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INOACHUTEJIBHASA 3AIIMCKA

VY4eOHbiii Kypc «Anrebpa W Hayajlla MaTeMaTHYECKOTO aHAIN3a» SIBISETCS
OIHUM U3 Hauboyiee 3HAYUMBIX B MPOTrpamMMe CpPEeIHero oOIiero oOpa3oBaHuf,



MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHe4YMBaeT WHCTPYMEHTAIbHYIO 0a3y A
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE W a0CTPAKTHOE MBINIJICHUE O0YyJaroNIMXcs Ha ypOBHE, HEOOXOMMOM
JUIsL OCBOE€HUS MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca OOydaroliMecs OBIIAJIEBaIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoit popme.

VY4eOHbIil Kypc anreOpbl M Hayajl MaTeMaTUYECKOrO aHalu3a 3aKia/bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHAMM (U3MKH, XUMHH, OMOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHUUN Pa3BUTUSI SKOHOMUKHU U OOLLECTBEHHON JKU3HH,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX JIs JajbHeHmero oopa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHue aOCTPakTHBIMU U JIOTMUECKU
CTPOTMMM KOHCTPYKUMSMHU aireOpbl M MaTEMaTH4YECKOTO aHalu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBATb
YTBEPXKACHUS C MOMOINBIO MHAYKIMM U PACCyXKIaTh NEAYKTUBHO, HCIIOJIb30BATh
00001IeHNe W KOHKPETH3alMi0, abCTparupoBaHME M aHAJIOTHIO, (HOpMHpYeT
KpEaTUBHOE U KPUTHUUYECKOE MBIIICHUE.

B xone usyueHus yueOHOro kypca «Anredpa M Hauyalaa MaTeMaTHYECKOTO
aHanm3a» 00ydJarolluecs MOJTy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 3aiad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH peajbHBIX CHUTYyallHi,
UHTEPIPETALIMA  TOJIYYEHHBIX  pPELIEHWH, 3HAKOMATCA €  [pUMEpaMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEMl B MpHUPOAE, HAyKe M MCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHblii Kypc o00janaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBIM peanu3yeTcsl Kak uepe3 Y4eOHbIl Marepual, CIOCOOCTBYIOIIUMA
(OpMUPOBAHNIO HAYYHOI'O MHPOBO33PEHMSI, TaK U 4epe3 CHeUPUKy ydyeOHOH
NESATENIBHOCTH, TpeOyIoleld MpPOJOJDKUTENBHON  KOHUEHTPAllUM BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJTyUYEHHBIH pe3yibTar.

B ocHoBe meToanku 00y4deHus anredpe 1 HayalaM MaTeMaTHYeCKOro aHaInu3a
JICKUT ACSITENbHOCTHBIN MPUHIUI 00YUIESHHS.

B ctpykType yuebHOro Kypca « Anredpa u Hayajla MaTeMaTH4YECKOIO aHATIN3a»
BBIIEJICHBl  CIEAYIOLIUE COJAEp)KATEeIbHO-MeTOoAnYeckue JuHuM: «UYucna u
BbIuncieHus», «OyHkuu u rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaim3a», «MHokecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEP)KATEIbHO-METOJAUYECKHE JIMHUM H3Y4arOTCsl Ha MPOTSIKEHUM JBYX JIET
0o0Oy4eHHUsl Ha YPOBHE CpeIHEro oOUIero 00pa3oBaHusl, ECTECTBEHHO JONOJHASA APYT
Jpyra 1 NOCTENEHHO HAchIasiCh HOBBIMM TEMaMU M pazaenaMu. J{aHHbIN yueOHbIN
KypC SBIISIETCS WHTETPAaTHBHBIM, TOCKOJBKY OOBEIUHSAET B cebe coaepx aHHe



HECKOJIBKMX MaTeMaTHYeCKHX IWCIMIUIAH, TAKUX KakK ajareOpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaJIn3, TEOPHUS MHOKECTB, MaTeMaTHyecKas JIoruka u npyrue. [1o
Mepe TOro Kak 0OydJaroluecs OBJIaJEBAIOT BCE 0oJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX TOCTIEIOBATENBHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHUYECKYI0 MOJENh PpEaTbHOW CHUTyalluH, MPUMEHITh 3HAHUSA,
MOJIyYE€HHBIE TPH M3YYEHHH Y4YeOHOTO Kypca, IJIsl PELICHHUs CaMOCTOSTEIbHO
chopMyTUPOBAaHHOM MaTEeMaTHYECKOW 3aavu, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

ConepxarenpHO-MeTOIMYEeCKast JTUHUS «Uuclia U BBIYUCICHHUS» 3aBepIiacT
¢bopMUpOBaHNE HABBIKOB UCIIOIB30BAHUS ACHUCTBUTEIBHBIX YHCEI, KOTOpOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasosanusi. Ha ypoBHe cpemnero o0iero
oOpa3oBanusi 0coboe BHUMaHue ynemnsieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYUCICHUH, BKIIOYAIONIMX B Ce0S HCIIOJNB30BaHUE Pa3TUIHBIX
dopM 3amucu 4Ymcla, YMEHHE JeNlaTh NPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIC
BBIYHCJICHHSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, PabOTaTh C MaTeMaTHYCSCKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYalOUIMMCS MHOKECTBAa HATYypalbHBIX, IENbIX,
paliOHAIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaXJaoM #3 O3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHBIE €My crenuduueckue 3anadydl W OIepalyu: JeJCHHe HaIeo,
ONEpUPOBAHME OCTAaTKAaMHW HAa MHOXKECTBE II€JIbIX YHCEeT, OCOOble CBOWCTBA
parMoOHAIBHBIX ¥ HUPPAIMOHATIBHBIX YHCEs, apu(METHICCKUE OIepalliy, a TaKXKe
U3BJICUCHUE KOPHS HATYpalbHOW CTETICHH HA MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNTbHOMY PACHIUPEHUIO KpPyra HCIOJIb3YEeMbIX YHUCET U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS IJISl PEIICHUs Pa3IuYHbIX 3a1ad
dbopMupyeTcsi IpeaCcTaBICHUE O €IMHCTBE MAaTeMAaTUKH KaK HAayKd U €€ poiu B
MOCTPOCHUU MOJIETIEH peanibHOr0 MHUpa, HIUPOKO HCHOJIB3YIOTCS O00O0OIIeHHE U
KOHKpETH3aIHS.

Jluaust «YpaBHEHHS U HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSHKECHUH BCETO
oOy4deHHsT Ha ypOBHE CpeAHero oO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3anad. B
pe3ynpTaTe OOYyYaloOlIUEeCs OBJAJEBAIOT PA3IMUYHBIMH METOJAAMH  PELICHHS
palMoOHAaNbHBIX, UPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUYECKUX YypaBHEHHW, HEPaBEHCTB W CHUCTEM, a TakKe 3ajad,
colepkamx mapameTpbl. [lomydyeHHbIE yMEHHUS MIMPOKO HCIONB3YIOTCA TMpHU
UCCIIeIOBaHHH (DYHKITUH C TIOMOIIBIO MPOU3BOJIHOM, NIPH PEMICHUH MPHUKIAIHBIX
3a/la4 U 3a]la4 Ha HaXO)KJIeHHWE HAaMOOJBIINX W HAMMEHBIINX 3HAYCHUN (YHKITUH.
JlanHasi copepxarenbHasi JIMHUS BKIIOYAeT B ce0s Takke (OPMHUPOBAHHE YMEHHIA
BBIMIONHATE  pacuéTtl 1o  QopmyrnaMm, MpeoOpa3oBaHHUS  PAIMOHATBHBIX,
UPPAIMOHATILHBIX W TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKXKe BBIPAKCHHUH,



COJlepKalMX CTerneHu u Jjorapudmel. brnarogaps u3yudeHuio anreOpandecKkoro
MaTepuasa IpOUCXOANT AalibHENIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yYarommxcs, (GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PaCCYKICHHIA,
paboTbl C CHUMBOJIbHBIMU (hOpMamu, TMPEJICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEHN B BUJIE pPAaBEHCTB U HEPABEHCTB. AJireOpa npeaiaraeT 3QdeKTUBHbIC
WHCTPYMEHTHl JUI1 pPELIEHUs IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3azady,
HaIJIsJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK A3bIKAa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKUUM U TpaQuUKU» TECHO
NeperuieTaeTcss ¢ JAPYrUMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHHS MaTepuana. M3yueHne cTerneHHou,
NOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKOB, UCTIOIb30BaHUE (DYHKUMU IS pEelIeHUs 3a7ad U3 IPYruX y4eOHbIX
MPEAMETOB U PEAJTbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAIM30M,
TaKk U C pElIeHHeM YypaBHEHMI U HepaBeHCTB. [Ipu 3TOoM OosbllIOE BHUMAaHUE
ynemnsieTcs: GopMHpOBAaHUIO YMEHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKITY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIEAO0BATh MOJYYCHHbIE (PYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuai 3Toi coiep>KaTeIbHOM JIMHUY HAIEJIeH Ha Pa3BUTHE YMEHUH U
HAaBBIKOB, ITO3BOJISIFOLMX BbIPAYXKaTh 3aBUCUMOCTH MEXKAY BEIMYMHAMHU B PA3IMYHON
dbopme: aHaTUTHYECKOM, Tpaduyeckoii U cioBecHO. Ero n3ydenue cnoco0CTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINUIIEHUS, CIOCOOHOCTH K OOOOIIECHUI0 ¢
KOHKPETHU3AL1H, UCITOIb30BaHUIO AHAJIOTUH.

ConepxarenpHasd nuHus «Havanma mMaremaTH4yeckoro aHajimsa» IO3BOJIAET
CYIIECTBEHHO PACUIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a]ady,
JOCTYIIHBIX 00yYarouuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpauKy CIOXHBIX (DPYHKIMHA, ONpPENeNiaTb HUX HAuWOOJbIINE W HAWMEHBIIHE
3HAYEHHsI, BBIYUCIATH IUIOMAAd (UTYp U OOBEMBI TEN, HaXOIUTh CKOPOCTH U
YCKOpeHHsI TmpoueccoB. JlaHHas colepKaTelabHas JUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIIOCTPOEHUS MATEMAaTHYECKUX MOJENIEN peajabHbIX CHUTYalHl,
II03BOJIAET HAXOAUTh HAWITYYIIIEE PEIIEHUE B IPUKJIIAIHBIX, B TOM YHACJIE COLIMAIBHO-
PKOHOMHUYECKHUX, 33Ja4ax. 3HAaKOMCTBO C OCHOBAaMM MaTE€MaTUYECKOIO aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBLHO-IOTHYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMH pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOydaronuecs y3HatoT O BbIIAOIIMXCA
pe3ysbTarax, MOJYYEHHBIX B XOJ€ pa3BUTUS MAaTEMaTUKH KaK HAyKu, U 00 HX
aBTOpax.

ConepxaTenpbHO-MeTOANYECKast JIMHUS «MHOXKECTBa U JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB U MATEMaTUYECKOM JIOTMKU. TeopeTuko-
MHOKECTBEHHBIE IPEACTABIECHUS POHU3BIBAIOT BECh KypC MIKOJIBHON MaTEMATHKU
U Tpe[jiaraloT HamOoJee YHUBEPCAIbHBIM S3bIK, OOBEIMHSIONIUN BCE pPa3/ieiibl



MaTeMaTUKM M €€ NPWIOKEHUN, OHHM CBS3bIBAIOT pPa3HbIE MaTEMaTUYECKHE
JUCLHMIUIMHBL U WX TPWIOKEHUS B eauHoe uenoe. [loatomy BaxkHO [aTh
BO3MOXXHOCTh 00ydYaromiemycsi MOHHMaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK
COBPEMEHHOM MaTeMaTHWKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKM KakK HayKd CJeAyeT MpU3HaTh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAaHUE OMPEIACIEHHBIM
npaBuWiaM  MOCTPOCHMSI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEMaTUYeCKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
o0yyJaronmxcsi, o3BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, OPMUPYET HABBIKK KPUTHUECKOTO MBILIJICHHUS.

B yue6HOM Kkypce «Anrebpa W Hayala MaTeMAaTUYECKOTO aHAJIN3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYE€CKOIO MOJIEIUPOBAHMS, KOTOPBIE MPU3BAHbBI
crnocoO0cTBOBAaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENeN peabHbIX
CUTyallMii, MCCIEOBaHUS AITHUX MOJEJNed ¢ MNOMOIIbI0 amnmnapara ainreOpel U
MaTEMaTUYECKOro aHalin3a, HWHTEpIpETalMy NOJYYEHHBIX pe3yJbTaToB. Takue
3aJlaHMs BIUIETEHBI B KAXK/BII U3 Pa3Jei0B IPOrPaMMBbl, IIOCKOJIBKY BECh MaTepHAl
y4eOHOro Kypca IIMPOKO HCIOJIb3YETCs I pelieHusl MpUKIaAHbIX 3anad. [lpu
peUIeHUM  pealbHbIX  MPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJIOAATeIbHOCTh, YMEHHME HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000m@aTe W KOHKPETH3UPOBATh  MPOOJIEMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEUICHHUS TPUKIAAHBIX 3a]ad
OpraHu3yeTCs B MPOIlecce U3yUYEeHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hayania
MaTEMaTUYECKOTO aHATIN3ay.

Ha wu3ydenune yueOHOTO Kypca «Anrebpa M Hayajla MaTEeMaTUYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).

["'eoMeTpus siBNIsIeTCA OAHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TaK Kak oOO0EeCleYyMBaeT BO3MOXXHOCTh H3YyUYECHHS JUCLMIUIUH
€CTECTBEHHO-HAYYHON HANpAaBIEHHOCTH M MPEAMETOB T'yMAaHUTApPHOIO IUKIIA.
[TockonpKy TOTHYECKOE MBILIUIEHUE, (POpMHUpyeMOe MPU U3YyYEHUH 00YHarOIIUMUCS
NOHATUHUHBIX OCHOB TE€OMETPUM, IpPH JOKA3aTEIbCTBE TEOPEM M IOCTPOECHUU
LEMOYKH JIOTHUECKUX YTBEPKJICHUN MTPU PEIICHUU T€OMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U ONPOBEPrarb TUIOTE3bl HEMOCPEACTBEHHO UCIOJIBb3YIOTCS MpU
pelleHny 3a7]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTH (PU3NYECKUX 3a/a4.

[lenb ocBoeHus nmporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha yriyOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUIYAIBHBIX CIIOCOOHOCTEN 00yUYaIOIIMXCS TPU U3YUCHUH
r€OMETpUHU, KaK COCTaBIsIOLIEd mpeaMeTHoW obnactu «Marematuka u
uH(popMaTHKa» Yyepe3 odbecrnedeHre BO3MOKHOCTH MPUOOPETEHUSI U UCTIOIb30BaHUS
0osee ri1yOOKMX reéOMETPUUECKUX 3HAHUM U AEUCTBUM, CIIEHU(UIHBIX T€OMETPUH,



¥ HEOOXOAMMBIX JIJISl YCIIEUTHOTO MPOo(ecCHOHaNbHOTO 00pa30BaHusl, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHEIMU 3aladaMyd Kypca TE€OMETPUM Ha YTIyOJIEHHOM YPOBHE,
PACHIMPSIIONIMMU U YCUITMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

paclIMpeHne NPEeACTaBICHU O T€OMETPUH KaK 4YaCTU MHUPOBOU KYJIbTYpHI U
(dbopMupOBaHHE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIIM MHPOM;

dbopMHEpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTYpax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIIONIMX OINHCHIBAaTh WM U3Yy4aTh
pa3HbI€ SBJICHHS OKPYKAIOLIEro MUPA, 3HaHUE MOHATUINHOTO anmnapara o pasieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUu;

dbopMHupoBaHWEe  yMEHHS  BJIAaJ€Th  OCHOBHBIMH  TOHSATHSMH O
MIPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMH CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopMyn M yMeHHE HMX NPUMEHSATh, YMEHHS JO0Ka3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI pEIICHUS 3a]1ay;

dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YePTEXkaxX, MOACIAX U B pealbHOM
MUpPE MHOTOTPaHHUMKU M TeJla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJIEIIN;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH AKCHOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, (POPMUPOBAHUE TMOHUMAHHUSA POJHM AKCUOMATUKU MPHU
IIPOBEJICHUN PACCYKICHUN;

dbopMHEpoBaHUE yMEHUS BIAJETh METOJAMHU JOKA3aTeILCTB W aJITOPUTMOB
pELIEHUs], YMEHHS UX IPUMEHSAThH, TPOBOJANUTH 10KA3ATEIIbHBIE PACCYKACHUS B XO/I€
pELICHUs] CTEPEOMETPUUYECKUX 3alad U 3aad C MNPAKTUYECKUM COJEpPKAHHEM,
dbopMHpoBaHUE MPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTElIbCTB  IPHU
000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKICHUA M POJTM AaKCHOMATHUKH B TIPOBEICHUN
JETYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPILICHCTBOBAHWE WHTEIUIEKTYyalbHbIX M TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBanre (yHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETpPUU:
YMEHUSI PACMO3HABATh TMPOSBICHUS TEOMETPUUYECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEAJbHBIX JKU3HEHHBIX CUTYAlUSAX U NPU U3YYECHUHU JPYTUX
y4e€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICTUPOBAHUSL PEATbHBIX CHUTYallMi, HCCIIEIOBAaHUS MOCTPOCHHBIX MOJEINEH,
WHTEPIPETALNH MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP>KAaTEIbHBIMU JIMHUAMH y4eOHOTOo Kypca «l'eomeTpusi» B
10-11 «xmaccax sBuswoTcs: «lIpsmMble M IUIOCKOCTU B MPOCTPAHCTBE,
«MHuororpannukn», «Tema Bpamenus», «BekTopsl W  KOOpAWHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.



ChopmymupoBanHoe Bo PI'OC COO TpebOoBaHME «yMETh ONEPUPOBATH
MNOHSTUSAMWY, PEJICBAaHTHBIMU T'€OMETPUU HA YTIyOnEHHOM ypoBHE 00ydeHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJIEp)KaTelIbHBIM JHUHHUSIM yueOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUN  pacrmpeaensercs He TOJbKO IO
coJiepKaTeJbHBIM JUHUSAM, HO U 10 rojiaM oOydyeHusi. Copepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OCBoecHHS DenepasbHON paboueit
IpOrpaMMbl, paclpeAeNéHHbIM MO TrojaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKuUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIUITMATIBLHBIM BOIIPOCaM 00yYarouecs
oOpamjaiich ~ HEOJHOKPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSIMU M HaBbIKaMU MOCJEI0BATENLHO U MOCTYATEIbHO, C
cOOJI0ICHHEM MPUHIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUsI BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPHUECKUX MPEJICTaBICHUIM O0YYaroMXCs, paCIIUpsis U YriIyousis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexo K M3y4EHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i auddepeHnmanum  0OydeHUs, TOCTPOCHUS
WUHAMBUAYAIbHBIX 00pa30BaTeNbHBIX MPOrpaMM, O0O0€CeduTh YriyOn&HHOe
U3y4eHHE T€OMETPHUH KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yu€ToM BbIOOpa Oyaymied mpodeccuu, obecrneurBas MPEEMCTBEHHOCTh MEXKTY
o0muM 1 poeccuoHaTEHBIM 00pa30BaHUEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOlIEHHOM YypOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).

Pabouas nmporpamma yue6HOT0 Kypca «BeposiTHOCTh U CTaTUCTUKA» 0a30BOTO
ypoBHs 17151 oOy4qaroruxcst 10 —11 kimaccoB pazpaborana Ha ocHOBe DeepanibHOTO
rOCYJapCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHApPTa CPETHETrO O0IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBISIEMBIX K
MaTEMaTUYeCKOMY O0pa30BaHUIO, M TPaAMIMN POCCHICKOTO 00pa3oBaHUs.
Peanu3zamus nporpaMmbl 00ecTieYMBaET OBJIAJACHNUE KIIOYEBBIMH KOMIIETEHIUSIMH,
COCTaBIISIIOIIMMHU OCHOBY JJII CaMOpa3BUTHUA W HEMPEPBHIBHOTO 0OO0pa30BaHMUA,
LEJIOCTHOCTh OOLIEKYJIBbTYPHOTO, JIMYHOCTHOTO M TI03HABATEIBLHOTO Pa3BUTHSA
JUYHOCTU 00yYarouuxcsl.

