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HOACHUTEJBHASA 3AIIMCKA
Pabouass mporpamMmMa 1o MareMaTHKE Ha YpPOBEHb CPEIHEr0 OOIIEro

oOpaszoBanmst mis oOydarommxes 10 — 11 -x wmaccoB AHO COII umenm
N.I1.CBeTnioBo# pazpaboTaHa B COOTBETCTBUU C TPCOOBAHUSIMH:

o ®enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «OO06 ob6pa3oBaHuu B
Poccuiickon @enepauum»;

o mpukaza Munnpocsemenuss oT 31.05.2021 Ne 287 «OO6 yTBepkaeHUH
benepaibHOrO rocy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO
o01iero o0pa3oBaHUs;

o mnpukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «O0 yTBepx)AeHUU
denepanpHOlt  o0Opa3oBaTEBbHOM  MPOrpaMMbl  OCHOBHOIO  OOIIETO
o0pa3zoBaHUs;

o mpukaza MunnpocBemenuss oT 22.03.2021 Ne 115 «OO6 yTBepxkaeHUH
[Topsinka opraHu3alMy M OCYILECTBICHUS 0Opa30BaTENbHOU N1E€ATEIbHOCTH
10 OCHOBHBIM 0O0II€00pa30BaTEIbHBIM IpOrpaMmMaM — 00pa30BaTEIbHBIM
IporpaMmaM HayajibHOIO OOILEro, OCHOBHOI'O OOUIEro U CPEeIHEro oOLIEro
o0pazoBaHUs;

o CII 2.4.3648-20 «CaHUTapHO-3MIUEMHUOJIIOTHYECKUE TpeOOBaHUS K
OpraHu3alysM BOCIUTAaHUA U OOy4YEHHUS, OTIbIXa U O3/I0OPOBJIEHUS AETEH U
MOJIOZIEKUY, YTBEPKAECHHBIX TOCTAHOBJICHUEM TJIABHOI'O CAHUTAPHOIO Bpaya
ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «l'uruennueckue HOPMATUBHI U TpPeOOBAaHUSA K
oOecrieueHuto 0€30MacHOCTU U (MJIM) O0€3BPEIHOCTH IS YesloBeKa (PaKTOpOB
Cpellbl OOMTaHUN», YTBEPKICHHBIX MOCTAHOBJIEHUEM IIABHOTO CAHUTAPHOTO
Bpauda ot 28.01.2021 Ne 2;

e KOHIIENIMHU MPENOJABAHUS PYCCKOTO fA3bIKa W JIUTEpaTypbl B Poccuiickoi
depnepanuu, yTBEpKAeHHON pacnopskenueM IIpaBurensctBa ot 09.04.2016
No 637-p;

e YyueOHOTO TUIaHA CpPEIHETr0 OO0IIero O00pa3oBaHUsS, YTBEPKIECHHOTO
npukazoM AHO COII umenn W.IL.CsernoBoit ot 29.08.2025 Ne 52 «O
BHECEHMM M3MEHEHM B OCHOBHYIO 0Opa30BaTelIbHYI0 MPOrpaMMmy
OCHOBHOTO 00111eT0 00pa30BaHUs;

dbenepanpHOI paboueit mporpaMmbl 1o yueOHOMY MpeaMeTy «MaTeMaThkay.

PaGouass mporpamma  OpHEHTHpPOBaHa Ha  IIEJCBBIC  TPHUOPHUTETHI,
chopmynupoBaHHbIe B defepaibHON pabodeil mporpaMme BOCITUTAHUS U B paboyeit
nporpamme Bocniutanusi AHO COII umenn W.I1.CeTnoBoit

[Iporpamma AHO «COII um. M. II. CpernoBoil» mnO MaTeMaTHKE
yIrIyONn€HHOTO YpOBHS i OOy4aromuxcs Ha YpPOBHE CPEAHEro OOIIero
oOpazoBanus paszpadoraHa Ha ocHoBe PI'OC COO c yuéToM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPEIBABISEMBbIX K MaTeMaTHUYeCKoMYy OOpa30BaHUIO, U
Tpaauuui poccuiickoro oOpa3oBanus. Peanu3zaiusi mporpaMmbsl O MaTeMaTHKe



o0ecrieunBaeT OBJIAJCHUE KIIOYEBHIMU KOMIETCHIMSIMH, COCTaBJISIONIMMU
OCHOBY JUIsl CaMOpPa3BUTHUS M HEMPEPHIBHOTO 0O0pa30BaHUs, IEIOCTHOCTh
OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHUS JIMYHOCTHU
O0yJaroITIXCsl.

B mporpammMe mo maremMaTHKe ydTeHbl Hjaed U mnosioxkeHus «KoHuenmuu
pa3BUTHUsSI MaTeMaThyeckoro oOpaszoBanus B Poccuiickoit dDepeparun». B
COOTBETCTBUM C Ha3BaHWEM KOHIICTIIIMM MaTeMaTH4ecKoe 00pa3oBaHUE JOJDKHO,
B YAaCTHOCTH, peIIaTh 3aJady oOecleyeHus: HEeOOXOJMMOTO CTpaHE 4YHuCIia
oOyJaromuxcs, MaTeMaTH4ecKas TOJArOTOBKAa KOTOPBIX JOCTAaTOYHA  JJis
OPOJOJDKEHUS  OOpa3oBaHMsl 1O  PA3IMYHBIM  HAMpaBICHUSM, BKIIOYas
npenojaBaHue MaTEeMaTUKH, MaTeMAaTHYECKUE HCCIleoBaHUs, paboTy B cdepe
MH()OPMAIIMOHHBIX TEXHOJOTUH M JIPYTUX, a TaKKe o0ecnedeHus ISl Ka)aoro
OOy4arolerocss BO3MOXHOCTU JOCTHXKEHUS MaTeMaTHYeCKOM TOATOTOBKH B
COOTBETCTBUM C HEOOXOAUMBIM €My ypoBHEM. VIMEHHO Ha pelieHue 3TUX 3a4ay
HaleJIeHa MporpaMMa Mo MaTeMaTUKE YTIyOJIEHHOTO YPOBHS.

B osmnoxy umdpoBoit TpaHchopmanumu Bcex chep  UeTOBEUECKOM
JESITEIBHOCTH HEBO3MOXKHO CTaThb 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3
XOpOLIe MaTeMaTUYECKON MOATOTOBKUA. DTO 00YCIIOBIEHO TEM, YTO B HAlIM JHU
PACTET YKCIIO CHEUHUATIBHOCTEHN, CBSI3aHHBIX C HEMOCPEICTBEHHBIM TPUMEHEHUEM
MaTeMaTuKu: U B cdepe 3KOHOMUKH, MU B OH3HECEe, U B TEXHOJOTHMYECKHUX
o0nacTsiX, W Jaxe B TyMaHuTapHbiXx cdepax. Takum o0Opa3om, Kpyr
oOyyaromuxcsl, s KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAUYMMBIM IPEIMETOM,
byHnameHTOM 00pa30oBaHMsI, CYIIECTBEHHO pacuupsiercsi. B Hero BXoasTr He
TOJIBKO  oOywaromiuecs,  IUIAaHUPYIOLIME  3aHUMATbCs  TBOPYECKOM U
UCCJIeIOBATENLCKONW paboTOM B 00JaCTHM MaTeMaTuku, WH(QOpMaTUKH, (U3HKH,
DKOHOMHUKHA W B JIPYrUX O0O0JIACTSIX, HO M T€, KOMYy MaTeMaThKa HYXXHa s
WCIIOJIb30BaHUs B TPOQECCHUsiX, He CBI3aHHBIX HEIOCPEICTBEHHO C HEH.

[IpuknagHas 3HAUUMOCTh MaTEMATUKU OOYCIIOBIIEHA TEM, YTO €€ MPEeIMETOM
ABISAIOTCA  (PyHIaMEHTalIbHBIE CTPYKTYphl HAIIero MUpa: MPOCTPAHCTBEHHBIE
(GopMbl M KOJMYECTBEHHbIE OTHOIICHHUS, (YHKIMOHAIbHBIE 3aBUCUMOCTH U
KaTeropud  HEONPENEIEHHOCTH,  OT  NPOCTEHINHNX,  YCBaMBaeMbIX B
HEIMOCPEJICTBEHHOM OMbITE, [0 JOCTAaTOYHO CJOXHBIX, HEOOXOJIUMBIX JUIs
Pa3BUTHS HAyYHBIX U TEXHOJOTHMYECKUX HJIeH. be3 KOHKPETHBIX MaTeMaTH4YECKUX
3HAHWM 3aTPyJHEHO NOHMUMAaHUE NPHUHIMIOB YCTPOMCTBA W HCIOIb30BAHUS
COBPEMEHHOW  TEXHUKH,BOCIPUATHE U  HMHTEpIpEeTanuss  pa3HooOpa3HOu
COLIMAJIbHOM, SKOHOMHUYECKOH, MOJUTUYECKOW HH(popManuu, ManodpdexkTuBHa
MOBCEIHEBHAs ~ NpaKTHuYecKas  JAesaTenbHOCTb. Bo  MHorux  cdepax
npo(hecCHOHANBHON AESTENIbHOCTH TPEOYIOTCSI YMEHHS BBITIOJIHATH PaCUETHI,
COCTABJISITh QJITOPUTMBI, TPUMEHATH (OPMYJbI, MPOBOAUTH T'€OMETPUUECKHE
U3MEpPEeHUs]T U TOCTPOEHHUs, YWTaTh, 00pabdaThiBaTh, HHTEPHPETHPOBATH MU
peICTaBIsATh UHGOPMAIUIO B BUJE TAaONHUIL, qUarpamMm u rpaukoB, TOHUMATh



BEPOATHOCTHBIN XapakTep CAydaHbIX COOBITHIA.

OZHOBPEMEHHO C paclIUpeHHeM c(dep NpUMEHEHUs] MaTeMaTUKU B
COBPEMEHHOM 00111ecTBE BCE 00JIe€ BaXKHBIM CTAHOBUTCS MaTEMaTUUYECKUM CTHIIb
MBIIUICHUS, NPOSBISIIOMIMICS B ONPEAEIEHHBIX YMCTBEHHBIX HaBbIKax. B
poliecce M3yYEHHUs MATeMaTHUKA B apceHajd NPUEMOB M METOJOB MBIILUICHUS
YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HWHAYKIMS W JAETyKIus,
o0oOlIeHNEe M KOHKpEeTH3alus, aHajlu3 M CHUHTE3, KilacCupuKauus U
cucremarusanus, adctparupoBaHue U aHaiorus. OOBEKThl MaTEMAaTHYECKUX
YMO3AaKJIIOUCHHU, TMpaBUjia HUX KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTHYECKUX MOCTPOEHUH, CHOCOOCTBYIOT BBIPAaOOTKE yMEHHMs (HhOPMYIHPOBATh,
00OCHOBBIBaTh M JIOKA3bIBaTh CYKJIEHUSA, TEM CaMbIM (POPMUPYIOT JIOTHYECKUI
CTWJIb MbIIIIEHUs. Beaymas posib NpUHAIIEKUT MaTEMaTUKE B (POPMHUPOBAHUU
QITOPUTMHYECKOW KOMITOHEHTBI MBIIUICHNS U BOCIIMTAHUM YMEHUM JEMCTBOBATh
0 3aJaHHBIM AJTOPUTMaM, COBEPILIECHCTBOBATH W3BECTHBIE M KOHCTPYHPOBATH
HOBbIe. B mporiecce pemieHusi 3ajad — OCHOBBI JJISi OpraHU3alMU y4eOHOM
NeATEIbHOCTH Ha YPOKAX MaTeMaTUKU — Pa3BUBAIOTCS TBOPUECKas M MPHUKIaIHAS
CTOPOHBI MBIIJICHUS.

OOyueHune mareMaThke Aa€T BO3MOXHOCTb pa3BUBaThb Yy OOYyYaroIIMXCs
TOYHYIO, PAllMOHAJIbHYI0 U MH()OPMATUBHYIO peyb, YMEHUE OTOMpaTh Hauboiee
NOAXOMSIINE  S3bIKOBbIE, CHMBOJIMYECKHE, Tpaduueckue cpeacTBa A
BBIPAKEHHUSI CYKACHUN U HATJISHOTO UX ITPEICTABICHHUS.

HeoOxomuMbpIM ~ KOMIIOHEHTOM  OOIIEd KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHUM  SBAsieTCs  oOllee  3HAaKOMCTBO €  METOJAaMHM  IO3HAHMS
JNENUCTBUTEILHOCTH, TPEJACTaBICHUE O MPEAMETE M METOJIe MAaTEeMAaTHUKH, €ro
OTJIMYUAX OT METOJOB €CTECTBEHHBIX M T'YMaHUTAPHBIX HAayK, 00 OCOOEHHOCTAX
NPUMEHEHUSI MAaTEMATHKHU JUIsl PELICHNs HAYYHBIX M NPUKIAIHBIX 3a7ad. Takum
o0pa3oM, MaTeMaTuyeckoe oOpa3oBaHHE BHOCHUT CBOM BKJIaJ B (popMuUpOBaHHE
oO1el KyJlIbTYphl YEIOBEKA.

N3ydyeHne MaTeMaTHKH CHOCOOCTBYET ACTETHMYECKOMY  BOCIIMTaHHUIO
YeJI0BEKa, TOHUMAHUIO KPacoTbl M H3SIIECTBA MAaTEMATHYECKHX PACCYyKICHUM,
BOCHPUSTHIO TEOMETPUUYECKUX (POPM, YCBOCHUIO UIEH CUMMETPHH.

[IpuopuretHbiMu 1enaMu oOyudeHus Mmarematuke B 10-11 kmaccax Ha
yrayOGiIEHHOM YPOBHE MPOJOJIKAIOT OCTaBaThCS:

dbopMHpOBaHUE LIEHTPAJIBHBIX MATEMAaTHUYECKUX TOHITHH (YUCTI0, BEIMYHUHA,
reoMeTpuueckas (Qurypa, nepeMeHHas, BEpOSTHOCTh, (YHKIUS, MPOU3BOJHAS,
UHTErpan),  O00ecleyuBaIOUIMX  MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTD
MaTEMaTHYECKOr0 00pa3oBaHusl OOydYaroIMXCs; MOABEACHHE O0y4aroluxXcs Ha
JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKHA U OKPYXKAIOIIEro MUpa, MOHUMAHUI0 MAaTEMAaTUKH Kak
4acTH OOWIel KyJbTypbl YEJIOBEYECTBA; PAa3BUTHE HHTEJUIEKTyaJbHBIX H
TBOPYECKUX CIIOCOOHOCTEN 00yUarommxcs,



[IO3HABATEJIbHOM aKTMBHOCTH, MCCIEA0BATENbCKUX YMEHHUH, KPUTHUYHOCTU
MBILUIEHHUs,  MHTEpeca K  H3Y4YCHHIO  MaTeMaTukd;  (OpMHUpOBaHME
(PYHKIIMOHAJIBHON MaTEMaTHUECKON TPaMOTHOCTH: YMEHMUS

pacno3HaBaTh MaTeMaTUYECKHE ACHEKThl B PEAIbHBIX KU3HEHHBIX CUTYyalUsX U
P HM3YYEHUH JPYruX Y4EOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN H
3aKOHOMEPHOCTEH, (OpMyIUpPOBaTh MX HA S3bIKE MAaTeMaTUKH M CO37aBaTh
MaTeMaTUYECKHUEe MOJEIN, IPUMEHITh OCBOEHHBIM MaTeEMaTUYECKUH amnmapar i
pELICHUsT MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lay, UHTEPIPETUPOBATh U OLICHUBATh
MOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMU  cojepxkaHus wmarematuku B 10-11 kiaccax
yIIIyOJI€HHOTO YpOBHS  ABJSIIOTCS:  «YMcna W BBIUMCICHUS», «AnreOpay»
(«AnreOpanyeckue BBIpOXKEHHS», «YpaBHEHHs M HepaBeHCTBa»), «Hauvama
MaTeMaTHYecKoro anamuza», «l'eomerpusi» («['eomerpuueckue ¢Gurypsl u ux
CBOMCTBa», «/I3MepeHHe TreoOMETpUYECKHX BeIW4YuH»), «BeposTHOCTh H
CTaTUCTUKa». JlaHHBIE JHMHMM pPa3BUBAIOTCA MapajUleNIbHO, Kaxnaas B
COOTBETCTBUM C COOCTBEHHOU JIOTMKOM, OJHAKO HE HE3aBUCUMO OJIHA OT JIPYIOi,
a B TECHOM KOHTakTe u B3aumozeiictBuu. Kpome s3Toro, ux oOwbeauHser
JIOTUYECKAsl  COCTaBIMIOIIAsl, TPAJULIMOHHO MpHUCyIIas MaTeMaTUKE MU
MPOHMU3BIBAIOIIAS BCE MATEMATHYECKHE KYypChl M COJEp)KATENbHbIE JIMHHH.
CdopmymupoBannoe Bo DPI'OC COO TpeboBaHME «yMEHHE ONEPUPOBATH
HNOHATUSAMU: OIPEACIIEHHE, AKCMOMa, TEOPEMa, CIIEIACTBHE, CBOWCTBO, MPU3HAK,
JI0Ka3aTeNIbCTBO, PAaBHOCWIbHbIE (OPMYJIMPOBKH, YMEHUE (HOPMYIHpPOBAThH
oOpaTHO€ M TPOTUBONOJOKHOE YTBEP)KIEHUE, NPHUBOJUTH MPUMEPHl U
KOHTPOPHUMEPBI, UCIOIb30BaTh METOJ MaTeMaTUYECKOW WHAYKIMH, MPOBOJUTH
JIOKAa3aTeJIbHbIE PACCYKIACHUS NMPU PEIIECHUM 3a4a4, OLEHUBATH JIOTHYECKYIO

NPaBUIBHOCTh PACCYKACHHUI» OTHOCUTCS KO BCEeM YYeOHBIM Kypcam, a
dbopMupoBaHUE JIOTUYECKUX YMEHUHN pacrpesensercs Mo BceM rojaam 00ydeHHs
Ha YpOBHE CpeIHEro 00111ero o0pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO wmatemaTuka SBISETCS 0053aT€IbHBIM
MpeIMETOM Ha JaHHOM YypoBHE oOpaszoBanus. Hacrosimeit mporpamMmoi 1o
MaTeMaTHKe TMpeaycCMaTpuBaeTCs M3ydeHHe ydeOHoro mpeamera «MareMaTukay
B paMkax TpEX Y4yeOHBIX KypcoB: «Ajrebpa M Hayajlla MaTeMaTHU4eCKOro
ananuza», «l'eomerpusi», «BeposTHOCTh U cTaTucTukay. DopMuUpoOBaHUE
JIOTUYECKUX YMEHUU OCYIIECTBIISIETCS HAa MPOTSHKEHUH BCEX JIET OOydeHHs Ha
YPOBHE CpeIHero oO0miero oOpa3oBaHMs, a AJIEMEHTHI JIOTMKH BKJIIOYAIOTCS B
COJIepKaHHE BCEX HA3BAHHBIX BBIIIEC YUYEOHBIX KYPCOB.

