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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHUs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIBHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroIIMXCd Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiHpyeT cBou
JOCTHKEHHS] B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalU3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON YKU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHUIIero oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU ainreOpbl M MaTEeMaTHMYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH, JOKa3bIBAThb
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHoOro kypca «Ausrebpa M Hadajla MaTeMaTHYE€CKOI'O
aHam3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pELIeHMH, 3HaKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00iamaeT 3HAYMTEIHHBIM BOCHHUTATENBHBIM IOTEHIIAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEeILHOCTH, TpeOyIomed TMPOJAOIKUTEIBHOW KOHIIEHTpPAIMd BHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiaredpe M HadyalaM MaTeMaTHYeCKOTrO
aHalu3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Havajla MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAEepKATEIbHO-METOUYEeCKue TuHuu: «Yucna
U BblUMCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHus: Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEpKaHUE HECKOJBKMX MaTEeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aiureopa,
TPUTOHOMETPHSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIM4ecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeiHero oo1iero
oOpa3oBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCs MHOXKECTBAa HATYypalbHBIX, IENbIX,
palMioOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKkue 3agaud M ONEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, 0COoOble CBOMCTBA
palMoOHANBHBIX M MPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMIIJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIleHUsl pa3IMUHbIX 3ajad
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEaJbHOTO MUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEAIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOuiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIIOM
pasaene IlporpamMMbl MpenyCMOTPEHO peUICHHE COOTBETCTBYIOMIMX 3afad. B
pesynbraTte oOydaroluecss OBIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pELICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
coaepKaimx mnapameTpel. [lodydeHHbIE yMEHHsI HIMPOKO HCHOJB3YIOTCS MpH
UCCIIENOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHON, MPU PELIEHUHM NPUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJIEHHE HaWOOJBIINX M HaWMMEHBIINX 3HAYCHUH (DYHKIIHH.
JlannHast copep:karenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlep KallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anreOpandyeckoro
MaTepuana NPOUCXOJWUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PaBEHCTB M HEPABEHCTB. AureOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyIrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk W C pEIICHUEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Ooblloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMy 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeabHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXy BEJIWYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHMA.

CopnepxarenpHass JuHuA «Hauana MareMaTHyecKoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TaAK U MPHUKIAJHBIX 3a/ad,
JOCTYITHBIX 00yYaromuMcs, TaKk KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpEeAeNsiTb HMX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kKareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH pealbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHMI pacClO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKECTBa | JIOTHKA)» BKIIOYACT B
ceOsi DIIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKU. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TIpeIaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBETUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH H e€ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HAyKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIIMXcsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEIHUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO armapaTra anreOpbl |
MaTEMaTU4YECKOT0 aHajin3a, WHTEPIPETAMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepraln
y4eOHOTO Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO  (OPMUPOBAHWIO HABBIKOB PEIICHHS TMPUKIAMHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca « AnreOpa u Hadasna
MaTEMaTUYECKOrO aHAJTU3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Yucsia v BbIYMCIEHUS

Paunonanbupie uncia. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGedt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTpaCieh 3HAaHUW U PEAbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UPpALMOHAIIBHBIE YHCIIA.
Apudmernueckrue  onepanMy € JCUCTBUTENIBHBIMU  4YHcIaMd.  Moayib
JIEUCTBUTEILHOTO YHCJa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YyJIbTaTa BbIUUCICHHI.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noAXo el (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBAa, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE W HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUMN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEepeMEHHOW. [lemeHne MHoroujieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIbBIMUA
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTEIICHU M KOPHHU.

HNppanunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaK€HUM, CoepKAIIUX JOTapUPMBbI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peuieHus
Jorapu(pmMUUECKUX YpaBHEHUI.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHWU. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHHU. VccinegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIECIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3MyHbIX 00JIacTell HayKu U peaibHOMN
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHkIuM. B3auMHO o0OpaTHble (QYHKIUU.
Kommnosumms pyukiuit. I'paduk  QyHkmuu. DnemeHTapHbIEe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskuuu. IIpoMexyTkn MOHOTOHHOCTH (PYyHKUMU. MakCUMyMbl U MHHHMYMBI
dbynkuuu. Hanbosnbiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U 1I€JIbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OHW CTENEHU Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YPAaBHEHUH.

TpuronomeTpuyeckass OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTellbHOCTH, CHOCOOBI 3aJaHMsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. MICTOpHSI BO3HMKHOBEHHSI MAaTEMATHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuHo yobiBaromias
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKOM
IIPOTpecCHy. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMMTOTHI
rpajuxoB ¢ynkiuil. CBoiicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npou3BoaHble GyHKIUU. Onpenenenrue, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOM K rpaduKy QyHKIHH.

[TpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — amnmapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHON IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHON
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUM 3aady W3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIETO  3HAYEHUU
HEIpPEPbIBHON (YHKLUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pelIeHus B
NPUKIAJAHBIX 3aJadyax, JUIsl OINpPENENIEHHs CKOPOCTH M YCKOPEHMs Hpolecca,
3aJIaHHOTO (HOPMYJIIOH M TpaPuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBooOpa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuua.

[TpumeHeHrne uWHTErpajia Ajsi HaXOXKJIEHUS IUIOIMAjell MiIockux ¢Guryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemienuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOro  oO0IecTBa,  MPEJCTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B APYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOrOo Hapojaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH M JIEATENIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIOUYas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3IMUHbIX BUJOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTIIbIXa, peryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHANBHOW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W peanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelbl, OCO3HaHUE IrI00aIbHOTO XapaKTepa dKOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 0o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTHS LUBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jornueckue aeiicTBUs:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHNS U CPAaBHEHHSI, KPUTEPUH ITPOBOUMOTO aHAJIH3a,;

BOCIIPUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKIACHUSAX, MpeajiaraTh KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXONAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJIbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE IIPOLIECCA, & TAKKE BbIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAINIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(GOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS;

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISITh €€ B pa3IuyHbIX (dopmax,
WLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATH HaJEXKHOCTh uHdopmaIun o CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYYECHHBIN pe3yJIbTaT;

B X0/ 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pELIEHNs, COINOCTABIIATh CBOM CYXAECHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(dbopMynIupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISAThH ILJIaH, aITOPUTM PEIICHUS 3a/1a4ul, BIOMPATh CIIOCOO pElIeHUs ¢
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHONW  pedeKkcuu KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelICHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUM 3a]1ayH,
BHOCHUThH KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIINOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW PabOThI, pacmpeicisiTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bI, OLICHUBATh
Ka4ueCTBO CBOETO BKJaja B OONIUN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIbBTATBI

K xonmy oOywenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIU3a»:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, MPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPaLMOHANBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUONKEHHBIC BRIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOJIHO OMEpUPOBATh TIOHATHEM: CTEMEHb C IIeJIbIM IOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

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

CBOOOJIHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTEIIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUpPOBaTh MOHATUAMU: APKCHHYC, APKKOCUHYC M apKTAHI'€HC YMCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS U YPABHEHUS-CIIECJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IU4YHblE METOJAbl PEIICHUsS palUOHANIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

CBOOOIHO OMNEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl peLIeHus 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 i BBIYUCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEACIUTENN JJIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYalluH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpPULl W OIpPEAEIHUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU Il TpeoOpa3zoBaHUs
BBIPAKCHU;

BBITMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETICHU C
pPalMOHAIBHBIM ITOKA3aTeNIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, TOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl ISl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpABHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJBl  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHUSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM allliapara aareopsbl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKUUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHO3UIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATHUAMHU: OOJACTH OIpPENETCHUS U MHOXXECTBO
3HaYeHUHN QPYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE M HAUMEHbIIEe 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HelabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I10Ka3aTeJEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HCHOJb30BaTh MX TpapUKH AJis PELICHUS
YPaBHEHUH;

CcBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlady U3 JPYTMX y4eOHBIX MPEIMETOB M peallbHON
KHU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKasi MPOrPeCCHsl, TMHENHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad MPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHUYEHHBIC IOCJIEI0BATEILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OINEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUNU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCUMIOTOTHI rpaduka GyHKINN;

cBOOOIHO OIEpHpOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 715 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIHH
IByX (YHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOIHON Jis
peleHus 3a1au.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapat Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, ITPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOMHO OIEpPHpPOBaATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEILCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOywyenus B 11 kiacce oOydwaromuics TOJYYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIBHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEITUMOCTH
uenbix yucen, HOJl 1 HOK nHaTypasibHBIX 4Mcen sl pelIieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTebHbIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI NI PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, HPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuars paloOHaJIbHbIE, VppalUOHAIbHBIE, II0OKAa3aTeJbHbIE,
gorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAep Kalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopsl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJMHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TOHITHAMHU: TpPaPUKA TPUTOHOMETPUUECKUX
(yHkmii;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTteMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMHA HETIPEPHIBHON Ha
OTpE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIBHO-DKOHOMUYECKMX, 3ajadax, st
OTIPEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMEThb MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX ypaBHEHUH;

peliath MPUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE€ COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJcTBaMi MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosun4vecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
| MHOrousneHsl. PaIII/IOHaJII)HLIEi YpPaBHEHUA U 4 1 Pecypest LIOK
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
yYpaBHEHUU
5 Oynkuuu u rpapuku. CreneHHas QyHKINS C 12 | Pecypest LIOK
LIEJIbIM IT0KA3aTEeNeEM
A i -0 .
3 pudMeTHIECKHI KOPEHb N-0i CTENEHU 15 1 Pecypent LIOK
HppauroHanbHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. IlokasarenbHble 10 1 Pecypent LIOK
YpaBHEHUSA
5 Jlorapugmuueckas QyHKIUS. 13 1 Pecypent LIOK
Jlorapudmuueckue ypaBHEeHUs
6 TpuronomeTrpruyeckue BIpaXXEHUS U ” | Pecypent LIOK
ypaBHEHUS
7 HenpepsiBabie hyukmuu. [IponsBomanas 20 1 Pecypcrr [IOK
ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1 Pecypcst HOK
9 HOBTOPCHI/IG, 000011eHHE, CHCTEMATU3AIUS 5 ) Pecypent LIOK
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosunyecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrtpoabubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
| I/IccneI[OBaH?e (GYHKIUH ¢ TOMOIIBIO ) 1 Pecypent LIOK
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpaI 12 1 Pecypcst HOK
3 ['paduku TPUrOHOMETPUUECKUX (PYHKIIHI. 14 1 Pecypes LIOK
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppauronansHblie, MoKa3zaTelbHbIC U 24 1 Pecypent LIOK
norapuMuUecKre HEpaBeHCTBA
KomiuiekcHsle yncna 10 1 Pecypcer HOK
6 HarypanbsHble 1 nesnble yucna 10 1 Pecypcst HOK
CucTembl parmoHAIBHBIX, UPPAITMOHATBHBIX
7 MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX 12 1 Pecypcst HOK
yYpaBHEHUHU
8 3amauu ¢ mapameTpaMu 16 1 Pecypcrt HOK
9 HOBTOPGHHC, 000011IeHNE, CUCTEMATH3AINS 16 ) Pecypent LIOK
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxa Konrpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | obOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
MHOXecTBO, ornepaluy Haj MHOKECTBaMH
1 [l . P 1 Pecypcer HOK
U UX CBOMCTBa
2 Huarpammsl Ditnepa-Benna 1 Pecypcst HOK
[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO
3 P P 1 Pecypcer HOK
anmnapara J1js pelieHus 3a1a4
Panmonaneueie yncna. OObIKHOBEHHBIC U
4 JIECATUYHBIC IPOOH, TTPOIICHTHI, 1 Pecypcst HOK
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
Pammonaneueie yncna. OOBIKHOBEHHBIEC U
5 JECSTUYHbIE TPOOH, IPOLIEHTHI, 1 Pecypcer HOK
OecKOHEeUHbIe IepUOUecKue 1podu *
ITpuMmenenne npodeii v IPOLEHTOB I
6 P P P N 1 Pecypcer HOK
pEIIeHUS TPUKIAIHBIX 3a71a4
[IpuMmenenne apo0Oeil U IPOLEHTOB IS
7 P P P 1 Pecypcer HOK
pEIICHUS TPUKIIATHBIX 33729
eficTBUTEbHBIE Uncaa. PanmoHanbHble U
8 A 1 Pecypcer HOK
MppALMOHATIbHBIE YHCIIa
Apudmernueckue onepanuu ¢
9 pv ¢ p 1 Pecypcst HOK
JEMCTBUTENbHBIMU YU CIIAMU
10 Monyib 1eMCTBUTEIBHOTO YUCIa U €r0 1 Pecypcrr IOK




cBoiicTBa*

11

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BRIYUCICHUN *

Pecypcst HOK

12

OcHOBHBIE MCTOAbI pCICHUSA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

Pecypcst HOK

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

Pecypcrt HOK

14

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

Pecypcrt HOK

15

MHoro4JIeHbI OT OJIHOM TEPEMEHHOM.
JleneHue MHOro4jieHa Ha MHOT'OYJIEH C
octaTtkoM. Teopema besy

Pecypcer HOK

16

MHoOrousieHs! ¢ HeJbIMA KO3(PPHUIHEHTaAMU.

