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COIAEPKAHUE YYEBHOI'O KYPCA

AJITEBPA
11 KIIACC

Yucaa v BBIYMCICHUA

HatypanbeHble u neinsie yncna. IIpu3Haku 1eIMMOCTH LEIIBIX YUCEIL.

CreneHb ¢ palMOHAJIBHBIM NIOKa3aresieM. CBOMCTBA CTEICHM.

Jlorapudm yucna. JlecaTnyHbie U HaTypaJbHbIC JOTapu(MBI.

YpaBHeHNs U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBaHue BBIpRXKEHUN, COAEpXKAIIUX CTEHNEHH C PalUOHAIBHBIM
ITOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHblE ypaBHEHHS 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHrne NMpUKIIaJHbIX 337a4 C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucreMbl U COBOKYITHOCTH PALIMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a/la4 v 3a71a4 U3 pa3InuHbIX 00J1acTel HAYKW U PEAIbHON KU3HHU.

DOyHKUMH U TPaPUKH

Oyuknus. [lepuonnueckue pynkunun. I[lpoMexyTku MOHOTOHHOCTH (DYHKIIUU.
MakcumyMbl 1 MUHUMYMBI (pyHKIuu. HauOosblllee M HavMeHbllIee 3HAYEHUE
GbyHKIIUN Ha TPOMEKYTKE.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[Toka3zaTtenbHas u Jorapupmuueckas GQyHKINU, UX CBOWCTBA U rpauKH.

Hcnonb3zoBanue rpagukoB GyHKIUN ISl PEIICHUsS] YPaBHEHUI U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIENOBaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATBHON KU3HU.

Havana maTremMaTH4ecKoro aHajmsa

HenpepriBabie GpyHKIMH. MeTO HHTEPBAIOB ISl pEIICHHUS HEPABEHCTB.

[IpousBognass  Qyskuu. [eomerpudeckuid ©  (QUSHYECKUNH  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUH.  DopMysbl  HAXOXKICHHS
MPOU3BOJHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.



[TpumeHneHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxxienue HanbobIIero 1 HAMMEHBIIETO 3HaUYeHUsT QYHKIIMH Ha
OTpE3KE.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4Ilero pEUICHUs B
NPUKIAIHBIX 3aJa4yaxX, [JIs ONpPENENICHHs CKOPOCTH TMpolecca, 3aAaHHOTO
dbopmynoit wiu rpaduKoM.

[TepBoobOpaznas. Tabnuia nepBooOpa3HBIX.

WNHTterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbici. Brruucienue
uHTerpaia no gpopmysne Herorona—JleliOnuiia.

I'EOMETPUA

Tena Bpamenust

HunmuHaapuyeckas MMOBEPXHOCTB, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKON TMOBEPXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3zylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOcTU. KoHyC: ocHOBaHuMe U BepillMHA, 00pa3yroIias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHHs Ha TIJI0CKOCTH. Pa3BépTka IUIMHApPA U KOHYCA.

KoMOuHanuu e BpaileHrus 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHMK, ONTUCAHHBIH
okoJio cdepsl; cepa, BliMcaHHAsE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHJApPA,
KoHyca. O0BEM I1apa U TI0MaAb Chephl.

[TonoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMAISIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY ), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. ClIOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX  C
NpUMEHEHUEM TMpaBWJl JACUCTBUN ¢ BekTopamu. lIpsMoyrosibHas cucTema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.

BEPOATHOCTDb U CTATUCTHUKA

UucnoBple  XapaKTEpPUCTUKUA  CIY4YalHBIX BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, JUCIIEpCHUSI WU CTaHJAapTHOE OTKJIOHEHHWE. [Ipumepbl NpUMEHEHHs
MaTeMaTUYECKOTO OXKUJAHUS, B TOM YHUCIE B 3aJayaX M3 MOBCEIHEBHOW JKHU3HU.
MareMatnyeckoe OxugaHue OMHApHOW ClydallHOM BEIMYMHBI. MaTeMaTHu4ecKoe
OKHJJaHUE CYMMBbI CITy4alHbIX BEJIMYMH. MaTeMaTHuecKoe 0KUIAHUE U JUCTIEPCHSI
T€OMETPUYECKOI0 U OMHOMHAJIBHOTO PacipeieICHUH.

