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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Asredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3zoBaHMS,
MOCKOJIBKY, C OJHOW CTOpPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIBHYIO 0a3y Is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTHYECKOE M aOCTPaKTHOE MBIIUIEHUE O0y4arolUXcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTUX
JUCIMIUIMH. B paMkax paHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OopMyIHpyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IecKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCH/ICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHalli3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueOHOro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHalM3a» 00ydYaroIIuecs IMOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIPETAllUd  TOJYYEHHBIX  pPEUICHUM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbli Kypc 007anaeT 3HAYUTEIHHBIM BOCHUTATENBHBIM ITOTEHIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CIoCOOCTBYIOIIUI
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTEbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKN 00y4eHHS anredpe 1 HadajaaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B ctpykType yuebHOro Kypca «Anredpa u Hayajia MaTeMaTHUYE€CKOTO aHaTTN3a
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00y4eHMs Ha ypOBHE CpeIHEro o01ero oopa3oBaHusl, ECTECTBEHHO JIOTOIHSS APYT
Jpyra ¥ IOCTENEHHO HACHIIIAasiCh HOBBIMH TeMaMu U pasfenamu. JlaHHbIi yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOMHSET B ce0de coaepKaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKasi JIOruka u npyrue. [1o
Mepe TOro Kak oOyyaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATUYECKUM
anmapaToM, y HUX MOCJEI0BAaTEIIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CHUTYyallud, INPUMEHATH 3HaHUS,
NOJly4YEHHBIE MpPU H3YYEHHHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSTENIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTEM HUHTEPIPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOoMYeCKas: JIUHMS «UKcia U BBIYMCICHUS) 3aBEpILACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o01ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCICHHM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUClIa, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXXEHHs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsT MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKUCEN  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hhceld. B  KaXaoM M3 3THX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleio,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNIbHBIX M UpPPaMOHATIBHBIX YKCEN, apu(pMETUUECKHE ONepaliu, a TaKkxke
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSMHM UX MPUMEHEHUS I PEIICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi peaCTaBICHUE O €IUHCTBE MATeMAaTUKH KaK HayKd U €€ pojH B
NOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE |
KOHKpETHU3aIusl.

JIuaust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpaMMbl IpPENyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesynbraTte OoOydarolmuecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
palMOHAIbHBIX, HUPPALUOHAIbHBIX, IOKA3aTEJIbHBIX, JIOTAapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,

e

O

CO%:%%&I‘PAIEHI}T Ra%%hﬁeggﬁl. [onmyueHHble yMEHMS MIMPOKO HCIONL3YIOTCA MHpH
g R HRAPBAH {0 IOMOIIBIO IPOU3BOAHOM, MPH PEIIEHUU TPUKIATHBIX

Ceprnourar 0E4 SR EL AT HE - HAX QU gy e HauQOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKIIHU.

LewcteuteneH ¢ 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

]




JlanHas copepxatenbHas JIMHUSA BKIIIOYAeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHAS «DyHKIMM W Tpa@UKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBHOCTh U3YUEHUS MaTepuania. 3ydeHue CTerneHHOoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
NPEAMETOB U PEATIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosibllIOE BHUMaHUE
yaensercs (GOPMUPOBAHHIO YMEHUS BbIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3TUYHBIMA BEIMYMHAMH, MCCIIEOBATh TMOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojiepkaTeIbHON JIMHUM HAIIEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMHU B Pa3IUYHON
dbopme: aHaTUTHYECKOM, Tpadudeckor U ciioBecHOM. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MaTeMaTUYeCKHX, TaK U MPUKIAJAHBIX 3a/ad,
JIOCTYITHBIX OOYYalomMMCs, TaK KaK y HUX TOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITHE
3HAYEHHUS, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepikarefnbHasl JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAWITYUIIIEE PEIICHUE B IPUKIIAHBIX, B TOM YHCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 33/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOIMYECKOT0 U KPEeaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. O0yyaronmecs y3HatoT O BBIJAIOLIIXCS
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CopeprxkatenbHO-METOIMYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC MTKOIHHOM MaTEeMaTHKN
U TIpe/yIaraloT HamOosee YHUBEPCAIBHBIA S3BIK, OOBECTUHSIONMN BCE Pa3Iaeiibl
MaTeMaTHKd H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HBbIE MaTEeMAaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH W WCIIOJIb30BaTh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeyeT TpU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE OMNPENEIEHHBIM
IpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOTO aHAIHM3a
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa37eiioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEAbHbIX  MPAKTHYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B IpoIlecce U3yUeHHs BCceX TeM y4eOHOTo Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHaTTU3ay.

Ha w3ydenune yueOHOTO Kypca «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3a» otBoauTtcs 272 vaca: B 10 knmacce — 136 vacoB (4 vaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).
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COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble Mepuoguueckue apodu. [Ipumenenune npoOGeil M NMPOLEHTOB s
pelIeHus IPUKIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpaciiell 3HAHUWU U PEaNbHOW KU3HH.

JlelictBuTenpHble yucia. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckue onepanuu ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JNEHCTBUTENLHOTO Ynciaa U ero cBoictBa. [IpubnmxEHHbIE BBIUMCICHUS, TPaBUIIA
OKPYIJICHHMSI, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszareneMmM. buHoM Hprotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PEIICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeCTAaBICHUS JTaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypajIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. JleciTUuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHMs-CIeICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LIEJBIX U APOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM NepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BRIPAXKEHUN, COJEPKAIINX CTEIEHN U KOPHH.

WppanronanbHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.
[Tpeobpa3zoBaHue BbIpaX)EHHM, CONEPIKALIUX JOrapu(MBbI.
HUS. OcCHOBHBIE METO/IbI pelieHus
O ) ﬁg;’rdﬁ%dj@& AHenuii.
an OHHOM NOANMUCLIO
CHOBHbIC TPUTOHOMETPHUECKHUE bopMyIbI. ITpeoOpazoBanue
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Pemienne cucreM JIMHEMHBIX ypaBHEHHMW. Marpuua CuCTEMBbl JIMHEHHBIX
ypaBHeHU. OnpeaenuTens MaTPUILbl 2X2, ero TEOMETPUUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JAJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIagHBIX 3aJad C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTpHIL
Y OIIPENICIIUTEIICH.

