[Tpunoxenue 1.

2.1.5. ®@enepaiabHas paldouyasi mnporpaMMa mno Yy4eOHOMY MpeAMeETYy
«MaremaTuka» (0a30Bblil yPOBEHbB).

111.1.®enepanbHas paboyas nporpamma o ydeoOHoMy npeamery «MaremaTrka
(Oa3zoBbIli ypoBeHb) (mpeamerHas obmactb «Maremartuka W uUHOpMaTuka») (maiee
COOTBETCTBEHHO - MPOrpaMMa 10 MaTEMATUKE, MAaTEMATHUKa) BKIIOYAET MOSICHUTEIbHYIO
3aMHCKY, COIepKaHue O0ydeHHUs], IIaHUPYEMbIE pe3yJbTaThl OCBOEHUS MPOrpPaMMBbl 10
MaTeMaTHUKe.

111.2.ITosicHuTenbHas 3alydcKa OTpakaeT OOIIMEe MMM U 3aJaud HU3YyUYCHHS
MaTeMaTUKH, XapaKTEPUCTUKY IICUXOJIOTMYECKHX MPEANOCHUIOK K €€ HW3YYEHHIO
OOy4YarOIIMMHCS, MECTO B CTPYKType y4eOHOTO IUIaHa, a TaKXkKe MOAXOAbl K OTOOpY
COJIEpKaHMUs, K OIPEICIICHHUIO TIJIAHUPYEMBIX PE3YyJIbTATOB.

111.3.Conepxanrie 00y4eHUS PACKpPBIBAET COJEP)KATEIbHbIC JTUHUH, KOTOPHIE
npeiaraloTes i 00A3aTeIbHOr0 M3Y4YEHHs B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1ero ooOpazoBaHusl.

111.4.1Inanupyemple  pe3yapTaTbl OCBOCHMS IPOrPAMMBI [0 MaTEMaTHKE
BKJIIOYAIOT JIMYHOCTHBIE, METANPEAMETHBIE PE3YJIbTATHI 32 BECh MEPUOJA OOyUYEHHUS] Ha
ypOBHE cpeaHero oOmero oOpa3oBaHUsA, a TakKe MPEAMETHbIE JOCTHXKCHUS
00y4JaroIerocs 3a Kaxk/Jplii 101 00yueHus.

111.5.TTosicHuTenbHas 3anucka.

111.5.1. [Iporpamma 10 MaTeMaTWKEe Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus pazpadorana Ha ocHoBe PI'OC COO c yuéTromM COBpPEMEHHBIX MUPOBBIX
TpeOOBaHMM, MPEABSIBISIEMBIX K MAaTeMaTHUYeCKOMY OOpa3OBaHHMIO, M TPaIUIUN
poccuiickoro obOpa3zoBaHus. Peanuzanusi mporpamMmbl [0 MaTeMaTUKe O0eCTIEYUBAET
OBJIQ/ICHUE KIIFOUEBBIMU KOMIIETCHIIUSIMH, COCTABIISIIOIIMMHA OCHOBY JJISI CAMOPA3BUTHS
U HETPEPBIBHOTO 00pa30BaHuUs, HEIOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO

¥ TI03HABATEILHOTO PA3BUTHUS JTUUYHOCTH O0OYHAIOIINXCS.

111.5.2. B nporpaMme 1no MaremMaTHKE YUYT€HBI HJAEUM U IOJOKECHUS
KOHIICTII[MK Pa3BUTHUS MaTeMaThueckoro oOpaszoBanusi B Poccuiickoit ®denepanuu. B
COOTBETCTBHM C Ha3BaHMEM KOHUENIUU, MAaTEMAaTHUYECKOe OOpa3oBaHUE JIOJKHO, B
YaCTHOCTH, NPENOCTAaBIATh KaXKIOMY OOydYaromemMycsi BO3MOXKHOCTb JOCTHKEHMS
YPOBHSI MaTeMaTUYECKUX 3HaHUI, HEOOXOAMMOTO JJis lajJbHEHIIel yCIeHON KU3HU B
oOmiecTBe. IMEHHO Ha pellleHHWe STOW 3ajauM HallelieHa MporpamMma Mo maTeMaTHKe
0a30BOr0 YpOBHSI.

111.5.3. Maremartuka - OHNOpPHBIM TIPEAMET JUIsl H3YYEHUs CMEXKHBIX
JUCLMIUINH, YTO JiesiaeT 0a30ByI0 MaTeMaTHUECKYIO MTOATOTOBKY HEOOXOAMMOM.

111.5.4. [IpakTrueckasi TMONE3HOCTh MaTEeMAaTHKW OOYCJIOBIIEHA HAIMYUEM
MPOCTPAHCTBEHHBIX (OPM, KOJIMYECTBEHHBIX OTHOIIECHUH, SKOHOMUYECKUX PACUETOB;
HEOOXOMMOCTHIO MAaTEMAaTUYECKUX 3HAHWW B MOHWMAHWH TPUHIIAIIOB YCTPOWCTBA H



MCII0JIb30BAaHUSI COBPEMEHHOM TEXHUKH, BOCIPHUATHS U MHTEPIIPETALUS Pa3HOOOpa3HOU
COLIMAIbHOM, 3KOHOMUYECKOH MH(POpPMAIUH; MPAKTUYECKUX MPUEMOB F€OMETPHUECKUX
U3MEPEHUI U MOCTPOCHUI, YUTEHUS MH(OpMALMU, NPEICTABICHHON B BHUJAE TaOIMII,
JarpaMm U rpa@ukos.

111.5.5. [Ipumenenue MaTeMaTH4eCKOI0 CTHIIS MBILUIEHUS,
NPOSBIISIIONIETOCS B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax, NpHEMax M METOJax
MBIIIJIEHUSI YeJIOBEKa, Mpolieccax o00OIIEHN M KOHKPETU3alluM, aHalIu3a U CUHTE3a,
KJ1accu(UKaUU U CUCTEMaTU3aluu, abcTparupoBaHus U aHAJIOTUI Kak (OpMHUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHThl MBIIUIEHUS W BOCIMTAHUM YMEHHUH NI€MCTBOBATH IIO
3aJaHHBIM  QJITOPUTMaM,  MO3BOJISIFOIIEH  COBEPIICHCTBOBATH  M3BECTHBIE U
KOHCTPYHpOBaTh HOBblE. OOBEKTHl MaTEMaTHMUECKHUX YMO3AKIIOYEHHH, MpaBuia HX
KOHCTPYMPOBAHUSI PACKPHIBAIOT MEXaHM3M JIOTMUECKUX IOCTPOEHUHM, CHOCOOCTBYIOT
BbIpaOOTKEe yMeHuU (opmynupoBaTh, OOOCHOBBIBATh M JOKA3bIBATh CYKICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIIIJIEHUE.

111.5.6. OOyueHne MaTeMaTUKe Kak BO3MOKHOCTh Pa3BUTHI Y 00yUJarONUXCs
TOYHOM, pAlMOHAIBHOM W HHPOPMATUBHOW peuYd, yMEHUS OTOMpaTh Haubosee
NOAXOJSIINE SI3bIKOBbIE, CUMBOJIMYECKHE, IpaUUyEcKUe CpEJCTBA ISl BBIPAKECHUS
CY’KJIEHUI U HATJISAJHOTO UX MPEACTaBICHUS.

111.5.7. OOmiee 3HAKOMCTBO € METOJAaMM IIO3HAHHS JI€HCTBUTEIILHOCTH,
NpEACTaBIIEHUEe O TNpeJIMEeTe M METOAE€ MAaTEeMaTWKH, €ro OTIUYMs OT METO/OB
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MPUMEHEHHSI MAaTEMATUKH JJIs1
pelieHus HAay4YyHBIX M MPUKIAIHBIX 337a4 KaK HEOOXOJUMBI KOMIIOHEHT oOuIei
KYJIBTYPBL.

111.5.8. N3yuenne maTeMaTHUKHU CIIOCOOCTBYET ICTETHUECKOMY BOCHUTAHUIO
4eJIOBEKa, IMOHMMAHHUIO KpacoTbl M H3SALIECTBA MATEMaTUYECKUX PACCYXKIACHHI,
BOCTIPUSTUIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

111.5.9. [IpuopuretHpiMu nensiMu o0yueHust matemaruke B 10-11 kimaccax Ha
0a30BOM YPOBHE SIBJISIFOTCS:

(dbopMHpOBaHHE UEHTPAJIBHBIX MAaTEMaTUYECKUX TMOHITHU (YMCIIO, BEJIUYHMHA,
reoMeTpuueckas ¢Gurypa, NepeMeHHas, BEpPOSTHOCTh, (PYHKIHMs), 0O0ECIEeUUBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUUYECKOT0 00pa30BaHus 00yYaroluXCs;

NoJIBeICHHE O00ydYaroluuxcsi Ha JOCTYIHOM [UIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KalOLEr0 MUpa, MIOHUMAaHUE MATEMATUKU KAaK 4acTH
oO0IIel KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYalbHBIX U TBOPYECKMX CIOCOOHOCTEH 00ydarommxcs,
NIO3HABATEJIBHON aKTHUBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KpUTUYHOCTH MBIIUICHHUS,
MHTEpECa K U3yUEHHIO0 MaTEMATUKH;

dopmupoBaHue (QPYHKIMOHAIBHON MaTeMaTHYeCKOW TIPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEeMaTHYECKUE ACIEKThl B PEANBHBIX JKU3HEHHBIX CUTyalUsX U IpHU



W3YYEHUH  JIpYTUX  y4eOHBIX  MPEAMETOB,  TMPOSIBICHHS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (OpPMYyIUPOBaTh WX Ha S3bIKE MaTeMaTUKU M  CO37aBaTh
MaTeMaTU4eCKUe MOJENIH, MNPUMEHATh OCBOCHHBIM MAaTeMaTHYECKHMl ammapar s
pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH M  OLIEHUBATH
MOJTyYEHHbIE PE3YJIbTATHI.

111.5.10. OcHOBHBIMM JUHUAMH cofepxkaHusg MaremaTtuku B 10-11 kmaccax
ABISIIOTCS: «Yucna W BBIYMCICHUS», «ANTeOpa» («ANredpandeckue BBIPAXKEHUSD,
«YpaBHeHUsI M HepaBeHCTBa»), «Hauana marematudeckoro anaimsza», «l eomerpus»
(«'eomerpuyeckue GuUrypbl U uX CBOMCTBA», «VI3MepeHne TeOMETPUUECKUX BETUUMH ).

«BeposiTHocTh UM cratuctuka». CoAepiKaTelibHblE JIMHUU  Pa3BUBAKOTCS
napajijieibHO, KaK/asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO
OJIHA OT JPYTOM, a B TCCHOM KOHTAKTE M B3aUMOJCHCTBUHU. X 00OBbeAMHSACT JIOTHYECKas
COCTaBJSIIONIAsl, TPAAULIMOHHO TMPHUCYIIAas MaTeMaTUKe W MPOHMU3BIBAIONIAS BCE
MaTeMaTU4YeCKue Kypchbl U cojepkarenbHbie smHNA. ChopmynupoBanHoe B PI'OC
COO TtpebOoBaHue «BIAJCHHE METOAAMH JI0Ka3aTEIbCTB, AITOPUTMAMH PELICHUS 3a/ad,
yMeHue (OpMyJIUpPOBaTh OMNPEJEICHUS, AaKCUOMbI W TEOPEMbl, MNPUMEHSATH HX,
MPOBOJIUTH J0KA3aTEJIbHBIE PACCYXKICHHUS B XOJI€ PEIICHUS 3a/1au4» OTHOCUTCS KO BCEM
y4eOHBIM Kypcam, a (OpMHUPOBaHUE JOTUYECKUX YMEHHUH pachpenessercss Mo BceM
rojiaMm o0Oy4eHusl Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHuUsl.

111.5.11. B coorBerctBun ¢ @PI'OC COO wMaremaruka SIBISETCS
00s13aTeNIbHBIM MPEIMETOM Ha JIaHHOM YypoBHe oOpa3zoBanus. I[Iporpammoii 1o
MaTeMaTuKe MpeaycMaTpuBaeTcs H3ydeHue yueOHoro mnpeamera «MaTtemaTuka» B
paMkax TpEX y4eOHBIX KypcoB: «AnreOpa ¥ Havajlla MaTeMaTUYECKOrO aHaln3ay,
«I'eomeTpus», «BepoATHOCTP M cTaTUCTUKa». DOPMHUPOBAHUE JIOTMYECKUX YMEHUU
OCYIIECTBIISIETCS HAa TMPOTSDKEHUHM BCEX JIET OOyYeHHS Ha YPOBHE CPEIHEro OoOIIero
o0Opa30BaHus, a 3JIEMEHTHI JIOTUKHM BKJIIOYAIOTCSA B COJIEPKAaHUE BCEX HA3BAHHBIX BHIIIIEC
y4eOHBIX KypCOB.

111.5.12. OO6miee yuciao 4acoB, pEKOMEHAOBAHHBIX ISl U3YyUECHHS] MATEMATUKHU
- 340 gacos: B 10 kimacce - 170 gacoB (5 wacoB B Henento), B 11 kmacce - 170 gacoB (5
4acoB B HEJICIIIO).

111.6.1Tnanupyemple  pe3yapTaTbl OCBOCHMS IPOrPaMMbl [0 MaTEMaTUKE
0a30BBI YPOBEHb Ha YPOBHE CpETHEr0 0011Iero 00pa3oBaHUsl.

