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MOSACHUTEJIBHAS 3AIINCKA

[Iporpamma oOmieoOpa3zoBarenbHO yueOHON aucuuiuinHa «MaTtemaTuka
npeaHasHadeHa A u3ydeHus  marematukn B BUCT, peanusyromem
0o0pa3oBaTeIbHYI0 TPOrpaMMy CpeIHero oOIIero ooOpa3oBaHHs B Mpeaenax
OCBOEHHUS MMPOrpaMMbl MOJATOTOBKH CHELIMAINCTOB CPEIHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBaHuit ®I'OC cpeanero obiero
oOpa3oBaHusA, TMPEABSIBISIEMBIX K CTPYKType, COJIEpXKAHUI U pe3yJibTaraM
OCBOCHHS  y4eOHON  JucuuIuimHel — «MaTtemaTuka», B  COOTBETCTBUM  C
PekoMeHtaiusiMu 10 OpraHU3alluK MOJYYEeHHsI CpeIHEro oOIero oopa3oBaHUs B
npenenax OCBOCHMsI 00pa30BaTENIbHBIX MPOrpamMM CpelHero npodeccuoHaIbHOro
oOpa3zoBaHus Ha 0a3e OCHOBHOIO 00IIEero oOpa3oBaHUS C y4eTOM TpeOOBaHUU
denepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M TOJy4aeMOu
npodeccud WU CHEIUANTbHOCTA CPEAHET0 NpodecCHOHATBHOTrO 00pa3oBaHUs
(mucbmo JlemapTraMeHTa TroOCyIapCTBEHHON TMONUTHKKA B cdepe TMOATOTOBKU
pabounx kajapos u AI1O BUCT ot 17.03.2015 Ne 06-259).

Conepxanue mnporpamMmbl  «MaTeMaTukay HAIpaBIeHO Ha JOCTH)KEHUE
CJIeIYIOUINX LIETIeH:

* o0ecrieyeHue C(HOPMUPOBAHHOCTU TMPEJCTABICHUH O COIMAIBHBIX,
KyJbTYPHBIX U UCTOPUYECKUX (haKTOpaX CTAHOBJICHUSI MAaTEMAaTUKHU;

* obecrnieueHne CGHOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHUYECKOTO U
MaTEeMaTUYECKOTO MBIIIJICHUS;

* obecrieuenre chOpMUPOBAHHOCTH YMEHHI MPUMEHSTHh MOJYICHHBIC 3HAHUS
MIPY PEIICHUU PA3TMYHBIX 33/1a4;

» obecnieueHue chOPMUPOBAHHOCTH MPEJCTABICHHN O MaTeMaTHKE KaK YacTH
0O0IIeYeIOBEYECKON KYIbTYPhl, YHUBEPCAJIHLHOM S3bIKE HAyKH, IO3BOJISIONIEM
OTHMCHIBATH U U3Y4YaTh PealbHBIC MPOIECCHI U SIBJICHUS.

B mporpammy BKITIOUEHO CozepiKaHHE, HAMpaBleHHOE Ha (OPMHUpPOBAHUE Y
CTYJCHTOB KOMIIETCHIINM, HEOOXOAUMBIX IJis1 KadecTBeHHOTro ocBoeHus I[ITICC3
Ha 0a3e OCHOBHOro oOImero o0Opa3oBaHUs C IMOJYYECHHEM CpPEeIHEro oOIIero

00pa3oBaHUsI.



OBIIIAS XAPAKTEPUCTUKA YYEBHOM JUCIUIIJIMHBI
«MATEMATHUKA»

Marematuka  ABISETCS (byH1aMEeHTaIbHON o0ureo0pa3zoBaTeabHON
JUCHUIUIMHOW CO  CJIOXKUBIIMMCSI YCTOWYMBBIM COJCp)KaHHMEM U  OOIIUMHU
TpeOOBaHUSMHU K TTOATOTOBKE 00YyYaIOIIUXCS.

IIpu  ocBoenun  cnemuanbHoctd  CIIO  rymanutapHoro  mpoduis
npodeccuoHaIbHOr0 00pa3oBaHUs MaTeMaTHKa HU3ydaeTcsi Ha 0a30BOM YPOBHE
®I'OC cpennero odiero oopa3oBaHusl.

OO6mue 1enyu U3ydeHUs MaTeMaTUKU TPAJAUIIMOHHO PEATU3YIOTCS B UEThIPEX
HaIpaBJICHUSIX:

1) obmiee mpeacTaBiaeHre 00 UACSX U METO/IaX MaTeMaTHKH,

2) MHTEJJIEKTYyalbHOE PAa3BUTHE;

3) oBnajeHUe HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMHU U YMCHUSIMU,

4) BocniuTaTeIbHOE BO3JICHCTBHE.

[IpodunbHas cocrtapusitomas OTpakaeTcsi B TPEOOBAHHMSIX K IMOATOTOBKE
00Oy4Jaromuxcs B YaCTH:

* o0mieil cucTeMbl 3HAHUU: COAEpPIKATEIbHBIE MPUMEPHl HCIOJIb30BAHUS
MaTEMaTUYECKUX UJIE U METOAO0B B MPOPECCUOHAILHOMN JEATEIBHOCTH;

* YMEHHWIl: pa3nuyre B YpPOBHE TPeOOBaHMI K CIIOXKHOCTH TPUMEHSIEMBIX
aITOPUTMOB;

* TPAKTUYECKOTO WCIIOJNB30BAHUSA TPUOOPETCHHBIX 3HAHWA UM YMEHUIL:
WHIUBUIYaIbHOTO YYEOHOTO OIbITa B TOCTPOCHHH MATEMaTUYECKUX MOJCIEH,
BBITIOJIHEHUU HUCCIIEI0BATENbCKUX MTPOEKTOB.

Conepxanne y4eOHOW JAWCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMU COJIEP’KATEIbHBIMU JIMHUSIMHA O0yUYEHUSI MAaTEMATHKE:

e anreOpavueckas JMHUS, BKIIOYAIONIAs CHUCTEMAaTU3alMI0 CBEICHHUN O
YHUCax; M3y4YeHHE HOBBIX U 0000IIEHHE paHee N3YyUYCHHBIX omnepalnii (Bo3BeACHUE
B CTENEHb, U3BJICUCHUE KOPHS, JorapudmupoBaHUE, CHUHYC, KOCHHYC, TaHTEHC,
KOTAHI€HC U OOpaTHbIE K HUM); U3yUYE€HUE HOBBIX BUJIOB YUCJIOBBIX BBIPAKEHUN U

dbopMyIT; COBEPIIEHCTBOBAHNE MPAKTUUYECKUX HABBIKOB M BBIUYHMCIUTEIHLHOU



KyJbTYpbl, paclIMpEHHE U COBEPIICHCTBOBAHUE alreOpanvecKkoro amnmapara,
c(hOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE, M €ro NPUMEHEHHE K PEIICHUIO
MAaTEMAaTHYECKUX U MPUKIIAIHBIX 33]1a4;

* TEOPETUKO-PYHKIIMOHAIbHAS JIMHUSA, BKJIIOYAIOIIAs CHUCTEMATHU3AIMI0 U
pacuiupeHue cBeAeHUM 0 (PYHKIUAX, COBEPIICHCTBOBAHUE rpaUueCKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMM HAECSIMH M METOAAMH MaTEMATHUYECKOrO aHalu3a B
o0beMe, TO3BOJISIONIEM MCCIIEAOBaTh JJIEMEHTapHble (YHKIIMKM U peIlIaTh
npocTeuime reoMeTpuueckue, (GU3NYECKUe U Apyrue MpUKIagHbIe 3a/1auu;

* JIMHUSL YPAaBHEHMH M HEPABEHCTB, OCHOBAaHHAasi Ha TIOCTPOCHUU U
UCCJIEIOBAHUN MAaTEMAaTUYECKUX MOJIeJIed, MepeceKaroascs ¢ anredpanyeckon u
TEOPETUKO-QYHKIIMOHATBHON  JIMHUSIMHA W BKJIIOYAIONIas  pa3BUTHE, W
COBEPIIICHCTBOBAHUE TEXHUKHU alreOpanuecKux MpeoOpa3oBaHUN ISl pelieHUs
ypaBHEHU, HEPABEHCTB U cUCTEeM; (OPMUPOBAHUE CIIOCOOHOCTH CTPOUTH H
UCCJIEA0BaTh MPOCTEHIINE MATEMAaTUYECKHE MOJENH MPU PELICHUH MPUKIaTHBIX
3a/1ad4, 3a1a4 U3 CMEKHBIX U CIIEIUAJIbHbBIX TUCIUIUINH;

* reoMeTpuyecKas JIMHHS, BKIIOYAIOWIAs HAMJISIAHBIE TIPEACTABICHUS O
IPOCTPAHCTBEHHBIX (PUTYpaX U U3yUEHUE HX CBOMCTB, (HOPMUPOBAHUE U PA3BUTHE
POCTPAHCTBEHHOTO  BOOOpa)XEHUS, PA3BUTHE CIOCOOOB  T€OMETPHUECKUX
U3MEPEHUH, KOOPJAMHATHOTO W  BEKTOPHOIO  METOJOB  [Ji1  pELICHUs
MaTE€MAaTHYECKUX U MPUKIATHBIX 33]aY;

* CTOXAaCTHYECKas JIMHHS, OCHOBAHHAS HA PA3BUTHU KOMOMHATOPHBIX YMEHUH,
MIPEICTABICHUN 0 BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX
OKPYKaIOIIEr0 MUpa.

B TemarnueckoM TmuIaHe MporpaMMbl y4eOHBIM MaTepuan MpeACcTaBiIeH B
dbopMe dYepemyromerocss pa3BepThIBAHUS OCHOBHBIX COJEPXKATCIbHBIX JIMHHUHA
(anrebpanyeckol, TEOPETHKO-QYHKIIMOHAIBHOW, YpPaBHCHWH W HEPABEHCTB,
F€OMETPUYECKON, CTOXAaCTUYECKOW), 4YTO MO3BOJISIET THOKO MCIOJIb30BAaTh HUX
PacCIONOKEHHE UM B3aUMOCBSI3b, COCTABIATh PAOOUYMM KalleHAAPHBIA IUIaH, MO-

pa3HOMy uepeqysi yuyeOHbIe TeMbl, y4UThIBas Mpoduiib MpoPecCUOHATBLHOIO



oOpa3oBaHus, cnenuduky ocBaupaemon crnenuanibHoctu CIIO, riyOuny nzydeHus
MaTepuaia, ypoBEHb MOATOTOBKH CTYICHTOB IO MPEAMETY.

N3yuenne o6meoOpazoBatenbHON yueOHOM AUCHUILIMHBI «MatemaTuka
3aBepIIAeTCs MOABEACHUEM HTOTOB B (pOpMe HK3aMEHa B paMKax MPOMEXKYTOUHOM
aTTecTaluu cTyneHToB B poiecce ocBoeHus [TICC3.