[TocTtpoeHne MaTeMaTUYECKHUX MOJENEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPAaBEHCTB K PELICHUIO
MaTeMaTUYECKHX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUuKH

@®yHKusA, crnocodbl 3amaHus (QyHkouu. B3auMHO o00patHble (QYyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yukumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MHUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJIOBaHHE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U LEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHS n-0i CTENEeHU KaK GyHKIMKU 0OpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudpmuyeckas (yHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHus ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpOLECCaX M SBICHUSX.
['paduku peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENBLHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIUHU. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIE0BATEIILHOCTH.
HcTopusi BOZHMKHOBEHHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHaiu3a OeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yoObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
IIPOrpecCchui. JINHENHBIN U SKCIIOHEHIMAIBHBIN poCcT. Yncio e. Popmyiia CI0KHBIX
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HenpepeiBHble QyHKIMM ¥ HX cBoOWcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenesne, reOMeTpUIeCKUi 1
busznyecKkuit CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[TpousBogubie  snmemeHTapHbiXx  ¢yHkiuil.  [IpousBogHass  cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, Olepali¥ HaJ MHOXKECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PEIIEHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CJIEICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yuci1a ¥ BBIYUCTICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [[puMenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

CUCTEM UM COBOKYIHOCTEH palUOHAIbHBIX,

O up EVWW@B@E}HQ&!’&T&:HLHHX ¥ orapu(pMUIECKUX YPABHEHUIA.

POHHOU NOANNCBHIO
ABHCHMsI, HCPABCHCTBA U CUCTEMBI C IIapaMETPaMHU.
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[IpuMeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a]1a4 W 3a/1a4y U3 pa3lInuHbIX 00JIacTel HAYKH U PEAIbHOM KU3HU, UHTEPIPETALUS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu GyHKIUHA. ['eomerpruyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUHW 3aady U3 JPYTrUx Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayana MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBaHUIO (YHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxaeHre HanboabIIero 1 HAMMEHbIIEro 3HaYeHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IppuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWIIY4dIlEero pElIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIION M TpaPuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBooOpa3HbIX.

HNurterpan. ['eoMeTpruueckuil CMbICI HHTErpaAIa. BeraucieHune onpeaeneéHHoro
uHTerpana no gpopmyne Hetotona-Jleitonuna.

[IpumeHeHrne MHTErpaja A HAXOXKICHHUS IUIOMAAed MIOCKUX (Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOILIBI0 U depeHInaTIbHbIX
YPaBHCHUM.

4 ™\

OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO

Ceptudmkat 0E42607FIFEC395A2E3COFFB7C1BEOF2
LewcteuteneH ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Maia KOpbeeHa

. 4




[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUaIOMIETroCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUIMCKOI0 O0IIEeCTBA, TPEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TPOLECIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
WCIIOJIB30BaHUE ATUX JOCTHXKEHUW B APYrHX HayKax, TEXHOJIOTHsAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHHCKOT0o Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JAESATETbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOWUHMBOTO OYIYIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCyKJIeHUM, BOCTIPUUMUYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pu3vYecKOro BOCIIUTAHUA:

chOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

e
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TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1ady MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYypbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOM MPAKTHUKH, TIOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl YeIOBEUECKOM ACATEILHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUISL pa3BUTHUS IUBUIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MaTeMaTHYECKOU
KYJBTYPOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUM, OTHOIICHUH MEXKIy TMOHATHUSAMH, (DOpMyIUPOBATH
OTIpeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, AMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpeiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh aPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;
y4ueOHOM 3amauu (CpaBHUBATH HECKOJIBKO

Ba ﬁi‘bﬂf{g@@ﬁ%‘f‘ﬁﬁ&gan HanpoJIee MOAXOAAIINN C Y4ETOM CAMOCTOATENBLHO
ANNIEKTPOHHOW HO%HMC}'
BBIJICICHABIX KPUTEPHEB ).
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UCIIOJI30BaTh BOIPOCHI KaK HCCIEA0BATEIbCKUA WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOro 00beKTa, SBJICHU, IPOLEcCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBJICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

MPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IMPOILIECCa, & TaKKE BbIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(YOPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH MH(POPMALINIO PA3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaJAEKHOCTD
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

uH(popmaun 1o CaMOCTOSITEIILHO

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (OopMaT BBICTYIUIEHUS C YYETOM 3aaady
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COCTaBJISITh IJIaH, aITOPUTM PEIICHHS 3a/1a4uH, BEIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYECKOU 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yJbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh 1€Ib COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW pabOThI, pacHpenesiTh
BU/JIBI pa0OT, IOTOBApUBATHCS, 00CYKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThI M1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM yYaCTHHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEAMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTO aHATTU3ay:

Yucjia ¥ BBIYMCJIEHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pAIMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndeckasl JaApoOb, MPOIECHTHI, HPPaAlMOHAIBLHOS YHCI0, MHOXKECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

MPUMEHATh JPpOOM ¥ TPOLEHTHI JUIsl DPEIICHHWS TPHUKIAJHBIX 3a1ad U3
bHOM KU3HU;

A 0 €HHbIC BB[UHCJICHHUS, [IPABUJIA OKPYIJICHUS, IPUKUIKY U

SQNIEKTPOHHOW NOAMNUCHIO o
OLICHKY pE€3ybTaTd BbIYUCIICHUM,




CBOOOJTHO ONEPUPOBATH MOHIATHEM: CTENEHb C LEJIbIM I0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOIANTYI0 (OPMY 3alCH JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U NPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKA3aTeNIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUSIMH: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh pPa3jU4YHbIE METOJAbl PEIICHHS palUOHANBHBIX MU JPOOHO-
palMOHAIIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUSA
HEPABEHCTB;

cBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEeHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y m teopemy Buera s
pelIeHus 3a1ay;

cBOOOJIHO ONEpUpOBAaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpeaenuTeNs 2 X 2 sl BBIYUCICHUS €ro 3HAa4YeHHs,
OPUMEHATh ONPENEIUTENId JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX ypaBHEHUH,
MOJIEJINPOBATh PEAJbHbIE CUTYalluH C OMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpPUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKCHU,

BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HppalOHAIbHBIC, MOKa3aTelIbHbIE U
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IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE (OpPMYJBbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBHUIO 3a/Jadyd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM aIlapara anreopsl.

