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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
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M aOCTPaKTHOE MBIIUIEHUE O0y4arolUXcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTUX
JUCIMIUIMH. B paMkax paHHOro y4yeOHOro kypca oOydaromuecs OBIIAJI€BalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiupyeT cBoU
JOCTHKEHHS B MAaTEeMaTH4IecKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHKHU U OOLIECTBEHHON JKU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsA U B
MOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUUYECKU
CTPOTMMH KOHCTPYKIHUSMHU anreOpbl M MaTeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETU3alnio, a0CTparupoBaHWE M aHaIOrHio, (HopMUpYeT
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone usyuenus yueOHOro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHalM3a» 00ydYaroIIuecs IMOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIPETAllud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbli Kypc 007anaeT 3HAYUTEIHHBIM BOCHUTATENBHBIM ITOTEHIHAIIOM,
KOTOPBI peanu3yeTcsl Kak uepe3 Y4eOHbI Marepwal, CIOCOOCTBYIOIINN
(GOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOKUTEbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITENTbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yIbTaT.

B ocHOBe MeToanKu 00y4ueHHs anredpe 1 HayajlaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B ctpykType yuebHOro Kypca «Anredpa u Hayajia MaTeMaTHUYE€CKOTO aHaTTN3a
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oOyueHus Ha YpOBHE CpeHero o01iero 00pa3oBaHusi, €CTECTBEHHO JOTOMHSIS IPYT
Jpyra ¥ MOCTENEHHO HACHIIasCh HOBBIMH TEMaMU | pasfienaMu. JlaHHbIi yueOHbIN
KypC SBJISI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSET B ce0e coaepKaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUSI MHOKECTB, MaTeMaTHYeCcKas JIOTuka u ipyrue. [1o
Mepe TOTO KaK 00ydJaromuecs OBJIaJAeBaloT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BATEIIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb pEAJbHON CUTyallud, NPUMEHATh 3HAHUS,
IOJlyYEHHBIE MpPU H3YYEHHH Y4eOHOTo Kypca, JUIsl PELIeHHs] CaMOCTOSATEIbHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOM 3a/layu, a 3aTeM HUHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUMYECKass JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpUIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oluiero
oOpa3oBaHus 0co0O€ BHUMaHuE  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCICHHM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, YMEHUE JelaTh NPHUKUIKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroImIMMCsT MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKUCEN  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Huceld. B KakaoM M3 3THX MHOXECTB pacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNIbHBIX M UpPPaMOHATIBHBIX YKCEN, apu(pMETUUECKHE ONepaliu, a TaKkxke
U3BJICUEHNUE KOPHS HATypaJbHOM CTENEHW HAa MHOMXECTBE KOMIUJIEKCHBIX YHCEIL.
bnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIONb3YEeMBIX YHUCET U
3HaKOMCTBY C BO3MOXXHOCTSMU MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33734
dbopMupyeTcsi peaCTaBICHUE O €IUHCTBE MATeMAaTUKH KaK HayKd U €€ pojH B
NOCTPOEHUU MOJIENIEH peasbHOr0 MHpA, MIUPOKO MCIOJIB3YIOTCS 0000IIEeHUEe U
KOHKpETU3aIHsl.

JIuaust «YpaBHEHUS UM HEPABEHCTBA» PEATU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpaMMbl IPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe oOydarouMecs OBJIAJEBAIOT PA3IMYHBIMU  METOAAMH  PEIICHUS
palMOHAIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJIbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
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JlanHas copepxatenbHas JIMHUSA BKIIIOYAeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKXe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, (OpMUPYIOTCS HaBBIKUA JEAYKTUBHBIX PACCYKICHHM,
paboThl C CHMBOJBHBIME (OpMamMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJITHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKA» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBHOCTh U3YUEHUS MaTepuania. 3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMNA, UX CBONCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYTHX y4eOHBIX
NPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHUSI BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3iMYHBIMM BEJIMYMHAMH, HCCIEIOBaTh IOJYy4YEHHbIE (DYHKLIHH, CTPOUTh HX
rpaduku. Matepuain 3Toil cojiepkaTeaIbHON JIMHUM HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAKaTh 3aBUCUMOCTH MEX/1Y BEIMYMHAMU B PA3TUUHON
dbopme: aHATUTHYECKOM, TpadudecKoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1H, UCTI0JIb30BAHUIO aHATIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYr KaK MAaTeMaTHMYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpaduky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITHE
3HAYEHHUS, BBIYUCIATH MIIOMann (Guryp u oO0bEMBI TEl, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TipolieccoB. JlaHHas cojlep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MIO3BOJISIET HAXOIUTh HAMJTyYIlIee PENIEHUE B IPUKJIAHBIX, B TOM YHACIIE COLUATBHO-
PKOHOMHUYECKHMX, 33/]a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIO aHajIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATIbHO-JIOTMYECKOT0 U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronmecs y3HaroT O BBIJAIOIIIXCS
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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 Hambosee YHUBEPCAIBHBIA SI3BIK, OOBECIUHSIONINA BCE pa3Ieibl
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 M WCIOJB30BaTh €ro /IS BBIPAKECHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeyeT TpU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE OMNPENEIEHHBIM
IpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTHYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
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 MAaTEMaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIpPETAIMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUIETCHBI B KOKIIBIN M3 Pa3/eioB MPOTPaMMBI, TIOCKOJIBLKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTCs B IpoIlecce U3yUeHHs BCceX TeM y4eOHOTo Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanu3a» otBoauTtcs 272 vaca: B 10 knacce — 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

PanmonaneHpie uymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble Mepuoganueckue npodu. IlpumeHneHue npodeil U MPOLEHTOB IS
pelIeHus NPUKIaJAHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiel 3HAHUWU U PEaNIbHOW KU3HH.