Teopema Buera

Pecypcer HOK

17

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pecypcrt HOK

18

Pemrenne cucreM MMHENHBIX YpaBHEHUN

Pecypcrt HOK

19

Martpuna CUCTEMBI IMHEUHBIX YPABHEHUM.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Pecypcrt HOK

20

Onpenenurens MaTpUlbl 2X2, €ro
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIUKCIIEHNE €TI0 3HAYCHUS

Pecypcst HOK




21

[TprMeHeHue onpeaenuTeNs 1 pelieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

Pecypcrl [IOK

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHCTEMBI JIMHEHHBIX YpaBHEHH ™

Pecypcrt HOK

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHCTEMBI JIMHEHHBIX YpaBHEHHI

Pecypcst HOK

24

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumHuo oOpartHbie ¢pyHkimu. Kommosunms

byHKIMIT*

Pecypcer HOK

26

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB GyHKINN

Pecypcer HOK

27

OO6nacth ornpeesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuuu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

Pecypcer HOK

28

YérHble 1 HeUETHBIE (PYHKIINU.
[Tepuoanueckue pynkuuu. [pomexxyrku
MOHOTOHHOCTH (PYHKIIUU

Pecypcrt HOK

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOospliiee 1 HaUMEHBIIIEE 3HAUEHUE
(GYHKIINHM Ha TPOMEKYTKE

Pecypcrr [IOK

30

Jlunelinas, kBagpaTudHas u JpOOHO-
TuHeHas QyHKuun

Pecypcrr [IOK

31

DNEMEHTAPHOE UCCIIEI0OBAaHUE U
nocTpoeHue rpadukoB ITUX QyHKIUI*

Pecypcrr IOK




:‘)HeMeHTapHOC HCCICI0OBaHUEC U

32 . Pecypce IOK
ocTpoeHue rpauKoB TUX QyHKIUH* P
Crenens ¢ 1enabIM 1okaszareieMm. bunom

33 H Pecypcer HOK

BIOTOHA

Crenens ¢ 1enbIM 1okaszareieM. bunom

34 H Pecypcer HOK

BIOTOHA

Crenennast GyHKIUS C HATypaIbHBIM U

35 LIeJIbIM ITOKa3areneM. E€ cBolicTBa 1 Pecypcer HOK
rpaduk

16 KonTponbhas pabora: "Crenennas
¢byukuus. E€ cBoiicta u rpaduk"
Apudmernueckuii KOpeHb HATypalbHOU

37 pud . p P Pecypcst HOK
CTEIEHU U €ro CBOKMCTBA
Apudmerndeckuit KOpeHb HATYypaITbHOU

38 puc . P P Pecypcer HOK
CTETEeHH U €ro CBOMCTBA
[TpeoOpa3oBaHys YUCIOBBIX BbIPAKEHUM

39 peodp P ’ Pecypcsr [IOK
COJIepKalIiX CTENEHU U KOPHU
[TpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUN

40 beodp P ’ Pecypcot LIOK
CoJIepKalIiX CTENEHU U KOPHU
[TpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUN

41 peodp P ’ Pecypcot LIOK
COJIEpKalINX CTENEHU U KOPHU
HppaunonanbHsle ypaBHeHNs. OCHOBHBIE

42 METO/bI PEIIECHUS UPPALUOHAIBHBIX Pecypcer HOK
YpaBHEHUU
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

43 METOABI PEMIEHUS] UPPANNUOHAIBHBIX Pecypcer HOK

YpaBHEHUU




44

UppanmonansHblie ypaBHeHUss. OCHOBHbBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHUH

Pecypcrt [IOK

45

Uppaunonansusie ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHUS UPPALIUOHATIBHBIX
ypaBHEHUH

Pecypcrt [IOK

46

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VPPALMOHAIBHBIX YPABHEHUN

Pecypcrt HOK

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAIBHBIX YPABHEHUI

Pecypcrt HOK

48

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHU
VPPALMOHAIBHBIX YPABHEHUN

Pecypcer HOK

49

PaBHOCHIIbHBIE TIEPEXO/BI B PEIICHUH
UPPALMOHATIBHBIX YPaBHEHHIM

Pecypcer HOK

50

CaolicTBa U rpaMK KOpHSI n-Oi CTENEHU
Kak (DyHKIIMM OOpaTHOMN CTENEeHH ¢
HaTypaJbHbBIM ITOKa3aTelleM

Pecypcer HOK

51

CaolicTBa U rpauK KOpHSI n-Oi CTENEHU
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM I10Ka3aTeIeM

Pecypcrt HOK

52

KonTponbhas pabota: "CBolicTBa u rpaguk
KOpHs n-0¥ crenenu. MppannoHansHbie
ypaBHeHHUA"

53

CTeHeHB C paHI/IOHaJ'H)HBIM II0KA3aTCcJIEM U
eé CBOIiCTBa

Pecypcrr [IOK

54

CreneHsb ¢ pallMOHATIBHBIM MOKa3aTeIeM U
eé CBOIiCTBa

Pecypcrr IOK




CrenieHb ¢ panrOHAJIBHBIM IIOKa3aTCJICM U

55 c& cBOiCTRA 1 Pecypcrl [IOK
56 E)(;I((;;Iafenbﬂaﬂ ¢byHKUUsA, €€ CBOWCTBA U 1 Pecypest LIOK
57 Hcnonp3oBanue rpaibmca byHKIMN 75 | Pecypest LIOK
pellIeHusl ypaBHEHUI
| g s |
[loka3zaTenbHbie ypaBHeHUs1. OCHOBHBIE
59 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1 Pecypcst HOK
ypaBHEHUU
[loka3zaTenbHble ypaBHeHUs1. OCHOBHBIE
60 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1 Pecypcst HOK
YpaBHEHUU
[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE
61 METO/IbI PELICHUS [T0KA3aTEIbHBIX 1 Pecypcst HOK
YpaBHEHUU
2| st Momsnerainic spasmen ! Pecypens 110K
63 Jlorapudm yucmna. CoiicTBa porapudma 1 Pecypcrt HOK
64 Jlorapugm umncna. CoiicTBa jgorapudpma 1 Pecypcer HOK
65 Jlorapudm uucmna. CoiicTBa jgorapudpma 1 Pecypcsr IOK
66 JlecsaTnuHbIe U HATYpaAJTbHBIC JTOTAPHPMBI 1 Pecypcrr [IOK
67 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1 Pecypcer HOK
63 Jl;[(f)rea(;ip;;?aﬁne BBIPAYKECHH, COJIEPIKAIINAX | Pecypent LIOK
69 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux 1 Pecypcer HOK




norapupMbl

70

[TpeoOpa3oBanue BBIpAKEHUHN, COACPIKAIINX
Jorapupmbl

Pecypcst HOK

71

Jlorapupmuueckas GyHKIM, €€ CBOHCTBA U
rpaduk

Pecypcst HOK

72

Jlorapudmuueckas yHKIUs, €€ CBOWCTBA U
rpaduk

Pecypcrr [IOK

73

Hcnons3oBanue rpaduka QyHKIUN AJs
pelieHus: ypaBHEHU I

Pecypcer HOK

74

Hcnonp3oBanue rpaduka GyHKIAN 715
peLIeHUs ypaBHEHU I

Pecypcrt HOK

75

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE
METOBI pEIIeHUs JIorapu(PMUICCKUX
ypaBHEHU I

Pecypcrt HOK

76

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl PelIeHuUs JorapuPMUIECKUX
ypaBHEHU U

Pecypcrt HOK

77

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
METO/Ibl PelIeHuUs JTorapuPMUIECKUX
ypaBHEHUH

Pecypcrt HOK

78

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
JorapupMHUUECKUX ypaBHEHUIN

Pecypcst HOK

79

PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHUT
JorapupMHUUECKUX ypaBHEHUH

Pecypcst HOK

80

KonTponbnas pabdota: "Jlorapupmuyeckas
¢dbyukuus. Jlorapupmuueckue ypaBHeHus"

81

CuHycC, KOCHHYC, TAHT€HC U KOTaHI'€HC

Pecypcrr IOK




YHCIIOBOTO aprymeHTa™

CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC

82 1 P OK
YHCIOBOTO apryMeHTa™ ecypent L

23 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC | Pecypent LIOK
YKCJIOBOTO apryMeHTa

24 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC | Pecypes LIOK
YHUCJIOBOI'O ApryMEHTa
Tpuronomerpudeckasi OKpyKHOCTb,

85 OIPEACIIEHUE TPUTOHOMETPUYECKHUX 1 Pecypcst HOK
(GyHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

86 OIPEAEIIEHUE TPUTOHOMETPUYECKHUX 1 Pecypcst HOK
(GyHKIMI YUCIOBOTO apryMeHTa

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 Pecypcrt HOK

88 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 Pecypcrt HOK

89 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1 Pecypcer HOK

90 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 Pecypcrt HOK

01 Hpeo6pa3ouBaHHe TPUTOHOMETPUYECKHUX | Pecypent LIOK
BBIpaXEHUI

9 Hpeo6pa3ovBaHHe TPUTOHOMETPUUECKHUX 1 Pecypent LIOK
BBIPKEHUI

93 Hpeo6pa3ovBaHHe TPUTOHOMETPUUECKHUX | Pecypent LIOK
BBIPKEHUI

94 Hpe06pa3033aHHe TPUTOHOMETPUUYECKUX | Pecypent LIOK
BBIpaXXEHUI

95 Pelnienne TpUroHOMETPUYECKUX YPaBHEHUI 1 Pecypcor [IOK

96 PelieHre TpUroHOMETPUYECKUX YPAaBHEHUM 1 Pecypcer HOK




97 PelieHne TpUroHOMETPUYECKUX YPaBHEHUMN 1 Pecypcrt [IOK

98 PemieHne TpUuroHOMETpUYECKUX YPaBHEHUN 1 Pecypcer HOK

99 Pelienne TpUroHOMETPUYECKUX YPaBHEHUM 1 Pecypcrt [IOK

100 PelieHne TpuroHOMETPUYECKUX YpaBHEHUM 1 Pecypcrl [IOK

101 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM 1 Pecypcer HOK
KonTponbhas pabota:

102 "TpUroHOMETPUYECKHUE BhIPAKEHUS U 1
TPUTOHOMETPUUYECKHUE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

103 IOCJIeqOBATEIbHOCTEN. MeTon 1 Pecypcst HOK
MaTeMaTU4eCKOW UHIYKLIHUH
MOHOTOHHBIE U OTPAaHUYEHHbIE

104 MOCJIEI0BATENBHOCTH. VIcTOopHs aHanu3a 1 Pecypcst HOK
OECKOHEYHO MaJIbIX

105 Apudmernueckas mporpeccus 1 Pecypcer HOK

106 ['eomeTpuueckas nmporpeccus 1 Pecypcst HOK

107 beckoneuHo yObIBaromias reoMeTpuuecKas 1 Pecypent LIOK
nmporpeccust

108 Cymma 66CKOH€IIHO yOBIBaroLIEH 1 Pecypent LIOK
TEOMETPUUYECKOHN MPOTrPECCUH

109 JInHENHBIN U SKCIOHEHIIUAIBHBIA POCT. | Pecypert LIOK
Yucno e. DopMyiia CIOKHBIX TPOLEHTOB™®

110 JInHENHBIN U SKCTOHEHIIUAIBHBIA POCT. | Pecypeer LIOK
Yucno e. Dopmyna cI0KHBIX TPOLEHTOB™

11 Hcnonp30BaHne IPOrpeccuu s pemeHI/I: | Pecypent LIOK
peasibHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

112 KonrpomnsHas padora: 1




"[locnenoBarebHOCTH U TIporpeccuu’”

113 HenpepoiBHbIe QYHKINU U UX CBOICTBA Pecypcer HOK

114 Touxa piprBIBa. AcumnroTsl rpaduxoB Pecypent LIOK
byHKIMHA

115 CgoiicTBa GyHKIIUIA HETIPEPHIBHBIX Ha Pecyperr LIOK
oTpe3Ke

116 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA Pecypcer LIOK
oTpe3Ke

117 MeTto1 MUHTEPBAJIOB JUIsl pELICHUS Pecypcer LIOK
HEPaBEHCTB

118 Metona UHTEpBANIOB AJI pELICHUS Pecypcer HOK
HEPaBEHCTB

119 Meton UHTEpPBAJIOB JUIsl pELLICHUS Pecypest LIOK
HEPaBEHCTB

120 HpI/IMerHI/Ie CBOWCTB HETIPEPBIBHBIX Pecypent LIOK
(byHKUUH 1715 pelieHus 3a1a4

121 HpI/IMerHI/IG CBOMCTB HEMPEPHIBHBIX Pecypcsr LIOK
GyHKIMH U151 perenust 3a1a4

122 [lepBast u BTOpas Npou3BOIHbIE (PYHKLINU Pecypcer HOK

123 OnpeneneHHUe, reOMETPHUECKUI CMBICT Pecypent LIOK
IPOM3BOIHON

124 OHpCIleJleHI/If:, ¢bu3nveckuit CMbICIT Pecypcer LIOK
IPOM3BOIHON

125 VYpaBHeHHe KacaTeabHOU K rpaduxy Pecypcer HOK
byHKIUA

126 VYpaBHeHHe KacaTeIbHOU K rpaduky Pecypcer HOK

byHKIUA




127 [Tpon3BoHBIC dTIEMEHTAPHBIX (DYHKITHI 1 Pecypcrt [IOK

128 [Tpon3BoIHBIE IEMEHTAPHBIX (PYHKIUIH 1 Pecypcer HOK

129 [IpousBoHas CYMMBI, HpOI/ISBeI[eI:II/Iﬂ, 1 Pecypent LIOK
YaCTHOTO ¥ KOMIIO3ULIUU (DYHKIUI

130 [IpousBoHas CYMMBI, HpOI/ISBeI[eI:II/Iﬂ, 1 Pecypent LIOK
YaCTHOTO ¥ KOMIIO3ULIUU (PYHKIUI

131 [Tpon3BoHAs CyMMBI, HpOI/ISBCIIeI:II/ISI, | Pecypest LIOK
YaCTHOTO M KOMITO3ULIUU (DYHKITUI

132 Kountposnbnas pabora: "[IpousBognas” 1 1

133 HOBToPe'I'{I/Ie, 06061116"1-11/[6, CUCTEeMaTH3alUs 1 Pecypest LIOK
3HaHUU: "YpaBHEHUs

134 HOBToPe'I'{I/Ie, O606Ii16HI/I€, CHUCTeMaTH3alUs 1 Pecypest LIOK
3HaHuM: "OyHKIUU

135 HtoroBast KOHTpoJIbHAs paboTa 1 1

136 HToroBast KOHTpoJIbHAs paboTa 1 1

137 HOBTOPGHHC, 000011IeHNE, CHCTEMATH3AIINS 1 Pecypest LIOK
3HAHUU

OBILIEE KOJIMYECTBO YACOB I1O0 137 10

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThbI
pecypcsl

[IpuMeHeHne Npou3BOJHON K

1 UCCIIEIOBAaHHIO (PYHKIMIA Ha 1 Pecypcer HOK
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
IIpuMeneHne MpOU3BOTHON K

