INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIeUYMBAET MHCTPYMEHTAJIbHYIO 0azy s
M3YUYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIECHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JPYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (GOpMyJIUpYyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc ainreOpsl U Hayajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUI Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHOMN KU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHUs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOIo aHajlu3a pPa3BUBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JI0Ka3bIBATh
YTBEPKJICHHsI ¢ TIOMOIIBIO MHIYKLIHUU U PacCyXaarh JEAYKTUBHO, HCIIOJIb30BaTh
0000IlIeHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone u3yuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalM3a» OO0ydYarolIuecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAalUH,
UHTEPHpPETallMd  TOJYYEHHBIX  pELIEHUH, 3HAKOMATCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIi Kypc o0ianaeT 3HAYUTENbHBIM BOCHUTATENIbHBIM IOTEHIHAJIOM,
KOTOPBIM pealM3yeTcsi Kak uepe3 Yy4eOHBbIM Mmarepual, CrnocOOCTBYIOIIUMA
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00ydyeHus anredpe 1 HauajiaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yYEHHUS.

B cTpykType yuebHOoro Kypca «Anredpa 1 Hauajila MaTeMaTHUYEeCKOTO aHATN3a»
BBIJICJICHBl  CIIEAYIOIIME COAEPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BBIYHCIICHUS», «DYyHKIMU U Tpadukn», «YpaBHEHHUS W HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YPOBHE CpeHET0 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIOIHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIAasCh HOBBIMHU TEMaMU U pasaenaMu. JJaHHbIi yaeOHbIN
KypC SBIIICTCS WHTETPAaTHBHBIM, TOCKOJIBKY OOBEIUHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX MWCIMIUINH, TaKMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsl MHOKECTB, MaTeMaThuueckas Jioruka u gpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIAJeBAIOT BCE OoJiee MIMPOKUM MaTeMaTUYECKUM
amnmapaToM, y HUX TOCJIEIOBATEIIEHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIE]h PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJlyYEHHBIC TPH HM3YYCHUH Y4eOHOTO Kypca, IUIS pEeHIeHUS CaMOCTOSITeITHHO
c(opMyIMPOBAHHON MaTeMaTUYECKOW 3a/ayH, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi. Ha ypoBHe cpeaHero oomiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3amucu YHMCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYKCIICHUSI, OIICHUBATh YUCJIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MAaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleun(dUyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledio,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSMH WX NMPUMEHEHUS I PEIICHUS PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MOCTPOCHUU MOJIEJIEH pEeaNbHOTO MHUpA, MIMPOKO HCIONB3YIOTCS 000OIIeHHEe U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS M HEPABEHCTBA» pEaTU3yeTCs HA MPOTSHKEHUU BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare 0OydJarmuecs OBIAAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHCHHM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHUM, a TaKXKE BBIPAXKCHUH,
COJEpKallMX CTENEHU U JiorapupMbl. bnaronaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT NajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00ydJaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHMBOJBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEeHCTB. Auiredpa npezyiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBl JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HaIJISIHO IEGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauueckas JHAA «DyHKIMH W TpaQuKW» TECHO
neperjeTaeTcs ¢ APYIrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 337aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydyeHue CTelneHHOoH,
MOKa3aTeJIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKLIHUNA, X CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pEelIeHUs 3a7a4 M3 APYrUuX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHHUMAaHUE
yaensiercss (popMHpPOBaHUIO YMEHHUS BbIpaKkaTh (GOpMyJIaMU 3aBUCUMOCTU MEXKTY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiepKaTeIpHON JIMHUU HAIleJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3INYHON
dbopme: aHATUTHYECKOM, TpadudecKkoi U ciioBecHOM. Ero n3ydenne crmocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

CopnepxarenpHasg nuHUs «Havama mMareMaTMdeckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MAaTeMAaTHYECKUX, TAK U NPHUKJIAJHBIX 3aj]ad,
JOCTYIHBIX 00yYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, ONpEeAeNsiTh HMX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYMCIATH MUIOMAaAun (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TmpoueccoB. JlaHHas colepxkKaTenpHas JMHUSA OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOIUTh HAMITyYIlIee PEIEHUE B IPUKJIAIHBIX, B TOM YHCJIE COL{UATBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbLHO-IOTHYECKOTO U KPEaTUBHOTO
MBILIUICHUS, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaromecs y3HatoT O BBIIAIOIINXCS
pe3ynbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHs MaTEeMaTHKU Kak HaykKu, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpejsiaraloT Hau0oJiee YHUBEpPCAJbHBIN S3bIK, OOBEIUHSIONINI BCe pa3Jieibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCMOJIb30BATh €0 JJIsl BHIPAXKEHUSI CBOMX MBICIECH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUIETCHBI B KOKIIBIN M3 Pa3/eioB MPOTPaMMEI, TIOCKOJBKY BECh MaTeprall
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B poIecce U3yUeHHs BCEX TeM Y4eOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOTO Kypca «Anrebpa W Hayalla MaTEeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).

["'eoMeTpus siBNsieTCA OAHUM U3 0Aa30BBIX KypPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaKk KaK 0O0€CIeYyMBAaeT BO3MOXKHOCTb W3YUYECHUS JUCIMIUIUH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMaHMTAPHOIO ILIMKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHHE, (HOPMUPYEMOE MPU U3yUYEHUH 00YyHAIOITUMUCS
MOHATUMHBIX OCHOB TI'E€OMETPUM, MPHU JOKA3aTEIbCTBE TEOPEM H ITOCTPOCHUU
LIETIOYKH JIOTUYECKUX YTBEPKACHUH IIPU PELICHUH T€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIIBUTaTb W ONPOBEPraTb THIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS IIpU
pelleHnH 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3UYECKUX 3a/a4.



[lenb ocBoeHus mporpamMmbl yueOHOTo Kypcea «['eomerpusp» Ha yriryOnéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAJIBHBIX CIIOCOOHOCTEN 00yUaIOUXCs MPHU N3YYCHUN
TeOMETpPUH, KaK COCTaBIsIoONIeH mpeamMeTHOM oOnactu «Marematuka u
uH(pOpMaTUKa» yepe3 o0ecreueHue BO3MOKHOCTH IPUOOPETEHUS U MCIIOJIb30BAaHUS
0osee r1yOOKMX reOMETPUUECKUX 3HAHUW U IEHCTBUM, CIEU(PUIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX ISl YCIIEITHOTO TPO(heCCHOHATFHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[TpuoputreTHpIMM 3a3JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHHe MPEACTABICHUS O TEOMETPUN KaK YaCTU MHUPOBOW KyJBTYPBI U
¢dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MHPOM;

dbopMupOBaHHE TIPENCTAaBICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJLIOIIMX ONMCHIBATH M H3y4yaTh
Pa3HbIE SBJICHHS OKPYKAIOIIEr0 MUPA, 3HAHUE NOHATUITHOTO anmnapara o pasaeiny
«CTtepeoMeTpus» yueOHOro Kypca reOMETpUU;

dbopMHpOBaHHE  yYMEHUS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dopMysl U yMEHUE MX NPUMEHATb, YMEHUs JOKa3blBaTh TEOPEMBI M HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pelICHUs 3a/1aY;

(dbopMHpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaAX, MOACISIX U B PEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJCIIN;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHUECKOIO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TPU
IIPOBEIEHUN PACCYKIACHUM;

(dbopMHpOBaHWE yMEHUS BIAJAETh METOJAMHU JOKAa3aTelbCTB W aJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJNUTD JOKA3aTEIbHbIE PACCYKICHHUS B XO1€
pELICHUs] CTEPEOMETPUUYECKHMX 3aJa4 M 3a7ad C IPAKTHYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHMU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B ITPOBEICHUH
NEAYKTUBHBIX PacCy>KICHUMH;

pPa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTYaJbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpeca K U3YYEHUIO TEOMETPHUH;

dbopmupoBanre (PYHKIIMOHATILHONH TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUH:
YMEHHsI paclo3HaBaTh IMPOSIBICHUS T'€OMETPUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEalbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,



MOJICIMPOBAHUSI PEATbHBIX CHUTYaIllMid, WCCIIEIOBAHUS TOCTPOEHHBIX MOJEIEH,
WHTEPIPETAIUN TTOTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 kmaccax sBisaOTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJbKO IO
COJZIEp>KaTENbHBIM JIMHUSAM, HO | 10 rojam obyuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAaM O0yUaroIIHecs
oOpamanich HEOJAHOKPAaTHO. JTO TMO3BOJSET OPraHW30BaTh  OBJIAJCHUE
TCOMETPUUYECKUMHY TIOHATHSIMHU ¥ HaBBIKAMH TTOCJICI0BATEIHLHO M MIOCTYIATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUNA 00YYalOIUXCsl, Pacupsst U yriayOmsis
e€, 00pazys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[Tepexon k M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTth  yciuoBus i auddepeHunaniu  00ydeHHs,  MTOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTeIbHBIX IMporpamMM, OO€CleuuTh yYriyOJIEHHOE
U3Y4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOro npeameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKEHUIO H3YUYEHUS MAaTEMaTUKU C
y4uéTtoM BbIOOpa Oyayiel mpodeccuu, olOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npoecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOGHoro kypca «['eomerpusi» Ha yriayOn€HHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).

VY4eOHsIii Kypc «BeposTHOCTB U CTaTHCTHKA» YIITyOIEHHOTO YPOBHS SIBISIETCS
IPOAOHKEHHEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca yriyOa€HHOTo
YPOBHSI Ha YPOBHE CpPEIHETO 0011ero 00pa3oBanus. YUeOHbIN Kype MpeIHa3HAUYCH
Uit GOPMUPOBAHUSA Y OOYYAlOUIMXCS CTaTUCTHUUYECKOM KyJbTYpPhl M NMOHHUMaHUS
pOJIU TEOPUHM BEPOSATHOCTEH KaK MATEMAaTHMUECKOTO WHCTPYMEHTA ISl M3yYeHUs
CIly4ailHbIX COOBITHI, BEIMYMH U TmpolieccoB. [Ipu nu3yuenun kypca odoramarorcs
OpeCTaBlICHUs OOYYaIOIIUXCS O METOJaxX HCCIENOBaHUs W3MEHUMBOIO MHpa,
pa3BHUBaeTCSd TNMOHMMAaHWE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYEeCKHX METOOB



MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHUS.

Conepkanue y4yeOHOTO Kypca HalpaBlIEHO Ha 3aKpeIuieHUuE 3HaHUM,
MOJIYYEHHBIX MPU U3YyUECHUU Kypca Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIy4YalHBIX BEIMYMHAX M B3aHMMOCBA3SAX MEXKIY
HUMH Ha Ba)KHBIX MPUMEpPaX, CIOKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaronmxcs 10KHO chOpPMUPOBATHCS MPEICTABICHUE O
HanOoJee yIoTpeOUTEIbHBIX U OOIIUX MaTEeMAaTUUYECKUX MOJIETISX, UCIIOJIb3yEeMbIX
JUTSI OTTICAHUS aHTPOTIOMETPUYECKUX U JleMOrpadUyeCKUX BEJIMYUH, TOTPEITHOCTEN
B pa3NIMYHbIC POJIa UBMEPEHUSIX, JUTUTEIILHOCTH O€30TKa3HOU PabOThl TEXHUUYECKHUX
YCTPOMCTB, XapaKTEePUCTUK MAaCCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBI
Kypc sBJSIeTCS 0a30il JIIi OCBOEHHUSI BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOIMMBIX CHEIUANCTAM HE TOJIbKO WHKEHEPHBIX CIEIMAIBHOCTEN, HO TaKXKe
COILIMAJIBHBIX U TICUXOJOTUYECKUX, ITOCKOJIBKY COBPEMEHHBIEC OOIIIECTBEHHBIE HAYKH
B 3HAUUTEJILHOW MEpEe UCIOJB3YIOT anmapar aHaiu3a OOoJbIINX JTaHHBIX.
[leHTpanbHYI0 4YacTh Yy4E€OHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucenl — (PyHIaMEHTAJIbHOTO 3aKOHA MPHUPOJIbI, MMEIOIIETO MaTEeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTh M CTaTUCTUKA» Ha YriayOJIEHHOM YPOBHE BBIJACICHBI OCHOBHBIC
coziepkatesibHble TUHUM: «CiydyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIIIUX YUCEID).

[ToMuMO OCHOBHBIX JMHUW B Y4€OHBIN KypC BKJIIOYEHBI JIEMEHTHI TEOPHUH
rpagoB U TEOpUHM MHOXKECTB, HEOOXOIUMBIC JUIsI TIOJHOIIEHHOTO OCBOCHUS
Matepuajia JJaHHOTO Y4e€OHOro Kypca M CMEXKHBIX MaTeMAaTHYECKUX YUYEOHBIX
KYPCOB.

