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®enepanpHas pabouas mnporpamMma Mo ydeOHOMYy mnpeamery «MaTemaThkay
(yriyonénuslii ypoBeHb) (mpeameTHas obnacte «MartemaTnka u MHGOpMaTHKay) (nanee
COOTBETCTBEHHO — Mporpamma Mo MaTeMaTHKe, MaTeMaTHKa) BKIIOYAET MOSICHUTEIbHYIO
3alUCKY, cofiepKaHue OOy4eHHUs, TUIaHUPYEMbIE pe3yJbTaTbl OCBOEHHUS MPOrPaMMBI IO
MaTeMaTUKe, TeMaTHUECKOe MIaHUPOBAaHHE.

[losicHuTenpHas 3amucKa OTpakaeT oOIIMe LEedH M 33Jayd U3yYeHUs MaTeMaTHKH,
XapaKTEPUCTHUKY MCUXOJIOTMYECKUX MPEINOChUIOK K €€ U3YyUeHHIO0 00YYaroIuMUCs, MECTO
B CTPYKType YyueOHOro IulaHa, a TakXke TOoAX0oAbl K O0TOOpy cojaepkaHus, K
OTIpEeJIEJICHHUIO TUIAHUPYEMBIX PE3YJIbTaTOB U K CTPYKTYpe TEeMaTHYECKOTO TIAHUPOBAHMUSL.

Conmepxanne  OOydeHHsT  pPaCKphIBAaeT  COJEp)KaTelbHBbIE JUHUH, KOTOPHIC
IpeasaraTces s 00s3aTeIbHOTO N3yUEHHS B KaXKI0M KJIacCe Ha YPOBHE CPETHETO OOIIEeTo
o0pa3oBaHUs.

[Tnanupyemble pe3yabTaTbl OCBOEHHS MPOTPAMMBI MO MAaTEMAaTHUKE BKIIOYAIOT
JUYHOCTHBIE, METAPEIMETHBIE PE3YJIbTAThI 32 BECh IEPUO]I 00YUEHHS Ha YPOBHE CPETHETO
oOuiero 00pazoBaHusi, a TaKKe NMPEAMETHbIE JOCTUKEHHUST 00YUaIOLIErocs 3a KaKIbli o
00yueHus.

INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no MareMaTuke yriryO0JIEHHOTO YPOBHS AJis 00y4arolUuXcsl Ha ypOBHE
cpennero obmero oOpaszoBanmsi paszpaborana Ha ocHoBe PI'OC COO c yu€tom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUU, NPEABABISIEMBIX K MaTeMaTHUYECKOMY
o0pa3oBaHMIO, U TPAIULUN pOCCUCKOTO oOpa3zoBaHus. Peanmuzanus mporpaMmel o
MaTeMaTHKe 00CCTICUNBACT OBJIAJCHUE KIIFOUCBBIMH KOMITETCHIIMSIMU, COCTABIISIOMINMU
OCHOBY MJII  CaMOpa3BUTUS M  HENPEPHIBHOIO  00pa3oBaHMsl, I€JIOCTHOCTh
OOIIEKYyIbTYPHOTO, JUYHOCTHOTO ¥  TIO3HABATEJIBHOTO  PA3BUTHUS  JIMYHOCTH
oOyyJarommxcs.

B mporpamme nmo matemaTuke yuTeHbI UeH U nojiokeHus «KoHuenmuu pa3Butus
MartemaTudeckoro ooOpazoBanusi B Poccuiickoit ®enepauun». B COOTBETCTBUMC
Ha3BaHUEM KOHIICTIIIUM MaTeMaTHYeCcKoe oOpa30BaHHE JOHKHO, B YAaCTHOCTH, PEIIaTh
3amady OoOeCnedYeHus HEOOXOJMMOTO CTpaHE YHuCiIa O0YyYaroluXcs, MaTeMaTH4ecKas
MOJTOTOBKA KOTOPBIX JOCTATOYHA JUISI MPOJODKCHHS OOpa30BaHUS 0 Pa3IUYHBIM
HaIpaBJICHUSM, BKJIIOYAs MPENoIaBaHue MaTeMAaTUKH, MAaTEMaTUYECKUE UCCIIEIOBAHNUS,
paboTy B chepe nHPOPMAITMOHHBIX TEXHOJOTHM U JAPYTUX, a Takke oOecredeHus Jist
KKJIOTO OOYYaroIIerocss BO3MOKHOCTH JOCTH)KCHHUS MaTeMaTHYeCKOW IOATOTOBKH B
COOTBETCTBHUM C HEOOXOAMMBIM €My YypoBHEM. VMIMEHHO Ha pelleHue 3TUX 3ajady
HalleJIeHa MporpaMMa 1o MaTeMaTUKE yTITyOJIEHHOTO YPOBHSI.

B snoxy mmdposoii Tpanchopmaruu Bcex cdep UYEIOBEUECKOW ACSITEIBHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0€3 Xopoluen
MaTEeMaTUYeCKON MOATOTOBKU. DTO OOYCIOBJICHO TE€M, YTO B HAIM JHU PACTET YUCIIO



CHEIHMAIbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM TNPUMEHEHHUEM MaTeMaTHKH:!
B cdepe SKOHOMHUKHU, U B OHM3HECEe, M B TEXHOJOTMYECKUX OO0JACTIX, U JaXKeB
IrYMaHHUTapHBIX cepax. Takum 00pa3om, Kpyr 00yUaromuxcs, Juisi KOTOPbIX MaTEMaTHKa
CTAHOBUTCSL 3HAUYMMBIM MpeaMeToM, (YHAaMEHTOM OOpa30BaHMs, CYIIECTBEHHO
pacumpsieTcsi. B Hero BXOAST HE TOJIbKO O0ydaromuecs, IIaHUPYIOIIMEe 3aHUMAThCS
TBOPYECKON M HCCIEA0BATEIbCKOM pabOTON B 00JACTH MaTEeMaTHKH, WH()OPMATUKH,
(GU3MKHN, S5KOHOMHUKU U B JIPYTUX O0JIaCTAX, HO U T€, KOMy MaTeMaThKa HyXHa JJIs
UCTIONIb30BaHUs B IPOGECCHIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEH.

[IpuknanHas 3HaYUMOCTh MaTEMaTHKU OOYCIIOBJIEHAa TEM, 4YTO €€ MIpeIMeTOM
ABISIOTCA (PyHAAMEHTaIbHBIC CTPYKTYpPhI HAILIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHbIE  OTHOILIEHUS, (YyHKUIMOHAIbHbIE 3aBUCUMOCTH U  KaTerOpuu
HEOMpeAEeNEHHOCTH, OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 10
JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX /ISl PA3BUTHS HAYYHBIX U TEXHOJIOTUIECKUX HJICH.
be3 KOHKpEeTHbIX MaTeMaTH4YeCKHMX 3HaHWWA 3aTPyJHEHO TOHMMaHUE MPUHLIUIIOB
YCTPOMCTBA M MCIOJIB30BAHUS COBPEMEHHOW TEXHUKHU, BOCIPHUATHE U MHTEPIPETALUs
pPa3HOOOpa3HOW  COLMAIBbHOM, HSKOHOMHMYECKOW, TMOJUTUYECKOM  HMH(OpMaINH,
ManodpdekTuBHA TOBCEIHEBHAS MpPaKTUYECKas eATeNbHOCTh. Bo MHOrmx cdepax
npoheCcCHOHATBHON JIEATENIEHOCTU TPEOYIOTCS YMEHHS BBITIONHATH PACYETHI, COCTABIIATh
QITOPUTMBI, TPUMEHATH (POPMYJIbI, TMPOBOJUTH T'E€OMETPUUECKUE U3MEpPEHHs] U
MOCTPOCHUS, YUTaTh, 00pabaThIBaTh, MHTEPIIPETUPOBATH U MPEACTABISITH HHPOPMAIHIO
B BHJIE TaOJIHII, AUATPaMM U rpaKOB, MOHUMATh BEPOSTHOCTHBIN XapaKTep CIydaiHbIX
COOBITHH.

OaHOBpEMEHHO ¢ paciupeHreM cdep MPUMEHEHHs] MaTeMAaTUKH B COBPEMEHHOM
oOuiectBe Bc€ 0ojee BaKHBIM CTAHOBUTCS MAaTEMaTHUUYECKUM CTHIIb MBILUICHHUS,
IPOSIBIISIOLIUICS B OIpenela€HHbIX YMCTBEHHBIX HaBblKax. B mporecce u3ydeHus
MaTeMaTHKHd B apceHal MPUEMOB M METOJOB MBIIUICHUS YEIOBEKa €CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCS MHIYKIUS U IEAYKIHs, 0000IeHe U KOHKpETH3alusl, aHaIu3 U
CUHTE3, KJaccu(UKanus U cucTeMaTh3auus, adcTparupoBanve U aHanorus. OObeKThI
MaTeMaTUYECKUX YMO3AKJIIOUEHUHM, NpaBWJIa HUX KOHCTPYMPOBAHUS PACKPHIBAIOT
MEXAaHU3M  JIOTMUECKUX  IOCTPOCHUH,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopMynupoBaTh, 000CHOBBIBATH M JOKA3bIBATh CYXJCHUSA, TEM CaMbIM (OPMHUPYIOT
JOTUYECKUM CTWUJIb  MBIIUIEHUs. Benymas poyib  NPUHAUICKAT MaTEMaTHKe
B (POPMUPOBAHUHU ANTOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS] U BOCITUTAHUM yMEHHUN
JACMCTBOBATh MO 3aJaHHBIM  QJITOPUTMaM, COBEpIICHCTBOBATh M3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mporecce pemieHusi 3aad — OCHOBBI JUIsl OpraHU3alud
y4eOHOW JAEsITeNbHOCTH Ha YpOKaxX MaTeMaTHKH — pa3BUBAIOTCS TBOpYECKas W
PUKJIAJHAs] CTOPOHBI MBIIILICHUS.

OOyueHue maTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATh Y OOYYaIOIIMXCA TOYHYIO,
parMoHAIBHYI0 W WH(GOPMATUBHYIO pedb, YMEHHUE OTOMpaTh HAWOOJIEE IMOIXOJSIINE
S3BIKOBBIC, CHUMBOJIMYECKUE, T'paQUUeCKue CpeAcTBa JIi BBIPAKEHHUS CYXKICHUU U
HaTJISAHOTO UX MPEICTaBICHHUS.



HeoOxoauMpIiM KOMIIOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUH
ABJIETCS 00111€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUSA JE€HCTBUTEILHOCTH, IIPEACTABICHHE
0 MpeaMere W METOJE€ MAaTeMaTHKH, €ro OTJIMYUAX OT METOJOB ECTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHHMs MAaTeMaTUKU Ui PEIICHUs
HAy4YHbIX U MPUKIATHBIX 3a/1a4. TakuM 00pa3omM, MaTeMaTuyeckoe 00pa30BaHKe BHOCUT
CBOI1 BKJIaJ B (hopMUpOBaHHE OOIIEH KYJIbTYphl YEIOBEKA.

N3yueHne MaremMaTWKu CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO YEJIOBEKA,
NOHUMAHUIO KpPacoThl W U3SIIECTBA MATEMATHYECKUX PACCYKIECHUN, BOCHPUITHIO
reoOMeTpUUECKUX POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[TpuopurteTHsiMu LEIsIMU 00ydeHust Matematrke B 10-11 knaccax Ha yriry0Ji€HHOM
YPOBHE MPOJIOJKAIOT OCTABATHCS:

bopMHpOBaHUE UEHTPAIbHBIX MaTEeMaTHYECKUX TMOHATUNA (YMCIIO, BEJIMYMHA,
reoMerpuueckas (¢urypa, IEpeMEHHas, BEpPOSATHOCTb, (PYHKIMs, MPOU3BOJHAS,
UHTErpai), 00eCneynBarOIIUX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOTO
o0OpazoBaHus 00y4YarOIINXCS;

No/BeICHHE OOydYaronMxcsi Ha JOCTYIMHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOIIETO MUPA, TOHUMAHUIO MaTEeMaTUKH KaK 4acTH
oO1el KyJIbTyphl UEJIOBEUYECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEW O00yYaromuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCJIEI0BATENBCKIUX YMEHUM, KPUTUYHOCTH MBILIUICHHUS,
MHTEpECa K U3YYEHUI0 MaTEMATHKU;

dbopmupoBaHre (PYHKIIMOHAIIBHOM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MAaTEMATHMYECKHE AacCleKTbl B PEATbHBIX JKMU3HEHHBIX CHUTYalHSIXU
OpyU U3YYEHUU JPYTruX Yy4eOHBIX MPEeIMETOB, IMPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (QOpMyIuMpOBaTh HX HaA fA3BIKE MaTeMaTHUKH U CO37aBaTh
MaTEeMaTUYeCKUEe MOJENIM, MPUMEHSITh OCBOCHHBIM MaTeMaTHYEeCKUU ammapart JJis
pelIEHUs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBaTh U OLICHUBATH
NOJIyYEHHbIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMU cojiepxkaHusi MareMaTtuku B 10—11 kimaccax yrimyOaéHHOTO
ypOBHS  SBIAIOTCS: «Yucna W BbIUMCIEHMs», «AnreOpa» («AnreOpamdeckue
BBIPAKEHUS», «YPAaBHEHHUsS] U HEpaBeHCTBa»), «Hauama maTeMaTH4YeCKOTO aHalu3ay,
«'eometpusiy  («I'eomerpuueckue ¢Gurypsl U UX  CBoOicTBay, «M3Mmepenue
T€OMETPUYECKUX BEIUYHH»), «BepodaTHocTh W cTaTUCTUKa». JlaHHBIE JIMHUH
Pa3BUBAIOTCS MapajlieabHO, KaXK1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE
HE3aBUCHUMO OJIHA OT JIPYyIrOM, a B TECHOM KOHTAKTE U B3aumoaencTeuu. Kpome atoro,nx
Oo0BbEMHSIET JIOTHYECKAsl COCTABIISIIONIAsl, TPAJMLIMOHHO INpUCYIIas MaTeMaTHUKE U
IPOHU3BIBAIOLIAS BCE MaTEeMaTHYECKUE KypCbl M COJAEpXKATEIbHbIE  JIMHHM.
ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHME «yMEHHE ONEPUPOBATH MOHATHUIMHU:
omnpenereHnue, akCuoMa, TEOpeMa, CIEICTBHE, CBOMCTBO, IMPU3HAK, I0KA3aTEIbCTBO,
paBHOCWIbHBIE  (DOPMYJIHUPOBKH,  yMeHHME  (OPMYyJIMpPOBAaTH  OOpaTHOE  H
MPOTUBOIOJIOKHOE  YTBEPKIAECHUE, MPUBOJAUTH MPUMEPHI W  KOHTPHPHUMEPBHI,



UCIIOJI30BaTh METOJI MAaTEeMaTU4YeCKOW WHAYKIMH, TPOBOJNTH JOKa3aTeIIbHBIE
paccyXlieHus Tpu PpEIICeHUHd 3a/ady, OLEHMBATh JIOTMYECKYI0 IMPaBWIbHOCTH
paccy>XJIeHU» OTHOCUTCA KO BCEM YUYEOHBIM Kypcam, a (hOPMHUPOBAHHE JIOTMUECKHUX
YMEHUN pacmpefesieTcss Mo BceM TrojiaM OOy4deHHsT Ha YPOBHE CpPEIHEro OOIIEero
00pa3oBaHUsI.

