaguKoB
HAYAJIA MATEMATUYECKOI'O AHAJIM3A
ITocaenoBarenbHOCTH . O3HakoMJIeHHE C MOHITHEM YHUCIIOBOM

MOCIIeA0BATEIHHOCTH, CIIOCO0AMU €€ 3a/IaHus, BBIYMCICHUSMU €€
YJIEHOB.

= O3HakoMJIEHHE C IOHATHEM IIPEJENa MOCIEA0BATEIbHOCTH.
. O3HaKOMJIEHHE C BBIUYMCICHUEM CYMMBI 0ECKOHEUYHOT 0
YHCIOBOTO psia Ha TpPUMEPE BBIYHCICHUS CYMMBI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOIN MPOTPECCUH.

. Pemenne 3amay  Ha npuMeHeHHE (OPMYJBI  CYMMBI
0ECKOHEYHO yOBIBaIOIIEH reOMETPUUECKON MPOTrPECCHH
IIpousBognas u ee . O3HakoOMJIEHHE C TIOHATHEM POU3BOTHOM.
NpuMeHeHHe . N3yuenne u GOpMyTHpOBaHHE €€ MEXaHHYECKOTO W

reOMETPUYECKOTr0 CMBICNIA, H3YyY€HHE alrOpUuTMa BBIYUCICHHS
MPOU3BOHONW HAa TIpUMepe BBIYMCICHHS MIHOBEHHON CKOPOCTH H
YIIJI0BOTO KO PHUIIMEHTa KacaTeIbHOM.

= CocrapneHnre ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.

. VYcBoenne — mpaBmwi AU QepeHIUpOBaHUSA,  TAOIUIIBI
NPOM3BOJMHBIX  JJEMEHTApHBIX  (DYHKIMA, TPUMEHEHHE  JUIS
muddepeHpoBanus  (QYHKUMNA,  COCTAaBICHHMS  YpaBHEHUS
KacaTeJIbHOM.

. W3yuenne TeopeM O CBA3M CBOWCTB (YHKUUH U
IPOM3BOTHON, (OPMYIHPOBKA UX.
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= [IpoBenenne ¢ MNOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUSA
GbyHKIMH, 32 TaHHOU (HOpMYIIOH.

. YcTaHOBIEHUE CBSI3M CBOMCTB (DYHKIIMHM M TPOU3BOIHOU I10
uX rpapukam.
. [lpumeHeHne MTPOM3BOAHOM Ui pEUIEHUS 3a1ad  Ha

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

IIpousBoaHasi u
HHTErpaJ

. O3HakoMJICHHE C TIOHATHEM HHTErpaia i nepBooOpa3Hoi.

= W3yuenue npaBuiia BBIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— Jlelibnuna.

= Pemenne 3amau  Ha cBA3b  NepBOOOpa3sHOM 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

YPABHEHUWSA U HEPABEHCTBA

YpaBHeHUsI H CHCTEMBbI
YPaBHeHUil
HepaBencrBa u
CHCTeMbl HEPABEHCTB C
JABYMS IlepeMeHHbIMH

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

. N3yuenune Tteopunm paBHOCUIBHOCTUM YPAaBHEHUW U €€
npuMmeHeHus. [loBropeHue 3amucu  pelmIeHHs]  CTaHJAPTHBIX
yYpaBHEHUM, MPUEMOB MPeoOPa30BaHUs YPABHEHUHN JIJIsl CBEJICHUS K
CTaHJIAPTHOMY YPaBHEHHUIO.

. Pewenne palMOHAIbHBIX, UPPALMOHAJIBHBIX,
[IOKAa3aTeNbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.
. Hcnonb3oBanue cBoiicTB u rpadukoB (yHKUMNA Ams

pemieHuss ypaBHeHHH. [loBTOpeHHE OCHOBHBIX HPUEMOB pELICHUS
CUCTEM.

o Pemenne ypaBHEHHH € TPUMEHEHHUEM BCEX IIPUEMOB
(pa3noXeHusT Ha MHOXHTEIH, BBEJIEHHS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Irpa)iuecKoro MeTo/1a).

= Pemenne cuctem ypaBHEHUH C NPHUMEHEHUEM pa3IMYHBIX
Croco0O0B.

. O3HakoMJIeHHE ¢ OOIMMU BOIIPOCAMHU PELICHHS 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/lad M3 pPa3IMYHbIX oOnacTteil Hayku u
npakTUKu. VHTepnpeTupoBaHue pe3ysbTaTOB C YYETOM pealbHBIX
OrpaHUYECHUN

3JEMEHTHBI KOMBUHATOPUKH, TEOPUHM BEPOATHOCTEN U CTATUCTHKHA

OcHOBHBIE IOHATHUSA
KOMOUHATOPUKH

- W3yuenne mnpaBuiaa KOMOWHATOPUKH W TNPUMEHEHHUE MpU
peleHn KOMOMHATOPHBIX 3a]1ay.

- Pemenne KOMOMHATOPHBIX 337a4 METOJOM Iepebopa u Mo
MIPaBUITy YMHOXEHUSI.

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

. OObscHeHHe M TpuMeHeHHe (OpMyN IJs BBIYUCICHUS
pa3MeIIeHN, IEPECTAaHOBOK U COUYETAaHUM MPU PELICHUH 3a/1a4.
. O3zHakomseHne ¢ OuHOMOM HpIOTOHAa M TpEyroJbHUKOM
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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.
" PaccmoTpenue npuUMEpOB  BBIYHCIEHUS  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 YUCJIOBBIX
JIAHHBIX, BBIYNCIIEHUE UX XapPaKTEPUCTHUK
I'EOMETPU
IIpsiMble ¥ MJIOCKOCTU B | ® ®opMyJIUPOBKAa U TIPUBEACHUE JI0KA3aTEJIbCTB MPHU3HAKOB

NPOCTPAHCTBE

B3aMMHOTI'0 PACIOJIOKEHUS MPSAMBIX U IUIOCKOCTEH. Pacrio3HaBaHue
Ha 4YepTekax M MOAENAX PA3JIMYHBIX CIIYy4aeB B3aWMHOIO
PAacIOJIOKEHUS NPSIMBIX M INIOCKOCTEN, ApIyMEHTHUPOBAHHUE CBOUX
CYXKJICHUH.

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

= BrinosiHeHue NocTpoeHus yriaoB MeXAY NPSMBIMH, IPSIMOU
U IUIOCKOCTBIO, MEXKAY IUIOCKOCTAMM IO OIIMCAaHHIO U
pacrno3HaBaHUE UX HA MOJEIIAX.

