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1.IMACIIOPT PABOUYEM ITPOT' PAMMBbI YUEBHOM JUCIUILIUHBI
OY1.04 MATEMATHUKA

1.1. Ob6aacTh npuMeHeHHs1 padoyeil MporpaMmbl

[TporpamMma o6rieoOpa3oBaTenbHON y4eOHOM muciuruimHa «MaremaTtukay MmpeaHa3sHaYeHa
JUISL U3y4eHHs] MareMaTHKu B MNpoQecCHOHaJIbHBIX oOpa3oBarenbHbiX opranuzanuax CIIO,
peam3ylonmx 00pa30BaTelIbHYI0 MPOrpaMMy CpeIHero ooOmero oOpa3oBaHHsS B Mpeaenax
OCBOEHHUs OCHOBHOU mpodeccronanbHoii obpaszoBarenbHO mporpammbel CITIO (OITOIT CITIO) Ha
0a3e 0OCHOBHOTO 00111eT0 00pa30BaHuUs MPU NOATOTOBKE CIEIUAIMCTOB cpeaHero 3BeHa. [IporpamMma
pazpaborana Ha ocHoBe TpeOoBanuidi ®I'OC cpemnero obmiero oOpazoBaHUs, MPEABIBIAEMBIX K
CTPYKTYpE, COACPKAHHWIO W pe3ylbTaTaM OCBOCHUS Y4YeOHOH JMCHMUILTUHBI «Maremaruka», ¢
yuetoM IIpumepHOl OCHOBHOW 00pa3zoBaTeIbHOW MPOTrpamMMbl CpelHero oOuiero oOpa3oBaHUA,
ono0peHHON pemieHueM (enepanbHOr0  y4eOHO-METOMUYECKOTO OOBEAMHEHUs 10 00IemMy
obpazoBanuio (rmporokos oT 28 utoHsa 2016 . Ne 2/16-3) u yrounenuit HayuHo-meTogmvecKum
coBeroM llentpa mpodeccronanpHoro obpaszoBanusi u cucrem kBanuduranuii GIAY «DHUPOy,
npoTokoa Ne3 ot 25 mas 2017 rona.

[Ipu peanuzamuu paboueld mporpamMMmbl 00IIE00pa30BaTEIbHON YYEOHOU TUCHUTIIIMHBI

OVY]1.04 «MaremaTuka» MOTYT OBITh MCIIOJIB30BAHbI pa3IMYHbIE 00pa30BaTeIbHbIE TEXHOJIOTUHU, B
TOM YHUCJIC AIEMEHTHI TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUMN, JJIEKTPOHHOTO O0yUYCHHUS.

1.2. Mecto y4eOHOH JUCHHUIUIMHBI B CTPYKType MNPOrpaMmbl  MOATOTOBKH
CIEeNMATUCTOB CpeJHero 3BeHa: yueOHas qucHuruiiHa «MaremaThka» BXOAMT B COCTaB OOIIMX
0011eo0pa3oBaTebHBIX yYEOHBIX IUCHHILIMH, (OPMUPYEMBIX M3 O0S3aTENbHBIX IPEIMETHBIX
obmnacreit ®I'OC cpennero obmiero obpaszoBanus, s crnenuanbHocTedl CIIO rymanutapHOro
npoduist mpodheCCUOHATLHOTO 00pa30BaHUS.

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

ConeprkaHue porpaMMbl «MareMaTukay HalpaBiIeHO Ha JIOCTHKCHUE CIICIYIOINX HeJIei:

- obecrieueHre CHOPMUPOBAHHOCTH TMPEJACTABICHUNA O COLHUAIBHBIX, KYIBTYPHBIX
HCTOPHUYCCKHUX (1)aKTOan CTAaHOBJICHUS MaTC€MaTUKU,

- obecrieueHre cC(HOPMUPOBAHHOCTH JIOTUYECKOTO, aNTOPUTMUYECKOTO M MaTEeMaTH4eCKOro
MBIIIJIICHUA,

- obecnieueHue c(hOPMUPOBAHHOCTH YMEHUH MPUMEHSTH MOJTYYSHHbIE 3HAHUS MPU PEIICHUN
PAa3IMYHBIX 3a4a4;

- obecriedeHne C(HOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaThKe Kak dYacTu
00IIeYeIOBEYEeCKON KYIbTYPhI, YHUBEPCATBHOM SI3bIKE HAYKH, IO3BOJISIFOIIIEM OIMUCHIBATH U U3YYaTh
peasIbHbIE MPOIIECCHI U SIBICHUS.

OcBocHue copepkaHusi y4eOHOW TUCIUIUIMHBI «MaTemMaTtiuka» 00ecleunBacT JOCTHKCHUE
CTYJIEHTaMH CIIEAYIOUTUX pe3)1bmamoag.

* IUYHOCHHBIX

- c(hopMHpOBaHHOCTH TPEACTABIECHUN O MaTeMaTHKEe KaK YHUBEPCAILHOM SI3bIKE HAyKH,
CpEACTBC MOACIUPOBAHUA SIBIICHUU U MMpOLECCOB, UACAX U METOAAX MATCMAaTUKU;

- TOHMMAaHHME 3HAYUMOCTH MAaTeMaTUKH JUIS HAy4YHO-TEXHUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHMSI K MareMaTHKe KaK K 4acTH OOIIeYes0OBEeUEeCKON KyIbTyphbl yepes
3HAKOMCTBO C HCTOPHEN Pa3BUTHUSI MATEMATHKH, SBOJIIOIIMEH MaTeMaTHIECKUX UJIEH;

- Pa3BUTHUC JIOTHYCCKOI0 MBIINIJICHUSA, IPOCTPAHCTBECHHOI'O B006pa)KGHI/I$I, aHFOpI/ITMI/I‘ICCKOfI
KYJABTYpbI, KpUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HeoOxomumMoM Jutst Oymyiied rnpodeccuoHanbHON
NeSITeTBHOCTH, TSl TIPOJIOJKEHHSI 00pa30BaHUs U CaMOO0pa30BaHMS,

- OBNIQJICHHE MAaTEMAaTUYECKUMHU 3HAHUSMU U YMEHHUSIMH, HEOOXOIMMBIMH B MOBCEIHEBHOMN
JKH3HHU, JJISA OCBOCHUA CMECIXKHBIX C€CTCCTBCHHO-HAYYHBIX JOUCHUIIIINH n AUCIIUITIINH



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

- TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCJIE CamMo0Opa30BaHUIO, Ha
HPOTSHKEHUU BCEH JKU3HU; CO3HATENIbHOE OTHOILEHHE K HEIIPEPBIBHOMY 00pa30BAHUIO KAaK YCIOBHIO
yCTENHOW MpodeCcCHOHaTbHOM U OOIIIECTBEHHOH JIeITeTLHOCTH;

- TOTOBHOCTh M CIOCOOHOCTb K CaMOCTOSATEJIBHOM TBOpPUECKOM M OTBETCTBEHHOM
JESTENIbHOCTH;

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

- OTHOIICHUE K NMPO(PEeCCHOHATBLHON JESITEIBHOCTH KaK BO3MOXKHOCTU YYacTHUS B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIEHAIIMOHAJIBHBIX IPO0IIEM;

* MemanpeoMemHpix:

— YMEHHE CaMOCTOSITEIbHO OIpPENCNATh LEIH JEeATEIbHOCTH M COCTABIATH IJIAHbI
JESTEIBHOCTH; CAMOCTOSITEIILHO OCYILIECTBIISITh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH JIEATEIBHOCTD;
UCIIOJIb30BaTh BCE BO3MOYKHBIE PECYpChl AJISl JOCTMIKEHHUS IOCTABICHHBIX L€JeH M peanu3aluu
IUTAaHOB JIESTEILHOCTH; BRIOMPATh YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CHTYaIUsX;

— YMEHME IPOJAYKTUBHO OOINAaTbcs M B3aMMOJCIHCTBOBaTH B IPOLECCE COBMECTHOM
JeSITeTbHOCTH, YYUTHIBATh MO3HMIUHU JIPYTUX YYACTHHKOB JIESATEIBHOCTH, YPPEKTHBHO pa3zpemiarb
KOH()JIMKTHI,

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

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

— BJIaJICHUE SI3BIKOBBIMH CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO ¥ TOYHO M3JIararb CBOIO TOUKY
3peHus, UCIOJIb30BATh a/IEKBATHBIE S3BIKOBBIE CPEJICTBA;

— BJAJ€HUE HaBbIKAMM TI103HABATEIbHOM peQIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, IpaHMI] CBOETO 3HAHUA U
HE3HaHMsI, HOBBIX MI03HABATEIbHBIX 3aJ1a4 U CPEICTB IS UX TOCTUKEHUS;

— LIEJICYCTPEMJIEHHOCTh B TIOUCKAX U MPUHITUU PEIIEHUH, COOOpa3UTEIbHOCTh U UHTYHIINS,
Pa3sBUTOCTh IPOCTPAHCTBEHHBIX IPEICTaBICHUH; CHOCOOHOCTh BOCIPHUHMMATh KpacoTy U
TapMOHMIO MHPA;

* npeOMemHbIX:

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

— c(hOpMHUPOBAHHOCTb MPEJICTABIECHUN O MareMaTHYecKMX MOHATUAX KaK BaXKHEUIIMX
MaTeMaTH4YeCKUX MOJENSAX, MO3BOJISIIOIIMX ONMUCHIBaTh U M3Y4aThb pa3HbIe MPOILECCHl U SBICHUS;
MOHUMaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOSHHSI MAaTEeMaTUYECKUX TEOPHIA;

— BJIaJICHUE METOJaMH JI0Ka3aTelIbCTB M aJTOPUTMOB PEIICHUS, YMEHHE WX MPUMEHSTb,
IPOBOANTH JOKA3aTeIbHBIC PACCYKICHHUS B XOJI€ PELICHU 3a/1ad;

— BIaJEHUE CTAaHAAPTHBIMH TPHEMaMHU pEIICHUS pPAlMOHAIBHBIX M HPPAIMOHATBHBIX,
MIOKA3aTeNIbHBIX, CTENEeHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHMH U HEPABEHCTB, MX CHCTEM;
HCTIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHCIIE JJISl TMMOMCKA MYTH PEIIeHUS U
WITIOCTPAIMK PELICHUs ypaBHEHUI U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH NIPEACTaBIECHNN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHYECKOTO aHAN3a U
UX CBOWCTBax, BJaJIeHHE YMEHHEM XapaKTepu30BaTh IMoBeAeHUE (YHKUIMH, HCIOIb30BAHUE
MOJTyYEHHBIX 3HAHUH JIJIs1 ONMCAaHUs U aHAJIM3a PealIbHbIX 3aBUCUMOCTEN;



— BJIaJIEHUE OCHOBHBIMU INOHATUSMHU O IUIOCKUX U NPOCTPAHCTBEHHBIX IE€OMETPUUYECKHX
¢burypax, uX OCHOBHBIX CBOWCTBaxX; C()OPMHUPOBAHHOCTh YMEHHS PACIIO3HABaTh I'€OMETPUUECKHE
burypel Ha dYeprexax, MOJENAX U B pPEAJbHOM MHUpE; NPUMEHEHHE W3YUYEHHBIX CBOWCTB
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 pPEAJIbHOM MHPE, OCHOBHBIX IIOHATHUAX
3JIEMEHTApPHOW TEOPUM BEPOATHOCTEN; YMEHUN HAXOAWTh M OLEHHUBATh BEPOSTHOCTU HACTYILICHUS
COOBITUIM B MNPOCTEUIIUX MPAKTUYECKUX CUTYallUsIX UM OCHOBHBIE XapaKTEPUCTHKHU CIydailHBIX
BEJINYMH;

— BJIQJICHHE HABBIKAMU MCIIOJI30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM IpPH PELICHUU
3azad.

1.4. PexoMeH1yeMoe KOJHMYECTBO YACOB HA OCBOeHHe padoyeil mporpamMmbl y4uyeOHOI
JAUCHUTIIHHBI

MaxkcumanbHON yueOHOI Harpy3ku oOy4daromerocst — 234 4acoB, B TOM YHCIIE:

- 00s13aTeILHOM ayTUTOPHON yueOHOH Harpy3ku oOydaromierocst — 156 gacos.

