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MNOACHUTEJIBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKLHUSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HayalaM MaTeMaTHYeCKOTro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATeIIbHO-MEeTOANYecKue TuHIM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COZIEPKATENbHO-METOANYECKUE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare oOydJarmIuecss OBIAJAEBAIOT PAa3jMYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIAIHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJCHUE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperseTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



BBIIAIONIMXCSl pe3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprxarenpbHO-MeTOAUYECKas TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TpeiaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3Hble MaTEeMaTHYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTUKH U HCIIOJIb30BATh €0 ISl BBIPAXKEHUS CBOMX MBICIEH.
JpyruM BaXHbIM MpPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
IpaBuWiaM  I[OCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
oOy4Jaronuxcs, N03BOJIIET UM CTPOUTH CBOM PACCY’KJIEHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE NPHU3BAHbI
c1oco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENECH peasbHBIX
CUTYyallUi, WCCIEAOBAHMS 3TUX MOJENEH C IMOMOUIbIO ammapara ajiredopbl U
MaTEMaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAXK/BIM U3 Pa3esioB IPOrpaMMBbI, IOCKOJBKY BECh MaTeprall
y4eOHOro Kypca IIMPOKO MCHOJB3YEeTCsl AJsl PelleHUs NPUKIAIHbIX 3axad. [lpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (DOPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3a7ad
OpraHu3yeTcsl B IpoLecce U3YyUEHHs BCEX TEM YUeOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYECKOTO
aHanu3a» orBoauTtcs 272 vaca: B 10 knmacce — 136 vacoB (4 vaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HeZIEINIO).

Ilpu peanuzanuu padoyeil MporpaMmbl HCHOJb3yeTCs1 000pyd0OBaHMeE,
MOJIy4eHHOe B pamMkax DenepajibHOTO MpoeKTa «u¢pposast
oOpa3oBaTresibHAs Cpeaa



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble Mnepuoanyueckue Apoou. IlpumeHeHue apoOGedt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUsI-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MEepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaXx M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaromas
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (QyHKIMH W HX CBoMcTBAa. ToukuM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHr M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxoxk1eHHs TepBOOOPA3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHONW  pedeKkcuu KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4eOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
pPAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMH: APKCUHYC, aPKKOCHUHYC M apKTAHTEHC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU I MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: TTOCIEOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, MMPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

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

cBOOOHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOZIHO OMEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

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

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOO/IHO OMNEPHUPOBATH MOHITUSIMU: HUPpALMOHANBHBIC, MOKa3aTelbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyion wim
rpaduKom;



cBOOOZIHO OMEpUPOBATH MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHOXeCTBO ACHCTBUTEIBHBIX YHCEI. https://resh.edu.ru/
MHoroujiessl. PalimoHanbHbIC YpaBHEHUS U
1 . P 24 1 https://lib.myschool.edu.ru/
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
https://lib.myschool.edu.ru/
5 Oyukiuu U rpaduku. CreneHHas GyHKIHS C 12 1
LeJIBIM MOKa3aTeIeM https://resh.edu.ru/
https://lib.myschool.edu.ru/
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppaumonanbHble ypaBHEHUS https://resh.edu.ru/
https://lib.myschool.edu.ru/
4 [TokazarenpHas Qynkuwus. [lokazarenpHbie 10 1
ypaBHEHUS https://resh.edu.ru/
https://lib.myschool.edu.ru/
5 Jlorapudmuueckas GpyHKuus. 18 1 https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHUs
https://lib.myschool.edu.ru/
6 TpUroHOMETpUYECKHE BBIPAKEHUS U 29 1

YpaBHEHHUS

https://resh.edu.ru/



https://resh.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

ITocnenoBaTenbHOCTH U IPOIPECCUH 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1 https://lib.myschool.edu.ru/
HOBTOP@HI/Ie, 000011IeHNEe, CHCTEMATH3AIUS 5 ’
3HAHHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrtpoabusbie IIpakTunueckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
https://lib.myschool.edu.ru/
1 HccnenoBanue QyHKIHA ¢ TOMOIIBIO 29 1
MPOU3BOIHOMN https://resh.edu.ru/
https://lib.myschool.edu.ru/
2 [lepBooOpa3na erpain 12 1
PBOOOpasHasd W MHTCrP https://resh.edu.ru/
https://lib.myschool.edu.ru/
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 1
TpuronomeTpuuecKke HEPaBEHCTBA https://resh.edu.ru/
https://lib.myschool.edu.ru/
WppaumnonanbHble, NOKa3aTeIbHbIE U
4 24 1
norapuMuUecKrue HepaBEeHCTBA https://resh.edu.ru/
https://lib.myschool.edu.ru/
5 KommnekcHeie yncna 10 1
MIDICKCHBIC HHCT https://resh.edu.ru/
https://lib.myschool.edu.ru/
6 H 10 1
aTypajbHBbIE U LIEJIbIE YKCciia https://resh.edu.ru/
CHCTEMBI palliOHAIBHBIX, UPPAIIHOHATEHBIX https://lib.myschool.edu.ru/
7 MOKa3aTeIbHBIX U JOrapu(pMUIecKux 12 1

YpaBHEHUI

https://resh.edu.ru/



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

3ajaud ¢ napameTpamu 16 1
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 5
3HAaHUHU

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4ec
KHe padoThl

DJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsbl

[[MHO>xkecTBO, onepali Hajl
MHOECTBAMHU U UX CBOMCTBA

Juarpammsbl Diinepa-Benna

https://resh.edu.ru/subject/lesson/4726/start/

https://resh.edu.ru/subject/lesson/4726/main/198198/

[IpuMeHeHne TeopeTUKO-
MHO>KECTBEHHOT0 armapara Juis
pelieHus 3a1aq

https://resh.edu.ru/subject/lesson/4726/train/

PanmonanbsHbie uncna.
OOBIKHOBEHHBIC U JCCATUYHBIC
JpOoOH, TIPOLICHTHI,
OecKOHEYHbIC IEPUOANYUECKHE
apobu

https://resh.edu.ru/

PanumonannHBIC YKCIA.
OOBLIKHOBEHHEIE U AECATUYHDIE
JpOOH, TIPOLICHTHI,
OeCcKOHEYHbIC IEPUOANUECKHE
apobu

https://resh.edu.ru/subject/lesson/5223/

[Ipumenenue apobeii u
IIPOLIEHTOB IS PEIIEHUA
MPUKJIAIHBIX 3a1a4

https://resh.edu.ru/subject/lesson/5223/

[Tpumenenue apobeit u
IIPOLIEHTOB IS PELIECHUS
MPUKIIAHBIX 3a]1a49

https://resh.edu.ru/subject/lesson/5223/



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/

JlelicTBUTEIbHBIC YKCIIA.
Pammonanpubeie u
HUppalMOHAIIbHBIC YKCIia

https://resh.edu.ru/subject/lesson/4730/

10

11

Apudmernueckre onepaum ¢
JeCTBUTEIILHBIMU YHCIIAMHU

Moaynb A€HCTBUTEIBLHOTO
YKCJIa U €10 CBOMCTBA

CTapTOBaSI JUAardoCTHKa.

https://resh.edu.ru/subject/lesson/4730/

12

OCHOBHEBIE MCTO/JbI pCHICHUS
IENBIX U JPOOHO-
palMOHAIBHBIX YPABHEHUHN U
HEPABEHCTB

13

14

15

16

OCHOBHBIE METOJIbI PEILICHUS
IENBIX U JPOOHO-
palMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

OCHOBHBIE METOJIbI PEILICHUS
LEeNbIX U APOOHO-
palOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

MHoOro4ieHsl OT OAHOM1
nepeMeHHon. Jlenenue
MHOT'O4JIeHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

MHoOrou4jieHsl ¢ HeJIbIMU

koapdunmentamu. Teopema
Buera

https://resh.edu.ru/subject/lesson/3785/

https://resh.edu.ru/subject/lesson/5298/

https://resh.edu.ru/subject/lesson/3778/

17

Pemenue cucrem JUHEHHBIX

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/subject/lesson/5298/
https://resh.edu.ru/subject/lesson/3778/
https://resh.edu.ru/

YpaBHEHUU

18

19

20

21

Permrenue cucteM THHENHBIX
YpaBHEHUU

Marpuiia cucTeMbl JTUHEHHBIX
ypaBHeHUM. Onpenenuresnb
MAaTpHUIIbI 2X2, €ro
F€OMETPUUYECKUI CMBICT U
CBOICTBA; BRIYHCIICHHE €T0
3HAYCHUS

Onpenenurenb MaTPUIBI 2X2,
€ro TeOMETPUUYCCKUIA CMBICI H
CBOHCTBA; BLIYUCIECHHUE €0
3HAYEHMUS

HpI/IMeHeHI/Ie OIIPCACIINTCIIA TJIA

pELICHUS CUCTEMBI JINHEUHBIX
ypaBHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

22

Pemenune npukinaaHeix 3ama4 ¢
MTOMOIIbIO CUCTEMBI IMHEHHBIX
ypaBHEHUH

https://resh.edu.ru/

23

Pemenue nmpukinaaHeix 3amay ¢
IIOMOIIBIO CUCTEMEI JIMHEUHEIX
YpaBHEHUI

24

25

KonrtponsHas pabora:
"ParimoHanbHbIEe ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

@OyHKIMSA, cIOCOOBI 3aJaHHS
¢yHkuuu. Bzaumnao obpaTtHbie

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

¢dbynakiuu. Kommoszunus
byHKIMI

26

I'padux Gpynkumu.
DnemMeHTapHbIe
npeoOpa3oBaHus TpaguKoB

byHKIUI

https://resh.edu.ru/

27

28

29

30

Ob6mnacTh ornpeneneHus u
MHOXECTBO 3HAYCHUN (DYyHKIIHH.
Hymu ¢ynakiuu. [IpomexyTku
3HaK MOCTOSIHCTBA

YETHble ¥ HEYETHBIE (PYHKIIHH.
[Tepuoanueckue GpyHKINU.
[IpomexxyTKi MOHOTOHHOCTH
byHKIIUN

MakcumMyMbl U MUHUMYMBbI
¢byukuuu. Haunbonbuee n
HauMEHbIIIee 3HAUCHHUC
(yHKIMH Ha IPOMEKYTKE

JInHenHas, kBagpaTuyHas U
IpoOHO-NUHeHHas QYHKITUU

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/5540/

31

DneMeHTapHOe HCCIIeIOBAHUE U
MOCTPOEHUE TPaUKOB ATUX
byHKIII

32

33

DJIEeMEHTApHOE UCCIEOBAHUE U
MOCTPOEHUE TPaUKOB ATUX
byHKIHII

CreneHs C 1eIbIM [T0KA3aTEIEM.
bunom Herorona

https://resh.edu.ru/subject/lesson/6119/



https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/6119/

34

CreneHsn C 1EIBIM IT0KA3aTEIEM.

bunom Herotona

https://resh.edu.ru/subject/lesson/5540/

35

Crenennast GyHKIUS C
HATYPaJbHBIM U LEJIBIM
nokasarenem. E€ cBolicTBa u

rpadux

https://resh.edu.ru/subject/lesson/4729/

36

37

38

KontpossHas pabota:
"Crenennas ¢pynkuus. Eé
cBoMicTBa U rpaduk"

Apudmerndeckuii KOpeHb
HATypaJbHOMN CTETIEHU U €T0
CBOMCTBa

Apudmerndeckuii KOpeHb
HATypaJbHOMN CTETIEHU U €T0
CBONCTBA

https://resh.edu.ru/subject/lesson/5498/

https://resh.edu.ru/

39

[TpeoOpazoBanHms YUCITOBBIX
BBIPAYKEHHI, COJIEPIKAINX
CTEIIEHU U KOPHU

40

41

42

[TpeoOpazoBanHms YUCITOBBIX
BBIPAKEHUH, COAEPIKAINX
CTEIIEHU U KOPHHU
ITpeoOpa3oBaHus YUUCIOBBIX
BBIPAKCHUH, COAEPIKALLUX
CTENIEHU ¥ KOPHU
HppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METOABI PELLIEHUS
HUPPALMOHAIIBHBIX YPAaBHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

43

HppaumnoHanbHble ypaBHEHHUS.



https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5498/

OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATIBHBIX YpaBHEHUI

44

45

46

HppauunoHanbHble ypaBHEHHUS.
OCHOBHBIE METOABI PELLIEHUS
HMPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCHIIBHBIE IEPEXO/BI B
peLIeHNnN UPPaLUOHATBHBIX
YpaBHEHUI

PaBHOCHIBHBIE NEpEXOobl B

peLeHUH UppalMOHATIbHBIX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/3798/

https://resh.edu.ru/subject/lesson/5569/

47

PaBHOCHIIBHBIE TIEpEXO/bI B
peLeHUH UppalMOHATIbHBIX
ypaBHEHUH

https://resh.edu.ru/

48

PaBHOCHIBHEIE nepexoanl B
peleHnn nppanuoHaIbHbIX
YpaBHEHUI

https://resh.edu.ru/

49

50

51

CoiicTBa u rpaduk KOpHs N-0if
CTETEeHU KaK (PYHKIINH
00paTHO# CTETIEHH C
HaTypaJIbHBIM ITOKa3aTelIeM

CoiicTBa u rpaduk KOpHs N-0if
CTETeHH KaK (PYHKLIUU
00paTHO CTETICHH C
HaTypaJbHBIM MOKa3aTesIeM
KonrponbHas pabora:
"CBoiicTBa u rpaduk KopHs N-
oii crenenu. MppanunoHanbHble

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/3798/
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

ypaBHEHUS"

52

53

Crenenb ¢ pallioOHATBHBIM
nokasaTreyieM U €€ CBOUCTBA

CreneHs ¢ panrOoHaJIbHBIM
IokasaTelieM M €€ CBOMCTBA

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/3841/

54

Crenenb ¢ palliOHATbHBIM
IIOKa3arelieM U €€ CBOMCTBA

55

56

[TokazarenpHas QpyHKIMS, €€
CBOWCTBA U TpaduK
Hcnons3oBanue rpaduka

(GyHKUIMU 1715 peleHust
ypaBHEHUH

https://resh.edu.ru/subject/lesson/5627/

57

Hcnonk3oBanue rpaduka
(GYHKIMU 1715 peIIeHust
ypaBHEHUH

58

59

60

61

ITokazaTenbHbIE ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
ITOKA3aTEeNIbHBIX YPaBHEHUI

ITokasaTenbHbIE ypaBHEHUS.
OCHOBHBIE METO/BI PELICHUS
ITOKA3aTENIbHBIX YPaBHEHUI

IlokazaTenbHBIC YpaBHCHMU.
OcHoBHBIC MCTOJbI PCHICHUS
ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

