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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroniuecsi OBJIa/IeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyJupyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI hopMe.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEH/ICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYECKOro aHall3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKLUUU U PacCyXAaTh JEAYKTHUBHO, HUCIOJIb30BATh
0000IIeHNEe U KOHKpETH3aluio, a0CTparupoBaHWE W AaHAJIOTHIO0, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIllUH,
UHTEPIIPETallud  TOJYYECHHBIX  pEUICHHH, 3HAKOMSTCA C  NpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHslid Kypc 00J1aZaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Y4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomeH TMPOJOIKUTEIHPHOW KOHIIEHTpPAIMd BHUMAHUA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4eCKOIro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIENYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUUCIEHU», « DyHKIUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauana
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MaTeMaTHYeCKOro aHanusa», «MHoxecTBa © Joruka». Bce ocHOBHbIE
COZIEPKATENbHO-METOANYECKUE JMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHHUsI Ha YpOBHE CpEIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO JOTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsCh HOBBIMH TeMaMU W pazjaenamu. JaHHBIHA
y4eOHBIA KypC SIBISIETCS MHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AUCLIMIUINH, TaKHX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaIU3, TEOpUs MHOKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IIMPOKUM MATEMAaTHYECCKUM aIlapaToM, Y HUX MOCJIEeIOBaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEaTbHOM
CUTYalliH, IPUMEHATh 3HAHUS, MOJTYYCHHBIC TIPU U3YYCHUH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBepIIacT
¢dbopMHpOBaHrE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOpOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOUAIOMIMX B Ce0S MCIOJIb30BAHUE PA3IMYHBIX
dbopm 3amucu YuCiIa, YMEHUE JejaTh NPUKUIKY, BBITOJIHATH MPUOIMHKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIpAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HAaTypajbHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJoM M3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My creuupuyYecKkue 3aJaud M OINEepaluu: JeJeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, OocoOble CBOICTBa
paIMoHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECCKHUE ONEpalny, a TaKkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HA MHOMECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3jIMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MHUpPa, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKpETH3alHsl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXIOM
pasaene IlporpamMMbl MpemxyCMOTPEHO peIICHHE COOTBETCTBYIOMIMX 3a7ad. B
pe3ynpTaTe OOy4alolIUecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPH
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UCCIIEIOBAaHUH (DYHKIUH C TMOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJCHUE HauOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIUH.
JlanHas conepkaTenbHas JIMHUSA BKJIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUUN
BBIMOJHATH  pacuérel 1o  (opmyinaMm, MpeoOpa3oBaHUsS  pallMOHAIbHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TaKKe BBIPAXKECHUH,
COJEpKAIMX CTENEeHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBILUIEHUs OOy4arommxcs, GOpMUPYIOTCS HaBBIKM JE€TyKTHUBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (opMamMu, HPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
NEPeruIeTaeTCcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIHA, UX CBOICTB
U rpaduKoB, UCHIOIb30BAaHUE (DYHKUMU JUIsL pelleHus 3ahad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosblllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3iMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IONY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIpAaXKaThb 3aBUCHMOCTH MEXKIy BEIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M cioBecHO. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYTI KaK MAaTeMAaTHMYECKHUX, TaK U MPUKIAJHBIX 3aj1ad,
JOCTYITHBIX 00Yy4YarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTH U
YCKOpEHMsI TpoleccoB. JlaHHas colep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWTh HaWJIydlllee pEHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHalln3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHUECKOTO U
KPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyuwaromuecs: y3HaIT O
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BBIJIAIONTUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MATEMAaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOXKeCTBa M JIOTHKA» BKIIOYACT B
ceOsi DJIEMEHTHI TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKU. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBECIUHSIONMIMA BCE Pa3feiibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYECKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe uenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, GOPMUPYET HaBBIKK KPUTHICCKOTO MBIIIJICHUS.

B yueObHOM Kypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICTUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO armapara aireOpbl H
MaTEMaTHYECKOT0 aHajii3a, WHTEPIPETAMK TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOTr0 Kypca IIMPOKO HMCIIOJBb3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  OOydYaromIuecss  pa3BHBAIOT
HaOIOMATeIbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JestenpHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHaTU3ay.

Ha w3ydeHme yuyeOHOro Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JACCATUYHBIE IPOOH, IMPOIEHTHI,
OceckoHeuHbIe TNepuoanyeckue npodu. [IpuMeHeHue npode W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelicTBuTenpHble 4ucha. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMH  YHcCIaMH.  MoyIb
JeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkéHHBIC BHIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenp ¢ 1ensIM HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JJISI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb € palMOHAJIBHBIM IOKa3aTeleM W €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa norapu¢pma. JleciTuuHble W HATypasbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMS-CIeACTBUA. HepaBeHCTBO,
pelleHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BEIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

UpparmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHECHUM.
[IpeoOpazoBaHue BhIpaXKEHHM, COACPKANTUX JTOTAPU(MBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus

JorapuMUYECKUX YpaBHEHHI.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEMHBIX ypaBHEHHWW. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHEeHMI. OmnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHne NOCTPOEHHONW MOJEIU €
MTOMOIUIBIO MATPHUI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJEJEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad M3 pa3IuyHbIX 00JIacTeld HayKu U peabHOU
KU3HH.

DOyHKUMH U TPaPuKu

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHbIe (QYHKIHH.
Komno3zummss @yukuuii. I'papuk  yHkmmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpoMexyTku 3HaKOnocTOsSIHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
¢ysakun. IlpomexxyTku MOHOTOHHOCTHM (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHast pyHKLHS C HATypaJbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATypaJIbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckas (yHKIHHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuronomeTpruyeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX TMpoIeccax M SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana mareMaTH4eCKOr0 aHAJIN3A

ITocnepoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBaTeNLHOCTEH. MeTton
MaTeMaTUYECKON MHIYKIWU. MOHOTOHHBIE u OTrpaHUYECHHbIC
nocye0BaTebHOCTH. MICTOpUsST BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccuu. beckoHeyHo yObIBaromias
reoMmerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIbHBIN poCT. Hucno €. PopMyJia CI0KHBIX
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MpOUEHTOB. VCronp30BaHWE MNPOrpecCHU Ui PELIEHHS pPEANbHBIX 3aJad
MPUKJIAJHOTO XapaKTepa.

HempepeiBHbIe (GYyHKIIMM W WX CBOHCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumuii. CBolcTBa (QYHKIMA HEMPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEPaBEHCTB. l[IprMeHEeHne CBOWCTB HEMPEPBIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpasi mpon3BoaHbIe PyHKINMH. ONpeaeieHne, reOMEeTPHISCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHO)k€eCTBO, oOmnepaluyd HajJ MHOXKECTBAMU M HUX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUS PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 HU3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTAa, CIEICTBHE,
JI0KA3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHMUSI.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenble yncna. [[pumeHeHrne Npu3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOonbiuii oOmuit nenurtens (manee — HOJ[) m Haumensbinee ooiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkiuaa Ay pemeHus
3a/1a4 B LEJIBIX YUCIIAX.

Kowmrmnekcuple uucia. Anredpanydeckass W TPUTOHOMETpHYECKass (POPMBI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHd M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUUIECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHMH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpHUIeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PELICHHS CUCTEM M COBOKYMHOCTEW palHOHAIbHBIX,
UPpaAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YpaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHne  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3luyHbIX o0JiacTeld HayKu U peabHOU
JKA3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YIIbTAaTOB.