Coneprxanue muann «CiydaiiHble COOBITUS U BEPOSITHOCTHY CITYKUT OCHOBOM
Uit popMUpOBaHUS TPEJACTABICHUN O paCIpEeAeIiCHUH BEPOSITHOCTEH MEXITY
3HAYEHMSIMH CJIyYaHBIX BEJIMYMH. BaXkHyr0 4acTh B 3TOW COAEPKATEIBHON JIMHUN
3aHUMAET U3YYEHHUE TEOMETPUYECKOr0 W OWHOMHAJIBHOTO paclpelesieHud u
3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMU — MOKa3aTeIbHBIM U HOPMaJbHBIM
pacrpeeneHUsIMH.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHbBIMU BEJIMYMHAMU H
pacrpesiefieHUs MU, aKIEHTUPYIOT BHUMaHHME OOYYalOIIMXCS Ha OINUCAHUU W
M3YUYCHUM CIyYalHBIX SBJICHUM C TIOMOIIBIO HEMpephIBHBIX (GyHKIUMNA. OCHOBHOE
BHUMAaHHUE YEISETCA MOKa3aTeJIbHOMY U HOPMAIIbHOMY PaclpeieieHUsIM.

B ydeGHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIBHOE HU3YyUYEHUE CBSI3H
MEXKJy CIy4YalHbIMH BEJIMYMHAMHA W ONHUCAHHE 3TOW CBSI3M C [OMOIIBIO
kKod(pduleHTa KOppeNsIlud U €ro BBIOOPOYHOTO aHajiora. IJTU DJIEMEHTHI



COJIep>KaHMs pa3BUBAIOT TeMY «JlnarpaMMbl pacCEMBaHU», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs, 1 BO MHOTOM OTMPAIOTCS Ha CBEJICHUS U3 KYpPCOB
anreOpbl U T€OMETPHH.

Fmé omuH »osneMeHT  coaepkKaHusd, KOTOpBIM  Ipe/ularaercs  Ha
O3HAKOMMTEJIBHOM YPOBHE — IIOCJIEJOBATEIbHOCTh CIy4YailHbIX HE3aBUCHUMBIX
COOBITHH, HACTYNAIOIMX B €UHUILY BpeMeHH. O3HAKOMIIEHHE C paclpeaeieHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
SBJIIETCSL aKTyaJbHBIM JUIsI OyyIIUX aOUTYypUEHTOB, MOCTYMAIOIIMUX HA y4eOHBIE
CHELIMATIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMM, IICUXOJIOTMEH U
yIpPaBICHUEM.

Ha uzyuenue yueOHOro Kypca «BeposTHOCTb U CTaTUCTHKA» Ha yIiTyOJIeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Henemio).

MECTO YYEBHOIO KYPCA B YYHEBHOM NJ1AHE

B cootBetctBUM ¢ HOIFOC OO0 matemaTuka aABnaetTca obasaTenbHbIM
npeamMmeTom Ha YpPOBHE OCHOBHOro obuero obpa3oBaHMA W KM3y4vyaeTcA Ha
yrnybnéHHOM YypOBHE B pamMKax cneaylouwmx y4yebHbix KypcoB: «Anrebpa»,
«feomeTpua», «BepoATHOCTb MU CTAaTUCTUKAY.

Obuiee YMCcNo YacoB, PEKOMEHAOBAHHbIX ANS U3YYEeHUA MaTeMaTuKu, — 544
yaca: B 10 knacce — 272 yaca (8 yacos B Hegento), B 11 knacce — 272 yaca (8 yacos
B HEAENH) U3 HMX: anrebpa-4 4, reomeTpua 34, BEPOATHOCTb U CTAaTUCTUKA -1u.



COJAEPKXAHUE OBYUYEHUSA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenpr C 1enasIM  mokasareneMm. bunom Hprlotona. HMcmoin3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palnMoOHaJIBHBIM IOKa3aTeleM H €€ CBOWMCTBAa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHoOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMu KO3 UIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEalbHOM CHUTyaldH C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amganus GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Komnosumus Qyukumii. 'papux  ¢GyHKIMH. DaeMeHTapHbIE TpeoOpa3oBaHuUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHHUMYMBbI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEeHN KaK (yHKIMHA OOpaTHOU CTENEHU
C HaTypaJbHBIM [TI0KA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPEAEICHHEe TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIMH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIE0BATENBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yuco €. @opmyiia CI0KHBIX
npoLeHTOB. Mcrnonb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
byHKUIMNA 1S peleHus 3a1ay.

[lepBas u BTOpast npousBoaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKUN U
busznyecKkuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKINU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUK (PYHKITUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, OIlepallid HaJ MHOKECTBAMM M HUX CBOWCTBA. JlMarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEUIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpeOMETpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpancTBo. lloHATHE 00 aKCcMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKANOIIUECS,
NapajuleNIbHble M CKpelMBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIETBHOCTD IIPAMOU
U 1uiockocTu. [lapanmienbHoe M LIEHTpabHOE MPOEKTHUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajJIeNbHOTO MPOEKTUpOoBaHUA. HM300paxeHue
¢buryp B mapajusiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIC
IJIOCKOCTH, CBOMCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmmue
POCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpasAp, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IIOCKOCTH, PACCTOSTHUE
OT IPSAMOH JI0 MIOCKOCTH, MPOEKLUs (PUTYPHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 Tpéx
IIEPIICHIUKYJISIPAX.



Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IIOCKOCTBIO, JBYI'DAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKMCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB M CUHYCOB JIJI1 TPEXTPAHHOTO yIJIA.

MHoOrorpaHHuKu

Buibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpHas
npusMa, mpsiMasi 1 HaKJIOHHAS MPU3MBI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN MMapajuleIenuIe]] U ero cBoiicTBa. Kparyaiimme
IyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema I[ludaropa. [lupamuaa: N-yronbpHas nupaMuja, MpaBUIbHAS U yceuEHHAs
nupamuel. CBoiicTBa péOep u OOKOBBIX TpaHEHl NPAaBWIBHOM MHpPaMUIBL.
[IpaBunbHBIE MHOTOTPaHHUKHU: IpaBWbHAs NpH3Ma M MpPaBHIbHAS MHPaAMUJA,
IpaBWIbHAs TPEYToJbHAs MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, Kyo. Ilpencrasnenue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, NOAEKASIP U UKOCAP.

Bbluncinenre 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, IuaroHaiu, YIJIbL
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMOW IPU3MBI,
IJIOLIAAb OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOI pu3Msl. [ nomaas
OOKOBOIl MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW MHUpaMHIbI, TEOpPEMa O
IUIOIIAAN YCEYEHHOM MUPAMU/IBI.

CummeTpus B TNPOCTPAHCTBE. JEMEHTbl CHUMMETPUU  IMPABUIIBbHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPaBUIbHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenue d, CUMMETPHUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS NPaBUWIBHON
UpamMuIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHbIE U IMPOTHBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOpPAMU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClI0KeHUs] BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOpA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHApHbIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHAaTaMHU TOYEK. YTOd Mexay BekTopamu. CKalsipHOe NpOU3BEICHUE
BEKTOPOB.

I'pad, csa3ubIil Tpad, myTu B rpade: mukisl 1 nenu. CTeneHs (BaJeHTHOCTD)
BepmHbL. ['padsr Ha TTocKoCTH. JlepeBbs.

Crnydaiinbple SKCTIEPUMEHTHI (OTIBITHI) U CITy4alHbIe COOBITHS. DJIEMEHTAPHBIC
coObITUs (MCX0Jbl). BeposITHOCTH clydailHOTO COOBITHSA. BIuM30CTh 4acTOTHI U



BEepOSTHOCTH COOBITHI. CTydalfHbIE OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMU.

Omnepanuu Hajg COOBITUSMU: IepecedeHne, OObEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEeHUS BEPOSATHOCTEM.

VYcil0BHasg BEPOSITHOCTb. YMHOXEHHUE BEpPOSATHOCTEH. JlepeBO Ciayd4anHOro
skcniepumenTa. Gopmyiia nosHoM BepostTHocTH. Dopmyna balieca. HeszaBucumbie
COOBITHS.

bunapHbIi ciydaiiHbiii onbIT (MCIIBITAHKE), YCIeX U Heyaada. HezaBucumblie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrnexa. IlepectanoBku
u dakropuan. Yucno coueranuir. Tpeyronpuuk Ilackans. dopmyna OuHOMA
Herorona.

Cepust He3aBHUCUMBIX HcnibITaHUU bepHyimm. City4aiiHblid BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaitHas  BenmnunHa. Pacnpenenenne  BeposatHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YallHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE H
OMHOMHAJIBHOE.

11 KVIACC

Yuciia 1 BBIYUCICHUSA

Harypanbubie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HamMmenblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurMa EBkinuaa ais peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. AnreOpawueckas W TpUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIsl PeIICHHs (PU3NUECKUX U TEOMETPUUYECKUX 3a71ay.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPaBHEHUN U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PellieHre TpPUroHoMeTpUYeCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TIOKA3aTeNbHBIX U  JIOTapU(DPMHUESCKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.



YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaAMETPaMU.

[IpuMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PEIICHUIO0 MaTEMATUYECKUX
3aJ1a4 M 3a/1a4y U3 pa3lInyHbIX 00J1acTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
MOJIyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

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

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUMU 3a7ad M3 JPYTUX Y4EOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[IpumMeHeHne mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxneHre HanboapuIero 1 HAMMEHbIIEr0 3HAUEHUI HEPEPbIBHON
(yHKLIHH Ha OTPE3KE.

[IppumeHeHne NpPOU3BOJHOM JUIsl HAxXOXKICHUS HAWIy4lIero pELICHUS B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3a1aHHOTO (hOopMYJION Ui rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. I[lepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuna Hax0XaeHUS IEPBOOOPa3HBIX.

HNuTterpain. ['eoMeTpruueckuil CMbICI MHTETpAIa. Beruuciaenne onpenenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[IpumeHneHue uHTErpana s HaXOXACHUS IUION[aJed IUIOCKHX (uUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHManbHbIX ypaBHeHUN. MartemaTudeckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIaTbHbIX
YpaBHEHUM.

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpalieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH, KacaTeiabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHUsl Ha
miockocTh. Pa3BépTka nunmuapa u konyca. CummMerpust chepsl U mapa.

O0béM. OcHoBHBIE CcBOWCTBAa O00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Tapajiienenumneaa M cienctsus u3 He€. OO0bEM mnpsiMON U



HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPpaMuIbl 1 KoHyca. O0BEM I1apa U mapoBOTro
CerMEHTAa.

KoMmOunHanuu Ten BpamieHuMs W MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHas B
IUJWHIpP, OINKMCaHHas oOKoJio ImiauHapa. llepeceuenune cdepsl U mapa ¢
mockocThio. Kacanuwe mrapa u cdepsl miaockocThio. [loHSATHE MHOrOTrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOWM B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tmomanas MOBEPXHOCTH IWJIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IIpeoOpazoBanue moaoOusi, romMoreTvs. PelieHue 3amgad Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayuienbHO M MEPIEHJAUKYISIPHO OCH), CEUYCHHS KOHyca (mapayiieibHbIe
OCHOBAHHUIO U TIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiyu HaJl BEKTopaMu. BEeKTopHOE YMHOKEHUE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpAUHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. PazmoxeHuwe BexkTopa 1o
0azucy. KoopamHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKEHUS B IPOCTPAHCTBE

JIBmwxenus: mpoctpancTBa. OToOpakeHus. [[BrokeHUsS W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBMKCHUH. Buabl JBWKEHUMN: TapauIeNbHBIM IEPEHOC,
[EHTpaJbHasl CUMMETPHs, 3€pKajJbHasi CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

CoBMeECTHOE paclpeelieHHe JByX CIIy4alHbIX BeaM4MH. HeszaBucumele
CJly4ailHble BEJIMUMHBI.

MaremaTuyeckoe OXHUAaHUE CIy4yalHOW BEJIMYUHBI (pacmpeicsicHus).
[Ipumepsl TpUMEHEHUsT MAaTEMaTUYECKOro OXHUAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnueckoe oxugaHue OMHAPHOW Ciy4yalHOM BelWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CyYMMBbl  CIIy4ailHbIX BEIUMYMH. MaremMaTudeckoe  OXUJaHHUE
reOMETPUYECKOTO 1 OMHOMHUAIILHOTO PacpeIeICHUN .