OO1iee KOIMYECTBO 4YacOB, HANpPABICHHBIX HAa  U3Y4YEHUE MaTeMa-
THUKHU Ha yriayOjgeHHOM ypoBHE — 544: B 10 knacce — 272 vaca (8 4acoB B HEJEINIO),
B 11 kiacce — 272 4gaca (8 4acoB B HEJIEIIIO).

YueOHbIl Kypc «AJredpa 1 Ha4YaJIa MAaTEMATHYECKOT0 AHAJIN32)



Ha u3yuenue yuebHOro kypca «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHaIN3a»
otBoauTCs 272 yaca: B 10 kiacce — 136 yacoB (4 gaca B Heneno), B 11 kimacce —
136 gacoB (4 yaca B HEZIETIIO).

Y4eonnliii kypc «I'eomeTpus)

Ha u3yuyenue yue6Horo xypca «I'eoMerpusi» Ha yriiyoJIEHHOM ypOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kimacce —
102 vaca (3 yaca B He/IeIIO).

Y4yeOHbIl Kypc «BepoSiTHOCTD M CTATHCTHKA)

Ha wu3yuenune yueOHOro Kkypca «BeposiTHOCTH M CTaTUCTHKa» Ha
yriyOJIeHHOM ypoBHE oTBojauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B
Henenmo), B 11 kmacce — 34 gaca (1 gac B HeemIO).

IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKJIAHCKOMN MO3UIMK O0YJarOMIEerocsi Kak akKTUBHOIO
U OTBETCTBEHHOIO WJIEHA POCCHUUCKOTO O0OIecTBa, TPEJICTAaBICHUE O
MaTEeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUH,
npoIeAyp TpakAaHCKOro oOlecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMeHUe
B3aUMOJICHCTBOBaTh C COLMAIBHBIMM WHCTUTYTAaMH B COOTBETCTBUU C HUX
(GYHKIUSAMHU 1 Ha3HAYCHHEM; 2) MAaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUMUCKON TPaKIAHCKOW MACHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCHUICKOW MaTEMaTHKH, [IEHHOCTHOE OTHOIIICHHE K
JTOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB M POCCUHMCKOW MaTeMaTHYECKOU
IIKOJIbI, HMCIOJIb30BAHUE ATUX JOCTHKEHUI B JIPYTMX HayKaX, TEXHOJOTHSIX,
cdepax SKOHOMHKH; 3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

OCO3HAHME TYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapo1a, C(HOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMUSI, ITUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAyKH U JEATEIIbHOCTbIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUMBOro Oyayiiero; 4) 3cTeTHYecKoro
BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKJIKOYAS HSCTETUKY MaTEMaTHUYECKUX

3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1a4, PEIICHUN, PacCy>KI€HUN, BOCIPUUMYHBOCTD
K MareMaTH4eCKUM AacCIeKTaM pAa3JUYHBIX BHUJIOB HUCKYCCTBA; S) (pU3MUECKOro
BOCIIUTAHUSA:

Cq)OpMI/IPOBaHHOCTL YMCHUS TNPUMCHATHD MATCMATUYCCKUC 3HAHUSA B



MHTEpecax 30pOBOro u 0e30macHoro oopasa *KHU3HH, OTBETCTBEHHOE OTHOIICHUE
K CBOEMY 3JI0POBBIO (3I0pPOBOE MUTAHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUH U
OT/IbIXa, peryisipHas pu3ndeckass akTHBHOCTB), (PU3NYECKOE COBEPIICHCTBOBAHUE
NpU 3aHATHSX CIIOPTUBHO-03JI0POBUTEIBHON JICATENBHOCTBIO; 6) TPYA0BOro
BOCTIMTAHUS:

TOTOBHOCTB K TPY/Y, OCO3HAHUE IICHHOCTU TPYIOJIFO0US, MHTEPEC K Pa3THIHBIM
chepaMm mpodeccCHOHANBHON IEATEIBHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U €€
NPUJIOKCHUSIMHU, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOp Oymymieit mpodeccun u
pear30BbIBATE COOCTBEHHBIC KH3HEHHBIC IJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTu4eckoMy OOpa30BaHHIO W CaMOOOPa30BaHHI0 Ha MPOTSHKCHUU BCed
KHU3HH, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEUICHUH NPAKTUYECKHUX 3ajad
MaTeMaTU4eCKOI HalpaBIeHHOCTH;

7) 3K0JIOTUYECKOT0 BOCTIMTAHUS

C(OPMHPOBAHHOCTh  AKOJIOTUYECKON KYJIbTYPHl, TOHUMAaHWE BIMSHUSA
COLMATBHO-YKOHOMHUYECKUX TPOIIECCOB HA COCTOSHHUE MPUPOTHON U COIIMATBHOM
Cpembl, OCO3HaHWE TJO0ATBPHOTO  XapakKTepa OSKOJOTHUYECKHX Mpoliiem,
OpHEHTAIMsl HA MPHMEHEHHE MAaTeMaTHYeCKUX 3HAHUU UId pelleHus 3a7ad B
00JIaCTH OKpY’)Kalolel cpeapl, IJJAHUPOBAHUE IIOCTYIIKOB M OICHKH UX
BO3MOXHBIX TOCJICACTBHNA JUIsl OKpYXarolield cpenbl; 8) IEHHOCTH Hay4HOTO
MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU, TOHUMAHUE
MaTeMaTU4YECKOM HayKHu Kak c(pepbl YETOBEUECKON IEATeIbHOCTH, ITAMOB €€
Pa3BUTHUS U 3HAYUMOCTH JIJIs1 PA3BUTHS IUBUJIN3ALINY, OBJIaJICHUE S3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOM
KYJbTYpPOM  Kak CpeJICTBOM MO3HAHMSI MHUPA, TOTOBHOCTh OCYIIECTBIISITh
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITENbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

B pesynprare wu3yueHHMs MaTeMAaTUKH HAa YPOBHE CPEAHETO OOIIero
oOpazoBanus y oOydatomerocss OyayT chOpMUPOBaHbI I103HABATEIIbHbBIC
YHUBEpCAIbHBIC y4YeOHBIC JICWCTBHS, KOMMYHHUKATHUBHBIC YHHBEpPCAJIbHBIC
ydeOHbIE JICUCTBHS, pETyJIsSTUBHBIC YyHUBEpPCAIbHBIC Yy4eOHBIC JICHWCTBHS,
COBMECTHAs JICSITEIIBHOCTb.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
ba3oBble JJornueckue 1eiCTBUS:

BBISIBJIATH M XapaKTEPHU30BaTh CYUIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIIECHUH MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONPEAECITICHUS TTOHSITUH, YCTaHaBIIUBATh CYLIECTBEHHBIN MPU3HAK



KJaccupuKalMy, OCHOBaHUS Jis OOOOLIEHUS U CpaBHEHUS, KPUTEPHUH
IPOBOJMMOIO aHAJIN3a; BOCIPUHUMATh, (HOPMYIMpPOBaTH M IMPeoOpa3oOBbIBATH
CYXCHMSI: YTBEPAUTEIIbHbBIE
U OTpHIaTeNbHbIC, €JAMHUYHBIC, YaCTHbIE H OOIIME, YCIOBHBIC; BBISBIATH
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH, B3aMMOCBS3H U MTPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX, MPEAJaratb KpUTEPUH AJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHUBOPEHUMIA; JeNaTth  BBIBOJBI  C
UCIIOJIb30BaHUEM 3aKOHOB JIOTUKHU, AETYKTUBHBIX U UHYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3aKIOUEHUH 10 aHAJIOTUH; IPOBOJUTH CAMOCTOSITENILHO
JI0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPKIACHUM (TPSMbIE U OT MPOTUBHOIO),
BBICTpAaWBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI W  KOHTPIPHUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYXK/IEHUS U BBIBOBI; BBIOMPATH CIIOCOO PEIICHUS
yueOHOM 3aiaud (CpaBHHUBAaTh HECKOJBKO BAPUAHTOB pEIICHUs, BbIOMPATH
HanbOoJIee MOAXOIAINN ¢ y4ETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPUEB).
ba3oBble ucciaenoBareJbcKue 1eHCTBUA:
MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEAOBATEIbCKUI HHCTPYMEHT MO3HAHMUS,
(GopMynMpoBaTh  BONPOCHI,  (DUKCUPYIOIIME  MPOTUBOpEYHE,  MpodIiieMy,

yCTaHaBJIMBATh MCKOMOE U JIaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO TMO3UIMI0, MHEHHUE; TMPOBOJUTh CAMOCTOATENIBHO CIJIAHWUPOBAHHBIN
AKCIIEPUMEHT, UCCIIEOBAHUE

0 YCTAHOBJICHWIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOOBeKTa, SBICHUA,
mpoliecca, BBISIBJICHUIO 3aBUCUMOCTEN MEXIy OObEKTaMu, SIBICHHUSIMH,
MpoIECCaMH; CaMOCTOSITENIbHO (HOPMyIUpPOBaTh OOOOIIEHUSI W BBIBOJBI IO
pe3ynbTaTaM  NPOBEIEHHOTO  HAOJIOJAEHUS,  MCCIENOBAaHUSA,  OLEHUBATH
JIOCTOBEPHOCTh ~ TIOJYYEHHBIX  pE3yJbTaTOB, BBIBOJOB M  00O0OIIEHUI;
MPOTHO3UPOBATh BOBMOKHOE PA3BUTHE MPOLECCA, & TAKKE BbIIBUTATh

IPEAMNOJIOAKEHNUS O €r0 Pa3BUTHH B HOBBIX YCJIOBUSX.
Pabora c undgopmanmeii:

BBIABJISITDH I[G(I)I/IHI/ITBI I/IH(I)OpMaI_II/II/I, JaHHBIX, H€06XOI[I/IMI)IX AJIA OTBETA HaA BOIIPOC
U IJIs1 pCIICHUSA 3ada4du, BBI6I/IpaTB I/IH(i)OpMaI_II/IIO N3 HMCTOYHHMKOB PAa3JINMYHBIX
THUIIOB, AHAJIU3HUPOBATL, CUCTCMATU3UPOBATE U MHTCPIIPECTUPOBATDH I/IH(l)OpMaHI/IIO
pasTUYHBIX BUAOB U (HOPM MPEJCTABICHUS; CTPYKTYPUPOBATh HH(POPMAIIUIO,
MPECTABIATH €€ B PA3TUYHBIX (hOpMaX,

WUTIOCTPUPOBATh TpadUUYecKu; OIECHUBATh HAAEKHOCTh HWHGOPMAIMH IO
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM

KPUTEPUSIM.

KoMMmyHuKaTHBHBIC YHUBEPCAJIbHBbIE YUeOHbIE

HeMCTBHUA:
BOCHpI/IHI/IMaTB u (bOpMyanOBaTB CY)KI[GHI/DI B COOTBETCTBHUU C YCJ'IOBI/IHMI/I



U LesIMU OOILIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS MO XOJy PELICHUS 3a7auH,
KOMMEHTHPOBaTh TNOJYyYEHHBIA pE3yJbTaT; B XOAE OOCYXIECHHUS 3a]1aBaTh
BONIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbl, MPOOJIEMBI, pelaeMoil 3aaayd,
BBICKA3bIBaTh MHJICH, HAIICJICHHBIE HA IOHCK pELIEHHUs, COIMNOCTAaBIATH CBOM
CYXKJEHUS C CYKJACHUSAMU APYIHX YYACTHUKOB JUaora, OOHapyKUBaTh pa3iniue
U CXOJICTBO TO3MIIMIA, B KOPPEKTHOUN (popme popmynrpoBaTh pa3HOTIacusi, CBOU
BO3pAXKEHUS; TMPEACTABISTh PE3yJIbTaThl PpEIICHUS 3aJaud, SKCIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (pOopMaT BBICTYIUICHHUS C
y4€TOM 3aJ1a4 MPE3eHTAIMN 1 OCOOCHHOCTEN ayIUTOPHH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranusauus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 pelieHus ¢
YYETOM MMEIOLINXCS pecypcoB 51 COOCTBEHHBIX BO3MOKHOCTEM,

apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN ¢ y4€TOM HOBOWU
uHpopMaIuu.
CaMOKOHTPOJIBb:

BJIAJETh HAaBbIKAMU  TIO3HABATEIbHOM  pediekcuu Kak  OCO3HaHMS
COBEPILIAEMbIX JEHCTBUN M MBICIHUTEIbHBIX POLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
crocobaMu CaMONpPOBEPKH, CAMOKOHTPOJII Mpolecca U pe3ysibTaTa pelICHUs
MaTEMaTUYECKON 3aayM; NPEIBHUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH
P PELICHUH 33]1auH,

BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HallICHHbIX OIIMOOK, BBISBICHHBIX TPYIHOCTEW; OICHUBAThb COOTBETCTBUE
pe3yJibTaTa LU U YCIOBUAM, OOBSCHATH IPUUUHbI

JOCTHXKEHUS WM HEAOCTUKEHUS pe3yJIbTaTOB JIEATEIbHOCTH, HAXOUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1€ATEJIbHOCTD:

MOHMUMATh W HCIIOJIb30BaTh MPEUMYIIECCTBA KOMAHIHONW W WHIWBUIYATbHOM
paboThl TIpW pEIICHWH YYCOHBIX 3ajay, NPHHUMATh IeJb COBMECTHOM
NEATEIBLHOCTH, TIJIAHUPOBATh OPTaHW3aIlMI0 COBMECTHOM PabOTHI, pacIpeacisaTh
BUIBI paboOT, JOTOBApPUBATHCA, OOCYXKJAaTh MPOIECC W pe3yabTaT paboThI,
000011aTh MHEHHUS HECKOJBKHMX JIIOJICH; Y4acCTBOBAaTh B TPYMIOBBIX (opmax
paboTel (OOCyXAeHUs, OOMEH MHEHHH, «MO3rOBbIE IITYpPMbD» M HHBIE),
BBITIOJIHSTH CBOIO YacTh PadOTHl M KOOPJIWHUPOBATH CBOM JCHCTBHUSA C JIPYTUMU
YJICHAMH KOMAaHJIbI, OIICHUBATh KA4ECTBO CBOETO BKJAJa B OOIIMI MPOAYKT IO
KpUTEPHUsIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.



COAEPKAHUE OBYYEHHUSA kypca Aaredpa m Havyaja aHajJIu3a
(yriy0/1eHHbIH YPOBEHb)
10 KJIACC

Yucyia ¥ BEIYHCICHUSA

PanmonaneHeie uncia. OOBIKHOBEHHBIE U JAECSATUYHBIE APOOU, MPOLEHTHI,
O6eckoHeuHble nepuoguueckue Apodu. [Ipumenenne npoOelt W MPOLEHTOB IS
pelIeHrsT TPUKIATHBIX 3a7a4 W3 Pa3IMYHbIX OTpacield 3HAHUW U peaTbHOU
AKU3HU.

JleiicTBuTenbHble 4Yucia. PanuoHanpHble W HpPpaLMOHAIBHBIE YHUCIHA.
ApudmeTrueckue onepauuu ¢ JEHCTBUTEIbHBIMU 4YucIaMu. Moayib

JEUCTBUTEIBLHOTO YUCIIa U €ro cBorcTBa. [I[pubnmkEHHbIE BRIUMCIEHUS, TpaBUia
OKPYTJICHHUSI, IPUKUIKA U OLICHKA PE3YJIbTAaTa BHIYMCICHUMN.

Crenenp ¢ nensiM nokasareneM. buHoM Herotona. Hcnonbs3oBanue
noaxoasmed  (GopmMbel  3amMCH  JIEWCTBUTENIBHBIX YUCET Uil pelIeHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApupmMeTnueckuii KOpeHb HaTypajJbHOM CTENEHU U €r0 CBOWMCTBA.

CreneHb C palMOHAIBHBIM TIOKA3aTe€NIEM W €€ CBOWMCTBA, CTENEHb C
JNIEUCTBUTEIILHBIM OKA3aTEIIEM.

Jlorapudm yucna. CoiictBa norapudma. JleciTHUHBIC U HATypaJbHbBIE
norapu@Msl.

CuHycC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
ApKKOCUHYC M ApKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbBHBIE ypaBHEHUsI U ypPaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEeHCTBA.

OcCHOBHBIE METO/IbI PEUICHUS LENbIX U APOOHO-PAIIMOHAIBHBIX YPaBHEHHM
Y HEpPaBEHCTB. MHOIOYJIEHbl OT OJHOM NEpPEMEHHOW. [[eneHne MHOrowieHa Ha
MHOIOWIEH ¢ ocratkom. Teopema be3y. MHorowieHsl ¢  LeIbIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BBIPAKEHUMN, COJEPIKAIINUX CTEIIEHH U KOPHHU.

UppauunonanbHbie YPaBHEHHUS. OcHoBHbIE METO/BI peLIeHus
HppalMoOHaIbHbBIX YPaBHEHUI.

[Toka3arenbHbie ypaBHEHHsI. OCHOBHBIE METOJIbl PEIICHUSI MOKa3aTEIbHBIX

YpaBHEHUN.
[IpeoOpazoBaHue BbIpaXeHH, COAEpKATUX JTOTapU(MBbI.
Jlorapudmuueckue  ypaBHEHUS. OcHOBHBIE =~ METOABI  PEIICHUS
norapu(MUIECKUX ypaBHEHUH.
OcHoOBHBIE TPUTOHOMETPUYECKHUE bOopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BhIpAXKEHUM. PellieHne TpuroHoMeTpuyecKux ypaBHEHUN.



Pemienne cucrem JIMHENHBIX ypaBHEHMH. Marpula CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTens MaTpUIbl 2X2, €ro TE€OMETPUYECKHM CMBICT U
CBOWCTBA, BBIYHUCIICHHE €T0 3HAYEHUSI, IPUMEHEHUE ONPEICTUTENS ISl PELICHUS
CHUCTEMBI JIMHEHWHBIX YpaBHECHHH. PemieHune NpUKIaIHBIX 337a4 C IMOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMM. lccnenoBaHne MOCTPOEHHOM MOJENU C
MOMOILBIO MAaTPUIL U ONIPEICITUTEIICH.

[TocTpoeHue MaTeMaTUYECKUX MOJENEN pealbHOM CUTyallMd C MOMOIIBIO
YPAaBHEHHI U HEpaBEeHCTB. [[puMeHeHNE ypaBHEHUI M HEPABEHCTB K PEUICHUIO

MaTeMaTUYECKUX 3aJad M 3a/ad U3 Pa3jU4HbIX 00JIaCTel HAayKW U peabHON
AKU3HH.

DOyHKUNH U TPaPUKH

@yHKIMA, crnocoObl 3aaaHus (QyHKIUU. B3auMHO o00paTHble (QyHKIMU.
Komnosumus yukmuit. ['paduk dyHKuuu. iaemMeHTapHble MNpeoOpa3zoBaHUs
rpaguKoB QYyHKIIHIA.