JlelictBuTenpHble  yucia. PanuoHanbHBIE W UPpALMOHAIIBHBIE YHCIA.
Apudmernueckue  omepanMu ¢ JICWCTBUTENIBHBIMU  4YuciaaMd.  Moayib
JNEHCTBUTENILHOTO YKciaa U ero cBoicTBa. [IpuOnmkEHHbIE BBIUMCIIECHUS, MTpaBUiIa
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIENH (POPMBI 3aMHUCH AEUCTBUTENBHBIX YHCEI JIJISl PEIICHHS TPAKTUYECKHUX
3aJ1a4y ¥ NpPEeCTAaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajIbHON CTENIEHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM II0OKA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTUuHbIE W HATypaJlbHbIE
JorapupMsl.

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

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NpPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS U YpaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pElIeHE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEpaBeHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHOrousjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouieHb!I ¢ 1e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

WppauronanbHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPAaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.
[Tpeobpa3zoBanHue BbIpaX)EHH, COEPIKALIUX JOrapru(MBbI.
HUS. OcCHOBHBIE METO/IbI pelieHus
O JTOTA ﬁg;’rdﬁ%dj@& AHenuii.
an OHHOM NOANMAUCLIO
CHOBHbIC TPUIOHOMETPHUECKHE dbopMyIbI. ITpeoOpazoBanue
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Pemienne cucteM JIMHEMHBIX YypaBHEHHMHU. MarTpuua CUCTEMBI JIMHEHHBIX
ypaBHeHM. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, IPUMEHEHUE ONpPENEIUTeNs JAJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. McciaenoBanue NoCTpOCHHOW MOJEIU C MMOMOLIBIO MAaTPHII
Y OIIPENICIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JacTel HayKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

@®yHkus, crnocoObl 3amanus (QyHkIuM. B3auMHO 0OpaTHble (QYHKIMH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu yskium.
[TpomexxyTku 3HaKonocTossHCTBA. YETHbIE 1 HeuéTHbIe pyHKuMH. [leproanyeckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEJOBaHHE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHs n-0i CTENEHU KaK GyHKIMKU 0OpaTHOM CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 71 pelIeHUs ypaBHEHUH.

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOLEccaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajm3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUHU. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIE0BATEIILHOCTH.
HcTopusi BOZHMKHOBEHHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TreOMETpUYECKON
IIPOTrpecChu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN poCcT. Yncio e. Popmyiia CI0KHBIX
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HenpepsiBHbIE (YyHKIMH W HX CBOMCTBAa. TOYkH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3aaa4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHne, reOMeTpUUECKUN U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[TpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMY (PYHKIIUH.

MHoskecTBa M JIOrHKA

MHoOXxecTBO, oOIlepallid HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammsbl
Oinnepa—Benna. [lpumeHeHHe TEOpPETMKO-MHOKECTBEHHOTO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

11 KITIACC

Yuciia ¥ BBIYUCTICHUSA

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenmurens (mamee — HOJl) u HamMeHbiliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is pemeHus
3a/1a4 B LIEJBIX YUCIAX.

KoMmmnekcHble uucia. AnreOpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepauud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHrd U3 KOMIUIEKCHOTO uucia. [IpuMenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

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

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMH C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

CUCTEM W COBOKYNHOCTEH pAalMOHAIbHBIX,

O up EVWW@B@E}HQ&!’&T&:HLHHX 1 orapu(pMUIECKUX YPABHEHUIA.

POHHOU NOANNCHIO
ABHCHMsI, HCPABCHCTBA U CUCTEMBI C IIapaMETPaMHU.
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[IpuMeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3aJ1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPI peTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu GyHKIUHA. ['eoMmerpruueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckre mMeTonbl pellleHUs YpaBHEHUM M HepaBeHCTB. I 'paduueckue
METOJbI PELLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aJady U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTbH U
sKkcTpeMyMbl. HaxoxaeHre HanboabIIero 1 HAMMEHbIIEro 3HaYeHUI HEeMPEPbIBHON
(yHKUIHMH Ha OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pEleHUs B
NPUKIAJAHBIX 3ajadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs IHpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxeHus nepBooOpa3HbIX.

HNuterpain. ['eomeTprueckuii CMbICI MHTETpaIa. Berauciaenue onpeaenéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[IpumeHeHrne MHTErpaja A HAXOXKICHUS IUIOMAAeH MIOCKUX (Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIBI0 U depeHIInaIbHbIX
YPaBHCHUM.

4 ™\
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[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(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUJaIOIMIEerocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, OHpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUUYECKOW IIKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOWUHMBOTO OYIYIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pELICHU, pacCy>KI€HUN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JIMuHbIX BUJOB UCKYCCTBA;

S) pu3nUecKOro BOCIIUTAHUA:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, PEryispHas (U3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHNS:

e
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TOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHWIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH;

7) IKOJIOTUYECKOT0 BOCITUTAHMS

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIbTYpbl, TMOHHUMAaHUE BIIMASHHUS
COIMAJTBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIlbl, OCO3HAHME TJIOOATIEHOTO XapaKTepa dKOJOTHIECKUX MPOOIIeM, OPUCHTAIIHS
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHMM JUIsl penieHus 3ajady B 00JacTu
OKpYXalolel cpefpl, IJIAHUPOBAaHUE MOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM JJIsI OKPYKAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOLIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKON
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHS ITUBWIN3AINH, OBJIAJCHHUE SI3IKOM MaTEMaTHKH U MaTeMaTHIECKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUSI MHPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYATLHO U B TPYTITIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHMsI 17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YaCTHBIC U OOIIINE, YCIOBHBIE;

