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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MaremMaTWKe YriayOJE€HHOTO YpPOBHSA JUId OOYdYalOUIMXCS Ha YPOBHE
cpenHero obmiero obpa3oBanus pazpadborana Ha ocHoBe PI'OC COO ¢ yu4éToM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPEIBIBISIEMBIX K MaTEeMaTHUYEeCKOMY OOpa30BaHUIO, W TPAAULIUN
poccuiickoro oopa3zoBanus. Peanuzanus nporpaMmsl 0 MaTeMaTUKe 00ECIIEYnBaET OBIIAJICHHE
KJIIOUEBBIMU KOMIETEHLIUSMH, COCTABJISIIOLIMMHU OCHOBY JUIsl CAMOPA3BUTHSI U HENIPEPHIBHOTO
o0pa3oBaHMs, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JUYHOCTHOI'O M I03HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00Y4arOIIUXCSl.

B mporpamme mo maremaTtuke yuTeHbl uAeH W mojoxeHus «KoHuenmuu pa3BUTHUS
MaTeMaTHuecKkoro obpaszoBanus B Poccuiickoit @enepaunn». B cooTBEeTCTBHM ¢ Ha3BaHUEM
KOHIICTIIIUM MaTeMaTH4ecKoe 00pa3oBaHKe JOJDKHO, B YACTHOCTH, PEUIaTh 3a7auy 00eCIIeueHHS
HEOOXOJUMOro CTpaHe 4YHcla OOydaloluXcs, MaTeMaTHuecKas I[OATOTOBKa KOTOPBIX
JOCTaTOYHA JJIi MPOJOJDKEHHs] OO0pa30BaHUSA IO Pa3UYHBIM HANpPAaBICHUSM, BKIIOYas
NpenoJiaBaHle  MaTeMaTHKH, MaTeMaTHYeCKHe  HCCIeloBaHMs, paboty B  chepe
UH(POPMALIMOHHBIX TEXHOJOTHH U APYTHX, a TAaKXKe 00eCleueHus Uil KaKJ0ro 00ydaronierocs
BO3MOXXHOCTH JOCTHKCHHSI MaTEMAaTHYECKOl MOATOTOBKM B COOTBETCTBUU C HEOOXOIMMBIM
eMy ypoBHeM. VMeHHO Ha pelieHHe STHUX 3ajad HalleJeHa MporpaMma MO0 MaTeMaTHKe
yriay0nE€HHOIO ypOBHSL.

B omoxy mmdpoBoii TpaHchopmamuu BceX cdep UEeTOBEUECKOW NeATeNbHOCTH
HEBO3MOXKHO CTaThb OOPa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 03 XOpoIlleld MaTeMaTH4YeCKOH
MOJATOTOBKUA. DTO OOYCJIOBIEHO TE€M, YTO B HAIIUM JHU PACTET YHUCIO CIEHUAIbHOCTEH,
CBSI3aHHBIX C HEIMOCPEICTBEHHBIM NPUMEHEHHEM MAaTeMaTUKH: M B cepe SKOHOMHUKH, U B
Ou3Hece, U B TEXHOJOTMYECKUX 00JIaCTAX, M Jake B TyMaHUTAapHBIX cepax. Takum oOpazom,
Kpyr oOydJaroImuxcsi, Jii KOTOPBIX MaTeMaThKa CTAaHOBHUTCA 3HAYMMBIM IIPEIMETOM,
dbyHIaMmeHTOM 00pa3oBaHHUsA, CYIIECTBEHHO pacliupsercsi. B Hero BXOOIT HE TOJBKO
oOyyJaromuecs, IUIAHUPYIOIIME 3aHUMAaThCS TBOPUECKOM M HCCIEAOBATENIbCKON paldoToil B
o0nacT MaTeMaTUKH, WH(OPMATUKH, (PU3UKH, SKOHOMUKH M B JPYrux oOnacTax, HO U Te,
KOMY MaTeMaTHKa HYXHa JUIsd UCIOJIb30BaHUA B MPO(ECCHsIX, HE CBA3aHHBIX HEMOCPEACTBEHHO
C Hel.

[IpuknanHas 3HAUMMOCTh MaT€MaTUKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBISIOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYPhl HAIIETO MHUpA: IPOCTPAHCTBEHHbIE (POPMBI U KOJIMUYECTBEHHBIE
OTHOILIEHMs, (YHKIHMOHAJIbHBIE 3aBHUCHUMOCTH M  KAaTeropuu HEONpeAeaEHHOCTH, OT
IPOCTEHIINX, YCBAaMBAEMBbIX B HEMOCPEICTBEHHOM OIBITE, [O JOCTaTOYHO CJIOXKHBIX,
HEOOXOIUMBIX JJIsi DPa3BUTHS HAyYHBIX M TEXHOJOTMYECKHX uae. be3 KOHKpeTHbIX
MaTeMaTUYeCKUX 3HaHWM 3aTPyJHEHO MOHMMaHUE MPUHIUIIOB YCTPOMCTBA U MCIIOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCHPUATHE M HUHTEpHpeTalus pa3HOOOpa3HOH colMaIbHOM,
HKOHOMHUYECKOU, MOJUTUYECKON nHpopMannu, Manod(p(eKTHBHA TOBCEAHEBHAS MPAKTUYECKas
nesaTenbHOCTh. Bo MHOTHX cdepax mpodeccMoHambHON MeATeTbHOCTH TPEOYIOTCS YMEHHS
BBIMIOJHATh  PAacy€Thl, COCTABIATh  QITOPUTMBI, NPUMEHATH (POPMYNbI, MPOBOJIUTH
reOMEeTpUYECKUEe H3MEpPEeHHs M MOCTPOEHHs, YuTaTh, 00pabaThiBaTh, MHTEPIPETUPOBATH U
OpeACTaBIATh HHGPOpMANMIO B BHUAE TaOmUI, JuarpaMM M TpadUKOB, IOHUMATh
BEPOATHOCTHBIN XapakTep ClIydailHbIX COOBITHI.

OAHOBpEMEHHO C paclIUpeHHeM cdep NPUMEHEHHs] MaTeMAaTUKH B COBPEMEHHOM
oOmecTBe BcE Oosiee BaXHBIM CTAaHOBUTCA MAaTEMaTHUYECKUH CTHIb  MBILIUICHUS,
IIPOSIBIISIOLIUICS B ONPEEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpolecce u3ydeHus: MaTeMaTUKN
B apceHaJ NpUEMOB M METOJIOB MBIIUIEHUS Y€JIOBEKa €CTECTBEHHBIM O0pa30M BKIIOYAIOTCS
UHAYKIMS U JenyKuus, o0oOIIeHre U KOHKpEeTH3alus, aHajdu3 U CHHTE3, KiacCupuKaluusg u
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cucreMaTrusanus, adbcTparupoBanue U aHajuorus. OObEKThl MATEMaTHUECKUX YMO3aKIIOUEHU,
OpaBUiIa MX KOHCTPYMPOBAHHMS  PACKPBIBAIOT MEXAHM3M JIOTMYECKUX  IOCTPOECHHH,
CIOCOOCTBYIOT BBIPAOOTKE yMEHHS (hOPMYIUPOBAaTh, OOOCHOBBIBATh M JIOKA3BIBATh CYXKICHUS,
TEM caMbiM (OPMHUPYIOT JIOTHUECKHH CTHJIb MBIIICHUA. Beaymas poyib TpUHAATICKUT
MaTeMaTHKe B (DOPMUPOBAHMH AJTOPUTMUYECKOM KOMITOHEHTBHI MBIIUICHUS W BOCHUTAHUHU
YMEHUH JeHCTBOBaTh IO 3aJaHHBIM aJIrOPUTMAM, COBEPLICHCTBOBaTb M3BECTHBIE U
KOHCTPYUpPOBaTh HOBBIE. B mpolecce pemeHus 3agad — OCHOBBI JUIl OpraHU3alUd y4eOHOH
JeSITeIbHOCTH Ha YpOKaxX MaTeMaTUKUA — Pa3BUBAIOTCA TBOpYECKas M MPUKIIATHAs CTOPOHBI
MBIIICHHS.

OOyuenue MareMaTuke [a€T BO3MOXHOCTb Da3BUBaTh Yy OOyYawooIUXcs TOYHYIO,
paLMOHATIBHYIO M MH()OPMATHBHYIO PeUb, yMEHHUE OTOMpaATh HauboIee MOAXOAAIINE S3bIKOBbIE,
CHUMBOJIMYECKHE, Trpaduyeckue CpeacTBa JUIS BBIPAKCHHUA CYKICHUH W HArsIIHOTO HX
IIPEJICTaBICHMUS.

Heo6xoauMbpIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBISIETCS
o0111ee 3HaKOMCTBO C METO/IaMU IIO3HAHUS AEUCTBUTEIBHOCTH, MIPEICTABICHUE O MpEAMETE U
METO/IE MaTEeMAaTHUKH, €r0 OTIMYUAX OT METOIOB €CTECTBEHHBIX M T'YMAaHHUTApHBIX HayK, 00
0COOEHHOCTSX MPUMEHEHUSI MATEMATHKH JJIs1 PEIICHHs] HAYYHBIX W MPHUKIAIHBIX 3a/1a4. Takum
o0Opa3oMm, MaremaTHyeckoe oOpa3oBaHME BHOCUT CBOM BKIax B (opMupoBaHue oOLIeit
KYJIBTYpPBI UEIOBEKa.

W3yuenne MaTeMaTHKH CIIOCOOCTBYET JCTETHUYECKOMY BOCHHTAHHUIO  YEIOBEKa,
NOHMMAHHUIO KPacoTbl M  W3SIIECTBA MATEeMAaTHYECKUX  PACCYKIEHUH, BOCHPUATHIO
reoMeTprYecKuX (hopM, YCBOCHHUIO U/Ied CHMMETPUH.

[TpuoputerHpiMu nensiMu oOydyenus maremartuke B 10—11 kiaccax Ha yriayGnéHHOM
YPOBHE MPOI0JIKAIOT OCTaBATHCA:

dbopMHpOBaHHE  UEHTPAIBHBIX  MAaTEMaTHUYECKMX TMOHATHHA  (YHCIIO, BEJIMYHHA,
reomerpuueckas (urypa, nepeMeHHas, BEpOSTHOCTb, (DYHKIUs, MPOU3BOAHAs, HHTErpa),
o0ecrneynBarIuX MPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTeMaTU4YeCKOro 00pa3oBaHMs
00yJaromuxcs;

noJ/iBe/ieHue o0yJaroumxcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBSI3U
MaTeMaTHKH M OKPY)KAIOLIero MUpa, MOHUMAHMIO MAaTEeMAaTUKU KaK 4acTH OOIel KylIbTyphl
4eJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOyuaromuxcs,
MIO3HABATENILHOM AKTUBHOCTH, WCCIIEOBATEIBCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS,
UHTEpeca K U3y4YEeHHIO MaTEMAaTUKH;

¢dbopmupoBaHue GYHKIMOHATHHON MaTeMaTU4eCKOi TPaMOTHOCTH: YMEHUS paclo3HaBaTh
MaTeMaTHYECKUE acCIeKThl B PEaJbHBIX JKU3HEHHBIX CUTYAlMSIX W TP HM3YYCHUH IPYTUX
y4eOHBIX TPEJMETOB, MPOSBICHHS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, POpMyITUpOBaTh UX Ha
A3bIKE MaTeMaTHMKM M CO3/1aBaTh MaTeMaTH4YecKHe MOJEIH, MPHUMEHSITh OCBOEHHBIN
MaTeMaTHYeCKUd  ammapaT A pelleHus  NPaKTHKO-OPUEHTHPOBAaHHBIX  3ajad,
UHTEPIPETHUPOBATH U OLICHUBATH MOJTY4YEHHBIE PE3yJIbTaThI.