OO6nacth onpeneneHus U MHOXKECTBO 3HaueHUN QpyHkumu. Hynu GyHkmmm.
[IpomMexxyTku  3HAaKONOCTOAHCTBA.  UETHbIE W HEYETHbIE  (YHKLUU.
[lepuognueckue GpyHkuuu. [IpomMexyTku MOHOTOHHOCTH (QyHKIMU. MakcuMyMbl
1 MUHUMYyMBbl QyHKIMH. HaunOonbliee v HauMeHbllee 3Hau€HUS (QYHKIMHU Ha
IPOMEKYTKE.

Jlunelinas, KBaJipaTU4Has W JIPOOHO-NMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHKE U MTOCTPOEHUE UX IPadUKOB.

CrenenHast GyHKUHMS ¢ HaTypaJbHBIM U LEJIbIM MOKa3aTenaeMm. E€ cBoiicTBa
u rpaduk. CoiicTBa U rpaduk KOpHS N-oil CTeneHW Kak (PyHKIuM oOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKa3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckas GyHKUHUHA, UX CBOMCTBA U TpaduKH.
Hcnonb3oBanue rpadgukoB GyHKUUNA ISl pEIICHUS] YPABHEHHM.

TpuroHomeTpuyeckas OKPYXKHOCTb, OMNPEIEICHUE TPUTOHOMETPHUECKUX
(YHKIIMI YUCIOBOTO apryMEHTa.

QOYHKIIMOHAIbHBIE 3aBUCHMOCTH B PEANIbHBIX MPOLECCaX U SIBICHUSIX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana mareMaTH4eckoro aHajmsa

ITocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHMs IIOCJIENOBaTEIbHOCTEH. MeTton
MaTeMaTHYeCKON UHIYKLUU. MOHOTOHHBIE U OTrpaHUYECHHbBIE
MIOCJIEIOBATENbHOCTH. VICTOpHSA BO3HHKHOBEHUS MATEMAaTUYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckass U TeOMETpUYEeCKas  MpOrpeccuu.  becKoHeuHo
yObIBaromasi reomeTpuyeckas mnporpeccusi. Cymma OECKOHEYHO YOBIBaIOIIEH
r€OMETPUYECKON MPOTrpecCcuy. JINHEMHBIM U 3KCIIOHEHIMAIBHBIN pocT. Yucio e.
dopmyna CHOXKHBIX HpoLeHTOB. lcnonb3oBaHue mporpeccuu Uisl peleHus
peaJIbHBIX 33]1a4 NIPUKJIAJHOTO XapaKTepa.

HenpepeiBHble (QyHKIMM U UX CBOHCTBA. ToukM pa3pbiBa. ACHUMNTOTHI
rpadukoB ¢ynkiuil. CBolcTBa (PYHKIMI HENpPEpBHIBHBIX Ha OTpe3ke. Meton



MHTEPBAJIOB JUIsl PELICHMWs HEPAaBEHCTB. [IprMeHeHue CBOWCTB HENPEPHIBHBIX
(YHKIMI U151 pelieHus 3a1a4.

IlepBas u BTOpas nmpousBogHble GyHKIMU. OnpeneneHue, reOMeTpUUeCcKUn
U (GU3NYECKUHd CMBICT NPOU3BOAHOM. YpaBHEHHE KacaTelNbHON K Tpaduky
(GYyHKITHH.

[IpousBogubie  siemeHTapHbIX  GyHKIui.  [Ipom3BoaHas  CyMMBI,
IPOU3BEJICHUS, YACTHOTO U KOMIO3UIIMH (PYHKIIUH.

MHoxkecTBa H JIOTUKA

MHOXeCcTBO, OIepanuy HajJ MHOXKECTBAMU M HX CBOMCTBa. JlMarpaMmbl
Oitnepa—Benna. [lpuMeHeHHE TEOPETHUKO-MHOKECTBEHHOTO —ammapara Jyis
OMKCAaHUS PEATbHBIX MPOIECCOB W SIBJICHWM, MpPU PEIICHUH 3a7ad U3 JIPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOIO0 OOBEKTA, CIEICTBUE,
JI0KAa3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHHSI.

11 KJIACC

Yuciia 1 BIYMCICHUA

Harypanbnbie u uensie yncia. [[puMeHeHre NPpU3HAKOB IEIIMMOCTHU LIEJBIX
yucen, HanOonbimuii oot aenurens (nanee — HOJl) u Hammenswinee oOiee
kpatHoe (manee — HOK), ocrarkoB mo mopayimto, aiaroputvma EBkiaupa s
peleHns 3a1a4 B UEJbIX YUCTIaX.

Kowmmnekcapie yucna. Anrebpanyeckass ¥ TpPUTOHOMETpUYECKast (OPMBbI
3alUCH KOMIUIEKCHOTO 4Hciia. Apu(MeTHYecKHe OIepaluyd ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myapa. KopHu n-oil cTeneHn U3 KOMILUIEKCHOTO yucia. [Ipumenenune
KOMILJIEKCHBIX YHCEN JIs PEIIeHUs] PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHeHMs H HEPABECHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPaBHEHUW W HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op KOpHEH  TPUrOHOMETPUYECKMX  YpaBHEHUH €  IMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY’KHOCTH. Pemenune TPUTOHOMETPHUUYECKUX
HEpPABEHCTB.

OcHOBHBIE METO/ABI pPEHICHUS TMOKAa3aTeIbHBIX W  JIOTapU(PMHUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHNS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS] CUCTEM M COBOKYIHOCTEH palUOHAIBbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUN.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad W3 pa3juyHbIX oOJacTed HayKu W peajbHOU
YKA3HU, HTHTEPIPETALINS [TOJTYYEHHBIX PE3YJIbTATOB.



DYyHKIUU U TPAPUKHU

I'paduk xommoszuumu Qyukumidi. ['eomerpuueckue oOpas3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, UX CBONCTBA U TpadUKH.

['paduueckne mMeTonbl pellleHUs YpaBHEHUNM M HepaBeHCTB. |'paduueckue
METObI PELICHUS 3a7a4 C HapaMeTpaMHu.

Hcnonp3oBanne rpadukoB (QYHKIUN IS HWCCICIOBAHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOPBHIE BO3HUKAIOT MPHU PELICHUM 3aad U3 APYIUX YYEOHBIX
IPEAMETOB U PEATBHOM )KU3HU.

Hayaja MaTeMaTH4eCKOro aHaju3a

[IpumeHeHne NpoU3BOIHON K HCCIeI0BaHUIO (PYHKUIMH HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxzaeHue  HamOOJbIEro ¥ HAaUMEHBLIErOo  3HAYEHUU
HEIpEPHIBHON (DYHKIIMHM HA OTPE3KE.

[IpuMeHeHne NPOM3BOMHOM [JIsl HAXOXKJEHUS HAWIY4IIero peuieHus B
OPUKIAJHBIX 3ajadax, Ui ONPEIEJICHUS CKOPOCTHM M YCKOPEHHs MHpolecca,
3aJ1aHHOTO (HOPMYJIOH Mt TpaduKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBOooOpa3HbiX. I[lepBooOpaszHbIe
aneMeHTapHbIX QyHKIUH. [IpaBuina HaxoXaeHus: NepBOOOPa3HBIX.

WuTrerpan. I'eomerpuueckui CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uHTerpaia mno ¢popmyne Hetorona-JleiOuuna.

[Ipumenenne uHTEerpana i HAXOXACHUS IUIOLIAAEH IUJIOCKUX (QUryp U
00BEMOB r€OMETPUUECKUX TEJL.

[Ipumepsl pemenuid auddepeHuuanbHbIX ypaBHeHHH. MaTtemaTtudyeckoe
MOJICJIMPOBAaHUE pEAIbHBIX IMPOLECCOB C MOMOILIBI0 JU(depeHInaTbHbIX
YPAaBHEHHUM.

COAEP KAHUE OBYUYEHWUS kypca «I'eomerpusi» (yriyOJeHHBbIH
YPOBEHb)

10 KJIACC

IIpsimblie ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA  CTEpeoMeTpuH. Touka, TmpsAMas, IJIOCKOCTb,
npoctpancTBo. [loHATHe 00 akCMOMATHUYECKOM MOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3auMHOe pacronoxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKArOLIUeECs,
napajuiesibHble M CKpenuBaronecs npsmble. [IpU3Haku CKpEMMBArOIIMXCS
npsaMbiX. llapamienbHOCT  NOPSIMBIX UM IUIOCKOCTEH B IPOCTPAHCTBE:
IapajulesIbHble TPAMBIE B NPOCTPAHCTBE, MNAPALIEIBHOCTH TPEX MPSIMBIX,
MapaJuIeIbBHOCTh NMPAMON M IUIOCKOCTH. [lapamienbHOe M LEHTpalIbHOE



poeKTHpoBaHue, u3oOpaxenue ¢uryp. OCHOBHBIE CBOMCTBAa MapajieIbHOTO
npoekTupoBaHud. M3o0paxkeHne Quryp B NapajjiesIbHOM MPOEKUHMU. YTIIBI €
COHAINPABIICHHBIMU CTOPOHAaMH, YIOJI MEXIy MpPSIMbIMH B IIPOCTPAHCTBE.
[TapajlenpHOCTH ~ IIOCKOCTEW:  IMapajuleibHble  IIOCKOCTH,  CBOMCTBA
napajuleNbHBIX MUIocKocTel. [Ipocrteiimme MNpocTpaHCTBEHHbIE (UIyphl Ha
IJIOCKOCTHU: TETPAdIP, NapAILIEIEIUIIE], IOCTPOCHUE CEUEHU .

[lepneHAMKYISIPHOCTD MPSAMON M IJIOCKOCTH: NEPHEHANKYIISPHBIE MPSMbIE
B IPOCTPAHCTBE, INpPSMBIC MMAPAJUICIbHBIE W NEPHEHAMKYJSAPHbIE K INIOCKOCTH,
OPU3HAK NEPIEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TeOpeMa O MpsMOHR
IIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIMKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSHUE
OT MpsAMOM 110  IUIOCKOCTH, MNpoeKuus  (Gurypsl Ha  IUIOCKOCTb.
IlepnieHIUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK MEPHEHAUKYISAPHOCTH  IBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

Yribl B IPOCTPAHCTBE: Yrod MEXKAY NPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN
YTOJI, INHEVUHBIN yTrOJl IBYTPAHHOTO yria. TpEXrpaHHBI 1 MHOTOTPAaHHBIE YIJIBL.
CBoiicTBa IIIOCKMX YIJOB MHOrOrpaHHoro yrja. CBOHCTBa IUIOCKMX U
IBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKH

Buapsl MHOrOrpaHHMKOB, pa3BEPTKa MHOTOTrpaHHUKa. [Ipu3ma: n-yronpHas
npu3Ma, npsiMasi 1 HakJIOHHasi IpU3Mbl, O0KOBasi U TIOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapayutenenunien, nOpsIMOYIOJIBHBIM — MApaJUICNIENUIIE] W €ro  CBOMCTBA.
Kparuvaiime myTM Ha TIOBEpXHOCTM MHOTOrpaHHUKa. Teopema Oilepa.
[IpoctpanctBennass teopema I[ludaropa. [lupammpa: N-yrosibHas nupaMuna,
npaBuibHass U yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TIpaHEl
OpaBWIbHOW NMUpaMubl. [IpaBUIIbHBIE MHOTOIPAaHHHUKH: INPABUJIbHAS MpU3Ma U
OpaBWiIbHAs NUPaMHUAA, MPAaBUIbHAs TPEYroyibHAash NUPaMHUAA W IPAaBHIBHBIN
TeTpadsip, Ky0. IlpencraBieHue O NpaBUIIBHBIX MHOTOIPAHHHMKAX: OKTadp,
NOEKadIP U UKOCASP.

Boruncnenue 351eMEHTOB MHOTOTPaHHHMKOB: pPEOpa, AMAroHai, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTH TMPSIMOU MPHU3MBI,
IJIOMIAJh OCHOBAaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH TMPSIMOM TPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTM U TMOBEPXHOCTH MPABHIBHOM MUPAMUIBL,
TeopeMa O IUIOIIAIA YCEUEHHOM MUPAMUIBI.

CummMmerpuss B NPOCTPAHCTBE. JIEMEHTHl CHMMETPUU  IPABHIBHBIX
MHOTOIrpaHHUKOB. CHUMMETpUsi B MNPAaBWIBHOM MHOIOIPAHHHUKE: CUMMETPHS
rapajulesIenunea, CUMMETPUS NPABUIIBHBIX IIPU3M, CUMMETPHs NPABUIBHOU
UPAMUJIBIL.



BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIC BEKTOPbL. PaBeHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMM:
CJIIOKEHUE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXCHHE
BekTOpa Ha uyucio. CBoiicTBa ClIOXKEHUS BEKTOpOB. (CBOWCTBA YMHOXEHUS
BeKTOpa Ha uucio. IloHarne  kKomrutaHapHele  BeKTOpbl.  lIpusnax
KOMIUIaHApHOCTH TpE€X BeKTopoB. [IpaBuno mapamtenenunena. Teopema o
Pa3IOKEHNH BEKTOpa IO TPEM HEKOMIUIAHApHBIM BeKTOpaMm. [IpsmoyronpHas
cucteMa KoopAuHat B mnpocTpaHcTBe. KoopaunHatel BekTopa. CBs3b MEXIy
KOODAMHATaMHM BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJN MEXKIYy BEKTOPAMH.
CkansipHO€ IpOU3BEACHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[TonaTus: UMIMHApPUYECKAass TOBEPXHOCTh, KOHHMYECKasi MOBEPXHOCT,
chepudeckas IMOBEPXHOCTb, oOOpasyrolue MoBepxHocTed. Tena BpalieHUs:
WINHAP, KOHYC, YCEUYEHHBIM KOHyC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl M IJIOCKOCTHU, KacaTelbHas IUIOCKOCTh K cdepe. M3o0OpaxkeHue Ten
BpallleHUs Ha TUIOCKOCTH. Pa3BépTka mwimHapa u konyca. Cummetpusi chepsl U
mapa.

O6bEém. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJILHOTO Tapaienenunena u cienctsus u3 He€. O0bEM mpsaMmon u
HaKJIOHHOM MIPU3MBI, ITUJIUHIPA, MTUpaMUIbl U KoHyca. OOBEM 11apa U MapoBOro
CerMeHTa.

KomOuHanuu Ten BpaiieHuss ¥ MHOTOTpaHHUKOB. [lpu3ma, BmmcaHHas B
MWIMHAP, ONHCaHHas oOKoyio uuiauHApa. Ilepecedenne cdepsl U mapa c
iockocThio. Kacanue mapa u chepsl miockocThio. [ToHsSTHE MHOTOTpaHHUKA,
OTHMCAHHOTO OKOJIO c(ephl, cepbl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpalleHHUs.

[Tmomaaer MOBEPXHOCTH HIJIMHAPA, KOHYCa, TJIOMAab chephbl U e€ yacTel.
[Togobme B mpocTtpancTBe. OTHOIIECHHE OOBEMOB, IUIOMIAJCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. [IpeobpazoBanne momodusi, romoreTus. Perenue 3agad Ha
MJIOCKOCTH C UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedeHU MHOTOTPAHHUKOB M TeJ BpallCHUSA: CEUCHUS
nuauHapa (MapajyiebHO M MNEPHEHIAUKYJISIPHO OCH), CEUEHHS KOHyca
(mapajuienbHblE OCHOBAHUWIO U TMPOXOJSIIHE 4Yepe3 BEpUIMHY), CEUCHUs IIapa,
METOJIbl  MOCTPOEHUSI CEYEHUW: METOJ| CJIEIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METO/I MIEPEHOCA CEKYIIIEeH MIOCKOCTH.



BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Omnepauuyd HajJ BEKTOpaMmH. BekTopHoe
YMHOKE€HHE BEKTOpoB. CBOICTBA BEKTOPHOTO yMHOXeHus. [IpsmoyronbHas
cucTteMa KoopauHaT B TmpocTtpaHctBe. Koopaunatsl BekTopa. Pasnoxenue
BekTOpa 1o 0Oasucy. KooOpIMHATHO-BEKTOPHBIM METOJ TMpPU  PEHICHUH
r€OMETPUYECKUX 3a/ady.

/IBMKeHUs B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OToOpakeHus. JBUKEHUS U PaBEHCTBO (QUTYD.
OOmme cBOWCTBa NBW)XCHWH. BuIbl IBWKEHWI: TapaylIeIbHBIA TEPEHOC,
LIEHTpaJIbHAsl CUMMETPHs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Diinepa.

COAEPKAHUE OBYYEHMUSA kypca «BepoSiTHOCTb M CTATHCTHKA»
(yriy0/1eHHBIH YPOBEHb)

10 KJIACC

I'pad, cBs3wbld rpad, mytu B rpade: mukiasl U mHend. CreneHb
(BasieHTHOCTD) BepIIMHbL. ['padbl Ha MIIOCKOCTH. JlepeBbs.

CnydaiiHple  SKCHEpUMEHTbl  (OMBITHI) W CIy4YailHble  COOBITHS.
OneMeHTapHble COOBITHS (MCXOABI). BeposTHOCTH CllydailHOTO COOBITHS.
bmuzocth  9acToThl W BEPOSTHOCTH  cOObITUN. (CnydaiiHble OIBITBI  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Onepanun Haj COOBITHSIMU: MepeceyYeHue, 00BbeIMHCHHE,
POTUBOIOJIOKHBIE CcOObITHS. [Jumarpammbr  Oiinepa. dopmyna croxeHHs
BEPOSTHOCTEH.

VYciioBHass BEPOATHOCTh. Y MHOKEHUE BEPOATHOCTEU. JlepeBO CllydyailiHOTO
skcnepumenta.  @dopmyna nosHoW  BepostHocTH.  Dopmyma  baieca.
HeszaBucumeblie coObITHS.

bunapHbIl  ciy4ailHplii  ONBIT  (MCIBITAaHUE), YCIOEX M  Heyjxaya.
HesaBucumeble ucnpiTanusi. Cepusi HE3aBUCUMBIX HCIIBITAHUI 10 IEPBOTO yCIIEXa.
[lepectanoBku u ¢akropuan. Yucimo coderanuil. TpeyronbHuk Ilackans.
®opmyna 6uHoma HeroToHa.

Cepusi He3zaBUCHUMBIX HcnblTaHuld bepnymau. CrydailHblid  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenune  BepositTHocTed. Jlmarpamma
pacopenenenus. Omnepauuu HaJa  CIyYallHBIMA  BE€JIMYMHAMHU. buHapHasg
ciy4arHas BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM YUCIIE T€OMETPUUECKOE
¥ OMHOMUANbHOE.



11 KITACC

CoBMmecTHOE pachpelielieHHe JBYX CIydallHbIX BenuuuH. HesaBucumblie
CIIy4alHbIC BEJIUYUHBI.

