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1. IACIHOPT PABOYEUN MPOTPAMMBbI OBH.[EOBPABOBATE.JIBHOfI
YUEBHOM JUCHUILUIMHBI «MartemaTtnka: AJareépa W Havaja
aHAJIN3a; TeOMeTPHUs»

1.1. O6aacTh npuMeHeHUus padoyeil MPOrpaMmebl

PaGouas mporpamma o6mieo0pa3zoBaTeIbHON yIeOHON TUCIUILTUHBI SBIISCTCS
4acThI0 OCHOBHOU MpodeccnoHanbHON oOpa3zoBaTenbHoM mporpammel CITO Ha 6aze
OCHOBHOT'O 001Iero o0pa3oBaHusi ¢ MOJYYCHHEM CpPETHEro oOIiero oOpa3oBaHUS
Opy TOJArOTOBKE KBATH(PUIMPOBAHHBIX CIEHHUATUCTOB CPEJAHEr0 3BEHA IO
crienasibHOCTSIM 08.02.05 CTpouTEeNhCTBO U AKCILTyaTalldsl aBBTOMOOUIIBLHBIX JOPOT
u a’poapomoB, 23.02.04 TexHuyeckasd sKCIUTyaTalMs MNOABEMHO-TPAHCIIOPTHBIX,
CTPOMTEINIBHBIX, JOPOKHBIX MallMH W obOopyaoBaHus (mo otpacisim), 38.02.01
DKOHOMUKA U OYXTITEPCKU y4eT (110 OTpacisim).

[Iporpamma paspaboTtana Ha ocHoBe TpeboBanuii ®I'OC cpenHero oodIiero
oOpa3zoBaHusl, TPEABSIBISIEMBIX K CTPYKType, COJEpPKAaHWI0 U pe3yJbTaTaM
OCBOCHMsI y4eOHOW nUCHUIUTMHBI «MaTtemaTuka», U B COOTBETCTBUU C
PexoMenganmsiMu Mo OpraHU3alMy MOJYUYEHUsl CpeHEro oouero oopazoBaHus B
npenenax OCBOCHHs 00pa30oBaTeNIbHBIX MPOTpaMM CpelHero npodecCHOHaIbLHOTO
oOpa3zoBanusi Ha 0a3e OCHOBHOTrO o0miero oOpa3zoBaHus ¢ ydetoMm Konrenuu
OpenofaBaHusl pa3BUTHS MaTeMaTHMYecKoro oOpasoBanus B  Poccuiickoit
Qenepaunu, YTBEPKIACHHOM PpACIOPSHKEHUEM — MPABUTENLCTBA  Poccuiickon
Odeneparuun ot 24 ngekabps 2013r. Ne 2506-p, wu IlpumepHoit OCHOBHOM
o0pa3oBaTeIbHON TMPOTpaMMbl CpeHero oOiiero oOpa3oBaHuUs, OA0OpPEHHOMU
pemenreM (deneparbHOro y4eOHO-METOAUYECKOr0 OOBEAMHEHUS IO O0O0IIeMy
o0OpazoBaHuio (MpoToKoj oT 28 utons 2016r. Ne2/16-3).

1.2. MecTo y4eOHOIl IMCUMILIMHBI B CTPYKTYpe OCHOBHOI npogdeccuoHaIbHO
o0pa3oBaTe/IbHOIl NPOTrPaMMBbl:  YueOHas OUCYUNIUHA  SAGIAEMC  YUEOHbIM
npeomemom obs3amenvHol  npeomemuou ooracmu «Mamemamuxay DPIOC
cpeonezo obwezo oopazosanus. OVI].04.

1.3. lenu u 3adauu yueOHOU OUCUUNIUHBL — MPEDOBAHUA K Pe3yibmamam
0CG0eHUA YUeOHOU OUCHUNTUHDL.

Conepxanue paboueld mporpaMMbl HaIpaBlIEHO Ha JIOCTHXKEHHE CIIEIYIOIIUX
LeJIeH:

- obecrieueHre chOPMUPOBAHHOCTH MPEJCTABICHUI O COIUATIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (DAKTOpaX CTAHOBJICHUSI MAaTEMaTUKH;

- obecrieuenne chOpMUPOBAHHOCTH JJOTUUECKOTO, aITOPUTMUUECKOTO U
MaTEeMaTHYE€CKOI'O MBIIIICHUS,

- obecnieueHne chopMUPOBAHHOCTH YMEHUN MTPUMEHSTH MTOTYICHHBIC 3HAHUS TIPH
PELICHUY Pa3INYHbIX 3a]1a4;



* - o0ecnieuenre chOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK 4acTu
00I11eueI0BEYECKOM KYIbTYphl, YHUBEPCATHHOM SI3bIKE HAYKH, IIO3BOJISIOIIEM
ONMCHIBATh U U3y4aTh PEAIbHBIE MPOLIECCHI U SBJICHUS.

OcBoeHne coaepxkaHusg 00I1Ie00pa3oBaTeIbHON  y4eOHOM  TUCIMIUIHMHBI
MaremaTuka OOeCIeYUuBaeT JOCTHXKEHHUE OO0YUYarOIIUMUCS CJICTYFOIINX
Pe3yJIbTaTOB:

* IUYHOCHHBIX:

—— c(OpMHUPOBAHHOCTH MPEICTABIICHUN O MATEMATHKE KaK YHUBEPCATIHLHOM SI3BIKE
HAyKH, CpPEICTBE MOJCITUPOBAHUS SIBICHUW M TPOIECCOB, HACSIX M METOoIax
MaTeMAaTHKH;

—— MOHUMAaHHe 3HAUMMOCTH MaTeMAaTHKH JJIs HAyYHO-TEXHHUECKOTO porpecca,
c(hOpMUPOBAHHOCTH OTHOIIIEHHS K MAaTEeMAaTHUKE KaK K 9acTh 00IIeueI0BeUeCcKOon
KYJIBTYpPBI 4e€pe3 3HAKOMCTBO C UCTOPUEH pa3BUTHsI MaTEMAaTUKH, IBOJIOIIHEH
MaTeMaTHYECKUX HUJIEH;

—— Ppa3BUTHE JIOTMYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
ANTOPUTMHUYECKON KYJIbTYPhI, KpUTUYHOCTH MBIIIUICHHS] HA YPOBHE, HEOOXO0IUMOM
it Oy ayien mpodecCuoHaTbHOM AESITEIbHOCTH, ISl IPOIOJDKEHUS 00pa30BaHuUs
¥ caMo0oOpa30BaHus;