OCHOBHBIMU JIMHUSIMU coziepkaHus MatemaTuku B 10—11 kiaccax yrimyOin€HHOTO ypoBHS
aBIsAOTCS: «Yucna u BerYucIeHus», «Anredpa» («Anredpandeckie BIpaKeHUs», «Y paBHEHUS
U HepaBeHCTBa»), «Hauama maremaTnueckoro anammzay, «l'eomerpusi» («l'eomerpuyeckue
¢urypel u uX CBOHCTBa», «/M3MepeHHE TIeOMETpPUYECKUX BeIHYuH»), «BeposTHOCTh U
CTaTUCTHKA». JlaHHBIE JIMHUM pA3BUBAIOTCS TApaJUICNbHO, Ka)KAas B COOTBETCTBUU C
CcOOCTBEHHOM JIOTMKOM, OJIHAaKO HE HE3aBHUCHUMO OJIHA OT JAPYroil, a B TECHOM KOHTAaKTe U
B3auMoieiictBuu. Kpome 3Toro, ux oObeAMHSET JOrMyecKas COCTaBIISAIOLIAs, TPAAULMOHHO
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MpHCYyIIas MaTeMaTHKE U MPOHHU3BIBAIOIIAS BCE MAaTEeMAaTHUYECKHUE KYPChl M COJEp KaTelbHbIC
muaun. ChopmynupoBannoe Bo PI'OC COO TpeboBaHNEe «yMEHHE OMIEPUPOBATH MOHATUSIMHU:
omnpejeNieHue, AakCUOMa, TeopeMa, CIEJCTBUE, CBOWCTBO, NPU3HAK, J0Ka3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH, YMEHHE (OpPMYIUpOBaThH OOpaTHOE M MPOTHBOIOJIOKHOE
YTBEPKJICHHE, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, UCIIOIb30BATh METOJ MATEMAaTHUYECKOU
UHAYKIIUY, TPOBOAMUTH JOKAa3aTENbHbIE PACCYKICHHUS TpU pEIICHUH 3a7ad, OLIEHUBATh
JIOTUYECKYI0 TIPaBUJIBHOCTh PACCYKIEHUI» OTHOCHUTCS KO BCeM Y4YeOHbIM Kypcam, a
dbopMUpOBaHUE JTIOTUYCCKUX YMEHHH pacrpenenseTcss o BCeM rojamM oOydeHHUs Ha YpOBHE
CpeaHero oonero 0opa3oBaHusI.

B cootBerctBun ¢ ®I'OC COO mareMaTuka sIBISIETCS OOs3aTENbHBIM MPEIMETOM Ha
JTAaHHOM YpOBHE oOpaszoBanus. Hacrosiieil mporpamMmoii mo MareMaTuke MpeaycMaTpUBaeTCs
u3ydeHue yueOHoro mpeamera «MaremaTHka» B paMKax TPEX y4eOHBIX KypcoB: «Anredpa u
Hayajla MareMaThueckoro ananuzay, «l'eomerpusi», «BepoATHOCT U  CTATHCTHKAY.
dopMupoBaHuE JIOTUYECKUX YMEHHMI OCYIIECTBIISETCS Ha MPOTSHXKEHUHU BCEX JIET O0ydeHHs Ha
YPOBHE Cpe/lHero o01ero o0pa3oBaHus, a 3IEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEP)KaHUE BCEX
HA3BAHHBIX BHINIC yUCOHBIX KYPCOB.

OO11ee KOIMYECTBO YacoOB, HANPABICHHBIX HA W3YYEHHE MATEMAaTUKH Ha YriyOJIEHHOM
ypoBHe — 544: B 10 xnacce — 272 yaca (8 yacoB B Hezeno), B 11 kimacce — 272 yaca (8 yacoB B
HEJIEIIO).

VYueOHblit Kypc «AnreOpa W Hadala MaTeMaTHYECKOTO aHAIM3a» SIBIISETCS OJHUM U3
HauOoJjiee 3HAYUMBIX B IIPOrpaMMe CpeJHEero oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOH
CTOPOHBI, OH O0ecle4ynBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
Hay4yHBIX KYpCOB, a C JAPYroil CTOpPOHbI, (POPMHUPYET JOTHUYECKOE M aOCTPAKTHOE MBILUICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHS HH()OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH M JpYrMX JAucIUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIupyeT CBOM JOCTIKEHUSI B MAaTEMaTHYECKOH (opme.

VY4eOHbIil Kypc anreOpbpl U Hadajl MaTEMAaTUYECKOTO aHalM3a 3aKjia/lbIBA€T OCHOBY AJIs
YCIIEIIHOTO OBJAJEHUs 3aKOHaMHU (U3MKHM, XUMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHJEHIMH pPa3BUTUS HKOHOMMKHM M OOIECTBEHHOM >KW3HHU, IMO3BOJISIET OPHEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO HCIOJIb30BATh HX JJIS
JanbHeWIero o0pa3oBaHHMs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBjIaJeHue
aOCTPaKTHBIMU U JIOTUYECKHU CTPOTUMH KOHCTPYKIHMSAMM aireOpsl 1 MaTeMaTHUYeCKOro aHajau3a
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTB, JIOKa3bIBAaTh
YTBEPKACHUS C MMOMOIIBI0 UHIYKIIMK U pacCykaTh NeAYKTUBHO, HCIOIb30BaTh 0000IIEHNE U
KOHKpETH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIUICHHE.

B xonme m3ydenus yueOHOro Kypca «AnrebOpa M Hayajga MaTeMaTHYECKOTO aHaIM3a»
oOyyarolmuecsi TMOJy4aloT HOBBIM ONBIT peIIeHHs TNPHUKIAJHBIX 33Jad, CaMOCTOSTEIbHOTrO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIeJed pealbHbIX CUTyalud, UHTEpPIpETaluud NOTy4YEeHHBIX
pelieHui, 3HaKOMSITCS. C IpUMepaMu MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEH B MPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOLIMMUCS MaTEMATUYECKUMHU OTKPBITHSIMU U UX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 yueOHbI MaTepuai, CrocoOCTBYIOIIMM (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei



NPOJIOJDKUTEIPHON  KOHIICHTPALIMM ~ BHUMAHHsI, CaMOCTOSTCIBLHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYYCHHBIN Pe3ysbTaT.

B ocHoBe Meromuku oOyudeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHalin3a JICKUT
JCSITeIbHOCTHBIN MIPUHIIUAI O0YYCHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hadajaa MaTeMaTHIeCKOTO aHAIN3ay BBIICICHBI
CJICAYIONINE COJCPIKATEIbHO-METOJMUECKUe JTHHUU: «YUucna W BbIUMCICHU», «DyHKIUH U
rpadukny, «YpaBHEHHS U HEPaBEHCTBay, «Havana MareMaTHuecKoro aHainu3a, « MHOKECTBA U
Joruka». Bce OCHOBHBIC COIEPKATEIHHO-METOAWYECKUE JIMHUHA H3YYAarOTCS Ha TPOTSHKCHUU
JBYX JIET OOy4eHUs Ha YpOBHE CpPEIHEro 00Imero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT
Jpyra W TOCTENICHHO HACHIIAsACh HOBBIMH TEeMaMH M pasnenaMu. JlaHHBIA y4eOHBIH Kypc
SIBIISICTCSI MHTETPATUBHBIM, IIOCKOJbKY OOBEIMHSET B cebe COJepKaHHE HECKOJIbKUX
MaTeMaTHYECKUX TUCHUIUIMH, TAKMX Kak ajreOpa, TPUTOHOMETPHS, MaTeMaTUYCCKHI aHau3,
TEOpUsT MHOXKECTB, MareMaTH4eckas Jjoruka u npyrue. [lo Mepe Toro kak oOydaromruecs
OBIIQJICBAlOT BCE 0ojiee MIUPOKUM MATEMATHYSCKUM allaparoM, y HHX IOCIEI0BATEIbHO
dopMHpyeTCs ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKYIH0 MOETbh pealbHOMH
CUTYyalluH, TMPUMCHSATh 3HAHHS, MOJTYYECHHBIC NMPH HM3YYCHUH Y4eOHOrO Kypca, JJIs peIIeHUs
CaMOCTOSITEIILHO C(HOPMYJIMPOBAHHOW MaTeMaTHYCCKOW 3aJadd, a 3aTeM HHTEPIpPETUPOBATH
CBOM OTBET.

ConepxatenpHO-MeTOAMYeCKass  JMHUsA ~ «Yucina W BBIYMCICHHS»  3aBepIIaeT
dbopMHpoBaHHUE HABBIKOB KCIIOJH30BAHMS JICHCTBHUTEIBHBIX YHCEI, KOTOPOE OBLIO HA4YaTo Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpemnero obmiero oOpasoBaHHs 0co00e
BHUMaHHE yaensiercss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIOJIb30BaHKUE PA3IMUYHBIX ()OPM 3alUCH YHCIIA, YMCHHE JIENIaTh MPUKUJIKY, BBIIOJIHAThH
npuOJIMKEHHBIC BHIYMCIICHHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHUS, pad0TaTh ¢ MATEMAaTHYECKIUMHU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIOIIMMCS MHOXECTBAa HATypPalbHBIX, IEJIBIX, PAIIMOHAIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxIoMm M3 3THX
MHOYECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4 U ONICPAIUH: JICTICHUE
HAIeJIO, OINEPHPOBAHME OCTaTKAMM HAa MHOXKECTBE IICNIBIX 4YHCEN, O0coOble CBOMCTBa
palMoOHAIBHBIX U MPPAIMOHATIBHBIX YHCEIl, apu(PMETHUESCKHUE ONEPAIMH, a TaK)Ke H3BJICUCHHE
KOpHS  HATypaJIbHOW CTENIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO KpPyra HCIOJB3YEMBIX YHCEl M 3HAKOMCTBY C
BO3MOYKHOCTSIMH MX TIPUMEHEHUS JIJIS PEIICHUS PA3IHYHbIX 3a7a4 (OPMHUPYETCS MpeACTaBICHHE
0 €IMHCTBE MAaTEeMAaTHUKH KaK HAYKH U €€ POJIH B OCTPOCHUH MOJICIICH peaTbHOTO MUPA, ITHPOKO
UCIIONIB3YIOTCSI 0000IIeHNE U KOHKPETH3AIHSI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pPEAIM3yeTCs Ha MPOTSHKCHUU BCero oOydeHHs Ha
YpOBHE CpeaHero oO0mero oOpa3oBaHMs, IOCKOJBKY B KaXIoMm pasnaene [Iporpammbl
MPEyCMOTPEHO PEIIEHUEe COOTBETCTBYIOIINX 3a1ad. B pe3ynbrare oOyJaronipecs OBlaJICBAOT
pPa3IMYHBIMK ~ METOJIAMH  PCILEHHs] pallMOHAIBHBIX, HPPAIMOHAIBHBIX, ITOKa3aTeIbHBIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHEHUH, HEPABCHCTB M CHCTEM, a TaKXkKe 3ajad,
conepxanux mnapamerpbl. [loylydeHHbIE YMEHHS IIMPOKO HCIOJB3YIOTCS TPU HMCCICIOBAHUU
GYHKIHH C TTOMOIIBIO TPOM3BOIHON, IPU PELICHUH MPUKIIAIHBIX 3a7a4 U 3a7a4 Ha HaXO0KICHHE
HAMOOJIBIINX W HAUMCHBIINX 3HaUCHHUM (yHKIuU. JlaHHas comeprkaTeabHast JIMHUSA BKIIIOYAET B
ceOs1 Takke (GOpPMHUPOBAHWE YMEHHUH BBIMOJHATH Pacu€Thl MO Qopmyliam, MpeoOpa3oBaHUs
palMOHATIBHBIX, HPPAIMOHAIBHBIX U TPUTOHOMETPHUUCCKUX BBIPAKEHHM, a TaKKe BBIPAKCHHIA,
COJICpKaNINX CTEIEeHW | JiorapudMbl. braromaps H3ydeHHIO anreOpamdecKoro Marepuala
NPOMCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMHUYECKOTO W aOCTPAaKTHOTO  MBIIIJICHUS
o0y4aromuxcsi, (POPMHUPYIOTCS HABBIKK JIEAYKTHUBHBIX PACCyXKICHUH, pabOThl ¢ CUMBOJBLHBIMU
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dbopmaMu, TpeACTaBICHUSI 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI AJIS1 PELICHUs MPAKTHYECKUX U €CTECTBEHHO-
HaAy4YHBIX 3a7a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK s3bIKa HAYKH.

