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1.IMMACIIOPT PABOYEM ITPOI' PAMMBbBI YUEBHOM JTUCIUILIUHBI
OY1.04 MATEMATHUKA

1.1. Ob6aacTh npuMeHeHHs1 padoyeil MporpaMmbl

[TporpamMma oOrieoOpa3oBaTenbHON y4eOHOM muciuiuimHa «MaremaTukay MmpeaHa3HaYeHa
JUISL M3y4eHHs] MareMaTHKu B MpoQecCHOHaJIbHBIX oOpa3oBarenbHbiX opranuzamusx CIIO,
peam3yIonmx 00pa30BaTelIbHYI0 MPOrpaMMy CpeIHero oomero oOpa3oBaHHsS B Mpeaenax
OCBOEHHUs OCHOBHOU mpodeccronanbHoii obpaszoBarenpHO mporpammbel CITIO (OITOIT CITIO) Ha
0a3e 0OCHOBHOTrO 0011er0 00pa30BaHMs MPHU MOATOTOBKE CIIEHUAINCTOB CpeaHEro 3BeHa. [Iporpamma
pa3zpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oOmero oOpa3oBaHUs, MPEABIBIIEMBIX K
CTPYKTYpE, COACPKAHHWIO W pe3ylbTaTaM OCBOCHUS Y4YeOHOH AMCHMILINHBI «Maremaruka», ¢
yuetoM IIpumepHOl OCHOBHOW 00pa3zoBaTeIbHOW MPOTrpamMMbl CpelHero oOuiero oOpa3oBaHUS,
onoOpeHHON pemieHueM (enepanbHOro y4eOHO-METOMUYECKOTO OOBEAMHEHUs M0 00ImemMy
obpazoBanuio (rmporokos oT 28 utoHs 2016 . Ne 2/16-3) u yrounenuit HayuHo-meTogmvecKkum
coBeroM llentpa mpodeccronanpHoro obpaszoBanusi U cucrem kBanuduranuii GIAY «DHUPOy,
npoTokoa Ne3 ot 25 mas 2017 rona.

[Ipu peanuzamuu paboueld mporpamMMbl 00IIE00pPa30BATEIBLHON YYEOHOU TUCIUTIIMHBI

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

1.2. Mecto y4eOHOW JUCHHUIUIMHBI B CTPYKType MPOrpaMmbl  MOATOTOBKH
CIEeNMATUCTOB CpeJHero 3BeHa: yueOHas qucHuruiiHa «MaremaThka» BXOAMT B COCTaB OOLIMX
0011eo0pa3oBaTebHBIX yYEOHBIX IUCHHILIMH, (OPMUPYEMBIX M3 O0S3aTENbHBIX IPEIMETHBIX
obnacteit ®I'OC cpemnero obmero oOpaszoBanus, st crenuanbHocteld CIIO conwmansHO-
HKOHOMUYECKOTO Npodusisi mpoeccunoHaIbLHOT0 00pa3oBaHusl.

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

Coneprxanue porpammbl «MaTtemaTrkay HalpaBiIeHO Ha TOCTHIKEHUE CICIYIONTUX HeJlei:

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

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

- obecnieueHue c(hOPMUPOBAHHOCTH YMEHUN MPUMEHATH MOMyYEeHHbIC 3HAHUS TIPU PEIICHUN
PAa3IMYHBIX 3a7a4;

- obecriedeHne C(HOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaThKe Kak dYacTu
00111e4eI0BEYECKOM KYIBTYPhI, YHUBEPCATIHHOM S3bIKE HAYKH, TTO3BOJISIIOIIEM OMUCHIBATh U U3y4aTh
peabHbIe MPOLECCHI U SIBJICHUS.

OcBoeHue cojepkaHusi yueOHON NUCHUIUTMHBI «Maremarruka) 00eCreurBaeT TOCTUKEHUE
CTYIEHTaMH CIIEAYIOIINX pe3ynbmamoeg:.

* IUYHOCHHDBIX

- c(hopMHpOBaHHOCTH TPEACTABIECHUN O MaTeMaTHKEe KaK YHUBEPCAILHOM SI3bIKE HAyKH,
CpEACTBC MOACIUPOBAHUA SIBIICHUH U MMpOoLECCOB, UACAX U METOAAX MATCMATUKU;

- [OHHMMaHHME 3HAUMMOCTM MAaTeMaruKd JUIsl HAy4YHO-TEXHHUYECKOrO  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHMSI K MaréMaTHKe KaK K 4acTh OOIIeYes0OBEeUEeCKON KyIbTypbl yepes
3HAKOMCTBO C UCTOpUEN Pa3BUTHS MaT€MaTUKH, 3BOIIOLUEN MaTeMaTHYECKUX UICH;

- Pa3BUTHUC JIOTHYCCKOI0 MBIINIJICHUSA, IPOCTPAHCTBCHHOT'O B006pa}KeHI/I$[, aJ'Il"OpI/ITMI/I'-IeCKOI\/'I
KYJABTYpbI, KpUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HeoOxomumMoM Jutst Oymyiied rnpodeccuoHanbHON
JEeSITeIbHOCTH, JUTsl POJODKEHNS 00pa30BaHMsI U CaMO0Opa30BaHus;

- OBNIQJICHHE MATEMAaTUYECKUMHU 3HAHUSMU U YMEHHUSIMH, HEOOXOIMMBIMH B TOBCEIHEBHON
JKH3HHU, JJISA OCBOCHUA CMEXKHBIX CCTCCTBCHHO-HAYYHBIX JOUCHUIIIINH n AUCIIUITIINH



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

- TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCJIE CamM000pa3oBaHUIO, Ha
HPOTSHKEHUU BCEH JKU3HU; CO3HATENILHOE OTHOILIEHHE K HEIIPEPBIBHOMY 00pa30BAHUIO KAaK YCIOBHIO
yCTENHOW MpodeCcCHOHaTbHOM U OOIIIECTBEHHOH JIeITeTLHOCTH;

- TOTOBHOCTh M CIOCOOHOCTb K CaMOCTOSATEJIBHOM TBOpPUECKOM M OTBETCTBEHHOM
JESTENIbHOCTH;

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

- OTHOIICHUE K NMPO(PEeCCHOHATBLHON JESITEIBHOCTH KaK BO3MOXKHOCTU YYacTHUS B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIEHAIIMOHAJIBHBIX ITPOOJIEM;

* MemanpeoMemHpix:

— YMEHHE CaMOCTOSITEIbHO OIpPENCNATh LEIH JEeATEIbHOCTH M COCTABIATH IJIAHbI
JESTEIBHOCTH; CAMOCTOSITEIILHO OCYILIECTBIISITh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH JIEATEIBHOCTD;
UCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPChI Uil JTOCTUIKEHUsS IOCTABJICHHBIX L€JeH M peanu3anuu
IUTAaHOB JIESTEILHOCTH; BRIOMPATh YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CHTYaIUsX;

— YMEHME IPOJAYKTUBHO OOINAaTbcs M B3aMMOJCIHCTBOBaTH B IPOLECCE COBMECTHOM
JeSITEIbHOCTH, YYUTHIBaTh MO3ULUU JPYIHMX YYACTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO pazpelaThb
KOH()JIMKTHI,

— BJAJCHUWE HaBbIKaMH I103HABATEJIbHOM, Y4eOHO-MCCIEN0BAaTEIbCKOM U IPOEKTHOU
JeSITeIbHOCTH, HaBBIKAMHU pa3pelieHus IpooieM; CiocOOHOCTh U TOTOBHOCTh K CAMOCTOATEIbHOMY
IIOMCKY METO/IOB PELIEHUS IPAKTUYECKUX 3ajad, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IT03HAHUS;

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSTEIbHOM HH(POPMAIMOHHO-IIO3HABATEIbHON
JIESITEIbHOCTH, BKJIIOYash YMEHHE OpPHUEHTUPOBAThCS B PA3IMYHbIX HCTOYHHMKAX HH(POpPMALIUU,
KPUTUYECKH OLICHUBaTb M HWHTEPHPETHPOBATH HHGPOPMALMIO, IOJYy4aeMyK M3 pPa3JIM4YHbIX
HCTOYHUKOB;

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

— BJAJ€HUE HaBbIKAMM TI103HABATEIbHOM peQIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI M MBICIIUTEIBHBIX MPOLECCOB, UX PE3yJAbTaTOB U OCHOBaHWi, TPaHUI] CBOETO 3HAHUS U
HE3HaHMsI, HOBBIX MI03HABATEIbHBIX 3aJ1a4 U CPEICTB IS UX TOCTUKEHUS;

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

* npeOMemHmbIX:

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

— c(OpMUPOBAHHOCTb TPEACTABIEHUH O MaTeMaTHMYECKUX MOHATHAX KaK BaXKHEUIIMX
MaTeMaTH4YeCKUX MOJENSAX, MO3BOJISIIOIIMX ONMUCHIBaTh U M3Y4aThb pa3HbIe MPOILECCHl U SBICHUS;
MOHUMaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOSHHSI MAaTEeMaTUYECKUX TEOPHIA;

— BJIaJICHUE METOJaMH [I0Ka3aTeNbCTB M aJTOPUTMOB pPEIICHUS, YMEHUE WX NPUMEHSTb,
IPOBOANTH J0Ka3aTeJIbHbIE PACCYKIACHHUS B XOJI€ PELICHU 3a/1ad;

— BIaJEHUE CTAaHAAPTHBIMH TPHEMaMHU pEIICHUS pPAlMOHAIBHBIX M HPPAIMOHATBHBIX,
MIOKA3aTeNIbHBIX, CTENEeHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHMH U HEPABEHCTB, MX CHCTEM;
UCTIOJIb30BaHME TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JUISI TTOWCKA TYTH PEIICHHS U
WITIOCTPAIMK PELICHUs ypaBHEHUI U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH NIPEACTaBIECHNN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHYECKOTO aHAN3a U
UX CBOWCTBax, BJIaJEHHE YMEHHEM XapaKTepu30BaTh MOBEACHHWE (YHKIMHA, HCIOIb30BAHHE
MOJTyYEHHBIX 3HAHUH /71 ONMCAaHUS U aHAJIN3a PealIbHbIX 3aBUCUMOCTEH;



— BJIaJIEHUE OCHOBHBIMU INOHATUSMHU O IUIOCKUX U NPOCTPAHCTBEHHBIX IE€OMETPUUYECKHX
¢burypax, uX OCHOBHBIX CBOWCTBaxX; C()OPMHUPOBAHHOCTh YMEHHS PACIIO3HABaTh I'€OMETPUUECKHE
¢urypel Ha deprexax, MOJENAX M B pPEATbHOM MHUpPE; NPUMEHEHHE HW3YyYCHHBIX CBOMCTB
reoMeTpUYeCKUX GUryp U GOopMyll IJs pelIeHHs] TeOMETPUUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM
COJIEpKaHUEM;

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

— BJIQJICHME HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM IpU pELICHUU
3azad.

1.4. PexoMeH1yeMoe KOJHMYECTBO YACOB HA OCBOeHHe padoyeil mporpamMmbl y4uyeOHOI
AUCUMIITUHBI:

MaxkcumanbHOl yueOHOI Harpy3ku oOydaromierocs — 352 yaca, B TOM 4HCIIE:

00s13aTeNbHON ayTUTOPHON yueOHOM Harpy3ku oOydaromerocs: — 234 yaca.

CaMOCTOATENbHON paboThl oOyuaromierocs: — 118 yacos.

2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHUILIAHBI

2.1. O6bem y4eOHOM TUCHUILIUHBI U BUbI y4eOHOH padoThI

Buj yuebHol paboThl O6beM yacoB

MaxkcumanbHasi yueOHasi HAarpy3Ka (Bcero) 352
Oo0s13aTes1bHasi ayluTOpPHAasi yueOHasi HAarpy3Ka (Bcero) 234

B TOM YHCJIE:

TEOPETUYECKOEe O0yUCHHE 66
MPAKTUIECCKHE 3aHATHUS 168
CamocrosiTesqibHasi paboTa 00y4yaonierocsi (Bcero) 118
[TpomerxyTouHas arrectaius — B popMe 3K3aMeHa BO 2 ceMecTpe




2.2. TemaTnyecKuii MJIaH U coliep:KaHNe Y4eOHOH TUCHUTLINHBI

HanmeHnoBanue Coneprkanue yueOHOTrO Marepuaa, NpakTUYeCKUe 3aHATUS Ob6wveMm YpoBeHb
pa3zenoB U TEM 4acoB OCBOEHUS
1 2 3 4
Beenenue Maremaruka B HayKe, TEXHHUKE, SKOHOMHKE, MH(POPMAIIMOHHBIX TEXHOJOTHIX M MPAKTHYECKON 2 1
nestenbHoCTH. Llenu u 3a1aumn n3ydeHnst MaTeMaTuku npu ocsoeHnu crennansHocren CIIO.
Paznea 1.
42
AnreOpa
Tema 1.1. Coaep:xanue yueOHOro Marepuaja 6 1
PasBurne Jlexkuuu, TeopeTHYECKHNE 3aHATHUS
IIORATHA O YUCJIC Lenbie m panuoHanpHble yucna. JleiicrBurenbHbie uuncna. [IpuOnmKeHHbIE BBIYHCICHHUS. 2
KomnuiekcHeie uncna.
IIpakTHYecKue 3aHATHS 2
Apudmerndeckne AeHCTBUS HAJ YUCIAMH
Haxoxxnenmne npubamkeHHbIX 3HAaUCHUN BEIUYUH 4
Brruncnenmne abCOMOTHOW U OTHOCUTEIIBHOMN MOTPENTHOCTH.
CpaBHEHME YNCIOBBIX BBIPAKEHUN.
Tema 1.2. Conep:xanue yueOHOTo Marepuaja 20 1
KopHhu, creneny, Jlekuuu, TeopeTHYeCKHE 3aHATHSA
norapuMeI Kopuun u crenenu. KopHu HaTypaiabHOW CTENEHM M3 uuciaa M UX cBoilctBa. CremeHu ¢
palMOHAIbHBIMU IIOKA3aTeNIsIMU, UX CBOMCTBA. CTENEHM € ACHCTBUTEIBHBIMU IOKA3aTEIISIMHU.
CBoiicTBa CTEINEHU C IEHCTBUTEIBHBIM I10KA3aTEIeM. 6
Jlorapudm. Jlorapupm umcna. OcHOBHOE Jnorapu(MuUyeckoe TOXKIECTBO. JlecaTHuHble U
HaTypaibHble Jorapudmsl. [lpaBuna nefictuil ¢ norapudgmamu. Ilepexon K HOBOMY OCHOBaHHUIO.
IIpakTHyeckue 3aHATHSA 2
Brruncnenue u cpaBHEHNE KOpHEN. BhINONHEHNE pacyeToB ¢ paJuKagaMH.
[IpeoOpazoBanue anreOpandecKux BHIPAKCHHM.
[IpeoOpazoBanue  palMOHAIBbHBIX, HPPALMOHAIBHBIX  CTENEHHBIX, IOKa3aTeIbHBIX U
Jorapu(pMHUECKUX BBIPAKEHUH. 14

Pemienue nppanmoHaabHbIX YpaBHEHUM.

