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1. THOACHUTEJBHASA 3AIMMUCKA

[Iporpamma ofmieodpaszoBarenbHoit  yueOHoN aucimmuigHa  «MareMaTukay
npenHasHaveHa g usydenus matematuky B CII6 I'BITOY «Akanemus ynpasieHus
FOPOJCKOM  CpeloH,  IpajloCTPOMTENBCTBA M MEYATH»,  PEATHU3YIOLIEro
00pa3oBaTeNIbHYIO IPOrPaMMY CPEAHEro 06IIero 06pa3oBaHus B IPeieiax OCBOSHMUS
OCHOBHOHM MNpodeccHoHanbHOH obpasoBatenshol nporpammsl CIIO (OINTOIT CITO)
Ha 06aze OCHOBHOro 00Iero 06pa3oBaHus MPU MOATOTOBKE CHEHUATUCTOB CPEAHEr0
3BEHA TEXHUYECKOro poduis.

[Iporpamma paspaboTtana Ha ocHoBe TpeGosanuii ®I'OC cpemrero obimero
00pa3oBaHus, MPEIbARISIEMbIX K CTPYKTYpE, COAEPIKAHUIO U PE3yNbTaTaM OCBOSHHA
y4eOHOH aucuuminHel «MartemaTnka», B COOTBETCTBMM ¢ PEKOMEHNALMAMH [0
OpraHM3alnu TIONYYEeHHs] CpeJHEero oO0IIero oOpa3oBaHusi B Npelesiax OCBOEHUS
00pazoBaTeNbHBIX MPOTPaMM CPEJHErO NPOQECCHOHANbHOro o0pa3oBaHus Ha Gase
OCHOBHOro  o0mero obpasoBasus ¢ yuéToM TpeGoBaHuil  (enepansHbIX
TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAHJAPTOB M IOAYYaeMOM NpOoGhEeCCHH WU
CIeNMaIBHOCTH  CpefHero  mnpodeccHoHanbHOrO  oOpaszoBaHMs  (MMHCHMO
JlenaprameHTa rocyfapCTBEHHOM MOMUTHKY B Cepe MOArOTOBKM paboyuux Kajapos
JI10 Munob6prayku Poccun ot 17.03.2015 Ne 06-259).

Copmepxanne mporpamMMsel  «MaremMaTuKa»  HalpaBIeHO Ha  JOCTHYKEHHE
CITEAYIOIINX LeJIeH:

* obecneyeHre cOPMUPOBAHHOCTH MPEACTABIEHHN O COLUMATBHBIX, KyILTYPHbIX

¥ UCTOPHYECKUX (aKTOPax CTAHOBIEHMS MATEMATHKHY;
° obecmeyenue CHOPMHUPOBAHHOCTH  IIOTMYECKOrO,  AITOPUTMUYECKOTO X
MaTeMaTHYECKOTO MBILILISHHS,;

¢ obecrniedenre cHOPMHUPOBAHHOCTH YMEHHH IIPUMEHSTE TIONYYEHHBIE SHAHUS TIPH
PeIIeHUY Pa3InYHbIX 38124,

* obecreueHre cHOPMHUPOBAHHOCTH TPEACTABIEHUN O MATEMATHKE KaK YacTH
001IIe4eI0BEUeCKON KYIIBTYpPhl, YHHBEPCATLHOM fA3bIKE HAyKH, TIO3BONSIONIEM
OINKCHIBATE U U3y4YaTh pealbHbIE MPOLECCHI M SBICHUS.

B mnporpammy BKIIIOYEHO cojep)KaHHE, HANpaBleHHOE HA (OPMUPOBAHUE Y



CTYJIEHTOB KOMIIETCHIIUM, HeOOXOAUMBIX s kKagecTBeHHOro ocsoenus [ITICC3 Ha
Oaze OCHOBHOro o00mero o0pa3oBaHUs C TIOJNYYEHHEM CPEJHEro ObIIero
o0pazoBanusl.
2. OBIIAS XAPAKTEPUCTUKA YYEFHOM IUCIHUNIJINHEI
MaremaTrka sBnsieTcs QyHIAMEHTANbLHON 00I1e00pa30BaTENBHON THCIUATUIHHOMN

CO CIOXUBIUMMCS YCTOMUMBBIM COJAEpKaHHEM | OOmWMMH TpeOOBaHUSIMU K

NOATrOTOBKE 00YYarOUIHXCs.

OO6mve uend M3yYeHHA MAaTeMaTUK{ TPAAUIMOHHO DEalH3yIOTCd B YETHIPEX

HaIpaBIeHUAK:

1. obmee npexncraBienye 06 UAEIX U METOAAX MaTEMAaTHKHY;

2. HWHTENNEKTYyalbHOe pa3BUTUE;

3. oBlaneHHe HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSMU H YMEHUSIMY;

4. BOCNMTATEIHLHOE BO3JEHCTBHE.

Copeprxanue y4eOHOMH JAUCHUMNIHHEL pa3paboTaHO B COOTBETCTBHH C OCHOBHBIMU

COZIEPKATEIbHBIMU TUHHSIMH 00yYEHUS MaTeMaTHKe:

e anireOparyeckas JUHHS, BKIIOYAIOIAs CHCTEMATU3AIMIO CBEACHWH O 4uciax; U3-
YUYEHHE HOBBIX U 0000IIeHHE paHee H3YUEHHBIX Onepaluil (BO3BEAEHUE B CTEIEHb,
M3BJIEYEHUE KOPHS, JOrapu(pMUpOBaHKHE, CUHYC, KOCHHYC, TAHI'€HC, KOTAHIEHC H
oOpaTHble K HHUM); M3yYE€HHE HOBBIX BUIOB YHUCJIOBBIX BBIPXKEHUH KU (POpPMYI;
COBEPLUECHCTBOBAHUE IMPAKTUYECKUX HABBIKOB K BBIUUCIWUTENBHOH KyJIbTYpBI,
paciiupeHue 7} COBEPLIEHCTBOBAHKE anredpanvecKoro arnmnapara,
c(OPMUPOBAHHOI'O B OCHOBHOM IIIKOJE, ¥ €ro MpPHMEHEHWE K pEIIeHHUIO
MaTeMaTHYECKUX Y NPUKIAIHBIX 3a/1a4;

* TEOPETUKO-OYHKIIMOHAIbHAS ~ JIMHMS,  BKIIIOHAIONIAs  CUCTEMaTH3alUl0 U
pacLIHpeHHe CBeJeHUH 0 (PYHKUHUSIX, COBEPIICHCTBOBaHUE rpadU4ecKUX yMEHHUH;
3HAKOMCTBO C OCHOBHBIMH MJEIMH W METOJaMM MAaTeMaTH4YeCKOIr0 aHallu3a B
00béMe, TI03BOJISTIONIEM HCCIIEIOBATH DIEMEHTapHble QYHKIUMK W pelarhb
npocTeiinige reoMeTpuiecKkie, GUIUUECKUe U ApYyrue NpUKIIagHbie 3a1a4uu;

* JIMHUS YPaBHEHMM M HEpPaBEHCTB, OCHOBAaHHAs Ha MOCTPOSHMH M MCCIIEIOBAHUH
MaTeMaTH4YecKUX MoJieliel, mepecekaromascs ¢ anreOpaudeckod M TEOPETHKO-

(byHKIIHOHaﬂBHOﬁ JMHAIMKA HW BKIIOYArOWass Pa3BHTHE W COBEPIICHCTBOBAHHEC



TEXHUKH anreOpandeckux NpeobpazoBaHmit s pelleHus YpaBHEHMM, HEPABEHCTR
¥ cucTeM; (QOPMUPOBAHHE CIOCOOHOCTH CTPOWUTH M HCCIENOBAThH MPOCTEHIIHME
MaTeMaTHYECKHE MOJIENM TIPH PelleHNH NMPHUKIATHBIX 3aJa4, 3384 W3 CMEXHBIX W
CHEeLUaNbHBIX JUCITUILIINH;

°reoMeTpHYecKas  JMHHS,  BKIIOYAloulas  HarisugHble  TPEACTABIEHHS O
[OPOCTPAHCTBEHHBIX QUTYpax M U3ydEHHE WX CBOMCTB, DOPMHUPOBAHKE U Pa3BUTHE
[POCTPAaHCTBEHHOI'O  BOOOpaXKeHWs, pPa3BHTHE  CINOCOOOB  TeOMETPHUYECKHX
M3MEPEHNH, KOOPIMHATHOIO U BEKTOPHOI'O METOOB TSI PEIISHHS MAaTEMATUIECKUX
Y TIPYKIIATHBIX 32134,

° CTOXaCTHUYeCKas JHMHHS, OCHOBAHHAs Ha pa3BUTHM KOMOMHATOPHBIX YMEHMHH,
NPeCTaBICHUN O BEPOSITHOCTHO-CTATUCTUYECKHUX 3aKOHOMEPHOCTSIX OKPYKAalOIIEero
MUpA.

Mzyuyenue obmeobpasoratensHol — yueOHOH  mwciumuinabl  «MaTematuka»
3aBepIIaeTCs MMOABEACHUEM WUTOTOB B (opMme dK3aMeHa B paMKax IPOMEKyTOYHOMH
arrecTtaluu CcTyaeHToB B mnponecce ocroeHus I[MICC3 ¢ monydenmem cpenHero
obuero obpazoBaHusl.

3. MECTO YYEBHOM JMCHUIJIMHLI B YUEBHOM ILIAHE

Yuebuas pucummiHa «MaremaTukay — SBUgeTCs  y4eOHBIM  IIpEAMETOM
o0s3arensHOd npeaMeTHOH obmactd «Martemaruka W uH(OpMartukay DIOC
cpeaHero obuiero obpazoBaHusl.

Yuebuas nucnummHa «MartemaTtnkay ulydaercs ob6ieo0pa3oBaTeIbHOM LIUKIIE
yudebHoro mnana ITTICC3 na 6a3e ocHOBHOroO obuiero odpazoBaHMus C HOJNY4YEHHUEM
cpeaHero oduero o0pasoBaHMs.

B yuebubix mnanax I[INICC3 yuebnas aucuuruiuna «MaTeMaTHKa» BXOJUT B
coctaB oOmMx 00ueo0pa3oBaTe/bHBIX YYeOHBIX JUCHHTUINH, (BOPMUpPYEMBIX U3
00s13aTeNnbHBIX TpeaMeTHBIX obnactedt DI'OC cpennero obmero obpazoBaHus, Al

cnenuansaoctei CI1O TexHudeckoro npoduins npoheccuoHaIbHOTo 00pa3oBaHus.