- CaMOCTOSTEIBHON PabOTHI 00yUaroerocst — 78 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YYEFHOW JUCIATLIAHBI

2.1. O6bem y4eOHOM TUCHUTIINHBI U BU/bI y4eOHOH padoThI

Bun yuebHoilt paboThl O0BeM yacoB
MakcumanbHas yueOHas Harpy3Ka (Bcero) 234
O0s3aTrenbHas ayIMTOPHAs Y4eOHasi Harpy3Ka (Bcero) 156
B TOM YHCJIE:
TEOPETUYECKOEe O0yUCHHE 48
IPAKTUYECKHUE 3aHSITHSI 108
CamocrosiTesibHasi paboTa o0yualonierocsi (Bcero) 78

[TpomexxyTouHas arrecTainus — B (hopMe 9K3aMeHa BO 2 CEMECTpe




2.2. TemaTuyeckuii MJIaH U coep:kaHue Y4eOHOM U CUNIIIMHBI

HaumenoBanue paznenoB u TeMm Conep:xanue yueOHOro Matepuaa, MpakTHUIECKUe 3aHsATHI, CAMOCTOsTEIbHAs paboTa 00ydaIoInXCs O6bem YpoBeHb
4acoB OCBOCHHUS
1 2 3 4
1 cemecTp
Beenenune Jleknuu, TeopeTHYECKHE 3AHATHHA 2
MaremaTtika B Hayke, TEXHHKE, OSKOHOMHUKE, HH()OPMALMOHHBIX TEXHOJOTUSAX M MPaKTHUYECKON 2 1
nesitenbHOCTH. Llenu u 3amaum u3ydeHus: MaTeMaTUKY Ipu ocBoeHuu cnenuansHocteit CIIO.
Pasgea 1.
Anrebpa
Tema 1.1. Pazputue Conep:xanue yueOHOro MarepuaJia 4
MIOHSTHSA O YHUCIIE Jlekuum, TeopeTnyecKue 3aHATHS 2
Lenple u panmonanbHble yucna. [leficTBurenbHble yucna. [IpubmmkeHHbIe BhIYHCIeHUs. KoMmIuiekcHbIe 2 2
quca.
I[IpakTHYeckue 3aHATHS. 2 2
ApudmeTnyeckue ACHCTBHUS HAJl YACIaMHU
Haxoxxaenne nprOnmkeHHBIX 3HAYCHUH BETMYUH
Tema 1.2. Kopau, cTenenu, Conep:kanue y4e0HOro Marepmuajia 14
JorapuQMbl Jlekuum, TeopeTnyecKkue 3aHATHS 4
Kopuu u crenenu. KopHu HaTypanbHOW CTElEeHHM W3 YHCHIa U UX cBoicTBA. CTENEHH C parliOHAILHBIMU 2 2
MoKa3aTensiMi, HuX cBoicTBa. CTeneHu C JCWCTBUTENBbHBIMU MOKa3arensiMu. CBOWCTBa CTENEHH C
NeHCTBUTEIBHBIM MTOKA3aTEIIEM.
Jlorapugm. Jlorapudm uucia. OCHOBHOE JIOrapu(pMUUECKOE TOXKICCTBO. JleCATHUYHBICE W HATypaJibHbIC 2
norapudmel. [IpaBuna aeiicteuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHUIO.
IIpeoOpa3zoBanue anrebpanyecknx BoipaxeHuil. IlpeoOpa3oBaHue palMOHAJIBHBIX, HPPALMOHAIBHBIX
CTCIICHHBIX, ITIOKA3aTCJIbHbBIX U JIOFapI/I(bMI/I‘IeCKI/IX BpraX(eHHfI.
IIpakTH4Yeckue 3aHATHS. 10 2
Apudmernyeckue JeHCTBUS HaA YHCIAMM, HaXOXKICHHE NPUOMIKEHHBIX 3HAYEHUH BENTUYMH U
MOTPEIIHOCTEH BBIYMCIICHHH (a0COMOTHON ¥ OTHOCUTEILHOI ), CPAaBHEHUE YHCIIOBBIX BBIPAKEHUH. 2
Brruucnenue u cpaBHEHUE KOpHEN. BhINOIHEHNE pacyeToOB C paJuKaJaMu.
[IpeobpazoBanue anreOpandecKux BhIPAKECHUH.
[IpeoOpazoBanue palMOHAIBHBIX, MPPALHOHAIBHBIX CTENEHHBIX, IMOKA3aTENbHBIX M JIOTapUPMHUYECKHX 2
BBIPAKEHUH. 2

Pemenne nppanmonansHeIX ypaBHeHui. CpaBHeHue cteneneil. [IpeoOpa3oBanus BbIpaXeHNUH, COAEpKAIINX
CTEIIECHH.
Pemenne noxasarenbHbIX ypaBHEHHM.




Haxoxnenue 3HaueHwid Jiorapudma Mo MPOU3BOJILHOMY OCHOBaHHIO. Ilepexom OT OJHOTO OCHOBAaHUS K
npyroMy. Berancienne u cpaBHeHHE J0rapru(MOB.

JlorapudmMupoBanue u TOTEHIMPOBaHWE BhIpakeHUH. [IpUONOKECHHBIC BBIYMCICHUS W PEIICHUS
NPUKIATHBIX 3371a4.

Pemenwne norapnpmMudeckux ypaBHEHHAN.

Pemenne npukmaaHpIX 3a1a4.

[IpoBepounas pabora o Teme «KopHH, CTEIICHH, JIOTapH(PMBD)

CamocTosiTe1bHasA padoTa mo pasneay 1.
[logroroBka K mpakTHYECKHM 3aHATHAM. Pabota Ham MaTepuanoM Y4eOHHWKOB, KOHCIIEKTOM JIEKITHHL.
BrinonHeHne HHAMBUAYaJIbHBIX 331aHUM.

10

Pa3nen 2. OCHOBBI TPUTOHOMETPUH

Tema 2.1. OcHOBHBIE TIOHATHS

Copep:xkanue y4eOHOIro MarepuaJia

.HeKIll/II/I, TCOPCTUIYCCKHE 3AHATUA

N

YHucnoBas okpykHOCTh. Paguannas Mepa ymia. BpaiiarenbHoe IBU>KEHUE.
Panuannas mepa yrna. Bpamarensaoe numxenue. CuHyc, KOCHHYC, TAHTCHC U KOTAHTEHC YHCIIA.

N

IIpakTHyeckue 3aHATHS.

PanvanHbI MeTOA U3MEpPEHUS YIIIOB BPALICHUS U CBSI3b C TPAAyCHON MEPOH.
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIa.

Tema 2.2. OCHOBHEBIE

Coneprxanmne yueOHOro MaTepuaja

TPUTOHOMETPUUICCKUE TOKIACCTBA

.JIeKIIHI/I, TCOPCTUICCKHUE 3AHATHUS

®opmynsl npuseacHus. opMyisl ciiokeHuss. Popmyisl yIBoeHHAs. POpMyIIbl IOJIOBUHHOIO YIVIA.
OCHOBHBIE TPUTOHOMETPUYECKHE TOMKIECTBA.

NN B

Tema 2.3. [IpeoOpazoBanus

Conep:xkanue y4eOHOro MaTtepuaJia

IIPOCTEUIINX TPUTOHOMETPUUYECKUX

.JIeKIIHI/I, TCOPECTUICCKHUE 3AHATHUS

BBIPKEHUN

IIpeoOpazoBanne CyMMBl TPUTOHOMETPUYECKHX (YHKIMA B NPOU3BEACHHWE M INPOU3BEACHUS B CyMMY.
BripaxeHne TpUroHoMeTprueckux (QyHKUMH Yyepe3 TAaHTeHC TOJIOBUHHOTO apTyMEHTA.

NINOIN

IIpakTHYecKkue 3aHATHS.
DopMyInbl CIOKEHUSI, YABOSHHS, IPe0Opa3oBaHue CyMMbI TPUTOHOMETPUIECKUX (yHKIMI B IPOHU3BECHNE.
[IpeoOpa3oBanne Npon3BeACHUS] TPUTOHOMETPHUECKUX (QYHKIMHA B CYMMY.

I

Tema 2.4. Tpuronomerpuueckue

Copep:xkanue y4eOHOro MarepuaJia

YpaBHEHUS U HEPABEHCTBA

JICKIII/II/I, TCOPECTUICCKHUE 3AHATUSA

IIpocreiimme TpuroHoMeTpuieckre ypasHeHus. [Ipocreiiine TpuroHoMeTpuueCcKre HepaBeHC CTRa.
OO6parHble TPUTOHOMETPHUYECKUE (PYHKIMU. APKCHHYC, APKKOCHHYC, apKTaHI€HC, apKKOTaHTeHC.




IIpakTH4Yeckue 3aHATHS.
Apkcunyc. Pemenne ypaBHeHus cosx=a.
Apkkocunyc. Pemienne ypaBHeHHS sinx=a.

N 0o

Pemenue ypaBHeHui tgx=a, ctgx=a. 2
TpuronomeTpudeckre ypaBHCHHS.
Tpuronomerpuueckre HEpaBeHCTBA. 2
[IpocTeiimme cucTeMbl TPUTOHOMETPHUUECKUX YPaBHEHUH
[IpoBepounas padota o Teme «OCHOBBI TPUTOHOMETPUN 2
CamocrosiTeIbHAsE padoTa mo pasueny 2. 14
[ToaroroBka K mpakTUYeCKUM 3aHATHAM. PaboTa Hax MarepuanoM yuyeOHMKOB, KOHCIIEKTOM JIEKLUH. BrionHeHne HHANBUAYaIbHBIX 3a0aHUI.
Paznen 3.
ODYHKINHU, NX CBOWCTBA U TpaduKH
Tema 3.1. @ynkuuy, ux cBoiictBa u | CogepskaHue y4e0HOT0 MaTepuaja 2
rpaduku Jlekuuu, TeopeTHYeCKHe 3aHATHS 2
Uucnosast GyHKms u crnocoObl e€ 3amanus. CoiictBa QyHKImiA. OOMacTb onpeneneHus] 1 MHOXKECTBO
3HaueHU (QyHKOUA. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTh, TEPUOANYHOCTb.
IIpomexyTKku Bo3pacTanus ¥ yObIBaHUS, HAHOOJbIIEe U HAUMEHBIIIEE 3HAYCHUS, TOUKH SKCTPEMYMa. 2
[Moctpoenne rpadukoB ¢yHkuuid. Apudmernueckue omnepanud Hajg QyHKOHAMH. CroxkHas QYHKIHS
(xommo3unus). [lonsrue o HempepblBHOCTH QyHKIMU. OOparHble (yHkuuu. OOnacTb omnpeneneHus u
oOiacTh 3HaYeHM 0bparHoii QyHkImH. [ paduk oOparHOi HyHKIHH.
I[IpakTHYeckue 3aHATHS 6
Uccnenosanue pynkunu. [loctpoeHne u urenue rpadpukoB QyHKIIHHA. 2
O6paruble ¢yHknuu u ux rpaduku. IIpuMepbl 3aBHCUMOCTEH MEXAYy IMEpeMEHHBIMH B pPEaNbHBIX 4
Ipoleccax U3 CMEKHbBIX AUCLUIIIMH.
Tema 3.2. Crenennsle, Copep:xkanue y4eOHOro MarepuaJia 4
noKasaTenbHble, Jorapupmuueckue | JIeKuuu, TeopeTHdecKue 3aHATHs 4
U TPUIOHOMETpUYecKue GPyHKIMU. | Onpenesnenus QyHKIUIA, ux cBolicTea u rpaduku. [IpeoOpazoBanus rpadMKoB. 2
OGparnbie TpUroHOMeTpU4ECKUe | [TapauieNnbHbIi EPEHOC, CUMMETPHS OTHOCUTEILHO OCEM KOOPIMHAT U CHMMETPHUSI OTHOCUTEJILHO Hayasa 2
Gynxmn KOOPAMHAT, CAMMETPHSI OTHOCHTENBHO MPSIMOH y = X, paCTSHKEHHUE U CXKaThe BIOJIb OCEH KOOPIWHAT.
IIpakTHYeckne 3aHATHA. 10
CgoiicTBa u TpaduKu CHHYyCa, KOCHHYCA. 2
CpoiicTBa 1 TpadmKy TaHTEHCA U KOTAHTEHCA. 2
Ob6paruble Tpuronomerpuueckue ¢yHkouu. IlpeoOpasoBanust rpaduka ¢yskuuu. ['apmoHHueckue 2
KoJie0aHMs. 2




