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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
NOHUMAaHUsI OCHOBHBIX TEHJICHLIMHA pPa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JI JalbHEHIIEro oOpa3oBaHHs U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHalli3a pa3BUBAET
YMEHUE HaxXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TTOMOILIBIO MHIYKUHUU U PacCyXIaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpPEaTUBHOE U KPUTUYECKOE MBILIJICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarouIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHUs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIMI
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOATENbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBINA pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajia MaTeMaTHUECKOT O aHATH3ay
BBIJICJICHBl  CIEAYIOIIME COACPKATEIbHO-METOAUYECKNE JIMHUK: «Yucna u
BbIYMCIICHUS, «DYHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aroTCd Ha MPOTSDKEHHHM [JBYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa v MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U pasziesiaMu. JlaHHbIH yaeOHbIH
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBIaIEBaOT BcE OoJiee MUPOKUM MATEMATUICCKUM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MaTEeMAaTHYECKOW 3a/Ja4yu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConeprkaTenpHO-METOAMYECKas JIMHUS «UKcina ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha ypPOBHE OCHOBHOTO 0011er0 00pazoBanus. Ha ypoBHe cpeanero o0riero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLEHUBATh YUCIIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MaTeMAaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIMMCSI MHOXKECTBA HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel1. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puieckue 3agadyd W Olepaluu: JAeJICHHE Halelo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeIbHOMY PACHIMPEHHIO Kpyra HWCHOJIb3YyeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHHS JJISl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJISJICH pPEaJbHOTO MHpPA, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHE U
KOHKPETHU3aIuSI.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEATHM3YETCSl HA TPOTSHKCHHH BCETO
oOy4eHHs Ha YpOBHE CpeIHEero oOmero oOpa3oBaHHs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OOydaroliuecs OBJIQJICBAIOT PA3JIMYHBIMH  METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIATHBIX
3aj71a4 ¥ 3aJ1a4 Ha HAaXO0XKJICHUE HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.



Jannast copep:karenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboTBl C CHUMBOJBHBIMH (OpMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeToIMueckass JuHUS «DyHKIUM U TpaduKu» TECHO
NEPEIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, IOCKOJIBKY B KAaKOM-TO
CMBICIIE 337aET MOCIIE0BATEIBbHOCTh U3YUEHUSI MaTepuaia. M3ydyeHue CTelneHHOH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4yeOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMU 3aBUCHUMOCTH MEKITY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOM. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PAaCIIUPUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMPEAeNsATh HMX HauOOJNbIINE W HAUMEHBIIUE
3HAUEHUA, BBIYUCIATH MO (GUryp u oObEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAWITYYIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLUAIBHO-
HPKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAJIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIILIEHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0yuaromrecs y3HatoT O BBIIAIOIINXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MAaTEeMaTHYECKOW JIOTHKHU. TeOopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeaiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCe pa3feibl
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 HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
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 MAaTEMAaTHUYECKOTO MOJIEITHPOBAHUS, KOTOpPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTEpHAaIl
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B poIecce U3yUeHHs BCEX TeM Y4eOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 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, TaK KakK 0O0ECIeYMBAaCT BO3MOXHOCTh M3yUYEHHUs AUCLHUILIINH
€CTECTBEHHO-HAYYHON HAIIPABJIEHHOCTH M MPEIMETOB T'YMaHMTAPHOIO ILIMKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHHE, (HOPMUPYEMOE MPU U3yUYEHUH 00YyHAIOITUMUCS
MOHATUMHBIX OCHOB TI'E€OMETPUM, MPHU JOKA3aTEIbCTBE TEOPEM H ITOCTPOCHUU
LIETIOYKH JIOTUYECKUX YTBEPKACHUM [P PELICHUHA F€OMETPUUYECKUX 3a7a4, YMEHHE
BBIIBUTaTb W ONPOBEPraTb THIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.



[lenb ocBoeHus mporpamMmbl yueOHOTo Kypcea «['eomerpusp» Ha yriryOnéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIBHBIX CIIOCOOHOCTEN 00YYarOIMXCS TPU U3yUYEHUN
TeOMETpPUH, KaK COCTaBIsIoONIeH mpeamMeTHOM oOnactu «Marematuka u
uH(pOpMaTUKa» yepe3 o0ecreueHue BO3MOKHOCTH IPUOOPETEHUS U MCIIOJIb30BAaHUS
0osee r1yOOKMX r€OMETPUUECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JIJISl YCIIEUTHOTO MPpOo(dhecCnoHaIbHOTO 00pa30BaHus, CBA3aHHOTO C
WCIIOJIb30BaHUEM MATEMATHKH.

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

paclIMpeHNe MPEACTABICHUS O TEOMETPUU KAK YaCTU MUPOBOU KYyJIBTYPBI 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 OKPYKAIOLIEro MUPA, 3HAHUE NOHATUITHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMETpUU;

dbopMHpOBaHHE  yYMEHUS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMysl U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelICHUs 3a/1aY;

(dbopMHpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaAX, MOACISIX U B PEaIbHOM
MHpPE MHOTOTPAaHHUKM W Te€Jla BpaUICHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHUE
MOJEH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHuil, GOpMHUpPOBAHUE TMOHHMMAHUS POJM AKCUOMATUKH TPU
IIPOBEIEHUN PACCYKIACHUM;

(dbopMHpOBaHWE yMEHUS BIAJAETh METOJAMHU JOKAa3aTelbCTB W aJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJNUTD JOKA3aTEIbHbIE PACCYKICHHUS B XO1€
peleHns CTepeOMETPUYECKUX 3a4ad M 3a4ay C IPAKTUYECKUM COJEpKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHMU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B ITPOBEICHUH
NEAYKTUBHBIX PacCy>KICHUMH;

pPa3BUTHE M COBEPIICHCTBOBAHWE HHTEJUIEKTyaJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yuarommxcs, MO3HaBaTeIbHOW aKTUBHOCTH, UCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpeca K U3YYEHUIO TEOMETPHUH;

dbopmupoBanre (PYHKIIMOHATILHONH TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX ’KMU3HEHHBIX CUTYAalMSIX W NPU U3YUYEHUU JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,



MOJICIMPOBAHUSI PEATbHBIX CHUTYaIllMid, WCCIIEIOBAHUS TOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYyICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZICPKATEIBHBIMHU JUHUSAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBusaworcs: «lIpsimMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «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
COJIep>KaTeNIbHBIM JIMHUSM, HO M 110 rogam o0ydeHus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAaM O0yUaroIIHecs
oOpamiajiucb  HEOJHOKpPATHO. OTO MO3BOJIIET OpPraHW30BaTh  OBJIAJICHUE
TCOMETPUUYECKUMHY TIOHATHSIMHU ¥ HaBBIKAMH TTOCJICI0BATEIHLHO M MIOCTYIATENBHO, C
COOJTI0/IEHNEM MPUHITAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyUaIOIUXCsl, pACIIUPSIsL U YIITyOJIsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUHN Ha YTyOJIEHHOM YPOBHE TIO3BOJISICT:

co3maTth  yciuoBus i auddepeHunaniu  00ydeHHs,  MTOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTeIbHBIX IMporpamMM, OO€CleuuTh yYriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHOro mpeamera «MareMaTukay,

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

Ha wusyuenue yuebHOro kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 xitacce — 102 yaca (3 yaca B Hezaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).

VY4eOHsIii Kypc «BeposTHOCTB U CTaTHCTHKA» YIITyOIEHHOTO YPOBHS SIBISIETCS
NPOAODKEHHEM M Pa3BUTHEM OJHOWMEHHOTO Y4YeOHOTO Kypca YriayOJEHHOTO
YPOBHSI Ha YPOBHE CpPEIHETO 001Iero 0opa3oBanus. Y4eOHbIN Kypc MpeIHa3HAUYCH
Uit GOPMUPOBAHUSA Y OOYYAlOUIMXCS CTaTUCTHUUYECKOM KyJbTYpPhl M NMOHHUMaHUS
pOJIU TEOPUHM BEPOSATHOCTEH KaK MATEMAaTHMUECKOTO WHCTPYMEHTA ISl M3yYeHUs
CIly4ailHbIX COOBITHIA, BEIMYUH U TpoiieccoB. [Ipu n3yuenuu Kypca odoraiarorcs
IpeCTaBlICHUs OOYYaIOIIMUXCS O METOJaxX HCCIIEIOBaHUs W3MEHUMBOIO MHpa,
pa3BHUBaeTCSd TNMOHMMAaHWE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYEeCKHX METOOB



MO3HAHHUS KAaK HEOThEMJIEMOM YAaCTH COBPEMEHHOIO €CTECTBEHHO-HAyYHOIO
MHPOBO33PEHUS.

Conmepxanne ydeOHOrO Kypca HAMpaBiICHO Ha 3aKpeIlyieHHE 3HaHWM,
MOJIYYEHHBIX MPU U3YyUECHUU Kypca Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIy4YalHBIX BEIMYMHAX M B3aHMMOCBA3SAX MEXKIY
HAMHU HA BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAKOIIETO
mupa. B pesynbrare y o0y4aronmxcs J0KHO ¢(hOPMUPOBATHCS MPEICTABICHUE O
HanOoJee yIoTpeOUTEIbHBIX U OOIIUX MaTEeMAaTUUYECKUX MOJIETISX, UCIIOJIb3yEeMbIX
JUTSI OTTICAHUS aHTPOTIOMETPUYECKUX U JleMOrpadUyeCKUX BEJIMYUH, TOTPEITHOCTEN
B pa3NIM4HbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH 0€30TKa3HOM PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEePUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBII
Kypc sBJsSIeTCS 0a30il JIIi OCBOEHHUSI BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOIMMBIX CHEIUANCTAM HE TOJIbKO WHKEHEPHBIX CIEIMAIBHOCTEN, HO TaKXKe
COILIMAJIBHBIX U TICUXOJOTUYECKUX, ITOCKOJIBKY COBPEMEHHBIE 00I1IECTBEHHBIC HAYKU
B 3HAUUTEJILHOW MEpEe UCIOJB3YIOT anmapar aHaiu3a OOoJbIINX JTaHHBIX.
[leHTpanbHYI0 4YacTh Yy4E€OHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucenl — (PyHIaMEHTaIbHOTO 3aKOHA MPHUPOJIbI, HMEIOIIET0 MaTEMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBMM € YyKa3aHHBIMHU IIE€JISIMU 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 JIUHUW B y4€OHBIN KypC BKJIIOUEHBI DJIEMEHTHI TECOPUU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOIUMBIC JUIsI TIOJHOIIEHHOTO OCBOCHUS
Matepuajia JJaHHOTO Y4e€OHOro Kypca M CMEXKHBIX MaTeMAaTHYECKUX YUYEOHBIX
KYpCOB.

Coneprxanue muanK «CiiydaiiHbie COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
Uit opMUpOBaHUST TPEJACTABICHUN O PACTIPEEICHUN BEPOSTHOCTEH MEXKITY
3HAYEHMSIMH CJIyYaHBIX BEJIMYMH. BaXkHyr0 4acTh B 3TOW COAEPKATEIBHON JIMHUN
3aHUMAET U3YYEHHUE TEOMETPUYECKOr0 W OWHOMHAJIBHOTO paclpelesieHud u
3HAKOMCTBO C MX HEMPEPBIBHBIMU AHAJIOTAMHM — MOKAa3aTEJIbHBIM U HOPMAaJbHbIM
pacnpeneneHusIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHbBIMU BEJIMYMHAMU H
pacrpesiefieHUs MU, aKIEHTUPYIOT BHUMaHHME OOYYalOIIMXCS Ha OINUCAHUU W
M3YUYCHUM CIyYalHBIX SBJICHUM C TIOMOIIBIO HEMpephIBHBIX (GyHKIUMNA. OCHOBHOE
BHUMAaHUE yEISETCA MOKa3aTeIbHOMY U HOPMaJIbHOMY PaclpeeiCHUsIM.