4. PE3YJBTATEI OCBOEHMSI YYEBHOW JUCHMILINHBI

OcBoenue cojepxanns yueOHON muCHMIUIKHBL «Maremarukay obecrneyuBaeT



NMOCTHIKEHNE CTyIEHTaMM CIIEIYIOIIMX Pe3yabmanios:
° JIUYHOCHIHBIX:

— COPMUPOBAHHOCTS NIPEJCTABICHAN O MATEMATHKE KAK YHHBEPCAIEHOM
A3BIKE HAYKH, CPECTBE MOJC/IMPOBAHUS SABJICHUH M NPOLIECCOB, UAEIX U METOIAX
MaTeMaTUKH;

— [IOHUMaHWE 3HAYMMOCTH MATEMaTHKH [UISI HAYYHO-TEXHUYECKOro
nporpecca, COOPMHPOBAHHOCTh OTHOLIEHHMS K MaTeMaTuke Kak K  9acTH
OOLIEYENIOBEYSCKON  KYJbTYPhl Hepe3 3HAKOMCTBO C UCTOpUEH  pasBUTHUSA
MaTEMaTHKH, 3BOIIIOLMEN MaTeMaTHUYECKUX UACH;

e Pa3BUTHE JIOTHYECKOTO MBIUIIEHHS, IPOCTPAHCTBEHHOTO BOOOpaXKEHHUS,
ANTOPUTMUYECKON KYIBTYPbl, KPUTUIHOCTH MBILIIEHHS HA YPOBHE, HEOOXOIHMOM
JUA OyRyied mpodeccHOHaTbHON IeSTeNbHOCTH, IS NPOIOIIKEHHUS obpazoBaHus
U caMo00pa3zoBaHus;

— OBIIA/IEHKE MaTEMATHYECKUMH 3HAHUSMY U YMEHUAMU, HEOOXOIUMBIMU
B [OBCEAHEBHOHM JKM3HM, [JIs OCBOGHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX
AMCUMILIMH M QMCLMIUIMH — (pO(GECCHOHANBLHONO LMKIA, A8  IONYYeHHs
obpazoBanua B ofbnactax, He TpeGyrowmx yriyonéHHoit maTeMaTH4ecKoU
IOJTOTOBKHY;

- FTOTOBHOCTE M  CIOCOOHOCTH K OOpasOBaHUIO, B TOM YHCIE
caM000pasoBaHMIO, HAa MPOTSIKEHWM BCell JKM3HH, CO3HATENBHOE OTHONIGHHE K
HENIPEPLIBHOMY O00pa30BaHHMIO KaK YCIOBHIO YCIENIHON NpoGbecCHOHATBHON W
OOLIIECTBEHHON [IEATENBHOCTH;

== FOTOBHOCTE M  CMOCOOHOCTE K CaMOCTOSTENLHOM TBOPHECKOH u
OTBETCTBEHHOH JEATENHLHOCTH;

= FOTOBHOCTE K  KOJUIGKTUBHOH  paboTe,  COTPYAHMYECTBY €O
CBEPCTHMKaMU B 00pa3oBaTenbHOH, OOLIECTBEHHO  MoOJ€3HOH,  ydeGHO-
MCCTIENI0BATENBCKOM, TPOEKTHON M IPYTHX BUAAX NEATEIEHOCTH,

— OTHOUIEHHE K NPO(PECCHOHANBHON [NeSTENLHOCTH KAaK BO3MOMKHOCTH
y4acTust B pEINeHMH  JIMYHBIX,  OOMIECTBEHHBIX,  IOCYJapPCTBEHHBIX,
OOLIEHAlIMOHANBHBIX POGIEM;

° MEManpeOMermmbixX:



— YMEHHE CaMOCTOATCILHO ONPEAEIIATh LEeNH JeATEIbHOCTA U COCTARIATh
[IIAHBl  AGATENBHOCTH; CaMOCTOSITENIBHO  OCYWIECTBIATb, KOHTPOJUPOBATH MU
KOPPEeKTHPOBATh JEATENbHOCTh; HCIIONL30BAaTh BCE BO3MOJXKHBIE DECYpPChI JUis
AOCTHXEHHUS MOCTABNEHHBIX LeNIed U Peann3alyy IIaHOB JeSTeNbHOCTH; BEIOHPATH
YCHEIIHBIE CTPATETWH B PA3IMYHBIX CUTYALIHX;

— YMEHHE TIPOAYKTHMBHO OOWIATBCS ¥ B3aHMOJEHCTBOBATE B MpOLIECCE
COBMECTHOH  [EATENBHOCTH,  YUMTBIBATH  MO3UUMU  JPYIHX YYaCTHUKOB
ACATENBHOCTH, SPHEKTUBHO pasperiars KOHPIUKTHL,

= BJIaZICHHE HABBIKAMH TIO3HABATENBHOM, y4eOHO-MCCIIEIOBATENLCKOM |
TPOEKTHOH IEATENbHOCTH, HABBIKAMH DaspelleHus pobleM; CIOCOGHOCT U
FOTOBHOCTEL K CaAMOCTOSITE/IEHOMY ITOMCKY METO/OB pelleHUs TMPaKTHYECKUX 3a1ad,
IIPUMEHEHHUIO PA3IMYHBIX METOI0B MTO3HAHK;

e FOTOBHOCTH ¥ CIIOCOOHOCTE K CaMOCTOSTENBHOW HMH(OPMALMOHHO-
TI03HABATE/ILHON JESITE/ILHOCTH, BKIIOYAS YMCHHE OPHEHTHPOBATHCA B PA3THUYHBIX
WCTOYHMKAX MHGOPMAlMK, KPUTHYECKM OLEHWBATH W  MHTEPIPETHPOBATh
MHOOPMAaUMIO, IOTYy4aeMYE0 U3 Pa3IiYHbIX HCTOTHHKOR;

— BIIaJICHUEC S3BIKOBBIMH CpPEACTBAMM: YMEHHE SICHO, JIOTMYHO M TOYHO
U3MaraTh CBOIO TOUKY 3PEHHS, UCIIONL30BATh aIeKBaTHBIE SI3bIKOBBIE CPENICTRA;

—— BlIaZICHUE HaBBIKAMHK I[103HABATENBHONH pedIeKcuyd Kak OCO3HaHus
COBEPIIACMbIX JCHCTBUA ¥ MBICHMTEIBHEIX TPOLECCOB, WX pPE3ylNbTaTOB U
OCHOB2HHH, I'DaHMI| CBOETO 3HAHUS M HE3HAHMS, HOBBIX IT03HABATENBHBIX 33184 U
CPEACTB ANS UX JOCTHIKEHHUS;

- LENEeYCTPEMJICHHOCTE B MOMCKaX W [PUHATHH  pelleHui,
COOOPa3UTENBHOCTD M MHTYWIMS, PA3BHTOCTh NPOCTPAHCTBEHHBIX NpeACTaBICHUN;
CIIOCOOHOCTB BOCIIPUHMMATE KPACOTY M FAPMOHMIO MHUPA;

° HPECOMEIMHbIX:

—  COHOPMHUPOBAHHOCTH TIPEACTABIEHUI O MATEMATHKE KaK YacTw MHPOBOY
KyJbTYpbl W MECTe MaTeMaTUuKU B COBPEMEHHOW UMBMIIM3ALMM, CclIocobax
OIMCAHHUS SBJIEHHH PEANBHOr0 MHUpa Ha MATEMATHYECKOM SI3BIKE;

——  COPMHUPOBAHHOCTH MPEJCTABIECHUH O MATEMATHYECKHX MOHSTHAX KAk

BKHEMIIIMX MAaTEeMaTHYECKUX MOJICJISAX, TO3BOJSIIONIMX COIMMCLIBATL M M3YYdTh



Pa3HbIE€ I[POUECCHl W SBIEHWS; ITOHUMaHHE BO3MOXHOCTH AKCHOMATHYECKOTO
[IOCTPOCHUS MATEMATHYECKUX TEOPHIA;

== BIIa/IcHHe METONaMM JIOKa3aTeNbCTB W aIrOPMTMOB PELICHHS, YMEHHE HX
NIPUMEHSATh, POBOAMTE JOKa3aTeNbHbIE PACCYXK/ICHHS B XO/€ PelleH s 3a1ad;

== BIIaICHUE  CTaHIAPTHBIMM  INpUEMAMM  pELICHHS  pAlUOHAIBHBIX |
MPPaUOHATbHBIX, TOKA3ATEILHEIX, CTENEHHEIX, TPUTOHOMETPHYECKUX YPABHEHUH
H HEPABEHCTB, UX CUCTEM; UCIIOJb30BaHNE TOTOBLIX KOMIIBIOTEPHBIX IPOrpaMMm, B
TOM HHCJI€ JUIS MOHCKA IyTH PEUICHHS W WIUIIOCTPAllMM PEeIIeHUs YpaBHEHMU U
HEPABCHCTR;

— c(hOpMUPOBAHHOCTE [IPEICTaBIECHUM 00 OCHOBHEIX MTOHSATHIX
MaTeMaTHHECKOro aHallu3a M MX CBOKMCTBAX, BIAJCHUE YMEHUEM XapaKTepH30BaTh
HOBeleHWe (QYHKUMH, HCHONB30BAHWE MNONYYEeHHBIX 3HAHMUEM /IS ONMCAHUS |
aHaJIki3a peallbHbIX 3aBUCUMOCTEH;

T BJAJCHHE OCHOBHBIMH TIOHSITHSMH O TUIOCKHX ¥ IIPOCTPAHCTBEHHEIX
IEOMETPUYECKNX QUTYpaX, KX OCHOBHEIX CBONCTRAX;

=g cOPMHPOBAHHOCTE yMEHHsA PACIO3HABATE reoMeTpuyeckue GuUrypsl Ha
4epTekKax, MOJACIAX M B pealibHOM MHpPE; NPHMEHECHWE W3YYeHHBIX CBOMWCTB
FeOMETPHYECKUX QUryp ¥ GOPMYII [T PEIeHUs FeOMETPUYECKHX 3a1a4 ¥ 3334 ¢
NIPAKTUYECKUM COJIEPIKAHHEM;

— C(pOPMUPOBAHHOCTL MPEACTABJIEHUI O NPOLECCAX U SBICHUAX, WMEOI#X
BEPOSITHOCTHBIA XapaKTep, CTATHCTHYECKUX 3aKOHOMEPHOCTSX B peTLHOM MHpE,
OCHOBHBIX IIOHATHAX B3JIEMEHTAPHOM TEOPUH BEPOSTHOCTEH; YMEHMH HAXOIUTH U
OLICHWBATL BEPOSTHOCTU HACTYIUIEHWs COOBITHH B TPOCTEHIINX MPAKTHYECKHUX
CHUTYaLUsAX U OCHOBHBIE XaPAKTEPUCTUKU CITYUAHHBIX BETHYMH]

— BIIaICHUE HABBIKAMU UCIOJB30BAHNS MOTOBLIX KOMIIBIOTEPHBIX MPOIPAMM IIPH
peLIeHHH 3a/1aY.