[NokazarenbHble, TorapudMuyeckre GyHKINH.
[IpoBepounas pabota mmo reme «OYHKIAN

CamocTosiTeJbHasA padoTa mo pasgeny 3. 12
[ToaroroBka K mpakTHYECKUM 3aHsATHAM. PaboTa Haj MaTtepuanoM y4eOHHUKOB, KOHCIIEKTOM JICKIIMH. BriloHeHne WHANBUAYaIbHBIX 330aHUM.
2 CemecTtp
Pa3nen 4. Hauana MaTeMaTH4eCKOI0 aHAJIN3A
Tema 4.1. [locnenoBarensHoctn | Cogep:kaHue y4eOHOr0 MaTepuaJa 6
Jlekuun, TeopeTnyecKkue 3aHATHS 2
CriocoOsI 3a/1aHUs B CBOYCTBA YHCIIOBHIX MOCienoBarenbHocTel. [loHsTHE 0 Ipenee mocneq0BaTeTbHOCTH. 2
CymecTtBoBaHue TipeAeia MOHOTOHHOH OTpaHMYEeHHON MoclenoBaTenbHOCTH. [Ipemen  QyHKOMH.
CyMMHpOBaHHE MOCIIEe0BATENEHOCTEH. becKkoHeYHO yOBIBaromas reoMeTprudecKas MPOrpeccrs U e CyMMa.
IIpakTHYecKkue 3aHITHSI. 4
UmcnoBas mocie0BaTelbHOCTD, CIIOCOObI e 3aJaHusl, BRIYUCICHHS WICHOB MocienoBaredbHoCcTh. [Ipenen 2
MOCJIEZIOBAaTENbHOCTH. 2
IIpenen dyaknmm B Touke. beckoHeYHO yOBIBaIOIIasi TEOMETPUIECKast POTPECCHsl.
Tema 4.2. [IpousBognas Coneprxanmne yueOHOro MaTepuaja
Jlekuum, TeopeTnyecKkue 3aHATHS 2
[IpousBomHast QyHKIHMH, €€ TeoMETpHUUECKUU M ¢u3nueckuii cMbici. [Ipou3BOmHBIE CYMMBI, Pa3HOCTH, 2
MIPOM3BEICHSI, YaCTHOTO. [ [pON3BOIHBIE OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIHH.
IIpakTHYecKHe 3aHATHS. 6
Haxoxxnenne npon3BoaHbIxX 1Mo Tadnuie. [Ipasuna u popmynst auddepeHmpoBaHus. 2
VYpaBHeHUe KacarenbHOW K rpaduky (yHkiuu. HaxoxkaeHune HauOOJIbIIEr0, HAUMEHBIIECTO 3HAYCHUS H 2
AKCTpEeMaJbHBIX 3HaueHWi ¢yHkuuu. VccnemoBanne (yHKIME C TOMOINBIO TPOW3BOIHOW. YpaBHEHHE
KacaTelbHOU K rpaduKy QyHKIUH. 2
Haxoxnenne HanOobIIero, HAMMEHBIIETO 3HAYEHUsI U DKCTPEMANIBHBIX 3HaueHui QyHkuuu. MccnenoBanue
(YHKIIUH € TIOMOIIBIO TIPOU3BOTHOH.
Tema 4.3. [1epBooOpa3Hasi. Conep:xkanue y4eGHOro MaTrepuaJia 4
WnTerpan u ero mpuMeHeHHe Jlekuun, TeopeTnyecKne 3aHATHS 2
[lepBooOpa3nas. Tabnuia nepBooOpa3ubix. MHTETpas. 2
[onsTHE onpeneneHHoro uaTerpana. [IpuMepsl IpUMeHeHUs] HHTerpaja B GU3UKEe U TEOMETPHH.
IIpakTHyeckue 3aHATHS. 2
Haxoxnenne nepBooOpasnoii. Haxoxnenue onpenenenHoro marerpana. @opmyna Herorona—IJleiiOnuma. 2
[Tnomane kpuBoNMHEHHON Tpameuuu. Beraucienue roiomanedt miockux ¢uryp. IIpoBepounas pabora
«IIpon3BoaHas 1 MHTETPAI
CamocronTejbHast padoTa mo pasaeny 4 10

«HpOI/I3BO,Z[HBa$I, HepBoo6pa3Ha$[. I/IHTCFpaJ'I 1 €0 NPUMCHCHHC). HO,Z[FOTOBK& K IIPAKTUYCCKUM 3aHATHUAM. PabGora HaJ MaTcpuajioM y‘{GGHHKOB,
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KOHCIICKTOM HeKHHﬁ. Brinmonnenue MHIWBUAYAJIbHBIX BaﬂaHHﬁ.

Paznean 5.
YpaBHEHHUS U HEPABEHCTBA

Tema 5.1. YpaBHEHUS U CUCTEMBI

Coep:xkanue y4eOHOro MaTrepuaJia

ypaBHeHuil. HepaBeHncTBa u Jlekumu, TeopeTHYeCKUuEe 3aHATHS 4
CHUCTEMBI HEPABEHCTB C ABYMs VYpaBHeHHd W CUCTEMBl ypaBHEHHMH. PanuoHanbHBIE, HppalMOHANBHBIE, IIOKA3aTENBHBIE U 2
[IEPEMEHHBIMU TPUTOHOMETPUYECKUE YPAaBHEHUS M CHUCTEMBl. PaBHOCWIBHOCTb YpaBHEHHWH, HEPABEHCTB, CHCTEM.

OcHOBHBIE TIpUEMBl HX peuleHus (paszjokKeHHe Ha MHOXUTENIH, BBEJCHHE HOBBIX HEH3BECTHBIX,
MOJICTAHOBKA, TpaUIeCKHil METON).
HepasenctBa. PanumonaneHble, HppalyoHaibHbIE, MOKa3aTelIbHbIE HepaBeHCTBA. OCHOBHBIE IPUEMbI HX 2
peleHusl.
Hcnone3oBanne CBOHCTB M rpaduKkoB (GYHKIUA NpH pElICHWd YypaBHEHWH M HepaBeHCTB. Merton
WHTEpBaJoB. M300paxeHne Ha KOOPIWHATHON TUIOCKOCTH MHOXKECTBA PEIICHHUI YPaBHEHUH W HEPABEHCTB C
JBYMsI IEPEMEHHBIMU M HX CHCTEM.
IIpakTHYecKue 3aHATHS. 4
Kopau ypaBHenuii. PaBHocuibHOCTE ypaBHeHuil. [IpeoOpasoBanme ypaBHeHHI. OCHOBHBIE TPHUEMEI 2
peUICHUs] YpaBHEHUH.
Pewenue cuctem ypaBHEHUH.
Hcnonp3oBanne cBOMCTB M rpadMKOB (PyHKIUH IS PELICHUS] CUCTEM ypaBHEHUH
Pemenne HepaBeHCTB. 2
Pemenne cucreM HEpaBEHCTB.
Hcnonp3oBanue cBoicTB U rpadMKOB (PYHKIMHN 715l PEICHUS] CHCTEM HEPaBEHCTB.
[TpoBepounas padota «YpaBHEHHS U HEPABEHCTBA»
CamocrosTeiabHas padora mo pasjaeiy S. 10
[loaroroBka K mpakTHYeCKUM 3aHsTHAM. PaboTa Hax MarepuanoM yuyeOHHKOB, KOHCIIEKTOM JIeKLMi. BrimoHeHne HHAMBUAYaJIbHBIX 3aJaHUH.
Paznen 6.
KombuHnaropuka, craTuctuka u
TEOpUs BEPOSITHOCTEM
Tema 6.1. DneMeHTEI Copep:xkanue y4eOHOro MaTrepuaJia 6
KOMOMHATOPUKHU Jlekuum, TeopeTnyeckue 3aHATHS 2
UcTopust pa3BuTisi KOMOMHATOPUKH, TEOPUN BEPOSITHOCTEM M CTAaTUCTUKH M WX POJb B Pa3IMYHBIX chepax 2
YeJIOBEUECKOH JKU3HenesITeNbHOCTH. OCHOBHBIE TIOHATHSI KOMOMHATOPHKH.
Pemienne 3agau Ha mnepebop BapuaHToB. Popmymna OumHoma HerotoHa. CBoiicTBa OMHOMHATBHBIX
ko2 dunmenToB. Tpeyronpauk [lackais.
IIpakTHYecKHe 3aHATHS. 4
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Pemnenne koMOMHATOPHBIX 3a/1a4 HA MIEPECTAHOBKHU. PellieHre KoMOMHATOPHBIX 3a/1ad Ha COUCTAHMS.
Pemenne xomOMHATOPHBIX 3a/ad Ha pasMeniennsa. buaom HeiotoHa n Tpeyronpauk Ilackams. [Ipukimanasie

3aJ1auu. 2
Tema 6.2. DneMeHTHI TeOpHH Conep:kaHue y4eOHOro MaTepuaJa 4
BEpOSATHOCTEHN Jlekuum, TeopeTnyecKkmne 3aHATHS 2
CoObITHE, BEpOATHOCTH COOBITHS, CIOKEHHE W yMHO)XKEHHE BeposTHOocTeil. IloHsATHe O He3aBHCUMOCTH 2
COOBITHI.
HuckpeTHasi ciydailiHas BEJIMYMHA, 3aKOH €€ pachpeneicHus. UuciaoBble XapaKTEPUCTUKH AUCKPETHOU
CITy4aliHOM BeIMUYWHBL. [IOHATHE O 3aKOHE OOJIBIITNX YHUCEI.
IIpakTHYeckue 3aHATHS. 2
Kiaccuueckoe ompeneneHne BEpOSTHOCTH, CBOICTBA BepoOATHOCTEH. TeopeMa O CymMMe BEpPOATHOCTEH.
Briuucnenue BepositHocTed. [Ipukinaansle 3anaun.
Tema 6.3. D1eMeHTHI Conep:xanue yueOHOro MarepuaJia 8
MaTeMaTH4eCKOW CTaTUCTUKU Jleknuuu, TeopeTHYECKHE 3aHATHS 2
[IpencraBnenne gaHHBIX (TaONHIB, TUATPAMMBI, TPAQUKH), TeHEpAIbHAS COBOKYITHOCTh, BEIOOpPKA, CpEIHEe 2
apu¢mernyeckoe, meauana. [loHsTre o 3agayax MaTeMaTH4eCKONH CTAaTHCTHKH.
IIpakTHYecKue 3aHATHS. 6
Pemenue MPAKTUYCCKUX 3a1a4 ¢ IPUMCHCHUEM BEPOATHOCTHBIX METOI0B. 4
[IpoBepounas pabota «aeMeHTHl KOMOMHATOPUKH, TEOPHH BEPOSATHOCTEH M MaTEMaTUYE€CKONW CTaTUCTUKUY. 2
CamocrosTeabHas padora mo pasaeiy 6. 10
[TonroToBka K MpakTUYECKUM 3aHsATHIM. PaboTa HaJl MarepraaoM y4eOHUKOB, KOHCIIEKTOM JICKIIHiA. BbINOJIHEHHE MHIMBUIYAIbHBIX 3aJaHUN.
Paszpnen 7.
l'eomerpus
Tema 7.1. IIpameie u miockoctu B | Coep:kanne yueOHOro MarepuaJia 14
MIPOCTPAHCTBE Jlekuum, TeopeTnyecKkue 3aHATHS 2
B3anMHOe pacnosnoxeHue IByX IpsSIMBIX B IPOCTpaHCTBE. [lapaymienbHOCTH NPSMOM M IUIOCKOCTH. 2
[NapannensHOCTH MIIOCKOCTEN. [lepneHIMKYAAPHOCT IPAMOI M TUIOCKOCTHU. [lepreHauKynsap U HaKJIOHHAS.
Yron Mexay npsMoil U INIOCKOCThIO. JIByrpaHHBIN yroil. Yroia Mexay INIOCKOCTAMMU. leprneHiuKyaspHOCT
JIBYX TJIOCKOCTE.
IIpakTHYecKHe 3aHATHS. 12
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[Ipu3Haku B3aMMHOIO PACTIONOKEHUS MPSAMBIX. YTOJI MEKY MPSMBIMHU.
B3anMHoe pacnonoxeHue npsAMbIX U INIOCKocTel. IlepneHIuKyisap u HaKJIOHHAs! K INIOCKOCTH. YTOJI MEXIY

