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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJaJIeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JIJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUs U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJB30BAThH
0000IIeHNE ¥ KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xone u3ydyenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
WHTEPNpETAllud  TIOJYYCHHBIX  pEIIeHW#, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HaykKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeIbHOCTH, TpeOyIomed MPOJAOIKUTEIBHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTarT.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT EATCTbHOCTHBIA TPUHITUT OO yUCHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BbIJIEJICHBl  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JioTMKay. Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMUECKUE JIMHUU HW3Y4alOTCd Ha MPOTSDKEHWH JBYX JIET



oOyueHust Ha YpOBHE CpEIHETO 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ IOCTENEHHO HAChIIasiCh HOBBIMH TEMaMU U pa3fenaMu. JJaHHbIi yueOHbIH
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIBKY OOBEOUHSET B cebde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AMCLMILUIMH, TAaKMX Kak anredpa, TPUTOHOMETpUs,
MaTeMaTUYECKUN aHaIu3, TEOPHUSI MHOKECTB, MaTeMaTH4YecKas Joruka u gpyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAIbHON CHUTyalluM, NPUMEHATb 3HAHU,
NOJlyYEHHBIE TPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTEIIBHO
c(opMyJIMPOBAHHON MaTeMAaTUYECKOW 3a/ayd, a 3aTEM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JIMHUAA «YUucna M BBIYMCIECHHS 3aBEPILIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oduiero
oOpa3zoBaHusg 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAIBHBIX BBIYMCIICHHM, BKIIIOYAIOMIMX B c€0S MCHOJIb30BAHUE PA3THYHBIX
dopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBIINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YUCIIOBBIE BBbIpAXKEHUs, paboTaTh C MaTeMATUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JICMCTBUTENBHBIX  YUCET  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KakIoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKUue 3aJaud M OIEpaluu: JEeJIeHHUE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCeN, apu(pMETUUECKUE ONepaliu, a TaKkxKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCENT U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUS Pa3iMuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IWHCTBE MATEeMAaTUKH KaK HayKu U €€ poju B
MOCTPOEHUU MOJIENIEH PeallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCA 0000IIeHHE U
KOHKpETH3aIHSl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHEero oOuero oOpa3oBaHHs, MOCKOJIbKY B Ka)XIOM
paznene IIporpamMMbl IpPENyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe OoOydarouiMecss OBJAAEBAIOT PA3IMYHBIMU  METOJAAMH  PEICHUS
pallMOHANBHBIX, HPPALMOHAIBHBIX, TOKA3aTENbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
cojepkalux mapaMerpsl. llosydeHHbIE yMEHHs IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJBIINX M HAUMEHBIIUX 3HAYEHUN (YHKIUU.



Jannast copepkarenbHasi TUHUS BKIIOYAeT B ceOsl Takke GOpPMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€Ttel 1o  (Qopmynam, mpeoOpa3oBaHUs  PaLUOHAIBHBIX,
UppaIlMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUI, a TaKKe BBIPAKCHUH,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajbHENIIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AJreOpa npennaraet 3 PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHAA «DyHKIMM W TpaQuKA» TECHO
NEPEIUIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 337a€T MOCIIEIOBATENBHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTeneHHoN,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIENOBATh TMOJyUYeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUU U
HABBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHUYECKOM, Tpadudeckoi U clioBecHOW. Ero n3yuenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTHUH.

CopepxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX O0YyYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONPEAEHiATh HX HAWOONBIINE W HAUMEHbBIINE
3HAUEHHUA, BBIYUCIATH MUIOMAann (Guryp u oObEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKJIIAIHBIX, B TOM YHCIIE€ COLIMAIBHO-
PKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-TOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronyecs y3HatoT O BbIJAIOIINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IITKOJIBHOM MaTEeMAaTHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUTUIMHBL W WX TPWIOKEHUS B efauHoe 1enoe. [loaToMy BakHO maTh
BO3MOXKHOCTh OOy4YarIeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKM Kak HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHUW U CIEJOBaHHE OMNPEIACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBINIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIETEH pealbHBIX
CUTyallui, WCCIEAOBAHHUS HJTUX MOJENEeH C TOMOIIBI0 armapara aireopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCITONB3YeTCs I pelieHus MPUKIaAHBIX 3amad. [Ipu
pelIeHUN  pEealbHBbIX  NPAKTUYECKUX  3ajlad  oOydaroluecs  pa3BUBAIOT
HAOJIIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTCs B IMpoIlecce U3yUeHHs BCeX TeM y4eOHOTo Kypca «AnreOpa u Hadana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiEd 3HAHUHN U peanbHOM )KU3HU.

JlelicTBuTenpHble 4ucia. PanuoHanbHBIE W UPpAUMOHAIBHBIE YHCIA.
Apudmernueckue  omepanuu ¢ JCUCTBUTEIBHBIMH  YHCIaMd.  Moylb
JEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpnOmmk€HHbIE BHIYKMCIICHUS, PABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ uenelM nokaszarenemM. buHom Herootona. Hcnosb3oBanue
NOAXOASIIEH (POPMBI 3aMKMCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LETbIX U IPOOHO-PALIMOHATIBHBIX YPABHEHUN U
HEpaBEeHCTB. MHOroujeHsl OT OJHOM nepemMeHHOM. JleleHue MHoOroudsjieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11es1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIIUX CTENIEHU M KOPHHU.

