MHUHUCTEPCTBO NNPOCBEIEHUS POCCUNCKOMN ®EJEPAIIUA
MunncreperBo od6pazoBanusi CBepa/ioBcKoii 06jacTu

[lannHckHil MyHHIMNAALHBIH OKRPYT
MBOY «lllanunackasa COILL Ne 90»

COI'JTACOBAHO YTBEPXJIEHO

3amectutens qupektopa  JupexTop

‘/ “Opiosa I0.B

f e
Kypmigkosa B.Q
a 2025 ]_ «1» cenrabps 2025 .

[Tporoxon Ne 1 ot «28» aBi‘yCT

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «Maremaruka (yriy0JeHHbIH YPOBEHb)»

st obyyvarowuxes 10-11 knaccoB
¢ u3mMeHeHusIMU Ha 1 ceHTs10pst 2025 rona

nrr. Hlansa 2025



23. PabGouas mporpamma mno y4yeOHomy mnpeamery ''Maremarmka' (yriyOJieHHbII
YPOBEHbB).

23.1. PaGouas mporpamma 1o yueOHoMy npeamery "Martematuka" (yriryOJaeHHbIH YPOBEHB)
(mpenMeTtHast obmacTe "Marematuka U nHGopMaTuka') (J1ajJee COOTBETCTBEHHO - IMpOTrpaMMa 1o
MaTeMaTHKEe, MaTeMaTHKa) BKIIOYAET IMOSCHUTENBHYIO 3alHCKy, COJepKaHue OOydYeHHs,
TUTAHUPYEMBIEC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBI TI0 MaTEMaTHKeE.

23.2. TlosicHuTenbHAs 3alMCKa OTpaXkaeT OOIIMEe LETH W 3a/Ja4d U3yueHHs MaTeMaTHKH,
XapaKTEPUCTUKY ICUXOJIOTMYECKHX IMPENNOCBUIOK K €€ M3y4eHHIO OOydarolIMMUCS, MECTO B
CTPYKType Yy4eOHOro IUlaHa, a TaKKe MOAXOAbI K OTOOpY COAEp)KaHHs, K OIpeleICHUI0
IUIAHUPYEMBIX PE3yJIbTAaTOB U K CTPYKTYpE TEMAaTHUECKOTO IIIAHUPOBAHMUSL.

23.3. Coneprxanue 00y4eHuUs: paCKpbIBAET COJIEPKATEIbHbIC TUHUU, KOTOPbIE IPEAIaraloTcs
JUTs1 00513aTEIPHOTO U3YUCHHSI B KQXKIOM KJIacCe Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus.

23.4. Ilnanupyemsble pe3yJbTaTbl OCBOECHUS IPOrpPaMMbl II0O MAaTEMaTHKE BKIIIOYAOT
JUYHOCTHBIE, METAIIPEIMETHbIE PEe3yJIbTaThl 32 BECh MEpHOJ OOYyUYEHHsS Ha YPOBHE CPEIHErO
o0miero o0pa3oBaHMsA, a TaKXKE IPEIMETHbIE JOCTIKEHHsS OOYyYaroIlerocss 3a KaXKIblid Troj
o0ydeHwusl.

23.5. [TossicHuTEILHAA 3aNIMCKA.

23.5.1. Ilporpamma mo mMaTeMaTuke yriyOJIeHHOTO ypOBHS AJisi 0Oy4aroImUXCs Ha YPOBHE
cpemnero odmiero odpa3zoBanus pazpadorana Ha ocHoBe PI'OC COO ¢ y4eToM COBpPEeMEHHBIX
MUPOBBIX TpeOOBaHUI, MPEABABIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHIO, M TPaJAULIAN
poccuiickoro odpazoBanus. Peann3anus mporpaMMbl 10 MaTeMaTHKE O00ECTIEYHBACT OBIIA/ICHUE
KIIFOYEBBIMH KOMIIETCHIIUSMHU, COCTABIISIOIMIMMU OCHOBY JIJIsl CAMOPA3BUTHUS M HEMPEPHIBHOTO
00pa3oBaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEILHOTO DPa3BUTHUS
JUYHOCTH 00YYarOIIHUXCS.

23.5.2. B mporpamMme 1o MaTeMaTHUKE YYTEHBI HJIEU U IOJOKEHHS KOHLENINKU Pa3BUTHS
MaTteMaTHueckoro oOpaszoBanusi B Poccuiickoit ®enepanun. Maremarudeckoe oOpa3zoBaHHE
JMOJDKHO —pemaTh 3ajady oOecmedeHHs: HEOOXOJWMOTO CTpaHe 4dHClia OOyJaroniuxcs,
MaTeMaTHuYecKasi MOATOTOBKA KOTOPHIX ObliIa OblI JOCTATOYHA JUISl TPOAOIKEHHSI 00pa30BaHus 110
pa3IMYHBIM  HANpaBJICHWSIM, BKIIOYas MpPEMOJaBaHUE MaTeMAaTUKH, MaTeMaTHYeCKHe
UcclieIoBaHus, paboTy B chepe HHPOPMALMOHHBIX TEXHOIOTUN U IPYTHX, a TAK)KE 00ecTiedeHus
JUISL KaXXA0ro oOydarolerocss BO3MOXKHOCTU JOCTH)KEHHS MaTeMaTHYeCKOH IOATOTOBKH B
COOTBETCTBUM C HEOOXOAUMBIM eMy ypoBHeM. Ha perienue 3Tux 3a/1a4 HaresieHa mporpaMmma 1o
MaTeMaTHKe YIIIyOJI€HHOTO YPOBHS.

23.5.3. Heo0xoauMOCTh MaTEMAaTUYECKON OJATOTOBKU 00YCIIOBIIEHA 00YCIOBICHO POCTOM
Yyclia CIIelUaIbHOCTEH, CBA3aHHBIX C HEMOCPECTBEHHBIM IPUMEHEHHEM MaTeMaTHKH (B cdepe
SKOHOMHKH, OHW3HEce, TEXHOJOIMYEeCKHX 00JacTsaX, TyMaHUTapHbIX cdepax). KomuuecTBo
oOydaromuxcsi, I KOTOpPbIX MaTeMaTHKa CTaHOBUTCS (yHAaMEHTOM 00pa3oBaHus,
IUTAHUPYIOIIUX 3aHUMAThCsI TBOPUYECKON U MCCIIEeI0BATENbCKOM paboTON B 001aCTH MaTeMaTHKH,
uHGOpPMaTUKH, PU3UKU, SKOHOMUKH U B JPYTUX 00JIACTAX, YBEIUUUBAETCS, B TOM YHCIIE C YUYETOM
o0yyaromuxcs, KOMy MaTeMaTuka HyXKHa JUIsl MCIIOJb30BaHMS B Npodeccusix, He CBS3aHHBIX
HEIIOCPEICTBEHHO C HEN.

23.5.4. llpuknanHasi 3HAaYUMOCTb MAaTEMAaTUKU OOYCJIOBJIEHA TEM, YTO €€ IPEeIMETOM
ABIIAIOTCA  (yHJIaMEHTAJIbHbIE CTPYKTYpbl HalIero MuUpa: MPOCTPAHCTBEHHbIE (OPMBI U
KOJINYECTBEHHBIC OTHOIIECHUS, (DYHKIIMOHAIbHBIEC 3aBUCMOCTH U KaTErOpUU HEONPEAEeICHHOCTH,



OT TMPOCTEHUIINX, YCBAaUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CJIOXHBIX,
HEOOXOJUMBIX [UIsl pa3BUTHS HAYYHBIX M TEXHOJIOTMYeCKUX uaed. be3 KOHKpeTHBIX
MaTeMAaTHYECKUX 3HAHWUN 3aTPYAHEHO MOHWMAHHE MPUHIIUIIOB yCTPOMCTBA M UCIOIB30BaHUS
COBPEMEHHOW TEXHHWKH, BOCIPHUATHEC W HHTEPIpETalus pa3HOOOpa3HOH  COIMATBHOM,
HKOHOMHYECKOM, MOIUTHUECKOW MH(OpMAIH, Matod(pPeKTUBHA TOBCEIHEBHAS MPAaKTUYECKAas
nesATebHOCTh. Bo MHormx cdepax mpodecCHOHAIBHOW NEATebHOCTH TPEOYIOTCS YMEHUS
BBITIOJHATH ~ PacyeThl, COCTaBISATh  QITOPUTMBI, HPUMEHATH  (HOPMYNBI, TPOBOJIUTH
reOMETPUYECKUEe H3MEPEHHUs M IOCTPOCHMs, YUTaTh, 00pabaThiBaTh, WHTEPIPETHPOBATH U
MPEICTaBIATh HH(GOPMAIIMIO B BUJIE TAONHUII, TUarpamMm U rpaukoB, TOHUMATh BEPOSITHOCTHBIN
XapakTep CIyYarHBIX COOBITHH.

23.5.5. OQHOBpPEMEHHO C pacIIupeHueM cdep MPUMEHEHHs] MaTeMaTHKH B COBPEMEHHOM
o0mecTBe Bce OoJiee BaXKHBIM CTAHOBUTCS MaTEMAaTUUECKUI CTHIIb MBIIICHHUS, TPOSIBIISIOIINICS
B OIpEJICIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce u3yyeHus MaTeMaTHKU B apCeHall IPUEMOB
¥ METOJIOB MBIIIUICHHS YEIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKIMSA M JeTyKIus,
o0o0mIeHne M KOHKpETH3allMs, aHalW3 M CHHTE3, Kiaccu(uUKalus W CHCTeMaTH3allus,
aOctparupoBanue u aHanorus. OOBEKTHI MaTEeMaTHYECKHX YMO3AKIIOYCHHUH, NpaBHia HX
KOHCTPYUPOBAHHSI PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHHUs1 (pOpMyJIMpOBaTh, 0OOOCHOBBIBATh W JIOKA3bIBATh CYXKICHHS, TEM CaMbiM (OPMHPYIOT
JOTMYECKUH CTWIb MBIIICHUA. Benymias poib NpUHAAISKUAT MaTeMaTHKe B (opMUpOBaHUH
QITOPUTMUYECKON KOMIIOHEHTH! MBIIIJICHUS U BOCIUTAHUN YMEHHU JEHCTBOBATH 10 3a/IaHHBIM
QITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE W KOHCTPYMPOBATh HOBBIE. B mporiecce perieHus
3a71a4 - OCHOBBI JUIsl OPTaHU3AIUH yUeOHOH JesITeTbHOCTH Ha yPOKaX MaTEMATHKH - Pa3BUBAIOTCS
TBOpYECKAs U MPUKIATHAS] CTOPOHBI MBIIIUIEHUS.

23.5.6. O0ydeHne MaTeMaTHKe JaeT BO3MOXXHOCTHh Pa3BUBATh Y OOYYArONIUXCS TOYHYIO,
panMoHaIbHYI0 U UHGOPMATUBHYIO pedb, YMEHHE OTOMPATh HAauOOJee MOAXOSIINE SI3bIKOBEIE,
CUMBOJIMYECKHE, TpapUUeCKue CpeACTBa JUIS BBIPAKEHUS CYXICHUH W HAlVSIIHOTO HX
MPEICTABICHHUS.

23.5.7. HeobXxonMMbIM KOMIIOHEHTOM OOIIEeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUU
ABIISIETCSL OO0Illee 3HAKOMCTBO C METOJaMHM IO3HAaHUS JeMCTBUTENBHOCTH, MPEACTaBICHUE O
IpeaMeTe U METOJE MaTeMaTHKHU, €ro OTIMYUAX OT METOJIOB €CTECTBEHHBIX M T'YMaHUTAapHBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHs MATEeMAaTUKH JJISl PEIICHUS] HAyYHbIX U MPUKIATHBIX 3a/1a4.
Maremarnueckoe 00pa3oBaHre BHOCHT CBOU BKJIaJl B GOpMHUPOBAHUE OOIICH Ky IbTYphI YeJIOBEKA.

23.5.8. I/I3yquI/Ie MaTeMaTHKHU CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA,
ITIOHHUMaHHIO KpaCOTEI u n3gmecTBa MaAaTEMAaTUYCCKUX paCCY)K}ICHHfI, BOCIIPpHUATHUIO
TCOMETPHUICCKUX (I)OpM, YCBOCHHUIO UACU CUMMCTPUH.

23.5.9. IlpuoputeTHpiME LIeTsIMU 0OydeHHs Matematrke B 10 - 11 kimaccax Ha yriyOaeHHOM
YPOBHE MPOAOJIKAIOT OCTABATHCA:

dbopMHUpOBaHHE  IEHTPAIBHBIX  MAaTEMAaTHUYECKUX  TOHATHH  (YMCIIO,  BEIWYHUHA,
reoMeTpuueckas (urypa, NepeMEHHas, BEPOSTHOCTb, (YHKIIMS, NPOW3BOJHAS, HHTErpa),
O6CCH€‘~II/IBaIOH1I/IX MPEEMCTBCHHOCTE W IICPCICKTHUBHOCTH MATCMAaTHYCCKOI'O O6pa3OBaHI/Ifl
o0y4aromuxcs;

OABCACHUC O6y‘IaIOIHI/IXC$I Ha OJOCTYIIHOM IJId HHUX YPOBHEC K OCO3HAHHWIO B3aUMOCBA3U
MAaTCMAaTUKHU U OKPYKAOLICTO MHpPA, MOHUMAHHUIKO MATCMATHKU KaK YaCTU O6II.ICI>1 KYJIbTYPbI
YCJI0OBCYCCTBA,

pa3BUTHC HHTCJUICKTYaJIbHBIX n TBOPYCCKUX CIIOCOOHOCTEH O6y‘laIOH.II/IXCH,



MO3HaBaTeIILHOM AKTUBHOCTH, UCCIICIOBATCIIbCKHUX YMGHHfI, KPUTHYHOCTHU MBINUICHUA, HHTCPCCa
K U3YYCHHUIO MAaTEMATUKH,

¢dopmupoBanre (QyHKIIMOHAIBHOW MaTeMaTUYeCKOW I'PaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHYECKUE aCIIEKThI B PEAIbHBIX )KU3HEHHBIX CUTYALUAX U [IPU U3YUYCHHUHU IPYTUX yU4EOHbIX
IPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh MX Ha S3BIKE
MaTEeMaTUKU U CO3JaBaTh MATEMaTU4YECKUE MOJCIH, NPUMEHATh OCBOCHHBI MAaTEMATHYECKUN
amnmapar Ul pelleHUs IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad, MHTEPIPETUPOBATH U OLICHUBATH
[IOJIyYEHHBIE PE3YIIbTAThI.

23.5.10. OcHOBHBIMH JTUHHUAMHU coJiepxaHus MaTeMatuku B 10 - 11 kiaccax yriy0aeHHOTo
ypoBHs sBisArOTCs: "Umcna u  BerumcaeHus", "AnreOpa" ("AnreOpawdeckue BbIpaKeHHS',
"VpaBHenuss u HepasBeHcTBa'), "Hawama wmaremarnyeckoro anaimza', "lI'eomerpus"
("Teomerpuueckue ¢urypel U ux cBoictBa", "M3mepeHHe TEOMETPUUYECKUX BEIUYUH"),
"BeposiTHOCT, M cTaTUCTUKA". JlaHHBIE JMHMM DPa3BUBAIOTCS MapajUIeIbHO, KaxKJas B
COOTBETCTBUHU C COOCTBEHHOU JIOTMKOW, OJIHAKO HE HE3aBHUCHUMO OJHA OT JAPYTrOd, a B TECHOM
KOHTAaKTe M B3auMojaelcTBUH. Kpome s3TOro, mx OoOBEAMHSAET JOrMYecKas COCTaBISAIOLIA,
TPaJMUMOHHO TPHUCYIAs MaTeMaTUKEe M IPOHU3bIBAIOLIAS BCE MaTEeMaTHUYECKUE KypChl U
conepxkarenpuple JauHHH. CdhopmynupoBanHoe Bo DPI'OC COO TtpeboBanue '"ymeHue
OIepUPOBATh MOHATUSAMU: OIpe/eJeHHe, akcuoma, Teopema, CJIEJICTBUE, CBOWMCTBO, MpPHU3HAK,
JI0Ka3aTelbCTBO, PABHOCWIbHBIE (OPMYJIHMPOBKH, yMeHUE (OpMyIHpoBaTh O0OpaTHOE H
MIPOTHBOIIOJIOKHOE YTBEPIKICHHUE, TPUBOAUTH IPUMEPHI I KOHTPIIPHUMEPHI, UCTIOIB30BaTh METO/
MaTeMaTHYeCKOM MHIYKIMH, MPOBOAMTH JIOKa3aTeNIbHbIE PACCYXJIEHHUs MpPHU pPELIeHUH 3a/ad,
OILIEHUBATh JIOTHYECKYIO MPAaBUIBHOCTh PACCYKICHUN" OTHOCHTCSI KO BCEM yUEOHBIM KypcaMm, a
(bopMHUpOBaHKE JIOTHYECKUX YMEHHMH pacmpeiensieTcs Mo BCeM rojaM oOydeHHUs Ha YpOBHE
cpemHero odmiero oopa3oBaHus.

23.5.11. B cootBerctBuu ¢ ®I'OC COO maTematuka sBIseTCs 00s3aTeIbHBIM MPEIMETOM
Ha JaHHOM ypoBHe oOpa3oBanus. HacTosieil mporpaMmoiil mo MareMaTHKe MpeaycMaTpuBaeTcs
u3yueHue ydeOHoro npeamera "MaTemaruka' B pamMKax Tpex y4deOHBIX Kypcos: "AunreOpa u
Hayasa Marematudeckoro anaimsza', '"l'eometpusa"”, "BeposTHocTh u  craTHUCTHKA'.
®opMHpOBaHUE JIOTHYECKUX YMEHHUI OCYIIECTBISETCS HA MPOTSKEHUU BCEX JIeT O0y4YeHMs Ha
YpOBHE CpeJHEro o0Iiero oopa3oBaHus, a 3JEMEHTHI JIOTUKH BKJIIOYAIOTCS B COAEpXKaHUE BCEX
Ha3BaHHBIX BbIIIE Y4EOHBIX KYPCOB.

23.5.12. OO1ee 4rciIo 4acoB, peKOMEHIOBAHHBIX JIJIsl MU3YYCHHUS] MaTeMaTUKH, - 544 Jaca:
B 10 xmacce - 272 yaca (8 yacoB B Henento), B 11 kmacce - 272 yaca (8 4acoB B HEJIENIO).

23.5.12.1. Bo3moxHa KOPPEKTHPOBKa OOIIEro 4Yucjia YacoB, PEKOMEHIIOBAHHBIX IS
U3YyYEHUS TpeaMeTa, ¢ Y4eTOM HHIWBUIYaIbHOTO MOAX0Ja 00pa30BaTeIbHBIX OpraHU3aluil K
erIY6J'ICHHOMy HN3YUYCHUIO MAaTEMaTUKH, B paMKax CO6J'IIO)I€HI/I$I TUTUCHUYCCKUX HOPMATHUBOB K
HEJIEeNbHOM 00pa30BaTEIbHON HArpy3Ke.