DOyHKUMH U TPAPUKU:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHMS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3ULMSA (QYyHKUMNA, Trpaduk QyHKOUWH,
BBIIIOJIHATH 3JIEMEHTapHbIE IPeo0pa3oBaHus rpauKoB PyHKIUT;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYEHUHN (PYHKIMH, HYyJTU QYHKIUH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U IEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENEeHW KakK (DYHKIMM OOpaTHOM CTEneHu ¢
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUMH, UX CBOMCTBA U rpauKH, HUCIOJIB30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA I MCCIENOBAaHUA MPOLECCOB U
3aBUCUMOCTEN MpH PElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKAsl IPOTPECCHsl, TMHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
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cBOOOHO OTIEPUPOBATH MOHATUSIMH: MTOCIIEOBATEILHOCTD, CIOCOOBI 3a/1aHuUs
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOIHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH JJI PEIICHUS 3a/1aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHIM CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOIHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucji1a ¥ BBIYUCTICHUSA

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAIHLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEeJl, UCIIOJIb30BATh MPU3HAKHU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelieHus 3aAad, NMPUMEHSTh alrOpUTM
EBknnpa;

CcBOOOMHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMAYNIO, 3aliChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apu(PMETHUECKUE ONEpaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.
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CBOOOJHO OMNEPUPOBATh MOHITUSMH: HUPPALHUOHAIIbHBIC, MOKa3aTelIbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TIpU pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAIUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuars palMoOHaJIbHbIE, VppalUOHAIBHBIE, [I0OKa3aTeJbHbIE,
gorapuMUYECKe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPh;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH OJTYUYCHHBIN PE3yJIbTaT.

DOyHKIUM U rPaPUKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIUU JABYX (DYHKITHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
IIJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TMOHITHAMHU: TpPaPUKA TPUTOHOMETPHUECKUX
dyHKImiA;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauaja MaTeMaTH4ecKOro aHajam3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCICOBAHUS (DYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXICHUS HAWIy4YlIEro pEIICHUS B
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CBOOOJHO OMEpUPOBATh TMOHATUSMHU: TMEpPBOOOpa3Has, ONpeaeIEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKUUNA M BBIYHCIATH
uHTerpan no gpopmyne Herotona-JleliOnuia;

HAXOJUTh IUIOUIA/IU TIOCKUX (GUTYp ¥ 0OBEMBI TEJI C MOMOIIBIO HHTETPaIa,;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEMaTHUYECKOTO aHAIN3A.

4 ™\

OOKYMEHT NOANMUCAH
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MNOACHUTEJIBHASA 3AIIMCKA

Vuebusiit kypc «Bepoamnocmev _u _cmamucmuka) yriayoaéHHOTO
YPOBHS SIBJISIETCS MPOJOJDKEHUEM W Pa3BUTUEM OJHOUMEHHOTO Y4eOHOTO Kypca
yrayOaE€HHOTO YPOBHS Ha YPOBHE CpeAHEro oo1iero oopazoBanus. Y4eOHbIH Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y OOYyHAIOIINXCSI CTATUCTUYECKON KYJIBTYPhl U
MMOHMMAHUS POJIM TEOPUU BEPOSTHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYCHHUS CIyYalHBIX COOBITHM, BEIWYMH U TmporieccoB. Ilpu u3ydeHum kypca
oOoramaroTcsi MpeACTaBlIeHUsT OOydYalomMXCsl O METoJax HCCIeIO0BaHuUs
W3MEHUYMBOTO MHpPA, PA3BUBACTCA TOHMMAaHUE 3HAYMMOCTU U  OOIIHOCTH
MAaTEMATUYECKUX METOJOB IO3HAaHHUS KaK HEOTHEMJIEMOW YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copmepxanne ydeOHOrO Kypca HampaBlIeHO Ha 3aKpeIUIeHWe 3HaHUWH,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, U
Ha Pa3BUTHE MPEJACTABICHUA O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00y4arommxcs I0DKHO ¢(hOPMUPOBATHCS MPEICTABICHHUE O
Hanbosee ynmoTpeOUTENbHBIX U OOIMIMX MaTEMAaTHYECKIX MOJIEINAX, UCIOIb3YEMBIX
JUISL OTTMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUUECKUX BETUYKH, TOTPEIIHOCTEN
B pa3IMYHBIE POJA U3MEPEHUSX, NITUTEIIBHOCTH 0€30TKa3HOM pabOThl TEXHUUECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBIN
Kypc sBhsieTcsi 0a30d il OCBOEHHUS BEPOSTHOCTHO-CTATUCTHUYECKHX METOOB,
HEOOXOMMBIX CTIEIIUATINCTaM HE TOJHKO MH)KCHEPHBIX CIIEUaIbHOCTEH, HO TaKKe
COLIMAJIbHBIX U TICUXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKU
B 3HAUMUTEILHOM Mepe UCHOJB3YIOT anmapar aHaiu3a OOJBIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
gyrcenl — (QYHIAMEHTATBbHOTO 3aKOHA TMPUPOJBI, MMEIOIIETO MaTeMaTHYECKYIO
dhopmanuzaiuio.

B cooTBeTcTBUM C yKa3aHHBIMHU IEJIIMA B CTPYKType Y4eOHOTo Kypca
«BeposiTHOCT, M cTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJIEICHBI OCHOBHBIC
coaepkaTenbHble TMHUU: «Cly4aifHple COOBITHS U BEpOATHOCTH» U «CllydaliHbIe
BEJIMUMHBI U 3aKOH OOJIBIIINUX YHCEI.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIJIFOUEHBI 3JE€MEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISl TOJHOLEHHOIO OCBOEHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUeOHBIX
KYPCOB.
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3aHMMaeT HU3YYCHHE TEeOMETPUYECKOr0 M OWHOMHAIBHOTO paclpeAesieHud Hu
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOTaMU — MOKA3aTEIbHBIM U HOPMAJIbHBIM
pacrpenencHusIMHI.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMM BEIWYMHAMU U
pacnpeneNneHns My, aKIEHTUPYIOT BHUMaHHE OOydyaroluXcs Ha ONHMCAaHUU U
U3YYECHUU CIyYalWHBIX SBJICHUN C MOMOIIBI0 HEMPEpBIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKA3aTeIbHOMY U HOPMAIIBHOMY PacIpeACICHUSIM.

B ydyeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE H3Y4YEHHUE CBSI3U
MEXIYy CIy4yallHbIMM BEJIMYMHAMH W ONMCAHME OTOM CBS3M C IIOMOILBIO
KO3 PUIMEHTa KOPPEISUUU U €ro BbIOOPOYHOIrO aHajora. OTH 3JIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lHMarpaMMsl paccenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOT0 00111er0 00pa30BaHusl, © BO MHOTOM OIKPAIOTCS Ha CBEJEHUS U3 KypPCOB
areOppl U TEOMETPUH.

Emé oauH  2neMeHT  colepKaHus, KOTOpPBIM  IIpeuiaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIONINX B €IUHUIY BpeMeHU. O3HaKOMJIEHUE C paclpeieiCHuEM
BEPOSITHOCTEM KOJIMYECTBA TAaKHX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
SBJIIETCSL aKTyaJlbHBIM JUIsl OyIyUIMX aOUTypUEHTOB, MOCTYMAIOIIKUX HA ydyeOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPaBJICHHUEM.

Ha u3ydenue yueOHoro kypca «BeposiTHOCTh M CTaTUCTUKA» Ha YTITyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B Henento).
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COJAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepnHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (Mcxo/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTh 4acToThl U
BEpOSATHOCTH COOBITHI. CTydalfHbIE OTBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Omnepatuu Haj COOBITUSIMU: TepecedeHue, O0bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTO
skcniepumenTa. Gopmyna nosHoUM BeposaTHocTH. Popmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyn. CiyqaitHbli BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuvaitnas  BenunuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIy4YalHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BennurHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JBYyX CIIy4alHbIX BeaMuMH. HezaBucumele
CIIy4aliHbIE BEJIMYHHBI.

MaremaTudyeckoe OXHUAAHUE CIy4YalHOW BEJIMYMHBI (paclpeiesieHHs]).
[Ipumepsl TpUMEHEHUsT MaTeMaTUYECKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEpEs).
Matematnyeckoe oxugaHue OMHAPHOW Clay4yallHON BenWuuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MareMaTndeckoe  OXuaaHue
reOMETPUUECKOro 1 OMHOMHAIBHOTO pacipe1eIeHHH.

Jucnepcuss W CTaHAapTHOE  OTKJIIOHEHUE  CIIyYaHOW  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHAPHOM CIydaiiHOM BeMMYMHBL. MaTeMaTruieckoe
Vsl CYMMbI HE3aBUCUMBIX CIIy4alHbIX BEJIMYMH.
JINEPOMEHTHIO ATMOWPTHOE  OTKJIOHEHHWE OWMHOMHUAJIBHOTO  pPaCHpeeIICHHUS.

%B%%%&E%‘fﬁb@ OTKJIOHCHHC ITCOMCTPHUICCKOI'0O paCIpCACIICHMA.




HepaBenctBo YeoOniméBa. Teopema UeoOniméBa. Teopema bepuymiu. 3akon
Oonpmmx  uucen. BeiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES € MOMOUIBIO H3YUEHHBIX PACIPEICIICHUN.

HenpepeiBHbIE ciyyaliHble BedW4yuHbL. [Ipumepbl. DyHKIMS TUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pacHpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMaJIbHOMY  PACHpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSTHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PYHKIUS MIIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuanusa 1Byx ciydaiiHeix BenuuuH. KoadduimeHt auHEHHOM
koppemsiiui.  CoBMecTHble  HaOMIOAEHMSI JBYX  BEIMYUH. BbpIOOpOoYHBII
Kod(phULMEeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYUHHO-
CJIEICTBEHHOU CBS3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPATOB.

4 ™\

OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO

Ceptudukat OE42607F1FEC395A2E3COFFB7CI1BEOF2
Leicteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

. 4




INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHB) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJCHUN, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JIOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOU IIKOJBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCcKOro BOCIUTAHUS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOT0 1 0€30MacHOT0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpEC K
HaJbHOM  JEATENbHOCTH, CBSI3aHHBIM  C

MareIRMReY NP AN EDokennamu, ymenune cosepiiaTh OCO3HAHHBIM BLIOOD
JIEKTROHHOW.NOANMUCHLIO
VAyLIEX HTPOPECCHN M PEeanu30BbIBATH COOCTBEHHBIE JKU3HEHHBLIE ILIAHBL
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caM0OOpa30BaHUIO Ha TPOTSDKCHUHM BCEH JKWU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIBTYPBHI,
COITMATIbHO-IKOHOMHUYECKUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpelbl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW Ui pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CpeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOM MTPaKTUKH, TOHMMaHNE MaTeMaTHIECKON
HAyKHU Kak cepbl 4eTTOBEYECKOM JIeITeIbHOCTH, STANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUSI MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCIICIOBATEILCKYIO JIEATeTLHOCTh HHANBUAYAIBHO U B TPYIITIC.

IIOHMMAaHHUC  BJIMAHUA

METANIPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB,  TOHSTHIA, MEXIy TOHATHSMHU, (QOPMYIHPOBATH
OIpEJENeHNs MOHATUI, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KJAacCU(UKaAIUH,
OCHOBaHUS J1s1 0000UIEHUS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (OPMYJIHUPOBATH npeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTEIIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(IpsiMble U OT NPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
0JIee MOAXOIAIINN ¢ YUETOM CaMOCTOATEIBHO

OTHOIIIEHUU
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JHeHCTBUA:



UCITOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBJICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpoOIlecca, a TaKXKe BbIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJU3HPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH MH(POPMALINIO PA3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaJAEKHOCTD
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

uH(popmaun 1o CaMOCTOSITEIILHO

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (OopMaT BBICTYIUIEHUS C YYETOM 3aaady
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COCTaBJISITh IJIaH, aITOPUTM PEIICHHS 3a/1a4uH, BEIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYECKOU 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yJbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh 1€Ib COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW pabOThI, pacHpenesiTh
BU/JIBI pa0OT, IOTOBApUBATHCS, 00CYKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThI M1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM yYaCTHHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBATh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
AKCTIEPUMEHTA;

CBOOOJIHO OIEpPUPOBATH MMOHITHUSMH: CIyYalHBIA SKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, JIEMEHTAPHOE CIydaliHOe COOBITHE (DIEMEHTAPHBIN MUCXO/)
CIy4aifHOTO  OTBITA, HAXOJWTh BEPOSTHOCTA COOBITHM B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;