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 «JluarpaMMbl pacCeMBaHUs», H3yUYEHHYIO 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
O3HAKOMMTEJIPHOM YPOBHE — IIOCIEJOBATEIBHOCTh CIy4YallHbIX HE3aBUCUMBIX
COOBITHH, HACTyNAIOLIUX B €IUHUILY BpeMeHH. O3HAaKOMJIEHUE C paclpeeeHuEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
SBJIIETCSL aKTyaJbHBIM JUIsI OyyIIUX aOUTYypUEHTOB, MOCTYMAIOIIMUX HA y4eOHBIE
CHELMATIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
yIpPaBICHUEM.

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOIICHTHI,
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 ¢ JCUCTBUTEIBHBIMA  4YuciIaMd.  Momyib
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEI JIS PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. J[lecaTuuHble W HaTypalbHbIC
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHUS W YpaBHEHMS-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHslI ¢ 1iesibiMu Ko3(ppuuueHTaMu.
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 BhIpaKEHHH, COACPIKANTUX JIOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

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



Pemienne cuctem JIMHEWHBIX YypaBHEHHMW. Marpuna CHUCTEMBbI JMHEWHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUU. VcciaenoBanrne MOCTPOCHHOM MOJENN C MTOMOIIBIO MATPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAyKU U pealbHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amganus GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Komnosumus ¢yukuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MNpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIe 1 HeuéTHbIe pyHKUMU. [lepuognueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JIuneiiHas, KBaapaTH4yHas U JpPOOHO-TMHEHHas (QYHKIMH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduK KOpHs n-0i CTENEHU KaK (yHKIMHA 0OpaTHOM CTENEHU
C HaTypaJbHBIM [TI0KA3aTEIIEM.

[TokazaTenbHast u jorapudmuyeckas (yHKIHHA, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(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 TTOCIEA0BATEIBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
IpoLEHTOB. Mcronb30BaHWE TMPOTPEecCUU JUIsl PELIEHUs pealbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
byHKUIMNA 1S peleHus 3a1ay.

[lepBas u BrOpasi mpousBoaHbIe PyHKIMK. OnpeneneHue, reOMeTpUIECKU 1
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

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

MHokecTBa M JIOTHKA

MHOXeCTBO, OIlepalid HaJ MHOXECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUECKOro OOBEKTa, CIIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEepeOMETpuM. Touyka, npsAMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCcMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKANOIIUECS,
NapajulelibHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD MPAMOU
U 1uiockocTu. [lapanmienbHoe M LIEHTpabHOE MPOEKTHUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBAa NapajljIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajusiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayenbHOCTh IIIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOMCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIOCKOCTH, MPOEKIHsI (GUTYPBI Ha MIIOCKOCTh. [lepneHaAnKyasspHOCTh
IJIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
IIEPIICHIUKYJISIPAX.



Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IIOCKOCTBIO, JBYI'DAHHBIN
yIOJI, JMHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBI U MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKMCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JIJIs1 TPEXTPAHHOTO yTJIa.

MHoOrorpaHHuKu

Bunibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npusMa, nmpsiMasi 1 HaKJIOHHAS MPU3MBI, OOKOBAs 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 nupaMujia, 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 MHOTOIPAHHMKAX: OKTa’dAp, JOAEKAIP U UKOCAIP.

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 TOBEPXHOCTH MPABUIBHOW MHUpaMHIbI, TEOpEMa O
IUIOIIAAN YCEYEHHOM MUPAMU/IBI.

CummeTpus B TNPOCTPAHCTBE. JEMEHTbl CHUMMETPUU  IMPABUIIBbHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPaBUIbHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune a, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
UpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHbIE U IMPOTHBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpPaAMHU: CI0KEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)XXEHHE BEKTOpa Ha
yucio. CBoicTBa ClI0KeHUs] BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOpA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpAa IO 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, cs3ubIil Tpad, myTu B rpade: nukibl U 1end. CteneHs (BaJeHTHOCTH)
BepmHbL. ['padsr Ha TTocKoCTH. JlepeBbs.

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



BEpOSTHOCTH COOBITHI. CTydaifHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSMU.

Omnepanyu Hag COOBITUAMU: NepecedeHne, 00 bEJMHEHNE, TPOTUBOIIOI0KHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEeHUS BEPOSATHOCTEM.

VYcil0BHasg BEPOSITHOCTb. YMHOXEHHUE BEpPOSATHOCTEH. JlepeBO Ciayd4anHOro
skcriepumenTa. Gopmyiia noHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaliHbIil ONBIT (MCIIBITAHKE), YCIIeX M Heynada. HesaBucumsie
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€OMETPHUYECKOE U
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 creneHu 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. PaBHOCHIIbHBIE 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.



VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[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 KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

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

Wcnonp3oBanne TrpadukoB (QYHKIUI A7 HWCCICIOBAHUS IIPOIECCOB 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
sKkcTpeMyMbl. HaxoxneHre HanboapIIero 1 HAMMEHbIIEr0 3HAYEHUI HEMPEPbIBHON
(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 gopmyne 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 U OMHOMHUAIILHOTO PaCHpeIeICHUN.

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.

ITocmenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3ajaun,
IIPUBOJAIINME K pacnpenenennro [lyaccona.

KoBapuauust 1Byx ciaywailHblx BenumuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HaOMIOAEHMST  JBYX  BelIMYMH. BpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEUMHOW CBSA3BI0O M 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) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLEIYP
IrpaXIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKIUSIMA ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

chOpPMHPOBAHHOCTh, yYMEHHUS TPHUMEHSATh MaTeMAaTHUYECKHEe 3HAHUA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccu u pealn30BBIBATH COOCTBEHHBIC IKU3HECHHBIC TLIAHBI,



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 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW ISl pelieHusl 3amad B 00JlacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH, TOHUMAaHUE MaTEMaTHYECKOM
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 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIIEHUNH MEXIy MOHATHUSAMH, (DOpMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

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

JIeJIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 00BEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

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 PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATh ITpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeJIsIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUII U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX,
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:

NOHUMATh M HCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh 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 TIO KpUTEpHUsM, 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 Havyajla MaTeMaTUYECKOTrO aHaTN3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMM: pPAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHATh JPpOOM ¥ TPOLEHTHI JUIsl PEIICHWS MNPUKIAIHBIX 3a7ad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

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



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJb30BaTh MOAXOIAITYI0 (POPMY 3aMHMCH IEHCTBUTEIBHBIX YHCEN AJSl PEIICHUs
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OIEpPHpPOBaTh MOHATUSAMHU: JIOTapupM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBL;

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 MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHHUS-CIIECJCTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pPa3jIU4YHbIE METOJAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
paMOHAIBHBIX ypPaBHEHWH, NPHUMEHSATh METOJ HWHTEPBAJIOB JUIA PELICHHUS
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m Teopemy Buera nus
peneHus 3a1ay;

CBOOOIHO ONEpUpOBaTh MOHATHUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallUH C TIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMUs YUCIOBBIX BBIPAKEHUH, COIEPIKALIUX CTEIECHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILbIO PABHOCUIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HEoOXOoAuMmble (OpMyJIbl  JUIsl  PEIIEHHUS 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 ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

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

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 HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Od CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJApaTU4HAas U JIpOOHO-JIMHEWHas
(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;

CBOOO/IHO 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 3aBUCUMOCTU MEX]y BEJIMUYMHAMY;

Hauaja mareMaTH4ecKOro aHaIM3a:

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

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOro aHajn3a KakK aHajau3a
OECKOHEYHO MaJbIX;

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

rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,

PUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JIJIsl 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 IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis

pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl

MHO>KECTBaMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;
CcBOOOJHO OIEPHPOBATh TMOHATHUSIMU: OIpEAeIeCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

e CBOOOJHO OINEPUPOBATH OCHOBHBIMHM MOHSATHSAMH CTEPEOMETPUM MPU
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 MJIOCKOCTEN B IPOCTPAHCTBE;

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 pacrmo3HaBaThb OCHOBHBbIE BHJbl MHOTOIPAaHHUKOB (Tpu3Ma,
nupamuza, NpsIMOYToJIbHBINA Napaienenunena, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpAs  OCHOBAHHUS  JUIS
KJIacCU(UKAIINH,

e CBOOOAHO ONEpUPOBATH IOHATUSMH, CBSA3AHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;



BBITIOJTHSATh napasuiesibHOE, LEHTPAIBHOE 151 OpPTOTOHAJIBHOE
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  IUIOIIQAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
nupamua), FeOMETPUUYECKUX TeJl ¢ TPUMEHEHUuEM HOpMYIT;

CBOOOJTHO ONEpPUPOBATh MOHITUSIMU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTD,
OCb 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;
CBOOO/IHO OIEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIUMHU 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 MOBBIIMIEHHOTO U BBICOKOTO YPOBHS
CJIO)KHOCTH;

NPUMEHATh MPOCTEHIIME NPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4;
U3BJIEKAaTh, MPEOOpPa30BBIBATH M HHTEPIPETUPOBATH HHOOPMALIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO 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 pPEATbHBIC CHUTYAIlMM Ha S3bIKE T€OMETPUH,
MCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIIOJb30BAHUEM I'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pelarh MPaKTUYECKUE 3aauH,
CBSI3aHHBIC C HAX0KJICHUEM FeOMETPUYECKUX BEJIMUUH;

UMETh TpeACTaBlieHus] 00 OCHOBHBIX dTamax Pa3BUTHSI FEOMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

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),
Cily4ailHO€ COOBITHE, DJIEMEHTAPHOE CIIy4aiiHOe COOBITHE (IJIEMEHTAPHBIM
MCXOJT) CIIy4ailHOTO OIbITa, HAXOJUTHh BEPOSTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;



e HAXOAUTb M (OPMYIHPOBATH COOBITHA: MepecedeHue, OOBEAUHEHUE
JAHHBIX COOBITHI, COOBITHE, TPOTHUBOIMOIOKHOE TaHHOMY, HCIOJIb30BATh
qyarpaMMbl  Diljiepa, KOOPAMHATHYIO MpPSAMYK [UJIsl PpELIeHUs 3ajad,
MOJIb30BATHCS POPMYIION CIIOKEHUS BEPOSITHOCTEH 1Sl BEPOSITHOCTEN JIBYX
U TpeX CIIy4alHbIX COOBITHI;

e OIIEpUPOBATH  IOHATHUSAMHU:  YCIOBHAas  BEPOSITHOCTb,  YMHOXKCHHE
BEPOSITHOCTEN, HE3aBUCHMBbIC COOBITHS, JEPEBO CIIy4alHOI O
HKCIIEPUMEHTA, HAXOJUTh BEPOSITHOCTH COOBITHI C MOMOIIBIO TpaBUia
YMHOXKEHHUSI, JIEpeBa CIIy4aitHOTO OMbITA, UCIOJIb30BATh (POPMYITY MOJHON
BeposiTHocTH, (opmyny balleca mnpu pelieHUd 3aaad, ONPENCTh
HE3aBHCHUMOCTh COOBITHI MO (opMylie M MO OpPraHU3aAlMU CIyYaitHOTO
DKCIEPUMEHTA;

e IMPUMEHITh H3YYECHHbIE KOMOMHATOpPHBIE (POPMYJIBI Ul MEPEUUCICHUS
3JIEMEHTOB MHOXECTB, JJIEMEHTapHbIX COOBITUH CIIy4ailHOrO OIIbITA,
peILIeHUs 3a1a4 IO TEOPUH BEPOATHOCTEM;

e CBOOOJHO ONEPUPOBATh NOHATUSAMU: OWHAPHBIA CIy4YaWHBIA  OIBIT
(uciplTaHuE), YyCIEX MW HeyJlaya, HE3aBHUCHUMbIE WCIBITAHUA, 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: CIIy4aiiHasi BEIMUMHA, paclpeeIeHue
BEPOATHOCTEH, JuarpamMma pacrpejaesieHus, OuHapHas clydaiiHas
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-CIICACTBHS, 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:

UCITIOJIb30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUsI (YHKIIMA HA MOHOTOHHOCTh
U SKCTPEMYMBI;

