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HOACHUTEJ/IBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOTO Kypca «Martemarnka» 0a30BOTO YPOBHS s
oOyuarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DenepaibHOTO
rocyJapCTBEHHOr0 00pa30BaTENbHOTO CTaHJapTa CPEeIHEro o0Iero oopa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMM, MPEABIBIIEMBIX K MATEMAaTHYECKOMY
o0pa3oBaHMIO, U TPAAULIUA POCCUUCKOr0 oOpa3oBaHus. Peanuzaius mporpammbl
oOecrieunBaeT OBJIAJICHUE KIIOYEBBIMU KOMIETEHIMSIMHU, COCTABISIONIMMU OCHOBY
JUTSL CAaMOPa3BUTHS U HEMPEPBIBHOTO 00pa30BaHUs, IIEIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO U TIO3HABATEIHLHOTO Pa3BUTHS JMYHOCTH oOyuatomuxcs. Kypc cocrour
U3 Tpex MopayJeil: «Anrebpa W Havana aHanmza», «['eomerpus», «Teopus
BEPOSATHOCTU U CTATUCTUKAY.

IHJTAHUPYEMBIE PE3YJIBTATDI

OcBoenue yuebOHOro mnpeaMera «MaremaTuka» JIOJDKHO 0OOecleyuBaTh
JIOCTUKEHNE HAa YPOBHE CpEIHEro OoO0IIero oOpa3oBaHUs CIAEAYIONIUX JUYHOCTHBIX,
MeTaIpeAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE  pE3yJNbTaThl OCBOCHHS IPOTpaMMbl  Y4e€OHOTO MpeaMeTa
«MaremaTuka» XapakTeprU3yrOTCS:

I'pasxx1anCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOMN MO3UIIUKA 00YUYaAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOr0 OOIIECTBa, MPEICTABICHUEM O MaTEMaTHISCKUX
OCHOBaxX  (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SIBJICHHWH, MPOLEIYp
TPaKJAHCKOTO 001IecTBa (BBIOOPHI, OMPOCH! U TIP.), YMEHHEM B3aMMOJICHCTBOBATH C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYCHUEM.

[TaTproTnyeckoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKOW HMICHTUYHOCTH, YBAKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHMCKOW MAaT€MAaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKECHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K
UCIIOIb30BAaHUIO JTHX JOCTWKEHUN B JAPYrMX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU.
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DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYCCKUM OTHOIIIEHUEM K MHUPY, BKIIOYAs JCTETHKY MAaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUI; BOCTIPUUMYHBOCTHIO K
MaTEMaTUYECKUM aCIEeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

®duznyeckoe BOCUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS PUMEHSITh MaTEMAaTUYECKHE 3HAHMSI B UHTEpecax
310pOBOTO M 0€30macHOro odOpasza >KM3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO (3I0POBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUA M OTHAbIXA,
peryisipHas (Qu3nyeckass aKTHUBHOCTH); (DU3NYECKOTO COBEPIICHCTBOBAHUS, IPU
3aHATHUSIX CTIOPTUBHO-03/I0POBUTEIILHOMN JESITEIBHOCTHIO.

TpymoBoe BociMTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHWEM IIEHHOCTH TPYAOJIIOOUS, HHTEPECOM K
pasTuIHBIM chepaM MpodecCHOHATBHON TSI TEIIBHOCTH, CBI3aHHBIM ¢ MAaTEMATUKON H
e€ IPUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaylieit nmpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIaHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTHYeCKOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUH BCEH KU3HU;
TOTOBHOCTBIO K AaKTHBHOMY YYacTHIO B pCIICHWW TPAKTUYCCKUX  3a7ad
MaTEeMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO DKOJOTHYECKON KYJIbTYpbl, TTOHUMAHUEM BIIUSHUS
COIMATBHO-PKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE TMPUPOTHON M COIMATBHON
Cpelbl, OCO3HAHHEM TII00aTLHOTO XapaKTepa SKOJOTHIECKUX TTPOOIeM; OpUeHTaITNeH
HA TPUMEHEHHWE MaTEeMaTUYECKUX 3HAHMM JJis pEHIeHus 3ajad B o0yactu
OKpYXAlollel Cpefbl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKHM MX BO3MOXHBIX
IIOCJIEACTBUU JIJISI OKPYXKAIOIIEH CPEBI.

[{leHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKHU, TOHUMAaHUEM MAaTEMaTHYECKON
HayKd Kak c(epbl YeJTOBEUYECKOMN NEITeIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYMMOCTH
JUTSI Pa3BUTHSI ITUBHJIM3AIMH; OBJIAJCHUEM S3BIKOM MaTEMaTHKH W MaTeMaTHYECKOM
KyJIbTYPOH KaK CPEJICTBOM ITO3HAHHS MHUPA; TOTOBHOCTHIO OCYIIECTBIISATH MMPOCKTHYO
Y UCCJIEIOBATENBCKYIO IEATEILHOCTh MHANBUAYATBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJ/IBTATDBI
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1) YVuusepcanvnvie nosnasamenvhoie oeticmsus, obecneyusaiom opmuposarue
0A306bIX KOZHUMUBHBIX NPOYECCO8 00YYAIOWUXCS (0CBOEHUE MemO0008 NO3HAHUS
OKpYHCaowe20 Mmupa; HNpuUMeHeHUue JA02UHeCKUX, UCCIe008ameNbCKux onepayutl,
YMeHUll pabomams ¢ uH@opmayuetl).

ba3oBrlie Jornueckue IeMCcTBUS:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHX
OOBEKTOB, TOHATUM, OTHOIIEHUH MEXAYy NOHATHIMH; (OPMYIUPOBATH
ONpeNeNeHus]  MOHSATUH;  YCTAHABIMBATh  CYLIECTBEHHBIM  IPHU3HAK
KJIacCU(PUKaMK, OCHOBAaHMUA i OOOOIIEHHWS W CpaBHEHUS, KpHUTEpUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh,  (QOPMYJIMPOBATH M  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAMUTENIbHbIE W OTpULATEIbHbIC, €IMHUYHBIE, YacTHbIE M OOIIHuE;
YCIIOBHBIE;

BBISIBIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHUS
B (akTax, JJAHHBIX, HAOIIOMCHUSIX U YTBEPXKICHUSIX; MpEJIaratb KpUuTepuu
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUMI;

ACIHaTb BBIBOABI C HMCIIOJIB30BAHHCM 3dKOHOB JIOTMKH, IACAYKTHBHBIX H
NMHAYKTHUBHBIX yMOSaKHIOqCHHﬁ, YMOSaKJ'HO‘ICHI/Iﬁ I1I0 aHaJIOT'uu,

IIPOBOJIUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(OpsiMble M OT MPOTHUBHOTO), BBICTPAWBATH APTryMEHTALMIO, MPUBOIUTH
MpUMEPBl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUS U
BBIBO/IBI;