HppauroHanbHbie ypaBHEHMUS. OcHOBHBIE METO/1bI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpUYECKUX YpaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUICHUs CHCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealbHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amganus ¢GyHKIUH. B3anmHO oOpaTHBIe (YHKIUU.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiaemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud (yukumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTM (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIllee 3HaUeHUs (DYHKI[MU Ha POMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIIEJOBaHKUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CoiicTBa U rpaduk KOpHs N-0i cTeNEeHH KaK (yHKIUHA 0OpaTHOM CTENEHH
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEICHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEILHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpuuecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMETPUYECKON
MPOrpeccru. JINHENHBIA U 3KCIOHEHIHAIBHBINA pOoCT. Huncio e. @opMyra CI0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTPEeccCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUS HEPAaBEHCTB. [IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui u
buznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBognass ~ cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa s penieHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEMAaTUYECKUX
3a]a4 U1 33/1a4 U3 Pa3IMYHbIX 00JIaCTeil HAYKU U peanbHOM KU3HU, HHTEPIPETAIUs
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEpaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne MeTonbl pelieHUs] YpaBHEHM M HepaBeHCTB. I 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havana mareMaTH4eCKOI0 aHAJIN3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEr0 3HaYEHUI HEeMPEpbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTpuuecKkuil CMbICI HHTETpasia. Beraucienne onpeaei€HHOro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00yUJaOIMIerocs Kak akTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCyKJ€HUMN, BOCIIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUMTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JNESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKK MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeNICHHUs TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(BUKAIIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U TTPOTUBOPEUHUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX WU YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BLIOUPATh HANOOJIee TOAXOSAIINN C YUETOM CaMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBATH TMIMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBJICHUSIMU, POLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKKe BBIIBUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUOB U (OPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO IMO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW HH(OpPMALINH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYHUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHaTU3a:

Yucaa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIUOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTNKEHHBIC BEIYUCIICHUS, PABUJIA OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alMCU JEHCTBUTEIHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OINEPUPOBATh MOHATUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTEIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, ICCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC
YHUCJIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JCJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y um teopemy Buera mis
peneHus 3a1ay;

CBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 g BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEHUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUUYECKUX BbIPAKEHHUI;

cBOOOJHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPEoOpa3OBaHUS
TPUTOHOMETPUUECKHUX BBIPAXKECHHI];

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJIEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHSI, YpaBHEHMWS, HEPABEHCTBA II0 YCIOBHIO 33aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBanus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYEcKUe (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTeNbHAs U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJB30BaTh Tpaduku (QYHKUUMNA JIsI  UCCIEIOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBINA POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEI0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIE (PYHKIIUU, TOUYKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a]aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIU3ay:

Yucaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAILHOE U LEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IEJIBIX YHCEJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK nHarypanbHBIX 4yucen g pelmieHus 3aAad, MPUMEHSTb alrOpUTM
EBknupa;

cBOOOZHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMIYJI0, 3aliChIBAaTh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKO (hopMe, BBITIOIHATH apu(METHIECKUE OTepaii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHUJIbHBIX TIEPEXO/JIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABECHCTB;

perarb palOHAaJIbHbIE, UppalMoHaJbHEIE, MOKa3aTeJbHEIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS PEaJIbHBIX
MPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

WCITIOJIb30BATh MPOU3BOHYIO VISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

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

WCIIOJIb30BaTh MPOU3BOJAHYIO IS HAXOXKACHUS HAWIY4IlEero pPEIICHUS B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeaAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTApHbIX (YHKIUA U BBIYUCIATH
uHTerpai no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4d, B TOM YHCIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

No HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

MHOXECTBO 1€CTBUTEIbHBIX YHUCEIL.
MHorounensl. PainoHanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU

Oynkiun u rpaguxu. CreneHHas GyHKIUS C
LIEJIBIM TI0Ka3aTeNIeM

KoauuecTBO 4acoB

Bcero

24

12

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

®denepanbHbII IOPTaA
«Poccuiickoe
00pazoBaHHE:
http://www.edu.ru
Ennnoe okHO noctyna

K 00pa30BaTEIIbHBIM
pecypcam:
http://window.edu.ru
Enunnas komnexusa
1 (ppoBBIX
00pa3oBaTeNbHBIX

pecypcos: http://school
collection.edu.ru/

MaremaTHKa B TOMOIIIb
HIKOJIBHUKY U
CTYIEHTY (TECTHI 110
Maremartuke on-line):
http://www.mathtest.ru/
OdunmanbHbIR

nH(}OpPMaIIMOHHBIN
noptan EI'D:
http://www.ege.edu.ru/




Apudmerndeckuii KOpeHb N-0¥ CTETICHHU.
WppanmonansHble ypaBHEHUS

[TokazarenpHas pynkmms. [TokazarenpHbIC
YpaBHEHUSA

Jlorapudmuueckas QpyHKIUS.
Jlorapudmuueckue ypaBHEHUS

Tpuronomerpuyeckue BeIpaXXeHUS U
ypaBHEHUS

15

10

18

22

EnuHoe okHO nocTyma
K 00pa30oBaTEeIbLHBIM
pecypcam:
http://window.edu.ru
Ennnas xoyutekuus
U (POBBIX
00pa3oBaTeNbHBIX

pecypcos: http://school
collection.edu.ru/

Ennnoe okHO noctyna
K 00pa3oBaTeIbHBIM
pecypcam:
http://window.edu.ru
Enunas komnexuusa