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

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-3KOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (OpMYIION UK TpaduKoM;



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

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp ¥ 0OBEMBI T C MOMOIIBIO MHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

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

e CBOOOJHO OMEPUPOBATh MOHITHUSIMH, CBS3AHHBIMU 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 (UWIMHAP, 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,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyT;

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 MEXAY IUIOLIaAsIMH TTOBEPXHOCTEN 1 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 WU3BIIEKATh, WHTEPIPETHPOBATH U TPeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO 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 33a/]a4H Ha BEIYUCIICHUE YTIIOB MEXTY MPSIMBIMU U
IUIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUM OT TOYKHU A0 MJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/a TIPU PEILIECHUH;



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

e BBINOJHATh W300paXEHUSI MHOTOTPAHHUKOB M TEJ BpalleHUsS MpH
napajjieIbHOM — [EpPEeHOCE, LEHTPAIbHOW CHUMMETPUHU, 3€pPKaJbHOM
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;

e CTPOWUTH CEYECHHS] MHOTOI'PAHHHMKOB W TE€Jl BPALIECHUS: CEYEHUs LIWIMHJIpA
(mapayuienTbHO U NEPHEHIUKYJIISIPHO OCH), CEUYCHUS KOHYca (MapaijieabHbIe
OCHOBAHMIO M MPOXOJISIINE Yepe3 BEPIINHY ), CEUEHUS 1Iapa;

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

e JIOKa3bIBaTh F€OMETPHUUECKHUE YTBEPKACHUS;

e TMPUMEHATH TEOMETPHUYECKHE (DAKTBI IJIST PEIICHHS CTEPEOMETPUICCKUX
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 BEJIMYNH;

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

e MPHUMEHATH NOJIYUYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATDH, AHATM3UPOBATH
U OIICHUBATh peajbHbIE CUTyallMd, MPUMEHSATHh W3YyYCHHBIC MOHSATHUSI,
TEOpPEMBbI, CBOWMCTBA B TMPOIECCE IOUCKA pPEHIeHUS MaTeMaTH4YeCKU
chOpMyITUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3BIKE TEOMETPUH, UCCIEN0BATh MOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarhb
NPaKTUYECKUE 3a/layd, CBS3aHHBIE C HAXOXKJIEHHEM 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 PACHpPEENICHUs JBYX CIy4alHBIX
BEJIMYMH JUIS BBIJCIICHUSI PACIPENCIICHUS KaXIO0W BEJIMYUHBI, ONPEACICHUS
HE3aBUCHUMOCTH CITy4YalHBIX BEJINYNH;

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

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHECHUE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYaWHOW BEJMYHUHBI



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

BBIYHCIIATh BHIOOPOYHBIE XapaKTEPUCTUKU TI0 JaHHOW BHIOOPKE M OIEHUBATH
XapaKTEPUCTUKU TEHEpPaJbHOM COBOKYNMHOCTHM JaHHBIX IO BBIOOPOYHBIM
xapakTepuctukaM. OIEHUBATh BEPOSITHOCTU COOBITHIM M MPOBEPATH MPOCTEUIINE
CTATUCTUYECKHUE TUIIOTE3bI, OJIb3YACh H3YUEHHBIMU PACIPEAECICHHUSIMMU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoabneie  [paxrireckue o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
) Oynkuun u rpapuku. CreneHHas GyHKIUS € 12 1
L[EJIbIM TI0Ka3aTelIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTETNEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 |
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 13 1
Jlorapudmuueckue ypaBHeHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” 1
ypaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCUH 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
HccnenoBanue QyHKIHIA ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpaznas u uHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KommnekcHeie uncna 10 1
HarypaibHsle u niensle yucia 10 1
CucTeMbl paliMOHATBHBIX, UPPAIIMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NPOrpaMMblI Bcero Konrpoavusie  IMpakrueckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypeni
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnionoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B g
IIPOCTPAHCTBE
4 HepneHz[HISmepHocn, HPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUSA 16 1
MHororpanHuku 7 1
Bekrops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHue U cucTeMaTu3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasmeie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHME, 0606meHPUIe " L5 |
CHUCTEMaTHU3aIUs 3HAHUM
O6bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJl
6 JBmxeHus 5 1
. [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 )
CUCTEMaTHU3aIUs 3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0




10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne /i Kontpoabnsie IlpakTuueckue
NPOrpaMMmsblI Bcero o0pazoBarTe/bHbIC
padoThI padoThI pecypeni
1 DOnemMeHThl Teopuu rpados 3
5 CriyuyaliHbl€ ONBITHL, CIIy4ailHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepanuny HaJ MHOXKECTBaMU U
3 coObITusiMH. ClI0’)KEHHE U YMHO)KEHHE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocrienoBaTebHbIX UCIIBITAHUI.
5 Wcnbrtanus beprynnu. Ciaydaiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTHU
6 Crnyualinble BEJTMUMHBI U paclipeieIeHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/mn Konrpoabnbsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
3aKoH OOJNBIINX YHCET
2 DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH
HenpepriBHble clTydaliHble BETUYHHBI
(pacnpenenenus), MoKa3aTeabHOE U 4
HOpPMAaJIbHOE pacIpeieeHUs
Pacnpenenenue Ilyaccona
CBs13b MeX/1y ClTy4allHBIMHM BEJTMYMHAMHU 6
O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

[[MHOKecTBO, OIepalvy HaJl
MHOKECTBAMU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeOpEeTHKO-
MHO’KECTBEHHOI'O armnapara Jyisl peleHus
3amad

Parnnonansuele ynciaa. OOBIKHOBEHHEIC U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Parnnonanshele unciaa. OOBIKHOBEHHEIC U
JECATHUYHBIE TPOOH, MPOLICHTHI,
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
[Ipumenenue qpoOei U IPOIEHTOB TSt
pEeLIeHUs TPUKJIIAIHBIX 3a/1a4

[Ipumenenue qpoOeit U IPOIEHTOB TSt
peLIeHHS TPUKIAIHBIX 3a/1a4
JlelicTBUTEeNIbHBIE YKCIIa. PallioHalbHbBIE U
HMppalrOHaJIbHbIC YUCIIa
ApudmeTnueckue onepauu c
JEUCTBUTCIILHBEIMU YHCIIaMHU




10

Mopyib JEHCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBA

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUM

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHHUS LIEIBIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢p¢unmentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX YpaBHEHUI

18

19

20

Pemenne cucrem TMHENHBIX YpaBHEHUN

Marpuia cucTeMsl JINHEWHBIX YPaBHEHU.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHHE €r0 3HaYCHUS

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenutTens AJjist perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUN

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnast pabora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBA. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

25

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, apajIebHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

26

[TonsiTust crepeoMeTpun: TOUKa, mpsimasi,
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHHsI Ha PUCYHKE
IJIOCKOCTH, MapaICIIBHBIX IPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

27

28

29

[TonsiTHS: IEpeceKaronIrecs MIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYTIPOCTPAHCTBO

[TonsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi | MI0CKOCTh;
MOJyTPOCTPAHCTBO

MHororpaHHuKH, H300pakeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINUX 0OBEKTOB




30

MHororpanHuKH, H300paKeHne
HPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIECTBYIOUINX 00BEKTOB

31

32

33

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHH U IICPBLIC
CJIICACTBH U3 HUX. Crioco0n1 3aJaHusA
MMpSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC.
O0o03HaueHus IIPSAMBIX U IUIOCKOCTEH

34

35

36

N306paxkenue ceuenuit nupamuibl, Kyoda
U MPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
pEbpa. N3o0pakeHue nepeceyeHus
HOJTY4EHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHUN
Pa3HBIMU IIBETAMH

N300pakeHue ceueHuil nupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOST YEPE3 UX
pEbpa. N3o0paskeHue nepecedeHus
MOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMHU

N300paxkenne ceueHuit mupamMuibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOMIST Yepe3 X
pEbpa. N3o0paskeHue nepeceyeHus
MOJTyYEHHBIX TIOCKOCTEH.
PackpamivBanue nNoCTpOEHHBIX CEYEHU
Pa3HBIMH [IBETAMU




37

38

N300paxkenue ceuenuit nupamuibl, Kyoa
U TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pE€6pa. N3o0pakeHne nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamniiBaHue MOCTPOCHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

Merton ciie10B I TOCTPOSHUS CeUSHUN

39

40

41

42

43

Merton cieoB Uit HOCTPOCHUS CEUCHH.
CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

MeTton ciie1oB ISl IOCTPOSHUS CEUSHUI.
CBoiicTBa IepeceueHuil MPsIMbIX U
IIJIOCKOCTEMN

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKUCh 1I1aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alUCh L1aroB
IIOCTPOEHUS

[TocTpoenue ceueHuit B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
IIOCTPOEHUS

44

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEpPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS




45

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJbHUKOB

46

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. McTtopust pa3BuTHs
IJJAHUMETPUHU U CTEPEOMETPUHI

47

48

49

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

OyHKIMS, CIIOCOOBI 3a/1aHUs QYHKITUH.
B3aumuo obpaTtHbie GyHKITUH.
Komnoszumus ¢pyHKImii

['paduk PyHkumuu. dnemMeHTapHbIe
npeoOpa3oBaHus rpaukoB GyHKIUN

50

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHu# QpyHkiuu. Hynu ¢pyHkum.
[IpomexyTkH 3HaK MOCTOSHCTBA

51

52

53

YérHble U HEUETHBIE (PYHKIIUU.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIHH

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE

JluneliHasi, KBagpaTU4Has U IPOOHO-
JAvHeNHas pyHKIUH

54

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHre TpaPuKOB ATUX PYHKITUN




DJIeMEHTapHOE UCCIIEIOBAaHUE U

55 .
MoCTpoeHue rpauKoB ITUX PYHKITUN

56 Crenens ¢ 1eabIM 1okaszarenaeM. bunom
Herorona

57 Crenens ¢ 1es1bIM NTOKa3aresnieM. buaom
HeroTona
Crenennasi GyHKIHS C HATYPAJIbHBIM U

58 HeJIBIM IMoka3ateseM. E€ cBolicTBa u
rpaduk

59 KonTtponsnas padora: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpadux"

60 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

61 ApudpmeTnueckuii KopeHb HaTypaJIbHOU
CTETIEHH U €r0 CBOMCTBA

2 [IpeoGpa3oBaHMs YUCIOBBIX BbIPAXKEHHH,
CoJIepKaliX CTENEeHU U KOPHU

63 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalliX CTENEHU U KOPHU

64 [TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepKalliX CTENEHU U KOPHU
HppaunonanbHble ypaBHeHNs. OCHOBHBIE

65 METO/1bI PEMICHHS UPPALOHATBHBIX
ypaBHEHUU
Wppanmonansuslie ypaBHeHusi. OCHOBHbIE

66 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX

ypaBHEHUU




67

Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHUU

68

69

70

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATIbHBIX YPaBHEHUM
PaBHOCHIIBHBIE IEPEXOBI B PEILICHUH
MPPALMOHAIBHBIX YPaBHEHU
PaBHOCHIIBHBIE ITEPEXO/IbI B pELICHUU
MPPALMOHATIBHBIX YPaBHEHUN

71

72

73

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAJIBHBIX YPaBHEHUN

CaoiicTBa U rpaduK KOpHSI N-Oi CTEHEHH
KaK (YHKIIMH OOpaTHOW CTETNCHH C
HATYPaJIbHBIM ITOKa3aTelieM

CoiicTBa u rpaduk KOpHs n-0i cTeneHu

Kak (DyHKIIMM 0OpaTHOMN CTENEHH ¢
HaTypaJbHBIM I10Ka3aTesIeM

74

KonTtponbHnas pabora: "CsoiicTa u
rpaduk KOpHS N-0il CTENEeHU.
WppannonanbHbie ypaBHeHHS"

75

B3anmHOe pacnosioxkeHue NpsiMbIX B
npoctpaHcTBe. CKpelBaroIuecs
npsimble. [Ipu3Haky cKkpemnBarnxcs
npsimbIx. [lapaniensHblie npsiMele B
IIPOCTPAHCTBE

