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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe CpEeIHEro oOIIero oOpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOPMATUKU, OOLIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH U APYTIHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KOTOpas (OpMYIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHajn3a 3aKja/bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh UX I JaldbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI ¢ TIOMOLIBIO MHIYKUUUA U PacCyXAaTh JEAYKTHUBHO, MCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PELICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTHYECKAUMU OTKPBITHSIMH U UX aBTOPaMH.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTLHOCTH, TpeOyIomed TNPOJOKUTEIHHOM KOHIIGHTPAIlMd  BHHUMAaHWS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANUECKUE JHHUM HU3Yy4YaloTCs Ha MPOTSDKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTEeMaTHMUECKUX JMCLUILIIMH, TAaKMX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMAaTUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBeplIacT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMINX B C€0sl MCIOJB30BaHUE PA3TUYHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(PMETUIECKUE OTEpaIiu, a TaKkxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TPeACTaBICHUE O €IUHCTBE MATEMAaTUKH KaK HayKH W €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmiero o0pa3oBaHHsA, MOCKOJBKY B KaxKIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TakXke 3anad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHasi TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBl JJI PEIIECHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3314, HArJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIBHOCTh U3YUEHNs MaTeprana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIN30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaepKaTeNbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOT .

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CcNOXHBIX (YHKUMHA, OMpEeAensiTh HX HauOOoJbIIMNE W HaWMEHbILNE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-DKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4Ye€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE U UcKyccTBe. OOyuaromiuecss y3HAIOT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYeCKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPECIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTUYECKOT0 aHajii3a, WHTEPIPETAIMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEabHbIX  MPAaKTUYECKUX  3a7ad  OOydarluecss  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B POIIeCCe U3YyUEHHUs BCEX TEM yueOHOTO Kypca «Anredpa u Havasna
MaTeMaTHYECKOTO aHaJIN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JelictBuTenpHble  4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCHA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenelM mnokaszarenemM. buHoMm Hprorona. Hcnosb3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEpEeMEHHOH. JleieHne MHOrowieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIICHHE €r0 3HAYECHUS, IPUMEHECHHUE ONPEACIUTENS IS PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIMU Ha TIPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (YHKIMHA OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHSI BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHaM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IpOrpeccru. JINHENHBIN U SKCITIOHEHIMAIBHBIN pocT. Uucno e. @opmyiia CI0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHUS HEPABEHCTB. [IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [lpousBognass ~ CcyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanyy HaJ MHOXECTBAaMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBIICHUM, NPU PEIIEHUM 3a1ad U3 JPYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oli cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOWAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0liecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (Gu3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
pasnuyHbiM  cPepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypoM Kak CpEICTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIIEHHS W BBIBOJBI 1O pPE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABIATL €€ B pa3luyHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YIBTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO PEIICHUS C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHON  pedeKkcur KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JICATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOroBapuBaThCs, OOCYXKJaTh TMPOIECC UM pe3yJbTar padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH[bl, OLICHUBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
palMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIBHOIO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOIHO OMNEpUPOBATH TOHATHUEM: CTEMEHb C IEJbIM I[OKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKa3aTelIeM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jJUYHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISL peLIeHus 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpPaBHEHHUU,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKCHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMuuecKre ypaBHEHUs, HAXOAUTh UX PEUICHHS C TIOMOIIBI0 PABHOCHIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allliapara ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: O0JACTH OIpPEAEIECHUS U MHOMXKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauUMEHbLIee 3HaueHue (QYHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpadMKH, HCIOJB30BATh MX TpapuKH [Js pelIeHUus
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJay U3 APYruX y4eOHBIX MPEIMETOB M pPealbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpPHPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH POU3BOIHBIC STIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOy4aromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJb30BAaHUEM alapara ajreophl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHEe oO0pa3bl YpaBHEHUW U  HEPABEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

MCITOJI30BATh MPOU3BOHYIO JIJIST UCCIICOBAHUS (DYHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIPEJICICHUS] CKOPOCTH W YCKOPEHHWS Tpollecca, 3aJaHHOro (GOpMYyJION WU
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnuia;

HAXOJUTh IUIOLIA/IN THIOCKUX (UTYp M 0OBEMBI TEJI C IOMOIIBIO MHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
| MHuorounensl. PaninonanbHble ypaBHEHUS U 24 | bubnnorexa [JOK
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX https://m.edsoo.ru/
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 bubnnoreka [JOK
LIEIBIM [T0Ka3aTesieM https://m.edsoo.ru/
3 Apudmernuecknii KOpeHb N-0i CTENICHH. 15 1 Bu6mmoteka [IOK
HppaunoHaibHble ypaBHEHUS https://m.edsoo.ru/
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 | bubnmnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/
5 Jlorapudpmuueckas pyHKIUS. 18 1 bubmuoreka [IOK
Jlorapudmuueckue ypaBHEHUs https://m.edsoo.ru/
6 TpuronomeTprudeckue BoIpaKeHUs U ” 1 bubmmnoreka HOK
YpaBHEHHS https://m.edsoo.ru/
bubmmoteka IIOK
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 hitps://m.cdsoo.ru/
but6mmoreka [JOK
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 hits://m.cdsoo.ru/
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 | but6mmorekxa [IOK

3HaHUH

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
| HccnenoBanue GyHKIMMA ¢ TOMOIIIBIO 2 1 bubnmnoreka HOK
MPOU3BOAHOMN https://m.edsoo.ru/
bubnunoreka LIOK
2 [TepBooOpasHast 1 HHTETpa 12 1 hitps:/m.cdsoo.ru/
3 I'paduiku TpUroHOMETPUUECKUX (DYHKITHIA. 14 1 bubmmoreka [JOK
TpuroHoMmeTpruuecKre HEPABEHCTBA https://m.edsoo.ru/
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 | Bu6moteka [JOK
norapuMUYECKHe HEPABCHCTBA https://m.edsoo.ru/
5 KommnekcHeie uncna 10 1 bubmmorexa [IOK
https://m.edsoo.ru/
bu6mmoteka IIOK
H 1 1
6 aTypaJbHBIE U LIEJIbIE YUCTIA 0 https://m.edsoo.ru/
Cucremsl palluOHAIBHBIX, HPPAITMOHATBHBIX
patt ppatt bubmmoreka IIOK
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
. https://m.edsoo.ru/
ypaBHEHUM
bu6nunorexa LIOK
8 3 16 1
AAETH © apaMeTpaMi https://m.edsoo.ru/
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 16 ) bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1 bubnnoreka [JOK
1 UX CBOMCTBA https://m.edsoo.ru/
bubmuorexa [JOK
2 narpaMmsbl Jitiepa-Benna 1
Huarp P https://m.edsoo.ru/
3 IIprMeHeHne TEOPETUKO-MHOKECTBEHHOTO 1 bubnuorexa [JOK
anrapara JUisl pelieHus 3a1a4 https://m.edsoo.ru/
Panmonaneueie yncna. OOBIKHOBEHHBIC U
bu6mmoreka [IOK
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
https://m.edsoo.ru/
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
bu6mmoreka [JOK
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
https://m.edsoo.ru/
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
6 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS | bubnuoreka [IOK
peweHus MpUKIAAHbIX 3a1a4 https://m.edsoo.ru/
7 [TpumeHnenue apoGeit ¥ NPOLIEHTOB IS 1 bubnnorexka [JOK
pelIeHus TPUKIagHbIX 3a1a4 https://m.edsoo.ru/
g [evictBuTenbHbIe yncia. PalmonaibHbIe U | bubnuorexa [JOK
VppalyoOHaJIbHbIEC YUCIIa https://m.edsoo.ru/
9 Apudmernueckre onepanum ¢ | bubnuoreka [IOK
JNEeUCTBUTEIILHBEIMHI YHCIIaMHU https://m.edsoo.ru/
10 Moaynbs AENCTBUTEIBHOIO YMCIIA U €T0 1 bubnmnoreka [JOK
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CBOMCTBA

https://m.edsoo.ru/

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa

bu6mmoreka [IOK

11 OKPYTIJICHUS, TPUKUIKA U OLICHKA
pyL 1P . https://m.edsoo.ru/
pe3ybpTaTa BEIYMCICHUM
OCHOBHBIE METO/IbI PEILICHHUS LENbIX U
12 IPOOHO-PAMOHAILHEIX YPABHEHUI U Bubmaorexa ITOK
P P P https://m.edsoo.ru/
HEPABEHCTB
OCHOBHBIE METO/IbI PELIECHHUS LIETbIX U
13 IPOOHO-PALMOHAIBLHEIX YPABHEHUI U bubmmorexa LOK
P P P https://m.edsoo.ru/
HEPABEHCTB
OCHOBHBIE METO/IbI PEIIECHUS LIEIbIX U
14 IpOOHO-PALIMOHANBHBIX YPAaBHEHUN U bubmmorexa LOK
P P P https://m.edsoo.ru/
HEPABEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.
bubmuorexa [JOK
15 Jlenenne MHOTOYJIEHA HA MHOTOWIEH C
https://m.edsoo.ru/
octaTtkoM. Teopema besy

16 MHorousneHsl ¢ HeabMi KodhGUiineHTamMmu. bubnmnoreka [JOK
Teopema Buera https://m.edsoo.ru/

. . bubnuotexa [JOK

17 Pemienue cucrem TUHENHBIX YpaBHEHUN

https://m.edsoo.ru/
N N bubmuorexa [JOK
18 Pemienne cucrem TUHENHHBIX YpaBHEHUN
https://m.edsoo.ru/
Marpuiia CucTeMbl JINHEWHBIX YPAaBHEHU.

19 Onpenenurens MaTpULbl 2X2, €ro bubnmoreka [JOK
T€OMETPUUYECKUI CMBICIT U CBOMCTBA; https://m.edsoo.ru/
BBIYHCIICHUE €T0 3HAYCHUS

20 Onpenenurens MaTpULbl 2X2, €ro bubnuoteka [JOK

FGOMCTpI/I‘-ICCKI/Iﬁ CMBICII 1 CBOﬁCTBa;

https://m.edsoo.ru/
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BBIYMCICHHUEC €TI0 3HAYCHHUA

)1 [IpumeHnenue onpeaeauTens Jis pereHus bubnnoreka [HOK
CHUCTEMBI JINHEWHBIX YPABHEHUI https://m.edsoo.ru/
” Pemenne npukiagHeIX 33124 C IOMOIIbIO bubmmoreka [JOK
CHCTEMBbI JINHEHHBIX YpaBHEHU https://m.edsoo.ru/
T Pemenne npukinaaHbIxX 3a/1a4 ¢ IOMOLIBIO bubmmoreka [IOK
CHUCTEMBI JINHEWHBIX YPABHEHUI https://m.edsoo.ru/
KoHnTtposbHas padota: "PanronanbHbie
bubmuorexa [JOK
24 ypaBHEHUs U HepaBeHcTBa. CrcTeMsl
. on https://m.edsoo.ru/
JUHEWHBIX YpaBHEHUHN
OyHKIHS, CIIOCOOBI 3aJaHUS KIIMH.
25 BB};.I/IMHO obpatHbIe ] KLII/II/I(b}II<HOMHO3I/II_[I/IH Bubmorexa IIOK
_ p yH ’ https://m.edsoo.ru/
byHKIMI
26 I'paduk ¢pyHkumu. DnemMeHTapHbIe bubnnorexa [HOK
npeoOpazoBanus rpadukoB QyHKIUH https://m.edsoo.ru/
OO6nacth ornpeesieHus] 1 MHOYKECTBO
27 3HaueHuil pynkiuu. Hynu Qysakmmm Bubmorexa ITOK
i Y i ' https://m.edsoo.ru/
[TpomexxyTKH 3HaK OCTOSTHCTBA
YETHBIE U HEYETHBIE KLHHU.
28 [Tepuoanueckue ¢ E)L}I:I/I IIpomexyTkn bubnnorexa LIOK
proa i - 1P yr https://m.edsoo.ru/
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMbl 1 MUHUMYMBI KIIUH.
y yMEL Gy bu6mmoreka [IOK
29 Haubonsiiee 1 HauMeHbIlIee 3HAYCHHE
https://m.edsoo.ru/
(GYHKIINHM Ha TPOMEKYTKE
30 Jlunelinas, kBagpaTudHas U JPOOHO- bubnuorexa [JOK
AvHeNHas QyHKIH https://m.edsoo.ru/
31 DIeMEeHTapHOE MCCIIeIOBAaHNE U bubnmnoreka [JOK

NocTpoeHue rpauKoB ATUX QYHKIUN

https://m.edsoo.ru/
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10 DJIeMEHTapHOE UCCIIEIOBAaHUE U bubmmoreka [JOK
MoCcTpoeHue rpauKoB ATUX YHKITUN https://m.edsoo.ru/
3 CTteneHb C 1eIbIM MoKaszaTenaeM. buaom bubmuorexa [JOK
Hsrotona https://m.edsoo.ru/
34 Crenens c 1esbIM NTOKa3areneM. buaom bubmmoreka [JOK
HeroTona https://m.edsoo.ru/
Crenennas KIIHSI C HATYPaJIbHBIM H
dyu R yp“ bubmmoreka [JOK
35 LeNbIM ToKa3aTeneM. E€ cBoiicTBa u
https://m.edsoo.ru/
rpaduk
36 KonTtponsnast padora: "CreneHHas bubnuoreka [IOK
¢ynkuus. E€ coiicTBa u rpadux" https://m.edsoo.ru/
37 ApudmeTnueckuii KOpeHb HaTypaJbHOM bubnnoreka [JOK
CTEIEHU U €ro CBOMCTBA https://m.edsoo.ru/
18 Apudmerndeckuii KOpeHb HaTypaTbHON bubnnorexa [HOK
CTEIEHHU U €ro CBOKMCTBA https://m.edsoo.ru/
39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH, bub6nuoreka [IOK
COJZIEpKAMNX CTEEHN U KOPHU https://m.edsoo.ru/
40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, bub6nuoreka [IOK
CoZepIKalllMX CTEIEHN U KOPHU https://m.edsoo.ru/
A1 [Ipeo6pa3oBaHMs YUCIOBBIX BBIpAXKEHUI, bubnnorexka [JOK
coAepKalluX CTEIIEHU U KOPHHU https://m.edsoo.ru/
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
42 : po CIICHUS IZP AlMOHAIIBHBIX bubmmorexa [OK
METO/TBI
& p\, ppatt https://m.edsoo.ru/
ypaBHEHUI
Uppannonansueie ypaBHeHus. OCHOBHBIC
43 M:’fOI[BI eIICHUS IZp allMOHAIBLHBIX bubnnorexa LIOK
pv pp https://m.edsoo.ru/
ypaBHEHUI
44 Wppaunonansubie ypaBHeHUs. OCHOBHBIE bubnuoreka [IOK
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MCTOJbI PCHICHUA UPppALIUOHAIIBHBIX