OOBITHUS: IEpECCUCHUC, O6’I>€I[I/IHCHI/IC JaHHBIX

O co&%WEUgﬂiﬁﬁ@“ THBOIIOJIO)KHOE JTaHHOMY, HCIIOIL30BaTh IMarpaMMbI

EKTPOHHOW N0 bHO o
njepa, KOOpAMHA yfo MPSAMYIO NIl PEIICHUs 3a/1ad, MOJIb30BaThes (popmynoit

EZ?E‘;’::S;;E(?@éﬁ@%ﬁé}%@%ﬁﬁé%ﬁf%ﬁﬂ BEPOSITHOCTEH JBYX U TPEX CIy4aiHbIX COOBITHI;
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OIEpUPOBATH MOHATUSMHU: YCIOBHAs! BEPOSATHOCTh, YMHOXKEHUE BEPOSATHOCTEM,
HE3aBHCHUMBIE  COOBITHS, JEPEBO  CIly4alHOTO OJKCHEPUMEHTa, HaXOAWUTb
BEPOATHOCTH COOBITHI C TOMOIIBIO TMpaBWIa YMHOXEHUS, JIepeBa CIIy4ailHOTO
OTbITa, HMCMOJB30BaTh (OpMyNy MOJHOM BeposiTHocTH, (opmyny baiieca mpu
pelieHun 3a7ad, OINpENeNsTh HE3aBUCUMOCTh COOBITHM 1O ¢opMysne U IO
OpPTaHU3aLMN CIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYJBI ISl TEPEUUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEIICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIOy4YailHBIA  ONBIT
(ucnblTaHuE), yCleX M HeyJada, HE3aBUCHMbIE UCIBITAHUS, CEpUsl HCIBITAaHUMH,
HAXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI JJO IEPBOTO YCIIEXa, B CEPUU
UCIbITaHUN bepHyIu, B OnbITe, CBI3aHHOM CO CIIy4allHbIM BBIOOPOM U3 KOHEYHOMN
COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHUE
BEPOSTHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIMYWHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeesiCHHE.

K koniy 11 kiacca o0yyaromuics HayquTCst:

OIEpUpPOBAaTh MOHATUSAMM: COBMECTHOE pACHpPENENIEHUE JBYX CIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOIO PACIPENEICHUS IBYX CIy4YalHBIX
BEJIMYMH [JISl BBIJCICHUS PpACIpPEACNICHUsS KaKJI0M BEJIUYUHBI, OMNpEe/EICHUS
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYNH;

cBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMAaTHYECKOTO OKUJAHUS CIIydailHON
BEJIMUMHBI (pacrlpesiesieHus1), MPUMEHATh CBOMCTBA MAaTEMaTUYECKOTO OXKHJIaHUS
IpU pEUIeHUH 337a4, BBIUUCIATh MAaTEMAaTUYECKOE OKMJaHuE OMHOMHUAIBLHOTO U
r€OMETPUUECKOTO PACIIPEEIEHUN;

cBOOOIHO ONEpPUPOBATH MOHSTUSAMU: TUCHEPCUS, CTAaHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA IUCIIEPCUM CIIy4YaWHON BEIWYUHBI
(pactipeenieHus) TPU PELICHUU 3a/lay, BBIUUCIATH AUCHEPCHIO M CTAHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJIBHOTO pacipe/ieICHUM;

BBIYHCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3bI, MOJIB3YSACh U3YUYEHHBIMU PACTIPECICHUSIMHU.
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MNOACHUTEJIBHASA 3AIIMCKA

I'eomempusa_ssnsercs oquuM 13 6a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o0riero o0Opa3oBaHus, TaK KaKk 00€CIIeYnBaET BOZMOXHOCTh U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IIPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[TockonbKy JOTHYECKOE MBILUIEHUE, (POpMHUpPYyEMOE PU U3YUEHUH 00ydarOIUMUCS
IIOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JOKA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIETIOYKH JIOTUYECKUX YTBEPKICHUHN NPHU PEIICHUHY T'€OMETPUUYECKUX 3a1a4, YMEHNE
BBIJIBUTaTh W ONPOBEPTaTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCA IpU
pELICHNH 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PU3UUYECKUX 3a/a4.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUarOMUXCsl TPU U3yUEHUN
F€OMETPUH, KaK COCTaBISIOIIEH MpeaMeTHoW obnactu «Maremarnka U
uH(pOopMaTHKa» yepe3 00ecrneueHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
0osee rIyOOKMX r€eOMETPUUECKUX 3HAHUN U IeUCTBUM, CEU(PUUHBIX T€OMETPUH,
Y HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHABHOTO 00pa30BaHus, CBA3aHHOTO C
VCIIOJIb30BaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUUM Ha YIUIYOJIEHHOM YpPOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIOMIMX OMHUCHIBATh U H3y4yaTh
pa3HbIE SBJICHUS OKPYKAIOLIET0 MHUPA, 3HAHUE NOHATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOTo Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSTh, YMEHHS JIOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHU 3a/1aY;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPAaHHHMKM W Te€Jla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUYECKHUE
MOJCIIN;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpoBaHME MOHWMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEJCHUN PACCYXKIACHUM;

(opMUpOBaHNHE YMEHHs BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB

e
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CIICHN, YMCHU UX IPUMCHATDH, IINOBOAUTH 10KA3aTCIIbHBIC PACCYXIACHUSA B XO0IC
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00OCHOBAaHHUU MaTEeMAaTHUECKHUX YTBEPXKJICHUH U POJIM aKCHOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEUIEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4JaromuXcs, MO3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, HUHTEpECca K U3YYEHUIO TEOMETPHUH;

dbopMupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI paclo3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEaJbHBIX CHUTYallMii, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEIIEBAHTHBIMU T€OMETPUH Ha Yyri1yOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEp>KaTEeJNbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKMX YMEHHUH pacmpeaensercss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSAM, HO U MO rojgaM oOyudenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil paboueit
MPOrpaMMBbl, paclpeeIEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOTIPOCAM O0yUaroIInecs
oOpamanuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
TeOMETPHUUECKUMHU MOHATHSIMHI M HaBBIKAMU MOCIIEI0BATEIHFHO U TOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YYaIOIIUXCsl, PACIIUPSAS U yriayOmsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu  O0ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, o0OecleyuTh yriayOJaEéHHOe
U3y4eHHE T€OMETPUHU KaK COCTaBJISAIoNIeH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueObHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
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COJAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECH,
NapajulelibHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajUIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapayjiesbHONW MPOEKUHUU. YTIbI C COHANPABIECHHBIMU CTOPOHAMU, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuieiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IMIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYJISPAX.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHbIE YIJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yriia. CBOWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIUIa. TeopeMbl KOCHHYCOB M CUHYCOB JUJIs1 TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTrOJIbHBIN ITApaJUIENENUIIE] U €r0 cBoMCcTBA. KpaTyanmme
IyTH Ha IMOBEPXHOCTM MHOrorpaHHuka. Teopema Oiunepa. IIpocTpaHcTBeHHas

. . N-¥roJbHaA ImupamMuia, ripaBUJIbHAA U yceqéHHa;I

HHWEHTOME‘WW%W U |0OOKOBBIX TIpaHel INPABHILHON IHPAMHIBL.

