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MHNOACHUTEJBHASA 3AIINCKA

YuebHblii Kypc «AnreOpa W Hayajga MaTeMaTUYECKOTO aHAIKM3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0yYaroNIMXcs Ha YpOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro kKypca oOydarouiudecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiupyeT cBou
JOCTHKEHHSI B MAaTeMaTH4IecKoil hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTeMaTHMUeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH, JOKAa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa M Hayajla MaTeMaTUYECKOTO
aHaM3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHUECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HAayKe M HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIi Kypc 00danaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHoCOOCTBYIOIIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crenuduky ydeOHOU
NESTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITENbHOCTHBIN MPUHIIUI 00YUESHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToAnYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTeMaTUYecKoro aHamu3a», «MHoxecTBa U JioThkay. Bce oCHOBHbIE
COJIEPKATENbHO-METOANYECKUE JIMHUM HW3Yy4aloTCs Ha MPOTSHDKEHUU JABYX JIET




oOy4yeHust Ha YPOBHE CpEHETO 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbII yueOHbIN
KypC SBJISI€TCS WHTErPATHBHBIM, IOCKOJBKY OOBEIMHAET B ceOe CoAep:KaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUSI MHOKECTB, MaTeMaTH4yecKas JJoruka u gpyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJeBaloOT BCE Oosee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BATEIILHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb pEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJlyYEHHBbIE MPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(opMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTeM HHTEPHPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero oduiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensercs  (QOPMUPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHUM, BKIIIOYAIOIIUX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroUIMMCS MHOKECTBAa HATypaJbHBIX, LEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCEN  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX YHUCENI, O0COOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapsi mocienoBaTeabHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHCET U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS JUIsl PELIECHUS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi MpeCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ pojiH B
MOCTPOEHUU MOJIENIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCA 0000IIeHHe U
KOHKpEeTU3aIHsl.

JIunus «YpaBHEHUS! U HEPABEHCTBa» pPEANU3YETCS Ha MPOTSHKEHUH BCETrO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpaMMbl IpPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe oOydarouiMecs OBJAAEBAIOT PA3IMYHBIMU  METOJAMH  PEIICHUS
palMOHAIbHBIX, HMPPALMOHAIbHBIX, IOKA3aTEJIbHBIX, JIOTapUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepkamux napaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCHOJIb3YIOTCA MpPH
UCCIIEOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HAXOKJEHUE HanOOJBIIMX U HAaUMEHbIIUX 3HAYEHUN (QYHKIHU.



Jlannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmynam, TpeoOpa3oBaHUs  PpPalMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jorapudmbl. brarogaps mzydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXKICHUH,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AnreOpa npeaaraet 3ppekTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKA» TECHO
NEPeIuIeTaeTCcs C JAPYTMMH JIMHUSMHU Yy4e€OHOTO Kypca, IOCKOJIbKY B KAaKOM-TO
CMBICIIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS peuIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIoE BHUMaHUE
ynensiercs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBAaTh IOJTY4YEHHbIE (DYHKIMH, CTPOUTHh HUX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHO. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYLLECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas colep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHUSI MaTeMaTH4YEeCKUX MOjeliedl peajbHbIX CHUTyallui,
MO3BOJISIET HAXOIUTh HAMJTYYILIEE PENIEHUE B IPUKJIAIHBIX, B TOM YHACIIE COLUATBHO-
HPKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbLHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM pacrlo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. O0yyaronmecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak Haykh, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTeMAaTHKHU
U TIpe[iaraloT Hamboyiee YHUBEPCAIBHBIA SI3BIK, OOBEIWHSIONINA BCE pa3Ieibl
MaTeMaTHKU © € TPUIOKCHHUH, OHMU CBS3BIBAIOT pa3HbIE MaTEMaTHYCCKHE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTHKH M WCIOJB30BaTh €ro /IS BHIPAKECHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTHKA KaK HayKd CIIeJyeT TpU3HATH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOT0 aHalln3a, WHTEPHpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I pelieHUs] MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHUS TPHUKIAJHBIX 3a7ad
OpraHu3yeTcs B IpoIlecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTTU3a.

Yuebnslii kypc «I'eomMeTpus» SBISETCS OJHUM U3 0Aa30BBIX KypCOB HA YPOBHE
cpenHero obmero oOpa3oBaHUs, TaK Kak 00ECHEYMBAEeT BO3MOXKHOCTb M3YyUEHUS
JVCLUIUIMH €CTECTBEHHO-HAy4YHOW HAIIPABICHHOCTH U NPEIMETOB I'YMaHUTAPHOTO
nukia. llockonibky Jorumyeckoe MbIlUIeHHE, (opMupyeMoe Mpu HU3YyYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB T'€OMETPHUHU, NPHU JT0KA3aTeIbCTBE TEOPEM U
IIOCTPOCHUM LIETIOYKH JIOTMYECKUX YTBEPKICHHUM IPU PEIICHUU N€OMETPUUYECKHUX
3a71a4, YMEHHE BBIABUIaTb M OINPOBEPrarb TUIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS IPU PELICHUN 3a7ay €CTECTBEHHO-HAYYHOI'O LUKJIA, B YACTHOCTHU
¢uznueckux 3aaay.

[{enb ocBoeHus nporpammsl yueOHOro Kypea «I'eomerpusd» Ha yriyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATbHBIX CIIOCOOHOCTEH 00yUaIONINXCs IPU U3YYCHUN




TeOMETpPHH, KaK COCTaBISIONICH mpeAaMeTHON oOmactu «Marematuka U
uHbOpMaTHKa» yepes oOecreueHue BOZMOXKHOCTH IPUOOPETEHUS U MCTIOIb30BaHNUS
0oree rIyOOKHX Tr€OMETPUYECKUX 3HAHUNA U IEUCTBUHN, CIEIIU(PUIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(eCCHOHATIBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMAaTUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI€OMETpUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCIIMPSIONIMMH U YCUJIMBAIOIIUMHU Kypc 6a30BOT0 ypOBHS, SIBISIFOTCSI:

paclIMpeHne MPEACTABICHUS O FEOMETPUN KaK YaCTU MHUPOBOW KYyJIBTYPBI H
(opMHUpPOBaHNE OCO3HAHUS B3aUMOCBSA3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEIAX, MO3BOJIAIONIMX OMNHUCHIBATH U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIEr0 MUpa, 3HAHUE MOHITHUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M YMEHHE HUX NPHUMEHSATh, YMEHHS JIOKA3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

(dbopMHpOBaHWE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHU PACCYKICHUN;

dopMUpOBaHHE YMEHHs BIaJE€Thb METOJAMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pELIeHUs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTh JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELIeHHUs] CTEPEOMETPUYECKHX 3aJad M 337ad C MPAKTHUYECKUM COAEp>KaHUEM,
dbopMUpOBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH
00OCHOBaHUU MaTEeMAaTUUYECKUX YTBEPXKJIECHUI U pPOJIM aKCHOMATHKHU B IPOBEJCHUU
JNEAYKTUBHBIX PacCy>KICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTYaJIbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaromMXCsi, MO3HABATEILHOW aKTUBHOCTH, HUCCIIEIOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBILUIEHUS, HUHTEpPECA K U3YUEHUIO TEOMETPUU;

¢dopMupoBanre (yHKIMOHATBLHOW TIPaMOTHOCTH, PEJIEBAHTHON T€OMETpHUH:
YMEHUSI PAclo3HABATh MPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEabHBIX JKM3HEHHBIX CUTYalMSIX W NPHU U3YYEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMil, HCCIEIO0BAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN [TOTYYEHHBIX PE3YJIHTATOB.



OCHOBHBIMH COZAEpXKATEIbHBIMA JHHUAMH yueOHOro Kypca «['eomerpus» B
10-11 «maccax sBistoTcs::  «lIpsiMble M TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BekTopsl UM  KOOpAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «YyMETh OIEPUPOBATh
MOHSTUSAMWY», PEJICBAHTHBIMU T'€OMETPUH HA YIIIyOIEHHOM yYpoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COZEpPKAaTEIbHBIM JUHHUSAM Y4EOHOro Kypca, a
dbopMHpOoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensercs He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO U 10 Togam oOydenus. ColepkaHue o0pa3oBaHus,
COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IPOrpamMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0y4YaroIIHeCcs
oOpamianuch HEOAHOKPATHO. OTO TO3BOJSET OPraHHU30BaTh  OBJAJICHUE
reOMETPUYECKUMHU NOHATUSAMHU U HaBbIKAMU TIOCJIEI0BATENbHO U MOCTYNATEIbHO, C
COOJII0/IEHNEM MPUHIINAIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPECTABICHUN 00YyYalOIUXCs, PACIIUPSAS U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EeHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus s guddepeHumnanuu  00ydeHHs,  TMOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOINIEH yueOHoro npeamera «MareMaTukay;

HOJIFOTOBUTh O0YYalOUIMXCA K MPOJOJDKEHHIO H3YyYEHUsT MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o01uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

YueoHblii Kype «BeposTHOCTB U CTaTUCTHKAY YTITYOIEHHOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO YYEOHOro Kypca YriayOia&HHOTO
YPOBHSI HA YPOBHE CpeAHETO 001Iero oopazoBanus. Y4eOHbIN Kypc MpeIHa3HAUYCH
st (popMUpOBaHKUS y OOYYAIONIUXCS CTaTUCTUYECKOW KYJIBTYPhl M TTOHUMAaHUS
pOJIM TEOPHH BEPOSITHOCTCH KaK MaTEeMaTHYCCKOTO MHCTPYMEHTA JUIS M3yYCHHUS
CITy4alHbIX COOBITHH, BEIMUMH U TiporieccoB. [Ipu n3yuenun kypca odoramarTcs
MPEACTABICHUS OOYYaIOMUXCA O METOJaX HCCIEOBaHUS W3MEHUYMBOTO MHPA,
pa3BUBAETCS TOHMMAHUE 3HAYMMOCTH W OONIHOCTH MAaTeMAaTHUYECKHX METOJ/IOB
MO3HAHUS KaK HEOThEMJIEMOH YacTH COBPEMEHHOTO E€CTECTBEHHO-HAYYHOTO
MUPOBO33pEHUSI.