BBISIBJIATh MATEMaTUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHU, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh aPIryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;
yueOHOM 3amauu  (CpaBHUBATH HECKOJIBKO

Ba ﬁi‘bﬂf{g@@ﬁ%‘f‘ﬁﬁ&gmh HanpoJiee MOAXOAAIIUN C Y4ETOM CAMOCTOSATENBLHO
ANNIEKTPOHHOW HO%HMC}'
BBIJIC]ICHABIX KPUTEPHEB ).
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UCITOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 0ObEKTaMHU, SIBJICHUSMU, IPOLECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TAaKKe BbIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH MH(POPMALIUIO PA3IMYHBIX BUJIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUUueCcKH;

OLICHUBATh HaJAEKHOCTD
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

uH(popmaun 1o CaMOCTOSITEIIEHO

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CYKICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOAYy pELICHHs 3a/1ayH,
KOMMEHTHUPOBATH MOJYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTaBIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3ju4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHUS C YYETOM 3aaay
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COCTaBJISITh IJIaH, aITOPUTM PEIICHHS 3a/1a4uH, BEIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUS WM HEAOCTUIKEHUS Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mpu pelmleHHH Y4eOHbIX 3aJad, OPUHUMATh I€Jdb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenesTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIIOJIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBAThH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OyyarOIIMICA TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TIO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciia ¥ BBIYMCJIEHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCIO0, OCCKOHEYHas
nepuoAndeckasl ApoOb, TPOICHTHI, HMPPAIMOHAIBHOEC YHCI0, MHOXXECTBA
PaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

NPUMEHATh JPpOOM ¥ TPOLEHTHI JUIsl PEIICHHWS TPHUKIAJHBIX 3a1ad U3
bHOM JKU3HU;

A 0 €HHBIC BB[UHUCJICHUS, [IPABUJIA OKPYTJICHUS, IPUKUIKY U

QNIEKTPOHHOW NOAMNUCHIO v
OLCHKY 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 OIEpPUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKA3aTeNIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCIIOBOI'O apTyMEHTA;

OIEpUpPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh pPa3jIU4YHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUSA
HEPABEHCTB;

cBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH C UEIbIMH KO3 PUIIMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JeJICHHE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u teopemy Buera mis
pelIeHus 3a1ay;

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

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [UJIsi TNpeoOpa3oBaHMS
BBIPAKCHU,

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

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;

cBOOOJIHO OMEpUPOBATH MOHATUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
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IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYIIBI I TPEoOpa30BaHUS
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE (OpPMYJBbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHMUS, HEPABEHCTBAa IO YCIOBHIO 3aJayd, 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 TPeoOpa3oBaHus rpapuKoB (PyHKIUI;

cBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEIEIECHUS U MHOKECTBO
3HaYEHUHN PYHKIMH, HYyTU QYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUoInYecKue (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: MOKa3aTeNlbHAas M JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCIENOBaHMUS MPOILIECCOB U
3aBUCUMOCTEH MpHU pEelIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrPeCCUs], TUHEUHBIN U
HKCMOHEHLIUATIBLHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
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cBOOOHO OTIEPUPOBATH MOHITHIMHU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHNUs
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIMU, TOUKH Pa3phIBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN JJI PEIICHUS 3a/1aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CyMMBI, ITPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKH CMBICT MPOU3BOJIHOM 1Jis
pelieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl ONUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

cBOOOJHO OIEpPHpPOBATh TMOHATHUSMU: OIpEAeIeHHEe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOydenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIe Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIU3ay:

Yucji1a ¥ BBIYUCTICHUSA

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypanbHBIX 4yucen g pEelIeHUs 3aAad, MPUMEHSTh alrOpUTM
EBknnpa;

CBOOOZHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOMYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

cBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO W MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOW (OpMe, BBIMOIHATh apUPMETHUECKUE ONepalid ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.
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CBOOOJHO OMNEPUPOBATh MOHITUSMH: HUPPALHUOHAIIbHBIC, MOKa3aTelIbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOxoammble  (HOPMYJIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuars paloOHaJbHbIE, VppaluOHAJIbHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
CoJZIeprKallle MOYJIM U TapaMeTPhl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 33aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
MHTEPIPETUPOBATH NOJTYUCHHBIN PE3YyJIbTaT.

DyHKIUM U TPaPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTApPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
IIJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECCKHUX
dyHKIHi;

NPUMEHITh (GYHKIUU JJI1 MOJECIMPOBAHUS W MCCJICAOBAHUS PEabHBIX
ITPOLIECCOB.

Hauyana MaTeMaTH4ecKOro aHajamsa:

WCITIOJI30BATh MPOU3BOIHYIO VIS UCCIIECOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOUN Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO JJI HAXOXKJACHHUS HAWIIYUIIEro pELICHUS B

e

Ceptndukat OE42607F1IFEC395A2E3COFFB7C1BEOF2
LewcteuteneH ¢ 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

]

O

IIPUKJIAJTHBIX, B TOM 4YUCJIC CO I/IaJILBO—BKOHOMI/I‘-IeCKI/IX 3aga4dax, 1JIis OInpCacICHUA
pQOKSZNEHT NOANUCAH H > 34l > A pen

CEARRG PO UNEHIMS HAMEDQecca, 3ananHoro popMyIoi mim rpapukom;




CBOOOJHO OMEpUPOBATh TMOHATUSMHU: TMEpPBOOOpa3Has, ONpeaeIEHHbIN
UHTETpaJl, HAXOJUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (DYHKIMIA W BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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 YHUCIE COIHUATbHO-DKOHOMUYECKOTO H
¢u3nueckoro xapakrepa, CpeJCTBaAMU MaTEeMaTHUYECKOTO aHAIIN3A.