KonTponshas pabora:
"IToka3zaTtenbHast QyHKIHSL.
IlokazarenbHble ypaBHEHUS"

https://resh.edu.ru/

62

Jlorapudm uucna. CBoiicTBa

https://lib.myschool.edu.ru/content/5049



https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5627/
https://lib.myschool.edu.ru/content/5049

norapudma

Jlorapudwm uucna. CBoiicTBa

https://resh.edu.ru/subject/lesson/5753/

63
norapudma
64 Jlorapudm uucna. CBoiicTBa https://resh.edu.ru/subject/lesson/3823/
nmorapupma
65 JlecsiTUuHBIE U HATYpaJIbHbIE
norapupmbl
66 JlecsiTUUHBIE U HATYpaJIbHbBIE
norapupmMsl
67 [IpeobOpazoBaHue BBIpAXKEHUH, https://resh.edu.ru/subject/lesson/3834/
CoJIepKaLIHX JIorapu(MBI
68 [IpeoOpa3oBaHue BEIpAKCHUH, https://resh.edu.ru/subject/lesson/4732/
COZIep KAIHX JIOTapU(HMBI
69 [IpeoOpazoBaHue BBIpAXKEHUH, https://resh.edu.ru/
coJIeprKaliux Jorapudmol
70 Jlorapudpmuueckas pyHkuus, eé https://resh.edu.ru/
CBOMCTBA U TrpaduK
71 Jlorapudmuueckas pyHkums, €€ https://resh.edu.ru/
CBOMCTBa U rpaduk
Hcnonb3oBanue rpaduka https://resh.edu.ru/
72 GYHKITUY 715 pelIeHus
YpaBHEHUI
Hcnonb3oBanue rpaduka https://resh.edu.ru/
73 GYHKITUY 715 pelIeHHs
ypaBHEHUU
Jlorapudmuueckre ypaBHEHUS. https://resh.edu.ru/
74 OCHOBHBIE METOABI PELLIEHUS

Jorapu(pMHUUECKUX ypaBHEHUN



https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

75

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IBI PEIICHHS
norapu()MUYECKUX YpaBHECHUI

https://resh.edu.ru/

76

Jlorapudmmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHUN

https://resh.edu.ru/

77

78

79

PaBHOCHIIBHBIE IEpEXO/IBI B
peleHnH JorapuPMHUUECKUX
YpaBHEHUU

PaBHOCHIIBHBIE TTEPEXO/IBI B
peLeHnH JorapupMHUUECKUX
ypaBHEHUH

KonTponbHas pabora:

"Jlorapudmuueckas QyHKIHS.
Jlorapudpmuueckue ypaBHeHUs"

https://resh.edu.ru/

https://resh.edu.ru/

80

CuHyc, KOCHHYC, TaHT'€HC U
KOTAQHT€HC YHCIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/lesson/4733/

81

82

CuHyc, KOCHHYC, TAHT'€HC U
KOTAQHT€HC YHCIIOBOTO
apryMeHTa

ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YKUCIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/6019/

https://resh.edu.ru/subject/lesson/3863/

https://resh.edu.ru/subject/lesson/4735/

83

ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHCIOBOTO
aprymeHTa

https://resh.edu.ru/subject/lesson/6322/

84

Tpuronomerpruueckas

https://resh.edu.ru/subject/lesson/4735/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4733/
https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/3863/
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/4735/

OKpPYHOCTb, OIIpE/IETICHHUE
TPUTOHOMETPUUECKUX (QYHKIUN
YHCIIOBOTO apryMeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIEICHHUE
TPUTOHOMETPHUECKUX (DYHKIUNA
YKCIJIOBOIO apryMeHTa

https://resh.edu.ru/subject/lesson/4734/

86

87

OCHOBHEBIE
TPUTOHOMETPHUYECKUE (POPMYIIBI

OCHOBHEBIE
TPUTOHOMETpHUYECKHE (POpMyIIbI

https://resh.edu.ru/subject/lesson/3489/

https://resh.edu.ru/subject/lesson/3887/

88

OCHOBHEBIE
TPUTOHOMETPHUYECKUE (POPMYIIBI

89

90

91

OcHoBHbIE
TPUTOHOMETPHUYECKHE (POPMYITBI
ITpeoOpaszoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUI

[IpeoOpa3zoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUI

https://resh.edu.ru/subject/lesson/4238/

https://resh.edu.ru/subject/lesson/3898/

https://resh.edu.ru/subject/lesson/4324/

92

[Ipeo6pa3zoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

93

94

[Ipeo6pa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHU I

Pemenue TPUTOHOMCTPHYCCKUX

https://lib.myschool.edu.ru/content/5616

https://lib.myschool.edu.ru/content/5616



https://resh.edu.ru/subject/lesson/4734/
https://resh.edu.ru/subject/lesson/3489/
https://resh.edu.ru/subject/lesson/3887/
https://resh.edu.ru/subject/lesson/4238/
https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/4324/
https://lib.myschool.edu.ru/content/5616
https://lib.myschool.edu.ru/content/5616

YpaBHEHUU

Pemenne TPUT'OHOMETPHUYCCKUX

https://resh.edu.ru/subject/lesson/6320/

95 .
YpaBHEHMI
9% Pewenne TpI/IFOHOMCTpI/I‘leCKI/IX https://resh.edu.ru/subject/lesson/6320/
ypaBHEHHH
97 Pemenue TpuroHomeTpuyecKux https://resh.edu.ru/subject/lesson/6320/
YpaBHEHMI
98 Pemenue TpuroHomeTpuyecKux https://resh.edu.ru/subject/lesson/6321/
ypaBHEHU
99 Pemenue TpI/IFOHOMeTpI/I‘IeCKI/IX
ypaBHEHUH
100 Pemenue TpI/IFOHOMeTpI/I‘{eCKI/IX
ypaBHEHU
KonrponbHas pabora:
"TpuroHoMeTpuyecKue
101 BBIPAKEHUS U
TPUTOHOMETPUYECKHE
ypaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI
102 3aJlaHus IOCIIe0BaTENbHOCTEH.
MeTtox MaTeMaTHIeCcKOi
WHIYKIIUH
MOHOTOHHBIE U OTPaHUYEHHBIE https://resh.edu.ru/subject/lesson/4925/
103 nocJnenoBarenbHOCTH. McTopus
aHaJin3a 0ECKOHEYHO MaJlbIX
104 Apudmerndeckas Iporpeccus https://resh.edu.ru/
105 I'eomeTpuueckas nmporpeccust https://resh.edu.ru/
106 beckoneuHno yObIBaroras



https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6321/
https://resh.edu.ru/subject/lesson/4925/

reoMCTpHUICCKas MpOrpeCcCusd

107

108

109

110

CyMMa GeCcKOHEYHO
yObIBaroIeil reoMeTpru4ecKoi
IIPOrpeccun

JIunenHbIil n
9KCIIOHEHIIMAILHBINA POCT.
Yucno e. Dopmyna CI0KHBIX
MIPOIICHTOB

JInHelHbIN 1
SKCIOHEHIIMATbHBIN POCT.
Hucno e. Dopmya ClI0KHBIX
MPOLIEHTOB

Hcnonb3oBaHue IIporpeccuun
IJI pCHICHUA pCaJIbHBIX 3a/la4
MPUKIIAAHOT'O XapaKTepa

https://lib.myschool.edu.ru/content/4519

111

KonTponbHas pabora:
"ITocie1oBaTEIbHOCTA 1
nporpeccun”

112

113

HenpepbiBHbIE QyHKINT 1 UX
CBOMCTBa

Touka pa3pbiBa. ACUMITOTHI
rpaduKoB QyHKIHIA

114

CoiicTBa QyHKIUI
HENPEPBIBHBIX HAa OTPE3KE

https://resh.edu.ru/subject/lesson/6112/

115

116

CoiicTBa QyHKIUI
HENpPEepBIBHBIX Ha OTPE3Ke
MeTton MHTEpBaIOB IS
pELIEHNs HEPABEHCTB



https://lib.myschool.edu.ru/content/4519
https://resh.edu.ru/subject/lesson/6112/

Merto HHTEPBAIOB IS

117
pElIeHUs HEPABEHCTB
118 Merto HHTEPBAIOB ISt https://resh.edu.ru/subject/lesson/4923/
peLIEHNs HEPABEHCTB
[IpumeneHnue cBOMCTB https://resh.edu.ru/subject/lesson/6114/
119 HETIPEPHIBHBIX (YHKIIMHA TS
pelieHus 3aaad
[IpumeHneHue cBOMCTB
120 HEMPEePBHIBHBIX (PYHKIHMHA JUIs
pelieHus 3a1ad
121 [TepBas u BTOpas npor3BOHbIE https://resh.edu.ru/subject/lesson/3954/
byHKIIUN
122 Onpenenenue, reOMETPUYECKUMA https://resh.edu.ru/subject/lesson/4922/
CMBICJI IPOU3BOIHOM
123 Onpenenenue, puanuecKuit https://resh.edu.ru/subject/lesson/6114/
CMBICJI IPOU3BOIHOMN
124 YpaBHeHHE KacaTeIbHOU K https://resh.edu.ru/
rpaduky QyHKIUN
195 YpaBHEHHE KacaTeIbHOU K https://resh.edu.ru/
rpaduky QyHKIUN
126 IIpon3BOaHBIE DIIEMEHTAPHBIX https://resh.edu.ru/
byHKIII
127 [Tpon3BoOgHEIE DIEMEHTAPHBIX https://resh.edu.ru/
byHKIHII
IIpousBoaHas CymMMBlI, https://resh.edu.ru/
128 IIPOU3BEIEHNUS, YACTHOTO U
KOMITO3UIIUHU (YHKITHI
129 IIponsBoHas CyMMBlI, https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MIPOU3BEICHHUS, YACTHOTO U
KOMITO3HUITUHU ()YHKIIHIA

[IpousBoaHas CymMBl,

https://resh.edu.ru/

130 MIPOU3BE/ICHNUS, YACTHOTO H 1
KOMITO3UIIUU (QYHKITHIA
131 KonTposnpHas padora: 1 1
"IIpousBoanas"
[ToBTOpEeHME, 0000IIEHNE,
132 cUCTEMAaTH3AalNs 3HAHW: 1
"YpaBuenus"
[ToBTOpenHue, 06001IeHNE,
133 CUCTEMaTHU3AIMs 3HAHM: 1
"®yHkuun"
134 HToroBast KOHTpOJIbHAS paboTa 1
135 HToroBast KOHTpOJIbHASA paboTa
136 [ToBTOpeHwue, 0606IIIeHI:Ie, 1
CUCTEMaTHU3aIlUsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://resh.edu.ru/

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoThbI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCleIOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/

https://resh.edu.ru/subject/lesson/3987/

https://resh.edu.ru/subject/lesson/3987/

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio pyHKIUH Ha
MOHOTOHHOCTb U 3KCTPEMYMbI
Haxosxnenne HanOobIIEro 1
HAaUMEHBIIETO 3HAUYEHUS HEMPEPBIBHON
(GyHKIMU Ha OTpe3Ke

Haxoxnaenue HanOOJIBIIETO U
HaAMMCHBIICTO 3HAYCHU A HCHpCpBIBHOﬁ

https://resh.edu.ru/subject/lesson/6115/



https://resh.edu.ru/subject/lesson/3966/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/6115/

(GbyHKIMU Ha OTpe3Ke

10

11

Haxoxnenune HanOopIIero u
HaMMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(yHKIMHM Ha OTpE3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

https://resh.edu.ru/subject/lesson/6115/

https://resh.edu.ru/subject/lesson/6115/

https://resh.edu.ru/subject/lesson/6115/

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
GyHKIIUM Ha OTpe3Ke

https://resh.edu.ru/subject/lesson/4016/

13

14

15

16

[Ipumenenne nporu3BOIHOMN ISt
HaXO0JICHUSI HAWJTYYIIIETO PEIICHUS B
MIPUKJIATHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
HAXO0XJIEHUS HAaUJTy4Ilero pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduKom

[Ipumenenre npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduKom

https://resh.edu.ru/subject/lesson/4016/

https://resh.edu.ru/subject/lesson/4016/

https://resh.edu.ru/subject/lesson/4016/

17

Komnozunus ¢pyHkuit



https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/

18

Komnozunus GyHkuunit

19 Kommnosumus pyHkmmi
20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOM IUIOCKOCTH
91 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOpJAMHATHOM IIOCKOCTH
99 Kontponbnas padota: "MccnenoBanue https://resh.edu.ru/subject/lesson/4924/
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"
93 [lepBoobOpazHas, OCHOBHOE CBONCTBO https://resh.edu.ru/subject/lesson/3993/
IepBOOOPA3HBIX
[lepBooOpazHbIe 3EMEHTAPHBIX https://resh.edu.ru/subject/lesson/3993/
24 ¢bynkumid. [IpaBuiia HaXOKACHUS
1epBOOOPaA3HBIX
[TepBooOpasHbIe AIIEMEHTAPHBIX https://resh.edu.ru/subject/lesson/3993/
25 dbyukuwmii. [IpaBuna HaxoXaeHUS
IepBOOOPA3HBIX
%6 NHurerpai. I'eoMeTpu4eCKUN CMBICI https://resh.edu.ru/subject/lesson/4037/
MHTErpana
Brruucnenue onpenenéHHoro https://resh.edu.ru/subject/lesson/4037/
27 uHTerpana no gopmyine Horotona-
JleiiOHuna
Brruucnenue onpenenéHHoro https://resh.edu.ru/subject/lesson/6118/
28 uHTerpana no gopmyie Horotona-
JleliOHMIA
29 IIpumeHeHne uHTErpana s https://resh.edu.ru/subject/lesson/6118/
HAXOXKJCHUS TUIOIIAJIeH TNIOCKUX QUTyp
30 IIpumeneHne nHTErpana s

HaXO0XJACHUA 00BEMOB TCOMCTPHUICCKUX



https://resh.edu.ru/subject/lesson/4924/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/6118/
https://resh.edu.ru/subject/lesson/6118/

TCI

[Ipumepsl periennit

31 .
mudQepeHIranbHbIX ypaBHEHUH
32 [Tpumepsl periennit https://resh.edu.ru/subject/lesson/4163/
mudepeHIMaTbHBIX YPAaBHCHUM
MaremaTruueckoe MOAECIUPOBAHUE
33 PEATBHBIX MTPOLIECCOB C MTOMOIIIBIO
nuddepeHInaTbHbIX YPaBHEHHIH
34 KonTponbnas padora: "[lepBooOpasnast
u uHTerpan"
35 Tpuronomerpuyeckue GyHKIIH, UX https://resh.edu.ru/subject/lesson/6111/
CBOWCTBA U IrpapuKu
36 Tpuronomerpudeckne GyHKINHU, UX https://resh.edu.ru/subject/lesson/3923/
CBOWCTBA U TpapuKu
37 Tpuronomerpruyeckue QyHKIMH, UX https://resh.edu.ru/subject/lesson/4920/
CBOMCTBA U TrpaduKu
38 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu
39 Tpuronomerpuveckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX
40 YPaBHEHU C TOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUYECKHX https://resh.edu.ru/subject/lesson/4738

YPaBHEHUH C TIOMOIIBIO



https://resh.edu.ru/subject/lesson/4163/
https://resh.edu.ru/subject/lesson/6111/
https://resh.edu.ru/subject/lesson/3923/
https://resh.edu.ru/subject/lesson/4920/
https://resh.edu.ru/subject/lesson/4738

TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUYECKHUX

https://resh.edu.ru/subject/lesson/4738/

43 YpaBHEHUI C TOMOILIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemienue TpuroHoMeTprUYECKUX https://resh.edu.ru/subject/lesson/4738
HEPABCHCTB