Copmepxanne ydeOHOro Kypca HampaBiI€HO Ha 3aKpeIUIeHWe 3HaHUH,
MOJIYYCHHBIX MPU U3yYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha Pa3BUTHE MPEACTABICHUNA O CIIYYalHBIX BEJIMYMHAX W B3aUMOCBS3SIX MEXKIY
HUMHU Ha BRXHBIX TMPUMEPAX, CIOKETHI KOTOPHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO




mupa. B pesynbrare y 00ydarommxcs 10KHO chOPMUPOBATHCS MPEICTABICHUE O
Hanbosee ynoTpeOUTENbHBIX U OOMIMX MaTEMAaTHYECKUX MOJIEIIAX, UCIOIb3YEMBIX
JUTSL OTTMCAHUS aHTPOTIOMETPUUECKHX U JIeMOTpapUUeCcKUX BETUYHH, TOTPEIIHOCTEH
B Pa3JIM4YHbIE POJA U3MEPEHUAX, IITUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBIH
Kypc sBisieTcsi 0a30il 11 OCBOEHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOJMMBIX CTEIMATUCTaM HE TOJIbKO WHXEHEPHBIX CIEMaTbHOCTEN, HO TaKKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOILIECTBEHHBIE HAYKH
B 3HAYUTENIbHOM Mepe UCHOJb3YIOT amnmapaT aHajiu3a OOJbIIMX JIaHHBIX.
[leHTpanpHyl0 YacTh y4yeOHOro Kypca 3aHUMaeT OOCYXJIEHUE 3aKOHa OOJIBLIMX
yucenl — (PYHIaMEHTaJbHOTO 3aKOHA MPUPOAbI, HMEIOLIEr0 MaTEeMaTUYECKYIO
dbopmanuzauio.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJISIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT, M cTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkatesbuble TMHUM: «CiayyaliHble cOOBITUSL U BeposiTHOCTH» U «CiydyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHCEID.

[IoMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHH
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JUJISl IOJHOLEHHOIO OCBOEHUS
MaTepuaja JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYpCOB.

Copeprxanue muHUM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KHT OCHOBOM
Uit (OPMUPOBAHUS TPEICTABICHUNA O PpacHpelleIeHUH BEPOSTHOCTEH MEXIY
3HAYEHUSIMU CIIyYalHbIX BEJIIMYMH. BaXkHyI0 4acTh B 3TOU COAEPKATEIbHOU JIMHUA
3aHMMAaeT HW3Y4YEHHE TIE€OMETPUYECKOr0 M OWHOMHUAIBHOIO pacHpelesieHuid u
3HAKOMCTBO C WX HENPEPHIBHBIMHM AHAJIOTaMU — MOKA3aTENbHBIM U HOPMAaJIbHBIM
pacrpeneneHusIMHI.

TeMbl, CBsi3aHHBIE C HENPEPBIBHBIMUA  CIIy4YalHBIMH BEIMYMHAMU W
pacnpesieieHus MU, aKLIEHTUPYIOT BHUMaHHE OOy4yaroluxcs Ha ONHCAaHUU U
W3YYEHUU CITyYalHbIX SIBIICHUN C MOMOIIBIO HEMPEephIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHUE YAENSIETCA MOKa3aTeJIbHOMY U HOPMAJIbBHOMY PacIpeAeICHUSIM.

B yueOHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHTENIbHOE HU3Yy4YEHUE CBS3U
MEXIy CIy4YalHBIMA BEJIMYMHAMU W ONMCAHWE OTOW CBS3M C IOMOILBIO
Kod(pduImeHTa KOppeIsIIid W ero BBIOOPOYHOTO aHajiora. OTH DJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lHMarpaMMbl paccenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOT'0 00111er0 00pa30BaHUs, 1 BO MHOTOM ONMPAIOTCS HA CBEJIEHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé€ oauH 2nemMeHT  colaepKaHus, KOTOpPBIM  Ipearaercs  Ha
O3HAKOMHUTEIBHOM YPOBHE — IIOCJIENOBATENBHOCTD CIIYYalHBIX HE3aBUCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HAKOMIIEHUE C PACIIpENeICHUEM



BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep M
SIBIISIETCSl aKTyaJlbHBIM ISl OyAylIMX aOWTYypUEHTOB, MOCTYMAIONIUX HA Y4eOHBIC
CHELUATbHOCTH, CBA3AaHHBIE C OOIIECTBEHHbIMH HAyKAMH, IICUXOJIOTHEH H
YIPABJICHUEM.

Ha n3yuenune yuedOHoro kypca «MareMaTtukmy OTBOIUTCA 554 vaca:
«Anrebpa ¥ Hadajia MaTeMaTHYECKOro aHajau3a» oTBoauTcs 272 4daca: B 10
kiacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 4yaca B HEJIEIIO).

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegeno), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).

Ha u3yudenue yueOHOro Kypca « BeposiTHOCTh M CTaTUCTUKA» Ha YIIIyOJIEHHOM
ypoBHe oTBoAMUTCS 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hexento), B 11 kiacce
— 34 yaca (1 gac B Henemio).



COAEPXKXAHUE OBYUEHUA

«AJredpa ¥ Ha4yaJIa MATEMATHYECKOI0 AHAJIU32)»
10 KJIACC

Yuciia 1 BBIYMCICHUS

PannonansHble uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHU, MPOLIEHTHI,
OeckoHeuHble mepuoandeckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
pelIeHUs TPUKIAJHbIX 3a7a4 U3 Pa3JINYHbIX OTpaciiell 3HAHUWM U PEANIbHOW KU3HH.

JleficTBUTENBHBIE 4YHMCIA. PaluMoOHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanuu ¢ JACUCTBUTENBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEIILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYIJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOAIIEeH (POPMBI 3aIIMCH AEUCTBUTEIBHBIX YUCEN JJISl PEILICHUS TPAKTUYECKUX
3a/1a4 U MPEIACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palUMOHAIBHBIM II0KA3aTEIEM U €€ CBOWMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jnorapudma. JlecaTuuHble W HaTypaibHbIC
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI W ypaBHEHMs-ciencTBUs. HepaBeHCTBO,
pelIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEHICHUS LEbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEepeMEHHOW. JleneHue MHOrodjieHa Ha
MHOTOWJIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ 1es1biMu Ko3QpuiueHTaMu.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPABHEHU.

[Toka3aTtenbHble ypaBHEHHMS. OCHOBHBIE METOMBI PEIICHUs IOKA3aTEIBHBIX

YPaBHCHUU.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MEI.
Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHus

Jgorapu(pMUYECKUX YpaBHEHUH.



OcHOBHBIC TPUTOHOMETPHUUCCKHEC bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETpUYECKUX YPAaBHEHUM.

Pemienne cuctem JIMHEWHBIX ypaBHEHHMH. Marpuia CUCTEMBI JIMHEHMHBIX
ypaBHeHUH. OnpeaennTens MaTpuLbl 2X2, €ero reOMETPUYECKUI CMBICI U CBOMCTBA,
BBIYMCIICHHE €T0 3HAYEHUs, NIPUMEHEHUE ONPENCIUTENs I PELICHUS CHCTEMBI
JVMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a4ad € I[OMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHULL
Y OIIPEJECIUTEIICH.

[locTpoeHne MaTeMaTHYeCKUX MOJENIEH pEallbHOM CUTYallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHE ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/a4 U 33/1a4 U3 pa3IMuHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

@OyHkuuu U rpadpuku

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosumms pyskiuii. I'paduk  QyHkmuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynmu dyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiiee n HauMeHblee 3HaueHus: QyHKIIMH Ha POMEXKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-IMHEWHAs (PYHKUIUHU. DIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHasi (pyHKLHS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENeHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[Toka3zaTenbHass U jorapupmuyeckas (yHKUHUH, UX CBOWCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YPABHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTH4eCKOM HHIAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHaln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccur. beckoHeyHo yObIBaromast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchu. JINHENHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX



MPOLEHTOB. VCronp30BaHWE MPOTrPEeCcCHM [JI PEUIEHHS PEabHBIX 3a7a4
MPUKJIATHOTO XapaKTEpa.

HemnpepeiBHble GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumi. CBoicTBa (QPYHKIMA HEMPEphIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeeneHue, reOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHO)k€eCTBO, omnepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JlmarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHUS.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanbhbie u nenble yucna. [[pumeHeHrne NpU3HAKOB JIEIMMOCTH LIEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HaumeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkinaa i pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpandeckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUEeCKHE OIepaluu C KOMIUIEKCHBIMU
yuciaamMu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHyu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrtemMa U COBOKYITHOCTh YpaBHEHUN U HEPABEHCTB. PABHOCUIIbHBIEC CUCTEMBI
U CHCTEMBI-CIIe/ICTBUS. PaBHOCWIILHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(PMHUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(MUYECKUX YPABHCHHM.



YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PEIICHUIO0 MaTEMATUYECKUX
3a]a4 1 33/1a4 U3 pa3IMYHbIX 00JacTell HAYKU U peaibHON KU3HU, HHTEPIPETaLUs
MOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckre QyHKIUU, UX CBOMCTBA U IPaPUKHU.

