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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHWs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOEcCHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaloMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblii Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY JJI YCIICIIHOTO OBJAJCHUS 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JlajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHall3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHHS ¢ TOMOIIBIO MHIAYKLIHU U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xoxe m3yuyeHuss yueOHOro kypca «AiredOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOydYarolIUecsl MOJY4YaloT HOBBIA OMBIT PEIICHHs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOLIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyroleld MpOJOJKUTEbHONM  KOHIEHTpAlud BHHUMAHUSA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTEMaTUYECKOro aHaIn3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJIEHBl  CIIEAYIOIINE COAEPXKATENbHO-METOANYECKHE JUHUK: «Yucma wu
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTeMaTHYeCKOro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM W3Y4arOTCsd Ha NPOTSHKEHUH JBYX JIET
oOyueHusl Ha YpOBHE CpeHET0 00I11ero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH U pa3fenamMu. JlaHHbIN yueOHbIHA
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJBbKY 0O0benuHseT B cebe colepikaHue



HECKOJIbKUX MaTeMaTHYeCKUX AUCIMIUIMH, TAKUX Kak anredpa, TPUTOHOMETpus,
MaTeMaTHYECKUN aHaI3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u npyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
amnmapaToM, y HUX TOCJIEIOBATEIIEHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalllH, TPUMEHATh 3HAHUS,
MOJydYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, Ui PEIICHUS CaMOCTOSTEIBHO
chopMyIUPOBAHHON MaTEeMAaTHYECKOW 3a/Jayu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxxarenpHO-MeTOIMYeCKas: JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111ero 00pa3zoBanus. Ha ypoBHe cpeaHero o0uiero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (HOPMHUPOBAHHIO  HABBIKOB
palMoHAIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOSl MCHOIB30BAHUE Pa3IMUHBIX
dopM 3ammcu 4YMcia, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH NPUOIMKEHHBIC
BBIUUCIICHUS, OLEHUBATh YUCIIOBBIE BBIPAXKEHUS, pabOTaTh ¢ MaTEeMAaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIUMCSI MHOXECTBAa HATYpaJbHBIX, LEJbIX,
palMOHAIBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoM H3 OSTUX MHOXECTB paccMaTpHBAIOTCA
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONEepaluu: JEeJCHHE Halelo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, OcoOble CBOMCTBA
paIMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE OMEpalny, a TaKkKe
U3BJICUCHUE KOPHSA HATYpalbHOM CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocnenoBaTensHOMY PACHIMPEHUIO KpPyra HCIMOJB3YEeMbIX YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iHYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

JIluaus «YpaBHEHUS W HEPABEHCTBA» DPEATHM3YETCSl Ha TPOTSIKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IlporpamMMbl MpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynabTaTe OOy4arolUecss OBJIAJECBAIOT Pa3IMYHBIMU METOJAAMU  PEIICHHS
palMoOHAIBHBIX, HPPAIMOHATBHBIX, TOKA3aTCNbHBIX, JIOTAPU(PMHUUCCKHX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepkanmx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPHUKIAJTHBIX
3a]a4 ¥ 3a7a4 Ha HaXOXKJEHUE HaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIIUH.
Jannasi comepkarenbHas JUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIONHATH  pacuéTel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAIMOHATIBHBIX U TPUTOHOMETPUYCCKHX BBIPAKCHHUM, a TaKKe BBIPAKCHUH,
COJEpKalMX CTENEeHUu U Jiorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepHalia MpOUCXOIUT AalIbHEHIee pa3BUTHE ATOPUTMHUYECKOTO M a0CTPAKTHOTO
MBIIUICHUS. 00Yy4aromuxcs, GOPMHUPYIOTCS HABBIKH JIEAYKTUBHBIX PaCCYKICHHIA,
paboThl C CHMBOJIBHBIMH (OpMamu, MPEACTABICHUS 3aKOHOMEPHOCTEH u



3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraeT 3¢ HeKTHBHbIE
WHCTPYMEHTBI Il PEUICHUS TMPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUS «DyHKIMM U TpaQUKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSAMH Yy4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIeI0OBATEILHOCTh U3YUEHUSI MaTepuaia. M3ydeHue cTerneHHowu,
MOKa3aTeJIbHOM, JTIorapu(PMUIECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHNE (PYHKIIUU NJIs pEUIeHUs 3a1ad W3 APYTUX ydeOHBIX
MIPEIMETOB U PEATBbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaK W C PEIICHHWEeM YpaBHCHHMA W HepaBeHCTB. [Ipum 3TOM OoJbIIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPaKaTh (HOPMyJIaMu 3aBHCHMOCTH MEXKIY
pa3sTUYHBIMA BEITMYMHAMH, WCCIEIOBATh TOJyYEHHBIE (PYHKIIUH, CTPOUTH WX
rpaduku. MaTtepuai 3Toi coepKaTebHOM JIMHNUY HAIEJICH Ha pa3BUTHE YMECHHH U
HABBIKOB, MIO3BOJIAIOIINX BBIPAKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B PA3TUIHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKpETU3AINH, UCTIOJIB30BAHUIO aHATIOTHH.

CopnepxarenpHasi nuHug «Hauana MareMaTuyeckoro aHaiuz3ay MO3BOJISIET
CYIIIECTBEHHO PACHIUPUTH KPYT KaK MaTeMaTUYeCKHUX, TaK U MPUKJIAJAHBIX 3a/ad,
JIOCTYITHBIX OO0YyYarolmuMcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpadUKu CIOXKHBIX (YHKIUH, OMPEACNSITh HUX HAWOOJbIINE W HaUMEHBIINE
3HAUCHUS, BBIYUCIITH TUIOMAnn (Guryp m oObEMBI TE, HAXOAWTh CKOPOCTH H
YCKOpeHHs TiporeccoB. JlaHHas comepkareinbHas JHHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MATEeMAaTHYECKUX MOJeNel peanbHBIX CHUTYyaIuH,
MTO3BOJISIET HAXOIUTh HAMITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHACIIE COITUATBHO-
PKOHOMHYECKHX, 3a/Jadax. 3HAaKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSIBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyJaronuecs y3HatoT O BBIIAIOIIMXCS
pe3ynbTaTtax, MOJYyYEHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.

CopeprkarenbHO-MeTOANYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOsi DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOW MaTEeMAaTHKH
U TIpeaaraloT HanOoJiee YHUBEPCAIbHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe I1enoe. [lodTomMy BaXHO JaTh
BO3MOYKHOCTh OOYyYaroIIeMyCss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMCHHOW MaTEMaTHUKH W HCIIOJb30BaTh €TO JIJISI BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpHU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHWN W CJEJAOBAHHE ONPENCTEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILIICHUS



O0Oy4JaroIIMXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYKIEHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havajlla MaTEMaTHUYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOSHUS MOJIENeld peabHBIX
CUTyallui, HWCCIENOBaHMS JTHX MOJIeJied ¢ IIOMOIIBI0 ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPHpETaIluy IOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KaXK/IbII U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca HIMPOKO HCIOIB3YETCs JJIsl PEIICHUs] MPUKIAIHbIX 3anad. [lpu
pPEIICHNM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJI30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3WPOBATh  IPOOJIEMY.
JlesitenpHOCTh 1O  (OPMHUPOBAHWIO HABHIKOB PEIICHHWS] TPUKIAIHBIX —3a1a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YyUeOHOTo Kypca «Anredpa u Havaja
MaTEMaTHYECKOTO aHAJIN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHaiau3ay oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

10 KIIACC

Yuciaa v BBIYUCICHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOIICHTHI,
OceckoHeuHbIe TNepuoanueckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIIBHBIE YHCIA.
Apudmernueckue  omepan ¢ JCUCTBUTEIBHBIMU  4YHCIaMd.  Moyib
JEHCTBUTEILHOTO YHCIIa B er0 cBoicTBA. [IpnOmmkEéHHbIE BEIYMCIICHUS, TPABHUIIA
OKPYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenp C 1enbIM  MokaszateneM. buHom Hprotona. Hcmonb3oBanue
MOIXO/ISIIIICH (POPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN IS PEIICHUS MTPAKTUIECKIX
3a71a4 U IPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICICTBUTEJILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa sorapudma. JlecaTUuHble W HaTypajbHBIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIBHBIE YpaBHEHUS W YpPaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pEIIICHNE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOTOYICHbl OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ nienbiMu KodppuiimeHTamu.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

HUppannonanbHbie YpPaBHCHMUS. OCHOBHBIE METObI pelieHus
HMppalMOHaIbHbBIX YPAaBHEHUM.

ITokazaTenbHble ypaBHEHMS. OCHOBHBIC METOABI PEIICHUS MOKa3aTeIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXXEHUI, COAEPKAUUX JTOTapu(MBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHoBHBIE METOIBI pelieHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.
Pemienne cucrteM IMHEWHBIX ypaBHEHHMH. Marpuia CUCTEMbI JIMHEWMHBIX
ypaBHeHU. OnpenenuTenb MaTPUILbI 2 X2, €ro FTEOMETPUUECKU CMBICI U CBOMCTBA,
BBIUHCIICHUE €TI0 3HAUYECHUs, TPUMEHEHUE ONPENECIUTEINS ISl PEIICHUS CUCTEMBI
JVHENHBIX ypaBHEHUW. PelleHne npukiagHbpIX 3a1ad C IIOMOIIBK) CHUCTEMBI



JMHENHBIX ypaBHEHUH. VccnenoBanrne moCTpOCHHON MOJIENIH ¢ TIOMOIIBE) MAaTPHII
Y OIIPEICIIUTEIICH.

[lIocTpoeHne MaTeMaTUYECKUX MOJENEN PEanbHON CUTyallUH C ITOMOUIBIO
YpaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAyKU U peaibHOU KU3HU.

DyHKUMH U TPaPUKH

OyHKIMA, CrnocoObl 3amaHuss ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komnosumus ¢ynkuuit. I'padux QyHkmmumn. DiaemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

ObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymn Qyskumu.
[TpoMexyTkH 3HAKOMOCTOSHCTBA. YETHBIC 1 HeuéTHBIe QyHKIMH. [lepuonnyeckue
¢bynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUIMH. MakCUMyMbl U MHUHHUMYMBI
¢bynkiun. Hanbomnpiiee 1 HauMeHbllIee 3Ha4eHUs (PYHKIIUN HA TIPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIIEJOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHast (pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0i CTENEHHN KaK (PYyHKIIMH 0OpaTHOW CTETEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudpmuyeckas (yHKIUU, UX CBOWCTBA M TpadUKU.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHUs] ypaBHEHUM.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIPENEIECHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTHM B peEaJbHBIX IMpoIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hayana MaTeMaTH4eCKOro aHajamu3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOM MHAYKIUA. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

ApudmeTrnueckast 1 reoMeTpruecKasl mporpeccuu. beckoneuHo yObiBaromiast
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBbIBaIOILIEH reoMeTpUUeCKON
IPOTrpeCCUU. JIMHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CI0KHBIX
IpOLEHTOB. Mcronb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
INPUKJIAJHOTO XapaKTepa.

HenpepeiBubie (yHKIIMM W WX CcBocTBa. TOYKkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PEIICHUs HEepaBeHCTB. l[IpuMeHeHue CBOICTB HEMpPephIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpast npor3BoaAHbIe PyHKIIMU. Onpeaenenrue, reOMeTPUIECKUN 1
(bu3MYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBogHBIE  DJIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINH (PYHKIIUH.

MHokecTBa M JIOTHKA



MHoOkecTBO, omnepanuu HaJ MHOXECTBAMH M WX CBOMCTBA. Jluarpammsl
Oitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXXECTBEHHOIO —ammapara s
ONHMCAHUSI PEAJIbHBIX IPOILIECCOB W SIBJICHUW, MPU PEUICHUM 33aJa4 U3 APYTUx
y4eOHBIX MTPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTHUYECKOTO OOBEKTa, CIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHble u uensie yncia. [IpumeHeHne nprusHaKkoB AECIUMOCTH LIENbIX
yucel, HanOonpmui oOmuii memurens (manee — HOJ]) m HamMeHslnee oOimee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkinaa Ui pemeHus
3a/1a4 B LEJbIX YHCIIAX.

KomnnekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpPMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Onepanud ¢ KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif CTENeHU U3 KOMIUIEKCHOrO yucia. IIpumenenue
KOMIUIEKCHBIX YMCEI Ul pelieHus (PU3HMUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEJCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOABl PELIECHUS TOKA3aTEeNbHbIX U  JIOTapU(PMHUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS CUCTEM M COBOKYIHOCTEH palUOHAJIBHBIX,
UPpaLMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHHI.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpuMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3’IMyuHbIX 00JacTel HAYKU U peaibHON XKU3HU, HHTEpIpEeTalus
NOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPuKn

I'padpux kommosunuu GyHkuuil. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne meTonpl pelleHUs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/Ibl PEIlICHU 3a/1a4 C TapaMEeTPaAMH.

Hcnons3oBanue rpadukoB GyHKIUN JUIsT KCCICIOBAHHUS TMPOIECCOB WU
3aBHCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTUX Yy4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana mareMaTH4€CKOI0 aHAJIN3A



[TpumeneHne mMpoU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanbonbIero 1 HAMMEHbIIETro 3HaYE€HU I HEPEePhIBHON
(YHKIIMM Ha OTpE3KeE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIero pELICHUS B
NPUKIAAHBIX 3aJadax, JUIsl OIPENENICHHs CKOPOCTH M YCKOPEHHMs IIpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxIeHUS TEPBOOOPA3HBIX.

HNHuterpan. ['eomeTpuyeckuil CMbICI HHTETpaja. BerayuciaeHne onpenes€HHOro
uHTerpana no popmyne Herorona-JleiOuua.

[Ipumenenrne uWHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TET.