1 (ppoBBIX
00pa3oBaTeNbHBIX

pecypcos: http://school
collection.edu.ru/

EnuHoe okHO nocTyna
K 00pa3oBaTEeNbHBIM
pecypcam:
http://window.edu.ru
Enunas xommexknms
U (POBBIX
00pa3zoBaTeNbHBIX

pecypcos: http://school
collection.edu.ru/

Cpennsis
MaTeMaTHIecKast
MHTEPHET-IIKOIA (BCS



ITocnenoBaTenbHOCTH U IPOTPECCUH

HenpepriBabie pynkiuu. [IponsBoanas

10

20

3JeMEHTapHas
MaTeMaTHKa):
http://www.bymath.net/
MaremaTurka B

«OTKpBITOM
KOJLICIKE):
http://www.mathematics.r
u/

OdunmanbHBIT
UH(POPMALMOHHBINA
noptan EI'D:
http://www.ege.edu.ru/
®decTuBaIb

IeIarorn4ecKux uaei
«OTKPBITBIN YPOK»
(mpenonaBanue
MaTeMAaTHUKH):
http://festival.1september.
ru/arti cles/subjects/1

OdunmanbHbIf
UH(GOPMAaIMOHHBIN
nopran EI'D:
http://www.ege.edu.ru/
decTUBaIbL

MeIaroTMYeCKUX uIen
«OTKPBITBIH YPOK»
(mpenonaBanue
MaTeMaTHKH ):
http://festival.1september.

ru/arti cles/subjects/1



[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

®denepanbHbIi TOPTAI
«Poccuiickoe
o0Opa3oBaHHE»:
http://www.edu.ru
Enunoe okHo goctyma

K 00pa3oBaTEeIbLHBIM
pecypcam:
http://window.edu.ru




11 KJIACC

No HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

HccnenoBanne GyHKIHA ¢ TOMOIIIBIO
IIPOU3BOHOMN

2 IlepBooOpazHas 1 UHTETpa

Tpuronomerpruyeckue HepaBeHCTBA

I'paduku TpUrOHOMETPHUECKUX (DYHKIIUH.

KoauuecTBO 4acoB

Bcero

22

12

14

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

MaremMaTHKa B IIOMOIIb
IIKOJIBHUKY U CTYJICHTY
(TECTBI IO MaTEMaTHKE
on-line):
http://www.mathtest.ru/
OdunuanbHbII

WH(POPMAIIMOHHBIHA
nopran EI'D:
http://www.ege.edu.ru/

MaremaTrka B TOMOIIb
LIKOJIBHUKY U CTYACHTY
(TecThl IO MaTeMaTHKE
on-line):
http://www.mathtest.ru/
OdunmanbHbIi
UH(OPMAITMOHHBIN
nopran EI'O:
http://www.ege.edu.ru/

Cpennsis
MaTeMaTHYeCKast
MHTEpHET-1IKOJa (BCA
JJIeMEHTapHas
MaTeMaTuKa):
http://www.bymath.net/




HpparnmonanbHbIe, TOKa3aTSIBHBIE H
norapuMUYECKHe HEPABCHCTBA

KommniiekcHbie uuncia

HaTypaJ'ILHBIC " 1CJIbIC YHUCiia

24

10

10

Maremartuka B
«OTKpBITOM KOJIIIEIKEN:
http://www.mathematics.r
u/

Cpenusis

MaTeMaTuuecKas
WHTEPHET-IIKOJIA (BCA
3JIeMEHTapHas
MaTeMaTHKa):
http://www.bymath.net/
Maremartuka B

«OTKPBITOM KOJUICIKE»:
http://www.mathematics.r
u/

[MTopran Math.ru:
http://www.math.ru
IIx0oMBHBIM TOMONITHHK:
http://school-assistant.ru/
OdunmanbHbIi

MH(OPMAIIMOHHBIN
nopran EI'D:
http://www.ege.edu.ru
[MTopran Math.ru:
http://www.math.ru
IIx0MBHBIA ITOMOITHHK:
http://school-assistant.ru/
OdunmanbHpIf

MH(OPMALIMOHHBIN
noptan EI'D:
http://www.ege.edu.ru




CucreMsl palluOHAJIBHBIX, UPpPALUOHAJIBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUH

3amaun ¢ mapaMeTpamu

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS
3HaHUHU

12

16

16

®decTuBaIbL
eJarorndecKux uaei
«OTKpBITBIN YPOK»
(npenonaBanue
MaTeMaTHKH):
http://festival. 1september.
ru/arti cles/subjects/1

decTrBalb
eJarorndecKux uuaei
«OTKpBITBIN YPOK»
(npenogaBanue
MaTEeMaTHKH):
http://festival.1september.
ru/arti cles/subjects/1

3amauu:
http://www.problems.ru/
Marematuka

(ctipaBOuHUK (popMyIT 11O
ainredpe ¥ reoOMeTpHH,
peleHus 3a1a4 u
IPUMEPOB):
http://www.pm298.ru ET'D
110 MaTeMaTHKe,
MOJIrOTOBKA K

TECTUPOBAHUIO TIO
MaTeMAaTHKe:
http://uztest.ru/ Cait
noarotosku Kk EI'D o
MaTeMaTHKe



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

«MaremMaTrudeckue
OyaHI»:
http://schoolmathematics.
ru/ ITogroroska xk EI'D
10 MAaTEMaTUKE

(BapumanTtsl EI'D 1o
MaTeMaTHKE OHJIAMH,
TECTHI):
http://college.ru/matemati
ka/ Best MaTemaTika —

BBICIIIAsl MaTeMaTHKa,
MpUKIaaHas
MaTeMaTHKa,
MaTeMaTHYECKHE METOIbI
B DKOHOMUKE,
(¢uHaHCOBas
MaTeMaTHhKa:
http://www.allmath.ru/