MareMaTtuyeckoe OXXKHJIaHUE CIydallHOM BEJIWYUHBI (pachpelencHus).
[Ipumepsl TpUMEHEHUST MAaTEMaTHYECKOTO OXHUIaHUs (CTpaxoBaHHE, JoTepes).
MareMatnyeckoe 0XuJaaHlue OMHAPHOM CIy4yallHOM BEJIMYMHBI. MaTemMaTH4ecKoe
OXHUJaHUE CYMMBbl CJIyYallHbIX BEJIMYMH. MaTeMaThuueckoe OXXKHIaHUE
r€OMETPUYECKOr0 1 OMHOMHAJIBHOTO pacipeiesieHUH.

Jucniepcust W CTAaHJAPTHOE  OTKJIOHEHHE  CIyYailHOM  BEJIMYMHBI
(pacopenenenus). Hucnepcus OuHapHOI CITy4yaiiHOU BEJIMYMHBI.
MaremaTu4ecKkoe OKHUJIaHUE MPOU3BEACHUS U JUCIEPCUS] CYMMbl HE3aBUCHUMBIX
CIy4yailHbIX Benu4uH. /[ucrepcus m cTaHAapTHOE OTKJIOHEHHWE OMHOMHAIBHOIO
pacupeneneHus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeneneHus.

HepapenctBo Yeoniméra. Teopema Yeoniméa. Teopema bepnynnu. 3akon
OonpmMx  yucen. BpiOOpouHblii  MeTon  uccneAoBaHuil.  BriOopouHbie
xapakTepucThku. OLIEHUBAaHUE BEPOSITHOCTH COOBITHS 110 BHIOOPOYHBIM JIaHHBIM.
[IpoBepka NpoCTEUIINX TUIIOTE3 C TOMOIIBIO U3YUYEHHBIX PACIpEACICHUMN.

HenpepriBuble cnyudaiinble BennuuHbl. [Ipumeppl. DyHKIMSA TIIOTHOCTH
BEPOSAITHOCTU pacmpenesicHus. PaBHOMepHOE paclpeneneHne M €ro CBOWCTBA.
3agaun, IPUBOIAILIME K NTOKA3aTEIbHOMY PACIpPEIEICHUI0. 3a1a4u, IPUBOISIINE
K HOpMalbHOMY pacnpefencHuto. @OyHKIHUS  IUIOTHOCTH  BEPOSITHOCTH
MOKA3aTeIbHOTO  pachpeneneHus,  (QYHKIHUS  TUIOTHOCTH  BEPOATHOCTH
HOPMAaJBbHOTO pacnpeneneHns. OyHKIHS MIOTHOCTH M CBOMCTBA HOPMaJbHOTO
pacrpeneneHus.

ITocimenoBaTeIbHOCTh  OJMHOYHBIX HE3aBHCHMBIX COOBITHH. 3ajaud,
npuBOsIME K pacnpeneneHuto [lyaccona.

KoBapuanuss nByx chydaitHplx BenuuuH. Koaddumument nuHelHON
koppensitud. CoBMeCTHbIE HAONIOJIEHUA JIBYX BeNWYMH. BbIOOpOUYHBIN
Kod(ppuLMeHT Koppensiuu. Paznuune mMexay JUHEHHON CBS3bI0 U MPUYUHHO-
CJIEICTBEHHOU CBA3bI0. JIMHEHAsA perpeccusi, METOl HAMMEHBIIINX KBaJAPaTOB.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA YUYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA  MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHCcKOro BOCIUTAHMS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YyYaIOIErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO 4JIEHA POCCHIICKOro o00IIecTBa, MpPEICTaBICHHE O
MaTEeMaTUYECKUX OCHOBaX (YYHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TPaKIAHCKOro o001ecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMeHHUe
B3aMMOJICUCTBOBATh C COIMAJIBHBIMM MHCTUTYTaMHU B COOTBETCTBHU C HX
GYHKIASIMHA 1 Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTh POCCUICKON IPaKJaHCKONW UIEHTUYHOCTH, YBAKCHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIIEHUE K
JOCTIDKEHUSIM  POCCHUCKMX MAaTeMAaTHMKOB M POCCHUUCKOW MaTeMaTHu4ecKou
IIIKOJTBI, WCTIOJB30BAHKME OJTHUX JIOCTH)KCHHH B JPYrux HayKaX, TEXHOJOTHSX,
chepax YKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

OCO3HAaHUE JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa,
cOPMHPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IOBEIACHUS,
CBA3aHHOTO C TPAKTUYECKUM TMPUMEHEHHWEM JOCTHIXKEHUW HAyKu W
NEATEIbHOCThI0  yUYE€HOTO, OCO3HAaHWUE JIMYHOTO BKJIaJla B  TOCTPOCHHUE
YCTOMYMBOTO OyAyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peleHnu, paccy X IeHuu,
BOCIIPUUMYHMBOCTh K MATEMATHUYECKUM aCIEKTaM Pa3InYHbIX BUJOB UCKYCCTBA,;

5) ¢pu3nYecKOro BOCIIMTAHUS

cOpPMHPOBAHHOCTh YMEHHS TPUMCHITh MAaTeMaTHYCCKUE 3HAHHUS B
MHTEepecax 370pOBOro u 06e30macHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE
K CBOEMY 37I0POBBIO (370POBOE MHUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U

OT/IbIXa, peryJspHas busnueckas AKTHUBHOCTB), buzngeckoe
COBEPIIICHCTBOBAHHE npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
NEeATEILHOCTBIO;

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYIAy, OCO3HAHWE LIEHHOCTH TPYAOIIOOMs, HHTEpeC K
pa3nuuHbiM  chepaM  NpodEeCcCHOHATIBHONW  JIEATENbHOCTH, CBS3aHHBIM C
MaTE€MaTUKOW U €€ MPUJIOKEHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBINA BHIOOD



Oynymeir npodeccur W peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEH JKU3HU, TOTOBHOCTH K AKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]a4 MAaTEMAaTUUECKON HAIPaBJIECHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS

c(OPMHPOBAHHOCTh JIKOJIOTMYECKON KYJNbTYphl, TOHUMAHUE BIUSHUS
COLIMAJIBHO-?PKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIUATBHON
CpeIbl, OCO3HAHUE TIJIOOAIBHOTO  XapakTepa HSKOJOTHYECKUX MpoliieM,
OpUEHTaIlus Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUM ISl pelICHUs 3ajay B
0o0JIaCTH OKpy)Karolel cpelbl, IUIAHUPOBAaHUE TIOCTYIKOB W OIEHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKW W  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTEeMaTU4YeCKOM HayKH Kak cdepbl YelIOBEUECKOW NeATeNbHOCTH, ITaloB €&
pa3BUTHUS W 3HAYUMOCTU [JI1 PA3BUTHS UHUBUIM3ALMNH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTEMaTHUYE€CKON KyJIbTYpOW KakK CPEJACTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBISITb MPOEKTHYIO M HCCIEIOBATEIIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI «Aaredpa u Hayaiaa
aHAJIN32»

Ilo3naBaTeqbHBbIC YHHBEPCAJIbHbIE YUeOHbIe JeHCTBUSA

ba3oBble 1oruyeckue qeicTBus:

BBISIBIIAITh M XapaKTEPU30BaTh CYLIECTBEHHBIE NMPHU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, TMOHATHHA, OTHOIIEHWH MEXAYy MNOHATUSIMH, (HOPMYIUPOBATH
OnpeaeIeHUs MOHSITHUH, yCTaHaBJIMBATh CYILIECTBEHHBIN MPU3HAK
KJaccu(UKaumMy, OCHOBaHMS 11 OOOOINEHHS] M CpPaBHEHHUS, KpPUTEPUU
IIPOBOJIMMOI0 aHAJIN3;

BOCIPUHUMATh,  (OpMyIMpOBaTH M  IPEOOpPa3OBbIBATh  CYXKICHUS:
YTBEPAUTEbHBIE U OTPULIATENIbHbBIE, €EIUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJIATH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBOpeurs B (pakTax, JaHHBIX, HAOMIONECHUAX U YTBEPXKACHUAX, MpeiaraTh
KPUTEPHUH JJIS BBISIBJIEHUS 3aKOHOMEPHOCTEN U POTUBOPEUHNIA;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JNEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKIECHUA (MpsMbIE M OT NPOTUBHOIO), BBICTPAaUBaTh APryMEHTALMIO,
IPUBOJUTH MPUMEPBI U KOHTPIPUMEPDI, 0OOCHOBBIBATH COOCTBEHHBIE CYXKICHHUS
Y BBIBOJIBI;



BBIOMpaTh crmoco0 pemieHus ydeOHOW 3amaud (CpaBHUBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpPaTh HauOoyiee MOAXOASIIMA € y4E€TOM
CaMOCTOSITENIFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTe1bCcKHe AelCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCHI,  (UKCHPYIOIIME  MPOTUBOpEUYUE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH THIOTE3y, apryMEHTUPOBATH
CBOIO MIO3UIIMI0, MHEHHE;

IPOBOJIUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
SIBJICHUS, TIPOIIECCa, BBISBICHUIO 3aBUCUMOCTEN MEXIY OOBEKTaMH, SIBICHUSMHU,
MPOLIECCAMHU;

CaMOCTOSITENILHO (POpMyIHpOBaTh OOOOIIEHHSI U BBIBOJBI MO PE3yJibTaTaM
NPOBEAEHHOTO  HAOMIOJEHUS, HWCCICNIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIEHUI;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMpOIecca, a TaKXKe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIIMH, JAHHBIX, HEOOXOIUMBIX IS OTBETAa Ha
BOTIPOC U IS PEIICHUS 3aa4u;

BBIOMpaTh  WHGOpPMAIMI0O W3  MCTOYHUKOB  PA3JIMYHBIX  TUIIOB,
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(POPMAIIUIO
pa3IMYHBIX BUAOB U (OPM IIPEICTABICHNUS;

CTPYKTYpUpPOBaTh WH(GOPMAIIMIO, MPEICTABIATh €€ B pa3IUYHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJEKHOCTD uHbopMauu o CaMOCTOSITENILHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE el cCTBUA

Oo0menue:

BOCHpI/IHI/IMaTB n @OpMYHPIpOBaTB Cy)KI[@HI/ISI B COOTBCTCTBHHU C YCJ'IOBI/IHMI/I
n neiisiMu O6H_ICHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTL CBOIO TOqu 3p€HI/ISI B
YCTHBIX N IIMCBMCHHBIX TCKCTax, AaBaTh ITOACHCHUA IIO XO)Iy peHIeHI/ISI 3aJga4u,
KOMMCHTHUPOBATDH HOJ'Iy‘-ICHHLIfI pGBYJ'IBTaT;

B XOJIe 00CYXJEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4u, BBICKA3bIBaTh HJACH, HAICJICHHBIC HaA IIOUCK
pel_HeHI/IH, COITIOCTABJIAATH CBOH CY)KJIGHI/IH C CY)KJICHI/ISIMI/I llpyFI/IX y‘laCTHI/IKOB
nuanora, OOHapy>KMBaTh Pa3lIMYMe U CXOJACTBO MO3UIIMH, B KOPPEKTHOU (opme
bopMyIMpPOBATH PA3HOTIIACHS], CBOU BO3PAXKEHUS;



MPEACTABIATh PE3YyIbTaThl PEIICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIIEA0BaHMS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHUS C YYETOM 3aaad
NpE3eHTALNN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBEpPCAJbHbIE y4eOHbIE el CTBUSI

Camoopranuzanms:

COCTAaBJISITH MJIaH, AITOPUTM PELICHUS 3a]1a4H, BEIOUPATh CIIOCOO pEeIIeHHUs C
y4€TOM  HMEIOIIMXCS ~ pPEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apTyMEHTUPOBATh W KOPPEKTUPOBATh BAPHUAHTHI PEIICHUH € Y4ETOM HOBOWM
uHbOpMaInu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJQJIeTh HABbIKAMU  TO3HABATENbHOM peIeKCMM Kak  OCO3HAHHUSA
COBEPIIIAEMBIX JICUCTBUI U MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJIHTATOB, BIAJIETh
crioco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara PEIICHHUs
MaTeMaTUYECKOM 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEIICHUH 3a1a4H,
BHOCHUTBH KOPPEKTHUBBI B ICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX,
HaWJICHHBIX OMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa U M YCIOBHUSAM, OOBSICHATH
NPUYUHB JTOCTHKEHUS WM HEJOCTIDKCHHSI PE3yIbTaTOB  JICSITCIBHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eATEJIBHOCTD:

MOHUMATh M HUCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaTbHOM
paboThl TpHM penieHuH Y4eOHBIX 3aJad, NPUHUMATh IIeIb COBMECTHOMU
NeSATEeILHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pachpenensiTh
BUJIbI PabOT, JOTOBApUBATHCS, OOCYXKIATh MPOIECC M pe3yibTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOMICH;

y4acTBOBaTh B IPyNnoBbIX ¢opmax paboThl (00CykaAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» ¥ WHBIE), BBHINOJHATH CBOK YacTh pabOTHI W
KOOPJIMHUPOBATh CBOM JIEUCTBUSI C JAPYTMMHU YJEHAMH KOMAHIbI, OIICHUBATH
KaueCTBO CBOETO BKJIaJa B OOIINK MPOAYKT MO KPUTEPHAM, CHOPMYITHPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHCTBHSI.

HNPEIMETHBIE PE3YJIBTATBI «Auareépa W Hayaja aHaJW3a»
(YyriryOJieHHBIH YPOBEHB)

K konmy oOyuenuss B 10 kiacce oOydaromuidcsi MOJYYHUT CIETYIOIINE
MpeAMETHBIE PE3yJIbTaThl MO OT/AEJIBbHBIM TeMaM padoueil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadaja MaTEMaTHIECKOTO aHATN3ay:

Yucaa 1 BBIYMCJICHHS:



CBOOOJTHO OMEPUPOBATH MOHATHUAMM: PALMOHAIBHOE YHUCIIO, OECKOHEUHAs
nepuoMyeckas JpoOb, MPOLEHTHl, HPPAUOHAIBHOE YHCIO, MHOXECTBA
palMOHATBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb JICUCTBUTEILHOIO YUCIIA;

NPUMEHATh JAPOOW W TPOIEHTHI ISl PEIICHHs] MPUKIATHBIX 3a71a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU;

MPUMEHSITh NPUOIMKEHHBIEC BBIYUCIICHUS, MPABUJIA OKPYTJIEHUS, PUKUIKY
Y OLIEHKY PE3yJIbTaTa BHIYMCIICHUN;

CBOOOJTHO ONEPUPOBATH MOHSATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
WCITOJIB30BaTh TOAXOMANIYI0 (OPMY 3amuCH JCUCTBUTEIBHBIX YWCET IS
pELICHUS MTPAKTUYECKUX 3a7a4 U IPEJACTABICHUS TaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUNA KOPEHb HATYPAIbHOU
CTEIICHH;

CBOOOJTHO  ONEpPUpPOBaTh  MOHSATHEM: CTENEHb C  PalMOHAJIbHBIM
ITOKa3aTeIeM;

CBOOOJIHO OIEPUPOBATh MOHATHUSAMU: JiorapudM uucia, JACCATUYHBIC U
HaTypaJbHbIC JIOTapUDMBIL;

CBOOOJTHO OMEPUPOBATH MOHSTUSIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCIIOBOT'O apryMEHTA;

ONEPUPOBATH MOHATUSIMHU: APKCUHYC, APKKOCUHYC M apKTAHT€HC YUCIOBOTO
apryMeHTa.

YpaBHeHMS U HEPAaBEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATUSIMU: TOXKACCTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIE ~ YPaBHEHHMSI W yPAaBHEHUA-CIEACTBUS,  PaBHOCUJIbHBIC
HEPABEHCTBA,

MPUMEHSTh pa3JIMuHbIE METOJbl PEIICHUS pPAIMOHAIBHBIX M JAPOOHO-
pallMOHAJBHBIX YPAaBHECHUH, NPUMEHSATh METOJ HWHTEPBAIOB JUISl PEIICHUS
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHON NEpPEMEHHOM,
MHOTOYJIEH C UelbIMU Kod(pduireHTaMu, KOPHH MHOTOWICHa, MNPUMEHSTh
JICJICHUE MHOTOYJICHA HAa MHOIOWIEH C OCTaTKOM, TeopeMmy be3dy u Tteopemy
Buera nns pemenus 3agay;

CBOOOJIHO OMNEPUPOBATH TMOHITUSIMHU: CHUCTEMA JIMHEWHBIX YypaBHEHUH,
MaTpulla, OINpeAeIuTeh MaTpullbl 2 X 2 W €ro TCOMETPUYECKUU CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMpENeauTeNss 2 X 2 N BBIYKMCICHUS €r0 3HAYCHUS,
MPUMEHATh OINPEACIUTENIN JJIsi PEUICHHUs CHUCTEMBl JIMHEHMHBIX YpaBHEHU,
MOJICJIMPOBAaTh PEAIbHBIE CHUTyallMd C IIOMOIIBKD CHCTEMBI JIMHEWHBIX
YPaBHEHUM, MCCIEI0BaTh IOCTPOCHHBIE MOJIEIM C TOMOUIBI0 MATPHUIl H
OnpeAeIuTeNIed, THTEPIIPETUPOBATh MOJYYEHHbBIA pE3yJIbTaT;

WCIIOJIb30BAaTh CBOMCTBA JEHUCTBHA C KOPHAMH JUIsi TpeoOpa3oBaHUS
BBIPAKCHU;



BBITNOJIHATh IPE0OPA30BaHUs YUCIOBBIX BBIPAKEHUHN, COJIEPIKALINX CTEIIEHU
C palMOHAJIbHBIM NIOKA3aTENIEM;

UCIIOJIb30BaTh CBOICTBa aorapu@mon TUISL npeoOpa3oBaHus
Jorapu(pMUUECKUX BbIPAKEHUH;

CBOOOJHO OIEpUPOBAaTh MOHATUSAMU: HPPALMOHAIBHBIE, NTOKA3aTebHbIE U
jJorapuMuyuecKkre ypaBHEHUS, HAXOJUTh MX PEIIEHUS C  TOMOIIBIO
PaBHOCWJIBHBIX MEPEXO0JI0B UJIN OCYIIECTBIISIS IPOBEPKY KOPHE;

IPUMEHATH OCHOBHBIE TPUTOHOMETPUUYECKUE (bopMyJibl IS
peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUM;

CBOOOJHO ONEpUPOBATh IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEoOXoaumble (OPMYJbl Il PELIEHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJIEJIMPOBATh pEajlbHble CUTyalldd Ha s3bIKe€ anreOpbl, COCTABIATH
BBIDAKEHHSI, YPAaBHEHMS, HEPABEHCTBA IO YCIOBHUIO 3a/Jaydd, MCCIEN0BATh
MOCTPOEHHBIE MOJIENH C UCTIOIb30BAHUEM alllapaTa ajreopsbl.