—— OBJIQJICHUE MATEMAaTUICCKUMH 3HAHUSMU U YMEHUSMHU, HEOOXOTMMBIMHU B TI0-
BCEJTHEBHOM KU3HHU, JISI OCBOCHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIUIUINH U
TUCIMILTAH PO ECCHOHATIBHOTO ITUKJIIA, ISl TOTyYeHHs 00pa3oBaHus B 001aCTsIX,
He TpeOyIoMX yriay0JIeHHONH MaTeMaTHYeCKON MOATOTOBKH;

—— FOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHMIO,
Ha TIPOTSOKCHUM BCEH JKM3HM; CO3HATEIHLHOE OTHOIICHHWE K HEMPEePhIBHOMY
00pa30BaHMIO KaK YCJIOBUIO YCHEIIHON MpodeCCHOHATBHOW U OOIIECTBEHHON
JeSITENbHOCTH;

—— TOTOBHOCTbH U CITOCOOHOCTH K CAMOCTOSITEIHHOW TBOPUYECKOW U OTBETCTBEHHOMN
NESITENBHOCTH;

—— TOTOBHOCTHb K KOJUICKTUBHOW pabOTE, COTPYIHUYECTBY CO CBEPCTHHKAMHU B
oOpa3zoBaTenbHOM,  OOIECTBEHHO  TOJIE3HOM,  Y4EOHO-UCCIIEeNOBATEILCKOM,
MIPOEKTHOW U JPYTUX BUAAX ACATEIHHOCTH;

—— OTHOIICHHUE K MPO(PECCHOHATLHOMN EeATeTLHOCTH KaK BO3MOKHOCTH y4acTUS B
pEIIeHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0bJieM;

* MemanpeomMemHlx:

—— YMEHHE CaMOCTOSATEIHHO OTPECIIATh IENH JESTSIbHOCTH U COCTABIISATH TUIAHBI
JESITENLHOCTH; CaMOCTOSITEIIHHO OCYIIECTBIISITH, KOHTPOJINPOBATH U
KOPPEKTUPOBATh NIEATEIHHOCTh; HCIIOJNB30BaTh BCE BO3MOXKHBIE PECYpPCHI st
JOCTIDKEHUS TIOCTABJICHHBIX 1] W peajnu3alud TUTAHOB JICSITEIIBHOCTH;
BBIOMPATH YCIIENTHBIC CTPATETUH B PA3IMYHBIX CUTYAIUIX;



—— yMEHHE MpPOAYKTHUBHO oOOMIaThbCsI W B3aUMOJCHCTBOBATH B MpoIlecce
COBMECTHON  NI€ATENbHOCTH, YYHUTHIBAaTh MO3UIMH  JPYTUX  yYaCTHUKOB
AesITeNbHOCTH, 3P(HEKTUBHO pa3peniaTb KOH(DIUKTHI,

—— BIAJCHUE HABbIKAMHU [IO3HABATEIbHOW, Y4YEOHO-HCCIEAOBATEIbCKON U
MPOEKTHON JEesATeNbHOCTH, HAaBBIKAMHM pPa3pelIeHus] MpoOieM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIBHOMY ITIOMCKY METO/I0B PEIIECHUS IPAKTUUECKUX 3ajad,
IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

—— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSATENbHOM HMH(POPMAILMOHHO-
[IO3HABATEIbHOM AESITEIbHOCTH, BKIIIOUasl YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX HH(OpPMALMM, KPUTHUECKH OLEHUBaTb M HHTEPIPETUPOBATH
MH(POPMAIUIO, TIOIYYAEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

—— BJIQJICHUE A3BIKOBBIMU CPEACTBAMH: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIaraThb
CBOIO TOUKY 3PEHUs, UCTIOIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

—— BJAJICHUE HaBbIKAMU [IO3HABaTEIbHONW pedIeKCMHM KaK OCO3HaHUs
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB U
OCHOBAHUI1, IPaHUIl CBOETO 3HAHUS W HE3HAHUS, HOBBIX MO3HABATENbHBIX 3a7a4 U
CPEICTB AJIsl X JOCTUKECHHUS,

—— LIEJIEYCTPEMJIEHHOCTD B ITIOMCKAaX U NPUHATUU PELIEHUI, cOOOpa3uTeNbHOCTb U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJACTABICHUN; CHOCOOHOCTH
BOCIIPMHUMATh KPACOTY U TAPMOHMIO MUPA;

* NpeOMemHubIX:

—— c(OpMHPOBAHHOCTh IMPEACTABICHUN O MaTeMaTHKE KakK YacTH MHpOBOU
KyJbTypbl M MECT€ MaTeMaTHKHM B COBPEMEHHOM LMBWIM3ALMU, CcHocodax
OTHCAHUs SBJICHUM PEaIbHOTO MHpPa HA MATEMAaTUIECKOM S3BIKE;

—— c(hOpPMUPOBAHHOCTh MPEJICTABICHUM O MaTEeMAaTUYECKUX TMOHATHUAX Kak
BOXHEHIINX MaTeMaTHYECKHUX MOJIENSIX, MO3BOJSIOUIMX OMMCHIBaTh M H3y4YaTb
pa3Hble TPOLECChl M SBICHUS; MOHUMAHUE BO3MOXXHOCTH aKCHOMATHYECKOTO
MOCTPOCHUS MAaTEMATHUYECKHUX TEOPHIL;

—— BIAJICHHE METOJaMHU [I0Ka3aTeJIbCTB M AJITOPUTMOB pEIICHUS, YMEHHE HX
IPUMEHATh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYXACHUS B X0JI€ PELICHUS 3a/1a4;

—— BJAJICHUE CTaHJAPTHBIMH [pPUEMAMM  pEUIEHHMs  pPalUOHAIBHBIX U
UppalMOHAIbHBIX, IOKA3aTENIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUN
U HEPaBEHCTB, UX CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTrPaMM, B
TOM YHCJIE JJIS M0- UCKA IMYTH PELIEHUS U WUIIOCTPALMK PEIICHUs YpaBHEHUM U
HEPABEHCTB;

—  c(hOpPMHUPOBAHHOCTh  MpPEACTaBICHH 00  OCHOBHBIX  MOHITHSX
MaTeMaTHYECKOTr0 aHajn3a U UX CBOMCTBAX, BIaJCHUE YMEHHUEM XapaKTepHU30BaTh
noBeneHue (PYHKUMNA, WCHOJIB30BAaHUE TMOJYUYECHHBIX 3HAHUW [JIsl ONMUCAHUSA U
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;

—— BJaJlCHUE OCHOBHBIMU TMOHSITHSAMH O TUIOCKUX U MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUrypax, uX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTh YMEHUS
pacrno3HaBaTh IeOMeTpUUYecKHe (UIypbl Ha yeprexkax, MOJENIAX U B PEAJbHOM
MUpE; IPUMEHEHUE M3YUYEHHBIX CBOMCTB F€OMETPUYECKUX GUryp U GopMys amis
pELIEHUs] TEOMETPUUYECKUX 33/1a4 U 33/1a4 C PAKTUYECKUM COJEPIKAHUEM;



—— ¢(hOpMHUPOBAHHOCTh MPEACTABICHUN O MpOIEcCax M SBICHUSNX, HUMEIOIINX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATIBHOM MUPE,
OCHOBHBIX IOHATHUAX JIEMEHTAPHON TEOPUU BEPOSITHOCTEN; YMEHUU HAXOANUTD U
OLICHHMBATh BEPOATHOCTH HACTYTUICHUS] COOBITUN B IPOCTEUIINX MPAKTUUECKUX
CUTyalUsAX U OCHOBHBIE XapaKTEPUCTHUKH CIy4YalHbIX BEJINYNH;

—— BJIaJICHUE HaBbIKAMHU HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM MpHU
pELICHUH 3aad.

