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OBIIIASA XAPAKTEPUCTUKA YYEBHOI' O HNPEJIMETA
«MATEMATUKA»

PaGouast mporpamma mo ydeOHOMY mpenmery «Maremarnka» 06a30BOTO
ypoBHs i obOydaromuxcs 10-11  kmaccoB paspaboraHa Ha  OCHOBE
denepadbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHEro
oOmiero oOpa3oBaHus, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TPeOOBAHMIA,
IPEABIBISIEMBIX K MAaTEMAaTHYECKOMY OOpa30BaHUIO, U TPAAHUIIHA POCCHICKOTO
oOpazoBanus. Peanusarusi mporpammbl o0ecrieunBaeT OBJIAJACHUE KIIOUYEBBIMU
KOMITETEHIIMSIMHU, COCTaBIIAIONIMMHU OCHOBY JJISI CAMOPA3BUTHUSL M HEMPEPHIBHOTO
oOpa3oBaHus, LEJTOCTHOCTh OOILIEKYJIbTYPHOTO, JUYHOCTHOTO 17}
MO3HABATENILHOTO PA3BUTHS JTUYHOCTH 00YUAIOIIHUXCA.

B paboueit nporpamMmMe y4TeHbl Uaeu U nosioxeHus « KoHuenuuu pa3BuTus
MateMmaTudeckoro odpasoBanus B Poccuiickoit @eaepauun». B cooTBeTcTBHM C
Ha3BaHUEM KOHIIENIMU, MAaTeMaTUYeCcKoe 00pa30BaHME JOJHKHO, B YAaCTHOCTH,
IPEAOCTaBIATh KaXJOMYy OO0ydaroleMycs BO3MOXHOCTb JOCTHXKEHUSI YpPOBHS
MaTeMaTUYeCKUX 3HaAHUM, HEOOXOAUMOTO AJid JajJbHEHIIEH YCIEelHON KU3HU B
oOmecTBe. VMIMEeHHO Ha pelleHue 3TOW 3ajJayd HalelieHa pabouas mporpamma
0a30BOr0 YpOBHSI.

OEJN U3YYEHUA YYEBHOI'O ITIPEJIMETA «MATEMATHUKA»

[IpuopureTHpiMu 1ensiMu o0yueHuss matematuke B 10-11 kmaccax Ha
0a30BOM YPOBHE SIBIISIFOTCS:

- (opMmupoBaHME UEHTPAJbHBIX MAaTEMAaTHYECKUX NOHATUU (YuUCIo,
BEJIMYMHA, TeoMeTpuueckas ¢urypa, NepeMeHHas, BEPOATHOCTb, (YHKIHUA),
o0ecrieynBaONIMX IMPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MAaTEMATHYECKOTrO
oOpa3oBaHus O0y4aIOLIUXCS;

- TOABEIECHUE YYaIUXCS HA JOCTYIIHOM [UISI HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MaTUKU U OKPYKAIOLIEro MUpPA, IOHUMAaHUE MAaTEMAaTUKU Kak
4acTH OOLIeH KyIbTYphl UEJIOBEUYECTBA;

- Pa3BUTUC HHTCIUICKTYAJBbHBIX W TBOPYCCKHX CIIOCOOHOCTEN yqalounxcs,
MMO3HaBaTEIbHOMN dAKTUBHOCTH, HCCICA0BATCIBCKHUX YMCHHﬁ, KPUTHUYHOCTHU
MBIINUJICHUA, HHTCPECA K U3YUCHUIO MAaTCMATHUKU,

- (dopmupoBaHue (PYHKIHOHAIHHOM MaTEeMaTUYECKOW TPaMOTHOCTHU:
YMEHHSI PaACllO3HaBaTh MAaTEMAaTHYECKHE acCMeKThl B PEATbHBIX >KU3HCHHBIX
CUTyallUsIX W TIPU HW3YYCHHH JPYTUX Y4YEOHBIX MPEIAMETOB, TIPOSIBICHUS
3aBHCHMOCTEH U 3aKOHOMEPHOCTEH, (hOPMYJIMPOBATh UX Ha S3bIKE MATEMATHKH H
co3/1aBaTh MaTeMaTHUYECKHUE MOJICNIH, MPUMEHSATh OCBOCHHBIH MaTeMaTHYCCKUU
amnmapar JUIs pelIeHHS MPaKTHKO-OPUEHTHUPOBAHHBIX 3aJ]a4y, HHTECPIPETUPOBATH
U OIICHMBATh BOJHUTH JOKa3aTelbHBIC PACCYKICHHS B XOJIC€ PCIICHHS 3aJady»
OTHOCUTCSA KO BCeM KypcaMm, a (OpPMHUPOBAHHWE JIOTHYCCKUX YMCHHM
pacmpenensiercss Mo BCeM rojaM oOOy4YeHUsS Ha YPOBHE CpPEIHEro OOIIero



oOpa3oBaHus.

OcHOBHBIC JIMHUU cojepkaHus Kypca matematuku B 10-11 xkmaccax:
«Yucnma u  BBIYUCICHHS», «AnredOpa» («Anredpamdeckue BBIPOKEHUS,
«YpaBHEHUsI M  HepaBeHCTBa»), «Hauama MareMaTH4ecKoro aHaiau3ay,
«I'eometpus» («I'eomerpuueckne ¢GuUrypsl M HX CcBoHcTBa», «M3mepenue
r€OMETPUYCCKUX BEIUUYUH»), «BeposTHOCT, M cTaTHCTHKa». JlaHHBIC JIMHUU
pa3BUBAIOTCS TapaJlJIeIbHO, KaKaas B COOTBETCTBUM C COOCTBEHHOM JIOTHKOM,
OJHAKO HE HE3aBUCHUMO OJIHA OT JPYro, a B TECHOM KOHTAaKTE U
B3aMOJICHCTBHH.

Kpome sToro, ux o0beAMHSET JTOTHYECKas COCTABIAIONIAs, TPAJUIMOHHO
npucylas MaTeMaTWKE M TMPOHU3BIBAIONIAS BCE MaTeMaTHUYECKHE KYypChl H
COAEpKaTEIIbHbBIE JIVHUH. CdopmynupoBaHHOE B deneparbHOM
rocyapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEIHETO O0IIero oOpa3oBaHUs
TpeOOBaHUE «BJIAJIEHUE METOJaMHU J0Ka3aTeJIbCTB, aJITOPUTMaMU pPEIICHUS
3aj1a4y; yMeHUe (OpMyJIUpOBaTh ONpPEACIICHUsI, aKCHOMBI U TEOPEMBI, IPUMEHSITh
UX, TPOBOJUTH JOKa3aTelIbHbIE pACCYXJCHHUS B XOJI€ peUIeHUus 3aaau»
OTHOCUTCA KO BCeM KypcaM, a (GOpPMHpPOBAHHME JIOTMUECKUX YMEHHU
pacrmpezensercss MO BCEM rojaM oOOy4yeHUs Ha YpPOBHE CpEIHEro OO0IIero
oOpa3oBaHUs.

MECTO YYEBHOI'O IIPEIMETA «MATEMATHUKA» B YYEBHOM
IIJTIAHE

B cootBerctBUE ¢ @DepepanbHBIM TOCYJApCTBEHHBIM 00pa30BaTEeIbHBIM
CTaHIApPTOM  CpeIHero  obmiero  oOpa3oBaHHUS ~ MaTeMaTUKa  SIBIAETCS
o0si3aTeNbHBIM MPEJIMETOM Ha JAaHHOM YpoBHE oOpa3zoBanus. Hacrosiueit
paboueil mporpaMMoill mpeaycMaTpuBaeTcs H3ydYeHUEe Y4deOHOro IMpenMera
«Marematuka» B pamkKax TpEX YyueOHBIX KypcoB: «Aurebpa u Haudana
MaTeMaTU4YecKoro aHamuza», «l'eomerpus», «BepoATHOCTP M CTAaTUCTUKAY.
dopmMupoBaHuE JJOTHUECKUX YMEHUHN OCYIIECTBIISIETCS HA MPOTSHKEHUHU BCEX JIET
OoOy4eHHs B CTapllIei MIKOJIE, a 3JIEMEHThI JOTUKH BKIIIOYAIOTCS B COJIEpKaHUE
BCEX Ha3BaHHBIX BHIIIE KYPCOB,

B yueOHOM mutane Ha uzydeHue matematuku B 10-11 kmaccax orBogutcs 5
y4eOHBIX YacoB B HEAENI0 B TEUYEHUE KaXJoro roaa ooOyudeHus, Bcero 350
y4eOHBIX 4acCOB.



IINTIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA YYEBHOI'O
IMPEIMETA «<MATEMATHUKA»

OcBocHue y‘-IC6H01"O npcamMcTa «MaremaTuka» JOJIDKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOAHCTO 06HI€FO O6pa3OBaHI/I}I CICAYOIHNX JUIYHOCTHBIX,
MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06pa30BaTCHI>HBIX PE3YJIbTATOB:

JINYHOCTHBIE pe3yJabTaTbl

JIM4HOCTHBIE  pE3yJabTaTbl OCBOCHHSA  MPOTrpaMMbl  yueOHOrOo  MpeaMeTa
«MaremMaTnka» XapakTEepU3yIOTC:

I'pasicoanckoe eocnumanue: CcHOPMUPOBAHHOCTBIO TPAXKAAHCKON MO3UIUHU
oOy4Jaronierocsi Kak akTUBHOIO U OTBETCTBEHHOI'O WIEHA POCCHICKOT0O OOILIECTBa,
IPEACTABICHUEM O MAaTEMAaTHYECKMX OCHOBaX (YHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBICHHUH, IPOLIEAYP TPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aUMO/JICHCTBOBATh C COLMATIbHBIMUA HHCTUTYTaMU B COOTBETCTBUU C UX
GYyHKUIMUSIMU ¥ HA3HAYCHUEM.

IHampuomuueckoe eocnumatue: c(hOpMUPOBAHHOCTHIO POCCHUICKOU
IpaXXJaHCKOM MIAECHTUYHOCTH, YBAXXEHHUS K MPOLUIOMY M HACTOALIEMY POCCHUICKOU
MAaTEMATUKH, LEHHOCTHBIM OTHOLIEHHMEM K  JIOCTHKEHHUSIM  POCCHUHCKUX
MAaTEMATUKOB U POCCHUMCKOM MAaTEMaTUUYECKOM WIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTUKEHUU B IPYTUX HayKax, TEXHOJOTHIX, chepax SIKOHOMUKH.

Jlyx06HO-HPABCMEEHHO20 80CNUMAHUA: OCO3HAHUEM JIyXOBHBIX LEHHOCTEH
poccuiickoro  Hapoga;  C(GOPMHUPOBAHHOCTBK)  HPABCTBEHHOI'O  CO3HAHUS,
ATUYECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
HAyKd M JIESITEIbHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYMBOTO OyIyIIEro.

Jcmemuueckoe eocnumanue: SCTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYas
ACTETUKY MATEMAaTUYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHUH,
paccykJeHUM; BOCIPUUMYHMBOCTHIO K MaTEMAaTHUYECKUM acClEeKTaM pPa3IMyHbIX
BHJIOB HCKYCCTBA.

Qu3uyeckoe  eocnumanue:  CHOPMUPOBAHHOCTHIO  yYMEHHUSI  NPUMEHSThH
MaTeMaTHUYeCKHUe 3HAHUS B MHTEpecax 370pOBOr0 M O€30MacHOro oOpasa >KHU3HH,
OTBETCTBEHHOTO OTHOIIEHHMS K CBOEMY 3J0pOBBIO  (30pPOBOE IUTAHUE,
cCOQJIaHCUPOBAHHBIM pEXUM 3aHATHUH M OTAbIXa, peryisipHas (dusnyeckas
aKTUBHOCTb); bu3nyecKoro COBEpUIEHCTBOBAHUS, npu 3AHATHUSIX
CIIOPTUBHO-030POBUTENBHON JEATEIbHOCTBIO.

Tpyooeoe 6ocnumanue: TOTOBHOCTBIO K TpPYAY, OCO3HaHUEM IIEHHOCTU
TPYJIOJNIOOMS;  MHTEpPECOM K  pa3auuHbiM  cepam  mpodeccruoHaTbHOU
NeATEIbHOCTH, CBS3aHHBIM C MATEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM



COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccun ©  peann30BHIBATH
COOCTBEHHBIC  JKM3HCHHbIC IUIAHBI; TOTOBHOCTBIO M  CIIOCOOHOCTBIO K
MaTeMaTH4eCKOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO Ha TPOTKEHUHU BCEi
KM3HH; TOTOBHOCTBIO K aKTHBHOMY Yy4YacTHUIO B PEIICHUH MPAKTUYECKHX 3a/ad
MaTeMaTH4eCKOM HalpaBICHHOCTH.

Ikonozuueckoe eocnumanue: CPOPMUPOBAHHOCTHIO HKOJIOTUYECKON KYJIBTYpHI,
IIOHUMAHUEM BIIMSIHUS COLIMAIIBHO-DKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHUE
OPUPOAHOM M COLUMAIBHOM Cpelbl, OCO3HaHWUEM TIJIOOAIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIEM; OpUEHTAIMEN Ha TPUMEHEHUE MaTEeMAaTUYECKUX 3HAHUN
JUTS pELIeHHs 3a/1a4d B 00J1aCTU OKPY’KaIOIIeH Cpeibl, MJIaHUPOBAHUS MTOCTYIKOB U
OLICHKH MX BO3MOYHBIX ITOCIEACTBUM I OKPYKAIOIIEN CPEBI.

Ilennocmu  nayunoco nosmanusa: CcHOPMUPOBAHHOCTBIO  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOMU
MPAKTUKH, TMOHUMAaHUEM MAaTEMaTUYECKONM HayKu Kak cdepbl 4YelIOBEUeCKOU
NESATEIbHOCTH, ATANoB €€ Pa3BUTUS W 3HAYMMOCTH I Pa3BUTHS ITUBUIN3ALIUU;
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKH U MATEMaTUYECKOW KyJIbTYpOW KakK CpPEIACTBOM
MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

MeTanpeaMeTHblIe pe3yJbTATHI

MertanpenMeTHbIe pe3yJbTaThl OCBOEHUSA MpOrpaMMmbl y4eOHOTO MpeaMeTa
«Maremartukay XapaKTEepU3yrTCA OBJIAZICHUEM YHUBEPCAIbHBIMH
MTO3HABATEIbHBIMA  JEHUCTBUSIMH,  YHUBEPCAJbHBIMH  KOMMYHUKATUBHBIMU
NEWCTBUSMH, YHUBEPCAIBHBIMU PETYISATUBHBIMU JACHCTBUIMU.

1)  Vuueepcanvmuvie = nosmasamenvuvie — Oelicmeus, — obecnedusaonm
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 0DYYAIOWUXCS (0C8OeHUe
Memoo0o8  NO3HAHUS — OKpyJcaroweeo  Mupa;  NpuUMeHeHue  JI02U4ecKUx,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3zoevie nocuueckue oeiicmeus:

" BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKM MAaTeMaTHUYECKUX
OOBEKTOB, TIOHATUNA, OTHONICHWA MEXIy TMOHATUAMH; (HOPMYITUPOBATH
OTIpeICICHUS TTOHSITUH; yCTaHaBIMBAThH CYIIIECTBCHHBIN MpU3HAK
KiIaccu(uKanyu, OCHOBAaHHS MJisi OOOOIIEHUS U CpaBHEHUS, KPUTEPHH
IPOBOMMOTO aHAIIN3a;

" BOCTIPUHHUMATh, dbopMmyaMpoBaTh W TPeoOpPa3OBBHIBATH CYXKJICHUS:
YTBEPAUTEILHBIC U OTPHUIATEIbHBIC, CAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIC,

" BBIABIISATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUUS B
dakTax, TaHHBIX, HAOMIOJACHUAX W YTBEPKICHUSX; MpEeAsiaraTbh KPUTESPHH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEHN M MPOTUBOPEUUIA;

" 5eNaTh BBIBOJABI C HKCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H



WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MPOBOJNUTH CaMOCTOSITENIFHO JOKa3aTelbCTBA MAaTEMaTHYECKUX YTBEP)KICHUI
(IpsiMBbIE U OT MPOTUBHOTO), BBICTPAUBATh aPTYMEHTAIINIO, IIPUBOJIUTH TPUMEPHI
Y KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KIICHHUS U BBIBOIBL;
BBIOMpaTh CHOCOO pelieHus y4eOHOM 3ajayu  (CpaBHMBATh HECKOJIBKO
BapHAHTOB pCIICHUS, BHIOMpaTh HauOolee TMOAXOASIIMUNA C  y4ETOM
CaMOCTOSITEITLHO BBIZICTICHHBIX KPUTEPHUERB).

ba3zoevie uccneoosamenvckue oelucmeus:

UCIIONIb30BaTh BOIMPOCHI KaK MCCIIEOBATEIbCKUNA HHCTPYMEHT TO3HAHMS;
dbopMynupoBaTh  BONPOCHL, (PUKCUPYIOLIUE TMPOTUBOpEUYHE, MpoOiIeMy,
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (JOPMUPOBATH THIOTE3Y, apIYMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MPOBOUTH CAMOCTOSITENIFHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEOBAHNUE 110
YCTaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4ecKOoro oObEeKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;
CaMOCTOSITENILHO (pOopMyMpoBaTh OOOOLIEHUS M BBIBOABI IO pPE3yJibTaTaM
OPOBEAEHHOIO HAOJMIOACHMs, MCCIEAOBAaHUSA, OLEHUBAaTh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXHOE PAa3BUTHE TIIpoliecca, a TakKe BbIJBUIaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Paboma c ungpopmanuei:

BBISIBIIATH ACPUIUTHI WH(DOPMAITUHU, TaHHBIX, HEOOXOIWMBIX IUIsi OTBETAa Ha
BOIIPOC U TSI PEIICHUS 3a/1a4H;

BBIOMpPATh MH(POPMAIIMIO W3 MCTOYHUKOB PA3TMUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh M WHTEPIPETUPOBATh WH(POPMAIIUIO PA3IUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh HHGOPMAIMIO, TPEACTABIATh €€ B pa3lIWyHbBIX (Qopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU 110 CAMOCTOSTEIIEHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2)  Vuusepcanrvnvle  KomMMmyHUKamuenvle — Oelicmeus, — 0becnevusaron

C@OpMMpO@(JHHOCWlb COYUAIbHbIX HABBLIKOB 06)/1{&}01/141/!)(?0}1.

Oowenue:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUHU C YCJIOBHUSIMU U
HEeJIsIMH OOIIEHUS; SICHO, TOYHO, IPaMOTHO BBIpa)kKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M MUCHbMEHHBIX TEKCTaX, JlaBaTh MOSICHEHUs TI0 XOAY pelIeHus 3a7auH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJIbTar;

B XOJIe OOCYXKJCHHUs 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMHI,
mpoOJIeMbl, pelraeMor 3a/ayd, BBICKA3bIBATh WJICW, HAICJICHHBIC HA IOUCK
pELIEHUs; COMOCTABISATh CBOU CYXKIEHUS C CYXKACHUAMHU IPYTUX YYaCTHUKOB



nuanora, 0OHapyKUBaTh Pa3jM4KMe U CXOJCTBO TMO3UIIUN; B KOPPEKTHOU popme
bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;

" [PEJCTaBISATh PE3YJbTAThl PEIICHUs 3a7aud, SKCIIEPUMEHTa, HUCCIIEIOBAHMS,
MIPOEKTa; CaMOCTOSATEIHLHO BBIOMpaTh (popMaT BHICTYIUICHUS C Yy4€TOM 3aj]ad
MPE3EHTAllMU U OCOOEHHOCTEH ayJUTOPHUH.