['padrueckne mMeTonbl pelieHus ypaBHEHHMM W HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHU 3a1a4 C apaMETPAMH.

Hcnons3oBanue rpadukoB QGyHKIUN Ui KCCIECIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX Y4EOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Havana maTeMaTH4€CKOI0 aHAJIN3A

[IpumMeHeHne mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbIIEro 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM [UIsl HAXOXKIEHUS HAWIYYIIEero pELICHUs B
NPUKIAJAHBIX 3ajadyax, JUIsl OINpENEeHUs CKOPOCTH M YCKOPEHMs IpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. Beruucienue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepst pemenuit auddepeHManbHBIX ypaBHEHUN. MaTemaTu4ieckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHHUM.

I'eomerpus

10 KVIACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TIOHSTHS  CT€peOMeTpuu. Touka, TpsMas, IJIOCKOCTh,
npocTpaHcTBO. [loHsiTue 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3anumHOoe pacnosioxkeHue MpsSMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECS,
napajjielbHble W CKpelluBarouecss mnpsmble. [Ipu3HaKu CKpenuBaroIUXCs



npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSIMOU
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OcHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTUpoBaHus. M3o0paxeHue
buryp B mapayiiesibHONW MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKy NPSAMBIMU B IIPOCTpaHCTBE. [lapanenbHOCTh MIIOCKOCTEN: NapauieIbHbIE
IIJIOCKOCTH, CBONCTBA ITapajuIeNIbHBIX IIJIOCKOCTEN. IIpocrenmme
POCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MIOCTPOCHUE CEYEHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIAUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIBHBIE W TEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHMUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUs (PUTYPBI HA TIIOCKOCTh. [lepnenauKyIapHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUTOCKOCTeW. Teopema o Tpéx
MEPIICHIUKYIIAPAX.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY IPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, JIMHEWHBIN yTOJI IBYTPAHHOTO yrila. TpEXrpaHHbId U MHOTOI'PAaHHbBIE YTJIbI.
CBOICTBA IUTOCKKUX YTJIOB MHOTOTPAaHHOTO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIua. TeopeMbl KOCHHYCOB M CUHYCOB JUJISl TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yrompHas
npu3Ma, psiMasi ¥ HaKJIOHHAsl TIPU3MbI, OOKOBAsi M MOJIHAS MIOBEPXHOCTh MPU3MBI.
[Tapaenenunen, TpsAMOYTOJIbHBIN MapaAJJIETICIUIE U €r0 cBoiicTBa. KpaTuaiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopema [Tudaropa. [Mupamuaa: n-yronpHas nmupaMuja, MpaBWIbHAS U yCeUEHHAs
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIHLHOW NUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpaBUJIbHAS TPU3Ma W MpaBWIbHAsA NHUPAMUJA,
npaBUJIbHAs TPEYTOJIbHAS MUpaMUAa U MpaBUIIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCASP.

Brruncienre 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, MaroHaivd, YIJIBL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM TIOBEPXHOCTH MPSIMOU TPU3MBI,
IJI0IIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOI pu3Msl. [Inomaas
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMaA O
IJIOIIAIA YCEYEHHON TUPAMMUIBI.

CumMeTpuss B HOpPOCTPAHCTBE. JIEMEHTHl CUMMETPUU  TMPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsi B MPaBWIHBHOM MHOIOTPAaHHUKE: CHUMMETPUS



napajuleJienunesa, CUMMETPUS IPAaBWIBHBIX NPU3M, CUMMETpHsS NIPaBUIBHOU
IIAPAMHUJIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[IonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTopam. lIpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[TonsiTusi: IMIMHApPUYECKass TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
cepuueckas TOBEPXHOCTb, OOpasyroume MnoBepxHocTeld. Tena BpalieHUs:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o00paxkeHne Ten BpallleHus: Ha
mockocTu. Pa3épTka nunuuapa u konyca. Cummerpus cepsl 1 mapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 Heé. OObEM mnpsMoil u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHuibl U KoHyca. OOBEM I1apa U 1mapoBOro
CeTMEHTA.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAs OKoJo uuiauHapa. Ilepeceyenwe cdepbl U 1mapa c
mwiockocThlo. Kacanue miapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,
ONKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHUK WA TEJIO
BpAIlICHUS.

[Inomanas MOBEPXHOCTH IUJIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobne B mpocTtpancTBe. OTHOIICHHE OOBEMOB, INIOMIANCH ITOBEPXHOCTEH
nonoOueix ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IUIOCKOCTH C MCIIOJIb30BaHUEM CTEPEOMETPUUECKIX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAlIEHUS: CEUEHUS LIUIIMHpa
(mapamienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHble
OCHOBAHUIO U MPOXOASIINE Yepe3 BEPIINHY), CEUYEHUS 11apa, METOAbI TOCTPOCHHUS



CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepanyu HaJl BEKTopaMu. BeKTopHOE YMHOKEHNE
BEKTOpOB. (CBOWMCTBAa BEKTOPHOTO yMHOXEHUA. IIpsiMoyrosibHass cucrema
KoOpauHAaT B mpocTtpaHcTBe. Koopaunatel BekTopa. PazmoxkeHne BekTopa Mo
0azucy. KoopanmHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

JIBU:KEeHMSI B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHUs W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKCHUN: TapaulelbHBIA IEPEHOC,
LEHTpaJbHasl CUMMETpPHS, 3€pKajJibHasi CUMMETpPHUs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

BeposiTHOCTH M CTATHCTHKA

10 KJIACC

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CTeneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsr Ha uiockocTu. JlepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CTy4ailHbIe COOBITHS. DJIEMEHTApHBIC
coObITUs (MCX0bl). BeposITHOCTH ciydailHOTO COOBbITHSA. Bau30cTh 4acTOThI U
BEPOSITHOCTU COOBITUI. CyyaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu HajJ COOBITUSMU: NTepeceueHue, 0ObeAMHEHNE, TPOTUBOMNOIOKHBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. [lepeBO CiydalHOro
akcriepuMenTa. Popmyiia nonHou BeposaTHOCcTH. Dopmyina barieca. HezaBucumeble
COOBITHSI.

buHapHbIil ciydaiiHbli ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MEpBOro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX UcTibITaHUH bepryu. Ciay4aitHblil BBIOOp U3 KOHEUHOMN
COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. Onepanuu HajJ CaydyalHbIMU BEIMYMHAMU. buHapHas ciyvaliHas
BeqnunHA. lIpumepesl pacnpeneneHuii, B TOM 4YMCIE TE€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KIIACC



CoBMecTHOE pachpenesieHHe JIByX CilydalHbIX BenuuuH. HeszaBucumbie
CJIy4aliHbIC BEJIMYHHBI.

MareMatuyeckoe OXUJaHUE CIy4YalHOM BEJIMYMUHBI (pacmpenesieHus).
[Ipumepsl MpPUMEHEHUsT MAaTEMaTUYECKOro OXHUAAHMS (CTpaxOBaHHE, JIOTEpes).
MareMatnyeckoe OxugaHue OMHAPHOW ClIy4yalHOUM BelIW4YuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBbI CIIy4dallHbIX BEJIIMYMH. MaTeMaThudeckoe  OXUIaHue
r€OMETPUYECKOT0 U OMHOMHAJILHOTO pacipeieICHUH.

Hucniepcust W CTaHAAPTHOE  OTKIIOHEHHWE  CIyYailHOM  BEJIMYHUHBI
(pacnpenenenus). Jlucniepcus OMHApHOM clydailHON BelMuMHBL. MaTeMaTtrudeckoe
OKHMJIAHUE TPOU3BEICHUS U TUCTIEPCUSI CYMMBbI HE3aBUCUMBIX CITyYalHBIX BEJTUYHH.
Jucnepcusi ¥ CTaHJApTHOE OTKJIOHEHHE OWHOMHUAIBLHOTO pacIHpeiesCHus.
Jucnepcust U cTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOTO PacpeaeICHUSI.

HepaBenctBo YeObiméBa. Teopema UeoOniméBa. Teopema bepuymnu. 3akon
OonplIMX  4ucen. BbplOOpouHbI  MeTOod — ucchenoBaHuil.  BwriOopouHbie
xapakTepucTuku. OlIEeHUBaHUE BEPOSITHOCTH COOBITHSI IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOILIBIO U3YUEHHBIX PACTIPEICICHUM.

HenpepeiBHbIe ciydaiiHble Benu4uHbl. [Ipumepsl. DyHKUOHMS TIIOTHOCTH
BEpOSITHOCTU pacrnpeseneHns. PaBHOMEpHOE pachlpeleleHue M €ro CBOMCTBA.
3ajauun, NpUBOASILINE K TOKA3aTeIbHOMY paclpeeieHuI0. 3a1aun, NIPUBOASIINE K
HOPMaJIbHOMY  pPacHpeAeNICHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeNIbHOTO pacipeaesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pactipeneneHus. QyHKIUS MIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO paclpeleNICHUs.

ITocmenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
NpUBOASIIKE K pacnpenenenuto [lyaccona.