14. KoumnyecTBO 4YacoB Ha  OCBOeHHMe  padouyeil  mporpamMmsl
001eo0pasoBaTe/ibHOM YUeOHOM TMCIATIVIMHDI:

O06BEM 00pazoBaTebHONM Harpy3ku oOydJaromierocsi 252 yaca

2. CTPYKTYPA H COAEP)KAHHUE PABQ‘IEFI ITPOT'PAMMBbI
OBIHIEOBPA3ZOBATEJIbBHOHM YYEBHOU JUCIIUIT/IMHbI

2.1. O0bem yueOHOM AUCHUIJIMHBI U BUABI Y4eOHOI padoThl

Bun yueOHoii padoThI Oobvem uacos
00B€éM 00pa3oBaTe/IbHOM HATPY3KH (BCEro) 252
(CamocTosiTeIbHAs yueOHasi paboTa 0
Teopernueckoe oOyueHue 234
J[abopaTopHO-TIPAKTUYECKHUE 3aHATUS 0
KoHcynbTanuu 8
[TpomexyTouHas arrecranus B popMme sK3ameHa 10




2.2. TemaTH4YeCKHIi IUIAH U COlep/KaHue 001eo6pa3oBaTe/ibHON yuebHoi qucnuminasl MaTtemaTtuka: Ajsreopa u

Hava/ila aHa/In3a, recoMeTpust

HaumeHoBaHue pa3iesioB U TeM Conep:kanue y4e0HOro MaTepuaJa, J1a00paTopHble U MPAKTHYECKHE Pad0OThI, Oo0bem
CaMoCTOsITe/IbHAsA padoTa 00y4aloImXxcsi, KypcoBasi padoT (IpoeKT) 4acoB
1 2 3
Beenenue MaremMaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HHOOPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTHYECKOU 2
nesitenbHOCTH. Llenu u 3amaun u3ydeHus MaTeMaTUKU B YUPEXKIEHUSAX HAYAIbHOTO U CPEIHETO
IpogecCHOHATBHOTO 00pa30BaHMUSI.
PA3JIEJI 1. AJITEBPA 86
Tema 1.1. PazBuTne mousitus o yucjae | Llensie u panronansHbie yncna. JleicTBUTENbHBIE YHUCIIA. 4
Tpubnusicennvie sviyucieHus. 2
[TpubimkeHHOE 3HaUYE€HNEe BETUYMHBI U IOTPEITHOCTH MPUOIMHKCHUH. 2
10 4.
Komnnexcnuvie uucna. 2
Tema 1.2. KopHu, cTeneHu u KopHu HaTypanbHOl CTENEHH U3 YUCIIa U UX CBOMCTBA. 4
Jorapupmbl Crenenu ¢ palliOHATBHBIMH TOKA3aTEISIMHU, UX CBOMCTRA. 2
CreneHu ¢ IeHCTBUTEILHLEIMHA ITOKA3aTEIIMU. 2
28 4. Jlorapudm umcna. OCHOBHOE JOTapu(pMHUUECKOE TOKIECCTBO. 4
JlecsiTHuHbIE U HATYPAIBbHBIE JIOTAPU(PMBI. 2
[IpaBuna aeiictBuii ¢ orapudmamu. [lepexos kK HOBOMY OCHOBaHHUIO. 4
[IpeoOpazoBanme anredbpanyeckux BeipakeHuil. [I[peoOpa3zoBanne parmoHaIbHBIX, 6
UPPAIMOHATIBHBIX CTETICHHBIX, TTOKA3aTENbHBIX U JIOTAPU(YMUIECKUX BHIPAKECHUH.
Pemenue gorapudMuyecKuX ypaBHEHUH. 4
Tema 1.3. OcHoBbI TpUrOHOMeTpHHN | Panuannas Mepa yria. BpamarensHoe nBukeHne. CuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC 4
qucha.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA. 2
30 . @DOpMYJIEI IPUBEICHUS. 2
CuHycC, KOCHHYC U TAaHT'€HC CYMMBI (pa3HOCTH) 2-X YIJIOB. 2




CuHyc, KOCHHYC U TaHT€HC 2-T0 yria.

®opMyIIbl TOJIOBUHHOTO YTIJIA. 2
[TpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKLINN B TPOU3BEIEHUE U POU3BEACHMUS B 2
CyMMY.
Bripakenue Tpuronomerpudyeckux GyHKINUN Yepe3 TaHT€HC MOJOBUHHOIO apryMEHTa. 2
[IpeoOpazoBanne MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHHIA. 4
OOpatHble TPUTOHOMETPUUYECKHE (DYHKITHH. 2
Pewrenne npocTeUimux TPUroHOMETPUUECKUX YPABHEHU. 4
Pewenue mpuconomempuueckux nepageHcme. 2
Tema 1.4. ®ynkuuu, ux cBoiictea 1 | Oynkuuu. O61acTh ONPEACICHNUS] 1 MHOYKECTBO 3HAUCHUM. 2
rpaguku I'paduk GyHKIHH, TOCTpOeHHE rPadUKOB (QYHKIUIA, 3aJaHHBIX PA3JIMYHBIMU CITIOCOOAMH. 2
18 CaoiicTBa (yHKIIUU: MOHOTOHHOCTb, YeTHOCTh, HEYETHOCTh, OTPaHUYEHHOCTh, IEPUOTUIHOCTD. 2
q.
[Tpumeps! PyHKITMOHATIBHBIX 3aBUCUMOCTEH B pealbHBIX MPOIIECCaX U SBJICHUSX. 2
[Ipeo6pazoBanus rpadukos. [TapanenbHblil mepeHOC, CAMMETPHUS OTHOCUTEILHO OCEi 4
KOOPJIMHAT U CUMMETPHSI OTHOCUTEJIBHO HadyaJla KOOPAMHAT, CHMMETPHS OTHOCUTEIIBHO
IPSIMOM Y = X, PaCTsSKEHUE U CKATUE BIOJIb OCEH KOOPAUHAT.
Cnoxnas GyHKIHS (KOMITO3HUITHUA). 2
CrenenHble, TOKa3aTeNbHbIE, JorapuPpMUUECKHe, TPUTOHOMETPUYECKUE U 0OpaTHBIE 4
TPUTOHOMETpHUUYECKUE QYHKITUH.
PA3JAEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 60
Tema 2.1. Hauyaua matematuueckoro | IlociemoBarenpHocTd. CIOCOOBI 3aMaHUS M CBOMCTBA YMCIIOBBIX IIOCIIEN0BATEIbHOCTEA. 4
aHa/u3a. Tlonamue o npedene nociedo8amenrbHOCHU.
BeckoHneuHo yObIBaromas reoMmeTpudeckas mporpeccus u ee cymma. [Ipenen pyHkuuu B Touke 4
24 u. 1 Ha OECKOHEYHOCTH.




