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MNOACHUTEJIBHAA 3AIITMCKA

[IporpammMa 1o MaTeMaTHKE Ha YPOBHE CpeaHEro oOumero oOpa3oBaHus
pa3zpaborana Ha ocHoBe PI'OC COO c y4éToM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM,
NPEABIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, M TPaAMIMN POCCHUICKOTO
oOpa3oBanus. Peanuzamusi mporpamMmbl MO0 MaTeMaTHKE OOeceuuBacT OBJIAJICHUE
KJIIFOYEBBIMA ~ KOMIIETCHIIUSIMHA, COCTABIISIFOIIMMHM ~ OCHOBY  JUISI  CaMOpPa3BUTUSA
U HENPEepHIBHOIO OOpa30BaHUs, IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEJILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHUXCS.

B nporpamMme mo mMareMaTHMKe YYTEHBI WJIEU U TOJOXKeHUsT KoHuenuuu pa3BUTHA
MaTeMaTu4eckoro oopasoBanus B Poccuiickoit denepariny. B coOTBETCTBUM ¢ Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YAaCTHOCTHU, MPEJOCTABIISITH
KaXJI0MY 00Yy4arolieMycsi BO3MOXKHOCTh JIOCTHXKEHUSI YPOBHS MAaTEeMAaTUYECKUX 3HAHUH,
HEO0OXOAMMOro JIJIsl JaJIbHEWIIEeH yCTEeIHON KU3HU B 001iecTBe. IMEHHO Ha pelieHue
ATOM 3aJ]a4M HalleJIeHa MporpaMMa o MaTreMaTuke 6a30BOro ypoBHS.

B snoxy uudpoBoit TpaHchopmaiuu Bcex cdep 4YEIOBEUECKON NesITEeIbHOCTH
HEBO3MOXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM YeJlOBEeKOM 0e3 0a30BoM
MaTeMaTUYECKOU MOATOTOBKHU. Y Ke B IIIKOJIE MATEMATHKA CIIYKUT OTIOPHBIM MPEIMETOM
JUI.  M3YYEHUS CMEXHBIX JUCHUIUIMH, a B JKU3HM TMOCJIE WIKOJbl pealbHOU
HEOOXOJIMMOCThIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa3oBaHue, YTO TPeOyeT MOJHOLIEHHOU
0a30Bol 00111€00pa30BaTEILHON MOATOTOBKH, B TOM YHCJIE U MaTEMAaTHYECKOH. DTO
OOyCJIOBJIEHO TE€M, YTO B Hallld JHU PACTET YHUCIO CHEHUATBHOCTEH, CBSI3AHHBIX
C HEMOCPEICTBEHHBIM NMPUMEHEHUEM MaTeMaTHUKU: U B cpepe SIKOHOMHKHU, U B OM3HECE,
U B TEXHOJIOTUYECKUX 00JIACTSIX, ¥ 1a’Ke B TYMaHUTapHbIX chepax. Takum 00pa3zom, Kpyr
oOyyarommxcsi, sl KOTOPhIX MaTeMaThKa CTAaHOBUTCA 3HAYUMBIM TMPEIMETOM,
CYIIECTBEHHO PACIIUPACTCH.

[IpakTHyeckass MoJI€3HOCTh MaTEMaTUKU OOYCIIOBJIEHAa TE€M, 4TO €€ MPEeIMETOM
ABJIAIOTCS (DyHIaAMEHTAIbHBIC CTPYKTYPHI HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJINYECTBEHHBIE OTHONIEHUSI OT MPOCTEUIINX, YCBAaMBAE€MbIX B HEMOCPEACTBEHHOM
OMbIT€, JO0 JOCTATOYHO CJIOKHBIX, HEOOXOJAMMBIX JUIsI Pa3BUTHUS HAYYHBIX U
TEXHOJIOTUYECKUX HJeN. be3 KOHKPETHBIX MATEMATUYECKUX 3HAHUU 3aTPYIHEHO
MMOHMMAHHUE TMPUHIMIIOB YCTPOMCTBA W HCIHOJB30BAHHUS COBPEMEHHOM TEXHHKH,
BOCIIPUATHE W MHTEPIpPETAIlds Pa3HOOOpa3HOH CONMAIBHOM, 3KOHOMHUYECKOM,
noJIMTUYeCKOr  mHbopmaruy, ManodPGeKTHBHA TMOBCEIHEBHAS  MPAKTHYECKas
JeaTeNbHOCTh. Kax1oMy 4eoBeKy B CBOEH KM3HU MIPUXOAUTCS BBITIOIHATH JOCTATOYHO
CJIOHBIE PACUEThI 1 COCTABIIATHh HECIIOKHBIC aJITOPUTMBI, HAXOJAUTHh HYXKHBIE (hOPMYJIBI
Y TIPUMEHSTHh UX, BIAJECTh MPAKTUUYECKUMHU MPUEMAMU F€OMETPUUYECKUX HU3MEPEHUU U
MOCTPOCHUM, YUTaTh HMHQPOPMAIUIO, TMPEJICTABICHHYI0 B BHAY TaONUIl, Auarpamm
u rpaduKOB, XUTh B YCIOBUSAX HEOMPEACIEHHOCTH U TIOHHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITHM.

OmHOBpEMEHHO ¢ pacuiupeHreM chep MPUMEHEHUS MaTEeMAaTUKH B COBPEMEHHOM
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obmiectBe BcE Oosiee BaKHBIM CTAHOBUTCS MAaT€MAaTUYECKUI CTUIb MBIIIJICHUS,
NPOSIBISIIOLIIMICSA B ONpPENENEHHBIX YMCTBEHHBIX HaBblKax. B mponecce wu3yuyeHus
MaTEeMaTHUKUd B apceHall NMPUEMOB U METOJOB MBIIIJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa30oM BKJIIOYAKOTCS MHAYKLIMS U JeAyKLHUs, 0000IIeHNE U KOHKPETU3allHs, aHATIU3 U
CHHTE3, KiacCupUKalusi U cucTeMaTusaius, abcrparupoBanue u aHanorusi. OOBEKTHI
MaTEMaTUYECKUX YMO3AKJIIOUEHUM, @paBWIa HUX KOHCTPYUPOBAHMS PACKPBIBAIOT
MEXaHU3M  JIOTHYECKUX  MOCTPOCHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  YMEHUS
dbopMynupoBaTh, 0OOCHOBBIBATh U JOKA3bIBaTh CYXKJICHHUS, TEM CaMbIM pa3BHUBAIOT
JIOTHYECKOE MBIIUIEHHE. MaTeMaTuke NpUHAUIEKUT BeAylasi pojb B (POPMUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHTHl MBILUJIEHUS W BOCIHUTAaHUM YMEHWI JE€HCTBOBATh
10 33/IaHHBIM QJIFOPUTMaM, COBEPIIEHCTBOBATh MU3BECTHBIE U KOHCTPYHUPOBATh HOBBIE.
B mnpouecce pemieHus 3agad — OCHOBHOM y4eOHOM JAESATEILHOCTH HAa ypOKax
MaTE€MaTUKHU — Pa3BUBAIOTCA TBOPUECKAs U MPUKJIAJAHAS CTOPOHBI MBIIILICHHUS.

OOyueHune mMaTemMaTHKe JAET BO3MOKHOCTh Pa3BUBATh y OOyYaIOLIUXCS TOYHYIO,
palMOHAIIBHYI0O U MH(POPMATUBHYIO PE€Yb, YMEHUE OTOMPATh HamOoJiee MOIXOSALINE
A3BIKOBBIE, CHMBOJHMYECKHE, TpadUyecKue CpeACTBA /JIs BBIPAXKEHUS CYXICHUH U
HaIJITHOTO UX MPEACTABJICHMS.

HeoOxoaumMbIiM KOMIIOHEHTOM OOIIEld KyJIbTYypbl B COBPEMEHHOM TOJIKOBaHUU
SBJISIETCS 00I1I€e 3HAKOMCTBO C METO/IaMU IIO3HAHUSI ICHCTBUTENBHOCTHU, IPEACTABICHUE
O TIpeIMEeTe U METOJAE MATeMaTHKW, €ro OTJIMYUS OT METOJIOB ECTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHS MaTeMaTHUKU MJii pPELICHUs
HAYYHBIX U MPUKJIAJHBIX 33a4. TakuM o0pa3om, MaTeMaTH4ecKoe 00pa30BaHUE BHOCUT
CBOH BKJIaJ B POPMHUPOBAHUE OOILEH KYJIbTYphI UETOBEKA.

W3ydyeHne MaTeMaTUKU CIIOCOOCTBYET 3CTETHUECKOMY BOCIHUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KpPAaCOThl W U3SIIECTBA MATEMATHUYECKUX PACCYKICHUH, BOCHPUSITHIO
reoMeTpUYECKUX (POpPM, YCBOCHHIO UJIEU CUMMETPHH.

[IpuopurerHbiMu LensiMu oOyueHus matematuke B 10—11 kimaccax Ha GazoBoM
YPOBHE SBJISIFOTCS:

(opMupOBaHHE IEHTPAIbHBIX MAaTEMaTHUYECKUX TMOHATUH (YUCIIO, BEJIMYMHA,
reomeTpudeckas (Gurypa, mepeMeHHas, BEpPOSTHOCTb, (PYHKIHMS), 00ECIECUHBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHMs 00yUarOIIUXCS;

MO/IBEICHUE OOyYarouMXcsi Ha JOCTYIIHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KAIOIIEr0o MUpPA, MOHUMAHUE MAaTEMAaTUKH KaK 4acTu
o01Iel KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIJICKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydarommxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, MCCIIEAOBATEIbCKUX YMEHUN, KDUTUYHOCTHA MBILUICHHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKU;

(GopmupoBanrne (yHKIUOHAIBHOW MaTEeMaTHUYECKOHW TpPaMOTHOCTHU: YMEHHS
pacno3HaBaThb MaTEMaTHYECKHME AaCMeKTbl B PEAJIbHBIX JKU3HEHHBIX CHUTYyaIUsX
U TpU HU3YYEHUH JPYTUX Y4yeOHbIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTeH, (opMynupoBaTh HX Ha S3bIKE MaTeMaTHUKH M  CO3/JaBaTh
MaTeMaTUYeCKUe MOJENH, MPUMEHSATh OCBOCHHBIM MaTeMaTHMYeCKHil — ammapar
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JUIS. pEUIEHUs NPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATH U OLICHUBATH
MOJTyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMU JIUHUSIMH cojiepxkaHusi matemaTtuku B 10-11 kiaccax sIBISIOTCS:
«Yucna u BbUUCICHUSY, «Anredpay («Anredpandeckie BBIPAKCHUSD, «YPaBHEHUS U
HEpaBeHCTBa»), «Hauana MareMaTtnyeckoro ananusay, «l'eomerpus» («I'eomeTpuueckue
burypsl U UxX cBOMCTBa», «l3MepeHne reoMeTpuYeCcKuX BEIMYUHY), «BeposiTHOCTh U
CTaTUCTHKa». JlaHHBIE JMHUM pa3BUBAIOTCS MapajUIeNIbHO, KaxJash B COOTBETCTBUU
C cOOCTBEHHOM JIOTUKOW, OJJHAKO HE HE3aBUCUMO OJIHA OT APYIOi, & B TECHOM KOHTAaKTe
u B3aumonerctBuu. Kpome 3Toro, ux O0OBEIMHSAET JIOTMYECKas COCTaBIIAIOIIAs,
TpaJMLIMOHHO MPUCYIIAsi MAaTEMATHUKE U MPOHU3BIBAIOIIAs BCE MATEMAaTHUYECKUE KYyPChI U
conepkarenbabie TuHUN. ChopmymupoBanHoe B PI'OC COO TtpeboBaHue «BlIagcHUE
METOJIaMHU JI0Ka3aTeIbCTB, aJrOPUTMaMU PEUICHUS 3aaad, yMEHUue (QopMyIupOBaTh
ONpEENECHHs, AKCHOMBl U TEOPEMBI, NPHUMEHSATh HX, IMPOBOJIUTH JOKAa3aTEIbHBIC
pacCyXKJIe€HUs B XOJE pEIICHHs 3aJad» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a
(GbopMHpOBaHUE JOTHYECKUX YMEHUW paclpelenseTcss Mo BCEM TrojgaM oOydeHus
Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ ®PI'OC COO Marematuka sBIsIETCS 005S3aTeIbHBIM MPEIMETOM
Ha JJaHHOM ypoOBHE oOpa3oBaHud. [IporpamMmoil 1Mo MaremaTtvke MpeaycMaTpUBAETCS
u3ydeHue y4yeOHoro mpeamera «MartemaTHka» B paMKaxX TPEX y4eOHBIX KypCOB:
«Anrebpa W Havaja MaTeMaTH4ecKoro aHanuza», «l'eomerpus», «BeposTHOCTH M
CTaTUCTHKa». DOPMUPOBAHUE JIOTMYECKUX YMEHHI OCYIIECTBIISIETCS Ha MPOTSKEHUU
BCEX JIET 00y4YeHMsI Ha YPOBHE CpPEIHEro oOiiero oOpa3oBaHUs, a JIEMEHTHI JIOTUKHU
BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBILIE YUEOHBIX KYpPCOB.

OO61iee Ynciio YacoB, pEKOMEHIOBAHHBIX JIJIsI U3y4eHUs MaTeMaTuku — 340 yacos:
B 10 ximacce — 170 gacoB (5 wacoB B Heaemo), B 11 kiacce — 170 gacoB (5 wacoB
B HEJIETIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

W3yueHue MaTeMaTHKU Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs HAIPABICHO
Ha JOCTIKCHHE OOYYAIONUMUCS JIUMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIETATOB OCBOCHUS YI€OHOTO TIPEMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbpTare mzydeHuss MaTeMaTUKU HA YPOBHE CPEIHEro 00Iero oOpa3oBaHUs
y obyuaromierocs 0yayT copMHUpOBaHBI CIEAYIOMINE THUHOCTHBIE PE3YJIbTATHI:

1) rpaskaIaHCKOro BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TIMO3UIIMK OOYYArOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHMCKOTO OOIIeCTBa, MPEACTABICHHE O MaTeMAaTUYECKUX
OCHOBax (hYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUM, TPOLICTYP TPAKIAHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHL U APYIro€), YMEHUE B3aUMOJICHCTBOBATh C COI[MATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH ¥ Ha3HAYCHUEM;

2) MaTPMOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHICKOW Tpa)KJaHCKOM HWJIEHTUYHOCTHU,  YBaKEHUS
K MPOUUJIOMY W HACTOSIIEMY POCCHUMCKOM MAaTEMATHUKH, IEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSAM POCCHICKMX MATEMATUKOB M POCCHUMCKOM MATEMaTHYECKOW IIKOJIBI,
MCIIOJIB30BaHUE ITUX JTOCTUKEHUM B IPYTUX HAYyKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HaHUE JyXOBHBIX IIEHHOCTEH POCCUHWCKOro Hapoaa, CHOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, 3ITHUYECKOTO IIOBEIEHHS, CBA3AHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKd U ACSTENbHOCThIO YUEHOIO, OCO3HAHHE JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYUBOIO OYIyIIETO;

4) 3cTEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIKOYAs JCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEIICHUH, PaCCYKIEHUN, BOCIPUUMYUBOCTD
K MaTEMaTHUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nuecKoro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh YMEHHUS NMPHMCHATh MaTeMaTHYCCKUE 3HAHHUS B HHTEpecax
3I0pOBOTO U 0€30mMacHOro o0Opas3a JKW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHTaHWE, COAJaHCUPOBAHHBIM PEKHUM 3aHATHH MW OT/bBIXa,
peryisipHas pu3udeckasi akTHBHOCTH), PU3NIECKOE COBEPIICHCTBOBAHUE TTPH 3aHATHSIX
CIIOPTUBHO-030POBUTCIIBHON JIEATEIbHOCTIO;

6) TPy10BOT0 BOCIIMTAHMSA:
TOTOBHOCTh K TPYAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOWS, HHTEpEC K Pa3TMIHbIM
chepam mpodecCUOHAIBHON JESATEIbHOCTH, CBA3aHHBIM C MaTEMaTUKON U €&



NPWIOKEHUSIMUA, YMEHUE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymiedt mnpodeccun
U pEaln30BbIBATh COOCTBEHHBIC KW3HEHHbIC IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH
K MaTeMaTH4ecKoMy 0Opa30BaHMIO U caMOOOpPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PELICHUU MPAKTUYECKHUX 3a/lady MAaTeMaTUYECKON
HaIpaBJICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUATILHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHON CPeJibl, OCO3HAHUE
rJI00aTbHOTO  XapakTepa JKOJIOTHYECKUX NpoOsieM, OpHUEHTAlMs Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUIsl pelleHHs] 3afad B O0JacTH OKPYXKAIOLIEH Cpemsl,
IUTAHUPOBAHHUE TOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX IOCIJIEIACTBUI U OKpY’Karolen
Cpelibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU M OOIECTBEHHOM NMPaKTUKU, TOHMMaHWE MaTeMaTHUECKON HayKHU Kak
cdepbl YeJIOBEYECKOM JIEATEIbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
LUMBUJIM3ALIMM, OBJAJCHUE SI3bIKOM MATEMaTUKH M MaTeMaTH4YEeCKOW  KYJbTypoi
KaK CpEICTBOM  IIO3HAHMS  MHpPA, TOTOBHOCTb  OCYIIECTBIATH  IPOEKTHYIO
Y UCCJIEI0BATEIbCKYIO IEATENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbrate ocBOeHUS MpOrpaMMbl IO MaTEMAaTHUKE Ha yPOBHE OCHOBHOTO O0IIET0O
oOpa3oBaHus y oOywaroierocs 0yayT copMupoBaHbl METaNpeIMETHBIC PE3yJIbTaThI,
XapaKkTepU3yroImecss OBJIaJCHUEM YHUBEPCAIbHBIMU TO3HABATEIbHBIMU JICUCTBUSMH,
YHUBEPCAIbHBIMU  KOMMYHHMKAaTUBHBIMU  JCHCTBHSIMAU U YHUBEPCAIbHBIMU
PEryJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTeIbHBIe YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBUA
ba3zoBble Jjoruyeckune 1eMCTBUA:

BBISIBJISIT U XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKKM MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXIy MOHATHSAMH, (GOPMYIUPOBATH OIMpEaAesICHUs
MOHSTUH, YCTaHABIMBAThH CYIIECTBEHHBIM TPU3HAK  KIAacCU(UKAIMK, OCHOBaHUS
JUTst 0000ILEHUsI U CPAaBHEHUSI, KPUTEPUU TPOBOJMMOTO aHAIN3a;

BOCIIPHUHUMATH, ((OPMYIUPOBATH M IPEOOPA3OBBIBATE CYKJICHUS: YTBEPAUTEIHHBIC
U OTpULIATEIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE;

BBISIBJISITh MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IMPOTHUBOPEUUS
B (akTax, MaHHBIX, HAONIOJEHUSX W YTBEPXKACHUSAX, IIpeyiarath KpUTEpUU
JUISL BBISIBIICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUH;

JieaTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHTYKTUBHBIX
YMO3aKJIIOUeHHUI, YMO3AKIIOYEHUH 10 aHAJIOTUH;



IPOBOJUTH CaMOCTOSITENILHO JOKa3aTelIbCTBA MAaTEMAaTUYECKHX YTBEPXKICHHIA
(mpsiMble ¥ OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOAMUTH MPUMEPHI U
KOHTPIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHUS U BHIBOJIBI,

BBIOMpATh CHOCO0 pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BApHUAHTOB
pelieHus, BIOHpaTh HanboJee MOAXOAAUINA ¢ YIETOM CaMOCTOSATENBHO BBIICICHHBIX
KPUTEPHUEB).