[Tpumepsr pemenuii auddepeHIMaTbHBIX ypaBHEHUH. MaremaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX TPOLECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JIOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOUN MIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHUE JTYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aJ1a4, pEIICHHH, pacCyKJIeHUN, BOCTIPUUMUYUBOCTH K
MaTEeMaTUYECKUM acTIeKTaM Pa3INYHbIX BUIOB UCKYCCTBA,;

5) pu3uYecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 310pOBOTo U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE IHMTAHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYIOJIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTHY€CKON HAIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUS



c(OPMHUPOBAHHOCTh  JKOJIOTHYECKOW KYJBTYPhl, TIOHUMAHUE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHUE MPHUPOTHON M COIMATBLHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY’KAIOIIEH Cpeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKON
HAyKHU KaK cepbl 4eTOBEYCCKOM IeATeTLHOCTH, STANOB €€ Pa3BUTHS U 3HAYNMOCTH
JUISL pa3BUTHUSL IMBUJIM3AIIMY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MaTeMaTH4YECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATEINIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAIbHBIC Y4eOHbIC 1efiCTBUSA

ba3oBble 1ornyeckue qefcTBus:

BBIBIITH M XAPAaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHATUM, OTHOLIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIIpe/ieNICHUs TIOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALIUY,
OCHOBAaHMS 1711 0000IIEHHS U CPAaBHEHMSI, KDUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NOPeoOpPa3OBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX M YTBEPKACHUSX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3AaKOHOB JIOTHMKH, JEAYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUI
(mpsiMble ¥ OT MPOTHUBHOTI0), BBICTpaNBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpATh HauOoJIee MOAXOASIINN C yUETOM CaMOCTOATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarTebcKme 1eiicTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, sIBJIIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBbEKTaMH, SIBICHUSIMU, IPOLIECCAMU;



CaMOCTOSITENIbHO (hOPMYIHPOBATh OOOOIIEHUSI M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, WCCICIOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecca, a TaKKe BBIABUTATH
MIPEJIIOJIOKEHHUS O €TO0 PA3BUTHUN B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITh JeQUITUTHI HHPOPMAIMH, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3IUIHBIX BUOB U (OpM
IPECTaBICHNUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHs IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH IOJyYECHHBIN pE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOJemMbl, pelaeMod 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IIOHMCK
pEelIeHNs, COIMOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKUBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIe Y4eOHbIC 1CHCTBUS

Camoopranusamnus:

COCTABJISITH IJIaH, AJITCOPUTM PEILIECHUS 3a/1a4i, BRIOUpATh CIIOCOO pelIeHus C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJLJIEKT:

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpolecca W pe3yibTara peuieHHs
MaTeMaTHYEeCKOM 3aJ1a4M;



peIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTaTOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl TpU pemIeHUH YYeOHBIX 3aJady, MNPUHUMATh LEJdb COBMECTHOU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOW PabOThI, pacupeneisiTh
BUJIBI pa0OT, IOTOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3ybTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYIIMOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YaCTh Pa0OThI M KOOPAUHUPOBATH
CBOM JICHCTBUS C JPYTMMHU YWIEHaMU KOMaH/1bl, OLIEHUBATh KAUECTBO CBOETO BKJIaJIa
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aUMOJICHCTBHUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOydenuss B 10 kiacce oOyyaromuiicss HOJYYUT CiEAYIOILIHME
IPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOIO aHaJIU3a»:

Yucsia ¥ BBIYMCJICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JIpoOb, TPOLEHThI, HPPALMOHATBHOE YHKCIO, MHOXKECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOAYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPEIIEeHUs MPUKIAJHBIX 3a1ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU;

OPUMEHATH NPUOIMKEHHBIE BHIYUCIICHUS, TPABUIIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYNCICHUN;

CBOOOJIHO OMNEpUpOBATh MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alliCU JEHCTBUTENBHBIX YUCEI JIJIsl PEILCHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaibHOMN
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(M YwKcha, AECATHYHBIE WU
HaTypaJbHbIE JIOTApUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCHUHYC, APKKOCUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:



cBOOOZHO OMEpPUPOBATH MOHSTUSIMH: TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICICTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3JIMYHblE METOJbl pPEIICHUs pPAlMOHAIBHBIX U JpPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB JJI1 pEIICHHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepEeMEHHOH,
MHOTOYJIEH C LENbIMU KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHATD JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
pelIeHus 3a1ay;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CHCTEMAa JIMHEHMHBIX YypaBHEHMIA,
MATpULA, ONPEACIUTENIb MAaTpPULBl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
UCITOJIb30BaTh CBOICTBA ONpEEnuTeNs 2 X 2 g BBIYUCIEHHUS €ro 3HAYCHHS,
OPUMEHATh ONPEICIUTENA JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYalluH C IIOMOLIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl U OIPEACIIHUTEIEH,
MHTEPIPETUPOBATH NIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIs IpeoOpa3oBaHUsA
BBIPAKCHU;

BBINOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTENIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jaorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJHO OMNEPUPOBATh MOHATHIMHU: HPPALMOHAJIBHBIE, MOKa3aTelIbHbIE H
Jorapu(pMUYECKHE YPaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
NEepPeX0A0B WM OCYLIECTBIISAS IPOBEPKY KOPHEW;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOpMYJIbI ISl TpeoOpa30BaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHMIA;

CcBOOOIHO ONEepUpoBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHHSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreophl.

DOyHkuuu U rpapuku:

CBOOOJIHO ONEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMMOO3MIUSA GYHKUMNA, Trpaduk QyHKIUY,
BBITIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBaHus rpauKoB PyHKIUMT;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYCHUN QYHKIMH, HYIH QYHKIUHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OMNEpUPOBaTh MOHATHSIMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoanyeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (pyHKIMM, HaumOOoJblllee M HaMMEHblIee 3HaueHHue (YHKIUU Ha
IIPOMEKYTKE;



CBOOOJTHO OTIEPUPOBATH MOHATHIMU: CTETICHHAs (YHKIHS C HATYpPaJIbHBIM U
HeJabIM TIoKa3zareneM, rpa@uk CTeneHHOW (YHKIMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi cTemnmeHW Kak (PyHKIMM OOpaTHOM CTEneHu ¢
HATypaJbHBIM MOKa3aTeJIeM;

ONepUpOBaTh TMOHATUSAMU: JUHEHHAs, KBaJpaTUyHas U JPOOHO-TUHEIHas
(GyHKUINU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0BAHKUE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTeslbHAs MU JorapupmMuyeckas
(GyHKIIMM, UX CBOMCTBA M TpaduKH, MCIONB30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHU;

CBOOOJHO OMNEPHPOBATh TIOHITHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIPEJICIICHIE TPUTOHOMETPUIECKUX (PYHKITUH YHCIIOBOTO apTyMEHTa,;

UCIIOJIB30BaTh Trpaduku (QYHKIOWA IS UCCICNOBAHMUS IPOIECCOB U
3aBUCUMOCTEH TIPH PENICHUH 3a/a4d U3 APYTHX y4eOHBIX MPEIMETOB M PEaTbHOMN
YKU3HH, BBIpAXXKaTh (OPMYJIaMH 3aBUCUMOCTU MEXK/y BEIMUNHAMU;

Havana maTeMaTH4ecKOro aHajmn3a:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yOBbIBarOIasi TeOMETPUUECKasi IPOrpeccHsi, TUHEHHBIN U
HKCIIOHEHIIUATILHBIN pOCT, (hOpMyJia CII0KHBIX MPOIEHTOB, UMETh MPEACTaBICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEIICHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa,

CBOOOTHO OTIEPUPOBATH MOHATHIMU: TTOCIIEIOBATEILHOCTD, CIIOCOOBI 3aJaHMS
MOCJICTIOBATEIPHOCTEH, MOHOTOHHBIC ¥ OTPAaHWYCHHBIC TIOCIEAOBATCIIBHOCTH,
MOHMMAaTh OCHOBBI 3apPOXKIACHUS MAaTEMaTHYECKOrO0 aHalM3a KakK aHaim3a
OCCKOHEYHO MAJIBIX;

CBOOOTHO ONIEPHPOBATH OHATUSAMU: HEMPEPBIBHBIC (PYHKITUH, TOYKU Pa3pbiBa
rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKITNY;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (YHKIWS, HEMpEpbIBHAs Ha OTpE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 33714,

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHEIC
dbyHKIIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIYHCIIATh MTPOU3BOJAHBIC CYMMBbI, TIPOU3BEACHUS, YACTHOTO W KOMITO3HIINH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHON IS
peIIeHUS 3a1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO  OINEPUPOBATh  TMOHATHSIMH: MHOXXECTBO,  OICpalMK  HaJ
MHOXECTBaMU;

HCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmapar JUIsi ONMCaHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUMN, TP PEIICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEIMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: OIpPEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIHCTBO, PABHOCHIIbHBIE
ypaBHEHUS U HEPABEHCTBA.



K xonmy oOyuenus B 11 kjacce oOyd4arouuiics MOMYYUT CIICTYIOIIHE
IpeIMETHbIE PE3yJIbTaThl IO OTIEIBHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMaTHYECKOTIO aHAJIN3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U LIEJI0E YUCIIO, MHOKECTBA
HATypaJIbHBIX U LIEJBIX YUCEJI, UCIIOIb30BATh MPU3HAKU JIECIIUMOCTH LIEIIBIX YUCEI,
HO/l u HOK nHatypanbHBIX 4YMcCeNl I PELICHHs 3a/1ad, IPUMEHSATHh aJrOpUTM
EBknnpa;

CBOOOJHO ONEPUPOBATH IOHATUEM OCTATKa IO MOJIYJIO, 3alUChIBaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUNUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOM (hopMe, BBHITIONHATH apu(METHUECKUE ONEpali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOOIHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
jJorapu(pMUUECKUEe HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOILBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYILECTBISATh OTOOp KOpPHEW TMpH pEUIeHUMH TPUTOHOMETPHUUECKOIO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble (OPMYJIBl Il  PELICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPABHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHE YpaBHEHUs] U  HEPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpOUTH TpadUKHd KOMMO3UIMU (PYHKIUHA C MOMOILIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH Te€OMETpUYECKUEe 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJIHO  OMNEpPUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPHUUECKHX

(yHKmii;



OPUMEHSTh (YHKIUM AJI1 MOJCIUPOBAHUS M HCCIENOBAHUS pealbHBIX
IPOLIECCOB.

Hauaja mareMaTH4eCcKOro aHAJIM3a:

UCIIOJIb30BaTh NPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HauOoJblllee U HAaUMEHbIIee 3HAUCHUSI (PYHKIIMM HENPEPBHIBHON Ha
OTpPE3KE;

UCIIOJIB30BaTh IMPOM3BOJHYIO ISl HAXOXKJICHHS HAWIY4ylIero peuieHusl B
NPUKJIAJHBIX, B TOM YUCJIE COL[UATbHO-3KOHOMUYECKHUX, 3a/1a4ax, JJIs ONpeIeICHUS
CKOPOCTH U yCKOPEHHS MpoIiecca, 3aJaHHOTo (hOpMYIIoi Win rpaduKkoM;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
UHTETpaJl, HAXOJWUTh TMEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMNA M BBIYHUCISATH
uHTerpan no popmyne Hototona-JleliOnua;

HAXOAUTh IJIOIIAAN IUIOCKUX GUTYP U 0OBEMBI TE ¢ TOMOUIBIO UHTETpaIa;

UMETh IPEACTABICHUE O MATEMaTUYECKOM MOJCIMPOBAaHUU Ha IpPUMEpPE
cocraBieHus U pepeHnaIbHbIX YpaBHEHUH;

pelaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($u3NYECKOTO XapaKkTepa, CpeICTBAMU MaTEMAaTUYECKOTO aHaIN3a.

MOAYJIb TEOMETPUSA

MNOACHUTEJBbHASA 3AIINCKA

["'eoMeTpus sBIIsI€TCS OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHus, TaK KaKk 00eCIeunBaeT BO3MOKHOCTb U3YUYEHUS JUCIHUILINH
€CTECTBEHHO-HAYYHOM HAMPABJIEHHOCTH U MPEIMETOB T'YMaHUTAPHOTO IUKJIA.
[TockonbKy JIOTHUECKOE MBIIIUIEHHE, (DOPMUPYEMOE MPU U3YyUEHUHU
00y4aroIUMUCS MOHATUHHBIX OCHOB T€OMETPUH, NPH JI0KA3aTEIbCTBE TEOPEM U
IOCTPOEHUU LENOYKH JIOTHUYECKUX YTBEPKICHUN ITPU PEIIEHUN T€OMETPUUIECKUX
3aJ1a4, YMEHHE BBIIBUTATh U ONPOBEPraTh FMIOTE3bI HEIIOCPEICTBEHHO
UCITOJIB3YIOTCS IIPU PELIEHUH 33]1a4 €CTECTBEHHO-HAYYHOI'O IIUKJIa, B YaCTHOCTH
dbu3ndecKux 3aaad.

[{enb ocBOEHMSI TpOrpaMMbl ydeOHOTo Kypca «I'eoMeTpus» Ha yriryOJaéHHOM
YPOBHE — Pa3BUTUE UHIMBUIYaJIbHBIX CIIOCOOHOCTENW 00y4arOIIMXCs IpU
U3YYEHUU T€OMETPHUH, KaK COCTABJISIOIIEH MpeAMETHON 00sacTu «MaTtemaTuka u
nHpopMaTrKa» yepe3 odecredeHrne BO3MOKHOCTH TPUOOPETEHUS 1
UCIIOJIb30BaHUs 0oJiee TITyOOKHX FreOMETPUYECKUX 3HAHUM U IEHCTBUM,
cnenuUYHBIX TEOMETPUH, U HEOOXOUMBIX JIJIsl YCIIEITHOTO PO} ECCUOHATEHOTO
0o0pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 337]a4aMH Kypca FreOMETPUU Ha yriayOJaEHHOM YPOBHE,
pacIIMpPSIIONIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:
pacIIMpeHre MPEACTABICHHS O TEOMETPUU KaK 4aCTH MUPOBOM KYJIbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;



(dbopMupoBaHKe MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaKHEHIINX
MaTeMaTUYECKUX MOJIEISX, MO3BOJSIOMINX OMUCHIBATh U U3y4YaTh Pa3HbIC SABICHUS
OKPY’KAIOLIEr0 MUPA, 3HAHKUE MOHATUINHOTO aIapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUU;

dbopMHpoBaHUE YMEHUS BIAJAETh OCHOBHBIMU MOHITUSMU O MPOCTPAHCTBEHHBIX
dburypax 1 uX OCHOBHbIMU CBOMCTBAMH, 3HAaHUE TeopeM, GOpMYyIT U YMEHUE UX
MPUMEHSTh, YMEHHS I0KA3bIBATh TEOPEMbI M HAXOJAUTHh HECTAHIAPTHBIE CIIOCOObI
pelIeHus 3a1ay;

dbopMupOBaHrE YMEHUS PACIO3HABATh HA YEPTEXKAX, MOJCIIAX U B PEAIbHOM MHPE
MHOTOIPAHHHKH U TeJla BpalleHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIEIIH;
¢dbopMupoBaHrE TOHUMAaHHUS BO3MOKHOCTH aKCHMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TeOpuid, GOpMUPOBAHNE TOHUMAHUS POJIM AKCHOMATUKU MIPH
IIPOBEJCHUHN PACCYXKIACHUM;

dbopMHpoBaHUE YMEHUS BIAJAETh METOJJaMHU JJOKA3aTEeIbCTB U aJITOPUTMOB
pELIEHUs], YMEHUS UX IPUMEHATH, IPOBOJUTH TOKA3aTEIbHbBIEC PACCYKICHUS B
XO/I€ PELICHUs CTEPEOMETPUYECKHX 3a]1a4 U 3a7a4 C IPAKTUYECKUM COACPKAHUEM,
(dbopMHUpOBaHKE IPEICTABICHUS O HEOOXOAUMOCTH J10OKA3aTEIbCTB MPU
000CHOBaHUHU MAaTEMATUYECKUX YTBEPKIACHUIN U POJIM aKCUOMATUKHU B TIPOBEICHUM
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIUICHHUSI, UHTEPECA K U3YUEHUIO TE€OMETPUU;

(dbopmupoBaHre (PyHKIIMOHATIBHON TPAMOTHOCTH, PEJIEBAHTHON F'€OMETPHUU:
YMEHUS Pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX MOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEHN B peajbHbIX JKU3HEHHBIX CUTYaAlUSIX U MPU U3YUYCHUH APYTHUX
y4€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN,
MOJEIUPOBAHUS PEATbHBIX CUTYAILNI, UCCIEA0BAaHUS IOCTPOEHHBIX MOJIEIIEH,
WHTEPIPETALNN MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEPKAaTEILHBIMU JIMHUSIMU yueOHOTo Kypca «['eomerpusi» B 10—11
KJ1accax aBistoTcs: «lIpsMble U IIIOCKOCTU B MPOCTPAHCTBE, «MHOTOTpaHHUKNY,
«Tena Bpawmenus», «BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/|BHKEHUS B
IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHrEe «yMETh ONEPUPOBATH
MOHATUSMIY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIYyOJIEHHOM YpOBHE 00yUY€HHUS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJEPKATEIBHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JOTUYECKUX YMEHHUM paciipeiesiieTcs He TOJIBKO 10

coJiep KaTesIbHbIM JIMHUSIM, HO U 10 Togam oOydenust. ConepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ysibTaTaM o0cBoeHUsI DeepanbHON paboueit
POrpaMMBbl, pacipeIeIEHHBIM MO TojaM 00y4eHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 9TOOBI KO BCEM OCHOBHBIM, MPUHITANIAATEHBIM BOTIPOCAM O0YYarOIIHECs
oOpalaiarch HEOJHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh OBJIAICHHE
r€OMETPUYECKUMU MOHATUAMH U HaBBIKAMU MOCJIEA0BATEIBHO U TIOCTYMATENBHO, C
cOOJII0ICHHEM IPUHILIMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO



CUCTEMY T€OMETPHUUECKUX MPEICTABICHUN 00YUaIONUXCSl, pACIIUPSS U yTIyOssis
e€, o0pa3ys MPOYHbIC MHOKCCTBEHHBIC CBSI3H.

