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HOACHUTEJBHASA 3AIINCKA

AJITEBPA

VYuebnbiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIICHUE O0yYaloMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT cBOU
JOCTHKEHHS] B MATEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHUIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTeMaTHMUeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyKIaTh JEAYKTUBHO, MCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO0, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadaja MaTeMaTHYECKOTO
aHaM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEaJbHbIX CUTYAIlUH,
WHTEPNIPETAlUA  TIOJYYCHHBIX  PEHICHWH, 3HAKOMSTCA C  [pUMepamMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHoBe MeToaunku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JICKUT ACSITETbHOCTHBIN NMPUHIUI 00YUICHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHN3ay
BBIIETICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa ©  Joruka». Bce ocHoBHbIE
COJIEPKATEIbHO-METOANYECKUE JHHUM HW3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOyueHusl Ha YpOBHE CpETHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH M pa3enaMu. JlaHHbI yaeOHbIH
KypC SIBIISIETCS WHTETPAaTHBHBIM, TIOCKOJBKY OOBEIWHSET B cede coaepKaHHe
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKHMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsI MHOKECTB, MaTeMaThuueckas Jioruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBaIOT BCE OoJiee MMPOKAM MATeMaTHICCKUM
amnmapaToM, y HUX TOCJIEIOBAaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENIb PEATbHOW CHUTYyallMd, MPUMEHATHh 3HAHUS,
MOJly4YeHHBIC TPH W3YYCHHH Y4eOHOTO Kypca, Ui PEIICHHS CaMOCTOSTEIBHO
chopMyITUPOBAHHON MAaTeMaTUYECKOW 3a/a4yd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yHensieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHWCIa, yMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCs MHOXKECTBAa HATYypalbHBIX, IIENbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUpPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, OCOObIE CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHUS [JIsl PEIICHUs] Pa3UYHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOYyYalOlIUEeCs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH



UCCIIeIOBaHNHN (YHKIIUH C TOMOIIBIO MPOU3BOIHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7]a4 Ha HAXOXKJICHHE HaWOONBIINX M HAaUMEHBIINX 3HAYCHUH ()YHKIIHUH.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUpPOBaHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKAIINX CTENEHU U Jorapudmel. bmaronaps u3ydeHHIo anreOpanyecKoro
MaTepuasa IpOUCXOANT AajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKM JACAYKTHUBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJI€ paBEHCTB U HEPaBEHCTB. AnreOpa npeiaraeT 3pPpexTuBHbIC
WHCTPYMEHTBI ISl PEUIEHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SI3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e€0HOro Kypca, HOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHOW U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIWU, CTPOUTH UX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTHM K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MTO3BOJIAET HAXOIUTh HAWITYUIIIEE PEIIEHUE B MPUKJIAJHBIX, B TOM YHCIIE€ COUUAIBHO-
DKOHOMMYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-IOTHUECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHI paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. O0yUaronuecs y3HaroT O BBIAIOLINXCS



pe3ynbTarax, MOJYyYEHHBIX B XOJ€ pPa3BUTUS MAaTEMaTUKH KaK HAyKH, U 00 HX
aBTOpAXx.

CopepxarenbHO-MeTOAMYECKask TUHUSA «MHOKECTBa U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HblE MAaTEeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTUKH U HCIIOJIb30BAaTh €T0 IS BBIPAKEHUS CBOMX MBICIEH.
JlpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
paBuiIaM  IOCTPOCHMSI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4aronnxcs, NO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOIO MOJEIMPOBAHUS, KOTOPHIE NPHU3BAHbI
cioco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJEJEH peasbHBIX
CUTYyallui, WCCIAEAOBAHMS 3TUX MOJENEH C TMOMOUIbIO ammapara ajiredpbl H
MaTE€MaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4e0HOro Kypca WIMPOKO HCHOJB3YEeTCs JJsl peleHUs NPUKIaIHbIX 3anad. lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS TNPUKIAAHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOrO aHaJTU3a».

I'EOMETPUA

['eomeTpus siBNsIETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHET0 00ILero
oOpa3oBaHMs, TaK KakK 0O0ECIeYMBAacT BO3MOXHOCTh M3yUYEHHUs AUCLUILIINH
€CTECTBEHHO-HAYYHOW HAaNpaBIE€HHOCTH W NPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHHE, (HOPMUPYEMOE MPU U3yUYEHUU O0YHAIOITUMUCS
NOHATUMHBIX OCHOB TE€OMETPHH, IPHU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHUU
LEMOYKH JIOTHUECKUX YTBEPKICHUI TP PELLIEHUH T€OMETPUYECKHUX 3a/1a4, YMEHUE
BBIJIBUIaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS IpHU
pelIeHUN 3a]]a4 €CTECTBEHHO-HAyYHOT0 1IMKJIA, B YACTHOCTH (PU3UYECKUX 3a/1ay.



Llenb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomeTpus» Ha yriayOnéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIBHBIX CIIOCOOHOCTEN 00YUYarOIMUXCS TPU U3yUYEHUN
TeOMETpPUH, KaK COCTaBISIONICH mpeAaMeTHON oOmactu «Marematuka U
uH(pOpMaTUKa» yepe3 o0ecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0oJsee rIyOOKMX r€OMETPUUECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JIJISl YCIIEITHOTO MPOo(hecCHOHAIBHOTO 00pa30BaHUs, CBA3AHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YIJIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHne NMPEACTABICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KYyJIBTYPBI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GbopMHpOBaHUE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3Yy4yaTh
pa3HbIE ABJICHHS OKPYKAIOLIEr0 MUPA, 3HAHUE MIOHATUIHOIO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMHpOBaHHE  yYMEHHMS  BJIAaAE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(dbopMHpOBaHUE YMEHHS pacCliO3HABaTh HA YEPTEkKax, MOACISIX U B pPE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUUECKHUE
MOJEIIN;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTeMaTHUYECKUX TeOopHuil, GOpMHUpPOBAaHUE MOHHMMAHUS POJM AKCUOMATUKH IPHU
MPOBEICHUU PACCYKICHUN;