5. COOEPKAHUE YYEBHOM JAUCHUATIJIINHBI
Brenenue
Maremaruka B Hayke, TEXHHKE, 3KOHOMHKE, UHOOPMAITMOHHEIX TEXHOJIOTHAX U
NPaKTUIECKOH AesTenbHOCTH. Lleny u 3aiaus u3y4eHns: MAaTEMATUKK NIPH OCBOEHWH

cneuunansrocreii CITO.



AJIT'EBPA
Pazeumue nousmus o uucne

Lensle u paunonansubie uncna. JledicTsutensrsie uucna. Ilpubnuoicennvie

BLIMUCTCHU.
Komnnexcuuie uucna.

Kopnu, cmenenu u nozapugmsi

Kopuu u crenenn. KopHu HaTypaibHOM CTeneHW W3 4mcia ¥ WX CBOMCTEA.
Cremenn ¢ panuOHANBHBIME [OKa3aTelNsAMH, HX cBoicTBa. CTemeHd
ACHCTBUTENLHLIMU ToKasatensmu. Ceoucmea cmenenu ¢ Oelicmeumensivim
noxazamernem.

Jorapugm. Jlorapudm ancia. OCHOBHOE TOrapu(GMIIEcKoe TOXKIECTBO.

Jecsatuanble u HaTypaneHble Jorapudmsl. [Ipasuna aeficTBHiA ¢ norapahMami.

Ilepexon k HOBOMY OCHOBAHHIO.

IIpeoGpasosanue  aarebpamueckux  BbipamenHi.  [IpeoGpaszoBaHue

pPallMOHANBHBIX,  WPPALMOHAIBHBIX  CTENEHHBIX,  ITOKa3aTeNbHBIX MU

JOrapu(PMUYECKUX BBIPAKEHWIA.

Ipakmuueckue 3anamun

Aprpmetndeckue AEHCTBUS Hal YHCIAMM, HAXOXKICHUE MPHOMMIKEHHbIX

3HAYEHUM BeMUYMH W [OrPElIHOCTeH  BbIYKHCIeHUH (abCOmoOTHOH W
OTHOCHTENBHOM ), CPABHEHUE YHCIIOBBIX BEIPAXKEHHUHA.

Brruricnenne u cpaBHeHue KopHei. BoinonHeHne pacyeToB ¢ paguKaiaMi.

Peruenue wppalyoHanbHbix ypaBHenui. Haxoskgenue 3Hadenuit cremened c
pauvoHaNbHbIMM  TokazatensiMu.  Cpasmenue creneHedl. [IpeoGpazosanus
BBIPAYXXCHHH, COlEPIKALIMX CTeNeH!. Pelenue mokasare/ibHbIX ypPaBHeHHUIA.

PeleHue npuknagneIx 3a1ay.

Haxoxnenve 3nadenuit norapudma rno npomsBosisHOMY ocHopanmio. Ilepexon
oT

OJIHOI'0 OCHOBaHM4 K Ipyromy. Briuucnenne u cpasHeHue norapudmMos.

JlorapudmMupoBaHue ¥ MOTEHUUPOBAHKUE BHIPAKEHHIA.

HpI’IGJIH}KeHHbIe BBIHHCJIEHUSI W DPEIICHUS MNPUKIaIHBIX



3aja4. Pemenue norapudMuuecKux ypaBHEHHH.
OCHOBBI TPUTOHOMETPUU
Ocnognsie nonsamus
Pagnannas mMepa yria. Bpaluatensaoe aikenue. CHHYC, KOCHHYC, TAHTEHC K
KOTaHI'eHC YHCITA.
OcCHOBHBIE TPUIOHOMETPUHEECKYE TOXKECTRA

©opmynsl npuBefieHust. Dopmynsl croxerus. Popmynsl yaBoenus Dopmynsl
NONOBUHHO20 Y2Id.

[Tpeobpazosanus NpOCTEHIINX TPUTOHOMETPHUYECKIX BHIPAsKEHMH

IIpeobpazoBanue CyMMBbl TPUTOHOMETPHYECKHX (YHKIHNA B MPOU3BEIEHUE H

NIPOM3BENIEHUS B CYMMY. Buipasicenue mpueoHOMempuieckux (QyHKyul yepes

MAH2EHC NONIOBUHHO20 APSYMEHMA.

Tpuzonomempuyeckue ypagHeHus u HepaseHcmed

[IpocTeiimue TpPUroHOMETPUYECKUE YPABHEHHUSL.

IIpocmetiuiue mpuzonomempuiecKue HepageHcmea.

O6parnbie TpHroHoMeTrpuueckde (QYHKUHUH. ApPKCHHYC, apKKOCHHYC,

apKTaHIeHC.

IIpaxmuyeckue 3ansamus
PajuanHbiii MeTO[ M3MEpPEeHHs YIJIOB BpAIICHWS H CB3b C I'PAJyCHOM MEpOil.
OcCHOBHBIE TPUIOHOMETPHYECKHE TOXK/IECTBa, (DOPMYJBI CIOXKEHHUS, Y/IBOCHUS,
npeobpa3oBaHne CYMMbI TPHIOHOMETPHUYECKHX GYHKIMHE B MPOH3BEICHHE,
npeobpa3oBaHue TPOM3BE/ICHHS TPHUTOHOMETPUYECKMX (YHKUMA B CyMMY.
Ipocreiinve TPUrOHOMETPUYECKHE YPABHEHHMS M HEPaBEHCTRA.

O6parnsle  TpuroHomerpudeckue  (QYHKUWH:  apKCUHYC,  apKKOCHHYC,

apKTaHTeHC.

DYHKIHH, X CBOHCTRA ¥ rpaduKH

@ynxuuu. O0NacTs ONpeAeNeH s U MHOXECTBO 3HAUeHUH; rpaduk QyHKUNY,
NOCTpOEHHE rpa@HKOB QYHKIHMHN, 3aJTaHHBIX PA3IHIHBIMHU CITOCOOaMHU.

CroiicTna dhynkuuM. MOHOTOHHOCTB, 4ETHOCTB, HEYETHOCTE,

OrPaHUYEHHOCTE, IIEPHOAWYHOCTh. [lpomexyTku Bo3pactanust W yObIBaHUS,



HauOosblllee M HAUMEHBIGE 3HAYECHWS, TOYKM OKCcTpeMyma. I paduueckas
unTepnpeTanus. Ilpuveps! (QyHKIWOHANBHBIX 3aBHCHMOCTEH B  peanbHbIX
poLeccax U ABNEHUAX. APHPMETAYECKUE ONepalny Hajl GyHKLHAMA.

Cnoxuas dynxuus (xomnosunus). Howsmue o nenpepsigHocmu hyHxyu.

OGpatusie ynkuun. Obnacms onpedenenus u obnacme 3Hawenuli 06PAMHOT]
pynxyuu. I pagux obpammnoti pynxyuu.

Crenennsie, [IOKa3aTebHbIE, JorapudmMuyecKue H
TPHIOHOMETPHUECKUE (BYHKITHH.
O6patHble TPUroHOMETPHUECKHE QYHKIAHI

Ornpenenenus GyHKIME, HX CBOUCTBA U IPAQUKH.

[ipeobpazopanus  rpaduxos.  IlapaynensHbili  mepeHOC,  CHUMMETpHsA
OTHOCUTENIBHO OCEM KOOPAMHAT M CUMMETPHsI OTHOCHTEILHO Hadaia KOOpIHHAT,
CUMMETpPUSI OTHOCHTENBHO NPSAMON )y = X, pacTs)KeHHWe U CXKATHE BAONbL OCei
KOOpIMHAT.

Ilpaxmuyeckue 3ausmus

Ipumeps! 3aBuCHMOCTEH MeXIy NEPEMEHHBLIMH B PEAbHBIX MNPOLECCAX M3
CMeXHBIX aucnumnnH. Onpenenenve Qysakuwii. [loctpoenune u uteHue rpaduKkoB
¢Qynkuui. Mecnenosanue oyuxupu. CpoMcTBA JMHEHWHOW, KBaJpaTHYHOMN,
KYCOYHO-THHEHHOW ¥  ApobOHO-muHeiHoW  QyHkuui. HenpepwiBHbie H
nepuoguyeckue QyHknuyu. CBolicTBa W rpaduku CHHycCa, KOCHHYCA, TAHIEHCa W
xoranrenca. ObpaTusie QyHKUMY U uX rpadpuku. O6paTHbIE TPUIOHOMETPUYECKUE
¢Gynxuuu. IMpeoOpasoBanus rpadwka ¢yukiuu. ['apMoHHYeckue KoneOaHus.
[Ipuxnanasre 3anaun.

IokasarensHele, norapu(GMUYEcKHe, TPUTOHOMETPUYECKHE YyPaBHEHHS H

Hepagencmaa.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
HocnenopaTensnoern. CpocoObl  3amaHuMst ¥ CBOWCTBA  YHCIIOBBIX
ITOC/IEJOBATENBHOCTEH.

lonamue o npedene nocredosamensnocmu. Cywecmeosanue npedena

MOHOMOHHOU 02PaHUYEHHOU nocaedo8amenbHOChHU. CymMMupoBaHue



HOCCA0BATEIBHOCTEH. beckoHeuHo yOnIBarommasi reoMeTpruyeckas Iporpeccus u
ee cymma.

pouseoanas. Ioustne o mPOW3BOAHOM (QYHKLNH, ee TreoMeTpuYeckmil u
(busHyecKuil cMBIC/. YpaBHEHHE KacaTebHOH K rpaduxy Qynkuun. [IpoussonHsle
CYMMBI,  PasHOCTH, MpPOMU3BEHNCHHUs, 4YacTHblE. [IpOM3BOIHBIE OCHOBHBIX
SNEMEHTApHBIX GyHKIMH. [IpruMenenne TPOUIBOAHOM K MCCIEIOBAHKIO byaxumi
1 IOCTPOCHUIO rpadukoB. [Ipoussodneie obpamuoll Gyuxyuu u KOMPO3UYUU
DyHKyuu.