76

Teopema o CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHOMN
JTAHHOM MPSIMO, TPOXOAIIEH Yepes3




TOYKY MPOCTPAHCTBA U HE JiexKanlel Ha
JTaHHOU mpsiMoii. JleMMa o mepeceueHrn
NapauIeIbHBIX IPAMBIX IIJIOCKOCTHIO

77

[TapamienbHOCTB TpeX MpsAMBIX. Teopema
0 TPEX MapaJuIeNIbHBIX IPAMBIX. Teopema
0 CKPEIMBAIOIIUXCS IIPSIMBIX

78

79

80

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOMCTBA apALIICITLHOTO
npoekTupoBanus. M300paxkeHre pa3HbIX
¢buryp B mapayienbHON MPOEKIHH

I{enTpasnbHas Mpoekusa. Yroi ¢
COHAIIPABJIICHHBIMU CTOPOHAMHU. YTOJI
MEK]Ty IPSMBIMH

3az[aq1/1 Ha JOKa3aTCJIbCTBO U
HCCICI0BAaHUC, CBA3AHHEBIC C
PacCIoJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBC

81

82

[TonATHS: mapamIebHOCTD MPSAMOMN U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapaJuIeIbHOCTH MPSIMOU U MIJIOCKOCTH.
CBolicTBa napauIeaIbHOCTU IPSIMON U
IIJIOCKOCTH

FeOMeTpI/I'-IeCKI/Ie 3aJa41 Ha BBIYHUCICHUC
Hn 10Ka3aTcCJIbCTBO, CBA3aHHBIC C
NapaiCJIbHOCTBIO IMIPAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBC

&3

[TocTpoenue ceueHust, MPOXOIAIIETO
4yepes JaHHYIO NPSIMYIO Ha YEPTeXeE U
[apaJuIeIbHOTO APYrou npsmMon. Pacyér
OTHOLLEHUN




84

[TapannenbHas npoexuusi, IPUMEHEHHE
JUTISL TIOCTPOCHUS CEYCHHH KyOa u
napasienenunena. CBorcTa
napajuiejenuIea u mpu3Mbl

&5

[MapannensHble ockocty. [IpusHaku
NapajIeIbHOCTH JIBYX INIOCKOCTEH

86

87

88

&9

90

Teopema 0 mapamenbHOCTA U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[?[HICf/'I
yepes TOUYKY, He MPUHAJICKAILYIO JTaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napauiesIbHBIX IJIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPEeCeUCHUS
MIPU TIEPECEUCHUHU JIBYX MapaUICIbHBIX
IIJIOCKOCTEN TpeThen

CaoiicTBa mapaieNbHbIX MIOCKOCTEN: 00
OTpe3Kax NapauleIbHBIX MPSAMBIX,
3aKJIFOYEHHBIX MEXy MapaieIbHbIMU
IUIOCKOCTSIMU; O NIEPECEUEHUH MPSIMOM C
JBYMs TapayIebHBIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IIJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
IPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA

91

92

CaoiicTBa Ky0a U IPsIMOYTOJIBHOTO
napajuleIenune1a

Brruncnenue UIMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuieenuIe e




93

[IepnieHIUKyYIIAPHOCTD NPAMOU U
iockocTy. [Ipusnak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IUIOCKOCTH

94

[IepnieHIUKyYIAPHOCTH NPAMOU U
miockocty. [Ipusnak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IUIOCKOCTH

95

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAILIEH
yepes TOYKY NMPOCTPAaHCTBA U
NEePHEHANKYISIPHON K IJIOCKOCTH

96

97

[IimockocTH M NepneHIUKYIJIAPHBIE UM
IIPSIMBbIE B MHOTOI'PaHHHUKAX

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

98

[leprieHAUKyYIISIp ¥ HAKJIOHHASL.
ITocTpoeHue nepneHauKyIsapa U3 TOYKU
Ha IIPSAMYIO

99

[lepneHauKyIsp U HAKJIOHHASA.
[TocTpoeHne nepneHauKyIsIpa U3 TOUKU
Ha IPSMYIO

100

101

Teopema o Tpéx nmepreHAuKyIsIpax
(mpsimast U oOpaTHas)
Teopema o Tpéx nmepreHAuKyIsIpax
(nmpsimast u oOpaTHast)

102

Yron Mexay CKpemnuBaroIuMUCS
MIPSIMBIMU




[Tonck neprneHIuKyJIIpHBIX IPSMBIX €

103 MIOMOUIBIO TIEPIEHIUKYJISIPHBIX
IIJIOCKOCTEMN
104 OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceueHuit kyoa, MpU3MBI,
105 MPaBWJILHON MUPAMHUJIBI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

[ToctpoeHue ceueHuit Kyda, mIpU3MBL,
106 MPaBWJILHON MUPAMUJIBI C TTOMOIIBIO
OPTOTOHAJILHON TIPOSKITUH

CumMeTpHs B IPOCTPAHCTBE
107 OTHOCHUTEIBHO IJIOCKOCTH. [ limockocT
CUMMETPHUI B MHOTOIPaHHUKAX

[Ipu3Hak nepneHaAuKyJISIPHOCTH IPSIMOU U

108 IIJIOCKOCTH KaK CIIEJCTBUE CUMMETPUHU

109 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKHU 1O IIIOCKOCTH

110 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOSTHUN OT TOYKHU J0 INIOCKOCTH
CniocoObl OIyCTUTH NEPIIEHANKYISPHI:

111 CUMMETPHUS, CABUT TOYKH I10
napaJuIeIbHON NPSIMON

112 CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM
KouTtponbnas pabora "B3anmuoe

113 PacCIOJIOKEHHUE TIPSIMBIX U IUIOCKOCTEH B

npocTtpaHcTae”




114

I'pad, cBa3HbI rpad, npeacTaBieHue
331241 C MMOMOIIBIO rpada

115

116

Crenenb (BaJIeHTHOCTD) BepluuHbL. ITyTh B
rpade. Llenu u muxibt

I'padsr Ha TOCKOCTH. [lepeBo
CJIy4alfHOTrO KCIIEpUMEHTa

117

CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U
cilydaiiHble cOObITHSA. DeMeHTapHbIe
COOBITHS (MCXOIBI)

118

BeposaTHOCTE CITy4aiiHOTO COOBITHSI.
BepositTHOCTH COOBITHI B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

119

BeposTHOCTB CiyuyaltHOTO COOBITHSI.
BepositHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMU

120

121

122

[Tepeceuenue, 00bEAMHEHIE MHOXKECTB U
COOBITUH, TPOTHUBOIIOIOKHBIE COOBITHS.
®dopmyia CI0KEHUS BEPOSITHOCTEHN

YcnoBHasA BEPOSTHOCTb. Y MHOKEHHUE
BeposiTHOCTEN. DOpMyJ1a yCIIOBHOM
BEPOSITHOCTU

VYcnoBHasA BEPOSTHOCTb. Y MHOKEHHE
BeposiTHOCTEN. DOpMyJ1a yCIIOBHOM
BEPOSITHOCTU

123

dopmyiia MOJHON BEPOATHOCTH

124

®dopmyna baiieca. HezaBucumbie coObITHS




KomOunaTopHOE NpaBMiio yMHOXKEHUSI.

125
[TepecranoBku u dakTopua

126 UYucno coueranuil. Tpeyronpuuk [lackans

127 ®dopmyna buaoma HeroToHa
Kontponpnas padora Nel: "I'padsr,

128 BEPOSITHOCTH, MHOYKECTBA,
KoMOMHaTopuka'

129 CreneHsb ¢ pallMOHAIBHBIM I10Ka3aTeIeM U
€€ CBOICTBA

130 CreneHsb ¢ pallMOHAIBHBIM I10Ka3aTeIeM U
e€ cBoiicTBa

131 CreneHsp ¢ palliOHAIBLHBIM [TOKA3aTENEM U
€€ CBOICTBA

132 [Toka3zarenbHas (GyHKIMS, €€ CBOMCTBA U
rpaduk

133 Hcnonb3oBanue rpaduka GyHKIMN A5
pElIeHUs] ypaBHEHUI

134 Ucnonb3oBanue rpaduka GyHKINUN A5
peueHus: ypaBHEHU I
[loka3zarenbHble ypaBHEeHUsA. OCHOBHBIE

135 METO/Ibl PEIIEHNUS TOKA3aTENbHBIX
ypaBHEHUU
[loka3zarenpHble ypaBHEeHUsA. OCHOBHBIE

136 METO/Ibl PEIICHUS TOKA3aTEeNbHbBIX
YpPaBHEHUNU
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE

137 METOJIbI PEUICHUS ITOKAa3aTEIbHBIX

YpaBHEHUU




138 KonTpomnpHas padora: "[lokazarenpHas

¢dbynkuus. [TokazarensHble ypaBHEHUS"

[ToBTOpEeHHE: yroyu Mexay NpsMbIMUA Ha
139 IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa

KOCHHYCOB

[ToBTOpEHUE: YOI MEKIY
140 CKPELIUBAIOIINMUCS IPSIMBIMH B
MIPOCTPAHCTBE
["'eomeTprUYeCKUE METOIbI BEIUMCIICHHS
yriia MeXy IPSIMbIMA B MHOTOIpaHHHKAX

141

142 JIByrpansbiii yroj. CBONCTBO JIMHEWHBIX
YTJIOB IBYI'PAHHOTO yrIiia

[eprienAMKYIISIPHBIE TUIOCKOCTH.
143 CaolicTBa B3aMMHO MEPIEHANKYISIPHBIX
IJIOCKOCTER

IIpu3Hak nepneHauKyJIApHOCTH
144 IIJIOCKOCTEH; TEOpeMa O MpsMOK
MEePECEUCHUS JBYX TIIOCKOCTEN

NEePHEHAUKYISIPHBIX TPEThEU IITIOCKOCTH

[IpsiMoyrosbHBII Napauienenunesn; Kyo;
145 M3MEPEHMS, CBOMCTBA MPSIMOYTOJILHOTO
napaJenenuneaa

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTo

146 N
napajuleeunea u cIeCTBUe U3 Hee

CrepeoMeTpruYEeCKHE U TPUKIIAIHBIE
147 3aJIa4M, CBA3aHHBIC CO B3aMHBIM
PacCIOIOKEHHUEM TIPSMBIX U TJIOCKOCTH




[ToBTOpEHUE: CKpelMBarOLUeCs IPsIMBbIE,

148 napasuliesibHbIE TIJIOCKOCTH B CTaHIAPTHBIX 1
MHOI'OI'paHHHKaX
[Tapa mapayenpHbIX IJIOCKOCTEN Ha

149 CKPEIIMBAIOIINXCS NPAMBIX, PACCTOSIHUE |
MEX/ly CKPELUBAIOIUMUCS IPSIMbIMU B
HPOCTBIX CUTYaIMsIX

150 Paccrosinue oT TOUKH 10 MJIOCKOCTH, 1
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH
Boruncnenue pacctosiHUN MEXIY

151 CKPEIIMBAOIIUMHUCS TPSIMBIMHU C 1
HOMOILBIO IEPIEHIUKYJIIPHOM MII0CKOCTH
TpéxrpanHblii yroi, HepaBeHCTBa IS

152 TpexrpaHHbIX yrioB. Teopema IIudaropa, |
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAaHHOTO yIJa

153 DneMeHThI CheprUIeCKOil TeOMETPHH: |
reoJIe3NYECKUE JINHNUU Ha 3emile

154 KonTponsnas padora "Yrisl u |
paccrosiHus"

155 Jlorapudm umncna. CoiicTBa jgorapudpma 1

156 Jlorapudm yucna. CpoiicTBa orapugpma 1

157 Jlorapudm uncna. CoiicTBa jJorapudpma 1

158 JecsTruunble ¥ HaTypaJbHbIE JIOTapU(PMBI 1

159 JlecaTuuHbIE U HATYpaJIbHBIE JTOTapH(PMBbI 1

160 [IpeoOpazoBanue BBIpaKEHUH, |

coJiepKaluXx Jorapu(mol




[IpeobpazoBanue BoIpaXeHUH,

tol coJiepKalX Jorapu(mbl

162 [Ipeobpa3oBanue BbIpakeHUH,
coJep KaIINX JOTapu(pMbI

163 Jlorapudmuueckas ¢hyHKIus, €€ CBOWCTBA
u rpaduk

164 Jlorapudmmueckas GpyHKIus, € CBOWCTBA
U rpaduk

165 Hcnons3oBanue rpaduka QyHKINH 115
pelieHns ypaBHEHUN

166 Hcnonb3oBanue rpaduka GyHKIMN AJIs
pelLeHNs ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.

167 OcCHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMHUUECKUX YpaBHEHUIN
Jlorapudmuueckre ypaBHEHUS.

168 OcHOBHBIE METOIbI PELLICHUS
Jorapu(pMHUUECKUX YpaBHEHHM
Jlorapugmuueckue ypaBHEHUS.

169 OCHOBHBIE METO/TbI pEIIECHUS
JorapupMHUUECKUX ypaBHEHUI

170 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUT
JOrapupMHUUECKUX YpaBHEHUIN

171 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUT
Jorapu(pMUUECKUX ypaBHEHUI
KonTtponbHas pabora:

172 "Jlorapudmudeckas GyHKITHS.