B cootBercTBUn ¢ ®I'OC COO maTemaTuka sSBISETCS 00513aTE€IBHBIM MPEIMETOM
HAa JAaHHOM YypoBHe oOpa3oBanusa. Hacrosmelr mnporpamMmMoil 1O MaTeMaTHKe
npeaycMaTpuBaeTCs HM3ydeHHe ydeOHOoro mpenMera «MaremaTwka» B paMKax TpEX
y4eOHBIX KypcOB: «AnreOpa u Havalla MaTeMaTHYECKOTO aHanu3ay, «['eomeTpusy,
«BeposaTHOCTh B cTaTUCTHKA» . DOPMHUPOBAHHE JIOTHYECCKUX YMEHHUH OCYIIIECTBIIICTCS Ha
NPOTSDKEHUU BCeX JIeT OOydeHHsl Ha ypOBHE CpeIHero oO0miero ooOpa3oBaHUs,a
AJIEMEHTHI JIOTUKY BKIIFOUAIOTCS B COJIEPIKaHNE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OOmiee KOJMYECTBO 4YacOB, HAMPABICHHBIX Ha HM3yYCHHE MAaTEMATHKHU Ha
yriuyonensom yposae — 544: B 10 kiacce — 272 yaca (8 gacoB B Hezeo), B 11 kimacce —272
yaca (8 yacoB B HEJIEIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHET'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskIaHCKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTD TPAXKTAHCKOW MO3UIIMKA OOYYaIOIIerocss Kak aKTHBHOTO H
OTBETCTBEHHOI'0 4IEHA POCCHUCKOro OOIINECTBa, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBaX (h)YHKIIMOHMPOBAHHUS PA3IMYHBIX CTPYKTYP, ABJACHUU, MPOLIEAYP IPaXKTaHCKOTO
obrrecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aUMOICHCTBOBATh C COIMAIbHBIMU
UHCTUTYTAMHU B COOTBETCTBHH C MX (QYHKIHUIMHU U Ha3HAYECHUEM;

2) MATPHMOTHYECKOT0 BOCIIUTAHMS :

c(OPMHUPOBAHHOCTh POCCHUHCKON TPaKITaHCKOW WIACHTHYHOCTH,  YBaXKEHUS
K TPOLUIOMY M HACTOSIIEMY POCCUKWCKOM MAaT€MaTHUKH, LEHHOCTHOE OTHOIIECHUE
K JIOCTHKEHUSM POCCHUMCKHMX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIbI,
UCITIOJIb30BAHUE ATUX JOCTIKCHUM B IPYTUX HAyKax, TEXHOJIOTHIX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, ChHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TOBEJCHHUS, CBSI3aHHOTO C IPAKTUYECKUM
MPUMEHEHUEM JOCTHUKEHUM HAYKH U JEATCIIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETO;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUS:

JCTETUYECKOE OTHOLIEHME K MUpPY, BKIIOYasg OCTETUKY MAaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEUICHUM, pPacCy>KIECHUH, BOCHPUUMYHBOCTHK
MAaTeMaTUYECKUM acCleKTaM pPa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyecKkoro BOCNUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUS IMPUMEHSATH MaTEMaTHUUECKHE 3HAHHUS B HHTEpecax
3I0pOBOr0 W 0Oe30MmacHoro olpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
37I0pPOBBIO  (3I0POBOE MHUTaHWE, COAJaHCUPOBAHHBIM PEXKHUM 3aHATHH U OT/bIXa,
peryisipHas ¢pu3ndeckass akTUBHOCTD), (PM3UYECKOE COBEPIIICHCTBOBAHUE MPH 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIILHOMN JEATEIbHOCTHIO;

6) TPyA0BOr0 BOCTIMTAHMA:

TOTOBHOCTh K TPYJY, OCO3HaHHE LIEHHOCTU TPYAOJIO0Us, UHTEPEC K Pa3IUYHBIM
chepam TmpodeCCHOHAIBHOM JEATENIbHOCTU, CBA3aHHBIM C MAaTeMaTUKONM U €&
MPWIOKEHUSIMUA, YMEHHE COBEpIATh OCO3HAHHBIA BBIOOp Oynaymieil mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTb U CIIOCOOHOCTHK
MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpPa30BAaHUIO Ha TMPOTSHKCHWHM BCEH JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTHUECKHUX 3a7a4 MAaTeMaTH4eCKOU
HaIPaBJICHHOCTH;



7) 3KOJIOTHYECKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphl, TOHUMAHHUE BIIMSHUSA COI[MAIBHO-
SKOHOMMUYECKHX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLIMATIBbHON CPEJbl, OCO3HAHUE
rJI00aNBHOTO  XapakTepa HKOJIOTMYECKUX MpoOJieM, OpUEHTAlMs Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAaHUW JUIsl pelieHusl 3afad B O0JacTH OKpY’KaloLIEH Cpenbl,
TUTAHWPOBAHHUE TIOCTYNKOB M OIEHKM MX BO3MOXHBIX MOCIEACTBHH AJIA OKpY’KaroImei
Cpelbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHON NMPAKTUKH, MTOHMMAHUE MAaTEeMaTHUYECKOM HayKH Kak
cdepbl UeI0BEYECKON AesITeIbHOCTH, 3TANOB €€ Pa3BUTHSI U 3HAUUMOCTH JJIs Pa3BUTHS
UMBUJIM3ALIMM, OBJIAJICHUE A3BIKOM MATEMATHKM M MaTeMAaTHUYECKOW KyJIbTYpOM Kak
CPEICTBOM  IIO3HAHMS  MHpPAa, TOTOBHOCTh  OCYIIECTBIATH  IPOEKTHYK U
UCCIIEI0BATENbCKYIO IEITEIbHOCTh MHANBUYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

B pe3ynbrare u3yueHUs MATEMATHKK HA YPOBHE CPEJHEro oOuiero oopa3zoBaHUs
y oOyuatomerocst OynyT cpopMHUpPOBaHBI MMO3HABATEIIbHBIE YHUBEPCAIbHBIE YYCOHBIC
NEHCTBUS, KOMMYHHKATHUBHBIC YHHUBEpPCAIbHBIE Y4YeOHBbIC ICHCTBUS, PETYyJATHBHBIC
yHHUBEpCcaJbHbIe yueOHbIE AEUCTBUSI, COBMECTHAS I€ATEIHHOCTb.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JTEeUCTBHUA
Bba3oBble Jornueckue aeicTBUA:

BBUSIBISITh M XAPAKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
00BEKTOB, TMOHSATHN, OTHOIICHUN MEXKIYy TOHITHSAMHU, (GOPMYIUPOBATH OMpPEACIICHUS
NOHSTUN, YCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KiIacCU(PUKAIIMN, OCHOBAHUS IJIS
000011IeHNs U CPABHEHMUSI, KPUTEPUHU [TPOBOJIUMOIO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIMPOBAThH U MIPEOOPA30BLIBATH CYKICHHUS: YTBEPAUTCIbHBIC
U OTpULIATEIbHbIC, €IMHUYHBIC, YACTHBIE U 00IIIME, YCIOBHBIE;

BBUSIBJISIT MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M W NPOTHBOPEUHUS
B (akTax, MaHHBIX, HAONIOMECHUSX W YTBEPXKICHUSX, MpeasiaraTh KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYN;

JIENATh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHYKTHUBHBIX
YMO3AKIIFOYECHUH, YMO3AKJIIOUEHUN 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMble XU OT TPOTUBHOTO), BBICTPAUBATH APTYMEHTAILMIO, MPUBOAUTH MpPHUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJIbI;

BBIOMPATh CHIOCOO pelieHusl yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHus, BIOMpaTh HanboJiee MOAXOIAUINI ¢ yUETOM CaMOCTOSITENIBHO BbIACIEHHBIX
KPUTEPUEB).



ba3oBble uccienoBare/bcKkHe 1eiiCTBUA:

UCIIONIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUI HHCTPYMEHT TIO3HAHUS,
dbopMyMpoBaTh BOMPOCH], (PUKCUPYIOLINE TPOTUBOpPEUHE, MPOoOIeMy, yCTaHABIUBATh
HCKOMOE U JaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

IPOBOJAUTH CAaMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEI0BaHUE
M0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro OOBeKTa, SBICHHS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMu, SIBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSATENLHO (OPMYJIMPOBAaTh OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTaMm
NPOBEAEHHOTO HAOMIOIEHHUs, UCCIIEOBAHUS, OI[CHUBATh JTOCTOBEPHOCTDH IMOJyYEHHBIX
pe3yJIbTaTOB, BEIBOJAOB M O00OIICHUH;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpolecca, a TakKe BBIIBUTAThH
MIPE/IOJIOKEHNUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanuei:

BBISBJIATH 1e(DULNTH HH(DOpMALIMU, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETAa Ha BOIPOC
U 7151 pEeILeHUs 3a1a4uu;

BBIOMpaTh HMH(OPMAIMIO W3 HMCTOYHUKOB pPa3IMYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMATHU3UPOBaTh U WHTEPIPETHPOBATh MH(POPMALMIO PA3TUYHBIX BUIOB U (HOpM
IPEICTaBICHHUS;

CTPYKTYpHUpOBaTh HMH(POPMALIMIO, TPEACTaBIATh €€ B pa3lIW4HbIX (opmax,
WUTIOCTPUPOBATH TpapuvecKH;

OLIEHMBATh HAJEKHOCTH MHPOPMAIMU IO CAMOCTOSTENLHO Cc(HOpMYyINPOBaHHBIM
KPUTEPUSIM.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE yUeOHbIe IeiiCTBUSA:

BOCHPUHUMATh U (POPMYJIUPOBATH CYXKACHHUA B COOTBETCTBHU C YCIOBUSMHU
¥ 1eNSIMHU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, JaBaTh MOACHEHUS MO XOAY PELIEHUs 3aJaud, KOMMEHTHPOBATh
HOJTyYCHHBIHN pe3yJbTar;

B XoJe OOCYXIeHMs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/adM, BBHICKA3bIBAaTh HJIEW, HAlLIEJICHHBIC Ha MOUCK pPEILICHHUS,
COTMOCTABJIATh CBOM CYXICHHS C CYXACHUSAMH JApPYTUX YYaCTHUKOB JMajora,
oOHapy’KMBaTh pa3iIMyue U CXOJICTBO MO3MIMN, B KOPPEKTHOU Gopme HopMyIupoBaTh
pa3Horjacusi, CBOM BO3PaKEHUS;

NPEJCTaBIATh PE3yNbTaThl pEUICHHs 3aJadd, S3KCIEpUMEHTa, HCCIeI0BaHus,
IPOEKTa, CAMOCTOSTENLHO BBHIOMpATh (opMaT BBICTYIJICHHS C Y4€TOM 3ajad
Npe3eHTALNUA U OCOOCHHOCTEHN ayUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIEe TeHCTBUS
Camoopranusanus:

COCTaBJISITh IJIaH, JITOPUTM PEIICHUS 33]1a49H, BRIOMPATH CIIOCO0 PEIICHUS C yIETOM
UMEIOIIUXCS PECypCcOoB U  COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHU ¢ YUETOM HOBOM MH(OPMAIIUH.



CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMHU ITO3HABATEIILHONW PEQIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUA M MBICIHUTENIBHBIX IMPOILIECCOB, HMX PpE3yJIbTaTOB, BIAJETh CHOCOOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI TpOIlecCa M pe3yJibTara PEIICHUS MaTeMaTUYeCKOU
3a/1a4u;

MPEBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH pEUICHUU 3a/Ja4H,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PpE3yJIbTaTa €U M YCIOBHUSIM, OOBSCHATH MPUUYMHBI
JOCTUKEHUS WA HEAOCTUKEHUS pE3yJIbTaTOB AEATEIbHOCTH, HAXOUTh OLIMOKY, 1aBaTh
OLICHKY IMTPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1€ATENBHOCTD:

MOHMMATD U UCIIOJIb30BATh MPEUMYIIIECTBa KOMAHIHOM U MHIUBUY aIbHOU PabOThI
Opy  pelIeHUH Y4eOHbIX 3ajay, IPUHUMATh 1eJlb COBMECTHOW JIESITEIbHOCTH,
IUTAHUPOBATh OpPraHU3alMI0 COBMECTHOM paboThl, pachpeneisTh BHIbI padoT,
JIOTOBAPUBATHCS, OOCYXKIaTh TPOIECC W Ppe3ylbTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKMX JIFOICH;

y4acTBOBaTh B TPYINIOBBIX ¢opMax padboTel (00cyxkiaeHus, oOMEH MHEHU,
«MO3TOBBIE HITYPMBD)  UHBIE), BHIIOIHATH CBOIO YaCTh pabOThI U KOOPIUHUPOBATH CBOU
JEHCTBUS C IPYTMMH YJeHAMH KOMaH]Ibl, OIIEHWBATh KAa4eCTBO CBOETO BKJIaga B OOIIUit
IPOAYKT MO KPUTEPHSIM, CHOPMYTUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.

IIpenmeTHble pe3yJbTaTbl OCBOCHHS (enepanbHOil paboueil  MpOrpaMMbIIo

MaTEMaTUKE MMPCACTABJIICHEI 110 IrogaM 06y‘{CHI/I}I B paMKax OTACJIbHbIX y‘{C6HBIX KypCOB
B COOTBCTCTBYIOIIUX pa3aciiax HaCTOHIHeﬁ IMporpamMmal.

10



OEJEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

VYuebnblli Kypc «Anrebpa W Hadajga MaTeMaTUYECKOTO aHAIM3a» SBISETCS
OJIHMM W3 HambOojee 3HAYMMBIX B IMPOrpamMMe CPEIHEro OO0IIero oO0pa3oBaHUA,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y aiis
U3YYEHUSI BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE O0yYarONIMXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydarolmuecs OBIIaJEBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpYyeT CBOU
JTOCTHKEHUSI B MaTEMaTHUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hauajdl MAaTeMaTHYECKOTO aHalu3a 3aKjia/lbIBacT
OCHOBY IS YCHENIHOTO OBJAQJCHHS 3aKOHAMU (U3WKW, XUMHH, OWOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHJICHIIMA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX Uil JalbHEHIIero oopa3oBaHUs U B
MOBCEIHEBHOM XM3HHU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUMSMHU aireOpbl U MaTeMaTH4YECKOTOo aHalIu3a pa3BHUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPXKJICHUSI C TIOMOIIBIO MHIYKIUUA U PACCyk AaTh NEAYKTUBHO, HUCIOJIb30BAThH
00001IeHne W KOHKpETH3aluio, a0CTparupoBaHUWE U aHAJIOTHUIO, (OPMHUPYET
KpPEaTUBHOE U KPUTUIECKOE MBIIIICHHE.

B xome u3yuenusi yueOHOro kypca «Anredpa M Hayansa MaTeMaTHUYECKOTO
aHanKu3a» oOydYarouIMecsl MOJy4YaloT HOBBIA OMBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUS MAaTeMAaTUYECKUX MOJENIeld peallbHbIX CUTYallUi,
WHTEPIpPETAllMA  TIOJYYCHHBIX  pEIICHUH, 3HAKOMATCS C  MpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpOAE, HAayKe M HCKYCCTBE, C
BBIJIAIONITUMUCS MaTEMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPaMH.

VYyeOHblli Kypc 00JIaJa€T 3HAYUTEIbHBIM BOCHHUTATENIbHBIM IMOTEHI[UATIOM,
KOTOpPBIM peanu3yercsd Kak 4Yepe3 YYeOHbId Marepuan, CIoCOOCTBYIOIIUN
(GOpMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY yueOHOMH
NEATETLHOCTH, TpeOyIomel TPOJOJDKUTEIPHOM KOHIIGHTPAllMd  BHUMAHWSI,
CaMOCTOATENbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTYYEHHBIN pe3yJibTar.

B ocHoBe MeToanku oOydeHus anreOpe U HayalaM MaTeMaTUYECKOro aHaIn3a
JICKUT EATeILHOCTHBIA MIPUHITUTT OOyYCHHUS.