[Tepexo K U3YUCHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISCT:

co31aTh YCIOBHS I qudepeHnranyy 00ydeH s, TOCTPOSHUS WHIUBUTYyJIbHBIX
o0pa3oBaTeIbHBIX MIPOrpamMM, 00SCIICYUTh YINIYOJIEHHOE N3YUCHUE TEOMETPUH KaK
COCTaBJISIIONICH yueOHOTro mpeameTa «MaTeMaTHKay,

MIOJITOTOBUTH O0YYAOIIHUXCS K MPOJIOKCHHIO U3YICHHUS MAaTEMATHKH C YIETOM
BBIOOpa Oyaymie mpodeccuu, odecnednBas MPEeeMCTBEHHOCTh MEXIY OOIINUM U
npodecCHOHATEHBIM 00pa30BaHUEM.

Ha usydenue yueOHOTo Kypca «I'eomeTpus» Ha yriayOa€HHOM YPOBHE OTBOJIUTCS
204 gaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3
yaca B HEJIEIII0).



COAEPXKXAHUE OBYUYEHUA

10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE OHATHS cTepeoMeTpun. Touka, npsimasi, II0CKOCTb, TPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anmHoOe pacnonokeHue MpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECH,
IapajuIeNIbHbIE U CKPEIMBAIOIIMECS MpsiMbIe. [[pU3HaKu CKpemmBarOIIMXCs
npsAMbIX. [lapamienbHOCTD MPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapaJlICIIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSAMBIX, [TAPATUIEIIBHOCTD IPSIMON
U 1ocKocTu. [lapannensHoe U HEHTpaIbHOE TPOCKTUPOBAHKE, N300paKEHHE
¢uryp. OcHOBHBIE CBOICTBA MapalJIeIbHOTO poeKTUpoBanus. M3o0paxkenue
¢buryp B napajiesibHON NPOEKIMH. YTIIbI C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXKy IIPSMBIMU B IIPOCTpaHCTBE. [lapaiieIbHOCTh IIIOCKOCTEN: apalieIbHbIe
IJIOCKOCTH, CBOMCTBA MapasulesIbHbIX IJI0CKOCTeN. [Ipocreiimme
IPOCTPAaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPASP, NapasuIeIeUIe],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYJISAPHOCTD HPSIMOM U IUIOCKOCTU: NIEPIICHIUKYJISIPHBIE IIPSMBIC B
IIPOCTPAHCTBE, IIPSAMBIEC [TApaJUICIIbHBIE U MIEPIECHAUKYIISIPHBIC K IIJIOCKOCTH,
IIPU3HAK MEPIICHINKYISIPHOCTH NPSIMOUN M INIOCKOCTH, TEOPEMA O IIPSAMOU
MEPIEHINKYJIAPHOU ITIOCKOCTH. OPTOrOHAIBHOE MPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IIOCKOCTH, PACCTOSIHAE
OT NPSIMOM 10 TIOCKOCTH, TPOEKIUS (PUTYpBI HA TUTIOCKOCTb.
[leprieHIUKYISIPHOCTD INIOCKOCTEN: TPU3HAK MEPIICHINKYISIPHOCTH IBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

VYTibl B IPOCTPAHCTBE: YOl MEXKAY MPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN yroJ,
JIMHENHBIN yTOJI IByTPAHHOTO yrua. TpEXrpaHHbI 1 MHOTOI'PaHHbIE YIJIBL.
CBolicTBa IUNIOCKUX YIJI0B MHOTOTPaHHOTO yriia. CBOMCTBA IJIIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. Teopembl KOCUHYCOB U CUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buasl MHOTOTpaHHUMKOB, pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yromapHas npusma,
npsiMasi U HaKJIOHHAs! IpU3Mbl, OOKOBas U MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsIMOYTOJIbHBIN NTApAJUICIICIIUIIE] U €TO CBOKCTBA.
Kparuaiimme nyTu Ha MOBEPXHOCTH MHOTOTpaHHUKA. Teopema Ditnepa.
[IpoctpanctBennas reopema Iludaropa. [lupamuaa: n-yronbpHas nupamuaa,
npaBuibHas U yceu€HHas nupamubl. CBoiicTBa p€dep U OOKOBBIX FpaHei
MIPaBWIBHOW nUpaMuabl. [IpaBuiibHbIE MHOTOIPAaHHUKH: IPAaBUJIbHAS IPU3MA U
MPaBUJIbHAS IMPaMUA, ITPABUIIbHAS TPEYTOJIbHAS MUPAMU/IA U IPABUIIBHBIN
TeTpasap, Kyo. [IpencraBienne o npaBUIbHBIX MHOTOIPAHHUKAX: OKTA3Ip,
JOACKAdIP U UKOCADIP.



Brruucienue 351eMeHTOB MHOTOTPaHHUKOB: pé0pa, muaroHanu, yrisl. [Imomans
OOKOBOI MOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH MPSMON TPU3MBI, ILIOIIA]b
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsIMOI Tipu3Mbl. [lnomanp
OOKOBOM MMOBEPXHOCTU U TTOBEPXHOCTH MPABUIILHON MUPAMUJIbI, TEOPEMaA O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CumMeTpus B IPOCTPAHCTBE. DJIEMEHTBI CHMMETPUU NIPaBUIIbHBIX
MHOTOTPaHHUKOB. CUMMETpHS B IPABUIILHOM MHOTOTPAHHHUKE: CHMMETPUS
napasuiesienuneaa, CAMMETPUS PABUIBHBIX MPU3M, CAMMETPHS TPaBUIbHON
MAPaAMHU/JIBI.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

[ToHsaTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbI KOJUTUHEAPHBIE, COHAIPABJICHHBIE U TPOTUBOIOJIOAKHO HANIPABIICHHbIC
BEKTOPBI. PAaBEHCTBO BEKTOPOB. [I€MCTBHS C BEKTOPAMU: CIIOKEHHUE U BHIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXKEHUE BEKTOPA HA YHUCIIO.
CBoiicTBa cloKeHUs BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOPA HA YUCIIO.
[ToHATHE KOMITTIaHAPHBIE BEKTOPHI. [[pu3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio napamenenunena. Teopema o pa3ioKEHUN BEKTOPA IO TPEM
HEKOMIUIaHApHBIM BekTopaM. [IpsimoyronbHas cucrema KOOpAMHAT B
npocTtpancTBe. Koopannatel BekTopa. CBA3b MEKly KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJ MKy BekTopamu. CKaJsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHaTHS: TUIUHIPUYECKAS] TOBEPXHOCTh, KOHUYECKAsi TOBEPXHOCT,
chepuueckasi MOBEpXHOCTh, 0Opasyrolue moBepxHocTei. Tena BpamieHus:
UJIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. BzanmHoe pacnosoxeHue
cdepsl U MII0CKOCTH, KacaTellbHasl INIOCKOCTh K cepe. M300paskeHue ten
BpaIleHus Ha MIIOCKOCTH. Pa3BépTka 1mumHapa u konyca. CummeTpust chepsl u
niapa.

O6bEéM. OcHOBHBIE CBOMCTBAa 00BbEMOB Tel. Teopema 00 00BEME IPSIMOYTOJILHOTO
napajienenuneaa u caeAcTBus u3 He€. O0BEM NPsIMO ¥ HAKIIOHHOW MPU3MBI,
MUJIMHAPA, TUpaMUIbl U KoHyca. O0BEM 11apa v mapoBOro CerMeHTa.
KomMOuHanuu Ten BpaieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BriMcanHas B IHJIMH]ID,
onucaHHas okoJio nuiauHapa. [lepeceyenune cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u chepbl mockocThio. [IoHSITHE MHOTOTpaHHUKA, OTTMCAHHOTO
ok0J10 chepbl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJIH TEJIO BPAIlICHHUS.
[Tnomaar NTOBEPXHOCTH HWJIMH/APA, KOHYCA, IIOMIaaL chephl U e€ yacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TIJIOIIAICH TOBEPXHOCTEH
nono0HbIX ¢uryp. [IpeobpazoBanue nonodus, romoretus. Pemenne 3aaayd Ha
IJIOCKOCTH C UCTIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHrii MHOTOIPAHHUKOB U TEJI BPAILIEHUS: CEUYECHUS] [IUINHAPA
(mapaJuienbHO U NEPIEHIUKYIISIPHO OCH), CEUCHUS KOHYyca (TapajuiesibHbIe
OCHOBAHUIO Y IPOXOJSIINE YePe3 BEPIINHY ), CEUCHUS 1Iapa, METOJIbI TOCTPOCHHUS



CEYEHMII: METOJI CIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METO]T ITEPEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B ipoctpancTBe. Onepannu Hal BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BEKTOpOB. CBOKCTBA BEKTOPHOTO YMHOKEHUS. [IpsiMoyronpHas cucrteMa
KOOpAUHAT B npocTtpaHcTBe. KoopauHate! BekTopa. Paznoxkenue BekTopa no
6azucy. KoopanHaTHO-BEKTOPHBIN METO/ IPU PEIICHUU T€OMETPUUECKUX 3a1au.
JIBU:KEeHHS B IPOCTPAHCTBE

JBr>xeHust mpocTpancTBa. OtodpaxkeHus. J{BuxkeHus u paBeHcTBo guryp. O6mme
CBOMCTBA JABWKECHUW. BUIbI NIBM>KEHUN: MTapaIebHBIN EPEHOC, IEHTPAJIbHAS
CUMMETpHUS, 3epKabHast CHMMETPHSI, TOBOPOT BOKPYT MpsAMoi. [IpeoOpa3zoBanus
nomo6wus. [psimas u cdepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATBlI OCBOEHHUA YYEBHOI'O KYPCA
«T'EOMETPUS (YTJIYBJIEHHBIA YPOBEHDB) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA, MPECTABICHHUE O
MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SBICHUMH,
MPOIIETyp TPAKIAHCKOTO 001IecTBa (BBIOOPHI, OIIPOCHI M IPYTOE), YMEHUE
B3aMMO/ICHCTBOBATH C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH POCCUNCKON IPAKIAHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIIOMY M HACTOSIIEMY POCCHUICKON MaTeMaTUKH, [IEHHOCTHOE OTHOILLIEHUE K
JOCTHXKEHUSIM POCCUUCKUX MAaTEMAaTUKOB M POCCUICKON MaTEMaTUYECKOM IIKOJIbI,
UCITIOJIb30BAaHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax
HYKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHME JIyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHUS, CBA3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHNN HAYKHU U AEATEIBHOCTHIO YUEHOTO, OCOZHAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYeCcKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsi CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELICHU, pACCyKIE€HUI, BOCIPUUMYHBOCTb
K MaTeMaTHYECKUM acTleKTaM Pa3IuYHbIX BUOB HCKYCCTBA,;

5) pusnueckoe BocIuTAHME:

c(hOpMHPOBAHHOCTh YMEHHS IPUMEHSITh MaTEMAaTHUECKHE 3HAHKS B MHTEpECax
3JI0POBOTO M O€30IMacHOr0 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY
3I0POBBIO (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA,
peryispHas ¢puznueckas akTUBHOCTD), GU3MUECKOE COBEPIICHCTBOBAHUE TPU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHueE:

TOTOBHOCTH K TPYy, OCO3HAHHE [IEHHOCTHU TPYI0JII00HS, UHTEPEC K PA3TUUHBIM
chepam npodeccuoHaTbHON 1eATeNbHOCTH, CBI3aHHBIM C MATEMATUKOU U €€
MPUJIOKEHUSIMUA, YMEHHUE COBEPIIIATh OCO3HAHHBIN BBIOOp Oyayiei npodeccuu u
peaM30BBIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIaHbI, TOTOBHOCTH U CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOpPA30BAHUIO HA IPOTSKEHUHU BCEr
YKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYESCKUX 3a/1a4
MaTeMaTU4YeCKON HANPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:



c(hOpPMHUPOBAHHOCTH SKOJIOTHUUECKOU KYJIbTYpbl, TOHUMAHUE BIUSHUS COIUATBHO-
PKOHOMMYECKHX IIPOILIECCOB HA COCTOSTHUE IIPUPOTHON U COIUATILHON CPE/IbI,
OCO3HAHHUE II100aJIbHOTO XapaKTepa IKOJIOTHYECKUX MPOoOJIeM, OpUCHTAITUS Ha
MIPUMEHEHUE MaTeMaTUYCCKUX 3HAHUU JUIs PEIICHUs 3a/1a49 B 00J1acTH
OKpY>Karolien cpeibl, MJIaHUPOBAHKUE TIOCTYIIKOB U OIIEHKH UX BO3MOKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHOW MPAKTUKH, TIOHUMaHUE MaTEeMaTUYECKOU HAYK!
Kak c(ephl YEIOBEUCCKOU IEATETLHOCTH, dTAIMOB €€ Pa3BUTHS U 3HAUUMOCTHU JISI
Pa3BUTHUS LIUBUIU3AIMH, OBJIAJCHUE S3BIKOM MaTEeMaTUKU U MaTEMAaTHUYECKON
KYJbTYpOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATh
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACSATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1oruyecKue 1eMcTBUA:

BBISBIIAATH U XapaKTEPHU30BaTh CYIIECTBEHHbBIC IPU3HAKN MaTEMaTUUYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHUI MEX Y MOHATUAMHU, GOPMYIUPOBATH
OIpe/ieNICHUs OHATUH, YCTAaHABIIMBATH CYIIECTBEHHBIN IPU3HAK KJIACCU(PUKALINY,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUU TPOBOJIMMOIO aHAJIN3a;
BOCIIPUHUMATh, (POPMYJIMPOBATH U IPEOOPA30BBIBATH CYK/ICHUS: YTBEPAUTEIbHbBIC
Y OTpULATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIAITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYUS B
(dakTax, JaHHBIX, HAOTIOJEHUAX U YTBEPKIACHUSX, MPEJIaraTb KpUTEPUH st
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieaTh BBIBOJIbI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AETYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(mpsiMbl€ U OT MIPOTUBHOTO), BEICTPAUBATh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMPATH CIIOCO0 pelieHus ya4eOHoM 3a/1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus1, BBIOUpaTh Haubosee MOAXOAAIUN C yIETOM CAaMOCTOATEIbHO
BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarTeabcKme 1eiicCTBUS:

UCI0JIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh BONMPOCHI, (PUKCUPYIOLIKE TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, ((OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh
CBOIO MO3ULINI0, MHEHHE;

IPOBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBII 3KCIEPUMEHT, HCCIEIOBAHUE 110
YCTaHOBJICHHIO 0COOEHHOCTEW MaTeMaTHUeCKOro o0bEeKTa, SIBICHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMU, TPOLIECCAMU;



CaMOCTOSTEIIEHO (hOPMYITUPOBATH OOOOIIECHHS ¥ BBIBOJIBI TIO pE3yiIbTaTamM
POBEAEHHOTO HAOIIOICHUS, NCCIIEOBAaHNs, OLICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATH BO3MOXXHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIIBUTATh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH IeOUIIMTHI MH(GOPMAIIUH, TaHHBIX, HEOOXOAMMBIX JUTsl OTBETA HAa BOMIPOC
U ISl peLIeHUs 3a/1a4U;

BBEIOMPATHh HH(POPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHATM3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIIHIO PA3THYHBIX BUIOB U
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPECTABIATH €€ B PA3INYHBIX popMax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHUBATh HAAEKHOCTh HH(MOPMAITUHU TI0O CAMOCTOSITENBHO CHOPMYTUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHbIE YHHMBeEpPCaJbHbIE Y4eOHbI€e JeHCTBUS

OO0menue:

BOCIIPMHUMATh U (DOPMYIIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIIOBUSAMHU U
HEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BhIPaKaTh CBOIO TOUKY 3PCHUS B
YCTHBIX ¥ TUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 XOIy PEIICHUS 3a/1a4H,
KOMMEHTHPOBATH TOJTYYCHHBIA PE3YIbTAT;

B X0J1¢ 00CYKICHHS 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIAeMOM TEMBI,
POOJIEMBI, PelIaeMOl 3a/1a4H, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TTOWCK
PEIICHMS, COMTOCTABIIATE CBOM CYXKACHUS C CYXKACHUSAMHU APYTHX YIaCTHHUKOB
uanora, OOHapyXKUBATh Pa3IMINE M CXOJACTBO IMO3HIINK, B KOPPEKTHOH (hopme
(bopMyIIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIIATh PE3yJIbTAaThl PEIICHUS 3aa49M, SKCIICPUMEHTA, UCCIICI0BaHu,
MIPOEKTA, CAMOCTOATEIILHO BBIOUPATh (JOpMAT BBICTYIUICHHS C yUETOM 3a7a4
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIC ACHCTBUS

Camoopranusamnus:

COCTABJISITH IJIaH, ITOPUTM PELICHUS 3a]1a4M, BBIOUPATh CLIOCOO peIeHus ¢
Y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apTyMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJI€Th HABBIKAMU MTO3HABATEJILHON pe(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUN U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB, BIAIE€Th CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS IPOLECCA U PE3yJIbTaTa PELICHNs] MAaTEMAaTUIECKON
3a/1a4y;



IpPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PELICHUH 3aauH,
BHOCHTH KOPPEKTHBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HaICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBUE PE3YNIbTATa IEJIU U YCIOBHSIM, OOBSCHATH IPUUUHBI
JOCTHKCHUS WITH HEIOCTIDKEHUS PE3yIbTaTOB JEATSIIEHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTh:

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON
palboTHI U pelIeHu Y4eOHbIX 3aa4, IPUHUMATD 1[€Ib COBMECTHON
JeSITEIbHOCTH, TUTAHUPOBATh OPTraHU3aIMI0 COBMECTHOM pabOThI, paclpeeiaTh
BUJIBI pabOT, TOTOBAPUBATHCS, OOCY)AATh MPOIECC U Pe3yabTaT pabOThI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBATh B IPYIIOBBIX hopMax paboTsl (00CyKIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U UHBIE), BHIIIOJIHATH CBOIO YaCTh Pa0OTHI U
KOOPAMHUPOBATH CBOU AEHCTBUS C JPYTUMHU WIEHAMU KOMaH b, OLICHUBATh
KayeCTBO CBOETO BKJIa/a B OOLIUI MPOAYKT MO KPUTEPUAM, CHOPMYJINPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

MNPEAMETHBIE PE3YJIBTATDBI
K koniy 10 kiaacca o0yyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATh OCHOBHBIMHU MOHSITHSIMU CTEPEOMETPUU TIPH
pelIeHn: 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PaCCyKICHHUIA;

® [IPUMEHSATh aKCUOMbI CTEPEOMETPHUU U CIIECTBUS U3 HUX MPU PEIIEHUN
reOMETPUYECKUX 3a/aY;

® KJacCU(PHUIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSAMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH NOHITHUIMU, CBA3AHHBIMU C yTJIaMU B
POCTPAHCTBE: MEXKIY MPSMBIMU B TPOCTPAHCTBE, MEXAY MPSAMOI U
MJI0CKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHITHUIMU, CBA3AHHBIMA C MHOTOTPAHHUKAMU;

e CcBOOO/JHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (IIpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napaienenunen, Kyo);

® KJIaCCU(PUIIMPOBATH MHOTOTPAHHUKHU, BEIOMPAs OCHOBAHUS ISl
KJ1accuduKaluu,

e CBOOOJIHO ONEPUPOBATH MOHATHSIMH, CBI3AHHBIMU C CEYCHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

® BBIIOJIHATH 1APAJUIEIBHOE, LICHTPAJIBHOE U OPTOTOHAIBHOE
MPOEKTUPOBaHKE (PUTYP Ha IJIOCKOCTh, BBIMOJIHATH U300paKeHUS (HUTYD
Ha TJIOCKOCTH;

® CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METO/IaMH, BBITIOJIHSTh
(BBIHOCHBIE) TJTIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;



BBIYHCIIATH IUIOMIAIM IOBEPXHOCTEN MHOTOIPaHHHUKOB (MpHU3Ma,
NUPAMUJIA), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

CBOOO/IHO OIEPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP,
OChb Y IUNIOCKOCTb CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU
(buryper;

CBOOOJHO OIEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIIMMHU BEKTOPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

penaTh 3aa4M Ha JOKa3aTeJIbCTBO MATEMATHYECKUX OTHOILIEHUN 1
Hax0KJICHUE TEOMETPUUECKUX BEJINYUH, IPUMEHSISI U3BECTHBIE METOBI
IIPU PEIIEHUU MAaTEMaTHYECKHUX 3a1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXKHOCTH;

IIPUMEHSTH IPOCTENIINE TPOTPAMMHBIE CPEJCTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4;
U3BJIEKATh, IPEOOPA30BHIBATh U HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, PEICTaBICHHYIO Ha
yepTexax U pUCYHKax;

IIPUMEHSITh NIOJIyYEHHBIE 3HAHUS HA NPAKTUKE: CPABHUBATH U
aHAJIM3UPOBATH PEAIBHBIE CUTYallNH, IPUMEHATh N3YYCHHBIE TIOHATHUS B
Ipoliecce MOUCKA PEIIeHUs] MaTEMaTUYECKU C(POPMYITMPOBAHHOM
npo0JieMbl, MOIETTUPOBATh PEaJIbHbIE CUTYALlUU Ha SI3bIKE T€OMETPUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIIH C UCIIOJIB30BAHUEM IT'€OMETPUUECKUX
NOHSTUN U TEOPEM, ammapara aireopsl, pelaTh IPaKTHUECKUE 3aJauH,
CBS3aHHBIC C HAX0XKICHUEM I€OMETPUYECKUX BEJIMUHH;

UMETh NMPEACTABICHUS 00 OCHOBHBIX ATAlax pa3BUTHsI FTEOMETPUU Kak
COCTAaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

CBOOOTHO OTIEPUPOBATH MOHSATHSIMH, CBI3aHHBIMU C ITMTHHIPUICCKOM,
KOHHYECKOHN M c(heprueCcKOr MOBEPXHOCTIMH, OOBICHATH CITIOCOOBI
MOJTyYCHHUS;

OTIEpUPOBAThH MOHSTHUIMU, CBA3aHHBIMU C TEJIaMU BPAIICHUS: IIMIIMHIIPOM,
KOHYCOM, c(hepoit u mapom;

pacrno3HaBaTh Tejla BpalieHus (LIWJIMHIP, KOHYC, cepa U map) u
OOBSCHATH CITOCOOBI TIOJTYYCHHSI TEIT BPAIICHUS;

KJIacCCU(DHIIMPOBATh B3aUMHOE PacIiojoKeHne chephl U IMIIOCKOCTH;
BBIYHCIIATHh BEJIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB | TEJ BPAIICHMUS,
O00OBEMBI U TTOIIA/IA TTOBEPXHOCTEH MHOTOTPAHHUKOB | TEJ BPAIICHMUS,
TEOMETPUUYECKUX TEN C TPUMEHEHNEM (HOpMYIT;

CBOOOTHO OTNIEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOMHAITUSAMU TEI
BpaIlCHUS 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBINA B chepy u
OIMMCAaHHBINA 0KOJIO chepsl, chepa, BMCaHHAS B MHOTOTPAHHUK WJTH TEJIO
BpaIlCHUS;



BBIYHCIISITH COOTHOIIICHHSI MEXTY TUTOIIAASIMU TTOBEPXHOCTEH U 00bEMaMu
IMOJJOOHBIX TENT;

M300pakaTh U3yyaeMble GUTYPHI, BHITIOIHITH (BBIHOCHBIE) IJIOCKUE
YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYp: BHII CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHUS TEJl BPAICHUS;

W3BJICKATh, MHTEPIIPETUPOBATH U MPE0OPa30BHIBATh HHPOPMAITHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, MPEICTABICHHYIO Ha
yepTekKax U pUCYHKaXx;

CBOOOJTHO ONEPUPOBATH MOHSATHUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH OIEpAllUH HAJl BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelIaTh TEOMETPUUECKUE 3a/1a4l HA BBIYMCIICHUE YTIJIOB MEXKY ITPSAMBIMU
Y IUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUN OT TOYKH JI0 IUNIOCKOCTH, B
LI€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1A IIPU PELICHUH;
CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHNUN;

BBITIOTHATH U300pa)KEHHSI MHOTOTPAaHHUKOB U TEJ BpAIllCHUS TIPU
MapajijIeIIbHOM IIEPEHOCE, LICHTPAJIbHOW CUMMETPHUH, 3€PKAIBHON
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOJ00uS;
CTPOUTDH CEUEHUsI MHOTOTPAHHUKOB Y TEJI BPALLICHUA: CEYECHUS LUIIUHAPA
(mapasuienbHO U MEPIICHIMKYIISIPHO OCH), CEUEHHUs KOHYyca (MapasuiesibHbIe
OCHOBAHUIO M TIPOXOJSAIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
WCIIOJIBb30BaTh METObI IOCTPOEHUS CEUEHUI: METOJ CIEN0B, METO
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSTh TEOMETPUYECKUE (DAKTHI JJIs1 PEIICHUS CTEPEOMETPUUECKUX
3a7a4, IPEANOIaralinX HECKOJIBKO [IaroB PELICHUs, €CJIA YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelIaTh 3a1a4M Ha JOKA3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUHN U
HAXOXJICHUE TEOMETPUUECKUX BEITUYNH;

MPUMEHATH TPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IIPUMEHSATH ITOJyYECHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBATD,
AHAJIM3UPOBATH U OLICHUBATH PEATIbHBIC CUTYAI[MU, IPUMEHSTh U3y4YCHHBIE
MOHSTHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4eCKu ChOpMYIUPOBAHHON MPOOJIEMbI, MOJICTUPOBATH
peAIbHBIE CUTYAIIMU Ha SI3bIKE TEOMETPUH, UCCIIEIOBATH TIOCTPOCHHbBIE
MOJIEIIA C UCIIOJIb30BAHUEM F€OMETPUYECKUX MOHSATUN U TEOPEM,
amnrmapara ajareophbl, pemarh IPaKTUUECKUE 3a/1a4u, CBSI3aHHBIC C
HAXO0XJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh MIPEICTABICHHSI 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUN KaK
COCTAaBHOM yacTu (hyHAaAMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KoauvecTBOo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3iesioB 4 TeM
n/m mporpamMmbl Kontpoasnbie IlpakTHueckue (Hponnie)
Bcero oOpa3oBaTeJIbHbIE
padoThI patéoTbI pecypebi

1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMmHOe pacnonokeHue npsMbIX B 6 1

IPOCTPAHCTBE
3 [TapamiensHOCTh MPSAMBIX ¥ ITIOCKOCTEH B 8

MIPOCTPAHCTBE
4 HCpHeHI[I/IISy.H}IpHOCTB IPSIMBIX U o5

MJIOCKOCTEH B MPOCTPAHCTBE
5 VYT1Ibl U paccTOsHUS 16 1
6 MHoOrorpaHHUKHU 7 1
7 BekTopbl B IpOCTpaHCTBE 12
8 [ToBTOpEHUE, 0606H16HI:I€ u 5 9

CHCTEMAaTH3alNs 3HAHUN
OBIIEE KOJIMYECTBO YACOB T1O 102 6 0
[TPOTPAMME




11 KIIACC

KoJunuecTBo yacoB DJIEKTPOHHbIE

Ne n/m Hauwienonante pasze;1on u Tem Konrpoabnbie IIpakrnyeckue (UH(PPOBLIE)

NMPOrpaMMmblI Bcero

padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl

1 AHanuTH4ECKasi TEOMETPHS 15 1
9 [ToBTOpEHUE, O606H1€HIEC 51 15 1

CHCTEMAaTH3aIHs 3HAHUI
3 O6bEM MHOTOTpAaHHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaau NOBEPXHOCTU U OOBEMBI 9 1

KPYTIIBIX TEN
6 JBroxeHUs 5 1
7 [ToBTOpEHUE, O606IH€HI:IC u 17 2

CHCTEMAaTH3aIUs 3HAHUI
OBILIEE KOJIMYECTBO YACOB I1O 102 3 0

I[TPOI'PAMME




MOAYJIb BEPOATHOCTD U CTATUCTUKA
INOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc « BeposITHOCTh M CTaTUCTHKA» YIIIyOJIEHHOTO YPOBHS SIBIISIETCA
IPOAOKEHUEM U pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriryOja€éHHOro
YPOBHS Ha YPOBHE CpEJIHEr0 00IIero 00pa3oBaHusl. YUeOHbIN Kypc IpeIHa3HaueH
Ui popMupoBaHUS Yy 00yUaIOIIUXCSI CTATUCTUYECKON KYJIbTYPhI M IOHUMaHUS
POJIM TEOPUHU BEPOATHOCTEW KaK MATEMAaTHUECKOTO NHCTPYMEHTA JUISl U3yYEHUS
CIIy9aitHBIX COOBITHH, BEIMUMH U TIporieccoB. [Ipu u3ydennn kypca o0oramarTcs
MPEICTABICHUS 00YYaAIOIINXCS O METOAAX UCCIEAOBaHUS U3MEHUYMBOIO MUPA,
pPa3BUBAETCS MOHUMAHUE 3HAYUMOCTH M OOIIIHOCTU MAaTEMaTUYECKUX METOJIOB
ITO3HAHUS KaK HEOTHhEMJIEMON YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O
MHUPOBO33PEHU.