DyHKIUHN U TPAPUKH

I'paduk xommosunum ¢GyHkIud. ['eomerpuyueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padprueckne MeTonpl pelleHHUs YpaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a]1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHaju3a

[IpumeHeHue nMpou3BOAHON K MCCIENOBAHHUIO (DYHKIMI HA MOHOTOHHOCTH H
3KCcTpeMyMbl.  HaxoxaeHue  HamOonblIEro M HAUMEHbBLIEro  3HauY€HUM
HEMPEPbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM I HAXOXKICHUS HAWIY4dIEro pElEHUs B
NPUKIAIHBIX 3a/1adax, Uil ONPEACIEHUS CKOPOCTH M YCKOPEHUs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetotona-JIeionua.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp U
00BEMOB TEOMETPUIECKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE pEATbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIInaTbHbIX
YPaBHEHHUM.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOIIEerocs Kak akKkTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKJaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMM B COOTBETCTBUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3UecKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryispHas (u3NYecKass aKTHBHOCThH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
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Oynymelr mnpodeccnrn W Ppeann3oBBIBATH COOCTBEHHBIC JKHU3HCHHBIC TIUIAHBI,
TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HANPaBICHHOCTH;

7) KOJIOTHYeCKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYpPhl, TIOHUMAaHHUE BIIHSHUS
COIMATBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
HAa TPUMEHEHHE MATeMAaTHYeCKMX 3HAHUM JUIsl penieHus 3ajgad B 00JacTu
OKpYXalolel cpefpl, IUIAHUPOBAaHUE TMOCTYNKOB M OLEHKHM HUX BO3MOMXHBIX
MIOCJICJICTBUM IS OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, IOHUMaHUE
MaTEeMaTHYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW ACSITCIBHOCTH, JTaloB ¢
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AINMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO W HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble Jornueckue aeiicTBUA:

BBIABJIITD U XapAaKTEpU30BaTh CYIIECTBEHHBIEC INPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeJEeNeHHs MOHATUN, YCTaHABIUBATh CYUIECTBEHHbBIN MPU3HAK KIAacCU(UKAIUY,
OCHOBAaHMSI 1711 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMyIupoBaTb U NpPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUs
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JleJaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
VWHIYKTUBHBIX YMO3AaKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbIE M OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALMIO, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;
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BBEIOMpATh CMOCO0 pemeHns y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HaWOoJiee TMOAXOASAIHA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KaK HCCIIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
YCTaHABJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIFHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SBICHHUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITENIbHO (hOpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOIOJIEHUS, HUCCJIEIOBAHUS, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOLECCa, a TaKXKE BBIIBUTAThH
MPEANOJIOAKEHUS O €T0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UINTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJISl PEILLICHUS 3a]1auu;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUMIO PA3TUYHBIX BUJIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeisiMU  OOIIEHUS], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, 1aBaTh IOACHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIIAThL CBOM CYXKICHUSA C CYXIACHUAMHU APYTUX YYACTHUKOB
nuanora, oOHapy>XMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(opMyIMpOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,;
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IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEI0BAHNUS,
IIPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBHUS

Camoopranuzanms:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIbHON  pediIeKCHMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS MpoIlecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTIDKCHUSI UM HEIOCTHIKCHUS PE3YJIbTaTOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAas 1€ATEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUyIbHON
paboThl mpu pelmeHur Y4eOHbIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacmpenesTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNOBBIX Gopmax paboThl (0OCykaAeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBHINOJHATH CBOI 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOET0 BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
YY9aCTHUKAMU B3aUMOJICUCTBUSI.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce o0OydyarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMbl Y4EOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaTU3a»:

Yucaa v BBIYUCTCHUSA:
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cBOOOJHO OINEPUPOBATh MOHATUAMM: PALMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTEIIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIs PEIICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApUPMETHUECKUN KOPEHb HATypaabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHKCIa, AECITHUYHBIE U
HaTypaJbHbIE JIOTAPU(DMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCIIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YUCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSIMU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIEC YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHbIE METOJbl PEIICHUs pPALMOHAIBHBIX U JpPOOHO-
palMOHAJIBHBIX YPAaBHEHWUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATHUAMH: MHOTOYJIEH OT OJHOM INEPEMEHHOM,
MHOTOUWJIEH ¢ IedbIMH KOo3(p(dULIUMEeHTaMH, KOPHM MHOTOYJIeHa, IPUMEHAThH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUS 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONPEACINUTENb MATPUIBl 2 X 2 WU €ro TIeOMETPUYECKHH CMBICI,
MCITIOJI30BaTh CBOMICTBA ONpENEeNuTeNss 2 X 2 i BBIYMCIIEHHS €ro 3Ha4yeHus,
IIPUMEHSTh ONPENCIUTENIN Ul PELICHUs CHUCTEMBbl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIEI0BATh IMOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTPULl M ONPEIEIUTEINEH,
WHTEPIIPETUPOBATH ITOJYyUYECHHBIA PE3yJIbTaT;

UCIIONb30BaTh CBOWCTBA JIGHCTBUH C KOpPHSAMHU [UJIsl MpeoOpa3oBaHUA
BBIPAKEHNH;
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BBITIOJTHATH MPE0OPa30BaHMS YHCIIOBBIX BBIPAKEHUH, COIEPIKAIINX CTETICHH C
parroHaIbHBIM TTOKa3aTEeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB TUIS npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUppPAIMOHAIIBHBIC, MOKa3aTeJbHbIE U
JorapuMUYECKHE YPaBHEHHUS, HAXOIUTh UX PEIICHHS C TIOMOIILI0 PABHOCHUIIBLHBIX
NIEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHEI;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI JUIsl MpeoOpa3oOBaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUM;

MOJICIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDOKEHUsS, YpPAaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJICTU C UCIIOJIb30BAHUEM amapara aireOphi.

DOyHkuuu U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIMUs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJTHSTD dJIEMEHTApHBIC MPeoOpa3zoBaHus TpapuKoOB (yHKIIHIA;

CBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWMH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSAMU: UYETHBIE U HEUETHbIE (DYHKIHH,
nepuouyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
MIPOMEKYTKE;

CBOOOJHO OTNEPUPOBATH MOHATHIMH: CTENICHHAS (DYHKIMSA C HATYpaIbHBIM H
HEeabIM TIOKa3zareneM, rpapuk CTENeHHOW (YHKIMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Od CTEMEeHH Kak (yHKIMH OOpaTHOW CTENEHH C
HATYpaJIbHBIM MTOKa3aTeleM;

OTIepUPOBaTh TOHATHSAMU: JIMHEHHAs, KBaJpaTWYHAs W JIPOOHO-TMHCHHAsA
(GYHKIIUH, BBITIOJHATH 3JIEMEHTAPHOE UCCIEA0OBAaHUE U IIOCTPOCHHUE UX TPa(UKOB;

CBOOOJTHO OMEPUPOBATH TOHATUSMU: TOKAa3aTelbHAs U JorapupMudecKas
byHKIIMKA, WX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHHUI;

CBOOOJHO ONEPHPOBATH TIOHITHAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpeJICICHIE TPUTOHOMETPUIECKUX (DYHKITUNA YUCIOBOTO apTyMEHTA;

UCIIOJIB30BaTh rpaduku (YHKIMA I WCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TPHU PENICHUH 3a/1ad U3 APYTHX y4EeOHBIX MPEIMETOB W PEaTbHOMN
YKU3HH, BBIpAXKaTh (OPMYJIAMH 3aBUCUMOCTU MEXKIy BEIMYNHAMU;
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Hauyaja maTeMaTHYeCKOI0 aHAJIM3a:

CBOOOJHO OTEPHUPOBATH TOHATHIMU: apuPMeTHUecKass W TeOMEeTpUYeCcKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIAasi reOMETprUUYecKasi Mporpeccusi, TMHEUHbIA U
AKCTIOHEHITUAJILHBINA POCT, (hOpMyJia CIIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

WCIMOJIb30BaTh MPOTrPECCUM I PELICHHS PEANBHBIX 3a7ay MPUKIIATHOTO
Xapakrepa;

CBOOOJIHO OIEpHUPOBATH MOHITUSIMHU: TTOCIIEI0BATEIILHOCTh, CITIOCOOBI 3aJaHuUs
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE W OTPAHUYEHHBIC IIOCIEIOBATEIBLHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHATUSMH: HEMNPEphIBHbIE (YHKIUU, TOYKHU
paspsiBa rpaduka GyHKIMU, aCUMIITOTHI Tpadrka GyHKINH;

CBOOOJIHO OIEpHUpPOBaTh MOHATHEM: (YHKIIHMSA, HENpephiBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH MOHATUAMH: IIepBasi W BTOpas MPOU3BOIHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUMCIIATH MPOU3BOJAHBIE CYMMBI, MPOU3BECHUS, YACTHOTO U KOMIIO3UIUH
IBYX (OYHKIIUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA,

UCIIOJIb30BaTh T€OMETPUUECKUNA W (UBUYECKUM CMBICI TPOU3BOJHON JIst
pelIeHus 3a1ay.

MHo:KecTBa U JIOTHKA:

CBOOOJHO  OIEpUpPOBATh  IOHATHUSIMHU: MHOXKECTBO, OICpalldd  Haj
MHOKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PeaTbHBIX
MIPOIIECCOB U SIBJICHUH, IIPU PEIICHUH 3a]1a4 U3 JPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO OIIEPUPOBATh IOHATHSMHU: OIpEICICHUE, TeopeMa, ypaBHCHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCHUIILHEIC
YpPaBHEHHUS U HEPABEHCTRBA.

K konmy obOyuenuss B 11 kJjacce 0OydYarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE Pe3ybTaThl MO OTJEIBHBIM TeMaM pabouel MporpamMmbl yu4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOTO aHaTU3ay:

Yucjia 1 BBIYMCJICHUSA:

CBOOOJIHO OMNEPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJIO€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEJIbIX YUCEN, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypanbHbIX yucen sl pelieHus 3aa4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJHO OMEPUPOBATH IMOHSATHEM OCTaTKa IO MOYJIO, 3alHChIBAThH
HaTypaJIbHBIE YKUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS,
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CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO UM MHOXXECTBO
KOMILJIEKCHBIX YHWCEJl, MPEJCTABIATh KOMIUIEKCHBIE YHCIA B alreOpandyeckol u
TPUTOHOMETPHUUECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HpPPALMOHAIBHBIE, MOKa3aTEJIbHBIE U
Jorapu(MUUECKHE HEpPAaBEHCTBA, HAXOAUTh UX PEHICHUS C  TOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HEOO0XOIuUMble  (QOpMYJbl  JJISI  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPHUPOBATh MOHATUIMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuars palMoOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUE€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coaepKalye MOAYJIU U apaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs] YPAaBHEHUN U HEPaBEHCTB, a
TAKXK€ 3a71a4 C [MapameTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBUIO 3aJ]a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIEM C HCIOJIb30BAHUEM alllapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU IBYX (YHKIIMIA;

CTPOUTh T€OMETpUYECKHEe O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TOHITHAMHU: TpPaPUKA TPUTOHOMETPUUECKUX
(yHKmii;

OpPUMEHATh (YHKUMU JJII MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havajsa MaTeMaTH4eCKOr0 aHAJIU3A:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;
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HaXOAUTh HanOoJbllee U HAaNMEHbIIEee 3HaUCHUSI (PYHKIIMHM HEMPEPHIBHON HA
OTpE3KE;

WCIIOJB30BaTh NPOWU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlEero pEleHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUUAJIbHO-3KOHOMHYECKHX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3aJlaHHOro (Gopmynol wiu
rpaduxom;

CBOOOJHO ONEpPUPOBATh MOHATHSAMH: IE€PBOOOpa3Has, OINpeAeIEHHbIN
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH
uHTerpai no gpopmysne Herotona-JIeitonuna;

HAXOJIUTh TJIOMIATHN MIIOCKUX (QUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPAIa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA NPUMEPE
cocTaBJIeHHs MU PepeHIINaTbHBIX YPaBHEHU;

peuaTe NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKOIO H
($u3NYECKOT0 XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/IbHbIC
padoThI padoThI
pecypchl
. Poccniickasa
MHOX€ECTBO IEHCTBUTEIIBHBIX YHCEIL.
Muorouiensl. PalnoHanbHble ypaBHEHHUS 1 4 | SJICKTpOHHas HIKo/Ia
HepaBeHCTBa. CUCTEMBI IMHEUHBIX https://resh.edu.ru
ypaBHEHUH
ITopran ®UIIN —
®denepanbHbIi UHCTUTYT
Oyukuuu u rpadpuku. CreneHHass QyHKIMS C 12 | NearornaecKux
LEJIBIM [T0KAa3aTeJIEM U3MEpEHUN
http://www.fipi.ru
ITopran ®UIIN —
denepanbHbll HHCTUTYT
ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 | [e1arornieckux
HppanmonaibHble ypaBHEHUS U3MEpPEeHUI
http://www.fipi.ru
[Moka3arenbHas GyHkiws. [lokazaTeabHbIe 10 ! Poccutickas

ypaBHEHHUS

QJICKTPOHHAA IIKOJIa
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https://resh.edu.ru
bubmnoreka [IOK
5 Jlorapudmrieckas GyHKuHA. 18 1 https://urok.apkpro.ru/
Jlorapudmuueckue ypaBHEHUS
Poccuiickas
6 TpuroHoMeTprudecKrue BhIPAKEHUS U 2 1 SJICKTPOHHA IIKOJIA
YpaBHEHUS https://resh.edu.ru
ITopran ®UIIN —
®denepanbHbIi UHCTUTYT
Hearorn4ecKux
7 [TocnenoBaTeabHOCTH U IPOTPECCUM 10 1 .
U3MEpEHHI
http://www.fipi.ru
butmuorexa [JOK
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 https://urok.apkpro.ru/
Poccutickas
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 5 SJICKTpOHHAasA IIKOJIa
3HAaHUU https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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11 KIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbl

HccnenoBanne GyHKIHA ¢ TOMOIIIBIO
IIPOU3BOIHOMN

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

22 1

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Poccniickas
ANEKTPOHHAS IKOJIA

https://resh.edu.ru

[lepBooOpa3Has u uHTErpai

12 1

ITopran ®UIIN —
®denepanbHbIi UHCTUTYT
MeJIarOTMYECKUX
U3MEpPEHUN

http://www.fipi.ru

I'padyku TPUrOHOMETPUUYECKUX (PYHKIIHMA.
Tpuronomerpruyeckue HepaBeHCTBA

14 1

ITopran ®UIIN —
®denepanbHbIi UHCTUTYT
MeIarOTMYIECKUX
U3MEpEHUN

http://www.fipi.ru

I/IppaLII/IOHaJ'ILHBIC, IIOKa3aTCJIbHBIC U
JIOFapI/I(I)MI/I‘-ICCKI/IC HCpPaBCHCTBA

24 1

Poccuiickas
3JIEKTPOHHAS IITKOJIa

https://resh.edu.ru
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bubmuoreka [IOK