Haxoxnenue 3HaueHnil cTeneneil ¢ paunoHaabHbIMU MOKA3aTeIISIMHU.
CpaBuenue creneHeil. [IpeoOpa3oBaHus BEIpaKEHUM, COEPIKAIIUX CTEIECHH.
Pelenne nokazarenbHbIX YpaBHEHUMN.




Haxoxnenue 3HaueHWil sorapudma 10 NPOU3BOIBHOMY OcCHOBaHMIO. Ilepexon oT omgHOro
OCHOBaHHUA K Apyromy. Beraucienue u cpaBHeHue norapudmMos.

JlorapudmupoBaHie U NOTEHIMPOBAHUE BbIpAKEHUH. [IpuOIMKEeHHbIE BHIYMCIEHUS U PEIICHUS
IIPUKJIAHBIX 3a/1a4.

Pemienue norapupmMuueckux ypaBHEHHI.

Pemenne npukiagHeIx 3a1ad.

ITpoBepounast pabora no Teme «KopHnu, crenenu, jorapupmsi»

CamocrosTenbHasi padora no pasaeay 1. 16
IlogroroBka K mpakTHYECKUM 3aHATUAM. PaboTa Haj marepuanoM y4eOHUKOB, KOHCIIEKTOM 16
JIeKIM. BeInonHeHne MHAVBUYaIbHbIX 3aJaHUI.
Paznea 2. 56
OCHOBBI TPUTOHOMETPUU
Tema 2.1. Conepixanue y4eOHOro MarepuaJia 8
OcHOBHBIC NOHATUS Jlekumnu, TeopeTHYecKHe 3aHATUSA
YucnoBas OKpy)XHOCTb. Pagnannas Mepa ymia. BpamarenbHoe 1BUKEHHUE. 2
IIpakTnyeckue 3aHATHSA
PaguanHblii METO M3MEPEHUS YIVIOB BPALLEHUS U CBSI3b C IPAAyCHON MEpOH. 5
CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YHUCIIA.
Tema 2.2. Conepixanue yueOHOro MaTepuaa 4
OcHoBHBIE Jlekuuu, TeopeTHYECKHE 3aHATUSA
TPUTOHOMETPUICCKUC | Dopmynbel npuBeaeHus. Popmynbl ciaoxeHus. Dopmynsl ynBoeHus. DopMysbl MOJIOBHHHOTO 4
TOXICCTBA yria. OCHOBHBIE TPUTOHOMETPUYIECKHIE TOKIECTBA.
Tema 2.3. Conep:xanue yueOHOro Marepuaa 8
IIpeobpazoBanmust Jleknuu, TeopeTnyecKue 3aHATUSA
MPOCTEHIINX [IpeoOpa3oBanue CyMMBI TPUTOHOMETPHUYECKHX (YHKIMI B MPOU3BEICHHE W TPOM3BENCHUS B 5
TPUTOHOMCTPHHCCKHIX | cymmy. BoipaskeHHe TPUTOHOMETPHYECKUX QYHKIMHI Yepe3 TAHIEHC MOTOBUHHOTO apryMeHTa.
BBIPAKCHNN IpakTHYeCKHE 3aHATHS
@opMynbl CIOKEHHs, YIBOCHHUsS, MPeoOpa3oBaHUE CYMMBI TPUTOHOMETPUYECKHX (DYHKIHMHA B 6
npousBenieHue. [IpeoOpa3zoBaHue MpousBeIeHNs] TPUTOHOMETPUYECKUX (PYHKIUN B CyMMY.
Tema 2.4. Conepxanune y4eOHOro MarepuaJa 16
Tpuronomerpuyeckue Jlekumnu, TeopeTnyecKre 3aHATHS
YPaBHCHUA H IIpocTenmme  TpUrOHOMETpHUUYECKUE  ypaBHeHHs.  IIpocreilline  TPUTOHOMETPUUYECKHUE 2
HEpaBCHCTBA HepaBeHcTBAa. OOpaTHble TPUTOHOMETpUYecKue (PyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHTeHC,




APKKOTAHI'CHC.

l'[paRTn'{ecmle 3aHATHSA

Apxkcunyc. Pemenne ypaBHeHHS Sinx=a.
Apkkocunyc. Pemenne ypaBHeHus cosx=a.
Pemenne ypaBHeHu# tgx=a, ctgx=a.

TpuroHomeTpuiecKre ypaBHEHUS. 14
TpuronomeTpuyeckre HEpaBeHCTBA.
[Ipocreiimme cucTeMbl TPUTOHOMETPUUYECKUX YPABHEHUIM
[TpoBepounas padora no reMe «OCHOBBI TPUTOHOMETPUU»
CamocrosiTeqibHas padora no pasageny 2. 20
[loaroroBka K NHpakTHYECKUM 3aHATUAM. Pabora Haj MarepuaioM Y4YeOHMKOB, KOHCIEKTOM 20
JIEKIMH. BpInoIHEHNE MHAMBUAYAJIbHBIX 3aJJaHUN.
Paznen 3.
OyHKIMH, UX CBOICTBA U 54
rpaduku
Tema 3.1. Conepskanue yueOHOro MarepuaJia 16
DyHKLHH, UX CBOKCTBA U | JIeKI UM, TeOPETHYECKHE 3aHATHS
rpapuku YucnoBas ¢yHkuuss u crocoObl e€ 3amanus. CpoicTBa (QyHKOuMA. OOIacTe ompeneicHus U
MHOXECTBO 3HaueHUH (yHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAaHUYEHHOCTH,
nepuoaAnYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HAaUOOJbIIEEe M HAMMEHbIIeE 3HAaUEHUS,
TOUYKH IKCTPEMYyMa. 4
[Toctpoenue rpadukoB ¢yHkumil. Apudpmerndeckue omnepauuu Haja QyHkousMu. CroxHas
¢bynkuus (komnosunus). [Tonstue o HenpepbiBHOCTH (pyHKIMU. OOparHble QyHKIMH. OONacTh
orpesieNieHus U 00acTh 3HaYeHu oOpaTHoN GpyHkumu. ['paduk oOpaTHON QyHKIMH.
IIpakTHYecKHe 3aHATHS
Uccnenosanue ¢pynkuu. [loctpoenne u ureHue rpagukos QyHKIUI.
OO6parnble pyHKIMU U uX rpaduku. [Ipumepsl 3aBUCUMOCTEN MEX]ly IEPEMEHHBIMU B PeabHBIX 12
poleccax U3 CMEKHBIX JUCIMILINH.
Tema 3.2, Conep:xkaHue y4eGHOT0 MaTepuaJjia 22
Crenennsie, Jleknum, TeopeTnyecKHue 3aHATHSA
ITOKa3aTCJIbHbIC, Omnpenenenus GpyHkuMid, ux cBoictBa u rpaduku. [IpeobpazoBanus rpadukos. [lapamienbHbIi
norapupMIIecKue u IIEPEHOC, CUMMETPHUS OTHOCHUTEIIBHO OCEH KOOpAMHAT M CHUMMETPHUS OTHOCHUTEJIBHO Hadaja 4
TPUTOHOMCTPUYECKUE | KOOPAMHAT, CUMMETPHUS OTHOCUTEIBHO IPAMOU y = X, PacCTsHKCHUE M CXKAaTHE BIOJIb OCEH

¢byukuun. O6patHbie

KOODJIMHAT.




TPUTOHOMETPUYECKHUE
byHKIIH

IIpakTnyeckue 3aHATHS

CpoiicTBa 1 rpauKu CHHYCa, KOCHHYCA.

ColicTBa ¥ rpaMIKK TAaHT€HCA U KOTaHTEHCA.

OOparusle  TpuroHomerpuueckue  ¢ynkuuu.  IlpeoOpasoBanust  rpaduxa  QyHKIMH.
'apmMoHMUecKue KoneOaHusl.

[TokazarenbHeie, Torapudmudeckue QyHKIHH.

[TpoBepounas padora no Teme «DyHKIUNY

18

CamocrosiTeqibHasi padoTa mo pasaesy 3.

16

[TonroroBka K MpakTHYECKUM 3aHATHAM. Pabora Hajg MarepuanioM ydeOHHUKOB, KOHCIIEKTOM
JIeKU M. BpInojIHEHNE MHAMBUAYAJIbHBIX 3aJaHUN.

16

2 cemecTp

Paznea 4.
Haugana
MaTeMaTH4EeCKOTO
aHaIn3a

40

Tema 4.1.
IlocnenoBarenrHOCTH

Coaep:xanue yueOHOro Marepuasa

.JIeKIII/lI/I, TCOPECTUYCCKHUE 3AHATUA

CrocoObl  3aaHuMsi M CBOMCTBAa YHCIOBBIX MocieaoBarenbHocTedl. [lonstue o mnpenesne
MOCJIE10BATEIBHOCTH. CyiiectBoBaHuE npenena MOHOTOHHOM OTpaHUYEHHOU
nocienoBarenbHOCTH. [Ipenen dynkiuu. CymmupoBaHHe TocienoBarelbHOCTe. beckoHeuHo
yOBIBaroOIIas reoMeTpuUYecKas MPorpeccus 1 ee cymma.

HpaKaneCKue 3aHATHUSA

YucnoBas  MOCIEAOBaTe€IbHOCTh,  CIHOCOOBI €€  3aJaHus,  BBIYUCICHUS  YJICHOB
nociuenoBaresibHoCTU. [Ipenen nmocnenoBaTeIbHOCTH.

[Ipenen GpyHKIMM B TOUKE.

beckoHeuHo yObIBatolasi reoMeTpruiecKasi Iporpeccusl.

Tema 4.2.
[IpouzBonHas

Coaep:xanue yueOHOro MaTepuaa

10

.JICKHHI/[, TCOPETHUYCCKHUE 3AHATUA

[IpousBogHast (GyHKIUHM, €e reomMeTpuueckuil u ¢usnuyeckuit cmpici. [Ipou3BogHBIE CYyMMBI,
Pa3HOCTH, MPOU3BENEHNUS, YacTHOTO. [IpOM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHII.

IIpakTHYecKue 3aHATHS

10




Haxoxxnenue nmpousBonHbix 1o Tabmune. [IpaBuna u popmyssl quddepeHnupoBaHms.
VYpaBHeHHE KacaTeabHOH K rpaduKy QyHKIHH.

Haxoxaenue HanOoIbIIer0, HAMMEHBIIETO 3HAYCHHSI U SKCTPEMAaJIbHBIX 3HAYCHUN (YHKIIHH.
HccnenoBanue pyHKINU € TIOMOILBIO IIPOU3BOJHOM.