VYyebnblii Kypc «BeposiTHOCT M CTaTUCTHKA» 0a30BOr0 YPOBHS SIBISETCS
IPOAOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTo Kypca 0a30BOro ypOBHS
ocHOBHOM mmIkonbl. Kypc mpenHasnaueH st popMHpOBaHUS y OOYyYaromuxcs
CTATUCTUYECKON KYyJIbTYpbl W TIOHUMaHHUS POJM TEOPUH BEPOSTHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3yUYEHUs CIy4alHBbIX COOBITHH, BETUYUH U
npoueccoB. [Ipu u3yueHun kypca oOoramiaroTcs HpPEACTABICHUS YYaIIUXCS O
METOJIaX UCCIIeI0BaHUSI N3BMEHYHUBOTO MHUPA, pPa3BUBAETCS TOHUMAaHNE 3HAYUMOCTHU



U OOUIHOCTM MaTeMAaTHMYECKUX METOJOB IMO3HAHUA KaK HEOThEMJIEMOW YacTd
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS.

CopeprxaHue Kypca HallpaBJi€HO HA 3aKpEIUVIEHUE 3HAHWUMW, MOJYYEHHBIX MPU
U3YYEHUU Kypca OCHOBHOM IIKOJIBI M HA Pa3BUTUE MPEJCTABICHUN O CIIy4alHBIX
BEJIMYMHAX U B3aUMOCBSI3AX MEXly HUMH Ha BaXXHBIX IPUMEPAX, CEOXKEThI KOTOPBIX
NOYEPITHYTHI U3 OKPYKAKOLIEr0 MUpa.

B cooTBeTcTBUM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOTO Kypca
«BepoATHOCTh M CTATUCTUKA» CpPEHEW IIKOJIbI Ha 0a30BOM YPOBHE BbIJECICHBI
CJIeyIOlME OCHOBHBIE coJiepKaTelibHble JMHUU: «CnydallHble COOBITHS U
BEPOSITHOCTUY, «CilyyaliHble BEJIMYMHBI U 3aKOH OOJBIITUX YUCEI.

BaxHyro dyacth Kypca 3aHMMAaeT M3y4YEHHE TI€OMETPUYECKOTO U
OMHOMMAIILHOTO PACTIPEACIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTAMH —
MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PACTIPEIEICHUSIMHU.

Copeprxanue muHuK «CiydaiiHble COOBITHSI U BEPOSITHOCTHY CITY>KHT OCHOBOM
s (GOPMUPOBAHUS TPEICTABICHUNA O PpaCHpPEeICHUH BEPOSTHOCTEH MEXIY
3HAUYCHUSAMH CITy9alHBIX BEJIMYWH, a TaKXKe 3Ta JUHUA HE0OXoauMa Kak 0asza s
U3yYeHHUs 3aKOHa OONBIINX Ynced — PyHAaMEHTATbHOTO 3aKOHA, ICUCTBYIOIIETO B
npUpoze U OOUIECTBE U UMEIOIIETO MaTeMaTuyeckyto ¢popmanuzaiuio. CaM 3aKOH
OONBIIMX YHCEN TMpeAsiaraeTcsi B O3HAKOMUTEIbHOW (opMe C MUHHUMAIbHBIM
UCIIOJIb30BaHUEM MAaTEeMAaTUYECKOTO (opManu3ma.

TeMbl, CBSI3aHHBIE C  HEOPEPHIBHBIMH  CIyYallHbIMM  BEJIIMYUHAMU,
aKLIIEHTUPYIOT BHUMAHHME IIKOJbHUKOB HAa ONUCAHWUM W HU3YYEHUU CIIy4alHBIX
SIBJICHMI C MOMOIIbIO HEMpPepbIBHBIX (PYHKIUN. OCHOBHOE BHUMAHHUE YHENAETCS
MOKa3aTeIbHOMY U HOPMaJIbHOMY paCHpeAesieHUsM, MPU 3TOM MPEeIoaraercs
03HAKOMHTENIbHOE N3YUYEeHHE MaTepuaia 6e3 J0Ka3aTeIbCTB MPUMEHIEMbIX (DaKTOB.

Ha u3yuenue kypca «BeposTHOCTh U CTAaTHCTHKA» HA 0a30BOM yPOBHE OTBOIUTCS
1 yac B HEJIENIO B TEYCHHE KAXKIOT0 ro/1a 00ydeHus1, Bcero 68 y4eOHbBIX 4acoB.



COAEPKAHUE OBYYEHUSA KYPCA «AJITEBPA N HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

10 KITACC

Yucnaa v BBIYMCICHUSA

PannonanbHbie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOLIEHTHI,
OeckoHeuHble MNepuoanueckue apodu. [lpumenenue npoOeld W TPOLIEHTOB st
peleHus NPUKIaaHbIX 3a4a4 U3 Pa3jJIuyHbIX OTPACIEH 3HAHUM U PEATbHOU KU3HH.

JenictButenpHble uuciia. PanuMoHanbHBIE W UMPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue onepaluu ¢ JCUCTBUTENbHBIMM  YMclIaMH.  Mojyib
JNEUCTBUTEILHOTO YUCIA U ero cBoMcTBa. [Ipubmmk€HHbIE BHIYMCIICHMS, TPAaBHUIIa
OKPYIJIEHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenb ¢ uenbiM nokazateneM. bunom Helotona. Hcnosib3oBaHue
MOAXOISIIIEH (POPMBI 3aMKCH ACHCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUYECKUX
3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmMeTnuecknii KOpeHb HATYPaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHb C palMOHAIbHBIM TIOKa3aTeIeM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa norapudma. JlecaruuHble W HaTypalbHbIC
Jorapu(MsbI.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M aPKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxnectBa U TOXIECTBEHHbIE IMpeoOpa3oBaHUsi. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHMs-ciencTBusA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHHUSI MEJIBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHoOrousieHs! ¢ 1iesibiMu Ko3QpuiueHTaMu.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKECHUN, COACPKAIINX CTEIIEHN U KOPHH.

HNppanronanpHbie YpPaBHEHUS. OcHoBHbIE METO/IbI pelIeHus
UppalMOHAIbHBIX YPaBHEHUI.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUU.
[IpeoOpa3zoBanue BeIpaKEHHH, COAEPKAIIUX JIOTAPU(DMBI.
Jlorapudmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI peLIeHUs

JorapupMHUYECKUX ypaBHEHUH.



OcHOBHBIC TPUTOHOMETPUUYECKHE bopMyIIBL. [IpeoOGpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. Pelienne TpuroHoMeTpuyeCcKux ypaBHEHUN.

Pemienne cucreM NMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpeaenuTens MaTpUIbl 2 X2, €ro FEOMETPUYECKU CMBICT U CBOMCTBA,
BBIYMCJIEHUE €0 3HAYEHUs, MPUMEHEHUE OINPEIEIUTENS Il PELICHUS] CUCTEMBI
JMHEMHBIX ypaBHEHUW. PemeHune npukiIagHelX 3aa4 € MOOMONIBIO CHCTEMBI
JIMHEMHBIX YpaBHEHUU. VccienoBanue moCTpOSHHON MOJIENH C MOMOIIBIO MaTPUIL
Y ONIPENCIUTEIECH.

[locTpoeHne MaTeMaTUYECKUX MOJENEH pPEealbHOM CHUTyallMH C MOMOLIBIO
YPaBHEHUN W HEpaBEeHCTB. lIpuMeHeHHEe ypaBHEHHMH M HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHBIX 00J1acTeil HAYKH U pealbHOM KU3HU.

DyHKIUHN U TPAPUKH

OyHKUMs, CcrnocoObl 3amaHus ¢GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnosunus ¢yaknuit. 'padux  dyHkuu. DinemeHTapHbIE MNpeoOpa3oBaHUs
rpadukoB QyHKIIMIA.

OObnacTh ompeneiaeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm yskumm.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE M HEeU€THBIE (yHKIUH. [lepuoanueckue
bynkuuu. IIpoMexxyTkn MOHOTOHHOCTU (GYHKUMUA. MakCUMyMbl U MHHHUMYMBbI
¢bynkuuu. Hanbospiiee 1 HauMeHblee 3HayeHus: QyHKIMHU HAa POMEXYTKE.

Jluneiinas, KBaApaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast QyHKIMS ¢ HATypajbHBIM U 1IEJIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBolcTBa U rpadUK KOPHS N-OM CTENEeHU Kak (yHKIIMU 0OpaTHOMN CTENEeHU
C HATypAJIbHBIM MOKA3aTEJEM.

[TokazarenbHast u norapupmuueckas (yHKIUH, UX CBONCTBA U TpaUKH.
Hcnonp3oBanue rpadukoB GyHKIUHN A peLICHUS] YpaBHEHUIA.

TpuronomeTpuueckass OKpPY>KHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEeHTA.

QDYHKIIMOHAJIbHBIE 3aBUCHMOCTM B pEaJbHBIX MpOLECCAX M SBICHUSX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CIMOCOOBI 3aJaHus MOcieAoBaTelbHOCTEH. MeTon
MaTeMaTUYECKOW MHAYKIUU. MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEI0BATEIILHOCTH.
HcTopusi BOZHMKHOBEHHUS MAaTEMaTHUECKOrO aHalIM3a Kak aHajin3a OECKOHEYHO
MaJbIX.

Apudmernueckas U TeoMeTpruUecKas rnmporpeccu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reOMETpHUUECKOn
nporpeccuu. JIMHENHbIN U SKCIIOHEHIMAIIBHBIN pocT. Hncno e. Dopmyiia CI0KHBIX



MpOLUEHTOB. VICronp30BaHWE MOPOrpecCHM [UIA PELICHHS PEANbHBIX 3a7ad
MPUKIAJHOIO XapaKTepa.

HemnpeprsiBHble (GyHKIHM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBoWcTBa (QYHKIMM HENPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEpPBAJIOB [UJIsl PELICHUS HEPABEHCTB. l[IprMeHEeHHe CBOWCTB HENPEPBIBHBIX
GbyHKIMI 1715 penieHust 3aaa4.

[lepBas u BTOpast mpousBoaHbIe PyHKIMU. ONpeaeeHne, reoOMEeTPUIECKUN 1
(bu3nYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTebHON K Ipa@uKy QyHKIIUH.

[IpousBoanbie  3nemeHTapHblX  ¢QyHkuud.  IIpousBomHass ~ CyMMBl,
MPOU3BEJICHUS, YACTHOT'O U KOMITO3UIIMK (PYyHKIIUH.

MHo:xecTBa M JIOTHKA

MHOK€eCTBO, Omepauyu HaJ MHOXKECTBAMM W HMX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOKECTBEHHOTO — amnmapara s
ONMCAHUs PEAbHBIX MPOLECCOB WM SABJICHUW, NPU PEIICHUH 3a7ad W3 JAPYTruX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MAaTEMaTHYECKOTO OOBEKTa, CIECACTBUE,
JI0KAa3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHUSI.

11 KIIACC

Yucna v BBIYMCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yucel, HanOonpuii oOmuii nemurens (mainee — HOJl) m HamMenbInee oOmee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinuaa i permenus
3a7a4 B LEJbIX YUCIAX.

KommnekcHble uucna. AnreOpandeckas U TpUTOHOMETpUYeckas (OpMbI
3aMiCH KOMIUIEKCHOTO 4YHCia. Apu(METHUECKHe OIepanud ¢ KOMIUICKCHBIMU
yuciaamu. M3o0pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN ISl PEIIeHHs] PU3NYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIE/ICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoOMETpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelIbHbIX U  JIOrapuPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS] UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.



YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpuMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX
3a]a4 1 33/1a4 U3 pa3IMYHbIX 00JacTell HAYKU U peajbHON KU3HU, HHTEpPIpeTalus
MOJIYYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPuKHU

I'paduk xommozunmu QyHkumii. ['eomerpuueckne 00pa3bl ypaBHEHHHA H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue QyHKIIMU, UX CBOMCTBA U IPAPUKHU.

['padrueckne meronbl pelieHHs ypaBHEHMM U HepaBeHCTB. ['paduueckue
METO/bI PEIICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB (yHKUMNA U1 HCCIAENOBAHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUH 3aJad U3 APYTUX Y4eOHbIX
MIPEAMETOB U PEATbHOMN KU3HMU.

Havaja MaTeMaTH4ecKoOro aHajimn3a

[TpumeHeHne MPOU3BOIHON K MCCIENOBaHUIO (QYHKIMII HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxxnenne HanbobIiero 1 HAMMEHbIIEro 3HaU€HU N HeNmpephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpuMeHeHnEe TPOU3BOJHOM I HAXOXKACHUS HAWJIY4llero pELICHUS B
NPUKIAIHBIX 33/Ja4ax, Il ONpPEAETCHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3ajaHHOTO (POPMYIION MK TpaPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna Haxox1eHus epBOOOpPa3HbIX.

HNnrerpain. ['eomerpudeckuid CMbICI HHTETpalia. Beranucienue onpenei€eHHOro
uHTerpaia no gopmysne Herorona-JIeitoHuna.

[IpumeHneHne uHTErpasia Al HAXOXKJEHUS IUIOIMIANAEH IIOCKUX (Uryp u
00BEMOB r€OMETPUUECKHX TEJL.

[Ipumepnr pemenuit auddepeHnaibHbIX ypaBHEHUNH. MaTemaTtuueckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLIECCOB C TOMOIIBIO  Au(depeHnaIbHbIX
YPaBHEHUM.

COJAEPKAHUE OBYUYEHUSA KYPCA «'EOMETPUS»
10 KITACC

IIpsiMble ¥ IJIOCKOCTH B MMPOCTPAHCTBE

OCHOBHBIE  TIOHSTHS ~ CTEpeOMETpuUU. Touka, TMpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATUYECKOM MOCTPOCHUM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPHUHU U CIICJICTBUS U3 HUX.



B3anmHoe pacnosoxkeHne MNpsMBIX B IHPOCTPAHCTBE: IEpPECEKaIOIIHeECs,
napajulelIbHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CckpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INTIOCKOCTEW B IPOCTPAHCTBE: NapajlIe/IbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSAMBIX, APaJLIEIbHOCTh PIMOU
u 1ockocT. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAHUE, H300pa)KeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHuUsA. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJl
MEXAy NPSAMBIMH B NPOCTPAaHCTBE. [lapaienbHOCTh IIOCKOCTEN: NapajliebHbIe
IIJIOCKOCTH, CBOKWCTBA IapaijleIbHbIX IJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHblE (UIYpbl Ha IUIOCKOCTH: TETpaj’ap, HNapajuleJenunen,
MMOCTPOCHHUE CEUYCHUM.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TJIOCKOCTH: NEPIIEHINUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIbHBIE W NEPHCHAMUKYJIAPHBbIE K IIJIOCKOCTH,
IPU3HAK NEPNEHAMKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeOopeMa O MpsSMOU
IIEPIECHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHAE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM J10 TIIOCKOCTH, MPOEKIIHS (PUTYpBI HA TIIOCKOCTh. [leprenanKyaspHOCTh
IUIOCKOCTEW: NPU3HAK NEPNEHAMKYJIPHOCTH JBYX ILTocKocTed. Teopema o Tpéx
NEPHEHANKYJIAPaAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa INIOCKUX YIJIOB MHOTOTpaHHOrO yriia. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB ¥ CHHYCOB JUIsSl TPEXTPAHHOIO YIIA.

MHoOrorpaHHuKu

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpansuka. llpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBas U MOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapamnenenunen, MpsAMOYTOJIBHBIN IapajuIeJICIIAIIE U €ro cBoMcTBa. KpaTyaiimmne
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiuiepa. IIpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronapHast nupamuia, NpaBuiIbHAs U yCEUEHHAS
nupamuael. CBoiictBa péOep M OOKOBBIX TpaHEd MPaBWIBHON NHUPAMUIBL.
[IpaBriibHBIE MHOTOIDAHHUKM: NPAaBUJIbHAs NPU3Ma W IpaBWIbHAsA INHPAMHUAA,
IpaBWIbHAs TPEYroJbHAs MUPaMK/Ia U MPaBUIbHBIN TeTpadp, KyO. IIpencraBienue
O NMPABWIBHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAIP U UKOCAIP.

Boluncnenue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IUaroHaiu, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IUIOIIA/Ib OCHOBaHMM, TeOpeMa 0 OOKOBOM IMOBEPXHOCTHU MpsiMOi pu3Msl. [Tnomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPAaBUIBHOM MNHUpaMHUAbI, TEOpemMa O
TUIOLIAAN YCEUEHHOW MTUPAMU/IBI.



CummeTprus B NPOCTPAHCTBE. OJIEMEHTbl CHUMMETPHHM  MPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MPAaBWIBHOM MHOIOIPAHHHMKE: CHMMETpUS
napajuleJIenunea, CHUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
UpaMUIBbI.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JlEHCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[lonaTHe KOMIUTaHApHBIE BEKTOPBI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasnoKEHUM BEKTOpAa MO TPEM
HEKOMIUIAHApHBIM  BekTopaM. IIpsmoyrosbHass  cucremMa  KOOpAMHAT B
npoctpaHcTBe. KoopamHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTtopamu. CKaasipHOE MpPOU3BEICHUE
BEKTOPOB.
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Tena Bpamenust

[lonaTusi: UMAMHAPUYECKAsT TMOBEPXHOCTb, KOHHUYECKAss MOBEPXHOCTD,
chepuyeckas NOBEPXHOCTh, OOpa3zywlue moBepXxHOocTed. Tema BpalleHUs:
UMWIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepsl
U IJIOCKOCTH, KacaTelabHas TUIOCKOCTh K cepe. M3o00paxeHue Tena BpalleHUsl Ha
miockoctr. Pa3sépTka nmunmHapa u konyca. CummMetpust chepsl 1 mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMeE
NPsIMOYTOJILHOTO Tapajuienenunena v ciaeactBuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW MpU3MBI, IIWIMHJpA, TUpaMuibl U KoHyca. OOBEM I1apa U 1MapoBOro
CEerMEHTA.

KoMOuHanuy Ten BpaiieHuss W MHOTOrpaHHUKOB. [lpu3sma, BmmcaHHas B
MWIMHAP, ONHCaHHas okojio tmwmHapa. llepeceuenne cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,
OMHCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOM B MHOTOTPAHHUK WA TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, ITUIOmanas chepsl U €€ JacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB UM TEJ BPAIIEHUSI: CEUYEHUS LUITUHIpa
(mapauienbHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHHIO U MPOXOJSIINE Yepe3 BEPIUIMHY), CEUYEHHUs I1apa, METOIbl TOCTPOEHUS



CEUEHUI: METOJ| CJIeJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUsS, METOJ IEepeHoca
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtopsl B npoctpancTee. Onepanyu HaJl BEKTOpaMu. BeKTopHOE YMHOKEHNE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXeHHUA. [IpsiMoyrosnbHas cucrema
KoopAuHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnoxeHue BekTopa Mo
0azucy. KoopamHaTHO-BEKTOPHBIA METOJ] IPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

JABUKeHMSI B IPOCTPAHCTBE

JBrwxeHus: mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBW)XKEHUW. BuIbl JIBWXKEHUN: TapajulebHBIM IMEPEHOC,
LEHTpalibHAsl CUMMETpPUs, 3€pKajbHas CHUMMETPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus mogodus. [Ipsimas u cepa Ditnepa.

COJEP) KAHUE YUEBHOI'O KYPCA «BEPOSATHOCTBb U
CTATUCTUKA»
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[IpencraBnenne MAaHHBIX C TOMOIIbIO Tabnui u auarpamm. CpenHee
apumeTnyecKkoe, MeauaHa, HauOoJiblllee W HAWMEHbIIIEe 3HAYEHHUS, pa3Max,
JTUCTIEPCHS ¥ CTaHIAPTHOE OTKJIOHEHUE YUCIOBBIX HA0OPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U Cy4YalHbIe COOBITUS. DIIEMEHTAPHBIE
coObiTust (Mcxonbl). BeposTHOCTH citydaitHOTO COOBITHSA. Bam3ocTh 9acToThl U
BEpOSTHOCTH COOBITHI. CTydaliHbIE OTBITHI C PABHOBO3MOKXHBIMH 3JIEMEHTAPHBIMU
coObITsiMA.  BeposiTHOCTH  COOBITMII B ONBITAX C  PaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Onepatuu Haj COOBITUSMU: MepecedeHue, 00beIUHEHUE, TPOTUBOIOJIOKHBIE
coonITus. J{narpammel Ditnepa. DopMyna cioKeHHs BEpOSTHOCTEN.

