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1. MACHOPT PABOYEN ITPOIr'PAMMBbI YYEBHOM JUCITATLIAHBI
OY1.04 MATEMATHUKA

1.1. Ob6aacTh npuMeHeHHs1 padoyeil MporpaMmbl

[TporpamMma oOrieoOpa3oBaTenbHON y4eOHOM muciuiuimHa «MaremaTukay MmpeaHa3HaYeHa
JUISL M3y4eHHs] MareMaTHKu B MNpodeccCHOHaJIbHBIX oOpa3oBarenbHbiX opranuzanusax CIIO,
peam3yIonmx 00pa30BaTelIbHYI0 MPOrpaMMy CpeIHero oomero oOpa3oBaHHsS B Mpeaenax
OCBOEHHUs OCHOBHOU mpodeccronanbHoii obpaszoBarenpHO mporpammbel CITIO (OITOIT CITIO) Ha
0a3e 0OCHOBHOTO 0011er0 00pa30BaHMs MPHU MOATOTOBKE CIEIHUAIMCTOB cpeHero 3BeHa. [IporpamMma
pa3zpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oOmero oOpa3oBaHUs, MPEABIBIIEMBIX K
CTPYKTYpE, COACPKAHHWIO W pe3ylbTaTaM OCBOCHUS Y4YeOHOH AMCHMILINHBI «Maremaruka», ¢
yueroM [IpumepHOll OCHOBHOM 00pazoBaTelbHOW MPOrpaMMBbI CPEAHEro o0iiero oOpa3zoBaHMs,
onoOpeHHON pemieHueM (denepanbHOro y4eOHO-METOMUYECKOTO OOBEAMHEHUs IO 00ImemMy
obpazoBanuio (rmporokos oT 28 utoHs 2016 . Ne 2/16-3) u yrounenuit HayuHo-meTogmvecKkum
coBeroM llenTpa mpodeccronanpHOoro odpazoBanus u cuctem kpanudpukanui GIAY «DUPOy,
npoTokoa Ne3 ot 25 mas 2017 rona.

[Ipu peanuzamuu paboueld mporpamMMbl 00IIE00pPa30BATEIBLHON YYEOHOU TUCIUTIIMHBI

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

1.2. Mecto y4eOHOW JUCHHUIUIMHBI B CTPYKType MNPOrpaMmbl  MOATOTOBKH
CIEeNMATUCTOB CpeJHero 3BeHa: yueOHas qucHuruiiHa «MaremaThka» BXOAMT B COCTaB OOLIMX
00m1eo0pa3oBaTeNbHbIX yYeOHBIX IUCIHMIUIMH, (OPMUPYEMBIX H3 O00s3aTeNBHBIX IMPEIMETHBIX
obnacteit ®I'OC cpemnero obmero obOpaszoBanus, i crnenuanbHocTedl CIIO TexHHYECKOTO
npoduist mpodheCCUOHATLHOTO 00pa30BaHUS.

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

ConeprkaHue porpaMMbl «MareMaTukay HalpaBlIeHO Ha JOCTHKCHHUE CIICTYIOIINX HeJIei:

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

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

- obecnieueHue c(hOPMUPOBAHHOCTH YMEHUH MPUMEHSTh MOJTYYSHHbIE 3HAHUS MPU PEIICHUU
PAa3IMYHBIX 3a7a4;

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

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

* IUYHOCHHBIX

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

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

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

- OBIIQJICHHE MAaTEMaTWUYECKUMH 3HAHUSMU U YMEHHSIMH, HEOOXOAMMBIMU B MOBCEIHEBHON
JKH3HHU, JJISA OCBOCHUA CMEXKHBIX CCTCCTBCHHO-HAYYHBIX JOUCHUIIIINH n AUCIIUITIINH



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

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

- TOTOBHOCTb M CIHOCOOHOCTb K CaMOCTOSATEJBHOM TBOPUECKOM M OTBETCTBEHHOH
JESTENIbHOCTH;

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

- OTHOIICHUE K NPOPEeCCHOHATBLHON AESITEIHbHOCTH KaK BO3MOXKHOCTU y4acTHs B PELICHUU
JIMYHBIX, O0IIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOILEHALIMOHAIBHBIX ITPOOIEM;

* MemanpeoMemHpix:

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

— YMEHME IPOJAYKTUBHO OOINAaTbcs M B3aMMOJCIHCTBOBaTH B IPOLECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh MO3HMIUU JPYTUX YYACTHHKOB JIESTEIBHOCTH, d(PPEKTHBHO pa3pemarb
KOH()JIMKTHI,

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

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSTEIbHOM HH(POPMAIMOHHO-IIO3HABATEIbHON
JIESITEIbHOCTH, BKJIIOYash YMEHHE OpPHUEHTUPOBAThCS B PA3IMYHbIX HCTOYHHMKAX HH(POpPMALIUU,
KPUTUYECKH OLIGHUBaTb M HHTEPHPETHPOBATh HHGPOPMALMIO, [OJy4yaeMyl M3 pa3In4yHbIX
HCTOYHUKOB;

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

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

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

* npeOMemHmbIX:

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

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

— BJIaJICHUE METOJaMH JI0Ka3aTelIbCTB M aJrOPUTMOB pPEIICHUS, YMEHHE UX MPUMEHSTb,
IPOBOANTH J0Ka3aTeJIbHbIE PACCYKIACHHUS B XOJI€ PELICHU 3a/1ad;

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

— c(hopMHUPOBAHHOCTH NIPEACTaBIECHNN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHYECKOTO aHAN3a U
UX CBOWCTBax, BJaJE€HHE YMEHHEM XapaKTepu30BaTh MOBEJACHHE (YHKIMHA, HCIIOIb30BaAHNE
MOJTyYEHHBIX 3HAHUH /71 ONMCAaHUS U aHAJIN3a PealIbHbIX 3aBUCUMOCTEH;



— BJIaJIEHUE OCHOBHBIMU INOHATUSMHU O IUIOCKUX U NPOCTPAHCTBEHHBIX IE€OMETPUUYECKHX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; c()OPMHUPOBAHHOCTb YMEHHS PAcllO3HAaBaTb N€OMETPHUECKHE
¢urypel Ha deprexax, MOJCNAX U B pPEATbHOM MHUpPE; NPUMEHEHHE W3YyYCHHBIX CBOMCTB
reoMeTpUYeCKUX GUryp U GOopMyll IJs pelIeHHs] TeOMETPUUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM
COJIEpKaHUEM;

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

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

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

O06beM 00pa3oBare/IbHOM MPOrpaMMbl — 252 Yaca, B TOM YHCIIE:
00s13aTeIIbHON aymTUTOPHOM y4eOHOM Harpy3ku oOydaromierocs: — 234 gaca.

2. CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCIHUILIAHBI

2.1. O6bem y4eOHOM TUCHUILIUHBI U BU/bI y4eOHOH padoThI

Bun yaeOHOI pabOTHI O0beM Jacos
O0beM 00paszoBaTeIbHON MPOrpaMMEbI (BCETO) 252
OO0s13arenbHas ayJUTOpHas yueOHas Harpyska (BCero) 234
B TOM YHCJIC:
TeopeTHIecKoe 00yIeHHe 66
MPAKTUYECKUE 3aHSITHS 168
ITpomesxxyTounast artectaus — B (popMe IK3aMeHa BO 2 CEMECTpe 18




2.2. TeMaTu4eckuii MJIaH U coflep:kaHue YUeOHOI THCIMIIMHBI

HanmenoBanue paznenos Coneprkanue yueOHOTrO Marepuasa, IpakKTUYeCKUEe 3aHSTUS O6beMm VYpoBeHb
U TEM 4acoB OCBOEHHS
1 2 3 4
Beenenue Maremaruka B HayKe, TEXHHKE, YKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUSX W MPAKTHUYECKON 2 1
nesTenbHocTy. Llenu u 3a1aun n3ydeHnst MaTeMaTuky npu ocBoeHuu cnenuansHocren CI10.
Paznea 1.
38
AnreOpa
Tema 1.1. Coaep:xanue yueOHOro Marepuaja 10 1
PasBurne Jlexkuuu, TeopeTHYECKHNE 3aHATHUS
IIORATHA O YUCJIC Lensie w panuoHanpHble uucna. JlelicTButenbHbie uncna. [IpuOmMMmKEeHHbIE BBIYMCICHHS. )
KomnuiekcHeie uncna.
IIpakTHYecKue 3aHATHS 2
Apudmernueckre 1eHCTBHS HaJ YUCIAMH
Haxoxxnenmne npubamkeHHbIX 3HAaUCHUN BEIUYUH 8
Brruncnenmne abCOMOTHOW U OTHOCUTEIIBHOMN MOTPENTHOCTH.
CpaBHEHME YNCIOBBIX BBIPAKEHUN.
Tema 1.2. Conep:xanue yueOHOro Marepuaja 28 1
KopHhu, creneny, Jlekuuu, TeopeTHYeCKHE 3aHATHSA
norapuMeI Kopuu u crenenu. KopHu HarTypaidbHOW CTENEHM M3 4ucCiIa M UX cBoilctBa. CremeHu
palMOHAIbHBIMU IOKA3aTeNIIMU, MX CBOMCTBA. CTENEHM C JEHCTBUTEIBHBIMM I10Ka3aTEISIMHU.
CBoiicTBa CTEINEHU C JIEHCTBUTEIBHBIM I10KA3aTEIeM. 4
Jlorapudm. Jlorapupm umcna. OcHOBHOe JorapudmMuyeckoe TOXKAECTBO. JlecaTudyHble H
HaTypaibHble Jorapudmsl. [lpaBuna nefictuil ¢ norapudgmamu. Ilepexon K HOBOMY OCHOBaHHUIO.
IIpakTHyeckue 3aHATHSA 2
Brruncnenue u cpaBHEHNE KOpHEN. BrINonHeHne pacyeToB ¢ paguKalaMy.
[IpeoOpazoBanue anreOpandecKux BHIPAKCHHM.
[IpeoOpazoBanue  palMOHAIbHBIX, HMPPAIMOHANBHBIX  CTENEHHBIX, IMOKa3aTeJIbHBIX U
Jorapu(pMHUECKUX BBIPAKEHUH. 24

Pemienue nppanmoHaabHbIX YpaBHEHUM.

Haxoxnenue 3HaueHnil cTeneneil ¢ paunoHaabHbIMU MOKA3aTeIISIMHU.
CpaBuenue creneneil. [I[peoOpa3oBanus BEIpaKEHUN, COEPIKAIINUX CTEIIECHH.
Pelenne nokazarenbHbIX YpaBHEHUN.