[IpousBoausle oOpaTHOW GyHKIMM U cloxkHOW ¢yHkiuu. [IpuMepsl ucCHOIB30BaHUS 6
MIPOU3BOIHOM TSI HAXOXKACHUS HAUJTYUIIeTro PEIIeHuUs B MPUKIIATHBIX 3a/1a4ax.
Bropas nmpousBoaHas, ee reomeTpuueckuil U ¢uznyeckuil cmpica. HaxoxaeHue ckopocTH Uit
nporiecca, 3a1aHHOro (GOpMYyIoN U rpaduKoM.
Tema 4.3. Coaep:xanue yueOHOro Marepuaa 8
I[TepBooGpasznas. Jlekumnu, TeopeTHyecKHe 3aHATUSA
Wurerpan u ero [TepBoobpaznas. Tabnuua nepBooOpa3Hbix. MHTErpas. 4
NPUMCHCHUC [Tonsarue onpenenennoro uHTerpaia. [lpumepsl mpuMeHeHus UHTeTpaja B (pU3HMKe U TEOMETPHUH.
IIpakTHYecKkue 3aHATHS
Haxoxaenue mepBooOpa3HO.
Haxoxnenue onpenenennoro unrerpaia. @opmyna Herorona—IJleli6Huna.
[Inomane KpUBOIUHENHOM TPANICLIAH. 4
Brruncnenue minomazaei niockux guryp.
[IpoBepounas padora «I[IponsBoaHas U HHTETPaA»
CamocrosTeqbHasi padoTa no pasaeay 4. 14
«IIpousBoauBas, [lepBoobpasnas. Muterpan u ero npumeHenuey. [loaroroBka K mpakTUYECKUM
3aHsaTusM. Pabora Hajg MarepualioM  yY4eOHHMKOB, KOHCIEKTOM JIeKIMH. BeimonHeHue 14
VHJIMBUTYAJIbHBIX 3aJJaHUH.
Pasnean S.
VYpaBHeHus U 28
HEPAaBEHCTBA
Tema 5.1. Coneprxanue yueGHOr0 MaTepuaJia 14

YpaBHEHUS U CUCTEMBI

JICKIII/IH, TCOPETHYCCKHUE 3AHATUA

11




YpaBHEHUU.
HepasencrtBa u cucteMsl
HEPaBEHCTB C ABYMS
NepeMEHHBIMU

VYpaBHEHUsSI U CUCTEMbl ypaBHEHUH. PanuoHaiibHbIE, HppalMOHalbHBIC, IOKAa3aTelbHbIE U
TPUTOHOMETPUUYECKHUE YPABHEHHUS U CUCTEMBI. PaBHOCUIIBHOCTD YPaBHEHU, HEPABEHCTB, CUCTEM.
OcHoBHbIE TIPUEMBl UX pellieHus (pa3ioKeHWe Ha MHOXXHUTEH, BBEJACHHE HOBBIX HEH3BECTHBIX,
MOJICTAaHOBKA, TpaUueCKUil METON).

HepaBeHnctBa. PanuonanbHble, MppalMOHAJIbHBIE, IIOKa3aTelbHble HepaBeHCTBA. (OCHOBHBIE
IIPUEMBI UX PELLIEHUS.

Hcnonp3oBanue cBOMCTB U TpadukoB (GYHKIMHA MPU PEIICHUH YPaBHEHUH M HEpaBeHCTB. MeTon
uHTEepBaIOB. M300paXkeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHHH ypaBHEHUH U
HEPABEHCTB C JIByMsI IEPEMEHHBIMH U UX CUCTEM.

HpaKanecmle 3aHATHUSA

Kopuu ypaBHenuii. PaBHocunbHOCTH ypaBHeHMil. [IpeoOpasoBanue ypaBHeHuUW. OCHOBHBIE
IIPUEMBI PELICHUS YPAaBHEHUM.

Pewenue cucrem ypaBHeHHUM.

Hcnonp3oBanue cBOMCTB U rpadukoB QyHKIMIA IS pEIICHUS] CHCTEM YpaBHEHHMA

Pewienne HepaBeHCTB.

Pemenne cucreM HepaBEHCTB.

Hcnons3oBanue cBOWCTB U rpadukoB PyHKIIUI ATl peLICHUS] CHCTEM HEPaBEHCTB.

[TpoBepounas pabora «YpaBHEHHs 1 HEPABEHCTBA

10

CamocrosTeqbHas padora nmo pasaenay S.

14

[TonroroBka K MpakTHYECKUM 3aHATHsAM. Pabora Ham MarepuaiioM y4yeOHUKOB, KOHCIIEKTOM
JIEKIMH. BpINOJIHEHNE MHAMBUAYAJIbHBIX 3aJaHUN.

14

Pazgea 6.
DNEeMEHTHI
KOMOMHATOPUKH, TEOPUU
BEPOSATHOCTEUN U
CTaTUCTUKU

54

Tema 6.1.
71€eMEHTEBI
KOMOMHATOPUKH

Coaep:xanue yueOHOro Marepuasa

14

.JIeKIII/II/I, TCOPECTHYCCKHE 3aHATUA

Hctopuss pa3BUTHS KOMOWHATOPHKH, TEOPHUH BEPOSTHOCTEH M CTATHCTUKM M WX pOJIb B
pa3nUYHbIX cepax yeloBedecKoil ku3HeaeaTebHocTi. OCHOBHBIE MOHATHS KOMOMHATOPUKH.
Pemenue 3amau Ha nmepebop BapuanToB. ®opmymna 6unoma Hrrorona. ColicTBa OMHOMHATBHBIX
ko3¢ ¢purmentoB. Tpeyroabuuk [Tackans.

IIpakTuyeckue 3aHATHS

12




Pemrenne KOM6I/IHaTOpHI)IX 3a1a4 Ha IEPECTAaHOBKHU.
Pemienue KOM6I/IHaTOprIX 3aJa4 Ha COUYCTaHu 4.

Pemmenrie koMOMHATOPHBIX 3a/1a4 HA pa3MELICHHUS. 10
bunoMm Herotona u tpeyronsuuk [lackans. [Ipuxinaasele 3anaun.
Tema 6.2. Conep:xanue yueOHOro MarepuaJja 10
DIeMEHTBI TEOpUH Jlekumuu, TeopeTnyecKue 3aHATUS
BEPOSITHOCTEH CoObiTHE, BEpOSATHOCTH COOBITHS, CIOKEHHE M yMHOXeHue BeposTHocTeil. [lonsTtHe o
HE3aBUCHUMOCTH COOBITHH.
JluckpeTHas ciydaiiHas BeEJIMYMHA, 3aKOH €€ pacnpeneneHus. YucioBble XapaKTEpUCTHKU 4
JTMCKPETHOH ciTy4daifHo# BennuuHbl. [ToHsTHE 0 3aKOHE OOJBIINX YUCET.
IIpakTHYecKHe 3aHATHS
Kitaccuueckoe onpenenenue BEpoITHOCTH, CBOMCTBA BEPOSITHOCTEM. 5
Teopema o cymme BeposaTHOCTEN. Brrunciienne BepositHocte. [Ipukitagasie 3agayun.
Tema 6.3. Conepxanne yueGHOr0 MaTepuasia 12
OneMeHTBI Jlekumnu, TeopeTHYecKHe 3aHATUSA
MaTeMaTH4eCKOH [IpencraBinenne naHHbIX (TAONMIBI, IUarpaMMbl, rpaduKu), TeHEpajJbHas COBOKYIHOCTH, 4
CTaTUCTUKHU BBIOOpKa, cpeiHee apudmeTrdeckoe, Meauana. [loHsaTre o 3a1a4ax MaTeMaTHYeCKOM CTaTUCTUKH.
IlpakTH4yecKkue 3aHATHA
Pemenne nmpaktnyeckux 3a1ad ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METO/IOB.
ITpoBepouHast pabota «DneMEHThl KOMOMHATOPHKH, TEOPUU BEPOSITHOCTEM M MaTeMaTHYeCKON 8
CTaTUCTUKW.
CamocrosTesqibHasi padoTa mo pasaesy 6. 18
[TogroroBka K NpakTUUYECKUM 3aHATHAM. Pabora Hajx MarepuasioM y4eOHUKOB, KOHCIIEKTOM 18
JIeKWi. BeInoIHEHNE MHIMBUAYAJIbHBIX 3aJaHUN.
Pa3nen 7. 76
I'eomerpus
Tema 7.1. Conepxanne y4eO0HOro MaTepuaJia 18
IIpsiMBI€ ¥ TUIIOCKOCTH B | Jleknuw, TeoOpeTHYeCKHe 3aHATHSA
IIPOCTPAHCTBC B3auMHOe pacnonokeHue JABYX MpsAMBIX B IpocTpaHcTBe. llapamnensHOCTh mpsMol U
mockoct. IlapamnensHocTh TIOCKOCTEW. [lepneHIuKyIapHOCTE MNpPSAMOW M IUIOCKOCTH.
[leprieHAMKYIIAp ¥ HAKIIOHHAS. 2

Yron Mexay mpsMOM UM IUIOCKOCTBIO. JIBYrpaHHBIM yroi. Yroia MeEXIy IUIOCKOCTSIMU.
IlepneHIUKYIAPHOCTD ABYX IUIOCKOCTEH.
I'eomeTpruueckue mnpeoOpa3oBaHHs MPOCTPAHCTBA: MapajUIelbHBIH MEPEHOC, CHUMMETPHS

13




OTHOCHUTCIIBHO ITINIOCKOCTH. HapaJ'IJ'ICJ'IBHOC IIPOCKTUPOBAHUE. I/I306pa}KeHI/IC IMPOCTPAHCTBCHHBIX
buryp.

IIpakTuyeckue 3aHATHS

[Ipu3Haky B3aUMHOTO PACIIONIOKEHUS IPSIMBIX. YTOJI MEKY IPSAMBIMH.

B3aumHoe pacrnonoykeHue mpsiMbIX U MIockocTed. [lepneHaukyssp U HaKJIOHHAS K MJIOCKOCTH.
Yron Mexay mnpsMoil U IUIOCKOCThIO. TeopeMbl O B3aUMHOM PACIONIOKEHUH MPSMON U
MJIOCKOCTH.

Teopema 0 Tpex neprneHIuKyIspax.

[Ipu3naku U cBOICTBA NapaUIEAbHBIX U MEPHEHAUKYISIPHBIX TUIOCKOCTEH.

Paccrositnue ot TOYKH 10 TIIOCKOCTH, OT MPSIMOM 10 TIIIOCKOCTH.

PaccTosnue  Mexay — IUIOCKOCTSAMH, MEXKAY  CKPEIIMBAIOIIMMUCSA  MPSIMBIMH,  MEXIY
MIPOU3BOJILHBIMU (PUTYypaMH B IPOCTPAHCTBE.

[TapaniensHoe MPOEKTUPOBAHUE U €0 CBOICTBa. B3auMHOE pacmoiiokeHHe MPOCTPAHCTBEHHBIX

buryp.

16

Tema 7.2.
Mmuororpannuku. Tena u
IIOBEPXHOCTHU BpPaLCHUS.
H3smepenus B reomeTpun

Coaep:xanue yueOHOro MarepuaJa

20

.JICKIII/IH, TCOPETHYCCKHUE 3AHATUA

Bepuunsl, pebpa, rpanu MHororpaHHuka. Ilpusma. Ilpsimas npusma. [IpaBunbHas npusma.
Cummetpusi, cedeHust U 00bEM NPU3MBI.

[Mapannenenunen. Ky6. CummeTpusi, cedeHus: 1 00beM napasuiesnenumnesa.

[Mupamuna. IlpaBunpHas nupamuga. YcedeHHas nupamuja. Terpasnp. CUMMeTpusi, c€ueHUs U
00beM MUPaAMUIBIL.

[IpencraBnenre o MpaBWIIBHBIX MHOTOTpaHHMKAX (TeTpasape, KyOe, OKTa’ape, AOAEKadIpe U
HKocadzipe).

HpaKaneCKue 3aHATHSA

ITocTpoenue n300paxkeHuil pa3IMYHBIX BUJJOB MHOTOTPAaHHUKOB.

ITocTpoenue cedeHnii, pa3BepTOK MHOTOI'PAaHHHKOB.

[Inomianb MOBEPXHOCTH.

Bunsl cumMmerpuii B mpoctpancTBe. CUMMETpHs TEJ BPAIlleHUs] 1 MHOTOTPaHHUKOB.

Hunuuap u KoHyc. YceueHHbIH KoHyc. OCHOBaHME, BBICOTa, OOKOBasi HOBEPXHOCTb, 00pa3yrolas,
pa3BepTka. OceBble CEUEHNs U CEYEHUS, TapAJIJIEIbHbIE OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenapHas miockocTs K cdepe.

Bbruncnenue miomaayd MOBEpXHOCTEH LWIMHApPA U KOHyca. Boplumcinenue oObema miapa u
ioaau chepsl.

Brrmaucienue moniagei 1 00eMOB.

16

14




[Tomo6ue Tesn. OTHOIIECHMS TUTONIAACH MOBEPXHOCTEH M 00bEMOB MOAOOHBIX TEJ

Tema 7.3. Conepxanune yueOHOro MarepuaJa 18
KoopauHare! B BEKTOpBI Jlekumnu, TeopeTnyecKHe 3aHATUSA
[IpsimoyronpHas (JIeKapToBa) CUCTEMA KOOPJMHAT B MpOCTpaHcTBe. DopMylia pacCTOSTHUS MEXKITY
nByMsi ToukaMu. Bekrtopbl. Mopaynbs Bektopa. PaBeHCTBO BekTOpoB. CIIOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOPA HA YUCI0. PaziioxkeHue BEKTOpa 10 HANPABICHUSM. 4
VYron mexnay aBymst Bektopamu. IIpoeknus Bekropa Ha ocbk. Koopaunarsl Bekropa. CkansipHoe
Mpou3BeIeHNE BEKTOPOB. Vcnonb30BaHe KOOPAUHAT U BEKTOPOB MIPU PEIICHUH MAaTEMaTHYECKUX
Y NMPUKIIAIHBIX 3a/1a4.
IIpakTHYecKkue 3aHATHS
Bexkropsl. [lelicTBus ¢ BekTropamu. JlekapToBa cucTemMa KOOpJIUHAT B IPOCTPAHCTBE.
VYpaBHEHUE OKPY>KHOCTH, C(HEPBI, MITOCKOCTH.
Paccrosnue mexay Toukamu. /[elicTBHs C BEKTOpaMHU, 3aJaHHBIMU KOOPJUHATaAMHU.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB. 14
BekTopHoe ypaBHeHHE NpPsAMONl M IJIOCKOCTH. Mcmosib30BaHME BEKTOPOB MPHU JOKA3aTEIbCTBE
TEOPEM CTEPEOMETPHH.
ITpoBepounas pabota «I eomeTpusi»
CamocrosiTesqibHasi padoTa mo pasaesy 7. 20
[TonroroBka K MpakTHYECKUM 3aHATHsAM. Pabora Ham MarepuanioM y4yeOHUKOB, KOHCIIEKTOM 20
JIEKIMH. BpINOJIHEHNE MHAMBUAYAJIbHBIX 3aJaHUN.
BCEI'O | 352

JU1sl XapaKTepUCTUKU YPOBHSI OCBOCHHs y4€OHOIO Marepuasa UCIONb3YIOTCs CAeyoIe 0003HaYCHHUS:

1 — o3HaKoMHUTENBHBIN (Y3HAaBaHHE PaHee U3YyYEeHHBIX 0OBEKTOB, CBOMCTB);

2 — peTPOAYKTHBHBIH (BBITIOJIHEHHE JESITEIBHOCTH 110 00pa3Ily, HHCTPYKIIUH WIH 0] PYKOBOJICTBOM);

3 — MpOoAyKTUBHAs (IJITAHUPOBAHUE U CAMOCTOSTEIIbHOE BHIMIOJIHEHUE JeSTEIbHOCTH, pellIeHHe IPOoOIEMHBIX 3a/1a4).