Compyonuuecmeo:

" [JOHMMATh W HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOM W WHJIU-BHUIyaJIbHOU
paboThl NpH peleHuH Y4YeOHBIX 3a7a4d; NPUHUMATh LEJIb COBMECTHOM
JeSITEIbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOU paboOThI, paclpeaesiTh
BUJIBI paboT, JTOTOBAapUBATHCA, OOCYXAAaTh MPOIECC M pPe3yabTaT pPaboTHI;
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

" y4yacTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCYykJeHHA, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBD» H HHBIE), BBIIOJHATH CBOIO 4YacThb palOTHl U
KOOPAMHUPOBATh CBOU JEWUCTBUSA C JAPYTMMHU 4YJieHAMH KOMAaH/[Ibl; OLICHUBATh
KayecTBO  CBOEr0  BKJIaJa B  OOWMH  MPOAYKT MO  KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUS.

3) Vuusepcanvivie pecynsimusuvie oelicmsus, 00ecnedusaom Gopmuposarue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HAGbIKOG IUYHOCMU.

Camoopzaumauuﬂ:

" COCTaBJIATH IUIAH, AJITCOPUTM pELIEHUs 3aJadd, BHIOMpATh CIOCOO pEUIeHUs ¢
y4€TOM  HMMEIOIIMUXCSI  PEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBaTh U KOPPEKTHUPOBATH BApPUAHTHI PEIICHUN C y4YETOM HOBOU
uH(popManuu.

Camoxkonmpons:

" BJAJETh HABBIKAMH MO3HABATEIHHON pedIeKCHN KaK OCO3HAHUSI COBEPIIIAEMBIX
JNEeWCTBUN M MBICIUTEIIBHBIX MPOIIECCOB, UX PE3YJIhTaTOB; BIAJETh CIIOCOOAMU
CaMOIIPOBEPKH,  CAMOKOHTPOJIA  IpoLecca W pe3yjabTara  pelieHUs
MaTeMaTHYECKOM 3aJ1auM;

" [IPEIBUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NPU PEUICHUHU 3a1a4H,
BHOCHTh KOPPEKTHBBI B JICATCIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJCHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

" OIICHUBATh COOTBETCTBUE PE3YNbTAaTa LEIU U YCIOBUSM, OOBICHITH MPUUUHBI
JOCTI)KEHUS WM HEJIOCTHXKEHUSI PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh
OmKOKYy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

[TPEAMETHBIE PE3VJIbTATDI

[TpenMeTHbIe pe3ynbTaThl OCBOEHMsI paboyeil MporpaMMmbl [0 MaTeMAaTHUKE
OpeICTaBlIeHbl MO  TrojgamM  oOydeHuss B paMKax  OTAEIbHBIX  KypCOB
B COOTBETCTBYIOIIMX pa3aenax Hacrosumen [Iporpammer.



PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadama MaTeMaTHYECKOTO aHAIM3a» SBISCTCS OAHUM W3
HambOoiee 3HAYMMBIX B MPOTpaMMeE CTapIIeid IIKOJBI, TOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH OOECIeYnBaeT HHCTPYMEHTAJbHYIO 0a3zy M HU3YyYeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYrol CTOPOHBI, POPMHUPYET JOTUYECKOE U
abCTpakTHOE MBIIUICHUE YyYaIluXcs Ha YpOBHE, HEOOXOJWMOM JJisi OCBOCHHS
KypcoB HWH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJIAJEBAIOT YHHUBEPCATbHBIM SI3BIKOM COBpPEMEHHOMN
HAyKH, KOTopast (GOpMyIHUPYET CBOM IOCTIDKEHUSI B MaTEMaTHUECKOH dopme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCIIEIIHOTO OBJIAJEHUS 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTUHM, IOHHUMAaHUS
OCHOBHBIX TEHJCHIMM SKOHOMHMKM U OOIIECTBEHHON JKU3HU, IO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOM >KU3HHU. B To)ke Bpems oBlaneHue
aOCTpakTHBIMU M JIOTHYECKH CTPOIMMHM MaTEeMaTHMYECKUMHU KOHCTPYKIUSIMHU
pa3BUBAaeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTbH HCTUHHOCTD
YTBEPKACHUSI, UCIIOJIb30BaTh 0000IICHNE W KOHKPETH3AIUIO, abCTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBINUICHHE. B xo1e n3ydeHus
anreOppl W Hauajdl MaTeMaTHYeCKOrOo aHalh3a B CTapiled IIKoJe ydaruecs
MOJy4aloT HOBBIA OMBIT PEHICHUS TMPHUKIAJHBIX 3a7Ja4, CaMOCTOSTEIIBHOTO
MOCTPOCHUS MATEMaTHUYECKUX MOJIENIe peambHBIX CHUTYallMi W WHTEepPIpeTanuu
MOJMyYEHHBIX  PEIIeHWH, 3HAKOMATCA C  TNpUMEpaMd  MaTeMaTHYEeCKHX
3aKOHOMEpPHOCTEH B TpUpOJIe, HAyKe M B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTEeMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc ob6nagaer 3HauMTENbHBIM BOCHUTATENBHBIM MOTEHLUUAIOM, KOTOPBIH
peanu3yeTcs Kak 4yepe3 y4eOHbId marepuaj, CrocOOCTBYIOUMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUs, TaKk W dYepe3 crneuuduky ydeOHONl AesaTeabHOCTH,
TpeOyrolen CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IPOAOHKUTETLHON
KOHIIEHTPALlMU BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBINH Pe3yJIbTarT.

B ocHoBe Mmeroamku oOydeHus anreOpe MW HadalaM MaTeMaTHYeCKOTO
aHaln3a JEKUT ACSITeIbHOCTHBIN MPUHITUM 00yUICHHUS.

CtpykTypa Kypca «Anredpa 1 Hayaia MaTeMaTHYEeCKOTO aHAIM3a» BKIIIOYaeT
CIIEYIOIINE COJEPKATEIbHO-METOANYECKHE JHHUH: «YucCia W BBIYKCICHHS,
«Dynkuuu  u - rpadukuy, «YpaBHEHUsT W HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHOXecTBa ¥ JIoTMKa». Bce OCHOBHBIE
COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHusl B CTapllIeil IIKoJie, €CTECTBEHHO IOMOJHSSA APYT APyra U MOCTEIEHHO
HACBIIIASICh HOBBIMHM TeMaMH U  pazaenamu. JlaHHBIH Kypc  sBIseTCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe cojiepaHhue HECKOJIbKHX



MaTeMaTHYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKHI aHau3,
Teopusi MHOXkecTB U JAp. [lo Mepe Toro kak yuwammecs OBJIAJEBalOT BCE Oolee
MIMPOKUM MATEMAaTUYECKUM aIlllapaToM, y HUX IOCJIEI0BaTENbHO (popmMupyeTcsa u
COBEPILIECHCTBYETCA YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJEIb PpPEaJbHOM
CUTyallud, NpPHUMEHATHb 3HAHUS, IOJIyYEHHblE B Kypce «Anredpa M Hayana
MaTEMaTHUYECKOT0 aHaIN3a», JUIsl PELICHUS] CaMOCTOATEIbHO C(HOPMYIMPOBAHHON
MaTEeMaTU4YECKOM 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTaT.

CopepxarenpbHO-METOAUYECKas JIMHUA «YUHuCia M BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIBHBIX YKCEN, KOTOPOE ObLIO
HAa4yaTO B OCHOBHOW MIKoJie. B crapuield mkoie oco00e BHUMAHHE YJIEISETCS
(OpPMHPOBAaHUIO MPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTEIIBHOIO YHCIA, YMEHUE
pPalMOHAIIBHO BBINOJNHATh JCHCTBUA C HUMH, JelaTb NPHUKUIKY, OLICHUBAThH
pesynbrar. OOyuyarouiyecss MNOJy4aloT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUI,
BBIMIOJIHEHUSI [JEHCTBUI C 4YHCJIaM{, 3allMCaHHBIMU B CTaHAAapTHOM ¢opMe,
VICITOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHHM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA IPOTSIKEHUH BCETO
oOyueHusi B CTaplIed IIKOJIE, IOCKOJIbKY B KaXJOM pasJiele MpOorpaMMbl
IPEIyCMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJAMH PELICHUS LEJbIX, PALUOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEpaBEHCTB U UX cucTeM. [loyuyeHHble yMEHUs UCTIOJIb3YIOTCS IIPU MCCIIEOBAaHUU
(GyHKUMHA C TOMOILIBIO MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/ad U 3a7ad Ha
HAaXOXXJE€HUE HauOONBIIMX W HAUMEHbIIMX 3HaueHud QyHkuu. JlanHas
collepKaTeNibHasl JIMHUS BKJIOYAeT B ce0sl Takke (QOpMUpPOBAHUE YMEHUU
BBINIOJIHATh pacy€Thl Mo ¢GopmyrnaMm, NpeoOpa3oBaHUsl UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHMM, a TaKKe BBIPAXKECHUH,
COJEpKalIMX CTENEHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepuaga IPOUCXOJWUT  JAJbHEWIIEEe  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPakTHOTO MBILIUICHUS YYalluxcsl, (OPMUPYIOTCS HAaBBIKM JI€IyKTHUBHBIX
paccyxaeHudd, paboOTbl €  CHUMBOJbHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHUCHMOCTEH B BHJIE PaBEHCTB M HEpaBeHCTB. Auredpa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBl MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaQuKU» TECHO
NEPeruIeTaeTCs ¢ IPYrUMHU JIMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
II0CJIEA0BATEIBHOCTh U3yYEHUs MaTepuania. N3yuyenue CTETICHHOM,
MOKa3aTeJIbHOM, JTorapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JJIs pelIeHus 3a7ad U3 JPYIHX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HU TECHO CBS3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaK W C pEHIeHHEeM ypaBHEHHUU U HepaBeHCTB. llpu 3TOM Oo0nblIoe BHUMaHHE
ynensiercs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY



pa3sTUYHBIMA BEITMYMHAMH, WCCIEIOBATh TOJYyYEHHBIE (YHKIIUH, CTPOUTH HX
rpaduku. Matepuan 3Tol coJep:KaTeIbHON JTMHUN HAlleJIeH Ha pa3BUTHE YMEHHIM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHON (opMme: aHATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJICHUSI, CIOCOOHOCTH K
0000IIEHNUIO U KOHKPETU3ALIUU, UCTIOJI30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havama mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MATEMAaTHUYECKUX, TAK U MPUKIIAJHBIX 3a/1ad4,
JOCTYITHBIX OOYYaromUMCsI, Y KOTOPBIX TMOSBIISIETCS BO3MOKHOCTh MCCIIEIOBATh U
CTpouTh Tpaduku (PyHKIUH, ONpeAeNsITh WX HAWOONBIINE W HAWMEHBIIHEC
3HAQYEHUS, BBIYUCIATH IOMAAu (Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH M
YCKOpEHUd TpoueccoB. JlaHHas coaepxarelibHasg JMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOCHUS MATEMATUYECKUX MOJICIEH pEAIbHBIX CHUTYyalWid,
HAaXO0XXJICHUS HAWIYUIIErO PELICHUS B IMPUKIATHBIX, B TOM YHUCIIE COLMAJIBHO-
SKOHOMMYECKHUX, 3a]ayaX. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOIO aHAJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM pacloO3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHMKE U HuCKyccTBe. OOyuarommecs y3HAIOT O
BBIJIAIOIIUXCSL PE3yJIbTaTax, IOJYYEHHBIX B XOAE pPa3BUTHUs MAaTEMaTHUKU Kak
HayKH, U UX aBTOpax.

CopnepkaTeapbHO-METOANYECKAs! JIMHUS «MHOKECTBA U JIOTMKa» B OCHOBHOM
MOCBSILIIEHA  JJIEMEHTAM  TEOPUM  MHOXECTB. T€OpPETUKO-MHOKECTBEHHBIE
MPEJICTABICHNUS TPOHU3BIBAIOT BECh KYpPC IIKOJBbHOM MAaTEMaTUKU W MPEIJIararoT
HauOoJsiee YHUBEPCAIBHBIN S3bIK, 0OBEAUHSIONINI BCE pa3Aeiibl MATEMAaTUKH U €&
MPUJIOKEHHI, OHU CBA3BIBAIOT PA3HBIE MATEMATHUYECKHE JUCLMIUIMHBI B €IUHOE
uenoe. [loaToMy BaXHO AaTh BO3MOKHOCTH IIKOJBHUKY MOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MAaTEMaTHMKU M HCHOJIb30BaTh €ro A
BBIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa m Havala MaTeMaTHUYECKOTO aHANIM3a» IMPUCYTCTBYIOT
TaK)X€ OCHOBbl MAaT€MaTHU4YE€CKOI0 MOJEIHUPOBAHUsA, KOTOPBIE ITPU3BAHBI
chOpMHUPOBATH HABBIKU MTOCTPOEHUS MOJIEJIEH peaTbHbIX CUTYAIINM, HCCIICIOBAHUS
TUX MOJENIC C MOMOIIBIO ammapara aiareOpbl U MaTeMaTHYeCKOro aHalu3a U
VMHTEPIPETAUNM MOJYYEHHBIX PE3YJIbTATOB. Takue 3aJaHusl BIUIETEHBI B KAXKIbIN
U3 Pa3aeaoB MIPOTPaMMBbI, IOCKOJIBKY BECh MAaTEpUAJ Kypca IHPOKO MCIOJIb3YETCS
JUJIsl pellieHusl MPUKIAIHbIX 3ana4. [Ipu pemennn peanbHbIX MPAKTUUECKUX 3a7a4
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIB30BaTh AHAJIOTHI0, 0000IaTh U KOHKPETHU3UPOBATh
npobsiemy. JlesarenbHOCTh IO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lady OpraHU3yeTcsl B MPOIECCE M3YyUEHHUs BCEX TeM Kypca «Auredpa um Haudana
MAaTEMATUYECKOTO aHAIN3A).



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM rutaHe Ha M3ydeHHE Kypca aireOpbl M Hadajl MaTeMaTHYeCKOIo
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heeno B 10 kiacce u 3 Jaca B
Henemo B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COJEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

Yucia 1 BbIYMCICHUS

PaunonanbHbie uncna. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOLIECHTHI,
OCCKOHEUHbIE  TepuoAMYEecKUe  Japobu. Apudmervueckue  omeparuua ¢
palMoOHaIbHBIMU YUCIIAMHU, TPE00Pa30BaHUs YUCIOBBIX BhIpakeHU. [Ipumenenue
IpoOeil 1 MPOLEHTOB JJIsl PEIlieHUs NMPUKIAJHBIX 33/a4 U3 Pa3JIMYHBIX OTpacien
3HAHUU U PEATIbHOU KU3HU.

JleficTBUTENBHBIE 4YHMCIA. PalnuMoOHaJIBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTENbHBIMU uHciaMu. [lpubnmxénHbie
BBIYMCIICHHUS], IPABUJIA OKPYIJICHHMS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenmenb ¢ menbiM  mokazateneM. CranmaptHas  Qopma  3ammcu
JNeUCTBUTENRHOTO 4yucia. Vcnonb3zoBanue mnoaxoxsmiedt  ¢Gopmbl  3alucu
JNEUCTBUTENBHBIX YMCEN ISl PELICHUS NMPAKTUYECKUX 3a/ady U MPEJICTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypasJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypAJIbHON CTENEHHU.

CHHyC, KOCHHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI'€HC YMCJIOBOIO apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHHME HEPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix ¥ 1poOHO-palIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

PelmieHre TpUroHOMETPUYECKUX YPABHEHU .

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PEILICHUIO MAaTEMaTHYECKUX 3a]ad
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTeil HAyKH U pealbHOU KU3HH.

DyHKUMH U TPaPUKH

Oynkuusg, cnocobbl 3amaHus ¢QyHknuu. [paduxk  Qynkumn. Bzaumno
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUil Qynkuuu. Hymm yskumu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.



Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TIOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-OW CTENEHHU.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

Havana maTeMaTH4ecKOro aHajIm3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATENLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOTPECCUU. beCKOHEeUHO yOBIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Gopmysa CIOXKHBIX HPOLEHTOB. MCroib30BaHUME NPOrPECCHH IS
pelIieHns peajbHbIX 3a]1a4 MPUKIIAHOTO XapakTepa.

MHoskecTBa M JIOTHKA

MHoxecTBO, onepauuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi OMMCaHUS pPeabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX YUEOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CI€ICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYHCICHUSA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm yucna. JleciTuUHbIE U HATYypPATIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALIUX JIOTapU(PMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TUHEHWHBIX ypaBHEHHI. PellleHne MPUKIAIHbIX 33/1a4 C MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukius.  I[lepuonnueckne  ¢GyHkuuud. [IpomMexyTku  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBbI (QyHKUuU. HaunOonbllee u HauMmeHbIIee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpadukoB (PYHKIMNA JJIsI pelICHHUs] YpaBHEHUN U JTMHEWHBIX



CUCTEM.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

HenpepoiBHbie hyHKIIMHU. METO UHTEPBAJIOB /JIsl PEIICHHS] HEPABEHCTB.

[IponsBonnas  ¢yakuuu. [eomerpudeckuii u  QU3WYECKUH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  snemeHTapHbIX  GyHKIu.  DopMmynbl  HaXOXKACHUA
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumeHeHne nMpou3BOAHON K MCCIENOBAHMIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxkaenue HanOoNbIIero 1 HAaMMEHbILIEro 3HayeHus1 (QyHKIUHA Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM JUISl HAXOXKICHUS HAWIIYYIIErO0 pELICHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENICHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid ©u (usmdeckuid cmbicia. Boruucnenue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.

IHIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOTO TmpenMera «MareMmaTtuka» JTOMKHO O00ecreuynBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsI CICIYIOMMNX JIUYHOCTHBIX,
METaIpPEeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpPOrpaMMbl ydyeOHOro mpeaMmeTa
«MaremaTnka» XapakTepU3yHTCS:

['paxx1ancko€e BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMN 00YUAIOLIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOIO UYJ€Ha POCCUHWCKOrOo OOLIeCTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJICHH,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHI WU TIP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

[TaTproTHYeCKOE BOCIIUTAHNUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIVIOMY M HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, [IECHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTH)KCHHMH B APYTUX HayKax, TEXHOJOTHX, cdepax
YKOHOMHKH.



JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUSL:

OCO3HaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;
c(OPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OATUYECKOrO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKU U IESTEIbHOCTBIO
y4€HOI0; 0OCO3HAHHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyayIIETo.

DCTETUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, peLIeHnH, pacCyXICHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTHYECKUM ACIIEKTAM PA3JIMYHBIX BUOB UCKYCCTBA.