YcnoBHasgs BEPOATHOCTb. Y MHOXKEHHE BEPOSATHOCTEUW. JlepeBO CilydalHOTO
sKcriepuMenTa. GopMyia MOTHOM BEpOsSATHOCTH. HezaBucuMbIe COOBITHS.

Komb6unaropnoe npasusno ymHoxkenusi. [lepectaHoBku u ¢akropuan. Yucio
couetanuil. Tpeyronpauk Ilackans. ®opmyna bunoma HeroToHa.

bunapHbIil ciy4ailHblil ONBIT (MCHIBITAHKE), ycieX U Heynaya. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycnexa. Cepus
HE3aBHUCUMBIX UCTBITAHUIN bepHyn.

CnyuaiiHass  BenuuuHa. Pacnpenenenue  BeposTHocTel.  [uarpamma
pactipenenenus. [Ipumepsl pacrpenenceHui, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAJIBHOE.
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UucnoBble  XapakTEPUCTUKM  CIyYalHBIX  BEJIWYMH: MAaTEMAaTHYECKOE
OKMJIaHHWE, NUCIIepCUs M CTaHJApPTHOE OTKJIOHeHue. [IpuMepsl mnpumeHeHus
MAaTeMaTUYECKOTO0 OXKUIAHHs, B TOM YHUCIE B 3aJa4ax U3 IOBCEIHEBHOW JKU3HU.
MartemaTnueckoe 0OXuJaHue OMHAPHOM CIy4yailHOW BeIMYMHBL. MaTteMaTudyeckoe
0’KMJaHUE CYMMBI CIIy4alHbIX BEJIMYMH. MaTeMaTH4ecKoe 0KUAaHuE U JUCIIEPCHs
reOMETPUYECKOTr0 U1 OMHOMHMAIIBHOTO paclpeIeIeHUN.

3akoH OOJIBIIMX YHUCEN M €ro poib B HayKe, NpPUPOJAE U OOLIECTBE.
BriO6opouHblii METOT MCCIIEIOBAHUMN.

[Ipumepsl HENpPEpBIBHBIX CIy4alHbIX BeduuuH. [loHATHE O IIOTHOCTH
pacnpeneneHus. 3agaqn, IpUBOAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonsarue
0 HOPMAJIBHOM PACHIPEIEIICHNM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMU 00YYaIOIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCHICKOr0 00IIECTBA, IPEACTABIEHUE O MATEMATHYECKHUX
OCHOBaxX (PYHKIMOHUPOBAHMSI PA3IUYHBIX CTPYKTYp, SIBJICHUH, MpOLELyp
IpaXJIaHCKOro  obOmiectBa  (BBIOOpBI, ONpPOCHI U JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COLMAJIBHBIMM HWHCTUTYTAMHU B COOTBETCTBHH C HX
GYHKIUSIMA ¥ Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXKAAHCKON HJIEHTUYHOCTH, YBAXKEHUS K
MPOILLIOMY M HACTOSIIEMY POCCHUICKOW MATEMATHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB M POCCUUCKOM MAaTEMaTUYECKOU IIKOJIBI,
UCIIONBb30BaHUE JTHUX JOCTIDKEHMH B JAPYTrUX HayKax, TEXHOJOTrusx, chepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIEHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKH U JEATENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYMBOIO Oy IyIIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYas ICTETHKY MaTE€MaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEUICHUI, pacCy>KICHUI, BOCIPUUMYNBOCTD K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJ0B HCKYCCTBA;

5) pu3uvYecKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh YMEHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3J0POBBIO (370pOBOE TUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTZIbIXa, peryisipHas (pu3nyeckas aKkTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYAYy, OCO3HaHHE IIEHHOCTH TPYAOTIO0Ms, HHTEpec K
pa3nuuHeiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3oOBaHHIO U
caM00Opa30BaHUIO HA TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIECHHOCTH;

7) 3KOJIOrH4eCKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJIBTYphl, TOHHMAHHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JiacTu
OKpYXaIoUIEH Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIENU CPEBI;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTHUKH, TOHUMaHUE MaTeMaTHYeCKOM
HayKH Kak cepbl 4eTOBEYECKON AEATEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. Pa3BUTHUSL LIMBWIA3ALMU, OBJIAJICHUE S3bIKOM MAaT€MAaTUKA U MAaTEMaTUYECKOU
KYJIbTYPOU KaK CPEACTBOM IMO3HAHUS MUPA, TOTOBHOCTBH OCYILIECTBIISITH TPOEKTHYIO
Y UCCJIEA0BATEIIbCKYIO AEATEIbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

Bba3oBble JJorunueckue JeicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKH MAaTEMATHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTIpE/ICJICHUS TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIIIEHHS U CPAaBHEHUS, KpUTEPUHU MMPOBOIUMOI0 aHAJIN3a;

BOCIIPHHUMATh,  (OopMyIupoBaTh U  MPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIEC, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTaxX, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSAX, MpeAsiaraTb KPpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKJACHUS U BBIBOIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEHIOMPATh HAaN0O0JIee TOIXOISIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBUA:



UCIIONIb30BaTh BONPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMpOCH,,  (PUKCHpyIOIIME  OPOTHBOpEuHe,  mpoliemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpPOBATH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAaHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSMU, MPOLIECCAMU;

CaMOCTOATENBHO (HOPMYyTUpPOBaTh OOOOLICHHS W BBIBOJABI MO PE3ybTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, HCCIEJOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh J€(UIMTH MH(GOPMAIMU, JTaHHBIX, HEOOXOJUMBIX AJIsi OTBETa Ha
BOMPOC U ISl pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CUCTEeMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMAIIUIO PA3ITUYHBIX BUJIOB U (HOpM
IpEeCTaBICHHUS;

CTPYKTYpUPOBaTh MH(OPMAIMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduuecKH;

OLICHHUBATH HaAEKHOCTD uHbOopMaluu o CaMOCTOSITEJIHO
c(OopMyYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHUBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIOBHSIMH U
HEIAMHU OOIICHUS, ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOKO TOUYKY 3PCHHSI B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pCIHeHI/Iﬂ 3aJa4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJIeMBbl, pelaeMol 3ajavd, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3UIIMA, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHUS,

MPEICTABIIATh PE3YJbTAaThl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, HCCIICOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C yd4E€TOM 3ajad
MIPE3EHTAlUN U 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHMBepcaJbHbIE Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTAaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIeHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIaJ€Th HABBIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIhTATOB, BIAJICThH
crnocobamMu CaMOTIPOBEPKH, CAaMOKOHTpPOJSl Mpoliecca M pe3yibTaTa pelIeHus
MaTeMaTUYECKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEILIEHUHU 3a/1auHu,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
HaWICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATA LIETU U YCIOBUSAM, OOBSICHATH TPUIUHBI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

MOHUMATh M HMCTOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl mTpu pemieHnH Y4YeOHBIX 3a7ad, TPUHUMATh I€Ib COBMECTHOU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThlI, pacrpeaciisiaTh
BUJIbI pabOT, IOTOBAPUBATHCS, 00CYXAaTh MPOILIECC U pe3yIbTaT paboThl, 0000111aTh
MHEHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYHMNOBBIX (hopmax paboThl (00CyXkaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh Pa0OTHI U KOOPIMHUPOBATH
CBOM JICHCTBUS C APYTUMH YJIEHAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWUHA TPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aHUMOJICHUCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenus B 10 kjacce oOy4aromuics TOJYYHUT CIEIYIONTUE
IpEeIMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM paboued mporpamMmbl y4eOHOIO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOro aHaUu3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEpUPOBATh TOHATUSMHU: PAMOHAIHHOE YHCIO, OECKOHEUYHas
nepuoanuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JpOOM M TPOLIEHTH ISl PEHIeHHs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEabHOU KU3HH;

MPUMEHSTh MPUOTKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, MPUKUIKY U
OLIEHKY PE€3YJIbTaTa BHIYUCICHU;



CBOOOZHO OMNEpUpPOBaTh MOHATHEM: CTENEHb C IEJNbIM I[OKa3aTeleM,
UCIIOJIb30BATh MOAXOAAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NPEACTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPaJbHOU
CTEIICHU;

CBOOOIHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHATIBHBIM MOKA3aTeNIEM;

CBOOOMHO OINEpPUPOBaTh MOHATUSAMU: JOrapudmM 4dHCIA, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEPUPOBATh MOHSITUSAMM: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOIO apIyMEHTA;

ONEPUPOBATh NOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUJIbHBIEC HEPABEHCTBA,

OPUMEHATH pa3IMYHble METOJbl PEIICHUs pPalMOHANBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOUJIEH C LEIBIMU KO3 PUIIEHTaAMU, KOPHU MHOTOWICHA, IPUMEHSTH JIEJICHHUE
MHOI'OYJIEHA Ha MHOTI'OYIEH C OCTaTKOM, Teopemy be3dy u teopemy Buera mus
penieHus 3anay;

CBOOOZHO ONEpUpOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHHI,
MaTpuLa, ONPENEIUTENh MaTpUlbl 2 X 2 W €ro I'EOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOICTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHHS,
IPUMEHSTh ONPEACIIUTENN Ul PELICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHWU,
MOJIEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIUBI0 MAaTpUIl U OIpPEHECIMUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONb30BAaTh CBOMCTBA JIEHCTBUH C KOpHSAMHU [JIsl MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH NPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAILMX CTEIEHH C
paLMOHAIBHBIM [T0KA3aTEIIEM;

WCIIOJIb30BaTh CBONCTBA aorapudMoB TUISL npeoOpa3oBaHus
Jorapu(pMHUECKUX BBIPAKECHUM;

CBOOOZHO ONEpUpOBaTh NOHATHUAMM: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PABHOCUIIBHBIX
NIEPEXOJ0B W OCYLIECTBIISASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUE (HOPMYIIBI sl TPeoOpa30BaHUS
TPUTOHOMETPUUYECKUX BBIPAKCHU;

CBOOOZHO OMEpPUPOBATH TMOHSATHEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
OPUMEHATh HeoOXoaumble  (OpMyJIbl  JUJIsl  PEIIEHHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aureOpbl, COCTAaBIATH
BBIPQXEHUS, YypaBHEHHUS, HEpPABEHCTBA IO YCJOBHIO 3aJayH, MCCIIEIOBAThH
IOCTPOEHHBIE MOJIEININ C MCIIOJIb30BAHUEM allllapara ajareopsl.

DOyHKUMM U TPapuKu:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (QYHKIUS, COCOOBI 3aaHus QyHKIUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMSA (PyHKUUN, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB PyHKINMH;

CBOOOZHO ONEpPUPOBATH NOHATUAMU: OOJIACTH OINPEAEICHUS U MHOMXECTBO
3HaYeHUN PYHKUMH, HYyJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO OMEpUPOBATh TMOHATUSMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyueckre QyHKIUHU, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMbl (DyHKUIMH, HaumOoJblllee M HaUMEHbIlee 3HaueHue (QyHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTENIEHHAs (QYHKLUS C HATYPaJbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (YHKIHMH C HATYpaJbHBIM U LEJIbIM
nokasartesiemM, rpa@ukK KOpHS N-0il CTeNeHM Kak (PYHKIHHM OOpaTHOW CTENEeHU ¢
HaTypaJIbHbIM I10Ka3aTeseM;

ONEepUpPOBaTh MNOHATUAMM: JIMHEHHAs, KBaJpaTudyHas U JIpOOHO-TUHENHas
(YHKIMH, BBIIOJHATh 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOZHO OIEpPUPOBATH MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpaduKu, HCHOIb30BaTh MX TpaduKU A pelieHUs
YPaBHECHUM;

CBOOOZHO ONEpPUpPOBaTh MOHATUAMM: TPUTOHOMETPUYECKAS OKPYKHOCTb,
oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKOUN JUIs  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBbIX MPEIMETOB M PEabHOU
KU3HU, BBIpAXXaTh (POPMYJIaMH 3aBUCUMOCTU MEX]y BEIMUMHAMY;

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOZHO OMEpUpPOBaTh MOHATHAMH: apuPMeTHUecKas M TeoMeTpHuecKas
nporpeccusi, 06CKOHEUYHO yObIBaIOIIasi TeOMETpUYecKasi MPOrpeccHsi, TMHEUHBIN U
HKCIIOHEHLIUAJIBbHBINA POCT, (DOPMYJIa CIOXKHBIX MPOLIEHTOB, UMETh IPECTaBICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh NPOIPECCUU AJI PELICHUs pEalbHbIX 3aJad MPUKIATHOTO
Xapakrepa;



CBOOOHO OMEpPUPOBATH MOHITHSIMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOrO0 aHaliu3a KaKk aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: HETIPEPHIBHbIE (YHKIIUU, TOUKH pa3pbiBa
rpaduka QyHKIHH, aCUMIOTOTHI rpaduka GyHKIINH;

CBOOOZHO OMEpUpPOBaTH MOHATHEM: (DYHKLHS, HENpephIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (QYHKIUN ISl pELICHUs 3a]1ay;

CBOOOJTHO OIEpUpOBaTh TMOHATUSMHU: TepBas U BTOpasi IPOU3BOAHbBIE
byHKIMY, KacaTenbHas K rpaduky QyHKIUN;

BBIYMCIIATh [TPOU3BOAHBIE CYMMBI, IPOU3BEAEHUS, YACTHOIO M KOMIO3ULUU
IBYX (DYHKITMH, 3HATH TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BAaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJHOM st
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTh TMOHATHUSMU: MHOXKECTBO, OMNEpaLUUd  HaA
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar Jjisl OMUCAHUs PEAIbHBIX
MPOLIECCOB U SBJICHUM, IPU PELICHUH 33]1a4 U3 APYTUX y4eOHbIX MPEIMETOB;

CBOOOZHO OINEpPUPOBaTh MOHATUSMU: OINpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMATHYECKOT0 O0OBEKTA, J0Ka3aTEIbCTBO, PABHOCUIIbHbBIE
YPAaBHEHMS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOyyarOIIMICAd TOJYYUT CIECAYIOIINE
IpEeAMETHbIE PE3yJIbTaThl MO OTAENbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIIHA3ay:

Yucsia ¥ BIYMCJICHUSA:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IE€JI0€ YK CIIO, MHOKECTBA
HaTypaJbHBIX U LEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKHA JEIUMOCTH LEJBIX YHCEN,
HO/l m HOK HaTypanpHbBIX 4HCeN Uil pEelIeHHs 3ajad, IPUMEHSATh aIrOPUTM
EBknnpa;

CBOOOZHO OIEpHpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJbHbIE YHCJIA B PA3TUYHBIX [MO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YMCIIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEJN, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajure0panyeckoil u
TPUTOHOMETPUUYECKON (hOpMe, BBIMIOIHATH apu(METUUECKUE OMEpAlUU C HUMU H
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHATHSAMU: HppaAlMOHATBHBIC, MOKAa3aTeIbHBIE U
jJorapuMUUECKHe HEPaBEHCTBA, HAXOJUTh WX PEMICHHS C  TOMOIIBIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYHIECTBISATh OTOOpP KOpPHEH TMpU PpEIIeHUMH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEOoOXoawmbie  (HOpPMYyNIbI  JIT  PEIICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PEUICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALMOHAIBHBIX, ITIOKA3aTEIbHBIX U
JorapuMUYECKUX ypaBHECHUIN 1 HEPABCHCTB;

perarb palOHAIIbHbIE, UppAaLMOHAJIbHBIE, NOKa3aTEeJbHBIE,
gorapupMUYecKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPABEHCTBA,
COoAEpkKaIue MOAYJIA U TapaMETPBI;

MPUMEHSTH TpaduuecKre MEeTObI IS PEIICHHs] YPaBHEHUH 1 HEPABEHCTB, a
TaKKe 3a/1a4d ¢ IapaMeTpaMHy;

MOJICJIMPOBATh peajbHblEe CUTyallMd Ha S3bIKE alreOpbl, COCTaBJISATh
BBIPDQKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayd,
WCCJIeIOBAaTh TOCTPOCHHBIE MOJEIH C WCIOJB30BAaHUEM ammapara ainreOpsl,
VHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

DOyHKUMM U TpapuKu:

CTPOUTh TpaduKu KOMIO3UIUU (GYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUUECKHE 00pa3bl YpABHCHHI U HEPABEHCTB HA KOOPAMHATHON
IJIOCKOCTH;

CBOOOJTHO OMEepUpOBaTh MOHATUSIMU: TpadUKU  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh (GYHKIUUA JJISI MOJCIMPOBAHUS W HCCIEAOBAHUS peaTbHBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4eCKOI0 aHAJIHM3A:

UCITI0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIIEIOBAHUS (PYHKIIUA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIICE U HAUMEHBIIIEE 3HAUCHHS (DYHKITMN HEMPEPHIBHOW Ha
OTpE3KE;

WCIIOJB30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IIEero PELICHUS B
MIPUKIIA/IHBIX, B TOM YHCJIE COLMAIbHO-OKOHOMHUYECKHUX, 3a7a4ax, AJIsl ONPEAEICHUs
CKOPOCTHU U YCKOPEHHMSI MPOIEcca, 3aJaHHOTO (OpMYIIOoi Ui Tpadukom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpal, HAXOAWUTh MEePBOOOpa3HbIE 3IEMEHTAPHBIX (QYHKUMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-Jlel6uua;

HAXOJUTh IUIOUIA/IN TIOCKUX (GUTYp U 0OBEMBI TEll C TOMOUIBIO HHTETPAIa;

UMETh MpPEJICTaBIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TNpUMepe
cocTaBiieHUs T PepeHnanbHbIX YPaBHEHUIA;

peliats MpHUKIaJHbIE 3a7a4d, B TOM YHUCJE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.

OCBOEHUS YUYEBHOI'O KYPCA «'EOMETPUS» (YIJIYBJEHHBIN
YPOBEHb) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpasxkaanckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMK 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOT0 00111eCTBA, MPECTABICHUE O MATEMATUYECKHUX
OCHOBaxX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MpOLELYp
rpaXaaHCcKoro  obmectBa  (BBIOOpPBI, OMPOCKI W JApPYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTAMU B COOTBETCTBHH C HX
GYHKUMSIMY U Ha3HAYEHHUEM;

2) naTpUOTHYECKOEe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXKAAHCKON HJIEHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSILEMY POCCUKWCKOM MaT€MaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB M POCCUUCKOM MaTEMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHHM B JAPYrHX HayKax, TEXHOJOTHusX, cdepax
DKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAaHMSI, STUYECKOIO MOBEJIEHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKU U AEATEIbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHHE YCTOWYMBOIO Oy IyIIEro;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUas ICTETHKY MaTE€MaTHUYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIIEHUH, pACCyKI€HUI, BOCOPUUMYHUBOCTD K
MaTeMaTUYECKUM acIleKTaM pa3jInyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 6€30MacHOro 0opasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K



CBOEMY 370POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHATUH W
OTIbIXa, peryisipHas (pu3ndecKass akTUBHOCTH), (DM3HMUECKOE COBEPIICHCTBOBAHUE
MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) Tpy0BOE BOCIUTAHME:

TOTOBHOCTh K TPYAYy, OCO3HAaHHE IIEHHOCTH TPYAOJIOOMS, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccun W peaau3oBbBIBaTh COOCTBEHHBIE >KM3HEHHBIC ILIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0O U
CaMOOOpa30BaHUIO Ha TMPOTSKEHUM BCEW KU3HM, TOTOBHOCTh K aKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYphl, TOHHMAaHHUE BJIUSHUS
COIMAJIbHO-APKOHOMUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOIHON M COIMAIbLHON
Cpenbl, OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HAa TIPUMCHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs pemieHus 3amad B o0iactu
OKpYy’Kalollled Cpelbl, MMIAHUPOBAHUE TMOCTYNKOB M OIEHKHM HUX BO3MOXHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUE MaTeMAaTHIECKOU
HayKH Kak cepbl 4eT0BEYECKON AEATEILHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHUS LIUBUJIM3AIMH, OBJIAJICHUE S3bIKOM MaTeMAaTHKU U MaTeMaTU4eCKOM
KYJBTYPOU KaK CpeJICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITh MPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA

Bba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XApPAKTEPU30BATh CYIIECTBCHHBIE MPU3HAKU MATEMATHYECKHUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
oTpeieTICHUs] TIOHSTHI, YCTAaHABIMBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMUsI /1711 000OIIIEHHS U CPAaBHEHUS, KPUTEPUHU MMPOBOIUMOI0 aHAIIN3A;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  MPE0Opa30BBIBATH  CYXKICHUS:
yTBEPAUTENbHbBIC U OTPUIIATEIbHbIC, AMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, MaHHBIX, HAONIOJACHUSIX W YTBEPXKIACHUSAX, MpEIaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;



JieNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUCHH, yMO3AKIIOUEHUH IO aHATIOTHH;

IPOBOAUTH CAMOCTOSITETIFHO JI0Ka3aTebCTBA MAaTEMAaTHUECKUX YTBEPKICHHIA
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXICHHUS 1 BHIBOJIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILIEHHs, BHIOMPATh HanOoIee MOAXOASAIINN C YIETOM CAMOCTOSITENTEHO
BBIJICTIEHHBIX KPUTEPUEB).

ba3oBrble nccienoBarejbCcKue 1eHCTBUA:

UCITIOJIb30BAaTh BOMPOCHI KaK HCCIIENOBATENbCKUNA HMHCTPYMEHT MO3HAHUA,
dbopMynupoBath  BOMpOCH,,  (PUKCHpyIOIIME  OPOTHBOpEuHe,  mpoliemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSMU, MPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBAaTh OOOOIIECHUS W BHIBOABI O pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHMSA, HCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTH
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
IPE/IOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSAX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh J€(UIMTH MH(GOPMAIMY, JTAaHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOIIPOC U JUTSI pEeILICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAILMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUJIOB U (HOpM
IpeCTaBICHHUS;

CTPYKTYpPUPOBaTh MH(POPMAIMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHHUBATH HaAEKHOCTD uHbOopMaLuu o CaMOCTOSITEJIHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHUBeEpPCcAJIbHbIE YueOHbIEe 1eicTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIOBHSIMH U
HEIAMHU OOIICHUS, ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOKO TOUYKY 3PCHHSI B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh IOSCHEHUS II0 XOJy peIIeHUs 3a/Jaud,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOI TEMBI,
npoOJIeMBbl, pelraeMol 3ajavd, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK



pELIEHMS], COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3iMuve W CXOJCTBO IMO3ULIUNA, B KOPPEKTHOU (opme
(dbopMynupoBaTh pa3HOTIaCcHs, CBOM BO3PAKEHUS;

MPEICTABIATh PE3yJbTAaThl PEUICHUS 3a/layu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTalMd U 0OCOOCHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIOCO0 PELIeHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW HH(OpMALIUU.