15




2.3. XapaKTepuCTHKA OCHOBHBIX BUJ0B y4e0OHOI JeATeJIbHOCTH CTYIeHTOB

Cooeporcanue odyuenusn

Xapaxmepucmuka 0CHOBHBIX 8UO008 YUEOHOUl 0eaAmeabHOCU
ooyuarwwezoca (Ha ypoeHe yueoHbIX Oelicmeuil)

Beenenue

. O3HakoMJIEHHE C POJIbI0 MaTeMaTUKH B HayKe, TEXHUKE,
HSKOHOMHUKE, HH(DOPMAILIMOHHBIX TEXHOJOTUAX U MPAKTHYECKOMN
nesarenbHOCTH. O3HAaKOMJIEHHWE C LENIMH M 3a/ladaMyd  U3Yy4eHUs
MareMaTtuku npu ocBoeHuu mnpodeccuit CIIO m crnenmambHOCTEN
CIIO

AJI'EBPA
PasBuTHe nNoHATHSA 0 . Breimonnenue apudMeTHUeCKUX JCHCTBHIA HAJ YHCIAMH,
qucie coueTasi yCTHbIEC U IIMCbMEHHBIE IIPUEMBI.
" Haxoxnenne  npuOMKEHHBIX — 3HAYEHWH  BEIMYMH U

MOTPEITHOCTEH  BBIUMCIACHUN (AOCOMIOTHOW W OTHOCHUTEIBHON);
CpaBHEHHUE YUCIIOBBIX BBIPAKECHUM.

. Haxoxzaenue ommubOok B MpeoOpa3oBaHUSX U BBIYHUCICHHIX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTrPaMMBbl)

Kopnu, crenennu,
Jorapudmsi

= O3HakOMJIEHHE C NOHSATHEM KOPHS N-U CTENEHH, CBOMCTBAMU
pasvKalioB U NpaBUIaMH CPaBHEHUS KOpHEH.

= DopMyIMpOBAaHUE OMNpPEACICHUS KOPHS U CBOMCTB KOpPHEH.
Brruncnenue u cpaBHEHHE KOPHEH, BHIIOJHEHUE PUKUIKY 3HAUECHUS
KODHSL.

. [IpeoOpa3oBaHue YHUCIOBBIX U OYKBEHHBIX BBIPAXKECHH,
COJIEprKalINX PaJuKabl.

. Boinonnenue pacueroB 1o  ¢opmynaMm, —coAepiKaiiuM
panukanbl,  OCYHIECTBISSI ~ HEOOXOIUMBbIE  TOJCTAHOBKH U
npeoOpa3oBaHuUs.

. Onpenenenne paBHOCUIBHOCTU BBIPAXEHUH C paJHKallaMu.
Pemenne nppaiiioHaNbHBIX YpaBHEHUM.

. O3HakOMJIEHHE C MOHATHEM CTENEHU C JIEHCTBUTEIbHBIM
MTOKA3aTEeNEM.

= HaxoxzaeHnue  3HaueHWil  CTENEHW,  HUCHONB3YyA  IIpHU
HE0OXOIUMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

= 3anuchIBaHUE KOPHS N-il CTENEHH B BUJIE CTENEHU ¢ APOOHBIM
MoKa3zaTeJieM U Ha00OpOT.

. DopMynMpOBaHKUE CBOMCTB CTENEHEH. BhIunciieHne cTenenen
C palMOHAIBHBIM IIOKa3aTesieM, BBIMOJIHEHHE MPUKUIKUA 3HAYCHUS
CTENEHU, CPABHEHHE CTEIICHEM.

. [Ipeobpa3oBanne YHUCIOBBIX U OYKBEHHBIX BBIPAXKECHH,
CoJIeprKalInX CTETICHH, IPUMEHSIS CBOIICTBA. Pemenue
MTOKa3aTeNIbHBIX YPABHEHMIA.

- O3HakOMJIEHME C NPUMEHEHHUEM KOPHEW M CTeNeHell mpu
BBIUMCJICHUHM CpPEAHMX, JEJIEHUU OTpe3Ka B «30JIOTOM CEUCHHH).
Penienne npukiaaHbIX 3a7a4 HA CJI0KHBIE POLIEHTHI

IIpeoOpa3oBanue
ajredpanyecKux
BbIpaKeHU I

. Boinonnenue mnpeoOpazoBaHUil BBIpAXXEHUM, NPUMEHEHUE
(opMyI1, CBA3aHHBIX CO CBOMCTBAMU CTETIEHEH U Jorapudmos.

= Onpenenenne obnactu JOIYCTAMBIX 3HAYECHHUU
JorapupMHUUECKOro  BblpakeHus. Pernenune  nmorapuMu4eckux
ypaBHEHUU

OCHOBBI TPUTOHOMETPUH

OcHOBHBIEC TOHATHSA

= N3yuenue paagraHHOI0 METOA U3MEPEHUS YIIIOB BPALLEHUS U
UX CBSI3M C IpagycHoil mepoi. M300pakeHue yrioB BpallleHUs Ha




OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIIOIOKECHHEM.

" @OopMyNIMpOBaHUE  ONPEHCICHUM  TPUTOHOMETPUYECKHUX
GyHKUMH A7 YIJI0B HOBOPOTa M OCTPBIX YIVIOB IMPSIMOYTOJIbHOIO
TPEYroJIbHUKA 1 00BSICHEHNE X B3aUMOCBSI3H

OcHoBHBIC " IIpuMeHEeHHEe OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXKIECTB HJIS
TPUTOHOMETPHUYECKHE BBIYUCIICHUS 3HAYEHUH TPUTOHOMETPUUYECKUX (PYHKIUI 1O OHOH u3
TOXKAECTBA HUX
IIpeodpa3oBanus " N3yueHnne OCHOBHBIX (OPMYJI TPUTOHOMETPUHU: (HOPMYJIbI
NPOCTEeHIINX CJIOKEHH, YABOCHMUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHYECKHX | TPUTOHOMETPUYECKUX (DYHKUMH B NPOM3BENCHUE U MPOM3BEICHUS B
BbIPaKeHHii CyMMY U IPUMEHEHNE npu BBIUNCIIEHUH 3HAYEHUS
TPUTOHOMETPUYECKOIO BBIPAXKCHMSI M YIIPOILLECHHUS €rO.
. O3HakOMJIEHME CO CBOHCTBAaMM CHUMMETPUHM TOYEK Ha
€IMHUYHOM OKPY)KHOCTH M IPUMEHEHHEe MX IJIs BbIBOAa (hopmyi
IIPUBE/ICHUS
IIpocreiimme o Pemenue mno ¢opmynaM U TPUTOHOMETPUYECKOMY KpYry
TPUTOHOMETPHUYECKHE IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
ypABHEHHS U = [IpumeHeHnne  OOIMX  METOAOB  pEIIEHUs  ypaBHEHUH
Hepagencmea (npuBeneHUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ pa3jlOKEHUs Ha
MHOKUTEIH, 3aMEHBI HIEpPEMEHHOI) pu peleHnn
TPUTOHOMETPUUECKUX YPaBHEHU.
= YMeHue oTMmMedarb Ha Kpyre peuieHus IMPOCTEHUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcHHYC, . O3HaKOMJIEHHE C MOHATUEM OOpaTHBIX TPUTOHOMETPHUUECKHUX
APKKOCHUHYC, q)yHKHHﬁ
APKTAHTEHC YHCIA . W3ydyeHue  ONpeleNeHUil  apKCHUHYCa, ApPKKOCHHYCA,

apKTaHreHca uucia, (OpMyIHpPOBAaHHE UX, H300paKeHHE Ha

SIMHUIHON OKPYXKHOCTH, IPUMCHCHUC TTPHU PCIICHUU ypaBHeHI/Iﬁ

®YHKIUU, UX CBOVMCTBA U IT'PAOUKHU

®yukuuu. IlonsaTue o
HeNpepLIBHOCTH
byHkuun

. O3HakoMJIEeHHE C TIOHSATHEM NIEPEMEHHOH, NpHUMepaMu
3aBUCUMOCTEH MEX]ly IepeMEHHBIMH.
. O3HakoMyieHHME ¢ TOHATHEM rpaduka, OmpeaeneHue

MPUHAUISKHOCTH Toukd Tpaduky ¢ynkuuu. OmpeneneHue 1o
dbopmyse mpocTeiiel 3aBUCUMOCTH, BUaa ee rpaduka. Beipakenue
1o (opMyJie 0OHOM NepeMeHHOH uepes apyTue.

. O3HakoMJIEHHE C Oompe/esieHneM QYHKINU, GOpMYIUpOBaHUE
€ro.
= Haxoxxnenne oOnacTu ompeneneHuss W OOJaCTH 3HAYCHHM
byHKIIMHN
CaoiicTBa QpyHKIMH. . O3HakomieHnE c puMepamMu (GyHKIIMOHATBHBIX
I'padmueckas 3aBHCHMOCTEN B pEaJIbHBIX NIPOLIECCAX U3 CMEKHBIX AUCLUIIIMH.
HHTepHnperanus. - O3HaKOMJICHHE C J0Ka3aTCJIbHbBIMU PaCCyKACHUAMU
TpumepsI HEKOTOPBIX CBOWCTB JIMHEHHOM W  KBaJApPAaTUYHON  (PYHKIIMIA,
GYHKIMOHAILHBIX IIPOBE/ICHUE MCCIIE0BAHUS JIMHEHHOM, KyCOUYHO-TMHENHOH, IpOOHO-
3aBHCHMOCTEIi B JUHEWHOW M KBaJpaTUYHOM (YHKUMH, MOCTpOEHHE UX TIpaUKOB.
peasbHBIX [Toctpoenue u urenue rpadukoB pyHkui. MccnenoBanue GyHKINH.
NPONECcaX U SBICHHSX | | CocraBineHue BHJIOB (YHKIMA 1O JIaHHOMY YCJIOBHIO,
pelieHne 3a7ad Ha SKCTPEMYM.
= Brinonnenue npeobpa3zoBanuii rpadguka QyHKIMH
OoparHble pyHKIMH . N3ydenue nousatus oOpaTHOW PyHKIMH, ONpEeTIeHUEe BUIa U

noctpoeHue rpaduka oopaTHON (YHKIMH, HAXOXKJICHHE ee 00JacTh
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omnpeneneHus u oo6nacTu 3HaueHui. [I[puMeHeHne CBOMCTB (QyHKIHI
IIPU UCCJICIOBAHUM YPABHEHUH U PEIICHUHU 3a/1a4 HA DKCTPEMYM.
= O3HaKOMJICHHE C TOHITHEM CIOXKHOU (QYHKIIUU

CreneHnble,
noKa3are/bHbIe,
Jorapupmuyeckune u
TPUTOHOMETPHYECKHUe
¢pynkuun. OdparHbie
TPUTOHOMETPHYECKHUe
bynxumnu

" Brruucnenue 3HaueHnii GyHKINN 10 3HAYEHUIO apTyMEHTa.

= OmnpeneneHue NOJIOXKEHUS TOYKM Ha rpaduke IO ee
KOOpJMHAaTaM 1 Hao0OpoT.

. Hcnonws3oBanre CBOMCTB (DYHKITUH ISl CpaBHEHHUSI 3HAYCHHM
CTeTIeHeH U JTorapu(moB.

= Iloctpoenne rpadUKOB CTENEHHBIX U JIOrapUPMHUUECKUX
byHKINHA.

= Pemienue nokasarenbHbIX U JIOrapu(pMHUUECKUX ypaBHEHUN U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

= O3HakOMJICHHE C IOHATHEM HENPEPBIBHOM NEPHUOIUYECKON
¢byHkunu, QOpMYNIMpPOBaHHE CBOMCTB CHHYyca U KOCHHYCA,
HOCTPOCHHE UX I'paUKOB.

. O3HakOMJIEHHE C TOHSATUEM TapMOHUYECKHX KoJIeOaHWl u
IpUMEpaMu TapMOHHUYECKUX KOJIeOaHUH /JIs1 ONMCaHUs MPOLIECCOB B
¢du3uke u Ipyrux odJIacTAX 3HAHUS.

