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[HosicuuTeIbHASA 3aNIMCKA
PaGouas mporpamma coctaBjieHa Ha OCHOBE:

o @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun» (B MOCIEAHEHN pelakInn);

o @enepalIbHOTO TOCYAAPCTBEHHOTO O0PAa30BATENBHOTO CTaHIAPTa CPEAHEro OOIIero
oOpa3oBaHusl, YTBEPKAEHHOTO MpUKa3zoM MuHHCTEpcTBa 00pa3oBaHusl U Hayku PO
ot 17 mas 2012 roma Ne 413 (¢ U3MEHEHUSMHU U JTOTIOJTHCHUSIMH )

e OcCHOBHOM 00pa3oBaTeNbHON MPOTpaMMbI CpeaHero obimiero odOpazoBanus MbBOY
«Muoronpo¢unbHas rumHazus Nel89 «3aman»»

e VYueOnoro mnana MBOY «Muoronpodunsnas rumuaaszus Nel89 «3aman»»

PabGouass mporpamma 1o mnpeamery «Maremartukay s yriayOJE€HHOTO YpOBHS
npenojgaBanust B 10-11 k. coctaBneHa B coorBercTBUM C¢ TpeboBaHusmu PI'OC k
CTPYKTYpE U pe3yjbTaTaM OCBOEHHUS OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM CPEHErO
oO1ero o0pa3oBaHusl.

Ieau u 3a5a4u Kypca

B cootBerctBum ¢ npunsatoit Konuenimueir pa3Butrus MaTeMaTHYECKOTO 0Opa30BaHUS B
Poccuiickoii ®@enepauuy, MaTeMaTH4YeCKOE O0Opa30BaHUE peElIaeT, B YAaCTHOCTH,
CJIeIyIOLIME KITFOUEBbIE 33]1aUu:

«MPENOCTABIIATh,  KKJIOMY OOydaromeMycs BO3MOXKHOCTh JIOCTHXKCHHUS  YPOBHS
MaTeMaTUYECKUX 3HAHUN, HEOOXOIUMOTro JyUIsi JajbHEWIIeW YyCHEeNIHOW KWU3HU B
00IIIECTBEY;

«o0ecreunBaTh HEOOXOAMMOE CTpaHE UHCIO  BBIIYCKHUKOB, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JOCTAaTOYHA JJIsI MPOJOJDKEHUS OO0pa3oBaHUST B Pa3IMUHBIX
HalpaBJICHUSAX M IS [PAKTUYECKOW JIESITENbHOCTH, BKIIOYash IMpENnoJaBaHHE
MaTeMaTUKH, MaTeMaTHYeCKHWe HCCclefoBaHus, padoTy B cdepe HHOOPMAIMOHHBIX
TEXHOJIOTHUU U AP.»;

«B OCHOBHOM OOIIIEM M CpeaHeM 00IIeM 00pa3oBaHWU HEOOXOAMMO MPETyCMOTPETh
MOJATOTOBKY OOYYAIOIIUXCS B COOTBETCTBUM C WX 3alpoCaMU K YPOBHIO MOJATOTOBKH B
chepe MaTeMaTUIECKOTO 00Pa30BAHMUS.

COOTBETCTBEHHO, BBIJCISAIOTCS TPU HaIpaBlieHHs TpeOoBaHUN K pe3ysibTaTram
MaTeMaTU4YeCcKOro 00pa3oBaHMUS:

1) MPAaKTUKO-OPUEHTUPOBAHHOE MaTeMaTHUueckoe oO0pa3oBaHHE (MaTeMaTuKa s
KU3ZHU);

2) MaTeMaTHKa JiJIs UCTIOJb30BaHus B podeccuu;

3) TBOPUECKOE HANpaBJICHHE, HAa KOTOPOE HAIleJIeHbl T€ 00ydYaroluecs, KOTOpble

IJIAHUPYIOT 3aHUMATHCS TBOPUYECKOW M HCCIEAOBATENIbCKOM paboTol B 00JacTu
MaTeMaTUKH, GU3UKHU, SKOHOMUKH U IPYTUX O0JIACTSX.

OTU HampaBJCHUS peanu3yloTcs B JBYX Oyiokax TpeOOBaHMU K pe3ysibTaram
MaTeMaTHYeCKOro o0pa3oBaHMUsL.

Ha 6a3o0BoM ypoBHe:

Boinyckauk Hayuures B 10-11-m kiaccax: 171 MCIIOJB30BaHUs B TIOBCETHEBHOM KU3HU
U obOecrieyeHUs] BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJDKeHHs  o0pa3oBaHHUsS IO
CTHEIHAIHOCTSM, HE CBSI3aHHBIM C MPHUKJIAIHBIM HCIIOJIb30BAHUEM MaTEMaTHKH.
BpIMycKHUK MOJYYUT BO3MOKHOCTH HayunThess B 10-11-m kmaccax: mais pa3BUTHS
MBIIIJICHUSI, UCIOJIb30BAaHUSI B TOBCEIHEBHOM KU3HU U O0OECIEUEHUS BO3MOKHOCTH
YCHEIIHOT0 MPOJOJLKEHHUs] 00pa3oBaHus M0 CHEIUAIbHOCTSIM, HE CBSI3aHHBIM C
NPUKJIAJHBIM UCIIOJIH30BAHUEM MATEMATUKHU.



Ha yrny6nennom ypoBHe:

Boimyckauk Hayuures B 10-11-Mm kitaccax: AJis yCHOEIIHOTO MPOJOJIKEHHsT 00pa30BaHUs
M0 CHEHHUATBHOCTSIM, CBA3aHHBIM C MPUKIAJIHBIM UCIIOJIH30BAHUEM MAaTEMaTUKH.
BBITyCKHUK MOJYYHUT BO3MOKHOCTH HayunThest B 10-11-m ximaccax: s oGecriedeHus
BO3MOKHOCTH YCIIEITHOTO MPOIODKEHHSI 00pa30BaHUs MO CHEIUATBHOCTSIM, CBSI3aHHBIM
C OCYIIECTBICHUEM HAy4YHOW U HCCIEIOBATEIbCKON JEATEIbHOCTH B 00JIaCTH
MaTEeMaTUKH U CMEXHBIX HaYK.

[Ipy wu3yueHun MaTeMaTUKA Ha YrayOJEHHOM YpOHE MPEabsABISIOTCS TpeOoBaHMUS,
COOTBETCTBYIOIINE HaIIPaBJICHUIO «MaTeMaThKa TUTSL npodeccuoHanbHON
NEATEIIBHOCTH); BMECTE C TEM BBIMYCKHUK MOJIYYa€T BO3MOXKHOCTh U3YYUTh MATEMATUKY
Ha ropa3fo Oojiee BBICOKOM YpOBHE, 4YTO cO3AacT (yHIAMEHT MJisi JaJIbHEHIIEro
CEpPBhE3HOr0 U3YUYEHUS MAaTEMATHUKU B BY3€.

[IpumepHbIE MPOrpaMMbl COJAEPKAT CPABHUTEIBLHO HOBBIM JJIi POCCHUHCKOM IIIKOJIBI
pazaen «BepoaTtHocTh U cTaTucTuKay. K 3ToMy pasjienny OTHOCSTCS Takke CBEJICHUS U3
JIOTUKHA, KOMOWHATOPUKA U Teopuu TpadoB, 3HAYUTEIBLHO BapbUPYIOIIHECS B
3aBUCUMOCTH OT TUIIA POTPAMMEBI.

Bo Bcex mnpuMepHBIX mnporpamMMmax OOJIbIIOE BHUMAHUE YAEISETCS MPaKTUKO-
OpPUEHTUPOBAHHBIM 3agadaM. OJHa U3 OCHOBHBIX IIeJ€l, KOTOPYH pa3pabOTUYMKU
CTaBWJIH Tiepes coOoi, — co34aTh MPUMEPHBIC MPOTPAMMEBI, T/I€ €CTh MECTO TPUMEHEHUIO
MaTeMaTUYECKUX 3HAHUN B )KU3HH.

[Ipy  u3yyeHMu  MareMaTUKd  OOJBIIOE  BHUMAHUE  YACNAETCS  PAa3BUTHUIO
KOMMYHUKATUBHBIX yMeHUM (hopmynupoBaTh, apryMeHTHUPOBATb U KPUTHKOBATh),
(hOpMHUPOBAHUIO OCHOB JIOTUYECKOTO MBIIUICHHS B YacTH MPOBEPKA HCTUHHOCTH H
JIO)KHOCTH  YTBEP)KJICHHM, TOCTPOEHUS IMPUMEPOB U KOHTPIPUMEPOB, ILEMOYEK
YTBEPXKICHUM, (HOPMYITUPOBKM OTPHUIIAHUN, a TaKXKE HEOOXOMUMBIX U JOCTATOUYHBIX
ycioBuii. B 3aBUCMMOCTH OT YpPOBHSI MpPOrpaMMbl OOJBINE WM MEHbIIE BHUMaHUS
yACNseTCd yMEHUI paboTaTth MO0 aJrOpuTMy, METOJaM IIOMCKa alropuTMa M
OTPENICIICHUIO TPAHUL] TPUMEHUMOCTH aaTropuTMOB. TpeboBaHusl, chOpMyITUPOBAHHBIC B
paznaene «['eomeTpusi», B OOJbIIEH CTENEHH OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX
MpEeACTaBICHU U TpaduyecKuXx METOJ0B, 4YeM K (GOpMaIbHOMY OIKMCAHUIO
CTEPEOMETPUUECKUX (DAKTOB.

Heamn:

® OBJIQJICHUEC CHUCTEMOW MaTEMAaTHYECKUX 3HAHUM W YMCHHH, HEOOXOIWMBIX JJIs
MPUMEHEHUSI B TMPAKTUYECKOW [IEATEIbHOCTH, W3YYCHUSI CMEXHBIX JUCHUILUIVH,
MIPOJIOJDKEHUS 00pa30BaHUS;

® UHTEJUICKTyallbHOE pa3BUTHE, (OPMUPOBAHHE KA4YECTB JUYHOCTH, HEOOXOIMMBIX
YeJIOBEKY ISl TOJHOIIEHHOMW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX
MaTeMaTUYECKOU JCSATEIbHOCTHU: ICHOCTH U TOYHOCTH MBICTH, KPUTUYHOCTH MBIIIUICHHUS,
WHTYULIMM, JIOTUYECKOTO MBIIUICHUS, JJEMEHTOB aJTOPUTMHYECKON  KYJBTYPHI,
CITOCOOHOCTH K TIPEOI0JICHUIO TPYIHOCTEH;

e (QopMupoBaHuE TIPEACTABICHWA 00 WUACIX © METoJaX MaTEeMaTUKH Kak
YHUBEPCAIBHOTO $3bIKA HAYKM W TEXHUKH, CPEACTBA MOJECIUPOBAHUSA SIBICHHU U
IIPOLIECCOB;

® T[OBBICUTh OOIIEKYJIBTYPHBI YPOBEHb W 3aBEPIIATh (HOPMHUPOBAHHE IEITOCTHOU
CUCTEMbl ~MaTEMaTHYECKUX 3HAHMM KaKk OCHOBBI JII0O0OH  mpodeccruoHanbHOM
NEATEIbHOCTH, HE CBSI3aHHOM HEMOCPEACTBEHHO C MAaTEMATUKOM.

3agaum:



o pa3BUBATh IPEICTABICHUE O YUCIE€ U POJIA BBIYUCICHUH B YEIOBEYECKOU
IIPAKTHUKE;

o dbopMHUpOBAaTh TPAKTUYCCKHE HABBIKA BBITIOJHEHUS YCTHBIX, INHCHMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYUCIICHUH, PA3BUTh BHIUUCITUTENBHYIO KYJIBTYPY;
o dbopMHpOBaTh HABBIKM  OBJIAJICHUS CHMBOJUYECKAM  SI3BIKOM  aireophl,

BbIpa0OTaTh (QopMaiIbHO-ONEpaTUBHbIE ainreOpandeckue YMEHHS U HAyYUThCS
NPUMEHSTh UX K PEIICHHUIO 3a/1a4;

L pasBUBaTb NPOCTPAHCTBCHHLIC ITPCACTABJICHUA U I/1306pa3I/ITCJ'IBHBIe YMCHMU,

L (bOpMI/IpOBaTB NpCACTABJICHUA O CTATUCTUICCKUX 3daKOHOMCPHOCTAX B pCaJIbHOM
MHUPC U O PA3JINYHBIX crocobax mx N3YyUYCHUA;

L q)OpMI/IpOBaTL HaY9YHO-TCOPCTHYCCKOC MBIIIJICHUC IMKOJIBHUKOB,

L Pa3BUBATb JIOTHUYCCKOC MBIINUICHHUC W PCYb — YMCHHUSA JIOTHYCCKH 000CHOBAThH

CYXJCHHUSI, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPBHI.
O01mas xapakTepucTuKa Kypca
Marematnyeckoe oOpa30BaHHUE UTPAET BAKHYIO POJb U B MPAKTUYECKOU, U B AYXOBHOM
KU3HU oOmecTBa. IIpakTuyeckas CTOpoHa CBsi3aHA C CO3JaHHEM W NPUMEHEHHEM
MHCTPYMEHTapusi, HEOOXOIUMOr0 YEJIOBEKY B €ro IpOAYKTHBHOW JI€ATEIbHOCTH,
IYXOBHAsl CTOpPOHAa — C HHTEJUICKTYyaJbHBIM pa3BUTHEM 4eNloBeKa, (OPMUPOBAHUEM
XapakTepa U o01Iei KyJIbTYpBHl.