B ctpykType yuebHOTrOo Kypca «Anredpa n Hayalla MaTeMaTHYECKOTO aHATTN3a»
BBIIETICHBl  CIEAYIOLIUE COJAEp)KAaTeIbHO-MeToAuYeckue JuHuu: «Yucna u
BbIYMCIICHUSD, «DYHKIIMU U rpa@uku», «YpaBHEHUS W HepaBeHCTBa», «Hauaina
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa M JioTHKay. Bce OCHOBHbIE
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COJIEPIKATEIIHPHO-METOUYCCKIE JTMHUM H3YYalOTCS Ha MPOTSKCHHHM JBYX JIET
0o0yd4eHus Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHusl, ECTECTBEHHO JOMOJHSS IPYT
JpyTa v MOCTENCHHO HACKIIIAsCh HOBBIMU TEMaMHU U pa3ienaMu. JlaHHbIN yaeOHbIi
KypC SBIISICTCS WHTETPATHBHBIM, TOCKOJBKY OOBEAMHSAECT B cebe coaepKaHue
HECKOJIbKMX MaTeMaTHYeCKHX MAUCIMIUINH, TAKUX Kak anredpa, TPUTOHOMETPUS,
MaTeMaTUYeCKUN aHAIIN3, TEOPHSI MHOYKECTB, MaTeMaTHIecKast Joruka u npyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBIaIeBaloOT BCE Ooiee MUPOKUM MAaTEMATUISCKIM
anmapaToM, y HUX TOCTEIOBATEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJENb pEaTbHOW CHUTyallld, MPUMEHITh 3HAHUA,
MOJTyYEHHBIC TPH HM3YYEHUH Y4eOHOTO Kypca, IS PelICHHs CaMOCTOSTEIhHO
chopMyIUpPOBAaHHOM MaTEeMaTHYECKOW 3ajavM, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

ConepkarenpHO-MeTOIMYEeCKas: JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0miero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcs  (OPMUPOBAHHIO  HABBIKOB
paroOHAIbHBIX BBIYMCICHHUM, BKJIIOYAIONIMX B CEOS MCIOJB30BaHUE Pa3IUIHBIX
dbopM 3amucu 4Ymcia, YMEHHE JeNlaTh NPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCJIOBHIC BBIpAXEHHS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIONIMMCS MHOXKECTBA HATYypPaJIbHBIX, IICNbBIX,
palOHAIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM M3 OSTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOMCTBEHHBIC €My crHenuUyYecKue 3amadd W OINepalMu: JCJICHUE HAaIelo,
OTEPHPOBAHME OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
palMoOHAIBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(METHICCKUE OIepaIliy, a TaKXKe
W3BJICUCHUE KOPHS HATYPAJbHOW CTEIICHH HAa MHOYKECTBE KOMITJICKCHBIX YHUCEIL.
braronmapst mociieoBaTeIbHOMY PACHIMPEHHIO KpPyra HCIHOJIb3yeMbIX 4YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH WX MPHUMEHEHUS JJIsS PEIICHUS Pa3InYHbIX 3a/1a4
dopMupyeTcsi PEACTaBICHHE O CIWHCTBE MAaTCMAaTHKH KaK HAyKd M ¢€ pojiu B
MIOCTPOCHUH MOJIENIEH PEabHOTO MHpPA, HMIMPOKO HCIIONB3YIOTCS 0000IIeHue U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3YETCs] Ha MPOTSHIKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
pazmene IIporpammbl NpemyCMOTPEHO pEUICHHE COOTBETCTBYIOIMX 33aad. B
pe3yibTare OOydYarolmiuecss OBIAIEBAlOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHaNbHBIX, HUPPAIMOHANBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUECKUX YypPaBHCHHW, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkanmx mapameTpbl. [lomydeHHBIE YMEHHS IIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHUH (DYHKITUH C TIOMOIIBIO MMPOU3BOIHOM, NIPH PEIICHUM PHUKIIATHBIX
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3a]a4 W 3a7a4 Ha HaXOXKJEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
Jannasi copepkarenbHasi JUHUS BKIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUIN
BBIMIOJHATH  pacu€rtel 1o  (Qopmynam, MpeoOpa3oBaHUS  PAlMOHATIbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPDAXKEHHUM, a TaKKe BBIPAXKEHUH,
colepXalux CcTeneHu u Jjorapudmel. braronaps u3ydeHuro anreOpanyeckoro
MaTepuasa IpOUCXOAUT AajibHElIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILUICHUST 00y4aromuxcs, (GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PaCCYKICHHIH,
paboThl C CHUMBOJIbHBIMU (hOpMamu, TMPEICTABICHUS 3aKOHOMEpPHOCTEH W
3aBUCUMOCTEHN B BUJIE PABEHCTB U HEpAaBEHCTB. AnreOpa npeiaraeT 3¢ QeKTUBHBIC
WHCTPYMEHTBl Il pELIEHUs] MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HarJISHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKa HAYKH.

CopepxxarenpHo-MeTOMMYeckass JUHUS «DyHKIUM U TpaduKu» TECHO
neperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BaTEIbHOCTh U3YUeHusl MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMA, UX CBOHCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKUIMU IS pEeIIeHHUs 3a7ad U3 JPYrux y4eOHbIX
IPEAMETOB U PEANBHOW KU3HH TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaKk U C pElIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipu »TOM OosbllIoE BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENIOBAaTh MOJIY4YCHHbIE (DYHKIMH, CTPOUTH HUX
rpaduku. MaTtepuai 3Toi coepKaTeabHOM TMHNN HAIEJIeH Ha pa3BUTHE YMEHHUH U
HaBBIKOB, TIO3BOJISIONIUX BRIPAXKATh 3aBUCUMOCTH MEKIY BETHIYMHAMHU B PA3TMYHON
dbopme: aHaTUTHYECKOU, Tpaduyeckoil u ciioBecHOU. Ero n3ydenue cnoco0CTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETHU3aI[1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHass quHua «Hauana MareMaTnyeckoro aHalau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYr KaKk MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a7ad,
JIOCTYIIHBIX OO0Yy4YaroluMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpauky CIOXHBIX (DPYHKUMHA, ONpPENeNaTb WX HAUOONbIIME W HAWMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOUIaAd (UTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpPEHMsl IpoleccoB. JlaHHas colepkareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTH4YEeCKUX MOJeNied peajbHbIX CHTYallUi,
MO3BOJISIET HAXOIUTh HAWITyYIllee PEUICHUE B MPUKIIAIHBIX, B TOM YHUCIIE COLUATBHO-
HKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHalu3a
CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOIO, (OPMaIbHO-IOIHUYECKOTO U KPEaTHBHOTO
MBIIUIEHUS, (POPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HAyKe, TEXHUKE U UcKyccTBe. OOyyaronmecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTarax, TMOJYyYeHHBIX B XOJE Pa3BUTHS MAaTeMaTHKU KaK HAyKH, U 00 HuX
aBTOpax.

13



CopeprkaTenbHO-METOAUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeThko-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KyPC IMMKOJIBLHON MaTeMaTHKA
U TpejsiaraloT HauOoJiee YHUBEpPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [lodTomy BakHO naTh
BO3MOXKHOCTh OOy4aromeMycss IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MaTHUKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum Ba)XXHbIM TPU3HAKOM MaTEMAaTUKH Kak HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJIEIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00ydJaronumxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKM KPUTHIESCKOTO MBIIIIJICHUS.

B yuebHom kypce «Anrebpa W Hayalla MaTEMaTHYECKOTO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, HMCCIENOBaHUS ATHUX MOJEJNEeH ¢ MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYeCKOro aHaliM3a, MHTEpIpeTalluy TOJYy4YeHHbIX pe3yJsibTaToB. Takue
3a/IaHusl BIUICTCHBI B KQXKIBIN U3 Pa3/iesIOB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHa
y4eOHOTO Kypca IMIMPOKO HCIOJB3YEeTCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HaOJIOAATEeNIbHOCTh, YMEHHME HAaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh MW  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh 1O  (OPMUPOBAHWIO HABBLIKOB PEIICHHUS TPUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaia
MaTEeMaTHYECKOTO aHAIN3ay.

Ha wu3ydenne yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4yaca B HE/IEIIO).
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COJAEPKAHUE OBYUYEHUA

10 KJTIACC

Yucaa v BIYMCICHUSA

Pannonanbsubie uncia. OObBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOLIECHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB IS
peleHns NPUKIaAHbIX 3a1a4 U3 Pa3JIUYHbIX OTPACIEH 3HAHUM U PEAIbHOM KU3HH.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudmMernueckre  omepalMy ¢ JCUCTBUTENBHBIMU  4YuclIaMd.  Mojaylib
JNEUCTBUTEILHOTO YHUCIa U ero cBoMcTBa. [IpuOnmk€HHbIE BHIYMCICHUS, TIPABHUIIA
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHON CTENEHHU U €ro CBOICTBA.

CreneHb C palMOHAIBHBIM [OKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uyumcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M apKTAaHI'€HC YUCIJIOBOTO apryMEHTa.

YpaBHeHMs U HEpaBeHCTBA

ToxmecTBa U TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-ciencTBus. HepaBeHCTBO,
peLIECHNE HEPABEHCTBA.

OCHOBHBIC METOIBI PEIICHHUSI IIENBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWJIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHsl ¢ 1iesibiMu Ko3QpuipeHTaMu.
Teopema Buera.

[IpeoOpa3zoBaHUs YNCIOBBIX BBIPAKEHUM, COAEPKAIINX CTEIIEHN U KOPHHU.

HNppaunonanbHbie YPaBHEHHUS. OcHoBHBIE METO/IbI peuieHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKANTUX JIOTAPU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
Jgorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpasoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUH. PelieHre TpUroHoMeTpu4eCKuX ypaBHEHUN.
Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
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ypaBHeHuil. OnpeaenuTens MaTPUILbl 2 X2, €ro FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYUCJIEHUE €r0 3HAYEHUS, MPUMEHEHUE ONPEACTUTENs Il PEUICHUS] CUCTEMBbI
JVHEMHBIX ypaBHEHUW. PelleHne NpuKIaAHBIX 33aJa4 C IMOMOIIBI CHCTEMBI
JIMHEWHBIX ypaBHEHU. McciienoBaHmue nmocTpOEHHOM MOJEIIH C MOMOIIBI0 MaTPHII
Y ONIPENCIUTEIECH.

[TocTpoeHne MaTeMaTUYECKHUX MOJEJEN PEANbHOM CHUTyalMH C IOMOIIBIO
YPaBHEHUM M HEPABEHCTB. lIpuMeHeHHME ypaBHEHMN M HEPABEHCTB K DPEIICHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JacTeil HAYKU U peaibHOM KU3HU.

DyHKUMM U TPaPUKH

OyHkuMs, crnocoOsl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnosumms Qyukumii. 'papuk  ¢GyHKImMu. DieMeHTapHble NTpeoOpa3oBaHUs
rpadukoB QpyHKIUH.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkium.
[TpomexyTku 3HaKOnocTosiHCTBa. YETHBIE M HeU€THBIE QyHKIMU. [lepuoanueckue
byakuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMHA. MaKCUMyMbl U MHUHHMYMBI
dbynkuuu. Hanbospiee n HauMeHbIee 3Ha4eHUsT QYHKIIMA HA POMEXKYTKE.

Jluneiinasi, KBaapaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPaUKOB.

Crenennast GyHKIMS ¢ HATYypaJbHBIM U 1IEJbIM TMOKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHs N-0i cTeneHu Kak GyHKIIMN 0OpaTHOW CTENEeHU
C HATypaJIbHBIM IIOKA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs] ypaBHEHUM.

TpuroHomerpuueckass OKPY>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B PEABHBIX MPOLECCaX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEHA.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOCiIenoBaTeabHOCTEH. MeTton
MAaTEMATHYECKOW NMHAYKINU. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIIEI0BATEIBHOCTH.
HcTopusi BOZHMKHOBEHHUSI MAaTEMaTHUYECKOrO aHalIM3a Kak aHajin3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U TeoMeTpuUecKas Mnporpeccuu. beckoneuHo yObIBaroias
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH reOMEeTpUYECKON
porpeccuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CI0KHBIX
NpOIEHTOB. VICHoJb30BaHWE TPOTPECCHH I PEIICHUS peajbHbIX 3aaad
MIPUKJIATHOTO XapaKTepa.

HenpepoiBHble ¢GyHKUMM W UX cBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENpPEpHIBHBIX HAa OTpe3ke. Meron
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VHTEPBAJIOB [UJI1 PELICHUS HEPaBEHCTB. lIprMeHEHHE CBOWCTB HENPEPBIBHBIX
byHKIM 1715 petieHus 3aaa4.

[TepBas u BTOpasi mpousBoaHbIe PyHKIMU. ONpeaeenne, reOMeTPUIESCKUN 1
(bu3uYeCKUil CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelIbHOU K rpaduky QyHKIUU.

[IpousBoaHble  3nemMeHTapHbIX  QyHKuud.  IIpousBomHass ~ CyMMbl,
MIPOU3BEICHUS, YACTHOTO U KOMITO3HUIINH (PYHKITUH.

MHoskecTBa M JIOTHKA

MHoO)kecTBO, Onepaluy HaJ MHOXKECTBaMUM W HX CBOWCTBA. [[narpammsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETMKO-MHOKECTBEHHOTO — amnmapara s
ONMCaHUs pealbHbIX MPOLECCOB W SBJIECHUM, NPHU PELICHUH 3aJad W3 JPYTHX
y4eOHBIX MPEIMETOB.

Omnpenenenve, Teopema, CBOMCTBO MaTEeMaTHUECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KJIIACC

Yucaa v BIYMCICHUSA

Harypanbubele u nenble yncina. [[pyuMeHeHrne NMPU3HAKOB JIEIMMOCTH LIEJBIX
yucel, HanOonpmuii oOmuii nemurend (manee — HOJ[) m HamMmeHslinee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pemeHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuple uucna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMMCH KOMIUIEKCHOTO 4YHCiIa. ApudMeTHdecKkre orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu N-o¥i cTeneHru M3 KOMIUIEKCHOTO uMcia. [IpuMenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa U COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI
U CUCTEMBI-CIIECTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PereHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeIbHBIX W  JIOTApUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.

[IpuMeHEHNE ypaBHEHNA, CUCTEM U HEPABEHCTB K PEHIEHUIO MAaTEMAaTHUECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKU W pealbHOW JKU3HU, HHTEpIIpETaus
MOJIYYEHHBIX PE3YIbTATOB.

DyHKIUHN U TPAPUKH
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I'paduk xommozunmu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIWHATHOM IJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne mMeronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/Ibl PEIIeHUs 3aa4 C TapaMeTPaAMH.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HKCCIENOBAHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHbIX
MPEIMETOB U PEATbHOU KU3HH.

Havana maTeMaTH4ecKOro aHaJIm3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIero 1 HAMMEHbILEro 3HaUeHUH HellpepbIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHrne NPOU3BOMHON [JIi HAXOXKICHUSI HAWJIY4YlIEro peuieHus B
NPUKIAAHBIX 3aja4yax, [JIs ONpEeJEeTeHUs] CKOPOCTH U YCKOpPEHHs Ipoliecca,
3aJIaHHOTO (POPMYJIION WITH TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomerpuueckuid CMbICI HHTETpalia. Beruncienue onpenei€HHOro
uHTerpana no gopmysne Herorona-Jleitonuna.

[Ipumenenue uHTErpasa AN HAXOXKIACHHUS IUIOIIAACH MIOCKUX GUryp u
00BEMOB reOMETPUIECKHX TEJI.

[Ipumepnr pemenuil auddepeHIManbHbIX YpaBHEHUNH. MaTemaTuueckoe
MOJICIMPOBAaHUE PEAITbHBIX IMPOILIECCOB C TOMOILIBI AuddepeHnaIbHbIX
YPaBHECHUU.