= O3HakOMJIEHME C IOHATHEM pPAa3pbIBHOM NEPUOJUYECKON
¢yHKIMY, (QopMynMpOBaHHME CBOMCTB TaHreHCa W KOTAHIEHCA,
HOCTPOCHHE UX I'paUKOB.

o [Ipumenenne CBOWCTB (DYHKIMA a1 CpaBHEHUS 3HAYCHHUN
TPUTOHOMETPUUYECKUX (QYHKIUI, pEUIeHUs TPUTOHOMETPUUECKUX
YpaBHEHUM.

= IToctpoenue rpadukoB OOpaTHBIX TPUTOHOMETPHUECKUX
GyHKIUH 1 onpeAeTieHne 1o TpauKaM UX CBOMCTB.

= Brinonnenue npeobpazoBanus rpaukoB

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

ITocenoBaTe IbHOCTH

= O3HakoMJIEHHE C MOHSITHEM YHUCIOBOW MOCIEI0BATEIbHOCTH,
crocobaMu ee 3a7jaHsl, BBIYMCIEHUSIMU €€ YICHOB.

= O3HakoMJIEHUE C MOHATHEM IpeJena MOCIeA0BaTENbHOCTH.

= O3HakOMJIEHHME C BBIYMCIEHHEM CYMMbl OECKOHEYHOI'O
YHCIOBOTO psAfa HAa TpPHUMEpPE BBIUUCICHHUS CYMMBI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCUH.

. Pemenne 3amau  Ha nOpuMeHeHHe  (GOpMyaBl  CyMMBI
0ECKOHEYHO yOBIBaIOIIEH reOMETPUUECKON MPOTrPECCHH
IIpousBoanas u ee . O3HakoOMJIEHHE C TIOHATHEM MPOU3BOTHOM.
NpUMeHeHHe . N3yuenne wu  GOpMyTHMpOBaHHE €€ MEXaHHYeCKOro H

re€OMETPUUYECKOT0 CMbICTIA, M3y4eHHE alIrOpUTMa BBIYMCICHUS
NPOM3BOJIHOW Ha TpPHMEPE BBIYHMCICHUS MIHOBEHHOW CKOPOCTH M
YIJI0BOTO KOA(PHUIIMEHTA KacaTeIbHOM.

. CocrapneHnre ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHJIE.

. YcBoenne — mpaBun  auddepeHIpoBaHus, TaOIUIIBI
NPOM3BOJMHBIX  JJIEMEHTApHBIX  (DYHKIMA, TpPUMEHEHHE  JUIs
g epeHIMpoBaHUs byHKIUH, COCTaBJICHUS ypaBHEHHUS
KacaTeJIbHOM.

. W3yuenne TeopeM O CBSA3M CBOMCTB (DYHKIIMM U ITPOU3BOIHOM,
(bopMynUpOBKa HX.

. IIpoBeneHne ¢ TOMOIIBIO TPOU3BOAHOM HCCIEIOBAHUS
byHKIIMH, 32 TaHHON (HOPMYIIOH.

. YcraHoBlleHHE CBA3HM CBOMCTB (DYHKIIMM W TPOM3BOJHON IO
uX rpadukam.
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= [IpumeneHne TPOM3BOAHON [JIsi  pEIIeHWs 3aJad  Ha
HaXO0XICHUC HaI/IGOHBLHCFO, HAaNMCHBIICTO 3HAYCHU nu Ha
HaxO0XKJICHHUE DKCTpEMyMa

IIpousBoaHass u
HHTerpaJ

. O3HakoMJICHHE C TIOHATHEM HHTErpaia i nepBooOpa3Hoi.

= N3yuenune npaBuia BBIYMCICHUS NEPBOOOPA3HON U TEOPEMbI
Herorona— Jlelibnuna.

= Pemenue 3aza4 Ha cBs3b 1EPBOOOPA3HOIN U €€ MPOU3BOIHOM,
BBIYUCIICHHE NIEPBOOOPA3HOM I JTaHHOU (DYHKIIUH.

= Pemenne 3ana4 Ha IpUMEHEHUE MHTETpasla Ul BBIYMCICHUS

(U3NYEeCKUX BETMYMH U TUIOIAACH

YPABHEHUSA U HEPABEHCTBA

YpaBHEHHUS U CHCTEMBbI
YPaBHeHUil
HepaBeHncrBa u
CHCTEMbI HEPABEHCTB ¢
ABYMS IlepeMeHHbIMH

= O3HakOMJIEHME C NPOCTEMIIMMHU CBEIEHUSIMU O KOPHSIX
areOpanyeckuxX ypaBHEHUH, MOHATUSMH HCCIIEOBAaHUS ypaBHEHUH
U CUCTEM ypaBHECHUH.

= N3ydyeHne Teopuum pPABHOCWIBHOCTH YpPaBHEHHMHM M €€
npuMeHeHus.  [loBropeHwe  3amucu  pelIeHHs — CTaHJAPTHBIX
yYpaBHEHM, pUEMOB IpeoOpa3oBaHusl YpaBHEHUH AJs CBEACHMS K
CTaHJAPTHOMY YPaBHEHMIO.

= Pemenne pannoHanbHbIX, MPPALMOHAIBHBIX, IIOKA3aTEIbHBIX
Y TPUTOHOMETPHUYECKUX YPABHEHUMN U CUCTEM.

= Hcnonb3oBanue cBOMCTB U TpapUKOB GYHKUUN Ul peIIeHus
ypaBHeHUN. [I0BTOpEeHNE OCHOBHBIX ITPUEMOB PELICHUS CUCTEM.

= Pemenune ypaBHeHHMHI C DPUMEHEHHEM BCEX IIPUEMOB
(paznmoxeHusT Ha MHOMKUTENM, BBEIEHUS HOBBIX HEU3BECTHBIX,
HOJICTAHOBKH, Ipa)uuecKoro MeTo1a).

o Pemenne cucrem ypaBHEHMM C IIPUMEHEHHEM pa3JIMYHBIX
Croco0oB.
. O3zHakoMJIeHHE ¢ OOLIMMH BOIIPOCAMU PELLIEHUS! HEPAaBEHCTB U

UCMOJIb30BaHUE CBONCTB M TpapuKoB (YHKIMH MpU peleHuu
HEPaBEHCTB.

= Pemenrie HepaBeHCTB U CHCTEM HEPABEHCTB C MPUMEHEHHUEM
Pa3IUYHBIX CITOCOOOB.
= [IpumeHeHne MaTeMaTHUYECKUX METOJOB JUIS  pellleHus

coJiepKaTeNbHbIX 33J1a4 U3 Pa3IMYHbIX 00JacTel HaAyKU M MPaKTHKU.
HHTepnpeTupoBaHue pe3yJIbTaTOB C YUETOM pEaJIbHbIX OTPAaHUYECHUN

3JEMEHTHBI KOMBUHATOPHUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKH

OcHoOBHBIC NOHATHS
KOMOMHATOPUKH

= W3yuenne mnpaBwia KOMOMHAaTOPHKM M TPUMEHEHUE MpHU
peleHn KOMOMHATOPHBIX 3a]1a4.

= Pemenne kKOMOMHATOPHBIX 3a/ad METOJOM Hepebopa U Mo
MIPaBUITy YMHOXECHUS.

. O3zHakoMJIEHHE c MOHATUSMHU KOMOWHATOPUKHU:
pa3MeIIeHUsIMHM, COYETaHUSIMH, NIepecTaHOBKaMU U (hopMynaMu AJis
UX BBIYUCIICHUS.

. OObscHeHne W npuMeHeHue GopMyll JUIs  BBIYHCICHUS
pa3MEILEeHNM, IEPECTaHOBOK U COUYETAHUMN IIPU PELICHUH 3a1a4.
= OzHakomienne c¢ OuHOMOM HbIOTOHa W TpPEyroJbHUKOM
[Tackas.
. Pemrenne npakTUyecKux 3aaad ¢ UCIOJIb30BAHUEM MOHATHN U
IpaBUI KOMOMHATOPUKHU
DJieMeHTbI TeOPpUH = N3yueHne  KJIACCMYECKOTO  ONPENEICHUs  BEPOSATHOCTH,
BEPOSITHOCTEH CBOMCTB BEPOSATHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
. PaccmoTpenne  npuMepoB  BBIYMCIEHHMS  BEPOSITHOCTEM.
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Pemenure 3a1ay Ha BEIYMCIICHUE BEPOSITHOCTEH COOBITHI

IIpencrasiienue = O3HakoMJIeHHE C MPEACTaBICHUEM YHUCIIOBBIX JaHHBIX U HX
JaHHbIX XapakTEepUCTHUKAMHU.
(Taﬁﬂl/lllbl, - Pemrenue IIPAaKTHYCCKUX 3a7a4 Ha 06pa60TKy YU CJIOBBIX
AMATPaAMMBI, JAHHBIX, BEIYUCIICHUE UX XapaKTEPUCTUK
rpaguxn)

I'EOMETPUSA
IIpsiMbIe U MJI0CKOCTH = @opMyJIMPOBKAa M MPUBEACHUE J0KA3aTEIbCTB IPU3HAKOB

B IPOCTPAHCTBE

B3aUMHOI'O PACIIOJIOKEHUs IPSMBIX M IIOCKOCTEW. PacrioznaBanue
Ha YepTrexax UM MOZCIAX pPa3IM4YHBIX CIIydaeB B3alMHOIO
pPacIOJIOKEHUS NPAMBIX M INIOCKOCTEH, apryMEHTHPOBAaHUE CBOUX
CYKICHUM.

n DopMyJIMPOBAHUE ONPEACICHUN, IPU3HAKOB U CBOWCTB
NapauIeIbHBIX U IEPHEHAMKYISAPHBIX IUIOCKOCTEH, IBYI'PAHHBIX U
JIMHEUHBIX YIJIOB.

= BrinosiHeHne NOCTPOEHUS YIVIOB MEXKAY NPSMBIMU, IPSIMOMN U
IJIOCKOCTBI0, MEXAY IUIOCKOCTSMHM I10 ONHMCAHUIO M PACIIO3HABAHUE
UX Ha MOJIETISX.

. [IprMeHeHne IPU3HAKOB U CBOMCTB PACIIOJI0KEHUS IPSMBIX U
IIJIOCKOCTEH NPU PEILIECHUH 3a1au.
= N300pakeHre Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJIEIAX

NEPIEHIUKYJIAPOB M  HAKIOHHBIX K  IJIOCKOCTH, IPSAMBIX,
MapaJUIEIbHBIX IUIOCKOCTEH, YIJI0B MEXAY NPSAMON U INIOCKOCTBIO U
000CHOBaHHE IOCTPOCHHUSI.

= Pemrenne 3amay Ha BBIYMCIIEHME I€OMETPUYECKUX BEJIMYUH.
OnucelBaHME PACCTOAHMUSA OT TOYKM JO IUIOCKOCTH, OT IPSIMOH N0
IUIOCKOCTH, MEXAY IIIOCKOCTSAMH, MEXKIAY CKpPELIMBAIOIIUMUCS
HOPSAMBIMU, MEXKAY MPOU3BOIBHBIMH (PUTYpaMU B IPOCTPAHCTBE.

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

000CHOBaHME CBOMX CyxJIeHMH. OmnpeneneHue U BbIYHCICHHE
paccrosHuil B mpocTpaHcTBe. [lpumeHeHue ¢opmyn u TeopeM
IJIAHUMETPUH IS PEIICHUS 3a1a4.

= O3HaKOMJIEHHE C MOHATUEM MapaJIJIEIbHOTO MPOEKTUPOBAHUS
u ero csouctBamu. DOpMyIUpPOBaHUE TEOPEMBI O IUIOLIALU
OPTOTOHAJILHON IIPOEKIIMM MHOTOYTI'OJIbHHKA.

. [Ipumenenue Teopuu ansi OOOCHOBAHUSA TOCTPOCHHHA U
BBIUHCIICHHH.
. ApryMEHTHUPOBAaHHE CBOMX CYXJECHHMH O  B3aUMHOM
PACIOJIOKEHUHN TTPOCTPAHCTBEHHBIX QUTYP

MHoOrorpaHHUKH . OmnucaHue n XapakTEepUCTUKA  Pa3IUYHBIX BHUJIOB
MHOTOTPAaHHUKOB, TIEPEUUCIICHNE UX DJIEMEHTOB U CBOMCTB.
. N300pakeHne MHOTOTPAHHUKOB M BBINIOJIHEHHWE MOCTPOCHUS
Ha N300paKEHHUSIX U MOJICIISIX MHOTOTPAaHHUKOB.
. Boluucinenue — NUHEWHBIX ~— BJIEMEHTOB W YIJIOB B

MIPOCTPAHCTBEHHBIX KOH(Urypanusax, apryMeHTHPOBAaHUE CBOMX
CYXKIECHUM.

. XapakTepucTuka M H300pa)keHHE CEUYEHMs, pa3BEpTKU
MHOTOTPaHHUKOB, BBIYMCIEHUE IUIOIAEH TOBEPXHOCTEN.
. [loctpoenne  mpocreHmmMx  ce4eHW  KyOa,  MPU3MBI,

MMUupaMuJbl. HpI/IMCHCHI/IC (baKTOB Y CBEACHUH U3 TJIAHUMCTPHH.
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. O3HakoMJIECHUE C BHJAMH CHUMMETPUH B MPOCTPAHCTBE,
dbopMynUpoBaHUE OMNpPENEICHU © CBOWMCTB. XapaKTEpHCTHUKA
CUMMETPHUU TEJ BPAILEHUS] © MHOTOTPAaHHUKOB.

