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HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma no MaremMaTHKE Ha YpPOBHE CpeAHEero ooOiiero oOpa3oBaHus
pa3zpabdorana Ha ocHoBe PI'OC COO c y4€TOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUH,
OpEeAbSIBIAEMBIX K MAaTeMaTUYEeCKOMY OOpa30BaHUIO, W TPAJAUIUH POCCHIICKOTO
oOpazoBaHus. Peanuzamusi mporpaMmbl MO MaTeMaTUKE OOECHedYrBaeT OBJIAJICHHUE
KJIIOUEBBIMU ~ KOMIIETCHIIMSIMU, COCTABJISIIOIIMMHM ~ OCHOBY  JUISl  CaMOpPa3BUTHUS
U HENpEepbIBHOTO 00pa30BaHMsl, IETOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO H
MO3HABATEIHLHOIO PA3BUTHUSA IMYHOCTU 00YUYaIOIINXCSI.

B nmporpammMe nmo maremaTuKe YUTEHbI UJied U TosokeHus KoHmenuuu pa3Butus
MaTeMaTuieckoro oopasoanusi B Poccuiickoit denepanuu. B cooTBETCTBUM C Ha3BaHUEM
KOHIICTI[MK, MaTeMaThUueckoe 00pa3oBaHHE JOJDKHO, B YAaCTHOCTH, HPEAOCTABISATH
KaKJIOMY 00y4aroleMycsi BO3MOKHOCTh IOCTUKEHHS YPOBHS MaTeMAaTUYECKUX 3HAHUU,
HEO0OXOMMOr0 JiJisl JajdbHEWIled yCIemHon )Ku3Hu B obmiectBe. IMEHHO Ha perieHue
ATOM 3aJ]a4M HalleJIeHa MporpaMMa o MaTeMaTuke 6a30BOro ypoBHSL.

B snoxy uudpoBoit Tpanchopmanuu Bcex cdep UeTOBEUECKOW eATeIbHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM ©0e3  0a30Boit
MaTeMaTU4eCKON MOATOTOBKHU. YiKe B IIKOJIE MaTeMaTUKA CITY>KUT OMOPHBIM IIPEAMETOM
JUIST U3Y4YEHUS CMEXHBIX JUCHUIUIMH, a B JKU3HM TMOCJI€ IIKOJbl peaJbHOU
HEO0OXOJMMOCTbIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa3oBaHue, YTO TPeOyeT MOTHOLEHHOMN
0a30Bo# 00I11€00pa30BaTEIbHON MOATOTOBKH, B TOM YHCIIE W MaTeMaTHYECKOW. DTO
00yCIIOBJIEHO TE€M, YTO B HAIlM JHH PACTET YHUCIO CHEUHUATBHOCTEH, CBSI3aHHBIX
C HEMOCPEJICTBEHHBIM NMPUMEHEHUEM MaTeMaTUKU: U B cepe SKOHOMUKH, U B OU3HECE,
U B TEXHOJIOTHYECKHUX 00JIaCTAX, U JIaXKe B TYMaHUTApHBIX cepax. Takum oOpa3om, Kpyr
oOyyaromuxcsi, sl KOTOPhIX MaTeMaThKa CTAaHOBUTCA 3HAYUMBIM MPEAMETOM,
CYIIECTBEHHO PaCIIUPSIETCS.

[IpakTudeckas MOJIE3HOCTh MAaTeMaTUKU OOYCIOBJIEHA TEM, YTO €€ MPEeaMETOM
SABJSIIOTCS (PyHIAMEHTAIbHBIE CTPYKTYPBI HAIIEro MHUpA: MPOCTPAHCTBEHHbBIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, YCBAaMBAEMbIX B HEMOCPEACTBEHHOM
OMbIT€, 1O JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIsi Ppa3BUTHS HAYYHBIX H
TEXHOJIOTUYECKUX uae. be3 KOHKpETHhIX MaTeMaTUYeCKUX 3HaHUN 3aTpyAHEHO
NOHUMAHHE NPHUHIUIIOB YCTPONCTBA M UCIIOIb30BaHUS COBPEMEHHON TEXHUKH,
BOCTIPHUATHE W HHTEPOpPETAlMs Pa3HOOOpa3HOM  COIMAIbHOM, HSKOHOMHUYECKOH,
noiuTH4Yeckod  uH@opmanuu, MaaodPp(deKTUBHA TMOBCEIHEBHAsT  MpaKTHYECKas
NesATeNbHOCTh. Kaxk/10My uenoBeKy B CBOEH KU3HHU MPUXOJUTCS BBIMOIHATH 10CTATOYHO
CJIO’KHBIE€ PACUETHI U COCTABJISTH HECIIOKHBIE aJITOPUTMbI, HAXOJUTh HY>KHbIE (POPMYIIBI
U NPUMEHSATHh WX, BJIAJIETh MPAKTUYECKUMHU MPUEMAMU T€OMETPUUECKUX M3MEPEHUN U
MOCTPOCHUH, YuTaTh HMHGPOPMAIMIO, TPEACTaBICHHYIO B BHUAY TaOlull, IUarpaMm
U rpaduKoB, XUTh B YCIOBUSX HEONPEACIEHHOCTH M TOHUMATH BEPOSTHOCTHBIM
XapakTep CIy4YalHbIX COOBITHIA.

OIHOBPEMEHHO C pacIlIMpeHreM cPep TPUMEHEHHUS] MaTEeMaTUKU B COBPEMEHHOM
oOmiectBe BcE€ Oosiee Ba)XXHbBIM CTAHOBHUTCS MAaTEMAaTHYECKUM CTHJIb MBIILICHUS,

HpOSIBJI)HOHIHfICH B OHpCI[@J'IéHHLIX YMCTBCHHBIX HaBbIKaX. B Mpouecce M3YUCHHA
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MaTeMaTUKU B apCeHal MPUEMOB M METOJIOB MBIIUICHUS YEIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOUAIOTCA MHAYKUUS U AeAYyKIUs, 0000IIeHNEe U KOHKPETU3AIMS, aHAIU3 U
CUHTE3, Kiaccu(ukamus U cucTeMarusaius, adctparupoBanue u aHaiorus. OObEeKTHI
MaTeMaTUYeCKUX YMO3aKJIIOUYEHUM, TMpaBuia HUX KOHCTPYMPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOEHUM,  CHOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopmynupoBaTh, 0OOCHOBBIBATh U JOKA3bIBATH CYXIEHUS, TEM CaMbIM pPa3BUBAIOT
JOoTUYecKoe MblluieHne. MaTtemaTruke NMPUHAMNEKUT Beaylas posib B (hOPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHl MBIIUICHUSI W BOCIHUTAHMM YMEHHUH JI€MCTBOBATH
MO 3aJIaHHBIM AJITOPUTMAaM, COBEPIIEHCTBOBATh W3BECTHBIE U KOHCTPYHPOBATH HOBHIE.
B mnpouecce pemieHuss 3agady — OCHOBHOW y4YeOHOUM JESTEIBHOCTH Ha  ypOKax
MaTeMaTUKU — Pa3BUBAIOTCS TBOPYECKAs U MPUKJIIAIHAS] CTOPOHBI MBIIILICHHUS.

OOyueHue maTeMaTuke AAET BO3MOXHOCTh Pa3BUBATh y OOYYAIOIIUXCA TOYHYIO,
pallMOHANIbHYI0 U MH()OPMATHUBHYIO peYb, YMEHHE OTOMpaTh HauOosiee MOIXOJSIINE
SI3bIKOBBIC, CHUMBOJIMYECKUE, TpaduuecKue Cpe/cTBa MJisl BBIPAKEHUS CYXICHUU H
HAIJISIAHOTO UX MPEICTABICHUSI.

Heob6xonuMbpiM KOMIIOHEHTOM OOIIel KyJIbTyphl B COBPEMEHHOM TOJKOBaHUU
SBJISIETCA 00111e€ 3HAKOMCTBO C METOJaMU MTO3HAHUS IECTBUTEIIBHOCTH, IPEJICTABIICHHE
0 MpeaMeTe W METOAE MaTEeMaTUKH, €ro OTJIWYUS OT METOJOB €CTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MATEMAaTHKU [JIsi PEeUICHUs
HAy4HBIX U MPUKIIAIHBIX 3a7a4. Takum oOpa3oM, MaTeMaTUueCcKoe 00pa30BaHUE BHOCUT
cBOM BKJaJ B (hOpMUPOBAHUE OOIIEH KyJIbTYyphl YETOBEKA.

N3ydenne MarteMaTUKH CIIOCOOCTBYET SCTETMUECKOMY BOCIHTAHUIO YEJIOBEKA,
MOHUMAHHUIO KPAacOThl U U3SIIECTBA MATEeMaTUYECKUX PACCYXKIEHUM, BOCIPUSITHIO
reoMeTpu4eckux (HopM, YyCBOCHUIO UJEU CUMMETPUH.

[IpuoputeTHbiMu 1ensiMu oOydeHusi mateMmatuke B 10—-11 kmaccax Ha 6a3oBoM
YPOBHE SIBJISIFOTCS:

dbopMupOBaHUE IEHTPAIBbHBIX MATEMAaTHYECKUX TMOHATHM (YKCIO, BEIUYMHA,
reomeTpuueckas ¢urypa, nepeMeHHas, BEPOSTHOCTb, (PYHKIHS), 00eCHEeUHBAIOIINX
MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMAaTHYECKOT0 00pa30BaHUs O0y4aArOIIUXCS;

MOABE/ICHUE OOYyYalOIMXCsl HAa JOCTYMHOM I HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIEr0 MUpa, TOHUMAaHHE MAaTEMAaTHKUA KaK 4acTH
001111 KyJIbTYphI YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYyaIbHBIX M TBOPUYECKUX CIOCOOHOCTEH oOywarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIEAOBATEILCKUX YMEHUNU, KPUTUYHOCTU MBIIIJICHUS,
UHTEpeca K U3yYEHUIO MaTEMATHUKU;

dbopmupoBaHue (YHKIMOHAIHHOM MaTeMaTUYeCKOW TIpaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTHYECKHE aCMEeKThl B pealbHbIX JKU3HEHHBIX CHUTYAIUsIX
U TOpU H3YYCHUH JPYIUX YYEOHBIX TNIPEAMETOB, MPOSABICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, GOPMYyJIHpPOBATH HMX HA S3bIKE MaTEMaTHUKW U CO3/aBaTh
MaTeMaTU4eCKUe MOJENIU, TMPUMEHSITh OCBOEHHBIH  MaTeMAaTHYEeCKUM  ammapar
JUISL pElIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady, MHTEPIPETUPOBATh U OILICHUBATH
MOJIyYEHHbIE PE3YIIbTATHI.



OCHOBHBIMH JINHUSAIMU colep:kaHud mateMatuku B 10—11 kmaccax sBistorcs:
«Hucna u BeIYUCICHUS», «Anredpa» («AnreOpanueckue BbIpaXKECHUS», «YpaBHEHUS U
HepaBeHCTBay), «Hauana Mmaremarnueckoro anaiauza», «l'eomerpus» («I'eomerpruueckue
burypsl 1 ux cBoicTBay, «M3MepeHne reoMeTpuyecKux BeIUUYUH»), «BeposTHOCTh U
CTAaTUCTHUKAY». JlaHHbIE JIMHUU Pa3BUBAIOTCA MNapaJIeIbHO, KaXdas B COOTBETCTBUU
C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JAPYTrOM, a B TECHOM KOHTaKTe
u B3auMmojielicTBuu. Kpome »3Toro, ux oOBEOUHSAET JIOTHYECKAs COCTaBISOIIas,
TPaAUIIMOHHO MPUCYIIasi MATEMATHUKE U MPOHU3BIBAIOIIAS BCE MATEMATUUECKUE KYPChI U
coaepxkarenbubie uHUU. ChopmynupoBanHoe B @I'OC COO TpeboBaHUE «BlaJcHUE
METOJaMHU JI0OKa3aTeIbCTB, AJTOPUTMAMU pElIeHUs 3ajady, yMeHue (opMyJIHpOBATH
OTpENENICHHsI, aKCUOMBI U TEOPEMbI, MPUMEHSTh WX, MNPOBOJUTH JOKa3aTEIbHbIE
paccykJeHus B XOJ€ pEIIeHUs 3aJauy» OTHOCHTCS KO BCEM Y4eOHBIM Kypcam, a
dbopMupoBaHUEe JIOTUYECKMX YMEHUM pachpeiensieTcs M0 BceM rojaMm oOydyeHus
Ha YPOBHE CpeIHEro 0011ero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maTeMaTuka sIBISETCS 00s53aTEIbHBIM MPEAMETOM
Ha JIaHHOM ypoBHe oOpazoBanus. [Iporpammoil mo mareMaTuke MperycMaTpUBaETCs
u3yueHue ydeOHoro npenmera «MaremaTuka» B pamMkax TpEX y4eOHBIX KYpPCOB:
«AnreOpa M Hayajga MareMmMaTH4yecKoro ananuzay, «leomerpus», «BepostHocTh U
cTaTucTukay. GopMUPOBaHUE JIOTMUYECKUX YMEHHM OCYILECTBIISIETCS Ha MPOTSHKEHUU
BCEX JIeT 00yuYeHHUsI Ha YPOBHE CpPeIHEro oOiiero oOpa3oBaHUs, a SJIEMEHTHI JIOTHKU
BKJIFOYAIOTCS B COJEPKAHUE BCEX HA3BAHHBIX BBINIEC YUEOHBIX KYPCOB.

OO11ee 4ncio 4acoB, PEKOMEHAOBAHHBIX IS U3yyeHus MaTeMaTuku — 340 yacos:
B 10 kmacce — 170 gacoB (5 ywacoB B Hemenmoo), B 11 kmacce — 170 gacoB (5 vacoB
B HEJICJIO).



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATUKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA30OBAHUA

N3yyeHne MareMaTHKyd Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHMs HaIpaBJIEHO
Ha JIOCTM)KEHHE OOYyYarolMMHUCA JIMYHOCTHBIX, METANpPEeIMETHbIX U MPEIMETHBIX
00pa3oBaTENIbHBIX PE3YIHTATOB OCBOCHUS YUEOHOIO IIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATDI

B pesynbpTare u3ydeHus MareMaTHKU HAa YPOBHE CPEIHEro oOIIero oopa3oBaHUs
y oOy4aromierocst 0y1yT chopMUPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YIbTAThI:

1) rpa:k1aHCKOro BOCIIUTAHUS

chOPMHUPOBAHHOCTh TPAKIAHCKOW IMO3HUIIMH OOYYaONMIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO YjI€HA POCCHUKCKOTO OOINESCTBA, MPEJICTABICHUE O MaTeMaTHYSCKHUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBICHUH, MPOIIEAYP TPAKITAHCKOTO
oO1recTBa (BHIOOPHI, OMPOCHL U APYroe), YMEHUE B3aUMOJIEMCTBOBATH C COIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C WX (PYHKITUSIMU U HA3HAUYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUSA :

c(hOpMUPOBAHHOCTh POCCUHUCKOM TPaXJTaHCKOW HMACHTUYHOCTH,  YBa)KEHUS
K OPOLUIOMY M HACTOSIIEMY POCCUMCKOM MATEMAaTHUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTUKECHUAM POCCUMCKUX MATEMATUKOB U POCCHUUCKOW MAaTEMaTUYECKOM IIKOJIbI,
UCIIOIb30BaHUE ITUX JOCTUKEHUN B IPYTUX HAYyKaxX, TEXHOJOTHX, cpepax SKOHOMUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

OCO3HAHHME JIyXOBHBIX LIEHHOCTEH POCCHIMCKOro Hapoaa, c(pOpMUPOBaAHHOCTH
HPaBCTBEHHOI'O CO3HAHUsS, ATUYECKOTO TMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUU HAyKU U ACSATEIbHOCTHIO YUYE€HOr0, OCO3HAHUE JUYHOTO
BKJIa/Ia B IOCTPOEHHUE YCTOWUMUBOTO Oy IyIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS :

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a/lau, PEIICHUH, pacCyX IAeHUNU, BOCIHPUUMUUBOCTD
K MaTeMaTUYECKUM acCIlleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3uyecKoro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSITh MaTEeMaTUYECKUE 3HAHUS B HHTEpecax
3I0pOBOTO M 0e30MmacHoro o0pa3a >KW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3710pOBBIO  (3I0pOBOE MHTAaHHWE, COATAHCHUPOBAHHBIM PEXUM 3aHATHH W OTAbIXA,
peryispHas puznueckas akTUBHOCTD), (PU3HMYECKOE COBEPILIEHCTBOBAHUE MPU 3aHITUSAX
CIIOPTUBHO-03/I0POBUTEIILHOU JAEATEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyAy, OCO3HAHUE IIEHHOCTH TPYIOJIOOWS, HHTEPEC K Pa3IUnIHBIM
chepam mpodeccHoHATBHOM JEATEIbHOCTH, CBS3aHHBIM C MaTeMaTHKOW U €&
OPUWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccuun



U pealn30BbIBATh COOCTBEHHBIC KU3HEHHBIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH
K MaTeMaTUYeCKOMY OOpa30BaHUIO U caMOOOPa30BaHUIO HA MPOTKEHUU BCEU JKHU3HU,
TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEUICHUM MPAKTUYECKUX 3a]a4 MaTeMaTUYeCKOU
HAIPaBJIEHHOCTH;

7) 3K0JI0TMYeCKOro BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpPbhl, IOHUMAHUE BJIHUSHUS COLIMATBHO-
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHOM CPeJibl, OCO3HAHUE
I00aJbHOIO XapakTepa OJKOJOTMYECKUX TMpoOsieM, OpHEHTalMs Ha MPUMEHEHUE
MaTeMaTU4YeCKUX 3HAHUU [JIs pelleHus] 3a7ad B OOJACTU OKpYXKAIOUIEH Cpelbl,
MJIAHUPOBAHUE MOCTYIKOB M OLIEHKH HMX BO3MOXHBIX MOCIEACTBUM ISl OKpY>Karomiei
Cpenbl;

8) neHHOCTH HAYYHOI0 TO3HAHHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHUKHU, TOHUMAHUE MAaTEMAaTHUYECKON HAYKH Kak
cepsl yeToBeUECKON AEATEIHLHOCTH, ITAMOB €€ Pa3BUTHUA U 3HAUYUMOCTH JIJISI PA3BUTHS
[UBWJIN3ALIUM, OBJIAJICHUE SI3bIKOM MAaTeMaTUKH U MaTeMaTHYeCKOW KyJIbTYypou
KaK CpEJCTBOM  T[O3HAHUS  MHUpPa, TOTOBHOCTb  OCYHIECTBIATh  MPOEKTHYIO
U UCCIIEJI0OBATEIbCKYIO JEATEIbHOCTh MHANBUYATBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

B pe3ynbpTare 0oCBOCHUS MPOrpaMMbl TI0 MaTEMATHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOyyaroiierocsi 0yayT chopMUpPOBAaHbI METANPEIMETHBIE PE3YIbTaThI,
XapaKTEPHU3YIONIUECs OBIAJACHUEM yYHUBEPCAIBHBIMHA TO3HABATEIHHBIMH JCHCTBUSMH,
YHUBEPCATbHBIMH ~ KOMMYHUKATHBHBIMH  JIEHCTBUSIMH W yYHUBEPCAIbHBIMU
PETYISTUBHBIMU JACHCTBUSMU.