[TonsaTne o mpou3BOJHON PYHKINH, €€ TEOMETPUUYECKHI U PU3UUECKUI CMBICIT. 2
YpaBHeHUe KacaTeNbHON K rpaduKy (pyHKIIUH. 2
[IpaBuna muddepenrpoBans, TabIUIA TPOU3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHHA. 6
[IpumeHeHre MPOU3BOIHON K UCCIEIOBAHUIO (DYHKIMI U TOCTPOCHHUIO TPaHKOB. 4
Bmopas npouszeoonas, eé npumenenue 8 ucciedo8anuu QyHKyutl U nOCmpoeHuu 2pagpuxos. 2
Tema 2.2. UnTErpaJ u ero WuTerpan u nepsooOpa3zHasi. 2
TPUMEHEHHC. [IpaBuna uaTerpupoBanus. Tabiuiia mepBooOpa3HBIX JIEMEHTAPHBIX (PYHKITUH.

16 u. [IpumeHeHune onpeaenéHHOro HHTErpaia s HaX0XKAECHUS TUIOIIAId KPUBOIUHEUHOM 4

tpanerun. @opmyna Herotona — Jleiibnuna.
[IpumeneHre nHTErpasia K BEIYUCICHUIO (PU3NUECKUX BETUYMH U TUIOIIAICH. 4
Tema 2.3. YpaBHeHUs1 1 HepaBeHCTBA. | PallMOHAIbHBIE YpaBHEHUSI, CACTEMBI YPaBHEHU, HEPAaBEHCTBA. METOIbI UX PEIICHUS. 4
20 4. HppanyoHaibHble ypaBHEHUS, CUCTEMBI YpaBHEHUN. MeTOIBI UX pelICHUS. 4
[Toka3arenbHbIE YpaBHEHHUSI, CACTEMBI ypaBHEHUI. MeTOAbI KX pElICHUS. 4
TpuUroHOMeTpUYECKHE YPABHEHHU S, CACTEMBI YpaBHEHH. METOABI NX PELICHUN. 4
PaBHOCHIIBHOCTB ypaBHEHHUI, HEPABEHCTB, CUCTEM. 2
Hcnonb3oBanue CBOMCTB 1 rpaduKoB PYHKIMIA IS PEIICHUs] ypaBHEHUN 1 HEPABEHCTB. 2
PA3JEJ 3. KOMBUHATOPHKA, CTATUCTUKA 1 24

TEOPUSA BEPOATHOCTEN
Tema 3.1. Di1eMeHTBbI OCHOBHBIE TTOHITHSI KOMOMHATOPUKH. 2
KOMOMHATOPHUKH. 3ajaun Ha MOJICUET YKCIIa Pa3MEIICHH, TePEeCTaHOBOK, COUETaHUM. 4
Pemenue 3amau Ha nepedop BapuantoB. @opmyna 6mHoma HeroToHa. CBolicTBa 4
12 4. OMHOMMHAIBHBIX K03()(PULIHEHTOB.

Tpeyroasnuk Iackas. 2
Tema 3.2. Dj1eMeHTHI TEOPUU CoOpITHE, BEpOSATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHUE BEPOSTHOCTEH. 2
BEPOSITHOCTEN U MATEMATHYECKOH | Jluckpemuas cryuaiinas 6eiuduna, 3aKon ee pacnpeoenenus. duciosvie xapaxmepucmuxu 2

CTATUCTUKH.

OUCKPEMHOU CIYUAUHOU BEIUYUHDIL.
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[IpencraBneHue NaHHBIX (TAOJIUIIBI, TUATPAMMBIL, TPAdUKH), 2eHEPATbHASL COBOKYNHOCMb, 4
12 4. 8blO0pKa, cpedree apughmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuyeckou
CMamucmuxu.
PemieHne npakTHUeCcKUX 3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB. 4
PA3JIEJI 4. TEOMETPUSA 62
Tema 4.1. IlpsimMble U JIOCKOCTH B BzanmHoe pacnonoxxeHue AByX NpsIMbIX B TPOCTPAHCTBE. 2
NpOCTPaHCTBE. TlapanneasHOCTh NPAMOM U MIIOCKOCTH. I1apanieabHOCThb MIOCKOCTEA. 4
20 4 [leprieHANKYASAPHOCTD NMPSAMON U TUIOCKOCTH. [lepreHaAuKyIsip U HaKJIOHHAs. YTOJI MEXIY 4
) IPSIMOM U TIOCKOCTBIO.
JIByrpaHHbIN yros. Yoy Mexay IJIOCKOCTAMU. [leprneHauKyIsIpHOCTD ABYX INIOCKOCTEH. 4
['eomeTpuyeckue nmpeodpa3oBaHus IPOCTPAHCTBRA. 2
[MapannensHoe npoekTupoBanue. M300paxkeHne NpocTpaHCTBEHHBIX QUTYD. 4
Tema 4.2. KoopauHaTsl  BeKTOpbL. | [IpsMoyronpHas (1ekapToBa) cucTeMa KOOpAWHAT B MPOCTpaHCcTBe. DopMyiia pacCTOsTHUS 2
MEXIY JBYMSI TOUKAMHU.
16 u. BexTopsl. Moy Bektopa. PaBeHcTBO BEKTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHUE BEKTOPA 4
Ha 4yKciio. PazmokeHue BEKTopa Mo HalpaBICHUSM.
Yrois Mexay BEKTOPAMH. 2
[Ipoekuust BekTopa Ha ocu. KoopauHaThl BEKTOpA B IPOCTPAHCTBE. 2
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB. 4
Pemenue npukinaaHbix 3aaad. 2
Tema 4.3. MHOTOrpaHHUKHU U Bepmnel, pedpa, rpaHu MHOTOTpaHHUKa. Pazeepmka. Muozoepannvie yenvl. Boinykivie 2
KpYyIJble TeJia. MHO202PDAHHUKU.
[Tpuzma. [Ipsimast u vaxnionnas npusma. [pasunbpHas npusma. [apanmnenenunen. Kyo. 2
26 4.
[MTupamupa. [TpaBunbHas nupamuaa. Y ced€HHasg NUpamMua. 4
Ceuenus Ky0a, MIPU3MBbI, TUPAMHU/IBL. 2
Hununanap. Konyc. Yceu€nnblil konyc. CeueHns LIUIMHAPA U KOHYcCa. 4
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Hlap u cepa. KacarenbHast miI0cKoCTh K cdepe. 2