111.6.1. B pesynbrare n3ydeHuss MaTeMaTHKW Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHusg y oOyuwaromierocs OyayT cQOpMUPOBAHBI CJEAYIONIUE JIMYHOCTHBIC
pEe3yJIbTaThI:

1)  rpaxaaHCKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKA OOYYaOIIEerocsi Kak aKTHUBHOTO M
OTBETCTBEHHOTO WJIEHA POCCHICKOTO O0OIecTBa, MPEACTaBICHHE O MaTeMaTHYCCKUX



OCHOBax (YYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SABICHUN, TPOLIETYP TPAKIAHCKOTO
oOrmiecTBa (BEIOOPHI, OMPOCHI U APYTOE), YMEHHUE B3aUMOJICHCTBOBATh C COIIMAIBHBIMU

WHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIIUSIMH U Ha3HAYCHHUEM;

2)  NaTPUOTHUYECKOrO BOCHUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUMCKONM TPaXJaHCKOM HUJIEHTUYHOCTH, YBAXKCHUS K
MPONUIOMY W HACTOAIIEMY POCCHUMCKOW MATEeMAaTHKH, IEHHOCTHOE OTHOIICHUE K
JOCTUKECHUSAM POCCUKUCKUX MATEMaTUKOB M POCCUHMCKOW MaTeMaTH4YECKOM IIKOJIBI,
WCIIOJIb30BaHUE ATUX JOCTIKEHHUH B JPYTUX HayKax, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3)  IyXOBHO-HPAaBCTBEHHOTO BOCIUTAHUS:

OCO3HAHHME JyXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoja, chHOpPMHPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHMS, JTHUYECKOTO IIOBEICHUS, CBA3AHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JTOCTHXKEHUW HAyKH M JEATEIIbHOCTHIO YYEHOIr0, OCO3HAHUE JIMYHOIO
BKJIaJIa B TIOCTPOEHUE YCTOWYMBOTO OYIyIIIETo;

4)  SCTETUYECKOIo BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHWE K MHPY, BKJIIOYAS ICTETHUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a7ay, PELICHUH, PACCYKIEHUN, BOCIPUUMUYUBOCTH K
MAaTEMaTHYECKUM aclEeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5)  ¢uBMYECKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUUYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO M 0Oe€30macHOro ooOpas3a >KU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pPOBbIO  (370pOBOE MHUTAaHHUE, COAJAHCUPOBAHHBIM pEXUM 3aHIATHH M OTAbIXA,
perymnsipHas pu3nyeckas akTUBHOCTD), PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATUAX
CIIOPTUBHO- O3J0POBUTEIIBHOU JEATEIbHOCTHIO;

6)  TPYIOBOTO BOCIUTAHUS:

TOTOBHOCTh K TPY/Zly, OCO3HAaHHUE IIEHHOCTH TPYJO0Jt00US, UHTEPEC K Pa3TUIHBIM
chepam TpoEeCCHOHATLHON JESATENHHOCTH, CBSI3aHHBIM C MaTeMaTHKOW u  ef
MPWIOKCHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymied mpodeccuu u
peaIu30oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIaHbI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTU4eCKOMY OOpa30BaHUIO M CaMOOOpPAa30BAHUIO HA MPOTSHKEHUU BCEH JKU3HH,
TOTOBHOCTh K AKTMBHOMY YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a]a4 MaTEMATUYECKOMN
HaIpaBJIECHHOCTH;

7)  2KOJOTMYECKOTO BOCITUTAHMUS:

c(hOpMHUPOBAHHOCTH IKOJIOTMUYECKOU KYJIbTYpPbl, TOHUMaHUE BIUSHUS COLIMAIbHO-
DKOHOMHUYECKMX MPOLIECCOB HA COCTOSIHUE IPUPOJHOW M COLMAJIBHOW Cpelpl,
OCO3HAHHE TJIOOAIBHOTO XapakTepa »HKOJIOTHYECKUX MpoOJeM, OpUEHTAaIus Ha
MPUMEHEHUE MATEMaTUYECKUX 3HAHWUM IS PEIICHUs 3a7ad B 00JIACTH OKPY>KAroIIeH
Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OLEHKH HX BO3MOXHBIX IOCIEACTBUM I
OKPYXarOUIEN CPEJIbL;

8)  LEHHOCTH HAYYHOrO MO3HAHUS:



c(OPMUPOBAHHOCTb ~ MHPOBO33PEHMs, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOW MPAKTUKH, MOHUMAHUE MaTeMaTHYECCKOU
HAYKH Kak c(epbl YeIOBEUECKON JAeSITEbHOCTH, ATAOB €€ Pa3BUTHUS U 3HAUUMOCTH JIJIs
pa3BUTUSl IMBWIM3AIMM, OBJIAJCHUE S3BIKOM MaTEMaTHKd M MaTeMaTH4YeCKOU
KyJbTYpOH Kak CpPEeJICTBOM IMO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO U
HCCIIEIOBATENHCKYIO ACSITETbHOCTh MHANBUAYATHHO U B TPYIIIIE.

111.6.2. B pesynbrare u3yuyeHuss MaTeMaTUKU HAa YPOBHE CPEJHEro OOLIEro
oOpazoBanus y  oOywyaromerocss  OyayT  chOpMUpPOBaHBl  IO3HABATEILHBIC
yHUBEpCalbHble Y4ueOHbIE ICHCTBUS, KOMMYHHKAaTHBHbIC YHHBEpCaJbHblE Y4eOHbIE
NEUCTBUA, PETYJIATUBHbIE yHUBEpPCAJIbHbIE Yy4ueOHBbIE JCHCTBUS, COBMECTHAas
JESITEHHOCTb.

111.6.2.1. VYV oOyuaromerocss OyayT chopMupoBaHBI cCileAyroIue 0a30BbIe
JIOTUYECKUE JEHCTBUS KaK YacCTh MO3HABATEILHBIX YHUBEPCATbHBIX YUeOHBIX IEHCTBUIA:
BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHONICHUH MEXIy MOHSATHUSAMHU, (OPMYIHPOBATH OIPEACICHUS TOHSITHH,
YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMKU, OCHOBAHUS I 0000IIeHUS
U CpaBHEHUSI, KPUTEPUHU TIPOBOIMMOTO aHAIN3a;

BOCIIPUHUMATB, dbopMyupoBaTh u peoOpa3oBHIBAThH CYXKICHHS:
yTBEpAUTENbHBIC U OTPUIIATENbHBIC, EANHIYHBIC, YaCTHBIE U O0IINE, YCIOBHBIC,

BBISIBIISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M U TIPOTHUBOpPEUHS B
dakTrax, AaHHBIX, HAOTIONEHUAX U YTBEPXKICHUSAX, TMpeularaTb KpUTEPUU s
BBISIBJICHUSI 3aKOHOMEPHOCTEHN M MPOTUBOPEUNIL;

JienaTh BBIBOJIBI C  HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHU 110 aHAJIOTHH;

MIPOBOJUTH CAaMOCTOSITENIFHO JOKa3aTeIhCTBA MAaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT TPOTHMBHOIO), BBICTPAWBATh APTYMEHTAIIUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBODI;

BBIOMpATh CIOCOO perieHusl yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BEIOMpaTh Haubosee MOAXOAMNNA ¢ YYETOM CaMOCTOATEIHHO BBIIEICHHBIX
KPUTEPUEB).

111.6.2.2. VYV oOyuaromerocst Oyayt chopMupoBaHbl cieayromnme 0a30Bbie
UCCIIEJIOBATENbCKNE JIEHCTBUS KaK YacTh MMO3HABATEIBHBIX YHHUBEPCAIBHBIX Y4eOHBIX
JEHUCTBUM:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKAUNA HMHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh BOIPOCH], (GUKCUPYIOIIME MPOTUBOPEUHE, MPoOIeMy, YCTaHABIUBATh
UCKOMO€ U JaHHoe, (OpMUPOBATh THUIOTE3Y, ApPryMEHTHPOBATH CBOIO IO3UIIUIO,
MHEHHE;



MIPOBOJIUTH CAMOCTOSITEIBLHO CITITAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBAHUE TI0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, SBJICHHSA, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBJICHHUSIMH, IIPOLIECCAMU;

CaMOCTOSITEIbHO (HOPMYIUpPOBaTh O0O0OOIIEHUS M BBIBOALI MO pe3yJibTaTam
NPOBEAEHHOTO HAOIOICHUS, UCCIIEIOBAHNS, OICHUBATHh JOCTOBEPHOCTH IMOJYYEHHBIX
PE3yIbTAaTOB, BHIBOJIOB U 00OOIIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKXKe BBIIBUTATH
MPEIONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX yCIIOBUSIX.

111.6.2.3. 'V olyuaromerocs 0yayT chopMUpOBaHbl  YMEHUS paboTaTh

c wuHpopMalMel Kak YacTh I[103HABATENIbHBIX YHUBEPCATbHBIX Y4EOHBIX
JICUCTBUU:

BBISIBIISAT IePUIIUTHI MH(POPMAIIMM, JaHHBIX, HEOOXOIUMBIX JJIS OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a49H;

BEIOWpaTh WH(OPMAIMI0O W3 HWCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIPETUPOBATh MHPOPMAIIUIO PA3IWYHBIX BUIOB U (PopM
NPECTABICHNUS;

CTPYKTYpUpPOBaTh HWH(GOPMAIMIO, TMPEICTaBIsATh €€ B pasIUYHbIX (popmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLIEHWBATh HAAEKHOCTh NH(OPMAIIUY TIO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM

KPUTEPUSIM.

111.6.2.4. VYV oOyuatomerocs OyayT copMHUpOBaHBI YMEHHS OOIICHHUS Kak
4acTh KOMMYHHUKAaTUBHBIX YHUBEPCATbHBIX YUEOHBIX EHCTBUIA:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKJICHHS B COOTBETCTBHUU C YCIOBUSIMH U
1eIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJIy PeIIeHUs 3a/ladyl, KOMMEHTUPOBATh
MOJIYYCHHBINA PE3YNIbTAT;

B XOJe OOCYXJECHMS 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKIAE€MOW TEMBI,
npoOsieMbl, pemaeMoil 3aJaun, BbICKA3bIBaTh HJICH, HAIICJICHHBIE HA MOWCK PEHICHHUS,
COIOCTABIIATh CBOM CYXICHHS C CYXACHUSMU JPYTUX YYAaCTHUKOB JUANIOTa,
OOHapy’>KHUBaTh pa3IMuUE U CXOJACTBO MO3ULIUNA, B KOPPEKTHOU hopme PpopMynrpoBaTh
pa3HoOTIacHs, CBOM BO3PAKCHHUS,

NPEJCTABISITh PE3YJNbTAThl PEIICHUS 3aJa4yd, SKCIICPUMEHTa, HWCCIICOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Yy4€TOM 3ajad
MPE3EHTAIMK U OCOOEHHOCTEH ay TUTOPHUH.

111.6.2.5. 'V obGyuatomerocst 0yayT copMUpOBaHbl YMEHHUSI CAMOOPTaHU3AIUU
KaK 4acTh PEryJISTUBHBIX YHUBEPCATbHBIX YUEOHBIX EHCTBUIA:

COCTaBIIATh IUIAH, AJITOPUTM PEUIECHUs 3aJadyd, BBIOMpATh CIOCOO pPEIIeHUs C
y4€TOM HUMEIOUINXCSA PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATh BAPHUAHTHI PEUICHUH ¢ yu€TOM HOBOM HH(OpPMALINH.



111.6.2.6. VY oOyuaromierocst 0y1yT chOpMHUpPOBaHbI YMEHHUSI CAMOKOHTPOJIS KaK
YacTh PETYJATUBHBIX YHUBEPCATBHBIX YICOHBIX JIEHCTBHIA:

BJIAJICTh HABBIKAMHU TO3HABATEILHON PE(IICKCUU KaK OCO3HAHUS COBEPIIACMBIX
JICHUCTBHUM M MBICIUTENBHBIX TMPOIECCOB, WX Pe3yJbTaToOB, BIAAETh CHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJSl Tpollecca W pe3yibTaTa PEHICHHS MaTeMaTHYeCKON
3a7a4u;

PEABUACTh TPYIHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh TPH PEIICHHH 3a/1ayH,
BHOCUTh KOPPEKTHBBI B JICITCILHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, JIaHHBIX,
HaWJIEHHBIX OIMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pPE3yJIbTaTa IEJIM U YCJIOBHUSM, OOBICHATH MPUUYUHBI
JOCTIDKEHUSI WM HEJOCTIKEHUS pe3yJIbTaTOB JIESITEIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

111.6.2.7. VYV obOyuatomerocs OyayT chOpMHpPOBaHBI YMEHHS COBMECTHOM
NESTETHHOCTH:

MOHMUMAaTh M WCIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJTLHON
pabOThI MPU PEIICHUH y4eOHBIX 3a/ay, MPUHUMATH I1€JTb COBMECTHOUW NEATEeITHLHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThl, pacmpenensTb BHUIbI PadoT,
JIOTOBAapUBaThCA, OOCYX AaThb MNPOLECC U pe3yiabTaT padoThl, 0000ImaTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TIPYNNoBBIX ¢dopmax paboTel (0OCyx aeHus, OOMEH MHEHUH,
«MO3TOBbI€ HITYPMBD» U HHBIE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH
CBOM JCHCTBUS C JAPYTMMH YJ€HAMU KOMAaHJbl, OIEHUBATh KAYECTBO CBOETO BKJajJa B
oOITUI POYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMU B3aUMOJICUCTBHS.

111.6.3. [IpenmeTHbIEe pe3ynbTaThl OCBOEHUS MPOTrPaMMBbl II0 MaTEMaTUKE Ha
0a30BOM YpOBHE Ha YPOBHE CPEIHEro OOIINEro oOpa3oBaHHs MPEICTABICHBI IO T'OJIaM
oOy4eHHsI B paMKax OTAEIbHBIX YYEOHBIX KYpPCOB B COOTBETCTBYIOIIMX paseiax
MIPOTPAMMBI ITI0 MAaTEMATHKE.