PuU3NYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TIPUMEHAThH MATEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBoro u 06e3onacHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0pPOBbIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3rUecKoro
COBEpUICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIIBHOCTBIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJIOTMYECKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO HKOJOTHUUECKON KYJbTYpPhl, MOHUMAHUEM BIIMUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTAlMel Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHUM i1 pelieHus 3a7ad B
0o0JaCTH  OKpY)Karomiel cpeabl, IUIAHUPOBAHUSI TIOCTYNKOB U OIEHKH UX
BO3MOYKHBIX ITOCIIEICTBUUI JIJISL OKPYKAIOLIEN CPEIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKh Kak c]epbl 4YeToBEUeCKOW IesATEeNbHOCTU, JTarnoB eé
pPa3BUTHUSI M 3HAUMMOCTH JUISI PA3BUTHS IUBUIM3AIMHU; OBJAJCHUEM S3BIKOM
MaTeMaTUKM U MAaTeMaTH4YECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYI) U HCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO IMpeaMeTa



«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.
1)  VYuueepcanrvnvie  noznasamenvuwvie  Oeiicmeus, — obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00VyUaowuxcs (o0ceoeHue
Memoo08  NO3HAHUSL — OKpYXCaowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).
ba3oBrpie nornueckue AeUCTBUA:
® BBISBIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIHPOBATH
OTIpeNIeICHUS]  TOHATWH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBaHUS JUIsi OOOOIICHUST M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

® BOCIpPUHUMATH, (OpPMYyIUpOBaTH U  MPeoOpPa30OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE U OTpHUIIATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOINIHE;
YCJIOBHBIE;

® BEBISBIAThP  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTuBOpedrs B (aKTaxX, JaHHBIX, HAOIIOACHUSX W YTBEPKIACHHUSX;
npemiaraTh  KPUTEPUM  JUIA  BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

® JenaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHH M, YMO3aKIIOUCHH 110 aHAJIOTHH;

® TIPOBOJIUTH CaMOCTOATENEHO JI0Ka3aTeCTBA MaTeMaTHYeCKHX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIEHUS 1 BBIBOIBL

e BHIOMpPATH CNOCOO penieHus: yuyeOHOM 3agauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh HaubOoNee MOAXOIANIMN ¢ Yy4ETOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBeie uccienoBaTenbCKue TeUCTBHUS:

® UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIHCKUM WHCTPYMEHT TO3HAHMS,
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUC;

® TIPOBOJUTH CaMOCTOSTEIILHO CIUTAaHMPOBAHHBIN 9KCIICPUMEHT,

WCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, POIIECCaAMU;
® CaMOCTOSITENIbHO (hOPMYITHPOBATH 0OOOIICHHS U BBIBOJBI TI0 PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

® [IPOTHO3UMPOBATh BO3MOXXHOE PA3BUTHE MPOIECCA, a TAKKE BbIABUTAThH
MIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.



PaGoTa ¢ undopmarnueii:

® BBUIBILITH AeUINTH HHPOpPMAINH, JAaHHBIX, HEOOXOJAUMBIX ISl OTBETa
Ha BOIIPOC U IS PEIICHUS 3a1a4H;

e BHIOMpaTh HWHPOPMAIMIO W3  HCTOYHWKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HH(POPMAITHIO
pa3IMYHBIX BUIOB U (hOPM IIPEICTABIICHNS,

® CTPYKTYypHUPOBaTh WHPOPMAITHIO, TIPEJCTABIATh €€ B Pa3IMUHBIX PopMax,
WLTIOCTPUPOBATH TpadUICCKH;

® OIICHUBATH HaIEKHOCTD UHPOpMAITUH 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneyusaom

chopMUPOBAHHOCIb COYUATILHBIX HABBIKOS 00YUAIOUWUXCAL.

Ob6mieHue:

e BOCIpUHUMATL H (OPMYJIUPOBATH CYXKIACHHS B COOTBETCTBHH C
YCIIOBUSIMHU U IIETISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M IMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y peIIeHUs 3a7a9i, KOMMEHTHPOBATh IMOTYICHHBIN pe3yibTar;

® B XOJe OOCYXKICHHSI 3a7aBaTh BOIPOCHI TI0 CYIIECTBY O0CYKIAaeMON TEMBI,
poOJIEeMBI, peliacMol 3aJIa4M, BBICKAa3bIBaTh HJICH, HAIICICHHBIC HA IIOMCK
PEIICHUS;, COMOCTABIATh CBOM CYXJICHHS C CYXJICHUSAMH JIPYTUX
YYaCTHUKOB JMaliora, OOHApyKMBaTh Pa3IMYMe M CXOJCTBO IMO3HIIUI; B
KOPPEKTHOM popme GpopMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,

® TMPEACTABIATH  PE3yJNbTAaThl  PEIICHWS  3aJadd,  OKCIICPUMEHTa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYE€TOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.
CoTpyIHHUYECTBO:

® TIOHMMaTh ¥  MHCNOJNb30BaThb  MpEUMYyLIeCTBA  KOMAaHJHOW U
WHIUBUYAIbHOM paOOThl MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHM3alMil0 COBMECTHOU
paboThl, pacnpeaensTh BUAbI padoT, JOroBapuBaThCsA, 00CYKIaTh IpoLece
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

® y4YacTBOBaTh B IPYNIOBBIX (hopmax padoThI (00CYKIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMaH/IbI;
OLICHMBAaTh KAa4e€CTBO CBOErO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie  pezynamueHble Oeticmaus, obecneyusaiom
dopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH IJIaH, ITOPUTM PEIICHMSI 3a/1a4u, BHIOMPATHh CIIOCOO PEIICHHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpPMAIIH.

CaMOKOHTpOJIb:



® BIAJCTh HABBIKAMU TIO3HABATEIHHON pediekcur Kak OCO3HAHHS
COBEpUIAEMBIX JIEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTara peleHusl MaTEMAaTHYECKOM 3a/1auu;

® IMPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a/laud, BHOCHUTh KOPPEKTHUBBI B JE€ATECIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

® OIICHMBAaTH COOTBETCTBHE pe3yJibTaTa IIEIM W YCIOBHSIM, OOBSICHITH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHHS PE3YJIbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayana MaTEeMaTHUYECKOTO aHAIIA3a)
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yucaa v BIYMCICHUA

OnepupoBaTh TMOHATUSIMH: pPAIlMOHATBHOE U JCHCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOB, MPOIICHTHI.

BeimonasaTh  apudMeTHYECKHe ~— Onepaldd ¢ pallMOHAIBHBIMU |
JEHCTBUTEILHBIMU YHUCIIAMHU.

BBITTOTHATE TPUOTMKEHHBIC BHIYUCICHUS, UCIIOB3YS MpaBUiia OKPYTICHUS,
JenaTh MPUKUAKY U OIIEHKY Pe3yJIbTaTa BHIYUCIICHHM.

OnepupoBaTh TMOHATHUSAMHU: CTEMEHb C IICJIBIM TIOKa3aTelieM; CTaHIapTHAs
dbopma 3amMcH JACUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTEIICHH,
WCITOJIB30BATh MOAXOAAIIYIO (hOPMY 3aIMCH TCHCTBUTEIIBHBIX YHCEIT IS PEIICHUS
MPaKTUYCCKUX 3aJ1a4 U MPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJIBHOTO YTJIA;
WCITOJIH30BATh 3aMKCh MPOU3BOJILHOTO yTiia Yepe3 oOpaTHbIE TPUTOHOMETPHUIECKUE
byHKIINN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh TOHITHSIMHU: TOXIACCTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
parmoHaIbHOE, UPPAIMOHAIIBHOE YpaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
ypaBHEHHUE;

BeImotHSITE TTpeoOpa3oBaHusl TPUTOHOMETPHUSCKUX BBIPAKECHUN M pEIlaTh
TPUTOHOMETPUUYECKHE YPaBHEHUS.

BoInonHATh npeoOpa3oBaHus 1EJbIX, PAMOHAIBHBIX W HpPPAlMOHAIBHBIX
BBIDOKEHMI W  pellaTb OCHOBHBbIE THUIBI  IEJIbIX, pPAlHOHAIBHBIX U
UppaLMOHATBHBIX YPABHEHUN 1 HEPABEHCTB.



[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIS PELIEHUS] MAaTEMAaTHYECKUX 3a]1a4
¥ 3371a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MognenvpoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YypPaBHEHMS, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMH: (YHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] ¥ MHOXECTBO 3HadeHWi (yHkuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
(GyHKUIHH, TPOMEKYTKH 3HAKONOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 715 pelIeHUs] ypaBHEHUH.

CrpouTth W ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHON (PYHKIIMHU C IIEJIBIM OKa3aTeNIEM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BbIpaxaTb (OpMyJIaMH 3aBUCUMOCTU MEXy BEIIMYNHAMM.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEJOBATEIbHOCTh, apupMeTHdeckas u
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUM AJIA PELICHUS
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Juid  ONMCaHUs
pealibHbIX MPOLECCOB U SBJICHUH, NMpPU pPEIIEHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTth  MOHATUSMH: ONpENEJICHHE,  TEeOopeMa,  CIEACTBHE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATUSMH: HATypAJIbHOE, LEJNOE YHCIO; HCHOJIb30BAThH
MPU3HAKH JIEJIUMOCTH LENBIX YUCEN, PA3JI0OKEHUE YUCIIa HA TIPOCThIE MHOKHUTEIIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALMOHAIBHBIM [IOKA3aTEIEM.

OmnepupoBaTh NMOHATUAMU: JOrapudM Uucia, ACCITUYHBIE U HATypalbHbIE
Jorapu@mel.

YpaBHeHMS U HEpaBeHCTBA



[IpumensaTy cBoicTBa CTemeHM i MpeoOpa3oBaHUs  BbIPAKEHUM;
ONEPHUPOBATh MOHATUSMH: MOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHHUI 1 HEPABEHCTB.

BoinonHsATh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX  JorapudMmsl;
OIepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUITBI IOTApU(MUUECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pemenust mpocTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEHHBIX YPABHEHUN U €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

Haxonute penieHuss mpoCTEUIINX CUCTEM U COBOKYIMHOCTEN PAIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKECHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEI0BATh NIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alIapara ajareOpsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, HauOoibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU TpauKoM.

OmnepupoBaTh MOHATHAMH: TpapUKU IMOKA3aTEIbHOU, JIOrapupMUYECKON U
TPUTOHOMETPUUECKUX (QYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM TMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUMN
Y WCIIOJIB30BaTh X I PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAaHMUS TPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYE€OHBIX JUCIUIUIMH.

Hayasa MaTeMaTH4eCKOI0 aHAIM3A

OnepupoBaTh MOHATUSIMH: HENPEpbIBHAST QYHKIIUS, IPOU3BOIHAS (QYHKIINU;
UCITI0JIb30BATh TEOMETPUUYECKUM B (PU3HUUECKHUI CMBICI POU3BOTHOM JJIs peIIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS QYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBbI, TPUMEHSThH PE3YJIbTAThl UCCIIEI0BAHUS K MOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO PEIICHUS B
MIPUKJIAJIHBIX, B TOM YHCIJIE COUMAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaa.

Haxonuth mepBooOpa3Hbie 3J€MEHTAPHBIX (DYHKIMI; BBIYUCISTH MHTErpaj
no popmyne Herorona—Jleibuua.

Pemare mpukiiansHele 3a7a4d, B TOM YHUCJIE COLUAIBHO-KOHOMMYECKOIO M
(bu3NYECKOTo XapakTepa, CpeCTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO 4acoB 3HeKTp0HHBIe
Ne (undposbie)
n/n HaumenoBanue pa3xaesioB U TEM NPOrpaMmMmabl Beero KOHTpOJIbHBIe 06pa303aTe.m>HLle
padoThI pecypebi
MHoOkecTBa pallMOHAIBHBIX U
1 IEHCTBUTENBHBIX Yrcell. PalimoHansHbIe 14 1 https://resh.edu.ru
YpaBHECHHS U HEPABEHCTBA
5 ®yukuuu U rpaduku. CTeneHb ¢ UeabIM 6 https://resh.edu.ru
roKasaTejaeM
3 Apudmernyeckuii KOpeHb N—OM CTEIIEHHU. 18 1 https://resh.edu.ru
HpparnmonaibHble ypaBHEHUS U HEPABEHCTBA
4 DOpMyJIbI TPHIOHOMETPUH. 22 1 https://resh.edu.ru
TpuroHoMeTpuuecKkue ypaBHEHUs
5 [Tociie1oBaTeIbHOCTH U MIPOTPECCUU 5 https://resh.edu.ru
5 HOBTOPCHI/IC, 00001IeHne, cCUCTEMaTH3aIHS 3 1 https://resh.edu.ru
3HaAHUU
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4




11 KIIACC

KosmnuecTBo yacos JJIeKTPOHHBbIE
Nen/m HaumeHoBaHMe pa3iesioB U TeM NMPOTrPaMMbI KoHTpoabHbIe (HppoBbie)
Bcero oOpa3oBaTeJIbHbIE
patéoTbI
pecypcsbl
CTeneHb ¢ palMoHAIbHBIM MTOKA3aTeIIEM.
1 [ToxazarenpHast pyHkmms. [lokazareapHbIC 12 1 https://resh.edu.ru
ypaBHCHHS U HEPAaBECHCTBA
2 Jlorapudmmraecias GyHKuus. 12 https://resh.edu.ru
JlorapumMuueckie ypaBHEHHUS 1 HEPABEHCTBA
3 Tpuronomerpuieckue GyHKIIMN U UX TPA(QUKH. 9 1 https://resh.edu.ru
TpuronomeTpruieckrue HepaBEHCTBA
4 [TpousBoaHas. [IpumMeHeHE TPOU3BOTHOM 24 1 https://resh.edu.ru
5 WuTerpan u ero npuMeHEHUs 9 https://resh.edu.ru
6 CucreMbl ypaBHCHHI 12 1 https://resh.edu.ru
7 HarypanbHble ¥ 1ienpie yucia 6 https://resh.edu.ru
8 HOBTOPCHI/IG, 000011IeHNEe, CUCTEMATH3ALIH 18 9 https://resh.edu.ru
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOT' PAMME 102 6




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

MHO0K€eCTBO, ONepaIuy HaJl
MHOKeCTBaMu. [[narpammel Ditnepa-
Benna

Apudmernueckre onepaiuu ¢
palMOHANTbHBIMUA YUCIIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BBIPAKEHUN

KoaudecTBO 9acoB

KonTpoabubie

Bcero
padoThI

Hara JJIeKTPOHHBbIE LU (PPOBHIE
U3y4YeHH s o0pa3oBaTe/ibHbIE PeCypChl

[Tpumenenue apo6eit 1 MPoIeHTOB
JUISL PELLICHUS IPUKJIAHBIX 3a/1a4 U3
PAa3IMYHBIX OTPACJIEN 3HAHUUN U
pEATbHOM KU3HU

[Tpumenenue apooOet 1 MPOIeHTOB
JUISL PELLICHUS IPUKJIAHBIX 3a/1a4 U3
PAa3JIUYHBIX OTPACJIEN 3HAHUU U
peabHOM KU3HU

JIeMCTBUTENBHBIE YHCIIA.
PanmonanbHbie M HppalUOHAIBHBIE
qyucna

https://resh.edu.ru/subject/I
esson/5223/start/326717/

ApudmMernueckue oneparuu c
JEHCTBUTEILHBIMHU YUCIIAMU

https://resh.edu.ru/subject/I
esson/4730/start/149073/

[TpubnnKEHHBIE BBIYUCICHUS,
[IpaBujia OKPYIVICHUs, IPUKHUIIKA U
OLICHKA PEe3yJIbTaTa BbIYUCICHUN




PaHHOHaJIBHLIe quciia.
OOBIKHOBEHHEIC U ACCATHUYHBIC

3HayeHu Ppynkuuu. Hymm pyskiuu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA

8 IpoOH, POLIEHTHI, OECKOHEYHBIE
nepuoaAnYecKre Apoou
9 ToxiecTBa U TOXK/I€CTBEHHbBIE
npeoOpa3zoBaHus
https://resh.edu.ru/subject/I
10 V paBHeHIe, KOPEHD ypaBHEHIS esson/5100/start/3269$4/
’ https://resh.edu.ru/subject/I
esson/5298/start/326969/
11 HepaBeHcTBO, pellieHne HepaBEeHCTBA https://resh.edu.ru/subject/
’ esson/3768/start/158113/
12 MeToa uHTEepBaIoOB
Penrenue mempix u ApoOHO- https://resh.edu.ru/subject/I
13 palMOHALHBIX YPaBHEHUH U esson/3778/start/158733/
HEPABEHCTB
KouTtponbsHas pabota o teme
"MHoOXecTBa palluOHAIBHBIX U
14 JIEUCTBUTEIBLHBIX YUCEIL.
PannonansHbie ypaBHEHUS U
HEepaBEHCTB"
®dyHKIHS, CTIOCOOBI 3aaHHS https://resh.edu.ru/subject/I
15 ¢byuknuu. B3aumuo o6paTHbIe esson/5175/start/326685/
byHKIIUN
I'paduk Gyukiuu. O6macTh https://resh.edu.ru/subject/Il
16 OIPEJICIICHUS] © MHOYKECTBO esson/5175/start/326685/



https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3778/start/158733/

https://resh.edu.ru/subject/I

esson/3966/start/201135/

17 Herupic u HeulTHbIC PyHKILMH https://resh.edu.ru/subject/I
esson/3987/start/273810/
CrerneHb ¢ LEeIbIM IMOKa3aTeIeM.
18 CranpaptHas ¢popma 3anucu
JEHUCTBUTEIBHOTO YHCIIA
Hcnonp30BaHNe NOAXOISIICH
19 (GopMBI 3aMKUCH IEHCTBUTEIbHBIX
yucen ISl peleHUs TPAaKTUYECKUX
3a/1a4 ¥ MpeJICTaBIICHUs JaHHBIX
CreneHnHast pyHKUUs C
20 HATypaJbHBIM U LIEJIbIM
nokasarenieM. E€ cBoiicTBa u rpaduk
21 ApudmMeTHIeCcKHii KOPCHb https://resh.edu.ru/subject/l
HATYpaJIbHOH CTEIIeHU esson/5498/start/272542/
29 ApI/Iq)MeTHqE:CKI/Iﬁ KOPEHb
HATypaJbHOU CTENEHH
23 CaoiicTBa apUI/I(bMeTI/I‘{eCKOFO KOpHS
HaTypaJbHOU CTEIICHH
24 CaoiicTBa apVI/Iq)MeTquCKoro KOpHS
HATypaJbHOU CTENEHU
o5 CaoiicTBa apvn(bMeTquCIcoro KOpHS
HATypaJbHOU CTETeHH
26 Jle#icTBYsI ¢ apru(PMETHUCCKUMU https://resh.edu.ru/subject/I
KOPHSIMH N—OH CTEICHH esson/4729/start/159013/
27 JericTBus ¢ apuMETHICCKUMHU