O06BEM U ero usmepenus. UaTerpanpHas ¢popmyia oonEMa. 2

®opmyna 06béMa KyOa, MPSAMOYTOJIbHOTO Mapaljiesienumneaa, MPU3Mbl, TUPAMU/IBL. 2

®dopmyna 00bEMa TUIMHAPA U KOHYCA. 2

dopmyna 00bEMa 1mapa u mIomanu cepsl. 2

[Tono6ue Ten. OTHOIIEHUE TUTONTAACH MOBEPXHOCTEH 1 00BEMOB TIOIOOHBIX TEI. 2
Hroro: 234

KoncyabTanuu 8
IIpome:xxyTOoYHast aTTEeCTALUA 10

(3K3aMeH)

Hroro: 252
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3. YCJIIOBUA PEAJIMBALIMA PABOYEN IPOI'PAMMbI
OBHIEOBPA3OBATEJIBHOU YYEBHOU JUCIIUITJIMHBI

3.1. TpeOoBanusi K MHHUMAJIBHOMY  MAaTE€PUAIbHO-TEXHUYECKOMY
ol0ecrne4yeHn 10

Peanuzamus y4eOHON nuCHUIUIMHBI TpeOyeT Haiauuus Y4eOHOro KaOuHeTa
Marematuka Ne225 .

O6opynoBaHHe: KOMIUIEKT yueOHOW MeOenu; KiaccHas J0cKa; pabodee MecTo
IperoaaBaTers.

HarmsgHocTh: 11aThl, TAOIUIIEL.

Pa3gaTouHplii HarjasgHbIA MaTepuil: JUIAKTHYECKUE TOCOOHs, CIPaBOYHBIN
MaTrepuJl.

MaTepI/IaJIBI AJI1 KOHTPOJBI: 3aAa49r 110 KapTO4YKaM, TCCThbl, KAPTOUKHU — 3aJaHHA C
KOHTPOJIbHBIMHA BOIIPOCAMMU, OMJIETEL.
3.2. HadopmanmonHoe odecnevyeHne 00ydeHust

Ilepeyenb y4eOHbIX u3AaHUi, WHTepHeT-pecypcoB, IONOJHUTEILHOM
JIUTEPATYPHbI

OCHOBHBIE HCTOYHUKMH:

Amumos L. A. u np. MaTemaTuka: anredpa v Hauyajla MaTeMaTUYECKOr0 aHaJIn3a,
reoMeTpusl.

Anrebpa ¥ Hayajga MaTeMaTUYeCKOTro aHaiau3a (0a30BBIA W yriyOJICHHBIH
ypoBHH).10—11 kiac-

cel. — M., 2014.

Artanacsu JI. C., byty3os B. @., Kagomues C. b. u np. Marematuka: aiaredpa u
Haydasa

MaTemaTtuueckoro ananusa. ['eomerpus. ['eomerpust (6a30BbIi U yriyOJIeHHBIN
ypoBHH). 10—11

ki1accel. — M., 2014.
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):[OHOJIHI’ITC.]ILHLIG HCTOYHUKMU:

bammvakos M. WM. Marematuka: y4eOHUK IS CTyA. YUPeKACHUH cpen. mpod.
obOpa3zoBaHms. —

M., 2014.

bammakoB M. N. Marematuka. COOpHUK 3a1au NMpodUIbHONW HampaBiIECHHOCTH:
y4e0. mocobue

JUTSL CTY1. YUpeXIeHUH cpe. npod. oopazoBanus. — M., 2014.

bammakoB M. M. MaTtematuka. 3ajauHuk: y4e0. mocoOue sl CTyI. YUpexKICHUN
cpen. npod.

obpazoBanus. — M., 2014.

bammvakos M. 1. Marematrka. DneKTpOHHBINA y4e0.-METOA. KOMIUIEKC JJIsi CTY/I.
YUPEKICHUN

cpen. mpod. oopazoanusi. — M., 2015.

bammakos M. 1. Matemaruka (6a30Bbiii ypoBeHb). 10 kinacc. — M., 2014.
bammakos M. 1. Matemaruka (6a30Bbiii ypoBeHsb). 11 kimacc. — M., 2014.
bammakoB M. . Anrebpa u Hauana ananusa, reomerpus. 10 kinacc. — M., 2013.
bammakoB M. . Marematuka (6a30Bblii ypoBeHb). 10 kimacc. COOpHUK 3aj1au:
y4e0. 1moco-

oue. — M., 2008.

bammakoB M. . Marematuka (6a30Bblii ypoBeHb). 11 kmacc. COOpHUK 3ajau:
y4e0. moco-

oue. — M., 2012.

I'yce B. A., I'puropeeB C. I'., UBonrura C. B. Maremaruka nist nmpodeccuii u
CIIELIMAIBHOCTEN

COIMATBHO-DPKOHOMHYECKOTO TPOQWIst: yIeOHUK I CTYI. YUPEKIACHHUN Cpe.
npod. obpazoBa-

Husg. — M., 2014.

Konsrua KO.M., Tkauera M. B, ®enepora H. E. u ap. MartemaTtuka: anredpa u
HayaJjia Marte-

MaTHUYECKOTO aHanu3a. Airedpa U Havajla MaTeMaTHYECKOro aHanu3a (0a30BbIA U
yIIIyOJICHHBIN

ypoBHH). 10 knacc / mox pea. A. b. Xwwxkuenko. — M., 2014.

