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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O MareMaTHKE Ha YpPOBHE CpeAHEro ooOiiero oOpa3oBaHUs
paspaborana Ha ocHoBe D®I'OC COO ¢ y4€ToM COBpPEMEHHBIX MUPOBBIX TPEOOBAHUIA,
MPEABSBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUWIO, W TPAAHMINK POCCHICKOTO
oOpa3zoBaHus. Peanmuzamus mnporpaMmbl MO MaTeMaTHKe OOECIeUMBAET OBJAJCHHUE
KJIFOYEBBIMUA ~ KOMIETEHLMSIMHU, COCTaBIISIIOIIMMHA OCHOBY [JIi CAMOPA3BUTHUS W
HEMPEPBIBHOTO 00pa3oBaHUsi, IEJIOCTHOCTh OOLIEKYJbTYPHOTO, JHUYHOCTHOTO U
MO3HABATEILHOTO Pa3BUTHSI JINYHOCTH O0YYaIOIINXCS.

B nporpamMe nmo maTreMaTtvke y4TEHBI UJEU U moJjiokeHus KoHuenmuu pa3BuTus
MatemaTudyeckoro oOpaszoBanus B Poccuiickoii ®eneparuu. B cooTBercTBUM C
HA3BaHWEM KOHIICTIIIUHM, MaTeMaTH4YeCKoe oO0pa3oBaHWE JODKHO, B YaCTHOCTH,
MPEOCTABIATh  KaXJAOMY OOydYaromemycsi BO3MOXHOCTb JOCTHDKCHUS  YPOBHS
MaTeMaTHYCCKUX 3HAHWH, HEOOXOJMMOTO i JaJbHEHINEH YCIEIIHOW >XU3HU B
oOmectBe. IMEHHO Ha pelIeHUE ATOM 3aJaud HalejeHa MporpaMma MO0 MaTeMaTHKe
0a30BOr0 ypOBHSI.

B snoxy mnudposoit Tpanchopmaruu Bcex cdep UYEIOBEUECKOW ACATEIHHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3 0a3oBoM
MaTeMaTUYeCKOW TMOATOTOBKU. VYK€ B IIKOJE MaTeMaTUKa CIYXUT OIMNOPHBIM
MPEAMETOM JIJIsi U3YUYEHUs CMEXHBIX JUCHUUIUIUH, a B KU3HM TOCJE HIKOJbI peaibHON
HEO0OXOMMOCTBIO CTAHOBHUTCSI HETPEPHIBHOE 00pa30BaHUE, YTO TPEOYET MOJHOIEHHON
0a30Boi 00111€00pa30BaTEIbHON MOATOTOBKH, B TOM UHCIIE U MaTeMaTUYeCKol. DTo
OOyCJIOBJIEHO TE€M, YTO B HAlllM JHU PACTET YHCIO CHEUUATBLHOCTEH, CBS3aHHBIX
C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTEMaTUKH: U B chepe SKOHOMUKH, U B OU3HECE,
U B TEXHOJOTMYECKHX 00JIACTSIX, U Jlake B ryMaHUTapHbIX cdepax. Takum oOpazom,
Kpyr OOydYaromuxcsi, JUisi KOTOPHIX MAaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM MPEAMETOM,
CYIIECTBEHHO PaCIIUPSIETC.



[IpakTryeckas MOJIE3HOCTh MaTEMaTUKU OOYCIOBJIEHA TEeM, YTO €€ MpEeaMETOM
ABJISIIOTCST (YHIAMEHTAJIbHBIE CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIC OTHOIIEHUS OT MPOCTEUINNX, YCBAaUBAEMBIX B HEMOCPEACTBEHHOM
OMbITE, JO JOCTaTOYHO CJIOKHBIX, HEOOXOAMMBIX [JIsi Pa3BUTHUS HAYYHBIX H
TEXHOJIOTUYECKUX HJeh. be3 KOHKPETHhIX MAaTeMaTH4YEeCKMX 3HAHUW 3aTPYAHEHO
MOHMMAaHUE TPUHIUIIOB YCTPONCTBA M UCIIOJIB30BAHUS COBPEMEHHON TEXHUKH,
BOCIIpUATHE W MHTEpOpETalus pPa3HOOOpa3HON COLMAIBHOM, IKOHOMUYECKOM,
noJiTuYeckod  mHbopmarnuu, ManodpdeKTuBHA TOBCEIHEBHAs  MpPaKTHYECKas
NesATeIbHOCTh. KakIoMy 4YenoBeKy B CBOEM IKHW3HU MPUXOAUTCS BBIOIHATH
JIOCTAaTOYHO CJIOKHBIE PAcdY€Thl W COCTAaBJSATH HECIOXHBIC QJITOPUTMBI, HaXOJUTh
HY)KHbIE (QOpMYyJIBI M TNPUMEHATh HX, BIAJETh NPAKTUYECKUMU MpUEMAMU
T€OMETPUICCKUX U3MEPECHUN U TIOCTPOCHHM, YUTaTh HH(POPMAIIUIO, TPEACTABICHHYIO
B BHIy TaOnuI, aWarpaMM W TPauKoB, KUTh B YCJIOBHUSX HEOMPEICIEHHOCTH U
NOHUMAaTh BEPOATHOCTHBIN XapakTep CIy4ailHbIX COOBITHH.

OHOBpPEMEHHO € pacuiupeHreM chep npuMeHEeHUs MAaTEMATHUKU B COBPEMEHHOM
oOiiectBe Bc€ 0osiee BaXXHBIM CTAHOBUTCS MATEMATHYECKUW CTWIb MBIIUJICHUS,
MPOSIBIISIFOIINICA B OINPENENEHHBIX YMCTBEHHBIX HaBblkax. B mponecce u3zyuyeHus
MaTeMaTUKH B apceHal MPUEMOB M METOJIOB MBILIUICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUA U JETyKIIHs, 0000IIeHUE U KOHKPETU3alus, aHaIu3 1
CUHTE3, KJaccU(UKalis U cucTeMaTu3alus, adbctparupoBanue v aHajaorus. OObeKThI
MaTeMaTUYeCKHX YMO3aKIIIOUEHUM, TMpaBuila HX KOHCTPYMPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKUX  IOCTPOEHUH,  CIOCOOCTBYIOT  BBIPAaOOTKE  yMEHHS
dbopmynHnpoBaTh, OOOCHOBBIBaTh M JIOKA3bIBATh CYXJICHHWS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOE MBbIIIEHHE. MaTreMaThke NMPUHAJUICKUT BeAylas posib B OPMUPOBAHUU
ANTOPUTMUYECKON KOMIIOHEHTHl MBIIUICHUSI ¥ BOCHUTAHUM YMEHHH JIeiCTBOBATh
M0 33JIaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh U3BECTHHIE U KOHCTPYUPOBATH HOBBIEC.
B nmpormecce pemieHuss 3amad — OCHOBHOM Y4eOHOM JESTENBHOCTH HA  YpPOKax
MaTeMaTUKH — Pa3BUBAKOTCS TBOPUYECKAsl U MPUKIAJIHAS CTOPOHBI MBIIUICHUSI.

OOyuenne mateMaTuke AAET BO3MOXKHOCTh Pa3BUBATh y OOYUYaIONIUXCS TOUYHYIO,
palMoHaIbHYI0 U MH(DOPMATUBHYIO PE€Ub, YMEHUE OTOMpATh HanbOoJee MOAXOASAIINE
S3BIKOBBIC, CHMBOJMYECKHE, TpaUUecKue CpencTBa IJsi BBIPAKECHUS CYXICHUN U
HarJISIAHOTO UX IPEACTaBICHUS.

HeoO6xonuMbpIM KOMIIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUHU
ABJISIETCS ~ OOIee 3HAKOMCTBO C  METOJaMH  TIO3HAHUS  JCHCTBUTEIHHOCTH,
MpEACTAaBICHUE O TMpPEIMETe U METOJAE MaTEMaTUKH, €ro OTJIWYUS OT METOJIOB
€CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHHS MaTEMaTUKH IS
pEelIeHUs] HAay4YHbIX M NPUKIAJAHBIX 3a7ad. Takum o0pa3oM, MaTeMaTU4YecKoe
oOpa3oBaHH€ BHOCUT CBOM BKJIaJl B (hopMUpOBaHHE OOIIECH KYJIbTypbl YeJIOBEKA.

M3yuenne MaTreMaTWKH CIHOCOOCTBYET ACTETHYECKOMY BOCIMTAHHWIO YEIIOBEKa,
MOHMMAHUIO KpPAacoThl W U3SIIECTBA MATEMAaTUYECKUX PACCYKICHUM, BOCIPUSITHIO
r€OMETPUYECKUX (DOPM, YCBOCHUIO UJIEU CUMMETPHHU.



[TpuopureTHpiMu 1eisiMU 00yueHusi marematuke B 10—11 kiaccax Ha 0a3oBoM
YPOBHE SIBJISIFOTCS:

dbopMHUpOBaHUE TEHTPAIBHBIX MAaTEMATHUYCCKUX TMOHATHUH (YMCIO0, BEIUYHMHA,
reoMeTpuyeckas (Qurypa, nepeMeHHasi, BEpOSTHOCTb, (DYHKIIHS), OO0ECreYrBaIOIIUX
MIPEEMCTBEHHOCTh U TIEPCTIEKTUBHOCTh MATEMATHIECKOTO 00pa30BaHMs O0yJarOIINXCS;

nojABe/eHre OOydYaromuxcss Ha JOCTYIIHOM JJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEeMAaTHKU W OKPYIKAIOIIEr0 MHUpa, TOHUMAaHUE MAaTEMaTHKHA KaK 4acTH
oO111el KyJIbTYPhI YEJIOBEUECTBA,;

pa3BUTHE MHTEIUIEKTyalbHBIX M TBOPYECKUX CHOCOOHOCTEH oO0yuarommuxcs,
MO3HABATENLHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHS,
MHTEpeca K U3YUECHUIO MaTeMaTHKH;

dbopmupoBaHrue (PYHKIMOHAIBHOM MaTEMaTHYECKONW TPAaMOTHOCTH: yMEHUS
pacno3HaBaTh MaTEMaTHYECKHME AaCMeKThl B PeaJbHbIX JKU3HEHHBIX CHUTYalUIX
U TpU W3YYCHHH JPYTUX YYEeOHBIX TPEIMETOB, TPOSBICHUS 3aBHCHUMOCTCH U
3aKOHOMEpHOCTeH, (opMynupoBaTh HX Ha S3bIKE MaTEeMaTUKM U  CO3/aBaTh
MaTeMaTUYeCKUe MOJCNIH, TPUMEHSATh OCBOCHHBIM  MaTEeMaTHYECKUW  ammapar
JUISL peUIeHUsT MPAKTUKO-OPHEHTHPOBAHHBIX 3aj]a4, MHTEPIPETHUPOBATh M OICHUBATH
MOJIyYCHHBIC PE3YJIbTATHI.

OCHOBHBIMM JIMHHUSIMU cofiepxkaHus maremaTtuku B 10-11 kmaccax sBistoTcs:
«YUucna u BeIUUCIEHUS», «ANredpa» («ANredpanyeckue BBIPAXKEHUS», « Y PABHEHHS U
HEPaBEHCTBAY), «Hauana MaTeMaTHU4eCKOTrO aHaIu3ay, «I"eomeTpus»
(«'eomerpuueckue GuUrypsl u uxX cBoMcTBay, «V3MepeHne reoMeTpuIecKux BETUUUH),
«BeposaTHOCTs U cTaTucTUKa». JlaHHBIE JTMHWUM Pa3BUBAIOTCS MMApALICIBHO, KaXKIas
B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJIHA OT JAPYTroi, a B
TECHOM KOHTaKTe W B3auMojaeucTBuU. Kpome 3TOro, mx oOBEAMHSET JOTHYECKas
COCTaBJISIIOINIAs, TPAJUIMOHHO TPUCYIIAas MaTeMaTUKE U MPOHU3BIBAIONIAS BCE
MaTeMaTh4YecKkue Kypchl M conepxkatenbHble TuHUU. ChopmynupoBanHoe B OI'OC
COOQO TpeboBaHuE «BIaACHUE METOAAMM JOKA3aTEIbCTB, AITOPUTMAMHU PELIECHUS 3a/1ad,
yMeHue (HopMyIupoBaTh OIPEICICHHS, AKCUOMBbI U TEOPEMbl, NPUMEHSTh UX,
MPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHHS B XOJI€ PEIICHUS 3a/1au» OTHOCUTCS KO BCEM
y4eOHBIM KypcaMm, a GOPMUPOBAHUE JIOTUYECKUX YMEHUU pachpeuessieTcsi MO BCEeM
rojamM OOYy4YCHHS Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHuUs.

B cootBerctBumM ¢ @I'OC COO maTemaTuka sIBIss€TCA 003aTENbHBIM TPEAMETOM
Ha JaHHOM YypoBHE oOpazoBaHus. [IporpamMmmoii 1Mo MareMaTuke MpeaycMaTpuBaeTCs
u3ydeHue ydeOHoro mpeamera «MartemaTuka» B paMKax TPEX Y4eOHBIX KYpCOB:
«Anrebpa M Hauyajga MareMaTU4yecKoro ananuza», «l'eomerpusi», «BepoATHOCTH U
CTaTUCTHKa». DOpMUPOBAHUE JIOTHUYECKUX YMEHHI OCYIIECTBIISICTCS Ha TPOTSHKEHUU
BCEX JIeT 00yuYeHHUsI Ha YPOBHE CpelHero oOiero oOpa3oBaHUs, a 3JIEMEHTHI JOTUKHU
BKJIFOYAIOTCS B COJIEPYKAHUE BCEX HA3BAHHBIX BBIIIEC YUYCOHBIX KYypPCOB.

OO6miee yKciIo YacoB, i u3ydeHus mateMatuku — 340 yacoB: B 10 kmacce — 170
gacoB (5 wacoB B Heaenwo), B 11 kmacce — 170 gacoB (5 4acoB B HEJENIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI

ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

W3yyenue MareMaTuku Ha YPOBHE OCHOBHOTI'O OOIIETO OOpa30BaHUsS HAMpPaBICHO
Ha JOCTI)KEHUE OOyYarolMMKCS JIMYHOCTHBIX, METAlpEeJAMETHBIX W MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHLTATOB OCBOCHHUS YUYEOHOIO MpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare n3yueHus MaTeMaTUKH Ha YPOBHE CpelHEro oOiero oopa3zoBaHUs
y oOyyaroiierocst 0yayT cpopMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YIbTAThI:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MMO3UIMHA OO0YYaIOMIErocsi KaK aKTUBHOTO W
OTBETCTBEHHOTO WJICHa POCCHICKOTO OOINECTBa, MPEACTAaBICHUE O MaTEMaTHYCCKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBICHUMN, TPOLIETYP FPAKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCH U JIPYTO€), YMEHHUE B3aUMOJCHCTBOBATH C COLUATbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIMSAMHU U Ha3HAUCHHUEM;

2) IATPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTb POCCUMCKOM TpaXAaHCKOW HMACHTUYHOCTH,  YBaKCHHS
K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MATEMAaTUKH, LEHHOCTHOE OTHOLICHUE
K JOCTHMXKECHUSM POCCHMCKUX MATEMATHKOB U POCCUMCKONW MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHKEHUH B JIPYTMX HayKax, TEXHOJOTusx, cdepax
SKOHOMUKU;

3) 1IyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHUUCKOr0 Hapoaa, CcHOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THYECKOrO IIOBEJCHUS, CBSA3aHHOIO C NPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUU HAyKd U ACSITENbHOCTHIO YUYEHOr0, OCO3HAHHUE JMYHOIO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OyAYIIEro;

4) 3cTeTU4eCKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIHOYAsd JCTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aaad, pPEHICHHUH, pPacCyX IACHUN, BOCIPHUHUMYHUBOCTD
K MaT€MaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHHSI NPUMEHATh MaTeMaTHYECKUE 3HAHUS B HWHTEpecax
3I0pOBOTO U 0€30IacHOro oOpa3a KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY
3I0POBBIO  (3710pOBOE MHTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA M OTIbIXA,
peryispHas pu3znyeckass akTUBHOCTB), (DHU3UUECKOE COBEPIIICHCTBOBAHUE TIPH 3aHATHIX
CIIOPTHUBHO-0370POBUTEIHHON JIEATECILHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUSA:
TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYAOJIOOMS, HHTEPEC K Pa3IMIHBIM
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chepam npodecCuoOHAIBHON NIeATeTbHOCTH, CBI3aHHBIM C MaTEMaTHUKON U €€



NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymiel mnpodeccuun
U pEaqu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh
K MAaTeMaTH4ecKoMy 0Opa30BaHMIO M CaMOOOpPa30BAaHUIO HA MPOTSXKEHUU BCEH JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEUIEHUHU NPAKTUYECKUX 3a]a4 MaTeMaTHYECKOU
HaIpaBJIEHHOCTH;

7) 3KOJOrH4eCKOro BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTb IKOJIOTHYECKOU KYJIbTYpPbl, TOHUMAHUE BIUSHUS COIMATIBLHO-
SKOHOMHUYECKHUX TIPOIIECCOB HAa COCTOSAHUE MPUPOAHONM M COLMAIBHOM CpEbI,
OCO3HAHUE TIJIO0ATBLHOIO XapakTepa »SKOJOTMYECKUX MpoOsieM, OpHUEHTAlus Ha
MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM /IS PEIICHMs 3a/ad B O00JACTU OKpY Karomiei
Cpelbl, IUIAHUPOBAHUE TIOCTYNKOB M OIICHKHM HMX BO3MOXKHBIX IIOCICACTBUNA ISt
OKPYIKaIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAYKU M OOIICCTBEHHOW MPAKTUKU, TOHUMAHUE MAaTEMAaTHICCKON HAyKH Kak
cdepbl 4eTOBEYECKOM JIeATEIbHOCTH, ITANOB €€ pa3BUTHUSL U 3HAUMMOCTH ISl PA3BUTHUS
MBUJIM3AINK, OBJAJCHHE S3BIKOM MAaTEMaTHKHM W MAaTeMaTHYeCKOW KYyJbTYpou
KaK CpEJICTBOM  T[O3HAHUS  MHUpPa, TOTOBHOCTb  OCYUIIECTBIATh  MPOEKTHYIO
1 UCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbrare OCBOCHHS NpOTpamMMbl MO0 MaTEeMaTHKE Ha YpPOBHE OCHOBHOTO
oOirero oOpazoBaHusi y oOyuwaromierocs OyayT copMUpOBaHBI MeETanpeaMETHBIC
pPE3yNbTaThl, XapaKTEPU3YIOIIMECS OBJIAJICHUEM YHHBEPCAIBHBIMU IO3HABATEIHLHBIMU
JCHUCTBUSMHU, YHUBEPCATHHBIMU KOMMYHUKATUBHBIMHU JICUCTBUSIMU U YHUBEPCATbHBIMU
PETYISTUBHBIMU JCHCTBUSMHU.

ITo3HaBaTeibHbIe YHUBEPCAJIbHBbIE YYeOHbIE NeiiCTBUS
ba3oBrble 1oruyeckue 1efcTrBusMa:

BBIABIAITE M XapaKT€pU30BATh CYIIECTBEHHbBIC IPU3HAKKM MAaTEMaTHYECKHX
OOBEKTOB, MOHATUH, OTHOLICHUN MEXJy MOHATUAMH, (OPMYIHPOBATH OMPEIECICHUS
MOHATUH, YCTAHABIMBATh CYIIECTBEHHBbIA MNPU3HAK KJIACCU(PUKALMH, OCHOBAHUS
171 00001IEHUS U CPaBHEHUS, KPUTEPUU IPOBOIUMOIO aHAIN3a;

BOCIPUHUMATh, (POPMYJIUPOBATH U MIPEOOPA30BHIBAThH CYKICHUS: YTBEPAUTEIbHBIC
U OTpHUIATEeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHEIC,

BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEUUS
B (akrtax, JaHHBIX, HAOJIOJEHUSX U YTBEPXKACHUAX, IMpeajaratb KpUTEpUU
JUISL BBISIBJICHHS] 3AKOHOMEPHOCTEN U MPOTUBOPEYUH;

JieaTh  BBIBOABI C HWCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACIYyKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIFOUCHHUH 110 aHAJIOTUH;



IPOBOJNUTH CaMOCTOSATENBHO JIOKA3aTENbCTBA MAaTEMATUUYECKUX YTBEPIKIECHUMN
(OpssMBIE U OT MPOTHUBHOIO), BBICTPAUBAaTh APTYMEHTALMIO, IPUBOAUTH MHPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJI€HUS U BHIBOJIBI;

BBIOMpATh CHOCO0 pelleHrs Y4eOHOW 3ajauM (CpaBHHBATh HECKOJBKO BapHAHTOB
peleHus, BbIOMpaTh Hanbosee NOAXOAMINNA ¢ YYETOM CAMOCTOSTEIbHO BBIJICIEHHBIX
KpUTEPUEB).

Bba3oBble uccienoBarejbCcKkue AeCTBHUS:
UCTIONb30BaTh BOMPOCHI KAaK HCCICNOBATENIbCKH HMHCTPYMEHT TIO3HAHUS,
(bopMyIUpPOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOpPEUHE, MPoOIeMy, YCTaHABIUBATh
HCKOMOE M JTaHHOE, (OPMUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIIHIO,
MHEHHUE; TPOBOJIUTh CaAMOCTOATENHFHO CIUTAHHUPOBAHHBIN HKCIIEPUMEHT,
WCCIIeIOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00beKTaMu, IBJICHUSIMH, ITPOIIECCAMH,
CaMOCTOATENTLHO (POPMYJIHPOBATH OOOOIIEHHWS ¥ BBIBOJABI IO pe3yJbTaTaM
MPOBEACHHOTO HAOJIOJCHUS, UCCIICAOBAHMS, OICHUBATh JOCTOBEPHOCTH IOTYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 0000IIECHUIA;
NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakXKe BBIIBUTATH
MIPEATNOI0KEHUS O €T0 PAa3BUTUU B HOBBIX yCIIOBHUSX.