BBIOMpPATh C€MOCO0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BapHMaHTOB pElIeHMs, BBHIOMpAaTh Haubosiee MOAXOMAUIMM C  yd€ToM
CaMOCTOSATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBbIe nccienoBaTebCKUE ICHCTBUA:

WCIIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATENbCKA WHCTPYMEHT IO3HAHUS;
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOMIME MPOTUBOPEUHE, MpodIIeMy,
yCTaHaBIMBaTh  HWCKOMOE€ M  JIaHHOe,  (opMuUpOBaThb  TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTEeMaTUYECKOTO OOBEKTa, SBIICHUS,
MPOIIECCa, BBISIBJICHUIO 3aBUCUMOCTEH MEXKIy OOBEKTaMU, SBICHUSMH,
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IIPOTrHO3UPOBATHL BO3MOXHOC PpasBUTHUC IIPOHCCCA, a TaKIKC BbIABUT'ATH
IMPCAITIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ nuadopmariueii:

2)

BBISIBJIITH IeUIIMTHI WHGOPMAIIUU, JaHHBIX, HEOOXOIUMBIX Il OTBETa Ha
BOIIPOC | JIJIs pelIeHUs 3a]1auH;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3HPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3ITMYHBIX BUAOB U
dbopm npeacTaBICHUS;

CTPYKTYpUpPOBaTh MH(POpPMAIUIO, MPEACTABIATh €€ B pa3iMuHBIX (opMmax,
WJUTIOCTPUPOBATH IpapruecKy;

OLICHUBATh HaJEXKHOCTD uH(popManuu o CaMOCTOSITEIIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSM.
Yuueepcanonuvie  Kommynuxkamuenwvle  Oeticmeus, — obecneuusarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OYUATOUUXCSL.
OO1ieHue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKICHHUS B COOTBETCTBUM C YCIOBUSMHU U
LEeIsIMU OOLLEHUS; CHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B
YCTHBIX ¥ INCbMEHHBIX TEKCTAaX, JaBaTh NOSICHEHHUSI 10 XO1y PELICHHUS 3a/1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0/ie€ OOCYXXICHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOW TEMBI,
npo0sieMbl, pelaeMon 3aja4yu, BhICKa3bIBaTh WJICH, HAIICJICHHbIE Ha TMOUCK
PEIICHUS; COMOCTABIATh CBOM CY>KJEHUS C CYKICHUSIMU JPYTUX YIYACTHUKOB
auanora, OOHapy)XMBaTh pa3lInuuMe M CXOJICTBO TO3MIMH; B KOPPEKTHOMN
dbopme hopMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4d, SKCIIEPUMEHTA, UCCIICI0BAHMS,
IPOEKTa; CAMOCTOSITENHHO BHIOMPATHh (DOpMAT BBICTYIUIEHUS C YUETOM 3a]1ay
pe3eHTalMK U 0OCOOEHHOCTEH ayAUTOPHUH.

CoTpyAHUYECTBO:

MOHWMAaTh W MCIOJIb30BaTh MPEUMYIINECTBA KOMAHIHONW M WHIMBUIYaJTbHON
paboThl TIpHW pelIeHWW YYEeOHBIX 3aj7ad; MNPUHUMATH II€JIb COBMECTHOU
NEeSATEIbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  PabOTHI,
pacmipenensaTb BHIbI pabOT, JOTOBapUBAThCS, OOCYXKAAaTh TMpoLecC |
pPe3ynbTaT PaboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOACH;
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KauecTBO CBOEro BKJIaga B  OOWMHA  TOPOIYKT TIO  KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHUS.

3) Vnusepcanvuvie pezynamusnuie Ooeiicmsus, obecneuusarom opmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBJISITh IUJIaH, AJITOPUTM PEIICHMs 3a7aud, BHIOMpPATh CIOCOO pEIIeHHs C
YIETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTUPOBATh H
KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ yUETOM HOBOW MHGOpPMAIIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMU [IO3HABATENBHOW  peQJIeKCHMH Kak  OCO3HaHUs
COBEpLIAEMBIX JEUCTBUM U MBICIMTEIBHBIX IIPOLIECCOB, UX PE3YJbTATOB;
BJAJIETh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLecca U pe3yibTara
pelIeHns MaTEMAaTHIECKOM 3a1a4u;

e IIPCABUACTL TPYAHOCTH, KOTOPLIC MOI'YT BOBHUKHYTH IIpU PCIICHUMU 3ada4HU,
BHOCUTb KOPPCKTHUBLI B ACATCIIBHOCTL Ha OCHOBC HOBBLIX O6CTO$IT€JIBCTB,
JAaHHBIX, HaﬁﬂeHHBIX OH_II/I60K, BBIABJICHHBIX pr;[HOCTefl;

e OIICHMBATH COOTBETCTBHE pe3yibTaTa eI U YCIOBHUSAM, OOBSICHATH TPUIHHBI
JTOCTIKCHUSI WU HEAOCTIIKEHUS PE3YNbTaTOB JEATEILHOCTH, HAXOIUTh
OImHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

- \
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HEJIA N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTH4YECKOTO aHAIM3a» SIBJSICTCS OJAHUM U3
HanboJIee 3HAYNMBIX B IPOTpaMME CTapIIei IIKOJIbI, TOCKOJBKY, C OAHON CTOPOHHI,
OH O0€crneuynBaeT MHCTPYMEHTAJIbHYI0 0a3y Al M3y4YeHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, & C JPYrod CTOPOHBI, (POPMUPYET JIOTUUECKOE U aOCTpPaKTHOE
MBILUIEHUE Y4YalllUXCsl Ha YpPOBHE, HEOOXOJUMOM JUJIi OCBOEHHUS KYypCOB
uH(POPMaTUKHU, 0OIIIECTBO3HAHUS, HICTOPHH, CIIOBECHOCTH. B paMkax maHHOTO Kypca
y4alrecss OBJIAACBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(bopMyIupyeT CBOM JOCTHKEHUS B MAaTEMAaTUYECKON Gopme.

Kypc anredpsl 1 Hayasl MaTeMaTHYECKOr0 aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (PU3MKH, XUMUHU, OWOJIOTMH, HNOHUMaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKH U OOIIECTBEHHOW >KU3HU, IO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJIB30BaTh MX B IOBCEIHEBHOW XM3HHU. B TOoXke Bpems OBIIaJicHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMHM MaTEeMaTHUYECKUMHU KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, HCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue 1
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE U KPUTHUECKOE MbIlIeHHE. B xone n3ydyenus
anreOppl M HauyaJl MaTeMaTHYECKOro aHallu3a B CTaplleil IIKoJe ydaliuecs
NOJIYYarOT HOBBIM ONBIT pPEIIEHUs MNPUKIAAHBIX 33Ja4, CaMOCTOSATEIbHOIO
IIOCTPOCHUSI MAaTEMaTHYECKUX MOJEJIEH pPEaNbHBIX CUTYallM W WHTEPHpETalun
MOJIYYEHHBIX  pEUIeHWH, 3HAKOMATCA C  OpUMEpaMH  MaTEeMaTUYECKHX
3aKOHOMEpPHOCTEH B TIPUPOAEC, HAyKe U B MCKYCCTBE, C BBIJAIOIMMUCS
MaTE€MaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPBIM
peanu3yercsl Kak 4epe3 ydeOHBbI MaTepuall, CoCOOCTBYIOIIUN (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMs, TaK M 4Yepe3 cheuuduky ydyeOHOU AesITeIbHOCTH,
TpeOyrolen CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH, IIPOJOJKATEIbHOM
KOHLIEHTPallM BHUMaHHs U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ysbTarT.