Konsarun FO.M., TkaueBa M. B., ®eneposa H. E. u ap. Maremaruka: anredpa u
HayaJjia Mare-

MaTHYECKOTO aHanm3a. Anredpa W Havyalla MaTeMaTUYeCKOro aHanu3a (0a30BbIA 1
YTy OJICHHBIH

ypoBHH). 11 knacc / mox pea. A. b. XKwwxkuenko. — M., 2014.
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HNuTepHeT-pecypcenl:

www. fcior. edu. ru (MudopmarmoHHble, TPEHUPOBOYHBIE M KOHTPOJIbHBIC
MaTrepualbl).

www.school-collection.edu.ru (Enunas konnexkunu 1nudpoBbIXx 00pa3oBaTENbHbBIX
pPECYPCOB).
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4. KOHTPOJIb 1 OOEHKA PE3YJIbTATOB OCBOEHUS
OBHIEOBPA3ZOBATEJIbBHOU YYEBHOU JUCHHUIIJIMHbI
KoHTposib M omeHka pe3ylbTaTOB OCBOEHHUSA 0011e00pa3oBareabHON yueOHOM

TUCIUATLIIAHBI
CEeMHHAPCKUX, TMPAKTHYECKUX  3aHSITHH,

y4EOHBIX,

OCYIICCTBIILICTCA  IIPCIIOAAaBaATCIICM

npolecce MpPOBEACHUS
KOHTPOJIbHBIX ~ padoT,

TECTUPOBAHUA, , DK3AaMCHA, 4 TAK)KC BBIIIOJITHCHUA 06y‘{aIOH_II/IMI/ICH BHCAYJIUTOPHLBIX
CaMOCTOATCIBbHBIX pa60T U MHAUBUAYAJIbHBIX IIPOCKTHBIX pa60T.

Conep:xanne
o0y4eHust

XapakTepuCTHKA OCHOBHBIX BH/10B
AesiTeJIbHOCTH CTYIEHTOB ( HA YPOBHe
Y4eOHBbIX JeiCTBHI)

DopMbI U METOBI
KOHTPOJISI U OLIEHKH
pe3yJabTaToB 00yUYeHMsI

BBenenue

O3HaKOMJIEHHE C POJIbI0O MATEMATHKU B
HayKe, TEXHUKE, SKOHOMUKE,
WH(POPMAIIMOHHBIX TEXHOJOTUIX U
MIPAKTUUECKOU eI TEIHHOCTH.
O3HakoMJICHHE C IICIAMU U 3a1a4aMu
W3Yy4YEeHUs MaTeMaTUKU MPH OCBOCHUH

npodeccuii CIIO u cienmanbHOCTEN
CIIO.

[Ipe3enTanus

AJITEBPA

Pa3zButue mousarusa o
qucJje

Brimonaenne apudmerrnaeckux
JEeCTBUU HaJl YUCIIaAMHU.
Haxoxnenue npuOnmkEHHBIX
3HAYEHUH BEJIMYMH U MOTPEITHOCTEN
BBIUMCJICHUH.

Haxoxxnenue ommbok B
peoOpa3oBaHUAX U BBIUYHCICHUSIX
(OTHOCHUTCS KO BCEM ITyHKTaM
IPOrpaMmbl).

[InceMmennas
caMocCTosiTeNIbHas paboTa,
TecCT, pedepar, sK3aMeH

Kopnu, crenenu,
Jorapugmbl

O3HaKOMJIEHHE C IMOHATHEM KOPHS N-i
CTENEHU, CBOMCTBAMU PAIUKAJIOB U
IIPAaBUJIAMU CPABHEHHUSI KOPHEU.
ITpeoOpa3oBaHue YUCIOBBIX U
OyKBEHHBIX BBIPAXKECHUM, COAECPKAIINX
paavKabl.

O3HaKOMJICHHE C ITOHATHUEM CTEIICHHU C
JNENUCTBUTEIILHBIM OKA3aTEIIEM.
3anuchbIBaHUE KOPHSI N-1 CTEIIEHU B
BUJIE CTETICHU C IPOOHBIM MOKa3aTeIeM
¥ HAa00OPOT.

DOopMyJIMPOBAHUE CBOMCTB CTEIICHEM.
Brruncnenue crenenen ¢
palMOHAJIBHBIM [TOKA3aTENEM,
BBIIIOJIHEHUE IPUKUJKH 3HAYEHUS

YCTHBIN OnpoC, TECT,
BHEAyIUTOPHAs
caMocCTosITeNbHas padoTa,
DK3aMEH
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CTEIIEHU, CPABHEHUE CTEIICHEN.
[IpeoOpa3zoBaHre YUCIOBBIX U
OyKBEHHBIX BBIPAKEHUH, COACPIKAIITUX
CTENEHU, MPUMEHSISI CBOMCTBRA.

IIpeoGpa3oBanue
ajaredOpamvecux
BbIPaKeHU

Brimonnenue npeobpa3zoBaHumii
BBIPAKEHUM, TPUMEHEHUE (HOPMYIL,
CBSI3HBIX CO CBOMCTBAMU CTENICHEU U
Jorapu@moB.

Onpenenenue o01acTH 10Ny CTUMBIX
3HAYE€HUH JOTapu(HMUIECKOrO
BBIPAJKCHUSL.

HpCSCHTaHI/IH, IMHUCBbMCHHAasA
CaMOCTOATC/IbHAA pa60Ta,
9K3aMC€H

OCHOBBI TPUT'OHOMETPUMH

OcHOBHBIC IOHATHSA

N3yueHnne paaraHHOTO METOAA
WU3MEPEHUS YITIOB BPALIEHUS U UX CBSI3U
¢ rpagycHon Mmepoi. DopMyIMpoOBaHUE

@poHTaJIBHBIN OIPOC,
npaKTU4eckas padbora, TecT,

ONPENEICHUN TPUTOHOMETPUUECKUX DK3aMEH
(GyHKUMI JUId yIIIOB IOBOPOTA U
OCTPBIX YIJIOB IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.
OcHoBHBIE [IpuMeHeHne OCHOBHBIX
TPUTOHOMETPHYECKHE | TPUTOHOMETPUUYECKHUX TOXKAECTB IS [TuceMeHHas
TOXK/AECTBA BBIYKCIICHHS 3HAYECHUI caMOCTOATelIbHAs padoTa,
TPUTOHOMETPUYECKUX (PYHKLIUN TIO IK3aMEH
OJIHOM U3 HUX.
IIpeoOpa3oBanus N3yueHnne 0CHOBHBIX (popMyil
MPOCTEHIINX TPUTOHOMETPUH. BueaynutopHas
TPUIrOHOMeTpHYecKHX | O3HAKOMIIEHHE CO CBOMCTBAMHU camMocCTosTeNbHas padora,
BbIpa:KeHHU I CUMMETPHUU TOYEK HA EIMHUYHON TECT, IK3aMEH
OKPYXHOCTH Y IPUMEHEHUE UX IS
BbIBOAA (JOPMYII IPUBEICHUSI.
IIpocreitmmne Pemmenue no ¢popmynam u
TPUTOHOMETPHYECKHE | TPUTOHOMETPUUYECKOMY KPYTy [Ipe3eHTanusi, yCTHBIN ompoc,
YPABHEHUS H IPOCTEUIINX TPUTOHOMETPUUECKUX IK3aMEH
HepaBeHCTBa YPaBHEHUU.
YMeHHe 0TMeUaTh Ha pyre pelieHus
IIPOCTEUIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB.
APKCHHYC, N3yyeHue onpeneneHnii apKkCuHyca,
APKKOCHUHYC, apKKOCHHYCAa, apKTaHIEHCa YMCIIa, BueaynutopHas
APKTAHIeHC Yucaa | GOopMYIHPOBAHHE WX, N300paKeHHE Ha caMOCTOATEJIbHAs padoTa,
€IMHUYHON OKPY>KHOCTH, IPUMEHEHNE IK3aMEH

IIPY PEIICHUU YPABHCHUU.