MECTO YYEBHOHU JUCIHUILJIUHBI B YYEEHOM ILJIAHE

YueOHast aucuuiiiHa «MareMaTtuka» SBISETCS YYeOHBIM TPEAMETOM
oOs3aTenbHONM TpenMeTHOM oOnactu «Marematuka U uHpopmatukay DPI'OC
cpeaHero oo1Iero 0opa3oBaHusl.

B yue6nom mnane IIIICC3 yuebnas nucuuruinHa «MartemaTukay BXOIUT B
coctaB 00mUX 00Ie00pa30BaTENbHBIX YUEOHBIX TUCHUIUIMH, (HOPMHUPYEMBIX H3
o0s3aTenbHBIX peAMeTHBIX oOnacteit ®I'OC cpexnero obmiero oopa3oBaHus, AJis
cnemanbHoctd  CIIO  rymanutapHoro  mpoduias  NpopecCHOHATBHOTO
o0Opa3zoBaHUs.

PE3VJIbTATBI OCBOEHUS YYESHOM JUCITUTLINHBI

OcBoenue cofepkanusi ydeOHON AuCHMIUIUHBI «MaTteMatrnkay oOecreuynBaeT
JOCTHXKEHUE CTYICHTaMU CIEAYIOIMNX KOMIETSHIIH:

OcBoenue coepkanus y4eOHOU AUCHMIUIUHBI «MaTemaTuka» obecrieunBaeT
JTOCT)KEHUE CTYIEHTAMHU CIEAYIOIIUX PE3YIbTATOB:

* TUYHOCHDBIX:

— c(OPMHUPOBAHHOCTH TNPEACTABICHUI O MaTeMaTHKE KaK YHHBEpPCATbHOM
A3bIKE HAYKH, CPEJICTBE MOJCIUPOBAHUS SBJICHUN U MPOLECCOB, UIEAX U METOAAX
MaTeMaTHKH;

— TIIOHMMaHuE€ 3HAYMMOCTH MAaTeMaTHKH [UIsI HAyYHO-TEXHHYECKOTO
nporpecca, C(HOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe Kak K 4YacTH
OO0IIIeUeIOBEYECKOW KYJIbTYpbl Yepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHUSA
MaTeMaTHKH, PBOJIIOIMEN MaTeMaTUYSCKUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaKeHUS,

AITOPUTMUYECKON KYIbTYpPbl, KPUTHYHOCTH MBIIUICHHS Ha YPOBHE, HEOOXOIUMOM



ISt Oynymed mpoeCcCHOHAIBPHON EeATeTLHOCTH, IS TPOAOHKCHUS 00pa30BaHMS
1 caM000pa30BaHMs;

— OBJIAJICHHNEC MAaTEMAaTUYCCKUMHU 3HAHUSAMH U YMCHHSIMHU, HCOOXOAMMBIMH B
MTOBCEAHEBHOM KU3HHM, JJII OCBOCHHSI CMEKHBIX €CTCCTBCHHOHAYYHBIX JTUCIUILTAH
U JUCIHHIUIMH TPOo(EeCCHOHATBHOTO IHKJIA, IS IOJIy4YeHUs oOpa30BaHUS B
obJacTsax, He TPEOYIOMUX YIITyOJIeHHON MaTeMaTHYeCKON MOTOTOBKY;

— TOTOBHOCTH M CIOCOOHOCTP K OOpa3oBaHHWIO, B TOM YHUCIC
caM000pa30BaHUIO, Ha MPOTSHKCHUU BCEH JKU3HHU; CO3HATEIHLHOE OTHOIICHHE K
HENIPEPHIBHOMY O00pa30BaHUIO0 KaK YCIOBUIO YCIEHTHOW MPOPECCHOHAIBHON W
OOIIECTBEHHOH NESITEILHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSATEIBLHON TBOPYECKON W
OTBETCTBCHHOM JICATEILHOCTH;

— TOTOBHOCTh K KOJJICKTHBHOM paboOTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTeiIbHON,  OOIMIECTBEHHO  MOJIG3HOH,  Yy4eOHO-HMCCIeI0BaTEIhCKOM,
TPOEKTHOW U APYTUX BHIAX JIEATEITHHOCTH;

— OTHOIIEHHWE K TMpo(eCcCHOHANBHON eATETHPHOCTH KaK BO3MOXXHOCTH
y4yacTHsl B pEIIEHWH  JIMYHBIX,  OOINECTBEHHBIX,  T'OCYIapPCTBCHHBIX,
0OIIeHAITMOHAIBHBIX TTPOOJIEM;

* MemanpeomMemmbix:

— YMEHHE CaMOCTOSTEIIBHO ONPENEISITh IeJIM ACSITEILHOCTH M COCTaBIISATh
TUIaHBl  JICSITEIBHOCTH; CAMOCTOSITENIBHO — OCYIIECTBISATh, KOHTPOJIUPOBATH H
KOPPEKTHUPOBATh JEATEIBHOCTh, HCIOIB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTIKEHUSI TIOCTABJICHHBIX I€JIe W peanu3alil IJIaHOB JeATEIbHOCTH,
BBIOWPATH YCTCIIHBIE CTPATETUU B PA3JIMYHBIX CUTYAIUIX;

— YMEHHE MPOJYKTUBHO OOMAThCS ¥ B3aUMOJCHCTBOBATH B IIPOIIECCE
COBMECTHOW  JIEATEIbHOCTH, VYMATHIBATH TMO3WIMH  JAPYTHX  YYaCTHHUKOB
NeSTENbHOCTH, Y (HEKTUBHO pa3peniaTh KOHMIUKTHI;

— BIAJCHUE HABBIKAMU TIO3HABATEIHHOM, Y4eOHO-MCCIIEIOBATEILCKON U

MIPOEKTHON JESATEIbHOCTH, HABBIKAMU pa3pelieHus MnpodJieM; CIOCOOHOCTh U



TOTOBHOCTh K CAMOCTOSITEIbHOMY MMOMCKY METOJ/IOB PEIlICHUs IPAKTUUECKUX 3a]1ay,
MIPUMEHEHUIO PA3JIMYHBIX METOJI0B MTO3HAHMUS;

— TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSITEJIbHOM HWH(OpMAIIMOHHO-
MO3HABATEILHON NESATEIHLHOCTH, BKIIOUAs YMEHHUE OPUCHTUPOBATHCS B PA3TUIHBIX
HUCTOYHUKAX MWHGOpMALUM, KPUTUYECKU OICHUBATh W HHTEPHPETUPOBATH
nH(pOpMaIHIO, MOTYyYaeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB;

— BIIQJICHUE SI3BIKOBBIMU CPEJACTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO
U3JlaraTh CBOIO TOUKY 3PEHHUS, UCIIOIb30BaTh aJIeKBATHBIC SI3bIKOBBIC CPEJICTBA;

— BJQJICHUE HaBBIKAMU T[I03HABAaTEIbHOW pedreKcur Kak OCO3HAHUS
COBEpIIAaEMbIX JCHCTBUM UM MBICIUTEIBHBIX TPOIIECCOB, HX PE3YyIbTATOB W
OCHOBAHUM, TPAHUI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX IMO3HABATEIBHBIX 3aJ1au U
CPEACTB IS KX JOCTHXKCHUS;

—  IEJICYCTPEMJICHHOCTh B  TOWUCKaX W  NIPHUHATUU pelIeHuH,
COO0OPA3UTENBHOCTD U UHTYUIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABIICHUI;
CIIOCOOHOCTH BOCIIPUHUMATD KPAaCcOTy U TAPMOHHUIO MUPA;

* NPeOMEemHbIX.:

— c(OpMUPOBAHHOCTH TPEACTABICHUM O MaTEeMaTHKE KaK 4acTH MHPOBOM
KyJIbTYphl M MECTE€ MATeMAaTHMKH B COBPEMEHHOW IMBWJIM3ALUU, CIOCO0axX
OTMHMCaHMs SIBJICHUI peajbHOr0 MUPAa Ha MAaTEMAaTUYECKOM SI3BIKE;

— c(opMUPOBAHHOCTH MPEACTABICHUM O MAaTeMaTUYECKUX MOHSATHSAX Kak
BAKHEUMIIMX MATEeMaTUYECKUX MOJIENAX, IMO3BOJAIOUIMX OINKCHIBAaTh W H3Yy4yaTh
pa3Hble MPOUECCHl U SIBJICHHS; MOHUMAHHE BO3MOXHOCTH AKCHOMAaTHYECKOIO
MIOCTPOCHHSI MATEMATHUYECKUX TEOPUIl;

— BJIAJICHUE METOJAaMHU JO0KA3aTeJIbCTB U AJITOPUTMOB PEUICHUS, YMEHUE HX
MIPUMEHSITh, IPOBOJUTD JI0Ka3aTEIbHbIE PACCYKICHUS B XOJI€ PEILICHUS 3a/1a4;

— BJAJCHUE CTaHJAPTHBIMU TMPUEMAMH PEIICHUS palUOHAIBHBIX H
UppAIMOHAIBHBIX, TTOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN
Y HEPaBEHCTB, UX CUCTEM; HCIOJIb30BAHHE IOTOBBIX KOMIBIOTEPHBIX MPOrpPaMM, B
TOM 4YHUCJE JUIsl TIOMCKA MYTHU PEIICHUS] U WIUTIOCTPALIMU PEIICHUsT YpaBHEHUN U

HEPABEHCTB;



—  c(hOpPMHUPOBAHHOCTh  MPEACTAaBICHUNA OO0  OCHOBHBIX  HOHATHSAX
MaTeMaTUYECKOr0 aHajau3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh
noBeAieHUe (DYHKLMI, HCHOJb30BAHUE IMOJYYEHHBIX 3HAHUU ISl ONUCAHUS H
aHaJIN3a peaJIbHbIX 3aBUCUMOCTEM;

— BJIAJICHUE OCHOBHBIMM IIOHATHUAMU O INIOCKUX U IIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, ©X OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh reOMeTpUYecKkue (PUrypbl Ha udepTexax, MOJENSAX U B pealbHOM
MUpE; MPUMEHEHNE U3YUYEHHBIX CBOMCTB reoMeTpuueckux Quryp u ¢hopmysn s
peLIEeHUs T€OMETPUUECKHUX 3a1a4 U 3a]1a4 C PAKTUYECKUM COJIEPIKaHUEM;

— c(OpPMHUPOBAHHOCTH MPEACTABICHUN O MpoOIeccax U SIBICHUSAX, UMEIOIIHNX
BEPOSATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUpE,
OCHOBHBIX IOHATHUAX DJIEMEHTAPHOM TECOPUU BEPOSATHOCTEW; YMEHUM HAXOIAUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUICHUS COOBITHMM B MPOCTEUIIMX MPAKTUYECKHUX
CUTYyalUsAX U OCHOBHBIE XaPAKTEPUCTUKH CIIyYalHbIX BEJIUYUH;

— BJIaJICHUE HABBIKAMU HCIIOJIb30BAHUA T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMMm
IIPU PELIECHUH 3a1a4.