https://m.edsoo.ru/

ypaBHEHUH
45 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN bubnnoreka [HOK
UPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/
46 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT bubmmoreka [JOK
UPPALMOHAJIBHBIX YPABHEHUN https://m.edsoo.ru/
47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU bubmmoreka [IOK
MPPALMOHATIBHBIX YPAaBHEHUN https://m.edsoo.ru/
43 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN bubnnoreka [JOK
VUPPALMOHAIBHBIX YPABHEHUN https://m.edsoo.ru/
CaoiicTBa U rpaduK KOpHSI N-OW CTEICHH
49 KakK (PyHKIIMM OOpaTHOM CTEICHHU C Bubmorexa IIOK
v P https://m.edsoo.ru/
HaATypaJIbHbIM ITOKa3aTeleM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN
50 KakK (PyHKIIMM OOpPaTHOM CTEIEeHHU C bubmorexa LOK
v P https://m.edsoo.ru/
HATypaJIbHBIM MOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk
. bubnuotexa [JOK
51 KOpHS n-0M creneHu. MppannoHanbHbie
" https://m.edsoo.ru/
ypaBHEHUS
5 CreneHs C pallMOHATIBHBIM TOKa3aTeNeM U bubnnoreka [JOK
€€ CBOICTBA https://m.edsoo.ru/
53 CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U bubnuotexa [JOK
€€ CBOICTBA https://m.edsoo.ru/
54 CreneHb C pallMOHAIBLHBIM TOKA3aTeNIEM U bu6mmoreka [IOK
€€ CBOICTBA https://m.edsoo.ru/
55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U bubnuoreka [IOK
rpaduk https://m.edsoo.ru/
56 Hcnonb3oBanue rpaduka GyHKIUN AJs bubnmnoreka [JOK
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peuieHus ypaBHEHU I

https://m.edsoo.ru/

Hcnons3oBanue rpaduka QyHKIUN A5

bu6mmoreka [IOK

57 .
peleHns ypaBHEHUN https://m.edsoo.ru/
ITokazarenbHble ypaBHeHUsI. OCHOBHbBIE
bubmuorexa [JOK
58 METO/IbI PEIICHUS TOKA3aTEeIbHBIX
. https://m.edsoo.ru/
ypaBHEHU M
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
bubmuorexa [JOK
59 METO/IbI PEIICHUS TOKa3aTeIbHBIX
. https://m.edsoo.ru/
YpaBHEHUU
[Tokazarenbubie ypaBHeHUss. OCHOBHbBIE
bubmuorexa [JOK
60 METO/Ibl PEIICHUSI MTOKA3aTeIbHbIX
. https://m.edsoo.ru/
ypaBHEHUU
61 KoHntpoinbnas padora: "[loka3arenpHas bubnnoreka [JOK
¢ynkuus. [TokazarensHbie ypaBHeHus" https://m.edsoo.ru/
bubmuorexa [JOK
62 Jlorapudwm uncna. ColicTBa Jiorapudma
pr pu¢ https://m.edsoo.ru/
bu6mmoreka [JOK
63 Jlorapudm yucna. CoiicTBa jgorapudma
pr pu¢ https://m.edsoo.ru/
bu6mmoreka [IOK
64 Jlorapudm yucmna. CoiicTBa gorapudma
pH pH https://m.edsoo.ru/
65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI bubmmorexa [OK
P P https://m.edsoo.ru/
bu6mmoreka [IOK
66 €CSITUYHBIC ¥ HAaTypaJibHbIE JJOTapu(PMBbI
A P pHd https://m.edsoo.ru/
67 [Tpeobpa3zoBanue BbIpaKeHHH, COIEpPIKALIIX bubnnorexa [HOK
sorapudmbl https://m.edsoo.ru/
68 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALLIMX bubnuoreka [IOK

jorapudmsl

https://m.edsoo.ru/
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69 [Ipeobpa3oBanue BbIpake€HUH, coaepKaIIUX bubmmoreka [IOK
norapuhMbl https://m.edsoo.ru/
70 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U bubnnoreka [HOK
rpaduk https://m.edsoo.ru/
71 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U bubmmoreka [JOK
rpaduk https://m.edsoo.ru/
7 Hcnonb3oBanue rpaduka GyHKIUN A5 bubmmoreka [JOK
pelIeHus] ypaBHEHUI https://m.edsoo.ru/
7 Hcnonb3oBanue rpaduka QyHKIUN AJIs bubnnoreka [JOK
peueHusl ypaBHEHU I https://m.edsoo.ru/
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
74 METO/IbI PEIICHUS JOrapu(PMUUECKUX bubmmorexa [TOK
p . p https://m.edsoo.ru/
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
75 METO/IbI PEIICHUS JOTapu(PMUUECKUX bubmmorexa LOK
p . P https://m.edsoo.ru/
YpaBHEHUN
Jlorapudmmueckue ypaBHeHusi. OCHOBHbIE
76 METO/Ibl pelIeHuUs JorapuPMUIECKUX brbmorexa HOK
P . P https://m.edsoo.ru/
ypaBHEHUU
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN bubnnoreka [JOK
Jorapu(pMUUECKUX ypaBHEHHM https://m.edsoo.ru/
73 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU bubnnorexka [JOK
JOrapupMHUUECKUX ypaBHEHUI https://m.edsoo.ru/
79 KonTponbnas pabota: "Jlorapupmuyeckas bubnnorexa [JOK
dbynaknus. Jlorapudmudeckue ypaBHeHUs " https://m.edsoo.ru/
20 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC bubnmoreka [JOK
YHACJIOBOTO apTYMEHTA https://m.edsoo.ru/
81 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC bubnmnoreka [JOK
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YHUCJIOBOT'O apryMeHTa

https://m.edsoo.ru/

%) ApKCHHYC, apKKOCUHYC U apKTaHT'€HC bubnnoreka [HOK
YHUCIJIOBOTO apryMeHTa https://m.edsoo.ru/
23 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC bubmmoreka [JOK
YHCJIOBOTO apTyMEHTA https://m.edsoo.ru/
Tpuronomerpudeckas OKpyKHOCTb,
84 05 e eJIeHI/IEI: T I/IFOHOMelr“)yI/I‘IeCKI/IX bubmmorexa LOK
PeA . P P https://m.edsoo.ru/
(GyHKIHMI YUCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,
85 0111) e GJIGHI/IGI: HFOHOMeIT)queCKnx bubmmorexa LHOK
peAl . P P https://m.edsoo.ru/
(GYHKIMH 9UCIOBOTO apryMEeHTa
bubmuorexa [JOK
86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI hitps-//m.cdsoo.ru/
bubmuorexa [JOK
87 O
CHOBHBIE€ TPUTOHOMETPUYECKHE (HOPMYJIBI hitps//m.cdsoo.ru/
bu6mmoreka [IOK
88 O
CHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI hitps://m.cdsoo.ru/
bu6mmoreka [IOK
89 O
CHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI hitps://m.cdsoo.ru/
90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX bubnnorexka [JOK
BBIPAKECHUI https://m.edsoo.ru/
o1 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX bub6nuoreka [IOK
BBIPAKECHUI https://m.edsoo.ru/
9 [IpeobpazoBanue TPUrOHOMETPHUECKUX bubnnorexa [JOK
BBIPAKECHUI https://m.edsoo.ru/
03 [TpeobpazoBaHre TPUTOHOMETPUIECKUX bubnnorexa [HOK
BBIPAKECHUI https://m.edsoo.ru/
94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUI bubnuorexa [JOK
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95 Penrenre TpUroHOMETPUYECKUX YPABHEHUI bubmoreia HOK
™ P My https://m.edsoo.ru/
96 Penrenre TpUroHOMETPUUYECKUX YPAaBHEHUH bubmorexa LOK
p P P https://m.edsoo.ru/
97 Pemrenue TpuroHoMeTpuYeCKUX ypaBHECHUI bubmorexa [TOK
p P M https://m.edsoo.ru/
98 Pemenne TpuroHoMeTprUUECKUX YPaBHEHUHI bubmorera [TOK
P P yp https://m.edsoo.ru/
99 Pemenne TpuroHOMeTpHUUECKUX YPABHEHUI bubmorexa HOK
P P yp https://m.edsoo.ru/
100 Pemenne TpuroHOMeTpHUUECKUX YPAaBHEHUHI bubmorexa HOK
P P yp https://m.edsoo.ru/
KonTtponsnas pabora:
" bubanoreka [IOK
101 TpuroHomeTpu4ecKue BbIPAKEHUS U
" https://m.edsoo.ru/
TPUTOHOMETPUYECKHE YPABHEHUS
TTocimenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs
. bubmuorexa [JOK
102 [I0CJIEqOBATEIBHOCTEN. MeTo
. https://m.edsoo.ru/
MaTeMaTUYeCKOW UHIYKIIUH
MOHOTOHHBIE U OTpaHUYECHHbIE
bu6mmoreka [JOK
103 IocJIen0BaTeNbHOCTH. McTopus ananu3a
https://m.edsoo.ru/
OECKOHEYHO MaJIbIX
bu6mmoreka [JOK
104 Apudmernueckas Iporpeccus
pud porp https://m.edsoo.ru/
105 I'eomeTprueckas mporpeccust bubmorexa HOK
p porp https://m.edsoo.ru/
106 BeckoneuHo yObIBarolasi reoMeTpudecKas bubnuoreka [IOK

nporpeccust

https://m.edsoo.ru/
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107 CymMma GeckoHEeuHO yObIBaroIei bubmmoreka [IOK
FeOMETPUUYECKON TPOrpeccun https://m.edsoo.ru/
108 JIMHENHBIN U DKCIOHEHUMUAIIBHBIN POCT. bubnnoreka [HOK
Yucno e. DopMyra CI0KHBIX IPOLEHTOB https://m.edsoo.ru/
109 JIuHEeNHbIN U SKCIIOHEHIIUAIbHBIA POCT. bubmmoreka [JOK
Yucio e. Dopmyia ClI0KHBIX IPOLUEHTOB https://m.edsoo.ru/
110 Hcnonbs3oBanue nporpeccuu Jjisi peiieHust bubmmoreka [JOK
peABHBIX 3a7]a4 MPUKJIAHOTO XapaKTepa https://m.edsoo.ru/
11 KonTtponsnas pabora: bubnuoreka [IOK
"ITocnenoBarenbHOCTH U porpeccun” https://m.edsoo.ru/
112 HenpepbiBHBIC (YHKIIUU ¥ UX CBOWMCTBA ngi;;fg;ggf
113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB bubnnoreka [JOK
byHKIMi https://m.edsoo.ru/
114 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha bubnuorexa [JOK
OTpe3Ke https://m.edsoo.ru/
115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha bubnuoreka [IOK
OTpe3Ke https://m.edsoo.ru/
116 MeTto MHTEPBAJIOB JUIsl pEIICHUS bub6nuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/
117 MeTto HHTEPBAJIOB ISl PEIICHUS bu6mmoreka [IOK
HEPABEHCTB https://m.edsoo.ru/
118 Metoa HHTEPBAJIOB TSl PEIICHUS bu6nmmoreka [JOK
HEPABEHCTB https://m.edsoo.ru/
119 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX bubnmoreka [JOK
GbYHKIMH 1S pereHust 3a1a4 https://m.edsoo.ru/
120 [IpruMmeHeHne CBOMCTB HEMPEPHIBHBIX bubnuorexa [JOK

GYHKIMH 1S pereHust 3a1a4

https://m.edsoo.ru/
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121

[lepBast u BTOpas nNpou3BOHbIE (PyHKINU

bubmuorexa [JOK
https://m.edsoo.ru/

122 Ornpenenenne, reOMETPUYECKUM CMBICIT bubmmoreka [JOK
MIPOU3BOIHOMN https://m.edsoo.ru/
123 Onpenenenue, GU3NUECKUN CMBICTT bubnuoreka [IOK
MIPOU3BOAHOMN https://m.edsoo.ru/
124 YpaBHeHUE KacaTeIbHOU K rpaduKy bubmuorexa [JOK
byHKIIUN https://m.edsoo.ru/
125 YpaBHeHHe KacaTeabHOU K rpaduxy bubnuorexa [JOK
byHKIIUN https://m.edsoo.ru/
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN ngj;;f;;grouf
127 [TpousBoHBIE AJIeMEHTAPHBIX (PYHKINH ngg;;f;;grouf
128 IIponsBoaHAsE CyMMBI, IPOU3BEICHU, bubnuorexa [JOK
YaCTHOTO U KOMITO3UIIMH (DYHKIIMH https://m.edsoo.ru/
129 [TpousBoiHas CyMMBbI, MPOU3BEACHHUS, bubnmnoreka [JOK
YaCTHOTO M KOMIO3UIIUU (PYHKITHI https://m.edsoo.ru/
130 ITponsBogHast CyMMBI, TPOU3BENEHNUS, bub6nuoreka [IOK
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI https://m.edsoo.ru/
131 Konrtponsnas padora: "[IpouszBoanas” ngg;;f;saoggf
132 [ToBTOpenue, o600IIeHNE, CUCTEMATU3AIUS bubnnorexa [JOK
3HaHui: "YpaBHeHus" https://m.edsoo.ru/
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS bu6mmoreka [IOK
3HaHui: "OyHKIMN" https://m.edsoo.ru/
134 Hrorosast koHTpOIBHAS paboTa bubmorexa LIOK

https://m.edsoo.ru/
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135

136

HtoroBast kKoHTpoJIbHAs paboTa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAaHUH

bubmuorexa [JOK
https://m.edsoo.ru/

bubmuorexa [JOK
https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Ipumenenne npou3BOIHOM K
. bu6mmoreka [IOK
1 nccaeaoBaHuio pyHKIMN Ha 1
https://m.edsoo.ru/
MOHOTOHHOCTB U SKCTPEMYMBI
[IpuMeHeHne npou3BOJHOM K
. bubnuorexa [JOK
2 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1
https://m.edsoo.ru/
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K
. bubnuorexa [JOK
3 WCCJICIOBAHMIO (DYHKIIMH Ha 1
https://m.edsoo.ru/
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
. bubmuorexa [JOK
4 uccaea0BaHuio PyHKIUH Ha 1
https://m.edsoo.ru/
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
5 coneoBano ¢ 4 1 1 bubmuorexa [JOK
HCCTIEIOBAHU KIUH H
i https://m.edsoo.ru/
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
. bubnuotexa [JOK
6 UCCcleIoBaHUI0 (PYHKIMHA Ha 1
https://m.edsoo.ru/
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxxnenne HanGombIIero u
. bubnuorexa [JOK
7 HaWMEHBIIIETO 3HaYEHUsI HEMTPEPHIBHOU 1
https://m.edsoo.ru/
(GyHKIMU Ha OTpe3Ke
8 Haxoxnenne HanOopIIero u 1 bubnuorexa [JOK
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HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

https://m.edsoo.ru/

Haxoxneaue HauOoJIbILIErO U

bu6mmoreka [IOK

nporiecca, 3alaHHOTro (OpMYIION HITH
rpaduKom

9 HaMMEHBIIET0 3HAaUYeHUs HePEPbIBHOM
pep https://m.edsoo.ru/
(GbyHKINU Ha OTpEe3Ke
Haxoxnenue HauOOJIbIIErO U
. bu6mmoreka [IOK
10 HAaMMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
https://m.edsoo.ru/
GbyHKINU Ha OTpE3Ke
Haxoxnenne HanOOJIBIIErO U
. bubnuorexa [JOK
11 HaWMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
https://m.edsoo.ru/
(GyHKIIMM Ha OTpe3Ke
Haxoxxnenne HanOoIbIIEro U
. bubnuorexa [JOK
12 HAaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
https://m.edsoo.ru/
(GyHKIIMM Ha OTpe3Ke
[IpuMeHeHne pON3BOIHOMN IS
13 HaXO0XKIECHU HAWIYUIIETr0 PEIIEHUS B bubmmnorexa LIOK
yi p https://m.edsoo.ru/
MPUKJIATHBIX 3a/1a4ax
[Ipumenenne nporu3BOIHOM IS
14 HaXO0KIECHU HAaWIYUIIETr0 PEIIEHUs B bubnnorexa LIOK
ya p https://m.edsoo.ru/
MPUKIIATHBIX 3a/1a4ax
[Ipumenenne nporu3BOIHOM IS
15 ONpeIETICHUSI CKOPOCTU U YCKOPEHUS bubnnoreka [JOK
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH https://m.edsoo.ru/
rpaduxom
[Ipumenenre npou3BOIHOM JUIs
16 ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS bubmuotexa [JOK

https://m.edsoo.ru/
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bubmuorexa [JOK