23.6. Ilmanupyembie pe3yibTaThl OCBOCHHS NPOIPaMMbI 110 MaTeMATHKe Ha YPOBHe
cpeaHero oduero oopazoBaHmsi.

23.6.1. B pe3ynbpTaTe M3y4eHHs] MaTeMaTHUKU Ha YPOBHE CPEIHEro oOIIero oopa3oBaHus y
oOyyaromerocs OyayT chOpMUPOBAHBI CICAYIOIINE TUIYHOCTHBIE PE3YyJIbTATHI:

1) IrpaxJ1aHCKOI'0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3MIMH  OOydYaromerocs Kak aKTHBHOTO W
OTBETCTBEHHOTO 4JIEHAa POCCHICKOTO OOIIeCTBa, MPEACTAaBIEHHE O MaTEeMaTHYEeCKHX OCHOBAaX



(YHKIIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHHH, MpOLEAyp Tpa)kIaHCKOro oOIiecTBa
(BBIOOpHI, OMPOCHI M JPyroe), yMeHHE B3aMMOJEHCTBOBATH C COIHAIbHBIMH HHCTUTYTaMU B
COOTBETCTBUH € UX (YHKIMAMHU U Ha3HAUCHUEM;

2) maTpUOTHUYECKOIO BOCTIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUUCKOM Ipa)KTaHCKOW MIACHTUYHOCTH, YBAXCHUS K MPOILIOMY H
HACTOAIIEMY POCCHUIMCKONM MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHUKEHHSIM POCCUHUCKUX
MAaTEMATUKOB U POCCHUMCKOM MATEMAaTUYECKOM WIKOJbI, MCIOJIB30BAHUE OTUX JOCTHIKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHHE JIyXOBHBIX  IICHHOCTEH  pOCCHIiCKOro  Hapoma, CHOPMHUPOBAHHOCTH
HPaBCTBCHHOT'O CO3HAHUSA, STUYCCKOI'O MMOBCACHUA, CBA3AHHOTO C MPAKTUYCCKUM NPUMCHCHHUECM
JTOCTHKCHUI HAYKH M JCATCIBHOCTBIO YYCHOrO, OCO3HAHHME JIMYHOIO BKJIAJa B MOCTPOCHUE
YCTOWYHBOTO Oy IyIIEro;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsi 3CTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEH,
00OBEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHUM, BOCIPUHMYMBOCTh K MaTEMaTHUYECKUM acHeKTaM
Pa3IUYHBIX BUJOB UCKYCCTBA;

5) dusnyeckoro BOCIIUTAHMUS:

c(hOpPMHUPOBAHHOCTh YMEHHSI IPUMEHSITh MaTEMaTHUECKHUE 3HAHUSI B UHTEPECax 3J10POBOTO
n Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (310POBOE
NUTaHue, COATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pETryisipHas (pu3ndeckas akTHBHOCTb),
(i)I/ISI/I'-IeCKOG COBCPHICHCTBOBAHHUE IIPH 3aHATHAX CHOpTI/IBHO-OS}IOpOBI/ITeHBHOI\/’I JACATCIIBHOCTBIO,

6) TPyAOBOTO BOCIIUTAHUS:

TOTOBHOCTH K TPYyAy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, MHTEPEC K PA3TUIHBIM cepam
npohecCHOHANBEHON AESITeNFHOCTH, CBI3aHHBIM C MAaT€MaTUKONW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynaymieil mnpodeccmr W peann30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
caM000pa30BaHMIO HA MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEUICHUHN
MPaKTUYECKHX 3a/1a4y MaTEMAaTUYECKOM HaNlpaBIE€HHOCTH;

7) SKOJOTUYECKOTO BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh  HKOJIOTUYECKOM KYJIbTYpbl, NOHHUMAaHUE BIMSHUSA COLMAIBHO-
9KOHOMHUYECKUX IIPOLIECCOB HAa COCTOSIHME INPUPOJHOM M COLMAIBHOM Cpebl, OCO3HaHHE
r7100aIbHOT0 XapaKTepa 3KOJOIrMYECKUX MPO0IIeM, OPUEHTALMsI Ha TIPUMEHEHUE MaTeMaTHUECKUX
3HAHUU 7151 pellieHus 3a4a4 B 001aCTH OKpY KaroIlel cpeibl, INIaHUPOBaHKUE TIOCTYIKOB U OLEHKU
MX BO3MOXHBIX ITOCJIEICTBUH IJIs1 OKPYKAIOIIEH CpEIbl;

8) IIEHHOCTH HAYYHOTO TTO3HAHUS:

Cc(OPMHPOBAHHOCTE  MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAYKH U OOILECTBEHHOM NMPAaKTHKH, MOHMMAHUE MAaTeMaTUYECKOM HayKu Kak cepsl
YEJIOBEUECKOU NIEATEIIbHOCTH, ITAIOB €€ PA3BUTHU M 3HAYMMOCTH Ul PA3BUTHs LIMBUIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMATUKN U MAaTEMaTUYECKON KyJIbTYpOH KAaK CPEACTBOM IO3HAHUS MUPA,



TOTOBHOCTb OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHANBUAYAIBHO U
B IpymIie.

23.6.2. B pe3ynbTare U3y4eHUs MAaTEMAaTUKH Ha YPOBHE CPEAHEro ooiero o0pa3oBaHus y
oOyuaromierocst 0yayT copMUpOBaHBI MMO3HABATEIIPHBIC YHHBEPCAIbHBIC YUeOHBIC ICHCTBUA,
KOMMYHHKATHBHbIE YHHBEpCAJbHbIE YyueOHble JEHCTBHSA, pETYJSATUBHbIE YHHBEpCaJIbHbIC
ydeOHbIe JeMCTBHSI, COBMECTHAS I€ATEIbHOCTD.

23.6.2.1. YV oOyuatomierocss OyayT chOpMUPOBaHBI cleAyromue 0a30Bble JIOTHYECKUE
JICUCTBHS KaK YacTh MO3HABATEIbHBIX YHUBEPCAIbHBIX YUCOHBIX JICHCTBUI:

BBISIBIISITh U XapaKTEPH30BaTh CYIIECTBCHHbIE MPU3HAKM MaTeMaTHUECKUX OOBEKTOB,
MNOHATUN, OTHOIIEHWNH MEXIy TMOHATUSMHU, (QOPMYJIUPOBATH OINpEAeNeHUs TMOHATHUH,
yCTaHABJIMBATh CYLIECTBEHHBIH MpPU3HAK KIACCU(PHUKAIMM, OCHOBaHMA JUIsI OOOOLICHHS H
CpPaBHEHUs, KPUTEPUU IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYyITUpPOBaTh M INPEOOPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATEINIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE, YCIOBHBIE,

BBISIBJIAITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U U INPOTHUBOpEUUs: B (axTax,
JAHHBIX, HAOMIONEHUSAX W  YTBEPKICHUAX, IpelaraTb KPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JCJIaTb BBIBOJAbLI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H HWHAYKTHUBHBIX
YMO33.KJ'IIO‘-I€HI/II7I, YMOBaKJHO‘-IeHI/Iﬁ 110 aHaJIOTHH,

IIPOBOAMUTH CaMOCTOSITENIBHO JI0KA3aTeIbCTBA MATEMaTHYECKUX YTBEPXKACHUU (TpsAMbIe U
OT NPOTUBHOIO), BBICTpAaUBaThb APryMEHTALMIO, INPUBOAUTH NPUMEPHl M KOHTPIPUMEPSI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KJCHHS U BHIBOJIBI;

BBIOMPATH CIIOCO0 pereHus yueOHOM 3a1a4uK (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOAXOASIINN C YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

23.6.2.2. YV  oOyuatomerocss Oyayr  chopMHpOBaHbl  ciexymoomue  0a3oBbIE
HCCIIeIOBATeNIbCKHUE JEHCTBUS KaK 4acTh [103HABATEIbHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBHI:

MCIOJIb30BaTh BOIPOCHI KaK HCCIIEOBATENILCKUN MHCTPYMEHT MO3HAHUs, (POPMYIUPOBATh
BOMNPOCH], (UKCHUpYIOIIME MPOTUBOpEUHe, MpoljeMy, yCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(hopMHpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIHIO, MHECHHE;

MPOBOJUTHh  CAMOCTOATENIBHO  CIUTAHUPOBAHHBIA  SKCIEPUMEHT, HCCIEAOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBIIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBICHUSIMHU, TTPOIIECCAMMU;

CaMOCTOSTENILHO (hOPMYJIMPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTaM MPOBEACHHOTO
HaOJIFOICHUS, UCCIICIOBAHMsI, OICHUBATD JIOCTOBEPHOCTh MOYUYECHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHHI;

IMPOrHO3NPOBATH BO3MOKHOC PAa3BUTHC ITPOLECCA, 4@ TAKIKC BBIABUIATH IPECAIIOIIOKCHHA O
€TI0 pa3BUTHUHN B HOBBIX YCJIOBHUAX.

23.6.2.3. Y obyuatomerocst 0yayT chopMHpPOBaHbI YMEHHs padoTaTh ¢ HHMOpMAIMen Kak
Y4acTh MMO3HABATENBHBIX YHUBEPCATIbHBIX YUEOHBIX ACHCTBHIA:



BBISBJIATH Ne(DUIUTH HHOOPMAIIUY, JAHHBIX, HEOOXOIMUMBIX ISl OTBETA Ha BOIIPOC U IS
peIIeHus 3a1a4u;

BbIOMpaTh MHGOPMAIMIO W3 HCTOYHUKOB  pa3IMYHBIX  THUIIOB, aHAJIW3UPOBATH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATh HMHPOPMAIMIO pa3IMYHbIX BHAOB H  GopM
IIPEJICTaBICHHUS;

CTPYKTYPHPOBATh HH(POPMAIHIO, TPECTABIATE €€ B PA3IMYHBIX (pOpMax, HILTIOCTPHPOBATH
rpaduuecKku;

OLICHHMBATh HAJEKHOCTh HUHPOPMAIMU 1O CAMOCTOATEIbHO CGHOPMYIUPOBAHHBIM
KPUTEPUSIM.

23.6.2.4. YV oOyuatomerocsi OyayT chopMupoBaHbl yMeHHUsT OOIIEHHsS KaK 4YacTh
KOMMYHUKAaTHBHBIX YHUBEPCAJIbHBIX YUCOHBIX JACHCTBHIA:

BOCIPUHUMATh M (POPMYJIUPOBATH CYXJCHHUS B COOTBETCTBUU C YCIOBUSMHU U ILEISAMU
oOmIeHwsl, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKD TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHHUSI TI0 XO/1y peLIeHHs 3a]]a4ui, KOMMEHTUPOBATh MTOJTyUYE€HHBIH pe3ybTar;

B XOJie OOCYXJIEHHs 33a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MpoOIeMbl,
pemiaeMoii 3a/1au, BHICKA3bIBATh WJCH, HAICJICHHBIC HA IOMCK PEUICHUS, CONOCTABIATH CBOU
CYXJIEHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB JMANOra, oOHapy>KMBaTh pa3linuMe U CXOJCTBO
TIO3HIINH, B KOPPEKTHOH popme (HOpMyITUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IIPEJCTaBIATh PE3yibTAaThl PELICHUs 3aJaud, SKCIEPUMEHTA, HMCCIEAOBAaHHUA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBHICTYIIJICHHS C YUYETOM 3aj]a4 IPEe3eHTAllud U 0COOEHHOCTEN
ayJIMTOpUH.

23.6.2.5. Y oOyuaromerocss 0ynyT copMUpPOBaHBI YMEHHUS CaMOOPTaHU3AIMKM KaK 4acTh
PETYISITUBHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUI:

COCTaBJIATh IUIAH, aJTOPUTM pEUIeHMs 3aJauyd, BBHIOMpATh CIOCOO pELIEHUS C Yy4eTOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELICHHUH ¢ y4eTOM HOBOM MH(OpMALINH.

23.6.2.6. Y oOyuaromerocsi OyayT chopMupoBaHbl YMEHHMS CAMOKOHTPOJS KakK 4YacTh
PETYISATUBHBIX YHHBEPCATBHBIX YUCOHBIX ICHCTBHIA:

BJIaJIeTh HAaBbIKAMH MO3HABATEIbHON pe(IeKCHH KaK OCO3HAaHUS COBEpILIAeMbIX JeHCTBUI
U MBICIUTEIbHBIX IPOLECCOB, MX pE3yJbTaTOB, BIAJETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PELICHUs MaTeEMaTHUECKOH 3ajauu;

MPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PEIICHUM 3aJadd, BHOCHUTH
KOPPEKTHUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAHIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUIM, OOBSCHATh IPUUUHBI JOCTHKEHHS
WIM HEIOCTH)KEHUS pEe3yJIbTaTOB JAESITENbHOCTH, HAaXOOUTh OIIMOKY, JaBaTh OLEHKY
npuoOPETEHHOMY OTIBITY.

23.6.2.7. Y obyuaromerocst 0yayT cpopMUpOBaHBl YMEHUS COBMECTHOU JEATEILHOCTH:

MNOHUMATh U HUCIIOJIB30BaTh IMPCHUMYIICCTBA KOMaHJIHOH M I/IH,Z[I/IBI/II[yaJ'ILHOI\/'I pa6OTI>I npu



pemieHny y4eOHBIX 3adad, NPUHAMATH IIeJIb COBMECTHOW JCSITENbHOCTH, IUTAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmlpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYXKIATh
MPOIIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (opMmax padboThl (00CyX)aeHUs, OOMEH MHEHHUMU, "MO3TOBBIE
IITYpMBI" ¥ HHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPIUHUPOBATH CBOM JICHCTBHS C IPYTHMU
YJIeHAaMH KOMAaHJIbl, OIICHWBAaTh KAaueCTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

23.6.3. TlpenMeTrHble pe3yiabTaThl OCBOCHHs (enepanbHO pabodeil mporpamMmbl IO
MAaTEMaTUKC NPCACTABJICHBI IO IroJgamM 06yquI/m B paMKax OTACIbHBIX y‘ICGHLIX KypCOB B
COOTBETCTBYIOIIMX pa3Jieiax HaCTOSALIeH MPOrpaMMsl.

23.7. ®enepajbHasi padouyasi mporpaMMa y4eOHOro kypca "AjredOpa m Havaja
MaTeMaTH4eCKOro aHajausa'.

23.7.1. IlogcHuTenbHAas 3alKCKA.

23.7.1.1. YueOusiii kypc "Anredpa 1 Hauana MaTeMaTUYECKOro aHayn3a" SBISIETCS OJHUM
13 HamOoJiee 3HAYMMBIX B IMPOrpaMMe CpPeaHEro oOIiero oOpa3oBaHUs, MOCKOJBKY, C OJHON
CTOPOHBI, OH 00€CIIeYNBAET MHCTPYMEHTAIBHYIO 0a3y /Ul U3yUeHHsI BCEX eCTECTBEHHO-HAYYHbIX
KYPCOB, a C IPYroil CTOPOHBI, (HOPMHUPYET JOTHIECKOE M a0CTPAKTHOE MBIIICHUE 00YUYaOIIUXCs
Ha YpOBHE, HEOOXOJAMMOM JJsi OCBOEHHMS HWH(POPMATUKH, OOIIECTBO3HAHMSA, HCTOPHH,
CIIOBECHOCTH W JPYIHMX IUCIMIUIMH. B paMkax mnaHHOTO yd4eOHOTo Kypca oOydarommecs
OBJIQ/ICBAIOT YHUBEPCAIBbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMYJIHpPYeT CBOU
JOCTIDKEHUS] B MaTeMaTHIeCKOl Gopme.

23.7.1.2. YuebHblIii Kypc anreOpbl 1 HauaJl MaTeMaTHYECKOro aHAJIN3a 3aKJ1a/[bIBA€T OCHOBY
JUIsL YCHEIIHOTO OBJIAJICHHUs] 3aKOHaMH (U3WKH, XUMHH, OHOJIOTHMH, TMOHUMAHUS OCHOBHBIX
TEHJIEHIMH pa3BUTUS HKOHOMHMKH M OOILECTBEHHOM >KM3HH, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIIOJIb30BAaTh WX IS
JanpHeero o0pa3oBaHus U B MOBCeIHEBHON XU3HU. OBlazieHne aOCTPaKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKLHUSMHU aJIreOpbl 1 MaTEMAaTUYECKOTO aHajIu3a pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTUHHOCTb, JI0Ka3bIBATh YTBEPKACHUS C TOMOILBIO HHTYKIHUH
U paccyXaaTh NeAyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETHU3alHI0, a0CTparupoBaHue u
aHaJIoruio, GOpMUpPYET KpEaTUBHOE U KPUTUUECKOE MBIIUICHUE.

23.7.1.3. B xone u3ydenus yaueOHOTO Kypcea "Anredpa 1 Hayajaa MaTeMaTU4ecKoro aHaiansa"
oOydaromiuecss TONydYaloT HOBBIM ONBIT PEIICHUS MPHUKIATHBIX 3a7a4, CaMOCTOSTEIBHOTO
IMOCTPOCHUA MATCMATHYCCKUX Moneneﬁ PCAJIbHBIX CI/ITyaHHI;'I, HUHTCpHOpCTAllUN IMOJTYYCHHBIX
pelleHui, 3HAKOMATCSA C MPUMEpaMU MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U
HCKYCCTBE, C BbIJAIOIIUMUCA MATEMATHYCCKUMHA OTKPBITUAMU U UX aBTOpaMHu.

23.7.1.4. Y4eOublil Kypc 0071a/1a€T BOCHUTATEIbHBIM TOTEHLMAIIOM, KOTOPBIN peaan3yercs
KaK yepe3 y4yeOHbI MaTepuai, CIocoOCTBYIOLIUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
TaK ¥ yepe3 crneruduky yueOHOM nesTeIbHOCTH, TPEeOYIoLIeH MPOA0IKUTEIbHON KOHIIEHTPALIH
BHUMAaHUS, CAMOCTOSITEIIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYUYEHHBIN pe3yJsbTar.

23.7.1.5. B ocHOBe MeTOIMKU OOy4eHHUs anredpe M HayalaM MaTeMaTHYecKOro aHajau3a
JICKUT NEeSITETLHOCTHBIN MPHHIUAT 00Y4ICHUSI.

23.7.1.6. B ctpyktype yueOHOro Kypca "Anrebpa v Havala MaTeMaTHYeCKOro aHammuza'
BBIZICJICHBI CIICAYIONIUE COJACpP)KATEIbHO-METOIMYeCKne JUHUN: "Uucma W BBIYUCICHHS ',



"Oyukuun U rpaduxu, "YpaBHeHuss u HepaBeHcTBa', "Hawanma maremaTmueckoro ananmza',
"MHosxecTBa U Joruka". Bce oCHOBHBIE COAEPKATEIBbHO-METOANYECKUE JIMHUU M3Y4YalOTCsl Ha
OPOTSDKEHUM JBYX JIET OOy4YeHHMs Ha ypOBHE CpeaHEero ooumero oOpa3oBaHMs, €CTECTBEHHO
JOTIONIHASL APYr Apyra M IOCTENEHHO HACBHIASACh HOBBIMM TEMaMH M pasienaMu. [laHHbIN
y4eOHBbI Kypc SBISETCS HWHTETPAaTHUBHBIM, IOCKOJIbKY OOBEAMHSAET B cele conaep)kaHHe
HECKOJIbKUX MaTEMATUYECKUX AUCLUIUINH, TAKUX KaK anredpa, TPUrOHOMETPHsl, MATEMAaTHYECKUI
aHaJu3, TeOpUsi MHOXKECTB, MaTeMaTHUYeCKas Jioruka u npyrue. Ilo mepe Toro kak odyuaromuecs
OBJI/IEBAIOT Bce Oojiee MIMPOKUM MaTeMaTHMYECKUM amnapaTroM, y HHUX IOCIEeI0BaTEIbHO
(dopMHUpyeTCs U COBEPIICHCTBYETCS yYMEHHE CTPOUTh MATEeMaTHYECKYI0 MOJIENb pealbHOU
CUTyalluH, NMPUMEHATh 3HAHMS, IMOJTY4YEHHbIE NPU HM3YYEHHU Yy4eOHOro Kypca, Ul pEeLIeHUs
CaMOCTOSITENIEHO CPOPMYIMPOBAHHON MaTEMaTUYECKOM 3a/1auH, a 3aTeM UHTEPIIPETUPOBATh CBOU
OTBET.