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anreOpa 1 Hauajga MaTEMaTHYECKOTO aHAIKN3a, TEOMETPHSL.
I'eomeTpus, 10-11 kmaccwl/ Iloropenos A.B., AkiimoHepHOe 00111€CTBO
«3narensctBO «IIpocBemienue»

» Maremarunka: anredpa u Hadajga MaTEMaTHIECKOTO aHAIH3a, TEOMETPHS.
Anrebpa u Hayasia MaTeMaTtuueckoro ananuza. 10-11 kmaccel: 0a30BbIi U
yIiyOJIEHHBIN YPOBHU

/Amamos 1. A., Komsrun FO.M. u ap./ M: Ilpocsemenue 2017r.
['eometpusi, 10-11 knmaccel 6a30Bbiii 1 yriay0.ypoBuu / Atanacsia JI.C.,
byry3os B.®. u ap./ - 8-¢ uzn. M.

«IIpocemenuney, 2020r.

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

* Maremaruka: anredpa v Hadajga MaTEMaTHYECKOTO aHAIN3a, TeOMETPHSL.
Anre0pa u Hadana maTematudeckoro ananusa. 10-11 kmaccer: 6a30BbIii U
yIiyOJIEHHBIN YPOBHU

/Anmumos . A., Konsrun FO.M. u ap./ M: Tlpocsemenue 2017r.
['eomeTpus, 10-11 knaccel 6a30BbId U yrayoi.ypoBuu / Atanacsia JI.C.,
Bbyty3oB B.®. u np./ - 8-e uza. M.

«IIpocsemenuey, 2020r.



* 'eomerpus. Metoauueckue pekomenaanuu k YMK "I'eomerpust 10-11
kiaccel". ABtop: byry3os B.®., [Ipaconos B.B., AkuinonepHoe o0111ecTBO

"UznarensctBo "IIpocBemienue”

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* http://window.edu.ru/ DnekrponHas OndIMOTEKa y4COHUKOB U
METOAMYCCKUX

MaTepHaioB

* http://www.math.ru Marepuainsl o MaTeMaTHke B EQUHONM KOJIEKIIMK
U(PPOBBIX 00pa30BaATEIBHBIX PECYPCOB

* http://www.bymath.ne t 'azera «Maremaruka» M3naTenbckoro goma
«ITepBoe

CEHTSOPS»

* http://www.uztest.ru 3agauu o reomeTpun: HHPOPMAIIMOHHO-TIOUCKOBASI
cucTeMa

* http://www.problems.ru KomnbroTepHast MaTeMaTHKa B IIIKOJIE

* http://school.msu.ru Maremaruka. [lIkona. bynymee. Caiit yunrens
mareMatuku A.B. [lleBkuHa

* http://www.etudes.ru Maremarnyeckoe 00pa3oBaHue: IPOIILIOE U
HACTOsIIIEe.

HNHTepHeTOMOIMOTEKA IO METOIUKE TIPSO aBaHUsI MATEMAaTHKN



* http://www.exponenta.ru I[Topran Allmath.ru — Bcs maTemaTtnka B 0JHOM

MECTC

« http://www.allmath.ru ITpukinagHas MaTeMaTHKa: CIpaBOYHUK
MaTEeMaTHIECKHUX
dbopMyI1, IpUMEPHI M 33J1a41 C PEIICHUSMH
* http://math.rusolymp.ru 3agaunuk A1 MOArOTOBKH K OJIUMITHAIAM 10
MaTeMaTHKE

* http://tasks.ceemat.ru 3anumarenbpHas MareMaTika — OJIMMITHAIBI, UTPBI,
KOHKYPCBHI TI0 MaTEeMAaTHKE JIJIS IIKOJIbHUKOB
* http://www.math-on-line.com MaTemMaTnyeckue OIMMIIHAIBI IS
IIKOJHHUKOB

* http://www.olimpiada.ru Marematudeckue OJIMMIIMAIBI M OJTUMITHATHBIC

3aJa4un
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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIECHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonbKy JTOTHYECKOE MBILIUIEHUE, (POpMHUpyEeMOe MPU U3yYEeHUHN 00Yy4arOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YaCTHOCTU (PM3UUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOUUXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsoUled mnpeaMmeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHue BO3MOKHOCTU MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JJIs1 YCHEIIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMM 3aJauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3iery
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMupoBaHHE  YMEHHUS  BJIQJIETh  OCHOBHBIMM  TOHATHUAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKHA M Te€jJa BpallCeHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJAaMHU JI0Ka3aTelIbCTB U aJTOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X01€
pelIeHusl CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00O0CHOBaHMHU MaTEeMAaTHUYECKUX YTBEPKICHUN U POJIM aKCHOMAaTHKHU B MIPOBEICHUU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICpKATEIBHBIMU JIMHUAMU yueOHOTrOo Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCSI KO BCEM COJEpPKaTEJIbHBIM JHHUSAM yueOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKUX YMEHHUH paclpeiensercss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
POrpaMMBbl, pacHpe/eEHHBIM IO ToJaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIBHO, C
cOOJTIOICHHEM TIPUHITUIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydarolUXCsl, paclIupss U yriayOosss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus s auddepeHumanuu  oOydeHHUs, MOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3y4EHHE T€OMETPUHN KaK COCTaBIISIOIIEeH yueOHOoro npenMera «MareMaTukay;

HOJTOTOBUTh OOYYalOUIMXCS K MPOJOJDKEHHIO H3yYEHUSI MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 11apanneapsHOCTh MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuyiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeabHOCTh IIIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLMsI (PUTYpBI Ha MIIOCKOCTh. [lepneHaAuKyasspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, MpaBUIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TeTpasap, Kyo. IlpencraBienue
O NMPABUJIbHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKAAP U UKOCABP.