IMo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YU4eOHbIEe TeMCTBUS
ba3oBble joruueckme 1eMCTBUSA:

BBISIBIIAITH M XapaKTEpPU30BATh CYIIECTBEHHBIE NPU3HAKKM MaTEMaTUYECKUX
00OBEKTOB, MOHSATHUM, OTHONIEHUUA MEXIYy MOHATUSIMHU, (HOPMYIHPOBATH OMpPENCIICHUS
NOHSTUM, YCTaHABIMBATH CYIIECTBEHHBIM MpHU3HAK KIacCU(PUKAIMKA, OCHOBAHUS
1151 000OIIEHUS U CPAaBHEHUSI, KPUTEPUU TPOBOJAUMOTO aHAIU3A;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOPa30BBIBATh CYKIACHUS: YTBEPAUTEIbHBIC
U OTpHUIlaTENIbHbIE, €AMHUYHBIC, YaCTHBIC U OOIIIHUE, YCIOBHBIE;

BBISIBJISAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aWUMOCBS3M W NPOTHUBOPEUUSA
B (akTax, [aHHBIX, HAONIOJNEHUSX U YTBEPXKACHUSAX, IMpearartb KpUTEPUU
JUISL BBISIBIICHUSI 3aKOHOMEPHOCTEW ¥ TPOTUBOPEUHIA;

JIETIaTh BBIBOJIBI C HCIIOJIb30BAHMUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX 1 HHAYKTUBHBIX
YMO3aKIIFOUYEHH I, YMO3AKJIFOUYECHHUH 10 aHAJIOTUH;



MPOBOAUTH CAaMOCTOSITEIBHO [IOKA3aTeNbCTBA MAaTEMAaTUUYECKUX YTBEPKICHUM
(mpsiMble W OT MPOTUBHOTO), BHICTPaUBATh apryMEHTAIMI0, MPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BHIBO/IBI;

BBIOMpaTh cHOoCcO0 pelleHus] yueOHOM 3a/1aun (CpaBHUBATH HECKOJIBKO BapUaHTOB
pelieHus, BeIOupaTh HauboJiee MOAXOIAIUNA C YYETOM CaMOCTOSITEILHO BBIJIEIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBaTebcKue JeHCTBUSA:

UCIIOIBb30BaTh BOINPOCHI KAaK HCCIENOBATENbCKUM HWHCTPYMEHT [O3HAHUS,
dbopmMyIMpoBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, YCTaHABINBATD
HMCKOMOE€ U JJaHHOE, ((OPMUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh CaMOCTOSITENIbHO CIJIAHUPOBAHHBIM OAKCIIEPUMEHT, HCCIIeIOBAaHUE
0 YCTAaHOBJEHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OO0BEKTa, SIBJICHMsS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBICHUSIMU, TPOIIECCAMU;

CaMOCTOSITeTbHO (OpMyNIHpOBaTh OOOOIIEHUS U BBIBOABI IO pe3yjibTaTaMm
MPOBEJAEHHOIO HAOJIOACHUS, UCCIIEIOBAHUS, OLEHUBATh JOCTOBEPHOCThH IMOTYyUYEHHBIX
pe3yJbTaTOB, BEIBOJAOB U O00OIICHU;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unopmanueii:

BBISABJISITH Je(UIINTH HHGOPMAIIUU, TAHHBIX, HEOOXOJUMBIX JJI1 OTBETa Ha BOIMIPOC
Y ]ISl pEILICHUS 3a/]1a4u;

BbIOMpaTh WMH(OPMAIMI0O W3 HUCTOYHUKOB PA3TUYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MHQPOPMAIUIO PA3IMYHBIX BUJIOB U (PopM
MIPECTABIECHUS;

CTPYKTYpUpOBaTh HWH(OpMALNIO, MPEACTaBISITh €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATh IpadUyeCcK;

OLICHUBATh HAJEKHOCTh MH(GOpPMALUK MO CAMOCTOSATENBbHO CHOPMYJIUPOBAHHBIM
KpUTepusiM, chOpMYyJIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE YUeOHbIe HeiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKACHUS B COOTBETCTBUHM C YCIOBHUSIMU
U LeNsIMH OOILIeHHUs], SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3a/laud, KOMMEHTUPOBATH
MOJIYYEHHBIN Pe3yJIbTaT;

B XOoJe OOCYXJIEHHs 3aJaBaTh BOMNPOCHI IO CYLIECTBY OOCYXJIa€MOH TEMBI,
npoOJieMbl, pelraeMoil 3ajauu, BbICKa3bIBaTh HJEH, HAIlCJICHHBIE HA MOUCK pElICHUS,
COTIOCTABISATh CBOM CYXKJEHHUSI C CYXJICHUSIMU JPYTMX Y4YaCTHUKOB JMaJiora,
0oOHapy»XMBaTh pa3Iudyue U CXOJICTBO MO3UIUN, B KOPPEKTHOU (opme (HOpMyIUpOBATH
pa3Horjacus, CBOM BO3PaKEHHUS;

MPEACTABIATh PE3yIbTaThl pPEIICHUs 3aJayd, SKCIEPUMEHTA, WCCIeI0BaHus,
POEKTa, CaMOCTOSATENbHO BbIOMpaTh (opMar BBICTYIUICEHUS C Y4Y€TOM 3ajaad
IPEe3EHTAlMU U OCOOEHHOCTEN ay IUTOPHUH.



PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE eMCTBUS
Camoopranusanus:

COCTAaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOW MH(MOpMAIIUH.

CaMOKOHTPOJIb, IMOIIUOHATIbHBIN HHTEJJIEKT:

BJIaJIETh HABBIKAMM TMO3HABATEIBHON peQIeKCHUM KaK OCO3HAHUSI COBEPIIAEMBIX
NEUCTBUN ¥ MBICIUTENIbHBIX TPOLIECCOB, MX PE3yJbTaTOB, BIAJETh CHOCOOAMU
CaMOITPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yJibTaTa PEIICHUS MaTeMaTU4YeCKOU
3a/1a4u;

NpEeABUNIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NpPH pEUICHUM 3aJauH,
BHOCUTHh KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, IAHHBIX,
HaWJIEHHBIX OLIUOOK, BBISIBIEHHBIX TPYAHOCTEMH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa ILIEJH U YCIOBHSIM, OOBACHITH MPUUYUHBI
JOCTH>KEHUS WM HEJIOCTUKEHUS PE3YIbTATOB IESITEIIbHOCTH, HAXOAUTh OLIUOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1€ATEIbHOCTD:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUAYAJIBHOU PabOTHI
OpU pElIeHUH YYEOHBIX 3a/ady, NpPUHUMATh 1eJlb COBMECTHOM JEATEIbHOCTH,
IJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboThl, pachpeiensTh BHABI padoT,
JIOTOBApUBATHCS, OOCYXJaTh MPOIECC U pPe3yiabTaT padoThl, 00001aTh MHEHUS
HECKOJBbKHX JIOICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (0OCyXkaeHUs, OOMEH MHEHH,
«MO3TOBBI€ IITYPMBI» U UHBIE), BBITIOIHATH CBOIO YAaCTh Pa0OTHI U KOOPJAUHUPOBATH CBOU
NEUCTBUS C APYTUMHU YWICHAMU KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIINI
OPOJYKT MO KpUTEPUsIM, CHOPMYJIUPOBAHHBIM YyYaCTHUKAMU B3aUMO/ICHCTBUSL.

NPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTAaThl OCBOEHHUS MPOrPAaMMbI MO MaTeMaTUKE Ha 0a30BOM
YPOBHE Ha YPOBHE CpeHEro o0IIero o0pa3oBaHus MPEICTaBICHBI MO rogaM 00y4YeHUs
B paMKax OTAEJIbHBIX YUYEOHBIX KYPCOB B COOTBETCTBYIOIIUX pazlieliax MpOorpaMMbl
10 MaTEMAaTHKE.



POEJTEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

HOACHUTEJIBHAS 3AIIMCKA

VYuebHblil Kypc «Anredpa U Hayajla MaTEMAaTUYECKOTO aHAIU3a» SABJISIETCS OJHUM
U3 HauOojee 3HAYUMBIX B TIporpaMMme cpeaHero oOiiero o0pa3oBaHMs, MOCKOJBKY,
C OJIHOW CTOPOHBI, OH OO€cHeuYrBaeT MHCTPYMEHTAIIbHYIO 0a3y MJisi U3y4eHUs BCEX
€CTECTBEHHO-HAYyUYHBIX KYpCOB, a C JpPYrod CTOpPOHBI, (GOPMUPYET JOTUYECKOE
U aOCTpaKTHOE MBIIUICHHE OOyYarolMXCcsi Ha ypOBHE, HEOOXOJAMMOM JJii OCBOEHUS
y4eOHBIX KypCOB MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax
ydeOHOro Kypca «Anredpa U Hayajla MaTEMaTHUYECKOTO aHalu3ay o0ydarouuecs
OBJIQ/ICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKU, KOTOpask POpMYIUPYET CBOU
JOCTUKEHHUS B MaTeMaTH4ecKoi (opme.

VYueOHbIil Kypc anreOpbl U HaYal MaTeMaTUYECKOr0 aHaIU3a 3aKIaJbIBAET OCHOBY
JUISL  YCIICIIHOTO OBJIAJIEHUsI 3aKoHaMU (PU3UKHU, XUMHUHU, OUOJOTHUU, MOHUMAHUS
OCHOBHBIX  TEHJIGHIIMH  HKOHOMHUKM U  OOIIECTBEHHOW  KU3HH, TO3BOJISIET
OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,

YBEPEHHO KCIOJIb30BaTh UX B MOBCEAHEBHOM XKH3HU. B ToXe Bpemsi OBiajicHUE
a0CTPaKTHBIMU U JIOTHYECKU CTPOTHMMHU MAaTeMaTUYECKUMHU KOHCTPYKIUSIMU Pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTb YTBEPXKIACHUS,
UCIIOIb30BaTh O00OOIIEHWE UM KOHKPETH3alMio, al0CTparupoBaHUE U aHAJIOTHIO,
dbopMupyeT KpeaTUBHOE ¥ KPUTHYECKOE MBbIIlIIeHHE. B Xo/e u3yueHus anreOpsl U Hayal

MaTeMaTUYECKOr0 aHaIN3a Ha YPOBHE CpeIHEro o01iero oopa3oBaHusi 00ydaronimecs
MOJIy4alOT HOBBIM OMBIT PENICHUs MPUKIAJAHBIX 3a]lay, CAMOCTOSTEILHOTO MOCTPOCHUS

MaTeMaTUYECKUX MOJIEJEH peaabHbIX CUTyalluid U MHTEPIPETALMU MOTyYEHHBIX
pelIeHni, 3HaKOMATCSl C MIPUMEpaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE,
HayKe U B UCKYCCTBE, C BBIJAIOMIUMUCS MAaTEMAaTHYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

VYueOHbIil Kypc anreOpbl 1 HayaJl MAaTEeMaTUYECKOTO aHajau3a o0iaaaeT
3HAUYUTENbHBIM BOCHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIM peanu3yercs Kak depe3
y4eOHBI MaTepuai, CiocoOCTBYIONUN (POPMUPOBAHKUIO HAYYHOTO MUPOBO33PEHUS, TaK
u 4yepe3 crenupuky yuyeOHOl AesTeIbHOCTH, TpeOyIoled caMOCTOsITENbHOCTH,
aKKypaTHOCTH, IPOJIOJKUTENHHON KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH

3a MOJYyYEeHHBIN pe3ybTar.

B ocHoBe Meroauku oOydeHHs ainreOpe W HadajgaM MaTeMaTUYECKOTo aHaln3a
JCKHT JEATSTLHOCTHBIA MMPUHITUTT O0yICHHUS.

B ctpykType nporpamMmel 1o anredpe v HauajiaM aHajinu3a BBIIESIOTCS CIeayIOIne
colepKaTeIbHO-METOIMUECKe JUHUN: «Yucna u  BeUUCIeHUS», «DyHKIUU U
rpadukny, «YpaBHEHHsT M HepaBeHCTBa», «Hayama MaremaTH4yecKoro aHaiuza,
«MHoXecTBa U JiorMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOJIUYECKUE JIMHUU
U3Yy4yaloTCsl Ha TMPOTSHKEHHH JBYX JieT OOy4YeHHs Ha YpPOBHE CpeIHEro oOIiero
00pa3oBaHuUsl, €CTECTBEHHO JIOMOJHSS IPYT Apyra U MOCTENEHHO HACHIIAACh HOBBIMU
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TeMaMu U pasnaenamu. JlaHHBIA yueOHBIH KypC SIBISIETCS MHTETPATUBHBIM, MOCKOJbKY
o0benuHseT B ce0e coAep:KaHUE HECKOJIbKUX MaTEMaTHUYECKUX AUCHUILIMH: anredpa,
TPUTOHOMETPHUSI, MAaTEMATUUECKUN aHau3, TEOPUsI MHOXKECTB U apyrue. [1o mepe Toro
KaK oOyyaromuecsi OBJIaJIeBalOT BCE 0oJiee HIMPOKMM MaTeMaTHYECKHM ammnapaTom,
y HHUX TOCJIEAOBaTEIbHO (POPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTU4YEeCKyI0 MOJENIb pPeaJbHOW CUTyallud, NPUMEHATh 3HAHUS, [OJTYYCHHbIC
B yueOHOM Kypce «AJredpa W Havyajla MaTeMaTHYECKOrOo aHalu3ay, ISl pelieHus
CaMOCTOSITeNIbHO  CcOPMYJIMPOBAHHOM  MaTreMaTH4YeCcKOM  3ajaud, a  3aTeM
UHTEPIPETUPOBATD MOTYYCHHBIN pe3ybTarT.

ConepxkaTenbHO-MeTOANYECKasT JUHUA «Yuciaa u  BBIYUCIEHUS» 3aBEpIIAET
dbopMupoBaHUE HABBIKOB HCMOJIb30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE ObLIO
HA4YyaTO Ha YPOBHE OCHOBHOro oOmiero ooOpazoBanus. Ha ypoBHe cpennero oOiiero
oOpa3zoBaHus 0c000€ BHUMAHUE YIETs€TCsI (POPMUPOBAHUIO MPOYHBIX BHIYUCITUTEIBHBIX
HAaBBIKOB, BKJIIOUAIONIMX B Cce0s HCHOJb30BAaHME pPa3NUyHbIX (OpM  3amucu
JNEUCTBUTENBHOTO YHKCIa, YMEHHE PAllMOHAIBHO BBITIOTHATH JIEUCTBUS C HUMH, JENIaTh
OPUKHUIKY, OLIEHUBATh pe3yibrar. O0ydaronuecs: mojay4atoT HaBBIKA MPUOIMKEHHBIX
BBIYMCIICHUH, BBITIOJTHEHUS JEUCTBUM C YHCIIaMH, 3alITMCAHHBIMU B CTaHIApTHOU dopme,
UCIIOIb30BaHUsI MATEMATUYECKIUX KOHCTAHT, OLICHUBAHUS YMCIOBBIX BHIPAKEHUH.

ConepxkatenbHas  JUHUS ~ «YpaBHEHHUS] W HEPABEHCTBA»  pealu3yercs
Ha MPOTSHKEHUU BCET0 00YUYEHHUs Ha YPOBHE Cpe/lHero ol1ero oopa3oBaHus, MOCKOJIbKY
B KaXJIOM pazjiesie MPOrpaMMbl MPEayCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3ajad.
OOyuaroniyecs: OBJIaJIEBAIOT PA3IMUYHBIMU METOJAMH PEIICHUS LENIbIX, PAIlMOHAIbHBIX,
UppaIMOHATIBHBIX, TTOKA3aTEeIbHBIX, JOrapu(MUUIECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUM,
HEPaBEHCTB U uX cucteM. [loyyeHHbIe yMEHUS UCTIONIb3YIOTCS TP UCCIIEI0BAHNUN (PYHKIIUNA
C TMOMOUIBIO MPOU3BOJHON, PEIICHUM NPUKIAIHBIX 3a/ad M 3a/ad Ha HaxO0XXJICHUE
HAauOOJIBIINX W HAWUMEHBIIUX 3HAaueHUW ¢GyHKIUU. [laHHas cojepkaTenbHas JIMHUS
BKJIIOYAET B ce0sl Takxke (GOpMUPOBAHME YMEHUU BBIMOJHATH pacu€Tsl Mo (hopMmyam,
npeoOpa3oBaHusl 1ENbIX, PAMOHAIBHBIX, UPPANUOHAIBHBIX M TPUTOHOMETPUUECKUX
BBIpQXKEHUMN, a TaK)Ke BbIpaXXEHUMU, coJepKalluX CTereHu u jorapudmel. brarogaps
U3YYEHUIO anre0pamyeckoro Mmarepuajia MPOUCXOIUT JalbHEHIee pa3BUTHE
AITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIILICHUS O0ydaromuxcs, GOPMUPYIOTCS HaBBIKU
NEIYyKTUBHBIX PpACCYXIEHUU, pabOThl C CHUMBOJIBHBIMH (hOpMaMH, MPEICTABICHUS
3aKOHOMEPHOCTEHN U 3aBUCUMOCTEHN B BUJI€ PABEHCTB M HEPABEHCTB. AJredpa npejjiaraet
3¢ heKTUBHBIE MHCTPYMEHTHI JUIsl PEIICHUS] MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4,
HArJISITHO IGMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKHU.

ConepxartenbHo-MeToanueckass  auHug  «DyHkuum u  rpaduku»  TECHO
NeperyieTaeTcsa ¢ APYyruMu JIMHUSAMU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATEIILHOCTh  U3Y4Y€HUs]  maTepuaina. l3yueHue  CTENEeHHOH,
MOKa3aTeIbHOM, JOorapu(PMUYECKO U TPUTOHOMETPUUYECKUX (PYHKIHM, UX CBOMCTB U
rpaMKoOB, HCHOJIb30BaHWE (GYHKIUN IS pelieHus] 3aJad M3 JPYrux y4deOHbBIX
IpPEAMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MATEMaTUYECKUM aHAIM30M, TaK U
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C pelleHueM ypaBHEHUW M HepaBeHCTB. [Ipu »TomM Oosbllloe BHUMaHUE YIEISETCS
GbopMUPOBAHUIO YMEHUSI BbIpaXkaTh (POpMYJaMH 3aBUCHUMOCTH MEXKAY Pa3IMUYHBIMU
BEJIMYMHAMH, UCCIIEIOBATh MOTy4YeHHBbIE (DYHKIMU, CTPOUTH UX rpaduku. Marepuan
COJIep>KaTeNbHOW JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUW M HABBIKOB, IMO3BOJISIONIUX
BbIpakaTh 3aBUCUMOCTH MEXIY BEJIMUMHAMHU B Pa3UyHON (opMe: aHAIUTHUYECKOMH,
rpaduyeckoit u cnoBecHor. Ero nzyuenue cnocoOCTBYET pa3BUTHIO aITOPUTMUUECKOTO
MBIIIJIEHHS, CIIOCOOHOCTH K 000OIIEHUI0 M KOHKPETH3AIUH, UCTIOIh30BAHUIO aHATIOTHI.
ConepxarenbHass  jguHMsS  «Havama  Matemarmdeckoro  aHaiau3a»  IO3BOJISIET
CYIIECTBEHHO pAaCIIUPUTh KPYyr KaK MaTEeMAaTHYeCKUX, TaK W MPUKIATHBIX 3ajad,
JOCTYIHBIX OOy4YarolUMCs, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh HCCIIEIOBATh U
CTpouTh Tpaduku (yHKIUN, ONpeAessiTh UX HauOOJbIINE U HAUMEHBIIHNE 3HAYCHHS,
BBIYUCIIATD IJIOMAaA  QuUryp M OOBEMBI T, HAXOAUTh CKOPOCTH U YCKOPEHUS
nporieccoB. CopaepkaTenbHass JHUHHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH TOCTPOCHUS
MaTeMaTHYECKUX MOJIeNIed peallbHbIX CHUTYallMil, HaXOXXJACHUS HAWIYUIIEro pPEelICHUs
B MPHKIAIHBIX, B TOMUYHCIE COIMATIbHO-DKOHOMHYECKHUX, 3a/a4aX. 3HAKOMCTBO C
OCHOBaMHU MAaT€MaTUYECKOT0 aHAIu3a CIOCOOCTBYET Pa3BUTHUIO a0CTPaKTHOTO,
(GbopMaTbHO-JIOTHYECKOTO ¥ KPEATUBHOTO ~ MBIIUICHUSA,  (OPMUPOBAHHUIO  YMEHHUM
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTeMaTHKUM B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaronuecs y3HAIOT O BBIJIAIOUIMXCS Pe3yJbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HayKH, U UX aBTOpax.

ConepxatenbHO-MeTOAMYECKass JUHUS «MHOXKECTBa W JIOTHKa» B OCHOBHOM
MOCBSIIEHA dJIEMEHTAM TEOPUH MHOKECTB. TeOpeTHKO-MHOKECTBEHHBIE MPEICTaBIICHUS
NPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKH U MpeasiaraloT Hauboliee
YHUBEPCAJIbHBIN $I3BIK, OOBEUHAIONIUMN BCE pa3feibl MAaTEMAaTUKU U €€ MPUIOKECHUM,
OHHM CBSI3BIBAIOT pa3Hble MaTEMATHUYECKUE AUCIUIUIMHBI B eauHoe Ienoe. I[loatomy
Ba)KHO J1aTh BO3MOXHOCTh 00Yy4aroeMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHKHU U UCTIOJIH30BaTh €T0 IS BHIPAKCHUS CBOUX MBICIIEH.

B yueOHOM Kypce «Anredpa v Hayajga MaTeMaTUYECKOTO aHaln3a» MPUCYTCTBYIOT
TaKX€ OCHOBBI MaTeMaTHUYECKOT'0 MOJCIUPOBAHMS, KOTOPHIE MPHU3BaHbI CHOPMHUPOBATH
HABBIKU TOCTPOCHUSI MOJIEJIEH peaNlbHbIX CHUTYallMii, HCCIEIOBAHUS 3TUX MOJeNeH
C TIOMOINBIO ammapara anreOpbl U MaTeMaTHYeCKOro aHajvW3a W HMHTepIpeTaruu
MOJIYYEHHBIX pe3yJabTaToB. Takue 3aJaHusl BIUIETEHbl B KaXIbId M3 pa3/ielioB
IpOorpaMMbl, MOCKOJIbKY BECh MaTepuanl y4eOHOro Kypca IIHPOKO HCIOJIb3YyeTCs
JUIS pellieHWsl TMPUKIAIHBIX 3a7ad. Ilpu peleHur peanbHBIX MNPAKTHYECKUX 3aaad
oOyyaromuecs: pa3BUBAIOT HAOIIOIATEIBHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCMIOJB30BaTh aAHAJIIOTHIO, 0000IaTh © KOHKPETHU3MPOBATH
npobnemMy. JlesTeapHOCTh 10 (GOPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIATHBIX 3a7ad
OpraHU3yeTCsl B MPOIECCe U3YyUYEHHUSI BCEX TeM y4eOHOTo Kypca «Ausredpa U Hadaia
MaTeMaTHYECKOTO aHaJH3a.

OO111ee yncIo YacoB, peKOMEHI0BAHHBIX IS U3y4YeHUs1 yueOHOro Kypca «Anredpa
¥ Havajia MaTeMaTH4ecKoro aHanusa», — 170 gacoB: B 10 kmacce — 68 gacoB (2 yaca
B Heneno), B 11 kimacce —102 gaca (3 yaca B HeZel0).
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COIEPKAHUE OBYYEHUASA

10 KJIACC
Yucsia v BbIYUCICHUS

Panmonanbueie uncina. OOBIKHOBEHHBIE U JECATHYHBIE JApPOOH, MPOIICHTHI,
OECKOHEUHbIE MepUuoauYecKue Apodu. Apudmernyeckue onepanuu ¢ paluoOHAIbHBIMU
yucjaaMu, mpeoOpa3oBaHUs YUCIOBBIX BhIpakeHUi. [Ipumenenne npobdeil 1 mpoleHToB
JUISL pEIICHHS TPUKJIAAHBIX 33J1a4 U3 PA3JIUYHbBIX OTPACIIEH 3HAHUN U PEAIbHOMN KU3HU.