Pabora c nndopmanueii:

BBISBIISITH 1e(UIUTH HH)OPMAINH, JaHHBIX, HEOOXOMMBIX ISl OTBETA HAa BOTIPOC
U IS PELLeHUs 3aa49u;

BbIOMpaTh WH(OPMALMIO W3 HCTOYHWUKOB PA3IWYHBIX THUIIOB, aHAJIN3UPOBATH,
CUCTEMAaTHU3UpPOBaTh U WHTEPIPETHPOBATh MH(DOPMALMIO PA3IUYHBIX BUIOB U (HopM
MPEICTaBICHNUS;

CTPYKTYpUpOBaTh HH(MOpMAIMIO, MPEACTaBIATh €€ B pa3iuyHbIX (opmax,
WLTIOCTPUPOBATH TpapuIecKH;

OLIEHMBATh HAAEKHOCTh MHPOPMALMU MO CAMOCTOSTENBHO CHOPMYIHPOBAHHBIM
KpUTEpUsM, CHOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIe eiCTBUMA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUM C YCJIOBHSIMHU
U LEJISIMU OOILEHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEUIEHUs 3aJa4l, KOMMEHTUPOBATh
MOJIyYEHHBIN PE3YNbTaT;

B XO0/A€ OOCYXIEHHsS 3a/JaBaTb BOMPOCHl IO CYLIECTBY OOCYXKIaeMOW TEMBI,
npoOemMbl, pelaeMon 3ajadyu, BbICKa3bIBaTh UIEH, HallEJIEHHbIE HA MOUCK PEIICHHUS,
COMOCTABIISATh CBOM CYXKIEHUS C CYXKACHUSAMM JIpyTHX YYacTHUKOB JHUaora,
OoOHapy’KHUBaTh pa3Inuue U CXOJACTBO IMO3ULIUNA, B KOPPEKTHOU (popme popMyarpoBaTh
pazHoriacus, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YyJbTaThl PEIIEHUs 3aJadd, SKCIIEPUMEHTa, HWCCIEAOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
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MPEe3eHTAllMK U OCOOCHHOCTEHN ayIUTOPHH.
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PerynsitTuBHbIe YHUBepCAJbHbIE Y4eOHbIe JHeHCTBUS
Camoopranusamnus:

COCTaBJIITh IUIAH, AJTOPUTM PEIICHUs 3aJayd, BBHIOMpPATh CIOCOO pelIeHUs C
y4ETOM HMMEIONIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUNA ¢ YIETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HABBIKAMM IO3HABATEJIILHOW peQIEKCHUM KaK OCO3HAHHUS COBEPIIAEMbIX
JEUCTBUII M MBICIUTEIBHBIX MPOILECCOB, HUX pPE3yJbTaTOB, BIAACTh CHOCOOAMHU
CaMOMPOBEPKHU, CAMOKOHTPOJIA TMpollecca M pe3yJibTara peHieHUus MaTeMaTU4YecKOn
3a/1a4u;

NpEeABUJICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PEIICHUU 3aJ]ayH,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEHH;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa LEIU U YCIOBHUSM, OOBICHATH MPUYUHBI
JOCTH)KCHUS WM HEAOCTIKECHHSI PEe3yJIbTaTOB JIEATEIbHOCTU, HAXOJUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs AeSITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM U WHAUBUYATbHON
paboThI MpPU pENICHUU y4eOHBIX 3a/iay, MPUHUMAThH 1I€Jb COBMECTHOM NIESTEIIbHOCTH,
IUIAHUPOBATh OPraHU3AIMIO COBMECTHOM paboThl, pachpeiensarTb BHABI padoT,
JOTOBapUBaThCsA, OOCYXJAaTh MPOIECC M pe3yiabTaT padoThl, 00001IaTh MHEHHUS
HECKOJILKMX JIFO/ICH;

y4acTBOBaTh B TPYNMOBHIX (opmax padboThl (0OCykIeHus, OOMEH MHEHHIA,
«MO3TOBBI€ IITYPMbD» U WHBIE), BBIMOJIHATH CBOIO YacTh PabOTHI M KOOPJIWHUPOBATH
CBOM JICUCTBUA C JPYTMMH WiI€HAMU KOMaH/[IbI, OIIEHUBAaTh Ka4eCTBO CBOETO BKJIAJa B
oOIUi TPOIYKT MO KPUTEPHUSIM, CPOPMYIIUPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHUSI.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pPE3yJIbTaThl OCBOCHHUS IPOTrpamMMbl [0 MaTeMaTHKEe Ha 0a30BOM
YPOBHE Ha YPOBHE CpeJlHero oO1ero oOpa3oBaHus MPEACTaBICHBI MO TojlaM 00ydYeHUs
B paMKax OTAEJIbHBIX YUYEOHBIX KYpPCOB B COOTBETCTBYIOIIMX pazlielax IporpaMMbl
0 MaTEMaTHKe.
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

HOACHUTEJIbBHASA 3AIIMCKA

Y4eOHbiit Kypc «Anredpa u Hadaia MaTeMaTUYECKOTO aHAIN3a» SIBJSETCS OJTHUM
13 Hanbojee 3HAYUMBIX B IIPOrpaMMe CPEeAHEro oOIero oOpa3oBaHUS, MOCKOJIBKY,
C OJHOM CTOPOHBI, OH OOECIEeYMBAECT MHCTPYMEHTAJIbHYIO 0a3y IJisi MU3Y4YEeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMUPYET JIOTHUECKOE
1 aOCTpaKTHOE MBIIUICHHE O0Yy4YarolIuXcsi Ha ypOBHE, HEOOXOJIUMOM Il OCBOCHUS
y4eOHbIX KypcoB MH(OpPMATHKH, 0OIIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH. B pamkax
yueOHOTO Kypca «Anrebpa M Haudajga MaTeMaTHYECKOrO aHalln3ay o00ydarouuecs
OBJIaJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas (QopMyIupyeT
CBOM JIOCTHKEHHUS B MaTeMaTH4eCKOH (popme.

VY4eOHbli Kypc anreOpbl 1 Hayall MaTEMAaTUYECKOr0 aHaJIM3a 3aKJIa/IbIBAa€T OCHOBY
JUIsl  YCTENIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJIOTHH, TOHUMAHHUS
OCHOBHBIX  TEHICHIMA OKOHOMHUKA UM  OOIIECTBEHHOW  KW3HU, TIO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX MHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,

YBEPEHHO HCMOJb30BaTh WX B MOBCEIHEBHOM KU3HU. B TOXXe Bpems OBiajcHHE
aO0CTPaKTHBIMU W JIOTUYECKH CTPOTUMHU MATEMATHYCCKUMH KOHCTPYKIIUSIMH Pa3BUBACT
YMEHUE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHUHHOCTH YTBEPXKIACHUS,
UCIIOJIb30BaTh 00O0OIIEHHE ¥ KOHKPETH3allMi0, a0CTparupoBaHUE U aHAJIOTHIO,

dbopMHpyET KpeaTUBHOE M KPUTHUECKOE MBITIICHHE. B xo/1e nu3yuenus anreOpsl u
HavyaJl MaTeMaTUYECKOI0 aHaJiu3a Ha YPOBHE CPEHEro o01Iero 0opa3oBaHus
oOyyJaroImuecs MoJIy4yaroT HOBBIM OIBIT PEIICHUS MPUKIIAIHBIX 3a]a4,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MATEMATUYECKUX — MOJIEIeH pEaNbHBIX CUTYAIH
Y MHTEPIPETAINH TIOTyYCHHBIX PEIICHUH, 3HAKOMATCS C MPUMEpamMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUHYECKUMU OTKPBITHSIMU U UX aBTOpamMu. YUeOHBIN Kypc
anreOpbl 1 Havyajl MaTEMaTUYECKOTO aHaiu3a o00JaJaeT 3HAaUUTEJIbHbIM
BOCIIUTATEJIbHBIM TMOTEHIIMATIOM, KOTOPBIM peanu3yercsl Kak yepe3 yUeOHbIH
MaTepual, CrocoOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U Uepe3
cnenupuky y4eOHON AeSTeNbHOCTH, TPeOyIOIel caMOCTOSTENbHOCTH, aKKYPaTHOCTH,
MPOIOKUTEILHON KOHIICHTPAIlMM BHUMAHUS U OTBETCTBEHHOCTHU

34 MOJIyYEHHBIN pe3yNbTarT.

B ocHoBe MeTonuku o0yueHus aireOpe ¥ HayajsaM MaTeMaTUYecKOro aHaiu3a
JICKUT EATCTbHOCTHBIA MPUHITUATT O0YUICHUSI.

B crpykTtype mnporpamMmbl MO anredpe M HadalaM aHaiu3a BbIJIESIOTCS
CICAYIOIINE COJIepKATEIbHO-METOANYECKUEe JIMHUM: «Yucina ©  BBIUKCICHUS,
«DyHKIIMK U TpaduKmy, «YpaBHEHHsI U HEPABEHCTBaY, «Hauana
MaTEMaTUYECKOTO aHAIIU3ay,

«MHoxecTBa U JIOTMKa». Bce OCHOBHBIE COJEpKATEIbHO-METOAUYECKUE JIMHUU
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U3y4aloTCsd Ha TMPOTSDKEHMHM JBYX JieT OOydYeHHs Ha YPOBHE CPEIHEro OOIIero
oOpa30oBaHUs, €CTECTBEHHO JIOTIOJHAS APYT IpYyra U MOCTETICHHO HACHIIIAsCh HOBBIMU
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TEMaMu U pazjenaMu. JJaHHbIA y4eOHbI Kypc SIBISETCSI UHTETPATUBHBIM, MTOCKOJIBKY
o0benuHsAeT B ce0e coAepKaHNe HECKOJIbKMX MaTeMaTHYeCKHX AWCLUUIUIMH: airedpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHaJIN3, TEOPUSI MHOKECTB U aApyrue. Ilo mepe Toro
KaKk oOydJaroluecs OBJaJEBAaOT BCE OoJjiee HIMPOKUM MAaTEMaTHUYECKUM ammnapaToM,
y HHUX TMOCJIeN0BaTeIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHME CTPOUTH
MaTE€MaTUYECKyI0 MOJENb PEATbHONM CUTyallMd, NPUMEHSTh 3HAHUS, [OJTYyYEHHBIE
B YYeOHOM Kypce «Auredpa M Hayajia MaTEMaTHYECKOTO aHallu3ay, IUJIS pelieHUs
CaMOCTOSITENILHO  COPMYJMPOBAHHOM  MaTeMaTH4ecKoW  3ajadd, a  3aTeM
MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YJIbTAT.

CopepxxaTenbHO-MeTOAMYECKass JUHUSA «Yucna W BBIYUCICHUS» 3aBEpLIACT
(opMHUpPOBaHNE HAaBBIKOB HCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBbLIO
HA4YaTO Ha YpPOBHE OCHOBHOTO o0miero oOpasoBanus. Ha ypoBHe cpemHero o6iiero
oOpa3oBaHuss ~ 0coboe  BHHMMaHue  ynaensercs  (OPMUPOBAHHIO  MPOYHBIX
BBIUMCIIUTEIbHBIX HABBIKOB, BKJIIOYAIOIIMX B c€0sl MCIOJIb30BAHUE DPANIUYHBIX (HOpM
3alMCH JEUCTBUTEIBHOIO YUCIIA, YMEHUE PAMOHAIBHO BBINOJHATH JECHCTBHS C HUMH,
JenaTh TNPUKHUIKY, OLEHMBaTh pe3yapraT. OOydarouecs mOJy4aroT HABBIKU
NPUOIMKEHHBIX BBIUMCICHUM, BBIOJIHEHUS IEHCTBUN C 4YHMCIIaMH, 3allMCaHHBIMU B
CTaHJApTHOM (QopMe, HCIONb30BAHUS MAaTeMaTHUYEeCKMX KOHCTAHT, OLIEHUBaHUS
YUCJIOBBIX BBIPAKECHUMU.

CopepxxarenbHass  JUHUS ~ «YpaBHEHUS] W HEPABEHCTBA»  peaju3yercs
Ha IPOTSHKEHUU BCEro 00yUYEHHs HAa YPOBHE CPEIHEro 0011ero o0pa3oBaHusl, MOCKOJIbKY
B KaXJOM pas3zelie MpOrpaMMbl MPETyCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3a/ad.
OOyyaromuecs: OBIaI€BAIOT Pa3IMYHBIMU METOJAMH PEIIEHUS LIEJbIX, PAllMOHAJIbHBIX,
UPPALMOHANIBHBIX, T0KA3aTEIbHBIX, JTOrapU(PMUIECKUX U TPUTOHOMETPUUECKUX YPABHEHUH,
HEPaBEHCTB M uX cucreM. llomydeHHble yMEHHs MCIONB3YIOTCS IPU HCCIIEIOBAaHUU
GyHKIMIT ¢ MOMOLIBI0 MPOM3BOJHOW, pPEIICHWH NPUKIAAHBIX 337ad W 3a7ad Ha
HaXOXXJIEHUE  HauOOJIbIIMX W  HAaWMEHbIIMX 3HaueHWd  ¢QyHkumu. [lanHas
coJieprKaTesibHasl JIMHUS BKIIIOYAeT B ceOs Takke (pOpMHUpOBaHHE YMEHMN BBINOJHSTH
pacuétsl 1o (¢opmynamM, NpeoOpa3oBaHUs 1IENIbIX, PALIMOHAIBHBIX, UPPALUOHAIBHBIX U
TPUTOHOMETPUUECKUX BBIPAKEHHUI, a TaK)KE BBIPAXKEHHM, COAEp’KAaUIUX CTENEHU U
norapudmbl. brarogapss U3y4eHHIO alreOpamyeckoro marepuanga  [POUCXOAMT
JajibHEHNIIee pa3BUTHE AJTOPUTMUYECKOTO M a0CTPAaKTHOTO MBIIUIEHUS 00ydYaroUInXcs,
(GopMUpPYIOTCS HAaBBIKM JIEAYKTHBHBIX pacCyXJE€HUH, pabOThl C CHMBOJIbHBIMU
dbopmamu, MpeACcTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEM B BHUJAE PABEHCTB U
HEpaBeHCTB. AnreOpa mnpeanaraeT d3((EKTUBHbBIE WHCTPYMEHTBl JUIl  pEIICHUs
IPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3334, HAalSIHO JIEMOHCTPHUPYET CBOM
BO3MOKHOCTHU KaK SI3bIKa HAYKH.

ConepxxarenbHo-MeToauueckass JuHUA ~ «®DyHKUMM W rpaguKu»  TECHO
NEPEIJIETACTCA ¢ APYTMMH JTUHUSAMH YY4EOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aaéT  TOCIENOBATENbHOCTh  M3y4YeHUsi  Marepuana. 3ydeHwe  CTeneHHOMH,
MOKAa3aTebHOM, JOrapu(PMUIECKON ¥ TPUTOHOMETPUUECKUX (YHKIUMA, UX CBOMCTB U
rpauKoB, HCHOJB30BAHME (QYHKIUN [ pelIeHdsd 3aJad U3 JAPYIHX Y4eOHBIX
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npcaMEcTOB U peaHLHOﬁ ZKN3HHU TCCHO CBA3aHO KdaK C MATCMAaTHYCCKHUM aHaJIN30M, TaK U
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C pelIeHuEeM ypaBHEHUM U HepaBEeHCTB. [Ipu 3TOM OoJbIlIOE BHUMAHHE yACISICTCS
(GhOpMHUPOBAHUIO YMEHHUS BBIPAXKATh (OPMYIaMHU 3aBUCUMOCTH MEXKTy Pa3IMIHBIMU
BEJMYMHAMH, UCCIICIOBATh TOJyYCeHHbIC (DYHKIMH, CTPOUTh WX Tpaduku. Matepuai
coJiepKaTelIbHOW JIMHUY HalleJIeH Ha pa3BUTHE YMEHUN U HaBBIKOB, IMTO3BOJISIOIINX
BBIPQKATh 3aBUCHMOCTH MEXIY BETMUYMHAMU B Pa3IUIHON (DOopMe: aHATMTHICCKOM,
rpadguyeckoi u coBecHOU. Ero u3ydeHue crocoOCTByET pa3BUTHIO aJlTOPUTMHUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 0000IIEHNI0 M KOHKPETH3AINHY, NCTIOJb30BAHUIO aHATIOTHH.
ConepxarenpHas JuHHS «Havama wMaTemMaTHyecKoro aHajinz3a» I03BOJISET
CYIIECTBEHHO PACIIUPUTh KPyT KaK MaTEMaTHYeCKUX, TaK M IMPHUKIATHBIX 3aJ]1ad,
JOCTYITHBIX OOYYarIIUMCS, Y KOTOPBIX MOSBJISETCS BO3MOXKHOCTh MCCIICIOBATh U
cTpouTh Tpaduku (yHKIHH, ONpeneisaTh UX HauOOJbIINE W HAaMMEHBIINE 3HAUYCHUS,
BBIYHCIIATH TUTOMAAn (GUTyp W OOBEMBI TEN, HAXOIUTh CKOPOCTH W YCKOPEHUS
nporeccoB. CoaepkaTenabHas JIUHUS OTKPHIBAET HOBBIC BO3MOKHOCTH MOCTPOCHHS
MaTEMaTHIECKUX MOJICTICH peabHbIX CUTYyallui, HAXOXJICHHS HAWIYYIIIeTO PEIICHUS
B TPHUKJIQJHBIX, B TOM YHCIIC COIMATbHO-IKOHOMUYCCKUX, 3ajadax.3HaKOMCTBO
C OCHOBaMHM MaTEMaTHYECKOTO aHajii3a CIIOCOOCTBYET PAa3BUTHIO aOCTPAaKTHOTO,
(GOpMaTLHO-IOTHYECKOTO H  KPEAaTHBHOTO MBINUICHHS, (HOPMUPOBAHUIO YMEHHUU
pacrio3HaBaTh IPOSIBJICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M HMCKYCCTBE.
OOyuaromuecss y3HAIOT O BBIJAIONIUXCS Pe3yJbTaTaxX, MOTYYEHHBIX B XOJE Pa3BUTHS
MaTeMaTUKH KaK HayKH, U UX aBTOpax.

CopeprxaTenbHO-METOAMYECKasT JUHUS «MHOXECTBa W JIOTHKa» B OCHOBHOM
ITOCBSIICHA 3JIEMEHTaM TEOPUH MHOKECTB. TeopeTuKo-MHOKECTBECHHBIC
MIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC MIKOJIBHOM MATEMAaTHKH U TIPejIararoT
HanboJiee YHHMBEPCAIbHBIN S3bIK, OOBEIUHSAIONIUN BCE pa3ieiibl MAaTEeMaTUKH H €€
MIPUJIOKECHUH, OHU CBS3BIBAIOT Pa3HbIC MATEMATHUYCCKHUE NTUCIHUIUIMHBI B €UHOE IICIIOC.
[ToaToMy BaXHO JIaThb BO3MOXKHOCTh OOYydYaroImeMycCs IOHUMATh TEOPETUKO-
MHOYKE€CTBEHHBIH SI3bIK COBPEMEHHON MaTeMaTHUKH M UCITOIb30BaTh €r0 ISl BRIPAXKCHUS
CBOHMX MBICIICH.

B yueOHOM Kypce «Anredpa 1 Havajla MaTeMaTUYECKOr0 aHaIi3ay MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTEMAaTHUECKOTO MOJEIMPOBAHMUS, KOTOPHIE MPU3BAHBI CPOPMUPOBATH
HaBBIKM TIOCTPOCHMSI MOJIEJEH peallbHbIX CUTYallMi, HCCIEIOBAHMUS OSTUX MoJeen
C TIOMOINBIO ammapara ajreOpsl M MaTeMaTHYeCKOro aHaju3a M HHTEpIpeTaruu
MOJIYYCHHBIX PE3yNIbTaTOB. Takue 3alaHus BIUICTCHBI B KaXKIbIA W3 pa3JeioB
MIPOTpaMMBbl, TIOCKOJIBKY BECh MaTepuald yd4eOHOro Kypca IIMPOKO HMCIOJIB3YETCS
JUIST peIIeHUs] TPUKIAAHBIX 3adad. [Ipw permeHun peanbHBIX MPAKTUYECKHX 3a]1a4
oOyyaromuecsi pa3BUBAIOT HAOIIOATEILHOCTh, YMEHHUE HAXOJWTh 3aKOHOMEPHOCTH,
aOCTparupoBaThCs, HCIOJb30BAaTh AaHAJOTHIO, 0000mMAaTh W KOHKPETH3UPOBATH
npobiemy. JlesSTenbHOCTh TI0 (POPMUPOBAHUIO HABHIKOB PEIICHUS MPHUKIATHBIX 3a7a4
OpraHMU3yeTCsl B IPOIECCe M3YYCHHS BCEX TeM y4eOHOro Kypca «AjreOpa u Hayaja
MAaTEMAaTHYECKOr0 aHAJIM3a).

OO61ee YrCIIO YacoB, PEKOMEHI0BAaHHBIX JIJIsI U3yUeHHS y4eOHOro Kypca «Anredpa
Y Havaja MaTeMaTH4ecKoro aHanusa», — 170 gacoB: B 10 kiacce — 68 dacoB (2 yaca
B Henento), B 11 kimacce —102 gaca (3 yaca B HEZIEIIO).
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COJAEPKXAHUE OBYUYEHUA

10 KJIACC
Yucna v BIYMCICHUSA

Panvonanbabie uuciaa. OOBIKHOBEHHbIE U JIECATUYHBIE JIpOOU, MPOLICHTHI,
OECKOHEUHbIE TIepUoANYECKUE APpoOU. ApudMETHUECKUE ONEepaluK C PAllMOHATBHBIMU
YuclIaMH, TTpeoOpa3oBaHus YUCIOBBIX BbhipakeHUi. [I[puMenenue apoOeil u MpoieHToB
JUISL pELICHUS TIPUKIIAIHBIX 33/1a4 U3 PAa3JIMYHBIX OTPACIICH 3HAHUM U pealbHOW KU3HH.