TEMATHUYECKHUU YUYEBHBIN IJIAH JUCIHUITIMHBI
«MATEMATUKA»

[Ipu peanuzamuu comepkaHust 00Ieo0pa3oBaTEILHON YICOHOW AUCITUTIIIMHBI
«Matematuka» B mnpenenax ocBoeHus I[IIICC3 wa 0a3e OCHOBHOTrO OOIIETro
oOpa3oBaHHs C TMOJYYCHHEM CpeAHero oOmero o0pa3oBaHHUS MaKCHMAallbHAS
yuyeOHass Harpyska oOydwaromuxcsi cocTtapisier: mo cnenuaibHoctn CIIO
rymanutapHoro  npoduis  46.02.01  «JlokyMeHTanmMOHHOE  OOecreUYeHHE
yOopaBi€HUs U apxuBoBeaeHue» — 173 wyacoB. W3 Hux ayauropHas
(oOs3aTenbHasT) Harpy3Ka 00yJaroONIUXCsl, BKIIFOYAs TpaKTUYECKue 3ausaTus — 117
4acoB; BHEAayJAUTOpPHAsl CaMOCTOSTENIbHAsE paboTa CTyAEHTOB — 55 4acos;
KOHCyJIbTalus — 1.

Temarnyeckuid mJiIaH
‘ NQ ‘ Ha]/IMeHOBaHI/Ie TEM KO.]II/I'-IGCTBO qacoB




KoimmnuecTBo
ayIUTOPHBIX YaCOB | Camo
NPHU 04HOI popme cTos
Ma':;‘i[“am’ 00yuYeHust THe :11:
HATDV3K B T.4. —
APy BCero npaktu | PadoT
YeCKHUX a
3aHATHH
BBenenne 2 2
Paznen 1. Anreopa 72 50 19 22
1.1 | Pa3BuTHE NOHATHUA O YUCIE 4 2 1 2
1.2 | OCHOBBI TPUTOHOMETPUH 16 10 4 6
1.3 | KopHu, crenenu, u sorapu@msl 20 14 6 6
1.4 | ®yHkuuyu 1 rpa@uku 16 12 4 4
1.6 | YpaBHeHUS U HEpaBEHCTBA 16 12 4 4
Pa3znen 2. Hayana 49 35 14 14
MaTeMaTH4YeCKOIro aHaJIn3a
2.1 | IlocnemoBaTeabHOCTH 6 4 2 2
2.2 | [IponsBoHas 21 15 6 6
2.3 | IlepBooOpa3Hasi u HHTErpaj 22 16 6 6
Pa3nen 3. KomOunaropuka, ) 18 10 6 3
CTATHCTHKA U TeOpHs BEPOSITHOCTEM
3.1 | KomOunaropuku 8 4 2 4
3.2 | DneMeHThI TeOpHH BEPOSITHOCTEHN U 10 6 4 4
MaTeMaTH4YeCKOU CTaTUCTUKH
Pasznen 4. I'eomerpust 31 20 8 11
4.1 | KoopauHaThl 1 BEKTOPbI 10 6 2 4
4.2 | IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE 10 6 2 4
4.3 | MHOTOrpaHHUKHU U KPYIJIbIE TEJIa 11 8 4 3
Koncynprarmus 1
Hroro 173 117 47 55

COJIEP’KAHUE YYEBHOM JUCLUIIJIUHBI
BBEJEHHUE

MaremaTnka B HayKe, TeXHUKE, SKOHOMHUKE, HHGOPMAITMOHHBIX TEXHOJOTHAX
W TIPAKTUYECKOM neATeNnbHOCTH. llenmn u 3amaum M3ydyeHHs] MAaTeMaTUKU TIpU
ocBoeHu crieruaibHoctu CIIO.
AJITEBPA
Pa3BuTHe MOHATHSA O YHUCIE
Ilenble u panuoHanbpHbIe ymcaa. JledicTBuTenbHble uncia. [IpubmmkeHHbIe

BeIuKCIeHMA. KoMILIEKCHBIEC Ynca.



OCHOBbBI TPUTTOHOMETPHUHA
OcHOBHbBIE NOHATHSA

Pannannas mepa yrna. BpamarensHoe nerkeHne. CHHYC, KOCHHYC, TAHT€HC

1 KOTaHI€HC YHCIIA.
OcCHOBHbBIC TPUTOHOMETPHYECKHE TOKIECCTBA

®opmynsl  npuseneHusas. Dopmynbl  ciaoxeHus.  DPopmynbl  YABOCHUSA

@opMyJIbl NOJIOBUHHOTO yTJa.
IIpeoOpa3zoBaHus NPOCTEHIIMX TPUTOHOMETPHYECKUX BhIPasKeHUH

[IpeoGpa3zoBanre CyMMbl TPUTOHOMETPUUYECKUX (QYHKUUN B MPOU3BEACHHUE U
NPOU3BEACHUS B CYMMY. Bbwipaoswenue mpucoHomempuyeckux @yHKyull uepes
MAaH2EHC NOJIOBUHHO20 APSYyMeEeHmA.

Tpuronomerpuyeckne ypaBHeHHsI U HEPABEHCTBA

[IpocTeiimme TPUTOHOMETPUYECKUE YpaBHEHUS. IIpocmetiwiue
Mmpu2oHoMempuyecKue HepaseHcmaa.

OOpatHble  TPUTOHOMETpUYECKHE (YHKIMHU: aApPKCUHYC, apKKOCHHYC,
ApPKTAHT€HC.

Ilpakmuueckue 3anamua.

Panuanueiii MeTo1 n3MEpPEHUs YIJI0B BPAILICHUS U CBA3b C TPAJyCHOU MEPOU.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXKIECTBA, (POPMYINBI  CIOKEHUS,
yIBOGHUSA, TpeoOpa3oBaHWE CyYMMbl TPUTOHOMETPUYECKUX  (GYHKUUUA B
IpOU3BEJIeHUE, TPeoOpa3oBaHne MPOU3BEICHHUS TPUTOHOMETPUUECKUX (DYHKIUN B
cymmy. lIpocreiimne TpUroHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

OOpaTtHble  TpUrOHOMETpUYEeCKHE (GYHKIUH: AapKCHUHYC, AapKKOCHHYC,
ApPKTaHIEHC.

KOPHU, CTEIIEHU U JIOTAPUDPMBbI

Kopuu u crenenu. KopHu HaTypalbHOM CTENEHM W3 YWCIIA U UX CBOMCTBA.
CreneHn ¢ pauMOHAJBHBIMH IIOKa3aTelnsiMU, UX cBoiictBa. CreneHn c¢
JNEUCTBUTENBHBIMU TOKa3zaTtesiMu. Cegolicmea cmeneHu ¢ O0eucmeumenbHbim

nokaszameliem.

10



Jlorapugm. Jlorapudm umciaa. OCHOBHOE JOrapu(pMUUYECKOE TOXKAECTBO.
JlecsiTuuHble U HaTypajbHble Jorapudmel. [IpaBuia neiicTBuil ¢ jorapudpmamu.
Ilepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpa3oBanne  aaredOpamvyeckux  BbIpakeHuii. I[IpeoOpazoBanue
palMOHAIbHBIX, UPPALMOHAIBHBIX CTENICHHBIX, MTOKA3aTEIbHbBIX u
Jorapu(pMUYECKUX BbIPAKEHUN.

Ilpakmuueckue 3anamus.

Apudpmernyeckue ACHCTBUS HAJA YHUCIAMH, HAXOXICHUE TNPUOIMKEHHBIX
3HAUYEHUW  BEJIMYMH W  TOTPEIIHOCTEH  BBIYMCIECHHM  (aOCONMIOTHOM U
OTHOCHUTEJIbHOM), CPABHEHUE YUCTOBBIX BHIPAKEHU.

Brruncnenue u cpaBHeHUE KOpHEN. BBINOIHEHNE pacyeToOB C paAuKAIAMMU.

Pemenne uppaunoHanbHbeIX ypaBHeHUN. HaxoxaeHne 3HaYeHUM CTENEHEH C
panuoHanbHbIMU  TIOKazaTensamu. CpaBHenue creneHed. [IpeoOpazoBanus
BBIPAKECHUH, COACPKAILUX CTEIIEHU. Perienne nokasaTenbHbIX YpaBHEHUN.

Pewrenve npuknaaHelx 3aaad.

HaxoxneHune 3HaueHui Jorapupma 1O MPOU3BOJIBHOMY OCHOBAHHIO.
Ilepexox OT OOHOTO OCHOBaHUA K Jpyromy. DBbluucieHue u CpaBHEHHE
norapudmos. JlorapupmupoBaHre U NOTCHIUPOBAHUE BhIPAXKEHUH.

[TpubnurxeHHbIE BHIYMCICHUS U PELICHUs IPUKIAIHBIX 3a/a4.

Pemenne norapudMudecKkux ypaBHEHUH.

®YHKIUU, UX CBOUCTBA U I'PA®UKU

®ynknuu. OOnacTe oOmNpeneNeHuss W MHOXKECTBO 3HAaueHUW; rpaduk
byHKIIMH, TOcTpoeHHE TpadrKOB (DYHKITNI, 3aJaHHBIX PA3IMYHBIMHU CIIOCOOAMU.

CaBoiicTBa GyHkumnm. MOHOTOHHOCTb, YETHOCTb, HEYECTHOCTb,
OrpaHUYEHHOCTh, MEPUOAUYHOCTb. lIpoMexyTkum Bo3pacTaHuss MU yObIBaHWA,
HauOoNblllee W HaWMEHbILIEe 3HAYCHHSA, TOYKH OJKCTpemymMma. ['paduueckas
uHTepnperauus. llpumepsl (QYHKIMOHANBHBIX 3aBHCHUMOCTEH B  peajbHbBIX
npoueccax U sBIeHUsAX. Apupmerndyeckue onepauuu Haja QyHKOusMuU. CroxkHas

byukius (kommno3uius). [lowamue o HenpepvleHOCMU DYHKYUU.
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Oo6patnble ¢yukuuu. Obnacmb onpeoderenusi u 001ACMb  3HAYEHUU
oopamnot pynkyuu. I paghux obpammuoti pynkyuu.

CreneHnnble, nokKa3zareJibHbIe, Jorapupmuyeckue U
TpUroHomerpuuyeckue pynkuuu. O0paTHbie TPUroHOMeTpUYecKUe PYHKIIUN

Omnpenenenus PyHKIUNA, UX CBOUCTBA U TpadUKHU.