4 ™\
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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 CpeAaHero oo1iero oopazoBanus. Y 4eOHbIN Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y OOYyHAIOIINXCSI CTATUCTUYECKON KYJIBTYPhl U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTEM KaK MAaTEMATHYECKOIO MHCTPYMEHTA IS
W3YUYCHHUS CIyYalHBIX COOBITHM, BEIWYMH U TmporieccoB. Ilpu u3ydeHum kypca
oOoramfaroTcsl MPEACTaBICHUS OOydYaloIUXCsl O METoJaxX HCCIeTOBaHUs
W3MEHUYMBOTO MHpPA, PaA3BUBACTCA TOHMMAHUE 3HAYMMOCTU U  OOIIHOCTH
MAaTEMATUYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOW YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copmepxanne ydeOHOTO Kypca HampaBlIeHO Ha 3aKpeIUIeHWe 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHus, U
Ha Pa3BUTHE MPEACTABICHUN O CIyYalHBIX BEJIUYMHAX U B3aUMOCBS3SX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10KHO chOPMUPOBATHCS MPEICTABICHUE O
Hanbosee ynmoTpeOUTENbHBIX U OOIMIMX MaTEMAaTHIECKIX MOJIEIIAX, UCIOIb3YEMBIX
JUISL OTTMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUUECKUX BEJTMUKH, TOTPEIIHOCTEN
B pa3IMYHBIE POJAa U3MEPEHUSX, NITUTEIILHOCTH 0€30TKa3HOM padOThl TEXHUUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUH U TPOLIECCOB B 0011IECTBE. YUeOHBIN
Kypc sBIsieTcsi 0a30d /i OCBOEHHUSI BEPOSTHOCTHO-CTATUCTHYECKHX METOIOB,
HEOOXOMMBIX CTIEIUATINCTaM HE TOJbKO MH)KEHEPHBIX CIIENaIbHOCTEH, HO TaKKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE O0IIECTBEHHBIE HAYKH
B 3HAUMUTEILHONM Mepe UCIHOJB3YIOT ammapar aHaiu3a OOJIbIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXKJEHHE 3aKOHA OOJIBIINX
gyrcenl — (QYHIAMEHTATbHOTO 3aKOHA TPUPOJBI, MMEIOIIETO MaTeMaTHYECKYIO
dhopmanuzauio.

B cooTBeTcTBUM C yKa3aHHBIMU IIEJISIMH B CTPYKType yueOHOro Kypca
«BeposiTHOCTP M cTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJIEICHBI OCHOBHBIC
coaepkaTenbHble TMHUN: «CiydaifHple COOBITUS U BEPOSITHOCTH» U «CirydaiiHbIe
BEJIMUMHBI U 3aKOH OOJIBIIINUX YHCEI.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JE€MEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [UJISl TOJHOLEHHOIO OCBOEHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXKHBIX MaTEMaTHYECKUX YUeOHBIX
KYyPCOB.
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3aHMMaeT HU3Y4YCHHE TEeOMETPUYECKOT0 U OMHOMHUAIBHOTO pACHpEeICeHUd |
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOTaMU — MOKA3aTEIbHBIM U HOPMAJIbHBIM
pacrpenencHusIMHI.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYyYalHBIMU BEIMYMHAMHU U
pacnpeneNneHns My, aKIEHTUPYIOT BHUMaHHE OOydyaroluXcs Ha ONHMCAaHUU U
U3YYCHUU CIyYalWHBIX SBJICHUH C MOMOIIBIO HEMPEPBIBHBIX (yHKIHI. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKA3aTeIbHOMY U HOPMAIIBHOMY PacIpeACICHUSIM.

B ydyeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIIBHOE H3YYEHHE CBSI3U
MEXIYy CIy4yallHbIMM BEJIMYMHAMH W ONMCAHME OTOM CBS3M C IIOMOILBIO
KO3 PUIMEHTa KOpPpEIsUUU M €ro BbIOOPOYHOIO aHajora. OTU 3JIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lHMarpaMMsl paccenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCA HA CBEIAEHUS U3 KypCOB
areOppl U TEOMETPUH.

Emé oauH  21eMEHT  colepKaHus, KOTOpPbIM  Ipeajaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIONINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKHX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
SBJIIETCSL aKTyaJIbHBIM JUIsl OyAylIuX aOUTYypHUEHTOB, MOCTYMAIOIIKUX HA y4yeOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPaBJICHHUEM.

Ha u3ydenue yueOHoro kypca «BeposiTHOCTb U CTATUCTHKa» Ha yrIyOJIE€HHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hepento), 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). BepostHOCTh ciydaitHOro coObITHsl. bin3ocTh 4acToThl M
BEpPOSATHOCTH COOBITHI. CydaifHbIE OTBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
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
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIBITAaHUN A0 NepBoro ycnexa. [lepecranoBku
u dakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. dopmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyn. CiyqaitHbli BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuvaitnas  BenunuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJA CIydYallHbIMUA BeIWYMHAMu. buHapHas cimydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JBYyX CIIy4alHbIX BeaMuMH. HezaBucumele
CIIy4aliHbIE BEJIMYHHBI.

MaremaTnyeckoe OXHUAaHUE CIy4yallHOW BEJWYHMHBI (pacmpencsieHust).
[Ipumepsl MpUMEHEHUsT MAaTEMaTUYECKOro OXHAAaHMs (CTpaxoOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Clay4yallHON BenWuuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MareMaTndeckoe  OXuaaHue
reOMETPUUECKOr0 1 OMHOMHAIILHOTO PaCpe IeIeHHA.