2 UCCIIeIOBAaHMIO (PYHKIMIA Ha 1 Pecypcer HOK
MOHOTOHHOCTb Y 3KCTPEMYMBbI
IIpuMeneHne MpOU3BOTHON K

3 UCCIIeIOBaHHIO (PYHKIIHH Ha 1 Pecypcst HOK
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

4 UCCleIoBaHUI0 (PYHKIMH Ha 1 Pecypcer HOK
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

5 UCCleIoBaHUI0 (PYHKIMHA Ha 1 Pecypcer HOK
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K

6 UCCIeIOBaHUIO (PYHKIMHA Ha 1 Pecypcer HOK
MOHOTOHHOCTB Y KCTPEMYMBI
Haxoxnaenue HaubobI1ero u

7 HAaUMEHBIIET0 3HAYEHUS HEIPEPBIBHON 1 Pecypcer LIOK
(GyHKINU Ha OTpe3Ke

8 Haxoxnaenue Haubob11ero u 1 Pecypcer HOK




HAaUMEHBIIETO 3HAUYEHUsI HEPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

Pecypcst HOK

10

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GbyHKINU Ha OTpE3Ke

Pecypcst HOK

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKINK Ha OTpE3Ke

Pecypcrt HOK

12

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKINU Ha OTpE3Ke

Pecypcrt HOK

13

[Ipumenenne nponu3BOIHOM IS
HAXO0XJEHUS HAaWJTYy4lIEro pelieHus B
MPUKJIAIHBIX 3a7adax®

Pecypcrt HOK

14

[Ipumenenne nporu3BOIHOM IS
HAaXO0XJCHUS HAaUJTY4IlIEro peleHus B
MPUKIIATHBIX 3a/1a4ax ™

Pecypcer HOK

15

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITH
rpaduxkom™

Pecypcst HOK

16

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduxkom™

Pecypcst HOK




17 Kommnosumus ¢hyHkmmii Pecypcrt [IOK

18 Kommosurus ¢yHKImit Pecypcst HOK

19 Kommnosumus ¢hyHkmmii Pecypcrt [IOK
I'eomerpuueckue oOpa3sl ypaBHEHHUN Ha

20 P . P P Pecypcrt [IOK
KOOPJMHATHOMN TIJIOCKOCTH
I'eomerpuueckue o0Opa3sl ypaBHEHHUN HA

21 P . pasbl yb Pecypcer HOK
KOOPJAMHATHOMU MJIOCKOCTH

” KonTponbnas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 P P Pecypcer HOK
epBOOOPa3HBIX
I1epBooOpa3HbIE DIEMEHTAPHBIX KIUH.

24 P P P Gy Pecypcer IOK
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX
IlepBoOOpa3HbIE dDIIEMEHTAPHBIX KLU,

25 P P P Pymicu Pecypcrt HOK
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX
HNnaterpan. I'eoMeTpudecKkuii CMBICIT

26 P P Pecypcst HOK
WHTErpaja
Brancnenue onpenenéHHOT0 UHTErpajia

27 pel . P Pecypcrt HOK
o Gopmysne HoroTona-JleliOnuna
Brrancnenue onpenenéHHOT0 UHTErpajia

28 ped . P Pecypcer HOK
o ¢opmyne HeroTona-JleiiOuua
IIpnMenenue uHTErpaIa i HaX0KICHUS

29 p . p a * a Pecypcst HOK
Ioaiel TIOCKUX PUTyp
IIpnMeHeHre nHTErpaIa I HaX0XKICHUI

30 P . rpaa A Pecypcrr [IOK
00BEMOB T€OMETPUUECKHUX TET™*
IIpumeps! pemennii nuddepeHTmanIbHBIX

31 PHUMEPE! P Aubgepent Pecypcrr IOK

YpaBHEHUU




[Tpumeps! pemenuit auddepeHuaIbHbIX

32 . Pecypcer IIOK
ypaBHEHHI ypevt L
MaremaTrnueckoe MOAECIMPOBAHUE

33 peabHBIX MPOLIECCOB C MTOMOIIBIO Pecypcst HOK
mudepeHIMaTbHBIX YpaBHEHUH *

34 KonTponbnas pabora: "[lepBoobpasnas u
uHrerpan”

Tpuronomerpudeckue QyHKIHH, UX

35 P . P Py Pecypcrt HOK
CBOWCTBA U TpaduKH
Tpuronomerpuyeckue GyHKINH, UX

36 P . P Pynicu Pecypcst HOK
CBOICTBa U TpaduKu
Tpuronomerpuyeckue GyHKINH, UX

37 p . p ymxn Pecypcst HOK
CBOICTBA U TpaduKu
Tpuronomerpudeckue QyHKIHH, UX

38 P . P Py Pecypcrt HOK
CBOICTBa U Tpaduku
Tpuronomerpudeckue KIIMH, UX

39 P . P Pyn Pecypcer HOK
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

40 YpaBHEHUH C TTOMOIIBIO Pecypcrt HOK
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

41 YPaBHEHUH C IIOMOILBIO Pecypcer HOK
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKUX

42 YPaBHEHUH C IIOMOILBIO Pecypcer HOK
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT60p KOpHEH TPUTOHOMETPHUECKUX Pecypcst HOK




YpaBHEHUI C TOMOIIbIO

TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44 Pecypcrr [IOK
HEPABEHCTB ypeer 1l
Pemenue TpuroHoMeTpuuecKux

45 Pecypcen LIOK
HEPaBEHCTB
Perienue TpUroHoMeTpruUECKuX

46 Pecypcer HOK
HEPaBEHCTB
Perienue TpUroHOMeTpHUUECKUX

47 Pecypcer HOK
HEPaBEHCTB
KonrpomnsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHIA.
Tpuronomerpuueckue HepaBeHcTBa"
OcHOBHBIE METO/BI PELLICHUS

49 Pecypcen LIOK
MIOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/BI PELLICHUS

50 Pecypcer HOK
MIOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEILIEHUS

51 Pecypcer HOK
MIOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOABI PELLIEHUS

52 Pecypcer HOK
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

53 Pecypcer HOK
Jorapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

54 Pecypcor LIOK
Jorapu(MUIECKUX HEPABCHCTB
OcCHOBHBIE METOBI PELICHUS

55 Pecypcer HOK

Jorapu(MHUIECKUX HEPABEHCTB




OCHOBHEBIE MCTOJbI pCHICHUS

56 Pecypcsr HOK
Jorapu(MUUECKUX HEPABEHCTB ypevt L
OCHOBHBIE METO/BI PELLIEHUS

57 P Pecypent LIOK
HppaLMOHAIIbHBIX HEPABEHCTB
OCHOBHBIE METO/BI PELLIEHUS

58 P Pecypcer HOK
HppalMOHAIIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEUICHUS

59 P Pecypcer HOK
HppaLMOHAIIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

60 P Pecypcer HOK
HpPPALMOHAJIbHBIX HEPABEHCTB
I'padnueckue MeToabl pereHus

61 pad p . Pecypcst HOK
HMPPALMOHATIbHBIX YPaBHEHUN
I'padnueckue MeToabl pereHus

62 pad P . Pecypcer HOK
UppalMOHATIbHBIX YpaBHEHUI
I'padnueckue MeToabl pereHus

63 pad P . Pecypcer HOK
MTOKa3aTeIbHBIX YPAaBHEHUN
I'papnueckue MeToabl pelmeHus

64 pad P Pecypcer HOK
IIOKAa3aTeIbHbIX HEPABEHCTB
I'papnueckue MeToabl pelmeHus

65 pad P N Pecypcer HOK
JorapupMHUUECKUX ypaBHEHUN
I'padnueckue MeToabl pereHus

66 pad P Pecypcer HOK
Jorapu(MHUIECKUX HEPABEHCTB
I'padnueckue MeToab! pemeHus

67 pad p Pecypcer HOK
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs

68 MOKa3aTEbHBIX U JIOTAPUPMUUECKUX Pecypcrr [IOK

YpaBHEHUU




69

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHU

70

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUICCKUX
HEPaBEHCTB

Pecypcrt [IOK

71

I'padmueckue MeToAbI perieHUs
MMOKAa3aTeIbHBIX U JOrapu(PMHISCKUX
HEPaBEHCTB

Pecypcrt HOK

72

KonTponbnas padora: "UppannonanbHele,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHcTBa"

73

KomruiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUECKas (pOpPMBI 3aIIUCU
KOMITJIEKCHOTO YHCIIa

Pecypcrt HOK

74

KommiexcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECcKas (OpMBI 3aIucu
KOMITJIEKCHOTO YHCIIa

Pecypcrt HOK

75

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

Pecypcrt HOK

76

Apudmernueckue oneparum ¢
KOMILIEKCHBIMU YU CJIaMHU

Pecypcer HOK

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[I/IHaTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YnCel Ha
KOOPJMHATHOM TIOCKOCTH

Pecypcrr [IOK

79

®opmyna Myaspa. Kopau n-oit ctenesu u3
KOMILIEKCHOTO YHCIIA

Pecypcrr [IOK




®opmyna Myaspa. Kopuu n-oii ctenenu u3

80 Pecypcrl [IOK
KOMIIJIEKCHOT'O YHCIIA
[IpuMeHeHne KOMIUIEKCHBIX YUCEI JUIs

81 pemeHust GU3NYECKUX U reOMETPUIECKUX Pecypcer HOK
3a1a4

%) Konrtponsnas pabdora: "KomruiekcHbie
yucna"

83 Harypanbnbie u niensie yucna™ Pecypcrt HOK

84 HarypanbHble u niensle uncia™ Pecypcer HOK
[IpumeHeHne NpU3HAKOB AETUMOCTU

85 P N P Pecypcer HOK
LEJIbIX YUCEl
[IpumeHeHne NpU3HAKOB AETUMOCTU

86 P N P Pecypcer HOK
LEJIbIX YUCEl
[IpuMeHeHHne NPU3HAKOB J1€TUMOCTH

87 N Pecypcer HOK
uensix yucen: HOJl u HOK
IIpuMeHeHne MPU3HAKOB AETUMOCTU

88 P P * Pecypcer HOK
nenbix yucen: HOJl u HOK
[IpumeHeHne NpU3HAKOB AETUMOCTH

89 N Pecypcer HOK
LEJIBIX YUCEII: OCTATKH 110 MOZYJIIO
[IpumeHeHne MpU3HAKOB AETUMOCTU

90 P P N Pecypcer HOK
LEJbIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpumeHeHne MpU3HAKOB AETUMOCTH

91 LEJIBIX YKCeN: anroput™ EBkinuaa mis Pecypcrr [IOK
pelieHus 3a/1a4 B LeJbIX ynciaax™

9 Konrtponsnas pabdora: "Teopus memnbix
yucen"

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHH. Pecypcst HOK




PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CIICACTBHUA

94

Cucrema ¥ COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeCTBUSA

Pecypcst HOK

95

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHECHUMN

Pecypcrt HOK

96

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEN MPpPALMOHATbHBIX
YpaBHEHUI

Pecypcrt HOK

97

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUU

Pecypcrt HOK

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEMN MOKA3aTEJIbHBIX
YpaBHEHUU

Pecypcer HOK

99

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4YEeCKUX
ypaBHEHUH

Pecypcer HOK

100

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYTIHOCTEH JIorapu(MU4ecKux
ypaBHEHUH

Pecypcer HOK

101

[IpuMeHeHNEe CUCTEM K PELIEHHUIO
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETALUs TOTYYEHHBIX
pE3yJIbTaTOB

Pecypcst HOK

102

HpI/IMCHCHHe CHUCTCM K PCIICHHUIO

Pecypcst HOK




MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JIacTel HAyKH U PeaIbHOU
KHU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yNbTaToB

[IpumeHeHne HEPaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3

103 pasIUYHBIX 00J1IacTel HAYKH U PeaIbHON Pecypcrr [IOK
KU3HU, HHTEPIPETAIUS TOTYyYSCHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl

104 paloHaIbHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JorapupMUuecKux
ypaBHEHHH"

105 PanmonaneHble ypaBHEHUS ¢ TapaMeTpaMu Pecypcst HOK
PanvoHaneHbIE HEPABEHCTBA C

106 P Pecypcrt HOK
napameTpamu

107 ParnmonanbsHbIE CHCTEMBI C TapamMeTpaMu Pecypcrt HOK
WppaumnonanbHble ypaBHEHMUS,

108 ppatt P Pecypcer HOK
HEpaBEHCTBA C MapaMeTpamMu
HppanmoHanbHble CUCTEMBI C

109 ppatt Pecypcer HOK
rnapameTpamu
[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C

110 P P Pecypcer HOK
rnapameTpamu

111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU Pecypcer HOK
Jlorapumuueckue ypaBHEHUS,

112 pu¢ P Pecypcer HOK
HEpaBEHCTBA C MapaMeTpamMu

113 Jlorapugmuueckre CUCTEMBI ¢ Pecypcer HOK




rnapameTpamu

114

TpuronomeTpuueckue ypaBHEHHUs C
rapameTpamu

Pecypcrt HOK

115

Tpuronomerpuyeckne HepaBeHCTBA C
napameTpamu

Pecypcst HOK

116

TpuroHomeTpruyecKkue CUCTEMBI €
rnapameTpamu

Pecypcrr [IOK

117

[TocTpoenue u uccinegoBaHUE
MaTeMaTHYECKUX MOJIEIICH peaabHbIX
CUTYaIU# C IOMOIIBIO YPaBHEHUH C
rapameTpamMmu

Pecypcer HOK

118

ITocTpoenue u ucciaeroBaHme
MaTeMaTHYECKUX MOJIEIeN pealbHbIX
CUTYyallUi C TOMOIIIBIO CUCTEM YpaBHEHUIN
C MmapaMmeTpaMu

