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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «AJiredpa ¥ Ha4aJIa MATEeMATHYECKOI0 AHAJIN3a» SBIISIETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeaHEro ooiero oOpa3zoBaHMS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIBHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYrol CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M aOCTPaKTHOE MBIIUICHUE O0YYaIOLUXCsl HA YPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroluecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOoTopas (opMyiupyeT cBou
JOCTHKEHHS B MAaTEeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY JJI1 YCIEUIHOTO OBJIQJCHUsSI 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX ITH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMU anreOpbl M MaTeMaTHMUeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PacCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hayala MaTeMaTUYECKOTO
aHaM3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEH PEaJbHBIX CUTYAIllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HAayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbli Kypc 007anaeT 3HAYUTEIHHBIM BOCHUTATENBHBIM ITOTEHIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CIOoCOOCTBYIOIIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crnenuduky ydeOHOU
JESTENIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPATHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yIbTaT.

B ocHOBe MeToanKN 00y4deHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHalIn3a
JCKUT ACSITENTbHOCTHBIN MPUHIIUI O0YUYESHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHN3a
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oOyueHus Ha YpOBHE CpeHero o01iero 00pa3oBaHusi, €CTECTBEHHO JOTOMHSIS IPYT
Jpyra ¥ MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHU U pazjenamu. /[aHHbI yueOHbIN
KypC SBJISI€TCS WHTETPATHBHBIM, IOCKOJBKY OOBEIMHSAET B ceOe Ccohep:KaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUSI MHOKECTB, MaTeMaTH4YecKas Joruka u gpyrue. [1o
Mepe TOTO KaK 00ydJaromuecs OBJIaJeBaloT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BATEIILHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJbHON CUTyallud, NPUMEHATh 3HAHUS,
NOJly4YEHHBIE MpPU H3YYEHHHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSTENIBHO
c(opMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTeM HHTEPHPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yaensercs  (QOPMUPOBAHUIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCICHHM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUClIa, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaloUIMMCS MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKUCEN  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hhceld. B  KaXaoM M3 3THX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMM Ha MHOXECTBE LEJbIX 4YHUCENI, O0COOble CBOMCTBA
palMoHaNIbHBIX M UpPPaMOHATIBHBIX YKCEN, apu(pMETUUECKHE ONepaliu, a TaKkxke
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIONb3YEeMBIX YHUCET U
3HaKOMCTBY C BO3MOYKHOCTSMH MX MPUMEHEHUS JUIsl PELIECHUS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi peaCTaBICHUE O €IUHCTBE MATeMAaTUKH KaK HayKd U €€ pojH B
MOCTPOEHUU MOJIENIEH peallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCA 0000IIeHHE U
KOHKpETU3aIHsl.

JIunuss «YpaBHEHUS! U HEPABEHCTBAa» pPEANU3YETCS Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpaMMbl IPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3yibTaTe OoOydYarouMecs OBJAJEBAIOT PA3IMYHBIMU METOJAMH  PEIICHUS
palMOHAIbHBIX, HMPPALMOHAIbHBIX, IOKA3aTEJIbHBIX, JIOTApUPMUUYECKUX 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 BBIPAXKECHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jorapudmbl. brarogaps mzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHMBOJBHBIME (OpMamMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. ANreOpa npeaiaraeT 3ppekTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKA» TECHO
NEperuIeTaeTcs C JAPYTMMH JIMHUSMH y4e€OHOTO Kypca, IOCKOJIBKY B KAaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBHOCTh U3YUEHUS MaTepuania. 3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNH, NX CBOICTB
U rpaMKoOB, UCHOJIb30BaHUE (PYHKIUH IS pelIeHUs 3a7ad U3 JAPYTHX YYEOHBIX
NPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIEIO0BAaTh IOIY4YEHHbIE (PYHKIMH, CTPOUTHh HX
rpaduku. Matepuain 3Toil cojiepkaTeaIbHON JIMHUM HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMHU B Pa3IUYHON
dbopme: aHATUTHYECKOM, TpadudecKoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIILIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1H, UCTI0JIb30BAHUIO aHATIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMaTHMYeCKHX, TaK U MPUKJIAJAHBIX 3a]ad,
JIOCTYMHBIX O00YyYaIOIIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITHE
3HAYEHHUS, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTH4YEeCKUX MOJeNiedl peajbHbIX CHUTYallui,
MIO3BOJISIET HAXOIUTh HAMJTyYIlIEe PELIEHUE B PUKJIAIHBIX, B TOM YHACIIE COLUATBHO-
PKOHOMHYECKHMX, 33/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATIbHO-JIOIMYECKOT0 U KPEeaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. O0yyaronmecs y3HatoT O BBIJAIOLIIXCS
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CopeprkaTtenbHO-METOIMYeCKas TUHUS «MHOKeCTBa M JIOTUKa» BKIIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC MTKOIHHOM MaTEeMaTHKN
U TIpe[yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIUHSIONINA BCE pa3Ieibl
MaTeMaTHKU © € TPUIOKCHHUH, OHMU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKHE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH M WCIOJb30BaTh €ro /ISl BHIPAKECHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTHUKA KaK HayKd CIIeyeT TpU3HATH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE OMNPENEIEHHBIM
IpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTHYECKONH JIOTHKH CIOCOOCTBYET pAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOTO aHAIHM3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIC MPHU3BaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH pealbHBIX
CUTyalluii, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KK/IBIN M3 Pa3/IeiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJB3yeTCs IS pelieHUs] MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEAbHbIX  MPAKTHYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh H  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHUS NPHUKIAJHBIX 3a7ad
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 knacce — 136 vacoB (4 vaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).

I'eomeTpus SBISICTCS OJTHAM M3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHUs, TaK Kak OOCCIEYMBACT BO3MOXXHOCTh W3YUYEHUS JTUCIUTLINH
€CTECTBEHHO-HAYYHOW HAIMpPaBIEHHOCTH W TPEIAMETOB TYMAaHHTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBIIIJICHHUE, (HOPMHUPYEMOE MPH H3YUICHUH 00YJIarOIITUMUCS
MOHSATUWHBIX OCHOB TE€OMETPHH, TMPH JOKA3aTeNIbCTBE TEOPEM M TIOCTPOCHHHU
IEMOYKH JIOTHYECKUX YTBEPKICHUN TIPH PEIICHUN T€OMETPUUECKHX 33]1a4, YMEHUE

e

Ceptndukat OE42607F1IFEC395A2E3COFFB7C1BEOF2
LewcteuteneH ¢ 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

]

O

BBIJIBUI'AaTh U O%OBGRF&TB TUIIOYe35I HEIIOCPEACTBECHHO HCIIOJIB3YHOTCs IIpH
OKYMEHT NOAMNMUCAH

pgﬂﬁ{%%ﬁ ﬁ%ﬁmD-Ha}"—IHOFO OUKIa, B 4aCTHOCTHU (1)H3H‘-I€CKI/IX 3aga4.