Jucnepcuss W CTaHAapTHOE  OTKJIIOHEHUE  CIIyYaHOW  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHAPHOM CIydaiiHOM BeMMYMHBL. MaTeMaTruieckoe
Vsl CYMMbI HE3aBUCUMBIX CIIy4alHbIX BEJIMYMH.
JnEQPOMEHTHIO ATMOWPTHOE  OTKJIOHEHHWE OMHOMHUAJIBHOTO  pacIpe/eCHHs.

%B%%%&E%‘fﬁb@ OTKJIOHCHHC ITCOMCTPHUICCKOI0 PACIIPCACICHU.




HepaBenctBo YeoOniméBa. Teopema UeoOniméBa. Teopema bepuymiu. 3akon
Oonpmmx  uucen. BeiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BBIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPEICICHUMN.

HenpepeiBHbIE ciyyaliHble BedW4yuHbL. [Ipumepbl. DyHKIMS TUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NIpUBOASIINE K TOKA3aTEIbHOMY PACIPEAEICHUI0. 3aaun, IPUBOISIINE K
HOPMaJIbHOMY  PACIpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PyHKIUS IIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

ITocenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHUMBIX  COOBITHH.  3ajauwu,
IIPUBOJSAIINE K pacupenenennto [lyaccona.

KoBapuanusa nByx ciydaiiHeix BenuduH. KoadduumeHt auHEHHOM
koppemsiiui.  CoBMecTHble  HaOMIOJAEHMS JBYX  BEIMYUH. BbIOOpOoYHBII
Kod(phULMEeHT Koppenauuu. Paznuune Mexay JUHEUWHOW CBSI3bI0 U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.
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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(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl 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 COIMAJIbHBIMA HWHCTHUTYTaMHU 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
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B TIOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTE€MaTUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHU, pacCy>KJIeHUM, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCcKOro BOCIUTAHUS:

chOPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTUYeCKWe 3HAHUS B
WHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpEC K

HaJbHOM JACATCIBHOCTH, CBs3aHHBIM C

MareIR ROV NP AN e oxkennamu, ymenune cosepiiaTe OCO3HAaHHBIN BEIOOD
JIEKTROHHOW.NOANMUCHIO
YAyLIEX HTPOPECCHN M Pealu30BbIBATH COOCTBEHHBIE JKU3HEHHLIE ILIAHBI,
CEDTHQ)HKBTOEil%%?g? 86 A2E3COFFB
o o 8 B 351}01_05‘ Oyéﬁ@&%ﬁocn K  MaTeMaTHYecKoMy  OOpa3oBaHHIO U
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CaMOOOpPa30BaHUIO HA MPOTSKEHUM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKON  KYJIBTYpHI,
COITMATIbHO-IKOHOMHUYECKUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpelbl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATUYEeCKUX 3HAHUW IS peleHus 3agad B 00JacTu
OKpY’>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX

IIOHMMAaHHNC  BJIMAHUA

MIOCIICACTBHMA JUTSI OKPYXKAIOIICH CPEIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHMMaHUE MaTeMaTHIECKON
HAyKHU Kak cepbl 4eTOBEYECKOM IeITeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPEJACTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIECTBIISITH MPOSKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIITIC.

METANIPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TOHSTHI, OTHOLIEHUHA MEXAYy MOHATUSIMH, (HOPMYIUPOBAThH
OINpEJEeNeHHs MOHATUNA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKaAIUH,
OCHOBaHUS J1s1 0000UIEHUS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (OPMYJIHUPOBATH npeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JIeJaTh BBIBOJbBI
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(OpsiMbI€ U OT NPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS 1 BHIBOBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
0Jiee MOAXOIAIINN ¢ YUETOM CaMOCTOATEIBHO

n

C MHCIIOJIb30OBAHUCM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
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JAeHCTBHUSA:



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
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAaE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSATENIbHO BBHIOMpPATh (oOpMaT BBICTYIUIEHHA C Y4YETOM 3ajad

e

O
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COCTaBJISITh IJIaH, aITOPUTM PEIICHHS 3a/1a4uH, BEIOUPATh CIIOCOO PEIICHUS C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTUYEeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATh MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eITEILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThl TMpU peHIeHUd YYeOHBIX 3a7ay, MPUHUMATH I1I€JIb COBMECTHOM
JeSATEeTLHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisirh
BU/JIBI pabOT, IOTOBAPUBATHCS, 00CYX AATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJAUHUPOBATH
CBOM JEUCTBHS C APYTUMHU YI€HAMU KOMaH/bl, OLIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJTHO OTMEpUpOBaTh MOHATHUSAMHU: Tpad, MIoCKuii rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
IKCIIEPUMECHTA;

CBOOOJHO OIEPUPOBATH TMOHATHUSAMH: CIIYIalHBIA OSKCIIEPUMEHT (OIIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIy4aifHOTO  OTBITa, HAXOJWTHh BEPOSTHOCTA COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMY;

OOBITHS: TIEpECeUCHHE, 0OhCIMHCHHUE JTaHHBIX
O co&%WEUgﬂiﬁﬁ@“ THBOIIOJIOPKHOE JTaHHOMY, HCIIONL30BaTh JHarpaMMbl

EKTPOHHOW N0 bHO o
niepa, KOOpAMHA yfo MPSMYIO NIl PEIICHUs 3a/1ad, MOoJIb30BaThesi (popmynoi

EZ?E‘;’::S;;E(?@éﬁ@%ﬁé}%@%ﬁﬁé%ﬁf%ﬁﬂ BEPOSITHOCTEH JBYX U TPEX CIy4aiHbIX COOBITHI;
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OIEpUPOBATH MOHATUSAMM: YCIOBHAS BEPOSATHOCTh, YMHOKEHHE BEPOATHOCTEM,
HE3aBHCHUMBbIE  COOBITHS, JIEPEBO  CIy4alHOTO  JKCIEPUMEHTa, HAaXOJUTh
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;