be3 KOHKpETHBIX 3HAHMH O MaTeMaTHUKE 3aTPyAHEHO NOHMMaHUE MPHUHIIUIIOB
YCTPOMCTBAa M HCIIOJIB30BAaHUS COBPEMEHHOW TEXHHMKH, BOCIPHUATHE W HHTEPIPETALUA
pa3HOOOpa3HOM  COLMAIbHOW, DKOHOMHYECKOW,  IOJUTHYECKOM  HH(pOpMaIuH,
Manos(p(deKTUBHA MOBCEAHEBHAs MpaKTUYECKas AESITeNbHOCTh. KakIoMy ueloBeKy B
CBOEH KU3HU MPUXOJIUTCA BBIMOIHATH PACUEThl, YUTATh MH(HOPMALIHIO, TPEACTABICHHYIO
B BHJI€ TaOJIMI], [Uarpamm, rpaukoB, MOHUMATh BEPOSTHOCTHBIM XapakTep CIy4alHbIX
COOBITHH, COCTABIISATh HECTIOKHBIE AITOPUTMBI.
N3yuenue gaHHOTO Kypca 3aBepiiaet (popMUpoBaHUe LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK
U OpUEHTalUi ydYalluxXcs B OTHOIIEHMM MAaTE€MaTUYECKUX 3HAHUMW M TpoOieM Hux
WCIOJB30BaHUS B paMKax cpenHero oOmero ooOpa3zoBanus. Kypc cmocoOcTByer
(OpMHPOBAHUIO YMEHHUSI BUJETh M MOHHMMATh MX 3HAYMMOCTh I KaXJOTr0 4YeJoBeKa
HE3aBHCUMO OT €ro NpO(eCcCHOHATBHON AEATEIbHOCTU; YMEHHUS pa3iuyaTh (akThl U
OLICHKH, CPaBHUBATh OLICHOYHbBIE BbIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLICHOK U
CBSI3b KPUTEPHUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM.
be3 06a30Boil MaTemMaTHUeCKOW MOATOTOBKM HEBO3MOXKHA MOCTAaHOBKAa OOpa30BaHMUS
COBPEMEHHOI'0 4YeJIOBEKa. B IIKOJE MareMaThka CIy>KHT OIOPHBIM MPEAMETOM IS
M3YYEHUS CMEKHBIX JUCHMIUINH. PeanbHON HE0OXOIMMOCThIO B HAIIM JIHU CTAaHOBHUTCS
HEIpepbIBHOE 00pa3oBaHue, YTO TpeOyeT MOJHOLIEHHOW 0a30Boi 0011e00pa3oBaTEIbHOM
MOATOTOBKH, B TOM YHMCJIE U 1O aldredpe v HayajgaM MaTeMaTUYEeCKOTO aHaIH3a.
JUiss  5KM3HM B COBPEMEHHOM OOIECTBE Ba)XXHbIM  SIBISIETCA  (POPMHUpOBAHUE
MaTeMaTUYeCKOro CTWISI MbIIUICHHS. OOBEKThl MAaTeMAaTHUYECKUX YMO3aKIIOUECHUUH U
npaBuja HMX KOHCTPYMPOBAaHUS BCKPBIBAIOT MEXAHU3M JIOTMYECKUX TOCTPOCHH,
BbIPa0ATHIBAIOT YMEHUS (HOPMYIUPOBATh, OOOCHOBBIBATH M JOKa3bIBATh CYKACHUS, TEM
caMbIM Pa3BHUBAIOT JIOTMUECKOE MBIIUIEHHE. MaTeMaTHKe MPUHAJICKUT BeAyIasi pojib B
(GbOopMUPOBaHUN AJITOPUTMUYECKOTO MBIIUICHUS, BOCIIUTAHUU YMEHUU JEHCTBOBATH IO
3aJJaHHOMY alIroput™My. B xoJe pemienus 3a1aqy — OCHOBHOM y4eOHOI AESITeNbHOCTH HA
YpOKax MaTeMaTUKU — Pa3BUBAIOTCS TBOPUYECKAs U NPUKIAIHAS CTOPOHBI MBILIICHUS.



OOyuenune wmaTemMaTUKe Ja€T BO3MOXKHOCTH pa3BUBAaTh Yy YyyallUXcs TOYHYIO,
JAKOHUYHYI0 M HWH(OPMATHBHYIO pPE4Yb, YMEHHE OTOMpaTh Hauboyee MOIXOAIINE
A3BIKOBBIE (B YAaCTHOCTH, CUMBOJIMYECKHUE, Tpa(UUECKUE) CPEACTBA, T. €. CIOCOOCTBYET
(GbOopMUPOBaHNIO KOMMYHUKATUBHON KYJIbTYPBI, B TOM YHCJIE — YMEHHIO SICHO, JJOTHYHO,
TOYHO M IIOCIEAOBATEIBHO M3JaraTh CBOIO TOYKY 3PEHUS, HCIIOIb30BaTh S3BIKOBBIC
CpEACTBa, aJIeKBAaTHBIE 00CYXKIaeMOW MPoOIIeME.

JlanbHeiiee pa3BuTHE MPUOOPETYT M NMO3HABATENIbHBIE JNEHCTBUA. Yualuecs TiIy0xe
OCO3HAIOT OCHOBHBIE OCOOEHHOCTH MaT€MAaTUKU Kak (hOpMbl YEJIOBEUYECKOTO MO3HAHMS,
HAyYHOTO METOJ]a IMO3HAHMSI MPHUPOABI, a TAKXKE BO3MOXKHBIE c(hepbl U TpaHUIIbl €€
IPUMEHEHHUSI.

Marematnyeckoe o0pa3oBaHHe BHOCUT CBOW BKJIaJa B (popMUpOBaHUE OOIIEH KyIbTYPHI
yenoBeka. HeoOXoauMbIMM KOMIIOHEHTaMU OOIIeH KyJIbTyphl SBISIOTCS oOlee
3HAKOMCTBO C METOJAMH I[IO3HAHUS JEUCTBUTEIIBHOCTH, NPEACTABIECHHUE O METOAAaX
MaTEeMaTHKH, MX OTIMYMUAX OT METOJOB €CTECTBEHHBIX M TyMAaHHMTApHBIX HayK, 00
OCOOEHHOCTSIX MPUMEHEHUs MAaTeMaTUKH IS PElICHUs NMPUKIAAHBIX 3a1ad. M3yueHue
MaT€MaTUKHd CIHOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO YEJIOBEKa, MOHUMAHHIO
KpacoThl U U3SIIECTBA MATEMATUYECKUX PACCYKICHHI.

B pesynbraTte meneHanpaBieHHON y4eOHOM JeATENbHOCTH, OCYIIECTBIAEMON B hopmax
y4eOHOIO HCCIEIOBAaHUSA, Y4YE€OHOro TMPOEKTa, TMOJYyYUT JaJbHEWIIee pa3BUTHE
CIOCOOHOCTh K MH(POPMALMOHHO-TIOUCKOBOW AESATEIBHOCTU: CAMOCTOSTEIbBHOMY OTOOPY
MCTOYHUKOB HMH(OpPMALlMM B COOTBETCTBUU C IOCTABICHHBIMH LEISIMH M 33Ja4aMH.
VYyamuecs Haydarcs CHCTEMaTH3UPOBaTh HHGOPMALMIO IO 3aJaHHBIM IPU3HAKaM,
KPUTHYECKH OLEHUBaTh M HMHTEpPHpeTUpoBaTh HMH(popmauuto. M3ydenue kypca Oyzaer
crocobcTBoBatTh pa3BuTHI0 MKT-KOMIETEHTHOCTH y4YaluXcs.

[TomyunT panpHe#Iee pa3BUTHE CIIOCOOHOCTh K CaMOOPIaHMU3ALMHM HCAMOPETYJIALHH.
VYyammecs: mojlydar ONBIT YCIEUTHOM, IIeJIEHANpPaBIEHHON M pe3yJbTaTUBHOW y4eOHO-
npeanpodeccuoHaNbHOM JESTEIbHOCTH; OCBOSIT Ha MPAaKTHUYECKOM YPOBHE YyMEHHE
IUIAHUPOBATh CBOIO JIEATENIBHOCTh M YNPABIATH €K BO BPEMEHH; HCIIOJIb30BaTh
pECypCHbIE  BO3MOXHOCTH IS JIOCTMDKEHHMsSl  Leleil;  OCYUIECTBISATh  BBIOOP
KOHCTPYKTUBHBIX CTPAaTErHil B TPYIHBIX CUTyalUsX; CAMOCTOSITEIbHO PEaln30BBIBATH,
KOHTPOJIMPOBaTh M  OCYILUECTBISATh KOPPEKUUIO y4yeOHOM M  MO3HaBaTEJIbHON
JEeSTEIbHOCTY HAa OCHOBE IMPEABApUTENILHOIO IIJITAHUPOBAHWS W OOpaTHOM CBS3H,
ITOJIy4aeMOM OT IEaroroB..

CopepxaTenbHOM OCHOBOM W TJIaBHBIM CpPEACTBOM (DOPMHUPOBAHHS M Pa3BUTHUS BCEX
YKa3aHHBIX CHOCOOHOCTEW CIIYy>KUT IieJIeHaNpaBlIeHHbI 0TOOp ydueOHOro Martepuana,
KOTOPBIN BeIETCS HA OCHOBE MPUHIIUIIOB HAYYHOCTH M (PyHIaMEHTAIbHOCTH, HCTOPU3MA,
JOCTYITHOCTH M HENPEPBIBHOCTH, LEIOCTHOCTH M CHCTEMHOCTH MAaTE€MAaTHYECKOIrO
00pa3oBaHus, €r0 CBSA3U C TEXHUKOM, TEXHOJIOTHUECH, KU3HBIO.

HUKOM, TEXHOJIOTUEH, KU3HBIO.

Copepxanne 1o MartemaTuke (opmupyercs Ha ocHoBe @DyHIaMEHTAIBHOTO sjapa
IIKOJIBHOTO MaTEMaTUYeCKOro oopazoBaHusi. OHO MPEACTaBICHO B BHUJIE€ COBOKYITHOCTH
collepKaTeNIbHbIX JIMHUM, PacKphIBAIOIIUMX HanojgHeHue @OyHIaMEHTaJbHOTO SApa
IIKOJIBHOTO MAaTeMaTHYeCKOro o0Opa30BaHUs MNPUMEHHUTENIbHO K CTaplied IIKOJe.
[Iporpamma pernameHTUpyeT 00bEM MaTepuaia, 00sS3aTebHOTO ISl U3yYEHUs, HO He
3a1a€T pacupenesieHus ero no knaccaM. [loatomy conepkanure TaHHOTO Kypca BKIIOYAET
CIeNyIOlUe pa3lienbl: «Aneebpay, «Mamemamuueckuii ananuz», «Beposmunocms u
cmamucmuxay, «I eomempusy, « Bekmopwl u Koopounamul 8 NPOCMPAHCMEBE.



Conepxanue pasnena «Aneeopa» crnocoOCTByeT (OPMUPOBAHHMIO y  YUalIUXCS
MATEMATUYECKOTO anmapara Uid PpPeIIeHds 3a4a4  OKPYXKAKIIEH PEATbHOCTH.
[Ipomomwkaercs W3y4eHHWE MHOTOWICHOB C MENbIMH  KOd(DPUIIMEHTaMU, METOI0B
HaxXO0XJICHUSI UX pallMOHATBHBIX KOpHEW. [IporcxoauT pa3Butre 1 3aBepileHre 0a30BbIX
3HaHHM O uwmcie. Tema «KoMIUIEKCHBIE 4YMCIa» 3HAKOMHUT YYalIUXCAd C MOHATHEM
KOMILJIEKCHOTO YFHCJIa, MPAaBWJIAMHA JCUCTBUN ¢ HUMH, Pa3IUYHBIMA (OPMaAMH 3aluCH
KOMIUJIEKCHBIX YUCEII, PEIICHUEM MPOCTEUIIINX YPABHEHHUM B MOJIE KOMIUIEKCHBIX YUCEN U
3aBEPIIIAET OCHOBHYIO COJIEPKATEBHYIO JIMHUIO Kypca IIKOJbHOW MateMaTuku «Hucinay.
OCHOBHOE Ha3HAYEHHUE ITHUX BOMPOCOB CBSA3AHO C MOBBIIIEHUEM OOIIEH MaTeMaTHIeCKON
MOJATOTOBKH yYaIllUXCs, OCBOCHHEM IMPOCThIX M APHEKTUBHBIX MNPUEMOB pPEIICHUS
anreOpanyecKux 3ajad.

Paznen «Mamemamuueckut aunanuz» TPEACTaBICH TPEeMsS OCHOBHBIMH TEMaMHMU:
«OnemeHtapuble QyHKuMn», «lIlpousBomnas» u «HWurerpan». CopaepkaHue >TOTO
pasjienia HaleJIeHO Ha TOJIyYeHHEe IIKOJIbHUKAMU KOHKPETHBIX 3HAHUN O (PYHKIIMM Kak
BOKHEHIIIEH MOJIEIN OMUCAHUSI U UCCIEIOBAaHMS Pa3HOOOPA3HBIX PEaIbHBIX MPOIECCOB.
N3ydeHune CTENEHHBIX, MOKAa3aTeIbHBIX, JOTAPUPMUUYECKUX KU TPUTOHOMETPUUYECKUX
(GyHKIIUA TPOJNOKAET 3HAKOMCTBO YYallUXCS C OCHOBHBIMU  3JI€MEHTApPHBIMU
(yHKIMAMHM, HAa4aTO€ B OCHOBHOM IkoJie. [ToMUMO oOBnajieHHs HEMOCPEIACTBEHHBIMU
YMEHUSAMHU pPENIATh COOTBETCTBYIOIIWE YPABHEHHSI W HEPABEHCTBA, Yy Yy4YalIUXCA
(dhopmupyeTcst 3amac reOMETPUUYECKUX MPEJICTABICHUH, JeKaIIMX B OCHOBE OO0BSICHEHUS
MPABOMEPHOCTH CTAHAAPTHBIX W 3BPUCTUUYECKHX MPUEMOB pEIICHUS 3aaad. 1eMbl
«IIponsBogHass» u «HMHTErpanm» couaepkaT TPaAULMOHHO TPYIHBIE BOIPOCHI IS
ITKOJILHUKOB, JaXXKe JJIA TeX, KTO BbIOpall M3yuyeHHE MaTeMaTHKU Ha YriayOJéHHOM
YPOBHE, IMO3TOMY UX M3JIOKEHHE MPEAIOIAraeT Oropy Ha TEOMETPUUYECKYIO HATJISITHOCTh
1 Ha €CTECTBEHHYIO MHTYUIIMIO YUaIuxcs, 0oJjiee, YeM Ha CTPOTHE ONpeaciieHus. TeM He
MEHEE 3HAKOMCTBO C ATHM MaTepuajioM Aa€T MPEJCTaBICHUE ydamuMCs 00 OOIIuX
UJIESIX U METOJIaX MaTEMAaTUYECKOW HAYKH.

[Ipu u3ydyenun pasznena «Beposmuocms u cmamucmuka» pacCMaTPUBAIOTCS Pa3INYHbIC
MAaTEMATUYECKUE MOJEIU, TMO3BOJISIONIME U3MEPATH W CPABHUBATH BEPOSITHOCTH
Pa3JIMUHBIX COOBITUH, JIeJIaTh BHIBOJIBI M MPOTHO3bI. DTOT MaTepuall HEOOXOIUM MPEXKIC
Bcero s (GopMUpOBaHMS Yy yyalmuxcs (YHKIIMOHATBLHOW TPaMOTHOCTH — YMEHUS
BOCIIPUHUMATh M KPUTHYECKU AaHAJIU3UPOBATh HHQPOPMAIUIO, TPEACTaBICHHYIO B
paziuuHbiX  (opMax, TMOHMMAaTh BEPOSITHOCTHBIM XapakTep MHOTHUX peajbHbIX
3aBUCHUMOCTEH.