Bba3oBble ncciienoBare/ibcKkue JeiicTBUA:

WCTIONB30BaTh BOMPOCHl KaK MCCIEAOBATEIbLCKUH HMHCTPYMEHT TO3HAHUS,
dbopMyIHpoBaTh BOMPOCHI, (PUKCHUPYIOIIKE MPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HCKOMOE U JaHHOE, (JOPMUPOBATH THIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MIO3UITUIO, MHCHHCE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUTAHHUPOBAHHBIA SKCIEPUMEHT, HCCIIECOBAaHUE
[0 YCTAHOBJICHHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO OObEKTa, SIBJICHHUsA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITENIbHO (hopMynHpoBaTh 0OOOIIEHHUS U BBIBOABI IO pe3yjbTaTaMm
MPOBENEHHOTO HAOJIOJECHUS, UCCIIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTHh MOJMYUYEHHBIX
pe3yIbTaTOB, BBIBOJOB U O000IICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanumeii:

BBISIBIIATH JIe(OUIMTH HH(OPMAITUH, TaHHBIX, HCOOXOIUMBIX JIJI1 OTBETAa Ha BOMPOC
U I pelieHus 3a/1auu;

BBIOMpPAaTh HWH(POPMAIIUIO W3 HCTOYHWKOB PaA3IMYHBIX THUIIOB, AHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HMHGOPMAIMIO PA3JIMYHBIX BUAOB U (Hopm
MIPE/ICTABIICHHUS,

CTPYKTYPUpPOBaTh HMH(POPMAIMIO, TPEACTABIATh €€ B pa3IMYHBIX (popMax,
WJUTIOCTPUPOBATH Tpaduuecky;

OIICHWBATh HAIEKHOCTh MH(GOPMAIIMH IO CAMOCTOATEIBHO C(HOpMYyIHPOBAHHBIM
KpUTEpHsM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KomMMmyHuKaTHBHBbIC YHUBEpPCAJIbHbIC YUeOHbIC JeHCTBUA:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBUM C YCIOBHSIMHU
U 1eNSIMU O0ILeHMs, ICHO, TOYHO, TPAMOTHO BbIPAKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS M0 X0y PELIeHMs 3aJa4l, KOMMEHTHPOBATh
HOJTYYEeHHBIN pe3ysbTar;

B Xo0A€ OOCYXIEHHMs 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYXIA€MOW TEMBI,
npoOJeMbl, pelaeMoi 3a/lauM, BbICKAa3bIBaTh WJEH, HAllEJICHHbIE HAa MOMCK PELLEHMs,
COIOCTaBJISATh CBOM CYXKICHHMS C CYXACHUSMH JPYrUX YYacTHUKOB JHasora,
OOHapy>KHBaTh pa3jInuue U CXOACTBO IMO3ULIMMA, B KOPPEKTHOU PopMme HopMyaupoBaTh
pa3HOIJIacHsl, CBOM BO3PaKEHUS;

IPEICTABIATh pE3yJbTaThl pELICHUs 3aJaud, SKCIIEPUMEHTa, HCCIIEIOBaHus,
NPOEKTa, CAMOCTOSTENBbHO BBIOMpaTh (OopMaT BBICTYIUICHHS C Yy4€TOM 3ajad
NpPEe3eHTalMKU U 0COOEHHOCTEN ayTUTOPHH.



PeryasiTuBHble YHHBEpCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusamnus:

COCTABJISITH ILJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BELIOUPATh CIIOCOO PEIICHUSI C yUETOM
HMEIOIIUXCS PEeCYypCoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb W
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN MHTEJJICKT:

BJIQZIETh HABBIKAMH I103HABATEIBHON PEPIEKCUM KaK OCO3HAHUS COBEPILAEMBIX
JNEUCTBUM W MBICIUTENBHBIX IIPOLECCOB, HMX pEe3ylbTaToOB, BIAAETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJI IpoIecca M pe3yJibTara PElIeHUsT MaTeMaTHYeCKOU
3a]a4y;

MPEABUAECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpH PELICHUU 3a]ayH,
BHOCUTb KOPPEKTHBBI B JAESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HaWJIEHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PpE3yJIbTaTa LEIU U YCIOBHUSIM, OOBICHATH NPUUMHBI
JOCTUKEHUS WK HEIOCTHKEHUS! PE3yJIbTaTOB ACATEIbHOCTH, HAXOAUTh OIIUOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEJIBHOCTD:

MMOHUMATh U UCIIOIb30BaTh NPEUMYILECTBA KOMAaHHON U MHANBUYAIbHON paOOThI
IpU pElIeHHH Yy4YeOHbIX 3a]ay, HPUHUMATh 1eJIb COBMECTHOM JEsTEIbHOCTH,
IUIAHUPOBAaTh OpPraHM3alMl0 COBMECTHOM palboThl, pacmpelnensTb BHUIBI padoT,
JIOTOBapUBaThCs, OOCYKAaTh TMPOIECC U pe3yibTar paboThl, 0000IIaTh MHEHHS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B TpynmnoBbIX (opmax paboTsl (0OcyxaeHus, OOMEH MHEHH,
«MO3TOBBIE€ IITYPMbD) U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU
NEHCTBUS C JPYTMMHU YJIeHaMH KOMaH]Ibl, OLlEHUBATh KaueCTBO CBOETO BKJIaja B 0OIIMI
MPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS TMPOTPAMMBI IO MaTeMaTHKE Ha 0a30BOM
YpPOBHE Ha YPOBHE CpeHero oo0Iero oopa3oBaHus MPEACTaBICHBI 10 rogaM 00ydYeHHUs
B paMKaX OTACJIBHBIX YYCOHBIX KYypCOB B COOTBETCTBYIOIIMX pa3feiax MpOTrpaMMBbI
110 MaTEMAaTHKE.



OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

MNOACHUTEJIBHAA 3AIITMCKA

VY4ebnblll Kypc «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIN3a» SBIISIETCS OJHUM
13 HauOoJiee 3HAYMMBIX B TIPOTrpaMME€ CpPEIHEro oO0mIero oOpa3oBaHUsl, MOCKOJIBKY,
C OJHOM CTOPOHBI, OH O0OECNEYMBAET MHCTPYMEHTAIbHYIO 0a3zy i M3Y4YEHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpYroi CTOpPOHBI, (OPMHUPYET JIOTHUECKOE
U a0CTpaKTHOE MBIIICHHE OOYYalOIIUXCs HAa YPOBHE, HEOOXOAMMOM JJisi OCBOCHHS
y4eOHBbIX KypcoB MH(MOPMATHKH, OOIIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTU. B pamkax
yueOHOro kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO aHalu3a» o0ydaroluecs
OBJIa/ICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpasi (pOopMyIHpyeT CBOU
JOCTUKEHHS B MaTeMaTU4eckon popme.

Y4eOHbIi Kypc anredpsl 1 Hauajl MaTeMAaTUYECKOTO aHalli3a 3aKJIabIBAeT OCHOBY
JUIsL YCHEIIHOTO OBJIaJICHUSA 3aKOHaMU (PU3UKM, XUMHUH, OHOJOTHHM, NOHUMAaHUS
OCHOBHBIX  TEHACHIMA JKOHOMHUKM H  OOIIECTBEHHOW  JKU3HH, IO3BOJISAET
OPUEHTHPOBATHCS B COBPEMEHHBIX HH(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,

YBEPEHHO HCIOJb30BaTh WX B MOBCEIHEBHOW >XKU3HU. B TOXe Bpems oBiajneHue
a0bCTpaKTHBIMU U JIOTUYECKU CTPOTMMH MaTEMaTHUYECKMMH KOHCTPYKIHUSAMH Pa3BUBAET
YMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHMHHOCTH YTBEPXKICHHUS,
UCIIOJIb30BaTh O0O0OIIEHWE M KOHKPETH3alHio, a0CTparupoBaHWE W aHAJIOIHIO,
dbopMupyeT KpeaTUBHOE U KPUTUIECKOE MBILIUICHHE. B X0/1€ n3yueHus anreOpsl 1 Havam

MaTeMaTHUYeCKOT0 aHaJlu3a Ha YPOBHE CPEAHEro 00111ero oopazoBaHus 00yyarouecs
MOJTy4at0T HOBBIM OMBIT PEHICHUS MPHUKIAIHBIX 3a7a4, CAMOCTOSITEIbHOTO MTOCTPOCHHUS

MaTeMaTUYECKUX MOJeNIed peajbHbIX CUTYalluil U MHTEPIPETALUU TTOJTYYEHHbIX
pelIeHUH, 3HAKOMSTCS ¢ MPUMEpaMU MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE,
HAyKe U B UCKYCCTBE, C BHIJAIONTUMUICST MAaTEMAaTHIECKIMH OTKPBITHSIMH U MX aBTOPaMH.

VYuebHbll Kypc anredpsl 1 Havajl MaTEMaTHYECKOTO aHaiu3a o0JaaaeT
3HAYUTENbHBIM BOCIUTATEIHHBIM MOTEHIIMAIOM, KOTOPBIM peau3yeTcsl Kak 4yepes
y4eOHbIN MaTepHall, ClIoCOOCTBYIOMUNM (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI, TAK
U dyepes3 crenuprKy ydeOHOM AesATeIbHOCTH, TPEOYIOIeH caMOCTOsITEILHOCTH,
aKKypaTHOCTH, MPOIOJDKUTEIBHON KOHIICHTPAIMH BHUMAHUS U OTBETCTBEHHOCTH

3a MOJIYYEHHBIN pe3yJIbTaT.

B ocHoBe Meronuku oOyueHus anreOpe M HayajllaM MaT€MaTHYEeCKOro aHaln3a
JICKUT ACSITENbHOCTHBIN MPUHIUI 00yUYESHHUS.

B cTpykType mporpammsl o anreOpe v HauaaaMm aHaIU3a BBIACTSIOTCS CICTyIOIIHNe
coJepKaTeNIbHO-MEeTOANUeCKHe JMHUM: «Yucna u  BblUMCIeHUs», «DYHKIUH U
rpadukm», «YpaBHEHUsS H HepaBeHCTBa», «Hawama maremaTHdeckoro aHaimzay,
«MHOXecTBa H JIOTHKa». Bce OCHOBHBIE COJEP)KATEIBHO-METOINYECKHE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JBYX JIeT OOy4YeHHsl Ha YpOBHE CpEIHEro oOIero
o0pa30BaHMsl, €CTECTBEHHO JOMOIHSS APYT Apyra U MOCTEINEHHO HACHIIASICh HOBBIMU
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TEMaMUu U pasjenamu. J{aHHbIM yuyeOHbIN Kypc SIBJIS€TCS MHTEIPATUBHBIM, IOCKOJbKY
oObenuHsAeT B ce0e CoJep)KaHUE HECKOJbKUX MaTeMaTHYEeCKHX AMCLUIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMATHYECKHUI aHalu3, Teopus MHOKECTB U apyrue. [lo mepe Toro
KaK oOydJaroluecs OBJIaJ€BalOT BCE Oojee IIHMPOKMM MaTEMATUYECKUM allapaToM,
y HHUX TIOCIEIOBaTENbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTEMaTHUYECKyl0 MOJIElb PEAJbHON CUTyallud, TPUMEHATh 3HAHUSA, IOJYYECHHBIE
B yueOHOM Kypce «Anredpa M Hauvajza MaTEeMaTHUYECKOTO aHAIM3a», JUIsl PELICHUS
CaMOCTOSITENILHO  COPMYJTMPOBAHHOM  MaTeMaTHYeCKOW  3aJadd, a  3aTeM
UHTEPIIPETUPOBATH MOJTYUEHHBIN PE3yIbTaT.

ConepxarenpHO-MeTOAMYECKAs JIMHUAA «YHWCiIa W BBIYHCICHUS» 3aBEPIIACT
(opMHUpPOBAHNME HABBIKOB HCIIOJIB30BAHUS JCHCTBUTENBHBIX YHCEN, KOTOPOE OBbLIO
HA4YaTO Ha YPOBHE OCHOBHOro obmiero oOpazoBanus. Ha ypoBHe cpeanero oOiiero
oOpa3oBaHus 0c000€ BHUMaHUE yaeseTcs (POPMUPOBAHUIO TPOYHBIX BEIYMCIUTEIbHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ce0s MCHOJb30BAaHUE PpA3IMYHBIX (OpM  3arucu
JEUCTBUTEIBHOTO YUCIIA, YMEHUE PAllMOHAIBHO BBITOJHATH ACHCTBUS C HUMH, JI€TaTh
NPUKUIKY, OLEHUBAaTh pe3yibTaT. OOydaroniuecss MoJaydaroT HABBIKKM MPUOIMHKEHHBIX
BBIUMCJICHUM, BHITIOJHEHUS IEUCTBUIN € YMCIIaMU, 3allMCAaHHBIMU B CTaHJApTHOMN Qopme,
UCITOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUU.

ConepxxarenpHass  JOUHUS ~ «YPaBHEHHs W HEPABEHCTBA»  pealM3yeTcs
Ha MPOTSHKEHUU BCErOo 00yUYEHUsI Ha YPOBHE CPEIHEr0 00UIero 00pa3oBaHusl, MOCKOJIbKY
B Ka)XXJOM pa3fesie IpOorpaMMmbl MNPEIyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3ajad.
OOyuaromuecs: OBJIAJEBAIOT PA3IMYHBIMU METOJIaMU PEILEHUS LENbIX, PallMOHAIbHBIX,
UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX, JIOTAPU(MUUECKIX U TPUTOHOMETPUYECKUX YPABHEHHH,
HEpaBEHCTB U uX cucteM. [lomydyeHHbIe yMEHUS UCTIONB3YIOTCS IPU UCCIIEA0BAHUM (PYHKIUIA
C IOMOIIBIO NPOW3BOJHOM, PEIICHWM NPHUKIAJHBIX 3a1ad M 3a/Jad Ha HAXO0XKICHHE
HaMOOJbIIMX M HAaWMEHbBIIUX 3HauYeHW (QyHKUMU. [laHHAs coaep)karenbHas JIMHUSA
BKJIIOYAET B ceOsl Takke (GOpMHUpPOBAHME YMEHUM BBITIOJHATH PAcuéThl MO (opMyiam,
npeoOpa3oBaHus IENbIX, PALMOHAIBHBIX, HUPPAUOHAIBHBIX W TPUTOHOMETPUYECKUX
BBIPOKEHUM, a TaKKe BBIPAXECHHM, CoJepKallux cTerneHu u yorapudmel. braromaps
U3YYEHUIO aireOpandyeckoro MmaTepuana IMPOUCXOAMT JajibHEillllee  pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOIO MBIIIIEHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX pPacCyXJeHUH, paboThl C CHUMBOJBHBIMU (hOpMaMu, NpPEACTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. Alredpa mpeaiaraer
3¢ deKTUBHBIC HHCTPYMEHTHI IS PELIECHUS] TPAKTUUYECKUX U €CTECTBEHHO-HAYUHBIX 3a7ad,
HarSHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenpHo-MeToauyeckas JuHUA  «DyHKUMM W TrpaduKu»  TECHO
NEeperuieTaeTcs ¢ APYruMHU JIMHUAMH Y4EeOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aaéT  TOCIIEOBATENbHOCTh  M3Yy4YeHUs  Marepuana. M3ydeHue  CTENEHHOM,
MOKa3aTeJIbHOM, JOrapu@MUYEcKOil U TPUTOHOMETPUUYECKUX (DYHKLMM, UX CBOHCTB U
rpauKoB, HCHOJIb30BaHME (YHKIMN MO pelleHds 3aJad U3 JAPYruX Yy4deOHBIX
MPEIMETOB U PEAIbHOM KU3HHU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM aHAIN30M, TaK U
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C pellieHneM ypaBHEHHM U HepaBeHCTB. [Ipu 3ToM OoJbllioe BHUMAHUE YIEISETCS
(GbOopMHUPOBAHUIO YMEHHUS BhIpaXKaTh (GOPMYyJIaMHU 3aBUCUMOCTH MEX]Y pa3IMuYHbIMU
BEJIMYMHAMU, UCCJIENOBATh MOJy4YeHHbIE (DYHKIIMH, CTPOUTh UX Trpaduxu. Marepuan
coJiep>KaTesIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUIN U HABBIKOB, MMO3BOJISIOIINX
BBIPQKATh 3aBUCHMOCTH MEXKIYy BETUYMHAMU B Pa3IM4YHON (hopMe: aHATUTHUECKOM,
rpaduueckoii u cioBecHOU. Ero nuzyduenue cnoco0CTBYET pa3BUTHUIO aJITOPUTMUUYECKOTO
MBIILIEHUS, CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AllUU, UCIIOJIb30BAHUIO aHAJIOTUH.
ConepxxarenbHass JnuHusg «Hauana wmaremaTH4eckoro aHaiau3a» IO3BOJISET
CYILIIECTBEHHO PACHIMPUTh KPYr KaK MaTEMaTHYECKUX, TaK W MPUKIATHBIX 3ajad,
JIOCTYITHBIX O0Yy4YarolMUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTb HCCIIEIOBATh U
CTpouTh Tpaduku QyHKIMHI, ONMpeaensaTb UX HauOOJbIINE U HAUMEHbBIINE 3HAUYCHMUS,
BBIYHUCIIATh IUIOMAAU (QUIyp U OOBEMBI TeN, HAXOJIUTh CKOPOCTH U YCKOPEHUS
nporieccoB. ConiepxkaTenapHas JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHUS
MaTeMaTUYECKUX MOJEJIECH peajbHbIX CHUTYallMil, HAXOXKJICHHS HAWJTY4IIEerO pPEIICHUS
B IPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-?KOHOMUYECKHUX, 3aJadax.3HaKOMCTBO
C OCHOBAMHM MAaTE€MAaTHMYECKOT0 aHaliu3a CIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO,
(OpMaNbHO-JIOTMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaT€MAaTHUKH B HAyKE, TEXHUKE U HMCKYCCTBE.
OOyuaroiyecs y3HaIOT O BBIJAIOIIMXCS Pe3yJbTaTax, MOJYyUYEHHBIX B XOJE Pa3BUTHUS
MaTeMaTUKH KaK HayKd, U UX aBTOpax.

ConepxarenpbHO-MeToANYECKAasT JUHUSA «MHOXEcTBa M JIOTMKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUH MHOKECTB. T€0pEeTUKO-MHOKECTBEHHBIE MTPEACTABIICHHUS
MPOHU3BIBAIOT BECh KypC MIKOJIBHOM MaTeMaTUKH U MpeasiaraloT HauOosee
YHUBEPCAIBHBIN S3bIK, OOBEAUHSIONINNA BCE pa3/ielibl MaTEeMaTUKH U €€ MPUIOKEHUH,
OHM CBSI3BIBAIOT Pa3Hble MATEMATUYECKUE NWCUUIUIMHBI B eauHoe uenoe. [loatomy
BaYKHO JIaTh BO3MOKHOCTh 00yJaronieMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MATEMATUKHU U UCIIOIb30BaTh €0 JJIsl BBIPAKEHUS CBOMX MBICIIEH.

B yue6HOM Kypce «Anrebpa u Hadajna MaTeMaTUYeCKOro aHaJIN3ay MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaT€MaTHUYECKOT'0 MOJICIIMPOBAHUS, KOTOPHIE MPU3BaHbI CPOPMUPOBATH
HaBBIKM MOCTPOCHUS MOJENEH pPEaJbHbIX CUTyalllui, HCCIENOBAaHUS 3TUX MOJIEIEU
C TOMOIIBIO ammapaTa ajreOpbl U MaTEeMaTHYECKOTO aHalW3a W HWHTEpIpeTarun
MOJYYEHHBIX pE3yJbTaToB. Takuwe 3aJaHusi BIUIETEHbl B KaXKIbIH W3 Ppa3esioB
MPOrpaMMbl, TOCKOJIBKY BECh MaTepHall  y4eOHOTro Kypca IIUPOKO HCIOIb3YeTCs
JUIS. pelleHus MPUKIAAHBIX 3adad. [Ipu pemieHuMr peanbHbIX MNPAKTUYECKUX 3a7ady
oOydaromnifecss pa3BUBAIOT HAOMIOAATEILHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJB30BaTh aAHAJOTHI0, 0000MAaTh U KOHKPETU3UPOBATh
npobiemy. JlesTenbHOCTh 110 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATIHBIX 3a/1a4
OpraHU3yeTCsl B MPOIECCe M3YUYEHHUsS BCEX TEM Y4eOHOro Kypca «Anrebpa W Haudasia
MaTeMaTUYECKOTO aHAIN3ay.