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4YaWHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM Cly4aiiHON BeMUMHBL. MaTeMaTrudeckoe
OKWJIaHUE MPOU3BENCHHUS U TUCTIEPCUS CYMMbI HE3aBUCUMBIX CITy4YaiHBIX BEJINYUH.
Jucnepcuss W CTaHAAPTHOE OTKJIOHEHHWE OMHOMHUAIBHOIO pacHpeesICHHUs.
Jlucnepcus U CTaHIapTHOE OTKJIOHEHUE T€OMETPUYECKOTO paclpeaeIICHHUS.



HepasenctBo YeOniméBa. Teopema UeOniméBa. Teopema beprymmu. 3akon
Oonpmmx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOLIBIO U3YUYEHHBIX PacIpeIeIeHUN.

HenpepsiBHbIE cilydaiiHble BeauM4MHBL. [IpuMeppl. @YyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NpUBOASIINE K NTOKA3aTEIbHOMY paclpeeieHUI0. 3a1aun, MPUBOIAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEAEICHUS.

ITocnenoBaTeIbHOCTh  OJMHOYHBIX  HE3aBUCHMBIX  COOBITHH.  3amauw,
IIPUBOJAIINME K pacnpenenennro [lyaccona.

KoBapuauust 1Byx ciaywailHblx BenumuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HaOMIOAEHMST  JBYX  BelIMYMH. BpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOIEAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIUIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAas 3CTETUKY MaTeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOpPMHPOBAHHOCTh yMEHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr U pearr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, IIOHUMAHHE BIIMSHUSA
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karollel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKOM
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHU, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelleHnus Yy4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOro 00beKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uH(popManuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSICHEHHs IO XOJIy pEUIeHus 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXICHUA C CYXKICHUAMHU APYTMX Y4YaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca MU pe3ybTaTa pPElIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

NOHMMATh M HCIOJb30BATh MPEUMYIECTBA KOMaHJAHOW W MHAWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT MO KpPUTEPHUSM, CHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEeMaTUYECKOTO aHaTN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPaAIMOHATBLHOE YHUCIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOM KU3HU;

MIPUMEHSITH NMPUOTHNKEHHBIC BEIYUCIICHUS, IPaBUiIa OKPYTIICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIB30BaTh MOAXOANTYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATUAMU: TOXKJECTBO, YPaBHEHHUE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m Teopemy Buera nus
peneHus 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXO0B WIIM OCYILECTBIISASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMM: (PYHKLHMS, CIIOCOOBI 3aaHus (pyHKUUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKUINU, HYJTU PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HATypajJbHbIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Ooi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAas, KBaJpaTU4Has M JIpOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CBOOOIHO ONEpUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEJIMUYMHAMY;

Hauaja mareMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCIOHEHLUAIBHBINA POCT, (POpPMYIIa CIOKHBIX MPOLIEHTOB, UMETh IPECTaBICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHHMS MAaTEMaTHYECKOro aHajh3a KakK aHaiuu3a
OECKOHEYHO MaJbIX;

CBOOO/IHO ONIEPUPOBATH MOHITHIMHU: HEMTPEPHIBHBIC (PYHKITHH, TOUYKH Pa3phIBa

rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,

NPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JJIsl pEeIICHUS 3a/1a4;

CBOOOJIHO OIEpPHpPOBaATh TMOHATUSMHU: TIEpBasi U BTOpas MPOU3BOIHBIC

byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU

IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis

pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl

MHO>KECTBaMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a/1a4 U3 IPYTUX YU€OHBIX NPEAMETOB;
CcBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHSATHSIMH CTEPEOMETPUM IPH
pEILIeHNN 3a]]a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PACCyKIIEHUM;

e TPHUMEHATh AKCHUOMBI CTEPEOMETPUHU M CIEACTBUSA W3 HUX MPH PEIICHUU
TeOMETPUUYECKUX 33/1a4;

e KJACCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B POCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TMOHATUSAMHU, CBSI3aHHBIMH C YIJIaMH B
IMPOCTPAHCTBE: MEXAY MNPSMBIMH B TPOCTPAHCTBE, MEXAYy MNPSIMOUA U
TUTOCKOCTBIO;

e CBOOOIHO ONEpPUPOBATH MOHATUSMHU, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamuza, NpsIMOYToJIbHBINA Napaienenunena, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpAs  OCHOBAHHUS  JUIS
KJIacCU(UKAIINH,

e CBOOOAHO ONEpUPOBATH IOHATUSMH, CBSA3AHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;



BBITIOJTHSATh napauiesbHOE, LECHTPAIBHOE " OPTOTOHAJIBHOE
MPOCKTUPOBaHKE (QUTYP HA TUIOCKOCTD, BHITTOTHITE U300paskeHus GUTyp Ha
IIJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3JIUYHBIMU METOJIAMH, BBITIOJIHSITH
(BBIHOCHBIE) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTY:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOIIAJA  TOBEPXHOCTEM  MHOTOTPAHHHKOB  (MpuU3Ma,
nupamua), FeOMETPUUYECKUX TeJl ¢ TPUMEHEHUuEM HOpMYIT;

CBOOOJTHO ONEpPUPOBATh MOHITUSIMU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTD,
OCb 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;
CBOOOJIHO OIEpPUPOBATH MOHSATUSIMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJIHSATH JEUCTBUS HAJl BEKTOPaMU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHN H
HaX0X/ICHUE TEOMETPUUYECKUX BETUYNH, TPUMEHSISI U3BECTHBIC METO/IbI ITPU
peLICHUH MaTEeMAaTHUYEeCKUX 3a7ad TOBBIIMIEHHOTO M BBICOKOTO YPOBHS
CJIO)KHOCTH;

NPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4;
U3BJIEKAaTh, MPEOOpPa30BBIBATH M HHTEPIPETUPOBATH HHOOPMALIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MpeACTABICHHYIO Ha
YepTekKax U pUCyHKaXx;

NPUMEHSTh TOJIyYEHHbIE 3HAHHUS HAa TMPAKTHUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEalbHbIE CUTyalld, MPUMEHSATh HU3yYCHHBbIE MOHSATUS B
mpoliecce IMOWCKa pEHIeHUs MaTeMaTHU4ecKd  CcPOopMyTupOBAHHOU
npoOJieMbl, MOJACIUPOBATh PEAIbHBIC CHUTYallMM Ha SI3bIKE T€OMETPHH,
MCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIIOJb30BAHUEM I'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pelarh MPaKTUYECKUE 3aauH,
CBSI3aHHBIC C HAX0KJICHUEM FeOMETPUYECKUX BEJIMUUH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJIOTHUH.

CBOOOJTHO OTIEpUPOBATH MOHATUAMHU: Tpad, TUIOCKUI rpad, CBA3HBIN Tpad,
nyTh B rpade, enb, UK, JEPEeBO, CTENIEHb BEPIINHBI, JIEPEBO CIIYYaitHOTO
AKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATh MOHATUSIMU: CIIyYaWHBIA SKCIEPUMEHT (OIIbIT),
Clly4ailHO€ COOBITHE, DJIEMEHTAPHOE CIy4ailHOe COOBITHE (dJIEMEHTAPHBIN
MCXOJT) CIIy4ailHOTO OIbITa, HAXOJUTHh BEPOSTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;



e HAXOAUTb M (OPMYIHPOBATH COOBITHA: MepecedeHue, OOBEAUHEHUE
JAHHBIX COOBITHIH, COOBITHE, POTHUBOIOJIOKHOE JaHHOMY, HUCIIOJIb30BATh
quarpaMMbl Diiepa, KOOPAMHATHYIO MPSMYIO JUIsl pElIeHus 3aj]ad,
I10JIb30BaThCs (POPMYJIION CIIOKEHUS BEPOSITHOCTEH U1 BEPOSITHOCTEHN IBYX
U TpeX CIIy4alHbIX COOBITHI;

e OIIEpUPOBATH  IOHATHUSAMHU:  YCIOBHAas  BEPOSITHOCTb,  YMHOXKCHHE
BEPOATHOCTEH,  HE3aBUCHUMBbIE  COOBITHS,  JEpEeBO  CIy4alHOTO
HKCIEPUMEHTA, HAXOJUTh BEPOATHOCTH COOBITHII C MOMOIIBIO IpaBHIIA
YMHOXEHHUS, IEPEBA CIIy4allHOTO OIbITA, UCHOIb30BaTh (POPMYITy HOJHOU
BEpOATHOCTH, (opmyny balieca mnpu pemeHUM 3anad, ONPEIEISTH
HE3aBHCHUMOCTh COOBITHI 1O (opMysie M MO OpraHU3allH CIy4ailHOro
DKCIEPUMEHTA;

e IMPUMEHATh H3YUYECHHbIE KOMOMHATOpHBIE (POPMYJIBI I NEPEUUCICHUS
3JIEMEHTOB MHOXECTB, JJIEMEHTapHbIX COOBITUH CIIy4ailHOrO OIIbITA,
peILIeHUs 3a1a4 IO TEOPUH BEPOATHOCTEM;

e CBOOOJHO ONEPUPOBATh NOHATUSAMU: OWHAPHBIA CIy4YaWHBIA  OIBIT
(uciplTaHuE), yCleX MW HeyJlaya, HE3aBHCHMbIE WCIBITAaHUS, CEpUs
UCIBITAaHUHN, HAXOIUTh BEPOSTHOCTH COOBITHI: B CEpUU MCIBITAHUHA J0
IIEPBOIO YCIIEXa, B CEpUU UCIBITAHUM bepHyIUIH, B OIBITE, CBA3aHHOM CO
CJIy4aliHbIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

e CBOOOJHO ONEPUPOBATH NOHATUSAMU: Clly4ailHasi BEJIMYMHA, pacIpeieJICHUue
BEPOATHOCTEW, Juarpamma pacrpejaeiieHus, OuHapHas cllydaiiHas
BEJIMUYMHA, TEOMETPUUECKOE, ONHOMHUAIBHOE pacipe/ieieHUe.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICA TOJYYUT CICAYIOIIHE
MPEIMETHBIE PE3yJIbTAThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHaTN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YUCIIO, MHOXKECTBA
HATYpPAJIbHBIX U LEJIBIX YUCEN, UCIOJIb30BATh MPU3HAKU JEIUMOCTH LEIbIX YHCEI,
HOJl u HOK HaTypasibHBIX 4uCEN A1 pPEuIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJIHO OMNEpPUPOBATh IMOHATHEM OCTaTKa IO MOJYJI0, 3alUChIBATh
HATypaJIbHBIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OTMEpUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpME, BBHITIONHATH apu(PMETHIECKUE ONEepaIiii ¢ HUMHU U
n300pakaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA!



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSITH TpauiecKkue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIb30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJbTar.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajmsa:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU M YCKOPEHHUS TpoIiecca, 3aJaHHOro GopMyIoi uitu rpaduxkom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

e CBOOOJHO OMEpPUPOBATh MOHITHUSIMH, CBSI3AHHBIMU C HUJIMHAPUYECKOMH,
KOHUYECKOM U cepruyeckord MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYeHUS;

e ONEpPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C TEJIAMU BPAILIEHUS: UITUHAPOM,
KOHYCOM, c(hepoit u mapom;

e pacmo3HaBaTh Tela BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSICHATH CIIOCOOBI MOIY4YEHUS TE BPaLCHMS,;

e KJacCU(PUIMPOBATH B3aUMHOE PACTIONIOKEHUE C(PEPBI U TIIIOCKOCTH;

e BBIUHCIATH BEIUYUHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAaIICHHUSA,
00BEMBI U IUIOIIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJ BpallleHUs,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMyT;

e CBOOOIHO OMEpPUPOBATH MOHITHSIMH, CBSI3aHHBIMH C KOMOWHALIUAMHU TEIN
BpallleHHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTNKMCaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAS B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

e BBIUUCIATH COOTHOLIEHUS MEXY IUIOMIAIIMU MIOBEPXHOCTEW U 00BEMaMU
IMOTOOHBIX TENT;

e u300paxaTb Hu3yyaeMble (UIYpbI, BBINOJHITH (BBIHOCHBIE) IIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJl BpAILLlCHUS;

e WU3BIEKAThb, WHTEPIPETHPOBATH M TMpeoOpa3oBeIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTYypax, TMPEACTaBIECHHYIO Ha
yepTexax U pUCyHKax;

e CBOOOIHO ONEpPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

e BBIMIOJHATH ONEPAIMU HAJ BEKTOPAMU;

e 3a/1aBaTh IUVIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHCTEME KOOPAUHAT;

e pelaTh FT€OMETPUYECKHE 3a]a41 Ha BEIYUCIICHUE YTIIOB MEXKY MPSMBIMH U
IUIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUM OT TOYKHU A0 MJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/a IIPU PEILECHUH;