" [IpuMeHeHHEe CBOMCTB CUMMETPHHM MIPU PELLICHUM 3aad.
= Hcnonb3oBanne NpuOOPETEHHBIX 3HAHWH AJI MCCIEeIOBAHUSA
Y MOJIEIIMPOBAHUS HECIIOKHBIX 3a/1au.
= N300pakeHre OCHOBHBIX MHOI'OI'DAaHHMKOB U BBIIIOJIHEHHE
PUCYHKOB 110 YCJIOBHUSIM 33]a4
Tena moBepxHocTu " O3HakoMJIeHHE ¢ BHJAMM TeJ BpalleHus, GopMyIHpOBaHUE
BpalleHHsA UX OIIPEIEIICHUM U CBOUCTB.
= @opMyIMpOBAaHUE TEOPEM O CEUEHUH Ilapa IIOCKOCTBIO U
IUIOCKOCTH, KacaTeabHOU K cepe.
= XapakTepucTuka M H300pakeHUEe Tel BpalleHHs, uX
pa3BEpPTKHU, CEUCHUS.
= Pemenue 3amau Ha IOCTPOEHUE CEYECHUM, BHIYUCICHUE JUIMH,

pacctosHui, yriaoB, Iomazaei. IIpoBeneHne OKa3aTeNbHBIX
paccyXIeHU MPpH PEIICHUH 3a]1au.

o [IpuMeHeHnEe CBOWCTB CUMMETPUM IIPUM PELICHHH 3a7a4 Ha
TeJla BPalleHUs, KOMOMHALIMIO Tell.
= N300pakeHre OCHOBHBIX KPYIJIBIX Tell U  BBINOJHEHHE
PHUCYHKA 10 YCJIOBHIO 3a/1a4U
H3mepenus B . O3HakoOMJICHHE C TIOHSATHSIMH IIOMIAIN U 00beMa, aKCHOMaMHU
reoMeTpum U CBOMCTBAaMH.
o Pemrenue 3amau Ha BBIUMCIICHHUE TUIOIIAACH TUIOCKHX (UTYD C

NPUMEHEHHEM  COOTBETCTBYyIOIMX ¢GopMyn ©u  (akToB U3
IJIAHUMETPUH.

= N3yuenue TeopeM 0 BBIYMCIICHUU 00BeMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a]ad Ha TpUMeHeHue (Hopmys
BBIUHCIICHHS] 00bEMOB.

. N3yuenne bopmyn T BBIYHCIICHUSA IJI0Iaaen
MIOBEPXHOCTEN MHOTOI'PAHHUKOB U TEJI BPALLEHUS.
. O3HakOMJIEeHME €  METOAOM  BBIUMCIIEHHS  IUIOLIA/U
MOBEPXHOCTHU CEpBhI.
. Pemrenne 3amay Ha BBIYMCIEHHE IUIONIAJEW ITOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

Koopaunarsl u . O3HakoMJIeHHE C MOHATHEM BekTopa. M3yuenue nexaproBoit

BEKTOPbI

CUCTCMbI KOOpAMWHAT B IPOCTPAHCTBC, IOCTPOCHHUEC IO 3aJaHHBIM
KOoOpJAuHaTaM TOYCK U nnocxocreﬁ, HaXO0XXIACHUC KOOpAWHAT TOYCK.

= HaxoxaeHne ypaBHEHUIH OKpPYKHOCTH, c(epbl, IIOCKOCTH.
Beruncnenue paccTossHUNA MEKy TOYKAMH.
. N3yueHue cBOWCTB BEKTOPHBIX BEJIWYMH, IIPABUI PA3JIOKEHUS

BCKTOPOB B TPEXMCPHOM IIPOCTPAHCTBE, IIPABUJI HaXOXIACHHA
KOOpAUHAT BCKTOpPAa B IIPOCTPAHCTBE, IMPAaBUJI ,I[CﬁCTBPIfI C BCKTOpPaMH,
3aaHHBIMHU KOOpJAWHATaMU.

. [IpumeHeHne TeopuM NpU pEIIEHWH 33Jad Ha JEHCTBUS C
BEKTOPaMH.
. N3ydyeHne ckalsipHOro MPOU3BEAECHUS BEKTOPOB, BEKTOPHOIO

YIOpaBJIEHUS TMpPSAMONM M IIOCKOCTH. IIpuMmeHeHme Tteopum mnpu
pelIeHUH 3aJay Ha ACUCTBUA C BEKTOPAMH, KOOPAWUHATHBIM METON,
IIPUMEHEHNWE BEKTOPOB JUIS BBIYMCICHUS BEIUYMH YIJIOB U
PacCCTOSIHUM.

. O3HaKkOMJICHHME C JJOKA3aTelIbCTBAMHU TEOPEM CTEPEOMETPUU O
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B3aMMHOM PacIIOJIOKEHUH IPSAMBIX U IUIOCKOCTEH C MCII0JIb30BaHUEM
BEKTOPOB

3. YCJOBUS PEAJIM3AIIAN PABOYEN ITPOT PAMMbBI YYEBHOM JACHUILINHBI

3.1. TpeboBaHMsI K MUHUMAJIBLHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecredeHUu o

Peanuzanus yyeOHOW MUCHMIUIMHBI TpeOyeT Hajauuusi y4eOHOro KabuWHeTa, OCHAICHHOTO
CHeHaIN3UPOBAaHHON y4eOHOM MebOesbIo U cpeAcTBaMU 00yUYEHHUSI.

O6opynoBanne yd4eOHOro KaOWHETAa: MOCAIOYHBIE MECTa MO KOJIMYECTBY OOYYaroIIMXCS;
pabouee MeCTO MpernoAaBaTeisi; KOMIUIEKT Y4eOHUKOB I0 MareMaTHKe,; KOMIUIEKT HaryIsIHbIX
MOCOOMH; KOMIUIEKT TECTOBBIX M MHIUBUAYAIBHBIX 3a/IaHUH.

Texnuueckue cpencta oOydeHHs: HHTEPAKTUBHAS J0CKa C JIMIIEH3MOHHBIM MPOTrPaMMHBIM
o0ecriedeHrneM, MyIbTUMEIMITHOE 000pyIOBaHIE, CBOOOAHBII JOCTYIl B MHTEPHET.

[Ipu peanuzanum pabodeit mporpammbl yueOHOUW mucturimael OY (.04 «MatemaTukay
MOXeT OBbITh HCIIOJIB30BaHO MporpaMmHoe odecrnieuenue Big Blue Button (BBB), Moodle, S-nuck.

3.2. AupopmannonHoe odecrnieyenue. IlepeyeHb pexkoMeHAyeMbIX Y4eOHBIX H3IaHMM,
HHTEPHET-PeCyPCOB, TOMOJHUTEIbHOI JINTEPATyPbI

OcHoBHas nuTeparypa:

1. Aonynnuna, K. P. Maremaruka : yueOnuk nns CIIO / K. P. A6nymnuna, P. T
MyxametnunoBa. — Caparos : [Ipodo6pazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5.
— Texct : anextponnslii / Hudposoii obpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99917.html (nara obGpamenus: 12.04.2022). — Pexxum gocryma: Juist
ABTOPU3HD. MOJIH30BATEIICH

2. @ununenko, O. B. Marematuka : yue6Hoe ocodue / O. B. dununenko. — MUHCK :
PecnyOnukanckuii ”HCTUTYT npodeccruonanbHoro oopazosanus (PUII0O), 2019. — 268 ¢. — ISBN
978-985-503-932-8. — Tekcr : anextpoHHbIi // Lludposoit obpazoBarensHblil pecypc IPR SMART
. [caiit]. — URL: https://www.iprbookshop.ru/94336.html (mara obOpamenus: 12.04.2022). —
Pesxxum nocTtyna: [uist aBTOPH3HP. MMOJIb30BaTENCH

JononHuTenbHas qureparypa:
1. MarseeBa, T. A. Marematuka : yue6Hoe nocobue ans CIIO / T. A. Marseesa, H. T.

PenkkoBa, JI. B. IlleBenmeBa ; mom pemaknwmeir J[. B. AnekcannmpoBa. — 2-¢ m3n. — Caparos,
ExarepunOypr : IIpodobpazoBanue, Ypanbckuil genepanbubiii ynusepcuret, 2019. — 215 ¢. —
ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — Tekcr : onekrponHbii // Iludposoii

obpaszoarenbHblii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/87821.html
(mara obpamenus: 18.04.2022). — Pexxum roctyna: it aBTOPU3HP. MOTIb30BaTENeH

2. KapGaunnckas, H. b. Maremaruka : npakTuKyM JiJIsi CpEIHETO MPOQEeCCHOHATBLHOTO
obopazoBanust / H. b. Kapbaumnckas, E. E. XaputonoBa. — MockBa : Poccuiickuit
rOCyAapCTBEHHBI yHUBepcuteT mnpasocynus, 2019. — 114 c. — Tekcr : 2neKTpOHHBINA //
[Mudposoit o0Opa3oBareibHBIE  pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/94184.html (mara obOpamenus: 18.04.2022). — Pexxum moctyma: st
ABTOPU3UD. MOJIb30BaTeNei

HNutepHeT-pecypcebl:

1. www.fcioredu.ru  (MupopMaiioHHble,  TPEHHPOBOYHBIE W KOHTPOJIbHBIC
MaTepHabl).

2. www.school-collection.edu.ru (Enunas kosutekimu UU(GPOBBIX 00pa30BaTEIbHBIX
pPECYpCOB).
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http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

3.3. MeTroguueckoe o0ecneyeHne 00pa30BaTeJIbHOIO Ipoulecca sl O0y4YeHHUs
HHBAJIU/AO0B M JIML ¢ OTPAHNYECHHBIMHM BO3MOKHOCTSIMH 310POBbS

VYcnoBus OpraHu3aluM U COAEp)KaHUE OOydYeHHMs W KOHTpPOJIA 3HAHWHA WHBAIUAOB U
oOyuvarouuxcs ¢ OB3 no pucuuminnHe «MaremaTikay ONpelessaoTcs NporpaMMoi JUCHUIUIUHBL,
aIaNTHPOBAHHON NIPU HEOOXOTUMOCTH JUTst 00yIEeHHS YKa3aHHBIX OO0YYaIOIIMXCS.

Opranuzanus oOyueHus], TeKyel U MPOMEKYTOUHON aTTeCTallui CTYAE€HTOB-UHBAIUIOB U
ctynenToB ¢ OB3 ocymecTBisiercs ¢ y4eToM OCOOEHHOCTEH MCUXO(U3HUECKOTO Pa3BUTHSA,
WH/IMBU/YaJIbHBIX BO3MOYKHOCTEH M COCTOSIHUSA 3A0POBBS TAKMX OO0YYaOLIMXCS.

Hcxonst n3 ncuxo(u3n4eckoro pa3BUTUS U COCTOSHHS 3[0POBbS CTYACHTOB-MHBAJIHIOB U
cryaeHtoB ¢ OB3, opraHusyrorcs 3aHATHS COBMECTHO C JAPYIMMHU OOy4YarOIIMMHUCS B OOIIMX
rpymmnax, HWCHOJb3Yysl COLMAIBbHO-aKTUBHBIE W pPEQIEKCHBHBIE METOAbl OOyYeHHS CO3AaHUs
KOM(OPTHOIO NCUXOJIOIMYECKOTO0 KIMMaTa B CTYJCHUECKOW IpYIIE WIH, IPU COOTBETCTBYIOLIEM
3adBICHMM Takoro oOydaromierocs, IO WHIUBUAYAJbHONW Mporpamme, KOTOpas —SIBISIETCS
MOAM(DULMPOBAHHBIM BapUaHTOM OCHOBHOW pabouedl mnporpammsl AucuumuiuHbl. Ilpu 3ToM
cofiep)KaHUe NPOTrpaMMbl JUCHUIUIMHBI HE H3MEHseTCs. V3MEeHsoTCs, Kak MpaBMiio, (OPMBI
00y4eHust 1 KOHTPOJIsI 3HaHUi, 00pa30BaTeIbHbIC TEXHOJIOTUH U AUJAKTUUECKUE MaTepHAIbL.

OOyueHue CTYIEeHTOB-MHBAaJIUAOB U CTyneHToB ¢ OB3 Takke MOXET OCYIIECTBIATHCA
UH/IMBUYaAJIHO W/WIN C IPUMEHEHUEM JUCTAHIIMOHHBIX T€XHOJIOTHH.

JucraHunoHHOE 00yueHne o0ecreurBaeT BO3MOKHOCTh KOMMYHUKALIUN € MTPETIOAABATENIEM,
a TaKXke C JpYrMMU OOy4aeMbIMHM IIOCPEICTBOM BeOMHApOB (HAIPUMEP, C MCIIOJIb30BAHUEM
nporpaMmbl  SKype), 4To CrocoOCTBYET CIUIOUCHHIO TPYIINbI, HANPABISLCT yYCOHYIO TpyIIy Ha
COBMECTHYIO paboTy, 00CyKeHHe, IPUHATHE TPYIIIOBOTO PELICHHUS.