ﬁa EKTPOHHOW MOANUCHIO
PaBUIBbHBIC MHOI'OIPAHHUKH: MPABUIIbHASA MPU3Ma M HOpaBUIIbHASA NHPAMM]A,




IpaBUJIbHAs TPEYTOJIbHASI TUpaMuUa U IpaBUIIbHBIN TeTpasap, KyO. [IpeacraBnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKAdAP U UKOCABP.

Brruucienne »SaeMEHTOB MHOTOTPaHHUKOB: pEOpa, IHWAroHAIW, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM U MOJHOM IMOBEPXHOCTU NPSIMOM HPU3MBIL,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM Mpu3Msl. [ Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IIPAaBWJIBHOM MHOTIOIPDAHHHMKE: CHUMMETpUS
napajuleJienunesa, CUMMETPUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPbl KOJUIMHEApHbIE, COHAIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpu3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pasloKEHUM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJMHATaMH TOYEK. YTOJN Mexay BekTopaMu. CKalsipHOE IpPOU3BEJICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUAJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3sépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena v ciaeActBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM I1apa U I1apoBOTO
CerMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BmmcanHas B
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[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAh chepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. PemieHue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHNii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWIIMHAPA
(mapayyienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAILIME YEPE3 BEPIIHHY), CEUEHUS 1Iapa, METOAbl IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IEpEHOCa
CEKYLIEH ITOCKOCTH.

BeKTOopsbI H KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyrompHas cucrema
KoopanHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnmokeHuwe BekTopa IO
0azucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BoCIUTaHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBAaX (PYHKIIMOHMPOBAaHUSA pA3JIUYHBIX CTPYKTYp, SBICHHUW, MPOLEAYP
rpaXJaHCKoro  obOmecTtBa  (BBIOOpPBI,  OHNpPOCBI W Jpyroe), yMEHHe
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSIIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HaAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0o Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
PUMEHEHUEM JIOCTUKEHUN HAYKH U AESTEIbHOCTBIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3INdHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEC K
HaJbHOM  JEATENbHOCTH, CBSI3aHHBIM  C
O Ma eI b @P-EHEV' oNeHuAME, YMeHHe COBEpUIaTE OCO3HAHHBIA BBIOOP

yﬂgﬂ-mHHO“ et o B0 peain30BbIBaTh COOCTBEHHBIC IKU3HEHHBIC IJIAHBI,

i OEdﬁg)g&ﬁ%ﬁﬁAﬁz% FFB&ﬁ@@SBﬁOCTL K  MaTeMaTUYecKoMy  OOpa3OBaHHIO U
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CaMOOOpPa30BaHUIO HA MPOTSKEHUM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUYECKUX 33J1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOH  KYJIBTYpHI,
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HaHME TJIOOATBHOTO XapaKTepa dKOJOTUUECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW IS peleHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX

IIOHMMAaHHNC  BJIMAHUA

MIOCIICACTBHMA JUTSI OKPYXKAIOIICH CPEIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOM MTPaKTUKH, TOHMMaHNE MaTeMaTHIECKON
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, STANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUS TMBWIN3AINH, OBIAJCHUE SI3bIKOM MaTEMAaTUKH U MaTeMaTHYE€CKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUSI MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpEJENICHNs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN NMPU3HAK KJacCU(UKAIUY,
OCHOBaHUS J1s1 0000IIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpPeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAUTEIIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHIM
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh ApryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BbIOMpaTh cmoco0 pelieHuss ydeOHOW 3amayu (CpaBHUBATH HECKOJIBKO
0JIee MOAXOIAIINN ¢ YUETOM CaMOCTOATEIBHO

BHE&i&WE&T@ﬁ h
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UCITOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBJICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHST U BBIBOJBI IO pe3yJbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IMPOILIECCa, & TaKKE BbIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISIBJIATH Je(UUIUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(YOPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH MH(POPMALINIO PA3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B pa3iIM4HbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaJAEKHOCTD
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

uH(popmaun 1o CaMOCTOSITEIILHO

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (HOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMHU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (OopMaT BBICTYIUIEHUS C YYETOM 3aaady

e

O
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COCTaBJISITh ILJIaH, aITOPUTM PEUICHUS 3a/1ayi, BEIOMPAThH CIIOCO0 pEIeHHs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTU4YECKOU 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUS] WM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESITEIbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, HIPUHUMATh 1€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIE), BHIITOJIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBAThH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJa
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU TIOHSATHUSIMH CTEPEOMETPUU TIPH
pelIeHNH 3a1a4 U MPOBEJICHUU MaTeMaTUYECKUX PACCYKIACHUM;

e TMPUMEHSTH AKCMOMBI CTEPEOMETPHUM M CIICJICTBUSI W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJAacCU(UIIMPOBATH B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOTHO OIEPUPOBATh TIOHSITHSMHU, CBS3aHHBIMH C YIJIAMH B

e
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TTPOCTPAHCTBE. MCKIY TIPIMbIMU B TPOCTPAHCTBE, MEXKIAY NPIMOUA H

LOKYMESL HOBRJACAH

SHEKTPOHIE)IOIZ noannchLio )
e CBOOOAHO OICPHUPOBATH NMOHHTUAMHU, CBA3AHHBIMHA C MHOTOI'PAHHUKAMU,




CBOOOJTHO paclo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (IIpU3MA,
nupamuja, NpsMOYyroJIbHBINA Mapajuieaenunes, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JAJIA
KJIaCCU(PUKaLUY;