Jlorapudpmudeckue ypaBHeHUS"




173 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

174 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMEHTa

175 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

176 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

177 ONpeJCICHUE TPUTOHOMETPHUUCCKUX
(YHKINI 9UCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

178 OIpe/IeTICHNEe TPUTOHOMETPHYECKHUX
(GYHKIMI YMCIOBOTO apryMeHTa

179 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybI

180 OCHOBHBIEC TPUTOHOMETPUIECKHE
(bopMyJIbI

181 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

18 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

183 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIpOKEHU I

184 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIpXKEHU I

185 [IpeobpazoBanne TPUTOHOMETPHUECKUX
BBIpKEHU I




[IpeobpazoBanue TPUTOHOMETPUUECKUX

186 8
BBIPAKCHUI

187 Pewienne TpuroHOMeTpUYECKUX
YpaBHEHUHU

188 Peniennre TpUroHOMETPUYECKUX
YPaBHEHHM

189 Pemienne TpuroHOMeTpU4YECKUX
YpaBHEHHI

190 Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUH

191 Pemenune TpuroHoMeTpuuecKux
YpaBHEHHI

19 Pemienne TpuroHOMETpUYECKUX
YpaBHEHUH

193 Pemienne TpuroHOMETpUYECKUX
YpaBHEHUH
KonrtpomnsHas padora:

194 "TpPUrOHOMETPUUECKNE BBIPAKECHUS U
TPUTOHOMETPUUYECKHUE ypaBHEHUS"

19 CuctemaTtuzanus 3HaHul "MHOTOTpaHHUK

> Y €T0 JIEMEHTHI"

196 ITnpamupa. Buael nupamu. IpaBunsHas
nupamuia

197 [Ipuzma. IIpsimas n HakJIOHHAs IPU3MBL.
[IpaBunbHas npusma

198 [Ipsamoii napauienenunes,

IpSAMOYTOJIBHBIN Mapaienenunen, Kyo




199

Brinykiibie MHOTOrpannuku. Teopema
Ditnepa

200

201

Beinykisle MHOrOorpanHuku. Teopema
Oiinepa. [IpaBunpHbIe U TOTYNIPAaBUIIbHBIE
MHOTOTPaHHUKHU

KoHnTtposnbhast pabora "MHuororpaHHuKu"

202

buHapHBIN Cily4alHBbIN OIBIT
(ucmibITaHue), ycrex U Heynava.
He3zaBucumsle ucnsitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUH J10 IEPBOTO
ycrexa

203

Cepust HE3aBUCUMBIX UCIIBITAHHH J10
IIEpBOrO ycrexa

204

205

Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

Cryyaiinblif BEIOOp M3 KOHEUHOM
COBOKYITHOCTH

206

[IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM
AJIIEKTPOHHBIX TaOJHUIL

207

208

209

Crnyuaitnas BennunHa. Pacnpenenenue
BeposATHOCTEH. J[narpamma
pacrpeneneHus

Onepaunu Haj caydyallHbIMU BEJIMUYHMHAMHU.
IIpumeps! pactipenenennii. bunapnas
CIy4aiiHas BeJIMYMHA

I'eomerprueckoe pacnpeneneHue.
bunomMuanbHOE pacnpeneneHue




MaremaTnueckoe 0XKMIAHUE CIIy4aliHOU
210 BeJIMYUHBI. COBMECTHOE paclpe/iesiCHUE
JIBYX CIIy4ailHbIX BEJIMYHUH

HezaBucumbie cnyqaﬁHble BCJINYHNHEI.
CBolCTBa MAaTEMAaTHYCCKOTO OXXHaaHWs.

21 MareMaTH4ecKoe 0KuaaHne OMHAPHOM
CIIy4allHO! BEJIUYHHBI
Marematnueckoe 0XKUIaHUE

212 F€OMETPUUECKOT0 U1 OMHOMHAILHOTO
pacnpeneneHui

213 Jucnepcus U cTaHIapTHOE OTKJIOHEHUE

)14 Jucrniepcust OMHAPHON CTy4aiiHOM
BenM4yMHbL. CBOICTBA AUCHEPCUU
MaremaTtnueckoe 0XKUIaHNE

215 MIPOU3BEACHUS U IUCTIEPCUS CYMMBI
HE3aBHCHUMBIX CITy4YalHbIX BETUYHH

216 [TpakTuyeckas pabora ¢ HCIOIB30BAHUEM
3JIEKTPOHHBIX TAOJIUI]
Jucnepcusi GMHOMHUATBHOTO

217 pacripenenenus. [Ipaktuueckas padora ¢
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL

218 O0001eHne 1 cucTeMaTU3aIis 3HAHUI
KonTtponbHas padora Ne2: "HcnbiTanus

219 bepnymnu. Ciy4dalinble BETUYUHBI U

pacnpenenenus"

220 O00011eHHE U CUCTEMATU3ALNS 3HAHUM




ITociaenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS

221 rocjienoBareibHocTel. Meton 1
MaTeMaTU4eCKOW UHIYKLIHUH
MOHOTOHHBIE Y OTPAaHUYEHHBIE

222 MocJaea0BaTeabHOCTH. MicTopHs aHanu3a 1
0OECKOHEYHO MaJIbIX

223 Apudmerrdeckas mporpeccus 1

224 I'eoMeTpuueckas nporpeccust 1

575 beckoneyHo yObIBaromasi reoMeTprUIecKas |
nporpeccust

226 CymMma 6eckoHeuHO yObIBaro1ei |
F€OMETPUUYECKON MTPOTrPECCUU

597 JIMHENHBIN U YKCIOHEHIUAIIBHBIN POCT. |
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

528 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT. |
Yucno e. DopMyia CI0KHBIX MPOLEHTOB
Hcnonp30BaHne IPOrpeccuu s

229 penIeHus peajJbHbIX 3a1a4 IPUKIaAHOTO 1
Xapakrepa

530 KonTponbhas pabota: )
"IlocenoBarenbHOCTH U Mporpeccun”

11 [TonsiTve BeKTOpa Ha MJIOCKOCTH U B |
MIPOCTPAHCTBE

232 CyMMa BEKTOpOB 1

233 Pa3HocTh BekTOpPOB 1

234 [IpaBuio napasmenenumnena 1

235 YMHOKEHHE BEKTOPaA Ha YUCIIO 1




Paznoxenne BekTopa 1o 6aszucy Tpéx

236 BEKTOPOB, HE JISKAIUX B OJHOMN 1
IJIOCKOCTH

237 CkansipHo€ NMpOU3BEICHHE 1

718 Brruncnenue yria Mex1y BEeKTOpaMu B |
MIPOCTPAHCTBE

239 [Ipocreiimue 3anauu ¢ BEKTOpamMu 1

240 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1

241 [Ipocreitmue 3aga4n ¢ BEKTOPAMHU 1

242 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1

243 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

244 O00011IeHNE U cCUCTEMATU3AIMs 3HAHUI 1

245 HToroBast KOHTpOJIbHAsA paboTa 1

246 Wrorosas koHTposibHas paboTa 1

247 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1

248 HenpepriBHble QyHKIIMU U UX CBOWCTBA 1

249 Touka pa3pbiBa. ACUMITOTHI IpadUKOB |
byHKIHI

550 CgoiicTBa (yHKIMI HEMPEPHIBHBIX Ha |
OTpe3Ke

551 CaoiicTBa QyHKIUI HETIPEPHIBHBIX Ha |
OTpe3Ke

55> Metoa UHTEpBAJIOB IS pELICHUS |
HEPaBEHCTB

553 Metoa HHTEPBAJIOB TSl PEIICHUS |

HEPABEHCTB




MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

254

HEPABCHCTB
MMEHEHHUE CBOMCTB HENPEPBIBHBIX

255 1
GYHKIUH 1S pereHust 3a1a4

556 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

257 [lepBas u BTOpast Npou3BOIHBIC (PYHKIIUU

558 Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOIHOMN

559 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOIHOM

260 YpaBHeHUE KacaTebHOU K TpaQuKy
byHKIMHA

261 VYpaBHeHUe KacaTelbHON K TpapuKy
byHKIMHA

262 [Tpon3BoIHBIE 37IEMEHTAPHBIX PYHKLUH

263 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA

264 ITpon3BogHast CyMMBI, TPOU3BENEHNUS,
YaCTHOTO U KOMITO3UIIMH (DYyHKIIMHA

265 [TpousBoHast CYMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYyHKIUH

266 [IpousBonHas CyMMBbI, IPOU3BEACHMS,
YaCTHOTO ¥ KOMIO3ULIUU (PYyHKIUH

267 KonTtponbnas padora: "[IpouszBoanas”

268 [ToBTOpenme, 0600IIEHNE,

cucTemMaTu3anus 3Hanuil: "YpaBHeHus"




269 [ToBTOpenue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
270 Wrorosas kKoHTpOJbHASA paboTa 1 1
271 HroroBast kKoHTpoIbHAs paboTa 1 1
27 [ToBTOpeHnue, 06001ICHNE, 1
cucTeMaTtu3anus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 7 18

I[TPOTPAMME




11 KJIACC

Ne i/t

Tema ypoka

[IpumeHeHne Mporu3BOIHOM K
UCCIeIOBaHMI0 (PYHKIINH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K

UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuyecTBO 4acosB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke




Haxoxneaue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

Haxoxnenne HanOoJIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HaYEHUS HEIIPEPBIBHON
(byHKINU Ha OTpe3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HaYEHUs HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

13

[Ipumenenne npou3BOTHOM IS
HaXO0JICHUS HAWJTYYIIIETO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

14

15

16

[IpumeneHnne npou3BOTHOM JUIs
HaXO0KJICHUS HAMITYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION WITH
rpaduxom

[Ipumenenne npou3BOIHOM IS
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS




npotriecca, 3aJaHHoro GopMyIoi nim

rpadgukom

17 Komnozumus pyHkuuit

18 Kommnosumus pyHkmmi

19 Komnozumus pyHkuuit

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

1 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

7 [TepBooOpazHas, OCHOBHOE CBOHCTBO
NepBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

24 ¢bynkuuii. [IpaBuia HaxoXKIEHUS
epBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

25 dbyukuwmii. [IpaBuia HaxoXaeHUS
epBOOOPA3HBIX

%6 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpaja

7 Brruncnenue onpeneia€HHOro nHTerpaia
o ¢opmyne Herotona-JleliOuua

73 Brruucnenue onpenenéHHOro HHTErpana
o gopmyne Horotona-JleliOnuna

29 IIpumeHeHne nHTerpana Jisg Hax0XKACHUS

TUTOIIAIeH TUIOCKUX QUTyp




[Ipumenenne nHTErpaia sl HAXOXKIACHUS

30 00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenniit quddepeHraIbLHbIX
YpaBHEHUU