B ocHoBe MeToaunku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JIKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JUHUK: «Uucna M BBIYUCIEHUD),
«DyHKIUYN U rpadukm», «YpaBHEHHU U HEPABEHCTBa», «Havana maremaruyeckoro
CE€ OCHOBHBIE COJICPKATEIBHO-METOANYECKUE

C IBYX JIeT O0yuyeHus B CTapuieil mIKoie,
SJIEKTPOHHOWM NMOANNCH
€CTECTBEHHO JIONOJHSS APYT IpyTa M MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMUu U

?{'ﬁgﬁg@ no%ﬁ%&}%§ﬁ{ C&%&S}g 2$IBJ'I$IGTC HHTCTPATUBHBLIM, ITOCKOJIBKY O6'[>€I[I/IH$IGT B

AR YMEREDRG MaApoTKkenn




cebe comepKaHWE HECKOJIBKMX MAaTeMaTHYEeCKUX JHUCIHIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATUUECKUI aHaIU3, Teopusi MHOKeCTB U ap. [To mepe Toro
KaK yyalluecs OBJa/IeBalOT BCE Oosiee MUPOKUM MAaTeMaTUYECKUM amnmnapaTtoM, y
HUX TIOCIIEIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTh
MaTeMaTUYECKYIO MOJENb PEAIBHOW CUTYalluU, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa W Havala MaTEeMaTHYECKOTO aHalu3a», I peIieHUs
CaMOCTOSITENILHO ~ C(OPMYJIIMPOBAHHOM MaTeMaTH4eCKOW 3a7aud, a 3aTeM
MHTEPIIPETUPOBATH MOJTYyUYECHHBIN pe3yJIbTar.

CopnepxaTenbHO-MeTOANYECKass JTUHUSA «YHucna U BBIYMCICHUS 3aBEPILIACT
dbopMHpOBaHUE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IkoJie. B crapiield mikone oco0oe BHUMAHHE YACISIETCS
(GOpMUPOBAHUIO TPOYHBIX BBIUUCIUTEIIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BAHUE PA3IMYHBIX (OPM 3alUCHU JIEUCTBUTEIBHOIO YHCIIA, YMEHHUE
pallMOHAIIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh MPUKUIKY, OLIEHUBATH
pesyapTar. OOyuarouiyecs: MOJIy4YaroT HaBBIKK MNPUOIUAKEHHBIX BBIUYKCICHUMH,
BBITIOJTHEHUS JIEUCTBUIM C YKCIIaMH, 3alUCaHHBIMU B CTaHJIapTHOH (dopmMme,
MCIIOJIb30BaHUsl MATEMATUUECKUX KOHCTAHT, OI[EHUBAHUSI YUCIOBBIX BHIPAYKEHUM.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
OoOy4eHHsI B CTapIied IIKOJIe, TOCKOJBbKY B KaXJIOM pas3feie MporpaMMbI
MPELYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pPa3IMUHBIMU METOJaMHU PEILICHUs] UEJbIX, PalMOHAIBHBIX, HPpalMOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loilydeHHbIe yMEHUS UCTI0JIb3YIOTCS IIPU UCCIEA0BAHUN
GyHKIMNA C TTOMOIIBIO TTPOU3BOJIHOM, PEIICHUHM MPUKIAJAHBIX 3a/lad W 3a7a4 Ha
HaXOXXJICHUE HaMOOJbIIMX M HAUMEHBIIUX 3HauyeHu GyHkuu. JlanHas
collepKaTesibHasi JIMHUS BKJIIOYaeT B ce0s Takke (QOpMUpOBaHUE YMEHUI
BBITIOJIHATh Pacy€Thl 1Mo ¢dopMmysnaM, MpeoOpa3oBaHUsS IEIBIX, PAUOHATIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHUI, a TaKKe BBIPAKECHUH,
coJlepKallluX CTerneHu W Jiorapudmsel. brarogaps u3ydeHuro anredpandeckoro
MaTtepualia IpOUCXOAUT JabHEHIIee pa3BUTHE AITOPUTMUIECKOTO U aOCTPAKTHOTO
MBIIIUICHUST y4aluxcsi, (HOPMUPYIOTCS HaBBIKM JEAYKTHUBHBIX PaCCYXKIACHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPAaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI IS pEHIeHUs TMPaKTHYECKUX M €CTECTBEHHO-HAyUYHBIX 3ajad,
HarIsiAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpbHO-MeTOAMYeCKass JuHUA «DyHKIMM W TpaduKm» TECHO
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UCIONIb30BaHne (DYHKUMN A pEHICHHs 3a7a4d U3 JAPYTruX y4eOHBIX MPEIMETOB U
peanpHOM KU3HM TECHO CBA3AHO KaK C MAaTEMATUYECKHM AaHAIM30M, TaAK U C
pElICHUEM ypaBHEHUU U HepaBeHCTB. lIpu 3TOM OoJblIOE BHUMAHUE YJIENsSETCS
bopMHpPOBaHUIO YMEHUS BhIpaKaTh (OpMyIaMu 3aBUCUMOCTH MEXY Pa3IMYHBIMU
BEJIMYMHAMH, HCCIEAOBAaTh TMOJyYeHHbIE (YHKIHUU, CTPOUTh UX TpauKU.
Marepnain 3Toi coaepKaTeIbHOW JUHNUN HALIEJICH HA PA3BUTUE YMEHUM U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCIMOCTH MEXKY BEJIMYMHAMH B pa3IuyHOU dopme:
aHaJUTUYECKOW, rpaduueckorl u cioBecHoW. Ero wusydyeHue crnocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K O0OOOIICHUI0 U
KOHKPETHU3al1H, UCITOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHasg nuHUs «Havama mMareMaTrMdeckoro aHaiau3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KaK MaT€éMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]a4,
JOCTYMHBIX 00YYaroIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXHOCTh UCCIIE0OBATh U
CTpOUTH rpaduku PyHKIUH, OIPEIETATh UX HANOOJIbIITNE U HAUMEHbIIINE 3HAYCHUS,
BBIYMCIIATH IUIOMAAU QUIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
nporeccoB. JlaHHas conepKaTeiabHas JIMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOCHUSI MATEMATHYECKUX MOJEIEW pEeajJbHbIX CHTYallMd, HAaXO0XIACHUS
HAWJIy4llIer0 pelIeHUs B MPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-D)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHalu3a CIOCOOCTBYET
Pa3BUTHIO a0OCTPAaKTHOTO, (POPMaIbHO-IOTUYECKOTO0 U KPEATUBHOTO MBILIUICHHUS,
(bopMHpPOBaHUIO YMEHUI paclo3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMAaTUKU B HAyKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUSI MAaTEMATUKU KaK HayKH, U UX aBTOpaXx.