MPSIMOM M TJIOCKOCTBI0. TE€opeMBbl O B3aMMHOM PacIOIOKEHUH MPSIMON U TIJIOCKOCTH. 2
Teopema o Tpex mneprneHmukymspax. [lpu3Haku W CBOMcTBa MapajUIeNbHBIX M HEPHEHIUKYISIPHBIX 2
IIJIOCKOCTEM.
PaccTostHue oT TOUKH J0 IIOCKOCTH, OT IPSIMOH J0 MIOCKOCTH. 2
PaccrosiHne Mexay TJIOCKOCTSMH, MEKAY CKPEIIMBAIOLUIMMUCS TPSIMBIMH, MEXIy HPOHU3BOJILHBIMU 2
¢urypamu B IpoCTpaHCTBeE.
[TapannensHOE IPOEKTUPOBAHUE U €TO CBOMCTBA. B3anMHOE pacnonokeHne NpoCcTPaHCTBEHHBIX (QUTyp. 2
Tema 7.2. Muororpanauku. Tena u | Cogep:kaHue y4eGHOro MaTepuaa 16
MTOBEPXHOCTH BpAIICHHUS. Jlekuum, TeopeTnyecKkue 3aHATHS 2
H3mepenus B reoMeTpun Bepmmnsbl, pebpa, rpann mHororpanHuka. [Ipusma. Ilpsmas mpusma. [IpaBunbHas npmsma. CuMMmeTpus, 2
CeYeHUs 1 00BEeM MPU3MBL.
Mapannenenunen. Ky6. Cummertpust, cedyenus: 1 00beM mapasuienenuresa.
[Mupamuna. IlpaBunpHas nupamuaa. YcedeHHas nupamuzaa. Terpasap. CuMMeTpusi, cedeHuss U 00beM
MUPAMHIBL.
[IpeacraBieHye o MpaBUIBHBIX MHOTOTPaHHHUKAX (TeTpasipe, Kyoe, OKTayipe, JoAeKadipe U HKOCcayIpe).
IIpakTHYecKHe 3aHATHSL. 14
[Moctpoenne n3o0pakeHUi pa3IMIHBIX BUJJOB MHOTOTPaHHHKOB. 2
IToctpoenue ceuennit, pa3BepTOK MHOTOTPAHHHUKOB.
[Tmomaae MOBEPXHOCTH. 2
Bugsl cummetpuii B ipoctpancTBe. CHMMETPHS Tl BPAIEHUS] 1 MHOTOTPAHHHUKOB. 2
Huwmuaap u koHyc. YcedeHHbI KoHyc. OCHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTb, OOpasyromas, 2
pa3BepTKa. OceBble CEUECHUsI U CEUCHUS, lTapajliieNIbHbIE OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacarenbHas miockocTh K cdepe. 2
Brruncnenue momaay noBepxXHOCTeH HMIMHAPA U KOHyca. Beruucnenue oObeMa 1mapa u miomany cgepsl. 2
Brruucnenue omanei 1 00beEMOB. 2
[ogo6ue Ten. OTHOWIEHHS TUTOMA el TOBEPXHOCTEH 1 00LEMOB TTOOOHBIX TEI
Tema 7.3. Koopnunats! u Bektopsl | Cogep:kaHue y4eOHOro MaTepuaJia 12
Jleknuu, TeopeTHYECKHE 3AHATHSA 4
[IpsimoyronpHas (mexapToBa) cEcTeMa KOOPAMHAT B MpocTpaHcTBe. DopMyna pacCTOSHUS MEXIY IBYMS 2
Toukamu. BekTtopsl. Moaynes BekTopa. PaBeHCTBO BekTOpoB. CloKEHHE BEKTOPOB. YMHO)KEHUE BEKTOPA Ha
ymcio. Paznoxenne BEKTOpa 1o HalpaBIeHHSIM.
Yron wmexmy nBymsi Bekropamu. llpoekmmsi BekTopa Ha ochk. KoopmuHatel BekTopa. CramsipHOE 2

IMPOU3BCACHUC BCKTOPOB. Hcnonbs3oBanue KOOPAWHAT W BCKTOPOB IMpHU PCHICHHM MATCMATUYCCKUX U
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MPUKIIAHBIX 3aa4.

IIpakTHYecKHe 3aHATHSI. 8

Bekropsl. [elicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPJAUHAT B IPOCTPAHCTBE. 2

YpaBHEHHE OKPYKHOCTH, CEPBI, IIIOCKOCTH.

Paccrosinue mexay Toukamu. J{eHCTBUS ¢ BEKTOpaMU, 3aJaHHBIMUA KOOPAMHATAMH.,

CkanspHOe pON3BEICHNE BEKTOPOB. 2

BekTopHOEe ypaBHEHHE TPSAMON W IUIOCKOCTH. VICIOmb30BaHME BEKTOPOB IPH JOKA3aTENbCTBE TEOPEM 2

CTEPEOMETPHH.

[IpoBepounas padora «I'eomeTpus» 2
CamocTosiTeJIbHAsA padoTa nmo pasaeny 7. 12
IlonroToBka K mpakTHIecKuM 3aHATHIM. PaboTa Haj MatepranoM y4eOHUKOB, KOHCIIEKTOM JICKIIHA. BhITOTHEHNe HHINBUAYAIBHBIX 3aJaHAN.

Bcero: 234

Jns XapaKTepHCTHKH YPOBHS OCBOEHHS Y4€OHOT0 MaTepualia UCIOJb3YIOTCS CIEAYIONe 0003HaYeHH S

1 — o3HaKOMUTENBHBIN (Y3HABAaHUE paHee N3yUYeHHBIX OOBEKTOB, CBOWCTB);

2 — penpOIyKTHBHBIHN (BBITIOHEHUE NEATEIHHOCTH 110 00pa3Ily, WHCTPYKIINH WM TTOJ PyKOBOICTBOM);

3 — mponykTuBHAas (IUIAHUPOBAHKUE U CAMOCTOSITENIFHOE BHITIOTHEHHUE AEATEIbHOCTH, PEICHNE MPOOJIEMHBIX 3a1a4).
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2.3. XapaKTepuCTHKA OCHOBHBIX BUJ0B y4e0OHOI JeATeJIbHOCTH CTYIeHTOB

Conep:xanne o0yueHust

XapakTepucTHKA OCHOBHBIX BH/10B YUeOHOM JesiTeJIbHOCTH
oOyyaronierocsi (Ha ypoBHe y4eOHbIX JeiiCTBHI)

BBenenue

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

MateMaTHKu npu ocBoeHun npodeccuit CIIO u cnenmambHOCTEH
CI1IO

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

MOTPEIIHOCTEH BBIYMCICHUN (A0CONIOTHOM M OTHOCHTEIBHOM);
CpaBHEHHE YHMCIIOBBIX BBIPa)KEHUI.

. Haxoxnenne ommOoOKk B MpeoOpa3oBaHUsIX W BBIYMCICHHUSIX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMbl)

KopHu, crenenn,
JOorapu(pmol

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

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

. [Ipeobpa3oBaHre YUCIOBBIX W OYKBEHHBIX BBIPRKECHUH,
COoAEpKAIUX PaIUKaJIbI.

. Boimonnenue pacderoB 1o ¢opmynaMm, CcoaepKaiiuM
paauKaabl,  OCYHIECTBISIE  HEOOXOAMMBIE  TMOACTAHOBKU U
npeoOpa3oBaHus.

. OrnpezenieHre paBHOCUIBHOCTH BBIPAKEHHUM C paguKallaMu.
Peuienue nppanmoHanbHbIX YPaBHEHUMN.

. O3HakoMJICHHE C TIOHSTHEM CTEMEeHU C JeHCTBUTEIbHBIM
I0Ka3aTeJieM.

. HaxoxneHne  3Ha4eHM  CTENEHW, MCHOJB3Yys  IIpHU
HEO0OXOIUMOCTH UHCTPYMEHTAIbHBIE CPEJICTRA.

. 3anuceiBaHWE KOPHS n-d CTENEHW B BUIE CTENEHU C
JIpOOHBIM TTOKAa3aTeIeM U Ha00OpOT.

. @opMyJIMPOBAHUE  CBOWCTB  CTeneHel.  Beruucienue
CTEIIEHEN C PAallMOHAIBHBIM MOKA3aTEIEM, BBIIIOJIHEHHUE MPUKUIKU
3HAYEHUS CTENIEHU, CPABHEHUE CTEIEHEH.

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

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

IIpeodpasoBanue
ajnredOpanyecKkux
BbIPAKEHU I

. Brimonnenue npeoOpa3oBaHUl BBIPAKEHUN, NpPUMEHEHHE
dbopmyI, CBI3aHHBIX CO CBOMCTBAMU CTENIEHEH U JTorapu(pMOB.

. Onpenenenue o0nactu JIOITYCTHUMBIX 3HAUYEHUN
jJorapuMHuUecKoro BbIpakeHUs. Pernenue JorapupmMUUecKUX
YPaBHEHUNU

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC TOHATHUSA

= N3yuenne paguaHHOTO METOJa U3MEPEHHUSI YIIIOB BpAllCHUS
U UX CBSA3M C IrpajycHOi Mepoil. M300paxkeHue yrioB BpalleHHus Ha




OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIIOIOKECHHEM.
" DOopMyIMpOBaHUE  ONPEACIICHUH  TPUTOHOMETPUYECKUX
(GyHKUUH U1 YIJIOB IOBOPOTA M OCTPHIX YIVIOB MPSIMOYTOJIBHOI'O
TPEYroJIbHUKA 1 00BSICHEHNE X B3aUMOCBSI3H

OcHoBHBIC = IIpuMeHEHHE OCHOBHBIX TPUTOHOMETPHYECKHX TOXKIECTB
TPUTOHOMETPHYECKHE JUI BBIYMCIICHUS 3HAUYEHUH TPUTOHOMETPHUYECKUX (DYHKIMHA 10
TOXKIECTBA OJIHOM M3 HUX
IIpeoOpa3oBanus = N3yueHnne OCHOBHBIX (OPMYJI TPUTOHOMETPHUHU: (HOPMYJIbI
NnpocTefmux CIIOXKEHMS, yJIBOEHUS, npeoOpazoBaHus CYMMBI
TPHTOHOMETPHYECKHX TPUTOHOMETPUUYECKUX (YHKLUI B IPOU3BEICHUE U IIPOU3BE/ICHHS B
BBhIPAKEHUi CyMMY M  IPUMEHEHME  IpPU  BBIUHUCICHUM  3HAYCHUS
TPUTOHOMETPUYECKOIO BBIPAKCHMSI M YIIPOILLEHHUS €rO.
. O3HakOMJIEHHME CO CBONCTBAaMM 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 ypaBHEHMMH
HepaBeHCTBa (mpuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJl pa3jIOKEHUs Ha
MHOKUTEIH, 3aMEHBI HIEpPEMEHHOIN) pu peleHnn
TPUTOHOMETPUUECKUX YPaBHEHU.
= YMeHue oTMeuaTb Ha Kpyre peleHus MpPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKCHHYC, aDKKOCHHYC, | ® O3HakoMJIeHHE c IIOHATHEM 00paTHBIX
APKTAaHIreHC Yuciaa TPUTOHOMETPHUUECKUX (PYHKIIHIA.
= W3ydyenue  ompenencHuil — apKCHUHYca,  apKKOCHHYCA,

apKTaHreHca uwucia, ¢GopMyIupoBaHHE UX, H300pakeHHEe Ha
€AMHUYHON OKPYKHOCTH, TPUMEHEHUE NIPHU PELICHUN YPABHEHUI

®YHKIMHA, UX CBOMCTBA U TPAOUKHU

®yukuun. [lonsaTue o
HeNnpepLIBHOCTH
GyHkumnu

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

. O3HakoMJIeHHE ¢ TOHATHEM TIpaduKa, ONpeeeHue
NPUHAAIEKHOCTH TOYKM rpaduky ¢yHkimuu. OnpeneneHue Mo
dbopmyne TpocTeiiield  3aBHCUMOCTH, BHJa €€ rpaduka.
Beipaxxenue no ¢popmyiie oJHON epeMEHHON Yepes Apyrue.

. O3HakoMJIeHHE C oTpeieIeHuEM byHKIIH,
(bopMynupoBaHUE €ro.

