IHosicHuTe IbHAS 3aNIMCKA

PaGouas nporpamma coctaBieHa B COOTBETCTBUHU C:
-DenepanbHBIM KOMIIOHEHTOM TOCYIApCTBEHHOTO CTaHIapTa CPpeHero (IOIHOT0) 00IIero
o0OpasoBanusi, yTBepkaeHHBIM MprukazoM MO P® «O06 yrBepxaeHuu dheaepaabHOTO
KOMIIOHEHTA rOCYIapCTBEHHBIX CTaH/IaPTOB HAYAJIBHOTO O0IIEro, OCHOBHOTO OOIIIETO M CPETHETO
(momHOT0) 061Iero oopazoBanus ot 05. 03. 2004r. Ne 1089x;
- [IpumepHBIMH TTpOrpaMMaMu cpeiHero (IOIHOTO0) o01ero oopa3zoanus. Maremaruka. — M:
«IIpocsemenuer, 2010;
- IPUMEPHOI MporpaMMoii 00111e00pa30BaTeIbHBIX YUPEXKICHHH M0 Kypcy «Airedpa u Hadana
anamuza» s 10-11 kimacca (aBrop Konmmoropor A.H., AbpamoB A.M. u 1p., COCTaBUTEIb
T.A.bypmucrpoBa — M: «IlIpocsemienue», 2011. — c. 22-26), npumMepHOii MporpaMMoit o Kypcy
«I'eomerpus» st 10-11 kmacca (aBToper JI.C. AranacsH, B.®. Byty30B u ap., cocTaBUTeNbH
T.A.Bypmucrposa — M: «IIpocsemenue», 2011.);
- YMK Aunre6pa u navana ananuza 10-11 aBrop Konmvoropor A.H., AbpamoB A.M, T'eomerpus
10-11 aBropsr JI.C. Aranacsu, B.®. bByry30B u n1p

O0miasi xapaKkTepuCcTHKA y4eOHOT0 MaTepHuasa

[Tpu n3yueHnu Kypca MaTeMaTUKU Ha 0A30BOM YpOBHE MPOJIOJDKAIOTCS U MOJyYaroT pa3BUTHE
coJiepKaTeNbHble JINHUU «Anredpa», «@yHKINY, «YpaBHEHUS U HEpaBEeHCTBay, «I'eomeTpusi»,
«DNeMEeHTbl KOMOMHATOPUKH, TCOPUU BEPOSTHOCTEH, CTATUCTUKH U JIOTUKW»,

BBOJUTCA nuHUA «Hadama MaTeMaTnueckoro aHan3a.

B PaMKax YKaz3aHHBbIX COA€PKATEC/IbHbIX JMHUA pemanTcsa CJICAYIune 3a1aun:

¢* CUCTCMaTu3alusa CBCI[GHI/Iﬁ 0 YHCJlaX, UI3Yy4CHHUC HOBBLIX BUAOB YHUCJIIOBBIX BLIpa)KeHI/Iﬁ n
q)OpMy.]I, COBCPHICHCTBOBAHUC NMPAKTUYCCKNX HABLIKOB U BBIYHCIIUTEIILHOMN KYJIbTYPHI,
pacliupeHuc U COBCPIUICHCTBOBAHHEC anre6pqueCI<oro alririapara, C(I)OpMI/IpOBaHHOFO B
OCHOBHOH MIKOJIC, U €TO IPUMCHCHHUEC K PCIICHUIO MATCMATUYCCKUX U HEMATCMATUUCCKUX 3aJ1a4,

* pacIIMpEHUE U CUCTEMAaTU3aLUsl OOIIMX CBEACHUN O (PYHKIIMSX, IOMOJHEHUE KiIacca
u3y4aeMbIX (QYHKIMH, WUTIOCTpALUs IHUPOTHI IPUMEHEHUsT GYHKIUHN 7151 ONMCAHUS M U3YYEHUS
peanbHBIX 3aBUCHUMOCTEN;

¢ U3YyUCHHUC CBOMCTB MMPOCTPAHCTBCHHBIX TCII, (1)0pMI/Ip0BaHI/Ie YMCHHSA MIPUMCHSATDH IOJYUCHHBIC
SHaHW OJ1d PCIICHUA MPAKTUYCCKUX 3aaa4,

® pa3BUTHC HpeI[CTaBJ'IeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTHYCCKUX 3aKOHOMEPHOCTAX B OKPY’Karomem
MHUPE, COBCPUICHCTBOBAHNEC NHTCIIJICKTYAJIbHBIX U PECUCBBIX YMCHI/Iﬁ myTeM OGOF&H.[CHI/IH
MAaTEMAaTUYCCKOT'O A3bIKa U PA3BUTHUA JIOTUICCKOI'O MBIIIIJICHU .