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

. N300paxkenne Ha pHUCYHKax M KOHCTPYHPOBAHME Ha
MOJIEJISIX NEPIEHIUKYIAPOB U HAKIOHHBIX K IUIOCKOCTH, NPSMBIX,
MapaJUIEIbHBIX INIOCKOCTEH, YIVIOB MEXKY IIPSIMOU U INIOCKOCTBIO U
000CHOBaHNE TOCTPOCHHUSI.

. Pemenne 3a1a4 Ha BBIYMCIIEHME T€OMETPUYECKUX BEIMYHH.
OnucelBaHME PAaCcCTOSAHMS OT TOYKU O IUIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEXAY IIIOCKOCTSMH, MEXKIY CKPEIIMBAIOIIIMHUCS
HOPSAMBIMU, MEKAY MPOU3BOIBHBIMH (PUTypaMu B IPOCTPAHCTRBE.

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

= N300paxenne Ha uepTekax M MOJENSIX pacCTOSHUS U
000CHOBaHME CBOMX CyXIeHMHA. OmnpeneneHHe M BBIYHCICHHUE
paccrossHui B mpocTpaHcTBe. [lpumenenue ¢opMyn U TeopeM
IJITAHUMETPUH IS PEIICHUS 3a1a4.

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

- [Ipumenenne Teopuu 111 OOOCHOBAHUS MOCTPOCHHM U
BBIYMCIICHUM.

- ApryMEHTHpOBAaHHE CBOUX CYXIEHUH O B3alMMHOM
PacnoI0KEeHUN NPOCTPAHCTBEHHBIX PUTYP

MHororpanHuKHu

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

. N3006paskeHre MHOTOTPaHHUKOB M BBIIIOJIHEHNE TIOCTPOCHUS
Ha U300paXKeHUAX U MOJAEISX MHOTOIPaHHUKOB.

= Boluucnenue  JIMHEMHBIX  JJIEMEHTOB W YIVIOB B
MIPOCTPAHCTBEHHBIX KOHQUIypalusix, apryMEHTHUPOBAHHE CBOMX
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CYKICHU.

. XapakTepucTuka ¥ H300paKeHHE CeueHHs, pa3BEpTKU
MHOI'OI'PaHHHUKOB, BBIYMCICHHUE IUIOIAAEH TOBEPXHOCTEH.

. [locTtpoenne mpocTeHIIMX CEYEHUH KyOa, IpPU3MBI,
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.
. Hcnonb3oBanne mpruOOPETEHHBIX 3HAHUH JIJIST KCCIICI0OBAHUS
1 MOJICJIMPOBAHUS HECJIOKHBIX 3a/1a4.
. N300pakeHNe OCHOBHBIX MHOTOTPAHHHKOB W BBIITOJIHCHUE
PUCYHKOB TI0 YCJIOBHSIM 3a/1a4
TeJsia moBepxXHOCTH . O3HakOMJICHHE C BHJIaMH TeJ BpamleHus, popMyIupoBaHue
BpalleHus MX 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, PAaCCTOSIHUH, yIIIOB, Tuiomaaei. [IpoBenenue nokasaTenbHbBIX
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,
reoMeTpuu aKCUOMaMH U CBOMCTBaMH.
= 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 NMpUMEHeHue Qopmys
BBEIYHCIIEHUS 00BEMOB.

. WN3yyenne  ¢opmyn i  BBIUMCIACHHS  IUIOIIaaed
MMOBEPXHOCTE MHOTOIPAHHUKOB U TEJ BPAIIEHHUS.
= O3HakoMJI€HME C  METOJOM  BBIYMCIEHUS  IUIOLIATU
MMOBEPXHOCTHU C(HEpHI.
. Pemienue 3agau Ha BBIUMCIEHUE IUIOMIAJEH MOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJI

Koopaunarel n BekTOpHI | ® O3HakoMIJIEHHE C IOHATHEM BEKTOpa. M3ydeHue nekapToBoi

CHUCTC-Mbl KOOpJAWHAT B IMPOCTPAHCTBEC, MOCTPOCHUC IO 3aJaHHBIM
KOOpJAUHATaM TOYCK U HHOCKOCTeﬁ, HaXOXJACHUC KOOPAUHAT TOYCK.

. Haxoxnaenue ypaBHEHHI OKPYXHOCTH, c(hepbl, MIOCKOCTH.
Beruncienne paccTossHUN MEK1y TOYKAMH.
. N3yueHne  CBOWCTB  BEKTOPHBIX  BEIMYMH, IMPABUII

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

. [IpuMeHeHne Teopuu NpU pPElICHUH 3a/1ad Ha JIEUCTBUS C
BEKTOPAMH.
. N3yuenne CKAJIIPHOTO ITPOU3BEICHUS 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 JJOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUU
(6] B3aUMHOM PacCIIOJIOKCHHU N IIPpAMBIX u IJIOCKOCTEH C
HCIOJIb30BAaHUEM BEKTOPOB

3. YCJOBUS PEAJIM3AIIAN PABOUYEN ITPOT' PAMMbBI YYEBHOM JACHUILIAHBI

3.1. TpeboBaHMsI K MUHUMAJIbLHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecredeHUuIo

Peanu3zanus yueOHOW DUCHUIUIMHBI TpeOyeT HaIWM4us Y4eOHOro KaOWHETa, OCHAIEHHOTO
CHeHaIN3UPOBAaHHON y4eOHOM MebOesbIo U CpeAcTBaMU 00yUYEHHUSI.

O6opynoBanre y4eOHOro KaOWHETa: TMOCAJO0YHBIE MECTa MO KOJMYECTBY OOYYArOIIMXCS;
pabouee MeECTO MpErnoAaBaTeis; KOMIUIEKT Y4eOHUKOB IO MaTeMaThKe, KOMIUIEKT HaIJIsIHbIX
MOCOOMI1; KOMILJIEKT TECTOBBIX U MHIUBUIYAJIbHBIX 3aJJaHUH.

Texnuueckue cpencta oOydeHHs: HHTEPAKTUBHAS JOCKA C JIMIIEH3MOHHBIM MPOTPAMMHBIM
obecrieueHneM, MYITETUMEIUHHOE 000PYI0BaHKE, CBOOOIHBIN TOCTYI B MHTCPHET.

IIpu peanuzanuu paboueid mporpammbl yueOHOM aucuurumasl OY /(.04 «MaremaTuka»
MOYET OBITh MCITOJIb30BaHO MporpamMmmHoe obecrieuenue Big Blue Button (BBB), Moodle, SI-awuck.