(dbopMHpOBaHUE yMEHUS BIAJAETh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEeHMs], YMEHHUS UX IPUMEHSTh, TPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJad W 337a4 C IMPAKTHYECKUM COJEPKAHHEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MTPOBEICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CHOCOOHOCTEM 00yyaromuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, HUHTEpeCca K U3YYEHUIO TEOMETPHUU;

(¢opMupoBaHue (YyHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON I€OMETPHUM:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX KMU3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,



MOJIETTUPOBAHUSl PEANbHBIX CHUTYyalldil, HCCIIEOBAaHUS TOCTPOCHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 kmaccax sBisaoTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHMEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPHUH HA YTIIIyOJIEHHOM ypoBHE 00yuyeHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaM oOydenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, PUHIIMITHAIIBHBIM BOMPOCaM O0yUaroIIuecs
oOpamaniuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHW30BaTh  OBIAJCHUE
TCOMETPUYECKUMH TIOHATHIMHU ¥ HaBBIKAMH ITOCJICI0BATEILHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PaCIIUpss U yriayOssis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu  O0ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3yYeHHUE TEOMETPHUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTeMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 npodecCuoHaTBHBIM 00pa30BaHUEM.

BEPOATHOCTDb U CTATUCTHUKA

VYuebnsiii Kypc «BepoATHOCT M CTATUCTUKA» MpEJHA3HAYEH s
dbopmupoBaHUs y 00y4arOUIUXCSl CTATUCTUYECKON KYJIbTYpbl M MMOHUMAHUS POJIH
TEOPUU BEPOSATHOCTEM KaK MaTEMATHYECKOIO0 MHCTPYMEHTa I U3Yy4YEHUs
CIIyJailHBIX COOBITHIA, BETMYMH U MporieccoB. [Ipu n3yuennn Kypca o0oramarTcs
IIPEACTABICHNS y4YalllMXCsi O METOJax HCCIEIOBAHUS H3MEHUYMBOIO MMpA,
pa3BUBaeTCAd MOHUMAHUE 3HAYUMOCTH U OOLIHOCTH MAaTeMAaTHYECKHX METOJ/IOB
[IO3HAHUSA KAK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHU.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKpEIUICHHE 3HAHWM, NOJYYEHHBIX MTPU
M3YYEHHHU KypCa OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEACTABICHUU O CIyYalHBIX



BEJINYMHAX U B3aMMOCBA3AX MEXAY HUMH HA BA)KHBIX IPUMEPAX, COKETHI KOTOPBIX
MIOYEPIHYTHI U3 OKPYKAOLIErO MUPA.

B cooTBETCTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType YYEOHOro Kypca
«BeposATHOCTh U CTaTUCTHUKA» CPEIHEN ILIKOJIBI BBIACIICHBI CIEAYIOIINE OCHOBHBIE
coaeprkaTenbHble JTUHUU: «CiyyaiiHble COOBITHSL U BEpOATHOCTH», «CilydaliHble
BEJIMYUHBI U 3aKOH OOJIBILIAX YHCEID.

BaxHyro d4acth Kypca 3aHMMAaeT HM3y4YeHHE TIE€OMETPUYECKOr0 H
OMHOMUAJIBHOTO Pacpe/IeIEHUI U 3HAKOMCTBO C UX HENPEPBHIBHBIMU aHAJIOIaMH —
II0KA3aTEJIbHBIM U HOPMAJIBHBIM PacClpeaeICHUAMMU.

Conepxxanue nmuHun «CirydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
st OpMUPOBaHUS TMPEACTABICHUNM O PACIPENCICHUH BEPOSTHOCTEH MEXAY
3HAYEHUSAMHM CIy4alHbIX BEJIMYMH, a TAKXKE 3Ta JUHUSA HeoOXoauma Kak 0asza s
U3y4EHHUs 3aKOHa OOJIbIIUX Yncen — PyHIaMEHTAIbHOTO 3aKOHA, IEWCTBYIOIIETO B
IpUpOJIe U OOIIECTBE U UMEIOLIETO MaTeMaTHuecKyto Gopmanuzanuio. CaMm 3aKoH
OONBIIMX YHMCEN MpeaaraeTcsi B O3HAKOMUTENBHOW (opMe C MHUHUMAaIbHBIM
UCITOJIb30BAaHUEM MAaTEMaTUYECKOro (popmManuzma.

TeMbl, CBSiI3aHHBIE C  HENPEPBIBHBIMH  CIYyYalHBIMM  BEJIMYWMHAMH,
aKIICHTUPYIOT BHMMAaHHE IIKOJBbHUKOB HA OINKMCAHUM W H3YYECHHUM CIIyYanlHbBIX
SIBJICHUIN C MOMOILBIO HEMpPEephIBHBIX (PYHKIMA. OCHOBHOE BHUMaHUE YIENAETCS
MTOKA3aTEJIbHOMY U HOPMAJIbHOMY PACTIPENEIICHUSM.

Ha uzydyenue yuebHoro kypca «Martematuka» orBoautcsa 510 vacos: B 10
kiacce — 238 yaca (7 yacoB B Henemo) B 2022-2023 yuye6HOM roay, B 11 kinacce —
272 4qacoB (8 yacoB B Hefen0) B 2023-2024 yueOHOM TOy.



COAEPXAHUE OBYUYEHUA

AJI'EBPA

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue npodu. I[lpumenenue npobdeit W MPOIEHTOB IS
pelIeHus IPUKIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnonbs3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN ISl PEILICHUS TPAKTHUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHbIE U HATypaJbHbBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

Harypansabie u nensle yucna. [IpumeneHne Npu3HAaKOB JEIMMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis permeHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble umcna. AnreOpanyeckas W TpPUTOHOMETpHUUYECKas (OpMbI
3allUCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE TMpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pelLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEIICHHS LIEJBIX U APOOHO-PALIMOHAIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEpEeMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema besy. MHOrouseHs! ¢ 1eabMu KO3 PUITUSHTaAMH.
Teopema Buera.

ITpeoOpa3oBanusl YMCIOBBIX BBIPAXKEHUN, COAEPKAIIMX CTEIIEHU U KOPHH.