[enictButenbHple  yucnaa.  PanuMoHanbHblE W HPPALMOHAJBHBIE  YHCIIA.
Apudmernueckne omeparuu ¢ JACHCTBUTENBHBIMH  uuciamu. [IpuOmmkéHnbIe
BBIYHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BHIYUCICHUM.

Cremnenb ¢ 1enbpiM mokaszareneM. CranmapTHas ¢opMa 3amucH eHCTBUTEIHLHOTO
yucia. lcnons3oBaHue mOAXOAAMEeH (GOpMBI 3alMUCH  JIEUCTBUTEIBHBIX YHCEIN
JUISL PELICHUS ITPAKTUYECKUX 3a1a4 U MPEICTABICHUS JaHHBIX.

ApudmMernuecknii KOpeHb HaTypaibHOU cTenieHu. [lelicTBus ¢ apudmerrnaeckumu
KOPHSIMH HaTypajlbHOU CTEIICHMU.

CuHyC, KOCMHYC M TAaHI€HC YHCIOBOTO aprymMeHra. ApPKCUHYC, apKKOCHUHYC,
APKTAaHT€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPeOOpa30BaHUA.

ITpeo6pa3zoBanue TPUTOHOMETPUUECKUX BBIPAKCHUU. OcHoBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHne, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. Meton
UHTEPBAJIOB.

Pemienue uenbix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienue nppanoHanbHbIX YPABHEHUN U HEPABEHCTB.

PelieHrie TpUrOHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHre ypaBHEHUM U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a7a4 U 3a71a4
U3 pa3IMYHBIX 00JaCTEN HAYKU U PEAIbHON KU3HU.

DOyHKUMH U TPapuku

@Oyukims, crnocoObl 3amanus GyHkuuu. ['paduk dyakuuu. B3aumuo oOpaTHbIe
GbyHKIUH.

OOnacte ompeneneHuss U MHOXKECTBO 3HaueHWi ¢GyHkuuu. Hynu ¢yHkuumu.
[IpomexyTku 3HAaKONOCTOSAHCTBA. UETHBIE U HEUETHBIE (DYHKIIMH.

CrenenHas (yHKLIHS C HATypaJIbHBIM U LIEJIBIM MOoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadK KOPHS N-0¥l CTETICHH.

TpuroHomeTpruyeckas OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPUUECKUX (PYHKITUI
YHICIIOBOTO apr'yMEHTA.

Hauajia MaTreMaTH4ecKOro aHajIm3a
ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs ITOCJIC0BaTeIbHOCTEN. MOHOTOHHEBIE
MOCJIEAOBATEILHOCTH.
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Apudmernueckass U TreoMeTpuyeckas mnporpeccu. beckoHeuHo yObIBaromias
reoMmeTrpudeckas mnporpeccus. Cymma OeCKOHEUHO YOBIBAIOIMIEH Te€OMETPUUECKON
nporpeccur. Dopmysia CIOXHBIX MPOIEHTOB. lcronp30BaHWe MPOrpPecCUu IS
pEIIeHHS pealibHBIX 3a7a4 NMPUKIATHOTO XapaKTepa.

MHoxecTBa U JIOTMKA
MHoXxecTBO, omnepauud HaJ MHOXecTBaMu. Jluarpammsl —Oiinepa—BeHHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO —ammapara ISl ONUCAHUS  PEaAbHBIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 JPYTUX YYeOHbIX MPEIMETOB.
Omnpenenenue, Teopema, CI€ICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucia v BBIYUCICHUSA
Harypanbhsbie u nenble uncia. [Ipu3Haku JeTMMOCTH LETbIX YUCE.
CreneHb C pallMOHAJILHBIM TTOKa3zaTeraeM. CBOMCTBA CTEIICHM.
Jlorapudwm yncna. JlecaTuuHbie U HATypaJbHbIC JOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXXEHH, COAEpKAITUX JTOTapU(MBI.

[IpeoOpa3oBaHue BBIPAXKEHUM, COACPKAMMX CTENEHU C  PalUOHAIBHBIM
MOKA3aTEeJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX

HepaBeHCTB. [loka3aTenbHbIE ypaBHEHUS U

HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA.

Cucrtembl JIMHEHMHBIX ypaBHEHHU. PerieHune mpuKIagHbIX 3a7ad C MOMOUIBIO
CUCTEMBI JIMHEHWHBIX YPABHEHU.

CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHU U HEPABEHCTB.

[IpuMeHeHue ypaBHEHU, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUUYECKUX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMIHbIX 00JIacTel HAYKU U PEaTbHOM KU3HH.

DOyHKUMHA U TPapuku

Oyukius. [lepuonnueckue @ynkiuu. [IpoMexyTKh MOHOTOHHOCTH (DYHKIIHMH.
Makcumymbl 1 MUHUMYMBI (pyHKIMH. Hanbombiiee 1 HauMeHbLee 3HaueHne QyHKIUU
Ha IIPOMEXKYTKE.

Tpuronomerpuueckue QPyHKIIUU, UX CBOMCTBA U TPAPUKH.

[lokazarenbHass u Jsorapu@muyeckas (yHKIMM, WX CBOWCTBA W Tpadukwu.

Hcnonb3oBanue rpadukoB (QyHKIMM I pELICHUS YpaBHEHUM M JUHEHHBIX

CUCTEM.

Hcnonp3oBanue rpapukoB (GYHKIUN A8 HCCIEAOBAHUSA  IPOLIECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT IpPU PpEUIEHUW 3a7ad U3 JAPYruX Yy4eOHBIX
NPEAMETOB U PEATLHOMN KU3HMU.

Havana maTeMaTH4ecKOro aHaju3a
HemnpepoiBubie (QyHKIMU. MeTon HMHTEpBANOB ISl PEIICHHUS HEPaBEHCTB.
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[TpousBoHbIE AeMEHTAPHBIX PYHKIMN. DOpMYIIbl HAX0XKIEHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHHS M YACTHOTO (DYHKIIUH.

[IpumeHeHrne TPOM3BOAHONW K HCCIEAOBAHUIO (PYHKIHMA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHne HanbosbIero 1 HaMMEHbIIETO 3HAYEHUs] (PYHKIMU Ha OTPE3KE.

[IpuMeHeHre NpOr3BOAHON JIJIs1 HAXO0KICHHSI HAMTYUYIIErO PENIEHUS B IPUKIIAHBIX
3a/1ayax, JUisl ONpeAesIeHUs] CKOPOCTH IpoLecca, 3aJaHHOT0 (POpMYJIOi M TrpaduKoMm.

[TepBooOpa3znas. Tabnuiia nepBoOOpPa3HBIX.

WuTerpan, ero reoMeTpudeckuii M (pu3udeckuil CMbICI. Bhrancienue mHTETpaia
o ¢popmyne Hrrorona—JlelOuuna.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOyyaromuiicss TMOJYYUT CJEAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

YucJia 1 BbIYUCJIEHUS:

OMEPUPOBATh  MOHATUSIMU:  PAlMOHAIBHOE W JICUCTBUTEIIBHOE  YHCIIO,
OOBIKHOBEHHAS M JICCATUYHAS IPOOb, IPOIICHTEHI;

BBITIOJTHATh apU(METHUECKHE ONEpalliu ¢ PallMOHATIBHBIMU U JEHCTBUTEILHBIMU
YHUCIIaMU;

BBITIOJTHATh TPUOIMKEHHBIE BBIYUCICHUS, WCIOIb3YsS IIpaBUJia OKPYTJIEHUS,
JeNaTh NPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYMCIICHUN;

OTEpHUPOBATH TOHATUSIMU: CTETNIEHb C IEJIbIM IOKa3aTejaeM, CTaHaapTHas (opma
3allUCU  JICMCTBUTEJIILHOTO YHCJIA, KOPEHb HATYPAIBHOW CTENEHH, HCIOJIb30BaTh
MOAXOIAITY0 (OpPMY 3alHUCH JIEUCTBUTEIBHBIX YHCEN JJISl PEIICHUS] MPAKTUYECKHUX
3a7a4 ¥ MPEJCTABICHUS JaHHBIX;

ONEPUPOBATH NOHATUSIMH: CHUHYC, KOCMHYC M TAaHI€HC IPOWU3BOJBHOIO YIIIA,
MCIIOJIB30BaTh 3alMCh IPOM3BOJBHOIO YIjla udepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE

GbyHKIHM.

YpaBHeHUus U HEPAaBEHCTBA:

OIIEpUPOBATH IOHATUAMH: TOXKAECCTBO, YpPaBHEHUE, HEPABEHCTBO, IIEJIOE,
palMOHAJIbHOE, HUPPALMOHAIBHOE YPABHEHHWE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHE;

BBIMOJIHATh MPEOOpa3OBaHUsS TPUTOHOMETPUYECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS,

BBINIOJIHATh  MPeoOpa3oBaHMs IEJIbIX, PAUUMOHAIBHBIX M HMpPPALUOHAIBHBIX
BBIPDAXXEHUN U DPEIIATh OCHOBHBIE THUIIBI LENBIX, PALUOHAIBHBIX U HPPALUOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUSA U HEPABEHCTBA Ul PELICHUs MAaTeMaTUYECKUX 3a1ad U
3a]a4 U3 pa3IUYHbIX 00J1aCTel HAYKU U peabHON KU3HU;

MOJIETMPOBaTh pealibHble CUTYallUd Ha SI3bIKE ajareOpbl, COCTABIATH BBIPAKEHUS,
YpPaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJ1ayd, MCCIENOBAThb IOCTPOEHHBIE MOJIEIU
C MCIOJIb30BAaHUEM ammapara aareOpsl.
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DyHKIUHN U TPAPUKU:

ONepUpOBaTh MOHATUSAMU: (YHKLIMS, CHOCOOBI 3anaHus (YyHKUHUH, OO0JacTb
OTIPEJICIICHHS] 1 MHOXXECTBO 3HaUCHUN (PYHKIUH, TpaduK QyHKIMU, B3aUMHO OOpaTHBIC
dynxumy;

ONEepUPOBaTh MOHATUAMH: YETHOCTh U HEUETHOCTh (DYHKIMHM, HYIH (YHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

UCIOJIb30BaTh Tpaduku GYyHKIUN ISl peleHUs ypaBHEHUM;

CTPOUTh W YWUTaTh TpaduKH JIUHEHHOW GYHKINUU, KBaIpaTHUYHON (QYHKINH,
CTETICHHOM (DYHKIIHH C LEIBIM MTOKa3aTeseM;

UCTIONIb30BaTh rpaduKku GYHKIUI ISl UCCIeIOBAaHUS MPOIIECCOB U 3aBUCUMOCTEN
IpU PEIIeHUH 3a7ad U3 APYTUX YYeOHBIX MPEIMETOB W peajbHOW KU3HH, BBIPAKATH
(bopMysiaMu 3aBUCUMOCTH MEXKy BETUUMHAMHU.

Havana MaTeMaTH4ecKOro aHajau3a:

ONEpUpPOBaTh  TOHATHUSMHU:  TIOCIENOBATEIbHOCTh,  apupMeTHUecKas |
reoMeTpruecKas Iporpeccuu;

ONEepUPOBaTh NOHATUAMU: OECKOHEUHO yObIBarolIasi FeoMeTpUYecKas porpeccus,
cyMma OECKOHEUHO yOBbIBAIOIIEH Fr€OMETPUYECKON MTPOTrPECCUH;

3a71aBaTh MOCJIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCIIONIb30BaTh CBOWCTBA TMOCJIENOBATENBHOCTEH W MPOTPECCUd Ui PelICHHS
peasbHBIX 33]1a4 MPUKIIAJHOTO XapaKkTepa.

MHo:xecTBa U JIOTHKA:
OTNICpUPOBATH ITOHATUSIMHU: MHOKECTBO, ONEPALIMU HaJ MHOKECTBAMU;
HCII0JIb30BaTh TEOPETUKO-MHOXKECTBCHHBIN ammapar JJjis ONUCAaHUs PeaIbHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IPEAMETOB;
ONIEPUPOBATH MOHATUSIMU: OIIPEJICTICHUE, TEOPEMA, CIIEICTBUE, 10KA3ATEIbCTBO.

K xoniy oOydenuss B 11 KkJjacce o0OydarOmuiics TOJYYUT CICAYIOIINC
MIPEIMETHBIC PE3yJIBTATHI:

Yuciaa v BBIYHCICHHUSA:

ONEepUpPOBaTh MOHATUSIMU: HATypaJbHOE, LIEJI0E€ YKCIIO, UCIOJIb30BaTh MPU3HAKU
JETMMOCTH LIEJIBIX YHCEN, Pa3JIOKEHHUE YKcia Ha MPOCTbIE MHOKUTEIM JJI PELICHUS
3ajady;

OIEpUPOBATh IIOHATUEM: CTENEHD C PALIMOHAIBHBIM IIOKAa3aTeNIEM;

ONEepPUPOBATh TOHATUSAMU: JOrapudM dYHCIa, AECATUYHBIE U HATypaJbHBIC
orapuMsl.

YpaBHeHUs U HEPABEHCTBA:

MPUMEHSTh CBOMCTBA CTENEHU I MPeoOpa3oBaHUs BBIPAKECHHM, ONEPUPOBATH
MOHATUSIMU: TIOKA3aTEJIbHOE YPaBHEHHWE W HEPABEHCTBO, PEIIAaTh OCHOBHBIE THIIbI
NOKAa3aTEIbHbBIX YPABHEHUI U HEPABEHCTB;

BBITIOJIHATG ~ NpPeoOpa3oBaHUsl  BBIPAKEHUN,  COJAEpXKAIUX  JorapudMsl,
OTIEpUpPOBATh TMOHATUSMU: JIOTApU(PMHUYECKOE YypaBHCHHE W HEPaBEHCTBO, pEIIaTh
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OCHOBHBIC THIIBI
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JorapuMUYECKUX YpaBHEHUIN U HEPABEHCTB;

HAaXOJUTh PEIICHUS MPOCTEHUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATH TMOHSITUAMHU: CHUCTEMA JIMHEWHBIX YPABHEHUHW U €€ pELICHHUE,
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHM JI PELICHUS NPAKTUYECKUX 3a/1a4;

HAXOJUTh PEIICHUS NPOCTEHIINX CHUCTEM M COBOKYIMHOCTEW pallMOHAIbHbBIX
YPAaBHEHUI U HEPABEHCTB;

MOJCIMPOBATh peajbHbIE CUTYallUu Ha S3bIKE alareOpbl, COCTABIATH BBIPAXKEHUS,
YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJa4d, UCCIEA0BATH ITOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM alllapaTa ajreopsbl.

DOyHKUMHA U TpauKu:

OTIIepUPOBATh MOHATUSAMU: TIEpHOaNYecKas QYyHKIIHS, TPOMEKYTKA MOHOTOHHOCTH
GyHKIUHA, TOYKA DKCTpeMyMma (YHKIHH, HAWOOJbIIEe W HAWNMCHbBIIEE 3HAYCHUS
GyHKUIMM Ha TIPOMEXKYTKE, MCIOIb30BaTh UX JJIs UCCIEN0BaHUS (DYHKIMM, 3aJaHHOU
rpadukom;

OMEepUpPOBATH  MOHATHUSAMU: TpaduKU  IMOKA3aTeIbHOM,  Jorapudmudeckon
U TPUTOHOMETPUYECKUX (YHKIMMA, M300pakaTb UX HA KOOPAMHATHOW IJIOCKOCTH H
WCIOJIB30BaTh JIJIsl PEIICHUSI YPABHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH TpaduKu JIMHEHHBIX YpaBHEHUM
Y UCTIOJI30BaTh UX JIJI PEIICHUS CUCTEMbI JIMHEHHBIX YPAaBHEHU;

UCIOJIb30BaTh Tpaduku GYyHKIUN IS UCCIAEAOBAHUS MPOIECCOB U 3aBUCUMOCTEN
U3 IPYTUX YUYCOHBIX AUCIUILINH.

Hayana MaTeMaTH4eCKOro aHajmsa:

ONEepUpPOBaTh MOHATHSAMH: HEMpepbiBHas (QyHKUMSA, Npou3BOAHAA (YHKIHUH,
UCIIOJIb30BaTh T€OMETPUUYECKUN W (PU3NYECKUN CMBICT MPOU3BOJHON JUIsl pElIeHUs
3az1ady;

HaXOJUTh MPOU3BOJHBIE JJIEMEHTAPHBIX (PYHKUUN, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSI, YACTHOTO (DYHKIIUH;

UCTIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIENOBaHUS (PYHKIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIENOBAHUS K TOCTPOEHUIO IPaPHUKOB;

WCIIOIb30BaTh  NPOMU3BOAHYIO JUISI  HAXOXKIACHHS  HAWIYYLIETO  PEIICHUS
B IIPUKJIAJIHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax;

OlEepUpOBaTh  MOHATHSIMHM:  NepBooOpa3Has M MHTErpaj,  I[OHUMATb
reOMETPUYECKUN U (PU3NUECKUI CMBICI HHTETPAJIa;

HaXoJUThb MEpBOOOPa3HbIE JJIEMEHTAPHBIX (YHKUUH, BBIUUCIATH HHTETpall
o ¢hopmyiie Hetorona—JIetiOnuia;

pemats IPUKIAJHBIE 3a4a4d, B TOM YHCIE COLUAIBHO-DKOHOMHYECKOTO U
(u3HYECKOro Xxapakrepa, CpeICTBAMH MaTEMaTHYECKOr0 aHAIHN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue pasaena  [KonuuectBo OcHOBHOE conepKaHue OcHOBHBIE BUBI
(Tembl) Kypca 4acoB NEATEIbHOCTU
oOyyJarommxcs
MHoecTBa palluOHATbHBIX 14 MHoecTBO, onepaluu Hcnoab3oBaTh TEOPETUKO-

U IEUCTBUTEIILHBIX YUCET.
PanonanpHbIC YpaBHEHUS U
HEPaBEHCTBA

HaJl MHOXXECTBaMH. J{narpammabl
Ditnepa—BenHna.
PanmonannHBIC YnCIa.

OOBIKHOBEHHBIC H JICCATUIHBIC IPOOH,

IIPOLIEHTHI,

OeCKOHEUYHbIE IEPUOANYECKUE APOOH.

Apudmernueckue onepanuu

C parroHaTbHBIMU
YuCllaMH, MpeoOpa3oBaHUs
YHCIIOBBIX

BbIpakeHuid. [Ipumenenue npobeit u
MIPOLICHTOB TSI PEIICHUS
MIPUKJIATHBIX 3a71a9 W3 Pa3THIHbBIX

OTpacyied 3HAHUUN U PEATbHOU KU3HMU.

JlecTBUTENIbHBIC YUCIIA.
ParmonanbHbie M UppalMOHAIBHBIE
yucia. ApupMeTHIecKre onepainuu
C JCUCTBUTEIbHBIMU YHCIIAMH.
[TpuGamkEHHBIC BEIYUCIICHUS,

MHOKECTBEHHBIHM anmnapar

JUISl OITUCAHUS XOa PEIICHUS
MaTeMaTUYECKHX 3a7a4, a TAKKeE
peabHBIX MPOILIECCOB U
SIBJICHUH, TIPU PELLIEHUU 3a/1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB.
OnepupoBatb NOHATHSIMH:
palMOHAIILHOE YHUCIIO,
JICCTBUTEIILHOE YHCIIO,
O0OBIKHOBEHHAS APOOB,
JeCATUYHAs APOOb, MPOIICHTHI.
BoinosHaTh apudMeTHIeCcKre
omepaluu ¢ paluoOHaIbHBIMU U
JEUCTBUTEIBHBIMU YUCIIAMU;
npUOTMKEHHBIC BHIYUCIICHHUS,
UCIIOJIb3YS MPaBUjIa OKPYTIICHUS.
JesaTh NPUKHUIAKY U OLIEHKY
pe3yabTara BbIYMUCICHUM.
OnepupoBatb NOHATUSIMH:
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IIpaBujia OKPYIJIEHUs, IPUKHUIKA U
OLICHKA pe3yJIbTaTa BbIYUCIICHUN.

TOXACCTBO, YPABHCHHUC, HCPABCHCTBO,
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ToxnecTBa U TOXKICCTBEHHbBIE
npeoOpa3oBaHus. Y paBHEHUE,
KOpeHb ypaBHeHUs1. HepaBeHCTBO,
peneHne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue nenpix u 1poOHO-
palMOHAIIBHBIX YPABHEHUN U
HEPaBEHCTB

LIEJI0€ U PALIMOHAIBHOE
YPaBHEHHE, HEPABEHCTBO.
BoInoHATH peodpa3oBaHMs LETbIX
Y PallMOHAJIbHBIX BBIPAKECHUM.
PemiaTtb OCHOBHBIE THUIIBI LENBIX
VppALMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH pallOHAJIbHbBIE
YPaBHEHHMS U HEPABEHCTBA

JUISl PELIEHUST MAaTeMAaTU4EeCKUX 3a1a4
¥ 3371a4 U3 pa3IMYHbIX o0nacTen
HayKU U peaJIbHOMN KU3HU

Oyukiuu 1 rpaduku. CTeneHb
C LIeJIBIM TTOKa3aTeneM

OyHKuM, CHOCOOBI
(GyHKUIUU. B3anmno
bynxun. ['paduk QyHkmm.
OO6nacTh onpezaeneHuss U MHOXKECTBO

3aJlaHus
oOpaTtHbIe

3HAYCHUU GbyHKIUH. Hymm
(GyHKUIUU. [IpomexyTku
3HAKOITOCTOSIHCTBA.

YETHbie 1 HEUETHBIC (QYHKITHH.
CreneHb C 1ENbIM MMOKa3aTeIeM.
CranpaptHas ¢hopma 3anucu
JNIEUCTBUTEIILHOTO YHCIIA.
Hcnonp3oBaHue moaxoasiien
(bOopMBI 3aIUCH IEUCTBUTEIBHBIX
qHcen

OnepupoBaTh NOHATUSAMM: QYHKIHS,

crocoObI 3aAaHus GYHKIIUN, B3AaUMHO
obOpaTtHbIie PYHKITUHU, 00TACTH
ompe/ieleHUs] 1 MHOKECTBO 3HAUCHUMN
byukiuyu, rpapuk GyHKINUN; YETHOCTD
¥ HEYETHOCTh (DYHKIIMH, HYJIH
GyHKIIUA, TPOMEKYTKA
3HAKOTIOCTOSIHCTBA.