3.2. AupopmannonHoe odecneyenne. [lepeuens pekomeHayeMbIX y4eOHbIX H3IaHMIA,
HHTEPHET-PecypcoB, J0NOJHUTEIbHOM JINTEPaTyphI
OcHoBHas aUTEpaTypa:

1. KouetkoBa, 1. A. Marematuka. [Ipaktukym : yueobnoe mocooue / M. A. Koderkona,
K. U. Tumomxko, C. JI. Cenezenb. — MuHCK : PecnyOnmKkaHCKHT HHCTUTYT MPO(ECCHOHATBLHOTO
obpazoBanus  (PUIIO), 2018. — 505 <c. - ISBN 978-985-503-773-7. — URL:

http://www.iprbookshop.ru/84874.html (nara o6pamenus: 29.05.20). — Pexxum moctyma: s
aBTOpH3. NOJIb30BATENEN. — TEKCT : AJIEKTPOHHBIN.

2. AxmerranueBa, B. P. Maremaruka. Jlunelinas anre6pa : yuebnoe nmocodue / B. P.
AxmerranmeBa, JI. P. TamgyrmunoBa, M. MW. TangyrauHoB. — MockBa: Poccuiickuii
rOCy/IapCTBeHHBIM yHUBepcHuTeT mpasocyaus, 2017. — 60 c. — ISBN 978-5-93916-552-5. — URL:
http://www.iprbookshop.ru/65863.html(zara obpamenus: 29.05.20). — Pexum moctyma: s
aBTOPH3. NOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

3. lopromikun, A. I1. Matemaruka: yuebnoe nocooue / A. I1. ['opromkus ; 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 o6pamenus: 29.05.20). — Pexxum moctyma: s
aBTOpU3. NOJIb30BATENEN. — TEKCT: 3JIEKTPOHHBIN.

4. ®omunsbix, E. . Marematuka. [Ipaktukym : yueOnoe nocobue / E. . ®omunbIX. —
Munck : Pecniybnukanckuii FHCTUTYT npodeccruoHaibHoro obpasosanus (PUIIO), 2017. — 440 c. —
ISBN 978-985-503-702-7. — URL: http://www.iprbookshop.ru/84911.html (mata oOGpamicHwus:
29.05.20). — Pexxum octyna: 11t aBTOPH3HP. MOJIb30BaTENeH

5. Kopo6eitaukosa, 1. FO. Matematuka. Teopust BeposiTHOCTEH : yaeOHOE TTOcoOue Jist
CIIO / U. YO. KopoGeitnukosa, I'. A. Tpy6eukas. — Caparos : [IpodobpaszoBanue, 2019. — 154 c. —
978-5-4488-0344-4. — URL: http://www.iprbookshop.ru/86073.html (1ara obpamenus: 29.05.20). —
Pexum nocrtyna: 11 aBTOpr3. OJIb30BaTENE. — TEKCT : 3JIEKTPOHHBIN.

6. MyxamernunoBa, P. I. Maremaruka. I[loaroroBka k @enepanbHOMY HWHTEpPHET-
9K3aMeHy: ydeOHo-meronuueckoe mnocobue mus CIIO / P. I MyxamernunoBa. — CapatoB :
[TpodhobpazoBanmue, 2019. — 117 C. — 978-5-4488-0256-0. — URL:

http://www.iprbookshop.ru/83655.html, (nara o6pamenus: 29.05.20). — Pexum nocryma: s
aBTOPH3. MOJIb30BaTENEN. — TEKCT : 2IEKTPOHHBIN.
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JlononHuTeNbHAS TUTEPATYpA:

1. bammvako M.M. Maremaruka: anreOpa ¥ Hadajda MaTeMaTHYEeCKOTO aHAIIM3a,
reoMeTpusi: y4eOHUK JJisi CTYACHTOB Npo(eCcCHOHAIbHBIX 00pa30BaTEIbHBIX OpraHU3aIHil,
ocBauBaronux npodeccun u cnenuansuoctu CI10. — M.,2017.

2. bamvakor M.UM. MaremaTtuka: anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHAJIN3a,
reomerpusi: COOpHUK 3amad NpOoQHILHON HAMPaBICHHOCTH: yd4eO. mocoOme [UIsl CTYACHTOB
npodeccuoHaNbHBIX 00pa30BaTEeNIbHBIX OPraHu3allii, OCBAaUBAIOIINX NMPo(eccur U CrelrnaIbHOCTH
CIIO. - M.,2017.

3. bamvakor M.UM. MaremaTtuka: anrebpa W Hadajla MaTeMaTHYECKOrO aHAJIN3a,
reoMeTpus: 3agayHuUK: yd4eO.mocoOue UIsi CTYAEHTOB MpPO(ECCHOHATBHBIX 00pa3oBaTeIbHBIX
opraHu3zari, oceanBaromux npodeccun u cnenranbroctu CI10. — M.,2017.

4. I'yce B.A., I'puropseB C.I'., MBonruna C.B. MaremaTtuka: anreOpa u Hauana
MaTeMaTUYeCKOr0  aHaju3a, TeoMeTpus: Yy4YeOHHK [UIsi CTYJEHTOB  Mpo(eCCHOHAIbHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBanBarmuXx npodeccun u crnernuansHocta CI1I0. — M.,2017

HNuTepHer-pecypcsl:

1. http://www.exponenta.ru/educat/links/1_educ.asp#0 — Iloje3Hble CCHIIKHM Ha CalThI
MaTeMaTHIEeCKON U 00pPa30BaTEIbHOM HAIPABICHHOCTH: Y YeOHbBIE MATEPUAITBI, TECTHI

2. http://www.fXyz.ru/ - WHTepakTHBHBIA CHpPAaBOYHUK (OPMYJII M CBEACHHS IO
anredpe, TPUTOHOMETPHH, TEOMETPUH, (DU3HKE.

3. http://www.maths.yfal.ru — CrnpaBO4YHHUK COACPKHUT MaTe€puUag MO MaTEeMaTHKE
(apudmernka, anredpa, TPUTOHOMETPHSL, TEOMETPHS).

4. http://www.allmatematiks.ru — OcHoBHble GoOpMyJBl IO anredpe U TEOMETPHUH:
TOXIECTBEHHbIC TIPEOOPA30BaHHs, TPOTPECCUH, TIPOM3BOIHASL, CTEPECOMETPHSI U ITPOY.

5. http://mathsun.ru/ - cropus maremaTtuku. buorpaduu BeIMKUX MaTEMaTHKOB.

3.3. Meroauueckoe o0ecneyeHne o00pa3oBaTeIbHOr0 IMpomecca /i o0y4YyeHHs
MHBAJUI0B M JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 310POBbS

VYcnoBus oOpraHuzallul M COAEp)KaHUE OOy4YeHHMs M KOHTpPOJIA 3HAHWM WHBAJIUAOB M
oOyuatonuxcs ¢ OB3 nmo aucuunnune «MartemaTtuka» ONpenesitoTcss TPOrpaMMOil AUCIUIIIINHBL,
aIanTUPOBAHHON NIPU HEOOXOTUMOCTH JUIsl 00y4EeHHS YKa3aHHBIX O0YyYarOIIMXCSL.