5 KomMmnexcHrle unciia 10 1 https://urok.apkpro.ru/
Poccuiickas
SIIEKTPOHHAS IIKOJIa
6 HarypanbHble u 11e51bIe yncia 10 1
https://resh.edu.ru
ITopran ®UIIN —
®denepanbHbIi UHCTUTYT
CucrteMbl palMOHAJIbHBIX, HPPALMOHATBHBIX T —
7 MOKa3aTEeIbHBIX U JIOrapU(PMUYECKUX 12 1 .
. U3MEpPEHUN
YpaBHEHUU
http://www.fipi.ru
butmuorexa [IOK
8 3ajauu ¢ mapameTpamMmu 16 1 https://urok.apkpro.ru/
Poccutickas
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIUs 16 ) SJICKTpOHHAsA IIKOJIa
3HAHUH https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. ATI'. MopakoBuu, II.B. CemenoB Marematuka: anrebpa U Hayana
MaTEMaTUYECKOro aHaiau3a, reoMerpusi. Anredpa ¥ Hayajga MaTeMaTH4YeCKOro
ananm3a. 10 wimacc. YdueOHUK Juisi 00111€00pa3oBaTENbHBIX OpTraHU3alUN
(6a30BbIl U yray0s€HHBIN YypoBHHU). B 24.M: MHemo3una 2019 r.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. AT'. MopakoBuy, II.B. CemenoB MaremaTuka: airedpa u Hayana
MaTeMaTUYeCKOro aHajiu3a, reoMeTpusa. AnreOpa M Hayaja MaTEMaTUYECKOTO
ananuza. 10 kmacc. YueOHMK st 0011e00pa3oBaTEIbHBIX OpraHU3alUi
(6a3oBbIii 1 yrayOnénHelil ypoBHH). B 24.M: Muemo3una 2019 r.

2. AT. Mopakosuy, II.B. CemenoB. Maremartuka. AnreOpa u Hadana
MareMarnyeckoro aHanusa. 10 knacc. ba3oBblii W yriyOJIEHHBIA YpPOBHH.
Meroaunueckoe nocodue jyist yuutens. M.: Muemosuna, 2019r.

3.B.A. I'nuzOypr Maremaruka. Anredpa 1 Hayalla MAaTEMaTHYECKOTO aHAIH3a.
10 kmacc. Kontponbubie paboTel. ba3zoBelit u yriyonenusiii yposau. GI'OC.
M.: Muemo3suHa, 2019r.

4. JI.LA. Anekcanapoa MaremaTuka. AnreOpa M Hayajla MaTEMaTUYECKOTO
ananu3a. 10 xmacc. CamocrositenbHble paboThl. ba3oBblil U yriayOJaeHHBIM
ypoBHu. ®I'OC. M.: Muemo3una, 2019r.

5. ATI. Mopakosuu, II.B. CemenoB Marematuka: anrebpa ©u Hauaia
MaTeMaTHUYeCKOIro aHaiu3a, reomeTpus. Anredpa M Hayania MaTeMaTHYEeCKOIro
ananu3a. 11 wimacc. YdeOHUK Juisi 0011€00pa30BaTEebHBIX OpraHU3aIlHil
(6a3oBbIit 1 yrayOnéuuelil ypoBHH). B 24. - M: Muemo3suna 2019 r.

6. A.I'. MopnkoBuu. Maremaruka. Anrebpa W Hadajia MaTeMaTHUYeCKOTrO
aHanuza. 11 kmacc. ba3oBbiil 1 yrinyOsieHHbIN ypoBHU. MeToauueckoe nocodue
s yanrend. M.: Muemo3suna, 2019r.

7. B.. I'mu3bypr.  Maremaruka. Anrebpa M Hayajla MaTeMaTHYECKOTO
ananu3a. 11 xmacc. KontponbHble paboThl. ba3oBblil U yriyOneHHbIA YPOBHH.
®I'OC. - M.: Muaemo3suna, 2019r.

8. JLLA. AnexcanmpoBa Marematuka. AnreOpa W Hadajga MaTeMaTHYECKOTO
aHanmza. 11 xmacc. CamocrositenbHble paboThl. ba3oBblii U yriyOiaeHHBIN
ypoBaH. ®I'OC. - M.: MHemo3una, 2019r.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickast anekTpoHHas 1mkona https://resh.edu.ru

ITopran ®UIIN — PenepanbHblil HHCTUTYT NIEJArOTHYECKUX U3MEPEHUN
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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHus, Tak Kak 00ecreyuBaeT BO3MOXKHOCTb U3YUCHHS TUCHIUILITNH
€CTECTBEHHO-HAYYHOW HAIIPABJIEHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEMOE€  TpU  HU3YYCHUU
OOy4YarOIIMMUCS TTOHSITHUIHBIX OCHOB I'€OMETPHUHU, NIPHU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHUM MPU PEIICHUH N€OMETPUUYECKHUX
3aJa4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCSL IIPU PEIIEHUH 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
(du3nUecKux 3aaau.

[{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOECIeYeHHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEIIHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKHU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

paclMpeHue MpeaCcTaBIeHUs 0 TeOMETPUN KaK 4acTH MUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHATUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn M yMEHHME HUX NPUMEHSTh, YMEHHS JIOKa3bIlBaTh TEOPEMbI M HAXOJUTh
HECTaHJapTHbHIE CIIOCOOBI PEICHUS 3a/1aY;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPAaHHHMKM M Tella BpallCHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH [OKA3aTEJIbHBIE PACCYKJCHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a7a4 U 33J1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPACHO3HABATh IMPOSBICHUS T'€OMETPUUYECKUX TOHITHI, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, UCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KAaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOYyYeHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUH  pacupenensercs He TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodyeit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamiajJiucb ~ HEOJHOKpPATHO. JTO TO3BOJISIET OpPraHU30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TMOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJTIO/ICHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIOMUXCs, PACIIUPSSL U YTITyOJIsst
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISAECT:

co3maTh  ychmoBus i auddepeHuHanuiu O0OydeHHs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oO0ecrneyuTh yriayOneHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIIAIONICH yaeOHoro npeameTa «MaremMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MATEMAaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oO1uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

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



COJEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TpsAMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECH,
NapajulelibHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapauiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: NapajuIe/IbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPIMBIX, 1APAIUIEIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajIeNIbHOIO MpOoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YIOJI
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapasuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIIEIbHBIE W IEPIECHIUKYJAPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIoJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PDaHHbIE YIJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, NOPSAMOYTOJIBHBIA — NApajUleenune]] ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamujaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOW nupaMubl. IIpaBuibHbIE MHOIOTpaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWiIbHAas NUpamMuAa, MPAaBWIbHAs TPEYrojbHas MNUpaMuia M HPaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW MOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOLIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomanp OOKOBOM NOBEPXHOCTH U IOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX HPHU3M, CHUMMETpPHUS IPABHIBHON
UpamMUIblL.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBoOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTue KOMIIaHApHBIE BEKTOpHI. [IpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3jIOKEHHHM BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTOopaM. IIpsmoyrosmpHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tesia Bpalenus

[ToHATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpameHUs:
MUINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzanmmuoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3obpaxkenue Ten
BpaIlcHUs Ha TUIOCKOCTH. Pa3BépTka muimuHapa W kKoHyca. CuMmerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIAHJPA, TUPaMUIbl U KoHyca. O0BEM I1apa U mapoBOro
CeTMEHTA.