Oo0111ee uncIo yacoB, pEKOMEHI0BAaHHBIX JJIsl U3yUeHUsl yueOHOro Kypca «Anredpa
1 Hayaja MaTeMaTHdeckoro anamuza», — 170 gacos: B 10 kmacce — 68 gacoB (2 yaca
B Hemenmo), B 11 kimacce —102 gaca (3 yaca B HEZEIIO).
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COJEPXAHUE OBYYEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

PaunonaneHpie uyncna. OOBIKHOBEHHBIE M JIECSATHUYHBIE JpOOH, MPOLIEHTHI,
OECKOHEYHbIE NIEPUOANYECKUE APOOH. ApUPMETHUECKHUE ONEpAllUU C PAllMOHAIBHBIMU
YHcliaMH, peoOpa3oBaHus YUCIOBBIX BhIpaxeHuil. [Ipumenenne npoOeit U MpoOLEeHTOB
JUISL PELICHUS TPUKIAAHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIEH 3HAHUUN U PEATbHOU KU3HH.

JlelicTBuTENbHBIE ~ Yucla.  PalMoHambHBIE W UPPALMOHAJIBHBIE  YHCIA.
ApudpmeTnueckue omnepanuu ¢ JEHCTBUTENIbHbIMM  uHuciaMu. [IpubnmxEéHnble
BBIYMCJIEHNS, IPABWIIA OKPYIVIEHUS, IPUKUAKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenens ¢ nenbiM nokazateneM. CtanmapTHas gopma 3amucH JEHCTBUTENBLHOTO
yucna. Mcnonb3oBanue mnoaxonsAuiel (opmbl 3anmucH  IEWCTBUTEIBHBIX YHUCEI
JUISL PELIEHUS MPAKTUYECKHUX 3a/1a4 U MIPEJICTABICHUS JaHHBIX.

ApudmMernyecknii KOpeHb HaTypalbHOU cTeneHu. JlelicTBUs ¢ apuPMEeTHIECKUMU
KOPHSIMH HaTypAJIbHOU CTENIEHHU.

CuHyc, KOCMHYC WM TaHI€HC 4YHCIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPAaBEHCTBA

ToxzaecTBa u TOXK/1€CTBEHHBIE IPEOOPA30BaAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHuUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, penienue HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanOHaIbHBIX YPABHEHHU U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHnenne ypaBHEHNI U HEPABEHCTB K PEILICHUIO MATEMATUYECKUX 3a7a4 U 3a71a4
U3 pa3IMYHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkuus, cnocodsl 3aaanus pyHkuu. ['padux PyHkiuu. BzaumHo oOpaTHbIe
byHKINN.

OOnacTe ompeneneHUsT M MHOXECTBO 3HaueHuM (ynkuuu. Hynu QyHKmm.
[TpoMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (DYHKIIUU.

Crenennas GpyHKIHMS ¢ HATYpaTbHBIM U IIENIBIM TTOKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i CTETICHH.

TpuronomeTpudeckasi OKpy>KHOCTb, OTIPEIeTICHNE TPUTOHOMETPUIECKIX (DYHKITUH
YHICIIOBOTO apTyMEHTA.

Hauyaia MmaTeMaTH4eCKOIro aHaJIMu3a
ITocimenoBaTenbHOCTH, CIOCOOBI 3a4aHus IIOCIEA0BATEIbHOCTEH. MOHOTOHHBIE
MMOCJIEIOBATEIILHOCTH.
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Apudmernueckass U TeoMeTpuyeckas mporpeccuu. beckoHeyHo yObIBaroIias
reoMmerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETpUYEeCKOM
nporpeccun. Dopmyia CI0KHBIX MPOLIEHTOB. Mcnoib30BaHKe MPOrpecCruu AJis PEIICHUS
peanbHBIX 3a/1a4y MPUKIAAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOXecTBO, oOmepaluu Haja MHOXecTBamH. Jluarpammel  Diliepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOXXECTBEHHOTO —alapara [JJs ONUCAaHUS  PEabHBIX
MPOLIECCOB U SIBJICHUH, TIPU PEUICHUH 3a]1a4 U3 IPYTUX YUYESOHBIX IPEIMETOB.
Ornpenenenue, Teopema, CIE€ICTBUE, TOKA3ATEIbCTBO.

11 KUIIACC

Yucsia 1 BLIYUCTIEHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
CreneHs ¢ pallMOHAIBHBIM TOKa3aTenaeM. CBOWCTBA CTENCHU.
Jlorapudm uncna. Jlecaruunblie U HaTypajibHbIE JOTapU(PMBI.

YpaBHeHMs U HEPAaBEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKAIIMX CTENEHW C  PAUOHAIBHBIM
II0KA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHbIE YpPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucreMbl TMHENHBIX ypaBHEHUM. PemeHne mpuKIagHbIX 3a4ad C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHCHUM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMmenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3a/1a4 U 3a71a4 U3 Pa3JIMuHbIX 00JacTel HAyKH U peaibHOM KU3HHU.

DOyHKUMH U TPaPUKH

Oynkrus. [lepuonnueckue ¢yHkiuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMBI (pyHKITMH. Haunbomnbiiee 1 HauMeHbllee 3HaueHUe HyHKIIUN
Ha MIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPAPUKH.

[TokazatenpHass w JorapubmMuyeckas (QYHKIIUU, HMX CBOMCTBA MW rpaduKH.

Hcnonp3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHUHN U THHEHHBIX CHCTEM.

Hcnonbs3oBanne rpapukoB (QYHKOUMH Uil HCCIENOBAaHUA MPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MpPU PEIICHUH 3aJady M3 JPYTrux Y4eOHBIX
MPEIMETOB U PEATTLHOU KU3HU.

Hauaja MmaTeMaTH4eCKOro aHAJIM3a
HenpepriBubie ¢yHkIuu. MeToa HWHTEpBAJOB JJis PEIICHUS HEPABEHCTB.
[TpousBoanas ¢pynkiuu. ['eomeTprdeckuii U GU3NIECKUNA CMBICI IPOU3BOTHOM.
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[Ipou3BoaHbIe 31eMeHTapHBIX QYHKIMI. DOpMybl HaX0XKAEHUS IPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (DyHKITHIA.

[IpumeHeHne TPOU3BOJHOM K HCCIEAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoskaeHne HanOobIIEero 1 HAMMEHBIIETO 3HaYE€HHsI (PYHKIIMU Ha OTPE3Ke.

[TprmeHeHne Npon3BOAHOM Il HAXO0KACHHS HAMTyULIEro peeHUs B IPUKIIAIHbBIX
3aJ1a4ax, JUIsl ONPEEIIEHUs CKOPOCTH MPOLIECCa, 3aJaHHOTO (popMynoi min rpaduKoM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMmeTpuyeckuii U (GU3NYECKU CMbICI. BpluucieHne uHTerpaia
o ¢popmyne Herorona—JleriOHuia.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuenus B 10 ki1acce oOyJaromuiics OJIyIUT CIEAYIOIINE MPEeIMETHBIC
pe3yabTaThl:

YucJia v BbIYHCTICHHUA

OTICPUPOBATH MTOHATHUSIMH: PAIIMOHAIBHOE U JICHCTBUTEILHOE YHCII0, 0OBIKHOBEHHAS
U JIECATUYHAS APOOb, IPOLICHTHI,

BBITIOJTHATh apu(METHUYECKHUE ONEepalliy C PallMOHAJBHBIMUA U JIEMCTBUTEIbHBIMH
YHUCJIaMU;

BBITIOJIHATH MIPUOIMKEHHBIE BEIUUCIICHUS, KCTIOJIb3YS MPaBUjia OKPYTJIECHUS, JeaTh
MIPUKHUIKY U OLICHKY PE3YJIbTAaTa BBIYUCIICHUM;

OTIepUPOBaTh MOHATUSIMU: CTEMEHb C LIEJBIM IMOKa3aTeyieM, cTaHjaapTHas dopma
3allUCH  JICUCTBUTEIILHOTO YHCIIA, KOPEHb HATYpAJIIbHOM CTENEHU, HCHO0JIb30BaTh
MOAXOAITYI0 GOpMY 3aMKCU ACHCTBUTEIBHBIX YHUCEI I PEIICHUS IPAKTUUECKUX 3a71a4
Y MIPEJICTABJICHUS TAaHHBIX;

ONEPUPOBATH TOHATUSAMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO YIia,
MCIIOJB30BaTh 3alUCh MPOU3BOJIBHOTO Yrja 4Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHUE
(GyHKUIHU.

YpaBHeHHS U HEPABEHCTBA:

OIIEPUPOBATh IOHATHUAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIIBHOE, HUPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHUE;

BBIMOJIHATh MPEOOpPa3OBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUUYECKNE YPABHEHUS;

BBINIOJIHATh ~ NMPE0Opa3oBaHUsl UENbIX, PAalUOHAIBHBIX U HUPPALUOHATIBHBIX
BBIPDQKEHNUW W pPEIIaTh OCHOBHBIE THIBI LEJbIX, PAUMOHAJIBHBIX W HPPALMOHAJIbHBIX
YPaBHEHUU U HEPABEHCTB;

IPUMEHSTh YPAaBHEHHUS M HEPABEHCTBA [UJISl PELICHUS MATEMAaTUYECKUX 3a7ad U
3aJ1a4 U3 pa3IMYHbIX 00JacTel HayKU U pealbHOM KU3HH;

MOJIEJIMPOBaTh pealbHbIe CUTYallUH Ha S3bIKE alreOpbl, COCTABISTH BbIPAXKEHMUS,
YPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, HCCIEAOBATHh IOCTPOCHHBIE MOEIH
C MCTOJIBb30BAHUEM ammnapara anreOphl.
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DOyHKIMU U TPAPUKHU:

OTEpUPOBATh MOHATHAMH: (YHKUHUSA, CIOCOOBI 3amdaHus (QYHKIUH, 001acTb
OTIpe/IeTICHUS] U MHOKECTBO 3HaYCHUHN (yHKINH, rpaduK QyHKIINH, B3aUMHO 0OpaTHBIE
byHKINN;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (YHKIUH, HYIH (DYHKIHUH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GyHKIUHN 7S pEIICHUs ypaBHEHUH;

CTPOMTb M YWUTaTh TIpadUKU JIUHEHHOM (YHKIMM, KBaJpaTUYHOW (PyHKUHUH,
CTETICHHOU (PYHKIIHH C LEJIbIM [TOKa3aTeseM;

UCIOJIb30BaTh rpapuKu QYyHKIUI JJIs UCCIIET0BaHUs IPOLECCOB U 3aBUCUMOCTEM
IpU PEIIEHUH 3a7ad U3 APYrux y4eOHBIX IPEIMETOB U PEaJbHOW KU3HU, BBIPAKATh
(dopMysiaMu 3aBUCUMOCTH MEKYy BEJIMUYNHAMM.

Hauaja MaTeMaTH4eCcKOro aHAJIN3a:

ONEpUpOBaTh  IOHATUSIMH: NOCIIEAOBATEIbHOCTh,  apupMeTHdeckass U
r€OMETPUYECKAs POTPECCUU;

OIIEpUPOBATH MOHATUAMU: OECKOHEYHO yOBbIBAIOIAsi FEOMETpUUYECKask IPOrpeccusl,
CyMMa OECKOHEYHO yOBbIBaIOIIEH r€OMETPUUECKON MTPOrpeCcCuu;

3a/1aBaTh MOCJEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

HCIIOJIb30BaTh CBOWMCTBA MOCIJIEIOBATENbHOCTE M MPOTPECCHIl I pEelIeHUs
pealbHbIX 3a/1a4 NPUKIIATHOTO XapaKTepa.

MHoskxecTBa M JIOTHKA:
ONIEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPAIIMN HAJlI MHOKECTBAMU;
MCTIOJIb30BAaTh T€OPETUKO-MHOKECTBCHHBIN anmnapar ISl ONMUCAHUS PEaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;
OIIEpUPOBATH MOHITUIMHU: ONPEACICHUE, TEOPEMA, CIICICTBUE, JOKA3ATEIbCTBO.

K koHiy oOyuenus B 11 ki1acce o0yyaromuiics MoxyduT CIEIYIOIINE MPEIMETHBIE
pe3yabTaThl:

YucJia v BbIYHCITECHHUA:

ONEPUPOBATH MOHSATUSIMHU: HATYPAIBHOE, LIEJIOE YUCIO, UCIOJIb30BaTh MPU3HAKU
JIEIMMOCTHU UEJbIX YHUCEN, PA3JI0KEHUE YKCIia HA TMPOCTHIE MHOXHUTENIH U PELICHUS
3ajau;

ONIEPUPOBATH MOHATUEM: CTENEHD C PALIMOHAIBLHBIM IMOKA3aTEJIEM;

OTIEpUPOBATh TOHATHUSMU: JIOTapu(dM YWCTa, JACCITHUYHBIE W HaTypalbHBIC
JgorapuMsl.

YpaBHeHUS M HEPABEHCTBA:

OPUMEHSTh CBOMCTBA CTENEHU AJiA MpeoOpa3oBaHMs BBIPAXKEHUM, ONEPUPOBATH
MIOHATUSAMU: IIOKA3aTCIbHOE YPaBHCHUE U HEPABEHCTBO, pEIIaTh OCHOBHBLIC THIIBI
[I0KA3aTeIbHbIX YPABHEHUN U HEPABEHCTB;

BBINIOJIHATH MPE0OPa30BAHMS BBIPAXKEHUH, COJIEpKAIIUX JIorapu(Mbl, OTIEPUPOBATH
HNOHSTUAMHU: JIOTapU(PMHUUECKOE ypaBHEHHE U HEPaBEHCTBO, pelIaTb OCHOBHbBIE THIIbI
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Jorapu(pMUYECKUX YPAaBHEHUIN U HEPABEHCTB;

HAaxXOJIUTh PELICHUS MPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;

ONEPUPOBATh TMOHATHSAMHU: CUCTEMA JMHEWHBIX YPAaBHEHHU U €€ pEIICHUE,
UCIIOJIb30BaTh CUCTEMY JIMHENHBIX YPABHEHUN ISl PEIICHUS TPAKTUYECKUX 33/1a4;

HaXOJHWTh PEIICHUS NPOCTEUIINX CHCTEM U COBOKYIIHOCTEW palMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJIECJIMPOBATh PEaIbHbIE CUTYAIIMH Ha SI3bIKE areOpbl, COCTABJIATh BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33J1a4M, UCCIIEIOBATh MOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TPAPUKHU:

ONEepUPOBATh MOHATUAMMU: NTepUOANYECcKast (PYHKIMS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIIUM, TOYKM SKCTpeMyMa (QYHKIHMHM, HauOoOJblllee W HAaUMEHbIIEEe 3HAYCHUS
(GyHKIMHA Ha TIPOMEXKYTKE, MCIOJIb30BaTh WX JJIs MUCCIAEAOBaHUS (PYHKUMHU, 33JaHHOU
rpapuKoMm;

ONepUpoBaTh  MOHATUAMH: TpaUKH  TOKA3aTebHOM, JorapupMUYecKou
U TPUTOHOMETPUYECKHUX (YHKLIMM, M300pakaTb MX HAa KOOPJAMHATHON IIOCKOCTH M
UCITIOJIB30BATh ISl pELICHUS] YPABHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJAWHATHOM IUIOCKOCTU TpaUKd JUHEHHBIX YpaBHEHHM
Y MCIIOJIB30BAaTh UX JUISl PEILEHUS CUCTEMBI JINHEWHBIX YPAaBHEHU;

HCTIONB30BaTh Tpaduku GYHKIMN JJIs1 KCCIIEI0BaHUs MPOIECCOB U 3aBUCUMOCTEMN
U3 APYTUX YYEOHBIX JUCIUILINH.

Havasa MaTeMaTH4eCKOIro aHAJIN3a:

ONEepUpPOBATh MOHATUSIMU: HENpEpbIBHAS (PYHKLMS, NPOU3BOAHas (yHKLUH,
UCIIOJIb30BaTh T€OMETPUUYECKUN W (PU3MYECKHM CMBICI MPOU3BOJHON [JIsl PEIICHUS
3a/1ay;

HaxOJIUTh MPOU3BOJHBIE 3JIEMEHTAPHbIX (YHKLHA, BBIUUCIATH MPOU3BOJHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKITUH;

MCIIOJIb30BaTh MPOU3BOAHYIO JUIsl MCCIIENOBaHUS (YHKIMM Ha MOHOTOHHOCTb
Y 3KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB;

WCIIOJB30BaTh  IPOU3BOJHYIO  JUIS  HAXOXKACHUS  HAWIYYLIErO  PEIICHUs
B IIPUKJIJHBIX, B TOM YUCJIE COUNAIBbHO-3KOHOMUYECKHX, 3a/1a4ax;

OTIepUPOBATh MOHATUSAMU: IIEpBOOOpa3Has U UHTErpaji, HOHUMATh T€OMETPUUECKUI
U (PU3UYECKUI CMBICI MHTErpasia;

HaXOJUTh MEpPBOOOpA3HbIE DIIEMEHTAPHBIX (YHKUUWA, BBIUUCIATH HHTErpal
no gopmyne Hotorona—JleliOnuna;

pemars MNpUKIAAHBIE 3a4a4d, B TOM YMCIE COLMAIBHO-DKOHOMHUYECKOIO H
(U3MYECKOr0 XapaKkTepa, CPeACTBAMU MATEMAaTUYECKOTO aHAIM3A.
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TEMATHUYECKOE IINTAHUPOBAHHUE

denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIli YPOBEHB)

10 KJIACC
HanmenoBanue paznena  [KonmuectBo OcHOBHOE coAepKaHUE OCHOBHBIE BU/IBI IEATEIIBHOCTH
(Tembl) Kypca 4acoB 00yYaroIIMXCs
MHOKecTBa palliOHAIBHBIX 14 MHoO»XecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

)41 I[GﬁCTBHTCJIBHLIX YHUCCII.
PaI_[HOHEUIBHBIe YPaBHCHUA U
HCPaBCHCTBA

HaJl MHOECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

Panmronansubie yncia. OObIKHOBEHHBIE
U JICCSITUYHBIC APOOH, TIPOLICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmerrnueckue onepanuu

C palMOHaJIbHBIMU YUCJIAMU,
npeoOpa30BaHUsI YUCITOBBIX
BbIpakeHuid. [Ipumenenue npobeit u
ITPOLICHTOB JIJIsI PELICHUS PUKJIIAIHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAaHU!
Y PEAJIbHOM KU3HU.

JlecTBUTENBHBIC YHCIA.
PanmonanbHbie 1 UppalliOHAIIBHbBIC
gmucia. ApudMeTndecKue onepanuu

C JEUCTBUTEIIbHBIMU YHCIIAMU.
[TpubnuxEHHBIE BHIYMCIICHUS, TpaBUiIa
OKpYTJICHUSI, MPUKU]IKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN.

MHOKECTBEHHBIN anmnapar

JIJIs1 OMMCAHUA X0/1a PEIICHUS
MaTeMaTUYECKHUX 3a7a4, a TAKKe
peanbHBIX MPOLECCOB U SIBJIICHUI,

MIPU PELICHUU 33/1a4 U3 APYTHUX
y4€OHBIX MTPEAMETOB.