*3HAKOMCTBO C OCHOBHBIMH HACAMHU U MECTOJaMH MATEMATHYCCKOT'O aHaJIn3a.

Menn.
e (opMupoBaHHE NPEACTABJIEHHUI 0 MATEMAaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CPE/ICTBE MOJICTTUPOBAHUS SIBICHUN U TIPOIIECCOB, 00 UIEAX M METOJIaX MaTEeMaTHKH,

e Ppa3dBHUTHE JIOTUYECKOTO MBIIICHHUS, TPOCTPAHCTBEHHOTO BOOOpaKEeHNUS,
AITOPUTMUYECKON KYJIbTYpPbl, KPUTUYHOCTU MBIIUICHHS HA YPOBHE, HEOOXOIUMOM [Tt
00y4deHHs B BBICIIIEH IIKOJIE IO COOTBETCTBYIOIEH CIEIHATLHOCTH, B OYAyIIeH
poeCCHOHAIBHON JESTEHHOCTH,

e OBJaJicHHEC MAaTEMATUYCCKUMHU 3HAHUAMHU U YMECHUAMMU, HCO6XO)II/IMI)IMI/I B
HOBCC,Z[HCBHOﬁ JKU3HU, U U3YUYCHUA MIKOJIBHBIX CCTCCTBCHHOHAYYHBIX TUCHUIIJIMH Ha



0a30BOM ypOBHE, JJIs MOJIy4eHHs] 00pa30BaHus B 00JIACTSIX, HE TPEOYIOMINX
YIITyOJICHHON MaTeMaTHu4ecKod TOJATrOTOBKH;

e BOCIHMTAHHE CPEICTBAMU MAaTEMATUKHU KYJIbTYpPhl TUYHOCTH: OTHOILLIEHUS K MAaTEeMaTHUKe
KaK 4acTH O0IeYeIOBEYECKON KYIbTYPbl: 3HAKOMCTBO C UCTOPUEH pa3BUTUS
MaTeMAaTHKH, SBOJIOIMEH MaTeMaTHUeCKUX UIei, TOHUMaHuUsl 3HAYMMOCTH MaTeMaTUKH
JU1s1 OOILIIECTBEHHOIO MpOorpecca.

. 3HaKOMCTBO C PICTOpPICI;'I Pa3BUTHUA MATCMATHUKU, IBOJTIONMEH MaTeMaTHYECKHUX H,I[eﬁ,
IIOHMMAaHHA 3HAYMMOCTH MaTCMaTUuKH JJIA O6IJ.I€CTBCHHOI‘O nmporpecca.

OCHOBHOE COJAEP/KXAHUE TEM
AJITEBPA

Kopuu u crenenu. Kopens crenenn n>1 u ero coiictBa. CTeneHb ¢ paliioOHaIbHBIM
1oKasareseM U ee cBoiicTBa. [loHATHE O cTeneHu ¢ AeicTBUTENbHBIM NT0Ka3aTenaeM. CBolicTBa
CTEMEHHU C JCHCTBUTEIHHBIM MTOKA3aTEIEeM.

Jlorapudwm. Jlorapupm urcna. OcHOBHOE Jorapudmudeckoe ToxaecTBo. Jlorapudm
MIPOU3BEICHUS, YACTHOTO, CTENICHH; IIEPEX0j] K HOBOMY OCHOBAaHHUIO. JleCITHUHBIN U
HATYpaJIbHBIA JOrapu(Mbl, YUCIIO €.

[Ipeobpa3oBaHus MPOCTEHIINX BhIPAKEHHI, BKIIIOYAIONINX apu(METHUECKUE OTepaliuu, a
TaKXKe OTEePAIMIO BO3BEACHHUS B CTENICHb U ONIEPALIUIO JIOTapu(hMUPOBAHUSL.

OcHoBbl TpuronomeTpuu. CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC MPOU3BOJIBLHOTO YTIIa.
Panuannas mepa yria. CuHyc, KOCUHYC, TAHT'€HC M KOTaHreHC yucia. OCHOBHbIE
TpUTrOHOMETpHUEcKue ToxkaecTBa. @opmyisl npuBeaeHus. CHHYC, KOCUHYC M TAHT€HC CYMMBI U
pa3HoCTH JIBYX yrioB. CHHYC U KOCHHYC JBOMHOrO yria. @opMyiibl IOJOBUHHOIO YIIa.
[TpeoOpazoBanus CyMMbI TPUTOHOMETPUYECKUX (DYHKIIUN B IPOU3BEICHUE U IPOU3BEACHUS B
cymMMmy. BeipakeHue TpUroHOMETpHUECKUX (DYHKIIMIA Yepe3 TAHTCHC MOJIOBUHHOTO apryMEHTA.
[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUIECKIX BBIPAKCHHIA.