KoMmOuHanuu Ten BpalieHUs W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, ONHUCaHHAas oOKojo ImHapa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PemieHue 3amauy Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKHUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO MW TMEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPILIHHY), CEUEHUS 1Iapa, METOAbI OCTPOCHHUS
CEUYECHMI: METOJ CJEN0B, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUS, METOJ IepeHOca
CEKYIIEH TIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy HaJx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmoyronpHas
CHUCTEMa KOOPAMHAT B IpocTpaHcTBe. KoopaunaTel BekTopa. Paznoxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OTtoOpakenus. [[BukeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBMKCHWH. Buabl JBWKCHUMN: TapauIebHBIM IEPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYyHKUMSIMA M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY M HAaCTOSILIEMY POCCHHCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYrUX HAyKaxX, TEXHOJIOTHsX, cpepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHCKOIro Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/au, PEIICHUH, pacCyXI€HU, BOCTIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iuyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTUYeCKUe 3HAaHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/IOPOBBIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOE BOCIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnrn W Ppeannu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a]1a4y MaTeMaTUYECKON HAMpPaBJICHHOCTH;

7) 3K0JI0OrHYecKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00abHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW U OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKHh Kak c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH JUJISI PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

Bba3oBble Jornueckue aeiicTBuA:

BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOUIEHMH MEXIy TMOHATUAMH, (HOpPMYIHpPOBaThH
OTIpe/ieNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTb U NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTpULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakTax, AAHHBIX, HAONIONEHUSAX M YTBEPKICHUSX, MpEeAsiaraTb KPUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JleJIaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBObI;



BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHUS, BBHIOMpATh HaWOoJiee TMOAXOAAIMA ¢ yIETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKAM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIHAI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, poIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENIbHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLEHHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IMPOILIECCA, A TaKKE BbIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIMTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJISl PEILLICHHUS 33/1a4u;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSTENIbHO
c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMH  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJayH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOIl TEMBI,
npo0yieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»XMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(opMyIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;



IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEI0BAHNUS,
MPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (QOpMaT BBICTYIUIGHHA C Y4YETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBHUS

Camoopranuzanms:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIbHON  pediIeKCHMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI U MBICIHUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BJIAJICTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HaWJICHHBIX OIMIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTIDKCHUSI UM HEIOCTHIKCHUS PE3YJIbTaTOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAas 1€ATEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboThl mpu pelmeHur Y4eOHbIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacmpenesTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBHINOJHATH CBOI 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUIM, CPOPMYIIMPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

NHNPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSMU CTEPEOMETPUM TIPU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CIECACTBUSA U3 HUX NPHU PEIICHUU
F€OMETPUYECKHX 33]1aY;
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KJIacCU(UIMPOBATh B3aMMHOE PACIOJOKEHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B MPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATH TMOHSITUAMM, CBS3aHHBIMU C yrjaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXKIY HpsIMON U
MJI0CKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (IMpU3Ma,
nupamMuza, NpsSMOYTOJIbHBIN Napaienenunen, Kyo);

KJacCUu(UIMpOBaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIS
KJ1accu(ukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSATUSAMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPaHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napajiesbHOE, LEHTPaIbHOE U OpTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOIPAHHUKOB Pa3IMYHBIMU METOJAMH, BBHITIOJHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TIOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUpaMu/ia), FTEOMETPUIECKUX TEJ C IPUMEHEeHHEM (hOPMYII;

CBOOOJIHO OINEpPUPOBATH MOHATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHUMMETPUHU
burypsr;

CBOOOJTHO OIEpPUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemaTh 3aJadyd Ha JO0Ka3aTeJbCTBO MATEMATHYECKUX OTHOIICHHN W
HaXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIPU PEIICHUH MaTEeMaTUYECKUX 3aj1ad MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

NPUMEHSTh TPOCTEHIIME TPOTrpaMMHBIC CpEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
W3BJICKaTh, MPEOOPa30oBbIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, TMPEJCTABICHHYIO Ha
yepTekax U puCyHKax;

NPUMEHSTh TOJIyYeHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJTU3UPOBaTh PEalbHbIE CUTyallUU, MPUMEHSATh U3YYCHHBIEC MOHSATUS B
mporecce IMOMCKAa  pEelIeHUusT MaTeMaTU4ecKd  CPOopMYIHpPOBAHHOMN
npoOiemMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T€OMETPHH,
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MCCIIE0BATh ITOCTPOCHHBIE MOJEIN C MCIIOIb30BAHUEM I'€OMETPUYECKHUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUYECKUX BEJINYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX J3Tamax pa3BUTHS I'E€OMETPUM Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTUSI TEXHOJIOT .

K xonmy 11 kiacca oOy4aromuics HayIuTCs:

CBOOOJHO ONEPUPOBATH IMOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHUYECKOM,
KOHUYECKOM U cdepruyeckor MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4ECHUS;

OIEepUpPOBATh MOHATUIAMHU, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoii U mapowm;

pacno3HaBaTh Tela BpamleHus (UWIMHAP, KOHYC, cepa W 1map) u
OOBSICHATH CIIOCOOBI MOIY4YEHUS TEJ BpaLCHMS,;

KJIaCCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYMHBI AJIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAIICHHUSA,
OOBEMBI U IUIOIIAIM MOBEPXHOCTEI MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEN ¢ TPUMEHEHUEM (DOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSMH, CBA3AHHBIMU C KOMOMHAIUSIMU Tell
BpallleHWsi U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUIIU TEJO
BpAIlICHUS;

BBIUUCIISATH COOTHOLICHUS MEXY IUIOMIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TET;

n300pakaTh u3ydaembie (UTYPBI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
qepTekax U PUCYHKAX;

CBOOOJTHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTNIEPAIMU HAJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOPIMHAT;
peliaTh TeOMETpUYECKHe 3a/1a4ll Ha BBIYMCIICHHUE YIJIOB MEX]Y MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHUH;
CBOOOJIHO ONEPUPOBATH TOHATUSMH, CBSI3aHHBIMM C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIlICHUS MIPH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3EPKAIbHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus MoA00us;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB WM TE€J BPAILCHHUS: CEUYCHHS LWIMHIpA
(mapasienbHO U MEPIEHIUKYISIPHO OCH), CEYeHUS KOHyca (TapaijieibHbIe
OCHOBAHUIO U TIPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYEHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYLIEH TIIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl U1l PEHICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIAaroB PEUICHUS, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

peulare 3aJa4d Ha JOKAa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUUA U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPAaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYaLlUU, [IPUMEHSTh N3YYCHHbIC
IOHATHUSI, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pealIbHBIE CHUTYAIlMd Ha SI3bIKE T€OMETPUH, UCCIEIOBATh MOCTPOECHHBIC
MOJIEJIM C HCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUS TEOMETPHUHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMsbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Poccuiickas
ANIEKTPOHHAS IIIKOJIA
1 BBenenue B crepeoMeTpurio 23 1
4 p p https://resh.edu.ru
Poccuiickas
B3anMHOe pacnonokeHue npsmsIx B
2 6 1 3JIEKTPOHHAS IIIKOJIA
MPOCTPAHCTBE
poctp https://resh.edu.ru
3 [TapannensHOCTh NPSIMBIX U INIOCKOCTEN B g
MIPOCTPAHCTBE
bubmmoreka [IOK
[TeprieHANKYASAPHOCTD MPAMBIX U
4 P vy p p 25 https://urok.apkpro.ru/
IJIOCKOCTEMN B IMMPOCTPAHCTBE
Poccuiickas
5 VYTiabl ¥ paccTosIHUA 16 1 AIIEKTPOHHAS IIIKOJIA
https://resh.edu.ru
6 MHororpanHuku 7 1
IHopran ®UIIU —
®denepalbHBIA HHCTUTYT
7 BexkTtops! B mpocTpaHcTBE 12 MeIarorn4ecKux
HU3MEPEHUI