Haxoxnenue 3HaueHWil sorapudma 1o NpoOM3BOIBHOMY OcCHOBaHuIO. Ilepexom oT onxHOro
OCHOBaHHUA K Apyromy. Beraucienue u cpaBHeHue norapudmMos.

JlorapudmupoBaHie U NOTEHIMPOBAHUE BbIpaXKeHUH. IIpuOIMKeHHbIE BBIYMCIEHUS U PEIIECHUS
IIPUKJIAHBIX 3a/1a4.

Pemienue norapupmMuueckux ypaBHEHHI.

Pemenne npukiagHeIx 3a1ad.

ITpoBepounast pabora no Teme «KopHnu, crenenu, jorapupmsi»

Paznea 2.

OCHOBBI TPUTOHOMETPUU 34
Tema 2.1. Conepsxanue yueOHOro MarepuaJia 6
OCHOBHBIE TIOHATHS Jleknuu, TeopeTuYeCKNe 3AHATHS
Hucnosas okpyxHOCTh. Pagnannas mepa yniia. BpamarenbHoe ABUKEHHUE. 2
IlpakTH4YecKkue 3aHATHA
PaaguanHe1ii MeTO M3MEPEHUS YITIOB BPAILICHHS U CBSI3b C TPAAyCHON MEPOU. 4
CuHyc, KOCUHYC, TAHI'€HC U KOTaHI€HC YHCIa.
Tema 2.2. Conepsxanue yueOHOro MarepuaJia 4
OcHoBHBIE Jleknuu, TeopeTHYeCKNE 3AHATHS
TPUTOHOMETPHUICCKHUC | Dopmynsl npuBeneHus. Popmynsl ciaokeHus. @opmynbsl ynBoerus. DopMmyibl MMOJTOBHHHOTO 4
TOXKIACCTBA yria. OCHOBHbIE TPUTOHOMETPUYECKHE TOXK/IECTBA.
Tema 2.3. Conepsxanue y4e0HOro Marepuaa 8
IIpeoOpasoBanmst Jleknum, TeopernyecKkue 3aHATHSA
MPOCTEHIINX IIpeoOpa3oBaHue CyMMBbI TPUTOHOMETPHUECKUX (QYHKIMH B MPOMU3BEICHHE U MPOU3BEICHUS B 4
TPUTOHOMETPHHCCKHUX | cymmy. BolpaxkeHre TPHTOHOMETPUYECKUX QYHKIMI YEPE3 TAHTEHC MONIOBMHHOTO APTyMEHTA.
BbIPAKCHNN IpakTHyecKne 3aHsITUS
@opMyInbl CIOXKEHHUS, YIBOCHHS, MpPeoOpa3oBaHUE CYMMbl TPUTOHOMETPHUECKMX (QYHKLUUN B 4
npousBesenue. [IpeobpazoBanue Npon3BeeHNUs TPUTOHOMETPUUECKUX (PYHKIMI B CyMMY.
Tema 2.4. Conepsxanue yueOHOro MarepuaJia 16
Tpuronomerpuyeckne JleKumnu, TeopeTHYecKue 3aHATUS
YPaBHEHUA U ApKCHHYC, apKKOCUHYC, apKTaHI'€HC, APKKOTAHI€HC 2
HCPAaBCHCTBA IIpakTnyeckne 3aHATHA
Apxkcunyc. Pemienue ypaBHeHus sinx=a.
Apkkocunyc. Penienne ypaBHeHHUs COSX=a. 14

Pemenne ypaBHeHu tgx=a, ctgx=a.




Tpuronomerpuyeckue ypaBHEHUS.

TpuronomeTpuueckrue HepaBEHCTBA.

[Ipocreiimme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUM
[TpoBepounas padora no reMe «OCHOBBI TPUTOHOMETPUI»

Paznea 3.
DyHKIMH, UX CBOICTBA U 20
rpaduku
Tema 3.1. Conep:xanue yueOHOro MaTepuaJja 8
@yHKIUH, UX CBOWCTBA U Jlekumnu, TeopeTnyecKHe 3aHATUSA
rpapuku Yucnosas ¢yHkuuss u cnocoObl e€ 3amanus. CpoicTBa QyHKIuMi. OOmacTe onpeneneHus U
MHOXECTBO 3HaueHUIl (yHKUMH. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OIPAHUYEHHOCTH,
nepuoanIHOCTb. [IpoMexyTKn Bo3pacTaHus U yOBIBaHHsI, HAUOOJIBIIIEE U HAMMEHBIIIEE 3HAUCHHUS,
TOYKH SKCTPEMYyMa. 4
[Toctpoenune rpaduxoB ¢yHKIUH. Apudmerndeckne omnepanuu Haa (GyHkmusmu. CroxHas
¢byukus (kommno3unus). [lonarue o nenpepsiBHOCTH (yHKIMH. OOpatHbie QyHKIuu. O6nacth
orpeesieHus 1 00JIacTh 3HaYeHUH oOparHoil ¢pyHkuuu. ['paduk obparnoii pyHKINH.
IlpakTH4yecKkue 3aHATHA
UccnenoBanue ¢pynkuuu. [loctpoenne u uyrenne rpadukoB GpyHKIHHA.
OO6parnble pyHKIMU U uX rpaduku. [IpuMepsl 3aBUCUMOCTENH MeXly IEPEMEHHBIMU B pealbHBIX 4
MpoLeccax U3 CMEKHBIX AUCIMILINH.
Tema 3.2. Conepxanne y4eOHOro MarepuaJia 12
Crenennsle, Jlekumnu, TeopeTnyecKue 3aHATUSA
ITOKa3aTCJIbHBIC, Onpenenenus QyHKUMHA, Ux cBoiicTBa u rpaduxu. [IpeobpazoBanus rpadukos. IlapannenbHbIi
norapuPMUIECKHe 1 [IEPEHOC, CUMMETPHUS OTHOCUTEIBHO OCEH KOOpAWHAT M CHUMMETPHUS OTHOCHUTEIIBHO Hadalia 2
TPUTOHOMECTPUYECKUE | KOOPAWHAT, CUMMETPHUS OTHOCHUTEIBHO MNPSAMOW y = X, PacTsHKEHUE M C)KaTUe BAOJIb OCEH
byukuun. O6paTHbie KOOP/IMHAT.
TPUTOHOMETPUIECKHUE | [[pakTHYECKHE 3aHATHS
yHKIIH CaoiicTBa 1 rpaduKy CHHYCa, KOCUHYCA.
CaoiicTBa 1 rpauKu TaHTeHCa U KOTaHT€HCa.
OOparuble  TpuroHomerpuueckue  (ynkmuu.  IIpeoOpasoBanusst  rpaduka  QyHKIHH. 10

I"apmonmveckue koneOaHus.
[TokazatenbHble, Torapudmuueckre QyHKIUH.
[TpoBepounas padora mo reme «DyHKITUN»




Paznea 4.
Haugana
MaTeMaTHIeCKOTO
aHajau3a

36

Tema 4.1.
ITocienoBarenbHOCTH

Conepxxanue y4eOHOro MmarepuaJia

JIeKIIHI/I, TCOPETUYCCKUE 3AHATUA

CrocoObl 3amaHusi M CBOMCTBa 4YMCIOBBIX MocienoBarenbHocTell. [lonsitue o mnpexnene
IIOCJIEZIOBATEIILHOCTH. CyiecTBoBaHue npenena MOHOTOHHOM OrpaHUYEHHON
nocnenosarenbHocTu. Ilpenen dynknuu. CymmupoBaHue MocieqoBaTesbHOCTel. beckoHedHo
yObIBarolIasi reoMeTpruecKast Iporpeccus U ee CyMmma.

IlpakTH4yeckue 3aHATHA

YucnoBas  MOCIENOBaTeIbHOCTb,  CHOCOOBI €€ 3aJaHus,  BBIYMCICHHA  YICHOB
nociuenoBaresibHoCTU. [Ipesen nmocnenoBaTeIbHOCTH.

[Ipenen pyHKLIMU B TOUKE.

beckoHeuHOo yObIBarolasi reOMeTpUIecKasi IpOrpeccusl.

2 cemecTp

Tema 4.2.
IIpousBonnas

Coaep:xanue yueOHOro Marepuaa

14

.JIeKIII/II/I, TCOPECTUYCCKHUE 3AHATUA

[IpouzBonnHas (QyHKIHMH, €€ TeOMETpUYECKUN M (U3HUYECKUN CMBICI. [IpOM3BOIHBIE CYyMMBI,
Pa3HOCTH, IPOU3BEICHNUs, YacTHOTO. [IpON3BOAHBIE OCHOBHBIX dJIEMEHTAPHBIX (DYHKITHIA.

IIpakTHYecKue 3aHATHSA

Haxoxnenune nmpou3BoaHbIX 1o tadauue. [Ipasuna u gpopmynsl quddepeHpoBanus.

VYpaBHeHHEe KacaTelbHOH K TpaduKy QpyHKINH.

Haxoxnenne HaubobII1ero, HAMMEHbBIIETO 3HAUEHHsI U SKCTPEMaJIbHbIX 3HaY€HUH (yHKIIMH.
HccnenoBanue GyHKIUU C TOMOIIBIO IPOU3BOAHOM.

[IpousBoansle oOpaTtHOW GYHKUMM U clokHOM (QyHkiuu. Ilpumepsl uHcCHoab30BaHUSA
IIPOU3BOAHOM JJIs1 HAXOXKACHUS HaWIY4IlIEro peIeH!sl B IPUKJIAJIHbIX 3a/1a4ax.

Bropas nmpousBoanas, ee reoMerpuueckuii u ¢usnueckuii cMpici. HaxoxaeHue ckopoctu s
npoliecca, 3aaHHoro GopMysIon U rpadukoM.

12

Tema 4.3.
[TepBooOpa3zHasi.
WNurerpai u ero

MIpUMEHEHNE

Coaep:xkanue yueOHOro MaTrepuaJia

14

.JICKHHI/[, TCOPETUYCCKHUE 3AHATUA

IlepooOpaznas. Tabnuua nepoodpasHbix. HTErpast.
[TonsaTue onpenenennoro nHTerpaia. [IpuMepbl MpuMeHeHHs HHTerpaja B (pU3UKe U TEOMETPHUH.

IIpakTnyeckue 3aHATHS

10




Haxoxnenue nepBooOpa3HO.
Haxoxnenue onpenenennoro unrerpaia. ®opmyna Hetotona—IJleiibnuna.