OnepupoBarh NOHATUSAIMU:
palMOHAIIBHOE YNCIIO0, IEUCTBUTEIBHOE
9HUCJI0, OOBIKHOBEHHAS JPOO0b,
JecATUYHAs APOOb, MPOIICHTHI.
BoinosHsaTh apudmMeTrndeckue
oTiepaIiy C PallMOHAJIbHBIMU U
JeWCTBUTEILHBIMU YUCIIAMU;
pUOIMKEHHBIC BHIYUCIICHHS,
UCIIOJIb3Ysl MPABUJIA OKPYTJICHUS.
Jenars NPUKUAKY ¥ OLIEHKY
pe3yabTara BIYMCICHUM.
OnepupoBathb NOHATUSIMH:
TOXIECTBO, YpaBHEHUE, HEPABEHCTBO;
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ToxnecTBa U TOX/IECTBEHHbBIC
npeoOpa3oBaHus. Y paBHEHHUE, KOPEHb
ypaBHenusi. HepaBeHcTBO, pelieHne
HepaBeHCTBAa. MeTo1 MHTEpBaJIOB.
Pemenue nensix u 1poOHO-
palMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

LIEJIO€ U PALIMOHAJIBHOE YPABHEHUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus 1EIbIX
Y PallMOHAJIbHBIX BBIPAKECHUM.
PemiaTb OCHOBHBIE THIIBI LIEJIBIX
HMppalrOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHAaTH palMoHaJIbHbIE
YPaBHEHHUS U HEPABEHCTBA

JUISL pELICHUsT MaTEMAaTUYECKUX 3a/1a4
W 33J1a4 U3 pa3InYHBIX 00JacTel HAyKH
Y PEAIbHOM KU3HU

Oyukiuu u rpadpuku. CTeneHb
C IIEJIBIM TTOKa3aTesieM

OyHKIMSA, CIOCOOBI 3a1aHus (YYHKITUH.
B3aumuo obpatubie ¢pynkiuu. ['paduk
byHKIIUU.

OO6nacTh onpeaenaeHrus U MHOXKECTBO
3HaueHui pynkuuu. Hynu pyHkuumu.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA.
UéTHble 1 HEYETHBIC DYHKITUH.
CreneHsb ¢ HeJIBIM ITI0Ka3aTeIeM.
CranpaptHas popma 3anucu
JNEUCTBUTEIBHOIO YHCIIA.
Ucnons3oBanue noaxosiei (opMbl
3aMuCy JeHCTBUTEIBHBIX YUCET

JUTSL pEIICHUS MPAKTUYECKUX 3a]1a4

U TIPEJICTABIICHUS JAHHBIX.

OnepupoBaTb NOHATHAMM: QYHKIINS,
crocoObI 3a1aHus GYHKIIMU, B3AUMHO
oOpaTHbIe PYHKITUHU, 001ACTh
OTIpe/IeNICHUs] © MHOXKECTBO 3HAUCHUN
byHkunu, rpa@uk GyHKIMH; YETHOCTh
¥ HEUETHOCTh (DYHKIINU, HYIIH
GYHKIIUH, TPOMEKYTKH
3HAKOIOCTOSHCTBA.

BoinosHATH peodpa3oBanus
CTETICHEH C IIeJIBIM MOKa3aTeleM.
Hcnonk3oBath cTaHaapTHYIO Gopmy
3aMyCy ACUCTBUTEIBHOIO YHCIIA.
DopmMyIMPOBATH

U WLTIOCTPUPOBATH rpaduuecku
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CrenenHas pyHKIHS C HATypaJIbHBIM
U OeJpIM nmokasareiieM. E€ cBolicTBa n

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popmysamMu 3aBUCUMOCTH
MEXAYy BEJIMYMHAMM.

HUcnoab3oBath HUPpPOBHIE pecypchbl
JUTsl TOCTpoeHUsI TpadMKOB PYHKITUU

Y U3YYEHHUS UX CBOWICTB

ApudmeTnueckuil KOpeHb
N—OM CTEIICHH.
HNppannonanbHble YpaBHEHUS
Y HEPABCHCTBA

18

Apudmerruecknii KOpeHb
HATypaJbHOM CTENEHU. [encTBUs

¢ apuMETHIECKUMH KOPHAMHU N—OM
CTECTICHHU.

Pemienre nppanMoHaAIbHBIX YPaBHECHUI
Y HEPABEHCTB.

CpoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

®opMyIMPOBaTh, 3aNIUCHIBATH

B CUMBOJIMYeCKO# opme

Y WVIIOCTPUPOBATh IPUMEPaMHu
CBONCTBA KOPHS N-O1 CTENIEHMU.
BoimosnsaThs npeobpazoBaHus
UPPALMOHATIBHBIX BBIPAXKEHUH.
PemiaTh OCHOBHBIE THUIIBI
UPPALMOHAIIBHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpumeHsATH A5l peleHus
Pa3JIMYHBIX 32124 UPPALMOHATIbHbIE
YPaBHEHMS U HEPABEHCTBA.
CrponTh, ynTATH IpaduK KOPHS N-0if
CTEIICHH.

Hcnoab3oBath HU(pPPOBHIE pecypcChl
JUTsl TOCTpoeHMsI TpaduKOB (PYHKITUI
Y U3YUYEHHS UX CBOMCTB
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®opmyJIbl TPUTOHOMETPHH. 22 CuHycC, KOCUHYC ¥ TaHT'€HC YUCIOBOTO | OnepupoBaTh NOHATUSAAMU: CHHYC,
Tpuronomerpuueckue apryMeHTa. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHT€HC MTPOU3BOJIBHOTO
YPaBHEHUS Y apKTaHI€HC YUCJIOBOTO apryMEHTA. yria.
TpuronoMmerpuueckasi OKpyKHOCTb, HUcnogab3oBaTh 3anuch
ONPENEIICHUE TPUTOHOMETPUYECKHUX MIPOU3BOJILHOTO yTJIa uepe3 oOpaTHbIE
(GYHKIMNA YUCIOBOTO apryMEHTA. TPUTOHOMETPHUYECKUE PYHKIIUU.
OCHOBHBIE TPUTOHOMETPUYECKHUE BoIinosHATH npeodpa3oBanus
dbopmynsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BHIPAKECHUMU.
TPUTOHOMETPUYECKUX BBIPAKCHUH. PemiaTbs OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHCHUN
YpaBHEHUM
[locnenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTtb NOHATHSIMM:

Y IPOrPECCUH

3a1aHuUs MTOCIEN0BATEBHOCTEN.
MOHOTOHHBIE TIOCJIENOBATEIBHOCTH.
Apudmernueckast U reoMeTpuyecKas
nporpeccuu. beckoneuHo yobiBaromnias
reOMETPUYECKAs IIPOTPECCHU.
CymMa 0eCKOHEUHO yOBIBAIOIIEH
reOMETPUYECKOU IPOTrPECCUM.
dopMyia CIOKHBIX IIPOLIEHTOB.
Hcrnionp3oBaHue Nporpeccuu

JUISl PELIEHUS PEATIbHBIX 33134
IIPUKJIATHOTO Xapakrepa

MOCJIEA0BATEIBHOCTD,
apuQpMeTnyecKas u reoMmeTpruiecKas
Mporpeccur; 0ECKOHEYHO YObIBarOIas
reoMeTpUYecKasi Mporpeccus, Cymma
OECKOHEUHO yOBIBaIOIIEH
r€OMETPUUECKOU MPOTrPECCHUH.
3agaBaTh I10CJIEJOBATEIILHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
IpumeHsaTs popmyJry CJI0KHBIX
MPOLEHTOB /JIA pelleHus 3a1a4

W3 peajbHOU MPAKTUKA

(C MCTIONB30BAHUEM KAIBKYJISATOPA).
HUcnoab3oBaTh cBOMCTBA
IIOCJIEA0BATEIBLHOCTEN U IPOTPECCUI
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JJI1 pCIICHUA pCaJIbHbIX 3a1a4
IMPUKIIaATHOI'O XapaKTepa

[loBTOpEeHue, 00001IEH E, 3 OcHOBHBIE IOHATHUS Kypca alreopsbl IIpuMeHATH OCHOBHBIE IOHSTHS Kypca
CHCTEMaTH3aIMsl 3HAHUI M HavaJl MaTEMaTUIECKOT0 aHaJIn3a anreOphl M Ha9aJl MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JJIs penieHus 3a1ad
Y CHCTEeMAaTH3aIys 3HAaHUI 13 pEeAIbHOM KU3HU U JIPYTUX
MIKOJIBHBIX TUCIHAIIINH
OBILIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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11 KJIACC
Haunmenosanue pazgena  |KosmmuecTBo OCHOBHOE co/iepKaHue OcHOBHBIE BU/IBI J€ATEIbHOCTH
(Temnl) Kypca 4acoB O0yJarOIIIXCS
CrerneHb ¢ palMOHaIbHBIM 12 CreneHb ¢ palMOHAIBHBIM ®opMyJIMPOBaTh, 3aIIUCHIBATH

MIOKa3aTEeJIEM.
[ToxazarenbHast pyHKLIUS.
[loka3aTenbHbIC YpABHEHUS
Y HEPABEHCTBA

nokazareneM. CBOMCTBA CTENIEHMU.
[IpeobpazoBaHue BhIpAKECHUH,

coJiep KallliX palllOHAIbHbIE CTENIEHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPaBEHCTBA.

[loka3aTenbHas PyHKIUs, €€ CBOKWCTBA
U rpadux

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATH MPUMeEPaM#
CBOWCTBA CTEIICHH.

IIpuMeHATH CBOMCTBA CTENICHU

JUJ1s1 IpeoOpa3oBaHus BEIPaKEHUH.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATH rpauuecKn
CBOMCTBA MOKA3aTEeIbHON (PYHKITUU.
Pemath OCHOBHBIE THIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

Hcnoab3oBath HU(pPPOBHIE pecypchl
JUTsl TOCTpOeHUsI TpaduKOB (PYHKITUI
Y U3YUYEHHS UX CBOMCTB

Jlorapudmuueckast GyHKITUS.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

Jlorapudwm uncna. Jlecaruunsie
U HaTypajbHBIC TOTapU(MBI.
[IpeobpazoBaHue BhIpaKEHUH,
COJIEpIKaIlUX JOrapudMbI.
Jlorapudmuueckre ypaBHeHHUS
Y HEPABEHCTBA.

D®opMyIHPOBATDH, 32ANIMCHIBATH

B CUMBOJINYeCKOi opme

Y WIJIIOCTPUPOBATH PUMEPaMH
CBOICTBa Jiorapudma.

BoinosHsaTh nmpeodpazoBaHus
BBIPKECHUIMA, COIEPKAIIHX JIOTapU(PMBI.
DopmMyIMPOBATH
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Jlorapudmuueckas GpyHkius, e
CBOWCTBA U TpaduK

U WLTIOCTPUPOBATH rpaduyecku
CBOICTBA JIorapumudeckoit PyHKIHH.
PemiaTb OCHOBHBIE THUIIBI
JorapupMUUECKUX ypaBHEHUIN

Y HEPaBEHCTB.

Hcnoab3oBaTh HM(pPOBbIE pecypehl
JUTsl TIOCTpoeHUsI TpaduKOB PYHKITUI

Y U3YYEHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS
MaTEeMaTHKH

Tpuronomerprueckue
(GyHKUMU U UX rpaduKH.
Tpuronomerpuueckue
HEPABEHCTBA

Tpuronomerpudeckue GpyHKINU, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

OnepupoBarthb

NOHSITHEM NIepuoAryYecKas QyHKIUS.
Crpourtb, aHAJIM3UPOBATH,
cpaBHMBATBb rpaduxu
TPUTOHOMETPUYECKUX (PYHKITUI.
®opMyIHPOBATH

U WUTIOCTPUPOBATH rpaduveckun
CBOMCTBA TPUTOHOMETPUUYECKHUX
GyHKIMA.

Pemars npocrenme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnoab3oBath rpapuku 1ist
pELIeHUs] TPUTOHOMETPUUYECKUX
HEPaBEHCTB.
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Hcnonb3oBaTh HM(ppPOBbIE pecypehl
JUISL IOCTPOCHUS TpapuKOB PyHKIIMIH
Y U3YUYECHHS UX CBOMCTB

[IpousBonnas. [Ipumenenue
IIPOU3BOTHOU

24

HenpepriBabie ¢pyHkimn. Meron

HHTCPBAJIOB VI PCHICHUA HCPABCHCTB.

[IpousBoaHas GyHKIHUU.
['eomeTpuyeckuii u pU3MUECKU
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoAHBIE PTIEMEHTAPHBIX
bynkuuii. [IpousBoaHas CyMMBl,
MIPOU3BEICHUS, YaCTHOTO (DYHKIIUH.
[IprumeHenune npon3BOIHOU

K UCCIIE0OBAHUIO (PYHKIUN

Ha MOHOTOHHOCTb B 3KCTPEMYMBI.
Haxoxxnenue HanbobI1ero

¥ HAaUMEHBIIIETO 3HaYeHUs! QYHKIINH
Ha OTpPE3KE.

[IpumeHenne MpON3BOIHOM

JUISl HAXOKJICHHSI HAMITYYIIIErO
pelIeHrs B MPUKIaAHBIX 33/1a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTH MpOLECCa,
3aJ1aHHOTO (HOPMYJIION MU TpadUuKOM

OnepupoBaThb NOHATHAMM:
HerpepbIBHAS (QYHKIIMS; POU3BOIHAS
byHKINH.

Hcnonb30BaTh reOMETpUYECKUN

1 (PU3HYECKHUI CMBICI TPOU3BOIHOM
JUISL peIeHus 3a/1ay.

Haxoautsb npousBoHbIE
AJIIEMEHTApHBIX (QYHKIHMA, BHIYMCIATH
MIPOU3BOIHBIE CYMMBI, TPOU3BECHUS,
4acTHOTO (PYHKITHIA.

HUcnonb30BaTh NPOU3BOAHYIO

JUTSL ICCIIeIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb U DKCTPEMYMBI,
NPUMEHSATH Pe3yJabTaThl
HCCJIeIOBAHMS K TTIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUISl HAXOK/ICHUSI HAWTYYIIIeTO
pelIeHus B IPUKJIAJHbIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKHX, 3a/1a4ax.
3HAKOMUTBCS ¢ HCTOPHEH pPa3BUTHSA
MaTEeMaTUYECKOro aHaIn3a
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WHTerpan u ero npuMeHEHNs 9 [TepBooOpa3znas. Tabnuma OnepupoBarb NOHATUSAMM:
EpPBOOOPA3HBIX. nepBooOpasHas, HHTErpall.
WHTerpan, reoMeTpu4ecKui Haxoauthb nepBooOpasHbie
Y (PU3UYECKUI CMBICT HHTETpaa. AJIEMEHTapHBIX (PYHKUINN; BHIYHCIATH
Brruncnenue narerpana no gopmyie uHTEerpai no popmyJte Herorona—
Hrrorona—JleiOuuna JleniOHMIA.
3HAKOMUTBHCS € HCTOPHEH PA3BUTHSA
MaTeMaTUYECKOr0 aHAJIN3a
Cucremsl ypaBHEHHN 12 CucreMsbl JINHEWHBIX YPaBHEHUM. OnepupoBaTh NOHATHSIMH. CHCTEMA

Peienue npuknaaHsix 3a1a4y

C IIOMOILBIO CUCTEMBI JIMHEUHBIX
YPaBHECHUM.

CucreMbl M COBOKYITHOCTH LIETBIX,
palMOHAIIbHBIX, UPPALHOHAIIBHBIX,
MOKa3aTeNIbHbIX, JOrapuPMUUECKUX
YPAaBHEHUU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUU U CUCTEM.
IIprumeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 PA3IMYHBIX 00J1acTeil HAyKU

Y PEaJIbHOM )KU3HU

JIMHEWHBIX YPABHEHUN U €€ PEILICHHUE.
HUcnonb30BaTh CUCTEMY JTMHEUHBIX
YPaBHEHUM JJIs1 PEIICHUS
MIPAKTUYECKUX 3a]1a4.

Haxoauthb pemeHus TpoCTEUIINX
CUCTEM M COBOKYITHOCTEN
pPalMOHAIIBHBIX YPaBHEHUN

Y HEPABEHCTB.

Ucnoan3oBarh rpaguku GyHKIMMA
JUISl pELLICHUs] YPABHEHUM.
MopenaupoBaTh pealibHbIC CUTyalluu
Ha SI3bIKE aJIreOphl, COCTABIATH
BBIPAKEHUSI, yDABHECHM S, HEPABEHCTBA
Y CHCTEMBI 110 YCIIOBHIO 331a4H,
HCC/IeA0BATH OCTPOCHHBIE MOAECIH
C UCIIOJIb30BaHUEM arapara ajnreOpsl
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HarypanpHble u niensie ynucna

HaTypaJIBHBIC N LOCJIBIC YHCiia
B 3aJa4ax U3 peaHBHOﬁ KHN3HHU.
HpI/IBHaKI/I JCIINMOCTH I CJIBIX YHNCCJI

OHepI/IpOBaTL MOHATUAMMU.
HaTypaJIbHOC YHCJIO, HCJIOC YHCIIO.
Hcnoan3oBarhb IMPHU3HAKHU ACIIMMOCTHU
HCJIBIX YUCCII, PA3JIOKCHUC YUCJIa

Ha IMPOCTBIC MHOKUTCIIN OJIA PCIICHUA
3agad

[loBTOpEHue, 00001ICHHE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ HaYaJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIIUS 3HAHUI

PemaTs npukiaaHbie 3a1a4m

U3 pa3InYHbIX o0JacTel HayKu

Y PEATbHOM KU3HU C TTIOMOIIIBIO
OCHOBHBIX MOHSATUH Kypca anreOpbl
Y Ha4aJl MaTeMaTUYECKOro aHaJIu3a.
Boi0upath onTUMalibHBIE CITOCOOBI
BBIYHCIICHUU.

Hcnoab3oBaTh 1J1s1 pelieHus 3a1a4
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUIUN

U TpauKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJAEPAJIBHAS PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaxxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHusi OOYCJIOBJIEHa MPAKTHUYECKOW 3HAUYMMOCTHIO METANpPEAMETHBIX U
PEIMETHBIX PE3yJIbTaTOB OO0Yy4YeHUs TEeOMETPUM B HAMNpPaBICHUU JIMYHOCTHOTO
pa3Butus oOydarommxcs, (opmupoBaHus (YHKIIMOHATBHOW MaTeMaTUYECKOM
IPAaMOTHOCTH, M3YyYEHHMs JAPYTUX y4eOHbIX TUCUUIUIMH. Pa3zButue y oOyuaromuxcs

MPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH M IPOUCXOKJIECHUU T€OMETPUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO W HJAEAIBHOIO, XapaKTEpe OTPaKEHUS
MaTEMaTU4YECKOM HAYKOW SIBJICHUH U MPOLECCOB PEATBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPaKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 00YyUaIOLIUXCS, a
TaK)K€ KaueCTB MBIIIJICHUS, HEOOXOUMBIX IS a/1allTalliy B COBPEMEHHOM OOIIIECTBE.

['eoMeTpus sBIsIETCS OJHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHETO OOIIErO

oOpa3oBaHMsl, TaKk Kak OOECIeYMBAET BO3MOXHOCTb M3YYEHMs KakK JUCIMILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOMU.

Jlormueckoe MblluieHUe, (OpMUPYEMOE TMpPU HU3YYEHHH OOy4YarolUMUCS
MOHATUHUHBIX OCHOB T€OMETPUU U MOCTPOCHUU LIETOYKH JOTUYECKUX YTBEPIKIACHHIMA
B XOJI€ PELICHUS T€OMETPUUECKUX 3a]a4, YMEHHE BbIIBUTATH U OIPOBEPraTh TMITOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS IIPH PELICHUH 331a4 €CTECTBEHHO-HAYYHOT'O ITUKJIA,
B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpUEeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
0o0NacTsAX JESITeNbHOCTU 4YenoBeka. OpueHTalusi 4YeloBeKa BO BpPEMEHH H
IPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE €r0 COLUAIBHOTO ObITHS, (pOopMa OTpakeHuUs
OKPY’KaI0Illero MUpa, YCJIOBUE YCIICIIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHus
NEeNUCTBUTENBHOCTH. OnepupoBaHUE MNPOCTPAHCTBEHHBIMU 00OpazamMu OOBbEIUHSET
pasHple BUABl y4eOHOM M  TPYJOBOW  NEATEIbHOCTH, SBISETCS  OAHUM
U3 Mpo(peCcCUOHANBHO BAXKHBIX KAYECTB, IO3TOMY aKTyallbHa 3a7ada (pOopMUPOBaHUS
y 0oO0yyaroumxcs MPOCTPAHCTBEHHOI'O MBIIIIEHUS KaK Pa3HOBUIHOCTH OOpa3HOro
MBIIJIEHUST — CYLIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K IPAKTUYECKON
JeSATEIbHOCTH 110 MHOTUM HANpPaBIICHUSM.