[Ipocreiimme TpPUroHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

ApKcuHyC, apKKOCHUHYC, apKTaHI€HC YUCIIA.

®YHKLIUH

Oynkuuu. O65acTh onpeaesaeHns 1 MHOXKeCTBO 3HaueHui. ['paduk ¢pynkumu. [loctpoenue
rpaduKoB QYHKIUH, 3aJaHHBIX Pa3TUYHbIM crioco0amu. CBONCTBA (DYHKIMI: MOHOTOHHOCTbD,
YETHOCTh U HEYETHOCTh, IEPUOINYHOCTh, OTPaHUYEHHOCTh. [IpoMeKyTKH BOo3pacTaHus U
yObIBaHUsA, HAUOOJIbIlIEE U HAMMEHBIIIEe 3HAaUEeHUs], TOUKU SKCTpeMyMa (JIOKaJIbHOT'O MakCUMyMa
u MuHUMyMa). ['paduueckas nnTepnperanus.

[Tpumepb! pyHKIIMOHAIBHBIX 3aBUCUMOCTEN B pealIbHBIX NMPOLECCaX U SBICHUSX.

O6parnas ¢pynkiusa. O01acTh ONpeesieHus U 001acTh 3HaYCHUN 00paTHOW (PYHKITUH.
I'padux o6paTHOI QyHKIMH.

CrenenHas GyHKIUS C HaTypalbHBIM ITOKa3aTeNeM, €€ CBOWCTBA U TpaduK.

BeptukanpHble 1 TOPU30HTANIbHBIE aCUMITITOTHI TpaduKoB. ['paduku 1poOHO-ITMHEHHBIX
GyHKIHIA.

Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpadUKK; NEPUOTUIHOCTH, OCHOBHOM
NEePUOSI.

[Toxa3zaTtenbHast pyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmuueckas pyHkus, €€ cBoiicTBa U rpaduk.

IIpeoOpaszoBanus rpaduKoOB: HapasIebHbIA IEPEHOC, CHMMETPHUS OTHOCUTEIBHO OCeit
KOOpJMHAT U CUMMETPHSI OTHOCUTENLHO Hayasla KOOPAUHAT, CHMMETPHUS OTHOCUTENBHO MPSMOi
Yy = X , paCTsDKEHHE U C)KaTue BIOJIb OCEH KOOPAMHAT.



HAYAJA MATEMATHYECKOI'O AHAJIM3A

[TonsiTHE O HENIPEPBIBHOCTU (DYHKLIUH.

[TonsiTe 0 mpou3BOAHON PYHKINH, PU3NIECKUN U TECOMETPUIECKUN CMBICIT IIPOU3BOTHOM.
VYpaBHeHHE KacaTeabHOU K rpaguky ¢pyHkuuu. [Ipon3BogHbIE CyMMBI, Pa3HOCTH, IPOU3BEACHUS,
gacTHOTO. [Ipon3BOIHBIE OCHOBHBIX 3JeMEHTapHBIX QyHKIMA. [IpuMeHeHrne mpou3BogHOM K
uccieoBaHuo PyHKIMI 1 ocTpoeHuto rpagukos. [IponsBoaHble 00paTHON GYHKINU U
KOMITO3UIIUH TAaHHOH (YHKIUH C JIMHEHHOM.

[TonsTHE 00 ONMpeneneHHOM UHTErpae Kak IUI0Ia KpUBOJUHEHHON TpaneyH.
[TepBooOpaznas. ®opmyna Herorona-Jlelionuma.

[TprMeps! NCITOJIB30BaHUS TPOU3BOIHON [UIsl HAXOXKICHHSI HAUITYYILIErO PEIICHUs B
IIPUKJIAHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKUX, 3aa4ax. Haxoxxaenue ckopoctu 1uis
npoiiecca, 3alaHHoro popmynoit unu rpapukom. [Ipumepsl npuMeHeHus uaTerpaina B Gpusmke u
reoMeTpun. Bropas npousBoiHas U ee PU3NICCKHIT CMBICIT.

YPABHEHUSA U HEPABEHCTBA

Pemenune panmoHanbHBIX, MOKa3aTENbHBIX, JJOTapU(PMUIECKIX YPAaBHEHUH U HEPABEHCTB.
Pemenne nppalnoHagIbHBIX ¥ TPUTOHOMETPUYECKUX YPABHEHUH.