BbINoJHATH Npeodpa3oBaHusi
CTETICHEH C IEJIBIM TOKa3aTeeM.
Hcnonp3oBath cTaHgapTHYIO opmMy
3aMuCcH IUCTBUTEIILHOTO YUCIIA.
dopmyaMpoBaTh

1 WIJIIOCTPUPOBATH TpapuIecKu
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I pCIICHUA ITPAKTHYCCKHUX
3a1a4 " IPpCACTAaBJICHUA JTaHHBIX.
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CremneHHast QyHKITUS C HATYpaTbHBIM
U [eJIBIM IToKazareiieM. E€ cBoiicTBa u

rpaduk

CBOICTBaA CTENEHHON (DYHKIIUU.
Beipaxars ¢gopmyIaMu 3aBUCUMOCTH
MEXAY BEIMYMHAMMU.

Hcnoan3oBatsh uudpoBbie pecypchl
JUISl TOCTPOEHUSI TpaMKOB (PYHKIIUU

Y U3YUYEHHUS UX CBOMCTB

ApudmeTnyeckuii KOpeHb
n—OM CTCIICHH.
WpparmonaibHble ypaBHEHUS
1 HEpaBEHCTBA

18

ApudmMernyeckuii KopeHb
HATypaJIbHOM cTeneHu. JlercTBus

¢ apu(pMETUIECKIMH KOPHSIMU #—O1
CTEIICHU.

Pemenne nppamoHanbHbIX YpaBHEHUM
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHS n-0i
CTEIICHU

PopmMyIHPOBATH, 3AIIUCHIBATH

B CMMBOJIN4YeCcKoil popme

U WIJIIOCTPUPOBATH IPUMEpPaMHU
CBOMCTBA KOPHS 7-OU CTEIEHH.
BbInoaHATH peoOpa3zoBaHus
UppaMOHAIbHBIX

BbIpakeHui. Pemars

OCHOBHBIE THIIbI

UPPaLMOHAIBHBIX YPABHEHUI

Y HEPABEHCTB.

IIpumeHsATH AJ1s1 pelieHust
Pa3JIMYHBIX 32124 UPPALMOHAJIbHBIC
YPaBHEHHS U HEPABEHCTBA.

CrpouTsb, YMTATH rPaPUK KOPHS n-01
CTEIICHH.

Hcnoan3oBatsh uudpoBbIe pecypcChl
JUISl TOCTPOEHUsI TpaduKOB (PYHKIIUH
Y U3YUYCHHUS UX CBOMCTB
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@opmyJIbl TPUTOHOMETPUH. 22 CuHycC, KOCUHYC ¥ TaHT'€HC YUCIOBOro | OmnepupoBaTh MOHATUSIMM: CUHYC,
Tpuronomerpruueckue apryMeHTa. ApKCHHYC, apKKOCUHYC KOCHHYC U TAHT€HC MPOU3BOJIBHOTO
YpaBHEHUS Y apKTAHI€HC YHCIIOBOIO yria.
apryMeHTta. TpuroHomeTpuieckas HUcnoab3oBath 3a1UChH
OKPY’KHOCTb, OIIPEJICTICHNE IPOU3BOJIBHOIO yTja yepe3 0OpaTHbIE
TPUTOHOMETPUUYECKUX (PYHKIIHI TPUTOHOMETpUUYECKUE QYHKIUH.
YUCJIOBOTO apryMEHTa. BeinosHATH Ipeodpa3oBanus
OCHOBHBIE TPUTOHOMETPUYECKHUE TPUTOHOMETPHUYECKUX BBIPAKEHUN.
dbopmyisl. [IpeodbpazoBanue Pematb OCHOBHBIE THIIbI
TPUTOHOMETPHUUYECKHUX BBIPAXKECHUI. TPUTOHOMETPUUECKUX YPABHEHUN
Pemienre TpUroHOMETpUYECKUX
YpaBHEHUU
IlociienoBaTeIbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTh NOHATHSIMM:

U IPOrPECCUH

3a/IaHUS TTOCJIEN0BATENBHOCTEN.
MOHOTOHHBIE OCIIEIOBATEIBHOCTH.
Apudmernueckas 1 reomeTpruecKas
nporpeccuu. beckoHeuHo
yOBIBatOIIIasi TeOMETpUUeCcKas
IIPOTPECCHS.

CyMMa 6€CKOHEYHO

yOBIBAIOIIEH Fr€OMETPUUECKON
IIPOTPECCHH.

@opmyia CI0KHBIX

poueHToB. Mcnonp3oBanue
MIPOTPECCHUH JIS1 PELICHUS
peanbHbIX 3a]1a4 MPUKIIATHOTO
Xapakrepa

MOCJIEIOBATENBHOCTb,
apudMeTHIecKas U reoMeTpudecKas
porpeccuu; OECKOHEYHO
yOBIBaIOIIIasi TeOMEeTpHUecKas
nmporpeccusi, CcyMMa 0€CKOHEYHO
yOBIBAIOIIIEH T€OMETPUUECKOM
MIPOTPECCHUHU.

3amaBaTh N0CIIE10BATENILHOCTH
Pa3JIMYHBIMU CIIOCOOAMHU.
IIpumeHsaTs GopmyJly CJIO0KHBIX
NMPOLEHTOB /Il pelleHns 3a71a4

U3 pEAIbHON NPAKTUKH

(C UCTI0JIB30BAHUEM KAJIBKYJISITOPA).
Hcnoab30BaTh CBOICTBA
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AJI1 pEIICHUS PCAJIbHBIX
3aaa4 MPUKIaJHOT O

xXapakTepa
[ToBTOpeHme, 0600MICHME, 3 OcHOBHBIE MTOHSATHUS Kypca [IpuMeHATH OCHOBHBIC MTOHATHSA Kypca
CHCTEeMAaTH3aIys 3HaHUN anreOpsl n HayaJj anreOpsl U Ha4aJl MAaTEMaTUYECKOTO
MaTteMaTtuueckoro aHaam3a 10 aHann3a JJIsl PELICHUs 3a0a4
KJ1acca, 00001eHue U3 pEeAIbHOM KU3HU U APYTUX
Y CUCTEeMaTH3allis 3HaHUH IIKOJIbHBIX JUCIUTUINH
OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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11 KIIACC

Haumenosanue paszgena  |KommuectBo OcCHOBHOE coziepKaHue OcCHOBHBIE BUBI
(Tembl) Kypca 4acoB eI TETbHOCTH
oOyyarommxcst
Crenens ¢ paluoHaIbHbIM 12 Crenens ¢ paluoHaIbHbIM DopMyJIMPOBaATh, 32ANIMCHIBATH

[IOKa3aTEJIEM.
[loka3zaTenbHast pyHKIUS.
IToka3aTenbHble YpaBHEHUS
1 HEPaBEHCTBA

nokasaresieM. CBOMCTBa CTENIEHH.
[IpeobpazoBaHue BBIpAKECHUH,
COJIEpIKallUX PalMOHAIbHbIE

CTEIICHH.

Iloka3arenbHbIE ypaBHEHUS

Y HEpABEHCTRA.

[Toka3zarenbHast pyHKIUs, €€ CBOMCTBA
1 rpaduk

B CMMBOJINYeCKOi popMme

Y WJIIOCTPUPOBATH NPUMEpPaMHu
CBOMCTBA CTEIECHHU.

IIpyMeHATH CBOMCTBA CTENIEHU

JUTsl TpeoOpa3oBaHus BhIPAXKECHUM.
DopMyJIHpPOBATH

1 WJIIOCTPUPOBATH rpaduvecku
CBOMCTBA MOKa3aTeIbHON (DYHKITUH.
PemiaTs OCHOBHBIE THUITBI
MTOKA3aTEJIbHbBIX YPABHEHUI

Y HEPABEHCTB.

HUcnoas3oBath ungpoBsie pecypebl
JUISL IOCTPOEHUSI TpauKOB (PYHKIUI
Y U3YYEHHUS UX CBOWCTB

Jlorapudmuyeckas QyHKITHUS.
Jlorapupmuyeckre ypaBHEHUS
Y HEpaBEHCTBA

12

Jlorapudm uncna. JleciTuuabie
Y HaTypajbHbIE JIOTapU(MBI.
[IpeobpazoBaHne BEIpAKECHUH,
COJIepIKalllUX JOTrapru(Mmel.
Jlorapudmudeckue ypaBHEHUS
Y HEPaBEHCTRBA.

®opMyIUPOBaAThH, 3ANIUCHIBATH

B CMMBOJINYeCKOi popMme

1 WJIIOCTPUPOBATH NPUMeEpaMHu
CBOMCTBa Jiorapudma.

BoinoansaTs npeoOpazoBaHus
BBIpaKEHUMN, COACPIKAIIUX JTOTaApUPMBI.
DopmMyJIMPOBATH
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Jlorapupmuueckas pyHkuus, e
CBOICTBA U TpaduK

U WITKCTPUPOBATh rpaduyecKu
CBOICTBA JIorapuPMUIECcKOil HyHKIIUU.
PemiaTs OCHOBHBIE THUITBI
Jorapu(pMUYECKUX ypaBHEHUI

Y HEPABEHCTB.

Hcnoan3oBath HU(poOBbIE pecypchbl
JUTSE IOCTpOCHUS TpaduKOB (PYHKITHI

Y N3YYECHHS UX CBOMCTB.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHUS
MaTeMaTUKU

Tpuronomerpuueckue
GYHKIUHM U UX TpaQUKH.
Tpuronomerpuueckue
HEpPaBEHCTBA

Tpuronomerpuyeckue GpyHKITNH, HX
CBOICTBA U TpaduKU.

[Tpumeps! TPUTOHOMETPUUYECKHIX
HEPaBEHCTB

OnepupoBarthb

MOHSITHEM TIEPUOINYECKAS PYHKITHS.
CTpoutb, aHAJIM3UPOBATD,
CpaBHUBATh IrpaduKu
TPUTOHOMETPUUECKUX (PYHKITUH.
DopMyJIHPOBATH

U WJIIOCTPUPOBATH rpaduvecku
CBOICTBA TPUTOHOMETPUUYECKUX
GyHKIMA.

Pemates npocrenimue
TPUTOHOMETPUUYECKNE HEPABEHCTBA.
HUcnoab3oBatb rpaguku 1is
peleHns TPUTOHOMETPUYECKHUX
HEPABEHCTB.
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Hcnoan3oBaTh iu(poBbIE pecypchbl
JUIS IOCTPOCHUSI TpaduKOB PYHKITUI
Y U3YYEHHUS UX CBOWCTB

[IponsBoaHas. [Ipumenenune
IIPOU3BOTHOU

24

HenpepsiBabie hyHkmu. Meroa
MHTEPBAJIOB [ PEIICHUS

HepaBeHCTB. [IpousBoaHas GyHKUIUU.

['eomeTpuueckuii u puU3MIECKUit
CMBICJI ITPOM3BOIHOM.
[Ipoun3BoaHbBIE 3JIEMEHTAPHBIX
¢bynxuii. [IpousBogHas CyMMBI,
POU3BEACHUS, YaCTHOTO (DYHKIIHIA.
[IpuMeneHune npon3BOIHOM

K MCCJICIOBAaHUIO (DYHKITHIA

Ha MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxnenne HanbobIero

Y HAaUMEHBIIETO 3HAYCHUS (PYHKITUU
Ha OTpPE3KE.

IIpuMenenue mpon3BOIHOM

JUTSL HAXOKJICHHSI HAaUJTy4Illero
pelieHrs B IPUKJIAJHbIX 3aa4ax,
IUTS1 OTIPENIENIEHUS] CKOPOCTH
nporecca, 3aJaHHOro (OpMYJIOi UK
rpadukom

OnepupoBaTb NOHATHAMM:
HerpepbIBHAS PYHKIUS;
pou3BOAHAS QYHKLIHUH.
Hcnonb30BaTh reOMETPUUECKUM

1 (PU3UYECKUIN CMBICIT

IIPOU3BOIHOM ISl PEIIEHUS 3a7a4.
Haxoauthb npousBoHbIE
AIIEMEHTAPHBIX (PYHKIUI, BBIYUCIATH
MIPOU3BOIHBIE CYMMBI, TPOU3BEACHUS,
YacCTHOrO (PYyHKIUH.

Hcnonb30BaTh MPOU3BOAHYIO

IJISL UCCIIETOBaHUS (PYHKITHH

Ha MOHOTOHHOCTb M dKCTPEMYMBI,
NPUMEHSATH Pe3yJIbTAThl
HCCJIeIOBAHMS K IOCTPOEHUIO
rpa¢ukoB. Il pumeHATH
IIPOU3BOIHYIO JUISl HAXOXKIACHUS
HaWJIy4lIero PeleHNs B IPUKIIAIHBIX,
B TOM YHCJI€ COLIMAJIbHO-
HSKOHOMHUYECKHUX, 3aa4ax.
3HAKOMHUTBCS € HCTOPUEH Pa3BUTHUS
MaTeMaTUYeCKOIro aHajan3a
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WNHTterpan u ero npuMeHeHus

[lepBooOpa3nas. Tabnuna
epBOOOPa3HbIX.

HNnTerpai, reomerpudecKui

1 (PU3UYECKUI CMBICI MHTErpasa.
Brruncnenue unrerpaia no gpopmyie
Herorona—JleitOuunia

OnepupoBaTh NOHATUSIMHU:
nepBooOpa3Has, HHTErpal.

HaxoauTs nepBooOpasHbie
AJIIEMCHTAPHBIX (PYHKIUH; BHIYHCISTD
UMHTErpal mo popmysie HeroToHa—
JleitOHMI1A.

3HAKOMHTBCS ¢ HCTOPUEI Pa3BUTHS
MaTEeMaTUYECKOIo aHajanu3a

Cucrtembl ypaBHEHUN

12

CucTembl IMHENHBIX YPaBHEHUIA.
Pemenune npukitagueix 3agaqd

C ITIOMOIIBI) CHCTEMBI JIMHENHBIX
YPaBHEHHUM.

CucreMbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALXOHAIBHBIX,
MOKAa3aTeNbHBIX, TOTapU(OMHUIECKIX
YPaBHEHUU U HEPABEHCTB.
Ucnonb3oBanue rpadukoB
GyHKUIUN U1 pelieHus: ypaBHEHUH
U CHUCTEM.

IIpumenenue ypaBHEeHNH,

CHUCTEM U HEPABEHCTB K

PEILICHUI0 MaTEMaTUYECKUX

3a7a4 M 33/1a4 U3 Pa3InyHbIX
oOnacTeil HayKu

Y PEATBHOW KU3HU

OnepupoBarb NOHATHAMM: CUCTEMA
JIMHEWHBIX YPABHEHHUN U €€ PEILICHHUE.
Hcnoab30BaTh CUCTEMY JTUHEWHBIX
YPAaBHEHUM JJIsI PELIEHUS
IIPAKTUYECKUX 3a/1a4.

Haxoauth pemieHus npoCTeUInX
CUCTEM U COBOKYITHOCTEH
pPalMOHAIIBHBIX YPAaBHEHUU

Y HEPABEHCTB.

Hcnoab3oBath rpaduku GyHKIIHI
JUISL pELLIEHUS] YPABHEHH.
MoaeaupoBaTh peanabHbIE CUTyaluu
Ha SI3bIKE aNreOphl, COCTaBIATh
BBIPAKEHMUSI, yPABHEHUSI, HEPAaBEHCTBA
Y CUCTEMBI 110 YCIIOBHIO 3aa4H,
HCC/IeA0BATH NOCTPOCHHBIE MOAECIH
C UCITOJIb30BAHUEM aIlllapara
anreopbl
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HarypanbHble u 1iensie yncna

HarypanbHble u nensie yncna

B 33J1a4ax U3 peaibHOU

KU3HHU.

IIpr3HaKu IEIMMOCTH LENIBIX YUCEI

OnepupoBaTh NOHATUSIMM:
HaTypaJbHOE YUCIIO, LEIOE YUCIIO.
Hcnonb30BaTh NPU3HAKY JETUMOCTH
LEJbIX YHUCEIl, PA3JI0KEHUE YK CIIa

Ha MPOCTHIC MHOXKUTENH JIJI PELICHUSI
3a1a4y

[ToBTOpEeHue, 0600IIEeH e,
cHCTEMaTHu3aIus 3HaHUM

18

OCHOBHBIC ITOHATHS Kypca anreopbl

1 HavaJl MaTEMaTHYECKOTO

aHam3a,

0000111eHNEe U CUCTEMATH3aIWs 3HAHUHN

Pemars npukiaaubie 3aga4u

U3 pa3IM4HbIX 00JIacTell HAyKU

Y peajbHOM KU3HU C IOMOILBIO
OCHOBHBIX MOHATUN Kypca anreOpsbl
u Hayal MaTeMaTH4YECKOTO
aHanu3a. BelOuparsb ontuMalibHbIC
CIIOCOOBI BHIYUCIICHHM.
Hcnonb3oBaTh 11l pellieHUs 32124
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBbI
ypaBHEHHH, CBOMCTBA (QyHKIIHI

U rpaduKoB

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

HOACHUTEJIBHASA 3AIIUCKA

Baxxnoctpyde6HOTO Kypca TEOMETpUHM Ha YPOBHE CpEOHEro OOIIero
oOpa3oBaHHss OO0YyCIOBIIEHA MPAKTHYECKOH 3HAUYMMOCTHIO METANpeIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OOYUYEHUsS TEOMETPUH B HANPABJICHUH JIMYHOCTHOTO
pa3Butus oOywarommxcsi, (opmupoBaHus (GYHKIUOHAIBHOW MaTeMaTUYECKOM
IPaMOTHOCTH, M3yY€HHUs NPYTrux yuyeOHBbIX AUCHUIUIMH. Pa3Buthe y oOywaromuxcs

MPABUWIBHBIX MPEJICTABICHUNA O CYLUIHOCTH M MPOUCXOXKICHUU T€OMETPUYECKUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOTO U HWJCAIBHOTO, XapakTepe OTpaKEeHUs
MaTEeMaTU4YECKOM HAyKOW SIBJICHUM U MPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CHUCTEME HAyK U POJM MAaTEMaTHYECKOTO MOJEIUPOBAHUS B HAyYHOM MO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS O0YUAIOIINXCS, a

TaK)Ke Ka4eCTB MBIIIICHUS, HEOOXOAUMBIX I aJanTallid B COBPEMEHHOM
obmiectBe. ['eomeTpus sBiIsieTCs OHUM U3 0a30BBIX PEIMETOB HA YPOBHE CPETHETO
o0miero oOpa3oBaHusi, Tak Kak oOecredyuBaeT BO3MOXXHOCTh M3YyYCHHs KaK
JUCITUTUTAH

€CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblIUieHHe, (OpPMUPYEMOEe TMpPH U3YYEHHU OO0Yy4YaroUIMMHUCS
MOHSATUWHBIX OCHOB T€OMETPHH U MOCTPOCHHUH IETIOYKU JIOTUYECKUX YTBEPKACHUIMA
B XOJ€ pEILICHUS TEeOMETPUYECKUX 3a/1ad, YMEHHUE BBIIBUTATb W OINPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO HCHOJB3YIOTCS TPU PEIICHUH 33a7ad EeCTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpUEeHTHPOBATHCS B IMPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJb BO
BCEX O0OJACTAX MACSATENBHOCTU uenoBeka. OpueHTalusi 4YeloBeKa BO BpPEMEHHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €r0 COIHATLHOTO OBITHS, (hOpMa OTpaskeHuUs
OKpY>KaroIlero MUpa, YCIOBUE YCIEITHOTO MO3HAHUS W aKTUBHOTO MpeoOpa3oBaHUs
aeiictButenbHOCcTH. OnepupoBaHHE NPOCTPAHCTBEHHBIMU 00pa3zaMu OOBEAUHSIET
pasHble BHUABl Y4eOHOM W  TPYAOBOW  JCSATENILHOCTH, SBJSIETCS  OJHUM
U3 Mpo(decCHOHATFHO Ba)KHBIX KaueCTB, MOITOMY aKTyajbHa 3ajada (OpMUPOBAHUS
y OOydaroumxcs MPOCTPAHCTBEHHOTO MBIIIJICHHUS] KaK Pa3HOBUAHOCTH OOpa3HOTO
MBILUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJArOTOBKE K IPAKTUYECKOU
JESTEIHPHOCTH 110 MHOTUM HAMPABIICHUSIM.

[lens ocBoeHUs mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha 0a30BOM ypOBHE
oOyueHus — o001meo0pa3oBaTeibHOE U OOIIECKYJBTYPHOE Pa3BUTHE OOYYAOIIMXCS
yepe3  oOecreyeHHe  BO3MOXKHOCTH  MPHOOpETEeHUss M HCIOJIb30BAaHUSA
CHUCTEMAaTUYECKUX T€OMETPHUUECKUX 3HAHUU M JNEeHCTBUH, CIeU()PUIHBIX TEOMETPHH,
BO3MOYKHOCTH YCIEIIHOTO TMPOJOJDKEHUS 0O0pa3oBaHMs MO CIEIHAIBHOCTSM, HE
CBSI3aHHBIM C MPUKIIATHBIM HUCTIOIB30BAHUEM T€OMETPHH.