DOyHKUMH U TPAPUKH:

cBOOO/IHO ONEPUPOBATH NOHATUAMHU: (PYHKIIMSL, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYyHKIUU, KoMmmo3uius GyHKUUA, Tpadux QyHKIUH,
BBIINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATUAMH: OOJACTh ONPEIECICHUS U MHOKECTBO
3HaYeHUH PyHKUINHU, HYIH (PYHKLINU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOO/IHO ONEpUPOBATh MOHATHSMH: UYETHbIE M HEUYETHbIE (DyHKUHUH,
nepuoanueckre (QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MaKCUMYMBbI
U MUHUMYMBbl (PYHKIUU, HauOOJblIIEe M HaWUMEHbIIEe 3HAYeHHE (PYHKUIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEPUPOBATH MOHITUAMHU: CTEIIEHHAs! (YHKIUS C HATYPaJIbHBIM U
LENbIM [0Ka3arenaeM, IpaduK CTENEHHONW (YHKIMM C HAaTypalbHBIM M LEIbIM
nokasareisieM, Tpaduk KOpHA n-Ood cTeneHW Kak (yHKIUH OOpaTHOM CTENEHU C
HATypaJbHbIM OKa3aTeIeM;

ONepUpoOBaTh NOHATUAMU: JIUHEIHAS, KBaJpaTUYHas U APOOHO-THHEITHAs
(YHKIIMH, BBIIOJHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

cBOOO/IHO OTIEpUPOBATh MOHATUAMU: [TOKA3aTeIbHAas U JJorapupmMuueckast
(yHKUMU, UX CBOWCTBA M TIpaUKH, HUCIONB30BaTh UX TpaduKH AJd pelIeHUs
YPaBHEHUH;

CBOOOIHO OIEpPUPOBaTh MOHATUSMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTbD,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA )i MCCIENOBAaHUS MPOLIECCOB MU
3aBHCHMOCTEH MpH pelleHuH 337a4 U3 IPYruX yuyeOHBIX MPEIMETOB U pealbHOM
KU3HU, BBIpaXXaTh (hOpMyJIaMU 3aBUCUMOCTH MEK/y BEIMUNHAMU;

Havana MaTeMaTH4ecKOro anajamsa:



CBOOOJIHO ONEpUpOBaTh MOHATUSAMU: apuPMETHUYecKas U TeoMeTpuuecKas
nporpeccusi, 0ECKOHEUHO YOBIBaIOIasi reOMETpUUYECcKasi MPOrpeccusi, JIMHEHHBIN
U OKCIIOHEHUUAIbHBIA pocT, (opMyja CIOXKHBIX HPOLEHTOB, HMETh
IIPEICTABICHUE O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUM ISl PEUICHUS PEAbHBIX 3a7ad IPHUKIATIHOIO

XapakTepa;
CBOOOJHO ONEpPUPOBATh TOHSATHSAMH: TIOCIEIOBATEIBHOCTD, CIOCOOBI
3ajaHus TIOCTICIOBATEIHbHOCTEH, MOHOTOHHBIC U OTrpaHHYEHHBIC

MOCJIEA0BATENBbHOCTH, IIOHMMaTh OCHOBBI 33apOXKACHUA  MaTEMaTUYECKOTO
aHaJIW3a KaK aHaM3a 06CKOHEYHO MaJIbIX;

CBOOOJIHO ONEpUPOBATh MOHATUAMM: HENPEPBIBHbIE (QYHKIHMHU, TOYKU
paspbiBa rpaduka QyHKIIMHA, aCUMOTOTHI rpadrka GyHKINY;

cBOOO/IHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HENpEpbIBHAS Ha OTpPE3KE,
IPUMEHATH CBOICTBA HEMPEPHIBHBIX (DYHKIMN JUIsl pEILICHUs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHUSAMH: TIEpBasi W BTOpPas IMPOU3BOJHBIC
(byHKUIMH, KacaTtelbHasd K rpaduky QyHKINH;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHMS, YACTHOTO U KOMIIO3ULIAN
IBYX (YHKIUH, 3HATh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINT;

UCIIOJIb30BaTh F'€OMETPUUECKUN U (PU3UYECKUN CMBICT MPOU3BOJHOM IS
penieHns 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH IMOHATUSAMH: MHOXKECTBO, OIEpaluud  Haj
MHO>KECTBaMU;

WCIIOJIb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapar JJid  OIMUCAHHUs
peanbHbIX MPOLIECCOB M SIBJICHUW, MPU PEUICHUU 3a4ad HU3 JPYruX Y4eOHBIX
IIPEAMETOB;

cBOOO/IHO ONEPUPOBATHh MOHITHUSIMHU: OINpEAesIEHUuEe, TeopeMa, ypaBHEHUE-
CIIEICTBUE, CBOMCTBO  MaTreMaTH4eCKOro  OOBEKTa,  J10Ka3aTelbCTBO,
PAaBHOCHWJIbHBIE YDABHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kjacce oOydaromuidcsi MOJYYHUT CIEIYIOIINAE
npeIMeTHbIE Pe3yJabTaThl O OTAEIBHBIM TeMaM padouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATu3ay:

Yucua ¥ BHIYMCIICHUSA:

CBOOOJHO OMEpUpPOBATh TMOHATUSIMU: HATypaJlbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATYPaJIbHBIX U LIEJBIX YMCEI, UCIOJb30BATh MPU3HAKU JEIUMOCTH
uenbix ynces, HOJl n HOK naTypanbHbBIX uncen A peleHus 3a1a4, TPUMEHATh
anroput™m EBkina;

CBOOOJHO ONEPUPOBATH IMOHSATUEM OCTaTKa MO MOAYJIO, 3alKUCHIBATH
HATypaJbHbIE YMCIA B PA3JINYHBIX TO3ULUOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOO/IHO OMEpUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE YHUCIO U MHOXECTBO
KOMILJIEKCHBIX YHMCEN, MPEACTABIATh KOMIUIEKCHBIE YMCia B alreOpanyeckon u



TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATh apUPMETHUECKUE ONEepallui ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHMS U HEPaBEHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATUSIMU: HPPALMOHAIIbHBIC, MOKA3aTelIbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHWJIBHBIX MIEPEXO0JIOB;

OCYHIECTBJISTh OTOOp KOpHEW TMpPU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh HeoOXoammble (HOPMYIBI  IJII  PEIMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUAMH: CHCTEMa U COBOKYITHOCTb YPaBHEHHM
Y HEPABEHCTB, DPAaBHOCUJIBHBIE CHUCTEMBl U CHUCTEMBI-CICIACTBUS, HAXOAUTh
pPELICHUSI CUCTEMbl W COBOKYIMHOCTEH pAallMOHAIBHBIX, HWPPALAOHAIBHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB;

peuiaThb palnroHaIbHBIE, MppalrOHaIbHEIE, MOKa3aTeJbHbIE,
gorapuMUYECKe W TPUTOHOMETPUYECKHE YypaBHEHUS U  HEPaBEHCTBA,
coaepKalye MOYJIU U IapaMeTpsl;

MPUMEHSITH TpaduyecKrue METOAbl JIJIsl PElIeHUsS YPAaBHECHUN U HEPABEHCTB,
a TaKXKe 3a/1a4 C mapaMeTpamus;

MOJICJIMPOBATh peajbHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPABHECHUS, HEPABEHCTBA M MX CHUCTEMBbI II0 YCJIOBHUIO 33J1a4H,
UCCJIEIOBATh TOCTPOCHHBIE MOJIETTM C HCIOJIb30BAaHUEM arapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTaT.

DyHKIUM U TPAPUKU:

CTpOUTH TpadUKH KOMIMO3UIUU (PYHKIIUN C TTOMOIIBIO 3JIEMEHTaApPHOTO
MCCJICIOBAHUS U CBOWCTB KOMIIO3UITUY IBYX (DYHKIIUNA;

CTPOUTH TEOMETPUYECKHE oOpa3bl YpaBHEHUW U HEPABEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: TpadUKH TPUTOHOMETPUUECKUX
dynxmii;

OPUMEHATh (PYHKIIMU JJI1 MOJICTTUPOBAHMS U MCCIIEIOBAHUS PEAIbHBIX
ITPOIIECCOB.

Havajsa maTeMaTH4eCKOro aHaJu3a:

WCIIOJIb30BAaTh  MPOW3BOJHYIO  JUJII  MCCIEAOBaHUS  (PYHKIIMM  Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI;

HaxOoJUTh HauOOJIbIlIee U HAaUMEHbIee 3HAUYCHHUS (YHKIIUU HEMPEPHIBHOM
Ha OTPE3KE;

MCIIO0JIB30BaTh MPOU3BOAHYIO JUISl HAXOXKACHUSI HAWIYUILIETO PEIICHUS B
MPUKIAAHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMHYECKHX, 3ajadax, s



OIpENENICHUs] CKOPOCTH M YCKOPEHMs Mpoliecca, 3aJaHHOro (QopMysol HiIu
rpaduKom;

CBOOO/IHO OIEpUpPOBaTh MOHATUSIMU: TepBoOOpa3Hasi, OIpeneaEHHbIN
UHTETpaJl, HaXOJAWUTh MEPBOOOpa3HBIE AIEMEHTAPHbIX (YHKUUN U BBIYUCIATH
uHTerpain no gopmyne Herotona-Jleliouua;

HAXOAWTh TJIOIMIAIN TUIOCKUX (DUTYP U OOBEMBI TEIl C TIOMOIIbIO HHTETpaa;

UMETh MPEACTABICHUE O MATEMATUYECKOM MOJICIMPOBAHUHN HA IPUMEPE
cocraBieHUs JuHepeHIMATBHBIX YpaBHEHUI;

pemarb NpUKIaAHbIE 337a4k, B TOM YHCJIE COLUMATIbHO-3KOHOMHUYECKOIO U
(bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMAaTUIECKOTO aHAJIN3a.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
KYPCA «TEOMETPHS» (YTJIYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxknaHcKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YYaIOMIErocs Kak aKTUBHOTO
U OTBETCTBEHHOI'O UYJIEHA POCCHICKOro 0OIlecTBa, MNPEACTAaBIECHUE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHIA,
OpoUeayp TpakAaHCKOro ooOiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COLMAIbHBIMH HMHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMHY 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOE BOCITUTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KTaHCKOW UIEHTUYHOCTH, YBAKCHUS K
IPOILJIOMY M HACTOSILIEMY POCCHMCKON MAaTeMaTHKH, HEHHOCTHOE OTHOILIEHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMaTUKOB M POCCUMCKOW MaTeMaTHU4eCKOU
IIKOJIbI, MCHOJB30BAHME 3TUX JOCTHKEHUH B JPYrux HayKaX, TEXHOJOTHUSX,
chepax YKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa,
cOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHHUS, HATHUYECKOTO  IMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM  JOCTHUKEHUW HAyKu U
JEATEIbHOCTBI0  YYEHOIO, OCO3HAaHUE JIMYHOIO BKJIAJa B  IOCTPOCHHUE
YCTOMYMBOTO OyayIIEro;

4) 3cTeTHYECKOe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHUE K MHUPY, BKJIIOYAs 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHNH, paccyKIcHUN,
BOCIIPUUMYHMBOCTH K MATEMAaTUYECKUM aCIIEKTaM Pa3IMUHbIX BUJOB UCKYCCTBA;

5) dpuznyeckoe BocnuTaHue:



chOPMHPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTU4YeCKUE 3HaHHUS B
MHTEpecax 3J0pOBOro U 0€30MacHOro 00pasza *KU3HHU, OTBETCTBEHHOE OTHOIICHHUE
K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHITHH U

OT/bIXa, peryJisipHas ¢dusnueckas aKTUBHOCTB), buznueckoe
COBEPLICHCTBOBAHUE pu 3aHATUAX CIIOPTUBHO-03I0pPOBUTEIBHOMN
NEATENIBHOCTBIO;

6) TpyaoBO€e BOCIIHTAHHE:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTU TPYIOIIOOUs, HHTEpEC K
paznuyabiM  chepaM  MpodeCcCHOHATBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeir npodeccur U peann30BbIBATH COOCTBEHHBIE »KU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHUYeCKOMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 Ha MPOTSIKEHUM BCEH JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHUIO B PELICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAIPaBJIECHHOCTH;

7) 3K0JI0rHYecKoe BOCIINTAHHE:

chOPMHUPOBAHHOCTh IKOJIOTHYECKOM KYJNbTYphl, TOHUMAHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKHUX MTPOILIECCOB HA COCTOSIHUE MPUPOAHON U COLIUATBHOMN
Cpelbl, OCO3HAHWE TJIOOATBLHOTO  XapakKTepa HSKOJOTHYECKUX  MpoOIeM,
OpUEHTAIlMs Ha MPUMEHEHHE MATEMAaTHUUYECKUX 3HAHUW ISl pelieHus 3ajad B
0o0JIaCTH OKpYy)Kalolel Ccpelbl, IUIAHUPOBAaHUE TIOCTYNKOB W OICHKH UX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPY>KAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTEeMaTU4YeCKOM HayKH Kak cdepbl YeIOBEUECKOW NeATeNIbHOCTH, ITaloB €&
pa3BUTUS M 3HAYMMOCTH [UJISl Pa3BUTHUS UUBWIM3ALNH, OBIAJICHUE SA3BIKOM
MaTeMaTUKU W MaTEMaTHUYE€CKON KyJIbTYpOW Kak CPEeJACTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO M HCCIEI0BATEIIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI kypca «I'eomerpus»

Ilo3naBaTebHBbIE YHUBEPCAIbHBIE YUeOHbIE NeiCTBUSA

ba3zoBble joruyeckue aAeMcTBU:

BBISIBIISAITh M XapaKTE€PU30BaTh CYLIECTBEHHBIE NMPHU3HAKH MaTEeMaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOIICHUH MEXAY MNOHATHIMH, (POPMYIUPOBATH
oTnpeaeIeHus MOHSTHUH, yCTaHaBJIMBATh CYILECTBEHHBIN MPU3HAK
KJaccu(ukanuMy, OCHOBaHMS 1Jisi OOOOINEHHMST U CpPaBHEHHUS, KpPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATh,  (OpMyIMpOBaTH M  IPEoOpPa3OBbIBATH  CYXKJICHUS:
yTBEpAUTENIbHbIE U OTPUILIATENIbHbIE, EAMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpoTUBOpeuMs B (paKkTax, JaHHBIX, HAOIIONECHUAX U YTBEPKACHUAX, IpeIaraTh
KPUTEPHUH JJIS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JenaTb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUU;

IIPOBOJUTH CaMOCTOSTEJIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKACHUM (MpsIMBIE M OT MPOTHUBHOIO), BBICTpauBaTh AapryMEHTAaLUIO,
IPUBOJUTH NPUMEPBI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CYKICHMUS
Y BBIBOJIBI;

BBIOMpATh CHOCOO peleHus y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebcKHe 1eMCTBUSA:

UCITIOJIB30BaTh BOIPOCHI KAaK HCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
(GopMyIMpOBaTh  BOMPOCHI,  (PUKCHUPYIOIIME  MIPOTUBOpPEUHE, MpoOIIEMY,
yCTaHaBIMBaTh UCKOMOE U JIaHHOE€, (hOPMUPOBATh TMIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO IIO3ULIMIO0, MHEHHE;

IIPOBOJUTH CaMOCTOSITEIIBHO CIUTAHMUPOBAHHBII AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTEeMaTUYECKOro OOBEKTa,
SIBJICHUS], TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEN MEXIYy OOBEKTaMHU, SIBICHUSMH,
IIPOLIECCAMY;

CaMOCTOSITENILHO (POPMyYIHpOBaTh OOOOIIEHHS U BBIBOJBI MO pE3yJibTaTaM
NPOBENEHHOTO  HAOMIOAEHUS, MCCIENOBAaHUS, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

IIPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IIPOLlECCa, a TaKKE BBIIBUIATH
IIPEATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmeii:

BBISIBIIATH Ne(UUUTHI HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX ISl OTBETAa Ha
BOIIPOC U JJI PELICHMS 3a]a4H;

BbIOMpaTh ~ MHGOPMALMIO M3  UCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBaTh W HHTEPHPETUPOBATH  HMHPOPMAIIIIO
pa3IUYHBIX BUIOB U POPM IIPEICTABICHHUS;

CTPYKTYpPUpPOBaTh MHPOPMALIMIO, MPEJCTABIATh €€ B paziuyHbIX (opmax,
WJLTIOCTPUPOBATH TpaduyuecKy;

OLICHMBATh HaJEXHOCTD uHbOopMaIuu o CaMOCTOATEIIBHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

KomMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIE 1eHCTBUA

Oo0menue:

BOCIIpPUHUMATDb U (bOpMyanOBaTb CY)KILGHI/IH B COOTBCTCTBHU C YCJ'IOBI/UIMI/I
n IcjisiMnu 06H1€HI/I$I, SCHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TO‘—II(y 3pCHHUA B



YCTHBIX M MUCBMEHHBIX TEKCTAX, /1aBaTh MOSICHEHHUS IO XOAY PELICHUS 3a/ayu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0Jle 00CYXICHHS 3aJ]aBaTh BOMPOCHI MO CYHIECTBY OOCYK/1aeMOU TEMBlI,
npoOJeMbl, pellaeMol 3aJadyu, BbICKA3bIBAaTh WJCH, HAllEJICHHbIE Ha IOHCK
pEILICHUs, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSIMHU JPYTMX YYaCTHHKOB
nuanora, OOHapyXMBaTh Pa3IndUe U CXOACTBO MO3WIIMNA, B KOPPEKTHOU (hopme
dbopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

MPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEA0BAHNUA,
MIPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (GOpMaT BBICTYIUICHHUS C YYETOM 3ajaad
NpEe3eHTALNU U 0COOCHHOCTEN ayIuTOPHUH.

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJIISATH IJIaH, AJITOPUTM PEIICHUS 3a]1a4d, BHIOUPATh CIIOCOO PEIICHUS C
y4€TOM  HMEIOIIUXCA  PECypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHUPOBaTh M KOPPEKTHUPOBATh BApPUAHTHI PELICHUM C YYETOM HOBOM
uHpopmaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJLICKT:

BJIaJICTh HABBIKAMU  IO3HABATEJIbHOM  pedIeKCMU KaK  OCO3HAHUS
COBEpIIAEMbIX JAEHCTBUI 1 MBICIUTEIIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIIA/IETh
crioco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara PEIICHHUs
MaTeMaTU4YECKOW 3a/1a4H;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEILICHUH 33/1a4u,
BHOCHUTH KOPPEKTUBBI B ICSTEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, IAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJibTaTa €I U YCIOBUSAM, OOBSCHATH
NPUYUHBl  JIOCTWKEHUS. WM HEJOCTH)KEHUS PEe3YyJbTaTOB  AESATEIbHOCTH,
HaXOJUTh OIIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MOHMMATh W UCHOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUIYaIbHON
paboThl TpuU penieHuH Y4eOHBIX 3a/Jad, NPUHUMATh IIeIb COBMECTHOMU
NesATEIbHOCTH, TUIAHUPOBATh OPraHU3ALMIO0 COBMECTHOWU palbOThI, paclpenesTh
BUJIbI pabOT, JOroBapuUBaThCS, OOCYXKIaTh MPOLECC M pe3yibTaT padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboThl (00CYyx)aeHUSI, OOMEH MHEHUM,
«MO3TOBBIE€ IITYPMB» U HWHBIC), BBIIOJIHATH CBOIO YacThb palbOThl U
KOOPJAMHUPOBATh CBOMU JEUCTBUS C JAPYTUMU YJ€HAMU KOMaHbl, OIEHHUBATh
KaueCTBO CBOETO BKJIaJa B OOIIMK MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.