[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «I'eoMeTpus» Ha yriyOiaeéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEH 00yUaIoONIXCcs IPU U3YICHUN
TeOMETpPHH, KaK COCTaBISIONICH mpeAaMeTHONM obmactu «Marematuka u
uH(pOpMaTUKa» yepe3 00ecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BAHUS
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUM U AEUCTBUM, crielu(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX ISl YCHEIIHOTO MPO(heCcCHOHATBFHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[TpuoputeTHpIMM 3a3JayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PaCIIMPSIOUMMH U YCUIIMBAIOIIUMU Kypc 0a30BOT0 YpOBHS, SIBISIOTCA:

paclIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GbopMHpOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTIypax Kak o
BOKHEHIINX MATEMATHYECKUX MOJECIIAX, IMO3BOJSIIOIMIMX ONMCHIBATH U HM3ydaTh
pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPa, 3HAHUE NOHIATUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dbopMHpOBaHHE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMEHUE MX MPUMEHSTb, YMEHUs JOKa3blBaTh TEOPEMbl U HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJIEIIN;

(dbopMUpOBaHHE NMOHHMMaHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHUS
MaTeMaTHUYeCKUX TeOopHil, GopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TIPU
MPOBEICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMU JOKA3aTeNbCTB W aJITOPUTMOB
pELIEHMs], YMEHUS UX IPUMEHSTh, TIPOBOJIUTH JOKA3aTEIbHbIE PACCYKIECHUS B XO/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7a4 C IMPAKTHYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHUU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MTPOBEICHUU
JNEAYKTUBHBIX PacCy>KICHUH;

pa3BUTHE M COBEPIIECHCTBOBAHME MHTEJUIEKTyaJbHBIX UM  TBOPYECKHUX
CIOCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, HUHTEpeca K U3YYEHUIO TEOMETPUH;

(¢opMupoBaHue (yHKIMOHAIBHOW I'PaMOTHOCTH, PEJIEBAHTHON I€OMETPUM:
YMEHHsI pacro3HaBaTh MPOSBICHUS TE€OMETPHUUECKUX TOHATUH, OOBEKTOB U
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MOJIETTUPOBAHUSl PEANbHBIX CHUTYyaIldil, HCCIIEOBAaHUS IOCTPOCHHBIX MOJIENEH,
WHTEPIPETAINH TTOTYIECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBasaworcs: «lIpsMble HW  IUIOCKOCTM B MPOCTPAHCTBEY,
«Muororpanuukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBEY, «J|BMIKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHME «yMETh OINEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00yuyeHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUH  pacmpenenserca He TOJbKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeNeEHHbIM 10 ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYarouuecs
oOpamanich HEOJAHOKPATHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHHUE
TCOMETPUYECKUMH TIOHATHIMHU ¥ HaBBIKAMH ITOCJIEI0BATEILHO M TIOCTYIIATEIBHO, C
cOOJTI0ICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPE/ICTABICHUN O0YYaIOIINUXCsl, PACIIUPAS U YIITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHuranuu 00ydeHHs,  [OCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MpOrpamMM, OOECIEeUUTh YIIIyOJIEHHOE
U3y4YeHHUE T€OMETPUH KaK COCTaBIISIONICH yueOHoro npeameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO H3YYEHUS MAaTeMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEJI0).

PaGouass mporpamma y4yeOHOTO Kypca «BeposiTHOCTH M CTATHCTHKA)
06a3zoBoro ypoBHs s oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaibHOTO rOCyAApPCTBEHHOT0 00pa30BaTEeNIbHOTO CTaHAapTa CPEAHETO OOLIETO
oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBaHUH, MPEABIABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 00Opa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIETCHIIUSIMH,
COCTaBISIIOLUIMMH OCHOBY JJISi CAaMOpPa3BUTUS M HENPEPHIBHOTO 00pa3oBaHUs,
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0a30BOro ypoBHsI OCHOBHOM miKoJbl. Kypc mpennasznaded ayis GOpMHUPOBAHUS y
OOy4aroluxcss CTaTUCTUYECKOW KYJIbTYPhl U TMOHUMAHUS POJH  TEOPHH
BEPOSITHOCTEM KaK MaTEMaTHYECKOr0 MHCTPYMEHTa I W3Y4YEHUsS CIy4ailHbIX
COOBITUH, BEIMYMH U mporueccoB. Ilpu wu3yuyeHum Kypca oOoramaroTrcs
OPEJICTaBICHNUS Y4YallUXCsl O METOJaxX MCCIEI0BaHUusl HW3MEHYMBOIO MMUpAa,
pa3BUBAETCS NOHMMAHUE 3HAYMMOCTH M OOLIHOCTH MAaT€MAaTHYECKUX METOJ/IOB
NO3HAHMA KaK HEOThEMJIEMOM YacTU COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MUPOBO33pEHUSI.

ConepxaHue Kypca HallpaBJIEHO Ha 3aKpEIUICHUE 3HAHUM, MOITYYEHHBIX NPU
U3Yy4YE€HUU Kypca OCHOBHOM IIKOJBI U Ha Pa3BUTUE IMPEICTABICHUHA O CIy4yailHbIX
BEJIMYMHAX U B3aHUMOCBS3X MEX]ly HUIMH Ha BaXXHBIX IPUMEPAX, CEOXKEThI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETO MUpA.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT U CTaTUCTUKa» CpelHEN IIKOJbI Ha 0a30BOM YPOBHE BBIJCIICHBI
CICAYIOIINE OCHOBHBIE coJiepkKaTeabHble JHUHUU: «ChoydailHble COOBITHS U
BEPOSITHOCTHY, «Cily4aiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxxHyro d4YacTb Kypca 3aHMMaeT H3y4Y€HHE T[EOMETPUYECKOro |
OMHOMUAJIBHOTO pacpeiesIeHni U 3HAKOMCTBO C UX HENPEPbIBHBIMHU aHAJIOTaMU —
NOKa3aTeIbHBIM U HOPMAJIbHBIM paclpeeICHUSMU.