KOPHAMU N—OM CTENCHU



https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/

JeticTBus ¢ apuMETHICCKUMHU

28 KOPHSIMU N—OM CTENEHU

29 JleiicTBus ¢ aIBI/I(i)MeTI/I‘-ICCKI/IMI/I
KOPHSIMU N—OM CTENEHU

30 JleiicTBus ¢ aEI/I(i)MCTI/I‘-IeCKI/IMI/I
KOPHSIMHU N—OM CTEIEeHU

31 Pewmenne HppaLOHAbHBIX
YpaBHEHHI U HEPABEHCTB

32 Pemenune HppaLHOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

33 Pewenne HppaLOHAIbHBIX
YpaBHEHHI U HEPABEHCTB

34 Pemenune HppPaLHOHATBHBIX
ypaBHEHUH U HEPABEHCTB

35 Pemenne I:Ipp&l];HOH&JIBHI:IX
yYpaBHEHUH U HEPABEHCTB

36 CpoiicTBa u rpaduk KOpHS n-ou
CTENIEHU

37 CaoiicTBa 1 rpauK KOpHS n-oi
CTENIEHU
KonTtponbsHas paboTta o Teme

38 "ApudmeTrnuecKkuii KOpeHb N—ou
creneHu. UppaunonanbHbie
ypaBHEHHs U HEpaBeHCTBA"
CuHyC, KOCUHYC M TAHTEHC https://resh.edu.ru/subject/|

39 ’ esson/6019/start/199181/

YUCIIOBOTO apryMeHTa



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/

CI/IHYC, KOCHUHYC U TAHI'CHC

https://resh.edu.ru/subject/I

40 YHCIOBOIO apryMeHTa esson/4735/start/199274/
41 ApKCHHYC, apKKOCHHYC U https://resh.edu.ru/subject/Il
apKTaHIe€HC YHCJIOBOTO apryMeHTa esson/6322/start/114653/
42 ApKCHHYC, apKKOCHUHYC H
ApKTAHTCHC YMCIIOBOTO apTyMEHTa
TpuronomeTpuyeckas OKpyXHOCTb, https://resh.edu.ru/subject/Il
43 OIpeeNieHue TPUTOHOMETPHUSCKHUX esson/6019/start/199181/
(YHKIMI YHCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb, https://resh.edu.ru/subject/l
44 OTIpEICIICHUE TPUTOHOMETPHUCCKHUX esson/6019/start/199181/
(yHKUIMIA YUCIOBOIO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPHUIECCKHE https://resh.edu.ru/subject/Il
(bopMyJIBI esson/4733/start/199150/
16 OCHOBHBIC TPUTOHOMETPHUYCCKHE
bopmyIbI
47 OCHOBHBIC TPUTOHOMETPUICCKUE
bopmybl
48 OCHOBHBIC TPUTOHOMETPHUYCCKHE
dbopmybl
49 [IpeoOpa3oBanue https://resh.edu.ru/subject/Il
TPUTOHOMETPHUYECKUX BhIPAKCHUH esson/3863/start/199212/
50 [TpeobOpa3oBanue https://resh.edu.ru/subject/I
TPUTOHOMETPHUYECKUX BhIpaKEHUI esson/3876/start/199243/
51 [IpeoOpa3oBanue https://resh.edu.ru/subject/I
TPUTOHOMETPHUECKUX BBIPAKCHHI esson/4734/start/199305/
52 [IpeobpazoBanue https://resh.edu.ru/subject/Il



https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/

TPUTOHOMETPHUYECKHUX BBIPAKCHHIA
[Tpeobpa3zoBanue

esson/4324/start/199618/

>3 TPUTOHOMETPHUYECKUX BhIPAKEHUI
54 PerieHre TPUrOHOMETPHUYCCKUX https://resh.edu.ru/subject/|
ypaBHCHHI esson/6317/start/199681/
55 PertieHre TPUrOHOMETPHYCCKUX https://resh.edu.ru/subject/I
ypaBHCHHI esson/4736/start/199743/
56 PenreHue TpUrOHOMETPUYECKUX https://resh.edu.ru/subject/I
ypaBHCHHI esson/4737/start/199804/
57 Pemenue TpuroHoMeTprueCKux https://resh.edu.ru/subject/I
ypaBHCHHI esson/6314/start/199928/
58 PenreHue TpUrOHOMETPUYECKUX https://resh.edu.ru/subject/Il
ypaBHCHHI esson/6321/start/199989/
59 Pemenue TpuroHoMeTprueCKUX https://resh.edu.ru/subject/I
ypaBHCHHI esson/6320/start/200020/
KoHnTtponbsHas padorta o teme
60 "®opMyIibl TPUTOHOMETPHH.
TpuroHoMeTpuuecKkue ypaBHEHHUS"
[TocaeqoBaTEILHOCTH, CITOCOOBI https://resh.edu.ru/subject/I
61 3ajaHUs [IOCJIEI0BATEILHOCTEIA. esson/4921/start/200887/
MOHOTOHHEBIE ITOCIIEI0BATEILHOCTH
Apudmerndeckas u reoMeTpudecKast https://resh.edu.ru/subject/I
62 nporpeccuu. Mcmnons3oBanue esson/5223/start/326717/
NPOTPECCUU JIJISl PEIICHUS pPeaTbHBIX
3aj1a4 MPUKJIATHOTO XapaKkTepa
BbeckoHeuyHO yObIBaroIast https://resh.edu.ru/subject/I
63 TeOMETPUYECKast IPOTPECCHsL. esson/3932/start/225600/

Cymma O0ecKOHEYHO yObIBaroIIen



https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/3932/start/225600/
https://resh.edu.ru/subject/lesson/3932/start/225600/

reOMETPUYECKOI Mporpeccuu

https://resh.edu.ru/subject/I

o4 opwmyna CAIOKHBIX MPOLEHTOB . esson/5223/start/326717/
65 DOpMY/a CHOKHBIX TPOLICHTOB 1 https://resh.edu.ru/subject/I
esson/5223/start/326717/
O0o0011eH1E, CHCTEMATU3AIUS
66 3HAHUHU 3a Kypc anreOpsl ¥ Havall 1
MaTeMaTHdeckoro anaian3za 10
KJ1acca
67 HTorosas KOHTpoJIbHAs paboTa 1
O000111eH1E, CHCTEMATU3AIUS
68 3HAHUHU 3a Kypc anreOpsl ¥ Havall 1
MaTeMaTH4deckoro anaian3a 10
Kjacca
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/

11 KIIACC

Koaun4gecTBO 4acoB

aTa DJIeKTpOHHbIe HU(POBLIE
Ne i/ Tewa ypoxa Bcero Kontposbubre HS){l‘leHI/IH 06pa30]§)aTeJILH]§e (b[;z)cypcm
padoThI
1 Crenenb ¢ paMoOHaIbHBIM NTOKA3aTeIeM 1 https://resh.edu.ru/subject/les
son/4729/start/159013/
2 CBolicTBa cTeNeHH 1
3 [TpeoOpa3oBaHne BBIpKEHUIHA, 1 https://resh.edu.ru/subject/les
COJICPIKaIINX PAIMOHAIBHBIC CTCIICHU son/5540/start/159045/
4 [IpeoOpa3oBaHne BbIpaX)eHUH, 1
coJiep KallluX pallMOHAJIbHbIE CTETICHH
5 [IpeoOpa3oBaHne BbIpaX)eHUH, 1
COJIEp KAIMX PALMOHAJIBHBIE CTEIICHH
5 [Toka3zaTenpHbIC YPaBHEHUS 1 https://resh.edu.ru/subject/les
HEPaBEHCTBA son/5627/start/159321/
7 IToka3aTenbHbIE ypaBHEHUS U 1
HEpaBEHCTBA
3 [Toka3zaTenbHbIC YPaBHEHUS 1 https://resh.edu.ru/subject/les
HEPaBEHCTBA son/4731/start/159352/
9 IToka3aTenbHbIE ypAaBHEHUS U 1
HEpaBEHCTBA
10 [Toka3zaTenbHbIC YPaBHECHUS U 1 https://resh.edu.ru/subject/les
HEPaBEHCTBA son/3841/start/225573/
[TokazarenbHast pyHKUMSI, €€ CBOMCTBA U
11 1
rpadux
KonTponbhas pabota no teme "CreneHs ¢
12 PalMOHAIIBHBIM [T0KA3aTEIIEM. 1 1

[TokazaTenpHast HyHKIIHS.



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/5540/start/159045/

Iloka3aTenbHbIC YPAaBHCHHA U

HepaBeHCTBA"

13 Jlorapudm gucia

14 JlecaTuuHble U HaTypaibHbIC JOrapu(MbI https://resh.edu.ru/subject/les

son/5753/start/272574/

15 [Ipeobpa3oBaHne BBIPAXKCHHIH, https://resh.edu.ru/subject/les
COJICPIKaIIHX JIOTapUPMBI son/3823/start/198625/

16 [IpeoOpa3zoBaHue BbIpaXKEHUI,
COJIEpIKaIUX JIOTapU(PMBI

17 [IpeoOpa3oBaHne BBIpAKCHHH,
COJIEPIKaIIHX JIOTapUPMBI

18 [IpeoOpa3zoBaHue BbIpaKEHUI,
COJIEpKaIUX JIOTapU(PMBI

19 JlorapumMuyeckue ypaBHEHHS
HEPaBCHCTBA

20 JlorapuMuyeckre ypaBHCHHUS U https://resh.edu.ru/subject/les
HEPaBCHCTBA son/4732/start/198842/

21 JlorapumMuyeckre ypaBHEHHS https://resh.edu.ru/subject/les
HEPaBEHCTBA son/3852/start/199119/

29 JlorapumMuyeckue ypaBHECHHUS U
HEPaBCHCTBA

23 Jlorapupmuueckast pyHkIus, e€ cBocTBa
U rpadux

24 Jlorapudmuueckas GpyHKIns, €€ CBOWCTBA https://resh.edu.ru/subject/les
u rpaduk son/3834/start/198687/

o5 TpuronomeTpudeckue QyHKIMH, UX https://resh.edu.ru/subject/les

CBOMCTBA U rpaduxu

son/6111/start/200545/



https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/6111/start/200545/

https://resh.edu.ru/subject/les
son/3923/start/200607/

Tpuronomerpudeckue QyHKINH, UX

https://resh.edu.ru/subject/les

26 CBO¥CTBa U rpaduKu son/4920/start/200702/
97 Tpuronomerpuieckne GyHKIIUU, HX https://resh.edu.ru/subject/les
CBOICTBA 1 TpauKu son/5570/start/200795/
28 TpuronomeTpudeckue QyHKINH, UX https://resh.edu.ru/subject/les
CBOWCTBA U TpaduKu son/3943/start/200825/
29 [TpuMepbI TPUTOHOMETPUIECKUX https://resh.edu.ru/subject/les
HEPaBEHCTB son/6113/start/200856/
30 [TpuMepsl TPUTOHOMETPHUSCKHUX https://resh.edu.ru/subject/les
HEPABCHCTB son/4738/start/200420/
31 [TprMepbI TPUTOHOMETPHUYECKUX
HEPaBCHCTB
39 [TpuMepbl TPUTOHOMETPUYUECKUX
HEPaBCHCTB
KontponbsHas paborta o teme
"Jlorapudmuueckast QyHKITHUS.
33 Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBA. TPUTOHOMETPUYIECCKUE
byHKIIMY 1 UX TpaduKH.
Tpuronomerpruueckue HepaBeHCTBA"
https://resh.edu.ru/subject/les
34 Henpepbibibie GysKii Son/6112/51art/200949
35 MeTtoa HHTEPBAJIOB IS PEIICHHUS
HEPABCHCTB
36 Mero HHTEPBAJIOB IS PEIICHUS

HEPABCHCTB



https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/6113/start/200856/
https://resh.edu.ru/subject/lesson/6113/start/200856/

37

[TpousBoaHas GyHKIUH

38 [IpousBogHast GyHKIMH
39 ['eomeTpudeckuii 1 GU3MIECKUN CMBICIT
IPOU3BOTHOM
40 ['eomeTprueckuit 1 GU3HMIESCKHUIA CMBICI https://resh.edu.ru/subject/les
IPOU3BOIHOM son/4923/start/200980/
41 TTpOM3BOHbIE STeMEHTAPHBIX hyHKIIii https://resh.edu.ru/subject/les
son/3976/start/201104/
42 [IpousBoaHbIC 2NIEMEHTAPHBIX (DYHKIUN https://resh.edu.ru/subject/les
son/4922/start/201042/
43 [Ipown3BoaHAs CyMMBI, TPOU3BEIACHUS,
YaCTHOTO (PyHKIMI
44 [Tpon3BoHAS CYMMBI, TPOU3BEACHHUS, https://resh.edu.ru/subject/les
JaCTHOTO (YHKITHIA son/6114/start/201073/
45 [Ipown3BoaHAs CYyMMBI, TPOU3BEACHUS,
Y4acTHOTO (PyHKUMA
[IprmeHenne nporu3BOIHOU K
46 rccleIoBaHui0 (QYHKITUI Ha
MOHOTOHHOCTB Ml 3KCTPEMYMBI
[IprmeHenune nponu3BOJHOU K
47 UcCeI0BaHui0 (YHKIIUIA Ha
MOHOTOHHOCTH M 9KCTPEMYMBbI
IIpumeHenue npou3BoOaHON K
48 rccieI0BaHui0 (QyHKIUN Ha
MOHOTOHHOCTB Ml 9KCTPEMYMBI
49 [TpuMeHeHre TPON3BOTHON K https://resh.edu.ru/subject/les

MCCIeI0BaHNI0 (DYHKIIUIA HA

son/6116/start/273928/




50

o1

MOHOTOHHOCTDB U 3KCTPCMYMBI

Haxoxxnenne HanOOIbIIEro 1
HAaWMEHBIIIETO 3HAYCHMS (PYHKITUU Ha
OTpEe3Ke

Haxoxxnenne HanOOIbIIEro 1
HAaWMEHBIIIETO 3HAYCHUS (PYHKITUN Ha
OTpE3Ke

52

53

54

HaxoxneHnue HauOOJIBIIIETO U
HaMMCHBIICTO 3HAYCHU A (bYHKIII/II/I Ha
OTPC3KEC

Haxoxxnenne HanOoIbIIEro 1
HaWMEHBIIEr0 3HaYeHUs PYHKIIUH Ha
OTpE3Ke

Haxoxxnenne HanOOIbIIEro U
HaWMEHBIIET0 3HaYeHUs PYHKIIUHU Ha
OTpEe3Ke

https://resh.edu.ru/subject/les
son/6115/start/36346/

55

56

57

Haxoxnenne HanOOJIBIIETO U
HaMMEHBIIET0 3HAaYeHUs (PYHKIIMHM Ha
OTpEe3Ke

[Ipumenenune npon3BOIHON ISt
HaxO0ICHUSI HAWTYYIIIETO PEIICHUS B
MIPUKJIAJIHBIX 3a]lauax, Jis OnpeaeaeHus
CKOPOCTH TPOILIECCa, 33JIaHHOTO
dbopmyoii umu rpaduKom
KoutposnbHas paborta o reme
"[IponsBoanas. [I[pumenenune
MIPOU3BOJHON"

https://resh.edu.ru/subject/les
son/6195/start/225651/

58

[lepBoobOpasnas. Tabauia

https://resh.edu.ru/subject/les




IIEpPBOOOPa3HBIX son/4924/start/225713/

59 [TepBooOpaznas. Tabmuma https://resh.edu.ru/subject/les
EpPBOOOPA3HBIX son/3993/start/225744/

60 HNnTerpai, reomeTpudecKuii u
(du3nYecKuil CMBICT UHTErpaja

61 HNnTerpai, reomeTpudecKuii u
(u3ugecKuii CMBICI HHTETpaia

62 WNHTerpan, reoMeTpUuIeCcKui 1
(U3HUECKUil CMBICT UHTErpaja

63 Brruncnenue uHTerpaia mo popmyie https://resh.edu.ru/subject/les
Herorona—Jleiionuna son/6117/start/225775/

64 Brraucienue uaTErpaia mo Gopmyse https://resh.edu.ru/subject/les
Herorona—JleiiOuuna son/4037/start/269550/

65 Brruncnenue uHTErpaia mo popmyiie https://resh.edu.ru/subject/les
Herorona—Jleiibnunna son/6118/start/225808/

66 Brrancienue uaTerpaa no popmysie https://resh.edu.ru/subject/les
Herorona—Jleiibnuna son/4926/start/225841/

67 CHCTeMbI THHEHHEIX ypaBHEHIii https://resh.edu.ru/subject/les

son/3812/start/158950/

68 CucreMbl TUHEHHBIX YpaBHEHUN

69 Perienre nmpukiaaHbIX 3aa49 ¢ TOMOIIBIO https://resh.edu.ru/subject/les
CHCTEMbI JIMHEHHBIX YPaBHCHUI son/6122/start/38660/

70 Pemrenue MPUKJIA/IHBIX 337111 € MOMOIIBIO
CHCTEMBI JJMHEHHBIX YpaBHEHUI
CHUCTEMBI ¥ COBOKYITHOCTH LIEJIBIX,

71 paIoHaIbHBIX, UPPAMOHATBHBIX,

IMOKAa3aTCJIIbHBIX, JIOFapI/I(bMI/I‘IeCKI/IX




72

73

ypaBHEHUI U HEPABEHCTB

CucTeMbl U1 COBOKYITHOCTH LIETIBIX,
palMOHANIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeNIbHbIX, JOTapU(PMUYECKUX
ypaBHEHUI U HEPABEHCTB

CucTeMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHABHBIX, UPPAUOHAIBHBIX,
MOKa3aTeJbHbIX, JIOrapu(hMUUECKUX
YPaBHEHHI U HEPABEHCTB

74

CucTeMbl M1 COBOKYITHOCTH LIETIBIX,
paLMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOrapu(hMUUIECKUX
YPaBHEHHI U HEPABEHCTB

75

76

Ucnonp3oBanue rpadukoB GyHKIMMA 15
pellIeHUs] ypaBHEHUN U CUCTEM
Hcnonb3zoBanue rpadukoB GyHKIMMA 715
pelIeHus] ypaBHEHUH U CHCTEM

77

[IprumeHeHue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX
3aJ1a4 U 3a]1a4 U3 pa3IMyuHbIX o0JacTen
HayKH U pEAIbHOU JKU3HU

78

79

KontposnbHas pabora o teme "Unrerpain
u ero npumeHenusi. CucreMsl ypaBHEHHU"

HarypanbHsbie 1 nienpie yncna B 3a1a4ax
W3 PEATbHOU KU3HU

https://resh.edu.ru/subject/les
son/4727/start/158514/

80

Harypanbhbie u neinsle uyncia B 3aga4ax
W3 PEAJbHOMU KU3HU

81

HaTypaHBHble M [ICJIBIC YHCJIa B 3aa4ax




H3 pCaHLHOﬁ KN3HHU

https://resh.edu.ru/subject/les

82 [Tpr3HaKK TETUMOCTH LECJIBIX YHCE 1 son/5255/start/272511/

83 [Tpr3HaKK TEITUMOCTH LENIBIX YHCEN 1

84 [Ipu3HaKu 1EITMMOCTH LEJIBIX YUCEIT 1

85 [ToBTOpeHue, 00001IEHNE, 1 https://resh.edu.ru/subject/les
cucTeMaTH3allus 3HaHUH. Y paBHEHUS son/4728/start/158545/