45 Pemienue TpuroHomeTpuiecKux https://resh.edu.ru/subject/lesson/4738/
HEPABEHCTB

46 Pemenue TpuroHomeTpuiecKux https://resh.edu.ru/subject/lesson/4738/
HEPABEHCTB

47 Pemenne TpuroHoMeTpu4ecKux
HEPABEHCTB
Kontponsnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (DYHKIIHH.
TpuroHnomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELICHUS https://resh.edu.ru/
MIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PEILIEHUS https://resh.edu.ru/
II0Ka3aTeIbHbIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELLICHUS
II0KAa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOABI PELLIEHUS https://resh.edu.ru/
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OcCHOBHBIE METO/BI PELICHUS



https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/4738
https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

norapuMUYECKUX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCHICHUS

%6 norapuMUYECKUX HEPABEHCTB
57 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoHaTbHBIX HEPABEHCTB
59 OCHOBHbBIE METO/IbI PEeILICHUS
MppaMOHATLHBIX HEPABEHCTB
50 OCHOBHbBIE METO/1bI PEeLLICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHHUS
UppaIMOHAIEHBIX YPaBHEHHUH
62 I'paduueckue MeTo bl peLIeHus
MppaIMOHAEHBIX YPaBHEHHUH
63 I'paduueckue MeTo bl peLeHus
MoKa3aTeIbHbIX YpPaBHEHUN
64 I'paduueckue METOIBI pEeLICHHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
JorapupMUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUI




69

I'padmyeckue MeToAbI pericHUs
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
YpaBHEHUI

70

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JorapupMUIECKUX
HEPABCHCTB

71

72

73

I'padmyeckue MeToabl pemeHus
[I0Ka3aTeIbHBIX U JOrapu(pMUUECcKux
HEPABEHCTB

KonTponbHas pabora:
"UppaturoHalbHble, TOKa3aTeIbHbIe U
norapudMudecKkue HepaBeHcTBa"

KomriekcHbie uncna. Anrebpandeckas
U TpUroHOMeTpruYecKasi GOpMbl 3aUCH
KOMILJIEKCHOTO Yncia

74

KommiekcHbie uncna. Anredpandeckas
U TpUroHomeTpuyeckasi GopMbl 3alUCH
KOMIIJIEKCHOTO YHUCIIa

75

76

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

https://resh.edu.ru/subject/lesson/4115/

77

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJIUHATHON TUIOCKOCTH

https://resh.edu.ru/subject/lesson/4930/

78

79

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oi
CTETEHH U3 KOMIIJIEKCHOTO YHUCIIa

https://resh.edu.ru/subject/lesson/4103/



https://resh.edu.ru/subject/lesson/4115/
https://resh.edu.ru/subject/lesson/4930/
https://resh.edu.ru/subject/lesson/4103/

®opmyna Myaspa. Kopau n-oi

https://resh.edu.ru/subject/lesson/4103/

80 CTETEeHH U3 KOMILJIEKCHOTO YHUCIIa
[IpuMeHeHne KOMIUIEKCHBIX YHCEeIT JUIst

81 pemeHust GU3NYECKUX U
reOMETPUUYECKUX 3a/1a4

82 Kontponbnas padota: "KomruiekcHbie https://resh.edu.ru/subject/lesson/4930/
yucna"

83 HatypanbHble u 1enbie uncna

84 HatypanbHble u 1ienble uncia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEeJbIX YUCell

86 [IpuMeHeHne NpuU3HAKOB ACTUMOCTH
LEJIbIX YUCEl

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
nensix yucen: HOJl u HOK

88 [IpuMeHeHne NpU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpuMeHeHne NMPU3HAKOB ACTUMOCTH
LEJIBIX YUCEeJI: OCTATKH 110 MOJYJIIO

90 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOAYJIIO
[IpuMeHeHne NpU3HAKOB AETUMOCTH

91 LETBIX YUCEeIl: aNropuT™ EBKinaa s
penieHus 3a/1a4y B UEeNbIX YHCIIax

92 Kontponbras pabota: "Teopus menbix
gucen"

93 Cucrema 1 COBOKYITHOCTb YPaBHEHUI. https://resh.edu.ru/

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-



https://resh.edu.ru/subject/lesson/4103/
https://resh.edu.ru/subject/lesson/4930/

CICOCTBUA

94

95

96

CucreMa 1 COBOKYITHOCTb YPABHEHU.
PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
CIIEICTBUS

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH paliiOHAIbHBIX
YpaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MpPALMOHAIbHBIX
ypaBHEHUH

https://resh.edu.ru/

97

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
ypaBHEHUH

98

99

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
YpaBHEHUI

OcHoBHBIC METOJbI pCHICHUSA CUCTEM U

COBOKYTTHOCTEH JIorapu(pMUIeCKUx
ypaBHEHUH

101

[IpuMeHeHne cucTeM K pEeIEHUI0
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nu4HbIX 001acTeil HayKH U
peanbHON JKU3HU, HHTEPIIPETALIUs
IIOJIyYEHHBIX PE3YJILTATOB

102

[IpuMeHeHne cucTeM K pEeIeHUI0




MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 13
Pa3IMYHbIX 00JaCTe HayKu U
peasIbHOM JKU3HU, UHTEPIIPETALIUS
MOJIy4YE€HHBIX PE3YyJIbTaTOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3aa4 U 3a7ad u3

103 pa3IMYHBIX 00J1acTel HAYKU U
peanbHOMN )KU3HU, MHTEPIIPETALUS
MIOJIyYEHHBIX PE3yJIbTaTOB
Kontposnbnas pabora: "Cucremsi

104 panroHaTBHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUN"

105 ParmonanbHbie ypaBHEHHUS C
napamMeTpamu

106 ParmonanbHble HEpPaBEHCTBA C
napameTpamu

107 ParyoHanbHble CHCTEMBI C
napameTpamu

108 WppanmroHansHbIe ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

109 HppannoHanbHble CUCTEMBI C
napameTpamu

110 IToka3aTenbHbIE ypaBHEHUS, https://resh.edu.ru/subject/lesson/4145/
HEpaBEHCTBA C MapaMeTpaMu

111 [TokazaTenbHbIE CHCTEMBI C
napamMeTpamu

112 Jlorapudmuueckue ypaBHeHUs,



https://resh.edu.ru/subject/lesson/4145/

HEpAaBEHCTBA C IapaMeTpamMu

113

114

Jlorapudmuueckre CUCTEMBI C
napameTpamu

Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

https://resh.edu.ru/subject/lesson/4145/

115

TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116

117

118

Tpuronomerpudeckue CUCTEMBI C
napameTpamu

[TocTpoeHue u ucciaea0BaHUE
MaTeMaTHYECKUX MOJIEIICH peaabHbIX
CUTYaIMi C IOMOUIbIO YPABHEHUH C
rapameTpamMmu

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENEN peaabHbIX
CUTYaIMI C MOMOIIbIO CUCTEM
YpaBHEHUH C TapamMeTpaMu

119

[TocTpoeHue u uccnenoBaHue
MaAaTEMATHYCCKUX MO)IGJ'IGI\/JI PCATBbHBIX
CUTYaIMI C MOMOIIbIO CUCTEM
YpaBHEHUH C TapaMeTpaMu

120

KonTponbnas pabora: "3amnauu c
rnapameTpamu”

121

122

[ToBTOpenue, 06001IeHNE,

cucTtemMaTusanus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

cucTeMaru3anus 3HaHui: "YpaBHeHus"

https://resh.edu.ru/subject/lesson/6318/

123

[ToBTOpenue, o600mEHNE,



https://resh.edu.ru/subject/lesson/4145/
https://resh.edu.ru/subject/lesson/6318/

cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucrtembl ypaBHeHUI"

124

125

126

[ToBTOpeHme, 06001EHNE,
CHCTEMAaTH3aIHsI 3HAHUM
"HepaBencrsa"

[ToBTOpeHue, o600IIEHNE,
CHUCTEMaTHU3AI1s 3HAHMIHA:
"Hepasencrsa"
[ToBTOpeHME, 0000IIECHNE,

CUCTEeMaTH3alusl 3HAaHHU:
"HepaBencrna"

127

[ToBTOpeHme, 06001IEHNE,
CUCTEeMaTH3alusl 3HAaHHU:
"IIpousBosiHas u e€ npuMeHeHue"

128

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alus 3HaHuH:
"[IpousBonHas u e€ npumeHeHue"

129

130

131

[ToBTOpenue, 06001IEeHNE,
cucTeMaTu3alus 3HaHuH:
"[IpousBonHas u e€ npuMeHenue"
[ToBTOpenue, 06061IeHNE,
cucteMaru3anus 3Hanuii: "MHTerpan u
€ro npuMeHeHue"

[ToBTOpeHue, 060061IeHNE,
cucteMaTtu3anus 3HaHui: "OyHkunn"

132

133

[ToBTOpenue, o600mEHNE,
cucTeMaTtu3amus 3Hanui: "OyHkun"

[ToBTOpenue, 06001IeHNE,




cucTeMaTtu3alus 3Hanuii: "Oynkuun"

134 Hrorosas koHTposbHas paboTa
135 Hrorosas kKoHTpoOIJIbHAsI paboTa
136 [ToBTOpeHME, 0606HICHI;IG, 1
CUCTEeMAaTH3aIHsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

MaremaTrka: anreOpa ¥ Hadajla MaTeMaTHYeCKOrO aHaju3a, reoMeTpus. Anredpa U Hadaia
MaTeMaTHdeckoro ananmsa. 10 kimacc. YueOHUK miisi 001eoOpa3oBaTeNIbHBIX OpraHU3aIui
(6a30BbIif 1 yriIyOJIeHHBINH ypoBHK). B 2 4. M.: Muemo3uHna, 2019.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

JluaKTHYECKHE MaTepUalbl 1o aareope u Hadaaam aHanu3a as 10 kiacca / B.M.
Wenes, C.M. CaaksH, C.U. lIBapudoypa. — M.: [Ipoceemnienne, 2019

3anauu o anreOpe u Havyanam aHanuza: [locobue nns yyamuxcs 10-11 k.
obmeobpasosar. yupexaenuit /C.M. CaaksH, A.M. I'onbaman, [1.B. Jlenucos. — M.:
[Ipoceemenue, 2010

Anrebpa u Hauana ananu3a B 9—10 knaccax: [Tocobue ms yuurens /JI1.O. Jlenuresa,
IO.I1. Ayaaunsa, 5.M. UBneB u np. — M.: [IpocBemenue, 2010

lamnuxwii M.JL. u np. Anrebpa u Havana Matemarndeckoro ananmmsa. 10-11 xkmaccer
(yriryOneHHBI ~ YPOBEHB):  METOJUYECKHE  PEKOMEHMAUWW Ui y9IUTews/
M.JL.Tamutkunii u ap. — M.: Muemo3una,2010

H.A. Bunenxun, O.C. MWpames-MycatoB, C.H1. IBapulypa Anrebpa u
MaTeMaTHueckuit aHamm3, 10 kmacc ans  ymiyOJeHHOro M3ydeHus, MockBa,
Muemosuna; 2020

2. JI. A. AnexcanapoBa. AnreOpa u Havyana aHanuza. CamocTosTeNbHbIe paboTsl 10
kiacc (o penakmueit A. I'. Mopakosuda), Maemo3una, 2009

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCbhI U PECYPCHI CETH

HUHTEP

1. Mup maTeMaTH4YECKHUX YpaBHEHHH - MeXyHapOaHbIM HAYyYHO-
o0pa3oBaTeNbHbIN CalT EqWorld http://eqgworld.ipmnet.ru

2. OOpazoBaTeNnbHBIN MaTeMaTH4YecKuil caiitT Exponenta.ru
http://www.exponenta.ru



http://eqworld.ipmnet.ru/
http://www.exponenta.ru/

3. Bcs snementapnas Mmarematuka: CpeiHsisi MareMaTH4yecKasi MHTEPHET-IIKOJIa
http://www.bymath.net

4. I'eomeTpuueckuit moptan http://www.neive.by.ru

5. I'paduxu pynxmuit http://graphfunk.narod.ru

6. JlaKTHYecKue MaTepuasl o nHpopMaTHke U Marematuke http://comp-
science.narod.ru

7. EI'D no maremaruke: oAroToBKa K TECTUPOBaHHUIO http://www.uztest.ru

8. 3amayHuK IJIsT HOATOTOBKH K OJMMIIHAAaM 10 MaTeMaTtuke http://tasks.ceemat.ru

9. 3aHuMaTelbHas MaTEMAaTHKa — IIKOJbHUKAM (OJIHMITHA[IbI, UTPbI, KOHKYPCHI 1O
MarteMaruke) http://www.math-on-line.com

10. HatepHer-nipoekT «3amaum» http://www.problems.ru

11. Maremaruueckue 3THOABI http://www.etudes.ru

12. Maremarnyeckre OJUMIIMNAAbLI M OJTUMIHKAIHbBIC 3agaqn http://www.zab

13.  Caiit sanemenTapHoil Mmarematuku Imutpus I'ymmna http://www.mathnet.spb.ru

14.  https://uchi.ru/
15.  http://stratum.ac.ru/ru/education/
16.  https://www.ismart.org/
17.  https://www.imumk.ru/
18.  https://educont.ru/
19.  https://urok.1lc.ru/


http://www.bymath.net/
http://www.neive.by.ru/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://comp-science.narod.ru/
http://www.uztest.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.problems.ru/
http://www.etudes.r/
http://www.mathnet.spb.ru/

MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 33JayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MpPaBWIbHAs TPEYroibHAas NUPAMHUAA W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CECUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIUTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca MU pe3yibTaTa pelIeHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOILIECHUWA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
periaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIYHUCIICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTPAMMHBIE CPEICTBA M AJIECKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUH, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
https://resh.edu.ru/
1 B 23 1
BEAICHHE B CTCPCOMETPHIO http://geometry2006.narod.ru
https://resh.edu.ru/
5 B3anMHOe pacnionoxeHue npsMbIx B 6 1
MPOCTPAHCTBE http://geometry2006.narod.ru
https://resh.edu.ru/
3 [TapannensHOCTh IPSIMBIX U TJIOCKOCTEN B 8
IPOCTPAHCTBE http://geometry2006.narod.ru
https://resh.edu.ru/
4 [TepneHUKyYISIPHOCTD MPSMBIX U 25
IJTOCKOCTEMN B MPOCTPAHCTBE http://geometry2006.narod.ru
https://resh.edu.ru/
5 VTIibl 1 paccTOSHUS 16 1
p http://geometry2006.narod.ru
https://resh.edu.ru/
6 MBHororpaHHUKH 7 1
p http://geometry2006.narod.ru
7 BexTops! B mpocTpaHcTBE 12 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

http://geometry2006.narod.ru

HOBTOpCHI/IC, O606H.[CHI/IC n cucreMarusanusa

8 N 5 2
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
11 KIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HanmeHnoBaHme pa3aejioB U TeM nudpoBbIe
Ne i/m P Konrpoabuble IIpakTnyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
https://resh.edu.ru/
1 AHanmuTU4yecKast FeOMETPHs 15 1 hitp://geometry2006.narod.ru
https://resh.edu.ru/
[ToBTOpeHue, 0600IEeHNE U
2 N 15 1
cucTeMaTu3alus 3HaHu| http://geometry2006.narod.ru
https://resh.edu.ru/
3 O0bEM MHOTOrpaHHHKa 17 ! http://geometry2006.narod.ru



http://geometry2006.narod.ru/
https://resh.edu.ru/
http://geometry2006.narod.ru/
https://resh.edu.ru/
http://geometry2006.narod.ru/
https://resh.edu.ru/
http://geometry2006.narod.ru/

https://resh.edu.ru/

4 Tena Bpamienus 24 http://geometry2006.narod.ru
https://resh.edu.ru/
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9
KpPYIJIBIX TEIl http://geometry2006.narod.ru
https://resh.edu.ru/
6
HBmwienus 5 http://geometry2006.narod.ru
7 [ToBTOpEeHME, 0000IICHNE 1 17
cucTeMaTu3alus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



http://geometry2006.narod.ru/
https://resh.edu.ru/
http://geometry2006.narod.ru/
https://resh.edu.ru/
http://geometry2006.narod.ru/