18



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBFIIETO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00I11€CTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHMS PA3NIUYHBIX CTPYKTYp, SBJICHUH, MpOLELYp
IpOKJIAaHCKOTO  oOmiecTtBa  (BBIOOpBI, ONPOCHI U JIpyroe), yMeHHue
B3aMMOJIEUCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPaKIAHCKOM HICHTUYHOCTH, YBAXEHUS K
IPOLJIOMY M HACTOSILEMY POCCUWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU HIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTIKEHHMH B JAPYTMX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHE AYXOBHBIX IIEHHOCTEM POCCHICKOIO HapoJa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAEHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKH U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIETro;

4) 3cTeTH4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELICHH, pacCyKIAeHUIN, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM acCIleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTeMaTHUeCKUe 3HAaHUSA B
MHTEpecax 3710pOBOTo U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pOBbIO (3I0pOBOE MHUTAaHUE, COANAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTZIbIXa, peryJisipHasl (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOTr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOMs, HHTEpec K
pasnmuyHbiM  cPepaM  MPOPECCHOHANBHOW  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3OBaHUIO U
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CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DPKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pemieHus 3amad B o0yactu
OKPY >KaIOLIEeH Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYIKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMaTHIECKON
HayKH Kak cepbl 4eTOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUS LIMBWIA3ALMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKW U MaTEMaTHYECKOMN
KYJbTYPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1efiCTBUSA

Bba3oBble JJornyeckue geiicTBHA:

BBIIBIITD M XapaKTEpU30BaTh CYIIECTBEHHBIC NPHU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOLIEHUH MEXAy MOHATHAMH, (POPMYIUPOBATH
OIpeziesICHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJi11 0000IEHUS U CPAaBHEHUS], KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpPMYJIMpPOBATb U  NpeoOpa3oBBIBATE  CY)KJICHUS:
YTBEPAUTENIbHbIE U OTPUIIATENbHbIC, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJECHUAX U YTBEPKACHUAX, NpeUlaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JeJaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAyKTHBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOATENIBHO AOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTUBHOTI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBObI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIIEHUS, BHIOMPATh HaO0JIee MOAXOASAIINN C YIETOM CAMOCTOSITETEHO
BbIJIEJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOJeMy,
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yCTaHABIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJUPOBaTh OOOOIIEHUST W BHIBOABI IO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, MCCIEAOBAaHUS, OLCHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX JUIsi OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAITUIO PA3TUIYHBIX BHIOB U (opM
IpE/ICTaBICHHUS,

CTPYKTYpPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TPapUIECKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBUSIMU U
HEJISIMHA OOIIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX
M TMHCHBMEHHBIX TEKCTax, JaBaThb IMOSICHEHUS [0 XOAY pEIICHUs 3a/JauH,
KOMMEHTHUPOBATH MMOJTYYCHHBIN pe3yibTarT;

B X0Ji€ 0OCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAaeMON TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBaTh HJEH, HAaIlleJIEHHbIE Ha IIOMCK
pElIeHUs, COIOCTaBIISITh CBOU CYXIEHUS C CYXKJICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIUpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEJCTABIATh PE3YJbTATHl PELISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MPE3EHTAIlUN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE Y4eOHbIE 1eliCTBUS
Camoopranusanus:
COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
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¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TpoIlecca M pe3ysibTaTa PEIICHUs
MaTEeMaTUYECKOH 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa IEJU U YCIOBUIM, OOBSCHATH TPUUUHBI
JTOCTIDKCHUSI WM HEIOCTUKEHUST PE3YIbTaTOB JIESITEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSITEIbHOCTD:

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHOU
paboThl mTpU pemeHuH YYeOHBIX 3a7ad, NPUHUMATh IIeIb COBMECTHOMU
NeATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeaeiisiTh
BUJIBI pa0OT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YIHTAT PaOOThI, 00001IATH
MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboTel (0OCyxkaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJICHAMHU KOMaH/IbI, OI[EHUBATH KA4€CTBO CBOETO BKJIa/1a
B O0mmiA TPOAYKT TIO KpUTEpUsAM, CPOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJIEUCTBHSI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIETYIONTHAE
MPEAMETHBIC PE3yJIbTAaThl MO0 OTACIBHBIM TEMaM pabouell mporpamMmbl YYEeOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOTr0 aHaTU3a»:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJHO OMEpPUPOBATH MOHITUSAMH: PAIMOHATBLHOE YHCIIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
pallMOHANIbHBIX U ICCTBUTENIBHBIX YUCEN, MOIYJIb JEHCTBUTEIHHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUHN U PEATIbHOMN KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, IPABUJIA OKPYTIICHUS, PUKUAKY U
OIIEHKY pe3yJIbTaTa BHIYUCIICHU;

CBOOOJTHO ONEPUPOBATH TOHSATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCITOJIb30BATh MOAXOAILYI0 (POpMY 3aMuch AEUCTBUTENbHBIX YUCEN AJI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOZHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATYpPaTbHOU
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CTEIICHY;
CBOOOJIHO OIEPUPOBATH MOHATHEM: CTENEHb C PALIMOHAIBHBIM [TOKA3ATENIEM;
CBOOOJHO OINEPUPOBATh MOHATUSAMU: JIOrapupM UHCIA, JIECATUYHBIE WU

HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMU: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YUCIIOBOTO apryMEHTa;

ONEpPUPOBATh MOHATUAMM: aPKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAIBHBIX YPABHEHUM, IIPUMEHATH METOJ HHTEPBAIOB JUIsl PEIICHMS
HEPAaBEHCTB;

CBOOOJHO OMEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU K0P PUIIEHTaAMU, KOPHU MHOTOUJICHA, IPUMEHSTH JICJICHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy bedy m teopemy Buera nmis
peuieHus 3anay;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONpPEAEIUTENb MaTpulbl 2 X 2 M €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYEHUS,
IPUMEHATh ONPEICIUTENIM JUIsl PELICHUsS CUCTEMbl JIMHEWHBIX YPaBHEHHUH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBID MAaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJIy4YEHHBIN pE3yJIbTarT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKCHUM,

BBINOJIHATH NPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAJIbHBIM [T0KA3aTeIIEM;

UCIIOJIb30BaTh CBONMCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh HOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIECHHUS C TIOMOIIbIO PaBHOCUIIBHBIX
IIEPEXO0I0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEM;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIibl Il TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUM;

CBOOOZHO OIEpPUPOBaTh IOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (GOpMyJbl  JUIsl  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHUM;
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MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJlayH, MCCIEIOBAThH
MIOCTPOEHHBIE MOJIEIIN C MCTIOIb30BAHUEM alllapara aiareopsbl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUUN, Trpaduk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QPyHKIIMIA;

CBOOOJTHO OMEPHPOBATH MOHATUSAMHU: OOJIACTH OMpEIENICHUS] U MHOXKECTBO
3Ha4eHU! PYHKIMHU, HyIU QYHKIIUU, TIPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATh MOHATUAMU: YETHBIE W HEUETHBIE (YHKIINH,
nepuoanyeckue QyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI U
MUHUMYMbl (DyHKUIMH, HaumOOJblllee M HaMMEHbIIee 3HaueHHuEe (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: CTETIEHHAs] PYHKLUS C HaTypaJbHBIM U
LEJNbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHM Kak (PYHKIMHM OOpaTHOM CTENEHU ¢
HaATYpaJIbHBIM ITOKa3aTeleM;

ONepUpOBaTh TOHATUSMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKIMY, BHITIOJIHSTD 3JIEMEHTApHOE HCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUPOBaTh MOHSATUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKH AN pelIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeielIeHne TPUTOHOMETPUYECKUX (PYHKITUI YUCITIOBOTO apryMEeHTa;

UCIONB30BaTh rpaduku (GyHKUUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYTUX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpPUPOBATh MOHATHIMH: apuU(PMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCMOHEHIUATIBHBINA POCT, (POpPMyIIa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU NSl PEUICHUs peajbHBIX 3a/1ad IMPHUKIATHOTO
Xapakrepa;

CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
HOCJIeIOBATEIbHOCTE, MOHOTOHHBIE W OrPAHWYECHHBIC IOCIEA0BATEILHOCTH,
IOHUMaTh OCHOBBI 3apOXKACHUS MaTeMaTHYECKOro aHalnM3a KakK aHalu3a
OECKOHEUHO MaJbIX;

CBOOOIHO ONEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIEC ()YHKIIUHU, TOUKH pa3pbiBa
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rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINHY;

CBOOOJTHO OIEpUPOBaTh MOHITHEM: (YHKIHS, HEMpEephiBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATHh MTPOW3BOAHBIC CyMMBI, TIPOU3BEIACHUS, YaCTHOTO M KOMIIO3HUITUU
NBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJHON ISt
penieHus 3aaay.

MHo:xecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpAlUUd  HaA
MHOXECTBAMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: ONpEACIICHHUE, TEOpeMa, ypaBHEHHUE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUYECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4yaroIIMICS TOJYYUT CIEAYIOIIHE
pEeAMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOr0 aHAIIA3a»:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO ONIEPUPOBATH MOHITUAMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpPaJbHBIX U LIEJIbIX YHCEeJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIEJbIX YHUCEl,
HO/l u HOK nHaTypanbHBIX 4YMceNl AJid PElIeHHs 3ajad, NPUMEHSTh aJlfOPUTM
EBxnnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIIO, 3aMUChIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJ, MPEJCTaBISATh KOMIUICKCHBIE YHCIia B anreOpandeckor u
TPUTOHOMETPHUUECKON (hOpME, BBHITIOIHATH apU(PMETHIECCKUE ONEpaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: HppalMOHANbHBIE, MOKa3aTeIbHbIE WU
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHIJIBHBIX TIEPEXOIOB;

OCYILIECTBISAITh OTOOP KOpHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJTHO ONEPUPOBATH TMOHATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEOoOXoaumble  (HOPMYINIBI  JJii  PEIICHUS OCHOBHBIX  THIIOB
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TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: CHCTEMa U COBOKYIHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEW PAallMOHAIbHBIX, NPPALMOHAIBHBIX, [T0KA3ATEIbHBIX U
Jorapu(pMUUECKHUX YpaBHEHUM U HEPABEHCTB;

pemarhb paluMOHAJIbHBIE, UPpALMOHAJIBHEIE, NIOKa3aTelIbHbIE,
jgorapuMuueckue ¥ TPUTOHOMETPHUUECKHE YypaBHEHUS U  HEpaBEHCTBA,
coJiepaKalye MOYJIHA U ITapaMeTpsbl;

IPUMEHATH TpauuecKue METObI sl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TAK)Ke€ 3a/1a4 C IapaMeTPaMHy;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUs, HEPABEHCTBA W HX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEINM C HCIOJIB30BAHMEM amnmnapara ajireOpsl,
VHTEPIPETUPOBATH NIOJyYCHHBIN PE3YJIbTAT.

DOyHKuHUU U rpaduKu:

CTpOUTh TpaUKu KOMIO3UIUN (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITO3ULIUU ABYX (YHKIIHII;

CTPOUTb F€OMETPUUYECKHE 00pa3bl ypaBHEHNUI U HEPABEHCTB Ha KOOPIMHATHON
IIJIOCKOCTH;

CBOOOZHO OMEpPUPOBATH MOHATUAMH: TpAPUKH TPUTOHOMETPUUECKUX
byHKIHIA;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS M HCCIEIOBAHUS pPEaJIbHBIX
IIPOLIECCOB.

Havyana MaTeMaTH4eCKOro aHaJIn3a:

UCIOJIb30BaTh MPOU3BOIHYIO JIsl CCIEN0BaHMs (PYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbILIEE 3HAaU€HUs (PYHKIMM HENPEPHIBHON HA
OTpE3KE;

UCITOJIb30BaTh IMPOM3BOJHYIO Il HAXOXKICHHMS HAWIy4dllero peleHus B
INPUKJIAJAHBIX, B TOM YUCJE COUUATbHO-3KOHOMUYECKHUX, 3a/1a4aX, JUIsl ONpeeIeHuUs
CKOPOCTH U YCKOPEHUS IpoIecca, 3aJaHHOT0 (popMyson nin rpaduxkom;

CBOOOZHO ONEpUpPOBATh TMOHATUSAMHU: IEepBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUThb NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKUMHA U BBIYUCIATH
uHTerpa no gopmyse Horotona-JlelOnua;

HAXOAMTh IJIOLIAAN IIOCKUX (GUTYP U OOBEMBI TEJ C MOMOIIBIO0 HHTETPAIa;

UMETh IPEJCTABICHUE O MATEMaTUYECKOM MOJCIMPOBAHUN HA IpUMEpe
cocTaBiieHUs IU(pPepeHnanbHbIX YpaBHEHUN;

pemaTe NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLUAIbHO-KOHOMUYECKOTO U
(u3n4ecKoro xapakrepa, CpeJCTBAMU MaTEMaTHYECKOT0 aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsnvecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
n/n TeM MPOrpaMMbl Bcero Kontponbubie | IpaxTiieckue o0pa3zoBaTesibHbIE
padoThbI padoThI pecype
MHOKECTBO 1EMCTBUTEIBHBIX
1 ;ZI;EJ;-H?H};(I){IS: J;i)};};ﬁeﬂnﬂ u 24 1 bubmmorexa HOK
https://m.edsoo.ru/1c209e37
HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPAaBHEHUIN
2 gi’:nlcelgll{i: gﬁﬁﬁi{lc LEJIBIM 12 1 Brbmorera HOK
https://m.edsoo.ru/1c209e37
noKasaTesieM
3| of creneus Tppaionammme | 15 ) bubmorera LIOK
' https://m.edsoo.ru/1c209e37
ypaBHEHUS
4 [TokazarenbHast yHKITHS. 10 1 bu6moreka [JOK
[TokasaresbHbIC YpaBHECHUS https://m.edsoo.ru/1c209e37
5 Jlorapudmuueckast QyHKIIHS. 18 1 bu6moreka [JOK
Jlorapudmuyeckue ypaBHEHUS https://m.edsoo.ru/1c209e37
5 Tpuronomerpuueckue 29 1 bubnnorexa [IOK
BBIPQXKCHHS H YPABHCHUS https://m.edsoo.ru/1c209e37
7 [TocnenoBaTeabHOCTH U 10 1 bu6mnoreka IJOK
IPOrPECCUu https://m.edsoo.ru/1c209e37
8 HenpepriBHbie PyHKIINH. 20 1 bu6moreka [JOK
[TpousBogHas https://m.edsoo.ru/1c209e37
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9 [ToBTOpEnme, 0600MICHME, 5 9 bu6moreka IJOK
CUCTEMATU3ALNS 3HAHUMN https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME
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11 KITIACC

KoJsinyecTBO 4acoB JJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM K - (uudposbie)
n/n MporpaMMblI Bceero OﬁﬂTpom’H”e I?KTqucmle o0pa3zoBaTe/IbHbIE
padoThI padoThI pecypeb
1 UccnenoBanrie GyHKIIHIHI C 29 1 bubmoreka IJOK
OMOIIIbIO IPOU3BOAHOM https://m.edsoo.ru/1¢c209e37
bu6moreka [JOK
2 Meppoobpaswas u MHTerpan 12 ! https://m.eds00.ru/Lc209e37
3| Oymdi Tomonomermcotne 14 . buGmotera LIOK
YHKIHA. 1P P https://m.edsoo.ru/1c209e37
HEpPaBEHCTBA
4 HNppanuonanpHbie, TOKA3aTEIbHbBIC U 24 1 bubmoreka [JOK
jgorapuMUUECKUe HEPaBEHCTBA https://m.edso0.ru/1c209e37
5 KommiekcHble ynciia 10 1 bubmorexa LIOK
https://m.edso0.ru/1c209e37
bubmoreka IJOK
0 HarypanbHpie H ueibie e 10 ! https://m.eds00.ru/1c209e37
7 S HC; er;l;ig:;iagggg}emmx U 12 1 bubmorexa LIOK
ppatt § https:/m.eds00.ru/1c209e37
Jorapu(hMHUYECKUX YpaBHECHUH
bu6moreka IJOK
8 3aj1atu ¢ napameTpamiH 16 ! https://m.eds00.ru/Lc209e37
9 [ToBTOpEeHue, 06001IEHNE, 16 9 bubmoreka IJOK
CHCTEMATH3AIMs 3HaAHUI https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I1O 136 10 0

I[TPOI'PAMME
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®OEJEPAJIBHASI PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

["'eomeTpus siBiIsIeTCSI OMHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEr0 OOIIIEro
oOpa3oBaHMs, TaK KakK o0O0eCrneyrMBaeT BO3MOXXHOCTh H3YYEHHS JUCIMILIUH
€CTECTBEHHO-HAYYHOW HAIIPAaBJICHHOCTH M MPEIMETOB T'YMaHUTAPHOTO IIMKJIA.
[TockonbKy TOTHUYECKOE MBILIIEHUE, (HOPMUPYEMOE MPU U3YUEHUH 00YyUaIOIUMUCA
MOHSATUMHBIX OCHOB TI'E€OMETPUHU, MNPH JOKA3ATEIbCTBE TEOPEM M IOCTPOEHUU
LETOYKH JIOTHYECKUX YTBEPKACHUM IPU PELICHUH T€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U OIPOBEPTaTh THUIIOTE3bl HEMOCPEICTBEHHO WCHOJIB3YIOTCS MpHU
pEIIeHNH 3a7a4 €CTeCTBEHHO-HAYYHOTO 1IUKJIA, B YACTHOCTH (PHU3UYECKUX 3a]1ad.