OcHOBHBIE IIPUEMBI PELIECHUS CUCTEM YPABHEHMI: 10OACTaHOBKA, JIreOpanvecKoe CII0KEHHE,
BBEJICHUE HOBBIX IIEPEMEHHBIX. PABHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM. Perienne
IIPOCTEUIIINX CUCTEM YPABHEHMI C IBYMsI HEU3BECTHBIMU. PenieHne CucTeM HEPABEHCTB € OJTHOM
TIEPEMEHHOM.

Hcnonp30Banue cBOMCTB U rpadukoB (GyHKIMK TpU pPEHICHUN YpaBHEHUH U HEPABEHCTB.
Merton unTepBanoB. M300paxxeHue Ha KOOPIAMHATHOM IIIOCKOCTH MHOXKECTBA PEILICHU
YPAaBHEHUI U HEPABEHCTB C ABYMS IIEPEMEHHBIMHU U UX CUCTEM.

[TpuMeHeHne MaTEMaTUYECKUX METOAOB Ul PEILIEHUS CONEPKATENbHbBIX 3a1a4 U3
pa3IUYHbIX 00JaCTe HayKu U MpakTUKU. VHTepripeTanus pe3ynbrara, y4eT peajbHbIX
OTpaHUYECHUM.

SJIEMEHTbBI KOMBUHATOPUKHU, CTATUCTUKHU
1 TEOPUH BEPOATHOCTEM

TabnuuHoe u rpaduueckoe npeacTaBieHue JaHHbIX. UNCIOBbIE XapaKTEPUCTHKHU PSIIOB
JAaHHBIX.

[ToouyepeaHsblit 1 OJTHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOIO MHOKECTBA.
dopMyIibl yKciia IepecTaHOBOK, COUETaHUMH, pa3MelieHuil. Perienne koMOMHATOPHBIX 3a/1a4.
®opmyna ounoma HerotoHa. CBolicTBa OMHOMHUAIBHBIX KO3 (GUIIMEHTOB. TpeyronbHUK
ITackais.

DneMEeHTapHBIE U CII0KHbIE COOBITUSA. PaccMOTpeHte ci1y4aeB U BEpPOSITHOCTb CYMMBbI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTb POTUBOMOIOKHOTO coObITHA. [ToHATHE O
HE3aBUCHUMOCTH COOBITHI. BEpOosITHOCT M cTaTUCTHUECKAs YaCTOTa HACTYIUIEHUS COOBITHSL.
Pemenne npakTUUecKHX 3a7ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

ITEOMETPUA
[Ipsmbie 1 MIIOCKOCTH B MpOcTpaHCTBE. OCHOBHBIE MOHATHUSA
CTepeoMeTpuu (ToUKa, MpsiMasi, INTOCKOCTh, TPOCTPAHCTBRO).
Ilepecekaromuecs, mapajuleIbHbIE U CKPEIIUBAOIINECS MTPSMBIE.
Yron mexay NpssMbIMU B IPOCTPAHCTBE. [IepneH IUKYISIPHOCTD IPSAMBIX.
[TapannenbHOCTh U MEPIEHANKYISIPHOCTH MPSIMON U TUIOCKOCTH, MMPU3HAKKU U CBOKCTBA. Teopema
0 TpeX NnepneHauKyasapax. [leprneHauKyisip 1 HakJIOHHAs. YTOJ MEXy IPSAMOM U INIOCKOCTBIO.




ITapajyueabHOCTB IUIOCKOCTEN, IEPIEHAUKYIIAPHOCTD IIJIOCKOCTEH,
MPU3HAKKU ¥ CBOMCTBA. JIByrpaHHbIN yroJi, JMHEWUHBIN yroJl IByTpaHHOrO YyrIja.

PaccrosiHust OT TOUKM 10 IIOCKOCTH. PaccTosHue OT npsiMOM 0 IUIOCKOCTH. Paccrosinue
MEXy apaJIeNIbHBIMU TUIOCKOCTAMMU. PaccTossHHE MEXy CKPEIIUBAIOIUMUCS IPSIMBIMHU.

[TapamnensHoe poekTupoBanue. [1nomans opToroHabHON NPOEKIUU MHOTOYTOJIbHUKA.
N300pakeHue mpoCTpaHCTBEHHBIX (PUTYD.

MHuororpannuku. Bepuunel, peOpa, rpaHu MHOrorpaHiuka. Passeprka. MHororpaHssie
yriibl. Beimykibie MHOTOrpaHHUKU. Teopema Ditnepa.

[Tpusma, ee ocHoBaHMs, OOKOBBIE pedpa, BEICOTa, OOKOBas MOBEPXHOCTH. [Ipsimas u
Hak/IoHHas npusma. [lpaBunbHas npusma. [lapamienenunen. Ky6.