Beruncnenne 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBaHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOU 1pu3Msl. [lnomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABUJIBHOW NHPAaMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPAaBUWIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUH BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkropamMu. CKalsipHOE NIPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IUIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoniokenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKkoB. [Ipusma, BmmcaHHas B
MUJINHAP, ONMHMCAaHHas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
mIockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOI'PAaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ JacTen.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceyeHnt MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUCHUS LIUJIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJIEeI0OB, METOJI BHYTPEHHErO0 MPOEKTHUPOBAHUS, METO] MepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJ, BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopauHarel BekTopa. PasnokeHne BeKTOpa MO
6azucy. KoopauHaTHO-BEKTOPHBII METOJT IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BUKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHUss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBMKEHUM. Buabl JBWXXEHUN: TMapasuiesibHBIM MEpeHoc,
LEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IOBEJIEHUS, CBSI3aHHOTO C NMPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESITEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MIOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTepecax 3/10pOBOTo U 0e301acHoro oopasa *KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTH4eCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MTPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeIOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIS. Pa3BUTHUSL LIMBUJIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpPOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUUKAIUH,
OCHOBAHUS JiJIs1 000OIIESHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh U  NIPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEW U POTUBOPEYMH;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THUIIOB, AHATU3UPOBATh,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOAYy pELICHUS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW HH(OPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pelieHus
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBHIM, OOBACHITh MIPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelmleHHH YYeOHbIX 3a4ad, MNPUHUMATh 1€lb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax paboThl (00CykaAeHUS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJIaCCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSMHU, CBA3AHHBIMH C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHS]I MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBIL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JCUCTBUSA HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEIMYMH, TPUMEHSS U3BECTHBIE METO/IbI ITPU
pElIeHNH MaTEMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HWHTEPHPETUPOBATH HHGMOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIC MOHSATUS B
npolecce IOMCKA pelIeHUusT MaTeMaTU4ecKu  CPOpMYIHpPOBAHHON
npo0JsieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb NpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJECHUEM T'€OMETPUUYECKUX BEIUYNH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMUYECKOW U CHEepUYecKOl MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHUS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(Pephl U MITOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B chepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILNHY ), CEUEHHUS 11apa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/lay, MPEANOJararoliMX HECKOJbKO IIaroB pEHIEHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyUYECHHBIC MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON TPOOJIEMBI, MOJEIUPOBATh PEalbHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, UCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3a/lay, CBS3aHHBIE C HAXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEJINYUH,;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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pecypcos: http://school

collection .edu .ru/

[leprieHAUKYIAPHOCTH MPSMBIX U
IJIOCKOCTEN B POCTPAHCTBE

25 0

Cpennsis
MaTeMaTh4yecKas
WHTEPHET -1IKoa (BCs
JJIeMEHTapHas
MaTeMaTHKa):

http://www .bymath
.net/




S) VYTibl U paccTosTHUS

6 MHororpaHHUKH

7 BexkTops! B mpocTpaHcTBE

8 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

12

102

MaremaTrKka B
«OTKpBITOM
KoJuTeIKe»: http://www
.mathematics.ru/

OdunmanbHbIN
UH(POPMALIMOHHBIN
nopran EI'9:
http://www .ege .edu .ru
/

decTuBAIL
MeIarornuecKux uaeu
«OTKpBITBIN YPOK»
(npenonaBanue
MaTEMaTHKH):
http://festival.1september
. Tu /arti cles
/subjects/1

MareMaTuka B
MOMOILb IIKOJBbHUKY U
CTYIEHTY (TECTHI 110
Maremaruke on -line):
http://www .mathtest
ru/



11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMblI

Ne i/

KoauuecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

1 AHanutHueckas reomMeTpusd

15 1

DNEeKTpOHHBIE
WHTEPAKTHBHBIC JTOCKH
SMARTboard — HoBbIe
TEXHOJIOTUU B
00pa3oBaHUHU:

http://www
.edcommunity . ru/

[ToBTOpenue, 0600IIEHNE U
cUcTeMaTu3alus 3HaHUI

15 1

MareMmaTika B IOMOIIb
IIKOJIBHUKY U CTYJICHTY
(TecThl IO MaTeMaTHKE
on -line): http://www
.mathtest .ru /

3 OOBEM MHOTOTpaHHUKA

17 1

3amgaum: http://www
.problems .ru /
MaremaTtuka
(ctipaBOYHUK QOpMYIT
no anredpe u
TEOMETPUH, PELLIECHUS
3aJ1a4 U IPUMEPOB):
http://www .pm298.ru /
[Topran Math .ru:
http://www .math .ru




4 Tena BpameHus

[Tnomany moBepXHOCTH U 0OBEMBI

5
KPYTJIBIX TEJ
6 JBroKeHUs
7 [ToBTOpEeHuEe, 06001IeHNE 1

cHCTeMaTHu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

17

102

3amaun: http://www
.problems .ru /
MaremaTtuka
(cripaBoYHUK (hopMyTT
no anredpe u
reOMETPUH, PELICHUS
3aJ1a4 U IPUMEPOB):
http://www .pm298.ru /
ITopran Math .ru:
http://www .math .ru