HNppanunonanbHbie YpPaBHEHUS. OcHoOBHBIE METO/IbI peuIeHus
VMPpalHOHATBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX
YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmmueckue ypaBHEHHUS. OcHoBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHCHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUIA.

Pemienue cucrteM JIMHEWHBIX ypaBHEHU. Marpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUW. OnpenenuTenb MaTPUILIbI 2 X2, €r0 TEOMETPUUYECKUN CMBICIT U CBOMCTBA,
BBIYMCJIEHUE €T0 3HAYEHUs, PUMEHEHUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JUHEWHBIX ypaBHEHMU. PelleHMe NpUKIAagHBIX 3aJa4 C IIOMOLIBIO CUCTEMBI
JIMHEWHBIX ypaBHeHUH. MccnenoBanue noCTpOCHHONW MOJEIH € IIOMOIIbIO MaTPULL
Y OIIPENICIIUTEIIEH.

Cucrema 1 COBOKYIMHOCTh YPABHEHU U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
Y CHCTEMBI-CIICICTBHS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUA TOKA3aTeJbHbIX U  JIorapu(pMUUecKux
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPpALMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[TocTtpoeHne MaTeMaTUYECKHMX MOJEJEH PEalbHOM CHUTyallud C IOMOIIBIO
YPaBHEHUN W HEPABEHCTB. lIpMMeEHEHHE ypaBHEHHI U HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 1 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U pealbHON KU3HU.

DyHKIUHN U TPAPUKHU

OyHkus, crnocodbl 3agaHus (QyHKuu. B3auMHO o00patHble (QYyHKIUU.
Komnosumms @yukiuii. I'papuk  yHkuu. DnemeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHuil Qpynkuuu. Hymm Qyskumu.
[TpomesxyTku 3HaKonocTosiHCTBA. UETHbIe 1 HeuéTHbIe pyHKuuU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
dbynaknun. Hanbospiiee n HauMeHbIee 3HaueHusT QYHKIINA HAa POMEXKYTKE.

Jluneiinasi, KBaapaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX IPa(pUKOB.



Crenennas QyHKIHMS C HATypaJbHBIM U IIENIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHsS N-0if cTeneHu Kak GyHKIIMH 0OpaTHOW CTETeHU
C HATYyPAJIbHBIM I1OKA3aTENEM.

[lokazaTenbHass u Jjorapupmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadguxoB GyHKIMMA 15 pelICHUs] ypaBHEHUH.

TpuroHoMerprueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOMCTBA U IPaPUKH.

['padprueckne MeTonbl pelleHHs YpaBHEHH W HepaBeHCTB. I'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B pEAIbHBIX IPOLECCAX U SIBICHHUAX.
['paduxu peanpHBIX 3aBUcHMOCTel. HMcmonp3oBanue rpadukoB (GYHKIMA Iis
MCCIICOBAHUS ITPOLIECCOB M 3aBUCUMOCTEM, KOTOpPHIE BO3ZHHUKAIOT IIPU PEUICHUU
3aJ1a4y U3 APYyruX y4eOHbIX MPEAMETOB U PEaTbHOM KU3HH.

Hayajia MaTeMaTH4eCKOIo aHaJIn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTHYECKOW MHAYKINA. MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIEA0BATEIBHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTMUECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJIbIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON
porpeccuy. JINHEMHBIN U SKCIIOHEHIMANBHBIN pocT. Yncno e. opMyiia CII0KHBIX
pouleHTOB. Mcmosnb30BaHWE NIPOrpeccHM A PELICHUSA peajbHbIX  3aaad
IIPUKJIATHOTO XapakTepa.

HenpepeiBHble (yHKIIMM W WX CBoMcTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIIOB JUISl PELICHHMS HEPaBEHCTB. l[IprMeHEHHE CBOWCTB HENMPEPBIBHBIX
GbyHKIUI 1715 penieHus 3aaa4.

[lepBas u BTOpas npousBoanble GyHKIUU. Onpenenenrue, reOMeTpUIeCKui U
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUY.

[IpousBoaHbIE  BIEMEHTapHBIX  (PYHKIUH. IIponsBogHass  CymMMBI,
MPOM3BENIEHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxaeHne HanbobIero 1 HAMMEHbIIETro 3HaYeHU I HePEePhIBHON
(YHKIIMM Ha OTpE3KE.



[IpumMeHeHre NpPOU3BOMHOM JUIsl HAXOXKJICHHUS HAWIYYIIero peleHus B
NPUKIIAIHBIX 3a/1a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoX1eHUs TepPBOOOPA3HBIX.

Nuterpan. ['eomeTpuyeckuil CMbICI HHTETpalia. Berauciaenne onpenenéHHoro
uHTerpaia no gpopmyne Herotona-Jleionuna.

[IpumeHneHnue uHTErpajga s HAXOXKIACHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEll.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEAIbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIrnaIbHbIX
YPaBHECHUM.

MHoskecTBa M JIOTHKA

MHOX€eCTBO, ONEpanuy HaJ MHOXECTBAMHU W WX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMMCAHMS PEeATbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3a]ad W3 JPYrux
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CJIE/ICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHSI.

I'EOMETPUA

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM TIOCTPOCHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
IapajulesibHble M CKpelmBaromuecss mnpsmble. [Ipu3Haku CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IMTPOCTPAHCTBE: MapaslIe/IbHbIC
MpSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD MPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcCHOBHBIE CBOMCTBa MapajJIeIbHOTO TNpoeKTHUpoBaHUs. W300paxeHue
buryp B mapayuieqbHOM MPOEKIUHU. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIOCKOCTEN: NapajlieibHbIE
IIJIOCKOCTH, CBOMCTBa HapajijIeabHbIX IJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpajlap, Napajuleenure],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM U TUIOCKOCTH: NEPIEHAMKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MpsMBIC IMAPAUICIBHBIE W TNEPIEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPNEHAMUKYJISAPHOCTU INPSIMOM M IUIOCKOCTH, TEOpeMa O MpsMOH
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHE.