[Lnomaas KpUBOJIMHEHHON TpaneLuH. 10
Brruncnenue miomaaei miockux duryp.
[IpoBepounas pabota «I[IpousBogHas U UHTErpa»
Pasnean S.
VYpaBHeHUs U 20
HEPaBEHCTBA
Tema 5.1. Conep:xanue yueOHOro Marepuaja 20
YpaBHEHHUS M CHCTEMbI Jleknuu, TeopeTHYeCKNe 3AaHATHS
YPaBHCHUH. VYpaBHEHHsT W CHCTEMBI YypaBHEHUW. PalmoHanpHble, WppalMOHAJbHBIC, IOKa3aTelIbHbIE U
HepaBeHCTBa M CHCTEMBI | TpHrOHOMETPHUECKHE YPaBHEHUS U CUCTEMbI. PABHOCUIIBHOCTD YPAaBHEHU, HEPABEHCTB, CUCTEM.
HEPABCHCTB C IBYyMA OcCHOBHBIE TIPUEMBI UX pEIIeHHs (pa3ioKeHWE Ha MHOXKHUTENU, BBEACHUE HOBBIX HEU3BECTHBIX,
[IEpECMCHHBIMHI MOJICTAaHOBKA, rpapuuecKuii MeTOx).
HepaBenctBa. PanuonanbHble, uppaluoOHANbHBIE, IIOKa3aTeiabHble HepaBeHCTBA. (OCHOBHbIE 6
MIPUEMBI X PEIICHMUS.
Hcnonp30Banue CBOWCTB M TpaduKoB (QYHKIMI MPHU PEUICHWH YpaBHEHUI W HEpaBeHCTB. MeTon
uHTepBasioB. M300paxeHne Ha KOOPIWHATHOM IJIOCKOCTHM MHOXKECTBAa pEIICHWH ypaBHEHUH U
HEPABEHCTB C JABYMS IEPEMEHHBIMH U UX CHUCTEM.
IIpakTHYecKue 3aHATHSA
Kopuu ypaBHenuii. PaBHocuibHOCTH ypaBHeHUHl. IIpeoOpazoBanue ypaBHeHMH. OCHOBHBIE
MIPUEMBI pEUIEHUs] YPaBHEHUMH.
Pemenne cucreM ypaBHEHUN.
Hcnons3oBanue cBOWCTB U rpadukoB (PyHKIIUH AT peLISHHS CUCTEM ypaBHEHUH 14
Pemienue HepaBeHCTB.
Pemmenue cucrteM HEpaBEHCTB.
Ncnonp3oBanue cBOWCTB U rpaduKoB (PyHKIUHN AJIs pELIEHUS] CHCTEM HEPAaBEHCTB.
ITpoBepounast pabota «YpaBHEHHS 1 HEPABEHCTBA»
Pasnea 6.
DNEeMEHTHI
KOMOWHATOPHUKH, TEOPUU 46
BEPOSATHOCTEUN U
CTaTUCTHKU
Tema 6.1. Conepxanue y4eOHOro Marepuaa 12

11




DJIEMEHTHI

.JIemmn, TCOPETUYCCKHUE 3AHATHUA

KOMOMHATOPHKH Hctopuss pa3BUTHSA KOMOMHATOPHKH, TEOPHH BEPOSTHOCTEH M CTAaTUCTUKH M HMX pOJb B
pa3nuyHbIX cepax yeloBedecKoi xku3HenesaTebHoCcTH. OCHOBHBIE MOHATHS KOMOMHATOPUKH. 4
Pemenne 3amau Ha nepebop BapuantoB. @opmyna 6uHoma Hetorona. CBoicTBa OMHOMHABLHBIX
ko3¢ ¢punmenro. TpeyroabHuk [lackans.
IIpakTnyeckune 3aHATHSA
Perenne KoMOMHATOPHBIX 3ajja4 HA IEPECTAHOBKHU.
Pemenne KOMOMHATOPHBIX 33J1a4 HA COUCTAHMUS. 8
Pemenne koMOMHATOPHBIX 3ajja4 HA pa3MeEILEeHUs.
bunom Herotona u tpeyronsnuk [lackans. [Ipukinanselie 3anaun.
Tema 6.2. Conepixanue yueOHOro MarepuaJia 8
DIIeMEHTBI TEOpUH Jleknuu, TeopeTuYeCKNe 3AHATHS
BEPOATHOCTEH CoObITHE, BEpOSATHOCTb COOBITHS, CIOKEHHE M yMHOXKeHHe BeposiTHocTed. [lonstue o
HE3aBUCUMOCTH COOBITUH.
JuckpeTHas ciydyaiiHas BeJIMYMHA, 3aKOH €€ pacrpenenacHus. YucioBble XapaKTepUCTUKU 4
JUCKPETHOM ciiydaiiHoi BenuuuHbl. [IoHsTHE O 3aKOHE OOJIBIINX YUCEI.
IlpakTH4YecKkue 3aHATHA
Knaccuueckoe onpeneneHne BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM. 4
Teopema o cymmMme BeposiTHOCTEN. Boruncnenue BepositHocTel. [Ipukiaaasle 3aaa4u.
Tema 6.3. Conepsxanue yueOHOro MarepuaJia 6
OIeMEHTEI JleKumMHu, TeOpeTHYeCKHe 3aHATUS
MaTeMaTH4eCKOH [IpencraBnenne paHHbIX (TaOnMLbBI, JUarpammbl, TpauKu), TEHEpalbHas COBOKYIHOCTb, 5
CTaTUCTUKH BbIOOpKa, cpeHee apudmerndeckoe, meauana. [loHsTHe 0 3a/1ayaX MaTeMaTH4eCKOW CTATUCTUKH.
IIpakTnyeckne 3aHATHSA
Pemenne nmpakTuuecKkux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
[IpoBepounast pabora «2neMeHThl KOMOMHATOPUKU, TEOPUU BEPOSATHOCTEH M MaTeMaTH4ecKon 4
CTaTUCTUKN.
Pazpea 7.
I'eomerpus 58
Tema 7.1. [Ipsimbie u Conep:xanue yueOHOro MarepuaJa 20
IIJIOCKOCTH B Jlekuuu, TeopeTHYecKue 3aHATHSA
IIPOCTPAHCTBE B3aumHoe pacnonokeHue JBYX TMpsAMBIX B IpocTpaHcTBe. IlapamnenbHocTs mnpsMoil u 6

mockoct. llapamnensHoCcTh mIOCKOCTEW. [leprneHauKymnsspHOCTh NOpSAMOW M IUIOCKOCTH.
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[lepnieHuKyssp U HAKJIOHHAS.

Yron Mexay MnpsMOM UM IUIOCKOCTBIO. JIBYTpaHHBIM yroi. Yroia MEXIy IUIOCKOCTSMU.
[lepneHIMKyIAPHOCTD ABYX IIJIOCKOCTEH.

I'eomeTpruueckue mpeoOpa3oBaHus MPOCTPAHCTBA: MapajlieibHBIH NEPEHOC, CHUMMETpUs
OTHOCUTENIbHO IutockocTH. IlapannensHoe nmpoexktupoBaHue. M300pakeHre NpOCTPaHCTBEHHBIX

buryp.

IIpakTuyeckue 3aHATHS

[Ipu3Haky B3aUMHOTO PACIIONIOKEHUS IPSIMBIX. YTOJI MEKIY NPSMBIMH.

B3aumHoe pacrnonokeHue NpsMbIX U IJIOCKOCTEH. IleprneHauKkymsp U HakJIOHHAsA K IUIOCKOCTH.
Yron Mexay npsiMOU U INIOCKOCTBIO. T€opeMBl 0 B3aMMHOM PAaCIIOJIOKEHUH MPSAMOU U IIIIOCKOCTH.
Teopema o Tpex neprneHauKyIsIpax.

[Ipu3Haky ¥ CBOMCTBA NAapAJIEIbHBIX U NEPIEHANKYISIPHBIX IIIOCKOCTEH.

PaccrosiHUE OT TOUKH 10 INIOCKOCTH, OT MPAMOH 10 INIOCKOCTH. 14
PaccTosHue  Mexay — IUIOCKOCTSIMM, MEXAY  CKpPEIIMBAIOIIMMUCA  NPSAMBIMH,  MEXIY
IIPOU3BOJIbHBIMU (PUT'ypaMH B IPOCTPAHCTBE.
[TapaienpHOE IPOEKTUPOBAHUE U €r0 CBOMCTBA. B3auMHOE pacmnosiokeHne NMpoCTPaHCTBEHHBIX
dburyp.
Tema 7.2. Conep:xanue y4eOHOro MaTepuaJia 22
Mmuororpannuku. Tena u | JJeknun, TeopeTHYeCKHe 3aHATHSA
NIOBEPXHOCTHU BPALICHHUSA. | BepmnHbl, peOpa, rpaHu MHororpaHHuka. llpusma. Ilpsmas npusma. [IpaBunbHas mpusma.
N3mepeHns B reoMeTpHH | CuMMeTpus, CEIEHHS B 00HEM TIPH3MBL.
[Mapannenenunen. Ky6. Cummerpusi, cedeHus: 1 00beM napajuiesnenumnesa.
[Mupamuna. IlpaBunpHas nupamuja. YcedeHHas nupamuna. Terpasap. CummeTpus, ce4eHus U 6
00beM MUPaMUIBIL.
[IpencraBnenre o MpaBWIIBHBIX MHOTOTpaHHMKAX (TeTpasape, KyOe, OKTa’ape, AOAEKadApe U
HKocadzipe).
IIpakTnyeckue 3aHATHSA
[TocTpoenue n3zo0pakeHU pa3IUYHBIX BUJIOB MHOTOIPAaHHUKOB.
ITocTpoenue ceuenuii, pa3BepTOK MHOTOTPaHHHUKOB.
[Imomaae MOBEpXHOCTH.
Bunel cumMmetpuii B npoctpancTBe. CUMMETPHS TEN BPAIIEHNUS U MHOTOTPAaHHUKOB. 16

Hunmuuap u koHyc. YceueHHbIH KoHYC. OCHOBaHHE, BBHICOTA, OOKOBAasi TOBEPXHOCTh, 00pa3yromas,
pa3BepTka. OceBblE CEUEHUS U CEUEHMS], TapaJIIeIbHBIE OCHOBAHMIO.
lap u chepa, ux ceuenus. KacarenbHast mimockocts K chepe.
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Boruncnenue miomaayd MOBEpXHOCTEH HWIMHApAa U KOHyca. Brrumcienue oObema miapa u
iomaau chepsl.