1 [Tpumeps! pemenuit auddepeHIuaIbHbIX
YpaBHEHUI
MaremaTrnueckoe MOAECIMPOBAHUE

33 pealbHBIX MPOIIECCOB C MTOMOUIBIO
nuddepeHInaTbHbIX YPaBHEHHH

34 KonTponbnas padora: "[lepBooOpasnas u
uHTerpan”
[ToBTOopenue TeMbl "KooparHaTel

35 BEKTOpA Ha MJIOCKOCTH U B
npocrpaHcrae”

16 IToBTOpenue temsl "CkaisspHOE
IIPOU3BE/ICHNE BEKTOPOB"

37 [ToBTOpeHue TeMsl "Boruncinenue yria
MeX/ly BEKTOpaMu B IpOCTpaHcTBE"

13 [ToBTOpEHUE TEMBI "YpaBHEHHE MTPSIMOH,
MPOXOISIIECH Yepe3 ABE TOUKH"

39 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb,
YpaBHEHHUE IUIOCKOCTH B OTpE3Kax

40 YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHHE IJIOCKOCTH B OTPE3Kax

41 BekropHoe nmpousseeHue

4 JIuHeiitHbIe HEPaBEHCTBA, TUHEUHOE

IIPOrpaMMUpPOBaHHE




JInHelHbIE HEPABEHCTBA, JIMHEMHOE

43 IIPOrpaMMHUpPOBAaHUE

44 AHaIUTUYECKHE METO/IbI pacuéTa yria
MEX/1y IPSIMbIMU B MHOI'OTPaHHHUKaX

45 AHanuTHYecKue MeTOo/Ibl pacyéra yria
MEX]y IUIOCKOCTSIMU B MHOTOTPaHHUKAX

46 dopMya pacCTOSSHUAS OT TOYKH 10
IUIOCKOCTH B KOOPJMHATaX

47 HaxoxneHnue paccTossHuil OT TOYKHU 10
IIJIOCKOCTH B KyOe

48 HaxosxneHue pacCTOsSHUM OT TOUKHU 10
IUIOCKOCTH B NPaBUJIbHON IHpamMuJie

49 KonTponbhas padota "Ananuruyeckas
reomeTpus”

50 Tpuronomerpruyeckue QyHKIMH, UX
CBOMCTBA U rpaduKu

51 Tpuronomerpuueckue GyHKINHU, UX
CBOMWCTBA U TpapuKu

5 Tpuronomerpruyeckue QyHKIMH, UX
CBOICTBA U rpaduKu

53 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U rpaduKu

54 Tpuronomerpuueckue GyHKINHU, UX
CBOMWCTBA U TpapUKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

55 YpPaBHEHUH € TOMOIIBIO

TPUTOHOMETPUUECKON OKPY>KHOCTH




56

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YPaBHEHU# C TIOMOIIBIO
TPUTOHOMETPHYECKOH OKPYKHOCTH

57

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

58

59

OT60p KOpHEH TPUTOHOMETPHUUECKUX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
Perenue TpuroHoMeTpu4ecKux
HEPaBEHCTB

60

Pemrenne TpuroHoMeTpu4eCKux
HEPaBEHCTB

61

62

Pemrenne TpuroHoMeTpu4EeCKuX
HEPABEHCTB

Pemenue TPUTOHOMETPHYICCKUX
HEPAaBCHCTB

63

KonTponsnas pabora: "['paduxu
TPUTOHOMETPUUECKUX (QYHKIHI.
Tpuronomerpuyeckue HepaBeHCTBA"

64

Hepasencto Yebnimena. Teopema
Yeopimena. Teopema beprymmm. 3akon
OOJBIITUX YKCEeT

65

HepasenctBo YeObimena. Teopema
Yeorpimena. Teopema beprymmm. 3akon
00JIBIINX YKCe




66

HepasenctBo YeObimena. Teopema
Yeopimena. Teopema beprymmm. 3akoH
0O0JIBIINX YKCe

67

68

Br160poUHBIi METOJT MCCIIEOBAHUN

HpaKTI/I‘ICCKaﬂ pa60Ta C UCIIOJIb30BaAaHUEM
SJICKTPOHHBIX Ta6J'II/II_[

69

I'enepasibHas COBOKYIHOCTb U CiIy4aiiHast
BBIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepuctTukaMmu. OLIeHKa CPEeIHETO U
JUCIIEPCUU TeHEPaIbHON COBOKYITHOCTH €
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

70

I'enepasibHast COBOKYIHOCTb U CiIy4aiiHast
BBIOOPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTtepucTukamu. OLieHKa CpEHETO U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

71

OreHrBaHUE BEPOSITHOCTEN COOBITUH 1O
BBIOOpKE

72

73

74

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C MOMOILBIO
CBOMCTB M3YUYEHHBIX pacnpereaeHuin

Cratuctnueckas runoresa. [Iposepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB M3YUYEHHBIX pacnpereaeHuin

HpaKTI/I‘{CCKaH pa60Ta C UCIIOJIb30BAHHUECM
QJICKTPOHHBIX Ta6J'II/II_[

75

Ceuenus MHOTI'OI'paHHUKOB: CTAHAAPTHBIC
MHOTI'OIrpaHHUKHA




76

CeueHust MHOTOTPAHHUKOB: METO/T
CIIEOB

77

78

79

CeueHus MHOT'OI'PpaHHUKOB: CTAHAAPTHLIC

IIJIOCKOCTH, HepecequI/Iﬁ HpHMBIX nu
MIOCKOCTEH

[TapannenpHble PSMbIE U TNIOCKOCTH:
NapasiebHbIe CEYEHUS
[TapannenbHble PSMbIEC U TNIOCKOCTH:
pacyér OTHOIIECHUM

80

[TapannenpHbIE PSMBIE U TNIOCKOCTH:
YIJIbI MEXKTY CKPEIIMBAKOIIMMHUCS
MPAMBIMHA

81

82

83

[lepnenaukynsipHbie MPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MePIEHIUKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUUA MHOTOTPAaHHUKOB

[leprieH UKy IsIpHBIE TIPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEepIEeHIUKYIsIpax
[leprieHAuKyIsIpHBIE TIPSIMBIE U
TUIOCKOCTH: BBIYMCIICHUS JAJIUH B
MHOT'OI'paHHHKaxX

84

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIsS
Ioaaen, cooopaxeHust moao0us

85

[ToBTOpEHME: TIOMIAAN
MHOT'OYTOJILHUKOB, (POPMYJIBI IJIs
TJI0IA N, COOOPaKEHUSI TIOTOOMS




86

IToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, (POPMYJIBI JIs
101 IeH, COOOpaKEHHSI TIOI00MS

87

[Tnomaau ceyeHuit MHOrOTPaHHUKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOA00MS

88

89

90

[Tinomamu cedeHuit MHOTOTPaHHHKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHUSI TOT00MS

Kontponbnas padota "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

[Tpumepbl HETIPEPHIBHBIX CIIyYalHbBIX
Benn4rUH. OYHKIHS JIOTHOCTH
BEPOSITHOCTH

91

PaBHOMepHOEe pactipenenenue. [Ipumepsl
3aaa4, MPpUBOJAIINX K ITOKA3aTCIIbHOMY U
K HOpMaJIbHOMY pacipeieleHusIM

92

93

(DYHKIII/IH IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCcpCaACICHUA

CDYHKI_[I/ISI IJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O PAaCTIpCACIICHUA

94

IlociaenoBaTeNbHOCTE OAMHOYHEIX
He3aBHCUMBIX coObITHIA. [Iprmep 3anaun,
MPUBOSAIICH K pacpeeIeHUIO
Ilyaccona

95

[IpakTryeckast paboTa ¢ HCIOIB30BAaHUEM
AJICKTPOHHBIX TAOJIHUIIL




KoBapuanus aByX cilyyallHbIX BEJIUYMH.

% Koaddurment koppensuun

97 CoBMmecTHBIC HAOMIOIEHUS IBYX BEIMYUH

98 Br16opounbIii k03P GUIIMEHT KOppEIIIun

99 Paznuune Mex1y JIMHEWHOM CBA3BIO U
MPUYMHHO-CJICICTBEHHOH CBA3BIO

100 Jluneitnas perpeccus

101 [IpakTuueckast paboTa ¢ UCIIOJIb30BAaHUEM
AJEKTPOHHBIX TAOJIHUIL

102 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

103 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

104 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

105 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

106 OCHOBHBIE METO/IbI PEeILICHUS
norapuMHUYECKUX HEPABEHCTB

107 OCHOBHBIC METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

108 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MUIECKUX HEPABEHCTB

109 OCHOBHBIE METO/IbI PEeILICHUS
norapuMHUYECKUX HEPABEHCTB

110 OcHOBHBIE METOABI PELICHUS

UppalMOHANIbHBIX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

i HPPaLMOHAIIbHBIX HEPABEHCTB
11 OCHOBHBIE METO/BI PELLIEHUS
HppaLiOHAIIbHBIX HEPABEHCTB
113 OcHOBHBIE METOABI PEIIEHUS
HPPaLMOHAIIbHBIX HEPABEHCTB
114 I'paduueckue METObI peLICHUS
UPPalMOHAIBHBIX YPaBHEHUI
115 I'paduueckue METObI pELICHUS
UpPpaLMOHATIbHBIX YpaBHEHUI
116 I'paduueckue MeTo bl peLeHus
II0Ka3aTeIbHBIX YPABHECHUN
117 I'padnueckue MeToabl pereHus
MIOKa3aTeIbHbIX HEPABEHCTB
118 I'padnueckue MeToabl pemeHus
Jorapu(PMUUECKUX YpaBHEHUI
119 I'paduueckue MeTo bl peLeHus
Jorapu(pMHUUECKUX HEPABEHCTB
120 I'padnueckue MeToabl pereHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs
121 MOKa3aTeIbHBIX U JOrapu(pMUUEcKux
YpaBHEHUI
I'paduueckue MeTO bl peLIeHUs
122 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX

ypaBHEHUU




123

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

124

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

125

126

KonrponbHas pabora:
"UppanroHalibHble, TOKa3aTeIbHbIE U
norapupMUUECKUEe HEpaBeHCTBA"

O06BéM Tena. O0BEM MPSIMOYTOIBHOTO
napaJuiesenuresa

127

3anaun 00 yaBOCHHH Ky0a, O KBaJparype
Ky0a; O TPUCEKIMH yTiia

128

129

130

CrepeomeTrpudeckue 3a1auul, CBI3aHHbIE
¢ 00bEMOM IPSIMOYTOJILHOTO
napaJuiesenunena

HpI/IKHaZ[HHe 3aga4u, CBA3aHHBIC C
BBIUHCIICHHEM 00bEMa MMpsAMOYT'OJIbHOT'O
napajjiejacnuicaa

O0BEM npsMOit TPU3MBI

131

CrepeomeTpuyuecKue 3a1a4u, CBSI3aHHbIC
C BBIYHMCIIEHHEM 00BEMOB MPSAMOM
MIPU3MBI

132

133

IIpuknanHble 3a1a4un, CBSI3aHHBIE C
00BEMOM MPSMON MTPU3MBI
Brruucnenue 06EMOB Tell C TOMOIIBIO
ornpenenéuHoro uHTerpana. O0sEM
HAaKJIOHHOH IPU3MBbI




134

Brrurcnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uHaTerpaia. OobéM
MAPaMUIbI

135

®opmyna 00bEMa MTUPAMUIBIL.
OTtHomeHne 06bEMOB MUPAMHUJL C OOIITUM
YTII0M

136

137

dopmyna 00bEMa MUPaAMUIBL.
OTtHOmIeHNEe 00FEMOB TUPAMHUJL C OOIITUM
yIJIOM

CrepeomeTpuuecKkue 3aJ1auu, CBSI3aHHbIC
¢ 00bEMaMU HAKJIOHHOW TIPU3MBI

138

CrepeomeTpHuyuecKue 3a1a4u, CBsI3aHHbBIC
¢ 00BEMaMU MUPAMU/TBI

139

140

141

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHbBIE C 00BEMOM HAKJIIOHHOM
TIPU3MBI