Oprannzanust oOydeHus], TEKyIIed U MPOMEKYTOUHOW aTTECTAIlMN CTYICHTOB-UHBAIHUIOB U
ctynentoB ¢ OB3 ocymecTBisiercss ¢ y4eToM OCOOEHHOCTEH MCUXO(U3UUECKOTO pa3BUTHA,
WH/IMBUYaJIbHBIX BO3MOYKHOCTEH M COCTOSIHUS 370POBBS TAKMX OOYYAIOIIIIXCS.

Hcxonst n3 ncuxo(u3nyeckoro pa3BUTHS M COCTOSIHHMS 3[J0POBbs CTYACHTOB-WHBAIUIOB U
ctyneHToB ¢ OB3, opranusyrorcs 3aHSATHUS COBMECTHO C JPYrMMH OOydYaroIMMHUCS B OOLIUX
rpymmnax, HCHOJb3Yysl COLMANbHO-aKTUBHBIE U peQIEKCHBHBIE METOAbl OOy4YeHMsS CO3[aHus
KOM(pOPTHOTO TICHUXOJIOTMYECKOTO KIMMAaTa B CTYAEHUECKOW TPYIIE WM, TPH COOTBETCTBYIOIIEM
3adBJICHMM Takoro oOydarouierocs, IO MHIUBUAYaJbHOM Iporpamme, KOTOpasl —sBJseTcs
MOAM(HUIIMPOBAHHBIM BapHaHTOM OCHOBHOW paboueil mporpamMmbl JUCHHMIDIMHBEL. [lpu sTOM
Cofiep)KaHUe NPOTrpaMMbl JUCHUIUIMHBI HE M3MEHseTcs. M3MeHsoTcs, Kak MpaBuilo, (OPMBI
00y4eHUs1 M KOHTPOJIS 3HaHUH, 00pa30BaTeIbHbIC TEXHOJIOTHH U IUJAKTHYECKUE MaTePHAIIBL.

OOyyeHue CTYIEHTOB-MHBAIMJIOB U CTyAeHTOB ¢ OB3 Takke MOXET OCYyLIECTBIATHCS
WHIMBUIYAILHO W/WIH C IPUMEHEHUEM JUCTAHIIHOHHBIX TEXHOJIOTHIA.

JlucraHoHHOe o0ydyeHue ooecreunBaeT BO3MOKHOCTh KOMMYHHUKAIUI € MTperojiaBaresieM,
a TaKke ¢ JpyruMu oOydyaeMbIMH TOCPEICTBOM BeOMHApOB (HAIpUMEp, C HCIOJIb30BaHUEM
nporpaMmbl  SKYPE), 9To CIOCOOCTBYET CIUIOYCHHUIO TPYIIIBI, HANpPaBseT Y4EeOHYIO TPYNIy Ha
COBMECTHYIO pa0oTy, 00CyX/IeHue, IPUHATUE TPYIIIOBOIO PELICHHUS.

B yuyeOHOM mporecce s MOBBIIIEHUS YPOBHS BOCHPUATHS U TEepepabOTKH yueOHOM
UHPOPMAIIUN CTYICHTOB-UHBAIMAOB W CTyAeHToB ¢ OB3 mpuMeHSIOTCS MyIbTHUMEIUHHBIE U
CHelMaIN3UpPOBAHHBIE TEXHUYECKHE CpeICTBa IpHeMa-liepenayd y4yeOHOM wuH(popMmauuu B
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JOCTYIHBIX (hopMax Hns CTYAEHTOB C Pa3lIWYHBIMU HApYIICHUSIMH, OOECIIEYMBACTCS BBITYCK
aJbTEPHATUBHBIX  (OpPMATOB  TEYATHBIX MaTepuanoB (KpymHBIA  MPHQPT), AIEKTPOHHBIX
o0Opa3oBarenbHBIX pecypcoB B  (QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM  3IOPOBBS
00y4aroIuMXcsl, HATMYKE HEOOXOIMMOTO MaTePUAIEHO-TEXHUYECKOTO OCHAIICHUSI.

[TonGop m pa3zpaboTka y4eOHBIX MATEPHUATIOB MPOU3BOIUTCS MPEMOAaBATEIEM C y4eTOM
TOrO, 4YTOOBI CTYIEHTBI C HApPYIICHUSMH CllyXa T[OJydaldn WHOOPMALMIO BH3YyallbHO, C
HApYIICHUSMU 3pCHUS — ayJuaJbHO (HAmpuUMep, C HCIOJIB30BAaHUEM IPOrpaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: IIpenooasamenu, yuebHvle KYpCbl KOMOPbIX MpeOyIlom oOm CmyOeHmo8
BbINONIHEHUSL ONPEOeleHHbIX Cneyupuueckux oeticmsuil U npeocmasiaowux cooou npodremy umu
oeticmeue, HeBbINONHUMOE OJi CIYOEHMO8, UCNbIMbIEAIOWUX MPYOHOCIU C NePeosUNCeHUeM Ul
peuvto, obszanvt 6 PIIJ yuecmv smu ocobenmHocmu u npeonrazams CmyOeHmam-uHeaIuoam u
cmyoenmam ¢ OB3 anbmeprnamuenvle memoobi 3aKpenienus u3yuaemo20 Mamepuaid.

Jlisi OCYIIECTBIICHHS MPOLEAYP TEKYIIEro KOHTPOJIS YCHEBAEMOCTH M IPOMEXYTOYHOM
artectanuu oOydaromuxcs uHBaIUI0B U il ¢ OB3 QoHI OIEHOYHBIX CPEICTB MO JAUCIUILIINHE,
MIO3BOJISIFOIIUI OLEHUTh JOCTHIKCHUE MMM PE3YJIbTaTOB OOyUYEHHsI U YPOBEHb CHOPMUPOBAHHOCTH
KOMITCTEHIMH, MPETYyCMOTPEHHBIX YYCOHBIM TUIAHOM H padodeld MpOorpaMMOiN JIHCIMILIMHBI,
aIanTHPYETCsl 11 OOYYaIONIMXCSl MHBAUIOB M JIMI C OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI
C y4YETOM HWHIUBUAYAIBHBIX ICUXO(DU3HOIOTHUSCKIX OCOOeHHOCTEH (YyCTHO, TMHCHBMEHHO Ha
Oymare, NMHCBMEHHO Ha KoOMIbIOTEepe, B (opme TectupoBanuss u T.a1.). lIpu HeoOXomumocTH
00yJaronmmMcsi  TIPEOCTABISCTCS JOMOJIHUTEIHLHOEC BpeMs IS TOJATOTOBKM OTBETa IPHU
MIPOXOXK/ICHUH aTTECTAIIHH.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM JUCIUILIUHBI
Tekyuili KOHTPOJIb U OLIEHKA PE3yJIbTaTOB OCBOEHUS YUeOHON AMCLUILUIMHBI OCYILECTBIISETCS

npernojaBaresieM B Tpoliecce NpoBelaeHHs 3aHATHH. [Ipomexxyrodynas arrectanmus — B ¢opme
muddepeHpoBaHHOTO 3a4eta B 1 cemectpe, B hopMe sK3aMeHa BO 2 ceMecTpe