17 Koummosuus pymicmii https://m.edsoo.ru/

. bubnnoreka [HOK
18 Koummosuus pymicmii https://m.edsogru/

. bubnnoreka [HOK
19 Kowmosums pymii https://m.edsogru/

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha bubnnoreka [HOK
KOOPJMHATHOM IJIOCKOCTH https://m.edsoo.ru/

)1 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha bubnuorexa [JOK
KOOPJMHATHOM IJIOCKOCTH https://m.edsoo.ru/

) KonTponbnas pabora: "UccnenoBanue bubnuoreka [IOK
(GYHKIUH C TOMOIIBIO TPOU3BOTHON" https://m.edsoo.ru/

” [TepBooOpasHas, OCHOBHOE CBOMCTBO bubnnoreka [JOK
MepBOOOPA3HBIX https://m.edsoo.ru/

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH. bubnuorexa [JOK
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX https://m.edsoo.ru/

)5 [lepBooOpa3Hble 35eMeHTapHbIX (QYHKIUH. bubnuoreka [IOK
[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX https://m.edsoo.ru/

26 Wuterpain. 'eomeTpuyeckuii CMbICI bub6nuoreka [IOK
HHTErpana https://m.edsoo.ru/

7 Beruucnenue onpenenéHHoro HHTerpana bubnnorexka [JOK
o gopmyne HeroTona-JleiiOnumna https://m.edsoo.ru/

)3 Brruucnenue onpeaenéHHOro HHTETpaia bubmmoreka [JOK
o gopmyne HoroTona-JleiiOnuna https://m.edsoo.ru/

79 [IpuMeHeHue uHTETpaa sl HaXOXKIACHUS bubnmoreka [JOK
IoIaiel TUIOCKUX (PUTYp https://m.edsoo.ru/

30 [Tpumenenne nHTErpasia sl HAXOXKIACHUS bu6mmoreka [IOK

00BbEMOB Ir€OMETPUYECKHX TeT

https://m.edsoo.ru/
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31 [Tpumeps! pemennii qudQepeHnraIbHbIX bubmmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/
10 [Tpumeps! pemennii qudQepeHraIbHbIX bubnuoreka [IOK
YPaBHEHUU https://m.edsoo.ru/
MaremMaTHueckoe MOJEINPOBaHHUE Eu6 1OK
noIMoTeKa
33 peanbHBIX MPOLIECCOB € MTOMOILBIO httos://mLed /
. ps://m.edsoo.ru.
mudepeHIMaTbHBIX YPaBHCHUM
34 KonTponbnas pabora: "[lepBoobpasnas u bubnuorexa [JOK
uHTerpan https://m.edsoo.ru/
35 Tpuronomerpuueckue GyHKIUH, UX bubnuoreka [IOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/
36 Tpuronomerpuyeckue GyHKINH, UX bubnnoreka [JOK
CBONCTBa U rpaduku https://m.edsoo.ru/
37 Tpuronomerpuueckue GyHKIUH, UX bubnnorexa [HOK
CBOICTBa U rpaduku https://m.edsoo.ru/
18 Tpuronomerpuyeckue GyHKINU, UX bub6nuoreka [IOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/
39 Tpuronomerpuueckue GyHKIUHU, UX bub6nuoreka [IOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX Bt 1OK
3 nOIMoTEKA
40 YPaBHEHUH C TIOMOIIBIO hitps://m.cdsoo.ru/
TPUTOHOMETPUIECKOM OKPYKHOCTH T '
OT60p KOpHEI TPUTOHOMETPHUUECKHUX Bt 1OK
3 nOIMoTEKA
41 YPaBHEHUH C ITIOMOIIBIO hitps://m.cdsoo.rw/
TPUTOHOMETPUIECKON OKPYKHOCTH T '
OT100p KOpHEH TPUTOHOMETPUUYECKHX
. bubnuoreka [IOK
42 YPaBHEHUH C ITIOMOIIBIO i

TPUTOHOMETPUYECKON OKPYKHOCTH

https://m.edsoo.ru/
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OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 YpPaBHEHUH € TOMOUIBIO buGnnorexa LIOK
. https://m.edsoo.ru/
TPUTOHOMETPUYECKON OKPYKHOCTH
44 Pemrenne TpuroHOMeTpU4ECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/
45 Pemienue TpuroHoMeTpUYECKUX bubnnoreka [HOK
HEPABEHCTB https://m.edsoo.ru/
46 Pemenue TpuroHomeTpuyecKux bubnuorexa [JOK
HEPaBEHCTB https://m.edsoo.ru/
47 Pemrenne TpuroHoMeTpu4eCKux bubnuoreka [IOK
HEPABCHCTB https://m.edsoo.ru/
Kontponbnas padota: "['paduku
48 TPUTOHOMETPUUECKUX (DYHKIIHIA. bubmorexa HOK
https://m.edsoo.ru/
Tpuronomerpuyeckue HepaBeHCTBA"
49 OcCHOBHBIE METOABI PELIECHUS bubnnorexa [HOK
[I0Ka3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/
50 OCHOBHBIE METO/IbI pEIICHUS bubnuotexa [JOK
IOKAa3aTEJIbHBIX HEPABEHCTB https://m.edsoo.ru/
51 OCHOBHBIE METO/IbI pEUICHUS bubnmnoreka [JOK
II0KAa3aTeNIbHBIX HEPABEHCTB https://m.edsoo.ru/
57 OCHOBHBIE METOABI PELLIEHUS bubnnorexka [JOK
[I0Ka3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/
53 OCHOBHBIE METO/TBI pEIICHUS bubmmoreka [JOK
Jorapu(MUIECKUX HEPABCHCTB https://m.edsoo.ru/
54 OCHOBHBIE METO/IbI pEUICHUS bubnmoreka [JOK
Jorapu(pMHUUECKUX HEPABEHCTB https://m.edsoo.ru/
55 OCHOBHBIE METOABI PELLIEHUS bubnnorexka [JOK

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB

https://m.edsoo.ru/
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56 OCHOBHBIE METO/IbI pELICHUS bubmmoreka [JOK
Jorapu(MUIECKUX HEPABEHCTB https://m.edsoo.ru/
57 OCHOBHBIE METO/IbI pEUICHUS bubnnoreka [HOK
HppalOHAIBHBIX HEPABEHCTB https://m.edsoo.ru/
58 OCHOBHBIE METO/IbI pEUICHUS bubmmoreka [JOK
HppalrOHAIbHBIX HEPABEHCTB https://m.edsoo.ru/
59 OCHOBHBIE METO/IbI pELICHUS bubmmoreka [JOK
HPPAIMOHAIBHBIX HEPABEHCTB https://m.edsoo.ru/
60 OCHOBHBIE METO/IbI pEIICHUS bubnnoreka [JOK
HPpAaLMOHAIIBHEIX HEPABEHCTB https://m.edsoo.ru/
61 I'padmyeckue MeToabl pemeHus bubnuorexa [JOK
HUPPALMOHATIbHBIX YPaBHEHUU https://m.edsoo.ru/
6 I'padrueckue METObI pELICHUS bubnnorexa [HOK
MPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/
63 I'paduueckue METOIbI pELICHUS bubnuoreka [IOK
ITOKA3aTENIbHBIX YPABHEHUI https://m.edsoo.ru/
64 I'paduueckue MeTo bl peleHus bubnnorexka [JOK
IIOKAa3aTE/IbHBIX HEPABEHCTB https://m.edsoo.ru/
65 I'padnueckue MeToabl pereHus bubnnorexa [JOK
Jorapu(PMUUECKUX ypaBHEHUI https://m.edsoo.ru/
66 I'paduueckue MeTo bl peLeHus bub6nuoreka [IOK
Jorapu(MUIECKUX HEPABEHCTB https://m.edsoo.ru/
67 I'paduueckue MeTOIbI peLICHUs bubnnorexa [JOK
Jorapu(pMHUUECKUX HEPABEHCTB https://m.edsoo.ru/
I'padnyueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JorapupMUIecKux bubmmorexa [OK
. https://m.edsoo.ru/
yYpaBHEHUN
69 I'paduueckne MeToBI peIICHHS bubnuoteka [JOK
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MOKa3aTeIbHBIX U JOrapu(PpMHUECKUX
ypaBHEHUI

https://m.edsoo.ru/

I'padmyeckue MeToAbI perieHUs

bu6mmoreka [IOK

70 [I0KAa3aTeIbHBIX U JOrapu(pMUUECKUX
puc https://m.edsoo.ru/
HEPABEHCTB
I'padmueckue MeToabl pemeHus
bu6mmoreka [IOK
71 MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
https://m.edsoo.ru/
HEPaBEHCTB
Kontponbnas padota: "HpparnmoHaibHbie,
bu6mmoreka [IOK
72 MOoKa3aTeabHbIE U IoTapuMuuecKue
" https://m.edsoo.ru/
HEpPaBEHCTBA
KomruiekcHele uncna. AnreOpandeckas u
73 TpUTOHOMETpHUecKas (popMbl 3arucu bubmmorexa LOK
P P P https://m.edsoo.ru/
KOMILIEKCHOT'O Yncia
KommuiekcHble uncna. AnreOpanueckas u
74 TPUTOHOMETpHUEcKast (popMbI 3arucu buommorexa LHOK
P P p https://m.edsoo.ru/
KOMILJIEKCHOTO YHUCIIa
75 Apudmernueckue oneparuu ¢ bub6nuoreka [IOK
KOMIUJIEKCHBIMH YHUCIaMU https://m.edsoo.ru/
76 Apudmernueckue oneparum ¢ bubnnorexka [JOK
KOMIUIEKCHBIMH YUCIaMU https://m.edsoo.ru/
77 N300paxeHne KOMITJIEKCHBIX YHCE Ha bubnnorexka [JOK
KOOPJAMHATHOW TNIOCKOCTH https://m.edsoo.ru/
73 N300pakeHre KOMIUIEKCHBIX YnCell Ha bubnuoreka [IOK
KOOPJMHATHOM TIOCKOCTH https://m.edsoo.ru/
79 ®opmyna Myaspa. Kopau n-oii crenenu bubnnorexa [JOK
U3 KOMIUIEKCHOTO YKCIIa https://m.edsoo.ru/
80 ®opmyna Myaspa. Kopuu n-oii ctenenu bubnuoteka [JOK
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13 KOMIIUICKCHOI'O 4ucCJjia

https://m.edsoo.ru/

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCCJI OJId

81 pemeHust GU3NYECKUX U FeOMETPUIECKUX bubmmorexa [TOK
https://m.edsoo.ru/
3a1a4
%) KonTponbhas pabora: "KomruiekcHbie bubmmoreka [JOK
yucna" https://m.edsoo.ru/
83 HarypanbHblie U 11e5ble yncina bubmmorexa [IOK
https://m.edsoo.ru/
bubmuorexa [JOK
&4 HarypanbHble u niensle yucna hitps-//m.cdsoo.ru/
g5 [Ipumenenne npu3HaKoB AEITUMOCTH bubnuorexa [JOK
LIEIBIX YHACET https://m.edsoo.ru/
26 [IpuMeHeHne NpU3HAKOB AEIUMOCTH bubnnorexa [HOK
LIEJIBIX YHUCEN https://m.edsoo.ru/
g IIpyuMeHeHne MPU3HAKOB JIEIMMOCTH bubnnoreka [JOK
7 nenbix yrcen: HOJl m HOK https://m.edsoo.ru/
28 IIpuMeHeHne IPU3HAKOB AECIUMOCTH bubnnorexka [JOK
nenbix yucen: HOJl u HOK https://m.edsoo.ru/
29 [IpuMeHeHne NPU3HAKOB AEIUMOCTH bubnnorexa [JOK
LEJIBIX YHCEN: OCTATKH IO MOIYIIEO https://m.edsoo.ru/
90 IIpuMeHeHne MPU3HAKOB AEITUMOCTH bub6nuoreka [IOK
LIEJIBIX YHUCEN: OCTATKU II0 MOLYIIIO https://m.edsoo.ru/
[IpuMeHeHne NpU3HAKOB AETUMOCTH Bu6orexa [IOK
91 LETBIX Yucel: anroput™ EBkimna st
https://m.edsoo.ru/
pelieHus 3a/1a4y B UEeNbIX YHCIIax
9 KonTponbnas pabora: "Teopus nenbix bubnnorexa [JOK
yucen" https://m.edsoo.ru/
93 Cucrema v COBOKYITHOCTh YPaBHEHHI. bubnuorexa [JOK
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PaBHOCHIBHBIEC CHCTEMBI U CHCTEMBI-