[IprMepsl  MCMONB30BaHMS NPOM3BOXZHON IS  HAXOMKIEHMS HAWTY4LIETro
peIienys B NPUKIaQHBIX 3anadax. BTopas npousBomHas, ee reomeTpuyeckuii u
usudeckuit cmeic. Haxowx/ieHre CKOpoCTH i npouecca, 3a1aHHoro hopmMynon
U rpapukom.

IlepsooGpasuast m murerpan. IlpuMeHeHHe ONpEEIEHHOTO MHTErpana s
HaxOXACHUsl TIomany KpUBOJNMHEWHON Tpameuud. @opmyna HproTona—
Jletibnuua. [Tpumeps! npruMeHenns nHTerpaa B GU3MKe ¥ TEOMETPUH.

Hpaxmuueckue 3anamusn

HucrnoBas MoC/IEI0BATENEHOCTD, CTIOCOOH €6 3a[aHus, BHIYHCIEHHS YICHOB
ocnenosarensHocT. Ilpenen mocnenosaTenbHocTH. BeckonedysHo y6bIBaromias
reOMETPUYECKAs NTPOrPeccus.

[pousBonHas: MexaHHYECKHI U TEOMETPHYECKHH CMBICIT IPOU3BOIHOM.

YpaBHenue KacaTenbHOM B obmeM  Buje. Ilpasuna u  dopmyns
mubdepeHupoBanns, TabnuNa  POM3BOIHBIX 3JIEMEHTapHbIX  (DYHKIWH.
Hccnenosanue QyHKLNN ¢ NOMOIIBI0 Mpou3Boaoit. Haxoxnenue HaubonslIero,
HaUMEHBUIET0 3HAYCHNS U OKCTPEMATbHBIX 3HAYCHHH (DyHKIMA.

Wuterpan u nepeooGpasuas. Teopema Hetorona—Jlei6uma. [TIpumenenue
UHTETPalla K BEIYHUCIICHMIO QDU3NYECKUX BENWYHMH U ILIOMANEH.

YPABHEHWS U HEPABEHCTBA

YpaBHeHHs ¥ CHCTeMbl YpaBHeHMil. PanHoHanbHbIe, HppalyOHAIIBHEIE,

NOKa3aTE/IbHBIC U TPUTOHOMETPUYECKUE YPABHEHHS M CHCTEMBI.

PaBHOCHIIBHOCTE ypaBHEHMH, HEPABEHCTR, CHCTEM.



OcHoBHble IpreMBl HX pelueHus (PasoKeHue Ha MHOKATENH, BBEICHHE HOBbIX
HEU3BECTHBIX, IOJICTAHOBKA, IPaQUUECKHUil METOJ).

HepaBencrea,  PamuonanbHele, HppalUFOHANbHBIE, NOKA3aTeIbHbIE |
mpuzonomempuyeckue HepaBeHcTsa. OCHOBHBIE TIPHEMBI MX PEIICHUS.

Hcnonszosanue ceoiicTB ¥ rpaduxos dyuximii NMpH pelieHHH YpaBHEeHHUH

H HepasencTB. Merox wunTepBanoB. Mzobpaxkenwe Ha KOOpIWHATHOI

IJIOCKOCTA  MHOXECTBA DELICHWH ypaBHEHUH W HEpaBeHCTB C JByMs

MIEPEMEHHBIMH U UX CHCTEM.

Hpuxnadnvie 3a0auu

[IpuMerenre MaTeMaTH4eCKUX METOJOB AT PElICHHs COLEPKATENBHEIX 32124
U3 Pa3-JIMYHBIX 00/IaCTeil HAYKH U IPaKTHUKH.

VnTepripeTaius pesynbraTa, yueT peanbHbIX OrpaHHYCHHMIL.

Ipaxmuyeckue 3auamus

Kopun ypasnenuit. PaBHocunsHocTs ypasuenuit, [Ipeobpazosanue ypasHeHuil.

OcHOBHBIE TpueMBl peIICHHS YpaBHEHWH. Peruenme cucTeM ypaBHeHWid.

Hcrionp3oBanue cBONCTB U rpaduKoB QYHKIWH 115 PEILeHHs yPpaBHEH!I i

HEpaBEHCTB.

KOMBHMHATOPHUKA, CTATHUCTHUKA U TEOPUSA
BEPOSITHOCTEH
OneMeHTsl KOMOHHATOPUKU

OcHOBHbIE TOHATHS KOMOMHATOPUKY. 3a/jauu HA MOJACYET YHCNA pasMelleHHMH,
TIEPECTAHOBOK, coyeTaHui. Pemenme 3amau nHa mepebop sapuantos. dopmyna
ounoma Hpiotona. CgoiicTBa GUHOMMHATLHBIX KO3(QUIHEHTOB. TpeyronsHuK
Iackans.

ONIeMEHTh! TEOPUH BEPOATHOCTEH

Cobbrtye, BEpOSTHOCTs COOBITHS, CIOKEHHE M YMHOXEHHE BEpOSTHOCTEHN.
Tlonamue o nesasucumocmu coboimuil. JUCKpemHas cy4aiinas 8eNuyund, 3aKon
ee pacnmpedenenus. Yucnogvie xapakmepucmuxu —OUCKPemHOUN  CIyYauHOT
genuqunvl. [lonamue o saxone bonvuiux yucen.

DJIeMeHTBI MAaTEMATHYECKON CTATUCTUKU



Ipencrasnenue JaHHBIX (Ta0IKLB], UarpaMMEI, rpaduKy), 2EHePAbHAS.
COBOKYNHOCMb, 6b100pKa, cpedHee apupmemuueckoe, meduana. Housmue o
300a4ax MAMEMAmuU4ecKon CIMamucmuKiy.
Pewienue npaxmuueckux 3a0au ¢ npumeneHuem eposmuocmmbix Memodos.
Ipaxmuueckue 3anamus
Hcropust passuTus KOMOUHATOPHKH, TEOPUH BEPOSTHOCTEH U CTATHCTUKY H HX
ponNb B pasnMuHBIX Cepax dYenoBeyecKoM KH3HemesTeNbHOCTH. IlpaBmia
KOMOMHATOpUKH. PemieHne KOMOHHATOPHBIX 3ajay. PasMelnenus, coyeTaHds U
nepecraHoBKU. bunom Herotona u tpeyronsruk IMackans. [Tpuknanmsie 3anaqu.
Kraccnueckoe ompejienienne BeposiTHOCTH, CBOMCTBA BEPOSTHOCTEH, TeopeMa 0
CyMMe BepoATHOCTe#. Briuncnenue BeposTHOCTedl, [lpuknagHble 3agaum.
Ilpencraenenue yncnoBex JaHHbX. [IpHKIagHbIe 3a0a49H.
IF'EOMETPUS
[ipaMble ¥ NJIOCKOCTH B POCTPAHCTRE
BsaumHoe pacnosnioxeHue OByX NpsMbIX B TIpocTpaHcTBe. llapamienbHOCTb
npsAMOM M ruiockoctd. IlapannmensHocTs miockocTel. IlepmeHOMKYISPHOCTE
NPSIMON U TNIOCKOCTH. TlepnerjuKkyIap U HAKIOHHAA. YTON MEIy NpsMoil u
[IJIOCKOCTBIO. HAByrpanssii YTOJL Yron MEX Ty IUTOCKOCTSIMH.
[epnenanKYASIpHOCTD ABYX MIIOCKOCTEHH.
l'eomerpuyeckue npeoOpa3oBaHUs [POCTPAHCTBA: TNapaNIeNbHBIH MepeHoc,
CUMMETPHA OTHOCUTENIBHO TUIOCKOCTH,
Ilapannensnoe npoexktupoBanue. [Inowads OpmoOZOHANBHOT NpOeKy .
M306pacenne npocTpaHCTBEHHBIX GUTYD.
MuororpasHaKH
Bepiuunsl, pebpa, rpaan MuOrorpannuka. Paseepmua. Muozozpannvie yeret.
Beinyknvie mnozozpannuxu. Teopema Diinepa.
ITpusma. [pamas u nakionnan npusma. TpasuneHas npusMa. apamienenvmes,
Ky6. Tlupamuna. IMpasuisHas nupaMuga. YceueHHas TUPaMujA. Terpasnp.
CumMmerpun B xy6e, B mapatenenunese, B npusMe u nupamvune. Cedenns ky6a,

IIPU3MBI ¥ TIMPaAMHUTIBI.



[Tpencrapnenue o npaBuabHBIX MHOTOTPaHHUKAX (TeTpasape, Kybe, okrasape,
JOAeKa3Ape U HKOCAdIPe).
Tena u nosepxrocmu 8pawjeHus

[ununnp u xoHyc. VYceuyewnsid koHyc. OcHoBaHue, BbicOTa, OOKOBas
NOBEPXHOCTh, oOOpasymoowas, pasBéprka. OceBble CeUEHHWs] M CEYCHU,
napajljiesIbHble OCHOBAHUIO.

[Tap u cdepa, ux ceuenust. KacarensHas miockocth K cdepe.

Hzmepenus 8 ceomempuu

O6mvem u ero usmepenue. MiuterpansHasg popmyna oobema.

@opmynsl 00bema Kyba, IIpSIMOYIONBHOTO IapajUleNienuena, IIPU3MBL,
uunuEapa. Dopmynsl o0kemMa nupamuabl M KoHyca. DopMynbl  IUIOLIAIH
IIOBEpXHOCTeH MUIMHApPA U KOHyca. PopMy sl o0bema Liapa U mIomany chepsl.

ITonobue Ten. OTHOMIEHHUS TUIOIAeH TOBEPXHOCTEH M 00BEMOB MOJAOOHBIX Tell.

KoopauHaTsl 1 BEeKTOPBbI

[IpsimoyronsHas (mexapToBa) cucTeMa KOOpPAWHAT B TpocTpaHcTBe. Dopmyna
pPacCTOSHUS MEXIY ABYMS TOUKAMHU. Y paBHEHUS cQepbl, nI0CKOCHY U NPAMOT.