Paznen «I"eomeTpus» mo3BoauT chOPMHUPOBATH MPEACTABICHUS 00 N3y4aeMBbIX MTOHSITHUSIX
W METOJIaX KAaK BAXXHEHUIIMX CPEACTBAX MATEMaTHYECKOr0 MOJCIMPOBAHUSA PEaTbHBIX
IIPOIICCCOB M SBJICHUM, pAaclO3HATh HAa YePTeKaX M MOJCIAX IMIPOCTPAHCTBEHHBIC (POPMBI;
COOTHOCHTh TPEXMEPHBIE OOBEKTHI ¢ MX ONHCAHUSIMH, M300paKEHUSIMH; OIHUCHIBATh
B3aMMHOE PACIHOJIOKEHUE MPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE, APTyMEHTHUPOBATH
CBOM CYXJeHusi 00 ATOM pacroJIOKEHUH; aHAIM3UPOBATh B3aWMHOE PACIIOJIOKEHUE
00BEKTOB B MPOCTPAHCTBE M H300pakaTh MX; U300paxkaTb OCHOBHBIC MHOTOIPAaHHUKH;
BBITIOJTHATh YEPTEXKHU 110 3aJaHHBIM YCIOBHSIM; CTPOUTH CEUEHHsS Ky0Oa, TPHU3MBI,
MUPAMUJIBI, KPYTJIBIX TEJ; PEIIaTh MUIAHUMETPUYECKUE U CTEPEOMETPUYECKUE 3aa4uM Ha
HaxO0JCHUE TCOMETPUYECKUX BEJIMYMH (JJIMH, YIJIOB, TUIOLIAJEH); UCIOJIb30BaTh MPU
pelIeHUH CTEPEOMETPUUECKUX 3ajlau TJIaHUMETpUuueckue (PakThl U METOJIbI, BEKTOPHYIO
anreopy. [IpoBoiuTh 10Ka3aTeNbHBIC PACCYKACHUS B XOJI€ PEIICHUS 3a/1a4.



IInanupyemble pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

JInyHOCTHBIE, MeTaNPeIMeTHbIC U NIPeAMETHBIE Pe3ybTAaThl 0CBOCHHS Kypca
[IporpaMmma  mO3BOJISIET  AOOMBATBHCS  CIEAYIOIIMX  PE3yJbTaTOB  OCBOCHUS
00pa30BaTeNbHOM MPOTPaAMMBI CPETHETO 00IIero 00pa30BaHus:

1) B IMYHOCTHOM HAIPABIICHUH:

. c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH; KPUTHYHOCTh MBILIUICHUS, YMEHHE pAaCIO3HaBaTh JIOTMYECKHU
HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIIMYATh TUIIOTE3Y OT (paKTa;

° TOTOBHOCTh M CITOCOOHOCTH BECTH auajor ¢ ApyruMu JrOAbMHU, TOCTHUIATh B HEM
B3aMMOIIOHHMMAaHWs, HAXOOHUTDH 06HII/IC oejian " COTPYAHHU4YIATh B UX NOCTHUKCHUM,
° HAaBBIKHM COTPYAHHUYCCTBA CO CBCPCTHHUKAMH, ACTbBMH MJIAAIICTO BO3pacCTa,

B3pOCJIBIMU B 00pa30BaTEIbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIIEIOBATENbCKOM,
MIPOEKTHOM U JPYTUX BUJIAX ACSITEIbHOCTH;

. TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHWIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUU BCEU >KU3HM; CO3HATEIHHOE OTHOIICHUE K HEMPEPHIBHOMY OOPa30BAHUIO
KaK YCJIOBHIO YCIEIIHON MPOo(eCCUOHAIIBHON U O0IIECTBEHHOM e TEILHOCTH;

. ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIOYasl 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA;
. OCO3HaHHBIM BBIOOp Oynymied mnpodeccuu W BO3MOXKHOCTEH —peanu3aiuu

COOCTBEHHBIX U3HEHHBIX IUIAHOB; OTHOUIEHUE K NPO(ECCHOHATBHOMN AESITENbHOCTH KaK
BO3MO>XHOCTH Y4YacTHsl B PEILIEHUU JMYHBIX, OOLIECTBEHHBIX, TOCYAapCTBEHHBIX, O0LIe-
HAI[MOHAJIbHBIX MPOOJIEM.

2) B MeTanpeIMETHOM HalpaBlICHUU

. YMEHHUE CAMOCTOSITENIBHO OIPEACIIATh LENH ACSITEIBHOCTH M COCTABIIATH IUIAHBI
NEATENBHOCTH; CAMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJHMPOBAaTH U KOPPEKTUPOBATH
NEATENBHOCTb; UCIIOJIB30BATh BCE BO3MOKHBIE PECYPCHI JUIsl JOCTHKEHUS TOCTABICHHBIX
Helne M pealv3aldy IUIAHOB JIEATENbHOCTH; BBIOMpATh YCHEIIHbIE CTPATETMH B
Pa3IUYHBIX CUTYaLHSIX;

. yMEHUE NPOAYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B NMPOIIECCE COBMECTHOM
NEeSATENbHOCTH, YYUTHIBATh MO3ULMU APYIHMX YYACTHUKOB JESITEIbHOCTH, 3PPEKTUBHO
paspemniath KOH(MIUKTHI,

. BJIaJICHUE HAaBBIKAMM IMO3HABATEJIbHOM, y4eOHO-UCCIEeI0BATEIbCKON U MIPOEKTHOM
NEeSATEIbHOCTH, HaBbIKAMU pa3pelICHUs NpoOsieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEJIBHOMY IIOMCKY METOJIOB PELICHHs IPaKTUYECKHX 3a]ad, HPUMEHEHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

. TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSITEIbHOM  MH(OPMAIMOHHO-
II03HABATEJIbHOM JEATEIbHOCTH, BKJIOYas YMEHHE OPUEHTHPOBATHCS B Pa3IUYHBIX
MCTOYHUKAX UH(pOpMALIUU, KPUTHUECKU

. OLICHMBAaTh M HHTEPIPETUPOBATH HHPOPMAIHMIO, TMOIYYAEMYI0 U3 Pa3IUYHBIX
VCTOYHHKOB;

. YMEHUE MCIOJb30BaTh CPEACTBA HHPOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
texHonoruii (manee — WKT) B pelmieHUM KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX U
OpraHU3allMOHHBIX 3aJad ¢ COOJIOJeHuEM TpeOOBAaHUN HSPrOHOMUKH, TEXHUKU
0e30MacHOCTH, TUTMEHBI, pecypcocOepexeHus, MPaBOBbIX U ITHUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 6€301aCHOCTH;

. BIIQZICHUE SI3BIKOBBIMU CPEICTBAMU — YMEHHUE SICHO, JIOTHYHOM TOYHO M3Jarartb
CBOIO TOYKY 3PEHHsI, UCIIOIb30BATh aJIEKBATHBIE A3bIKOBBIE CPEJICTBA;



. BJIa/ICHUE HAaBbIKAMM ITO3HABATEIbHON pe(IEKCUU KaK OCO3HAHUS COBEPILAEMBIX
JEUCTBUM U MBICIMTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, TPAHUIL] CBOETO
3HaHUWS U HE3HAHM, HOBBIX IT03HABATEIIBHBIX 33/1a4 U CPEACTB UX JOCTHKECHUS.

3) B IPEeIMETHOM HAIpaBIICHUH

. c(OpMUPOBAHHOCTh TMPEACTABICHUH O HEOOXOAMMOCTH [OKA3aTelIbCTB IPHU
000CHOBaHMM MAaTEMAaTUYECKHX YTBEPXKICHHM M pPOJM aKCHOMAaTUKH B IPOBEICHUU
JNENYKTUBHBIX PACCYKIACHUM;

. c()OPMUPOBAHHOCTh NOHATUWHOTO ammapara [0 OCHOBHBIM paszJellaM Kypca
MaTeMaTUKH; 3HAHUA OCHOBHBIX TE€OpeM, (pOpMya U YMEHUS UX NPUMEHSATh; YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIOCOOBI PELICHUS 3a4a4;

° C(bOpMI/IpOBaHHOCTI) YMeHI/Iﬁ MOACIUPOBATE PCAJIBHBIC CUTyallMH, HCCIICOAOBATDH
IMOCTPOCHHBIC MOACIIN, HHTCPIIPCTHPOBATDH HOJ'Iy‘ICHHHﬁ PE3YIIbTAT,
° C(bOpMI/IpOBaHHOCTI) HpCI[CTaBJ'ICHI/If/i 00 OCHOBHBIX MOHATHAX MaTEMaTHYECKOI'O

aHaJlu3a U UX CBOWCTBAax, BJIAJICHME YMEHUEM XapaKTepHU30BaThb MOBEACHHUE (PYHKLUH,
MCTIOJIb30BaHNUE MTOJTYYCHHBIX 3HAHUM IS OTIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;
. BJIAJICHHE YMEHUSIMH COCTABJIEHUS BEPOSITHOCTHBIX MOJEJIEU IO YCIOBHUIO 3a1a4u
U BBIYMCIICHUS BEPOATHOCTU HACTYIUIEHUS COOBITUHA, B TOM 4YHUCJIE C NPUMEHEHHEM
(bopMyn KOMOMHATOPUKH M OCHOBHBIX TE€OPEM TEOPUU BEPOATHOCTEN; HCCIEAOBAHMS
CIIy4alHBIX BEJIMYUH U UX PACTIPENCIICHUS

Ilnanupyemsie pe3ybTaThl H3yYeHust MaTeMaTuKu B 10-11 kiaccax

BJIEMEHTHI TEOPUU MHOXECTB U MATEMATHUYECKOM JIOT KU
BrInmycKkHUK HAay4uTCS:

. CBOOO/IHO ONEPUPOBATh MOHATUSMU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
MOJIMHOXKECTBO, IE€PECEUCHUE, OOBEIUHEHHE U Pa3HOCTh MHOXKECTB, YHCIOBBIE
MHOYKECTBA Ha KOOPJAMHATHOU MPSIMOM, OTPE30K, UHTEPBAJL, IIOJIyHHTEPBAJI, IPOMEKYTOK
C BBIKOJIOTOM TOYKOM, Tpaduueckoe TMpeACTaBICHHE MHOXKECTB HAa KOOPAMHATHOU
IIJIOCKOCTH;

. 3a/1aBaTh MHOYKECTBA NEPEYUCIEHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;

. ONEPUPOBATH MOHATUSIMH: YTBEPKICHUE, OTPULAHUE YTBEPKICHUSI, UCTUHHBIEC U
JIO’KHBIE YTBEP)KJEHUS, MPUYMHA, CIEICTBUE, YACTHBIA ciydail OOILIEro YTBEpKIACHUS,
KOHTPIPUMED;

. MIPOBEPATH NMPUHAIIEKHOCTD IJIEMEHTA MHOKECTBY;

. HaXOJUTh MepeceyeHne U 0O0bEeAMHEHNE MHOXKECTB, B TOM YHCJIE MPEACTaBICHHBIX
rpauUecKy Ha YUCIOBOM MPSAMON U HA KOOPJUHATHOM IJIOCKOCTH;

. MPOBOJUTH  JIOKA3aTeNIbHbIE PACCYXKJEHUs Il OOOCHOBAaHUS WCTUHHOCTH
YTBEPKIACHUM.

B noBcegHEBHOM KU3HU U IPU U3YYEHUU JPYTUX NPEAMETOB:

. WCIOJIb30BaTh YHCJIOBBIE MHOXECTBA HA KOOPAWHATHOM MNOpPsIMOM M HA
KOOPJUHATHOM IUIOCKOCTH JIJIs1 ONUCAHUSI PEATIbHBIX ITPOLECCOB U SBJICHU;

. IIPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUS B CUTYyallMsIX TOBCEIHEBHOM KU3HU, IPU

pEelIeHNH 3a7a4 U3 APYTrUX IPEAMETOB
BrInyCKHUK NOJIYYUT BO3MOKHOCTh HAYUYHUTHCS:

. ONEPUPOBATH TOHATHUEM OIPEJCICHUSA, OCHOBHBIMU BHUJAMH OMNPEACICHUM,
OCHOBHBIMU BUJAMH TEOPEM;

. MMOHUMATh CYTh KOCBEHHOT'O JJOKA3aTeJIbCTBA;

. OINIEpUPOBATH MTOHATUSIMHU CYETHOTO U HECYETHOTO MHOXKECTBA;

. MIPUMEHATh METOJ MAaTEMaTUYECKOM MHIYKIUU IS TPOBEICHUS PACCYXKIACHUN U

A0Ka3aTCJIbCTB U ITPpXU PCHICHHUU 3a/1a4.