®YHKIIMU, X CBOMCTBA U TPAOUKH

®yuxuun. Moustie o | O3HAKOMICHHE C OIPECICHIEM

YCTHBIN ONPOC, TECT, IK3aMEH
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HeIpepbIBHOCTH
byHxuun

byHkumn, GopMyIHpOBaHHE €TO.
Haxoxxnenune obnactu onpezeneHus u
obnacTv 3HaYCHUN (PYHKIMH.

CgoiicTBa QyHKIHM.
I'paduyeckasn
HHTEepNpeTanus.
Ipumepsl
(GyHKIMOHAJBLHBIX
3aBHCUMOCTEH
peaJIbHBIX Mpoleccax
U SIBJICHUSIX

O3HakoMJICHHE C TTPUMEpaMu
(YHKIIMOHATBHBIX 3aBUCUMOCTEH B
peaNbHBIX MPOIIeCcCaxX U3 CMEKHBIX
JUCIIUTLINH.

CocraBnenue BU0B PyHKIIUU TIO
JTaHHOMY YCJIOBHIO, PEIlIeHUE 3a71a4 Ha
IKCTPEMYM.

Brinmonnenue npeoOpa3oBanuit
rpaduka QyHKIIHH.

[Tpe3enTarus, npakTU4IecKas
pabota, 3K3aMeH

OOparHbie pyHKUMHU

N3zyuenune nouatus oOpaTHOil

byHKIUY. BreaynutopHas
O3HaKOMJICHHE C TIOHITHEM CIOKHON camocTosTeNbHas padoTa
byHKIMH.

CreneHHble,
MoKa3areJbHbIe,
JorapupmMuveckue u
TPUTOHOMETPHYECKHUE
¢pynkuuu. O6parHbie
TPUTOHOMETPHYECKHUE
byHkuun

Wcnons3oBanue cBOMCTB YHKIIMH /1715
CpPaBHEHUSI 3HAYEHUM CTEIIEHEN U
Jorapu@moB.

[TocTpoenne rpadMkoB CTETICHHBIX U
aorapuMuyeckux GyHKIIHA.
Pemienne nokaszarenbHbIX U
jorapuMUYECKUX YPaBHEHUN U
HEPABEHCTB 110 U3BECTHBIM
aJrOpUTMaM.

[IpumeHeHue cBOMCTB YHKIIUM JIJIsI
CpaBHEHUS 3HAYCHUI
TPUTOHOMETPUUYECKUX (PYHKIIHHA,
pEeLIEHUs] TPUTOHOMETPUYECKHUX
YPaBHCHUU.

Brinonnenne npeodbpazoBaHus
rpaduKoB.

[InceMmennas
caMocTosiTeNIbHas paboTa,
TECT, PK3aMEH

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTe ILHOCTH

O3HaKOMJICHHE C IIOHATHEM YHCIOBOM
IIOCJIEIOBATEIIbHOCTH, CIIOCO0aMu &
3aJIaHus, BEIYUCICHUSIMM €€ UJICHOB.
O3HakoOMJICHHE C TIOHATUEM Tpeziena

@pOoHTaNBHBIN ONPOC, TECT,
DK3aMEH

[IOCJIEOBATEILHOCTH.
IIpouszBoaHas u eé O3HaKOMJIEHHE C NOHITHUEM
NpUMeHeHue MIPOU3BOIHOA. [Ipe3enTanusi, mpakTu4yecKas

N3zyuenue u popmynupoBanue e
MEXaHUYECKOTO M T€OMETPHUUECKOTO
CMBICTIA, U3YUYECHHE aJIrOpUTMa
BBIUMCJICHHSI IPOU3BOJHON HA IpUMEpE
BBIUMCJICHHUSI MTHOBEHHON CKOPOCTHU U

paborta, 3K3aMeH
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YIJIOBOTO KO3(PPHUIMEHTA KacaTeIbHOM.
YcBoeHue npasBui

g epeHIUPOBaHMS, TAOTUIIBI
MIPOU3BOHBIX AIEMEHTAPHBIX
byHKUUN, TPUMEHEHUE 15
nuddepentupoBanus GyHKIINUH,
COCTaBJICHUS! YPAaBHEHUS KacaTEIbHOM.
[IpoBeneHune ¢ NOMOIIBIO TPOU3BOAHOU
uccienoBaHus pyHKIMY, 3aJaHHON
dbopmyIoi.

[IpumeHeHne nporu3BOAHOM JJIst
penieHus 3a7a4 Ha HaXOXKICHUE
HanOOJIBITIETO, HANMEHBIIIETO 3HAYCHUS
Y Ha HAXOXKJEHUE IKCTPEMYMa.

IlepBooOpa3Has u
HWHTEerpaJj

O3HakoMJIEHHE C OHSTUEM UHTETpaja
Y TIepBOOOPA3HOM.

N3yueHune npaBuia BEIYUCICHUS
nepBooOpas3Hoit u Teopembl HproToHa —
JlenOnuIIa.

Pewienue 3ama4 Ha NpyUMEHEHKE
WHTErpania JJis BbIYHUCICHHUS
(bU3HYEeCKUX BEIWYHH U TJIOMAJCH.

BueaynuropHas
caMoCTosTelIbHAas padoTa,
pedepar, sx3ameH

YPABHEHHWSA 1 HEPABEHCTBA

YpaBHeHusd U
CHCTEeMbl YPABHEHM.
HepaBencrBa u
CHCTEMBbI HEPABEHCTB
¢ AByMS
nepeMeHHbIMU

W3yueHnne Teopun paBHOCUIBHOCTHU
YPABHEHUN U €€ MPUMEHCHMUS.
[ToBTOpEHME 3aMUCH PELICHUS
CTaHJIAPTHBIX YPAaBHEHUH, IPUEMOB
npeoOpa3oBaHusl ypaBHEHUH AJis
CBEJICHHS K CTAHJIAPTHOMY YPaBHEHUIO.
Pemienune cucrem ypaBHEHUH C
NPUMEHEHUEM PA3TUYHBIX CTIOCOOOB.
[IpumeHeHne MareMaTuyeCKuX
METOAOB JJIsI PELICHUS
COZIEpPKATENBHBIX 3a7a4 U3 PA3JIUYHBIX
oOnacreit HayKu U MPAKTUKU.
HHTepnipeTnpoBaHue pe3yibTaToB C

YYETOM peaJIbHBIX OrPAaHUYCHUM.