23.7.1.6.1. CopnepxatenbHo-MeToANuYecKas JuHUSA "Uucina M BBIUMCIEHHA" 3aBeplIaeT
(hopMHUpOBaHHE HABHIKOB KCIIOJIb30BAHMS JICHCTBUTEIBHBIX YUCEN, KOTOPOE OBUIO HA4aTo Ha
ypoBHE OCHOBHOTrO 00ImIero obpazoBanus. Ha ypoBHe cpeanero oOiero oopasoBaHus ocodoe
BHUMaHHE yjaessieTcss (OpMUPOBAHUIO HABBIKOB PAIllHOHAIBHBIX BBIYUCICHHA, BKIIOYAIOIINX B
ce0sl UCIIOJIb30BAHUE PA3IMYHBIX (HOPM 3alKMCH YHCIIa, YMEHHE JeNIaTh MPUKHUIIKY, BBITIOIHSITH
NPUOJIMKSHHBIC BBIYHMCIICHUS, OIICHUBATH YHCIIOBBIC BHIPAXKEHUS, paboTaTh ¢ MAaTEMaTHICCKUMHU
KOHCTaHTaMHi. MHOXECTBa HATypaJIbHBIX, IIEJBIX, PAIlMOHAIBHBIX W JICHCTBUTEIBHBIX YHUCENT
JIOTIOJTHSAIOTCS.  MHOXKECTBOM ~ KOMIUICKCHBIX YHCEI. B KakIOM H3 3THX MHOXECTB
paccMaTpHBalOTCST CBOHCTBEHHBIE €My CIEHU(pHUYECKHE 3a[audl U ONEpalliu: JIeJICHHE HaIelIo,
OINIEPUPOBAHUE OCTATKAMH Ha MHOXKECTBE LIEJIBIX YHCEN, OCOObIC CBOWMCTBA pAIlMOHATBHBIX H
UPPaOHATIBHBIX YHCeN, apuMEeTHIECKUE ONepallri, a TAaKKe U3BJICYEHUE KOPHS HATypaJbHOM
CTENCHH Ha MHOXECTBE KOMIUIEKCHBIX YHCes. biaromaps mocienoBaTebHOMY PaCIIMPEHUEO
Kpyra HMCHOJIB3YEMbIX YMCET M 3HAKOMCTBY C BO3MOKHOCTSIMH HMX NPUMEHEHHS JUIS PELICHHS
pa3IUYHBIX 33724 GOPMUPYETCsI PECTaBICHHE O €IMHCTBE MATEMATHKH KaK HAYKH M €€ POJIH B
HIOCTPOEHHUH MOJIENeH peabHOTO MUPA, IIMPOKO UCTIONB3YIOTCSl 0000IIeHNe U KOHKPETH3aIusI.

23.7.1.6.2. Jluaus "YpaBHEeHMS M HepaBeHCTBA" peaju3yeTcs Ha MPOTSKEHUU BCEro
o0yuyeHHs Ha YPOBHE cpe/iHero o0miero o0pa3oBaHusl, MOCKOJIBKY B KaX10M pazaeine [Iporpammsl
IIPEIYCMOTPEHO PELIEHNE COOTBETCTBYIOIUX 3aj1ad. B pesynprare oOyuarommecs: OBIIAAEBAIOT
pa3IMYHBIMM  METOJAMHM PELICHWs pPALHUOHAIBHBIX, WPPAaLUOHAIBHBIX, IOKAa3aTENIbHbIX,
jgorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPaBEHCTB M CUCTEM, a TakXKe 3ajad,
cojepkalux napaMmerpsl. llomyueHHble yMEHMsS HIMPOKO MCIONB3YHOTCS NPU HCCIEAOBAHUU
(yHKIUH ¢ TOMOUIBIO TPOU3BOIHOM, MPU PELICHUH MPUKIIAIHBIX 3a7a4 U 33/1a4 Ha HAXO0X/ICHUE
HauOOJBIINX U HAUMEHbIINX 3HauUeHUH (yHKuMU. JlaHHas conxeprkaTenbHas IMHUS BKIIOYAeT B
cebst Takke (OpMUPOBAHHME YMEHUM BBINOJHATH pacueThl Mo (opmynaM, IpeodpazoBaHuUs
palMOHAIbHbIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)KE BBIPAXKCHUI,
coJepXkalux cTeneHu M Jjorapudmel. biarogaps usyudeHuro anreOpanyeckoro Marepuana
OPOMCXOJUT JlaJbHEHIee pPa3BUTHE AITOPUTMUYECKOIO U aOCTPAKTHOTO  MBIIICHUS
oOyyaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIyKTUBHBIX pacCyKIeHUil, paboThl C CUMBOJIbHBIMU
(opmamy, pEJCTAaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJEC PAaBEHCTB U HEPABEHCTB.
Anrebpa npejuiaraet 3pQeKTUBHbIE HHCTPYMEHTBI JUIsl PELICHUS TPAKTUUYECKUX U €CTECTBEHHO-
HAYy4HBIX 3a7a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK s13bIKAa HAYKH.

23.7.1.6.3. CopnepxatenpbHo-MeToANYecKass JuHUA "OyHkumu uW  Tpaduku"  TECHO
NepernyeTaeTcs ¢ APYTUMH JHHUSIMH y4eOHOTo Kypca, TMOCKOIbKY B KaKOM-TO CMBICIIE 3a/1aeT
IIOCJIEIOBATEIFHOCTh ~ M3y4YeHHWsT  MaTepuana. V3ydeHWe  CTEeTeHHOW, II0Ka3aTesIbHOM,
Jorapu(pMUUECKOi U TPUTOHOMETPUUECKUX (YHKIUI, UX CBOMCTB U rpaMKOB, UCIOIH30BAHNE
GyHKIUH 1715 pereHus 3a/1a4 U3 APYTruX YIeOHBIX IPEIMETOB U PEATbHOM KU3HU TECHO CBSA3aHO
KaK C MaTeMaTUYeCKUM aHAJIM30M, TaK U C peEIleHHeM ypaBHEHUH W HepaBeHCTB. [Ipu 3ToM
0OJIbIIIOE BHUMAHHE yAeseTcs] (GOPMHUPOBAHUIO YMEHHUsS BhIpaxkaTh (popMyiIamMu 3aBUCUMOCTH



MEXy Pa3IMYHBIMHU BEJIMYUHAMH, MCCIEAOBATh MONTYYCHHbIE (DYHKIUU, CTPOUTH UX TPadUKH.
Marepuan 5TOM coAepKaTeIbHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHUW U HABBIKOB,
MO3BOJIIOIINX ~ BBIpaXKaTh 3aBHCHUMOCTH MEXAYy BEIUYMHAMU B  pa3uyHOM  (opme:
AHAJTUTUYECKOM, Tpadudecko U CIIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYET pa3BUTHIO
QITOPUTMHUIECKOTO MBIIIIJICHHSI, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIIUHY, UCTIOIH30BAHUIO
AQHAJIOTUH.

23.7.1.6.4. CopnepxarenbHast JnuHus "Hauana maTemaTudyeckoro asaiausa'" MO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTU4YeCKMX, TaK M MPUKIAJHBIX 3ajay, JOCTYIHBIX
00yyYaromuMcs, TaK KaK y HUX HOSBISETCS BO3MOKHOCTh CTPOHUTh I'paUKU CIOXKHBIX (DYHKIIHIA,
OIpeNeNIATh UX HauOOJIbIINE U HAUMEHBIINE 3HAYCHUS, BBIYMCIATH IUIOMAAN (GUTYp U 00BbEMBbI
TEJI, HAXOJUTh CKOPOCTHU M YCKOpPEHUs ImpolieccoB. JlanHas coaepkaTenbHasi JUHUS OTKPbIBAET
HOBBIE BO3MOXHOCTH IOCTPOCHMS MAaTEMaTHMYECKUX MOJEJEH peanbHbIX CUTYyalui, NO3BOJISET
HaXOJWUTh HAWJIydlllee pELICHHE B NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-SKOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMU MAaTEMaTHYECKOIO aHalIM3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (OPMATBHO-JIOTHYECKOTO U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUN
pacro3HaBaTh POSABICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M UcKyccTBe. O0ydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYUYSHHBIX B X0/1€ PAa3BUTHS MATEMAaTUKU KaK HAayKH, U
00 uX aBTOpax.

23.7.1.6.5. ConeprxareinbHO-MeToAuUecKast THHMS "MHOXeCTBa 1 JIOTHKA" BKIFOYAeT B ce0s
JJICMEHTHl TCOPUM MHOXKECTB M MATeMaTHYCCKOW JIOTHKH. TeopeTHKO-MHOKECTBECHHBIC
NPEJICTAaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHON MaTeMaTHKU W TpeajaraioT Hawnboliee
YHUBEPCATBHBIA SI3bIK, OOBEAMHSIONIMNA BCE pa3ielibl MaTeMATHKH W €€ NPUIOKCHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKUE MUCIUIUIMHBI U UX MPUIIOKEHUS B €AHHOE Iiesoe. BaxHo
JaTh BO3MOXHOCTh O00yYaromeMycsl IOHUMATh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK COBPEMEHHOMN
MaTEeMaTHKHU W UCIIOJIb30BATh €T0 IS BBIPAXKEHUSI CBOMX MBICIEH. [IpyruM Ba)KHBIM NMPU3HAKOM
MaTeMaTHUKH KaK HayKH CIIeyeT IpH3HATh CBOWCTBEHHYIO €H CTPOrocTh OOOCHOBAaHWUU W
ClIeIoBaHHE OMPE/IEICHHBIM MPaBUIaM MOCTPOCHUS JOKA3aTENbCTB. 3HAKOMCTBO C AJIEMEHTaMHU
MaTeMaTHYeCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYSCKOTO MBINUICHHS O0yYaroIIuXcs,
MO3BOJIIET UM CTPOHUTH CBOM PACCYKJIEHUSI HA OCHOBE JIOTHUECKHX MPaBuiI, (OPMUPYET HABBIKU
KPUTHUYIECKOTO MBIIIICHHS.

23.7.1.7. B yuebnom kypce "Anredpa 1 Hauana MaTeMaTHUECKOro aHan3a" MPUCYTCTBYIOT
OCHOBBI ~ MAaTE€MaTHYECKOTO  MOJICJIMPOBAHHUS,  KOTOpbIE  MpPH3BaHBI  CHOCOOCTBOBATH
(OpMHUPOBAHHIO HABBIKOB IMOCTPOCHHSI MOJENEH peaJbHbIX CUTYaIMi, HCCIEIOBAaHHUS STHX
MOZeJel C IOMOIIBIO ammapara ainreOpsl M MaTeMaTH4ecKOoro AaHajiu3a, HHTePHpPEeTALUH
HOJYYEHHBIX DPE3y/lbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXJIbli M3 pa3lesioB MPOrpaMMBI,
MIOCKOJIBKY BECh MaTepHaji y4eOHOTrO Kypca IMPOKO HCIIONB3YEeTCs Ul PEIICHHS MPHUKIIATHBIX
3agad. Ilpm pemieHuMM peanpHBIX NPAKTUYECKUX 337a4  OOydYarolluecs pa3BUBAIOT
HaOJII0JaTeIbHOCTh, YMEHHE HAXOANUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes, HCIIOIB30BAThH
aHaJoruio, 0000IaTh M KOHKPETH3HpOBaTh Mpobiemy. JledarenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PEIICHHs MPUKIIAJHBIX 33[1a4 OPraHU3yeTCs B MPOIIECCe U3yUSHHsI BCEX TeM Y4eOHOTrO
Kypca "Anrebpa 1 Hauana MaTeMaTHYECKOro aHaiumza'".

23.7.1.8. O01iee 4ynciIo 4acoB, PEKOMEHIOBAaHHBIX JIJIs1 U3y4YeHHS y4eOHOro Kypca "Anredpa
¥ Hayaja MaTeMaTthdeckoro aHanmmsa" - 272 yaca: B 10 kmacce - 136 yacoB (4 4aca B HeJlel0), B
11 kimacce - 136 gacoB (4 daca B HeZIEIO).

23.7.1.8.1. Bo3MoOXxHa KOppPEKTHpPOBKa OOIEro 4MCiIa YacoB, PEKOMEHJOBAHHBIX IS
U3y4YeHHUs ydeOHOro Kypca, C YYe€TOM WHIUBUAYaJbHOTO I[0/AX0/a 0Opa3oBaTeNbHbIX
OpraHu3alyii K yriay0ieHHOMY U3y4eHHIO aJireOphbl M Hayajl MaTeMaTHYeCKOro aHajin3a, B paMKax
coOII0ICHHSI THTUEHNYECKUX HOPMAaTHUBOB K HEZENIbHOM 00pa3oBaTelbHON HarpyskKe.



23.7.2. Conepxanue o0ydenus B 10 kacce.
23.7.2.1. Ynucna u BEIYUCICHUS.

Panmonanpupie yncna. OOBIKHOBEHHbIE M JIECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauueckue aApodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul peIleHHs MPUKIaIHBIX 33134 U3
pa3IMYHBIX OTpaciel 3HAaHUW U peallbHOM KU3HU.

JelicTBuTenbHble yucia. PanuoHanbHbIE W HPpAalMOHAIBHBIE 4Yucia. ApUPMETHYECKHE
onepanuuu C JCUCTBUTENIBHBIMU 4YHCIaMU. MOIyib EMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA.
[IpubnukeHHbIE BBIUMCICHHS, TMpaBUIa OKPYTJCHUS, TNPUKHIKA ¥ OLEHKAa pe3yibTara
BBIYMCIICHHUIA.

Crenens ¢ nenbM nokazateneMm. bunom Herorona. Vcnonb3oBanue moaxoasieii (opMbl
3aIlMCH IEUCTBUTEIIBHBIX YUCEI ISl PEIICHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTYpaJIbHON CTENIEHH U €ro CBOMCTBA.

CreneHb C palMOHAJIBHBIM IOKAa3aTEJIEM M €€ CBOWCTBA, CTENEHb C JIEMCTBUTEIIbHBIM
HOKa3aTelIeEM.

Jlorapudm uncna. CoiictBa morapudma. [lecaTuuHbie U HATypaJIbHBIC JOTapU(PMBI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

23.7.2.2. YpaBHEHNUs U HEPABEHCTBA.

ToxnecTBa W TOXJECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCWIIbHBIE ypaBHEHUS U YpaBHEHU-ClIeACTBUs. HepaBeHCTBO, pelleHe HEPaBEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS LENbIX U JPOOHO-PAMOHANBHBIX YPAaBHEHUN U HEPAaBEHCTB.
MHorousneHsl OT 0OJHOW NEpeMEHHOM. JleleHne MHOrowIeHa Ha MHOTOWIEH ¢ OcTaTKoM. TeopeMa
be3y. Muorounensl ¢ ueiasiMu koagduimenramu. Teopema Buera.

[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKESHHMA, COIEPIKALIUX CTENECHH U KOPHH.
WppanmonansHeie ypaBHeHH. OCHOBHbBIE METObI PELLIEHUS HPPALIMOHATIBHBIX YPABHEHUH.
[TokazaTenbHbie ypaBHEHUs1. OCHOBHBIE METO/IbI PELLICHUS MTOKA3aTENbHBIX YPaBHEHUH.
[IpeobGpazoBanme BrIpaXE€HUM, COEPKAIIHNX JOTaPUPMBEI.

Jlorapupmuueckue ypaBHeHus. OCHOBHBIE METOJbI pEIIEHUs JIOTapU(PMUUECKUX
YPaBHEHUH.

OcHoBHbIE TpUroHOMeTpuueckue ¢opmynsl. [Ipeobpa3zoBaHne TPUTOHOMETPHUUECKUX
BBIpAKECHMI. PellleHne TpUroHoMeTpu4eCKuX YpaBHEHHM.

PemeHne cucreM JIMHEWHBIX ypaBHEHUH. MaTpula CUCTEMBl JIMHEHWHBIX YpPaBHEHUM.
Onpenenurens MaTpUibl 2 X 2, €r0 T€OMETPUUYECKHUN CMBICT U CBOMCTBA, BBIUYMCICHUE €TI0
3HAYEHUs1, IPUMEHEHUE ONPEACIIUTEIS U1 PEILIEHUS CUCTEMbI JIMHEWHBIX YpaBHEHUN. Perenne
MPUKIAJHBIX 337a4 C TOMOIIBIO CUCTEMBI JIMHEHMHBIX YpaBHEHU. McciaeqoBanue mocTpOeHHOM



MOZACIIN C TOMOLIBIO MaTpuUIl 1 OHpGHeHHTCHCﬁ.

[TocTpoeHne mMareMaTHYECKMX MOJENEH peallbHOW CUTyallud C MOMOIIBI) YpaBHEHUN M
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEILICHUIO MAaTEMAaTUYECKUX 3aad U 3a1a4
U3 Pa3IMYHBIX 00J1acTel HAYKU U PEATbHOU KU3HH.

23.7.2.3. ®yHKuuu U rpaduKy.

OyHKIMA, cnocoObl 3amanus (GyHKOuH. B3aumMHo oOpatHele ¢yHKIMU. Kommo3suius
¢bynkuuid. 'paduk pyHxmm. SnemMeHTapHbIe TpeodpazoBaHus rpauKoB QyHKIUI.

OO6macth ompeneneHuss 1 MHOXECTBO 3HaueHni ¢yHkuun. Hymu dynkmuu. [IpomexyTku
3HAKONOCTOAHCTBA. YeTHble u HeuyeTHble QyHKuuH. llepumogmueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (PyHKUMH. MakcuMyMbl 1 MUHUMYMbI pyHkuuu. HauOomnbliee v HanMeHbllee
3Ha4eHUs1 QYHKIIMU Ha TPOMEXYTKE.

Jluneiinas, kBajpaTuyHas U JIpoOHO-JIMHEWHAs PYHKIIMU. DIEeMEHTapHOE UCCIICIOBaHUE U
MOCTPOEHHE UX IPapUKOB.

CrenenHas (QyHKIMs C HATypaJIbHBIM M IIEJbIM TOKa3aTeneMm. Ee cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHA n-Of CTeneHW Kak (yHKIHHM OOpaTHOM CTENEHH C HaTypallbHBIM
MOKa3aTeJIEeM.

[Toka3zarenbHas u norapudmuyeckas GpyHKIUHN, X cBoiicTBa U rpaduku. Vcnonp3oBanue
rpadukoB QpyHKUIMN )i pelIeHus] ypaBHEHUI.

TpuroHomeTpuyeckas OKPYXHOCTb, ONpEJCNCHHEe TPUTOHOMETPHUUECKUX  (QYHKUIUI
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAbHBIX MpoIeccax U sBleHusX. ['paduku peambHbIX
3aBUCHUMOCTEM.

23.7.2.4. Hayana MaTeMaTUYECKOTO aHAIN3A.

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHusI MOCIEN0BaTEILHOCTEH. MeTon MaTeMaTHYECKON
WHAYKIMA. MOHOTOHHBIE W OrpaHUYEHHBIE MOCIEI0BAaTEIbHOCTH. MCTOpUS BO3HHMKHOBEHUS
MaTeMaTUYECKOIr0 aHaIM3a KaK aHajin3a 0ECKOHEUYHO MaJIbIX.