3akoH OOJBIIMX 4YHCET U €ro pojib B HayKe, MNPUPOAE U OOIIECTBE.
Bb160pouHbIil METO/T MCCIEAOBaHUIA.

[Ipumepsl HENpPEpBIBHBIX CIy4ailHbIX BeJWuyuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3aqaun, IpUBOIAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonsarue
0 HOPMAJIBHOM PaCIpEEICHUN.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO Tpenmera «Maremartnka» JOJDKHO 00ecreunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl CIEAYIOMINX JIMYHOCTHBIX,
METanpeMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpamMMbl ydyeOHOTO MpeameTa
«MareMaTuka» XapaKTepU3yIOTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIUU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

[TaTproTHYEeCcKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUHCKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO ITHUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTUYECKHE 3HaHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHas Pu3nyeckasi aKTHBHOCTD); (PU3UUIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESTEILHOCTHIO.

TpynoBoe BociuTaHUeE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaIlMell Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUW JUIs PEIICHHS 3aJad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOIIEH CPEIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKd M  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYECKOM KyJIbTYypoW KaK CpPEJACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBIISAITh MPOEKTHYI0 M HCCIEHOBATENbCKYIO JAESITENbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXHCAlowe2o0  Mupa,  NpuUMeHeHue  102U4eCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpeeCHUS  TOHATUH; YCTaHaBJIMBAaTh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMMOCBSI3M U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHH, YMO3AKITIOUCHUH TI0 aHAIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUMA (MIPSMBIC U OT TPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS 1 BBIBOJIBL

BBIOMpATh Ccroco0 perieHus yuyeOHOM 3ajmauyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelICHUs, BBIOMpaTh Hauboiee MOAXOASIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbCKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHUE TPOIIECCa, a TaKKe BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmeii:

BBISIBIIATH Je(UIIUTH HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JIJIT OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

BEIOMpaTh ~ WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01ieHue:

BOCIPUHUMATh U (DOPMYJIMPOBATh CYKJICHUS B COOTBETCTBHUHU C YCIOBUIMHU
Y LIETSIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEILICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA ITIOUCK
pEelIeHUs; CONOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB AHAasiora, OOHapyXUBaTh Pa3U4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOU GopMe (hopMyIrupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCJIEJOBAHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh JOpMAT BBICTYIUICHUS
C YU€TOM 3aja4 PE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyHUYECTBO:

MMOHMUMATh W UCITOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThl MpHU pelieHuH Y4YeOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBaTh  OPraHU3AlMI0 COBMECTHOM  paloThI,
pacmpenensTh BHIbI paboT, JAOrOBapWBaThCSA, OOCYKIATh TMPOIECC H
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W UHBIC); BBINOIHATH CBOIO YacTb pabOTHl H
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMHA MPOAYKT TIO KPHUTEPHUSM,
chOpMYTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsie oeticmasus, obecneuusarom popmuposamie
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOpPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIiecca U pe3yibTara
peleHns MaTeMaTUIEeCKOM 3a1auu;



e TPEABHUAETH TPYJIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPHU PELICHUH 3a1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISABICHHBIX TPYAHOCTEN;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IIPUYMHBl TOCTHXKEHUSI WIM HEJIOCTHXKEHUS PE3yJbTAaTOB JCATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yueOHoro npeaMera «MaTtemMaTrka» Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHUs JIOJDKHO OOECIeYMBaTh JOCTIIKEHHE CIEAYIOIMX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

AJITEBPA

Yuciaa v BIYMCICHUSA

OnepupoBaTh MNOHATHUSAMH: HATypaJIbHOE, LEJNOE YHCIO; HCIOJIb30BAThH
IPU3HAKU JICJIMMOCTH LIEJBIX YKUCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUs 3a1ay.