86 [ToBTOpeHmEe, 0600MIEHNE, 1 https://resh.edu.ru/subject/les
CHUCTEMaTHU3AIM 3HAHUH. Y paBHEHUS son/4932/start/127853/

87 [ToBTOpEeHue, 06001IEHUE, 1
CHUCTEMATHU3ALUS 3HAHUM. Y PaBHEHHUS

88 [ToBTOpeHMEe, 0600MIEHNE, 1 https://resh.edu.ru/subject/les
CHUCTEMaTHU3aIMs 3HAHUN. Y paBHEHUS son/4134/start/39002/

89 [ToBTOpEeHue, 06001IEHUE, 1
CHUCTEMATHU3ALUS 3HAHUM. Y pPaBHEHHUS

90 [ToBTOpeHue, o600IIEHNE, 1
CHCTEMATHU3ALUs 3HAHUM. Y PaBHEHHUS

91 [ToBTOpEeHUE, 0000IIEHNE, 1 https://resh.edu.ru/subject/les
cucteMaTu3alus 3HaHui. HepaBeHcTBa son/4933/start/127884/

92 [ToBTOpEeHue, 0600IIEHNE, 1
cucremartu3anus 3Hanni. HepaBencraa

93 [ToBTOpEeHue, 0600IIEHNE, 1
cucreMaru3anus 3Hanuil. HepaBeHctBa

94 [ToBTOpEeHue, o6001IEHUE, 1
cucremaTtu3anus 3Hanni. HepaBencraa

95 [ToBTOpenue, 06061IeHNE, 1

CHUCTCMAaTHU3al s 3HaHui. CHCTEMBI



https://resh.edu.ru/subject/lesson/4728/start/158545/
https://resh.edu.ru/subject/lesson/4728/start/158545/

YPaBHECHUI
[ToBTOpenue, 06061IeHNE,

96 cucteMaru3anus 3HaHui. CUCTEMBI 1
YPaBHECHUI

97 [ToBTOpenue, 06061IeHNE, 1
cucreMaru3anus 3HaHui. QyHKIun

98 [ToBTOpEeHue, o6o0IIEHUE, 1
cucreMaTu3anusa 3HaHu. OyHKIUU

99 HtoroBast KOHTpOJIbHAsS paboTa 1

100  Hroromas koHTpoJbHAsi paboTa 1
O06o001menue, cucTeMaTu3anys 3HaHuH 3a

101  kypc anreOpsl U HaYAT MAaTEMATHIECKOTO 1
ananu3a 10-11 knaccoB
O0o0011IeH1E, cCHCTEMAaTHU3aIMs 3HAHUH 3a

102  kypc anreOpsl U HaYaJI MATEMATHYECKOTO 1
ananu3a 10-11 knaccoB

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME




PABOYAS ITPOT'PAMMA YYEBHOI'O
KYPCA «I'EOMETPUSA»

HEJIM U3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METANpEeIMETHBIX U
IPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BUTUs OO0ydYarommxcs, (QOpMHUPOBaHUS (PYHKIIMOHAIBHOW MAaTeMaTHYEeCKON
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABIIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO0 WM WACATBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TaKKe KauecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEIrO
obmiero oOpa3oBaHMs, Tak Kak o0OeClneurBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HAaNpaBJICeHHOCTH, TaK U TYMaHUTapHOM.

Jlormdeckoe MbInUieHHe, (HOopMHUpyeMOe TNpU HW3YYCHHH OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIOTE3bl HETOCPEICTBEHHO HWCIOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITEeNbHOCTU uenoBeka. OpHeHTalus 4YesloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COoIHMalbHOro ObITHs, (opma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IMO3HAaHWS W aKTUBHOTO
npeoOpa3oBaHusl  JA€UCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIIICTCS OJAHMM M3 TNMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3ajaya (OPMHUPOBaHUS y OOYYaIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAECSITETFHOCTH TI0 MHOTUM HaIPaBIICHUSIM.

[lenp ocBOeHMs MporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — 00I11e00pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUs |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUW U JIEHCTBUH,
CelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOAOHKEHUS 00pa30BaHUs
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHUEM T€OMETPHUH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHa MJIs



00y4aroluxcs CpeAHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHHM
Ha ypOBHE OCHOBHOTrO o0Imiero obpasoBanus. Takum oOpa3oM, oOyuarommecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTUYECKHE YMEHUS, CBS3aHHBIC
co crneuupuKo TEeOMETpHUH U HEOOXOAMMBbIE s >KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh M3YYHTb T'€OMETpHIO Ooiiee
riy0OKO, ecly B JajbHEUIIeM BO3HHUKHET HEOOXOJAWMOCTh B T€OMETPHYECKUX
3HAHUIX B IPOPECCUOHATIBHOMN 1S TEIbHOCTH.

JlocTmxeHre 1eMr OCBOCHHUS MPOrpaMMbl OOECIIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [IpuopureTHIMM 3aJadaMd  OCBOEHHUS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (GopMUpOBaHHE TPEACTABICHUA O TEOMETPUM KaK 4YacTH MHPOBOH

KYJIBTYPbI 1 OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

e (GopMUPOBAHUE NPEJICTABICHUS O MHOTOIPAaHHUKAaX M Telax BpALLEHUsS
KaK O BOKHEHIINX MaTEeMaTHMYECKUX MOJEINSAX, MO3BOJSIOIIUX ONUCHIBATH
U U3y4aTh pa3HblC SIBJICHUS OKPYKAIOLIEr0 MUPA;

e (¢dopMHpOBaHHE YMEHHS pACIO3HABAaTh Ha dYepTekax, MOJCISIX H B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

® OBJIQJICHHE METOJaMH PEIICHUS 3aJad Ha MOCTPOCHUS Ha M300paKeHUAX
IPOCTPAaHCTBEHHBIX QUTYD;

e (GOpMUPOBAHME YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOTpaHHHMKaX U TeJlaX BPalIeHUs U UX OCHOBHBIMU CBOMCTBaMU;

® OBJIQJICHHE  AaITOPUTMAMH  pEIICHWS  OCHOBHBIX  THIOB  3a/ay;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
MPAKTHUECKUM COJICP)KaHUEM;

® pa3BUTHE  MHTEJUIEKTYalbHBIX M TBOPYECKMX  CIIOCOOHOCTEH
oOyyaroluxcs, IO3HABAaTEJIbHOM  AKTUBHOCTH,  HCCJIEIOBATEIIbCKUX
YMEHHM, KpUTUIHOCTH MBIILIICHUS;

e (dopmupoBanue GbyHKIIMOHATBHON IrPaMOTHOCTH, pEJIEeBaHTHOM
T€OMETPUU: yMEHHE pPAclO3HaBaTh TMPOSBICHUS TEOMETPUUECCKHUX
MOHATHN, OOBEKTOB W 3aKOHOMEPHOCTEW B peadbHBIX >KU3HEHHBIX
CUTyallusiX ¥ TPH U3yUYEeHUW IPYTHX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTEeH, (opMynmHpoBaTh HUX Ha S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKHE MOJIEIH, TPUMEHATH OCBOSHHBIN
reOMETPUUECKUN ammapar Ui pelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, UHTEPIIPETUPOBATH U OLICHUBATH IMOJIYYCHHBIE PE3yJIbTaThI.

OTIUYUTENEHON OCOOEHHOCTHIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYPC
CTEpEOMETPUM B Hayajle €ero M3y4yeHus 3a/ay, peulaeMblXx Ha YypOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAs padoTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBILUIEHUS, CTUMYJIUPYET MPOTEKaHHE MHTYUTHUBHBIX MPOILIECCOB, MOTUBUPYET K
JanbHEeHIeMy U3y4eHHIO peIMeTa.

[Ipennourenue oTaaéres HATNIAIHO-KOHCTPYKTUBHOMY METOy OOy4YEHHS, TO



€CTh TEOPETUYECKHE 3HAHWS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAaKTUYECKOM JAEATENBHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX IIPEACTABICHHUN Y
yYallUXC B Kypce CTEPEOMETPUHM IPOBOAMUTCS 3a CYET pelieHUs 3a7ad Ha
CO3/JaHME  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za MPOBOAMUTCS C ONOpPOM Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOJAHOIO COACPIKAHU.

OcHOBHBIE copaepxaTenbHble JJUHUKM Kypca «['eomerpum» B 10—11 kmaccax:
«MuororpanHukn», «lIpsiMple U IIIOCKOCTH B IMIPOCTPAHCTBE», «Tena BpaueHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHUIN
pacrpenensercs He TOJBKO II0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero 0opa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTam
OCBOEHHUSl pabodeil mporpamMmbl, pacHpelesN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECKUMHU
NOHATUSAMU U HAaBBIKAMH OCYLIECTBIISUIOCH ITOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIO/ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY I€OMETPUYECKUX MPEACTaBICHUN OOy4yaroUIuXcs, pacliupss M
yriayousist €€, o0pa3ysi IpOUHblE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaures 2 dyaca B Henemo B 10 kimacce n 1 gac B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  cTepeoMeTpur. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. I[loHsTHe 00 aKCMOMAaTHYECKOM IOCTPOEHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxeHue MNpsIMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
napajulelibHble W CKpeumuBarommecs npsmble. [lapamienbHOCTh NpsAMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAJUIENBHOCTh TPEX MPSIMBIX; MAPAIUICIBHOCTh MPSMOU M IJIOCKOCTH. YTJIbI C
COHAIIPaBJICHHBIMH CTOPOHAMH; Yrod MEXAy MNpsIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieIbHbIE TUIOCKOCTH; CBOMCTBA
napajulenbHBIX TIockocTel. Ilpocteiimime mpocTpaHcTBeHHBIE (UTYpPHI  Ha
IUIOCKOCTH: TETPadIp, KyO, mapajiesienumnea; MoCTPOSHUE CEeYSHHIA.

[leprieHIUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPNEHAUKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHANKYJSIPHBIE K INIOCKOCTH,



NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOA M IUIOCKOCTH, TEOpeMa O MNpsMOK
MEPIEHIUKYJIAPHON TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNpPsIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHWHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEW: MPHU3HAK  MEPHEHIUKYJIAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEePIEHIUKYIApax.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yronapHas
IpU3Ma; TPaHU U OCHOBAHUS MPU3MBL;, NpsMas U HAKJIOHHAs MPU3MbL, OOKOBast U
MOJIHAS OBEPXHOCTh PU3MBI. [Tapannenenunen, IPSIMOYTOJIHBIN
napajuienenunea U ero cpoicrtsa. Ilupamupa: N-yronpHas nupamujaa, TpaHd U
OCHOBaHUE MHUpPaMUbl; OOKOBAsl U MOJIHAS MOBEPXHOCTh NMUPAMU/Ibl; IPaBUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJIEMEHTbl Hpu3Mbl M nupamuzasl. lIpaBuibHbIE
MHOTOI'PAaHHHMKH: NOHATHE MPABWJIBHOIO MHOIOIPAHHMKA; IIpaBWIbHAS IPHU3Ma U
MpaBWIbHAs MUPAMUJIA; NpPaBUJIbHAs TPEYroJibHash MNHUpaMHUAa W TPaBUIbHbBIN
TeTpasap; KyO. IlpeacraBieHune O mpaBUIbHBIX MHOTOIPAHHUKAX: OKTadJp,
nonexa’ip u ukocasap. CeueHus MpU3Mbl M IUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IUIOCKOCTH.  DJEMEHThl CUMMETpHM B  NHpaMHlax, Hapajliesenunenax,
MPaBUIbHBIX MHOTOIPAHHHUKAX.

Bbluncienre 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, IuMaroHalu, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSAMOW IPHU3MBI,
IUIOIIAAh OCHOBAaHMW, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW NHpPaMUBbI,
TeopeMa O IUIomand yceuéHHor nupamuiabpl. [lonstue o0 o0béme. OOBEM
MAPAMU/IbI, IPU3MBI.

[Tonobubie Tena B mnpoctpaHcTBE. (COOTHOLICHHS MEXIy IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.
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Tesia Bpalmenus

Humuaapuyeckast MOBEPXHOCT, oOpasytoiiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON MOBEepXHOCTU. llunuHap: ocHOBaHUS u
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAh OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepXHOCTH. KOHYC: OCHOBaHUWE M BEpIIMHA, 00pa3yroIasi
U OChb, IUIOWAAb OOKOBOW W TIOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC:
00pa3ymolre U BbICOTa; OCHOBAHMS U OOKOBAsI TOBEPXHOCTb.

Chepa n map: 1meHTp, paauyc, ITUaMeTp; IJIOMAIL MOBEPXHOCTH ChEpHI.



B3auMHoe pacronoxenue chepsl U IIIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
1011 Chephl.

N300paxeHue Te BpallleHus Ha I0CKOCTH. Pa3BépTka muinHApa U KOHYyCA.

KomOmHanmu Tenm BpalieHHs ¥ MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKOJO cdeprl; cdepa, BOHUCAHHAS B MHOTOTPAHHUK, WU TEIO
BpaIllCHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajiesienunena u ciaeactBus u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM Mmapa u momaas chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenns mwimHApa (TApAICTBPHO W TEPHCHAUKYJISIPHO OCH), CEUCHUS
KoHyca (TapayielbHO€ OCHOBAHHWIO M TIPOXOJAIIEE UYepe3 BEPIIUHY), CCUCHUS
mapa.

BeKTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m10cKkocTH U B pocTpaHcTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznojkeHre BEeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuino mapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBWJI JCUCTBUN ¢ BekTopamu. lIpsmoyrosipHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunater BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATaX. YTOn Mexay BekTopamu. CKaJaspHOE MPOW3BEICHUE BEKTOPOB.
Breruncienre yriioB Mexay TPSMBIMH M TUIOCKOCTSIMH. KoopauHaTHO-BEKTOPHBIN
METO/I TIPH PEIICHUH TCOMETPUISCKHX 3a]1ad.

IHJTAHUPYEMBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUsS MPOrpaMMbl y4yeOHOIro MpeaMeTa
«MaremaTnka» XapakTepU3yHTCS:

I'paknanckoe BocnuTanme:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMN 00YUAIOLIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOIO UYJ€Ha POCCUHWCKOrOo OOLIeCTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCH U TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

IIaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOILIJIOMY M HACTOSIIEMY POCCUMCKONW MAaTEMATUKHU, [IECHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTH)KCHHMH B APYTUX HayKax, TEXHOJOTHX, cdepax
YKOHOMHKH.



JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCHUICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOIO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKU U IESTEIbHOCTBIO
y4€HOI0; 0OCO3HAHHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyayIIETo.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHpPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, peLIeHnH, pacCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM pa3IMyHbIX BUAOB UCKYCCTBA.

Pu3nyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MAaTEeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0pOBOro u 6€30macHoro oopasa >Ku3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0pPOBbIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3rUecKoro
COBEpUICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIBHOMN
JEATEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymieit npodeccun W pealM30BbIBATH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HAMPaBICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUYECKON KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTAlMel Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHUM i1 pelieHus 3a7ad B
0o0JIaCTH  OKpYXKAroIIel cpeapl, IUIAHUPOBAHMUSI TOCTYNKOB M OIEHKH WX
BO3MOYKHBIX ITOCIIEICTBUUI JIJISL OKPYKAIOLIEN CPEIBI.

LleHHOCTH HAYYHOI'O NO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKHW Kak c]epbl 4YeloBEUECKOM JIesTEeIbHOCTHU, JTarnoB €€
pPa3BUTHUSI M 3HAUMMOCTH JUISI PA3BUTHS IUBUIM3AIMHU; OBJAJCHUEM S3BIKOM
MaTeMaTUKM U MAaTeMaTH4YECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYH) M HCCIEAOBATEILCKYIO JESATEILHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4EOHOIro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1)  VYuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYXCalowe2o  Mupa,  NpuMeHenue  J102U4ecKux,
UCC1e008amenbCKux onepayutl, yMeHut pabomamso ¢ ungopmayueti).

Bba3oBble Jioruyeckue JAeiicTBUS:

® BEBISBIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TMOHSATUN, OTHOIICHUN MEXIAYy MOHATUSAMU;, (POPMYIUPOBATH
OTpEJICICHUs]  MOHSATUN; YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(ukanmy, OCHOBAaHUA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

® BOCIpPUHUMATH, (OpPMyIUpOBaTH U  MPeoOpa3OBbIBATH  CYKJICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

® BEBISBIAThP  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemsiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEUHNIL;

® JenaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKITFOUCHHH 110 aHAIOTHH;

® TIPOBOJWTH CaMOCTOSITEITEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpPATH CIOCOO perieHus yuyeOHOUM 3a7adyu (CpaBHUBATh HECKOJBKO
BApUAHTOB peIIeHUs, BBIOUpATh HawboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBbIe uccieaoBarebLCKHeE AeiicTBUA:

® HCITOJIb30BaTh BOMPOCHI KaK MCCIIECIOBATEIBLCKHA WHCTPYMEHT ITO3HAHHS,
bopMyaMpoBaTh BOMPOCHI, (UKCHPYIOLIUME MNPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHECHUE;

® TIPOBOJUTH CaMOCTOSATEIEHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
O0OBEKTa, SBJICHHS, TMPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, POIIECCAMU;



® CaMOCTOSITENIFHO (hOPMYITHPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIHTATAM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

® [IPOTHO3UPOBATH BO3MOXXHOE Pa3BUTHUE IPOIIECCa, a TAKXKE BBIJIBUTATh
MPE/INOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nundopmanmeii:

® BBISBIATH ACPUITMTH MHPOPMAIUH, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BONPOC U JJI PEIICHUS 3a]1a4H;

e BbIOMpAaTh HWHGOPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM IPEICTABICHHUS,

® CTPYKTYypUpPOBaTh WHGOPMAIIUIO, IPEACTABIATH €€ B PA3NIUYHBIX PopMax,
WUTIOCTPUPOBATH TpaUueCcKH;

® OIICHUBATH HaIEKHOCTD uH(bOpMaIuu 1o CaMOCTOSITENIEHO
chOPMYIUPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCHL.