Pecypcer HOK

119

ITocTpoenue u ucciaeoBaHne
MaTeMaTHYECKUX MOJIEIel peanbHbIX
CUTYyallUii C TOMOIIIBIO CUCTEM YpaBHEHUH
Cc mapamerpamu*

Pecypcer HOK

120

KonrtponbHas padora: «3anauu ¢
rapaMeTpammu»

121

[ToBTOpenue, 0600IIEHNE,
CUCTEeMaTH3alusl 3HAaHUI: «YpaBHEHUS

Pecypcrr [IOK

122

[ToBTOpenue, 0600MIEHNE,
cUcTeMaTu3alus 3HaHUI: «Y paBHEHUS»

Pecypcrr [IOK

123

[ToBTOpenue, 06001IeHNE,
cUcTeMaTu3alus 3HaHU: «YpaBHEHHUS.
Cucrembl ypaBHEHUN”

Pecypcer HOK




[ToBTOpEeHME, 0000IIECHNE,

124 . Pecypcrl [IOK
cucTeMaTu3anus 3Hanuii: «HepaBeHcTBaY
[ToBTOpEeHHE, 0000IICHNE

125 P ’ . Pecypcor LIOK
cucteMaTtu3aius 3Hanuii: «HepaBencTay
[ToBTOpEeHME, 0000IICHNE

126 PeHHC, e Pecypcsr LIOK
cucreMaTtu3aius 3Hanuii: «HepaBencTay
[ToBTOpEeHME, 0000IIECHNE,

127 cucremaTtusauus 3Hanui: «lIpousBonnas u Pecypcrt HOK
€€ MPUMEHEHHEN»
[ToBTOpeHME, 0000IIECHNE,

128 cucrtemaTtusanus 3Hanuil: «lIpousBonnas u Pecypcst HOK
€€ MPUMEHEHHEN»
[ToBTOpeHME, 0000IIECHNE,

129 cucrtemaTusanus 3Hanuil: «IIpousBonnas u Pecypcst HOK
€€ IPUMEHEHUE)
[ToBTOpenue, 060061IeHNE,

130 cucremarusauus 3HaHui: «Hrerpan u ero Pecypcst HOK
MIPUMEHEHUE»
[ToBTOpenwme, o6o0IMICHNE

131 P ’ . Pecypcnr LIOK
cUCTeMaTu3anus 3HaHUi: «DYHKITHI
[ToBTOpenwme, o600MIICHNE

132 P ’ . Pecypcor LIOK
CUCTEMaTHU3aIMs 3HaHUH: «DYHKIIUI
[ToBTOpeHme, 0600mICHNE

133 peHHe, e Pecypesr LIOK
CUCTEMaTHU3aIMs 3HaHUN: «DYHKITHI

134 HToroBasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpopHAs paboTa

136 [ToBTOpenue, 06061IeHNE, Pecypcer HOK




CHUCTCMAaTHU3al s 3HAHUM

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136

10

[Ipumeuanue: * OTMEUEHBI YPOKH, BKIIOYAIOIIUE peaTn3aluio IpohMUHUMYMa







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHSL.
Anrebpa u Hadana MateMaTudeckoro ananusa, 10 kinacc/ Hukonbckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o01ecTBo
«M3narensctBo «IIpocBemenue»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anre0Opa u Havasia MaTeMaThyeckoro ananusa, 11 kiace/ Huxonsckuit C.M.,
[TorarmoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o0I11ecTBoO

«3marensctBO «lIpocBemienre»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Anre0Opa 1 Havasia MaTeMaTUYECKOTo aHajau3a. Meronuueckre peKOMEH Iallnu.
10 knacc : mocobue A yuaurenei 001meodpasoBarenbHbix opranusanuii / M. K.
IToramnos,

A. B. llleBkun. — M. : [IpocBemieHue.

Anrebpa u Hadajga MaTeMaTHIECKOTo aHaiu3a. MeToINnIeCKUEe peKOMEH IaIHH.
11 kmacc : mocobue ais yaurenei 0omeodpasoBarenbHbIx opranu3aruii / M. K.
[Toramnos,

A. B. llleBkun. — M. : IIpocBemieHue.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NMHTEPHET

Pecypcer [IOK



MHHHUCTEPCTBO MPOCBEIIEHAS POCCUICKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanusi 1 Hayku Camapckoii od1acTu
IOro-3anagnoe ynpasjieHne MUHUCTEPCTBA 00pPa30BaHUSA U HAYKH

Camapckoii o0J1actu

I'bOY COII Ne4 n.r.t. besenuyk
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Be3zenuyk 2023



MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3oBaHMsl, TAK KaK 00€CTIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MBIIUIEHHE,  (QOpPMHPYEMOE  MpHU  HU3YyYEHUU
OOy4arolMMHUCs MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M  OINPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAY4YHOI'O IIMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW OOyyaroumxcs Ipu
M3YYEHUHU T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  uyepe3  OOeCleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(EeCCHOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca Te€OMETpUHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

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

dopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE€  YMEHHUS ~ BIIQJeTh  OCHOBHBIMH  TIOHATHUAMH O
POCTPAHCTBEHHBIX (PUTypaX M UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pPEATbHOM
MUpE MHOTOTPAaHHUKHM M Te€ja BpalIC€HUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJECHNUHN PACCYXKICHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTelIbCTB U aJTOPUTMOB
peuieHus, yMEHUS HUX IMPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IMPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEP)KICHUN U POJIM aKCHOMATHKH B MPOBEIACHUT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M TBOPYECKHX
CrocoOHOCTEM 00y4Jaronuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUCHUIO TEOMETPUH;

dbopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisAroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKAaTEIbHBIM JIMHUSAM Yy4eOHOTro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpeeIEHHBIM IO TOoJaM OOYYEeHHSs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. OTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH MMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIBHO U IMTOCTYMATEIBHO, C
cOOJTIOICHEM TIPUHITUIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOMUXCs, PACIIUPSS U YIITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUU Ha YIiIyOIEHHOM YPOBHE MO3BOJISET:

co3math  ychmoBus i auddepeHumanuu  oOy4deHHUs, TMOCTPOSHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
M3YYCHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHOro mpeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 podeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, IpsMas, IIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPIMBIX, 1APAIUIEIIBHOCTD IIPAMON
u 1iockocTh. [lapamiensHoe W LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajIeNIbHOIO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIIEIbHBIE W IEPIEHAUKYJISPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW:  INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIApaXx.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAsI U MOJHAsI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPaMHUAA W TMPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTH NPSIMOM HPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETpPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pPa3IOKEHUM BEKTOpAa IO TPEM
HEKOMILIaHApHbIM ~ BekTopaM. IIpsiMmoyronpHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvst: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAsh IOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaiieHUS:
UUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpsIMOYTOJIBHOTO Tapaienenuneaa M cueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUAbl U KoHyca. O0BEM mIapa U mapoBOTro
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAaHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIUHIPA
(mapaymienbHO YW TNEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUCHMM: METOJ CJIEJO0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUA. [IpssmoyronbHas
cucTeMa KoopauHaT B npocTpaHcTBe. Koopaunatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3ajad4.

JIBUKeHNs] B IPOCTPAHCTBE

JBwxkenus mpoctpancTBa. OTtoOpakenus. [[BukeHUsS W paBEHCTBO (UTYP.
OO6mue cBolicTBa JBW)KEHUM. BuIbl JBWXEHUN: TMapasuiesibHBIM MEpEeHocC,
LHECHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPHI, OMNPOCHI M APYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCUMCKOW MaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHAX, cdepax
YKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEACHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HAaHUA B
UHTEpecax 3/10pOBOTo U 06e30MmacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON JIEATEIBHOCTBIO;

6) TpyaoBO€E BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrt ¥ peaqru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HANIPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYypbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-?PKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOM
Cpebl, OCO3HaHUE II00aIbHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM JUIsI pEeHIeHUs 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKd ©  OOIIECTBEHHOW  MPAKTUKH, ITOHWMAaHHE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUECKOW JESITeIbHOCTH, ATarloB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHS IMBUJIIU3AIMM, OBJAJCHHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOW KYJIbTypOH KaK CPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOCKTHYI0 W WCCIEI0BATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXJTy MNOHATUSAMH, (POopMyIUpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKHU, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APIryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAaHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOEHUS, HWCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPE/IIOJIOKEHNUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nunpopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HMHTEPIPETUPOBATH MHYOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh HMHGOPMALMIO, MPEICTaBIATh €€ B pa3IU4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIUN o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeisiMu  OOIIEHUs], SCHO, TOYHO, T'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M TNHACBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHUS 3aJayH,
KOMMEHTUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOU CYXICHUA C CYXXICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Yy4€TOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBI HHTEJJIEKT:

BJIAa/J€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTHUYECKOH 3a7auu;

pEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaNJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHMUMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHJAHOW W WMHIUBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX AAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PyHNoOBBIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMHU KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOZTHO OMEpUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHUH  TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJACTBUS W3 HUX NPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTAaCCU(UIIMUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

¢ CBOOOHO  OMEpUPOBATh TMOHSATHUSMH, CBSI3aHHBIMA C  yIrJaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIY HNpsIMOM U
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHABI MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBaTH  IMOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaUIETbHOE, IEHTPATbHOE U OPTOTrOHATIBLHOE MTPOSKTUPOBAHHE
¢uryp Ha MmIOCKOCTb, BHIIOTHATH U300pakeHus: GUTyp Ha IIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB PA3IMYHBIMH METOJIAMH, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMua),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHUMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO ONEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

epelmIaTh 3aJa4dl Ha JOKa3aTeJbCTBO MAaTEMAaTHMUECKUX OTHOIICHUN W
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTHYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh NPOCTEHIINE TNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHNN CTEPEOMETPUIECKUX 3a/1aY;

e U3BJICKaTh, MPEOOPA30BBHIBATh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e MPUMEHATh  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh pealbHBIC CUTYAIlMH, MPUMEHATh W3YYCHHBIC TOHATHS B
npolecce TMOWCKAa PpeHIeHWs] MaTeMaTH4ecKH  chopMynupoBaHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCIJIEIOBaTh MOCTPOCHHBIE MOJEIU C MCIOJIb30BaHUEM I'€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara anreOpbl, pemiaTh MpakTHYecKue 3aJaqd,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPHUUECKUX BEJIHMYMNH;

e UMETh TMpPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



e CBOOOHO OTEpUPOBATh TMOHATHUSIMH, CBSI3aHHBIMU C IIHJIAHIPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYeHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJAMU BpaALICHUS: TUIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJa BpaileHus (IIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHSI TEJ BpaILCHHUS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIOCKOCTH;

 BBIUUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHHUS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (popmyT;

¢ CBOOOTHO OIEpUPOBATh TOHATHSMH, CBS3aHHBIMH C KOMOWHAIMSAMHU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaICHUS;

¢ BBIYHUCIIATH COOTHOIICHHSI MEXAY IUIOIMIAIIMU TOBEPXHOCTEH U 00BbEMaMu
ITOTOOHBIX TEN;

e M300paxaTh HW3y4yaeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJl BPAILICHUS;

e U3BJICKaTh, WHTEPIPETUPOBATL M MPeoOpa3oBhIBaTh HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
yepTexkax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

¢ BBITTOJTHSATH OTIEPAIlN HAJl BEKTOPaMU;

*33/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT;

e pEIIaTh TEOMETPUUECKHE 3a/1aUM HA BBIYUCIICHUE YTIIOB MEXKIY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUMA OT TOYKH JI0 TIIOCKOCTH, B 1IETIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/IA TIPY PEIICHUH;

¢ CBOOOHO ONEPUPOBATH IOHATHSIMH, CBSI3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJTHATh M300paKEHUSI MHOTOTPAHHUKOB W TeJ BpalICHUS MpHU
MMapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOMA, IpeoOpazoBaHus o100us;

e CTPOUThH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILEHUS: CEYEHUs IMJIUHJIpa
(mapanenbHO U MEePHeHIUKYISIPHO OCH), CEUeHHUs KOHyca (mapasuiebHbie
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPILINHY), CEUCHUS I1apa;

¢ CIIOJIB30BaTh METOJIbl TOCTPOCHMSI CEYCHHI: METOH CJIE0B, METOJ
BHYTPEHHETO IPOESKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

o MPUMEHSTh TEOMETpPHUECKUE (aKThl ISl PEIIEHUS CTEPEOMETPUUECKHUX
3a/lay, MPEANOJaraloliMX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (opme;

epelIaTh 3aJadyd HA JIOKA3aTEeIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

e IPUMEHATHh MPOTPAMMHBIE CPEJACTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATHh W3YyUYECHHBIC MOHSITUSA,
TEOpPEMBI, CBOICTBAa B TMpPOIECCE IMOUCKA PEIICHUS MaTeMaTUYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyalluud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiareopbl, pemnarhb
MPAaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX
BEJIUYUH,;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4vecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
1 BBeznenue B crepeoMeTpuio 23 1 Pecypcer HOK
) B3aunmHoe pacronoxeHue npsmMbix B 6 | Pecypent LIOK
MIPOCTPAHCTBE
3 [TapaniensHOCTh MPSMBIX U IIIOCKOCTEN B g Pecypent LIOK
MIPOCTPAHCTBE
4 HepneHszSympHOCTb MPSIMBIX | ’5 Pecypest LIOK
IJIOCKOCTEH B MPOCTPAHCTBE
VYTl U pacCTOSHUS 16 1 Pecypcer HOK
MHoOrorpaHHuku 7 1 Pecypcsl HOK
BekTops! B IpOCTpaHCTBE 12 Pecypcer HOK
2 HOBTOPGHI/IC, 000011IeHNEe U CUCTEMATHA3 AU 5 ) Pecypent LIOK
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosunyecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrtpoabnbie | Ilpakruueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 AHanmuTA4YecKasi reoMeTpust 15 1 Pecypcer HOK
) [ToBTOpEHHE, O606IH€HI:I€ u 15 1 Pecypest LIOK
CUCTEeMaTH3alHsl 3HAaHHHA
O0bEM MHOTOrpaHHUKA 17 1 Pecypcrr HOK
4 Tena Bpamenus 24 1 Pecypcrr HOK
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1 Pecypert LIOK
KPYTJIBIX TET
6 JIBrKeHUS 5 1 Pecypcer HOK
. [ToBTOpEHHE, 0606meHlile u 17 ) Pecypent [IOK
cHUCTeMaTu3aIus 3HAaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
/i Tema ypoxka Beero KonTpoabubie | IlpakTuueckue fll3yqennﬂ :)lﬁlt)l:leBaTe.HbHLle
padoThI padoThbI pecypebi
OcHoBHbIE NpaBUiIa U300paKEHUS HA
1 PUCYHKE TJIOCKOCTH, MAPAIIIEIbHBIX 1 Pecypcrt HOK
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, psimas,
IJIOCKOCTb, MPOCTpaHCcTBO. OCHOBHBIE
2 npaBujIa N300paKeHUsI HA PUCYHKE 1 Pecypcrt HOK
IJIOCKOCTH, MapajlIeNIbHbIX IPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsiTHs: mepecexarourecs mIoCKOCTH,
3 MepeceKaroIInecs mpsimMasi ¥ TUIOCKOCTb; 1 Pecypcst HOK
MOJIYTIPOCTPAHCTBO
[TonsTHs: mepecexkarouecs MmIoCKOCTH,
4 MEePECEKAIOIINECS MPsAMas U IIIOCKOCTh; 1 Pecypcst HOK
MOJIYTIPOCTPAHCTBO
MHororpaHHuKH, H300paXKeHe
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 Pecypcer HOK
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paKeHNE
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 Pecypcer HOK
HECYIIECTBYIOIINX 00OHEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1 Pecypcst HOK