Apudmerndeckass W TeoMeTpudeckas  Iporpeccuu.  beckoHeuHo — yObIBaroIias
reoMerpuueckas nporpeccusi. Cymma 6ecKOHEUHO yObIBarolel reoMeTpruuecKoi MpOrpeccuu.
JIuHEeWHBIM M OKCHOHEHUMAIBbHBIM pocT. Yucino e. @Dopmysia CIOXKHBIX MPOLIEHTOB.
Hcnonbs3oBanme mporpeccuu Jisi pelieHus pealbHBIX 3a/1a4 MPUKIAHOTO XapaKTepa.

HenpepbiBHbIE QyHKIIUN U MX CBOHCTBA. TOYKH pa3pbiBa. ACUMITOTHI IPaUKOB (PYHKIUH.
CpoiicTBa (hyHKUMH HENpPEpBIBHBIX HA OTpe3Ke. MeToa MHTEPBAlOB JUIsl pELIeHHs] HEPABEHCTB.
[IpumeHeHMe CBOWCTB HENIPEPBIBHBIX (DYHKLUH /IS peIIeHHs 3a/1ay.

[lepBas u BTOpas npousBoaubie PyHKIMU. OnpenerncHnue, reOMETPUIECKUN U PU3MIECKUI
CMBICT IPOU3BOHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIIHH.

[IpousBoaHblie 3neMeHTapHBIX (QyHKUUN. [Ipon3BogHas cymMMbl, TPOU3BEIECHUS, YACTHOTO
¥ KOMIIO3UIMU (QYHKIUH.

23.7.2.5. MHOXeCTBa 1 JTOTHKA.



MHoecTBO, onepaluy HaJ MHOXXECTBaMU M UX cBoiicTBa. /uarpammel Diinepa-BenHa.
[IpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara JUuis ONUCaHMs pealbHBIX NPOLECCOB U
ABJIEHUH, IPU PELIEHHUH 3a]a4 U3 APYTUX y4eOHBIX NPEMETOB.

Onpenenenne, TeopeMa, CBOWCTBO MaTeMaTHIECKOT0 00BEKTa, CIICICTBUE, TOKA3aTEIbCTBO,
PaBHOCWJIbHBIC YPaBHCHUSI.

23.7.3. Conepxanue oOyuenus B 11 kiacce.
23.7.3.1. Ynucna 1 BEIYHCICHUS.

Hartypanbaple W 1mensie 4ucia. [IlpuMeHeHHWe NpPH3HAKOB JEITUMOCTH IIENBIX YHUCEII,
HauOonbpImi o0t nenmurens (nanee - HOJl) u naumensiiee obmiee kpatnoe (nanee - HOK),
OCTaTKOB 10 MOAYJIIO, alropuT™Ma EBKIIMIA IS pelieHHs 3a/1a4 B IIEJIBIX YHCTIaX.

Kommnekcusle uymcna. AunreOpandeckas W TpUTOHOMETpUYecKas (OpPMBI  3alucH
KOMILIEKCHOTO 4Hcia. Apru(MeTndyeckue ornepanuu ¢ KOMIUIEKCHBIMU YnciaMu. M3o0paxenue
KOMIUIEKCHBIX YHMCEJl Ha KOOpAUHATHOU mockoctu. @opmyna Myaspa. KopHu n-oit crenenu u3
KOMIUIEKCHOTO uucia. IlpuMeHeHHe KOMIUIEKCHBIX 4YHMCeNn Ui pelleHus (U3MYECKUX U
F€OMETPUYECKUX 3a/a4.

23.7.3.2. YpaBHEHHS U HEPABEHCTBA.

Cucrema u COBOKYITHOCTb ypaBHCHI/Ifl N HCPABCHCTB. PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-
CJIICACTBHA. PaBHOCHIBHBIC HEPaAaBCHCTBA.

OT0op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHUH € MOMOIIbI0 TPUTOHOMETPHUECKOM
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyeCcKnX HEpaBEeHCTB.

OCHOBHBIE METO/IbI PELICHHS MTOKa3aTeIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELIEHUS NPPALMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YPaBHEHHH.

YPaBHCHI/IH, HCPABCHCTBA U CUCTCMBI C MapaMCTPaMH.

[IpumeHneHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEHICHUIO MAaTEMaTHYECKHUX 3a7ad u
3alad U3 PasNUYHBIX OONacTed HAayKd M peajbHOW >KWU3HM, HMHTEPHpPETaIus MOJYyYeHHBIX
pEe3yJIbTaToB.

23.7.3.3. ®yHKuuHu U rpaduKy.

I'paduk xommozunuu ynkuuid. ['eomerpuueckue oOpa3bl ypaBHEHUIl M HEpaBEHCTB Ha
KOOPAMHATHOH IJIOCKOCTH.

Tpuronomerpuyeckue GyHKIUHI, UX CBOWCTBA U TpadUKU.

I'padrueckue MeTOIbI pelIeHus ypaBHEHHUM U HepaBeHCTB. I paguueckue MeTo bl pelieHus
3aJad c napaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKUIUH Uis HCCIeIOBaHMS NPOLIECCOB M 3aBHUCUMOCTEH,
KOTOpbIE€ BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYTUX YYeOHBIX MPEIMETOB U peaIbHON HKU3HU.



23.7.3.4. Hayaina MaTeMaTU4YECKOrO aHaIN3A.

[IpumeneHne NpoU3BOAHON K MCCIEAOBaHNIO0 (DYHKIIMH HA MOHOTOHHOCTb U KCTPEMYMBI.
Haxoxaenne HauboIbIIero 1 HANMEHBINETO 3HAYECHUI HeTIPEPHIBHOW (DYHKIIMU HA OTPE3Ke.

[TpuMeHeHHe TPOU3BOAHON U HAXOXICHUS HAWIYYIIeTO0 PEHICHUS B TPUKIAIHBIX
3aayax, I OMpeAeNieHUus] CKOPOCTH WM YCKOPEHHUs IMpollecca, 3aAaHHOTO (OpMYJION HIn
rpaguKoM.

[TepBooOpasHas, OCHOBHOE CBOWCTBO MEpBOOOpa3HbIX. llepBooOpa3Hbie 3IEeMEHTAPHBIX
¢dbyuknwmii. [IpaBuia HaxoXaeHUS TEPBOOOPA3HBIX.

Nurerpain. I'eomerpudeckuil CMbICI MHTETpaia. BeIUUCICHUE ONPENEIEHHOIO HUHTErpasia
o ¢popmyne Hrrorona-JleitOnuia.

[Ipumenenne wWHTErpajia [Uisi HAXOXKACHUSA IUIOMIAJAEH TIJIOCKHX (GUryp U 00BbEeMOB
reOMETPUYECKUX TEI.

[Tpumeps! pemennit qudQepeHnraibHbpIX ypaBHeHUH. MaTeMaTnueckoe MOJIEIMPOBAHUE
peasbHBIX MIPOLECCOB C MOMOILBIO AU(PepeHIINaTbHbIX YPaBHEHUH.

23.7.4. llnanupyemble NpEAMETHBIE pe3yJbTaThl OCBOCHUS (QenepaibHoil paboueit
nmporpamMmbl ya4eOHOro Kypca "Anredpa U Hadaja MaTeMaTHYeCKOro aHayim3a" Ha yriyOJeHHOM
YpOBHE Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl.

23.7.4.1. K xonny o6yuenus B 10 kinacce oOyyaronuiics MOIy4YuT CIeyoIIne IpeIMeTHbIe
pe3yabTaThl IO OT/AEIBHBIM TeMaM (peaepanbHoi pabodeii mporpaMmel yueOHOro Kypea "Anredpa
Y HayaJla MaTeMaTH4eCcKoro aHaimsa':

23.7.4.1.1. Yucna 1 BEIYUCIIEHUA

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: PAIMOHAIBHOE YMCII0, OECKOHEUHAs TIEPHOIUIECKas
Ipo0Ob, TPOIEHTHI, UPPAIMOHATHLHOE YHWCIIO, MHOXKECTBA PAIMOHATBHBIX U JEHCTBUTEIBHBIX
YUCEN, MOYJIb EHCTBUTEILHOTO YHCIIA;

PUMEHSATH APOOH M HMPOLEHTHI JUISl PELIeHUs IPUKIIAAHBIX 3a/1a4 U3 PAa3JIMUYHbIX OTpaciieit
3HaHUU U pEATTbHOM )KU3HH;

MPUMEHSTh MPHUOIMKEHHbIE BBIYHCICHUS, MpaBUa OKPYTJICHUS, MPUKUAKY W OLEHKY
pe3yJibTaTa BBIYMCICHHI;

CB060,Z[HO ONepupoBaTh IMOHATHUCM: CTCIICHL C MHCJIbIM II0KAa3aTCJICM, HCIIOJIb30BaATh
IOAXO ATy IO (i)OpMy 3aIllMCcu ﬂGfICTBI/ITGJ'II:HBIX YUCCI OJid pCIICHHA NPAaKTHYCCKUX 3aJad U
MMPEACTaBJIICHHUA JaHHBIX;

cBOOO/IHO ONEpPUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATYpPaJIIbHOM CTETEHU;
CBOOO/THO OIIEPUPOBATH MOHATHEM: CTETIEHb C PAllMOHAJIBLHBIM IT0Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBATh MOHSATHIMH: JIorapudM 4YHUCIA, ACCATUYHBIE W HATypalbHBIC
J0rapuQMmsl;

cBOOOZIHO ONEpUPOBaTh MOHATHUSAMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHTE€HC YHCIOBOIO
apryMeHTa;



OMEepUpPOBATh MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAaHT€HC YHUCIOBOTO apryMEHTa.
23.7.4.1.2. YpaBHEHUS U HEPABEHCTBA:

CBOOO/IHO OTIEpUPOBATH MOHATHIMU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCUIIBHEIE
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHATh Pa3IUYHBIE METOJbl PEIICHUS pPALMOHAJIBHBIX M JPOOHO-pAIIMOHAIBHBIX
YPaBHEHHUH, IPUMEHATh METOJ MHTEPBAJIOB Ul PEILCHUS HEPABCHCTB;

CBOOOJHO OINEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOH IMEpEeMEHHOH, MHOTOWIEH C
LeJIBIMU K03 (PUIIMEHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JIEeHHe MHOTOWIEHA HA MHOTOUJIEH
¢ ocTtatkoMm, Teopemy besy u teopemy Buera juis pemenus 3anad;

CBOOO/ZIHO OMNEpUpPOBaTh MOHATUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHMH, MaTpula,
ONpEACIUTENb MATpULbl 2 X 2 U €ro IeOMETPUYECKUMH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenuTesst 2 X 2 1 BBIYUCIECHUS €ro 3HAY€HUs, IPUMEHATh ONPEACIUTENN Il PEeLICHUs
CUCTEMBI JIMHEMHBIX yPaBHEHUH, MOJEIHUPOBATh PEAJIbHBIE CHUTyallUd C IIOMOIIbI) CHCTEMBbI
JUHEHHBIX YPaBHEHMH, MCCIIEIOBAaTh IIOCTPOCHHBIE MOJEIM C IOMOINBKD MATpULl H
OIIPEIEIUTENIEH, NHTEPIIPETUPOBATH ITOYYEHHBIN PE3yJIbTaT;

WCIIOJIH30BaTh CBOMCTBA JIEUCTBHI C KOPHAMH JIJIsl TPeOOpa30BaHUs BBIPAKEHUH;

BBIIIOJIHATD Hp€06pa3OBaHI/ISI YHCJIOBBIX BBIpEl)KCHI/II\/'I, CoACpKamux  CTCIICHU C
paluOHAJIBHBIM IMOKA3aTCIIEM;

UCIIOJIb30BaTh CBOMCTBA JIOTapH(PMOB 15 TpeoOpa3oBaHus JOrapuPpMUUECKIX BHIPAKECHUH;

cBOOOZHO  omepupoBaThb  MOHSTUSAMM:  HUpPpAlMOHAJbHbIE,  IOKa3aTelbHBIE U
JorapupMHUUECKUE YpaBHEHUS, HAXOIUTh MX PELICHHUS C MOMOIIbIO PaBHOCHUIIBHBIX MEPEX0JI0B
WJIM OCYILECTBIISISI IPOBEPKY KOPHEH;

INPUMEHATh  OCHOBHBIE  TPUIOHOMETpUYeckHe  (GopMyisl  Juis  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKEHU;

CB060,Z[HO OIICpHUpPOBATH IOHATUCM: TPUTOHOMCTPUYCCKOC YPABHCHUC, TIPUMCHATH
HGO6XO}II/IMBIG q)OpMy.]'II)I JJI1 pEHICHUA OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKHUX ypaBHeHI/II\/II;

MOZACIIMPOBATh PCAJIbHBIC CHUTyallUM Ha A3BIKC anre6pbl, COCTaBJIAAITb  BBIPAXKCHUA,
YpaBHCHHsA, HCPABCHCTBA 110 YCIOBUIO 3aJadd, HCCICAOBATHL IMOCTPOCHHLIE MOACIU C
HCITIOJIb30BAHUCM allliapata aJ'IFC6pLI.

23.7.4.1.3. OyHKuuu u rpauKu:

CBOOOJHO ONEpUpOBaTh MOHATUAMM: (YHKIHSA, CIOCOObI 3ajaHus (YHKLUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMHO3ULIMS (yHKUUN, Tpa@uK (QYHKIMH, BBIIOJIHATH 3JEMEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKUINH;

cBOOO/IHO ONEepUpoBaTh MOHATUAMM: OOJACTh ONpEAENCHUS M MHOKECTBO 3HAYEHUI
¢GbyHKUMH, HyIH QYHKIMH, TIPOMEXKYTKU 3HAKOTIOCTOSTHCTBA;

CBOOO/ZIHO ONEpUPOBATH MOHATUSAMHU: YETHbIE U HEYETHblEe (QYHKIHUH, MEPUOTUYECKUE
(GYHKIMH, TPOMEXYTKM MOHOTOHHOCTH (YHKLHMH, MAKCUMyMbl M MHUHUMYMbI (DYyHKIUH,
HauOosbllIee 1 HAUMEHblIee 3HaueHne QyHKIIUN Ha IPOMEXKYTKE;



CBOOOJHO OIEPHPOBATH MOHATUSAMH: CTENEHHAas (YHKIUS C HATypaJbHBIM U LENIbIM
nokaszareseM, rpaduk CTENeHHOM (YHKLIMU C HaTypajlbHBIM U LEJNbIM IOKa3aTeneM, rpaduk
KOPHS N-Oi CTENeHH Kak (PyHKIUN 0OpaTHOM CTENEeHU C HaTypalbHBIM MIOKa3aTeNIeM;

ONEepUpPOBATh TOHATUSAMU: JUHEIHas, KBaJapaTuyHas U JApoOHO-TMHEHas (yHKUHUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHHUE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJHO ONEpUPOBATh MOHATUSAMU: MOKa3aTelbHas U Jorapubmuyeckas (QyHKLIUU, UX
CBOWCTBA U IpauKu, UCTIOIB30BATh UX I'padUKH s peIIeHHs ypaBHEHHIA;

CcBOOO/JIHO OINEpPUPOBATh MOHATHUSMU: TPUTOHOMETPHUUYECKas OKPYKHOCTb, OIpeAesieHUE
TPUTOHOMETPUYECKHUX (PYHKIUH YUCIOBOTO apryMEHTa;

UCMONb30BaTh Ipaduku (yHKIMHA A8 MCCIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEH NpHU
pelIeHUH 3a/la4 U3 APYTUX Y4eOHBIX MPEIMETOB U PEaNbHOM KU3HH, BBIpaXaTh (HopMylamu
3aBUCUMOCTH MEKy BEJIMYMHAMU;

23.7.4.1.4. Hauana MaTeMaTUYECKOTO aHAIN3A;

CBOOOJHO ONEpPHPOBATH IMOHATUAMU: apupMeTHUecKass M IeoMeTpUdecKas Mporpeccus,
0eckoHeuHO yObIBaIOIIasi FeOMETPUUECKasi MPOrPecCHsl, TUHEHHBIN U 3KCIIOHEHIMAIBHBIA POCT,
(dopMya CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCIOJIB30BATh MPOrpeCCumn JJIsl pCHICHUA PCAJIbHBIX 3a/1a4 IMPUKIIAAHOI'O XapaKTepa,

CBO60)IHO OIICpHUPOBATH TIOHATUSAMMU: nOoCICa0BaTCIbHOCTD, CITIOCOOBI 3aaHusd
HOCHeﬂOBaTeHBHOCTeﬁ, MOHOTOHHBIC U OTPAHUYCHHBIC ITOCIICAOBATCIIBHOCTHU, TIOHUMATh OCHOBLI
3apOKIACHUA MATEMATHYCCKOI'O aHaJIn3a KaK aHaJIn3a OECKOHEUHO MaJbIX;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMM: HENpEpbIBHbIE (YHKIMHU, TOYKH pa3pbiBa Tpaduxa
(yHKIMY, ACUMIITOTHI Tpaduka QyHKINU;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIMS, HEMpepblBHAS Ha OTpe3Ke, NMPUMEHSThH
CBOICTBa HEMPEPHIBHBIX (QYHKIUH JIsl pelIeHns 3a/1a4;

CBOOO/THO OMIEpUPOBATh MOHATUAMU: IIEPBast U BTOPast MPOU3BOAHbIE (YHKIINH, KacaTeIbHas
K rpaduky pyHKINU;

BBIUUCIISATH POU3BOHbIE CYMMBI, IPOU3BEIEHUS, YACTHOIO M KOMIIO3ULIUH JIBYX (DYHKLHUH,
3HATh [IPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh TEOMETPUUYECKUN U PU3NIESCKUI CMBICI IPOU3BOIHOM TSl pEIICHUS 3a]1a4.
23.7.4.1.5. MHO>XecTBa U JIOTHUKA:
CBOOO/IHO OTIEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpaIlMU HaJl MHOKECTBAMHU;

HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH amnmapat Jijisl ONMCaHUs PeaJbHbIX MPOIECCOB U
SIBJICHU, TIPU PEIICHUH 3a/1a4 U3 JPYTUX yU4eOHbIX IPEAMETOB;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMU: OIPENEICHUE, TEOpeMa, YypaBHEHHE-CIIEICTBUE,
CBOWCTBO MaTeMaTH4YECKOro OOBEKTa, JO0Ka3aTeNbCTBO, PABHOCWIBHBIE YypaBHEHUS U
HEpPaBEHCTBA.

23.7.4.2. K xoH1y o0yuyenus B 11 kinacce o0ydaronuiicss HOIy4YHUT CIEAYIOMINE PeIMETHbIE



pe3yabTaThl IO OT/AEIBHBIM TeMaM (peaepanbHoi pabodeii mporpaMmel yueOHOTo Kypea "Anredpa
Y Hadaja MaTeMaTU4eCKOro aHanusa'":

23.7.4.2.1. Yucna 1 BEIYUCIIEHUA

CBOOOJHO ONEpUpPOBATh TMOHATHAMM: HATypajlbHOE M 1EJI0€ YHCIO0, MHOMKECTBa
HaTYpaJIbHBIX U LENBIX YHUCEN, UCIOIb30BaTh IPU3HAKU AeaumocTy nenbix yucen, HOJ u HOK
HaTypaJIbHBIX YHMCEIl AJI PEIIEHUs 3a7a4, IPUMEHATh alroput™M EBkinna;

CB060,Z[HO OIICPpHUPOBATH NOHATUCM OCTATKa IO MOAYJIIO, 3alIUCBIBAThL HATYPAJIbHBIC YHCJIA B
PA3JIMYHBIX ITO3HUIWMOHHBIX CUCTEMAaX CUHUCIICHUS,

CBOOOJHO OIEPUPOBATH MOHATHUAMHU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMILUICKCHBIX
YHcell, MPe/ICTaBIsATh KOMIUIEKCHbIE YHClia B aJireOpandyeckoid U TPUrOHOMETpuueckoi (opme,
BBINOJIHATH apU(PMETHUECKHUE ONEPALIMU C HUMH U N300paXkaTh Ha KOOPJMHATHON TIOCKOCTH.