111.7.®enepanbHas pabodas mporpaMma ydyeOHOro kypca «Ainredbpa U Hayana
MaTEeMaTHYECKOTO aHATTN3a.

111.7.1. [TosicHuTenbHas 3amnucka.

111.7.1.1.  YueOnbiii Kypc «AnreOpa ¥ Hayala MaTeMaTUYECKOrO aHAIU3a»
o0ecrieunBaeT MHCTPYMEHTAIBbHYIO 0a3y il M3Y4YCHHsI BCEX €CTECTBEHHO-HAyYHBIX
KypcoB, (hOpMHUPYET JIOTUYECKOE U a0CTPAKTHOE MBIIUICHHE 00y4YaloIIuXCcsa Ha YPOBHE,
HEOOXOJMMOM JIJII OCBOCHUS Y4YEOHBIX KypcOB HHGOPMATHUKH, OOIECTBO3HAHMS,
UCTOpUHU, CIIOBECHOCTH. B pamkax yyeOHOro Kkypca «Anrebpa u Hauana
MaTEMaTUYECKOTO aHallh3a» OOy4YaroIIHecs] OBJAJCBAIOT YHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOW HayKd, KOTOpas (OPMYIHPYET CBOM JOCTHKEHUS B MaTeMaTHYECKOU

dbopwme.



111.7.1.2. Y4eOuplii Kypc anreOpsl W Hadal MaTEeMaTHYECKOTO aHajau3a
3aKJIaJIIBAET OCHOBY JIJIsl YCTICIITHOTO OBJIAICHUS 3aKOHAMH (DPU3UKHU, XUMHH, OUOJIOTHH,
MMOHUMAHHUSI OCHOBHBIX TEHJCHIIMH HKOHOMUKHU U OOIECTBEHHON KU3HH, MO3BOJSET
OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIMOJb30BATh MX B IOBCEIHEBHON XW3HHU. OBiajieHHE aOCTPAKTHBIMU U
JIOTUYECKU CTPOTMMHU MaTEMaTUUYECKUMU KOHCTPYKIIUSIMU Pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTD YTBEPKIEHHUS, UCIIOIb30BaTh 0000IICHNE
U KOHKPETH3allhlo, a0CTparupoBaHUE U aHAJIOTUI0, (OpMUPYET KpeaTUBHOE H
KpUTHUYECKOE MbIUIeHHe. B Xxone u3ydeHuss anreOpbl M Hadal MaTeMaTHYeCKOIro
aHaJM3a Ha YpPOBHE CPEIHEro 00Iero oopa3oBaHUs OOydaroIIMECs IMOTy4YaloT HOBBIN
ONBIT PEIICHUSI MPUKIATHBIX 3a/1a4, CAMOCTOSITEJIbHOIO MOCTPOCHUSI MAaTEMAaTHUYECKUX
MOJEJIEN peaabHbIX CUTYallMil U UHTEPIPETALMU MTOJIYUYEHHBIX PEUICHUN, 3HAKOMATCS C
puMepaMl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJE, HAYKE U B HUCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU M KX aBTOPAMH.

111.7.1.3.  VYueOHbIi1 Kypc anreOppl M Hayal MaTEMaTUYECKOro aHalln3a
oOnamaer

3HAUYUTEJIbHBIM  BOCIUTATEJIbHBIM MOTCHIIMATIOM, KOTOPBIA peaTnu3yercs Kak

yepe3 ydeOHbIM MaTepuas, CHOCOOCTBYIOIIMN (OPMUPOBAHUIO HAYYHOIO
MHUPOBO33pEHUS, Tak M yepe3 crneuuduky ydeOHOW JesATeNbHOCTH, TpeOyrolen
CaMOCTOSITeJTbHOCTH, aKKypaTHOCTH, IMPOJOKUTEILHON KOHIICHTPAIlMd BHUMAHUS U
OTBETCTBEHHOCTH 3a MOJyYECHHBIN Pe3yJIbTar.

111.7.14. B  ocHoBe MeTOAMKA  OOyd4YeHHs  anreOpe ©W  Hadajgam
MaTEMaTUYECKOTO aHaJIN3a JICKHUT JIEATeIbHOCTHBIA MIPUHITUI OOYUECHHUS.

111.7.1.5. B cTpykrype mporpammbl Tmo aireOpe U HadajaM aHallu3a
BBIJICJISIIOTCSL  CIEAYIOIIME  COJiepkKaTelbHO-MeToaudyeckue JauHuu: «Yucna wu
BEIUHCIICHUS», «DyHKIMM u Tpadukw», «YpaBHEHHs W HepaBeHCTBa», «Hauana
MaTEMaTUYECKOTO aHaJIn3a», «MHOXKECTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-
METOJMYECKHE JIMHUM HM3Yy4aroTCs Ha NPOTSHKEHUU JIBYX JEeT OOy4eHHs Ha YpPOBHE
cpenHero oOmero oOpa3zoBaHus. JlaHHBIA y4eOHBIM KypcC SIBJISIETCSI MHTETPATHUBHBIM,
oObeauHssl B ce0e coep:KaHWe HECKOJbKUX MaTeMaTHYeCKHX AMCLMIUIMH: anredpa,
TPUTOHOMETPHUSI, MAaTEMAaTUUYECKUI aHaIN3, TEOPUsI MHOKECTB U Apyrue. OOy4daronirecs
OBJIaJICBAIOT IIMPOKHUM MATEMAaTHYECKUM anmnaparoM, y HHUX MOCIEI0BaTEIbHO
dbopMHpyeTCST U COBEPILICHCTBYETCS YMEHHE CTPOUTh MAaTeMAaTHYECKYyl0 MOJEIb
peanbHOM CUTyalluH, MPUMEHSTh 3HAHUS, MOJYYCHHbIE B y4eOHOM Kypce «Anredpa u
Hayasia MaTeMaTH4eCKOro aHaIn3ay, TSt peueHus CaMOCTOSITETILHO
c(hopMyJIMPOBAHHOW MaTEMaTHUECKOM 3a/1auH,

a 3aTeM UHTEPIPETUPOBATH MOJTYUYEHHbBINA PE3YJIbTaT.

111.7.1.5.1. ConepxarenbHO-MeTOAUUECKasT JHUHUSA «Yuclia U  BBIYHCICHUSD
3aBepiIaeT (OpPMHUPOBAHNE HABBIKOB HCIIOJIb30BAaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE



ObUIO HAauaTO Ha YpPOBHE OCHOBHOro oOmiero obOpaszoBanus. Ha ypoBHe cpenHero
oOmmero o0Opa3oBaHusi 0c000€ BHUMaHUE yAeusIeTcs (OPMUPOBAHHUIO TMPOYHBIX
BBIYHCIIUTEILHBIX HAaBBIKOB, BKIIOUAIOIMIUX B CeOS MCIOJB30BAHHUE PA3NHYHBIX (HOpM
3aMuCcu JEUCTBUTEIHHOTO YUCIA, YMEHUE PALlMOHATIBLHO BBITIOIHATH JICUCTBUS C HUMH,
Jienatb NPUKHUIKY, OLIEHMBaTh pe3yabrar. OOydyarommecs MOJy4aroT HAaBBIKU
NpUOMKEHHBIX BBIYMCIICHUM, BBIMIOJHEHUS JIEUCTBUM C YWCIAMU, 3alMCaHHBIMU B
CTaHJIapTHOW (opme, HCIOIB30BaHUA MaTEMaTUUYEeCKUX KOHCTAHT, OIICHUBAHUS
YHUCJIOBBIX BBIPAXKEHUH.

111.7.1.5.2. ConepkarenbHas JUHUS «YPAaBHEHUS] U HEPABEHCTBA» PEaIU3yeTCs
Ha TMPOTSDKEHUM Bcero OOy4YeHHsT Ha YPOBHE CpeAHero ooOiiero o0Opa3oBaHMUs,
MOCKOJBbKY B KaXIOM  pasjielie  OporpaMMbl  MPEIyCMOTPEHO  PEUICHUE
COOTBETCTBYIOMUX 3amady. OOydJaromiyecss OBJIAJIEBAIOT PA3IUYHBIMU  METOJIAMU
penieHus LETIBIX, palMOHAIIbHBIX, UppalMoOHaIbHBIX, MOKa3aTEIbHBIX,
JorapuMUYECKUX M TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB M HMX CHUCTEM.
[ToydeHHBIE YMEHHsSI HWCIIOJB3YIOTCS TPU KCCICIOBAHUU (PYHKIIUH C TIOMOIIBIO
MIPOU3BOJIHOM, PEIICHUM MPUKIAJAHBIX 3aJlad U 3a7a4 Ha HaXOXJICHUE HAUOOJbIIUX U
HAaUMEHBIUX 3HaueHuW (QyHkuuu. JlaHHas cojepkaTesibHasi JIMHUS BKJIIOYAET B ceOs
Takke (HOpMUPOBAHUE YMEHHUH BBIMIOIHATH pacu€Thl Mo GopmysiaMm, mpeoOpa3oBaHuUs
LEbIX, PAIMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKHX BBIpAKEHUN, a
TaKK€ BBIpOXEHUH, COACpXKAIMX CTeneHu u Jjorapudmel. B  xome wu3ydeHus
anredpanyeckoro MaTepualia IpoOUCXOIUT JajdbHEHIIee pa3BUTHE aITOPUTMUYECKOTO U
aOCTPAaKTHOTO MBIIUICHUS OOydYaoImuxcsa, (QOpMUPYIOTCS HaBBIKA JEAYKTHUBHBIX
paccykJieHui, paboThl C CHMBOJIBHBIMH (POPMaMHU, MPECTABICHUS 3aKOHOMEPHOCTEHN U
3aBUCUMOCTE B BHJIE€ PaBEHCTB M HepaBeHCTB. AnreOpa mpesiaraeT 3QGeKTHBHBIC
MHCTPYMEHTHI JIJIsl PELICHUs] TPAKTHUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HarJsaIHO
JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKA HAYKHU.

111.7.1.5.3. ComepxarenbHo-MeTOAMYecKass JUHUA «DyHKIUU U TpaduKm»
TECHO NEPEIUIETaeTCs ¢ IPYTUMU JUHUSAMU y4eOHOIro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aJa€T NOCJIENOBATENBHOCTh H3yYEHMs Marepuana. M3ydeHue creneHHOW,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKOM U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB U
rpauKoB, HCMOJIB30BaHME (QYHKUMN Ui pelieHus 3agady M3 JpYrux y4eOHbIX
MPEAMETOB U PEaIbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEeMAaTHYECKUM aHAJIM30M, TaK U
C pellleHHeM YpaBHEHUW W HepaBeHCTB. [Ipu »ToM OoJsbllIOe BHUMaHUE YHAENsAETCS
bopMHUpOBaHUIO YMEHUS BbIpaXaTh (OpMyJiaMU 3aBUCHUMOCTH MEXKIY pa3IudHbIMU
BEJTMYMHAMH, UCCIIENIOBATh MOJyYEeHHbIE (PYHKIUMHU, CTPOUTHh UX Tpaduxu. Marepuan
COZIEpKAaTENbHOW JIMHUM HAlEJIEH Ha Pa3BUTHE YMEHHUN U HABBIKOB, IMO3BOJISIOIIUX
BBIPAKATh 3aBUCUMOCTH MEXIy BEIWYMHAMHU B Pa3IMYHON (opMe: aHATUTHYECKOM,
rpaduueckoii u crmoBecHOW. M3ydeHme marepuana CrocoOCTBYeT Pa3BUTHIO



ANTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOINCHHIO W KOHKPETH3AIlUH,
WCIIOJIb30BAHUIO AHAJIOTUH.

[1.7.1.5.4. ConepxatenbHas JuHus «Hayana MaTreMaTH4ecKOro aHaau3a»
MO3BOJIET CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTEMAaTHUYECKUX, TaK U MPUKIAJTHBIX
3a/1ay, JOCTYMHBIX 00YUYarOIIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTh UCCIEI0BAThH
U CTpOUTh rpaduku PyHKIUMA, ONIPEACNISITh UX HAMOOJbIINE U HAUMEHBIITUE 3HAUYCHMUS,
BBIYUCIIATh TUIOMAAM (Guryp M oO0BEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporeccoB. CojepxaTeiabHasi JIMHUS OTKPHIBA€T HOBBIE BO3MOXKHOCTH IOCTPOCHUS
MaTEMaTUYECKUX MOJIEIeH peanbHbIX CUTYallUid, HAXOXKACHUS HAMIIYYILIEro PEIICHHS B
NPUKIAJAHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKUX, 3aJladyaX. 3HAKOMCTBO C
OCHOBAMHM MAaTE€MaTHYECKOI'O0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bOpMaTbHO JIOTUYECKOTO M KPEATUBHOTO MBINUICHUS, (OPMUPOBAHHUIO YMEHUMN
pacrmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTUKH B HayKe, TEXHHUKE U HCKYCCTBE.
OOyuaromuecss y3HAaIOT O BBIJAIONIUXCS Pe3yJIbTaTax, MOJYyUYCHHBIX B XOJE Pa3BUTHUS
MaTeMaTUKH KaK HayKu, U UX aBTOpax.