B noBceHEeBHOM KU3HU U NIPU U3YYECHHUU IPYTUX MPEIMETOB:

. MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U SI3BIK JIOTMKHU IS ONMCAHUS
pealIbHbIX MIPOLIECCOB U SBJICHUH, IPH PEIICHUH 3a/1a4 APYTUX YUeOHBIX MPEIMETOB
UNCJIA 1 BBIPAXKEHU A

BrinyCkHUK HayuuTC:

. CBOOOJHO  ONEpPUPOBATH  MOHATUSMHU:  HATYPAJIBHOE  YHCIO, MHOXECTBO
HATYpaJIbHBIX YHCEN, LIEeJI0€ YHUCI0, MHOXKECTBO LIETBIX YHCEN, OOBIKHOBEHHAs! APOOb,
JecsiTUYHasi  JpoOb, CMEIIAHHOE YHWCJIO, PpAalMOHAJIBLHOE  YHUCJIO, MHOXECTBO
PAlMOHAIIBHBIX YHUCEN, UPPALMOHAIBHOE YHCIIO, KOPEHb CTENEHU N, JCHCTBUTEIBHOE
YUCJIO, MHOXECTBO JEHCTBUTENBHBIX YHUCEJ, TIE€OMETpUYECKass HUHTEpIpeTanus
HATypAJIbHBIX, IEJBIX, PAIMOHAJIbHBIX, IEUCTBUTEIbHBIX YHCE,

. MOHUMATh M OOBSICHATH pa3HUILy MEXIy TMO3WIUOHHOM | HEMO3UIIMOHHOM
CHUCTEMaMH 3alliCH YHCeJl;

. MePEBOJIUTDH YMCIIAa U3 OJTHON CHCTEMBI 3aITUCH (CUCTEMBI CUUCIICHHS) B APYTYIO;

. JIOKa3bIBaTh W MCIIOJB30BATh MPU3HAKU JCIUMOCTH CYMMbI U TIPOU3BEICHUS MPU
BBITNOJIHEHVWH BBIYMCIICHUN U PEICHUM 33/1a4;

. BBITIOJIHATh OKPYIJICHUE PAlUOHANBHBIX M HUPPAMOHAIBHBIX YHMCEN C 3aJaHHOU
TOYHOCTBIO;

. CpaBHUBATh JEHCTBUTENBHBIC YHCIIA PA3HBIMU CIIOCOOAMU;

. YHOPSII0UMBATh YKCIIA, 3alIUCAHHBIC B BUJIE¢ OOBIKHOBEHHOW U JIECITUYHOUN JIpooH,

qucya, 3alMiMcaHHbIe C MCIOJIb30BaHUEeM aprU(METHUYECKOTO KBaJIPAaTHOI'O KOPHS, KOpHEH
CTEIIEHH OOJIbIIIE 2;

. HaxoauTh HOJl u HOK pa3ubiMu crioco0amMul ¥ MCIIOIB30BaTh UX MPH PEIICHUU
3a7a4;

. BBITIOJTHATH  BBIUMCICHHUS HM  MpeoOpa3oBaHUs  BBIPAXKCHUM, COACPKAIIMX
NEHCTBUTEIBHBIC YHCIIa, B TOM YHCIIe KOPHU HATYpaIbHBIX CTCIICHEH;

. BBITIOJIHSTh CTaHJapTHBIC TOXJECTBEHHBIC npeoOpa3oBaHUs
TPUTOHOMETPHUECKHUX, JTOTAPUPMUUECKHAX, CTCTICHHBIX, UPPAITMOHAIBHBIX BBIPAKECHUH.

B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:

. BBITIOJIHATh W OOBSCHATH CpPaBHEHUE PE3YyJbTATOB BBIUMCICHUN TNPU pPEIICHUN
MPaKTUYECKUX 3a7a4, B TOM YHCJIE MPUOIMKCHHBIX BBIYUCICHHUMN, WCIOJB3Ysl pPa3HbBIC
CIocoObl CPaBHEHHI;

® 3aIIMCbIBaTb, CPaBHHBATL, OKPYIJIATH YHUCIOBLIC JAHHLIC PCAJIbHLIX BCIIMYHUH C
HCIIOJIBb30BAHUCM PA3HBIX CUCTCM U3MCPCHUA,
® COCTaBJIATb MW OLCHUBATb PA3HBIMH croco0aMH  YHMCJIOBBIE BBIpAXKCHUA IIPpU

pEIIeHNHU MPaKTUYECKUX 33134 ¥ 33a4 U3 APYTUxX y4eOHbIX MPEeIMETOB
BpInyCKHUK OJIy9UT BO3MOKHOCTh HAYUYHUTHCS:

. cBOOO/IHO OIEPUPOBATH YNCIOBBIMU MHOXKECTBAMHU NP PEIICHUN 3a]1a4;

. IIOHMMATh [IPUYHMHBI U OCHOBHBIE WJICU PACIUIMPEHUS YUCIOBBIX MHOKECTB;

. BJIaJICTh OCHOBHBIMM MOHATUSMM TEOPUU IEJIMMOCTH IPU PELICHUN CTAHAAPTHBIX
3a1a4y

. UMETh 0a30BbIE MPEJICTABICHUS O MHOKECTBE KOMIUIEKCHBIX YHCEJT;

. CBOOOJTHO BBIMOJHATh TOXKIECTBEHHBIE MPEOOpPa30BaHUS TPUTOHOMETPUUYECKHUX,
Jorapu(pMHUUECKUX, CTENIEHHBIX BhIPAXKEHHUI;

. BiazneTh (hopmyIoi OuHoma HeroToHa;

. IIPUMEHATH IIPU PELICHUH 3a]a4 TeOpeEMyY O JIMHEMHOM npeacTtasinenun HO/L;

. NPUMEHATH MPH pelieHnu 3a1ad Kuralickyio Teopemy 00 ocTaTtkax;

. MIPUMEHATH IIPU PELICHNU 3a1a4 Manyto teopemy Depma;



° YMETH BBIIIOJIHATD 3aIlIMCh YHCJia B HOSHHHOHHOﬁ CHUCTEMC CUUCIICHHA,

. OPUMEHATDH MPHU PEUICHUH 33/1a4 TEOPETHKO-YUCIOBbIE (DYHKIIMH: YUCIO U CyMMa
aenurenen, GyHKIuo Duepa;

. NPUMEHATD MIPH PEIICHUH 3a]1a4 [eMHbIe ApoOu;

. OPUMEHATh MPHU PEIICHWH 3a7a4 MHOTOUYJICHBI C JIEUCTBUTENBHBIMU M LEIBIMU
kodpurmenTamuy;

. BJIQ/IETh MOHATUSAMHU MPUBOAUMBIN U HETIPUBOAUMBIN MHOTOYJICH U MPUMEHSTH UX
IpU pElICHUH 3a/1a4;

. IPUMEHATH IIPU pelieHnu 3aa4 OCHOBHYIO TEOpEMY alreOphl;

. OpPUMEHATh TpU  pElIeHHH 33Ja4 OpocTedime (QYHKUUH  KOMIUIEKCHOM

IEPEMEHHON KaK TeoMeTpuYeCcKue npeodpazoBaHus

YPABHEHWA 1 HEPABEHCTBA

BBIITyCKHHUK HAy4UTCSA:

. CBOOO/IHO OIEpPUPOBATh IOHATUSMU: YpaBHEHUE, HEPABEHCTBO, PABHOCUJIbHbBIE
YPaBHEHHUS M HEPABEHCTBA, YPABHECHUE, SIBJISIOIICECS CIEACTBUEM IPYIOrO ypaBHEHHS,
YpaBHEHUS, PABHOCWIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPEOOPa30BAHNS YPAaBHEHU;

. pemaTrh pasHble BUABl YPABHEHWW W HEPABEHCTB U UX CHCTEM, B TOM YHCIIE
HEKOTOpbIE ypaBHEHU 3-i U 4-ii cTeneHel, ApoOHO-pallMOHANIBHBIE U UPPALlMOHAIbHBIE;
. OBJIA/IETh OCHOBHBIMU TUTIAMHA ITOKA3aTEIIbHBIX, J0rapu(pMUYECKHUX,

HppallMOHAJIBHBIX, CTCIICHHBIX ypaBHeHI/Iﬁ N HCPABCHCTB M CTAHAAPTHBIMH MCTOJaMH UX
pCHICHI/If/'I " IIPUMCHATDH UX IIPpU PCHICHHUH 3a/1a4,

. IIPUMEHSATH TeOpeMy be3y K pelieHuIo ypaBHEHUN;

. IPUMEHATh TeopeMy Buera Uil peleHns HEKOTOPBIX YPABHEHUIN CTEIICHU BBIIIE
BTOPOW;

. MNOHUMATh CMBICI TEOPEM O PaBHOCWIBHBIX U HEPaBHOCUJIBHBIX NMPEOOpa30oBaHMIX
YPaBHEHUM U YMETh UX JOKa3bIBaTh;

. BJIAJETh METOJAMH pEUICHUS YPAaBHEHWI, HEPAaBEHCTB M HMX CHCTEM, YMETh
BBIOMPATHh METOJ pelIeHUsI 1 000CHOBBIBATH CBOIl BBIOOD;

. UCITI0JIb30BaTh METO/I MHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB, B TOM YUCJIE APOOHO-
pPalMOHAIBHBIX M BKIIIOYAIOLIUX B CE0sI HpPAlMOHAIIbHBIE BBIPAKEHUS;

. pemarh aredpanyeckre ypaBHEHHsI 1 HEPABEHCTBA U UX CUCTEMBI C MapaMeTpaMu
anredpandyeckuM U rpauyecKuM METOaMu;

. BJIAJETh Pa3HbIMH METOJAaMU J10Ka3aTEIbCTBA HEPABEHCTB;

. pelarb ypaBHEHUS B LEJbIX YUCIIAX;

. u300pakaTb ~ MHOXKECTBA  Ha  IUIOCKOCTHM,  3aJlaBaéMble  YpaBHEHUSMH,
HEPaBEHCTBAMM M UX CUCTEMAMU;

. CBOOO/IHO HCIIOJIb30BAaTh TOXJIECTBEHHbIE NPEeoOpa3oBaHUsl TMpPU PEIICHUU

YPaBHEHUH U CUCTEM YPaBHEHUHN

B noBceqHEeBHOM )KU3HHU U IIPU U3YYECHHUU IPYTUX NPEIMETOB:

. COCTaBIIAATh U PEIIaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PEILICHUU 3a1a4
JOpYruX y4eOHbIX MPEIMETOB;

. BBITIOJIHATh OIIEHKY MPaBIONOI00Us pe3yiabTaTOB, MOJY4YaeMbIX MpPU PEIICHUU
Pa3IMYHBIX YpaBHEHU, HEPABEHCTB U UX CUCTEM IPU PEUICHUM 33/a4 APYTUX YUEOHBIX
MIPEIMETOB;

. COCTaBJISAITh U pElIaTh YPABHEHMS M HEPABEHCTBA C MapameTpamMu IpU PEIICHUU
3a]1a4 JpYruxX y4yeOHbIX [IPEIMETOB;

. COCTaBJISATh YPABHEHUE, HEPABEHCTBO WJIM MX CUCTEMY, ONMCHIBAIOIINE PEAIBHYIO
CUTYaLMIO WIM NPUKIAIHYIO 3a1a4y, HHTEPIIPETUPOBATD ITOJyUYECHHBIE PE3YJIbTATHI;



. UCIIOJIb30BaTh MPOTPAMMHBIE CPEACTBA NPH PEIICHUU OTHEIBHBIX KJIACCOB
YPAaBHEHHM U HEPABEHCTB

BpInyCKHUK NOIYYHAT BO3MOKHOCTh HAYUYHUTHCS

. CBOOOJHO OMNpPEAENATh TUN W BBIOMpPATh METOJ PEIICHHs IMOKa3aTeIbHBIX |
Jorapu(MUUECKNX YpPaBHCHWA W HEPABEHCTB, HWPPANMOHATILHBIX YpPaBHCHHA U
HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHCHUN U HEPABEHCTB, UX CUCTEM,;

. CBOOOJHO peniaTh CUCTEMBI JIMHENHBIX YPABHEHUM;

. penaTh OCHOBHBIE TUIIBI YPABHEHUI U HEPABEHCTB C MapaMeTpaMu;

. IIPUMEHSATH IIPU PELICHUH 3a]a4 HepaBeHcTBa Komm — byHsaKkoBckoro, bepryiuy;
. VMETBH IIPEACTABICHUE O HEPABEHCTBAX MEXY CPEIHUMH CTEIICHHBIMU.
OYHKIIMN

BBIITyCKHHUK HAy4UTCSA:

. BJIA/IETh TMOHATUSIMHU: 3aBUCUMOCTb BEJIMYMH, (YHKIMS, apryMEHT U 3HAuYCHHE

¢yHKIMM, o00JacTb ONpelNeieHuss W MHOXKECTBO 3HAaYeHUM (QYHKIUHM, Trpaduk
3aBUCUMOCTH, TIpapuk (QyHKIMH, HYIH (DYHKIUMH, MPOMEXKYTKH 3HAKONOCTOSHCTBA,
BO3pacTaHWE HA YHUCIOBOM IPOMEKYTKE, YOBIBAHME HA YHCJIOBOM IPOMEXKYTKE,
HauOoJipllleeé W HAUMEHbIIEe 3HayeHUWEe (YHKIMM Ha YUCIOBOM IPOMEXKYTKE,
nepuoanyeckasi GyHKIMs, IEPUOJI, YeTHAsA U HeUeTHass QYHKUUU; YMETh IPUMEHATh 3TH
ITOHATHSI TIPU PELICHUH 3a/1a4;

. BJIAJETh MOHATHEM CTENEHHAsI (QYHKUHUSA; CTPOUTH €€ rpa)uK U YMETh NMPUMEHATH
CBOMCTBA cTeNEHHON (DYHKIIMU IPU PELICHUH 3a/1a4;

. BJIA/IETh MOHATHAMM MOKa3aTellbHas (PyHKILHUsS, SKCIIOHEHTAa; CTPOUTh UX TpapUKu
U YMETbh IPUMEHSATH CBOMCTBA MOKA3aTEIbHON (PYHKIIMK IIPU PEILICHUH 3a7ay;

. BJA/E€Th IMOHATHEM Jiorapupmuueckas (yHKIUS; CTPOUTh €€ Ipaduk U yMETb
NPUMEHSTh CBOMCTBA JIorapupMuUeckor (GyHKIUU NpU PEILICHUH 33/1a4;

. BJA/€Th TOHATHUAMU TPUTOHOMETPUYECKUE (PYHKIMM;, CTPOUTh HX Tpaduku U
YMETb IPUMEHATh CBOWCTBAa TPUTOHOMETPUUYECKUX (PYHKIMN PU PEIICHUH 3a]1a4;

. BJIAJETh MOHATHEM oOpaTHasi (PYHKIMS; NPUMEHSTHh 3TO IMOHATUE MPHU PEIICHUU
3ajady;

. IPUMEHSATH MPU PELICHUU 3a7a4 CBOMCTBAa (YHKUHN: YETHOCTh, MEPUOAUYHOCTD,
OTPaHUYEHHOCTb;

. NPUMEHSTH MTPHU PELICHUU 3a]1a4 peoOpa3oBaHus rpadUKoB GyHKIUMT;

. BJIAJETh TOHATUSMU 4YHUCJIOBas IMOCJIEIOBAaTEIbHOCTb, apudmeTHyeckas u
re€OMETPUYECKAsI IPOTPECCHUS;

. OPUMEHATh TPU PEUICHUHM 3aJad CBOMCTBA W MNPU3HAKK apUPMETHUECKOH U

r€OMETPUYECKON MPOTPECCUM.