23.7.4.2.2. YpaBHEHHUs U HEPABECHCTBA:

CBOOOJIHO  ONepupoBaTh  MOHATUSIMH:  HUpPpPAlMOHANbHBIC,  IOKa3aTelbHBIE U
jorapuMuyecKre HEpaBeHCTBA, HAXOAUTh WX PEIICHUS C TOMOIIbIO PABHOCUIIBHBIX [IEPEXO0JI0B;

OCYILECTBIISATH OTOOP KOPHEH MPH PelICHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOO/ZIHO ONEpUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, INPUMEHSTh
HE00X0uMbIe (POPMYJIIBI IJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATh MOHATHUAMHU: CUCTEMA U COBOKYIHOCTh YpPAaBHEHUH U HEPABEHCTB,
PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUs CUCTEMBI U COBOKYITHOCTEMN
palMOHAIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTENbHBIX M JOrapu(pMHUUEcCKUX ypaBHEHUH H
HEPaBEHCTB;

pfiiatb panyvOHAJBHBIC, HWPPAUOHAIBHBIC, IIOKAa3aTCIbHBIC, HOFapI/I(l)MI/I‘IeCKI/Ie n
TPUTOHOMCTPUYICCKUEC YPAaBHCHUA U HCPABCHCTBA, COACPIKAIINC MOAYJIN U MApaMETPHhI;

MPUMEHSTh rpapuueckre MeTO bl Ul PEIIeHUs] ypaBHEHUHN 1 HEPABEHCTB, a TaKXKe 3aj1a4 ¢
napamMeTpamu;

MOJIETIMPOBATh pealbHblE CHUTyallMM Ha S3bIK€ aireOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHIO 3a/1a4H, UCCIIEI0BATh IOCTPOCHHBIE MOEIN
C MCIOJIb30BaHUEM alllapara ajareopbl, UHTEPIPEeTUPOBAThH NOJYyUYEHHBINH pe3yJIbTarT.

23.7.4.2.3. ®yHkuu u rpaduku:

CTPOUTHh TpaUKHU KOMIIO3ULUHU (YHKIUN C MOMOIIbIO AJIEMEHTApHOIO HCCIIEIOBaHUS U
CBOWCTB KOMITO3UIIMU ABYX (DYHKITHIA;

CTPOUTH TEOMETPUUYECKHE 00pa3bl YPaBHCHU U HEPABEHCTB Ha KOOPAMHATHOM ITIOCKOCTH;
CBOOO/IHO OTIEPUPOBATH MOHATUSAMU: TpA(UKH TPUTOHOMETPHUECKUX (PYHKIIHIA;
MPUMEHATH (PYHKITUU JJIT MOJCITUPOBAHUS U UCCIIEOBAHUS PEATHHBIX MPOIIECCOB.
23.7.4.2.4. Hayayra MaTeMaTHYECKOI'0 aHAJIN3a:

HCIIOJIB30BAaTh IMPOU3BOAHYIO I HCCICAOBAHHUA q)YHKIII/II/I Ha MOHOTOHHOCTh H



SKCTPEMYMBI;
HAXOJUTh HauOOJbIIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIMYU HEMPEPHIBHON Ha OTPE3KE;

HCIOJIb30BATh MPOU3BOJHYIO JId HAXOXICHHUA HAWIIYULICTO PCHICHUSA B MPUKIIAJIHBIX, B
TOM YHCJIIC CONUAIBHO-3KOHOMHYECKHX, 3aJadax, IJIS ONPEACICHHUs CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (GOpMYIIOi Ui rpaduKoMm;

CBOOOJIHO ONIEPHPOBATH MOHATHAMHU: IIEPBOOOPA3HAsI, ONPEACIICHHBIN HHTETPaJl, HAXOIUTh
NepBOOOpPA3HbIE ANEMEHTAPHBIX (YHKIHMA W BBIYHCIATH HUHTerpaid mno ¢opmyne HbroToHa-
JletiOHuma;

HAXOJUTh IJIOMIAAH IIOCKUX (PUTYP U 0OBEMBI TEJ C MTOMOIIBIO0 HHTETPAlIa;

UMETh TIPE/CTABICHUE O MaTeMaTHYECKOM MOCIHPOBAHMM Ha IPHMEPE COCTABICHUS
muddepeHIaTbHBIX YPaBHEHHI;

peliaTh MPUKIAAHBIC 3aJa4l, B TOM YHCJIC COLOMUAJIbHO-D3KOHOMHUYECKOIo H (1)I/ISI/I‘IGCKOFO
XapaxkTepa, CpCACTBAMH MATCMATUYCCKOTI'O aHaJIN34a.

23.8. ®egepanbHas padoyasi nporpamMmma yuyedHoro kypca ""I'eomerpus'.
23.8.1. IlosicHuTEIBHAA 3alIACKA.

23.8.1.1. T'eomerpus siBisieTcss OJHUM M3 0a30BBIX KypCOB Ha YpOBHE CpPEIHEr0 OOIIEero
00pa3oBaHMs, TaK KaKk 00€CIeuYrnBaeT BO3MOXKHOCTb U3YUEHHUS TUCIUIINH €CTECTBEHHO-HAYYHON
HANPaBIEHHOCTH U MPEIMETOB T'YMaHUTAPHOTO IUKIA. Jlorndeckoe MeleHue, Gopmupyemoe
IIpHu U3Yy4YCHHUU 06yqa}01m/1M1/1051 HOHATUHHBIX OCHOB TCOMETPHUH, ITPU OOKA3ATCIBCTBE TCOPEM U
MOCTPOEHUH LIETIOYKH JIOTUUECKUX YTBEPKIECHUM MPU PEIICHUH T€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIZIBUT'aTb W OIIPOBEPTaTh TUIIOTE3bI HCIMOCPCACTBCHHO HMCIIOJIB3YIOTCA IIPH PCUHICHUH 3aaad
€CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTU (DPM3MUYECKUX 3a/1a4.

23.8.1.2. llenp ocBoeHus mporpamMmbl yueOHOro kypca "l'eomerpus" Ha yriayOieHHOM
YPOBHE - pa3BUTHE WHAMBUIYAIbHBIX CIIOCOOHOCTEH 00y4aromuxcs MpU U3yUYeHUH T€OMETPHH,
KaK COCTaBIISAIOLIEH MpeaMeTHO oOnactu "Matemaruka u nHpopmatuka' yepe3 obecrieueHue
BO3MOXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHX T€OMETPUUYECKHX 3HAHUU U
NEHUCTBUM, CHEIU(UUHBIX TE€OMETPUH, U HEOOXOIUMBIX ISl YCHEIIHOTO MPOo(ecCHOHATBHOTO
00pa30oBaHMsl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

23.8.1.3. IlpuopuTeTHBIMM 3aJayaMHd Kypca TE€OMETpUM Ha YIIyOJEHHOM YpOBHE,
pacCHIMPSIONIMMU U YCHJIUBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacivpeHue MpeICTaBIeHHs 0 TEOMETPUH KaK 4aCTH MUPOBOU KyJIbTYpPbI U ((OPMUPOBAHHE
OCO3HAHUS B3aUMOCBS3U T'€OMETPUU C OKPYXKAIOLIUM MUPOM;

(dbopMUpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJAEIISAX, TO3BOJISIONINX ONUCHIBATh U U3Y4aTh pa3HbIe ABJICHHUS OKPYKAIOIIEro
MUpa, 3HaHWE NOHATUHHOTO amnmnapata 1o paszeiy "CrepeomeTpus" ydeOHOTo Kypca reoMEeTpuu;

(dbopMHpOBaHHE YMEHUS BJIAJIeTh OCHOBHBIMU MOHSATHSMU O MPOCTPAHCTBEHHBIX (PUTYpax U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, (OopMysl M YMEHUE MX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CLIOCOOBI PELIeHHUs 3a/ay;

dbopMHUpOBaHHE YMEHHUS pACIIO3HABaTh HA YEPTEkKax, MOJCIAX M B PEATbHOM MHPE



MHOT'OIpaHHUKU U TCJIa BPAIICHUA, KOHCTPYHUPOBATH TCOMECTPUUCCKHUEC MOJICIIN;

dbopmupoBaHue MOHUMAaHUS BO3MO>XHOCTH aKCHOMaTHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX TeOopHui, (HopMUpOBaHHE MOHUMAHHUS POJIU AKCHOMATHKH IPH TNPOBEICHUU
pacCyKIeHHUI;

(dbopMHpOBaHKE YMEHUS BIAJIETh METOIaMH I0KA3aTEILCTB U AJITOPUTMOB PEIICHUS, YMEHHS
UX IMPUMEHATH, IPOBOJUTH J0KA3aTEIbHBIE PACCYXKACHUSA B XOA€E PELICHUS CTEPEOMETPHUIECKHUX
3aJa4 1 33/1a4 C IPAKTUYECKUM COZiepKaHueM, (POPMHUPOBAHUE MTPEICTABICHHS O HEOOXOJUMOCTH
JI0Ka3aTeNbCTB IPU OOOCHOBAHMM MAaTEMAaTUYECKMX YTBEPXKAECHUH M pPOJIM aKCHOMAaTHKH B
IIPOBEJICHUH JIEJYKTUBHBIX PaCCyKICHUI;

pa3BUTHE U COBEPILICHCTBOBAaHME HHTEJUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEM
00ydJaromuxcs, MMO3HABATEIbHOW AKTHMBHOCTH, WCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIUICHHS, UHTEpeca K M3YYEHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHATIBHOH TI'PAMOTHOCTH, PEJIEBAHTHONH TI'E€OMETPUHU: YMEHHS
pacrno3HaBaTh IPOSBICHUS T€OMETPUYECKUX TOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTYyalMsIX W TpPU HU3YYEHUM JPYTHMX Y4YeOHBIX NPEIMETOB, MPOSBICHHS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJICTMPOBAHMS pEATbHBIX CUTyallMid, HUCCIEAOBAHUS
IIOCTPOEHHBIX MOJEJIEH, MHTEPIIPETALIUH TI0JyYEHHBIX PE3YJIbTAaTOB.

23.8.1.4. OcHOBHBIMHU COJiep>KaTeIbHBIMU JIMHUAMU YueOHoro Kypca "I'eometpus" B 10 - 11
knaccax sBistorcs: "lIpsMble M 1miockoctd B mpoctpaHcTBe', "MHororpannukun”, "Tena
BpanieHus", "BekTopbl M1 KOOpAUHATHI B pocTpaHcTBe", " [IBUkKEHUS B IPOCTpaHCTBE".

23.8.1.5. CdopmymnupoBanHoe B DPI'OC COO T1peboBanue "yMeThb OINEPUPOBATH
MOHATHAMH'"', peJIeBaHTHBIX T€OMETPUU Ha yriayOneHHoM ypoBHe oOyuenus B 10 - 11 kiaccax,
OTHOCHTCSI KO BCEM COJepXKaTeIbHbIM JIMHUSIM y4eOHOro Kypca, a (GOpMUpOBaHHE JOTMYECKUX
YMEHHUM pacrpeiensieTcss He TOJNBKO MO COJAEpKaTEeNbHBIM JHHHSIM, HO M MO TrojaM OOy4eHHS.
Conepxxanne  00Opa3oBaHHUs, COOTBETCTBYIOIIEE IPEAMETHBIM  pe3yJbTaTaM  OCBOCHHUS
®enepanbHO paboueil MporpaMMsbl, paclpeneeHHbIM M0 TofgaM 00ydeHus, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIMIIMAIBHBIM BOIPOCaM OO0yYarolIuecs
oOpamanuch HEOAHOKPATHO, YTO IO3BOJISIET OPraHU30BaTh OBJIAJCHHE TI€OMETPUYECKHMU
HNOHATHSMM W HaBBIKAMHU IIOCJIEAOBATENIFHO M IOCTYyHAaTeIbHO, C COOJIIOJCHHEM MpPUHIIHIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPHUYECKHX
npecTaBiIeHUi 00yUaIOIMXCsl, paciiupsist U yriyOmsist ee, 00pa3yst MIpOYHblEe MHOXKECTBEHHBIE
CBSI3H.

23.8.1.6. Ilepexox K 3y4eHUIO T€OMETPUHN Ha YIITyOJIEHHOM YPOBHE I03BOJISIET:

co3gath ycnoBus i auddepeHnranuu  OOy4YEeHHs, TOCTPOSHUS WHAMBUAYATbHBIX
o0pa3oBaTeNbHBIX MpOTpamMM, O0OECleYuTh yIrAyOJIeHHOE H3yYeHHEe TEOMETPHH  Kak
cocTaBJIstoel yueoHoro npeamera "Maremaruka';

MOJATOTOBUTH OOYYaIOIUXCS K MPOJODKEHUI0 M3YYEHHS MATeMaTUKH C Y4€TOM BbhIOOpa
Oynymeit mpodeccun, odecrieunBas TPEEMCTBEHHOCTh MEXKIY OOMMM M TPO(EeCCHOHATBHBIM
o0pa3oBaHHEM.

23.8.1.7. OOmiee 4YMCIO YacoOB, PEKOMEHIIOBAHHBIX JUIsI HW3Y4YEHHUs Y4eOHOro Kypca
"I'eomerpus" Ha yriryOiaeHHOM ypoBHE - 204 yaca: B 10 kiacce - 102 yaca (3 yaca B HeZIeNI0), B
11 kmacce - 102 gaca (3 gaca B HEZeIO).

23.8.2. Conepxanue oOyuenus B 10 kiacce.



23.8.2.1. IlpsimMble ¥ MIIOCKOCTU B IPOCTPAHCTBE.

OCHOBHBIE TIOHATHS CTepeoMeTpHuH. Touka, mpsiMas, MIOCKOCTh, MPOCTPAaHCTBO. [loHATHE
00 aKCHOMATHYECKOM TIOCTPOSHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIECICTBUS U3 HUX.

B3aumHOe pacnosiokeHHe NpAMBIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, NapaJlICIIbHBIE U
cKkpeluBaromuecs npsamsele. [IpusHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEW B NMPOCTPAHCTBE: NapajuleibHbIE IPSMBIE B IIPOCTPAHCTBE, NMApAJUIEIBHOCTD TPEX
NpsIMBIX, [Apa/UIEIBbHOCTh NPSIMOM M IUIOCKOCTH. llapamnensHoe M LEHTpalbHOE
IPOEKTUPOBaHUE, n300paxkeHue Guryp. OCHOBHBIE CBOWCTBA NMapauI€IbHOTO MPOEKTUPOBAHMSL.
N3obpakenue ¢puryp B napauieinbHON NPOSKIMH. YTIIbI C COHANPABICHHBIMH CTOPOHAMH, YTOJ
MEXy IPSAMBIMH B IPOCTpaHCTBE. llapamienpbHOCTh MIOCKOCTEH: MapajulebHbIE IUIOCKOCTH,
CBOWCTBA MapaieNbHbIX TIockocTel. [IpocTeiiie npocTpanCcTBEHHbBIE (PUTYpBI HA MIIOCKOCTH:
TETPadap, NapajuIeIeIUIe], IOCTPOCHUE CEUECHUM.

[lepneHqUKyYIAPHOCTD IPSIMOM U IUIOCKOCTHU: NIEPIECHANKYJIPHBIE IIPSMbIE B IPOCTPAHCTBE,
IpsMbIE TapajulebHble U NEPHEHAMKYJSAPHbIE K IUIOCKOCTH, IPHU3HAK IEPIEHIUKYJIAPHOCTU
HNpsIMOW M IUIOCKOCTH, TE€OpeMa O MPAMON NEPIEHIUKYJAPHOW IIOCKOCTH. OpTOroHaiabHOE
npoextupoBanue. [lepneHAMKyasp M HAKIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 TIOCKOCTH, MPOEKLUs (GUTYpbI Ha TUIOCKOCTh. [lepneHIuKyIspHOCTb
IUIOCKOCTEHM: MNpPHU3HAK IMEPHEHIUKYJSIPHOCTH JByX IulockocTel. Teopema o  Tpex
NEPIEHANKYIISPAX.

VYTIiabl B MPOCTPAHCTBE: YIoJI MEXIY IPSMON M TJIOCKOCTBIO, IBYTPAHHBIN YTOJI, TUHEWUHBIN
yroj JBYIPaHHOTrO yrija. TpexrpaHHbli U MHOrorpaHHble yriibl. CBOMCTBa IIOCKHUX YIJIOB
MHOTOTpaHHOTO yria. CBOMCTBA IJIOCKMX W JIBYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JUJIsl TPEXTPAHHOTO yTJIa.

23.8.2.2. MHOTOTpaHHUKH.

Buibl MHOTOrpaHHUKOB, pa3BepTKka MHOrorpanHuka. [Ipusma: n-yroiapHas npusma, npsmast
W HAKJIOHHas IIPU3MBEI, OOKOBasT W IIOJIHAS IMOBEPXHOCTb IIPU3MBEI. Hapannenenlxme)l,
NpsIMOYTOJIbHBIA TapajuleNienunel U ero cBoWcTBa. KpaTwailiine mnyTu Ha NOBEPXHOCTHU
MHororpaHHuka. Teopema Diinepa. IlpoctpanctBennas teopema I[ludaropa. IMupamuma: n-
yTOJIbHAs HUpaMu/a, IpaBuibHAs U yceueHHast mupamubsl. CBoiicTBa pebep u OOKOBBIX I'paHei
HpaBHHBHOﬁ nmupaMHubl. HpaBI/IJ'H)HI)IG MHOTI'OIrpaHHUKH: TpaBUJIbHAA TIpHU3Ma W IIpaBUJIbHAA
MUpaMuja, IpaBUIIbHAS TPEYTOIbHAS MUPAMHJIA M TIPABUIBHEIN TeTpasap, ky0. [IpeacraBnenue
0 MPABWJIbHBIX MHOTOTPAHHUKAX: OKTAdIP, NOACKAdIP U UKOCAIIP.

Brruucnenue 3meMeHTOB MHOTOIPaHHHUKOB: pedpa, AuaroHanu, yriasl. Ilnomans 0oxoBoit
MOBEPXHOCTH U MOJIHON MOBEPXHOCTHU MPSMO MPU3MBI, IUIOIIA/Ib OCHOBaHM, TeOpeMa 0 60KOBOM
HOBEPXHOCTH MpsiMOIl mpu3Mebl. [lnomane G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU NMPaBHILHOU
UpaMuUbl, TEOPEMA O IUIOIAAN YCEUEHHON TUPAMU/IBI.

CI/IMMeTpI/ISI B IPOCTPaHCTBC. ONEeMEHThI CUMMCTPUH NPABUIIBHBIX MHOI'OI'PAHHHUKOB.
CI/IMMeTpI/ISI B IIPaBUJIBbHOM MHOT'OI'PaHHHUKE: CHUMMCTPUA IapalICIICIMIICaa, CHMMETPUA
IIPAaBUJIBHBIX ITPU3M, CUMMCTPHA HpaBHHBHOﬁ nUupaMuJbl.