= Haxoxxnenune obGnactu omnpeneneHuss U 00JacTH 3HAYEHUU

byHKIIMHN

IpuMepamMu

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

npoueccax 1 sBJIeHUAX

. O3HakomieHnE c IpuMepamMmu (GyHKIIMOHATBHBIX
3aBHCHMOCTEN B pEaJIbHBIX NIPOLIECCAX U3 CMEKHBIX AUCLUIIIMH.

= O3HakoMiIeHHME €  JOKa3aTeIbHBIMU  PaCCYXICHHUSIMU
HEKOTOPBIX CBOMCTB JIMHEWHOW U KBaJApPaTUYHOH (DYHKIHA,
MPOBEJICHUE  MCCIEAOBAaHUS  JIMHEWMHOW, KYCOYHO-JIMHEHHOM,
NpOOHO-TMHEHHOW M KBAaApaTUYHOM (YHKIMI, MOCTpOECHUE HX
rpajuxoB. Iloctpoenne u  uTeHue TrpapuKoB  (YHKIIHIL.
HccnenoBanue GyHKIHH.

. CocraBnenve BHUJIOB (QYHKIUI 1O JaHHOMY YCIIOBHIO,
peLICHHE 3aa4 Ha DKCTPEMYM.

. Brinonnenue npeoOpazoBanuii rpaduka GyHkuuu
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Ooparnblie pyHKUIMH

= N3yuenne noHsaTHs 00paTHON (YHKIIUU, OTIPECICHHE BHU/IA
U TocTpoeHue rpaduka oOpaTHOW (QYHKIMHM, HaXOXKICHHE ee
oOnactu onpeneneHus U oosactu 3HaueHuil. [Ipumenenne cBoiicTs
(GyHKUMH TIpH HMCCIEOBAHWM YpPAaBHEHHWH M PpEIICHUH 3a7ad Ha
IKCTPEMYM.

. O3HaKOMJICHHE C TIOHSITHEM CIOXKHON (PYHKIUU
CreneHnble, = Boruncnenue 3HaueHui GyHKIUI 10 3HAYSHUIO apTryMEHTa.
NoKa3aTejbHbIE, = OmnpeneneHue TMONOXKEHUS TOYKM Ha Tpaduke 1o ee
Jorapumuyeckue u KOOpJMHATaM U Ha00OpOT.
TPUTOHOMETPHYECKHUe = Hcnonp3oBanne CBOMCTB  (yHKIMIA A7 CpaBHEHHUS
pynkumnu. O0parHbie 3HAaYEHUI cTerneHel u Jorapu@mos.
TPUTOHOMETPHYECKHUe = [MocTtpoenne rpadUKOB CTEMEHHBIX W JOTAPUPMHUYECKUX
(pyHKuMH GbyHKIHIA.
. Pemenne moka3aTenpHBIX U JIOTapU(MUYECKUX ypaBHEHHN
Y HEPaBEHCTB IO U3BECTHBIM AJITOPUTMAM.
o O3HaKOMJIEHHE C MOHITHEM HENPEPHIBHON NMEPHOANYECKON
byHkuy, (GopMynHpoBaHHE CBOICTB CHHyca U KOCHHYCA,
MOCTPOCHUE UX IPaPHUKOB.
. O3HakOMJIEHHE C MOHSATHEM TapMOHUYECKHX KojeOaHui u
[IpUMepaMu TApMOHMYECKUX KoJeOaHUI AJI1 OMMCAHUS MPOLIECCOB
B (hu3HKe U Ipyrux o0JIacTIX 3HAHUS.
o O3HakOMJIEHHE C MOHSATHEM pPAa3pbIBHOM MNEPUOANYECKON
byHKIIMKM, (GOpMYyTUpOBAHHWE CBOICTB TaHIeHCAa M KOTAHIEHCA,
MOCTPOCHUE UX IPaQHUKOB.
. [Ipumenenne cBONCTB (YyHKIUI Al CpaBHEHHs 3HAUCHUU
TPUTOHOMETPHUYECKUX (YHKIHH, PEHICHUS TPUTOHOMETPHUYECKUX
YpPaBHEHUU.
. [Toctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPHUUECKHUX
GbyHKLIUHI U onpeiesieHne o Tpadukam UX CBOMCTB.
. Brinonnenue npeoOpa3oBaHus rpauKoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
ITocaenoBarenbHOCTH . O3HakoMJIeHHE C MOHSTHEM YHUCIIOBOI

MOCIIe0BATEIBHOCTH, CIIOCO0AMU €€ 3a/laHus, BBIYMCICHUSMU €€
YJIEHOB.

= O3HakoMJIEHHE C IOHATHEM IPEJENa MOCIEA0BATEIbHOCTH.
. O3HaKOMJIEHHE C BBIUYHCICHUEM CYMMBI 0ECKOHEYHOT0
YHCIOBOTO psa Ha TpPUMEPE BBIYMCIEHUS CYMMBI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKON TPOTPECCHH.

. Pemenne 3amay  Ha nOpuMeHeHHE (OPMYJIBI  CyMMBI
0ECKOHEYHO yOBIBaIOIIEH reOMETPHUUECKON MPOTrPECCUH
IIpousBoanas u ee - O3HaKOMJIEHHE C TIOHATHEM POU3BOTHOM.
NpUMeHeHHe . N3yuenne u GOpMyTHpOBaHHE €€ MEXaHHYECKOTO W

FeOMETPUYECKOTr0 CMBICNIA, H3YyY€HHE alrOpUTMa BBIYUCICHHS
MPOM3BOIHONW Ha TIPUMEpE BBIYHCICHUS MTHOBEHHOH CKOPOCTH U
YIIJI0BOTO KOA(PPHUIIMEHTA KacaTeIbHOM.

= CocrapneHnre ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.

. VYcBoenne — mpaBuwi AU QepeHIUpOBaHUSA,  TAOIUIIBI
NPOM3BOJMHBIX  JJEMEHTApHBIX  (DYHKIMA, TPUMEHEHHE  JUIS
muddepeHupoBanuss  QYHKUMNA,  COCTAaBICHHMS  YpaBHEHHS
KacaTeJIbHOM.

. W3yuenne TeopeM O CBA3M CBOWCTB (YHKUUMH U
IPOM3BOTHON, (OPMYIUPOBKA UX.
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= [IpoBenenne ¢ MNOMOIIBIO MPOU3BOAHOM HCCIIEIOBAaHUSA
GbyHKIMH, 32 TaHHOU (POpMYIIOH.

. YcTaHOBIEHUE CBSI3M CBOMCTB (DYHKIIMH M TPOU3BOIHOH I10
uX rpapukam.
. [lpumeHeHne MPOM3BOAHOW JUIi pEHIEHUs 3axad Ha

HaXO0XJICHUC HaI/I6OJIbH_I€I‘O, HAaMMCHBIICIO 3HAUCHUA W Ha
HaXO0XICHUEC OKCTPEMYMaA

IIpousBoaHasi u
HHTErpaJ

. O3HakoMJICHHE C TIOHSATHEM HHTErpalia i nepBooOpa3Hoi.

= W3yuenue npaBuiia BHIYUCICHUS IIEPBOOOPA3HON U TEOPEMBI
Herorona— JlelibHuna.

= Pemenne 3amau  Ha cBA3b  NepBOOOpa3sHOM U ee
MIPOM3BOIHOM, BBIYHCIICHHUE TIEPBOOOPA3HON ISl TaHHON (YHKIINH.
= Pemenne 3amad  Ha  NpUMEHEHHE  HHTErpaja s

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

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUSsI H CHCTeMBbI
YPaBHeHHUil
HepaBencrBa u
CHCTeMbI HEPABEHCTB €
JABYMS IlepeMeHHbIMH

. O3HakoMJICHHE C MPOCTEHIIMMH CBEACHHUSIMH O KOPHSIX
anredpanvyeckux YpaBHEHU, MOHATUSMHU HCCIeA0BaHUS
YpPaBHEHUH U CUCTEM YPABHEHHIA.

. N3yuenne Tteopunm paBHOCUIBHOCTHM YPAaBHEHUW U €€
npuMmeHeHus. [loBropeHue 3amucu  pelmieHus — CTaHAAPTHBIX
yYpaBHEHUM, MPUEMOB MIPeOOpa30BaHUs yPAaBHEHUH ISl CBEICHUS K
CTaHJIAPTHOMY YPaBHEHHUIO.

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

peuieHuss ypaBHeHuH. [loBTOpeHHE OCHOBHBIX INPHUEMOB PEILIECHUS
CHUCTEM.

. Pemienne ypaBHeHHMH C TPUMEHEHHMEM BCEX IIPUEMOB
(pa3noXeHusT Ha MHOXHTEIH, BBEJIEHHS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, I'pa)uecKoro MeTo1a).

= Pemenne cuctem ypaBHEHUN C NPUMEHEHUEM pa3IMYHBIX
Croco0O0B.

. O3HakoMJIeHHE ¢ OOIMMU BOIIPOCAMHU PELIEHHs] HEPABEHCTB
U HCMOJb30BAaHUE CBOMCTB M IpauKoB (QYHKIMHA NpPU pELICHUU
HEPABEHCTB.

= Pemenne HepaBeHCTB M CUCTEM HEPABEHCTB ¢ MPUMEHEHHUEM
pa3IUYHBIX CIOCOOOB.

. [IpumeneHne MaTeMaTHMYECKUX METOAOB Ul pelleHUus
coJepXkKaTelbHbIX 3alad M3 pPa3IUYHbIX oOnacTeil Hayku u
npakTUKu. VHTepnpeTupoBaHUE pe3yabTaTOB C YYETOM pealbHBIX
OrpaHUYECHUN

3JEMEHTHBI KOMBUHATOPHUKH, TEOPUH BEPOATHOCTEN U CTATUCTHKHA

OcHOBHBIEC IOHATHUSA
KOMOMHATOPUKH

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

- Pemenne KOMOMHATOPHBIX 3a7ay METOJOM mepebopa U 1O
MIPaBUITy YMHOXEHUSI.

. O3zHakoMJIEHHE c MIOHATUSAMHU KOMOWHATOPUKH:
pa3MelIeHUsIMH, COUETaHUSIMU, TIepecTaHOBKaMH 1 (OpMyIaMH JIJIst
UX BBIYUCIICHUS.

. OObscHeHHe M TpuMeHeHHe (OpMyNl JJs BBIYUCICHUS
pa3MeIIeHN, IEPECTaHOBOK U COUYETAaHUM MPU PELICHUH 3a4a4.
. OzHakomyieHne ¢ OuHOMOM HpIOTOHa M TpEyrojbHUKOM
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ITackamns.

. Pemenue npaktuyeckux 3azad ¢ UCIOJIb30BAHUEM MOHATHN
Y TIpaBUJI KOMOMHATOPUKH
DJleMeHThI TeoOpum . N3ydyeHne KIacCHMYECKOrO0 OIPEAEIEHUS BEPOATHOCTH,
BEPOSITHOCTEH CBOMCTB BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
" PaccmoTpenne npuUMEpOB  BBIUMCICHUS  BEPOSITHOCTEM.
Pemenure 3a1ay Ha BEIYMCIICHUE BEPOSTHOCTEH COOBITHI
IIpeacraBiieHne JaHHBIX | ® O3HakoMJIEHUE C MPEICTABICHUEM YHCIIOBBIX JIAaHHBIX U UX
(TabuuIbl, THATPAMMBI, | XapaKTCPUCTUKAMMU.
rpaq)mm) - Pemenue IIPAaKTHYCCKUX 3a7a4 Ha 06pa60TKy YU CJIOBBIX
JIAHHBIX, BBIYNCIIEHUE UX XapPaKTEPUCTHUK
I'EOMETPUS
IIpsiMble ¥ MJIOCKOCTU B | ® ®opMyJIUPOBKA U TIPUBEACHUE JI0KA3aTEJIbCTB MPHU3HAKOB

NPOCTPAHCTBE

B3aMMHOTI'O PACIOJIOKEHUS MPSAMBIX M IUIOCKOCTEH. PacriozHaBanue
Ha 4YepTekax W MOJAENAX Ppa3JIMyHbIX CIIy4aeB B3aUMHOIO
PacIOJIOKEHUS NPSIMBIX U INIOCKOCTEN, apIyMEHTHPOBAHUE CBOUX
CYXKJICHUH.

n @opMyJIMPOBAHUE ONPEACIICHUN, NPU3HAKOB U CBOICTB
[apaJUIEJIbHBIX U NEPIEHAUKYIISAPHBIX IUIOCKOCTEH, IBYTPaHHBIX U
JIMHEUHBIX YIJIOB.