https://m.edsoo.ru/

CJIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.
bu6mmoreka [IOK
94 PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
https://m.edsoo.ru/
CIIEICTBUS
95 OCHOBHBIE METO/IbI PEUICHUS CUCTEM U bubnnoreka [HOK
COBOKYITHOCTEH palMOHaJIbHBIX YPABHEHHI https://m.edsoo.ru/
OCHOBHBIE METOBI PELICHUSI CUCTEM U
. bubnuorexa [JOK
96 COBOKYITHOCTEH UPPAIMOHATILHBIX
. https://m.edsoo.ru/
ypaBHEHUH
OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
. bubnuorexa [JOK
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
. https://m.edsoo.ru/
ypaBHEHUH
OCHOBHBIE METO/IbI PELICHUS CUCTEM U
N bubmuorexa [JOK
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
. https://m.edsoo.ru/
ypaBHEHUM
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
N bubmuorexa [JOK
99 COBOKYIIHOCTEH JIorapu(MU4eCcKux
. https://m.edsoo.ru/
ypaBHEHUM
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
. bubnuotexa [JOK
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
. https://m.edsoo.ru/
ypaBHEHUH
[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3
. . bubmuorexa [JOK
101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
https://m.edsoo.ru/
YKU3HHU, UHTEPIIPETAIUS TOJTYYEHHBIX
pe3yabTaToOB
102 [IpumeHeHne cucTeM K pelIeHHIo bubnnorexka [JOK
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MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3
pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUs TOTYyYECHHBIX
PE3yNbTaTOB

https://m.edsoo.ru/

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7a4 u3

103 a3JMYHBIX 00J1aCTe HayKu U pealbHON bubmmorexa LOK
P Y P https://m.edsoo.ru/
YKU3HH, UHTEPIIPETALUs IOJTYYEHHBIX
pe3yabTaTOB
Kontposnbnas pabora: "Cuctemsi
104 palMOHANBHBIX, UPPALUOHATBHBIX bubnuorexa [JOK
MMOKa3aTeIbHBIX U JIOTAPUPMUYECKUX https://m.edsoo.ru/
ypaBHeHUI"
105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu bubnnorexa LOK
P P P https://m.edsoo.ru/
106 PanmonansHbIe HEpaBEHCTBA C bu6mmoreka [IOK
rnapamMeTpamu https://m.edsoo.ru/
107 PanrionansHbIe CHCTEMBI € TTapaMeTpamMu bubmmorexa [OK
P p https://m.edsoo.ru/
108 WppatnmonansHble ypaBHEHUS, bub6nuoreka [IOK
HEPABEHCTBA C MapamMeTpamMu https://m.edsoo.ru/
109 HppannoHanbHble CUCTEMBI C bubnuoreka [IOK
rmapamMeTpamu https://m.edsoo.ru/
110 [TokazaTenbHbIE ypaBHEHHUS, HEPABEHCTBA C bubnuotexa [JOK
rapaMeTpamu https://m.edsoo.ru/
bu6mmoreka [IOK
111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU
https://m.edsoo.ru/
112 Jlorapudmuueckue ypaBHEHUS, bubnnorexka [JOK
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HEpAaBEHCTBA C ITapaMeTpamMu

https://m.edsoo.ru/

113 JlorapupmMuyeckre CUCTEMBI C bubnnoreka [HOK
rapamMeTrpamu https://m.edsoo.ru/

114 TpuroHomeTpuuecke ypaBHEHHUS C bubmmoreka [JOK
rnapamMeTpamu https://m.edsoo.ru/

115 TpuroHomeTpruyeckue HEpaBEHCTBA C bubmmoreka [IOK
rnapaMeTpamu https://m.edsoo.ru/

116 TpUTrOHOMETPUUECKHUE CUCTEMEI C bubnnoreka [JOK
rnapamMerpamu https://m.edsoo.ru/
[TocTpoenue u uccnenoBanue

117 MaTeMaTUYECKUX MOJENEH peaabHbIX bubnuorexa [JOK
CUTYALMI C IOMOUIbIO YPABHEHUH C https://m.edsoo.ru/
rnapameTpamu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTUYECKUX MOJENEH peaabHbIX bubnuorexa [JOK
CUTYAaLUil C IIOMOIIBbIO CUCTEM YPABHEHUHN https://m.edsoo.ru/
C mapaMmeTpaMu
[TocTpoeHue u uccnenoBaHue

119 MaTeMaTUYECKUX MOJENEH pealbHbIX bu6mmoreka [IOK
CUTYAaLUi C IIOMOIIBbIO CUCTEM YPABHEHUHN https://m.edsoo.ru/
C mapaMmeTpaMu

120 Kontponbnas padota: "3amgauu ¢ bu6mmoreka [IOK
napameTrpamu’ https://m.edsoo.ru/

121 [ToBTOpeHue, 060061IeHNE, bu6nuoreka [JOK
cucTtemMaTusanus 3HaHui: "YpaBHeHus " https://m.edsoo.ru/

122 IToBTOpenue, o6o0IEHNE, bubmmoreka [JOK
cucTeMaTu3alus 3HaHui: "YpaBHenus" https://m.edsoo.ru/

123 [ToBTOpenue, o600mEHNE, bu6mmoreka [IOK
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cUCTeMaTu3auus 3HaHui: "Y paBHEHUSI.
Cucrtembl ypaBHeHH "

https://m.edsoo.ru/

124 [ToBTOpenue, 06o0IICHNE, bubnuoreka [IOK
cucremarusanus 3Hanui: "HepaBencraa" https://m.edsoo.ru/
125 [ToBTOpeHME, 0000MIIEHNE, bubmuorexa [JOK
cuctemaTtusanus 3Hanuii: "HepaBencrtna" https://m.edsoo.ru/
126 [ToBTrOpenue, 06o0IICHNE, bubmmoreka [IOK
cuctemaTtusanus 3Hanuii: "HepaBencrsa" https://m.edsoo.ru/
[ToBTOpeHme, 06001IEHNE,
N bubnnoreka [JOK
127 cucreMarusanus 3Hanui: "[IponsBogHas u
. " https://m.edsoo.ru/
e€ mprUMeHEeHue
[ToBTOpeHuE, 0000MIICHNE,
- bubmuorexa [JOK
128 cucrtematusanus 3Hanuii: "l[IpousBoaHas u
. " https://m.edsoo.ru/
e€ mprUMeHEeHue
[ToBTOpeHME, 0000MIICHNE,
o bu6mmoreka [IOK
129 cucremartusanus 3Hanuii: "[IponssoaHas u
. " https://m.edsoo.ru/
e€ IpUMEeHEHUe
[ToBTOpenue, o6o0IIEeHNE,
¢ n bu6mmoreka [IOK
130 cucreMaTtu3anus 3Hanuii: "MHTerpan u ero
" https://m.edsoo.ru/
MIPUMEHEHNE
131 [ToBTOpenue, o6o0IIEHNE, bu6mmoreka [JOK
cucTeMaTu3aus 3Hanui: "OyHkiun" https://m.edsoo.ru/
132 [ToBTOpenue, 060061IeHNE, bu6nuoreka [JOK
cucTeMaTu3anus 3Hanuii: "OyHkuun" https://m.edsoo.ru/
133 [ToBTOpenue, o6o0mEeH e, bu6mmoreka [IOK
cucreMaTtu3anus 3HaHui: "OyHkuun" https://m.edsoo.ru/
134 [ToBTOpenue, o600mEHNE, bubnmoreka [JOK

cucTeMaTtu3amus 3Hanui: "OyHKmn"

https://m.edsoo.ru/
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HroroBas koHTposibHasE paboTa

[ToBTOpeHue, o600IIEeH e,
CHUCTEMaTH3aIUs 3HAHHH

bubmuorexa [JOK
https://m.edsoo.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
AnrebOpa u Hadana MmaTematudeckoro ananu3sa, 10-11 kimacee/ Anumos 111LA.,
Kossarnn F0.M., TkaueBa M.B. n apyrue, AKHIHOHEPHOE OOLIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

rosuchebnik.ru

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

https://m.edsoo.ru/



MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHHMCTEpPCTBO 00PA30BAHUS, HAYKH U MOJIOJEKHOM MOJTUTUKH
Kpacnongapckoro kpas
aJIMUHUCTPAUMS MYHHIHMIIAJIBLHOT0 00pa3oBaHusi ropoackoi okpyr Coun

Kpacnonapckoro kpasi

COII Ne100
PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
PykoBogurens MO 3am.upekropa mo YMP  Jlupektop

PruibkoBa H. B. NBanuenko O.B. ITunszesa C.A.
[Tporoxon Ne 1 ot «28» [Iporokon Ne 1 ot «29» [Ipukaz Ne 705 ot «29»
asrycra 2023 r. asrycra 2023 r. asrycra 2023 r.
PABOYASA ITPOT'PAMMA
(ID 2542495)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»

115t ooyyatromuxest 10 — 11 kmaccos



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  H3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPaHHUKM M Te€Jla BpalleHUs, KOHCTPYUPOBATh TI€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BexTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpaMMBbl, pacHpeleEHHBIM IO ToJAaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHrEeM TIPUHITUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  oOy4eHHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecrneunBas MPEEMCTBEHHOCTbh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 xkiacce — 102 4gaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHO€ M LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuienbHOCTh IJIIOCKOCTEN: NapauleIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsi U TOJHAs MOBEPXHOCTh MPHU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema OJinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas W yceu€HHass mnupamuzbl. CBoiicTBa pEéGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHOM MHPaMUIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM ~ BekTopaM. [IpsMoyroiibHass cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTHs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEN0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxenue BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOuiectBa (BbIOOpPBI, ONPOCHl M JPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, cpOopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ Ppeaqr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl YeIOBEUYECKOW JEsITeNbHOCTH, ITAloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHUBHTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00bEKTa, SIBJICHMUSI, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIOB, aHAIM3HPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOAY PEIICHUS 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIIATh CBOM CYXICHUA C CYXIACHHSAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMaIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pPElIeHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LUEIN U YCIOBUSIM, OOBICHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (popmax paboThl (0OCYykaAeHHS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMU C  CEYECHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALNUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJITUUMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHUYECKOM U c(epuyecKkor TMOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(PUIIMPOBATh B3aUMHOE PACIOjoKeHue c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHAIUSMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSSHUKA OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSAMH, CBSI3AHHBIMU C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  [EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSAIIUE YEPE3 BEPILINHY ), CEUEHUS LIapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (PaKThl JJISI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 23 1
BEJICHUE B CTEPEOMETPUIO hitps://m.cdsoo.ru/
) B3aumHoe pacrosoxeHue npsiMbix B 6 | bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/
4 [lepnieHIUKYISPHOCTD NMPSAMBIX U 25 Bbu6mmoteka [JOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/
bubmmoteka IIOK
1 1
5 VYTiabl ¥ paccTosIHUA 6 https://m.edsoo.ru/
bu6mmoteka IIOK
6 Mrororpanmuii / ! https://m.edsoo.ru/
bu6mmoteka IIOK
7 BexkTops! B IpocTpaHCTBE 12 https://m.edsoo.ru/
g [ToBTOpEeHME, 00001IEHNE U CUCTEMATH3ALUS 5 ) bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/
but6mmoreka [IOK
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0

https://m.edsoo.ru/
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanuTH4eckasi FreOMeTpHs 15 1 bubmmorexa LOK
https://m.edsoo.ru/
) [ToBTOpEeHME, 0000IIEHNE 1 15 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/
3 O6bEéM MHOTOTpaHHHUKA 17 1 bubmorexa HOK
https://m.edsoo.ru/
bubmuorexa [JOK
4 Tena ppaeiis 24 ! https://m.edsoo.ru/
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 bu6mmoreka [JOK
KPYTJIBIX TEII https://m.edsoo.ru/
bu6mmoreka [JOK
6 5 1
HBiicerns https://m.edsoo.ru/
7 IToBTOpenue, 00o0IEHNE U 17 | bubmmorexa [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
OcHoBHbIe NpaBuiia H300pakeHUs Ha
bubmuorexa [JOK
1 PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX 1
https://m.edsoo.ru/
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTHS cTepeoMeTpHn: TOUKa, psMmas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
bubmuorexa [JOK
2 MpaBUIIa U300paKEHHs Ha PUCYHKE 1
https://m.edsoo.ru/
MIJIOCKOCTH, MTapajuIeIbHBIX MPIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[TonsTHs: nepecekaroecs MIOCKOCTH,
bu6mmoreka [IOK
3 MepeceKaronrecs npsimasi ¥ II0CKOCTb; 1
https://m.edsoo.ru/
MOJIYITPOCTPAHCTBO
[TonsTHs: mepecekaronuecs MiIOCKOCTH,
bu6mmoreka [IOK
4 MepeceKaroIrecs npsiMasi ¥ II0CKOCTb; 1
https://m.edsoo.ru/
MOJIYITPOCTPAHCTBO
MHororpaHHuKH, U300pakeHue
. bubnuotexa [JOK
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1
https://m.edsoo.ru/
HECYIIECTBYIOIUX O0HEKTOB
MHororpaHHuKH, U300paKeHUE
. bubmuorexa [JOK
6 MPOCTEUIINX TPOCTPAHCTBEHHBIX PUTYD, 1
https://m.edsoo.ru/
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 bubnmnoreka [JOK
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CICACTBUA N3 HUX

https://m.edsoo.ru/

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH IIBETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETAMU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHnu Pa3HBIMHU [IBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

MeTton ClIeaoB s MOCTPOCHUMA CcedeHUI

bu6mmoreka [IOK
https://m.edsoo.ru/

bubmuorexa [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuoreka [JOK
https://m.edsoo.ru/
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Meton ciie1oB U1l IOCTPOEHUS CEUEHU M.

N . bubmmoreka [JOK
15 CaolicTBa nepeceyeHuid NPMbIX U
N https://m.edsoo.ru/
IJIOCKOCTEN
Meton ciie1oB JUIsl IOCTPOEHUS CEUEHUM.
N . bubmmoreka [JOK
16 CaolicTBa niepece4eHni NpsIMbIX U
N https://m.edsoo.ru/
IJI0CKOCTEN
[TocTpoenue ceuenuii B mupamue, Kyoe
17 1o Tpém ToukaM Ha pébpax. Co3znanue bubnnoreka [JOK
BBIHOCHBIX YEPTEKEH U 3alIUCh I1aroB https://m.edsoo.ru/
IIOCTPOEHHUS
ITocTpoeHue ceuenuii B nupamue, Kyoe
18 o TpéM Toukam Ha pébpax. Coznanue bubnnoreka [JOK
BBIHOCHBIX YEPTEKEH U 3alIUCh I1aroB https://m.edsoo.ru/
IIOCTPOEHHUS
ITocTpoeHue ceuenuii B nupamue, Kyoe
19 o TpéM Toukam Ha pébpax. Co3nanue bub6nuoreka [IOK
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB https://m.edsoo.ru/
MIOCTPOCHHUS
ITocTpoeHue ceueHuii B nupamue, Kyoe
20 o TpéM Toukam Ha pébpax. Co3nanue bubnuoreka [IOK
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB https://m.edsoo.ru/
MIOCTPOCHHUS
IToBTOpeHue manumerpuu: Teopema o
21 IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue Bubmiorexa LIOK
poTiop P ) https://m.edsoo.ru/
TPEYrOJIbHUKOB
[ToBTOpenue mnanumerpun: Teopema
” Menenas. PacdeTsl B ceUeHUSIX Ha bu6mmoreka [IOK

BBIHOCHBIX YCPTCIKAX. HCTOpI/I}I Pa3sBUTHA
IUTaHUMETPUHN U CTCPCOMCTPUU

https://m.edsoo.ru/
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KonTponbHas padbota "AKCHOMBI

bubmuorexa [JOK

23
crepeomerpun. Ceuenus" https://m.edsoo.ru/
B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKpelBaronecs

bubmuorexa [JOK
24 npsiMble. [Ipu3Haky ckpelmuBaromuxcs
https://m.edsoo.ru/
npsmbix. [TapannenbHble npsMble B
MIPOCTPAHCTBE
Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH NPSAMOM MapaijiesibHOI

)5 JTAHHOW MPSIMO, TPOXOIALIEH YEPE3 TOUKY bubnuorexa [JOK
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU https://m.edsoo.ru/
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO
[TapannenbHOCTb TpeX MpsiMbIX. Teopema o

N bubnuorexa [JOK

26 TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o

https://m.edsoo.ru/
CKPEILMBAIOIINXCS MPSMBIX
[TapannensHOE IPOEKTUPOBAHUE.