Pesynbrarel 00yuenus @OpMBI 1 METOBI KOHTPOJIS U

(OCBOEGHHBIE YMEHMUsI, YCBOCHHBIE 3HAHUS) OLIEHKH PEe3yJIbTaTOB 00yUEHUs
* JIMYHOCTHBIE: [TucbMeHHBINH KOHTPOJIb B opMe:
- ¢OpMUPOBAHHOCTH TPEJICTABIIEHUNA O MareMaTuke Kak | 1. [Ipoepounass pabora 1O
00 YHUBEPCAILHOM A3bIKE HayKH, Cpe/CTBE | TEMe «Kopnu, CTETICHH,
MOJICIMPOBAHUS SIBICHUH U MPOLIECCOB, UIESIX U METO/ax | Jorapupmbi»
MaTeMaTuKu; 2. IIpoBepounass pabora 10O
- TNOHMMaHME 3HAYMMOCTH MaTeMaTHUKU JUIsl HayyHO- | TeMe «DyHKII»
TEXHUYECKOTO Iporpecca, copMUPOBAaHHOCTh OTHOIICHHS | 3. [IpoBepounas pabora
K MaTeMaTHKe Kak K 4acTu oOuieuenoBedeckoil KynbTypsl | «[IponsBonHas U HHTErpa:»
yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHS MaTeMaTuky, | 4. [IpoBepounas pabora
HBOJTIOIMEN MaTeMaTHUECKUX UJIEH; «YpaBHEHUS U HEPABEHCTBA»
- pa3BUTHE JIOTUYECKOTO MBIIUIEHUS], TPOCTPAHCTBEHHOTO | 5. [IpoBepounas pabora
BOOOpa)K€HUsI, AITOPUTMUYECKON KYNBTYPbI, KpUTUYHOCTH | «DJIEMEHTBI KOMOMHATOPUKH,
MBILUIEHUsSI HA YPOBHE, HEOOXoAMMOM [uisl Oyayuieil | Teopuun BEPOSATHOCTEH u
npodeCCUOHAIBHOW JEATENbHOCTH, JJsl TPOAOJDKEHUS | MAaTEeMaTUYeCKON CTaTUCTUKI
o0pa3oBaHMs U CaMOOOPa30BaHUS; 6. [IpoBepounas pabota
- OBJIQZICHHE MaTeMaTH4YeCKMMHU 3HAHUSAMHM U yMEHHsIMH, | «[ eomeTpus»
HEOOXOJMMBIMU B TIOBCEAHEBHOW MXU3HU, IJII OCBOCHHS
CMEXKHBIX €CTECTBEHHO-HAyUHBIX JTUCUUIUTNH U | YCTHBIH ~ KOHTpOJdb B Qopme:
JUCIUIUINH TPOo¢dEeCCUOHATBHOTO IUKJIA, IS MOJYYEHHS | - HHAUBUAYAJILHOTO OMPOCa;
oOpa3oBaHMs B OOJIACTSIX, He TpeOyroumx yriyOneHHOH | - ppOHTAIBHOIO ONpoca;
MaTeMaTH4eCKOl MOATOTOBKY;
- TOTOBHOCTh M CIIOCOOHOCTh K oOpa3oBaHHio, B ToM | [IpomexyrouHas arrecramusi — B
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yHclie caMoOOpa30BaHUIO, Ha TMPOTSIKEHUU BCEH KHU3HU;

CO3HATEIHbHOE OTHOIIECHUE K HEMPEPHIBHOMY 00Pa30BAHUIO
KaKk  YCJOBHMIO  yCHEIHOW  mpodecCHOHANBbHON U
OOIIECTBECHHOM JICATCIBHOCTH;

- TOTOBHOCTb U CIOCOOHOCTb K CaMOCTOSITEJIbHOM
TBOPYECKOM U OTBETCTBEHHOW JIEATEIIbHOCTH;

- TOTOBHOCTD K KOJUJIEKTUBHOM paboTe, COTPYAHUUYECTBY CO
CBEPCTHHKAMH B  00pa3oBarelbHOW,  OOIIECTBEHHO-
MOJIC3HOM, y4eOHO-MCCIIEIOBATEIbCKOM, TIPOCKTHOH |
JIPYTHUX BUIOB JESTEIBHOCTH;

- OTHOIIEHHE K MpodecCHOHANbHON [EeATEIBHOCTH KakK
BO3MOKHOCTH y4acTHs B pelIeHu:  JINYHBIX,
OOLIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATHHBIX
npo0iem;

* MeTanpeaMeTHbIe:

- YMEHHE  CaMOCTOSTEJIBHO  ONpENeNsiTh  LEeu
NESTENIbHOCTH M COCTaBJIATh IUIAHBI  JIESTENbHOCTH;
CaMOCTOSITEJIBHO ~ OCYIIECTBIISIT, KOHTPOJUPOBATh |
KOPPEKTUPOBaTh  JESATEIBHOCTh;  MCIOJIB30BaTh  BCE
BO3MOXKHBIE PECYpPChl ISl JOCTHKEHHSI TOCTaBICHHBIX
nejael W peanu3aluy IJIAHOB JIESTEIIbHOCTU, BBIOMPATh
YCIIEIIHBIE CTPATErHH B Pa3JIMYHbIX CUTYAIUIX;

- YMEHHE MPOAYKTUBHO OOIIAThCS U B3aUMOJICHCTBOBATH B
MPOLIECCe COBMECTHOM AEATEIbHOCTH, YUUTHIBATH TTO3UIHH
OPYTUX  YYaCTHHKOB  JCATEIbHOCTH,  3((HEKTUBHO
pazpemiarb KOHQJIUKTHI;