KoBapuanusa 1Byx ciydaiiHeix BenuduH. KodduimeHt auHEHHOM
koppensiiiu.  CoBMECTHbIE  HAOMIOACHUS  JBYX BEIWYMH. BBIOOPOYHBIN
Kod(phunMeHT Koppensauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYHMHHO-
CJICICTBEHHOM CBs3b10. JIMHEHHas perpeccusi, METOl HAUMEHBIITUX KBaJpaToB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamaaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOro OOIIEeCTBa, MPEICTaBIEHUE O MaTEeMAaTHUYECKHUX
OCHOBaX (YHKIMOHUPOBAHUS  PA3UYHBIX  CTPYKTYp, SIBICHHWI, MpOLEIyp
rpaXIaHCKOT0 00111eCTBa (BEIOOPHI, OITPOCHI U IPYTO€), YMEHUE B3aUMOEHCTBOBATH C
COIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYCHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH, YBAXKECHHS K
IOPOILIOMY W HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATHUKOB M POCCUMCKOM MAaTEMAaTUYECKOMW IIKOJIbI,
WCTIONB30BAaHUE ATUX JIOCTHXKEHMM B JIPYTMX HayKaxX, TEXHOJIOTUAX, cdepax
AKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHWE IyXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoja, chOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ATUYECKOTO TMOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTKEHHUI HAayKH U JIESITEIbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHHUM, pacCy ACHUI, BOCOPUMMYHBOCTb K
MaTeMaTUYECKUM aclieKTaM pa3fInyHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUA:

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHSIThH MaTEMAaTUYECKUE 3HAHUS B MHTEpECax
3I0pOBOTO M 0O€30IMacHOro o0Opas3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUA M OT/AbIXA,
perynsipHas (usuyeckas akKTUBHOCTH), (HU3WYECKOE COBEPIICHCTBOBAHUE TMPHU
3aHSATUSAX CIIOPTUBHO-03/I0POBUTEIBLHOM AESATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TFOTOBHOCTH K TPYly, OCO3HaHUE IIEHHOCTH TPYAOIIO0US, UHTEPEC K PA3TUUHBIM
chepam mnpodeccuoHATbHOM JEeATEIbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €€
MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccnn u
peann30BhIBATh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K



MaTeMaTUYeCKOMY 00Pa30BaHUIO U CAaMOOOPA30BAaHUIO HA MPOTSHKEHUHU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MTPAKTUYECKUX 33]1a4 MaTeMaTHYECKON
HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYyJIbTYphbl, TIMOHHUMAaHHUE  BIUSHUS
COIMAJIbHO-?PKOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpeabl, OCO3HAHUE TJI00ATBLHOTO XapaKkTepa HKOJOTHUECKUX MPOOIeM, OpUEHTALIMS Ha
IIPUMEHECHHE MaTeMaTUYECKUX 3HAHUM IS peleHusl 3a7a4 B 00JIaCTH OKPYKaIOIIeH
cpenbl, IJIAHUPOBAHHWE TIOCTYNKOB M OIEHKH WX BO3MOXXHBIX IOCIEACTBUM IS
OKpYXarouen cpepl;

8) HeHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOW MPAKTUKH, MOHMMaHUE MAaTEeMaTHYeCKOM
HayKH Kak cdepbl YeIOBEUECCKOMN JCATEIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYUMOCTH
JUIS pa3BUTUSI LIMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MATEMAaTHUKU U MaTEeMaTUYeCKOM
KYJBTYpPOM KaKk CPeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOEKTHYIO U
HCCIIEIOBATENbCKYIO ICSATEIbHOCTh HHANBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBbie jornueckue aeiicTBUA:

BBISIBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTeMaTHYECKUX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAy MOHATUSAMHU, (GOPMYIUPOBATH ONPEAEIICHUS
HNOHATUMN, YCTaHABIMBATh CYLIECTBEHHbIN MpPU3HAK KJIACCU(PUKALUU, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJUMOTO aHAIMN3a;

BOCIIPUHUMAT, dbopmynaupoBaTh M NpeoOpa3oBbIBATH  CYXACHUS:
YTBEPAUTENbHBIE U OTPUIATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IPOTUBOPEYHS B
(akTax, NaHHBIX, HAOMIOJEHUSX M YTBEPKICHUSX, MpeAjaratb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JeNaTh BBIBOJBI C HCMOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 0 aHAJIOTUU;

IIPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTENIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(OpsiMBIE W OT IPOTUBHOIO), BBICTPAWBATh aPIyMEHTALIUIO, IPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOBI;

BbIOMpaTh CrIOCO0 peleHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB
pelieHus, BRIOupaTh Hanbosee MOoAXOAIINN ¢ yU€TOM CaMOCTOSATEIBHO BbIIETICHHBIX
KPUTEPUEB).



ba3oBble uccieaoBarebCKue 1eHCTBUA:

WCIIOJB30BaTh BOIPOCHI KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT [O3HAHUS,
dbopMyIHpOBaTH BOMPOCHI, PUKCUPYIONIKNE TPOTUBOPEUHE, TPOOJIEMY, YCTAHABIUBATh
UCKOMOE U JaHHOe, (OpPMHpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHUIO,
MHEHHUE;

MPOBOAUTEH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE MO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTH4YEeCKOro OOBEKTa, SBJICHUSA, MPOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMu, SIBJICHUSIMHU, TIPOILIECCAMU;

CaMOCTOSATENbHO (OPMYJIHPOBaTH OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaMm
MPOBEIEHHOT0 HAOJIIOICHUS, UCCIICIOBAHM S, OLICHUBATH JIOCTOBEPHOCTD MOTYyUYECHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCAa, a TaKXKe BbIABUTATh
IPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ nndopmanueii:

BBIABJIATh JAePUUUTH MHGOPMAIIMU, JaHHBIX, HEOOXOAUMBIX [JIi OTBETa HaA
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

BBIOMpATh WH(OPMAIUIO U3 HMCTOYHHKOB PA3JIMYHBIX THUIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHGOPMAIINIO PA3TUYHBIX BUJIOB U (POpM
MPEeICTaBIICHHUS;

CTPYKTYypUpOBaTh HWH(OpMAIMIO, MPEJACTABIATh €€ B pa3IM4HbIX (Qopmax,
WJUTIOCTPUPOBATH IpapUuecK;

OIICHUBATh HAAEKHOCTH MH(GOPMAITUH TT0 CAMOCTOATEIEHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeiCTBHSA

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKICHHS B COOTBETCTBUU C YCJIOBHSIMH U
HeIsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U
NUCbMEHHBIX TEKCTAaX, JaBaTh MOSCHEHMS MO X0y PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIyYEHHBIA Pe3yJIbTaT;

B XOJ€ OOCYXIEeHHs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYKIAaE€MOW TEMBI,
npo0sIeMbl, pelIaeMoi 3a/1auu, BHICKA3bIBaTh UJI€U, HALICJIICHHbBIE HA MOUCK PEIICHMUS,
COMOCTAaBIISATh CBOM CYXACHUS C CYXKICHUSIMH JPYTUX YYAaCTHUKOB JHMAJIOTA,
0oOHapyKHUBaTh Pa3IMYUE U CXOICTBO MO3UIUI, B KOPPEKTHOU (popMe GOopMyIHpOBATH
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABISATh PE3YNbTaThl PEIICHUS 3aJ1a4d, SKCHEPUMEHTA, WCCIEIOBAHMS,
IPOEKTa, CAMOCTOSITENBHO BBIOMpPATh (HOpMAT BBICTYIUIEHMSI € Y4€TOM 3ajad
IPE3EHTALNUN U OCOOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIE YHHBepPCAJbHbIE YueOHbIE 1elCTBUSA

Camoopranusanmusi:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHUS 3aJayd, BHIOUpATh CIOCOO penieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, SMOUMOHAIbHBIN HHTEJJIEKT:

BJIJICTh HaBBIKAMHU TTO3HABATEILHON pediekcry Kak 0CO3HAHUSI COBEPIIAEMbIX
JNEUCTBUA W MBICIUTEIBHBIX MPOIIECCOB, WX pPE3yJbTaTOB, BIAAETh CIIOCOOAMHU
CaMOMPOBEPKHU, CAMOKOHTPOJIA MPOIECcCa U Pe3ysibTaTa PelIeHUs] MaTeMaTH4eCcKon
3a/1a4u;

MPEABUACTh TPYMHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH NP PEIICHUH 3a7adH,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HaWJEHHBIX OIMIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTAaTa IEIU U YCIOBUSAM, OOBICHITH MPUYHHBI
JOCTUKEHUS WJIM HEAOCTHXKCHUSI PEe3yJbTAaTOB JACSATEILHOCTH, HAXOAUThH OIIUOKY,
JIaBaTh OLICHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUIYaTbHOMN
paboThI IPU pEelIEHNH YU4eOHBIX 3a/1a4, TPUHUMATH 11€7Tb COBMECTHOMU JIESTEIBLHOCTH,
IJIAHUPOBAaTh OpraHU3aIlMI0 COBMECTHOW pabOThl, pacmnpenensitb BHUIbI PpadoT,
JIOTOBApUBATHCS, OOCYX JaTh MPOLECC W pe3yJdbTar paboThl, 0000IIATh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax padboThl (0OcCyxkaeHus, 0OMEH MHEHUI,
«MO3TOBBIE TITYPMbD» U WHBIC), BHITIOJHATH CBOIO YacTh PabOTHI M KOOPJAMHUPOBATH
CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMaH/bl, OLIEHUBATh KAYE€CTBO CBOETO BKJIAJIa B
001U MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIYACTHUKAMH B3aHMO,ICHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI
Auire0pa 1 HayaJIa aHAJIN3A

K xonny oOyuenuss B 10 kJacce oOyYaromIMiiCS TMOJYyYUT CIICIYIOIINE
peAMETHBIE Pe3yJIbTaThl MO OT/ICIbHBIM TEMaM pabouel mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MATeMAaTUYECKOTO aHATTN3ay:

Yucia v BbIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATh TOHATHUAMH: PAIMOHAIBHOE YHCIIO, OeCKOHeYHas
nepuoauyeckas  JpoOb, TMPOLEHTHI, HUPPALMOHATIBLHOE  YHUCIO, MHOXECTBa
PALMOHAIIBHBIX U JEHCTBUTENBHBIX YUCEI, MOAYJb JEHCTBUTEIBHOTO YUCA;