Bexropel. Mopayns Bektopa. PaBenctBo BexkTopoB. CloXeHHE BEKTOPOB.
YMHOXKEHME BEKTOpa Ha 4Mcio. Pa3noikeHue BEeKTOpa MO HANpaBiIeHHSAM. YOI
MeXIy JBymMs Bek-Topamu. llpoexumsi Bextopa Ha och. KoopauHaTel BEKTOpa.
CxanspHoe npou3BeIecHHE BEKTOPOB.

Hcnonp30oBaHue KOOPAMHAT M BEKTOPOB IPH pPEIIEHUMH MaTeMaTH4eCKUX U
NIPUKIAIHBIX 3a71ad.

Ilpaxkmuueckue 3anamus

IIpy3Haky B3aWMHOIO pAacloOJOKEHHS MPIAMBIX. YIOd MEXIY IPAMBIMH,
BszanMHoe pacrniofiokeHye OpsaMbIX U nockocTel. [leprienaukynsp 1 HaKIOHHAA K
TJTOCKOCTH. YTON MEXAy TMpsIMOM U TIJIOCKOCTBIO. Teopemsl O B3aUMHOM
PacroNoXeHHUH NPAMOU U TIIOCKOCTH. Teopema O TpeX MepHEeHIUKYIIpax.

[lpu3Haku W CBOWCTBA TAPAIENBHBIX M TMEPHEHAMKYISPHBIX MJIOCKOCTEH.

Paccrosnne OT TOYKHM IO TIIOCKOCTH, OT NPSIMOH O MIIOCKOCTH, PacCTOSHHE

MEX Ty



TIIOCKOCTAMM, MEXIY CKPEIIMBAIOMIMMUCS IPSMBIMH, MEXIY NPOU3BOJILHBIMY
dburypamu B npocTpaHcTBe.

[apannensnoe upoexTnposanue u ero csoiictea. Teopema o nowaou
OpMOZOHANLHO  NPOEKYUU — MHO20Y20NbHUKA.  B3aMMHOE  pacmosioKeHue
IPOCTPAHCTBEHHBIX Uryp.

Paznuynble Bujbl MHOrOrpasHUKOB. Mx n3obpaxenus. Ceyenns, pa3BEpTKy
MHOTOTpaHHMKOB. Ilnoumians moeepxHocTH. Bumsl cummerpuii B mpocTpaHcTRe.
CuMMeTpus Tem BpalleHWs W MHOTOTPAaHHWKOB. Brlumcrienwe rmuomaneil u
00BeMOB.

Bekroper. [lefictBus ¢ Bekropamu. JlekapToBa CHCTeMa KOODAMHAT B
POCTPAHCTBE. YPaBHEHUE OKPYXKHOCTH, Cepbl, IIOCKOCTH. PaccTosHIe MexIy
TOuKaMM. JIGMCTBUsS C BEKTOpaMM, 3alaHHBIMM KoopauHatamu. CKansipHoe
MPOU3BEJICHHE BEKTOPOB. BexTOpHOE ypaBHeHHE TIPAMOM M MJIOCKOCTH.
Vcrionb3oBanye BEKTOPOB NPH TOKA3aTEIbCTRE TEOPeM
CTEPEOMETPUH.
Ipumepusie memot peghepamos (0oxtados)
* HenpepsiBHble npobu.
¢ IlpnMeHeHue ClIOXXHBIX MPOLEHTOB B 9KOHOMHYECKHX pacyeTax.
 IlapannensHoe MPOEKTUPOBAHKE.
* Cpeanue 3HAUCHHUs! U UX IPAMEHEHHE B CTATHCTHUKE.
* Bexroproe 3ajaHune IPsSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
¢ CnoxeHue rapMOHMYECKHX KONeOaHui.
* I'paduveckoe perieHne ypaBHeHUN U HEPABEHCTB.
* IlpaBunbHble ¥ MONYIPABATBHBEIE MHOTOTPAHHUKH.
* Konnyeckue ceueHus U ¥X NMPUMEHEHUE B TEXHUKE.
 Tlonarue nuddepeHimana u ero MPUICKEHHUS.
* CxeMBl IOBTOPHBIX HCIBITAHKM Beprymu.

* Hccnenosanne ypaBHeHUM U HEPABEHCTE C NMAPAMETPOM.



6. CTPYKTYPA U TEMATUYECKHUH ILJIAH YUEBHOM
JAUCHUTTITHAHBI

6.1. KosnueeTso yacoB Ha ocBoenne pabodeii mporpaMmMei
Y4eOHOH AUCHHNIHHEI

O6bem obpazoBarensHOi mporpamMmbl 226 yaca, B TOM YUCTE:

O6bem paboTsl BO B3aUMOAEHCTBUH C npenojaBatenem 226 yaca.

6.2.006mem yaeOHOl JACHUMIAMALI U BUALI Y4eGHOH padoTs

Bup yuebuoii padorsi O6nem gacos

O6nem obpasoBaTenbHOl HporpaMmsel (Beero) 226

O6nbem paGoTel o0yuamomuxesi BO B3aHMOJCHCTBHH ¢

226
mpenogasarTe/ieM
B TOM 4YHCIIE:
TCOPETHYECKHE 3aHATUS 132
NPAKTUHECKHUE 3aHSI TS 80
KOHCYNbTAlHA 8

Ipomesxyrounas aTrecramms B QopMe SK3aMEHa 6
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7. YYHEBHO-METOAUYECKOE Il MATEPHUAJILHO-
TEXHUYECKOE OBECIHEYEHUE

OcBoenue  mporpavmbl  y4eGHOM  MHCIMILTAHLI «Marematuka
NpearonaraeT HatM4ue yuedHoro kabuuera «MaremMaTukay.

Y4e0HO-METONIMYECKOTO ¥ MaTepHATbHO-TEXHHYECKOTO  O6ecrieueHyie
kabuHera:

* Y4eOHO-METONMYECKIil KOMILIEKC IPEIIoIaBaTes;

° HarjIsaHele 10COOHs 10 MPOdG IO KabuHeTa;

* MYJBTHMEIMA: KOMIIBIOTED, IPOEKTOP, 3KPaH.,

Hndopmanuonnoe obecneuenue o0yuenus
Ilepeuens pexoMennyemMbIx yaeOHbIX H3AaHMI, Hurepner-pecypeos,
ACTIOTHUTENLHOM JINTEPATYPhI

OcHoBHAZ JuTEpaTYpa

Anumos III. A. Maremaruka: anrebpa 1 Hayana MATEMATHYECKOTO AHANH3A.
10 — 11 xnmace: yuebuuk / II. A. Jagasu, FO. M. Komsrun, — Mockga:
[IpocBemenwue, 2018. — 463 ¢. — 50 k3.

Manasin A. A. Maremaruxa: yueGuuk / A. A. Hanasu. - 3-e m3n. - Mocksa:
®opym: HUI[ WHOPA-M, 2018. - 544 ¢. — Pewxum OOCTYTIA:
http://znanium.com/catalog.php. M CITO

bammaxos M. M. Maremaruka: yueGuuk / M.M. Bamvakos. — Mocksa:
KnoPyc, 2019. — 394 ¢. — Pesxum nocryna: https://www.book.ru. Hns CITO

Ilunosa JI.U., Ilunoe A.E. Maremaruka: yaebHoe nocobue / JI.W.Iumnosa,
A.E. llvnos. — Mocksa: Undpa-M, 2019. -237¢. -100 sks.

JdononHuTeNLHAY JIHTEPATYPA

Aranacsin, JI.C.Teomerpus (B 2-x qactax). Y. 1 : yuebHoe nocobue /
Aranacas JI.C., Baseites B.T. — Mockea - KroPyc, 2017. — 396 ¢. —
Pexxnm noctyna: https://www.book. ru.

Atanacsu, JL.C.Teomerpus (B 2-x wacrtax). Y. 2. : y4ebHoe nocobue /
Aranacsn JI.C., Bassutes B.T. — Mocksa ° KnoPyc, 2017. — 424 ¢. —
Pexxum noctyna: hitps://www.book.ru.




8. XAPAKTEPHCTHUKA OCHOBHBIX BUAOB AEATEJABHOCTH

OBYYAIOIIAXCS
Conepxanue XapakTepucTuKa 0CHOBHBIX BHIOR yueGHoiH DopmMbI B METOABI lcom"pomT‘
ACATENILHOCTH H OLICHKH Pe3yJLTATOB
obyyalomuxcs (Ha yporHe yueSunix AeHCTBHIA) 00yuenmst
Brenenne O3HaKoMIIEHHE ¢ PONBIO MATEMATHKH B Hayke, Bxonno#t konTpoms: yernas
TEXHHKE, IKOHOMHKE, HHYOPMAIIHOHHBIX becena.
TEXHOJIOTHAX ¥ NPAKTHYECKON /IS Te/IbHOCTH.
OzHaxoMIIEHHE ¢ HENIMY ¥ 3a7a9aMi H3YUYEHHS
MaTeMaTHKy Iy ocBoeruy rpodeccuii CI1O u
crnermansHocrei CITO
AJITEBPA
Paspurue Brmiosinenue apuQMeTHUCCKUX AeiCTRAN Ha BxonHo# KOHTPOIE: yeTHAs
NOHSITHA O HHC/IAMH, COYETAs YCTHBIE W TMCHMEHHBIE IPHEMEL. becesia.
qucae Haxoxnenne npubmmkeHHbIX 3na49enu Benann i Texymuit konTpONS:

ITIOTPEUIHOCTEH BRITUCIICHH#H (aBComOTHOMR 1
OTHOCHTE/ILHOM ); CPABHEHHE IHCIOBBIX BBIPAYKCHHMIA,
Haxoxnenne omuGox B npeobpazopanusx u
BBIYHCIEHHAX (OTHOCHTCS KO BCEM TTYHKTAM
IIPOrpamMMBI)

YerHslii onpoc.
Bemmonnenve npaxruyeckoit
pabotsr 1.

Onenka pesybTaTMBHOCTH
paboTst 06yyaromnierocs mpu
BBITIOJTHEHMH 3aJaHui Ha
y4eOHBIX 3aHATHIX

Kopaun, crenenn,
JorapudpmMei

OsHakomIieHHe ¢ OHSITHEM KOPHS A-i CTEIEHH,
CBOYCTBAMH Pa/IMKAIIOB ¥ [IPABUIIAMY CPABHCHHS
KOpHEN.