[Tupamuna, ee ocHoBanue, O0KOBBIE pedpa, BRICOTa, OOKOBAst MOBEPXHOCTh. TpeyronbHas
nupamuja. [IpaBunpHas nupamuaa. YcedeHHas nupaMuza.

CummeTpun B KyOe, B mapajuiesienuIieie, B MpU3Me 1 MUPaMUie.

[ToHsATHE O CUMMETPUH B IPOCTPAHCTBE (LIEHTpalIbHAsL, OCeBas, 3epKajbHas). [Ipumepsl
CUMMETPUI B OKPYKAIOLIEM MUDE.

Ceuenus Ky0a, IPU3MBbl, IUPAMUIBL.

[IpencraBienue o NpaBUIbHBIX MHOTOIPaHHUKAX (TE€Tpadp, KyO, OKTa’p, JOJEKA3Ap U
HUKOCAdIP).

Tena u noBepxHocTH BpauieHus. Llunuuap u konyc. YcedeHHslit koHyc. OCHOBaHUE,
BBICOTa, OOKOBast MOBEPXHOCTb, 00pasyrolas, pazpeprka. OceBble CEUEHUS U CEUCHHUS
IapaJuleIbHbIE OCHOBAHHUIO.

[lap u cepa, ux ceueHus, kacaTeabHast IJIOCKOCTb K cdepe.

OOBeMBI TeN | IIOMAAH UX moBepxHOCcTer. [TorsTHEe 00 00BeMe Tena. OTHOIICHHE 00bEMOB
MOJOOHBIX TEIL.

®opmybl 00beMa KyOa, IpSIMOYTOJIbHOTO MapajlieenuIena, Npu3Mbl, HUIHHApa. PopMyIibl
o0beMa upamuibl ¥ KoHyca. @OopMyIibl IUIOIMIAN TOBEPXHOCTEH LIMIIMH/IPA U KOHYCA.
®dopmynel 00beMa TIapa U IIomaan chepsl.

Koopaunats! 1 BeKTOpBI. JleKapTOBBI KOOpAUHATHI B IpocTpaHcTBE. DopMyIia paccTOsSHUA
MEXIy ABYMS TOUKaMH. Y paBHEHHS C(epbl U TUIOCKOCTH. DPOpMyIa pacCTOSHUS OT TOYKH JI0
IJIOCKOCTH.

BexTopsl. Monyne Bektopa. PaBeHcTBO BekTOpoB. Cll0KEeHHE BEKTOPOB U YMHOKEHHE
BEKTOPA Ha YUCIIO0. YTOI MexAay BekropaMu. KoopanHatel BekTopa. CKalasipHOE IPOU3BEIACHHE
BeKkTOpoB. KonnuHeapHbie BeKTOpbI. Pa3inokeHue BeKTopa Mo ABYM HEKOJIMHEAPHBIM
BekTopaM. KoMmIutaHapHsle BEKTOpPBI. Pa3noxkeHue 1o TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

TPEBOBAHWSI K YPOBHIO _
HOATOTOBKH BBIITYCKHHMKOB ITOJIHOU CPEJJHEHN HIKOJIbBI

Bpe3yflbmame U3YUCHUA mamemamuKu Ha oazoeom YPDOBHE YU€HUK 001ICeH

3HATH/IOHUMATE

L4 3HAYCHHE MaTeMaTHYeCKOM HAayKu [JIs1 PCIICHHUA 3ajad, BO3HUKAOIIUX B TCOPUHU H

MMPAKTUKE, MHUPOTY U B TO K€ BPEMA OI'PAHUYCHHOCTL IPUMCHCHHUS MATCMATUYCCKUX
MCTOJOB K aHAJIN3Yy U UCCIICAOBAHUIO IPOIECCOB U SIBIICHHUI B npupoac u O6HICCTB€;

SHAYCHUC MMPAKTHKHU U BOIIPOCOB, BO3HUKAIOIIHX B caMOM MaTeMaTHKe JJIA CbOpMI/IpOBaHI/IH
U Ppa3BUTUMA MaTeMaTHYEeCKOM HAayKH; HCTOPUIO Pa3BUTUA IIOHATHUA 4YHCIIA, CO3OaHUA
MAaTEMAaTUYCCKOI'o aHaJIN3a, BOSHUKHOBCHUA U PA3BUTHA I'COMCTPHHU,

[Tomumo YKa3aHHBIX B JaHHOM pasnese 31—1a1—1m‘/’1, B T‘p66OBaHI/Ifl K YPOBHIO TIOAI'OTOBKH BKIIIOYAIOTCSA TaKXXE 3HAHMUS,
HCOGXOZ[I/IMBIC JJIs1 OCBOCHHS NNEPECUUCIICHHBIX HUKE yMeHHﬁ.