[IpuoputeTHBIME 3aJadyaMu  OCBOCHHMS yueOHOro Kypca «l eomerpum»

Ha 6azoBoM ypoBHe B 10—11 kiaccax siBISIOTCS:
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dbopMHpoBaHUE MPEACTABICHHUS] O TEOMETPUM KaK YaCTH MUPOBOU KYJIbTYPhI U
OCO3HAHHE €€ B3aMOCBS3HU C OKPYKAIOIUM MHPOM;

(opMHpOBaHUE MPEICTABICHUS O MHOTOTPAHHUKAX M TEJNaX BPALIECHUSA Kak
O BAXXHEHIIMX MAaTEMAaTUYECKUX MOJIEISAX, MO3BOJSIOIIMX ONUCHIBATH U HW3Yy4aTb
pa3HbIC SIBJICHUS OKPYKAIOIIEr0 MUPA;

dbopMHpOBaHHE YMEHHUs pacllO3HaBaThb Ha YepTEkax, MOJEISAX U B pealbHOM
MHpE MHOTOTPAHHHUKHU U TeJla BPAILICHHUS;

OBJIaJICHUE METOJAMHU PpEIICHUsA 3aJady Ha IOCTPOCHHUS Ha HM300paKEHUAX
MPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue yMEHUs OIEepUPOBAThH OCHOBHBIMU MOHSATUSIMU
O MHOTOT'PAaHHUKAX U TeJlaX BPAlIEHUS U UX OCHOBHBIMH CBOICTBAMU;

OBJIQJICHUE aJNTOPUTMAMM PEIICHUS OCHOBHBIX THMOB 3ajaa4, (OpPMHUPOBAHUE
YMEHUSI TMPOBOJUTH HECJIOXKHBIE JI0Ka3aTelIbHbIE PACCYXKICHUS B XOJE€ PpELICHUs
CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COLEPIKAHUEM;

pa3BUTUE HHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 00ydJaromuxcs,
MO3HABATENILHOM  AKTUBHOCTH,  HUCCJEJOBATEIbCKUX  YMEHUH, KPUTUYHOCTHU
MBIIUICHUS;

dbopMupoBaHrue (PYHKIUMOHAIBHOM T'PAMOTHOCTH, PEJIEBAHTHOW TI'E€OMETPUH:
YyMEHUE pacrlo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX >KMU3HECHHBIX CHUTYalMSIX U TMPU HU3YUYCHUHU JPYTUX
y4eOHbIX  NPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH W  3aKOHOMEpPHOCTEH,
dbopMynMpoBaTh UX Ha S3bIKE TE€OMETPUM U CO3/1aBaTh I'€OMETPUUYECKUE MOJIEIH,
INPUMEHATh OCBOCHHBIM T€OMETPUYECKMU amnmapar [Uisi peuieHust MpPaKTUKO-
OpPUEHTUPOBAHHBIX  3aJlad, HWHTEPIPETUPOBATh W  OLEHHBATh  IOJYyYCHHBIE
pE3yNbTATHI.

OTnUYUTETIPHONM OCOOCHHOCTBIO TMPOrpaMMbl IO TEOMETPUHM  SIBISIETCS
BKJIFOYEHHE B KypC CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3a7ad, pelIaeMbIX
HAa YPOBHE WMHTYUTHUBHOTO IO3HAHUS, U ONPEACNIEHHBIM 00pa3oM OpraHu3OBaHHas
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOIO U MPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE€ WHTYUTHBHBIX HPOLECCOB, MOTHUBHPYET
K JaJIbHENIIEMY U3YUEHUIO MPEIMETA.

[Ipennourenne oTnaércs HArjasAHO-KOHCTPYKTUBHOMY METOAY OOYYE€HHs, TO
€CTh TEOPETUYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MMPAKTUYECKOM  AEATEIbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUN
y 00yyarolmuxcsi B Kypce CTEPEOMETpUU MPOBOAMTCS 3a CYET pEIIeHHs 3aaad
Ha CO3JlaHUE MPOCTPAHCTBEHHBIX O0O0pa3oB W 3aJad Ha  OINEpUpPOBAHHE
NPOCTPAaHCTBEHHbIMU oOpa3zamu. Co3ganue oOpa3a MPOBOAMUTCS C  ONOPOU
Ha HAaIJSIIHOCTh, a OINEpUPOBaHHE O0O0pa3oM — B YCIOBUSIX OTBJICUEHHUS OT
HarJIs1JTHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 HCXOJAHOIO COACPKAHUS.

OCHOBHBIMHM  COJIEP>KATEIbHBIMU JIMHUSIMU y4eOHOro Kypca «l'eomeTpusi»
B 10-11 «xnaccax sBistorca: «MHororpaHHukn», «lIpsiMmple H  IUIOCKOCTH
B mpocTpaHcTBey, «Tena BpameHus», «BeKTOpbl 1 KOOPAMHATHI B MPOCTPAHCTBEY.
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@dopMuUpOBaHHE  JIOTMUECKMX  YMEHHUHM  pachpeiensercs He  TOJbKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO M TI0 TOJlaM OOyYeHHsI Ha YPOBHE CPEIHETO OOIIero
o0pa3zoBaHuAl.

Copepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM
OCBOCHHsSI TIPOTPaMMBbI TI0O TEOMETPHH, PACIPEACIEHHBIM 10 ToJaM OOyYCHHS,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, 4TOOBI OBJIAJICHUE TEOMETPUUECKUMH TTOHSITUIMU
M HaBBIKAMHU OCYLIECTBIISUIOCH MOCJIEI0OBATEIBHO U MOCTYNATEIbHO, C COOII0IEHUEM
MIPUHIUIIA IPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHMSI BKIIOYAIUCH B OOIIYI0 CUCTEMY
F€OMETPUYECKUX MPEACTaBICHUN 00YyUaIOIINXCsl, paciupsis U yriayosss e€, oopaszys
MIPOYHBIC MHOYKECTBCHHBIE CBSI3H.

OO01iee yncIO0 YacoB, PEKOMEHJOBAHHBIX JIsi HM3Y4YeHHUs Y4YeOHOro Kypca
«I"'eomerpus» — 102 yaca: B 10 xnacce — 68 vacoB (2 yaca B Hezelno), B 11 kinacce —
34 qaca (1 gac B Hezen).

COAEPKXAHUE OBYUYEHUA

10 KUIACC

IIpsaMbIe U IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUA cTepeomMeTpuu. Touka, mpsMasi, IIOCKOCTh, IPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHYECKOM TOCTPOCHHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPHH
Y CIJICICTBUS U3 HUX.

B3anmMHOE pacnosioeHWe NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS,
napajuielbHble M CKpemuBaromuecs npsmbie. [lapajuienbHOCTH  NpSAMBIX U
IUDIOCKOCTEM B  MPOCTPAHCTBE: MapajulelIbHbIE TPSIMbIE B  INPOCTPAHCTBE,
MApAJVIENBHOCTh TPEX MPSIMBIX, MAPAIUIETBHOCTh MPSIMOW M IUIOCKOCTH. YTJbI C
COHAIIPABJICHHBIMU  CTOPOHAMM, YIOJ MEXJAYy MNpsIMBIMU B  IIPOCTPAHCTBE.
[TapaiuteTbHOCT TIOCKOCTEMN: MapaJuIeNIbHBIE IJIOCKOCTH, CBOMCTBA MAPAIUICIBHBIX
miockocteid. [Ipocteitmue mpocTpaHCTBEHHBIE (DUTYpPHI HA IHIOCKOCTH: TETPAdIp,
KyO, mapasuienenurie]], TOCTPOCHUE CEUCHUM.

[lepnieHAUKYIJISIPHOCTh NPSAMOW U IUIOCKOCTH: IEPHEHIAUKYJISIPHBIE IIPSMbIE
B TMPOCTPAHCTBE, NPSIMbIC TMApaUIEIbHBIE W TNEPHNEHIUKYISPHBIE K IIJIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTA MNPSIMOM M TUIOCKOCTH, TEOpeMa O MOpsMOU
MEPIEHAUKYJISIPHOM IUJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOU U
IUIOCKOCTBIO,  JBYI'PAHHBIM  YroJl, JIMHEMHBIA  YroJd  JABYIPAaHHOIO  yrJja.
IlepnieHAUKYJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IMJIOCKOCTH, PACCTOSIHUE OT
OpsSIMOM 710 TIJIOCKOCTH, TPOCKIUsT (UTYpPHI Ha TIOCKOCTb. llepneHauKyIspHOCTb
IJIOCKOCTEMN: TPU3HAK MEPHNEHIUKYISIPHOCTH JBYX IUIOCKOCTEM. TeopemMa o Tpéx
MEPIIEHANKYJISIPaX.

MHoOrorpaHHuKHU

[ToHsITHE MHOTOTPAHHWKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBITYKJIbIE U

HEBBINYKJIBIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. llpmsma: n-yrosibHas
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Impu3Ma, I'padHu U OCHOBAHUA IIPU3MBI, IIPpAMasA W HAKIIOHHAsA IIPU3MBI, OoKOBas H
IMoJIHas MOBCPXHOCTHb IMPHU3MEIL. Hapannenennnen, HpSIMOYFOJ'IBHBII\/'I napaJuiCJICITUIIC O
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u ero cBoiicTBa. [lupamuna: n-yronbHas nupaMuja, TpaHd U OCHOBAHHME MTUPAMU/IBL,
OOKOBasi W MOJHAS MOBEPXHOCTh MUPAMUbI, IPABUIbHAS U YCEUEHHAS MUpaAMUJA.
OneMeHTbl mpu3Mbl U nupamuibl. llpaBUibHBIE MHOIOTPAaHHUKH: TOHSTHE
IPAaBWJIBHOTO MHOIOIpDAaHHHUKA, MpaBUiIbHAas TNpU3Ma M IpaBWIbHasg NUPAMUJA,
NpaBUiIbHAs TPEyToJibHAs MUpPAMUJA U IPaBUIbHBIA TeTpa’ap, kKyO. IlpeacraBienue
O MPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTAadIp, N0oAEKadAp U ukocasap. CeueHus: mpu3mbl
U TTUPaMU/IBL.

CumMmeTpuss B TNPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTENIBHO TOYKH, HPSMOM,
IJIOCKOCTH. DJIEMEHThl CUMMETPUU B MUPAMHUAAX, Napajlielenuneaax, npaBuibHbIX
MHOTOTpaHHHKAaX.

Bbruncienue 351eMeHTOB MHOTOTPaHHUKOB: pédpa, auaroHanu, yrisl. [lnomans
OOKOBOIl IOBEPXHOCTH U TIOJHOM IOBEPXHOCTH MPSIMOW TNPU3MBI, IUIOLIAAb
OCHOBaHMM, TeopemMa 0 OOKOBOU MOBEPXHOCTH MpsMOM mpu3Msbl. [Lnomans 00koBOM
MOBEPXHOCTH W TMOBEPXHOCTU TMPaBWIBHOM MHUPAMUBI, TEOpeMa O IUIOIIAIU
yceu€HHou nupamusl. [lonstue 06 06béme. OOBEM MUpaMUIbI, TPU3MBI.

[TonoOHple Tena B mpocTpaHcTBE. COOTHOLIEHMST MEXAY IUIOIAISIMU
MOBEPXHOCTEHN, 00BEMAaMU MOAOOHBIX TEN.

11 KJIACC

Tesia Bpalmenus

[{unuHapruyeckas MOBEPXHOCTh, 00pa3yromye MUIMHIPUIECKON MOBEPXHOCTH,
OCh HMJIUHAPUYECKON TOBEepXHOCTH. L{umuuap: ocHOBaHUSI U OOKOBasi MOBEPXHOCTb,
oOpasymo1ias ¥ 0Ch, IJIOIIAb OOKOBOM M MOJIHOW MOBEPXHOCTH.

Konnyeckass moBEpXHOCTh, 0Opa3yroIFie KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW NoBepXHOCTH. KOHyC: OCHOBaHME M BeplInHa, 00pa3yromias u
OCh, IIONIah OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIie 1
BBICOTA, OCHOBAHUSI U1 OOKOBAsi IOBEPXHOCTb.

Chepa wm map: 1eHTp, pamuyc, OUAMETP, IUIONIA[b TMOBEPXHOCTH CHEpHI.
B3aumHoe pacnonokenue chepbl M IUIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe,
TI01A]1b Cephl.

N306pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BEpTka UIMH/Ipa U KOHYCA.

KoMOuHanuu ten BpallleHuss 1 MHOTOTPaHHUKOB. MHOIOrpaHHUK, ONMHMCAHHBIN
oko1io cdepsl, chepa, BIMCAHHAS B MHOTOTPAHHUK, WJTM TEJIO BPAIICHUS.

[Tonsatue 06 o6bEmMe. OCHOBHBIE CBOMCTBA 00BbEMOB Teil. Teopema 00 00BEME
NPSMOYTOJIBHOTO Napajuiesienunena u caeAcTBus u3 He€. O0bEM LUIUHAPA, KOHYCA.
OO0bBEM mIapa u TwiIomanb chepol.

[lonoOuble Tenma B mnpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISAMHU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEN.

Ceuenust nunuHApa (MapauiebHO U MEPIEHANKYISIPHO OCH), CEUCHHUs KOHYCa
(mapasnienbHOE OCHOBAHUIO U IIPOXOJIAIIEE Yepe3 BEPILUHY ), CEUCHHUS 1apa.
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BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha MmI0cKOCTH M B mpocTpaHcTBe. CIIOKEHHE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasiiokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napamenenunena. Pemenne 3amad, CBA3aHHBIX C IPUMEHEHUEM
MpaBWJI JEUCTBUUM ¢ Bekropamu. [IpssMoyronpHass cucrema KOOpPAMHAT B
npoctpanctBe. Koopannatel BekTopa. [Ipocrerimue 3agaum B KOOpAMHATAX. YTOJ
MEXay BeKkTopaMu. CKaISIpHOE MPOU3BEAECHUE BEKTOPOB. BhIUKCIEHNE YIIIOB MEXKIY
NpSAMBIMA M TUIOCKOCTSMHU. KOOpPJIMHATHO-BEKTOPHBIM METOJ TMpPU  PEIICHUU
F€OMETPUYECKUX 3a/1a4.

INPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenuss B 10 kjacce oOydYaromuiicss TOJYYUT CIETYIOIINE
MPEIMETHBIC PE3yJIBTATHI:

OTIEpUPOBATh MOHITHIMU: TOUKA, IPSMasi, IIIOCKOCTH;

MPUMEHSTh aKCHOMBI CTEPEOMETPHUU W CJCACTBUS W3 HHX IIPH PEIICHUU
reOMETPUYECKUX 3a]1aY;

OTIEpUPOBATh MOHATUSMU: MAPAJIICIBHOCTh U TEPICHAUKYISIPHOCTh MPSIMBIX U
IIOCKOCTEH;

KJIacCH(PUIIMPOBATh B3aUMHOE PACTIONOKECHHE NPSIMBIX W IJIOCKOCTEH
B [IPOCTPAHCTBE;

OIepUpPOBaTh MOHATUSAMU: JIBYTPAHHBINA yTOJ, TPAaHU JBYTPAHHOTO yTia, pedpo
JIBYTPAHHOTO yIJIa, JIMHEWHBIA yrojd JIBYTPaHHOTO yIJa, TpajaycHas Mepa
JIBYTPAHHOTO YTJIa;

ONEpUPOBaTh IMOHATHUSIMH: MHOTOTPAHHHUK, BBIMYKJIBIH ¥  HEBBITYKIIBIHA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHWKA, PAaBUJILHBII MHOTOTPAaHHUK;

pacro3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TIUpaMuaa, TpHU3Ma,
MPSMOYTOJIbHBIN Napayienenunena, Kyo0);

KJ1acCU(UIIMPOBATH MHOTOTPAHHUKH, BHIOMPAsi OCHOBAHUS IS KJIacCU(DUKAIIUN
(BBIMTYKJIBIC ¥ HEBBIMYKJIBIC MHOTOTPAHHUKH, MPABUIBLHBIC MHOTOTPAHHUKH, TPSIMbBIC
Y HAKJIOHHBIC MTPU3MBI, TTapaJIJICIICTTUIIC/IbI );

OTIEpUPOBATH MOHATUSIMU: CeKyIas TIOCKOCTb, ceueHue

MHOTOTPaHHHUKOB; OOBSCHATH MPUHIIAITH TTIOCTPOCHUS CEUCHUH, HCTIONB3YS

METO/I CJIEJIOB;

CTPOUTH CEUYECHUS] MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIMOJHATH (BHIHOCHBIC)
IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYpP: BUJI CBEpPXY, COOKY,
CHH3Y;

pemarh 3a7a4d Ha HaXOXKJICHWE T€OMETPUUYCSCKUX BEIUYHMH 1O 00pasiaMm WIIn
QITOpUTMaM, TIPUMEHSSI M3BECTHBIC AHAJIUTHUYECKHE METOAbl TIPU  PEUICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJa4 Ha BBIYHMCICHUE DPACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKH JIO TIPSMOM, OT TOYKH JIO TUIOCKOCTH, MEXTY CKPEIINBAFOIIMMHCS
PSIMBIMU;
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pelIaTh 3agda49M Ha HAXOXKIACHUC I'COMCTPUYCCKUX BCIIMYHMH IIO 06pa3uaM NN
AJIropuT™MaM, IMPUMCHAA HU3BCCTHBIC AHAJIUTHYCCKHME MCTOJbI IMPH PCHICHHUHU
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CTaHJAPTHBIX  MaTeMaTHYECKUX  3a7a4 Ha  BBIYHCICHHE  YIJIOB  MEXKIY
CKPEIIMBAIOIIUMUCS ~ TPSIMBIMHA, MEXKIYy TMNPSAMOA U  IUJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB;

BBIYHCIIATh OOBEMBI M IUIOMAAM IOBEPXHOCTEH MHOTOTPAHHHKOB (IIPU3Ma,
nupamMuza) ¢ mpuMeHeHneM (HopMyJl, BEIYUCIATh COOTHOIIECHUS MEXIY TIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX MHOTOTPAHHHUKOB,;

OIIEPUPOBATH MOHATUSAMU: CHMMETPHUS B IIPOCTPAHCTBE, IIEHTP, OCh U TNIOCKOCTh
CUMMETPHH, IICHTP, OCh M INTIOCKOCTh CUMMETPHUH (QUTYPHI;

W3BJICKaTh, TPEOOpa3oBBIBATH W HWHTEPOPETUPOBATH  WH(MOpMAaIuio
O TIPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTYpaxX, MPEJACTABICHHYI0O Ha YepTexax U
PHUCYHKaX;

MPUMEHSTh TEOMETPUYECKUE (aKThI JJIsl PEIICHUs CTEPEOMETPUYCCKUX 3a/aad,
MIPEAOIATrafoIINX HECKOJBKO IIAaroB PEIICHUS, €CIM YCIOBHUS MPUMEHEHUS 3aaHbI
B SIBHOU (popme;

NPUMEHATh  TPOCTEHIIME  TpPOTpaMMHBICE  CPEICTBA W AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

MPUBOIUTH MTPUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE;

NPUMEHATh TOJYYCHHBIE 3HAHUA HA TPAKTHKE: aHAIM3HPOBATh pPEabHBIC
CUTyalliM W TPUMCHITh W3YYCHHBIC IIOHATHS B TIPOIECCE ITOMCKA pEIICHUS
MaTeMaTU4ecKu chopMyIUPOBAHHON MPOOIEMBI, MOJICTUPOBATH PEATbHBIC CUTyaITUN
Ha S3BIKE TEOMETPUH, HCCIENA0BATh TOCTPOCHHBICE MOJEIH C HCIHOJIb30BAaHUEM
TEeOMETPUUYECKUX TOHIATHA W TEOpEeM, ammapaTa aireOpbl, pemarbh MPaKTHYECKUE
3aJ1a4yM, CBA3aHHBIC C HAXOXKICHUEM I€OMETPUUCCKUX BEITUIHH.