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IIpaBUIIA
M300paKeHHS Ha PUCYHKE
IUIOCKOCTH, MapaljieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

KoaudecTBO 4acoB

Bcero

KonTposabHbie
padoThI

JIeKTpPOHHBbIe HU(POBbIE 00pa3oBaTebHbIE PeCYPChI

https://resh.edu.ru/subject/lesson/4756/

[ToHsATHS CTEPEOMETPHH: TOUKA,
npsiMasi, III0CKOCTb,
npocTtpancTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PUCYHKE TUIOCKOCTH,
HapaJyIeIbHBIX MPSIMbBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/

http://metodisty.ru/m/files/view/prezentaciva dlya sozdaniya motiv

acii_k teme -izobrazhenie prostanstvennyh figur na ploskosti

[TonsTus: nepecekaromumecs
IIJIOCKOCTH, IEPECEKAr0IIUECs
npsiMasi U MIOCKOCTbh;
MOJIYTIPOCTPAHCTBO

https://resh.edu.ru/subject/lesson/4756/

[TonsTHs: nepecexaronecs
IJIOCKOCTH, MEPECEKAIOIINECS
npsiMasi ¥ IIOCKOCTb;
MOJTYTIPOCTPAHCTBO

http://geometry2006.narod.ru/Lessons/10-11/3b.pptx

MHororpanHuKH, H300pakeHne

http://geometry2006.narod.ru/Lessons/10-11/3a.pptx



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx

MPOCTEUILINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX OOBEKTOB

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

MHororpaHHuKH, H300pakeHIe
MPOCTEUILNX
IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00BEKTOB

http://geometry2006.narod.ru/Lessons/10-11/3c.pptx

AKCHOMBI CTEPEOMETPUHN U
NIEPBbIE CIICJCTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHHU U
IMEPBBIC CIICACTBHA U3 HUX

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

http://geometry2006.narod.ru/Lessons/10-11/2.pptx

10

11

AKCHOMBI CTEPEOMETPUHN U
HEpBbIE CIEACTBUS U3 HUX.
CriocoOblI 3a1aHUs MIPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMBIX U
IIJIOCKOCTEMN

N3o0paxeHne cedeHuit
MUPaMHUJIBL, KyOa U IPU3MBIL,
KOTOpbIE MPOXOAST Yepe3 X
pEbpa. U3o0pakenue
NEPECCUCHU MOJTYUCHHBIX
mockocrell. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
Pa3sHbBIMH IBETaAMU

N3o6paxkenne ceueHuit
MUpPaMUJIbI, KyOa U IPU3MBIL,
KOTOPBIE TPOXOMSAT Uepe3 Ux
pé6pa. N3obpaxenue

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

https://resh.edu.ru/subject/lesson/4912/

http://metodisty.ru/m/files/view/zadachi na postroenie sechenii m
nogogrannikov

https://resh.edu.ru/subject/lesson/4912/



http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4912/

MEePECCUCHUS TTOJTYUSHHBIX
IJI0CKOCTeM. PackpammBanue
MTOCTPOEHHBIX CEUCHUI
Pa3HBIMU 1IBETAMH

12

13

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 uxX
pE&opa. N3o0pakeHune
nepeceyeHusl MOTyYeHHBIX
wiockocTeil. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMH [IBETAMHU

H3o0paxeHune cedyeHuit
MUPaMUJIbL, Ky0a U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. U3obpaxenue
NEPECCUCHU MOJTYUCHHBIX
mockocreil. PackpammvBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

https://resh.edu.ru/subject/lesson/4912/

https://resh.edu.ru/subject/lesson/4912/

14

15

16

Merton cnenoB 1Sl TOCTPOESHUS
ceueHuu

Meropn cie0B A OCTPOEHUS
ceueHunii. CBoiicTBa
[IEPECCUCHUH TPSIMBIX U
IIJIOCKOCTEMN

Meroz cie0B A OCTPOEHUS
ceueHuil. CBoiicTBa
[IEPECCUCHUH IPSIMBIX U

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

http://geometry2006.narod.ru/Lessons/10-11/15b.pptx

http://geometry2006.narod.ru/Lessons/10-11/15c.pptx



https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx

IJIOCKOCTEN

17

[TocTpoenue ceueHuii B
nupamue, Kyoe rmno Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEePTEKEH U 3aIUCh
I1arOB MOCTPOCHHUS

http://geometry2006.narod.ru/Lessons/10-11/15d.pptx

18

[TocTpoenue ceueHuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH 1 3aIUCh
I1arOB MOCTPOCHHS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

19

[TocTpoeHue ceueHmii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTe>Kei/'I " 3aI1ucChb
1arOB MTOCTPOCHHS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

20

ITocTpoeHune ceueHui B
nupamujie, Kyoe o Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX '-IepTe)KCI\/JI " 3aI1ucChb
1arOB MTOCTPOCHHUS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

21

22

[ToBTOpEHME TUIAHUMETPUN:
Teopema 0 mpONMOPHHOHATBHBIX
otpeskax. [lomooue
TPEYroJbHUKOB

[loBTOpPEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pazsutus

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx

http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

https://resh.edu.ru/subject/17/10/



http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

IJIAaHUMETPHUU U CTCPCOMETPUUA

23

24

25

KonrponbHas pabora
" AKCHOMBI CTEPEOMETPUH. 1
Ceuenus"

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE.
CxkpemuBaromuecs npsiMeie.
[Ipu3Haky ckpemuBarOmuxcs
npsaMmbIx. [lapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM
IapaJuIeIbHOM TaHHOM IPSIMOU,
MPOXOJIAILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha
JlaHHOM npsimMoi. Jlemma o
NIEPECEUEHUH NTapaIJIENIbHBIX
IPSIMBIX TNIOCKOCTBIO

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx

http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

https://resh.edu.ru/subject/17/10/

26

[TapamienbHOCTB TPEX MPSMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsaMeIx. Teopema o
CKPEIIHBAIOIINXCS MPAMBIX

https://resh.edu.ru/subject/17/10/

27

[TapannensHoe
npoextupoBaHue. OCHOBHBIE
CBOICTBA MAPAIJIETBLHOTO
npoekTupoBanus. 3o0paxenue
pa3HbIX QUTYpP B MapalienbHON
POEKIUH

http://metodisty.ru/m/files/view/ugol mezhdu pryamoi i ploskostju

28

[lenTpanpHast TpOeKIUs. YTOMI C 1

http://metodisty.ru/m/files/view/ugol mezhdu skrechivajuchimisya



http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20

COHANPABJICHHBIMUA CTOPOHAMH.
VYron Mexay npsMbIMU

pryamymi 2013 01 20

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHBIE C
pacnonomeHHeM HpHMLIX B
MIPOCTPAHCTBE

http://metodisty.ru/m/files/view/rasstoyanie mezhdu skrechivajuchi

misya pryamymi

30

[TonsiTHs: MapaIeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3Hak
[IapaJUIEIbHOCTH IPSIMOU U
miockocT. CBolicTBa
[apaJUIEIbHOCTH MIPSIMOU U
IUIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/7a.pptx

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C ITAPAUIEITBHOCTHIO
MPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

32

IToctpoenue ceuenus,
MPOXOJAIIETO Yepe3 TaHHYI0
HNpSAMYIO Ha YepTEXKE U

NapajjIeJIbHOrO APYTrON IPsIMOA.

PacuéT oTHOILIEHU]

http://geometry2006.narod.ru/Lessons/10-11/12.pptx

33

[TapannensHas npoekuus,
MMPUMCEHCHHUEC IJId ITOCTPOCHUA
cedeHuit kyoa u
napayuienenunena. CpoiicTsa
napauleJenunea u Ipu3Mbl

http://geometry2006.narod.ru/Lessons/10-11/13.pptx

34

[TapannenbHbIE IIIOCKOCTH.

http://geometry2006.narod.ru/Lessons/10-11/8a.pptx



http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/12.pptx
http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

[Ipu3Haku napamienbHOCTH
JIBYX TIJIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MIPOXOJIALLEH Yepe3 TOUKY, HE
MIPUHAJICIKALLYIO TAaHHON
IJIOCKOCTH U CJIEACTBUS U3 HEE

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

36

CaolicTBa napamieabHbIX
IUTOCKOCTEH: 0 MapayuIeTbHOCTH
NPSMBIX TIEPECEUCHUS TTPU
HepeceueHu  IBYX
napajieNIbHbIX MIIOCKOCTEN
TpeTbeit

https://resh.edu.ru/subject/17/10/

37

38

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
napajuIeNbHBIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napaielIbHbIMU TUIOCKOCTSIMH;
0 MepeceueHuy NMpsIMOH C IBYMs
napaielIbHbIMU TIOCKOCTSIMU

[ToBTOpEeHHE: TEOpEMa
[Tudaropa Ha rmIockocTu

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

39

40

41

IToBTOpEHME: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a u
IPSMOYTOJIBHOTO
napaienenunesa

Beluncnenue 1iamH OTpe3KoB B
Ky0Oe ¥ IpsIMOYTOJIbHOM

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

napauiCJICIrIIC e

42

43

44

45

46

47

[leprieHAMKYIAPHOCTH MPAMOI
u 1iockocty. [IpusHak
NEPIEHIUKYJISIPHOCTU IPSIMON U
IJIOCKOCTH

[leprieHAMKYIAPHOCTH MPAMOI
u tockoctu. [Tpusnak
NEePHEHINKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

Teopema 0 CylIeCTBOBaHUH U
€AMHCTBEHHOCTH IPSIMOH,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHAUKYISIPHON K
IIJIOCKOCTH

IInockoctu u
NEPIEHIUKYJISIPHBIE UM IIPSIMbIE
B MHOTOTpaHHHUKaX

ITnockoctu u
NEePHEHANKYISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKAaX
[TepneHaUKyISp U HAKIOHHAS.
[TocTpoenue nepneHuKyIsIpa
13 TOYKU Ha MPSAMYIO

http://metodisty.ru/m/files/view/geom 10

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

48

[lepneHauKyIsp U HAKJIOHHASA.
[TocTpoenue nepneHAUKyIsIpa
W3 TOYKHU Ha IPSAMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

49

Teopema o Tpéx

https://resh.edu.ru/subject/17/10/



http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
https://resh.edu.ru/subject/17/10/

HepIeHuKyIsgpax (Ipsmas u

obpatHas)

50

51

52

Teopema o Tpéx

NepIeHuKyIsgpax (Ipsmas u

oOpatHast)

VYron mexmay

CKPCIIUBAOIHUMHUCSA ITPAMBIMHA

[Touck nepreHANKYIIPHBIX
MPSIMBIX C TIOMOIIBIO
MEPIIEeHIUKYISIPHBIX
IUIOCKOCTEH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

53

OproroHanbHOe
IPOEKTUPOBAHUE

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MUPAMUJIBI C TOMOUIBIO
OPTOTOHAJILHON IIPOEKINU

http://metodisty.ru/m/files/view/postroenie sechenii_mnogogrannik

ov

55

56

57

[Toctpoenue ceuennii kyoa,
IIPU3MBI, IPABUIBHOU
MUPAMUJIBI C TOMOUIBIO
OPTOTOHAJILHON IIPOEKINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[InockocTn cMMMETpHI B
MHOTI'OI'paHHUKaXx

[Ipu3Hak nepneHauKyIIpHOCTH

HpHMOfI " IJIOCKOCTH KaK
CJICACTBUC CUMMCTPUU

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

58

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccrostHuii OT TOUKHU 10
ILIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

59

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuii OT TOYKH 10
IUIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20e.pptx

60

61

62

63

64

CnocoObI OIyCTHUTH
MEePIEHANKYJISIPBI: CHMMETPUS,
CIBUT TOYKH I10 NTapaJLIEIbHON
IPSAMO

CaBur 1o HenapauieIbHON
NPSMOM, U3MEHEHHUE
paccTosaHui

Konrponbnas pabora
"B3auMHO€ pacnonoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

[ToBTOpEHME: Yyrom Mexay
HOPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETpPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHHUKE,
TEeOopeMa KOCHHYCOB
[loBTOpEHME: Yyroa MexIy
CKPEIIMBAIOIIUMUCS MPSIMBIMU
B IIPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/20h.pptx

http://geometry2006.narod.ru/Lessons/10-11/16a.pptx

https://resh.edu.ru/subject/17/10/

65

['eomeTpuueckue MeToabI
BBIYHCIICHUSI YTJIa MEXKTY
MPSIMBIMU B MHOTOT'PAaHHHUKAX

http://geometry2006.narod.ru/Lessons/10-11/16d.pptx



http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
https://resh.edu.ru/subject/17/10/
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx

66

JIByrpanssiii yroj. CBOHCTBO
JMHENUHBIX YIJIOB JBYTPaHHOI'O
yria

http://geometry2006.narod.ru/Lessons/10-11/21a.pptx

67

[IepnieHauKyIsIpHBIE
miockoct. CBOHCTBA B3aMMHO
NepHEHIUKYISIPHBIX
IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

68

[Ipu3Hak nepnesauKyIsIpHOCTH
IJIOCKOCTEN; TeOpeMa O MPSMOKN
IIEpECEUEHMS ABYX IIJIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEU
IUIOCKOCTH

https://resh.edu.ru/subject/17/10/

69

[IpssmMOyTOIBHBII
napajuiejenunes; Kyo;
WU3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuiejaenunena

https://resh.edu.ru/subject/17/10/

70

Teopema 0 AuaroHanu
HPSIMOYTOJILHOTO
napajuiesenumnesa u cleICTBUE
n3 HEeE

https://resh.edu.ru/subject/17/10/

71

CrepeomeTpHuyuecKkue u
MIPHUKITATHBIC 33]Ia9H,
CBs3aHHBIC CO B3aUMHBIM
PACIIOIOKECHHUEM MIPAMBIX U
TUTOCKOCTH

https://resh.edu.ru/subject/17/10/

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsIMbIE, MTApAJIJIEIbHbIE
IIJIOCKOCTHU B CTaH)IapTHLIX

https://resh.edu.ru/subject/17/10/



http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MHOTI'OIrpaHHHUKax

73

[Tapa mapanienpbHbIX
IJIOCKOCTEH Ha
CerH_II/IBaIOH_[I/IXCSI HpSIMbIX,
paccTositHue MEXIY
CerH_II/IBaIOH_[I/IMI/ICSI HpﬂMbIMI/I
B IIPOCTBIX CUTYaIIHSIX

74

75

76

77

78

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IIJIOCKOCTH

Brruncnenue pacctosHui
MEXIY CKPELIUBAOIIUMUCS
IPSIMBIMH C IIOMOLIBIO
NEPIEHAUKYISIPHON IIJIOCKOCTH
Tpé€xrpanHslii yroi,
HEPaBEHCTBA ISl TPEXIPAHHBIX
yrioB. Teopema [Tucgaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB
JUI TPEXTPAHHOTO yTIJIa
OeMeHThI cheprudecKoi
TEOMETPHH: Te€0IE3UUECKUE

JIMHAY Ha 3eMiie

KonTtponbHas padora "Yrisl u
paccrosiHus"

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

http://geometry2006.narod.ru/Lessons/10-11/20f.pptx

79

Cucrematu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
DJIEMEHTHI"

https://resh.edu.ru/subject/17/11/

80

IIupamua. Buns! nupamun.