YHUBEpCAJIbHBIM  XapakTep 3aKOHOB JIOTUKM MAaT€MAaTHYECKUX pACCYKIEHUM, UX
IPUMEHUMOCTb BO BCEX 00JIaCTSAX YEIOBEUYECKOM NeATEIbHOCTH;

BEPOATHOCTHBIN XapaKkTep pa3IMuHbIX IPOIECCOB OKPYKAIOIIETO MUPA;

AJI'EBPA

yMeTbh

BBINOJIHATh apU(MeTHUecKue MAEeWCTBUS, codeTas YCTHble M IHCbMEHHBIE IPHUEMBI,
IIPUMEHEHNE BBIYMCIUTEIbHBIX YCTPOMCTB; HAaxXOJWUTh 3HAYCHMS KOPHA HaTypaJlbHOU
CTENEHHU, CTENEHH C pPALMOHAIbHBIM IIOKa3aTesieM, Jorapudma, HCHOIb3ysd IMpU
HEO0OXOJMMOCTH BBIYMCIUTEIBHBIE YCTPONUCTBA; M0JIb30BATHCS OLEHKON M IPUKUAKON MpU
[IPaKTUYECKUX pacyerax;

IPOBOAUTH IO M3BECTHBIM (opMyllaM U TpaBWiaM MpeoOpa3oBaHusi OYKBEHHBIX
BBIPQXCHHM, BKJIIOYAIONIUX CTENEHHU, PaJUKAIbI, Jorapu(Mbl ¥ TPUTOHOMETPUYCCKHE

bynxumu;
BBIYUCIIATh 3HAYCHUSA YUCJIOBBIX U 6YKBGHHBIX BpraX(eHHﬁ, OCYIIECTBIIAA HCO6XOI[I/IMBIG
[IOJICTAHOBKH U NpeoOpa3oBaHusl;

HCII0JIb30BATHh HpHOﬁpeTeHHbIe SHAHU{l U YMCHUSA B npaKanecxoﬁ AEeATECJIbHOCTN H
NOBCEAHEBHOM KM3HM IS

NPAaKTUYECKUX pPACYeTOB MO (opMysaM, BKIOYas (GOPMYINbI, COAEpIKALIME CTEHCHH,
pamukansl, JorapudMbl W TPUTOHOMETpUYECKWe  (YHKIHMH, HCIONB3YyS  IPH
HE00XO0/IMMOCTH CIIPaBOYHbIE MaTepHallbl U MPOCTEHIINE BHIYUCIUTEIbHbBIE YCTPONCTBA;

®OYHKIIUHU U T'PAPUKHU

yMeThb

OIIpeIeTIATh 3HAaYeHUE (QYHKIHMH [0 3HAYCHHIO apryMeHTa NpU Pa3IUuHBIX criocobax
3a1aHust (QYHKIHH;

CTPOUTH TPaPUKH U3YIEHHBIX (PYHKIIHII;

o 2 o
OIKCBIBATh 1O TpadUKy U 8 NPOCMEUWUx ciyuasx no gopmyne” NOBEJEHUE U CBOMCTBA
GbyHKUUH, HAXOAUTH N0 TpaguKy GYHKIMK HAaMOOJbIINE U HAMMEHBIINE 3HAYCHUS;

pelaTbh ypaBHEHHsI, IPOCTEHIIINE CUCTEMbl YpaBHEHUH, UCTIONb3YS C80UCMEa (YHKYUl 1
UX rpa(UKoB;

HCIIOJb30BATH l'lpHOﬁpeTeHHBIe 3HAHUA H YMCHMUSA B l'lpaKTI/I‘leCKOﬁ ACATCJIBHOCTH U
MOBCETHEBHOM XKM3HHU IS

ONMMCAaHHA C TMOMOIIBI0 (YHKIMH pa3IMUHBIX 3aBUCUMOCTEH, TpEACTaBICHUS HX
rpadu4ecKu, MHTEPIIpeTaluy rpauKoB;

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeTh

BBIYHCIIATh TPOU3BOJHBIE U Nep8ooOpasHvie DIEMEHTAPHBIX (DYHKIUH, HCIOIB3Ys
CIIPaBOYHBIE MATEPUAIIBL;

UCCIIEIOBaTh B MPOCTEHIINX ciydasx (YHKIMHA HA MOHOTOHHOCTb, HAXOUTh HAMOOJIbIIINE
U HaUMEHbIIWE 3HAaYeHUS (PYHKUUN, CTPOUTH TpapUKU MHOTOUIEHOB U HPOCMEUUUX
PAYUOHATLHBIX PYHKYUL C UCTIONB30BAaHUEM allapaTta MaTeMaTHYECKOTo aHAIIN3a;

BblHUCIAIMDb 6 npocmezlmux Cydasix 71]101/1/[61014 C Ucnojib3zoearnuem nep8006pa3Hod,'

TpeGoBanusi, BbIIEICHHbIE KYPCHBOM, HE NMPHUMEHSIOTCS TPH KOHTPOJIE YPOBHS HMOATOTOBKH BBITYCKHHKOB MPOQMIBHBIX
KJIACCOB I'yMAaHUTAPHOH HANpaBIE€HHOCTH.