Brraucienue wonaaei 1 o0eMOB.

ITogo6ue Ten. OTHOMIEHHS IO MOBEPXHOCTEH M 00BEMOB OTOOHBIX TEI

Tema 7.3. Conep:xanue yueOHOro Marepuaja 16
KoopauHarsl 1 BEKTOps! | JIeKuuu, TeOpeTHYECKHE 3aHATHS
[IpsimoyronbpHas (AekapToBa) cucTeMa KOOpAMHAT B pocTpaHcTBe. DopMysia pacCTOSTHUS MEXIY
nByMsi Toukamu. Bekropel. Moxaynp BekTopa. PaBeHcTBO BekTOpoB. Cl0XKEHHE BEKTODPOB.
YMHOKEHHE BEKTOpa Ha YKCII0. PaziokeHne BEKTOpa MO HallPaBICHUSM. 4
VYron mexnay aBymst Bektopamu. IIpoexuust Bekropa Ha ocb. Koopaunarsl Bektopa. CkansipHoe
MpOU3BEIEHNE BEKTOPOB. Vcnonb30BaHNE KOOPAUHAT U BEKTOPOB MPU PELICHUH MaTeMaTUYeCKUX
U IPUKJIATHBIX 3a7ad.
IlpakTH4yecKkue 3aHATHA
Bexkropsl. [leiicTBus ¢ BeKTOpamHu. JlekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, CHEPHI, IITOCKOCTH.
Paccrostnue mex iy Toukamu. JIedcTBUS ¢ BEKTOpPAMU, 3aIaHHBIMU KOOPJMHATAMH.
CkansipHoe poU3BEEHUE BEKTOPOB. 12
BekropHOoe ypaBHEHHME NpPSAMOM M IIOCKOCTH. VCIonb30BaHHME BEKTOPOB IIPU JIOKA3aTEIbCTBE
TEOPEM CTEPEOMETPUH.
[TpoBepounas padora «I['‘eomeTpus»
IIpomexxyTouHasi aTTecTalus 18
BCEIO | 252

Jl1st XapaKTepUCTHUKU YPOBHS OCBOCHMS y4eOHOIo Marepuasa UCIOIb3YIOTCs caeytonue 0003HaueHMs:

1 — o3HakoMuTENBbHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX OOBEKTOB, CBOMCTB);

2 — penpOAYKTUBHBIHN (BBIMOJIHEHUE JESITEILHOCTH 110 00pa3Ily, MHCTPYKIIUH WM M10J] pYKOBOJICTBOM);

3 — mpoxyKTHBHAS (TUITAHUPOBAHUE U CAMOCTOSITENIbHOE BHITTOJIHEHHE ACATEIHHOCTH, PEIICHNE TIPOOIEMHBIX 3a/1a4).
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2.3. XapaKTepuCTHKA OCHOBHBIX BUJOB y4e0OHOI JeATeJIbHOCTH CTYIeHTOB

Cooepicanue 00yuenusn

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

BBenenue

. O3HakoMJIEeHHE C pOJIbI0O MaTeMAaTUKU B HayKe, TEXHHKE,
HSKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTHSIX M IPaKTHYECKOU
nesrenbHocTH. O3HakOMJIEHHE € LEIsIMM M 3aJjayaMH  U3ydeHUs
mMateMaTHKu mpu ocBoeHuu mnpodeccuit CIIO u cnenumampbHOCTEH
CI1IO

AJI'EBPA
Pa3Butne nousaTus o . BreimonHenue apudMeTHYECKUX JACHCTBUH HaJ YHUCIAMH,
qucie coueTrasi yCTHbIE ¥ MUCbMEHHBIE PUEMBI.
. Haxoxxnenne  npuOMMKEHHBIX  3HAYCHUM  BEIIMYMH U

MOTPEIIHOCTeH BBIYUCICHUH (20COMIOTHOM W OTHOCHTEIBHOW);
CPaBHEHHE YHMCIIOBBIX BBIPAKCHHIA.

. Haxoxnenne ommOOK B MpeoOpa3oBaHMSIX M BBIUYMCICHUSIX
(OTHOCHUTCS KO BCEM IMMYHKTAM MPOrPaMMBI)

Kopnu, crenenu,
Jorapu(pmol

o O3HaKOMJIEHHE C MOHSTUEM KOPHS N-i CTENEHH, CBOWCTBAMU
pasivKaJIoB U PaBUJIaMH CPAaBHEHUS KOPHEH.

o @OpMyIMpPOBAHHUE OINPEICICHUSI KOPHA M CBOMCTB KOPHEH.
Brruncnenue u cpaBHEHHE KOPHEH, BBIIIOJHEHUE IPUKUIKHA 3HAYCHUS
KOpHSI.

= IIpeoOpa3oBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPAKECHMI,
COZIepKALIUX PaJUKAIIbL.

= Beimonnenue pacderoB 1o  (opmyinaM, COAEpIKAIIUM
pajuKalbl,  OCYILECTBJISs  HEOOXOAMMBIE  IOJCTAaHOBKU  H
npeoOpa3oBaHusl.

. Onpenenenre paBHOCUIBHOCTU BBIPAXEHHUI C pajuKalaMu.
Pelenre nppauoHaIbHBIX YPABHEHUN.

. O3HakOMJIEHHE C TMOHSATHEM CTENEHU C JIeHCTBUTEIbHBIM
[IOKa3aTeNEeM.

. HaxoxneHnne  3Ha4yeHUM  CTENEHW,  MUCIONIB3ys  IIPH
HE00XO0/IMMOCTH MHCTPYMEHTAJIbHbIE CPE/ICTBA.

. 3anucbIBaHUE KOPHSI N-i CTENEHHU B BUJE CTENEHU C IPOOHBIM
MoKazaresieM U Hao0opOoT.

. DopMyJIMPOBAHUE CBOMCTB CTENEHEW. BriunciieHue crenenei
C palUOHAJIBHBIM I10KA3aTEIEM, BBIIOJHEHHUE NPUKUAKUA 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

= IIpeoOpa3oBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPAKEHHIH,
coaepKalux CTEIICHU, MIPUMEHSA CBOMCTBA. Pewenne
[IOKa3aTEJIbHBIX YPAaBHEHUI.

. O3HakoMJIeHHE C TPUMEHEHHEM KOPHEH U CTENEeHEeW NpH
BBIYMCIICHUM CPEIHUX, IEICHUU OTPE3Ka B «30J0TOM CEUYCHUM.
Pemenne npukitagHeIX 3a/1a4 Ha CJII0KHBIE TPOLICHTHI

IIpeodpasoBanne
ajgredOpanyeckux
BbIpaKeHH

. BrimonHenue mnpeoOpa3oBaHMN BBIpaKEHUH, HpPUMEHEHHE
dbopmyI, CBI3aHHBIX CO CBOMCTBAMU CTENIEHEH U JTorapu(pMOB.

. Onpenenenue o0nactu JIOITYCTUMBIX 3HAYEHUN
JorapuMuUecKoro  BblpaxeHHs. PemeHue  sorapupmMudecKux
YPaBHEHUNU

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC TOHATHSA

= N3yuenne paanaHHOrO METO/Ia U3MEPEHUS YTIIOB BPALICHUS U
UX CBSI3U C IpajycHoil mepoil. M300paxkeHue yrioB BpalleHHsl Ha




OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIIOIOKECHHEM.

" @OopMyNIMpOBaHUE  ONPEHCICHUM  TPUTOHOMETPUYECKHUX
GyHKUMH A7 YII0B HMOBOPOTa M OCTPBIX YIVIOB MPSIMOYTOJIBHOIO
TPEYroJIbHUKA 1 00BSICHEHNE X B3aUMOCBSI3H

OcHoBHBIC " IIpuMeHEeHHEe OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXKIECTB HJIS
TPUTOHOMETPHUYECKHUE BBIYUCIICHUS 3HAYEHUH TPUTOHOMETPUUYECKUX (PYHKIUI 1O OHOH u3
TOXKAECTBA HUX
IIpeodpa3oBanus " N3yueHnne OCHOBHBIX (OPMYJI TPUTOHOMETPUHU: (HOPMYJIbI
npocTefmux CJIOKEHH, YABOCHMUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHYECKHX | TPUTOHOMETPUYECKUX (DYHKUMH B NPOM3BENCHUE U MPOM3BEICHUS B
BbIPaKeHHii CyMMY U IPUMEHEHNE npu BBIUNCIIEHUH 3HAYEHUS
TPUTOHOMETPUYECKOIO BBIPAXKCHMSI M YIIPOILECHHUS €rO.
. O3HakOMJIEHME CO CBOHCTBAaMM CHUMMETPUHM TOYEK Ha
€IMHUYHOM OKPY)KHOCTH W IPUMEHEHHEe MX I BbIBOAA (HOpMYI
IIPUBE/ICHUS
IIpocreiimme o Pemenue mno ¢opmynaM U TPUTOHOMETPUYECKOMY KpYry
TPUTOHOMETPHUYECKHE IIPOCTEUIINX TPUTOHOMETPUUECKUX 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 OOPAaTHBIX TPUTOHOMETPUUECKUX
APKKOCHUHYC, q)yHKHHﬁ
APKTAHTEHC YHCIA . W3ydyeHue  ONpeleNeHUil  apKCHUHYCa, ApPKKOCHHYCA,

apKTaHreHca uucia, (OpMyIHpPOBAaHHE UX, H300paKeHHE Ha

SIMHUIHON OKPYXKHOCTH, IPUMCHCHUC TTPHU PCIICHUU ypaBHeHPIfI

®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. OmnpeneneHue 1Mo
dbopmyse mpocTeiiel 3aBUCUMOCTH, BUaa ee rpaduka. Beipakenue
1o (opMyJsie 0OHOM NepeMeHHOH uepe3 apyTue.