111.7.1.5.5. ConepxarenbHO-MeTOIMYECKAsT JUHUSA «MHOXKECTBA U JIOTUKA» B
OCHOBHOM TMOCBSIIIEHA JJIEMEHTAM TEOPUM MHOXKECTB. TEOpEeTUKO-MHOXKECTBEHHBIE
MpeACTaBICHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTUKH W TMpejiararoT
HanOoJiee YHHMBEPCAJbHBIN S3bIK, OOBEIUHSIOIIMNA BCE pa3feibl MaTeMaTUKH U €€
MIPUJIOKEHHHM, OHU CBA3BIBAIOT Pa3HbIE MAaTEeMAaTUUYECKHUE TUCIMILUIMHBI B €UHOE 11eJI0¢.
BaxxHO naTh BO3MOXHOCTH OOydYaromieMycsi MOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIH
SI3BIK

COBPEMEHHOW MaTeMAaTUKHU U HCTOJIb30BATh €T0 JIJISl BEIPAXKEHUS CBOUX MBICIIEH.

111.7.1.6. B yuebHOM Kypce «Anrebpa v Havajla MaTEeMaTHUYECKOTO aHAIH3a»
MPUCYTCTBYIOT TaKyK€ OCHOBBI MaT€MaTUYECKOT0 MOJEIUPOBAHUS, KOTOPbIE MPU3BAHBI
chopMHUPOBATH HABBIKH MTOCTPOCHUS MOJIEJICH peabHbIX CUTYyAINi, HCCICOBAHUS ITHUX
MOJEJiel C TOMOIIbI0 anmapara aireOppl W MaTEeMaTHYEeCKOTO aHallh3a |
MHTEPIIPETAUN TOJYYEHHBIX Pe3yJIbTaTOB. 3aaHuUsl BKJIIOUCHBI B KXKJIBIN U3 pa3/iesioB
MpOrpaMMbl, MOCKOJIBKY BECh MaTepual yd4eOHOro Kypca IIMPOKO HCIHOJIb3YEeTCs s
pelieHus NpUKIagHbIX 3anad. [lpu  pelieHHM peanbHBIX MNPAKTUYECKUX —3aj1ad
oOyyJaroimuecsi pa3BUBAIOT HAOIIOJATEILHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCs, HCIOJIB30BaTh AaHAJIOTHI0, 0000IaTh W KOHKPETHU3UPOBATH
npobnemy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4
OpraHu3yeTcsi B MPOIECCe M3YYEHHUS] BCEX TeM y4eOHOro kypca «Anredpa u Havalia
MaTEMaTUYECKOTO aHaTTU3ay.

111.7.1.7. OO0mee yucao0 4acoB, PEKOMEHIOBAHHBIX MJIsI H3Y4YCHHUS y4eOHOTO
Kypca «AnreOpa u Hayaja MaTeMaTUYecKoro aHaiamsa», - 170 gacoB: B 10 kmacce - 68
yacoB (2 yaca B Hezieno), B 11 kitacce -102 yvaca (3 yaca B HEJENIO).

111.7.2. Copnepxxanne obyuenus B 10 kiacce.



111.7.2.1. Ywucna v BBIYUCICHUS.

Panmonanpupie yncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOH, MPOLEHTHI,
OecKOHEYHbIe TIepuoaAnYecKrue ApoOu. ApudmMeTnyeckue onepanuu ¢ parruoHaTbHBIMU
YHUCIIaMH, TpeoOpa30BaHUs YUCIOBBIX BblpaxkeHUH. [IpuMeHenne qpoOei 1 MpoIeHTOB
JUISL PELICHUS IPUKJIAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U pealbHOM KU3HH.

JenictBurenbHble  4yucna.  PanvoHanpHblE M UPPAlMOHAIBHBIE  YHCIIA.
Apudmernueckre onepanuu ¢ ACHCTBUTENbHBIMH  yuciamu. [IpuOnmxénnbie
BBIYMCJIEHUS, IPABUIIA OKPYIJICHUS, TPUKHUJIKA U OLIEHKA pE3yJIbTaTa BEIYMCICHUM.

Crenienb ¢ nenbiM nokasareneM. CrangapTHas ¢opma 3anucu JeHCTBUTEIBLHOTO
yucia. Mcnonb3oBaHue MOAXOASAIIEH (OpPMBI 3aMucCH JIEUCTBUTENBHBIX YWCEN A
pELIEHUs PAKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHBIX.

ApubmMernueckuii KOpPEHb HaTypaJbHOU CTEIEHU. JevnicTBust c
apu(MeTHIeCKUMHU KOPHSIMHU HaTypaJIbHOM CTEEHHU.

CuHyC, KOCUHYC U TAaHI€HC YHCIOBOT0 apryMeHTa. ApKCUHYC, apKKOCHHYC,

aApPKTAaHT€HC YMCIOBOTO apryMEHTa.

111.7.2.2. VYpaBHEeHHS U HEPABEHCTBA.

ToxaecTBa U TOXKIECTBEHHbIE IPEOOPAZOBAHUSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU . OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHCTBA. MeTon
VHTEPBAJIOB.

Pemenue nenpix v IpoOHO-pallMOHATBHBIX YPABHEHHUM U HEPABEHCTB.

Pemenue nppaninoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpuMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHHUI0 MATEMAaTUYECKUX 3a1ay U
3aJ1a4 U3 pa3Iu4HbIX 001acTel HAYKU U pealbHOU KU3HHU.

111.7.2.3. ®yHKIuu u rpadukH.

®yHkuus, cnocoOs! 3ananusa GyHkuuu. ['padux pyHkumu. B3anmHO 0OpaTHbIE
GyHKUIHUU.

OOnactp ompeneneHuss U MHOXKECTBO 3HaueHui ¢ynkumu. Hynmum QyHxuum.
[TpomexxyTkH 3HaKONOCTOSAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

CrenenHas (yHKUMS ¢ HaTypajbHBIM W I1IeJbIM Toka3areneM. EE cBoiicTBa u
rpaduxk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHH.

Tpuronomerpuueckass  OKPY>KHOCTb,  OIPEIACICHUE  TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

111.7.2.4. Havasia MaTeMaTH4ECKOIrO aHAJIU3A.

[TocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MOCIENOBATEILHOCTEH. MOHOTOHHBIE
IIOCJIE0BATENBHOCTH.



Apudmernueckass U TeoMeTpudecKkas mporpeccuu. beckoHeduHO yObIBaromas
reoMmeTrpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccun. Dopmyna CIOXKHBIX MPOIEHTOB. Mcmnonap3oBaHuE MPOrpeccuu st
pEILICHUS PeabHbIX 3a7a4 MPUKIAJHOTO XapaKTepa.

111.7.2.5. MHoXkecCTBa U JIOTHKA.

MHOk€eCTBO, Onepanuu HaJl MHOKeCTBaMu. [Juarpammel Ditnepa-Benna.

[IpuMeHeHue TEeOPETUKO-MHOXKECTBEHHOTO armapara JJjisi OMUCAaHUs pPeabHBIX
MIPOIIECCOB U SIBJICHUH, IPY PEIICHUH 3aJ1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKA3ATENbCTBO.

111.7.3. Conepxxanue ooyuenus B 11 kmacce.

111.7.3.1. Ywucna v BIYUCICHUS.

HartypanbHbie u nienbie uncina. [Ipu3Haku 1eTMMOCTH LEJbIX YHUCEIL.

CreneHb ¢ pallMOHAIBLHBIM TTOKa3zaTeraeM. CBOMCTBA CTEICHH.

Jlorapudm gncna. JleciTHaHbIe U HATYypaIbHBIC JTOTAPU(MEI.

111.7.3.2. VYpaBHEHHs U HEPABEHCTBA.

[IpeoOpa3zoBaHue BbIpaXXEHUI, COAEPKAUX JIOTapU(MBI.

[IpeoOpa3oBaHue BBIPAXKEHUM, COJAEPKAIIUX CTEHNEHU C palUOHAILHBIM
MTOKA3aTEJIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenbHbIC YPABHEHHS U HEPABEHCTRBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JIMHEHMHBIX ypaBHEHMH. PelieHne NpUKIaAHBIX 3alad C IMOMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHECHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHeHue ypaBHEHHMH, CUCTEM W HEPABEHCTB K PEIICHUID MAaTEMaTHYECKUX
3a/1a4 ¥ 337249 U3 Pa3INYHbIX 00J1aCTel HAYKW U PEaTbHOM KU3HHU.

111.7.3.3. ®yHk1uu u rpadukH.

Oyuknus. Ilepuoanyeckne pyHkuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIUH.
MakcuMyMbl 1 MUHUMYMbI QpyHKIIMH. HanOosnbIiiee 1 HauMeHblliee 3HaueHne QyHKIUU
Ha MPOMEXYTKE.

Tpuronomerpuyueckne QPyHKIUU, KX CBOMCTBA U IpaUKU.

[TokazarenbHas u jjorapupmMudeckas GyHKIIMH, ©X CBOMCTBA U IpaduKH.

Hcnons3oBanue rpadukoB (YHKIUH ISl PEIICHUS YpaBHEHUM MU JIMHEWHBIX
CUCTEM.

Hcnonb3zoBanue rpadukoB (QYHKIUN JUIsI  UCCIENOBAHUSA TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT TMPHU PEIIEHWH 3a7a4 U3 JPYruxX y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HU.

111.7.3.4. Hayana MmaTeMaTH4E€CKOTO aHAJIA3A.

HenpepoiBubie GyHKIIMU. MeTo MHTEpBANIOB ISl PEIICHUSI HEPABEHCTB.



[TpousBoanas ¢pynkiuu. ['eomerpudeckuii U GU3HMUECKUI CMBICT TTPOU3BOTHOM.

[TpousBoanbIe d1eMeHTApHBIX (yHKIMA. DOPMYITBHI HAXOXKIACHHS TPOU3BOIHON
CYMMBI, TPOU3BEACHUS U YaCTHOTO (DYHKITHIA.

[IpumeHeHne NpPOM3BOJHOM K MCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTb M
sKcTpeMyMbl. HaxoxaeHne HamOOJbLIIEro M HAaMMEHbLIEro 3HAauyeHusd (PYHKIUU Ha
OTpE3KE.

[IpuMeHeHUe TPOU3BOJHON IS HAXOXKACHUS HAWUJY4IIETO PEIICHUS B
NPUKIAJAHBIX 3a/layax, JJig ONpEIENIeHUs] CKOPOCTH Mpolecca, 3aaHHOro (hopmysioi
WU TpauKoM.

[TepBooOpa3znas. Tabnuiia mepBooOpa3HBIX.

WuTerpan, ero reomerpuieckuii U GU3NUECKUil CMBICI. BbrunciieHre nHTerpana
o ¢opmyne Hprotona-Jleitouura.

111.7.4. [InanupyeMble TMpeAMETHBIC pe3yJIbTaThl OCBOCHHUS (heaeparbHON
paboueii mporpaMMbl yaeOHOTO Kypca « Anrebpa U Havajia MaTeMaTHIeCKOTO aHaTnu3a»
Ha YPOBHE CPEAHET0 00I1ero 00pa3oBaHuUs.

111.7.4.1. IlpenmeTHble pe3yJbTaThl MO OTAEIBbHBIM T€MaM Y4eOHOro Kypca
«Anrebpa u Havajia MatemaTuuyeckoro aHanusa». K koniyy 10 kriacca oOyuaromuiics
HAy4YUTCS:

111.7.4.1.1. Yucna v BEIYUCTCHUS:

ONEPUPOBATH  IMOHATUSMU:  PAUUOHAIBHOE MW  JICUCTBUTEIBHOE  YMHCIIO,
OOBIKHOBEHHAS U JECATUYHAsS APOOb, MPOIICHTHI;

BBITIOJIHATD apu(METUUYECKUE OTEPALUU C PAlMOHATBHBIMUA U I€HCTBUTEIILHBIMU
YUCJIaMu;

BBITIOJIHATG TPUOTMKEHHBIC BBIUMCICHUS, HCIIONB3Ys TMpaBUiia OKPYTJICHUS,
JieaTh MPUKUIKY U OLIEHKY PEe3yJIbTaTa BbIUYMCICHUI;

OTIEpUPOBATh MOHATUSMH: CTEMEHb C IEIBIM TOKa3aTeneM, cTaHaapTHas (Gopma
3aIIMCU  JCUCTBUTENIBHOTO YMHCJIA, KOPEHb HATYpPaJbHOM CTEIIEHH, HCIIOJIb30BaTh
NOAXOASIIYI0 (OpPMYy 3amUCH ACHCTBUTENBHBIX YHUCEN JJIA PEIIEHUs MNPaKTHYECKUX
3a/1a4 U NPEJCTABIICHNS JaHHBIX;

ONEPUPOBATH MNOHATUAMH: CHHYC, KOCMHYC M TaHI'€HC ITPOM3BOJIBHOIO YTIJa,
UCIIOJIb30BaTh 3aIMCh IMPOMU3BOJILHOTO YyIJIa 4epe3 OOpaTHble TPUTOHOMETPUYECKHE
GbyHKUIHUU.

111.7.4.1.2. YpaBHEHUs 1 HEPABEHCTBA!

ONEPUPOBATh TMOHATUSAMM: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, IIEJIOE,
palMOHAIIBHOE, UWPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHHE;

BBITIOJIHATH MIPeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAKEHHM W pEIIaTh
TPUTOHOMETPUUECKUE YPABHEHUS;



BBITIOJIHATH MPe0oOpa3oBaHMs IENbIX, PAIMOHATBHBIX W HUPPAMOHATBHBIX
BBIPAXKEHUI W pEIIATh OCHOBHBIE THUIIBI IIEJbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB;

MPUMEHSTh YPaBHEHUS U HEPABEHCTBA JJISl PEIICHUS MAaTEMATHUYECKUX 3a/lady U
3aJla4y U3 pa3IuvHbIX 001acTel HAYKH U peaibHOU KU3HH;

MOJIEJIMPOBATh peajbHbIE CUTYAI[MU HA SA3BIKE alreOpbl, COCTaBIATh BhIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA MO YCJOBHUIO 3a/1ayd, UCCIEN0BATh MOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM armapara ajareopsl.