[eiictButenpHble  yucina.  PanuoHalibHBIE W UPPAlMOHAIIBHBIE  YHCIA.
Apudmernueckue omepanuu ¢ JACHUCTBUTENbHBIMU  uuciamMu. [IpubmmxEéHHbIC
BBIYMCIICHUS, IPABUJIA OKPYTJIEHUS], TPUKUIKA U OLICHKA PEe3yIbTaTa BEIYUCICHUM.

Crenenb ¢ nensiM nokaszatenem. CtanmaptHas ¢opma 3anucH JAEUCTBUTEIHBHOTO
yucia. Hcnonp3oBanue mnoaxonsimiel (opMbl 3amucu  JEWCTBUTEIBHBIX  YHCEIN
JUISL PELICHUS TPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHBIX.

Apudmerrueckuil KOpeHb HaTypaJibHOUM cTeneHu. JlelcTBus ¢ apudpMeTHIeCKUMU
KOPHSIMH HaTypaJbHON CTENICHH.

CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTaHTE€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUSA U HEPABEHCTBA

ToxnecTBa ¥ TOXKJIECTBEHHBIE MPEOOPA30BAHMUSL.

IIpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPKECHU . OcCHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHEHUA. HepaBeHCTBO, pelieHrne HepaBeHcTBa. MeToa
WHTEPBAJIOB.

Pemienue nenbix u ApoOHO-paIlMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenre nppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenune TpuroHOMETpUYECKUX YPABHEHUN.

[IpumeHeHre ypaBHEHUI U HEPABEHCTB K PEHICHUIO MATEMaTUYECKUX 3a/1a4 U 3a]a4
U3 Pa3JIMYHbBIX 00JACTel HAYKU U PEabHOM KU3HH.

DYHKUUHN U TPaPUKH

Oynkuus, crnocodwl 3ananus Qynkuuu. ['paduk dyskiuu. Bzaumuo oOpatHbie
GyHKUIUU.

OOsacte ompeneneHus M MHOXKECTBO 3HaueHW ¢GyHkuuu. Hynu ¢yHKuumu.
[TpomexyTKkH 3HAKOTIOCTOSAHCTBA. YETHBIE M HEUETHBIE (QYHKIIUH.

CreneHHas (yHKLIHMS C HAaTypaJIbHBIM H LIEJIBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpadMK KOPHS N-0il CTEMEHHU.

Tpuronomerpuyeckas OKpyKHOCTb, OIIPEAEIEHUE TPUTOHOMETPUYECKHUX (DYHKIIHIA
YHUCJIIOBOI'O apTyMEHTA.

Hauyaysa MaTeMaTH4eCKOI0 aHAJIN3a
[TocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHUs MOCIIEAOBAaTEILHOCTEH. MOHOTOHHEBIE
ITOCJICIOBATEIBHOCTH.
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Apudmerrueckass U TEOMETpUYECKas mporpeccuu. beckoHeyHO yObIBaromias
reomeTpudeckass mporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKON
nporpeccun. opmyna ciokHBIX IPOLEHTOB. Mcnonb30BaHue NPOrpeccuu sl pelieHus
peanbHbIX 3aJ1ay MPUKIAJHOTO XapaKTepa.

MHoxecTBa M JIOTUKA
MHoxecTBO, oOmepalii HajJ MHOXecTBamu. Jluarpammbl  Oisiepa—BeHHa.
[IpumeHEHNE TEOPETHUKO-MHOXKECTBEHHOIO —armapara i OINHUCAHUS  PEaAIbHBIX
MPOLIECCOB U SIBJICHUM, MPU PELICHUH 3a7a4 U3 JPYTUX yUeOHBIX MPEIMETOB.
Onpenenenue, TeopemMa, CIeICTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia v BbIYUCJIEHUS
Harypanbnbie u nensie uncna. [IpuzHaku Ae1MMOCTH HENBIX YUCEIT.
Crenenb ¢ palliOHAIBHBIM MMOKa3areneM. CBONCTBA CTEIECHU.
Jlorapudwm uncna. JleciTUUHbIE U HATYPaTIbHBIE JIOTapU(MBI.

YpaBHeHHs M HEPABEHCTBA

[IpeoOpa3zoBaHuEe BBIPAKEHUM, COJIEPKAILNX JIOTapU(PMBI.

[IpeoOpa3zoBaHue BBIpAXEHUH, COAEpP)KALIUX CTENEHM C  palOHAJIbHBIM
II0OKAa3aTelIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3zaTenbHble YpaBHEHUS U HEPABEHCTBA.

JlorapupmMuyeckue ypaBHEHUS 1 HEPABEHCTBA.

Cucrembl JTUHEHHBIX ypaBHEHUHN. PenieHne MpUKIagHBIX 3a7ad C HOMOIIBIO
CHUCTEMBI JIUHEHWHBIX YPABHEHUM.

CucTeMBl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEILICHUIO MATEMAaTUYECKUX
3a/1a4 ¥ 3a]a4 U3 pa3IMYHbIX 00J1acTell HAYKU U PeaIbHON KU3HU.

DYHKUUHN U TPaPUKH

Oynkuus. Ilepuoamueckue ¢yHkuu. [IpomMexyTku MOHOTOHHOCTH (DYHKIIMH.
MakcuMyMbl 1 MUHUMYMBI QyHKIMU. HanOonbiee 1 HauMeHblliee 3HaueHue QyHKIUU
Ha MMPOMEKYTKE.

Tpuronomerpuueckue GyHKIIMHU, UX CBOUCTBA U rpadUKH.

[lokazatenbHass u Jsorapudpmudeckas QyHKIHH, HX CBOMCTBA U TpaduKH.

Ncnons3oBanue rpagukoB GyHKIUHI 15 pelIeHUs] YPaBHEHUHN U TMHEHHBIX CUCTEM.

Ucnonw3oBanue rpadukoB GyHKIUH I HUCCIENOBAHUS TMPOILECCOB U
3aBUCHUMOCTEH, KOTOpbIE BO3HHUKAIOT NPH pEIICHUH 3a7ad W3 JAPYruX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

Hauana maTeMaTH4eCKOro aHAJIM3a
HenpepbiBuble ¢GyHKIMU. MeTon HMHTEPBAJIOB [JIsi PEIICHUS HEPABEHCTB.
[TpousBoanas pynkuuu. I'eomerpuyeckuii u Gu3nuecKuil CMbICT MPOU3BOJTHOM.
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[IpousBoanbie 3neMeHTapHbIX QyHKIUNH. DOpMyIbl HAXOXKIESHUS] TPOU3BOTHON
CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKITUH.

[IpuMeHeHue MPOU3BOAHON K HCCIENOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoskaeHre HanOoIbI1ero ¥ HAMMEHBIIIETo 3HaYeHUsT PYHKIIMU Ha OTPE3KE.

[IpumeHeHne MPON3BOAHOM I HAX0XKACHUS HAWITYYIIErO PEIIEHUS] B TPUKIAHBIX
3a/a4ax, JAJisl ONpeeeHus: CKOPOCTHU Ipoliecca, 3aJJaHHOro (GOopMyIoi Uil rpauKOM.

ITepBooOpa3znas. Tabnauia nepBooOpa3HBIX.

WNurterpan, ero reomerpudyeckuii u ¢usndeckuili cMmbici. Beruucienue uHTErpana
no ¢popmyine Hrerorona—JleiiOnuia.

NPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kiaacce 00ydaronuics MoayquT CIEAYIOIINE MPEeIMETHBIC
pe3yJIbTATHI:

Yuciaa 1 BLIYUCJICHUA:

OTICPUPOBATH MOHATHSIMHM: PAITMOHATIBHOE U ACHCTBUTEILHOE YMCII0, OOBIKHOBEHHAS
U JeCcSITUYHAs APOOb, MPOILIEHTHI;

BBITIOJIHATE apu(PMETHUECKHE OIepalii ¢ palldOHAIbHBIMUA U JACHCTBUTEIbHBIMU
YHCJIaMU,

BBITIOTHATH TPUOIMKEHHBIE BIUYMCICHUS, UCTIONB3YSI MPAaBUIa OKPYTJICHUS, 1€J1aTh
NPUKHUJIKY U OLIEHKY Pe3yJbTaTa BHIUYMCICHUT;

OTIEpUPOBATh MOHATHUSIMU: CTEMEHb C IEJBbIM IOKaszaTejaeM, CTaHaapTHas dopma
3alMUCU  JEUCTBUTENBHOTO YHCIa, KOPEHb HATypaJlbHOW CTENEeHHU, HCIO0JIb30BATh
NOAXOAANIYI0 (OpMY 3aITUCH AEUCTBUTEIBHBIX YUCEN JJISl PEIICHUS MPAKTUYECKUX 3a/1a4
U TIPEJICTaBJICHUS JTaHHBIX;

ONEepUPOBATh MOHSITUAMH: CUHYC, KOCMHYC W TaHI€HC IPOU3BOJBHOrO YyIJa,
UCIIOIb30BaTh 3aMKUCh MPOU3BOJBHOIO yIjia udepe3 OOpaTHbIE TPUTOHOMETPUUYECKHUE
byHKIMH.

YpaBHeHHs M HEPABEHCTBA:

ONEPUPOBATh NOHATHUAMH: TOXKAECCTBO, YPABHEHHE, HEPABEHCTBO, LEJIOE,
palOHAIIBHOE, HUPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPAaBHEHHE;

BBINIOJIHATH NPe0oOpa3OBaHMsl TPUTOHOMETPUYECKUX BBIPAKEHUI M pemarh
TPUTOHOMETPHUYECKNE YPABHEHUS;

BBIIIOJIHATh MPe0oOpa3oBaHUsl UENbIX, PAaUUOHAIBHBIX W HUPPALMOHAIBHBIX
BBIPDQ)KEHUN W PEIIATh OCHOBHBIE THIIBI LEJIBIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
YPaBHEHUW 1 HEPABEHCTB;

IIPUMEHSTh YPAaBHEHUS M HEPABEHCTBA [UIA PEIICHUS MAaTEMaTHYECKUX 3a7ad U
3a/1a4y U3 pa3auvHbIX 001acTel HAYKH U peajbHOM KU3HU;

MOJIEJIMPOBAaTh pealbHbIE CUTYALIMH Ha SI3bIKE aJIreOpbl, COCTABIATh BBIPAKEHUS,
YPAaBHEHHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJauM, HCCIENOBATh IOCTPOCHHBIE MOJEIIH
C MCIOJIb30BaHUEM amnmnapara ajareOpsl.
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DYHKUUM U TPaPUKH:

ONEpUpOBaTh TMOHATUAMM: (YHKIMS, CHOCOObI 3akaHus (QYHKIUH, 00JacTh
OTpeNIeNICHHUs] U MHOYXECTBO 3HaUeHUU QyHKIMU, rpaduk PyHKIUHU, B3AUMHO OOpaTHBIE
byHKINY;

OMEPUPOBATH TMOHITUSMU: UYETHOCTb W HEYETHOCTh (YHKIMHU, HYIU (GYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

UCIIOJIB30BaTh TpauKu PYyHKIMM 17151 pelIeHUs] ypaBHEHUI;

CTPOUTh W YHUTaTh rpadUKd JHUHEHHON (YHKIMHU, KBaAPATUUYHOU (YHKIIUH,
CTENEHHON (PYHKIMU C LENbIM IT0Ka3aTeIeM;

UCIIOJIB30BaTh Tpapuku GYHKIUN ISl UCCIEAOBAaHUS MPOIECCOB U 3aBUCUMOCTEN
IpU PEIICHUHU 3a/lady W3 JAPYrUX YYEOHBIX MPEIMETOB M PEATbHOM >KM3HU, BHIPAXKATh
(opMynamMu 3aBUCUMOCTH MEKy BETMUYMHAMMU.

Hauvana MaTeMaTH4eCKOro aHAJIU3A:

OTIepUpOBaTh  MOHATHUSMHU:  TOCJIENOBATEILHOCTh,  apumeTHdeckas |
reOMETpUYECKast MPOTPECCUU;

OTIepUPOBATh MOHATUSAMU: OECKOHEUHO yOBIBAIOIIASI TEOMETPUIECKAs IPOTPECCHS,
cyMMa OECKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON TPOTrPECCHUH;

3aJ1aBaTh MOCJIEI0OBATEILHOCTH PA3TUIHBIMUA CITOCOOAMU;

WCIIOJI30BAaTh CBOWCTBA TIOCIICOBATEIPHOCTEH W TPOTPECCHM IS PEIIeHUs
peaNbHBIX 33]1a4 MPHUKJIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA:
OIICPHUPOBATH INOHATUAMMA: MHOXKCCTBO, OIICpallii Haad MHOXKCCTBAMM,
HCIIOJIBb30BAaTh TCOpeTHKO-MHO)KeCTBeHHbeI arrapar 1jid OIMUCaHuA PCalibHBIX
IMponcCCOB U HBHGHHfI, IIpH PCUHICHUHU 3aJ1a4 U3 JIPYTUX y‘-Ie6HbIX npcamMETOB,
OIICPHUPOBATH TOHATHAMU: OIIPCACICHUC, TCOPEMA, CICACTBUC, JOKA3aTCIILCTBO.

K koniy o6yuenus B 11 kiaacce 00ydaroniuics moayquT CIEIYIOMINE MPEeIMETHbIC
pe3yJIbTaTHI:

Ymnciia U BLIYUCIICHNS:

ONEPUPOBATH MOHATHUSIMU: HATypaJbHOE, IE€J0€ YHUCIIO0, UCIOJIb30BATh MPU3HAKU
JETUMOCTHU TEIbIX YUCEN, PA3JIOKEHHUE YUCIA HA MPOCThIE MHOXUTEIU JJISI PEUICHUS
3azay;

ONEPUPOBATH MOHITUEM: CTETIEHb C PAlIMOHAJILHBIM [MOKA3aTEeIIeM;

OMEepUPOBATh MOHATUSIMU: JiorapudM YHCIA, JECITUYHBIE UM HaTypaJlbHBIC
Jorapu@mel.

YpaBHEHUS U HEPABEHCTBA:

MPUMEHSTh CBOWMCTBA CTEMEHU JJIsi MPeoOpa3oBaHMs BHIPAXKEHUM, OMEPUPOBATh
MOHATUSIMHU: TIOKA3aTEJIbHOE ypPaBHEHUWE W HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIBI
MOKA3aTEbHBIX YPABHECHUN U HEPABEHCTB;

BBITIOJTHSATH MPE0OPa30BaHUS BEIpaXKEHUMN, COAEPKAIIMX JOoTapru(Mbl, ONIepUpPOBAThH
HNOHSATUSIMU: JIOTApU(PMUUECKOE yYpaBHEHHE M HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIbI
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Jorapu(pMuYecKrX ypaBHEHHN U HEPABEHCTB;

HAaXOJUTh PEIICHUS MPOCTEHITUX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUPOBATH TMOHATUAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUU U €€ pEIICHHUE,
VCIIOJIb30BATh CUCTEMY JINHENHBIX YPABHEHUN JIJIS PEIICHUS NPAKTUYECKUX 3a]1a4;

HAaXOJWUTh PEIIEHUS NPOCTEUIINX CHUCTEM M COBOKYIHOCTEW paIllMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

MOJIEIUPOBATh pealibHble CUTyalluu Ha SI3bIKE alareOpbl, COCTABIISITh BHIPAKECHMUS,
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3aJa4d, UCCIENOBATH MOCTPOCHHBIE
MOJIETIM C UCTIOJIb30BAaHUEM alrapara ajareopsl.

DYHKUUM U TPaPUKH:

ONEPUPOBATH MOHITUSMHU: NTEPUOAUYECKAS PYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
GyHKIMU, TOYKH DSKCTpemMyma (QYHKIUH, HauOOJblIee M HAUMEHbIlee 3HAYeHUs
(GYHKIIMU HAa TPOMEXYTKE, UCIMOJIB30BATh UX JIJISl UCCIAENOBaHUS (PYyHKIIMH, 3aJaHHOU
rpaduKom;

OMEepUpPOBATh  MOHATUAMH: TpauUKH  TOKa3aTeNbHOM,  JOTapuPpMUUECKOM
U TPUTOHOMETpUUYECKUX (YHKIMH, M300pakaTh UX Ha KOOPAMHATHON IUIOCKOCTH U
UCIIOIb30BaTh JJIsl PEIICHHs] YPaBHEHUI U HEPABEHCTB;

n300paxaTh Ha KOOPJWHATHOM IUIOCKOCTH TrpadUKd JUHEHHBIX YpaBHEHUU
Y UCIIOJIb30BaTh UX JJIs PEUICHUS] CUCTEMBI JIMHEHHBIX YPaBHEHU;

UCIIOJIB30BaTh Tpapuku GYHKIUN JIs1 UCCIEA0BAaHUS MPOIECCOB U 3aBUCUMOCTEN
U3 IPyTUX Y4EOHBIX JUCHUILUINH.

Hauana maTeMaTH4eCKOro aHAJIM3Aa:

OMEpUPOBATh TMOHATUSAMM: HENpepbiBHASA (YHKIUA, NOPOU3BOAHAsS (YHKIIUH,
UCIIOIb30BaTh T€OMETPUUYECKUN M (DU3UUYECKUN CMBICI MPOU3BOJHOM I pPEIICHUS
3a1ad;

HaXOJUTh TPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIUNA, BBIYUCISATH MNPOU3BOIHBIC
CYMMBbI, TPOU3BEICHUS, YACTHOTO (DYHKIU;

MCIIOJIB30BaTh MPOU3BOAHYIO ISl HMCCIEAOBaHUA (PYHKIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSITh PE3YIbTAThl HCCIENOBAHUS K MOCTPOEHUIO TPa(UKOB;

WCMOJIb30BaTh  MPOU3BOJHYK) I  HAXOXKAEHUS  HAWIYYIIEr0  PELICHUS
B MIPUKJIAJIHBIX, B TOM YHCJIE COUUATBHO-3KOHOMUYECKUX, 33/1a4aX;

OMEPUPOBATH MOHATUAMHU: IEPBOOOPA3HAS U UHTErPaJl, TIOHUMATh T€OMETPUUYECKUI
U (PU3UYECKUN CMBICT MHTErpaia;

HaxXOJWTh NEPBOOOpPA3HBIE SJIEMEHTAPHBIX (YHKIMH, BBIUMUCISATH HHTErpal
no ¢popmyne Herorona—JleliOnuia;

pelmarh NPUKIAAHBIE 3aJayd, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOIO U
(u3HUECKOro Xxapakrepa, CpeCTBaAMU MaTEMaTUYECKOIO aHAIU3a.

16



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
HaumenoBanue pazaena  |[KonnuectBo OCHOBHOE cOoAEepKaAHUE OcHOBHBIE BUJIBI ACSATEIIBHOCTU
(Tembl) Kypca 4acoB oOyyarommxcst
MHO)€eCcTBa pallMOHATBHBIX 14 MHoxkecTBO, onepanumn Hcnoab30BaTh TEOPETUKO-

U JICHCTBUTEIIHHBIX YUCEIL.
ParmoHabHbIe ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOKECTBaMu. /[narpammel
Diuinepa—BenHa.

Panmonanbubie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHBIE APOOH, IPOLICHTHI,
OeCKOHEUHbIE IEPUOIUUECKUE APOOH.
ApubmeTnyeckue onepauu

C pallMOHAJIBHBIMH YK CJIaMH,
npeoOpa3oBaHUs YUCIOBBIX
BbIpakeHui. [I[puMenenue apodeit u
MIPOLEHTOB JIJI PELICHUS MTPUKIATHBIX
3a71a4 U3 Pa3JIMYHbBIX OTPACIIEN 3HAHUI
Y PEabHOM KU3HU.

JlencTBUTENIbHBIE YHCIIA.
PanmonanbHbIe M MppalOHATbHbBIE
yucia. ApupMeTudecKkue onepanun

C JEUCTBUTEIIbHBIMU YHUCIIAMU.
[TpubnmxkEHHbBIE BRIUUCICHHUS, TPABUIIA
OKpYIJIEHUS, IPUKUAKA U OLICHKA
pe3yJbTaTa BHIYUCIEHUMN.

MHO>KECTBEHHBIN ammapar

JUIS1 OTIMCAHUs X014 PEIICHUs
MaTeMaTU4YECKHX 3ajay, a TAKKe
peabHBIX MPOIIECCOB U SIBJICHUI,

MpU PEIICHUU 33/1a4 U3 APYTrUxX
y4eOHBIX TPEAMETOB.

OnepupoBaTh NOHATHSIMM:
palroHaIbHOE YHCITO, NEUCTBUTEIHHOE
YHCII0, OOBIKHOBEHHAS JPO0b,
JeCATUYHAS APOOb, TPOLICHTHI.
BoinoaHaTs apudmeTruiecKue
oTepaluu ¢ palMOHAIBHBIMU U
JEUCTBUTEIHLHBIMH YHCIIAMU,
MPpUOIKEHHBIC BEIYUCICHHUS,
UCIIOIb3YS MPaBUIIa OKPYTIICHHUS.
JesaTh NPUKHUIKY U OLIEHKY
pe3yabTaTa BIYUCICHUM.
OnepupoBaTh NOHSITUSIMHU:
TOX/IECTBO, YpaBHEHUE, HEPABEHCTRBO;
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ToxnecTBa U TOXIECTBEHHbIE
npeoOpa3oBaHus. Y paBHEHHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pellieHne
HEpaBeHCTBAa. METO NHTEPBAJIOB.
Pemienue nensix u gpoOHO-
pallMOHANIbHBIX YPABHEHUN U
HEPaBEHCTB

LEJIO€ U PAllMOHAJIbHOE YPABHEHHUE,
HEPAaBEHCTBO.

BbInoJHATH Mpeodpa3oBaHMsl LIETBIX
Y PAIllMOHAIBHBIX BBIPAKECHUH.
Pemiats OCHOBHBIE THUIIBI 1IEJIBIX
MPPalUOHAIBHBIX YPABHCHUH U
HEPABEHCTB.