HCNOJb30BATH MPUOOpPETeHHbIC 3HAHUSA U YMEHHUS B NMPAKTHYECKOH JesiTeJJbHOCTH U
NOBCEIHEBHOM KU3HM JIS:

pPE€UIICHUSA IPUKIAAHBIX 3a/]la4, B TOM YHCJIC COIUAJIbHO-3KOHOMU-YECKUX U (1)I/IBI/ILIeCKI/IX, Ha
HanOOJIbIINE U HANMCHBIIINE 3HAYCHHA, HA HAXOKACHUEC CKOPOCTH U YCKOPCHMUA,

YPABHEHUSA U HEPABEHCTBA

yMeTh

peliaTh pauOHAIBHBIC, ITOKA3aTCIbHBIC U JIOI‘apI/I(i)MI/I‘-IGCKI/Ie YpaBHCHHA 1 HCPABCHCTBA,
npocmeﬁmue UPPAYUOHAIbHBbIE U MPUSOHOMEMPUUECKUE YPABHEHUS, UX CUCMEMbl,

COCTaBJIATH YpPaBHCHHSA U HepaserHcmed 110 YCIOBUIO 3a1a4u;

UCIOJIb30BaTh Ui MPUOIMKEHHOTO PEIleHUs YpAaBHEHUH W HEPAaBEHCTB TrpaduyuecKuii
METO/;

n300paxkaTb Ha KOOPJAMHATHOW IUIOCKOCTH MHO>KECTBA PELIEHUM MPOCTEHIINX YpaBHEHUM
U UX CUCTEM;

HCMO0JIb30BATH NMPUOOpPETeHHbIE 3HAHUS U YMEHHUS B NMPAKTHYECKOH eATeJIbHOCTH U
MOBCEIHEeBHOM KU3HM IS

IMOCTPOCHHUA U UCCIICAOBAHUSA HpOCTGﬁH.IHX MAaTEMATHYCCKHUX MO,I[eJ'IeI‘/'I;

3JEMEHTBHI KOMBUHATOPUKU, CTATUCTUKHU U TEOPUHN
BEPOSITHOCTEMN

yMeTh

pemaTrh mpocTellme KOMOWMHATOpHBIC 3aJadd METOAOM Iepedopa, a Takke C
UCIIOJIb30BAHUEM U3BECTHBIX (HOPMYIT;

BBIYUCIIATh B MPOCTEUIIMX CIy4asX BEPOSTHOCTH COOBITHH HAa OCHOBE IOJICYETA YHCIIA
HUCXOIOB;

HCIIOJb30BATH l'lpHOﬁpeTeHHbIe SHAHUA U YMCHUSA B leaKTI/I'-IECK()ﬁ JACATECJIbHOCTH U
NMOBCETHEBHOM XKM3HHU IS

aHajin3a pCajJIbHbIX YHMCIOBBIX JAaHHBIX, IPCACTABJICHHBIX B BUAC JUAT'PAMM, Fpa(i)I/IKOB;

aHayM3a UH(OpPMAaLMK CTAaTUCTUYECKOTO XapaKTepa;

I'EOMETPUA

yMeTh

paciio3dHaBaTb Ha YCPTE)KAX W MOACIIIX MIPOCTPAHCTBCHHBIC (bOpMLI; COOTHOCHUTH
TPEXMCPHBIC OOBEKTEHI C UX OIIMCaHHuAMU, I/I306pa)KeHI/I$IMI/I;

OMUCBIBATHL B3aMMHOC PpPacCIlOJIOKCHUE TIPpAMBIX H IUIOCKOCTEHl B IMPOCTPAHCTBC,
apcymenmupoeanbsv ceou CnyCdeHu}l 00 s5mom pacnono:)fceﬂuu;

aHAJTM3UpPOBaTh B MPOCTEMIIMX CiIydasX B3aUMHOE paClOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