CaMOKOHTPOJIb, SJMOUMOHAJIbHbIN HHTEJJIEKT:

BJaJ€Th HABBIKAMU  [O3HABATEIbHOM  peQUIeKCMM  Kak  OCO3HAHMS
COBEPILAEMBIX JCHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJIEThH
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTpPOJSl Mpoliecca M pe3yibTaTa peIIeHus
MaTeMaTUYECKOW 3a7auH;

NPEABUZIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a]1a4H,
BHOCHTb KOPPEKTHBBI B JI€ATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JOCTHKEHMSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eATEJIbHOCTD:

NOHMMATh M HCHOJb30BATh MMPEUMYIIECTBA KOMAaHAHOW W WHIAWBUIYAIBHOU
paboThl TpU peuieHUuH Y4YeOHBIX 3aJay, MPUHUMATh 1€Jb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaciisiaTh
BUJIbI pa0OT, IOTOBApUBATHCS, 00CYKIATh MPOLIECC U Pe3yabTaT paboThl, 000011aTh
MHEHHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (00CYyXkaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH
CBOU JICUCTBUS C APYTMMH YJIEHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAJIA
B O0mMiA TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM y4aCTHUKAMU
B3aHUMOJICHUCTBUS.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyqaromuiicss HayquTCs:
e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSTUSMH CTEPEOMETPUU MPHU
pelIeHnH 3a7a4 U MPOBEJACHUN MaTeMaTUYECKUX PACCYKICHUN;



NPUMEHATH aKCHUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MPHU PEIICHUU
reOMEeTPUUYECKUX 33/1a4;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOMHO OINEpPUpPOBATH TMOHATHUSAMHU, CBSI3aHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MPSIMOU U
IUIOCKOCTBIO;

CBOOOHO ONEPUPOBAThH MOHATHUSMH, CBSI3aHHBIMU C MHOTOTpPaHHUKAMU;
CBOOOMHO pacrlo3HaBaThb OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (TIpHU3Ma,
UpaMU/a, MPSIMOYTOJIBHBIN apauIeNenuneI, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

CBOOOMHO  ONEpUPOBATH  MOHSATUSIMH, CBS3aHHBIMH C  CEYCHHUEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

BBITIOJTHATH napasuieIbHOe, LEHTPAJIbHOE u OpPTOTOHAJILHOE
IPOEKTUPOBaHKE (PUTYP HA TNIOCKOCTb, BHIMIOJIHATH H300pakeHUs: PUryp Ha
IUIOCKOCTH;

CTPOUTH CEUCHHUS] MHOTOTPAHHHKOB Pa3INYHBIMH METOJIAMH, BBITIOJHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh  IUIOIIAAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (mpH3Ma,
MUpPaMUJIa), TEOMETPHUECKUX TeJl C MPUMEHEHHEM (popMyT;

CBOOOHO OTIEpPUPOBATH MOHATHIMHU: CAMMETPHUS B MPOCTPAHCTBE, IIEHTD,
0Ch ¥ TNIOCKOCTh CAMMETPHH, IIEHTP, OCh ¥ TNIOCKOCTh CAMMETPHUH (DUTYPHI;
CBOOOMHO OMEpUPOBATh MOHSITHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJHATH ICHCTBUS Ha/l BEKTOPAMH,

pemath 3a7add Ha JI0Ka3aTelbCTBO MAaTEeMATHYECKUX OTHOIICHUU W
HaXO0XJICHHUE TeOMETPUUYECKUX BEJIUUNH, IPUMEHSS U3BECTHBIE METO b IPU
pellIeHuH MaTeMaTHMYeCKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

NPUMEHATh TPOCTEHIINE TMpPOTpaMMHBIE CpEACTBA W DIEKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI TTPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4;
U3BJIEKaTh, MPEOOpPa3OBbIBATH U HUHTEPIPETUPOBATh HMH(POpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PHUrypax, TMPEeACTaBICHHYIO Ha
qepTekax U PUCYHKAX;

NPUMEHATHh TONYYCHHbIE 3HAHWA Ha TMPaKTUKe: CpPaBHUBATh W
aHAJIM3UPOBATh peajbHbIC CUTYallMH, MPUMEHSATh W3YYCHHBIC TIOHATHS B
Opolecce TMOUCKAa PEelICHUS] MaTeMaTH4YecKd CPOpMYIUPOBAHHOM



npo0JieMbl, MOJETUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE TECOMETPUH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUN M TEOpEeM, ammapara anreOpbl, pellaTth MPaKTUYECKUE 3a/ayd,
CBS3aHHBIC C HAXO0XKJICHUEM I€OMETPUUYECKUX BEJINYMH;

UMETh NPEICTABICHUS 00 OCHOBHBIX 3TallaX pa3BUTHUS I€OMETPUM Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTUS TEXHOJIOTHI.

K konmy 11 kinacca oGyyarouiuiicss HAy4uTCs:

CBOOOJHO OINEPHUPOBATH MOHATHSIMHM, CBSI3aHHBIMH C IMIMHIPUYECKOM,
KOHMYECKOW U CQEepUuecKoil TMOBEPXHOCTSIMH, OOBICHATH CHOCOOBI
HOJTYYEHUS;

OTIEpUPOBAThH MOHATUSMH, CBSI3AaHHBIMU C TEJIAMH BPAILCHUS: [HJIUHAPOM,
KOHYyCOM, c(hepoit u mapowm;

pacro3HaBaTh Tela BpamleHus (UWIMHADP, KOHYC, cdepa W mmap) |
OOBSICHATH CIIOCOOBI MOJTYYSHHS TEJ BPAILlCHHUS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEeHUE CEPHI U MIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpAIICHUS,
00BEMBI M TUIOMIA/IM MOBEPXHOCTEW MHOTOTPAHHUKOB M TEJ BpAIICHHUS,
reOMETPHUECKUX TeJI C MPUMEHEHUuEM (POpMyII;

CBOOOJTHO ONEPUPOBATH MOHATUSMH, CBS3AHHBIMH C KOMOWHAIMSIMU TeEJ
BpallleHusI U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIA B cdepy U
OMHCaHHBIN 0KOJI0 cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJO
BpAILCHHUS;

BBIYUCIIATH COOTHOIICHUSI MEXTy IJIOMIAIIMU MTOBEPXHOCTEN U 00BEMaMu
IMOJOOHBIX TE;

n300paxarb H3ydyaeMble (UTYpBl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUCHHMSI TEJI BPAILlCHHUS,;

U3BJICKaTb, WHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QHUrypax, TMpEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAIIH HaJl BEKTOPAMU;

3aJaBaTh IUIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
peliaTh reOMETPUUECKHE 3aJa4l Ha BEIYUCIICHHUE YTIIOB MEXTY MPSIMBIMU U
IUIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSHUM OT TOYKHU JI0 MJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA MIPU PELICHUU;
CBOOOJTHO OMNEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C JBH)KCHHEM B
IPOCTPAHCTBE, 3HATH CBOICTBA ABMKEHUI;



e BBINOJHATh M300paKEHHUS MHOTOTPAHHUKOB M Tell BpallleHUus MpH
[IapajuleIbHOM  NEPEHOCE, LEHTPAJIbHOM CUMMETPHM, 3€PKAIBHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSMOM, Mpeodpa3oBaHus MOA00US;

e CTPOWUTH CEYECHUS MHOTIOIPDAHHMKOB M TEJI BPAILEHUSA: CEYCHUS LUIUHAPA
(mapanenbHO U NEPHEHAUKYIISIPHO OCH), CEYEHMsI KOHYca (IapaulebHble
OCHOBaHHIO ¥ IPOXOJIAIINE YEPE3 BEPILHHY), CEUCHHUS 11apa;

e HCHOJIB30BATHb METOJBI IOCTPOEHUS CEYEHHW: METOX CJEN0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHUSI, METOJ, IEPEHOCA CEKYIEH INIOCKOCTH;

e JIOKa3bIBaTh F'€OMETPUYECKUE YTBEPKACHUS;

e IPUMEHATh FEOMETPUYECKHE (PAKThl IJISl PELIECHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIAraloliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
IPUMEHEHUS 3a/1aHbI B IBHOW W HESBHOU (hopMme;

e pemaTrh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHHH U
HAXO0XKJEHUE T€OMETPUYECKUX BEJIMYNH;

e IPUMEHATH NPOTrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALMOHHBIE
CHUCTEMBI IIPY PELIEHNH CTEPEOMETPUUYECKUX 3a/1a4;

e TNPUMEHATH ITOJIYYEHHBIE 3HAHUSI HA IPAKTUKE: CPABHUBATH, AHAJIM3UPOBAThH
U OLICHUBATb pPEAJIbHBIC CUTYyalluM, NPUMEHATh H3yYCHHBIC IIOHATHS,
TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PELICHUS MaTeMaTU4YEeCKU
chOopMyJIMPOBAaHHON MPOOIEMBbl, MOJECTUPOBATh PEANbHbIE CUTYallMd Ha
SI3bIKE TEOMETPHUH, UCCIEN0BATh IOCTPOCHHBIE MOJAENH C UCIOJB30BAHUEM
reOMETPUYECKUX TOHATUH U TeopeM, ammapara aireOpbl, pemarthb
IIPAKTUYECKUE 3a/1a4y, CBS3aHHBIC C HAXOXKJIECHHEM TI'€OMETPUYECKUX
BEJINYMH;

e UMETh NIPEIACTaBICHHUA 00 OCHOBHBIX JTamax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTUS TEXHOJIOTHI.

IVNIAHUPYEMBIE PE3VYJIBTATBI KYPCA «BEPOSTHOCT U
CTATUCTUKA»

JIMYHOCTHBIE PE3YJBbBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«Maremartnkay XapakTepu3yIOTCS:

I'paxxnaHcKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOTO OOIEeCTBA, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
IpoLeTyp TPakAaHCKOTO o0OmecTBa (BBIOOPHI, OMPOCHI W TIp.), yYMEHUEM



B3aMMOJICHCTBOBAaTh C COI[MAJBbHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSIMA ¥ Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPaKAAHCKON MACHTUUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUMCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB M POCCUUCKON MaTEMaTUYECKOU IIKOJIBI,
K HWCIIOJh30BAHUIO 3THUX JOCTIKEHWN B JIPYTUX HayKaX, TEXHOJOTHAX, cdepax
DKOHOMHKH.

JlyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEACHUA,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUI HAayKH U JIEITeIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYyAYIIETrO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33a4, PEIICHUH, PACCYKACHUN; BOCTIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3INYHbIX BUJIOB HCKYCCTBA.

PDusnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 0€30MmacHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOLIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U
OTJIbIXa, peryJigpHas puznueckasi akTUBHOCTb); (PU3NYECKOTO COBEPIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IEHHOCTU TPYAOJIIOOHS; MHTEPECOM K
paznuuHeiM  chepaM  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIAaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC IUIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM00Opa30BaHMI0 Ha MPOTSKEHUH BCEH JKU3HU; TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

IKOJOrHYeCKoe BOCIMTAHUE:

c(hOpPMUPOBAHHOCTHIO DSKOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIMSIHUS
COLIMAJIBHO-9KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME NPUPOAHOW M COLMAIbHOU
CpeIbl, OCO3HAHMEM TJI00ATBPHOTO  XapakTepa JKOJOTUYECKUX  MpodIieM;
OpHMEHTAllMEe Ha MPUMEHEHUWE MAaTeMaTUYECKUX 3HAHUW JUIs PEIICHUS 3a/1ad B
00J1aCTH OKpY>Karolleil cpeibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKHU UX BO3ZMOMHBIX
MOCJIEACTBUN JISI OKPYKAOIIEU CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:



C(OPMHUPOBAHHOCTHIO MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyku M  OOIIECTBEHHOW MPaKTUKHA, T[OHUMaHHEM
MaTeMaTHYeCKONM HayKH Kak c@epbl 4YeIOBEUECKON MAEsITeNbHOCTH, JTAamloB €€
pa3BUTUSA W 3HAYMMOCTH JUIA Pa3BUTUS LUBHIIM3ALMM; OBJIAJICHUEM S3BIKOM
MaTE€MaTUKM M MaTEeMaTU4YeCKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYLIECTBIIATh NPOEKTHYK) U HCCIEIOBATEIBCKYIO AEATEIBHOCTD
VH/JMBUAYAJIBHO U B IPyIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenmMeTHble pe3yibTaThl OCBOCHHs MPOTPaMMbl Y4eOHOTO TpeameTa
«MatemaTuka XapaKTepU3yOTCsI OBJIAJICHUEM YHHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetCMBUIMU.

1)  Vuueepcanvnvie  no3nasamenvHvle  Oelicmsus, — 0Oecnevu8arom
Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00OYHAOWUXCS  (0CBOeHUe
Memo008  NO3HAHUAL — OKPYICAIOULe20  Mupa,  NpUMeHeHue  J10SUYUECKUX,
UCCTIe008aAMENbCKUX ONepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeicTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
ompeieNeHus] TOHITHI, YCTaHABIMBATh CYIICCTBEHHBIH  MPHU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA i1 OOOOIICHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOAMMOIO aHAIIN3A,

e BOCHpUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHUSA:
yTBEpIUTEIbHbIE W OTpULIATEIbHBIC, €IMHUYHBIC, YacTHbIE W OOIIHeE;
YCIIOBHBIE;

e BBIABIATH  MAaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;
npeyaraTh KpUTEPHUH JJIs BBISBICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;

e JIeNaTh BBIBOJABI C HCIIOJB30BAHMEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIIOUCHHH 110 aHATIOTHH;

e TPOBOAMTH CaMOCTOSITEJIHO J0Ka3aTeNbCTBA  MaTEeMaTHUYECKUX
YTBEPXKACHUNA (MIPSMBbIE U OT MPOTUBHOTO), BBHICTPAWBATh apTyMEHTAIIHIO,
NPUBOIUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS ¥ BBIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4yeOHOM 3a7aun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUIeHMs, BbIOMpaTh HauboNee NOAXOASIIMNA C y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHEB).

ba3zoBrble ucciieoBarebcKue 1eHCTBUA:



UCIIOJIb30BaTh BOTMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIKME MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (GOpMUPOBATh  THIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIIHO CITAHUPOBAHHBIH HKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0BeKTa, SBJICHHS, NPOLECCA, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSMH, IIPOIIECCAMU;

CaMOCTOATENBHO (HOpMYTHPOBaTH 000OIIEHNS M BBIBOJBI 110 pe3ybTaTaM
NpOBEAEHHOTO HAOMIOACHUS, MCCIEN0BaHMs, OLIEHWBATH JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

IPOrHO3MPOBATh BO3MOXKHOE Ppa3BUTHE TMpoOIlecca, a TaKXKe BBIIBUTATH
NPENOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmanmeii:

2)

BBISIBJIATH e(UIUTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA
BOMPOC U ISl pEIICHUS 3a/1a4H;
BbIOUpaTh  MHGOpPMAIMIO M3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3IMYHBIX BUIOB U (OPM IpEICTABICHUS;
CTPYKTYypUpOBaTh MH(GOPMALIMIO, TIPEACTABIATH €€ B pa3IMUHbIX (opMax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh Ha/IEKHOCTh uHpOpMaLUu o CaMOCTOSITEIIHO
c(OopMyYIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvuvie KOMMYHUKaAmMu@Hble  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCSL.
OO01enue:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJIIMU OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy PEUICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJy4YE€HHbIN PE3yJIbTaT;

B X0J1¢ 00CY>KJeHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MO TEMBI,
npo0sIeMbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAICJICHHbIE Ha TTOUCK
pELIEHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXKICHUSMH JpPYyrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3lnyhe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOM opme popMyaupoBaTh pa3HOTIACHS, CBOH BO3PAKECHHUS,
NPEACTABIATh  PE3yJbTaThl  PELICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeIOBAHMUSI, IPOEKTA; CAMOCTOATENbHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIMN U OCOOCHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:



MOHUMATh W UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYATHLHON
paboThl TIpU pernieHur y4eOHBIX 3a/ad; MPUHAMATH I1€h COBMECTHOU
NEATETbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM  paboThI,
pacmpenensaTh BHIbI paboT, JOroBapuBaThCS, OOCYKIATh TPOIECC U
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJILKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHECHUIA,
«MO3TOBBIE TITYPMbD» W WHBIE), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJMHHUPOBATH CBOM ICUCTBHUSA C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KauyeCcTBO CBOEro BKJIaga B OOMIMI MPOAYKT TIO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

3) Vuueepcanvuvle pecynamuenusie oeticmaus, obecneuusaom gopmuposanue
CMbICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBIIATh IUIAH, aTOPUTM PEIICHUS 3a7a4H, BHIOMPATh CIIOCO0 pEIIeHUs ¢
y4E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEPILAEMbIX JEUCTBUIM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCA U pe3yibTaTa
pelIeHrs MaTeMaTUYECKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IPU PEUICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJECHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIEH W YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI JTOCTUXKEHUSI WM HEJOCTHXKEHUS PE3YJbTATOB JEATEIIbHOCTH,
HAXOJUTh OMMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

YutaTh 1 CTPOUTH TAOIUIBI U TUATPAMMBI.

OnepupoBaTh NOHATUSAMU: Cpe/iHee apudmeTHiecKkoe, Meuana, HauooJbIIee,
HaWMEHbIIEE 3HAUEHUE, pa3MaX MAacCUBA YMCIIOBBIX TAHHBIX.

OnepupoBaTh MOHATUSIMU: CIYyYalHBIM 3KCIIEPUMEHT (ONBIT) U CIydailHOE
coOBITHE, DIIEMEHTapHOE COOBITHE (IIIEMEHTAPHBIM HMCXOJ) CIIY9ailHOTO OIIbITA;
HAXOJIUTh BEPOSTHOCTH B OMBITaX C PABHOBO3MOKHBIMU CIyYalHBIMU COOBITUSIMH,
HAaXOJUTh U CPABHUBATh BEPOSITHOCTH COOBITUA B M3YUYEHHBIX CIIy4alHBIX
HKCIEPUMEHTAX.