CopnepxaTenpHo-MeToAnYecKast TUHUS «DYHKIUU U TpaQUKM» TECHO NEpeIuieTaeTcs ¢
OPYTUMH  JIMHHUSMH ~ y4eOHOTO  Kypca, TMOCKOJIbKY B  KAaKOM-TO  CMbICIE  3aaéT
IIOCJIEAOBATENbHOCT ~ M3y4EHUs  MaTtepuana. V3ydeHwe  CTENeHHOM, IOKa3aTeNbHOM,
JOrapu(pMHUUECKON M TPUTOHOMETPUYECKUX (DYHKIIMH, UX CBOMCTB M Tpa(uKOB, UCIIOJIb30BaHUE
GyHKUMH JUId pelieHus 3ajad U3 JAPYruxX Y4eOHBIX NPEJAMETOB M PEaIbHOW JKU3HU TECHO
CBS3aHO KaK C MAaTEMaTUYECKUM aHAIM30M, TaK U C PELICHUEM ypaBHEHUM U HepaBeHCTB. [Ipu
9TOM OousiblIO€ BHUMaHUE yaensercs (OPMUPOBAHMIO YMEHHs BbIpaXkaTb (QOpMYyIaMu
3aBUCUMOCTH MEXy pa3jIMYHbIMU BEJIMYMHAMH, UCCIIEOBATh NOJIY4YEeHHbIe (DYHKIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH COJepKAaTeNbHOW JIMHUM HALENeH Ha pPa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJISIONIMX BBIPAKaTh 3aBUCUMOCTH MEXIY BEIHYMHAMH B pa3nu4yHOi (opme:
aHAJIUTUYECKOH, rpapuueckoil u cinoBecHoH. Ero wusyueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHHMI0 U KOHKPETH3alHH,
HCIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas 1uHus «Havana maTreMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYyr KaKk MaTeMaTHYeCKHX, TaK M MPHUKIAJHBIX 3a]a4, JOCTYIMHBIX 00y4yaromumcs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXKHOCTb CTPOUTh I'paMKHU CIOXKHBIX (YHKIMHA, ONpeaessaTh UX
HanOOJIbIIE M HAUMEHBIINE 3HAUCHUS, BEIYMCIIATE TUIOMAAN GUTYp U 0OBEMBI TEl, HAXOAUTh
CKOPOCTM M YCKOpPEHHMs IpoueccoB. JlaHHas conaep:KaTesbHass JIMHHUS OTKPBIBA€T HOBBIC
BO3MO)XHOCTH IIOCTPOEHHUSI MAaTe€MaTHMYECKMX MOJEIECH pealnbHBbIX CHUTyalui, II03BOJIIET
HaxXOJUTh HAWIydlllee pEUICHHE B MPUKIAIHBIX, B TOM 4YHCIE COLUAIBHO-D)KOHOMHUYECKUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHYECKOI'0 aHajiu3a CIOCOOCTBYET pPAa3BUTHUIO
abCcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKM B HayKe, TEXHUKe U uckyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOLIMXCS PE3yNbTaTax, MOJYUYEHHBIX B XOJ€ Pa3BUTHA MaTEMaTUKU KaK HAyKW, U
00 uXx aBTOpax.

CopepxarenbHO-MeTOAMYECKass JHMHUS «MHOXKecTBa U JIOTMKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPUU MHOXKECTB M MAaTeMaTUYECKOM JIOTUKU. TeOpeTHKO-MHOKECTBCHHBIE
IpEeCTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHKU W NpeasararoT Hauboiee
YHUBEPCATbHBIA SI3bIK, OOBEAMHSIIOIIMNA BCE pa3felbl MaTeMAaTHKU U €€ NPUIIOKEHHUH, OHHU
CBSI3BIBAIOT pa3HbIC MAaTEMATHUYECKHE TUCIMIUIMHBI U UX IPWIOKEHUS B equHOe 1enoe. [loatomy
BaXHO JIaTh BO3MOXHOCTb OOydarolleMycsi MOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKU M HCIIOJIb30BaTh €ro JJIs BBIPAXKEHHS CBOUX MbICiEl. [Jpyrum
BAKHBIM TPU3HAKOM MAaTE€MAaTHKU KaK HAYKH CIEAyeT IPU3HATh CBOWCTBEHHYIO €l CTPOrOCTh
00OCHOBaHMH M  CJI€JIOBaHHE OMNpEACNEHHBIM IpaBUJaM IOCTPOCHMS JOKA3aTeNbCTB.
3HAaKOMCTBO C 3JIEMEHTaMH MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIIIEHHUS] 00YYarOIUXCsl, TO3BOJSIET UM CTPOUTh CBOM PACCY)KJIEHHsSI Ha OCHOBE JIOTMYECKHX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yuebHoM Kkypce «Anrebpa M Hayajla MaTeMaTUYECKOrOo aHalln3a» IPUCYTCTBYIOT
OCHOBbl ~ MaTe€MaTH4YeCKOro  MOJEIUPOBAaHHUS, KOTOpble  MPHU3BaHbl  CHOCOOCTBOBATh
(OpMHpOBAHNIO HABBIKOB IOCTPOCHUS MOJIENEH pealbHbIX CHTyallud, HMCCIEJOBAHUS 3THUX
MoJieNiell ¢ TOMOIIBI0 ammapaTa aiareOppl W MaTeMaTHYeCKOro aHalln3a, HHTEpIpeTaluu
MOJIyYEHHBIX pe3ylbTaTOB. TakuWe 3aqaHus BIUIETEHBI B KAXKJIBIM W3 PA3IEIIOB MNPOrPAMMBI,
MOCKOJIbKY BECh MaTepuaji y4eOHOro Kypca IIUPOKO MCHOJB3YETCs AJISl PEeLEHUs MPUKIaTHBIX
3agad. Ilpm pemeHMM peanpHBIX NPAKTUYECKUX 337ad  OOydYaroIiuecss pa3BHBAIOT
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HAOJIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHajoruto, 0000IAaTh M KOHKPETH3WPOBaTh Mpobiemy. JlesaTenbHOCTh 1O (HOPMUPOBAHHIO
HABBIKOB PEILIEHUs MPUKIAAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCe N3YUEHHsI BCEX TEM y4eOHOTro
Kypca «Anredpa v Hagalla MaTeMaTHYECKOTO aHATTN3ay.

Ha usydenue yueOHOTO Kypca «Anredpa u Havyajaa MaTeMaTUIECKOTO aHaIN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 yJaca B
HEJIEIIO0).

['eomerpus sBIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
00pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOXKHOCTh U3Y4EHUs AUCHUIUIMH €CTECTBEHHO-HAyYHOU
HaMpaBIEHHOCTH M INPEAMETOB T'yMaHUTApHOro ILuKiIa. ITockonbKy joruyeckoe MbILUIEHHE,
dopmupyeMoe TpH H3YYCHUH OOYYAIOIIMMUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaThb U ONPOBEPraTh T'MIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1ad4.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pasBUTHE HHIMBHUyalIbHBIX CIIOCOOHOCTEH OOy4aromuXcs NpU H3YYEHHUM T€OMETPHUH, Kak
COCTaBJIAIOLIEH NpeaMmeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HMCIOJIBb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca Fr€OMETPUN Ha YTriayOJIEHHOM YPOBHE, pPaCIIUPSIIOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paciIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacTh MHUPOBOH KYyJIbTYphl H
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H I€OMETPUH C OKPYKAIOIIHUM MUPOM;

dopMHpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENSAX, IO3BOJISIIOIIMX OMNMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KaIOIIero MHUpa, 3HaHHE NOHATUIHOIO amnmapara no pasaeny «CrepeoMeTpus» ydeOHOro
Kypca FreOMEeTpHH;

(dbopMHpoBaHHE YMEHMsI BIIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd W yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aa4;

dopMHupoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEATbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTUYECKUX TEeOpHil, (pOopMHUpOBaHME MOHMMAHUS POJIM AKCMOMATHKU HpPHU MPOBEACHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJETh METOJAMH JI0KAa3aTEeIbCTB M AJTOPUTMOB pEIICHHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 33/Jad U 3aJad C MPaKTHUYECKUM cojepKaHueM, (opMHupoBaHHE
NpEJCTaBICHUsT O HeOoOXOJUMOCTH JIOKA3aTeIbCTB MPU OOOCHOBAaHMHM MaTEeMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B ITPOBEAEHUM I€AYKTUBHBIX PACCYXICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, MO3HAaBaTEIbHOW aKTUBHOCTH, MHCCIEA0BATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIIUIEHUS], UHTEpeca K U3Y4EHUIO T€OMETPUH;



¢dopmupoBaHrue (HYHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh IPOSIBIECHUS TE€OMETPUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYEHUHU APYIMX y4EOHBIX MPEIMETOB, NMPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJCIMPOBAHUS PpEAIbHBIX CHTYallUd, HCCIEeIOBAHUS
MOCTPOCHHBIX MOJIeNeH, MHTepIpPETaMK OTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU  COJiepXKaTeIbHbIMU JIMHUAMM YydeOHoro kypca «['eomerpusi» B 10-11
kinaccax sBistorcs: «[IpsiMble M IIOCKOCTM B IpocTpaHCcTBe», «MHororpanHukw», «Tena
BpaIeHU», «BEKTOPBI M KOOPJAMHATHI B IPOCTPAHCTBEY, «JIBI)KEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo @I'OC COO tpeboBaHHE «yMETh ONEPHPOBATH MOHATHIMU,
peJIeBaHTHBIMU T€OMETPUU Ha YriyOnéHHOM ypoBHe 0o0ydeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIepXKATENbHBIM JIMHUAM Yy4eOHOro Kypca, a (OpMHpPOBAaHUE JIOITMYECKMX YMEHUH
pacripeniesiieTcsi He TOJBKO 10 COJACPXKATElIbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE TMPEIMETHBIM  pe3ylabTaTaM  OCBOCHUS
DenepanbHOil paboyel MporpaMmbl, pacipeAeaEHHbIM 10 ToAaM 00ydeHus, CTPYKTypUpPOBaHO
TakuM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpOcaM oOOydarouuecs
o0pamanuch HEOJHOKPATHO. OTO IMO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'€OMETPUYCCKUMHU
NOHATUSMH W HaBBIKAMH IIOCIIEAOBATEIFHO M IOCTYIATENbHO, C COOJIOJCHWEM TPUHIINIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYaTb B OOLIYI0 CHUCTEMY TI'€OMETPUYECKHUX
IpeCTaBiIeHU 00yUaroMXcsl, paciiupss U yrayouss e€, oOpa3ys MpOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

[Tepexox K U3y4EeHHUIO TE€OMETPUHN Ha YIITyOJEHHOM YPOBHE MO3BOJISET:

co3naTh ycinoBua Ans  guddepeHHannud  0O0ydeHHs, IOCTPOSHHS HWHIUBUAYATbHBIX
o0Opa3oBaTeNbHBIX IporpaMM, oOecHeuuTh YrIIyOJEHHOE U3ydyeHHEe TeOMETPUM  Kak
COCTaBIIAIONICH yueOHOTO mpenmMeTa «MaremaTukay;,

MOJATOTOBUTH OOYUYAIOMIMXCS K MPOJOIDKCHUIO U3YyYCHHS MATEMaTHKH C Y4ETOM BBIOOpa
Oyaywei npodeccun, obecrednBas NMPEeMCTBEHHOCTh MEXAY OOIIMM M HpodecCHOHATbHBIM
o0OpazoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 yvaca (3 yaca B Heeno).

VYueOHbllt Kypc «BeposSTHOCT M CTAaTUCTHKA» YINIYOJEHHOTO YPOBHS  SIBIISETCS
IPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTo Kypca yriyOI€HHOTO YpOBHS HA ypOBHE
cpenHero oomero oOpazoBaHus. Y4eOHbIM Kypc mpenHasHaueH [Uisi (OPMUPOBAHUS Y
00y4aroImuxcsl CTaTUCTUYECKOM KyJNbTypbl M TNOHHMAaHMs POJM TEOPHUHM BEPOATHOCTEH Kak
MaTeMaTHYECKOTr0 MHCTPYMEHTa JUIsl M3y4YeHMs CIy4alHBIX COOBITHH, BEIMYMH M IPOLECCOB.
IIpn nm3yyeHnu Kypca 0OOTamialoTCsl MPEACTaBICHUS OOYJaIONIMXCSl O METOAAX HCCIIEeIOBAHHS
HN3MCHUYMBOIO MHPA, Pa3BHUBACTCA IMMOHWMMAHHUEC 3HAYUMOCTU H O6HIHOCTI/I MaTEMATUUYCCKUX
METOZI0OB TO3HAaHUS KaK HEOThEMJIEMOH 4YacTh COBPEMEHHOIO €CTECTBEHHO-HAayYyHOI'O
MHUPOBO33PEHUS.