IIpumMeHSATH palliOHATBHBIE
YPaBHEHUS U1 HEPABEHCTBA

JUJIS pEIIEHUsT MaTeMaTHYECKUX 3aj1a4
W 3aJ1a4 U3 pa3InuHbIX 00acTel HAyKu
U pEATbHOU KU3HU

Oynkuuu 1 rpaduku. CTeneHb
C LETIBIM MMOKa3aTeIeM

@OyHKIMSA, CIOCOOBI 3a1aHUs PYHKIUU.
B3aumnuo oOpatubie pynkuuu. I'padux
GyHKUIUU.

OOGnacTth omnpeieieHuss 1 MHOKECTBO
3HaueHui pyHkuu. Hynu pyHkuum.
[IpomexyTKH 3HAKOITOCTOSIHCTBA.
YErHble U HEUETHBIE (DYHKIIMH.
Crenens ¢ 1enbIM M0Ka3aTelIeM.
CrangaptHas hopMma 3amucu
JICUCTBUTEIILHOI'O YHCJIA.
Ucnonb3oBanue noaxosiiei Gopmsl
3aMKCH IEUCTBUTEIBbHBIX YUCEI

JUTSI pELIeHUs MPAaKTUYECKUX 3a/1a4

U TIPEJICTABJICHUS JaHHBIX.

OnepupoBathb NOHATUAMM: QYHKIIUS,
crocoObl 3a1aHusl PYHKIIUU, B3AUMHO
oOpatHble PyHKIIUH, 00TACTH
OTpEe/IeNICHHS] U MHOKECTBO 3HAUCHU N
byukiuu, rpaguk QyHKIUN; YETHOCTD
U HEYETHOCTh (DYHKIUU, HYITU
GyHKIUU, TPOMEKYTKU
3HAKOIMOCTOSTHCTBA.

BoinosHATH npeodpa3oBanus
CTETNICHEN C LIEJBIM [OKA3aTEIIEM.
Ucnonb3oBath cTanapTHyio hopmy
3aMuCH AEHCTBUTENHHOTO YHCIIA.
DopMyIMPOBATH

U WLJIIOCTPUPOBATH rpaduuecKu
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CrenenHas QyHKIHS C HATypaJIbHBIM
U 1IeJIBIM IoKa3aTreiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENEHHOW (PYHKIUU.
Beipaxatb popmyamMu 3aBUCUMOCTH
MEXAY BETUUUHAMH.

Hcnoab3oBath HU(PPOBHIE pecypChl
JUIs1 TOCTPOCHUS TPaPUKOB QyHKIIUU

Y U3YUYEHHUS UX CBOWCTB

ApudmeTnueckuil KOpeHb
n—OW CTETICHH.
WppanmoHaibHbIe ypaBHEHHS
1 HEpaBEHCTBA

18

Apudmernueckuit KOpeHb
HAaTypaJabHOM CTENEHHU. [lencTBust

¢ apuMETHUECKUMH KOPHSIMU n—OU
CTEIIEHU.

Pemenune nppauMoHaIbHbIX YPABHEHUMN
Y HEPABEHCTB.

CaoiicTBa u rpaduk KOpHs n-oi
CTEIIEHU

DopMyJIMPOBATH, 3AIIUCHIBATH

B CMMBOJINYeCKOi popme

Y WIIKCTPUPOBATH IPUMeEPaMHU
CBOMCTBA KOPHS 1-OU CTETICHHU.
BoinosHaTh npeoOpazoBaHus
VMPPAlHOHAIBHBIX BHIPAKECHUN.
Pemrars OCHOBHBIE THUIIBI
VPpalHOHAIBHBIX YPABHEHUM

Y HEPABEHCTB.

IIpuMeHATDH 1151 peleHust
Pa3JIMYHBIX 32124 UPPALIUOHATIbHBIC
YPaBHEHUS U HEPABEHCTBA.
CTpoutb, YuTaATh rpaduK KOpHS 1-OU
CTETICHU.

Hcnoab3oBath nndpoBbie pecypchbl
JUIs1 TOCTPOCHUS TPaPUKOB (QyHKIIUI
Y U3YUYEHHUSI UX CBOWCTB
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DOopMYyJIBI TPUTOHOMETPUMU. 22 CuHycC, KOCUHYC ¥ TAHT€HC YHCJIOBOTO OnepupoBaTh NOHATHAMHU: CUHYC,
Tpuronomerpruueckue aprymeHTa. ApKCHUHYC, apKKOCHHYC KOCUHYC Y TAHT€HC MPOU3BOJIBHOIO
YpPaBHEHUS Y ApKTaHTE€HC YUCIIOBOTO ApTyMEHTA. yTia.
Tpuronomerpuueckasi OKpy,HOCTb, Hcnoab30BaTh 3anuch
ONPEAEIECHUE TPUTOHOMETPUUECKUX MPOU3BOJILHOTO yIJia yepe3 0OpaTHbIE
(GyHKIUI YUCIOBOTO apryMEeHTA. TPUTOHOMETpUUECKHE (PYHKIUU.
OCHOBHBIE TPUTOHOMETPUYECKUE BoinoaHATH Npeodpa3oBaHus
dbopmyibl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUMU.
TPUTOHOMETPUYECKUX BBIPAKECHUMU. PemiaTe OCHOBHBIE TUIIBI
Pemenne TpuroHomMeTpuyeCcKnux TPUTOHOMETPUYECKUX YPABHEHHU I
YpaBHEHUM
[locnenoBaTenbHOCTH 5 [TocnenoBaTenbHOCTH, CIOCOOBI OnepupoBarb NOHATHSIMM:

U IPOTPECCUU

3a/1aHus TTOCIEA0BaTEILHOCTEN.
MOHOTOHHBIE TIOCJIEI0BATEIHLHOCTH.
Apudmernyeckas U TeOMETpUUECKast
nporpeccun. beckoHeuHO yObIBaroias
reOMETPUYECKasi IPOrPECCHS.
CyMMa OecKOHEUHO yObIBaroLIei
F€OMETPHUUYECKOUN TPOrPECCUM.
dopmyJia CIOKHBIX TPOIIEHTOB.
Hcnonw3oBanue nporpeccuun

JUTSL pEeIIeHUs] pealbHbIX 3a71a4
MPUKJIIATHOTO XapaKTepa

MOCJIeI0BATEHLHOCTD,
apudMeTHIecKas U TeOMEeTpUIecKast
nporpeccun; 0ECKOHEUYHO YObIBaroIIas
reoMeTpUYecKasi Iporpeccus, CyMma
OecKOHEUHO yObIBaroIen
F€OMETPUYECKON MPOTrPECCUM.
3agaBaTh 10OCIEA0BATEILHOCTH
Pa3IMYHBIMU CIIOCOOAMH.
IIpumMeHATH GopMyy CIOKHBIX
NPOLEHTOB /IJIfl pelleHus 3a1a4

U3 pEAIbHOM MPAKTUKU

(C UCTI0JIB30BAHHEM KAJIBKYJISITOPA).
Hcnoab3oBaTh cBOMCTBA
MOCJIeI0BaTEILHOCTEN U MPOTpeccuil
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JUUISL pEIIeHNs peabHbIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

[ToBTOpEeHME, 0000MIIEHNE, 3 OCHOBHBIE IOHATHS Kypca anreopbl I[IpuMeHATH OCHOBHBIC TIOHSITHS Kypca
CHUCTEeMAaTH3aIMs 3HAHUH ¥ HayajJ MaTeMaTHYCCKOr0 aHaIu3a anreOphl M Ha4aJl MATEMaTHICCKOTO
10 xnacca, o6001IeHNE aHajy3a JUIs perieHus 3aaaq
U CUCTEMAaTH3aIMs 3HAHUI U3 peaThbHOU KU3HU U IPYTUX
IIKOJIbHBIX TACIUILTINH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC

HaumenoBanue pazaena  |KommuecTBo OCHOBHOE coEp)KaHUE OCHOBHBIE BUJIBI ACSATEIBHOCTH
(Tembl) Kypca 4acoB oOyyJaromuxcs
CreneHsb ¢ pallMOHATbHBIM 12 CreneHb C paluoOHaIbHBIM DopMyJIMPOBATH, 3ANIUCHIBATH

[IOKa3aTEIIEM.
[loka3aTenbHast pyHKIUA.
IToka3zaTenbHbIe ypaBHEHUS
1 HEPaBEHCTBA

nokaszareneM. CBOMCTBA CTENIEHMU.
[IpeoOpazoBanue BeIpaKEHU,
COJEPIKAINX PALIUOHAIBHBIE CTETICHHU.
IToka3arenbHble ypaBHEHUS

Y HEPABEHCTBA.

[Toka3zaTenbHas QyHKIUS, €€ CBOWCTBA
U rpaduk

B CHMBOJINYECKOM (popme

Y WLIKCTPUPOBATH IPUMEPaAMHU
CBOMCTBA CTEIICHH.

IIpuMeHATH CBOIICTBA CTENICHU

JUTs TpeoOpa30BaHus BEIPAKEHU.
DopMyIMPOBATH

Y WLIKCTPUPOBATH rpaguuecKu
CBOMCTBA MIOKA3aTEIbHON (PYyHKIUU.
Pemrars OCHOBHBIE THUIIBI
MOKA3aTeNbHBIX YPABHEHU

Y HEPABEHCTB.

Hcnoab3oBath HU(PPOBHIE pecypChl
JUIs1 TOCTPOEHUS TPaPUKOB QyHKIIUI
Y U3YUYEHHUSI UX CBOWCTB

Jlorapudgmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHHS
1 HEpaBEHCTBA

12

Jlorapudm uncna. JlecaTuanbie
U HaTypaJIbHBIE JTOTapU(PMBI.
[IpeoOpazoBanue BIpaXKECHUH,
COJIepIKaIllUX JOrapu(Msl.
Jlorapudmuyeckue ypaBHEHHs
Y HEPABEHCTBA.

DopMyJIMPOBATH, 3AIIUCHIBATH

B CUMBOJIM4YecKoii popme

Y WLIKCTPUPOBATH IPUMeEPaAMHU
CBOMCTBa Jorapudma.

BoinosHaTh peoOpazoBaHus
BBIpaXKEHUM, COACPIKAIINX JIOTAPUDMBI.
DopMyIMPOBATH
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Jlorapudmuueckast GpyHKIUS, €€
CBOMCTBA U Tpauk

U WIJIOCTPUPOBATH rpaduyecku
CBOMCTBA JIOTapU(PMUUECKON PYHKIIUH.
Pemrars OCHOBHBIE THUIIBI
JorapuMUYECKUX ypaBHEHUN

Y HEPABEHCTB.

Hcnoab3oBath nndpoBbie pecypchbl
JUISl TOCTPOEHUS TpaPUKOB (QyHKIIUI

Y U3y4YECHUs UX CBONCTB.
3HAKOMUTBHCS ¢ UCTOPUEH PAa3BUTUSA

MaTeMaTUKH
Tpuronomerpuueckue Tpuronomerpuueckue GyHKIIUHU, UX OnepupoBarthb
(GyHKIIUU U UX TpauKH. CBOMCTBA U TpauKH. MOHSATUEM TIepuoandecKast QyHKIIUS.
Tpuronomerpuueckue [IpumMepbl TPUTOHOMETPUYECKUX CTpoutb, aHAJIM3HPOBATD,
HEpaBEHCTBA HEPaBEHCTB CPaBHUBATH I'paPUKU

TPUTOHOMETPUUECKUX QYHKITUH.
DopMyIMPOBATH

Y WTIOCTPUPOBATH rPaduuecKu
CBOMCTBA TPUTOHOMETPUUECKUX
(GyHKUIUH.

Pemare npocreiimue
TPUTOHOMETPUUECKUE HEPABEHCTBA.
Hcnoab3oBars rpagpuku s
peLIeHUs] TPUTOHOMETPUUECKUX
HEPABEHCTB.
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Hcnoan3oBath nugposbie pecypesbl
JUIs1 TOCTPOEHUS TpaPuUKOB QyHKIIUI
Y U3YUYEHHUsSI UX CBOWCTB

[IpousBonnas. [Ipumenenue
MPOU3BOJHOM

24

Henpepriubie pynkuun. Meton

HHTCPBAJIOB IJIs PCHICHUA HCPABCHCTB.

[IpousBoanas pyHKIUU.
['eomeTpuueckuii u puzndeckuit
CMBICJI TPOU3BOIHOM.

[IpousBoaHbIEC dIEMEHTAPHBIX
dbyukiuit. [Ipon3BoiHast CyMMBlI,
MPOU3BEACHUS, YACTHOTO (DYHKIIHUIA.
[Ipumenenue nporu3BOIHOM

K UCCIIEIOBaHUIO (DYHKITUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue Hanbosbiero

Y HAaMMEHBIIETro 3HaYeHUs! (QYHKIUU
Ha OTpE3KeE.

[IprmeHeHne nporu3BOIHOM

JUTSL HAXOXKJICHUSI HAWITYYIIIeTO
pelieHus B MPUKIAIHBIX 3a/1a4ax,
JUIS1 OTIpEeJIeTIEHUs CKOPOCTH Mpoliecca,
3aIaHHOTO (POpMYJIOH WK rpaduKoOM

OnepupoBaTrb NOHATHSIMM:
HeTpepbiBHAS (DYHKIUS; TPOU3BOIHAS
byHKIIH.

Hcnonb30BaTh TEOMETPUYECKUIN

1 GU3UYECKHUIN CMBICI TPOU3BOTHOMN
JUISL pELICHUS 3a7a4.

HaxoauTs 1mpon3BogHbIE
AJIEMEHTAPHBIX (QYHKIUN, BBIYMCIATH
MPOU3BOJHBIE CYMMBbI, TPOU3BEICHHS,
YacTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO

JUISl UCCeA0BaHUs PYyHKIIUU

Ha MOHOTOHHOCTb U DKCTPEMYMBI,
NPUMEHSATH Pe3yJbTaThl
HCCJIIOBAHMS K TIOCTPOEHUIO
rpadukoB. [IpuMeHATH TPOU3BOIHYIO
JUIS HAXOKJICHUSI HAWTY4IlIeTO
pELICHUS B IPUKJIAIHBIX, B TOM YUCJIE
COLMAJIbHO-DKOHOMUYECKHUX, 3aa4ax.
3HAKOMUTBHCH ¢ UCTOPHUEH Pa3BUTHS
MaTeMaTH4YECKOr0 aHAJIN3a
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WNHTerpan u ero npuMeHEHHs 9 [TepBooOpa3znas. Tabnuia OnepupoBaTrb NOHATUAMU:
MepBOOOpa3HBIX. nepBooOpas3Hasi, HHTerpa.
HuTerpai, reomeTpuuecKku Haxoauts nepBooOpa3Hbie
U (U3UYECKUI CMBICI UHTETpaja. AJIEMEHTAPHBIX (PYHKIIHI; BBIYMCIATH
Brruucnenue uaterpana no gpopmye MHTErpai mo popmysie Herorona—
Hrrorona—JleiiOnunia JleOnuIA.
3HAKOMUTBHCS ¢ UCTOPUEH PAa3BUTUSA
MaTeMaTH4YECKOr0 aHaJIN3a
Cucrembl ypaBHEHUM 12 CucTeMbl TMHENHBIX YPABHEHH. OnepupoBaThb NOHATHUAMM: CUCTEMA

Pemenue npukiiagsbix 3agaq

C IIOMOIBI0 CUCTEMBI JIMHEUHBIX
YPaBHEHUM.

CucTeMbl 1 COBOKYITHOCTH LEJIBIX,
PALMOHANIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapu(PMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Ucnonb3oBanue rpapukoB PyHKINMA
JUISL pELICHUS] YPAaBHEHUW U CUCTEM.
[IpumeHeHue ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a1a4

U3 pa3IMYHbIX 001acTel HAyKH

Y pPE€aJbHOU JKU3HU

JIMHEWHBIX YPaBHEHU U €€ pelICHNUE.
Hcnoab30BaTh CUCTEMY JTUHENHBIX
YPaBHEHUU IS PELICHUSA
[IPAKTUYECKUX 3a/1a4.

Haxoauthb pemeHust MpoCTENIINX
CHUCTEM M COBOKYITHOCTEN
palMOHAIBHBIX YPAaBHEHUN

Y HEPABECHCTB.

HUcnoab3oBath rpaduiku GyHKIUN
IUIS PELICHUS YPAaBHECHUM.
MopaeanpoBaTh peajibHbIE CUTYalUU
Ha SI3BIKE aJareOphl, COCTABISATh
BBIP@)XECHUS, YPABHEHUS, HEPABEHCTBA
Y CUCTEMBI 110 YCIOBHUIO 3a7a4H,
HCCJIeI0BATH IOCTPOCHHBIE MO
C UCIIOJIb30BAHHUEM allliapaTa ajnreOpsl
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H&TypaHBHbIe U O CJIbIC YHUCiia

HartypanbHable u nensie yncna
B 33/1a4aX U3 pEaJIbHOU KU3HMU.
[Tpr3Haku 1eIMMOCTH LEIBIX YUCEIT

OHepI/IpOBaTb NNOHATUAMMNU:
HaTypaJbHOC YHCJI0, EJI0C YUCIIO.
Hcnoab30BaTh IMPpU3HAKN JCIINMOCTH
LCJIBIX YHUCCII, PA3JI0KCHUC Y1 Clia

Ha IMMPOCTBIC MHOXHUTCIN OJIA PCIICHUA
3aJad

[ToBTOpeHnue, 0000IIeHHE,
CHUCTeMaTHU3alus 3HAaHUH

18

OcCHOBHBIEC IOHATHSI Kypca aareOpsl
¥ HaYaJl MATEMATUIECKOr0 aHAIN3a,
000011IeHNE U cUCTEMAaTU3alUd 3HAHUNU

Pemath npuk/ajanbie 3a1aun

U3 pa3IMYHbIX 00JIacTeil HAyKu

Y PEATIBHOU )KU3HU C TOMOILBIO
OCHOBHBIX MOHSTHI Kypca aireOpsl
Y Ha4yaJl MATEMATUYECKOT O aHAJIN3A.
Bri0upaTh onTUMalbHBIE CIIOCOOBI
BBIYMCIICHUU.

Hcnonb30BaTh 111 pellieHUsI 32124
YPaBHEHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHH, CBOMCTBA PYHKIIUIA

u rpaduKoB

OBLIEE KOJIMYECTBO
JACOB I10 ITPOI'PAMME

102
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DOEJIEPAJIBHAS PABOYAS IIPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIbHAS 3AIITMCKA

BaxHocTpyue6HOTO Kypca TE€OMETpHMH Ha YPOBHE CpPETHETo OOIIero
oOpa3oBaHusl O0OYCIOBJI€HA MPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX U
MPEAMETHBIX PE3yJIbTATOB OOYUYEHUsS TEOMETPHUH B HAMNPABICHUH JIMYHOCTHOTO
pa3BuTus oOyuarommxcs, QopMupoBaHus (YHKIMOHATBLHON MaTeMaTH4YeCKOU
TPaMOTHOCTH, M3yYCHHs NPYTUX y4eOHBIX AUCIUIUTHH. Pa3Butre y oOydaromumxcs

PABUWIHHBIX TPEICTABICHUNA O CYINTHOCTH M MPOUCXOXKICHUH T€OMETPHUICCKUX
abcTpakiuii, COOTHOUICHHHM pPEaTbHOTO W HWJCAIBHOTO, XapakTepe OTpaKEeHUs
MaTeMaTHYECKO HAayKOW SBICHUI U MPOIECCOB PEaTbHOIO MHPA, MECTE TEOMETPHH
B CHCTEME HAyK W POJM MATEMAaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM MO3HAHUU U
B MIPaKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS 00YyJaIOLTIXCS, a
TaK)Ke Ka4ECTB MBITIUICHHSI, HEOOXOIUMBIX TS afalTaIllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBiIsIeTCA OHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CPETHETO OOIIETO

oOpa3oBaHMsI, TaKk Kak OO0ECIeYMBaeT BO3MOXKHOCTh M3YYEHHS KaK IUCIUILTAH
€CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wMbIIUICHUE, (QopMUpyeMoe TpH HW3YYEHUH OOyJaArOIIMMUCS
MOHSATUHUHBIX OCHOB T€OMETPUH U MOCTPOCHUU IETIOYKH JIOTHICCKUX YTBEPKICHHMA
B XOJI€ PEIICHUS TEOMETPHUSCKHX 3a/1a4, YMEHHE BBIIBUTATh M OMPOBEPraTh TUTIOTE3bI
HEMOCPEACTBEHHO HUCIIONIB3YIOTCS MPH PEIICHNH 3a]1a4 €CTECTBEHHO-HAYYHOTO ITUKJIA,
B YaCTHOCTH U3 Kypca (PHU3UKH.

YMeHne OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAesITeNbHOCTH dYenoBeka. OpHeHTaluus 4YeloBeKa BO BpPEMEHH W
MPOCTPAHCTBE — HEOOXOAUMOE yCIOBUE €r0 COIMANBHOTO OBITHA, OpMa OTPAKECHHUS
OKpY>KaroIllero MHUpa, YCIOBHUE YCIEIIHOTO MO3HAHUSA U aKTHUBHOTO MPeoOpa3oBaHUsA
aeiictBurensHOCTA. OmnepupoBaHHE NPOCTPAHCTBEHHBIMU 00pazaMu OObEeTUHSET
pa3Hble BUABI yYEOHOW ©  TPYIOBOM  NEATEIBHOCTH, SIBISIETCS  OJHUM
u3 mpodeccrnoHaTbHO Ba)XKHBIX KauecTB, OITOMY aKTyaibHa 3afada (JOpMUPOBAHUS
y oOydaromuxcs MPOCTPAHCTBEHHOTO MBIIIJIEHUS KaK pPa3sHOBUIHOCTH OOpa3HOTO
MBIIJICHAST — CYIIECTBEHHOTO KOMIIOHGHTa B TIOATOTOBKE K TIPAKTHYECKOMN
TESITETHHOCTH 110 MHOTUM HAIPABIICHUSIM.