CopeprkarenbHO-MEeTOANYECKasl TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETHKO-MHOKECTBEHHBIE
MPEACTABIICHNS MPOHU3BIBAIOT BECHh KypC IIKOJBHOM MATEMATUKH WU IMPEIJIararoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €€
IIPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HblE MAaTEMATHUYECKUE NHUCLUIUIMHBI B €IMHOE
uenoe. [loaToMy BaXKHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHOYKECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMATHUKA M MCIOJIb30BATh €ro s
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa um Havajga MaTeMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
TaKK€ OCHOBBl MAaTEMaTHYECKOTO MOJCIUPOBAHUSA, KOTOPBIE IPU3BAHBI
chOopMHPOBATH HABBIKK MTOCTPOEHUSI MOJIENIEH peabHbIX CUTYallui, UCCIIEI0BAHMS
TUX MOJeNield C MOMOIIbIO amnmnapara aiareOpbl 1 MareMaTHYeCKOro aHaiu3a U
WHTEPIIPETALNHN [TOJTYyYECHHBIX PE3yJIbTAaTOB. TaKne 3a1aHus BIUIETEHBI B KAKIBIN U3
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abcTparupoBaTbCsl, MCIOJIB30BaTh AHAIOTHIO, 0000IIAaTh W KOHKPETH3UPOBAThH
npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHHUS TMPHKIATHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHUs BCeX TeM Kypca «Anrebpa u Havana
MaTEMaTHYECKOTO aHATIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHe Ha M3y4YeHUE Kypca aareOpbl U Hauall MaTeMaTUYeCKOTO aHaIN3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kitacce u 3 yaca B HEJICIIO B
11 knacce, Bcero 3a aBa rojga ooydenusi — 170 gacos.
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COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsa ¥ BbIYMCICHUS

Paunonanbubie unciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  mepuoAudeckue  JpoOu. ApudMeTHUYecKue  Oomnepanud  C
palMoHaNbHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IU4HbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PaluoOHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTEIbHBIMU 4HcliaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazareneM. CranpmaptHas ¢opMma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmied  ¢GopMmbl  3alucu
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs NPAaKTUYECKUX 3a1ad U MPEICTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelictBus ¢
apu(PpMETUIECKUMHU KOPHSMHU HATypaJIbHON CTENIECHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
aAPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PELICHUI0 MaTEMATUYECKHX 3a/1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAYKH U peaibHOU KU3HHU.

DYyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk QyHkuu. Bzaumuo
oOpatHble PYHKIINU.

OObnacTh ompeneneHus U MHOXKECTBO 3HaueHHi (pynkumu. Hymm ynkumu.

"H¢THBIC U HEUETHBIC (PYHKIIUM.
ﬂ%@ﬁ%ﬁﬁ{@%ﬁ'ﬁ% C HATypaJIbHBIM U LIEJIBIM HOKa3areneM. Bé coiicTBa n
r}%&%ﬁ?{?@ﬂgg&ga %I}Iﬁg W KOpHS f1-OM CTEIICHH.




Tpuronomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(yHKUIHIA YUCIOBOIO apryMEHTA.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIEIOBATEIBHOCTH.

Apudmernueckas ¥ TeOMETPHUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHME HpOrpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MIPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. J(uarpammsl Jilsiepa—BeHHa.
[IpumeHeHnEe TEOPETHUKO-MHOKECTBEHHOIO armapara g ONUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, JOKA3aTEIbCTBO.

11 KVIACC

Yuciia ¥ BBIYUCTIEHUSA

HarypansHbie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

CrteneHb ¢ palMoOHAJIbHBIM TMToKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. [lecsiTuuHbie U HATYypaTbHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIC YPABHEHHS U HEPABEHCTRBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUMN. PellieHne MpUKIIaIHbIX 3a7a4 C MTOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CucTeMbl M1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKHUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oynkuus. [lepuonnyeckue pyHkiuu. [IpomexyTku MOHOTOHHOCTH (DYHKIIUH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HauOosblliee w HanMeHbIEe 3HAYCHUE

-
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Hcnonp3oBanue rpad@ukoB QYHKIMHA JJIs pEeLICHUS] YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajan3a

HenpepsiBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBoguble  31eMeHTapHbIX  QyHKIui.  Dopmynbl  HaXOXAECHUA
MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue MpoU3BOAHON K MCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HAMMEHbIIET0 3HaueHUs1 PYHKIMHU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEero pElICHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmynoii unu rpaduKoMm.

[TepBooOpaznas. Tabmiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMmerpuyeckuidi W (Qusmyeckuid cmbicha. Brruucienue
uHTerpaina no gpopmyne Hetorona—JleiiOnua.
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INPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS JOJDKHO 00ECIIeUMBATH JTOCTHKEHUE
CIICAYIOIIMX MPEJAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

10 KJIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MNOHATUAMM: PAUUOHAIBHOE M JEHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOIICHTHI.

Boemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEHCTBUTEIbHBIMU YUCIIAMU.

BbmonuaTe npuOaMkEHHBIE BBIYUCIIEHUS, UCIIOJB3YS MIpaBUila OKPYIJICHHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHAMU: CTENEHb C LENBIM IOKAa3aTeJeM; CTaHAapTHas
dopMa 3amMcu JEHCTBUTEIIBHOTO 4MCA, KOPEHb HAaTypalbHOM CTENECHH,
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3aMUCH JIEHCTBUTEIBHBIX YUCEN AJISl PEICHUs
MIPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

OnepupoBaTh NMOHATUSAMHU: CUHYC, KOCUHYC M TAHT'€HC MPOU3BOJIBHOTO YIJa;
UCITIOJIB30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palrOHAJIbHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BrmonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUYECKUX BBIPAKEHUM W pemiaThb
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsaTh npeoOpa3oBaHUs 1ENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIPAKEHU U PENIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUSA MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U PEabHOU KU3HH.

MognenvpoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMs, HEPABEHCTBA 110 YCIOBHIO 3aJadd, MCCIEN0BATh

HHUEM arnapara ajareopsl.