OOwmenne:

e BOCHpUHUMATh U (GOPMYIUPOBATH CYXACHUS B COOTBETCTBHH C
YCIOBUSIMHU U LIETSIMU OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpAXKaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX U MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0
XOJIy pellleHus 3ajaui, KOMMEHTHPOBATh MOTYYCHHBIN Pe3yibTarT;

® B X0JIe OOCYXKIEHHUs 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMBbI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMH JIPYTUX
YYaCTHUKOB JHayiora, OOHapy»XKUBaTh pa3inyue U CXOJICTBO TO3UIIUN; B
KOppEKTHOH Popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

® [MPEACTABISATH  PE3yJbTaTbl  pEIICHHs  3aJayd,  HKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTEIbHO  BbBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a/1ay PE3EHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.
CorpyaHnuvecrBo:

® TIOHMMaTh ¥  HCNOJb30BaTh  MpPEUMYyLIeCTBA  KOMAaHTHOW U
WHAMBHUIYaJIbHON pabOThI PHU pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOM JESATENbHOCTH, IUIAHWUPOBAaTh OPraHU3aLlUI0 COBMECTHOMN
paboThl, pacnpeaensTh BUAbl padoT, JOrOBapUBaTHCA, 00CY AATh MPOLECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

® y4YacTBOBaTh B IPYNIOBBIX (hopmax padboThI (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W HHBIE); BBINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJIMHHUPOBaTh CBOM JIEWCTBHS C JPYTMMH 4IE€HAMU KOMAaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuugarom

Gopmuposanue cMbICIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU,



Camoopranusanus:

® COCTaBJIATH IUIAH, aJITOPUTM pEIIECHUs 3a/1a4u, BEIOUpATh CIOCO0 pelleHus
C YYETOM MUMEIOLTUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YUETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH TIO3HABATEIBHON pedieKcHr Kak OCO3HAHHS
COBEpIIAEMBIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

® TMPEIBHUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIpU PEIICHUH
3a7la4l, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BBISBIICHHBIX TPY/THOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa IEIU U YCJIOBUSAM, OOBICHATH
MPUYUHBI JIOCTHXKEHHS WIM HEJAOCTHXKECHHUSI PE3ybTaTOB JEATEIbHOCTH,
HaxXOJUTh OIMUOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
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OnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CIIEICTBUSI W3 HUX IIPU PEIICHUU
r€OMETPUUECKHX 3a]1ad.

OnepupoBaTh NOHATUSAMU: MAPATIIETLHOCTh U MIEPIEHIUKYISIPHOCTD MPSIMbIX
U TUIOCKOCTEM.

KnaccudgunmpoBaTh B3aMMHOE PACHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSMU: ABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJa,
pebpo BYTpaHHOIO YIJIa; JUHEWHBIA YTroJl IBYTPAHHOIO YIJja; rpajycHas Mmepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKIIbIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPABUILHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHMKOB (TIMpaMHia; IpuU3Ma,
MPSIMOYTOJIBHBIN TapaJijIeNIeTHIe T, KyO).

KnaccugunupoBarsb MHOTOT'PaHHUKH, BBIOMpast OCHOBAaHUS JUTS
kiaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TPAaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJUICISIIUIIC bl ).

OmnepupoBaTh MOHATUSIMU: CEKYIIasi MJIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUST CEUEHUM, UCTIONB3YSI METOJ CJIC/IOB.

CTtpouTh CeUeHHUs] MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBITIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEkKHU K3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHUT
CBEpXY, COOKY, CHHUBY.

Pemiats 3a1aun Ha HAXOXKJAECHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3aM Win



QITOPUTMAaM, NPUMEHSSI W3BECTHBIC AHAIUTUYECKAE METOABI INPH PEIICHUH
CTaHAAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NPSMBIMU.

Pemarp 3a1aun Ha HaxOXKJAEHHE T€OMETPUUECKUX BEJIMYUH 1O 00pa3am Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJIUTUYECKHE METOABl IIPU PEIICHUU
CTaHAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPCIMBAIOIIMMHUCS TPAMBIMH, MEXKIYy MPSAMOA M  IUIOCKOCTBIO, MEKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbrancnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupamMpga) ¢ OpuMeHeHueM (OpMyJ; BBIUMCIATH COOTHOUIEHHS MEXIY
IJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU NTOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANoJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUSA
3aJ1aHbI B SIBHOH (hopme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOONTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKA3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMld W TPUMEHATb HU3YUYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHOM TMPOOJIEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

11 KJIACC
OnepupoBaTh TOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yromme
HWIMHAPUYECKONM  TMOBEPXHOCTH;  LWIMHIP;  KOHMYECKAass  MOBEPXHOCTb,

o0pa3yroire KOHUIeCKOH TOBEPXHOCTH, KOHYC; ceprudecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudunmpoBaTh B3auMHOE paciioiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CerMEHTA; IIapOBOM CJIOM, OCHOBaHHE IAPOBOTO CIIOS, BHICOTA LIAPOBOTO CIIOS;
1aPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIANM  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POpMyII.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpAILCHUS.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00BbEMaMHU
MOJIOOHBIX TEJI.

N300paxxkarh u3ydaemble (QUIYpbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHHU.

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa30BbIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMEHATH TPaBUIIO NapalIeIEUIEaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANnoJIararoluX HECKOJIbKO IIAroB PENICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pewate mpocreiiiliie reoMeTpUuyYecKUe 3a/laud Ha NMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemlatb 3agauM Ha [10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHUM W
HAXOXKJIEHUE TEOMETPUUYECKUX BEIMYUH MO 00pasiaM Wi aropuT™Mam, PUMEHSIS
M3BECTHBIC METO/IbI PH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aa4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOIUTH MpPUMEPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpPUPOAE H
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEeHHBIC 3HAHMUS HaA TMPAKTHUKE: aHAIU3UPOBATH pPEAbHBIC
CUTyalldd W TPUMEHSATh HM3Y4YCHHBIE TIOHSATHUS B TMPOIECCE IOMCKA PEIICHUS
MaTeMaTU4ecKu CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $3bIKE TE€OMETPHM, WCCIEA0BATh MOCTPOEHHBIE MOJEINA C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoJsmnyecTBo yacos ’ JIEKTPOHHbIE
Ne /it HaumenoBanue pa3aesioB U TeM KoHTpobHbIe (uudposbie)
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padéoTbI
pecypchbl
1 BBeneHue B cTepeoMeTpuio 10 https://resh.edu.ru
5 [IpsiMBIE U IITOCKOCTH B NMPOCTPAHCTBE. 12 1 https://resh.edu.ru
[TapamienbHOCTh NPAMBIX M INIOCKOCTEN
3 HepHeHHHIfyMpHOCTI’ MPAMBIX H 12 https://resh.edu.ru
MIJIOCKOCTEM
4 VYTIIbI MEXKY IPSIMBIMU | TTIOCKOCTSIMU 10 1 https://resh.edu.ru
5 MHororpaHHHKH 11 1 https://resh.edu.ru
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru
7 [ToBTOpEHUE: CEUCHHUS, PACCTOSHUS M YTIIbI 4 1 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 68 5

[TPOI'PAMME




11 KIIACC

KosmnuecTBo yacos JJIEKTPOHHBIE
Ne /it HaumeHnoBaHue pa3iejioB 1 TeM KoHTpobHbIe (uudposbie)
MPorpaMmbl Bcero o0pa3oBaTe/bHbIE
patéoTbI
pecypcsl
1 Tena BpammeHus 12 https://resh.edu.ru
2 OOBEMBI TET 5 1 https://resh.edu.ru
3 BeKTopsl 1 KOOPJAMHATHI B POCTPAHCTBE 10 1 https://resh.edu.ru
4 Hostopene, 0606IHCHPVI6’ 7 1 https://resh.edu.ru
CUCTEMaTHU3aLIMsl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10O 34 3

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

ara JJIeKTPOHHBbIE LU (PPOBHIE
u3ydeHusi oOpa3oBaTe/bHbIE PecypChl

OCHOBHBIE MMOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, II0CKOCTh, TPOCTpaHCTBO. [IpaBuiia
N300pKCHUS Ha PUCYHKAX: N300payKeHUS
TJIOCKOCTEH, TTapajuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

https://resh.edu.ru/subject/le
sson/4756/start/203542/

[lonsTus: ICPCCCKAaromMrCCs IMIOCKOCTH,
ICPCCCKAOIIUCCA IIpsAMasd U IINIOCKOCTb
ITonsTus: MEPECCKAIOIMUCCS IIIIOCKOCTH,
MEPECCKAOMUCCH IpAMas U MIOCKOCTb

3HAKOMCTBO C MHOTOIpPaHHUKaMHU,
M300paKeHNEe MHOTOTPAaHHUKOB HA PUCYHKAaX,
Ha MPOEKIIMOHHBIX YEPTE)KAX

HauanbHble cBeieHUS 0 KyOe U upamMu/ie, ux
pa3BEpTKU U MoAeau. CeueHus
MHOTOTPaHHHUKOB

HauanbHble cBeieHUS 0 KyOe U mupamMuie, ux
pa3BEépTku U moAenu. CeueHus
MHOT'OTPaHHHUKOB

https://resh.edu.ru/subject/le
sson/4912/start/23573/

[TonsiTne 06 akCHOMAaTUYECKOM MTOCTPOCHUN
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUH U
CJIEICTBUS U3 HUX

[TonsaTne 060 aKCHOMAaTHYECKOM IMOCTPOCHHUHU



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/

CTCPCOMCTPHUH: AKCUOMBI CTCPCOMCTPHUU U
CJIICOCTBUA N3 HUX

[TonsiTue 06 akcHOMaTHYECKOM MOCTPOCHUHU

9 CTEPCOMETPUH: AKCHOMBI CTEPEOMETPUH H 1
CIICJICTBUS U3 HUX
[ToHsTHE 00 aKCHOMATUYECKOM ITOCTPOCHUHU
10  crepeomeTpuH: aKCHOMBI CTEPEOMETPUH U 1
CIICJICTBUS U3 HUX
B3aumHoOe pacmonoxeHue NpsiMbIxX B https://resh.edu.ru/subject/le
11  mpocTpaHCTBE: IepeceKaroIuecs, 1 sson/6133/start/272668/
napajuieNIbHbIe U CKPEIIMBAIOIINECS MPSIMbIE
[MapannenbHOCTh MPSMBIX M ITIOCKOCTEH B https://resh.edu.ru/subject/le
12  mpocTpaHCTBE: apasuieIbHbIC IPSIMBIE B 1 sson/6065/start/125651/
IPOCTPAHCTBE; NAPAILICILHOCTh TPEX MPSIMBIX
[MapanienbHOCTh NPSMBIX M IFIOCKOCTEH B
13 | mpoctpanctBe: [lapannenbHOCTh IPAMOi 1 1
TUTOCKOCTH
14 Yrusl ¢ coHanpaBlIeHHBIMU CTOPOHAMU 1
15 | VYros Mexay npsiIMbIMU B TPOCTPAHCTBE 1
16 | Yrom Mexay NpsSIMbIMHU B IPOCTPAHCTBE 1
17 [MapanienbHOCTh TUIOCKOCTEH: MapalieIbHbIe 1 https://resh.edu.ru/subject/le
IJIOCKOCTH sson/6129/start/131672/
18  CaoiicTBa mapauieIbHBIX TIOCKOCTEH 1
19 [pocTetiniue mpocTpaHCTBEHHBIC QUTYPHI HA 1 https://resh.edu.ru/subject/le
TUTOCKOCTH: TETPadp, KyO, Mapasuieenumne/I sson/5444/start/221486/
20 | Iloctpoenue ceueHmit 1
21 IloctpoeHue ceueHui 1




KontponsHas padota no teme "lIpsimbie u

22 MJIOCKOCTH B mpocTpaHcTBe. [lapamienbHOCTh
IPSIMBIX U IJIOCKOCTEN"
93 [TeprneHauKyISIpHOCTD MPSMOM U IIOCKOCTH: https://resh.edu.ru/subject/le
HEPIICHIUKYIIIPHBIC IIPSIMbIE B IIPOCTPAHCTBE sson/4724/start/20411/
24 [psiMbIe TapasuIenbHbBIC U TIEPIICHTUKY IS PHBIC https://resh.edu.ru/subject/le
K TUIOCKOCTH sson/4748/start/20810/
o5 [IpsiMble MapasuieNbHbIe ¥ EPICHIUKYIISIPHBIC
K TUIOCKOCTH
26 [Ipu3HaK MepreHAUKyYISIPHOCTH MPSIMOU https://resh.edu.ru/subject/le
IJIOCKOCTH sson/4757/start/20566/
97 [Ipu3HaK mepreHauKyISpPHOCTH MPSIMO 1
TUIOCKOCTH
8 Teopema o npsIMOI NEPIEHAUKYISPHON
TUIOCKOCTH
29 Teopema o npsIMOI NEPIEHAUKYISIPHON
TUIOCKOCTH
30 Teopema o npsiMOM NEPIEHAUKYIISIPHON
TUIOCKOCTH
[eprieHAUKYJISAp ¥ HAKIOHHBIC: PACCTOSHHUE OT https://resh.edu.ru/subject/le
31  TOYKH JI0 IUIOCKOCTH, PACCTOSTHHE OT MPSIMOM sson/6127/start/221519/
710 TUIOCKOCTH
[eprieHAUKYIISp U HAKIIOHHBIC: PACCTOSIHUE OT
32  TOYKHM JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOI
10 TUIOCKOCTHU
[lepnieHAUKYIAp U HAKIIOHHBIE: PACCTOSIHUE OT
33 | TOYKH JI0 MIOCKOCTHU, PACCTOSIHUE OT MPSMOM

J0 IINIOCKOCTH



https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

HepHCH,ZII/IKy.TDIp N HAKJIOHHBIC: PACCTOAHUC OT

34 TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 1
710 TIOCKOCTH
35 VYTIIbI B IPOCTPAHCTBE: YTOJI MEXKIY MIPSIMOU U 1 https://resh.edu.ru/subject/le
IUTOCKOCTBIO sson/6063/start/21120/
36 JIBYyrpaHHBIN Yo, IMHEHHBIN yToJ 1 https://resh.edu.ru/subject/le
JIBYTPaHHOTO yTJia sson/6063/start/21120/
37 JIByrpaHHbIi yroJ, JUHEUHBIN yroj 1
JIBYTPAHHOTO yTJIa
38 [leprieHIUKYISIPHOCTD TUIOCKOCTEN: MTPU3HAK 1
NEPIEHIUKYIAPHOCTH ABYX TIOCKOCTEH
39 [eprieHAUKYIAPHOCTH MJIOCKOCTEN: IPU3HAK 1
NEePIEHANKYISIPHOCTH JIBYX TUIOCKOCTEH
40 [leprieHIUKYISIPHOCTD TUIOCKOCTEN: MTPU3HAK 1
NEePIEHANKYISIPHOCTH JIBYX TUIOCKOCTEH
41 Teopema 0 TpEX MEpPIEHIUKYISIpax 1
42  Teopema 0 TpEX MEPICHIUKYISIpaxX 1
43  Teopema 0 TpEX MEPICHIUKYISIpaxX 1
KonTtponbHas padoTta no remam
44 "IleprieHANKYASIPHOCTD MPSIMBIX U 1
miockocTer" u "YTibl Mexay NpSIMbIMU U
MJIOCKOCTAMM"
[ToHsITHE MHOTOTPAHHUKA, OCHOBHBIC https://resh.edu.ru/subject/le
g5 OTIEMEHTBI MHOTOrPAHHHKA, BHITYKIIbIE 1 1 sson/6018/start/221550/
HEBBIMTYKJIbIC MHOTOTPAaHHUKH; pa3BEPTKA
MHOTOTPaHHHUKA
46  Ilpu3ma: n-yroyibHasi mpu3Ma; TPaHu U 1 https://resh.edu.ru/subject/le




OCHOBAHUs IPU3MBI; IIPSAMAasi U HAKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASI IOBEPXHOCTh
IIPU3MBI

sson/5443/start/21270/

47

48

[Tapannenenunen, npsAMOYTOJIbHBINA
IapajiyIeIIeIUIE]] U €r0 CBOUCTBA
[Inpamuza: n-yrojpHass nupaMua, TpaHy u
OCHOBAaHME NMUPAMUJIbL; OOKOBAs U MOJIHAS
MTOBEPXHOCTH MUPAMU/IBI; PABUJIbHAS U
yCeu€HHas upamua

https://resh.edu.ru/subject/le
sson/5866/start/221576/

49

[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSTHE
PaBUJILHOTO MHOTOTPAHHUKA; MPAaBUIIbHAS
pU3Ma ¥ paBUiIbHAS TUPAMUJIA; PABHIbHAS
TPEYToJIbHASI MUPAMHUJIA U TIPABUITHHBIN
TeTpas’ip; Kyo

https://resh.edu.ru/subject/le
sson/4023/start/149352/

50

51

52

[IpencraBiieHre O MPaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, T0JASKadAp U
HUKOCadIp.

CumMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENBHO TOYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHl CAMMETPUHN B MUPAMUIAX,
napasuiesIenuneax, MpaBUiIbHbIX
MHOTI'OTPaHHHUKAX

Breruucienne 3;1eMEeHTOB MHOTOTPaHHHUKOB:
pé0pa, nuaroHasu, yribl

53

[Tnomaas 60KOBOY MOBEPXHOCTH M TIOJTHOM
ITIOBEPXHOCTH IPSIMOM IIPU3MBI, IIJIOIIAb
OCHOBaHUi1, TeopeMa 0 O0KOBON MOBEPXHOCTH
IPSAMOU NTPU3MBI




[Tnomaas 60KOBOM MOBEPXHOCTU U
MTOBEPXHOCTH MPABUIILHON MUPAMU/IBI,

>4 TeopemMa O TUIOIaar OOKOBOM TTOBEPXHOCTH 1
YCEUEHHON MTUPAMUIBI
KoHTpoipHas padoTta 1mo Teme
o "MHororpaHHuku" 1
-, https://resh.edu.ru/subject/le
56 | Homstrue 06 0bméme L <son/4904/main/280330/
) https://resh.edu.ru/subject/le
Sf  O0bM mupamiel . sso%/4904/start/28033g3/
58 | OO0BEM mupamMuabl 1
59  OO0BéM mupamMuIsl 1
60 | OOBEM mupamMuabl 1
) https://resh.edu.ru/subject/le
61 Obrem mpusm: . sso%/5629/start/23082}
62 | OO0BEM MPU3MEI 1
63  OO0BEM mpU3MBI 1
64 KoHnTtponbsHas padota o teme "OO0bEMBI 1
MHOT'OTPaHHHUKOB"
[ToBTOpEeHUE, 0000IIEHNE CHCTEMATH3AITUS
65 3nanui. [locTpoeHue ceueHuii B 1
MHOTOT'PaHHHUKE
[ToBTOpEeHUE, 0000IIEHNE CHCTEMATH3AIUS
3HAHWUU. BBIYKCIIEHNE PACCTOSIHUN: MEXKTY
66  nByMst TOYKaMu, OT TOUKHU JIO MPSMOM, OT 1