[IpeoOpazoBanust  rpadukoB. [lapamienbHBIE  TEpEHOC,  CUMMETPUS
OTHOCHUTEJIBHO OCEM KOOpJIMHAT U CUMMETpPHsI OTHOCHUTEIBHO Hayajla KOOpAMHAT,
CUMMETpPHUSI OTHOCHUTENIbHO MPSMOM Y=X, pacTSKEHUE M CXKAaThe BIOJb OCel
KOOpJIMHAT.

Ilpakmuueckue 3anamus.

[Ipumepsl 3aBUCUMOCTE MEXKAYy MEPEMEHHBIMU B pealbHBIX Mpolieccax U3
cMeXHBIX auciuiuiiH. Onpenenenne pyHkuuid. [loctpoenue u ureHue rpaduxkoB
¢ynkuuit. UccnenoBanune ¢yHkuuu. CBONCTBA JMHEWHOHN, KBaJpaTUYHOM,
KyCOYHO-IMHEWHOWM W  ApoOHOo-MHeWHoN  (yHkiuid. HemnpepbiBHBIE |
nepuogudeckue ¢pyHkuuu. CBoilcTBa U TrpaduKku CUHYca, KOCUHYCa, TAHTE€HCA U
koTaHrenca. Obpatueie GpyHKIMHA U UX Tpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE
dbyakuun. IlpeobGpa3zoBanus rpaduka QyHkiuu. [NapMoHHMUeckue KojaeOaHus.
[Tpuknaansie 3amauu. IlokazarenbHbie, JorapupMudecKue, TPUTOHOMETPUUYECKUE

YPaBHEHUS U HEPABEHCTBA.

YPABHEHUA U HEPABEHCTBA
YpaBHeHUs1 U CUCTeMbl YpaBHeHU#. PannoHanbHbIe, MppalOHAJIBHBIE,
[IOKA3aTeJNbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTH YpaBHEHH, HEPABEHCTB, CUCTEM.
OcHOBHbIE IPUEMBI UX PEIICHUS (Pa3JIOKEHUE HA MHOKHUTEIU, BBEJICHHUE
HOBBIX HEM3BECTHBIX, TIOJICTAHOBKA, TPpaUIECKUil METO).
HepaBencrBa. PanuonHanbpHble, HWpPpPAUIUOHAIBHBIE, IIOKA3aTEIbHBIE U

TPUTOHOMCTPHUUICCKHNEC HCPABCHCTBA. OCHOBHBIC IMPUCMbI UX PCHICHUA.
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Hcnosb3oBaHue CBOMCTB M Ipa@uKoB (PYHKUMIA MNPH PpPeLICHUH
YPaBHeHHI U HepaBeHCTB. MeTon uHTepBanoB. M300paxkeHre Ha KOOPAUHATHOU
IJIOCKOCTM MHOXECTBA pCELICHUNM YpaBHEHUHM M HEPABEHCTB C  JBYyMA
MIEPEMEHHBIMU U UX CUCTEM.

IMpuxkaagnbie 321244

[IpuMeHEeHnE MaTeMaTU4YEeCKUX METOJAOB [JIsl PELIEHUS COAEPKATEIbHBIX
3a/1ay U3 pa3IMdHbIX 00JIacTell HAYKU U MIPAKTUKU.

NHuTteprperanus pe3ynbTaTa, y4eT peaabHbIX OTPaHUYCHUM.

Ilpakmuueckue 3anamus.

Kopuu  ypaBHenuii. PaBHocunbHOCTH  ypaBHeHui. I[IpeoOpaszoBanue
ypaBHeHUd. OCHOBHBIE TIPUEMBI pEUICHUs ypaBHEHUU. PeleHune cucrem
ypaBHeHui. Mcmonb3oBaHHe CBOMCTB U TIpapukoB (GYHKIMM 71 pelieHus
YpaBHEHUI U HEPABEHCTB.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IocaenoBareabHocT. CrocoObl  3alaHusi W CBOMCTBA  YHMCIIOBBIX
IIOCJIEOBATEIILHOCTEN. [TonsiTue 0 npeaene IIOCJIEI0OBATEILHOCTH.
CymiecTBOBaHME TIpe/esia MOHOTOHHOW OrpaHUYEHHOW MOCIEN0BATEIbHOCTH.
CymmupoBaHue nocieoBaTelibHOCTeNH. beckoHeuHo yObIBaroias reoMmeTpudeckast
IIPOTpecCus U €€ CyMMa.

IIpousBoanasi. IlonsiTie 0 MPOU3BOTHON (PYHKIIUM, €€ T€OMETPUUYCCKHA WU
dusnueckuii cMpIc. YpaBHEHHE KacaTebHOU K Tpaduky pyHkimu. [IponsBoaHbie
CyMMBI, Ppa3HOCTH, IIPOM3BENECHMA, 4YacTHble. IIpoW3BOOHBIE  OCHOBHBIX
aneMeHTapHbIX (GyHKIui. [IpuMeHeHne mpou3BOIHON K HCCIEOBAaHUIO (DYHKITHIA
u moctpoeHuto rpadukoB. I[IpomsBomHble 0OpaTHON (YHKIMH W KOMIIO3WUIIUH
byHKIHN.

[Iprmepsl MCHONB30BaHMUS MPOWU3BOJHOW JUISI HAXOXACHUS HAWITYYIIETrO
pelmieHns B NPUKIAAHBIX 3a7adax. Bropas mpou3BOnHAs, €€ TEOMETPUYECKUN U
dbusnueckuii cMbica. HaxoxaeHue ckopocTH JiJisl mpoliecca, 3a1aHHOro (opMysioit

U rpauKOM.
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IlepBooOpa3Has u uHTerpaj. IIpumeHeHre onpenesIeHHOro HHTerpata s
HAXOXKJIECHUS IUIOIIAAU KpPUBOJMHEWHOM Tpaneuuu. Popmyna Herorona—
JleitOnuua. [Ipumepsl npuMeHEeHUs: UHTErpana B (PU3UKE U TEOMETPUHU.

Ilpakmuueckue 3anamus.

YucnoBasi Mocie0BaTeNbHOCTb, CIIOCOOBI €€ 3a/laHusl, BBIYUCIEHUS YJICHOB
nocienoBaTenbHocTU. llpenen mocnenoBaTenbHOCTH. beckoHewHO yObIBaroias
r€OMETPUYECKAs IPOTPECCHUSL.

[Ipon3BoiHAsI: MEXaHUYECKUI U TEOMETPUUECKUN CMBICT TPOU3BOIHOM.

VYpaBHenue kacarenbHOM B oOmem Buge. llpaBuna u  dopmynsl
muddepenurpoBanusi, TaOMUMIA  TPOU3BOAHBIX  DJIEMEHTApHBIX  (YHKIHMA.
HccnenoBanne pyHKIUMU C MOMOIIBIO Mpou3BoaHON. Haxoxnenue HauOoublero,
HAaUMEHBIIETO 3HAYEHUS U SKCTPEMATbHBIX 3HAUCHUN (DYHKIIMH.

WNurterpan u nepBoobpasznas. Teopema Hprorona—IJleitonuna. Ilpumenenue

HHTCTpaJia K BBIYUCICHUTO (1)I/I3I/ILICCKI/IX BCJINMYHH U HHOIHa,HGﬁ.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA
BEPOSITHOCTEWM
JJIeMeHTbl KOMOMHATOPUKH

OcHOBHBIE TOHATUS KOMOWHATOpHWKH. 3aJayd Ha TOJCYET 4Yucia
pa3MeInieHui, epecTaHoOBOK, coueTaHui. Pemenne 3amay Ha mepeOop BapUaHTOB.
®opmyna Ounoma HproroHa. CBolicTBa OWHOMHHAIBHBIX KO3 (OUIIMEHTOB.
Tpeyronbpauk Ilackans.

JJIeMeHThI TEOPUH BePOSTHOCTEM

CoObITHEe, BEpPOSTHOCTH COOBITHS, CIIOKEHHE M YMHOXXCHHE BEpPOSTHOCTEH.
[lonsiTe 0 HE3aBUCUMOCTH COOBITUM. J[MCKpeTHas ciaydyaiiHasi BEIMUMHA, 3aKOH €€
pacnpeneneHusa. UnciioBbIE XapaKTEPUCTHKH JTUCKPETHOM CIyYailHOM BEJIMYMHBI.
[TonsiTHE 0 3aKOHE OONBIINX YHCEIL.

JIeMeHTbI MATEMATHYECKOI CTATHCTUKH
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[IpencraBnenne naHHbIX (TaOIUIBI, gUAarpaMMbl, rpaduKu), TeHepabHas
COBOKYITHOCTb, BBIOOpPKA, cpefiHee apudmerndyeckoe, menaurana. [lonstue o 3agadax
MAaTEMAaTHYE€CKOW CTATUCTUKH.

Pemenune npakTrueckux 3ajad ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Ilpakmuueckue 3anamus.

Uctopust pa3Butusi KOMOMHATOPUKU, TEOPUH BEPOSTHOCTEH M CTATUCTUKHU U
UX POJb B Pa3IMYHBIX cdepax dYeNoBeYeCKOW >ku3HenesTeabHoCcTH. [IpaBuiia
KOMOUHATOpUKH. PernieHne KOMOWHATOPHBIX 3ajad. Pa3melneHusi, codyeTaHusi u
nepectaHoBku. bunom Herotona u tpeyronbauk Ilackans. [Ipuknagneie 3agayn.

Knaccuueckoe onpeneneHne BEpOSITHOCTH, CBOMCTBA BEPOSTHOCTEH, TeOpeMa
0 CyMMe€ BeposATHOCTeW. Beruucienue BeposiTHOcTel. IlpuknagHbeie 3agayu.
IIpencraBnenne YMCIOBBIX JaHHBIX. [[puKIagHbIC 3a1a4H.

IF'EOMETPUA
KoopauHatsl 1 BeKTOPBI

[IpssMoyTobHAs (OeKapToOBa) CUCTEMA KOOPAUHAT B MpocTpaHcTBe. DopMyna
PACCTOSIHUSI MEXKIY ABYMsI TOUKaMU. Y paBHEHUS cepbl, MIIOCKOCTH U MPSMOH.

Bekropel. Moayne Bektopa. PaBeHCTBO BeKTOpoB. C0KEHHE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. Pa3iokeHWe BEKTOpa MO HAIPABJICHUSIM. YTOII
MeXay IByMsa BekTtopamu. IIpoeknuss BekTopa Ha ocb. KoopamHaTel BekTOpa.
CkansipHoe IpOU3BEJIEHHE BEKTOPOB.