23.8.2.3. BeKTopbl 1 KOOPIMHATHI B IPOCTPAHCTBE.

[ToHsATHSA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAPHbIC, COHAMNPABJICHHBIE M MPOTHBOIOJIOKHO HANpaBJICHHbIE BEKTOpPHI. PaBeHCTBO
BEKTOPOB. [IeHCTBUSA C BEKTOpaMH: CJIOKEHUE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXKE€HHE BeKTOpa Ha unciio. CBOMCTBA CI0KeHUs BEKTOpOB. CBOWMCTBA YMHOKEHUS



BeKTOpa Ha uncio. [loHsTHe KOMIUTaHapHbIE BEKTOPHI. [ [pu3Hak KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[TpaBmiio mapamnenenurnena. TeopemMa O pa3lioXKEHUH BEKTOpa MO TPEeM HEKOMIUIaHAPHBIM
BekTopaMm. [IpsMoyromnpHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatel Bekropa. CBs3b
MEXJy KOOpJMHATAMH BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy Bekropamu. CKaiasipHOe
IPOM3BEICHUE BEKTOPOB.

23.8.3. Coneprxanue oOyuenus B 11 kiacce.
23.8.3.1. Tena BpaieHus.

[TonsTus: UUIMHApPUYECKass MOBEPXHOCTb, KOHUYECKas IOBEPXHOCThb, cdepuyeckas
MIOBEPXHOCTb, 00pa3ylolIye MoBepXHOCTeH. Tea BpameHus: UIHHIpP, KOHYC, YCEUYSCHHbIH KOHYC,
cthepa, map. Bzanmuaoe pacronoxenue chepbl U IUIOCKOCTH, KacaTelnbHas MJIIOCKOCTh K cdepe.
N3o6paskenue Ten BpallieHus Ha TIOCKoCTH. Pa3BepTka nunuHapa u konyca. CuMMeTpust cepsl
U 1apa.

O6bvem. OcHoBHBIE cBoiicTBa 00BeMOB Tenl. Teopema 00 oObeMe NPAMOYTOJIBHOTO
napajuienenunena M cieactsus u3 Hee. OObeM NIPSAMON M HAKIOHHOW TNPH3MBI, IMIMHIPA,
nUupaMuibl 1 KoHyca. O0beM mapa U MapoBOro CerMEeHTa.

KomOuHanmu Ten BpalleHHs W MHOTOTpaHHUKOB. [Ipu3ma, BhnucaHHas B LWJIMHJD,
onucaHHasg okojio mwinHApa. [lepecedenue cdepsl u mapa ¢ miockocTeio. Kacanue mapa u
cdepbl I0CKOCTHIO. [IoHATHE MHOTOTrpaHHKKA, OMHCAHHOTO OKOJIO cepsl, chepbl, BHIUCAHHON B
MHOTOTPaHHMK WJIM TEJIO BPAILEHUSL.

[Inomanps MOBEPXHOCTH LWIMHIpA, KOHYyca, Iuiomaab cdepbl u ee dacted. [lomobue B
npoctpancTtBe. OTHoOmEHHE O00BEMOB, IUIOMIAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[Ipeo6pazoBanue monodbus, romorerus. Permienue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoenue ceueHuit MHOTOIpaHHUKOB U TEJT BpallleHUsI: CEeYeHMsI MIIMHPA (TTapaiebHO
U TEPIEeHAMKYJSIPHO OCH), CEUeHHs] KOHyca (MapajiieIbHOe OCHOBAHMIO M MPOXOsIIee dyepes
BEpILKHY), CEUYEHUS 1Iapa, METOAbl MOCTPOEHUSI CEYEHHI: METOJ CIEA0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYLIEH MIIOCKOCTH.

23.8.3.2. BeKTOpBI U KOOPAMHATHI B IPOCTPAHCTBE.

BexkTopsl B npoctpancTse. Onepanuy Haj BEKTOpaMu. BEKTOpHOE YMHO)KEHHE BEKTOPOB.
CpolicTBa BEKTOpHOro yMHOXeHHs. [IpsiMoyronbHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa. Pa3noxenue Bekropa nmo 6asucy. KoopanHaTHO-BEKTOPHBIM METOX MpH
pEelIEHNN TEOMETPUYECKHX 3a]1a4.

23.8.3.3. JIBU>K€HUS B IPOCTPAHCTBE.

JBmwxenus mpoctpanctsa. OtoOpaxenust. [[Bmwkenns u paBeHCTBO (uryp. O61mue cBoiicTBa
NBWKEHUH. Buipl nBMKeHMH: mapaniienbHblii MepeHoC, LEeHTpalbHas CUMMETpUs, 3epKajbHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanust mogodus. [Ipsmas u cepa Diinepa.

23.8.4. IlpenmeTHbIE pe3ysbTaThl 110 OTJENbHBIM TeMaM yueOHoro kypca "I'eomerpus”. K
koHIy 10 kiacca oOyJaronuicss HayIuTCst:

CB06OI[HO OIICpHUPOBATH OCHOBHBIMH IMOHATHAMU CTCPCOMCECTPUH IIPU PCHICHUU 3adad H
IMPOBCACHNU MAaTEMATUUCCKHUX paCCY)K}IGHHfI;



HpI/IMeHSITB AKCHUOMBI CTCpeOMeTpI/II/I " CJICACTBUS U3 HUX HpI/I pCH_ICHI/II/I FeOMeTpI/I‘-IGCKI/IX
3a7a4;

KJIacCU(UIMPOBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEpUPOBATh MOHATUSMH, CBSI3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE: MEXIY
IPSMBIMHU B IIPOCTPAHCTBE, MEKIY IIPSIMOU U TNIOCKOCTBIO;

CB060,Z[HO ONnecprupoOBaTh NOHATUAMHA, CBSI3aAHHBIMU C MHOTOI'PaAHHHUKAMMU,

CcBOOO/ZIHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpuU3Ma, MUpaMHIA,
NPSIMOYTOJIBHBIN Mapasuienenunen, kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIacCU(PUKAIUY;

CB060,Z[HO OHepI/IpOBaTB IHOHATUAMH, CBA3aHHBIMU C CCUYUCHHCM MHOFOFpaHHI/IKOB
IJIOCKOCTBIO;

BBINOJIHATh MapajuleibHOE, IIEHTPAJIbHOE M OPTOrOHAJIBHOE MPOEKTHpPOBaHUE (UTYyp Ha
IUIOCKOCTb, BBINIOIHATE N300paXkeHUs (PUryp Ha IJIOCKOCTH;

CTPOUTHh CEYCHUS MHOTOIPAHHUKOB PA3UYHBIMU METOJIaMH, BBHINOIHATH (BBIHOCHBIC)
IUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpU3Ma, NUpPaMUaA),
FeOMETPUUECKUX TeJl C MPUMEHEHHEM QOopMyJI;

CBOOO/THO OMEpPHPOBATDH MOHATUAMHU: CUMMETPHS B IIPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPUH, LICHTP, OCh U IIIOCKOCTh CUMMETPUHN (QUTYPBI;

CBOOOJTHO OINEpPHPOBATH MOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJAWHATaM B
MIPOCTPAHCTBE;

BBIIIOJIHATH JCMCTBUS Hal BCKTOpPAMH,

pfmiath 3ada4d Ha O0Ka3aTCJIbCTBO MATCMATUUYCCKHX OTHOIICHUH U HaXO0XJICHHUEC
TCOMCTPHUYCCKUX BCINYUH, TPUMCHAA U3BECCTHBIC MCTOABI IIPHU PCUHICHUH MATCMATHYCCKUX 3alaYq
TOBBIIICHHOT'O U BBICOKOI'O YPOBHA CIIOXKHOCTH,

MNPUMCHATH HpOCTCfIH.IPIC nporpaMMHbBIC CPCACTBA U SBJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTCEMBI ITPU PCUHICHUH CTCPCOMETPUUCCKHUX 3a/1a4,

U3BJIEKaTh, MPEOOPa30BBIBATh M MHTEPIPETUPOBATH MH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekaX U pUCYHKaX;

IIPUMEHATh MOJIYYEHHBIE 3HAHUSI HA MPAKTUKE: CPABHUBATH U AHAIU3UPOBATH pEAbHBIE
CUTyallu¥, MPUMEHATh W3YYECHHBIC MOHATHUA B MPOIECCE IMOUCKA PEUICHUS MaTeMaTHYECKH
c(hopMyIUPOBAaHHON MPOOIEMBI, MOIECIUPOBATH pPEaTbHBIC CUTYallMd Ha S3BIKE TEOMETPUH,
MCCIIEIOBATh MOCTPOEHHBIE MOJIENIM C MCIOJIb30BAHUEM T€OMETPUUYECKUX TMOHATHI U TEOPEM,
anmapara anreOphbl, peliaTh MPaKTUIECKHE 3a/1a4H, CBSI3aHHBIE C HAXOXKICHHEM IeOMETPHUIECKHIX
BEJIMYMH;

UMETh NPEACTaBICHUs 00 OCHOBHBIX ATalax Pa3BUTUS I'€OMETPUU KaK COCTABHOM 4acTH
(yHIaMeHTa pa3BUTHS TEXHOJIOTUH.



23.8.5. IlpeameTHbIE pe3ybTaThl 10 OTIENbHBIM TeMaM yueOHoro kypca "I'eomerpus”. K
koHIy 11 kimacca oOyJarontuiicss HAyIuTCs:

CBO60,Z[HO ONnepupoOBaTh MNOHATUAMH, CBA3AHHBIMU C L[I/IJII/IHI[pI/I‘ICCKOI\/'I, KOHHYECKOU U
chepryeckoi TOBEPXHOCTAMHU, OOBICHITH CIIOCOOBI IMTOTYUCHNS,

OIICPpHUPOBATH NOHATUAMU, CBA3AHHBIMU C TCJIaAMHU BPAILICHUA: IUJTITUHAPOM, KOHYCOM, C(I)epof/i
U IapoM;

pacrio3HaBaTh Tejda BpalleHus (LUMIMHIpP, KOHYC, cdepa U IIap) U OOBACHATH CIIOCOOBI
HOJTy4eHHS TEJl BPAICHNUS;

KJIacCU(UIIUPOBATh B3aUMHOE PACIIONOKEHHE CHEPHI U TNIOCKOCTH;

BBIUUCIIATh BEJIMUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BPALIEHUs, 00BEMBI U MJIOLIAIU
MOBEPXHOCTEH MHOTOI'PAaHHHUKOB U TEJI BpAILlEHHsI, TCOMETPUUYECKUX TeJl C IPUMEHEHUEM (hOopMyT;

CBOOO/IHO ONEPHPOBATh MOHATUSAMHM, CBS3aHHBIMH C KOMOHMHAIMSIMU TeNl BPAILICHUS H
MHOTOT'PaHHUKOB: MHOTOTPAHHUK, BIMCAaHHBIM B cepy M ONUCaHHBIN OKoio cdepsl, chepa,
BIMCAaHHAs B MHOTOT'PAaHHUK WJIM TEJIO BPAIICHUS;

BBIYHCIISITH COOTHOIICHHS MEXKAY TUIOMIAIIMU TOBEPXHOCTEH 1 00beMaMu MOI00HBIX TET,

n300pakaTh U3ydaeMble (DUTYpHI, BBITIOJHATH (BEIHOCHBIE) IIJIOCKHUE YEPTEKH U3 PUCYHKOB
IPOCTHIX OOBEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYECHUS TeJl BPAICHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPEeoOpa3oBbIBaTh MHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

CBOOOJTHO OTIEPUPOBATH TOHITHEM BEKTOP B TPOCTPAHCTBE;
BBITIONHATH OTIEPAIMU HAJ BEKTOPaMHU;
3a/1aBaTh TNIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

pemaTtbh reOMETPUICCKUC 3aa4i Ha BBIYHUCJICHUC YIJTIOB MCIKAY NPAMBIMU U IIJIOCKOCTAMU,
BBIYHMCJICHUC paCCTOHHI/Iﬁ OT TOYKH OO0 IINIOCKOCTH, B HLECJIOM, Ha IHIPHUMCHCHUC BEKTOPHO-
KOOpAUMHATHOTO METOJa IIPpHU PCILICHUHU,

CBOOOJTHO OTIEpUPOBATH MOHATHUSMHU, CBSI3aHHBIMU C JIBWKEHHEM B TPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUH;

BBITIOJTHSITH N300paKeHUSI MHOTOTPAHHUKOM U TEJT BpPAILIEHUS TIPH MapajuieIbHOM IePEHOCE,
HEHTPaJIbHOW CHMMETPHH, 3€pPKATbHONM CHMMETPHH, TPU T[OBOPOTE BOKPYT MPSIMOH,
npeoOpazoBaHus OI00US;

CTPOUTH CEYEHMSI MHOTOI'PAaHHMKOB U TE€J BpallleHHs: CEYEeHUs LMIMHJpaA (MapajuleIbHO U
NEPIEHAUKYISIPHO OCH), CEYEHUs KOHyca (IapauleIbHOE OCHOBAaHHIO M IPOXOSIIEE uepes3
BEPIINHY), CEUEHUs 11apa;

HCIIOJIB30BaTb METOJbI IIOCTPOCHUA CCUCHMIA: METOJ CJICOAO0B, MECTOH BHYTPCHHCTO
IMPOCKTUPOBAHUA, MCTO IIEPCHOCA CCKYIHCIZ IIJIOCKOCTH,

JOKa3bIBAaTb TCOMCTPUUCCKUEC YTBCPKIACHUA,



NPUMEHATh TEeOMETpHuYecKue (aKThl s pELIeHHS CTePeOMETPUYECKUX — 3ajad,
IPEATOIarafolX HECKOJIBKO IIaroB PEUICHUs, €CN yCIOBHUs NMPUMEHEHUS 3a/1aHbl B SIBHOH U
HEsIBHOHU (opme;

pfmiaTth 3ada4d Ha O0Ka3aTCJIbCTBO MATCMATUYCCKHX OTHONICHUH U HaXO0XJICHHUEC
TCOMCTPHUYCCKUX BCIIUYHNH,

MPUMEHSTh MPOTrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI MpU
pELIEHUN CTEPEOMETPUUYECKUX 3a]1aY;

MIPUMEHSTH MMOJTYyYeHHbIC 3HAHUS Ha MPaKTUKE: CPaBHUBATh, aHAJIM3UPOBATh M OLIEHUBATH
peajbHble CUTYyalllud, IPUMEHSATh U3YUYEHHbIE TIOHITHS, TEOPEMBI, CBOMCTBA B IPOLIECCE MOUCKA
pelIeHrs MaTeMaTH4ecKu chOopMYyJIUPOBAHHON MPOOIEMBbI, MOJAECTUPOBATh PEATIbHBIE CUTYaIUH
Ha A3bIKE€ T€OMETPHUHU, UCCIAEAOBATh NOCTPOECHHBIE MOJIETIU C UCIOJIb30BAHUEM I€OMETPUUECKUX
NOHATUA M TeopeM, ammapara anreOpbl, pelaTh MpaKTHYEeCKHe 3a7aud, CBA3aHHBIE C
HaX0JICHUEM F€OMETPUUECKUX BEJIMYUH;

UMETh IPEACTaBICHUs 00 OCHOBHBIX 3Tallax Pa3BUTHUS I€OMETPUU KaK COCTAaBHOM 4acTu
(yHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

23.9. @epepanbHasi padodyasi nporpaMma y4deOHOro kypca ''BepositHocTh M
cTaTHCTHKA'.

23.9.1. [logcHuTenbpHAada 3aKCKA.

23.9.1.1. YueGHbill Kypc "BeposITHOCTh M cTaTUCTHKA" YIIIyOJIEHHOTO YPOBHS SBIISETCS
IPOJIOJKEHUEM U PA3BUTHEM OJIHOMMEHHOI0 yueOHOro Kypca yriryOJIeHHOro YpOBHSI Ha YPOBHE
cpenHero oomero oOpa3zoBaHus. Y4eOHBIM Kypc IMpelHa3HayeH g (QOpMUpPOBaHUS Y
00yyaromuxcss CTaTUCTUYECKOH KyJbTYpbl M IOHMMAHHUS POJM TEOPUH BEPOSITHOCTEH Kak
MaTeMaTUIEeCKOTO MHCTPYMEHTA JIJISl U3yUEHUS CITy9aifHBIX COOBITHI, BETMYHH U 1porieccoB. [Ipu
U3yYeHHH Kypca oOOOramaroTcsl MpeICTaBIeHUs] OOYyYalolIMXCs O METOAAaX HCClIeI0BaHus
W3MEHYHBOTO MHpa, pa3BUBAETCS TOHUMAaHHE 3HAYUMOCTH W OONIHOCTH MaTeMaTHYECKUX
METOMOB TO3HAaHWS KaK HEOThEeMJIEMOM 4YacTh COBPEMEHHOI0 €CTECTBEHHO-HAyYHOTO
MHPOBO33PEHHUS.

23.9.1.2. Coneprkanue yueOHOro Kypca HalpaBieHO Ha 3aKpeIIeHUEe 3HAaHUH, TOTYYEeHHBIX
MIPU U3yYCHUH Kypca Ha ypOBHE OCHOBHOTO 00IIIETO 00pa30BaHus, M HA pa3BUTHE MIPEICTABICHUMA
0 CITy4alHbIX BEJIMYMHAX U B3aMMOCBS3AX MEX/Y HUIMU Ha BaKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpY’Karolero Mupa. B pesynbrare y o0yyaromuxcs 10JKHO COPMUPOBATHCS
OpecTaBieHue O Haubosiee YHNOTPeOUTENbHBIX W OOIMX MaTeMaTHYECKUX MOJeNsX,
UCIOJB3YEMBIX JUISl ONUCAHUS AHTPOIIOMETPUYECKUX M JAeMorpaduyecKux BeJIHYHH,
HOrPEIIHOCTE B pPa3IUYHbIEe poOJa H3MEPEHMAX, IUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHUH 1 MPOIIECCOB B OOIIECTBE. Y YCOHBIH
Kypc sBIsieTcsa 0a30il sl OCBOEHMS BEPOSATHOCTHO-CTATUCTHYECKUX METOJI0B, HEOOXOIMMBIX
CHEeMaJIUCTaM HE TOJbKO WHXEHEPHBIX CHELMAJbHOCTEH, HO TaKKe COLUAIbHBIX U
IICUXOJIOTHUECKUX, TOCKOJIBKY COBPEMEHHBbIE OOILECTBEHHbIE HAyKM B 3HAUUTEIBHOM Mepe
UCIIOJIB3YIOT allapar aHajiu3a OoJIbIIUX JaHHbIX. L{eHTpanpHyto yacTh y4eOHOro Kypca 3aHUMaeT
oOCyX/eHue 3aKOHa OOJBIIMX YHuCeNl - (YHIAMEHTAJIbHOTO 3aKOHA IPHUPOJbI, HMMEIOIIEro
MaTeMaTUYeCKY0 (opMau3aIuio.

23.9.1.3. B COOTBETCTBUM C YKa3aHHbIMHM LEISIMH B CTPYKType Yy4eOHOro Kypca
"BeposITHOCTh M CTaTUCTHKA" Ha YriIyOJIEHHOM YPOBHE BbIJEJIEHbl OCHOBHBIE COZEpKATEJIbHbIE
auHuu: "Cryvaiible coObITus U BeposTHOCTH" M "CiydvaiiHble BETMUMHBI U 3aKOH OOJIBIINX



qucen'.

23.9.1.4. TloMrMO OCHOBHBIX JIMHHUH B Y4EOHBIH KYypC BKIIFOUEHBI DJIEMEHTBI TeOpUHU TpadoB
" TCOPHUU MHOXKCCTB, HGO6XO,Z[I/IMBIG JJI TIOJTHOOCHHOT'O OCBOCHUS MaTCpUuajia JaHHOT'O y‘IGGHOI‘O
Kypca U CMEXHBIX MaTeMaTHUYECKUX YUYEOHBIX KYPCOB.