Copepxanue muanK «CiydaiiHble COOBITHS U BEPOSITHOCTHY CIIY>KMT OCHOBOM
st pOpMUPOBaHUS TMPEJACTABICHUN O PACIPENCICHUH BEPOSTHOCTEH MEXAY
3HAYCHUSIMU CITy4yalHBIX BEJIMYMH, a TAKXKe 3Ta JIMHUSA HeoOXoJuma Kak 0asza /s
U3y4EHHUs 3aKOHa OOJIbIIUX Yncen — PyHIaMEHTAIbHOTO 3aKOHA, IEHCTBYIOIIETO B
IpUpoJie U OOIIECTBE M UMEIOILEro MaTeMaTH4ecKyto ¢popManuzanuio. Cam 3aKOH
OONBIIMX YHMCEN MpeajiaraeTcsi B O3HAKOMUTENBHOW (opMe C MUHUMAIbHBIM
UCITIOJIb30BAaHUEM MAaTEMaTUYECKOro (popmanuzma.

Tembl, CBSiI3aHHbIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJIbHUKOB Ha ONHUCAHWU M HM3YyYEHUHU CIIydalHBIX
SBJICHMA C MOMOIIbI0 HENpPEepbIBHbIX (PyHKIUH. OCHOBHOE BHUMaHUE YJEsETCA
MOKA3aTeIbHOMY U HOPMAJIbHOMY pacIpe/ielieHUsM, MPU 3TOM MPEIN0JIaracTcs
O3HAKOMUTEIBHOE U3yUYEHUE MaTepualia 0e3 10Ka3aTesIbCTB IPUMEHAEMbIX (DAKTOB.

Ha uzyuenue kypca «BepoaTHOCTb U CTaTUCTHKa» Ha 6a30BOM YPOBHE OTBOJUTCS
1 yac B HEJIENIO B TEYCHHE KAXKIOT0 rojia 00y4eHus1, Bcero 68 yueOHbIX 4acoB.
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COJAEPXKXAHUE OBYUYEHUA
Auire0pa 1 HayaJIa MaTEeMaTHY€eCKOI0 aHAJIM3a
10 KJIACC

Yuciia 1 BbIYMCICHUS

Panmonaneupie uymncia. OOBIKHOBEHHBIE W JECATHYHBIC JPOOH, MPOIICHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodeil U MPOLEHTOB IS
pelIeHus NPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue onepanuu ¢ JCUCTBUTENbHBIMH  4YHclIaMH. Mojayib
JEUCTBUTEILHOTO YUCIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYIJICHHS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOAXOASIIENH (POPMBI 3aMKUCH AEUCTBUTENBHBIX YHCEI JIs1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPEeCTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAIBHBIM II0OKA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapudm uyucna. CaoiictBa sorapudma. JlecsiTUuHble W HATypalibHbIC
JorapuMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
apPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NpPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUSI LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOroujeHbl OT OJHOW nepemMeHHOH. JleleHne MHoOrousjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHb!I ¢ 11e1bIMU KO3 PUITUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBanus YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHanpHble YpaBHEHMUS. OcCHOBHBIE METO/IbI penieHus
UPpALMOHATIBHBIX YPABHEHUIA.

[TokazatenbHble ypaBHeHHs. OCHOBHBIE METO/bl PEIICHUS IMOKA3aTENbHBIX

e

YPaBHEHUM.
[Tpeobpa3zoBanue BbIpaX)EeHH, COEPIKALIUX JOrapu(MBbI.
Jlorapugpmuueckue YPaBHOHUS. OcHoBHbIE METO/IBI peleHus
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Pemienne cucreM JIMHEMHBIX ypaBHEHHMW. Marpuua CuCTEMBbl JIMHEHHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUICHUsS CHCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIagHBIX 3aJad C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTpHIL
Y OIIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUuKH

®yHkus, crnocoObl 3amanus (QyHKkIuM. B3auMHO o0OpaTHble (QYHKIMH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yukumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUUU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha POMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajIbHBIM U LEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduK KOpHs n-0i CTENEHU KaK GyHKIMKU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudpmudeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

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

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpoOLEccCaX M SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajim3a

ITocmenoBaTelIbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTEeMaTUYeCKOM MHIYKIUHU. MOHOTOHHbBIE U OTPAaHUYEHHBIE TTOCIEJOBATEIBHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
IIporpeccruy. JINHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CII0KHBIX
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HenpepeiBHble (QyHKIMM U HUX CBOWCTBAa. TOYKH pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENpEpHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB JUISl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3aaa4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
busznyecKkuit CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[TpousBogubie  snmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHass  CyMMBI,
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 M SBJICHWM, NPH PELICHWH 3aJa4 W3 JIPYTUx
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yuciia ¥ BBIYUCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIENBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa st pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpuYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepauud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-o¥i cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PeIIeHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPHUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMEeTpuYeCcKux HEpPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

CUCTEM UM COBOKYIHOCTEH palHOHAIBHBIX,

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

POHHOU NOANNCBHIO
ABHCHMsI, HCPABCHCTBA U CUCTEMBI C IApaMETPaMHU.
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[IpuMeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IUYHbIX 00JIacTell HAYKU U peaibHOMN KU3HU, HHTEPIPETaLUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonpl pelieHUs ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHUS 3a/1a4 C TapaMeTPaMH.

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

Havana maTeMaTH4eCKOI0 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 3ajadax, JUIs OINPENEJICHHMs CKOPOCTH W YCKOPEHMs Hpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoX1eHHs TepBOOOPA3HbIX.

HNuterpain. ['eoMmeTprueckuil CMbICI MHTETpaIa. Beruucienue onpeaenéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

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

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOILIBI0  auddepeHIaTbHbIX
YPaBHCHUM.