DOopMyIHPOBAHUE ONPE/ICITCHHIS KOPHS U CBOUCTB
KOpHEH. Brruncnenne u cpasHeHue KOpHEH,
BRLITIOJIHEHHE NPHKHIKY 3HAHCHMS] KOPHS.
IIpeobpaszosanye unciopsIx 1 GyKBEHHBX
BBIDAKCHUH, CONEPIKAIMX PaIMKaITBL.

Brmonnenue pacaéror no dopmynam, comepxarum
PaiMKaIIbl, OCYIIECTRIIA HEOOXOIUMEbIE TI0ICTAHOBKH
u ipeobpasosanus. Onpee/ienne PaBHOCHILHOCTH
BRIDKCHHH ¢ pajiukanamu. Pemmenue
HPPalMOHAILHBIX YPABHEHHMIH.

O3HaKOMIICHHE C TOHSTHEM CTEHEHH ¢
ICHCTBUTENBLHBIM NoKasarenem. Haxosxmerue
3HAYEHHH CTENECHH, HCITONIB3Ys MPU HEOBX O MMOCTH
HHCTPYMEHTAIIbHEIC CPEJICTRA.

3anuchIBaTe KOPHS A-if CTENICHN B BUJIE CTCIICHH C
JpoOHBIM [OKA3aTeNeM U HaobopoT.
DopmynmupoBanue cBORCTE creneneii. Brruciense
CTENEHEH ¢ palMOHAIBHEIM ITOKA3aTENeM,
BBITIOJIHEHHE OPHKKMOKH 3Ha4YCHH CTCIICHH,
CPaBHCHHUE CTEICHEH.

IIpeobpasosanne YHCHOBBIX ¥ BYKBEHHBIX
BLIDAKEHAH, COJEPIKAILMX CTSHEHH, IPHMEHSIS
CBOWCTBA. Pelenue oKka3aTebHbIX YpaBHEHHUI.
OszHakoMyeHne ¢ nprMeneHem KOpHEH U creneHei

Bxonno#t xoHTpois: ycras
Beceja.

Texymnit kouTpOIL:

YerHbI# onpoc.

BemonHenue — npaktadeckoi
paboTer Nel0

Onenka Pe3yJIbTaTHBHOCTH
paborel  obywaromerocs upH
BBITNIOJTHEHHUH 3aJaHdi = Ha
YYEOHBIX 3aHATHIX




ITPY BBIMUCIIEHWH CpeIHUX, JICJICHHH OTpe3Ka B
«30JI0TOM ceueHun . Pemenue NIPUKIIagHBIX 38/1a4 HAa
CJIOJKHBIC NPOIEHTEI

IIpeoGpasoBaune | Brimmonuenue 1peobpasoBaH#i BRIPAKEHH, BxonHo# xomTposb: ycTHas
anredpaudeckux | npuMeHenue Gopmyi, I1peobpazosanme becena.
BbIPAXKEHHH aredpandecKux BEIPAKEHHH CBI3AHHBIX CO Texymuit konTposs:
CBOMCTBAMH CTENEHEH U JTOrapu(pMOB. Yernslit onpoc.
Ompejenenne 06nacTy JOMYCTHMBIX 3HAYCHHI Bromonnenne  npaxruveckoit
NOTapU(MHYECKOT0 BhIpaxeHus. Pemenme paboTer Ne24.,
JIOTapU(QMHAYCCKUX YPaBHEHHIA. Brimonnenue  npoeepounoit
pabotsr No 26.
Onenka:  pesyabTaTHBHOCTH
paboTel  o0ydarouierocs mpu
BBITTIOJIHEHWH 3a0aHui Ha
YUEOHBIX 3aHATHSIX
OCHOBBI
TPUTOHOMETPUU
OcnoBuble IlpuMenerye OCHOBHBIX TPHIOHOMETPHUECKIX Bxonmuo#t koHTpons: ycTHas
TPHUTOHOMETPHYEC | TOMXKIECTB I BEIYUCICHHS 3HAYCHUI Oecena.
KHE TOXKACCTBA TPUTOHOMETPUYECKUX DYHKITUHN 110 OAHON U3 HUX. Texymuit xonTpOIE:
YerrbIi onpoc.
Bemonnenne  npaxrudeckoit
paborst No 7 u 8.
Ouenka:  pesy/iLTaTHBHOCTH

paboTel  0Oywaioimerocs Hpu

BBINONHEHMH  3aJlaiuil  Ha
yueOHBIX 3aHATH X
Ilpectpazosanus Hzyuenne ocnoBHBIX GopMyn TPHTOHOMETPHH: Bxonmo#t xomTpoms: yermas
NpocTeHmux opMyIIBI CIOKEHHS, YABOSHUS, IPCOGPA30BAHHS Becena.
TPUTOHOMETPHYECK | CYMMBI TPUTOHOMETPHYECKHX QyHKIu B Texynmii konTpos:
HX BBIPAMKEHAH [IPOM3BE/ICHHUE U [IPOU3BEACHHUS B CYMMY 1 Yernsrit onpoc.
IPHMEHEHHE 1Py Breimonmenne  mpakTuueckoi
BBIMHCIICHUH 3HAYECHHSI TPUIOHOMETPHYECKOTO paboTer Nel0.
BBLIPAYKEHUS ¥ YIIPOIIEHHUS €ro. Ouenka:  pesymsTaTHBHOCTH

OSH&KOMHCHH@ CO CROHCTBAMH CHMMETPHH TOYEK Ha

paboTel  ofywaromwerocs mpu

CIMHAYHOR OKPY)KHOCTH Y IPUMEHEHHE WX JUIS BBITIONIHEHHM  3aJlauvii  Ha
BBIBOJIA (DOPMYJI IPUBEICHMUS. yUeOHBIX 3aHSTUSX
IIpocreitimme Pewenne o gpopmynam u TPUIOHOMETPUYECKOMY Bxonmol#t konTpons:  ycrmas
TPHTOHOMETPHYEC | KPYry IPOCTERIINX TPUTOHOMETPHYCCKHX Oecena.
KHE YPABHEHUA H YPaBHEHHH. Texymumii KoHTpPOIIB:
Hepasencmea [Ipumenenne obuiux MeToOB perierns ypaBHeHwMi Yernsiit onpoc.
(mpuBeenne K JiHEHHOMY, KBa/IpaTHOMY, METOJ[ Bemonnenue  npaxruueckoit
PasTIOKCHUA Ha MHOXHTEIH, 3a- MEHBI IepeMEHHOH) | paGoTsl Ne 14,
IPH PEUICHHH TPUTOHOMETPUYECKUX YPABHECHHI. Brinonuenue [IPOBEPOYHOMH
YMeHue 0TMedaTh Ha KPYTe pelleHns IpocTedmmx paboTer No 8.
TPUI'OHOMETPHYECKHX HEPABEHCTB. Onenka:  pesysisTaruBHOCTH
paboTsr  o6ydaiomerocs mpw
BBITOJIHCHWM  3aJlaHui Ha
Y9eOHbIX 3aHATHAX
Apxeunye, O3zsakomiicHHE ¢ TOHSITHEM 00paTHBIX BxosHolt  komTpons: yeTHas
APKKOCHHYC, TPHTOHOMETPHYCCKUX ByHKimit. W3yuenie Oecena.
APKTaHTeHe 9Mcaa | ONpe/eNeHuH apKCHHyCa, ApKKOCHHYCA, apkrafrerca | Texymmit KOHTPOIIL:
yucia, HOpPMYIMPOBAHKE MX, N30OPAKEHHE HA Yernblit onpoc.
CAMHAYHON OKPYIKHOCTH, TIPHMCHEHHE IIPY PEIICHAN | BLINONHEHHE  OBS3aTeTbHOlN




YPaBHEHHH.

KOHTPOIBHOH paboTsr No 1.
Ouenka:  pesyabsTaTMBHOCTH
paboTel  o0ywaroinerocs Ipw
BBINOJIHEHHUH  3ajiaHuii  Ha
y4eOHBIX 3aHATHIX