[enb ocBoeHust nmporpamMmsl yueOHOro Kypca «I'eomerpus» Ha 0a30BOM ypoBHE
oOydeHuss — o001ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE PAa3BUTHE OOYUYAIOITUXCS
yepe3  oOeclieyeHWe  BO3MOXKHOCTH  MPUOOPETeHHS U MCMOJIb30BAHMS
CUCTEMATUYCCKUX TE€OMETPUUYCCKUX 3HAHUN U JIEUCTBUM, CICU(PUIHBIX TEOMETPHH,
BO3MOYKHOCTH YCHEIIHOTO MPOJOJKEHHUS OOpa30BaHMs MO CHEHUAIbHOCTAM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJb30BaHUEM T€OMETPHUHU.

[IpuopureTHBIMU 3aladyaMud  OCBOEHMsSI y4eOHOro Kkypca «l'eomeTpum»
Ha 0a3oBoM ypoBHe B 10-11 kiaccax sSBISIOTCS:
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(opMupOBaHUE MPEICTABICHHUSI O FEOMETPUM KaK 4aCTU MUPOBOW KyJIbTYpPbI U
OCO3HAaHME €€ B3aMMOCBSA3HU C OKPYKAIOIUM MHPOM;

(dopMupoBaHuEe TMpEACTaBICHUS O MHOTOTPAaHHHMKAX M TEJaX BpallleHUs Kak
O BaXHEMIIMX MATEMaTHMYECKUX MOJEIAX, MO3BOJSAIOLIMX ONUCHIBATh U H3y4yaTh
pa3HbIE SBJIEHUS OKPY’KAIOIIETO MUPA;

(GopMupoBaHHE yMEHHs paclo3HaBaTh Ha YEPTEXKax, MOJCISIX U B pPEaTbHOM
MUpPE MHOTOTPAaHHUKH U TeJla BPALLICHUS;

OBJIAJICHME METOJAMU PEIICHUs 3a/Jad Ha IOCTPOCHHsS Ha H300paKEHUsIX
IPOCTPAHCTBEHHBIX QUTYD;

(popmupoBanue YMEHHUS OIIepUpOBATH OCHOBHBIMU HOHITHSIMU
O MHOTOTpaHHMKAaX U TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

OBJIAJICHUE AJTOPUTMAMM PEUICHUs] OCHOBHBIX THUIIOB 3ajad, (hopMHpOBaHHE
YMEHUSI TPOBOJIUTH HECJIOXKHBIE JI0KA3aTENbHBIE PACCYKIEHUS B XOJI€ PEIICHUS
CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

pPa3BUTHE HHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEN 00yyarommuxcs,
IIO3HABATEJIbHOM  AKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHH, KPUTHUYHOCTH
MBIILJICHUS;

(dopmupoBaHre (QPYHKIMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHOW TI€OMETPHUHU:
YMEHUE pACHO3HABaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pEalbHBIX JKU3HEHHBIX CUTYAUSX M IPH H3YYEHHH APYTHX
y4eOHBIX  NPEAMETOB, TMPOSBJICHUS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
(bopMyIMpOBaTh MX Ha S3bIKE F'€OMETPUHM M CO3/1aBaTh F€OMETPUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBIMA TE€OMETPUYECKMU amnmapar [ peleHuss IPaKTUKO-
OPUEHTUPOBAHHBIX  3aJa4y, MHTEPIPETUPOBATH W  OLEHUBATh  IOJYYEHHBIE
PE3YNbTATHI.

OTnMYUTENBbHON  OCOOEHHOCTHIO MPOTpPaMMbl 1O T€OMETPUU  SBIIAETCS
BKJIIOYEHHE B KypC CTEPEOMETPUMU B Hayaje ero M3y4yeHWs 3ajad, pelaeMbIX
Ha YPOBHE WHTYUTHUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu3oBaHHas
paboTa HaJ HUMHU, YTO CLOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIIJICHUS, CTUMYJIUPYET MPOTEKAaHWE€ WHTYUTUBHBIX IPOLECCOB, MOTUBUPYET
K JAJIbHEUIIEMY U3YyUECHUIO MTPEIMETA.

[Ipeanourenue OTAAETCS HATIAIHO-KOHCTPYKTUBHOMY METOJY OOY4YEHHs, TO
€CTh TEOPETHUYECKHE 3HAHUS HMMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb IMPEAMETHO-
[IPAKTUYECKOM JEATEIbHOCTU.  Pa3BUTHE TIPOCTPAHCTBEHHBIX IPEACTABICHUN
y 00yd4aloluxcs B Kypce CTEpEOMETPUM IMPOBOAMUTCS 3a CUET peIlleHus 3aaad
Ha CO3J]aHUME TMPOCTPAHCTBEHHbIX O00pa3oB W 3aJad Ha  ONEpUpPOBAHHUE
NPOCTPAaHCTBEHHbIMU oOpazamu. Co3gaHue oOpa3a MOPOBOAUTCS €  ONOPOM
Ha HarJSIIHOCTh, @ ONIEpUPOBaHKE 00Pa30M — B YCIOBUSX OTBICYEHHS OT HATJIATHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEP KaHUSI.

OCHOBHBIMHU COZIEpKATEIbHBIMU JIMHUAMH yuyeOHOTO Kypca «l eomeTpusi»
B 10-11 «kmaccax sBiustorca: «MuHororpanHukny, «lIpsmble W MIOCKOCTH
B MpocTpaHcTBey, «Tena BpamieHus», «BeKTOpsl 1 KOOPAUHATHI B MPOCTPAHCTBEY.
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dopmupoBaHHE JIOTHYECKUX YMEHUH pacTpeaessieTCsl He TOJIBKO 10 COAepKaTeIbHBIM
JIMHUSIM, HO U TI0 rojilaM 00y4YeHHs Ha YPOBHE CPETHET0 00IIero 00pa3oBaHuUsl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHUSI TPOTPaMMBI TI0 TEOMETPHUH, paCHpeneiICHHBIM IO TOoAaM OOy4YeHHUS,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBIIAJCHHE TEOMETPUICCKUMU TTOHITHIMH
¥ HaBBIKAMH OCYIIECTBISIIIOCH MOCIEIOBATEILHO U MOCTYMATEIBLHO, C COOIIOICHIEM
MIPUHIINATIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
TCOMETPUUYECKHUX TPECTABICHUN 00yJarOIIMXCS, pACIIUPss U yrayosss e€, oopasys
IPOYHBIE MHOYKECTBEHHBIC CBSI3H.

OOmiee yncIO0 YacoB, PEKOMEHJOBAHHBIX I H3yYeHUS Y4eOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 gaca (1 gac B HezEIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuun. Touka, npsMasi, IIOCKOCTb, TPOCTPAHCTBO.
[TonsiTue 06 aKCHOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUH
Y CIIC/ICTBUSI U3 HUX.

B3aumMHOe pacnosiokeHue TpsAMBIX B IPOCTPAHCTBE: IEPECEKaroLIMecs,
MapajieIbHbIE U CKpeIUBaroIMecs rnpsamsie. [lapamiesbHOCTh NPSIMBIX U IJIOCKOCTEN
B IPOCTPAHCTBE: NapasieibHbIC NPSIMbIE B MPOCTPAHCTBE, MAPALICIBHOCTH TPEX
MPSAMBIX, [ApPaUICNBHOCTh MPSIMOW M IUIOCKOCTH. YTUIbI C COHAIlPaBJICHHBIMU
CTOPOHAMH, YrOoJl MEXIY NMPAMBIMUA B mpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN:
NapajyieJbHbIE TUIOCKOCTH, CBOWCTBA IApajUIeNbHBIX IUIOCKOcTer. IIpocrenmme
MPOCTPAHCTBEHHbIE (UTYpHl Ha IIJIOCKOCTH: TETpadap, KyO, Mmapasuienenurie],
MMOCTPOCHUE CEYCHU.

[lepnieHAUKYISIPHOCTh NPSIMOW U IUIOCKOCTH: IEPIEHAUKYJISPHBIE IIPSMBIE
B ITPOCTPAHCTBE, MPSIMBIE NTAPAJUICIIbHBIE U MEPIEHAUKYJISIPHBIE K MIIOCKOCTH, TPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOU U TUIOCKOCTH, TEOPEMA O NMPAMOM NEPIECHINKYISAPHON
IJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJ MEXY ITPSAMOM U INIOCKOCTBIO, ABYIPAaHHbIN
YTOJI, JMHEWHBIN Yroj IByrpaHHOTO yria. [lepneHaukymnsip 1 HaKJIOHHBIE: pACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUS (QUTYPHI
Ha TJIOCKOCTh. lIepneHAnKyIapHOCTh MIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH
JIBYX IJIOCKOCTEN. Teopema 0 TpEX NMEePIEeHAUKYIISIpax.

MHororpaHHuKH
IloHATHE MHOTOTPAaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHMKH, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: nN-yrosbHas
npusMa, TpaHU UM OCHOBAHMS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAsl IIOBEPXHOCTH ITpU3MBbL. [lapanmnenenunesn, npsaMOyroyibHbIN Napajileaeue]
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U ero cBowcTsa. [Ilupamuna: n-yronpHas nupamuia, rpaHd 1 OCHOBAHHUE NMUPAMUBL,
OOKOBasi M MOJIHAsA MOBEPXHOCTh MHUPAMUJbI, NMPAaBUIIbHAA U yCE€UEHHAs NUpamMuja.
OneMeHThl MNpu3Mbl M nUpaMuibl. [IpaBuUibHBIE MHOTOIPAHHHMKHW: TOHSTHE
MPAaBWJIBHOTO MHOTOIPaHHWKA, NpaBWJIbHAs IpHU3Ma W MpaBWIbHAsA MHUPAMHJA,
npaBuiIbHAsl TPEYrojbHas MUpamMuaa U MpaBUIbHBIA TeTpa’p, ky0. [Ipeacrasnenue
O MPAaBUJIbHBIX MHOTOTPaHHUKAX: OKTa3Ip, AOJAEKa’Ap U ukocadap. CedeHus: MpU3Mbl
Y TUPAMUJIBI.

CummMeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM,
IJIOCKOCTU. DJIEMEHThl CHMMETPUU B MUPAMHUJIAX, MAPAJIIENCIUINECAAX, TPABUIbHBIX
MHOT'OTPaHHHKAX.

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB: p&Opa, nuaronanu, yrisl. [lnomans
OOKOBOIl TMOBEPXHOCTM W TMOJHONW TIOBEPXHOCTH MPSAMOM MPU3MBI, IUIOUIA/lb
OCHOBaHM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsMOMN Mpu3Mebl. [Lnomiaas 00koBoM
IIOBEPXHOCTH M IIOBEPXHOCTU IPABWIBHOM MNHUPAMHUIBI, Teopema O IUIOLAAU
yceu€HHOU nupamupbl. [lonstue 00 00béMe. O0BEM TUpaMuabl, IPU3IMBI.

[logoOHpie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOIIAASIMU
NOBEPXHOCTEH, 00bEMAMHU MTOAOOHBIX TEJ.

11 KJIACC

Tesia Bpamenust

[Munuaapryeckas: MOBEPXHOCTh, 00Opa3yrolue MWIMHAPUUECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepXHOCTU. [{umuHap: ocHOBaHUS U OOKOBasi MOBEPXHOCT,
oOpazymo1iasi ¥ 0Ch, IJIOIIaAb OOKOBOM U MOJIHOW MOBEPXHOCTH.

Konnueckass moBepXHOCTh, OOpa3yroIIe KOHMYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW ToBepXHOCTH. KOoHyC: OCHOBaHMEe U BepilMHa, o0pa3yromias u
OCh, IIOIIAAb OOKOBOM M IMOJTHOM IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIme u
BBICOTA, OCHOBAHUSI U1 OOKOBAsl IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AWAMETpP, IUIOMIAIb IOBEPXHOCTU C(EpPHI.
B3auMHoe pacnonoxenue chepbl UM IIIOCKOCTH, KacaTelbHas IMJIOCKOCTh K cdepe,
IJI01a1b ChEepPhI.

N300pakeHue Tei BpallieHus Ha TNIOCKOCTH. Pa3BEpTka UIMHIpa U KOHYCA.

KomOunHanuu Ten BpallleHHsi ¥ MHOTOIPaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN
okoJ10 cepsl, chepa, BUCaHHAS] B MHOTOTPAHHUK, UJIH TEJIO BPaIllCHHUS.

[Tonsarue 06 00BEMe. OcHOBHBIC CBOMCTBa 00BEMOB Tei. Teopema 00 00béMe
MPSMOYTOJILHOTO TapaJijiesienumnena u cneAcTBusa u3 He€. O0bEM MUIMHIpa, KOHYca.
OO0bBEM mapa u wiIonanb cepel.

[Tonobnsie Tenma B mnpocTtpaHcTBe. (COOTHOIICHUS MEXAYy IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TEI.

Ceuenust mwiMHApa (MapajiieIbHO U NEPHEHANKYISIPHO OCH), CEYEHHUS KOHYyca
(mapajuieTbHOE OCHOBAHUIO U MTPOXO/IAIIEE YEPE3 BEPILIMHY), CEUEHUS 1Iapa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha IUIOCKOCTH M B MpocTpaHcTBe. CII0)KEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BeKkTopa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamienenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIPaBWI IEUCTBUN C BEKTOpaMH. IIpsiMmoyronpHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BexkTopa. [Ipocreiimue 3a1adn B KoopArHATaX. Y TOJI MEKIY BEKTOPAMH.
CkaJsipHOE TPOM3BEICHUE BEKTOPOB. BhIUMCIEHHE YIIOB MEXKAY NPSIMBIMA U
IUIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IIPH PELLICHUN T'€OMETPUYECKUX 3a]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy o6yuenus B 10 kjacce oOydaroIuiics TIOJYYHUT CJICAYIOIIHNE
MIPEIMETHBIC PE3yJIbTaTHI:

OTIEpUPOBATh MOHATUSIMH: TOUYKA, TIPsIMasi, INIOCKOCTB;

NPUMEHSTh AKCHOMBI CTEPEOMETPUU U CJICACTBUS W3 HHUX TMPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHSAMH: TAPAICITHPHOCTh M NMEPICHANKYIIPHOCTh MPSIMBIX H
IUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTEepUPOBAThH MOHSATUSMU: JBYTPAHHBIA YTroJl, TPaHH JABYTPAaHHOTO yria, pedpo
JBYTPAHHOTO YTJa, IWHEWHBIN yTroJl ABYTPAHHOIO YIJIa, TPAlyCHas Mepa ABYTPAHHOTO
yria,

OTICpUPOBATh TIOHSATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHABI MHOTOTPAHHUKOB (TIUpaMuaa, TpHU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JJIA KilaccuPuKanuu
(BBIMTYKJIbIC ¥ HEBBIMYKJIBIC MHOTOTPAHHHUKH, MIPABHJILHBIE MHOTOTPAHHUKH, TIPSMBIE U
HAKJIOHHBIC TTPU3MBI, TTaPAIJICIICTUIIC/IBI );

OTIEpUPOBATh OHATHSIMU: CEKYIIas TNIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHITUIIBI TOCTPOCHUS CEUCHU, UCTIONIb3YSI METO]T CJIENIOB;

CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBITIOJIHATH (BHIHOCHBIC)
MJIOCKUE YEPTEeKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BUI CBEPXY, COOKY,
CHH3Y;

pemaTh 3aJa4d Ha HaXOXKJIEHHE TEOMETPUYECKUX BEIUYHMH MO 00paslaM WiH
QITOpUTMaM, TIPUMEHSSI M3BECTHBIC aHAJUTHYECKHE METOABl TPU  PEIICHUU
CTaHJAPTHBIX MaTeMaTUYECKHX 3aJlad Ha BBIYUCIICHHE PACCTOSIHHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JIO TIPSIMOM, OT TOYKHU IO TUIOCKOCTH, MEKIY CKPEIIMBAIOITAMUCS
TIPSIMBIMU;

pemath 3a7aud Ha HaXOXKJIE€HHE TeOMETPUYECKHX BEIMYMH o obOpasiaM Wiu
QITOPUTMaM, TIPUMEHSS WM3BECTHBIC AHAIUTHUYECKHE METOJbI NPH PEIICHUN
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CTaHJAAPTHBIX  MAaTEMaTHYECKMX  33Jad HA  BBIYMCIECHHE  YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPAMBIMA, MEXAY IPSIMOM U MIIOCKOCTBIO, MEKY IJIOCKOCTSIMU,
JBYTPAHHBIX YIJIOB;

BBIUUCTATh OOBEMBI MU IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHMKOB (MPU3MA,
NUpaMUJa) ¢ MPUMEHEHHEM (POPMYJI, BBIUHCIATh COOTHOLICHUS MEXAY IUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOOOHBIX MHOTOIPAaHHUKOB;

ONEepUpPOBATh MOHATUSAMU: CHMMETPHUS B IPOCTPAHCTBE, LUEHTP, OCh U IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (DUTYPBI;

U3BJIEKaTh,  NpeoOpa3oBbIBAT M HUHTEPHPETUPOBaTh  HMH(OpMALUIO
O IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypaX, MPEACTABICHHYIO Ha YEpPTEKaAX U
PUCYHKaX;

OPUMEHATh TeoMeTpudecKkue (PaxkThl JJI PEUICHUS CTEPEOMETPUUYECKUX 3azad,
IPEANOJIAaraloiuX HECKOJIBKO IIaroB PEUIeHUs, €CIU YCIOBHUS NMPUMEHEHHUS 3a]1aHbI
B SIBHOU (popme;

NPUMEHATh  MPOCTEHMIIHE  MPOrpaMMHBIE  CpEICTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

IPUBOJUTH NIPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacro3HaBaTh NPOSBICHNAE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

MIPUMEHATh TOJyYECHHbIE 3HAHUS Ha MPAKTUKE: aHaJU3UpPOBaTh peajbHbIC
CUTyalluM W TNPUMEHITh HW3YYCHHbIC TMOHATHS B NPOLECCE IOUCKA PpPEIIEHUs
MaTeMaTU4YeCKl cPOpPMYyIUPOBAHHON MPOOIEMBI, MOJIETUPOBATh PEATIbHBIE CUTYallUuU
Ha SA3BIKE T'€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHUEM
reOMETPUYECKUX MOHITHUA M TeopeM, ammapara aiareOpbl, pelmaTh MPaKTHUYECKHE
3aJlayu, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUECKUX BEIUYHH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTICpUPOBATh TMOHATUSAMHU: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yroIIHe
UJIMHAPUYECKON TIOBEPXHOCTH, IUIMHAP, KOHUYECKAs MOBEPXHOCTh, 00PA3YIOIIUE
KOHWYECKON TTOBEPXHOCTH, KOHYC, c(hepruecKasi TOBEpXHOCTD;

pacrno3HaBaTh Teja BpanieHus (MWIMHIP, KOHYC, cdepa 1 map);

OOBSCHATH CTIOCOOBI TIOJIYYCHHS TEJl BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOI0KEHHUE Chephl U TNIOCKOCTH;

OIIEpUPOBATh MOHATHUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CeTMEHTA, IIIApOBOM CJION, OCHOBAHKE IIAPOBOTO CJI0S, BBICOTA IIIAPOBOTO CIIOS,
IapOBOM CEKTOP;