IPUMEHATh M3yYECHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEIICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOO/IHO  ONEpUPOBATH MOHATUSAMU: OWHApHBIA  CIAy4YailHBIA  ONBIT
(ucbplTaHuE), yCliexX M HeyJaya, HE3aBUCHMbIE HCIBITAHHS, CEpUs HCIBITaHUM,
HAXOJIUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI J]O IEPBOTO YCIIEXa, B CEPUU
UcHbITaHUuN bepHyu, B OnbITe, CBSI3aHHOM CO CIIy4allHbIM BIOOPOM U3 KOHEUHOU
COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHUE
BEPOSTHOCTEM, JuarpamMMma pacrnpeieiceHus, OuHapHas CciydailHas BeJIUYWHA,
r€OMETPUYECKOEe, ONHOMUAIILHOE pacIpeesICHHE.

K koniy 11 kiacca o0yyaromuics HayquTCst:

OIEpUpPOBAaTh MOHATUSMH: COBMECTHOE pPACHpPENENICHUE JIBYX CIy4YalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENEICHUS ABYX CIy4YailHBIX
BEJIMYMH [JIsl BBIJEICHUS pACHpEACNICHUs KaXKJI0M BEJIUYUHBI, OMNpEe/EICHUS
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYNH;

CBOOO/IHO OMNEpPUPOBATH MOHATHEM MAaTEMaTHUYECKOrO OXKMJIaHUS CIydyailHOW
BEJIMUMHBI (pacrlpesesieHus), MPUMEHITh CBOMCTBA MAaTEMaTHUYECKOIO OXKHMJAHUS
IpU pEUIeHUH 337a4, BBIUUCIATh MAaTEMAaTUYECKOE OKMJaHuE OMHOMHUAIBLHOTO U
r€OMETPUYECKOTO PACIIPEEICHUN;

CcBOOOHO ONEpPUPOBATH MOHITUSIMH: JUCIEPCHUS, CTaHJAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA IUCIIEPCUM CIIy4YaWHON BEINYUHBI
(pactipeiesieHusi) MPU PEILICHUU 3a/lad, BBIUUCIATH JUCHEPCHI0 M CTaHAApTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJIBHOTO pacipe/leICHU;

BBIYHCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU MO JAHHOM BHIOOPKE M OLICHUBATh
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEeHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3bI, MOJIB3YSACh U3yUYEHHBIMU PACTIPEACICHUSIMHU.
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MNOACHUTEJIBHASA 3AIIMCKA

I'eomempusa_ssnsercs oquuM 13 6a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IIPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[TockonpKy J0THYECKOE MBILIUIEHUE, (POpMHUpPYEMOE PU U3YUEHUH 00yYarOIUMUCS
IIOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JOKA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIETIOYKH JIOTUYECKUX YTBEPKACHUM IIPU PELICHUH T€OMETPUUYECKUX 3a1a4, YMEHNE
BBIJIBUTaTh W OIPOBEPIaTh THIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCA IpU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PU3MUYECKUX 3a]au.

[{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIIOCOOHOCTEN 00yUaOMUXCs PU U3yUEHUN
F€OMETPUU, KaK COCTaBISIOIIEH MpeaMeTHoW obnactu «Maremaruka U
nH(pOopMaTHKa» yepe3 00ecreueHne BO3MOKHOCTH IPUOOPETEHUSI U MCTIOJIb30BaHUS
0osee r1yOOKMX reOMETPUYECKUX 3HAHUM U NeWCTBUMN, clIeU(UYHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO PO(heCCHOHAIBHOTO 00pa30BaHus, CBA3aHHOTO C
WCIIOJIb30BaHUEM MATEMATHKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIUIYOJIEHHOM YpOBHE,
pacIIMpPSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLUIUM MHPOM;

dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4yaTh
pa3HbIE SBJICHUS OKPYKAOLIET0 MUPA, 3HAHWE MOHATUIHOIO amniapara 1o pa3ieiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSMH O
IMPOCTPAHCTBEHHBIX (PUTIypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJIapTHHIE CIIOCOOBI pEIIeHU 3a/1a4;

dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTOTPAaHHUKM M Te€ja BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupOBaHHE NMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTIO MOCTPOSHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TIPU
IIPOBEJCHNUN PACCYKIACHUM;

(GopMUpOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTeJIbCTB U aJTOPUTMOB

e
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CIICHN, YMCHUA UX IPUMCHATH, IINOBOAUTH 10KA3aTCIIbHBIC PACCYIKXIACHUSA B XO0IC
DO O KYMENT NOANMCAH NOBOAUTE 2 paccyxn )
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00OCHOBAaHMUU MaTEeMaTHUECKHUX YTBEPXKJIECHUHN U POJIM aKCUOMATHUKH B IPOBEICHUHU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPLICHCTBOBAHHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4JaromuXcs, MO3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, HUHTEpECca K U3YYEHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEATbHBIX CHUTYallMi, HCCIEIOBAHHUS MOCTPOCHHBIX MOJIEIIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIHTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YIi1yOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JHHHUSM Y4eOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKMX YMEHHUH pacmpeaenseTrcss He TOJbKO IO
CoJlep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOTIPOCAM O0yUaroIInecs
oOpamanuch HEOJAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHSIMHU U HaBbIKaMHU IMOCJEA0BATEIbHO U OCTYNATENbHO, C
COOJII0/IEHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon K M3y4eHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus Jjuis auddepeHunanuu 00OydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX IMporpamMM, oOOecleuuTh yriayOJaEéHHOe
U3y4eHHE T€OMETPUHU KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K TPOAOKCHUIO H3YYEHUS MATEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
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COJAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECH,
NapajulelibHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1IAPAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajUIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapayieabHOCTh IIIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
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, MPOEKLMsI (PUTYpBI Ha MIIOCKOCTh. [lepneHaAuKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbId U MHOTOI'PAHHbIE YIJIbIL.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTrOJIbHBIN ITapaUIeNeNUIIE] U €ro cBoicTBa. Kparyanmme
NyTH Ha TNOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas

. . I-¥rojJbHadA ImupamMuaad, rmpaBUJIbHasA U yceqéHHaﬂ

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

ﬁa EKTPOHHOW MOANUCHIO
PaBUIBbHBIC MHOI'OIPAHHUKH: MPABUIIbHASA MPU3MA M HOpaBUIIbHASA NHPAMMIA,




IpaBUJIbHAs TPEYTOJIbHASI TUpaMuUa U IpaBUIIbHBIN TeTpasap, KyO. [IpeacraBnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCASP.

Brruucienne »SaeMEHTOB MHOTOTPaHHUKOB: pEOpa, IHWAroHAIW, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM Mpu3Msl. [ Lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW TNHPAaMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasloKEHUMM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHass cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOpAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TO4YEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAss TIOBEPXHOCTh, KOHWYECKAass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHOocTeld. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepsl
U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunuuapa u konyca. Cummerpust chepsl 1 mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPU3MBI, MWJIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa U I1apoBOTO
CerMEHTAa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipm3ma, 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 LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILIEH ITIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyrompHas cucrema
KOOpaMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTtOopa. PasnokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEeHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBM)XEHUN: 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) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIIECTBA, IPECTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOpBI, ONpPOCHI U JPyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapojaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

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

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0OPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas ¢u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAE€STEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K

HaJbHOM JACATCIBHOCTH, CBs3aHHBIM C

MareIRMReV NP AN EDoxkennamu, ymenune cosepiiaTh OCO3HAHHEIM BLIOOD
JIEKTROHHOW.NOANMUCHIO
YAyLIEX TPOPECCHN M PEalu30BbIBATH COOCTBEHHBIE JKU3HEHHBIE ILIAHBI,
CEDTHQ)HKBTOEil%%?g? 86 A2E3COFFB
o o 8 B 351}01_05‘ Oyéﬁ@@%%ocn K  MaTeMaTU4ecKoMy  OOpa3OBaHHIO U
Bnapgeney KyHy Maisa lOpeeeHa
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caM0OOpa30BaHUIO Ha TPOTSDKCHUHM BCEH JKWU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIBTYPHI,
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpelbl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CpeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH, TOHMMAaHUE MaTeMaTHIECKOM
HAyKHU Kak cepbl 4eTOBEYECKOM IeITeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUSI MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCIICIOBATEILCKYIO JIEATCTLHOCTh MHANBUAYATBHO U B TPYIIIIE.

IIOHMMAaHHUC  BJIMAHUA

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE INMPU3HAKA MATEMAaTHUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBATH
OmpeieSIeHUs TOHSITUH, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (pOopMyIupoBaTh npeoOpa3oBbIBATh  CYXKICHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIC;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U

u

KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;
BbIOMpaTh crmoco0 pemieHus ydeOHOW 3amayd (CpaBHUBATh HECKOJBKO
0Jiee MOAXOIAIINN ¢ yUETOM CaMOCTOATEIIBHO

BHE&i&WE&T@ﬁ h
9AEKTPOHHON NOANUCHIO
4a30BbI€ HUCCJICA0BATECIbCKHC
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JNeHCTBUSA:



UCITOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoljeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTo 00beKTa, IBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBJICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
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:

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

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX 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 CaMOCTOSITEJIBHO

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
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSICHEHHWS [0 XOAY pELICHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opMar BBICTYIUIEHUS C YYETOM 3ajad

e

O

IIPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUU.
AOKYMEHT NOANMUCAH
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COCTaBJISITh IJIaH, aITOPUTM PEIICHHS 3a/1a4uH, BEIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGOpMaIUK.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca U pe3yjbTaTa pelIeHUs
MaTeMaTU4YECKOU 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LUEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUIKEHUS Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mMpU pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh Ielb COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/IBI pabOT, IOTOBAPUBATHCS, 00CYX AATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (popMax padoThl (00CyxkAeHUS, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBAThH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aIMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU TIOHSATHSIMH CTEPEOMETPUU TIPH
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMIPUMEHSITH AKCMOMBI CTEPEOMETPUM M CIICJICTBUSI W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJAcCU(DUIIMPOBATH B3aMMHOE PACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATh TOHATHSAMH, CBSI3aHHBIMH C yIJIAMH B

e
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TTPOCTPAHCTBE: MCKIY TIPIMbIMU B TPOCTPAHCTBE, MEXKIAY NPIMOUA H

LOKYMEST HOBRJACAH

SHEKTPOH%OIZ noannchLio )
e CBOOOIHO OI€PHUPOBATH MOHHATUAMHU, CBA3AHHBIMHA C MHOTOI'PAHHUKAMU,




CBOOOJTHO paclo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (IIpU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

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

CBOOOIHO  ONEpUPOBaTh  IOHATUSIMH, CBSI3AHHBIMH C  CEUYEHHUEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATD napajuiebHOE, LEHTPaIbHOE " OpPTOTOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus: pUryp Ha
IUIOCKOCTH;

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

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpuU3Ma,
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 FTEOMETPUUYECKUX BEJIMYMH, IPUMEHSSI U3BECTHBIE METOIbI IPU
pPELIEHMM MaTEeMaTUYECKHUX 3aJ1ad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOHOCTH;