[Tpuknanueie 3ana4yn no reme "OOBEMBI
Ten", CBA3aHHbIE C 00bEMOM MUPAMUJIBI
[Ipumenenue 00bEMOB. Borunicienue
paccTosiHusA A0 INIOCKOCTH

142

143

144

Kontponbras padota "O0BnEM
MHOT'OrpaHHHUKa"

[MunuHapuyeckas MOBEPXHOCTb,
o0pa3yromine UIHHIPHIECKOI
MTOBEPXHOCTHU

Hunuaap. [psMoi KpyroBod HUIMHAP.
[Inouianp MOBEPXHOCTH HUIMHIPA




Konnueckasi moBepxHOCTh, 00pa3yromye

145 KOHUYECKOU nmoBepxHocTH. Konyc

146 Ceuenue KoHyca IJIOCKOCTBIO,
IapajuIeIbHOM IJIOCKOCTU OCHOBAHUS

147 VYceuénnsiii konyc. M3o0paxenune
KOHYCOB U YCEUEHHBIX KOHYCOB

148 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

149 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJTHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

150 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEYEHUN HMIUHAPA, KOHyCa
CrepeomeTpuueckue 3a1a4u Ha

151 JIOKa3aTeIbCTBO U BBIYUCIIEHUE,
MOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

15 [Ipuknanublie 3a1a4n, CBSI3aHHBIE C
HUATUHIPOM

153 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
TATUHIPOM

154 Cdepa u map
[lepeceuenue cheps! u mapa c

155 mockocThio. Kacanue mapa u cdepsl
IJI0CKOCThIO. By u n3o0paxenue mapa
[Tepeceuenue chepsr u mapa c

156 iockocThio. Kacanue mapa u cepbl

TUTOCKOCTBIO. By n m300pakenue mapa




157

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

158

159

160

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3ajaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpOit U MIapoM,
MIOCTPOCHHUEM UX CEYCHH MI0CKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpOit U MIapoM,
MIOCTPOCHHUEM UX CEYCHHI MIO0CKOCTHIO

161

[IpukitagHele 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

162

163

164

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIUYHCIICHUS B OKPY>KHOCTH,
CTaHJIapTHbIE 000U

Paznuunble KOMOMHAIIMY TEJ BpaIIEHUs U
MHOT'OI'PaHHHUKOB

3anaun o teme "Tena v MOBEpXHOCTH
BpaiieHus"

165

166

167

3anaun o teme "Tena v MOBEPXHOCTH
BpamieHus"

Konrtponbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

KommekcHbie uncna. AnreOpanueckas u
TpUTOHOMETpHUECKasi POPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa




168

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYEcKast (POPMBI 3aIUCH
KOMILUIEKCHOT'O YKCIIa

169

170

171

Apudmernueckre oneparum ¢
KOMIUIEKCHBIMU YUCIIaMHU
Apudmerndeckue onepariy ¢
KOMITJIEKCHBIMU YHCIaMHU

I/I306pa)KGHI/IC KOMIIIICKCHBIX YHMCCJI Ha
KOOpI[HHaTHOﬁ IIIIOCKOCTH

172

173

174

N300pakeHNe KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOM INIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

175

176

177

[IpumeHeHrne KOMIUIEKCHBIX YUCEI IS
peuieHns GU3NYECKUX U T€OMETPHUUECKUX
3aja4

KontponbHas padora: "KomiuiekcHble
gucia"

O6wém numunapa. Teopema 06 00bEMeE
IPSIMOTO IIHJIMHAPA

178

Brruncienne 00bEMOB TEI C IIOMOIIBIO
onpenenéHHoro uaTerpaia. Oobém
KOHyca

179

ITmowaau OOKOBOM U MOJIHOM
MOBEPXHOCTU KOHYyCa




180

CrepeomeTpHuuecKkue 3aJa4u, CBsI3aHHbIC
C BbIUHCIIEHHEM 00BbEMOB IMIIMHIPA,
KOHyca

181

182

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJIOIA I TTOBEpXHOCTEN Ten"

OO0BEM 11apa ¥ MapoBOro CEKTOpa.
Teopema 00 00bEMe mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1auH,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
apa, mapoBOTro CETMEHTA U IapOBOTO
CeKTOpa

183

[Tpuknagueie 3anaun mo Teme "OObEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM LIapa U
momaasio cgepbl. COOTHOLIEHUS MEXKTY
TIJIOIA ISIMUA TTOBEPXHOCTEN U 00bEMaMH
MOAOOHBIX TEI

184

[Tomo6HbIe Tena B MPOCTPAHCTBE.
N3menenune o6bEMa ripu mo100mu.
CrepeomeTpHuuecKue 3aJa4u, CBI3aHHbBIC
C BBIYHCIIEHHEM 00BEMOB TEII U
IJIOIIaZeN TOBEPXHOCTEN

185

186

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

HaTypaJ'ILHLIC n OCJIbIC YHUCiia

187

188

HarypanbHsle u niensle ynucna

HpI/IMCHCHI/IG MMPU3HAKOB JCJIMMOCTHU
OCJIBIX YUCECII




[IpumeHneHne NpU3HAKOB AETUMOCTU

189
LEJbIX YUCell

190 [IpuMeHeHue NMpU3HAKOB ACIUMOCTH
uensix yrcesn: HOJl u HOK

191 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJ u HOK

192 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOJYJITIO

193 [IpuMeHeHne NpU3HAKOB ACTUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOIYJIIO
[IpumeHeHne MpU3HAKOB AETUMOCTH

194 LIEJIbIX Yncell: aroput™ EBkiuaa s
pellIeHurs 3a/1a4 B LIEJbIX YHCIax

195 Kontponbnas pabota: "Teopus 1enbix
yucen"
JIBuxeHust npoctpaHcTBa. OToOpakeHus.

196 JIBvkenus u paBeHCTBO uryp. OO0mue
CBOMCTBA JBMKESHUM
Buael nBrkeHHi: napauieIbHbIN

197 MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKaibHasi CHMMETPHSI, TTOBOPOT BOKPYT
psAMOI

198 [IpeobpazoBanus nmomoous. [Ipsmas u
cdepa Ditnepa

199 ['eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JIBUKEHUS

200 Kontponbnas padota "BekTops! B

npoctpaHcTae"




201

CucremMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

202

Cucrema 1 COBOKYTHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

203

204

205

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEM pallMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MpPALMOHAIbHBIX
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

206

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH MOKA3aTeIbHBIX
ypaBHEHUH

207

208

209

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
YpaBHEHUI

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuYHBIX 001aCTe HAYKH U peabHOM




KU3HHU, UHTEPIIPETAIUS TTOJTyYSHHBIX
pe3yJIbTaToOB

210

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nUYHBIX 001aCTeH HAYKH U PeaTbHOM
KU3HU, HHTEPIIPETALUS TI0Jy4EHHBIX
pe3yJIbTaToB

211

[IprMeHeHre HEPAaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3NUYHBIX 001aCTe HAYKH U PEeaTbHOM
YKU3HM, HHTEPIIPETALUS [I0Jy4EHHBIX
pe3yJIbTaToOB

212

Kontposnbnas pabora: "Cucrtemsi
palluOHAJIBHBIX, UPpPAllMOHATIbHBIX
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
ypaBHeHUH"

213

214

ParonanbHble ypaBHEHHUS C
napameTpamu

PanmonanbHble HEpaBEHCTBA C
napameTpamu

215

216

217

PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

HppaunoHansHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpaMu

HppainmoHanbHble CUCTEMBI C
napameTpamu

218

[TokazaTenbHbIE ypaBHEHHUS, HEPABEHCTBA
C mapaMeTpaMu

219

IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu




220

Jlorapudmuueckue ypaBHeHUs,
HEepaBEHCTBA C [TapaMeTpaMu

221

222

Jlorapudmuaeckue CUCTEMBI C
napameTpamu

Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

223

TpuroHnomeTpruyeckue HEpaBEHCTBA C
napameTpamu

224

225

226

227

TpUroHomMeTpuIeCcKue CUCTEMBI €
rapameTpamu

[TocTpoeHue u ucciaeaoBaHUE
MaTeMaTHUYECKUX MOJIEIICH peaabHbIX
CUTYaIMi C IOMOUIbIO YPABHEHUH C
napameTpamu

[TocTpoenue u uccnenoBanue
MaTeMaTUYECKUX MOJIENEN peaabHbIX
CUTYaIMI C IOMOUIBIO CUCTEM
YpaBHEHUH C TapaMeTpaMu
[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENEH peaabHbIX
CUTYAIMI C MOMOIIBIO CUCTEM
ypaBHEHUH ¢ TapamMeTpaMmu

228

KonTponbnas pabora: "3anaun c
napamerpamu”

229

230

[ToBTOpenue, o6o0mEH e,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus"
[ToBTOpeHue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"




231

[ToBTOpeHue, 06001IeHNE,
cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrtembl ypaBHeHU "

232

233

234

[ToBTOpeHme, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpeHue, o600IIEeHNE,
cuctemaTusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHME, 0000MIIECHNE,
cuctemaTusanus 3Hanuii: "HepaBencrna"

235

[ToBTOpeHme, 06001IEHNE,
cucremarusauus 3Hanuii: "[IponsBogHas
u e€ npumeHeHue"

236

237

238

[ToBTOpeHME, 0000MIICHNE,
cuctemMaTtu3aius 3Hanuii: "[IpousBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucreMaru3anus 3Hanuii: "[IpousBogHas
u e€ npumeHeHue"

[ToBTOpenue, o6o0IIEHNE,
cucreMaru3anus 3HaHui: "MHTerpan u
€ro npuMeHeHue"

239

[ToBTOpenue, o6o0mEH e,
cucremaTtusanus 3Hanuil: "OyHkuun"

240

241

[ToBTOpenue, 060061IeHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"
[ToBTOpenue, 060061IeHNE,
cucteMaTtu3anus 3HaHui: "OyHkuun"

242

HroroBast koHTpoIbHAS paboTa




243

HToroast KOHTpOJIbHASA paboTa

244

245

246

247

[ToBTOpEeHME, 0000IIECHNE,
CHCTeMaTHu3alus 3HaHUI

O6o06maromiee moBTopeHue 11 moHITHI 1
MEeTOJI0B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHUI:
"lapajsienbHOCTh MPSAMBIX M TIJIOCKOCTEH
B IIpocTpaHcTBe"”

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

O6o6maromee nopropenue 11 moHsaTHiA 1
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMATU3AIUs 3HAHUI:
"BexTopsl B mpocTpancTee”

248

O6o6matonee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

249

Ob6o6mmatomiee nopropenue 11 nonsrTuii u
METOJI0B Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3aLUs 3HAHUI:
"O6beM MHOTOTpaHHUKA"

250

O6o61matomiee nopropenue 11 nonsruii u
METOJI0B Kypca reomerpun 1011
KJIACCOB, CUCTEMATH3aLUsl 3HAHUI:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpyTibIX TN




251

252

Oo6o06maromee nosropenue 11 noHsATUH U
MEeTOJI0B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"ILmomaau MOBEpXHOCTH U OOBEMBI
KpYTJbIX Ten"

HTorosas KOHTpOJIbHASA paboTa

253

254

HroroBas koHTpoIIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3als 3HAHWI

255

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

256

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

257

258

259

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ pOJib B Pa3BUTUHU




COBPCMCHHBIX MHIKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

260

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

261

262

263

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hpe,[[CTaBJ'IeHI/IC JaHHBIX C IIOMOIIBIO
Ta6J'II/II_I H JharpamMm, OonrcaTcjibHasa
CTaTUCTHUKA

OnbITEI C PaBHOBO3MOKHBIMU
QJICMCHTAapHbIMU COOBITUSIMH

264

Boruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM Gopmy

265

266

Brruucnenue BeposTHOCTEH cOOBITHI C
MIPUMEHEHHEM I'paUUECKUX METO/I0B:
KOOpAUHATHAasA IIpsAMast, 1ePEBO,
nuarpaMma Oiiepa

Cayvaiinble BeJIMYMHBI U PACHIpeeICHHS

267

MareMatnueckoe 0KMIaHuE CITyYalHON
BEJINYUHBI

268

269

MareMatnueckoe 0KMIaHuE CITy4YalHON
BEJINYUHBI

KonTponbHas pabota: "BeposiTHOCTS 1
cTaTucTuka"




Brruucnenue BeposTHOCTEH cOOBITHI C
270 npuMeHeHueM (GpopmMyIt u rpapuIecKux 1
METOJIOB

Brraucnenue BeposTHOCTEH COOBITHI C
271 npuMeHeHreM (GopMyIT U TpaprUeCcKuX 1
METOJI0B

CiyualiHble BEJIMYMHBI U PACIIPEACICHUS.
272 MareMaTnueckoe 0KMIaHHUE CIIyYalHON 1
BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 272

19




Mn pomMmeXxXyTo4HaAa atrectaumnAa

DK3aMeHaUNOHHble bunetbl 3a KypcC 10 knacca Nno matemaTunke

2023-2024 yyebHblnt rog,

Bunet Nel.