ConepxaHue yueOHOro Kypca HallpaBJICHO Ha 3aKpeIIEHUE 3HAHUM, MTOJTy4YEeHHBIX
IIPU U3YYEHHH Kypca Ha ypOBHE OCHOBHOI'O OOLIET0 00pa3oBaHMsl, U Ha pa3BUTHE
IIPEICTABICHUN O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXIY HUMH Ha
Ba)KHBIX [IPUMEpPax, CIO’KEThI KOTOPBIX OYEPIIHYTHI U3 OKPY’KArOIIEro mupa. B
pe3ysbraTe y 00ydaromuxcs 10JKHO ¢hOpMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOUIMX MAaTEMATHUECKUX MOJEISIX, UCIIOIb3yEMbIX
JUTSL ONUCAHUSI AHTPOTIOMETPUYECKHUX U IEMOTPapUUECKUX BEIUYHH,
NOTPENIHOCTEN B Pa3IMYHbIEC POJIa U3MEPEHUSIX, JJIUTEIbHOCTH 0€30TKa3HON
pabOThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUH H MPOIIECCOB
B 00111eCTBE. YUeOHBII KypcC SBIIETCS 0a30M JjIsi OCBOECHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJI0B, HEOOXOMMBIX CIIEHAIMCTAM HE TOJIBKO MHKEHEPHBIX
CIEHHUAIBHOCTEN, HO TAKKE COLIMAIBHBIX U IICUXOJOTUYECKUX, TOCKOJIBKY
COBpeMEHHbIE€ OOLIECTBEHHbIE HAYKH B 3HAUYUTEIBHON Mepe UCMOJIb3YIOT anmapaT
aHaJin3a OOJBIIMX AaHHBIX. LleHTpanbHyI0 YacTh yueOHOro Kypca 3aHUMaeT
oOCy>KIeHHe 3aKOHa OOJBIIMX YHuceN — (PYHIaMEHTaIbHOIO 3aKOHA IIPUPO/IBL,
UMEIOLIET0 MaTeEMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTCTBUU C YKa3aHHBIMU LIEJIIMU B CTPYKTYpE yueOHOTO Kypca
«BeposTHOCTD U CTaTUCTUKa» HA YTIyOJIEHHOM YPOBHE BbIJCIIEHBI OCHOBHbBIE
coaeprkaTenbHble TMHUU: «CilydaliHble COOBITHS U BEPOSITHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMUMO OCHOBHBIX TUHUI B YU€OHBIN KypC BKIIOYEHBI 3JIEMEHTHI TEOpHUH rpadoB
Y TEOPUU MHOXKECTB, HEOOXOIUMBIE JIJIsl TOJIHOLIEHHOTO OCBOCHMS MaTepuana
JAHHOTO Y4eOHOr0 Kypca U CMEKHBIX MaTEMAaTHYECKUX YY€OHBIX KYypCOB.
Copepxanue muHuM «CiydailHble COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOM IS
(dbopmupoBaHUs NPEACTABICHUIN O pacipeIeICHUU BEPOSITHOCTEN MEKIY
3HAQYEHUSAMH CIIy4arlHbIX BEIMYMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON JTUHUN
3aHUMAaeT U3yUYeHUE TeOMETPUIECKOT0 U OMHOMHUAIBHOTO paclpeaesieHui 1
3HAKOMCTBO C X HENPEPBIBHBIMU aHAJIOraMH — [T0KA3aTEIbHBIM U HOPMAJIbHBIM
pacrpenencHusIMHI.



TeMbl, CBSI3aHHBIE C HEIPEPHIBHBIMU CIyYaiHBIMU BETUYUHAMU U
pacrnpeiefieHUs MU, aKIIEHTUPYIOT BHUMaHUE O0YyYarOIINXCS Ha OTUCAHUU U
U3YUYEHUU CIIyYallHBIX SIBICHUN C TIOMOIIBIO HEPEPBIBHBIX QyHKIUNA. OCHOBHOE
BHHUMAaHHE YENSIeTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PacCIIpeICICHUSIM.

B yueOHOM Kypce npeycMaTpUBaeTCs 03HAKOMUTEILHOE U3YUEHHUE CBSI3U MEKIY
CIIy4ailHBIMH BEJIMUMHAMU U OMMCAHUE 3TOM CBSA3U C MOMOIIBI0 KO PuimenTa
KOPPEJISLUU U €r0 BHIOOPOYHOTO aHAJIOTa. JTHU AJIEMEHTHI COJIEpKAaHUSI Pa3BUBAIOT
TeMy «/luarpamMmbl paccemBaHus, N3YYCHHYIO HA YPOBHE OCHOBHOTO O0IIEro
oOpa3oBaHUs, 1 BO MHOTOM OTHPAIOTCS Ha CBEACHUS M3 KYPCOB alreOphl U
reOMETPUHU.

Emé onun 351eMeHT cojiepaHusi, KOTOPBIN MpeaiaraeTcsi Ha 03HaKOMUTEILHOM
YPOBHE — TIOCIIEIOBATEIIBHOCTD CITy4alHbIX HE3aBUCUMBIX COOBITHH,
HACTyNaroUMX B €IMHULY BpeMeHU. O3HaKOMIIEHUE C pacpeeIeHUEM
BEPOSITHOCTEH KOJMYECTBA TAKUX COOBITHI HOCUT Pa3BUBAIOIIMN XapaKTep U
SBJISICTCS AKTYaJIbHBIM IS Oy AyIINX a0UTYpUEHTOB, OCTYIAIOIIUX HA Y4eOHbIE
CHEIUATBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAYKaMH, TICUXOJIOTHEHN U
YIPaBJICHUEM.

Ha uzydenue yue6HOro Kypca «BeposiTHOCTb U CTATUCTUKA» Ha YIIyOJIeHHOM
ypoBHe oTBoauTCs 68 uacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11 kiacce
— 34 yaca (1 gac B HezemIo).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

['pad, cBsa3ubIil rpad, mytu B rpade: 1ukibl U 1enu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTU. JlepeBbsi.

CrnyualiHble SKCIIEPUMEHTHI (OTBITHI) U CITy4alHbIE COOBITHS. DIeMEeHTapHbIE
cOOBITHS (MCXO0/bl). BeposITHOCTD ciiyyaliHOTO COOBITHS. BIM30CTh 4acTOTHI U
BEPOSATHOCTU COOBITHI. CiTydailHbIE OMBITHI C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu Ha COOBITUSIMU: TIEpeceueHne, 00beIMHEHUE, TPOTUBOIOIOKHBIC
coObITHs. Jnarpammel Ditepa. Dopmyiia CI0KEHNUS BEPOSATHOCTEM.

YcnoBHas BEPOSITHOCT. Y MHOKEHHE BEPOATHOCTEN. J[epeBo CirydaitHOTO
skcniepumenTa. opmyna noaHou BeposstTHocTh. @opmyia baiieca. HezaBucrumblie
COOBITHS.

bunapHbIil ciy4aifHblid ONBIT (MCHIBITAHUE), yCTIEX U Heyaaua. HezaBucumsie
ucnbiTanus. Cepust HE3aBUCUMBIX UCIBITAHUH A0 repBoro ycnexa. [lepectaHoBku
u dakropuan. Yucno coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHomMa
Herorona.

Cepust He3aBUCUMBIX UcTibITaHU bepHyun. CiydailHblil BBIOOp U3 KOHEUHON
COBOKYITHOCTH.

Cnyudaitnas BennunHa. Pactipenenenue BepositHocTen. [Jnarpamma
pacnpenenenud. Onepanuu HaJl Cy4allHbIMU BEJIMUMHAMK. bruHapHas ciryyaiHas
BenmunHA. [IpuMepsl pactipeeneHnii, B TOM YUCIIE TEOMETPUUECKOE U
OMHOMHAJIBHOE.

11 KJIACC

CoBMeCTHOE paclpe/iesICHUE JBYX CIy4alHbIX BeMYnH. HezaBucumeblie
CJIy4aliHbI€ BEJIMYHHBI.

MaremMaTuyeckoe oOKuJaHue CIydailHoW BelnuuHbl (pactpenenenus). [Ipumepot
MPUMEHEHUSI MAaTEMaTUYECKOTO 0KUIaHUs (CTpaxoOBaHUE, JOTepes).
Marematnyeckoe oxxulanne OMHApHOW CIydailHOM BeMYrMHbI. MaremaTruieckoe
O’KHMJIAHUE CYMMBI CIIy4YalHbIX BEJIMUYMH. MaTeMaTH4ecKoe 0KUuJaHue
reOMETPUYECKOTr0 1 OMHOMUAIILHOTO Pacipe/IesICHUH.

Jlucniepcust 1 CTaHIapTHOE OTKIIOHEHUE CITYYaiHOW BEJIMYUHBI (pacipeiesicHus).
Jucnepcust OMHApHOH Cily4ailHOW BeIMYMHBI. MaTeMaTuyecKkoe 05KHUIaHue
MPOM3BEICHUS U TUCIIEPCHUS] CYMMbI HE3aBUCUMBIX CIYyYaHBIX BEJIMYMH.
Jlucnepcus 1 cTaHIapTHOE OTKIOHEHNE OMHOMHUAIILHOTO paclpeeiIeHUs.
Jucnepcus 1 cTaHAAPTHOE OTKIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUSI.
Hepasenctso YeoniméBa. Teopema Ueonimépa. Teopema bepuyinu. 3akon
OoJbIIMX yrces. BeiOopouHblil MeTO UcclieIoBaHuil. BeIOOpoUyHBIE
xapakTepucTUKU. OTIIEHUBAHNE BEPOSTHOCTH COOBITHSI 10 BEIOOPOYHBIM JTAHHBIM.
[IpoBepka mpoCTENIIMX THUITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIpPEICIICHUM.
HenpepsiBHbIE cityyalinbie BennuuHbl. [I[pumepbl. @yHKIMA UIOTHOCTH
BEPOSATHOCTHU pacrpeneneHus. PaBHoMepHOe paciipenienieHue U €ro CBOMCTBA.



3ajaun, TpUBOASAIIME K TOKA3aTEIbHOMY paclpeeiIeHUI0. 3a1aun, TPUBOISIINE K
HOPMAJIBHOMY paclpeaesieHn0. OyHKINs INIOTHOCTH BEPOSITHOCTH
[IOKA3aTeNbHOIO PACIIPENETICHUS, (PYHKIINS IIOTHOCTA BEPOSATHOCTH HOPMAJIbHOTO
pacupeneneHns. PyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIETICHUS.
[TocnenoBaTeabHOCTh OJJMHOUYHBIX HE3aBUCUMBIX COOBITUN. 3a1aul, TIPUBOSIINE
K pacupenenenuto [Iyaccona.

KoBapuauus nByx ciydaiiHbix BeanduH. Ko duuueHT TuHeHON KOppesIuy.
CoBMmecTHBIC HAOMIOCHUS IBYX BeTUYUH. BEIOOpOUHBIN KOAPDUITUEHT
Koppesnuu. Paznmuune Mex 1y TMHEMHON CBSI3bI0 U MPUYMHHO-CIICICTBEHHON
CBA3bI0. JIMHENHAsA perpeccus, METOJl HANMEHBIINX KBapaToB.



IINTAHUPYEMBIE PE3YJIbTATBl OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» (YI'JIYBJIEHHBIN YPOBEHDB) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIUN 00YUYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA, MPECTABICHUE O
MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBICHHH,
MPOIIETyp TPAKIAHCKOTO 001IecTBa (BBIOOPHI, OIIPOCHI M IPYTOE), YMEHUE
B3aMMOJICUCTBOBATH C COIMATBLHBIMU HHCTUTYTAaMU B COOTBETCTBUU C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTTUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIEMY POCCUNCKONW MaTeMaTUKH, IICHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSIM POCCUNUCKUX MAaTEMAaTUKOB M POCCUICKON MaTEMaTHYECKOM IIKOJIbI,
UCITIOJIb30BAaHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax
HYKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHME JIyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMUS, STHIECKOTO MTOBEACHUS, CBI3aHHOTO C MPAKTHISCKUM
IIPUMEHEHUEM JOCTHKEHNN HAYKHU U AEATEIBHOCTHIO YUEHOTO, OCOZHAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKITFOUAst SCTETUKY MaTeMaTHIECKHIX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7]a4, PEIICHUM, pACCyKI€HUN, BOCTPUUMYHUBOCTb
K MaTeMaTHYECKUM acTleKTaM Pa3IuYHbIX BUOB HCKYCCTBA,;

5) pu3uvyecKoro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh YMEHHS IPUMEHSITH MaTEMAaTUYECKUE 3HAHUS B MHTEpECcax
3JI0POBOTO 1 O€30IMacHOr0 o0pasa KM3HHU, OTBETCTBEHHOE OTHOIIICHUE K CBOEMY
3I0POBBIO (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA,
perymnspHas ¢puznueckas akTUBHOCTD), GU3MUECKOE COBEPIICHCTBOBAHUE TIPH
3aHATHUSIX CTIOPTUBHO-03I0POBUTEIIBLHON JACSATEIHHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH TPYAOTIO0US, HHTEPEC K Pa3IMIHBIM
chepam npodeccuoHaNbHOM AESTEILHOCTH, CBSI3aHHBIM C MATEMATUKOMN U €&
MPWIOKEHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIA BRIOOP Oy IyIIeH mpodeccuu u
peaTn30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TIJIaHbI, TOTOBHOCTh M CTIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA IPOTSKEHUHU BCer
YKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYESCKUX 3a/1a4
MaTeMaTUYeCKON HAIMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



c(hOpPMHUPOBAHHOCTH SKOJIOTHUUECKOU KYJIbTYpbl, TOHUMAHUE BIUSHUS COIUATBHO-
PKOHOMMYECKHX IIPOILIECCOB HA COCTOSTHUE MIPUPOTHON U COIUATILHON CPE/IbI,
OCO3HAHHUE II100aJIbHOTO XapaKTepa IKOJIOTHYECKUX MPOoOJIeM, OpUCHTAITUS Ha
MPUMEHEHUE MaTeMaTUYCCKUX 3HAHUMU VIS PEIIeHUs 3a7a49 B 00JacTu
OKpY>Karolien cpeibl, INIAHUPOBAHUE TTOCTYIIKOB U OIEHKH UX BO3MOKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH, IOHUMaHUE MaTEeMaTUYECKOW HAYKH
Kak cephl YEIOBEUCCKOU IEATETLHOCTH, dTAIMOB €€ pa3BUTHSA U 3HAUUMOCTH JJIS
Pa3BUTHUS LIUBUIU3AIMH, OBJIAJCHUE S3BIKOM MaTEeMaTUKU U MaTEMAaTHUYECKON
KYJbTYpOU KaK CpeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITh
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACSATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1oruyecKue 1eMcTBUA:

BBISBIIAATH U XapaKTEPHU30BaTh CYIIECTBEHHbBIC IPU3HAKN MaTEMaTUUYECKUX
O0OBEKTOB, MOHATHH, OTHOIIEHUI MEX 1y MOHATUAMU, (OPMYIUPOBATH
OIpe/ieNICHUs MOHATUH, YCTaHABIMBATH CYIIECTBEHHBIN MMPU3HAK KJIaCCU(pUKALIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUU TPOBOJIMMOIO aHAJIN3a;
BOCIIPUHUMATh, (POPMYJIMPOBATH U MTPEOOPa30BbIBATh CYKJICHUS: YTBEPAUTEIbHBIC
Y OTpULATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIAITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHUBOPEUUS B
(dakTax, JaHHBIX, HAOTIOJEHUAX U YTBEPKIACHUSX, MPEJIaraTb KpUTEPUH st
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AETYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSATENIBHO J0KA3aTEIbCTBA MATEMAaTUYECKHUX YTBEPKICHUI
(mpsiMbl€ U OT MIPOTUBHOTO), BEICTPAUBATh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMPATH CIIOCO0 penieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus1, BBIOUpaTh Haubosee MOAXOAAIUN C yIETOM CAaMOCTOATEIbHO
BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarTeabcKme 1eiicCTBUS:

MCITI0JIb30BaTh BOMPOCHI KaK MUCCIIEOBATEIbCKUIA HHCTPYMEHT [TO3HAHMS,
bopMyaMpoBaTh BONMPOCHI, (PUKCUPYIOLIKE TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTHUPOBATh
CBOIO MO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, HCCIEOBAHUE 110
YCTaHOBJICHHIO 0COOEHHOCTEW MaTeMaTHUeCKOro o0bEeKTa, SIBICHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, IIPOLIECCAMU;



CaMOCTOSTEIIEHO (hOPMYITUPOBATH OOOOIIECHHS ¥ BBIBOJIBI TIO pE3yiIbTaTamM
POBENEHHOTO HAOIIOICHUS, MCCIICOBAHNS, OIICHUBATH JOCTOBEPHOCTh
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

MIPOTHO3UPOBATH BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIIBUTATh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH IeOUIIMTHI MH(GOPMAIIUH, TaHHBIX, HEOOXOAMMBIX JUTsl OTBETA HAa BOMIPOC
U ISl peLIeHUs 3a1a4u;

BBEIOMPATHh HH(POPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHATM3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3TMIHBIX BUIOB U
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPECTABIATH €€ B PA3INYHBIX popMax,
WLTIOCTPUPOBATH TpapuuecKH;

OLICHUBATh HAAEKHOCTh HH(MOPMAITUHU TI0O CAMOCTOSITENBHO CHOPMYTUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€ AelCTBUS

OO0menue:

BOCIIPMHUMATh U (DOPMYIIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIIOBUSAMHU U
HEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PCHUS B
YCTHBIX ¥ TUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 XOIy PEIICHUS 3a/1a4H,
KOMMEHTHPOBATh TOJYICHHBIN PE3yJIbTAT;

B X0J1¢ 00CYKICHHS 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIAeMOM TEMBI,
POOJIEMBI, pEIIaeMO 3a/1auH, BEICKA3bIBATh UJICH, HAIlEJICHHBIC HA ITOUCK
PEIICHMS, COMTOCTABIIATE CBOM CYXKACHUS C CYXKACHUSAMHU APYTHX YIaCTHHUKOB
nuasnora, OOHapyXKUBATh Pa3IMIUe M CXOACTBO IMO3HIINK, B KOPPEKTHOH (hopme
(bopMyIIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIIATh PE3yJIbTAaThl PEIICHUS 3aa49M, SKCIICPUMEHTA, UCCIICI0BaHu,
MIPOEKTA, CAMOCTOATEIILHO BBIOUPATh (JOpMAT BBICTYIUICHHS C yUETOM 3a7a4
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA

Camoopranusamnus:

COCTABJISITH IJIaH, ITOPUTM PELICHUS 3a]1a4M, BBIOUPATh CLIOCOO peIeHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJI€Th HABBIKAMU MTO3HABATEJILHON pe(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JENUCTBUN U MBICIIMTEILHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAETh CIIOCOOaMU
CaMOITPOBEPKH, CAMOKOHTPOJIS IPOLECCA U PE3yJIbTaTa PELICHNs] MAaTEMAaTUIECKON
3a/1a4y;



IpPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PELICHUH 3aauH,
BHOCHTH KOPPEKTHBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYTHOCTEH;

OILICHWBATh COOTBETCTBUE PE3YNIbTATa IEJIU U YCIOBHSIM, OOBSCHATH IPUUUHBI
JOCTHKCHHUS WJTH HEIOCTIDKEHUS PEe3yIbTaTOB JEATCIIEHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTh:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON
palboTHI U pelIeHu Y4eOHbIX 3aa4, IPUHUMATD 1[€Ib COBMECTHON
JeSITEIbHOCTH, TUTAHUPOBATh OPTraHU3aIMI0 COBMECTHOM pabOThI, paclpeeNiiaTh
BUJIBI pabOT, TOTOBAPUBATHCS, OOCY)AATh MPOIECC U Pe3yabTaT pabOThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOMIEH;

y4acTBOBATh B IPYIIOBBIX hopMax paboTsl (00CyKIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BHITOJIHATH CBOIO YaCTh PA0OTHI U
KOOPAMHUPOBATH CBOU AEHCTBUS C JPYTUMHU WIEHAMU KOMaH b, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

HPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiaacca oOyyaromuics HayquTCst:

CBOOOJTHO ONEPUPOBATH MOHATUAMMU: rpad, IIIOCKUM rpad, CBA3HBIN Ipad, MyTh B
rpade, 1enb, UK, IePEBO, CTETICHb BEPIIUHEI, IEPEBO CIy4atHOTO
IKCIIEPUMEHTA;

CBOOOJ/IHO ONEPUPOBATH MOHATUAMU: CIIyYailHBIN SKCTIEPUMEHT (OTIBIT), CIIy4aiHOE
coObITHE, PJIEMEHTAPHOE CITydyaitHOEe COObITHE (JIEMEHTAPHBIN UCX0/T) CIy4YaitHOTO
OTBITA, HAXOJAUTh BEPOSTHOCTU COOBITHI B OMBITAX C PABHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMU;

HaxOoJUTh U (HOPMYJIMPOBATH COOBITHS: TIEpeceUcHUe, 00beTMHCHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIIOKHOE IAHHOMY, UCIIOIh30BaTh JUATPAMMBbI
Diinepa, KOOPAUHATHYIO MPSMYIO JUTsl pEIISHUS 3a/1a4, TI0JB30BaThCs (OPMYIIOn
CJIOEHUSI BEPOSITHOCTEH JIJIs1 BEPOATHOCTEH JABYX U TPEX CIIy4alHBIX COOBITUH;
ONEPHUPOBATH NOHATUAMU: YCIOBHASI BEPOATHOCTh, YMHOKEHHE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITUS, IEPEBO CIYUYaHOTO IKCIIEPUMEHTA, HAXOIUTh
BEPOSTHOCTU COOBITHI C TOMOIIIBIO MTPaBUJIa YMHOXKEHUSI, IepeBa CIIy4aliHOTO
OIbITa, UCHIOJB30BaTh POPMYITy TIOJHOM BEpOSITHOCTH, (hopmyiy balieca npu
pelIeHu! 3aa4, ONpeIesiTh HE3aBUCUMOCTh COOBITHI 10 (hOpMyIIe U 10
OpraHu3alliy CIy4alHOTO SKCIIEPUMEHTA;

MIPUMEHSITh U3YUE€HHbIE KOMOMHATOPHBIC (DOPMYIIBI JIJIsl TIEPEUUCTICHHUS DJIEMEHTOB
MHOKECTB, JIEMEHTAPHBIX COOBITHI CIIy4aifHOTO ONbITA, PEIICHUS 3a]a4 110
TEOPUH BEPOSTHOCTEM;

CBOOOTHO OTIEPUPOBATH MOHATUSAMH: OMHAPHBIN CIIyIalHBINA OTBIT (MUCTIBITAHKE),
yCIeX U HeyAaua, HE3aBUCUMBIE UCIIBITAHUS, CEPUSI UCIIBITAHUMN, HAXOAUTh
BEPOSITHOCTH COOBITUI: B CEPUU UCTIBITAHHM JI0 TIEPBOTO yCIE€Xa, B CEpUU



ucnbpITaHui bepHysuiy, B onbITe, CBSI3aHHOM CO CIIy4allHbIM BBIOOPOM M3
KOHEYHOW COBOKYITHOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: CIIydaiiHasl BEJIMUMHA, pacpe/eieHIe
BEPOSITHOCTEH, TMarpaMMa pacipeesieHus, OMHapHasi cliydaifHasi BeJIMUMHA,
reoMeTpudecKoe, ONHOMHUAILHOE pacIipe/ielieHHE.

K konity 11 kiacca oOyJaromuiicss HayquTCs:

ONEPHUPOBATH NOHATUAMU: COBMECTHOE PACIIPENICIICHUE IBYX CIIyYalHbIX BEJINYUH,
MCIT0JI30BAaTh TA0JIMIy COBMECTHOI'O PACIPEAEIICHHS IBYX CIIyYaHBIX BEIUYHH
JUISL BBIIETICHUS PACIIPEAEICHUS KaXX 10 BEJIMYMHBI, OIIPEACICHUSA HE3aBUCUMOCTH
CIIyYalHBIX BEJINYMH;

CBOOOJIHO ONEPUPOBATH MOHATUEM MATEMATUYECKOTO 0KMIAHUS CITyYailiHON
BEJIMYMHBI (pacnpeeeHus ), IPUMEHATh CBOMCTBA MATEMATHYECKOTO OXKUAAHUS
IIPU PELIEHUU 33124, BBIYUCIATH MAaTEMAaTUUECKOE OKUJAHUE OMHOMUAIIBHOTO U
r€OMETPUYECKOI0 PaCIIpEEICHUN;

CBOOOJ/IHO OIEPUPOBATh MOHATUSAMU: AUCIIEPCHS], CTAHAAPTHOE OTKIOHEHHUE
CJIIy4YallHOM BEJIMYMHBI, IPUMEHSATH CBOWCTBA JUCIEPCUU CIIYYAWHOU BEJIMYNUHBI
(pacnpenenenus) Ipy pelieHu  3a1a4, BEIYUCIISTh JUCIIEPCUIO U CTaHIapTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAIILHOTO paclpe/1eIeHUIH;

BBIUUCIIATH BBIOOPOUHBIE XapaKTEPUCTUKU 10 JAHHON BBIOOPKE U OLIEHHUBATH
XapaKTEPUCTUKHU I'€HEPATILHOM COBOKYITHOCTH JJAHHBIX MO BEIOOPOYHBIM
xapakTepucTikaM. OUEeHUBATH BEPOSATHOCTH COOBITHI U MMPOBEPSITH NPOCTEHIIINE
CTaTUCTUYECKUE TUIIOTE3BI, TOJIb3YSACh H3YYEHHBIMU PACIIPEACICHUSIMH.



TEMATHUYECKOE ITNTAHUPOBAHHUE
10 KVIACC

KoauuecTBo 4acoB 3HeKTpOHHLle
Ne n/n Haumenosanue pasnesos u Tem KonTpoJbHbIe (undpossbie)
NMPOrpaMMmblI Bcero IIpakTHuyeckue
padoThI paGoTbHI oOpa3oBaTeJIbHbIE
pecypcbl
1 DneMeHTHI TeopHuH rpados 3
5 City4aiiHbl€ OTIBITHI, CTy4YaiiHbIC 3
COOBITHSI U BEPOSITHOCTU COOBITUI
Onepanyu HaJ MHOKECTBAMU U
3 coObITusIMU. CIIO)KEHHE U YMHOKEHHE 5
BEPOSATHOCTEN. Y CIIOBHASI BEPOSITHOCTD.
HezaBucumblie coObITUS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nociie10BaTeIIbHBIX UCIIBITAHUMN.
5 Ucnbiranus bepuymm. CoydaitHblii 5
BbIOOP M3 KOHEYHON COBOKYITHOCTH
6 Crnyualinble BeTUYMHBI U pacnpenenenus 14 1
OBIIEE KOJIMYECTBO YACOB IIO 34 2 0

I[TPOI'PAMME




11 KIIACC

Kosmn4yecTBo yacos JJIeKTPOHHbIE
Ne ni/nt HaumenoBanue pa3aesioB U TeM Komrpoabubie Mpakrieckue (uu¢posbie)
NporpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI patéoTbI pecypebi
1 3aKoH OOJIBIIUX YUCET 5
2 DJIEMEHTBI MATEMATUYECKOMN 5
CTaTUCTHKHU
HernpepbiBHbBIE CiTyyaliHbIe BEJTMUYUHBI
3 (pacripenienienust), moKa3aTelbHOE U 4
HOpMaJIbHOE paclpeaeeHuUs
4 Pacnpenenenne Ilyaccona 2
5 CBs13p MEXIy CIIydallHBIMU 5
BEITMIYMHAMU
6 O06o00menue u cucremarusanus 3Hanui 11 1
OBIIEE KOJIMYECTBO YACOB T1O 34 1 0

I[TPOI PAMME




TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpaMmbl Bcero Konrpoabnpie  Ipakrueckue o0pa3oBaTesbHbIe
padoThI padoTshI pecype
MHOXECTBO 1EUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U o4 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
2 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
IEJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaunoHaibHble YpaBHEHUS
4 IToka3zarenbHas pyHkuus. I[lokasarenbHble 10 1
yYpaBHEHHS
5 Jlorapudpmuueckas QyHKIuUS. 18 1
JlorapudmMuueckue ypaBHEHHs
5 Tpuronomerpuveckre BRIpaKEHUS U 29 1
ypaBHEHHUSI
7 ITocrenoBareabHOCTH U MPOTPECCHH 10 1
8 HenpepsiBable GpyHKuu. [IponszBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 2
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHHs

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

MHOKeCTBO, ONepaly HaJl MHOYKECTBaMU
U UX CBOICTBa

Huarpammsl Ditniepa-Benna

[TpuMmeHeHue TeopeTHKo-
MHOKECTBEHHOTO armapara Jijisi peIeHust
3a/1a4y

Pamuonanshele unciaa. OOBIKHOBEHHBIC U
JIeCATUYHBIE IPpOOU, TPOLICHTHI,
OCCKOHEYHBIC MTEPUOTNICCKUE APOOH

OcHOBHBIE IIpaBUIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IpSMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

[ToHsATHS CTEpEOMETPHH: TOYKA, IPSAMas,
IUIOCKOCTh, MMPOCTPaHCTBO. OCHOBHBIE
npaBuiIa N300paKeHUS Ha PUCYHKE
IJIOCKOCTH, MapaJICIIBHBIX MPAMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
MIEPECEKAIOIIUECS MPSMast U TUIOCKOCTH;
HOJTYTIPOCTPAHCTBO

['pad, cBsa3HbI rpad, npencraBieHue
3aJauu C MOMOIIIbIO rpada

PanmonanbHble yncna. OOBIKHOBEHHBIE U
JECSITUUHbIE TPOOH, IPOLIEHTHI,
OeCKOHEUHbIEe IEPUOUYECKUE IPOOH




10.