ACRY AELHH air s

3JIEKTPOHHOW NMOAMUCHIO




OmnepupoBaTh MOHATHAMHU: (QYHKIHS, CIIOCOOBI 3aiaHusa (QYHKIUHU, 00IaCTh
OTpElENEHNs] ¥ MHOXECTBO 3HadeHH (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpatHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYJIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKINN I pELICHUS] YpaBHEHUH.

CtpouThs U 4uTaTh rpa@uKu JTUHEHHON (PYHKINU, KBAAPATUYHON (PyHKIINH,
CTENEHHON (PYHKIIMHU C IIEJIBIM I10Ka3aTeeM.

Hcnonp3oBatk rpadpuku (QYHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN IpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (OpMyJaMu 3aBUCUMOCTH MEX]1y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
r€OMETPUYECKAsL IPOIPECCUM.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Te€OMETpUYECKas
porpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOUIEH T€OMETPUUECKON MPOrPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanbHbIX 3a]a4 PUKIIATHOTO XapaKTepa.

MHozxecTBa M JIOTHMKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAJl MHOKECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJisl ONMCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX YYEOHBIX MIPEIMETOB.

OnepupoBatb  MOHATUSMH: ONpENENICHUE,  Teopema,  CIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BBIYUCICHUSA

OnepupoBaTh MOHATUAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOKUATEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTENEM.

OmneprpoBaTh NOHATUAMHU: JOrapupM 4ucia, ACCITHUUHBIE U HATypaJbHBIC
Jorapu@mel.

YpaBHeHMs U HEPaBeHCTBA

€HU s TpeoOpa3oBaHUs  BBIPAKECHMUI;

0 on OMEHT HOAIMGMY: nokasaTenbHOE ypaBHEHHE M HEPABEHCTBO, PEIIAThH

3NEKTPOHHOU NOANUCLKD .
OCHOBHBIC TUIIBI I1 d3aTCIIbHBIX ypa BHCHUU U HepaBeHCTB.

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




BemonusaTe npeoOpa3oBaHUS BBIPAKCHHM, COJCPXKAIIUX JIOTapU(PMBL;
ONEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pElIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxoauTe perienus npocTennx TPUrOHOMETPUYECKUX HEPABCHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YPABHEHUN M €€ PEIICHHE,
MCIIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHNUN JUIS PELICHUS MPAKTUYECKUX 3a4ad.

HaxoauTp pemreHnsi NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAQXKCHUs, YPaBHEHHUSA, HEPABEHCTBA W CHUCTEMbI II0 YCIOBHMIO 3a/a4H,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETU C UCIOJIB30BAHUEM armapara aareOpsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH (YHKLUHMH, TOUYKH OJKCTpeMyMa (yHKUMH, Hauboibliee U
HauMeEHblllee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh HUX U
UCCJIEI0BAHMS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKU MOKA3ATEIbHOH, JIOrapupMU4ecKoil u
TPUTOHOMETPUUECKUX (PYHKIUH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIB30BaTh JJIsl PELICHUs] YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM TNIOCKOCTHU TpadUKyU JIMHEWHBIX YPAaBHEHUN U
MCIIOJIb30BaTh UX JUIA PEIIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonp3oBate rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYrUX yu4eOHBIX TUCIUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLNH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON IJIsl pelIeHUs
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YHACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh MOHATUSIMHU: TEpBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxoauts nepBooOpa3Hbie 3ieMEeHTapHbBIX (YHKITHI; BBIYUCISATH HHTETPa IO
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TEMATHUYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3jiesioB U TeM
n/n MPOrpamMmbl

MHoOecTBa palliOHaJbHbIX U
1 JEUCTBUTENBHBIX UHcell. PainoHaabHbIe
YpaBHEHUS U HEPABEHCTBA

Oyukiun U rpaduku. CTeneHs ¢ HelbM

2 nokasaresieM
3 ApudpmeTnueckuiit KopeHb N—Ol CTEIEHH.
HppanmonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUTrOHOMETpHH. T pUroHOMETpHUUYECKHE
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU
6 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aus
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yueOHOTO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro o0IIero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHUN, MPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHUIO, M TPAJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJIi CaMOpPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEILHOTO pPAa3BUTHUSA
JUYHOCTH O0YyYaromMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEIAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUa oOyuaronuxcs, GopMupoBaHUs (PYHKIMOHATBLHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUIBHBIX IMPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEAIbHOIO0 M HUCANIBHOT0, XapaKTepe OTpPaXKEHUs
MaTeMaTUYECKON HAYKOH SIBJIEHUN U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOMUMBIX MJi1 ajalTallud B COBPEMEHHOM
o01iecTBe.

['eoMeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIECHUs T'€OMETPUYECKUX 3aJayd, YMEHHE BBIIBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA IMPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUpOBaThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHM U

————————HpoeetpaterBe—HEOOXOAHMOe~yCIIOBUE €r0 COLHMAIBHOTO ObiTHsA, (popma
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OTPAKCYMEHOKPO AAKIATO0 MHpa, YCIOBHUC YCIICHIHOIO IIO3HAHUS M aKTHBHOIO

r%gﬁﬁﬁmgﬂﬁo%%éﬁTeanomu. OnepupoBaHue  MPOCTPAHCTBEHHBIMU
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OJHUM M3 TPO(EeCcCHOHATFHO BaXHBIX KA4yeCTB, IMOITOMY akKTyajbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON JACSITETLHOCTH TI0 MHOTUM HaIpaBIICHUSM.

[lenp ocBOEHMS TporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTelbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYCCKUX T'C€OMETPUYCCKMX 3HAHWUH W  JIeHCTBUH, crnenuUIHBIX
TE€OMETPHUH, BO3MOXHOCTH  YCIEIIHOTO TPOAODKEHHS  OO0pa3oBaHUS  TIO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
00yJaroluMXxcs CPeAHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YPOBHE OCHOBHOTrO 001iero obpazoBanus. Takum oOpazoM, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CB3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0T0, OHI NMEIOT BO3MOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
npohecCuOHATBHOM NesATENbHOCTH.