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

Pecypcst HOK

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cienctBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U INIOCKOCTEN

Pecypcst HOK

10

N300paxeHue cedeHuil nmupamuipl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pEopa. N3o0pakeHue nepeceucHus
IIOJIY4EHHBIX II0CKOCTeN. PackpamnBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

Pecypcrt HOK

11

N300paxeHue cedeHuil mupamuibl, Kyoa u
IPU3MBL, KOTOPBIE IPOXOIAT Uepe3 X
p€opa. N3o0pakeHne nepeceueHus
MIOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHNUH Pa3HBIMHU LIBETAMHU

Pecypcst HOK

12

N300paxeHne cedeHnit mupamuibl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOAT Yepe3 Ux
pEbpa. N3o0paskeHue nepecevyeHus
NOJYYEeHHBIX IIOCKOCTe!. PackpanimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

Pecypcer HOK

13

N3o06paxeHue cedeHnit mupamMmuipl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOASAT Yepe3 X
pEbpa. N3o0pakeHue nepeceueHus
NOJIYYEeHHBIX TIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUYECHHUH Pa3HBIMH LIBETAMH

Pecypcst HOK

14

Merton ciaenoB ajs MMOCTPOCHUA CeuYeHUI

Pecypcst HOK




15

MeTon criefioB il TIOCTPOSHUS CEUSHUI.
CBolicTBa nepeceyeHrid MPSIMbIX U
IIJIOCKOCTEN

Pecypcrt [IOK

16

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IJIOCKOCTEN

Pecypcrt [IOK

17

[TocTpoenue ceuenuit B nupamuze, Kkyoe
o TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MOCTPOEHUS

Pecypcer HOK

18

[TocTpoenue ceuenuit B nupamuze, Kyoe
o TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
MOCTPOCHUS

Pecypcer HOK

19

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

Pecypcer HOK

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

Pecypcer HOK

21

[ToBTOpenne mianumerpun: Teopema o
MPOMOPIMOHANLHBIX 0Tpe3kax. [logobdue
TPEYTrOJIbHUKOB

Pecypcst HOK

22

IToBTOpenue mianumerpun: Teopema
Memnemas. PacueTsl B ceueHnIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3BuTus

Pecypcrr IOK




INIAaHUMETPHUHU U CTEPECOMETPUN

23

KouTponsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anmHOe pacronoxeHue npsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky ckpelmuBaronmxcs
npsaMmeIx. [lapamiensHblie npsMbie B
IIPOCTPAHCTBE

Pecypcst HOK

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JTAHHOM NIPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAILEH HA JaHHOU
npsiMou. Jlemma o nepeceueHuun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

Pecypcrt HOK

26

[TapayenpHOCTB Tpex MpsiMbIX. TeopeMa o
TpEX MapajuleNbHBIX NPsAMBIX. Teopema o
CKPELIUBAIOIINXCS IPSAMBIX

Pecypcrt HOK

27

[TapannenbHOE TPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapaJLICILHOTO
npoekTupoBanus. 300pakeHre pa3HbIX
buryp B napaiienbHON MPOSKIIUU

Pecypcrt HOK

28

[{eHTpanbHas npoeKus. YTOI C
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXY NPSIMBIMHU

Pecypcrr [IOK

29

3ajaun Ha TOKa3aTeILCTBO U
HCCIIEAOBaHNE, CBA3AaHHLIC C
pAacIOJIOKEHHUEM IIPSAMBIX B IIPOCTPAHCTBE

Pecypcrr [IOK

30

[TonsATHA: MapauIeTbHOCTD MPAMOMN U

Pecypcrr IOK




IUIOCKOCTH B mpocTpaHctse. [Ipu3nak
NapauIeIbHOCTU MPSIMOU U TJIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

FGOMeTpI/ILICCKI/Ie 3aJa4u Ha BBIYHCJICHUEC U
J0Ka3aTeJIbCTBO, CBA3aHHBIC C
NnapaijaCIIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

Pecypcrl [IOK

32

[TocTpoeHue ceueHus, TPOXOASILIETO Yepes3
JAHHYIO IIPSIMYIO Ha YepTEkKe U
napajuieIbHOTO APYrou npsimoil. Pacuér
OTHOLLEHUN

Pecypcer HOK

33

HapannenLHa;I MMpOCKI A, IPUMCHCHUC
A ITIOCTPOCHU A ceueHHI KY68. n
napajjejaenuiicaa. CBoiicTBa
MnapajjieJicnIcia U mpu3mMbl

Pecypcer HOK

34

HapanneanLIe IIJIOCKOCTH. HpI/I3HaKI/I
MapajiCJIbHOCTH ABYX IUIOCKOCTEM

Pecypcer HOK

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MTPOXOASIICH
yepe3 TOUKY, HE MPUHAIIEKAILYIO TaHHON
MIJIOCKOCTH U CIIECTBUS U3 HEE

Pecypcer HOK

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPU NIEPECEUEHUH JIBYX NTapalJIeNIbHbBIX
IJIOCKOCTEN TPEThEN

Pecypcrt HOK

37

CaolicTBa napamieiabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX NPSMBIX,

Pecypcer HOK




3aKJIFOYEHHBIX MCXKAY MMapalyICJIbHBIMHA
IIJIOCKOCTAMU,; O IIEPECCUCHUU HpﬂMOfI C
ABYMS ITapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBropenue: Teopema [Tudaropa na
IIOCKOCTH

Pecypcrr [IOK

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

Pecypcrt HOK

40

CaolicTBa Ky0a U IPSIMOYTOJIbHOTO
napaenenunena

Pecypcrt HOK

41

Brruucnenue qiuH OTPE3KOB B KY6C n
IpAMOYT'OJIbHOM IMapaJUICIICTIUIICIC

Pecypcer HOK

42

IleprieHAMKYAAPHOCTD NPAMOU U
miockoctH. [Ipu3zHak
NEePHEHANKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH

Pecypcer HOK

43

IlepneH AUKYIAPHOCTD MPAMON U
mockocty. [Ipusnak
NEPIEHAUKYIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

Pecypcer HOK

44

TeopeMa 0 CYIICCTBOBAHUHU U
CANMHCTBCHHOCTH HpﬂMOfI, HpOXOI[HH.IGfI
4Cpe3 TOUKY MMPOCTPAHCTBA U
HCpHCHI[HKynﬂpHOﬁ K IINTIOCKOCTH

Pecypcer HOK

45

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

Pecypcst HOK

46

[InockoCcTH M EpIIEHINKYISIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

Pecypcor [IOK

47

[lepnenauKyIsip ¥ HaKJIOHHASA.

Pecypcrr [IOK




[TocTpoeHue neprneHauKysapa u3 TOUYKU Ha
PSIMYIO

IlepneHauKyIsIp ¥ HAKJIOHHASA.

48 [TocTpoenue neprneHaAnKyIsipa u3 TOUYKU Ha Pecypcst HOK
IPSAMYIO
Teopema 0 TpEX NEepHEHAUKYIIPAX

49 P P P yop Pecypcst HOK
(npsimast u oOpaTHast)
Teopema o0 TpEX nepHIEeHAUKYIISIPAX

50 P P P yup Pecypcer HOK
(npsimast 1 oOpaTHasi)
VYroa Mexay CKpeluBaroIMMUCS

51 y Cxp Pecypcer HOK
MPSIMBIMU
[Touck neprneH uKyIsIpHBIX IPSIMBIX C

52 IIOMOLIBIO NIEPIIECHIUKYJISIPHBIX Pecypcst HOK
IJIOCKOCTEN

53 OpTOroHanbHOE MPOSKTUPOBAHUE Pecypcrt HOK
[Toctpoenue ceuennii kydoa, mIpU3MBbl,

54 MPaBWJIBHON MUPAMHUJIBI C TOMOIIBIO Pecypcst HOK
OPTOTOHAJILHON IIPOEKIINU
[Toctpoenue ceueHnit kydoa, mIpU3MBlI,

55 MPaBWJIBHON MUPAMHUJIBI C TTOMOIIBIO Pecypcrt HOK
OPTOrOHAJILHON IIPOEKIINHU
CummeTpusi B IPOCTPAHCTBE

56 OTHOCHTEIIBHO IUIOCKOCTH. [ImockocT Pecypcer HOK
CHMMETPHUI B MHOTOTpaHHUKAX
[Ipr3Hak nepneHIuKyJIApHOCTH IPSIMOM U

57 P P AP P Pecypent LIOK
MJIOCKOCTH KakK CIEACTBUE CUMMETPUHU

58 IIpaBunbHBIE MHOTOTPaHHUKU. Pacyér Pecypcer HOK




paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTH

59

IIpaBunbpHBIE MHOTOTPaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

Pecypcst HOK

60

Crioco0Obl OIIyCTUTh MEPIEHAUKYIISAPBIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

Pecypcrt HOK

61

CaBur 1o HenapasuieJabHON MPSMOU,
WU3MEHEHUE PACCTOSHUN

Pecypcer HOK

62

KoHnTtposbHast pabora "B3auMHoe
pacroIokKeHUe MPSMBIX U MIIOCKOCTEN B
npocTpaHcTBe"

63

HOBTOpeHI/ICZ YroJi Mexay npsaMbIMH Ha
IIJIOCKOCTH, TPUT'OHOMCTPUA B
IMPOU3BOJIBHOM TPECYI'OJIbLHUKE, TCOpPEMaA
KOCHUHYCOB

Pecypcer HOK

64

[ToBTOpEHME: Yyrom Mexny
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE

Pecypcer HOK

65

FGOMCTpI/I‘-IGCKI/Ie METOJAbI BEIYUCICHUSA
yriia MEXAy NpAMBIMA B MHOT'O'PAaHHUKAX

Pecypcer HOK

66

JIByrpansbiit yroa. CBOMCTBO JIMHEHHBIX
YIJI0OB JIBYTPaHHOTO yTja

Pecypcrr [IOK

67

[TepnenaukynspHsle 1ockocTH. CBONCTBA
B3aMMHO NEPIEHINKYISPHBIX MITOCKOCTEN

Pecypcrr [IOK

68

[Tpu3Hak neprneHuKyIIpHOCTH
IIJIOCKOCTEH; TEOpeEMa O MPSMOK
MEePEeCEeUCHUS ABYX MIOCKOCTEN
NEPIEHAUKYISIPHBIX TPEThEW IITIOCKOCTH

Pecypcrr IOK




69

[IpstmoyronbHBIN Napaienenumnen; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesienumnena

Pecypcrt [IOK

70

TeopeMa 0 1MaroHany NpsAMOYTrOJIbHOTO
napaiesienunesa u ciecTBue u3 Heé

Pecypcrr [IOK

71

CrepeomeTpuuecKue U NpUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3aMMHBIM
PacCIioJIOKCHHUEM NIPSAMBIX U IINIOCKOCTHU

Pecypcst HOK

72

[ToBTOpEHME: CKPEIIMBAIOIIUECS MIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAHIAPTHBIX
MHOTOI'PaHHHUKAX

Pecypcrt HOK

73

[Tapa napasnienbHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPSAMBIX, PACCTOSIHUE
MEX/1y CKPELIUBAIOIIUMUCS IPSIMbIMU B
MIPOCTBIX CUTYaIHSIX

Pecypcrt HOK

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TIOCKOCTH

Pecypcrt HOK

75

BelunciieHre pacCcTOSHUN MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIISIPHOMN MIOCKOCTH

Pecypcer HOK

76

Tpé€Xrpa"Hslii yroi, HEpaBeHCTBaA s
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJIa

Pecypcst HOK

77

DneMeHTHI ChepUIECKOil TeOMETPHUH:
reo/Ie3NYeCcKre JTMHUMU Ha 3eMie

Pecypcst HOK

78

Konrponsnas padora "Yrisl u
paccrosiHus"




Cucremaru3zainus 3HaHU "MHOrOrpaHHUK

7 Y €ro AJIeMEHTHI" 1 Pecypest LIOK

20 ITnpamupa. Bunel nupamun. 1pasunsHas 1 Pecypest LIOK
nupamuia

81 Eg:}:r;i}?r;;i :aKJIOHHaSI IIPU3MBL. | Pecypest LIOK

20 [Tpamoit napannvenennnez[, 1 Pecypent LIOK
IPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo

23 g;?;jme MHOTorpaHHuku. Teopema 1 Pecypest LIOK
Boinykible MHOrorpanHuku. Teopema

84 Oitnepa. [IpaBuiibHbIE U IOTYIIPABUIIbHBIC 1 Pecypcst HOK
MHOI'OI'PaHHHUKH

85 KonTponbhas padota "MHororpanHuku" 1

26 E::;Tplx;el{ lzizzopa Ha IIJIOCKOCTH U B | Pecypent LIOK

87 CymMma BEKTOpOB 1 Pecypcer HOK

88 Pa3nocTh BekTOpOB 1 Pecypcer HOK

89 [IpaBumno mapasienenurnea 1 Pecypcrt HOK

90 YMHOX€EHUE BEKTOpa Ha YHUCIIO 1 Pecypcer HOK
PasnosxeHnue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JIEXKAIIUX B OJJHON 1 Pecypcer HOK
IJIOCKOCTH

92 CxansapHoe Mpou3BeICHHE 1 Pecypcrr [IOK

93 ]j;:)t{cli;z::zeyrna MEXly BEKTOpaMU B | Pecypest LIOK

94 IIpocreiimue 3ana4u ¢ BEKTOpaMu 1 Pecypcst HOK




95 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1 Pecypcrt [IOK
96 [Ipocreiiive 3a1auu ¢ BEKTOpaMu 1 Pecypcst HOK
97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1 Pecypcrt [IOK
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 Pecypcrl [IOK
99 O060011IeHne U cucTeMaTu3alus 3HAaHUK 1 Pecypcer HOK
100 HroroBast koHTpoOIbHAs paboTa 1

101 HroroBast KoHTpoIbHAs paboTa 1

102 O06001eHne U cucTeMaTu3alus 3HaHUK 1 Pecypcer HOK

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Konrpoasnbie | IlpakTuyeckue
Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThbI
pecypcsl
IToBTOpenue Temsl "KoopanHAThI BEKTOpa
1 1 Pecypcer HOK
Ha IUIOCKOCTH U B IPOCTpaHcTBE" ypeot L
) [ToBTOpenue Temsl "CkansgpHoe 1 p LIOK
€CypcChl
MIPOM3BEICHUE BEKTOPOB'"* P
[ToBTOpenue TeMsl "Brruncnenue yria
3 MEX1y BEKTOpaMU B IPOCTpaHCTBE"* 1 Pecypent LIOK
[ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOT
4 ’ 1 Pecypcel IIOK
MPOXOJIAILIEH yepe3 ABE TOUKU" yp
5 YpaBHEHHE ITIOCKOCTH, HOPMAaJb, | Pecypeer LIOK
aBHEHUE IJIOCKOCTH B OTpE3Kax P
y
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, | Pecypent LIOK
aBHEHUE IJIOCKOCTH B OTpE3Kax
y
7 BekropHoe npousseneHue 1 Pecypcer HOK
JInHeliHbIE HEPABEHCTBA, JIMHENHOE
8 ’ 1 Pecypcni LIOK
nporpaMMupoBaHue™ P
JIuHeliHbIE HEPABEHCTBA, JINHEWMHOE
9 ’ 1 Pecypcor LIOK
nporpaMMupoBaHue™ ypent I
AHaJIUTHYECKHE METOBI pacuéTa yria
10 1 Pecypcer HOK
MEXly PSIMBIMH B MHOTOI'paHHUKAX * ypeot L
AHaJIUTHYECKHE METOBI pacuéTa yria
11 1 Pecypcer IIOK
MEX/y TUIOCKOCTSIMH B MHOTOI'paHHHUKaxX * P




®dopmyna pacCTOSIHUS OT TOUKH J10

12 * Pecypcrl [IOK
IUIOCKOCTH B KOOpJMHATaX
Haxoaenue paccTossHUi OT TOYKHU 10

13 P N Pecypcrt HOK
TUTIOCKOCTH B KyOe
Haxonenue paccTossHUi OT TOYKHU 10

14 P . N Pecypcer HOK
IUIOCKOCTH B MPAaBUJIbLHON TUPaMUIE

15 KoHTtposbHas pabota "AHamuTuyeckas
reomerpust"”
CeveHunss MHOTOIpaHHHUKOB: CTaHJapTHBIE

16 P P Pecypcer HOK
MHOI'OI'PaHHHUKH

17 CeueHust MHOTOIPaHHUKOB: METO/ CJIEJIOB Pecypcer HOK
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IIJIOCKOCTH, IIEPECEeYEHUs IIPSMBIX U Pecypcer HOK
IUIOCKOCTEH
[TapannenpHble MpsIMbIE U TUIOCKOCTH:

19 P P Pecypcrt HOK
napasuleJIbHble CEUEeHUS
[TapanienpHble NIPsIMBIE U TUIOCKOCTH:

20 P i pv Pecypcer HOK
pacuéT OTHOIIECHUN
[TapamienpHble NIPsIMBIE U TUIOCKOCTH:

21 YTJIbI MEXKY CKPELIMBAIOIIUMUCS Pecypcer HOK
IPSMBIMH
[lepnieHquKynsgpHBIE TPSIMbIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl

22 P P N Pecypcer HOK
NEPIEHIUKYIISPHBIX TNIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[lepnieHquKyNgpHBIE TPSIMbIE U

23 Pecypcst HOK

IUIOCKOCTH: TeopeMa 0 Tpex




HEePIEeHIUKYIIApax

24

IlepnenAuKyISIpHBIE TIPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHHUKAX

Pecypcst HOK

25

IToBTOpEHue: mIomanu
MHOTOYTOJIbHUKOB, (hOPMYJIBI 115t
Ioniaiel, cooopakeHus moaoous

Pecypcst HOK

26

IToBTOpEHueE: IOMIAAN
MHOTOYTOJILHUKOB, ()OPMYITBI JIISI
TJI0IAJIeH, COOOpakeHUsI TO00ms ™

Pecypcrt HOK

27

[ToBTOpEHUE: MIOIIA U
MHOTOYTOJIBHUKOB, ()OPMYJIBI JJISI
JI0IAJIeH, COOOpakeHUsI O00ms ™

Pecypcrt HOK

28

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUs Moao0us ™

Pecypcer HOK

29

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTu, COOOpakeHusl moaoous ™

Pecypcer HOK

30

Konrponbnas pabora "IloBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. OOBeM MPSIMOYTOIBHOTO
napauenenumnena®

Pecypcrt HOK

32

3amaun 00 yABOCHUH Ky0a, O KBaJApaType
Ky0a; 0 TpUCEKLIUHU yIiia

Pecypcrr [IOK

33

CrepeoMeTpHuuecKre 3aJJau, CBI3aHHBIE C

00BEMOM MPSMOYTOJIBHOTO

Pecypcrr [IOK




napauicicnuicaa

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C

34 BBIUHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO Pecypcst HOK
napaenenumnena®

35 O0BEM TIPSAMOI TIPU3MBI™ Pecypcrt HOK
CrepeoMeTpHuuecKre 3aJa4u, CBI3aHHbIE C

36 P P B} S Pecypcsl LIOK
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI
[Tpuxnanublie 3a1a4u, CBSI3aHHBIE C

37 p N N N Pecypcsr IIOK
00BEMOM TMIPSAMOI TPU3MBI
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpenenéHHoro uuterpaiga. Oobém Pecypcrt HOK
HAKJIOHHOM MpU3MbI*
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpenenéHHoro uuterpaiga. Oobém Pecypcrt HOK
IApaMUJIBI*
®dopmyna o0bEMa mupamusl. OTHOIIIEHHE

40 PMY P Pecypcer HOK
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
®opmyna o0béMa nupamuabl. OTHOIICHKE

41 PMY P Pecypcer HOK
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
CrepeoMeTpHUEeCKUE 3aJa4H, CBA3AHHBIE C

42 P p 3 O Pecypcst LIOK
00BEMaMH HAKJIIOHHOW MPU3MBI
CrepeoMeTpHuuecKre 3aJjauu, CBS3aHHBIE C

43 - ’ Pecypcor LIOK
00BEMaMH THpaMUIBI
[Tpuxnanueie 3ana4un no Teme "OOBbEMBI

44 Ten", cBsi3aHHbIE ¢ 00BEMOM HAKIIOHHON Pecypcer HOK
NpU3MBI*

45 [Tpuxnanueie 3ana4un o Teme "OObEMBI Pecypcer HOK




Ten", CBSI3aHHBIE C 00BEMOM MUPAMHKIBI*

[Tpumenenne 06bEMOB. Brruncienue

46 N Pecypcst HOK
paccTosiHus A0 IUIOCKOCTH

47 Kontponbhas padora "O0bEM
MHOTOTrpaHHHKaA"
[unuHapuyeckas HOBEPXHOCTb,

48 00pa3yromue MUJIMHIPUICCKOM Pecypcrt [IOK
oBepXHOCTU *
Hunuaap. [IpsaMoi KpyroBor HUIHHIP.

49 p- 4P byt * P Pecypcer HOK
[1nomaas NOBEpXHOCTU HUIMHAPA
Konunueckas moBepXxHOCTb, 00pa3yromiue

50 . p » O0P yio Pecypcor LIOK
KOHHYECKOU noBepxHoctu. Konyc
CeueHnue KoHyca IJIOCKOCTBIO

51 Y ’ . Pecypcen LIOK
NapajuIeIbHOM MJIOCKOCTH OCHOBaHUS
VYceuénnnlil konyc. M3o00paxkenue

52 y P N Pecypcrt HOK
KOHYCOB M YC€UEHHBIX KOHYCOB
[Tnomans 60KOBOM MOBEPXHOCTH U

53 . P * Pecypcer HOK
MOJIHOM MTOBEPXHOCTU KOHYyCa
[Tnomans 60KOBOM MOBEPXHOCTH U

54 . P * Pecypcer HOK
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpHuyuecKue 3aa4u Ha

55 JI0OKa3aTelIbCTBO U BBIYUCIICHHE, Pecypcer HOK
MOCTPOEHUEM CEUEHUM UIMH/PA, KOHyCca
CrepeomMeTpruUeCKHE 3a/1a41 HA

56 JI0OKa3aTelIbCTBO U BHIYUCIICHHE, Pecypcer HOK
MOCTPOEHUEM CEUCHUH IIMINH/IPA, KOHyCa

57 IIpukiagHele 3aa4n, CBSI3aHHBIE C Pecypcer HOK




MATUHAPOM ™

58

[TpuknaaHbie 3a7a9u, CBA3aHHBIE C
IMHAPOM *

Pecypcst HOK

59

Cdepa u map*

Pecypcrt [IOK

60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

Pecypcrl [IOK

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

Pecypcer HOK

62

VYpasaenue chepsl. [Lomans chepsl u eé
yacTen

Pecypcer HOK

63

Cummerpus chepsl 1 mapa

Pecypcrt HOK

64

CrepeomeTpuyeckue 3a1au Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO c(epoil U mapom,
HOCTPOCHHEM HX CEUYCHHI TIOCKOCThIO

Pecypcrt HOK

65

CrepeoMeTpHuuecKre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

Pecypcrt HOK

66

[TpuknanHbie 3a1a4u, CBSI3aHHBIE CO
cthepoit u mapom*

Pecypcrt HOK

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIaPTHBIE
nmonoous*

Pecypcrt HOK

68

Paznuunbie KOMGI/IHaL[I/II/I TCJI BpalliICHUS U

Pecypcst HOK




MHOTI'OI'PaHHHUKOB

69

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpameHus"*

Pecypcst HOK

70

3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus'"*

Pecypcst HOK

71

KonTtposnbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO IMIHHIpa*

Pecypcer HOK

73

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
KoHyca™*

Pecypcrt HOK

74

[Tnowmaau 6OKOBOM U MOJIHOM
MOBEPXHOCTH KOHYyCa

Pecypcrt HOK

75

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIUIIHH/IPA,
KOHycCa

Pecypcrt HOK

76

[Tpuxnanueie 3ana4n o Teme "OOBEMBI U
TJIOIIAU TTOBEPXHOCTEH Ten"*

Pecypcer HOK

77

O0OBEM 1mapa 1 MIapoOBOTO CEKTOPA.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTpUUeCKHe 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM 00BHEMOB
Iapa, IapoBOro CErMeHTa U MapoBOro
ceKkTopa

Pecypcrt HOK

78

[Tpuknanueie 3ana4n o Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
miomaaso cepbl. COOTHOMIEHUS MEKITY

Pecypcrr IOK




IUIONIAIIMU TTOBEPXHOCTEH M 00bEMaMU
MONOOHBIX TEI*

79

[TonoOHbIE TeNa B MPOCTPAHCTBE.
H3menenue o6bEMa mpu moo0uu.
CrepeoMeTpHUuecKre 3aJa4l, CBSI3aHHbIC C
BbIUKCJICHHEM 00BEMOB Tell U ILIOMIAeH
MMOBEPXHOCTEN

Pecypcrt [IOK

80

KonTponbnas padota "I[lnomanu
HOBEPXHOCTU M 00BEMBI KPYTJIBIX Ten"

81

JBuxenust npocrpancTBa. OToOpaskeHusl.
JBuxenwust u paBeHCTBO (huryp. OO1mme
CBOICTBA JBHKCHUM

Pecypcrt HOK

82

Buas! nqBrKeHNN: apaieabHbIIA
IIEPEHOC, LIEHTpaIbHAsl CUMMETPUS,
3epKabHasi CUMMETPUS, IOBOPOT BOKPYT
IPSAMOi

Pecypcrt HOK

&3

[IpeoOpazoBanus noxoous. [psmas u
cthepa Diinepa

Pecypcst HOK

84

FGOMeTpI/ILICCKI/Ie 3ala4u Ha ITPUMCHCHUC
JABUXXCHUA

Pecypcrt HOK

85

KonrtpomnsHas padota "Bektopsl B
npocTpaHcTae”

86

Ob6o6maromiee noropenue 11 noHsATHit 1
MeTOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMAaTH3alHsl 3HAHUI:
"TlapansenbHOCTh NPSMBIX M IUIOCKOCTEH
B IIpocTpaHcTBe"