Llenp ocBoeHus mporpaMmbl yaeOHOTO Kypca «['eomeTpusny Ha 6a30BOM ypoBHE
oOyueHuss — o001ieoOpa3oBaTeIbHOE U OOIIEKYJIbTYPHOE PA3BUTHE OOYYAIOIIUXCS
yepe3  oOecreyeHne  BO3MOXKHOCTH  MPHOOPETEHHUsST W HCIOJIb30BAHUS
CUCTEMATUYCCKUX TE€OMETPUICCKUX 3HAHUW U JIEHCTBUMA, CICIU(PUIHBIX TEOMETPHH,
BO3MOXXHOCTH YCIIEITHOTO MPOJOHKEHHUS OOpa3oBaHHs MO CHEIHAIbHOCTSIM, HE
CBSI3aHHBIM C MMPUKIIATHBIM HCTIOIB30BAHIEM TCOMETPHH.

[IpuopuTeTHRIMH 3amadyaMud  OCBOCHHsSI y4eOHOro Kypca «l'eomerpum»
Ha 0a30BoM ypoBHE B 10—11 kiaccax siBastoTCA:
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dbopMupoBaHUE MPEICTABICHUS O T€OMETPUU KAaK YaCTH MUPOBOM KYJBTYphI U
OCO3HAHHE €€ B3aNMOCBS3HU C OKPYKAKOIIUM MUPOM;

dbopmupoBaHUe TPEACTABICHUS O MHOTOIPAHHUKAX U TeJlaX BpalleHUs Kak
0 Ba)XXHEUIIUX MaTEMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OMUCHIBATH U H3Yy4aTh
pa3HBbIE SBJIEHUS OKPYKAOIIETO MUPA;

dbopMupoBaHHE YMEHUSI paclo3HABATh HAa UYEpPTEkKax, MOJEISAX U B PEabHOM
MHpE MHOTOTPAHHHMKHU U TeJla BpallleHHUS;

OBJIaJICHUE METOJaMHU pEIICHHUs 3a7a4 Ha IMOCTPOCHHMS Ha HU300paKEHUAX
MPOCTPAHCTBEHHBIX (QUTYD;

(dbopmHpoBaHue YMEHHUS OTEPUPOBATH OCHOBHBIMU HOHSATUSIMU
0 MHOTOTPaHHUKAX U TeJaX BPAllleHUs! U UX OCHOBHBIMU CBOWCTBAMU,;

OBJIQJICHUE AJITOPUTMAMU PEIICHHS OCHOBHBIX THUIOB 3aaad, (GOpMUPOBAHUE
YMEHHSI TPOBOJUTH HECJIOXKHBIE JOKAa3aTEIbHbIE PACCYXJCHUS B XOJE PEIICHUS
CTEPEOMETPUYECKHX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COIEPKaHUEM;

pa3BUTHE HUHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEW O0O0yuaronmxcs,
MO3HABATENbHOW  AKTUBHOCTH,  HUCCIEJOBATEIbCKUX  yYMEHUW, KPUTUYHOCTHU
MBIIUICHUS;

dbopmupoBaHue (GYHKIIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUH:
YMEHHE paclo3HaBaTh TMPOSBICHUS T'E€OMETPUUYECKUX TOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX CHUTYAlUSX W MPU U3YYEHUU JAPYTHUX
y4eOHBIX ~ NIPEJAMETOB, MPOSBICHUS  3aBUCUMOCTEd U  3aKOHOMEPHOCTEW,
dbopMyIUpoOBaTh MX Ha SI3bIKE TE€OMETPUM M CO3JaBaTh T'€OMETPUUECKUE MOJIENH,
MPUMEHITh OCBOEHHBIM T'€OMETPUYECKHIM ammapaT i pelIeHUs MPaKTUKO-
OpPUEHTUPOBAHHBIX  3a/lay, MHTEPHPETHUPOBATh U  OIEHUBATH  IOJYUYCHHbIC
pPE3yJIbTaTHI.

OTANYUTENBbHON OCOOCHHOCTBIO MPOrpaMMbl IO TEOMETPUHU  SIBJISIETCS
BKJIIOYEHHE B KypC CTEPEOMETPUM B HAYaJe €ro M3y4YEeHMS 3a4ad, pemaeMbIX
Ha yYpOBHE MHTYUTHBHOTO MO3HAHUS, W ONpPEACIEHHBIM 00pa3oM OpraHu30BaHHAS
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JJOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, CTUMYJHUPYET MPOTEKAHHE WHTYUTUBHBIX IIPOLIECCOB, MOTHUBUPYET
K JAJIbHEUIIEMY HU3YyUYEHHIO ITPEIMETA.

[Ipennourenue OTHAETCA HATVISIAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUS, TO
€CTh TEOPETUYECKHE 3HAHMS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb NPEIMETHO-
MPAKTUYECKOM  JIeSITENbHOCTU. Pa3BuTuE MPOCTPAHCTBEHHBIX MPEACTaBICHUM
y 00yyarolmuxcsi B Kypce CTEpEeOMETpUU MPOBOAMUTCS 3a CUYET pEIHIeHHs 3aaad
Ha CO3JaHUME IMPOCTPAHCTBEHHbIX O00pa3oB W 3aJad Ha ONEpPUpPOBaHUE
MPOCTPAaHCTBEHHbIMU oOpazamu. Co3naHue oOpa3a MPOBOJUTCS C  OMOPOM
Ha HarJsIHOCTh, a OIIEPUPOBAHKNE 00PAa30M — B YCIOBUSIX OTBJICUCHHUSI OT HATJISITHOCTH,
MBICJIEHHOT'O U3MEHEHHMS €r0 HCXOAHOTO CONEP/KAHMS.

OCHOBHBIMHM  COJAEPKATEIBHBIMU JIMHUSIMU y4eOHOTO Kypca «l'eoMerpusi»
B 10-11 «ximaccax saBnstorca: «MHororpanHukm», «llpsgmbple ¥ MIOCKOCTH
B IIpOCTpaHCTBe», «Tena BpaieHus», «BeKTOpbl U1 KOOPJUHATHI B MPOCTPAHCTBEY.
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dopMUPOBaHKE JTOTHUYECKIX YMEHUN PACTIPEACIIICTCS HE TOJIBKO 0 COACPKATETHHBIM
JUHUSIM, HO U TI0 rofilaM 00yUYeHHs Ha YPOBHE CPEJTHETO 00IIero 00pa3oBaHusl.

Conepxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE TPEIMETHBIM pe3yIbTaTaMm
OCBOCHHSI TIPOTPaMMBbI TI0 TEOMETPHUH, pACTIPEASIEHHBIM TI0 ToAaM OOydeHUs,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAICHUE T€OMETPUICCKUMHU TIOHITHIMHU
Y HaBBIKAMH OCYIIECTBIISIIOCH MOCIEA0BATEFHO M MOCTYNATEIbHO, C COOMIOCHUEM
MPUHITUTIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIFOUATUCH B OOIIYIO CHCTEMY
reOMETPUYECKUX MPEICTABICHUN 00yUYarOIIMUXCs, pacluupsis U yriyouss e€, oopa3ys
IIPOYHBIC MHOYKECTBECHHBIC CBS3U.

OO0miee yucaO0 YacoB, PEKOMEHJOBAHHBIX JUIsI W3Y4YEHHs] Yy4eOHOro Kypca
«I"'eomerpuss» — 102 yaca: B 10 kmacce — 68 gacoB (2 yaca B Hemen0), B 11 kimacce —
34 gaca (1 gac B HEZIENI0).

COAEPKXAHUE OBYUEHUSA

10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE IOHATUS cTepeoMeTpun. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[Tonsarre 00 aKCHOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCHOMbBI CTEPEOMETPUU
U CIICICTBUS U3 HUX.

B3anMHOe pacmnosiokeHue TNpsMBIX B IPOCTPAHCTBE: MEPECEKAIOLIUECH,
MapaJieIbHbIE U CKpEIIUBAOIIMeEC psaMbie. [[apauienbHOCTh NPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: MapajUICIbHbIE MPSMbIE B MPOCTPAHCTBE, MapaLICIIbHOCTh TPEX
NPAMBIX, MApPajUICIbHOCTh NOPSIMOM M TUIOCKOCTH. YTIBI C COHAIpPaBICHHBIMU
CTOPOHAMH, YTOJI MEXIY MPSIMBIMH B IPOCTpaHCTBE. [lapannenbHOCTh IITOCKOCTEN:
MapajyieNbHbIE IUIOCKOCTH, CBOWCTBA MNapajUieNbHbIX IuIockoctei. IIpocteiimue
MPOCTPAHCTBEHHbIE (UTYpbl HAa IUIOCKOCTH: TETpadlp, KyO, Mapasienenumne],
MMOCTPOCHUE CEUEHUU.

[lepnieHAUKYISPHOCTh NPSMOM M TUIOCKOCTH: NEPIECHAUKYISAPHBIE MPSMbIC
B IIPOCTPAHCTBE, NPSIMBIE NAPAJUICIIbHBIE U MEPIEHAUKYJIAPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHAUKYJISIPHOCTH NPSMOU U TJIOCKOCTH, TEOPEMA O MPSIMON NEPIECHAUKYIIPHOM
TJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKIY MPSIMOM U INIOCKOCTHIO, IBYTPAHHBIM
YIOJI, TMHEWHBIN YroJ IBYTPaHHOTO yriia. [lepneHanKkymnsip 1 HAaKJIOHHBIE: PACCTOSTHUE
OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKIUS (PUTYPHI
Ha IUIOCKOCTh. lIepneHauKyJISIpHOCTh MIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH
IBYX IJIOCKOCTEN. Teopema o TpEX NMeprneHauKyIsipax.

MHoOrorpaHHuKu
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOIPDAHHUKA, BBIIIYKJIBIE U
HEBBIIIYKJIBIE MHOTOIPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosjbHas
Mpu3Ma, TpaHd U OCHOBAHUSI MPHU3MBbI, MpsiMas U HAKJIOHHAs MPU3MbI, OOKOBas U
MOJIHAs IOBEPXHOCTH MpU3Mbl. [lapannenenunesn, npsMOyroJibHbINA NapaIeIenune
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u ero cpoiicTBa. [lupamuna: n-yroiapHasi nupamMuja, rpaHd U OCHOBAHHUE MUPAMUJIBI,
OOKOBasi ¥ MOJIHAS MOBEPXHOCTh MUPAMUJIbI, MPABWIbHAS U YCEUEHHAs] MUpaMUJa.
DOneMeHThl TNpu3Mbl W nupamuibl. [lpaBuibHbIE MHOTOTPAHHUKHU: TOHSITHE
MPAaBUJIBHOTO MHOTOTpaHHMKA, NpaBUJbHAs MpU3Ma U TMpaBWIbHAs MHUpPaAMHJA,
MpaBUJIbHAS TPEYroJibHAasl MUpaMua U MPaBWIbHBIN TeTpasap, ky0. IlpencraBienue
O MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAdIp, MOACKadIp U ukocarap. CeueHust mpu3Mbl
Y MUPaAMUJIBIL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
MJIOCKOCTU. DJIEMEHThl CUMMETPUHU B MUpaMUAaX, Mapajijiejenunenax, npaBuibHbIX
MHOTOTPaHHHKAX.

Brluncnenue 371€MEHTOB MHOTOTPAHHUKOB: pEOpa, quaroHanu, yribl. [lnomans
OOKOBOM TMOBEPXHOCTM U TOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IO
OCHOBAHUI, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOU Mpu3Mbl. [lnomans 60koBOM
MOBEPXHOCTU M TMOBEPXHOCTU TMPABUIBHON MNHpaMHUAbl, Teopema O IUIonagn
yceu€HnHol nupamubl. [lousatue 06 o0béme. OObEM TUpaMUIbl, MPUIMBI.

[logoOuble Tenma B mnpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI.

11 KJIACC

TeJia Bpamenus

[{unuHaapuyeckasi MOBEPXHOCTh, 00pa3yrolue MIWIMHAPUUECKON MOBEPXHOCTH,
OCh IWIMHAPUUECKON MoBepXHOCTU. [{umuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpazyromias u oCh, IJI0IIaAb OOKOBOI U MOJHOW MOBEPXHOCTH.

Konnueckasi MOBEpXHOCTh, OOpa3ylOIIME KOHUYECKOM IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM nmoBepxHocTH. KoHyc: ocHOBaHMe U BepilinHa, 00pa3yroias u
OCh, IJIONIaJh OOKOBOM U MOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yloliue u
BBICOTA, OCHOBAHUSI 1 OOKOBAsl IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, AUAMETpP, IUIOMAAL MOBEPXHOCTH C(eEpHI.
B3aumnHoe pacrnonoxkenne cdepbl M MIOCKOCTH, KacaTellbHas IUJIOCKOCTh K cdepe,
TJI0IIaab Chephl.

N3o0paxkeHue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka IMHApPa U KOHYCA.

KomOunanuu Ten BpailleHHs] © MHOTOTPAaHHUKOB. MHOTOTrpaHHUK, OMUCAHHBIM
okoJ10 cepsl, chepa, BOUCAaHHAS] B MHOTOTPAHHUK, UJIU TEJIO0 BPAILICHHUS.

[Tonstue 06 00béMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. TeopemMa 00 00BéEME
MPSIMOYTOJILHOTO Mapajulesienunena u cieacTsus u3 He€. O0bEM MIIMHAPA, KOHYCA.
O0Bém mapa u momaab chepsl.

[lonoOuble Tenma B mnpocTtpaHcTBe. (COOTHOMIEHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI.

Ceuennst nuiuHapa (MapajuieibHO U MEPIEHANKYISIPHO OCH), CEYEHHUs KOHYycCa
(mapajuienbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIINHY ), CEUCHUS 1Iapa.
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BekTopbl M KOOPpAMHATHI B IPOCTPAHCTBE

BekTtop Ha mmockoctd U B mpocTpaHcTBe. CIIOKEHUE M BBIYUTAHUE BEKTOPOB.
YMHO)KEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEeKTOpa IO TPEM HEKOMIJIaHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
MPaBWII ACUCTBHM ¢ BeKTOpaMmu. [IpsMoyrosibHas cuctema KOOPAUHAT B IPOCTPAHCTBE.
Koopaunartsel Bextopa. [Ipocreitmue 3agaun B KOOpAUHATAX. YTOJI MEXKAY BEKTOPAMHU.
CxansgpHO€ MpOW3BEACHUE BEKTOPOB. BBIUWCIEHUE YIJIOB MEXKAY NPSMBIMU H
I0CKOCTSIMU. KOOpAMHATHO-BEKTOPHBINA METO/I PY PELIEHUH TEOMETPUYECKUX 3a]1a4.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyyarolIMiics TMOJIYyYUT CIEAYIOIIHE
MpEMETHBIE PE3YIbTATHI:

OMEPUPOBATH MOHATUSMHU: TOUKA, MPAMasi, IIIOCKOCTh;

MPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEICTBUSL HU3 HUX MPU PEUICHUH
r€OMETPUYECKUX 3a]1ay;

OMEePUPOBATH MOHATUAMU: MAPAICIBHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U
IIOCKOCTEH;

KJIacCU(UIMPOBATh B3aUMHOE pPACIOJOXKEHUE TPSAMBIX U IUJIOCKOCTEH
B IIPOCTPAHCTBE;

OMEePUPOBATH MOHATUSIMU: NBYTPAHHBIA YTrOJ, TPAaHU JIBYTPAHHOIO yrja, pedopo
JIBYTPAHHOTO YyTJja, TMHEWHBIN yroJl ABYTPAHHOIO yIIia, TpalycHas Mepa ABYTPaHHOTO
yIiia;

ONMEpUPOBATh TMOHSATUSAMHU: MHOTOTPAHHUK, BBINYKIBIA U  HEBBITYKIbIN
MHOTOTPAHHHUK, AJIEMEHTHI MHOTOIpaHHUKA, TPaBUIbLHBIA MHOTOTPAHHHUK;

pacro3HaBaTb OCHOBHBIE BHJIbBI MHOTOIPAHHUKOB (NHUpaMuaa, MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo0);

KJIacCU(UIIMPOBATH MHOTOTPAHHUKH, BBIOUpAss OCHOBAHMS JI KiIacCU(UKALIUU
(BBIMYKJIbIE U HEBBIMTYKJIbIE MHOTOI'PAHHUKH, TPaBUJIbHbIE MHOTOTPAHHUKH, TIPSIMBIE U
HAKJIOHHBIE MTPU3MBI, MapaJlJIeICIUIIE bl );

ONEePUPOBATH MOHATUAMU: CEKYIAs INIOCKOCTh, CECUEHHUE MHOTOIPAHHUKOB;

OOBSICHSITh MPUHIIMIIBI IOCTPOEHUS CEUYEHUM, UCTIOJIb3YSI METO/ CJIE/IOB;

CTPOUTH CEUECHHS MHOTOIPAHHUKOB METOJIOM CJIEOB, BBIMOJHSATH (BHIHOCHBIE)
IJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUJ CBEPXY, COOKY,
CHU3Y;

pemaTth 3aJaud Ha HAXOXKJIEHHE T'€OMETPUUYECKUX BEIMYUH MO 00pas3laM HIH
alropuT™MaM, MPUMEHSSI U3BECTHHIE AHAIIUTUYECKHE METOJAbl TMpPU PELICHUH
CTaHJAPTHBIX MAaTEeMaTUYECKUX 3a7a4 Ha BBIUYMCICHHE PACCTOSHHUN MEXTY IBYMS
TOYKAaMH, OT TOUKH JI0 MIPSMOM, OT TOYKH 10 MIIOCKOCTH, MEXY CKpPEIIUBAIOIIUMUCS
MPSMBIMU;

pemaTth 3aJaud Ha HAXOXKJIEHHE T'€OMETPUUYECKUX BEIUYUH IO oOpa3laM Wiu
aIropuTMaM, IPUMEHSSI W3BECTHbIC AHAIUTUYECKUE METOAbl MPU PEIICHUU
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CTAaHJAPTHBIX ~ MAaTeMAaTUYECKUX  3aJad HAa  BBIYUCJIEHUE  YIJIOB  MEXIY
CKPEILUBAIOIIUMUCS MPSIMBIMH, MEXIY IPSIMOHN U IIIOCKOCTHIO, MEXK]TY TNIOCKOCTSIMU,
JIBYTPAHHBIX YTIJIOB;

BBIUUCIISITE OOBEMBI M IIOIMIAANM ITOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
MUpaMKia) ¢ MPUMEHEHUEM (POPMYJI, BBIYUCISATh COOTHOIICHUS MEXIY IIOIIAAsIMU
MMOBEPXHOCTEN, 00BEMaMHU MO I00HBIX MHOTOT'PAaHHUKOB;

OTIEPUPOBATH MOHATUAMU: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U IIJIOCKOCTh
CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CAMMETPUU (PUTYPHI;

M3BJIeKaTh, MpPeoOpa3oBLIBATH n HHTEPIPETUPOBATH HH(pOPMALIHIO
0 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaxX, MPEJCTABICHHYIO Ha YepTekax U
pHUCYHKaX;

MIPUMEHATh TEOMETPUUECKHUE (PaKThl IS PEIICHUS CTEPECOMETPUUECKUX 3ajad,
MPENOIAraloIuX HECKOJIbKO IIAaroB PElIECHUs, €CIU YCIOBUS MPUMEHEHUS 3a/1aHbl
B ABHOU (hopme;

NPUMEHATh  MPOCTEHINIME  MPOTPaMMHBIE  CpEICTBA M DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1ay;

MIPUBOJUTH MIPUMEPHI MATEeMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOIE U KU3HU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE;

MPUMEHSITh TMOJYy4YeHHbIE 3HAHUS Ha NPaKTUKE: aHaJU3UPOBaTh pealibHbIC
CUTyalldd ¥ TPUMEHSTh HW3YUYCHHbIC TOHSITUS B IPOIECCE IOUCKA PEHICHUS
MaTteMaTu4ecku chopMyJIUPOBAHHON MPOOIEMBI, MOJIETUPOBATH PEabHbIE CUTYAlUH
Ha S3bIKE TEOMETPHUM, HCCIEJAOBaTH ITIOCTPOCHHBIE MOJIEIU C MCIOJIb30BAHHEM
TeOMETPUYECKHX TOHITHA W TEOopeM, almapara aireOpbl, pemiaTh IpaKTHIECKHe
3a71a4M, CBSI3aHHBIC C HAXOXKJICHUEM T'€OMETPHUUSCKUX BEIMYHH.