http://geometry2006.narod.ru/Lessons/10-11/24.pptx



http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20f.pptx
https://resh.edu.ru/subject/17/11/
http://geometry2006.narod.ru/Lessons/10-11/24.pptx

[IpaBuibHas nupamuia

[Tpusma. [Ipsamast u HakIOHHAS

https://resh.edu.ru/subject/17/10/

81
npusmsbl. [IpaBunbHas npusma
[Ipsamoii napauienenunes, https://resh.edu.ru/subject/17/10/
82 MIPSIMOYTOJIBHBIN
napajuienenumnesn, Kyo
83 Brinmykiibie MHOTOTpaHHUKHU.
Teopema Ditnepa
BpltyKiible MHOTOTPAaHHUKH. http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
84 Teopema Ditnepa. [IpaBunbHbIe
U Oy TIPABHIbHBIE http://geometry2006.narod.ru/Lessons/10-11/28.pptx
MHOTOI'PAaHHUKHU
85 KonTponbnas pabota
"MHororpaHHuku"
86 ITonsATHE BEKTOpA HA IIJIOCKOCTH http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
U B [IPOCTPAHCTBE
g7 CyMMa BEKTOPOB http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
88 Pa3sHOCTb BEKTOPOB https://resh.edu.ru/subject/17/10/
89 TTpaBHIO apaIeenuTena https://resh.edu.ru/subject/17/10/
90 VMHOKEHHE BEKTOPA HA HHCII0 https://resh.edu.ru/subject/17/10/
Paznoxxenue BekTopa 1o 6asucy https://resh.edu.ru/subject/17/10/
91 TPEX BEKTOPOB, HE JIEXKAIIUX B
OJTHOH INIOCKOCTH
92 CKansipHoe POU3BE/IeHHE https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

Brruucnenue yria mexuay

https://resh.edu.ru/subject/17/10/

93 1
BEKTOPAMHU B [IPOCTPAHCTBE

94 IIpocreiimme 3agauu ¢ 1 https://resh.edu.ru/subject/17/10/
BEKTOPaMH

95 [Ipocreiimue 3aga4um ¢ 1 https://resh.edu.ru/subject/17/10/
BEKTOpaMHU

96 IIpocreiimme 3agauu ¢ 1 https://resh.edu.ru/subject/17/10/
BEKTOpaMHU

97 IIpocreiimme 3amayu ¢ 1 https://resh.edu.ru/subject/17/10/
BEKTOPaMH

08 0606IEIGHI/IC A CUCTEMATU3ALMs 1
3HAHUH

99 O606I£IGHI/I€ ¥ CHCTEMAaTH3aIUS 1
3HAHHUH

100 Wrorosas koHTposibHasA paboTa 1

101 HToroBast KOHTpOJIbHAsA paboTa

102 O6O6HUICHI/IG W CUCTEMaTH3aINs 1
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

KoaunuyecTBO 4acoB

Ne
o/ Tema ypoka B KoHuTposbHuble JIeKTpPOHHBbIe HU(POBbIE 00pa3oBaTebHbIE PeCYPChI
cero
padoThI
TTOBTOpEHHE TEMBI https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
1 "KoOp/IHHATH] BEKTOPA Ha 1 sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-
p P | ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
IJIOCKOCTH U B IPOCTPAHCTBE
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
5 [ToBTOpenue temsl "CkansipHoe 1 sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-
IIPOU3BEIEHUE BEKTOPOB" mezhdu-vektorami-skaliarnoe-proizvedenie-9283
TTOBTOpEHHE TeMBI https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
3 "BhIuHC/IeHHe YA MEK 1 sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-
y y " mezhdu-vektorami-skaliarnoe-proizvedenie-9283
BEKTOpPaMH B MPOCTPAHCTBE
IToBTOpEeHuEe TeMbI "YpaBHEHHE
4 MPSIMOM, IPOXOASALIEN YEPE3 ABE 1
TOYKH"
YpaBHEHHE ILUIOCKOCTH, https://resh.edu.ru/subject/17/11/
5 HOpMaJlb, yPaBHEHHE IUIOCKOCTH 1
B OTpE3Kax
YpaBHEHUE IOCKOCTH,
6 HOpMaJTb, YPAaBHEHHE TUIOCKOCTH 1
B OTpE3Kax
7 BekropHoe npou3sBeneHue 1
8 JIuneliHbIe HEPABEHCTBA, 1
JIMHEMHOE MPOrpaMMHUPOBAHUE
9 JluHeliHbIC HEPABEHCTBA, 1



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/17/11/

JIMHENHOE IPOrpaMMHUPOBAHKE

AHanuTHyecKue METOJbI

10 pacuéra yria Mex1y IpsiMbIMU
B MHOT'OTpaHHUKaX
AHamuTHYeCKHE METOIbI
1 pacuéra yria Mexmay
IJIOCKOCTSIMU B
MHOTOI'PaHHHUKAX
12 dopmyiia pacCTOsIHUA OT TOUKH https://resh.edu.ru/subject/17/11/
JI0 TIJIOCKOCTH B KOOpAMHATaX
13 Haxoxnenue paccTositHui OT https://resh.edu.ru/subject/17/11/
TOYKH JI0 IJIOCKOCTH B KyOe
Haxoxnenue pacctostHuit oT https://resh.edu.ru/subject/17/11/
14 TOYKH JI0 INIOCKOCTH B
IIPaBUJIBHON IIUPAMUJIE
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
15 Konrpospras pabora sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-
"Ananmutrueckas reoMerpus” ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
16 CeueHust MHOTOTPAHHUKOB: sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-
CTaHJapPTHBIE MHOI'OI'PaHHUKHA mezhdu-vektorami-skaliarnoe-proizvedenie-9283
17 CedeHnst MHOTOTPAaHHUKOB:
METOJ CIEI0B
CeueHust MHOTOTPAHHUKOB: https://resh.edu.ru/subject/17/11/
18 CTaHJapTHbIE MIJIOCKOCTH,

nepecequI/m prlMI)IX %1
IJIOCKOCTEN



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/17/11/

19

[TapamienbHble IPSIMBIE U
IUIOCKOCTH: NapajulebHble
CeUeHMsI

https://resh.edu.ru/subject/lesson/6065/

20

21

22

23

24

25

26

27

[TapaienbHble IPsIMBIE U
IJIOCKOCTH: Pac4Y€T OTHOLLIEHHUI

[TapamnensHble TpsIMbIE U
IUIOCKOCTH: YTJIBI MEXKIY
CKPEUIUBAIOIIMMHUCS TPSIMBIMH

[leprieHquKyISIpHBIC TIPSIMBIE U
TUIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIIEeHIUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX,
CUMMETPUY MHOTOTPAaHHUKOB

[lepnenukynspHble NpsMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIIEHIUKYIIApax

[TepneniuKynspHbIE NIPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JUIVH B
MHOTOTpaHHHUKaX

[ToBTOpEeHwMeE: Mo
MHOTOYTOJEHUKOB, ()OPMYJIBI
JUTSI TITOMAACH, COOOpaKeHMS
noxoous

[ToBTOpEeHue: muomaau
MHOTOYTOJEHUKOB, ()OPMYIIBI
JUTSI TITOMIAACH, COOOpaKeHUS
noxoous

[ToBTOpEHME: TIOIIAAN

https://resh.edu.ru/subject/17/11/

https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-

prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-

priamoi-i-ploskosti-12048

https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-

sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-

mezhdu-vektorami-skaliarnoe-proizvedenie-9283

https://resh.edu.ru/subject/lesson/4724/



https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/17/11/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/

MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTS TITOMIACH, COOOpaXKEeHUS
monoous

28

ITmomanu ceuenmi
MHOTOTPAaHHHUKOB: TUIOIIA N
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O I00Ms

https://resh.edu.ru/subject/lesson/6018/

29

[Imomanu ceyenui
MHOTOT'PaHHHUKOB: TUIOIIAH
MIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxeHUs Mogo0us

https://resh.edu.ru/subject/lesson/5443/

30

31

32

KonrponbHas pabora
"IloBTOpEHNE: MHOTOI'PaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

O0BeM Tema. O0beM
IPSIMOYTOJIBHOTO
napasuieNienumnena

3anmaun 06 yABOCHUU Ky0a, O
KBaJIpaTtype Ky0a; 0 TPUCEKIIHH
yria

http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx

33

CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napasuieNienumneia

https://resh.edu.ru/subject/17/11/

34

[Ipuknagnbie 3a1a4u,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMa MPSIMOYTOJILHOTO
napaJenenuneaa

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

35

36

37

O0BEM TIPSIMON MPU3MBI

CrepeomeTpuyeckue 3a1au,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB MPSAMOI IPU3MBI
[puknagaeie 3agaqm,

CBSI3aHHbBIE C 00BEMOM MPAMOIL
PU3MBI

http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx

https://resh.edu.ru/subject/lesson/5629/

38

Brrancnenue 006EMOB TeI ¢
TIOMOIIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM HaKJIOHHON
PU3MBI

https://resh.edu.ru/subject/lesson/4046/

39

Brraucnenue 006EMOB TeI ¢
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM TUPaMUIbI

https://resh.edu.ru/subject/17/11/

40

41

42

®dopmyrna 00bEMA TUPAMUIBIL.
OTtHoleHne 00bEMOB TUPAMHU/T
¢ o01TUM yTIIOM

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHNEe 00HEMOB MTUPAMHU/T
¢ o0TUM yTIIOM
CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE C 00BEMAMU
HAKJIOHHOM MPU3MBI

43

CrepeomeTpuyecKHe 3a1auu,
CBSI3aHHBIE C 00BEMaMU
TTUPAMU/TBI

44

[IpuknagHbie 3a1a4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIC C



http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/17/11/

00BEMOM HAKJIOHHON IIPU3MBbI

45

46

47

[TpuknamHbIe 3a7a49u 110 TEME
"O0BEMBI TEN", CBI3aHHBIE C
00BEMOM IUpaMUIbI
[Ipumenenne 0ObEMOB.
Brruuciienue pacctosiHUs 10
TUIOCKOCTH

Kontponbhas pabota "O6beM
MHOTOTpaHHUKA"

https://resh.edu.ru/subject/17/11/

48

HI/IJII/IHI[pI/I‘IeCKaﬂ IMOBCPXHOCTD,

00pa3yrome MJINHIPUIECKOM
[IOBEPXHOCTU

http://geometry2006.narod.ru/Lessons/10-11/11/2 4 a.pptx

49

50

51

Hunuuap. [psamoii kpyrosoi
uwmHap. [nomans
MOBEPXHOCTH IHJIMH]IPA
Konuueckas moBepXHOCTb,
o0pa3yronie KOHHIeCKou
nosepxHoctu. Konyc
CeueHue KOHYyca MIIOCKOCTBIO,

Hapanneanoﬁ IIJIOCKOCTH
OCHOBAHUsA

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

52

VY ceu€HHBI KOHYC.
N306paxeHne KOHyCOB U
YCEYEHHBIX KOHYCOB

https://resh.edu.ru/subject/17/11/

53

54

ITnomans OOKOBOM
MMOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYyCa

ITnomanes 00K0BOI

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

MOBEPXHOCTH U MOJHOU
MIOBEPXHOCTU KOHYyCa

55

CrepeomeTpHuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
MIOCTPOEHUEM CEUECHU I
OWIMH]Ipa, KOHyca

https://resh.edu.ru/subject/17/11/

56

57

58

CrepeomeTpruecKkue 3aJauu Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
MIOCTPOEHUEM CEUECHUH
LUIMHApPA, KOHyCca
[IpuknagHeie 3a1auu,
CBSI3aHHBIE C LIWJIMHJIPOM

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IMJIMHIPOM

59

60

Cdepa u map

[Mepeceuenue chepsl u mapa ¢
ockocTeio. Kacanue mapa u
cdepsl TIOCKOCThI0. By u
n300pakeHue mapa

https://resh.edu.ru/subject/lesson/4034/

https://resh.edu.ru/subject/17/11/

61

[Mepeceuenue chepsl u mapa ¢
ockocTeio. Kacanue mapa u
cepsl TNIOCKOCThI0. By u
u300pakeHue mapa

https://resh.edu.ru/subject/17/11/

62

VYpaBuenne chepsl. [Lnomans
chepsl 1 e€ gacTeit

https://resh.edu.ru/subject/17/11/

63

Cummerpus chepsl 1 mapa

https://resh.edu.ru/subject/17/11/

64

CrepeomeTpryuecKue 3a1a4u Ha



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

JI0OKA3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

65

CrepeomeTpuuecKue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYMUCIICHUC,
CBsI3aHHBIC CO chepold U mapom,
MOCTPOCHUEM MX CCUCHHI
IUIOCKOCTBIO

66

[Ipukitaguele 3anauu,
CBsI3aHHBIE CO c(hepoil u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY’KHOCTH, CTaHapTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCI
BpalcHus U MHOTOI'PaHHUKOB

3amaun o Teme "Tena u
MOBEPXHOCTHU BpanieHus"

https://resh.edu.ru/subject/lesson/4910/

70

71

72

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"
KontponsHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"
O6wém nununaapa. Teopema 00
00BEME IPSAMOTo LMIMHAPA

http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx

73

Brruncinenne 006EMOB TeI €
TIOMOIIIBIO OMIPEIEIIEHHOTO
uHTerpana. O6bEM KoHyca

http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx



https://resh.edu.ru/subject/lesson/4910/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx

74

TTnowmanu 00KOBOI U MOJIHOMU
IIOBEPXHOCTH KOHYCa

http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx

75

76

77

78

CrepeomeTrpuyeckue 3a1a4u,
CBA3aHHBIC C BBIYUCIICHUEM 1
00BEMOB LIMIIMH/IPA, KOHYCA

[TpuknaaHblie 3a/1a49M 110 TEME
"OO0BEMBI U IUIOIIAAN 1
nosepxHocrel ten"

O0béM 1m1apa U mapoBOro

cekropa. Teopema 00 00bEMe

urapa. [nomanb chepsl.
CrepeoMeTpuuecKue 3aaauu, 1
CBSI3aHHBIE C BEIYMCIICHUEM

00BEMOB 11apa, I1apOBOTO

CerMEHTa U MAapOBOT0 CEKTOPa

[Tpuknanueie 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM IT1apa U MJIOIIAIbIO
chepbl. COOTHOIICHUST MEXKTY
IJTOMIAASIMU MIOBEPXHOCTEN U
00BEMaMHU TTOIOOHEBIX TET

http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx

http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx

http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

79

ITomoGHbIE TENA B

npocTtpaHcTBe. M3MeHeHue

00béMa 1pu o000 H.
CrepeomeTpryecKue 3a1auu, 1
CBSI3aHHBIE C BBIYHCIICHUEM

00BEMOB TeT U IIOMIAAeH
[IOBEPXHOCTEN

80

Kontponbnas padota "[lnomann 1



http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

MOBEPXHOCTH U 00BEMBI
Kpyribix Ten"

81

JBH>KEHUS MPOCTPAaHCTBA.
OrobOpaxenus. [IBuxeHus u
paBeHcTBO uryp. O6mue
CBOICTBA JBHKCHUI

https://resh.edu.ru/subject/17/11/

82

Bunw! nBuxeHunii:
NapaJuIeIbHBIN MIEPEHOC,
LEHTpajIbHasi CHMMETpPHS,
3epKajibHasi CUMMETpHUS,
IIOBOPOT BOKPYT HPSIMOM

https://resh.edu.ru/subject/17/11/

83

84

[IpeoOpazoBanus mo00us.
[psimast u chepa Diinepa
['eomeTpuueckue 3a1a4n Ha
MPUMEHEHUE JBUKCHUS

85

KontponbHas padota "Bektopsl
B IIpocTpaHcTBe"

86

Ob6o6maroree nosropenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10-11 kmaccos,
CHUCTeMaTU3alys 3HAHUI:
"[TapamyienbHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

O6o06matomee moBTopenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—11 kmnaccos,
cUCTeMaTu3alus 3HAaHW:
"BekTopsl B mpocTpaHcTBe"



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

88

89

90

91

92

93

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"BekTopsbl B mpocTpaHcTse"

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHUI:
"O6beM MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"O6beM MHOTOTpaHHUKA"

O6o06matomiee moBTopenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"[1nomanm moBEpXHOCTU U
00BEMBI KpYyTIBIX TEN"

Ob6o6maroree nosropenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"ILnonraay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

Hroropas KOHTpPOJIbHAA pa60Ta

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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HtoroBast kKoHTpoJIbHAs paboTa
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[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3allUsl 3HAHUH

96

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U

97

Hcropus pazsurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTH

98

Hcropus pazsurus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pazsurus
CTEPEOMETPUH KAK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Hcropus pa3Butns
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pa3Butus
CTEPEOMETPUM KAaK HAYKU U €€




pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKU U €€

102 POJIb B pa3BUTHH COBPEMEHHBIX 1
MH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTH

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Mep3ansk A.I'., Homuposckuii JI.A., ITonsakoB B .M.; nox peagakuueit Ilononsckoro B.E.Marematuka.