= BrinosiHeHue MoCTpOeHMs! YIII0B MEXAY NPSMBIMH, IPSIMOU
U IUIOCKOCTBIO, MEXKIAy IUIOCKOCTSMHM IO OIMCAaHHUIO U
pacro3HaBaHUE UX HA MOJEIIAX.

. [IprMeHeHre IPU3HAKOB U CBOMCTB PACIIOIOKEHHUS IIPSAMBIX
Y IUIOCKOCTEW IIPH PELICHUH 3aa4.

. N300paxenne Ha pUCYHKax M KOHCTPYHPOBAHHME Ha
MOJIEJISX NEPIEHIUKYJIAPOB U HAKIOHHBIX K INIOCKOCTH, NPSMBIX,
MapaJUIEIbHBIX INIOCKOCTEM, YIVIOB MEXKY PSIMOU U INIOCKOCTHIO U
000CHOBaHHE TOCTPOCHHUSI.

. Pemrenne 3a1a4 Ha BBIYMCIIEHME T€OMETPUYECKUX BEIMYHH.
OnucelBaHME PacCTOSAHMS OT TOYKU O IUIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXKIY CKPEIIMBAIOIINMHUCS
HOPSMBIMU, MEXKAY NPOU3BOIBHBIMH (PUTYpaMu B IPOCTPAHCTBE.

. @OopMyIMpOBaHHE U JOKa3bIBAHME OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEeM CYIIECTBOBAHHUS, CBOMCTBA).

= N300paxkeHne Ha uepTekax M MOJENSIX pacCTOSHUS U
000CHOBaHME CBOMX CyXIeHMHA. OmnpeneneHHe M BBIYHCICHHUE
paccrossHui B mpocTtpaHcTBe. [lpumeHenue ¢opMmyn U Teopem
IJIAHUMETPUH IS PEIICHUS 3a1a4.

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

- [Ipumenenue Teopuu 111 OOOCHOBAHUS MOCTPOSHHH W
BBIYMCIICHHI.

- AprymMEHTHpOBaHHE CBOUX CYXKJIEHUH O B3alMMHOM
pPacnoI0KEeHUN NPOCTPAHCTBEHHBIX PUTYP

MHororpanHuKHu

- Onucanne W XapakTEpUCTUKA  PA3JIMYHBIX  BHJIOB
MHOT'OTPAHHUKOB, IEPEUYHUCIICHNE UX DJIEMEHTOB U CBOMCTB.

. N3006pakeHre MHOTOTPaHHUKOB M BBIIIOJHEHNE TIOCTPOCHUS
Ha U300paXKeHUSX U MOJEISX MHOTOIPaHHUKOB.

= Boluucnenne  JIMHEMHBIX ~ JJIEMEHTOB M YIVIOB B
IIPOCTPAHCTBEHHBIX KOHQUIypanusx, apryMEeHTHPOBAHHE CBOUX
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CYKIECHUM.

- XapakTepucTuka W H300paKeHHUE CeueHHs, pa3BEpTKU
MHOT'OTPaHHHUKOB, BBIYMCICHUE ILIOIAECH IIOBEPXHOCTEH.

" [loctpoeHne TpoOCTEHIIMX  CEUYEHUH KyOa, TPU3MBL,
nupamubl. [IpuMenenne pakToB 1 CBeleHUH U3 IUIAHUMETPHH.

. O3HakOMJIEHME C BHUJAMU CHUMMETPUN B IIPOCTPAHCTBE,
(dopMynupoBaHUE OIpENeNeHU M CBOMCTB. XapaKTepUCTUKA
CUMMCTPUHU TCJI BpallICHUA U MHOTOTPaHHUKOB.

. [IpuMeHeHne CBOMCTB CHMMETPHH MPU PEIICHUH 3a]1a4.
. Hcnonb3oBanue mpruOOPETEHHBIX 3HAHUH JIJISl HCCIICIOBAHUS
1 MOJICJIMPOBAHUS HECJIOKHBIX 3a/1a4.
. N300pakeHNe OCHOBHBIX MHOTOTPAHHHKOB W BBIITOJIHCHUE
PUCYHKOB TI0 YCJIOBHUSIM 3a/1a4
TeJsia moBepxXHOCTH . O3HakOMJICHHE C BHJIaMH TeJ BpamieHus, GopMyIupoBaHue
BpallleHus UX ONpPEICICHUN U CBOMCTB.
. DopMyIHpPOBAHUE TEOPEM O CEYCHHUH IIapa IJIOCKOCTHIO U
MIJIOCKOCTH, KacaTeIbHOM K cdepe.
. XapakTepucTuka M U300paKEHHME Tl BpalleHus, HX
pa3BEPTKH, CCUCHHUS.
. Pemenne 3amay Ha TOCTpOEHUE CEUEHHUN, BBIUUCICHUE

JUTMH, PAacCCTOSIHUH, yTIIOB, Tuiomianei. [IpoBenenue noka3aTenbHbBIX
pacCyXJIeHUM MpHU PEIICHUH 3aa4.

. [IpuMeHeHHEe CBOMCTB CUMMETPHUM IpU pEIIEHHM 3a7ay Ha
TeJla BpaleHUs, KOMOMHAIIUIO Tell.
. N300pakeHre OCHOBHBIX KpPYIJIBIX TeJl W BBIOJHEHUE
PHCYHKA 10 YCJIOBHIO 33/1a4H
H3mepenns B . O3HakoMmJIeHME C TMOHATUSAMM IUIO@AM U o0bema,
reoMeTpHuu aKCUOMaMH U CBOWCTBaMH.
= Pemienue 3a1au Ha BBIUMCIIEHUE TUIOMIAJEH TIIOCKUX (UTYP
C TPUMEHEHHUEM COOTBETCTBYIOUIMX (GopMyl U (aKTOB U3
IUTAHUMETPHH.
. N3yuenne TEOpEM 0 BBIYMCIICHUH 00BEMOB

MPOCTPAHCTBEHHBIX TEJl, PEIIeHHe 3aJad Ha NMpUMEHeHue Qopmys
BBEIYHCIIEHUS 00HEMOB.

. WN3yyenne  ¢opmyn s BBIUMCICHHS  IUIOIIaed
MMOBEPXHOCTEW MHOTOIPAHHUKOB U TEJ BPAIIEHHUS.
= O3HakoMJIeHME C  METOJOM  BBIYMCIEHUS  IUIOLIATU
MMOBEPXHOCTHU C(hHEpHI.
. Pemienue 3agau Ha BBIUMCIEHUE IUIOMIAJEH MOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJI

Koopaunarel n BekTOpbHI | ® O3HakoMJIEHUE C MOHITHEM BeKTOpa. M3ydeHue nekapToBoi

CUCTEMBI KOOpAWHAT B IMPOCTPAHCTBE, ITOCTPOCHHE IO 3adaHHBIM
KOOpJAUHATaM TO4YCK U HHOCKOCTeﬁ, HaXOXJACHUC KOOPAUHAT TOYCK.

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

Pa3jIOKCHUA BCKTOPOB B TPCXMCPHOM IIPOCTPAHCTBEC, IIPpaBUII
HAaXOXICHUA KOOpJAWHAT BCKTOpa B IHPOCTPAaHCTBE, IIPABUIL
IICﬁCTBPIﬁ C BCKTOpaMH, 3aIaHHBIMU KOOpJIUHATAMU.

. [IpuMeHeHne Teopuu NpU pElICHUH 3a/1ad Ha JIEUCTBUS C
BEKTOPAMH.
. N3yuenne CKQJIIPHOTO ITPOU3BEICHUS BEKTOPOB,

20




BEKTOPHOTO YIPAaBJICHUA MPsIMOM U TUIOCKOCTU. [IprmeHeHne
TCOpHUU TIpU PCHICHUU 3ala4 Ha I[€I>'ICTBI/I$I C BCKTOpaMu,
KOOPJIMHATHBIN METOJl, MPUMEHEHHE BEKTOPOB JJISl BBIYMCIICHUS
BCJIMYHMH YIJIOB U paCCTOHHHﬁ.

= O3HakOMJIEHHE C JJOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPUU
(6] B3aUMHOM PacCIIOJIOKCHHU U IIPpAMBIX u IJIOCKOCTEH C
HCIOJIb30BAaHUEM BEKTOPOB

3. YCJIOBUS PEAJIN3ALIMU PABOUYEN ITPOI'PAMMBI YYEBHOM TV CHUILIMHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepPHAIbHO-TEXHHYECKOMY 00ecrnedyeHn 10

Peanmuzanms y4eOHOI MUCHMIUIMHBI TpeOyeT HaaM4usl y4eOHOro kaOWHeTa, OCHAIIEHHOTO
CHeUaIN3UPOBAaHHON y4EeOHON MEOEbIO U CpeACTBaMU O0yUYEHHUSI.

OOopynoBanue y4eOHOro KaOWMHETa: MOCaJOYHBIE MECTa M0 KOJIMYECTBY OOYYarOIIHXCS;
pabodyee MECTO TpenoAaBaTess; KOMIUICKT YYEOHHMKOB I0 MaT€MaTHKe; KOMIUIEKT HAaryIsIHbIX
N0COOMIT; KOMIUIEKT TECTOBBIX M MHIMUBHyaJIbHBIX 3aaHUM.

Texangeckue cpeacrBa 06yT~IeHI/I$II HHTCPAKTUBHAA NOCKa C JIMICH3WOHHBIM IIPOTrpaMMHBIM
oOecrieueHreM, MyITBTUMEINIHOE 000PYI0BaHNE, CBOOOIHBIN TOCTYI B UHTEPHET.

3.2. Undopmanuonnoe odecneyenue. [lepeuenb pekoMeH1yeMbIX YUeOHbIX U3IaHMIA,
HHTEPHET-PECYPCOB, 10NOJTHUTEILHOMH JTUTEPATYPbI

OcHoBHas nuTeparypa:

1. Boromomor, H.B. Maremaruka: y4eOHMK [UII CpeIHEro MpodeCcCHOHATHLHOTO

obpazosanmsi / H. B. boromonos, II. . Camoiinenko. — 5-¢ usn., mepepad. u mon. — Mocksa .
WznarensctBo IOpaiit, 2022. — 401 c. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-
534-07878-7. — Tekct : snexktpoHHbli // OOpazoBarenbHas muiatdopma FOpaitt [caifit]. —

URL.: https://urait.ru/bcode/511565 (nara oopamenus: 03.03.2022).

2. Maremaruka : y4eOHMK Uil CpeAHero  mpodeccHoHaIpHOro  oOpa3oBaHus /
O. B. Tarapuukos [u 1p.] ; mox obmeit penakuueit O. B. TarapuukoBa. — Mocksa : 3naTenbcTBO
FOpaiit, 2022. — 450 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-9916-6372-4. —
Texkct :  onektponHeld  //  OOpazoBarenbHas  muiargopma  FOpait  [caiit]. —
URL.: https://urait.ru/bcode/512206 (mara obpamienus: 03.03.2022).