Pecypcst HOK

87

Ob6o6maroree noropenue 11 noHsATUit 1

Pecypcst HOK




METOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse"

88

Ob6o6maromee noropenue 11 noHsATH U
MEeTOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse"

Pecypcrl [IOK

89

Ob6o6maromee nmoBropenue 11 moHsTHH U
MeTo/10B Kypca reomerpuun 10—11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI:
"O6beM MHOTOTpaHHUKa"

Pecypcer HOK

90

Ob6o6maromee noBropenue 11 moHsTHH 1
MeTo/10B Kypca reomerpuu 10—11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

Pecypcer HOK

91

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

Pecypcer HOK

92

Ob6o6muaroree nopropenue 11 noHATH U
MeTOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"Tlnomaan moBepXHOCTH M 0OBEMBI
KpyTJbIX Ten"

Pecypcst HOK

93

Hrorosas KOHTpPOJIbHAA pa60Ta

94

HroroBast kKoHTpoJIbHAs paboTa

95

[ToBTOpeHme, 0600IIEHNE 1

Pecypcer HOK




cHCTeMaTH3aIus 3HaHUuH

96

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOI MM ™

Pecypcrt HOK

97

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M *

Pecypcrt HOK

98

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M ™

Pecypcrt HOK

99

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M *

Pecypcrt HOK

100

Hcropust pa3BUTHS CTEPEOMETPUHN KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX HWHKECHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M ™

Pecypcrt HOK

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ poJib B pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHii ™

Pecypcrr [IOK

102

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ poJlb B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U

Pecypcrr IOK




KOMITBIOTCPHBIX TEXHOJIOTHH *

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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8

[Ipumeuanue: * OTMEUEHBI YPOKH, BKIIOYAIOIIUE peaTn3aluio IpohMUHUMYMa







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHSL.
['eometpus, 10 xkmace/ Anexcanmapos A.Jl., Bepuep A.JI., Peokuk B.A.,
Axunonepnoe o6mectBo «M3aarensctBo «lIpocBemienne»

Marematuka: ajiredpa ¥ HayaJla MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSI.
['eometpus, 10 - 11 kaccsl : yueOHUK A7 00111e00pa30BaTEIbHBIX YUPEKIACHUH :
0a30BbIi 1 npoduibHbIA ypoBHaU / JI. C. AtanacsiH, B. @. byrysos, C. b.

Kanomues u ap.. AkiponepHoe o6miectBo "MUznarenscto" "[Ipocsenienrne”

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

['eomeTpus. [Toypounsie pazpabotku. 10—11 kmaccel. YueOHoe mocodue s
o011eo0pazoBaTeNbHBIX OpPraHUu3aIlHil.

VYyebnoe nznanue Cepust «MI'Y — mikose»

Caaxksn CamBen Manacosuy, byty3oB Banentun @EgopoBuy

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

Pecypcer [IOK

MUWHUCTEPCTBO NPOCBEINEHUA POCCUVICKOM ®EJIEPAIIIN

MunucTepcTBO 00pasoBanus U Hayku Camapckoii 00J1acTu
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MNOACHUTEJBHASA 3AIINCKA

YueOHbili Kypc «BeposSTHOCTh M CTaTHCTUKA» YTIYOJIEHHOTO YPOBHS
ABJISETCSl TPOJOJDKEHUEM U Pa3BUTHEM OJAHOMMEHHOro y4eOHOTO Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeqHero oliiero oopazoBanusi. Y4eOHBIN Kypc
npeaHazHayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYpHI U
MMOHMMAHUS POJIM TEOPUU BEPOSTHOCTEH KaK MaTEMAaTUYECKOTO MHCTPYMEHTA IS
U3YYEHUS! CIy4alHBIX COOBITUM, BEIMYMH M TponeccoB. Ilpu u3yueHuu Kypca
o0OoramarwTcsi MNpPEJICTaBlICHUS OO0Yy4alolUXCsi O METOJaX  HUCCIIEIOBAHMS
U3MEHYMBOTO MHpPA, paA3BUBACTCAd TMOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHMSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Cognepkanve y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO 0O0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEJCTABICHUN O CIyYallHBIX BEJIMYMHAX M B3aHUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JDKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee YyOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUYECKUX MOJICTISX, UCIOJIb3yEMbIX
JUIi  ONMKMCAHUS  AHTPOMOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3IMYHbIE POJia H3MEPEHMSIX, AJIUTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIsSeTcs 0a30if a1 OCBOEHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIBKO MH)KEHEPHBIX
CIEHHAIBHOCTEW, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, TOCKOJIbKY
COBpPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIbHON MEpE HUCIOIb3YIOT ammapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpalibHYI0 dYacTh Y4YEOHOro Kypca 3aHUMAaeT
oOCyXXJIeHHE 3aKOHAa OOJBIMMX 4YHcel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIECKyI0 (hOpMaIn3aIHIo.

B cooTBeTCTBMM ¢ YyKa3aHHBIMH LEISIMA B CTPYKType Y4YEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJECJIECHBI OCHOBHBIE
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEI.

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaiga JaHHOTO Y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Conepxanve mnumaNM «CroydaiiHble COOBITHSI W BEPOSITHOCTH»  CITYXKHUT
OCHOBOM Jj1s1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXK]ly 3HAUCHHUSMHU CIy4allHbIX BEIUYHMH. BakHyI0 4acTh B 3TOM COEpKATEIbHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIIBLHOTO paclpeneeHu 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM MU HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHHE OOydyaroluXcs Ha ONHCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHHUMAaHHE YEISIETCS OKa3aTeIbHOMY U HOPMAJIIBHOMY PACIIPECICHHSIM.

B yueOHOM Kypce mnpeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMH U OIKCAaHUE OBTOM CBA3M C IIOMOIIBIO
KO3 QUIMEHTa KOPpPEIsUU MU €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», U3yUYECHHYIO Ha YPOBHE
OCHOBHOI0 00mero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITH, HACTYNAIOMUX B €UHUIY BpeMeHH. O3HAKOMIIEHHE C paclpeieieHuEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUM HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMM, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro kypca «BeposSTHOCTP W CTaTUCTHKa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 wgaca (1 yac B
Henento), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

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

CrnyualiHble SKCTIEPUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McXo/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTe 4acToThl U
BEPOSATHOCTU  cOObITHI.  ChydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHue, 00beIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia clI0KeHUsS BEPOSTHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOXKEHHME BEPOATHOCTEN. [lepeBo cirydalHOTO
skcniepumenTa. Gopmyna nmosHoM BeposTHOocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMAa
HeroTona.

Cepusi He3aBUCHMBIX wucnbITaHuld bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuvaitnas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIy4YalHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX BeaudyuH. He3aBucumble
CIIy4ailHbIEC BEJIMYUHBI.

MaremaTudyeckoe OXHUAAHUE CIy4YalHOW BEJIMYMHBI (paclpe/iesiCHHs]).
[IpuMepbl TIPUMEHEHHST MaTeMaTHYECKOTO0 OXXHMJAaHHsS (CTpaxoBaHHUE, JOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWuyuHbBl. MaTeMaTtnyeckoe
OXXMJAHUE CYMMBbI CIIy4dalHBIX BEJIMYMH. MaremMaTuyeckoe  OKHUIaHUE
T€OMETPUYECKOTO U OMHOMHUAILHOTO pacpeieTICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIYYalHOW  BEJIUYMUHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHOM BeMMYMHBL. MaTeMaTrudeckoe
OXUJAHUE IIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHbIX
BenuunH.  Jlucmepcuss uW CTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacripenenenusa. /Jlucnepcus M CTaHAAPTHOE OTKJIOHEHUE TI'€OMETPUYECKOTO
pacupeneneHus.



HepasenctBo UebOniméBa. Teopema YebniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uucen. BwiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpoCTERIIMX TUIIOTE3 C IOMOLIBIO U3YYEHHBIX PACIIPENCIICHUN.

HenpepbiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YyHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacnpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY paclpeeieHUI0. 3a1aun, NPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IIJIOTHOCTH BEPOSITHOCTH
NO0KA3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHuss. @PyHKIUSA IVIOTHOCTH U CBOMCTBA HOPMAJIbHOT'O PaCIIPEACIICHHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3agauw,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuauust 1Byx ciaydaiiHbix BenumuuH. Koadduuuent nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJMIOAEHMST JIByX  BEJIWYMH. BbIOOpOUHBIil
Kod(phULMEHT Koppenauuu. Paznnune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00Y4aloIIerocs: Kak akTUBHOIO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKON IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTeMaTUYECKON IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0o Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7ay, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUIOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IICHHOCTH TpPYAOIIOOUs, HHTEpEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrt W Ppeanu30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTréMaTH4YecKoMy  OOpa3oOBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HANIPABICHHOCTH;

7) 3KOJIOTUYe€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-DPKOHOMHUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOTHON U COIHATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW ESITeIbHOCTH, ATAaroB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHS IUBUJIU3AIMM, OBJAJCHHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUWA, OTHOIICHUN MEXAy MOHATHUSIMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABJIUBAThH CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAaHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BbEKTaMH, SBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOEHUS, HWCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKXKe BBIIBUTATDH
MIPE/IIOJIOKEHNUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nunpopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIHMIO DPA3NIUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh HMHGOPMALMIO, MPEICTaBIATh €€ B pa3IU4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SCHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENHHON  pedieKCMH KaK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAIETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara pelieHUs
MaTeMaTUYEeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMMOOK, BEIIBJICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3YJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHIKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYaJTbHON
paboThl TpU pemIeHWH YYeOHBIX 3a4ad, MNPUHUMATh 1EJdb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYXAAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHX JTIOMICH;

y4acTBOBaTh B TPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJeHAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIIUPOBAHHBIM
y4aCTHUKaMU B3aHMMOJCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JIEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH MOHATHUAMM: CIYYaHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HAXOJUTh U (POpMYIHUPOBATH COOBITUSA: MEepeceyeHue, OObeAMHEHUE AaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY, HCIIOJIb30BaTh JAUATPAMMBI
DOiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELIECHUs 3a/ay, MOJIb30BaThes (HOpMyInoi
CJI0’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIyd4alHBIX COOBITUIA;



ONEpUpPOBATh  TOHSATUSAMHU:  YCIOBHAasi  BEPOATHOCTb,  YMHOXEHHUE
BEPOSITHOCTEHM, HE3aBUCUMBIE COOBITHS, JAEPEBO CIy4allHOIO JKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITHM C TIOMOIIBIO TIpaBWja YMHOXXCHHS, JepeBa
CIIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy MOJTHOW BEPOATHOCTH, (HOpPMYITy
baifeca mpu pemienun 3aay, onpeeisTh HE3aBUCUMOCTb COOBITHI TI0 hopMyJie U
110 OpraHU3aIMU CIY4YaitHOTO AKCIIEPUMEHTA;

MPUMEHSITh HM3Y4YCHHbIE KOMOMHATOPHBIE (OPMyNbl ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yaHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATUSAMHU: OWHAPHBIM  CIy4yalWHBIA  OMBIT
(ucnipITaHue), ycrnex M HeyJlaya, HEe3aBUCUMBIC HCIBITAHUS, CEpUsl MCIBITAaHUH,
HaXOJUTh BEPOSTHOCTU COOBITHH: B CEPUU HUCIBITAHUM O TMEPBOro ycrexa, B
CEepUM UCTIBITAHUN BepHyJIN, B OMBITE, CBI3aHHOM CO CIy4allHBIM BBIOOPOM U3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATh MOHITUSMHU: CIydailHas BEJIMYWHA, paclpesesieHue
BEPOSTHOCTEM, JuarpamMma pacrnpeicieHus, OuHapHas CiaydailHas BeJIMYWHA,
reOMETPUYECKOe, ONHOMUAIILHOE pacIpeieliCHHE.

K koniy 11 kiacca o0yyaromuics HayquTCst:

ONEPHUPOBATh TOHITUSIMHU: COBMECTHOE pACIPENICICHUE IBYX CIy4ailHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO pacMpe/iesieHUs] BYX CIydalHbIX
BEJIMUMH JUIS BBIJACJICHUS PACHPEACIICHUS KaXXKIO0W BEITUYUHBI, OIpeJeiIeHuUs
HE3aBHUCUMOCTH CITyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBATH MOHSATHEM MATEMATHUYECKOTO OKHIAHUS CITydailHOM
BENTUYMHBI (pacnpeniesieHus), IPUMEHSITh CBOMCTBA MAaTEMAaTUYECKOTO OXUIAHUS
MPU PEIICHUU 3aJ1a4, BBIYUCIISITE MATEeMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
r€OMETPUUECKOTO PACIIPEEICHUN;

CBOOOJTHO OIEPUPOBATH MOHITHSAMU: TUCIEPCHS, CTAaHAAPTHOE OTKIOHCHHE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATH CBOMCTBA JUCIIEPCUU CIIYYaWHOW BEJIWYWHBI
(pactpeneneHus) MpU PEIICHUM 3aJay, BBIYUCISTH JUCIIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHAIBHOTO pacipeaesICHU;