7 OcHOBHBIE CBOMCTBA ApAJIETLHOTO bubnmnoreka [JOK
npoekTupoBaHus. MI300paskeHne pa3sHbIxX https://m.edsoo.ru/
¢buryp B napauenbHON IpOeKINUN
enTpanbHas nmpoekuus. YToiui ¢

bu6mmoreka [IOK
28 COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
https://m.edsoo.ru/
MEXy MPSIMBIMU
3ajaun Ha JOKA3aTeNbCTBO U
bu6mmoreka [IOK
29 HcCIe0BaHuE, CBSI3aHHBIE C
https://m.edsoo.ru/
PacroJI0KEHUEM MPSMBIX B IPOCTPAHCTBE
[TonsATHA: mapauIeIbHOCTD MPSMOM U
bu6mmoreka [IOK
30 IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak

napajisieJIbHOCTH HpﬂMOﬁ 1 IIJIOCKOCTH.

https://m.edsoo.ru/
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CaolicTBa napamuienbHOCTH IPSIMOH U
TUIOCKOCTH

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYHMCICHHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C

bu6mmoreka [IOK

31 MapaJUIEIbHOCTBIO MIPSMBIX U INIOCKOCTEN https://m.edsoo.ru/
B IIPOCTPAHCTBE
[TocTpoeHue ceuenus, TPOXOASILETO Yepes3

10 JAHHYIO IIPSIMYIO Ha 4EepTEkKE U bubnuoreka [IOK
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér https://m.edsoo.ru/
OTHOIIEHUI
[TapannenpHas npoekuus, IPUMEHEHNE

13 JUIS IOCTPOCHHUSI CEYCHHI KyOa U bu6nmoreka [IOK
napauienenumnena. CeoncTaa https://m.edsoo.ru/
napajuieJenuIe a u Ipu3Mbl

34 [Tapannensusbie mockocTu. [Ipuznaku bubnnoreka [JOK
MAPAIIENBHOCTHU JIBYX IIJIOCKOCTEN https://m.edsoo.ru/
Teopema 0 mapajieIbHOCTH U

35 €AMHCTBEHHOCTH IUIOCKOCTH, ITPOXOASAILEH bubnnorexka [JOK
yepes TOUKY, He MPUHAIICKALYIO TaHHON https://m.edsoo.ru/
IIJIOCKOCTH U CIIECTBUS U3 HEE
CaolicTBa napamieiabHbIX MIIOCKOCTEN: O

36 MapaJUIEIbHOCTH IPSIMBIX IIEPECEUECHUS bubnnorexka [JOK
IIpY [IEPECEUECHUH ABYX MapauIeIbHBIX https://m.edsoo.ru/
IIJIOCKOCTEM TpEThen
CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajljIebHbIX IPSIMBIX,

37 3aKJIIOYEHHBIX MEXKy MTapauIeIbHBIMU bubmmorexa [OK

IJIOCKOCTAMU; O IICPECCUCHUU HpHMOﬁ C
ABYMS MTapaJlJICJIbHBIMUA TNIOCKOCTAMHA

https://m.edsoo.ru/
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38 [ToBTopenue: reopema [Tudaropa Ha bubmmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/

39 IToBTOpEHME: TPUTOHOMETPUS bubnuoreka [IOK
IIPSIMOYI'OJIBHOI'O TPEYTOJIbHUKA https://m.edsoo.ru/

40 CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO bubmmoreka [JOK
napajuieyienuIena https://m.edsoo.ru/

41 Brruncnenue UIMH OTPE3KOB B KyOe U bubmmoreka [JOK
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e https://m.edsoo.ru/
[lepneHMKyIAPHOCTD NPSMOM U

47 mockocty. [Ipru3nak bubnuoreka [IOK
MEPIECHANKYISIPHOCTH MIPSMOU U https://m.edsoo.ru/
IJIOCKOCTH
[lepneHauKyISIpHOCTD NPSMOU U

43 mockocty. [Ipru3nak bubnuoreka [IOK
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U https://m.edsoo.ru/
IJI0CKOCTH
Teopema o cyniecTBOBaHUH U

44 €AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH bubnnoreka [JOK
yepe3 TOYKY IIPOCTPAHCTBA U https://m.edsoo.ru/
MEPIEeHIUKYJIIPHON K IIIOCKOCTH

45 [1110CKOCTH ¥ MEPIIEHIUKYIAPHBIE UM bubnnorexka [JOK
NpsIMbI€ B MHOT'OIpaHHUKaX https://m.edsoo.ru/

46 [limockocTH ¥ EpIEHIUKYJISIPHBIE UM bubnuorexa [JOK
IpsIMBIE B MHOT'OTPaHHHUKAX https://m.edsoo.ru/
[lepnieHIuKynsIp M HAKJIOHHAS.

47 [TocTpoenne nepneHuKyIIsipa U3 TOYKH HA bubmmorexa [TOK

https://m.edsoo.ru/

MIPSIMYIO

48 [TeprienaAMKyYSp U HAKJIOHHAS. bubnmnoreka [JOK
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ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

https://m.edsoo.ru/

49 Teopema 0 TpEX neprneHANKYIIpax bubnnoreka [HOK
(mpsimast 1 oOpaTHasi) https://m.edsoo.ru/
50 Teopema 0 TpEX nepHeHANKYIIApax bubmmoreka [JOK
(npsiMasi u oOpatHas) https://m.edsoo.ru/
51 VYros Mexay CKpelrBaroIuMUCs bubmmoreka [JOK
MPSIMBIMU https://m.edsoo.ru/
[Touck nepreHIuKyIIPHBIX TPSIMBIX C
52 HOMOIIIBIOpHe HCHI}[,I/IKPJHI HI)II:))( bubmorexa HOK
. p yp https://m.edsoo.ru/
MIJIOCKOCTEH
bubmuorexa [JOK
53 OpToroHanbHOE IPOEKTUPOBAHUE
https://m.edsoo.ru/
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,
54 OPaBUILHOU MUPAMHUIBI C IOMOIIBIO Bubmorexa IIOK
p Up https://m.edsoo.ru/
OpPTOTOHAJIBLHOM MPOEKIINH
[Toctpoenue ceuenuii kyoa, MpU3MBI,
55 OpaBUILHOM MUPaMUIBI C IOMOIIBIO Bubmorexa IIOK
p vp https://m.edsoo.ru/
OpPTOTOHAJIBLHON MPOEKIINH
CummeTpus B IpOCTPaHCTBE
P poctp bu6mmoreka [IOK
56 OTHOCHUTEJIBHO IIOCKOCTH. [TnmockocTu
. https://m.edsoo.ru/
CUMMETPUI B MHOTOTPaHHUKAX
57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U bubnnorexa [HOK
IUIOCKOCTH KakK CIIEJICTBUE CHUMMETPHUU https://m.edsoo.ru/
58 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacuér bubnuoreka [IOK
pacCTOAHUM OT TOYKH J0 MIOCKOCTH https://m.edsoo.ru/
59 IIpaBunbHBIE MHOTOTpaHHUKH. Pacyér bubnnorexka [JOK

paCCTOHHI/Iﬁ OT TOYKH JO IIJTTOCKOCTH

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

CriocoObl OIYCTHTD NEPICHIUKYIISAPHI:

bubmuorexa [JOK

60 CUMMETPHUS, CABUT TOUYKHU I10
pHsL, ’ N https://m.edsoo.ru/
napajuieJIbHON IpsIMOU
61 CnBur 1o HenapayIeIbHOU MPSIMOH, bubnnoreka [HOK
W3MEHEHUE PACCTOSHUI https://m.edsoo.ru/
KontponbHas padota "B3anmuoe
. bu6mmoreka [IOK
62 PacIoJIOKEHUE NPSIMBIX U IIJIOCKOCTEN B
" https://m.edsoo.ru/
IIPOCTPAHCTBE
[ToBTOpeHue: yroa Mexay NpsMbIMU Ha
63 IIOCKOCTH, TPUTOHOMETPUS B bubnuorexa [JOK
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpEMaA https://m.edsoo.ru/
KOCHHYCOB
[ToBTOpeHue: yron Mexay
bu6mmoreka [IOK
64 CKPEIIUBAIOIIUMUCS MPSIMBIMU B
https://m.edsoo.ru/
MIPOCTPAHCTBE
65 I'eomerprueckne METObI BBIYUCICHUS bubnnorexa [JOK
yIJjia MeXAy NPSIMBIMUA B MHOTOTPaHHUKAX https://m.edsoo.ru/
66 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX bub6nuoreka [IOK
YIJIOB ABYTPAHHOTIO yriia https://m.edsoo.ru/
67 IlepnennukynsapHsele miockoctd. CBoiicTBa bubnnorexka [JOK
B3aMMHO IEPIEHAUKYIISPHBIX IIIIOCKOCTEN https://m.edsoo.ru/
[Ipu3Hak neprneHuKyIspHOCTH
68 IJTOCKOCTE; TeopeMa 0 MpsiMOM bubnuorexa [JOK
MEepECEUCHUS JBYX IIIOCKOCTEN https://m.edsoo.ru/
NEPIEHIUKYJIAPHBIX TPEThEH INIOCKOCTH
[IpssmoyronbHBIN Napasuienenunesn; Kyo;
. ’ ’ bubmuorexa [JOK
69 MU3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO

mapajjicjacnuicaa

https://m.edsoo.ru/
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TeopeMa 0 1MaroHany NpPsIMOYTOJILHOTO

bubmuorexa [JOK

70 "
MapajuieNIeNUNea U CICICTBUE U3 HEE https://m.edsoo.ru/
CrepeomeTpuuecKke U MpUKIaIHbIC
bu6mmoreka [IOK
71 3a/1auu, CBA3aHHBIE CO B3aUMHBIM
https://m.edsoo.ru/
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH
[ToBTOpEeHME: CKpenMBaOIIUECs MIPSIMbIE
’ Bu6nnoreka LIOK
72 NapajuieJbHbIe INIOCKOCTU B CTAHJAPTHBIX
https://m.edsoo.ru/
MHOT'OTPaHHUKAX
[Tapa napanienbHbIX IUIOCKOCTEN Ha
7 CKPEILLMBAIOIIUXCS NIPSAMBIX, PACCTOSIHUE bubnuorexa [JOK
MEXY CKPELIUBAOIINMUCS MIPSIMBIMU B https://m.edsoo.ru/
MPOCTBIX CUTYaLUsIX
74 Paccrostnue ot TOUKH 10 IIOCKOCTH, bu6mmoreka [IOK
paccTosHuE OT MPSAMOM JI0 TJIOCKOCTH https://m.edsoo.ru/
Beruncnenue paccTosHUNA MEXKIY
bu6mmoreka [JOK
75 CKPEIIMBAIOIIMMUCS MPSIMBIMU C
. https://m.edsoo.ru/
MTOMOIIIBIO IEPIICHAUKYISIPHOMN TNIOCKOCTH
TpéXrpaHHblii yroi, HepaBeHCTBa IS
76 TpexrpaHHbix yrioB. Teopema [ludaropa, bubnuoreka [IOK
TEOPEMBI KOCUHYCOB U CHHYCOB JUIS https://m.edsoo.ru/
TPEXTPAaHHOIO yIJia
77 DneMeHTHI CPepUuIecKOil TeOMETPHH: bubnnoreka [JOK
reo0JIe3M4YeCKue JIMHUMN Ha 3eMIie https://m.edsoo.ru/
73 KonrtponsHast padora "Yrisl u bubnnorexa [HOK
paccrosiHus" https://m.edsoo.ru/
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK bubnmoreka [JOK
1 €ro AJIeMEHTHI" https://m.edsoo.ru/
80 IIupamupa. Buael nupamun. [IpaBunbpHas bubnuoreka [IOK
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nupaMuaa https://m.edsoo.ru/
81 [Tpusma. [Ipsimasi 1 HaKJIOHHAS TPU3MBI. bubnnoreka [HOK
IIpaBunbHas npusma https://m.edsoo.ru/
%) [Ipsimoii napaynenenunen, bubmmoreka [JOK
MPSIMOYTOJIBHBIN TTapajuieenumnes], Kyo https://m.edsoo.ru/
23 Brinyxkiible MHOTOrpanHuku. Teopema bubmmoreka [IOK
Ditnepa https://m.edsoo.ru/
Boinykineie MHOrOrpanHuku. Teopema
84 Diinepa. [IpaBuiibHBIC U TTOJYIPABUIHHBIC bubmmorera LHOK
pa.- 1p yip https://m.edsoo.ru/
MHOTOTPaHHUKH
bubmuorexa [JOK
K "M n
85 OHTpOJIbHAs paboTa "MHOrorpaHHUKHI hitps://m.cdsoo.ru/
26 ITonsiTe BekTOpa HA TIOCKOCTH U B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/
bubmuorexa [JOK
8
7 Cywmma BexTOpOB https://m.edsoo.ru/
bu6mmoreka [JOK
88 P
43HOCTDL BEKTOPOB https://m.edsoo.ru/
bu6mmoreka [JOK
89 IT
paBUIIO MapasuIesieuIe/1a hitps:/m.edsoo.ru/
90 YMHOXEHHE BEeKTOpa Ha YHCIIO bubmmorexa LIOK
https://m.edsoo.ru/
Paznosxenue BekTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JIeKAIIUX B OJHOMN bubmorexa LIOK
POB, - g https://m.edsoo.ru/
TIJIOCKOCTH
bu6nuoreka [JOK
92 CkansipHO€ pou3BeieHne
KAJIAPHOE HPOM3BEACHH https://m.edsoo.ru/
93 Brruncrienune yria Mexay BEKTOpaMu B bubnuorexa [JOK
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IPOCTPAHCTBE https://m.edsoo.ru/
bu6mmoreka [IOK
4 I1 i 1
9 pocTeiiine 3a1a4u ¢ BEKTOpaMU hitps//m.cdsoo.ru/
bubmuorexa [JOK
I1 i 1
95 pocTeiiine 3a1a4u ¢ BEKTOpaMu hitps//m.cdsoo.ru/
N bubmmoreka [JOK
96 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1 hitps://m.cdsoo.ru/
N bubnuorexa [JOK
97 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 hitps-//m.cdsoo.ru/
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 Bubmorexa IIOK
https://m.edsoo.ru/
99 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 Bubmorexa IIOK
https://m.edsoo.ru/
100 O06o0011IeHre U CUCTEMaTU3allisl 3HAHHMA 1 bubmorexa [OK
https://m.edsoo.ru/
bu6mmoreka [JOK
101 )4 1
0 TOroBasi KOHTPOJIbHAs paboTa hitps://m.cdsoo.ru/
102 O0001IeHre 1 cUCTEMaTH3aus 3HAHUH 1 bubmorexa LHOK
https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

| [ToBTOopenue Tembl "KoopanHaTel BEKTOpa | bubnnoreka [HOK
Ha IUIOCKOCTH U B IPOCTpaHCTBE" https://m.edsoo.ru/