. O3HakoMJIEHHE C Oompe/esieHneM QYHKINU, GOpMYIUpOBaHUE
€ro.
= Haxoxxnenne oOnacTu ompeneneHuss W OOJaCTH 3HAYCHHM
byHKIIMHN

CaoiicTBa QpyHKIMH. . O3HakomieHnE c puMepamMu (GyHKIIMOHATBHBIX

I'papuueckasn 3aBHCHMOCTEN B pEaJIbHBIX NIPOLIECCAX U3 CMEKHBIX AUCLUIIIMH.
MHTEpPIpeTaIus. = O3HakoMyIeHME € JIOKAa3aTENbHBIMM  PACCYXICHUSMH
IpumepsI HEKOTOPBIX CBOWCTB JIMHEHHOW W  KBaJApPATUYHON  (PYHKIHN,
GYHKIMOHATBHBIX MIPOBEJICHUE HCCIIEA0BaHUs JTUHEHHON, KyCOYHO-THHEHHOH, TpoOHO-
3aBHCHMOCTEIi B JAMHEWHOH M KBaJpaTU4YHOW (YHKIMH, NOCTpOEHHE UX TpadHKOB.
peaLHBIX [TocTpoenue u urenue rpaduxos pynkumii. MccnenoBanue GyHKIIUH.
npoueccax u IBICHUAX | - CocraBineHue BHJIOB (YHKIMA 1O JIaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.
= Brinonnenue npeobpa3zoBanuii rpadguka QyHKIMH
OoparHble pyHKIMH . N3ydenue nousaTus oopaTHONW QPyHKINHU, ONpEeIIeHnEe BUA U

noctpoeHue rpaduka oopaTHON (YHKIMH, HAXOXKJICHHE ee 00JacTh
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omnpeneneHus u oo6nacTu 3HaueHui. [I[puMeHeHne CBOMCTB (QyHKIHI
IIPU UCCJICIOBAHUM YPABHEHUN U PEILICHUHU 3a1a4 HAa DKCTPEMYM.
= O3HaKOMJICHHE C TOHSITUEM CJIOKHOU (DYHKIIUU

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

" Brruucnenue 3HaueHnii GyHKINN 10 3HAYEHUIO apTyMEHTa.

= OmnpeneneHue NOJOXKEHUS TOUYKM Ha rpaduke IO ee
KOOpJMHAaTaM 1 Hao0OpoT.

. Hcnonws3oBanre CBOMCTB (DYHKIMI JJIsI CpaBHEHUS 3HAYCHUNA
CTeTIeHeH U JTorapu(moB.

= Iloctpoenne rpadUKOB CTENEHHBIX U JIOrapUPMHUUECKUX
byHKINHA.

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

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

. O3HakOMJIEHHE C TOHSATUEM TapMOHUYECKHX KoJIeOaHWl u
IpUMEpaMu TapMOHMUYECKUX KOJICOAHUH JJIsl ONMCAaHUs MPOLIECCOB B
¢du3uke u Ipyrux odJIacTAX 3HAHUS.

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

o [Ipumenenne CBOWCTB (DYHKIMA a1 CpaBHEHUS 3HAYCHHUN
TPUTOHOMETPUUYECKUX (DYHKIUH, pELIeHus TPUTOHOMETPUUYECKUX
YpaBHEHUM.

= IToctpoenue rpadukoB OOpaTHBIX TPUTOHOMETPHUECKUX
GyHKIMI 1 onpesiesnieHre 1o rpadukam Ux CBOMCTB.

= Brinonnenue npeobpazoBanus rpaukoB

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

ITocenoBaTe IbHOCTH

= O3HakoMJIEHHE C TOHSATHEM YHUCIOBOW MOCIIEI0BATEIBHOCTH,
crocobaMu ee 3a7jaHsl, BBIYMCIEHUSIMU €€ YICHOB.

= O3HakoMJIEHHE C IOHATHEM IIPEJENa MOCIEA0BATEIbHOCTH.

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

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

re€OMETPUUYECKOT0 CMbICTIA, M3y4eHHE alIrOpUTMa BBIYMCICHUS
NPOM3BOHONW Ha TpPHMEpE BBIYMCICHHS MTHOBEHHOW CKOPOCTH H
YIJI0BOTO KOA(PHUIIMEHTA KacaTeIbHOM.

= CocrapneHnre ypaBHEHUS KacaTeJIbHOW B 00IIIEM 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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= [IpumeHneHne TPOM3BOAHON [JIsi  pEHIEHUS 3aJad  Ha
HaXO0XICHUC HaI/IGOHBLHCFO, HAaNMCHBIICTO 3HAYCHU nu Ha
HaxXO0JXKJICHHUE DKCTpEMyMa

IIpousBoaHass u
HHTerpaJ

. O3HakoMJICHHE C TIOHATHEM HHTErpaia i nepBooOpa3Hoi.

. N3yyenue npaBuia BHIYHCICHUS NIEPBOOOPA3HON U TEOPEMBI
Herorona— Jlelibnuna.

. Pemenue 3amau Ha CBSA3b NEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIYUCIICHHE NIEPBOOOPA3HOM I JTaHHOU (DYHKIIUH.

. Pewrenue 3aga4 Ha NpUMEHEHUE MHTErpaa JUisl BBIYUCICHUS

(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, NOHATHUSAMM HCCIIEI0BaHMs ypaBHEHUN
U CUCTEM ypaBHECHUH.

= N3ydyeHne Teopuum pPABHOCWIBHOCTH YpPaBHEHHMHM M €€
npuMeHeHus.  [loBropeHwe  3amucu  pelIeHHs — CTaHJAPTHBIX
yYpaBHEHM, IPUEMOB IpeoOpa3oBaHUsl ypaBHEHUH AJIs CBEJEHHS K
CTaHJAPTHOMY YPaBHEHMIO.

= Pemenne pannoHanbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX
Y TPUTOHOMETPHUYECKUX YPABHEHUMN U CUCTEM.

= Hcnonb3oBanue cBOMCTB U TpapUKOB GYHKUUN Ul peIIeHus
ypaBHeHUN. [I0BTOpEHNE OCHOBHBIX IPUEMOB 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 MpH peleHun
HEPaBEHCTB.

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

coJiepKaTeNbHbIX 33J1a4 U3 Pa3IMYHbIX 00JacTel HaAyKU M MPaKTHKU.
HHTepnpeTupoBaHue pe3ysIbTaTOB C YUETOM peaJIbHbIX OIPAaHUYECHUN

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKHA

OcHoOBHBIC NOHATHS
KOMOMHATOPUKH

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

= Pemenne kOMOMHATOPHBIX 3a/ad METOJOM Iepebopa U IO
MIPaBUITy YMHOXECHUS.

. O3zHakoMJIEHHE c MOHATUSMHU KOMOWHATOPUKHU:
pa3MeIIeHUsIMHU, COYETaHUSIMH, NIepecCTaHOBKaMU U (hopMyrnaMu AJis
UX BBIYUCIICHUS.

. OObscHeHne W npuMeHeHue GopMyll JUIs  BBIYHCICHUS
pa3MEILEeHNM, IEPECTaHOBOK U COUYETAHUMN IIPU PELICHUH 3a1a4.
= OznakomieHnne c¢ OuHOMOM HbIOTOHa U TPEYroJbHUKOM
[Tackas.
. Pemrenne npakTUyecKkux 3a4ad ¢ UCIOJIb30BAHUEM NOHATUHI 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 = @opMyJIUpOBKAa M TMPUBEACHUE J0KA3aTEIbCTB IPU3HAKOB

B IPOCTPAHCTBE

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

n @opMyJIMPOBAHUE ONPEACICHUN, IPU3HAKOB M CBOMCTB
NapauIeIbHBIX U IEPHEHAMKYISAPHBIX IUIOCKOCTEH, IBYI'PAHHBIX U
JIMHEUHBIX YIJIOB.

= BrinosiHeHne NOCTPOEHUS YIVIOB MEXKAY NPSMBIMU, IPSIMOMN U
IJIOCKOCTBIO, MEXKAY IUIOCKOCTAMM II0 ONMCAHUIO U PACIIO3HABAaHUE
UX Ha MOJIETISX.

. [IpuMeHeHne PU3HAKOB U CBOMCTB PACIIOJIOKEHHS IPSIMBIX U
IIJIOCKOCTEH NPU PEILIECHUH 3a1au.
= N300paxkeHne Ha pUCYHKAaX U KOHCTPYHPOBAHME HA MOJEISIX

NEPIEHIUKYJIAPOB M  HAKIOHHBIX K  IJIOCKOCTH, IPSAMBIX,
IapaJUIEIbHBIX IUIOCKOCTEH, YIJI0B MEXIY NMPAMOU M IUIOCKOCTBIO U
000CHOBaHHE IOCTPOCHHUSI.

= Pemenne 3amay Ha BBIYMCIIEHME I€OMETPUYECKUX BEJIMYMH.
OnucelBaHME PACCTOAHMUSA OT TOYKM JO IUIOCKOCTH, OT IPSIMOH N0
IUIOCKOCTH, MEXAY IIIOCKOCTSAMH, MEXKIAY CKpPELIMBAIOIIUMUCS
HOPSAMBIMU, MEKAY MPOU3BOIBHBIMH (PUTYpaMu B IPOCTPAHCTBE.

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

000CHOBaHME CBOMX CyxJIeHMH. OmnpeneneHue U BbIYHCICHHE
paccrossHui B mpocTpaHcTBe. I[IpumeHeHue @opmya Hu Teopem
IJIAHUMETPUH IS PEIICHUS 3a1a4.

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

= IIpumenenne Teopun A OOOCHOBAaHUS IOCTPOEHUIN U
BBIYMCIICHUM.
= ApryMEHTHpOBaHHE CBOMX CYXIEHHH O  B3aUMHOM
PacnoI0KEeHUN NPOCTPAHCTBEHHBIX PUTYP

MHororpaHHuKH . Onucanne W XapakTEpUCTUKA  PA3IMYHBIX  BHUJIOB
MHOTOTPaHHHUKOB, IIEPEUNCICHHE UX 3JIEMEHTOB U CBOWCTB.
. N300paskeHre MHOTOTPAHHUKOB M BBIIOJHEHHWE MOCTPOCHUS
Ha U300paXKEHUAX U MOJAEISX MHOTOIPaHHUKOB.
. Boluncnenne  JIMHEMHBIX — DJIIEMEHTOB W YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(Urypanusax, apryMeHTHPOBAaHUE CBOMX
CYKJICHUM.
. XapakTepucTuka M H300pa)keHHE CEUYEHMs, pa3BEpTKU
MHOTOTPaHHUKOB, BBIYMCIEHUE IUIOIAEH TOBEPXHOCTEN.
. [loctpoenne  mpocreHmmMx  ce4eHW  KyOa,  MPU3MBI,

MMUupaMubl. HpI/IMeHCHI/IC (I)aKTOB U CBEACHUH U3 TIAHUMCTPHH.
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. O3HakoMJIEHME C BHJAMU CHMMETPUH B MPOCTPAHCTBE,
dbopMynUpoBaHUE OMNpPENEICHU © CBOWMCTB. XapaKTEpHCTHUKA
CUMMETPHUU TEJ BPAILEHUS] © MHOTOTPAaHHUKOB.