Hcnonp3oBanne KOOPAMHAT U BEKTOPOB IPU PELICHHMM MATEMAaTHYECKUX U
MPUKJIAJIHBIX 3a]1a4.

IIpsimble U JIOCKOCTH B MPOCTPAHCTBE

B3anmHoOe pacnosiokeHue IByX NpsIMBIX B mpocTpaHcTBe. [lapaienbHOCTH
npssMod u 1iockocTd. [lapamnenbHOCTh MIOCKOCTEN. [leprieHaAUKYISIPHOCTH
NpsAMON M TIOCKOCTHU. llepneHauKynsp ¥ HakJIOHHAs. YTOJ MEXAYy NpsSMOU U
IIOCKOCTBIO. JIByrpaHHbIi yroJ. Yron MEXKIY IJIOCKOCTSIMH.
[TeprieHAUKYISIPHOCTH JIBYX IUIOCKOCTEH.

I'eomeTpuueckue npeoOpa3zoBaHUsl MPOCTPAHCTBA: NapajlieNbHBIA TMEPEHOC,

CUMMCTpPHUA OTHOCHUTCIIbHO IINIOCKOCTH.

15



[TapannensHoe mnpoekTupoBaHue. Ilnomans OpPTOrOHANBHOM MPOEKIIUU.

N300pakeHne NpoCTpaHCTBEHHBIX QUTYP.
MHororpaHHuKHU

Bepuunsl, pebpa, rpaHd MHOTrorpanHuka. Pazseptka. MHOrorpaHHble yriibl.
Belnykiible MHOrorpaHHuku. Teopema Disepa.

IIpusma. Ilpsmas u HakioHHas npusMma. IlpaBuwipHas  npusma.
[Napanmnenenunen. Kyo.

IInpamuna. [lpaBunbHas nupamuaa. YceyenHas nupamuaa. Tetpasap.

CummeTtpuu B KyOe, B mapajuiesienuresie, B Ipu3Me U MUpaMu/ie.

Ceuenus kyOa, IpU3MBbI U TUPaAMUJBL.

[IpencraBienne ©O NpaBWIBHBIX MHOTOTpaHHUKax (TeTpa’rape, Kyode,
OKTaspe, AOJAEKa’APE U UKOCAIAPE).

Tejia ¥ IOBEPXHOCTH BpalleHUS

Hunuaap u koHyc. YcedeHHbl KoHyc. OCHOBaHME, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpa3yromas, pas3Beprka. OceBble CceUYeHUS U  CEUYCHHS,
napajuleIbHble OCHOBAHUIO.

Map u cdepa, ux ceuenus. KacarenbHas miockocTs K chepe.

HN3mepenust B reoMeTpuu

O6meM u ero usmepenue. MHTErpansHas ¢popmysa oobema.

@opmynbl  00beMa KyOa, MTPSIMOYTOJBHOTO TMapajuiefienuneaa, MpPU3MBI,
mwiHapa. Dopmynsl o0bema mnupamMuabl U KoHyca. DopMylnbl IIJIOLIAAH
MOBEPXHOCTEH IUIMHApPA U KoHyca. PopMyiibl 00beMa miapa U miomaan cheps.

[Tono6ue Ten. OTHOIIEHUS TUIONMIA/IEH MOBEPXHOCTEH U 00BEMOB MOIOOHBIX
Te.

Ilpakmuueckue 3anamusn

IIpu3Haku B3aMMHOTO PACIIOJIOKEHMS NPSMBIX. YTOJI MEXKIY HNPSIMBIMHU.
B3anmHoe pacnoioxkeHue npsmMbIX U INIOCKOCTEN. [leprieHnnKynsp u HaKJIIOHHAs K
IUIOCKOCTH. YTOJ MEXIy NpsSAMONM UM IUIOCKOCTBhIO. TeopeMbl O B3aUMHOM
PACIIOIOKEHUH IPSIMOM M TUIOCKOCTH. Teopema o Tpex neprneHauKyiIspax.

[Ipr3Haky 1 CBOMCTBA MapasUIENbHBIX U NEPIECHAUKYISPHBIX INTIOCKOCTEN.
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PaccrosiHre OT TOYKH 10 TIOCKOCTH, OT MPAMOM 0 MIOCKOCTH, PACCTOSTHUE
MEXAY  IUIOCKOCTSAMH, MEXIY  CKPEIIMBAIOIMIUMUCS  NPAMBIMH,  MEKIY
MPOU3BOJILHBIMU (PUTYpaMU B IPOCTPAHCTRBE.

[TapannenbHOE TPOEKTUPOBAHME M €r0 CBOWCTBA. TeopemMa O IUIOLIAIH
OpPTOrOHAJbHOM  MPOEKUMH  MHOTOYTrOJIbHUKA. B3anMHOE  pacrosiokeHue
MPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie Bunbpl MHOTOrpaHHUKOB. VX m3oOpaxenus. CedeHus, pa3BepTKH
MHOTOTpaHHUKOB. [lnomaas moBepxHOCTU. Buabl cuMMeTpuii B IMPOCTPAHCTBE.
CuMmMmeTpusi Ten BpallleHUsT W MHOTOIPAaHHMKOB. Beruucienuwe ruiomaaed u
00BEMOB.

Bekropel. [levictBust ¢ BekTtopamu. JlekapToBa cuCTeéMa KOOpPJIMHAT B
MPOCTPAHCTBE.

YpaBHEeHHE OKPYKHOCTH, c(epbl, TUIOCKOCTH. PaccTosiHne MeXay TOYKamu.
JIelicTBUS C BEKTOpaMH, 3aJaHHBIMU KoopauHaTaMu. CKaJsipHOE MPOU3BEICHUE
BEKTOpPOB. BEKTOpHOE ypaBHEHHE NMPSIMOU U TUIOCKOCTH. VICTIOb30BaHNEe BEKTOPOB
IIPU J10KA3aTEIbCTBE TEOPEM CTEPEOMETPUH.

JI7g BHEayIMTOPHBIX 3aHIATUM CTYIEHTAM HapsAy C pEIIEHHEM 3a4ay H
BBITTIOJTHESHUS MPAKTUYECKUX 3aJaHui MOKHO MPEIOKUTh TEMBI
UCCJIE0BATEIBCKUX U pepepaTuBHBIX pabOT, B KOTOPBIX BMECTO CEPHI OTAEIBHBIX
MEJIKMX 3a7a4 W YIpPaXHEHUU TMpeJiaratoTcs CIOKETHBIE 3aJaHus, TPeOyrolue
JUTMTEIIBHOW paboThl B paMKax OJHOM MaTeMaTHYCCKOW CHUTyalldd. ITH TEMBI
MOT'YT OBITh KaK HWHIWBHAYAJbHBIMH 3aJaHUSIMH, TaK M TPYNIOBBIMH IS

COBMCCTHOTI'O BBIIIOJIHCHHA NCCICA0BaHMI.
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Ilpumepnvie memot pegpepamos (00Kk1a008), uccied08amenbCKux npoeKmos

HenpepoiBHBIE 1p0o0OH.

[IprMeHeHne CI0KHBIX NPOLIEHTOB B SKOHOMHYECKUX pacueTax.
[TapannenbHOE TPOEKTUPOBAHUE.

CpenHue 3Ha4YCHHS U UX TPUMEHEHUE B CTATUCTHUKE.
BexTopHOe 3a1aHue NpsAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnoxeHue rapMOHMYECKUX KOJICOaHUM.

I'paduueckoe perieHrne ypaBHEHUN 1 HEPABEHCTB.
[IpaBunbHbBIE U MOJIYNIPABUIbHBIE MHOTOTPAHHUKH.
Konunueckue ceyeHus U ux NpUMEHEHUE B TEXHUKE.
[Tonsitue nuddepeHnnana u ero NPUIOKEHHUS.

Cxembl MOBTOPHBIX UCIIBITAHUN bepHyuiu.

HccnenoBanne ypaBHEHUN U HEPABEHCTB C TApaMETPOM.
Maremartnka B TyMaHUTAPHBIX HayKaXx.

[IpouieHTHI U KpeauT.

brookeT ceMbi.

MaremaTuka B 37aHUAX U yiunax Y Qsl.

MaremaTrnka HapOJOB MUPA.

Maremartnka U UICKYCCTBO: 3aJ10T Pa3BUTHUS KYJIbTYPBI.
['eomeTtpust B )KUBOIIUCH.

Marematnueckuil ananmu3 Mmy3siku X VII-XVIII BB.

Maremartnka B My3bIKE.

3arpsi3HEHHE OKPYKAIOMIEH cpenpl: reorpaduuecKuii ¥ MaTeMaTHICCKUN

ACIICKT.
EcTb 11 ku3Hb B kKamHe, Wi CUMMETPUST KpUCTAJIIOB.
Maremartnka 1 ICUXOJIOTHS.

Maremartrka B apXUTEKTYPE MUPOBBIX JOCTONPUMEUYATEILHOCTEN
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB JEATEJIBHOCTH

CTYAEHTOB
Coaep:xanue XapaKTepuCTHKA OCHOBHBIX BH/I0B /1eAATEIbHOCTH
o0yyeHus CTY/ICHTOB (HA YPOBHE Y4eOHbIX J1eiicTBHI)
Beenenue O3HaKOMJIEHHE C POJIBIO MATEMAaTUKH B HAyKE, TEXHUKE,

OKOHOMUKEC, I/IH(i)OpMaL[I/IOHHBIX TCXHOJIOTHUAX n
HpaKTHqGCKOﬁ ACATCIIBHOCTH. O3HakoMJIeHHE C OCJIsIMHA
" 3ada9aMU U3YYCHUA MATCMATUKU IIPU OCBOCHHUN

npodeccuii CI1O u cnermansuocteit CI1O

AJITEBPA

Pa3Burue mousiTus o

qucJjie

Brinonnenue apudMeTHIECKUX JACHCTBUM HAJl YHCIIAMHU,
coyeTass YCTHbIE U MHUChbMEHHBIE MpueMbl. HaxoxaeHue
NpUOTMKEHHBIX 3HAYEHUW BEIUYMH U TOTPEUIHOCTEH
BBIYMCIICHUH  (aOCONMIOTHOM W OTHOCHUTEIIHHOW);
CpaBHEHHE 4YHUCJIOBBIX BbIpakeHud. HaxoxneHue
OIIMOOK B MPEeoOpPa30oBaHUSAX M BBIYUCICHUSIX

(OTHOCHUTCA KO BCEM ITyYHKTaM MPOTrpaMMBbl)