Haxomuth u hopmMynupoBaTh COOBITHS: TTIEpECEUCHUE H 00bETMHEHNE JaHHBIX
CcOOBITHH, COOBITHE, TPOTUBOIOJIIOKHOE JAHHOMY COOBITHIO; TIOJIb30BAThHCS
auarpammamu Jitiepa u popMysIon CIokKeHHs BEpOSTHOCTEHN NP pelIeHUH 3a1a4.

OnepupoBaTh MOHATUSMU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HAXOJIUTh BEPOATHOCTU C MOMOIIBIO MpaBUJia YMHOXKEHUS, C MOMOIIbIO JIepeBa
CIIy4alHOT'O OIBITA.

[TpuMeHsaTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHATUSIMHU: HCTBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEpUs
UCIIBITAaHUM, yCIeX W Hey/aya; HaXOJUTh BEPOSITHOCTU COOBITUH B cepuu
HE3aBUCUMBIX MCIBITAHUN /10 MEPBOTO YCIeXa; HAXOAUTh BEPOSITHOCTU COOBITHI B
CepuU UCIbITaHNK bepHyun.

OnepupoBaTh  NOHATUAMM:  CJIydailHass  BENUYMHA,  pacCIpeleeHHe
BEPOSITHOCTEH, TMarpaMma pacrpeiesieHus.

11 KIIACC

CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUH  CIy4allHOW  BEIUYMHBI IO
pacrpeeseHUIO WK C TOMOIIBIO JUarpamM.

OnepupoBaTh NOHITUEM MAaTEMATUUYECKOTO 0KUAaHUS, MPUBOJAUTH IPUMEPHI,
KaK MPUMEHSIETCS MAaTeMaTHYeCKOe OXKHMJIaHWE CIy4alHO! BEJIMYMHBI HAXOJUThb
MaTEeMaTUYECKOEe OKHUJIaHKE M0 TAHHOMY PACIIPEIEICHHUIO.

HmeTh nipeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

NmeTh npeacTaBIeHUE 0 HOPMAIbHOM PacipeieICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIM3A» 10 KJIIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3aesioB U TeM JyeKTpOHHBbIE (LM poBbIE)
KonTpoabHsbie
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThbI
MHOK€eCTBO IEMCTBUTEIBHBIX YHCEIL.
M .P
| HOTOUJICHBI aI_II/IOHaHLHBIGi ypaBHEHUS U 24 1 eged me ege.youtube.com
HepaBeHCTBa. CUCTEMBI TMHEUHBIX
ypaBHEHUU
) Oynkiun u rpapuku. CreneHHas QyHKINS C 12 | ege.sdamgia.ru
LIEJIBIM TIOKa3aTeNeM
A i -oH . .
3 pubMeTHUECKHi KOpeHb N-0i CTeNeHN 15 | ege.sdamgia.ru
HppaunoHaibHble ypaBHEHUS
4 ITokazarenbHast pynkuus. [TokasaTenbHble 10 1 cge.sdamgia.ru
ypaBHEHHUS
J . )
5 orapupmuyueckas GyHKIUSA 13 | ege.sdamgia.ru
Jlorapudmudecknue ypaBHEHUS
6 Tpuronomerpuyeckre BbIpaXeHHs U ” | ege.sdamgia.ru
ypaBHEHHUS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10 1 ege.sdamgia.ru
HenpepsiBabie pynkmuu. [IpousBognas 20 1 ege.sdamgia.ru
IToBTOpeHue, 0000IIEHNE, CHCTEMATH3A )
9 i P i HHCHHE, CHCTEMATHAII 5 2 ege.sdamgia.ru
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHMe pa3/iejioB U TeM dyeKTpoHHBbIE (LM poBbIE)
n/n NporpamMmblI Bcero Kourposurre o0pa3oBaTe/bHbIE pecypchl
padoThI
1 I/ICCJIG,Z[OBaHI:Ie (GYHKIUH C TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHasi u HHTETpaI 12 1
3 I'paduxu TPUrOHOMETPHUUECKUX (DYHKIIUA. 14 |
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 HppanmonanbHpie, TOKa3aTeIbHbBIE U 24 1
norapudMuYecKre HePaBeHCTBA
KommekcHsie uncia 10 1
HarypainbHsle u 1iensie yucna 10 1
Cuctembl parmoOHAIBHBIX, HPPAITMOHATHHBIX
7 MOKAa3aTeIbHBIX U JIOTaPUPMUYECKUX 12 1
ypaBHEHUU
8 3agauu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AINS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10




TEMATHUYECKOE IINTAHUPOBAHUE KYPCA «I'EOMETPU S

10 KUIIACC
KonnuyectBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM JIeKTPOHHBIe (HH(POBHIE)
KonTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 Brenenue B crepeoMeTpuio 23 1 ege.sdamgia.ru
) B3anMHOe pacnoniokeHue npsiMbIx B 6 1 ege.sdamgia.ru
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B g ege sdamgia.ru
MIPOCTPAHCTBE
4 HepHeH,uHIf’ynﬂpHOCTL HIpSMBIX U 25 cge.sdamgia.ru
IUIOCKOCTEH B MIPOCTPAHCTBE
5 VYTIIBI U paccTOSTHUS 16 1 ege.sdamgia.ru
6 MHororpaHHUKH 7 1 ege.sdamgia.ru
7 BekTopsl B IpocTpaHCTBE 12 ege.sdamgia.ru
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3 AT )
8 - 5 2 ege.sdamgia.ru
3HAHUUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undgposbie)
Ne i/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIEC
padoThI padoTsI
pecypcsbl
1 AHaIUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHme, 06001mIeHNE 1 15 |
cucTeMaTu3alus 3HaHUN
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JBrokeHus 5 1
7 [ToBTOpeHmEe, 0600IIEHNE U 17 )
cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0
TEMATHYECKOE IINTAHUPOBAHHUE KYPCA «<BEPOATHOCTDb U CTATUCTHUKA»
10 KITACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabnbie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypchbl
1 [IpencraBienue JaHHBIX U OMHUCATENbHAS 4
CTaTHCTHKA




Cry4aiiHble OTIBITHI U CITy4aifHbIE COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMU
JJIEMEHTAapHBIMU UCXOJAMH

Onepanuuu HaJ COOBITUSIMU, CIIOKEHUE
BEPOSTHOCTEN

VYcnoBHas BEpOATHOCTb, 1EPEBO
4 CIIy4aifHOTO OTbITa, (hOpMYyJIa IOJTHOK
BEPOSATHOCTH U HE3aBUCUMOCTb COOBITHI

DneMeHTHl KOMOMHATOPUKU

Cepuu nociaeq0BaTEIbHBIX UCTIBITAHUI

CiyyaliHble BEJIMYMHBI U paclpeiesICHUS

(eI [Ne AV |

O0001IeHHE U CUCTEMATU3ALMS 3HAHUMN

wn N WA

OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeEM (undgposbie)
Ne i/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIEC
padoThI padoTsI pecypen
1 MaremaTuuecKoe OKHUIaHUE CIyYaHOM 4
BEJIMYUHBI
) Jlucniepcus U CTaHJApPTHOE OTKIOHEHUE 4 1
CIIy4aliHOU BETMYHMHbI
3 3aKoH OOJIBIINX YHCET 3 1
4 HenpepsiBHbIE Ci1ydaliHbIE BEIUYUHBI 5
(pactipenenenus)
5 HopMmanbsHoe pacnpenenenus 2 1
6 [ToBTOpeHme, 06001mIEeHNE 1 19 5
CUCTEMAaTH3alysl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoxka KontpoabHbie op
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI
pecypchl
1 [[MHO>K€eCTBO, ONEepaIiy HaJl MHOKECTBAMHU 1 ege-study.ru
1 UX CBOMCTBa 02.09.2023 www.berdov.com
. ege-study.ru
2 narpaMMEbl Ditinepa-Benna 1
Jluarp P 02.09.2023  www.berdov.com
[IpumeHeHne TeOPETUKO-MHOKECTBEHHOTO )
3 1 ege.sdamgia.ru
anmnapara JJis peleHus 3a1ad 07.09.2023
Pammmonansubie ynciaa. OOLIKHOBEHHEIE U
4 JIECATHYHBIE IPOOH, IIPOLIEHTEI, OECKOHEYHBIE 1 cge-study.ru
PODH, I ’ 07.09.2023 www.berdov.com
NepUOANYECKUE IPOooH
Pammmonaneabie ynciaa. OOBLIKHOBEHHEIE U
5 €CIATUYHBIE TPOOH, IPOLICHTHI, 0ECKOHEYHEIE 1 ege.sdamgia.ru
A APODH, TIPOT 09.09.2023 8 g
MepUOIUYECKHE Tpodu
[Ipumenenne qpoOeit u MPOIEHTOB ISt
6 1
pellIeHNs TPUKIIAJAHBIX 3a7a4 09.09.2023
ITpumenenue npoOeil ¥ IPOLIEHTOB IS )
7 P P pott s 1 ege.sdamgia.ru
peuieHust MPUKIAIHBIX 33/1a4 14.09.2023
JleicTBuTENbHBIC YKcia. PanimonanbHbIC U
8 AppanoHaIbHEIE yrcia/BxoaHas 1 1 cge-study.ru
bp 14.09.2023 www.berdov.com
KOHTpOJIbHAs padoTta
9 ApudmeTraeckue onepamuu ¢ 1
NEUCTBUTEIbHBIMI YUCIIAMH 16.09.2023




10

Moaynb AEHCTBUTEIBHOIO YHCIIA U €70
CBOMCTBA

16.09.2023

11

[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa
OKpYIJICHUS, IPUKUKA U OLICHKA pe3yibTaTa
BBIYMCIICHUI

21.09.2023

ege-study.ru
www.berdov.com

12

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JTpOOHO-PaLlMOHAIBHBIX YpPaBHEHUHN U
HEpaBEHCTB

21.09.2023

13

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PaLlMOHAIBHBIX YpPaBHEHUHN U
HEPABEHCTB

23.09.2023

ege.sdamgia.ru

14

OCHOBHBIE METOIBI PEIICHUS ENIBIX U
JIpOOHO-PaLlMOHAIBHBIX YpPaBHEHUHN U
HEPABEHCTB

23.09.2023

ege-study.ru
www.berdov.com

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

28.09.2023

16

MHoTro4JIeHBI ¢ TIeIBIMHA KO3 dUITMeHTaMH.
Teopema Buera

28.09.2023

ege.sdamgia.ru

17

Pemenue cucteM TMHEUHBIX YpaBHEHHI

30.09.2023

ege.sdamgia.ru

18

Pewienne cucreM TMHENHBIX YPaBHEHUN

30.09.2023

19

Marpuiia cucTeMbl JTUHEHHBIX YPAaBHEHUN.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUHCJIEHUE €I0 3HAUEHUS

05.10.2023

ege.sdamgia.ru




20

Onpenenurens MaTpuLpl 2X2, ero
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUHCJICHHE €T0 3HAUCHUS

05.10.2023

21

IIpuMeHeHue onpeaesuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

07.10.2023

ege-study.ru
www.berdov.com

22

Pemenue npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHU

07.10.2023

23

Pemenue npukinaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHU

12.10.2023

ege.sdamgia.ru

24

KonrtponsHas padora: "PanmonanbHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JMHENHBIX YpaBHEHUN"

12.10.2023

ege-study.ru
www.berdov.com

25

DyHKIHS, CTIOCOOBI 3a/1aHUs (PYHKITHH.
B3aumuo obpartnbie pynkiun. Kommosums

byHKIII

14.10.2023

26

I'paduk Gyakmu. InemMeHTapHBIC
npeoOpa3zoBanusi TpadUKoB yHKITHHA

14.10.2023

ege.sdamgia.ru

27

OO6unacTh onpeaencHus: 1 MHOXKECTBO
3HaueHud pynkuuu. Hynu ¢pynkuun.
[TpoMeXyTKH 3HAK TOCTOSTHCTBA

19.10.2023

ege-study.ru
www.berdov.com

28

YérHble 1 HeUETHBIC (DYHKIINU.
[lepuonnueckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMH

19.10.2023

29

MakcuMyMBl 1 MUHIMYMBI (DyHKITUH.
Haubounbiee u HauMeHbIlIee 3HAUCHHUE
(GYHKLIMU Ha TPOMEXKYTKE

21.10.2023

ege.sdamgia.ru

30

Jlunelinas, kBagpaTudHas U JpOOHO-
nuHenHas QyHKIuu

21.10.2023

ege-study.ru
www.berdov.com




3H€M€HTapHOG HCCJICOOBAHUC U ITOCTPOCHUC

31 rpaduKoOB ATUX HYHKIIAHA 26.10.2023
1 DIEMEHTapHOE UCCIIEI0BAHUE U TIOCTPOEHUE
rpaduKoB 3TUX HYHKIUN 26.10.2023
1 Crenens ¢ 1esbIM IoKa3zaresneM. buaom ege-study.ru
Hprorona 28.10.2023  www.berdov.com
34 Crenens c 11eJ1bIM TTOKa3aTesneM. bunom
HrroTona 28.10.2023
35 CremnenHast GyHKIUS C HATYPAJIbHBIM U
1eNbIM nokaszaresnieM. E€ cBoiicTBa u rpaduk 09.11.2023
Kontponbhas pabota: "Crenennas KLU .
36 Eé CBIC))ﬁCTBa I/Iprpa(bI/IK" s 09.1120p3 Ccgesdamgiaru
37 Apudmerndeckuit KOpeHb HaTypabHON
CTEIIEHU U €ro CBOMCTBA 11.11.2023
Apudmernueckuit KOpeHb HATypaIbHOMN .
38 C;ZAEHHIIGFOCBOﬁC;;a o 11.11.2023 cge-sdamgia.ru
19 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHIM,
COAEPKAIIMX CTENIEHU U KOPHU 16.11.2023
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUH, ege-study.ru
COAEPKAIIMX CTENIEHU U KOPHU 16.11.2023 = www.berdov.com
A1 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
COAEPKAIIMX CTENIEHU U KOPHU 18.11.2023
Uppannonanbubie ypaBHeHUA. OCHOBHBIE
42 MeTOﬂBIp?HeHHHpraHHOHaHLHHX 18.11.2023
ypaBHEHUH
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE
43 METO/IbI PEIICHUS UPPALUOHATBHBIX ege-study.ru
23.11.2023  www.berdov.com

ypaBHEHUH




44

Wppaunonanbubie ypaBHeHHs. OCHOBHBIE
METO/IbI PEIIEHUS UPPALMOHATBHBIX
ypaBHEHUH

23.11.2023

45

PaBHOCWIIBHBIE ITEPEXO/IBbI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

25.11.2023

ege.sdamgia.ru

46

PaBHOCUIIbHBIE TIEPEXO/IbI B PEILICHUN
UpPPALMOHATILHBIX YPaBHEHHM

25.11.2023

47

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUN
UpPPALMOHATILHBIX YPaBHEHHM

30.11.2023

ege.sdamgia.ru

48

PaBHOCWIBHBIE ITEPEXO/IBbI B PELICHUU
UPPALMOHAIIBHBIX YPAaBHEHUN

30.11.2023

49

CgoiicTBa 1 TpaduK KOPHS N-0¥ CTENEHU KaK
GbyHKIIMM 0OpaTHOW CTENEeHU C HATYPaJTbHBIM
nokasaresem

02.12.2023

50

CgoiicTBa 1 TpaduK KOPHS N-0¥ CTENEHU KaK
GbyHKIIMM 0OpaTHOW CTENEeHU ¢ HATYPaJTbHBIM
noKazaresnem

02.12.2023

ege.sdamgia.ru

51

KontponsHas padora: "CBoiicTBa u rpapuk
KOpHS n-ou creneHu. MppauroHansHbie
ypaBHEHUS"

07.12.2023

ege-study.ru
www.berdov.com

52

CreneHb ¢ pallMOHAIBHBIM [T0KA3aTEIEM U €€
CBOWCTBA

07.12.2023

53

CreneHs ¢ pallMOHAIBLHBIM MOKa3aTesieM U e
CBOMICTBA

09.12.2023

ege.sdamgia.ru

54

CreneHb ¢ palliOHAIBHBIM [T0KA3aTEIEM U €€
CBOWCTBA

09.12.2023

55

[oxa3zatenpHast QpyHKIMS, €€ CBOMCTBA U
rpadux

14.12.2023

ege-study.ru
www.berdov.com




Hcnonp3oBanue rpaduka GyHKIUM 115

56
pellIeHHs YpaBHEHHI 14.12.2023
57 Hcnonp3oBanue rpav(pmca byHKUIMN A7 ege. sdamgia.ru
pelIeHns ypaBHEHUI 16.12.2023
53 ITokazarenbHbie ypaBHEHUS. OCHOBHbBIE
METO/IbI PEIICHUS MOKA3aTeNbHBIX YPaBHEHUN 16.12.2023
59 [TokasarensHble ypaBHEHUSI. OCHOBHEIE ege-study.ru
METO/Ibl PELICHUS TOKA3aTEIbHbBIX YPABHEHUI 21.12.2023  www.berdov.com
60 [TokasarensHbie ypaBHEHUSI. OCHOBHEIE
METO/IbI PEIICHUS [IOKA3aTEIbHbIX YPABHEHUN 21.12.2023
HroroBasi kKoHTposIbHAs paboTa 3a le
61 MOJIYTOJTUE : HOKa3aTeJ'II>Ha"${ byHKIHSL. 3.12.2023 ege.sdamgia.ru
[Toka3aTenbHbIe ypaBHEHUS
62 Jlorapudm uucna. CoiicTsa jorapudpma 73.12.2023 ege.sdamgia.ru
63 Jlorapudm umncna. CoiicTBa Jorapudpma 78.12.2023
64 Jlorapudm uucmna. CoiicTsa jorapudpma 78.12.2023 :Vg’ew;:f;iricom
65 JlecsiTuuHble ¥ HATypaJlbHbIE JIOTapU(PMBI 30.12.2023
66 JlecsiTUuHBIC U HATYpaJIbHBIE JIOTAPUPMBI 30.12.2023 ege.sdamgia.ru
67 [IpeoOpa3zoBanme BBIpaKEHUH, COIEPIKAIINX ege-study.ru
norapupMbl 11.01.2024  www.berdov.com
68 [IpeoOpazoBaHue BBIpAKEHHIA, COACPIKALIIX
norapupMbl 11.01.2024




[IpeoOpazoBanue BEIpaXKEHUH, COACPKAIINX

69
norapupMbl 13.01.2024

70 Jlorapudmmueckas GyHKIus, €€ CBOWCTBA U ege-study.ru
rpaduk 13.01.2024  www.berdov.com
Jlorapudpmuueckas hpyHKIM, €€ CBOWCTBA U .