" [IpuMeHeHHEe CBOMCTB CUMMETPHHM MIPU PELLICHUM 3aad.
= Hcnonb3oBannue NpuoOpeTEeHHbIX 3HAHMM I MCCIEeIOBaHUsA
Y MOJIEIIMPOBAHUS HECIIOKHBIX 3a/1au.
= N300pakeHre OCHOBHBIX MHOTIOI'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  COOTBETCTBYIOHIMX ¢dopMyn ©  (akToB U3
IJIAHUMETPUH.

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

. N3yuenne bopmyn TS BBIYUCIICHUS II0IAAe
MIOBEPXHOCTEN MHOTOI'PAHHUKOB U TEJI BPALLEHUS.
. O3HakOoMJIEeHME €  METOJOM  BBIYUCIEHHSA  IUIOLIAIU
MOBEPXHOCTHU CEpBhI.
. Pemrenne 3amay Ha BBIYMCIEHHE IUIONIAJEW ITOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

Koopaunarsl u . O3HakoMJIeHHE C MOHATHEM BekTopa. M3ydeHue nexkaproBoit

BEKTOPbI

CUCTCMbI KOOpAMWHAT B IPOCTPAHCTBC, IOCTPOCHHUEC IO 3aJaHHBIM
KOoOpJuHaTaM TOYCK U HHOCKOCTefI, HaXO0XJACHUC KOOPAUHAT TOYCK.

= HaxoxaeHne ypaBHEHUIH OKpPYKHOCTH, c(epbl, IIOCKOCTH.
Beruncnenue paccTossHUNA MEKy TOYKAMH.
. N3yueHne cBOMCTB BEKTOPHBIX BEJIMYUH, IIPABUII PA3JI0KECHUS

BCKTOPOB B TPEXMCPHOM IIPOCTPAHCTBE, IIPABUJI HaXOXIACHHA
KOOpAWHAT BCKTOPA B IPOCTPAHCTBE, MIPAaBUJI ,Z[CflCTBHfI C BCKTOpaMHu,
3aaHHBIMHU KOOpJAWHATaMU.

. [IpumeHeHne TeopuM NpU pEIIEHWH 33Jad Ha JEHCTBUS C
BEKTOPaMH.
. N3ydyeHne ckalsipHOro MPOU3BEAEHUSI BEKTOPOB, BEKTOPHOIO

YIOpaBJIEHUS TMpPSAMONM M IIOCKOCTH. IIpuMmeHeHme Tteopum mnpu
pelIeHUH 3aJa4y Ha JACUCTBUA C BEKTOPAMH, KOOPAUHATHBIM METON,
IIPUMEHEHNWE BEKTOPOB JUIS BBIYMCICHUS BEIUYMH YIJIOB U
PacCCTOSIHUM.

. O3HaKkOMJICHHME C JJOKA3aTelIbCTBAMHU TEOPEM CTEPEOMETPUU O
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B3aMMHOM PAacIIOJIOKEHUH IPSAMBIX U IUIOCKOCTEH C MCIIOJIb30BaHUEM
BEKTOPOB

3. YCJIOBUS PEAJIM3AIIAU PABOYEN ITPOI'PAMMbBI YUEFHOM JTACIHUILIAHBI

3.1. TpeboBaHMsI K MUHUMAJIBLHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecredeHUu o

Peanu3zanus yueOHOW DUCHUIUIMHBI TpeOyeT HaIWM4us y4eOHOro KaOWHETa, OCHAIIEHHOTO
CHeHaIN3UPOBAaHHON y4eOHON MebOesbIo U cpeAcTBaMU 00yUYEHHUSI.

O6opynoBanne yd4eOHOro KaOWHETa: MOCAJOYHBIE MECTa MO KOJMYECTBY OOYYArOIIMXCS;
pabouee MeCTO MpernoAaBareisi; KOMIUIEKT Y4eOHUKOB I0 MareMaTHKe; KOMIUIEKT HaryIsIHbIX
MOCOOMIT; KOMILJIEKT TECTOBBIX U MHIUBU]IYAJIbHBIX 3aJJaHUH.

Texnuueckue cperncta oOydeHHs: HHTEPAKTUBHAS JOCKA C JIMIIEH3MOHHBIM MPOTrPaMMHBIM
obecriedeHrneM, MYIIBTUMEIUHHOE 000PYI0BaHKE, CBOOOIHBIN TOCTYI B MHTEPHET.

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

3.2. AupopmannonHoe odecneuyenne. [lepeuens pekomeHayeMbIX y4eOHbIX H3IaHMIA,
HHTEPHET-PECyPCOB, TOMOJHUTEIbHOI JINTEPATYPbI

OcHoBHas nuTeparypa:

1. A6nymnuna, K. P. Maremaruka : yueOnuk ans CIIO / K. P. Abagymnuna, P. T.
MyxametrnunoBa. — Caparos : [Ipodo6paszoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5.
— Texct : anextponnslii / Hudposoii obpazosarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99917.html (nara obpamenus: 12.04.2022). — Pexxum gocryma: Juist
ABTOPHU3HP. MOJIH30BATEIICH.
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: [caiit]. — URL: https://www.iprbookshop.ru/94336.html (mara oOpamenusi: 12.04.2022). —
PexxuM pocTyna: 1uis aBTOpU3HP. MOJIb30BaTeIei

JononHuTenbHas qureparypa:
1. MareeBa, T. A. Marematuka : yuyebnoe nmocobue ans CIIO / T. A. MarseeBa, H. T.

PeokkoBa, JI. B. IlleBenmeBa ; mom pemakuwmeir J[. B. AnekcanmpoBa. — 2-¢ m3n. — Caparos,
ExarepunOypr : IIpodobpazoBanue, Ypanbckuil genepanbubiii yHusepcuret, 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 oOpamienusi: 18.04.2022). — Pesxxum goctyna: st aBTOPU3UP. MOTb30BaTENCH
2. Kapbaumnckas, H. b. Maremaruka : mpakTHKyM Ui CpPEAHETO MPOQeCCHOHATHLHOTO

obpazoanust / H. b. Kapbauunckas, E. E. XaputonoBa. — MockBa : Poccuiickuit
roCylapcTBeHHbIN yHuBepcuteT npasocyaus, 2019. — 114 c. — Tekcr : 2J€KTPOHHBIA //
[MudppoBoit  oOpas3oBarenbHBIH  pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/94184.html (nara oOpamenus: 18.04.2022). — Pexxum nocrymna: Juist
aBTOPU3UD. MOJIb30BATENIEH

HNuTepHeT-pecypcsl:

1. www.fcior.edu.ru  (MHpoOpMalmoHHbIE,  TPEHUPOBOYHBIE U KOHTPOJIbHBIE
MarepHabl).
2. www.school-collection.edu.ru (Eanmas Koyutekitust uppoBEIX 00pa30BaTEILHBIX PECYPCOB).
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3.3. MeToauueckoe odecreyeHue 00pa3oBaTeIbHOIO NMpouecca JJsi 00yuyeHusi HHBAJINI0B
U JIMI[ ¢ OTPAHMYEeHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

VYcnoBus oOpraHuzaluM U CoAep)KaHue OOydeHHsl M KOHTPOJIA 3HAHUM WHBAJIUIOB U
oOyyatomuxcs ¢ OB3 nmo aucuunnnne «MaTtemaTuka» ONpenesstoTcss MPOorpaMMOil AUCIUILTUHBL,
aIaTHPOBAHHON NIPU HEOOXOTUMOCTH JUIsl 00ydeHHS YKa3aHHBIX 00yJaromuxcsl.

Opranu3zanus oOy4deHHs], TEKyIIeH U MPOMEXYTOUYHOM aTTecTallui CTY/EHTOB-UHBAJINUIOB U
ctyneHToB ¢ OB3 ocymecTBisieTcs ¢ y4eToM OCOOEHHOCTEH ICUXO(U3HUECKOTO Pa3BUTHS,
WHAUBUAYAJIbHBIX BOBMOKHOCTEH U COCTOSIHUS 310POBbS TAKMX 00YYArOIINXCS.

Hcxonst n3 ncuxo(u3n4eckoro pa3BUTUS U COCTOSHHS 3[0POBbS CTYACHTOB-MHBAJIHIOB U
cryaentoB ¢ OB3, opraHusyrorcs 3aHSATHS COBMECTHO C JPYTMMHU OOYYalOIMIMMHUCS B OOIIMX
rpyNmax, HWCIHOJb3ys COLMANbHO-aKTUBHBIE U pe(IeKCHUBHBIE METOIbl OOy4YeHHS CO3/AaHUA
KOM(pOPTHOTO TICHXOJIOTMYECKOTO KIMMaTa B CTYACHUECKOW TPYIIE WM, IPU COOTBETCTBYIOIIEM
3agBJICHUU TAaKOro oOOydarolerocs, MO WHAMBUAYAJIbHON MmporpamMme, KOTOpas SBISETCS
MOAM(HUIMPOBAHHBIM BapUaHTOM OCHOBHOW pabouell mporpammbl IUCHUILIHHBL [Ipu 3TOM
coliepKaHue MPOrpaMMbl JTUCIHUILUIMHBI HE HW3MEHsAeTcs. 3MEeHSIOTCS, Kak MpaBmiio, (HOpMBI
00y4eHUs1 1 KOHTPOJISI 3HaHUH, 00pa30BaTeIbHBIC TEXHOJIOTHH U IUJAKTHYECKUE MAaTEPHAIIBL.

OOyyeHue CTYyIEHTOB-MHBAIMIOB U CTyAeHTOB ¢ OB3 Takke MOXET OCYLIECTBIATHCS
WH/IMBUIYAJILHO W/WIH C IPUMEHEHUEM JUCTAHIIHOHHBIX TEXHOJIOTHIA.

JucranunonHoe obyueHue obecrnedrnBaeT BO3MOKHOCTh KOMMYHHUKAIIHIA € MTPETOAaBaTeNIeM,
a TaKke C JPYrMMH OOy4aeMbIMH IIOCPEIACTBOM BeOWHApOB (HANPUMEp, C HCIIOIb30BAHUEM
nporpaMmbl SKype), 4To CrmocoOCTBYeT CIUIOUCHHIO TPYIIbI, HANPABIACT yYeOHYIO TpyIny Ha
COBMECTHYIO paloTy, 00Cy:X/IeHUE, IPUHATUE TPYIIIOBOIO PELICHUS.