BBIYUCIISITH O0BEMBI U TIJIOMIAN TTOBEPXHOCTEH TEJ BpaIlIEHUS, TEOMETPUICCKUX
TEJ ¢ MpUMEeHeHneM (popmyi;

OTICpUPOBATh MOHATUSIMH: MHOTOTPaHHUK, BIIMCAHHBIA B c(hepy W OINMMCAHHBIN
okoJ10 cepsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK WJIM TEJIO BPAIllCHHUS;

BBIYHUCIISITh COOTHOIICHUSI MEXIY TJIOMAIIMUA TTOBEPXHOCTEH M 00BbEMamMu
IMOJTOOHBIX TEI;
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n300pakatb wu3y4aemble GUTYpPBl OT PYKH W C TIPUMEHEHUEM TPOCTHIX
4epTEKHBIX MHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuI cBepxy, COOKy, CHU3Y, CTPOUTH CEUCHHSI TEJI BPAIICHHSI;

W3BJICKaTh,  HHTEPIPETUPOBATH U mpeoOpa3oBbIBaTh  HMH(OPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (UTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

OTIEpUPOBATh MOHATHEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJTHATH JCUCTBHS CIIOKECHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOKCHHS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00JIa/1af0T;

MIPUMEHSTH TIPABUIIO IMapajuIeIeUIe/a;

OTIEpUPOBATh TOHATHSAMU: JEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOd MEXIy
BEKTOpaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUTMHEAPHBIE W KOMILIAHAPHBIC
BEKTOPBHI,

HaXOJUTh CYMMY BEKTOPOB M IMPOU3BEJIEHHE BEKTOpA HA YHCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJISIpHOE TMPOU3BEJCHUE, pPAaCKIaJbIBaTh BEKTOp IO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

MIPUMEHATh TeOMETpUIeCKre (aKThl I PEIICHUS CTEPECOMETPUUCCKUX 3aj1ad,
MIPEANOJIaralouX HECKOJIBKO IIaroB PeUIeHUs, €CIU YCIOBHUS MPUMEHEHUS 3aJIaHbl
B sSIBHOU (popme;

pemarh TPOCTEHITNE TEOMETPUYCCKHE 3aJadud Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

peraTh 3a7a91 Ha JOKa3aTeILCTBO MAaTEMAaTHUYECKUX OTHOIICHUN U HAXO0XICHHEC
r€OMETPUYECKUX BEIUYMH 10 00pas3laM WM ajiropuTMam, MPUMEHsSI U3BECTHBIC
METO/IBI TIPH PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3a]1a4;

OPUMEHSATh  MPOCTEUIME  TPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;

PUBOJUTH MIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B UCKYCCTBE;

MPUMEHATh TIOJyYCHHBIE 3HAHWUS Ha TMPAKTHKE: aHAIM3UPOBATH PEATbHBIC
CUTyalluM ¥ TIPUMCHATh HW3YYCHHBIC TIOHATHS B TMPOIECCE TIOWCKA PEIICHHS
MaTeMaTU4YeCKu CPOPMYIUPOBAHHON TPOOIEMBI, MOJICIIUPOBATH PEAIbHBIE CUTYAINH
Ha S3bIKE TEOMETPHUH, WCCIICIOBATh ITOCTPOCHHBIE MOJCIA C HCIOJb30BaHUEM
T€OMETPUYECKUX TOHATUA W TEOpeM, afmapaTta ainreOphl, pemaTh MPAKTHYCCKUE
3aJ1a4yy, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEIIMUHH.
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10 KJIACC
HaumenoBanue paznena  |KonmyecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/JIbI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yJarommxcsl
BBenenue B crepeomMeTpuio 10 OCHOBHBIE MIOHATHSI CTEPEOMETPUH: AKTYaJaIu3upPoOBaTh PaKkThl U METOIbI

TOYKa, MpsMasi, MIOCKOCTb,
npoctpaHcTBo. [IpaBuia uzoOpaxxeHus
Ha pUCYHKaX: U300paKeHUs
TUTOCKOCTEH, TTapajlIeIbHBIX TIPSIMBIX
(OTpe3KOB), CepeMHbI OTpEe3Ka.
[TonaTus: nepecekarommecs
TJIOCKOCTHU, TIEPECEKAIONTUecs mpsiMast
Y TUTOCKOCTb.

3HaKOMCTBO C MHOTOTPaHHUKAMH,
U300pa)KEHUE MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha POEKIIMOHHBIX
yeprekax. HaganbpHbIe CBeICHUS

0 Ky0e 1 nmupaMujie, uX pa3BEPTKU

u Mojienu. CedeHrsi MHOTOTPaHHHUKOB.
[TonsiTne 06 akCMOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUH: aKCUOMBI
CTEPEOMETPHUH U CIICJICTBHS U3 HAX

IJITAHUMETPUH, PEJICBAHTHBIE TEME.
IMonyuats npeacTaBacHus

O MPOCTPAHCTBEHHBIX (PUTYpaX,
pa30OupaTh NpocTeiIme mpaBuia
U300pakeHust 3TUX QUryp.
N300paxkaTh NpsIMyIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTh MHOTOTpaHHUKH,
nupamuay, Kyo, Ha3bIBaTh UX
AJIEMEHTBI.

JesaTh pUCYHOK Ky0a, MUpaMHU/IbI,
HaXOJUTh OMKMOKN B HEBEPHBIX
M300paKeHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCII0JIb30BATh
JUIS1 IOCTPOCHUS CEYEHUS METO/T
CJI€I0B, KPaTKO 3alKiChIBATh IIaru
MOCTPOEHUS CEYEHMUSI.
Pacno3HaBaThb BU ceUCHUSA
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Y OTHOULICHUH, B KOTOPBIX CEYEHUE
JenuT pedpa KyOa, HaXOUTh IJI0IIA/Ib
CEUYECHUS.

Hcnoan3oBath mogodue mpu
pElUIEHNH 3a/1a4 Ha TTOCTPOCHUE
CECUYCHHUM.

3HAKOMHUTBCS C aKCHOMATHYECKIM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCUOMaMU CTEPEOMETPUU

Y CJICICTBHSIMH U3 HUX.
NnmocTpupoBaTh aKCHOMBI
PUCYHKaMHU U NIPUMEpamMu

U3 OKpYKarole 00CTaHOBKHU

[IpsiMbIE ¥ IIOCKOCTH 12 B3auMHOe pacnonoxkeHue npsiMbIx AKTYaJau3upoBaTh (HaKThl U METOIbI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: NIEPECEKAIOIINECH, TJIAHUMETPUH, PEJICBAHTHBIE TEME,
[TapajuteTbHOCTH MPSIMBIX NapajijieIbHbIE U CKPEIIUBAIOIINECS MPOBOJIUTH AHAJIOTUHU.
Y IUIOCKOCTEU IpsIMBIE. IlepeuncasiTb BO3MOXXHBIE CIIOCOOBI
[TapauienbHOCTD MPSAMBIX PAaCIOJIOKEHUS JBYX ITPSMBIX
Y IIJIOCKOCTEM B IIPOCTPAHCTBE: B IIPOCTPAHCTBE, WILTIOCTPUPOBATH UX
NapajijIeJIbHbIE NPSIMbIE Ha NpUMEpax.
B IIPOCTPAHCTBE; NTapaJJICIbHOCTD JlaBaThb onpenesieHue
TPEX MPSAMBIX; MapPaUICIbHOCTD CKPEIMBAIOIIUXCS MPSIMBIX,
MPSMOU U THIOCKOCTH. Y TJIbI bopMyIMpPOBaTH MPU3HAK

C COHAIPaBJICHHBIMHM CTOPOHAMH; YTOJI | CKPELIMBAIOIIMXCS MPSIMBIX
MEXAY NPSIMbIMU B POCTPAHCTBE. U IPUMEHSTH €r0 IPU pelieHuN
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[TapannenbHOCTh MIIOCKOCTEN:
IapajulesIbHbIE TIIIOCKOCTH; CBOMCTBA
NapaJuIeNIbHBIX IIJIOCKOCTEN.
[Ipocreiimme npoCTpaHCTBEHHBIE
(GuUryphl Ha TNIOCKOCTHU: TETPASIP, KYO,
napaJiyIeNIeNuIe N IIOCTPOCHUE
CEeYEHUN

3a1ad.
Pacno3HaBath npusmy, Ha3bIBaTh €€
AIIEMEHTBI.

CTpoutb ceueHus NpU3Mbl

Ha FOTOBBIX YEPTEKAX.

IlepeuncasiTb BO3MOXXHBIE CLIOCOOBI
B3aMMHOTO PACTIOJIOKEHUS MPAMOU
Y IJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATTBHOU KU3HMU.
JlaBaTh onpeneseHue
[apaAJIICIbHOCTH MPSIMOM

Y IIJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MIPSMOU
MEPECEUYEHUs IBYX MIIOCKOCTEM,
MPOXOJSAUIMX YEPE3 MapaslieIbHbIE
psIMbIE.

Pemiateb npaktruyeckue 3a1adu

Ha MOCTPOCHUE CEUCHUN
MHOTOTPaHHHKA.

OO0BSICHATH Cllydau B3aMMHOI'O
PACTIOTI0KEHUS TIIOCKOCTEN.

/laBaTh onpeaesieHue rnapauiesibHbIX
IJIOCKOCTEW; MPUBOJAUTH IPUMEPHI
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13 PEaJbHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
[1apaJuIeIbBHOCTh INIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapajuieIbHOCTH IBYX IJIOCKOCTEH,
CBOMCTBA MapaJlIeIbHBIX IOCKOCTEN
IIPY PELLICHUU 3a7a4 Ha ITIOCTPOCHHUE.
OO0BACHATD, UTO HA3BIBACTCA
MapAJIIEITbHBIM TPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHUE
(Guryp Ha MIOCKOCTb.

MN300pakaTh B mapamienbHOR
MPOEKLINH Pa3IUYHbIC
reOMETPUICCKHUE (PUTYPHI.
MopaeaupoBaThb pealIbHbIE CUTYallUN
Ha A3bIKE€ TE€OMETPUU, UCCIEA0BATh
MMOCTPOCHHBIE MOJEIN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
TTOHATHUU.

HNcnonb30BaTh Ipu peICHUN 33724
HA IOCTPOCHUE CEYEHU M TTOHATHUE
MapajuieIbHOCTH, TPU3HAKU

Y CBOMCTBA MapaAJIIEIbHBIX MTPSMBIX
Ha MJIOCKOCTH
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[TepneHAKYJISIPHOCTD NPSIMBIX
U TUIOCKOCTEN

12

[leprieHIUKYISAPHOCTH NPSIMOMN

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJjIeNbHbIC U IEPIEHANKYIISIPHbBIE
K IUNIOCKOCTH, IPU3HAK
NEPIEHANKYJIIPHOCTH MIPSIMOMI

U IIJIOCKOCTH, TeOpeMa O MPsIMOi
MIEPIICHIUKYIJISIPHON INIOCKOCTH
IleprieHIMKYIISp U HAKIIOHHBIE:
paccTosHUE OT TOYKH 10 IUIOCKOCTH,
PacCTOsIHUE OT MPAMOU A0 IUIOCKOCTH

AKTYaJaIu3upPoBaTh (PaKkThl © METOBI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

OO0BIACHATDH, KAKOW YroJl Ha3bIBaeTCS
YTJIOM MEK1y NIEPECEKAIOIUMUCS
MPSAMBIMU, CKPEIIUBAOIUMHUCS
MPSAMBIMU B IIPOCTPAHCTBE.

/laBaThb onpenejieHue
MEPICHIUKYIISIPHBIX TPSMBIX

Y IIPSIMOM, TIEPIICHIUKYJISIPHOU

K IUIOCKOCTH.

Haxoaurtsb yriiel Mexay
CKPENIMBAIOIIUMHUCS MPSMBIMHU B KyOe
Y IIAPaMHU/IE.

IIpuBoauTH IPUMEPBI U3 PEATLHOU
KU3HU U OKpYXkKarolel 00CTaHOBKH,
WJUTIOCTPUPYIOLIME
MEPIIEHAUKYJISIPHOCTD IPSAMBIX

B IIPOCTPAHCTBE

Y IEPICHAUKYJIIPHOCTH PSMOU

K IUIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEPIEHINKYJIAPHOCTA TMPSAMOU

Y TUIOCKOCTH, MIPUMEHSATH €r0 Ha
MPaKTUKE: OOBSICHSITH
MIePIICHIUKYJIIPHOCTh pedpa Kyda

Y JUArOHAJIA €Tr0 IPaHu, KOTopas ero
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HE COIEPKUT, HAXOUTD JJIMHY
JIMaroHany Kyoa. BeIYUCIATE BBICOTY
IIPAaBWJIBHOW TPEYTrOJIbHOU

Y IPABUJILHOM YETBIPEXYTOJIBHOU
UpamMu/l 1o JJIMHaM peoep.

Pemarsp 3a1aun Ha BEIYUCIIEHUS,
CBSI3aHHBIE C IIEPIICHINKYISIPHOCTBIO
IIPSAMOU U IUIOCKOCTH,

C MCIOJIb30BAaHUEM IIPU PEIICHUH
MJIAHUMETPUUECKUX (DAKTOB

Y METOJIOB.

OO0BACHATH, YTO HA3BIBAIOT
MEPIEHIUKYIISIPOM U HAKJIIOHHOM

13 TOYKH K INIOCKOCTH; IPOEKIMEN
HAKJIOHHOW Ha TIOCKOCTh. OOBSACHSTS,
YTO HA3bIBAETCS PACCTOSTHUEM:

OT TOYKH J0 IUIOCKOCTH; MEXKIY
NapajuIeIbHBIMH TUIOCKOCTSMU; MEKIY
MPSAMOM U NTapaJJIEIbHON €1
IJIOCKOCTBIO; MEXITY
CKPEILLMBAOIIUMUCS TPSIMBIMH.
HaxoauTh 5TH paccTOsIHUA B POCTHIX
ciiydasix B KyOe, mupamuje, mpu3me.
MopeaupoBaTh peajbHbIE CUTYaI[UN
Ha A3bIKE TEOMETPUU, UCCIEAOBATh
MTOCTPOECHHBIE MOJIENIN

C MCIOJIb30BAHUEM T€OMETPUUECKUX
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TTOHSITHH.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa NPIMOYTOIBHBIX
TPEYTOJbHUKOB

YTIbl MEXIY ITPSMBIMH U
IIJIOCKOCTAMU

10

VYTIu1bl B IPOCTPAHCTBE: YOI MEXAY
MPSIMOU Y TUWIOCKOCTBIO; IBYTPaHHBIN
YTOJI, JMHENHBIN YIOJI IByTPAaHHOTO
yTJIa.

IleprieHIMKYISAPHOCTD IUIOCKOCTEN:
MIPU3HAK NEPIEHANKYJIIPHOCTU ABYX
nockocTen. Teopema o TpEx
NEPIEHAUKYJIIIpax

AKTYaJaIu3upoOBaTh (PaKkThl U METObI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHH.

/laBaThb onpeae/ieHHe yriia Mex1y
MIPSAMOM U IUIOCKOCTBIO,
(bopMyIupOBaTh TEOPEMY O TPEX
NEPIEHIUKYJIApaX U 00OpaTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y TUIOCKOCTBIO B MHOTOIPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha IUIOCKOCTH, UCIOJIb3Ysl TEOPEMY

0 Tpé€x nepneHaukyispax. [Iposoauts
Ha YEPTEXKE NEPHEHAUKYIAP: U3 TOUKH
Ha IIPSAMYIO; U3 TOUYKHU Ha IIJIOCKOCTb.
JaBaThb onpenesieHre 1ByrpaHHOTO
yria u ero 31eMeHTOB. OOBSICHATh
PABEHCTBO BCEX JIMHEHHBIX YIJI0B
JBYTPaHHOTO yTJIa.

Haxoauth Ha yepTexe AByrpaHHbIN
yroJI Ipy pedpe MUpaMUabl, IPU3MBIL,
napajuieenunea.
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JlaBaThb onpeaeeHue yriia MEx1Iy
TUIOCKOCTSIMHU.

JaBarh onpeneseHue

1 GOopMYyJIHUPOBATH MPU3HAK
B3aUMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEH.

Haxoauthb yriibl MEX 1Y IIIOCKOCTSIMHU
B KyO€e U mupamue.

HNcnoab30BaTh Ipu peICHUN 33724
OCHOBHBIE TEOPEMBI U METObI
TJIAHUMETPUH.

MoaeaunpoBaTh pealibHbIE CUTyalluN
Ha SI3bIKE TEOMETPHUH, HCCJIEI0BATH
MMOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM I'€OMETPUYECKUX
TIOHSTHIA.

HNcnoab30BaTh Ipu peICHUN 3a7a4
Ha IMOCTPOCHUE CEUCHUH
COOTHOUIEHHUS B MPSIMOYTOJIbHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBI€ 3JIEMEHTHI MHOTOTPaHHUKA,
BBIITYKJIbIE M HEBBIMTYKJIbIC
MHOTOTPAHHUKHU; pPa3BEPTKA
MHOTOTPaHHHKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJau3upoBaTh (PakThl U METObI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
MPOBOAMTH AHAJIOTHM.

JlaBaTh onpeaesenue
IapajulesIenunea, paclo3HaBaTh €ro
BH/JIbI U U3y4aTh CBOKCTBA.
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Y OCHOBAHMS IPU3MBL; psSIMast

Y HaKJIOHHAS PU3MBI, OOKOBas

Y TIOJIHASI TIOBEPXHOCTh MIPU3MBIL.
[Tapannenenunen, NpsIMOYTOIbHBIN
IapajulesIeUIe] U €ro CBOMCTBA.
[Tupamupaa: N-yroapHas nUpaMuaa,
rpaHu ¥ OCHOBaHUE MUPAMUIBL;
OOKOBas M MOJHAsI HOBEPXHOCTh
MUpaMUJIbL; TPABUIIbHAS U YCEUEHHAS
nUpaMua.

DJIEMEHTBI PU3MBI U TUPAMU/IBI.
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUIHLHOTO
MHOTOTPaHHUKA; MPaBWIbHAS MTPU3Ma
Y IIpaBUJIbHAS MUPAMUIA; IPABUIIbHAS
TpeyrojbHas Nupamuia

U TIPaBUWJIBHBINA TETpa’ip; KyoO.
[IpencraBienune o NpaBUIbHBIX
MHOTOIPaHHUKAX: OKTa’p, A0JEKAIP
1 MKOCa’Ip.

CummMeTpus B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIIBHO TOYKH,
PSIMOM, TIJIOCKOCTH. DJIEMEHTHI
CUMMETPUH B TUPAMUJIAX,
napasuiesienuneaax, npaBuibHbIX
MHOTOTPaHHHKAX.

JlaBaThb onpeeieHue NTUpaMubl,
pacno3HaBaTh BUIbl HUPAMHUI,
(hopmysupoBaTh CBOICTBa pEdED,
TpaHey Y BBICOTHI MPABUILHOU
MAPAMHUIBI.

Haxoauthb miomanhb MoJIHOM

1 OOKOBOM MTOBEPXHOCTH MUPAMHU/IBI.

JJaBaTh onpeaeseHre yCEUEHHOM
MMUPAMUIBI, HA3bIBATH €€ SJIEMEHTHI.
DopMyJUPOBATH TEOPEMY

O IJIOIA I OOKOBOM MOBEPXHOCTHU
IIPABWJIBHOW YCEYEHHOW TUPaMU/IBI.
PemaTnp 3aaun Ha BEIYMCIICHHUE,
CBSI3aHHBIE C IMPAMUJIAMU, a TAKKE
3a71a4M Ha IMOCTPOCHUE CEYEHUM.
/laBaThb onpeae/ieHue IPU3MBIL,
pacno3HaBaThb BUbI IPU3M,
H300pakaTh MPU3MbI HA YEPTEKE.
Haxoaurs niomans moJIHoNH Wik
OOKOBOI TTOBEPXHOCTHU TIPU3MBI.
N3yuars cooTHOLIEHUS Diliiepa
JU1s1 urcia péoep, TpaHeid U BEPIINH
MHOTOTPaHHHKA.