COAEPKAHUE OBYUYEHMNSI.
I'eomerpusn
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
OCHOBHBIE  TIOHSTHSL  CTEpEeOMETpUU. Touka, TpsiMasi, IJIOCKOCTb,

/—umsmmmm_HMMHOMaaneCKOM MOCTPOEHUU CTEPEOMETPUH:

O

AKCHONPMESP SROHTIRBA Y CIICICTBUA U3 HUX.
SNEKTRONMHIOE NPAMOAbIRCHNE NPSIMBIX B TPOCTPAHCTBE: TIEPECEKAIOIINECS,
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npsAMbIX. [lapamienbHOCTh IPSAMBIX M IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaJuICIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD MPSAMOU
u 1uiockocTtu. [lapamiensHoe W LIEHTpaTbHOE MPOEKTHUPOBAHHUE, H300paKEHUE
¢uryp. OcHOBHbIE CBOMCTBAa NapajljIeIbHOrO MpoekTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKy NPSMBIMU B IIPOCTpAaHCTBE. [lapaymenbHOCTh MIIOCKOCTEN: NapajuieIbHbIE
IIJIOCKOCTH, CBONCTBA ITapajuIeNIbHBIX IIJIOCKOCTEN. IIpocrenmme
MPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulielenuIe],
MTOCTPOCHUE CEYEHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MIEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHMUE.
[lepnieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 110 MIIOCKOCTH, MPOEKIUS (PUTYPBI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEN: NPU3HAK NEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIICHIUKYIISPAX.

VYriabel B MPOCTPAHCTBE: YroJl MEXAY IMPAMOM M INIOCKOCTBIO, BYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI IBYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBOICTBA IUIOCKKUX YTJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopemMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKHU

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yrombHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl TIPU3MbI, OOKOBAsi M MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapatenenunen, TpsMOYTOJIbHBIN MapAJIIETCUNE U €ro cBoiicTBa. KpaTuaiime
MyTH HAa TOBEPXHOCTU MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBWiIbHAS U yCeUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUILHON MHUPaMUIBL.
[IpaBunbHBIE MHOTOTPAHHUKH: MpaBUJIbHAS TpPU3Ma U MpaBUWJIbHAsA NHUPaMUJA,
npaBuJIbHAs TPEYToJibHAS TUpaMua U MpaBUIIbHBIN TeTpasap, kyO. [Ipencrapnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTadAp, JOAECKA3P U UKOCAdP.

Breruncienre 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, UaroHaid, YIJIbL.
[Tnomans OOKOBOWM MOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH MPSIMOU TPU3MBI,
IJI0IAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM pu3Msbl. [no1maas
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MNHPAMUJIBI, TEOpEMa O
IJIOIIAIA YCEYEHHON TUPAMMUIBI.
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CI/IMMeIIpI/Iﬂ B ﬁpOCTpchﬁse. ONeMEHThl CUMMETPUHM  MPABWIBHBIX
OOKYMEHT NOANMUCA

U B | IPaBWJIBHOM MHOTOIPAaHHHUKE: CHUMMETPUS
VBIREIOFPAHAIBIP o AT PaBHILHOM MHOTOTPAaHHHKE: CHMMETD




napajulesIenuIea, CUMMETPHUS MPAaBUIBHBIX NPU3M, CUMMETPHUs NPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTODP, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
qucio. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[IonsiTe KOMILTaHApHBIE BEKTOpHI. lIpH3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsimoyrompHass cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI MExXay BekTopaMu. CKalasipHOE IpPOU3BEICHUE
BEKTOPOB.
11 KVIACC

Tesia Bpaimenus

[ToHATHA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas IOBEPXHOCTH,
chepuueckas MOBEPXHOCTb, oOpasyromue noBepxHocTel. Tema BpalueHwus:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepbl
U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CuMMeTpus cepsl U 1mapa.

O6béM. OcHoBHbIE CBOIicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW MpPU3MBI, WIKHIpA, TUpaMHUIbl U KoHyca. O0BEM mIapa U MapoBOro
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BmmcanHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenwe cdepsl u 1mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAIlICHUS.

[Tnomane MOBEpPXHOCTH LMJIMHJIpA, KOHYycCa, IJIOW@ab cepsl U e€ yacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PelieHue 3amau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOITOTPAHHUKOB U T€JT BPALIEHUS: CEYEHUs LIMJINHIpA

e
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(mapaJuienbHO M MEPIEHAUKYISIPNO OCH), CEUYEeHHUsI KOHyca (mapajuieiabHbIe

OSF@%%%%H%%%% yepe3 B¢PIIMHY), CEUEHHUs 1Iapa, METOJIbI MOCTPOEHUS

CEUYCHHUM: METOJ, CJICA0B, MCTOJ BHYTPCHHCTO IIPOCKTHUPOBAHHA, MCTOJ IICPCHOCA




BekTopbl U KOOPAUHATHI B MIPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiiny HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHHUA. [IpsMoyroibHas cucTeMa
KOOpJIMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxeHwe BekTOopa IO
6azucy. KoopamHaTHO-BEKTOPHBINM METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

J{BUKeHUSs1 B IPOCTPAHCTBE

JlBwxenus mpoctpancTBa. OTtoOpakeHus. [[BWKEHUS W paBEHCTBO (UTyp.
OO6mme cBoiicTBa JBW)XKEHUH. Buabl JBWKEHUN: TapauIebHBIM IMEPEHOC,
LEHTpaJbHAasl CUMMETpPHS, 3€pKaJibHAs CHUMMETPHS, MOBOPOT BOKPYT IIPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

COAEPKAHUE YYEBHOI'O KYPCA. BepoAiTHOCTH M CTATUCTHKA
10 KITACC

[IpencraBieHne JaHHBIX C NoMomIbio TaOmui u jguarpamMm. Cpennee
apumeTnyeckoe, MeauaHa, HauOOJbIlIee M HAaUMEHbLIEE 3HAYCHUs, pa3Max,
JUCTIEPCUs U CTAaHJAPTHOE OTKJIOHEHUE YMCIOBBIX HAOOPOB.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4YailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0nbl). BeposiTHOCTh ClydailHOTO COOBITHA. BIW30CTh YacTOTHI U
BEPOSITHOCTU COOBITUI. CyyaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHSIMU.  BeposiTHOCTH  COOBITUH B ONbITaX C  PaBHOBO3MOXHBIMH
3JIEMEHTaPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSMU: NTEpeceueHne, 00beIUHEHNE, TPOTUBOMNOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEN. JlepeBO CiyyalHOTro
skcriepumenTa. @opmyria MoaHOM BepossTHOCTH. HezaBucumbie COOBITHSI.

KomMOunaropnoe npaBuio ymHoxxkenus. [lepecranoBku u ¢akropuan. Yucino
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIi ciydaiiHbIi ONBIT (MCHBITAHUE), YCIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCNBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BepoatHoctel.  [{mnarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMHAJILHOE.