TOYKH A0 INNIOCKOCTH, MCIKOY
CKPCIIMBAONIMMHUCA TTPAMBIMHA




67  Uroromas koHTpoJbHas paboTa

[ToBTOpenue, 0000IIEHNE cUCTEMAaTH3aLUS
3HaHUU. BeIYnCIEeHNE YIIIOB: MEXAY

68 | ckpemuBarOUMMHCS MPSMBIMU, MEXTY
IIPSIMOM U INTIOCKOCTBIO, JIBYTPAHHBIX YIJIOB,
YTJI0B MEXAY IIIOCKOCTSIMHU

OBUIEE KOJIMHECTBO YACOB I10
[TPOIPAMME

68




11 KIIACC

KoanyecTBo 4acosB

Ne ara JJIeKTPOHHBbIE UM (PPOBBIE
n/m Tewa ypoka Bcero Kontposnubre fll3y'{eﬂl/lﬂ OﬁpaSOI;aTeHbHIII)Ie(b[E)ecypCLI
padoThI
1 Cdepa u map: neHTp, paguyc, AMaMeTp; 1 https://resh.edu.ru/subject/le
IUTOIIA/Ib TOBEPXHOCTH CEpHhI sson/4034/start/22791/
B3anmMHoe pacrionoxenue chepsl u https://resh.edu.ru/subject/le
2  IUIOCKOCTH; KacaTelIbHas MIOCKOCTh K cdepe; 1 sson/5525/start/22875/
II01Ia1b Chepsl
3 N3o6paxkenne cdepsl, mapa Ha MIOCKOCTH. 1
Ceuenus mapa
[MunmuHIprYecKas MOBEPXHOCTh, 00pa3yoIIne https://resh.edu.ru/subject/le
4 UJIMHAPUYCCKON TTOBEPXHOCTH, OCh 1 sson/6300/start/22490/
ITHHAPHUYECKON MOBEPXHOCTH
[{unuHap: ocHOBaHMS U OOKOBasl MOBEPXHOCTb, https://resh.edu.ru/subject/le
5 o0Opa3yroias U 0Ch; IIoIIaab OOKOBOH U 1 sson/6300/start/22490/
ITOJTHOW MOBEPXHOCTH
N300pakeHue MUINHAPA Ha TUIOCKOCTH.
5 Pa3BépTka nuiauHapa. CedeHus [MUIHHIPA 1
(TUTOCKOCTBIO, MApATIICIIHHOMN WIIH
HEPIEHANKYIIIPHON OCH IAIMH/IPA)
KoHnueckast MoBEpXHOCTh, 00pa3yromue https://resh.edu.ru/subject/le
7  KOHHMYECKOW MOBEPXHOCTH, OCh M BEPIIHHA 1 sson/4903/start/22646/
KOHUYECKOUN MTOBEPXHOCTHU
Konyc: ocHOBaHuWe 1 BepinHa, oOpa3yromias u https://resh.edu.ru/subject/le
8 OCBb; ILIOIIAb OOKOBOM U IOJIHOM 1 sson/4903/start/22646/

IMOBCPXHOCTHU




VYceuéHHBIN KOHYC: 00pa3yIoIIye U BhICOTA;

d OCHOBaHMsI 1 OOKOBasi MOBEPXHOCTh
N300pakeHre KOHyca Ha TIOCKOCTH. https://resh.edu.ru/subject/le

10 PasBéprka konyca. CeueHust KOHyca sson/5525/start/22875/
(MJIOCKOCTHIO0, MapaieIbHON OCHOBAHUIO, U
MJI0CKOCTBIO, MPOXOISIIEH Yepe3 BEPIIUHY)

11 KomOuHanus e BpalieHus u https://resh.edu.ru/subject/le
MHOTOTPaHHHKOB sson/4906/start/84087/
MHororpanHuK, OMMUCAHHBIN OKOJIO CQEPHI;

12 cdepa, BrucanHasi B MHOTOTPAHHUK UITU B TEJIO
BpaICHUS

13 [Tonsitue 00 00béMe. OCHOBHEIC CBOMCTBA https://resh.edu.ru/subject/le
00BEMOB Ten sson/4904/start/280336/

14 OBbém mumHApa, Komyca https://resh.edu.ru/subject/le

’ sson/5629/start/23082/
) https://resh.edu.ru/subject/le

15 O6nem mapa u noman: cheps: sson/4910/start/23238/
[Togo6HBIE TEeNa B IPOCTPAHCTBE. https://resh.edu.ru/subject/le

16  COOTHOIICHHUS MEXTy TUIOIIA MU sson/4046/start/23207/
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TEI

17 KonTtponwshas pabora o temam "Tena
BpameHus" u "O0beMbl Tea"

18  BekTop HA MIOCKOCTH M B POCTPAHCTBE https://resh.edu.ru/subject/le

sson/4758/start/21648/

19 CnoxeHue u BEBIYUTAHUE BEKTOPOB

20 VMHONeHUE BeKTOpa Ha MHCIIO https://resh.edu.ru/subject/le

sson/5723/start/149167/




Paznoxenne BekTopa o Tpém

21  HEKOMIUIaHAPHBIM BekTOpaM. [IpaBuiio
napaJuiesenumnea
29 Perienne 3amay, CBI3aHHBIX C IPUMEHEHHEM https://resh.edu.ru/subject/le
IIPAaBUII JCHCTBHIA C BEKTOPAMH sson/6404/start/132055/
[IpssMoyronbHAsE CUCTEMa KOOPIUHAT B https://resh.edu.ru/subject/le
23  mpoctpancTBe. KoopauHaTel BeKTOpa. sson/5724/start/21892/
[Ipocreitmme 3aaaum B KOOpAMHATAX
24 Yron mexay Bekropamu. CraispHOe
POMU3BEICHNE BEKTOPOB
o5 BhIunciieHne yriaioB MeXIy MPSIMBIMHU K
IUTOCKOCTSAMU
26 KoopanHaTHO-BEKTOPHBIN METOJI ITPH https://resh.edu.ru/subject/le
pEIICHUH TEOMETPUICCKHX 3a/1a9 sson/6083/start/149229/
27 KoutponbsHas pabota o reme "BekTopsl u
KOOpAWHATHI B IpOoCcTpaHcTBe"
[ToBTOpEHME, 0000IIECHUE M CHCTEMATH3AIUS https://resh.edu.ru/subject/le
28  3Hanmil. OCHOBHBIC QUTYPHI, (PAKTHI, TEOPEMBI sson/4911/start/23300/
Kypca IIaHUMETPHH
[ToBTOpEHME, 0000IICHUE M CHCTEMATH3AIHS https://resh.edu.ru/subject/le
29  3uanwit. OcHOBHBIC QUTYPBI, (DAKThI, TECOPEMBI sson/5732/start/23384/
Kypca MiIaHUMETPHH
[ToBTOpCHME, 0000IICHUE M CHCTEMATH3AIUS https://resh.edu.ru/subject/le
30 3HaHwMii. 3a1a4M MJIAHUMETPUU U METOBI UX sson/5754/start/149257/
peLIeHHs
[ToBTOpeHue, 000OIICHNE  CUCTEMATU3AIHSI
31 3HaHWil. 3a7a4M TUIAHUMETPUH U METOJIbI UX

penieHus




[ToBTOpEeHue, 0000IIEHNE U CHCTEMATU3AIIHS

32  3uHaHuil. OcHOBHBIE PUTYPBI, (haKThI, TEOPEMBI 1
Kypca CTepeoMeTpUn

33 Uroromas koHTpoJbHas padoTa 1

34 HOBTOPGHHC, 000011IeHrE U CHCTEMAaTH3aITHS 1
3HAHWUI

OBILIEE KOJIMYECTBO YACOB IIO 34

I[TPOI'PAMME




PABOYAS ITPOT'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTHUKA»

HEJIM U3YYEHUS YYEBHOI'O KYPCA

VYyebnsiii kypc «BeposiTHOCTh M CTAaTUCTHKA» 0Aa30BOr0 YPOBHS SIBISETCS
MPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOW mikoibl. Kypc mpemHazHaueH myis (GOpMUPOBAHUA y OOyUYaIOIIUXCS
CTaTUCTUYECKOM KYJBTYpbl M IIOHUMaHHS POJM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOT0 MHCTPYMEHTA I M3y4eHUsl CIy4dailHBIX COOBITH, BEIUYUH U
npoueccoB. Ilpu m3yueHum Kypca oOoOramaroTcsi MPEACTaBICHUS YYalluxcs O
METOJAX UCCIENOBAHNS U3MEHYMBOTO MUPA, Pa3BUBAETCS IIOHUMAHNE 3HAYMMOCTH
U OOIIHOCTM MaTEMaTUYECKHX METOJOB MO3HAHUA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJICHO Ha 3aKPEIUICHWE 3HAHUM, NOJYYEHHBIX IPH
U3YYEHUU Kypca OCHOBHOMW IIKOJIBI M HA Pa3BUTHE IIPEACTABICHUNA O CIIy4alHBIX
BEIMYMHAX M B3aUMOCBA3AX MEXIAY HUMU Ha BAXKHBIX IPUMEPAX, CHOKETBI
KOTOPBIX ITOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJISIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT U CTAaTUCTUKa» CpelHEN IIKOJbl Ha 0a30BOM YpPOBHE BBIJCIICHBI
CICAYIOIIME OCHOBHBIE cojiepKaTeabHble JMHUU: «ChoydailHble COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyro d4acth Kypca 3aHMMAaeT HM3y4EHUE TIE€OMETPUYECKOTr0 U
OMHOMMAJILHOTO pAcHpe/iesIeHUid U 3HAKOMCTBO C MX HEIMPEPHIBHBIMU AHAJIOTAMH
— IOKa3aTeJIbHBIM U HOPMAJIBHBIM PACTIPEICICHUSIMU.

Copepxxanne nuHuM «CiydailHble COOBITHSI U BEPOSITHOCTU»  CITY)KHUT
OCHOBOW JjIs1 (hOPMHUPOBAHMSI TIPEJICTABICHUNA O pacHpeliesICHUU BEPOSTHOCTEH
MEXy 3HAUCHUSAMU CIy4YalHbBIX BEJMYMH, a TAKXKE 3Ta JIMHUSA HEoOXoJuma Kak
0aza Uil W3ydeHHs] 3aKOHa OONBIIMX YHcel — (yHIAMEHTAJIBHOTO 3aKOHA,
NEHCTBYIOIIEr0 B TMpHPOAE M OOIIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3ak0H OOJIBIIUX YHCEN MpeJiaraeTcsi B 03HAKOMUTENbHOM
dbopMe ¢ MUHMMAaJIbHBIM HUCITOJIb30BAHUEM MaTEMaTHUECKOro (hopMaan3Ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYalHBIMH  BEJIMYMHAMU,
aKLIEHTUPYIOT BHHMAaHHME IUKOJHbHUKOB Ha OMMCAHUU M HM3YUYCHHUM CIyYalHbIX
SBJICHUA C MOMOIIbI0 HENpPepbIBHBIX (QYyHKIUH. OCHOBHOE BHUMAaHUE YJEseTCs
MMOKA3aTEIIbHOMY M HOPMAJIbHOMY PACIpPENECIEHUSAM, MPU ATOM MPEANOIaracTcs
O3HAKOMUTEIBHOE HW3Y4YeHUE Marepuanga ©0e3 J10Ka3aTelbCTB IMPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM I1IJIAHE

Ha wuzyuenue kypca «BeposSTHOCTb M CTaTHCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCA | Yac B HENENI0 B TEUCHHE KaXKIOTO rojga oOydeHus, Bcero 68
y4eOHBIX YacCoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBnenre MaHHBIX C TMOMOINbIO Tabmui u auarpamm. CpeaHee
apuMeTuyecKoe, MeauaHa, HauOoJblllee W HaWMEHbIlee 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YalHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (Mcxonbl). BeposTHOCTH ciiydallHOro coObITHS. BiIM30CTh 4YacTOTHI U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI  C  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU  COOBITUAMH.  BeposTHOCTM  COOBITMII B ONbBITaX C
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIIOIOKHbBIC
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydamHOro
sKcriepuMenTa. @opmyiia MoTHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KomMOunaropHnoe npaBuino ymHoxkenus. [lepecranoBku u ¢akropuai. Yucno
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BennuuHa. PacnpenenmeHune  BeposTHOcTed.  [[marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

HucnoBble  XapakTEPUCTUKH  CIYYaWHBIX  BEJIMYMH: MaTEMaTUYECKOe
OXXMJAHUE, JUCHEPCUs U CTAHAAPTHOE OTKIOHEHHWE. IlIpumepsl mNpuMeHEeHUs
MAaTEMATUYECKOTO OXXUIAHKS, B TOM YHUCIIE B 3aJa4ax U3 MOBCEIHEBHOW JKU3HU.
Marematnyeckoe OxujaHue OWHAPHOW CIy4yalHOUW BeNMWYWHBI. MaTemMaTtndeckoe
OXXMJAHUE CYMMBI CJIy4alHBIX BEJIMYMH. MaremMaTndyeckoe OXUJIaHUue |
JUCTIEPCHS TEOMETPUIECKOTO M OMHOMHUATILHOTO PACTIPEICTICHHM.

3akoH OOJBIIMX 4YHCEl M €ro poJib B Hayke, MPUpPOJE U OOIIECTRBE.
Br100opouHbIit METO/ MCCIIEAOBAHUM.

[Ipumepsl HENpephIBHBIX ClOydauHbIX BeaudyuH. [loHsATHE O IIOTHOCTH
pacopezaeneHus. 3aaaun, TPUBOIAIINE K HOpMaJIbHOMY pacnpenenenuto. [lonarue
0 HOPMaJIbHOM pacIpeaeICHNH.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTrpaMMbl yueOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
W OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOINECTBA, TMPEICTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLEenyp TpaXIaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI H Mp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

JcTeTu4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryisipHas busnueckas AKTHUBHOCTD); busrgecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeir mnpodeccnr W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHMYeCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 HAa MPOTSHDKEHUH BCEW JKM3HU; TOTOBHOCTHIO K AKTHUBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTEMAaTUYECKOM HAIIPaBICHHOCTH.



JKO0JIOrHIYeCKO€e BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeIbl, OCO3HAaHHEM TJ00aJbHOrO XapaKTepa JKOJIOTHYECKHUX  IPOOJIeM;
OpHEHTaleld Ha NMPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHM JIJIS pElICHUsS 3a1ad B
00JaCTH  OKpY)KAIOIICH Ccpeibl, IUIAHHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX ITOCJICICTBHH JISI OKPYKAIOIEH CPeJIbl.

IleHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [WBUIN3AINAW;, OBJAJACHUEM S3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysnbTaThl OCBOEHMS MPOrpaMMbl Yy4eOHOTO IMpeaMeTa
«Marematuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.
1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).
ba3oBble 1ornyeckue qeicTBus:
® BBISIBIIATHh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTpEJeICHUs]  TMOHSATUW; YCTAHABIMUBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;

® BOCIpUHUMATh, (QOPMYITUPOBATH U  TPEOOPA3OBHIBATh  CYKICHUS:
yTBEpAUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YacCTHBIE WU OOIIHE;
YCIIOBHBIE;

® BBISBIATh  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJACHHSIX U YTBEPKICHHSIX;
npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

® JenaTh BBIBOABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUU;

® [IPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,



MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BHIOMpPATH CMOCOO pemieHust yueOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Haubonee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTelbCcKHe 1eiiCTBUS:

® HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOIPOCH], (UKCUPYIOIIUE MTPOTUBOpPEUHE, MpolIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

® TPOBOAUTH CaMOCTOSITEJIBHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIro
O0OBbEKTa, SIBJIECHHUSA, NPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

® CaMOCTOSITENBLHO (POopMyIMpOBaThH 0OOOIIEHUS 1 BBIBOJIBI IO Pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

® IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoOllEcca, a TaKXKe BbIJABUIaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nundopmanueii:

® BBIIBIATH JAePUIMTHI UHPOPMALIUU, TAHHBIX, HEOOXOAUMBIX JUISI OTBETA
Ha BOIPOC U AJIA PELICHUS 3a]a4H;

e BBIOMpAaTh WHOOPMAIIMIO W3  HCTOYHHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

® CTPYKTYpPUPOBaTh HH(POPMAIIHIO, MPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUueCcKH;

® OIICHUBATH HaIEKHOCTD uHpopmanuu 1o CaMOCTOSTEJIbHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

Oo0wmenne:

® BOCIpPUHUMATh U (POPMYIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U TICJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, J1aBaTh IMOSCHEHUS 10
XOJIy pelIeHus 3aaui, KOMMEHTHPOBATh MOTYYCHHBIN pPe3yibTarT;

® B X0jie O0CYXXJIeHH 3a7aBaTh BOIIPOCHI MO CYLIECTBY 00CYkKIaeMOI TEMBI,
poOJIeMbl, peIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HAa MTOUCK
pEIlIeHUs; COMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSIMH JIPYTHX
YYaCTHUKOB JHaliora, oOHapyXKUBaTh pa3udyhe U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOI Gopme popMynupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,



® TMIPEACTABNIATH  PE3yJbTAaThl  PEIICHUS 3a7a4H, IKCIIEPUMEHTA,
UCCJICIOBAHMS,  TIPOEKTa;  CaMOCTOSTECIIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YIETOM 3aJ1a4 IIPE3EHTAIMH U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHu4ecTBoO:

e IIOHMMAaTb H  HCIOJB30BATh NPEUMYIIECTBA  KOMAHAHOW U
WHIWBUTyaIbHON PabOThI MPU PENICHUH YICOHBIX 3a71a4; TPUHUMATH 11EJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNATh BUABI PabOT, TOrOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOICH;

® y4acTBOBaTh B I'PYIMIMOBKIX popMax padoThl (00CYKIeHHS, 0OOMEH MHEHUH,
«MO3TOBBIC INTYPMBD» W HHBIC); BBINOJHATH CBOIO YacTh pabOTHI M
KOOPAMHUPOBAaTh CBOM JICUCTBUS C JPYTMMH YICHAMH KOMAaHJBI;
OIICHUBATh KAa4ECTBO CBOCTO BKJIAJIa B OOMIMNA MPOIYKT IO KPUTEPHIM,
c(hOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIMUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpPMAIIH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMU TO3HABATEIbHOM pediaeKcuu Kak OCO3HAHMS

COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca M
pe3yJibTata peleHus MaTeMaTUIeCKOM 3a/1auu;
® TMPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPHU PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJICHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IIEJIM W YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHKEHHSI WIM HEIOCTHKECHHS PE3yJbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KVIACC

YuTaTh U CTPOUTH TAOJIMIIBI U TUATPAMMBL.

OnepupoBaTh  TMOHATUSIMHU:  CpeAHee  apudmerhyeckoe,  MeIHUaHa,
HauOoJIbIIIee, HAMMEHBIIIEEe 3HAYCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CiIy4yalHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIM HMCXOMA) CIyYaHOTO OIIbITA;
HaXOJHUTh BEPOATHOCTU B OMBITAX C PABHOBO3MOXHBIMU CITyYalHBIMU COOBITUSIMU,
HAaXOJUTh W CPAaBHUBATh BEPOSITHOCTA COOBITUHA B M3YYCHHBIX CIIyYaHBIX



DKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh coOOBITHS: IepeceueHne U OOBbeAMHEHHE
JNaHHBIX  COOBITHH, COOBITHE, NIPOTUBONOJOXKHOE JAaHHOMY  COOBITHIO;
[0JIb30BaThCs AuarpaMMamMu Jiliepa U GpOpMyJIOoN CII0KEHHUS BEPOATHOCTEN NpHU
pelIeHnu 3a1ad.

OmnepupoBaTh MOHATUSIMU: YCIOBHAsl BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO IPABHUIIA YMHOXKCHHS, C ITOMOIIBIO J€peBa
CJIy4allHOTO OIbITA.

[IpumMeHsATh KOMOMHATOPHOE NPABUIIO YMHOKEHHUS [IPU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HUCIBITAHMS, CEPHS
UCIIBITAaHUM, yCIeX W HeyJaya; HaxOJuUTb BEPOSTHOCTU COOBITUH B cepuu
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCIIBITaHUN bepHyum.