N3yyats BUIbI TPABUIIBHBIX
MHOTOTPAaHHHUKOB, UX HA3BaHUS

Y KOJIMYECTBO FPAHEN.
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Brruucnenue 351emMeHTOB
MHOTOTPaHHHUKOB: p&0pa, TuaroHasu,
yribl. [Tnomnans 60KoBOM TOBEPXHOCTH
Y TIOJIHOM TIOBEPXHOCTH MPSIMOM
IIPU3MBI, TUIOIIAIb OCHOBAHUM, TEOpEMA
0 OOKOBOI MOBEPXHOCTH NPSAMOI
npu3Msbl. [Lnomans 6oxkoBoi
MOBEPXHOCTHU U MTOBEPXHOCTH
IPaBUJILHON MUPaMU/IbI, TEOpEMA

0 TI01a 11 OOKOBOM MOBEPXHOCTHU
YCEUEHHOMN MUPaMU/IbI

H3yyarb cuMMETpHIO
MHOT'OTPAaHHHKOB.

OO0BACHATH, KAKHE TOYKU
HAa3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTENBHO JaHHOW TOYKH, IIPAMOUN
WJIY TIJIOCKOCTH, YTO HA3BIBAIOT
LEHTPOM, OCBIO WJIH INIOCKOCTBIO
CUMMETPUU (PUTYPBI.

IpuBoauTH NpUMeEpHI
CUMMETPUYHBIX (PUTYP B apXUTEKTYPE,
TEXHHUKE, TPUPOJIE.

MoaeaupoBaTth peajabHbIC CUTYaLUH
Ha SA3bIKE T€OMETPHUH, UCCIEA0BATh
ITOCTPOECHHBIE MOJENH

C UCIIOJIb30BAaHUEM T€OMETPUYECKUX
HNOHSITUN, UCTIOJB30BaTh MOJ00ME
MHOTI'OTPaHHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToasTre 00 00béEMe. OOBEM
TUPaMHUIBI, TTPU3MBI

AKTYaJu3upoBaThb (HaKThl U METOJIbI
IJIAHUMETPUH, PEJICBAHTHBIC TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI T, MPOBOJIS AHAJIOTHIO

C U3MEPEHUEM TIIIOIIAIEN
MHOT'OYTOJIbHUKOB. POpMYJIMPOBATH
OCHOBHBIE CBONCTBA 0OBHEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI
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00BEMa MPSIMOYTOJILHOTO
MapauIeIenunea, IpU3MbI

Y TTIUPAMHUIBI.

Bouruuciasitb 00bEM MpU3MbI

Y MIAPaMUJIBI TIO UX DJIEMEHTaM.
IIpumeHsATH 00BEM IS pEIICHUS
CTEPEOMETPUYECKUX 3a/1a4 U

JUISL HAXOXKICHUS TEOMETPUUECKUX
BEJIMYMH.

MoaeaupoBarhb pealIbHbIE CUTyalluN
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
ITOCTPOCHHBIE MOJEIU

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
TTOHSATHMN

[ToBTOpEHME: ceueHus,
PACCTOSTHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOT'OTPaHHHUKE.

Brrunciienne paccTossHUN: MEXKITY
JIBYMsI TOYKaMH, OT TOUKH J10 MPSIMOU,
OT TOYKH JI0 TJIOCKOCTH; MEXKIY
CKPEILHBAOIINMUCS IPSIMBIMHU.
Brruucnenue yrios: Mexay
CKPEILNBAIOIIAMUCS IPSIMBIMH,
MEXKY MPSIMOM U TIOCKOCTHIO,
JIBYI'PAHHBIX YIJIOB, YIJIOB MEXKIY
IIJIOCKOCTSAMMU

CTpouTthb ceueHue MHOTOTPaHHUKA
METOJIOM CJIEJOB.

JlaBaThb onpejieieHNe pacCTOSTHUS
Mexay purypamu.

HaxoauTthb paccTosiHuE MEXITY
napayuieIbHBIMU MIIOCKOCTAMH,
MEX/1y IUIOCKOCTBIO U MapaieIbHON
e NPAMOM, MEXKIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.
CTponTh TUHENHBIN YroJ
JIBYTPAHHOTO yTJia HA YepTexke
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MHOTI'OIpaHHHKa U HAXOJUTb €TI0
BCIIMINHY.

Haxozme YTJIBI MCKAY INIIOCKOCTAMU
B MHOT'OT'paHHHUKAX

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  |[KomudecTBo OcHOBHOE cofepKaHne OCHOBHBIE BUJIbI JEATEIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
Tena BpamieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

JUaMETp; TUTOIIA b TOBEPXHOCTH
cdeprl. BzanMHoe pacronoxeHne
cdepsl U IITOCKOCTH; KacaTeabHasl

IIITOCKOCTB K C(bepe; Iiomanab C(l)GpBI.

N3obpaxenue cdepsl, mapa
HAa TJIOCKOCTH.
Ceuenus mapa

TJIAHUMETPHH, PEICBAHTHBIC TEME,
NMPOBOAUTDH AHAJIOTHH.

JlaBaThb onpeaeseHus chepsl U mmapa,
UX IIEHTpA, paanuyca, THaMeTpa.
Omnpeneasats chepy kak Gurypy
BpaICHUST OKPY>KHOCTH.
HccnenoBaTh B3aUMHOE
pacrosioxkeHue chepsl U MIOCKOCTH,
IBYX chep, HITICTPUPOBATH TO

Ha YepTekax U PUCYHKaX.
@opmMyIHPOBATH OIIPE/ICIICHUE
KacaTeJIbHOM TIOCKOCTH K cdepe,
CBONCTBO M IIPU3HAK KACATEIbHON
MIJIOCKOCTH.

3HAKOMHUTBCSH C T€OJC3NUECKUMHU
JUHUSIMU Ha cepe
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Hunuaapudeckasi MOBEPXHOCTD,
00pa3yromye IMHAPUIECKOM
MOBEPXHOCTH, OCh LIMJIMHIPUYECKON
noBepxHOcTU. L{unuuap: ocHoBaHMS
1 OOKOBast MOBEPXHOCTb,
o0Opa3yromias U ocCh; IIOAAb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N300paxenune nuauHapa

Ha MI0CKOCTU. Pa3BépTka nunmHapa.

Cedenust nuauHapa (MIOCKOCTHIO,
MapaJUICIIbHON WU
NePHEHINKYIIPHONU OCH ITUIMHIPA)

OO0BbSICHATDH, YTO HA3LIBAIOT
UUJIMHIPOM, Ha3bIBATh €T0 SJIEMEHTBHI.
N3y4arh, 00bICHATDH, KaK MTOJIYYUTh
HUAJMHJP TYyTEM BpalleHUs
MPSIMOYTOJIbHHKA.

BbIBOAUTH, HCTIOJIB30BATH (HOPMYITBI
JUTS] BBIYMCIICHUS TUIOMA OOKOBOM
MMOBEPXHOCTH LWJIMHAPA.

N3yuarh, pacno3HaBaTh pa3BepTKY
HWINHAPA.

MN300paxkaTh HUIMHAP U €0 CEUCHUS
TTIOCKOCTBIO, TPOXOIAIIEH YEPE3 €TO
OCbh, MAPAIIICIIBHON WU
MEPIIEHAUKYJISIPHON OCH.

HaxoauThb miomaam 3TUX CCUSHUH.
MopaeaupoBaThb peaJIbHbIE CUTYallUN
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
ITOCTPOEHHBIE MOJEIN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MTOHSATHMN

Konunueckas noBepxHOCTb,
o0OpasyroIue KOHUIEeCKOH
MOBEPXHOCTH, OCh U BEpPIIIUHA
KOHUYECKOU MTOBEPXHOCTH.
Konyc: ocHOBaHME U BepIIMHA,
oOpa3yromas 1 0Ch; TUIOIAIb

OO0BbsACHATH, KAKOE TEJIO HA3BIBAOT
KpPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
AIIEMEHTBI.

N3yuyaTh, 00bACHATH, KaK [TOJTYYUTh
KOHYC ITyTEéM BpalleHus
NPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
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OOKOBOM M MOJHOM MOBEPXHOCTH.
VYceu€HHblil KOHYC: 00pa3yrolue
¥ BBICOTA; OCHOBAaHMs U OOKOBasI

ITOBEPXHOCTb.

N300pakeHne KoHyca Ha IIIOCKOCTH.

Pa3BépTka KoHyca.

CeueHnus koHyca (IIOCKOCTHIO,
napajuieIbHOM OCHOBAHHUIO,

Y IJIOCKOCTBIO, TPOXOASILEH
yepe3 BEPIINHY)

MN300pakaTh KOHYC U €r0 CEUCHUS
ITIOCKOCTBIO, MPOXOAIIEHN Yepe3 OCh,
Y TIOCKOCTBIO, IEPIICHANKYIISIPHOU
K OCH.

HN3yuarthb, pacno3HaBaThb pa3BEPTKY
KOHYca.

BoIBoaAMTH, MCTI0JIB30BATH (DOPMYIIBI
JUTSl BBIYMCITICHUS TUI0MA OOKOBOM
MMOBEPXHOCTH KOHYCA.

Haxoautsp mmiomnagu CeUeHUH,
MPOXOSIIMX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €T0 OCH.
OO0BACHATDH, KAKOE TEJIO HA3bIBACTCS
YCEUYEHHBIM KOHYCOM.

N3y4yarhb, 00BICHATH, KaK €r0
MOJIYYUTh ITYTEM BpaILICHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbIBoAMTH, NPUMEHATH POPMYITY
JUTS] BBIYUCJICHUS TUTOIIA I OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOuHanus Ten BpaleHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAHHAs! B MHOTOIPAHHUK HJIH

B TEJIO BPAICHHUS

AKTYaJaIu3upoOBaTh (PaKThl © METOIbI
TJIAHUMETPHH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTUH.

Pemarts crepeoMeTpuyecKue 3a1auu,
CBSI3aHHBIE C TEJIaMU BpallleHMUs,
MOCTPOEHUEM CEUECHHM TeJI BpallleHus,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

Y MHOTOTPAaHHUKOB Ha HAXOXJICHHUE
r€OMETPUYECKUX BEJIUUUH.
Hcnonb30BaTh Npu peIICHUN
CTEPEOMETPUUECKHUX 3a/1au
TJIAHUMETPUIECKUE (PaKThl M METOIBI
3a/1a4M Ha BBIYHCIICHHUE

U J10Ka3aTeIbCTRO.

MoaeaupoBarhb peallbHbIE CUTyallUN
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MIOCTPOECHHBIE MOJIEIIN

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSATHMN

OO0BEMBI TEN

[TonsTe 06 06bEMe. OCHOBHEIC
CBOIiCTBA 0OBEMOB TEII.

O0BEM nmIMHIpa, KOHYyCA.
O0bEM mapa u momaas chepbl

AKTYaJau3upoBaTh (HaKThl U METO/IbI
MJIAaHUMETPHH, PEIIEBAaHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

BbIBOAMTH, HCI0JIB30BATH (OPMYJIBI
00BEMOB: TIPU3MBI, LIMJIUH]IPA,
IIAPAMUJIBI, KOHYCA; YCEUEHHOU
IIAPAMUJIBI U YCEUYEHHOTO KOHYCA.
PemaTh crepeoMeTpuyeckue 3aaaum,
CBSI3aHHBIE C BHIYMCICHUEM 00BbEMOB.
DopMyJIHPOBATH ONIPEICIICHUE
[1apOBOI'0 CErMEHTA, IAPOBOI0 CJIOS,
IIIapOBOT'0 CEKTOPA.
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IpumeHsTh HOpMYIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, IIapoBOro CEKTopa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CooTHOIIIEHUST MEXKIY TIIOMA MU
MMOBEPXHOCTEN, 00BEMaMU MOI0OHBIX
TEN

PemaTh crepeoMeTpuyecKkue 3aauu,
CBsI3aHHBIE C 00BEMOM IIapa

U TUIOMIAABI0 cephl.

MoaenupoBarh peanbHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIU

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

AKTYaJaIu3upoBaTh PaKkThl U METOIbI
IJIJAHUMETPHH, PEIIEBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

Pemars cTepeomMeTpuyeckue 3aauu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MoaeaupoBarhb pealIbHbIE CUTYalluH
Ha sI3bIKE€ TEOMETPHUH, UCCIIEAOBATh
MTOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM IeOMETPUUECKHUX
TMOHATHMN

BekTopbl 1 KOOpAUHATHI
B [IPOCTPAHCTBE

10

BekTop Ha mockoctu
1 B ipocTpaHcTBe. CloxkxeHne
Y BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE

AKTYaJaIu3upoBaTh (PaKThl U METOIbI
MJIAaHUMETPUH, PEIIEeBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOPA 0 TPEM HEKOMILJIAHAPHBIM
BekTopam. [IpaBuio
napajuielieIunea.

Pemenne 3aga4, CBsI3aHHBIX

C IPUMEHEHHUEM IIPaBUJI IEVCTBUN

C BEKTOPAMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B npocTpancTBe. KoopauHatel
BekTOpa. [[pocrenmme 3anaun

B KOOpJIMHATAX. YTOJI MEXIY
BekTOpamu. CKansipHOE
IIPOU3BEICHUE BEKTOPOB.
Brruucnenue yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOJ
IIPY PELIICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBaThb NOHSITHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
MapaJIICIICUIIEIa TPU CIOKEHUN
BEKTOPOB.

CkiaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKaTh BEKTOP HA YHUCJIO.
HN3y4yaThb OCHOBHBIE CBOMCTBA 3TUX
OTIEepaIv.

JdaBaTh ornpeneacHue npsaMoyroJIbHOU
CHUCTEMBbI KOOPJUHAT B TPOCTPAHCTBE.
Bbipa3uTh KOOpAUMHATEI BEKTOPA
yepe3 KOOPAMHATHI €r0 KOHIIOB.
BbiBOAUTH, HCIIOJIB30BATH (POPMYJTY
JUTMHBI BEKTOPA W PACCTOSIHUS MEXKITY
TOYKaMHU.

Boipakarh cKansipHOE TPOU3BEICHUE
BEKTOPOB U€PE3 UX KOOPAUHATHI,
BBIUHCIISITH YTOJI MEXIY IBYMSI
BEKTOPaMH, ABYMsI IIPSIMBIMH.
Haxoauthb yroy Mexay npsmoun

Y TTIOCKOCTBIO, YTOJI MEXKIY ABYMS
TUIOCKOCTSIMH aHATUTHUYCCKUMH
METOJIaMH.

BoeiBOAUTH, HCIIOJIB30BATH (POPMYTY
PacCTOSIHUS OT TOYKH A0 IUIOCKOCTH
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[ToBTOpEHue, 00001IeHNE 7 OcHoBHble QUrypsl, hakTel, TeopeMbl | Pematb mpocteiimue 3amaun
U cUCTEeMaTH3allus 3HaHUH Kypca IUIaHUMETpUH. 3ajaun Ha HaXOKJE€HUE JIINH U yTJIOB
MUTAHUMETPUHU U METO/BI UX B T€OMETPUYECKUX (PUrypax,
pEIICHUS. npuMeHsTh Teopemy [ludaropa,
OcHoBHbIE QUTYPBI, (PAKTBI, TEOPEMBI | TEOPEMbI CHHYCOB M KOCHHYCOB.
Kypca CTEpeOMETpUH. 3aaun HaxoauTh 110111316 MHOTOYTOJIbHHKA,
CTEpPEOMETPUU U METO/IbI UX PEIICHUs | Kpyra.
Pacno3naBath 1o00HbIe HUTYDHI,
HAXOAUTh OTHOIICHHS JITTMH
Y IUJIOLIAJIEH.
Hcnonb3oBaTh 1pu pelieHUN
CTEPEOMETPUUECKHX 3a7a4 (PaKThl
Y METO/Ibl IUTAHUMETPUU
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebubiii kypc «BeposSTHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCA
NPOAODKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOr0 YpOBHS
OCHOBHOTO 00111eT0 00pa3oBaHusA. YUeOHbIN Kypc TpeaHazHadeH st (HOpMHUPOBAHHS
y 00y4aromuxcsi CTAaTUCTUYECKON KyJNbTYpbl U TIOHUMAHUS POJIM TEOPUU BEPOSITHOCTEH
KaK MaTeMaTHYECKOTO MHCTPYMEHTA JJIsi U3YUYEHHS CIIy4alHBIX COOBITHM, BETUYUH U
npoueccoB. Ilpm wu3ydeHuum yueOHOTO Kypca oOOramarwTcs MpeaCTaBICHUs
OoOy4JaronmMxcs 0 METOAAX MCCIEIOBAaHUS U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HAYMMOCTU U OOIIHOCTM MAaTEMAaTHYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOM
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Copepxxanue yueOHOro Kypca HalpaBiIeHO Ha 3aKperyieHUe 3HAHUN, MOJTyYEHHBIX
OpU WM3YYEHMHM Kypca Ha ypOBHE OCHOBHOIO 00Iiero oOpa3oBaHHs, U Ha pPa3BUTHE
NPEACTABICHUNA O CIy4YallHbIX BEJIMYMHAX M B3aMMOCBS3SIX MEXIY HUMH HAa BaKHBIX
IpUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpY’Kawlluero mMupa. B pesynbprate
y oOyyarommuxcs JIOJDKHO  C(OpMHUpPOBATbCA  MpEACTaBiIeHHE O  Haubosee
yIOTPEOUTENbHBIX U OOIIUX MATEMAaTUYECKUX MOJENSAX, UCIONIb3yEMbIX Ul OMHUCAHUS
AHTPONOMETPUYECKUX U IEMOTpaUUeCKUX BEIMYMH, OTPEIIHOCTEH B Pa3IMYHOIO pOJa
U3MEpPEHUSX, JUIMTEIbHOCTH  0O€30TKa3HOM  pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MTPOLIECCOB B OOILIECTBE.

B cooTBeTcTBMM C YyKa3aHHbIMU LEISIMH B CTPYKType YYeOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» JIJI YPOBHS CpeiHero oliero oopazoBanus Ha 0a30BOM
YPOBHE BBIJICJICHBI CIIEAYIOIINE OCHOBHBIE CoOjepxaTeibHble JHUHUM: «CiydaiiHble
COOBITHS ¥ BEPOATHOCTHY, «CiTydaiiHble BETUYHHBI U 3aKOH OOJIBIIIUX YHUCEI.

BaxHyto dyacTh ydeOHOro Kypca 3aHMMAeT HU3YYEHHUE Te€OMETPUYECKOro U
OMHOMMAJIBHOTO pacHpeieieHu W 3HAKOMCTBO C MX HENPEPBIBHBIMHU aHAJIOraMu —
MOKa3aTeJIbHBIM U HOPMAJIbHBIM pacipe/leJICHUSIMHU.

Copepxanne nuHuM «CiydaliHble COOBITHS M BEPOSITHOCTH» CIYXHUT OCHOBOM
Uiss  (OpMUpPOBaHUS MPEACTABICHUI O paclpeleieHUd BEpOSTHOCTEH MEeXay
3HAUCHUSAMM CITydyalHbIX BEJIMYMH, a TaKKe 3Ta JIMHUA HeoOxoauma Kak 0Oasza
JUISL U3y4YEHUs 3aKOoHa OOJBIIMX yncen — (QyHAAMEHTAIbHOIO 3aKOHA, JEHCTBYIOLIETO
B IpHpoJie U OOIIECTBE U MMEIOLIEro MareMarnyeckyro ¢opmanuzanuio. CaM 3aKoH
OONBIIMX YHCEN TMpeajaraercsi B O3HAKOMHUTENbHOM (opMe ¢ MHUHUMAIbHBIM
UCITIOJIb30BAHUEM MAaTEMAaTHUYECKOro (popmanuzma.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMH BEIMYWHAMH, AKIEHTHPYIOT
BHUMaHHE O0Yy4YaloIIUXCs HAa OMUCAHUU U U3YYECHHUH CIIYyYalHBIX SIBIEHUN C TTOMOUIBIO
HenpepbIBHBIX (PyHKUIHUNA. OCHOBHOE BHHMAaHHUE YJENsIeTcs MOKa3aTelIbHOMY M
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HOPMAJIbHOMY pacHpeleCHUsIM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3ydeHue MaTepuaia 0e3 J0Ka3aTeslbCTB MPUMEHIEMbIX (DaKTOB.