3. Ab6mymmna, K. P. Maremarnka : yueObnuk mns CIIO / K. P. A6gymmna, P. T.
MyxameraunoBa. — Caparos : [IpodobpazoBanue, 2021. — 288 ¢. — ISBN 978-5-4488-0941-5.
— Texkcr : anextponnsiit // [ludposoit oOpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99917.html (nara oGpamenus: 12.04.2022). — Pexum poctyna: uis
aBTOPHU3HUP. MOJIB30BATENCH

4. ®ununenko, O. B. Maremaruka : yuebHoe nocobue / O. B. ®ununenko. — MuHCK :
PecnyOnukanckuil HHCTUTYT npodeccroHanbHoro oopasosanus (PUII0), 2019. — 268 c. — ISBN
978-985-503-932-8. — Tekcr : anextponHbIH // Lludposoii odbpazosarensubiii pecypc IPR SMART
: [caiir]. — URL: https://www.iprbookshop.ru/94336.html (mara obpamenus: 12.04.2022). —
PexxuM mocTyna: muist aBTOpHU3HP. MMOJT30BaTENIeH

JononHuTenbHas IuTeparypa:

1. MarseeBa, T. A. Marematuka : yue6Hoe nocooue aist CIIO / T. A. Marseesa, H. I.
PeokkoBa, JI. B. IlleBenesa ; mom pemakiumeit J[. B. AnexcanapoBa. — 2-¢ usn. — Caparos,
ExarepunOypr : IIpodobpazoBanue, Ypanbckuil enepanbubiii ynusepcuret, 2019. — 215 ¢. —
ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — Tekcr : onekrponHbii // Iludposoii

obpazoBarenbhblil pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/87821.html
(mara obOpamienust: 18.04.2022). — Pesxxum goctyna: st aBTOPU3UP. TOTB30BaTENIEH

2. Kapb6aunnckas, H. b. Maremaruka : mpakTHKyM JUTsl CpEIHEro MpodhecCHOHAIBHOTO
obpazoanmst / H. b. KapbGaumnckas, E. E. XaputonoBa. — MockBa : Poccuiickuit
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rocylapcTBeHHbI yHuBepcuteT npasocymus, 2019. — 114 c¢. — Tekcr : 3J€KTPOHHBIA //
[udposoit oOpasoBarelbHBI  pecypc IPR SMART : [caift]. — URL:
https://www.iprbookshop.ru/94184.html (mara obOpamenus: 18.04.2022). — Pexxum nocryna: ajs
aBTOPU3HP. M0JIb30BATENCH

NuTepHer-pecypcesl:

1. www.fcioredu.ru  (MudopManioHHble,  TPEHHUPOBOYHBIE W KOHTPOJIbHBIC
MaTepUalbl).

2. www.school-collection.edu.ru (Enunast kosutekiuu mudpoBbix 00pa3oBaTeIbHBIX
peCypcoB).

3.3. MeTroguueckoe o0ecneyeHne 00pa3oBaTeJIbHOIO Ipolecca Jisi O0y4YeHHs
UHBAJH/IO0B U JIUL ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

VYcnoBus OpraHu3alMi M COACp)KaHUE OOydeHHs W KOHTpOJS 3HAHWNA HWHBAIUAOB U
oOyuvaronuxcs ¢ OB3 no pucnuminnHe «MaremaTtukay OnpenessitoTcs NporpaMMoi AUCHUIUIMHBL,
aIaNTHPOBAHHON NIPU HEOOXOTUMOCTH JUIsl 00yIEeHHS YKa3aHHBIX OOYYaIOIIHXCS.

Opranuzanus oOyueHus!, TeKylel 1 MPOMEKYTOUHON aTTeCTallui CTYAEHTOB-UHBAIUIOB U
crtyneaToB ¢ OB3 ocymecTBisieTcss ¢ y4eToM OCOOCHHOCTEH ICUXO(U3HUECKOTO Pa3BHUTHUSA,
WH/IMBUYaJIbHBIX BO3MOYKHOCTEH U COCTOSHUSA 30POBBS TAKMX OO0YYaIOLIMXCS.

Hcxonst n3 ncuxo(u3n4eckoro pa3BUTUS U COCTOSHHS 3[0POBbS CTYACHTOB-MHBAJIHIOB U
crynentoB ¢ OB3, opraHusyrorcs 3aHATHS COBMECTHO € JIPYrMMH OOydaroUIMMHCA B OOIIMX
rpymmnax, HWCHOJb3Ysl COLMAIBHO-aKTUBHBIE W PEQIEKCHBHBIE METOAbl OOyYeHHS CO3TaHUs
KOM(OPTHOTO MCUXOJIOIMYECKOTO0 KIMMaTa B CTYJCHUECKOW TpYIIE WIH, IPU COOTBETCTBYIOLIEM
3asBJICHUM Takoro oOydamollerocs, IO WHIAUBUAYAJIbHONM IporpamMme, KOTOpasl sBIsIETCA
MOAM(DULIMPOBAHHBIM BapUAaHTOM OCHOBHOM pabouell mporpammsl JuUCUUILIMHBL [Ipu 3ToM
COJiepKaHUe MpPOrpaMMbl JUCHUIUIMHBI HE H3MEHsAeTcs. V3MEHSIoTCs, Kak MpaBuiio, (HOpMbI
00y4eHus: 1 KOHTPOJIsI 3HaHU, 00pa3oBaTeIbHbIC TEXHOJIOTUH U AUJAKTUUECKUE MaTepHAaIbL.

OOyueHue CTYJIEeHTOB-MHBAIUAOB U CTyneHToB ¢ OB3 Takke MOXET OCYIIECTBIATHCA
WH/IMBUYaJIbHO W/WIN C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHH.

JucraHnunoHHOe oO0yueHne o0ecredrnBaeT BO3MOKHOCTh KOMMYHHUKAIIUN € MTPETOAaBATENIEM,
a TaKXke C JpYrMMu o0Oy4aeMbIMHM IIOCPEICTBOM BeOHWHApOB (HAmpUMep, C HCIOJIb30BaHHEM
nporpaMmbl SKype), 4To CrocoOCTBYET CIUIOYSHHIO TPYIIIbI, HANpaBIsSeT Y4eOHYIO TIpyIIy Ha
COBMECTHYIO paboTy, 00CYKeHNE, IPUHITHE TPYIIIOBOTO PELICHHUS.

B yue6HOM mponecce s MOBBIIIEHUS YPOBHS BOCIPUATUS M IepepaboTKU y4uyeOHOMH
UHPOPMAIIUN CTYIEHTOB-UHBAINAOB U CTyaeHToB ¢ OB3 mpuMeHSIOTCS MyIbTUMEIUNHBIE U
CHeHaIM3UpPOBaHHbIE TEXHUYECKHE CpeICcTBa IpueMa-liepenayd y4deOHON uHpopManuu B
JOCTYNHBIX (OpMax sl CTYAEHTOB C pPa3IMYHBIMH HApYIIEHUSMH, OOECHEeYyMBAeTCs BBIMYCK
aJbTEPHATUBHBIX  (OPMATOB IEYATHBIX MaTepuanoB (KpymHbBIM MIpUQT), DIEKTPOHHBIX
o0Opa3oBaTelbHBIX pecypcoB B (opMax, aJanTUPOBAaHHBIX K OrPAaHUYEHUSIM  370POBbS
oOyyaroniuxcs, Haim4re Heo0X0MMOro MaTepualbHO-TEXHUYECKOTO OCHAILIEHUSI.

ITonOop u pa3zpaboTka y4eOHBIX MaTepuanoB MPOM3BOAMUTCS MPENOAABATENEM C Y4ETOM
TOr0, 4YTOOBI CTYAEHTHl C HapyLIEHUSMH CcllyXa [oJydyaiad UHQGOpMAIMI0 BHU3YalbHO, C
HapyLIIeHUSAMU 3pEHHs — ayluaibHO (HampuMep, C HCIOJIb30BAaHMEM MPOrpaMM-CHHTE3aTOPOB
peun).

JUig ocCyliecTBIEHUS MPOLELYpP TEKYIIEro KOHTPOJS YCHEBAEMOCTU M IMPOMEXYTOUHOM
arTecTanuu olydaronuxcst UHBaMUI0B 1 Juil ¢ OB3 (QoHI OIEHOYHBIX CPENCTB MO JAUCIHUILUIMHE,
MO3BOJISIFOIMI OLEHUTh JOCTHKEHUE UMM PE3yNIbTaroB OOydeHHs U YPOBEHb COPMUPOBAHHOCTH
KOMITETEHIMI, MPeAyCMOTPEHHBIX Y4YEOHbIM IUIAaHOM M pabodeld MporpaMMoil JAMCHUILINHBI,
aJlanTHpyeTCsl Ui 00yYaoUIMXCsl MHBAJIUIOB M JIULl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 37I0POBbS
C y4YeTOM HWHIUBUAYAIbHBIX ICUXO(U3HOIOTHUYECKHX OCOOeHHOCTEeH (YCTHO, NMHCHbMEHHO Ha
Oymare, NMMCbMEHHO Ha KommbioTepe, B (opme TectupoBanus M T.0.). llpm HeobxomumocTu
oOyyaronMcsl IpeJoCTaBIseTCs JOMOJIHUTEIbHOE BpeMsl JJis TOATOTOBKM OTBETa IpuU
IIPOXOXKAECHUH aTTECTALINN.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIIUILINHBI

Tekymuii KOHTPOJIL M  OLEHKAa pPEe3yJIbTaroB

OCBOCHUSI  y4yeOHOM  JUCHUIUIUHBI

OCYLIECTBIIICTCA IIPENOAABATENIEM B IIPOLECCE IPOBEICHMS 3aHATHI, a TaKXE BBIIIOJHECHUSA
O0yJalOLMMHCA CaMOCTOSITENIbHOW (BHEayaUTOpHOH) padoTel. [Ipomexyrounas arrecrauus B

dbopme 3K3ameHa BO 2 ceMecTpe.

Pesynbrarel 00yueHus
(OCBOCHHBIE YMECHHSI, YCBOCHHBIE 3HAHMU)

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

* JIMYHOCTHBIE:
- c(hopMHUPOBAHHOCTH MPEICTABICHUN O MareMaTHKe Kak
00  yHUBEpCalIbHOM  SI3bIKE  HAayKH, cpencTse
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 pa3BUTHUS MaTeMaTUuKH, IBOJIIOLIMEH
MaTeMaTH4eCKUX HICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHHUS,
IPOCTPAHCTBEHHOTO BOOOpaKEHUS, aJTOPUTMHUYECKON
KYJAbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha  YpPOBHE,
HeoOXogumoM  ansi  Oynymed — npodeccuoHalbHON
NEeSTENIbHOCTH, JUIA TPONOJDKeHHs 00pa3oBaHHs U
caMo00pa3oBaHus;

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

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM
qrcie caMo0oOpa30BaHUIO, HA MPOTSHKCHUU BCEW KHU3HH;
CO3HATEIIbHOE OTHOIIICHHE K HENpPEPbIBHOMY
00pa30BaHMIO Kak YCIIOBHIO YCIIEIIHOM
npodeCcCuOHATBHON U 00IIECTBEHHOM NEITEIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENbHOU
TBOPYECKOM U OTBETCTBEHHOMW JIEATEIIbHOCTH;

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

- OTHOUICHHE K MPO(EeCcCCHOHATBHON NESATETbHOCTH 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  OCYLICCTBJIATH, KOHTPOJIUPOBATH H
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:
- UHJIMBUYaIbHOTO 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 CTPATETUH B PA3IMYHBIX CUTYAIIUSX;

- YMEHHE MPOAYKTUBHO OOINATHCS M B3aUMOJICHCTBOBATH
B IPOIECCE COBMECTHOH JIEATEILHOCTH, YYHTHIBAThH
MO3UIUU JIPYTHUX Y4aCTHUKOB JESITEIIbHOCTH,
3¢ dexTuBHO paspemars KOHQIUKTHI,

- BJAQJICHWE HAaBBIKAMU I[I03HABATEIILHOH, y4eOHO-
UCCIICIOBATEIILCKOW W TPOEKTHOM  JCATENBHOCTH,
HABBIKAMH  Pa3pelIeHus] MTpoOJieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEILHOMY TIOHCKY METOJOB
peIIeHUsT TPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3INYHBIX
METOJIOB ITO3HAHHS,;

- TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEIILHOMN
UH(POPMAITMOHHOW-TI03HABATEIIbHON JeSITeTTbHOCTH,
BKIIIOYAs YMCHHE OPUEHTHUPOBATHCS B  PA3IMYHBIX
UCTOYHMKAX HH(OpMAIMY, KPUTHYECKH OICHUBATh U
UHTEPIPETHPOBATh  MHPOPMALHIO, TMOJIy4aeMyl U3
Pa3TUYHBIX UCTOYHHKOB;

- BJIQJICHUC SI3BIKOBBIMHU CPEICTBAMHU: YMEHHUE SICHO,
JOTUYHO W TOYHO W3JIararb CBOK TOYKY 3pPCHUS,
UCIIOJIb30BaTh a/ICKBATHBIE SI3BIKOBBIC CPEIICTBA;

- BIIQJICHHC HABBIKAMH ITO3HABATEIIBHON pediekcuu 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 u WHTYUIUSA, Pa3BHTOCTh
MPOCTPAHCTBEHHBIX  TPEACTABIECHUH;  CIIOCOOHOCTH
BOCIIPUHAMATh ~ KpPacoTy W  TapMOHHIO  MUPa,;
* IpeMeTHbIE:

- ¢(hopMHPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKE Kak
YacTH MHPOBOM KYIBTYpbl M MECTE MaTeMaTUKU B
COBPEMEHHOW  IUBWIM3AIMH, CIIOCO0AaX  OMHCAHUS
SBJICHUN peaJbHOr0 MUpPA HA MAaTEMaTHYECKOM SI3BIKE;

- chopMHPOBAHHOCTH MIPEJICTABICHUNA O MATEMATHICCKUX
MOHATHUSX KaK BAKHEHIINX MaTeMaTHYeCKHX MOJEISX,
MTO3BOJISFONINX OIUCHIBATH U M3YyYaTh Pa3HBIC MPOIECCH 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;

- BJQJICHWE CTAHJIAPTHBIMH [PUEMAMH  PEIICHUS
palfoHaJIbHBIX ¥ HMPPANHUOHANBHBIX, [OKa3aTeNbHBIX,
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 MAaTEMAaTUYECKOTO aHAJIM3a M UX CBOMCTBAX,
BJIQJICHUE  YMEHUEM  XapaKTepu30BaTb  IIOBEJIECHUE
(GyHKUUI, MCIOIB30BaHUE IIOJIYYEHHBIX 3HAHMM IS
ONMCAHUS U aHAJIN3a peallbHbIX 3aBUCUMOCTEN;

- BJIAJCHUEC OCHOBHBIMM IIOHATUSAMH O IUIOCKMX U
IPOCTPAHCTBEHHBIX  TCOMETPUYECKHX  (QHUrypax, HX
OCHOBHBIX  CBOMCTBax; C(HOPMHPOBAHHOCTb  yYMEHUS
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 IMPEACTABIEHUN O Ipoleccax U
ABJICHUSX, MMEIOIIMX  BEPOSTHOCTHBIM  Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH B peajlbHOM MHPE,
OCHOBHBIX MOHSITUSIX 3JIEMEHTapHOMN TEOpUU
BEPOSATHOCTEH; yMEHHE HAaxXOOUTb U  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 MMCbMEHHBIX OTBETAX CTYIEHTOB HA MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHUSX, B
COOOLIEHUAX U JOKJIanax, 3cce M ApYrux (opmax ayIUTOPHOHM M CaMOCTOSATENIBbHOM paboThl, a
TaKK€ B TEKYIIUX KOHTPOJBHBIX paboTax YUMTHIBAIOTCA: T[JIyOMHA 3HAHUM, BIAJECHUE
HEOOXO/MMBIMU YMEHUSMH (B 00BbEMe MpOorpamMMmbl), JOTMYHOCTh M3JIOKEHUS MaTepuiia, BKIOYas
0000111eHuS, BBIBOBI, COOJIIO/IEHNE HOPM JINTEPATYPHOU peuH.

OueHKy «OTJIMYHO» 3aCIyXMBAacT CTYIEHT, TBEPIO 3HAIOUIMM INPOTrpaMMHBIN Marepual,
CUCTEMHO U TpPaMOTHO M3Jaralouiii ero, JAEMOHCTPUPYIOIIUNH HEOOXOAUMBIH  ypOBEHb
KOMIETEHINH, 4YE€TKHe, C)KaTble OTBETHl Ha JIOMOJIHUTEIbHBIE BOIPOCHI, CBOOOJHO BIIAJCHOIIUI
MOHATHUIHBIM aIlapaToM.

OueHKy «XOpomIo» 3aciIy’KMBAa€T CTYJIEHT, NPOSBUBLIMI IIOJHOE 3HAaHUE IPOTrPAMMHOIO
Marepuaia, JeMOHCTPUPYIOLINI cHOPMUPOBAHHBIE HA JIOCTaTOUHOM YPOBHE YMEHHUS U HAaBBIKH,
yKa3aHHbIE B IIpOrpaMMe€ KOMIIETEHIIMM, JONYCKAIOIMKA HENPUHLUUIHUAIbHBIE HETOYHOCTH IIPH
W3JI0KEHUH OTBETA HA BONPOCHI.

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
BBIBOZIbI, YETKO U I'PaMOTHO OTBEYaTh Ha 3a/IaHHbIE BOIIPOCHI, JEMOHCTPUPYIOMINUNA HU3KUN YPOBEHb
OBJIa/IEHUS] HEOOXOMMBIMH KOMIIETEHIIUSIMH.

OuenuBanue CTyIeHTA HA JK3aMeHe 10 y4eOHOH TUCHHILINHE
OneHka «OTJIMYHO» BBICTABISETCA CTYIEHTY, €CIM OH DIYyOOKO M TPOYHO YCBOWI
IIPOrpPaMMHBIM MarepHuall, UCUEPIIbIBAIOIIE, MOCIEN0BAaTENbHO, YETKO U JIOTUYECKU CTPOWHO €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, TPaBHUJILHO OOOCHOBBIBACT  MPHUHSATOE  pPEIICHUE,  BJIAJEeT
Pa3HOCTOPOHHUMU HABBIKAMU U IIPUEMAMHU BBINIOJHEHUS TPAKTUYECKUX 3a/1a4.

OLieHKa «XOpOIIO» BBICTABIISETCS CTYJCHTY, €CJI OH TBEPJO 3HAET MaTepuall, FPaMOTHO U 10
CYILIECTBY M3JIaraeT €ro, He JOMycKas CylleCTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOC, IPABUIBHO
MIPUMEHSET TEOPETUUECKUE IMOJIOKEHHS MPU PELICHUU MPAKTUYECKUX BOMPOCOB M 3aJ]a4y, BIAJEET
HEOOXOJMMBIMU HaBbIKAMH U MTPUEMAMU UX BBITTOTHEHUSI.

OueHKa «y10BJIETBOPHUTEJIbHO» BBICTABIIACTCS CTYIEHTY, €CIM OH HUMEET 3HAHHUS TOJBKO
OCHOBHOI'O Marepuajiga, HO HE YCBOWJ €ro Jerajei, I0NyCKaeT HETOYHOCTH, HEIOCTAaTOYHO
NpaBWIbHBIE (OPMYIUPOBKH, HAPYIICHHUS] JIOTUYECKOH TIOCIEIOBATEILHOCTH B H3JIOKEHUU
MPOrPaMMHOT0 MaTepuaa, UCIBITHIBACT 3aTPYIHEHHUS MTPU BBITOJTHEHUH MIPAKTUYECKUX PaboT.

OlLieHKa «HeY10BJIeTBOPUTEIbHO» BBICTABIISCTCS CTYACHTY, KOTOPBIA HE 3HAECT 3HAUUTEIHHOMN
4acTU MPOrpaMMHOTIO Marepuasa, AOMYCKAeT CYUIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C OOIBIINMU
3aTpyAHEHUSIMU BBITIOJIHSIET MPAKTHYECKUE PAOOTHI.

IlepeueHb BOIPOCOB /1Jisl MOATOTOBKH K K3aMeHY
1o y4eOHo# AucnuninHe «MaremaTtuka»

1. OCHOBHBIE TPUTOHOMETPUIECCKUE POPMYITEIL.

2. dyuknus y=SinX, ee rpad)uk u CBONCTBA.

3. @OyHKIUsA y=COSX, ee rpaduK 1 CBOICTBA.

4, Oyukuus y=tgx, ee rpaguk u CBOWCTBA.

S. OyHkuus y=Ctgx, ee rpaguk U CBONCTBA.

6. [IpeobpaszoBanue rpaduKoB.

7. YeTHbIe 1 HEUYETHBIC (PYHKITHH.

8. Bospacranue, yosiBaHHe (QYyHKIHUU. DKCTPEMYMBI.

9. Cxema uccienoBanus (pyHKIHH.

10.  ApkcuHyc, apKKOCHHYC, apKTaHI'€HC, apKKOTaHICHC.

11. Omnpenenenue npousBoaHou. [Ipupaiienue aprymenTa, npupaiieHue QyHKIUH.

12.  IlpaBuia BBIYUCIIEHUS IPOU3BOIHBIX.

13.  IlpousBomHas CIOXHOW (QYHKIINH, TPUTOHOMETPUYECKUX (QYHKIINH.

14.  OcnoBHble popmyinsl AupdepeHnpoBaHUsL.

15.  KacarenpHas k rpaduxy QyHKIIHH.

16.  IlpousBoaHas B TEXHUKE U (HU3HUKE.

17.  Tlpu3Hak Bo3pacTaHus WK yObIBaHUS (DYHKIMH.

18.  Kpurnueckue TOUKH QyHKIMH, MAKCUMYMbl I MUHUMYMBI.

19.  HawmOonpiiee n HaMMEHbIIIEe 3HAUCHUS (DYHKITHH.

20.  IlepBooOpazHas. OCHOBHOE CBOMCTBO MEPBOOOPa3HOM.

21.  Tpwu mpaBuiia HAXOKICHUS IPOU3BOIHBIX.

22.  TaGnuna nepBooOpa3HbIX.

23.  Ilnomans xpuBomuHelHOM Tpanenun. ®opmyna HetoTona-JleitOHuIa.

24.  Kopenb N-0if cTENEHU U €r0 CBOMCTBA.

25. CreneHsb ¢ paliMoHaJIbHBIM MTOKAa3aTeNIEM U €€ CBOICTBa

26.  Iloxa3arenbHas GyHKIUS, ee TpaduK U CBOWCTBA.

27.  JlorapudMbl 1 UX CBOWCTBA.

28.  Jlorapudmuueckas GyHK1M, ee rpaduK U CBOICTBA.

29.  [IpumeHeHme WHTETpAsA.

30.  IlpouwsBomHas moOKazareiabHOW u Jorapupmudeckor QyHKIMU, mTepBooOpa3Has
MOKa3aTreabHON (QYHKITHH.

31.  AKCHOMBI CTEPEOMETPHH.

32.  IIpocreiimme reoMeTpuIecKre Tela U UX MOBEPXHOCTH.

33.  IlapamnenbHOCTH MPSIMBIX, IPSIMON U MIIOCKOCTH.

34.  BzamMHOe pacroyioXeHHE MPSMBIX B IPOCTPAHCTBE.

35.  IlapamnenbHOCTbH MIOCKOCTEH.

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

IlepnieH IUKyYIAPHOCTD IIPSIMBIX U IJIOCKOCTEH.

IlepneHIUKyISp ¥ HAKJIOHHBIE.

JIByrpaHHBIN yrou.

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

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

[IpaBriibHBIE MHOTOTPAHHUKHU.

CuMMeTpHs B IPOCTPAHCTBE.

CrnoxeHue 1 BBIYMUTAHUE BEKTOPOB (ITpauuecKn).

YMHOKXEHHE BEKTOpa Ha 4uciio. CBOKMCTBA YMHOKEHHUS.

Kommnnanaphusie Bektopsl. [IpaBuio napamienenunena.

[IpsimoyronpHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE

[IpaBuiio cymMmBl, pa3HOCTH, IPOU3BEAEHUS BEKTOpPA HA YUCIIO.
IIpocreiimue 3anaun B KOOpAUHATAX.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

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

Konyec. Inomanp noBepXHOCTH KOHYCA U €0 00beM.

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

KacarenbHas IU1I0CKOCTB K cepe.

[Tonsitue 06bemMoB. CBolicTBa 0OBEMOB.

[ToHsATHE MIAPOB CErMEHTA, IAPOBOI0 CJI0s, IAPOBOI0 CEKTOPA U UX 0OBEMBI.
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JIMCT PETUCTPALIMA W3MEHEHUH (AKTYAJIU3AIIUN)
PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIHUILINHBI
OY /.04 MATEMATHUKA

HanmeHnoBanue criennanbHOCTH
35.02.12 CanoBo-napKoBO€ U JIAHAMAPTHOE CTPOUTEIHCTBO

Pabouas mporpamma yuebnoit nucrumumabl OY/[.04 Marematuka Ha 2023-2024 ydeOHbIi

o paCCMOTPCHA U IICPCYTBCPIKACHA HA 3aCCAaHNHA I.[PIKJ'IOBOfI MeTOHquCKOﬁ KOMHUCCHHU (l)I/I3I/IKI/I u
MAaTEMAaTHYCCKUX AUCHHUITIIINH 0e3 M3MEHEHUIA.

[Ipotokon Ne 10 ot «26» utons 2023 r.

IIpencenarens NUKIOBOM METOIUYECKOW KOMUCCUHN ~/_ E.B.Tepnunrep
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