K koH1y 00yuenus B 11 kiacce 00y4aromuiics Hay4YnTCs:

OMEPUPOBATH TMMOHATHSAMU: IUIUHIPUYECKAs] TMOBEPXHOCTh, O0O0Opa3yrolue
IUAJMHJIPUYECKON MMOBEPXHOCTH, IUIMHIP, KOHUYECKasl MOBEPXHOCTh, 00pa3yrolue
KOHHYECKON MOBEPXHOCTH, KOHYC, chepuueckasi IOBEPXHOCTb;

pacro3HaBath Teja BpauleHus (UIUHIP, KOHYC, cepa U 1map);

OOBSICHSITH CIIOCOOBI MOTYYEHUs TE BpalleHUS,

KJIaCCH(PHUIIMPOBATh B3aMMHOE PACTIOIOKEHUE CPEPhI U TIIIOCKOCTH;

OTIEpUPOBATH MOHATUIMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTa, BBICOTA
CErMeHTa, IIapOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP;

BBIYUCIISITE 00BEMBI U IIONIAIA TOBEPXHOCTEH TN BpaIlICHUS, T€OMETPUIECKUX
TeJ C IpUMEeHeHueM hopmy;

OMEePUPOBATH MOHITUSMU: MHOTOTPAHHUK, BIUCAHHBIN B cepy U OMUCAHHBIN
oKo0J10 cdepsl, chepa, BMUCaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS;

BBIYUCIISITh COOTHOILICHUSI MEXAY MUIOMASIMU MMOBEPXHOCTEH U 00bEMaMU
IMOJOOHBIX TE;
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n3o0paxaTh wu3ydyaemble (UTYpPHl OT PYKHM M C TPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

BBITIOJTHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Yy, CTPOUTH CEUCHHUS TEJ BPAIICHUS;

U3BJEKATh, HUHTEPIPETUPOBATH U MNpPeoOpa3oBbIBaTHL  MHGOPMAIUIO
O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaxX, MPEJCTABICHHYIO Ha YepTekax U
pUCYHKaX;

OMEPUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATD JICHCTBUSI CII0KEHUSI BEKTOPOB, BEIUUTAHUSI BEKTOPOB U YMHOXKEHUS
BEKTOpPA Ha YUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1aJ1at0T;

MPUMEHSITH IPABUJIIO Mapajuiesienunea;

OMEepUPOBATH MOHATUAMH: JEKAPTOBBI KOOPAWMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJib BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIrojl MEXIy
BEKTOpPaMH, CKaJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHbBIC
BEKTOPBIL;

HaxOJUTh CyMMY BEKTOPOB M IPOU3BEICHUE BEKTOpA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJCHUE, PACKIAJbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOpaM;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B J€KAPTOBOW CUCTEME KOOP/IMHAT;

MPUMEHSTh TeOMeTpuUecKkrue (HaKThl AJid PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
MPENOIaraloIuX HECKOJbKO IIAaroB PElIeHUs, €CIU YCIOBUS MPUMEHEHUS 3aJJaHbl
B ABHOU (hopme;

pemaTh MPOCTEUIIMEe TEeOMETPUUECKHE 3aJadyd Ha MNPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

penaTh 3a/1auu Ha I0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUN U HAXOXKJICHHUE
FEOMETPUYECKUX BEJIMYMH MO oOpa3laM WU alropuTMaM, MPUMEHSSE H3BECTHBIC
METO/IbI PU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4;

OPUMEHSTh  MPOCTEHIIME  MPOrpaMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

MPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIEC U KU3HH,
pacro3HaBaTh MNPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE;

NPUMEHSTh TMOJYYEHHbIE 3HAHMUS Ha TMPAKTUKE: AHAIM3UPOBATH peabHbIC
CUTyalldud W TPUMEHITh W3yYCHHBIE TOHATUS B TMpOLIECCe TMOUCKA pPEIIeHUs
MaTteMaTu4ecku chopMyJIMPOBAHHON TPOOIEMBI, MOACIUPOBATH PEAIbHBIE CUTYaIlUU
Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOCHHBIE MOJEIU C UCIOJIb30BaHUEM
F€OMETPUYECKUX TOHSATUA W Teopem, afmapara aiareOpbl, pemaTh MpPaKTUUYEeCKUe
3a/1a4d, CBSI3aHHBIE C HAXOXKJEHUEM T€OMETPUUECKUX BEITUYMUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  |KonnuectBo OCHOBHOE coAepKaHUE OcCHOBHBIE BUJIBI AEATEIBHOCTH
(Templ) Kypca 4acoB 00yUarIMnXxcs
BBeneHue B cTepeoMeTpUIO 10 OCHOBHBIE MTOHATUS CTEPEOMETPUH: AKTYaJIn3upoBaThb (HaKThl U METOIbI

TOYKa, MPsMasi, TNIOCKOCTH,
npocTtpancTBo. [IpaBuiia uzo0paxenus
Ha PUCYHKaX: U300paKeHUs
TUTOCKOCTEH, MapauIeIbHBIX TIPSIMBIX
(0Tpe3KOB), cepeIMHBI OTPE3Ka.
[TonsATHsA: nepecekarommecs
MJIOCKOCTH, MIEPECEKAIOIIUECS TpsiMast
U TIJIOCKOCT.

3HAKOMCTBO C MHOTOTPAHHUKAMH,
n300pakeHne MHOTOTPAHHHKOB

Ha PUCYHKaX, Ha POEKIIMOHHBIX
yepTexkax. HauanbHble cBeIeHUS

0 KyOe 1 nmupaMujie, ux pa3BEPTKU

u mojienu. CeueHuss MHOTOTPaHHUKOB.
[Tonsarue 00 akCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HAX

TUTAHUMETPHH, PEICBAaHTHBIC TEME.
HHouyyarts npencraBieHUs

0 MPOCTPAHCTBEHHBIX (PUTYpaX,
pazoupaTh IPOCTEUIIIHE MpaBUIa
n300paxeHus 3Tux QUryp.
N306paxkaTh NpIMYyIO U TIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
AJIEMEHTHI.

JesaaThb pUCYHOK Ky0a, MUpaMHIbI,
HAXOJUTh OIMMUOKHA B HEBEPHBIX
N300paKEHUSX.

3HAKOMUTBCS C CCUCHUSMH,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
JUISl TOCTPOCHUS CEYEHUS METO/T
CJEJ0B, KPaTKO 3aMKChIBATh IIaru
MOCTPOCHUS CEUEHUSI.
Pacno3naBaTh BH]I CEUCHUS
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Y OTHOIIIEHUH, B KOTOPBIX CEUCHUE
nenuT pedpa Kyba, HaXOUTh IJI0IIAAb
CEUEHUS.

Hcnoab3oBath nogo0ue npu
pElIeHUH 3a/1a4 Ha TTOCTPOCHUE
CEUCHUM.

3HAKOMHUTBHCS C AKCUOMATUYECKUM
MIOCTPOCHUEM CTEPEOMETPHU,

C AaKCHOMaMH CTEPEOMETPUU

U CJEACTBUSIMU U3 HUX.
NanocTpupoBaTh aKCHOMBI
PUCYHKaMU U IIPUMEpaMHU

U3 OKpYXarolei 00CTaHOBKHU

[IpsiMbI€ U IIIOCKOCTH

B [IPOCTPAHCTBE.
[TapaninenbHOCTh MPSIMBIX
U INIOCKOCTEU

12

BzanmHoe pacnonoxeHue npsMbix
B IIPOCTPAHCTBE: NEPECEKAOIINECH,
NapaJyIeIbHbIE U CKPEIIUBAOIINECS
MpsIMBIE.

[TapaiienbHOCTB MPSAMBIX

Y TUNIOCKOCTEN B MPOCTPAHCTBE:
napajieIbHbIE PSIMbIE

B IPOCTPAHCTBE; NapaJJIEIbHOCTh
TPEX MPSAMBIX; NAPAJIIETbHOCTD
MPSIMOU U TIJIOCKOCTH. Y TJIBI

C COHAITPABJIEHHBIMU CTOPOHAMU; YTOJI
MEKy IPSIMBIMU B IPOCTPAHCTBE.

AKTYaJIn3upoBaThb (HaKThl U METOJIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTUU.

Ilepe4yucasiTb BO3MOXKHbBIE CHOCOOBI
PACIIONIOAKEHUS JBYX MPSMBIX

B IIPOCTPAHCTBE, WITIOCTPUPOBATH UX
Ha MpUMepax.

JdaBaTh onpenenenue
CKPEIIMBAOIIUXCA MPSIMBIX,
bopMyIHpOBaTH MPUZHAK
CKPEIIMBAIOIINXCS TPSMBIX

Y IPUMEHATH €r0 MPU PEIICHUN
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[TapamienbHOCTh MIOCKOCTEM:
napaJiieTbHbIC TUIOCKOCTH; CBOMCTBA
napayieIbHbIX ITIOCKOCTEN.
[Ipocreiimme mpocTpaHCTBEHHBIE
burypsl Ha MIOCKOCTH: TETPAdp, KyO,
napaJiyIeJIeTHIe T, TOCTPOCHUE
CEUCHUM

3a7ad4.

Pacno3naBaTe npusmy, Ha3bIBaTh €€
DJIEMEHTHI.

CtpouTh CeueHUS MPU3MBI

Ha FOTOBBIX YEpPTEXKaX.
IlepeuncasiTb BO3MOXKHBIE CIIOCOOBI
B3aUMHOI'O PACIIOJIOKEHUS NPSIMOU
U IJIOCKOCTU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIIUE
IIPUMEPBI U3 PEaTbHOU JKU3HU.
JdaBaThb onpeneienue
MapAJIETBHOCTU IPAMOM

Y IJIOCKOCTH.

DopMyIMPOBATH IPU3HAK
MApAJUIETBHOCTH IPAMOU

Y IIJIOCKOCTH, YTBEPKIACHUE O NIPSIMOU
IIepeCceUYeHUs IBYX INIOCKOCTEN,
IIPOXOJAIIUX Yepe3 napajuiesIbHbIE
MPSIMBIE.

PemiaTe npakrudeckue 3a1adu

Ha NOCTPOCHUE CEUEHUI
MHOT'OI'DAHHUKA.

OO0BACHATH ClTy4au B3aUMHOTO
PACIIOJIOKEHUSA TIITIOCKOCTEM.

JaBaThb onpeaeieHne apajieabHbIX
IIJIOCKOCTEN; IPUBOAUTDH IIPUMEPHI
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U3 pEAIbHOM )KU3HU U OKPYKAIOLIEH
00CTaHOBKH, WILTIOCTPUPYIOIIHE
MapajyIeIbHOCTh IIIOCKOCTEN.
Hcnoab3oBaTh NpU3HAK
MapajyIeIbHOCTH ABYX IIJIOCKOCTEM,
CBOMCTBA MAPAJUIEIBbHBIX IIIIOCKOCTEMN
IIPY PELICHUU 3a/1a4 Ha ITIOCTPOCHHUE.
OO0bsACHATD, YTO HA3BIBACTCS
napasuielIbHbIM MPOESKTUPOBAHUEM

Y KaK BBITIOJIHSIETCSI TPOCKTUPOBAHUE
buryp Ha MmI0CKOCTb.

HN300paxaTth B napauieabHON
MPOEKIUU PA3INUHbIC
TeOMETPUYECKHUE (PUTYPHI.
MogaeaupoBath peaibHbIe CUTYaLUH
Ha A3bIKE TEOMETPUHU, UCCIEN0BATH
MOCTPOEHHBIE MOJIEIIN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
TTOHSTUU.

Hcnoab30BaTh npu penieHnu 3a1a4u
Ha NOCTPOCHUE CEYECHU M MOHSATHE
napauieIbHOCTH, MPU3HAKU

Y CBOMCTBA MapaijIeAbHbIX MPSMbBIX
Ha IUTIOCKOCTHU
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[ lepneHANKYJIIPHOCTD MPSAMBIX
W TJIOCKOCTEN

12

[TeprieHAUKYIAPHOCTD MPSIMOU

Y IUNIOCKOCTH: MEPIIEHANUKYIISPHBIE
IIPAMBIE B IIPOCTPAHCTBE, PSAMBIE
MapAJUIETbHBIE U IEPIICHAUKYJISIPHBIE
K IIJIOCKOCTH, IPU3HAK
MEPIEHIUKYJISIPHOCTH IPSIMOM

Y IJIOCKOCTH, TEOPEMA O MPAMOU
MEPIEHIUKYJISIPHOU MIIOCKOCTH
[leprienquKynsip U HAKIOHHBIE:
pacCcTOsAHUE OT TOYKH JO IIOCKOCTH,
paccTosiHUE OT MPSMOM 10 TIIIOCKOCTH

AKTYaJIn3upoBaThb (HaKThl U METOJIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTUHU.

OO0BACHATH, KAKOW yIrOJI Ha3bIBAECTCS
YIJIOM MEXIY MEPECEKAIOLINMUCS
MPSMBIMU, CKPEIIMBAIOIIUMHUCS
MPSIMBIMU B IPOCTPAHCTBE.

JdaBaTh onpenenenue
MEPIEHAUKYJISIPHBIX TPSIMBIX

Y TIPSAMOM, TIEPIIEHAUKYJIIAPHON

K IIJIOCKOCTH.

HaxoauTs yribl Mexay
CKPEIUBAIOIIUMUCS TIPSIMBIMU B KyOe
Y IUPAMUJIE.

IIpuBoAUTH PUMeEPBI U3 PEATBHOU
KU3HU U OKPY>Karolield 00CTaHOBKH,
WJUTFOCTPUPYIOLLIUE
MEPIEHAUKYIISIPHOCTD MPSMBIX

B IPOCTPAHCTBE

Y IEPIICHANKYIIIPHOCTD IPSMOM

K IIJIOCKOCTH.

DopMyIMpPOBATH PU3HAK
MEPIEHANKYJISIPHOCTH MPAMOM

Y TJIOCKOCTH, TPUMEHSTh €T0O Ha
MpaKTUKE: OOBACHATH
NepHeHIUKYIIPHOCTh pedpa KyOa

Y IUarOHaJIA €r0 IPaHu, KOTOpas €ro
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HE COJICPKUT, HAXOAUTh JUITUHY
nuaroHanau Kyoa. BeIUucisITh BEICOTY
MPaBUJIBHOW TPEYTOJIbHOU

Y IIPABUJIBHOM YETBIPEXYTOJIBHOU
MUpaMu/I 110 JUIHHAM pedep.

PemiaTp 3a1a4un Ha BHIYHUCIICHUS,
CBSI3aHHBIE C IEPIEHIUKYISIPHOCTHIO
MPSIMOU U TIOCKOCTH,

C UCIIOJIb30BAHUEM TIPH PEIICHUU
MJIAaHUMETPUUECKUX (PaKTOB

Y METOJIOB.

OO0bsCHSATD, UTO HA3LIBAIOT
MEPIEHANKYIISIPOM U HAKIIOHHOM

Y3 TOYKH K IUTOCKOCTH; IPOEKIUEN
HAKJIOHHOM Ha INIOCKOCTh. OOBICHSATH,
YTO HA3bIBAETCA PACCTOSIHUEM:

OT TOYKH J0 IJIOCKOCTH; MEXKIY
MapauIEIbHBIMU TUIOCKOCTAMU; MEXITY
MPSMOM U apaJuIeIbHON €1
IJIOCKOCTBIO; MEXKIY
CKPEIIMBAIOIINMUCS TPSMBIMHU.
HaxoauThb 3TH pacCTOSAHUS B IPOCTHIX
cilydasix B Ky0Oe, mupaMmuje, npusme.
MopaeanpoBaTh peajgbHbIE CUTYAIUN
Ha A3bIKE TEOMETPUH, UCCIEN0BATH
MIOCTPOEHHBIE MOJIEIIHN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
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TTOHSTUU.

Hcnonb30BaTh NpU peLICHUN 33034
Ha IMOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBolicTBa NPSIMOYTOJIBHBIX
TPEYrOJILHUKOB

Y TIIbI MCKAY MPAMBIMHA U
IIJIOCKOCTAMMU

10

VYTbl B IPOCTPAHCTBE: YOI MEXKIY
IPSIMOM M TNIOCKOCTBIO; IBYTPaHHBIN
yIOJI, IMHENHBIN yroJl IByTPAaHHOTO
yTia.

[leprieHAMKYISAPHOCTH TUIOCKOCTEN:
IIPU3HAK NEPIEHIUKYIIIPHOCTHU ABYX
mIockocter. Teopema o Tpéx
NEPIEHINKYJIApax

AKTYaJIn3upoBaThb (HaKThl U METO]IbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTUHU.

JdaBathb onpeaegeHue yriia MEXIy
MIPSAMOU U TIIOCKOCTBIO,
bopMyIIHpOBaTH TEOPEMY O TPEX
NEepHEeHIUKYJISIpax U 0OpaTHYIO K HEM.
HaxoauTthb yroi Mexay npsiMmou

Y TJIOCKOCTBIO B MHOTOTPaHHUKE,
paccTosiHUE OT TOYKH 10 IPAMOM

Ha IJIOCKOCTH, UCIIOJIBb3YS TEOPEMY

0 TpEX nepneHauKyspax. IIpoBoauts
Ha YEPTE)KE NEPIEHIAUKYISAP: U3 TOUKH
Ha MPAMYI0; U3 TOYKH Ha IIIOCKOCT.
JaBathb onpeaeneHrne qByrpaHHOTO
yTiia ¥ €ro 3J1eMeHTOB. OOBSICHATH
PABEHCTBO BCEX JIMHEMHBIX YTJIOB
JIBYTPAHHOTO yrIJia.

HaxoauTes Ha yepTeke NBYrpaHHBIN
yToJl pu pedpe MUPaMU/ibl, IPU3MBI,
napaieJenunea.
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JdaBathb onpeaejgeHue yriia MEXIy
IJIOCKOCTSIMM.

JdaBaTh onpenenenue

1 GopMyJIHPOBATH NPU3HAK
B3aUMHO MEPIEHIUKYIISIPHBIX
IIJIOCKOCTEH.

HaxoauThb yriibl MEXIY IIIOCKOCTSIMA
B KyOe M m1UpaMHue.

Hcnonb30BaTh Ipu pENICHUN 3314
OCHOBHBIE TEOPEMBI U METOBI
IJIAHUMETPHUH.

MopaeanpoBaTh peajgbHbIE CUTYAIUN
Ha A3bIKE TEOMETPUH, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIIN

C UCII0JIb30BAHUEM I'€OMETPUYECKUX
TTOHSTUU.

Hcnonb30BaTh Ipu pENICHUN 33124
Ha IMOCTPOCHUE CEUCHUN
COOTHOUIEHHUS B MPSIMOYTOJIbHOM
TPEYrOJIbHUKE

MHOTOrpaHHUKU

11

[ToHsiTHE MHOTOTPAaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOT'PDAHHHUKA,
BBIIYKJIbIE U HEBBIITYKJIbIE
MHOTOTPAaHHHUKU; pa3BEPTKA
MHOT'OTPaHHHUKA.

[Ipusma: n-yronpHas npusma; rpaHu

AKTYaJIn3upoBaThb (HaKThl U METOJIbI
IJIAHUMETPHUH, PEJIEBAHTHBIE TEME,
NMPOBOJAUTH AHAJIOTHH.

JdaBaThb onpenenenue
Mapajuiesienune1a, pacno3HaBaTh €ro
BUJbl U U3y4YaTh CBOMCTBA.
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Y OCHOBAaHUS NPU3MBI; IpsiMast
Y HaKJIOHHAsl PU3MbI; OOKOBas

Y TIOJIHASI TOBEPXHOCTh TPU3MBI.
[Tapannenenunen, npsIMOYrOJIbHBIN
MapaJUIENENNUIIE]] U €TO0 CBOKUCTBA.
[Tupamunia: n-yrojipHas nupamMuia,
rpaHy U OCHOBAaHUE MTUPAMUBI;
OOKOBas U MOJHAs MOBEPXHOCTh
NMAPaMUbl; IPAaBUIbHASA U YCEUEHHAS
MApaMUIA.

DJIEMEHTBI PU3MBI U TUPAMU/IBL.
[IpaBunbHBIE MHOTOTPAHHUKMU:
MOHATHUE MTPABUIBHOTO
MHOTOTPaHHHKA; IpaBUIbHASA PU3Ma
Y IpaBWIbHAS IUPAMU/IA; IPABUIIbHAS
TpEyroJibHasg NupaMuaa

U IPaBUWIbHBINA TETpadIp; KyO.
[IpencraBienune o NpaBUIbHBIX
MHOT'OTPaHHUKAX: OKTa’Ap, AOAEKa AP
Y UKOCAdIP.

CuMmmMmeTpusi B IpOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBHO TOYKH,
PSMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MTUPAMUIAX,
napaieJenuneaax, IpaBUIbHbIX
MHOTOTPaHHHKAX.

JaBatb onpeaeneHne NupaMubl,
pacno3HaBaTh BUJbI IUPAMU/I,
(¢opmyaupoBaTh cBOMCTBa pEdED,
rpaHel U BBICOTHI IPABUILHOM
MAPAMU/IBI.

HaxoauTth miomaas noJgHON

1 OOKOBOI MOBEPXHOCTH MUPAMHUIBI.
JdaBathb onpenejeHue yCEUYEHHOM
MAPAMUJbI, HA3bIBATH €€ SJIEMEHTHI.
DopMyJIMPOBATH TEOPEMY

0 MIOHIau OOKOBOM MOBEPXHOCTHU
IIPaBWJIBHOW yCEYEHHON MUPAMUIBI.
Pemarp 3a1a4n Ha BBIYMCIICHHUE,
CBSI3aHHBIE C MUPAMHUIAMU, a TAKKE
337141 Ha TTOCTPOCHUE CEYECHUM.
JaBathb onpeaejgeHue Ipu3Msl,
pacno3HaBaTh BUIbI IPU3M,
U300pakaTh IPU3MbI HA YEPTEKE.
HaxoauThb 1iomaaps NOJHONU WA
OOKOBOI MOBEPXHOCTH MPU3MBI.
H3y4yars cooTHOIIEHUS Diliepa
1S urciia pedep, rpaHedt U BepUInH
MHOTOT'PaHHUKA.

HN3yuaTh BUABI NPABUIBHBIX
MHOTOIPaHHHUKOB, UX HA3BaHUS

Y KOJIMYECTBO IPaHEH.
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Brruuciienue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa, AUaroHau,
yrabl. [Inomans 60koBOM MOBEPXHOCTH
Y TIOJIHOM TTIOBEPXHOCTH MIPSIMOU
IIPU3MBI, IUIOIIAb OCHOBAHU, TEOPEMA
0 OOKOBOM MOBEPXHOCTH MPSIMON
npusmsbl. [Inomaas 60koBoOM
MTOBEPXHOCTHU U MTOBEPXHOCTHU
MIPaBWIBHOW MUPaMUbL, TEOpEMA

0 TUIOIIA/ I OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPAMUBI

HN3yyaTs cuMMETpUIO
MHOT'OTPaHHHKOB.