[leprieHIMKYISp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE
OT IPSAMO¥ JI0 TMIIOCKOCTH, IPOEKIUs (GUTYPHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
IIEPIICHIUKYIIAPAX.

YrIiael B NPOCTPAHCTBE: YrOJI MEXAY IPSAMOU U INIOCKOCTBIO, IBYI'PaHHBIN
YTOJI, JUHEWHBIA YrOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUTOCKUX YIJIOB MHOTOTpaHHOTo yriia. CBOKMCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB U1l TPEXTPAHHOIO yTIIa.

MHoOrorpaHHuKu

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yroiabHas
npu3Ma, IpsiMasi U HaKJIOHHAsl PU3Mbl, OOKOBasi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapatenenunen, TpsMOYTOJIbHBIN MapaAJIETCUIE U €ro cBolicTBa. KpaTuaiime
IyTH Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oiunepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [lupamuna: N-yronpHast nupamMujia, NpaBuiIbHAs U yCEeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEl NpPaBWIBHOM NUPAMUIBL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NpPABUJIbHAs TNpPHU3Ma W IPAaBWIbHAS NUPaMUJA,
IpaBUJIbHAs TPEYTOJIbHAS TMpaMuUa U MPaBUIIbHBIN TeTpasap, Ky0. [IpencraBienne
O MPAaBUJIbHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKAdAP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: p&Opa, JuaroHalu, YTJIbl.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMOW MPHU3MBI,
IJI0LIAb OCHOBaHU M, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOM pu3Mbl. [ nomaas
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPABUJIBHOW MUpaMHIbI, TEOpeMa O
IJIOIIAHA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  INPABHJIBHBIX
MHOTOTPaHHUKOB. CHUMMeETpHsT B MPAaBWIBHOM MHOTOTPaHHUKE: CHMMETPUS
napajulelIenuneqa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
IIAPAMHJIBI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HalpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I[eHCTBUS ¢ BEKTOpPaAMHU: CIO0KEHUE
Y BBIUATAHHME BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBolcTBa CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsTEe KOMIUTaHApHBIE BEKTOpHI. [IpuM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBmiio mapamienenunena. Teopema O pas3lIoXEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. lIpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJd Mexay BekTopamu. CKaJasipHOE MpPOU3BEICHUE
BEKTOPOB.



Tena Bpamenus

[loHsATHA: IWIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKas IOBEPXHOCTH,
cepuueckas TOBEPXHOCTb, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UMJIMHP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U IJIOCKOCTH, KacaTelabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpallleHHs Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. Cummetpusi chepsl U mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
NPsIMOYTOJILHOTO Tapajuienenurnena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW MpPU3MBI, HIIKHIpA, TUpaMHUIbl U KoHyca. O0BbEM 1apa U 1MapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiuHapa. Ilepeceyenne cdepsl u 1mapa c¢
miockocThlo. Kacanue mapa u chepsl miockocTbro. [IoHSATHE MHOIrOrpaHHUKA,
ONKMCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHUK WJIA TEJO
BpalICHUS.

[Inomaas MOBEPXHOCTH IUIUHJIpA, KOHYyCa, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANEH MMOBEPXHOCTEN
noaoOHeIx ¢uryp. IlpeoOpazoBanue momoOusi, romoreTus. PemieHue 3amady Ha
IJIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAHHUKOB U T€Jl BPAUIEHUS: CEUYEHUS LIMJIMHIpA
(mapayyienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U IPOXOJAIIME YEPE3 BEPIUNHY), CEYEHUS 11apa, METOABI IOCTPOEHUS
CEYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUS, METOJ IEepeHOoca
CEKYIIEH TIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOICTBA BEKTOPHOrO yMHOXKEHHs. IIpsMoyrosibHas cucrema
KoopauHaT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasznoikeHune BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBII METOJ IPHU PELICHUH T€OMETPUUECKUX 3aau.

J{BHKeHNs B IPOCTPAHCTBE

JIBuxenus npoctpaHcTBa. OtoOpaskeHus. JIBUkKEHUST M PaBEHCTBO (Uryp.
OOmmue cBoiicTBa NBWXCHHN. BuIbl JIBWKEHWN: TapallyIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

BEPOSITHOCTDb U CTATUCTHUKA

[IpencraBnenne maHHBIX C TIOMOIIBIO Tabmui, u auarpamm. Cpemnee
apu(pMeTHIECKOe, MeIWaHa, HauOoJIbllIee W HAWMCHBIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHUS U CTAaHIAPTHOE OTKIIOHEHUE YMCIOBBIX HA0OOPOB.



CrnyyaliHble SKCIIEPUMEHTBI (OMBITHI) U CIIy4dailHble COOBITUS. DJIEMEHTapHbIC
coObITUs (MCXO/bl). BeposaTHOCTH citydaiiHOrO coObITHS. BaM30CcTh 4acTOTHI U
BEPOATHOCTH cOObITHI. CiryyaiiHbIE OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coOplTUsAMU. BeposTHocTH  COOBITMH B ONBITaX € PaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Onepatuu Hag COOBITUAMU: MepecedeHne, O0bEAMHEHUE, TPOTUBOIIOIOKHBIE
coObITus. JIuarpammsl Ditnepa. Dopmyiia CI0KEHUS BEPOSITHOCTEH.

YcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcniepuMenTa. Gopmyna nonHol BeposiTHOcTU. HezaBucumblie cOOBITHS.

Kombunaropnoe npaBuio ymHoxeHus. [lepectanoBku u pakropuan. Yucio
coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCNBITAHUE), YCIEX U Heyaada. HezaBucumeie
ucnbiTanus. Ceprsi HE3aBUCHMBIX HCHOBITAHUM 10 nepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyuvaitHasgs  BennuuHa. Pacnpenenenne  BeposATHocTer.  Jlmarpamma
pacnipenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, N€OMETPUYECKOE H
OMHOMMAIILHOE.