MPUMEHSTH IPOOH U TIPOIICHTHI ISl PEIICHUsI MPUKIIAIHBIX 3a/1a4 U3 Pa3INYHBIX
OTpacJIe 3HAHUW U PEAIbHOU JKU3HU;



MPUMEHSATh NPUONKEHHBIC BBHIYMCICHUS, MpPaBUia OKPYIJICHUS, TPUKHUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOZIHO ONEpUPOBATh IOHSATHUEM: CTENEHb C LEJNBIM IOKAa3aTeleM,
UCIOJIb30BaTh MOAXOAAIIYI0 (OpMY 3alUCH JIEUCTBUTEIbHBIX YUCEN JUIS PEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOZIHO OMEpUPOBATH MOHATHEM: apu(METUYECKUl KOPEeHb HaTypajJbHOU
CTEIICHHY;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAIBHBIM I10Ka3aTeleM;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMM: Jorapudm dYucia, JOECATUYHBIE U
HaATypaJbHbIE JIOTAPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATh MOHATHUAMU: APKCUHYC, APKKOCHHYC M APKTAaHIE€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATh TMOHATUSIMH: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3JIMYHbIE METOAbl PpEUICHMs] palMOHAIbHBIX U  JIPOOHO-
PalMOHAIIBHBIX YPAaBHEHUH, IPUMEHITH METOJI MHTEPBAJIOB ISl PELIEHUS HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATHUAMM: MHOTOYJIEH OT OJHOM TE€PEeMEHHOM,
MHOTOWIEH C LEJbIMU KO3 PUIIMEeHTaMu, KOPHU MHOTOYJIEHA, IPUMEHATH JEJICHUE
MHOI'0YJIEHAa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u treopemy Buera 11 perenuns
3ajady;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEUHBIX YPABHEHUMN, MaTpHULIA,
ONPEAETUTENIb MATPUILIBI 2 X 2 ¥ €70 TEOMETPUUECKUI CMBICII, UCTIOJIb30BATh CBOKMCTBA
onpenenuTessa 2 X 2 1yl BBIYUCIEHUS €ro 3HAaYCHMs], IPUMEHATh ONPEACIUTENN JJIs
pELIEHNs] CUCTEMBI JIMHEWHBIX YPAaBHEHUMH, MOJEIMPOBATH PEAIBbHBIC CUTYAllUU C
IIOMOLIBIO CHUCTEMBI JIMHEHWHBIX YPaBHEHWM, HUCCIIEN0BATH IOCTPOCHHBIE MOJEIHU C
MOMOIIIBIO MATPHIL U ONIPEAETUTENEH, UHTEPIIPETUPOBATH MTOTYYEHHBIN PE3YJIbTAT;

UCII0JIb30BaTh CBOMCTBA JEHCTBUI C KOPHSAMU JIs IPE0OPa30BaHUs BBIPAKEHUH;

BBITMOJIHATH MPEOOPA30BaHMs YUCIOBBIX BBIPAXKEHHUH, COAEpKAIIUX CTENEHHU C
palMOHAIIBHBIM [T0KA3aTeIIEM;

UCIOJIb30BaTh CBOMCTBA JIorapu(PMOB A1 mpeoOpa3zoBaHus JorapupMUuecKux
BBIPAKCHUM;

CBOOOJHO OIEPUPOBATH MOHATUSMH: HPPAIMOHANIbHBIE, IOKa3aTelIbHbIE U
jgorapuMuUecKre ypaBHEHHS, HAXOJUTh UX PEIICHHS C MOMOIIBI0 PABHOCUIBHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEMN;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (POpMynbl A NMpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKCHUM;



CBOOOZHO  ONEpUpOBAaTh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh  HEoOXoAuMmble  (GOpMYyNbl i pPEUICHHS]  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI;

MOJIEIMPOBATh PEAJIbHBIE CUTYAlIUU Ha A3bIKE aIreOpbl, COCTABIISATh BBIPAKECHHUS,
YpaBHEHUS, HEPABEHCTBA 110 YCJIOBHIO 3aJ]a4H, UCCIEA0BATh TOCTPOEHHBIE MOJEIIHU C
MCIIOJIb30BAaHUEM allapaTa ajreopsl.

DOyHKUMU U rpaduKu:

CBOOOZIHO OINEPUPOBATh MOHATUAMU: (PYHKLHUS, CHOCOOBI 3afaHusl (PYHKIMH,
B3aUMHO OOpaTHbIe (PYHKIIMH, KOMIO3UIIUS QYHKIUN, rpaduKk (GyHKIIMH, BBITOIHATh
AIIeMEHTapHbIe MpeoOpa3zoBaHus rpaduKoB (YHKIIHIH;

CBOOOJHO OIEPUPOBATH IMOHATHUSIMH: OOJACTh OINPEACICHUS U MHOMKECTBO
3HaYeHUN QYHKIMH, HYJIH QYHKIINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBaTh MOHATUAMM: UETHBIE W HEYETHbIE (PYHKIIHH,
nepuoanyeckre (QyHKIUHU, MPOMEKYTKM MOHOTOHHOCTH (PYHKIIMH, MAaKCUMyMbl U
MUHUMYMBl (YHKIIUH, HauOOJbIllee W HAaWMEHbIIEe 3HAYeHHWE (YHKIHH Ha
MIPOMEKYTKE;

CBOOOZIHO ONEpUPOBaTh MOHATUSMM: CTENEHHass (YHKUUS C HATYpaJbHBIM U
LEJIBIM TIOKa3aTeneM, rpauk CTerneHHOW (YHKUMM C HaTypaldbHbIM M LEIbIM
nokasaresneM, rpaduk KOopHA N-OM CcTeneHW Kak (yHKUUU OOpaTHOW CTENEHU C
HaTypaJibHbIM MOKa3aTeNeM;

ONnepupoBaTh TMOHATUSAMM: JIMHEHHAs, KBaJpaThyHas M JAPOOHO-TTMHEHHas
(YHKIIMH, BBIIOJHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPaPHUKOB;

CcBOOOZIHO OINEpUpPOBaTh MOHATUSAMU: TOKa3zaTelbHAass U Jorapudmuueckas
(yHKUMU, MX CBOWCTBAa W rpaduKH, HMCHOJb30BaTh WX TpauKu IJs peuieHus
YpaBHEHUM;

CBOOOZIHO OMNEpUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKAs OKPY>KHOCTb,
oTpesiefieHue TPUTOHOMETPUUECKUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCIONBb30BaTh rpaduku  GYHKIOUH A8 KCCIEeNOBaHUS  IPOLECCOB U
3aBUCUMOCTEI MpHU PELIEHUU 3aJad HU3 JIPYTUX Y4YEOHBIX MPEIMETOB U peaibHOU
KU3HH, BBIpAXATh POPMYJIaMH 3aBUCUMOCTU MEXKIY BEJIMUUHAMU;

Hauyana maTeMaTH4eCKOro aHajmu3a:

CBOOOZHO OIEpUpPOBaTh MOHATHAMH: apupMeTHUecKass U TeoMeTpUyecKas
nporpeccusi, 0ECKOHEYHO YyOBIBAIOIIAsi F€OMETPUYECKAsl MPOrpeccusi, JTUHEUHBIN U
AKCIIOHEHUIUATBHBIN POCT, PopMylia CIIOKHBIX MPOIEHTOB, UMEThH MPEACTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCUU I PELIEHUS pEealbHbIX 3a1ad NPHUKIAJTHOIO
XapaKkTepa;

CBOOOZIHO ONEpPUPOBATH MOHATUSAMU: IOCIEIOBATEIBHOCTb, CIIOCOOBI 3aJaHUA
[IOCJIEI0BATENbHOCTEN, MOHOTOHHBIE W OTPAaHUYEHHBIE I10CJIEI0BATEIbHOCTH,



ITOHUMATh OCHOBBI 3aPO’KJICHUS MAaTEMAaTHYECKOT0 aHAJIM3a KaK aHaJIN3a OECKOHEYHO
MalbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HEMPEPbIBHbIE (DYHKIIMHM, TOUYKH pa3pbiBa
rpaduka GyHKIIUH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO OIEPUPOBATH IMOHATHEM: (YHKIMS, HEMPEphIBHAS Ha OTpPE3Ke,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CBOOOJTHO OMIEPUPOBATH MOHATUSMU: TIEPBasi U BTOpas MIPOU3BOAHBIC (YHKIIUH,
KacaTenbHas K rpaduky QyHKIUH;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU IBYX
(GyHKIIUN, 3HATh MPOU3BOIHBIC dJIEMEHTAPHBIX (YHKITUM;

HCIIOJIb30BaTh TE€OMETPUYECKUH M (U3HYECKUH CMBICT MPOU3BOAHOW s
pelIeHus 3a1ay.