JlocTmkeHre LelIM OCBOCHHUS MpPOrpaMMbl 00ECIIEUMBAETCS PpEHICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3agadaMd  OCBOEHHUS  Kypca
«I"'eoMetpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTcs:

e (opMupoBaHME TPEACTaBICHUS O TEOMETPUU KaK 4YacTU MHPOBOMU
KYJIbTYPBI 1 OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (OpMHUPOBAHME MTPEACTABICHHS O MHOTOTPAaHHUKAX U TEIaX BPAIICHHS KakK
O BROXHEUIUX MAaTEMATHYECCKHUX MOJCISX, TMO3BOJISIONINX OMHCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (GoOpMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YepTekKaxX, MOJCIAX W B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaICHUS;

e OBJIAJICHUE METOJIAaMU PCIICHUS 3a7a4 Ha IMOCTPOCHUS Ha M300paKCHUIX
MIPOCTPAHCTBEHHBIX (PHUTYD;

e (OpPMHUPOBAaHHE YMCHHS OIEPHPOBATH OCHOBHBIMU TIOHATHSIMH O

MHOI'OI'paHHHUKax U TCJlaX BpalllCHUA 1 UX OCHOBHBIMU CBOﬁCTBaMH;

e OBJIQJICHUE  AITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3aJa4;
dbopMHupoBaHUE yMEHHUS  TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTEIbHBIC
pacCyXJI€HUsI B XOJI€ PELICHUs CTEPEOMETPUUECKMX 3aJay U 3a7ad C
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¢ DPA3BUTHC MHTCIUICKTYAJIbHBIX 1 TBOPUYCCKUX CIIOCOOHOCTEH 06yqa101111/1xc;1,
MO03HABATEIbHOU AKTHUBHOCTH, UCCJICAO0BATCIIBCKHUX YMGHHﬁ, KPUTUYHOCTH
MBIITJICHU A,

e (hopmupoBaHue QYHKIIMOHATBLHON IPAMOTHOCTH, PEJICBAHTHON T€OMETPUH:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KU3HEHHBIX CUTyalUUsX M MPU HU3YYECHHH
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOCHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad4,
UHTEPHPETUPOBATH U OLICHUBATH MOJyUYEHHBIE PE3YJIbTATHI.

OTIUYUTENbHON OCOOEHHOCTHIO MPOTPaMMbl SIBJISETCS BKIIOUYEHHE B KYpC
CTEPEOMETPHUU B HAYaJIE €r0 U3YUYEHHU 3a7a4, PEIIAeMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJl HUMH, YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Tpenmourenue oTAAETCSA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yUYaILUXCS B Kypce CTEPEOMETPUH ITPOBOJUTCA 32 CUET PELICHUS 3a7a4 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4 HA OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za MPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPIKaHMUS.

OcHoBHbBIE copepkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrpeensercs He TOJIbKO M0 COJIePKATEeNbHBIM JIMHUSIM, HO U TIO TOJIaM O0y4eHHUsI
Ha YpPOBHE CPEHEro 00I11ero 00pa3oBaHMUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHHUE TIE€OMETPUUYECKUMU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIATENIBHO, C
COOJII0IEHNEM MPHUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCh B

/—WW%HPGHCTaBHeHHﬁ o0yyYaroImuxcsl, paclupsist u

YIIYORIMES TORDATWAG I UHBIE MHOJKECTBEHHBIE CBA3H.
3JIEKTPOHHOW NMOAMUCHIO
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Ha u3ydeHnne reometpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX daca.
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COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

I[IpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHUA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbie. [lapannensHOCTh NPSAMBIX H
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapaiuteTbHOCTB MIOCKOCTEM: MapajleabHbIE TIIIOCKOCTH; CBOMCTBA MapajlIeIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HA TJIOCKOCTU: TETPAdIp,
KyO, MapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUICIbHBICE W TEPNEHAUKYJSIPHBIE K IIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJl MEXAY IPSAMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKH O IUIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 TIIOCKOCTH, MTPOEKIIMS (PUTYPHI Ha TNIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: MPHU3HAK MEPHEHUKYJISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIECHIUKYIISIPaX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronbHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicra. llupamuna: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMKA; NpaBUJIbHAS TPEYrojibHash MNHUpaMuAa M PaBUIbHBIN
teTpa’dp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,

; M3MbI U IAPAMHU/IBI.

A MGETIRAOE TPAHCTBE: | CHMMETPHS OTHOCHTENBHO TOUKH, PSMOH,
AJIEKTPOHHOW NOAONMUNCH
HIIOCKOCTH. JJIEMEATHI CAMMETPHH B TUpaMUIaX, apaulelleue[ax, IpaBuilbHbIX

CepTudpukar 0E4ﬁ9g§11 @3&9&%
Hencteutenex ¢ 05.02.2 no O1.
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BrlunciieHre 3J€MEHTOB MHOTOIPaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOii mpu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[TomoGupie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU NTOT00HBIX TEIL.

11 KIIACC

Tesia Bpalmenus

[Humuaapuueckast MOBEPXHOCT, oOpasyroiue UAJIUHAPUYECKON
MMOBEPXHOCTH, OCh IWJIMHIPUYECKOW MOBEPXHOCTU. I[lwimHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
TTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTH. KOoHyC: ocCHOBaHUWE U BepIlMHA, 00pa3yrolast
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
¥ BBICOTA; OCHOBAHUS U OOKOBAs IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU CQEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0OCKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIMpaHHHK, ONTMCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAS] B MHOTOTPAHHUK, UITK TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMeE
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueactBus u3 He€. OObEM MIIMHJApPA,
KoHyca. O0BEM 11apa u 1Iomaab chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

Ceuenus mMHAPA (HapaJUIETbHO U MEPIICHIUKYJISIPHO OCH), CEYEHHUSI KOHYCa
(mapayuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BeKTOpbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mimockocT U B ipocTpancTBe. ClI0KeHNEe U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YUCIO. PaszmokeHrne BEKTOpa Mo TPEM HEKOMITTIaHAPHBIM
BekTopaM. [lpaBuno mapamrenenunena. Pemienne 3amad, CBA3aHHBIX €
W c BekTopamu. lIpsimoyronpHas cucrtema
KO YMEHR N Affcree. Koopaunarel Bekropa. Ilpocreiimne 3agaud B

3NEKTPOHHOW od%n CbiO
KOOpJAUHATaX. YT MEKIly BekTopamu. CKalipHOE MPOU3BEJIECHUE BEKTOPOB.

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa




BrrunciieHre yrioB Mexay HMPsSMBIMHU M ITIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUH T€OMETPUUECKUX 3a/1a4.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBaTh MOHATUIMU: TOUKA, IPsIMAsi, TNIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPHHM M CIEACTBHS W3 HHUX IMPU PEIICHUH
TCOMETPUYECKUX 3a71aY.

OnepupoBaTh MOHATUSIMU: TTAPALICITLHOCTD M IEPIICHANKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBath B3aMMHOE pPaCHOJIOKEHHE TMPSMBIX U ITUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATHSIMH: JBYTPAHHBIA YTOJ, TPaHW ABYTPAHHOTO YTIJIa,
pebpo ABYTPAHHOTO yria; JUHEHHBIM YroJl IBYIPaHHOTO YIJa; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIbIA ¥ HEBBITYKJIBIHI
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTpaHHUKA, MPAaBUIILHBII MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
MPSIMOYTOJIBHBIN MapaJijIesieuIe, Kyo).

KnaccudunmpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHHS  JUIs
Kkinaccuukany  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW;, TPaBUIbHBIC
MHOTOTPAHHHKH; TIPAMBIC ¥ HAKJIOHHBIC TIPU3MBI, TTapaJUICICTTUTICBI).