KopHu, crenenu,

JorapupmMbl

O3HakOMJIEHHE C TIOHSTUEM KOpPHS N-i CTENEHH,
CBOMCTBAaMHU pPAJAMKaJIOB W IMpPaBWIAMH CpPaBHEHHS
KopHEU. DOpMyIuMpOBaHUE OIPEACICHU KOpPHSI W
CBOWCTB KOpHEH. BpluncieHrne W CpaBHEHHE KOPHEW,
BBITIOJIHEHUE MPUKUIKA 3HAYCHUS KOPHSL.
[IpeobpazoBaHue YKCIOBBIX M OYKBEHHBIX BBIPKCHHIA,
coAepKalux paJavKaibl. BbINOJHEHWE pacyeToB IO
dbopMmynaMm, coaepKalluM  paguKalbl, OCYIIECTBISS
HEOOXOJMMBIE  TIOJICTAHOBKM W MPeoOpa3oBaHMS.
Omnpenenenue  paBHOCUJIIBHOCTH  BBIPAKCHUU c

panukanamu. PemeHne HppanrOHANBHBIX YpPaBHEHHM.
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O3HakOMJIEHHE C IOHATHUEM CTENIEHU C ACHCTBUTEIBHBIM
nokasarenemM.  HaxoxneHune — 3HAaUYEHMH  CTEIICHH,
UCIIOJIb3Yd MNpU HEOOXOAUMOCTH HWHCTPYMEHTAIbHBIC
CpPEACTBA. 3alHCBHIBAHUE KOPHA N-U CTENEHH B BUJE
CTENEHU C JApOOHBIM TIOKa3aTelieM M  Hao0OpOT.
DOopMyJIMPOBAaHUE CBOMCTB CTEINECHEW. DBpruucienue
CTEIEHEW C palMOHAIBHBIM IOKA3aTEJIEM, BBIIIOJHEHHE
NPUKHUJIKM 3HAYEHUS CTEIEHH, CPaBHEHHUE CTEICHEM.
[IpeoOpa3zoBanre YMCIOBBIX U OYKBEHHBIX BBIPAXKEHU,
COJEpIKAIllUX CTEIEHW, NPUMEHSS CBOWCTBAa. PelieHue
NOKa3aTEIbHbIX  YpPaBHEHUH. O3HakoMJiIeHHE  C
NPUMEHEHHEM KOpPHEW M CTENEHEW IpU BBIUYHUCICHUU
CpPEAHUX, IEJICHUH OTPE3KA B «30JI0TOM CEUCHHUM.

Pemenue MMPUKIAJHBIX 3aa49 Ha CJIOKHBIC IIPOLCHTLI

IIpeoOpa3oBanue
ajireOpanvecKux

BbIPaKeHUM

Brimonnenue npeobpa3oBaHui BBIPAXKEHHM,
npuMeHeHue (GOopMys, CBA3aHHBIX CO CBOMCTBaMH
creneHeit u norapudmon. OmpeneneHue o00JacCTH
JOIYCTUMBIX 3HAYECHUHN J0TapuPMUYECKOTO

BhIpaKeHUs. Pemenne norapuMuueckux ypaBHEHUH

OCHOBBI TPUTTOHOMETPUM

OcCHOBHbBIC MOHATHUSA

N3ydyenue paauaHHOrO METOJa W3MEPEHUs YIJIOB
BpalllcHUI M MUX CBA3UW C TPagyCHOM MEpOM.
N300pakeHne yriioB BpalleHUS HAa OKPYKXHOCTH,
COOTHECEHHUE BEIIMYMHBI YIJa C €r0 PACIOJ0KEHUEM.
@opMyJIMPOBAHUE ONPEACICHUN TPUTOHOMETPUUYECKUX
GyHKIIMA 171 YTJI0B  TMOBOPOTa M OCTPBIX  YIJIOB
NPSIMOYTOJIBHOIO TPEYTOJbHHUKA U OOBSICHEHUE HX

B3aUMMOCBI3HU

OcHOBHbBIE

[Ipumenenue OCHOBHBIX TPUTOHOMETPUUECKUX
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TPUTOHOMeETPHYECKHUe

TOXICCTB JJIA BBIYHMCIICHUA 3HAYCHUM

TOXKAECTBA TPUTOHOMETPUYECKHUX (DYHKILIMIA 110 OJJHOM U3 HUX
IIpeoOpa3zoBanus N3yuenue  OCHOBHBIX  (OpPMYA  TPUTOHOMETPUH:
NPOCTEHIIMNX GopMynbl  CIOXKEHUS, YyIBOEHHUs, MpeoOpa3oBaHUs

TPUTOHOMETPHYECKHUX

BbIpaKeHU U

CYMMBbI TPUTOHOMETPUUYECKHUX (DYHKIIUI B IPOU3BEIECHUE

U TpPOU3BEICHHS B CYMMYy M MPUMEHEHUE TIpHU

BBIYHCIICHUH 3HAa4YCHUA TPUTOHOMETPHUYICCKOT'O

BBIDAXKEHUSI M yIpouleHuss ero. O3HaKOMJIIEHHE CO

CBOMCTBAMHM CUMMCTpPUHN TOYCK Ha eﬂHHHqHOﬁ

OKPYKHOCTH U IPUMCHCHUC UX JJIsI BBIBOJAA q)OpMy.TI

IMPUBCACHUA

Ipocreiimue
TPUIrOHOMETPHYECKHe

YPaBHeHHS U

Pemenue no popmynam u TpUrOHOMETPHUUECKOMY KPYTY

IPOCTENIINX TPUTOHOMETPUUECKUX YpaBHEHHUI.

[Ipumenenue oOUUX METOAOB pEUICHUS YpPaBHEHHI

HepaBeHCTBA (mpuBeleHHEe K JUHEHHOMY, KBaJpaTHOMY, METO]
Pa3NoKEeHUsT Ha MHOXKUTEIH, 3aMEHbI TIEPEMEHHON) TIPH
pElIeHNH TPUTOHOMETPUYECKUX YpaBHEHHM. YMeHue
OTMEUYaTh HAa KPYyre PEHICHHs MPOCTEUIIUX
TPUTOHOMETPUYECKUX HEPABEHCTB

APpKCHHYC, O3HakoMJieHHE C MOHSTHEM oOpaTHBIX

APKKOCHHYC, TPUTOHOMETPUUYECKUX (DYHKITHA.

APKTAaHIeHC YKciia W3yueHue omnpeneneHuil apkCHHyca, apKKOCHHYca,

apKTaHTeHca uncia, GOpMyIHpOBaHUE UX, U300paKeHnE
Ha €JUHUYHON OKPYKHOCTH, IPUMEHEHUE TIPU PEIICHUN

YpaBHEHUH

®YHKIIUU, UX CBOUCTBA U T'PA®UKU

®yukuuu. [lonsaTue o

HCIIPEPBLIBHOCTH

byHkunmn

O3HakoOMJIEHHE C TMOHSTHEM MEPEMEHHOW, MpUMEPAMU
3aBUCUMOCTEN MEXAYy NMepeMeHHbIMU. O3HAKOMIICHUE C

NOHSITUEM Tpaduka, oOmpeAcsieHUE MPUHAIIC)KHOCTU
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Touku rpapuky ¢yHkuuu. Omnpezaenenue no Gopmysne
mpocTeiiiet  3aBUCMMOCTH, Buaa ee  rpaduka.
Beipaxxenne mno ¢opmyne OAHOW NEepeMEeHHOW uepes
npyrue. O3HaKOMIIGHHE C oOlpenaeieHneM (yHKIIH,
dbopmynupoBanue ero. Haxoxnenue obnactu

onpeJeNeHus U 001acTi 3HaYeHU (PyHKIHUU

CaoiicTBa pyHKUIUH.
I'pagpuueckas
HHTepNpeTanus.
IIpumepsl
(GyHKUMOHAIBHBIX
3aBHCHUMOCTEH B
peaibHBIX Mpoueccax

H ABJICHUAX

O3HakomiieHHEe ¢  TOpuMepaMu  (DYHKIIMOHAJIbHBIX
3aBUCUMOCTEM B peaJbHBIX IIPOLECCaX U3 CMEKHBIX
aucuuiuiiH.  O3HaKOMIIEHME € JOKa3aTeJbHbIMU
PacCyXKJIECHUSIMU HEKOTOPBIX CBOWCTB JIMHEHHOW U
KBaJIpaTUYHOW (YHKIIMMA, TPOBEICHHUE HCCIECIOBAHUS
JVMHENHONW, KYCOYHO-JTMHEHHOW, IpOOHO-IMHEHHON WU
KBaJIpaTUYHOU (PYHKIMH, TMOCTpOEHHE UX TIpaduKOB.
Iloctpoenne u  ureHue  rpadukoB  (PyHKUUH.
Hccnenoanue ¢pynkiuu. CocraBieHue BUIOB (pyHKUINH
110 JAaHHOMY YCJIOBHUIO, pELIEHHE 3a7a4 Ha 3KCTPEMYM.

Brinonnenue npeobpa3zoBanuii rpaduka GyHKIIHH

OobpaTHble pyHKIUMN

N3ydenne monsaTHS 00paTHOW (DYHKIMH, OMpEICIICHHE
BUJIa W TOCTpoeHHEe rpaduka oOpaTHOH QYHKIIHH,
HaxOXJICHHE €€ O0O0JIaCTH OmpeeieHus H 00JIacTH
3HaueHud. [lpumeHeHwe cBOWCTB (QYHKIMA TIPHU
UCCJICIOBAHUM YpaBHEHHWW M pEIIEHWU 3a7ad Ha

sKcTpeMyM. O3HAKOMJICHHE C TOHSATHEM CJI0XHOMN

byHKIIH

CreneHnble,
NoKa3aTeJbHbIe,
JorapupmMmuyeckue u
TPUTOHOMETPHYECKHE

¢ynkuuun. Odparnbie

Boluncnenue 3HaueHud  (QYHKIUMA 1O  3HAYEHUIO
aprymeHta. OrmnpeaeneHue TOJIOXKEHUS TOYKM  Ha
rpaguke MO ee  KOoOpIMHATaM W HA00OpOT.
Ucnonw3oBanue cBOMCTB (yHKUMN 171 CpaBHEHUS

3HAYeHU creneHed wu  jgorapu¢moB. IlocTpoeHue
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TPUTOHOMETPHUYECKHe