http://www.fipi.ru
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
1 AHaIMTHYECKasi TEOMETPUS 15 1
ITopran ®UIIN —
o .
[ToBTOpEeHME, 0000IICHNE U CACPATILHBIH HHCTHTYT
2 . 15 1 [I€IarOrHYECKUX
CHUCTEMAaTH3alysI 3HAaHUHN N
HU3MEPEHUi
http://www.fipi.ru
. Poccuiickas simexTporHas
3 OO0BEM MHOTOTpaHHUKA 17 1 P
mikojia https://resh.edu.ru
Pocculickast anexkTpoHHas
4 Temna BparieHust 24 1
patll mikojia https://resh.edu.ru
ITopran ®UIIN —
.. (D ~
[Tnomany moBepXHOCTU U 0OBEMBI CACPAILHEI HHCTHTYT
5 9 1 MeAaroruaecKux
KPYTIJIBIX TEI N
HU3MEpEHUit
http://www.fipi.ru
6 JBmxeHus 5 1
ITopran ®UIIN —
o .
[ToBTOpenue, 0600IIEeHNE U CACPAILHEI HHCTHTYT
7 . 17 2 [IE€arOrHYECKUX
CHCTEMAaTH3alus 3HaHUH N
HU3MEpEHUit
http://www.fipi.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. JI.C. Atanacsan, B.®. byry3os, C.b. KagomiieB u np. Matematuka: anredpa
U Hayalla MaTeMaTU4YecKoro aHanusa, reomerpus. ['eomerpus. 10-11 kmaccol.
VYyebnuk s o0eoOpa3oBaTebHbIX OpraHu3anuii: 0a30BbId U YIITyOJIEHHBIN
ypoBau. M.: [IpocBemenne, 2019r.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. JI.C. Atanacsn, B.®. byry3os, C.b. Kagomiies u np. Marematuka: anredpa
YW Hayaja MaTeMaTH4eCcKoro aHaim3a, reomerpus. ['eomerpus. 10-11 kmaccesl.
VYyeonuk 1151 00meo0pa3oBaTebHbIX OpraHu3aluuid: 0a30BbId U YIITyOJIEHHBIN
ypoBau. M.: [IpocBemenne, 2019r.

2. Pabowas mporpamma Kypca «Marematuka: Asnrebpa u  Hayaia
MaTeMaTU4YecKoro aHaiusa. I'eomerpus» (0a30BbIi U YriIyOJIeHHBI YPOBEHB) K
npenmetHor nuHuM ydeOHukoB JI.C. Atanacsn 10-11 kmaccel. / COOpHUK

pabouux nporpamm. ['eometpus. (coct. T.A. Bypmuctposa) M.: [Ipocseiienue,
2020r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas snektponHas mkoia https://resh.edu.ru

[Topran ®UIIN — OenepanbHblii HHCTUTYT MEAArOTUYECKUX U3MEPEHUN

http://www.fipi.ru

bubmmoreka LIOK https://urok.apkpro.ru/
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I'ocynapcrBenHoe 010/1zkeTHOE 001Ie00pa3oBaTebHOE yupe:xkaenne Camapckoii ods1acTu
cpenHsisi o0meoOpasoBarTebHas mkoJa Nel r. Hegreropcka
MYHUIMNAJAbHOTO paiiona Hedgreropckuii Camapckoii od1actu

Ha 3acenanud MO 3aMECTUTENIEM MPUKA30M T10 IIKOJIE
y4uTENIe MaTeMaTUKU 1 nupekropa o YBP I'bOY COII Ne 1 r.
uH(pOpPMATUKU ['6OY COII Nel r. Hedreropcka
['6OY COII Nel Hedreropcka Ne 300-O/f ot 31.08.2023r.
r. Hedreropcka, Kopurynosoit A.B.
poTokoJT Ne | 30.08.2023r.
ot 29.08.2023r.

PABOYASA ITPOT'PAMMA

npeaMera

«BeposiTHOCTB M cTatucTHKA. 10-11 KiIacesD)

YpoBeHb 00pa3zoBaHus:  cpeaHee oOiiee oOpa3oBaHue

YpOoBEHBb IPOrpaAMMBI: yrayOJeHHbIN
Cpoku peanuzaluu: JIBa roja
CocraButens (n): Kysuenosa I'.B., Muponosa O.B.

YUHUTCIIA MAaTCMAaTUKU

Hedreropck, 2023 r.




MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTUKA» YTIYyOJIEHHOTO YPOBHS
ABJISETCSI TPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOrO0 y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeqHero oliiero oopazoBaHusi. Y4eOHBIH Kypc
npeaHazHayeH it (GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYIbTYpHI U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTEW KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA IS
U3Y4YEHUs] CIy4YalHBIX COOBITHMH, BENWYMH M TpoueccoB. IIpu u3ydeHun Kypca
o0oram@arwTcsi MpPEJCTaBlICHUS OO0YyYalolUXCs O METOJaX  HCCIIEIOBAHMS
W3MEHYMBOTO MHpPA, pPaA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMIIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUNA O CIIyYallHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpPaXx, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIEro
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONMCaHUS  AHTPONOMETPUYECKUX W JeMOorpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHBbIE pOJa H3MEPEHUSX, UIMTEIBbHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEIHATUCTaM HE TOJbKO MH)KEHEPHBIX
CHEUATbHOCTEM, HO TaKXe COLUUAJIBHBIX M ICHUXOJOTHYECKUX, MOCKOIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpE HUCIOJIb3YIOT armapaT
aHain3a OONbIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHHUMAaeT
oOCyXKJIeHHE 3aKOHa OOJBIIMX YHuCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOIIIETO MaTeMaTHIeCKyto (opMalIh3aIuio.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BepOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YUCET.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBIH KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpa@oB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuajga JJaHHOTrO y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYPCOB.

Conmepxxanne nuHuM «CryyaiiHple COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSTHOCTEH
MEK]ly 3HAUCHUSMHU CIyYailHbIX BEIUYHH. BakHYI0 4acTh B 3TOM COlEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHUAIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMU — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBSI3aHHBIE C HEMNPEPHIBHBIMU  CIIy4YalHbBIMU BEJIMYMHAMU U
pacnpeiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIyYalHBbIX SBJICHUN C MOMOIIBIO HEMpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIBHOMY PaCIIPEACICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 03HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINHCAHHE OTOH CBSI3M C MOMOIIBIO
kKod(duieHTa KOppelsiMd M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJlep>KaHMs pa3BUBAIOT TeMY «JluarpaMMbl pacCeMBaHUsI», U3YYEHHYIO Ha YPOBHE
OCHOBHOI0 00mero o0pa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH 2JIeMEHT  CcOAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCIEAOBATEIBHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha y4eOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HayKaMH, TICUXOJOTHEH U
YIPaBJICHUEM.