) [ToBTOpenue temsl "CkaiispHoe 1 bubnnorexa [HOK
MPOU3BEICHUE BEKTOPOB" https://m.edsoo.ru/

3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1 bubnuoreka [IOK
MEXy BEKTOpaMH B pOCTpaHCTBE" https://m.edsoo.ru/

4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1 bubnnoreka [JOK
MPOXOJISIICH Yepe3 ABE TOUKH" https://m.edsoo.ru/

5 YpaBHEHHE IOCKOCTH, HOpMaJlb, | bubnuorexa [JOK
YpaBHEHHE IIJIOCKOCTH B OTpE3Kax https://m.edsoo.ru/

6 YpaBHEHUE MIJIOCKOCTH, HOPMaJb, | bubnmnoreka [JOK
ypaBHEHUE INIOCKOCTH B OTpE3Kax https://m.edsoo.ru/

7 BexropHoe nmpousseneHne 1 bubmmorexa LIOK
P p A https://m.edsoo.ru/

g JIuneitHble HEPABEHCTBA, JINHEHHOE 1 bub6nuoreka [IOK
IIpOrpaMMHUpPOBAHHE https://m.edsoo.ru/

9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE ] bubnnorexa [JOK
[IPOrpaMMUPOBAHHUE https://m.edsoo.ru/

10 AHaTUTUYECKUE METOBI pacuéTa yria | bubnmoreka [JOK
MEXY IIPSMBIMU B MHOIOTPaHHUKAX https://m.edsoo.ru/

1 AHaIUTUYECKHE METO/IbI pacyéTa yria 1 bubnmnoreka [JOK

MCKAY IJIIOCKOCTSAMU B MHOTOI'pPaHHUKAX

https://m.edsoo.ru/
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12 @dopmysa pacCTOSHUS OT TOUKH J10 bubmmoreka [IOK
IUIOCKOCTH B KOOPJAUHATAX https://m.edsoo.ru/
13 Haxoxnenue pacCTostHUM OT TOYKHU 10 bubnuoreka [IOK
IJIOCKOCTH B KyOe https://m.edsoo.ru/
14 Haxoxnenue paccTostHUi OT TOYKHU 10 bubmmoreka [JOK
IJIOCKOCTH B IIPABUJIBHOM MUpaMu/Ie https://m.edsoo.ru/
15 KonrponsHas pabora "AHanutuueckas bubmmoreka [IOK
reomerpus” https://m.edsoo.ru/
16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE bubnnoreka [JOK
MHOT'OTPaHHUKHU https://m.edsoo.ru/
17 C CTOI CIelO bubmuorexa [JOK
€4EHHs MHOTOTPAaHHUKOB: METOJ CJIE/I0B
P Shae https://m.edsoo.ru/
CeueHMst MHOTOIPaHHUKOB: CTaHIapTHBIE
P P bubmuorexa [JOK
18 IJIOCKOCTH, TIEPECEUEHUS IIPAMBIX U
g https://m.edsoo.ru/
IJI0CKOCTEN
19 [TapatenpHbIe NPSAMBIE U IIJIOCKOCTH: bubnnorexka [JOK
rapaiieabHbIe CEYEHUS https://m.edsoo.ru/
20 [TapamienpHble NpsMBbIE U MIJIOCKOCTH: bubnnorexka [JOK
pacy€r OTHOLIEHUM https://m.edsoo.ru/
[TapannenpHble MPsIMBIE U TUIOCKOCTH:
)1 P P Ao . bubnuoreka [IOK
JIbl MEX/1Y CKpEIUB UMUCS
T Ay cxpettt HI https://m.edsoo.ru/
PSIMBIMU
IlepnieHiuKynsApHBIE IPSIMBIE U
” IJIOCKOCTH: CTaHJApPTHBIE Maphbl bubnuoreka [IOK
MEPIEHIUKYIISIPHBIX IUIOCKOCTEN U https://m.edsoo.ru/
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
” [lepnienquKynspHBIE IPSAMBIE U bubnnorexka [JOK

IUIOCKOCTH: TeopeMa 0 Tpex

https://m.edsoo.ru/
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MEPIEHIUKYIISIPAX

[leprnieniuKynspHBIE MIPSIMbIE U

bu6mmoreka [IOK
24 IJIOCKOCTH: BEIYHUCIICHUS IJINH B
https://m.edsoo.ru/
MHOT'OTpaHHUKAX
[ToBTOpEHME: TUIOIIAAM
25 MHOT'OYTOJILHUKOB, ()OPMYJIBI JJIS Bubmaorexa ITOK
yr N » DOPMY https://m.edsoo.ru/
101 IeH, COOOPaKEHHSI TIOI00MS
[ToBTOpEHME: TUIOIIAAM
26 MHOT'OYTOJIbHUKOB, ()OPMYJIBI JJIS bubmmorexa LOK
yr N » DOPMY https://m.edsoo.ru/
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS
[ToBTOpenue: onaau
27 MHOTOYTOJLHUKOB, ()OPMYJIBI JISI bubmmorera LOK
yr . » DOPMY https://m.edsoo.ru/
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS
IImomanm ceueHWi T MHOTOTPAHHHUKOB:
N P bubmuorexa [JOK
28 IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
https://m.edsoo.ru/
Y4acTH, COOOpaKeHUs MOJ00Us
[Inomanu ceyeHnii MHOTOrpaHHUKOB:
N bubmuorexa [JOK
29 IJIOIIA 1M TOBEPXHOCTEN, pa3pe3aHus Ha
https://m.edsoo.ru/
Y4acTH, COOOpaKEeHUs MOA00Us
KountpoasHas padora "[loBTOpeHue:
P P P bu6mmoreka [IOK
30 MHOTOI'PAHHUKH, CEUEHUS
" https://m.edsoo.ru/
MHOT'OTPaHHUKOB
31 O06bEM Tena. O6beM MPSIMOYTOIBLHOTO bubnuorexa [JOK
rapajuiesenunena https://m.edsoo.ru/
0 3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType bubnmoreka [JOK
Ky0a; O TpUCEKIIUU yTiia https://m.edsoo.ru/
3 CrepeomeTpHuuecKue 3aJauu, CBSI3aHHbIE C bubnuoteka [JOK

00BEMOM MPSIMOYTOJIBLHOTO

https://m.edsoo.ru/
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napajijiejacnuicaa

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C

N bu6mmoreka [IOK
34 BBIUUCIIEHEM 00BbEMa IPSIMOYTOJIBHOTO
https://m.edsoo.ru/
napajuiesienuneaa
N . bubnnoreka [HOK
35 O0BEM npsAMOi TPU3MBI httos//med 1 /
ps://m.edsoo.ru
36 CrepeoMeTprUeCKHE 3a/1a4H, CBSI3aHHBIE C bubnnoreka [HOK
BBIYMCIICHHEM 00BEMOB TIPSAMOM TIPU3MBI https://m.edsoo.ru/
37 IIpukinaaueie 3a1a4u, CBA3aHHBIE C bu6mmoreka [IOK
00BEMOM TIPSAMON MPU3MBI https://m.edsoo.ru/
Brrauciienne 06EMOB Tell C TOMOIIBIO
N i bu6mmoreka [IOK
38 ornpenenéHHoro uaTerpana. O0bpEm
. https://m.edsoo.ru/
HaKJIOHHOUM MPU3MBbI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
N N bubmuorexa [JOK
39 ornpenenéHHoro uaTerpana. O0bpEm
https://m.edsoo.ru/
MTUPAMU/IBI
40 dopmyna 06béMa nmupamuibl. OTHOIIEHUE bubnnorexka [JOK
00BbEMOB MUPaMHU/J ¢ OOIIUM YIIIOM https://m.edsoo.ru/
41 ®opmyna 00béMa nupamuabl. OTHOIIEHKE bubnnorexka [JOK
00BbEMOB MUPAMHU/J ¢ OOIIUM YIIIOM https://m.edsoo.ru/
4 CrepeomeTpHuuecKkue 3aa4u, CBsI3aHHbBIE C bubnmnoreka [JOK
00BbEMaMK HAKJIIOHHOW MTPU3MBI https://m.edsoo.ru/
43 CrepeomeTpHuuecKkue 3aJauu, CBSI3aHHbIE C bubmuorexa [JOK
00BEMaMU TUPaAMUJIBI https://m.edsoo.ru/
[Tpuknagueie 3agaun mo Teme "OObEMBI
" .. . bu6mmoreka [IOK
44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN
https://m.edsoo.ru/
MIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OObEMBI bu6mmoreka [IOK
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Ten", CBsA3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

https://m.edsoo.ru/

46 [Ipumenenne 00bEMOB. Briuncnenune bubnnoreka [HOK
paccTostHusA 10 NIIOCKOCTH https://m.edsoo.ru/
47 KonTponbhas padora "O6bém bubmmoreka [JOK
MHOTOIpaHHuKa" https://m.edsoo.ru/
Hunuuapuyeckas HOBEPXHOCTh
48 o0pasyromue HIuH qucxoﬁ’ bubmmorexa [IOK
pasyro P https://m.edsoo.ru/
MMOBEPXHOCTHU
49 Humuaap. [pssmoit KpyroBOM HUIUHAIDP. bubnnoreka [JOK
[1nomane MOBEpXHOCTH HUIUHAPA https://m.edsoo.ru/
50 Konunyeckas moBepxHOCTh, 00pa3yroriue bubnuorexa [JOK
KOHMYECKOU nmoBepxHocTu. Konyc https://m.edsoo.ru/
51 CeueHue KOHYCa TUIOCKOCTHIO, bubnuorexa [JOK
MapajieIbHOM IJIOCKOCTH OCHOBAHUSA https://m.edsoo.ru/
5 VYceuénnsiit konyc. M3o0paxenue bubnnoreka [JOK
KOHYCOB M YCEYEHHBIX KOHYCOB https://m.edsoo.ru/
53 [Tnomaas 60KOBOM MOBEPXHOCTH U bubnuotexa [JOK
IIOJIHOY ITOBEPXHOCTU KOHYCa https://m.edsoo.ru/
54 [Tnomans 60KOBOI MOBEPXHOCTH U bubnuotexa [JOK
MMOJTHOM MTOBEPXHOCTU KOHYCA https://m.edsoo.ru/
CrepeomeTpuueckue 3aauu Ha
bu6mmoreka [IOK
55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
. https://m.edsoo.ru/
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha
bu6nuoreka [JOK
56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
. https://m.edsoo.ru/
MOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa
57 [Ipuknagseie 3a1a4n, CBI3aHHBIE C bu6mmoreka [IOK

MUJIMHAPOM

https://m.edsoo.ru/
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58 [Ipuknansble 3a1a4u, CBSI3aHHBIE C bubmmoreka [IOK
IWIUHIPOM https://m.edsoo.ru/
bubmuorexa [JOK
59 Cdepa u ma
Pep P https://m.edsoo.ru/
[Tepeceuenue chepsr u mapa c
bubmuorexa [JOK
60 tockocThio. Kacanue mapa u chepbl
https://m.edsoo.ru/
IJIOCKOCTRIO. Bu 1 n300paxenHue mapa
[Tepeceuenue chepsl u mapa c
bubmuorexa [JOK
61 mockocThio. Kacanue mapa u cdepsl
https://m.edsoo.ru/
IJIOCKOCTHI0. By 1 n3o0pakenue mapa
6 VYpasuenue chepsl. [Lnomans chepsr u eé bubnnoreka [JOK
yacTei https://m.edsoo.ru/
bu6mmoreka [IOK
63 CummeTtpus cdepsl U mapa
P Pep P https://m.edsoo.ru/
CrepeomeTpuueckue 3aauu Ha
64 JI0Ka3aTeJbCTBO U BEIUMCIICHHE, bu6mmoreka [IOK
CBSI3aHHBIE CO CEPOH U MIapoM, https://m.edsoo.ru/
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO
CrepeomeTpuueckue 3aa4 Ha
65 JI0Ka3aTeJbCTBO U BEIUMCIICHHE, bu6mmoreka [IOK
CBSI3aHHBIE CO CEPOH U MIapoM, https://m.edsoo.ru/
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO
66 [IpukitagHble 3a1a4m, CBSI3aHHBIE CO bubnnorexka [JOK
cdepoit u mapom https://m.edsoo.ru/
[ToBTOpEHME: OKPYKHOCTH HA TUNIOCKOCTH
P Py ’ Bbubmoreka LIOK
67 BBIUMCIICHHS B OKPYKHOCTH, CTAHIAPTHBIE
https://m.edsoo.ru/
noaoous
68 Paznuunble KOMOMHAIIMY TEJ BpaIlEHUs U bubnuoreka [IOK
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MHOTOTPAHHHUKOB https://m.edsoo.ru/
69 3agaum o Teme "Tena 1 MOBEpXHOCTH bu6mmoreka [IOK
BparuieHus" https://m.edsoo.ru/
70 3agaum o Teme ""Tena ¥ MOBEpXHOCTH bubmuorexa [JOK
BpaiieHus" https://m.edsoo.ru/
- Konrponsnas padora "Tena u bubmmoreka [IOK
IIOBEPXHOCTHU BpaleHus" https://m.edsoo.ru/
7 O6béM mumuHapa. Teopema 06 00bEMe bubnnoreka [JOK
MPSAMOTO LHWJIMHIpA https://m.edsoo.ru/
Brruncnenne 00bEMOB Tel ¢ TOMOIIBIO
R R bu6mmoreka [IOK
73 onpeaenéHHoro uurerpana. O0béM
https://m.edsoo.ru/
KOHYca
74 [Tmomaau 60KOBOM M MOJTHOM bu6mmoreka [IOK
IOBEPXHOCTH KOHYCA https://m.edsoo.ru/
CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
75 BBIUHCIICHHEM 00bEMOB ITUITMH IpA bubmorexa HOK
1 7pa, https://m.edsoo.ru/
KOHYyca
76 [Tpuknaaneie 3agauu no reMe "OO0bEMBI U bub6nuoreka [IOK
IJI0ILA I TOBEpXHOCTEN Ten" https://m.edsoo.ru/
O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 06wéme mapa. [1nomans
77 cdepol. CTepeomeTprudecKue 3a1auu, bubnuotexa [JOK
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB https://m.edsoo.ru/
iapa, mapoBOro CETMEHTa U MIapOBOT0
CeKTopa
ITpuxnagaele 3agaun mo teMe "OO0bBEMBI
P " N bubnuoteka [JOK
78 Ten", CBA3aHHBIE C 00BEMOM IIapa U

iomaabio ceprbl. COOTHOMICHUS MEXKITY

https://m.edsoo.ru/
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IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMHU
MOIOOHBIX Tel