23.9.1.5. Coneprxanue nuaun "CryyaiiHble COOBITHS U BEPOSITHOCTU" CITYKHUT OCHOBOM /TSt
(bopMupoBaHUs MPEACTABICHUHN O paclpe/IeICHNH BEPOATHOCTEH MEXKIY 3HAUCHUSAMH CITyJalHBIX
BeJIMYMH. BaXXHyI0 4acTh B 3TOH COep KaTeNbHON TMHUN 3aHUMAET N3y4EeHUE T'eOMETPUIECKOTr0
M OMHOMMAIBHOTO pAaCHpeNesieHuid M 3HAKOMCTBO C HMX HENPEPHIBHBIMU AaHAJIOTaMH -
MOKa3aTeIbHBIM 1 HOPMAJIbHBIM PacHpeeICHUSIMU.

23.9.1.6. Tewmbl, CBsI3aHHbIE C HEOPEPHIBHBIMU  CIYyYalHbIMU  BEJIWYMHAMHU U
pacmpeneNieHusMU, AaKIEHTUPYIOT BHUMaHHE OOYYalOIIMXCS Ha ONHCAaHUU W HW3YYCHHH
CIIy4aWHBIX SIBIICHUM C TIOMOIIBIO HEMPEPHIBHBIX (PYHKIMHA. OCHOBHOE BHHUMAaHUE YJEISACTCS
M0Ka3aTEIbHOMY U HOPMAJIbHOMY PaCIIpEICICHUSIM.

23.9.1.7. B yueOHOM Kypce IpeaycCMaTpruBaeTCS 03HAKOMUTEIIHFHOE H3YUCHHUE CBSI3H MEXKTY
CJIy4aifHBIMU BEJIMYMHAMH U ONMCAHUE 3TOU CBS3U C MOMOLIbI0 KO3(D(UIIMEHTa KOPPEISUH U
ero BBIOOPOYHOTO aHaJoOTa. OTH SJIEMEHTHI COJACpKAaHUs pa3BUBAIOT TeMmy "JlmarpaMmbl
paccenBaHus", U3YYEHHYIO HA yPOBHE OCHOBHOTO 00IIIET0 00pa30BaHusl, U BO MHOT'OM OITHUPAIOTCS
Ha CBEJICHHUS U3 KYpPCOB ajre0pbl U reOMETPHH.

23.9.1.8. Eme oaMH 3J1€MEHT COAEp KaHMsI, KOTOPBIM MpeularacTcsi Ha 03HaKOMUTEIbHOM
YPOBHE - IOCIIETIOBATEIBHOCTh CIyYaHBIX HE3aBHCHUMBIX COOBITHIA, HACTYMAIOMINX B CAMHUILY
BpeMeHu. O3HaKOMIIEHHE C paclpeesieHueM BEPOSITHOCTEH KOJIUYECTBA TaKUX COOBITUH HOCHUT
Pa3BUBAIOIINN XapaKTep H SBISETCS aKTyalbHBIM U OYAYyHMIMX a0UTYpHUEHTOB, MOCTYHAIOIINX
Ha YyuyeOHble CHEUMANTbHOCTH, CBA3aHHbIE C OOIIECTBEHHBIMH HayKaMM, TIICUXOJIOTHEH U
yTpaBJICHUEM.

23.9.1.9. OO0mee YMCIO YaCOB, PEKOMEHIOBAHHBIX JUII M3Y4YEHHs Y4eOHOro Kypca
"BeposiITHOCTB U cTaTHCTUKA" Ha yriyOjaeHHOM ypoBHeE - 68 yacos: B 10 kimacce - 34 yaca (1 yac
B Heneno), B 11 kiacce - 34 vaca (1 gac B Henemo).

23.9.2. Coneprxanue ooyuenus B 10 kinacce.

I'pad, cBs3ubI rpad, myTu B Tpade: nukibl u nenu. CreneHs (BaJ€HTHOCTh) BEPIIUHBL.
I'padwr Ha mockocTH. JlepeBbs.

CryyaiiHple SKCIEPUMEHTHI (OIBITHI) M CIIydailHble COOBITHS. DJIeMEHTapHbIe COOBITHS
(ucxonpl). BeposTHOCTH cilydailHOTO COOBITHS. BIM30CTh 4acTOTBI M BEPOATHOCTH COOBITHH.
CryyaiiHble ONBITHI C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUAMU.

Omnepanuu HaJg COOBITUAMH: TIEpeceueHue, OOBbeTUHEHUE, MPOTHUBOIOIOKHBIC COOBITHS.
Juarpammsl Diinepa. @opmyia cI0KEHUS BEPOATHOCTEN.

YcnoBHas BEPOSATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. J[epeBO CiydailHOrO 3KCIIEPUMEHTA.
®opmyia noiHoit BepoarHoctu. Popmyina baiieca. HezaBucumblie coObITHS.

bunaphbiii ciayyaiiHblil ONBIT (MCHBITAHUE), yCEX U Heynada. He3aBucuMbIe UCIIBITAHUS.
Cepus HE3aBUCHMBIX HUCHBITAHUN 10 mepBoro ycmexa. IlepecraHoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronpauk Ilackans. ®opmyna 6unoma HproToHa.

Cepuss He3aBUCHUMbIX ucnblTaHuid bepHymmn. CryvaiiHblii BBIOOP M3 KOHEYHOM



COBOKYITHOCTH.

Cnyuaiinass BenuuuHa. PacnpeneneHue BeposiTHOCTeW. Jlmarpamma pacrnpeneneHus.
Onepauny Hax ciaydailHBIMM BelduuMHamu. buHapHas ciyuaiiHas BenuuuHa. [Ipumepst
pacrnpeneneHui, B TOM 4HUciie FeOMETPUIECKOe U OMHOMHAIBHOE.

CoBMecTHOE paclpeneneHiue [ByX CIy4allHbIX BelauuuMH. Hes3aBucumble cirydaiiHble
BEJIMYMHBI.

MatemaTuueckoe OXKHJAaHUE CiIy4aliHOM BenuuuHbl (pacnpexaencHus). Ilpumepst
NPUMEHEHUs] MAaTeMaTHYECKOI0 0XKHIaHMsl (CTpaxoBaHue, JoTepes). MaremaTudeckoe 0XxuJjaHue
OuHapHOI cilyyaliHOM BeIMYMHBI. MaTeMaTHYecKoe O0XKMIAHHE CYMMBI CIIy4alHBIX BEJIUYHH.
MareMaTHueckoe 0KUAaHne FeOMETPUIECKOI0 M OMHOMHUAIILHOIO PACIPEeICHHH.

Jucnepcuss M CTaHZAPTHOE OTKJIOHEHHE CIy4alHOW BEIWYMHBI (pacmpeneneHus ).
Hucniepcusi OMHApHOW CIyY4alHOW BEJIWYWHBI. MaTeMaTH4eCcKOoe OXKWJAaHWUE IMPOU3BEICHUS U
JUCIIEPCUsl CYMMBl HE3aBUCHUMBIX CIIy4alHBIX BEJIMYMH. J(ucnepcus U cTaHAapTHOE OTKIOHEHUE
OMHOMHUANBHOTO pacnpenenenud. Jlucnepcus W CTaHIAPTHOE OTKIOHEHUE TI'€OMETPUYECKOTo
pacnpeneseHusl.

23.9.3. Conepxanue oOyuenus B 11 kiacce.

Hepasencto UeonimeBa. Teopema Ueonimena. Teopema beprym. 3akoH 60IbIINX YnCETT.
Br16opounslii MeTo1 uccieaoBanuii. Beiobopounsie xapakrepuctuku. OIieHUBaHUE BEPOSTHOCTH
COOBITHS TIO BBIOOPOYHBIM AaHHBIM. [IpoBepka MPOCTEUIIMX THIIOTE3 C MOMOIIBI0 M3yYSHHBIX
pacrpeneeHui.

HenpepsiBHble ciywaiinple BennuuHbl. [Ipumepsl. DyHKIUS IUIOTHOCTH BEPOSTHOCTH
pacnpeneneHus. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA. 3ajaud, NPUBOASIINE K
MOKa3aTeJIbHOMY paclpesieeHnI0. 3aJaud, NPUBOJAIINE K HOPMAJIBHOMY paCHpelesIeHHIO.
@OyHKIUS TJIOTHOCTH BEPOATHOCTH IIOKA3aTENLHOIO pacmpeeneHus, (YHKIHS IUIOTHOCTU
BEPOSITHOCTH HOPMaJbHOrO pacrnpeneneHus. OyHKIUsA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOIO
pacrpezneieHus.

[TocnenoBaTenbHOCT, OJAMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amayd, NPHUBOIAIINE K
pactpenenenuro Ilyaccona.

KoBapuanust naByx ciydaiiHbix BenuuuH. KosdduuueHT AuHEHHONH KOppessiui.
CoBmecTHbIE HAOMIOIEHUS JBYX BeIMUMH. BbiOopounsblit ko3 dunment koppemsiuuu. Pasnuune
MEXIy JMHEWHOW CBS3bI0 M NMPUYMHHO-CIEACTBEHHOUN CBs3bIO. JIMHEIHas perpeccusi, METOx
HAaUMEHBIINX KBAJIpPaTOB.

23.9.4. [IpenmeTHbIe pe3ysbTaThl O OTAEIBHBIM TeMaM yueOHOro Kypca "BepoaTtHocTh u
cratuctuka". K xonmy 10 xnacca oOydaronuiics HayqYuTes:

cBOOO/HO ONEpUPOBATh MOHATHIMU: Tpad, IIOCKU rpad, cBI3HBINA rpad, myTh B rpade,
LIeNb, LIUKJI, IEPEBO, CTENIEHDb BEPIUUHBI, IEPEBO CIYyYaHOIO dKCIIEPUMEHTA,

CBOOO/JIHO ONEpUPOBATH MOHATUSAMU: CIy4YallHBIA SKCIEPUMEHT (OIBIT), CIIy4aiHOe
COOBITHE, 3JIEMEHTApHOE CllyyaifHoe COOBITHE (RJIEMEHTApHbBI MCXOJ) CIy4alHOro OIbITa,
HaXOJUTh BEPOSITHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU;



HAaXOIUTh W (POPMYITHPOBATH COOBITHS: TEpeceueHue, OObEIUHEHUE IaHHBIX COOBITHIA,
COOBITHE, TIPOTHUBOTIONIOXHOE ITaHHOMY, HCIOJb30BaTh IUArpaMMbl Diijiepa, KOOPAWHATHYIO
OpsIMyI0 IS pEelIeHHs 3a7ad, I0JIb30BaThcst (OPMYJION CIHOXKEHHS BEPOSATHOCTEH st
BEPOSITHOCTEH JIBYX M TPEX CIIyYalHBIX COOBITHH;

OIICPpHUPOBATH IIOHATUAMMU: yCJIOBHaA BCPOATHOCTD, YMHOKCHHC BepOHTHOCTCﬁ,
HE3aBUCHUMBbIE COOBITHS, AEPEBO CIYUYalHOrO SKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTH COOBITHI C
MIOMOIIIBIO TIPAaBUJIa YMHOXEHHMS, JIEPEeBa CIY4YailHOTO OMbITA, MCIIOIB30BaTh (POPMYITY IMOJHOM
BeposTHOCTH, opMyny baiieca mpu pemeHun 3aaad, OnpeaesTb HE3aBUCUMOCTh COOBITHI IO
(hopMyIie U IO OpraHU3aIUH CITyYaifHOTO SKCIIEPUMEHTA,

MPUMEHATh HW3Y4YCHHbIE KOMOMHATOpHbIE (OPMYINbI ISl TEPEUUCICHHS] 3JIEMEHTOB
MHOJECTB, JJIEMEHTAPHBIX COOBITUH CIy4allHOrO OmbITa, pPELMIEHUs 3aJad4 [0 TEOPHH
BEPOATHOCTEM;

CBOOOJHO ONEpPHPOBATH MOHATUAMHU: OMHAPHBIM CIy4ailHbIM ONBIT (HCIBITAHUE), yCIIEX H
HeyJlaya, HE3aBUCHMbIE HCIIBITAHUSA, CepUs UCIBITAHUHN, HAXOIUTh BEPOSTHOCTU COOBITUH: B
CEepHUH UCIBITAHUN J0 IIEPBOrO yCIieXa, B CEPUU UCNBITAHUN bepHyIuIn, B OIBITE, CBSI3aHHOM CO
CITy4yalHBIM BEIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUAMU: CIIydaifHasi BEJIMUMHA, PACIIPEe/IeHE BEPOSITHOCTEH,
quarpamma pacripeseseHusi, OuHapHas cilydaiiHas BeJIMYMHA, T€OMETpUYecKoe, OMHOMUAILHOE
pacnpeneneHue.

23.9.5. [IpenmeTHbIe pe3ysbTaThl MO OTAEIBHBIM TeMaM yueOHOro Kypca "BeposTtHocTs u
craructuka". K xonmy 11 xinacca oOyvaronuiics HayquTes:

OIICPHUPOBATE TMOHATHAMH: COBMECTHOC pPaCIpCACICHUC JIBYX CHy‘I&fIHBIX BCJIINYHH,
HCIIOJb30BAaTh Ta6n1/1uy COBMCCTHOI'O paCHIpCACIICHUA ABYX CJ'Iy‘-IElfIHBIX BCIINYUH OJ1A BBIACICHUA
pacupeaciICHuA Ka)KI(OfI BCJIIMYHHBI, OIIPCACICHUA HE3AaBUCUMOCTH CJ'Iy'—I&ﬁHLIX BCJIMYHH,

CBOOOJHO OINEpPUPOBATH TMOHATHEM MATEMATHYECKOTO OXUIAHWS CIy4allHOUW BETUYHMHBI
(pactipeneneHus), MPUMEHATh CBOWCTBA MAaTEMAaTHUYECKOTO OXHUIAHUS TPHU PEIICHUH 3ajad,
BBIUUCIISATH MATEMaTHYECKOE OKUaHNEe OMHOMHAIFHOTO U TEOMETPUUECKOTO pacIipe/ieIeHHIA;

CBOOO/JIHO OINEpPUPOBATH MOHSTUSIMM: JUCHEPCUS, CTAaHAAPTHOE OTKJIOHEHHUE CIIy4ailHOM
BEJIMYMHBI, NPUMEHATh CBOMCTBA IHMCIIEPCHUU CIIyd4allHOW BeIMYUHBI (pacrnpeneieHus) npu
pelIeHun 3a/1ad, BBIYUCIATH JUCIEPCUI0 M CTaHAAPTHOE OTKIOHEHUE I'€OMETPUYECKOrO0 M
OMHOMMAJIBHOTO paclpeieieHui;

BBIUUCIATh BBIOOPOYHBIE XApAaKTEPUCTHKHM IO JaHHOM BBIOOpPKE M  OLIEHUBATh
XapaKTepUCTUKH TeHEPaJbHOW COBOKYHMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSTHOCTU COOBITUH M MIPOBEPATh MPOCTEHIINE CTATUCTUYECKUE THUIOTE3BI,
II0JIB3YSICh U3YYEHHBIMU PACIIPEACICHUSAMU.

23.10. dns mpoBeneHUs €IWHOTO TOCYAapCTBEHHOTO JK3aMeHa MO MaTeMarTuke (niaee -
EI'D mo maremaTuke) HMCMONb3yeTcs MepedeHb (KOAU(PHUKATOP) MPOBEPSEMBIX TpeOOBaHUU K
pe3ynbTaTtaM OCBOEHUSI OCHOBHOW 00pa30BaTeNbHOM IPOrpaMMbl CPEAHETO 0011ero 00pa3oBaHus
Y DJIEMEHTOB COJIEP/KAHUS.

Tabmuma 12

[TpoBepsiembie Ha EI'D o marematuke TpeOOBaHUS
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEJIbHOM MpOrpamMmbl



CpeIHero o0mero oopa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOOBaHU

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeIbHOI MPOrpaMMbl CPEAHEr0 00IIEro 00pazoBaHUs

1

Brnanenne Meromamu J0Ka3aTenbCTB, alrOpUTMaMU pPEIICHHS 3ajad;
yMeHHe (GOpMYyITUPOBaTh U OMNEPUPOBATH TMOHATHUSAMH: OIpeAeTeHUE,
akcuoma, Teopema, CJeICTBHE, CBOWCTBO, MpPHU3HAK, J0Ka3aTelIbCTBO,
paBHOCHUIIbHBIE ()OPMYIIUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYITHPOBATH
o0paTHOE W TIPOTHBOIOJOXKHOE YTBEpP)KIEHWE, MPUBOIUTH TPHUMEPHl
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYECKOH HHAYKIIHH;
MIPOBOJIUTH JTOKA3aTEIBHBIE PACCYKIACHUS MPU PEIICHUU 3a/1a4, OIEHUBATh
JIOTUYECKYI0  TPaBUWIBHOCTb  PACCYKIEHUN; YMEHHE OIEepUpOBaTh
MOHSATUSMH: MHOXECTBO, MOJMHOXECTBO, ONEpAIliy HaJ MHOXKECTBAMH;
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar AJis1 OnucaHus
peaNbHBIX MPOIIECCOB M SIBJICHUW W MPU PEIICHUU 3a/1a4d, B TOM YHUCIIE U3
OPYTHX y4eOHBIX TPEIMETOB; YMEHHUE OINEepPUPOBATH MOHIATUSAMH: Tpad,
CBSI3HBIN Tpad, mepeBo, nukiI, rpad Ha TUIOCKOCTH; YMEHHE 3aJaBaTh U
OMHCHIBATh Tpadbl Pa3NUYHBIMU CHOCOOAMU; MCIOIB30BaTh Tpadbl MpH
pelieHun 3a1a4

YMeHne onepupoBaTh MOHATUSAMU: HATYpaJbHOE YMCIIO, II€JI0€ YHCIIO,
CTENEHb C LIEJIBIM NIOKA3aTENIEM, KOPEHb HATypajbHOW CTENIEHHU, CTENEHD C
paloHalIbHBIM TOKa3aTelIeM, CTENEHb C JIEHCTBUTENIBHBIM IMOKa3aTeseM,
JorapupM UHUCIIA, CUHYC, KOCHHYC M TaHIEHC IPOU3BOJIBHOTO YHUCIA,
OCTaTOK IO MOJYJIO, pPalMOHAIBHOE YHCIO, HUPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJIbIX, PAlUOHAIbHBIX, JECHCTBUTEIBHBIX
YHCeJl; YMEHUE UCIOIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHbBIINN 001Ut
JenuTeNh W HauMEHblIee oOlee KpaTHoe, anroputM EBkmupa mpu
pElIeHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUHCJICHUS; YMEHUE BBITIOIHATH BEIYUCIICHUE 3HAYCHUN U TPeoOpazoBaHUs
BBIPDOKECHHUI CO CTEMEHSAMHU W Jorapudmamu, mpeoOpa3oBaHUsS IpPOOHO-
pallMOHAIbHBIX  BBIPDAKEHUH; YMEHUE  ONEpPUpPOBaTh  MOHATHAMM:
MOCJIEI0BATENbHOCTh, apu(MeTHyecKas IMporpeccus, IeoMeTpHuecKas
nporpeccusi, OECKOHEYHO YyObIBaroIias TIeoMeTpUyecKass MpOrpeccus;
yMEHHE 3a/1aBaTh I[IOCJIEJOBATEILHOCTH, B TOM YHCIE C T[OMOIIbIO
PEKYPPEHTHBIX (HPOpMYJI; YMEHHE ONEepPUPOBATh MOHATUSIMH: KOMIUIEKCHOE
YHUCJIO, CONPSUKEHHBbIE KOMIUIEKCHBIE 4MCIa, MOAYJIb M apryMEeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas | anreOpanveckas); yMeTb
IPOU3BOJIUTH apUPMETHYECKHE NEHCTBHUS C KOMIUIEKCHBIMU YHCIAMU;
IPUBOJIUTH IPUMEPHI UCIIOJI30BAHUS KOMILIEKCHBIX YHCEIl; OIEepUpOBaTh
HNOHATHAMM: MaTtpuna 2 X 2 u 3 X 3, OmpeleiuTelb MaTpHLBI,
FEOMETPUUECKHUI CMBICIT OTIPEAEITUTENS