71 .sd :
rpaduk 18.01.2024 ~ ceCScamgiaru
Hcnonp3oBanue rpaduka GyHKIUM 115

72 .
pellIeHHs YpaBHEHHI 18.01.2024
Ncnonb3oBanue rpaduka GyHKIUN IS ege-study.ru

73 .
pelIeHus: ypaBHEHHI 20.01.2024  www.berdov.com
Jlorapudpmuueckue ypaBaHenusi. OCHOBHBIC

74 METO/IbI pEHIeHI/ISI JorapuGMUIECKUX 20.01.2024
ypaBHEHHI
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE

75 METO/IbI pEHIeHI/ISI JorapuMUIECKUX 25.01.2024 ege.sdamgia.ru
ypaBHEHHI
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

76 METO/IBI p?meHI/m JorapupMUUECKUX 75.01.2024
ypaBHEHHI

77 PaBHOCHITBHBIE TIEPEXO/IBI B PEILICHUT ege-study.ru
norapupMHUUECKUX ypaBHEHUI 27.01.2024  www.berdov.com

73 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX YpaBHEHUN 27.01.2024

79 KontponsHas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypapaenus" 01.02.2024

20 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC ege-study.ru
YUCJIOBOTO apryMeHTa 01.02.2024  www.berdov.com




CuHyC, KOCHHYC, TAHT'€HC U KOTaHT€HC

81
YUCJIOBOTO ApryMEHTa 03.02.2024
ApKCUHYC, apKKOCUHYC U apKTaHTEHC )
82 .sd .
YUCJIOBOT'O apryMeHTa 03.02.2024 cge-Sdamgla.t
23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOT'O apryMEHTa 08.02.2024
TpuronomeTpuyeckas OKpPyKHOCTb,
84 oTpeIeJICHUE TPUTOHOMETPUUECKHUX (DYHKITHI ege-study.ru
P P P o 08.02.2024  www.berdov.com
YHCIIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,
85 OTIpeieIeHue TPUTOHOMETPHUECKUX (DYHKIMIA 10.02.2004
YHUCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITHI 10.02.2004
ege-study.ru
87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITHI 15022024 www berdov.com
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 15.02.2004
89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITHI 17.02.2024 ege.sdamgia.ru
90 [Tpeobpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAXKEHUI 17.02.2024
91 [IpeobpazoBaHme TPUTOHOMETPUUECKUX ege-study.ru
BBIPAKECHUN 22.02.2024 = www.berdov.com
9 [Tpeobpa3oBaHre TPUTOHOMETPUIECKUX
BBIPAXKEHUI 22.02.2024
[Ipeobpa3oBaHre TPUTOHOMETPUIECKUX .
93 .sd .
BBIPAKCHIH 24022024 ~ SEeSCamelatd




94

Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN

24.02.2024
95 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 29.02.2004
96 Pemrenne TpuroHoMeTpUUECKUX YpaBHEHUN ege-study.ru
P P P 02.03.2024  www.berdov.com
P .
97 €IICHUE TPUTOHOMETPUUYECKUX YPABHEHHIA 02.03.2024
P i . ia.
98 ELICHUE TPUTOHOMETPUYECKUX YPABHEHUN 07.03.2004 ege.sdamgia.ru
99 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 07.03.2004
1 P i
00 €IIEHNE TPUTOHOMETPUUECKUX YPABHEHUN 09.03.2024
KontponsHas pabdora: "Tpuronomerpuyeckue
101 BBIPAYKEHUSI U TPUTOHOMETPUUECKHUE ege-study.ru
P " P P 09.03.2024 = www.berdov.com
YpaBHEHUs
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS
102 HOCJ‘Ie,I[OBaTeJIBI{OCTeI/I. Meton 14.03.2004
MaTeMaTHYECKON HHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE
103 nocjeaoBaTeabHOCTH. MIcTopHs aHanu3a 14.03.2004
OECKOHEYHO MaJIbIX
104 ApudmeTrndeckast mporpeccus 16.03.2024 ege.sdamgia.ru
105 I'eomeTrpuueckas nporpeccust

16.03.2024




BeckoneuHo yOpIBaromasi reoMeTpudecKas

ege-study.ru

106 Iporpeccus 21.03.2024  www.berdov.com
107 Cymma 68CKOH€:{HO yObIBaromeit
TE€OMETPUUECKOM MPOTrPECCUU 21.03.2024
108 JIMHEeHBIN ¥ SKCIOHEHIIMAIIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX MPOLEHTOB 23.03.2024
109 JIMHENHBIN U YKCIIOHEHIMAIIBHBIA POCT. cge.sdamgia.ru
Yucno e. DopMyna CIOKHBIX MPOLEHTOB 23.03.2024
110 Hcnonp30BaHue mporpeccuu Ajs peleHus
peanbHBIX 3a1a4 MPUKIAAHOTO XapaKkTepa 04.04.2024
11 Kontponbhas pabota: "[locinenosarensHocT! ege-study.ru
u nporpeccun” 04.04.2024  www.berdov.com
112 HenpepoiBHBIE QYHKIIMU U UX CBOMCTBA 06.04.2004
Touka pa3pbiBa. ACUMITOTHI I'pa(h)uKOB i
113 q)YHKHIi)ﬁ P pad 06.04.2024 ege.sdamgia.ru
114 CgoiicTBa GYHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke 11.04.2024
115 CpoiicTBa (hyHKIIMI HEMPEPHIBHBIX HA
OTpE3KE 11.04.2024
116 Meroza MHTEPBAJIOB VISl PELICHUS HEPABEHCTB 13.04.2004 :vgew;:fe(zg\l/l.com
117 MeTtoa UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 13.04.2004
118 MeTo1 MHTEPBAJIOB [IJISl pEIICHHSI HEPABEHCTB 18.04.2024 ege.sdamgia.ru
119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GYHKIUH 1715 peleHust 3a1a4 18.04.2024




IIpuMeHeHne CBOWCTB HEIPEPBIBHBIX

120

GYHKIMA 7151 peIIeHus 3a1a49 20.04.2024
121 [lepBas u BTOpas npou3BoAHbIEC HYHKIIUN 20.04.2004 ege.sdamgia.ru
122 Onpenenenre, reOMETPUUECKUN CMBICIT ege-study.ru

MIPOU3BOAHOMN 25.04.2024 www.berdov.com
123 Omnpenenenue, GU3NUECKUI CMBICTT

MIPOU3BOAHOMN 25.04.2024

YpaBHeHHE KacaTeabHOU K rpaduKy )
124 . .

bysxumm 27.040024  CECsdamgiaru
125 YpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIIHHA 27.04.2024
126 [Ipou3BoHbIE IIEMEHTAPHBIX (HYHKIIMNA 02.05.2004 ege.sdamgia.ru
127 [Ipou3BoHbIE IIEMEHTAPHBIX (QYHKIIHMNA 02.05.2024

[TpousBogHast CyMMBI, TPOU3BEACHHUS, ege-study.ru
128 .

YaCTHOTO ¥ KOMITO3UIIUU (PYHKITHI 04.05.2024 www.berdov.com
129 [IpousBomHAs CyMMBI, POU3BEACHMUS,

YaCTHOTO ¥ KOMIO3HUIIUU (HYHKITUH 04.05.2024

[TpousBogHast CyMMBI, TPOU3BEACHHUS, )
1 . .

30 YaCTHOTO ¥ KOMIO3HUIINU (HYHKITUH 09.05.2024 cge.sdamgia.ru

131 Kontponbnas padota: "[IponsBoanas 09.05.2024 ege.sdamgia.ru
132 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs coe.sdameiaru

3HaHuit: "YpaBHeHus" 11.05.2024 8¢ gla.
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

3HaHui: "OyHkIun" 11.05.2024




134

Hrorosas KoHTpoOJBbHASA paboTa

ege-study.ru

16.05.2024 | www.berdov.com
135 Hrorosas kKoHTpoOJbHASA paboTa 1 1 16.05.2004
136 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS | coe.sdameia.ru
swamii 18.05.2024 ~ BSACAMER:
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpumeneHnne nporu3BOHON K UCCIIEI0BAHUIO

! (GyHKLIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
) IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKLIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
3 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKUIMH HA MOHOTOHHOCTB U SKCTPEMYMBI
4 [IpumeneHnne nporu3BOHON K UCCIIEI0BAHUIO
(GyHKLIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
5 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKUIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
6 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI
Haxoxnenne HanOoIbIIero 1 HAMMEHbIIETO
7 3HAYCHHs HEMPEPHIBHON (PYHKITUN Ha
OTpE3Ke
Haxoxnenne HanOoIbIIero 1 HAMMEHbIIETO
8 3HAYCHHs HEMPEPHIBHON (QYHKITUN Ha
OTpE3Ke
Haxoxnenne HanOobIIero ¥ HAMMEHBIIETO
9 3HA4YEeHUs1 HeNPEPhIBHOHN (PyHKIMH Ha

OTpe3Ke




10

Haxoxaenne HanOoIbIIero 1 HANMEHBIIIETO
3HAuUEHUS HEMPEepbIBHOM (PyHKIINU Ha
OTpe3Ke

11

Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEeHHUs1 HeNPEPhIBHOHM (PyHKIMM Ha
OTpe3Ke

12

Haxoxxnenne HanOoIbIIero 1 HAMMEHbIIETO
3HA4YEeHUs1 HeTPEPhIBHON (PyHKIMM Ha
OTpe3Ke

13

[IpumeneHnne npou3BOTHOM JIsl HAXO0KACHUS
HaWJIYYIIEeTro PEIICHHS B TPUKIIAIHBIX
3aJa4ax

14

[IpumeneHne npou3BOTHOM JIsl HAXOKACHUS
HaWJIYYIIEeTro PEIICHHS B TPUKIIAIHBIX
3aJa4ax

15

[Ipumenenre npou3BOIHOM IS
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIIOH UITH
rpadgukomM

16

[Ipumenenre npou3BOIHOM IS
onpeJeleHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOTO (GOPMYIION UITH
rpadgukomM

17

Kommosurus ¢pyHKIuit

18

Kommnosumus pyskmmi

19

Kommosurus ¢hyHKImit

20

['eomerpuueckue 0Opas3sl ypaBHEHUN Ha
KOOPJAMHATHOM MIIOCKOCTH




I'eomerpuueckue oOpas3bl ypaBHEHUI Ha

21 KOOPJAMHATHOM MIIOCKOCTH

” KonrponsHas padora: "MccnenoBanue
(byHKUIMH C TOMOIIBIO TPOU3BOAHON"

” [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 ITepBoOOpazHbIe AIEMEHTAPHBIX (DYHKITHIA.
ITpaBuna Hax0XI€HHS IEPBOOOPA3HBIX

)5 ITepBoOOpazHbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaXOXJIEHHUS IEPBOOOPAZHBIX

%6 Hurterpan. ['eomeTpudeckuii CMbICIT
UHTEerpaja

27 Beruncnenue onpenenéHHoro MHTerpaia 1o
¢dopmyne Heiotona-Jleiitbnuna

73 Beruncnenue onpenenéHHoro MHTerpaia 1o
¢dopmyne Heiotona-Jleiitbnuna

29 ITpuMeHeHue uHTErpana i HaX 0K IACHUS
MJI0IA 1N TIOCKUX PUTyp

30 [TpumeHeHne UHTETpaia il HaXOXKIACHUS
00BEMOB reOMETPUIECKHUX TET

31 [Tpumeps! pemenuit audhepeHInaTbHbIX
YpaBHEHUN

1 [Tpumeps! pemenuit audhepeHInaTbHbIX
ypaBHEHUU
MaremaTHuecKkoe MOJICIIUPOBAHUE PEaTbHBIX

33 MIPOIIECCOB C MOMOIIBIO U] PepeHIInATBHBIX

ypaBHEHUU




Konrponsnas padora: "[lepsoobpasHas u

34 | 1
MHTErpan

35 Tpuronomerpuieckue GyHKIUHU, UX 1
CBOMCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, UX |
CBOICTBa U Tpaduku

37 Tpuronomerpuieckue GyHKIUHU, UX 1
CBOICTBa U TpaduKku

18 Tpuronomerpuieckue GyHKIUHU, UX 1
CBOMCTBA U TpapuKu

19 Tpuronomerpuyeckue GyHKINH, UX |
CBOICTBa U TpaduKku
OT60p KOpHEH TPUTOHOMETPHUECKUX

40 YpaBHEHUH C TOMOILIbIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

41 YPAaBHEHUH € IOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPAaBHEHUH € IOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C MOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 PeleHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1

47 PelmeHne TpUroHOMETPUYECKUX HEPABEHCTB 1




Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUICCKUX (DYHKITHAHN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHEBIE MCTOABI PCIICHUS MOKA3aTCIIbHBIX
HEPaBEHCTB

50 OcCHOBHBIE METObI PELICHUS TOKA3aTEIbHBIX
HEPaBEHCTB

51 OcCHOBHBIE METObI PELICHUS TOKA3aTEIbHbIX
HEPaBEHCTB

57 OCHOBHEBIE MCTOABI PCIICHUS MOKA3aTCIIbHBIX
HEPaBEHCTB

53 OcCHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

54 OCHOBHEBIE MCTOABI PCIICHUA
Jorapu(MUUECKUX HEPaBEHCTB

55 OCHOBHEBIE MCTOABI PCIICHUA
norapuMUYECKUX HEPABEHCTB

56 OcCHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

57 OCHOBHEBIE MCTOABI PCIICHUA
HppalMOHAIILHBIX HEPABEHCTB

58 OCHOBHEBIE MCTOABI PCIICHUA
HppaluoOHAJIbHBIX HEPABEHCTB

59 OcCHOBHBIE METOBI PELICHUS
MppalMOHATILHBIX HEPABEHCTB

60 OCHOBHEBIE MCTOABI PCIICHUA

MppalMOHATILHBIX HEPABEHCTB




I'padmyeckue MeToabl perieHUs

61 UppalMOHANILHBIX YpaBHEHUI

2 I'paduueckue MeTObI pEeLICHUS
UppalMOHAIBHBIX YPaBHEHHH

63 I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX YPABHEHUM

64 I'paduueckue MeTObI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTObI peLICHUs
norapuMUYECKUX ypaBHEHUN

66 I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKUX HEPaBEHCTB

67 I'paduueckue MeTObI pELICHUS
JorapupMHUUECKUX HEPABEHCTB
I'padmyeckue MeToabl pemieHUs

68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUN
I'padmyeckue MeToabl pemeHus

69 MOKa3aTeIbHBIX U JIOTaPUPMUUECKUX
YpaBHEHUU
I'padmyeckue MeToabl pemeHus

70 MOKa3aTeIbHBIX U JIOTaPUPMUUECKUX
HEPaBEHCTB
I'padmyeckue MeToabl penieHUs

71 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

HEPaBEHCTB




KonrponsHast padora: "MppanmoHanbHeie,

72 MOKa3aTeIbHBIC U JJOTAPU(PMUUIECKUEC
HepaBeHCTBA"
KommuekcHbie uncna. AnreOpanueckas u

73 TPUTOHOMETpHUECKask POPMBI 3aHUCH
KOMIUIEKCHOTO YHClIa
KommiekcHbie uncia. Anredpandeckast u

74 TPUTOHOMETpHUYECKask POPMBI 3aIUCH
KOMIUIEKCHOTO YHCJIa

75 Apudmernueckue orneparuu ¢
KOMILUTEKCHBIMH YHCIIaMU

76 Apudmernueckue onepanum ¢
KOMILUTIEKCHBIMH YHCIIaMU

77 N300paskeHre KOMIUIEKCHBIX YHCEIl Ha
KOOPAMHATHOM IIOCKOCTH

73 N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAMHATHOM MIIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHCJIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHClIa
[IpuMeHeHne KOMIUIEKCHBIX YUCEIN JIs

81 pereHus: GU3NIECKUX U TeOMETPHICCKUX
3a1a4y

%) KonrponsHas padora: "KomruiekcHbie
yucna"

83 HatypanbHble u ensle uncia

84 HarypanbHbie u 1ienbie yncina




HpI/IMeHeHI/Ie MPU3HAKOB JCJIMMOCTHU LECJIBIX

85
qucen

26 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEIbIX
qyucen

%7 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LEIbIX
yucen: HOJI u HOK

28 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEbIX
yucen: HOJI u HOK

29 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEIbIX
YUCEJN: OCTATKH MO MOAYJIIO

90 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LEIbIX
YHUCEN: OCTATKH 0 MOAYJIIO
[IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEbIX

91 qucel: aNropuT™ EBknuna s pemeHus
3a/1a4 B LEJbIX YUCIIAX

9 KonrponsHas padora: "Teopus nemnbix
yucen"
CucreMa 1 COBOKYITHOCTh YPAaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI I CUCTEMBI-
CJIeICTBUS
CucreMa U COBOKYITHOCTb YPAaBHEHUM.

94 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CJIEJICTBHS

95 OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U

96 COBOKYITHOCTEW MPPALMOHAIIBHBIX

YpaBHEHUU




97 OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTeIbHBIX YPAaBHECHHI

98 OcHOBHBIC MCTOABI pCIICHHUA CUCTEM U

COBOKYITHOCTEH ITOKA3aTEIbHbIX YPABHECHUN

OCHOBHBIE METObI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JTIOTapu(PMUIECKUX
ypaBHEHUU

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTUYeCKHUX 3a/a4 U 3aJ1a4y 13

101 pa3IMYHBIX 00JIaCTEeH HAYKH U PeaIbHOU
KHU3HU, HTHTEPIPETALUs OTy4YEeHHBIX
pe3yNbTaToB

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13

102 pa3IUYHBIX 00JIaCTel HAYKW U PeaTbHOU
KHU3HU, HHTEPIPETALUs OTy4YEeHHBIX
pe3yNbTaToB

[IpuMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/a4 U 3aJ1a4y 13

103 pa3IMYHBIX 00JIacTel HAYKH U PeaTbHOU
KHU3HU, HHTEPIPETALUs TOTy4YEeHHBIX
pe3yNbTaToB

KonTpomnbnas padota: "Cucrembl
paIMOHATBHBIX, UPPAIIMOHATBHBIX

104
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUN"




105

PannoHaneHbIE ypaBHEHMS C IapaMeTpaMu

106 ParnmonansHble HEpaBEeHCTBA C MapamMeTpaMu

107 PanmonanbHble cucTEMBI ¢ TapaMeTpaMu

108 Uppanmonanbuble ypaBHEHUS, HEPABEHCTBA
C mapamMeTpaMu

109 HppanuoHaiibHbIE CUCTEMBI C TTApAMETPAMU

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazaTenbHbIE CUCTEMBI C TTApaMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

114 Tpuronomerpuyeckrie ypaBHEHUS C
napaMmeTrpamu

115 TpuroHoMeTpuyeCKrue HEPABEHCTBA C
napaMeTrpamu

116 TpuronoMeTpuyecKue CUCTEMBI C
napaMeTpamu
[TocTpoenue u uccienoBaHue

17 MaTeMaTHYECKUX MOJIEel peabHbIX
CUTYyallUi C MOMOIIbIO YPaBHEHUH C
napaMeTrpamu
[TocTtpoeHue u uccnenoBaHue

118 MaTeMaTHYECKUX MOJIEel peabHbIX
CUTYyallui C MOMOIIBIO CUCTEM YPABHEHUM C
napaMerpamu

119 ITocTpoeHue u uccienoBaHue

MAaTEMAaTHYICCKUX Moneneﬁ PCATBHBIX




CUTYAaLU C IIOMOLIBIO CUCTEM YPABHEHUH C
napaMeTrpamu

KonrponsHas padora: "3anaun ¢

120 h
napaMeTpamu

121 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIHS
3HaHuii: "YpaBHeHus"

123 [ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIIS
3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHUI"

124 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS
3HaHuii: "HepaBencrtna"

126 [ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrtna"

127 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "[IpousBoaHas u e€ npumeneHue"

128 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIIS
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "MHTerpan u ero npuMeHeHue"

131 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIIS
3Hanuit: "Oynkun"

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

3Hanuit: "Oynkun"




133 [ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIHS 1
3HaHuii: "OyHkun"
134 HtoroBas KOHTpoOJbHASA padoTa 1 1
135 Hrorosas koHTpoabHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




ITOYPOYHOE INTAHUPOBAHUE KYPCA «'EOMETPUS»

10 KUIIACC
KonnuyectBo yacos DJIEKTPOHHBIE
Ne ara uugpoBbie
n/n Tema ypoxa Bcero Konrpobusie iyqeﬂnﬂ oﬁg)al;onaTenbnble
padoThI pecypee
ege.sdamgia.ru
OcHoBHBIE MpaBWIIa U300pAKEHUS HA alexlarin.net
1 PHUCYHKE IJIOCKOCTH, MapaJIENbHBIX MPSAMBIX 04.09.2023  www.berdov.com
(OTpe3KOB), CepeHBI OTpe3Ka www.youtube.com
ege.yandex.ru
[ToHsATHS CTEpEeOMETPHUH: TOUKA, IpsMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
2 MpaBUJIa U300paKeHHs Ha PUCYHKE 05.09.2023 | www.youtube.com
IJIOCKOCTH, MapaJIeNIbHBIX MPSMBIX
(OTpe3KOoB), cepeIMHBI OTpPE3Ka
[TonsTHSA: NEpeceKaroLuecs MIOCKOCTH,
3 NepeceKaromrecs npsimasi ¥ miOCKOCTb; 06.09.2023 | www.youtube.com
IIOJIYTIPOCTPAHCTBO
[TonsTHs: mepeceKarouuecs MIOCKOCTH,
4 IIepeCeKaroIecs Npsmas U INIOCKOCTh; 11.09.2023 | www.youtube.com
MOJIYTIPOCTPAHCTBO
MHororpaHHUKH, ©300pa’keHHEe MPOCTEUIIINX
5 MIPOCTPAHCTBEHHBIX (DUTYD, 12.09.2023 | www.youtube.com
HECYIIECTBYIOIUX O0BEKTOB
MHororpaHHuK#, H300pakKeHHE MPOCTEHTIITIX
6 MIPOCTPAHCTBEHHBIX (DUTYD, 13.09.2023 | www.youtube.com

HECYIIECTBYIOIIUX 00BHEKTOB




AKCHOMBI CTEPEOMETPUH U NIEPBBIE
CIIEJICTBUS U3 HUX

18.09.2023

www.youtube.com

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
CJIEICTBUS U3 HUX

19.09.2023

www.youtube.com

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
CIICACTBHUA U3 HUX. CHOCO6I>I 3aJaHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O603HaYeHUS TIPSMBIX U TIIOCKOCTEH

20.09.2023

www.youtube.com

10

N300pakeHne ceueHuil mupaMupsl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHue nepecevyeHus moTydeHHbIX
IIJIOCKOCTEN. PackpanmBaHue OCTPOECHHBIX
CEYCHMU pa3HbIMU LIBETaMU

25.09.2023

ege.sdamgia.ru

11

N3o0pakenue ceueHnit mupaMuibl, Kyoa u

MPU3MBI, KOTOPBIE MTPOXOAT uepe3 ux péopa.