GyHkunmn

rpauKOB CTENEHHBIX M JOrapupMuyecKux (yHKIHI.
Pemenne  mokazaTenpHBIX M JIOTapU(PMHUUECKUX
YPaBHEHHM M HEPABEHCTB IO U3BECTHBIM AJTOPUTMAM.
O3zHakomiieHHE C MOHATHEM HeIpepbIBHON
nepruoaudeckol (yHKUMH, (POPMYIHPOBAHUE CBOWCTB
CMHyCa U KOCHUHYyCa, TMOCTPO€HHE HUX TrpaduKOB.
O3HakoMIIEHHE C TTOHATHEM TFapMOHUYECKHUX KOJIeOaHUMU
U TOpUMepaMH TapMOHMYECKMX  KojieOaHuW  Juis
ONMMCAHMS TPOLECCOB B (U3MKE U JPYrUX 00JacTsIX
3HaHusA. (O3HAaKOMIIECHME C TIOHSATHEM Pa3pbIBHON
nepuoaudeckol (GyHKuuH, (OPMYIUPOBAHUE CBOWCTB
TaHTeHCa M KOTaHTeHCa, IOCTPOCHHE UX TIpaduKoB.
[Ipumenenue cBoiicTB GYHKUMA [ CPaBHEHMS
3HaYEHUM TPUTOHOMETPUYECKUX (QYHKIUH, PpEeLIeHUs
TPUTOHOMETPUYECKHUX YPaBHEHMUIA. [TocTpoenue
rpauKoB OOpaTHBIX TPUTOHOMETPUUECKUX (YHKIUH U
onpejeneHue no rpapukaM MX CBOMCTB. BbimosHeHue

npeoOpazoBaHus rpa)uKoB

HAYAJIA MATEMATHYECKOTI'O AHAJIN3A

ITocaexoBaTeILHOCTH

O3HakoMJieHHE C MOHSTUEM YHCIIOBOM
MOCIIEIOBATEIBHOCTH, ~ CIOcO0aMH €€ 3aJIaHus,
BBIYMCIICHUSIMU €€ 4JeHOB. O3HaKOMIJICHHE C MOHSITUEM
npeAena  nociegoBaTenbHOCTH.  O3HAKOMJIEHHE  C
BBIUHUCIICHUEM CYMMBbI OECKOHEYHOT'O YHCJIOBOTO psijia
HA TOpUMEpPE  BBIUMCICHHS CYMMbl  OECKOHEYHO
yObIBaroleld TeoMeTpuueckoil mnporpeccuu. PemieHue
3a/1a4 Ha MPUMEHEHHE (OPMYIBI CYMMBI 0€CKOHEUHO

yObIBalOIIEl TEOMETPUUYECKON MPOTPECCUU

IIpouszBoaHas u ee

O3HakOMJIEHHE C MOHSITHUEM IMPOU3BOAHOU. M3yueHne u
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NpUMEHeHHe

dbopMynupoBaHue ee MEXaHUYECKOTO u
T€OMETPUYECKOTO  CMBICIA, H3YYEHHE  aIropuTMa
BBIYMCIICHUSI IPOU3BOJHOM HA NPUMEPE BBIYUCICHUS
MTHOBEHHOM CKOPOCTH U YIJIOBOro KoddduimeHta
KacatenbHOM. COCTaBlIEHUE YpPAaBHEHUS KacaTEIbHOW B
oOmeM Buje. YcBoeHue npaBuil IudpepeHnrpoBaHus,
TAaOJULBI  MPOU3BOAHBIX  BJEMEHTApHBIX  (PYHKIUH,
npuMeHeHue g aAugdepeHIUpoBaHus  QYHKIMM,
COCTaBJICHUSl ypaBHEHHUs KacarejbHOM.  M3ydeHue
TEOpPEM O CBSI3U CBOWCTB (YHKUMM M TPOU3BOJHOM,
dopmynupoBka ux. IlpoBemeHne ¢  TOMOIIBIO
NPOU3BOJIHOM  MCCleNOBaHUA  (PYHKIIUMU, 3aJaHHOM
dbopmynoi. YcTaHOBICHUE CBSI3U CBOWCTB (PYHKIIUU U
Opou3BOJHOM 1o ux rpadpukam. [lpumenenue
NPOU3BOJHOM JUISI PEIICHMsS 3aJad Ha HaXOXKJCHHE
HauOOJBIIETr0, HAMMEHBIIETO 3HAYEHHUS U Ha

HaXO0XKJICHUC 3KCTPECMYyMa

IlepBooOpa3Has u

HHTerpaJ

O3HakoMJieHHE C MOHSATUEM UHTErpana u
nepBooOpa3Hoil. M3ydeHwe mpaBUiia  BBIYUCIICHHS
nepBooOpa3zHoi u  Teopembl  HproToHa-JleiOHumIa.
Pemiennie 3agau Ha CBSI3b [EPBOOOpA3HOM U €€
MIPOM3BOJIHOM, BHIYUCICHHE TIEPBOOOPA3HOM ISl TAHHOM
dbynkiuu. Pemienue 3amady Ha NMpUMEHEHUE HHTETpasia

JJIA BBIYMCJICHUA (1)H3H“ICCKHX BCJINYHH H HJ'IOH_[aI[eI\('I

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEeMBbI YPaBHEHUI
HepaBeHcTBa 1

CUCTEMBI HCPABCHCTB

O3HakOMJIEHHE C MPOCTEUIIMMH CBEJACHUSIMHU O KOPHSX
anre0pandecKnx ypaBHEHUH, MOHATUSIMH HCCIICIOBAHUS
YPaBHEHUW W CHCTEM YypaBHEHUHU. M3yuenue teopun

PaBHOCUJIBHOCTH ypAaBHEHUW © €€ IPUMEHEHHS.
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¢ AByMs

NMEPEMEHHBIMHA

[loBTOpEHME 3aNIUCH PELICHUS CTAHAAPTHBIX YPAaBHEHMUI,
IPUEMOB MPeoOpa3oBaHUsl YpPaBHEHUH AJIsI CBEACHHS K
CTaHJAAPTHOMY YpaBHEHHIO. PenieHue panuoHaIbHBIX,
UppaLMOHAIbHBIX, MOKAa3aTeIbHbIX u
TPUTOHOMETPUUYECKHUX ypaBHEHHUI u CUCTEM.
Hcnonb3zoBanue CBOMCTB M Trpa@ukoB (QyHKUMHA s
pemienust ypaBHeHu. [loBTOpeHME OCHOBHBIX MPHEMOB
peuieHus cucreM. Pemenue ypaBHeHU ¢ MPUMEHEHHEM
BCEX MPHUEMOB (Pa3j0oKEeHHUs] HAa MHOXKUTEJNU, BBEICHUS
HOBBIX HEM3BECTHBIX, TMOJCTAHOBKH, TIpaduueckoro
MeTtona). Pemenne cucrteM ypaBHEHUH C MPUMEHEHUEM
pa3iauuHbBIX crnoco0oB. (O3HAKOMJIEHHME C OOIMIMMHU
BONPOCAMHU DEIICHHs] HEPaBEeHCTB U MCIOJb30BaHHE
CBOMCTB M TIpaduKOB (QYHKIMH TpU  pelIeHUH
HEpaBEHCTB. PerlleHne HepaBeHCTB U CUCTEM HEPABEHCTB
C INPUMEHEHHEM pa3InNYHbIX crocoOoB. I[Ipumenenue
MaTeMaTUYECKUX METOJI0B TUISI peleHus
COJIEpKaTENIbHBIX 3aJ1a4 U3 Pa3IMYHbIX 00JIacTell HayKu
U TPaKkTUKH. VIHTEepnpeTupoBaHue pe3yabTaToB C

Y4ETOM PEaJIbHBIX OTPAHUYEHUIN

3JEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEN U

CTATUCTHUKH

OcHOBHBIC MOHATHSA

KOMOMHATOPUKH

W3y4enue npaBuia KOMOMHATOPUKU W TPUMEHEHHUE TIPU
peleHuun KOMOWHATOPHBIX 3a7ad4. Pewmenue
KOMOWHATOPHBIX 3a/Jlad  METOJ0OM Tiepebopa u TIO
npaBuily yYMHOXKEHMsS. (O3HAaKOMJIEHHE C MOHSITHUSMHU
KOMOWHATOPUKH: pa3MELICHUsIMH, COYETAHUSIMU,
nepecTaHoBKaMu M (opMysnamMu JJisi UX BBIUYHUCICHUS.

OObsicHeHue U npuMeHeHue (GOpMyIl NIl BBIUYKUCICHUS
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pa3sMENIEHUI, IEPECTAHOBOK U COYETAHUN NPU PELICHUU
3amay. OsHakomieHue c¢ OuHomMoM HrploToHa U
TpeyronbHukoM Ilackansa. Pemenue mpakTUdecKux
3a71a4 C MCHOJIb30BAHUEM TMOHATHUU U IPABUII

KOMOMHATOPUKH

JIeMEHTbI TEOPUH

W3ydyeHne KIacCHUUECKOIO OIpPENEIEHHs] BEPOSITHOCTH,

BEPOSITHOCTEH CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN.
PaccmoTpenre npruMepOB BBIYHMCIEHUS BEPOSTHOCTEN.
Pemenue 3aa4 Ha BBIYMCIIEHHE BEPOSITHOCTEN COOBITUI

IIpeacraBienue O3HakoOMJIEHHE € MIPEACTABICHUEM YUCIIOBBIX JaHHBIX U

AAHHBIX (TA0JIMIbI,

HUX XapaKTCPUCTHUKAMMU. Pemenue MPAKTUYCCKUX 3aJ1a4

AUATPAMMBI, Ha 00pabOTKy YHMCIOBBIX JAHHBIX, BEIYMCICHUE HX
rpadpuxmn) XapaKTEPUCTUK
I'EOMETPUA

IIpsiMble U IIOCKOCTH

B IPOCTPAHCTBE

@opMyIuMpOBKa M NOPUBEACHHUE  JOKa3aTEIbCTB
NPU3HAKOB B3aWMHOTO PACIOJIOKEHUS NPSIMBIX H
II0CcKOCTeN. Pacmo3HaBaHME Ha YepTekax U MOJEIAX
Pa3JIMYHBIX CIY4aeB B3AUMHOTO PACTIOJIOAKEHHUS MPSAMBIX
MU IUIOCKOCTEM, apryMEHTHUPOBAHUE CBOUX CYXKICHUU.
DopMyJIUPOBAHUE OMPECIICHUN, IPU3HAKOB U CBOMCTB
MapajuIeIbHbIX W TMEPHEHAUKYISPHBIX IIJIOCKOCTEM,
JIBYIPaHHBIX W  JIMHEWHBIX YIVIOB. BbINosHeHHE
IIOCTPOEHUS YIVIOB MEXJIy NOpPSAMBIMH, NOpPSIMOA U
IJIOCKOCTBIO, MEXIY IUIOCKOCTAMHU II0 ONUCAHUIO U
pacno3HaBaHue HX Ha wmoaensax. lIpumenenue
IIPU3HAKOB M CBOWCTB PACIIOJOXKEHHUS MNPSIMBIX U
IJIOCKOCTEN Mpu pemeHun 3aaad. M3oOpaxkeHue Ha
PUCYHKax H  KOHCTPYMpPOBAHME  HA  MOJEIAX