Copnepxanne yueOHOrO Kypca HalpaBiIeHO Ha 3aKpelyieHHe 3HAHUH, MOJyYEHHBIX NpU
U3y4deHUH Kypca Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHMs, U HA Pa3BUTHE MPEACTABICHUN O
CJ'Iy‘-IElfIHBIX BCIIMYMHAaX U B3aUMOCBA3AX MCKAY HUMHU Ha BAXHBIX IIPpUMEpPax, CIOKETEI KOTOPBIX
MOYEPITHYTHI U3 OKpY’Karoliero Mupa. B pesynbrate y 00ydaronmxcst JOHKHO COPMUPOBATHCS
OpecTaBieHne O Haubosnee YHNOoTPeOMTENbHBIX W OOIMX MaTeMaTHYeCKHX MOJAENsX,
HCIIOJIB3YEMBIX  IOJId  OIMMCAHHMA  AHTPOIIOMCTPUYCCKHUX U )IeMOl"pa(l)I/I'-IeCKI/IX BCJIMYHH,
MOTPEITHOCTE B PAa3UYHBIE pOJa W3MEPECHHSAX, JUTUTEIHHOCTH O€30TKa3HOW paboTHI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK MAaCCOBBIX SIBJIEHHH M MpPOIECCOB B OOILIECTBE.
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Y4eOHblii Kypc sBisieTrcss 0a30if At OCBOCHHSI BEPOSTHOCTHO-CTATHCTUYECKUX METOIOB,
HEOOXOUMBIX CHEIHAIMCTaM He TOJIbKO MHKEHEPHBIX CHEIUAIbHOCTEH, HO TaKkKe COLUATbHBIX
U TCUXOJOTHYECKHX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAayKH B 3HAUYUTEIbHOM Mepe
UCIIONB3YIOT amnmapar aHaiu3a OONBIIUX JaHHBIX. lleHTpalibHYyI0 4YacTh ydeOHOro Kypca
3aHMMaeT OOCYXKJeHHE 3aKoHa OONbIIUX YuCel — (YHIAaMEHTAIBHOTO 3aKOHA MPHUPOJIBI,
MMEIOLIEr0 MaTeMaTHYecKyto (popmaln3aiuio.

B cooTBeTcTBUM ¢ yKa3aHHBIMHU LIEJISIMH B CTPYKType ydeOHOro kypca «BeposiTHOCTh u
CTAaTHCTUKA» Ha YrIyOJIEHHOM YPOBHE BBIIEICHBI OCHOBHBIC COJIEP)KATEIBHBIC JUHUU:
«CyJaifHpie COOBITUS M BEpOSTHOCT» U «CITydaifHble BEIMYUHBI U 3aKOH OOJIBIIINX YUCEID».

[ToMrMMO OCHOBHBIX JIMHUWA B Y4eOHBII KypC BKJIIOYEHBI 3JIEMEHTHI TEOPUH TrpadoB U
TEOPUU MHOXKECTB, HEOOXOAMMBIE JIJIsl TIOJTHOLIEHHOTO OCBOCHHS MaTepHalia JaHHOTO y4eOHOro
Kypca U CMEKHBIX MaTEMaTHYECKUX y4EOHBIX KYpPCOB.

Conepxanne nuauH «CilydaiiHble COOBITUST W BEPOSITHOCTH» CIIY’)KHT OCHOBOM ISt
dbopMupOBaHUA TPEACTABICHUI O paCHpEleICHUH BEpPOSITHOCTEH MEXIy 3HAYCHUSIMHU
CIy4YalHbIX BEIMYMH. BakHyr0 4acTb B 3TOH COAEPKATEIbHOW JIMHUM 3aHMMAET W3Yy4eHUE
F€OMETPUUYECKOr0 M OMHOMMAIILHOTO PACHpeesieHUid U 3HAKOMCTBO C WX HEMPEPHIBHBIMU
aHaJoraMu — MOKa3aTeIbHBIM U HOPMAJIbHBIM PACTIPEICTICHUSIMHU.

TeMmbl, CBA3aHHBIE C HENPEPHIBHBIMU CIIYYallHBIMM BEJIMYMHAMU M PACIPEIACICHUSIMU,
AKLIEHTUPYIOT BHUMAaHHE OOYy4YalolUXCs HAa OMHCAHMM M W3YYCHHUU CIIyYalHBIX SIBICHUN C
MOMOIIbI0 HEMpephIBHBIX (yHKIUH. OCHOBHOE BHHUMAaHHE YIEISCTCS IOKA3aTeIbHOMY W
HOPMAaJIbBHOMY PacCIpeCICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTcsi O3HAKOMUTEIHHOE H3YUEHHE CBSI3U MEXKIY
CIIy4ailHBIMU BEJIMYMHAMH M OMHKCAHUE 3TOM CBS3U C MOMOIIbI0 KOA(PUIIUEHTa KOPPETSIUU U
€ro BBIOOPOYHOrO aHajora. OTH D3JEMEHTBHI COJCPKAHUS Pa3BHBAIOT TeMmy «JlmarpaMMbl
paccewBaHUs», W3YYCHHYIO Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHHS, ¥ BO MHOI'OM
OMHPAIOTCS HA CBEJICHUS U3 KYPCOB alIreOpbl U TEOMETPHH.

Emé onuH snemMeHT copepkaHus, KOTOPBIM MpeasiaraeTcsi Ha 03HAKOMUTEIIbHOM YPOBHE —
MOCJIEIOBATEILHOCTh CITy4allHbIX HE3aBUCHUMBIX COOBITHM, HACTYMAIONIUX B €IUHUIY BPEMEHHU.
O3HakoMJIEHHE C pachpe/elieHUEM BEPOATHOCTEH KOJIMYECTBA TaKUX COOBITUH HOCUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaldbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4eOHBbIe CIEIUAIbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, TICUXOJIOTHEH U
YIpaBJICHUEM.

Ha u3ydenne yueOHOro kypca «BeposiTHOCTh M CTaTUCTHKa» Ha YIJIyOJIEHHOM ypOBHE
otBoguTcs 68 wacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 gac B
HEJIEIIO).
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COAEPKXAHHUE YYEBHOI'O IPE/IMETA

Aaredpa u Hayaja anaau3a 10 KJIACC

Yuciia 1 BIYMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE M JECSTUYHbIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIATHBIX 33134 U3
Pa3JIMYHBIX OTPACIICl 3HAHUMN U PEATbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMcIaMU. MOIyib NEHCTBUTEIBHOIO YMCIAa U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEII Ul PEIICHUS IPAKTUYECKUX 3a]a4 U IPEICTABIICHUS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapugm umncna. CoiicTa gorapudma. JlecaTUuHbIE U HATypaJlbHbIE JOrapHU(pMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHMA-CIIeACTBUS. HepaBeHCTBO, perieHne HepaBeH CTBa.

OCHOBHBIE METO/Ibl PELICHUSI LENbIX U IPOOHO-pAlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorousnessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIEHH U KOPHH.

Uppanuonansuple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKEHHM, COlEpKaLUX JTOTapru(PMBbI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIHICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpaXECHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHUN.

Pemienne cucrem NMHEHMHBIX ypaBHEHMH. Marpuina CHCTEMBl JIMHEHHBIX YPaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKUN CMBICT U CBOMCTBA, BBIYHCIEHUE €ro
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
IIPUKJIAIHBIX 3a7a4 C IIOMOIIbIO CUCTEMBI JINHEHHBIX ypaBHEHUH. VccnenoBanue nocTpoeHHON
MOJIEJIN C TOMOILBIO MaTPHI M OIIPEAEITUTENEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyallUH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. I[IpyMeHeHHne ypaBHEHUH M HEPABEHCTB K DPELIEHUI0 MaTEMaTHMUYECKUX 3a7ad U
3aJa4 U3 Pa3NUYHbIX 00JIacTel HAYKU U pealbHOU )KU3HH.

DyHKIUHN U TPaQUKH
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OyHKIU, crmocodbl 3amanus GyHKuuH. B3anmHo oOpatable (yHkiuu. Kommosumus
¢ynkuuit. ['paduk pynkuun. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (HyHKIIHA.

Ob6nacTtp ompeneneHuss ¥ MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKonocTossHCTBAa. UETHple M HeuéTHble QyHkuuu. [lepuoanueckue QyHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKiuu. Hanbosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIHUU Ha IPOMEKYTKE.

JlunHeitHast, KBaApaTUIHAS U IPOOHO-TUHEHHAST PYHKIMH. DIIEMEHTApPHOE UCCIICIOBAHUE U
HOCTPOCHHE UX IPaUKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LEJbIM IoKa3areneM. EE€ cBoiicTBa U rpaduxk.
CpoiicTBa 1 rpaduK KOpHA N-Oi CTENeHH Kak (PYHKIMHM OOpaTHOM CTENEHH C HATYpaJbHBIM
[IOKAa3aTeJIEM.

[Toka3zarenbHas U jgorapugmuueckas QyHKIUH, UX cBOMcTBa U rpaduku. McnoaszoBaHue
rpa¢ukoB PYHKITUH AJI PEIICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIPENEICHUE TPUTOHOMETPHUECKUX (YHKLIUH
YHCIJIOBOT'O apryMeHTa.

@OyHKIMOHANIbHbIE 3aBUCUMOCTH B pPEaJIbHBIX Ipolieccax U siBieHUsX. I’ papuku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4eckoro anajamusa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs MOCeA0BaTeIbHOCTEN. MeToI MaTeMaTHYECKON
UHAYKIMY. MOHOTOHHBIE U OrpaHMYEHHBIE MOCIENOBATENbHOCTU. VCTOpHsS BO3HHMKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmerndeckass W reoMeTpuyueckas —mporpeccud. beckoHeuyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpUUECKON MPOTrPECCUU.
JluHelHBIE M SKCIOHEHUMAIbHBIH pocT. Yucno e. Dopmyna CIOXKHBIX HPOLEHTOB.
Vcnonb30BaHue NpOrpeccu JJIs pelIeHus peasIbHbIX 3a/1a4 MPUKIIAIHOTO XapaKkTepa.

HemnpepeiBable (QyHkuuu M ux cBoiicTBa. Touku paspbiBa. ACUMOTOTH TpaduKOB
¢yuknuii. CBoiicTBa (YyHKIUN HENpPEephIBHBIX HA OTpe3ke. MeToJl MHTEpBAJOB Ui pELICHUS
HepaBeHCTB. [IprMeHeHne CBONCTB HEMTPEPBIBHBIX (YHKLUH /IS peleH s 3a/1ay.

[TepBas u BTOpas npousBoaHble GpyHKIMH. OnpeneneHue, reOMeTpUIeCcKuil U GU3NIECKUi
CMBICI POU3BOAHOM. YpaBHEHUE KacaTeIbHOU K rpa@uKy QyHKIHH.

[TpousBoaHble AneMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEIACHMSI, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Omepalny HajJ] MHOXKXECTBAaMU M WX CBOMcCTBAa. Jlnarpammsel Ditniepa—BenHna.
[IpyMeHeHrne TeOopeTUKO-MHOXKECTBEHHOIO ammnapara JUis ONUCaHHUs peajbHBIX MPOIECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KJIACC

Yuciaa 1 BLIYUCTICHUS

Harypanbable u 1enple uucna. [IpuMeHeHWEe NPU3HAKOB AETUMOCTH IIENbIX YHCEN,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB I10 MOYJII0, alropuTMa EBKIIM/IA 171 peleH s 3a1a4 B ISJIbIX YHCIIaX.
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KommnekcHbsle uncma. AusreOpandeckas M TpUTOHOMETpudeckas (opMbl  3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHUYecKrue onepanun ¢ KOMIUIEKCHBIMHU duciamu. M3o00paxenue
KOMIUIEKCHBIX YHCEN HAa KOOpAUHATHOM tockocth. @opmyna MyaBpa. KopHu n-oii cTenenu u3
KOMILUIEKCHOro uucia. IlpuMeHeHHe KOMIUIEKCHBIX 4YHCed MJI pelleHus (U3NYEeCKUX U
TFEOMETPUYECKHX 3a]au.

YpaBHeHHUs M HEpaBEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CleCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUIrOHOMETPUUYECKMX YPAaBHEHHH C IOMOLIbIO TPUTOHOMETPUYECKOMH
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHUS MTOKA3aTeNbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLIEHUS UPPALMOHATIBHBIX HEPABEHCTB.

OcHoBHBIE ~ METOABI  PEIIEHUS CUCTEM U COBOKYIHOCTEH  PAallMOHAJIBHBIX,
UpPpaMOHATBHBIX, TOKA3aTEIbHBIX U JJOTapU(PMUUECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

IIpuMmeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3ajjay U3 pa3IM4yHBIX 00JacTeld HayKM M peaJbHOM JKMU3HU, HMHTEPIpeTaluss MOJyYEeHHBIX
pe3yJbTaTOB.