B yueGHOM mporecce A TOBBIMICHUS YPOBHS BOCIPUSATUS M IepepaboTKu yuyeOHOH
UHPOPMAIIUN CTYICHTOB-UHBAIMAOB W CTyAeHTOB ¢ OB3 mpuMeHSIOTCS MYJIbTHUMEIWIHBIE U
CHEIHAIM3UPOBAaHHBIE TEXHUYECKHUE CpEICTBAa MpueMa-nepenayn y4eOHON uHopManuu B
JOCTYNMHBIX (OpMax sl CTYACHTOB C DPa3IMYHBIMH HAPYIICHUSMH, OOECHEeYMBACTCS BBITYCK
albTEPHATUBHBIX  (OPMATOB  MEUATHBIX MaTepuajoB (KpymHbIA MmIPUQPT), DIESKTPOHHBIX
0o0pa3oBaTelbHBIX pecypcoB B (opMax, aJanTHPOBAHHBIX K OrPaHUYEHUSM  370POBBS
00y4aroLXcsl, HATMYMe He0OX0AUMOTO MaTepUaIbHO-TEXHUYECKOTO OCHAIICHHUS.

[TonGop u pa3paboTka ydeOHBIX MaTepuajoB MPOU3BOIUTCS MPENOAABATETIEM C YYETOM
TOrO, 4YTOOBl CTYIEHTHl C HAapYHICHUSAMH CllyXxa TMOJydaid WH(QOpPMAIMIO BU3YyalbHO, C
HapyIMICHUSAMU 3pEHHS — ayluajibHO (HAampuMep, C MCIOJIL30BAaHHEM MPOTPaMM-CHHTE3aTOPOB
peun).

JInist OCYIIECTBICHHS TPOLEAYP TEKYIIEro KOHTPOJIS YCHEBAEMOCTH W IMPOMEKYTOYHOM
arrecTanMu oOyvaromuxcss nHBaANMUAO0B U Jul ¢ OB3 (oHI OLIEHOYHBIX CPEICTB MO JUCLUILIUHE,
MIO3BOJISTFOIIMI OLEHUTh JOCTHIKEHUE UMM PE3YIIBTaToOB OOyUeHHsI M YPOBEHb COPMUPOBAHHOCTH
KOMIETEHIUH, MPEeJyCMOTPEHHBIX Y4e€OHBIM IUIaHOM M paloyeil MporpamMMmoi JUCIUIUIUHBI,
QIanTHPYETCsl Il 0OYJaOUINXCSl MHBAMIOB H JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI
C Y4YeTOM HWHAMBHUIYANbHBIX MCUXO(U3NOJOTHUECKUX OCOOCHHOCTEH (YCTHO, NMUCbMEHHO Ha
Oymare, MMCbMEHHO Ha KOMIIbloTepe, B (opMme TecTHpoBaHus U T.a1.). Ilpu HeoOxoaumocTn
o0yJarolMcs  MPeJOCTaBIseTC  JOMOJHUTEIbHOE BpeMs Uil IOATOTOBKM OTBeTa IpHU
MIPOXOXK/ICHUH aTTECTAIIHH.
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4. KOHTPOJIb Y OLIEHKA PE3YJIBTATOB OCBOEHUS YYEBHOM JUCHUILINHBI

Tekymuii KOHTPOJIL M  OLEHKAa pPEe3yJIbTaroB

OCYHMECTBIIACTCA NPEoaaBaTrcji€eM B IIPOLUECCE IIPOBEACHUA

B (hopMe dK3aMeHa

OCBOCHUSI  y4yeOHOM  JUCHUIUIUHBI
3anatuil. [IpoMexxyrouHasi arrecranus

Pesynbrarel 00yueHus
(ocBOCHHBIC YMECHHSI, YCBOCHHBIC 3HAHU)

@DOopMBI U METOIBI KOHTPOJISL U
OIICHKH PEe3yJIbTaTOB 00yUeHUs

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

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

- pa3BuTHE JIOTUYECKOTO MBIIIEHMUS,
IPOCTPAHCTBEHHOTO BOOOpPAKEHUS, aJrOPUTMHUYECKON
KYIBTYpbl, KPUTHYHOCTH MBIIJICHUS Ha  ypPOBHE,
HeoOXomuMoM  ansi  Oyaymiei  mpodeccroHanbHON
NEeSATENIbHOCTH, JUId HPOJNOJDKEHHs 00pa3oBaHMs U
camoo0pa30BaHus;

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

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

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIIbHON
TBOPYECKON Y OTBETCTBEHHOU JEATEIBHOCTH;

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

- OTHOIIEHHE K MpodeccHoHaNbHON NEeATENbHOCTH KaK

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

* METAIIPCAMETHLBIE:

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

BO3MOKHBIC PECYPCBI IJId HOCTHUIKCHUS TOCTABJICHHBIX

[TuchbMeHHBIN KOHTPOJIL B (hopme:

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

2. [IpoBepounass pabora 1O
TeMme «DyHKIHUN

3. [TpoBepounas pabora
«IIpon3BogHas U UHTErPAI»

4, [TpoBepounas pabora
«YpaBHEHUS U HEPABEHCTBA»

5. [TpoBepounas pabora

«ONeMeHThl KOMOMHATOPHUKH, TEOPHH
BEPOSATHOCTEH M MareMaTH4eCKOU
CTaTUCTUKW

6. [TpoBepounas pabora
«I'eomerpusi»

YCTHBIE ~ KOHTpPOJIL B Qopme:
- UIHAMBUAYAJIbHOTO OIPOCa;

- (pOHTAILHOTO OIPOCa;
[Ipomexyrounas  arrecramuss  —

9K3aMEH BO 2 CeMecTpe
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Hened M peanuszaluyl IJIAHOB AESITENbHOCTH; BBHIOMpAThH
YCIICLIHbIE CTPATETUHU B PA3JIUYHBIX CUTYalHsIX;

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

- BJaJieHME HaBbIKAMU I[I03HABATEJIbHOH, y4eOHO-
HCCIICIOBAaTENbCKOM W IMPOEKTHOM  JAEATEIbHOCTH,
HaBbIKAMHM  pa3peuieHus MNpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOA0B
pelIeHUs] TPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IuYHbIX
METO/0B NIO3HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIIbHOMN
WH(OPMAITMOHHON-TI03HABATEIILHON JIESITEIIbHOCTH,
BKJIFOYasi yYMEHUE OpUEHTHUPOBATbCS B  PA3JIHMYHBIX
WUCTOYHHKAX WHQPOpPMAIMK, KPUTHYCCKH OICHWBATH U
UHTEPIPETUPOBATh  UHPOpPMALIMIO, MOJIy4aeMyl U3
pa3IMYHBIX HCTOYHUKOB;

- BIJQJICHUE S3BIKOBBIMM CpPEICTBAMHU: YMEHHE SICHO,
JOTMYHO M TOYHO M3J1araTb CBOK TOYKY 3pEHMUS,
HCIIOJIb30BaTh aJ€KBaTHBIC SI3bIKOBBIEC CPEJCTBA;

- BIIQJICHHE HABBIKAMH MO3HABATEIbHON pedrexcuu Kak
OCO3HAHUE COBEPIIAEMBIX JIEUCTBUA M MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMI1, T'PAHULl CBOETO
3HAHUS U HE3HAHMS, HOBBIX NTO3HABATENIbHBIX CPEJICTB IS
UX JIOCTUKEHUS,

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

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

- chopMHPOBAHHOCTD MPEICTABICHUA O MAaTEMaTUYECKUX
MOHATUSAX KAK BAXKHEHIIUX MAaTEMATUYECKHUX MOIENISX,
MO3BOJIAIOIIMX OINKCHIBATH U U3y4YaTh Pa3HbIE MPOLECCHI U
SBJICHUSA, MOHUMAaHUS BO3MOKHOCTH aKCHOMATHUYECKOTO
MIOCTPOCHMS] MAaTEMATUUYECKUX TEOPUH;

- BJIAQJCHUE METOJAaMH JI0KA3aTeJIbCTB M aJITOPUTMOB
peleHnsi, YMEHME HMX  I[PUMEHATh,  IPOBOIUTH
JIOKa3aTeIbHbBIE PACCYKIICHUS B XOJI€ PEUICHUS 3a/1a4;

- BJAQJEHHUE CTAaHAAPTHBIMU IIpUEMaMU  PELICHUS
pallMOHAIBHBIX M HPPAUMOHAIBHBIX, IMOKA3aTEIbHbIX,
CTEIIEHHBbIX,  TPUTOHOMETPUYECKUX  YPAaBHEHHU U
HEpPAaBEHCTB, WX CHUCTEM; HCIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM, B TOM YHUCJIIE JUIs TIOMCKA ITyTH
pelIeHusT W WUIIOCTPAllMM PEIICHUST YpPaBHEHUH U
HEPABEHCTB;

- chOpPMHPOBAHHOCTh TPEJCTABICHUNH 00 OCHOBHBIX
MOHATHUSAX MaTreMaru4yeCKOro aHajin3a M HMX CBOWCTBAX,
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BIQJICHUE  YMEHHEM  XapaKTepU30BaTb  IIOBEIECHUE
(GyHKIUI, WMCIONB30BaHUE TONYYEHHBIX 3HAHWHA IS
ONMCAHMS U aHAJIN3A PEaJIbHBIX 3aBUCUMOCTEN;

- BJIAQJCHUE OCHOBHBIMU IIOHATUAMM O IUIOCKHX U
IPOCTPAHCTBEHHBIX  ICOMETPUYECKUX  (Qurypax, HxX
OCHOBHBIX  CBOWCTBaxX; C(HOPMHPOBAHHOCTb  YMEHUS
pacrio3HaBaTh I€OMETpUUYECKHE (GUIypbl Ha YepTexax,
MOJEISIX U B PEAIbHOM MHUpE; IPUMEHEHHUE HM3YYEHHBIX
CBOWCTB IreOMETpUUYECKUX QUryp U HOpMyIl Ul pelieHUs
FEOMETPUYECKUX 3aJad M 3a4ad C IPaAKTUYECKUM
COZEpKaHHUEM;

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

- BIAQJCHME HAaBBIKAMU  HCIIOJb30BaHUSA  TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpamMM IPH PEHICHUU 3a]1a4.