e CBOOOJHO OINEPUPOBATH TMOHSATHUSMH, CBS3AHHBIMH C JBI)KCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHNUN;

e BBINOJIHAThL HW300paKCHHSI MHOTOTPAHHMKOB M TE€JI BpallleHUs MpHu
napajjieIbHOM — [EpPEeHOCE, LEHTPAIbHOW CHUMMETPUHU, 3€pPKaJbHOM
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;

e CTPOWUTH CEYECHHS] MHOTOI'PAHHHMKOB W TE€Jl BPALIECHUS: CEYEHUs LIWIMHJIpA
(mapayienbHO U NEPHEHIUKYISIPHO OCH), CEUCHUSI KOHYca (TlapajuieNbHbIe
OCHOBAHMIO M MPOXOJISIINE Yepe3 BEPIINHY ), CEUEHUS 1Iapa;

e HCIOJb30BAaThb METOJIbI TOCTPOEHUS CEUYECHHM: METOJ CJelIOB, METO/I
BHYTPEHHETO MPOEKTHUPOBAHUS, METO/I IEPEHOCA CEKYIIeH MITOCKOCTH;

e JIOKa3bIBaThb F€OMETPUUYECKHUE YTBEPKIACHHUS;

e TPUMECHATh TEOMETPHUUECKUE (DAKTBHI MJIsI PEIICHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIAralolnX HECKOJbKO IIAaroB pEIICHUsS, €CIH YCIOBUS
MPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU dopme;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUW U
HaXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e TMPUMEHATH NMPOTPAMMHBIC CPEJICTBA U DJICKTPOHHO-KOMMYHHUKAIIMOHHbIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e MPHUMEHATH NOJIYUYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATDH, AHATM3UPOBATH
U OIICHUBATh peajbHbIE CHUTYyallMd, MPUMEHSATHh W3YyYCHHBIC MOHSTHS,
TEOpEMBbI, CBOMCTBA B IMpPOIECCE IOUCKA pEHIeHUs MaTeMaTH4YeCKU
chOpMyITUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3BIKE TEOMETPUH, UCCIEN0BATh MOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarhb
NPaKTUYECKUE 3aJlayl, CBS3aHHBIE C HAXOXKICHUEM TI'€OMETPUUYECKUX
BEJINYUH,;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

ONEPUPOBATH MOHSATHUSIMU: COBMECTHOE PACHPEICICHUE NBYX CIIyYalHbBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO paclpe/leNIeHUs] IBYX CIIy4alHbIX
BEJIMYMH JUIS BBIJCIICHUSI PACIPENCIICHUS KaXIO0W BEJIMYUHBI, ONPEACICHUS
HE3aBUCHUMOCTH CITy4YalHBIX BEJINYNH;

CBOOOJTHO OTEPUPOBATH MOHSATHEM MATEMATHYECKOTO OXKHJIAHUS CITy4alHOU
BEJIMUMHBI (pacrpeesieHus), IPUMEHITh CBOMCTBA MAaTEeMaTUYECKOTO OXXHAaHUS
MIPU PEIICHUU 3aJ]1a4, BBIUUCIISITE MAaTEeMAaTHUYECKOE OXKHUJIaHHE OMHOMHAIBHOTO U
r€OMETPUYECKOrO paCIIPEACIICHNM;

CBOOOJTHO OTEPUPOBATH MOHSATHUSMU: JUCIIEPCHUS, CTAHIAPTHOE OTKIOHCHHE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATH CBOMCTBA IUCIIEPCUU CIyYaWHOW BEJIWYWHBI



(pactipenenieHns) NMpU PELIEHUU 3a/1ad, BBIYUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 U OMHOMHAJIBHOTO pacipeleICHUN;

BBIYHCIIATh BHIOOPOYHBIE XapPaKTEPUCTUKU 110 JaHHOW BHIOOPKE M OICHUBATH
XapaKTEPUCTUKU TEHEpPaJbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOUYHBIM
xapakTepuctukaM. OIEHUBATh BEPOSITHOCTU COOBITHIM M MPOBEPATH MPOCTEUIINE
CTATUCTUYECKHUE TUIIOTE3bI, OJIb3YACh H3YUEHHBIMU PACIPEAECICHHUSIMMU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB BocnuTaTtenbHbIN DJIeKTPOHHbIE
Ne HaumenoBanue
/ B K - (undgposbie)
n a31¢JI0B M TEM cer OHTPOJIbLHBI AKTHYECKHU
p P P noTeHuuan ypoka 00pa3oBaTeJbHbIC
1| NMporpamMmbl 0 e padoThl e padoThl
pecypchl
MHOeCTBO - obcyKaeHue npaBun
JICICTBUTEIIBHBIX 06LWEeHNA CO CTapWMMM
YUCEI. (yuntenamm) n
MBHOrO4ICHBI. CBEPCTHUKAMM(LIKONbHWKaM Bnubnnoteka LLOK
1 PanuonansHble 24 1 1), MPUHLMNBI yeBHO https://lesson.edu.ru/02.2/
YpPaBHEHUA U ANCUMMNNHBI U1 07
HEpPaBEHCTBA.
cpase . camoopraHusaunu;
CucreMbl TUHEHHBIX
ypaBHEHUNU
DyHKIMU U
rpauKu. 5 Bubnnoteka LIOK
- opraHuzaius paboOTBl C
2 Crenennas GyHKIUSA 12 1 p . p https://lesson.edu.ru/02.2/
MOJTy4aeMOi Ha ypoke
C OCIpIM comuanbHo - 3Haummoii 07
ImoKa3zaTejeM HH(I)OpMaHHCI‘;I,
Apudpmernueckuii HHUNUNPOBAHUC ce
KOpeHb N-0if ogcymnennﬁ, BBICKA3BIBAHUA  Bu6nmoTeka LLOK
00yYarOIMHUCS CBOETO
3 CTEIEHH. 15 1 yHarom https://lesson.edu.ru/02.2/
" MHEHUS, BBIPAOOTKH CBOETO 07
alMOHAIIbHBIC .
ppatl OTHOIIICHUSI,;
ypaBHEHUS
- Bnbnnoteka LLOK
OKa3arelbHas
4 10 1 https://lesson.edu.ru/02.2/
byHKUHS.

07




IlokazarenbpHbIE
ypaBHEHUS

Jlorapudmmueckas
byHKIHSA.
Jlorapudmmueckue
YpaBHEHHS

18

Tpuronomerpuueck
Y€ BBIPAKECHUS U
ypaBHEHUs

22

IlocienoBaTeabHOCT
U ¥ TIPOTPECCUH

10

HenpepriBHbIe

GyHKIIH.
IIpownsBoaHas

20

[ToBTOpEHME,
00001IeHHE,
CHCTEMAaTHU3allHs
3HAHUM

- AeMOHCTpauua npumepa
OTBETCTBEHHOTO,
rpaA4aHCKoro noseaeHus,
NpoABAEeHUA YenoBeKkonbus
n nobpocepaeyHoCTH, yepes
noabop COOTBETCTBYHOLIMX
TEKCTOB ANA YTeHUA, 3aay
ONA pelleHuns, NpobaeMHbIX
cUTyauuii gns obey»kaeHun B
Knacce);

- peanusaumn
UHOMBUAYANbHBIX U
rpynnoBbIX
nccnepoBaTeNIbCKUX
NPOEeKToB

- HaCTaBHMNYe€CTBO.

bnbnnoteka LLOK
https://lesson.edu.ru/02.2/
07

Bnbnnoteka LOK
https://lesson.edu.ru/02.2/
07

Bnbnnoteka LOK
https://lesson.edu.ru/02.2/
07

Bubnnoteka LOK
https://lesson.edu.ru/02.2/
07

Bubnnoteka LLOK
https://lesson.edu.ru/02.2/

07

https://lesson.edu.ru/02.3/

07

https://lesson.edu.ru/02.4/

07



https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.4/07
https://lesson.edu.ru/02.4/07

- YCTaHOB/IEHME
YBaXKUTENbHbIX,
[0BEPUTENbHDIX,
HedopMabHbIX
OTHOLUEHUI MeXAay
yunTenem n ydeHuKamm,
Co3aHue Ha ypoKax
3MOUMOHA/IbHO-
KomM@OopTHOM cpeapbl

- IPUMEHEHHE IPYyNIIOBON
paboTh! WK paboThI B Iapax,
KOTOpBIE CIIOCOOCTBYIOT
Pa3BUTHIO HABHIKOB
KOMaHTHOW paboThl U
B3aUMOJICVCTBUIO C IPYTUMU
o0yyaromuMucs.

OBILIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

136

10




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Konrpoabnpie  Ipakriieckue odpa3oBaTejbHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (YHKITHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
) KomrmnekcHeie yncna 10 1
6 HatypanbHble u iensle uncia 10
CucTeMbl paliMOHATBHBIX, UPPAIMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




10 KITACC

Ne HaumenoBanue
n/ pa3esioB U TeM
n NMPorpamMmbl

Bsenenue B
CTEPEOMETPHUIO

Bzaumnuoe
pacrosoXeHue
MPSIMBIX B
MPOCTPAHCTBE

ITapaieapHOCTD
NPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE
IleprieHAUKYIAPHOCT
b IIPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

5 VYTi1bl ¥ paccTosiHUSA

6 MHororpaHHuKu

KoanuecTBOo 4acoB

Bcer KoHTpoJbHBI
0 e padoThl

23 1

6 1

8

25

16 1

7 1

IMpakTnyeckn
e padoThl

BocnurareabHbII
NMOTEHIUAJI YPOKA

- 0bcykaeHune npasun
o6LLeHMA co cTapwmnmm
(yuntenamm) n
CBEPCTHUKAMM(LLIKOIbHUKAM
1), NPUHUMUNDBI y4ebHOoM
ANCUUNANHBI U
camoopraHu3aunu;

- opraHuzamus paboThl C

MOJTy4aeMoi Ha  Ypoke
COLINAJIBHO - 3HAYUMOU
uHpopmanuei,

WHUITUUPOBAHUE ee
00CyKJIeHUs, BBICKA3bIBAHUS
oOydJaronuMucs CBOETO

MHEHUS, BBIPAaOOTKH CBOETO
OTHOIIICHHSI,

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bubnmoteka LOK
https://lesson.edu.ru/02.2/
07

Bubnnoteka LOK
https://lesson.edu.ru/02.2/
07

Bubnmoteka LOK
https://lesson.edu.ru/02.2/
07

Bubnmoteka LOK
https://lesson.edu.ru/02.2/
07

Bubnnoteka LIOK
https://lesson.edu.ru/02.2/
07

Bubnnoteka LIOK
https://lesson.edu.ru/02.2/
07




Bexkrtopsl B
MIPOCTPAHCTBE

12

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3alHs
3HAHUM

- AEMOHCTpauua npumepa
OTBETCTBEHHOTO,
rpax4aHCKoro noseaeHus,
NpPoABNEHUA YeN0BEKONOUSA
n nobpocepaeyHoCTH, yepes
noabop COOTBETCTBYOLMNX
TEKCTOB ANA YTeHUA, 33434
ANA pelleHuns, npobieMHbIxX
cUTyaumuii gns obey»kaeHus B
Knacce);

- peanusaumn
NHANBUAYANbHBIX U
rpynnoBsbIx
nccnenoBaTeIbCKUX
NPOEeKToB

- HACTaBHUYECTBO.

bubnnoteka LLOK
https://lesson.edu.ru/02.2/
07

Bubnnoteka LLOK
https://lesson.edu.ru/02.2/
07

https://lesson.edu.ru/02.3/
07

https://lesson.edu.ru/02.4/

07



https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.4/07
https://lesson.edu.ru/02.4/07

- YCTaHOBNEHUNE
YBaXKUTENbHbIX,
[OBEPUTENBHDIX,
HedOopManbHbIX
OTHOLUEHUI MeXay
yumuTeNeM N y4EHUKaMU,
CO34aHMe Ha ypoKax
3MOUMOHA/IbHO-
KomdopTHOM cpeapl

- IPUMEHEHHE IPyNIOBOH
paboThI uiu paboTHI B Mapax,
KOTOpBIE CIIOCOOCTBYIOT
Pa3BUTHIO HaBHIKOB
KOMaHJTHOW paboThl U
B3aUMOJCHCTBUIO C IPYTUMH
00yyYaroImuMucs.

OBILIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jiesioB U TeM ungppoBbIie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 15 1
cUucTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




10 KITACC

Ne HaumMeHoBaHMe KouaunuecTBO yacon BocnurareabHbIH 3 (i )
JIEKTPOHHBIE (H(ppoBbIE
n/ | pas/ielioB U TeM Becer  Kontposbuni  Ilpaktuyeckn — MOTCHIHATYypOKa
odpa3oBaTebHbIE Pecypchl
1| nporpamMmbl 0 e padoTsl e padoThl
- obcyKaeHue npaBun bubnnoteka LLOK
DNEeMEHTHI TEOPUH
1 o 3 06leHMA co cTapwmnmm https://lesson.edu.ru/02.2/0
rpacdoB
(yuntenamm) un 7
CityqaifHbie CBEPCTHMKaMMU(LIKOIbHUKaMMU
OIIBITEI ), NPUHUMNBI y4ebHOM
Ny ' Bubnuoteka LIOK
CITy9aliHbIC ANCUMNIUHBI U
2 3 https://lesson.edu.ru/02.2/0
CcOOBITHA U CaMoopraHmnsauum; 7
BEPOATHOCTH
COOBITHI
Omneparuu Haf
MHOKECTBAMH H - opraHuzanus paboTel ¢
COOBITHSIMU. MOJTy4aeMoi Ha YpOKe
CrnoxeHune u COIMAITBLHO - 3HAYNMOH EUG oK
. nbnmorek
3 YMHOKEHHUE . uH(pOpMALHEH, https:/] all 4uru/02.2/0
. s://lesson.edu.ru/02.
BEPOATHOCTEH, UHUIIMAPOBAHUE ee p
oOCyXneHus, BBICKa3bIBaHUA 7
YcaoBHas
00y4JarmuMucs CBOETO
BCPOATHOCTD. MHEHMS, BBIPAOOTKH CBOETO
Hezasucumebie OTHOILICHUS;
COOBITUS
5 Bubnmoteka LUOK
JIEMEHTBI
4 4 1 https://lesson.edu.ru/02.2/0
KOMOMHATOPUKHU

7




6

Cepun
IOCJIENOBATENLHBI
X HCIIBITAaHUH.
HcneiTanus
bepnyinu.
CyqaitHbiii
BEIOOD U3
KOHCYHOM
COBOKYITHOCTH

Crnyuaiinble
BEJIMYHHBI U
pacnpeneneHus

14

- AeMOHCTpauua npumepa
OTBETCTBEHHOTO,
rpax4aHCcKoro noseaeHus,
NpPoABNEHUA YeN0BEKONOUSA
n nobpocepaeyHoCcTH, yepes
noabop COOTBETCTBYOLMNX
TEKCTOB ANA YTeHUA, 33434
ANA pelleHuns, npobieMHbIx
cUTyaumuii gns obey»kaeHus B
Knacce);

- peanusaumn
NHANBUAYANbHBIX U
rpynnoBsbIx
nccnenoBaTeIbCKUX NPOEKTOB

- HACTaBHUYECTBO.

Bubnnoteka LIOK
https://lesson.edu.ru/02.2/0
7

Bubnmoteka LOK
https://lesson.edu.ru/02.2/0
7




- YCTaHOBNEHUNE
YBaXKUTENbHbIX,
[0BEPUTENBHDIX,
HedpOpPManbHbIX OTHOLIEHWI
MeXay yuntenem u
yY4eHMKaMu, co3gaHne Ha
YPOKax 3MOLMOHaIbHO-
KomdopTHOM cpeapl

- IPUMEHEHUE TPYNIIIOBOU
paboThl WM pabOTHI B MMapax,
KOTOpBIE CITIOCOOCTBYIOT
Pa3BUTHIO HaBBIKOB
KOMaHHOU paboThI U
B3aUMO/ICHCTBUIO C IPYTUMHU
00yJaronuMuUCH.

OBLLEE
KOJIMYECTBO YACOB
T10 TTIPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue

NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE

pecypchl

Ne i/t
padoThI padoThI

3aK0H OOMBIIMX YHCET

DJIEMEHTHI MAaTEMAaTHYSCKOM CTaTUCTUKU

HenpepbiBHBIEC CiTy4YaiiHbIC BETUYHHBI
3 (pacrtipeenieHus ), oKa3aTeIbHOE U 4
HOpPMaJIbHOE paclpeaeIeCHHs

Pacnpenenenue Ilyaccona

) CBs13b MeX/1y ClTy4allHBIMHM BEJTMYMHAMHU

6 O000111eHME U CUCTEMATU3ALNS 3HAHUM 11 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosan4yectBo yacos
Ne i/ Tema ypoka B Konrpoabnbsie IIpakTHyeckue
cero padoThI padoTsI

[[MHOX€ecTBO, OTIepaliyi Ha/l MHOKECTBAMHU U UX CBOMCTBA 1
Huarpammsl Ditniepa-Benna
[IpumeHeHne TeopeTUKO-MHOKECTBEHHOT'O anapara Jijisl pelieHus 3a1a4

4 Panmonansueie ynciaa. OObIKHOBEHHBIE U IECSITUYHbIE JPOOHU, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUUECKUE IPOOH

5 Pannonanbublie yncna. OObIKHOBEHHBIE U AECATUYHbBIE APOOU, IIPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

6 [Ipumenenue npobeit 1 IPOLEHTOB JUIsl peIIeHNs TPUKIAIHBIX 3a7a4 1

7 [TpumeHnenue apoOei 1 MPOLIEHTOB ISl PELICHUs IPUKIIAIHBIX 3a/1a4 1

8 [evicTBuTenbHbIe Ynciia. PaninoHanbHble U HppalMOHAIIBHBIC YHCIIA 1

9 Apudmerndeckue onepanum ¢ AeUCTBUTEIbHBIMHI YHCIaMH 1

10 Moynbs A€HCTBUTEIBRHOIO YHCIIA U €T0 CBOMCTBA 1

1 [TpuGnuxEHHbIE BEIUMCIIEHUS, TPaBUIIa OKPYTJICHHS, TPUKHU/IKA U OLICHKA 1
pe3yJibTaTa BIUYMCICHUN

12 OcHOBHBIE METO/IbI PEIIEHUs LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUH U 1
HEPABEHCTB

13 OcHOBHBIE METO/IbI PELIEHUs LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUH U 1
HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIIEHUS LETbIX U IPOOHO-PAMOHANIBHBIX YPaBHEHUH U 1

HEPABEHCTB




MHoOrouseHsl OT OJJHOM IIEPEMEHHOM. JleJIeHre MHOro4IeHa Ha MHOTO4JIEH

15
¢ octatkoMm. Teopema bezy

16 MHorouieHsl ¢ nenbiMu kodddurrentamu. Teopema Buera

17 Pemenue cucreM TUHEHHBIX ypaBHEHUN

18 Pewienne cucreM JIMHENHBIX YPaBHEHUN

19 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpULlbl 2X2,
€ro T€OMETPUYECKUI CMBICI U CBOMCTBA; BBIYMCIICHUE €TI0 3HAYCHHUS

20 Onpenenurens MaTpullbl 2X2, €ero FeOMETPUYECKUN CMBICI U CBOICTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21 ITpuMmeHeHne onpeaeauTels Ul PEIICHUs] CUCTEMBI JIMHEWHBIX YPaBHEHUN

22 Pemenue npuknaaHbpIX 3a1a4 ¢ IOMOLIBK CUCTEMBI JINHEHHBIX YpPaBHEHUN

23 Pemenne npukitagHbIxX 3a/1a4 ¢ HIOMOILIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUN

24 KonrtponsHas pabora: "PanmonanbHble ypaBHEHHS U HEPaBEHCTBA.
CucreMbl TMHENHBIX YpaBHEHUN"

o5 OcHoBHbI€ IpaBUIIa U300paKEHUS HA PUCYHKE TUIOCKOCTH, TapauIeIbHBIX
HpsSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka
[TonsiTus cTepeoMeTpUH: TOUKA, IIpsiMasi, IOCKOCTh, IPOCTPAHCTBO.

26 OcHoBHbI€ IpaBUIIa U300paKEHUS HA PUCYHKE TUIOCKOCTH, TapauIeIbHBIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka

97 [TonsaTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOINECS IPSIMast U
IUIOCKOCTB; MOJIYIPOCTPAHCTBO

28 [TonsiTust: mepecexarorecs MiI0CKOCTH, epeceKarouecs npsamas u
IUIOCKOCTh; MOJIYIIPOCTPAHCTBO

29 MHororpaHHiKH, H300pa’keHUE MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIINX 00bEKTOB

30 MHororpanHuKkH, H300paKeHHEe TPOCTEUIIINX TPOCTPAHCTBEHHBIX (QUTYP,

HECYIIECTBYIOIUX 00BEKTOB




31

AXcuoMEI CTCPCOMCTPHU U IICPBBIC CIICACTBUA U3 HUX

32 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CICCTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U NEPBbIE ClieIcTBUS U3 HUX. CriocoObI 3aaHus

33 HPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAYCHUS IPSMBIX U
IIJIOCKOCTEMN
N3ob6pakenue ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPBIE TPOXOIST

34 yepes ux péopa. M3o0paxeHne nepeceyeHus MoTyICHHBIX ITTIOCKOCTEH.
PackparBanue nocTpOeHHBIX CEYCHHI pa3HBIMU 1IBETaMU
N3obpakenue ceueHuit mupaMupl, Kyoa v IPU3MbI, KOTOPBIE TPOXOIST

35 yepes ux péopa. M3o0paxeHne nepeceyeHus MoaydCHHBIX ITTIOCKOCTEH.
PackpammBanme moCcTpOCHHBIX CEUSHHH Pa3HBIMH LIBETAMH
N3o0paxeHne cedeHuit mupamMuibl, Ky0a v MpU3Mbl, KOTOPBIE IPOXOJISAT

36 yepes ux péopa. M3obpaxkeHue nepecedeHus moaydeHHbIX II0CKOCTEH.
PackpammBanme mocTpOSHHBIX CEUSHUIH Pa3HBIMH [IBETAMH
N300pakeHne ceueHuit mupaMubl, Kyoa u mMpU3Mbl, KOTOPbIE TPOXOAAT

37 yepes ux péopa. M3obpaxkeHue nepecedeHus moIydeHHbBIX MII0CKOCTEH.
PackparBanme mocTpOSHHBIX CEYSHHUI pa3HBIMH 1IBETaMHU

38 MeTo citeIoB ISl IIOCTPOSHUS CCUSHUH

39 Mertopa cienoB /i nocTpoeHus ceueHuit. CBoiicTBa nepeceueHui mpsiMbIX
Y IJIOCKOCTEN

40 Mertopa cienoB i nocTpoeHus ceueHnit. CBoiicTBa mepeceueHuii mpsiMbIX
U IJIOCKOCTEN

41 [TocTpoenue ceuenuii B nupamue, Kyoe mo TpéM ToukaMm Ha pEopax.
Co3nanne BEIHOCHBIX YEPTEXKEN U 3aIIMCh IarOB MMOCTPOEHUS

42 [Toctpoenue ceuenuii B nupamuze, Kyoe mo TpémM Toukam Ha pEOpax.
Co3aHne BBIHOCHBIX YepTeXel U 3alKch [1aroB NOCTPOCHUS

43 [Toctpoenue ceuenuii B nupamuze, Kyoe mo Tpém Toukam Ha pEOpax.

CoztaHue BBIHOCHBIX YEPTEKEN U 3aIIUCh I1ar0oB NOCTPOCHHUS




[TocTpoenwne ceuenwmii B mupamuie, Kyoe mo TpéM Toukam Ha pédpax.