I/1306pa}KaTB OCHOBHBIC MHOTOTPaHHHUKHW W KPYIJIbBIC TECJIa, BBIIOIHATE YCPTCKHU 110
YCJIOBUSAM 3aa4;

cmpoums npocmetiuiue ceveHus Kyoa, npusmvl, NUPamuobwl,

peliaTh MIAHUMETPUYECKHUE U TPOCTEHIINE CTePEOMETPUUYECKUE 3a/1a4i Ha HAXOXKJICHUE
T€OMETPUUYECKHUX BEJIMYUH (JJIMH, YIJIOB, IUIONIA /Iel, 00beMOB);

HCIIOJIB30BAaTh IMPU PEHICHHUU CTCPCOMETPUUCCKHUX 3aJad INTaHUMETPUUCCKHUC q)aKTI)I n
MCTOIBI,



MMPOBOAUTDH NOKA3ATCIBbHBIC PACCYKACHUA B XOAC PCUICHUA 3aa4,

HCHOJB30BaATH npnoﬁpeTeHHme 3HAHUHA U1 YMCHHUSA B HpaKTH‘leCKOﬁ JACATECJIBbHOCTHN H

NOBCEAHEBHOM KMU3HM JIsI:

UCCIIEIOBaHMs (MOJEIMPOBAHMSI) HECIOKHBIX IPAKTUYECKUX CHUTyalluii Ha OCHOBE

M3YYEHHBIX (DOPMYI U CBOICTB QUTYp;

BBIYMCIICHHS 00BEMOB U nnomaneﬁ HOBerHOCTeﬁ IMPOCTPAHCTBCHHBIX TCJI IIPpHU PCIICHUU
MMPAKTUYCCKUX 3a/ad, UCIIOJIb3YysA IMPpU HGOGXOI[I/IMOCTI/I CIIPAaBOYHUKHU U BBIYUCIIUTCIBHBIC

YCTPOMCTBA.
10 knace
Y4ueOHO-TeMaTHYeCKHIi IJIaH pa3jiesia «Ajredpa U HAYaJIa AHAJIH32)
Ne Tema Koua-Bo Koua-Bo
4yacoB K/p B TOM
qyuciie

1 Tpuronomerpuyeckue GyHKINH JIFOOOTO yriia 4

2 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 4
3 DOpMyIIBI CIOKEHHS U UX CIEACTBUS 7 1
4 Tpuronomerpuyeckue GYHKIIMH YUCIOBOTO apryMEHTa 3

3) OcHOBHBIE CBOWCTBA (PyHKIUI 10 1

6 Perienrie TpUroHOMETPUUYECKUX YPABHEHHM U HEPABEHCTB 12 1

7 ITpon3BoaHas 12 1

8 IIpuMeHeHne HeNPEepPBIBHOCTH U TPOU3BOJHOM 7 1

9 [TprMeHeHre TPOU3BOJHON K UCCIIETOBAaHUIO (DYHKITUH 9 1

HTOr0 68
Y4yeOHO-TeMaTH4YeCKHH TJ1aH pa3jaena «['eomeTpusi»
Ne Tema Koa-Bo Koa-Bo
4acoB K/p B TOM
qyucje

1 Beenenue. 3

2 [TapayuienbHOCTD MPSIMBIX U IIJIOCKOCTEN. 14 2

3 [leprieHIUKyYJIIPHOCTD NPSIMBIX M MJIOCKOCTEH. 19 1

4 MHoOrorpaHHuKH. 14 1

5 BekTopsl B mpocTpaHCTBE. 11 1

6 IToBTOpEHME. 7 1

UTOr0 68

11 xitacc

Temarndeckuii mian
MoayJas "Aareopa'

Ne Tema KosaunyecTBo yacos KoanuectBo k/p
n/n B Tom yucie

1 IloBTOpEHMe. 5 1

2 IlepBooOpa3uas. 8 1

3 HuTerpan 10 1

4 O0600111eHe IOHATHS CTENEeHN 13 2

5 IHoka3aTenbHasi u 17 2

Jorapupmuyeckasi yHKIHH




6 IIpousBoaHasi noka3zaTejabHOMH 1 15 1
Jorapupmuyeckoi pyHKIuin

7 DJ1eMeHThl KOMOMHATOPUKH, 8 1
CTATUCTUKHU U TEOPUU
BEPOATHOCTEM

8 HNToroBoe noBTopenune 9 1
Hroro 85 10

Mopayas "I'eomerpus'

Ne Tema KosunyecTBO 4acoB KosaunyecTBO K/p B

n/n TOM YHCJIE

1 IloBTOpenue. MeToa KOOpPAMHAT B 13 2
NMPOCTPAHCTBE

2 Huaunap. Konyc. Hlap 13 1

3 O0beMbl TeJ 16 1

4 IToBTOpEHue 9 1
Hroro 51 5
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