11.

[Ipumenenue qpoOei U MPOIEHTOB IS
pelIeHus: MPUKIAIHBIX 33124
[Ipumenenne apoOeit 1 NPOIIEHTOB IS
pelIeHUs TPUKJIAIHbBIX 3a/1a4

12.

13.

14.

15.

JleicTBuTeNbHBIC YKclia. PanimonanbHbIC U
HPpALMOHATILHBIE YHCIIa

[MousTHS: NepeceKaroImecs MIOCKOCTH,
NEPECEKAIOIINECS MPSIMasi U TUIOCKOCTH;
HOJYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
HPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINX 00BEKTOB
MHororpaHHuKH, H300pakeHe
NPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOLINX 00BEKTOB

16.

17.

Crenesb (BaJIeHTHOCTb) BepuIMHbL. [1yTh B
rpade. Llenu u uKIibt

ApudmeTrnueckue onepanuu c
JENCTBUTEIBHBIMH YU CIIAMU

18.

19.

20.

Moaynp AeCTBUTEIBLHOTO YUCIIA U €T
CBOWCTBA

[IpubnuxEHHBIE BRIYUCIIEHUS, TIPaBUIIa
OKpPYTJICHUS, PUKHJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

OCHOBHBIE METOIbI PEIICHUS [ENbIX U
JIpOOHO-pallMOHATIFHBIX YPABHEHUHN U
HEPABEHCTB

21.

22.

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX




23.

24,

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
ciencTBus u3 HUX. CriocoObl 3a1aHUS
HPSAMBIX U ITIOCKOCTEH B IPOCTPAHCTBE.
O0603Ha4eHUs PSMBIX U TIOCKOCTEH

I'padsr Ha mockoctu. JlepeBo
CITy4aliHOTO 3KCIIEpUMEHTA

25.

OCHOBHBIC METOIbI PEIICHHS IIEIIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPaBCHCTB

26.

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

27.

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

28.

MHOTOYJICHBI C IEITBIMH
koaddurnmentamu. Teopema Buera

29.

30.

N300paxeHne ce4yeHn it mupamMuIbl, Kyoa
Y [IPU3MBI, KOTOPBIE IPOXOIAT Y€pe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
PAa3HbBIMH IBETaAMU

N3o06paxkenune ceueHuit nupamuibl, kyoa
Y TIPU3MBI, KOTOPBIE IPOXOAT UEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3sHBIMU [IBETAaMHU

31.

W3o0paxkeHue ceueHU MUpaMubl, Kyoa
Y NIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
pEbpa. N3o0pakeHue nepeceyeHus
MIOJIYYEHHBIX IIJIOCKOCTEM.




32.

33.
34.

35.

PackpairBanue noCTpOEHHBIX CEYEHUI
Pa3HbIMH LIBETAMHU

City4aifHble SKCTIEpUMEHTHI (OIBITHI) U
CiIy4alHbIE COOBITHS. DJIeMEHTapHbBIC
cOObITHUS (MCXOIbI)

Pewienne cucreM IMHENHBIX YPABHEHUN
Pewienne cucreM JTMHENHBIX YPABHEHUN
Marpuna cucTeMsl JIMHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCIICHUE €T0 3HAUCHUS

36.

37.

Ornpenenurtenb MaTpuIlbl 2X2, ero
FCOMETPHYCCKHUN CMBICT M CBOWCTBA;
BBIYHCIICHHE €0 3HAYEHUS

N306paxkenue ceueHuit nupamuibl, Kyoa
U TIPU3MBI, KOTOPbIE IPOXOAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU LIBETaMH

38.

Merton caenoB ajs IMMOCTPOCHUA CEeUYCHUI

39.

Mertopa cieoB Ui HOCTPOSHUS CeUEHUI.
CaolicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEMN

40.

41.

42.

BeposiTHOCTB cityqaifHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSIMU

[IpuMeHeHue onpenenuTens 1 peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

Pemenne npukIiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI




43.

44,

45,

46.

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

KonTponbHas pabota: "PannonanbHble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENHBIX YypaBHEHUN"

Merton cie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHri MPSIMbIX U
IIJIOCKOCTEMN

[TocTpoenue ceuenuii B nmupamuie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MOCTPOEHUS

47.

48.

49.

50.

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh I1aroB
HOCTPOCHHUSI

BeposiTHOCTB cllydaliHOTO COOBITHSI.
BepositTHOCTH COOBITHH B OTIBITAX C
PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH

DyHKIHUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3anmuo obpaTHble QyHKIUH.
Komnozunus ¢pyHkuit

I'paduk pynkumun. dnemeHrapHbie
npeoOpa3oBaHus rpagukoB GyHKIUN

51.

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHui Gpynkunu. Hynm pynkumn.
[IpoMexyTKH 3HaK IOCTOSTHCTBA

52.

YérHble 1 HEUETHBIE (HYHKIINU.
[Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DYHKIIMU




53.

54,

[TocTpoenue ceueHuii B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
MIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aUCh 11aroB
MIOCTPOEHUS

55.

[ToBTOpenue mianumerpun: Teopema o
IPONOPLUOHANIBHBIX oTpe3kax. [logoOue
TPEYTrOJIbHUKOB

56.

[lepeceuenue, 00beAMHEHHE MHOXKECTB U
COOBITHIA, TPOTUBOTIOJIOKHBIC COOBITHSI.
dopmyia CII0KEHHUSI BEpOSITHOCTEH

57.

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubomnrsiee n HanMeHbIIIee 3HAYCHUE
(GYHKIIMHM HA TPOMEKYTKE

58.

Jluneiinas, kBagpaTuuHas U 1poOHO-
AvHeNHas QyHKIMH

59.

60.

DeMeHTapHOe UCcCiel0BaHue U
MOCTpOeHNE TPaPUKOB STUX PYHKITUN
DJIleMEeHTapHOE HCCIIeIOBaHUE U
HOCTPOCHHE TPaPHUKOB ITUX (PYHKLUH

61.

62.

[ToBTOpenue muanumerpuu: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPHUH B CTEPEOMETPHH

KontponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

63.

B3anMHOE pacniosiokeHUe NpsIMbIX B
npoctpancTBe. CkpemmBarommecs
npsimble. [Ipu3Haky CKpemnBarOIMXcst




64.

65.

npsmbix. [lapansenbHble npsiMbie B
MIPOCTPAHCTBE

VYcinoBHas BEpOATHOCTb. Y MHOKEHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH

CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom
Hrrotona

66.

67.

68.

69.

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrerorona

Crenennast GyHKIUS C HATYPaJIbHBIM H
HeJIBIM IMoka3atesieM. E€ cBolicTBa u
rpaduk

KoHnTtponbhas padora: "CreneHnas
¢yukuus. E€ cBoiicta u rpaduk"

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH NPSIMOi1 NapaljIeIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKaILEH Ha
JTAaHHOM IpsiMOi. JIeMMa 0 nepeceueHnn
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

70.

[TapamiensHOCTB TpeX NpsiMbIX. Teopema
0 TpEX MapajuleabHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

71.

72.

73.

[TapaienpHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA apAJLJIETHHOTO
NpoeKTHpoBaHus. M300paxeHne pa3HbIxX
¢buryp B napajsiebHON NPOEKIUU
VYcnoBHas BEpOSTHOCTh. Y MHOKEHHE
BeposiTHOCTEN. DOpMyTia yCII0BHON
BEPOSITHOCTH

Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEHHU U €ro CBOKWCTBA




74.

75.

Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIIEHU U €ro CBOMCTBA
[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COJIepXKAIINX CTEIIEHU U KOPHU

76.

77.

78.

79.

[TpeoOpazoBaHys YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTEIIEHU U KOPHU

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXy NPSIMbIMHU

3aayn Ha 10KA3aTEIBCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
pacIonoKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

[ToHsTHSA: MTapaIIeNIEHOCTD IPSIMOU
IUTOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMOW M TUIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

80.

dopmyiia MOJHOK BEPOATHOCTH

81.

82.

83.

84.

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETIEHH U KOPHU

Wppaunonanbubie ypaBHeHUs.. OCHOBHbIE
METO/IbI PELIEHUS HPPALUOHAIBHBIX
ypaBHEHU U

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
METO/IbI PELIEHUS HPPALUOHAIBHBIX
ypaBHEHU U

Wppanunonansueie ypaBHeHUs. OCHOBHBIE
METO/1bI PEIICHHS UPPALOHATBHBIX
YpaBHEHUN

85.

FCOMeTpI/ILIeCKI/IC 3aJa4 Ha BBIYHMCICHUC
" A0Ka3aTcIbCTBO, CBA3aHHBIC C




86.

[apajyIeNIbHOCTBIO NPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, IPOXOAAIIETO
yepes JaHHYIO NMPSAMYIO Ha YepTexe U
MapajuIebHOTO IPYrou npsamoi. Pacuér
OTHOLLUEHUN

87.

88.

89.

[TapayienpHas MPOEKIUs, TPUMEHEHNE
JUTSI TIOCTPOCHMS CEUSHUI KyOa u
napasuienenunena. CBolcTa
napajuviejenunea u mpu3Msl

®opmyna baiieca. HezaBucumelie coObITHS

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUU
MPPALMOHAIIbHBIX YPABHEHUN

90.

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
MPPALMOHAIIBHBIX YPABHEHUN

91.

92.

PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUU
MPPALMOHAIBHBIX YPABHEHUI
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
VPPALMOHAIIBHBIX YPABHEHUM

93.

94.

[TapannensHblie minockoctu. [Ipuznaku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIECH
yepes TOUYKY, HE MPUHAIJICKAILYIO JTaHHON
MIJIOCKOCTH U CJIEJICTBUS U3 HEE

95.

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
[apaJuIEJIbHOCTH NPSAMBIX IIEPECEUCHUS
IIPU NIEPECEUEHNH JIBYX MTAPATUIEITBHBIX
IJIOCKOCTEN TpeTher

96.

KomOuHaTopHOE NpaBuiIo YMHOXKEHUS.
[TepectanoBKYU U akTOpUa




97.

CgoiicTBa 1 rpaduK KOpHs N-0il CTeTICHU
Kak (QyHKIIMH 0OpaTHOW CTEIEHH C
HaATypaJIbHbIM IOKa3aTeleM

98.

CgoiicTBa u rpaduK KOpHs N-0if CTETICHU
Kak (yHKIIMH 0OpaTHOW CTEIEHH C
HATypaJIbHbIM I1OKa3aTeleM

99.

KoHnTtponbhas padora: "CBoiicTBa
rpaduK KOpHs N-0Oif CTENEeHH.
Uppanuonanbubie ypaBHeHUs"

100.

101.

102.

103.

CreneHb C pallMOHAIBHBIM TTOKa3aTeNIeM U
eé CBOIiCTBa

CBoiicTBa mapaieNnbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapajuleNbHbIX NPSAMBIX,
3aKJIFOYCHHBIX MEXY I1apaJlIeIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHUH MPSAMON C
ABYMS TapaJJICJTIbHBIMU IIJIOCKOCTAMUA

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

104.

Yucio coueranuid. TpeyronbHuk [lackais

105.

106.

CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
eé CBOIiCTBa

CTeHeHI) C paIII/IOHaJ'II)HI)IM II0KA3aTCJIEM U
e€ CBOIICTBa

107.

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpadux

108.

109.

Hcnonb3oBanue rpaduka QyHKIUM 115
peneHusl ypaBHEHU I

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuieJenune1a




110.

111.

Brruncnenue JUIMH OTPE3KOB B Ky0Oe U
IPSIMOYTOJIBHOM MapajuiesenuIe e

[IepnieHIUKYIAPHOCTD NPAMOU U
iockocTH. [IpusHak
NEPIEHIUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

112.

®dopmyna buroma HeroToHa

113.

114.

115.

Hcnonb3oBanue rpaduka GyHKIMU 115
peueHusl ypaBHEHU I

[Tokazarenbubie ypaBHeHUss. OCHOBHbBIE
METO/IbI PEIICHUs TOKa3aTENbHbBIX
ypaBHEHU I

IToxazarenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PEIIEHUS TOKA3aTEIbHbBIX
YpaBHEHUN

116.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE
METO/IbI PEIICHHS IOKA3aTEIbHbIX
yYpaBHEHUNU

117.

118.

IlepneH AUKYIAPHOCTD MPSAMON U
mockocTy. [Ipru3nak
NEPHEHAUKYIAPHOCTH IIPSIMOMN U
IUIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IPSIMOIL, MPOXOAAIIECH
yepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYIISIPHON K IIIOCKOCTH

119.

120.

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

Konrponsnas padora : "I'padsl,
BEPOSITHOCTH, MHOXECTBA,
KOMOHMHaTOpHKa"




Kontponbnas padora: "[lokazarenpHas

121. 1
¢yukuus. [lokasarenpHble ypaBHeHuUs"

122.  Jlorapu¢wm uucna. CoiicTa jorapupma 1

123.  Jlorapu¢wm uncna. CoiicTBa Jorapupma 1

124.  Jlorapu¢wm uucna. CoiicTa jorapupma 1

125. JlecaTUUHBIE U HATYypaJIbHBIE JTOTApH(PMBbI 1

196, [TnockocTy U nepreHANKyIIpHbIE UM 1
npsIMbIe B MHOT'OI'paHHHKaX
[eprienaAuKyIAp U HAKIOHHAS.

127.  TloctpoeHue nepneHANKYIspa U3 TOUKH 1
Ha MPSIMYIO
[eprienaAuKyAp U HAKIOHHAS.

128.  TloctpoeHue nepneHAUKYIsIpa U3 TOUKH 1
Ha MPSIMYIO
buHapHBIN Cily4ailHBINA OIIBIT
(ucmbITaHue), ycrex U Heyaava.

129.  HesaBucumseie ucnbitanus. Cepus 1
HE3aBUCHMBIX UCIIBITAHUH JI0 IEPBOTO
ycrexa

130. = [lecsTHuHbIE U HATypaJIbHbIE JIOTapU(PMBI 1

131 [TpeoOpa3oBaHue BbIpAXKEHUH, 1
coJieprKalux Jorapudmbl

132, [Ipeo6pa3oBanue BbIpakeHUH, 1
coJiepKalX JorapuQmbl

133, [TpeoOpa3oBaHue BBIpAXKEHUH, 1
coJIeprKalIux Jorapudmol

134. TeopeMa 0 TpEX MepHeHANKYIApax 1
(mpsimast u oOpatHas)

135, Teopema o TpEx mepreHANKyIsIpax 1
(mpsimast 1 oOpatHas)

136. Yron Mmexay CKpenmBaromuMuCs 1

MMPAMBbIMHA




Cepust HE3aBUCUMBIX UCIIBITAHUMN J10

137.