MHoxecTBa U onepaunn Hag HUMMN. O6'be,£I,VIHEHMe, nepeceyeHune, pa3HoOCTb. OCHOBHbI€e 3aKOHbI

TEOPUN MHOXKECTB.

2. [MpocTenwimne TPUroHOMETPUYECKME YPAaBHEHUA U OCHOBHbIE METOAbI PeLleHMsA
TPUTOHOMETPUYECKMX YPABHEHWA.
3. AKCMOMbI CTEPEOMETPUN U CNEACTBUA N3 HUX.
bunet Ne2.
1. MeToa maTemaTUYecKol MHAYKUMK (Npumep).
2. ®yHKUMM Sin X M COS X W UX CBOMCTBA.
3. B3ammHoe pacnonoxxeHue AByx NPAMbIX B NPOCTPAHCTBE.
bunet Ne3.
1. 2SnemeHTbl KOMOUHATOPUKN. [TPaBMUAO YMHOKEHUA U NPABUIO CNOKEHUSA.

2. OnpegeneHune n cnocobbl 3agaHma nocnegosateibHocTM. CBOMCTBA.

3. Yron mexay npsmbIMKU B NpoCcTpaHcTee. MNepneHanKynspHble Npsamble.

Bunet Ne4,

1.

PasmeleHuna, nepecTaHOBKK, coyeTaHnA. BuHom HbtloToHa.

2. OnpegeneHune norapndmos 1 CBONCTBA.
3. MNapannenbHOCTb NPAMOWM M NAOCKOCTU. MpU3HaK NapanienbHOCTU NPAMORN U NOCKOCTM.

bunet No5.

1. OrpaHWYeHHble YNCI0BbIE MHOXKECTBA. TOYHbIE BEPXHWME HUMKHUE rpaHuLLbl. CYETHbIE U HECYETHbIE
MHOXecTBa.

2. ®yHKUMM tgX U ctgx N UX CBOMCTBA.

3. MNepneHAVKYAAPHOCTb NPSMON U NAOCKOCTU. NPU3HAK NepneHAMKYASPHOCTU NPAMOM U NIOCKOCTY.

bunet Ne6.

1. MMoHATWe ypaBHeHUA 1 ero KopHA. O6nacTb onpeaeneHna. PaBHOCUABHOCTb U Cef0BaHUA.
BeckoHeuHO masble M 6eCKOHeYHO H6o/bluMe NOCNEAO0BaTENBHOCTU. BbluncneHne npesenos. Bugbl
HeonpeaeneHHOCTeNn.

3. TMNepneHAMKYAAP U HAKNOHHbIE. YION Mexay NPAMOM U NJI0CKOCTbI0. Teopema o Tpex

nepneHAMKyaapax.

bunet Neo7.



1. HepaBeHCTBO C 04HOIN NepemeHHON. MeToa UHTEpPBaoB.
2. ®opmynbl ABOVHbIX YrN0B 1 GOPMY/bl MOHUNKEHWNA CTEMEHMN.
3. MNapannenbHoCTb NAOCKoCTel. MpusHaK NapaniesbHOCTM NJOCKOCTEN.

Bunet Ne8.

1. YpaBHEHMA M HEPABEHCTBO C MoAynem. leoMeTpuyeckuii cmbica. MHTepnpeTauma Ha YMC/I0BOM

NpPsMON.
2. OnpegeneHuve npegena nocnenosatesbHocTU. CBOMCTBA Npeaena.
3. CBsolicTBa NapanniefibHbIX NJOCKOCTEMN.

Bunet No9.

1. [deneHue c octaTkom. Onpegenenune genmmoctn. CBOMCTBA AENMMOCTU.
2. MeToa BCNnOMOraTesbHOro yrna.
3. [syrpaHHbie yrabl. Yron mexay AByMs NAOCKOCTAMM.

Bunet Ne10.

1. OnpeaeneHue U CBONCTBA CPAaBHEHUN.
2. dopmynbl CymMbl.
3. TlepneHAUKYNAPHOCTb NAOCKOCTEN. MpU3HAK NepneHANKYNAPHOCTM ABYX NAOCKOCTEN.

Bunet Noll.

1. HOZL v HOK. Anroputm EBknnaa.
2. O6paTtHble TpUroHomeTpuryeckne GyHKLMM U UX CBOMCTBA.
3. CeoWcTBa NepneHANKYAAPHOCTU ABYX MNNOCKOCTEN.

Bunet No12.

1. OnpepeneHue 1 KPUTEPUIA B3AUMHO NPOCTbIX YMCenN.
Mpeobpa3oBaHue NponsBeseHUA TPUTOHOMETPUYECKUX GYHKLMIA B CYMMY.
OnpeaeneHune cKkpeLLmBatoLmMxXca NpamMmbix. O6LWMIA nepneHANKYAAP ABYX CKPELLUBAOLLMXCA
NPAMbIX.

Bunet No13.

1. OnpegeneHue 1 cBOMCTBA NPOCTbIX YMcen. OCHOBHaA Teopema apuPMeTUKH.
2. [MpeobpazoBaHMe CyMMbl M PA3HOCTM TPUFOHOMETPUYECKUX GYHKLUNI B NPU3BELEHME.
3. OnpegeneHune paccTOAHUS OT TOYKM A0 NPSMOM U OT TOYKM [0 NAOCKOCTHU.

Bunet No14.

1. OnpepeneHvie mHorouneHa. Metog HeonpeaeneHHbIX KoadpduuneHToB(Ha Npumepe).
2. dopmynbl npusegeHUA.
3. OnpegeneHve BEKTOPA U CBOWCTBA JIMHEWHbIX ONepaLnii Haf BEKTOPaMMU.

Bunet Ne15.



Cxema FopHepa. Pa3noxKeHne MHOro4Y1eHa No CTENEHAM ABYY/IEHa.
OCHOBHOE TPUFOHOMETPUYECKOE TOXKAECTBO U CNeACTBUA U3 HEro.

3. OnpegeneHune BekTopa B NpocTpaHcTBe. CyMma M PasHOCTb A,BYX BEKTOPOB. YMHOMKEHWe BEKTOPA
Ha uncno.

Bunet Neleé.

1. Teopema besy un ee cneacrauA.
dnemeHTapHble NPeobpa3oBaHUA rpadnKoB GyHKLUN.
OnpepgeneHne KONANMHEAPHbIX U KOMMJIAHAPHbIX BEKTOPOB. MpU3HaK KONIMHEapHOCTUN ABYX
BEKTOPOB M NPU3HAK KOMMNIAHAPHOCTU TPEX BEKTOPOB.

Bbunet Nol17.

1. PaumoHasibHble KOPHM MHOrFO4Y/IeHa C LesbiMmu KoadduumeHTamun. Teopema Buera.
2. OnpepgeneHne KOpHA M- CTENEHM U UX CBONCTBA.
3. Teopema 0 pasnoKeHUM BEKTOpa MO TPEM HEKOMMAAaHAPHbIM BEKTOPAM.

Bunet No18.

1. OnpeageneHue dyHKUMU. CNnocobbl 3agaHns GyHKUMKU. TpaduK GyHKLMN.
2. OnpegeneHue cTeneHn ¢ paLMoHaAbHbIM NOKa3aTenem n UX CBOMCTBA.
3. CkanspHoe npousBeaeHME N ero CBOMCTBA.

Bbunet Ne19.

1. CsoticTBa QYHKLUMIA: OFPaHUYEHHOCTb, MOHOTOHHOCTb, 3KCTPEMYMbI, YETHOCTb, MEPUOANYHOCTD.
2. CuWHyC, KOCMHYC, apKCUHYC, apPKKOCUHYC.
3. MNpwu3Hak nepneHAMKYAAPHOCTU ABYX BEKTOPOB.

Bunet N220.

1. Tpaduyeckoe pelieHne ypaBHEHMI U HepaBEHCTB. KonnyectTBo KopHeit ypasHeHua f(x) = a.
2. TaHreHC 1 KOTaHreHC, apKTaHTeHC, apPKKOTaHIeHC.
3. [oka3aTb BEKTOPHbIM METOA0M NPU3HAK NepneHANKYNAPHOCTU NPAMOI U NIOCKOCTHU.

Bunet No21.

1. CreneHHas v nokasatenbHasa GyHKUMA. Jlorapndmmnyeckas pyHKUUS.

2. [pocTteime TPUroHOMETPUYECKME YPABHEHNA U OCHOBHbIE METObI pPeLleHnn
TPUTOHOMETPUYECKMX YPABHEHWA.

3. [oka3aTb BEKTOPHbIM METOAO0M TEOPEMY O TPeX NeprneHAMKyAApax.

MpomerKkyTouHadA aTTectayma 3a Kypc 11 knacca nposoantca 8 popme EMN



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

Marematuka; airebpa 1 HadaJla MaTeMaTHIECKOTO aHalln3a, reoMeTpus. Anredpa
W HayaJla MaTeMaTtuyeckoro ananuza. 10 kinacc: yue0. Jljis o61meobpazoBar.
Opranuzanuii: yriayoneHusiii yposens/ M.A. [paryceuu, K.M.Cto160B,
A.H.T'onoBuH- 3-¢ u3a.- M.:IlpocsenieHue.

Marematuka; airebpa 1 HadaJla MaTeMaTHIECKOTO aHalln3a, reoMeTpus. Anredpa
Y Hayaja MateMatudeckoro ananusa. 11 kmacc: yue0. [{ns obmeoopa3onar.
Opranuzanuii: yriuyonerHsiii yposens/ M.S. [IparyceBuu, K.M.Cton6oB,
A.H.TI'onoBuH- 3-¢ u3a.- M.:IlpocsenieHue

['eometpust. 10kI1.: y4eOHUK JIJISl TIKOJI C YTIyOJEHHBIM U MPOGUIHHBIM
nzyuyenueMm matematuku/ E.B.Ilotockyes, JI..3BaBuu-M.: [Ipoda
['eometpust. 11ki1.: yueOHUK JJIs1 TIIKOJI C YTIyOJIEHHBIM U TPOGUIBHBIM
uzyuennem marematuku/ E.B.Ilotockyes, JI.N.3BaBuu-M.: JIpoda
['eomerpust. 10kII1.: 3aJaYHUK JUISI LIKOJI C YIITYOJIEHHBIM U TPOPUIBHBIM
nzyuennem marematuku/ E.B.Ilotockyes, JI.N.3BaBuu-M.: JIpoda
['eometpust. 11ki1.: 3aMa4HUK IS TIKOJI C YTIYyOJEHHBIM U MPOPUIHHBIM
nzyuyenuem matematuku/ E.B.Ilorockyes, JI.M.3BaBu4-M.: [Ipoda
METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Metoauueckue pexkomengauuu ais 10-11 kmaccos ( aBropel M. A.IIparyceBuy,

K.M.Cron60B, A.H.I'o;10BUH)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