UucnoBple  XapaKTEpUCTUKUA  CIy4YaWHBIX  BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, IHUCIIEPCHS W CTAaHJApTHOE OTKJIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTHYECKOTO OXKWJAHUS, B TOM YHUCIE B 3aJadax M3 MOBCECIHEBHOU JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Cly4yaliHON BelWYuHBI. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHBIX BEIUYMH. MaTeMaTHUECKOE OKHUIAHUE U TUCTIEPCUS
reOMETPUYECKOT0 1 OMHOMUAIILHOTO Paclpe/IesIeHUH.

3akoH OOJIBIIMX YHCEI M €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Br160pouHbIit METOT MCCTIEAOBAHMIA.

[Ipumepsl HENpEpBIBHBIX ClOy4YaHbIX BenuuuH. [loHSATHE O IIOTHOCTH
pacrnpeneneHus. 3a1a4n, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM pacCIpeeICHUN.



INVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«MATEMATHUKA» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUH, MPOIEAYD
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI, ONpPOCHI U JIPyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUIUSIMHA U Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTHKCHHH B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, paCCyKIECHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pOBBIO (370pOBOE MHTaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTUBHOCThH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOO0Us, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHON
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IUBUJIM3AIIMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MAaTEeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNSI U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKICHUSAX, NPeajiarath KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHU I
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB PEILIEHUs, BEIOUPATh HanboJee MOIXOAIIUN C YYETOM CAaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Yy, ApryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM PEIICHHS 3a/lauM, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJ€Th HABBIKAMHM  TO3HABATENbHOM  pediekcud KaKk  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a]1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacmpeneisTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIEWCTBUS C IPYTHMH YWiIECHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K kxonnmy o0yyenuss 11 kiacca o0y4yarOmiuiicsi NMOJYYHUT CJeAyIOLIUE
NnpeIMeTHbIEe Pe3yJbTAaThbl MO OTAEJbHBIM TeMaM pado4yeil NPOrpamMmbl
YueOHOro Kypca «Ajredpa ¥ Ha4aJIa MATEMATHYECKOT0 AHAJIU3A):

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPAaBUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO ONEPUPOBATH TOHITHEM: CTENEHb C LEJIbIM IOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMEHTa;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HaTypaJIbHBIX U LIEJBIX YKUCEII, UCIIOIb30BATh MPU3HAKHU JECIUMOCTH LIEIJIBIX YUCEI,
HOJl m HOK nHarypanbHBIX 4yucen g pelieHus 3aAad, NMPUMEHSTh alrOpUTM
EBknupa;

CBOOOJHO ONEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alHChIBAThH
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUNUCIICHUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckou u
TPUTOHOMETPUUECKOU (hOpMeE, BBIMOJIHATH ApUPMETHUECKUE ONEpalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIU4YHbIE METOABl PEIICHUS PalUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOWIEH C UEJIbIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOWJIEHA, TPUMEHSTH JCJICHHE
MHOI'OYJIECHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO OMNEpUpOBAaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpula, ONPEACIUTENIb MATPULI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpenenuTesss 2 X 2 Juid BBIYMCICHUS €r0 3HAa4YeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHWHU,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOIIBIO CUCTEMBI JJUHEHWHBIX YPABHEHUN,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPIPETUPOBATH IIOJyUYCHHBIN PE3yJIbTaT;



UCIIOJIb30BaTh CBOMCTBA JEHUCTBHM C KOPHSAMH JUIsl [peoOpa3OBaHUS
BBIPAKEHU;

BBITIOJHSATH MpeoOpa30BaHMs YHUCIOBBIX BBIPAKEHUHN, COJEPIKAIINX CTETICHU C
palMOHaIbHBIM IIOKA3aTENEM;

UCIIOJIb30BaTh CBOICTBa norapupMoB IS npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

cBOOOIHO OMEpUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(pMUUECKUEe YpPaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIBI ISl TPeoOpa30oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOIHO OMEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOAUMble  (OpPMYJbl  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

cBOOOJIHO OMEpPUPOBATh MOHATHUSAMHU: HPPANMOHANBHBIE, TOKAa3aTEIbHBIE U
Jorapu(pMUUECKre HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TMOMOIIBIO
PaBHOCUJILHBIX TIEPEXOIOB;

OCYILECTBISATh OTOOp KOpHEH TMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OMEpPUPOBaTh TMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpPMyINbI  JUIsl  PEIICHHsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PAaBHOCUJIbHBIE CUCTEMbI U CHUCTEMBbI-CIIEJICTBUS, HAXOAUTh PEIICHUS
CHCTEMBI U COBOKYITHOCTEW paIlMOHAJIBHBIX, HPPAIMOHAIBHBIX, MOKA3aTEeIbHBIX H
Jorapu(pMUUECKUX YpaBHEHHU U HEPABEHCTB;

peliaTth paloHaIbHbIE, UppanoHaIbHbIE, NOKa3aTeNbHEbIE,
jgorapuMuyecKue ¢ TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
cojiepKallie MOy U MapaMeTphbl;

NPUMEHATH TpadudecKue METOMbI TSl PEIICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXe 3aJ1a4 ¢ mapamMeTpamu;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPQXXEHUS, YpaBHEHHs, HEPAaBEHCTBA W MX CHCTEMbl MO YCIOBHIO 3ajau,
UCCIIeIOBAaTh TOCTPOEHHBIE MOJEIM C HCHOJb30BAaHMEM armapara ajaredpsl,
UHTEPIIPETUPOBATDH [TOJIYYEHHBIHN pe3yJIbTaT.