N300paxeHue nepecevyeHus moayueHHbIX
IJIOCKOCTEM. PackpaimmBanie mOCTPOSHHBIX
CEUeHUH pa3HbBIMU I[BETAaMU

26.09.2023

www.youtube.com

12

N300pakeHne ceueHuil mupaMupsl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHue nepecevyeHus MoTydeHHbIX
IJIOCKOCTEN. PackpammBaHue oCTPOECHHBIX
CCUEHUH Pa3HBIMU L[BETAMHU

27.09.2023

ege.sdamgia.ru

13

N300pakeHne ceueHuil mupaMupl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHue nepecevyeHus moTydeHHbIX
IIJIOCKOCTEN. PackpanmBaHue OoCTPOECHHbBIX
CEYCHMI pa3sHbIMU LIBETAMU

02.10.2023

ege.sdamgia.ru

14

Merton cnenoB 1uisi HOCTPOCHUST CEUCHHM

03.10.2023

ege.sdamgia.ru




15

Mertoz cienoB A1l HOCTPOCHHUS CEUSHHIH.
CaolicTBa niepece4eHNni MPSIMBIX U
IJIOCKOCTEN

04.10.2023

ege.sdamgia.ru

16

Merton cneaoB 1uisi HOCTPOCHUSI CEUCHHUIA.
CaolicTBa niepece4eHNni MPSIMBIX U
IIOCKOCTEH

09.10.2023

ege.sdamgia.ru

17

[TocTpoenue ceuenuii B mupamMue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeXkKel U 3amuch 11aroB
MOCTPOCHUS

10.10.2023

ege.sdamgia.ru

18

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX I-ICpTC)KeI\/'I U 3aI1iMCh HI1aroB
MTOCTPOCHUS

11.10.2023

eged.me

19

[TocTpoenue ceuenuii B mupamMuae, Kyoe mo
Tp€M Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeXKel U 3aMuch 11aroB
MOCTPOCHUS

16.10.2023

ege4.me

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX I-ICpTC)KeI\/'I U 3aIliMCh HI1aroB
MTOCTPOCHUS

17.10.2023

eged.me

21

[ToBTOpenue manumeTpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJILHUKOB

18.10.2023

ege4.me

22

[ToBTOpenue manumeTpun: Teopema
Menenas. PacdeTsl B ceUeHUSIX Ha
BBIHOCHBIX 4YepTekax. McTopus pazBuTus
TJITAHUMETPUHU U CTEPEOMETPUH

23.10.2023

ege4.me




23

KonTpomnpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

B3anMHOe pacnionioxeHue npsiMbIX B
npoctpancTBe. CKpenMBarOINEcs MpsMbIe.
IIpu3Haky CKpeIMBarOMINXCS MPSMBIX.
[TapannenpHble MpsIMbIE B IPOCTPAHCTBE

25.10.2023

www.youtube.com

25

Teopema o CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JAHHOU MPSIMO#, TPOXOAIIEN YepE3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeH Ha JaHHOU
npsmoii. Jlemma o nepeceyeHun
MapajuIeNbHBIX IPSIMBIX IJIOCKOCTBIO

07.11.2023

www.youtube.com

26

[TapamtensHOCTB TpeX NpsMBIX. Teopema o
TpEX mapauIeNIbHBIX NpAMbIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

08.11.2023

eged.me

27

[TapannensHoe nmpoekTrpoBanue. OCHOBHBIE
CBOICTBA MapajIeIbHOTO MPOEKTUPOBAHUSI.
N3o0paxenue pa3ubix puryp B
MapayieIbHON MPOEKIINU

13.11.2023

28

lenTpanbHas npoeKkus. YToil ¢
COHAIIPaBJIICHHBIMU CTOPOHAMU. YTOJ MEXY
MPSIMBIMH

14.11.2023

29

3amaun Ha JOKa3aTeIbCTBO U MCCIICI0BaHuE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSMBIX B
MIPOCTPAHCTBE

15.11.2023

www.youtube.com

30

[ToHsTHA: MapaIeabHOCTh NPSIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapaIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaoiicTBa napajuieIbHOCTH IPSIMOU U
MJIOCKOCTH

20.11.2023




31

reOMeTpI/I‘-IeCKI/IC 3aa41 Ha BBIYHCJIICHUEC N
J0Ka3aTeIbCTBO, CBSI3aHHBIC C
MapajuIeIbHOCTBIO TIPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

21.11.2023

32

ITocTpoeHue ceueHus, MIPOXOASILEro Yepes
JAHHYIO IIPSIMYIO Ha 4epTEkKe U
[apajuIeIbHOTO APYrou npsMoi. Pacyér
OTHOLLEHUN

22.11.2023

www.youtube.com

33

[TapannenpHas npoeKUrs, IPUMEHEHUE s
MMOCTPOCHUSI CEUeHUH Ky0a u
napaenenumnena. CBoicTBa
napajuiefienuneaa u Npu3Mbl

27.11.2023

ege4.me

34

[TapamnensHbie mwockoctu. [IpuzHaku
[apaJuIEIbHOCTH IBYX IUIOCKOCTEH

28.11.2023

35

Teopema o0 nmapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIIEH
yepe3 TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUSA U3 HEE

29.11.2023

36

CaolicTBa napasuieibHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSIMBIX [IEPECCUCHHUS TIPH
[IEPECEUYCHNHU IBYX IapaJlIEIbHBIX
IIJIOCKOCTEM TpEThben

04.12.2023

www.youtube.com

37

CBoiicTBa MapaICIbHBIX TUIOCKOCTEH: 00
OTpEC3Kax MapaJlJICIbHBIX MPAMBIX,
3aKJII0OYEHHBIX MCXKAY NapalyICIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
ABYMS TTapaJIJICIIbHBIMU TNIOCKOCTAMUA

05.12.2023

38

[ToBTopenue: Teopema [Mudaropa na
IJIOCKOCTH

06.12.2023




IToBTOpEHME: TPUTOHOMETPUS

39 11.12.2023 | www.youtube.com
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
40 CaoiicTBa Ky0a U IpSIMOYTOJILHOTO 12.12.2023
napajuiesenumena
41 Brruucnenue yiH 0Tpe3KoB B KyOe U 13.12.2023
IIPSIMOYTOJIBHOM TapajuleIenuIee
[TeprieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTH.
42 [Ipu3Hak nepneHMKYISIPHOCTH NPSIMON 1 18.12.2023 | eged.me
IJIOCKOCTH
[TeprieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTH.
43 [Ipu3Hak nepneHIuKyISIPHOCTH TIPSMOU U 19.12.2023
IIJIOCKOCTH
TeopeMa o CylIeCTBOBAHUHU U
44 CHAUHCTBCHHOCTH MPAMOH, TIPOXOJATICH 20.12.2023 | www.youtube.com
4yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYJIIPHON K IIIOCKOCTU
45 [InockocT M nepeHINKYIIpHbIE UM 25 12.0023
MPSIMBIE B MHOTOI'PAHHHUKAX
46 ILaockocTit 1 NEPIEHAMKYTAPHLIC HM 26.12.2023 |  www.youtube.com
MpsIMbIE B MHOTOI'PaHHUKAX
47 [Tepnienaukynsip u HakinoHHas. [loctpoenue 2712.0023
MEPIEHIUKYISIPA U3 TOYKH HA MPAMYIO
48 Ilepnennukynsp u HaknoHHas. [loctpoenue 09.01.2024
MEePHEHIUKYISIPA U3 TOUYKH Ha MPAMYIO
49 Teopema o Tpéx neprneHAuKyIspax (mpsmas 10.01.2024  eged.me
u oOpartHas)
50 Teopema o Tpéx nepneHAuKyIsapax (mpsamas 15.01.2024
u oOpaTHast)
51 Yron Mexay CKpenuBaromUMHUCs MPIMbIMU 16.01.2024




52

ITouck neprneHIuKyIAspHBIX IPSAMBIX C
IIOMOILBIO NIEPIIEHAUKYJISPHBIX INIOCKOCTEN

17.01.2024

www.youtube.com

53

OproroHajabHOE MPOCKTUPOBAHHE

22.01.2024

54

[Toctpoenue ceueHuit kyoa, IpU3MBbI,
IIPaBWJIBHON MUPAMUBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKLIUH

23.01.2024

eged.me

55

[TocTpoenue ceuenuit kyba, MpU3MBI,
IIPaBWJIBHON MUPAMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKLIUH

24.01.2024

56

CuMMeTpusi B IPOCTPAHCTBE OTHOCUTEIHHO
mrockocTH. [1nockoctu cummerpuii B
MHOTOTpaHHUKAX

29.01.2024

www.youtube.com

57

[Ipu3Hak neprneHaUKyJISPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CJIEICTBUE CUMMETPUU

30.01.2024

58

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosiHUi OT TOYKH JI0 TIIOCKOCTH

31.01.2024

ege4.me

59

IIpaBunbHbIE MHOTOTpaHHUKU. Pacyér
pPacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

05.02.2024

www.youtube.com

60

Crioco0bl ONyCTUTH MEPIEHANKYISPDI:
CUMMETpHUS, CABUT TOYKHU O MapaijiesIbHOI
MpAMOi

06.02.2024

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

07.02.2024

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

12.02.2024

www.youtube.com

63

[ToBTOpEHME: Yroi MeXAy NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

13.02.2024

ege4.me




64

IToBTOpEHME: Yyroy MexKIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

14.02.2024

65

I'eomeTpryeckne METObI BEIYHACICHUS yIila
MEXIY NPSMBIMU B MHOT'OTPaHHUKAX

19.02.2024

66

JIByrpanHbiil yroi. CBOMCTBO JIMHEUHBIX
YIJIOB IBYTPAHHOTO yIila

20.02.2024

67

IlepnenukynspHele miockoctu. CBoiicTBa
B3alMHO NEPIEHIUKYJISPHBIX TNIOCKOCTEN

21.02.2024

68

[Ipu3Hak nepneHIuKyISIPHOCTH TIIOCKOCTEN;
TeopeMa O MPsIMON MepeceyeH sl IByX
IJIOCKOCTEH NEPIEHIUKYIISIPHBIX TPEThEU
MJIOCKOCTH

26.02.2024

ege4.me

69

[IpsiMoyronbHBII Napauienenunen; Kyo;
U3MEPEHMS, CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesenumena

27.02.2024

70

Teopema o auaroHaau IPSIMOYTOJIBLHOTO
napajuieJienuIe/ia U CJIeICTBUE U3 Hee

28.02.2024

71

CrepeomeTpruecke U NpUKIaJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOJIOKEHUEM
MPSAMBIX U INIOCKOCTH

04.03.2024

www.youtube.com

72

[ToBTOpEHME: CKpELIUBAIOIIUECS MPSMBIE,
napasuieNbHbIe MIIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHUKAX

05.03.2024

73

[Tapa mapaynenpHbIX IIOCKOCTENW HA
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSTHUAE
MEXK1Y CKPEIIMBAIOIMIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYALUAX

06.03.2024

74

PaccrostHue OT TOYKH 0 MIIOCKOCTH,
paccTostHUE OT MPSMOU 10 THIOCKOCTH

11.03.2024

www.youtube.com




Beluncnenue paccToOsSHUN MEXKIY

75 CKPEUIUBAIOIIUMHUCS IPSIMBIMU C IIOMOIIBIO 12.03.2024  eged4.me
MEPIEeHIUKYISPHOM MII0CKOCTH
TpéxrpaHHsblil yroy, HEpaBEHCTBA AJIsI
76 TpexrpaHHbIX yrioB. Teopema I[udaropa, 13.03.2004
TEOpPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIyia
77 DneMeHTHI chepruyecKoil reoMeTpuu: 18.03.2024  www.voutube.com
reoJie3nYecke JMHUU Ha 3emiie
78 KonTponpHas padota "Yrisl u paccrosHus" 19.03.2024
79 CI/ICTeMaTI/ISaI_E‘I/IH 3HaHUi "MHOTrOrpaHHUK 1 20.03.2024  www.youtube.com
€ro 3JIEMEHTHI
R0 [Mupamuna. Bunsl nupamua. IlpaBunbaas 01.04.2024
nupamua
21 [Tpusma. [Ipsimast u HaKJTOHHASI TPU3MBI. 02.04.2024
[IpaBunbHas npuzma
22 [Ipsimoit mapainenenunes, NpsMOyroIbHBIMN 03.042024  cged.me
napaiesienurnes, Kyo
23 BI:InyKnLIe MHOTOTrpaHHUKH. Teopema 08.04.2024
Ditnepa
Boinykibsie MHOTOrpanHuku. Teopema
84 Olinepa. [IpaBunbHbIE U IOTYNIpaBUIIbHBIE 09.04.2024
MHOT'OTpaHHUKH
85 Kontponbnas padota "MHororpanHuku” 10.04.2024
26 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B 15.04.2024
IIPOCTPAHCTBE
87 CyMMa BEKTOpOB 16.04.2024 = www.youtube.com
88 Pa3nocTh BekTOpOB 17.04.2024
89 [IpaBuio mapannenenunena 22.04.2024




90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1 23.04.2024 = eged.me
91 Paznoxxenne BekTopa 1o 6a3nc3v/ TpEX | 24.04.2004
BEKTOPOB, HE JISKANUX B OJHOHN IJIOCKOCTH
92 CkansipHoe Mpou3BeEICHUE 1 29.04.2024  www.youtube.com
93 Brrauciienue yria Mexmy BEKTOpaMu B | 30.04.2004
MIPOCTPAHCTBE
94 [Ipocreiimne 3aga4u ¢ BEKTOpaMu 1 01.05.2024 eged4.me
95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1 06.05.2024
96 [Ipocreiimne 3aga4u ¢ BEKTOpaMu 1 07.05.2024  www.youtube.com
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1 08.05.2024
98 O06o0uieHre U cucTeMaTu3alus 3HaHuR 1 13.05.2024 = ege4.me
99 O06001IeHrEe U cUCTEMaTH3alUs 3HAHUH 1 14.05.2024
100 HroroBast kKoHTpoOINIbHAs paboTa 1 15.05.2024 | www.youtube.com
101 Hrorosas koHTpoIbHAs paboTa 1 20.05.2024
102 O06001IeH e U cHCTeMaTU3alus 3HAHUN 1 21.05.2024  eged4.me
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoxka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchl
IToBTOpenue Tembl "KooparHaTel
1 BEKTOpA Ha MJIOCKOCTH U B 1
npocTpaHcTBe"
) [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncnenue yria 1
MEK]ly BEKTOpaMH B MPOCTpaHCTBE"
4 [ToBTOpEHue Tembl "YpaBHEHHUE IPSAMOI, 1
MPOXOJSIIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMAaJb, 1
YpaBHEHUE IIIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIOCKOCTH, HOPMaJb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3KaX
7 BektopHoe npousBenenmne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEHHOE 1
porpaMMHupOBaHUE
9 JIuHeitHbIe HEpaBEHCTBA, JTUHEIHOE 1
IpOrpaMMHUpPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY MPSMBIMU B MHOTOTPaHHUKAX
1 AHaIMTHYECKHE METO/BI pacyéTa yria 1
MEXAY IJIOCKOCTSIMUA B MHOTOTPaHHUKAX
12 ®opmysa pacCTOSHUS OT TOUKH J10 1

IJIOCKOCTHU B KOOpAHATAX




13

HaxosxaeHre pacCcTOsIHUI OT TOUKH 0
TUTOCKOCTH B KyOe

14

HaxoxaeHne paccTositHulA OT TOYKHU 10
MJIOCKOCTH B TIPABHIIBHOM MUPAMHUIC

15

KontponpHas pabora "AHanutuueckas
reoMerpust”

16

Ceuenus MHOI'OI'paHHUKOB!
CTaHAAPTHBIC MHOTOT'PAHHHUKN

17

CequI/IH MHOI‘OFpaHHI/IKOBZ METOL
CIIENIOB

18

CedeHuss MHOrOrpaHHHMKOB!
CTaH/IapTHBIE IUIOCKOCTH, IEPECEUEHUS
IPSIMBIX U IIJIOCKOCTEHN

19

[TapannenbHbie IPsIMbIE U TNIOCKOCTH:
napasuleJIbHble CEUeHUS

20

[TapamienbHbIe IPSIMBIE U INIOCKOCTH:
pacy€r OTHOLUEHUI

21

[TapamnenbHble TPsIMbIE U TNIOCKOCTH:
YTJIbI MEXY CKPEIMBAIOIIUMUCS
IPSIMBIMU

22

[IepneHauKymnspHBIC IPSAMBIE U
IJIOCKOCTH: CTAHAAPTHBIE ITAPbI
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUU MHOTOI'PAHHUKOB

23

[leprieHquKyNIApHBIE TIPSIMBIE U
IUIOCKOCTH: TEOpEMa O Tpex
NEepIEeHIUKYIIsIpax

24

[IepneHuKysipHBIC IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHUKAX




25

IToBTOpenue: miomanu
MHOTOYTOJTBHUKOB, ()OPMYIIBI JJIS
TI0IAEH, COOOpaKEHUS MO00US

26

[ToBTOpEHME: TIIOMIAAN
MHOT'OYTOJIbHUKOB, (hOPMYJIBI 1151
ioniaien, cooopakeHus moao0oust

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI IS
IO e, COOOpaKEHUS TO00US

28

[Inomany ceyeHU MHOTOIPAHHUKOB:
IJIOIIA U ITOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHsI MOJ00us

29

[Imomaan ceyeHnii MHOTOTrPaHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1101001t

30

KontponsHas padora "[loBTopenue:
MHOTOT'PaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

31

O06BEM Tema. O0BeM IPSIMOYTOIILHOTO
napaJiesenunea

32

3anmaun 06 yaBOCHUH Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIIUU yIiia

33

CrepeoMeTpHUYECKHE 33a]a9H, CBSI3aHHBIC
¢ 00BEMOM TIPSIMOYTOJILHOTO
napaJiesienunea

34

[Ipuxnanselie 3a1a4n, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMA MPSIMOYTOILHOTO
napasuiesenuIena

35

O0BEM TIPSIMOI PU3MBI




36

CrepeomeTpUyecKHe 3a1a4U, CBI3aHHbIC
C BBIYHCIICHUEM 00BEMOB MPSIMOI
IIPU3MBI

37

[IpuknamHbIe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSIMOI TTPU3MBI

38

Brruncnenne 00bEMOB TeJ ¢ TOMOIIBIO
onpenenéuHoro uaterpaiga. Oopém
HaKJIOHHOMN PU3MBI

39

Brruncnenue 06bEMOB TeI € TOMOLIBIO
omnpenenénHoro uHTerpana. O0bEM
MmUupamMuJabl

40

®dopmyna 00bEMA TUPAMUIBL.
OTtHo1IeHNnEe 00HEMOB MTUPAMUJL C
00IIUM yTIIOM

41

®opmyna 00bEMa MUPaAMHIBI.
OTtHomIeHne 06beMOB MUPAMUJL C
OOIIKMM YyTIIOM

42

CrepeoMeTpHUYECKHE 33a]]a4H, CBSI3aHHbIC
¢ 00béMaMH HAKJIOHHOW TIPU3MBI

43

CrepeoMeTpUUYCCKHE 3a/1a4H, CBSI3aHHBIC
¢ 00BEMaMU TUPAMHUIBI

44

[Tpuknagasie 3agaun 1o Teme "OO0BbEMBI
Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45

[Ipuknaaneie 3apauu o Teme "OObEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM MUPaAMUJIBI

46

[Ipumenenue 00bEMOB. Beruncienue
PacCTOSHUSA JI0 TIIOCKOCTH

47

KonTponsHas padora "O0bEM
MHOTOTpaHHHKA"




48

[unuHapudeckas MOBEPXHOCTb,
o0pa3yronue HUIHHIPUISCKON
HOBEPXHOCTH

49

Humuaap. [psimoit KpyroBout UIUHAIDP.