11 KITACC

e

O
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OOKYMEHT NMoarcAH
ANETIPOHIBGIE NOLIPARBEPUCTUKY | CIyYaHBIX  BEJIWYMH: MaTeMaTHYECKOE
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MaTEeMaTUUYECKOTO OKMJAHMs, B TOM 4YHCJIE B 3ajJadax M3 MOBCEIHEBHOM >KM3HH.
MaremaTudeckoe OXujaaHue OMHAPHOM CIydaliHOM BeIMYMHBI. MaTtemaTH4ecKoe
0’KMJAHUE CYMMBI CITy4allHbIX BEJIMYMH. MaTeMaTu4eCKOe 0XKUIaHUE U JUCTIEPCHUS
r€OMETPUYECKOT0 U OMHOMHAIBHOTO PacipeeICHU.

3aKkoH OOJBIIUX YHCET W €ro poJib B HayKe, MPUPOJE U OOIIEeCTBE.
Br160pouHBIN METO/T HCCIIEAOBAHUN.

[IpuMepbl HENpPEpBIBHBIX CIy4yalHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacripenieneHus. 3ajiaud, NPpUBOASIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonarue
0 HOPMAJIBHOM PacCIpeACICHUN.

4 ™\

OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO
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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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUaIOMIEeTroCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, OHpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OSTUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOWUHMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3InyHbIX BUIOB UCKYCCTBA;

S) pusUecKOro BOCIIUTAHUA:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATh MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

e

CeptudukaTt OE4
LeicTeuTeneH c
Bnapgeney KyHy Maisa lOpeeeHa

]

O
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O

Ceptudpmnkat OE42607F

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  MNPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

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

IIPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMpOIecca, a TaKKe 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(POPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHATU3HPOBATH,
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
M THCBMEHHBIX TEKCTax, JaBaTb IMOSCHEHHS II0 XOAYy pELICHUS 3aJayH,
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 pa3jM4ve M CXOJCTBO MO3ULHUNA, 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
U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUH ¢ y4€TOM HOBOW MH(OPMALIUU.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
criocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yjbTaTa pPEIICHUs
MaTeMaTU4YECKOU 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 LEIH U YCIOBUSAM, OOBACHITh IPUYUHBI
JOCTUKEHUS WM HEAOCTUIKEHUS Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJa4, MNPUHUMATh Lelb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenesTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIITOJIHATH 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.

HPEIMETHBIE PE3YJIBTATDBI. Aureopa m Havajla mMaTeMaTH4eCKOI0
aHajM3a

K koniy obOyuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMbl Y4EOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH TOHITHSAMU: PAIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoAndeckas JApoOb, TPOILEHTHI, HPPAIUOHATBHOE YHUCI0, MHOXECTBa
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JPpOOM ¥ TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
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CBOOOJTHO ONEPUPOBATH MOHIATHEM: CTENEHb C LEJIbIM I0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOIANTYI0 (OPMY 3alCH JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS 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(PMBIL;

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

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHSTUAMM: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUSA
HEPAaBEHCTB;

CcBOOO/IHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u teopemy Buera mis
pelIeHMs 3a]1ay4;

cBOOO/JIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HauyeHwus,
OPUMEHSTh ONPENEIUTENId JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJIEJIMPOBATh PEAJbHbIE CUTYalluH C OMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
WCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpUIl U OIpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKECHUN,

BBITNOJHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCIIOJIb30BATh CBOMCTBa JgorapupmMoB TUISE npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;

cBOOOIHO OMEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
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IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh pEalbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM aIlapara anreopsl.

DOyHKUMH U TPAPUKU:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHMS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aUMHO O0OpaTHble (QYHKOUHU, KOMHOO3MIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpapuKoB (PyHKIUI;

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

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TIOKa3zareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (PyHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHbIM M0OKa3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpa@UKUA [JIs PEIICHUs
YPaBHEHUH;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOTO apIyMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA I UCCIENOBAaHUA MPOLECCOB U
3aBUCUMOCTEN MpHU PElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHAJIN3Aa:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUYECKasi MPOrPeCCUsl, TUHEUHBIN U
HKCMOHEHIIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MMPOLIEHTOB, UMETh MPEACTABICHUE O

e

Cepruduar 0E4 2SO PIFEERB8 A2E3COFFB7CIBEOF2
Leicteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

]

O

KOHCTAHTC,
OOKYMEHT NOAMUCAH

3”EWW%HW@WCCHH I[j”[ peumiCHus PCAJIbHBIX 3aada4 HPUKIAIHOIO




cBOOOHO OTIEPUPOBATH MOHATUSAMH: MTOCIE0BATEILHOCTD, CIIOCOOBI 3 JaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSAMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

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

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMHO  OMEpHpPOBaTh MOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOJHO OIEPHPOBATh TMOHATHUSMHU: OIpEACNeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, T0KA3aTEIHLCTBO, PABHOCHIIBHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy obOyuyenus B 11 kiacce oOyyaromuics TOJYYHUT CIEIYIOLTUE
npeIMeTHbIe Pe3ybTaThl MO OTAEIbHBIM TeMaM paboyeil mporpammbl yueOHOTro
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucji1a ¥ BBIYUCTICHUSA

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKHU JIETMMOCTH LIEJbIX YHCel,
HOJl m HOK nHaTypaibHBIX 4ucen g pelieHus 3aAad, NMPUMEHSTh alrOpUTM
EBknnpa;

CcBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXECTBO
KOMIUTIEKCHBIX YHCEJ, TPEJCTABIATh KOMIUICKCHBIC YHCa B ajireOpanyeckor u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONepalui ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.
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CBOOOJHO OMNEPUPOBATh MOHITUSMH: HUPPALHUOHAIIbHBIC, MOKa3aTelIbHbIE U
jJorapuMUYECKHEe HEpPaBEHCTBA, HAXOMUTh WX PEIMICHHS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEoOXoawmble  (HOPMYJBI  JJII  PEIICHWS 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 YPAaBHEHUN U HEPABEHCTB;

peuars palMoOHaJIbHbIE, VppalUOHAIBHBIE, [I0OKa3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPh;

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HMX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnredpsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTaT.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA,

CTPOUTH FEOMETPUYECKHIE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
IIJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPapUKA TPUTOHOMETPHUECKUX
dyHKIHi;

NPUMEHITh (GYHKIMU IS MOJEIMPOBAHUS W MCCJICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

WCITIOJIb30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUH HEMPEPHIBHOU Ha
OTPE3KE;