MHoxecTBa M JIOTUKA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpaAIlMU HaJl MHOYKECTBAMH;

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar Iyl ONMHCAHUS PEaIbHBIX
MIPOIIECCOB U ABJICHUHN, TP PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX MIPEAMETOB;

CBOOOJTHO OIEpUPOBATh MOHATUSIMU: OIpEACIICHUe, TeOopeMa, YpaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, J0KAa3aTeIbCTBO, PABHOCHIIHHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiiacce oOyyaromMiics TMOJYyYUT CIIEIYIOIINUE
MpEAMETHBIE PE3YJIbTAThl IO OTJAEIBHBIM TEMaM pabouel MporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTeMaTUYECKOTO aHAITN3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: HATYPAJTbHOE U LEI0€ YUCIO, MHOXKECTBA
HATYpPAJIbHBIX M LEJIBIX YUCEI, MCIOJb30BaTh MPU3HAKU JEIUMOCTH LEJbIX YHCEN,
HOJl u HOK HaTypanbHBIX 4uceNl Uil pElIeHUs 3adad, NPUMEHSATH AITOPUTM
EBxnuna;

CBOOOJHO OMEpPUPOBATH TMOHSATHEM OCTaTKa 1O MOJYJIO, 3aluChIBaTh
HaTypaJbHbIC YKCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OMEpUpPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMILJIEKCHBIX YHCEN, TPEJCTaBIATh KOMIUICKCHBIE YHCJIa B alreOpandeckoud W
TPUTOHOMETpUUYECKON (hopme, BBHITIONHATH apu(METHUUECKHE OIepalud ¢ HUMU U
U300paXkaTh Ha KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATUSMH: HPPAIMOHANIbHBIE, IOKa3aTelIbHbIE U
norapupMUIECKre HEPABEHCTBA, HAXOAUTHh WX PEIICHHS C TIOMOIILI0 PaBHOCHIIBHBIX
IIEPEX0/I0B;

OCYUIECTBJISATH OTOOP KOpHEN MPU pEeLIEHUU TPUTOHOMETPUYECKOTO YPaBHEHUS;



CBOOOZHO OMEpUPOBaTh TOHATHEM TPUTOHOMETPHUECKOE HEPaBEHCTBO,
NPUMEHATh  HEOOXOAuMble  (QOpMYNBl  JJIi  pPEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUAMH: CUCTEMa M COBOKYMHOCTb YPaBHEHHU U
HEPaBEHCTB, PAaBHOCWJIBHBIE CHCTEMBI U CHCTEMbI-CIEACTBHS, HAXOAUTh PEIICHHS
CUCTEMBI M COBOKYIHOCTEH palMOHAIBHBIX, UPPAUUOHAIBHBIX, MMOKA3aTEIbHBIX WU
JorapuMHUUECKUX YpaBHEHHUH U HEPABCHCTB;

penaTh pallMoHalIbHbIE, UPPALIMOHATIBHBIC, TOKa3aTeIbHbIC, JOTapU(MUIECKUE
U TPUTOHOMETPUYECKHE YpPABHEHUS U HEPABEHCTBA, COJEpIKAIME MOAYIU H
napameTpsbl;

MPUMEHATh TpapUUYecKue METOAbl JUIsl PEIIEHUs YpaBHEHUN W HEPaBEHCTB, a
TaKKe 3aJ1a4d ¢ mapaMeTpaMu;

MOJIEJIUPOBATh peajbHbIC CUTYAIIUU Ha A3BIKE aJIreOpbl, COCTABIISATH BhIPAXKECHUS,
YPaBHEHUS, HEPABEHCTBA M HX CHUCTEMBbI II0 YCJIOBHMIO 3a/ayd, HCCIEN0BaTh
MIOCTPOEHHBbIE MOJIEJIM C MCIOJIb30BAaHUEM ammapara ajreOpbl, UHTEPIPETUPOBATH
ITOJTYYEHHBIA PE3yJIbTaT.

DOyHKUUM U Tpaduku:

CTPOUTh TpaUKU KOMIO3MLIMUA (PYHKIUH C TOMOUIBIO 3JIEMEHTApHOIrO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh T€OMETPUYECKHUE 00pa3bl YpAaBHEHUN U HEPABEHCTB HA KOOPJIWHATHOM
MJIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHSATh (PYHKIIMU I8  MOJEIUPOBAHMS W HCCIEIOBAaHUS peabHBIX
MPOLIECCOB.

Havana mareMaTH4eckoro aHajiusa:

UCIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIeA0BaHUs (YHKIIMU HA MOHOTOHHOCTb U
KCTPEMYMBI;

HaxoJIUTh HaWOOJbIIIEC W HAMMEHBINCe 3HAYeHUs (PYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAXOXKIEHUS HAWIY4IlIero pelieHus B
MPUKJIAAHBIX, B TOM YHUCJIE COLHAIBHO-DKOHOMHYECKHUX, 3a7a4ax, A1 ONPEACIICHUS
CKOPOCTHU ¥ YCKOPEHHUsI POIIECcca, 3aJaHHOTO (OpMYII0i Uitk TpaduKom;

CBOOO/IHO ONEPUPOBATH MOHATUAMHU: IIEPBOOOPA3HAsI, ONPEICIEHHBIA UHTETPAI,
HaXOJUTh MEPBOOOpAa3HbIE AJIEMEHTAPHBIX (PYHKUUNA W BBIYUCISATH HHTErpaji IO
dbopmyne Hetorona-JleliOHuia;

HAXOIUTh IJIOIIAAH IJIOCKUX (GUTYP U OOBEMBI TEJ C MOMOLIBIO HHTETPAJIa;

MMETh MPEJCTABICHUE O MaTEMaTHYECKOM MOJEIMPOBAaHUM Ha NPUMEPE
coctaBieHus nuddepeHIuanbHbIX YPaBHEHHUI;



peuiatb IPUKIAIHBIC 3aJladv, B TOM YHCJIC COOUAIIBHO-9KOHOMHYCCKOTO H
(I)I/IBI/I‘-IGCKOFO XapakTepa, CpeaACTBAMU MATCMATUICCKOI'O aHaJIn3a.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BOCIIUTAHKE:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3ULUU OOYYaIOLIErocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUIICKOro OOIIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaX  (YHKIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TPOLETYP
IpaXIaHCKOT0 00111eCTBa (BEIOOPHI, OIIPOCHI U IPYTO€), YMEHUE B3aUMOEHCTBOBATH C
COIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYCHUEM;

2) naTpuoTH4ecKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM T'PAKIAHCKOW HICHTUYHOCTH, YBKECHHS K
MPOLUJIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUAM POCCHUMCKUX MATEMATHUKOB M POCCUHMCKONM MAaTEMaTUYECKOMW IIKOJIbI,
HCIIOJIb30BAaHUE HJTHUX JIOCTHKEHUH B JPYrUX HayKaX, TEXHOJIOrusX, cdepax
SKOHOMHKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHWE IYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO MOBEACHHS, CBS3AHHOIO C MPaKTUYECKUM
OPUMEHEHUEM JOCTHKEHUM HAYKU U JEATEIBbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO Oy IyILIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOUIEHUWE K MHUPY, BKJIIOYAas JCTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, pacCy ACHU, BOCOPUUMYHBOCTb K
MaTeMaTUYECKUM aCIIeKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHATH MaTEMAaTUUECKUE 3HAHUSI B MHTEpEcax
310pOBOro M Oe3omacHoro oOpa3a >KW3HHM, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY
3I0pOBBIO (310pOBOE MHTAaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHH W OTIbIXA,
perynspHas (u3nueckass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE IMPH
3aHATHUSAX CIIOPTUBHO-030POBUTENBHON AEATENBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:



TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH TPYAOTIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHATBHOW JEATEIHHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
NPUTIOKEHUSIMH, YMEHHUE COBEpPIIATh OCO3HAHHBIA BHIOOp Oymymiedl mpodeccnu u
pealn30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00Pa30BaHUIO U CAaMOOOPa30BaHUIO HA MPOTHKECHUHN BCEH KU3HM,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MATEMaTHIECKOM
HaIPaBJICHHOCTH;

7) 3K0J10THYECKOEe BOCTIUTAHHE:

cOPMHUPOBAHHOCTh ~ DKOJIOTHYECKOW  KYJIbTYphI, TOHHUMAaHHWE  BIIUSHUA
COIMATBHO-PKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE TMPUPOTHON M COIMATBHON
Cpelnbl, 0OCO3HAHHE TII00ATBHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeM, OpUEHTAIIAS Ha
NpPUMEHEHUE MAaTEeMAaTHUYEeCKUX 3HAHUM JUIsl pEIICHHs 3a/1a4 B 00JIaCTH OKpY>KaloIIen
Cpenbl, TUIAHUPOBAHUE TOCTYIKOB M OIEHKHM HMX BO3MOKHBIX MOCJIEACTBUI st
OKpPYXKaIoIlel Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW U OOIIECTBEHHOW MPaKTUKH, TIOHUMAaHUE MAaTeMaTHUYECKOU
HayKU Kak cepbl YeIOBEUECKOU JIEATeTbHOCTH, dTAMOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUTSI Pa3BUTHsI ITUBHWIN3AIMHN, OBJIAJCHHUE S3BIKOM MATEMAaTHKA W MaTeMaTHYECKOM
KyJIbTYpPOH KaK CpeICTBOM ITO3HAHMSI MUPA, TOTOBHOCTH OCYIIIECTBIIATH MPOSKTHYIO U
HCCIIEIOBATEILCKYIO IESITEIbHOCTh MHANBUIYALHO U B TPYIITIC.