DyHKIUHN U IpaGUKH

I'padux xomnosuuuu QyHkuuil. ['eomerpuueckue oOpas3bsl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpapuKH.

I'paduyeckue MeTonbl pELIEHUS YpaBHEHUW M HepaBeHCTB. ['paduueckue MeToabl
peleHus 3a4a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (QyHKUIUN A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hayana maTemMaTH4yecKoro aHajamsa

[TpruMeHeHMe MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUNH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3a7a4yax, JJI ONpEIeNIeHUsT CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMylioll uium
rpauKoMm.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOooOpa3HbIX. IlepBooOpa3Hble 37I€MEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. 'eomerpuyecknii cMbICI MHTErpajia. Beraucienne onpenenéHHoro NHTerpaia
no ¢opmyine Herorona-Jleitoauna.

[IpumeHeHne wuHTErpaia JUid HaXOXKJIEHHs IUIOMIAAeH MIockux ¢uryp u o0bEMOB
F€OMETPUUYECKHX TEJ.

[Tpumeps! pemennit nuddepeHnnanbHbIX ypaBHEHHH. MaTteMaTnueckoe MOAeTupOBaHNe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.
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I'eomerpus
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUxcs NpsaMbIX. [lapanensHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIE IIPSIMbIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NPsAMOM M IIOCKOCTH. [lapamuienbHOE W LEHTpAIbHOE
IPOEKTHpOBaHue, n3odpaxxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIYy NPSAMBIMH B IPOCTPAaHCTBE. llapayienbHOCTh IJIOCKOCTEN: NMapajuleabHbIE IIIIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTel. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HAa TUIOCKOCTH:
TETpa3p, NapajuleIeuIe], IOCTPOSHUE CEUEHUI.

IlepneHgUKYIAPHOCTE IPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsMBIE B
IIPOCTPAHCTBE, NPSMBIE IMAPAUICIBHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISIPHON
IUI0CKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH, MIPOEKIUS (PUIYPBI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY IPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN YIroJl, IMHEHHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHbli M MHOTrorpaHHble yribl. CBOWCTBAa IUIOCKHX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yromapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulelIeNiNe] W ero cBoWcrBa. KparTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupa: n-
yrojibHasi NUpaMuia, NpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
NIpaBUIBHON nNupamubl. [IpaBuiibHBIE MHOTOTpAaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPaMUJIa U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOACKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHasnu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOU TIMOBEPXHOCTH TPsAMOM mpu3Mmbl. Ilnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMU/IBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPABUIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS MapajulesIeNuNena, CHUMMETPHs
MIPaBUJIBHBIX TPU3M, CHMMETPUS IPABUIbHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
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[TonsiTHst: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHCAPHBIC, COHAIIPABJIICHHBIC W IIPOTHBOIIOJIOXXHO HAIIPABJICHHLIC BCKTOPHI. PaBsenctBO
BEKTOpPOB. JleHCTBUS C BEKTOpaMHU: CIIOKEHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJbKHX
BEKTOPOB, yMHOXXEHHME BeKkTopa Ha uucio. CBoicTBa clokeHus BeKTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHaTue KoMmIuiaHapHble BeKTOpbl. [Ipu3HaK KoMIUIaHApHOCTH
Tpé€x BekTopoB. I[IpaBwio mnapamnenenunena. Teopema O pas3iaoKEeHUHM BEKTOpPA IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. lIpsmoyronpHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeXAy KOOpAMHATAMU BEKTOpAa W KOOPJIMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CkansipHOE MPOU3BEICHIE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHA: UMIMHApPUYECKAs IOBEPXHOCTb, KOHWYECKas IOBEPXHOCTb, cepuueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. U300paxeHue Ten BpallleHUs Ha MII0cKocTU. Pa3BépTka unnuHapa u konyca. CuMmMeTpust
cthepsl 1 mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajienenunena u cueactsus u3 He€. OO0bEM NpPSAMOM W HAKIOHHON MPHU3MBI, IHIUHIPA,
nupaMuibl 1 KoHyca. OOBEM 11apa v apoBOro CErMEHTa.

KomOunanmu Tten BpalieHuss U MHOrorpaHHukoB. llpu3ma, BhucaHHas B LWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCaHHOU B
MHOTOTPaHHUK WJIM TEJIO BPALCHUS.

[Tnomanbs MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl n e€ vacteid. [lonobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOmAAEH MOBEpXHOCTEH MOAOOHBIX  Uryp.
[IpeoOpazoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEpPEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceueHHMI MHOTOTPAaHHUKOB W TEI BpAIICHHA: CEYEHUs LWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHUIO U
IPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MMOCTPOCHUS CEYEHMM: METOJ CIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepanun HaJl BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXeHHs. [IpsimoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bexkropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpU
pEIIEHNN TEOMETPUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE

IBwxkenust mnpoctpanctBa. OrtoOpaxkenus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KEHUH. Buabl NBM)KEHMI: INapajuIeIbHBIN IEPEHOC, LEHTPAIbHAs CHMMETPHS,
3epKajibHasi CHMMETpHUs, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.
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BeposiTHOCTH U CTATHUCTUKA
10 KJIACC

I'pad, csazubiii rpad, mytu B rpade: mukibl U nenu. CteneHb (BaJeHTHOCTh) BEPIINHEI.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyyaliHple SKCTIEpUMEHTHI (OMBITHI) M CIIyY4ailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTH YacTOTHI U BEPOSTHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepauuu Haj COOBITHSMH: IEepecedeHue, 0ObeIUHEHHE, MPOTUBOIOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyia Cl10KEeHUs BEPOATHOCTEMN.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSATHOCTEU. JlepeBO CIIy4allHOTO HKCIIEPUMEHTA.
®dopmyna noaHo# BeposTHocTH. Dopmyia baiieca. HezaBucumelie coObITHS.

bunHapHBIN CiTydaiiHBIA ONBIT (MCIIBITAHUE), YCIEX W Heyaada. He3aBUCHMBIE UCTIBITAHMS.
Cepust He3aBUCHMBIX HUCHBITAHUN 0 mepBoro ycmexa. [lepecraHoBku u daxropuan. Yucio
coueranuii. Tpeyronsauk Ilackans. @opmyna 6maoma HeroToHa.

Cepusi HezaBucUMBIX wHcnbiTaHui bepunymmu. CryuailiHelii BbIOOp W3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jluarpamma pacrpezeseHus.
Onepauuy Hajx ciaydyalHbIMM BeluuuMHamu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeneneHuii, B TOM YHCIIe TeOMETPHUIECKOe U OMHOMHAIBHOE.

11 KJIACC

CoBMecTHOE paclpefeneHue JByX Ciy4allHbIX BelaM4MH. He3zaBucumble ciyyaiiHble
BEJIMYMHBI.

MaremaTuueckoe OXHAAHHUE CIIy4alHOM BenuuyuHbl (pacmpenenenus). Ilpumepst
NPUMEHEHHUS MAaTeMaTH4YecKoro OXuAaHus (cTpaxoBaHue, Jorepes). MaremaTHueckoe
OXXHJaHue OMHApHOH cimy4ailHOW BennuuHbI. MaTemMaTuuecKkoe O0KHJIaHUE CYMMBI CIy4YailHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHue Te€OMETPUUECKOI0 U OMHOMHUAIBHOTO paclpeieIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIIOHEHWE CIy4YaHOW BEITWYUHBI (pacrpesiesieHHs ).
Hucnepcuss OMHapHOM ciydaliHOW BelMMUYMHBI. MaTeMaTHuecKoe OKUAAHUE MPOU3BENEHUS U
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CIIydalHBIX BEIWYMH. J(ucnepcus U CTaHAapTHOE OTKIOHEHHE
OMHOMHUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTo
pacrpeneieHus.

HepasencrBo YeOniméBa. Teopema UeOwniméBa. Teopema bepHymiu. 3akoH Oo0JbIIMX
yucen. BpiOopounslif Mmerton uccienoBaHuil. Bribopounble xapakTepucTuku. OleHHMBaHUE
BEPOSATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEHIIMX TMIIOTE3 ¢ TOMOIIbIO
W3Y4YEHHBIX pacIpeiesICHUN.

HenpepriBHble citydaiiHble BenuuuHbl. lIpuMeprl. @yHKIMS IUIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelleHHe M €ro CBOMCTBA. 3ajaud, NPUBOIALIME K
MOKAa3aTeIbHOMY pacIpellelieHnio. 3ajaud, MNPHUBOJALINE K HOPMAaJIbHOMY paclpeeseHUIo.
@OYHKIMSA TUIOTHOCTH BEPOSITHOCTU TIOKA3aTENIbHOTO pachpeneneHus, (QyHKIUS IUIOTHOCTH
BEPOATHOCTH HOpPMaJbHOrO pacnpeaencHuss. OyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacnpeneneHusl.

[TocnenoBarenbHOCTh OJAMHOYHBIX HE3aBHCUMBIX COOBITUH. 3aiadyd, NpPUBOJIAIINE K
pacnpenenenunro [lyaccona.

KoBapuanusts aByx cinyyailHpix BenuuuH. KoaduiueHT auMHEHHOW Koppensuuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUMH. BbiOopounblil k0a¢ddunment koppensiunu. Pasnuune
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MEX]y JIMHEHHOW CBSI3bI0 M NPUYMHHO-CJIEACTBEHHOM CBs3bI0. JIMHEWHas perpeccusi, METON
HAaMMCHBIINX KBAJAPAaTOB.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUHMCKOrO OOIIECTBA, NMPEACTABICHUE O MAaTEMaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TPaKIAHCKOTO OOIIECTBa
(BBIOOpBI, OIMpPOCHI U JAPYroe), yMEHHE B3aUMOJECHWCTBOBATH C COIMAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAIIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOLICHHE K JOCTHUKEHHUSIM POCCHMCKHX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJb30BAaHUE J3THUX JIOCTHXKEHUH B
JPYTrUX HAayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIAJla B IOCTPOEHHUE
YCTOMUYUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

JCTETHMYECKOE  OTHOLIEHWE K  MHPY, BKJIIOYAas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHud, BOCIHPUUMUYUBOCTh K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpPECaX 3/10POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBbIO (310pOBOE
MUTaHWe, COATAHCHPOBAHHBIN PEKUM 3aHITHN U OT/ABIXA, PEryJisipHas (PU3MUecKast aKTHBHOCTB ),
¢u3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03J0OPOBUTEIIBHON J€SITEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYZy, OCO3HAHUE IIEHHOCTH TPYI0JII0OUs, UHTEPEC K pa3INyuHbIM cepam
npo(hecCHOHANBHOM JESITEIbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ NMPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIM BBHIOOP Oyaymied mnpodeccud W peayn30BBIBATE COOCTBEHHBIE
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
camMo00pa30BaHMIO Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY y4YacTHIO B PEIICHUHT
MPAKTUYECKHX 3a7[ad MaTeMaTHUeCKO HalpaBIeHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COIHAIBHO-
HKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COUMaIbHOM Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIeil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OIEHKH WX BO3MOXHBIX IMOCIEICTBUI I OKPYKAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:
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C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAUMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH U XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(UKALUKU, OCHOBAHUA [UIsi 00O0OLIeHUS U
CpaBHEHUs, KPUTEPUU TPOBOJMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIbHBIC WU
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U O0ITUE, YCIIOBHBIC,

BBISBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHBOpeuus B Qakrax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JiefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JCIAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOANTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3adaud (CpaBHHMBATh HECKOJIBKO BapHUAHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMAMIMA € YY4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

MCIIOJIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TPOIIECCAMH;

CaMOCTOSTENNbHO (OPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OLICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M TSI
pELIeHUs 3aa4H;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (QopMm
MIPE/ICTABJICHHS;
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CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS 10 XOAYy pelIeHHUs 3aJayd, KOMMEHTUPOBATh IOJyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoil 3a1ayu, BBICKA3bIBATh WJICH, HAllCJICHHbIE HA MOMCK PELICHHS], COMOCTaBISATh CBOU
CYXKICHHS C CY)KIIEHUSIMU JIPYTMX YYaCTHHUKOB JAMajora, oOHapyXHBaTh paziiudyve U CXOICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCHICHUA 3aadd, SKCICPUMCHTA, HUCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBIIAITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU MMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HUX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelieHus MaTeMaTHUeCcKOH 3a1auu;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPHM pEIICHUH 3a/ladl, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLIEHUBAThb COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSIM, OOBSICHATh NPUYMHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON pabOThl IpU
pelmieHnd y4deOHBIX 3a7ady, MPUHUMATh I€JIb COBMECTHOW JESTeNbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeacssiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliecc M pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIMOBBIX (popmax paboTsl (00CyxIeHHs, 0OMEH MHEHHUH, «MO3TOBbBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI
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K xonmy oOyuenus B 10 kiacce oOydaromuics TMONYYUT CIEAYIOIIHE MPEIMETHBIC
pe3ysbTaThl O OTACIBHBIM TeMaM paboueil mporpaMmbl yuyeOHOTo Kypca «AJiredpa u Havaja
MaTeMaTH4YeCKOIr0 aHAJIN3a» .