MCIMOJIb30BaTh MPOU3BOJAHYIO [UJII HAXOXICHUS HAWIy4YlIEro pEIICHUS B
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CBOOOZHO OMEpUPOBATh TMOHATUSAMU: [EPBOOOpa3HAasl, OIMPEACIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKUUNA M BBIYHCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TMpHUMEpe
coctaBieHus TudepeHnanbHbIX ypaBHEHUH;

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

NNPEAMETHBIE PE3YJIBTATBI. I'eomeTpus

K koniry 10 kiacca oOyyaromuics HayquTCs:

e CBOOOAHO OIMEPUPOBATH OCHOBHBIMH TMOHSATHSIMH CTEPEOMETPHH TPH
peleHny 3a7a49 U MPOBEACHUH MaTEMaTHIYECKUX PACCYKICHUM;

e TPHUMEHATh AKCHUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MPH PEIICHUU
reOMETPUUYECKUX 33/1a4;

e KJAcCU(pUIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TMOHATHUSAMHU, CBSI3aHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXKIY MNPSAMBIMH B MPOCTPAHCTBE, MEXAYy MNpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOIHO pacmo3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TpU3Ma,
nupamMua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

e KJacCMPUIUPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMUS  JUIs
KJIacCU(UKaIIUH,

e CBOOOAHO OMNEpUPOBATH TOHSATUSMH, CBS3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

e BBHITIOJHSATH napasuieiabHoe, IEHTPATbHOE U OpPTOTOHAJILHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTh, BHITTOIHITEH U300paskeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOTPAHHUKOB Pa3INYHBIMH METOJIAMH, BBIIIOJHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOMIAAXM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TMpu3Ma,
MUpPaMUJIa), TEOMETPUUECKUX TeJl C MpUMEHEHHEM (PopMyT;

. ATUAMA. CUMMCTPHA B IPOCTPAHCTBE, LICHTP,

O AOKYHHEHT 1 HOBREEA umMeTprY, 1IEHTD, OCH U TIIOCKOCTH CUMMETPUH (PUTYPBI;

SHEKTPOHIE)IOIZ noanucbio
e CBOOOJHO "OIICPUPOBATh MNQHATHUAMM, COOTBETCTBYIOIIMMM BCKTOpaM H
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BBITOJIHATH JICICTBUS HAJl BEKTOPAMU;

pelarh 3aJadyd Ha JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaXOXJCHUE T€OMETPUUECKUX BEJIMUHH, TIPUMEHSSI U3BECTHBIE METOIbI IPU
pELIEHUH MaTEMATHYECKHUX 3a7ad TMOBBIIIEHHOTO M BBICOKOIO YPOBHS
CJIOKHOCTH;

MPUMEHATh MPOCTEUIIME MPOrPaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MNPEoOpa3oBbIBATh W MHTEPIPETHPOBATH HMHPOPMAILIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJACTaBICHHYIO0 Ha
YepTekKax U pUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWA Ha MNPAKTUKE: CpPaBHUBATh U
AHAJIN3UPOBATH PEAIbHBIE CUTYAIlMU, MPUMEHATh U3YYEHHBIC MOHSATHUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4yecku  CcOopMyJIHpOBAHHOM
npoOIeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MTOCTPOCHHBIE MOJIEIN C UCIIOJIb30BAHUEM TI'€OMETPUYECKUX
MOHATUM W TEOpeM, ammapara ajareOpbl, peniaTth MPaKTUUYECKUE 3a/lauu,
CBSI3AHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeJCTaBICHUS 00 OCHOBHBIX JTalax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyyvaromuiicss HayduTCs:

CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IHJIMHIPHYCCKOM,
KOHMYECKOH U CHEeprUUYSCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTYyYCHHUS;

OTIepUPOBATh MOHATHUAMH, CBI3aHHBIMH C T€JIAMH BPAIICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoit U 1mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIacCU(UIMPOBATh B3aUMHOE PacCIiooKeHue chephl U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI DJICMCHTOB MHOTOTPAHHUKOB M TEJ BpaIlcHUS,
00BEMBI W TUIONMIAIA TIOBEPXHOCTEH MHOTOTPAHHMKOB M TEJI BPAIICHHSI,
TCOMETPUUICCKUX TEJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOWHAIMSIMU TEJ
BpalieH!s] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy H
ONMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJIO

BpalllCHUA;
e BbIYUCIIATH COOTHOHICHHA MCKAY IIOIAJAMN HOBerHOCTeﬁ nu O6’béMaMI/I
4 HOEHOGHBIX TEN; )
OOKYMEHT NOANMUCAH
SNIEKTPOHHOU NOANUCHIO
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u300paxaTh H3ydyaeMble (UTYpPBI, BBHIMOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPAIllCHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOJIHO OIEPUPOBATH MMOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIlii HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4U HA BEIYKMCIICHUE YTJIOB MEXKIY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOO/IHO ONEpUPOBATH TMOHATHUSMHU, CBSI3aHHBIMU C JBHKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOKCTBA JIBUKECHHUI;

BBIIIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB W TeNl BpalleHUs MpH
MapaJJICIbHOM  TIEPEHOCE, UEHTPAIBHOM CUMMETPUH, 3€PKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3zoBaHus o100,
CTPOUTbH CEYEHUs MHOTOTPAHHUKOB M TE€J BPALICHMS: CEYEHUS LMJIMHIAPA
(mapanienbHO U MEePHEeHIMKYISIPHO OCH), CEUEeHUs KOHYyca (mapaiebHble
OCHOBAHMIO M MPOXO/SLIUE YEPE3 BEPIIMHY), CEUEHUS 1Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUU: METOJl CIIEI0OB, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUSI, METOJ IIEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHMUS;

OPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHUS CTEPEOMETPUUYECKHUX
3a/lay, MPEANOJaraloliMX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBHUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (popme;

pemarb 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHHA |
HaXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSTH MOJTYyUYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATH, AaHATTU3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyalluHd, MPUMEHSTh H3YyUYCHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PELIEHUS MaTeMaTH4YEeCKU
chopMyJIMPOBAHHON MPOOJIEMBI, MOACIUPOBATh pealibHbIC CUTYyalluud Ha
S3bIKE TEOMETPUHU, UCCIE0BATh MOCTPOEHHBIE MOJIENI C UCIIOJIb30BAHUEM
TeOMETPUUECKUX TIOHATUA W TEopeM, ammapara airedpbl, pemarthb

e

]

O
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e HMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHS TEOMETPUHU Kak
COCTAaBHOM 4acTu (yHIAaMEHTA Pa3BUTHUS TEXHOJIOTHH.