HNPEAMETHBIE PE3YJIBTATHI
I'eomerpusn

K xonmy 10 kiaacca oOyyaromuiicss HAy4UTCS:

e CBOOOJHO OMIEPUPOBATH OCHOBHBIMU MOHSATUSIMH CTEPEOMETPHUU TIPHU PEIICHUH
3a/1a4y ¥ MPOBEJICHUY MAaTEMaTUYECKUX PACCYKIACHUM;

e TPUMCHATH AKCHOMBI CTEPEOMETPHUH W CJICACTBUS W3 HUX NPH PEIICHUU
TCOMETPUYCCKUX 3a]1aY;

e KJAcCCHU(UIIMPOBATh B3aUMHOE PACIOJOXKEHHE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO ONEPHUPOBATH MOHATHUSIMH, CBI3aHHBIMU C YTJIAMH B TIPOCTPAHCTBE:
MEXIY PSMBIMHU B TIPOCTPAHCTBE, MEXKTY IIPSIMOU H IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH IOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pAaClO3HABaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TMpu3Ma,
nipamMua, MpsSMOYTOIBHBIN Mapauiesenune, Kyo0);



e KiaccubuIUpOBaTh  MHOTOTPAaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KIaccuukanuu;

e CBOOOJHO  ONEpUpPOBATH  TMOHATHUSIMH, CBSI3aHHBIMU C  CEUCHHUEM
MHOT'OTPAHHUKOB IIJIOCKOCTBIO;

e BBIINOJIHATH NAPAJIIEIBHOE, IEHTPAIBHOE U OPTOIOHAIBHOE ITPOEKTUPOBAHKE
¢Guryp Ha IIOCKOCTH, BHIIOJTHATH N300pakeHus (GUTYp HA MIIOCKOCTH;

e CTPOWUTH CEYEHHs MHOTOTPAHHHMKOB PA3JIUYHBIMM METOJAMH, BBIITOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX QUTYD: BUT
CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOUIAJH [TOBEPXHOCTEW MHOTOIPAHHHUKOB (IIpU3Ma, MUpaMuia),
Tr€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYJT;

e CBOOOJHO ONEpPUPOBATH NOHITUAMU: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUU (DUTYPBL;

e CBOOOJHO ONEpPUPOBATh NOHSTHUSAMH, COOTBETCTBYIOIIMMHU BEKTOpam U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ACHCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJadyd Ha JOKA3aTeJbCTBO MAaTEMaTHYECKUX OTHOLIECHUN W
HAXO0XKIEHUE TEOMETPUUYECKUX BEIUYMH, IIPUMEHSSI U3BECTHBIE METOABI IIPU
pElIEHNH MaTEMAaTHYECKUX 3a/1ad MOBBIILIEHHOTO MW BBICOKOTO YPOBHSA
CJII0KHOCTH;

e TMNPUMEHATH NPOCTEUINME MPOTPAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHNH CTEPEOMETPUUYECKUX 3a/1a4;

e U3BJIEKAaTh, MpeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX ~TEOMETPUYECKUX (Urypax, NpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

e TMPUMEHATH NOJYYEHHBIE 3HAHUS HAa MIPAKTUKE: CPABHUBATH U aHAJIU3UPOBATH
peanbHble CUTyalud, IPUMEHATh U3YUYEHHBIE MOHATHSA B MPOLECCE MOMCKa
pelIeHrsT MaTeMaTU4ecku C(HOPMYIUPOBAHHON MPOOIEMbI, MOJEIUPOBATH
peanbHbIE CHUTYyallUM Ha S3bIKE TE€OMETPHUHM, HCCIEA0BATh MOCTPOCHHBIE
MOJENH C UCITOJIb30BAHUEM T€OMETPUUYECKUX MOHATHN U TEOpEM, ammapara
anreOppl, pemaTth MPaKTUUYECKHE 3a/Jayl, CBS3aHHBIE C HAXOXIACHHEM
Ir€OMETPUYECKHUX BEIUYMH;

e HMETh MpEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTUS TE€OMETPUU Kak
COCTaBHOM yacTu (pyHJAaMEHTa Pa3BUTHS TEXHOJIOTUM.

K xonmy 11 kiaacca oOygaromuiicss HayquTCs:

e CBOOOJHO OMNEpPUPOBATH MOHITHSIMH, CBS3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOW U c(epuyeckoil TMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
NOJIyYEHNS,



ONEpUPOBATh MOHATHUAMHM, CBA3AHHBIMH C TEJaMU BpPAILUECHHS: LHJIAHIPOM,
KOHYyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tesa BpalieHus (UINHAP, KOHYC, cdepa U 1ap) U OObSICHATD
CIOCOOBI MOJTYYEHUs TEJ BpAIllCHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACIONIOKEHNE CHEPHI U MIIOCKOCTH;
BBIYHCIISTh BETUYUHBI SJIEMEHTOB MHOTOTPAHHUKOB U T€JI BpalIeHUs, 00BEMBI
M IUIOIIAJA TOBEPXHOCTEM MHOTOIPAaHHUKOB W  TeJl  BpALICHUS,
r€OMETPUYECKUX TEJ ¢ TPUMEHEHUuEM (hopMyT;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMA C KOMOWHAIMSMU T
BpalllecHUss M MHOTOTPAaHHMKOB: MHOTOTPAaHHMK, BIMCAaHHBIA B cdepy H
ONMCaHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalllCHUs;

BBIUUCIISITH COOTHOIICHHUS MEXIY IUIOLIAAsIMU MOBEPXHOCTEH U 0O0BbEMaMu
ITOJIOOHBIX TEJI;

M300pakaTh U3ydyaemble (PUTypbl, BBIMOJIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh
CEYCHMS TeJI BPALLCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATL U MpPeoOpa3oBbIBaTh HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TNpeICTaBIECHHYIO Ha
YyepTekax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH ONEPALMU HaJl BEKTOpaMH;

3a/1aBaTh INIOCKOCTh YPABHEHHUEM B JICKaPTOBOW CUCTEME KOOPJIMHAT;
penaTh reoMeTpUYECKUE 3aJ]a4ll Ha BBIYMCIIEHUE YIJIOB MEXIY MPAMBIMU U
MJIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKH JI0 MJIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPH PEILICHNH;

CBOOOJHO ONEpUPOBATh TOHATUSMHU, CBS3aHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUMN;

BBINIOJIHATh M300paKeHUS] MHOTOIPAaHHUKOB M TeJl BpalleHUs IMpHU
MMAPAUIEIBHOM  TIEPEHOCE,  LEHTPAIBHOW  CHUMMETPUH,  3€PKAIBHOU
CUMMETPUH, MIPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus 01005,
CTPOUTH CEYEHUS MHOTOI'PAHHHMKOB M TEJl BpALICHUS: CEYEHHUS LWIMHIpA
(mapajuienbHO U TMEPHEHIUKYJISPHO OCH), C€YeHHUs KOoHyca (IMapasieibHbIe
OCHOBAHHIO U MPOXOISAIIUE YepPEe3 BEPILIUHY ), CEUEHUS 11apa;

UCIIOJIb30BaTh METOJABl TMOCTPOCHMSI CEYEHHI: METOJ CJEIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/1 IEPEHOCA CEKYIIEH MITOCKOCTH;
JIOKa3bIBATh TEOMETPUUYECKHE YTBEPKICHHUS;



e TPUMEHSTh TeOMEeTpUYecKue (HaKThI I pELICHHs CTEPEOMETPUUECKUX 3aa4,
MIPEANONIATaIONINX HECKOJIBKO IIATOB PEIICHUS, €CJIM YCIOBHUSA IMPUMEHEHHS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

e pemarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKMX OTHOLICHUN W
HAaXO0K/JEHUE T€OMETPUUECKUX BEJIIMYNH;

e IPUMEHATH MPOrPAMMHBIE CPEACTBA M SJIEKTPOHHO-KOMMYHHKALIHOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

e TNPUMEHATH NNOJYUYECHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATH, aHAJTU3UPOBATH U
OLICHUBATh pEaJibHbIC CUTyalluU, IPUMEHATh N3yUYCHHBIE MTOHSATHUS, TEOPEMBI,
CBOMCTBA B MPOLIECCE TTOMCKA PEIICHUS] MaTeMaTHUeCKU cPOPMyYITHUPOBAHHON
poOJIEMBbI, MOJEIUPOBATh pEaJbHbIE CUTyallMd Ha S3bIKE TE€OMETPHH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIN C HCIIOJIb30BAaHUEM TI'€OMETPUYECKUX
HNOHATUH W TEOopeM, ammapaTta ajareOpbl, pelaTh NPaKTHUUECKUE 3aJadH,
CBSI3aHHBIEC C HAXOKJICHUEM I'€OMETPUYECKUX BEIUYHH;

e HMETh MpEACTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTUS TE€OMETPUM Kak
COCTaBHOM yacTu (hyHAaAMEHTA pa3BUTHUS TEXHOJIOTUM.

INPEAMETHBIE PE3YJIBTATHI
BeposSITHOCTB M CTATHCTHKA

K xonmy 10 kaacca oOyyaromuiicss HAy4UTCS:

CBOOOJIHO OTIEPUPOBATH MOHATUAMHU: Tpad, TUIOCKHi Tpad, CBA3HBIN rpad, MyTh
B rpade, 1eMb, UK, JEPEBO, CTENEHb BEPIITNHBI, IEPEBO CIyUYaHHOTO IKCIIEPUMEHTA;

CBOOOJHO OIEpUPOBATh TOHATHSAMHU: CIYYaWHBIA SKCIEPUMEHT (OIIBIT),
ClIydyailHOE COOBITHE, PJIEMEHTApHOE ClydailHoe cOObITHE (DJIEMEHTApHBIA HMCXON)
CJIy4ailHOTO OIIbITa, HAXOIUTh BEPOSITHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUSIMU;

HaxoJUTh U (HOPMYITUPOBATH COOBITHS: TIEpeceueHUue, OObETUHEHNE JTaHHBIX
cOOBITHH, COOBITHE, POTHUBOMOJIOKHOE JAHHOMY, HCIIOJIL30BaTh JUArpaMMbl JHjepa,
KOOPJIMHATHYIO TIPSAMYIO JUIsI PEIISHUs 3aJad, IMOJIb30BaThCA (DOPMYIION CIIOXKEHUS
BEPOSATHOCTEN I BEPOSITHOCTEH IBYX U TPEX CIy4YallHBIX COOBITUH;