- BIQJICHHC HaBbIKAMH  IIO3HABATCIHHOW, y4eOHO-
UCCIIEJIOBATENIbCKOM M TPOEKTHOW  JIESATENBbHOCTH,
HaBBIKAMHM  paspemnieHusi mpolsieM; CIOCOOHOCTh |
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TIOUCKY METOJ0B
pelieHus: MPakTUYeCKUX 3a7ad, MPUMEHEHHUIO Pa3TUuYHBIX
METOJIOB MTO3HAHUS;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOMN
H(}OPMAITMOHHON-TI03HABATENLHOM JIeATEIbHOCTH,
BKJIFOUYAss YMEHHUE OPHUEHTHUPOBATHCS B  PA3IUYHBIX
UCTOYHHMKAX WHGOpMAINN, KPUTUYECKH OILICHUBAaTh U
WHTEPIPETHPOBATh  MHPOPMAIMIO, TOJIY4aeMyl0 U3
pa3IMYHBIX UCTOYHUKOB;

- BIIQJICHUE S3BIKOBBIMH CpEACTBAMHU: YMEHHE SICHO,
JOTUYHO Y TOYHO U3Jarath CBOIO TOYKY 3pEHUs,
WCIIOJIB30BaTh aJICKBATHBIC SI3BIKOBHIE CPEJICTBA;

- BIIAJICHHE HABBIKAMH TO3HABATEIBHON pedrexchu Kak
OCO3HAHUE COBEPIIAEMBIX JEUCTBUA M MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YyJIETaTOB U OCHOBAaHUM, I'PAHUI] CBOETO
3HAHWS ¥ HE3HAHWsI, HOBBIX IMO3HABATEIbHBIX CPEACTB IS
WX TOCTHKEHUS;

- IIEJICYCTPEMIIEHHOCTh B TOMCKaX W MPUHSTHH pPEIICHUH,
CO00pa3UTETHLHOCTD u WHTYULUSA, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX MIPE/ICTABIICHH; CIIOCOOHOCTH
BOCIIPUHUMATH Kpacoty u TapMOHHIO MUDA;
* IpeAMeTHbIE:

- c(hopMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE Kak

dbopme nuddepeHIpoOBaHHOTO
3ageta B | cemectpe, B (Qopme
9K3aMeHa BO 2 ceMecTpe
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YaCTH MHPOBOM KYJIBTYphl M MECT€ MAaTeMaTHuKd B
COBPEMEHHOW IMBIIIM3AINH, CITIOCO0AX OMHUCAHUS SBICHUN
peaIbHOTrO MUpPA HA MaTEMaTHYECKOM SI3BIKE;

- c(popMUPOBAHHOCTH MPEACTABICHUI O MareMaTHYeCKHX
MOHATUAX KAK BAXKHEWIIMX MaTEeMaTHYEeCKUX MOJEISX,
MO3BOJISIOIIMX ONUCHIBATh M M3y4aTh pa3HbIE MIPOLIECCHI U
SBJICHUSI; TOHUMAaHHS BO3MOXXHOCTH aKCHOMAaTUYECKOIO
[IOCTPOEHUS MAaTEMATUYECKUX TEOPHIL;

- BIJIAJICHAE METOJAaMM JI0Ka3areIbCTB U aJTOPUTMOB
pellieHuss, yMEHME  MX  IPUMEHATh,  IPOBOJIUTH
JIOKa3aTeIbHbIE PACCYKICHUS B XOJI€ PEILICHHUS 3a1a4;

- BIQJCHHME CTAaHAAPTHBIMU IPUEMaMHU  PELICHUS
palMOHANIBHBIX M HMPpPAUMOHANbHBIX, [OKAa3aTEJIbHbIX,
CTENEHHbIX,  TPUTOHOMETPUYECKUX  ypaBHEHUH U
HEpPaBEHCTB, HUX CHUCTEM; HCIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOTPAMM, B TOM YMCJIE JUIsl TIOMCKA MYyTH
pelmieHusT W WUIIOCTpAalUU PELICHUs YpaBHEHUH U
HEPABEHCTB;

- c(OPMHUPOBAHHOCTh TIPEACTABICHUNH 00 OCHOBHBIX
MOHATUSAX MATEMaTUYeCKOr0 aHali3a W MX CBOMCTBax,
BJaJICHUE  YMEHHMEM  XapaKTepu3oBaTb  IIOBEJICHHUE
GbyHKIMA, WCHONb30BaHME TMONYYEHHBIX 3HAHUNA Ui
ONMCAHUS U aHAJIN3a PeaIbHbIX 3aBUCUMOCTEN;

- BJAJECHHE OCHOBHBIMU MOHATHSMU O IUIOCKUX U
IPOCTPAaHCTBEHHBIX  T€OMETPHUYECKUX  (QUrypax, HX
OCHOBHBIX  CBOMCTBax; C(HOPMUPOBAHHOCTh  YMEHHS
pacno3HaBaTh TI€OMETpUYECKHE (QUIypbl Ha uepTexkax,
MOJZIETISIX U B PEaJbHOM MHpPE; NMPUMEHEHHE H3yYEHHBIX
CBOMCTB reoMeTpu4ecKux Guryp u (Gpopmyin uis perieHus
FEOMETPUYECKUX 3a7ad M 3aJad ¢ IPaKTUYECKUM
CoJIepKaHHEeM;

- c(hOpMHPOBAHHOCTh TPEACTABIECHUN O Mpoleccax Hu

SABJICHUSAX, HMCIOIINX BCpOSITHOCTHBIfI XapakTep,
CTaTUCTUYCCKHX 38.KOHOM€pHOCTCfI B pc€aJlbHOM MHpPE,
OCHOBHBIX TIOHATHUAX BHGMCHTapHOfI TCOpHUU

BEPOATHOCTEHW;  yMEHHME  HAXOIAUTb U  OLICHUBATb
BEPOSITHOCTH HACTYIUUICHUS] COOBITUH B MPOCTEHIINX
IIPAKTUYECKUX CUTYallUsIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIyYalHBIX BEJIUYMH;

- BIAJCHUE HABBIKAMU  MHCIIOIB30BAaHUA  TOTOBBIX
KOMIIBIOTEPHBIX TPOrpamMM IPH PEHICHUH 3a]1a4.

OO0mme KpUTEPHH OLICHKH Pe3y/IbTATOB 0CBOCHHUSI Y4eOHOM TUCIUIIINHBI

B yCTHBIX U MHCbMEHHBIX OTBETAX CTY/IEHTOB Ha MPAKTHYECKUX (CEMUHAPCKUX) 3aHATHUSX, B
COOOLIEHUAX W JOKJIanax, 3cce M APYrux (opmax ayIUTOPHONH M CaMOCTOATENBbHOH paboThI, a
TakkK€ B TEKYIMX KOHTPOJBHBIX paboTax Y4MTHIBAIOTCS:
HEOOXOMMBIMU YMEHUSMH (B 00beMe MpOorpamMMmbl), JOTHYHOCTh M3JI0KEHHUS MaTepuiia, BKIOYast
0000111eHUS, BBIBOBI, COOJIIO/IEHNE HOPM JINTEPATYPHOI peuH.