VYMeHne onepupoBaTh IMOHATHAMH: palUMOHAIbHBIC, HPPALMOHAIBHBIE,
NoKa3aTesbHble, CTENEHHbIe, JIorapudMuiyeckue, TPUTOHOMETPUUYECKHE
YPaBHEHUS U HEPABEHCTBA, X CUCTEMBI; YMEHHUE ONEpUPOBATh MOHATHIMMU:
TOKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHUE, HEPaBEHCTBO,
CHCTEMa ypaBHEHUH W HEPABEHCTB, pAaBHOCHUIBHOCTh YypPaBHEHWH,
HEPaBEHCTB U CUCTEM; YMEHUE PEIIAaTh YPABHEHM ], HEPABEHCTBA U CUCTEMBI




C IIOMOIIBIO PA3JIMYHBIX NPHEMOB; PEIIAaTh YPaBHEHHUs, HEPABEHCTBA M
CHUCTEMBI C IapAMETPOM; IIPUMEHATH YPAaBHEHHUSI, HEPABEHCTBA, UX CUCTEMBI
JUISL pelIeHusl MaTeMaTUYecKuX 3a7ad M 3a/ay U3 pas3iuyHbIX obsacteit
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (YHKIHS, YETHOCTh (YHKIIUH,
NEPUOANYHOCTh (PYHKIMHM, OrPAaHUYEHHOCTh (QYHKIUH, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (yHKIMH, HauOonbllee ¥ HauMEHbIlee 3HAYCHUs
GYHKIIMM Ha MPOMEKYTKE, HEMpepbiBHAs (PyHKIMS, aCUMITOTHI rpaduka
¢GyHKLIMU, TepBas ¥ BTOpas MPOU3BOAHAS (YHKLIMHU, T€OMETPUYECKHHA U
¢uznyeckuif CMBICI MPOU3BOJHON, TMepBOOOpa3Hasi, OIpeaeIeHHBIN
MHTErpajl; yMEHHE HAXOAMUTh ACHUMITOTHI Trpaduka (QyHKUIUH; yMEHHE
BBIUUCIISTH IPOU3BOJIHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3UIIMU
(byHKUIMH, HAXOIUTh ypaBHEHHE KacaTeIbHOU K rpaduKy GyHKIUN; yMEHHE
HaXOAUTh NMPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUH; YMEHHE HCIIOJIb30BAThH
NPOM3BOJIHYIO JJISl UCCIeAOBaHUS (YHKIMHA, HAXOAWUTh HAUOOJNIBLIME U
HauMEHbIINE 3Ha4eHUs] (YHKUUN; CTPOUTH IpaUKM MHOTOWIEHOB C
UCIIOJB30BAaHUEM alllapara MaTeMAaTU4YeCKOro aHalu3a; IPUMEHATH
MIPOU3BOJHYIO JJISi HAaXOXACHUS HAWIYUYIIero peleHUs] B MPUKIAIHbIX, B
TOM YHCJIE COLMATbHO-DKOHOMUYECKHX U (PU3UUECKUX 3ajjauax; HaXOIUTh
IIoMaad 1 00beMbl (PUTYp C MTOMOLILI0 UHTETpajia; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOr0 MOJAEIUPOBAHUSA C MOMOIIBIO TU(epeHINATbHBIX
ypaBHEHUU

YMeHue onepupoBaTh NOHATUAMU: TpaduK QYHKIMH, oOpaTHas QYHKIIHS,
KOMIO3UIUS (DYyHKIMHA, JTuHeWHas QyHKIUSA, KBajgpaTHuHas (QyHKIMS,
pamnoHanbHast (QYHKIUS, CTENeHHass (QYHKIMSA, TPUTOHOMETPUUYECKUE
¢byHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (DPYHKIUH, MOKa3aTelabHas U
norapudmuueckas QYHKIMHM, YMEHUE CTPOUTh TpaduKu H3yUYEHHBIX
(YHKUHNH, BBINOIHATE IpeoOpa3zoBaHus IrpaguKoB GYHKIUN, HCIIOIB30BAThH
rpaduku IS U3y4eHUs MPOILIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3a/1a4
U3 IpyTrux y4eOHBIX MPEAMETOB M 3a/1a4 U3 peajbHOM KU3HU; BBIpaXaTb
dbopMysiaMu 3aBUCUMOCTU MEXIY BEIMYMHAMM; UCIIOJIb30BaTh CBOMCTBA U
rpa¢ukn GYHKUMNA A pelleHUs] ypaBHEHHUI, HEpaBEHCTB M 3ajad C
napaMeTrpamu; H300pakaTh Ha KOOPJIMHATHOW IUIOCKOCTH MHOXECTBa
pELIeHUI YpaBHEHUI, HEPAaBEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJlaud Pa3HbIX TUMOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JI0JIM W 4YacTH, Ha JBU)XEHHE, paboTy, CTOMMOCTh TOBApPOB U
yCIIyT, HaJIOTH, 3a/1a4d U3 OOJIACTH YIPABICHHUS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABJISITh BBIPAXKEHHUS, ypaBHEHHS, HEPABEHCTBA M HX
CHUCTEMBI II0 YCIOBUIO 3aJadyM, MCCIIEI0BaTh IIOJYyYEHHOE DEIICHUE U
OLICHMBATh IPaBAOINOJ00HOCTh PpE3yJbTaTOB; YMEHHE MOJEINPOBAThH
peanbHBIE CUTYallMM Ha S3bIKE MAaTEMaTUKH;, COCTABJIATH BBIPAXKECHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a7a4M, HCCIEI0BATh
IOCTPOCHHbIE ~ MOJEJIM C  HCIOJb30BAaHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

VYMeHHe onepupoBaTh MOHATHAMHU: CpenHee apu(pMeTndyeckoe, MeIuaHa,
HauOoJpIlIee M HAUMEHbILIEE 3HAUCHUS, pa3Max, JAUCIEepPCHsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO HaOopa; yMEHHE W3BJIEKAaTh, MHTEPIPETHPOBATH
UH(POPMALIMIO, TIPEACTABICHHYIO B Ta0/IMIaxX, Ha JuarpaMMax, rpaukax,




OTpakarolllyl0 CBOWCTBA peasibHbIX MPOILIECCOB U SIBJICHHI; MPEICTABISTH
MHPOPMALIMIO C TMOMOINBI0 TabiaMIl MW JUarpaMM; HccieloBaTh
CTaTHUCTUYECKUE JlaHHBbIE, B TOM YHUCJIE C MPUMEHEHHEM TIpaduyecKux
METOZOB U 3JIEKTPOHHBIX CPEICTB; IpaMuecKu MCCIEI0BATH COBMECTHBIC
HaOJII0JIEHUS C IIOMOIIBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccuu

YMeHne onepupoBaTh MOHATHSAMH: CIyYalHBIA OIBIT W CIydalHOe
COOBITHE, BEPOSATHOCTh CIY4YalHOTO COOBITHSA; YMEHHE BBIYMCIATDH
BEPOATHOCTh C MCHOJIb30BAaHUEM TIpaQUUECKUX METOAOB; MNPUMEHSThH
(bopMyJIBl CIOXXKEHUS U YMHOMKEHHsSI BEpOSTHOCTEH, (OpMyIy MOJTHOU
BEPOATHOCTH, Gopmyny bepHyiin, komOuHaTOpHbIE (AKTBI U (POPMYJIBL;
OLICHUBATh BEPOSITHOCTH pealbHBIX COOBITHI; YyMEHHME OIEepUpOBaTh
MOHSTUSMM: ClIy4ailHas BeJIMYMHA, paclpeiesieHue BEpOSTHOCTEM,
MaTEMaTHUECKOE OXHJAaHUE, ITUCIEPCUs M CTAaHAAPTHOE OTKIOHEHHE
Clly4ailHOM  BelIMYUHBL, (YHKUUU paclpeneseHuss U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO U HOPMAaJIbHOTO PACIpPEACIECHUI; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpEeICHUN Ui pelleHus 3a1ay;
3HAKOMCTBO C HMOHSATHSAMM: 3aKOH OOJIBIIMX YUCEI, METOABI BEIOOPOUYHBIX
UCCJIEIOBAaHUM; yMEHUE TNPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OoJIbIIMX 4YHCed B MPHUPOJHBIX M OOIIECTBEHHBIX SIBICHHUIX; YMEHHE
ONEpUpPOBATh MOHATUSMHU: COUYETAHUE, NEPECTAaHOBKA, YHCIO COYETaHH,
YUCIO  IEepecTaHoBOK; OuHOM  HblOTOHa; yMeHME  IPUMEHSTH
KOMOHMHATOpHbIE (DAKThl U PACCYXkACHHUS JUIsl PELIEHUs 3a]lad; OLIEHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABIISATh BEPOATHOCTHYIO MOJENb U
MHTEPIPETUPOBATH IMOTYUEHHbIN pe3yabTarT

YMmenue onepupoBaTh MOHATUAMH: TOYKa, TMpsMas, IUJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IJIOCKUM yIoJl, IBYTPaHHbINA
YIoJI, TPEXTPaHHBIN yTOJI, CKPEIIMBAOIIMECS TPSMbIE, MAPATIIETbHOCTD U
MEPIECHANKYISAPHOCTD MPSAMBIX U INIOCKOCTEHN, YOI MEXAY MPSIMBIMH, YTOJI
MEXKy MPSIMON U TIJIOCKOCTBIO, YTOJI MEXIY IIIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY IPSMBIMH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh NPHU PEIICHUW 3a]ad W3Y4YCHHbIC
(bakThl 1 TeOpeMbl TUIAHUMETPHUH;, YMEHHE OIICHUBATh pa3Mephbl 0ObEKTOB
OKPYXAaIOIIEr0 MHpPa; CTPOUTh MATEMATHYECKHE MOJIEIN C MOMOIIbIO
F€OMETPUYECKUX TOHATHUM M BEJIWYMH, pElaTh CBSA3aHHbIE C HUMH
MPAKTUYECKUE 33/1a4U

10

YMeHue omnepupoBaTh MOHATHSIMH: IUIOMIAAL (Urypel, 00beM QUrypsl,
MHOTOTPaHHMK, IPaBUIbHBIA MHOIOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
Ky0, mNapajuienenunesa, npusma, nupamuaa, ¢urypa U MOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHYyC, wap, cdepa, miomans chepbl, IUIOMAab
MOBEPXHOCTU MUPAMHJIbI, TNPU3MBI, KOHYCa, IWIMHApA, 00BeM KyoOa,
IPSIMOYTOJIBHOTO NapajuleNIENUIe a, NUPAMUbL, MPU3MBblL, LUIMHIpA,
KOHyca, IIapa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHs KOHyca U LWIMHIpA,
napajuleJibHblE OCH WM OCHOBAaHUIO, CEYEHHWE 1Iapa, IUIOCKOCTD,
Kacaromascs c@epsl, IWINHAPA, KOHYCa; YMEHHE CTPOMTb CEU€HHE
MHOTOTpaHHHMKa, M300pa)kaTb MHOT'OIPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpAlllEHUs, X CEUYECHHUS, B TOM YHCJIE C MIOMOIIBIO ANEKTPOHHBIX CPE/ICTB;
YMEHHE MPHUMEHATh CBOMCTBA I'€OMETPUYECKUX (UTYp, CAMOCTOATENBHO
(bopMyIIMpOBaTh ONpeAENeHUs U3y4aeMbIX (PUTYp, BHIABUTATH TUIIOTE3BI O
CBOMCTBAaX M MpHU3HAKAX T€OMETPHUYECKuX (uryp, oOOCHOBBIBATH WM




OnpoBepraTh HX; YMEHHE MPOBOAUTH Kiaccudukanuio Quryp 1o
pa3IMYHBIM TNPU3HAKaM, BBIIOJHATE HEOOXOAUMBIE JONOJHUTEIbHbIC
IIOCTPOEHUS

11 VYMeHue omnepupoBaTh IMOHATHSAMH: JIBHOKEHHE B  IPOCTPAHCTBE,
NapajuleJbHBId NEPEHOC, CUMMETPHS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue mMoOa00UsI, TOAO0HBIE (UTYpPBI; YMEHHE
pacro3HaBaTh paBHbIE M IMOJOOHBIE (UIYpBl, B TOM YHCIE B NPHUPOJE,
HCKYCCTBE, apXUTEKType; UCII0JIb30BATh T€OMETPUUYECKUE OTHOUICHHS TTPH
pElIeHNN 3aJa4; HaXxOJUThb T€OMETPUYECKUE BEIMUYUHBI (AJIMHA, YIOJ,
IIoMIalb, 00BEM) MPHU PELICHUH 3a/1ad U3 APYTuX y4eOHBIX MPEIMETOB U
U3 peaNbHOM MXU3HU; YMEHHE BBIUMCISTH T€OMETPUYECKHE BEIMUYUHBI
(nuHA, yroj, Mmiow@aab, oObEM, IUIOLU[AJb MOBEPXHOCTH), HCIOJB3YS
u3yyeHHble (OPMYJIBI U METOJBl, B TOM YHCJE: IUIOLAAb MMOBEPXHOCTH
MUpaMUIbl, PU3MBI, KOHyCa, IWIMHAPA, TUIomaas chepsl; o0beM Kyoa,
IPSIMOYTOJIBHOTO NapajuleJIeNUIeNa, NUPAMUIbL, MPU3MBbl, LUIMHIpA,
KOHYca, I1apa; YMEHHUE HaXOAUTh OTHOIIEHHE 00bEMOB MOJOOHBIX PUTYD

12 YMeHue onepupoBarh MNOHATHSAMU: NPSIMOYTOJIBHAS CUCTEMa KOOPJWHAT,
BEKTOp, KOOpPAMHATBI TOYKHM, KOOPAUHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpPA HAa YHUCIO, DPA3JIOKEHHE BEKTopa Mo 0Oasucy,
CKAJLIPHOE IIPOM3BEICHUE, BEKTOPHOE IPOU3BEACHHUE, YOI MEKIY
BEKTOPAaMH; YMEHHUE HCIIOJIb30BATh BEKTOPHBIN M KOOPJAMHATHBIN METOL
JUISL PEeLIeHUs] TeOMETPHUECKUX 3aj1au M 3a]1a4 JPYTruX yu4eOHbIX MpeMETOB

13 YMeHue BeIOUpaTh MOAXOAIINN METOA TSl PELICHHUS 3a/1a4i; TOHUMaHue
3HAYMMOCTH MAaTE€MaTHKH B HM3yYEHUM IPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUN; YMEHHUE paclO3HABaTb IIPOSBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHHUE NIPUBOIUTH MPUMEPBI MATEMAaTUYECKUX
OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMAaTUYECKOW HAYKU

Taomuma 12.1

[Tepeuens 31eMeHTOB coaepkaHusl, poBepsieMbix Ha EI'D
110 MaTeMaTHKe

Kon IIpoBepsieMblii 2JIEMEHT COACPKAHUS
1 Yuciia v BBIYUCIICHUS
1.1 HarypanbHsle u niensie yncia. [Ipu3Haky AeMMOCTH HEbIX YUCEN
1.2 Panmonanphpie yucna. OOBIKHOBEHHbIE M JECATHYHBIE JPOOM, MPOLIEHTHI,

OecKOHeUYHbIE IepUoANYECKre Apodu

1.3 Apudmerndeckuii KOpeHb HaTypaJbHOU cTeneHu. JlelcTBus ¢ apuMeTHIeCKUMHU
KOPHSIMHM HaTypajibHOU CTEIEeHH

14 Crenenb ¢ menbiM nokaszateneM. CTeneHb ¢ palMOHAIBHBIM TOKa3aTEIeM.
CBOHCTBa CTENEHU

1.5 CuHyc, KOCMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHTe€HC YHUCIIOBOTO apryMeHTa




1.6

Jlorapudm yucna. Jlecatnynbie U HaTypajgbHbIE JOrapudMbl

1.7 HeiictButenpuple uncia. Apudmerndeckue onepanuud ¢ JeHCTBUTEIbHBIMU
yruciaamu. [lpuOnukeHHbIe BBIYMCIEHUS, NpaBWIAa OKPYTJCHUS, NPUKUIKA U
OIIEHKA PE3yJIbTaTa BHIYUCICHUN

1.8 [IpeoOpazoBanme BeIpaKeHUH

1.9 KommuiekcHsle yncia

2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lenble 1 IpOOHO-pallMOHANBHBIE YPaBHEHUS

2.2 HNppaunoHaibHble ypaBHEHUS

23 TpuroHomeTpuieckue ypaBHeHHUs

24 [Toxa3zaTenpHble U JOrapUPMUUECKUE YPABHEHUS

2.5 [{enbie 1 TpOOHO-paIMOHATBHBIE HEPABEHCTBA

2.6 WppanronanbHbie HEpaBEHCTBA

2.7 [Toka3zarenbHbIE U JTOTapHPMHUIECKIE HEPABEHCTBA

2.8 TpuroHomeTprudecKkue HEPABEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 | YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaeauTeab MaTpUILIbI
3 DOyHKINUK U TpaPUKH

3.1 OyHk1Ms, crnocoosl 3ananusa ¢yHkiuu. ['paduk ¢ynkiun. B3aumao obpaTHbie
¢ynkuuu. YetHsie 1 HedeTHIe QyHKIMU. [leprogmueckue GpyHKIHH

3.2 OO6nactp ompesnereHUss W MHOXKECTBO 3HaueHWi ¢(yHkiun. Hymm ¢yHkomm.
[TpoMexyTkH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIHH.
MaxkcumyMbl 1 MHHUMYMBI (yHKIuA. Hambonbliee m HanMeHbIee 3HAYCHUE
(GYHKIIUN Ha TPOMEKYTKE

33 CrenenHass (pyHKIMS C HATypaJbHBIM M LEJbIM MOKa3zareneM. Ee cBolicTBa u
rpaduk. CoiicTBa 1 rpauk KOpHS n-0oi cTeneHu

34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapuKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, KX CBOWCTBA U IPapUKH

3.6 Toukm paspeiBa. AcumnTorel rpadukoB QyHkui. CpoiicTBa GYHKIHH,
HETPEPHIBHBIX HA OTPe3Ke

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEAOBATEILHOCTEH

3.8 Apudmernueckass U reomerpuueckas nporpeccuu. Dopmyna  CIIOKHBIX




IIPOLICHTOB

4 Havana maremaTnueckoro aHanmnsa
4.1 [TpousBoanas ¢pyukmuu. [Ipon3BoHbIE 2IeMEHTApHBIX (PYHKITUH
4.2 [IpumeHneHrne TPOU3ZBOJAHONW K HCCIICIOBAaHHMIO (YHKIHMKA HAa MOHOTOHHOCTH W
sKcTpeMyMbl. HaxoxkieHrne HanOobIIero U HAaMMEHBIIETr0 3HaYeHUS (DYHKITUHU Ha
OTpE3Ke
43 ITepBooOpasnas. MHTETpan
5 MHoOkecTBa U JTOTUKa
5.1 MHoxecTBO, onepaluu HajJ MHOKecTBaMHU. /uarpammel Ditnepa - Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 IIpsiMbIE M IJIOCKOCTH B TPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 Koopaunatsl 1 BEKTOPBI
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