DOyHKuUU U rpapuKu:

cBOOOHO OMEPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3uius ¢GyHKuuH, rpaduk QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHBIE ITPE00pa3oBaHus rpadUKoB (PyHKLINH;



CBOOOJIHO OIEPUPOBATh MOHATHIMU: OOJACTh OMPEICICHUS M MHOXKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMEpUPOBaTh TMOHATHUSAMU: UYETHBIE W HEYETHBIE (DYHKIHH,
nepuoMyeckue (PyHKIMU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllieeé M HauUMEHbIee 3HaYeHHe (QYHKIMH Ha
IIPOMEKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSMU: CTENCHHAs] (PYHKIHMS C HATypaldbHBIM U
HeabIM TIoKa3zareneM, rpa@uk CTeneHHOW (YHKIMU C HATypalbHBIM U IEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi CTeneHW Kak (yHKIMH OOpaTHOM CTENeHH C
HaTypaJbHBIM MOKa3aTENEM;

ONEpUpPOBaTh MOHATUSAMU: JIMHEWHAsA, KBaJpaTHyHas M JpOOHO-IMHEIHas
(yHKUIHH, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0BAHKUE U MIOCTPOECHUE UX TPaUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTesbHAs U JorapupmMuyeckas
GbyHKIMU, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX Tpa@UKUA IS PEIICHUS
YPaBHEHMU;

CBOOOJHO OMNEPHPOBATH MOHATHSIMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
OIpEJIEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH FT€OMETPUUECKHUE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

OPUMEHATh (QYHKIMW JJII MOJIETUPOBAHHUS U MCCIEIOBAHUS DPEaIbHBIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajm3a:

cBOOOJIHO ONEpUPOBATH MOHATUAMM: apuMeTHyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBarOIasi reOMEeTprUecKasi MPOTrpeccus, TMHEHHBIA U
HKCIIOHEHIUATBHBIN pocT, (hopMyJia CII0KHBIX MPOLEHTOB, UMETh MPEACTaBICHUE O
KOHCTaHTE;

UCIIOJI30BaTh MPOrPecCUM Jis PEIIEHUs peajbHBIX 3a4ad MPUKIATHOTO
Xapakrepa;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: MOCIEIO0BATENLHOCTD, CIIOCOOBI 3a/JTaHUS
MOCJIEIOBATEIBLHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIE TOCIEAOBATEIbHOCTH,
NOHMUMAaTh OCHOBBI 3apOXKIACHUS MAaTEeMaTUYECKOro aHali3a KakK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOTHO ONIEPUPOBATH OHITUSMU: HEMIPEPHIBHBIE (PYHKITNN, TOYKH Pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINY;



CBOOOJIHO OIEpUPOBaTh TMOHATHEM: (YHKIIHS, HEMpEphIBHAS Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJIHO OIEpUPOBATH MOHATUSMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYHCIIATH MTPOU3BOJAHBIE CYMMBbI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH
IBYX (DyHKITMH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

WCITOJI30BAaTh TEOMETPUUCCKUN W (DU3UYECKUN CMBICI TPOWU3BOIHON IS
pelieHus 3aiay;

UCIT0JIb30BATh MPOU3BOIHYIO ISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaxOJUTh HAMOOJbIIICe U HAUMEHbIIICE 3HAaUCHUs (DYHKIIMU HEMPEPHIBHOUN Ha
OTPE3KE;

UCIIOJIb30BaTh MNPOU3BOJHYIO JJISI HAXOXKACHUS HAWIIY4IlEr0 PEUICHUS B
MPUKIIAJIHBIX, B TOM YHCIIE COMATIbHO-PKOHOMHUYECKUX, 3a7a4ax, AJsl ONpEACICHUs
CKOPOCTH M YCKOPEHUS MpoIiecca, 3a1aHHOro (opMyJion Uit rpaduKoM;

CBOOOJIHO ONEpPUPOBaTh TMOHATHUAMH: TIEpBOOOpa3Has, OMPEACIEHHBIN
WHTETpajl, HaXOJIUTh IEpPBOOOpa3HbIC AJIEMEHTAPHBIX (GYHKIMHA U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJIUTh TUIOMIAIH TIOCKUX (PUTYP U OOBEMBI TEJT C IOMOIILI0 UHTETPAIa;

UMETh TPEACTABIICHUE O MAaTeMAaTHYECKOM MOJICIIMPOBAHUM Ha MPUMEPE
cocTaBJIeHUs MU PepeHIINaTbHBIX YPaBHEHU;

pelarh TPUKIAIHbIE 3aJa4d, B TOM YHUCJIE COLHAIbHO-?KOHOMUYECKOTO U
bu3nUecKoro xapakrepa, Cpe/ICTBaMH MaTeMAaTHUYECKOTO aHAIK3a.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  OMEpUPOBATH  TMOHSATUSMHU: MHOXECTBO, ONEpalud  Haj
MHO>ECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJisl ONHCaHUs PeabHbIX
MPOIIECCOB U SBJICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB,;

CBOOOJIHO OIEpPUPOBATh IMOHSTUSMU: OIpeeieHue, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO 00BEKTA, T0KA3aTeIbCTBO, PABHOCUIILHBIE
YpaBHEHUS U HEPABEHCTBA.

K koHmy oOydenuss 11 kiacca 0o0y4arIMidcsi MOJYYHMT CJeAyOLIue
npeaIMeTHbIe Ppe3yJbTaTbl MO OTAEJbHBIM TeMaM padodell NPOrpamMmbl
yueOHoro kypca «I'eomerpus»:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUAMH CTEPEOMETPUU TIPU

pELIeHNN 334 U IPOBEJCHUN MaTEMaTHUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX NIPH PELICHUU

F€OMETPUYECKHX 3a]1a4;



KJIaCCU(PUIIUPOBATh B3aUMHOE PACIIOIOKEHHE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO  ONEPUPOBATH IOHATHUSMH, CBSI3AHHBIMA C yIjJaMud B
IPOCTPAHCTBE: MEXKIY MPSAMBIMM B IPOCTPAHCTBE, MEXAYy HPSIMOH U
IUIOCKOCTBIO;

CBOOOJIHO OIIEPUPOBATH MOHATHUAMMU, CBI3aHHBIMU C MHOTOI'PaHHUKAaMU;
CBOOOJHO pACIO3HABaTh OCHOBHBIE BHUABI MHOIOTPAaHHUKOB (IIPU3Ma,
NUpaMUJa, MPSAMOYTOJIbHBINA apajuieenunesn, Kyo);

KJIACCU(PUIIMPOBATh  MHOTOIPAHHUKH, BbIOMpas  OCHOBaHMs  JUIA
KJIaCCU(PUKaLUY;