O1eHKy «OTIMYHO» 3aCIyXKUBAaceT CTYIEHT, TBEPAO 3HAIOLIMKI NPOTrpaMMHBIN Marepual,
CUCTEMHO U TPaMOTHO M3Jaralouiii ero, JAEMOHCTPUPYIOIIUNH HEOOXOAUMBIH  ypOBEHb
KOMIETEHINH, 4Y€TKHe, C)KaTble OTBETHl Ha JIOMOJIHUTENIbHBIE BOIMPOCHI, CBOOOJHO BiIaJCOIINN

MMOHATUIHBIM aIlapaToM.
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OLEeHKYy «XOpomIo» 3aciIy’)KMBAeT CTYJIEHT, MPOSBUBLIMI IIOJIHOE 3HAHUE IPOTrPAMMHOIO
Marepuaia, JeMOHCTPUPYIOMIHH chOpMUPOBAHHBIE HA JTOCTATOYHOM YPOBHE YMEHHS U HaBBIKH,
yKa3aHHblE B IpPOrpaMMe€ KOMIIETEHIIMM, JONYCKAOIMUKA HENPUHUIUIHUAIbHBIE HETOYHOCTU IIpU
W3JI0)KEHUH OTBETA Ha BOIPOCHI.

O1EeHKY «YAOBJIETBOPUTEIbHO» 3aCIyXHBACT CTYICHT, OOHAPYKMUBIIMH 3HAHHUS TOJIBKO
OCHOBHOTO MarepHalia, HO HE YCBOMBIIMNA [eTalu, JOMYCKAIOUIMH OUIMOKU MPUHLUIUAIBHOTO
XapakTepa, JIEMOHCTPUPYIOIIMH HE 10 KOHIA C(OpMUPOBAaHHbIE KOMIIETCHIIMH, YMEHHUS
CHUCTEMaTU3UPOBaTh Marepuai v 1eJ1aTh BbIBOJBL.

OLeHKy «HeyI0BJIETBOPHTEJBHO» 3acily’)KUBaeT CTYACHT, HE YCBOUBIIUMN OCHOBHOI'O
coZiepKaHUsl Marepualia, He YMEIOUIMM cucTeMaTH3upoBaTh MH(OPMALKIO, JeaTh HEeOOXOAUMbIE
BBIBO/IbI, YETKO M I'PaMOTHO OTBEYATh Ha 3a/IaHHbIE BOIIPOCHI, JEMOHCTPUPYIOIINIA HU3KUN YPOBEHD
OBJIQJICHUS] HEOOXOIMMBIMH KOMIIETEHLIUSMHU.

OueHnBaHue CTYIE€HTA HA IK3aMeHe M0 Y4eOHO! TuCUMIIMHe

OLeHKa «OTJIMYHO» BBICTABISICTCA CTYACHTY, €CIM OH TIJIyOOKO M TMPOYHO YCBOWII
MIPOrpaMMHBIN MaTepua, HUCYEPIIbIBAIOIIS, TMOCIICI0BATEIbHO, YETKO U JIOTHYECKH CTPOWHO €ro
M3JIaraeT, yMEET TECHO YBSI3bIBATh TEOPUIO C MPAKTUKOM, CBOOOMHO CIPABISETCA C 3a7adyaMu,
BOMPOCAMU U JPYTUMHU BUJAMH TNPUMEHEHUS 3HAaHUM, HE 3aTpyIHAETCS C OTBETOM IpHU
BHUION3MCHCHHNU 3aI[aHI/II7I, HpaBI/IJII)HO O6OCHOBI)IBaCT HpI/IHﬂTOG pCHIeHI/Ie, BJIaACCT
Pa3HOCTOPOHHUMHM HABBIKAMH M TIPUEMAMHK BBIMIOJTHEHUS MTPAKTUYSCKHUX 3a/1a4.

OHGHKa «XOpOIlIO» BBICTABJISICTCSI CTYHGHTY, €CJIN OH TBépILO 3HACT MaTepI/IaJI, FpaMOTHO U 110
CYLIECTBY U3JIAaraeT ero, He AOIMYyCKas CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIMPOC, MPABUIHHO
HpI/IMeHﬂeT TeOpeTI/I‘ICCKI/Ie ITOJIOXKCHU A HpI/I pCHICHI/II/I HpaKTquCKI/IX BOHpOCOB Hu 3aJa4, BJIIaACCT
HEO0OXOMMBIMHM HaBBIKAMHU ¥ IPUEMAMH MX BBITTOJIHCHHUS.

OHGHKa «yIlOBJ'ICTBOpI/ITeJIbHO» BBICTABJISICTCS CTy,I[GHTy, €CJIN OH HUMECCT 3HAHUA TOJIBKO
OCHOBHOTO Marepuaja, HO HE YCBOWJI €ro JeTaneld, JO0NMyCcKaeT HETOYHOCTH, HEAO0CTaTOYHO
MpaBWIbHBIE (OPMYIUPOBKH, HAPYIICHUS JIOTHYCCKOH TIOCIEIOBATCILHOCTH B  HM3JIOKECHUU
MPOrPaMMHOTO MaTepuaa, UCIBITHIBACT 3aTPYIHEHUS MTPH BBHITTOTHEHUH MPAKTUYECKUX PaboT.

OlieHKa «HeY10BJIeTBOPUTEIbHO» BBICTABIISETCS CTYACHTY, KOTOPBIA HE 3HAET 3HAUUTEITHLHOMN
YacTU MPOTPaAaMMHOTO MaTepuaia, JOMyCKaeT CYIIECTBEHHbIE OIMOKU, HEYBEPEHHO, ¢ OONBITUMU
San}II[HGHI/IﬂMI/I BBIITOJIHSICT HpaKTI/I‘-ICCKI/Ie pa6OTBI.