[{enms ocBOEHMS TPOTPAMMBI YueOHOTO Kypca «I eomeTpus» Ha yriayOnéHHOM
YPOBHE — pa3BUTHE UHANBUIYATBHBIX CIIOCOOHOCTEN 00yYArOIINXCS MTPU U3yICHUH
TEOMETPUU, KaK COCTaBISIONMICH mpeaMeTHol obnmactu «MartemaTuka u
nH(popMaTHKa» Yyepe3 00ecreueHrne BO3MOXKHOCTH MPUOOPETEHUS 1 UCTIOJIb30BAHUS
Oomee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U JEHCTBUH, CTIEU(PUIHBIX TEOMETPUH,
¥ HEOOXOMMBIX JIJI YCIIENTHOTO MPOo(heCcCuOHaTLHOTO 00pa30BaHMUsI, CBI3aHHOTO C
HCIIOJIb30BaHUEM MaTEMAaTUKHU.

[IpuopuTeTHBIMU 3ajlauaMM Kypca TE€OMETpPUU Ha YIrIyOJE€HHOM YpOBHE,
PACHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBJISTFOTCS:

paciMpeHre MpeACTaBICHUs] 0 TEOMETPUM KaK YaCTH MUPOBOM KYJIbTYPHI U
dhopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOIIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIINX MaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OINHCHIBAaTh W HU3Yy4aTb
pa3HbI€ SIBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MOHATHITHOTO armapara 1o pa3aeiy
«CtepeoMeTpus» yueOHOTO Kypca reOMETpHUH;

dbopMupoBaHWEe  yMEHHUS ~ BJaJ€Th  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX U HUX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHME HMX MPUMEHSTh, YMEHHUS JOKa3bIBaThb TEOPEMbl U HAXOJIUTh
HECTaHJapTHHIE CIIOCOOBI pEIICHUs 3a]1a4;

dbopMHEpOBaHNE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJICTISIX U B PEATTBHOM
MUpE MHOTOTPAaHHUKU M TeJla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJIENH;

dbopMHupoBaHEe TTOHUMAHUS BO3MOKHOCTH aKCHOMATUUYECKOTO MOCTPOCHUS
MaTeMaTUYECKUX Teopuil, (OpMUPOBAHWE MOHUMAHHUS POJU AKCHUOMATUKU TMPHU
IIPOBEJICHUN PACCYKIACHNN;

dbopMHpOBaHE YMEHHUS BIIAJIETh METOJAMHU JOKA3aTebCTB M aJITOPUTMOB
pELIEHUs], YMEHUS UX IPUMEHSATh, TPOBOJAUTH 1OKA3ATEIIbHBIE PACCYKIACHUS B XO/I€
pELIECHHsS] CTEPEOMETPUUYECKUX 3aad MU 33/1ad C NPAKTUYECKUM COJECpPKAHHEM,
dbopMHUpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKAa3aTelIbCTB  IPHU
000CHOBaHUHU MAaTEMAaTUYECKUX YTBEPXKIECHUN U POJIM aKCUOMATUKHU B MPOBEJCHUHN
JETyKTUBHBIX PACCYXICHUM;
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pa3BUTHE U COBEPILICHCTBOBAHUE WHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEH 00yJaronuxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHLCKIX
yYMEHUH, KpUTUIHOCTH MBITIUICHUS, MHTEpPECa K U3YUECHUIO TEOMETPUU;

dbopmupoBanue (HyHKIMOHAIBHOM IPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHSI pacro3HaBaTh MPOSBICHUS TI'E€OMETPUUYECKUX TMOHATUN, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX XKU3HCHHBIX CUTYAIUSAX W MPU H3YYCHUH JPYTHX
y4eOHBIX TPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSI PEATBbHBIX CHUTyaIlui, HCCIEIOBaHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIIPETALNN TTOTyUYEHHBIX Pe3yJIbTaToB.

OCHOBHBIMHU COJIEPKATEIBHBIMU JIMHUSAMHU yueOHOTo Kypca «['eomeTpus» B
10-11 «xmaccax sBustorcsi:  «lIpsiMple W TIJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tena  BpameHus», «BeKToppl UM  KOOpPAUHATHL B
MIPOCTPAHCTBE», «JIBIXKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHME «yMETh OINEPUPOBATH
MOHSATUSIMIY, PETIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp’KaTelIbHBIM JIMHHUSAM ydyeOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH pacrnpeiensercsi He TOJbKO 10
CoJIepKaTeIbHbIM JIMHUSAM, HO U 10 rojgaM oOyudeHusi. Conepkanue o0pa3oBaHusl,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHus DenepaibHON paboueit
MPOrpaMMBbl, PacHpeleNEHHBIM MO ToJaM OOy4YeHHSs, CTPYKTYPHPOBAHO TaKUM
00pa3zoM, 4TOObl KO BCEM OCHOBHBIM, MPUHIMITMAIBHBIM BOIIPOCAM 00yYarouecs
oOpamanich HEOJHOKPATHO. OTO TO3BOJIAET OpPraHW30BaTh  OBJIAJCHHE
T€OMETPUUECKUMHU MOHITHSIMH M HaBBIKAMU MOCIIE0BATEIHLHO U MOCTYNATENBHO, C
COOJIIOZICHUEM TPUHITUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPECTaBICHUN OOYyYarOIMXCs, PACIIUPSS U YTIIyOssis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4eHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gaTh ycioBus g auddepeHnmanuu  00ydeHus, IMOCTPOCHHUS
WHIUBUYAIbHBIX  00pa30BaTENbHBIX MPOTpaMM, OOECHeUUuTh YIIIyOJIEHHOE
U3Yy4YEHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOMIMXCS K TMPOJODKCHUIO H3YyYEHHS MaTeMaTUKU C
yu€ToM BBIOOpa Oynaymiei mnpodeccun, obOecrieuynBas MPEEMCTBEHHOCTh MEKIY
001mmMM 1 ipodeccroHaIbHBIM 00pa30BaHKUEM.

Ha wusyuenne yuebHoro kypca «['eomerpusi» Ha yriyOnEéHHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henemo), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINI0).
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COJIEPKXAHUE OBYUYEHUA

10 KITACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHSI ~ cTepeoMeTpur. Touka, mOpsiMas, IJIOCKOCTb,
npoctpancTBo. I[loHsTHe 00 aKCMOMaTHYECKOM TOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe NpsIMbIX B IPOCTPAHCTBE: NEPECEKAOLIUECS,
napajulelibHble W CKpellMBaroImuecss npsmble. [Ipu3Hakum CckpermumBaromuxcs
npsAMbIX. [lapamienbHOCTh MPSAMBIX U ITIOCKOCTEN B MPOCTPAHCTBE: MapaslIe/IbHbIC
MPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MPAMOU
U 1ockocT. [lapamienbHoe W LEHTpPaNbHOE MPOEKTUPOBAHUE, H300paKEeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIENIbHOTO MNPOEKTUpOoBaHUs. I300paxeHue
buryp B mapayyiebHOW MPOEKIMH. YTJbI C COHAMPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIY IPSMBIMU B IpocTpaHcTBE. [lapamienbHOCTh TIOCKOCTEN: MapaJUICIIbHbIE
IJIOCKOCTH, CBOKWCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocrenmue
MPOCTPAHCTBEHHbIE (QUTYpPhl HA TUIOCKOCTH: TETpadp, NapajIeNenuIe,
MMOCTPOECHUE CCUCHUU.

[lepnieHIUKYISAPHOCTD NPSAMON U IUIOCKOCTHU: NIEPIICHAUKYJISIPHBIE TIPSIMbBIE B
IPOCTPAHCTBE, MPAMBIE MapaUICIbHbIE W IEPIEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTroroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 IMIIOCKOCTH, MPOEKIUs (PUTYphI HA TIIOCKOCTh. [lepnenaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCcTeR. Teopema o Tpéx
MEPIIECHINKYJISPAX.

Yrael B IPOCTPAHCTBE: YroJl MEXIY INPAMON U IUIOCKOCTBIO, JIBYI'PaHHBIN
yIoJI, IMHEWHBIM yIroJl ABYIPAaHHOIO yria. TpEXrpaHHbld U MHOTOIPAHHBIE YTJIBL.
CBoiiCTBa IJIOCKKUX YIJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB M CUHYCOB JJIS TPEXTPAHHOTO yTJa.

MHororpaHHuKu

Buapsl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3MbI, OOKOBasi U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJIbHBIN MTapaAJUIEICIUNE U €T0 cBoMicTBa. KpaTuaimme
NyTH Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: N-yronapHast nupamuia, NpaBuiIbHAs U yCeUEHHAS
nupamuael. CBoiicTBa péOep M OOKOBBIX TpaHEd MPABHIBHON NHUPAMUIBL.
[IpaBuibHBIE MHOTOTPAHHUKH: MPABUJIbHAS MPU3MA W NPaBWIbHAS NUPaAMUIA,
paBUJIbHAS TPEYTOJIbHAS TUPaMUa U MPABUIILHEIN TETpadip, KyO. [IpencraBienue
O MPABUJIBHBIX MHOTOT'PAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCASP.

Bbluucienue 3J€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHaiu, YIJIbL.
[Tmomans OOKOBOW MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH MPSIMOM TIPU3MBI,
TJI0IIIa/Ib OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM ITpu3Mbl. [1nommans
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OOKOBOIl MOBEPXHOCTM M TMOBEPXHOCTH MPABUIBHOW MNHUpaMHUABI, TEOpPEMa O
IJIOIIAIA YCEUYEHHON MUPAMUIBI.

CummeTpuss B NPOCTPAHCTBE. DJEMEHTbl CUMMETPUM  IPABHUJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MNPAaBWIBHOM MHOTIOIPAHHHUKE: CHUMMETPUS
napajuleJienunea, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHsS IPaBUIIBHOU
IIAPAMULBI.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOpP, IJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE U  IPOTUBOIIOJIOKHO
HalpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOPaAMHU: CI0KEHUE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[ToHsaTHE KOMIUTaHApHBIE BEKTOpBI. [IpuM3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasioKEHUHM BEKTOpAa IO TPEM
HEKOMIUIaHAapHbIM  BekTopam. IIpsmoyronpHasg  cucremMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopaMu. CKalasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KITACC

Tesa Bpamenus

[ToHssTHs: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, OOpa3yroliMe TMOBEpXHOCTeH. Tenma BpalleHus:
IUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe. M300pakenne Ten BpallleHUs Ha
miockoctr. Pa3BépTka nmunmHapa u konyca. CumMeTpust chepsl 1 mapa.

O6bém. OcHoBHBIE CcBOiicTBAa 00bEMOB Ten. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO TMapajuiesienumena u cienctsus u3 He€. OO0bEM TpsMOd U
HAKJIOHHOHM TPU3MBI, IIWIMHPA, MUPaMUAbl U KoHyca. O0bEM mapa M IMapoBOro
CETMEHTA.

KoMOuHammu Ten BpamieHuss U MHOTOrpaHHHMKOB. [Ipm3ma, BrucaHHas B
IWIMHIpP, ONHCaHHAas oOKoJio uwiuHapa. Ilepeceuenue cdepsl u 1mapa ¢
iockocThio. Kacanme mapa m cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEpXHOCTH IWJIMHAPA, KOHYCA, IUIOMAnb chepsl U €€ JacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OO0BEMOB, TUIOMAACH TMOBEPXHOCTEH
nonoOubIx ¢uryp. IlpeoOpa3zoBanue momodus, romoretus. Pemenue 3agau Ha
IUIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne cedeHnit MHOTOTPaHHUKOB ¥ TEJI BPAILICHHUS: CEUSHUS IIITNHAPA
(mapayielbHO W TEPHEHAMKYJSPHO OCH), CEUeHHUs KoHyca (mapasuieibHbIe
OCHOBaHUIO M TIPOXOAIINE YepPe3 BEPIIUHY), CEUCHHsI IIIapa, METO bl TOCTPOCHHUS
CEYCHUI: METOJ CJIEIOB, METOJ] BHYTPEHHETO MPOCKTHUPOBAHUS, METO]] MEepeHOca
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CEKYILIEH IIOCKOCTH.

BeKkTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTBe. Ornepauuu Haj BeKTopamu. BekTopHoe
YMHOXEHHUE BeKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronbHas
cucTteMa KoopauHar B npoctpaHcTtBe. Koopaunatel BekTopa. Pazmoxenue Bekrtopa
o 6a3ucy. KoopanHaTHO-BEKTOPHBIN METO/I IPH PEIICHUH T€OMETPUIECKUX 3a1a4.