111.7.4.1.3. ®yHxuuu u rpaduKu:

OTepUPOBaTh TMOHATUSAMU: (YHKIMS, CHOCOOBI 3anaHus (YHKIHUHU, OO0JaCTh
OTIPEJICIICHHS] U MHOXKECTBO 3HaUEHUN QPYHKIUH, TpaduK QyHKIUU, B3aUMHO 0OpaTHBIE
dynxmy;

OTIEpUPOBATh TMOHATUSIMH: YETHOCTh M HEUETHOCTh (PYHKIUHU, HYIU (PYHKIIUH,
MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

WCIIOJIB30BaTh Tpaduku QyHKIIUN TS pEIICHUS] YPaBHCHH;

CTPOUTh M YMTATh TpaUKW JIMHEWHONM (QYHKUUHU, KBAAPATUYHON (DYyHKIMH,
CTENEHHOW (PYHKIMU C 1IEJIBIM NTOKA3aTeNeM;

UCIOJIb30BaTh Ipadpuku pyHKIMI A1 UcCcaeq0OBaHUs TPOLIECCOB U 3aBUCUMOCTEN
MpU PEIICHUHU 3aJlad U3 JPYTHX YYEOHBIX MPEIMETOB U peaJbHOM KU3HH, BHIPAKATH
dbopMynamMu 3aBUCUMOCTU MEK/y BEJIMYMHAMU.

111.7.4.1.4. Hayana maTeMaTH4ECKOT0O aHaIn3a:

ONEPHUPOBATH OHATUSMU: MOCJIeIOBATENBHOCTD, apu(MeTUYECKAS

Y TEOMETPUYECKast IPOrPECCUU;

ONepUpOBaTh  MOHATHUSMHU:  OECKOHEYHO  yObIBaromiasgs  reoMeTpuyueckas
nporpeccusi, CcyMMa O€CKOHEUHO YObIBaroIlel reoMEeTpUUecKON MPOrpeccuu; 3a1aBaTh
MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCO0aMU;

MCIIOJB30BaTh CBOMCTBA IIOCJIENOBATEIBHOCTEM W NIPOTPECCUU I PEIICHUS
peabHbIX 337a4 PUKIIATHOIO XapaKTepa.

111.7.4.1.5. MHOXkecCTBa U JIOTHKA:!

ONEepUpOBaTh MNOHATUSAMHU: MHOXECTBO, OINEpalMud HAaJ  MHOXKECTBaMHU;
UCIOJIb30BaTh TEOPETHKO-MHOXXECTBEHHBIN — ammapaTr JUuisl ONMCAHUS  PealIbHbIX
MPOLIECCOB U SIBJICHUM, IPYU PEUICHUU 3a]]a4 U3 APYTHX yYeOHBIX IPEAMETOB;

ONEPHUPOBATH NOHATUSAMM: ONPENEIICHUE, TEOPEMA, CIEACTBHE, 10KA3aTEIbCTBO.

111.7.4.2. TlpeameTHble pe3yibTaThl IO OTIEIBHBIM TeMaM y4eOHOro Kypca
«Anrebpa u Havana matemaTudeckoro ananusa». K koniy 11 kmacca oOyuwaromuiics
Hay4YUTCS:

111.7.4.2.1. Yncna v BBIYUCIEHUSA:



OMEPHUPOBATH MOHATUSIMU: HATypaJbHOE, LEJI0€ YUCIIO, UCIOIb30BaTh MPU3HAKU
JETUMOCTHU EIbIX YUCEN, PA3JIOKEHUE YUCIA HAa MPOCThIE MHOXHUTEIU JJIs PEIICHUs
3az1adg;

OIEpUPOBATh MOHATUEM: CTENEHb C PAallMOHAIbHBIM IOKA3aTEJIEM; ONEPUPOBATH
MOHSATUSIMU: JIoTapu(M YKcIia, TeCATUUHbIC U HATYPaIbHbIE JIOrapu(MBbl.

111.7.4.2.2. YpaBHEHHS U HEPABEHCTBA!

MPUMEHSITh CBOWMCTBA CTEMEHU IJis MpeoOpa3oBaHMs BBIPaKEHUMN, ONEPUPOBATH
MOHSATUSIMU: TIOKa3aTeJIbHOE YpaBHEHHWE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
MOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBINIOJIHATh ~ MPeoOpa3oBaHUsl  BBIPAKEHHUM,  COAEp)KaIUX  JIOTapu(MBbl,
OTEepUPOBaTh TOHATHIMHU: JIOTapU(PMUUYECKOE YpPAaBHEHHE U HEPABEHCTBO, peIIaTh
OCHOBHBIE TUITBI TOTapU(MUUECKUX YpaBHEHUN U HEPABEHCTB;

HaXOJUTh PEIICHUS] TPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPHUPOBATH TMOHATUSIMU: CHUCTEMA JIMHEWHBIX YpPAaBHEHUHW U €€ pEeIlICHUE,
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUM JIJIsl pEIICHUS MPAKTUYECKUX 3a/1ady;

HaxXOJUTh PEIICHUS MPOCTEHIINX CUCTEM W COBOKYMHOCTEH pallMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB;

MOJICTMPOBATh PEAIbHBIC CUTYAllUH HA S3bIKE ajareOpbl, COCTABIATh BhIpAKEHUS,
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIIOBUIO 3aJ]a4M, HCCIIEIOBATh MOCTPOEHHBIE
MOJIENIM C UCIIOJIb30BAaHUEM anmapara ajareOpsbl.

111.7.4.2.3. ®yHxuuu u rpaduku:

ONEPUPOBATH HOHATUSMU: epuoaNIeCKast byHKUHA, MIPOMEKYTKHU
MOHOTOHHOCTH (PYHKIIMH, TOYKH dKCTpeMyMa (YHKIIMHU, HAauOoJIblliee U HaMMEHBIIIEE
3HaueHusa (DYHKIIMM HA MPOMEXYTKE, MCIIONB30BaTh UX IS MCCIENOBaHUSA (DYHKIIUH,
3aJlaHHOM TpadUuKoOM;

OTIepUPOBaTh TMOHATHUSAMU: TpadUKH TOKA3aTeIBHON, JOrapuPMUIECKON U
TPUTOHOMETPHUUYECKUX (YHKIHHA, W300pakaTh WX HA KOOPAWHATHOW ITUIOCKOCTH U
UCIIOJIb30BaTh JJIsl PEIICHUs] YPABHEHUN U HEPABEHCTB;

M300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKU JIMHEHHBIX ypaBHEHUH U
WCIIOJIb30BaTh UX JJIs PEIICHUS CUCTEMBbI JIMHEHHBIX YPaBHEHU;

UCIOJIb30BaTh Ipaduku QyHKIMI A1 UccaeqoBaHUs POLIECCOB U 3aBUCUMOCTEN
U3 IPyTUX YYEOHBIX JUCIUIUINH.

111 JI.4.2.4. Hauana MaTreMaTUYECKOr0 aHAIN3a:

OTepUpOBaTh TMOHATUAMH: HENpepbIBHAS (DYHKIUS, MPOU3BOAHAS (PYHKIIUH,
UCIIOJIb30BaTh TCOMETPUUYECKUM W (PU3WYECKUI CMBICI MPOU3BOIHON JUIsl PEIICHMUS
3a/ay;

HAXOJUTh TPOU3BOJHBIC JJIEMEHTAPHBIX (PYHKIIUN, BBIYUCISTH MPOU3BOIHBIC
CYMMBI, TPOU3BEACHUS, YaCTHOTO (DYHKIIHIA,



WCIIOJIB30BaTh MPOU3BOJIHYIO JUISl UCCIeAOBaHUS (YyHKIIMM HA MOHOTOHHOCTH U
AKCTPEMYMBI, TPUMEHSTH PE3YJIBTATHI UCCIIEIOBAHUS K TIOCTPOCHHIO TPA(UKOB;

UCIIOJIb30BaTh MPOU3BOJAHYIO JUISl HAXOXJCHUS HAWIYYIIETO pEIICHUS B
MPUKJIIAJIHBIX, B TOM YKCJI€ COLIMAIbHO-3KOHOMHYECKHUX, 3a/1auax;

ONEepUpPOBATH  MOHATUSMH:  TepBoOOpa3Hass W HUHTErpaj,  IOHUMATh
reOMETPUYECKU U (PU3UUECKUIN CMBICI MHTErpaa;

HaxXOJUTh NEPBOOOPA3HBIC DJIEMEHTAPHBIX (DYHKIIUNA, BHIYUCISATh UHTETPA

no ¢popmyne Hototona-Jlenonuna;

pemarh NpUKIaAHbIE 3aJayd, B TOM YHCIE COLHAIBHO-3KOHOMHYECKOTO H
bu3nyuecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaTU3a.

111.8. ®enepanbHas pabodas mporpamMma ydeObHoro Kypca «I eomeTpusi».

111.8.1. [TosicHuTenbHas 3anucka.

111.8.1.1. BaxHocTh y4eOHOr0 Kypca T€OMETPHH Ha YPOBHE CPEAHETrO 00IIero
oOpa3oBaHus OOYCJIOBJICHA TMPAKTUYECKOW 3HAYUMOCTBIO METANMpEJAMETHBIX M
MPEIMETHBIX pPE3yJbTaTOB OOY4YEHUS] TEOMETPUUM B HANPABJICHUH JAYHOCTHOTO
pa3BuTua  oOyuwarommuxcsi, (QopMmupoBaHus  (YHKIHUOHAIBHOM  MaTeMaTUYECKOU
IPAaMOTHOCTH, WU3YYEHHS JAPYrUX Y4YEOHBIX IUCHUIUIMH. Pa3BuTne y o00ydaronimxcs
MPaBWIbHBIX TPEACTaBICHUM O CYIIHOCTH M TMPOUCXOKICHUU T'C€OMETPUUYECKUX
aOCTpaKklUii, COOTHOIIEHUH PEATHbHOTO U HACATBHOTO, XapaKTepe OTPaKCHUS
MaTeMaTU4YeCKONW HAyKOW SIBIGHUM M MPOIIECCOB PEabHOTO MHUPA, MECTE T€OMETPUH B
CUCTEME HAyK M POJM MATEMaTUYECKOrO0 MOJEIMPOBAHUS B HAYYHOM IO3HAHWHU U B
MPaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUSI OOyUYaIOIIMXCA, a
TaK)Ke KaueCTB MBIIIUICHHS, HEOOXOUMBIX JUIsl aJIallTalldd B COBPEMEHHOM OOIIIECTRE.

111.8.1.2. T'eomerpust siBisieTcs OAHUM W3 0a30BBIX IPEIMETOB Ha YPOBHE
cpenHero obmero oOpa3oBaHMs, TaKk Kak 00€CIeYMBaeT BO3MOXKHOCTh M3YUEHHUS Kak
JUCHUUIUIMH €CTECTBEHHO-HAYYHOU! HAIMPABJICHHOCTH, TaK U TYMaHUTapPHOM.

111.8.1.3. Jlormdyeckoe  MbIIUIEHHE,  (QOPMHUpPYEMOE  MpPU  H3YUYEHUU
00y4YaromuMHCsl TOHSTUUHBIX OCHOB I'€OMETPUU U MOCTPOCHUM IIEMOYKH JIOTMYECKUX
YTBEPXKJCHUU B XOJI€ pEUICHUS TEeOMETPUUECKUX 3ajJlady, yYMEHUE BBIJIBUTATh U
OMpoBEpraTh THUIOTE3bl HEMOCPEJICTBEHHO HWCMOJB3YIOTCA TIPU pEUIeHUH 3ajad
€CTECTBEHHO-HAYYHOTI'O IIMKJIA, B YACTHOCTHU U3 Kypca hU3UKH.

111.8.1.4. OpueHtanus 4ejoBeKa B MPOCTPAHCTBE - YCIOBUE €r0 COLUAIBHOTO
ObITHS, (pOpMa OTPAKEHUSI OKPYXKAIOLIETO MHUpPA, YCIOBUE YCHEIIHOIO MO3HAHUS U
aKTUBHOIO TMpeoOpa3oBaHus JEHCTBUTEILHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEAMHSET pa3Hble BBl Y4eOHOW W TPYJAOBOW NEATEIHLHOCTH, SIBISETCS
OTHUM H3 TPOPECCHOHATIBHO BAXKHBIX KayeCTB, IOATOMY aKTyallbHa 3ajada
dbopMupoBaHusa y 00y4YarOIIUXCA MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIHOCTU
00pa3HOTO MBINUICHUS - CYIIECTBEHHOTO KOMIIOHEHTAa B TOJTOTOBKE K MPAKTHYECKOU
NEATEeIbHOCTU 110 MHOTUM HAaIPaBJICHUSIM.