OYHKLHU, UX

CBOWCTBA U
'PAOHUKH
DynKuum. O3HakOMIIEHHE ¢ IIOHATHEM TIEPEMEHHOM, BxopHo#t  xoHTpOmB:  yeTHas
Hongrne o NIPUMEPaMH 3aBHCHMOCTEH MEX/y TIepEMEHHBIMH. becena.
HENPEePBIBHOCTH Ozuaxomnenue ¢ nousiTuem rpaduxa, onpepenenne | Texyumii KOHTPOIS:
dyHKuHn IPHHAICIKHOCTH TOUKH IpaduKy GyHKIHHY. YeTHbIH ompoc.
Onpenenenue o Gpopmyiie npocreiiniei Iposepounas pabora Ne 6.
3aBUCHMOCTH, BuJia e€ rpaduxa. Boipaskenue 1o Ouenka:  pe3yaLTaTHBHOCTH
(opmyie oot nepemennoii yepes apyrue paboTel  oOywarormerocs mnpu
Osunakomenue ¢ ompesienennen GyHKIHHY, BBIIOJHEHHMH  3aJaHWil  Ha
(opmynuposanue ero. Haxoxnenue o6nactu y4eOHBIX 3aHSITHSIX i
ONpEeeH s ¥ 001acTH 3HaAYeHAH (hyHKITHH CaMOCTOSTENBHOH paboThI
CroiicTaa Osuaxomnenne ¢ npavepamu QYHKIHOHATEHBIX Bxomuoit koHTpons: ycTHas
byHxmn, 3aBHCUMOCTEN B Becena.
I'paduyeckan PCaBHBIX IIPONECCAX M3 CMEIKHBIX JUCIAIIIHAH, Texymuit konTpons:
HHTEpNpeTanHs. Osuaxkomiierue ¢ oKazaTe/LHBIME paceyykaenusMu | Y eTHBIH oIpoc.
Mpumepnr HEKOTOPBLIX CBOKCTB MMHEHHON U KBAAPaTHYHOMN [Iposepounas paGora Ne 27.
PyHKUHOHANBHBIX | DYHKIH, NPOBEEHNE HCCIIeI0BAHHS NAHEHHOH, Ouenxa:  pesyibTATHBHOCTH
3aBHCHMOCTEH B KYCOYHO-JIMHEHHOH, IpoOHO-NHHEHHOMK 1 paboTel  obyvaromerocs mpu
pealLHLIX KBafpaTHIHOH YHKUHH, HoCTpOCHUE HX rpaQuKOB. | BEIIONHEHMM  3ajanuii  Ha
NpoIeccax u Iloctpoenne u ytenne rpadukos dyHKIMH, YUEOHBIX 3aHATHIX
ABJICHANX Wcenenopanune Gynxuy.
Cocrapnenue 0B HyHKIMH 110 JIAHHOMY YCIIOBHIO,
PEIICHUE 3a/1a4 HA SKCTPEMYM.
Brinmonuenne npeobpasoranmii rpaduka GyHrnun
Obparusie Usyuenue nonsmus obpamnoii gynryuu, Bxonmo#t xoHTpONB: ycTHas
dyHKIUM OIPE/IeTICHAE BUNA U NO- CIPOENIEe 2paguKa Becena.
obpamnoit yuxyuu, naxodcdenue eé obracmu Texymmit konTpons:
onpedenenus u obracmu snavenuii. [lpamenenue Yerusiit onpoc.
CBOHCTB (QYHKIMH IPH HCCIIEI0BANMY yPABHEHHH 1 IlpakTuyeckas pabora No 28.
PCIIEHHH 3a/1a49 Ha HKCTpeMyM. O3HAKOMIICHHE ¢ Ouenka:  pe3y/iLbTaTHBHOCTH
HOHATHAEM CIIOKHOH BDYHKIAH paboThl  obywaromerocs npwH
BRIIOJIHEHHMH  3ajJaHuii = Ha
YUEOHBIX 3aHATHAX
Crenenunie, BrrunclieHne 3naveHmi byHKIMiL 110 3HAYEHHIO Bxonuoi KOHTPOJIB: Oecena.
HOK23ATeIbLHEIE, aprymentTa. OnpejefeHne MonoKeHus TOUKH Ha Texymwmit xouTpons:
Jdorapupmuyeckue | rpaduke mno ed KOOpMHATAM ¥ Hao0OPOT. [Tpaxriyeckas paGora No 9.
u Hcenoms3oranme ceoitcts Gynxuumit s CpaBHEHHs Ilpaxtrueckas pabora Ne 28.
TPUTOHOMETPUIECK | 3HAYCHUH CTENCHEH 1 JIorapupMoB. Ouenka:
He QyHKIuH. Hocrpoenue rpaduxos crenesHsx 1 Pe3yNbBTATHBHOCTD paboThl
Obparunie Jorapa)MUUecKux GpyHKImMit. Penenne y4aierocs,
TPHTOHOMETPUYECK | IIOKA3aTENBHBIX ¥ JIOTapuDMUUCCKIX YPaBHEHUH u

ue pyHKimn

HEPABCHCTB ITO M3BECTHBLIM alropurMam.
Osuaxomienue ¢ nousTHeM HenpepsIBHO
TEPHOIMIECKOH hynKimn, hopmymuposanne
CBOHCTB CHHYCa M KOCHHYCA, TOCTPOCHHE UX
rpaduKos.

O3HaKOMITEHHE ¢ IOHATHEM FAPMOHHYECKHX




KoyiebaHnil U IIPUMEpaM¥ rapMOHITIECKHX
KONeOaHu#i JUTA onucanys mpoleccos B busnke u
APYTHX 00nacTax 3HAHUS,

Oszuaxomiienre ¢ norstrem PasphIBHOMH
TNICPHOJTAYECKOH QyHKUKHA, GOpMyTHpOBaHHUe
CBOMCTB TAHTCHCA U KOTAHTCHCA, MOCTPOEHUE HX
rpadukos.

Ipumenenue coticTr Gynxumit mis CpaBHEHHS
3HAUCHHH

TPHUTOHOMETpHYCCKUX QYHKIMM, pererHus
TPHIOHOMETPHIECKHX YPaBHEHHH.

Tlocmpoenue zpagpuros o6pammuix
mpusoHomempuieckux Gyuxyuti u onpedenenue no
epaghuram ux ceoticms.

Beionnenue npeobpazosanus rpaduKoB.

HAYAJIA
MATEMATHUYECKO

'O AHAJTH3ZA

Mocnenosarennpuo Oznakomienue ¢ mousTHEM YUCIIOROHU Bxonmoit KOHTPOJIB:  YCTHAS
CTH [IOCJICIOBATEILHOCTH, becena.

crnocobamy e 3a/IaHusl, BEIUUCIEHUSIMHU c& YJICHOR.
Osnaxomnenue ¢ nousmuem npedena
nociedosamenvrocmy. O3HAKOMIICHHE ¢
BBIMHCIICHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO psiia
Ha IPUMEPC BBLIYMCICHUS CYMMBI HECKOHEYHO
yOBIBarOIICH

IEOMETPHUYECKOM mporpeccuu.

Pemenne 3anay na nprmenenue hopmyIBl cCymMMBL
Oeckoneyno

yObIBafOmIEeH reomeTprYeckoit 1IPOTPECCHH

Texymuit konTpons:
IIpaxruueckas paGora No 6.
Yerusii onpoc.

Ouenka:  pesynsraTBHOCTH
paboTsl  obyuaromerocs mpu
BRITOJIHEHHH  3ajaHuil  Ha
YUEOHBIX 3aHATH X

IlponzBoguan u e
NPUMEHEHHE

Osnaxomnenue ¢ nonsruem MIPOM3BOIHOH.
Msyuenne u dopmymuposanue ee MEXaHU4ECKOro u
[COMETPHYECKOTO CMBICIA, H3yYEeHHE aNrOpHTMA
BEMMHCIICHHS TPOU3BOAHON Ha IIpH- Mepe
BEIMHCIICHHS MTHOBEHHOH CKOPOCTH M YTIIOBOTO
KO3 HLHEHTa KacaTeILHOM.

Cocrarnenue ypasnenns kacarensnoi s obmem
BHJIE.

YcBoenue npasun nuddepennmposanms, Tabnuims
TIPOH3BO/IHBIX SIEMEHTAPHBIX DYHKLHMH, IPHMEHEHHE
st magdepenimporanns byukumit, cocrasnenus
YPaBHEHHS KacaTelbHOIH,

Wsydenue teopem o cesizu croiicTs byukuun u
IIPOU3BOIHOM,

thopmynupoka ux.

[IpoBesenue ¢ nomompro IPOM3BOTHON
UCCTIEIOBAHUS (DYHKIIHH, 32~ JaHHON hopmynoii.
YcranoBnenue cBs3u crOfCTR GyHKImY U
IIPOU3ZROAHOM 110 UX

rpadurkam.

ITpumenenue NPOU3BOIHON JITIs PEIUICHUS 3a/ay Ha
HaX0X/ICHue HaubOIBIIero, HAMMEHBINErO 3HAYCHUS
H Ha HAXOXKIAEHHE DKCTPEMyMa

Bxonnoii korrpons: Gecena.
Texymuii kouTpons:
IlpakTiyeckas pabora Ne 16 u
No 18.

Obsizarensuas  kourpombuas
pabora Ne 3.

Onenka:

Pe3yNBTaTHBHOCTE paboTs!
yJalerocs,

IlepBooGpasnas u
HHTErpaJt

Osnakomiienue ¢ mousTHeM HHTErpana u
nepBoodpazHOH.

Bxonnoit xonTpons: Gecena.
Texymuii kouTpoNE:




Wsyuenne npasuna seravicaenus epBoobpazHoil n [paktiyeckas paGora Ne 32 u |
TeopeMsl Hetorona—JleitGuuia. Ne 33.
Pewenye 3anay na ceasp IepBo0bpas ol u eé ITposepounas pabora Ne 20,
TIPOU3BOHOIMA, Orneunka:
BLIMHUCIICHHAE NIEpBOOOpasHol /11st JaHHOM (ByHKIMM. PE3YILTATHBHOCTE paboThl
Pelenye 3a/1a4 Ha npuvenenye WHTEerpana s yyaierocs,
BEIYHCIICHUS yUYEHHE OTBEYaTh Ha
(usuyeckux BenmwumH 1 TOmANEI. [I0CTaBJIEHHBIH BOIpoc,
YPABHEHUA U
HEPABEHCTBA
YpaBuenun u Osnakomiense ¢ mpocredimmmvu CBENICHUSIMH 0O Bxoano#t  kontpoms:  yermas
CHETEMbI KOPHAX airedpandeckuX ypaBHEHUH, ORI THIMY Oecena.
YPaBHeHWiH ACCIICI0BaHNS YPaBHEHUH H CHCTEM YpaBHEHHIL. Texymuii KoRTPOID:
Hepasencrra n Wsyuenue Teopun paprOCHIBHOCTH YPaBHEHHH 1 e& YeTHBI onpoc.
CHCTEeMBI IIPUMEHEHHSI. Brmonnenne  mpaktiueckoit
HEPABEHCTB ¢ IloBTOpenwne 3anucu PELICHHMSI CTaHIAPTHHIX paborer Ne 11, Nel2.
ABYMs YPaBHEHHH, MPUEMOR Onenka:  pesynsTaTUBHOCTH
lepeMEeNHbIMHE IIPE0OPa’OBAHKS YpaBHEHHMIH Tst CBEJIEHUS K paboter  ofyuaromierocst mpu
CTaH/IApPTHOMY YpaBHEHHIO. BRIIIOTHEHHMH — 3aJIaHuif  Ha
Petmenye panuonansuex, HPPalHOHATBHEIX, Y4eOHBIX 3aHSITHIX
[IOKA3aTeNEHBIX ¥ TPUHTOHOMETPUYECKUX YPABHEHHH 1
CHCTEM.,
Henions3osanne croiicrs u rpa@uKoB GyHKIHH jyIs
peleHus
ypaBnenuit. [ToBropenne ocHOBHBIX IpUEMOB
PeIICHHA cucTem. Pemmenue ypapuenuis ¢
UPHMEHCHHEM BCeX MPHEMOR (pa3iloiKeHus Ha
MHOKHMTEIIH, BBEJICHUS HOBBIX HEH3BECTHBIX,
TO/ICTAHOBKH, rpaduyeckoro MeToia). Pemrenne
CHCTEM YPaBHEHMH C IPUMEHECHHEM PA3JIHUHBIX
C11oco00B. O3HAKOMIIEHNE ¢ OBITHMK BOIIpOCAMH
PeICHUS HEPaBEHCTR U
HCIIONb30BAHKE CBOHCTR M rpaduKos GyHKIit pu
PCLICHHN HepaBeHCTB PenieHne HepapeHcTs u cuctem
HCPABCHCTB C NPHMEHEHHEM PA3IHYHEIX CIIOCOBOE.
[Ipumenenne Matemaruueckux MeTo08 JUTsl pelieHns
COACPKATE/IEHBIX 3a/1a4 W3 PasIiuHbIX 06/1acTei
HayKn W nipakTuie. MuTepnpernpoBanye pesysraros
C YUYETOM peallbHbIX OrpaHHYECHHUI.
JNEMEHTbI
KOMBUHATOPH
KH, TEOPUHU
BEPOSITHOCTE
nn
CTATHCTHUKHU
Ocuoeunle Msyuenue npasuna KOMOHMHATOPHKH ¥ IIpHMEHEHHE | BXOIHOMN KOHTPOIIb:  YCTHas
NOHATHR TIPY PCIICHUH KOMOMHATOPHBIX 3414y, becena.
KoMOHHATODHKR Pemrenue KOMOMIATOPHBIX 33184 METOIOM nepedopa | Texymmii KOHTpOIIL:
H I10 [IPaBUJTY YMHOMKEHUSI, Yerusrit onpoc.
Osnakomienwe ¢ monsTusIMK KOMOMHATOPHKH: Bemonsenne — npaxruueckoit
PasMEIlCHHAMH, paboTer 2 u 3.
COMCTANMAMHE, IEPECTAHOBKAME U GOPMYIaMy 1Tg Ouenka:  pesynsTaTtEBHOCTH
HX BBIYHCIICHHS. paboter  ofyuaromerocs rpu
ObwbsicHenue 1 npuMeHeHue dopmyir s BBIIOJIHCHUY  3ajianuii  Ha |