CBOOOJIHO  ONEpUPOBaTh  IOHATHSAMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATD napajuiebHOE, LEHTPaIbHOE " OpPTOTOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA IUIOCKOCTb, BBIIOIHATH U300pakeHUsl PUTyp Ha
IUIOCKOCTH;

CTPOUTHb CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOINAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

CBOOOJIHO OINEpPUPOBATh MOHATUSMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;
CBOOOJHO OIEpUPOBATh MNOHSITHUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH JIEHCTBUS HaJl BEKTOPaMH;

pemarh 3aJadyd Ha JOKa3aTelbCTBO MAaTEeMaTUYECKUX OTHOIICHUWA U
HAXO0KJEHUE TEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pPELIEHMM MaTEeMaTUYECKHUX 3aJ1ad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOHOCTH;

OPUMEHATh MPOCTEHINME NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, NpPeoOpa3oBbIBATh W MHTEPHIPETHPOBATH HMHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

NPUMEHSATh TMOJYyYEHHbIE 3HAHUS HAa TNPAKTUKE: CPaBHUBATH U
aHAIM3UPOBATh PEANbHBIE CUTYallMM, MPUMEHATh M3yYCHHbIE TOHSTHUS B
mpolecce TIOMCKA  pelieHUusT MaTeMaTU4yecku  CcQOopMyJIHpOBAHHOM
npoOsieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C HCIIOJIb30BAHUEM I'€OMETPUUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MpPakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

UMETh TPEJCTAaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPHH Kak

e
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COCTABHOM yacTH QyHIaMeHTa Pa3BUTHS TEXHOJOTHIA.
YMEHT [OANMUCAH

BOHHY ik hEARSAALRO Y arolyiics HayduTes:




CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IHJIMHIPUICCKOM,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
TIOJTYYCHHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIMIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYYICHHSI TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIOoKeHUe c(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHHS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHHKOB M TEJI BpalllCHMUS,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (DOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBS3aHHBIMH C KOMOWHAIMSIMU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHINOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEIT BPAIICHUS;

W3BJICKaTh, WHTEPIPETHPOBATH W MPeoOpa3oBBIBaTh HHGOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTIEpaIiii Ha/l BEKTOPAMH;

3aJ1aBaTh MNIOCKOCTh YPAaBHCHHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
peraTh reOMETPUIECKUE 3a/1a4l Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BRIYMCIICHUE PACCTOSHUMA OT TOYKH JI0 TJIOCKOCTH, B 1IEJTIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH;
CBOOOJHO ONEPHPOBATH TIOHATHSAMH, CBSI3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MMapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IIPH TTIOBOPOTE BOKPYT MPSIMOU, TTpeoOpa30BaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB U TEJ BpAIICHUS: CEYEHUs LIMJIMHIpa
(mapamienbHO U MEPIISHIUKYISIPHO OCH), CEYCHHS KOHyca (TapaijieTbHbIC

e

O

OOKYMEHT NOANUCAH
INERTPHHHPIRFEHMANFAOABL 11

OCHOBAHHMIO U 11 oxoz[;mmetepes BEpIINHY), CEUCHUS 11apa;
OCTPOEHHUS] CEYEHUM: METOJ CJIEJO0B, METOH

CepTuduKkar 0E426U7F1FEC%&%BE%H&%?&B&%THPOB'?‘HHH’ MCTO IIEPEHOCA ceKymep”I IIJIOCKOCTH,
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e JIOKA3bIBaTh FTEOMETPUUCCKUE YTBEPIKICHUS;

e TIPUMEHSTH TeOMeTpuuYecKre (aKThl ISl PEIICHUS CTEPEOMETPUUCCKUX
3a71a4, MPEANOJarallMxXx HECKOJbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HESIBHOU (hopMme;

e pemaTh 3a7a4d Ha J0Ka3aTelIbCTBO MAaTEMaTHYECKHX OTHOLICHUH U
HAXOXKJEHUE TEOMETPUICCKUX BEIIMUNH;

e TIPUMEHSTH MPOTPAMMHBIC CPENICTBA M JJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI TIPH PEIICHUH CTePEOMETPHUISCKUX 3a/1a4;

e TIPUMEHSTH MTOJIYICHHBIC 3HAHUS Ha IPAKTUKE: CPABHUBATh, AaHATM3UPOBATH
U OIICHUBATh pEAJbHbIE CHUTYyallMH, MPUMEHATh H3YyYEHHBIC TMOHSITHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPUHU, UCCIIEI0BATh MMOCTPOECHHBIE MOJICNIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TOHSATUH U TEOopeM, arrmapata anreOpbl, penaTh
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM TE€OMETPUUICCKUX
BCITNYMH;

e UMETh NPEACTABICHUS 00 OCHOBHBIX JdTalax pPa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIO

4 ™\
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TEMATHYECKOE IINTAHUPOBAHUE Anreopa

10 KVIIACC
Ne HaumeHoBaHue pa3iesioB M TeM
n/n NMPOrpamMMbl

MHOX€eCTBO HeﬁCTBHTCHBHbIX YUCCII.

HepaBeHCTBa. CUCTEMBI IMHEUHBIX

YpaBHEHUU

O CJIbIM ITOKA3aTCIIEM

WppatnmonansHble ypaBHEHUS

YpaBHEHUSA

ypaBHEHHUS

[TocnenoBaTenbHOCTH U IPOTPECCHH

HenpepsiBable pynkuuu. [IpouszBoanas

Jlorapudgmuueckast pyHKIUS.

[Ipocreiimme norapudmuyeckre ypaBHeHUs

10
4 3HAHUHU ™

o OOKYMEHT NOANUCAH

3NIEKTPOHHOW NOAMNUCHIO
OBIIEE KOJIMYECTBO YACOB I10

CepTtudukar OE426[§I§)§52?K COFFB7C1BEOF2
. no

Lencteutenex c 05. .05.2027
Bnapgeney KyHu Mansa KOpbeeHa

MHorounensl. PaninoHanabHbIe ypaBHEHUS U

Oyukuuu U rpaduku. CreneHHas GyHKIHS C

Apudmernuecknii KOpeHb N-0if CTENICHH.

[TokazarenpHas pynkuus. [lokazarensHbie

TpI/IFOHOMeTpI/I‘leCKI/Ie BBIPpAXKCHUS U

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT

] J

KoanuyecTBo 4acos

Bcero

24

12

15

10

22

10
20

18

136

KonTpoabHbl
e padoThl

IIpakTHYecku
e padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KIIACC

Ne
n/n

8

9

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

HccnenoBanue GyHKIMHA ¢ TOMOIIBIO
MPOU3BOIHOM.