111.8.1.5. Ilenp ocBoeHuss mporpaMmbl ydeOHOTO Kypca «['eomerpus» Ha
06a30BoM ypoBHE OOydYeHHsS - 0O0IIeo0pa3oBaTEIbHOE W OOIICKYJIBTYPHOE DPAa3BUTHE
oOyuaronmxcs 4depe3 oOecreueHUe BO3MOXNKHOCTU MPHUOOPETEHUS M HCIOJIb30BAaHUS
CHUCTEMAaTUYECKUX T€OMETPHUUECKUX 3HAHUM W ACUCTBUN, CHEHU(PUUYHBIX T'€OMETPUH,
BO3MOYXHOCTH YCHEIIHOIO MPOAOKEHUS O00pa30oBaHUSl MO CHELHAIBHOCTSAM, HE
CBSI3aHHBIM C MPHUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

111.8.1.6. IlpuopuTeTHbIMU  3aJa4amu OCBOCHUS  y4eOHOro Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10-11 kitaccax siBisitoTCs:

dbopMHpoBaHUE TPEACTABICHUS O TE€OMETPUM KaK YaCTH MHUPOBOW KYJIbTYpHI U
OCO3HaHHE €€ B3aMMOCBS3U C OKPYXKAIOIUM MUPOM;

dbopMHpoBaHUE TPENCTABICHNS O MHOTOTPAaHHMKAaX M TejlaxX BpaIIeHUS Kak O
BOKHEUIITUX MATEMAaTHYECKUX MOJIETISX, TTO3BOJISIFONINX OMUCHIBATh U M3y4aTh pa3HbIC
SIBJICHUS] OKPY>KaIOILIEro MUPA;

dbopMupOBaHHE yYMEHHS pPAaCIO3HABaTh Ha YEPTEXKaX, MOJCIAX M B pEalTbHOM
MHUpPE MHOTOTPaHHHUKH U TeJia BpalleHHUS,

OBJIAJICHUE METOJAMHM pELIEHUs 3a/Jady Ha TMOCTPOCHHUS Ha H300paXKEHUAX
POCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHHEe  yMEHHUS  ONEPUPOBATh  OCHOBHBIMH  TIOHATHUSMU O
MHOTOTPaHHHUKAX U TellaX BPAIICHHUS U UX OCHOBHBIMHU CBOMCTBAMU;

OBJIaJICHUE alTOPUTMaMU pEUIeHUs OCHOBHBIX THUIIOB 3ajaad, (opmupoBaHue
YMEHUSI TPOBOAUTH HECIOXKHBIE JIOKa3aTelIbHbIE PpACCYXICHHUS B XOJE pEHICHUS
CTEPEOMETPUUECKUX 3a/a4 U 33J1a4 C MPAKTUUYECKUM COJIepKaHUEM;

pa3BUTHE MHTEJUIEKTYalIbHBIX U TBOPYECKMX CIOCOOHOCTEN 00ydarommxcs,
MO03HABATENLHON aKTUBHOCTH, UCCIIEIOBATEIHLCKUX YMEHUH, KPUTHUYHOCTH MBIIIICHUS;

dbopMupoBaHre (QYHKIMOHAIBHONH TPaMOTHOCTH, PEJIEBAHTHOM TI'€OMETpPHUU:
YMEHHME pAclo3HaBaTh MPOSBICHHUS TCOMETPUUECKUX TIOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEW B pEabHbIX JKU3HEHHBIX CHUTYallUsIX M TpPH H3yUYEHUU JIPYTHX
y4eOHBIX NMPEIMETOB, NPOSBIECHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYIIHUPOBATH
UX Ha SI3bIKE TEOMETPUU U CO3/IaBaTh TEOMETPHUECKUE MOEIN, TPUMEHATh OCBOCHHBIN
TE€OMETPUYECKUN  ammapaTr JUis pPelIeHUs MPaKTUKO-OPHEHTHPOBAHHBIX — 3ajad,
UHTEPIIPETUPOBATH U OIICHUBATH MOTyYCHHBIE PE3YJIbTATHI.

111.8.1.7.  OTnuuuTeabHOM OCOOCHHOCTHIO MPOTrpaMMbl IO T€OMETPUU
SBIIETCS BKJIIOYEHUE B KypC CTEPEOMETPUHU B Hayalle €ro M3y4eHHs 3ajJad, pelraeMbIx
HAa ypOBHE MHTYWUTHMBHOIO TIO3HAHUS, W ONpeeiAEHHbIM 00pa3oM OpraHU30BaHHAS
paboTa HajJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO U MPOCTPAHCTBEHHOTO
MBILUICHUS, CTUMYJUPYET MPOTEKaHHWE HWHTYUTUBHBIX IPOLIECCOB, MOTHUBHPYET K
JaJbHENIIIeMY U3yUEHUIO MpeIMETa.

111.8.1.8. IIpeanourenrie OTHAETCA HATISJHO-KOHCTPYKTUBHOMY  METOY
0Oy4eHHsI, TO €CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEM OCHOBE HEIOCPEICTBEHHOE



OTHOILIEHHE K MPEIMETHO-MPAKTUYECKON AesITeNbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX
MIPEICTABIICHUN y OOYJarOIINXCS B KypCce CTEPEOMETPUU MPOBOJAUTCS 32 CUET PEIICHHUS
3alad  Ha CO3/JaHWE MPOCTPAHCTBEHHBIX OOpa30B ¥ 3ajad Ha OIEPUPOBAHUE
MPOCTPAHCTBEHHbIMU oOOpa3zamu. Cosznanue oOpa3za MPOBOJAUTCA C HUCIOIb30BAaHUEM
HarJISIAHOCTH, a ONEpPUpPOBAHUE O0pa30M - B YCIOBUSX OTBJICUYEHUS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €ro UCXOTHOTO COACPKAHMUS.

111.8.1.9. OcCHOBHBIMH  COJACP)KATEJIbHBIMU  JIMHUSIMH  Y4e€OHOTO  Kypca
«I'eomeTpus»

B 10-11 knaccax sBusroTCA: « MHOrorpaHHukn»,  «lIpsiMble 1 IOCKOCTH

B IpocTpaHcTBe», «Tena BpameHus», «Bekropel © KOOpIWHATHI B
MpOCTpaHCTBE».  DPOpMHUPOBAaHUE  JIOTUUECKUX  YMEHUW  pacrpenenserca Mo
COJIep>KaTeNIbHBIM JIMHUSIM M TI0 ToJaM OOYy4YeHHUsI Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHUsI.

111.8.1.10. Comepxanne  00pa3oBaHMs, COOTBETCTBYIOIIEE  MPEIMETHBIM
pe3yabTaraM OCBOCHHUSI MPOTPaMMbl IO TEOMETPHUH, pacCHpeiea€HHbIM IO TojaM
o0y4eHUs, CTPYKTYPUPOBAHO TaKUM O0Opa3oM, 4YTOObI OBJIAJCHUE TE€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMHU OCYIIECTBIISIOCh MOCIEI0BATEIbHO M TMOCTYHaTeIbHO, C
coOJII0ICHUEM TMPUHIIUNA TMPEEMCTBEHHOCTH, YTOOBl HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIIlyI0 CHCTEeMY TE€OMETPUYECKUX NPEACTaBICHUM OOYyUYalOIIMXCs, paclupss u
yriyostsist €€, 00pasysi IpOYHbIE MHOKECTBEHHBIC CBSI3H.

111.8.1.11. OO6miee yncao0 4acoB, PEKOMEHIOBAHHBIX MJIs M3Y4YEHHUS y4eOHOro
kypca «['eomeTpusi» - 102 gaca: B 10 kiacce - 68 gacoB (2 yaca B Henento), B 11 kiacce
- 34 yaca (1 yac B HezeO).

111.8.2. Conepxanue ooyuenus B 10 kiacce.

111.8.2.1. IIpsiMble ¥ TIIIOCKOCTH B IIPOCTPAHCTRBE.

OcHoOBHbIEC TIOHAITUS cTepeoMeTpuu. Touka, mpsmasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMATHYECKOM TTOCTPOSHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX.

B3anuMmHOEe pacnosjokeHue MpsIMbIX B  MPOCTPAHCTBE: MEPECEKAIOITUECH,
napajuielibHble U CKpeliuBaronuecs npsameie. [lapanneabHOCTh NPSMBIX U TJIOCKOCTEN
B TMPOCTPAHCTBE: MapajlieJbHbIE NPsMbIE B MPOCTPAHCTBE, MapauICIbHOCTh TPEX
NPSIMBIX, TMApaUICIbHOCTh MPSIMOM W TUIOCKOCTH. YTJbl C COHalpaBJICHHBIMU
CTOpPOHAaMH, YroJl MEXIy HpsMBIMA B HpOCTpaHCTBE. llapamienbHOCTH IUIOCKOCTEM:
napajuielibHble IJIOCKOCTH, CBOMCTBa MapajiedbHbIX IUIOCKocTel. [Ipocreiimue
MPOCTPAHCTBEHHbIE (UTYpPhl Ha TUIOCKOCTH: TETpadJp, KyO, mMapaienenumne,
MMOCTPOCHUE CCUCHUU.

[leprieHIUKYJISIPHOCTh MOPSIMOM M TUJIOCKOCTHU: MEPIEHAUKYJISIPHBIE MpPSIMbIE B
MPOCTPAHCTBE, MPsMbIC MAapAJJICIbHbIE U MEPHNEHIUKYJISIPHbIE K TUIOCKOCTH, MPU3HAK
NEPIECHINKYJIIPHOCTA NPSAMOM M IUIOCKOCTH, TEOpEMa O NPSIMOM NEPHEHIUKYJIIPHOU



IJIOCKOCTHU. YTJbl B IPOCTPAHCTBE: YIrOJ MEXAY NPSMOW U IUIOCKOCTBIO, IByTPAaHHBIN
yroJl, JTMHEHHBIN yTroj ABYrpaHHOro yria. [leprneHIuKyisip 1 HaKJIOHHBIE: PACCTOSTHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 TJIOCKOCTH, MPOEKIUa PUTyphl Ha
MJIOCKOCTh. [lepneHauKyIIspHOCTh TUIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX
mIockocTer. Teopema o TpEX MEPHEHIUKYISPaXx.

111.8.2.2. MHOrorpaHHuKH.

[loHATHE MHOTOTpaHHUKA, OCHOBHBIC DJIEMEHTHl MHOTOTPAHHUKA, BBIMYKIIbIE U
HEBBINTYKJIBIE MHOTOTPAHHHMKH, pa3BEPTKAa MHOrorpaHHuka. llpusma: mn-yronbpHas
pU3Ma, TPaHu U OCHOBAHUS MPU3MBI, MpAMasi U HAKJIOHHASI MPU3MBbI, OOKOBAs U MOJIHAS
MOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, NpsAMOYTOJIbHBIM MMapajUIeNeNUIe] U €ro
cBoiicTBa. [lupamua: n-yronpHasi nmupaMu/ia, TPaHU U OCHOBAHUE TTUPAMUJIbI, OOKOBas
U TOJHAsl MOBEPXHOCTh MUPAMUIbI, MPABUIbHASA U YCEUEHHAs MUpPaAMHA. DJIEMEHTHI
npu3Mbl U nupamMuibl. [IpaBuibHblE MHOTOIPAHHUKH: TOHSTHE MPABUIBLHOTO
MHOTOTPaHHUKA, TNpaBUJbHAs TMpuU3Ma W NpaBUJIbHAs NHpaMUAa, IpPaBUIbHAs
TpeyrojbHas NMUpaMuaa U MpaBWIbHBIN TeTpadip, Ky0. [IpencraBienue o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadJIp, N0JeKadAp U ukocadap. CeueHus Mpu3Mbl U MUPAMUJIBI.

CummeTrpuss B TMPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIIBHO TOYKH, MPSIMOH,
MJIOCKOCTU. DJIEMEHThl CUMMETPHUHM B MHUpaMHUAax, Hapajljieienurenax, MpaBUIbHBIX
MHOT'OTpaHHUKAX.

Brluncnenue 371€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yribl. [Liomaas
OOKOBOM MOBEPXHOCTH U TMOJHON MOBEPXHOCTU MPSIMON MPU3MBI, TUIOIAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMO Mpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPaBUJIbHOW MHPAMHUBI, TEOPEMA O IUIOMIAA YCEUYEHHOW MHUPAMUJBIL.
[Tonsarue 06 06béMe. OOBEM TUPAMHUJIBI, TTPU3MBL.

[Tomo6upie Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY — IIIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJL.

111.8.3. Copnepxxanne obyuenus B 11 kiacce.

111.8.3.1. Tena BpameHus.

[{unuuapuyeckass MOBEPXHOCTh, 00pazyronue HUIUHIPUIECKON MMOBEPXHOCTH,
OCh LMJIMHJPUYECKOU MOBEpXHOCTH. L{UmuHIp: OcHOBaHUS M OOKOBas MOBEPXHOCTH,
oOpa3symoIiasi ¥ oCh, IJI0IIAIb OOKOBOW U MOJTHON MOBEPXHOCTH.

KoHnueckass TOBEPXHOCTh, O0O0pa3ylolue KOHUYECKOM IMOBEPXHOCTH, OCb U
BEpIIMHA KOHMYECKOW moBepxHocTH. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yromas U
OCb, TUJIONIAJh OOKOBOW M TOJIHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pasyroliue u
BBICOTA, OCHOBaHMS U OOKOBAsi IOBEPXHOCTb.

Chepa um map: ueHTp, pamudyc, AUamMeTp, IUIONIAJb IOBEPXHOCTH CQEPHI.
B3aumHoe pacmonoxenue cepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
TJI0IA b CEepPHI.

N3o0paxeHue Tel BpallleHHs Ha TUI0CKOCTH. Pa3BEépTKa WIMHAPA U KOHYCA.



KoMOuHaiuy ten BpaiieHus U MHOTOTPAHHUKOB. MHOTOTpPaHHHK, OMHCAHHBIN
okoJ1o cdepsl, chepa, BNUCAaHHAS B MHOTOTPAHHHK, WJIH TEJIO BPAICHUS.

[Tonsitue 06 o6bEMe. OcHOBHBIE CBOWCTBAa 00BEMOB Ten. Teopema 00 o0BEME
NPSMOYTOJIBHOTO Mapajuieienuneaa u ciaeAcTBus u3 He€. O0bEM LMIMHApA, KOHYcCA.
O0BEM mapa u mwionEaas chepsl.