B noBceHEeBHOM XU3HU U MTPU U3YUEHUH IPYTHX YYEOHBIX IPEIMETOB:

. ONpENEeNATh MO TrpadukaM W HCMONb30BAaTh AJIA PEUICHHUS MPUKIATHBIX 3a4a4
CBOMCTBA peabHBIX MPOLIECCOB M 3aBUCUMOCTE (HauOosbliue U HAUMEHbIINE
3HaYeHUs, TPOMEXKYTKHM BO3pacTaHUsi M  yObIBaHHA (DYHKUUH, HPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, aCUMIITOThI, TOUYKH Meperuda, nepuoa U T.11.);

. VHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU NIPAKTUYECKON CUTYALUY;.
. ONMpeneNsaTh Mo TpadukaM MPOCTEHIINE XapPaKTEPUCTHUKUA MEPUOJUYECKUX
MPOLIECCOB B OMOJIOTMH, SKOHOMHUKE, My3bIKE, PAAHOCBSI3U U Ap. (aMIUIMTY/a, IEpUOA U
T.IL.)

BpInyCKHUK NIOJIyYUT BO3MOKHOCTh HAYUYUTHC:

. BJIAJIETb ITIOHATUEM ACUMIITOTBI U YMETh €0 IPUMEHATH IIPU PELLICHUU 3a4aY;



. NPUMEHSATh METOJbl PELIEHUsT NPOCTeUIuX JudPepeHaTIbHbIX YpaBHEHUN
MIEPBOT0 ¥ BTOPOTO MOPSJIKOB
OJIEMEHTBI MATEMATUYECKOI'O AHAJIM3A

BrinmyckHUK HayduTCs:

. BJIQ/IETh TIOHATHEM OECKOHEYHO YOBbIBalOlasi reoMeTpudeckas Mporpeccus u
YMETb IPUMEHSATH €70 IIPU PELICHUH 33/1a4;

. IIPUMEHSITH JJIsl PELICHUS 3a]1a4 TEOPHIO IIPEAEIIOB;

. BJIA/€Th TOHATUSAMU OECKOHEYHO OoJiblIMe W OECKOHEYHO Majibleé YHCIIOBbIE

IMOCJICAOBATCIIBHOCTU U YMCTh CPABHUBATDH OCCKOHEYHO OOJBIIHNE M OECKOHCYHO MaJble
IMOCJICAOBATCIILHOCTH,

. BJI/IETh NOHATUAMMU: IPOU3BOHAS (YHKIMU B TOUKE, IPOU3BOIHASA (DYHKLIUY;

. BBIUUCIIATH POU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIMM U UX KOMOUHAIIWI;

. UCCIIE0BaTh (PYHKIIMKM HA MOHOTOHHOCTb U AKCTPEMYMBI;

. CTPOUTH IPaPUKU U MIPUMEHSATH K PELICHHIO 33/1a4, B TOM YHCJIIE C TapaMeTPOM;

. BJIAJETh NOHATUEM KacaTelibHas K rpaduKy (QYHKIMU U YMETh IPUMEHSTH €ro Mpu
pelIeHnH 3a/a4;

. BJIAJETh NOHATHIMU NEPBOOOpa3Has (yHKLHS, ONPEIEeIECHHbIN HHTETpaL;

. npuMeHsTh TeopeMy HproTona—JIeiiOHMIIA 1 ee cleICTBUS JIs PEICHHs 3a1ay.

B noBce1HEBHOM XKU3HH U NIPU U3YUYECHHUH JIPYTUX YUYEOHBIX PEIMETOB:

. pemarb NpUKIaJAHbIe 33aa4d U3 OUOJIOTUH, (PU3UKH, XUMHH, JKOHOMHUKHU U JAPYTUX
[IPEAMETOB, CBS3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK IIPOLIECCOB;

. UHTEPIIPETUPOBATD I10Jy4YEHHBIE PE3YJIbTATHI

BBInyCKHUK NIOJIyYUT BO3MOKHOCTh HAYUYUTHC:

. CcBOOO/IHO BIJIAJIETh CTAaHAAPTHBIM aNNapaToM MaTeMaTHYEeCKOro aHailiu3a MAJis
BBIUYHCIICHUS POU3BOIHBIX (DYHKLINUU OJJHOM MEpEeMEHHOM;

. cBOOO/IHO MPUMEHATH amnmapaT MaTeMaTHUYeCKOTo aHajiu3a Il HCCIeI0BaHUs
GyHKIUI ¥ TOCTpOeHUsI TPa(QUKOB, B TOM YUCIIE UCCIIETOBAaHUS HA BBITYKIIOCTD;

. OIepupOBaTh MOHIATHEM NEPBOOOPA3HON PYHKIMU AJI PELICHUS 3a/1aY;

. OBJIaJICTh OCHOBHBIMHU CBelleHHsIMU 00 wuHTerpaie Hprorona—JleitOHua u ero
MIPOCTENIINX IPUMEHEHHUSIX;

. ONEPHUPOBATH B CTAHJAPTHBIX CUTYALUAX MPOU3BOJHBIMU BBICIIUX MOPSIKOB;

. YMETh IPUMEHSTH IPHU PEUICHUH 3a]]a4 CBOMCTBA HEMPEPBHIBHBIX (HYHKIIHIA;

. YMETb PUMEHSATH NPY PELIEHUH 3a1a4 TeopeMbl Beiepurpacca;

. YMETb BBINOJIHATh MPUOIMKEHHbIE BBIUMCICHUS (METOAbl pPEIIeHUs YpaBHEHU,
BBIYMCIICHHSI OITPEIEIIEHHOTO UHTErpasia);

. YMETb IPUMEHATh NPUIOKEHHE IPOU3BOAHOW M ONPENEIICHHOIO HHTErpaja K
PELIEHHUIO 33/1a4 €CTECTBO3HAHMS;

. BJA/IeTh TMOHSTUSAMH BTOpas IMPOU3BOJHAS, BBINYKIOCTh Tpaduka (QyHKIUU U

YMETB HCCIIE/I0BaTh (YHKIHIO HA BBIYKIOCTD
CTATUCTUKA 1 TEOPUA BEPOATHOCTEMN, JIOTUKHU U KOMBUHATOPUKA
BrInyckHUK Hay4duTCs:

® OIICpupoOBaTb OCHOBHBIMHU OIIMCATCIIbHBIMHU XaPAKTCPUCTUKAMHA YU CJIOBOT'O Ha6opa,
IMMOHATHCM I'CHCPAJIbHAsA COBOKYIIHOCTDL U BBI60pKOI>i H3 HEC,
® OnmcpupoBaTb IOHATUAMH. YaCTOTa W BCPOATHOCTDH CO6BITI/I$I, CymMmma H

MIPOU3BEJICHUE BEPOSITHOCTEH, BHIYUCISITH BEPOSITHOCTH COOBITUM HAa OCHOBE MOJCYETa
YyCia UCXOJI0B;
. BJIa/IETh OCHOBHBIMU MOHSATHUSMU KOMOWHATOPUKH U YMETh WX MPHUMEHSTHh IpU
pelIeHnH 3a1ad4;



° HMCTb IPCACTAaBJICHHC 00 ocHOBax TCOpUHn BCpOHTHOCTGfI;

. UMETh MPEJICTABICHUE O JUCKPETHBIX W HENPEPBIBHBIX CIyYalHbIX BEJIMUMHAX U
pacnpenesneHusIX, O HE3aBUCUMOCTH CIIy4aiiHbIX BEJIMYHH;

. UMETh MPEJCTABICHUE O MAaTEMAaTUYECKOM OXHUIAHUM U JUCHEPCHH CIIy4ailHBIX
BEJINYMH;

. VUMETH MPEICTABICHUE O COBMECTHBIX PACIPEICICHUAX CIIyYailHbIX BEJIHYNH;

. NOHMMATh CyTh 3aKOHA OOJBIIMX YHCEN M BBIOOPOUYHOTO METOAA H3MEPEHUs
BEPOSITHOCTEW;

. VMMETh NPEICTABICHUE O HOPMAJIbHOM pACHPENCICHUN U NPUMEpPaX HOPMaIbHO
pacupeneseHHbIX CIIy4YalHbIX BEJINYUH;

. MMETBH IIPEACTABICHUE O KOPPEISILIUN CIIyYalHbIX BEJINYUH.

B noBce1HEBHOM KU3HM U IIPU U3YYECHHUU IPYTUX MPEIMETOB:

. BBIUUCIIATH WM OLIEHUBATh BEPOSATHOCTU COOBITHUI B peaJIbHOM KU3HH;

. BbIOMpATh METO/AbI OAXOASIIEr0 MIPEICTaBICHU U 00pabOTKU JaHHBIX
BBINTyCKHHUK TOJYyYUT BO3MOKHOCTh HAYUUTHCS:

. HMMETh MPEJICTABICHUE O [IEHTPAIBHON MPEAETBHON TEOPEME;

. UMETh MPEACTABICHHE O BBIOOPOUYHOM KOA(D(PHUIIMEHTE KOPPEISIUUU U JIMHEHHOU
perpeccuu;

. MMETh MPEICTABICHUE O CTATUCTUYECKUX TMIOTE3aX U MPOBEPKE CTATUCTUYECKOU
TUIOTE3bl, O CTATUCTUKE KPUTEPHUSI U €€ YPOBHE 3HAUUMOCTH;

. VUMETBH IIPEICTABICHNUE O CBA3U IMIMPUUECKUX U TEOPETUUYECKHUX PACIIPEICICHUM;

. MMETH IIPEICTABICHUE O KOAUPOBAHNUH, JBOMYHOMN 3aIMCH, TBOUIHOM JIEPEBE;

. BJA/JI€Th OCHOBHBIMM MOHATHSIMH  Teopuu rpadoB (rpad, BepiuHa, pedpo,
CTENEHb BEPIIMHBI, IyTh B rpade) U yMETh MPUMEHSITh UX NPU PELICHUH 3a/1a4;

. VUMETBH IIPEACTABJICHHUE O AEPEBbIX U YMETh IPUMEHATH IPU PELICHUH 33/1a4;

. BJIAJETh MOHATHEM CBSI3HOCTb M YMETh NPUMEHSATH KOMIIOHEHTHI CBSI3HOCTH IpHU
pEeLIeHUH 3a/ay;

. YMETh OCYUIECTBJIATH MYTH 10 pedpaM, 00X01bl pedep U BepunH rpada;

. UMETh TMPEACTAaBICHHE 00 DSUIEepOBOM U TaMWIBTOHOBOM MYTH, HUMETh
MIPEAICTABICHNUE O TPYAHOCTH 3a/1a4M HAXOXKJEHUSI TaMUIIbTOHOBA MTyTH;

. BJIAJETh NOHITUSIMU KOHEYHBIE U CUETHBIE MHOKECTBA U YMETh UX MPUMEHSTh NPU
pELIeHUH 3aa4;

. YMETh IPUMEHSATh METOJI MATEMATUYECKOW MHIYKIUU;

. YMETh IPUMEHATh NPUHIMN J(MpuXIIe TPU pEeIIEeHUH 3a1a4

TEKCTOBBIE 3AJJIAU1

BrInyckHUK HAayduTCs:

. pemarh pa3Hble 33/1a4i NOBBIIIEHHON TPYAHOCTH;

. aHaJIM3UpOBaTh YCIOBUE 3aJauyd, BBIOMpAaTh ONTHUMAIbHBI METOJA peIlIeHus
3a/1a4y, pacCMaTpUBas pa3InuHbIE METOMBL;

. CTPOUTH MOJEJIb PELIECHUS 3a/1aud, TPOBOJUTH JOKA3aTEJIbHBIE PACCYXKICHUS MPU
pElIeHUH 3aa4H;

. pemaTh 3anauM, Tpedyromue nepedopa BapHaHTOB, MPOBEPKU YCIOBHM, BhIOOpa
ONTUMAJIBHOTO PE3YJIbTATA;

. aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOJTYUYEHHBIE PEIICHUS] B KOHTEKCTE YCIOBHS
3a/1auu, BEIOUPATh PEIlIeHUs, He TPOTUBOPEYAILINE KOHTEKCTY;

. NEPEBOAUTh MPU PEIICHUU 3aladyd MHPOPMALUIO K3 OJHOW (OpMBI 3amucH B

APYTYIO, HCTIOJB3YsI PU HEOOXOAMMOCTH CXEMBI, TAOIUIbI, TpadUKU, JUATPAMMBI.
B noBceHEeBHOM KU3HU U NIPY U3YYECHHUU IPYTUX NPEIMETOB:



. pelaTh NPaKTUYECKUE 3aa4 U 3a1a4d U3 APYIUX IPEIMETOB
I'EOMETPUA

BBIITyCKHUK HAy4UTCA:

. BJIAJETh T€OMETPUUYECKUMHU TMOHATUSMU NpPU PELIEHUWU 33Ja4 M NPOBEICHUU
MaTE€MaTUYECKHUX PACCYXKICHUM;

. CaMOCTOSITENIFHO  (POPMYJUPOBATH  OMpEACNCHUS TeOMETpUdecKux  Quryp,

BBIIBUTATh TUIOTE3bl O HOBBIX CBOMCTBaX W MPHU3HAKAX TEOMETPUYECKUX GUTYp U
000CHOBBIBaTh WJIM OIMPOBEPraTh UX, 0000IIATh WM KOHKPETU3UPOBATH PE3yIbTaThl Ha
HOBBIX KJlaccax (uryp, mpoBOAUTH B HECIOXKHBIX Clydasx Kiaccuukanuoo Guryp mo
Pa3JIMYHBIM OCHOBAHUSIM;

. UCCIENOBAaTh  YEPTEeXKM,  BKIOYAas  KoMOMHanmu  Quryp,  U3BJIEKaTh,
MHTEPIPETUPOBATH U MPE0OPa30BbIBATH HHPOPMALINIO, IPEJCTABICHHYIO Ha YepTexKax;
. pemaTh 3a7a4l reOMETPUUECKOTO COJEPKaHMsI, B TOM YHUCJE B CUTYyallUsX, KOr/a

QITOPUTM PELIEHUS HE CIEAYeT SBHO M3 YCIIOBUS, BBINOJHATH HEOOXOAUMBIE IS
pelmeHns  3aJa4d  JIONOJHUTEIBHBIE  IIOCTPOCHMS, MCCIEAOBaTH  BO3MOKHOCTH
MIPUMEHEHUS TeOpeM U (HOpMyYJT AJid pELIeHUs 3a/1aY;

. yMETh (POPMYIUPOBATH U JOKA3bIBATh T€OMETPHUUECKUE YTBEPKACHUS;

. BJIAJICTh IOHATHSMU CTEPEOMETPUM: MNPHU3MA, NapajuIeNICUNe], IHUPaMHIA,
TEeTpadap;

. UMETh MPEJCTABICHUS 00 aKCMOMaX CTEPEOMETPUU U CIEJICTBUIX U3 HUX U YMETh
IIPUMEHATD UX IIPU PELLICHUH 3a/1ay;