INPEAMETHBIE PE3YJIBTATDI kypca «I'eomerpus» (yriry0JieHHbI
YPOBEHb)

K konny 10 ki1acca oOy4daromuiicss Hay4YuTCs:

CBOOOJTHO OIEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TIPU
pelIeHUH 3374 U MTPOBEJACHUHN MAaTEMaTHUYECKUX PACCYKICHUM;
NPUMEHSTHh aKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX NPHU PEUICHUU
F€OMETPUYECKHX 3a/1ay;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJTHO  OINEpPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C YIJIAMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXKIY MNPSAMOM U
IJI0CKOCTBIO;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMU, CBSI3aHHBIMUA C MHOTOI'PaHHUKAMU;
CBOOOJHO pAacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (IIpU3Ma,
nupaMua, NpsIMOYroJbHBIN Napasuiesenumnes, Kyo);

KIacCU(PUIIMPOBATh  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1accuuKaIuu;

CBOOOJHO  ONEPUPOBATH  TMOHSTUSIMH, CBSI3aHHBIMU C  CEUEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBITIOJTHSTH napajiebHOE, LHEHTPATIbHOE U OpPTOTOHAJILHOE
IPOEKTUpOBaHUE (HUTYp HA TUIOCKOCTh, BBIMOIHATH H300paxeHus (Guryp
Ha MJIOCKOCTH;

CTPOUTb CEUEHUS MHOTOTPAaHHHMKOB Pa3IMYHBIMU METOJIaMH, BBIMOIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAJM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
nUpaMua), FeOMETPUUYECKUX TeJl C IPUMEHEHUEM (HOpMYII;

CBOOOHO OMEpPUPOBATH MOHITHIMH: CUMMETPHSI B MPOCTPAHCTBE, IIEHTD,
OCb U IUIOCKOCTb CHUMMETPHUH, LEHTP, OCh M IJIOCKOCTh CHUMMETPUU
burypsr;

CBOOOJHO ONEpUPOBATh MOHSATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JEHCTBUS HAJl BEKTOPAMU;

pemaTth 3a7adyd Ha JI0KAa3aTEIbCTBO MATEMATHUYECKMX OTHOILUEHUH W
HaXO0XJICHWE TEOMETPHUYECKUX BEJIMYWH, NMPUMEHSS H3BECTHBIC METOJIbI
IpU PELIEHUH MaTeMaTHYEeCKHUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

OPUMEHSATh MPOCTEUIIME NPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3a/1a4;



U3BJIEKaTh, MpPeoOpa3oBbIBATh M HWHTEPIPETUPOBATH HH(OpPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETpPUYECKUX (Urypax, Npe/CTaBIEHHYI0 Ha
yepTexax U pUCYHKax;

NPUMEHSTh TIOJIydEHHbIE 3HAHUSI Ha TMPAKTUKE: CpaBHUBaTh U
aHAJIM3UPOBATh PEalbHbIE CUTYyallUH, NPUMEHSATh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKa  pelIeHUs  MaTeMaTH4ecku  chOopMyJTupOBaHHON
npoOeMbl, MOJACIUPOBATh pPEANbHbIE CHUTYyallMd Ha SI3bIKE TE€OMETPUH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIEIN C UCIOIb30BAHUEM I€OMETPUUYECKHUX
NOHATUM M TEOpEeM, ammapara anreOpbl, pelmaTh MNPaKTHYECKUE 3a7add,
CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K koniry 11 kiacca oOy4aroniuiicss Hay4YuTCs:

CBOOOIHO OIEpPUPOBaTh IMOHATUSIMHU, CBSI3aHHBIMHU C IMJIMHIPUYECKOM,
KOHUYECKOM U cepuyecKord IOBEPXHOCTAMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

OIEpUpPOBATh MOHATHAMM, CBSI3aHHBIMU C TEJIAMM BPAILECHUS: TUIMHAPOM,
KOHYCOM, c(epoii U mapowm;

pacno3HaBaTh Teda BpauleHus (UWIMHApP, KOHYyC, cdepa U 1Iap) H
OOBSACHATH CIIOCOOBI MTOJIYYE€HHUS TEJ BPALLCHMUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIIONOKEHHE C(HEPhI U MIIOCKOCTH;
BBIUKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAHHUKOB M TEJ BPAILLECHHUS,
O00BEMBI M IUIOMIAJM MMOBEPXHOCTEW MHOTOIPAHHUKOB M TeJl BpalICHHUS,
r€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEpPUPOBATH MOHSTHSIMH, CBA3AHHBIMH C KOMOMHAIUSIMU TeEJ
BpalleHUs! U MHOTOIPAaHHUKOB: MHOTOIPAaHHUK, BIMCAaHHBIA B cdepy U
OMHCaHHBIM OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpAILCHUS;

BBIYMCIISITH COOTHOIICHHSI MEXAY MIIOMIAIIMU TOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEII;

u300paxarb u3ydaeMble (UTYpBl, BBINOJHATh (BBIHOCHBIE) IIJIOCKHUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TeJl BpaIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPeoOpa3oBbIBaTh HH(POpMALUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPe/CTaBIECHHYIO Ha
YEpTEKaxX U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B POCTPAHCTBE;

BBIIIOJIHATH ONEPALMH HAJl BEKTOPAMHU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;



pelaTh reoMeTpUUeCcKUe 3aJa4i Ha BBIYMCIICHUE YTIIOB MEXAY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH, B
1[EJIOM, Ha MIPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUY;
CBOOOJHO ONEPUPOBATH TOHATUSIMHU, CBS3AaHHBIMH C JBUKCHUEM B
MPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUXKEHU;

BBITIOJIHATh M300pa)K€HUsT MHOTOTPAaHHUKOB M TeJl BpallleHUs Mpu
napajyieIbHOM  TEPEHOCE, IEHTPAJbHOM CHUMMETPUM, 3€epKaJbHOU
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOU, IPEOOPa30BaHUS TTOT00US;
CTPOUTH CEUCHMSI MHOTOTPAHHUKOB M TEJl BPAIICHUS: CEUCHUS LIWIMHAPA
(mapajuienbHO U MIEPIECHIUKYJIIPHO OCH), CEUCHUSI KOHYyca (TapasuiesibHbIe
OCHOBAHHUIO ¥ TIPOXOJISIINE YePe3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJb30BaTh METOJABl TOCTPOCHHSI CEUYEHUH: METOJ CIIE0B, METOJ
BHYTPEHHETO ITPOCKTUPOBAHMUSI, METO]I MEPEHOCA CEKYIIEH MIOCKOCTH;
JI0OKa3bIBaTh FTEOMETPUUYECKUE YTBEPKICHHUS;

MIPUMEHSTh TeOMeTpUuecKue (PakThl I PEIICHUS CTEPEOMETPUUECKUX
3a/1ay, MPEANoJiaraloluX HECKOJIbKO IIIaroB pEeIICHUs, €CIU YCIOBUS
IPUMEHEHUS 3aJIaHbl B SIBHOM U HESIBHOU (opMme;

pemath 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUN U
Hax0/ICHUE TEOMETPUUYECKUX BEIIUUMH;

MPUMEHATh MPOTPAMMHBIE CPEACTBA W DJECKTPOHHO-KOMMYHHUKAITMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

OPUMEHSTh  TIOJIyYCHHBIE  3HAHMS  HA  TMPAKTUKE:  CPaBHUBATb,
aHaJIM3UPOBATh U OLICHUBATH PEaIbHBIC CUTYaAllUU, TPUMEHATh U3YUYCHHbIC
MOHATUS, TEOPEMBbI, CBOMCTBAa B MpOILECCE TIOMCKA  PEIICHUS
MaTeMaTU4ecku  CHOPMYIMPOBAHHOW  MPOOJIEMBbI,  MOJCIHPOBATH
peanbHbIe CUTyallud Ha SI3bIKE T€OMETPUHU, HCCIEAOBATh MOCTPOEHHBIC
MOJIEIM C HCIOJb30BAHUEM TEOMETPUUECKUX TMOHATHH U  TEopeMm,
amnmapara aireOpbl, pelarb MOPaKTUYEeCKUE 3a7adyd, CBSI3aHHBIE C
HAXO0XKJICHUEM T€OMETPUYECKUX BEIIMUNH;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTu (PyH/1aMeHTa pa3BUTHUSI TEXHOJOTUH.

HPEIMETHBIE PE3YJIBTATDI kypca «BeposiTHOCTh U CTATHCTHKAY
(YyriryOJieHHBIH YPOBEHB)

K xonity 10 ksacca o0ydarouiuiicst Hay4uTCs:

CBOOOJTHO OIEPUPOBATHh TMOHATUSIMH: Tpad, TIOCKUN Tpad, CBI3HBIN
rpad, nyth B rpade, 1enb, MUK, JEPEBO, CTEICHb BEPIIUHBI, JIEPEBO
CJIy4allHOTO DKCIIEPUMEHTA;



CBOOO/IHO OINEPUPOBATh MOHATUSAMU: CIYYalHBIA 3KCHEPUMEHT (OIIBIT),
CIIy4yalHOE coObITHE, JJIEMEHTAapHOE CIIy4ailHOE coObITHE
(37eMeHTapHbId KCXO0J1) CIIYYailHOTO OIBITa, HAXOIUTh BEPOSITHOCTU
COOBITHH B OIBITaX ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;
HaxXoAUThb U (QOpPMYIUPOBaTH COOBITHS: IepecedyeHrue, OOBEAMHEHNE
JAaHHBIX COOBITUH, COOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY, UCIIOJIb30BAThH
JuarpaMMsl Oijiepa, KOOPAMHATHYIO MPSAMYIO [UIsl pELIeHUs 3ajad,
N0JIb30BaThCsl (DOPMYJION CIIOKEHMSI BEPOSITHOCTEH MAJisi BEPOATHOCTEU
JIBYX U TpeX CIy4yailHbIX COOBITUH;

ONEPUPOBATh  NOHATHUAMH:  YCIOBHAsg  BEPOATHOCTb, YMHOKCHHE
BEPOATHOCTEH,  HE3aBUCHMbIE  COOBITHS,  JIEPEBO  CIy4ailHOro
HKCIEPUMEHTA, HAXOJUTh BEPOATHOCTH COOBITHI C MOMOUIbIO IpaBHiIa
YMHOXEHHS, JepeBa ClIy4dailHOro OmbITa, HCIOJIBb30BaTh (QOpMYyIy
NOJIHOM  BeposiTHOCTH, (Gopmyny baileca mnpu pemenun 3anad,
ONPENENATh HE3aBUCUMOCTh COOBITHI MO (popMylie U MO OpraHU3aluu
CIIy4alHOTO 3KCIIEpUMEHTA;

OPUMEHATh M3yY€HHblE KOMOWHATOpPHBIE (OPMYJIBI AJI MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTApPHBIX COOBITHI CIy4allHOIO OIIbITA,
peleHns 3a1a4 10 TEOPUU BEPOATHOCTEM;

CBOOOZHO ONEpUpPOBaTh MOHATHAMH: OWHAPHBIN CIy4dailHBIA OIBIT
(ucmibITaHue), ycmex W HeyJada, HE3aBUCHUMBIE WCIHBITaHUS, CEpUs
UCTIBITAaHUHM, HAaXOJUTh BEPOSITHOCTU COOBITHI: B CEPUM WCIBITAHUN 10
IIEPBOrO yCNeXxa, B CEpUN UCIIBITAHUN bEpHYIUIHM, B OMNBITE, CBA3aHHOM CO
CIIy4ailHbIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

CBOOOZIHO  ONEpUpOBaTh  MOHATUSAMHU:  CiydailHass  BeJIWYMHA,
pacrpezielieHue BEpOSITHOCTEH, aAuarpaMma pacrpeneieHus, OuHapHast
cllydaiiHas BEJIMYMHA, T€OMETPUUECKoe, ONHOMHAIILHOE paclpeiesieHue.
K xoniry 11 kiacca oOy4aroniuiicss Hay4YuTCs:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACHPEAEICHUE IBYX CIIy4anHbIX
BEJIMYMH, MCIIOJIb30BaTh TAOJIMIy COBMECTHOTO paCHpelesIeHusl ABYX
CIy4YaWHBIX BEJIMYMH JUISl BBIACICHUA PACHPENCIICHUS  KaXIO0H
BEJIMYMHBI, ONPEICIICHNS] HE3aBUCUMOCTH CITyYaHBbIX BEJINYWH;
CBOOOJHO  OMEpUpOBaTh IMOHSATHEM MATEMATHYECKOTO  OKUJAHUS
cly4yailHOM  BenuuMHBl  (pacmpenenieHusi), MNPUMEHSATh  CBOWMCTBA
MaTeMaTUYECKOro OXHWAAHUSA IIpU PELIEHWHM 3a1ay, BBIYUCIATH
MaTEeMaTHYeCKOe OXHUJAaHHEe OHHOMHUAIBHOTO U TE€OMETPUYECKOTrO
pacnpeeeHu;

CBOOOJHO  ONEpUpPOBATH  MOHATHSMHU:  JUCIEPCHUS, CTAaHJIAPTHOE
OTKJIOHEHUE CIy4alHOW BEJIWYMUHBI, IPUMEHATH CBOWCTBA IHUCIEPCUU
CIIy4ailHOM BEJIMUMHBI (pacupeiesieHus) IpH PEILIEHUH 3a1a4, BBIYUCIIATD



AUCIICPCHUIO )41

CTaHAApPTHOC

OMHOMMAJILHOTO pacripeeeHu;

OTKJIOHCHHEC

reoOMETpHIYCCKOTIO 141

BBIUUCIIATh BBIOOPOYHBIE XApPAKTEPUCTUKUA [0 JAaHHOM BBIOOpKE U
OLICHUBATh XApPAKTEPUCTUKU T'E€HEPAIbHOW COBOKYIHOCTH JAHHBIX IO
BBIOOPOYHBIM XapakTepucTtukaMm. OLIEHHBaTh BEPOATHOCTU COOBITHH U

IIPOBEPSATH

MIPOCTEUIIINE

CTaTUCTUYCCKHUC

HN3YUYCHHBIMU PACIIPCACICHUAMU.

TUMNOTE3bI,

MOJIb3YSCh

TEMATHUYECKOE IINTAHUPOBAHMUE kypca «AJaredOpa m Havajaa

aHaJInu3a»
10 KIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
No HanmenoBanue (wnpoBbIe)
pa3jaeJioB U TEeM KoHTpoJibHbIC
n/n Bcero 06pa3oBaTeIbHbI
MPOrpaMmbl padoThI
e pecypchbl
MHOXkeCTBO
JENCTBUTENBHBIX qrcer.
D0P "Anrebpa.10
MHorouieHsl.
1 Knacc",
PanmonaneHbpie ypaBHEHUS U 24
000"sAKnacc"
HEpPaBEHCTBA. Cuctemsl
JIMHEHUHBIX YPaBHEHUN
OyHKIIH " rpaguku. D0P "Anrebpa.10
Crenennass  GyHKUIUS c 12 1 Kiacc",
LIEJIBIM TT0Ka3aTeseM 000"sAKnacc"
Apudmerndeckuit KopeHb N- O0P "Anrebpa.10
on CTCTICHU. 15 1 Knacc",
HppanmoHanbHble ypaBHEHUS 000"sAKnacc"
[Toka3zarenbHas GbyHKLHS. Q0P Anre”6pa. 10
[TokazarenbHBIC YpaBHEHUS 10 ! raaces
000"sAKnacc"
Jlorapudmudeckast GyHKIIHS. O0P "Anrebpa.10
Jlorapudpmuueckue 18 1 knacc",
ypaBHEHUs 0O00"AKnacc"
30P "Anrebpa.10
Tpuronomerpuueckue "
BBIPQKEHUS U YPAaBHEHHUS 22 1 frace’
OOQO"AKmnacc"
30P
ITocaenoBaTenbHOCTH u
1 "Anrebpa.10
pOrpeccuu 10

Kiacc",




O00"AKnacc"
20P
HenpepriBabie GbyHKIMN. 1 "Anre6pa.10
[TponsBoaHas 20 Knacc",
O0O0"AKnacc"
Tpenaxép
"Oo6nako 3HaHuii".
[ToBTOpeHwMeE, 00001IeHNE, ’ Maremaruka. 10
cucTeMaTu3aIus 3HaHui 5 KJacc,
000" ®u3ukon
Ha6HH
OBIIEE KOJIMYECTBO YACOB 136 10
I10 [TIPOTPAMME
11 KJIACC
Kosun4vecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue
Ne (uu¢posBbie)
pasaeion u TeM Konrpoabubie
n/n Bcero o0pa3oBaTe/ibHbIE
NnporpamMmmsl padoThbI
pecypcsbl
UccnenoBanmne GpyHkumii O0P "Anre6pa.11
C IIOMOIIBIO 99 1 Knacc",
IIPOU3BOIHOM 000"sAKnacc"
P "Anrebpa.l1
[TepBooOpa3uas u 20 " Hrebpa
UHTErpa 12 L forace
0O00"AKnacc"
I'paduxu
TPUTOHOMETPUUECKHUX D0P "Anrebpa.l1
GbyHKIU. 14 1 KJacc",
Tpuronomerpuueckue 0O00"iKnacc"
HEPaBEHCTBA
u
PPAIMOHATILHEIE, DOP "Anrebpa.ll
MMOKa3aTelIbHbIE U "
norapudmuyueckue 24 . face
P 0O00"AKnacc"
HEPaBEHCTBA
D0P "Anrebpa.ll
KommnnekcHbie uncia 10 1 Kiacc',
000"sKnacc"
D0P "Anrebpa.ll
HarypanbHble u 1iemnbie "
yucia 10 . ftacce
000"sKnacc"
Cuerembl 30P "Anrebpa.l1
parMoHaIbHBIX, "
UPPALMOHAIBHBIX 12 1 face
pp 0O00"AKnacc"
MMOKAa3aTEeNIbHEBIX U