OnepupoBaTb  MOHATUSAMH:  CIydalHas  BEJIHMYMHA,  PACIPEICICHUE
BEPOSATHOCTEN, 1UarpaMMa pacIlpeIeIeHus.

11 KIIACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAUEHUH  CIy4yallHOW  BEJIMYUHBI 110
pacIpenesIeHUI0 WM C TIOMOIIBIO TUAarPaMM.

OnepupoBaTh MOHATUEM MATEMATHUYECKOTO OXKUAAHUS; TPUBOJAUTH PUMEPHI,
KaK MPUMEHSIETCS MATEeMAaTHYECKOE OKHUJAHUE CIIy4ailHOM BETWYMHBI HAXOJIUTh
MaTEeMaTUYECKOEe 0KHUJIaHUE 10 TAHHOMY PACIIPEEIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

HMeTh npeAcTaBiIeHUE O HOPMAJILHOM PacTpeeIeHHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB 3HeKTp0HHBIe
Jl:;-)l'[ HaumeHnoBaHnue pa3aesioB U TEM IPOrpamMmMmabl Beero KOHTpOJ]beIe HpaKTH"IeCKI/Ie f)];];(iil)fOOBBal')TI:J)'IBHLIe
padoTshI padoThI pecype
1 [IpeacrariieHre JaHHBIX U OMKUCATEIIbHAS 4 https://resh.edu.ru
CTaTHCTUKA
Cry4aliHbl€ ONBITHI U CITy4aliHbIE COOBITHS,
2 OTIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTapHBIMU 3 1 https://resh.edu.ru
UCXOJIaMU
3 Ormepanuu Ha COOBITUSIMH, CIIOKCHHE 3 https://resh.edu.ru
BEPOSITHOCTEH
YcnoBHAsI BEPOSITHOCTb, IEPEBO CIIYYaHHOTO
4 OIbITa, POPMYJIa TIOTHON BEPOSTHOCTH U 6 https://resh.edu.ru
HE3aBUCUMOCTh COOBITHIA
5 DJIeMEHTH KOMOWHATOPUKH 4 https://resh.edu.ru
6 CepuH MOCIIeIOBATEIILHBIX UCITBITAHHUH 3 1 https://resh.edu.ru
7 CrnyyaiitHble BEJTMUMHBI U pacIpeciiCHUs 6 https://resh.edu.ru
8 O00011IeHHE M cUCTEMATU3ALUA 3HAHUI 5 2 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 34 9 5

[TPOI'PAMME




11 KIIACC

KosmuecTBo yacos JJIeKTPOHHBIE
Nen/m  HammeHoBaHuUe pa3/iesioB M TeM NMPOrPaMMbl Beero KOHTpOJILHDIE Mpakriueckue E)I%I/I;C;TOOBB;TISILHBE
padoThI padoThI pecypebi
1 MaremaTnyeckoe 0KUIAHNE CIIy9aHON 4
BEJINYUHBI
5 I[che})cnfl Y CTaHJIapTHOE OTKJIOHEHUE 4 1
CITy4yallHOW BEJIMUUHBI
3 3aKoH OOJIBIINX YHCEI 3 1
4 HenpeppiBHBIE CTydaliHbIE BETUYHHBI 2
(pactpeneneHust)
5 HopmanbsHoe pacnipenesieHus 2 1
5 [ToBTOpEHUE, 0606H.[CHI:I€ u 19 2
CHUCTEeMAaTHU3alMs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10O 34 5 3

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB 3JIeKTp0HHbIe
11/-11 Tema ypoka Bcero Kontpoapnbie  Tlpakruyeckue il:?yT'?eHHﬂ gg[()l;g?)l:;fenbﬂme
padoThI padoThI pecype
[TpeCTaBienHe AAHHBIX ¢ https://resh.edu.ru/sub
1 HOMOIIBIO TAGAIL 1 AHATPAMM 1 ject/lesson/3751/start/
326748/
Cpennee apudmernyeckoe, https://resh.edu.ru/sub
MeIraHa, HauOOoJIbIIee U ject/lesson/4726/start/
2 HaWMEHBIIICE 3HAUCHUS, pa3Max, 1 198194/
TUCTIEPCHS, CTAHIAPTHOE
OTKJIOHEHUE YUCITIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeauaHa, HanOoIbIIee 1
3 HaWMEHBIIICe 3HAUCHUS, pa3Max, 1
TUCTIEPCHS, CTAHIAPTHOE
OTKJIOHEHUE YUCJIOBBIX HA0OPOB
Cpennee apudmernyeckoe,
MearaHa, HanOoJIbIlIee U
4 HAUMEHBIIIEE 3HAYCHUS, pa3Max, 1
JCIICPCHS, CTAaHIAPTHOC
OTKJIOHCHHE YMCIIOBBIX HA0OPOB
Cry4aitHble 3KCIIEpUMEHTBI
3) (OTIBITBI) U CITy4aifHBIE COOBITHUS. 1
DnemeHTapHbIe COOBITHS (MCXOTbI)
5 BeposiTHOCTh ClTy4aiiHOTO 1 https://resh.edu.ru/sub

coObITHs. BeposiTHOCTH COOBITHIA B

ject/lesson/4089/start/



https://resh.edu.ru/subject/lesson/3751/start/326748/
https://resh.edu.ru/subject/lesson/3751/start/326748/
https://resh.edu.ru/subject/lesson/3751/start/326748/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/

OIIbITax C PABHOBO3MOXHBIMHU
SJICMCHTAaPHbIMU COOBITHSIMH

131703/

BepositTHOCTB CitydaliHOTO

! cobbITus. [IpakTHueckas padora
Omnepanuu HaT COOBITUSIMU:
8 nepecevyeHne, 00beIMHEHNE
COOBITUHN, TIPOTHUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa
Omnepanuu Hasl COOBITUAMU:
9 nepeceyeHue, 00beIMHEHNE
COOBITUH, TPOTUBOIIOJIOKHBIE
coObITHs. Jlnarpammel Ditnepa
10 ®opmyna cioXeHHUs] BEPOSITHOCTEN
YcoBHasI BEPOSITHOCTD. https://resh.edu.ru/sub
11  YMHOXCHHE BEPOSTHOCTEH. ject/lesson/4064/start/
JlepeBo cITydaifHOTO AKCIIEpUMEHTA 38069/
YcoBHas BEPOSITHOCT. https://resh.edu.ru/sub
12 YMHOXCHHE BEpOSITHOCTEH. ject/lesson/4079/start/
JlepeBo ciydaiiHOTO SKCIIEpUMEHTA 38319/
Y cii0BHast BEpPOSATHOCTb.
13  VYMHOXEHUE BEpOSATHOCTEH.
JlepeBo CiiydanHOrO SKCIIEPUMEHTA
https://resh.edu.ru/sub
14 ®opmysia MOJHOW BEPOSTHOCTH ject/lesson/4064/start/
38069/
https://resh.edu.ru/sub
15  ®opmyra MoHOW BEPOSTHOCTH ject/lesson/4929/start/

38412/



https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/

dopMyJia MOJTHONU BEPOATHOCTH.

16 He3aBucumele cOOBITHS
17 KoHtposbHas pabota
KombunaTopHoe npaBuiio https;//reSh'edu'rUISUb
18 MHOSKEHIS ject/lesson/4028/cons
Y pect/37166/
https://resh.edu.ru/sub
19  TlepecraHoBKH H (hakTOpHAI Ject/lesson/4927/start/
285007/
https://resh.edu.ru/sub
ject/lesson/4045/start/
o 149136/
20  Ywmciao coueTaHuit

TpeyronpHuk Ilackans. @opmyna

https://resh.edu.ru/sub
ject/lesson/6119/start/
285193/

21 ounoma HeroToHa

buHapHbIi CilydyaliHBIN ONIBIT

(ucpITaHue), yCIeX U Heyava.
22  HeszaBucumpbie uctbitanus. Cepus

HE3aBUCUMBIX HCIIBITAHUH 10

MIEPBOTO ycIexa

Cepusi HE3aBUCUMBIX MCITBITAHUI https://reSh'edu'rU/SUb
23 BepHyJ'IJ'H/I IeCt/|esson/4928/start/

38164/

Cepuisi HE3aBUCUMBIX MCITBITAHHH. https://resh.edu.ru/sub

24  IlpakTtuueckas padoTa ¢ ject/lesson/4928/start/

HCIIOJIBb30BAHUEM JJICKTPOHHBIX

38164/



https://resh.edu.ru/subject/lesson/4028/conspect/37166/
https://resh.edu.ru/subject/lesson/4028/conspect/37166/
https://resh.edu.ru/subject/lesson/4028/conspect/37166/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4928/start/38164/
https://resh.edu.ru/subject/lesson/4928/start/38164/
https://resh.edu.ru/subject/lesson/4928/start/38164/

TaOIUIL

25  CnyuvaiiHas BeIMYUHA 1
26 Pacnipenenenue BEpOSATHOCTEMN. 1
Jumarpamma pacnpeaeeHus
CyMma 1 pomsBesienHe https://resh.edu.ru/sub
27 VAT HEX BOTII 1 ject/lesson/4929/start/
i 38412/
o8 CyMMma u npou3BeIeHUE 1
CIIyYalHBIX BEJIMYNH
[Tpumepsl pactipeieieHui, B TOM https://resh.edu.ru/sub
29  4mcIe TeOMETPUIECcKoe 1 1 ject/lesson/6121/start/
OMHOMUABHOE 38474/
[IpuMepsb! pactipenesieHuil, B TOM
30  Yucae reoMeTpPUYECcKoe U 1
OMHOMHAIILHOE
31 [ToBTOpEHUE, 0606H_[CHI:IC u 1
CUCTEMaTHU3aIMsI 3HAHUN
32 [ToBTOpEeHue, 06001ICHNE U 1
CUCTEMaTHU3aIIMsI 3HAHUN
33  HroroBas KOHTpOJbHas paboTa 1
34 [ToBTOpEeHUE, 0600IICHNE 1 1
CUCTEMaTHU3AIIMsI 3HAHUN
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakruyeckue
n/n P Bcero P p U3y4YeHHsl o0Opa3oBaTe/ibHbIE

padoThI padoThI pecypebr

[ToBTOpenue, 06001IEHIE, CHCTEMATH3AIUS
3HaHui. CilydailHble ONBITHI U BEPOSITHOCTH
cilydaiiHbIX coObITUi. Cepun HE3aBUCUMBIX
UCIIBITAHUN

[ToBTOpEeHue, 00001IeHNEe, CUCTEMAaTHU3aIUs
3HaHuM. CilydaliHbIE ONBITHI U BEPOSTHOCTU
ciy4ailHbIX coObITHI. Cepuu HE3aBHCUMBIX
WCTIBITAaHUN

[ToBTOpEeHue, 0600IIeHNEe, CHCTEMATH3aITUs

3 3HaHu. CilyyaliHbl€ ONIBITHI U BEPOSITHOCTH
ciy4ailHbIX coObITHi. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[ToBTOpEeHue, 0000IIeHNEe, CHCTEMAaTH3aITUs
3HaHu. CiyyaliHbl€ ONIBITHI U BEPOATHOCTH
ciy4aitHbeIx coObITHil. Cepun HE3aBHUCUMBIX
WCTIBITAHUI

[Tpumepsl MPUMEHEHNS MaTEMaTHIECKOTO
OKuJaHus (CTpaxoBaHuUE, JIOTEpes])

MaremaTudeckoe OKNIAHUC CYMMBI
CJ'Iy‘IElfIHBIX BECIIMYHH

MarteMaTHuuecKkoe OKHuJaHue
7 T€OMETPUUYECKOTO U OMHOMHAIIBHOTO 1
pacnpeneneHun

8 MareMaTH4eCcKoe 0KUIaHNue 1




r€OMETPUYECKOT0 U OMHOMHAIIBHOTO
pacrpeneneHuin

9 Jlucnepcusi ¥ CTaHIapTHOE OTKJIOHEHUE

10 Jlucniepcusi M CTaHIapTHOE OTKJIOHEHUE

11 Jlucriepcun reoMeTpuYECKOro u
OMHOMMAJIBHOTO pacipe/ieICHuUs

12 [IpakTrueckas paboTa ¢ UCIOIb30BAHUEM
AIIEKTPOHHBIX TaOJHIL

13 3aKoH OOJIBIINX HHCEIL. Bri6opounbiii
METOJ] UCCIETOBAHUIM

14 3aKoH OOJbIINX HHCEIL. Br16opounbIit
METO/1 UCCIEOBAaHUI

15 [IpakTrueckasi paboTa ¢ UCIIOJIb30BAHUEM
AIEKTPOHHBIX TaOJIHII

16 HrtoroBasi KOHTpOJIbHAs paboTa
[Ipumepsl HENPEPBIBHBIX CIIyYaWHBIX

17 BeJIMYMH. OYyHKIUS ITIOTHOCTH
pacnpenenenus. PaBHoMepHoe
pacnpeneeHne U ero CBOMCTBa
[Ipumepsl HEMPEPBIBHBIX CIIyYaWHbBIX

18 BeJIMYMH. OYHKIUS TIOTHOCTH
pacnpeneneHus. PaBHoMepHOe
pacnpeiesiecHue U €ro CBOMCTBA
3agauu, MPUBOISIINE K HOPMAJLHOMY

19 pacnpenenenuro. OyHKIUS TUIOTHOCTU U
CBOMCTBa HOPMAJILHOTO PAaCHpEEICHUS

20 [TpakTrueckast paboTa ¢ UCIOJIb30BAHUEM




21

22

QJICKTPOHHBIX Ta6J'II/IIl

[ToBTOpEeHME, 00600IICHNE 1
cucTeMarn3anus 3HaHui. OnucarenbHas
CTaTUCTHKA

[ToBTOpEeHME, 0600IICHNE 1
cucTeMarn3anus 3HaHui. OnucarenbHas
CTaTHCTHKA

23

[ToBTOpEeHue, 0600IIeHNE U
cucTeMaTu3anus 3HaHui. OIBITHI ¢
PaBHOBO3MOYKHBIMH 3JIEMCHTAPHBIMU
COOBITHSMHU

24

25

26

[ToBTOpEHue, 06001IeHNE U
cucteMaTu3anus 3HaHui. OnbITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU

[ToBTOpEHue, 06001IeHNE U
CHUCTeMaTHU3alus 3HaHW. Berancienue
BEPOSITHOCTEN COOBITUI C TPUMEHEHUEM
dbopmyi u rpaduueCcKUX METO/IOB
(koopauHaTHas Tpsimasi, 1epeBo,
auarpamma Jiepa)

[ToBTOpEeHue, 06001IeHNE U
CUCTEeMaTHU3alus 3HaHu. Berauciienue
BEPOSITHOCTEN COOBITUI C TPUMEHEHUEM
dbopmyn u rpaduuecKUX METO/IOB
(koopauHaTHas npsimasi, 1€peBo,
ayarpamma disepa)

27

[ToBTOpEHME, 0600IICHNE 1




cUcTeMaTu3alus 3HaHui. Beraucienue
BEPOSITHOCTEN COOBITUN C TPUMEHEHUEM
dbopmyn u rpadUIECKUX METOIOB
(koopauHaTHas npsimMasi, 1€pEBO,
nuarpamma Jitnepa)

[ToBTOpEeHue, 0600IIeHNE U
CHUCTeMaTH3allus 3HaHui. Beraucienue
BEPOSTHOCTEH COOBITHI C IPUMEHECHHEM
dbopmyl u rpadUUeCKUX METOJIOB
(koopauHaTHas Tpsimasi, 1€pEBO,
auarpaMmma Jusepa)

28

[ToBTOpEeHue, 0600IIeHNE U

29 cucremaru3anus 3Hanui. CirydaitHbie 1
BEJIMYMHBI U paclpeaciiCHUs
[ToBTOpEHue, 06001IeHNE U

30 cucreMarusanus 3HaHuid. Ciy4yaiiHbie 1
BEJIMYMHBI M pacrpeaeieHUs

IToBTOpEeHue, 0600IIeHNE U
31 cUcTeEMaTH3alMs 3HaHU. MaTeMaTHyecKoe 1
0’KUJIAHUE CIIYYaNHOW BEJIMYUHBI

IToBTOpEeHuEe, 0000IIEHNE U
32 cUcTeEMaTH3alMs 3HaHUM. MaTtemMaTnueckoe 1
0’KMJAHUE CIIYYalHON BEIIMYNHBI

33 HTorosas KOHTpoJIbHAs paboTa 1

34 [ToBTOpEHUE, 0606H16HI§€ u 1
CHCTEeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

MaremMatuka: anredpa v Hayajia MaTeMaTHYeCKOro aHallu3a, TeOMETPHS.
Anrebpa u Hadasla MaTeMaTuueckoro aHanausa. 10—11 kimaccel. YueOHuK ais

00111e00pa3oBaTeNIbHBIX Opranu3anuii (0a3oBelil ypoBeHs). B2 4. Y. 1/ A. T.
Mopnkosuy, I[1. B. Cemenos. — 8-e uzn., nepepad. — M. : Maemosuna, 2019. —
448 c. : um.

Marematuka: anreOpa U Hayajga MaTEMAaTHYECKOTIO aHAJIN3a, TEOMETPUSI.
Anrebpa u Hadana maTemaTudeckoro ananu3a. 10—11 kimaccel. YueOHUK 1y1st
0011e00pa3oBaTeIbHBIX Opranu3anuii (0a3oBbeIi ypoBenb). B2 4. U. 2/ [A. T.
Mopakosud u jap.]. — 8-e u3j., mepepad. — M. : MHemo3suHa, 2019. — 271 c. :
WL
Marematuka: anreOpa U Hayajga MaTEeMAaTHYECKOIO aHAJIN3a, TEOMETPHUSL.
I'eometpus. 1011 xmaccer : yue0. anst o0ieodpa3oBat. OpraHu3aIuim
0a3oBbIii 1 yriuyon. Yposenu / [JI. C. AtanacsH u nip. |. — 7-¢ u3n., nepepad. u
nom. — M. : [IpocBemenue, 2019. — 287 c. : ui.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

MareMatyrka: anreOpa v Hadajaa MaTeMaTHYEeCKOTO aHAJIN3a, T€OMETPHSI.
Anrebpa v Hadasla MaTemMaTuueckoro ananusa. 10—11 kmaccel. YueOHuk ajis

o01eo0pazoBaTeNbHbIX Opranu3aiuii (0a3oBbiidi ypoenb). B2 u. Y. 1/ A. T
Mopakoswuy, I1. B. Cemenos. — 8-e uzn., nepepad. — M. : MHemo3uHa, 2019. —
448 c. : mi..

Maremaruka: anreOpa 1 Hadajia MAaTeMaTHYECKOTO aHalIN3a, TEOMETPHSI.
AnreOpa u Havasla MaTemMaTudeckoro ananusa. 10—11 kmaccel. YueOHuK ais
00111e00pa3oBaTeIbHBIX Opranu3aiui (0a3oBblit yposeHb). B2 u. U. 2 / [A. T.
Mopakosud u ap.]. — 8-e u3s., mepepad. — M. : Muemosuna, 2019. — 271 c. :
WII.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
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