44 Coznianue BRIHOCHBIX YEpTEKeH U 3alKCh IaroB MOCTPOCHUS 1

45 [ToBTOpenue muanumeTpuu: Teopema 0 IPONOPIIMOHATBEHBIX OTPE3KAX. 1
[MonoOue TpeyronbHUKOB

46 [ToBTOpenue mnanumerpun: Teopema Menenas. PacyeTsl B ceyeHUsIX Ha 1
BBIHOCHBIX UepTexkax. Mctopus pa3BUTHA IJIAHUMETPUH U CTEPEOMETPUN

47 KonTponpHas padora "AkcruoMsl crepeomerpun. CeueHus" 1

48 OyHKIHS, criocoObl 3aanust GyHKIMU. B3aumHo oOpaTHbIe GYHKIHH. 1
Komrmozumus ¢pyHKIui

49 I'paduk pynkunu. dnemeHTapHbie IpeodpazoBanus rpadukoB GyHKINH 1

50 OO0uacTh ornpeieNIieHUs 1 MHOXKECTBO 3HaueH GpyHkuuu. Hymm GyHKmm. 1
[TpoMexyTKH 3HAK TOCTOSTHCTBA

51 Yértuble u HeuéTHbIe pyHKUUU. [lepuoanyeckue pyHkuuu. IpomexyTkn 1
MOHOTOHHOCTH (DYHKITHH

59 MakcuMyMbI 1 MUHUMYMBI QyHKIHH. HanOombiiee 1 HaMMeHbIee 1
3HaueHue (PYHKIMH Ha IPOMEXKYTKE

53 Jluneiinas, kBagpaTuuHas U IpoOHO-TUHEIHAS PyHKIMU 1

54 DNeMEeHTapHOE UCCIIEIOBAaHUE U TOCTPOCHHE TpadUKOB STUX (PyHKINN 1

55 DNIEMEHTapHOE HUCCIIEIOBAaHUE U ITOCTPOEHHE I'PpaUKOB ATUX (PyHKLIUN 1

56 Crenens ¢ 1enbM nokaszareneM. bunom HeroTona 1

57 Crenens ¢ menbM okaszareneM. buaom HeroToHa 1

58 CrenenHas GyHKIUS C HATypalTbHBIM U IeNbIM MoKazareneM. E€ cBoiicTBa u 1
rpadux

59 KonTponbhas pabota: "Crenennas ¢pynkuus. E€ coiicta u rpaduk" 1

60 Apudmerndeckuii KOpeHb HaTYpaJIbHOM CTEIIEHH U €ro CBOMCTBa 1

61 Apudmernueckuii KOpeHb HaTYpaJbHON CTEIIEHH U €r0 CBOICTBA 1

62 [IpeoOpa3zoBaHms YUCITOBBIX BRIPAKECHHH, COAEPKAIIUX CTETICHH U KOPHH 1




63 [IpeoOpazoBaHus YUCIOBBIX BBIPAKECHUHN, COAECPIKAIINX CTEICHH U KOPHH 1

64 [TpeoOpa3oBaHuUs YUCIIOBBIX BBIPAXKEHUH, COJIEPKAILUX CTEIIEHN U KOPHU

65 Wppaunonanbubie ypaBHeHHs.. OCHOBHBIE METO/IbI PELLICHUS 1
VPPALMOHAIIbHBIX YPAaBHCHUM

66 Wppaunonanbubie ypaBHeHHs.. OCHOBHBIE METO/IbI PELLICHUS 1
UPPALMOHATIbHBIX YPaBHEHUM

67 HppauuonansHble ypaBHeHUs. OCHOBHBIE METOABI PELICHUS 1
MPPALMOHATIbHBIX YPaBHEHUM

68 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLIEHUU UPPALlMOHAIBHBIX YPAaBHEHUN 1

69 PaBHOCUIIBHBIE TIEPEX0/BI B PEILIEHUU UPPALIMOHAIBHBIX YPABHEHUN 1

70 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILICHUN UPPALMOHAIBHBIX YPABHEHUN 1

71 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALUOHAIBHBIX YPABHEHUN 1

79 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIMU 0OpaTHON CTETEHH ¢ 1
HaTypaJIbHBIM I10Ka3aTelIEM

73 CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH KaK (QYHKIIMH 0OpaTHOW CTENEHH C 1
HaTYypaJIbHBIM IOKa3aTesleM

74 KonrtponsHas pabora: "CBoiicTBa u rpaduk KOpHs N-0if cTeNeHu. 1
WppannonanbHbie ypaBHeHUS"
B3aumHoe pacnonoxeHue NpsMbIX B IpocTpaHcTBE. CKpEINBAIOINECS

75 npsimble. [Ipu3Haky ckpenBaronmxcs npsmsix. [lapannensHble npsMele B 1
IIPOCTPAHCTBE
TeopeMa 0 CyIIeCTBOBAHUM M €IMHCTBEHHOCTH MPSIMOM NapaJlIeIbHON

76 JTAaHHOW MPSIMOM, TPOXOAIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIekKaAIIEH Ha 1
JaHHOW NpsIMOH. JIeMMa 0 nepeceueHnH napaiebHbIX MPSIMBIX
IJIOCKOCTBIO

77 [TapamnenpHOCTB TpeX NpsMbIX. Teopema 0 TpEX mapajuIenbHbIX MPSMBIX. 1

Teopema 0 CKpennBaomnuXCs MPSMbIX




[MapannensHoe mpoekTHpoBaHue. OCHOBHBIC CBOHCTBA MApaUICIIEHOTO

8 npoekTupoBanus. M3o0paxeHnue pa3Hbix GUTYp B MapalieIbHON MPOSKIIUU 1

79 LenTpanpHas npoekuus. YroJ ¢ COHAIPaBJIEHHBIMU CTOPOHAMM. YTOJI 1
MEXTy TPSIMBIMHU

80 3amaun Ha JOKa3aTeJIbCTBO M UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIONIOKEHUEM 1
IPSIMBIX B IPOCTPAHCTBE
[TonsTHA: mapaJUIETbHOCTh NPSAMOM U INIOCKOCTH B IPOCTpaHCcTBe. [Ipru3Hak

81 napauieTbHOCTU MPSIMOU U MIIocKocTU. CBOKCTBA MapaieIbHOCTH IPSIMOI 1
U TUIOCKOCTH

82 ['eomeTrpuueckue 3ajaun Ha BBIUMCIICHUE U 10KA3aTEIbCTBO, CBA3AHHbIE C 1
NapauIeIbHOCTBIO MPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE

83 [TocTpoeHue ceueHus, MPOXOIAIIETo Yepe3 JaHHYIO MPSAMYIO Ha YePTeKe U 1
napajuieIbHOr0 APYyron npsiMoil. Pacuér oTHomeHH

84 [TapannenbHas npoekuus, IpUMEHEHNE AJI IOCTPOEHUs CeUeHUi KyOa 1 1
napayuienenunena. CBoicTBa napauiesenumesa U Mpu3Mbl

85 [TapannensHble MIOCKOCTH. [IpU3HaKK MapaIeTbHOCTH IBYX ITIOCKOCTEMN 1

86 Teopema o0 napamIenbHOCTH U €INHCTBEHHOCTHU IUIOCKOCTH, MTPOXOIALIEH 1
4yepe3 TOUKY, HE IPUHAIEKALYI0 TaHHOM INIOCKOCTH U CIIEACTBUS U3 HEE

87 CaolicTBa napasuieabHbIX MIIOCKOCTEN: O MAPAJITIEIbHOCTH MPSAMBIX 1
nepeceyeHus Mpu NepecedeHny JBYX NapauleIbHbIX MIOCKOCTEN TpeThen
CBoiicTBa mapaieNbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapauieIbHbIX

88 MPSIMBIX, 3AKITFOYEHHBIX MEX]Ty MapaJlJIeIbHBIMU MIIOCKOCTSIMHU; O 1
nepecedeHny NpsMoi ¢ ABYMs MapajiieIbHbIMU IJIOCKOCTAMU

89 [ToBTopenue: Teopema [Iugaropa Ha miaockocTu 1

90 [ToBTOpEHME: TPUTOHOMETPHS IPSIMOYTOJILHOTO TPEYTOJIbHUKA 1

91 CoiicTBa Ky0a U PSIMOYTOJIBLHOTO HapaljieNenuIea 1

92 Brruucnenue nimH oTpe3KoB B Ky0Oe U IPsIMOYTOJIbHOM Tapayiieenumnese 1




IlepnenauKyIApHOCTD NPSIMOM U TI0CKOCTH. [Ipru3Hak

%3 HEePHEHANKYJIPHOCTH MPSIMOM U IJIIOCKOCTH

94 [IepnieHAUKyIApHOCTH NPAMOM U III0CKOCTH. [Ipu3Hak
NEePIEHANKYISAPHOCTH MPSIMOM U TIIOCKOCTH

95 Teopema o cyl1ecTBOBaHUM U €IMHCTBEHHOCTH MPSIMOM, IPOXOAsIIEH uepes
TOYKY NPOCTPAHCTBA U NEPIEHIUKYIIAPHOH K MJIOCKOCTH

96 [TnockocTH U epIEeHANKYISIPHBIE UM MIPSIMbIE B MHOTOTpaHHHKaX

97 [TnockocT U NepreHANKYISIpHbIE UM IPSIMbIE B MHOTOI'paHHHKaX

08 [eprienaukynsip u HakaoHHas. [TocTpoeHne nepneHIuKyIIsIpa U3 TOYKA Ha
IpSAMYIO

99 [eprienaukymsip u HakIoHHas. [TocTpoeHne neprneHAnKyIspa U3 TOYKA Ha
IPSIMYTO

100 Teopema o Tpéx nepneHaAnKyIsgpax (npsmas 1 oOpaTHast)

101 Teopema o Tpéx nepneHAuKyIspax (mpsimas u oopaTHas)

102 VYron Mexay CKpelrBatoUMMUCS MPSIMbIMU

103 [ouck nmeprneHANKYISIPHBIX MPSIMBIX C IIOMOIIBIO TTEPIICHINKYIISIPHBIX
IIJIOCKOCTEMN

104 OpToroHanbHOE IPOEKTUPOBAHNE

105 [Toctpoenue ceuenuii kyba, IpU3Mbl, TPABUIBHOMN MUPAMUIBI C TOMOIIBIO
OPTOTOHAIBHOW MPOEKIUH

106 [TocTpoenne ceueHmit Kyoa, MPU3MBI, TPABUIBHON MUPAMUIBI C TOMOIIIBIO
OPTOTOHAJILHON IPOEKINU

107 CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO MII0CKOCTH. [lockocti
CUMMETpPHI B MHOTOTpaHHHKAX

108 [Tpu3Hak nepneHaAuKyIIPHOCTH MPSMOM U IUIOCKOCTH KakK CIIECTBUE
CUMMETpPUHU

109 [IpaBuaBHBIE MHOTOTPAHHUKH. Pacdér paccTOosTHUN OT TOYKHU JI0 TITIOCKOCTH




110 [IpaBuiibHBIE MHOTOIPaHHUKHU. Pac4€T paccTOSHUN OT TOYKHU 10 INIOCKOCTH 1

111 CriocoObl OIyCTUTh NEPIEHANKYIISPBl: CAMMETPHUS, CIIBUT TOUKHU IO 1
NapaJuIeIbHON IPSIMOU

112 CnBur 1o HenapayIeIbHOU NMPSAMON, N3MEHEHHE PACCTOSTHUI 1

113 KonTtponbHast padora "B3anmHoe pacrosiokeHue MpsiMbIX U TNIOCKOCTEH B 1
npocTpaHcTae”

114 I'pad, cBs13HBIN Tpad, MpeacTaBICHKE 3aa91 ¢ TTOMOIIIBIO Tpada

115 Crenenb (BasieHTHOCTB) BepiuHEL. [Tyt B rpade. Llenu n muxiibn

116 ['padsr Ha TocKOCTH. [lepeBo ciyd4aliHOTO SKCIIEpUMEHTA

117 CryualiHble SKCIIEPUMEHTBHI (OIBIThI) U CITydaliHble COOBITHSL. 1
DOnemMeHTapHbIe COOBITHS (MCXOIbI)

118 BeposiTHOCTB CcitydaifHOTO cOOBITHSA. BeposSsTHOCTH COOBITHII B OMBITAX C 1
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMA

119 BeposiTHOCTB cityyaifHOro coObITHsA. BeposTHOCTH COOBITHII B OMBITAX C 1
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

120 [Tepeceuenue, o0beAMHEHNE MHOKECTB M COOBITHI, IPOTHBOTOJIOKHBIE 1
coObITus. PopMyIIa CI0KEHUs BEPOSITHOCTEN

121 VYcnoBHas BEpOATHOCTh. Y MHOKEHHE BeposiTHOCTEN. DopMmyJia yCIIOBHON 1
BEPOSATHOCTH

199 VYcnoBHas BEpOSTHOCTb. Y MHOKEHUE BepossTHOCTEN. DopMmyJia yCIOBHOU 1
BEPOSATHOCTH

123 dopmyra OITHOH BEpOITHOCTH 1

124 ®opmyna baiieca. HezaBucumble coObITHS 1

125 Komb6unaropnoe npasuio ymHoxenus. [lepecranoBku u akropuan 1

126 Yucno coueranuil. Tpeyronpuuk ITackans 1

127 ®opmyna bunoma HeroToHa 1




KonTtponsnas padora Nel: "I'padsl, BEpoATHOCTH, MHOKECTBA,

128 1
KOMOWHaTopuka'