INPEAMETHBIE PE3YJIBTATDI. BepoATHOCTb U CTATHCTHKA
10 KITACC

Yurath U CTPOUTH TAOJIULBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apudMeTnyecKoe, Meinana, HauoobIIee,
HaVMEHbLIEE 3HAYEHUE, PA3MaX MACCUBA YUCJIOBBIX TaHHBIX.

OnepupoBaTh NOHATUSMU: CIy4YailHbI SKCIIEPUMEHT (OMbBIT) U CIy4YanlHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN HMCXO0J]) CIy4allHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaXOJIUTh U CpPAaBHUBAThb BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIy4ailHBIX
DKCIEPUMEHTAX.

Haxoauts u popMynnpoBath COOBITHS: ITepeceyeHre U 00bEANHEHNE TaHHBIX
COOBITUIH, COOBITHE, NPOTHBOIOJIOKHOE JAaHHOMY COOBITHIO; TI10JIb30BAThCS
auarpammamu Jitsiepa U GopMyIsioi CI0KEHUs BEPOSITHOCTEH MPHU pELIeHUH 3a]1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTh, HE3ABUCUMBIE COOBITHS;
HaxOJUTh BEPOATHOCTH C MOMOIIBIO MPABWIA YMHOXKEHUSA, C NMOMOIIBIO JEpeBa
CJIy4alHOTO OIIBITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TPU PELLIEHUH 3a/1a4.

OnepupoBaTh NOHATUAMM: HCHBITAHUE, HE3ABHCUMBIE HCIIBITAHMS, CEpPUS
UCIIBITAaHUM, yCIeX W HeyJaya; HaxXOAUTh BEPOATHOCTH COOBITUH B cepuu
HE3aBUCUMBIX MCHBITAHUN JI0 IEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEepUHU UCTIIbITaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydaiiHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeIeICHuUs.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIYyYallHOM  BEJIMYUHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH TPUMEPHI,
KaK IPUMEHSETCS MATEMATUYECKOE OXHUIAHUE CIIYYaMHOW BEJIMYMHBI HAXOIUTH
MaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

HmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIINX YHCEIL.

e
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Nmetn MMpCACTABJICHNUEC O HOPMAJIbHOM PaCIIpCACICHHUN.
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TEMATHYECKOE ITJNTAHUPOBAHUE. Anredpa n Hayajia MAaTeMaTHYeCKOI0 AaHAJIHN3A

S

]

O

10 KUIACC
KoaunvecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTe/bHbIE PeCypChl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
Muorowiensl. PanimonanbHble YpaBHEHHS U 20 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIUs C 10
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0 CTEIICHHU. 1 |
WppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokasarenbHbie 7 |
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 71 |
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTpuueckue BoIpaXeHus U 7 )
ypaBHEHUS
[TocnenoBareabHOCTH U MPOTPECCUH 5
HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIIH s 3
3HaHUI
-~
%WWHHEHH%QQIACOB [10 [TIPOTPAMME 136 10

SNIEKTPOHHOW NOANMUCHIO
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11 KIIACC

4 ™
o OOKYMEHT DOHHMCAH
SNNEKTPOHHOWU NOANMUCBHIO
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L J

Ne HaumeHoBaHue pa3iesioB U TeM Koamrecreo acon duekTpoHHbIe (LM pPOBbLIE)
n/n NPOrpamMmbl Bcero Kontpoaivie o0pa3oBaTesibHbIE pecypchl
padoThI
CucreMsbl paliioHaIbHBIX, UPPANUOHATBHBIX
1 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12
YpaBHEHUU
) WppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapuMuUecKre HePaBeHCTBA
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKIIHA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 I/ICCJIGILOBaHI:Ie (GYHKIHH C TOMOIIBIO 20 |
MIPOU3BOIHOM
5 ITepBooOpasHast 1 HHTETpa 12 1
6 KommnekcHeie yncna 10 1
7 HatypanbHble u nensle uncia 10
8 3ajaun ¢ mapameTpamMmu 16
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIMS 18 3
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8




TEMATHYECKOE IINTAHUPOBAHMUE. I'eomeTpus

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecteo wacon duekTpoHHbIe (LM POBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 BBeneHue B cTepeoMeTpuio 6
) BsaumHoe pacrnonoxenue npsiMbix B 9
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 13 |
MIPOCTPAHCTBE
4 HepHeH)II/IIEYJIﬂpHOCTL MPSIMBIX | 13
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTIibl ¥ paccTOSIHUA 13 1
MHororpanHuku 26 1
7 BexkTops! B IpocTpaHCTBE 8
g HOBTOPGHI/IG, 000011IEHNE U CHCTEMATH3 AU 14
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3

S

]

N
o OOKYMEHT DOﬂﬂMCAH
SNNEKTPOHHOWU NOANMUCBHIO
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11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo 4acos

diekTpoHHbIe (LM (POBbLIE)

Ne ni/mm KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
1 Tena Bpatenus 18 1
) [Tnomaau moBepXHOCTU U OOBEMBI 9
KPYTJbIX TEJ
3 O0BEéM MHOTOTPaHHUKA 17 1
AHaUTHYECKas TEOMETPUS 21 1
5 JIBrokeHus 5
6 [ToBTOpEHME, 06061HCHI:IG u 15
CUCTeMAaTH3aIHsl 3HAHUH
7 [ToBTOpEHME, 06061HCHI:IG u 17
CUCTeMaTH3aIusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3

TEMATHUYECKOE IINTAHUPOBAHUE. BeposiTHOCTH M CTATHCTHKA

10 KJIACC

HaumeHoBaHue pa3ieioB U TeM
Ne ni/m
NMpPorpaMmMabl

S
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O

1 HOKYMEH'P%ﬁWEH NAaHHBIX U &[I/IcaTeJIBHaSI
anexk TPOHHBIH iGifinchbio

KoJsnuyecTBo 4acoB

Bcero

KonTpoJbHbie
padoThI

JyekTpoHHbIe (IU(PPOBLIE)
o0pa3oBaTe/ibHbIE PeCypChl

bu6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1



https://m.edsoo.ru/e0b7b0f1

Crny4aiiHble OTIBITHI U CITy4aiiHbIE COOBITHS,
2 ONBITEI C PABHOBO3MOKHBIMU 3 buGnnorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOTaAMH
3 Omnepanuu HaJ COOBITUSAMHE, CIIOXKEHUE 3 bubnuoreka [IOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEpOSITHOCTD, IEPEBO
4 CIIy4alHOTO OmbITa, (hOpPMYyJIa OJTHOK 6 bubmorexa HOK
i » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBHCUMOCTH COOBITHIT
5 DneMeHThl KOMOMHATOPUKH 4 bubmorexa HOK
https://m.edsoo.ru/e0b7b0f1
6 Cepud IOCIIE0BATEIBHBIX UCIIBITAHUN 3 Bubmorexa ITOK
p A https://m.edsoo.ru/e0b7b0f1
7 CiydaliHble BEJIMYMHEL U PACIIPENCIIEHUS 6 bubnmnorexa LIOK
yi pactipelt https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [IOK
8 O0001Ienne U cUCTEMATH3a 3HAHUN 5
HICHHE 1 CHOTEMATHSAUIT SHAf hitps://m.eds00.ru/e0b7bOf 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34