BBIYUCIISITh BHIOOPOYHBIE XapaKTEPUCTUKU IO TAHHOU BHIOOPKE U OIICHUBATH
XapaKTEPUCTHUKNA TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OTeHuBaTh BEPOSITHOCTU COOBITHI M MPOBEPSITH MPOCTEHUIIINE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YYCHHBIMU pacpeacICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrtpoabnbie | Ilpakruueckue (mupp )
NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
1 DneMeHTHl Teopuu TpadoB 3 Pecypcer HOK
) CrnyuaiiHbie OTBITHI, cinqaﬁHLIe COOBITUSA U 3 Pecypest LIOK
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOXKECTBaMU U
3 COOBITHUSMHU. EjnoxceHHe U YMHOXKEHUE 5 Pecypest LIOK
BEPOATHOCTEH. Y CIIOBHASI BEPOATHOCTb.
HezaBucumeblie coObITHS
4 DneMeHThl KOMOMHATOPUKU 4 1 Pecypcer HOK
Cepun nocieoBaTeNIbHbIX UCIIBITAHUH.
5 Ucnbrtanusa bepuymmu. CryqaifHbiid BHIOOD 5 Pecypcrt IOK
13 KOHEYHON COBOKYITHOCTHU
6 CrnydaiiHble BETUYUHBI U pacpeieNieHus 14 1 Pecypcr HOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KosunyecTBOo 4acoB JJIeKTPOHHbIE
Ne ni/m I:::rn:;};f;::me PASACIOR HTEM Beero Kontposbnbie | IlpakTnueckue Elgy;f:oOBBaI:zlbnme
padoThI padoThI pecypebi
1 3aK0H OOJBIINX YHCET Pecypcst HOK
2 DneMEeHTBl MATEMAaTUYECKON CTaTUCTUKU 6 Pecypcer HOK
HenpepbiBHbIE CiTydaliHbIE BEJIMYUHBI
3 (pacmipenenenus), MokKa3aTeabHOE U 4 Pecypcst HOK
HOpMaJbHOE pacrpeaeneHus
4 Pacnpenenenue Ilyaccona Pecypcst HOK
CBs13b MEX]y CIIy4ailHIMH BEJIMUMHAMHU Pecypcer IOK
6 O00011IeHEe ¥ cucTeMaTh3auus 3HaHU 11 1 Pecypcst HOK
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne n/n Tema ypoka Konrpoasnbie | IlpakTuyeckue
Bcero u3ydeHusi | obOpa3oBaTesibHbIE
padoThI padoThbI
pecypcsl

I'pad, cBsa3HEII rpad, mpencraBieHne

1 1 Pecypcer HOK
3aJ1a4M ¢ TOMOIIIBIO Tpada
Crenensb (BaJIeHTHOCTh) BeplIuHbL. [1yTh

2 Y 1 Pecypcrt HOK
B rpade. Llenu u uuKIbI
I'padbl HA IIOCKOCTH. JlepeBo

3 pad = p 1 Pecypcst HOK
CIIy4allHOTO KCIIEpUMEHTA
CrnyuaiiHble SKCIIEPUMEHTHI (OTBITHI) U

4 ciyyaitHble cOOBITHS. DeMeHTapHbIe 1 Pecypcer HOK
COOBITUS (MCXOBI)
BeposiTHOCTB CitydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITAX C

5 P 1 Pecypcer HOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH
BeposiTHOCTB CitydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTBITAX C

6 P 1 Pecypcer HOK
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH
[Tepecedyenue, 00beTMHEHNE MHOKECTB
Y COOBITUMN, TPOTHBOIIOIOKHBIE

7 > P 1 Pecypcor LIOK
coObITus. DopMyna CIOKEHUS
BEPOATHOCTEMN




VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE

8 BeposiTHOCTEN. Dopmyna ycIoBHON Pecypcsr HOK
BEPOSITHOCTH
VYcioBHas BEpOATHOCTb. Y MHOYKEHHE

9 BepoATHOCTEN. PopMyJsia yCIOBHOU Pecypcrt [IOK
BEPOSITHOCTH

10 ®opmyJia MOJTHOM BEPOATHOCTH Pecypcst HOK
®opmyina baneca. HezaBucumele

11 Py Pecypcer HOK
COOBITHS
KomMb6uHaTopHOe paBUiio YMHOXKEHHUS.

12 P P Y Pecypcer HOK
[lepectanoBku u akropuan
Hucno coueranuit. TpeyroiabHUK

13 eyt Pecypcer HOK
[Tackansa

14 ®opmyna bunoma HeroToHa Pecypcrt HOK
KonTponsnas padora Nel: "I'padsl,

15 BEPOSTHOCTH, MHOKECTBA,
KoMOuHaTopuka"
bunapHbIi Cly4alHBIHI OIBIT
(ucmbITaHue), ycrex U Heyaya.

16 HezaBucumsble ucnbitanus. Cepus Pecypcer HOK
HE3aBUCHUMBIX UCTIBITAHUN JI0 TIEPBOTO
ycrexa
Cepus HE3aBUCUMBIX UCTIBITAHUM J10

17 P Pecypcrr [IOK
MIEepBOro ycrexa
Cepust HE3aBUCUMBIX UCIIBITAHUM

18 P Pecypcst HOK
bepnymn

19 CiyuaiiHblii BBIOOP U3 KOHEUHOH Pecypcer LIOK




COBOKYITHOCTH

20

[IpakTuyeckas pabora c
HCIIOJIb30BAHHUEM BJICKTPOHHBIX T3,6JII/IL[

Pecypcst HOK

21

Cnyuaiinas BenuuuHa. Pacnpenenenue
BepoATHOCTEN. Jlnarpamma
pacnpezeneHus

Pecypcrt HOK

22

Onepanuu HaJ C1y4alHbIMU

BennuuHaMu. [Ipumeps pacnpenencHui.

bunapnas cirydaiiHas BeIu4uHa

Pecypcrt HOK

23

FCOMeTpI/IquKOC pacupeaciCcHuce.
bunomuansHOE pacupeaciiCHUC

Pecypcer HOK

24

MaremaTuyecKoe OKUIaHUE CIy4alHOU
BeJIMYMHBI. COBMECTHOE pacipeiesicHue
JBYX CIy4alHbIX BEJIUYHH

Pecypcer HOK

25

HesaBucnmele ciryqaiiHble BEJIMYNHBI.
CBolicTBa MaTEMATUYECKOTO OXKHUIAHHUS.
MaremaTHueckoe oKuganue OuHapHOU
CIIy4alHOM BEJIMYHUHBI

Pecypcer HOK

26

MaremaTudeckoe OKHIaHue
Te€OMETPUYECKOTO 1 ONHOMHATLHOTO
pacrpeneeHui

Pecypcer HOK

27

Jlucniepcust M CTaHAAPTHOE OTKIIOHEHWE

Pecypcrr [IOK

28

Jucniepcust OuHapHOU CitydaiHOM
BeNMYUHBL. CBOMCTBA AUCIIEPCHH

Pecypcrr [IOK

29

MarteMaTuueckoe OXXHAAHUC
MMPOU3BCACHUSA U NUCIICPCUA CYMMBI
HE3aBUCHUMBIX CHy‘IaP'IHBIX BEJINYNH

Pecypcst HOK




0| enomsosmon snormponuns g || Pecypen 110K
Jucniepcusi OMHOMHUATBHOTO

31 pacnpenenenus. [Ipaktuueckas pabora ¢ 1 Pecypcst HOK
MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL

32 O06o0muieHne 1 cucTeMaTu3amus 3HaHUH 1 Pecypcer HOK
Kontponbras padota Ne2: "VcnibiTanus

33 bepnymnu. CiyyaliHbple BEIUUHUHBI U 1
pacrnpenenenus"

34 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1 Pecypcst HOK

OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThbI
pecypcsl

Hepasencto YeObimena. Teopema

1 YeoOnieBa. Teopema bepuyiiu. 3akoH 1 Pecypcer HOK
OOJIBIINX YHCET
Hepasencto YeOnimena. Teopema

2 YeoOnieBa. Teopema bepuyinu. 3akoH 1 Pecypcer HOK
OOJIBIINX YHCET
Hepasencto YeOnimena. Teopema

3 YeoOnimeBa. Teopema bepuymnu. 3akoH 1 Pecypcst HOK
OOJBIITUX YKCET

4 Br16opouHbIif METO icCIIeOBaHUN 1
[IpakTuueckast paboTa ¢ UCIIOJIb30BAHUEM

5 P P 1 Pecypcrt HOK
ANEKTPOHHBIX TAOJIHUIL
['enepanbHast COBOKYITHOCTD U CITydaitHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU

6 xapakTepucTukamMu. OLeHKa CPETHETO U 1 Pecypcrt HOK
JUCIIEPCUU TEHEPATbHON COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK
['enepanbHast COBOKYITHOCTh U CITydaitHast
BBIOOpKA. 3HAKOMCTBO C BEHIOOPOYHBIMU

7 xapakTepucTukaMu. OLIeHKa CPEIHETO U 1 Pecypcst HOK

AUCTICPCUU reHepanLHoﬁ COBOKYITHOCTH C
IIOMOIIBIO BBI60pO‘-IHBIX XapaKTCPUCTHK




OrneHuBaHUE BEPOSITHOCTEH COOBITHH 110
BBIOOpKE

Pecypcrl [IOK

Craructuueckas runoresa. [Iposepka
MPOCTEUIIINX TUITOTE3 C IOMOILBIO CBOMCTB
M3YYEHHBIX pacrpeiesieHui

Pecypcst HOK

10

Craructuueckas runoresa. [Iposepka
MPOCTEUIIINX TUITOTE3 C IOMOILBIO CBOMCTB
M3Y4YEHHBIX pacIpeiesIeHuN

Pecypcst HOK

11

[IpakTrueckas paboTa ¢ UCIIOIB30BAaHUEM
AJIEKTPOHHBIX TaOIHUIL

Pecypcrt HOK

12

[Ipumepbl HETIPEPHIBHBIX CIIyYalHbBIX
BeNMMYUH. OYHKIUS TIIIOTHOCTH
BEPOATHOCTH

Pecypcrt HOK

13

PaBHOMepHOe pacnipenenenue. [Ipumepst
3a/1a4, IPUBOSIINX K [MOKA3aTEIbHOMY U K
HOPMaJIbHOMY pacipeeIeHUsIM

Pecypcer HOK

14

qDYHKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU
IOKa3aTCJIbHOTO paclpCaACICHU A

Pecypcer HOK

15

qDYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTH
HOPMAJIBHOT'O PACTIpCACIICHUA

Pecypcer HOK

16

ITocnenoBaTenpHOCTH OTMHOYHBIX
He3aBHCUMBIX coObITHH. [Iprmep 3anaun,
puBOAALIEH K pacupenenenuto [lyaccona

Pecypcrr [IOK

17

[IpakTrueckas paboTa ¢ HCTIOIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

Pecypcrr [IOK

18

KoBapuanus 1ByX ciy4dailHbIX BETUYHH.
Koaddunuent xoppensauuu

Pecypcrr IOK




19 CoBMecTHBIC HAOMIOJCHUS IBYX BEIMYUH Pecypcrt [IOK

20 Bre16opounbiii KOG GUITUEHT KOPPEIUT Pecypcst HOK
Paznnune Mexny TUHEHHON CBI3BIO U

21 Y . Pecypcrr [IOK
MIPUYHUHHO-CIICICTBEHHOM CBSI3bIO

22 JIuueitnas perpeccust Pecypcrl [IOK
[TpakTudeckasi paboTa ¢ UCIOJIB30BAHUEM

23 P P Pecypcst HOK
ANEKTPOHHBIX TAOJIUIL
[IpencraBnenue 1aHHBIX C TOMOIIBIO

24 Ta0JINI U TUArpaMM, OITHCATEIIbHAS Pecypcrt HOK
CTaTUCTHUKA
OnBITHI ¢ PABHOBO3MOXXHBIMU

25 Pecypcrt HOK
3JI€MEHTapPHBIMU COOBITUAMHU
Brruncnenmue BeposiTHOCTEH COOBITUI C

26 P Pecypcer HOK
puMeHeHneM (hopmy
Brruncnenmne BeposiTHOCTEH COOBITUI C
MIPUMEHEHUEM TpaUUECKUX METO/IOB:

27 P pad Pecypcer HOK
KOOpAMHATHAs IpsiMasi, 1IepEBO,
nuarpaMmma Jitnepa

28 CriyuaiiHble BEIMUUHBI U PACTIPENETICHUS Pecypcer HOK
MarteMaTudeckoe 0KUIaHUE CIIydalHON

29 i Pecypcrt HOK
BEJIMYUHBI
MateMaTtudeckoe OKUIaHUE CIIydaliHON

30 e Pecypcrr [IOK
BEJIMYUHBI

31 Konrponsnas pabora: "BeposTHOCTb U
CTaTUCTHKA"
Brruncnenmue BeposTHOCTEH COOBITUI C

32 P Pecypcer HOK

pUMeHeHHeM (GopMyIl U TpapuuecKux




METOJIOB

Brruuciienue BeposTHOCTEH cOOBITHI C

33 npuMeHeHHeM (HopMyIl U TpaduIecKux 1 Pecypcst HOK
METOJI0B
CrnyuaitHble BeTHYMHBI U PACTIpEICTICHUS.

34 MaremaTu4ecKOe OKHUIAHUE CIYyYalHON 1 Pecypcst HOK

BCJINYHHBI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMartuka: anrebpa 1 Hauajla MaTeMaTHYECKOTO aHaIn3a, FeOMETPHSI.
Anrebpa u Havasia MaTremMaTuyeckoro anaiausa, 10 kmace/ Hukonbsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, AKiimonepHoe 00111eCTBO
«3narenbectBO «lIpocBenieHne»

* Maremartuka: anredbpa 1 Hauajla MaTeMaTUYECKOT0 aHaIn3a, FTEOMETPHSL.
AnreOpa 1 Havasia MaTemMaTu4yeckoro anainusa, 11 knacc/ Hukonsckuit C.M.,
[TorarmoB M.K., PemernukoB H.H. u npyrue, AkiinmoHepHoe o0111ecTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METO/JIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

Anrebpa u Hauajga MaTeMaTHYECKOTO aHaIu3a. MeToAnYeCcKrne PeKOMEHIAIIH.
10 knacc : mocoOue [iy1st yauTenei o0ieoopa3zoBaTebHbIX opranu3anuii / M.
K. IToranos,

A. B. llleBkun. — M. : IIpocBenieHue.

Anrebpa 1 Hadajma MaTeMaTHIECKOTO aHanu3a. MeToandeckme
pexomenaauuu. 11 kiace : mocobue g yuurtesei oomeo0pa3zoBaTebHbIX
opranm3anuii / M. K. TToranos,

A. B. llleBkun. — M. : IIpocBemnienue.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

Pecypcer HOK
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