129 CreneHb ¢ pallMOHAIBHBIM [I0KA3aTENIEM U €€ CBONWCTBA 1

130 CreneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

131 CreneHb ¢ pallMOHAIBHBIM [T0KA3aTEIEM U €€ CBOMCTBA 1

132 [TokazaTenpHas GyHKIHS, €€ CBOKWCTBA U rpaduK 1

133 Hcnonp3oBanue rpaduka QyHKINH Ui PELICHUsT YPaBHEHUI 1

134 Hcnons3oBanue rpaduka GyHKIUU A PeLICHUS YpaBHEHHMA 1

135 [Toxa3zaTtenpHble ypaBHeHUSI. OCHOBHBIE METOBI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU

136 [Toka3zarenbHble ypaBHeHHUs. OCHOBHBIE METO/bI PEIIEHUS T0KA3aTEIbHBIX 1
YpaBHEHUU

137 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI PEIIEHUS TOKA3aTEIbHBIX 1
YpaBHEHUU

138 Kontponbnas padota: "[lokazarenshas pynkius. [lokazarenbabie 1
ypaBHEeHHUA"

139 [ToBTOpEHMeE: yrosn Mexay NpsSMbIMU Ha MIIOCKOCTH, TPUTOHOMETPHS B 1
MIPOM3BOJILHOM TPEYTOJIBHHUKE, TEOpEMa KOCHHYCOB

140 [ToBTOpEHUE: yron Mexy CKpeIMBaIOIIUMHUCS MPSIMBIMH B TPOCTPAHCTBE 1

141 ['eomeTpruecKre METOBI BEIYUCICHHS yTIa MEX Ty PSIMBIMH B 1
MHOTOTpaHHHKaX

142 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JIBYTPAaHHOIO yria 1

143 [lepnenaukynspHble IIIOCKOCTH. CBOMCTBA B3aUMHO MEPIIEHIUKYJIISIPHBIX 1
IIJIOCKOCTEMN

144 [Ipu3Hak nepneHuKyJIIPHOCTH IIOCKOCTEH; TeopeMa O IpSIMOii 1

nepecedeHusl IByX IJI0CKOCTEH MepneHANKYJIISPHBIX TPEThel MI0CKOCTH




[IpsiMoyrobpHBIN Mapauienenunen; Kyo; n3MepeHusi, CBoicTBa

145 IPSAMOYTOJIBHOTO Napajulesenunesia 1

146 Teopema o auaroHany NpsAMOYTOJILHOIO NapauleIenuIea U CIeICTBUE U3 1
Heé

147 CrepeomeTpHuuecKkye U IPUKIIAJHbIE 3a7a4l, CBA3aHHbIE CO B3aUMHBIM 1
PAcIIOIOKEHHEM IPSAMBIX M IIJIOCKOCTH

148 [ToBTOpEHUe: CKpemuBaOUINecs NpsMbIe, TapalljieIbHbIe TNIOCKOCTH B 1
CTaHJAPTHBIX MHOTOTPaHHUKAX

149 [Tapa nmapanensHbIX MIOCKOCTEH Ha CKPEIIUBAIOIIUXCS MPSIMBIX, 1
paccTostHie MEXKIY CKPEUIHBAIOIIMMUCS MPSIMBIME B TPOCTHIX CUTYAIHSIX

150 PaccrosiHue oT TOUKH 0 MIIOCKOCTH, PACCTOSHUE OT MPSIMOH J10 IIIOCKOCTH 1

151 Brrunciienne paccTostHAA MEXY CKPEITUBAIOIIUMUCS MPSIMBIMH C 1
MIOMOIIBIO IEPIICHIUKYIISIPHOM IIIOCKOCTH

152 Tpé€XrpaHHbli yroj, HEpaBEHCTBA I TPEXIPaHHBIX yriaoB. Teopema 1
[Mudaropa, TeopemMbl KOCHHYCOB ¥ CHHYCOB JUTSl TPEXTPAHHOTO yTiIa

153 OneMeHThl chepruuecKoil reoOMeTpUn: reoIe3nUecKre JIMHUM Ha 3emiie 1

154 KonTponsHnas pabora "Yribl u paccrosHus" 1

155 Jlorapudm uucna. CoiicTBa jgorapudpma 1

156 Jlorapudm yucna. CpoiicTBa iorapugpma 1

157 Jlorapudm uncna. CoiicTBa jJorapudpma 1

158 JecsTruunble ¥ HaTypaJbHbIE JIOTapU(PMBI 1

159 JlecaTuuHbIE U HATYpaJIbHBIE JOTapH(PMbI 1

160 [IpeoOpa3zoBanue BbIpaXeHH, coepiKalux Jorapudmol 1

161 [IpeobpazoBanue BEIpAXKEHU, COAECPIKAIMX JIOTapU (MBI 1

162 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmsl 1

163 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1

164 Jlorapudmuueckas ¢pyHKus, €€ CBOWCTBA U TpaduK 1




165 Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUs YPaBHEHUI 1

166 Hcnonb3oBanue rpaduka GyHKIMUN AT pEIIeHUs] ypaBHEHUI

167 Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS 1
JOrapu(pMHUUECKUX ypaBHEHUH

168 Jlorapudmuueckue ypaBHeHUsl. OCHOBHBIE METOBI PEIICHUS 1
JOrapuPpMHUECKUX YpaBHEHUI

169 Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METO/bI PEIICHUS 1
Jorapu(pMUUECKUX ypaBHEHUIN

170 PaBHOCHIIBHBIE TTEPEXO0/IBI B PEHICHUH JIOTApU()MUIECKUX YPaBHEHHIH

171 PaBHOCUIIBHBIE TTEPEXO/IbI B PEIIEHUH JIOTapu(PMUUECKUX YPaBHEHHH

172 Kontponbnas pabota: "Jlorapudpmuueckas ¢pynkius. Jlorapupmudeckre 1
ypaBHeHuUs"

173 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC YHCJIOBOI0 apryMeHTa 1

174 CuHyC, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC YMCIIOBOTO apryMEHTa 1

175 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa 1

176 ApKCUHYC, apKKOCUHYC ¥ apKTaHI'€HC YUCJIOBOTO apryMEHTa 1

177 TpuronomeTrpuyeckas OKpyKHOCTb, OIpeIeTICHIE TPUTOHOMETPHUUECKUX 1
(GYHKIMI YMCIOBOTO apryMeHTa

173 TpuronomeTpruueckas OKpyKHOCTb, OIIPEAEIECHIE TPUTOHOMETPUUECKUX 1
(GYHKIMI YHMCIOBOTO apryMeHTa

179 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

180 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

181 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

182 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

183 [IpeoOpazoBanre TPUTOHOMETPUUECKUX BBIPAKEHUN 1

184 [IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAKEHUM 1

185 [IpeoOpazoBanre TPUTOHOMETPUUECKUX BBIPAKEHUN 1




186 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
187 PelieHne TpUroHOMETPUYECKUX YPaBHEHUH 1
188 Pewienne TpuroHOMETpUYECKUX YPaBHEHUN 1
189 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1
190 PelieHne TpUroHOMETPUYECKUX YPaBHEHU N 1
191 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1
192 Pelienne TpuroHoMeTprUUECKUX YpaBHEHUN 1
193 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
194 KonrponsHas pabora: "TpuroHoMmerpudeckre BEIpaxXeHUs U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
195 Cucrematu3zanus 3HaHui "MHOTOrpaHHUK U €70 3JI€MEHTHI" 1
196 [MTupamuna. Buasl mupamun. [IpaBuiabHas nupamuga 1
197 [Ipu3ma. IIpsamas u HaknoHHas npusMsbl. [IpaBuibHas npusma 1
198 [Tpsmoii napasenenunesn, NpSAMOYTOJIbHBIN Napayienenumnes], Kyo 1
199 Beinykisle MHOrOrpanauku. Teopema Oinepa 1
200 Brinmykislie MHOrorpanauku. Teopema Oiinepa. [IpaBuibHbie U 1
MOJTYTIPaBHIIbHBIE MHOTOTPAaHHUKHU
201 Konrponsnas padora "MHororpaHHuku" 1
202 bunapHbIii ciy4aiiHbIN ONBIT (MCHIBITAHUE), yCTieX U Heyaaya. He3aBucumbie 1
ucnbiTanns. Cepusi He3aBUCUMBIX HCITBITAHUH IO IEPBOTO yCIexa
203 Cepus HE3aBUCUMBIX UCTIBITAHUH /10 IEPBOTO yCIExa 1
204 Cepus He3aBUCUMBIX UCTIBITAaHUN bepHyn 1
205 CryyaiiHblif BIOOp M3 KOHEYHOI COBOKYITHOCTH 1
206 [IpakTuyeckast paboTa ¢ UCMOIB30BAHUEM DJIEKTPOHHBIX TaOJIHIL 1
207 Cnyuaiinas BenuunHa. Pactipenenenue BepostHocTel. Jluarpamma 1

pacrpeneneHus




Onepauuu Haj ciay4yailHbIMU BenuuuHamu. [Ipumepsl pacnpeneneHuii.

208 bunapnas ciyyaiinasi BeTuunHa

209 I'eomeTrpuueckoe pacnpeenenne. buHoMuansHOE pacipeaeieHue

210 MaremaTnuyeckoe 0KHJIaHue CITy4alHOW BelnuuHbl. COBMECTHOE
pacupeneneHre IByX CIy4alHbIX BEIUYHH

211 HezaBucumpble cinyuaiinpie BenrunHbl. CBOWCTBA MATEMaTHYECKOTO
oXKuaHusl. MaTemMaTnieckoe 0KuJaHne OMHAPHOM CITy4ailHOW BETMYMHBI

212 MaremaTrueckoe 0XKH1JIaHue TEOMETPUUECKOTO B ONHOMHAIIEHOTO
pacnpeneneHui

213 Jucnepcust u cTaHAAPTHOE OTKIIOHCHHE

214 Jucrniepcust OMHApHOM ciry4aiiHOW BenmnurHbl. CBOHCTBA JUCTIEPCUU

215 Marematuueckoe 0XMIaHUE NPOU3BEACHUS U IUCIIEPCUS CYMMBI
HE3aBUCUMBIX CITyYalHBIX BEJIMYHUH

216 [IpakTrueckas paboTa ¢ HCTIOIB30BAHUEM DJIEKTPOHHBIX TAOIHI]

217 Jucnepcust bouHOMUaNbHOTO pactpenenenus. [Ipaktudeckas pabora c
HCIIOJIb30BaHUEM JIEKTPOHHBIX TaOIHUIY

218 O00011IeHNE U CUCTEMATU3ALIUs 3HAHUN

219 KonTpoabnas padora Ne2: "Ucnbeitanus bepnynmu. CiydaiiHble BETUYUHBI
U pacnpeneneHus"

220 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

591 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUS MOCIIEAOBATENILHOCTEN. MeTon
MaTeMaTU4eCKOW WHTYKIIUH

522 MoOHOTOHHBIE U OTpaHUYEHHBIE MTOCIIEeI0BAaTeNbHOCTH. McTOopus ananuza
0OECKOHEYHO MaJIbIX

223 Apudmernueckas mporpeccus

224 ['eomeTpuueckas nmporpeccus

225 Beckoneuno yOsIBaro1asi reoMeTpudecKas mporpeccus




226 CyMmmMma 6eckOHEYHO yOBIBAIOIICH reOMETPHIECKON IPOrPEeCcCHu 1
527 JIuHEHbIN U SKCIOHEHIMANIbHBIA pocT. Yucio e. Gopmylia CI0KHbBIX 1
IPOIICHTOB
228 JIuHEHbIN U SKCHOHEHIMANIbHBIN pocT. Yucio e. @opmyiia CIOKHBIX 1
MIPOLIEHTOB
279 Hcnonp3oBaHne Mporpeccuu Ui peleHnus pealbHbIX 3a7a4 MPUKIaHOTO 1
Xapakrepa
230 KoHntposnbHas padora: "[locinenoBareabHOCTH U Iporpeccun” 1
231 [TonsaTue BeKTOpa Ha MIOCKOCTH U B IPOCTPAHCTBE 1
232 CyMmMa BEKTOpOB 1
233 Pa3nocTh BekTOpOB 1
234 [TpaBwiio mapamenenumena 1
235 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
236 Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISXKAIIUX B OJHOU 1
TUTOCKOCTH
237 CkansipHO€E ITPOU3BENCHUE 1
238 Boruncnenue yriia Mex1y BEKTOpaMu B IPOCTPAHCTBE 1
239 [Tpocreiimne 3aaun ¢ BEKTOpaMu 1
240 [Tpocreiimme 3aaun ¢ BEKTOpAMH 1
241 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1
242 [Tpocreiimue 3agaun ¢ BEKTOpaMu 1
243 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
244 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
245 HtoroBast KoHTpoJibHAs paboTa 1
246 Wrorosas KoHTpoJbHASA paboTa 1
247 O00011eHne U cUCTEMaTU3ALNS 3HAHUI 1