OnepupoBaTh MOHATUSMHA: CEKYIIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTS)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYp: BHJ
CBEpXy, COOKY, CHHUBY.

PemaTte 3a1aun Ha HAXOXACHUE TEOMETPUICCKUX BEJIMYMH O 00pasiam uiu
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIUMCIICHUE PACCTOSHUN MEXIY JBYMSI
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEIIMYMH MO 00pasiam Wiu
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOAbl MPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPSAMBIMU, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXIY

b

0 ﬂdB:MMIEHTﬂ@QMIBémH Y TUIONIAJIM TOBEPXHOCTE MHOTOTPAaHHUKOB (IpU3Ma,
r%%ﬁ?ﬁﬂ’)'@ﬁﬂ%ﬂﬁ%ﬁ? (bopMyI1] BEIYUCIATH COOTHOIICHHS MEKTYy TUTOIIAIsIMU

CepTudukat OE4ZPQRIPRERFCTE RS CHHEAPAREAT0100HBIK MHOTOTPAHHUKOB.
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
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OnepupoBarh MOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE;, IIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PUTypax, MPEICTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI IS PEIICHUS CTEPEOMETPUIECKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHECHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoMTh TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEAbHbBIC
CUTyallUM W TPUMEHSTh H3yUYCHHbIE TMOHATHUS B IMPOIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCICIOBAaTh IOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM T€OMETPUUICCKUX TTOHATHI M TEOpPEM, ammapaTa alreOphl; pemarh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIne
TAIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAast TOBEPXHOCTH, 00pa3yIoIue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacrio3naBaTh Tena BpanieHus (IMIMHIP, KOHYC, cdepa U map).

OOBIICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacroyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOM, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucnsate  00BEMBI M MIJIOMIAAXM  TIOBEPXHOCTEH  Tell  BpalieHwus,
TCOMETPUUCCKUX TEII C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIIICHHUSI.

BBIYUCISITE COOTHOMICHHS] MEXIY TUIOMAASIMU MMOBEPXHOCTEH W 00BEMaMuU
MOTO0HBIX TE.

qeﬁq@ﬁc B.
POHHOM NUCHIO

BIIIOJIHATD IHOCHbIe) TJIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX

EZ%‘:SS::;;T@%}ﬁﬁfé’ﬁgﬁ%@@g BEEGRY, THI3Y; cTpouTh ceueHus Tel BpaILeHHSL.

Bnageney KyHu Mana KOpbeBHa
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W3BnekaTh, WHTEPIPETUPOBATh H MpeoOpa3oBhIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKECHHSI BEKTOPA Ha YUCII0, OOBIACHSITH, KAKUMH CBOWCTBAMHU OHU 00JIaaIoT.

[IpuMeHSTh paBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEKIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBaTh INIOCKOCTh YPABHEHHUEM B IEKAPTOBOM CUCTEME KOOPIMHAT.

[IpuMeHsaTh reoMeTpruyecKue (paKThl 151 pEIICHUs] CTEPEOMETPUUECKUX 3a]1aY,
MPEIINOIAararoMX HECKOIBKO IIAr0B PEUICHUs, €CJIA YCIOBHS TPUMEHEHHUS 3/1aHbI
B sIBHOU (popme.

Pemate mpocreimme reoMeTpU4ecKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaym Ha JI0Ka3aTeILCTBO MATEMATHUECKHX OTHOIIEHUU W
HAXOXKJICHUE TEOMETPUUYECKUX BEIIMYUH M0 00pasiaM Wi arOpUuTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIMEe NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKU3HH, pPACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJIyYEHHBIE 3HAHWSA Ha IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE TOHATUS B MPOILIECCE IOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJIUUMH.

/

~
OOKYMEHT NognMCAH
3JIEKTPOHHOW NMOAMUCHIO
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TEMATHUYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMbl Bcero Konrpoausie | - lpaxtireckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeh
1 BBenenue B cTepeoMeTpuio 10
) IIpsiMble 1 TIOCKOCTH B TPOCTPAHCTBE. 12 |
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 HepHeH[II/IIiyanHOCTL MPSIMBIX U 12
IUIOCKOCTEH
4 VYTubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 1
7 [ToBTOpEHME: CEUEHUsI, pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

- A

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas nmporpamma yueOHOTo Kypca «BeposiITHOCTh U CTaTUCTHKA» 0a30BOTO
ypoBHs i1 oOy4aroruxcest 10 —11 kimaccoB pa3paborana Ha ocHoBe DerepanbHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEIHPHOTO CTAaHIAPTa CPEAHETO OOIIET0 0Opa3oBaHUs,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAJAMIMH POCCHICKOTO 0OO0pa3oBaHUS.
Peanmu3anmsi mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KITFOUCBBIMH KOMIICTCHITUSAMU,
COCTABJISIFOIIIMMH OCHOBY JIJII CaMOPa3BUTHS M HEIMPEPBHIBHOIO 00pa30BaHMS,
IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO W ITO3HABATECIIBHOTO pa3BUTHUS
JUYHOCTH O0YyYarOmMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0a30BOT0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
OCHOBHOM MmiKoybl. Kypc mpeaHazHaueH njis (opMUpOBaHMS Yy OOYUYarOIIUXCS
CTaTUCTUYECKON KYJIbTYpbl W TOHUMAHUSA POJIU TEOPUHU BEPOSTHOCTEHW Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHunm Kypca o0OOramarTCsi MPEACTABICHUS YYaIIuXcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS] TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKHMX METOJOB TO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJI€HO Ha 3aKPEIJICHUE 3HAHUMW, MMOJTYyYECHHBIX MPU
M3YyUYEHUH KypCca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aUMOCBS35X MEXK]1y HUIMH Ha Ba)KHBIX ITPUMEPAX, CEOXKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETO MHUPA.

B cooTBeTcTBHM € yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IMIKOJhI Ha 0a30BOM YpPOBHE BBIJICIICHBI
CJIEYIONTUE OCHOBHBIE cojiepKarenbHbie JUHUU: «CiydailHbie COOBITHS W
BEPOSTHOCTUY, «CydailHble BETMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto 4acTp Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAIILHOTO PaCIpeICIICHU M 3HAKOMCTBO C MX HETIPEPHIBHBIMH aHAJIOTaMU —
MOKA3aTeJbHBIM U HOPMAJIbHBIM PaCIpPECICHUSIMMU.

Conepxanue muHuK «CiydaiiHble COOBITHS U BEPOSITHOCTHY CITY>KMT OCHOBOM
Uit popMUpOBaHUS TPEJCTABICHUN O PACIPENCICHUH BEPOSTHOCTEH MEXIY

H ~a TaK)Ke ATa JIMHUS HeoOXoauMma Kak 0aza mis
0 M3YEOK M W BRI fiovtehinx drcen —|(QyHIaMEeHTaTLHOTO 3aKOHA, IEHCTBYIONMIECTO B

rpHPSTRAMHBHAABE MGk R omero MaTemaTueckyto popmatmsamuio. CaM 3aKoH

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




OONBIIMX YHKCEN TMpeUIaracTcsi B O3HAKOMHUTENBHOM (GopMe C MHUHUMAIbHBIM
UCIIOJIb30BAaHUEM MaTeMaTU4YeCcKoro popMaau3ma.