Ha wu3ydyenue yueOHOro kypca «BeposSTHOCTP W CTaTUCTHKa» Ha
yIiyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 gaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COJEPXKXAHUE OBYUEHUA
10 KUIACC

['pad, cBsa3HbBIN rpad, myTH B rpade: ukibl u nenu. CTeneHb (BaJICHTHOCTS)
BepnHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YaiiHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McX0/bl). BepodarHocTh ciydailHOro coObITHsS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CrnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatnuu Haj COOBITUSIMU: TepecedeHue, 00bEeIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEHM.

YcnoBHass BEPOATHOCTb. YMHOMKEHHME BEPOATHOCTEU. [lepeBo cirydalHOTO
skcniepumenTa. Gopmyna nosHoM BeposaTHocTu. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX wucnblTaHuid bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHoctel.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIy4yalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHue JByX CIIy4alHbIX BeauM4MH. HeszaBucumele
CIly4ailHble BEJIMYMHBI.

MaremaTuyeckoe OXHUAaHUE CIy4YalHOW BEJIMYMHBI (paclpe/iesieHHs]).
[Ipumepsl TpUMEHEHUsT MAaTEMaTUYECKOro OXHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematuyeckoe oxugaHue OMHAPHOW CiyyaliHON BelWuyuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBbIX BEJIMYMH. MareMaTndeckoe  OXUAaHue
reOMETPUYECKOT0 1 OMHOMUATILHOTO Pacpe/IeICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4alHOM  BEJMYMHBI
(pacnpenenenus). Jlucnepcus OMHApHOM ClydailHON BeMUMHBL. MaTeMaTrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHUCHEPCUS CYMMbI HE3aBUCUMBIX CIYYalHbBIX
BenuunH.  Jlucmepcuss W CTaHAApTHOE  OTKJIOHEHHME  OMHOMHAIBHOIO
pactipenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpeeneHus.



HepasenctBo UebOniméBa. Teopema UeOniméBa. Teopema bepuymmu. 3akon
Oonpmimx  uucen.  BwiOopounslii  Mmerox  uccnenoBaHui.  Bribopounbie
xapakTepucTuku. OIeHUBaHUE BEPOATHOCTU COOBITHS MO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TUIIOTE3 C IOMOUIBIO U3YYEHHBIX PaCIpeIeICHUN.

HenpepbiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTeIbHOMY pAaCHpEeIeHHUI0. 3a1auu, MPUBOISIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIbHOTO PACIIPEICIICHMUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH.  3agauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydaiiHblx BenuuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJWYMH. BbpIOOpOuHBIi
Kod(phuULMeHT Koppenauuu. Paznnune Mexay JUHEWHOW CBS3BI0O U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoueayp TIpaxaaHCcKoro oOuiecTBa (BbIOOPBI, ONPOCHI M JPYroe), yMEHHe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU U HA3HAYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOULICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIbHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKWe 3HAHUSA B
MHTEpecax 3710pOBOro U 06e30MmacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrt ¥ peanr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAaHHUE BIIMSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX MTPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWW IS pelieHus 3agad B 0O0JacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO AEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jornueckue aeiicTBuA:

BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOUIEHMH MEXIy THOHATUAMH, (HOpMyIHpOBaThH
OTIpe/ieNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTb U NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakTax, AAHHBIX, HAONIONEHUSAX M YTBEPKICHUSX, MpEeAsiaraTb KPUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JleJIaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;



BBEIOMpATh CMOCO0 pemeHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PCIICHUS, BBHIOMpATh HaWOoJiee TMOAXOAAIMA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOjeMy,
YCTaHABJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3ULIHAI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHNE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00bEeKTa, SIBICHMS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SABJICHUSMHU, POIECCAMU;

CaMOCTOSITENIbHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, HUCCJIEIOBAHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKXKE BBIIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIMTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJISl PEILLICHUS 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OILICHUBATH HaJIEKHOCTh uHpopManu o CaMOCTOSTEJIHLHO
c(hopMYyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOIIEHUSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXaTb CBOI TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, JAaBaTh IOSACHEHUS IO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOIl TEMBI,
npo0yieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIIAThL CBOM CYXKICHUA C CYXIACHHSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapy»XMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(opMyIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;



IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IIPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opMar BBICTYIUICHHS C Yy4€TOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBHUS

Camoopranuzanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATEIBbHON  pediieKCHMH  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTIDKCHUSI UM HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAas 1€ATEILHOCTD:

MOHUMATh M MCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaTbHOM
paboThl mTpU pelmieHuH Y4eOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesiTh
BUIBl pabOT, JOTrOBapUBaThCs, OOCYXJaTh TMPOIECC M pe3yJabTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNOBBIX GopMax paboThl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» H HWHBIC), BBINOJHATH CBOI 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYrUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOET0 BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBHUSI.

NPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJHO OINEepUpOBaTh MOHATUSAMHU: Tpad, MIOCKuid rpad, CBSI3HBIN Trpad,
nyTe B rpade, 1enb, LUK, JE€pPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4alHOTO
IKCIIEPUMEHTA;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: CIy4aWHBIM SKCIEPUMEHT (OIBIT),

clly4ailHoe COOBITHE, PJIEMEHTAPHOE ClydyailHOe COObITHE (RJIIEMEHTAPHBIN UCXO/)
9



CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUSAMY;

HaxXOJUTh U (POPMyYIUPOBATH COOBITUS: MMEPECEUCHHUE, OOBEIUHEHUE JaHHBIX
COOBITUH, COOBITHE, IMPOTHUBOIOJOKHOE JIAHHOMY, HCIIOJIb30BATh JIUArpaMMBI
Oinepa, KOOPIMHATHYIO NPSIMYIO JJI PELIEHUs 3a/1ay, MO0JIb30BaThcsa (HOpMYIIOit
CJIO’KEHUS BEPOSITHOCTEH JIJIsl BEPOSITHOCTEH IBYX U TPEX CIIy4YalHBIX COOBITUIA;

ONEPUPOBATh  NOHATUSAMM:  YCIIOBHAs  BEPOSATHOCTb,  YMHOXCHUE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIyYalHOrO HKCIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C TOMOIIbIO IpaBWJIa YMHOXEHHs, J€peBa
CIIy4allHOTO OIIbITa, MCIIOJNb30BaTh (POPMYJTY IOJHOW BEPOSITHOCTH, (POPMYIy
baiieca npu pelieHnu 3aad, ONpeaessiTh HE3aBUCUMOCTh COOBITHI TIO GopMyJIie U
10 OPTaHU3alUU CIyYaTHOTO YKCIIEPUMEHTA;

OPUMEHATh W3yYEHHblE KOMOWHATOpHBIE (QOPMYJBbl JJsl NEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJHO  ONEPUPOBATH TMOHATHSAMHU: OHWHAPHBIA  CIy4allHBIA  OMBIT
(ucbplTaHuE), yCleX M HeyJada, HE3aBUCHMbIE UCIBITAHMS, CEpUs HCIBITAaHUMH,
HaXOJWUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /10 TEPBOrO yclrexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBSI3aHHOM CO CIyYalHBIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJTHO OIEpUPOBATH MOHSTHUSAMU: Cly4yaliHas BEJIMYMHA, PACIpPEICICHUE
BEPOATHOCTEW, JauMarpaMMa pacrpeleieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpuyYecKoe, ONHOMUAIBLHOE paclpeiesieHueE.