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.

bubmuorexa [JOK

79 CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
P P .. ’ . https://m.edsoo.ru/
BBIYHCIICHHEM 00BbEMOB TEIl U TUIOIIA e
MOBEPXHOCTEM
20 KonTponbnas padota "[1nomanu bubnuoreka [IOK
MTOBEPXHOCTU U 00BbEMBI KPYIJIbIX Te" https://m.edsoo.ru/
JIBmxenus npoctpancTsa. OToOpaskeHusl.
81 JIBrokeHus u paBeHCTBO duryp. Oo6mme Bubmorexa IIOK
N p N M https://m.edsoo.ru/
CBOMCTBA JBUKECHHI
Bupl nBukeHuil: napamuiebHbII
%) IIEPEHOC, LEHTPAJIbHAS CUMMETPUS, bubnuorexa [JOK
3epKaJbHasi CHMMETPUSA, IIOBOPOT BOKPYT https://m.edsoo.ru/
psAMON
23 [Ipeo6pa3zoBanus nogobus. [psmas u bubnnorexka [JOK
cdepa Ditnepa https://m.edsoo.ru/
84 ['eomeTpuueckue 3a1a4n Ha MPUMEHEHHE bu6mmoreka [JOK
JBHUKCHUSA https://m.edsoo.ru/
85 KonTtponbHas pabora "BekTops! B bubnnorexka [JOK
npocTpaHcTae” https://m.edsoo.ru/
O6o061matomiee nopropenue 11 noustuii u
MeToA0B Kypca reomerpun 10—11
P P N bubmuorexa [JOK
86 KJIACCOB, CUCTEMATU3aIUsl 3HAHUI:
" . https://m.edsoo.ru/
[TapaniaensHOCTh MPSMBIX U MIOCKOCTEN
B ITpocTpaHcTBE"
87 O6o0maromiee moBTopeHue 11 moHITHI 1 bubnuoteka [JOK
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MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"BekTopsbl B npocTpaHcTBe"

https://m.edsoo.ru/

O6o06maromee nosropenue 11 noHsATUH U
MeTOoJ10B Kypca reomerpun 10—-11

bubmuorexa [JOK

88 .
KJIACCOB, CUCTEMAaTHU3alUsl 3HAHUM https://m.edsoo.ru/
"BekTopsbl B npocTpaHcTBe"
O6o6matomee nmopropenue 11 nonsTuii u
29 MeTOoJ10B Kypca reomerpuun 10—-11 bubnuoreka [IOK
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI: https://m.edsoo.ru/
"O6beM MHOTOTpaHHUKA"
O6o06maromee moBTopeHue 11 MoOHITHI 1
90 MeTOoJ10B Kypca reomerpuun 10—-11 bubnuoreka [IOK
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWI: https://m.edsoo.ru/
"O6beM MHOTOTpaHHUKA"
Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10—-11
. bubmuorexa [JOK
91 KJIACCOB, CUCTEMATH3aLIMs 3HAHMIA:
" . https://m.edsoo.ru/
[Tnomany moBepXHOCTU U 0OBEMBI
KpyTribIX Ten"
Oo6o06muaromiee noropenue 11 noHATUH U
MeTOoJI0B Kypca reometpun 1011
. bubmuorexa [JOK
92 KJIACCOB, CUCTEMATH3aLIMsI 3HAHMIA:
" . https://m.edsoo.ru/
[Tmomany moBepXHOCTH U OOBEMBI
KpyrJbix ten"
bubnmoreka [JOK
93 WroroBas koHTpoJsibHAs paboTa 1
https://m.edsoo.ru/
bubnuorexa [JOK
94 WroroBas koHTpoJsibHAs paboTa I

https://m.edsoo.ru/
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[ToBTOpeHUEe, 0600IICHNE 1

bubmuorexa [JOK

93 cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/
Hcropus pasBUTHS CTEPEOMETPUM KaK

96 HayKU U €€ pojib B Pa3BUTUHU bubnuoreka [IOK
COBPEMEHHBIX UHKEHEPHBIX U https://m.edsoo.ru/
KOMIIBIOTEPHBIX TEXHOJOTUI
HcTopus pa3BUTHSA CTEPEOMETPUH KaK

97 HayKU U €€ pojb B PA3BUTHHU bubnuoreka [IOK
COBPEMEHHBIX HHIKECHEPHBIX U https://m.edsoo.ru/
KOMIIBIOTEPHBIX TEXHOJOTUI
Hcropus pa3BUTHS CTEPEOMETPUH KaK

08 HAYKH U €€ pPOJIb B pa3BUTUHU bubnnoreka [JOK
COBPEMEHHBIX HHIKEHEPHBIX U https://m.edsoo.ru/
KOMIIBIOTEPHBIX TEXHOJOTUI
Hcropus pa3BUTHS CTEPEOMETPUH KaK

99 HayKH U €€ poJib B pa3BUTHH bub6nuoreka [IOK
COBPEMEHHBIX HHIKEHEPHBIX U https://m.edsoo.ru/
KOMITBIOTEPHBIX TEXHOJOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK

100 HayKH U €€ poJib B pa3BUTHH bubnuoreka [IOK
COBPEMEHHBIX HHIKEHEPHBIX U https://m.edsoo.ru/
KOMITBIOTEPHBIX TEXHOJOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK

101 HayKU U €€ pojib B Pa3BUTUHU bubnnorexa [JOK
COBPEMEHHBIX HHKEHEPHBIX U https://m.edsoo.ru/
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPUH KaK

102 HayKU U €€ pojib B PA3BUTUHU bubmmorexa [OK

COBPCMCHHBIX NHKCHCPHLIX U

https://m.edsoo.ru/
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KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa u Hadaisa MaTeMaTHIEeCKOTO aHAJIN3a, TEOMETPHSL.
['eometpus, 10-11 kmaccwl/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

rosuchebnik.ru

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

https://m.edsoo.ru/
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MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHHMCTEpPCTBO 00PA30BAHUS, HAYKH U MOJIOJEKHOM MOJTUTUKH
Kpacnongapckoro kpas
aJIMUHUCTPAUMS MYHHIHMIIAJIBLHOT0 00pa3oBaHusi ropoackoi okpyr Coun

Kpacnonapckoro kpasi

COII Ne100
PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
PykoBogurens MO 3am.upekropa mo YMP  Jlupektop

PruibkoBa H.B. NBanyenxo O. B. IInnssesa C. A.
[Tporoxon Ne 1 ot «28» [Iporokon Ne 1 ot «29» [Ipukaz Ne 705 ot «29»
asrycra 2023 r. asrycra 2023 r. asrycra 2023 r.
PABOYASA ITPOT'PAMMA
(ID 3030989)

yueOHoro npeamera « BeposiTHOCTb U CTATUCTHKA. YTJIy0JIEeHHbIN YPOBEHb)»

it ooyuatomuxcs 10-11 kmaccos



MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
MIOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3Y4YEHUS! CIy4YalHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNPEJCTaBICHUS OO0YyYalolUXCsi O METOJax  HCCIIEIOBAHMS
U3MEHYMBOTO MHpPA, pPaA3BUBACTCA IMOHMMAaHWE 3HAYMMOCTH W  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanve y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEICTABICHUN O CIIyYalHBIX BEJIMYMHAX U B3aMMOCBS3SIX MEXIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee yOoTpeOUTEIbHBIX U OOIIUX MaTEeMAaTUUYECKUX MOJIETISX, UCTIOIb3YEMBIX
JUISL  ONMKMCAHUS  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3M4HbIE POJiIa W3MEPEHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIsSeTcs 0a30i i1 OCBOSCHHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MHXEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHanu3a OONbIIMX JMaHHBIX. lleHTpanbHYIO YacTh Y4eOHOro Kypca 3aHUMaeT
oOCyXXJIeHHE 3aKOHa OOJBIMX 4YHucel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIECKyt0 (opMalIh3aIuio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE
coniepkatenbubie TUHUHN: «CiaydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaia JTaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4UeOHBIX
KYpPCOB.

Conepxanve mmaNH «CioydaliHble COOBITHSI W BEPOSITHOCTH»  CITYXKHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSTHOCTEH
MEXK/ly 3HAUCHHUSIMHU CIyYaHBIX BEJUYHMH. BakHYI0 4acTh B 3TOI CONEpPKATEIBHOM
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMAaHUE OOY4YalOIIMXCS Ha ONHCAHUM MU
U3YYEHUU CITyYalHBIX SBJICHUN C MOMOILBIO HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMU U OINHCAHUE JTOM CBSI3U C IOMOIIBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOUX B €UHUIY BpeMeHHU. O3HAKOMIIEHHE C paclpeeIeHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposSTHOCTh W CTaTHUCTHKAa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DIIEMEHTApPHBIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHue, 00beIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditiepa. @opMyiia CI0KEHHS BEPOSITHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHou BeposatHocTu. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi HezaBUCHMBIX ucnbiTaHud beprymm. CnyuaitHelii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHue JBYyX CIy4alHbIX BeaMuMH. HezaBucumele
CIIy4allHbIEC BEJIUYUHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesieHHs]).
[Ipumepsl TMpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
MateMatnyeckoe oxugaHue OMHApHOW Ciay4yallHON BeNMMYMHBI. MaTteMaThuuecKkoe
OXXMJAHUE CYMMBbI  CIIy4dalHBIX BEJIMYMH. MaTeMaTuyeckoe  OKHUIaHUe
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydailHON BeMMYMHBL. MaTeMaTrudeckoe
OKUJAHHUE IIPOU3BEACHUSA M JUCHEPCUsS CYMMbI HE3aBUCUMBIX CIIyYaWHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacupeneneHus.



HepasenctBo YeoOniméBa. Teopema UedniméBa. Teopema bepnymmu. 3akon
Oonpmimx  uucen.  BwiOopounslii  Mmerox  uwccnenoBaHui.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSATHOCTU pacnpenesieHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0KA3aTeNbHOIO pacnpeesieHus, (yHKIUS IIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3a;auw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMeCTHble  HAOMIOJEHHMS JABYX  BeIMYMH. BbpIOOpOYHBIN
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karollel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKON IesSTEIBHOCTH, STanoB €
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(]UKaIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBAaTh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTalN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3a7auu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€Jdb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, UUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE CIydailHOe COOBITHE (DJIIEMEHTAPHBIN MCXO])
CIIy4yalHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POpMYyIHUPOBATh COOBITHS: MEpEceUeHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJOXKHOE JAaHHOMY, MCHOJB30BaTh JUArpPaMMBbl
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



OMEpUpPOBATh  TOHSATUAMH:  YCIOBHAasi  BEPOSITHOCTb,  YMHOXEHUE
BEPOSTHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYYaHOrO SKCIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTH COOBITHM C TIOMOIIBI0 TIpaBWja YMHOXXCHHS, JepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OpraHU3alMy CIy4YailHOTO AKCIIEPUMEHTA;

MPUMEHSITh HM3Y4YCHHbIE KOMOMHATOPHBIE (DOPMyNbl ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  OMNBIT
(uctipITaHuE), ycrnex M HeyJauda, He3aBHUCUMBIC HUCIBITAHUSA, CEpUsl HCIBITAaHUH,
HaXOJUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUM O MEPBOro ycmexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATh MOHATUSMHM: CIydailHas BEJIIMUMHA, PACIPE/ICIICHHUE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeeliCHHE.