OPUMEHATh NPOCTEHIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MpPeoOpa3oBbIBaTh WU HMHTEPIPETUPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

NPUMEHSATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATH W
aHAIM3UPOBATh PEANbHBIE CUTYallMM, MPUMEHATh M3yYCHHbIE TOHSTHUS B
mpoliecce IMOMCKa  pelIeHUusT MaTeMaTU4ecKd  CcPOopMyIHpPOBAHHON
npoOsieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIB30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MpPakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOX/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(epruyeckoll TMOBEPXHOCTIAMH, OOBICHATH CIIOCOOBI
TIOJTYYCHHUS;

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

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

KJ1acCu(UIIMPOBATh B3aUMHOE PACIOjIOKeHUe c(hephl U MITOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB WU TeJI BpAIllCHHUS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (opmyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBSI3aHHBIMA C KOMOWHAITUSMH TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEIT BPAIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBaTh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTIEpaIiii Ha/l BEKTOPAMH;

3a7aBaTh TNIOCKOCTh YPaBHEHHUEM B JICKAPTOBOM cHCTeMe KOOPAMHAT;
peraTh reOMETPUIECKUE 3a/1a4l Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUN OT TOYKH JI0 TIJIOCKOCTH, B 1IETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH;
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IIPH TTIOBOPOTE BOKPYT MPSIMOU, TTpeoOpa30BaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TE€J BpAIICHHS: CEYEHUs LIMIMHIPA
(mapannenbHO U MEePHeHIUKYISIPHO OCH), CEUeHUs KOHyca (TapaiebHbIe

e

O

OOKYMEHT NOANUCAH
INERTPHHHPIRFEHMANFAOABL 11

OCHOBAHHMIO U 11 oxon;mmetepes BEpILKHY), CEYEHUS 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
3a1a4, MPEANOJarallMXx HECKOJIbKO IIaroB pEUICHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HESIBHOU (hopMme;

e pemaTh 33aJa4d Ha JO0Ka3aTeIbCTBO MAaTEMaTHYECKHX OTHOLICHUH U
HAXOXKJEHUE TEOMETPUICCKUX BEIIMUNH;

e TIPUMEHSTH MPOTPAMMHBIC CPENICTBA M JJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI TIPY PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

e TIPUMEHSTH MTOJIYICHHBIC 3HAHUS Ha IPAKTUKE: CPABHUBATh, aHATM3UPOBATH
U OIICHUBATh pEAIbHbIC CHUTYyallMH, MPUMEHATh H3YyYEHHBIC TMOHSITHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHPOBAHHON MPOOJIEMBI, MOJCIUPOBATh pEaJIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TeOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

e UMETh MpPEACTABICHUS 00 OCHOBHBIX J3Talax pPa3BHTHS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTH

4 ™\
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TEMATHYECKOE IINTAHUPOBAHUE Anreopa
10 KJIACC

Ne
n/n

10

HaumeHoBaHue pa3iesioB M TeM
NporpamMMbl

MHOXeCTBO JEHCTBUTEIBHBIX YHCE]L.
Muorowiensl. PanimonanbHbIle ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU

Oyukuuu U rpaduku. CreneHHas GyHKIHS C
L[eJIBIM TIOKa3aTesieM

Apudmernuecknii KOpeHb N-0if CTENICHH.
HppanmonanbHble ypaBHEHUS

[TokazarenpHas pynkuus. [lokazarensHbie
ypaBHEHUS

Tpuronomerpruyeckue BoIpa)keHUs U
ypaBHEHMS

[TocnenoBaTenbHOCTH U IPOTPECCHH
HenpepsiBable pynkuuu. [IponzBoanas

Jlorapudgmuueckast pyHKIUS.
[Ipocreiimme norapudmuyeckre ypaBHeHUs

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT

S

3JIEKTPOHHOW NOAMNUCHIO
OBIIEE KOJIMYECTBO YACOB I10

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

o 11 BOKYMEHT AOANNCAH

OeicTeuTteneH c 05.

Bnapgeney KyHu Mansa KOpbeeHa

]

3HaHUU ™

.05.2027

KoanuyecTBo 4acos

Bcero

16

12

15

26

10
27

13

136

KonTpoabHbl
e padoThl

IIpakTHYecku
e padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KIIACC

Ne
n/n

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

[IpousBoaHas nokazaTeabHON U
norapupmMuuecKoi GyHKINH

KommniiekcHbie uuncia

HaTypaJ'ILHHe " IOCJIbIC YHUCiia

CucreMbl palrOHAJIBHBIX, UPpPALTUOHAIBHBIX

MOKa3aTeIbHBIX U JOrapu(pMUUECcKux
YpaBHEHUU

3agauu ¢ mapaMeTpaMu

[ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3aIIHS
3HaHUH

S

]

O

e cos o

I[TPOTPAMME
CeptudpukaTt 0E42607F1FEC395A2E3COFFB7CIBEOF2
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Peseps A

KoanuyecTBo 4acos

Bcero

19

14

33

12

21

136

KoHTpoabHbI
e padoTsl

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. Cioyyaitasiii BBIOOp
13 KOHEYHON COBOKYITHOCTH

6 CirydaiiHble BETMYUHBI U pacIpeieIeHus
/ ™\
o OBPYMEDTTIQBONMEARIACOB 110
SfAEKTRANIRH NOAMMCEI0
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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 BETUYUHBI
3 (pactipeenienusi), oka3aTeIbHOE U 4
HOpPMaJIbHOE pacipeaeIeHHs
4 Pacnpenenenue Ilyaccona 2
5 CBs13bp MeX/1y ClTy4allHBIMHM BETMYMHAMHU 6
6 O00011eHNe U CUCTEMAaTU3AINS 3HAHUI 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 I10
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
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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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