K xoniry 11 kiacca o0y4aromuics HayquTCst:

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pAaCIpEIEICHUE IBYX CIIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPEIECICHHS ABYX CIy4YallHBIX
BEJIMYMH JUI BBIACIICHUSA PACHPENCIICHUS KaXKIOM BEIUYUHBI, OIPEICICHUS
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO OMEpPUPOBATh MOHATUEM MATEMATHUYECKOTO OXKHMIAHUS CITydailHOM
BEJIMYMHBI (pacnpeniesieHus), IPUMEHITh CBOMCTBA MAaTeMATUYECKOrO OXUIAAHUS
IpU pelIeHUH 3a7a4, BBIUUCIATh MAaTEMAaTUYECKOE OKUJaHuE OMHOMHUAIBLHOTO U
r€OMETPUYECKOT0 PaCIIpEEICHUN;

cBOOOHO ONEpPUPOBATh MOHSTHUAMHU: JTUCHEPCUS, CTAaHAAPTHOE OTKIOHEHHUE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOWCTBA IUCIEPCUU CIIyYAWHOW BEJIMYMHBI
(pactipeiesieHusi) MPU PELICHUU 3a/lad, BBIUMCIATH JUCHEPCHI0 U CTaHAApTHOE
OTKJIOHEHHE F€OMETPUUECKOT0 U OMHOMHUAIILHOTO pacpe/IeIeHHUI;

BBIUUCIISTH BHIOOPOYHBIE XaPAKTEPUCTUKU TI0 JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTePUCTHUKU TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM

10



xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, TOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUSIMH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DnemMeHTHl Teopuu rpados 3
Poccuiickas
) CrnyyaiiHble OIBITHI, CITy4aifHble COOBITHS U 3 3JIEKTPOHHAS IIKOJIa
BEPOSTHOCTH COOBITHIH (POLI)
https://resh.edu.ru/
[Topran ®UIIN —
®enepanbHbll HHCTUTYT
Ornepanuu HaJ MHOKECTBAMH U
3 coObrTusME. CIIOKEHHE M YMHOKEHHE s TIEAArOrHHECCiHX
BEPOATHOCTEMN. Y CIIOBHAS BEPOSITHOCTb. M3MEpEHUH
HeszaBucumsble coObITUS http://www.fipi.ruhttp
4 OneMeHTbl KOMOMHATOPUKH 4 1
. Poccuiickas
Cepuu nocienoBaTeNbHbIX UCIIBITAHUI.
N AJIEKTPOHHAS IIKOJIa
5 Ucneitanus bepuymin. Ciayyaitasiit BBIOOp 5 (POII)
13 KOHEYHON COBOKYITHOCTHU
i https://resh.edu.ru/
6 CityqaiiHble BEIMYUHBI M paCIpeIeIICHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
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https://resh.edu.ru/
http://www.fipi.ru/
https://resh.edu.ru/

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m KonTposbHbie
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypcsl
1 3aK0H OOJIBIITNX YUCET 5
Poccuiickas
N 3JICKTPOHHAS IIKOJIA
2 DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKH 6
(POILI)
https://resh.edu.ru/
ITopran ®UIIN —
®denepanbHbli HHCTUTYT
HenpepsiBHBIE ClTydaliHbIE BETMYHHBI
IICaarorn4cCKux
3 (pactipeenienusi), oKa3aTesIbHOE U 4 .
HU3MCPCHUUN
HOPMaJIbHOE pacnpeeneHus
http://www.fipi.ru
ITopran ®UIIN —
®denepanbHblil HHCTUTYT
neaarorut4CCKux
4 Pacnpenenenue Ilyaccona 2 .
HU3MCPCHUUN
http:/www.fipi.ruhttp
5 CBs13b MEXy CIIy4allHBIMHU BEJTMYHHAMU 6
Poccuiickas
6 O0o01IeHre U cucTeMaTu3alus 3HaHU| 11 1

OJICKTPOHHAA IIKOJIa
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https://resh.edu.ru/
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(PBILI)
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1.AI'. Mopakosuu, II.B. CemenoB Marematuka: anrebpa W Hayajia
MaTEMaTUYECKOro aHaiau3a, reoMerpusi. Anredpa ¥ Hayajga MaTeMaTH4YeCKOro
ananu3a. 10 wiacc. YueOHUK Juisi 0011€00pa3oBaTeNIbHBIX OpraHU3aIuii
(6a30BbIl U yray0s€HHBIN YypoBHHU). B 24.M: MHemo3una 2019 r.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1.ATI'. MopakoBuu, II.B. CemenoB MaremaTuka: airedpa u Hayana
MaTeMaTUYECKOro aHajau3a, reoMerpusa. AnreOpa M Hadaja MaTEMaTUYECKOTO
ananuza. 10 kmacc. YueOHMK st 00mIeoOpa3oBaTEIbHBIX OpTraHU3alMMA
(6a3oBbIii 1 yrayOnénHelil ypoBaH). B 24.M: Muemosuna 2019 r.

2. AT. Mopakosuy, II.B. CemenoB. Maremartuka. AnreOpa u Hadana
MareMarnyeckoro aHanusa. 10 knacc. ba3oBblii W yriyOJIEHHBIA YpPOBHH.
Meroanueckoe nocodue st yuutens. M.: Muemosuna, 2019r.

3.B.. I'muz0ypr Maremartuka. Anre6pa 1 Hayajla MaTeMaTUYECKOTO aHAIH3a.
10 kmacc. Kontponbubie paboTel. ba3zoBelit u yriny6nenusiii ypoBau. GI'OC.
M.: Muemo3suHa, 2019r.

4. JI.LA. Anekcanapoa MaremaTuka. AnreOpa ¥ Hadyajla MaTEeMaTHYECKOTO
ananu3a. 10 xmacc. CamocrositenbHble paboThl. ba3oBblil U yriayOJaeHHBIM
ypoBHu. PI'OC. M.: MHemo3una, 2019r.

5. ATI. Mopakosuu, II.B. CemenoB Marematuka: anrebpa ©u Hauaia
MaTeMaTHUYeCKOIro aHaiu3a, reomMeTpus. Anredpa M Hayala MaTeMaTH4YEeCKOIro
ananmu3a. 11 wimacc. YdueOHUK Juisi 0011€00pa30BaTeNIbHBIX OpraHU3aIlHid
(6a30BbIit 1 yrayOnéuuelil ypoBHH). B 24. - M: Muemo3suna 2019 r.

6. A.I'. MopnkoBuu. Marematuka. Anrebpa W HadajJla MaTeMaTHUYeCKOTO
aHanuza. 11 kiacc. ba3oBbiil 1 yrinyOsieHHbIN ypoBHU. MeToauueckoe nmocodue
s yunrend. M.: Muemo3suna, 2019r.

7. B.. I'mu3bypr.  Maremaruka. Anrebpa M Hayajla MaTeMaTHYECKOTO
ananu3a. 11 xnacc. KontposbHbie paboThl. ba3oBblii U yriyOneHHbI YPOBHHU.
®I'OC. - M.: Muaemo3suna, 2019r.

8. JLLA. AnexcanmpoBa Marematuka. AnreOpa W Hadajga MaTeMaTHUYECKOTO
aHanmuza. 11 xmacc. CamocrositenbHble paboThl. ba3oBblii U yriyOiaeHHBIN
ypoBHu. ®I'OC. - M.: Muemo3una, 2019r.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickast anekTpoHHas 1mkosna https://resh.edu.ru

ITopran ®UIIN — PenepanbHblil HHCTUTYT NIEJArOTHYECKUX U3MEPEHUN

http://www.fipi.ru

bu6moreka I{OK https://urok.apkpro.ru/
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