OOmiee YWCIO YacoB, PEKOMEHIOBAaHHBIX JUISI H3YYCHHs] Y4eOHOTOo Kypca
«BeposTHOCTh M cratucTHKa» — 68 dacoB: B 10 kimacce — 34 vaca (1 wac B Hemero),
B 11 xnacce — 34 gaca (1 vac B HeZieIi0).

COJEPKXAHUE OBYUYEHUA

10 KJIACC

[IpencraBineHnne MJaHHBIX C TOMOUIbI0 Tabmun u  auarpamm. Cpennee
apumeTryeckoe, MeaaHa, HauOOJIbIIEEe U HAMMEHbIIIEE 3HAYCHHUS, pa3Max, TUCTIePCUs
Y CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMbBITHI) W CIIy4alHbIE COOBITHA. DJIEMEHTapHbIC
coObITUs  (McxoAbl). BepoATHOCTh cliydailHOro coObITHUs. BAM30CTh YacTOTh U
BeposiTHOCTU CcOObITUH. CliydailHble OMNBITHI C PABHOBO3MOXKHBIMH 3JI€MEHTapPHBIMU
COOBITHSIMU. BeposTHOCTH COOBITUI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepauuu Haja COOBITHSIMH: IEepecedyeHre, OOBEIMHEHHUE, MPOTHUBOIOJIOKHBIE
coObITHs. J{narpammel Ditnepa. @opMyiia CI0KEHHSI BEPOATHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBO  CiydailHOTO
skcniepuMmenTa. dopmyra nonHoM BeposTHocTU. HezaBucumblie coObITHS.

KomOunnaropHoe mnpaBuno ymHOxeHus. llepecranoBku u (daktopuan. Yucno
coueranuid. TpeyronbHuk Ilackans. @opmyna 6unoma HeroToHa.

bunapubIii ciayuyaliHbIil ONBIT (MCIIBITAaHUE), YCIIeX W Heyaada. HesaBucumbie
ucnbiTanust. Cepus HE3aBUCUMBIX UCTIBITAHUI A0 mepBoro ycnexa. Cepus HE3aBUCUMBIX
vcnblTaHui bepHysu.

Cnyualinas BennuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeneHus.
[Tpumepsl pacnpeieieHnii, B TOM YUCIIe, TEOMETPUUECKOe U OMHOMHUATILHOE.

11 KJIACC

UucnoBele XapaKTEPUCTUKU CIIyYalHBIX BEJIMYMH: MaTeéMaTH4YECKOE OYKHJAHME,
JIUCIIEPCHST M CTAaHAAPTHOE OTKJIOHEHWE. lIpuMepbl NpUMEHEHHs MaTeMaTU4YECKOIrO
OKMJAHHs, B TOM YMCJIE B 3aJadyaXx K3 MOBCEAHEBHOM »XU3HU. Marematnueckoe
OXXHJIaHUEe OWHApPHOM CIydailHON BeNWYUHBI. MaTeMaThUuecKOoe OXXKHUJIAHHE CYMMBI
CIIy4YalHbIX BEJIMYMH. MareMaTu4eckoe OXKUIAAHUE U JUCIEPCUS T'€OMETPUUYECKOTO U
OMHOMUATILHOTO pacIpeeICHUHN.

3akoH OOJBIIMX YUCEN U €ro posib B HayKe, mpupoje u oobmectse. BriOOpoUuHBIii
METOJ UCCIEAOBAHUMN.

IIpumepsl  HenpepblBHBIX — CilydaWHbIX BenuduH. [loHsatue o 1woTHOCTH
pacrpeneneHus. 3agayd, NPUBOAIIME K HOPMAaJIbHOMY pacnpeneneHuro. [lonarue
O HOPMAaJIbHOM pacCIpEACICHNUM.

54



denepanbHas padbodas mporpamma | Maremaruka. 10—11 kimaccsr (6a30BBIi ypOBEHB)

INPEAMETHBIE PE3YJIBTATBI

K konity oOyuenus B 10 kiacce oOydaromuiicss HOTYYUT CASAYIOUIUE TPEAMETHBIC
pe3yJIbTaThI:

YUTATh U CTPOUTH TAOJIUIBI U IUATPAMMBI;

OTIEpUPOBATh TOHATHSAMHU: CpelHee apupMeTHIeCKOoe, MeIuaHa, HauOoJIbIIee,
HaWMEHbLIEE 3HAUCHUE, Pa3MaX MACCUBA YUCIIOBBIX JTAHHBIX;

OTIEPUPOBAThH MOHATUSIMU: CITy4alHbIN YKCIIEPUMEHT (OIBIT) U CIIy4ailHOE COOBITHE,
JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HWCXOJ) CIYYalHOTO OIBITa, HAXOIUTh
BEPOSITHOCTH B OIBITaX C PAaBHOBO3MOXXHBIMH CITyYaHBIMU COOBITUSIMU, HAXOJIUTh U
CpaBHUBATH BEPOSITHOCTH COOBITHI B U3yUYEHHBIX CITy4alHBIX SKCIIEPUMCHTAX;

HaxoIuUTh M (HOPMYIHUPOBATh COOBITHS: TEPECEUYCHHE W OOBCAMHECHHE IaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY  COOBITUIO,  TIOJIb30BAThCS
auarpaMmMamu Didsiepa u GopMyIIon CIIOKEHUS BEPOSITHOCTEH MpU PEIICHUH 3a]1ay;

OTepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
HAXOJWUTh BEPOSITHOCTH C TOMONIBIO TMPABUJIA YMHOXEHHS, C TOMOIIBI JIepeBa
CIIy4allHOTO OMbITA;

MPUMEHSATh KOMOMHATOPHOE TMPaBUJIO YMHOXEHHS TIPU pEIICHUH 33]1ay;

ONEPHUPOBATH MOHSATUSIMU: UCIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
UCIIBITAaHUM, YCIIeX U HeyJauya, HaXOAUTh BEPOSITHOCTUA COOBITUN B CEPUN HE3aBUCUMBIX
UCIIBITAaHUM JI0 TIEPBOTO YCIieXa, HAXOAUTh BEPOSITHOCTU COOBITUI B CEPUU HCTIBITAHUN
bepnyiuy;

ONEPUPOBATh MOHATUSMHU: CIydailHash BEIMYMHA, PACIPEICICHUE BEPOSITHOCTEM,
ayarpamma pacrpeeneHusl.

K koHity oOyuenus B 11 ki1acce o0yyaromuiics Moxy4YuT CIECIYIONINE MPEIMETHBIE
PE3yNbTATHI:

CpPaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMUYMHBI 110 PACIIPEACICHUIO WU
C IIOMOUIBIO JUArPaMM;

ONEepUpPOBaTh MOHATUEM MATEMATHYECKOTO OKUAAHMS, MPUBOAUTH MPUMEPHI, KaK
NPUMEHSETCS  MaTEeMaTUYEeCKOE  OXHUJAHME  CIy4yallHOM  BEJIMYMHBI  HAXOJUTh
MaTEMaTUYECKOE OKUJIaHUE IO TAHHOMY PaclpeieeHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCEIL,

MMETh NIPE/ICTABIEHUE O HOPMAJIbHOM PACTIPEIEICHUH.
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10 KJIACC
Hanmenosanue pazgena  |KommuecTtso OcHOBHOE cofepKaHne OcHOBHBIE BU/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yJaroIIMXCs
[IpencraBieHne JaHHBIX 4 [IpencrapieHne TaHHBIX C TOMOILBIO N3BaexkaTs uHopManuo u3 TadIuIy
U ONHCATENIbHAsA CTaTUCTUKA Tabmuil u quarpamm. Cpennee U ArarpaMM, HCHoJb30BaTh TAOJIUIIbI
apudpmMeTndecKoe, MeIaHa, U ArarpaMMbl IJIs1 TPEICTaBICHUS
HanOoJIbIIeEe U HAUMEHbLIEE CTATUCTUYECKUX JTAaHHBIX.
3HA4YE€HUs, pa3Mmax, IUCIEepPCHs, Haxoauts onucarenbHbie
CTaHAAPTHOE OTKJIIOHEHUE YU CIIOBBIX XapaKTePUCTUKHU JTAHHBIX.
HaboOpOB BoiaBUraTh, KpUTUKOBATH THIOTE3bI
0 XapaKTepe CIIy4YalHOU U3MEHUYUBOCTHU
U onpenenstomux e€ pakropax
Ciy4aifHbIe OIBITHI 3 Crny4aiiHble SKCTIEPUMEHTHI (OTIBITHI) BoinensiTb Ha mpuMepax ciiyyaiiHbie

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CITy4alHbIC COOBITHS.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB ciTydaiiHOTO COOBITHS.
BepositHOCTH COOBITHII B OIIBITAX

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSMH.
[IpakTuueckas padbora

COOBITHS B OMMCAHHOM CITy4aiiHOM
OTIBITE.

D®opMyJIHPOBATH YCIIOBHS POBEICHUS
CJIy4allHOTO OIIBITA.

HaxoanTb BeposiTHOCTU COOBITHI

B ONBITAX C PAaBHOBO3MOKHBIMU
HCXOJaMHU.

MopaeanpoBarhb OIBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
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HCXOJIaMHU B X0/ MPaKTHYECKON
paboThI

Omnepanuu HaL COOBITUSMU,
CJIOKCHHE BEPOSITHOCTEH

Onepauuu HaJ COOBITUAMU:
nepecedyeHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Juarpammel Dunepa. Popmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpaMMsl Jisepa

U CJIOBECHOE OIMCAHUE COOBITUI

U1t GOPMYITMPOBKU U M300pasKEeHUs
O00BEMHEHUS U IEPECEUCHUS COOBITU.
Pemarh 3aa4M ¢ UCIIOIB30BaHUEM
(bOpMyJIBI CI0KEHUS BEPOSATHOCTEN

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIIYYaHHOTO OIbITA,
dbopmyIa noaHoi
BEPOSITHOCTU

Y HE3aBUCUMOCTh COOBITUI

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEU. [[epeBO CiydaitHOro
skcnepuMenTa. Gopmyiia MoJIHOU
BeposATHOCTU. He3zaBucumeble cOObITHS

Pemiath 3aga4m Ha HAXOXKICHUE
BEPOSITHOCTEH COOBITUM, B TOM UUCIIE
YCJIOBHBIX C MIOMOIIIBIO IEpPEBA
CJIyYalHOTO OTIBITA.

OnpeneasiTb HE3aBUCUMOCTb COOBITUI
1o hopMyJie U IO OpTraHU3alUH
CJIy4alHOI'O OIbITa

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [lepectaHoBKH

u ¢akropuan. Yucio couetaHui.
Tpeyronsuuk [Tackana. @opmyna
o6unoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUISL IEPEUNCIICHUS COOBITUI

B CJIy4allHOM OIIBITE.

IMoab3oBaThLest hopmyoit

Y TpeyrojabHUKoM Ilackans

JUISL OTIPENIEIICHUS] YACIIa COYETaHU M

Cepuu nociea0BaTeIbHbIX
HCTIBITAHUI

buHapHBbIii City4yaliHBIN OIIBIT
(ucnpITaHuE), ycrex U Heyiava.
HeszaBucumele ucnibitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUM 10 IEPBOTO

Pa30uBaTh CI0KHBIE DKCTIEPUMEHTHI
Ha OTACJIbHBIE UCTIBITAHUS.
OcBauBaTh NOHATHSA UCIIBITAHUE,
CepHs HE3aBUCUMBIX UCIIBITAHUMN.
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ycnexa. Cepust HE3aBUCHUMBIX
WCIIBITAaHUN bepHyiun.
[IpakTnueckas padbota

C UCIIOJIb30BaHUEM AIEKTPOHHBIX
Ta0JIHIIL

IIpuBoaAUTH IPUMeEPBHI CEPUI
HE3aBUCHUMBIX UCTIBITAHUM.
Pemartsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITHIA B CEpUU
WCIIBITAHUI JIO TIEPBOr0 ycrexa

Y B CEPUSIX UCIIBITAHUN bepHysun.
N3yuaTth B X0/1€ NPAKTHYECKOM
PadoTHI C UCIIOIB30BAHUEM
AIIEKTPOHHBIX TA0IUI] BEPOSITHOCTH
COOBITU B CEPUSIX HE3ABUCHUMBIX
HCIIBITAaHUI

CnyualiHble BEJIMYUHBI
U pacrpeaeneHus

CrnyualiHasi BeJIMUMHA.
Pacnipenenenne BEposTHOCTEMN.
HNuarpamma pacnpenenenus. Cymma

" IMPOU3BCACHHUC CﬂyqaﬁHBIX BCINYHH.

[Ipumeps! pacnipeneneHuil, B TOM
YUCJIE TEOMETPUUECKOE
1 OMHOMHAJILHOE

OcBauBaTh NOHATHS: CITydalHAas
BENIMYMHA, paclpeiesieHue, Tadauia
pacnpeneneHus, imarpamma
pacnpeneneHus.

IIpuBoauTh NpuMepsI
pacnpeiesieHr, B TOM YHCJIE
TrCOMETPUIECKOT0 1 OMHOMHUAIBLHOTO.
CpaBHuUBaTB pacIpeaencHus
CIIy4alHBbIX BEJIMYUH

Haxoaurtb 3Ha4eHUS] CyMMBbI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTthb U pacno3HaBaTh
reoMeTpUYeCcKOe U OUHOMUATILHOE
pacnpeneneHue
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[ToBTOpEHue, 06001IEHNE, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEHHOE
CUCTeMaTHU3alMsI 3HAHUN CrnyyaiiHble ONBITHI U BEPOSTHOCTU Y BBICTPaMBaTh CUCTEMY 3HAaHUH
CIy4JaitHeIX coObITHI. OTniepanuu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUN HE3ABUCUMBIX
VCTIBITAHUU
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue paznena  |[Kommuectso OcHoOBHOE cofepKaHne OcHOBHBIE BH/IBI J€ATEIBHOCTH
(Temnl) Kypca 4acoB 00yYaroIIMXCs
MareMaTtnueckoe OKuJaHue 4 [Ipumeps! TpUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

CIy4allHOW BEJIWYMHBI

MaTeMaTUYECKOTO OKUIAHUS
(cTpaxoBaHue, JIOTEpEs]).
MaremaTu4yeckoe 0KHJIaHUE CYMMBI
CIIy4alHbIX BEJIUYHH.
MaremaTn4eckoe 0KuJaHue
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MIPUMEHEHUSI MAaTEeMaTUYECKOTO
OXXKHJaHUs. Belunuciars
MaTEMaTUYECKOE 0KHJIaHuE.
Hcnoab3oBaTh NOHATHE
MaTeMaTUYECKOTO OKUJIaHHS U €r0o
CBOMCTBA IIPU pEUICHUH 3a/a4.
HaxoaunTsp 1o u3BeCTHBIM QopMysiam
MaTEeMaTUYECKOE 05KUJIAHUE CYMMBI
CJIIyYalHBIX BEJINYVH.

HaxoanTsb 1o uzBecTHbIM (hopmynam
MaTEeMaTUYECKHE 0KUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

¥ OMHOMHUAIILHOE PaCIpeICIICHUS
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Jucniepcust v cTaHIapTHOE
OTKJIOHEHHUE CITy4aliHON
BEJINYNHBI

Jucnepcnst u ctaHgapTHOE
OTKJIOHEHHE. Jlucniepcun
r€OMETPUYECKOIO U OMHOMHAJIBHOTO
pacnpezeseHusl.

[TpakTrueckas padoTa

C UCIIOJIb30BaHUEM AIIEKTPOHHBIX
TaOJINII

OcBauBaThb NOHATHUS: JUCIIEPCHS,
CTAaHJAPTHOE OTKJIOHEHHE CIIy4aiiHON
BEJINYMHBI.

Haxoaurtsb nucrniepcuto

10 PacIpeesICHUIO.

Haxoautp 110 u3BecTHBIM (popmynam
JUCIIEPCUI0 TEOMETPUUYECKOTO

¥ OMHOMHMAJIBHOTO paclpe/eeHus,

B TOM YHCJIE B XOJ€ IPAKTUYECKON
paboTHI C HUCTIOIB30BAHUEM
AIEKTPOHHBIX TAOIHI]

3aK0H OOJIBIIINX YHUCE]T

3akoH OonbIIKX yncesn. BeiOopouHsIii
METOJl UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJINII

3HAKOMUTBCS C BLIODOPOYHBIM METOJIOM
UCCIIEIOBAHUS COBOKYITHOCTHU JAHHBIX.
N3yuyatsb B X0/€ NPaKTUUECKON pabOThI
C MCIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JIHI] MPUMEHEHHUE BHIOOPOYHOTO
METOJa UCCIENOBAHUS

HenpepriBHBIE CilydaiiHbIe
BEJIMYMHBI (paclpeeieHus)

ITIprmepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYrH. OyHKIUSA ITIOTHOCTH
pacnpenenenus. PaBHoMepHOe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaThb NOHATHUS: HEMIPEPHIBHAS
CllydaiiHasi BETMYMHA, HEPEPBIBHOE
pacripeneneHue, GyHKIMS ITIOTHOCTH
BEPOSITHOCTH.

IIpuBOAUTH MPUMEPHI HENMPEPHIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoauth BepOsSITHOCTH COOBITHIA
10 JIaHHOU (PYHKIIUM IJIOTHOCTH, B TOM
YU CIIE PABHOMEPHOTO PaCpeCICHUS

HopmanbsHoe pacnpeneneHue 2 3ajauu, IpUBOIAIIME K HOpMAIbHOMY | OcCBaMBaTh MOHSATHUS: HOPMAJILHOE
pacnpeneneHuo. OyHKIUS pacrpeneneHue.
IJIOTHOCTH M CBOMCTBA HOPMAJIBHOTO BoiaeasiTh 10 ONMCAaHUIO CIIy4alHbIE
pacrpenencHusl. BEJINYMHBI, PACIIPEACIIEHHBIC
[Ipaktrueckas pabora 10 HOPMAJIBHOMY 3aKOHY.
C HCTOJIb30BAHUEM DJIEKTPOHHBIX IIpuBoauTh MpUMepsHI 337134,
Ta0IHIL MPUBOJIAIIMX K HOPMaJIbHOMY
pactpeznenenuro. Haxoaurte unciossie
XapaKTEPUCTUKNA HOPMAJIbHOIO
pacrpenesneHus 1o U3BECTHBIM
dbopmymnam.
Pematnb 3a/1a4n, CBSI3aHHBIC
C IPUMEHEHHUEM CBOMCTB HOPMAJIbHOIO
pacnpeieieHnid, B TOM YHCIIE
C UCIIOJIb30BaHUEM AIEKTPOHHBIX
Ta0JIuIL
[ToBTOpeHue, 006001IEHNE 19 IIpencraBiieHne TaHHBIX C IOMOILIBIO [ToBTOPSATH U3yUEHHOE U BHICTPANBATh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, ONBITHI

C pPaBHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIUHCJICHHE BEPOATHOCTEN COOBITUI

CHUCTEMY 3HAHUU
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C MpuMeHeHueM popmyn

U rpauuecKuX METOJI0B
(koopauHaTHAas Tpsimasi, 1IEpeBo,
Jnuarpamma Jitsiepa), ciiydailHble
BEJIMYMHBI U pacrpeieeHus,
MaTeMaTUYECKOe OKUJIaHnE
CIIy4ailHOW BEJIUYMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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