OrnepupoBaTh MOHATHEM: CTEIIEHB C PALTMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(dm uuciia, AECATUYHBICE U HATypaJibHbIC
Jorapu(Msl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBOWCTBA CTENEHW I TpeoOpa3oBaHUs  BBIPAKCHHI,
ONEPUPOBATH TOHATHUSIMH: TOKA3aTEILHOE YPAaBHEHHWE W HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BoimonHsITh  mpeoOpa3oBaHUs  BBIPAKEHUW, COJAEpXKAIIMX JOrapu(MbI;
OTIepUPOBATh MOHATUAMU: JOTapU(PMUUECKOE ypaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THITBI TIOTAPU(PMUUECKUX YPaBHEHUIN U HEPABEHCTB.

Haxoauts pemienust npoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEHMHBIX YpPAaBHEHUU U €€ PELICHUE;
MCIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JUISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxomuts pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

MopnenupoBaTh peajibHble CHUTyallid Ha $S3bIKe aireOpbl, COCTABISTH
BBIDAKCHUSA, YPABHEHHMS, HEPABEHCTBA W CHUCTEMbl MO YCIOBHIO 3aJ1auH,
MCCJIEIOBATh MMOCTPOSHHBIE MOJIETHN C UCTIOIb30BAHUEM ariapara aareopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh  MOHIATUSMH: TepuoaAndecKass  QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMM, TOYKM OJKCTpemMyma (QyHKIUHU, HauOosbllee U



HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
uccienoBaHus QyHKINU, 3aJaHHON TpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKA3aTEIbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUYECKUX (PYHKIUI; N300paxaTh UX HA KOOPAWHATHOW IJIOCKOCTH U
VCITOJIB30BATh JJIs PELICHUS] YPABHEHUI U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IITIOCKOCTU TpadUKU TUHEWHBIX YpaBHEHUH U
WCIIOJIB30BaTh MX I PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonp3oBate rpadpuku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN U3 IPYrUX y4eOHBIX TUCHUILINH.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

OmnepupoBaTh MOHATUSMU: HEMpPEphIBHAS (YHKIUS; MTPOU3BOIHAS (HYHKIIUY;
UCITI0JIb30BaTh FEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI POU3BOJHON 1JIs pelIeHUS
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH TPOU3BOIHBIE
CYMMBI, TPOU3BEAEHUS, HACTHOTO (DYHKIIMIA.

Hcnonb30BaTh NPOU3BOAHYIO AJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIEIOBAHUS K IOCTPOCHUIO Ipa(UKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAXOXKIACHUS HAWIY4LIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMHU: T[E€pBOOOpa3HAasi W  HHTErpay; IMOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaa.

Haxoauts nepBooOpazHble 3JIeMEHTapHbBIX (YHKIMI; BBIYUCISATH HHTErpal 1o
dbopmyne Herorona—JletiOnuia.

Pewars mpukiiagHele 3a7a4v, B TOM YHUCIE COLMAIBHO-3KOHOMHYECKOIO U
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHUECKOTO aHAJIN3A.

I'EOMETPUA

OnepupoBaTh TOHATHSAMH: LHWJIWHAPUYECKAsS IOBEPXHOCTh, OOpa3yrOIIHe
UJIUHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKOH TTOBEPXHOCTH, KOHYC; cpeprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MTOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyio’keHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIJION, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
r€OMETPUYECKUX TeJl C TpUMEHEHUuEM (HopMy.



OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M ONMTUCAHHBIH
okoJio cdepsl; chepa, BIIMCaHHAS] B MHOTOTPAHHUK WU TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHS] MEXIY TUIOMAAIMU MOBEPXHOCTEH W 00BbEMaMu
MOJIOOHBIX TEJI.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUA.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BbITIONHATE  IEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHSITH, KAKUMHA CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IpumeHsTh TpaBUJIO MTapajUIeIeIUIeaa.