Ymucia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCIIO0, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

NPUMEHSTH IpOOH U MPOLEHTHI JJIsl PEIICHUs IPUKIAIHBIX 334 U3 Pa3IMYHBIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

IPUMEHSATh NPUOIMKEHHBIE BBIYMCIEHUS, NpaBUa OKPYIJICHUS, NPUKUAKY M OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTENEeHb C IeJbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOAIIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YMCEN JUIsl PEIleHUs MPAaKTHUECKUX 3aJad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJHO ONEPUPOBAThH MOHIATUEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTEIIEHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: JorapudmM 4Yucia, IECATHYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATHSMH: CHUHYC, KOCHUHYC, TAHI€HC, KOTAaHIE€HC YHMCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHUCIOBOT0 apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  ONEpPUpPOBaTh  IMOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIBHbIE HEPABEHCTBA;

OPUMEHSTh Pa3IUYHbIle METOAbl PELICHUS PALMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHHM MHOTOYJIEHA, INPUMEHSTh JeJIeHMe MHOIoOWwIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenns 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKHH CMBICH, HCHOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIIUTENN s PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOTYYEHHBIN pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISI TpeoOpa30oBaHus BhIPaKEHHIA;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  IpeoOpa3oBaHusl  JIOTapU(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuueckue (opMmyasl Jiasi  IpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;
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CBOOOZHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HEo0XouMbIe (OPMYIIBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA;

MOJICIIUPOBATh pEAIbHBIE CUTyallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpatHble (QyHKIUH, KOMIO3ulMs (PyHKIUH, rpaduk (QYHKIUH, BBITIOJHATH 3JIEMEHTAPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAMYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbl M MHUHUMYMbI (YHKIIHH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha TPOMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasarenemM, rpaQuk cTerneHHOW (YHKIIMH C HAaTypalbHBIM U ILIEJIBIM IOKaszareiem, rpaduk
KOPHSI N-Oi CTENEeHU KaK (PYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTelNeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOZHO OMEpUPOBATH MOHATHAMH: TOKa3aTelbHas W jorapudmuyeckas QyHKIUHU, UX
CBOIiCcTBa U TpaUKH, UCIOJIB30BATh UX IPaUKH JIJIs pEIICHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCIONIB30BaTh Trpaduku (QPyHKUMNA AN MCCIENOBAaHUS MPOILECCOB U 3aBUCUMOCTEH MpHU
pellIeHnHn 3aJa4 U3 APYrux y4eOHBIX MPEAMETOB U PeajbHOW >KU3HHU, BbIpaxaTh (opMylaMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: apupMeTHYecKas U TeoMeTpUyecKas MpOrpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIEcKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH IS PEHICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh MOHATHUSAMH:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUS
M0CJIEeI0BATEIbHOCTEN, MOHOTOHHbIE U OIpaHUYEHHBIE 110CII€A0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMpPEpHIBHBIC (YHKIIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OMNEpHpOBAaTh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEPUPOBATh TMOHITHUSMHU: TiepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTenbHast K rpaduky QyHKINY;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO U KOMIIO3UIIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCTIOJTB30BaTh TE€OMETPUICCKHIA U PU3UIECKUI CMBICI POU3BOIHON TS peIICHHS 3a/1ad.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMK HaJl MHOXKECTBAMH;
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MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBATh TMOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiiCsl MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HATYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yrcena, HOA u HOK
HaTypaJIbHBIX YHMCEIl JAJIs PEeIIEHUs 3a1a4, IPUMEHATh aroput™M EBkinuna;

cBOOOJIHO OIEPUPOBATh MOHATHEM OCTaTKa 10 MOJIYJIIO0, 3allUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIC YHCIa B aNreOpandeckoil ¥ TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOIIbIO PAaBHOCHIIBHBIX I1€PEXO/I0B;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOZHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSATH
HE00X0AuMBbIE (POPMYIIBI TSl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABECHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA MU COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTH PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJNbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiatb palMoHalbHble, HpPpALMOHAJbHBIC, IOKa3aTelbHblE, JorapuMuUueckue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

IPUMEHSTH TpapuuecKre METObI sl PELIEHUs] YpaBHEHUI U HEPABEHCTB, a TAaKXKe 3a/1a4y
C IapaMeTpaMy;

MOJICIUPOBaTh peaJbHbIE CUTYallMM Ha s3bIKe anreOpbl, COCTABJIATh BBIPAKECHHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJayd, HCCIENOBATH IIOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ynbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (PYHKIHI C MOMOIIBIO 3JIE€MEHTAapHOTO UCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U HCCIIEIOBaHUS PEeaTbHbIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXO/UTh HauOoJIblIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMHM HENPEepbIBHON Ha OTPE3KE;
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UCTIOJIB30BaTh MPOU3BOIHYIO JIUISI HAXOXKIIECHHUS HAWIYUYIICTO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne Hproorona-
Jleitbunma;

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33[]a4d, B TOM YHCJIE COIMATBLHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.

K xonmy 10 kjacca oOyJaromIuiics MOJYYUT CICIYIONIME MPEAMETHBIC PE3yIbTaThl MO
OTJICTBbHBIM TeMaM pabodeii mporpaMMbl yaeOHOTO Kypca «I'eomeTpush):

CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSAMHU CTEPEOMETPUM TPHU PELICHUU 3a7a4 U
MIPOBEJICHUN MaTEMaTUUYECKUX PACCYKICHUM;

e TMPUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX TMPU  PEUICHUH
TEOMETPUUYECKHX 3a/1a4;

e KJIAacCH(UIUPOBATH B3AUMHOE PACIIONIOKCHHIE TIPSIMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHSATHSIMH, CBA3aHHBIMHU C YIJIaMHU B MPOCTPAHCTBE: MEXKIY
MPSIMBIMHU B TIPOCTPAHCTBE, MEXAY MPSMOM U TUIOCKOCTHIO;

e CBOOOJHO OINEPUPOBATH MOHITHIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMH;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (TpU3Ma, MUPAMUIA,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KJaccU(UIMPOBATH MHOTOTPAHHUKHU, BHIOMPAsi OCHOBAHUS JIJIS1 KJIACCU(DUKAIINY;

e CBOOOTHO OMNEPUPOBATH TOHSTHSIMHU, CBSI3aHHBIMH C CEUYEHHEM MHOTOIPAHHUKOB
MJIOCKOCTBIO;

e BBIMOJIHATH MapalljieNIbHOE, [IEHTPAIILHOE U OPTOTOHATBFHOE MPOSKTUPOBAaHUE GUTYD HA
MJIOCKOCTh, BBITIOJIHATH U300paKeHUsI PUTYp HA IIOCKOCTH;

e CTPOUTH CEUCHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBITIOJHSITH (BEIHOCHBIC)
IUIOCKUE YEPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;

e BBIUKUCIATH IUJIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHHKOB (TpuU3Ma, MHUPaMHIA),
FEOMETPUUYECKHUX TEJ C MPUMEHEHHEM (HOPMYIT;

e CBOOOJHO OMEPUPOBATH MOHATHUSAMH: CHMMETPUS B MPOCTPAHCTBE, ILIEHTP, OCbh H
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIOCKOCTh CHMMETPUH (PUTYPHI;

e CBOOOJTHO OMEPUPOBATH MOHATHUIMH, COOTBETCTBYIOIIMMH BEKTOpPAM M KOOpJIWHATaM B
MIPOCTPAHCTBE;

e  BBINOJHATH JICUCTBUS HAJl BEKTOPAMU;

e pelaTh 3aJaud Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKMX OTHOIIEHWM U HaXOXJEHHUE
TEOMETPUYECKUX  BEJIMYMH, TPUMEHSISI HW3BECTHBIE METOJIBI TIPH  PEIICHUH
MaTEeMaTUYECKHX 3a/1a4 TMOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;

e TPUMEHATH NPOCTEUIINE MTPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI MPU PEIICHUHN CTEPEOMETPUUECKHUX 3a/1a4;
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U3BJIEKATD, peoOpa3oBHIBATH u WUHTEPIPETUPOBATD UH(POPMALINIO 0
NPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, MPEICTaBICHHYI0 Ha uepTexax u
PUCYHKaX;

IIPUMEHATh IIOJy4YCHHBIC 3HAHWS Ha IIPAaKTUKE: CPAaBHHUBATh M AHAJIU3UPOBATh
pEaIbHBIE CUTYallUH, IPUMEHATh U3YYEHHBIE IOHSATHS B IPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4eCcKu c(HOpMyITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATbHBIE CUTYalluU
Ha s3bIKE TIE€OMETPUM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM
reOMETPUYECKUX IOHATHM M TeopeM, ammapara aiareOphl, pelaTb IpPaKTHYeCKHUe
3a[la4i, CBA3aHHbIE C HAXOKACHUEM F€OMETPUUYECKUX BEIINYUH;

UMETh TPEJCTaBICHUsI 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUH KaK COCTaBHOU
qacTH QpyHAaMeHTa Pa3BUTHS TEXHOJIOTHA.

K xoniy 11 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IWJIMHIAPHYECKONW, KOHUYECKON U
cheprueckoi MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTYUSHUST;

OTIEpUPOBATH TOHITHUSIMH, CBS3aHHBIMU C TEJaMH BPANICHUS: IIJIMHIPOM, KOHYCOM,
chepoii u mapowm;

pacro3HaBaTh Tela BpaleHus (IIHHIP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MIOJTyYCHUS TEIl BPAILICHUS;

KJIaccu(pUIIUPOBATh B3aUMHOE PACIIOIOKEHHUE CPEePhI U TNIOCKOCTH;

BBIYUCIISATh BEJIUYMHBI DJIEMEHTOB MHOTOTPDAaHHHMKOB M TN BpallCHHS, OOBEMBI U
IUIOIIAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILEHHS, TEOMETPHUECKUX TEN C
pUMEHEHUEM (HOPMYIT;

CBOOOJHO OTIEPUPOBATH MOHSATUSAMH, CBI3aHHBIMH C KOMOWHAIIUSMU TN BpPAICHUS U
MHOTOI'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c()epy U OMHUCAHHBIA OKOJIO CQEpHI,
cdepa, BiMcaHHAs B MHOTOT'PAaHHHK HMJIH TEJIO BPAIICHUS;

BBIYHCIISATH COOTHOIICHHUS MEXAY TUIOIIAISIMUA MTOBEPXHOCTEH U 00BEMaMH MOJOOHBIX
TET;

n300paxarh u3ydaeMble (DUTYpBI, BBIMOJNHATH (BBIHOCHBIE) IUIOCKHE YEPTEeKU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUYECHUS
TEJ BpAIICHHUS,

U3BJIEKATh, WHTEPIPETUPOBATH " peoOpa3oBhIBATh nH(pOopMaLHIo 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MPEICTABICHHYI0 Ha 4YepTekax |
PUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YpaBHEHUEM B JIEKapTOBON cHCTEMe KOOPAMHAT;

peliaTb TeOMETPUYECKHE 3a/aud Ha BBIUMCICHUE YIJIOB MEXIy MpSAMBIMH U
TUTOCKOCTSIMH, BBIYMCICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
PUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia MIPH PEIICHNN;

CBOOOJTHO OIEpUPOBATH IMOHATUSAMH, CBS3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHUN;