IlepeyeHb BONPOCOB AJISl MOATOTOBKH K IK3aMEHY
1o y4eOHoi qucuunanne «Maremaruka

1. OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI.

2. Dynkiws y=Sinx, ee rpadyk U CBONUCTBA.

3. OyHK1IMS y=COSX, ee rpaduK U CBOMCTBA.

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

S. OyHkuus y=Ctgx, ee rpa@uk U CBONCTBA.

6. ITpeoOpa3oBanue rpauKoB.

7. YeTHble U HEUYETHBIE (PYHKIMU.

8. Bospacranue, yosiBaHHe QYHKIUU. DKCTPEMYMBI.

9. Cxema mccienoBaHus (pyHKITHH.

10.  ApkcuHyc, apKKOCHHYC, apKTaHT€HC, APKKOTAHT'€HC.

11. Omnpenenenue nmpou3BoaHou. [Ipupamenue aprymenTa, npupaiieHne QyHKIIHH.
12.  IlpaBuiia BBIYMCICHHS TPOU3BOTHBIX.

13.  Tlpowm3BomHas CIIOKHON (QYHKITHH, TPUTOHOMETPUICCKHIX (PYHKITHI.
14.  OcHoBHble popMysIbI U DHEpPEHITUPOBAHHUS.

15.  KacarenpHas k rpaduky QyHKIIUH.

16.  IlpousBoaHas B TEXHHUKE U (PU3HKE.

17.  Ilpu3Hak Bo3pacTaHHs UM YObIBaHUS (QYHKIIMH.

18.  Kpuruueckue TOUKM (PyHKIIMU, MAKCUMYMbI 1 MUHUMYMBI.

19.  HawuOonpiee n HanMeHbIIee 3HAYCHNS (DYHKIINH.
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20.  IlepBooOpaznasi. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

21. Tpu mpaBuIa HaXOXKEHUS TPOU3BOTHBIX.

22.  Tabmuma mepBoOOpa3HBIX.

23. [Tnomane kpuBoauHEHHOM Tpanennn. @opmyna Herotona-Jleitoauna.
24.  KopeHb N-0if CTETIEHU U €ro CBOICTBA.

25.  CreneHb ¢ pallMOHAIbHBIM OKA3aTeIeM U €€ CBOWCTBa

26.  IlokasarenmpHas QyHKIHS, ee rpaduK U CBOMCTBA.

27.  JlorapudMbl 1 KX CBOHCTBA.

28.  Jlorapudmuyeckas ¢pyHkuus, ee rpaduK U CBOICTBA.

29.  IIpuMeHeHue UHTETpaa.

30.  IIpousBomHas moka3aTelbHOU U JorapudmMuueckoi GyHKITUH, IepBOOOpa3HAS
noka3arenbHON QyHKIUY.

31.  AKCHOMBI CTEPEOMETPHH.

32.  Ilpocreiimne reoMeTpuyYeCKre Tella U UX MOBEPXHOCTH.

33.  IlapamnenbHOCTH MPSIMBIX, IPSIMON U TIIOCKOCTH.

34.  BzaumHOe pacroyioKeHHEe MPSMBIX B IPOCTPAHCTBE.

35.  [lapamienbHOCTP MIOCKOCTEH.

36. Terpasnp u mapaienenumne.

37. [lepneHMKyIAPHOCTD IPSIMBIX U IIIOCKOCTEH.

38.  IlepreHauKymsip U HAKJIOHHBIE.

39.  JIByrpaHHBIi yroi.

40.  IloHATHe MHOTOTPAHHUKA. BBIMYKIIbIE U HEBBIMYKIIbIE MHOTOTDAHHHKH.
41.  T'eomerpuueckoe Telo.

42.  llpusma. [Ipsmasi, npaBuibHast, HakJIOHHAsA. OOBEMBI IPU3MBI.

43.  Tlupamupa. [IpaBuibHas mupamMuaa u ee cBoiicTBa. Anopema. OObeM MUPaMUJIBL.
44, VYcedyenHas nupamu/a.

45.  IlpaBuiibHBIE MHOTOTPAaHHUKHU.

46. CumMeTpHs B IPOCTPAHCTBE.

47. CrnoxeHue 1 BbIUUTaHUE BEKTOPOB (Irpaduueckn).

48.  YMHOXeHHE BeKTopa Ha yncio. CBONCTBA YMHOXKEHHUS.

49. Kommnanapusie BexkTopsl. [IpaBuino napamienenunena.

50.  IIpsimoyronbHasi cucTeMa KOOpAMHAT B IPOCTPAHCTBE

51.  IlpaBuio cyMMbl, pa3HOCTH, IPOU3BEIECHUS BEKTOPA Ha YUCIIO.

52.  IIpocreiimme 3aa4 B KOOpJUHATAX.

53. CkansipHO€ TpOou3BeJICHUE BEKTOPOB.

54.  llentpanbHas, oceBas, 3epkanbHas cuMMmeTpus. [lapannensHblil nepeHoc.
55. Hunuuap. [nomans MoBepXHOCTH MUJIMHIPA U €T0 00BEM.

56.  Konyc. Ilnomaap mnoBepXHOCTH KOHYCA U €70 00beM.

S57. Cdepa u map. [Inomans cdepsl, 00beM 1mapa.

58.  KacarenpHas IIIOCKOCTb K cepe.

59.  Tlonsatue o6bemoB. CBOHCTBA 0OBEMOB.

60.  IloHsATHe MIApOB CErMEHTAa, IIAPOBOTO CJIOs, HIAPOBOT0 CEKTOPA M UX OOBEMBI.
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JIUCT PETUCTPALIUA W3MEHEHUI (AKTYAJIM3ALIAN)
PABOYEHU ITPOI'PAMMBI YHEBHOU JUCIUIIJIMHbI
OY .04 MATEMATHUKA

HaumMmeHnoBaHue crienuaibHOCTH
43.02.15 TloBapckoe U KOHIUTEPCKOE JI€TI0

Pabouas mporpamma yuebnoi aucruumabel OY/[.04 Martematuka Ha 2022-2023 y4deOHBIN
TOJl pAaCCMOTPEHA U TIEPEyTBEPKICHA HA 3aCEIaHUN [IUKJIOBOH METOJUYECKONH KOMUCCUU (PU3UKH H
MaTeMaTUYECKUX JAUCUUIUIMH 0€3 N3MEHEHUH.

ITporoxoin Ne 2 ot «05» cents0ps 2022 r.

IIpencenaTens HUKIOBOM MeToAYecKoil komuccuu ./ [[//7 " E. B. Tepaunrep
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JIUCT PETUCTPALIUA W3MEHEHUI (AKTYAJIM3ALIAN)
PABOYEHU ITPOI'PAMMBI YHEBHOU JUCIUIIJIMHbI
OY .04 MATEMATHUKA

HaumMmeHnoBaHue crienuaibHOCTH
43.02.15 TloBapckoe U KOHIUTEPCKOE JI€TI0

Pabouas mporpamma yueOnoi aucruumabel OY/[.04 Martematuka Ha 2023-2024 ydeOHBIN
TOJl pAaCCMOTPEHA U TIEPEyTBEPKICHA HA 3aCEIaHUN [IUKJIOBOH METOJUYECKONH KOMUCCUU (PU3UKH H
MaTeMaTUYECKUX JAUCUUIUIMH 0€3 N3MEHEHUH.

[Ipotokon Ne 10 ot «26» utons 2023 r.

IIpencenaTens HUKIOBOM MeToAYecKoil komuccuun 7/ [[/7“ | E. B. Tepaunrep

28