B yuebHOM mponecce A MOBBIIIEHUS YPOBHS BOCHPUSATUS M IEepepabOTKU y4uyeOHOMH
UHGOPMALIUN CTYIEHTOB-UHBAIUAOB U cTyaeHToB ¢ OB3 mnpuMeHSIOTCS MyIbTUMENUNHBIE U
CHEeNMAIN3UPOBAHHBIE TEXHUYECKHE CpPEICTBAa IpHeMa-Tiepenadd y4deOHOW wuH(poOpManuu B
JOCTYNHBIX (OpMax sl CTYACHTOB C pPa3IMYHBIMM HApYIIEHUSIMH, OOECHEeYMBAETCs BBIMYCK
QIBTEPHATUBHBIX  (OPMATOB  TEYATHBIX  MaTepuaNioB  (KPYMHBIA  ImpH(T), DIEKTPOHHBIX
o0Opa3oBaTelbHBIX pecypcoB B (opMax, aJalTHPOBAHHBIX K OrPAaHUYEHUSM  37I0POBbS
oOyyaronuxcs, HaIm4re HeoO0X0MMOro MaTepualbHO-TEXHUYECKOTO OCHAILIEHUSI.

ITonGop u pa3zpaboTka y4eOHBIX MaTepuanoB MPOM3BOAMUTCS MPENOAABATENEM C YUETOM
TOro, 4YTOOBl CTYAEHTHl C HapyLIEHUSIMH CllyXa [OJlydadd HWHGOPMAIUI0 BU3YaJIbHO, C
HapyLIeHUSIMU 3pEHHs — ayluaibHO (HampuMep, C HCIOJIb30BaHMEM MPOrpaMM-CHHTE3aTOPOB
peun).

Jlnis ocymiecTBICHHs MPOLEAYp TEKYIIEro KOHTPOJIS YCHEBAEMOCTH M IMPOMEXYTOUHOI
arrectauuy oOydaromuxcs UHBaIUAO0B U ull ¢ OB3 QoHI OIEHOYHBIX CPEACTB MO TUCLUILIMHE,
MO3BOJISIFOIMI OLEHUTh JOCTHXKEHUE UMM pE3ylbTaroB OO0yueHHs] U YPOBEHb COPMUPOBAHHOCTH
KOMIIETCHIINH, MPEeIyCMOTPEHHBIX YYE€OHBIM IUTAaHOM H pabodeil MporpaMMoi JHCIUIUTHHEI,
aJlanTHpyeTCs Ui 00yYaoUIMXCsl MHBAJIUAOB U JIMI C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBBS
C YYeTOM WHAMBHIYAIbHBIX TCHXO(MU3NOJOTHUECKUX OCOOCHHOCTEH (YCTHO, NMHCBMEHHO Ha
Oymare, NMMCbMEHHO Ha KomIbloTepe, B (opme TectupoBanus M T.0.). Ilpu HeobGxomumocTu
oOyyaronMcsl TPeJOCTaBIsAETCS JOMOJHUTEIbHOE BpeMs Il MOATOTOBKM OTBETa IpHU
IPOXOXKJICHUH aTTeCTaIUH.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM JUCIIUILINHBI

Tekymuii KOHTPOJIL M  OLEHKAa pPEe3yJIbTaroB

OCBOCHUSI  y4yeOHOM  JUCHUIUIUHBI

OCYLIECTBJIICTCA IPENOAABATENIEM B IPOLECCE IPOBEINCHUS 3aHATHI, a TAaKXKE BBIITOJHEHUS
O0YyJalOIMMHCS CaMOCTOSTENIbHOW (BHEAayIUTOpHOM) paboTel. [IpomexyrouHas arrecTanus B

dbopme 3K3ameHa BO 2 ceMecTpe.

Pesynbrarel 00yueHus
(OCBOCHHBIE YMECHHSI, YCBOCHHBIE 3HAHMU)

@DopMbI 1 METO/IBI KOHTPOJIST U
OLICHKH Pe3yJIbTaToOB 00yueHus

* JIMYHOCTHBIE:
- c(hopMHUPOBAHHOCTH MPEACTABICHUN O MareMaTHKe Kak
00  yHUBEpPCaJIbHOM  SI3bIKE  HAyKH, CpEICTBE
MOJICIIUPOBAHUS SIBJICHHUI U MPOLECCOB, UACSIX U METOAX
MaTeMaTuKu;

- TMOHUMAaHHE 3HAYUMOCTHU
TEXHUYECKOTO nporpecca, c(OpMUPOBAHHOCTh
OTHOIICHUS K MaTeMaTHKe Kak K 4acTu
00LIEYeIOBEYECKON  KYJABTYpbl 4Yepe3 3HAKOMCTBO C
UCTOpHUEH pa3BUTHUSA MaTeMaTHKH, HBOJIOLIMEH
MaTeMaTH4eCKUX HICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHHUS,
IPOCTPAHCTBEHHOTO BOOOpaKEHUS, aJTOPUTMHUYECKON
KYJAbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha  YpPOBHE,
HeoOxomuMoM  Juis  Oymaymiei  mpodeccnoHambHON
NEeSTENIbHOCTH, JUIA TPONOJDKEHHs 00pa3oBaHHS U
caMo00pa3oBaHus;

- OBJIaJICHWE MAaTeMaTH4YeCKUMH 3HAHUSMU U YMEHUSIMHU,
HEOOXOIMMBIMU B TIOBCEJHEBHOW XKU3HH, JUII OCBOCHUS
CMEXHBIX  €CTECTBEHHO-HAy4YHbIX  JUCHUIUIMH U
JUCIUATUTMH TTPO()ECCHOHANBHOTO IMKIIA, IS MTOTYYCHHUS
o0Opa3oBaHMs B 00JIaCTAX, He TPeOyIoUMX yrTyOIeHHOH
MaTeMaTu4eCcKOM MOrOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM
YHclie caMo0Opa30BaHUIO, Ha MPOTSHKEHUHU BCEU KU3HU;
CO3HATEIIbHOE OTHOIIICHHE K HENpPEPbIBHOMY
00pa30BaHMIO Kak YCIIOBHIO YCIIEIIHOM
npodeCcCuOHATBHON U 00IIECTBEHHOM NEITEIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOU
TBOPYECKOM U OTBETCTBEHHOMW JIEATEIIbHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY
CO CBEPCTHHKaMU B 00pa3oBaTeIbHOM, OOIIECTBEHHO-
NOJIe3HOH, YueOHO-MCCIeJOBAaTEbCKOM, MPOEKTHOH U
JPYTUX BUIOB JACATEIBHOCTH;

- OTHOUICHHE K MPOQPEeCcCCHOHATBHON NEATETbHOCTH Kak
BO3MO)KHOCTH ~ y4acTHUsi B pENICHUH  JINYHBIX,
0O0I1eCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npo0em;

* MeTanpeaMeTHbIe:

MATEMAaTUKU JIs1 HAy4YHO-

- YMCHHC CaMOCTOATCIBHO OIpeaAciATh oeiaun
ACATCIIBHOCT MW COCTABJIATH IIJIaHbBI ACATCIBHOCTH,
CaMOCTOATCIIBHO  OCYWICCTBIATHE, KOHTPOJIUPOBATH U
KOPPCKTHUPOBATH ACATCIIbHOCTD, HCII0Jb30BAaTh BCC

[MuceMeHHBI KOHTPOITL B hopMe:

1. [IpoBepounass pabora 1O
TEME «KopHu, CTCIICHHU,
JorapuGMbI»

2. [IpoBepounast pabora 1O
TeMe «DyHKIHI»

3. [IpoBepounas pabora
«[IpousBomHas u HHTETPAI»

4. [IpoBepounas pabora
«YpaBHEHUS U HEPABEHCTBA

S. [IpoBepounas pabora

«OneMeHThl KOMOMHATOPUKH, TEOPHH
BEPOATHOCTEM W  MareMaTu4yecKon
CTaTUCTUKW»

6. [IpoBepounas pabora
«l'eomerpus»

YerHBIE  KOHTpPOJdbL B dopMme:
- UHJIMBUYaJIbHOTO OIIPOCa;

- (hpoHTaANBHOTO OMpOCa;
[Ipomexyrounas  arrectanuuss  —

9K3aMEH BO 2 CEMECTpe
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BO3MOXKHBIC PECYpPCHI ISl JOCTHIKCHHS TMOCTaBICHHBIX
Henel M peanu3alyl IJIAaHOB ACSITENbHOCTH, BBIOMPAThH
YCIICIIHBIC CTPATETUHU B PA3IMYHBIX CUTYAIIHSX;

- YMEHHE MPOAYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBATH
B IPOIECCE COBMECTHOH JIEATEILHOCTH, YYHTHIBAThH
MO3UIUU JIPYTHUX Y4aCTHUKOB JESITEIIbHOCTH,
3¢ dexTuBHO paspemars KOHQIUKTHI,

- BJAQJICHWE HAaBBIKAMU I[I03HABATEIILHOH, y4eOHO-
UCCIICIOBATEIIbCKOW W TPOEKTHOH  JCATEIbHOCTH,
HABBIKAMH  pa3pelieHus] TpoOJieM; CHOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEILHOMY TIOHCKY METOJOB
peIIeHUsT TPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3INYHBIX
METOJIOB ITO3HAHHS,;

- TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEIILHOMN
UH(POPMAITMOHHOW-TI03HABATEIIbHON JeSITeIIbHOCTH,
BKIIIOYAs YMCHHE OPUEHTHUPOBATHCS B  PA3IMYHBIX
UCTOYHMKAX HH(OpMAIMK, KPUTHYECKU OICHUBaTh U
UHTEPIPETHPOBATh  MHPOPMALHIO, TMOJIy4aeMyl U3
Pa3TUYHBIX UCTOYHHKOB;

- BJIQJICHUC SI3BIKOBBIMHU CPEICTBAMHU: YMEHHUE SICHO,
JOTUYHO W TOYHO W3JIararb CBOK TOYKY 3pPCHUS,
UCTIOJIb30BaTh a/ICKBATHBIC SI3BIKOBBIC CPEIICTBA;

- BIIQJICHHC HABBIKAMU TO3HABATEIIBHON pediekchu Kak
OCO3HAHHE COBEPIIACMbBIX JCHCTBUH M MBICIUTEIBHBIX
IPOIIECCOB, MX PE3YIBTATOB M OCHOBAHUH, TPAHHUI] CBOETO
3HAHWS M HE3HAHUS, HOBBIX ITO3HABATEIILHBIX CPEJICTB JIJIS
WX JTIOCTHOKEHUS;

- IETIEYCTPEMIIEHHOCTD B MOUCKAX U MPUHITUH PEIICHUH,
C000pa3UTETHLHOCTh " WHTYUIIUSA, Pa3BHTOCTh
MPOCTPAHCTBEHHBIX  TPEACTABIECHUH;  CIIOCOOHOCTH
BOCIIPUHAMATh ~ KpPacoTy W  TapMOHHIO  MUPa,;
* IpeMeTHbIE:

- ¢(hopMHPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKE Kak
YacTH MHPOBOM KYIBTYphl M MECTE MaTeMaTUKU B
COBPEMEHHOW  IMBWIM3AINH, CII0CO0AaX  OMHCAHUS
SBJICHUN peaJbHOr0 MUpPA HA MAaTEMaTHYECKOM SI3BIKE;

- chopMHPOBAHHOCTH MIPEJICTABICHUNA O MATEMATHICCKUX
MOHATHUSX KaK BAKHEHIINX MaTeMaTHYeCKHX MOJEISX,
MO3BOJISIONIUX OIUCHIBATH U U3Yy4YaTh Pa3HBIC MPOIIECCHI U
SBJICHUS; TIOHUMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO
MIOCTPOCHHS MaTEMAaTHYECKUX TCOPHIA,

- BIAQJICHHE METOJAaMM JO0Ka3aTeJIbCTB M aJrOPUTMOB
pelleHus, yMEHHWEe WX  NPHUMEHATh, IPOBOIUTH
JOKa3aTeIbHBIC PACCYKICHUS B XOJI€ PEIICHHUS 3a/1a4;

- BJAQJICHWC CTAHJAPTHBIMH TPHEMAMH  PEIICHUS
palioHaJIbHBIX M HPPALUOHANBHBIX, MOKAa3aTeNbHBIX,
CTCTICHHBIX,  TPUTOHOMETPHYECKHX  YpaBHCHHH U
HEPAaBEHCTB, WX CHCTEM; HCIIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOTPaMM, B TOM YHCIIC JJISI TOMCKA ITyTH
pelieHusT ¥ WUIIOCTPAIlMM pEIIeHUs YpaBHEHHH U
HEPABEHCTB;

- copMHpPOBAHHOCTH TMPEACTABICHUI 00 OCHOBHBIX
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MNOHATHAX MAaTEMaTU4YeCKOrO aHalli3a M UX CBOMCTBAX,
BJIQJICHUE  YMEHUEM  XapaKTepu30BaTb  IIOBEJIECHUE
(GyHKUUI, MCIOIB30BaHUE IIOJIYYEHHBIX 3HAHMM IS
ONMCAHUS U aHAJIN3a peallbHbIX 3aBUCUMOCTEN;

- BJIAJCHUEC OCHOBHBIMM IIOHATUSMU O IUIOCKHX U
IPOCTPAHCTBEHHBIX  TCOMETPUYECKHX  (QHUrypax, HX
OCHOBHBIX  CBOICTBax; C(HOPMHPOBAHHOCTb  YMEHUS
pacrio3HaBaTh T€OMETpUYECKHE (GUTyphl Ha dYepTexkax,
MOJENIAX U B PEAJbHOM MUPE; NPUMEHEHUE H3YYCHHBIX
CBOWCTB T€OMETPHUYECKUX QUTYp U (HOPMYI Ul peIIeHUsS
FEOMETPUYECKUX 3aJad M 3aJad C I[PaKTUYECKUM
COICPKAHUEM;

- c(hOpMHPOBAHHOCTh IMPEACTABIECHUN O Ipoleccax U
ABJICHUSX, MMEIOIIMX  BEPOSTHOCTHBIM  Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH B peajlbHOM MHPE,
OCHOBHBIX MOHSITUSIX 3JIEMEHTapHOMN TEOpUU
BEPOSATHOCTEH; yYMEHHME  HAXOOUThb W  OLICHUBATh
BEPOSITHOCTU HACTYIUIEHUSI COOBITMH B MPOCTEHIINX
IPAKTUYECKUX CUTYAlUsIX U OCHOBHBIE XapaKTEPUCTHKU
CIIy4alHBIX BEJIUYNH;

- BJAQJCHME HaBBIKAMU HCIOJB30BAaHUS  TOTOBBIX
KOMITBIOTEPHBIX IPOTpamMM IIPU PEUICHUM 3a/1ad.