DopmyIIHpOBAHAE U JIOKA3BIBAHHE OCHOBHbIX TeopeM
0 PacCTOSHHUAX (TEOPEM CYINECTBOBAHIS, CBOMHCTRA).
Vi3o0paxenne Ha yeprexax u MojesTax PacCTOsTHUS W
000CHOBAHME CBOMX CYK/ICHMUIA. Onpenenenne u
BBIYMCIICHHE PACCTOSIHUIH B

pocTpancTse. [Ipamenenue Gopmyir u TeopeM
TUTAHUMETPHH JITIs

PelIeHus 3a1aH.

Osnaxomienue ¢ monsrrem napaieTbHOIo
[TPOCKTHPOBAHUS U €0 CBOHCTBAMM.
Dopmynuposanue meopemoi 0 niowaou
OPMOONANLHOU RPOCKYUY MHO20Y20NbHUKA.
IIpumenenne Teopun [uis 060cHOBAHNS IOCTPOCH M
H BBIYHCTICHUH.

ApPryMeHTHPORAHHE CBOMX CYXKACHHUH O B3aHMHOM
PACMONOKEHHH IPOCTPAHCTBCHHAIX (GHTyD.

Muororpanmuxn

Ornmcanue u xapakrepucrika PasIHYHBIX BUJIOB
MHOTOTPAHHUKOB, IEPEUUCITICHHE UX 3IEMEHTOR M
CBOMCTR,

H3obpaskenre MHOrOrpaHHUKOR ¥ BLITOTHEHME
MOCTPOSHHS Ha

H300paXKeHUsIX ¥ MOENSIX MHOI'OTrpaHHUKOB.,
Beruncnenue maneiHbx snemMenToR 1 YTJIOB B
IIPOCTPAHCTBEHHBIX KOHDHIYpanysxX,
apryMEHTHPOBAHHE CBOUX CYXKICHUM,
XapakTepHCTHKA H H300pakeH e ceqeHus,
paseépmeu

MIHO202paANNUK08, BLIYMCICHUE MITOIaneH
IIOBEPXHOCTEH,

[ocrpoenue npocredinmix cevennii Ky0a, IIpH3MBI,
TIHPAMHE/TBL.

[Ipumencnue daxTos u caemenuin us IUIAHUMETPHH,
Osznaxomnenue ¢ Bugamu CHMMETPHH B
TIPOCTPAHCTBE,

bopmymuposanne OIpPENeNeHnii U CBOUCTR.
XapaxrepucTuka CHMMETPHH TeN BPaIeHns 1
MHOTOIPaHHHKOB.

[Ipumenenne cpoitcTn CHMMETPHH IPH PEIICHUH
3a/ay.

HMenonszopanue npuobperéHubx sHammiy st
UCCICI0BAHUS |

MOJZICIIMPOBAHHUS HECIIOIKHBIX 3a/a4.
Wzobpaskenne ocHOBHBIX MHOTOI'PaHHUKOB U
BLITOMHCHUE PHCYHKOB [T0 YCIOBHSM 3a/1aY.

Bxopnolt  konrpons:
Oecena.

Texymmit konTpos:
Yeruslit onpoc.
Brmonrenue
padoTsr Ne 3 Ned
Onenka Pe3yNLTATABHOCTH
pabotel  ofydarouierocs mpu
BLUIONTHCHUY  3aJaHuidl  Ha
Y4EOHBIX 3aHITUSIX

yCTHas

MPaKTHYECKOM

Tena m
NOBEPXHOCTH
Bpamenus

OsuakoMienne ¢ Bugamu Ter BpaLeHHS,
dbopmymuporanie nx

ONPEJENECHNH U CROKCTB.

DOpMYTHPOBAHUE TEOPEM O CCUCHHH mapa
TIIIOCKOCTBIO M [JIOCKOCTH, KACATE/IBHOM K cdepe.
XapaxrepucTrka u H300paXKEHHE TeN BPalleHus!, HX
PasBEPTKH,

CeUEHM.

Pemenue 3anaq na nocrpoenue CEYeHUIA,
BEIYHCIICHHE JUTHH,

Bxonmno#t komTpons: yeruas
Decena.

Texymmit xonTposs;

Yerusni onpoc.

Brimonsenne

IIPOBEPOYHOi paboTsr No 5,
Ouenxka PE3yIBTATHBHOCTH
pabotsr  obyuaromierocs npu
BBIIOJHEHHH — 3adaHuii  Ha
Y49eOHBIX 3aHATHIX




paccTosnui, yrios, muomanei. [posesenne
AOKA3aTEBHBIX PACCYKACHHI [TPY PEIICHHH 32134,
[Ipumenenue croiicTr CUMMETPHHX IIPH PELICHUH
3aJ1a4 Ha Teja

Bpalledus, KOMOHHAIHIO Tel.

Wzo6pasenue OCHOBHBRX KPyIIBIX TeN 1
BBITOTHEHUE PUCYHKA 10 YCIOBMIO 3a/1a4Hy.

Usmepenus
B reOMeTpuU

OsHakoMITeHHE ¢ IOHATHSIMY TLIOIANA 1

00bEMa, AKCHOMAMH K CBOMCTBAMH.

Pemmenve samay Ha BrrmCICHKe TIOMAzEH MWTOCKHX
buryp c

[I[PUMCHEHUEM COOTBETCTBYIOLIEX (OPMYIT U
(haxToB u3 raHUMeTpPHY. Wsyuenune TeopeMm o
BBIMHC/IEHHH 00BEMOB IPOCTPAHCTBEHHBIX TEJI,
PCHLICHHE 33124 Ha IpEMeHeHke GopMy.T

Bxonoi
Decena.
Texymuii kouTpons:

Yerublii onpoc.

Bouronmnenne  npaxraweckoit
paborst No 7 1 Ne 8.

Ouenka Pe3y/ILTaTUBHOCTH
paboTel - obyuaromerocs npu

KOHTpPOJIb:  yCTHAS

BI9uCIeHns 00bEMoB. Mayuenue dpopmyn s BRIMONHEHHH  3aJaHuii  Ha
BBITHCIIEHHS TIIOMA/IeH TOBEPXHOCTEH y4eOHBIX 3aHATUAX
MHOIOTPaHHHKOB H TeJl BPAILEHMUS. ObsizatenbHas  KOHTpONbHAS
O3HaKOMIIEHHE ¢ METOIOM BBIYHCIICHHS TIIOLIAMK pabora Ne2
NOEBEpXHOCTH chepsl. Pemenue 3a/1ay Ha
BBIYHCIICHUE II0MaNeH MOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEIT.
Koopaunate: u Osnakomienue ¢ nonstuem BeKTOpa. M3yuenue Bxoxmoit  xonTpoms: ycrmas
BEKTOPBI ACKAPTOBOW CHCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, Oecena.

TIOCTPOCHHME 110 33/IaHHLIM KOOPAMHATAM TOYEK U
ILIOCKOCTEH, HAX0M/IGHHE KOOPMHAT TOUEK.
Haxosxnenve ypasrenuii OKPYIKHOCTH, chephl,
II0CKOCTH. Bhraucnennue pacerosumis MEHKILY
TOYKAMH.

Wsyuenwe cpoiicrs BEKTOPHBIX BEJIMYKH, [IPABKIT
PasIOEHHs BEKTOPOB B TPEXMEPHOM [IPOCTPAHCTEE,
[IpaBUJI HAXOXIEHUS KOOPAUHAT BEKTOPA B
POCTPAHCTBE, TIPABKII ACHCTBAIH C BeKTOpamu,
3aJIaHHBIMH KOOPIHHATAMH,

[Ipumenenwe Teopun npu permenmm 3a/1a4 Ha
AEHACTEHS C BEKTOPAMH.

Mzyuenne cxansproro nponzeencuus BEKTOPOB,
BEKTOPHOTO

YPaBHEHHMS NPAMOH U 1utockocTd. [Ipumenenne
TCOpWH IIPH pELIEHHH 3a/1a4 Ha NCHCTBHS ¢
BCKTOpAaMH, KOOPIHHATHBIH METO/I, IPUMEHEHHE
BCKTOPOB JUTH BLIYHCIIEHHS BETUYHH YIIIOB H
PacCTOSHUM,

OsHakomrenue ¢ jokazarenscreamu Teopem
CTEPEOMETPHH O B3AHMHOM PACHOIOKEHHH PAMBIX H
TIIOCKOCTCH ¢ HCHOL30BAHMEM BEKTOPOB.

Texynmi KouTpons:
lpakTiueckas paGora Ne 16.
Yerablit onpoc.

Ouenka:  pesymsrarneHOCTH
pabotel  obyuaromerocs mpu
BLIIONHEHMHM  3a/aduif  Ha
Y4eOHBIX 3aHATHIX