Jorapu(PpMUUECKUX
YpaBHEHUH
30P "Anrebpa.l1
8 3agaym ¢ mapaMeTpamMu 16 1 Kiacc",
0O00"AKnacc"
Tpenaxép
"O6sako 3HaHUI".
[ToBTOpEHME,
Martemaruka. 11
9 000011IeHNE, 2
cUCTEMaTU3aIUs 3HAHU I 16 face,
i 000" ®dusukon
Jlag"
OBILEE KOJIMYECTBO 136 10
YACOB IIO ITPOT'PAMME
TEMATHUYECKOE IINTAHUPOBAHHUE xypca «I'eomerpus»
10 KJIACC
KoimuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
(undpossbie)
Ne ni/m pasieioB " TeM KoHTpoJibHbIE
Bcero o0pa3oBaTeIbHbI
MPOrpaMMbl padoThI
e pecypchbl
S0P
1 Beenenue B 1 "T'eomerpus.10
CTEPEOMETPHIO 23 Kiacc",
000"sAKnacc"
20P
2 B3anmMHoOe pacrnionoxenue 1 "T'eometpust.10
IPSAMBIX B IPOCTPAHCTBE 6 KJjacc",
000"sAKnacc"
20P
[TapamienpHOCTh NPSMBIX "
N I'eomerpus. 10
3 U IJI0CKOCTEN B "
IIPOCTPAHCTBE 8 face
pocTp 000"sAKnacc"
[TepieHAMKYASIPHOCTH Q0P
P FHIKYIEP . "T'eomerpus.10
4 MPSIMBIX ¥ IJIOCKOCTEH B "
IPOCTPAHCTBE 25 flace’
poctp 000"sIKnacc"
20P
"T A
5 VYriiel ¥ paccTosTHUA 1 eOMeTp,I:M 0
16 Knacc",
000"sAKnacc"
20P
6 MHororpaHHuKu 7 1 "Teomerpis. 10




Knacc",

OOQO"AKnacc"
30P
" 10
7 BekTophl B mpocTpaHCTBE 12 eOMeTp,I:IH
KJacc",
0O00"AKnacc"
P
[ToBTOpenue, o0oOLIEeHE " 20
I'eomerpus.10
8 u cucTeMaTu3anus 2 "
R 5 KJacc",
000"sAKnacc"
OBIIEE KOJIMYECTBO YACOB 6
1O ITPOI'PAMME 102
11 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue
No n1/ (undposbie)
2 pasieon woorem Bcero KonTpoasnsie oOpa3oBaTe/ibHbIE
MpPOorpamMmal padoThI pecypebi
30P
1 AHanuTHYECKAs 1 "T'eomerpus.11
TEOMETpPHUSI 15 KJjacc",
000"sAKnacc"
30P
IToBTOpEHNME, "
I'eomerpus.11
2 06o01menne u 1 "
CHCTEMaTH3aInsl 3HAHMUIM 15 face
t 0O00"AKnacc
30P
O06BéM "T'eomerpust.11
3 1 "
MHOTOTpaHHHKA 17 KJacc",
0O00"AKnacc
30P
"T'eometpus.11
T
4 eJ1a BpalleHus ” 1 xace”,
O00O"AKnacc
30P
Hnomary "T'eomerpus.11
5 TIOBEPXHOCTH U OOBEMBI 9 1 p” ’
KPYIJIBIX TEI ftace
24 000" K acc
30P
"T A1
6 JIBHOKEHUS 5 1 eOMeTp?ﬂ
KJyacc",

O0O0"SKiacc




20P
IToBTOpenue, "
I'eomerpus.11
7 000061IeHNE u 2
CHCTEMAaTH3alMsl 3HAaHUH 17 xmacc”,
t 000"4AKmacc
OBIIEE KOJIMYECTBO 8
YACOB I10 ITPOT'PAMME 102
TEMATHYECKOE IIJIAHUPOBAHHUE kypca «BeposiTHOCTH H
CTATUCTUKA»
10 KJIACC
KounyecTBo 4yacoB JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aejioB U TeEM KoHTpoJbHbIe
n/n Bcero o0pa3oBarte/ibHbIE
NporpamMmabl padoTbI
pecypchl
BepositHOCTE M
3 craructuka 10, ®I" AOY
1 JIEMEHTBI TEOPUU 3 JITIO "Axazemis
rpagos MuHnpocsenieHus
Poccuny
Crnyuaiinble BepositHOCTB M
OMBITHI, CIIy4aiiHbIE cratuctuka 10, ®I" AOY
2 COOBITHS U 3 JIIO "Axkanmemus
BEPOSITHOCTH MuHnpocBenieHus
COOBITHI Poccuny»
Omneparuu Haf BepositHocTh 1
MHOECTBaMHU U cratuctuka 10, ®I' AOY
COOBITHSIMH. JIIO "Axkanmemus
Cnoxenue u MuHnpocBeuieHus
3 YMHOKEHHE 5 Poccumn»
BEPOSITHOCTEM.
YcnoBHast
BEPOSITHOCTb.
HezaBucumeie
COOBITHS
BepositHOCTh 1
3 cratuctuka 10, ®I" AOY
4 JIEMCHTRI 4 1 HITO "Axanemus
KOMOMHATOPUKH
MuHnpocsenieHus
Poccuny
Cepun BepositHOCT 1
MOCJIEI0BaTEIbHBIX craructuka 10, ®I" AOY
5 . 5
HUCIILITAHUH. JITO "Axanmemus
Hcnbrtanus MuHnpocsenieHus




bepnynnu.
Crry4daifHbli BRIOOD
13 KOHEYHOU

Poccuny»

COBOKYIHOCTH
BepositHOCTB M
Crnyuaiinbie craructuka 10, ®I' AOY
6 BEJIMYUHBI U 14 1 JIIO "Axkanmemust
pacnpezeneHus MunnpocBselieHus
Poccumn»
OBUIEE
KOJIMYECTBO YACOB I1O 34 2
[TPOT'PAMME
11 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢posbie)
pa3aesioB U TeM KourtpoJbHbie
n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMmabl padoTbI
pecypcsl
BeposrtHocTs 1
3 5 cratuctuka 11, ®I' AOY
1 AKOH DOIBIIHX IO "Axanemus
qucen 5
MuHnpocBenieHus
Poccuny»
BeposrHocTs 1
ONeMEeHTBI cratuctuka 11, ®I' AOY
2 MaTeMaTUUEeCKOM 5 JIIO "Axanemus
CTaTUCTUKU MuHnpocBenieHus
Poccun»
HenpepriBHbIe BepostHocTs 1
CIy4YaiiHbIe cratuctuka 11, ®I' AOY
BEJINYUHEI JITO "Axanemust
3 (pactipenencHus), 4 MuHIpOCBEIICHUS
MOKa3aTeJIbHOE U Poccun»
HOpMaJIbHOE
pacrnpeneneHus
BepostHocTh 1
p cratuctuka 11, ®I" AOY
4 acmpenenieHre JITIO "Axazemus
Ilyaccona 2
MuHnpocsenieHus
Poccum»
Chsst Mesk BepositHOCT M
5 on aﬁHHMﬂny cratuctuka 11, ®I' AOY
. 6 IO "Axanemus
BEITMYMHAMU
MuHnpocsenieHus




Poccun»
BeposrtHocTs 1
O06o061ieHuE U cratuctuka 11, ®I' AOY
6 CUCTEMATH3ALHA 11 1 JITO "Axanemust
3HaHUH MuHIpocBenieHus
Poccuny»
OBLIEE KOJIMYECTBO 1
YACOB IO ITPOTPAMME 34
[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenbHOM nmporpammel (10 kiacc)
Kon [IpoBepsieMbie IpeAMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
IPOBEPSAEMOTO 00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHuUs
pe3ysbTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh TOHATHSAMH: PAIMOHAIBHOE M JCUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
19 BemonHATe  apudmMeTnyeckue  Omepani ¢ PAlUOHAIBHBIMH |
' JICHCTBUTEIILHBIMU YHACITAMHU
13 BBINONHATE  TPUOJIMKCHHBIC  BBIUMCIICHUS,  HCIOJB3YS  IpaBUIIa
' OKPYTJICHUS, JIeNaTh MPUKUAKY U OLICHKY Pe3yJIbTaTa BEIYUCICHHUH
OnepupoBaTh MOHATUSIMH: CTEIIEHb C IEJIBIM OKA3aTeleM, CTaHAapTHas
14 dopma 3anMcu AeWCTBUTENBHOIO YKCIa, KOPEHb HAaTYpajJbHOW CTENEHHU;
UCTIOJIB30BaTh MOAXOJAIIYI0 (HOpPMY 3alUCH JACWCTBUTEIBHBIX YHCEN IS
pellIeHus MPaKTHYECKUX 3a7a4 U MPeCTaBIeHUs JaHHBIX
OnepupoBaTh TOHSATHSIMH: CHHYC, KOCHHYC W TaHTEHC MPOU3BOJIHHOTO
1.5 yIi1a; MCIOJB30BaTh 3alUCh IPOMU3BOJBHOIO yIyla 4yepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKHE (DYHKIMH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHIATHSMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 panroHaIbHOE, UppanroHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPAaBHEHUE
29 BeImonHATE ipeoOpa3oBaHus TPUTOHOMETPHYECKUX BBIPAKCHUN U PEIIaTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BoimonHaTe npeoOpa3oBaHusl ENbIX, PAIIMOHAIBHBIX M HPPAIHOHATBHBIX
2.3 BBIDQKEHUI ¥ peIIaTh OCHOBHBIC THIBI I[ENbIX, PANUOHAIBHBIX U
UPpaAlMOHATIFHBIX YPAaBHEHUI U HEPABCHCTB
24 [IpumeHsaTh ypaBHEHHS M HEPAaBEHCTBA JUIS PEIICHHUS] MAaTeMaTHYECKUX
' 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U pealbHOM KU3HU
MogenupoBaTh peaibHBIE CHTYalldd Ha s3BIKE anreOpbl, COCTaBIATH
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA 10 YCJIOBMIO 3aayH, HCCIEI0BATh
MIOCTPOCHHBIE MOJIENIH C MCIIOJIb30BAHUEM arlapara ajureOpsl
3 OyHKIUYU U TpapUKU




OnepupoBaTh NOHATHAMU: (PYHKITHS, CIOCOOBI 3aaHusT (DYHKIIMH, 00J1acTh

3.1 ONpeNeNIeHUus] U MHOXKECTBO 3HAueHW (QYHKUWH, Tpapuk (QyHKIHH,
B3aUMHO OOpaTHbIC (PYHKITUH
39 OnepupoBaTh MOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYIU
' (GyHKIUHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKITUN A1 pEIICHUS] YpaBHEHHI
34 Crpouts W uWTaTh TpapuKH JUHEHHON (QYHKIUH, KBAJAPATUIHOU
' (GyHKINY, CTENeHHON (DYHKIMH C IIeTTBIM TIOKa3aTeIeM
Hcnonws3oBath rpaduku (QyHKOMNA JUIS HMCCICIOBAHUS TIPOIECCOB U
35 3aBHCUMOCTEH TNpHU pelleHUH 3a1ad U3 JAPYruX y4eOHBIX MPEIMETOB U
' peaqbHOM  JKU3HH, BBIpAXKaTh (OpMyJaMH  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
41 OnepupoBaTh MOHATHSAMH: IOCJIEIOBATENBHOCTh, apudmMernyeckas Hu
' TreOMETPHYECKas IPOTPECCHH
OnepupoBaTh NOHATHUSAMH: OECKOHEUHO YyOBIBAaIOMIAsi T'€OMETPHUYECKast
4.2 mporpeccusi, cymMmMa OECKOHEYHO  yOBIBAIOLIE  reoMeTpru4ecKon
pOTPEeCcCUu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOWCTBA MOCIEIOBATENBHOCTEH M MNPOrpeccuil uis
' pelIeHus peaqbHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
) MHOXecTBa U JIOTUKa
5.1 OrniepupoBaTh MOHITHSIMU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcronp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Il ONHCAHUS
5.2 peabHBIX MPOLECCOB U SIBICHUM, IPU PELICHUH 33134 U3 IPYTUX YUeOHBIX
PEMETOB
53 OnepupoBaTh  TOHSATHSAMHU:  ONpEICICHHE, TEOpeMa,  CIEICTBHE,
' JI0Ka3aTelIbCTBO
6 Teopust BeposSTHOCTEN U CTaTHCTUKA
6.1 Yurtath U CTPOUTH TAOJIUIIBI U JUArpaMMBbl
6.2 OnepupoBaTh TMOHATUSAMH:  cpeqHee  apudmeTnueckoe, MeIuaHa,
' HaunOoJbIIee, HAMMEHbIIee 3HaYeHNE, pa3MaX MacCHBa YHCIIOBBIX TaHHBIX
OnepupoBaTh NOHATUSAMHU: CIIyYailHBIN SKCIIEPUMEHT (OMBIT) U CIIydaifHOe
coObITHE, 3JIEMEHTApHOE COOBITHE (IIEMEHTapHBIM MCXOJ) CIy4alHOro
6.3 OTbITa; HAXOJUTh BEPOATHOCTH B OIBITAX C PaBHOBO3MOXXHBIMH
CIIy4aifHBIMU COOBITUSIMH, HAXOUTh M CPAaBHUBATH BEPOSTHOCTH COOBITHIA
B M3YYCHHBIX CITYYalHBIX SKCIIEPUMEHTAX
Haxomaute u QopmynupoBaTh COOBITHS: IEpecedeHue H OOBbeAMHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, TPOTHBOMOJIOXHOE ITaHHOMY COOBITHIO;

NOJIb30BaTbC  AMarpaMMamMu  DJiiepa ¥ (QOPMYNOH  CIOXKEHHS
BEPOATHOCTEH IIPH PEIICHNUH 3a]a4




OnepupoBarh MOHATHSMH: YCIOBHAs  BEpPOSITHOCTh, HE3aBUCUMbIE

6.5 COOBITHS; HAXOIHUTh BEPOSTHOCTH C TOMOIIBIO MPaBUJA YMHOXXEHUS, C
MOMOIUIBIO IepeBa CIy4alHOTO OIbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS IIPU PEIICHUH 3a7a4
OnepupoBaTh MOHATUSMH: WUCIBITAaHHE, HE3aBHCUMBIC HMCIIBITAHUS, CEpUs
6.7 UCIBITAaHUH, yCIeX M Hey/Aauya; HaXOJUTh BEPOSTHOCTU COOBITHI B cepuu
' HE3aBUCHMBIX HCHBITAHUN J0 TEPBOr0 yCIexa, HAaXOAWUTh BEPOSTHOCTU
COOBITHH B CepUU UCTIBITAaHUHN bepHyn
6.8 OnepupoBaTh MOHATHSMM: CilydailHass BeJIMYMHA, pacHpeesieHue
' BEPOATHOCTEN, AUarpaMma pacrpeaesieHus
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH U CIEICTBUS M3 HHUX NPH PEIICHUU
' FeOMETPUUECKUX 3aa4
73 OnepupoBaTh TMOHATUSAMHU: MAPAJICNBHOCTh W HEPIEHIUKYISIPHOCTH
' IPSIMBIX U IIJIOCKOCTEN
74 KnaccuduimpoBaTs B3aUMHOE PAaCIONIOKEHUE MPSMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA yroj, TpaHU JIBYTPAHHOTO YIJIa,
7.5 pebpo IBYrpaHHOTrO yria, TUHEHHBIA Yyroll ABYTPaHHOTO yria, FpaaycHas
Mepa JBYTpaHHOIO yria
76 OnepupoBaTh TOHATHUSIMHU: MHOTOTPAaHHUK, BBIMYKIBIA W HEBBITYKIBINA
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPaHHUK
77 Pacnio3naBaTh OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (MUpaMuia, MpU3MAa,
' IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccupummpoBarb ~ MHOTOTpaHHHWKH,  BBIOMpas  OCHOBaHHS  JUIA
7.8 KJaccU(pUKalUK (BBITYKJIbIE U HEBBITYKIIbIe MHOTOTPAaHHUKH, IPABUIIBLHBIC
MHOTOTPAaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapaJIeIICITUTIC IBI)
7.9 OnepupoBaTh MOHITUSMH: CEKYIIask TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIIUIIBI TOCTPOSHHSI CEYCHUH MHOTOTPAaHHUKOB, UCTIONB3YS
' METOJI CIIE0B
CTpouTh CeYEeHHS] MHOTOTPAaHHHKOB METOJOM CJIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TINIOCKHE YEPTEKH M3 PHUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYP:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXJIEHHE T€OMETPUYECKHX BEJIMYUH IO 0Opasiam
WIA alNTOpPUTMaM, TMPHUMEHsSI M3BECTHBIC aHATHUTHYECKUE METOJbI TMpH
7.12 pElICHHH CTAaHAAPTHBIX MaTeMaTHYeCKMX 3aJad Ha BBIYHCICHHE
paccTOSTHUN MEXAY NBYMs TOYKAaMH, OT TOYKH IO MPSAMOH, OT TOYKU JIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSMBIMU
713 Pemarp 3amaun Ha HaXOXJIEHHE N€OMETPUYECKHX BEJIMYUH MO 00paslam

UK aJroputMam, IMPUMCHSASA HU3BCCTHBIC AHAJIUTUUYCCKHUEC MCTOIAbI IIpU




pELICHUH CTAaHAAPTHBIX MaTEMaTUYeCKMX 3a7a4 Ha BBIYKMCIIEHHE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA NPAMBIMHA, MEXKIAY IPSIMOM M IUIOCKOCTHIO,
MEXIY IJIOCKOCTSAMU, ABYTPAaHHBIX YIIIOB

7.14

Beraucisate 00beMBI W IUIOIIAJM  TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, mupamua) ¢ IpUMEHEHHEeM (HOPMYII, BBIYUCIATH COOTHOIICHUS
MEXY TUIOIIAISIMH MMOBEPXHOCTEH, o0beMaMu MOJOOHBIX
MHOTOIPAHHUKOB

7.15

OnepupoBaTh NOHATHAMH: CUMMETPUS B INPOCTPAHCTBE, LICHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBI

7.16

W3Bnekatb, mNpeoOpa3oBbIBATE M WHTEPHIPETHPOBATH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (urypax, MpeAcTaBICHHYIO Ha
4epTekax U pUCyHKax

7.17

[TpumenHsTh TeoMeTpuveckrue (akThl IS PEHICHUS CTEPEOMETPHUECKUX
3a1a4, MPEANOJIArarolluX HECKOJIBKO IIAaroB pEUICHUs, €CIHA YCIOBUSA
NpUMEHEHHS 3aJ]aHbl B SBHOH (popme

7.18

IIpuMeHATs mpocTEeWIIMEe NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEILICHUN CTEPEOMETPUUECKHX 3a]a4

7.19

HpI/IBOI[I/ITB MMPUMCPbI MAaTCMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoaAc U
JKHU3HHU, paCliO3HaBATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

IIpuMeHATh MOJTy4YEHHBIE 3HAaHMS HA MPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIE
CUTYallUU U NIPUMEHATH U3YUEHHBIE ITOHATHUSA B IIPOLIECCE MTOMCKA PELICHUS
MaTeMaTHYECKU CPOPMYITUPOBAHHON POOIEMBI, MOJICIUPOBAThH pPealIbHBIC
CUTyallUd Ha A3BIKE I€OMETPHUM, MCCIEN0BATh IIOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM T'€OMETPUUYECKUX TIOHATUN U TeOopeM, arrapara aireopsl,
pemiatb ~ MpPaKTHUYECKWE  3aJayd, CBA3aHHBIE C  HAXO0XKICHUEM
r€OMETPUYECKHUX BEJINYUH