K koHniy o0y4yenus B 11 ki1acce 00yyaromuiics HayquTCs:

ONEepUpOBaTh TMOHATUSAMHU: LMIMHIPUYECKAas TMOBEPXHOCTh, 0Opasyrolue
WIMHIPUYECKON MOBEPXHOCTH, MUIUHAP, KOHUYECKasi MOBEPXHOCTh, 00pa3yroIine
KOHHUYECKON MOBEPXHOCTH, KOHYC, CpepruyecKasi HOBEPXHOCTh;

pacrno3HaBarth Teja BpalleHus (LHWIMHIP, KOHYC, cdepa U 1map);

OOBSICHATH CIIOCOOBI TMOTYYSHHS TEJ BPaICHHS,

KJIacCU(UIMPOBATH B3AUMHOE PACIIOIOKEeHHE Chephl U TIOCKOCTH;

OTIEpUPOBATH MOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMeHTa, IIapOBOM CJI0, OCHOBaHUE IIAPOBOIO CJIOSA, BHICOTA IIAPOBOTO CJIOS,
IapOBOU CEKTOP;

BBIUMCIISITH O0BEMBI M TTOMIAAH TIOBEPXHOCTEH Te BPAILEHUS, TEOMETPUIESCKIX
TEJ C MPUMEHEHUEM (hOPMYIT,

OTIepUPOBATh MOHSATUSIMH: MHOTOTPAHHHK, BIUCAHHBIN B chepy M ONMUCAHHBIN
okoJ10 cdepsl, chepa, BIMCAHHAS B MHOTOTPAaHHUK WJIU TEJIO BpallleHHUS;

BBIUMCIISITH COOTHOIICHUSI MEXIY TUIOMAIASIMHI MMOBEPXHOCTEH M 00bEMaMu
IMOJOOHBIX TEN;
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U300pakaTh wH3ydaeMble QGUTYPl OT PYKH M C TPUMEHCHHEM TIPOCTBIX
4epTEKHBIX UHCTPYMEHTOB;

BBHITIOJTHATH (BBIHOCHBIC) TUIOCKHE YEPTER U U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Yy, CTPOMTH CCUCHHUS TEJI BPAIIICHHSI,

W3BJICKaTh,  WHTEPIPETUPOBATH u peoOpa3oBbIBATh nHbOpMaIUIo
O MPOCTPAHCTBEHHBIX T'€OMETPHUYECCKUX (UTypax, MPEACTABICHHYIO Ha 4YepTekKax W
PUCYHKaX;

OTIEpUPOBATh TOHITHEM BEKTOP B IIPOCTPAHCTRE;

BBITIOJTHSATD JICHCTBUS CIOKEHHUS BEKTOPOB, BRIYMTAHKS BEKTOPOB U YMHOKCHUS
BEKTOpPA HA YHCIIO, 0OBSICHATh, KAKUMHU CBOMCTBAMHU OHU 00JIQ/IafOT;

MPUMEHSTH TIPABUIIO MapauIeIeIuneaa;

OIepUpPOBaTh TOHATHIMH: JCKApPTOBBI KOOPJWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPa, YIroJd MEXIy
BEKTOpaMH, CKAIIPHOE TPOU3BEACHHE BEKTOPOB, KOJUTMHEAPHBIC W KOMILIAHAPHBIC
BEKTOPBHI;

HaXOJUTh CYMMY BEKTOPOB M IPOM3BEJICHHUE BEKTOpA HA YHCIIO, YTOJ MEXIY
BEKTOpPaMH, CKaJsIpHOE IPOM3BEACHUE, paCKIaabplBaTh BEKTOP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;

MIPUMEHSTh TeOMeTpuUecKkue (HaKThl JIJISl PEIICHUS CTEPECOMETPHUYECKUX 3aj1ad,
MIPEIOJIAraloIIMX HECKOJBKO IIaroB PEIICHUsS, €CIM YCIOBUS NMPUMEHCHHS 3aaHbI
B IBHOU (popme;

pemarh TPOCTEHITNE TEOMETPUYCCKHE 3aJaud Ha TNPUMCHCHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia;

pemaTh 3aJadd = Ha  JIOKA3aTelIbCTBO MATEMATHYECKUX  OTHOIICHUH U
HaXOXKJEHUE TEOMETPUYECKUX BEIMUMH 1O O0pas3iaM WM aJropuTMaM, TMPUMEHSS
M3BECTHBIC METO/IbI IIPH PEIICHUH CTAaHIAPTHBIX MAaTEMaTHYSCKUX 3a]1a4;

NPUMEHSATh  MPOCTEUIIME  TMPOTrpaMMHBIE  CPEICTBA W AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

MPUBOJUTH NMTPUMEPHI MATEMATUICCKUX 3aKOHOMEPHOCTEH B MPUPOJIE M KU3HH,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHUH B HCKYCCTRBE;

NPUMEHSTh TOJyYCHHBIC 3HAHUS HAa TPAKTUKE: aHAJU3UPOBATh peabHBIC
CUTyalldd W TPUMEHATh H3YUYCHHBIC TOHATHUS B IIPOIIECCE IIOMCKA peIIeHUS
MaTeMaTH4IeCKH ChOPMYIIMPOBAHHOM MPOOIEMBI, MOJICIIUPOBATH PEAJIbHBIC CUTYAIIMH
Ha S3BIKE TCOMETPUHU, HCCIEAOBATh IMOCTPOEHHBIE MOJEIH C WCIOJIb30BAHHEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara aiareOpel, perniaTh MPaKTHUYSCKHE
3aJ1aud, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPHUCCKUX BEIIMYHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmMenoBanue paznena  [KosmuecTtso OcHOBHOE coziepKaHue OCHOBHBIE BUJIBI
(Temnl) Kypca 4acoB NEATENbHOCTH
00yUaroImmnXxcs
Beenenue B ctepeoMeTpuro 10 OCHOBHBIE MTOHATHS CTEPEOMETPHHU: AKTYaJIu3upPOBATh (PAKThl U METOIbI

TOYKa, NpsiMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuna
n300pakeHMsI Ha PUCYHKaX:
H300paKeHus

IUIOCKOCTEM, MapayiebHbIX
psIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[TonsiTus: nepecexkarouiecs
IUIOCKOCTH, NI€PECEKAIOIINECS
npsiMasi ¥ TIO0CKOCTb.
3HaKOMCTBO C MHOTOTpPaHHUKAMH,
U300pa)KEHHE MHOTOIPAHHUKOB
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexxax. HauanbHble cBeieHUs
0 Ky0e u mupamue, ux
pa3sBEPTKU

u mozenu. CeueHus
MHOTOTrpaHHUKOB. [loHsiTHE 00
aKCHOMAaTHUYECKOM MOCTPOEHUU

TUTAHUMETPHH, PEIIEBAHTHBIE TEME.
IMoay4yaTh peCTaBICHUS

0 MIPOCTPAHCTBEHHBIX (pUrypax,
pa3bupath mpocTeiIre mpaBuia
U300paKeHUs 3TUX QUTYP.
N300paxaThb npsSMyI0 U INIOCKOCTb
Ha PUCYHKE.

Pacno3HaBaTh MHOTOTPaHHUKH,
nUpaMuIy, KyO, Ha3bIBaTh UX
3JIEMEHTHI.

JenaaTh pucyHOK KyOa, MUPaMU/IBI,
HaXOJWTh OIMUOKN B HEBEPHBIX
H300paXeHUsIX.

3HAKOMMTBCS C CEUCHUSIMH,

C METOZIOM CJI€JIOB; UCTIOIH30BATh
JUTS TIOCTPOCHUSI CEYCHHSI METOJ
CJIEJIOB, KPAaTKO 3allMChIBATh LIaTU
TIOCTPOCHUS CEUCHUS.
Pacno3HaBaTh BHJ| CCUCHUS

47



CTEPECOMETPHUH: aKCHOMBI
CTEPEOMETPHUH | CIICJCTBHS U3 HUX

48



Y OTHOILIEHUH, B KOTOPBIX CEYCHHE
nenuT pebpa Kyda, HaXOAUTh
TUTOMIA/lb CEYCHUS.
Hcnoas3oBath nojgodue npu
pellIeHnH 3a7a4 Ha

MOCTPOCHUE CEYCHMUIA.
3HAKOMHTBCS C AKCHOMAaTHYECKIM
OCTPOEHUEM CTEPEOMETPHH,

C aKCMOMaMHU CTEPEOMETPUN

U CIICJICTBUSIMU U3 HUX.
NamocTpupoBaTh aKCUOMBI
PUCYHKaMH U TIPUMEpaMu

13 OKpY’Karomiei 00CTaHOBKU

[IpsiMBbIE M MIIOCKOCTH

B IIPOCTPAHCTBE.
[TapaiuteTbHOCTD MPSMBIX
Y IUIOCKOCTEN

12

B3anMHO€ pacnonoxeHue npsaMbIX
B IIPOCTPAHCTBE: MEPECEKAOIIUECH,
napajuiesIbHbIC U
CKpELIMBAIOLINECS TPSIMBIE.
[TapayienbHOCTD MPAMBIX

U IIJIOCKOCTEN B IIPOCTPAHCTBE:
NapajuielIbHbIE MPSMBbIC

B IIPOCTPAHCTBE;

[apaAJIIEIbHOCTD TPEX MPSMBIX;
[1apajuIeIbHOCTh IPSIMOMN U
IJIOCKOCTH. YTJIBI

C COHAIpaBJIEHHBIMUA CTOPOHAMU;
YIOJl MEXKAY IPSIMBIMU B

AKTYyaJu3upoBaTh (HaKThl U METObI
IUTAaHUMETPHH, PEJIEBAaHTHBIE TEME,
IPOBOJIUTH AHAJIOTHH.

IlepeduncasiTb BO3SMOXKHBIE CITOCOOBI
PacToJIOKEHUS IBYX MPSMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha MpUMepax.

JaBathb onpenesenue
CKPEILMBAOIIUXCS MPSIMBIX,
dbopMyIpOBATH MMPU3HAK
CKPEIIHBAIOIINXCS TPSMBIX

Y TIPUMEHSTH €T0 MPU PEIICHUH
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MPOCTPAHCTRBE.
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[TapaienbHOCTD IIOCKOCTEN:
napasuiesibHbIC TUNIOCKOCTH;
CBOMCTBA MapaJuICIbHBIX
TUIOCKOCTEM.

[IpocTeiinue mpocTpaHCTBEHHbIE
(buUryphl Ha MJIOCKOCTH: TETPAdP,
KyO, mapajuienenunesa; NoCTPOCHUE
CEUEHHI

3a/1a4.

Pacno3naBarth nmpusMy, Ha3bIBaTh €€
JJIEMEHTHI.

Crpourhb ceyeHus pu3Mbl

Ha FOTOBBIX YEPTEXKaX.
IlepeduncasiTb BO3MOXKHBIE CITIOCOOBI
B3aHMHOI'O PACIIOJIOKEHUS TPSIMOK
U IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATTBHOMN KU3HU.
JdaBatb onpenesenue
NIapajuIeIbBHOCTH IPSIMOMN

U IIJIOCKOCTH.

DopMyJIMPOBATH NPU3HAK
[apaJlJIEIbHOCTU IIPAMOU

Y TJIOCKOCTH, YTBEPKIAEHUE O IPSIMOI
IIEpECEUYEHNs IBYX IIJIOCKOCTEH,
IPOXOJALIMX Yepe3 NapajlieIbHbIC
IIpsIMBIE.

Pemarhb nmpakrudeckue 3agauu

Ha [IOCTPOCHUE CEUEHU M
MHOTI'OTPaHHHKA.

OO0BSICHATH CiIydan B3aHMHOTO
PaCIIOIO0KEHUS IIJIOCKOCTEN.

JdaBatb onpeaesaeHue napaaieabHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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Y3 PEAJbHOU KU3HHU U OKPYKAIOUIEH
00CTaHOBKH, WITIOCTPUPYIOILINE
MapajyIEIbHOCTh TJIOCKOCTEM.
Hcnonb3oBaTh NpU3HAK
napaJyIeIbHOCTH JBYX IJIOCKOCTEM,
CBONCTBA NapaJlIEIbHBIX
IUIOCKOCTEN MPU PELICHUH 33]1a4 Ha
noctpoerue. OObACHATD, UTO
Ha3bIBAETCS MAPAIIIETbHBIM
IIPOEKTUPOBAHUEM

U KaK BBIMOJHSAETCS IPOCKTUPOBAHKE
¢buryp Ha TIOCKOCTb.

HN3o00paxkarts B napauieabHON
MPOEKIHUH Pa3TNYHbIC
reoMeTpuyecKue (pUrypsbl.
MoaeaupoBathb peaiabHbIE CUTyallun
Ha SI3bIKE TEOMETPUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAaHUEM T€OMETPUUECKUX
MTOHSATHUH.

Hcnonb3oBaTh IpHU peLICHUN
3a/1a4 Ha IOCTPOEHUE CEUECHU
NOHSTHE MapaIeIbHOCTH,
MIPU3HAKU

Y CBOKCTBA NapaJUICIIbHBIX

IPSIMBIX Ha TJIOCKOCTH
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[leprieHIUKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEN

12

[leprieHIUKYJISIPHOCTD HPSIMOM

Y IIJIOCKOCTH: IEPIICHANKYIISIPHBIE
IIPSAIMBIE B IPOCTPAHCTBE, NPSMBIE
IapajuIesIbHbIEC U NEPIICHANKYISIPHBIE
K INIOCKOCTH, IIPU3HAK
NEPHEHANKYIJIIPHOCTH IPSIMOU

U IIJIOCKOCTH, TEOpeMa O MPSIMOU
NEPIEHANKYJIIPHON IJIOCKOCTH
[leprieHIUKYIISIp U HAKJIOHHBIE:
paccTOsHUE OT TOYKH J10 IJIOCKOCTH,
pacCTosIHUE OT NPAMOM 10
IIJIOCKOCTH

AKTYaJIu3upPoOBATh (PAKThl U METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUHU.

OO0BSICHATD, KAKON YroJ1 Ha3bIBAETCS
YIJIOM MEKly IEPECEKAIOIIUMHUCS
IPSIMBIMH, CKPEIIUBAIOLIUMUCS
IPSIMBIMH B IIPOCTPAHCTBE.

JdaBatb onpenenenue
NEPIEHINKYJIAPHBIX TPSIMBIX

U IIPSIMOH,

NEPIEHINKYJIIPHON K

MJIOCKOCTH.

HaxoauTs yriibl Mexy
CKpEUIMBAIOIIUMHUCS NPSIMBIMH B KyOe
U IUpaMue.

IIpuBoauTH NpUMepbI u3
pEATbHOM KW3HH W OKpPYKaroUIeu
00CTaHOBKH, WILTIOCTPUPYIOIINE
NEPHEHIUKYJIIPHOCTD IPSIMBIX

B IIPOCTPAHCTBE

Y TIEPIIEHIUKYJIIPHOCTD NPSAMON

K IUIOCKOCTH.

DopMyaMpPOBATH PU3HAK
NEPHEHANKYIJIIPHOCTH NPSAMON

Y IIJIOCKOCTH, IIPUMEHSITH €ro Ha
MPAKTUKE: OOBSICHATD
NepIeHIUKYJIIPHOCTh pedpa Kyoa

Y JUMAroHaJIM €ro IpaHu, KOTOpasl ero
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HE COJICPKUT, HAXOUTh JUTUHY
UaroHaigu Kyoa. BelauciasTh BEICOTY
IIPAaBUJIBHOW TPEYTOJIbHOU

Y IIPaBUJIBHOU

YETBIPEXYTOJIBHON IUPaMU] 110
JUTHHAM pEdep.

Pemartsb 3a1a41 Ha BBIUYUCIICHHUS,
CBSI3AHHBIE C

MEPIEHANKYIJISIPHOCTHIO TTPSMOMN U
IIJIOCKOCTH,

C UCMOJIb30BAaHUEM IIPU PELICHUHN
TUTAHUMETPUYECKUX (PaKTOB

Y METOJIOB.

OO0BACHATD, YTO HA3LIBAIOT
MEPIEHANKYIISIPOM U HAKIIOHHOM

Y3 TOYKH K IJIOCKOCTH;

MPOEKIUEN

HAKJIOHHOM Ha TUIOCKOCTh. OOBSICHATS,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JO IJIOCKOCTH; MEXKIY
MapaJUIEIbHBIMU TUIOCKOCTSMU; MEXKITY
MPSMOM U MapaAJJIEITbHOUN €1
IJIOCKOCTBIO; MEKTY
CKPEIIMBAIOIINMUCS TPSMBIMHU.
HaxoauThb 3TH pacCcTOsIHUS B MPOCTHIX
ciIy4asix B KyOe, mupamMu/ie, mpusme.
MopaeanpoBaTh peaibHbIE CUTYAIUU
Ha SI3bIKE TEOMETPHUH, UCCIEN0BAThH
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IMOCTPOCHHLBIC MOACIN
C UCITI0JIb30BAHHUCM I'COMCTPHUUCCKHUX
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TIOHSITHH.

Hcnoan3oBaTh Npu pelIeHUN 3a1a4
HA IOCTPOCHUE CEYEHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSAMOYTOJIbHBIX

TPEYrOJIbHUKOB

YTibpl MEXy IPSMBIMU U 10 VYTrbl B IPOCTPAHCTBE: YOI MEXKIY AKTYaJTU3UPOBATH (PAKTHl U METOIBI
IJIOCKOCTSMU MPSMOM U TIJIOCKOCTBIO; IJIAHUMETPUH, PEIIEBAHTHBIE TEME,

JIBYTPAHHBIN yTOJI, IMNHEUWHBIN YT OJ MIPOBOJAUTH AHAJIOTHH.

JIBYTPAHHOTO yIJIa. JaBaThb onpeaesieHHe yriia MexX1y

[leprieHIUKYJISIPHOCTD IIOCKOCTEM: IIPSAMOM U IINIOCKOCTBIO,

MPU3HAK MEPIECHIUKYISIPHOCTH (bopMyIMpoBaTh TEOPEMY O TPEX

JIBYX IJIOCKOCTEM. Teopema o Tpéx IEPIEHAMKYIAPAaX U OOPaTHYIO K HEH.

MEePIEHANKYJIIPAX Haxoauthb yroi Mexay npsiMmou

Y IIJIOCKOCTBIO B
MHOT'OI'PaHHUKE, PACCTOSIHUE OT
TOYKHU J0 NPSIMOU

Ha IUIOCKOCTH, UCTIOJIb3YsI TEOPEMY

0 TpéX nepreHauKyspax. [lposoaurts
Ha 4YepTeXe MNEPHCHAMKYISApP: U3
TOYKA Ha MNpPIAMYyK; U3 TOYKHM Ha
IIJIOCKOCTB.

JaBatb onpeneneHue

JIBYI'PAHHOTO yIJIA U €T0

aneMeHTOB. OOBSACHATH PABEHCTBO
BCEX JINHEHHBIX YIJIOB

JIBYI'PAHHOTO yTJIA.

HaxoauTs Ha yepTeKe ABYTPAHHBIM
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yroin mnpu  pebpe  IUPaMUIBL,
IPU3MBI, TapajuieNenunesa.
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JdaBaTh onpeaeseHue yriia MExIy
IJIOCKOCTSIMM.

JdaBathb onpenesieHue

1 GopMyJIHPOBATH NPU3HAK
B3aUMHO MEPIEHIUKYIISIPHBIX
IIJIOCKOCTEM.

HaxoauThb yriibl MEXAY IIIOCKOCTIMU
B Ky0e U mupamue.

Hcnoab30BaTh 1pu pelIeHUU

3a71a4 OCHOBHBIE TEOPEMBI U

METO/Ibl INIAHUMETPUH.
MoaeaupoBath peajabHbIE CUTyallun
Ha A3bIKE TEOMETPUH, HCCIAEA0BATH
MMOCTPOEHHBIE MOAEITHU

C UCIOJb30BAaHUEM F€OMETPUUYECKHUX
TTOHSTHM.

Hcnmonb3oBaTh IpH pelIEHUN

3a/1a4 Ha MMOCTPOCHHUE CEUEHUI
COOTHOULIEHHUS B MPSIMOYTOJIBHOM
TPEYTrOJIbHUKE

MHOrorpaHHUKH

11

[ToHsiTME MHOTOTPAaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OTPAaHHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PAaHHUKH;
pa3BEPTKAa MHOTOIPAaHHUKA.
[Ipu3ma: n-yronpHas pusma; rpaHu

AKTYaau3upoBaThb (HaKThl 1 METO/IbI
IUIAHUMETPHUH, PEIIEBAHTHBIE TEME,
NPOBOAUTH AHAJIOTUH.

JdaBaTb onpenesienue
napajieenunea, pacino3HaBarb €ro
BHJIbl U U3y4aTh CBOWCTBA.
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¥ OCHOBAHMSI MIPU3MBI; IPsIMast
Y HaKJIOHHAsi IpU3Mbl; OOKOBast

Y TI0JIHAS TOBEPXHOCTh MPU3MBI.
[Tapamenenunen, MpAMOYTOJbHBIN
napajujieenue U ero CBOMCTBa.
[Mupamupga: n-yronapHas mupamuiaa,
I'paHd U OCHOBaHUE MUPAMMU/IBI;
OOKOBast ¥ MOJIHAs TOBEPXHOCTh
MUPaMUIbL; TPaBUIbHAS U

yceu€HHas UpaMuaa.

DneMEeHThI PU3MbI U TUPaAMUJIBI.
[IpaBuIbHBIE MHOTOTPAHHUKH:
MNOHSTUE TPABUIBHOIO
MHOTOTPaHHUKA; TPaBUJIbHAS TpU3Ma
U TIpaBWJIbHAS TUPAMUJIA;
npaBUJIbHAs TPEYroJibHas MUpPaMUJIa
Y TIPaBWJIBHBINA TETpa’ap; KyO.
[IpencraBienne o MpaBUIbHBIX
MHOTOI'PaHHHUKAX: OKTa’JIp, NOACKa3Ap
U UKOCa’IP.

CummeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIHHO TOYKH,
PSIMOM, MJIOCKOCTH. DIIEMEHTbI
CUMMETPHUH B TUPAMUIAX,
napajieienuneaax, mpaBuIbHBIX
MHOTOT'PaHHHUKAX.

JdaBaTh onpeiesiecHue NUpamMu/ibl,
pacno3HaBaThb BUbl TUPAMMU/I,
(opmyaupoBaTh CBOICTBa PEOED,
TPaHEN U BBICOTHI PABUIIBHON
MUPaAMHU/JIBI.

Haxoautp rioniaap mojgHOU

1 OOKOBOW MOBEPXHOCTU MUPAMUJIBI.
JaBathb onpenejeHue yCeYEHHOU
MAPAMU/bI, HA3BIBATH €€ AJIEMEHTHI.
DopMyIHPOBATH TEOPEMY

0 TUTOIIA I OOKOBOM MOBEPXHOCTHU
MPABWIBHOW YCEYEHHON MUPAMUIBI.
Pemathb 3a1aun Ha BBIUHCIICHHUE,
CBSI3aHHBIC C MMPAMHUIAMHU, a TAKKE
3a/1a4M Ha IOCTPOCHHUE CEUCHUM.
JaBatb onpeaejgeHue IpU3MBbI,
pacno3HaBaTh BUbI IPU3M,
U300paxaTh PU3MBI HA YEPTEKE.
Haxoaurhb miomaab moJaIHON WIN
OOKOBOI MTOBEPXHOCTU IIPU3MBI.
H3y4yars cooTHOIIEHUS Diliiepa
JU1sl yrciia péoep, TpaHeil U BepIIuH
MHOTOI'PAHHUKA.

HN3yyars BUbI IPABUIBHBIX
MHOT'OTPaHHUKOB, UX

Ha3BaHUS U KOJIUYECTBO

rpaHei.
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Brruncnenue 351eMeHTOB
MHOTOI'pPaHHUKOB: p&é0pa, TuaroHau,
yribl. [Inomans 60K0BOM MOBEPXHOCTH
Y TIOJIHOW IMOBEPXHOCTH MPSIMOU
MIPU3MBL, TUIONIA/Ib OCHOBAHUM, TEOpEMaA
0 OOKOBOM TTOBEPXHOCTH TPSIMOM
npu3Msl. [Lnomans 0okoBOM
ITIOBEPXHOCTH Y MMOBEPXHOCTHU
MpaBUJILHON MUPaMUbl, TEOpEMA

0 IUIoIaa OOKOBOM

ITOBEPXHOCTHU YCEUEHHOU

MIAPaAMU/IbI

HN3yuyaTs cuMMETPUIO
MHOTOTPaHHUKOB.