248 HenpeprsiBHbIe QYHKINN U UX CBOICTBA 1
249 Touka pa3pbeiBa. AcUMITOTHI TpadUKOB QyHKIIUHA 1
250 CgoiicTBa (h)yHKIMIA HEMPEPHIBHBIX HA OTPE3Ke 1
251 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
252 Meto MHTEpPBaJIOB JJIsl PEIICHUSI HEPABEHCTB 1
253 Meron UHTEPBAJIOB VISl PELICHUS HEPABEHCTB 1
254 Meroa UHTEPBAJIOB JUIsl pELICHUSI HEPABEHCTB 1
255 [IpumMeHeHme CBOWMCTB HEMPEPHIBHBIX (DYHKIUN /ISl pEIICHUS 3a/1a4 1
256 [TpuMeHeHnEe CBONCTB HEMPEPBIBHBIX (DYHKLUH JUI peLIeHHs 3a1a4 1
257 [lepBast u BTOpast npon3BOIHBIC (PYHKIUU 1
258 Onpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
259 Onpenenenne, GU3NIECKUN CMBICI IIPOU3BOJHOMN 1
260 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKIUN 1
261 YpaBHeHUe KacaTebHOU K rpaduKy QyHKITUH 1
262 [Tpon3BoIHBIE 3NIEMEHTAPHBIX PYHKLIUH 1
263 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIMA 1
264 [IpousBoHas CyMMBbI, IPOU3BEACHMS, YACTHOTO M KOMIIO3ULIUU (PYHKIIUI 1
265 [Tpou3BoiHas CyMMBI, TPOU3BECHHS, YACTHOT'O U KOMIIO3ULIUH (PYHKITHIT 1
266 [Tpon3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO ¥ KOMIIO3UIIUU (DYHKITHIT 1
267 KonTtponsnas padora: "[IponszBoanas” 1 1
268 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3aIks 3HaHui: Y paBHEeHUS" 1
269 [ToBTOpeHnue, 06061mEeHre, cucTeMaTu3anus 3Hanui: "OyHkuun" 1
270 HtoroBast kKoHTpoJIbHAs paboTa 1
271 Wrorosast kKoHTpOJIbHAS paboTa 1 1
272 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3aIIHsl 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 272 18




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K

HCCIICAOBAHUIO (1)YHKI_[I/II71 Ha
MOHOTOHHOCTB U S3KCTPEMYMBbI

KoaunuyecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[IpuMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIEIOBaHUIO QYHKIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHMIO (DYHKITMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K
UCCIeIoBaHMIO (PyHKIUI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoIbIIero u

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(byHKINU Ha OTpe3Ke




Haxoxaenne HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

10

11

12

Haxoxnenne HanOobIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKINM Ha OTpe3Ke

Haxoxnenve HanbonbIero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

Haxoxnenne HanOoIbIIero u
HaMMEHBIIIETO 3HAaYEeHUS HEITPEPhIBHOM
(GyHKLIHMU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOK/ICHUS HAWTYYIIIETO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOX/JICHUS HAWTYYIIIETO PEIICHUS B
MIPUKJIAHBIX 33/1adax

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 POPMYIION UITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION UITH

rpagpukoM

17 Kommozunus ¢pyHKIui

18 Kommo3zurust ¢hyHKimii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue oOpa3bl ypaBHEHU Ha
KOOPJMHATHOH TJIOCKOCTU

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

29 KoHnTtponbHas padora: "UcciaenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBooOpa3Hbie FeMEHTAPHBIX

24 ¢ynxuii. [IpaBuna HaxoXaAEHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 bynkumid. [IpaBuna HaxoXaeHUS
epBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICIT
UHTErpaia

97 Brruncnenue onpenenéHHOro HHTerpaia
o popmyne HeroTona-JleliOHmMIIa

28 Brraucnenue onpenenéHHOro HHTerpana
no popmysne HoroTona-JleitoHuma

29 IIpuMeHenue uHTETpana s

HaXOXKJCHHUS TUIOINAACH TNIOCKUX PUTyp




[IpuMeHneHnue uHTETpaNa s

30 HaxO0XXJIeHUS 00bEMOB reOMETPHIECCKUX
Tenl

31 [Tpumeps! pemenuii tuddepeHnanTbHbIX
YpaBHEHU I

39 [Tpumepsl pemennii nuddepeHITuaTbHbIX
ypaBHEHUN
MaremaTtrueckoe MOJEIUPOBAHHE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTtponsHas padora: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOIcTBa U rpaduKu

36 Tpuronomerpuueckue GyHKITUH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckre QyHKITUH, UX
CBOIcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIIUH, UX
cBOIcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKITUH, UX
CBOICTBa U TpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

41 ypaBHEHUH C TTIOMOIIBIO

TPUTOHOMETPHUUECKOH OKPY>KHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKHIX

42 YpaBHEHHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUYECKHIX

43 YPaBHEHUH C TIOMOILIbIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH

44 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

45 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTprUYECKUX
HEPaBEHCTB

47 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB
Konrponsnas pabora: "['papuku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MoKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 JOrapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
norapupMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI pEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UppalMOHATIBLHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATIHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbLHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB
61 I'paduaeckne MeTO Bl pemeHHs
UpPPaMOHATIBHBIX YPaBHEHUN
62 I'paduueckue MeTObI perIeHus
UppalMOHATIBHBIX YPAaBHEHUN
63 I'paduaeckne MeTOBI peIeHHS
ITOKa3aTeJIbHBIX YPAaBHEHHU
64 I'paduueckue MeTo bl pereHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHus
JOrapu(pMHUUECKUX YpaBHEHUI
66 ['padrueckue METO B! peIICHUS
JOrapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTOIBI peLIeHUS

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
ypaBHEHUU

69

I'paduueckue MeTo Bl pemeHUs
MOKA3aTeNbHBIX U JOTapU(OMHUUECKUX
YpaBHEHU I

70

71

72

['padmyeckue METOABI peLICHUs
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKA3aTeNbHBIX U JOTapu(OMUUECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppatmoHalibHble, TOKA3aTEIbHbBIE U
norapudmuyeckre HepaBeHCcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (OpPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJAMHATHOM IIOCKOCTH




N3o0paxeHue KOMIUJIEKCHBIX YMCE Ha

8 KOOPJMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii crenenu
U3 KOMIUICKCHOTO YHCJIa

80 ®opmyna Myaspa. KopHu n-oii ctenenun
U3 KOMIUIEKCHOTO YHCIIa
[IpumMeHeHHEe KOMITICKCHBIX YUCEIT JUIS

81 perieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a/1a4y

82 KonTtponsHas pabdora: "KomruiekcHbie
yucna"

83 Harypanbhble u nemnsie yrcna

84 HarypanbHble u nensie yucna

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEIT

86 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
HENBIX YUCEeIl

87 [TpumeHeHre TPU3HAKOB JICTUMOCTH
nenbix yncenr: HOJ[ u HOK

88 [IpumeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
ENBIX YUCeI: OCTATKH MO0 MOIYJIIO

90 [TprMeHeHre TPU3HAKOB JISTTHMOCTH
IEJIBIX YHCEI: OCTATKU 10 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 [ENBIX YUCEeIl: aNropuT™ EBKInma s

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa ¥ COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U

COBOKYIHOCTEH pallMOHaIbHbIX
ypaBHEHUN

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MPPALMOHAIIBHBIX
yYpaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH JIoTapu(PpMUUIECKHX
YpPaBHEHUNU

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH JIoTapu(PpMUUIECKUX
YpPaBHEHUNU

101

[IprMeHeHre CUCTEM K PELICHHIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3




pa3IuYHbIX 00JaCTE HAyKu U pealbHON
JKU3HU, MHTEPIIPETAaLs 0JyYEHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELLECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3IuYHbIX 00JaCTe HAyKu U pealbHON
JKU3HU, UHTEPIIPETaLUs OJy4YEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHNnEe HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKu U pealbHON
JKU3HU, UHTEPIIPETALUs 10JyYEHHBIX
pE3yJIbTaTOB

104

Kontponbnas padota: "Cucremsr
palMoOHATEHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
ypaBHeHHH"

105

106

107

PanyonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanronaneHbIE CUCTEMBI ¢ TapaMETPAMU

108

109

WppanuonansHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

[TokxazarenbHbIC ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETpUYECKUE YPABHEHHUS C
napameTpamu

115

116

TpuroHomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpUYECKrUEe CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIel peaTbHbIX
CUTyalui C MOMOUIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u uccinegoBaHue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTYalMil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

119

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIENIEH peaIbHbIX
CUTYyallMil C TOMOIIBIO CUCTEM
YpPaBHEHUH ¢ TapamMeTpamMmu

120

121

KonTtponbHas pabdora: "3anaun ¢
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3Hanui: "YpaBHenus"

123

124

125

[ToBTOpenue, 06001ICHNE,
cUCTeMAaTH3alMsl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

[ToBTOpEHmE, 0000IICHUE,
cucremaTusanus 3Hanuii: "HepaBencrtna"

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrtna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHME, 0000IICHUE,
cucrtemaTtusanus 3Hanuii: "[IpousBoanas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IIEHNE,

cucremarusanus 3Hanuii: "[IponsBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "[IponsBogHas
U €€ npumMeHeHue"

130

[ToBTOpenwme, 0600IIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHexue"

131

132

[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"
[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"

134 Wrorosas KoHTpoOJIbHAS paboTa

135 Hrorosast koHTpoIbHAs paboTa

136 [ToBTOpeHwme, 0606LueHI/UIe, 1
cHUCTeMaTU3alysl 3HAHUI

BIHIEE KOJIMYECTBO HACOB I1
OBII] (0) CTBO HACOB IIO 136 10

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Marematuka: anrebpa U Hadajla MaTEeMaTUYECKOTO aHAN3a, TEOMETPHSL.
Anre0Opa 1 Hauana MmaTeMatuyeckoro anainu3sa. 10 kinacc: yue0. s
o01eo06pa3oBar.opranu3amnuii: yriayosu. ypopens/M. S . IlpatyceBuy,
K.M.Cron6os, A.H.I'onoBuH. — 3-¢ u3a. — M.: [IpocBemenue, 2018

2. Teomerpus. 10-11 kmacchl: y4eOHUK 17151 00111€00pa30BaTEIbHBIX
yupexaenuit./ [JI.C. Aranacsan, B.®. byty3os, C.b. Kagomiies u np.]M:
[Ipocsemenune, 2018

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1. Maremaruka: anredpa 1 Hauyaja MaTEMaTUYECKOTO aHaJIN3a, TEOMETPHSI.
Anre0Opa 1 Hayajia MaTeMaTuyeckoro ananuza: 10-ii kiacc: yriryOJIeHHbIN
YPOBEHB: CAMOCTOSITEJIbHBIC M KOHTPOJIbHBIE PA0OTHI : yueOHOE nmocodue/
A.I''Mepansk, B.b.Ilonouckuit, E.M.Pabunosuu, M.C.fxup.- 5-¢ uzz., Crep.-
Mocksa: IIpocsemenne,2023

2. Maremaruka: anreOpa 1 Hayajla MaTEMaTHYECKOTO aHaJIn3a,
reometpus.l'eomerpus: 10-i knacc: yriryOaeHHbIA ypPOBEHb:
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pabOTHI : yueOHOe ocooue/ A.I'.Mep3ik,
B.b.Ilonouckuii, E.M.Pabunosuy, M.C.Axup.- 5-¢ u3zza., Crep.- Mockaa:
[Ipocsemenne,2023



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

O http://school-collection.edu.ru  — komreknus 00pa30BaTEIBLHBIX
PECypCoB;

1
InternetUrok.ru - Buneo ypoku;
«9nexrponnas ouommoreka 2000 3amau mo maremaruke». CD-ROM;
http://methmath.chat.ru-meToanka npemnomgaBanus MaTeMaTHKHY;
http://graphfunk.narod.ru - rpaduku hyHKIMIi;
EgWorld - mup maremaTHueCKUX YpaBHCHHUN;
http://www.exponenta.ru - o0pa3oBaTe/IbHbII MaTEMAaTUYCCKUN CANT;
http://mathem.h1.ru - matemaTuka on —line;
http://www.allmath.ru - Bcs maTematuka;
http://www.logpres.narod.ru - wuHpOpMaIMOHHBIC TEXHOJOTMH (TIpUMEpbI); [
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www.math-on-line.com - 3aaumarenpHas MaTEMaTHKA