K koniry 11 kiacca oOyyaromuics HayquTCs:

ONEPHUPOBATH TOHSITUSMU: COBMECTHOE paCIpeeNCHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BaTh TAO0JIUILy COBMECTHOTO PACHPEENCHUs JBYX CIydalHBIX
BEJIMUMH JUIS BBIACJIICHUS PACHPEACIICHUS KaXJIO0W BEIUYUHBI, OIpeJeiIeHuUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXKHMJIAHUS CITydailHOM
BEITMYMHBI (pacnpenesieHus), TPUMEHSITh CBONCTBA MAaTEeMaTHUYECKOTO OXKUJAHUS
MpU PEIICHUU 3aJ1ay, BBIYUCISITh MATEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
re€OMETPUYECKOTO pACTIPEICICHHUI;

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TUCIEPCHS, CTAaHAAPTHOE OTKIOHECHUE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYaWHOW BEJIWYHHBI
(pactpenenieHus) MpU PEIICHUM 3aJ]ay, BBIYUCISITH JUCIIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 1 OMHOMHAIBHOTO pacipeae/ICHU;

BBIYUCIISITh BHIOOPOYHBIE XapAaKTEPUCTUKH 110 TAHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTHUKN TEHEPATbHOH COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI W TIPOBEPSITH MPOCTEHUININE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU paclpeacICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsI
pecypcsl
bubmuorexa [JOK
C) 3
JIEMEHTHI TeopuH rpados hitps//m.cdsoo.ru/
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3 bubnuoreka [IOK
BEPOATHOCTH COOBITUI https://m.edsoo.ru/
Onepanuu HaJ MHOKECTBAMU U
coObITusiMu. Clo’keHHEe U YMHOXKEHHUE 5 bubnnoreka [JOK
BEPOSITHOCTEU. Y CIIOBHAsI BEPOSITHOCTb. https://m.edsoo.ru/
HesaBucumplie coObITHs
OneMeHThl KOMOMHATOPUKU 4 1 bubmmorexa [TOK
https://m.edsoo.ru/
Cepuu 11ocie10BaTeIbHbIX UCTIBITAHUH.
Ucnwitanus bepuymmu. CrnyuaiiHsiii BEIOO 5 bubmmorexa [TOK
. PHYJLTH. LI1yH p https://m.edsoo.ru/
13 KOHEUHON COBOKYITHOCTH
Crny4aifHble BEIMYUHBI U paclpeiesIeHUs 14 1 bubmmorexa [TOK
i pactipea https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 3aK0H OOJIBIINX YUCEN 5 bubnmorexa LHOK
https://m.edsoo.ru/
. bubnuoreka [{OK
2 DJIEMEHTHI MATEMATUYECKON CTATUCTUKH 6
https://m.edsoo.ru/
HenpeproiBHBIE ci1ydaliHbIE BETUYUHEBI
3 ( aci F; eJIeHUs) yr?oxasaTenLHoe u 4 bubmmorexa [IOK
pactipelt ’ https://m.edsoo.ru/
HOPMAaJIbHOE pactpeerneHust
bubnuoreka [{OK
4 Pacnpenenenue Ilyaccona 2 hitps//m.cdsoo.ru/
5 CBs13b MEXKIY CIIYYAHBIMHA BEJTMIMHAMUT 6 bubmiorexa LOK
Ay CIyH https://m.edsoo.ru/
6 O0600611IeHNE U CUCTEMATHU3aIMs 3HAHUN 11 1 bubmorexa HOK
https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyectBo yacos DJIEeKTPOHHbIE
JlaTa uudgposbie
Ne ni/m Tema ypoka KonrTpoabubie IlpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/IbHbIE
padoThI padoThI
pecypcsl
I'pad, cBsa3HbI rpad, npeacTaBieHne | bubnnorexa [HJOK
3aJ1a49¥ ¢ MOMOIIBIO Tpada https://m.edsoo.ru/
Crernenb (BaJIGHTHOCTD) BepiinHbL. [1yTh | bubnnoreka [JOK
B rpade. Llenn u nuKIib! https://m.edsoo.ru/
['padsr Ha iockocTH. [epeBo 1 bubnuorexa [JOK
CIIy4allHOTO SKCIIEpUMEHTA https://m.edsoo.ru/
CrnyualiHble S9KCIIEPUMEHTHI (OMBITHI) U
. bubnuotexa [JOK
CIly4aiiHble COOBITUS. DeMEHTapHbIE 1
https://m.edsoo.ru/
cOOBITHSI (MCXObI)
BeposiTHOCTB city4aitHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITaX C | bubnuoreka [IOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHA https://m.edsoo.ru/
COOBITUSMU
BeposiTHOCTB city4aifHOTO COOBITHS.
BepositTHOCTH COOBITHI B OTIBITaX C | bub6nuoreka [IOK
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU https://m.edsoo.ru/
COOBITUSMHU
[lepeceuenue, 00beTMHEHHE MHOXKECTB
. bubmuoreka [JOK
U COOBITHI, TPOTUBOMOJIOKHBIE 1

coObITust. @opMyia CI0KEHUS

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

BEPOSATHOCTEM

VYcnoBHas BEpOSTHOCTh. Y MHOKEHHUE

bu6mmoreka [IOK

8 BeposATHOCTEW. PopMysa yCIOBHON
P pMyTay https://m.edsoo.ru/
BEPOSITHOCTH
YcnoBHas BEpOSITHOCTh. Y MHOKEHUE
9 BeposiTHOCTEeN. Dopmysa ycI0BHON bubmmorexa [TOK
P P opMyIa Y https://m.edsoo.ru/
BEPOSITHOCTH
. bubmuorexa [JOK
10 ®opmya NoJHOI BEPOATHOCTHU
https://m.edsoo.ru/
1 ®opmyna baiieca. HezaBucumele bubnnorexa [HOK
COOBITHS https://m.edsoo.ru/
12 KomM6uHnaTopHO€E IpaBUI0 YMHOXKEHHUSL. bubnnorexa [HJOK
[TepecranoBku U akTopHa https://m.edsoo.ru/
13 Yucino coueranuid. TpeyrojibHUK bubnuoreka [IOK
ITackansa https://m.edsoo.ru/
bubnmnoreka [JOK
14 ®opmyna 6unoma HeroToHa i
https://m.edsoo.ru/
Kontponbnas padota Nel: "I'padsr
P P pade, Bbubmmoreka LIOK
15 BEPOSITHOCTH, MHOYKECTBA,
" https://m.edsoo.ru/
KOMOWHATOPHKA
buHapHBIN Cily4aiiHBINA OIBIT
WCIIBITAHUE), YCIIEX U HeyJaya.
( )y Y bubnmoreka [IOK
16 He3saBucumsle ucnbitanus. Cepus
. https://m.edsoo.ru/
HE3aBUCUMBIX UCTIBITAHUHN 710 IEPBOTO
ycmexa
17 Cepust HE3aBUCUMBIX UCIIBITAHUM 10 bubnuorexa [JOK
IIEPBOTO ycrexa https://m.edsoo.ru/
18 Cepust HE3aBUCUMBIX HCTIBITAHUN bubnuoteka [JOK



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

bepnymum

https://m.edsoo.ru/

19 Ciy4aifHbIi BBIOOp M3 KOHEUHOU bubnnoreka [HOK
COBOKYITHOCTH https://m.edsoo.ru/
20 [TpakTrueckas padoTta ¢ bubmmoreka [JOK
HCITOJIb30BaHHUEM JJICKTPOHHBIX TaOJIHUI https://m.edsoo.ru/
Cnyuaiinas BennuuHa. Pacnipenenenue
21 BeposATHOCTEN. J{narpamma bubmmorexa [IOK
P ) P https://m.edsoo.ru/
pacnpeneneHus
Onepauuu Haj cay4ailHBIMU
22 BemyuHaMu. IIpuMeps! pacpeneiicHui bubnnorexa LIOK
P . pbl pactip ' https://m.edsoo.ru/
bunapnas ciydaitHas BeJIuYrHa
3 ['eoMeTpuueckoe pacnpeaeicHue. bubnnoreka [JOK
buHoMmmaneHOE pacripeneneHue https://m.edsoo.ru/
MareMaTtnueckoe 0)KMIaHNE CIIy9alHON
bu6mmoreka [IOK
24 BenMYMHBL. COBMECTHOE pacipesiesieHue
. https://m.edsoo.ru/
JIBYX CIy4aillHbIX BEJIUYHUH
HesaBucumple ciyyaiiHble BEJTMYUHBI.
)5 CBoiicTBa MaTEMATUYECKOTO OXKHIAHHS. bubnuotexa [JOK
Marematuueckoe 0Xku1anue OUHapHOM https://m.edsoo.ru/
CIIy4yallHO! BEIUYMHBI
Marematrnueckoe OKuaaHue
bu6mmoreka [JOK
26 T€OMETPUUYECKOT0 U ONHOMHUATBLHOTO
. https://m.edsoo.ru/
pacrpeeneHui
27 Jucnepcus u cTaHIapTHOE OTKIIOHEHUE bubmmorexa [TOK
p P https://m.edsoo.ru/
)3 Hucniepcust OMHApHOW CTy4aiHOM bubnmoreka [JOK
Benu4YrHBL. CBOMCTBA AUCTIEPCUH https://m.edsoo.ru/
29 MaremaTruecKkoe OKUJaHUE bubmuoreka [JOK
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MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBIX CﬂyqaﬁHLIX BCJIIMYHH

https://m.edsoo.ru/

30

31

32

33

34

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHUII
Jucriepcust OMHOMHAIBHOTO
pacnpenenenus. [Ipaktuueckas padoTa ¢
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TAOJIHUIL

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

Kontponbnas padorta Ne2: "Hcnbitanus
bepnysum. CiryyaiiHple BETUYHUHBI U
pacrnpeneneHus"

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bubmuorexa [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
HepasenctBo YeoOrniera. Teopema
bu6mmoreka [IOK
1 Yeorimesa. Teopema beprymu. 3akon 1
https://m.edsoo.ru/
OOJIBIIINX YHUCEI
HepasenctBo YeoOrnimera. Teopema
bu6mmoreka [IOK
2 YeoOnimena. Teopema bepuymmu. 3akon 1
https://m.edsoo.ru/
OOJIBIIINX YHUCEIT
Hepasencto Yebbimena. Teopema
bu6mmoreka [IOK
3 Yeorrmesa. Teopema bepryiu. 3akoH 1
https://m.edsoo.ru/
OOJIBIIINX YHUCEIT
. . bubnuotexa [JOK
4 Br100opouHBIif METO ICCIIEIOBAHUIMA 1
https://m.edsoo.ru/
5 [IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM | bubnnorexka [JOK
AJIIEKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/
['enepanbHas COBOKYIHOCTh U Clly4aiiHast
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
6 xapakrepuctukamMu. OIleHKa CpETHETO U 1 bubnnorexa LIOK
p P o p https://m.edsoo.ru/
JIUCTIEPCUU TEHEPATLHON COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOYHBIX XapaKTEPUCTUK
I'enepanibHast COBOKYITHOCTD U CiIy4aiiHas
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
bu6nuoreka [JOK
7 xapakrepuctukamu. O1eHKa CPeTHETO 1 1

JIUCIIEPCUU TEHEPATIbLHOM COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

https://m.edsoo.ru/
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OrneHnBaHue BEPOATHOCTEH COOBITUI TTO

bubmuorexa [JOK

8
BBIOOpKE https://m.edsoo.ru/
Craructuueckas runoresa. [Ipoepka
N . bu6mmoreka [IOK
9 MPOCTEUIINX TUIIOTE3 C MOMOIIbIO CBONCTB
. https://m.edsoo.ru/
M3YYEHHBIX pacnpeieeHui
Cratuctuueckas runoresa. [Iposepka
. . bu6mmoreka [IOK
10 MPOCTEHIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
. https://m.edsoo.ru/
M3YYEHHBIX pacnpeeneHui
1 [TpakTrueckas paboTa ¢ UCIOJIb30BaHUEM bubnuorexa [JOK
3JICKTPOHHBIX TAOJIUII https://m.edsoo.ru/
[IpuMepr! HePEPBIBHBIX CIIyYanHbIX
12 BeJIM4uH. OyHKIOUS IIOTHOCTHA bubmmorexa LOK
oIH https://m.edsoo.ru/
BEPOATHOCTH
PaBromepHoOe pacnpenenenue. Ipumepst
13 3ajad, I pI/IBOIlI;HII/I)I: K HOKaBaTeJHIjHOMp hK bubnnorexa LIOK
> 1P Y https://m.edsoo.ru/
HOPMaJILHOMY pacIpeeICHUsIM
14 @yHKIMS INIOTHOCTH BEPOSITHOCTH bub6nuoreka [IOK
[I0Ka3aTeJIbHOT'O pacCIpeacICHUs https://m.edsoo.ru/
15 DyYHKIUSA INIOTHOCTU BEPOATHOCTH bu6mmoreka [IOK
HOPMAaJILHOT'O pacIpeneseHus https://m.edsoo.ru/
IlociiemoBaTeIbHOCTE OMHOYHEIX
. bubmuorexa [JOK
16 He3aBUCHUMBIX coObITHil. [Tpumep 3anaun,
. https://m.edsoo.ru/
NpUBOAAIICH K pactpeneneHuto [lyaccona
17 [IpakTuueckas paboTa ¢ UCIOIB30BaHUEM bubnuoreka [IOK
AJIEKTPOHHBIX TAOJIUII https://m.edsoo.ru/
13 KoBapuanus 1Byx ciay4yailHbIX BEIUYMH. bubnnorexa [JOK
Koaddunment koppensimu https://m.edsoo.ru/
19 CoBMecTHBIC HAOTIOJICHUS IBYX BEJTUYUH bu6mmoreka [IOK
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N bubmmoreka [JOK
20 Br160opounbIii KOA()PHUITUEHT KOPPEIIALHH hitps://m.edsoo.ru/
)1 Paznuune Mexay TMHEHHOMN CBA3BIO U bubmmoreka [JOK
MIPUYMHHO-CIICJICTBEHHOMN CBSI3bIO https://m.edsoo.ru/
. bubmmoreka [JOK
22 JIunelinas perpeccus hitps://m.cdsoo.ru/
” [IpakTrueckast paboTa ¢ HCIOIB30BAaHHEM bubnnorexa [HOK
3JICKTPOHHBIX TAOJIUII https://m.edsoo.ru/
[IpencraBieHue JaHHBIX C TIOMOILIBIO
24 Tap6Jmu U JarpaMM, onucaTesbHas bubmmorexa LIOK
https://m.edsoo.ru/
CTaTUCTHKA
’5 OnbIThI ¢ paBHOBO3MOXHBIMHU bubnnoreka [JOK
3JIEMEHTAPHBIMHA COOBITUSIMHU https://m.edsoo.ru/
Boruncnenue BeposiTHOCTEN COOBITUI C bubnnorexa [HOK
26 npUMeHeHHeM GopmyI https://m.edsoo.ru/
Boruncnenue BeposiTHOCTEN COOBITUI C
7 PUMEHEHHEM I'paUUECKUX METOJI0B: bubnnorexka [JOK
KOOpJAWHATHAS NPsiMasi, AEPEBO, https://m.edsoo.ru/
nuarpamma Oitniepa
28 CrnyualiHble BEJIMUMHBI U pacripeieseHUs bubnmorexa LOK
https://m.edsoo.ru/
29 Marematuueckoe 0>KHIaHue CITydaiiHON bubnmnoreka [JOK
BEJIMYNHBI https://m.edsoo.ru/
Marematuueckoe 0XKHIaHUe CIy4aillHOU bubmmoreka [JOK
30 BEJIMYMHBI https://m.edsoo.ru/
31 KonTponbhas pabota: "BepostHOCTS U bubnnorexka [JOK

craTucTuka"

https://m.edsoo.ru/
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Brraucnenue BeposaTHOCTEH COOBITHI C
32 npuMeHeHueM (Gopmyi u rpadgudeckux 1
METO/IOB

bubmuorexa [JOK
https://m.edsoo.ru/

Brraucnenue BeposaTHOCTEH COOBITHIA C
33 npuMeHeHneM GopMyIl U rpaduyecKux 1
METO/I0B

bubmuorexa [JOK
https://m.edsoo.ru/

CiydaiiHble BeIMYMHBI M PACIPE/ICICHHSL.
34 MaremaTnueckoe 0XKHUAaHUEe CIIy4aiiHON 1
BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34

bu6mmoreka [IOK
https://m.edsoo.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Teopus BeposiTHOcTel U cratucTuka. 10-11 kimacest. FO.H. Tropun, A.A.

Makapos, 1.P. Beiconkuii, 1.B. Amenko.-M.:MIITHMO, 2014

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Beposaraocts u ctatuctuka. 10-11 knaccel. [ItanupoBaHue U MpakTUKYM.

bpoackuit N.JI., Memaskuna O.C. [locobue nns yuurens. M

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

https://m.edsoo.ru/
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