/ ™\

o AOKYMEHT NOAMNUCAH
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11 KIIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LU (POBbHIE)
Ne ni/mm KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE pecypcChl
padoThI
| MaremaTu4ecKOe OKHUIAHUE CIYyYalHON 4 bubnmnoreka HOK
BEJIMYUHBI https://m.edsoo.ru/5fbec5dcl
) Jlucnepcus U CTaHAAPTHOE OTKIIOHEHHUE 4 bubnnorexa [JOK
CIIy4ailHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
3 0 2
3axon Oombmx dmcen https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ci1yyaliHble BETUYHHBI ’ bubnmoreka [JOK
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
5 HopwmainbHoe pacnpenenenus 2 bubmorexa LIOK
p pactipen https://m.edsoo.ru/5fbec5dcl
6 [ToBTOpEeHUE, 06001IEHNE 1 20 | bubmmnoreka HOK
cUCTEeMaTU3alus 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1

/ ™\

o AOKYMEHT NOAMNUCAH
3NEKTPOHHOW NOAMNMMUCHIO
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anredpa v Hayajga MaTeMaTHYeCKOro aHallu3a; YIIIyOJIeHHOe
oboyuenne, 10 kmacc/ Mepansak A.I'., Homuposckwuii J[.A., [Tomsko B.M.; mon
penaxiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«M3narenbctBo «IIpocBemeHue

* Maremartuka. Anredpa u Hayajaa MaTeMaTHYECKOT0 aHallu3a; YIIIyOJIeHHOE
obyuenue, 11 knacc/ Mepansak A.I'., Homuposckuii JI.A., [TonskoB B.M.; mox
penakuueit [logonsckoro B.E., O011ecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
N3natensckuii nientp « BEHTAHA-I'PA®y; AkuinoHepHOE 00111€CTBO
«3marensctBo «lIpocBemienre»

JI. C. AtanacsH, B. @. byry3os, C. b. Kagomues. ['eomerpus 10-11 knaccsl,

0a30BbIi 1 yriyoneHHbId ypoBeHnb. M. Ipcsemenne 2021

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Mep3snsik A. I'., [lononckuit B. b., fAxup M. C., byuko E. B. Maremaruka:
pabouue nmporpammsel 7-11 kaccel ¢ yriayOJIeHHBIM U3yYEeHUEM MaTeMaTUKu. M.:
Benpana- I'pad. 2017

byuxo E. B.. Mep3znsak A. I'., Homuposckuii . A., ITonouckuii B. b. u ap.

Marematuka. Anrebpa u Hadajia MaTeMaTudeckoro ananusa 11 kmacc:

e

O

MGTORYNRSPR ARG M. Berralia- [pad
SNEKTPOHHOM NOANUCHIO

CegTiE OF aeddepasi Al Honopskui B. b., Pabunosud E. M., STkup M. C. Marematuka:
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anrebpa ¥ Hayajaa MaTeMaTU4YecKoro aHanusa. Junakruueckue matepuansl 11
kiacc. M.: Benpana- ['pad. 2017

3uB b. I'., l'onpauy B. A. Jlugaktudeckue Marepuaisl o anreope. 10-11 kmacc.
YePo-na-Hese Ilerpornud C.-IlerepOypr 2005

Mepsnsk A. I'.. [lononckuii B. b., Pabunosuu E. M., Axup M. C. MaTtemaTuka:
anredpa ¥ Hayajla MaTeMaTH4ecKoro ananusa. Junakrnueckue marepuaist 10
kiacc. M.: Benpana- I'pag. 2017

byuxo E. B.. Mepsnsik A. I'., Homuposckuii [1. A., ITononckuii B. b. u np.
Maremartuka. AnreOpa 1 Hadyajla MaTeMaTuyeckoro ananu3za 10 kiacc:
Meroanueckoe rmocoodue. M. Benrana- ['pad

Bypmuctposa T. A.. IIporpamMmsl 0011e00pa3oBaTeIbHbBIX YUPEKACHHIA.
['eomerpus 10-11 xnacceer. M. «IIpocsemenune» 2011

Sposenko B. A. IToypounsie pa3pabotku no reometpun, Mocksa «Bako» 2006.
3uB b.I'. lunaktuueckue Mmatepuaisl mo reometpun 11 11 kimacca. —M.:[Ipoda,
2004.

. JI. bpoackuid, O. C. MemaBkuHna, BepostHocTh u cratuctuka 10-11 knaccel.
M. Uzn. "Apkru" 2009

E. . Kynpuenko, T. @. Cepreesa, MeTtonuueckue Matepuabl 10 00y4eHIO
Kypcy "BeposTtHoCcTb M cTatucTrka B 7-11 knaccax" nis menaroros,

BHeApstonux ooHarineHHbie ®I'OC OO0
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A. C. bponckwuii. CTaTUCTHKA, BEPOSTHOCTh, KOMOMHaTopuka. M. Onuke "Mup u
N

QKYMEHT [1 CAH
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B. A. BynbrueB BepositHocTh u cratuctuka 10-11 CamoctosiTenbHbie U

KOHTPOJIbHBIE paboTa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Pemry EI'D. O6pa3oBarenbHblii MOPTAN I MOATOTOBKH K 3K3aMEHY
https://ege.sdamgia.ru/

OUIIN

http://www.fipi.ru/

NHOOYPOK

https://infourok.ru/

OO0pazoBaTebHBINA peCypc HHTEPHETA — MaTEMaTHUKa
http://www.alleng.ru/edu/math7.htm
ALEXLARIN.NET

http://alexlarin.net/index.html
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