I'eometpus.10 xknace. M.: Ilpocsemenne,2023.

I'eometpus, 10-11: y4e6. mis o6meodpazoBat. yupexaeHui. 6a30BbIi U IPod). ypOBHU
/ J1.C. Aranacsn, B.®. byry3os, C.b. Kagomies u ap. — M.: IIpocsemenue, 2020.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

Ne ABTOpBI Ha3zsanue TI'on HN3parTesbCcTBO
H3IaHUA
n/n
1 coct. T. A. I'eomerpus. CoopaHIK 2020 Mockaga,
bypmucrposa MPUMEPHBIX PabOYNX MPOTPaAMM. «IIpocsemenue»
10—11 xmaccer: yue6. mocooue
JUTst 001IIe00pas3oBar.
opraHu3aluii: 6a30BbId U YTIyOI.
YpOBHU
2 JI.C.AtaHnacsH, [MpumepHOe TeMaTHUECKOE 2018 Mockaa,
B.®.byTy30B, 1aHupoBanue no YMK «IIpocBemenne»
C.b.Kagomries u mp. «I"eometpumst, 10-11»
3 JI.C.AtanacsH, I'eomerpus, 10 — 11: yueOHuk ans 2020 Mocksa
B.®.Byty308, 001Ieo0pa3oBaTeIbHbBIX «[IpoceemeHne
C.b.Kanomues u ap. opraHu3zanuii: 6a3oBbId 1
po(UIHHBIN YPOBHU
4 C.b.BecenoBckuii, Jnnaktrnaeckne MaTepHalibl 10 2017 Mockaa,
B.J1.PuiOunHCKuiz reomeTpuu s 10 knacca. «IIpocBemieHue»
5 |Bb.I'.3uB, B.M. Meiinep, | 3amaum no reometpun mist 7-11 2017 Mockaa,
B.®.baxanckuii KJIAaCCOB «IIpocBemieHue»
6 Anrteraos [1L.H. I'eometpus, 10-11 kmaccer. 2018 Mockaga,
Tectpl: YueOHO-MeTOIMUECKOE «dpoda»
nmocooue
7 [Tox penakuueit EI'D. Maremaruka. basoserii u | 2019-2021 Mocksa
N.B.Amenko po(UILHBINA YPOBHHU: THUIIOBBIC «HanuoHanbHOE
9K3aMEHALMOHHBIC BAPHAHTHI oOpa3zoBaHHE»




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

Caiimol 0014 yyauwjuxcsa:
1. http://www.mathb-ege.sdamgia.ru/
2. www.fipi.ru/
3. ege.fipi.ru/
4. http://www.matematika-na.ru

5. Dunuknonenus s aereit http://the800.info/ventsiklopediya-dlya-detey-matematika

6. DHIUKIONEINA 10 MATEMATHKE
http://www.krugosvet.ru/enc/nauka i tehnika/MATEMATIKA.html

7. CHpaBOIIHI/IK 10 MaTeMaTUuKE JIsI IIKOJIBHHUKOB
http://www.resolventa.ru/demo/demomath.htm

8. Marematuka oH-naitH http://uchit.rastu.ru

Caiimut 013 yuumeneii:

1) Tlemcoser, matemaTtrka http://pedsovet.su/load/135

2) Yuntenbckuit nopran. Martemaruka http://www.uchportal.ru/load/28

3) VYpoku ans yuuresnss MaTeMaTHKH, aareOpbl, TeOMETPHU

http://www.uroki.net/docmat.htm

4) S wupmy Ha ypoK MareMaTHKH (MeTOAMdYecKue pa3paboTku). — Pexum mocryna:

www.festival.1september.ru

5) Enaunas kosekius oOpa3oBaTeIbHBIX pecypcoB. — Pexxum goctyma: http://school-

collection.edu.ru/

6) denepanbHbIi LEHTp HWHPOPMAIIMOHHO — OOpa30BaTENbHBIX pECypcoB. — Pexum

nocryna: http://fcior.edu.ru/



http://www.fipi.ru/
http://www.festival.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

INOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamma yueGHOro Kypca «BeposiTHOCTh U CTaTUCTHKAY 0a30BOTO YPOBHS AJIs
obyuarontuxcs 10 —11 kiaccoB pazpadorana Ha ocHOBe DeepaibHOT0 roCy1IapCTBEHHOTO 00pa-
30BaTENIFHOTO CTaHAApTa CpPeaHEero oOmero o0pa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, NPEABABISEMBIX K MaTEMAaTUYECKOMY OOpa3OBaHHIO, M TPAAUIHUNA POCCHUICKOTO
oOpa3zoBanus. Peanuzanusi mporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIOYEBbIMUA KOMIIETEHIIUSMU,
COCTaBJISIOLIMMHU OCHOBY JUIsl CAMOPa3BUTHUSA M HEMPEPBHIBHOIO 00pa3oBaHUs, LIEJIOCTHOCTh 00-
HIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHUS JIMYHOCTH O0YUYAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

VYueOHblilt Kypc «BeposSTHOCTh M CTaTUCTHKa» 0a30BOI0 YPOBHS SIBIISETCS MPOAOIKEHUEM
U pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 6a30BOro ypoBHs OCHOBHOM Imkouibl. Kype npea-
Ha3HaueH Uit GOpMUPOBaHHS y OOYYAIOUINXCS CTATHCTUYECKON KyJIbTYphl U TIOHUMAHUS POJIU
TEOPUHU BEPOSITHOCTEN KaK MaTeMaTUYECKOTr0 MHCTPYMEHTA JUIsl U3yUEHUs CIy4YailHbIX COOBITUH,
BEJIMYMH U 1npoueccoB. [Ipu nzyueHun kypca o060ramarTcs NpeAcTaBlIeHUs YUalXxcs O METo-
JlaX MCCIEe0BAHUS U3MEHUUBOIO MHUpA, pa3BUBACTCA IOHMMaHME 3HAYMMOCTH U OOIIHOCTU Ma-
TEMAaTHYECKUX METOJOB IIO3HAHMS KAK HEOTHEMIIEMOM YacTU COBPEMEHHOI'O €CTECTBEHHO-
Hay4YHOI'0 MUPOBO33PEHHUS.

CopnepxaHue Kypca HaIpaBJIEHO Ha 3aKPEIUICHWE 3HAHWM, MOJIyYEHHBIX NPU W3Y4YEHHUU
Kypca OCHOBHOM IIKOJIBI U Ha Pa3BUTHUE MPEACTABICHUMN O CIIy4alHbIX BEIUYMHAX U B3aUMOCBS-
351X M€Ky HUMHU Ha BaXKHBIX IIPUMEpPax, CHOKEThl KOTOPBIX MMOYEPIHYTHI U3 OKPYIKAIOIIETO MH-
pa.

B cooTBeTcTBMM C yKa3aHHBIMM IIEJIIMH B CTPYKType ydeOHOro kypca «BeposTHOCTh U
CTaTUCTHKA» CpPeJHEH IIKOJIbI Ha 0a30BOM YPOBHE BBIEICHBI CIEIyIOIME OCHOBHBIE COEpKa-
TesnbHble JTUHUU: «Ciy4aiiHble cOOBITHS M BepoATHOCTH», «CiyuyailHble BEIMYMHBI U 3aKOH
OONBIINX YHCEID.

Baxknyto yacTh Kypca 3aHMMaeT U3y4eHHE MeOMETPUUECKOro U OMHOMHUAIBLHOTO pacipe-
JIEJICHUN M 3HAKOMCTBO C UX HEIPEPBIBHBIMU aHAJIOraMU — II0KA3aTEJIbHBIM U HOPMaJIbHBIM
pacupeneneHUsIMH.

Copnepxanne nuHun «CiayyaiiHble COOBITHS U BEPOATHOCTH) CIY>KUT OCHOBOM ais op-
MHUpPOBaAHUs MPEACTABICHUN O PACHpPENEIEHNHA BEPOSTHOCTEN MEXy 3HAYECHUSMH CIIy4aiHBIX
BEJIMYMH, a TAKXKE 3Ta JIMHUSA HeoOXoAMMa Kak 0a3a A M3Y4YEeHHUs 3aKOHA OOJBIIUX YHCEN —
(byHIaMEHTaJILHOTO 3aKOHA, JISHCTBYIOIIEr0 B MPUPOJIE U OOLIECTBE U UMEIOILIEro MaTeMaTHye-
ckyto ¢popmanuzanuio. CaMm 3aK0H OOJBIIMX YUCEN MpeIaraeTcsi B 03HaAKOMHUTENbHOU (hopme ¢
MUHUMAaJIbHBIM UCIOJIb30BaHHEM MaTeMaTH4YECKOro (hopmanuzma.

TeMbl, CBA3aHHBIE C HEIIPEPBIBHBIMU CIIy4YalHBIMUA BEJIUYMHAMU, aKLICHTUPYIOT BHUMaHUE
MIKOJHHUKOB HA ONMUCAHWU U U3YyYCHHMU CIYyYalHBIX SIBICHUH C MOMOIIBIO HETPEPHIBHBIX (PYHK-
nuii. OCHOBHOE BHUMAaHME YAEIAETCS MOKA3aTCIbHOMY M HOPMAaJbHOMY PacCHpelelcHUIM, ITPU
9TOM IPEAINOJIAraeTcsi 03HAaKOMMUTENBHOE M3ydYeHHEe MaTepuaya 0e3 J0Ka3aTelbCTB IpUMEHsIe-
MBIX (paKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE



Ha usyuenue kypca «BeposiTHOCTh U cTaTuCTHKa» Ha 6a30BOM ypOBHE OTBOJUTCS 1 4ac B He-
JIeITI0 B TEUCHHE KaXI0T0 rojja 00ydeHus:, Bcero 68 yueOHbIX 4acoB.

COJEPKXAHUE YYEBHOTI'O KYPCA

10 KITACC

[IpencraBieHne AaHHBIX C MOMOUIbIO Tabuui U auarpamm. CpenHee apupMETHUYECKOE,
Me/naHa, HauOoJiblllee U HauMEHbIlee 3HAYCHMs, pa3Max, JUCIIEPCUs U CTaHIapTHOE OTKJIOHE-
HUE YUCIIOBBIX HAOOPOB.

CrnyyaiiHble 3KCIIEPUMEHTBI (OINBITHI) U CIy4yailHble COOBITHS. DJIeMEHTApHbIE COOBITUS
(ucxompl). BeposiTHOCTD ciy4aiflHOTO COOBITHS. BIHM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHIA.
CrnyyaiiHble OIBITBI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU. BeposiTHocTH cOOBITHI
B OIIBITAaX C PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMH COOBITHUSMHU.

Omnepanyu Haj COOBITHSMHU: INEepecedeHue, 0ObeAUHEHUE, POTUBOIOJIOKHBIE COOBITHUS.
Juarpammsl Diinepa. @opmyiia Cl0KEeHUs BEPOATHOCTEM.

VYcnoBHasA BEPOATHOCTb. Y MHOKEHUE BEPOSTHOCTEN. [IepeBO CilydaliHOrO 3KCIIEpUMEHTA.
®dopmyra nojaHoM BeposTHOCTU. He3aBucruMbie COOBITHSI.

KomOunartopHoe npaBuiio ymHoxkeHus. [lepectaHoBkM u (akTopuan. Uucio coyeTaHui.
Tpeyronbuuk Ilackans. @opmyna oOunoma HeroToHa.

bunapHblii ciryyaiiHblil ONBIT (MCHIBITAHKE), YCIIeX U Heynada. He3aBucuMble HCTIBITaHUS.
Cepust HE3aBUCUMBIX HCHBITaHUM 110 nepBoro ycmnexa. Cepusi He3aBUCUMBIX HcIbITaHUM bep-
HYJUIH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocTell. luarpamma pacnpenenenus. [1pu-
MepBbI paciipeielIeHui, B TOM 4HCiIe, TeOMETpUUEcKoe U OMHOMHUAIIBHOE.

11 KUIIACC

YucnoBble XapaKTEPUCTUKK CIy4YaiHBIX BEJIMYMH: MAaTEMaTHUECKOE OXHUIAHUE, IUCIEp-
CUSl M CTaHAApPTHOE OTKJIOHEHHWE. [IpuMepbl MpUMEHEHHs] MaTeMaTHYeCKOro OXKUAAHMS, B TOM
qucie B 3aJa4ax U3 MMOBCEJTHEBHOM >KM3HU. MaremaTnyeckoe OXuaaHue OMHapHOM ciryyailHOM
BEJIMYMHBI. MaTemMaTtnyeckoe OKUJaHHE CyMMBbI CIy4YalHBIX BEIMYMH. MaTreMaTH4ecKoe OXKu-
JaHWE U TUCTIEPCHsI TeOMETPHUYECKOr0 U OMHOMHMAIBHOTO paclpeieieHui.

3akoH OOJIBIIMX YUCEN U €ro poJib B HayKe, MpHpojae U obmiectBe. BoiOOpouHbIit MeTO
UCCIIEIOBAHUM.

[Ipumepsl HENPEPBIBHBIX CIy4YalHBIX BEIWMYMH. [IOHATHE O IUIOTHOCTH paclpereseHus .
3anauy, NpUBOASIINE K HOPMAJIBHOMY pacnpeneneHuto. Ilonarue o HopmalbHOM pacrpenene-
HUU.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JINYHOCTHBIE PE3YJIBTATBI

JlnyHOCTHBIE PE3yJIbTATHl OCBOCHHS IIPOrpaMMbl yueOHOro npeamera «MaremaTrka» XapakTepu3yrTcCs:

I'pa:knanckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMH O0YYaIOIIEerocsl Kak akTUBHOTO M OTBETCTBEHHOTO WJICHAa POCCHICKOTo 00IecTBa, mpe-
CTaBJICHHUEM O MaTEeMAaTHUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3INYHBIX CTPYKTYP, SIBICHHUMU, MPOLEIYP TPAKIAHCKOTO 00ImIecTBa (BEIOOPHI,
OTIPOCHI | TIP.), yMCHHEM B3aMOJICHCTBOBATH C COIIMATLHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIUSIMH U HA3HAYCHHUCM.

IlaTpuoTHYeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW HIACHTUYHOCTH, YBKEHHUS K IMPOLUIOMY M HACTOSIIEMY POCCHMCKONW MaTeMaTHKH,
IIEHHOCTHBIM OTHOIICHUEM K OCTHKEHHUSM POCCHUMCKHX MAaTEMAaTHKOB M POCCHHUCKOW MAaTEMAaTHUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ITUX JO-
CTH)KCHUU B JIPYTUX HAYKaX, TEXHOJOTHUX, c(hepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHHEM JyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBE/ICHUS, CBS-
3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHXKCHHIN HAYKH U ACSATEIHHOCTBIO YUYEHOTO; OCOZHAHUEM JIMYHOTO BKJIAJA B MIOCTPOCHHE YCTOM-
YUBOTO Oy IyIIETO.

IcTeTHYECKOE BOCIUTAHHE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIIIOYas 3CTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3aj1a4, PEeUICHHH, pacCyKICHUN;
BOCITPUUMYHMBOCTHIO K MATEMAaTHYECKUM aCIIeKTaM Pa3IMUYHbIX BUJIOB HCKYCCTBA.

du3znveckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO YMEHUS IPUMEHSITh MaTeMaTHYeCKHe 3HaHUsI B HHTEPECaX 3/I0POBOTO U O€30MacHOro oopasa >KU3HHU, OTBETCTBEH-
HOTO OTHOIIIEHHUSI K CBOEMY 3[I0OPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXHUM 3aHATHI M OTAbIXA, peryisipHas (puuveckas aKTUB-
HOCTB); (PM3UYECKOTO COBEPIIIEHCTBOBAHMUSI, IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JESITEIIBHOCTHIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOHS; HHTEPECOM K pa3NudHbIM chepam mpodeccuoHaIbHON NesSTeIbHOCTH, CBSI-
3aHHBIM C MATEMATUKOW U €€ MPHUIIOKEHUSIMU, YMEHHEM COBEpPILIATh OCO3HAHHBIN BBIOOp Oyaymieit mpodeccuu U peaan30oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIAHBI; TOTOBHOCTHIO M CTOCOOHOCTBIO K MaTEMAaTHUYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU; TO-
TOBHOCTBIO K aKTUBHOMY yUYaCTHIO B PEIIEHUU MPAKTUUECKHUX 3a/1a4 MAaTEMAaTUUECKON HAIIPaBJICHHOCTH.

IKo0J0rHYecKoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTHIO IKOJIOTHUECKON KyIbTYPhl, TOHUMAaHUEM BIUSHUS COIHATEHO-YKOHOMUYECKHX MPOIIECCOB HA COCTOSTHUE TIPUPO/I-
HOM M COLIMAILHON CpeJbl, OCOZHAHUEM TJI00ATBHOTO XapakTepa AKOJOTHYECKUX MPOOJIeM; OpUEHTAlMEe Ha MPUMEHEHHE MaTEeMaTHYECKHX



3HAHUU JUIS peleHus 3a/1a4 B 00JIaCTU OKPY KaloIe cpe/ipl, MIIaHUPOBAHUS IMOCTYIIKOB M OLIEHKH MX BO3MO>KHBIX MOCIIEJCTBHUI Ui OKpYKa-
IOILEHN CPEMBL.

LleHHOCTH HAYYHOT0 MO3HAHUS: _

c(OpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U OOILIECTBEHHOW MPaKTUKH, IO-
HUMaHUEM MaTeMaTU4YeCKO HayKH Kak cepbl YeTOBEUEeCKON NesSTEIbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJIsl Pa3BUTHUS LUBUIN3AIUY;
OBJIQJICHUEM SI3BIKOM MAaT€MATUKU M MAaTEMaTUYECKOU KyJIbTYPOU KaK CPEICTBOM II03HAHUSA MHUPA; TOTOBHOCTBIO OCYILIECTBIIATH IPOEKTHYIO U
HCCICAO0BATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysibTaTbl OCBOESHHS IPOrpaMMbl yueOHOro npeaMera «MaremaTuka» XapakTepu3yOTCsl OBJIJICHUEM YHHUBEPCAb-
HBbIMU HO3HAGAMENbHBIMU OCUCMBUAMU, YHUBEPCATLHOIMU KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCATbHBIMU PEYIAMUSHBIMU OetUCHEUsl-
M.
1) Vuueepcanvhvie nosnasamenvuvle Oeiicmsus, obecneyusarom opmuposanue 6a306biX KOZHUMUBHBIX HPOYECCO8 0OYYAUUXCS
(oceoenue memoo0o8 NO3HAHUA OKPYIHCAIOWe20 MUpa, NpumMeHeHue 102UYeCcKUx, Uccie008amenbCKux onepayuti, ymeHu pabomams ¢ uH@op-
mayuett).
ba3oBble Joruyeckue geiicTBus:
® BBUIBJISATh U XapaKTE€PU30BaTh CYLIECTBEHHBbIE MPHU3HAKHM MATEMaTHUYECKUX OOBEKTOB, MOHATHH, OTHOLIEHUH MEXIy MOHATHIMM;
(dbopMynMpoBaTh ONpeAeNeHusl MOHATUH; yCTaHaBIMBAaTh CYIIECTBEHHBIH MpU3HAK KiIaccU(UKAIMKM, OCHOBAHUS JJs 0000IIEeHUsS U
CPaBHEHHUs, KpUTEPUU ITPOBOJAUMOTIO aHAIIN3a;

e BOCIPUHMMATh, (POPMYIMPOBATH U MPEOOPA3OBHIBATh CYXKJEHHS: YTBEPIUTENbHbIE U OTPHUIATENIbHbIC, €AMHUYHbIC, YACTHbIE U 00-
LI1€; YCIOBHBIE;

® BBISBIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpeUns B (pakTaX, NaHHBIX, HAOJIOJEHUSAX U YTBEP)KICHUSX;

npeiaraTb KpUTEPUU IS BBISIBIICHNS 3aKOHOMEPHOCTEN U TPOTUBOPEYUI;
e JlenaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHHM, YMO3aKIOUEHHUH 10 aHalo-
T'HH;

® [POBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MAaTEMATHUECKUX YTBEPKIACHUH (IpsIMble U OT MPOTUBHOIO), BHICTPAUBaTh apryMeHTa-
LU0, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYXK/I€HUS U BHIBO/IBI;

e BBIOMpATH CIIOCOO peleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB pellieHus1, BbIOWpaTh Harbosiee MoAXoIAIui ¢ yué-
TOM CaMOCTOSITEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Bba3zoBble uccienoBarenbckme AelcTBUA:



MCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HaHUs; (POPMYIHPOBATH BOIPOCHI, PUKCUPYIOLIUE IPOTUBOPEUHE,
npo0iieMy, YCTaHAaBJIMBATh HCKOMOE U JaHHOE, JOPMUPOBATH TUIIOTE3Y, ApPTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

MMPpOBOAUTL CAMOCTOSATCIILHO CHJIaHI/IpOBaHHHﬁ OKCIICPUMCHT, HUCCIICAOBAHUC I10 YCTAHOBJICHHIO OCOOCHHOCTECH MaTEMaTU4YCCKOIO
06’L€KT3, SIBJICHU, IIPpOLECCA, BBIABICHUIO 3aBUCUMOCTEH MCXKOY 06’beKTaMI/I, SABJICHUSAMH, IIpOLECCAMU;

CaMOCTOSTENLHO (HOPMYITHPOBATH 000OIIEHUS U BBIBOJBI IO pe3yjIbTaTaM MPOBEAEHHOTO HAOJIOICHUS, UCCICIOBAHUS, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 00001IECHUII;

IMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC MTPOLECCA, a TAKIKC BbIIBUTATH ITPECATIOJIOKCHHUA O €TI0 PAa3BUTHUH B HOBBIX YCJIIOBUAX.

Pa6ora ¢ unpopmanmeii:

BBISBIISITH Ie(OUINTHI HH()OPMAIIUH, TAHHBIX, HEOOXOAMMBIX JUIsI OTBETA HA BOIIPOC U JIJIS PEIICHHS 3a/1a4H;

BEIOMpATh HHPOPMAITUIO U3 UCTOYHUKOB Pa3IMIHBIX TUIIOB, AHATU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HH(OPMAITHIO
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

CTPYKTYpHUPOBATh HH()OPMALIHIO, TIPESICTABIATH €€ B Pa3IMUHBIX (hOpMax, HILUTFOCTPUPOBATE TPaUICCKH;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.

2) Vuueepcanvivie KOMMYyHUKamMuHbvle Oeiicmeus, 06ecnedusaiom chopmuposanHoCcnms COYUAIbHBIX HABLIKOG 00VUAIOUUXCS.
Oomenue:

BOCIPUHUMATh U (POPMYIHPOBATH CYXKJIE€HUS B COOTBETCTBUU C YCIOBHUSMHU M LEISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh
CBOIO TOUKY 3p€HHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 10 XOAY PEIICHU 3a/1a4l, KOMMEHTUPOBATh MOTYUYEHHBIN
pe3yJbTar;

B XO7Ie 00CY>XJI€HMs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJ1aeMOM TeMbl, POOJIEeMBI, pelaeMoil 3a7auu, BbICKA3bIBaTh UJIEH, Halle-
JICHHbIE Ha MTOUCK PEILEeHUs]; COMOCTABIATh CBOM CY)KJIEHHSI C CY)KJICHUAMU JPYTUX YYaCTHUKOB JIMAJIOra, OOHApYKUBATh pa3ivuyue u
CXOJICTBO MO3UIIMIA; B KOPPEKTHOM popmMe popMynHpoBaTh pa3HOIIACUS, CBOM BO3PaKEHMUS;

MPEJICTaBIIATh Pe3ybTaThl PEHICHUs 3a/1a4l, SKCIIEPUMEHTA, UCCIIEI0OBaHMS, POEKTA; CAMOCTOATEIbHO BHIOMpPATh (OpMaT BBHICTYII-
JIeHUs ¢ Y4E€TOM 3ajjau Mpe3eHTalluu 1 OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHn4ecTBO:

IMOHUMAThb U HUCII0Jb30BaTh NMPCUMYIIICCTBA KOM&H}IHOf/i n PIH)II/IBI/I)IyaJIBHOﬁ pa6OTBI Ipu pCIICHUN y‘—Ie6HI)IX 3a1a4; NpuHUMAaTh LEJIb
COBMECTHOM JCATENHHOCTH, TIIAHUPOBATh OPTAaHU3AIIMI0 COBMECTHOW PabOThI, paclpeAesaTh BUABI PabOT, JOrOBapUBaThCs, 00CYX-
JaTh MPOIIecC U pe3yabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIIOIEH;

y4acTBOBAaTh B I'PYMIOBBIX hopMax paboThl (00CYkIeHHs, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMbD» M WHBIE); BBINOJHATH CBOIO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUSA C APYTUMH WIEHAMH KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO MPOIYKT IO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.

3) yHU@epCClﬂbele pezynsimueHole deﬁcmeuﬂ, obecnevusaiom gbopmupoeaHue CMBICNI06bLX YCMAHROBOK U IHCUSHEHHbIX HABLIKOB JIUYHO-



cmu.
Camoopranusanus:
COCTABJIATH IUIAH, AJITOPUTM PELICHHS 3a/1a4M, BEIOUPATh CIOCO0 PEeIICHHsI C YYETOM HUMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHO-
CTei, apryMeHTHPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4ETOM HOBOI HH(pOpMAIUH.
CaMOKOHTPOJIb:
® BJIaJACTh HaBbIKaMH MO3HaBaTCILHOMU pe(bHeKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX I[efICTBI/IfI 1 MBICJIUTCIIBHBIX IPOLECCOB, UX PC3YJib-
TaTOB; BJIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIecca U Pe3ysibTaTa pelIeH sl MaTeMaTHIeCKOH 3a/1auu;
¢ MpCABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BO3BHUKHYTH ITPU PCIICHUHU 3aa4i, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTh Ha OCHOBC HOBBIX
00CTOSATENHCTB, JaHHBIX, HAWJCHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OLICHHMBATL COOTBETCTBUC PEC3yJibTaTa LCJIIHN W YCIOBHAM, OOBICHSITH MMPUYIUHBI JOCTHIKCHUSA WA HCAOCTHIKCHHA PE3YJILTATOB ACA-
TEJIbHOCTH, HAXOJIUTh OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATBI

10 KUIACC

Uurtarh U CTPOUTH TaOIULIBI U TUATPAMMBI.

OnepupoBaTh NOHIATUSIMU: CpeHee apu(pMeTHyecKoe, MelnaHa, HauboJblllee, HAaMMEHbIIIee 3HaUeHHe, pa3Max MacCUBa YMCIIOBBIX JIaH-
HBIX.

OnepupoBaTh HMOHATHAMM: CIyYaiHbIN SKCHEPUMEHT (OMBIT) U CIy4yailHOE COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTapHBIH MCXO.)
CIIy4aifHOTO OIBITA; HAXOAUTh BEPOSTHOCTU B OMbITAX C PABHOBO3MOXHBIMU CITyYalHBIMU COOBITUSMHU, HAXOJUTh U CPAaBHUBATH BEPOSTHOCTU
COOBITHI B U3YYEHHBIX CIy4YailHBIX 3KCIIEPUMEHTAaX.

Haxonuthk u ¢hopMyaupoBaTh COOBITHS: NepecedeHrne U 00beIMHEHNE AaHHBIX COOBITUH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBI-
THI0; TI0JIb30BAThCS TUarpaMMamu Jitniepa 1 GopMyIioif ci10KeHus: BEpOSITHOCTEN NP pEIIeHUH 3a/1ady.

OnepupoBaTh MOHATUSAMU: YCIOBHAS BEPOSATHOCTD, HE3aBUCUMbIE COOBITHS; HAXOIUTh BEPOSITHOCTH C MIOMOIIBIO NPaBUIa YMHOKEHUS, C
MTOMOIIBIO IEPEBA CIyYaHOIO OIBITA.

[TpuMeHSATH KOMOMHATOPHOE MPABHIIO YMHOKEHUS TPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATUSAMH: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHMS, CEPHUs UCIBITAHUM, YCIeX U HeyAaya; HaXOAUTh BEPOATHOCTH COObI-
TUH B CEpUU HE3aBUCHUMBIX UCIIBITAHUH /10 IEPBOTO YCIeXa; HAXOIUTh BEPOSATHOCTU COOBITHI B cepUM UCTIBITaHUN bepHysuin.

OnepupoBaTh MOHATUSAMU: ClTydaiiHasi BEIMUMHA, paclpe/iesieHue BepOsSTHOCTEN, AUarpaMMa pacrpeaeeHusl.