. YMETh CTPOUTH CEYEHUsS MHOIOIPAaHHUKOB C HCIOJB30BAHUEM DPa3JIMYHBIX
METOJI0B, B TOM YHUCJIE U METOA CJIENIOB;

. UMETh IIPEACTABICHUE O CKPEIIMBAIOIIMUXCA NPSAMBIX B IPOCTPAHCTBE U yMETh
HaXOJUTh YIOJ U PACCTOSIHUE MEKy HUMU;

. IIPUMEHSATh TEOPEMBI O IAPAJUICIIBHOCTU NMPSAMBIX M INIOCKOCTEW B IPOCTPAHCTBE
IIpU PELICHUN 3a/1a4;

. YMETh NPUMEHSTH NapaJJIEIbHOE TPOSKTUPOBAHUE JIs1 U300pakeHus Quryp;

. YMETh IPUMEHATh NEPNEHAUKYISIPHOCTA NPSAMOM M IUIOCKOCTH TNPHU PELIEHUU
3azay;

. BJIAJICTh TOHATUAMM OPTOTOHAJIBHOE MPOEKTUPOBAHWE, HAKJIOHHBIE M HX
MIPOEKLIMH, YMETh IPUMEHATHh TEOPEMY O TPEX MEPIECHINUKYIIAPAX MIPU PELICHUU 3a/1a4;

. BJIAJETh MOHATUSMU PACCTOSHUE MEXIy (UrypaMu B TMPOCTPAHCTBE, OOLIUI

MIEPIICHIUKYJIAP ABYX CKPEIIMBAIOIIMXCS MPSMBIX U YMETh IPUMEHSATh UX MPH PEIICHUN
3aJ1a4;

. BJIAJICTh NOHATHUEM YIOJ MEXKIYy NPSMOU M INIOCKOCTBIO U YMETh NPUMEHATH €0
IIPU PELICHUN 3a/1a4;

. BJIAJICTh  IOHATUSAMM  JBYTPAHHBIA  YIOJ, yIrOJd  MEXIy IUIOCKOCTSIMH,
IIEPIICHIUKYJIAPHBIE INIOCKOCTA U YMETh IPUMEHSATH UX IIPU PEILICHUM 3a/1a4;

. BJIAJICTh IOHATHUAMM TNPU3MaA, TNApPAUICICINIE] W TIPUMEHATb CBOMCTBA
rapasuiesIenunea Npyu peleHny 3a1ay;

. BJIAJICTh TOHATUEM NPSAMOYTOJBHBIA MNapAJUICIENUIIE] U IPUMEHATH €ro MpH
pelIeHNH 3a/ad4;

. BJIAJICTh TOHATUSAMM THUPAMHIA, BUIAbl MHUPAMHJI, DJIEMEHTHl NPaBUIBHOU
MMAPAMUIBI 1 YMETH IPUMEHSATh UX IIPU PELICHUU 33]1a4;

. MMETBH IIPEACTABIICHUE O TEOpeMe Diliepa,IpaBUIIBHBIX MHOTOTPAHHUKAX;

. BJIAJICTh MOHATUEM IUIOLIAU ITOBEPXHOCTEN MHOTOIPAHHUKOB U YMETh IIPUMEHSATH

€ro IpH pelIeHUN 3a/1adY;



. BJIAJETh MOHATUSMU TeJla BpallleHus (LUIUHAP, KOHYC, ap U cdepa), ux ceyeHus
Y yMETh NPUMEHSTh UX NIPU PEIICHUU 3a]1a4;

. BJIAJETh MOHATUSAMH KACATEJIbHBIE MPSMBIE U IJIOCKOCTH U YMETh NPHUMEHSTh W3
IIPU PELIEHUY 33]1ay;

. UMETh MPEJCTABICHUS O BIMCAHHBIX M OMMCAHHBIX Chepax U yMETh MPUMEHSITh HX
IIPU PELIEHUY 33]1a4;

. BJIQIETh TOHATUAMU OOBEM, OOBEMbl MHOTOTPAHHUKOB, TE€J BpallCHHUS U
NPUMEHATh UX MIPU PELICHUN 33/1aY;

. UMETh IPEJICTABICHUE O pa3BEpTKE LMIMHAPA U KOHYCA, IUIOMAIN MOBEPXHOCTH
LWINHJPA U KOHYCa, YMETh IPUMEHATh UX [IPU PELICHUHU 33]1aY;

. UMETh MPEACTABJIEHUE O IIouaau chepsl 1 yMETh IPUMEHATh €r0 IPU PEIICHUU
3ajady;

. YMETb peliaTh 3aJja4l Ha KOMOMHALMM MHOTOTPAaHHUKOB U TEJ BPAIICHUS;

. UMETh NPEJCTaBICHUE O MOJOOMU B MPOCTPAHCTBE M YMETh pellaTh 33Jaud Ha

OTHOIIIEHHE 00BEMOB U IUIOLIAJIEH MTOBEPXHOCTEN MOAOOHBIX (QUTYP.

B noBceHeBHOM KU3HU U NPU U3YUYECHUU IPYTUX MPEIMETOB:

. COCTaBJISATh C UCIOJIb30BAHMEM CBOMCTB F€OMETPUUYECKUX (DUTYP MaTeMaTUYECKUE
MOJIEIN JJIsi pEelIeHUs] 3ajlad MPAaKTUYECKOrOo XapakTepa M 3aJad M3 CMEXHBIX
JTUCLUIUINH, UCCIIEIOBATh MOJYYCHHBIE MOJICIIM U UHTEPIPETUPOBATH PE3YJIbTAT
BrImyCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCSI:

. UMETh IMPEICTABICHUE 00 aKCHOMAaTUYECKOM METO/IE;

. BJIQJICTh MOHATHEM TE€OMETPUYECKME MECTa TOYEK B MPOCTPAHCTBE U YMETh
MIPUMEHSTh UX JJIS pELICHUS 3a/1a4;

. YMETh MPUMEHSTH JIJIsl PEIICHUS 337a4 CBOMCTBA IUIOCKUX U JBYTPAHHBIX YIJIOB,
TPEXTPAHHOTO YyIja, TEOPEMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO YTJIa;

. BJIQJICTh MOHATHEM NEPHEHIUKYISPHOE CEYEHUE MTPU3MBI U YMETh MIPUMEHSThH €ro
[IpU PELIECHUH 3a/1ay;

. UMETh MPEICTaBICHUE O JBONCTBEHHOCTH MPABUIBLHBIX MHOTOIPaHHUKOB,;

. BJIQJICTh MOHATUSAMHU IIEHTPATIBLHOE U MapaJljIeIbHOE MPOSKTUPOBAHUE U MPUMEHSITh
WX TIPU TIOCTPOCHUM CEUCHUN MHOTOTPAHHUKOB METOJ0OM MPOCKIUA;

. UMETh TPEACTABICHUE O pPa3BEpPTKE MHOTOTPAaHHUKA M KpaTyailleM IyTH Ha
MMOBEPXHOCTU MHOTOTPaHHUKA;

. UMETh MPEICTABICHUE O KOHUYECKUX CCUCHUSIX;

. UMETh TpEJCTaBICHUE O Kacawmuxcs cpepax W KOMOWHAIIUM TEN BpaIleHUs U
YMETbh MPUMEHSTh UX MPU PEIICHUU 33/1a4;

. MPUMEHSTH TP PEUICHUH 337124 POPMYITY PACCTOSIHHSI OT TOUKH JI0 TIOCKOCTH;

. BIIAJICTh PA3HBIMU CITIOCOOAMHU 3aJ[aHUs IPSMON YpaBHEHUSMUA U YMETh TIPUMEHSTh
MIpU PEIICHUU 3a/1ay;

. MPUMEHSTh NIPU PEIICHUH 337a4 U JI0KA3aTEIbCTBE TEOPEM BEKTOPHBIN METOH U
METOJ KOOPAWHAT;

. UMETh TpejAcTaBiieHne 00 akcuomax oObema, NPUMEHATh (HOPMYJbI 00BEMOB

MPSIMOYTOJIBHOTO MapaJIEIENUIIe1a, TPU3Mbl U MHUPAMUABI, TETpa’Apa IMPU PEUIEHUU
3azay;

. NPUMEHSTH TEOPEMbI 00 OTHOLIEHUSAX 0O0BEMOB IIPU PELICHUH 33]1aY;

. MPUMEHSTh MHTErpajl JJis1 BHIYUCICHHUSI OOBEMOB U MOBEPXHOCTEH Tesl BpalleHus,
BBIUMCJICHUS IJIOIAAN c(heprUuecKoro nosica 1 00bemMa 1apoBOro Cios;

. MMETh NPEACTABICHUE O IBWKEHUAX B NMPOCTPAHCTBE: MApaJUICIbHOM IEPEHOCE,

CUMMCTPHUU OTHOCHUTCJIBHO IIJIOCKOCTH, HCHTpaJIBHOﬁ CUMMCTPHUH, IMOBOPOTEC



OTHOCUTEIBHO TPSIMOM, BUHTOBOW CHUMMETPHH, YMETh NMPUMEHITh WX IPH pPEIICHUU
3a/1ad4;

. MMETb NPEICTABICHUE O TUIOIIAAN OPTOrOHAIBHOM NPOEKINN;

. MMETh MPEACTABICHHE O TPEXI'PAHHOM M MHOTOIPDAHHOM yIJI€ U IPUMEHSATH
CBOMCTBA IUVIOCKMX YIJI0OB MHOT'OTPAHHOIO yIJIa IIPY PELICHNH 3a/a4;

. UMETh TMPEACTaBICHUS O TNpeoOpa3oBaHUU MOJO0US, TOMOTETHHM U YMETh
IIPUMEHSATD UX IIPU PEILICHUU 3a/1a4;

. YMETh PeIIaTh 3a/1a4M Ha IUIOCKOCTHU METONAMU CTEPEOMETPHH;

. YMETb IPUMEHATH POPMYJIbl 00BEMOB IPU PELLICHUU 33124

BEKTOPbBI U KOOPIMHATHI B TIPOCTPAHCTBE
BhIlyCKHUK HAYy4YUTCS:

. BJIQJICTh MMOHATUSMU BEKTOPBI U UX KOOPANHATHI;
. YMETH BBINOJHATH ONEPALNU HaJ BEKTOPAMH;

. MCIIOJIB30BaTh CKAJSIPHOE IPOU3BEACHNUE BEKTOPOB IIPU PELICHNUH 33134,

. NPUMEHSTh ypaBHEHHE IUIOCKOCTH, (OPMYIIYy PACCTOSHHUS MEXKIYy TOUYKaAMU,
ypaBHEeHHE c(hepbl IPU PEILICHUH 3a]1ay;

. MIPUMEHATH BEKTOPBI U METO]I KOOPJIUHAT B MPOCTPAHCTBE MPU PEIICHNUH 33/1a4
BpInyCKHUK OTYYHUT BO3MOKHOCTh HAYYUTHCS:

. HaxXOJUTh 00BEM MapaUIeTeNuIea U TeTpadipa, 3aJaHHbIX KOOPAMHATAMH CBOUX
BEPILINH;

. 3a71aBaTh MPSMYIO B IPOCTPAHCTBE;

. HAaXOJUTh PACCTOSHUE OT TOUKHU JI0 INIOCKOCTH B CUCTEME KOOPAUHAT;

. HAaXOJWUTh PACCTOSIHUE MEKAY CKPELIMBAIOIIUMUCS IMPSIMBbIMUA, 3aJaHHBIMU B
CHUCTEME KOOpIMHAT

NCTOPUA MATEMATHUKHA

BrinyCkHUK HayuuTCS:

. VMMETB IMPEJICTABICHUE O BKJIAJE BBIJAIOIIMXCSI MATEMAaTUKOB B Pa3BUTHE HAYKU,

. MMOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccun

METOAbI MATEMATHUKU

BrinyckHUK HAy4uuTCS:

. HCIMOJIb30BaTh OCHOBHBIE METOJIbI JOKA3aTEJIbCTBA, MPOBOJUTH JI0KA3aTEIBCTBO U
BBIMNOJIHATH ONPOBEPKEHNUE;

. MPUMEHATH OCHOBHBIE METObI PEIIEHUS MATEMaTUYECKUX 3a/aY;

. Ha OCHOBE MATEMaTHMYECKMX 3aKOHOMEPHOCTEW B MPHUPOJAE XapaKTEPU30BaTh
KpacoTy U COBEPILICHCTBO OKPYKAIOIIET0 MUPa U MTPOU3BEICHUN UCKYCCTBA;

. IPUMEHATh  NPOCTEUINHME  NOPOrPaMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN MAaTEMATHYECKUX 3314,

. MOJIb30BAThCSA MPUKIAAHBIMA [POrpaMMaMH M NPOrpaMMaMH  CUMBOJIBHBIX

BBIYMCIICHUH JIJIS1 UICCIICIOBAHUS MaTEeMAaTHUYECKIX 00BHEKTOB

BBIMTyCKHHUK TIOTy9UT BO3MOKHOCTh HAYUUTHCS

. MPUMEHATH MaTeMaTHYEeCKHUE 3HAHUS K HCCJICAOBAHHMIO OKPYXKAIOIIETO MHpa
(MonenupoBanue GU3NIECKUX MPOIECCOB, 3a1a4l SKOHOMHUKH )



OcHOBHOE coiep:KaHue

IloBTOpEeHue

JleicTBUTEIbHBbIE YHCJIA

[Tonartue neiicTBUTEeNnbHOrO uncia. MHoxectBa uucen. CBOWCTBA JACHCTBUTEIIBHBIX
yucen. Meron mMareMatnyeckod MHAYKUMH. [loouepénaHblii 1 OJHOBPEMEHHBI BBIOOD
HECKOJIBKAX DJJIEMEHTOB M3 KOHEYHOTO MHOXKECTBA. POpMyJbl 4yHMCIa NEPECTAHOBOK,
COUYeTaHui, pazMelieHuil. Pemenre KOMOMHATOPHBIX 3a7a4. [[o0ka3aTeabCTBO YMCIOBBIX
HepaBeHCTB. HepaBeHCTBO 0 cpeaHeM apu(METHUYECKOM U CPEAHEM TeOMETPUYECKOM
IByX ymucen. JlenumMocTs nenbix yucen. Jenenue ¢ octatkoM. CpaBHEHHUE 110 MOJYJIFO M.
3aja4 ¢ LEeIOYUCIEHHBIMA HEU3BECTHBIMMU.