OO0BSACHATDH, KAKHE TOUKHU
HAa3bIBAIOTCS] CAMMETPUYHBIMU
OTHOCHUTEJIbHO JAHHOW TOYKH, ITPSIMOUN
WJIU TUIOCKOCTH, YTO HAa3bIBAIOT
LEHTPOM, OChIO WJIY IIJIOCKOCTHIO
CUMMETPUU (UTYPBI.

IpuBoauTH IpUMeEpPHI
CUMMETPUYHBIX (UTYDP B apXUTEKTYpE,
TEXHUKE, IPUPOJIE.

MopaeaupoBaTthb peajabHbIC

CUTYaIlMU HA SI3bIKE TEOMETPUH,
MCCIIE0BATh MOCTPOEHHBIE MOJEIH

C UCIIOJIb30BAaHUEM

F€OMETPUYECKUX TTOHATHUH,
WCIIOJIB30BAaTh TI0100WE
MHOT'OTPAaHHUKOB

OO0BEMBI MHOTOTPAHHUKOB

[MToustue 00 00BpéMe. O0BEM
TUPAMU/IBI, TPU3MBI

AKTYyaJau3upoBaTh (HaKThl 1 METObI
IUTAHUMETPHH, PEJICBAaHTHBIE TEME.
OO0BSICHATD, KaK U3MEPSIOTCS
00BEMBI TEJI, TPOBOAS aHAJIOTUIO

C U3MEPEHUEM IIIIOIIAJICHT
MHOTOYTOJIbHUKOB. POpMyIHPOBATH
OCHOBHBIE CBOMCTBA 0OBEMOB.
HN3yyarb, BLIBOAUTH (GOPMYJIbI
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00BEMa MPSMOYTOJIBHOTO
napasuieNienumne1a, Ipu3Mbl

Y TTUPAMUJIBIL.

Boruncjasitb 006EM MPU3MBI

Y TTUPAMUJIBI TI0 UX DJICMECHTAM.
IIpumeHATH 00BEM IS peLIeHUs
CTepEOMETPUYECKHUX 3a/1a4 U

JUTSL HAXOKICHHS] T€OMETPUYECKUX
BEJIMUMH.

MoaeaunpoBaTth peanbHbIE CUTYaIIH
Ha SI3bIKE T€OMETPUH, HCCIeI0BATH
MOCTPOEHHBIE MOJIEIH

C HCTIOIh30BAaHIUEM T€OMETPUIECKHIX
TTOHATHMN

[ToBTOpEHUE: ceueHus,
PacCTOSIHUS U yTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHMKE.

Brruncnenne pacCTosSTHAN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J10 IIPSIMOM,
OT TOYKH JI0 TIJIOCKOCTH; MEXKLY
CKPELIMBAIOIINMHUCS PSIMBIMU.
Beluncnenne yrioB: MexIy
CKPEILIMBAIOIIMHUCS IPSIMBIMU,
MEXKy IPSIMOM U IIIOCKOCTBIO,
JBYI'PAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSAMMU

CTpourthb ceyeHre MHOTOTPaHHUKA
METOJOM CJIE/IOB.

JdaBaThb onpeaejieHue pacCTOSIHUSA
MeXy hUrypamu.

Haxoauthb paccTosiHue MeXay
NapajuIeIbHbIMU TUIOCKOCTSIMU,
MEXKy TUIOCKOCTBIO U
MapajyIeJIbHOU €1 IIPSMOU, MEXK Y
CKPEILHUBAIOIIUMUCS MPSIMBIMH.
CTpouTth TMHENHBIN YOl
JIBYTPAHHOTO yTJIa HA YEPTEKE
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MHOI'OI'paHHHUKA U HAXOAUTD €TI0
BCIIMUURHY.

Haxozme YIJIbl MCXKAY IINIOCKOCTAMU
B MHOI'OIrpaHHHUKax

OBLIEE KOJIMYECTBO
YACOB I10 I[TIPOI'PAMME

68
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11 KIIACC

HanmenoBanue pasaena  KonuuectBo OcHOBHOE conepKaHue OcCHOBHBIE BUIBI
(Tembl) Kypca 4acoB JIESITEIIbHOCTH
oOyyJaromuxcs
Tena Bpaenus 12 Cdepa u map: uentp, paauyc, AKTYaJIU3UPOBATH (PAKThl U METOIbI

JTUaMETP; TUIOIIAIb IIOBEPXHOCTH
cdepsl. B3auMHoe pacmosioxxeHue
cdepsl U TI0CKOCTH; KacaTellbHas

IJIOCKOCTD K cdepe; miomanb cQepsl.

N3o0paxenue chepsl, mapa
Ha TIOCKOCTH.
Ceuenus mapa

MJIAaHUMETPUH, PEIeBaHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaeneHus cepsl u mapa,
WX LIEHTpa, pajnyca, IMaMeTpa.
Onpeneasitb chepy kak purypy
BpAllICHUS OKPYKHOCTH.
HccaenoBars B3auMHOE
pacnoioxkeHue chepbl U MI0CKOCTH,
IBYX c(hep, WITKCTPUPOBATH 3TO

Ha YepTexax U pUCyHKax.
DopMyTHPOBATH OIPEACIICHNE
KacaTeJIbHOM TIOCKOCTH K cepe,
CBOMCTBO M NMPU3HAK KAacATEIbHOU
IIJIOCKOCTH.

3HAKOMUTBCSH C Ie0e3NYECKUMHU
JUHUSMHU Ha chepe
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[unuHapuyeckas TOBEPXHOCTD,
oOpasyroIue MUIHHIPUISCKON
MOBEPXHOCTH, OCh IIWIMHAPUYECKOMN
noBepxHOCTH. [{unuuap: ocHOBaHuUA
1 OOKOBasi TOBEPXHOCTb,
oOpa3yiolas u 0Ch; TUIOIIAIb
OOKOBOU U MOJIHOW MOBEPXHOCTH.
N306paskenne nuiIvHapa

Ha 1ockoctu. Pa3Béprka
uunusapa. CeueHus UIMHApA
(TJIOCKOCTBIO0, MApaIICILHON TN
MEePIEHIUKYJISIPHON OCH LIUJIUH]IPA)

OO0BACHATD, YTO HA3LIBAIOT
UAJUHAPOM, HA3bIBATh €TO
snemeHThl. U3yuaThb, 00bSCHATD,
KakK MOJIYYUTh [WIMHAP MyTEM
BpaIllCHUS

MPSAMOYTOJbHUKA.

BbIBoaAMTH, HCN0/IB30BATH (HOPMYJIIBI
JUIS1 BBIYMCIICHUS TUTOIA I OOKOBOM
MOBEPXHOCTH LUJIUHJPA.

N3yuarth, pacno3HaBarhb

Pa3BepTKy HMUIUHIIPA.

N300paxaTh HWIUHAP U €T0 CEUCHUS
ITOCKOCTBIO, TPOXOISIIEH YEPE3 ET0O
OCb, MMAPAIUICITBHON WU
MIEPIICHIUKYJISIPHON OCH.

HaxoauThb mionaan 3TUX CEUEHUH.
MoaeanpoBarb peaIbHbIE CUTYAIUU
Ha A3bIKE TEOMETPHUHU, HCCIEA0BATH
MOCTPOEHHbBIE MOJICIIH

C UCIOJIb30BAHUEM T€OMETPUUECKUX
MOHSATHM

Konunueckast HOBEpXHOCTb,
oOpasyroIue KOHUIeCKOi
MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKOM ITOBEPXHOCTH.
Konyc: ocHOBaHue 1 BeplInHa,
oOpasyroIias U 0Ch; IJIONIAdb

OO0BACHATDH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, HAa3bIBaTh €0
3JIEMEHTHI.

N3yyath, 00bICHATDH, KaK OJIYYUTh
KOHYC IIYTEM BpallEeHUs
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOI 1 MOJIHOM TOBEPXHOCTH.
VY ceu€HHbI KOHYC: 00pa3yrolime
U BBICOTA; OCHOBAHMs U OOKOBast
MOBEPXHOCTb.

N300pakeHne KkoHyca Ha
mI0CKOCTH. Pa3BépTka KOHYyCA.
CeueHus KoHyca

(IIOCKOCTHIO0, MapajlIeIbHOM
OCHOBAHHUIO,

Y TUIOCKOCTBIO, MTPOXOASIIIEH
4yepe3 BEepILUHY)

MN300paxkaTh KOHYC U €r0 CEUYCHUS
IJIOCKOCTBIO, IIPOXOAIIEN Yepe3 OCh,
U IUIOCKOCTBIO, MTEPIIEHAUKYJISIPHON
K OCH.

HN3yuarts, pacno3zHaBaTh pa3BEPTKY
KOHYyCa.

BbIBoaAMTH, HCNOJIB30BATh (HOPMYJIbI
JUTSL BBIYUCIICHUS TIT0IIa A OOKOBOM
MMOBEPXHOCTHU KOHYCA.

HaxoauThb 1iomiaan ce4eHu,
MPOXOSIIMX YEPE3 BEPLINHY KOHYCa
WIN NEPIEHIUKYIISPHBIX €r0 OCH.
OO0BACHATD, KAKOE TEJIO

HAa3bIBAECTCSl YCEUEHHBIM KOHYCOM.
HN3y4yarb, 00bICHATH, KAK €TI0
MOJYYUTh IyTEM BpaILICHUS
MPAMOYTOJBHON Tpaneuuu.
BoiBOAUTH, NPUMEHATH GOPMYITY
ISl BBIYUCIICHUS TUIOILAIHA

OOKOBOM MTOBEPXHOCTH YCECUEHHOTO
KOHycCa

KomOuHamus ten BpamieHus

Y MHOTOIPaHHHUKOB. MHOTIOTpaHHUK,

OMMCaHHBIN 0KOJI0 cepsl; chepa,
BITMCAHHAS] B MHOTOTPAHHUK WA
B TEJIO BpaICHUS

AKTYyaJIu3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
IIPOBOAUTH AHAJIOTHH.

PemaTe crepeoMeTpUUYECKHE 3a0a4H,
CBSI3aHHBIC C TE€JIAMH BPAILICHUS,
ITIOCTPOCHUEM CEYEHUH TEJI BPAILCHHUS],
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C KOMOMHAIUSIMU TEJ BPALLEHUS

Y MHOTOTPAHHUKOB Ha HAXOXJICHUE
F€OMETPUYECKUX BEJIIMYHH.
Hcnoab3oBath 1pu pelieHun
CTEPEOMETPUYECKHX 3a1a4
IUTAHUMETpUYEcKHe (PaKThl 1 METObI
3a/1a4d HAa BBIYHCIICHHE

U 10Ka3aTeIbCTBO.

MopneanpoBarhb peaibHbIE CUTYALUU
HAa SI3bIKE TEOMETPHUH, HCCIAEA0BATH
ITOCTPOECHHBIE MOJIENN

C UCIIOJIb30BAHUEM F€OMETPUYECKUX
MIOHATUHI

OO0OBEMBI TEN

ITousarue 06 00béMe. OCHOBHBIE
CBOICcTBa 00BEMOB TEII.

O0BEM nuIMHIpa, KOHYyCA.
OO0bEM 1mapa u miomaab chepbl

AKTyaaIu3upoBaTh (HAaKThl U METO/IbI
IUTAHUMETPHH, PEJIEBAaHTHBIE TEME,
IPOBOJIUTH AHAJIIOTHH.

BbIBOAMTH, HCNIO/B30BATH (GOPMYIIBI
00BEMOB: MIPU3MBI, LIWJIMHJIPA,
MIAPaMUIbI, KOHYCA; YCEUEHHOU
IIAPAMUJBI U YCEUEHHOTO KOHYCA.
PemaTh crepeomMeTpuyecKue 3a0a4u,
CBS3aHHBIE C BHIYMCIEHHUEM O00OBEMOB.
®opMyJIMPOBATH ONPE/CIICHUE
IIAPOBOT0 CEIrMEHTA, IIAapOBOIo CJI0s,
IapOBOI'0 CEKTOPA.
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IpumensaTs GopMyIibl
JUISL HAXO0XKJIEHHSI 00BEMOB IIAPOBOTO
CErMEHTa, IIapOBOro CEKTopa

[TonoGHBIE TENA B TPOCTPAHCTBE.
CooTHOIIEHUSI MEXTY TUIOMIAASIMH
MOBEPXHOCTEHN, 00bEMaMu TTOAOOHBIX
TeN

Pemath cTepeomMeTpudecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM I1apa

U TUJIOIIAJIbIO C(EpHI.

MopaeaunpoBaThb peajibHbIe

CUTYAIIMH Ha SI3bIKE TEOMETPUH,
HCCIIeIOBATh MOCTPOSCHHBIE MOJIETH

C UCIIOJIb30BAaHUEM F€OMETPUUYECKHUX
MTOHSITHH.

AKTYaJIU3UpoOBATH (PAKThl U METOIbI
TJIAaHUMETPHH, PEICBAaHTHBIE TEME,
MIPOBOJIUThH aHAJIOTHH.

Pemath cTepeoMeTpUUECKUE 3a/1auu,
CBS3aHHBIC C COOTHOIIIEHUEM
00BEMOB M MOBEPXHOCTEH IMOJOOHBIX
TeN

B IIPOCTPAHCTRBE.

MopaeanpoBaTh peajibHbIE CUTYaIUH
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MMOCTPOCHHBIE MOJIENN

C UCIOJIb30BAHUEM F€OMETPUIECKUX
TTOHATHMN
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BekTopsl 1 KOOpAUHATHI
B [IPOCTPAHCTBE

10

Bexrop Ha muiockoctu
U B ipoctpaHcTBe. CroxxeHue
Y BBIYUTAHHE BEKTOPOB. Y MHOXKEHHUE

AKTYaJIu3upoBaTh (PaKThl U METOIbI
IJTAHUMETPHH, PEJICBAHTHBIE TEME,
IPOBOJIMTH AHAJIOTHH.
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BEKTOpA Ha 4ncio. Pa3noxenne
BEKTOpa I10 TPEM

HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuiio napasienenunena.
Peuienne 3a1a4, CBA3aHHBIX

C IPUMEHEHHUEM ITPABUJI JEHCTBUI

C BEKTOPaMH.

IIpsamoyronpHas cucreMa

KOOpAMHAT B MPOCTPAHCTBE.
Koopannatsl

BekTopa. [Ipocreimue 3anaun

B KOOpJIMHATAX. YTOI MEXITY
BekTOpamu. CkansipHOE
IIPOU3BEJICHUE BEKTOPOB.
Brruncnenue yrioB MexXay NpsiMbIMU
Y IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METO
IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4

OnepupoBatrb NOHATHEM BEKTOD

B IIPOCTPAHCTBE.

DopMyJIHPOBATH IPABUIIO
napasuiesienuneaa npyu

CJI0’KEHUH BEKTOPOB.

CkyagbiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP HA YUCJIO.
M3y4aTb OCHOBHBIE CBOWCTBA ITUX
OIIECpALUN.

JaBaThb onpenencHue
MPSMOYTOJIBHOW CHCTEMBI KOOPIUHAT
B IIPOCTpaHCTBE. BbIpa3urhb
KOOPAMHATBI BEKTOpa Yepes
KOOPAMHATHI €r0 KOHIIOB.

BbiBOAUTE, HCII0JIB30BATH (POPMYJIY
JUIMHBI BEKTOPA U PACCTOSTHUS MEXKIY
TOYKaAMH.

BrIpaxkaTh CKagsipHOE IPOU3BENCHUE
BEKTOPOB 4€pPE3 UX KOOPAUHATHI,
BBIYUCIIATH YIOJI MEXKIY ABYMS
BEKTOPAMHU, ABYMS MPSIMBIMH.
Haxoautsb yrosm Mex 1y npsMon

U IJIOCKOCTBIO, YTOJI MEXAY

IBYMs IUNIOCKOCTSIMU
AHAJIUTUYECKUMU METOJIAMH.
BbIBOAUTE, HCII0JIB30BATH (POPMYJIY
PacCTOSIHUSL OT TOYKH 10 TIIOCKOCTH
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[loBTOpEHuE, 00001ICHNE 7 OcHoBHBbIE QUrypsl, (hakThl, TEOpeMbl | Pemars npocreiiiue 3agauu
Y CHCTEMATU3AalMs 3HAHUN Kypca IIaHUMETPUH. 3a1a4uu Ha HaXOXJICHUE JUIUH U YIJIOB
MJIAHUMETPUH U METOJbI UX B TEOMETPUYECKUX (UTYypax,
pELICHUS. npuMeHsTh Teopemy [ludaropa,
OcHoBHbIE PUTYpBI, PAKTHI, TEOPEMBI | TEOPEMBI CHHYCOB M KOCHHYCOB.
Kypca cTepeoMeTpuu. 3agauu HaxoauTts miomaas MHOTOYTOJIbHUKA,
CTEPEOMETPUH U METOJbI UX PEIICHUS | Kpyra.
Pacno3naBaTh no00HbIE PUTYPBI,
HaXOJUTh OTHOILLICHUS JIJIMH
U IUIOMIACH.
HUcnonb30BaTh 1pu pelieHUN
CTEPCOMETPUICCKUX 3a1a49 (PaKThI
Y METO/IbI TUTAHUMETPUHU
OBILLEE KOJIMYECTBO 34

YACOB I1O ITPOI'PAMME
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIbBHASA 3AIIMCKA

VYuebHniii kypc «BepoATHOCTP U cTaTUCTHKa» 0a30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM M PAa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOTO YPOBHS
OCHOBHOTO 00111ero o0pa3zoBanus. Y4eOHbIN Kypc NpelHa3HaueH s (GOpMHUpPOBAHUSA
y 00y4Yaronuxcsi CTATUCTUYECKONU KYJIbTYPhl M IOHUMAaHUS POJIU TEOPUU BEPOSITHOCTEH
KaK MaTeMaTH4eCKOro MHCTPYMEHTa JJIS U3YyUYCHUS CIIy4alHbIX COOBITUMN, BEJIUYUH U
nporeccoB. Ilpu wu3ydeHun ydeGHOro Kypca 00OramarTcs MpeACTaBICHUS
OoOy4YaromMxcs 0 METOAaX MCCIIEIOBAaHUSI M3MEHUYMBOTO MUPA, PA3BUBACTCS IOHUMAHUE
3HAYMMOCTH U OOIIHOCTH MaTeMaTUYECKUX METOJOB IO3HAHUSA KaK HEOThEeMJIEMOMU
YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Copeprxanue yueOHOTO Kypca HalpaBJICHO Ha 3aKPEIUICHHE 3HAHUH, MOTyYEeHHBIX
Ipy U3y4YeHHH Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs, WU Ha Pa3BUTHE
MPEACTABICHUM O CIy4alHBbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY HUMH Ha BaKHBIX
MpuUMepax, CHOKEThl KOTOPBIX MOYEPHHYTHI U3 OKpYyKarouero mupa. B pesynbrare
y oOydJaromuxcs JOJDKHO  cOpPMHUPOBAThCA  IPEACTaBICHHE O  HaumOolee
YHOOTPEOUTENbHBIX M OOIIUX MAaTEMaTHYECKUX MOJIENSIX, UCIOJIb3YEMbIX JIJISi ONMHUCAHUS
AHTPOIIOMETPUYECKUX U JeMorpaduuecKux BEJIMYUH, MOTPEHTHOCTEH B Pa3IMYHOTO
polla H3MEPEHMSIX, JUIMTEIBHOCTH O€30TKa3HOM padOThl TEXHUYECKUX YCTPOICTB,
XapaKTEPUCTUK MACCOBBIX SIBIICHUI U MIPOLIECCOB B OOIIECTBE.

B cooTBeTcTBUM ¢ yKa3aHHBIMH 1EJISIMH B CTPYKType Y4yeOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» JJIsl YPOBHS CPEHEro o0IIero oopa3zoBaHusi Ha 6a30BOM
YPOBHE BBIJCIICHBI CIEAYIOIIME OCHOBHBIE cojlepKaTelibHble JMHUU: «CiaydyaliHble
COOBITHS ¥ BEPOATHOCTHY, « CITydaifHbIe BETMYMHBI U 3aKOH OOJBIINX YHCEID».

BaxHyio dacth ydeOHOro Kypca 3aHUMaeT M3YyUYEHHE TE€OMETPUYECKOro U
OMHOMUAJILHOIO PpaCMpe/ieIeHU M 3HAKOMCTBO C MX HENPEPHIBHBIMU aHaJlOTaMu —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PaClpe/ICICHUSIMHU.

Conepxxanue nuHuU «CiiydailHble COOBITHUSI U BEPOSITHOCTH» CIY>KUT OCHOBOM
it  (GOpPMHUPOBAHUS TPEACTABICHUNW O paclpelelieHUd BEPOSTHOCTEH MEXIy
3HAYCHUSIMU CITy4allHbIX BEJIMUMH, a TakXKe dTa JIMHUS HeoOxoauma Kak 0Oa3za
IUISL U3YYEHUsl 3aKOHA OOJBLIMX YHUCENl — (PYHIaMEHTAIBHOIO 3aKOHA, JEHCTBYIOIIETO
B MpupoJie U OOIIEeCTBE U UMEIOIIET0 MaTeMaTudeckyio (opmanuzanuioo. Cam 3aKoH
OOJBIIMX YHCEN TMpejaraerca B O3HAKOMUTEIbHOM (opmMe ¢ MUHUMAJIbHBIM
UCIOJIb30BAaHUEM MAaTEMATUYECKOro (popMaan3ma.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMHU CIIyYaWHBIMU BEIUYMHAMU, AKIEHTUPYIOT
BHUMAaHHE O0YyYalOIMUXCsl HA OMMCAHUN M M3yYCHUH CIyYalHBIX SIBJICHHUHN C TIOMOIIBIO
HEeMpepbIBHBIX (QYHKIUNA. OCHOBHOE BHUMAHHE YJEISIETCS IMOKa3aTeJIbHOMY U
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HOPMaJIbHOMY pachpeicyieHUusIM, TMPU OTOM MPEANOoJiaraeTcsi O3HAKOMUTEIbHOE
U3ydeHHUE MaTepuaa 0e3 JoKa3aTeIbCTB MPUMEHSIEMBIX (haKTOB.