OO0bsACHATDH, KAKHE TOUKH
Ha3BIBAIOTCS CUMMETPHYHBIMH
OTHOCHUTEIIHLHO JJAHHOUW TOYKH, TIPSIMOM
WJIHA TJIOCKOCTH, YTO HA3hIBAIOT
IIEHTPOM, OCBIO HITH TIJIOCKOCTBIO
CUMMETPUH (UTYPBL.

IIpuBOAUTH NPUMeEPHI
CUMMETPUYHBIX (PUTYD B apXUTEKTYpE,
TEXHHKE, IPUPOJIE.

MoaeaupoBaTh peaabHbIC CUTYAIHH
Ha SI3bIKE TEOMETPHUH, UCCIIE0BATh
MTOCTPOEHHBIE MOJIETH

C MICTI0JIb30BAHUEM I'€OMETPHIECKHUX
TTOHATHH, UCII0JIB30BAaTh MMOJ00HE
MHOT'OTPaHHHUKOB

OOBEMBI MHOTOTPAHHUKOB

IToasarue 006 00BéEMe. OOBEM
U PaMHUJIBI, TTPU3MBI

AKTYaJIn3upoBaThb (HaKThl U METOJIbI
IJIJAHUMETPHH, PEJIEBAHTHBIE TEME.
O0BACHATD, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IS AHAJIOTHUIO

C U3MEPEHUEM IJIOIIAJIeH
MHOTOYTOJIbHUKOB. DOpPMYJIMPOBATH
OCHOBHBIE CBOICTBA O0BEMOB.
HN3yuarthb, BBIBOAUTEH (DOPMY.JIbI
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00BEMa MPSAMOYTOJIBHOTO
napajiesenuneaa, Ipu3Mbl

U TIUPaAMU/IBI.

Boruucasitb 00bEM MPU3MBI

Y IUPaMUJIBI TIO X PJIEMEHTAaM.
I[IpuMeHATH 00BEM NJIs pelIeHUs
CTEPEOMETPUUECKHUX 3aa4 U

JUTSl HAXOXKJIEHUSI T€OMETPUUYECKHUX
BEJINYUH.

MogaeaupoBath peaibHbIE CUTYaLUH
Ha SI3bIKE TEOMETPHUU, HCCIAeA0BATH
OCTPOEHHBIE MOJIENH

C UCII0JIb30BAaHUEM T'€OMETPUUECKUX
MTOHSATUMN

[loBTOpEHME: CEueHU,
PaCCTOSIHUS U yTJIbI

[TocTtpoenue ceuennit

B MHOTOTPaHHUKE.

Brruncnenue paccTossHUI: MEXIY
JIBYMsI TOYKAMHU, OT TOYKH J0 IPSMOMH,
OT TOYKH 10 TUIOCKOCTH; MEKIY
CKPEIIMBAIOIIUMUCS MTPIMBIMU.
Brruucnenue yrios: Mexay
CKPEIIMBAIOIIMMUCS MPSIMBIMH,
MEXKIY TIPAMOUN U TIIIOCKOCTHIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXIY
TLIOCKOCTSIMHU

CTpouTthb ceueHnE MHOTOIPaHHUKA
METOJIOM CJIE/IOB.

JaBaThb onpeaesieHue pacCTOSHUS
MeXAy pUrypamu.

Haxoauthb paccTosiHue MEXIy
NapajuIeIbHBIMU IJIOCKOCTSAMM,
MEXKy IIJIOCKOCTBIO U MAPAIIIETBHON
el pAMOM, MEXKIY
CKPEIIHBAOIIUMHUCS MTPSIMBIMH.
CTpouTh JIMHENHBIN YOI
JBYIPAHHOTO yTJIa HA YEPTEKE
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MHOTOTPAaHHHUKA U HAXOJIUTh €0
BEIIMYUHY.

HaxoauThb yriibl MEXIY IIIOCKOCTSIMA
B MHOI'OI'paHHUKaX

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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11 KVIACC

HaumenoBanue paznena  |KomnuectBo OCHOBHOE coAepKaHUE OCHOBHBIE BUJIBI ACSATEIBHOCTH
(Templ) Kypca 4acoB oOyyarommxcst
Tema BpaleHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaThb (HaKThl U METO]IbI

JTMaMeTp; TJIOIIAb ITOBEPXHOCTH
chepsbl. B3auMHOe pacrnonoxeHue
cepsl 1 IOCKOCTH; KacaTelbHas

IJIOCKOCTH K cpepe; Imomaas chepsl.

N3o6paxenne chepsl, mapa
Ha TUIOCKOCTH.
CeueHnus mapa

IJIaHUMETPUH, PEJICBAHTHBIC TEME,
NMPOBOIAUTH AHAJIOTHUHU.

JaBaTh onpeaesenus chepsl U mapa,
uX IIEHTpa, pajanyca, JTuaMeTpa.
Omnpenensth chepy kKak purypy
BpalIeHUs OKPY>KHOCTH.
HccaenoBath B3aiMHOE
pacmnosio)keHue cepbl U IMITOCKOCTH,
NBYX cdep, WIJIIOCTPUPOBATH 3TO

Ha YepTekaxX U PUCYHKaX.
DopMyJTHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIOCKOCTH K cdepe,
CBOMCTBO U MIPU3HAK KacaTeIbHOMN
MJIOCKOCTH.

3HAKOMMTBHCSH C T€0JIE3NUECKUMU
JUHUSIMHU Ha cdepe
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[unuaapuydeckas TOBEPXHOCTD,
oOpa3yronue HUINHIPUYECKOM
MTOBEPXHOCTH, OCh IUJIUHAPUIECKON
noBepXHOCTH. L{umuHap: OCHOBaHUS
1 OOKOBasi IOBEPXHOCTb,
oOpazyromias U 0Ch; MIOIAh
OOKOBOM M MOJIHOW MOBEPXHOCTH.
N3o0paxkeHne nunuHIpa

Ha MI0CKOCTU. Pa3BépTka nununHapa.

Cedenus muauHIpa (MITOCKOCTHIO,
MapasyIeIbHOU WU
NEPHEHIUKYISIPHONU OCH IIIUHAPA)

OOBSACHATD, YTO HA3LIBAIOT
IWJIMHIPOM, HA3bIBATh €0 JJIEMEHTHI.
HN3yuathb, 00bSIICHATD, KAK MTOJTYYUTh
UWJIAHAP IMYTEM BpALLICHUSA
NPSMOYTOJIbHHKA.

BbIBOaAMTH, HCTI0JIB30BATH (DOPMYIIBI
JUTSA BBIYMCIIEHUS IUIOIAAN OOKOBOM
MMOBEPXHOCTHU IUJIAHIPA.

HN3yuarthb, pacno3zHaBaThb pPa3BePTKY
HWJINH]IPA.

HN300paxkaTh HWIMHIP U €T0 CEUCHUS
IUIOCKOCTBI0, TPOXOSAIIEN Yyepes ero
OCb, TTAPAJICIILHOU WU
MEPIEHIUKYJISIPHOU OCH.

Haxoautb mjiomaan 3TUX CEUSHUM.
MopeaupoBaTh peajbHbIE CUTYALUN
HA SI3bIKE TEOMETPHUH, UCCIAEI0BATH
IMOCTPOCHHBIE MOJIEHN

C UCTIOJIb30BAHUEM N'€OMETPUUECKUX
MMOHSTHI

Konunueckas noBepxHOCTb,
o0Opazyrolue KOHUIeCKOi
MOBEPXHOCTH, OCh U BEpPILIUHA
KOHUYECKOU ITOBEPXHOCTH.
Konyc: ocHOBaHME 1 BepIINHA,
oOpazyromias U oCh; IJIOIIAb

OO0BSICHATH, KaKOe TEJIO Ha3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €0
SJICMEHTHI.

N3yuaTthb, 00bSICHATH, KaK MOJYYUTh
KOHYC IIyTEM BpallECHUs
NPSMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOU U MOJTHON MOBEPXHOCTH.
VY ceu€HHbIN KOHYC: 00pa3yrolne
Y BBICOTA; OCHOBAHUS U OOKOBas

MTOBEPXHOCTD.

N300paskeHne KOHyca Ha MJIOCKOCTH.

Pa3Béprka koHyca.

Ceuenus koHyca (TUIOCKOCTBIO,
MapajuieIbHON OCHOBAHHUIO,

Y TIOCKOCTBIO, TPOXOASIIEH
4yepe3 BEPIINHY)

HN300pamxaTh KOHYC U €r0 CEUECHUS
IJIOCKOCTBI0, MPOXOASAIIEN YePE3 OCh,
Y TJIOCKOCTBIO, NEPIICHINKYIISIPHON
K OCH.

HN3yuyarh, pacno3HaBaThb pa3BEPTKY
KOHYca.

BbIBOAMTH, HCTIOJIB30BATH (DOPMYIIBI
JUTSA BBIYMCIIEHUS IUIOIIAAN OOKOBOM
MTOBEPXHOCTHU KOHYCA.

HaxoauTh 1miomany cedeHu,
MPOXOISIINX YEPE3 BEPIINHY KOHYCa
WJIY TIEPIIEHAUKYIISIPHBIX €70 OCH.
OO0BSACHATH, KAKOE TEJIO Ha3BIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuaTthb, 00bSICHATH, KaK €ro
MOJIYYHUTh ITyTEM BpaALLICHUS
NPSMOYTOJIBbHOW TPANELUH.
BbiBoaMTH, NPpUMEHATH POpMYTTY
JUTSA BBIYMCJIEHUS IUIOIAIU OOKOBOM
MIOBEPXHOCTH YCEYEHHOTO KOHYCa

KoMOuHanus ten BpameHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIN 0KOJIO0 cepsl; cdepa,
BIMCAHHAS] B MHOTOTPAHHUK WA

B TEJIO BPAIICHHUSI

AKTYaJIu3upoBaThb (HaKkThl U METO]IbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJUTH AHAJIOTUU.

PemaTh cTepeoMeTpruuecKue 3a1auu,
CBSI3aHHBIE C TE€JIAMU BpAIICHUS,
MIOCTPOEHHUEM CEUEHHM TEN BpAIllCHUS,
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C KOMOMHAILIMSAMHM TEJ BpaIeHUs

Y MHOTOTPAHHUKOB Ha HaXOXKJICHHUE
F€OMETPUYECKUX BEIIMYHH.
Hcnoab30BaTh Npu pelIeHUN
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETPUUYECKHUEe (PaKThl 1 METOIbI
3372491 Ha BBHIUMCICHHE

1 JI0Ka3aTeIbCTBO.

MoaeanpoBaTh pealIbHbIE CUTyallUH
Ha SI3bIKE TEOMETPUH, UCCIIEI0BATH
MTOCTPOECHHBIE MOJICIIH

C MCIIOJIb30BAHUEM I'€OMETPUIECKUX
MMOHSTHI

OO0OBEMBI TET

[Torstue 06 06bEMe. OCHOBHEIC
CBOIiCTBAa 00BEMOB TEII.

O0BEM IIIMHIpa, KOHYCA.
O06BEM mapa u momaab chepsl

AKTYaJIU3HPOBATH (DAKTHI 1 METOIBI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
POBOJUTH AHAJIOTHH.

BbIBOAUTH, HCTIOJIB30BATH (HDOPMYITEI
00BEMOB: MIPU3MBI, IWJIUHJPA,
MAPaMUIbl, KOHYCa; YCEYEHHOU
IMAPaAMUIBl U YCEUEHHOTO KOHYCA.
Pemath cTepeoMeTpUUECKUE 3a/1a4H,
CBSI3aHHBIE C BBIYUCIEHUEM OOBEMOB.
DopMyJTHPOBATH ONIPEACICHUE
[IAPOBOTO CErMEHTA, IApOBOIo CJI0s,
[IAPOBOT'0 CEKTOpA.
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IpuMensaTs Gopmybl
JUIS1 HaXO0XKJeHHUST 00bEMOB IIaPOBOTO
CEerMeHTa, IIIapoOBOT0 CEKTOpa

[TonoOHbIe Tena B MPOCTPAHCTBE.
CoOoTHOIIEHUST MEXK Y TUIOMIAISIMU
MMOBEPXHOCTEH, 00bEMaMM MOT00HBIX
TeN

Pemath cTepeoOMEeTpHYCCKHE 3a/1a4H,
CBsI3aHHBIE C 00BEMOM IITapa

U TIOIIAbI0 CPepHI.

MoaeanpoBaTh pealbHbBIE CUTyaIluu
Ha S3BIKE TCOMETPHH, UCCIICI0BATh
IOCTPOCHHBIC MOJICTH

C HCTIOJIb30BAaHUEM I'eOMETPUUCCKHUX
MIOHSITHH.

AKTYaJIU3HPOBATH (DAKTHI 1 METOJIBI
IJIaHUMETPHH, PEJICBAHTHBIC TEME,
IIPOBOJIMTH AHAJIOTHH.

Pemathb cTepeoOMETpPHYCCKHE 3a/IaUH,
CBSI3aHHBIC C COOTHOIIICHUEM 00BEMOB
U TTOBEPXHOCTEH MOJOOHBIX TEll

B IIPOCTPAHCTBE.

MoaeanpoBaTh peabHbBIE CUTyaIluu
Ha S3BIKE TCOMETPHH, UCCIICI0BATh
IOCTPOCHHBIC MOJICTH

C HCTIOJIb30BAaHUEM I'eOMETPUUCCKHUX
MIOHSATHUH

BeKkTopbl 1 KOOPIMHATHI
B [IPOCTPAHCTBE

10

Bekrop Ha miiockoctu
U B IIpocTpaHcTBe. CloKeHne
U BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE

AKTYaJIU3HPOBATH (DAKTHI 1 METOIBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
IPOBOJUTH aHAJIOTHUH.
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BEKTOpaA Ha yuciio. Paznoxenue
BEKTOpPA MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuio
napaieJaenunea.

Pemenue 3amay, CBI3aHHBIX

C IPUMEHEHHUEM ITPABUII IEUCTBUI

C BEKTOpaMH.

[IpssmoyToONbHAs cUCTEMa KOOPAUHAT
B IpocTpancTBe. KoopanHatel
BekTOopa. [Ipocreitue 3amaumn

B KOOpJIMHATAX. YTOI MEXKIY
BekTOpamu. CKasapHOe
MIPOU3BEICHUE BEKTOPOB.
Brruncnenne yrioB Mexay npsSMbIMU
Y TTOCKOCTSIMM.
KoopinHaTHO-BEKTOPHBI METO
IIPY PELIEHUHN T€OMETPUUYECKUX 3a]1a4

OnepupoBatb MNOHATHEM BEKTOP

B IPOCTPAHCTBE.

DopMyJIMPOBATH IIPABUIIO
MapajuIeNICIUIIe A ITPU CIOKECHUHN
BEKTOPOB.

CriaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP HA YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA 3TUX
OIeparuu.

JaBathb onpeneneHne NpsMoOyrojabHOU
CHCTEMBI KOOPJIMHAT B ITPOCTPAHCTRBE.
Bobipa3uTh KOOpAMHATHI BEKTOpA
yepe3 KOOPAMHATHI €T0 KOHIIOB.
BbIBOAUTE, HCI0JIB30BATH (hpopmyany
JUIAHBI BEKTOPA U PACCTOSHUSA MEXKITY
TOYKAMH.

BobipaxkaTh CKUISIPHOE TPOU3BEACHUE
BEKTOPOB YEPE3 UX KOOPJUHATHI,
BBIUHCIIATH YIOJI MEXKIY ABYMs
BEKTOPAaMH, ABYMS MPSIMBIMHU.
HaxoauThb yroa mexnay npsMou

Y TUIOCKOCTBIO, YTOJI MEXIY ABYMS
IUIOCKOCTSIMH aHAJIMTUYCCKUMHU
METOIaMU.

BbIBOOAUTE, HCII0JIB30BATH (popmy1y
pacCTOSIHUS OT TOYKHU /10 TIIOCKOCTH
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[loBTOpEeHue, 06001IeHNE 7 OcHoBHbIe Urypsl, paxtel, Teopemsl | Pemath npocTeiiiue 3agauu
Y CHCTEMATHU3AIUs 3HAHUI Kypca IUIAHUMETPUU. 3aJauu Ha HaXO0XXJICHUE JJIMH U YTJIOB
MJIAHUMETPUU U METOMbI UX B TEOMETPUYECKUX PUTYpaAX,
peLICHUS. npuMeHsTh Teopemy [ludaropa,
OcHoBHbIE QUTYPBI, PAKTBL, TEOPEMBI | TEOPEMBI CHHYCOB M KOCHHYCOB.
Kypca CTEPEOMETPUH. 3a1a4H HaxoauTs mioia b MHOTOYTOJIbHUKA,
CTEPEOMETPUM U METOJBI X PEIICHUS | KpyTa.
Pacno3naBaTth 11oj00HbIE (UTYDBIL,
HAXOJIUTh OTHOILIECHUS JJIUH
Y TUJIOIAEH.
Hcnonb30BaTh Ipu pelieHUN
CTEPEOMETPUYECKUX 3a71a4 (DaKThI
U METOJIbI TUNIAHUMETPUU
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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POEJTEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAS 3AIITMCKA

YuaeOuplii kypc «BeposTHOCT, W cTaTHCTHKa» 0a30BOrO YpPOBHS SIBISETCS
NPOJOJDKEHUEM M PA3BUTHEM OJHOMMEHHOrO Yy4eOHOTo Kypca 0a30BOro YpOBHS
OCHOBHOTO 00111eT0 00pa3oBaHusl. YUeOHBIM Kypc NpeAHa3HauyeH il (pOpMHUpPOBaHUS
y 00y4aromuXxcsi CTATUCTHYECKOM KyJIbTYphl U TIOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEH
KaK MaTeMaTH4YeCKOT0 MHCTPYMEHTA U M3YYCHUS CIy4YallHbIX COOBITHH, BEIHYUH H
nporieccoB.  Ilpum  m3yueHumm ydeOHOro Kypca oOoramarTcs MpencTaBICHHS
o0yJaromuxcs 0 METOJaX MCCIEIOBAHUS U3MEHYMBOTO MUPA, Pa3BUBACTCS MOHMMAHHE
3HAYUMOCTH U OOIIHOCTH MaTEeMaTHYECKHX METOJIOB MO3HAHHUS KaK HEOTHEMIIEMOM
YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUS.

Coneprkanne yuyeOHOTO Kypca HampaBiIeHO Ha 3aKperuieHUE 3HAHWMA, TTOTyYEeHHBIX
OpU W3Y4YeHHH Kypca Ha ypOBHE OCHOBHOTO o0miero oOpa3oBaHHs, W Ha pPa3BUTHE
MPEJICTaBICHUA O CIy9alHbIX BEITMYMHAX M B3aUMOCBS3AX MEXIy HHUMH Ha Ba)KHBIX
npuMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl W3 OKpY’Kallero mupa. B pesymnpraTe
y oOydyaromuxcs JOJDKHO  chOpMHUpOBAThCS — MPEJCTaBICHHME O  HauOoiee
yYHOTPeOUTENBHBIX U OOIIMX MAaTEeMATUYECKUX MOJEISAX, UCIOIb3YEMBIX AJISI ONMUCAHUS
AHTPOTIOMETPUIECKHUX U AeMOTrpaduIecKIX BEINIHH, TOTPEITHOCTEHN B Pa3IMYHOTO poja
U3MEPEHHSIX, JJIMTENBbHOCTH 0e30TKa3HOW  pabOThl TEXHUYECKUX  YCTPOICTB,
XapaKTePUCTHK MAaCCOBBIX SIBJICHHUI U MPOLIECCOB B OOIIECTBE.

B cooTBeTcTBHM ¢ yKa3aHHBIMH LEISIMH B CTPYKType Y4YeOHOTo Kypca
«BeposTHOCTh U CTAaTUCTUKA» JUIsl YPOBHS CpeAaHEro odiiero oopazoBanusi Ha 0a30BOM
YpOBHE BBIZICNICHBI CIEAYIOIINE OCHOBHBIE cofepxkaTenbHble JUHUU: «CiydaiiHbie
COOBITHS U BEPOATHOCTHY, «CiTydaifHble BETMUMUHBI U 3aKOH OOJIBIINX YHCEID.

Baxnyo dYactb y4eOHOTO Kypca 3aHUMAaeT HU3YYEHHE TEOMETPHUYECKOrO H
OMHOMHUANBHOTO pPACIpEAETCHIN W 3HAKOMCTBO C WX HENPEPbIBHBIMU aHAJIOTaMH —
MOKa3aTeIbHBIM U HOPMAJIBHBIM PaCIpeIeICHUSIMH.

Copnepxxanne nuHUM «CiydailHble COOBITHSL U BEpPOSITHOCTH) CIIYKUT OCHOBOM
s QOpMHUpPOBAaHUS MPEACTAaBICHHM O paCHpeeICHUHd BEpPOSITHOCTEH MEXITy
3HAYCHUSIMHU CIy4YailHBIX BEIMYMH, a TakXXe dTa JHHHA HeoOxonmMa Kak 0asa
JUISL U3Y4YEHUs 3aKOHA OOJbIIMX YHUCeNl — (YyHAAMEHTAIBHOIO 3aKOHA, AEHCTBYIOLIETO
B MpHUpOJAE U OOIIECTBE M MMEIOIIEr0 MaTeMaTHdeckyro (opmanusanuioo. Cam 3aKoH
OONBIIMX YHCEN TMpeajaraercsi B O3HAKOMHUTENBHOW ¢GopMe ¢ MHUHHUMAIbHBIM
MCIIOJIb30BaHNEM MaTeMaTHYECKOTO opMann3ma.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIYYailHBIMU BEIHMYMHAMH, AKIECHTHPYIOT
BHUMaHHE O0y4aroluXcs Ha ONMHMCAHWU U M3YyUYEHUU CIyYalHBIX SBICHUI C MOMOIIBIO
HenpeprIBHBIX (PyHKIMA. OCHOBHOE BHHMaHHUE YJENseTcs MOKa3aTeNbHOMY U
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HOPMAJIbHOMY pachpeiesieHUusiM, IMpPU OTOM MPEINoJaraercsi O3HAKOMUTEIbHOE
M3yueHue matepuana 0e3 J0Ka3aTelbCTB MIPUMEHIEMbIX (PAKTOB.