PanunoHa/ibHbIe yPABHEHHS 1 HEPABEHCTBA

PanmonanbHblie BhIpakeHUs1. MHOTOUYIEHBI OT OJTHOW NMEPEMEHHON. MHOTOUJIEHBI OT IBYX
nepeMeHHbIX. POpMyJibl COKPAlIEHHOIO YMHOXKEHHS JUIsI CTapliMX CTEHEHEN.
MHoOrousieHbl OT HECKOJBKUX MepeMeHHbIX. CuMMeTpudeckue MHorowieHsl. dopmyna
ounoma HplooTOHa, CyMMBI U pa3HOCTH cTerneHed. CBoiicTBa OWHOMHMAIBHBIX
ko3 durmentoB. TpeyrompHuk Ilackans JlemumocTs  MHOrousneHoB. [lenenue
MHOTO4JIEHOB ¢ octatkoM. Anroput™M EBkinaa. Teopema besy. Cxema ['opaepa. Kopenb
MHOTroWwIeHa. Ynciio KOpHEeW MHOro4IeHa. PaninoHanbHble KODHU MHOTOWIEHA C LIEJIBIMA
ko3 duimentamu. Pemienue 1menbix anreOpanyeckux ypaBHeHWH. PanuoHaiibHbIE
ypaBHeHHs. CHCTEMBI PallMOHAIBHBIX YpaBHEHUN. OCHOBHBIE MTPUEMBI PEIICHUS CUCTEM
ypaBHeHUN. METOI MHTEpPBAJIOB PELICHUS HEPABEHCTB. PallMOHalIbHBIE HEPABEHCTBA.
Hecrporue nepaBeHcTBa.

Kopensb cTenenn N

[Monsarre Gynxuun u eé rpaduxa. Oynkuus y= x'. [lonstue kopusa crenenu N. Kopru
4&THOM M HEU€THOM creneHeld. Apudmerndeckuit kopenb. CBOWCTBA KOPHEHN CTETEeHH N.
OyHKIMA Y = Vx, X > 0 OyHKIMA y = V.

CreneHb MOJI0KUTEIBHOTO YHCJIA

[TonsiTHE cTENEHM C palMOHAIBHBIM TOKa3aresneM. CBOMCTBA CTEMEHU C PAlMOHAIBHBIM
nokazareneM. llonstue mnpenena mnocnenoBarenbHOCTH. CylIecTBOBaHHWE IIpeneIia
MOHOTOHHO OTPAaHMUYECHHOW NOCJIEN0BATENBHOCTH. JITMHA OKPYKHOCTH U IUIOIIAb Kpyra
Kak [mpenenbl nocienoBarenbHocTH. (CBOMCTBA TmpenenoB. TeopeMbl O mpenenax
nocieaoBaTenpHoCTU. [lepexon k mpejaenaM B HepaBEHCTBaX. beckoHedHO yObIBaroIas
reomerpudeckass mnporpeccus u  e€ cymma. Ywucno e. IloHAarne crenmeHn ¢
UppalMOHATIBHBIM MoKa3aresneM. [lokazarensHas QyHKIus.

Jlorapudgmsl

[Tonsitue norapudma yucia. OcHOBHOE Jorapudmudeckoe TOXIecTBO. HaTypanbHbIi
norapupm. CpoiictBa morapudmon. Ilepexonq k HoOBoMmy ocHOBaHHIO. JlecsiTHUHbBIE
norapudmel. Jlorapudpmudeckas pynkims. CteneHHas QyHKIIHSL.

IIpocreiiue mokazarejbHble U JOrapupMuIecKUe YPABHECHUS] U HEPABEHCTBA
[Ipocreitmue mokaszatenbHble ypaBHeHUs. [IpocTelinuie norapugmMudecKkue ypaBHEHUSI.
YpaBHEHHUS, CBOAAIIMECS K TMPOCTEUIIMM 3aMEHOW Henu3BeCTHOro. [Ipocreimue
MoKa3aTelbHble ~ HepaBeHCTBa.  lIpocreiiime  norapudmuueckue  HEpaBEHCTBA.
Hepasenctsa, cBogsInecs K IPOCTENUILINM 3aMEHON HEU3BECTHOTIO.

CHHYC 1 KOCHHYC yIJIa

[lonarne yrma. Pannannas wmepa yria. OnpeneneHue cuHyca W KOCHHYCA yTia.
OcHoBHbIC (opMyItbl i Sina u €osa. Popmysibl npuBeeHUs. APKCHHYC. APKKOCHHYC.
@opMyJIbl I APKKOCHHYCA U apKCUHYCA.

TaHreHc 1 KOTAHIeHC yIJia



Onpenenenue TaHreHca M KoraHreHca yria. OcHoBHble ¢opMmynbl g tga u ctga.
ApKTaHI€HC U apKKOTaHreHC. POpMYyJIbl T ApKTAHIE€HCA U APKKOTAHTEHCA.

DopMyJIbI CII0KEHUSA

Kocunyc pa3sHOCTM M KOCHMHYC CYMMBI ABYX YyIJIOB. POpMyJIBI I JONOJIHUTEIBHBIX
yrioB. CHHYC CyMMBI M CHHYC Pa3HOCTH ABYX yrjoB. CymMMa W pa3HOCTb CHHYCOB U
KOCHHYCOB. DOpMyIIbl Il JBOMHBIX U IOJIOBUHHBIX YIioB. lIpon3Benenue cuHycoB n
KocuHycoB. DopMmyna JUisi TaHTEHCOB. BpIpakeHHE TPUTOHOMETPUYECKUX (PYHKIIMMA
Yepe3 TAHT€HC MMOJIOBUHHOTO apTyMEHTA.

Tpuronomerpuuyeckue GyHKUUH YUCJIOBOI0 APryMeHTa

Tpuronomerpuueckue ¢ynkuuu. [lepron dyHkiuu. OyHkuus y = SiN X Uy = COS X.
OyHknua y =tg x u 'y = ctg x.

Tpuronomerpuyeckne ypaBHEeHUsI 1 HEPABEHCTBA

[Ipocreiimine  TPUTOHOMETPUYECKUE  YPaBHEHUS.  YPAaBHEHHs, CBOIAIIMECS K
IIPOCTEHIINM 3aMEHOM HEU3BECTHOTO. [IprMeHEeHHEe OCHOBHBIX TPUTOHOMETPUYECKHUX
dbopmyn s penienust ypaBHeHuil. OnHopoaHbie ypaBHeHUs. [Ipocreiiie HepaBeHCTBA
Ul cMHyca W KocuHyca. [Ipocreimme HepaBeHCTBA Il TAHI€HCA W KOTAaHIEHCA.
HepaBenctBa, cBomsmuecss K MNPOCTEHWIIMM 3aMEHOM HEW3BECTHOro. BBeneHwne
BCIIOMOTATEJILHOTO yTria. 3aMeHa Hen3BecTHOro t = SinX + COSX.

JIEMEHTbI CTATUCTHKHU M TEOPUH BEPOSITHOCTH

TabmuuHoe u rpaduyeckoe MpeacTaBICHUE TaHHbIX. UHCIIOBbIE XapaKTEPUCTUKH PSJIOB
naHHbIX. [loHATHE TeOopUM BEPOATHOCTH. OJIEMEHTAPHBIE M CJOXKHBIE COOBITHUS.
BepositHocTh  coObiTusi. CBoiicTBa BeposiTHOCcTe  coObiThil. CyMma  COOBITHH.
[IpousBenenue coObiTuil. IlpoTuBOMONOXKHBIE CcOOBITHUSA. [lOHSATHE O HE3aBUCMMOCTHU
coOBITUI. BEpOoATHOCTD 1 CTaTHCTUYECKAsl YACTOTA HACTYIJICHUS! COOBITUH.

Hexoropble cBeeHUs U3 INIAHUMETPUH

Teopema UeBnl 1 MeHenas. Pelienue TpeyrojabHUKOB.

AKCHOMBI CTEPEOMETPHH U UX CJIeICTBUA

OcCHOBHBIE TOHATUS CTepeoMeTpuu (TOuka, mpsMas, IUIockocTh). Ilonarue o0
aKCMOMAaTUYECKOM  CIOCO0€ TOCTPOEHHUS TEOMETPUU. AKCHOMBI CTEPEOMETPHH.
HexoTopeble cneacTBus U3 akCUOM.

IHapa/uie1bHOCTH NPSAIMBIX U IJIOCKOCTEH

Ilepecekaromuecs U mapajieiabHbIE NPSAMBIE B MpOCTpaHCTBE. IlapanmnensHOCTh Tpex
npsMbIX.  [lapamnenbHOCTP TPAMOM M IUIOCKOCTH, TPU3HAK W CBOMCTBA.
CkpempBaronecss npsiMble. YTIJIBI C COHANPAaBICHHBIMHU CTOPOHAMH. YTOI MEXKIY
IpsAMBIMH B IIpocTpaHcTBe. [lapannensHele iockocT. 1Ipu3Hak mapamienbHOCTH ABYX
mockocteid. CBOMCTBA MapauleNibHBIX MIIOCKocTel. [lapamienbHoe NTPOEKTUPOBAHHUE.
OpTOoroHaJibHOE M LEHTPAIbHOE MPOEKTUpOoBaHuE. Inomans opTOroHanbHOW MPOEKINUN
MHOroyrojipHuka.  M3o0paxkeHue  mpocTpaHcTBeHHbIX  ¢uryp. Terpasap u
napasienenunes,. CeyeHus MHOTOrpaHHUKOB. [locTpoeHne ceuenuil.
[HepneHAMKYISAPHOCTH NPAMBIX U IJIOCKOCTEH

[lepnieHnuKyNsIpHBIE TIPSAMBIE B MPOCTPAHCTBE. [IpU3HAK MEpNEeHANKYISIPHOCTH MPSIMOU
U IJIOCKOCTU. llepneHauKymnsp m HakJIOHHas. PaccTosiHue OT TOYKHM 10 TUIOCKOCTH, OT
NpsAMOA A0  IUIOCKOCTH,  MEXAY  IapajuleIbHbIMU  IUIOCKOCTSIMH,  MEXAY
CKpEILHUBAOIIAMUCS MPSAMBIMH. TeopeMa 0 Tpex NEPHEHAUKYIApax YTOI MEXKIY NpsIMOi
U IUIOCKOCTBIO JIByrpaHHBIA Yroj, JMHEUHBIA yros JAByrpaHHoro yria. IlpusHax
NEPHNEHIUKYJIAPHOCTA  JABYX  IUIOCKOCTEHW,  CBOWCTBA.  MHOTOrpaHHbBIE  YIVIBL
[IpsAMOYTOJIbHBIN MTapaUIIeICTUIEN.

MHoOrorpaHHuKHU



[lonsiTue MHOrOrpaHHuka (BeplIMHBI, peOpa, I'paHW MHOrOrpaHHMKa). Pa3Beprka.
Beinykibeie MHOrorpanHuku. Teopema Oinepa. [Ipusma. Ilpsmas u HakIoHHAs npu3Ma.
IIpaBunbHas npusma. [lupammpa. TpeyronpHas nwmpamupa. IlpaBunbHas nwmpammuna.
Yceuennas nupamuga Ilowarne cummerpunm B mpocTpaHcTBe.  [IpaBuiibHBIE
MHOTOorpaHHuKU. CUMMETpUs B KyOe, B apajuiefienuneie, B Ipu3Me U MupaMmu/ie.
IloBTOpEeHue

11 kaace

DYHKUUHA U UX TPaPUKH

Oynkuuu. CnoxHas QyHKOUS. OieMeHTapHble (QyHKuuu. OOacTh OIpeneneHus U
o0nactp 3HaueHHUd QYHKOUH. OrpaHUYEHHOCTh (PYHKIMH. YETHOCTb, HEYETHOCTD,
nepuoanyHocTh (QyHKIUH. [IpomMexxyTku Bo3pacTtaHusi, yObIBaHUS, 3HAKOIIOCTOSHCTBA U
HyIu (pyHKUMA. MOHOTOHHOCTh QyHKUMHU. MccnenoBanne QyHKIMHA U MMOCTPOCHHUE MX
rpaduKoB 3JieMEHTapHbIMH MeTonaMu. ['paduku (yHKUMH, CBA3aHHBIX C MOIYJIEM.
['paduixu cA0KHBIX QYHKIIUIA.

IIpenen ¢pyHk UM 1 HENPEPHIBHOCTH

[Tonsitue npenena ¢pynkuun. CpoiicTBa npenenoB GyHKUUNA. OJHOCTOPOHHHE MPEIEIbI.
[lonsiTue HenpepbIBHOCTH (PYHKIMU. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX (DYHKIIHSIX.
HenpepbIBHOCTB 31eMeHTapHbIX QPYyHKIMI. Pa3peiBHBIE PYyHKIIUN.

Ooparnbie pyHKUMHU

[lonsitue  obparHoit  ¢yHkumu. BzaumHo  oOpathbie  ¢yHkuuu. OOpaTHbIE

TPUTOHOMETPUYECKHUE byHKIUH. [Tpumepsnl HCIIOJIb30BaHUS 00paTHBIX
TPUTOHOMETPUYECCKUX (DYHKITUH.
IIpousBoaHas

[lonsitue mnpousBomHON. MexaHudeckuid W (PU3WYECKUM CMBICT TIPOW3BOIHOM.
[IpousBoanasi cymmsl. [IpousBognas pazHoctu. HenmpepbIBHOCTh (YyHKIMM, UMEIOIINX
npou3BoAHyto. I[IpousBogHass mpousBenenus. IIpousBogHas wactHoro IIpow3BoaHbIE
aneMmeHTapHbIX (yHkumid. [IponsBonnas cnoxuoil pyHkuuu. ITpousBoanas oOpaTHOMI
GyHKLIMH.

IIpuMeHeHHMe NPOU3BOIHOM

Makcumym U MuUHUMYM GyHKOMH. Todkum »KcTpemyma. YpaBHEHHE KacaTellbHOM.
[Ipubnuxkennble BblYMcieHus. TeopeMbl o cpenHeMm. Bospactanue U yObIBaHUE
¢ynkumii. IIpon3BojaHbIE BBICHIMX MOPSAKOB. BBIMYKIOCT, M BOTHYTOCTh rpaduka
byHkuuu. OKCTpeMyM (YHKIMH C €AMHCTBEHHOM KPUTHUYECKON TOUYKOM. 3ajaud Ha
MaKCUMyM U MUHUMYM ACUMOTOTHL. JpoOHO-TMHEHAs (PYHKIHSL.