NCPICHAUKYJIAPOB N HAKIIOHHBIX K IINIOCKOCTH, IIPAMBIX,
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[apaJlUICIbHbIX IIJIOCKOCTEH, YIVIOB MEXKAY IPAMON H
IUIOCKOCTBIO U OOOCHOBaHME TOCTpoeHUs. Pemienue
3ala4  Ha BBIYMCJIEHHE TE€OMETPUYECKHX BEIUYHH.
OnuceIBaHUE PACCTOAHUSA OT TOYKHM JI0 TJIOCKOCTH, OT
OpsMOM 10 TUIOCKOCTH, MEXKAY IUIOCKOCTSMH, MEKIY
CKPEIIMBAIOLIIMMHUCS NPSIMBIMHU, MEXIY MPOU3BOJIBHBIMU
¢urypamu B mpoctpaHcTBe. DopmynupoBaHUE U
JIOKa3bIBaHWE OCHOBHBIX TEOPEM O PACCTOSIHUSX (TEOpeM
CYILIECTBOBaHMUsI, CBOICTBA). M300paxkeHne Ha yepTexax
U MOJIENSIX pacCTOSIHUST W OOOCHOBAaHUE CBOMX
cyxknennil. OnpenesnieHne U BbIYKMCICHUE PAaCCTOSHHI B
npoctpancTBe. Ilpumenenne ¢opMyn u  Teopem
IUIAHUMETPUU Il peuieHus 3agad. O3HaKOMIIEHHE C
IIOHATUEM [APAJUICIBHOIO IPOCKTUPOBAHUSA U  €ro
corictBamu. DopMynMpoBaHUE TEOPEMBI O ILIOLIALU
OPTOTOHAJIBHOU MIPOEKIUHU MHOT'OYTOJIbHUKA.
[Ipumenenue teopuu s 0OOCHOBAHUSA TOCTPOCHUU H
BBIYMCIICHUN. APryMEHTHPOBAHUE CBOUX CYXKJICHUH O

B3aMMHOM PaCIOJIOKEHUH MPOCTPAHCTBEHHBIX QUTYP

MHoOrorpaHHuKu

Onucanne W  XapakTEpUCTUKA PA3IUYHBIX BHJIOB
MHOTOTPAaHHUKOB, TMEPEYUCICHUE HX JJIEMEHTOB U
CBOWCTB. H306pakenue MHOTOTPAHHHKOB u
BBINIOJIHEHUE MOCTPOCHUSI Ha U300PAKEHUSAX U MOZIENISAX
MHOT'OTPaHHUKOB. BhIuKclieHNe TUHEUHBIX 3JIEMEHTOB U
YTJIOB B MPOCTPAHCTBEHHBIX  KOH(UTypaIUsX,
apryMEHTHUPOBAHUE CBOUX CYXKJICHUH. XapaKTepUCTHKA
U U300paKEeHUE CEUYEHUSs, Pa3BEPTKU MHOTOTPAHHUKOB,
BBIUHCJICHUE TUIOIaael mnoBepxHocTel. I[locTpoenue

npocTelmmnx cedyeHud KyOa, NpPU3MbI, MHPAMUJIBL.
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[IpumeHeHue (GakToB M CBEINCHUA W3 MJIAHUMETPHH.
O3HakoOMJIEHHE C BHJAMU CUMMETPHUN B IPOCTPAHCTBE,
dbopmynupoBaHue ONIPENEIICHUN u CBOMCTB.
XapakTepucTUKa CUMMETPUM  TeJ  BpalleHUsS U
MHOT'OI'PaHHUKOB. lIpuMeHeHne CBOWCTB CUMMETPUU
npu pemieHud 3anad. Mcnosb3oBaHue MpUOOpPETEHHBIX
3HAHUM  JUIl  WCCIENOBAaHUS U MOJIECIUMPOBAHUSA
HECJIOXKHBIX 3a7ad4. N306paxkenue OCHOBHBIX
MHOT'OI'PAHHUKOB U BBIINIOJHEHNE PUCYHKOB 10

YCJIIOBHAM 3a/1a4

Tesa 1 MOBEPXHOCTH

BpallleHU S

O3HakoMJIeHHE c BUJIAMH TEn BpalllCHUS,
dbopMynupoBaHHE WX  ONpEJCIEeHUH U  CBOMCTB.
DopMyIUPOBAHUE TEOPEM O CEUCHUH IIapa MIOCKOCTHIO
U TUTOCKOCTH, KacaTelbHOU K cepe. XapakTepucTruka u
nu300pakeHue TeJ BpAIIeHUs, UX pPa3BEPTKH, CCUCHMUS.
Pemienve 3aga4 Ha MOCTPOEHUE CEUYEHUM, BBIUYHUCICHUE
JUIAH, PAaCCTOSIHUM, YrioB, momane. IIposenenne
JIOKA3aTeJIbHBIX PACCYXXICHUN TMpU PEIICHUM 3ajad.
[IpumMeHeHre CBOMCTB CUMMETPUM IIPU PEIIECHUM 3a1ad
Ha Tejla BpalleHHs, KoMOuHanuio Ten. M3o0OpakeHwue
OCHOBHBIX KPYTJIBIX TE€J W BBIIIOJHEHUE PUCYHKA IO

YCIIOBHUIO 3aa4r

HN3mepenus B

reoMeTpuu

O3HakoOMJIEHHE C IMOHATUSIMHM IUIOMAAAM H OO0OBbeMa,
akcuoMaMH H cBoMcTBaMu. Pelnenme 3agad Ha
BBIYMCJICHUE TIIONIAIeH TUIOCKUX (PUTYp ¢ TPUMEHEHUEM
COOTBETCTBYIOMHX (HopMyn ¥ (HaKTOB M3 IJIAHUMETPHUH.
N3yuyenune TEOpEM 0 BBIUMCIICHUU 00BEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 HA TPUMEHECHUE

dbopmyn BeruucieHus oobemoB. M3yuenue dhopmyn s
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BBIYMCIICHUS IJI0IIAIEH ITOBEPXHOCTEN
MHOTOTPaHHUKOB M Tea BpameHus. O3HAaKOMIICHHE C
METOJIOM BBIUMCIEHUS IUIOUIAJAN TOBEPXHOCTU C(EpHI.
Pewmrenne 3aga4 Ha BBIYMCIICHHE ILIOIIANCH

NOBEPXHOCTH MPOCTPAHCTBEHHBIX TEII

Koopannarsl u

BEKTOPBI

O3HakoMJIEHHE C TOHATHEM BekTtopa. M3ydenue
JIEKapTOBOM CHUCTEMBI KOOpPAMHAT B MPOCTPAHCTBE,
MOCTPOEHUE TI0 33JaHHBIM KOOpPJMHATAM TOYEK U
MJIOCKOCTEH, HAX0XKAECHUE KOOPAUHAT TOUEK.
Haxoxnenue  ypaBHEHHMl  OKpPYXHOCTH,  cdephl,
MJIOCKOCTH. BhIUKCIIeHNE pacCTOSIHUNA MEXKY TOUKAMM.
N3yyeHrue CBOWMCTB BEKTOPHBIX BEJIWMYWH, IPaBUII
Pa3oKEeHUsA BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
NpaBUJ  HAxXOXIEHUS  KOOpAWHAT  BEKTOpa B
IPOCTPAHCTBE, TMPaBWJI JECHUCTBUA C  BEKTOpPaMH,
3aIaHHBIMHU KOOPJIMHATAMM.

[IpuMeHeHue Teopuu MpU PEelICHUH 3aJad Ha JEHCTBUS
C BeKTOopaMH. N3ydyeHue CKaISIpPHOTO MPOU3BEICHUS
BEKTOPOB, BEKTOPHOTO YPaBHEHUS MPSAMOU U TIOCKOCTH.
[IpuMeHeHne Teopun MpU PELICHUU 3a7ad Ha JIEHUCTBUS
C BEKTOpaMH, KOOPJMHATHBIA METOJ, HPUMEHEHUE
BEKTOPOB  JUI1  BBIYWCIICHUS BEJIWYMH VYIJIOB U
PaCCTOSIHUM.

O3HakoMIieHHE C JI0KA3aTeIbCTBAMHU TEOpEM
CTEPEOMETPUM O B3aMMHOM PACHOJIOKECHUU MPSMBIX U

TIOCKOCTEH ¢ MCIOJIb30BaHUEM BCKTOPOB.
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHHUYECKOE
OBECHEYEHUME NIPOI'PAMMBI YYEBHOM JVCHUIIJINHBI
«MATEMATUKA»

B xabuneTte M0DKHO OBITH MYJIBTUMEIUHHOE O0OPYIOBaHHUE, MOCPEICTBOM
KOTOPOTO YYaCTHUKHM O0pa30BaTEIBHOrO Ipollecca MOTYT TPOCMAaTPUBATH
BU3yaJIbHYI0  HMHPOpMAIWIO [0 MaTeMaTHKe, CO3/JaBaTh  IPE3CHTAIIHH,
BUJICOMATEPHAIbl, UHBIC JIOKYMEHTHI.

B coctaB  y4eOHO-METOOUYECKOTO W MaTePHAIbHO-TEXHHYECKOTO
oOecrieueHust MPOrpaMMbl YIeOHOHN TUCIUILTNHBI «MaTeMaThKay BXOJIST:

* HaNIAHBIE TOCOOMA  (KOMIUIEKTHI  Y4eOHBIX TaONuWIl, TMOPTPETOB
BBITAFOIINXCS YICHBIX-MAaTEMaTHKOB U JIP.);

* HTHPOPMAITMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;

* OubnroTeyHbId PoH..

B Oubmuoreunsrit  poHI BXOAAT Y4EOHUKH, Yy4eOHO-METOIUUYCCKUE
koMIuiekTel (YMK), obecrnieunBaromnine 0CBOCHUE YUeOHON AUCITUTIIAHBI
«MatemaTuka», pPEKOMEHIOBAaHHBIC WU JOMYIICHHBIC [JII HCIIOJIh30BaHUS B
npodeccroHaIbHbIX 00pa3oBaTeIbHBIX OpraHu3aIusXx, peaTu3yIOIMMuX
o0pa3oBaTeIbHYIO TPOrpaMMy CpeaHero oOImero oOpa3oBaHHS B IIpejaeiax
ocBoenus [ITICC3 na 6a3e 0CHOBHOTO 00IIero 0Opa3oBaHMS.

B mporiecce ocBoeHuUs mporpamMmbl yueOHOW IUCHMIUIMHBI «MaremaThkay
CTYJICHTBI JIOJDKHBI TOJIYYUTh BO3MOJKHOCTH JIOCTYIA K 3JICKTPOHHBIM YYEOHBIM
MarepuajaM I10 MaTEeMaTHKe, HMEIIIMMCS B CBOOOJHOM JIOCTyIE B CETH

NuTtepHeT (3MEKTPOHHBIM KHHUramM, MpakTUKyMam, Tectam, matepuanam EI'D u

zp.).
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