OO01Iue KpUTEPUHU OLIEeHKH Pe3y/IbTaTOB OCBOEHHS YUYeOHOM AU CUMIITTUHBI

B yCTHBIX M IHCBMEHHBIX OTBETaX CTYACHTOB Ha MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHSIX, B
COOOIIEHUSAX W JIOKJIAJaX, 3cce W JAPYyrux (opMax ayJuTOPHOM M CaMOCTOSTEILHON paboThl, a
TaKKe B TEKYIIMX KOHTPOJbHBIX padOTaXx YYMUTHIBAIOTCA: TINyOMHA 3HAHWUU, BIAJCHUE
HEOOXOUMBIMU YMEHUSAMH (B 00bEME MPOrpamMmbl), JJIOTHYHOCTh M3JI0KEHUSI MaTepuiia, BKIOYast
0000111eHus, BBIBOJIbI, COOJIIOJJCHHE HOPM JIMTEPATYPHOU PEUH.

OILICHKY «OTJIMYHO» 3aCITy)KHBAeT CTYIEHT, TBEPAO 3HAIOUIMHA MPOTPAMMHBEIN Marepual,
CUCTEMHO U TPaMOTHO HW3JAraloUMid ero, JAEMOHCTPUPYIOUIMH HEOOXOIUMBIH  ypOBEHb
KOMIIETCHINH, YETKHME, C)KaThle OTBETHI Ha JIOTIOJHUTEIHHBIE BOIPOCHL, CBOOOIHO BIIAJCIOIIUI
HNOHSATHIHBIM annapaToM.

OIICHKY «XOpOIIO0» 3aCIy)KUBAeT CTYJCHT, MPOSBUBIIMN IIOJIHOE 3HAHUE IMPOTPAMMHOTO
Mmarepuana, JeMOHCTPUPYIOIUN cOPMHUPOBAHHBIE HA JOCTAaTOYHOM YPOBHE YMEHHsS M HaBBIKH,
yKa3aHHbIE B TPOTpaMMe KOMIIETCHIIUH, IOMYCKAIOUIMA HETPUHIUIHAIBHBIE HETOYHOCTH MpPH
U3JI0)KEHUH OTBETA HA BOIPOCHI.

OLIEHKY «YAOBJIETBOPHMTEIbHO» 3aCIY)KUBaeT CTYACHT, OOHApYKUBIIMNA 3HAHUS TOJBKO
OCHOBHOTO Marepuaia, HO HE YCBOWMBIIHWH JETalld, IOIYCKAIOIIUN OIHMOKA MPUHIUITHAIHHOTO
XapakTepa, JEMOHCTPUPYIOIIMH He J0 KOHIA c(OpMUPOBaHHbIE KOMIIETEHIIMH, YMEHHUS
CHCTEMaTHU3UPOBATh MaTePHall U JIeNIaTh BBIBOJIBI.

OILIeHKY «Hey10BJIeTBOPHUTEIbHO» 3aCIY)KUBACT CTYACHT, HE YCBOMBIIMI OCHOBHOIO
coJiepKaHUsl Marepuaia, He YMEIOUIMil cucTeMaTH3upoBaTh MH(OPMALKIO, JelaTh HEeOoOXOAUMbIe
BBIBOJIbI, YETKO M TPAMOTHO OTBEUYaTh Ha 33JJaHHbIE BOIPOCHI, JEMOHCTPUPYIONINI HU3KUI YyPOBEHb
OBJIA/ICHUS] HEOOXOMMBIMH KOMIIETCHITUSIMH.

OueHuBaHue CTYIEHTA HA IK3aMeHe MO0 Y4eOHOi TuCIUIIHHe
OneHka «OTJIHYHO» BBICTABISETCS CTYACHTY, €CIM OH IIyOOKO M TIPOYHO YCBOWII
MPOTrpaMMHBIN MaTepua, WCYEPIIBIBAIOIIE, MOCICI0BATEIbHO, YETKO U JIOTUYECKH CTPOWHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPHIO C MPAKTHKOH, CBOOOAHO CIPABISECTCA C 3a/lauaMu,
BOIIPOCAMU W JIPYTUMH BHJIAMH TIPUMEHEHUS 3HAHWW, HE 3aTPyIHSIETCS C OTBETOM TIpHU
BUJIOM3MEHEHUH  3aJaHWii, TPaBHWJILHO OOOCHOBBIBAET MPHUHATOE  pELICHHE,  BJIaJeeT
Pa3HOCTOPOHHUMH HABBIKAMH M TIPUEMAMH BBITIOJTHEHUS TPAKTUYECKIX 3a/1a4.
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OneHka «X0poIIo» BBICTABISAETCS CTYJEHTY, €CJIM OH TBEPAO 3HAET MaTepHall, IPaMOTHO U
[0 CYIIECTBY HM3JaraeT €ro, He JONYyCKas CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC,
IIPAaBUJILHO IIPUMEHSET TEOPETUYECKHUE II0JIOKEHUS IIPU PEIICHUM IPAKTUYECKUX BOIIPOCOB U
3aja4, BlIaJieeT HeOOXOIUMBIMHU HaBBIKAMU M MPUEMAMH UX BBIMOTHEHHUS.

OneHka «yA10BJIETBOPHMTEJIbHO» BBICTABISETCS CTYIEHTY, €CJIM OH MMEET 3HaHUS TOJBbKO
OCHOBHOI'O Marepuajia, HO HE YCBOWJ €ro Jerajei, IO0NyCKaeT HETOYHOCTH, HEIOCTAaTOYHO
npaBWIbHBIE (HOPMYIUPOBKH, HAPYIICHUS JIOTHYECKOW TIOCIEJOBATEIbHOCTH B H3JIOKCHUU
MPOrPaMMHOTO MaTepuaa, UCIBITHIBACT 3aTPYIHEHUS MTPU BBIITOJTHEHUH NIPAKTUYECKUX PaboT.

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

IlepeueHb BOIPOCOB /1Jisl MOATOTOBKH K IK3aMeHY
1o yuyeOHo#i qucuuninne «MaremaTuka»

1. OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYJIBL.

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

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

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

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

6. [IpeoOpa3zoBanue rpaduKoB.

7. UYeTHble U HEUETHBIE (PYHKIUU.

8. Bospacranue, yosiBaHue GyHKIUN. DKCTPEMYMBI.

9. Cxema uccrnenoBanus QpyHKIUU.

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

11.  Onpenenenue npousBoaHoil. [Ipupaiienue aprymenTa, npuparieHue QyHKIIH.

12.  IlpaBuia BEIYUCIICHUS MPOU3BOIHBIX.

13.  IlpousBoaHas cl0OXHOW (HYHKIUHU, TPUTOHOMETPUUECKUX (PYHKIUI.

14. OcHoBHbIe GpopMyIbl 1 PepeHInpOBaHNUS.

15.  KacarenbHas K rpaguky GyHKIUH.

16.  Ilpow3BoaHas B TEXHUKE U (PUIUKE.

17.  Ilpu3Hak Bo3pacTaHUs WIN yObIBAaHUS (DYHKIIMH.

18.  Kpurnyeckue TOYKH (QPyHKIMH, MAKCUMYMBbl I MUHHUMYMBI.

19.  HauOonbliee U HauMEHbIIIEE 3HAYCHUS (PYHKITUU.

20.  TlepBooOpazHasi. OCHOBHOE CBOHCTBO IIEPBOOOPA3HOM.

21.  Tpu npaBuiia HAXOXKICHUS TPOU3BOIHBIX.

22.  Tabmuma nepBooOpa3HbIX.

23. [Tnomans kpuBonuHeHoH Tpaneruu. @opmyna Herotona-JleiiGHuma.

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

25.  CreneHb ¢ palOHaJIbHBIM MIOKA3aTeNIEM U €€ CBOICTBa

26.  IloxkazarenbHas GyHKIHUS, ee TpadUK U CBOWCTBA.

27.  JlorapudMmsbl 1 UX CBOWCTBA.

28.  Jlorapudmuyeckas GyHKIHs, ee TpaduK U CBOICTBA.

29.  IIpumeHeHue UHTErpaja.

30. [Ipon3BongHas TmoKa3areqbHOM © JorapudMuyueckoil (QyHKIHH, TEepBOOOpa3Has
MOKa3aTeNIbHOM (PYHKIIUH.

31.  AKCHOMBI CTEPEOMETPHH.

32.  IIpocreiimne reomeTpuueckre Tejaa U UX MOBEPXHOCTH.

33.  [lapamrenbHOCTH MPSIMBIX, IPSMOM U TTIOCKOCTH.

34.  B3auMHOe pacroyioXKeHHeE MPSAMBIX B IPOCTPAHCTBE.

35.  TlapamrensHOCTh IJIOCKOCTEH.

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

IlepnieH IUKyYIAPHOCTD IIPSIMBIX U IJIOCKOCTEH.

IlepneHIUKyISp ¥ HAKJIOHHBIE.

JIByrpaHHbIi yroi.

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

ITpusma. IIpsmast, npaBuibHas, HakJIOHHAsA. OObEMBI TPU3MBI.
[Mupamupa. [IpaBuiibHas nupamua u ee cBoiictsa. Anopema. O0beM NUPaMUIBI.
YceueHnnas nupamuia.

[IpaBuiibHBIE MHOTOI'PaHHUKHU.

CuMMeTpHs B IPOCTPAHCTBE.

CrnoxeHue 1 BBIYMUTAHUE BEKTOPOB (ITpauuecKn).

YMHOKXEHHE BEKTOpa Ha 4uciio. CBOKMCTBA YMHOKEHHUS.

Kommnnanaphusie Bektopsl. [IpaBuio napamienenunena.

[IpsimoyronpHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE

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

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

IlenTpanbHas, oceBasl, 3epKanbHas cuMMeTpus. [lapaniensHblii 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 IIAPOB CErMEHTA, IIAPOBOI0 CJIO0s, LIAPOBOI0 CEKTOPa U UX OOBEMBI.
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JUCT PETUCTPALIUA W3MEHEHUI (AKTYAJII3AIINN)
PABOYEHU ITPOI'PAMMBbI YYEBHOU JUCIHUIIVINHBI
OY /.04 MATEMATHUKA

HaumenoBanue cenuaibHOCTH
08.02.01 CtpouTenbCTBO U AKCILTyaTalus 3JaHUA U COOPYKEHUH

Pa6ouas nporpamma yue6noit auctummasl OV J[.04 Marematuka Ha 2023-2024 yueOHbIi

roJl pacCMOTpPEHA U IepeyTBepkJeHa 0€3 M3MEHEHUI Ha 3acellaHuu LUKIOBOM METOIUYECKOU
KOMUCCHH (PU3UKU U MATEMATUYECKUX JTUCIUIUINH.

[Ipotokon Ne 10 ot «26» utons 2023 r.

IIpencenarens NUKIOBOM METOIUYECKOU KOMUCCUHT il E. B. I'epiaunrep