[IxonpHBIN MOMOITHUK:
http://school -assistant .ru
/ TeomeTpuueckuit
noprait: http://www
.neive .by .ru
IIIxoabpHBIA TOMOIITHHUK:
http://school -assistant .ru
/ T'eomeTpuyecKuii
noprai: http://www
.neive .by .ru
IIIxoabpHEIA TOMOIITHUK:
http://school -assistant .ru
/ T'eomeTpuyecKkuii

noprait: http://www
.neive .by .ru



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Marematuka. Anre6pa u Hayajga MaTeMaTH4eckoro aHaimsa, 10 kiacc/
Mep3snsak A.I'., Homuposckuii [I.A., I[Tonaxos B.M.; nox penakuuei
[Togonsckoro B.E., O6miecTBO ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
Nznatensckuii nentp « BEHTAHA-T'PA®»; AkimonepHoe o01IecTBO
«3narensctBo «IIpocBemenue»

* Maremaruka: anredpa u Hayajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
AnreOpa u Hauana MmaTemMatudeckoro ananusa. 10-11 kmaccel: 6a30BbIif U
yrayOJeHHBIN YPOBHU

/Amamos L. A., Konsrun FO.M. u np./ M: Tlpocsemenue 2017r.
['eomeTpus, 10-11 knaccel 6a30BbIi U yrayoi.yposHu / Atanacsu JI.C.,
byty3oB B.®. u np./ - 8-e uza. M.

«IIpocemenuner, 2020r.

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

* MaTtemaTuka: anrebpa u Hadaia MaTeMaTHUECKOTO aHalln3a, TEOMETPHS.
Anrebpa v Hayasia MaTemMaTtuueckoro ananuza. 10-11 kmaccel: 0a30BbIi U
yIiyOJIEHHBIN YPOBHU

/Amamos 1. A., Komsrua FO.M. u ap./ M: IIpocsemenue 2017r.
['eometpus, 10-11 xnaccel 6a30BbIil 1 yriayon.ypoBuu / Atanacss JI.C.,

Bbyty3oB B.®. u np./ - 8-e uza. M.:



«IIpocsemenuey, 2020r.
* 'eometpus. Metoauueckue pekomenaanuu k YMK "I'eomerpust 10-11
kiaccel". ABtop: byty3os B.®., [Ipaconos B.B., AkiinonepHoe 0011ecTBo

"UznarensctBo "IIpocBemnienue”

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* http://window.edu.ru/ DnekTpoHHas OnOINOTEKA YYCOHUKOB U
METOAMYCCKUX

MaTepHaioB

* http://www.math.ru Marepuainsl o MmaTeMaTuke B EQUHOM KOJIEKIIMK
U (POBBIX 00Pa30BATEIBHBIX PECYPCOB

* http://www.bymath.ne t I'azera «Maremaruka» M3naTenbckoro goMma
«ITepBoe

CEHTSOPSD

* http://www.uztest.ru 3agauu o reomeTpun: HHPOPMAIIMOHHO-TIOUCKOBASI
cucTeMa

* http://www.problems.ru KommnsiorepHas MaTeMaTHKa B IIIKOJIE

* http://school.msu.ru Maremaruka. [lIkona. bByaymiee. Caiit yunrens
mareMatuku A.B. [lleBkuHa

« http://www.etudes.ru Marematnueckoe 00pa3oBaHue: IPOIILIOE U

HaCTOALICC.



HUnt epHeT6I/I6HI/IOTeKa 10 MCTOAMKEC NPLCIIOAaABaHNA MaTCMAaTUKHU
* http://www.exponenta.ru I[Topranx Allmath.ru — Bcs maTematnka B oHOM

MCCTC



MHHHUCTEPCTBO MPOCBEIMIEHUS POCCUICKOM ®EJEPAIIIN
MuHHCTEpPCTBO 00PAa30BAHUS, HAYKH U MOJIOJEKHON MOJTUTUKH
Kpacnonapckoro kpas

YupasJienue 00pa3oBaHusi MYHUIMIIAJIBLHOI0 00pa30BaHusi rOpox ApMaBup

MBOY - COHI No 19

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
MO yuurtenei 3aMeCTUTEIb IUPEKTOpPa  PEHICHUEM I1€IarOru4eckoro
MaTeMaTHUKHU mo YP coBeTa

Hupexrop MBOY-COL Nel9

H.I'. Anuxansx 10.B. Jlazypko
[Iporokoin Nel ot «31» oT «31» aBrycra 2023 r.
aBrycra 2023 . T.1O. Jlepepsnko
ITporoxoin Nel ot «31» aBrycra
2023 1.
PABOYASA ITPOTPAMMA

( Unentuduxarop 1835720)

yueOHbIi npeaMeT « BeposiITHOCTb M CTATHCTHKA. YTJIy0JICHHbIH YPOBEHb»

s yyamumxest 10-11 kimaccos

r. Apmasup, 2023



MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc « BeposSiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia&éHHOTro
YPOBHSI Ha YPOBHE CPEIHET0 001Iero oOpa3oBaHus. Y YeOHbIM Kypc MpeiHa3HAuYEH
st popMUPOBaHKS y OOYYAIONTUXCSl CTATUCTUYECKONW KYJIbTYpPhl M TMOHUMAHUS
PO TEOPUH BEPOSTHOCTEW KaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3YYEHUS
CIIy4ailHBIX COOBITHI, BEIMYMUH U TmpolieccoB. [Ipu n3yuenuun kypca o0oramarTcs
MPEACTaBICHUS] OOYYaIOIMIUXCA O METOJaX HCCIEAOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBAECTCS MOHUMAHHE 3HAYMMOCTU W OOIIHOCTH MATEeMaTUYECKUX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHUA.