IIpoBepsieMble rnemMenThI conepxkanus (10 kiacc)

Kon

[IpoBepsiemMblil 2IEMEHT COAEPKaAHUS

Yucna 1 BEIUHCIIEHUS

11

Pannonanbupie umncina. OOBIKHOBEHHBIE U JIECATUYHBIE JIpOOHM, MPOLEHTHI,
OECKOHEUHble MEepUOJMUEcKHe JIpodu. Apudmernyeckue oOnepauud C
paloHaJIbHBIMU ~ YHCIAMH, MpeoOpa3oBaHUS  YHCIOBBIX  BBIPAXKECHHI.
[Ipumenenue napoOGeil M TNPOLEHTOB Uil pELIeHUS MPHUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTpACiIed 3HAHUM U pealbHOM KU3HU

1.2

JeWictBuTenpHble  4YKciia. PanvoHalbHBIE W HUPPALMOHAIBHBIE  YHCIA.
ApudmeTndeckre orepanuu ¢ JACUCTBUTEIbHBIMU uuciaamu. [IpubirmkeHHbIe
BBIYMCIICHHS, TIpaBWJIa OKPYIJICHUs, NPUKHIKA M OIEHKAa pe3ysbTara
BBIYMCIICHUI

1.3

Cremnenb ¢ nensiM mokasateneM. CtangaptHas ¢opMa 3aMucu JAeHCTBUTEIHHOTO
yucna. Vcnonp3oBaHue MOAXOASIICH (OPMBI 3alMMCH JTEUCTBUTEIBHBIX YHCEI
JUTSL pellieHUs MPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS] TaHHBIX

1.4

Apudmernueckuit KOpEHb HaTypaJbHON CTEIIECHU. [HenictBus c
apru(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn




CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOI'O aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,

1.5
ApKTAHTEHC YHCIOBOTO apryMeHTa
2 VYpaBHEeHMS U HEpaBEHCTBA
2.1 ToskecTBa U TOXIECTBEHHBIC MPE0Opa3oBaHUS
29 [Ipeobpa3zoBanue TPUTOHOMETPHUUECKUX BBIPKEHUH. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHE HepaBeHCTBA. MeTon
' WHTEPBAJIOB
24 Pemmenue nenbix u JpoOHO-pallMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemennie nppalnoHanbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Perennie TpUroHOMETPHUUECKUX YPaBHEHHH
27 [IpumeHeHne ypaBHEHUH M HEPABEHCTB K PEIICHUIO MAaTeMaTHUYECKUX 3afad |
' 3a]a4 U3 pa3IUYHbIX 00JacTel HayKU U peaIbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 OyHKIMs, cnocoObl 3ananus ¢yHkuuu. ['papuk ynkuuu. Bzaumuo obpaTHbie
' byHKUIUM
32 OO6nactp ompesnereHUss W MHOXKECTBO 3HaueHWid (yHkiun. Hymm ¢yHkumu.
' [TpoMexyTKH 3HAKOTIOCTOSHCTBA. YeTHbIE U HeUeTHbIE (DYHKIIUN
33 Crenennass QpyHKIHS C HaTypalbHBIM U LIeJbIM MOKaszateneMm. Ee cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduk KOpHS n-0if cTeneHn
34 TpuroHoMmeTpudeckass  OKPY)KHOCTb,  ONpEACTICHHE  TPUTOHOMETPUYECKUX
' (GyHKIMI YMCIOBOTO apryMeHTa
4 Hauana marematnyeckoro aHammsa
41 [TocnemoBarenbHOCTH, CIOCOOBI 3aJaHUs MOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' 10CJIEI0BATENbHOCTH
Apudmerndeckass U reomeTpuueckas mporpeccuu. beckoHedHo yObIBaromias
492 reoMerpuueckas nporpeccus. Cymma 0€CKOHEYHO yOBbIBAIOIIEH Te€OMEeTpUYECKOM
' nporpeccuu. Popmyiia CIOXKHBIX MPOLEHTOB. Mcrnonb3oBanue mporpeccuu Juist
pelIeHHs peabHBIX 3aJ1ad MPUKIIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
MHOKeCcTBO, OIepalnuu HajJ MHOXKecTBaMu. Jlmarpammel Oiinepa - BenHa.
5.1 [IpuMeHeHrne TeOopeTHKO-MHOKECTBEHHOTO armapara JJis ONUCAHUS pealbHbBIX
NIPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3a]1a4 M3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Omnpenenenne, Teopema, CIEIACTBHE, T0OKA3aTEIBCTBO
6 Teopust BeposATHOCTEH U CTaTUCTHKA
[IpencraBieHne JaHHBIX € M[OMOIIbIO Tabmuu W guarpamMm.  CpenHee
6.1 apudMeTnIecKoe, MeauaHa, HanOOoJbIIee W HAWMEHbBINIEe 3HAYCHHUS, pa3Max,

AUCTICPCHUA U CTAHAAPTHOC OTKIIOHCHUC YU CIIOBBIX Ha60p013




6.2

Cry4aifHple SKCIEPUMEHTHI (OMBITHI) W CIydalHbIE COOBITHSA. DJIEMEHTAapHBIE
coObITHsI (MCX0bI). BeposSTHOCTh Ciay4ailHOrO cOOBITHS. BIU30CTh 4acTOTHI H
BEpOATHOCTH  coObITHI.  CilydaiiHble  ONBITBI € PaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU  COOBITUSMU.  BeposTHOCTH  COOBITHIA B ONBITaX C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSAMU

6.3

Onepanuu HaJx COOBITUSAMH: IEpeceueHue, OO0bEAUHEHUE, NPOTHUBOIOJIOXKHbIE
coObITusl. uarpammsl Diinepa. @opmysia cI0KEeHUs BEPOATHOCTEN

6.4

VYcnoBHas BEpOATHOCTb. YMHOXKEHHME BeposATHOCTel. JlepeBo ciydailHOTrO
skcriepuMenTta. @opmyria MmorHoH BeposTHOCTU. He3aBucuMbie COOBITHS

6.5

KomOunartopuoe mnpaBuino ymHoxeHus. IlepecraHoBku u Qaxropuan. Yucno
coueranuii. Tpeyronbauk [lackans. @opmyna 6mHOMa HproToHA

6.6

bunapHblii ciydaiiHbIi ONBIT (MCHBITaHUE), yclieX M Heynada. HesaBucumble
ucnelTanus. Cepusi HE3aBUCHUMBIX MCHBITaHUM 10 mnepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIBITaHUN bepHysmm

6.7

Crnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSTHOCTEH. Juarpamma
pacnpenenenus. [Ipumepbl pacrpeneieHuil, B TOM YHCJIE TEOMETPUYECKOE H
OUMHOMHAJIBHOE

I'eomeTpus

7.1

OcHoBHbIE NOHATHS cTepeoMeTpuu. Touka, mpsmasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsatTne 00 aKCMOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPUH U CICACTBUA U3 HUX

7.2

B3auMHOe pacnosiokeHue TMpsAMBIX B MPOCTPAHCTBE: IEPECEKAIOLIUECS,
NapaJuleJbHble W CKpeluBamoIuecs npsMble. l[lapamiensHOCTh HpsAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: NapajUieibHbIE MpsSMble B IPOCTPAHCTBE,
NapaiCJIbHOCTE TPEX MPAMBIX, MAPAJUICIIbHOCTD HpﬂMOI\/JI ¥ TIOCKOCTH. YTIIBI C
COHANpPABJICHHBIMU CTOPOHAMM, YTOJd MEXIY NPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajuleNibHbIE  IJIOCKOCTH,  CBOMCTBA
napajulenbHBIX [IockocTed. [Ipocreiimne mnpocTpaHCTBEHHBIE (GUTYPHI Ha
IUIOCKOCTH: TETpa’ip, KyO, napauiesienumnes, NOCTPOCHUE CeUeHU

7.3

IlepneHAUKYIAPHOCTE NPSAMOM M INIOCKOCTH: IMEPIECHIUKYISPHBIE IpPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIbHBIE W TNEPIECHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYJIAPHOCTH IMPSAMON U IIIOCKOCTH, TEOpeMa O IIpsIMOU
NEPNEHAUKYJISIPHON INIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXIy IPsIMON U
IJIOCKOCTBIO, JIBYIPAHHBIA  yroJl, JIMHEWHBIA Yrojl JABYIPaHHOIO  yIJa.
IlepnenauKyIsip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIIIOCKOCTH, PACCTOSIHUE
OT TMpsMOH /10  IUIOCKOCTH, MNpPOEKIUs  (QUIrypsl HA  IUIOCKOCTb.
IlepneHAUKYISApPHOCT  IUIOCKOCTEH: IPU3HAK IEPIEHIUKYIAPHOCTH  ABYX
mrockocteil. Teopema o Tpex nmeprneHIuKyIspax

7.4

IloHsiTHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOTPaHHUKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEepTKa MHOrorpaHHuka. [Ipusma: n-yronapHas
NpU3Ma, TPaHU U OCHOBAHUS MPHU3MBI, IPsIMasi U HAKJIOHHAsI MPU3MBI, OOKOBasi U
MIOJIHASI ~ TIOBEPXHOCTh  IPU3MBL. [Tapamnenenunen,  NpsAMOYTOJIbHBIN
napajuleenunes; U ero csoicrsa. Ilupamuaa: n-yrojapHas nmupamuja, 'paHd U
OCHOBaHUE MUpaMU/Ibl, O0KOBask U MOJIHAs MOBEPXHOCTh MUPAMUbI, TPABUIIbHAS
U YCEYEHHas MHpamMHuaa. OJIEMEHTHl NpU3Mbl M nHpamuabl. l[IpaBuibHbIE
MHOTOI'PAHHUKH: MTOHATUE MPABWIBHOTO MHOIOTPaHHUKA, ITPaBUJIbHAS IIPU3Ma U
[IpaBUJIbHAs IHpaMUJa, NPaBWIbHAS TPEyrojibHas INUpaMuia U INPaBUIBHBIN




terpadap, Kyo0. [IpencraBieHue o NpaBUIBHBIX MHOTOTPAaHHHKAX: OKTadp,
nojieka’p u ukoca’y CedeHus MPU3Mbl U TUPAMMU/IBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPAMOH,
IUIOCKOCTH. JJEMEHTbl CHUMMETPUM B NHUPAMHUAAX, NapajUielenuneaax,
MPAaBUIbHBIX MHOTOIPaHHUKAX

7.6

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: pedpa, AuaroHanu, yrisl. [lnomanb
OOKOBOM IIOBEPXHOCTM M IIOJIHOM MOBEPXHOCTH MPAMON NIPU3MBI, IUIOIIA]b
OCHOBaHHWH, TeopemMa O OOKOBOH MOBEPXHOCTH MpsAMON mpusMbl. Ilnomans
OOKOBOM NOBEPXHOCTM M IIOBEPXHOCTH IPABWIBHOM NHMpaMuAbl, TEOpEMA O
wionaan ycedeHHoil mnupamunsl. [lonstue 06 ob6beme. OOBbeM HUpPAMUIIBI,
MIPU3MBI

7.7

[Tomobupie Tema B mpocTpancTBe. COOTHOIICHHS MEXIY —IUIOIIAISIMU
MOBEPXHOCTEH, 00beMaMHU MOJTOOHBIX T

[TpoBepsieMmbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOM miporpammsl (11 kimacc)

Kon

HpOBCpHCMHC MNPEAMCETHBIC PE3YJIbTAThl OCBOCHUSA OCHOBHOM

MIPOBEPSIEMOTO 00pazoBaTebHON MTPOTrpaMMbl CpeIHETO 001Iero 00pa3oBaHus

pe3yibTara

1

Yucna U BRIYUCICHUS

11

OHGpHpOBaTb IMNOHATHUAMUA: HATYPAJIBbHOC, MLEJIOC YHUCIO, HCIOJIb30BATh
MNPU3HAKHW JACIUMOCTH HCJIbIX YHUCCII, PA3JIOKCHHUEC YHCJIa Ha IIPOCTBIC
MHOXUTCIINA OJI pECHICHUS 3a1a4

1.2

OHepI/IpOBaTB IMNOHATHEM: CTCIICHDb C pallMOHAJIBHBIM ITOKAa3aTCJICM

1.3

OnepupoBaTh NOHATHSAMH: JIOTapH(PM YHCIA, TECATHYHBIE U HATypallbHBIC
J0rapuQmbl

YPaBHeHI/IH 1 HEPABCHCTBA

2.1

[TpuMeHsATH CBOMCTBa CTeMEeHHM Ui HpeoOpa3oBaHUs BbIpAXKEHUH,
ONEepUpPOBaTh TMOHATUSAMU: ITIOKA3aTEIIbHOE YpPaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE TUITbI TOKAa3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB

2.2

BeinonHATe npeoOpazoBaHMs BBIPAKEHHUH, COAEp)KalMX JiorapuMsl;
ONepUpPOBaTh MOHATUSAMU: JIOTApU(PMHUUECKOE YpPaBHEHHE M HEPaBEHCTBO;
pelnaTb OCHOBHBIE THIIBI JJOTapU(PMHUUECKUX YPABHEHUH 1 HEPABEHCTB

2.3

Haxoaute peIICHUA HpOCTCﬁH.IHX TPUTOHOMCTPUUCCKHUX HCPABCHCTB

2.4

OnepupoBaTh MOHATHAMM: CUCTEMA JTMHENHBIX YPABHEHUHN U €€ PEIICHUE;
UCIIOJIB30BaTh ~ CHCTEMY  JIMHEHWHBIX  yPaBHEHWM  JUIsI  pPELICHUs
MIPaKTUYECKUX 3a/1a4

2.5

Haxomute  pemeHuss  OpOCTEHINMX  CUCTEM U COBOKYIIHOCTEH
palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MO,Z[CJII/IpOBaTB pPCaJIbHBIC CUTyallUWM Ha A3BIKC aJIFerBI, COCTaBJIATH
BBIPpAXKCHUA, YPaBHCHHUA, HECPABCHCTBA W CHUCTEMBI IIO YCJIOBHUIO 3aJadvu,
HCCJIICA0BATh MOCTPOCHHLIC MOJCIN C UCITIOJIb30BAHUCM arlrapara anrerLI




DOyHKINUK U TpaPUKH

OnepupoBaTh TMOHATUSAMHU: TepUogMYecKas (QyHKOUSA, NPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKM SKCTpeMyMma (QYHKIUH, HauOoJbllee U

3.1
HauMEHbIlIee 3HAUCHUS (PYHKIMM Ha MPOMEXKYTKE; UCIOIb30BaTh UX IJIs
uccneoBaHus (QYHKIMH, 33JaHHONU IrpaduKOM
OnepupoBaTh NOHATUSIMU: TpadUKH MOKa3aTeIbHOM, Jorapudmuueckoil u
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; u300pakaTh UX Ha KOOPIWHATHOM
IUIOCKOCTH U UCIIOJIb30BATh JJIS PEIICHUS] yPaBHEHUI 1 HEPABEHCTB
H3o00paxarh Ha KOOPAMHATHON IUIOCKOCTH TIpaQuKd  JTUHEHHBIX
3.3 YpaBHEHUU W HCIIOJIB30BaTh WX JUIA PEIICHUS CHCTEMbl JTHHEHHBIX
ypaBHEHUH
34 Hcnonws3oBath rpaduku (QyHKUMNA JUIS HCCIENIOBAaHUS MPOIECCOB U
' 3aBUCHUMOCTEH U3 APYruX YIeOHBIX JUCIUTLINH
4 Hauana matemaTndeckoro aHaausa
OnepupoBarh MOHATHSAMH: HENpepbiBHAS  (DYHKIMSA, MPOU3BOIHAS
4.1 GyHKIMHM; HCIONB30BaTh TEOMETPUYECKHT M (PU3MYECKHl  CMBICI
IIPOU3BOJHOMN JUIs pelIeHUs 3a1a4
42 HaxomuTe  mpoWM3BOMHBIC  DJIEMEHTAPHBIX  (YHKIMH,  BBIYUCISTH
' MIPOU3BOHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (DYHKITUIT
Hcnonp30BaTh  NPOM3BOAHYIO /sl  HCCIEAOBaHHUA  (YHKIUMU  Ha
4.3 MOHOTOHHOCTh M 9KCTPEMYMBI, IPUMEHSITh PE3YJIbTAThl HCCICIOBAHUS K
MOCTPOCHHUIO TPpapUKOB
44 Hcnonmp30BaTh MPOM3BOIHYIO JUIS HAXOXKJICHUS HAWITYYIIETO PEIICHUS B
' MPUKIAIHBIX, B TOM YHCJIE COIHAIbEHO-DKOHOMUYECKHX, 3aauax
A5 OnepupoBaTh TMOHATHSAMH: TEpPBOOOpa3Hass M UHTErpall; MOHUMATH
' TEOMETPUUECKHUIN ¥ (PU3MUECKHUI CMBICT HHTErpaja
46 Haxomuth mepBooOpa3HbIe 2JIEMEHTAPHBIX (DYHKIIHNA, BEIYUCIISITH HHTETPaT
no popmyne HetoToHa - Jleitbnuia
47 Pemars mpukiagHeie 3aaud, B TOM YHCIE COIMATbHO-9KOHOMHYECKOTO H
' (du3nyecKoro xapakTepa, CpecTBaMi MaTEMaTUYECKOT0 aHaIN3a
5 Teopus BEpOATHOCTEN M CTATHCTHKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW  CIy4YalHOW  BEJIMYMHBI 10
' pacmpeieieHHIo WK C TTIOMOIIBIO AHarpaMm
OnepupoBaTh TOHATHEM MAaTEeMATHYECKOTO OXKHJAHUS, TPUBOIHTH
59 MPUMEPBI TOTO, KaK MPUMEHSETCS MAaTeMaTUYECKOe OKUJAHUE CIydaitHOU
' BEJIMYMHBI, HAXOIWTh MaTEeMaTHYECKOe OXHWJIAHWE TI0 JaHHOMY
pacnpeneneHuIo
5.3 HmeTh mpeicTaBieHne O 3aKOHE OOJIBIINUX YHCET
54 HmeTh mpecTaBieHrne 0 HOpMaabHOM pacrpeaeeHuN
6 I'eomeTpus




OnepupoBaTh MOHATUSAMU: LUIUHAPUYECKas MOBEPXHOCTh, 00pa3ymolne
UUJTUHAPUYECKOW TOBEPXHOCTU, UWIUHAP, KOHUYECKAsl IOBEPXHOCTD,

6.1 M
oOpa3yronue  KOHHYECKOW  MOBEPXHOCTH, KOHYC,  cdepudeckas
MOBEPXHOCTh

6.2 PacnioznaBats Tena BpameHus (IIMHAP, KOHYC, cdepa U 1m1ap)

6.3 OOBACHATH CITOCOOBI TTOJTyUYCHHSI TEJT BpAIICHUS