Tembl, CBsiI3aHHbIE C  HENPEPBIBHBIMU  CIIyYalHBIMH  BEJIMYHMHAMH,
aKIEHTUPYIOT BHHMAaHUE IIKOJFHUKOB Ha ONUCAaHUM ¥ M3YYCHUHU CIy4YailHbIX
SBJICHUIN C MOMOIBIO HENpPEphIBHBIX (QYHKIMIA. OCHOBHOE BHUMAHUE YIENAETCA
MO0Ka3aTeIbHOMY W HOPMAJIbHOMY pacIlpeieseHUsIM, TIPU 3TOM MpeArnoaaraercs
O3HAKOMUTEJBbHOE U3YUEeHHE MaTepuaia 6e3 J0Ka3aTeabCTB IPUMEHIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YyUCHHUC KypCa «BepOHTHOCTB Y CTaTUCTHKA» Ha 0a30BOM YPOBHC OTBOAUTCA
] yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJa O6y‘I€HI/I}I, Bcero 68 y‘le6HI>IX qacCoB.
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COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienne MOaHHBIX C TOMOIIbIO Tabnuim u guarpamm. Cpennee
apu(pMeTuyecKoe, MeauaHa, HauOoJsblliee W HAaWMEHbIIEE 3HAYCHHUS, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4YaiiHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0/bl). BeposTHOCTH ciydailHOro coObITHSA. bau3ocTh 4acToThl U
BEPOSITHOCTU COOBITUI. CiTydaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHSIMU.  BeposiTHOCTH  COOBITUH B ONbITaX C PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSMU: IIEpeceUeHUE, 00bEIMHEHUE, IPOTUBOIOJIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CIOKEHHs BEPOITHOCTEH.

VYciloBHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepuMenTta. dopmyna nonHoi BeposTHocTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuan. Yucio
coueranuid. Tpeyronsnuk Ilackans. ®opmyna 6unoma HerotoHa.

bunapHbIil ciydailHbIi ONBIT (MCNIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. IIpumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXKUJAHUE, IUCHEPCUs U CTaHAApTHOE OTKIOHEHWE. Ilpumepsl npumMeHeHus
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJIE B 3aJa4ax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOM CiyyaliHOUM BelWyuHBI. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEIUYMH. MaTeMaTuuecKoe OKUIaHUE U TUCTIEPCUS
reOMETPUYECKOTO 1 OMHOMHUAIIBHOTO pacipe1eIeHUN.

3akoH OOJIBIIMX YHCENI M €ro pojib B HayKe, MPUPOAEC M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEOBAHUM.

/
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INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

UuraTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OmnepupoBaTh NOHITHAMU: CpeHee apudMeTHIecKoe, MeInana, HauooJbIIee,
HavMEHbIIIEe 3HAUCHUE, pa3MaX MAacCUBA YUCIIOBBIX JIAaHHBIX.

OnepupoBaTh MOHATUSIMU: CIyYalHBIM SKCIEPUMEHT (OMBIT) U CIydailHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIM HMCXOM) CIy4alHOTO OIBITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJUTh W CPaBHUBATh BEPOSATHOCTU COOBITUM B HU3YUYEHHBIX CIyYalHBIX
HKCTIIEPUMEHTAX.

Haxonutb u hopMyanpoBaTh COOBITHS: TIEpeceUCHHE U 00bETUHEHNE TAHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJOXKHOE JIAaHHOMY COOBITHIO; TOJb30BaTHCS
quarpaMMmamu Jisepa u GopMyIoi CI0KeHHsST BEPOITHOCTEN TIPU PEIICHUH 3aj1a4.

OnepupoBatTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSTHOCTH C MOMOIIBIO MpaBWIa YMHOXXEHUS, C MOMOIIBIO JepeBa
CJIy4alHOTO OIIbITA.

[TpumensaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPU PEIICHUH 3a]1a4.

OnepupoBaTh MOHSATUSMH: HCIBITAHUE, HE3aBUCHUMBIE HCHBITAHUS, CEpUS
UCIBITAHUM, yCIEeX M HeyJaua, HaXOIUTh BEPOATHOCTU COOBITHMH B CEpUU
HE3aBUCHUMBIX UCIBITAHUHN JI0 MIEPBOTO yCIleXa; HaXOJIUTh BEPOSITHOCTUA COOBITUI B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yailHass  BEJIIMYMHA,  pacIlpe/elCHue
BEPOSTHOCTEH, TMarpaMmMa pacrpe/iesIeHus..

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAUYEHUW  CIIy4YallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO JUarpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OXKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK TIPUMEHSETCS MATEMATUYECKOE OXUIAHUE CIIYYaMHOW BEJIMYMHBI HAXOJUTH
MaTEMaTUYECKOE OKUAAHUE 10 TAHHOMY PaCIIPEICIICHUIO.

HmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpPEICIICHUU.
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TEMATHUYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMMbl

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposBbie)
o0pa3oBaTe/ibHbIE

pecypchbl

HpCIlCTaBJ'IeHI/Ie JaHHBIX U OIIKMCAaTCJIbHAasA
CTaTUCTHKA

CrnyyaiiHble ONBITHI U CiTy4yaiiHble COOBITHS,
OTIBITHI C PABHOBO3MOXKHBIMU
3JIEMEHTapHBIMU UCXOAAMU

Omnepanuu HaJ COOBITHUSME, CIIOKEHUE
BEPOSATHOCTEN

VYciioBHasI BEpOSATHOCTD, JEPEBO
CJIy4aifHOTO OIbITa, PopMyJia MOTHON
BEPOSITHOCTH U HE3aBUCUMOCTB COOBITHIA

OneMeHTbl KOMOMHATOPUKH

CepI/II/I MOCJIE0BATEIbHBIX UCIILITAHUIM

CrnyyaiiHble BeIMYMHBI U PacIpe/ieNICHHs

02|\ | N

O00011eHne 1 cUCTEMaTU3aINS 3HAHUI

DN | N | W |~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e AnreOpa u Hauaja MaTeMaTH4decKoro aHanmsa, 10-11 kmaccel/ Anmumos
HI.A., Komsirun FO.M., TkaueBa M.B. u npyrue, AKunoHepHoe
obmiectBo «M3mgarenscTBO «IIpocBemienne.

e ['eomerpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kagomiies
C.b. u npyrue, Axunonepaoe obiectBo «M3naTenbcTBO
«ITpocBenieHue»
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