[lepBooOpasHas u uHTErpai

I'paduiku TpUrOHOMETPUUECKUX (PYHKIIHIA.
Tpuronomerpruyeckue HepaBeHCTBA

WppatnmonansHble, MOKa3aTENbHbBIE U
norapuMUYecKre ypaBHEHUS U
HEpaBEHCTBA

KomriekcHele yncna
HarypanbHsle u niensie yucna

CucreMsl palrOHAIBHBIX, UPPATUOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

3agauu ¢ napaMeTpaMu

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL
3HAaHUH

Peszeps

S

]

O

10
OBLIEE KOJUYECTBO YACOB IT10)
SERTESNINR noanvoe
NOANUCHIO
Ceptudukar 0E42607F1FEC395A2E3COFFB7CIBEOF2

LOencteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Mansa KOpbeeHa

KoanuyecTBo 4acos

Beero KoHTpoabHbI
e padoTsl
22 1
12 1
14 1
24 1
10 1
10 1
12 1
16 1
16 1
7
136 10

IpakTnyeckn
e padoThl

JIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl



TEMATHYECKOE IINTAHUPOBAHUE BeposiTHOCTH M CTATHCTHKA

10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/mm
NMPorpamMmbl

1 DOnemMeHTHl Teopuu rpados

CrnyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U
BEPOSITHOCTH COOBITUM

Ornepanuu HaJ MHOKECTBAMH U
coObITusiMu. CroskeHHe U YMHOKEHHUE
BEPOATHOCTEH. Y CIIOBHASI BEPOSTHOCTb.
He3zaBucumeblie coObITHS

4 OneMeHThl KOMOMHATOPUKU

Cepun nocienoBaTeNbHbIX UCIIBITAHUI.
5 Ucneiranus bepnymin. CinyyaitHsiii BbIOOp
13 KOHEYHON COBOKYITHOCTH

6 CirydaiiHble BETMYUHBI U pacIpeieIeHus
/ ™\
o OBPYMEDTTIQBONMEARIACOB 110
SfAEKTRANIRH NOAMMCEI0

Ceptudmkat 0E42607F1FEC395A2E3COFFB7CIBEQOF2
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] J

KoanuyecTBo 4acos

Bcero

14

34

KonTpoabHbl
e padoTsl

IIpakTHYecku
e padoThI

JIeKTPOHHbIE

(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [IOK
https://m.edsoo.ru/5fbc5dc
1

bubnuoreka [{OK
https://m.edsoo.ru/5fbc5dc
1

bubnunorexka LIOK
https://m.edsoo.ru/5fbc5dc
1

bubmnoreka IIOK
https://m.edsoo.ru/5fbc5dc
1

bubnmorexa LIOK
https://m.edsoo.ru/5fbc5dc
1

bubnmnorexa LIOK
https://m.edsoo.ru/5fbc5dc
1



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

11 KIIACC

KoanuyecTBo 4acos

HaumeHoBaHue pa3jiesioB U TeM

Ne ni/m Bceer
NPOrpaMMmblI
0
1 3aKkoH OOJIBIINX YUCET 5
) DeMEeHTbl MaTEMaTUYECKOMN 6
CTaTUCTHKH
HenpepsiBHBIE C1ydaliHbIEC BETUYMHBI
3 (pactipeenienusi), oka3aTeIbHOE U 4
HOpPMaJIbHOE pacipeaeIeHHs
4 Pacnpenenenue Ilyaccona 2
5 CBs13bp MeX/1y ClTy4allHBIMHM BETMYMHAMHU 6
6 O00011eHNe U CUCTEMAaTU3AINS 3HAHUN 11
OBIIEE KOJIMYECTBO YACOB I10 34

HPOFPAMME

AOKYMEHT NOAMNUCAH
VTR YHPHCRGT FRAH PO

Ceptugukat OE426Q{y REPREAEE3COFFB7CIBEOF2
HOencteuteneH c 05.02.2026 no 01.05.2027

Bnapgeney KyHu Mansa KOpbeeHa

~

BAHUE I'eomerpus

] J

KonTpoabHbl
e padoThI

IMpakTuyeckn
e padoThl

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/5fbc5dc
1

bubmuoreka [JOK
https://m.edsoo.ru/5fbc5dc
1

bubmuorexa [JOK
https://m.edsoo.ru/5fbc5dc
1

bu6mmorexa [IOK
https://m.edsoo.ru/5fbc5dc
1

bu6mmoreka [JOK
https://m.edsoo.ru/5fbc5dc
1

bu6mmoreka [JOK
https://m.edsoo.ru/5fbc5dc
1



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbl

BBenenue B cTepeoMeTpuio

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE

[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHUKyYISIPHOCTD MPSAMBIX U
IJIOCKOCTEHN B IIPOCTPAHCTBE

VYTriabl ¥ paccTosIHUA
MHororpaHHuKH
BexTops! B mpocTpaHCcTBE

[ToBTOpEeHme, 06001IEHNE U CHUCTEMATH3AIUS
3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

S

]

O

OOKYMEHT NOANUCAH
3NEKTPOHHOW MNOAMNUCHIO

Ceptudmkat 0E42607F1FEC395A2E3COFFB7CIBEQOF2
HOencteuteneH c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Mansa KOpbeeHa

KoauuecTBO 4acoB

Bcero

23

25

16

12

102

KoHnTpoabHbI
e padoThbI

IpakTn4yeckn
e padoThl

DJIEKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

Ne ni/m

NPOrpamMmbl

1 AHaMTHYECKasi TEOMETPUS

5 [ToBTOpenue, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

3 O06bEM MHOTOTpaHHHKA
Tena BpamieHus

5 [Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

6 JIBrxeHus

. [ToBTOpEeHuUe, 060061IEHNE 1

CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

S

]

N
o OOKYMEHT [IO.ELI'IMCAH
SNNEKTPOHHOWU NOANMUCBHIO
Ceptudmkat 0E42607F1FEC395A2E3COFFB7CIBEQOF2
HOencteuteneH c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Mansa KOpbeeHa
J

KoanuyecTBo 4acos

Bcero

15

15

17
24

17

102

KonTpoabHbl
e padoThI

IMpakTuyeckn
e padoThl

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl
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