OOmiee 4YKMCIIO YacoB, PEKOMEHJOBAHHBIX JUIsi U3Y4YeHUs] Y4eOHOro Kypca
«BeposTHocTh U ctaTtucThkay — 68 yacoB: B 10 kimacce — 34 gaca (1 gyac B Hemeno),
B 11 kimacce — 34 gaca (1 yac B Hezem0).

COAEPKXAHUE OBYUEHUSA

10 KJIACC

[IpencraBneHne JaHHBIX C TMOMOINBIO Tabmuiy u  amarpamMm. CpenHee
apudmMeTHIecKoe, MeInaHa, HauboJIblllee U HAaUMEHbIIIee 3HAUYCHUS, pa3Max, JUCIIEPCUS
Y CTaHJIapTHOE OTKJIOHEHWE YUCIIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMBITHI) W ClIydyalHbIe COOBITHSA. DJIEMEHTAapHbIC
coObiTUst (UcxoAbl). BeposaTHOCTh ciydallHOro coObITHS. bBAM30CTh YacTOThl U
BEPOSATHOCTU COOBITHI. CiydailHble ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTapHBIMHU
cOoObITUSIMU. BeposITHOCTH COOBITHII B OMBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMM.

Omneparuu HajJ COOBITUSAMU: TIepeceueHue, OO0bEeIUHEHHE, ITPOTHUBOIOJIOXKHbBIC
coObITus. JJuarpammsl Ditnepa. opmyiia clIOKEHUS BEPOSITHOCTEH.

YcioBHAsA BEPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEU. JlepeBO cilydallHOro
skcrepumenTa. @opmyiia noaHoi BeposiTHOCTU. He3aBucumbie COOBITHS.

KomOunatopuoe mnpaBwino yMmHOKeHus. llepectaHoBku u Qakrtopuan. Ywucio
coueranuid. Tpeyronsnuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHblil ciydaiiHbld ONBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumble
ucnbiTanus. Ceprsi HE3aBUCUMBIX UCTBITAHUN 10 TIEpBOTO ycenexa. Cepusi He3aBUCUMBIX
WCIIBITAaHUM bepHyum.

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTeN. JluarpaMma pacupeaeneHus.
[Ipumeps! pacnpenenennii, B TOM 4UCIE, TEOMETPUUYECKOE U OMHOMUAIILHOE.

11 KJIACC

YucioBble XapakTEPUCTUKU CIyYalHBIX BEIWYMH: MaTeMaTH4YECKOE OXKUJIaHUE,
JUCIIepCUsl U CTaHAapTHOE OTKJIOHEeHHe. [IpuMepbl NMpUMEHEHHsT MaTeMaTUYECKOro
OXHMJIaHUS, B TOM YHUCJIE B 3aJayaXx U3 IOBCEAHEBHOW >XU3HH. MaremaTH4yeckoe
OXHJIaHUEe OWHApHOW clydallHON BenWYUHBI. MaTeMaTUYecKoe OXUJAHUE CYMMBbI
CIy4yalHbIX BEJIMYMH. MaTeMaThyecKoe OXHUJIAHUE U JUCIEPCUS] T€OMETPUUECKOTO U
OMHOMUATBLHOTO pacIpeeICHUN.

3akoH OOJIBIIMX YHCENl U €T0 POJib B HayKe, Mpupoje U odiiecTBe. BoIOOpOUHBIH
METOJ UCCIEOBAHNM.

[IpuMepbl HENmpepbIBHBIX CIy4YaHbIX Benu4yuH. lloHsATHE O MJIOTHOCTH
pacripeneneHus. 3aaadd, TPUBOIAIIME K HOpMallbHOMY pacmpeaeneHuto. Ilonsarue
0 HOPMaJIbHOM pacIpe/eICHUN.
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NPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 kjaacce 00ydaronuics MoayquT CIEIYIOMINE MPEeIMETHBIC
pEe3yIbTATHI:

YUTATh U CTPOUTH TAOJHIIBI U JUATPAMMEBI;

OMEepUPOBATH TMOHATUAMH: CpeaHee apudMeTHUecKOoe, MeuaHa, HauOoJbIIee,
HavMEHbIIIee 3HAaUCHUE, pa3MaxX MacCUBa YUCIOBBIX JJAHHBIX;

OMEPUPOBATH MOHITUSMHU: CITyYallHBIN SKCIIEPUMEHT (OMBIT) U CIydyallHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ) CIy4alHOIro OIbITa, HAXOJUTh
BEPOSTHOCTU B OMbBITaX C PAaBHOBO3MOXKHBIMU CIyYalHBIMH COOBITUSMH, HAXOJUTh U
CpaBHUBATH BEPOATHOCTH COOBITUN B U3YUYEHHBIX CIyUYalHBIX IKCIIEPUMEHTAX;

HaxXOJUTh U (HOPMYIUPOBATH COOBITHSA: TEpeceueHue U OOBEIUHEHHE JTaHHBIX
COOBITUM, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO,  TOJb30BAThCS
nuarpamMmamu Junepa u GopMyJion CI0KEHUSI BEPOSATHOCTEH MpU PELICHUH 3a]1a4;

OMEpUPOBATH TMOHATHSIMU: YCIOBHAasi BEPOSITHOCTh, HE3ABHUCUMBIE COOBITHS,
HaXxOJUTh BEPOATHOCTH C IMOMOIIBI0 TpaBUJia YMHOXKEHHs, C TOMOIIBIO JepeBa
CIIy4alHOTO OIBITA;

NPUMEHITh KOMOWHATOPHOE TMPABUIO YMHOXEHUSI TpPU PEIICHUU 3ajady;

OMEPUPOBATH MOHSATUSIMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUs
WCIIBITAHUM, YCTIEX U HEyJlaua, HaXOAUTh BEPOSITHOCTH COOBITUI B CEPUM HE3aBUCUMBIX
UCTIBITAHUM JI0 TIEPBOTO yCreXa, HaXOAUTh BEPOSITHOCTU COOBITUN B CEPUU UCIBITAHUN
bepnymu;

OMEepUPOBATH MOHATHUSIMU: CIydyailHas BEJIMYMHA, PACIpeieiieHue BEPOSITHOCTEM,
auarpamMma pacrpezeieHusl.

K xoniy o0yuenus B 11 kiaacce 00ydaroniuics MoayquT CIEIYIOMINE MPEeIMETHbIC
pEe3yJIbTATHI:

CPaBHUBATh BEPOATHOCTU 3HAUEHUN CITYYAaWHOW BEJTMYUHBI IO PACHPEACIEHUIO WU
C IOMOUIBIO JUArpaMm;

ONEPUPOBATH MOHATUEM MATEMATUYECKOTO OXHUIAHHUS, MPUBOAUTH MPUMEPHI, KaK
MPUMEHAECTC  MAaTEMATUYECKOE  OXHUIAHWE  CIIy4YallHOM  BEJIIMYMHBI  HAXOJUTh
MaTeMaTUYECKOE 0XKUIAHUE 110 JAHHOMY PaCIIpENEIICHUIO;

UMETh MPEACTaBICHUE O 3aKOHE OOJIBIINX YHCEII,

HMMETh MPEJCTABICHUE O HOPMAJIbHOM PACIPEACTICHNH.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |KomnuectBo OCHOBHOE coiepKaHUE OCHOBHBIE BUJIBI JCSITETBHOCTH
(Tembl) Kypca 4acoB oOyyarommxcst
[IpencraBneHue TaHHBIX 4 [IpencraBneHue TaHHBIX C TOMOUIBIO N3BJiekaTh HHOPMALIMIO U3 TaOIHUII
Y ONKCATEJIbHAS CTAaTUCTUKA Tabnun u guarpamm. Cpennee U JMarpaMm, HCIOJIb30BaTh TaOJIHIIGI
apu(meTrnueckoe, MeauaHa, U HarpaMMBbl JUIsl IPEACTABICHUS
HanOOJIbIIICE U HAMMEHbIIIEE CTAaTUCTUYECKUX JIAHHBIX.
3HAYCHUsI, pa3Max, TUCIIepCus, Haxoauthb onucateabHbIE
CTaHJAPTHOE OTKJIOHEHHUE YHUCIOBBIX XapaAKTEPUCTUKU TaHHBIX.
HabopoB BbiABUraTh, KpUTHKOBATH FHIIOTE3bI
0 XapakTepe CIIy4anHOW U3MEHYMBOCTH
U onpeensomux e€ gpakropax
CityyaiiHbI€ OIBITHI 3 Cny4aiiHble SKCIIEPUMEHTHI (OTIBITHI) Bbigeasite Ha NIpUMepax CilydyanHbIe

U CIy4dailHble COOBITHS,
OTBITHI C PABHOBO3MO>KHBIMU
PIIEMEHTAPHBIMU UCXOAaMU

U CIIy4alHbI€ COOBITHS.
DneMeHTapHbIe COOBITUS (MCXO/IbI).
BeposTHOCTB C1y4aliHOTO COOBITHS.
BeposTHOCTH COOBITHIA B OTIBITAX

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU.
[IpakTuueckas pabota

COOBITHSI B OMMCAHHOM CITy4aitHOM
OIIBITE.

DopMyJIMPOBATH YCIOBUS IPOBEACHUS
CIIlyYaliHOTO OIIBITA.

HaxoauTb BepOsSITHOCTH COOBITUIA

B OIIBITAaX C PABHOBO3MOXHBIMHU
UCXOJIAMU.

MopeaupoBaTh ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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HCXO0JIAMH B XOJI¢ MPAKTUISCKOM
paboThI

Omneparuu Haa COOBITHSIMH,
CJIOKEHUE BEPOSATHOCTEU

Oneparuu Hag COOBITHSIMM:
nepecedyeHre, 00beIMHEHNE COOBITHH,
MPOTUBOIOJIOKHBIE COOBITHUSI.
Juarpammel Dinepa. opmyna
CJII0KEHUS BEPOATHOCTEN

Hcnoab30BaTh AuarpaMMsl Jisepa
U CIIOBECHOE OMHUCAHUE COOBITHI
JU1s1 GOPMYJIUPOBKHU U U300pasKeHUS

00bEeIMHEHUS U TIePEeCeUEHUs COOBITUH.

PemaTh 3aga4m ¢ HCNIOJIB30BAHUEM
(bOpMyIIbI CIOKEHHS BEPOSITHOCTEN

Y ClI0BHAs BEPOSATHOCTD,
JIEPEBO CIIyYalHOTO OIIbITA,
dbopmyiia noaHoM
BEPOSITHOCTU

1 HE3aBUCUMOCTH COOBITUI

YcnoBHAs BEPOSITHOCTh. Y MHOKEHUE
BEPOSATHOCTEN. [[epeBo ciaydaitHOro
skcriepumenTa. opmyiia moJHOU
BeposiTHOCTH. HezaBucumeble coObITHS

PemaTp 32124 Ha HAXOXKJICHUE
BEPOSITHOCTEN COOBITHI, B TOM YHCIIE
YCJIOBHBIX C IMOMOIIBIO IEpEBa
CIIlyYaliHOTO OIIBITA.

OnpeneasiTb HE3aBUCUMOCTb COOBITHN
o ¢popmyJie U 1o OpraHu3aluu
CIIly4aliHOT'O OIIBITA

DneMeHThl KOMOMHATOPUKHU

KombunaTopHoe npaBuio
yMHOXeHus. [lepecTaHOBKA

1 (axropuan. Uucno coueraHuid.
Tpeyronsauk [lackaims. opmyna
o6unoma HeroToHa

Hcnogb3oBaTh IpaBUI0 YMHOXKEHUSA
JUISI TIEPEYUCIIEHUS] COOBITHI

B CJIy4YallHOM OIIBITE.

Hoan3oBaTbes popmynoi

U TpeyroiabHukoM Ilackamns

JUIS OIIPEAEIICHUS YU Clla COUETaHUN

Cepun nociie 10BaTEIbHBIX
HCIIbITAHUI

bunapHbIii Cily4allHBINA ONIBIT
(ucnpITaHue), ycnex v Heynaua.
HesaBucumsbie ucneitanus. Cepus
HE3aBHCUMBIX UCIIBITAHUN 10 IIEPBOTO

Pa30uBaTh CJI0KHbBIE YKCTIEPUMEHTHI
Ha OT/ICJIbHBIC UCTIHITAHMUSI.
OcBauBaThb NOHATHS: UCTIBITAHUE,
cepusi He3aBUCUMBIX UCIIBITAHUM.
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ycrnexa. Cepus HE3aBUCUMBIX
UCIbITaHnN beprym.
[IpakTuyeckas pabota

C UCIIO0JIb30BaHUEM AIIEKTPOHHBIX
TaOJINIL

I[IpuBoaAuTH PUMeEPHI CEPUM
HE3aBUCUMBIX UCTIBITAHUU.
Pemars 3a1a4u Ha 1IOKUCK
BEPOSITHOCTEU COOBITHII B CEpUU
VCIIBITAHUH JI0 TIEPBOTO yCIexa

U B CEpUSX UCIIBITAHUMN bepHyu.
HN3yuaTthb B X0/1€ NPAKTHYECKOM
PadoOThI C UCITOJIB30BAHUEM
AIEKTPOHHBIX TAOIUI] BEPOSITHOCTH
COOBITHI B CEPUAX HE3ABUCUMBIX
VCIIBITAHU

City4aiiHbple BETUYUHBI
Y pacrpeeseHus

Cny4aiiHas BEIM4MHA.
Pacnipenenenue BeposSTHOCTEN.
Juarpamma pacnpenenenus. Cymma

U IIPOU3BCACHUC CJ'Iy‘-IElfIHbIX BCJINYHH.

[Ipumepsl paciipeeneHuii, B TOM
YHUCJIE TEOMETPUYECKOE
1 OMHOMUAIILHOE

OcBauBaTh NOHATHSA: ClTydaiiHas
BEJIMYMHA, pacipeeieHne, Tadbauia
pacnpeneseHus, [marpaMmma
pacrpeeseHus.

IIpuBoAUTH MPpUMeEPHI
pacnpeiesieHui, B TOM YHCIE
reOMETPUYECKOT0 U OMHOMHUAJILHOTO.
CpaBHuBATB pacnpeielieHus
CIIy4allHbIX BEJINYHH

HaxoauTh 3HaYCHUS CyMMBI

" IIPOU3BCACHHUA CHy‘-IElfIHBIX BCINYHH.

CTpouTh H pacno3HaBaTh
rCOMETPUUYCCKOE U OMHOMHUAILHOEC
pacrpe/eiieHue
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[ToBTOpeHnue, 0000IIeHHE, 5 OmmcarenpbHast CTAaTUCTHKA. IToBTOPATHL U3yYEHHOE
CHUCTEMaTHu3aIMsl 3HaHUM City4aiiHbl€ OIIBITHI U BEPOATHOCTHU Y BBICTPAUBAaTh CUCTEMY 3HAHUU
CIIy4aHbIX COOBITUM. Onepaiuu Haj
COOBITUSIMH. DJIEMEHTEI
KOMOWHATOPUKHU, CEPUU HE3aBUCHUMBIX
WCHBITAHUHU
OBHIEE KOJIMYECTBO 34
YJACOB I1O ITPOI'PAMME
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11 KJIACC

HaumenoBanue pazaena  |KomnuectBo OcHOBHOE coaepKaHue OcCHOBHBIE BUJIBI ACSATEIIBHOCTH
(Tembl) Kypca 4acoB 00yyarmmuxcs
MareMaTn4eckoe 0xKUIaHNE 4 [Tpumepsl npuMeHEHUSs OcBauBaTh NOHATHE MATEMATUYECKOTO

CIIy4allHOW BEIWYUHBI

MaTEMaTUYECKOTO OXKHUTaHUS
(cTpaxoBanue, IO0TEpES).
MareMaTu4eckoe OKUIaHUE CYMMBI
CIIy4YalHbIX BEJIMYMH.
MaTteMaTh4eCKOe 0KUTaHUE
reoOMeTPUIECKOr0 1 ONHOMHATIBLHOTO
pacnpeeneHui

OKHTaHUSL.
IIpuBoauTh 1 00CYXKAATH TPUMEPHI
MPUMEHEHUSI MATEMaTUYECKOTO
oXXuaaHus. Beraucnsars
MaTeMaTUYECKOEe OKHUJIaHNUE.
Hcnoab3oBaTh NOHSTHE
MaTeMaTUYECKOT0 OKUJIaHUS U €rO
CBOMCTBA MPHU PEIICHUU 3a]1a4.
Haxoauts 1o u3BecTHBIM POopMyIam
MaTeMaTUYECKOE 0KUJAHUE CYMMBbI
CITy4YailHbIX BEJTUYUH.

HaxoauTts 110 u3BecTHBIM (popMynam
MaTeMaTUYECKHUE OKUTAHUS CTydalHbIX
BEJINYMH, UMEIOLIUX T€OMETPUUECKOE

1 OMHOMUAJIBLHOE paclpeieNIeHUsI
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Jlucniepeus U cTaHIapTHOE
OTKJIOHEHUE CITy4YalHOU
BEJINYNHBI

Jlucniepcus 1 cTangapTHOE
OTKJIOHEHHE. [{ucniepcun
F€OMETPUYECKOT0 U OMHOMHUATBHOTO
pacrpeneneHus.

[IpakTuyeckas pabota

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINI]

OcBauBaTh IOHATHS: TUCIICPCHS,
CTaHJAApTHOE OTKIIOHCHHUE CITydallHON
BEJIMYHHEL.

Haxoaurs nucnepcuro

10 pacrpeeIeHHIO.

HaxoauTts 1o nu3BeCcTHHIM hopMyiam
JTUCTIEPCUIO TEOMETPUUECKOTO

1 OMHOMHUAJILHOTO pacIpe/IeICHus,

B TOM YHCJI€ B XOJI¢ MPAKTUICCKON
pabOTHI C UCTIOJBb30BAHUEM
AJIEKTPOHHBIX TAOJIHII

3aK0H OOJIBIIINX YHCEJT

3akoH OoJbIuX yncen. BeiOopouHbiit
METOJ UCCIIEAOBAHUM.

[IpakTuyeckas pabora

C UCTOJIb30BAHUEM SJIEKTPOHHBIX
TaOJIHNI]

3HAKOMUTBCH C BLIOOPOUYHBIM METOJIOM
UCCIIEIOBaHUS] COBOKYITHOCTHU JJAHHBIX.
N3yuath B X0/1€ NPAKTUYECKON paOOTHI
C UCIOJIb30BAHUEM AIEKTPOHHBIX
Ta0JIUI TPUMEHEHUE BEIOOPOYHOTO
METO0/1a UCCIEA0BaHUS

HenpepriBHble cydaiiHbie
BEJIMYMHBI (pacIpeieieHus )

[IpuMepsl HEMPEPBIBHBIX CIIyYanHbIX
BeJIMYMH. OyHKIUSA INIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacHpenesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHUS: HEMPEPHIBHAS
cily4aiiHasi BeIMYMHA, HETIPEPHIBHOE
pacripenieneHue, GyHKIHs IITOTHOCTH
BEPOSITHOCTH.

IIpuBoauTH NpUMEPHI HEMPEPHIBHBIX
CITy4YailHbIX BEJTUYUH.
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Haxoauth BepOsSTHOCTH COOBITUIA
M0 TaHHOW (DYHKIIUU IJIOTHOCTH, B TOM
YHUCJIE PABHOMEPHOTO pacpeaeIICHUs

Hopwmanbenoe pacnpenenenue 2 3agauu, MpuBOASIIME K HOpMalbHOMY | OCBauMBaTh MOHITUA: HOPMAJIbHOE
pacnpeneneHuo. OyHKIUA pacnpeneseHue.
IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO Bb11essiTh 110 ONMCAHUIO CITyYalHbIC
pacnpeneneHus. BEJIMYUHBI, PaCIPEICTEHHBIC
[IpakTuyeckas pabota 10 HOPMAJIbHOMY 3aKOHY.
C UCITOJIb30BAHUEM DJIEKTPOHHBIX IpuBoauTh MpUMepHI 33124,
Ta0IuUIL MPUBOJSIIMX K HOPMAJTbHOMY
pacnpenenennto. Haxonute 4nciioBbie
XapaKTEPUCTUKHA HOPMATBHOTO
pacnpeneneHus no N3BECTHBIM
dbopmynam.
Pemartsb 3a1aun, CBSI3aHHBIC
C IPUMEHEHHUEM CBOWCTB HOPMAIIBHOTO
pacrpenesieHni, B TOM YHACIE
C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
TaOJINIL
[ToBTOpEeHue, 06001IeHNE 19 [IpencraBieHne TaHHBIX C MOMOIIBIO ITOBTOPSTH N3y4EHHOE U BBICTPAUBATD

U CUCTeMaTu3alus 3HaHUM

TaOJIMII ¥ IUArpaMM, ONKcaTelIbHas
CTaTUCTHKA, OTBITHI

C PAaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITHSIMH,
BBIUHCIICHUE BEPOSATHOCTEN COOBITHI

CUCTEMY 3HAHUHN
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C MpUMEHEHUEeM QopMy

U rpauecKux METOA0B
(koopJMHATHAs TpsiMasi, IEPEBO,
nuarpamma Diiniepa), ciydaiiHble
BEJIMYMHBI U pacIpeiesICHHUs,
MaTEMaTUYECKOE OKUJAHUE
CIIy4YallHOW BEJIMYMHBI

OBLIEE KOJIMYECTBO
JACOB I10 ITPOI'PAMME

34
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