MEepPBOTo ycrexa

138, Jlorapudmmueckas GyHKIuUs, €€ CBOHCTBA
u rpaduk

139, Jlorapudmuueckas GhyHKIHs, €€ CBOWCTBA
u rpadux

140. Hcnonp3oBanne rpaibm(a GyHKIUY 1S
pelICHUs] ypaBHCHUI

141, Hcnonn3oBanue rpaibyn(a byHKIUY 115
pelieHus: ypaBHEHHI
[Touck neprneHANKYISIPHBIX MPSMBIX C

142.  momouIBbIO MEPIEHIUKYIIPHBIX
IUIOCKOCTEH

143.  OproroHajabHOE MPOESKTUPOBAHUE
[ToctpoeHue ceueHuit Kyda, mIpU3MBIL,

144.  npaBuiIbHON NUPAMUJIBI C TOMOIIBIO
OPTOTOHAJILHON TIPOCKITUH

145, Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnynnu
Jlorapudmuueckre ypaBHEHUSI.

146. OCHOBHBIE METO/IbI PELICHUS
Jorapu(MUUECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEHUSI.

147. OcHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX ypaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

148. OcHOBHBIE METO/IbI PELIEHUS
norapu(pMHUECKUX YpaBHEHHHA

149, PaBHOCHIIbHBIE TTEPEXO/IBI B pELICHUU

JorapupMUUECKUX YpaBHEHHM




[TocTpoenue ceueHuit kyoa, MpU3MBI,

150.  mpaBMIBHOM MUPAMUABI C TOMOILBIO
OPTOTrOHAJILHOU MPOEKLINH
CuMMeTpHs B IPOCTPAHCTBE

151.  orHOocurenbHO mIockocTH. [Inockoctu
CUMMETPUI B MHOTOTPaHHHUKAX

152, [Tpu3Hak NeprneHIuKyIIPHOCTU IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

153. CrnyualiHblii BBIOOp U3 KOHEUHOU
COBOKYITHOCTH

154, PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
JOTapu(PpMHUECKUX YPaBHEHUI

155, KoHntposbhas padota: "Jlorapudpmudeckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

156, CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC
YHMCJIOBOI'O apryMeHTa

157, CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC
YHCIIOBOTO apryMeHTa

158. HpaBHJH)HLVIe MHOTOrpaHHUKHU. Pacuér
paccTOSTHUM OT TOYKHU J0 IUNIOCKOCTH

159. HpaBI/IJILHLVIe MHOTOrpaHHUKHU. Pacuér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH
CriocoObI ONyCTUTh MEPIEHAUKYIISAPHIL:

160.  cumMmeTpusi, CIBUT TOYKH 110
napajuieIbHON NPAMOU

161, [IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
3JIEKTPOHHBIX Ta0JIHII

162, ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

163, ApKcUHYC, apKKOCUHYC U apKTaHI'€HC

YHUCJIIOBOTO apryMEHTa




164.

Tpuronomerpuyeckas OKpyKHOCTb,
ONpeieTICHUE TPUTOHOMETPUUECKUX
(GyHKIIMI YUCIOBOTO apryMeHTa

165.

TpuronomeTrpuyeckas OKpyKHOCTb,
ONpeieTICHUE TPUTOHOMETPUUECKHUX
(GyHKIIMI YUCIOBOTO apryMeHTa

166.

167.

168.

Casur 1o HenapasuieJIbHON IPSMOH,
U3MEHEHUE PACCTOSHUN

KonTponbhas padota "B3aumnoe
pacHoI0KeHHE NPSAMBIX U IJIOCKOCTEH B
npocTpaHcTae”

[ToBTOpEHME: yroy Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

169.

170.

Cnyuaiinas BennuuHa. Pacnipenenenue
BeposITHOCTEH. Jlnarpamma
pacrpeneneHus

OCHOBHbBIE TPUTOHOMETPUYECKUE

bopmyIbl

171.

172.

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIbl
OCHOBHBIC TPUTOHOMETPUYECKHUE
bopmyIbl

173.

174.

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbI

[ToBTOpEHUE: yrom Mexay
CKPEIMBAOIIIUMUCS TIPSIMBIMH B
IPOCTPAHCTBE

175.

FCOMeTpI/ILIeCKI/IC MCTOAbI BBEIYMCIICHUA
yria MEXay NpAMbIMHA B MHOT'OI'PAHHUKAX




JByrpanubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B JBYTPAHHOIO yria

176.

Omnepanuu HaJ CTy4aiiHBIMU BETHYNHAMHU.
177.  Tlpumeps! pactipenenenuii. bunapaas
Cly4daiiHasl BeJIMYMHA

[IpeobpazoBanune TPUrOHOMETPUUECKUX

178. N
BBIPAKCHU I

179, Hp606pa3033aHI/Ie TPUTOHOMETPUYECKUX
BBIPpAXXCHUU

180. Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX
BBIPAKCHU I

181, [Ipeobpa3oBanue TPUrOHOMETPUUECKUX

BBIPAXKEHUI

[TepnieniuKyNIsIpHBIE MIIOCKOCTH.
182.  CoiicTBa B3aMMHO HEPICHIUKYISPHBIX
IJIOCKOCTEMN

[Tpu3Hak neprneHAnKyJISpHOCTH
IJIOCKOCTEW; TeOpeMa O NMpsMON
NIEPECEUEHMS IBYX MJIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INTIOCKOCTH

183.

[IpssMoyrobpHBIN Napajuienenunen; Kyo;
184.  u3MmepeHUs, CBOMCTBA MPSMOYTOJIBHOTO

napajuleIenuIe1a

185. I'eomeTprueckoe pacnpeeneHue.
buHOMMaNIBHOE pacnpenerncHue

186. Pemenne TPHIOHOMETPHIECKIX
YpaBHEHUN

187, Pewenne TPHTOHOMETPHIECKHIX
YpaBHEHUU

188. Pemienne TpuroHOMeTpUYECKUX

YpaBHEHUN




189.

190.

Penienne TpUroHOMETPUYECKUX
ypaBHEHUI

TeopeMa 0 1MaroHany NpsAMOYTrOJIbHOTO
napaJuleIeuIela U CIEACTBUE U3 HeE

191.

CrepeoMeTpHuuecKre U MpUKIIaHbIe
3a/1auu, CBSI3aHHBIE CO B3aUMHBIM
PacMoI0KEHUEM MPSAMBIX U MIOCKOCTH

192.

HOBTOpCHI/IeZ CKpCIIUMBAOIIHECA IIPSAMBIC,
napajiCJIbHbIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

193.

MaremaTrueckoe OXHUAaHue CITy4aiiHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JIBYX CIIy4ailHBIX BETUYHH

194.

Pemenne TpuroHOMeTpU4YECKNUX
YpaBHEHUN

195.

196.

Pemenune TpuroHoMeTpuuecKux
ypaBHEHUI
Pemienne TpuroHOMETpUYECKUX
YpaBHEHUHU

197.

KonrpomnbHas padora:
"TpUrOHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUs"

198.

199.

200.

ITapa nmapaieNbHbIX IUIOCKOCTEN Ha
CKPELIMBAIOIINXCA MPSMBIX, PACCTOSTHUE
MEXY CKPELIUBAIOIIUMUCS IIPSMBIMU B
IIPOCTHIX CUTYaLUsAX

PaccrosiHME OT TOYKM 10 TUIOCKOCTH,
PacCTOsSIHHE OT MPSIMOU JI0 IIIOCKOCTH
Brluucnenue paccTosHUN MEXy

CKPCIIUBAOINHUMUCS IMMPSAMBIMU C
IIOMOIIBIO HGpHGH}IHKy.]'IHpHOfI IIJIOCKOCTH




HeszaBucuMmeble ciydailHble BETUYUHBI.
CBoiicTBa MAaTEMATHYECKOTO OKUIAHUS.

201. .
Marematuueckoe 0xu1aHie OMHAPHOM
CIIy4ailHON BEJIMYMHbI
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHHS

202. rocjienoBareiibHocTel. Meton
MaTeMaTUYECKON MHIYKLINU
MoOHOTOHHBIE U OTpaHUYECHHbBIE

203.  mocnenoBarenbHOCTH. McTopus aHanuza
OECKOHEYHO MAaJIbIX

204.  Apudmernyeckas Mporpeccus

205. I'eomeTrpuueckas mporpeccus
TpéxrpaHHsblil yroi, HepaBeHCTBa s

006, TPEXTPAHHBIX YIIIOB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOIO yIJIa

207, DNeMEeHTHI ChEepPUIECKON TreOMETPHUH:
reo/Ie3NYeCcKre JIMHUHU Ha 3eMie

208, KOHTpOJ‘IBHE'i'H pabota "VTibl 1
paccTostHUS
Marematrnueckoe 0KHaaHue

209. | reomeTpHuyeCcKOro ¥ OMHOMHUAIBHOTO
pacnpenereHui

»10. beckoneuHno yObIBaroIIasi reoMmeTpruaecKas
porpeccust

211, Cymma 6eCKOHe:IHO yOBIBaroOIIeH
T€OMETPUUYECKON MTPOTPECCUU

512, JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Uucno e. DopMyrna CIOKHBIX MPOLEHTOB

513, JIMHENHBIN U SKCIOHEHIUABHBIN POCT.

Yucmo e. d)opMyﬂa CJIOKHBIX ITPOILICHTOB




Cucremaru3zaius 3HaHUN "MHOrOrpaHHUK

214, "
U €r0 JIEMEHTBI

215. ITupamupa. Buasl nupamup. IlpaBunibHas
nupaMua

216. [Tpusma. [IpsiMast 1 HaKIOHHAS IPU3MBIL.
[IpaBunbHas npusma

217.  Jlucmiepcus U CTaHAAPTHOE OTKIOHCHHE
Hcnonp3oBanue nporpeccun 1uist

218. peuleHns pealbHbIX 3a4a4 IPUKIaJHOIO
Xapaxkrepa

519. 'I'<0HTp0ﬂbHa>1 paOora:

[TocnenoBarenbHOCTH U porpeccun”

220.  HemnpepsiBHBIE (DYHKIIMH U UX CBOKWCTBA

291, Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIMI

229 [Tpsimoii napasuienenunen,
IPSIMOYTOJIbHBIN Mapajienenumnen, Kyo

223, Brinykiieie MHOrorpanHuku. Teopema
Olinepa
Beinykiie MHOrorpanHuku. Teopema

224. | Diinepa. [IpaBuibHbIe U TOTYIPaBUIbHbIE
MHOT'OI'PAaHHUKH

205, Jucnepcust OMHapHOU city4aiiHON
BelnM4MHbL. CBOWCTBA QUCTIEPCUU

296 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

997, CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpE3Ke

598, Meron UHTEPBAJIOB JUI PELLIECHUS
HEPaBEHCTB

299 Meroa MHTEPBAJIOB JUIs pEIIEHUS

HCPAaBCHCTB




230. | KontponpHas padota "MHoOrorpaHHuku" 1

231 [ToHsATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
IPOCTPAHCTBE

232. | CymMma BEKTOpOB 1
MaremaTH4ecKkoe OKuIaHne

233. | TMPOU3BEACHHS U TUCIIEPCUS CYMMBI 1
HE3aBUCHMBIX CIIyYailHBIX BETHMYUH

234, MeTtoa HHTEpBAIOB JJIsl pEIICHUS 1
HEPaBEHCTB

535, [IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
GyHKUUH 171 pelieHus 3a1a4

236, [TpuMeHeHnEe CBOWCTB HEMIPEPBHIBHBIX 1
GYHKIUH U1 pereHus 3a1a4

237. [lepBast u BTOpast npon3BOIHBIC GYHKIIUU 1

238. | Pa3HOCTH BEKTOpOB 1

239.  IlpaBuio mapajienenumneaa 1

240. | VYMHOXXEHHE BEKTOpa Ha YUCIIO 1

241, [TpakTuyeckas pabora ¢ HCHOIB30BAHUEM 1
AJIIEKTPOHHBIX TaOIHUIL

242, OnpeaeHeHHve, T€OMETPUUYECKUM CMBICTT 1
IPOM3BOIHON

543 Onpez[eﬂeHHf:, bu3MYECKU CMBICT 1
IIPOM3BOTHOM

544, VYpaBHeHME KacaTeIbHOU K rpaduKy 1
byHKIIUN

545, YpaBHeHUe KacaTeNbHOU K TpaduKy 1
byHKIUA
Paznoxxenue BekTopa 1o 6aszucy Tpéx

246.  BEKTOpOB, HE JISKAIIUX B OAHOM 1
IUIOCKOCTH

247. | CkanspHoe MPOU3BEACHUE 1




Brruncnenue yria Mexy BEKTOpaMu B

248. 1
POCTPAHCTBE
Jucnepcrss OMHOMHATIBHOTO

249. | pacnpenenenus. [Ipaktuueckas padoTta ¢ 1
UCTIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL

250.  Ilpou3BojHBIE 3JIEMEHTAPHBIX (PYHKIUI 1

251.  Ilpou3BoJHBIC 3JIEMEHTAPHBIX (PYHKIUI 1

259, [IpousBoiHAS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI

253, [IpousBoiHAS CyMMBI, IPOU3BEIACHHS, 1
YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI

254. | Tlpocteiimue 3a1a4u ¢ BEKTOPAMH 1

255. | Tlpocteiimme 3a1a4u ¢ BEKTOPAMH 1

256. = IlIpocteiimue 3a1a4u ¢ BEKTOPAMH 1
Kontposnbnas padora Ne2: "HcnbITanus

257. | bepnymmm. CinyJaiiHble BETHYUHBI U 1
pacrpeneneHus"

558, [TpousBoHAS CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HUIINA (HYHKITUH

259. KoHnTtponbras padora: "[IponsBogHas” 1

260. [ToBTOpenue, 06001IEHNE, 1
cucTemMarusanus 3HaHui: "YpapHenus"

261 [ToBTOpenue, o6odIIEHKE, 1
cucreMarusanus 3HaHui: "OyHkunn"

262. | Ilpocreiimue 3a1a4u ¢ BEKTOpaMH 1

263. | OO0o001eHne U cucTeMaTU3alus 3HAHUI 1

264. | OO0o0O0EeHue U cucTeMaTu3anus 3HaHUi 1

265. | OO000meHue U cucTeMaTu3anus 3HaHUi 1

266. | HrtoroBas KOHTpOJbHas paboTa 1

267. | HroroBas KOHTpOJbHas paboTa 1




[ToBTOpEHmE, 0600IICHUE,

268. 9 1
CHUCTEMATH3AIMS 3HAHHHA
269. | MHtoroBas KOHTpOJIbHAs paboTa 1
270. | HroroBas KOHTpOJIbHAs paboTa 1
271. | OO0o0O0IICHNE ¥ CHCTeMaTH3alys 3HaHUH 1
272. | O000IICHNE M CHCTeMaTH3alys 3HaHUH 1
OBLIEE KOJIMYECTBO YACOB I10 279 18

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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