BBIMTOJIHATh HM300pa)XCHHUsT MHOTOTPAaHHMKOB M TEJ BpAIIEHUS TPH IapajuIeIbHOM
nepeHoce, MeHTPaTbHONH CHMMETPUH, 3€PKATbHOW CHMMETPHH, TIPU MTOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA0OUS;
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e CTPOMTH CEYEHUS MHOTOTPAaHHMKOB M Te€Jl BpAIIEHUS: CEYeHMs LMIMHIpPA
(mapaynenbHO U MEPIEHAUKYISIPHO OCH), CEYEHMsI KOHYca (IapasuleIbHble OCHOBaHHIO
U IIPOXOSIINE YEpPE3 BEPIINHY), CEUEHHUS L1apa;

e HCIOJb30BATh METOJbl IOCTPOECHUS CEUCHHMH: METOJ CII€A0B, METOJ| BHYTPEHHEIrO
IPOEKTUPOBAHUS, METO]] IIEPEHOCA CEeKYILEeH MII0OCKOCTH;

e  JIOKa3bIBaThb T€OMETPUUECKHUE YTBEPIKICHMUS;

e TMPUMEHATh TE€OMETpHUECKHEe (AKThl I pEIIeHUS CTEPEOMETPUYECKHX 3ajad,
IPENOoNararoIiuX HECKOJIbKO IIAroB PELICHUs, €CIIU YCIOBUS IPUMEHEHUs 33aJaHbl B
SIBHOW M HESIBHOU (hopMme;

e pemarh 3aJayd Ha JI0Ka3aTE€IbCTBO MATEMAaTHYECKUMX OTHOLIEHWM M HaxOXKICHHE
FEOMETPUUYECKUX BEIMYUH;

e IIPUMEHATH NPOTrPAMMHBIE CPEACTBA U HJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUYECKUX 3aau;

e IIPUMEHATh IOJYYEHHBbIE 3HAHHWS HA IPAKTUKE: CpPaBHUBATh, AaHAJIU3UPOBATh W
OLICHUBATh peajbHbIE CUTyallUH, IPUMEHATh U3yUCHHbIE ITOHSATHUS, TEOPEMBI, CBOMCTBA
B Ipolecce IIOMCKAa PEUIeHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOJIEMBI,
MOJIEIIUPOBATh peaibHbIe CUTYallUU Ha SI3bIKE F€OMETPUU, UCCIIEA0BATh TOCTPOCHHBIE
MOJIEJHM C UCIOJb30BAaHUEM I'€OMETPUUYECKUX MOHATUNM U TEOpEM, almapara ajareopsl,
pelaTh NpaKTHYECKHE 3a/1a4M, CBI3aHHbIE C HAXO0KICHUEM I€OMETPUUECKUX BETUUNH;

e UMEThb MNpPEJACTaBIEHUS 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
4acTH (pyHIaMeHTa Pa3BUTHUS TEXHOJIOTHA.

K xonmy 10 kjaacca oOydaromIuiicss MOJYYUT CICAYIOUIUE MPEIMETHBIC PE3YNIbTaThl IO
OTJCNILHBIM TeMaM paboyveii MPOTrpaMMbl Y4eOHOTO Kypca « BeposiTHOCTh H CTATHCTHKAY:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: Tpad, TIOCKUM rpad, cBsI3HBIN rpad, myTh B rpade,
LleNb, LIUKII, IEPEBO, CTENIEHb BEPILIUHBIL, JEPEBO CIy4YallHOTO SKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATH MOHATUAMU: CIyYalHBIM SKCHEPUMEHT (OmIBIT), Cly4yailHoe
COOBITHE, HJIEMEHTApHOE Ccly4yailHoe COOBITHE (RJIEMEHTApHbI MCXOJ) CIIy4alHOIrO OIIbITa,
HaXOJUTb BEPOSITHOCTH COOBITUH B OIBITaX C pABHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HaxoJUTh U (OPMYIHPOBATH COOBITHA: TIEpECEUCHHE, OOBEINHEHUE TaHHBIX COOBITHH,
cOOBITHE, TPOTUBOMOJOXKHOE ITAaHHOMY, HCIOJb30BaTh AuMArpamMMmbl Oilliepa, KOOPAMHATHYIO
OpsAMyl0 s peUleHHs 3a/ad, I0JIb30BaThcsd (OPMYNION CIOXKEHHMS BepoATHOCTEH ais
BEPOATHOCTEN JIBYX U TpEX CIy4YalHbIX COOBITUI;

ONEepUpPOBaTh MOHATHUAMHU: YCIOBHAasi BEPOSITHOCTb, YMHOXKEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYAHOTO HKCHEPUMEHTA, HAXOAUTh BEPOSITHOCTU COOBITHH €
MIOMOIIBIO TpaBWJIa YMHOXKEHUS, JiepeBa CIy4aifHOTO OIbITa, UCHOJIB30BaTh (POPMYNy HOTHOM
BeposTHOCTH, opmyny baiteca mpu pemeHun 3amad, onpenessiTh HE3aBUCUMOCTh COOBITHM IO
dbopMyIie 1 0 OpraHU3aIiK CIy4ailHOro SKCIIEPUMEHTA;

NPUMEHSTh H3y4yeHHble KOMOWHATOpHBIE (OPMYJbl JUIsl TEPEYUCICHUS D3JIEMEHTOB
MHOXECTB, JJIEMEHTapHbIX COOBITUM CIy4allHOTO OMbITa, pELIeHUs 3ajad 10 TEeOpUu
BEpPOSITHOCTEW;

CBOOOJHO ONEPUPOBATH MOHATUAMU: OMHAPHBIN CIy4ailHBIA OMBIT (UCIBITAHUE), YCIEX U
HeyJaya, He3aBUCHUMBbIE HCIIBITAHMS, CEpUsl WCIBITAHUN, HAXOIUTh BEPOSITHOCTU COOBITHM: B
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CEpHH UCHBITAaHUM [0 IIEPBOTO YCIeXa, B CEPUM UCIBITAHUN BepHyIIH, B OIBITE, CB3aHHOM CO
CJIy4aifHBIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

CBOOOJHO  ONEepUpOBaTh  TMOHATHSAMM:  CIOy4aiiHas  BeIMYMHA,  paclpeleseHue
BEPOSITHOCTEH, JUarpaMMa pacrpeseneHus, OMHapHas ciy4aiiHas BeJIMYMHA, T€OMETPUUYECKOE,
OMHOMMATIBHOE paclpeieeHue.

K konny 11 kiacca o0yyaromuiicss Hay4uTcs:

OIEpUpPOBaTh MOHATHUAMU: COBMECTHOE paCHpENEiIeHUE [JBYX CIIY4allHbIX BEJIUYMH,
UCIIOJIb30BaTh TAOJIMILy COBMECTHOI'O PACIPEENICHUS IBYX CIIy4allHbIX BEJIMUYUH JUISl BBIIEICHUS
pacnpeneseHus KaXX10M BEIIMYUHBI, ONPEACIICHUS HE3aBUCUMOCTH CIIy4alHbIX BEJIMYMH;

CBOOOJTHO ONEPUPOBATH MOHATHEM MAaTEMaTHYECKOTO OXXHUIAHHS CIy4YailHON BEIWYHHBI
(pacnpenenenus), NMPUMEHATh CBOMCTBA MaTeMaTHYECKOI'O OXKUAAHMS IPU PEIICHHUU 3ajad,
BBIUHUCIIATh MAaTEMATUYECKOE OXKHIaHNE OMHOMHAIBLHOIO M TEOMETPUYECKOT0 paclpeleeHui;

CBOOOJIHO OIEPUPOBATh MOHATUSAMU: JUCIEPCUS, CTAHIAPTHOE OTKJIOHEHHE CllydailHOMH
BEJIMYMHBI, NPUMEHATh CBOICTBA AMCIIEPCUM CIIY4alHON BEIMYMHBI (pacHpelesieHUs) IpU
peleHun 3a4ad, BBIYUCIATH JUCHEPCUI0 M CTAaHAAPTHOE OTKIOHEHHE I'€OMETPUYECKOTO H
OMHOMMAJILHOTO paclpeAeIeHUH;

BBIUUCIIATH  BBIOOPOYHBIE XapaKTEPUCTUKU IO JIaHHOM BBIOOPKE U  OLICHUBATh
XapaKTEpUCTUKU T'€HEPAIbHOM COBOKYNHOCTH [JaHHBIX IO BBIOOPOYHBIM XapaKTEPHUCTUKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM M MPOBEPSITH IMPOCTEHIIME CTAaTUCTUYECKUE THIIOTE3bI,
10JIb3YSICh U3YYEHHBIMH PACIPEACIICHUSMH.
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TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM
KOJIMYECTBA AKAJJEMHUYECKHUX YACOB HA OCBOEHHE
KAXKJIOM TEMbI YYEBHOT'O IIPEJMETA

Anre0dpa U Hayaja aHAJIU3a

10 KJIACC
Ne Tema/Pa3nen KoandecTBoO YueoHo-
KOHTPOJIbHBIX, MeTOouYeCKHe
KosinyecTBO |mpakTH4ecKmnXx, MaTepHAIbl, B
JacoB, J1a0OPaTOPHBIX
O0TBOAMMBIX |padoT, Tomfmcee
HA OCBOEHHE |MPOEKTHAS U JTEKTPOHHBIC
TeMbl/pa3jie |HAYYHO-
Ja HCCJIeI0BATEIbCK
asl 1eITeJILHOCTD
o0yuaouuxcst
MHO0eCTBO AeHCTBUTEILHBIX htto://school-
ancen. MHOrOWICHEL. collection.edu.ru/

1 PanmonansHbie ypaBHEHUS U 24 1 Bubsmorexa [IOK
Hepa]ieHCTBa' CHCTCMVH https://m.edsoo.ru/
JTUHEHHBIX YpaBHEHUH

http://school-
QyHKIHH 1 rpadHiH. collection.edu.ru/

2 Crenennast GyHKIIUS C TETBIM 12 1 Bubsmorexa [IOK

floxasateiiem https://m.edsoo.ru/
. http://school-
AP MOMETHHCCKUH KOPCH N- collection.edu.ru/

3 olf cTemneHy. 15 1 Bu6miotexa [[OK
HppaupoHanbHbie ypasHeHHs https://m.edsoo.ru/

http://school-
[TokazarenbHast QyHKIHS. collection.edu.ru/

4 10 1

[TokazarenbHble ypaBHEHUS bu6muoreka [JOK
https://m.edsoo.ru/
http://school-

Jlorapngmriccias dyHKus. collection.edu.ru/

5 Jlorapudmuueckue 18 1 Bubsmorexa [IOK
YPaBHCEHHA https://m.edsoo.ru/

http://school-

5 Tpuronomerpuueckue 29 1 collection.edu.ru/
BBIPAXKEHHS U YPaBHEHHUS bu6muoreka [JOK

https://m.edsoo.ru/
http://school-
IlocenoBaTenbHOCTH U collection.edu.ru/

7 10 1
MPOTPECCUH bubnuorexa [JOK

https://m.edsoo.ru/

8 HenpepbiBHbIE QYHKITUH. 20 1 http://school-
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/

[IpousBogHas

collection.edu.ru/
bubnunorexa LIOK
https://m.edsoo.ru/

[ToBTOpeHue, 060061IeHNE,

http://school-
collection.edu.ru/

9 CHUCTEMAaTHU3alUs 3HAHUI ° 2 bubnuorexa [{OK
https://m.edsoo.ru/
OO01Iee KOJIMYECTBO YaCOB 110 136 10
nporpamme
11 KJIACC
Ne Tema/Pa3gen KoauuecTtBO YuebHo-
KOHTPOIbHBIX, MeTOauYeCKHe
KoanuyecTBO mnpakTU4YecKHX, MaTepHAIbI, B
4acoB, J1a00paTOPHBIX
OTBOAUMBIX pador, TOM HHETe
HA OCBOEHHE TIPOEKTHAs U JJICKTPOHHBIC
TeMbl/pa3ie Hay4HO-
Ja HCCJIe10BaTEIbCK
as J1esATeJIbHOCTh
o0yuarumuxcst
http://school-

1 UccnenoBanue GpyHKIINMA € 29 1 collection.edu.ru/

ITOMOIIBIO TPOU3BOJAHOM bubmuoteka [IOK
https://m.edsoo.ru/
http://school-

2 IlepBooOpazHas 1 HHTETpa 12 1 ]CS?;EEESZ:I?;HJ(/)K
https://m.edsoo.ru/

I'paduku http://school-
TPUTOHOMETPUIECKUX collection.edu.ru/

3 yHKIHA. 14 1 but6mmorekxa [IOK
TpUrOHOMETPHUECKHE https://m.edsoo.ru/
HEpaBEHCTBA
UppaumnonaneHele, http://school-
HOKa3aTelbHEIE U collection.edu.ru/