HJIOLLI&I[L MOBCPXHOCTU NWJIMHAPA

50

Konnueckast moBepxHOCTh, 00pa3yroriue

KOHUYECKOW moBepXHOCcTH. KoHyc

51

Ceuenue KOHYCa IIJIOCKOCThBIO,

napannenbﬂoﬁ IIJIOCKOCTH OCHOBAaHUA

52

VYceu€nnslii konyc. M3o0paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTU KOHYyCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH H
MOJTHOM TOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3aa4i Ha
J0Ka3aTCJIbCTBO U BBIYUCICHUC,
MIOCTPOEHUEM CEUYCHUI LMIIMHIPA,
KOHYCa

56

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MIOCTPOCHUEM CCUCHHH IIMIIMH/IPA,
KOHYyCa

57

HpI/IKJIa,Z[HLIe 3aJa4u, CBA3aHHBIC C
NUWIAHAPOM

58

[Ipuknagabie 3a1a4m, CBSI3aHHBIE C
ATUHIPOM

59

Cdepa u map




60

[Mepeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUTOCKOCTBIO. But u m300pakeHue mapa

61

[epeceuenwue cdepbl u mapa ¢
iockocThio. Kacanue mapa u cepsl
IUIOCKOCTBIO. Bua u n300paxkenue mapa

62

VYpasuenune cdepsol. [Inomanas chepst u
eé vacrei

63

Cummerpus cdepsl 1 mapa

64

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MIOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4i Ha
J0Ka3aTCJIbCTBO U BBIYUCICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MII0CKOCTHIO

66

[TpuknaaHbie 3a7a9M, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA
IUIOCKOCTH, BHIYUCIICHUS B OKPYKHOCTH,
CTaHJapTHBIE TOA00US

68

Paznuunbie KOMOMHAIIMK TET BPAIICHHS
Y MHOTOTPAaHHHKOB

69

3anaun o reme "Tena u moBEepXHOCTH
BpaieHus"

70

3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

71

Konrtponpnas padora "Tena u
MOBEPXHOCTH BpaleHus"




72

O0béMm mmmuHIpa. Teopema 06 00bEMe
MMpAMOTo MUJINHApPA

73

Brranciienne 00bEMOB TEJ € ITOMOIIBIO
onpenenéHHoro uaterpana. Oopém
KOHYCa

74

TTnowanu OOKOBOM U MOJIHOMU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHHEM 00BEMOB IUITUH/IPA,
KOHYCa

76

[Tpuknagaeie 3agaun 1mo Teme "O0bEMBI
Y TJI0IIaAu OBEpXHOCTEN Tem"

77

OOBEM 1mIapa 1 MIAPOBOT0 CEKTOpa.
Teopema 06 00béMme trapa. [lnomans
cdepsl. CTepeoMeTpUUECKUE 3a1auH,
CBsA3aHHBIC C BBIYUCIICHUEM O6’béMOB
1Iapa, IapoBOro CErMEHTa U IapOBOTO
CeKTopa

78

[Tpuknamgaeie 3agaun 1mo Teme "OO0BbEMBI
Ten", CBsI3aHHbIE C 00BEMOM I1apa u
miomaasto cepbl. COOTHOIIECHUS
MEXIY TIOMIAIIMHA TOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEN

79

[TomoGHBIE TeNna B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100UH.
CrepeoMeTrpuueckue 3aaun, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB Tl U
MJI0IIaAe TOBEPXHOCTEN

80

Kontponsnas padora "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TEl"




81

JIBM>KEHUS POCTPAaHCTBA.
OtoOpakeHusi. J[Br>keHUsI M paBEHCTBO
¢buryp. O6mme cBoWCcTBa IBMKCHUI

82

Buael nBukeHnii: napauiebHbIN
NEepPEeHOC, LIEHTPpaIbHasi CHMMETPUSL,
3epKajabHasi CHMMETPHSI, TOBOPOT
BOKPYT IPSIMOM

83

[IpeobpazoBanus nomoowus. [Ipsmas u
chepa Diinepa

84

I'eomerpuueckue 3agaum Ha
IMPUMCHCHUC IBUKCHUSA

85

KoHnTtposbhas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee noropenue 11 nousTuit
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTH3allis 3HAHUM:
"ITapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

O6o06matomee moBropenue 11 moHsTHI
1 METOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAaHH:
"BekTopsl B npocTpaHcTBe"

88

Ob6o6maromee noropenue 11 nmonsTuit
U METO0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTHU3alIus 3HAHWI
"BekTopsl B npocTpaHcTBe"

&9

O6o06matomee moBroperue 11 moHsTHI
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3allus 3HAHUM:
"O6beM MHOTOrpaHHuKa"




90

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTHU3aLsl 3HAHUI:
"O6BeM MHOTOTpaHHHUKA"

91

Ob6o6maromee nosropenue 11 nousTuit
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CCTEMAaTHU3alIus 3HAHWI
"Tlnomaan moBEepXHOCTU U 0OBEMBI
KpYyIJIbIX Ten"

92

O6o06matomee moBropenue 11 moHsTHI
1 METOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CUCTEMATH3allMsl 3HAHWH:
"TTnomaay MOBEpXHOCTH U 0OBEMBI
KpyJibIX Ten"

93

Hrorosas KoHTpoJBbHASA paboTa

94

HroroBasi kKoHTpOIBHAs paboTa

95

[ToBTOpenue, 0600IICHNE U
crucTemMaTu3alus 3HaHUI

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI




Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

100

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

102

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




ITOYPOYHOE INIAHUPOBAHUE KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Jlara uudposbie
Ne n/m Tema ypoka KouTtpoJabHbie
Bcero H3ydeHust o0pa3oBaTejbHbIE
padoThI
pecypchl
[IpencraBneHre JaHHBIX C TOMOIIBIO )
1 P 1 01.09.2023 ege.sdamgia.ru
TaOJIUIl U TUarpaMMm
Cpennee apudmernyeckoe, MeIuaHa,
HauOoJbIlIee U HAaMMEHbIIEe 3HAUCHUS .
2 ’ 1 08.09.2023 ege.sdamgia.ru
pa3Max, Tucrepcus, CTaHIapTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmeTnueckoe, MeIuaHa,
HauOoJIbIIIee U HANMEHbIIIEE 3HAYCHUS )
3 ’ 1 15.09.2023 = ege.sdamgia.ru
pasMax, Tucrepcus, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHbIIee 3HAUCHHUS .
4 ’ 1 22.09.2023 ege.sdamgia.ru
pa3Max, Tucrepcus, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
Cry4aifHble SKCTIEPUMEHTHI (OTIBITHI) U
5 CTy4aiHbIE COOBITHS. DJIeMEHTapHbBIC 1 29.09.2023 ege.sdamgia.ru
COOBITHS (MCXOIBI)
6 dopmyiia CII0KEHUS] BEPOATHOCTEN 1 10.11.2023
BeposTHOCTB City4aitHOTO COOBITHSI.
BeposTtHoCTH COOBITHI B ONIBITAX C .
7 P 1 06.10.2023 ege.sdamgia.ru

PaBHOBO3MOKHBIMH 3JIECMEHTAPHBIMU
COOBITUSAMU




BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

8 IlpaxTuteckas pabora 1 13.10.2023 ege.sdamgia.ru
Oneparnyu HaJ COOBITHUSIMU: TIEPECEUCHHE,
o0beAHEeHHE COOBITHIM )
? npOTfIBononoxchle C06’bITI/I$I. Juarpammbl 1 20.10.2023  ege.sdamgia.ru
Diinepa
Oneparnyu HaJ COOBITHUSIMU: TIEPECEUCHHE,
o0beAHEeHHEe COOBITHI .
10 npOTfIBononomHme CO6’LITI/I$I. JlnarpamMmbl ! 27.10.2023 ege.sdamgia.ru
Ditnepa
VYciioBHast BEpOSTHOCTh. Y MHOKEHUE
11 BEPOATHOCTEN. JlepeBo cinydaifHOTrO 1 17.11.2023 = ege.sdamgia.ru
9KCIEPUMEHTA
VYciioBHast BEpOATHOCTh. Y MHOXKEHHUE
12 BeposITHOCTEH. [lepeBo ciyqaitHoro 1 24.11.2023 ege.sdamgia.ru
IKCIEPUMEHTA
VYciioBHast BEpOSTHOCTh. Y MHOXKEHUE
13 BEPOATHOCTEN. JlepeBo cinydaifHOTrO 1 01.12.2023 | ege.sdamgia.ru
9KCIEPUMEHTA
14 ®dopmyra MoJHON BEPOSITHOCTH 1 08.12.2023 ege.sdamgia.ru
15 dopmyIia IOJTHON BEPOSITHOCTH 1 15.12.2023 = ege.sdamgia.ru
16 PopMyJIa NOAHOH BEPOATHOCTH. 1 22.12.2023  ege.sdamgia.ru
HezaBucumeble coObITHS
17 KonTtponsHas padora 1 29.12.2023 = ege.sdamgia.ru
18 KoMOuHaTopHOE MpaBUI0 YMHOKCHUS 1 12.01.2024 ege.sdamgia.ru
19 [lepecTanoBku U paxkropuan 1 19.01.2024 = ege.sdamgia.ru
20 Yuciio coueraHuii 1 26.01.2024 ege.sdamgia.ru
71 Tpeyronsauk [Tackans. @opmyna 6uHOMa 1 02.02.2024 cge.sdamgia.ru

Hrrotona




BunapHsblii ciry4aliHbIN ONBIT (MCTIBITAHUE),
ycnex 1 Heygada. HesaBucumslie

22 1 09.02.2024  ege.sdamgia.ru
ucnbiTanus. Cepust He3aBUCHMBIX
UCTIBITAHUH JIO TIEPBOTO ycIexa

23 CepI/IH HE3aBUCHUMBIX UCIIbBITAHUU 1 16.02.2024 ege.sdamgia.ru
bepnymm
Cepust HE3aBUCUMBIX UCITBITAHUM.

24 [IpakTruueckas paboTa ¢ HCTIOIB30BaHUEM 1 23.02.2024 ege.sdamgia.ru
AJICKTPOHHBIX TAOJIUII

25 CrnyuaitHas Benn4uHa 1 01.03.2024  ege.sdamgia.ru

26 Pacnipenenenue BeposarHocteit. Jluarpamma 1 08.03.2024 ege.sdamgia.ru
pacrpeneneHus

27 CyMMa H DOU3BEACHHE CIIyHaHHbIX 1 15.03.2024 = ege.sdamgia.ru
BCIIMYUH

28 CymMa H IPOU3BE/ICHHE CIlyaHHBIX 1 22.03.2024  ege.sdamgia.ru
BEJINYHH

29 [IpuMepsl pactipeiesIeHH, B TOM 4HUCIIE 1 05.04.2024 cge.sdamgia.ru
TEOMETPUYECKOe 1 OMHOMHAIBHOE

30 [Tpumeps! pactipeienieHui, B TOM YHCIIe | 12.042024  ege.sdamgia.ru
T€OMETPUUYECKOE U OMHOMHAIHHOE

31 Hozroperte, 0606meHI:Ie . 1 19.04.2024  ege.sdamgia.ru
cucreMaru3lanus 3HaHUN

32 Hostopenne, 06odmerne n 1 26.042024  ege.sdamgia.ru
cUCTeMaTH3aIHs 3HAHUH

33 Hrorosas KoHTpOJbHASA paboTa 1 03.05.2024 @ ege.sdamgia.ru

34 Hostopenne, 06odmerne n 1 10.05.2024  ege.sdamgia.ru

CUCTEMAaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsI

JlaTa
H3yUeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui. CIy4dailHbIE OTBITH U BEPOSATHOCTH
ciry4daiHbIX coObITH. Ceprun He3aBUCUMBIX
WCTIBITAHUI

[ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs
3HaHU|. CiryyaiiHbI€ OIBITHI U BEPOSTHOCTH
ciydaitHbIX coObITHH. Cepun He3aBUCUMBIX
UCIIBITAaHUI

[ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs
3HaHU|. CiryyaiiHbI€ OIBITHI U BEPOSTHOCTH
ciydaitHbIX coObITHH. Cepun He3aBUCUMBIX
WCIIBITAHUI

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHul. CIy4dailHbIE€ OTBITH U BEPOSATHOCTH
cirydaiHbIX coObITH. Ceprun HE3aBUCUMBIX
WCTIBITAHUI

[Tpumepsl MpUMEHEHUsT MATEMaTHYECKOTO
OKU/IaHus (CTpaxoBaHUE, JOTEpes)

MaremaTudeckoe O0XKNJaHUC CYMMBI
CquaﬁHBIX BCJIIMYNH

Marematrnueckoe 0KUAaHue
TCOMECTPHUICCKOI'0O U 6I/IHOMI/I3.HLHOF0
pacnpeneneHui




MareMaTH4ecKoe OXKHJaHue

8 TEOMETPHYECKOTO U OMHOMHAIILHOTO
pacnpeneneHuit

9 Jucnepcus u cTaHIapTHOE OTKIIOHEHUE

10 Jucniepcus U cCTaHAAPTHOE OTKJIIOHEHHE

1 Jucnepcuu reoMeTpuYecKoro u
OMHOMHUATIBHOTO paclpeaeaecHus

12 [IpakTudeckas paboTa ¢ HCIOIH30BAHUEM
ANEKTPOHHBIX TAOJIHII

13 3akoH 60abIUX ynce. BeiOopouHbIit
METOJI MICCIIENOBaHUI

14 3akoH OosibIIMX yuces. BeiOopouHsbIii
METO/I UCCIIETOBAHUI

15 [TpakTrueckast paboTa ¢ UCIOJIb30BAaHUEM
AIEKTPOHHBIX TAOJIHII

16 Hrorosas kKoHTpoOJBbHASA paboTa
[IprMepbl HEMPEPBIBHBIX CIyYANHBIX

17 BenurH. OYHKIHS IOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpenesieHle U €ro CBOMCTBA
[IprMepbl HEMPEPBIBHBIX CIyYANHBIX

13 BenurH. OYHKIUS I0OTHOCTH
pacnpenenenus. PaBHomepHoe
pacmpe/eneHre U ero CBoMcTBa
3ajauu, IpUBOASIINE K HOPMAIbHOMY

19 pactpeaenennto. OyHKIUS MIIOTHOCTU U
CBOMCTBA HOPMAJIBHOTO paclpeaesICHUs

20 [TpakTrueckas paboTa ¢ UCIOJIb30BaHUEM

AJICKTPOHHBIX TAOJIUII




21

[ToBTOpeHnue, 0600IIEeHNE U
cucreMaru3anus sgaHui. OnucareiapHas
CTaTHUCTHKA

22

[ToBTOpEeHME, 0000IIEHUE 1
CUCTCMaTHu3al A 3HaHHI>i. OHHC&TGHBH&H
CTAaTUCTHKA

23

[ToBTOpEeHME, 0000IIEHUE 1
cucteMarusanys 3HaHui. OIBITEI C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH

24

[ToBTOpeHnue, 0600IICHNE U
cucteMaru3anus 3HaHui. OTBITHI C
PaBHOBO3MOKHBIMH 3JICMEHTaPHBIMU
COOBITUSAMHU

25

[ToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3alys 3Hannii. Beraucinenue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dbopmy u rpadUIECKUX METOIO0B
(koopauHaTHas TpsMast, 1epeBo,
auarpamma Jusepa)

26

[ToBTOpeHnue, 0600ImIEeHNE U
crucTemMaTu3alurs 3HaHui. Beruucienue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dbopmy u rpadUIECKUX METOIO0B
(koopauHaTHas psMast, 1epeBo,
auarpamma Jusepa)

27

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3alurs 3HaHui. Beruucnenue
BEPOSITHOCTEN COOBITHI ¢ MPUMEHEHUEM
dbopMy1 u rpadUIECKIX METOIOB




(xoopauHATHAS TpsIMasi, IEPEBO,
auarpamma Jusiepa)

28

[ToBTOpEeHME, 0000IICHUE 1
cucTeMaru3alys 3Hannii. Beraucnenne
BEPOSITHOCTEN COOBITHI ¢ MPUMEHEHUEM
dbopMy1 u rpadUIECKIX METOIOB
(xoopauHaTHAs mpsMast, IepeBo,
auarpamma Jusepa)

29

[ToBTOpEeHME, 0000IIIEHUE 1
cucrtemaTusanus 3Hanuil. CiydaitHpie
BEJTMYMHBI U PaCIpeIeTICHUS

30

[ToBTOpeHnue, 0600ImIEeHNE U
cucremarusanus 3HaHui. CiryyaiiHble
BEJIMUYMHBI U paclpeaesieHus

31

[ToBTOpEeHME, 0000IICHUE 1
cucTeMaru3anys 3HaHuii. MarteMaTnueckoe
0KUJAHUE CIyYailHON BEJIMYUHBI

32

[ToBTOpeHnue, 0600IMIEeHNE U
crucTemMaTu3aluys 3HaHuil. Martemarnueckoe
0’KHMJIaHUE CIIy4YallHON BEIUYUHBI

33

HroroBasi kKoHTpOIBHAs paboTa

34

[ToBTOpeHnue, 0600ImIEeHNE U
crucTemMaTu3alus 3HaHUI

OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MatemaTuka. AnreOpa 1 Hayasia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3znsik A.I'., Homuposckuii [I.A., [Tonakos B.M.; noa penakuuein
[Toponbckoro B.E., O61iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ienTp «t BEHTAHA-I'PA®y; AkiinoHEepHOE 00IIIECTBO
«3marensctBo «lIpocBemienne»

* MartemaTuka. Anrebpa 1 Hayaia MaTeMaTH4ecKoro aHanmsa, 11 kmacc/
Mepznsik A.I'., Homuposckuii J[.A., [TonskoB B.M.; non pegakuueit
[Toponbckoro B.E., O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y; AkiinoHEepHOE 00IIIECTBO
«M3parenscTBO «lIpocBenieHune»

» MaTtemaruka: anrebpa 1 Hayajla MaTeMaTUIECKOro aHaau3a, reomerpus, 11
kiacc/ Bepuep A.JL., Kapm A.Il., AknimonepHoe ob6mectBo «3maTenscTBO
«IIpocsemienne»

* MartemaTuka: anredpa 1 Hauajaa MaTeMaTHUYE€CKOrO aHaInu3a, reometpus, 11
kiacc/ Mopakosud A.I'., CmupnoBa .M., Cemenos I1.B., O61miecTBo ¢
orpaHnyeHHON oTBeTCTBEHHOCThIO « O] MHEMO3IMHA»

* Maremaruka. ['eometpus / Mepansak A.I'., Homuposckuii [I.A., ITonskos B.M.;
non penakuueit [lononsckoro B.E, O0miecTBo ¢ orpannyeHHON
orBeTcTBeHHOCThIO M3narenbckuil neHTp «BEHTAHA-I'PA®»; AkuronepHoe

obmectBo «M3natensctBO «IIpocBemenue»



* MaremaTuka. AnreOpa v Hayajla MaTeMaTHYECKOro aHanu3a, 11 kiacc/
Mepznsk A.I'., Homuposckuii [[.A., ITononckuii B.B., Axup M.C.; nox
penakuueii [logonasckoro B.E., O01iecTBO ¢ orpaHHUE€HHON OTBETCTBEHHOCTHIO
Nznarensckuii neatp «BEHTAHA-I'PA®»; AxumonepHoe 00IIeCTBO

«M3parensctBO «lIpocBenieHune»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

pemny er32024, banasu pemenne 3anad EI'D u OI'D no rotoBsIM ueprekam

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

ege.sdamgia.ru; alexlarin.net; wwwberdov.com ; ege.yandex.ru

PACCMOTPEHO COI''TACOBAHO
Ha 3acenanuu [1IMO O 3amecturens
€CTECTBEHHO- aupekropa rno YBP
Mmatematnueckoro mukiaa ['KOY KHIN TKKK
I'KOY KIIIN TKKK

10.B. Tpery6oBa

W.H. Xusmosckag 11poTon Nel ot «25» aBrycra

[Ipoton Nel ot «24» aBrycra 2023 r.
2023 r.
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