OnepupoBaTh MOHIATHIMU: IEKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJh BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YTOJ MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBHI.

HaxomuThe cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YHCJIO, YTOJ MEKIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, pacCKIaAblBaTh BEKTOp 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IIOCKOCTh YpaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[TpumensTh reomeTpuyueckue (HakThl 711 PEIICHHUS CTEPEOMETPUIECKUX 3a/1aY,
TIPEATIOJIATrafoIINX HECKOIBKO IIIaroB PEIISHUs, €CIIH YCIOBHS PUMEHCHHUS 3a/1aHbI
B SIBHOU (popme.

Pemate mpocreiiniue reoMeTpUUEeCcKUe 3a]add Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemates 3amaum Ha J0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUH U
HaXOXKJEHUE TCOMETPUUYCCKHUX BEIMYUH MO 00pasmaM WM aJlrOPUTMaM, TIPUMCHSIS
W3BECTHBIC METOBI ITPH PEIICHUN CTAaHAAPTHBIX MaTEMaTHYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUUIECKUX 3a/1a4.

[IpuBOAMTH TIPUMEPHI MaTEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HHM, PaCIio3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE.

[IpumMeHsTh TONy4YEHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATHh peabHBIC
CUTyallu W TPUMEHSTh H3yYCHHBIE TIOHATHS B TMPOIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKu CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATbHBIE
CUTyalliM Ha S3bIKE TCOMETPHUH, WCCICIOBaTh IIOCTPOCHHBIE MOJCIH C



UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHSATHI U TEOpeM, ammapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

BEPOATHOCTDb U CTATUCTHUKA

CpaBHUBAaTH  BEPOSITHOCTHM  3HAYEHUH  CIy4yalHOM  BEJIMYMHBI 110
paCIpeEICHUIO WX C IIOMOIIBIO IUArPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKUAAHUS; IPUBOIUTH IPUMEPBHI,
KaK MPUMEHSETCS MAaTeMaTHYECKOE OKHIAHUE CIIy4YalHOM BEJIWYMHBI HAXOJIUTh
MaTeMaTUYECKOE 0KUIAHUE 110 JAHHOMY PACTPEIEIICHHUIO.

WMeTb npeAcTaBieHUE O 3aKOHE OOJIBIINX YHCEIL.

HNmeTs peacTaBiIeHre 0 HOPMAIbHOM PAacIpeacIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE
AJI'EBPA

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarensHast pynkius. [TokazaTenpHble 12 1
ypaBHEHUS 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 1
HEpaBEHCTBA
Tpuronomerpudeckne GyHKIUU U UX
3 rpaduku. TpuroHomeTprudecKue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpon3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HatypanbHble u iensle uncia 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 18 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




I'EOMETPUA

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nu¢pposbIe
Ne ii/m P Konrpoabnbie IIpakTHueckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
Tena Bpamenus 27
OO6bEMBI TEN 9
BexTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 19
4 [ToBTOpEHME, 0606meHI:Ie, 13 1
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0
BEPOATHOCTDb U CTATUCTHUKA
Konu4yecTBo yacos DJIEeKTPOHHBIE
HaumenoBaHue pa3jesioB U TeM uu¢pposbIe
Ne i/ P Kourpoabnble IIpakTnyeckue (upp )
NPOrpamMmsbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypcsbl
1 MareMatnueckoe 0KMIaHHuE CIIyYalHON 4
BEJTMYHHBI
5 Jlucniepcus U cTaHAApPTHOE OTKIOHEHUE 4 1
CIIy4alHOU BEIMYHHBI
3 3aKoH OOJNBIINX YHCET 3 1




4 HenpepsiBHbIE CilydaliHbIE BEITMYHHbI 5
(pacripeneneHus)
5 HopwmainbHoe pacnpenenenus 2
5 [ToBTOpEHME, 0606H_ICHI:IC u 19
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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