/IBU:KEeHUSA B IPOCTPAHCTBE

JIBmxkeHus: mpocTpancTBa. OtoOpaxkeHus. [[BkeHUsT U PaBEHCTBO (GUTYD.
OO6mme cBoiicTBa JBW)XEHUH. Buabl JBWXKEHUN: TMapauleibHBIM IMEPEeHOC,
LEHTpaJbHasl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMsI YYEBHOTI'O
KYPCA «'EOMETPUSA» (YTJUYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BoCIUTAHME:

c(hOpMHUPOBAHHOCTH TPAKITAHCKON TTO3UITUN 00YUYAIOIIETOCS KaK AKTUBHOTO U
OTBETCTBEHHOT'O YJI€Ha POCCUICKOT0 00I11€CTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
rpakgaHckoro  oOmectBa  (BbIOOpPBI,  OMNPOCBI W JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMHA 1 HA3HAYCHHEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON MICHTHYHOCTH, YBAKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUICKOW MAaTEeMAaTHKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTMXKCHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JYXOBHBIX [IEHHOCTEH poccHilckoro Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATENbHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOIO Oy IyIIEro;

4) 3cTeTM4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHHI, pacCyKICHII, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM aclleKTaM Pa3iIMyHbIX BUJOB UCKYCCTBA;

5) pusznyeckoe BoCIUTAHME:

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3/I0pPOBbIO (30pOBOE MUTaHWE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUNA U
OTZIbIXa, peryJisipHasl (pu3nyeckas aKTUBHOCTH), (PM3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYyAY, OCO3HaHHE LEHHOCTU TPYAOIIOOHs, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHAIBHON  JMEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOM M €€ MNPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymeli mpodeccur u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTb M CIOCOOHOCTh K  MaTeMaTHYecKoMy  OOpa3oOBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYacTHUIO B PEIICHUU TPAKTHUYECKUX 3a/1a4 MaTEMaTHYECKOW HAIPABICHHOCTH;

7) 3K0JI0TrHYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TOHMMAaHUE BIUSHUS
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COLIMAJIBHO-D)KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHWE NPUPOAHONW U COLMAIBHOU
Cpelibl, 0CO3HaHKE II100ATBLHOI0 XapaKTepa SKOJIOTNYECKUX MPoOieM, OpHUEHTALMS
HAa TPUMEHEHHE MaTeMaTHYeCKUX 3HaHWM MJid peueHus 3axad B o0jactu
OKpY’KaIlled Cpeapl, IUIAHHPOBAaHUE IIOCTYNIKOB M OLEHKH HUX BO3MOXHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEbl;

8) neHHOCTH HAYYHOI'0 TO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOM MPAKTUKHU, TOHUMaHUE MaTEeMAaTUYECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM 1eITeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBUIM3ALMM, OBJIAJCHUE SI3bIKOM MAaTEMAaTUKH U MAaTeMaTHYeCKOU
KYJIbTYpOH KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh POEKTHYIO
Y UCCJIEI0BATEIbCKYIO I€ATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elicTBUSA

ba3oBble 1ornyeckue 1eicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TOHSATUHN, OTHOIICHUM MEXAY TMOHATHUSMH, (POPMYIHPOBATH
oTpe/ieJICHUs] TIOHSTHM, yCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKALINHU,
OCHOBaHMS JJi1 0000IICHUS M CPaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAIN3A;

BOCIPUHUMATh,  (GOPMYyJIHUpPOBaTh H  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPUIIATENbHbIC, €IUHIUYHbIC, YACTHBIC M 00IIKE, YCIOBHEIC,

BBISBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOMACHHUSIX W YTBEPKIACHUSAX, MpEIIaratb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYMIL;

7ieNiaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX W
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEIHCTBA MATEMATUUECKUX YTBEPKICHUIM
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BBIBOJIbI;

BBIOMpaTh CHoco0 pemieHus: ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHUs, BEIOMPATh HanOoJiee MOAXOA[IIUN C YYETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble nccienoBarebcke 1eiCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENbCKUM HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (POpMHpPOBATH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

MPOBOAMTH CAMOCTOSATEIBHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTEeMaTUYECKOTO 0ObEKTa, SBJICHMUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMU, ITPOLIECCAMH;

CaMOCTOSITENIbHO (POpMYJIUpPOBaTh OOOOIIEHUS U BBIBOABI MO pe3ysbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHMS, UCCJEJIOBAaHMS, OLIEHUBaTh  JIOCTOBEPHOCTH
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IOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ILEHNUN;

IIPOTHO3UPOBATh BO3MOYKHOE pA3BUTHE IMpOIECCa, a TAKXKE BbBIABUIATh
IPEATNOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JAe(PUINUTH HHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U ISl pEIEHUS 33]1a4U;

BbIOMpATh MHPOPMAIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, AHAJTM3UPOBATb,
CHUCTEMAaTU3HPOBATh U UHTEPIIPETUPOBATH MH(DOPMAIINIO PA3TUUYHBIX BUIOB U (pOpM
IPE/ICTABIICHHUS;

CTPYKTYpPUPOBaTh MH(MOPMAIUIO, MPEJACTaBIATh €€ B pazluyHbIX (popmax,
WJLTIOCTPUPOBATH TpapruecK;

OLICHUBATh HaAEKHOCTD uHpopmanuu o CaMOCTOSITENIBHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHMBEpPCAJbHbIE y4eOHbIe 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATH U (POPMYIUPOBATH CYKIECHUS B COOTBETCTBUH C YCIOBUIMU U
LeJIsIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHMS 110 XOAY pEILICHHs 3aJauH,
KOMMEHTHPOBATH I10Jy4EHHBIN pPE3yJIbTaT;

B X0/ie 00CYXJIE€HHsI 3aJ1aBaTh BOMPOCHI MO CYUIECTBY OOCYK/IaeMOW TEMBI,
npoOJeMbl, pelaeMod 3a7auyd, BbBICKA3bIBaThb WJEU, HAIICJICHHBIE HA ITOUCK
pPEILIEHHUsI, COIOCTABIISITE CBOU CYXKICHHS C CYKICHHSAMU IPYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4he M CXOJCTBO MO3ULHUNA, B KOPPEKTHOW (opme
(bopMyIMpPOBATH PA3HOIJIACHS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a0a4H, SKCIEPUMEHTA, UCCIENOBAHNS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (QopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IpEe3eHTALUN U OCOOCHHOCTEN ayAUTOPHUH.

PerynsitTuBHble YHHBepCaJIbHbIe YUeOHbIE AeiiCTBHS

Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEIICHUS 3a/1a4l, BEIOMPATH CIIOCOO PEIICHUS ¢
Y4ETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTE/JIEKT:

BIIAJICTh HaBBIKAMHU  [IO3HABATEIBHOW  pe(ieKCMM Kak  OCO3HaHUS
COBEPIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI TIpoIlecca M pe3yibTaTa pelieHus
MaTeMaTU4YE€CKOM 3a4a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTb IIPY PEIICHUM 3aJa4H,
BHOCHUTh KOPPEKTHUBBI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa 1IN U YCIOBUSAM, OOBICHATH PUUUHBI
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JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

IIOHUMATh U KCIIOJIb30BaTh MPEUMYILIECTBA KOMAHAHOW U MHJIWBHUIYaIbHOU
paboThl TpU pElICHUH Y4eOHBIX 3aJady, MNPUHUMATh LEJIb COBMECTHOM
JeSITEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM palOThI, pacHpeneisiTh
BU/JIBI pa0OT, I0TOBApUBATHCS, 00CYKIATh MPOIIECC U PE3YIbTAT PaOOTHI, 00001IAThH
MHCHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B IpynnoBbIX (hopmax paboTbl (00CyxkaeHusl, 0OOMEH MHEHUH,
«MO3TOBBIE LITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIMHUPOBATh
CBOM JICUCTBUS C IPYTMMH YI€HAMHU KOMaH/bl, OLICHUBATh KA4€CTBO CBOETO BKJIAa
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayquTCs:

o CBOOOJHO OINEPUPOBaTH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU NPHU
PELIECHNH 3a7a4 U IIPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUN;

o IIPUMEHSITh aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELIEHNN
reOMETPUYECKHX 3a/a4;

o KJacCU(UIMPOBAaTh  B3aMMHOE  PACHOJOKEHHE  OPSIMBIX B
IIPOCTPAHCTBE, IUIOCKOCTEW B IPOCTPAHCTBE, NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE;

o CBOOOJTHO ONEPUPOBATH TOHSTHUSIMHU, CBSI3aHHBIMU C yTJaMud B
MIPOCTPAHCTBE: MEXKY MPSMBIMU B IPOCTPAHCTBE, MEXKIY MPSMOM U TNIOCKOCTHIO;

o CBOOOTHO OTIepUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C
MHOTOTPaHHUKAMU;

o CBOOOJTHO pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHUKOB (TIpHU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaiesenunes, Kyo);

o KiIaccu(puIMpoBaTh MHOTOTPAHHUKH, BBIOMpAass OCHOBaHUS s
KJIacCU(UKaIINH,

o CBOOOJHO OMEpUPOBATh TMOHATHSMH, CBSI3AHHBIMH C CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTHIO;

o BBIMIOJIHATh ~ TMapajuieJbHOE, IEHTPAIbHOE MW  OPTOTrOHAJIBHOE

IPOEKTHpOBaHUE (GUIYp Ha IUIOCKOCTb, BBINOJHATH H300pakeHUs (Uryp Ha
IUIOCKOCTH;

o CTPOUTb CEUEHUs] MHOTOIPAaHHUKOB  DPA3JIMYHBIMU  METOJIaMH,
BBINIOJIHATh (BBIHOCHBIE) IUIOCKHME YEPTEXKU M3 PUCYHKOB HPOCTBIX OOBEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y;

o BBIYUCIISITh TUIOMIAJM TOBEPXHOCTEW MHOTOTPAaHHUKOB (TIpU3Ma,
MUpaMK/ia), TEOMETPUUYECKUX TEJ C TPUMEHEeHHEM (HOpMYII;
o CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: CUMMETPHUS B TPOCTPAHCTRBE,
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LHCHTP, OCb U INIIOCKOCTb CUMMCTPHHU, LICHTP, OCh U IIJIOCKOCTh CUMMCTPHUHU (l)I/IprBI;

o CBOOOJHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOLIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

o BBIIIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

o pelarh 3aJayd Ha J10Ka3aTelIbCTBO MAaTEMATUYECKUX OTHOLIECHUU U

HaxX0XXACHUC TCOMCTPHUYCCKHX BCIWMYHMH, IIPHUMCHAA HMU3BCCTHBIC MCTOABI IIpHU
PCIICHUN MAaTCMATUUYCCKUX 3a/1av ITOBBIINICHHOI'O U BLICOKOT'O YPOBHA CIIOKHOCTH,

o NPUMEHATh NPOCTEHIINE MPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4;
o U3BJIEKATh, IPEOOPA30BLIBATh U MHTEPHPETUPOBATH MH(OpPMAIUIO O

MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPE/ICTABIECHHYIO Ha YepTekKax U
PUCYHKAX;

o IIPUMEHATh TOJYYEHHbIC 3HAHUSA Ha TMPAKTUKE: CPAaBHUBATh U
AHAJIM3UPOBATh PEAbHbIC CUTYALlUU, IPUMEHSATh U3yUYEHHBIC TTIOHATHUS B IIPOLIECCE
MOMCKA PEIICHUS MaTeMaTUUeCKu ChopMyIMPOBAHHOM MPOOIEMBI, MOJEITHPOBATH
pEaAIbHBIE CUTYallMd Ha SI3bIKE T€OMETPUHM, UCCIIENOBATh ITOCTPOECHHBIE MOJIEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHSATUH U TEOpEM, arrapaTa ajreopsl, pemaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJINYMH;

o UMETh MIpeACTaBIeHUs] 00 OCHOBHBIX 3Tanax pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4yacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUMA.

K xonmy 11 kiaacca oOyyaromuiics HayqYuTCs:

o cBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C LIUJIMHAPUUECKOH,
KOHUYECKON U CHEeprUUeCKOM MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MOTYUYEHUS;

o ONEpUPOBaTh TMOHATUAMM, CBA3AHHBIMH C TeJlaMHU BpallCHMUS:
WJIMHIPOM, KOHYCOM, chepoil U 1mapom;

o pacno3HaBaTh Tejla BpalleHus (LWJIMHApP, KOHyC, cdepa W 1ap) H
OOBSACHATH CIIOCOOBI OJIYYEHUS TEJl BPALICHUS;

o KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CHEPBI U MIIOCKOCTH;

o BBIYUCIISITh BEJIMYHUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BPAILLICHHUS,

00BEMBI M IUIOLIAJAM IOBEPXHOCTEH MHOTOIPAaHHUKOB M Tl BpalleHus,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT;

o CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBSA3AHHBIMU C KOMOWHALMSIMHU
TEJI BpallleHUs U MHOTOTPAaHHUKOB: MHOTOIPAHHMK, BIIMCAaHHBIA B cdepy U
OMMCaHHBIA OKOJIO cepbl, chepa, BHCaHHAsi B MHOTOTPAHHUK WIIH TEJIO BPALLICHUS;

o BBIYUCIISITH COOTHOLIECHHUSI MEXKIY IUIONIAASMU TOBEPXHOCTEN U
00BEMaMHU 1TOTOOHBIX TEI;
o M300pakaTh M3y4aemble (PUTYPHI, BBIMOTHATH (BEIHOCHBIC) TIJIOCKHE

YepTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJA CBEpXY, COOKYy, CHH3Y,
CTPOUTbH CEYEHUS TEJ BPALECHUS;

o U3BJICKATh, UHTEPIPETUPOBATh U MPEoOPa3oBbIBATh MH(OpMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPECTABICHHYIO HAa YepTexax U
PUCYHKaX;
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CBOOOJTHO OTIIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpaIiy Hajl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBON CUCTEME KOOPJIUHAT;
o pemaTh T€OMETPUYECKHE 3aJlayd Ha BBIYMCICHUE YTIOB MEXKIY

NPSIMBIMA U TIOCKOCTSIMU, BBIYHMCIICHUE PACCTOSIHUMA OT TOYKH JI0 IJIOCKOCTH, B

1[E€JIOM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPU PEUICHUU;

o CBOOO/IHO OINEPUPOBATH MOHSATUSIMHU, CBSI3AHHBIMU C JIBUKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHU;
o BBINIOJIHATh M300paKEHHUs] MHOTOTPAaHHUKOB W TeJl BpAlllCHHs MpHU

[apaJlJICIbHOM IIEPEHOCE, LIEHTPAIbHOW CUMMETPUH, 3€pKaJIbHOW CUMMETPUH, IIPU
MOBOPOTE BOKPYT NPsIMOiL, mpeoOpazoBanus moao0us;

o CTPOUTH CEYEHUSA MHOIOTPAHHUKOB M TEJI BpAILICHUA: CEUYCHUS
HUIMHApa (MapajuleIbHO M MEPIEHAUKYJISIPHO  OCH), CEYEHHMs KOHYyca
(mapaienbHbIE OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPILUHY ), CEUCHUs 11apa;

o HCIIOJIb30BaTh METOJbI MOCTPOCHHSI CEYEHUW: METOJ CIIEIOB, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;

o JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

o MPUMEHSITh r€OMETPUYECKHUE bakThbI TUISt peneHus

CTEPEOMETPUYECKUX 3ajad, MPEANoIaraloiux HECKOJIbKO MIAroB perieHus, eciu
YCJIOBHSI PUMEHEHHS 3aJ[aHbl B SIBHOW M HESIBHOU (opMme;

o pemarh 3a7a4d Ha J0Ka3aTeIhCTBO MAaTEMaTHYECKHX OTHOIICHWHA W
HaXOXKJIEHUE TEOMETPUICCKUX BEITMYUNH;

o MPUMEHSTh pOrpamMMHBIE cpelncTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

o NPUMEHSATh TIOJyYeHHbIE 3HAHWA HA TPAKTHKE: CpPaBHUBATb,
aHAIM3UPOBaTh U OILICHUBATh peajbHbIE CHUTYyallMH, TPUMEHSITh W3yUYCHHbIE
MOHSTHUSI, TEOPEMBI, CBOMCTBA B TPOIECCE TMOUCKA PEIICHUS MaTeMaTUYECKU
chopMyIMpOBaHHON MPOOJIEMBbI, MOJIEIUPOBATh pPEAIbHBIC CUTyallMd Ha SA3BIKE
TrE€OMETPUH,  HCCIEAOBATh  MOCTPOCHHBIE  MOJAEIM C  HCIOJIb30BaHUEM
TCOMETPUUYECKUX TOHITHH W TEOpEM, ammapara anreOpbl, pemaTh MPaKTHYECKUEC
3aJ1auu, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEIIHYNH;

o HUMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tarax pa3BUTHSI TEOMETPUHN KaK
COCTaBHOM 4acTH pyHJaMEHTa PA3BUTHS TEXHOIOTHIA.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHnoBaHue pa3iejioB u (uu¢posbie)
n/m | TeM NporpamMmbl Beero = KOHTpoabHble IIpakTHieckue oGhasoparesnbubie
padoThI padoThI pecypchl
bu6mmoreka IJOK
1 Beexenne s crepeomerpitio 23 . https://m.eds00.ru/1c209e37
2 BzaumMHoe pacnonoxenue 6 1 bubmmoreka [JOK
IPSIMBIX B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapanienbHOCTH OPSIMBIX U 8 bubmoteka [JOK
TUTOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [TeprieHAUKYISAPHOCTD MPSAMBIX o5 bubmmoreka [JOK
U TUIOCKOCTEH B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bubmoreka IJOK
> Y TIIBI 1 pACCTOAHHA 16 L https://m.edsoo.ru/1c209e37
bu6mmoreka IJOK
6 Muororpaniuit ! 1 https://m.eds00.ru/1c209e37
bubmoreka IJOK
! Bexropet B pocTparicTse 12 https://m.edsoo.ru/1c209e37
8 [ToBTOpEHME, 0000IICHNE 1 5 5 bubmoreka [JOK
CUCTeMaTH3aI¥sI 3HAHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
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[TPOI'PAMME