OOmiee 4YKMCIO 4YacoB, PEKOMEHJOBAHHBIX JUIs HU3Y4Y€HUs Y4yeOHOTro Kypca
«BeposiTHOCTh M cTatucTHKa» — 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento),
B 11 knacce — 34 gaca (1 gac B HeemIO).

COAEPKXAHUE OBYUYEHUA

10 KJIACC

[IpencraBieHre JaHHBIX C TOMOIIbIO Tabmuly U auarpamm. CpenHee
apupMeTuyecKoe, MeIMana, HauOoJIbIlIee U HAUMEHbIIEE 3HAYEHUs, pa3Max, IUCIIepCus
U CTaHJAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB.

Crny4aiiHple SKCHEPUMEHTHI (OMBITHI) W CIy4ailHble COOBITHS. DJeMEHTapHbIE
cobpiTus  (Mcxoxabl). BeposTHOCTH ciydaitHOro coObITHS. bnu3ocTh YacToThl U
BEPOSATHOCTU COOBITHM. CiydyaliHble ONBITHI C PABHOBO3MOXKHBIMHU SJIEMEHTAPHBIMU
coObITUsIMU. BeposiTHOCTH COOBITHII B OIBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSAMM.

Onepanuu Haja COOBITUSAMH: TIepecedeHue, OO0BbEAUHEHUE, MPOTHUBOIOI0KHBIC
coObITus. Jluarpammer Ditnepa. @opMyiia CIOKEHHS BEPOITHOCTEH.

VYcioBHass BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEN. JlepeBo  CiydailHOTO
skcrepumenTa. @opmyiia nmojaHol BeposiTHOCTU. He3zaBrucumbie cOOBITHS.

KomOunatopuoe mpaBwio ymHoxkenus. IlepectanoBku u ¢akropuan. Yucno
coueranuil. TpeyronpHuk Ilackansa. @opmyna Onnoma HeroToHa.

buHapHbIil ciyyaliHplii ONBIT (MCOBITAHHME), ycnmex M Heynaya. HeszaBucumsle
ucnbiTanus. Cepusi HE3aBUCUMBIX HCHOBITAHUN 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCIIbITaHNN bepHyuim.

Crnydaitnas BenmnuuHa. Pacnipenenenue BepositHocTel. /lnarpamma pacrpeneneHusl.
[IpuMepsbl pactipeiesieHHil, B TOM YHCIIEe, TEOMETPUUYECKOE U OMHOMHAIIBHOE.

11 KJIACC

UuciioBblE XapaKTEPUCTHKU CIy4YalHBIX BEIMYHMH: MATEMaTUYECKOE OKHMJIaHUE,
IUCIIEpCUs U CTaHAAPTHOE OTKJIOHEHHWE. lIpuMeppl nmpUMEHEHHsT MaTeMaTH4eCKOIo
OKMJAHUSA, B TOM 4YHUCJIE€ B 3aJadax M3 I[OBCEJIHEBHOW XHU3HU. Maremaruueckoe
OXHJIaHUE OWHApPHOW CcHy4ailHON BeIWYMHBI. MaTemMaTH4YecKoe OXUJAHUE CYMMBbI
CIIy4alHbIX BEJIMYMH. MaTreMaTH4eCKOe OXUIAHWE M JHUCIEPCUS T€OMETPUYECKOIO U
OMHOMMAIILHOTO pacHlpe/ieICHUH.

3aKoH OOJBIIMX YUCEN U €ro poJib B HayKe, Mpupoje U oduectse. BriOOpoUuHbIi
METOJ UCCIIEOBaHUM.

[IpuMepbl HENpPEpPBIBHBIX CIy4YaWHBIX BeaW4yuH. [loHATHE O IIIOTHOCTH
pacnpeneneHus. 3ajadM, NPUBOIAIIME K HOPMAJIBHOMY pacnpenencHuro. llonsrue
0 HOPMAJIBHOM PAaCIPEIEICHNH.
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NPEAMETHBIE PE3YJIbBTATBI

K koniy o0yuyenus B 10 ki1acce o0yyaromuiics MoxyyuT CIEeIyOIUE IPEIMETHBIE PE3YJIbTAThI:

YUTATh U CTPOUTH TAOIUIBI U TUATPAMMBIL;

ONEpUPOBATh MOHATUSIMM: CpeJHEEe apU(PMETHUUECKOe, MeInaHa, HauOoubllee, HAUMEHbIIEE 3HAUECHUE, pa3Max MaccuBa
YUCJIOBBIX JaHHBIX;

ONEpPUPOBATh TMOHATUSAMHU: CIIyYalHBI SKCIEPUMEHT (OMBIT) W CIy4ailHOE COOBITHE, »JJIEMEHTapHOE COOBITHE
(371eMEHTapHBIN UCXO0/T) CIIYYalHOrO OMBITA, HAXOJUTh BEPOATHOCTH B OIBITaAX C PABHOBO3MOKHBIMHU CIy4YaillHBIMU COOBITHSIMU,
HaXOJWUTh U CPABHUBATH BEPOSITHOCTH COOBITUIN B M3yUEHHBIX CIIyYalHbIX SKCIIEPUMEHTAX;

HaxoJUTh ¥ (OPMYJIIMPOBATH COOBITHSA: TEpeceueHHuE M OOBbECIMHEHHE MAaHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOIOKHOE
JaHHOMY COOBITHIO, MT0JIB30BATHCA IMarpaMmMamMu Disiepa 1 popMyIIoN CIOXKEHUsI BEPOSITHOCTEN MPHU PEILICHUH 3a/1ay;

ONEpUPOBATh MOHIATUSMM: YCIOBHAsI BEPOATHOCTb, HE3ABUCUMbIE COOBITHS, HAXOAUTh BEPOSTHOCTU C MOMOIIBIO MpaBUia
YMHOXEHHsI, C IIOMOIIBIO AepeBa CIy4alHOro OIBITA;

NPUMEHATh KOMOHMHATOPHOE TMPAaBWJIO YMHOXKEHUS NpPH PELIEHUWH 3a/ay; ONEepUpOBaTh TMOHATUAMH: HCIHBITAHHE,

HE3aBUCUMBIE MCIBITAHUS, CEpUs
UCIBITAaHUHM, yCIeX M Heynada, HaXOJUTh BEPOSTHOCTU COOBITHHA B CEPUM HE3aBUCHUMBIX HCIBITAHUN /0 TEPBOro yclexa,
HAXOJIUTh BEPOSITHOCTH COOBITUI B CEpUU UCTIBITAaHUN bepHyiu;

ONEPHUPOBATH NOHATUSAMMU: CIIy4aliHAsl BEJIMYMHA, PACIIPEACIICHUE BEPOSTHOCTEN, TUarpaMMa paclpeieiICHUs.

K koHniy 00ydyenus B 11 ki1acce 00yyaromuics MOIyYUT CIEIYIOIUE IPEIMETHBIE PE3YJIbTATHI:

CpPaBHUBATh BEPOSTHOCTU 3HAYEHUN CIy4alHON BEJTMYUHBI IO PACTIPEICIECHUAIO WU C TOMOIIBIO JUarpamm;

ONEPUPOBATH NOHATUEM MATEMATHYECKOTO OKUIAHUS, IPUBOINUTH IPUMEPBI, KaK IPUMEHSAETCS MaTEMATHIECKOE OKUIAHNE
CJIy4ailHOM BEJIMYMHBI HAXOAUTh MAaTEMATHYECKOE OKUIAHUE TI0 JAHHOMY PacCIIpeleICHUIO;

UMETh TNPEJCTABICHUE O 3aKOHE OOJIBLIMX YHCEN; WMETh MpPEJICTaBICHHE O HOPMAJIbHOM

pacnpenencHun.
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TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

U CIIy4aiiHbIe COOBITHS,
OTIBITHI C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU UCXOJaMU

U CIIy4aiHbIC COOBITHSI.
DnieMeHTapHbIE COOBITHS (MCXOIbI).
BeposaTHOCT Clly4altHOTO COOBITHSI.
BepositHOCTH COOBITHI B OIBITAX

C PAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU.
[IpakTrnueckas padora

HaumenoBanue pasnena  |KomuuecTtBo OCHOBHOE COJIEpKAHUE OCHOBHBIE BUJIbI
(Tembl) Kypca 4acoB JEeSITETbHOCTH
00yyUaroImuXxcs
[IpencraBieHue TaHHBIX 4 [IpeacraBineHue JaHHBIX C IIOMOLIBIO N3Baexats uHGoOpMAIMIO U3 TaOIUIL
Y ONHCATEIbHAS CTATUCTUKA Tabiui u guarpamm. CpenHee U MarpamMM, HCMoJib30BaTh TaOJIUIIbI
apuMeTHIECKOE, METNaHa, U JUarpaMMbl 1Jis MPECTaBICHUS
HauOOJIbIIIEE U HAUMEHbBIIIEE CTATUCTUYECKUX JTAHHBIX.
3HAYEHMUS, pa3Max, JUCIIepPCHs, HaxoauTthb onucarenbHbIe
CTaHJIAPTHOE OTKJIOHEHUE YUCTIOBBIX XapaKTEPUCTUKHU JIAHHBIX.
Ha0boOpOB BouiaBurars, KPUTHKOBATH
TUNOTE3bl O XapakTepe CIy4YanHOU
W3MEHYUBOCTU U OMNPEICISAIOINX €€
dakTopax
Cry4aliHbIe OIBITHI 3 Crny4aliHble SKCIIEPUMEHTHI (OIBITHI) BeiaeasiTe Ha IpUMepax CiIydaiHble

COOBITHS B ONIMCAHHOM CITy4allHOM
OIIBITE.

DopMyJIMpPOBATH YCIIOBUS IIPOBEIACHUSA
CJIIy4alHOT'O OMBITA.

Haxoautb BepOsSTHOCTU COOBITHI

B OIIBITaX C PABHOBO3MOKHBIMH
HCXOIAMMU.

MopaepoBaTh OIBITHI

C pﬁ BHOBO3IMQOQKHEIMHA DS, TIP]\/TQH’I‘QPI—ILTM[H
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UCXOJIaMU B X0J1€
NPaKTUYECKON pabOThI

Omnepanuu HaJl COOBITUSIMU,
CJI0’KEHUE BEPOSTHOCTEN

Onepauuu HaJ COOBITUAMMU:
nepeceyeHre, 00beAMHEHNE
COOBITUIA, MPOTUBOIIOIOKHbBIC
COOBITHS.

Huarpammel Ditniepa. @opmyiia
CJIOKEHMS BEPOSATHOCTEN

HUcnoab3oBaTh 1MarpaMmsl
Dilniepa U CIIOBECHOE ONKUCAHUE
COOBITHI 17151 HOPMYIUPOBKHU U
H300paKeHUsI

OOBEAMHEHUS U TIEPECEUCHUS COOBITUH.

PemiaTh 3aga4m ¢ HCNIOIBb30BAHUEM
(bOpMyIIBI CII0KEHUS BEPOSTHOCTEH

Y cii0BHAsI BEPOSITHOCTD,
JEPEBO CIIyYaUHOTO
ombITa, opMyra MOJHON
BEPOSTHOCTHU

Y HE3aBUCHUMOCTh COOBITUIA

VYcii0BHas BEPOSTHOCTh. Y MHOKEHUE
BEPOATHOCTEN. [[epeBo CiydailHOTO
skcnepuMenTa. Popmyiia moJHoON
BeposSITHOCTU. HezaBucumbie coObITUS

PemaTthb 3aga4m Ha HaXOXJICHUE
BEPOSITHOCTEN COOBITHH, B TOM YHCIIE
YCJIOBHBIX C IMOMOIIBIO JIEpeBa
CJIy4YalHOTO OIBITA.

OnpenensiTh HE3aBUCUMOCTh COOBITHIMA
1o ¢hopmyJie U MO OpraHu3alUU
CJIyYalHOTO OIbITa

DneMeHTbl KOMOMHATOPUKU

KomMOunaTopHoe npaBuiio
yMHOxkeHud. [lepectaHoBKH

u (axTopuan. Yucio coueTaHu.
Tpeyronsauk Ilackans.
dopmyna 6mHoma HeroToHa

Hcnoab30BaTh MPaBHIIO YMHOXKEHUS
JUTSL TIEPEUUCIICHUST COOBITHIA

B CJIy4aifHOM OIIBITE.

IMoab3oBaTbest hopmyoit

U TpeyroyibHuKoM [lackamns

JUTSI OTIpEICIICHUS YnCila COYeTaHuM

Cepuu nocne10BaTeIbHbIX
WCTIBITAHU I

bunapHbIi1 CityyaliHBINA OIIBIT
(ucmiblTaHuUE), YCIIEeX U Heylaya.
HesaBucumele ucnbiranus. Cepus
HE3aBUCUMBIX UCIIBITAHUH 10

Pa30uBaTh Cl10KHBIE SKCIIEPUMEHTHI
Ha OTJIEJIbHBIE UCTIHITAHUS.
OcBauBaTh NMOHATHA: UCIIBITAHHE,
cepHsl HE3aBUCHUMBIX MCIBITAHUM.
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NIEPBOIO

76



ycnexa. Cepusi HE3aBUCUMBIX
UCIBITaHUN bepryun.
[TpakTuueckas pabora

C UCTIOJIb30BaHUEM
AJIICKTPOHHBIX TAOJIHUIT

IIpuBoauTHL NIPUMEPLI CEPUI
HE3aBUCHUMBIX HCIBITAHUM.
PemiaTs 3agaum Ha NOUCK
BEPOSITHOCTEW COOBITUI B CEPUU
VCIIBITAHUU JI0 TIEPBOTO yCIIeXa

Y B CEpUSIX UCHBbITaHUN bepHyu.
N3y4yaTs B X0[€ NPAKTUYECKOH
padoThI C UCMIOIH30BAHUEM
AIIEKTPOHHBIX TaOJUIl BEPOSITHOCTU
COOBITHI B CEpUSIX HE3aBUCUMBIX
WCTIBITAHU I

CityyaiiHble BEJIMUUHBI
U pacnpeeneHus

CityyaiiHasi BEJIMUYMHA.
Pacnipenenenne BeposiTHOCTEN.
Huarpamma pacrpenenenus. Cymma
Y [IPOU3BEICHUE CITyYalHbIX
BenuuuH. [IpumMepsl pactipeaeneHui,
B TOM YHCJIE TEOMETPUUECKOE

1 OMHOMHAIbHOE

OcBauBath NOHATHSL: CITydaliHasI
BEITMYHMHA, pacrpeaenenre, Tabauma
pacrpeneneHus, 1uarpaMmma
pacrnpeeneHus.

IIpuBoauTH MPpUMeEPHI
pacnpeneseHu, B TOM YUCIIe
reOMETPUYECKOro 1 OMHOMHUAIBHOTO.
CpaBHuBaTh pacrpeieneHus
CIIy4aliHbIX BEJIMYUH

HaxoauTh 3HaYEHUS] CyMMBI

Y TIPOU3BEICHUS CITyYaHBIX
BesnurH. CTPOUTH M PacCNo3HaBaTh
reoOMeTpUYECcCKOe 1 OMHOMHUATILHOE
pacnpeneneHue
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[loBTOpEeHue, 06001IeHHE, 5 OnucarenbHasi CTATUCTUKA. IHoBTOPATH H3yUYEHHOE
CHCTEeMaTH3aIs 3HAaHUHN CityyaifHbI€ OIBITHI U BEPOSATHOCTH Y BBICTPAUBATbh CUCTEMY 3HAaHUHU
ciry4yaitHbIX coObITHI. Oniepanuu Hal
COOBITHSIMH. DJIEMEHTHI
KOMOHWHATOPUKH, CEPUU HE3aBUCHUMBIX
HUCHBITAaHUH
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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11 KJIACC

HanmenoBanue pasaena  |KonuuectBo OcHOBHOE conepKaHue OcHOBHBIE BUBI
(Tembl) Kypca 4acoB JESITETbHOCTH
00yyarommuxcs

Marematnueckoe OKHuaaHue 4 [Ipumepsl npuMeHEHUS OcBauBaTh NOHATHE

CIIy4alHOMW BEJIUYUHBI

MAaTeMaTUYECKOr0 OXKUJAHUS
(cTtpaxoBanue, JIoTEpES).
MaremMarudeckoe 0KUJaHUE CyMMBbI
CIIyYalHBIX BEIIMYMH.
MaremMatudeckoe OKuaaHue
F€OMETPUYECKOT0 U OMHOMHUAIHLHOTO
pacnpeaeneHuit

MaTeMaTU4YECKOr0 OKUIaHHUS.
IIpuBoauTh U 00CYXKAATH

IPUMEPBI IPUMEHEHUS
MaTEMaTH4YECKOTO

OKHMJIaHUS. BeruucisaTh
MaTeMaTU4YECKOE OXKUJAHNE.
HUcnoab3oBarb NOHATHE
MaTeMaTHYECKOTO OXKUJIAHUSI U €TO
CBOWCTBA MPU PEIIEHUHN 3a]1a4.
HaxoauThb 110 U3BECTHBIM

dbopmysiaMm MaTeMaTHYIEeCKOE

OKHMJIAHUE CYMMBI CITy4alHbIX

BEJIMYHH.

HaxoauTsb 110 n3BecTHBIM (hopmyiam
MaTeMaTUYECKHUE OKUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUECKOE

1 OMHOMUAJIILHOE pacIpeeeHust
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Jlucrniepcrs U cTaHAApPTHOE
OTKJIOHEHUE CIIy4YalHOU
BEJINYUHBI

Jucniepcus u cTaHgapTHOE
oTKJIOHeHue. [lucniepcun
r€OMETPUYECKOTO U OMHOMHAIIBHOTO
pacrpeneneHusl.

[IpakTuueckas pabora

C HCIOJIb30BAHUEM

AJIICKTPOHHBIX TAOJIHUIT

OcBauBaTh MOHATHUS: JUCTICPCHSI,
CTaHJAapTHOE OTKJIIOHEHUE
CIIy4allHOM BEJIUYUHBL.

Haxoauthb nucnepcuto

10 paclpeICIICHHIO.

HaxoauTh 110 U3BECTHBIM
dbopmyram AUCTIEPCUIO
r€OMETPUIECKOTO

u OMHOMHUATILHOTO
pacnpeneneHus, B TOM 4YHCIC B
X0JIe TPAKTUYECKON paboThl C
HCITOJIb30BAaHUEM

AIICKTPOHHBIX TAOJIHUII

3aK0H OOJIBIIINX YHUCEIT

3akoH OonbIIKX yKcesl. BeiOopouHbIil

METOJ UCCIICIOBAHUM.
[IpakTuueckas pabora
C MCIIOJIL30BaHUEM

AJICKTPOHHBIX TaOJINII

3HAKOMUTBHCS C BHIOOPOYHBIM METOJIOM
HCCIIEIOBAHUSI COBOKYITHOCTH JJAHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKON PaOOTHI
C UCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIUI IPUMEHEHUE BEIOOPOYHOTO
METO/1a MCCJEIOBaHUS

HenpeprpiBHbIE cny4daiiHbie
BEJIMYMHBI (pacTIpeICTICHHMS)

[Ipumepsl HENPEPBIBHBIX
CIIyYalHbIX BEJIMYMH. OyHKINS
IJIOTHOCTH PACIIPENCIICHUS.
PaBHOMEpHOE pacnipenesieHue U ero
CBOWCTBA

OcBauBaTh OHATHS: HENPEPHIBHAS
CllydaiiHasi BeJIMYMHA, HETIPEPHIBHOEC
pacnpeneneHue, GyHKIUs
MJIOTHOCTH BEPOSTHOCTH.
IIpuBoAUTH TPUMEPHI HEMPEPHIBHBIX
CITy9aiiHbIX BEJMYHH.
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Haxoautb BepOsSTHOCTU COOBITHI
10 TaHHOUW ()YHKIIUU TJIOTHOCTH, B TOM
YUCJIe PABHOMEPHOT'O pacIpeiesICHUs

Hopwmanbenoe pacnipenenenue

3amauu, IpUBOIAIINE K HOPMAITBHOMY
pacnpenenenuto. OyHKUs
IUIOTHOCTH ¥ CBOMCTBA HOPMAJIHLHOTO
pacrnpeieseHus.

[IpakTuueckas pabora

C UCIOJIb30BaHUEM

AJIEKTPOHHBIX TaOJINIL

OcBauBaTh MOHATHUS: HOPMAIbLHOE
pacrpenencHue.

Bo1aeasiTh 110 OIIMCAaHUIO
CJIy4YalHbIE BEJIUYNHBI,
pacnpeesIEHHbIC

10 HOPMAJIbHOMY 3aKOHY.
IIpuBoaUTH MpUMeEPHI 33134,
MPUBOIAIIMX K HOPMAJIbHOMY
pacnpenenenuo. Haxonurts
YUCIIOBBIE XapaKTEPUCTUKH
HOPMAaJIbHOTO PACIIPEICIIEHUS 10
W3BECTHBIM (pOPMYJIaMm.

Pematsb 3a1aun, CBI3aHHbBIC

C IPUMEHEHUEM CBOVMCTB HOPMAIBLHOTO
pacIpeneseHnii, B TOM YHUCIIE

C UCTIOJIb30BAHUEM BJIEKTPOHHBIX
TaOJINII

[ToBTOpeHue, 0600IICHNE
U CUCTeMaTHu3alus 3HaHUN

19

[IpencraBiieHre JTaHHBIX C TOMOUIBIO
TaOJIUI ¥ TMarpamm, onucaTesibHas
CTaTUCTHUKA, ONBITHI

C PaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOSTHOCTEU COOBITHI

[ToBTOPATH U3yYEHHOE U BHICTPANBATH
CUCTEMY 3HAHUU
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C IpUMEHEHHEM (HOpMYIT

U Tpa)uuecKrX METO0B
(koopMHATHAS TIpsiMast, IEPEBO,
nuarpamma Jitiepa),
CIy4YaiiHbI€ BEJIMYUHBI U
pacnpeneneHus,
MaTEeMaTUYECKOE OKUJAHUE
CIIlyYaliHOM BEJIMYUHBI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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