[logoOuble Tenma B mpocTpaHcTBe. COOTHOILIGHUS MEXAY IUIOMIAAsSMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenust uunuHapa (MapawieJbHO U MEPIEHIUKYJSPHO OCH), CEYEHHs] KOHYyca
(mapasuiebHOE OCHOBAHMIO M MPOXO/ISIIEe Yepe3 BEpUINHY ), CEUSHHUS 111apa.

111.8.3.2. BeKTOpbI U KOOPJAUHATHI B TPOCTPAHCTRE.

Bekrop Ha miockoctd ¥ B mpocTtpaHcTBe. CIIOKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PasnmoxkeHue BEKTOpa MO TpEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno napamienenunena. PemieHue 3agad, CBA3aHHBIX C MPUMEHEHUEM
IpaBUJ IEUCTBUM C BeKTOpamu. [IpsamoyronpHas cucrema KOOPAWHAT B IPOCTPAHCTBE.
Koopaunatel Bektopa. IIpocreiimme 3axaun B KOOpAUHATaX. YTOJI MEXAY BEKTOPaMHU.
CkansipHoe TPOU3BEJICHHE BEKTOPOB. BhluMclieHHE YIIOB MEXIYy MNOpSIMBIMU U
I0CKOCTAMU. KOOp/IMHATHO-BEKTOPHBIN METO/I MPU PEUICHUU T€OMETPUUYECKUX 3aad.

111.8.4. [InaHupyemble NpenMeTHbIE pPe3yiabTaThl OCBOSHUs (enepanbHOU
paboueil mporpaMMbl ydeOHOro kypca «['eomeTpusi» Ha 0a30BOM ypOBHE Ha YpPOBHE
cpenHero oOuiero  o0pa3oBaHUSt OPUEHTHUPOBAHBI Ha  JIOCTH)KEHHE  YPOBHS
MaTEeMaTUYECKOM TPaMOTHOCTH, HEOOXOAMMOTrO HJisi YCHEIIHOTO pEIIeHHs 3aj]ady B
peanbHOM KU3HU U CO3/IaHME YCIOBUM JUTsl X OOIIEKYIbTYPHOTO Pa3BUTHS.

111.8.4.1. TlpenmerHble pe3yNbTaThl MO OTACIBbHBIM T€MaM Y4eOHOro Kypca
«I'eometpus». K koniy 10 kiacca o0yJaroniuiicss HAy4IuTCS:

OMEePHUPOBATH MOHATUSAMHU: TOUKA, IPsIMas, IIIOCKOCTb;

MPUMEHSTh aKCHOMBI CTEPEOMETPUU U CHEACTBUS M3 HUX MPU PEIICHUH
r€OMETPUYECKUX 3a/1a4;

OMEPUPOBATH MOHATUSIMU: MAPALICTLHOCTh M MEPHNEHIUKYJISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJ1accu(uIpoBaTh B3aUMHOE€ PACIOJIOKEHHE  TPSMBIX

U TUIOCKOCTEN B MMPOCTPAHCTBE;

ONEPUPOBATH TOHSATUSIMU: JIBYTpaHHBIN yTOJ, TPaHW JABYTPAHHOIO yrja, pedopo
JIBYTPAHHOTO yTJIa, JUHEWHBIA YroJl IBYTPaHHOTO yIJIa, rpagycHas Mepa JBYTPaHHOTO
yIiia;

ONEPUPOBATH MOHATHUSAMHU: MHOTOTPAHHHMK, BBINYKJIBIA W  HEBBITYKIIbII
MHOTOTPaHHUK, 3JIEMEHThl MHOTOIPaHHUKA, IPABUIbLHBI MHOTOTPAHHUK;

pacro3HaBaThb OCHOBHbIE€ BHJbl MHOTOTPAHHUKOB (mUpamMuja, mpuU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienune, Kyo);



KJaccu(UIMPOBaTh MHOTOTPAHHHUKH, BBIOWpAass OCHOBAHUS i Kiaccuukanuu
(BBIMTYKJIbIE ¥ HEBBIMYKJIbIC MHOTOTPAHHUKHU, MPABUIBHBIC MHOTOTPAHHUKH, MPSIMbIC U
HAKJIOHHBIE MPU3MBI, TapaljieNIeUIe/bl);

ONEpPUPOBATh TOHATUSAMHU: CEKyIlas IUIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB;
OOBSICHATh TMPHUHIUIBI TIOCTPOSHUSI CEUEHUH, HCIONb3Yys METOJ CIIEJOB; CTPOUTH
CEUeHHUs] MHOTOTPAHHUKOB METO/IOM CJIEJIOB, BBITTOJIHATH (BRIHOCHBIE) TNIOCKUE YEePTEKHU
U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

pemiaTh 3a7a4i Ha HaX0XKICHNE T€OMETPUUYECKUX BEIUYHH 110

obpaziam

WIK  alTOpUTMaM, IPUMEHSS U3BECTHbIE AHAIUTUYECKUE  METObI npu

pelieHun

CTaHJAPTHBIX MaTEMaTUYECKUX 3a/1a4 HA BBIUUCIICHHE PACCTOSHUNA MEXIY JByMS
TOYKAMHM, OT TOYKU JI0 IPSIMOM, OT TOUKHU IO IJIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMHUCS

TPSIMBIMU;
penIaTh 3aa91 Ha HaXOXKICHUE TCOMETPUYCCKUX BEIMYUH  TIO0
oOpaziam
WIN  alTOpUTMaM, IPUMEHSS U3BECTHBIC AHAIUTUYECKUE  METOBI npu
peIICHUH

CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXKIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXKIY MPSIMON M TIOCKOCTBIO, MEXKIY TUIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB,;

BBIUMCIISITH OOBEMBI W TUIONIANNA TMOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMmuia) ¢ MnpuMeHeHueM (OpMyJl, BBIYUCIATh COOTHOIICHHUS MEX]y IJIOMAIsIMU
MOBEPXHOCTEHN, 00bEMaMU TT0I0OHBIX MHOTOTPAHHUKOB;

OTIEpUPOBATh MOHATUSIMHU: CUMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U MJIOCKOCTh
CUMMETPHH, IIEHTP, OCh U IJIOCKOCTh CAHMMETPHH (PUTYPHI;

W3BJICKaTh, MpeoOpa3oBBIBATH W  HMHTEPIPETHPOBATH  WHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha 4YepTexax u
PUCYHKaX;

MPUMEHATh TEOMETPUYECKUE (PaKThl IS PEHICHUS CTEPEOMETPUYCCKUX 3ajad,
MPEINOJIaraoIuX HECKOIBKO IIATOB PEIICHHUs, €CIN yCIOBUS MPUMEHEHHs 3aJlaHbl B
sBHOU (popme;

PUMEHSTD pocTeume IPOTpaMMHBIC CpeacTBa U
AJIEKTPOHHO "KOMMYHHKAITMOHHBIE CHCTEMBI ITPH PEIICHUH CTEPEOMETPUICCKUX 3a]1a4;

MPUBOJIUTH MIPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KHU3HHU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

OPUMEHSTh TOJyYEHHbIE 3HAHWS Ha TMPAKTHKE: AaHAIM3UPOBATh pPEaIbHbBIE
CUTyalluM W TPUMEHATh W3Y4YCHHBIC TOHATHUS B TMPOIECCE IMMOMCKA PEIICHUs
MaTeMaTU4IeCKd CHOPMYITHPOBAHHON MPOOIEMBI, MOJICITUPOBATh PEaTbHBIC CUTYAINH



Ha S3bIKE TEOMETPUH, HCCIEN0BATh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
TrE€OMETPUYECKUX TOHSATUI M TeopeM, ammapara aireOpbl, pemarh MPaKTHUYECKHe
3aJ1a4yM, CBSI3AHHbBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEIHYNH.

111.8.4.2. IlpenmeTHble pe3ysbTaThl MO OTAEIBbHBIM T€MaM Y4eOHOro Kypca
«I'eometpus». K koniy 11 knacca oOydarouiuiicss Hay4uTCA:

ONEpUPOBaTh MOHATUAMM: UWJIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroume
UWIMHAPUYECKON TMOBEPXHOCTH, LMIMHJIP, KOHMYECKas MOBEPXHOCThb, OOpa3yrouue
KOHUYECKOM NOBEPXHOCTH, KOHYC, c(hepruyecKkas MoBEpXHOCTb;

pacro3HaBaTh Tejla BpalleHus (LWIMHIp, KOHYC, cepa M 11ap); OOBACHATH
CHOCOOBbI TOJIy4eHHs TeJl BpallleHus; KiacCU(pUUIMpPOBAaTh B3aMMHOE PaCIOJIOKEHUE
cepbl M IJIOCKOCTH; OINEPUPOBATh IOHATHUSMHU: LIAPOBOM CErMEHT, OCHOBaHUE
CErMEHTA, BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAaHWE IIAPOBOIO CJIOSA, BBICOTA
IapOBOTO CJIOS, IAPOBOM CEKTOP;

BBIUUCIISTh 00BEMBI U TUIONIAIM TOBEPXHOCTEH TE BpaILEHUS, TE€OMETPHUUECKUX
TEJ ¢ IpUMEHEeHHEM HOpMYIT;

ONEpUpPOBaTh MOHATUSMH: MHOTOIPAHHMK, BIMCAHHBIA B CEepy M ONUCAHHBIN
okoJ10 cepsl, chepa, BMcaHHAS B MHOTOIPAaHHUK WIH TEJIO BpallleHUS;

BBIUKCIIATh COOTHOIICHHUS MEXIYy IUIOAIIMUA TOBEPXHOCTE U oO0BbEMaMu
IMOJOOHBIX TEN;

U300pakaTth u3yyaeMmMble QUIYpbl OT PYKH M C HNPUMEHEHUEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX

¢buryp: Bux cBepxy, cOOKy, CHU3Yy, CTPOUTh CEUEHUS TEJl BPAILICHUS;

U3BJIEKaTh, HWHTEPIPETHPOBATH U  IpeoOpa3oBbIBaTh  HMH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MNpPEJICTaBICHHYI0 Ha dYepTexax u
PUCYHKaX;

OIIepUPOBaTh NOHATHEM BEKTOP B POCTPAHCTBE;

BBINIOJIHATD JIEUCTBUS CIOXEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YHUCIO, OOBICHATh, KAaKMMH CBOMCTBAMHM OHHU O0JIaJIal0T; MPUMEHATH
IIPABUJIO NIApaJUICIICIIAIIEAA;

ONEepUpPOBaTh MOHATHUSIMH: JEKApPTOBbl KOOPJAWHATHI B IMPOCTPAHCTBE, BEKTOP,
MOJ1yJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJI MEXIAY BEKTOPAMH,
CKaJIIPHOE ITPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBHI,

HaxXOJIUTb CYMMY BEKTOPOB M IIPOU3BEIACHHE BEKTOPA HA YHUCIO, YTOJI MEXIy
BEKTOpaMH, CKAJIPHOE  NPOU3BEACHHE,  PpacCKJIAIbIBaTh  BEKTOp 10  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPAHUHAT; IPUMEHSTh
reoMeTpuyeckue (akThl A PELICHUS CTEPEOMETPUYECKHX 3aJ]1ad, MPEANoIararoninx
HECKOJIbKO IIaroB PELICHHUs, €CIU YCIOBUS IPUMEHEHUS 33/1aHbl B IBHOU (hOpME;



pemiath NPOCTEHIIME TE€OMETPUYECKUE 3aJa4yd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pelaTh 3a/1a4u Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUN U HAXO0XKJICHUE
r€OMETPUYECKMX BEJIMYMH MO 00paslaM WM aJIrOpuTMaM, MPUMEHSS HW3BECTHBIE
METO/Ibl IPH PELIEHUH CTAHIAPTHBIX MaTEMAaTUYECKUX 3a/1aY;

MPUMEHSTh npocTeime IpOrpaMMHbIE CpelcTBa U
AIIEKTPOHHO "KOMMYHHUKAI[MOHHBIE CUCTEMBI MPU PEIIEHUH CTEPEOMETPUUECKUX 3a/1ay;

IPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJE U KU3HHU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

OPUMEHATh TOJYYEHHbIE 3HAHUS Ha TMPAKTHKE: AaHAJIM3UPOBATh pPeallbHbIE
CUTyallud W MNPHUMEHATh W3YUYCHHBIC IIOHATHUS B IPOLECCE I[IOMCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYITHUPOBAHHON MPOOJIEMBI, MOJIEITUPOBATh PeabHbIC CUTYAIHH
Ha S3bIKE TEOMETPUH, HCCIEN0BATh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM
T€OMETPUYCCKUX TOHATHH M TEopeM, armapara aireOpbl, pemarh MNPAKTHYECKHe
3aJ1a4yM, CBSI3AHHbBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIMYNH.

111.9. denepanpHas pabouas mporpamMma ydeOHOro kKypca «BepodaTrHocTe u
CTaTHUCTHKA.

111.9.1. [TosicHuTenbHas 3amnucka.