IlepBooOpa3Hasi U HHTErpaJ

[Tonsitue mepBooOpa3Hoil. [lpaBwia BerYMCIeHHS TEepBOOOpa3HBIX. [lepBooOpasHbIe
aneMeHTapHbiX  GyHkuuid. [lmomane kpuBonmHeiHoW Tpanenuu. [lonstue 00
omnpeneneHHoM uHTerpaie. @opmyna Heiotona-Jleitbrnma. CBolicTBa ompeneaeHHBIX
MHTETPAJIOB.

YpaBHeHus — CJIeACTBUSA

ITonstue ypaBHeHUs-cinencTBus. PemeHne uppanvoHaIbHBIX ypaBHeHHMU. Bo3seneHue
yYpaBHEHUS B YETHYIO cTeneHb. [loTeHunpoBanue ypaBHenuil. [Ipyrue npeobpazoBanue,
MPUBOJSIINE K YPaBHEHMIO-CIENCTBHIO. [IpriMeHeHHEe HECKONbKUX MpeoOpa3zoBaHUM,
MIPUBOAILINX K YPABHEHUIO-CIIEICTBUIO.

PaBHOCWIBHOCTH YPABHEHUH HA MHOKECTBAX

OcHoBHbIe NIOHATHS. Bo3BeieHHe ypaBHEHUS B HATYpalbHYIO cTeneHb. [loTeHpoBanne
U JorapupMUpOBaHUE YpaBHEHHH. YMHOXKEHUE ypaBHeHHMS Ha (QyHkuuio. [pyrue



npeoOpa3oBaHus ypaBHeHUl. [IpuMeHeHre HECKOJIbKUX MpeoOpa3oBaHuil. YpaBHEHHUS C
JOTIOJIHUTEIIbHBIMU YCIIOBUSIMU.

PaBHOCWIBHOCTH HEPABEHCTB HA MHOKECTBAX

OcHoBHblE  TIOHATHS. Bo3BeneHue  HEpPaBEHCTB B HATypalbHYH)  CTEIECHb.
[lorenuupoBanue u jorapuMUpOBaHHE HEPABEHCTB. YMHOXKEHHE HEpPaBEHCTBA Ha
bynakmuio.  Jlpyrue mnpeoOpa3zoBaHus  HepaBeHCTB. lIpuMeHeHHE  HECKOJIBKHX
npeodpazoBannii. HepaBeHcTBa ¢  JOMOJHUTENBHBIMU  yciaoBusMu. Hectporue
HEPaBEHCTBA.

MeToa MpoOMeKYTKOB 1Jisl YPABHEHUH U HEPABEHCTB

VYpaBHEHUs U HEPaBEHCTBA ¢ MOAYJIEM. MeTo 1 MHTEPBAIOB JIJIsl HEMPEPHIBHBIX (PYHKITUH.
PaBHOCWJIBHOCTH YPABHCHHH U HEPABEHCTB CUCTEMaM

OcHoBHble moHATHA. Pacnaparommecs ypaBHEHHs. PellleHHe ypaBHEHUH C MOMOILBIO
cucteM. YpasHenus Buna f(a(x)) = f(B(X)). Perenne HepaBeHCTB ¢ TOMOIIBIO CHCTEM.
Hepagenctra Buga f(a(Xx))>f(B(x)).

HecTranaapTHble MeTOIbI pellieHHs] YPABHEHH M HEPABEHCTB

Hcnons3zoBanne  obnacteil  cymiectBoBaHusa  (yHKumid.  Mcrmosib3oBaHue — He
OTPULIATEIBLHOCTH (yHKUIUH. Hcnonb3zoBanue OrpaHUYEHHOCTHU (GyHKUHUU.
Hcnonbs3oBaHne CBOMCTB CHHyCa M KOCHHYca. MCronb30BaHHWE YUCIOBBIX HEPABEHCTB.
Hcnonbs3oBaHre MPOU3BOAHON sl pELIEHUSI YPaBHEHUI 1 HEPABEHCTB.

CucremMbl ypaBHEHHHl € HECKOJbKHMMH HEHM3BECTHbIMH PaBHOCWIBHOCTH CHCTEM.
Cucrema — cnencrsue. MeTo1 3aMeHbl HEM3BECTHBIX. HecTaHIapTHBIE METO/IBI PELLICHHUS
YpaBHEHHI U HEPABEHCTB.

YpaBHeHNS U HEPAaBEHCTBA ¢ MapaMeTPpaMu

VYpaBHeHus c¢ mnapamerpoMm. HepaeHnctBa ¢ mapamerpoM. CHCTEMBI YpaBHEHUH C
rapameTpoM. 3a/1auu C YCIOBUSAMH.

KommiekcHblie yuciia

Anrebpanyeckass gopma KOMIUIEKCHOTo uucia. COnpspkeHHbIE KOMIUIEKCHBIE YHCIA.
['eomeTpuyeckas MHTEpHpETalns KOMIUIEKCHOTO 4ucia. TpuroHomerpuueckas (opma
KOMILJIEKCHOTO uKciia. Bo3Benenue B HaTypanbHyto crenessb (popmyna Myaspa). Kopau
13 KOMIUIEKCHBIX 4YHMCel M uX cBoMcTBa. KopHM MHOrowieHoB. OCHOBHas Teopema
anreopsl. [TokazarenbHas popMa KOMIJIEKCHBIX YHCET.

TexcToBbIE 3a124N

3agauM Ha YMCIIOBBIE 3aBUCHMOCTH. 3aJaud Ha JBW)KEHME. 3aJayd Ha COBMECTHYIO
paboty. 3a7aun Ha CMECH U CILIaBbl. 3a7]a4uu Ha paboTy. DKOHOMUYECKHE 3a/1a4u.
BekTopsl B mpocTpaHcTBe

ITonstue Bektopa. Monyne Bektopa. PaBeHCTBO BekTOpOB. KouimMHeapHbIE BEKTOPBI.
CrnoxxeHre W BBIYMTAHHME BEKTOPOB. YMHOXXEHHE BEKTOpa Ha uuciio. KommiaHapHeie
BEKTOpbI. Pa3iiokeHue BEKTOpa N0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM. JlekapToBbI
KoopauHaTel B mpoctpaHcTBe. KoopanHatel BekTtopa. CBsI3b MEXIy KOOpAMHATaAMHU
BEKTOPOB M KOoopAuHaTtamu Todek. [Ipocreimmne 3amaun B KOOpAMHATAX. YTOJ MEXAY
BekTopaMu. CkajlsipHOE MPOU3BEJECHUE BEKTOPOB. BhluncieHne yrioB MeXay NpsIMbIMU
U TUIOCKOCTAMM YpaBHEHUE IUIOCKOCTU. PaccrossHue OT TOYKM [0 IIOCKOCTH.
HentpanbHas cummerpusa. OceBasi cuMMeTpusl. 3epKajibHas cumMmeTtpus. [lapannenbHblii
nepeHoc. [IpeobpazoBanue nopo0usl.

InanHap, KOHYC M Wap

[TonaTre nUIMHAPA, HUIMHAPUYECKON NOBEPXHOCTH. 11n0mane noBepXHOCTH HWJIMHIPA.
OceBble CEYEHHS U CEUYEHMS NapajliesibHble OCHOBaHUIO. [IoHsATHE KOHYCca, KOHUYECKOM
noBepxHoctu. Ilnmomaas mnoBepxHOcTH KOHyca. (OceBble CEYEHMS] M CEYEHHs



napajijiesibHble OCHOBaHUIO. YceueHHbIH KoHyc. Cdepa u map, ux cedeHus. Y paBHEHUE
chepol. B3zanmuoe pacrnonoxkenue cdepsl W 1uiockocTH. KacarenbHas MIOCKOCTh K
chepe. Chepa, BnucanHas B MHororpanHuk. Cdepa, onrMcanHas 0KOJIO MHOTOTPAaHHUKA.
Onurc, runepoodia, napadolia Kak CeUeHUs! KOHYyca.

O0BeMbI TEN

[lonste ob6bema. OO6bem KkyOa, mapamienenunena OO0bem mpsMoil mpusmbl. OO6beM
muIMHApa Berancnenue o0beMOB Tell ¢ MOMOIIBIO OmpeAeseHHoro uurerpaita. OobeM
HAKJIOHHOW TPHU3MbI, TUpaMubl, kKoHyca. OTHOLIEHHE 00beMOB MOA0OHBIX Tesm O0beM
mapa. [Tnomans chepst O0BEM MIAPOBOTO CErMEHTA, MIAPOBOTO CIIOS, IAPOBOTO CEKTOPa
IToBTOpEHME

TemaTnyeckoe NIAHUPOBAHUE C YUeTOM padoueil MporpaMMbl BOCIIMTAHUS €
YKa3aHMEM KOJIMYeCTBA YaC0B, 0TBOAMMbIX HA OCBOCHHUE KAK/I0#l TeMBI.

B BocnuTaHum JieTeil IOHOIIECKOTO Bo3pacTa (YpOBEHb CpPEIHETO OOIIEero
oOpa3oBaHMsI)  NIPUOPHUTETOM SBJISICTCS CO3JIaHUE OJIATONIPUATHBIX YCJIOBHH IS
IPUOOPETEHUS YUAIIMMUCS OIbITA OCYIIECTBICHUS COIUAIBHO 3HAYUMBIX JIEJI:

- OIBIT JIeJI, HAMPABJICHHBIX HAa 3a00Ty O CBOEH CeMbE, POJIHBIX U OJIU3KHUX;

- TPYZI0BOM OIBIT, OTBIT YYaCTHUS B IPOU3BOJCTBEHHOM MPAKTHUKE;

- OIIBIT JI€JI, HAIIPABJICHHBIX HAa IMOJIb3Y CBOEMY POJHOMY TOPOAY WIIH CENLY, CTPAHE B
11€JIOM, OTIBIT JIEATEIHLHOTO BBIPAXKEHUSI COOCTBEHHOM IPaskIaHCKOM MO3UIINH;

- OMIBIT MPUPOJIOOXPAHHBIX JICTT;

- OMBIT pa3penIeHUs] BOSHUKAIOIMUX KOHMIMKTHBIX CUTYyalluii B THMHA3HH, JOMa WIIH
Ha yIUIIE;

- OMBIT CAMOCTOSITEIHLHOTO MPHUOOPETEHHUS] HOBBIX 3HAHWM, MPOBEICHUS HAyYHBIX
HCCJIEIOBAHNM, OIBIT MIPOEKTHOMU JIEATEIILHOCTH;

- ONBIT U3Y4YEHHWs, 3alllUThl W BOCCTAHOBJEHHUS KYJIbTYPHOTO HACJEAUs
YeJIOBEYECTBA, OMNBIT CO3JaHUSI COOCTBEHHBIX MPOU3BEICHUM KYJIBTYpHI, OIBIT
TBOPYECKOTO CAMOBBIPAXKEHUSI,;

- OMBIT BEJICHUS 3/I0POBOT0 00pasa >KM3HU U 3a00ThI O 3/I0POBBE APYTUX JIFOACH;

- ONBIT OKa3aHHWsS TMOMOIIU OKPYKAIOIKUM, 3a00Thl O MaJbIIaX WU TOXKHIBIX
JIOASIX, BOJIOHTEPCKUI OTIBIT;

- ONBIT CAaMONO3HAHMS M CaMOaHalIu3a, ONBIT COLUHUAIBHO MPUEMIIEMOIO
CaMOBBIPAXEHUS I CaMOpPEATH3alIUH.

Kaace: 10
KommuecTBo wacoB: Bcero 204 4, B Hexemo 6 yaca
Ne ni/m Pa3nennbl yuyeOHOro npeamera, Kypca Kosmuecr
BO 4aCOB
1. | JeiicTBUTEIbHBIC YKCIIA 12
2. | PauonanbHble ypaBHEHUS 18
Y HEPABEHCTBA
3. | Kopensb crenenu n 12
4. | CreneHb NOJOKUTEIHHOTO YK CIIA 13
5. | Jlorapudmsr 6
6. |IlokazaTenbHble U JorapuGMUIECKUE 11
ypaBHEHUS] U HEPABEHCTBA




/. | CHHYC 1 KOCUHYC yIjia 7
8. | TanreHc u KOTaHTeHC yria 6
9. | ®opmynbl CIOKEHUS 11
10. | TpuroHomeTpu4eCcKre ypaBHEHUS 12
U HEPABEHCTBA
11.| DneMeHThI CTATUCTUKU U TEOPUU BEPOSITHOCTU 8
12.| HexoTtopsle cBeicHUS 13 TUTAHUMETPUHU 12
13.| AKCHOMBI CTEPEOMETPUU U UX CIEJCTBUS 3
14.| [lapayieabHOCTh NPSAMBIX M INIOCKOCTEN 16
15. | [lepneHAMKYISIPHOCTD NPSIMBIX U IJIOCKOCTEN 17
16.| MHOrOrpaHHUKH 14
17.| IloBTOopeHune 15
Hroro: 204
Kuace: 11
KomuuectBo yacoB: Bcero 204 u, B Hememro 6 yaca
Ne i/ Paszgesibl yueOHOro nmpeamera, Kypca Koumuecr
BO 4acoB
1. | ®yakuuu u ux rpaduKu 9
2. | [Ipenen yHKIMM 1 HEPEPHIBHOCTH 5
3. | O6paTtHbIie PyHKITUU 6
4. |IlpousBojHas 11
5. | [IpumeneHne mpon3BOTHON 16
6. | IlepBooOpa3Has u HHTErpa 13
/. | PaBHOCWJIBHOCTH ypaBHEHUI 4
Y HEPaBEHCTB
8. | YpaBHeHUs-ClIeCTBUS 8
9. | PaBHOCWIIBHOCTH ypaBHEHUI 13
Y HEpPAaBEHCTB CUCTEMaM
10. | PaBHOCHIIBHOCTD ypaBHEHUN 7
HA MHOYKECTBaX
11.| PaBHOCHJIBHOCTH HEPABEHCTB 7
Ha MHOXKECTBaX
12.| MeTton npoMexXyTKOB JIJIsl yPAaBHEHHI 5
Y HEPaBEHCTB
13.| HectannapTHble METO/IBI pEUICHHs] YPABHEHHUI U HEPABEHCTB 5
14.| Cuctembl ypaBHEHUHN C HECKOJIBKUMU 8
HEU3BECTHBIMU
15.| YpaBHeHUs1, HEpaBEHCTBA U CUCTEMBI C MApaMeTpaMu 5
16. | KomriekcHbIe ynciia 8
17.| BexTopbl B IpOCTpaHCTBE 10
18.| MeTton KoopIMHAT B MPOCTPAHCTBE 20
19.| Hunuuap, koHyc, map 20
20.| OObeMBI TET 16
21.| IloBTOpeHne 8
Hroro: 204