CBOOOJHO  OMNEpUpPOBATh IMOHATHSIMH, CBS3aHHBIMU C CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajyIeIbHOE, LEHTPAJIBHOE " OpPTOTrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PAa3IU4YHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (MpuU3Ma,
MUpaMujia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (HOpPMYIT;

CBOOOJIHO ONEpPUPOBATh MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, LEHTD,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CHMMETPUU (PUTYPHI;
CBOOO/IHO OIEpPUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HaJl BEKTOPAMH;

pemiath 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XKJEHUE FEOMETPUYECKHUX BEJIMYUH, IPUMEHSS N3BECTHBIE METOIBI IPH
pPELIEHMH MaTEMaTUYECKUX 3aJad MOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CIIOXHOCTH;

OPUMEHSATh NPOCTEHIINE MPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpPa3OBBIBATh U HUHTEPIPETUPOBATH HMH(POpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

OPUMEHATHh [IOJY4YEHHbIE 3HAaHWA Ha I[PaKTUKE: CpPaBHUBATb U
aHAIM3UPOBAaTh PEALHBIE CUTYalMH, PUMEHATh HU3YYECHHbIEC MOHATUS B
npolecce TMOWCKAa PpEeHIeHHs MaTeMaTH4ecku  chopMyarpoBaHHOU
npoOsieMbl, MOJEIMPOBaTh pEANbHbIE CUTyallUd Ha SA3BIKE T'€OMETPHH,
UCCIIEI0BaTh MTOCTPOCHHBIE MOJEIN C MCIOJb30BAaHUEM I€OMETPUUYECKUX



MOHATHM M TEOpeM, ammapara ajareOpbl, pemarh MPaKTUYeCKUe 3aJauH,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUCCKUX BEJIMYHH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
TIOJTYICHMUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHAP, KOHYC, cdepa U 1map) u
OOBSICHATH CTIOCOOBI TTOTYYECHHS TEJ BPAICHHS,

KJIacCU(ULIMPOBATH B3AaUMHOE PACIOJIOKEHHUE CPEephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHHS,
O0BEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (opmyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpaIeHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY IUIONIAISIMH TTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TENT;

n300pakaTh u3y4aembie (UTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJIEKaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBeIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUCCKUX (Qurypax, TMpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIliy Ha/l BEKTOPAMH;

3a71aBaTh TUIOCKOCTh YPaBHEHHEM B JICKAPTOBOH cHCTeMe KOOPAMHAT;
peraTh reOMETPUUYECKHE 33141 Ha BEIYMCIICHUE YTIIOB MEXIY IPSIMBIMH U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUMA OT TOYKH JI0 TJIOCKOCTH, B 1IE€TIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBUIKECHMUIA;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIleHUS MpH
[IapajuIeIbHOM — IIEPEHOCE, LEHTPAIBbHOM CUMMETPHH, 3€PKAJIBHOU
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TPeoOpa30BaHuUs MOA00HS;



e CTPOWTH CEYCHHS MHOTOTPAHHUKOB W TEJ BPAICHUS: CEUCHUS MIIUHIpA
(mapayienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHHUS KOHYCa (MapaiieabHbIe
OCHOBAHHIO ¥ TIPOXOIAIINE YepPEe3 BEPIITUHY), CEUCHUS T1apa;

e HCIOJb30BAaThb METOJIBI TOCTPOCHUS CEUECHHM: METOJ CJIEeI0OB, METOJ]
BHYTPEHHETO POESKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MIOCKOCTH;

e JIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKIACHMUS;

e TPUMEHATH TEOMETPHUYECKHE (DAKTBI IJISI PEIICHHS CTEPEOMETPUICCKUX
3a/1a4, MPEANoJaraloluX HECKOJIbKO IIaroB pPEHICHUs, €CIU YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

e pemaTh 3aJaud Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXOXKJECHUE TEOMETPUICCKUX BEIIMUNH;

e TPUMEHATH MPOTPAMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

e TPUMEHATH MOJyUYCHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AaHATTU3UPOBATh
U OIICHWBATh pPCAIbHBIC CHUTYyallMH, MPUMCHATh H3yYEHHBIC TOHSTHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJIENIN C UCTIOJIB30BAHHEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarh
MPAKTUYECKUE 3a/layd, CBSI3aHHBIE C HAXOXKICHUEM TCOMETPUUYCCKUX
BEIINYWH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konny o0yyenuss 11 kiacca o0y4arIMidcsi INOJYYHMT CieAylOIHue
npeaMeTHble Ppe3yJbTaThbl MO OTAEJbHBIM TeMaM padouyeil NPoOrpamMmbl
yueOHOoro Kypca « BeposiTHOCTb M CTATHCTHKA»:

Yurath U CTPOUTH TAOJHUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeaHee apudMeTnyeckoe, MeinaHa, HauoojbIlee,
HauMEHbIIIEe 3HAYEHUE, Pa3Max MacCUBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YallHBIM SKCIEPUMEHT (OMBIT) U CiIy4ailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HAXOJHUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CIIy4alHBIMH COOBITUSIMU,
HaXOAWTb W CPaBHUBATh BEPOSTHOCTU COOBITHI B M3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMynupoBath COOBITHS: NTepeceueHUe U 00bEANHEHNE TaHHbIX
COOBITUIH, COOBITHE, NPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; IIOJIB30BAThCS
auarpammamu Jitepa u GOopMyIIoi CI0KEHHs BEPOSITHOCTEH NP PEIIeHUH 3a1a4.



OnepupoBarh MOHATHUSIMH: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
HAXOJWUTh BEPOSITHOCTA C MOMOIIBIO MPABUJIA YMHOXKEHHS, C NMOMOLIBIO JIEpeBa
CJIy4allHOTO OIbITA.

[TpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS NP PEILICHUH 3a/1a4.

OnepupoBaTh NOHATUAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEpUS
UCIIBITAaHUM, yCHeX W HeyJdada; HaXOAUTh BEPOATHOCTH COOBITHMA B CEpUH
HE3aBUCHUMBIX UCIBITAHUH JI0 MIEPBOr0 yCIIeXa; HAXOJIUTh BEPOSITHOCTUA COOBITUN B
CEepUM UCTIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CIy4dailHas  BEJIMYMHA,  PACHPEICIICHHE
BEPOSITHOCTEN, TMarpamMMa pacupeeacHusl.

CpaBHHBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYalHOM  BEJIMYMHBI IO
paCIpEeNEICHUIO WIIA C IIOMOLIBIO THATPAMM.

OrnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK IMPUMEHSETCS MAaTEMAaTHYECKOE OKHUAAHWUE CIIYYAaWHOW BEJIWYMHBI HAXOIUTH
MAaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

WmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIINX YHCEIL.

HNmeTts npeacTaBieHne 0 HOPMAJIbHOM PACIPEIECIICHHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM MPOrPaMMbl Koutpo  [paxmia ~ (wiponnic)
n/n Bcero JbHDbIE ecKHe o0pa3oBaTte/ibHbIE
padoTbI padoTbI pecypcbl

1 [ToBTOpEHUE 6 1 bubnnoreka [JOK
2 Anrebpa. JlelicTBUTENBHBIC YUCTA 13 1 bubnuorexa [JOK
3 I'eomeTpus. HekoTopsie cBeieHHS U3 TUIAHUMETPUH 17 1 Bubmorexa [TOK
4 Anrebpa. Hucnosbsie QyHKITUN 11 1 bubnunoreka [JOK
5 Anrebpa. TpuroHomerpuueckne QyHKIIUN 25 1 bubnmnorexa [JOK
6 I'eomerpus. Beeaenue B crepeoMeTputo 3 0 bubnmnorexa [JOK
7 I'eomerpus. IlapamieabHOCTh IPAMBIX U IUIOCKOCTEN 19 1 bubnnorexka [JOK
8 Anre6pa. Tpuronomerpudeckue ypaBHEHHs 14 1 bubnnoreka [JOK
9 Anrebpa. [Ipeobpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKEHUN 27 1 bubnmnoreka [JOK
10 I'eomerpus. [lepneHIuKyISIPHOCTD MPSMBIX B INTIOCKOCTEH 19 1 bubnmoreka [JOK
11 Anrebpa. KommiiekcHbie yncia 9 1 bubnnorexka [JOK
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12 Anrebpa I[IpousBoaHas bubnmoreka [JOK

13 I'eomeTpus. MHOrorpaHHuKu 15 1 bubmumoreka [IOK

14 Anre6pa. KomOuHaTopuka v BEpOSITHOCTh 9 1 bubnnoreka [JOK

15 Hrtorosoe noBropeHue 16 1 bubmuorexa [JOK
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 238 14




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
MHuorousnensl. PannonanbHbie ypaBHEHUS U
1 HepaBeHcTBa. CHUCTEMBI IMHEWHBIX 12 1 bubnnorexa [JOK
YpaBHEHUU
5 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1 Bunorexa LIOK
WppatnmonansHble ypaBHEHUS
3 [TokazarenpHas pynkums. [lokasarenbHble 10 1 BuGmorexa LIOK
YpaBHCHHUS
JI .
4 OrapHpMHICCKa QyHKIHS 18 1 bubnnorexa [JOK
JlorapudmMuueckne ypaBHEHHs
5 [TepBooOpasHas u uHTErpal 12 1 bubnmnorexa [JOK
6 WpparmonaibHbIe, TOKa3aTSIBHBIE H 24 1 BuGmorexa [IOK
norapuMuIecKrue HepaBeHCTBA
7 HarypanbHble u nensle yncna 10 1 bu6nmorexa LIOK
CucTeMBbl paloHATBHBIX, HPPANUOHATBEHBIX
8 MOKA3aTEIbHBIX U JIOTAPUPMUUECKUX 12 1 bubmuoreka [JOK
ypaBHEHUH
9 3ajaun ¢ mapameTpamMmu 16 1 bubnuotexa [JOK
10 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 7 1 BuGmorexa [OK
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Aranacsu JI.C., Byry3os B.®, Kagomues C.b. u np./mox nayd. pyk. TuxoHosa A.H.

I'eometpus. 10-11 kiaccel. ba3oBsiii u yryOneHHbI ypoBHHU.-10-e u3z. crepeorur. —
M.: [Ipoceemienue, 2022

. AnrebOpa m Hauajga maTemaTudeckoro ananmsa. 10 kmacc (B 2 4dactsax). ba3oBwiii u
yriuyonennblii  ypoBHu. Yacte 1: Mopakosuu A.I'., Cemeno II.B.; Yacte 2:
Mopuakosud A.I'. u apyrue; noa peaakuuein Mopakosuua A.I'. —10-e u3z. ctepeoTurr.-
M.: Muemo3una,2021

. Anre0Opa u Hayajia MaTemMaTuuyeckoro ananuza. 11 kmacc (B 2 yactsax). ba3zoBelil u
yrinyonennbiii  ypoBHu. Yacte 1: Mopakosua A.I'., CemenoB II.B.; Yacts 2:
Mopakosuu A.I'. u npyrue; nox pegakuueit Mopakosuua A.I'. —11-e uzz. crepeoTurr.-
M.: Muemo3una,2022

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Marematuka: anreOpa ¥ Hayaja MaTeMaTHYECKOrO aHalIM3a, reomeTpus. I'eomeTpus

10—11-e xuyaccel : 0a30BbIi W YrayONEHHBIH YPOBHU @ METOAMYECKHE

pexoMenaanuu k yueoHuky JI. C. Atanacsana, B. @. byry3osa, C. b. Kagomuesa u nip.
— Mocksa : IIpocsemenue, 2023.

. byuko, E. B. Matemaruka : anre6pa v Hauana MaTeMaTHYeCKOro aHaJIn3a, TEOMETPHSL.
Anre0Opa ¥ Hauaja MaTeMaTHYEeCKOro aHaln3a. YTiayOJaeHHBIN ypoBeHs : 10 kiace :
Meroandeckoe mocobue/ E.B.bymko, A.T. Mep3nsk, B. b. Ilononckwii,
M. C. Sxup. — M. : Benrana-I'pad, 2020. — (Poccuiickuii yueOHUK).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

bubmmorexa [IOK