4 norapupMUIECKre 24 L bubmmorexa LIOK
HepaBeHCTRA https://m.edsoo.ru/

http://school-

5 KoMmnnexcHbie uncia 10 1 Eﬂg;;g:;?; LrIu (/)K
https://m.edsoo.ru/
http://school-

6 Harypanbhble u niensie yucia 10 1 Eﬂgggg:éﬁ;ﬁj C/)K
https://m.edsoo.ru/
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Cucrembl paluoOHaJIbHBIX,

http://school-
collection.edu.ru/

HppAILMOHATIBHBIX
7 MOKAa3aTeNbHBIX U 12 1 bu6mmorexa LIOK
norapuMUIECKIX https://m.edsoo.ru/
ypaBHEHUU
http://school-
collection.edu.ru/

8 3amaqn ¢ mapameTpamMmu 16 1 Bubmiorexa LIOK
https://m.edsoo.ru/
http://school-

[ToBTOpeHue, 060061IeHNE, collection.edu.ru/

9 . 16 2

cucTeMaTu3alus 3HaHUu| bu6nmoreka [IOK
https://m.edsoo.ru/
OO011ee KOJIMYECTBO YaCOB I10 136 10
nporpamme
I'eomerpus
10 KJIACC
Ne Tema/Pa3znen KoaunuecTBo YayeoHO-
Koanuect KOHTPOJIBHBIX, MeTOAHUYECKHE
-BO YacOB, NMPAKTHUYECKHX, MaTepHuaJbl, B
OTBOAU- JIAaDOPATOPHBIX TOM YHCJIe
MBIX Ha padoT, NPOEKTHAsI M PDJICKTPOHHbIE
OCBOEHHE HAY4YHO-
TeMbl/pa3 HCCIeA0BATEIbCKASA
-meJaa AeATEJIbHOCTh
o0yuarumuxcst
http://school-
collection.edu.ru/

1 Beenenue B ctepeoMeTpuio 23 1 Bubnmorexa [IOK
https://m.edsoo.ru/
http://school-

5 B3anmuoe pacnonoxkenue 5 1 collection.edu.ru/

MPSIMBIX B IPOCTPAHCTBE bubmuorexa [IOK
https://m.edsoo.ru/
http://school-

3 [TapauienbHOCTB IPSIMBIX U 8 collection.edu.ru/

IIJIOCKOCTEMN B IIPOCTPAHCTBE bubmuorexa [JOK
https://m.edsoo.ru/
http://school-

4 IlepnieH IUKYIAPHOCTD MPSAMBIX 25 collection.edu.ru/

U IIJIOCKOCTEW B IIPOCTPAHCTBE bu6muoreka [JOK
https://m.edsoo.ru/
http://school-

5 | Vsl 1 paccTosHUs 16 1 collection.edu./

but6mmoreka [IOK
https://m.edsoo.ru/
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MHororpaHHuKu

BekTopsl B mpocTpaHcTBe

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aIHs 3HAHWI

O011ee KOIMYECTBO YaCcOB I10
nmporpaMme

11 KIIACC

Ne

Tema/Pa3gen

Amnanutuyeckas reoMeTpus

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

O6bEM MHOTOTpaHHHUKA

12

102

Koanuect
-BO 4aCOB,

OTBOJIM

MbIX Ha

OCBOEHHE
TeMbl/pa3

-menna

15

15

17

KosnyecTBo
KOHTPOJIbHBIX,
NMPaKTHYECKUX,
J1a00paTOPHBIX
padoT, NnpoeKTHasA 1
HAY4HO-
HCCJIe10BaTeIbCKAast
AeATeJIbHOCTh
o0yuarouuxcsi

http://school-
collection.edu.ru/

bubnunoreka LIOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/
bubnunoreka LIOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/
bubnunoreka LIOK
https://m.edsoo.ru/

YuedHo-
MeTOANYEeCKHe
MaTepuaibl, B
TOM YHCJIE
3JIEKTPOHHBIE

http://school-
collection.edu.ru/

bubmmoteka IIOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/
bu6nunorexa LIOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/
bubnunorexa LIOK
https://m.edsoo.ru/

Tena Bpamenus

24

http://school-
collection.edu.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

[Iomaau moBepXHOCTH U
00BEMBI KPYTIIBIX TEJ

http://school-
collection.edu.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

JBrxeHus

http://school-
collection.edu.ru/

bubnunoreka LIOK

31



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

https://m.edsoo.ru/

http://school-

[ToBTOpeHME, 0000IIEHNE U collection.edu.ru/

! cucTeMaTu3alus 3HaHu| 17 2 bu6nmoreka [IOK
https://m.edsoo.ru/
O011ee KOJIMYECTBO YacOB IO 102 g
nporpamme
BeposiTHOCTH M CTATHCTUKA
10 KIIACC
Ne Tema/Pa3znen KosnyecTBo YueOHo-
Konauyect KOHTPOJIBLHBIX, MeToHYeCcKue
-BO YaCOB, MPAKTUYECKHX, MaTepuaJbl, B
OTBOIU-  J1a0OPATOPHBIX TOM 4ucJjie
MBIX HA  padoT, NPOEKTHAasi MU PJIEKTPOHHbIE
OCBOEHHE HAYYHO-
TeMbl/pa3 HcCCIeA0BaTeIbCKAsA
-neJia AeATeJIbHOCTh
o0yuarouuxcst
http://school-

1  DnemeHTHI TeOpUU rpadoB 3 collection.edu. v/
bubmmoteka IIOK
https://m.edsoo.ru/

C o . http://school-
Jy4alHbIE OMBITHI, CITy4YaliHbIE X
collection.edu.ru/

2 | CcOOBITHS U BEPOSITHOCTU 3

9 bubnnoreka [JOK
COObITHI https://m.edsoo.ru/
Onepanuu HaJ MHOKECTBAMU U http://school-
coOpiTusaAMU. CIOKEeHUE U collection.edu.ru/

3 | yMHOXEHHE BEPOSTHOCTENA. 5 bubnuorexa [HOK
VcioBHas BEPOSITHOCTb. https://m.eds00.ru/
HezaBucumeblie coObITHS

http://school-

4 DnpeMeHTH KOMOWHATOPUKH 4 1 collection.edu.u/
but6mmoreka [IOK
https://m.edsoo.ru/

Cepun nocien0BaTEIbHbBIX http://school-

5 ucnbiTanui. Mcnbiranus 5 collection.edu.ru/
bepnymnu. Cnydaiinslii BeIOOp bubmorexa [IOK
U3 KOHEYHOU COBOKYITHOCTH https://m.eds00.ru/

http://school-
Ciyyaiinble BEJIMYUHBI U collection.edu.ru/
6 14 1
pacrnpeneneHus bubnmoreka [JOK
https://m.edsoo.ru/
O0111ee KOIMYECTBO YacoB 10 34 5
nporpaMme

32



https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/

11 KIIACC

Ne

Tema/Paznen

3aK0H OOIBIINX YHCET

DJIEMEHTHI MATEMATHUECKON
CTAaTUCTUKH

HenpepbiBHBIC CTy4aliHbIC
BEJIMYUHBI (pacnpeieseHus ),
1oKa3aTeabHOe U HOPMAIIbHOE
pacrpeesieHus

Koumuect
-BO 4aCOB,
OTBO/HU-
MBIX Ha
OCBOEHHE
TeMbl/pa3

-JeJia

KoimuectBo
KOHTPOJIbHBIX,
NMPaKTHYECKHUX,
J1a00paTOPHBIX
padoT, NpoeKTHASA U
HAY4HO-
HccJIe10BaTeNIbCKast
AeATeJIbHOCTh
o0yuawuuxcs

YuedHo-
MeTOAMYEeCKHe
MaTepuaibl, B
TOM YHCJIE
3JIEKTPOHHBIE

http://school-
collection.edu.ru/

bubnunoreka LIOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/
bubnunoreka LIOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/
bubmuoreka [{OK
https://m.edsoo.ru/

Pacnpenenenue Ilyaccona

CBs3b MeX1y CTy4aliHBIMU
BEJIMYMHAMU

O000111eHHE U CUCTEMATU3ALIHS
3HAHUH

O0111ee KOJIMYECTBO YaCOB 11O
nporpamme

11
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O
ITPEAMETA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
* Marematuka. AnreOpa U Havyajla MaTeMaTHYecKoro ananusa, 10 kimace/ Mep3msik AT,
Homuposckuii [[.A., Tlonskos B.M.; mox pemakiueit [Togonsckoro B.E., O6miecTBo ¢
orpaHn4eHHOM oTBeTcTBeHHOCThIO M3naTenbckuii nentp «BEHTAHA-I'PA®y; AxkunonepHoe
obmectBo «M3narenscTBO «lIpocBemnieHue»

* MaremaTuka. Anrebpa u Hayajia MaTeMaTHIecKoro ananusa, 11 kmace/ Mepsmsak AT,
Homuposckuii I.A., TTonsikoB B.M.; mox penakiueit [logonsckoro B.E., O6mecTBo ¢
OrpaHMuYeHHON 0TBETCTBEHHOCThIO M3natenbckuii nentp «BEHTAHA-I'PA®»; AkiimonepHoe
obmectBo «M3narenscTBO «lIpocBenienuer

* Maremaruka. ['eomerpus, 10 kiace/ Mepsnsak A.I'., Homuposckuii I.A., [Tonskos B.M.; mox
penakuueit [Togonbckoro B.E., O0miecTBo ¢ OrpaHUM4eHHON OTBETCTBEHHOCTHIO M3maTenbckuii
ueHtp «BEHTAHA-I'PA®»; Akunonepnoe obmectso «M3narensbcto «lIpocsemienue»

* Matematuka. ['eomerpus, 11 kmace/ Mepamsk A.I'., Homuposckuii JI.A., Ilonsikos B.M.; mox
penakuueit [lononsckoro B.E., Ob1iecTBoO ¢ orpaHn4YeHHOM OTBETCTBEHHOCThIO M3marenbekuii
nenTp «BEHTAHA-I'PA®y»; Axunonepuoe obmectBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
* Marematuka. AnreOpa u Havyajia MaTeMaTUudeckoro ananusa, 10 kmacc/ Mep3nsk AT,
Homupogckuii JI.A., Tlonsxo B.M.; nox penakuueii [Togonsckoro B.E., O0miecTBo ¢
orpaHuueHHON oTBeTCTBEeHHOCThIO M3naTenbckuii nentp « BEHTAHA-T'PA®y»; AkiimonepHoe
obmiectBo «M3marenscTBO «lIpocBenienner

* MaTtematuka. Anredpa 1 Hadyajga MaTeMaTHYeCKOro aHanusa, 11 kmacc/ Mep3nsax AT,
Homupogsckuit JI.A., ITonsikos B.M.; nox penakiueii [Tononsckoro B.E., ObuiectBo ¢
OrpaHMUYEHHON OTBETCTBEHHOCTHIO M3natensckuii nentp «BEHTAHA-I'PA®»; AknmonepHoe
obmectBo «M3narenscTBo «lIpocsemenue»

* Marematuka. ['eomerpus, 10 knace/ Mepsnsak A.I'., Homuposckuii JI.A., ITonskos B.M.; moxg
penakuueit [Togonsckoro B.E., O0miecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO M3maTenpckuii
neHtp «BEHTAHA-TPA®»; Akironeproe o0miectBo «M3natensctBo «IIpocBerienue

» Matematuka. ['eomerpus, 11 kinace/ Mepamsik A.I'., Homuposckwuii /I.A., ITonskos B.M.; nmox
penakuueii [Tononsckoro B.E., O61iecTBO ¢ OrpaHMYeHHOM OTBETCTBEHHOCThIO M31aTenbekuit
neHTp «BEHTAHA-I'PA®»; Axunonepuoe o6mmectBo «M3narensctBo «IIpocBemnienner

* MeTtoauueckue pekoMeHanuu K yaeouunky A. I'. Mepamsika, JI. A. Homuposckoro, B. b.
[TonsikoBa “Matemaruka: anreOpa 1 Havajla MaTeMAaTUYECKOTO aHaIn3a, reoMeTpusi: Anredpa u

Hayaja MaTeMaTU4YeCKOro aHainusa’, 2-e u3Jlanue, crepeotunHoe, Mockaa, «IIpocBemnienue»
2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET
bubaunorexa I{OK https://m.edsoo.ru/7f41646e
KomneroTep, ”HTEpaKTUBHAS 1OCKA, TPOEKTOP.
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