Copnepkanve y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUM O CIyYalHBIX BEIMYMHAX W B3aUMOCBA3SAX MEXKIY
HUMH Ha BaXKHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee yOoTpeOUTEIbHBIX U OOIUX MAaTEeMaTHYECKUX MOJIEIISX, UCIIOIb3yEMBbIX
JUJIS1 ONTMCAHUS aHTPONTOMETPUYECKUX U AEMOTpapUUECKUX BETUYNH, TOTPEITHOCTEN
B Pa3JIMUHbIC PO/Ia U3MEPEHUSIX, IITUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUI U TIPOIIECCOB B OOIIECTBE. Y UeOHBIN
Kypc sBisieTcsi 0a30il 1711 OCBOEHMSI BEPOSTHOCTHO-CTATHCTUUECKHX METOJIOB,
HEOOXOIMMBIX CHEIUANCTAM HE TOJIbKO MHKEHEPHBIX CIEIIMAIBHOCTEN, HO TaKXKe
COITMAILHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKHU
B 3HAUUTEJILHOW MEpe UCIOJB3YIOT ammapar aHajlin3a OOJbIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHa OOJBIINX
yucen — (PyHIAaMEHTaJIbHOTO 3aKOHA TMPUPOJBI, HUMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUMM C yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKA» Ha YTIyOJIEHHOM YPOBHE BBIJICJICHBI OCHOBHBIC
coziepkatenbubie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTU» U «CiydaliHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YUCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpadoB U TEOPUM MHOXKECTB, HEOOXOIWMBbIC IS TOJHOLIEHHOTO OCBOEHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUEOHBIX
KYPCOB.

Coneprxanue muann «CiydaiiHble COOBITHS U BEPOSITHOCTIY CITY>KHT OCHOBOM
1. GOpPMUPOBAHUS TPEJCTABICHUN O pPAaCHpeieICeHUH BEPOSITHOCTEH MEXTY
3HAYCHUSAMHU CIy4YalHBIX BEJIMYMH. BaXKHYI0 4aCTh B 3TOM COAEPKATEILHON JTUHUU
3aHUMAeT HW3YYEHUE TEOMETPUYECKOTO M OMHOMHAIIBHOTO pAacCHpeeiCHnd |



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacnpeneNeHus MU, aKIEHTUPYIOT BHUMaHUE OOydYarollUMXCsli Ha ONMCAHUU H
U3YYEHUHU CITy4alHBIX SBJICHUN C MOMOILBI0 HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PaCIpEEeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs 0O3HAKOMHTEJIbHOE HU3YyYEHUE CBS3H
MEXIy CIy4YalHbIMM BEJIMYMHAMH W ONHMCAHME OTOM CBSA3M C ITOMOILBIO
KO3 QUIUMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH D3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO Ha YPOBHE
OCHOBHOT0 00111er0 00pa30BaHus, 1 BO MHOTOM OTIMPAIOTCS Ha CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C pacpe/IeICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUHA HOCUT pPa3BUBAIOLIMN XapakTep WU
ABJIAETCS AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH H
YIPABJICHUEM.

Ha u3ydenue yueOHOro kypca «BeposiTHOCTh U CTATUCTHKa» Ha yriyOJIE€HHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kinacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B HezemIo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbs.

CrnyualiHble SKCIIEpUMEHTHI (OTIBITHI) U CIy4YalHbIe COOBITUS. DIIEMEHTApHBIC
coObITHsl (McXo/bl). BepodarHocTh ciydailHOro coObITHsS. biu3ocTe 4YacToThl U
BEpPOSATHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSIMU.

Omnepatu HaJ COOBITUSMU: NepecedeHre, 00bEIUHEHUE, TPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna noHou BepoatHocTu. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. He3aBucumeblie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyin. CiydaiftHbil BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenue  BeposATrHocte.  Jlmarpamma
pactpenenenusa. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

11 KJIACC

CoBMecTHOE paclpeelieHHe JByX CIy4allHbIX BeIMYMH. Hes3aBucumble
CJIy4ailHble BEJIMUMHBI.

MareMatrudeckoe OXHJAaHWE CIy4alHOM BeJWYMHBI (pachpeaceHus ).
[Ipumepsl TMpUMEHEHUsT MAaTEMaTUYECKOro OXHUAAHMS (CTpaxOBaHHE, JIOTEpes).
Matematnyeckoe oxugaHue OMHAPHOW Ciay4yallHON BelIWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBbl  CIy4ailHbIX BEJIWYMH. MaTemMaTH4eCKOe  OKHUIAHUE
reOMETPUYECKOT0 1 OMHOMUATILHOTO Pacpe/IeICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHON BeMMUMHBL. MaTeMaTrudeckoe
O’KUJIaHUE MPOU3BEICHUS U IUCTIEPCUS CYMMbI HE3aBUCUMBIX CIIyYailHBIX BEJIMUYHMH.
Jucnepcuss W CTaHAAPTHOE OTKJIOHEHHWE OWMHOMHUAJIBHOIO paCHpeesICHUS.
Jlucnepcus U CTaHIapTHOE OTKIIOHEHUE T€OMETPUYECKOTO paclpeaeIICHHUS.