111.9.1.1. VYueOHbIi1 kypc «BepoATHOCT, M CTATUCTHUKA» 0a30BOrO YPOBHS
ABIIAETCS MPOAOKEHUEM W PAa3BUTHEM OJHOMMEHHOTO ydyeOHOro Kypca ©0a30BOro
YPOBHSI OCHOBHOTO 00IIero oOpa3oBaHusA. YUeOHBbIM Kypc TMpeaHa3HayeH IS
dbopMupoBaHusa y OOYy4YaOIIUXCS CTAaTUCTUYECKOM KYJIbTypbl M TMOHHUMAHUS POJIU
TEOpUM BEPOATHOCTEH KaK MATeMAaTHUYE€CKOTO MHCTPYMEHTA JJisi U3YUCHHUS CIIyYaHBIX
COOBITHI, BETWYMH U TporeccoB. [lpu m3ydeHun ydeOHOTO Kypca oboramiarorcs
OpEICTaBICHUs OOydYaloluXcs O METoJaX MCCIEJOBaHUS HW3MEHYMBOTO MHDA,
pa3BHBAETCS TMOHUMAHHWE 3HAYMMOCTH H OONIHOCTH MAaTEMAaTHYECKHX METOJIOB
NO3HAHUA KAk HEOThEMJIEMOM YacTH COBPEMEHHOIO  €CTECTBEHHO-HAay4HOIO
MHUPOBO33PEHUS.

111.9.1.2. Conepxxanue yueOHOr0 Kypca HalpaBJIeHO Ha 3aKpEIyICHUE 3HAHUMH,
MOJIYYEHHBIX MPU U3YYCHUHU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U Ha
pa3BUTHE MPEACTABICHUNA O CIyYailHbIX BEJIMYMHAX M B3aUMOCBSI3AX MEXIYy HUMHU Ha
BAXHBIX MpUMEpax, CIOKEThl KOTOPBIX TMOYEPIHYThl M3 OKpy’Kawliero mupa. B
pesyibTaTe y oOydaroumxcsl OJDKHO ChOpMHpPOBATHCA MPEACTABICHHE O Hambosee
YHIOTPEOUTENbHBIX U OOIIUX MAaTEMATUYECKUX MOJIENSAX, UCIIONIb3YyEMBIX JJIs OMUCAHUS
aHTPOMOMETPUUECKUX M JEMOrpapUUYECKUX BEIWYUH, MOTPEIIHOCTEH B Pa3IUYHOIO
polla U3MEpEeHMsIX, JIUTEIBHOCTH O€30TKa3HOM padOThl TEXHUYECKUX YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SIBJIEHUI U IIPOLIECCOB B OOILIECTBE.

111.9.1.3. B COOTBETCTBMU C YKa3aHHBIMHU IEISMH B CTPYKType y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTUKa» NJIs YPOBHSI CpeAHEro oOmiero o0pa3oBaHUs Ha



0a30BOM YpOBHE BBIJCIICHBl CIEAYIOIIME OCHOBHBIE COJEP)KATEIbHbIE JIMHHUHU:
«CnyyaitHpie COOBITHSI M BEpPOSTHOCTH», «CiydaiiHble BEJMYWHBI U 3aKOH OOJBIIHMX
YHUCEID.

111.9.1.4. Baxuyro 4yacTb  y4yeOHOro Kypca  3aHUMaeT  HU3y4YEHHUE
Ir€OMETPUYECKOTO ¥ OWHOMHUAJIBHOTO pACIpEAEICeHMd U 3HAKOMCTBO C HUX
HEMPEPbIBHBIMU aHAJIOTaMU - IOKA3aTENbHBIM U HOPMAJIbHBIM pAacpeIeICHUSIMHU.

111.9.1.5. Copepxanune nuuun «CiydaiiHble COOBITUSL U BEPOATHOCTH CIIYKHUT
OCHOBOH Jyisi (OpMHUPOBAHUS MPEICTABICHUN O paclpeeieHU BEPOATHOCTEH MEXKITY
3HAYEHUSAMM CIIyYalHBIX BEJIUYMH, a TAaKXKe 3Ta JIMHHUS HeoOxoauma Kak Oasza ais
U3YYEHUS] 3aKOHA OOJIIUX 4YHCeNl - (PYHJIaMEHTaJbHOTO 3aKOHA, ACHCTBYIOIIETO B
npupose MW OOIIEeCTBE M WMEIOIIEr0 MaTeMaThdeckyio ¢opmanuzanuio. CaMm 3aKoH
OOJBIIMX YHCEN TMpeIaraeTcs B O3HAKOMUTENbHOW ¢GoOpME C MHHHUMAIbHBIM
UCIOJIb30BaHUEM MaTeMaTH4YecKoro popmannsma.

111.9.1.6. Tembl, cBsI3aHHBIE C HEOPEPHIBHBIMU CIyYalHBIMU BEJIMYUHAMH,
AKLEHTUPYIOT BHUMAaHHE 00YYarOIKXCs HA ONMCAHUU U U3YUYEHUH CIIyYailHbIX SIBICHUN
C TOMOLIpIO  HempephlBHBIX  (yHKIM. OCHOBHOE  BHUMAaHUE  yJEJseTcs
MOKA3aTeJIbHOMY W HOPMaJbHOMY paclpeiesieHusiM, TpU OSTOM IPEAnosaraercs
O3HAKOMUTEIbHOE U3yUEeHHE MaTepuana 0e3 10Ka3aTesIbCTB MPUMEHSIEMBIX (DaKTOB.

111.9.1.7. OO6mee 4ucao 4acoB, PEKOMEHIOBAHHBIX JUJISI U3Y4YEHUS Y4eOHOTrO
Kypca «BepositHocTh M cratucTHka» - 68 uvacoB: B 10 kmacce - 34 wyaca (1 yac B
Heneno), B 11 kiacce - 34 gaca (1 yac B He/IeI0).

111.9.2. Conepxanue o6yuenus B 10 knacce.

[IpencraBienne JaHHBIX C TOMOIIBIO Tabnaui u jauarpamm. CpenHee
apudmMernyeckoe, MearaHa, HauoobIlIee U HAMMEHbIIIee 3HAaUCHUs, pa3Max, JUCIIEPCUs
Y CTaHJApTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

CrnydaliHble SKCIEPUMEHTHI (OTBITHI) W CIydYalHbIE COOBITHSA. DJIEMEHTapHbIE
coObITHs  (Mcxonbl). BeposTHOCTh ciaydallHOTO COOBITHS. bBiM30CTh YacTOTHI |
BEpOSITHOCTU CcOObITHI. Cily4ailHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObITUsIMU. BeposiTHOCTH COOBITHII B ONBITAX C PAaBHOBO3MOKHBIMHU 3JI€MEHTAPHBIMU
COOBITHUSIMU.

Onepanuu Haja COOBITUSIMH: TIepecedeHue, OO0bEeIUMHEHUE, MPOTHUBOIOJIOKHbIE
coObITHs. Juarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSATHOCTE.

YcnoBHass BEPOSTHOCTb. YMHOXKEHUE BEPOATHOCTEW. JlepeBO CIlydamHOro
skcriepuMenTa. @opmyiia MoHON BeposiTHOCTU. He3aBucumeblie cOOBITHS.

KomOunatoproe npasuiio ymHoxkeHus. [lepectanoBku u daxropuan. Yucio

couetanuil. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HeroToHa.

bunapHblil ciaydailHblii ONBIT (UCHBITAaHUE), ycleX M Heyaada. HezaBucumele
ucnbeiTanus. Cepuss HE3aBUCHMBIX HUCIHBITaHUMM 70 mnepBoro ycnexa. Cepus
HE3aBUCHMBIX UCIIBITAHUM bepHyIuIn.



Cnyyaitnas BEJIMYMHA. Pacnipenenenune BEPOATHOCTEMU. Jwnarpamma
pactipenenenusi. Ilpumepsl pacnpeneieHuii, B TOM YHCIE, TE€OMETPUUECKOE U
OMHOMHAIIBHOE.

111.9.3. Copnepxxanue o0yuenus B 11 kiacce.

YucioBble XapaKTEPUCTUKHU CIyYalHBIX BEJIMUMH: MAaTeMaTUYECKOE OXKHUJAHUE,
JTUCIIEpCUsl M CTaHJapTHOE OTKJIOHEeHHWe. [lpuMepbl NMpUMEHEHHs MaTEeMaTH4YEeCKOIo
OKMJIaHWs, B TOM 4YHCJI€ B 3aJadyaX U3 IOBCEIHEBHOM JXM3HU. MaTeMaTtndeckoe
OXXMJIaHWEe OWHApPHOM CIy4ailHOM BeIWYMHBI. MaTremMaTH4ecKoe OXHUJAHUE CYMMBbI
CIIy4allHbIX BEJIMYMH. MaTremMaTU4eCcKOe OKWIAHUE U AUCHEPCUS F€OMETPUYECKOrO U
OMHOMHUAIILHOTO PACTIPEICICHHI.

3aK0oH OOJIBIIMX YUCEN U €r0 POJib B HAayKe, MpUpoje U ob1mecTBe. BeiOopounbIit
METOJI UCCIIEAOBAHUM.

[Ipumepsl HENPEpBIBHBIX CIyYaWHBIX BeaW4YUH. [lOoHsATME O IUIOTHOCTH
pacripefiesieHus. 3ajlaud, MPUBOMSIINE K HOpMalbHOMY pacnpeaeneHuto. [lonstue o
HOPMAJIbHOM PACIIPEIECIICHHH.

111.9.4. [IpenmeTHble pe3yabTaThl OCBOEHUS YUeOHOTO Kypca «BeposTHOCTh
U CTaTHCTHKa» Ha 0a30BOM YypOBHE Ha YpPOBHE CpEIHEro oOIero oOpa3zoBaHUs
OpPUECHTUPOBAHbI ~Ha  JOCTH)KEHHE  YpPOBHS  MaTeMaTUYeCKOWM  IpaMOTHOCTH,
HEOOXOJAMMOro JJisi YCIEUIHOrO pelIeHUs 3aJad U MpoOJeM B peabHON XKU3HU U
CO3/IaHK€ YCJIOBHUH JIsl UX OOIIEKYJIbTYPHOTO Pa3BUTHS.

111.9.4.1. TlpeameTHble pe3yibTaThl MO OTIEIBHBIM TeMaM y4eOHOro Kypca
«BeposaTHocTh u cTatucTiKay. K koHiy 10 kinacca o0ydaromuiicss HayYuTcCs:

YUTATh U CTPOUTH TAOJIUIBI U TUATPAMMBI;

OTIepUpOBaTh TMOHATUAMH: CpefHee apudmMeTnueckoe, MeauaHa, HauOoIblee,
HaWMEHbIIEE 3HAYCHHUE, pa3MaxX MacCHUBA YUCIIOBBIX JJAHHbIX;

ONEPUPOBATH TMOHATUSIMHU: CIIy4YalHBIA SKCHEPUMEHT (OMbIT) U cCliydaliHOE
COOBITHE, 3JEMEHTAapHOE COObITHE (IIEMEHTAPHBI MCXOJ) CIy4YallHOIO OIBITA,
HaxOJHUTh BEPOATHOCTH B OMNBITAX C PAaBHOBO3MOXKHBIMU CIIyYalHBIMU COOBITHUSIMH,
HaxOJWTh W CpaBHHUBATh BEPOSTHOCTU COOBITUH B M3YYEHHBIX CIyYalHBIX
AKCTIEPUMEHTAX;

HaxOJUTh U (POPMYJIHUPOBATH COOBITUS: TEepecedeHUue U OOBEIUHEHHE JTaHHBIX
COOBITHI, COOBITHE, TMPOTUBOIOJIOKHOE JIaHHOMY  COOBITHIO,  TOJb30BaTHCS
quarpaMMamu Jisepa u GopMyJioi clioKeHHs] BEPOITHOCTEN NIPU pelIeHUH 3a/1a4;

OTIepUpOBaTh TMOHATUSIMU: YCJIOBHasi BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS,
HaxOJHWTh BEPOATHOCTH C IIOMONIbIO NpaBUJa YMHOXEHHUS, C IOMOUIbIO JepeBa
CJIyYalHOTO OIBITA;

OPUMEHSATh KOMOMHATOPHOE TIPaBMJIO YMHOXKEHHS TIPH PEIICHWH 3a]1ay;
ONEPUPOBATH MOHSATUSMU: UCIBITAHUE, HE3aBUCHUMbIC HCIBITAHUS, CEpUsS HCIBITAaHUH,



ycrex M HeyJada, HaXOJUTh BEPOSTHOCTU COOBITUI B CEpUM HE3aBUCUMBIX HCIIBITAHUN
JI0 TIEPBOTO yCIeXa, HAXOIUTh BEPOSTHOCTH COOBITHN B CEpUU UCTIBITAHUHN bepHym;

ONEPUPOBATH MOHATHUIMU: CIIydalHasl BEJIMYMHA, PACIIPEIEICHUE BEPOSITHOCTEMN,
qyarpamMma pacrpeeneHusl.

111.9.4.2. IlpenmetrHble pe3ysbTaTbl MO OTAEIBbHBIM T€MaM Y4eOHOro Kypca
«BeposatHocTh U cTatucThKa». K koHIy 11 knacca oOyyaromuiicst HayqYuTCs:

CPaBHUBATb BEPOSITHOCTU 3HAYECHUW CIIyYaMHOM BEJIWYMUHBI [0 PACHPEAECIICHUIO
WJIM C IOMOILBIO JUarpamm;

OIIEPUPOBATH ITOHATUEM MATEMATUYECKOI0 OXKUJAHHU, IIPUBOJUTH IIPUMEPBI, KaK
IIPUMEHSETCA  MAaTreMaTU4eCKOe  OXMIAHUE  CIIy4YalHOM  BEIWYUHBI  HAXOJUTh
MAaTeMaTU4YEeCKOE OXHUIAHUE 110 JAHHOMY PACIPENEICHHUIO; MUMETh IIPEACTABICHUE O
3aKOHE OOJIBIINX YUCEI; UMETh MPECTABICHNE O HOPMaJIbHOM paclpeaeeHUH.