OO0uue KpUTEPHHU OLIEHKH Pe3yJIbTATOB OCBOCHHA Y4eOHOM M CHUIITTHHbI

B yCTHBIX UM NMCbMEHHBIX OTBETAX CTYIEHTOB Ha IMPAKTHUUECKUX (CEMUHAPCKHX) 3aHATHUSIX, B
COOOLIEHUAX U JOKJIanax, 3cce M ApYrux (opmax ayIUTOPHOM U CaMOCTOATENBHOM paboThl, a
TaKK€ B TEKYIIUX KOHTPOJBHBIX paboTax YUMTHIBAIOTCA: T[JIyOMHA 3HAHUM, BIAJECHUE
HEOOXOUMBIMU YMEHUSIMH (B 00BbEME MPOrpamMmbl), JOTMYHOCTh M3JI0KEHUSI MaTepuiia, BKIIIOYast
0000111eHuS, BBIBOJBI, COOJIIO/IEHNE HOPM JINTEPATYPHOI peuH.

OueHKy «OTJIMYHO» 3aCIyXMBAacT CTYIEHT, TBEPIO 3HAIOUIMM INPOTrpaMMHBIN Marepual,
CUCTEMHO U TpPaMOTHO M3Jaralouiii ero, JAEMOHCTPUPYIOIIUNH HEOOXOAUMBIH  ypOBEHb
KOMIETEHINH, 4YE€TKHe, C)KaTble OTBETHI Ha JIOTOJHUTEIbHBIE BOIPOCHI, CBOOOIAHO BIAJCHOIUI
MMOHATHUIHBIM aIllapaToM.

OueHKy «XOpomIo» 3aciIy’KMBAa€T CTYJIEHT, NPOSBUBLIMI IIOJHOE 3HAaHUE IPOTrPAMMHOIO
Marepuaia, JeMOHCTPUPYIOLINI cHOPMUPOBAHHBIE HA JIOCTaTOUHOM YPOBHE YMEHHUS U HAaBBIKH,
yKa3aHHbIE B IpOrpaMMe€ KOMIIETEHILIMH, IOIYCKAOINUN HENPUHIUIHAIBHBIE HETOYHOCTU IIpU
W3JI0KEHUH OTBETA HA BOIPOCHI.

O1eHKY «YAOBJIETBOPHUTEJBHO» 3acly’KUBAaeT CTYIEHT, OOHApYXUBIIMI 3HAHUS TOJBKO
OCHOBHOT'O Marepuaia, HO HE YCBOMBIIMH JeTallu, IOMYCKAaroIUi OMMOKH HPUHIMIHAIBHOIO
Xapakrepa, JE€MOHCTPUPYIOIIMM He 10 KOHIA C(GOPMUPOBAHHBIE KOMIIETEHIIMH, YMEHHUS
CUCTEMATU3UPOBATh MaTepuall U AeaTh BHIBOIBL.

OLEHKY «HeyIO0BJIETBOPUTEIbHO» 3aCIyKUBAE€T CTYIECHT, HE YCBOHBIIMA OCHOBHOTO
COZIEp)KaHUsl MaTepuasia, He YMEIOLIU CHCTeMaTH3HpOoBaTh MH(OpMAINIO, AeIaTh HEeOOXOTUMbIe
BBIBOIbI, YETKO U IPaMOTHO OTBEYaTh Ha 3a/IaHHbIE BONIPOCHI, JEMOHCTPUPYIOLINI HU3KUI YPOBEHb
OBJIa/IEHUS] HEOOXOMMBIMH KOMIIETEHIIUSIMH.

OuenuBanue CTyIeHTA HA JK3aMeHe 10 y4eOHOH TUCHHILINHE
OneHka «OTJIMYHO» BBICTABISETCA CTYIEHTY, €CIM OH DIYyOOKO M TPOYHO YCBOWI
IIPOrPaMMHBIM MarepHuall, UCUEPIBIBAIOIIE, MOCIEN0BAaTENbHO, YETKO M JIOTUYECKU CTPOMHO €ro
U3J1araeT, yMeeT TECHO YBSI3bIBATh TEOPUIO C IPAKTUKOH, CBOOOTHO CHpaBISIETCA C 3ajJadaMmy,
BOIIPOCAMU U JAPYTMMHU BUJAMHM TPUMEHEHMs] 3HAHUM, HE 3arpyJHSAETCS C OTBETOM IIpH
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BUJOM3MCHCHUH  3aJaHWii, TPaBWJILHO OOOCHOBBIBAET  MPHUHATOE  pELICHUE,  BIaJeeT
Pa3HOCTOPOHHUMU HABBIKAMU U PUEMAMHU BBIIIOJIHEHUS ITPAKTUYECKUX 3a1a4.

OLieHKa «XOpOIIO» BBICTABIISETCS CTYJCHTY, €CJI OH TBEPJO 3HAET MaTepuall, FPaMOTHO U 10
CYILIECTBY M3JIaraeT €ro, He JOMycKas CylleCTBEHHbIX HETOYHOCTEN B OTBETE HA BOIIPOC, MPABUIBHO
MIPUMEHSET TEOPETUUECKUE TMOJOKEHUS MPU PEIICHUU MPAKTUYECKUX BOIPOCOB U 3314, BIAJEET
HEOOXOJMMBIMU HaBbIKAMH U MTPUEMAMU UX BBITTOTHEHUSI.

OueHKa «y10BJIETBOPHUTEJIbHO» BBICTABIIACTCS CTYIEHTY, €CIM OH HUMEET 3HAHHUS TOJBKO
OCHOBHOI'O Marepuajia, HO HE YCBOWJI €ro JeTrajei, IONyCKAaeT HETOYHOCTH, HEI0CTAaTOYHO
NpaBWIbHBIE (OPMYIUPOBKH, HAPYIICHHUS] JIOTUYECKOH TIOCIEIOBATEILHOCTH B H3JIOKEHUU
MPOrPaMMHOT0 MaTepuaa, UCIBITHIBACT 3aTPYIHEHHUS MTPU BBITOJTHEHUH MIPAKTUYECKUX PaboT.

OlLieHKa «HeY10BJIeTBOPUTEIbHO» BBICTABIISETCS CTYACHTY, KOTOPBI HE 3HAET 3HAUUTEIbHOU
4acTU MPOrpaMMHOTIO Marepuasa, AOMYCKAeT CYUIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C OOIBIINMU
3aTpyAHEHUSIMU BBITIOJIHSIET MPAKTHYECKUE PAOOTHI.

IlepeueHb BOIPOCOB /1Jisl MOATOTOBKH K IK3aMeHY
1o y4eOHo# AucuuninHe «Maremaruka»

1. OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYJIBL.

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

3. OyHK1Ms y=CO0SX, ee rpaduK U CBOMCTRA.

4. Oynkius y=tgx, ee rpag UK 1 CBOMCTBA.

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

6. [IpeoOpaszoBanue rpaduKoB.

7. UYeTHble U HEUETHBIE (PYHKIUU.

8. Bospacranue, yosiBaHue GyHKIUN. DKCTPEMYMBI.

9. Cxema uccrnenoBanus QpyHKIUH.

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

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

12.  IlpaBuia BEIYUCIICHUS MPOU3BOIHBIX.

13.  IlpousBoaHas cl0OXHOW (HYHKIUHU, TPUTOHOMETPUUECKUX (PYHKIUI.

14. OcHoBHbIE GpopMyIbl T PepeHInpOBaHNUS.

15.  KacarenbHas k rpaguky GyHKIUH.

16.  Ilpow3BoaHas B TEXHUKE U (PUIUKE.

17.  Ilpu3Hak Bo3pacTaHMs WK yObIBaHUS (DYHKIIMH.

18.  Kpurnyeckue TOUKH (QPyHKIIMH, MAKCUMYMBbl I MUHHUMYMBI.

19.  HawuOonbliee u HauMEHbIIIEE 3HAYCHUS (DYHKITUU.

20.  TlepBooOpasHasi. OCHOBHOE CBOHCTBO MIEPBOOOPA3HOM.

21.  Tpu npaBuiia HAXOXKJIEHUS TPOU3BOIHBIX.

22.  Tabmuma nepBooOpa3HbIX.

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

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

25.  CreneHb ¢ pallOHAJIbHBIM MIOKA3aTeNIeM U €€ CBOICTBa

26.  Tloxka3arembHas GyHKIHUS, ee TpadHK U CBOKCTBA.

27.  JlorapudMmsbl 1 UX CBOWCTBA.

28.  Jlorapudmuyeckas GyHKIHs, ee TpaduK U CBOICTBA.

29.  IIpumeHeHue UHTErpaja.

30. [IpousBogHas moka3arenbHOM © JorapudMuyueckoil (QyHKIHH, TEepBOOOpa3Has
MOKa3aTeNIbHOM (PYHKIIUH.

31.  AKCHOMBI CTEPEOMETPHH.

32.  IIpocreiine reoMmeTpuueckre Tejaa U UX MOBEPXHOCTH.

33.  TlapammenbHOCTH MPSIMBIX, TPSMOW U TNIOCKOCTH.

34.  B3auMHOe pacroyioXeHHe MPSAMBIX B IPOCTPAHCTBE.

35.  [lapammenbHOCTP MIOCKOCTEH.
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36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
o1,
52.
53.
54.
55.
56.
S7.
58.
59.
60.

Terpasnp u napasenenunen.

[TeprnieHAMKYIAPHOCTH MPSMBIX U TIJIOCKOCTEH.

[lepneHIuKysIp ¥ HAKJIOHHBIE.

JIByrpaHHBIN yroJ.

[TonsiTue MHOTOTpaHHKKA. BhIMyKIIble U HEBBITYKJIbIE MHOTOTPAaHHUKH.
I'eomeTpuueckoe Teno.

[Tpusma. IIpsimast, npaBuibHas, HakIOHHAs. OObEMBI IPU3MBI.
[Tupamupa. [IpaBunbpHas nupamuaa u ee cBorictBa. Anodema. O0beM MTUPAMHIBIL.
VYceueHHas nupamua.

[IpaBuiibHBIE MHOTOTPaHHUKHU.

CuMMeTpHs B IPOCTPAHCTBE.

CrnoxeHre 1 BBIYMTaHUE BEKTOPOB (IpauiecKkn).

YMHOXEHHNE BEKTOpa Ha unciio. CBONCTBA YMHOKEHHUS.

Kommnanapusie Bektopsl. [IpaBuio napamienenumnesna.

[IpsimoyrosnbHas cucreMa KOOpJIMHAT B IPOCTPAHCTBE

[IpaBuiio cymMmMBbl, pa3HOCTH, IPOU3BEACHHUS BEKTOPA HA YHCIIO.
[Ipocrenmme 3aga4u B KOOpAUHATAX.

CkansipHO€ MpOU3BeIEHUE BEKTOPOB.

LenTpanpHas, oceBast, 3epkaibHas cuMMmeTpus. [lapannenbHblil nepeHoc.
Hununaap. [Tnomaas mOBEpXHOCTH IUIUMHAPA U €70 00bEM.

Konyc. Ilnomaas moBEpXHOCTH KOHYCA U €70 00BbEM.

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

KacarenpHast TUIOCKOCTB K cdepe.

[Tonstue o6bemoB. CBolicTBa 0OHEMOB.

[TonsATHE MIAPOB CErMEHTA, IAPOBOTO CJIOS, IAPOBOTO CEKTOPA M UX OOBEMBI.
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JUCT PETUCTPALIUA W3MEHEHUI (AKTYAJIM3ALIAN)
PABOYEHA ITPOI'PAMMBI YYEBHOU JUCIHHUIIVINHBI
OY] 04 MATEMATHUKA

HanmenoBanue crienimaibHOCTH
40.02.01. IIpaBo u opranu3arys COIMHAIBHOTO 00CCIICUCHHS

Pabouas mporpamma yueOHo# muctummuabl OY ][ 04 Maremaruka Ha 2023-2024 yaeOHbIi
TOJl pPAaCCMOTPEHA U TIEPEyTBEPXKICHA HA 3aCEIaHUN IUKJIOBOW METOJUYECKONH KOMUCCUU (PU3UKH H
MaTeMaTHYECKUX JUCIUTUIMH 0€3 N3MEHEHHI.

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

[Ipencenarenb HUKIOBOM METOJUYECKON KOMUCCUU o frreiA E.B. I'epnaunrep
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