IIncemenHas
caMocTosiTeNIbHas paboTa,
(bpoHTaTBHBIN ONPOC, TECT,
SK3aMeH

JIEMEHTBDI K

OMBHUHATOPHUKH, TEOPUH

BEPOSTHOCTEN U CTATUCTUKH

OcHOBHBIC IOHATHSA
KOMOMHATOPUKH

N3yuenne npaBuia KOMOMHATOPUKH U
NpYMEHEHHE TIPU PELICHUN
KOMOMHATOPHBIX 3a]1a4.

Penrenne KoMOMHATOPHBIX 3a/1a4
METO/IOM Mepedopa U Mo MpaBuiLy

YMHOXEHHS.

BueaynuropHas
CaMOCTOATEIIbHAs padoTa,
pedepar, sx3ameH
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Pemenne npaktuyeckux 3amad ¢
VICIIOJIb30BAHUEM MOHATHI U TPaBUI
KOMOWHATOPHUKH.

JJIeMeHTBI TEOPUH
BEPOSATHOCTEH

N3yueHne K1acCUYeCKOro OnpeiesIeHHs
BEPOSITHOCTH, CBOWCTB BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSTHOCTEM.
PaccmoTrpenue npuMepoB BBIYUCIIEHUS
BEPOSITHOCTEM.

Peuienuve 3a1a4 Ha BBIUHUCIICHHE
BEPOSITHOCTEH COOBITHI.

[Tucemennas
caMoCTosTelIbHAs paboTa,
pedepar, sx3ameH

IlpeacraBiaenue
JAHHBIX (TA0JAMIbI,
AUATPAMMBI,

rpapuku)

O3HaKOMJICHHE C TIPECTaBICHUEM
YHUCJIOBBIX JIAaHHBIX U UX
XapaKTEePUCTUKAMHU.

Pemenne npaktryeckux 3amad Ha
00pa0OTKy YHCIIOBBIX JaHHBIX,
BBIYKCIICHUE UX XapPaKTEPUCTHK.

[Ipe3enranus,
BHEAyIUTOPHAS
camocTosITeNbHas padoTa

I'EOMETPUA

IIpsimble u
IIOCKOCTH B
MPOCTPAHCTBE

dopmynupoBKa U MIPUBEICHUE
JIOKA3aTeNhCTB IPU3HAKOB B3AMMHOTO
PaCTIONIOKEHUS MPSIMBIX U TIJIOCKOCTEH.
Brimonaenne mocTpoeHus yiioB
MEXIY MPSMBIMU, TIPSIMOU U
MJIOCKOCTBIO, MEXKTY TUIOCKOCTSIMU TIO
OTIMCAHUIO U PACTO3HABAHUE WX HA
MOJIEIISX.

dopmynupoBaHUe U TOKa3bIBAaHHUE
OCHOBHBIX TEOPEM O PACCTOSTHHSIX
(TeopeM cyIliecTBOBaHUs, CBOMCTBA).
O3HaKOMJICHHE C TTIOHITHEM
napayuIeIbHOTO MPOSKTUPOBAHUS U €T0
CBOMCTBAMU.

@pOoHTaANBHBIN ONPOC, TECT,
BHEAYIUTOPHAs
caMOCTOATelIbHAs padoTa,
IK3aMEH

MHororpaHHMKHu

OnucaHue U XapaKTepUCTUKA
Pa3JIMYHBIX BUJOB MHOTOIPAHHUKOB,
NEPEYNCIIEHUE UX AIEMEHTOB U
CBOMCTB.

N306pakeHre MHOTOI'PAaHHUKOB U
BBITIOJIHEHUE TTOCTPOEHUS HA
U300pKEHUAX U MOJEISAX
MHOTOTPaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHUH TIPH
pelIeHNH 3aay.

N306paskeHrne 0CHOBHBIX
MHOTOTPaHHUKOB U BBITIOJTHEHUE
PUCYHKOB I10 YCJOBHSIM 3a/1a4.

[Ipesenranus, Tect, pedepar,
IK3aMEH

Tesia 1 MOBEPXHOCTH

O3HakoMJIEHHUE C BUIAMH TE
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BpallleHus!

BparieHus, GOpMyTupPOBAHHUE HX
ONPEAEIEHUN U CBOKCTB.
XapakTepucThKa U U300pakeHre Te
BpAILICHUS, UX PAa3BEPTKU, CEUCHUS.
Pemenue 3a1a4 Ha MOCTpOCHUE
CCUYCHUM, BEIUMCIICHUE IJINH,
pACCTOSIHUH, YIIOB, TIOIIAJIEH.

[Ipesenranus, Tect, pedepar,
IK3aMEH

HN3mepenus B
reoMeTpum

O3HaKOMJIGHHE C TIOHATHUSIMH ILIOMIAIN
1 00bEMa, aKCHOMAaMHU U CBOMCTBaMH.
Penienue 3ama4 Ha BEIYKMCIICHUE
TIoMAAeH TIOCKUX uryp ¢
MIPUMEHECHUEM COOTBETCTBYFOLIUX
dbopmyi u (HaKTOB U3 MIIAHUMETPUH.
Nzydenune ¢hopMyn I BEIYUCTICHUS
IJTOIIAJEH IOBEPXHOCTEN
MHOTOTPAHHUKOB U TEJ BPAILLICHUS.
Penienue 3a1a4 Ha BRIYMCIICHUE
IJTIONIAJIEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ.

BueaynuropHas
CaMOCTOATEeIIbHAs padoTa,
TECT, IK3aMEH

Koopaunarsl u
BEKTOPbI

O3HaKOMJIEHHE C IOHSATUEM BEKTOPA.
N3ydenue 1exkapToBOM CUCTEMBI
KOOPJIMHAT B TPOCTPAHCTBE,
IIOCTPOEHHUE T10 3aJaHHBIM
KOOpPJIMHATaM TOYEK U MJIOCKOCTEM,
HAaxO0XJAEHUE KOOPAMNHAT TOYEK.
Haxoxxnenne ypaBHEHUN OKPYKHOCTH,
cepsl, MII0CKOCTH. Briuncnenue
pPacCTOSTHUM MEXIY TOUKaMHU.
[IpuMeHeHnE TEOPUU IPU PELLICHUN
3aa4 Ha JEUCTBHS C BEKTOPAMHU.

@pOoHTaANBHBIN ONPOC, TECT,
DK3aMEH
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