OTIEpUPOBAThH MOHATUSIMH: YCIOBHAS BEPOSTHOCTh, YMHOXCHHE BEPOSITHOCTEH,
HE3aBUCUMBIC COOBITHS, JEPEBO CIYyYaHOTO AKCIIEPUMEHTA, HaXOIUTh BEPOSITHOCTH
COOBITUH C TIOMOIIBIO TIpaBWJia YMHOXCHHUS, JIepeBa CIIYJailHOTO OIIBITA,
UCII0JIb30BaTh (POPMYITy MOJHOM BeposiTHOCTH, (hopmyny baileca npu pemenuu 3aaad,
OTpeeNsaTh HE3aBUCUMOCTh COOBITHI MO (popMylie M MO OpPTaHHU3aIuU CIyYaiiHOTO
IKCIIEPUMEHTA;



NPUMEHSTh U3YyYEHHblE KOMOHMHATOpHbIE (OPMYNIBI ISl  TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4allHOTO OIbITa, PEIICHUS 3aaa4
10 TEOPUU BEPOATHOCTEN;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: OMHAPHBIN CITy4YaiHbIN ONBIT (UCIIBITAHUE),
yCIleX W HeEyJada, HE3aBUCHUMBIC HCIBITAHMS, CEpUsS WCHBITAHUM, HAXOAUTh
BEPOSITHOCTH COOBITUI: B CEpPUU UCIIBITAHUI 10 IEPBOr0 YCIIEXa, B CEPUH HUCIBITAHUN
bepuyniu, B onbITe, CBSI3aHHOM CO CITyYaifHBIM BHIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOZIHO ONEpUPOBATh MOHATHAMH: CiIydailHas BEJIWYMHA, paACIpeEllEICHHE
BEpOATHOCTEW, JAMarpaMMa paclpejiesieHusi, OuHapHas ciydailHas BeEJIMYMHA,
reOMETPUUYECKOE, OMHOMMAIIBHOE PaclpeeICHuUE.

K xonmy 11 kiaacca oOyyaromuiicss Hay4uTCs:

OIIEPUPOBATh IOHATUAMHU: COBMECTHOE pACIPENEICHUE JBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TaOJUIy COBMECTHOTO PpAaCHpElEleHUs JIBYX CIydalHBIX
BEJIMYMH JUIs BBIICJICHHUS pACIPENEIICHUs] KaXIOW BEJIMYHHBI, OIPEIEICHHUS
HE3aBHCUMOCTH CIIyYalHBIX BEJINYUH;

CBOOOJHO ONEPHPOBATH MOHITHEM MATEMAaTHYECKOTO OXUAAHUS CIydalHOU
BEJIMUMHBI (pacipeiesieHus1), IPUMEHATh CBOMCTBA MATEMAaTUYECKOTO OKUaHUS TIpU
pElICHNH 3a/ay, BBIYUCIATH MaTEeMAaTUYECKOE OXHUAAHWE OWHOMMAJIBHOTO M
r€OMETPUYECKOTO PaCIIpEICTICHUN;

CBOOOJHO OMNEPUPOBATH MOHATUSIMH: JTUCIEPCHUs, CTAHJAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, NPUMEHATh CBOMCTBA JUCIIEPCHM CIyYalHOM BEIUYUHBI
(pactpenienieHus) NMpU PEIICHWU 3a/4ay, BBIUUCIATH JUCHEPCUI0 M CTaHIApPTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U OMHOMHAIILHOTO paclpeeIeHU;

BBIUKCIIATh BBIOOPOYHBIE XAaPAKTEPUCTUKHU MO JIaHHOW BBIOOPKE U OIIEHUBATH
XapaKTEPUCTHUKU  TE€HEPAIbHOM  COBOKYIMHOCTHM  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OeHUBaTh BEPOSITHOCTH COOBITMH M NPOBEPSATH IMPOCTEHIINE
CTaTUCTUYECKUE TUITOTE3BI, NTOJIb3YSACh N3YUEHHBIMU PACIIPEACICHUSIMM.



TEMATUYECKOE IINTAHUPOBAHUE
AJireOpa 1 HaAYAJIA MATEMATHYECKOI0 AaHAJIHU3A

10 KUIIACC
KoaunvecTBo yacoB
Ne HaumeHoBaHue pa3iesioB M TeM
w/n OpOrpaMMBI Beero KonTpoibHbie
padoTsbI

MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.

1 Muorowiensl. PanimonanbHbie 24 1
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUHN

) Oyukuuu U rpaduku. CreneHHas 12 1
(GYHKIHUS C IETBIM ITOKa3aTelieM
Apudmernueckuii KOpeHb N-0it

3 creneHu. MppanuoHaabHbIe 15 1
ypaBHEHUS

4 [Toka3zarenbHast QyHKITHSL. 10 1
[Toka3zaTenbHbIE ypaBHEHUS

5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapupmuueckue ypaBHEHHs

5 TpuroHomeTpuuecke BoIpaXeHus U 29 1
ypaBHEHUS

7 [TocnenoBarenbHOCTH U MPOTPECCUH 10 1

3 HenpeprsiBable GyHKITUY. 20 1
IIpousBoHas

9 [ToBTOpeHue, 06061IeHNE, 5 1
CUCTEMaTHU3alus 3HAaHUU

OBHIEE KOJIMYECTBO 136 9

YACOB I10 I[TPOI'PAMME




TEMATHYECKOE INTAHUPOBAHUE
AJireOpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIU3A

11 KJIACC
Ne HaumeHoBaHue pa3/ie/ioB U TeM Kommecteo acon
o/ NporpaMMBb1 Beero KonTposbHubie
padoTsI

1 I/ICCJIGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 99 1
MIPOU3BOTHOM

2 [TepBooOpasHast 1 HHTETpa 12 1

3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA

4 WpparmonaibHbIe, TOKa3aTSIBHBIE U 24 1
norapuMUYECKHe HEPABCHCTBA
KowmrmiekcHbie uncna 10
HatypanbHble u 1ebie urcia 10
CucreMbl palliOHaIbHBIX, UPPALMOHATBHBIX

7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU

8 3aza4yu ¢ mapaMmeTpamu 16 1

9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUs 16 9
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




TEMATHYECKOE IINTAHUPOBAHHUE

I'eomeTpus
10 KJIACC
KoaunvecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM
w/n OpOrpaMMBI Beero KonTposbHbie
padoTsbI
1 BBeneHue B cTepeoMeTpuIo 23 1
5 BsaumHoe pacrnonoxenue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
BekTopsl B ipocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




TEMATHUYECKOE IINTAHUPOBAHHUE

I'eomeTpus
11 KJIACC
KoJsun4yecTBO 4acoB
HanmeHnoBaHMe pa3ae/ioB U TeM
Ne n/m KoHTpoJbHbIe
MporpaMmMbl Bcero paGoThi
1 AHanuThueckas reoMeTpust 15 1
5 [ToBTOpEHHE, O606IH€HI:I€ u 15 1
cHUCTeMaTH3aIus 3SHAaHUH
3 O0bEéM MHOTOTpAaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 5 1
7 [ToBTOpEHHE, O606IL[6HI:I€ u 17 5
cHUCTeMaTH3aIus 3SHAaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 8

ITPOTPAMME




TEMATHUYECKOE IINTAHUPOBAHHUE
BeposSITHOCTB M CTATHCTHKA

10 KUIIACC
KosnuuyectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
/i OporpaMMbL Beero KonTpoabubie IIpakTuueckue
padoThI padoThbI
1 DneMeHTHI Teopuu rpados 3
9 CrnyualiHble ONBITHI, CIIy4aiiHbIE 3
COOBITHSI ¥ BEPOSTHOCTH COOBITHIA
Onepanuu HaJ MHOKECTBAMU U
coObrTusiMu. CroskeHue u
3 YMHOXEHHE BEPOSITHOCTEH. 5
VYciioBHast BEpOATHOCTb.
HesaBucumplie coObITHs
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nociea0BaTeIbHBIX
5 ucnbiTaHui. McriblTanus 5 1
bepnynu. Ciaydaiinslii BEIOOp U3
KOHEYHON COBOKYITHOCTHU
5 CrnyualiHble BEJTMUHHBI U 14 1
pacnpeneneHus
OBLIEE KOJIMYECTBO YACOB I10 34 5 1

I[TPOTPAMME




TEMATHUYECKOE IINTAHUPOBAHUE
BeposiTHOCTB U CTATHCTHKA

11 KJIACC
KosaunvecTBo yacoB
HaumeHnoBaHue pa3/aesioB U TeM
Ne n/m KonTtposabHuble
NMPOrpaMMsbl Bcero
padoThI
3aKkoH OOJIBIIHMX YUCET
DNEeMEHTBl MAaTEeMAaTHYECKON CTaTUCTUKU
HenpepbiBHBIC CTy4aiiHbIC BETUYHHBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4

HOPMAaJILHOE pacpeCICHHS
Pacnpenenenue Ilyaccona
CBsi3b MEX/Ty CITyYailiHBIMU BETMYMHAMU
O06001eHne U cucTeMaTU3alus 3HAaHUK 11 1

OBILIEE KOJIMYECTBO YACOB I10 34 1

[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» MatemaTrka. AnreOpa 1 Hadajia MaTeMaTUYeCKOro ananusa, 10 kiacc/
Mep3snsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; nox penaxkuuei
[Tomonbckoro B.E., O61iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii ieutp « BEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO
«M3marensctBo «IIpocBemenue»

* Marematuka. Anredpa 1 Hayajga MaTeMaTU4YECKOro aHainusa, 11 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuei
[Togonbckoro B.E., O0mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieatp « BEHTAHA-TI'PA®y; AkiimoHepHOE 00IIIECTBO

«M3parensctBO «IIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubmunoreka LIOK https://m.edsoo.ru/7f415fdc
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