11 KIIACC

KosuyecTBo 4acoB JJIeKTPOHHbIE
Ne ni/nt HauMeHoBaHMe pa3iesioB U TEM (undposbie)
3 NPOrpamMmbl Beero Kontpoabubie [IlpakTuueckne ognazoparensubie
padoThI padoTbI pecypebl
bu6mmoreka [JOK
1 AHanmuTu4yeckas reOMeTpUs 15 1 https://m.edsoo.ru/1c209e37
9 IToBTOpeHue, 0600IICHNE U 15 1 bu6mmoreka [JOK
CUCTEMATU3AIMS 3HAHUMN https://m.edsoo.ru/1c209e37
N bu6moreka [JOK
3 O0bEm MHOrOrpaHHKa 17 . https://m.eds00.ru/1c209e37
bu6mnoreka IJOK
4 Tena pparmenus 24 1 https://m.edsoo.ru/1c209e37
5 [Tnomaay MOBEPXHOCTH M OOBEMBI 9 1 bubmuorexa [[OK
KPYTJIBIX Tell https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 Jlpmiceris > . https://m.edsoo.ru/1c209e37
7 [ToBTOpenue, 060061eHNE U 17 9 bubmnorexa [JOK
CUCTEMAaTH3aIHs 3HAHHIA https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOTPAMME
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OEJAEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

VYuebnslii Kypc «BeposTHOCTB U cTaTUCTHKAY YTTYyOJIEHHOTO YPOBHS SIBISETCA
NPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO0 Y4eOHOro Kypca yriIyOJIE€HHOTO
YPOBHSI HA YPOBHE CpeAHEro 0011ero oopazoBanus. Y4eOHbIN Kypc NpeHa3HAuYEeH
st popMupOBaHUS y OOYYAIOMIUXCSl CTATUCTUYECKOW KYJIBTYPhl M TMOHUMAHUS
pOJIM TEOPUM BEPOSITHOCTEHM KAaK MAaTeMaTUYECKOr0 MHCTPYMEHTA MJii U3y4YEHUS
CIIy4alHBIX COOBITHH, BeTUYUH U npoueccoB. [Ipu uzydennn kypca odoramjarorcs
MPEACTABICHUS] OOYYaIOIUXCA O METOJaX MCCIEeNOBAaHUS W3MEHYMBOTO MUPA,
pa3BUBAETCS TOHMMAHUE 3HAYMMOCTH W OONTHOCTH MAaTEMAaTHUYECKHX METOJ/IOB
MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O
MUPOBO33PEHUS.

CopnepkaHue y4eOHOro Kypca HAaNpaBlI€HO Ha 3aKpelieHue 3HaHuM,
MOJIYYEHHBIX MPU U3yYEHUH Kypca Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, U
Ha pPa3BUTHE MPEJCTABICHUN O CIy4YallHBIX BEJIUYMHAX U B3aUMOCBSI3SIX MEKIY
HUMH Ha BaKHbIX MPHUMEPaX, CIOKEThI KOTOPHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrate y 00yyaromuxcs 10KHO CpOPMUPOBATHCS MPENICTABICHUE O
HanOoJiee YyIoTpeOUTEIbHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJEIISAX, UCIIONb3YEMBIX
JUTSl OTIICAHUS aHTPOIIOMETPUYECKUX U JeMOorpaduyecKuX BeJIMYUH, OTPEITHOCTEN
B Pa3NUYHBIC POJIa U3MEPECHUSIX, JUTUTEILHOCTH 0€30TKAa3HON PabOThl TEXHUYECKHUX
YCTPONCTB, XapaKTEPUCTHUK MACCOBBIX SIBJIICHUI U TIPOIIECCOB B 00IIECTBE. Y UeOHBIN
KypC SBJISIETCS 0a30i JJIi OCBOCHHSI BEPOSITHOCTHO-CTATUCTUUYECKUX METOJIOB,
HEOOXOJIMMBIX CIICIIMAIUCTaM HE TOJIBKO MHXKEHEPHBIX CIICHAIBHOCTEH, HO TaKKe
COIMAIBHBIX U TICUXOJIOTHYECKHUX, TTOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKU
B 3HAUMTEILHONM Mepe UCHOJB3YIOT anmapar aHajiu3a OONbIIHNX JaHHBIX.
[lenTpanpHyI0 4YacTh Y4e€OHOTO Kypca 3aHMMaeT OOCYXICHHE 3aKOHA OOJBIIMX
yucenl — (PyHIaMEHTaJIbHOIO 3aKOHA MPHUPOJBI, MUMEIIIET0 MaTeMaTHYECKYIO
dbopmanuzauio.

B cooTBeTcTBMM ¢ yKa3aHHBIMU MEISIMH B CTPYKType yd4eOHOTO Kypca
«BepoATHOCTh W CTAaTUCTUKA» Ha YTIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
cozepxaresbHble TUHUU: «CiydailHble COOBITUS U BEpOATHOCTH» U «CilydailHbie
BEJIMYMHBI U 3aKOH OOJIBIIINX YHCEID».

[ToMuMO OCHOBHBIX JIMHUW B Y4eOHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TE€OPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOIUMBIC [JIsi TIOJHOIIEHHOTO OCBOCHUS
MaTepuaia JaHHOTO YyYeOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YUeOHBIX
KYpCOB.

Copeprxanue muHUM «CirydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
st opMUpOBaHUST TPEJCTABICHUNW O PACTIPEICICHUN BEPOSTHOCTEH MEXKITY
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3HAQYECHUSMHM CIIy4alHbIX BEJIMUMH. BaXkHyI0 4acTh B 3TOM COAEPKATEIbHON JTMHUN
3aHUMAaeT HW3Y4YCHHE TEeOMETPUYECKOr0 M OMHOMHUAIBHOIO pacHpeleieHuld Hu
3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMU — IOKAa3aTeJIbHbIM U HOPMAJIbHBIM
pacrpeneneHusIMU.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMUA CIIyYalHbIMUA BEJIMYMHAMU H
pacrpesieieHUusIMU, aKIEHTUPYIOT BHUMaHHE OOydYaloluXcs Ha ONHCAHUU U
U3YUYCHUU CITyYalHBIX SIBJICHUN C TIOMOIIBIO HEMpPEephIBHBIX (QyHKUIUN. OCHOBHOE
BHUMAaHUE YAEIAETCA MOKA3aTeIbHOMY U HOPMAJIbBHOMY PaCIpPEACICHUSM.

B ydeOHOM Kypce mperycMaTpUBAETCs O3HAKOMUTEIBHOE U3YYEHHE CBSI3U
MEXKJy CIy4YalHbIMA BEJIMYMHAMU W OIMCAHME DJTOW CBSA3M C IOMOILUBIO
kKodddurmeHTa KOppesIMu W €ro BBIOOPOYHOTO aHajaora. OJTH DJIEMEHTHI
COJZIepKaHUs Pa3BUBAIOT TEMY «/lnarpamMmbl pacceMBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHusl, 1 BO MHOTOM ONHPAIOTCS Ha CBEICHUSI U3 KypCOB
anreOpbl U TEOMETPUH.

Emé oauH 2neMEHT  CcOolepKaHWs, KOTOPBIMA  MpeaIaraercs  Ha
03HAaKOMHTEJIBHOM YpPOBHE — MOCJEA0BATEIIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C paclpeeieHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUNA HOCUT pPa3BUBAIOLIUMN XapakTep U
SBJIIETCS] AKTYaJbHBIM JUIsl OyIylmMX aOUTYpPHEHTOB, MOCTYHAOIIMX HAa Yy4eOHbIE
CHEIMAIIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMH HAyKaMH, IICUXOJOTHEHl u
YIPABICHUEM.

Ha uzyuenue yueOHoro kypca « BeposiTHOCTh U CTATUCTUKA» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hefieni0).
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COJAEPKAHUE OBYUYEHUA

10 KJTACC

['pad, cBa3ubIii rpad, myTu B rpade: uukisl U uenu. CreneHs (BaJeHTHOCTh)
BepinHbL. ['padsl Ha miockocTh. [lepeBbs.

CrnydaliHble SKCIIEpUMEHTHI (OTIBITHI) U CIy4YalHble COOBITUSI. DJIEMEHTApHBIE
coObITust (Mcx0nbl). BeposTHOCTH CitydallHOTO COOBITHA. BIM30CTh YacTOTHI U
BEPOATHOCTH COOBITHI. CiiydaiiHbIe OTBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepatuu Haj COOBITUSIMU: MepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIO0KHBIE
coowiTus. JInarpammel Ditnepa. opmyria CioKeHHs] BEPOSTHOCTEH.

VYcnoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciaydaiiHOro
skcniepumenTa. Gopmyiia nonHou BeposatHocTu. Popmyna baiieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciiydaliHbIil oNBIT (MCIIBITAHUE), YCIIEX W Heynauda. HesaBucumsie
ucnbiTanus. CepHsi HE3aBUCUMBIX UCIIBITAHUH 10 mepBoro ycnexa. IlepectaHoBku
u (axtopuan. Yucno coueranmii. Tpeyrompuuk Ilackams. dopmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX HcTibITaHui bepHyiu. CiaydaiiHbiil BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas  BenuuuHa. Pacnpenenenue  BeposTHocTed.  [Imarpamma
pacnpenenenus. Onepanuu Haja Ciy4alHbIMUA BeIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHwii, B TOM 4YHCJIE TE€OMETPHUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

CoBMecTHOE paclpeelieHHe IBYyX CIy4alHbIX BeaM4MH. HeszaBucumele
CJIy4aliHbIC BEJIMYHHBI.

Marematuyeckoe OXuAaHUE CIy4YailHOM BEJIMYMHBI (pacmpenesieHus).
[Ipumepsl MPUMEHEHUsT MaTeMATHYECKOro OXHUAAHUS (CTpaxOBaHHUE, JIOTEpPEs).
MaremaTnueckoe oXuJaHue OMHApHOM Ciay4yailHOW BeIMYMHBL. MareMaTuieckoe
0KMJAHUE CYMMBI CIIy4YalHBIX BEJIMYMH. MareMarndyeckoe  OXUIaHue
F€OMETPUYECKOT0 U OMHOMHAIBHOTO pacipeiesieHUN.

Hucniepcust W CTaHAAPTHOE  OTKJIOHEHHME  CIIy4YalHOM  BEJIMYMHBI
(pactipenenenust). Jlucnepcus OuHapHOM CydaliHON BeMYMHBI. MaTeMaTtndeckoe
0’KMJAaHUE IIPONU3BEICHHS U JUCIIEPCUsI CyMMBI HE3ABUCHUMBIX CIIyYalHbIX BEJINYMH.
Jucnepcusi ¥ CTaHAAPTHOE OTKJIOHEHHE OWHOMMAJIBLHOIO pacIpeesiCHuUs.
Jucnepcus U CTaHAAPTHOE OTKIIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUSI.

HepaBenctBo YeoObiméBa. Teopema UeoOniméra. Teopema bepuymmm. 3akoH
Oonpiiux  uyuced.  BwiOopounslii  merox  uccnenoBaHui.  Bribopounbie
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xapakTepucTuku. OneHNBaHNE BEPOATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACIIPEIEICHNAN.

HenpepriBable cnydaiinble BenuuuHbl. [Ipumeppl. DyHKIMSA IIIOTHOCTH
BEPOSITHOCTH pacCIIpeicyicHHsl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIILHOMY PACIPEAEICHUIO. 3a1a4, IPUBOASIINE K
HOPMaJIbHOMY  pPacIpeaesICHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeIbHOTO pachpeesienus, GyHKIUS IIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacupenenenus. PyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PaCIIpeIeIICHUS.

ITocnenoBatenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3anauw,
IPUBOJSIINE K pactpeneseHuro [Iyaccona.

KoBapuammst nByx caywaitHeix BenunuuH. Kosdduuument nuHeiHON
koppemsiiu.  CoBMecCTHble  HAOMIOJAEHHWS JABYX  BEIMYMH. BBIOOpOUYHBIN
KO3 GUUUEHT Koppensiuuu. Pasnuuue Mexay JIMHEMHON CBSI3bI0 U IPUYUMHHO-
CIIEICTBEHHOM CBs3b10. JIMHElHas perpeccus, MeTo, HAMMEHBIINX KBaJApPaTOB.
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INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxIaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0 00IIECTBA, PEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpoOLEIYp
IpOKJIAaHCKOTO  oOmiectBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM HIEHTHUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJb30BaHUE DJTHUX JOCTIKEHHMH B JAPYTUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOIO Oy IyIIETro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHU, pacCyKICHUI, BOCIPUUMYHBOCTD K
MaTEMaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIM PEKUM 3aHATUNA U
OTJIbIXa, PeryJisipHasi pu3ndecKkasi akTUBHOCThH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpeC K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U
caM000pa30BaHHI0 HA TMPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTH K aKTUBHOMY
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Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphl, TOHUMAHWUE BIIHSHUS
COIMAIbHO-PKOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHHE MPUPOAHONW M COIMATIbHOU
Cpelbl, 0CO3HAHUE I100aTBHOTO XapaKTepa SKOJIOTHUECKUX Ppo0ieM, OpueHTalus
HAa TIPUMCHEHHE MATeMAaTHYeCKUX 3HAHWM [JI pelieHus 3a1ad B 00yacTu
OKpY>Kalollel cpeibl, MUIAHUPOBAHUE TIOCTYNKOB M OIEHKHM WX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KalOIel Cpe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMaTUIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IeITEIHOCTH, ITAMOB €€ Pa3BUTHS ¥ 3HAUMMOCTH
JUTSL pa3BUTHUSL IMBUIM3AINY, OBJIAJCHUE SI3bIKOM MAaTEMaTUKH U MAaTeMaTHYeCKOU
KYJIBTYpO# Kak CpeACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiicCTBUSA

Bba3oBble JJornueckue aeiicTBHA:

BBISIBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIC NPH3HAKM MATEMAaTHUYECKUX
O00OBEKTOB, TIOHSATUH, OTHOIICHUA MEXIY TMOHATHSIMH, (POPMYIHPOBATH
oTpe/ieTICHUs] TIOHSTHM, yCTaHABIMBATH CYIIECTBCHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS M CPAaBHEHUS, KPUTEPUU NTPOBOJIUMOIO aHAIN3A;

BOCIIpUHUMATh,  (opMylIuMpoBaTh U MOPeoOpa3oBBIBATh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUMHIL;

JeJaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKJIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHIM
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh ApPTryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemnieHus y4deOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUs, BEIOMPATh HAanOO0JIee MOIXOAIINN C YYETOM CaMOCTOSI TEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIIbCKAN WHCTPYMEHT IIO3HAHMS,
dbopMyupoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEYUE,  MpodIieMy,
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yCTaHABIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN HKCIEPUMEHT, UCCIICOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJUPOBaTh OOOOIIEHUST W BHIBOABI IO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, MCCIEAOBaHUS, OLCHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIIEHNUH;

IIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATH
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAIINK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOTIPOC | TSI PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBATH U HHTEPIIPETUPOBATH MH(DOPMAITHIO PA3TUIHBIX BUIOB U (hOpM
IpE/ICTaBICHHUS,

CTPYKTYPUPOBaTh MHGOPMAIIHMIO, TPEICTABIATh €€ B PA3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TpapUIeCcKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBUSIMU U
HEJISIMUA OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX
M TMHCHBMEHHBIX TEKCTax, JaBaThb IMOSICHEHUS [0 XOAY pEIICHUs 3a/JauH,
KOMMEHTHUPOBAThH MOJTYUYCHHBIN pe3yibTarT;

B X0Ji€ 0OCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAaeMON TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha ITOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUSA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3WINNA, B KOPPEKTHOU (opme
dbopMyIUpPOBaTh PA3HOTIACHS], CBOU BO3PAKEHUS;

MIPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MPE3EHTAIUN U 0OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE Y4eOHbIE 1eliCTBUS
Camoopranusanus:
COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pellIeHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
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Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJCThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TpoIlecca M pe3ysibTaTa PEIICHUs
MaTEeMaTUYECKOH 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCHTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa IEJU U YCIOBUIM, OOBSCHSATH TPUUUHBI
JTOCTIDKCHUSI WM HEIOCTUKEHUST PE3YIhTATOB JIESITEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEIbHOCTD:

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHOU
paboThl mTpU pemeHuH YYeOHBIX 3a7ad, NPUHUMATh IIeIb COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeaeisTh
BU/JIBI pabOT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YIBTAT PaOOTHI, 00001IATH
MHEHUS HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboTel (0OCyxkaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJICHAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B O0mmiA TPOAYKT TIO KpUTEpUsAM, CPOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJIEUCTBHSI.

NNPEIMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAy4YuTCs:

CBOOOJHO OMEPUPOBATh MOHATUSAMU: Tpad, MIOCKUi rpad, CBI3HBIA rpad,
nyTh B rpade, 1enb, LUK, JE€PEBO, CTENEHb BEPUIMHBI, JIEPEBO CIy4yailHOro
IKCIIEPUMEHTA;

CBOOOJHO OINEPUPOBATh MOHATUSAMU: CIyYalHBIA HSKCHEPUMEHT (OIBIT),
Clly4aifHOe COOBITHE, BJIIEMEHTAapHOE CIIy4aiiHOe COOBITHE (dIIEMEHTApHBIN MCXO/)
CIIy4ailHOTO  ONbITA, HAXOAWTh BEPOSTHOCTH COOBITHMM B  OmBITaX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HaXoAUTh U (POPMYIMPOBATH COOBITHS: NEPECEUEHUE, OOBEINHEHUE TAHHBIX
COOBITHI, COOBITHE, MPOTHBOIOJIOXHOE JAaHHOMY, HCIOJb30BaTh IUArpaMMbI
Oinepa, KOOPIMHATHYIO MPSIMYIO Ul PELIeHUs 3aj1ad, MoJb30BaThes (HopMysoin
CJIO’KEHUSI BEPOSTHOCTEH JIJIsI BEPOATHOCTEH JIBYX U TPEX CIIy4aWHBIX COOBITH;

OIIEpUPOBATH OHATHAMU: yCIOBHAs BEPOSATHOCTh, YMHOKEHHE BEPOSITHOCTE,
HE3aBUCHUMBbIE  COOBITUS, JEpPEBO  CIy4alHOTO JKCHEPUMEHTa, HaXOAWUTh
BEPOATHOCTH COOBITHI C IOMOIIBIO MpaBUiIa YMHOXXEHHUS, JE€peBa CIy4ailHOTrO
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OMbITa, HCIOJIb30BaTh (HOPMYITy MOJHOW BeposTHOCTH, (popmyny baiieca mpu
pellieHnu 3a/ay, OMNPENENATh HE3aBUCUMOCTb COOBITHUH MO QopMmMyle U TO
OpPTraHMU3aLNN CIIy4YalHOI'O SKCIIEPUMEHTA,

OPUMEHATh W3y4YEHHble KOMOMHATOpHBIE (QOPMYJIBI [JIs MNEPEUUCIICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUH CIIy4allHOTO OIIBbITA, PEIICHHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEM;

CBOOOAHO OMEpUpPOBATh MOHATUAMU: OWHAPHBIA  CIyYaWHBIA  OIBIT
(ucmipITaHME), yCIeX W HeyJaua, HE3aBUCHMBIE WCIIBITAHUS, CEPUs HCIBITAHUH,
HaXOAUTb BEPOSTHOCTH COOBITHI: B CEPUU UCIIBITAHUI 10 IEPBOTrO yCIEXa, B CEPUU
UCIBITAaHUHN bepHyuin, B OIBITE, CBA3aHHOM CO CIIy4alHbIM BIOOPOM U3 KOHEUHOU
COBOKYITHOCTH;

CBOOOJHO OIEpUPOBAaTh MOHATUSAMU: ClydaiiHas BEJIMYMHA, paclpelesieHue
BEpPOATHOCTEW, JAMarpaMMa paclpeneieHusi, OWHapHas ciaydyaiiHas BeEJIMYMHA,
reOMEeTPUUYECKOE, OMHOMUAIILHOE paclpeiesiCHuE.

K koniy 11 kiacca oGyyaronuiicss HAyYuTCs:

ONEPUPOBATh MOHATUAMM: COBMECTHOE PACHPEACIICHUE JBYX CIIyYalHbBIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOIO PACHPEAEIEHUS JBYX CIy4YahHBIX
BEIMYUH [UIS BBIICICHUSA PACIPENCIICHHUsS] KaXKIOM BEIWYMHBI, OIPEACIICHUS
HE3aBUCUMOCTH CIIy4aiHBIX BEIUYHH;

CBOOOJHO OMEPUPOBATH MOHATUEM MATEMATUUYECKOTO OXKUJAHUS CIydaiHOM
BEJIMYMHBI (pacupereseHus1), IPUMEHATh CBOMCTBA MAaTEMAaTHYECKOrO OKHUIAHUS
IPU PELIECHUU 33/1a4, BBIYUCIATh MAaTEMATUYECKOE OKHMJIaHUE OMHOMMAIBHOTO U
re€OMETPUYECKOTO PACIPEIEICHUM;

CBOOOZHO ONEPUPOBATH MOHATUSAMM: JAMUCIEPCHs], CTAHJAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, ITPUMEHATH CBOWCTBA JUCHEPCUU CIYyYaWHOW BEJIMYMHBI
(pacrtipeiesieHHs) MPU PELICHUU 3a/1ad, BBIYUCIATH JUCHEPCUI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHUAIBHOTO PACIIPENEICHUI;

BBIUUCIISATh BBIOOPOYHBIE XaPAKTEPUCTUKHU MO JTAHHON BBIOOPKE U OLIEHHUBATH
XapaKTepUCTUKU TEHEPaJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBaTh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHIIIME
CTaTUCTUYECKNE TUITOTE3BI, ITOIb3YACh U3YYEHHBIMU PACIIPEACICHUAMM.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouuvecTBo yacoB JJIeKTPOHHbIE
Ne HauMeHoBaHMe pa3/iesioB U (mndpoBbie)
Konrpoabusie IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypcbl
bu6moreka IJOK
. DTIEMEHTEI TCOPHH rPAGOR 3 https://m.edsoo.ru/5fbc5dcl
, | ot o, ; Bumorea 10K
J . https://m.edsoo.ru/5fbc5dcl
BEPOSITHOCTH COOBITHIA
Onepaunu HaJ MHOKECTBAMHU
y | Do Comemen | Bumorers 10K
Y P ‘ https://m.edsoo.ru/5fbc5dcl
YcnoBHast BEpOATHOCTb.
HesaBucumeble coObITHS
bu6moreka IJOK
4 IICMEHTEI KOMOUHATOPHKN 4 1 https://m.edsoo.ru/5fbc5dcl
Cepuu nociie10BaTeIbHbIX
g | e Homems | Bumorea 10K
DHYITH. S JyHau? https://m.edsoo.ru/5fbc5dcl
BBIOOD M3 KOHEUHOU
COBOKYITHOCTH
6 CiyyaiiHbple BEJIMUUHBI U 14 1 bu6moreka [JOK
pacnpe/eeHus https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB IIO 34 2 0
I[TPOIT'PAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

11 KITACC

KoanuecTBo yacos DJIEKTPOHHbIE
Ne ni/nt HaumeHnoBaHue pa3ieioB u KonTposbmbie  TIpakTiueckue (undposbie)
TeM NPOrpaMMbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
bu6moreka IJOK
! 3axoH bompumX uncen > https://m.edsoo.ru/5fbc5dcl
2 DJNEMEHThl MaTeMaTUYECKOM 5 bu6mmoreka [JOK
CTaTHUCTHKH https://m.edsoo.ru/5fbc5dcl
HenpepriBHbIE citydaiinbie
3 BEJIMUUHBI (pacipeaesieHus), 4 bubmoreka [JOK
IOKa3aTeIbHOE U HOPMAJIbHOC https://m.edsoo.ru/5fbc5dcl
pacnpeesieHus
bu6mmoreka IJOK
4 Pacripenenerme llyaccona 2 https://m.edsoo.ru/5fbc5dcl
5 CBsI3b MEXKIY CITyYalHBIMU 5 bu6moreka [JOK
BEJIMYMHAMH https://m.edsoo.ru/5fbc5dcl
6 O06001IeHNE U CUCTEMAaTH3AIIHS 11 1 bu6moreka [JOK
3HAHHUN https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I1O 34 1 0
[TPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYHEHUKA

 Marematuka. AnreOpa W Hayajla MaTeMAaTHYECKOTO aHaln3a; yTiyOJeHHOe
obyuenwne, 10 xkmacc/ Mepsnsk A.I'., Homuposckuii JI.A., [TonskoB B.M.; mon penakiueit
[Togonwsckoro B.E., OGmiecTBO ¢ orpaHnueHHON OTBETCTBEHHOCThIO M3aTenbekuil ieHTp
«BEHTAHA-T'PA®»; AxnuonepHoe obmiectBo «M3garensctBo  «IIpocBemienue»
* Marematuka. Anredpa v Hauajga MaTEMaTHYECKOTO aHAJIN3a; yriyojieHHoe o0ydenue, 11
kiacc/ Mepansik A.I'., Homuposckuii [[.A., [TonskoB B.M.; non penakuueit I[logonbckoro
B.E., O6m1ecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCThIO M3natenbckuii ientp « BEHTAHA-
I'PADy; AKIHMOHEPHOE 00111eCTBO «3narenbcTBO «IIpocseuieHue»
* Maremaruka. ['eomerpusi; yriayOneHHoe oOyuenue, 10 kmacc/ Mepsnsk AT,
Homuposckuii JI.A., [TonskoB B.M.; mox penakmueit [logonsckoro B.E., O6mectBo c
OTpaHUYECHHOW  OTBeTCTBEHHOCThIO  M3patensckuit  uentp «BEHTAHA-I'PA®y;
AKIHOHEpHOE 00111eCcTBO «3narenbcTBO «ITpocBenienue»
* Maremaruka. ['eomerpusi; yriayOnenHoe oOyuenue, 11 wmacc/ Mepsmsik AT,
Homuposckuii JI.A., [TonskoB B.M.; mox penakmueit [logonsckoro B.E., O6mectBo c
OTpaHUYECHHOW  OTBeTCTBEHHOCThIO  M3partensckuit  ueHtp «BEHTAHA-I'PA®y;
AxrmmonepHoe o6miectBo «M3aarenberBo «lIpocBemenne»

Marematuka. AnreOpa M Hayaja MaTEMAaTHUYECKOIO aHalIMW3a; YriyOJIEeHHOE
o0yuenue, 10 knacc/ Mepansak A.I'., Homuposckuii I.A., [lonskoB B.M.; non penakiuei
[Togonbckoro B.E., O61iecTBO ¢ OrpaHMu4eHHON OTBETCTBEHHOCTHIO M3MaTenbCcKuil LeHTp
«BEHTAHA-T'PA®»; Axumronepnoe o6miecTBo «M3narensctBo «IIpocBemieHuey

* Marematuka. Asnredpa ¥ Hauyajla MaTE€MaTUYECKOTO aHalv3a; YrIyOJeHHOe
obyuenwue, 11 xkmacc/ Mepansak A.I'., Homuposckwuit I.A., [TomskoB B.M.; mox penakiueit
[Togonwsckoro B.E., O0miecTBO ¢ OrpaHMueHHON OTBETCTBEHHOCThIO M3aaTenbekuit eHTp
«BEHTAHA-T'PA®»; AxunonepHoe o6miectBo «M3narensctBo «IIpocBemienuey

* Marematuka. ['eomerpus; yrimyornenHoe obOyuenue, 10 kmacc/ Mepsnsik AL,
Homuposckuii JI.A., ITonskoB B.M.; mox penakuueit Ilomonsckoro B.E., O6mecTBo ¢
OTpaHWYEHHOM  OTBETCTBEHHOCTHIO  M3marensckuit  1neHtrp «BEHTAHA-TPA®y;
Ax1mmonepHoe obuectBo «M3aarensetBo «lIpocBemenne»

* Marematuka. I'eomeTpus; yrinyOneHHoe oOydenue, 11 kimacc/ Mepsmsik AT,
Homuposckuii J[.A., [TonskoB B.M.; mox pemaxmueii [logomsckoro B.E., O6mecTtBo ¢
OTPaHMYECHHOW  OTBETCTBEHHOCThIO  M3marensckut nentp «BEHTAHA-I'PA®y;
Axumonepnoe o6mectBo «M3narensctBo «IIpocsemienne

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. VYueOnuk Hukonbckuit C.M. Anrebpa u Hauana MateMaTH4eckoro aHanmsa 10
KJ1acc;

2. VYueOnuk Hukonbckuit C.M. Anrebpa u Hauana MareMaTuieckoro aHanmmsa 11
KJ1acc;



3. JI.O.lenumeBa. Anrebpa u Hadana ananuza. 10-11 kin. TemMarnueckue TECThI
¥ 3a4eThl AJIs1 00111e00pa30BaTeIbHbIX YUpexaeHud,- M: Muemosuna, 2021 r.

4. T.M. KymopoBa. Anre6pa u Hayama ananm3a. 11 xi.: Iloypounsie
miansl..Boarorpan: Yuurens, 2021.

5. I'.I".JIeButac. MaremaTtuueckue AUKTaHTHL. 7-11 kmaccel. JumakTuueckue
Marepuaisl.- M.: Miekca, 2020 r.

6. JI.O. [enumeBa. MaremaTnka. Y4eOHO - TPEHHUPOBOUHBIE MaTe€pUasbl AJis
noarotoBku yuyamuxcs. / ®UIIN - M.: Unatennekt- LlenTp

7. B.B. Kouarnu. EI'D wmu MOCJIEAYIOLINE n3gadusg. Maremartuka.
TpenupoBounbie 3aganus. / M.: DkcMo.

8. @.D. JIsicenko. Maremaruka. [TogrotroBka k EI'3. PocToB-Ha-/lony: Jlernon
- M, 2021

9. B.C. Kpamop. IloBTOpsieMm u cuCTEMaTU3UPYEM IIKOJBHBIA KypC alureOpbl U

Hauvas a”Hanu3a. M.: [IpocBenienue.

10.  B.C. Kpamop. 3agauu ¢ napamerpamu u Metofsl ux pemenus. M.: OHUKC -
Mup u obpazoBanue, 2020 r.

11.  M.UN. CxanaBu. COopHUK 3a7a4 o MateMaTuke ¢ pemenusimu. M.: OHUKC:
Anpsiac, 2020r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU U HTEPHET

1. bubmmoreka I{OK https://m.edsoo.ru

N

. https://resh.edu.ru

w

. https://yaklass.ru

4. https://edu.skysmart.ru

o1

. https://urok.apkpro.ru

»

. https://education.yandex.ru/lab/classes/883681/settings/students/

\‘

. http://school-collection.edu.ru

oo

. http://www.matematika-na.ru
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