HepasenctBo UebOniméBa. Teopema UedniméBa. Teopema bepnymmu. 3akon
Oonpminx  uucen. BwiOopounblii  Merox — uccnepaoBaHui.  Beibopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpepbiBHBIE cilydaiiHble Beau4uHbL. [IprMeppl. @YHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOEe pacnpelneneHne M ero CBOMCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTeIbHOMY PACHpeaeIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. OyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

[locnemoBaTenbHOCTE  OJMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajiayd,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuauust 1Byx ciaydaiiHblx BenuuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIil
Kod(phunreHT Koppendanuu. Paznuune Mexay JTUHEWMHOW CBSI3bI0O U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTD U CTATUCTUKA» (YTJIYBJEHHBIIA YPOBEHB) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN HIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B APYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESITEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MIOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 0e301acHOro 0opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanu3oBbBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MTPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. Pa3BUTHUSL LIMBUJIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpPOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUHN, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KiaccUuPuKaiuy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh U  NIPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEW U POTUBOPEYMH;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrs Yy4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MIPOTHUBOpEUHEe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
10 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOLlecca, a TaKXKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3TMYHBIX THUIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYThH IIPHU PEILICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OMEpUPOBaATh MOHATUAMU: Tpad, miockuil rpad, cBsS3HBINA rpad,
nyTh B rpade, 1emnb, IUKI, JePeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUCHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, NPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJIb30BaTh JAUATrPAMMBI
Diinepa, KOOPIWHATHYIO TIPSMYIO JJIsi PEIICHUs 3a/1ad, MOJb30BaThCs (PopMyIioi
CJIO’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIyd4alHBIX COOBITUIA;



OMEPUPOBATH MOHATUSIMU: YCIIOBHASI BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYaHOTO  OJKCIEPUMEHTa, HaXOIUTh
BEPOSITHOCTH COOBITUH C TOMOIIBIO TpaBWja YMHOXEHUS, JEpeBa CIy4ailHOTO
OTbITa, HMCIOJB30BaTh (OpMyNy MOJHOW BeposiTHocTd, (opmyny baiieca mpu
pelieHnun 3a7a4, OMNpENeNsTh HE3aBUCUMOCTh COOBITHMH MO QopMysne U IO
OpraHu3aliy CIy4alHOIO SKCIIEPUMEHTA;

NPUMEHATh W3yYCHHBIE KOMOWHATOpHBIC (OPMYJIBI I TIEPEUHUCICHUS
AJIEMEHTOB MHOXECTB, JJIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  OMEPUPOBATH TMOHATUSMHU: OWHAPHBIM  CIOy4alWHBIA  ONBIT
(ucnipITaHue), ycrnex M HeyJlauya, HEe3aBUCUMBIC HUCIBITAHUS, CEpUsl UCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTU COOBITUIA: B CEpUU UCTIBITAHUI JI0 IEPBOTO ycrexa, B CEpUn
UCTIBITaHUN bepHysun, B ONbITE, CBSI3aHHOM CO CIIy4alHBIM BRIOOPOM M3 KOHEUHOMH
COBOKYITHOCTU;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydailHas BEJIMYWHA, paclpesesieHue
BEPOSITHOCTEH, JuarpamMma pacrpejerieHus, OuHapHas cliydaiiHas BeJIMYMHA,
reOMETPUYECKOe, ONHOMUAIILHOE pacIpeieliCHHE.

K koniy 11 kiacca o0yyaromuics HayquTCst:

ONEPHUPOBATH TOHITUSMU: COBMECTHOE paCIpEEICHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BAaTh TA0JIUILy COBMECTHOTO PACHpENeNICHUs JBYX CIydalHBIX
BEJIMUMH JUIS BBIJACIICHUS PACHPEACIICHUS KaXKIO0W BEIUYUHBI, OIpEeCICHUs
HE3aBHUCUMOCTH CITyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXKHJIAHUS CITydailHOM
BEITMYMHBI (pacnpeniesieHus), IPUMEHITh CBOMCTBA MAaTeMAaTUYECKOTO OXUIAHUS
MPU PEIICHUU 3aJ]1ay, BBIYUCIIATh MaTeMaTUYECKOe OXHUAaHuEe OMHOMHUATIBLHOTO U
reOMETPUYECKOTO pACTIPEICICHHI;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pacpeneneHus) NpHU PEIICHUM 3a]ay, BBIYUCIATH TUCIEPCUI0 W CTaHIapTHOE
OTKJIOHEHUE T€OMETPUYECKOr0 1 OMHOMHUAJIBHOTO PacipeaesICHUH;

BBIYUCIISITh BHIOOPOYHBIE XaPAKTEPUCTUKH T10 TaHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKN TEHEPATbHONW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepuctukaM. OIeHUBaTh BEPOSITHOCTA COOBITHI W MPOBEPSITH MPOCTEHUINNE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU pacIpeacICHUSIMU.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMartuka: anredpa 1 Hadajla MaTeMaTHYECKOTO aHaIn3a, FTeOMETPHSI.
I'eomeTpus, 10-11 kmaccwl/ Iloropenos A.B., AkiimoHepHOe 00111€CTBO
«3narenbctBo «IIpocBerieHue»

» Maremarunka: anredpa v Hadajga MaTEMaTHIECKOTO aHAIH3a, TEOMETPHS.
AnrebOpa u Havasa MaTeMaTH4IecKoro aHanm3a (B 2 dactsax), 10 kmacc/ Yacth
1:

Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: MopakoBuu A.I". u 1pyrue; noju
penakiueir Mopakosuua A.I'., O01ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTBIO

«11O1L] MHEMO3HA»

Teopus BEpOATHOCTEHN U CTATUCTHKA. DKCIIEPUMEHTAIIbHOE YU4eOHOEe mocoldue
st 10 u 11 xnaccoB o61eo0pazoBatenbHbix yupexaenut / FO. H. Tropun,

A. A. Makapos, U. P. Beicoukuii, 1. B. Smenko.

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

https://ptlab.mccme.ru/vertical

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://ptlab.mccme.ru/vertical
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