11 KUIIACC

CpaBHUBaTh BEPOATHOCTH 3HAUEHUI CITy4yallHOM BETMYMHBI 110 PACIIPEAEICHUIO WK C TIOMOILBIO TUarpamm.
OnepupoBaTh NOHATHEM MAaTEMAaTHUYECKOTrO 0XKUJIAHUS; IPUBOJIUTEH MIPUMEPHI, KaK MPUMEHIETCS MaTeMaTHYeCKoe OXKHIaHue CydyaitHon
BEJIMYMHBI HAXOJIUTh MAaTEMaTUYECKOE 0XKUJJaHUE 110 JAHHOMY PacHpeesICHUIO.
HmeThb nmpeacTaBieHne 0 3aKOHE OOJIBIINX YHCE.
HMmeTh npeacTaBiieHne 0 HOpMaJabHOM paclpee/iCHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHue pa3iesioB H TeM MpPo-

KoanuyecTBo 4acosB

JaeKkTpoHHbIe (uU-

Ne ni/m IpAMMDI Beero Kontpoanusie IIpakTuueckune  POBbI€e) 00pa3oBa-
padoTbI padoTbI TeJbHbIE PecypcChl
1 [IpeacraBieHre JaHHBIX U ONMKCATEIbHAS 4 1 https://www. yaklass.ru
CTaTUCTHKA
City4aitHbIe OIBITBI ¥ CITyYaiiHbIC COOBITHS, https://www. yaklass.ru
2 OTIBITHI C PABHOBO3MOXKHBIMU JIEMEHTap- 3 1
HBIMH MCXOJIaMH
3 Onepanuu Hajt COOBITHSIMH, CIIOKCHHUE Be- 3 https://www. yaklass.ru
POSITHOCTEH
YciioBHast BEPOSTHOCTb, ICPEBO CITydaiiHO- https://www. yaklass.ru
4 r'0 OmbITa, PopMyJia MOTHONW BEPOATHOCTH U 6 1
HE3aBUCHMOCTb COOBITUI
5 DneMeHTHl KOMOMHATOPUKH 4 https://www. yaklass.ru
6 Cepun nocie10BaTENbHBIX UCITBITAHUI 3 1 https://www. yaklass.ru
7 CayyaiiHble BEJTMYMHBI M PACIIPEICIICHUS 6 https://www. yaklass.ru
8 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 5 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 1 4




11 KITACC

KonuyecTBo yacos DJIeKTpPOHHBIE (-
HanmeHoBaHue pa3/iesioB U TeM MpPO-
Ne i/m Kontpoabusie IIpakTuueckue  POBbI€) 00pa3oBaTeb-
I'PaMMBbI Bceero
padoThI padoThI HblIe pecypchbl
1 MatemaTudecKkoe OXKHIaHue CITyIaiiHON 4 https://www. yaklass.ru
BEJIMYMHBI
5 Jlucriepcus ¥ CTaHAapTHOE OTKIIOHEHHE 4 1 https://www. yaklass.ru
CIy4aiiHOM BEJTMYUHBI
3 3aKoH OOJIBIINX YHCell 3 1 https://www. yaklass.ru
4 HenpepbiBHBIE cy4aiiHbIe BETMYHMHBI 5 https://www. yaklass.ru
(pacripenerneHus)
5 HopmanbHoe pacnipeneneHus 2 1 https://www. yaklass.ru
6 [ToBTOpEeHUE, 06001IEHNE U cUCTEMaTH3a- 19 5
U 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 3

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacoB JIeKTPOHHbIE
ara uudgposbie odpa-
Ne i/ Tema ypoka A
yp Beero KOﬁHTpOJII)Hble HpﬁaKanecKne WIydeHHS  30BATEJIbHbIC pe-
padoThI paGoThI cypesI
1 [IpencraBieHne qJaHHBIX C TOMOIIBIO 1 https://www. yak-
TaOJIMII ¥ JMarpaMM lass.ru
Cpennee apudmernyeckoe, MeHaHa, https://www. yak-
2 HauOOJIbIlIee U HAUMEHBIIIEEe 3HAYCHHS, 1 lass.ru
pa3Max, TUCTIepCHs, CTAaHIAPTHOE OTKJIIO-




HEHHUE YHCIIOBBIX HA0OPOB

Cpennee apudmernyeckoe, MeI1aHa,
HanOoJIbIIIee M HANMEHBIIICE 3HAYCHUS,

https://www. yak-
lass.ru

3 pasmax, TUCepCHsi, CTAaHIAPTHOE OTKJIIO-
HEHHE YHCIIOBBIX HAOOpPOB
[TpakTrueckas padota mo teme «IIpen- https://www. yak-
4 CTaBJICHUC JaHHBIX W OIIMCATECIbHAs CTa- lass.ru
TUCTHKA»
Ciy4aiiHbIe SKCTIEPUMEHTBI (OTIBITHI) U https://www. yak-
5 CIIy4aifHbIe COOBITHS. DJIEMEHTapHBIE CO- lass.ru
OBITHS (MCXOJIBI)
BepositHocTh ciy4daiiHoro coobiTHs. Be- https://www. yak-
6 POSITHOCTH COOBITUH B OIBITaX C paBHO- lass.ru
BO3MOKHBIMH 3JICMEHTAPHBIMU COOBITH-
SIMU
[Ipaktruyeckas padora «CiyyaifHbie https://www. yak-
7 OTIBITHI U CITy4aliHbIe COOBITHS, ONBITHIC lass.ru
PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMHU HC-
XOIaMI»
Omnepanyu Ha/K COOBITUSIMHE: TIEpeceye- https://www. yak-
8 HUe, 00beIMHEHNE COOBITHI, TPOTUBOIO- lass.ru
JIO’KHBIE COOBITHSI.
Omnepanmu Ha/K COOBITUSIME: TIEpeceyde- https://www. yak-
9 HUe, 00beIMHEHHE COOBITHI, TPOTUBOIO- lass.ru
J0KHBIEe cOOBITHS. JlmarpaMMbl Diinepa
. https://www. yak-
10 dopmyiia CIoKEHHUs BEpOATHOCTEH I
ass.ru
YcnoBHas BEpOATHOCTh. Y MHOKEHHUE Be- https://www. yak-
11 posiTHOCTEN. [lepeBo ciydaiHOro 3Kcme- lass.ru
pUMeHTa
12 YcioBHAs BEpOSTHOCTh. Y MHOXKECHHE Be- https://www. yak-

posiTHOCTEN. [IepeBo ciaydailHOTrO KCIe-

lass.ru




pUMEHTa

VYcnoBHasi BEpOSITHOCTh. Y MHOXKEHUE Be-

https://www. yak-

13 positHOCTei. [lepeBo cirydailHOTO 3KCre- lass.ru
pHMEHTa
14 dopMyia MoJTHON BEPOATHOCTH ps:/Awww. yak-
lass.ru
15 He3zaBucumplie coObITHS Ups:/fwww. yak-
lass.ru
[MpakTrueckas padoTa «Y cIOBHAs BEpO- https://www. yak-
16 ATHOCTb, IEPEBO CIIyYafHOTO OIIbITA, lass.ru
(dbopmya MOIHOM BEpOSATHOCTH U He3a-
BUCHMOCTb COOBITHIT»
17 KomOunaTopHOE TIpaBUIIO yMHOKEHUS IhttpS.//WWW. yak-
ass.ru
18 [TepecTanoBku U dakTopHal rttps./lwww. yak-
ass.ru
19 Yucno couerannii. Tpeyrompauk [Tacka- https://www. yak-
as lass.ru
20 ®opmyna 6maOMa HeroToHa rttps./lwww. yak-
ass.ru
21 BunapHBIi cirydaifHBIN OMBIT (MCTIBITA- https://www. yak-
HHE), yCIeX U Heyaada lass.ru
HesaBucumbie ucnbitanus. Cepusi He3a- https://www. yak-
99 BUCHMBIX UCTIBITAHUH 710 TIEPBOTO yCIIe- lass.ru
xa. Cepusi HE3aBUCUMBIX UCTIBITAHHIA
bepuymm
[IpakTryeckas paboTa ¢ UCIIOIb30BaHUEM https://www. yak-
23 AIEKTPOHHBIX TaOHII TI0 Teme: «Cepuu lass.ru
MIOCJICIOBATEIbHBIX UCIIBITAHUI
24 CrnyuaiiHas BelIMuuHA Ihttps.//www. yak-
ass.ru
25 Pacnipenenenne BeposiTHOCTEMH https://www. yak-




lass.ru

Pacnpenenenue BepostHocreit. ua-

https://www. yak-

26 rpamMma pacrpeesieHus . lass.ru

97 CyMMa ¥ Ipou3BeICHHE CITydaiiHbIX Be- 1 https://www. yak-
JTMYUH lass.ru

28 [Tpumepsl pacrpenesieHuid, B TOM YHCIIe 1 https://www. yak-
reOMETPHUECKOEe 1 OMHOMHUAIBHOE lass.ru

29 [TpuMepbl pacrpeeseHnii, B TOM YHCIIe 1 https://www. yak-
reOMEeTPUUYECKOE U OMHOMMAIIBHOE lass.ru

30 [ToBTOpeHue, 0000IICHNE U CUCTEMATH- 1
3anus 3HaHuK. OnHcaTenbHas CTATUCTHKA
[ToBTOpEeHME, 0600IIEHNE U CHCTEMATH-

31 3anus 3HaHui. CiyyaiiHble OIBITHI U Be- 1
POSATHOCTH CITy4ailHBIX COOBITHI

30 [ToBTOpEeHME, 0600IIEHNE U CHCTEMATH- 1
3anus 3HaHui. Onepanuu HaJl COOBITUSIMU
IToBTOpenue, 0000IIEHNE U CUCTEMATH-

33 3a1us 3HAaHUW. DIIeMEHTH KOMOMHATOPH- 1
KH{, CEPUU HE3aBUCHMBIX HCIIBITAHUI

34 HTorosasi KOHTpoJIbHast paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO- 34

I'PAMME




11 KJIACC

KoaudecTBO 4acoB

DJIEeKTPOHHbIE

JlaTa nudpoBLIe 00pa-
Ne i/ Tema ypoka Beero Kontpoabubie IIpakTuueckue wiydenust 3 onq:ll; S —_— I;) .
padoThI padoThI cypebt
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3a- https://www. yak-
1 1y 3HaHui. Ciy4aiiHbIe OIIBITHI U BEPO- 1 lass.ru
ATHOCTH CIIy4alHbIX coObITH. Cepun
HE3aBUCHMBIX UCIIBITAHUI
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3a- https://www. yak-
5 1us 3HaHui. Ciy4aifHbI€ OIIBITHI U BEPO- 1 lass.ru
ATHOCTH CIIy4aiHbIX coObITH. Cepun
HE3aBUCHMBIX UCIIBITAHUI
[ToBTOpeHue, 0000IICHNE, CHCTEMATH3a- https://www. yak-
3 s 3HaHui. Ciay4yaiiHbIe OIBITHI U BEpPO- 1 lass.ru
ATHOCTH CIy4ailHbIX coObITuil. Cepun
HE3aBUCHMBbIX UCIIBITAHUHN
[ToBTOpeHue, 0000IIeHUE, CUCTEMAaTH3a- https://www. yak-
4 1us 3HaHui. Ciy4aifHbIe ONBITHI U BEPO- 1 lass.ru
ATHOCTH CIIy4alHbIX coObITHH. Cepun
HE3aBUCHMBIX UCIIBITAHUH
5 [Tpumepsl MPUMEHEHHST MATEMATHYECKO- 1 https://www. yak-
ro OKH/IaHUs (CTpaxoBaHUE, JOTepest) lass.ru
6 MareMaTH4ecKoe 0KUIaHUE CYMMBI 1 https://www. yak-
CIYyYalHBIX BEJIMYUH lass.ru
MareMaTH4ecKoe O’KUIaHue TeOMETPH- https://www. yak-
7 YEeCKOro U OMHOMHATIBHOTO pacrpe/esie- 1 lass.ru
HUM
MaremaTrueckoe 0XKHIaHue TEOMETPHU- https://www. yak-
8 YECKOTr0 U OMHOMHUAIBLHOTO pacIpeiesne- 1 lass.ru
HUM
9 Jlucnepcusi U cTaHIApPTHOE OTKIIOHEHUE 1 https://www. yak-




lass.ru

https://www. yak-

10 Jlucniepcus ¥ CTaHJAPTHOE OTKIIOHCHUE |
ass.ru
11 Jlucriepcun TeOMETPHYECKOrO U OUHO- https://www. yak-
MHAJIBHOI'O PacIIpeACICHUS lass.ru
12 [pakTuueckas paboTa ¢ UCIOIb30BaHHU- https://www. yak-
€M DJICKTPOHHBIX TaOJIHIY lass.ru
13 3akoH 0O0JBIIKMX Yncell. BIOOpOUHBIi https://www. yak-
METO]I HCCIICIOBAHUI lass.ru
14 3akoH OoJbIIKMX yucell. BIOOpOUHBIi https://www. yak-
METO]I HCCIICIOBAHUI lass.ru
15 [pakTuueckas paboTa ¢ UCIOIb30BaHMU- https://www. yak-
€M DJICKTPOHHBIX TaOJIHI] lass.ru
16 HroroBast KoHTpoIbHAs paboTa rttps./lwww. yak-
ass.ru
[IpumMeps! HETTPEPBIBHBIX CITyYaiHBIX Be- https://www. yak-
17 e, QYHKIUS IUIOTHOCTH pacipesie- lass.ru
jenusi. PaBHOMepHOE pacnpesiesieHue u
€ro CBOMCTBA
[Ipumeps! HeNpephIBHBIX CITy4aiHbIX Be- https://www. yak-
18 nnyrH. OyHKIUA INIOTHOCTU pacipee- lass.ru
neHus. PaBHOMepHOE pacnpeneneHue u
€ro CBOMCTBA
3anauu, MPUBOIAIINE K HOPMATBHOMY https://www. yak-
19 pacrpezaeneHuto. OyHKIHS IUIOTHOCTH U lass.ru
CBOMCTBa HOPMAJILHOTO pacIpeaeIeHus
20 [IpakTuueckast paboTa ¢ UCIOIB30BaHU- https://www. yak-
€M 3JICKTPOHHBIX TaOJINII lass.ru
[ToBTOpeHme, 0000IIEHNE U CHCTEMATH- https://www. yak-
21 3arust 3HaHuid. OnucarenbHast CTaTUCTH- lass.ru
Ka
22 [ToBTOpEHUE, 0000IICHNE U CHCTEMATH- https://www. yak-




23

24

25

26

27

3anus 3HaHui. OnucareabHas CTaTUCTH-
Ka

[ToBTOpEHME, 0600IIEHUE U CUCTEMATH-
3anwst 3HaHU. OTBITH C PABHOBO3MOX-
HBIMH 3JICMEHTAPHBIMHU COOBITHSIMHU

[ToBTOpEHME, 0600IIEHUE U CUCTEMaTH-
3anwst 3HaHUA. OTBITH C PABHOBO3MOX-
HBIMH 3JICMEHTAPHBIMH COOBITUSIMHU

[ToBTOpeHue, 06001IeHUE U CUCTEMATH-
3anusl 3HaHWU. Berancienue BeposiTHO-
CTeil coObITHH C MpUMEHEeHHEeM (popmyT U
rpadu4IecKux METOJI0B (KOOpIUHATHAS
npsiMasi, IEpeBo, AuarpaMma Diiepa)

[ToBTOpenue, 0600IIEHNE U CHCTEMATH-
3anusl 3HaHWU. Berancienue BeposiTHO-
CTel cOOBITHI ¢ mpUMeHeHneM GpopMyI1 U
rpaduueckux MeToA0B (KOOpAHaTHAS
npsMasi, IepeBo, Auarpamma Diiepa)
[ToBTOpenue, 0600IIEHNE U CUCTEMATH-
3auusl 3HaHUH. Berarcienne BeposiTHO-
CTeil coObITUH C MPUMEHEHHEM (POpMYIT U
rpau4ecKux MeToJI0B (KOOpIUHATHAS
npsiMasi, IepeBo, AuarpamMmma Jitiepa)

lass.ru

https://www. yak-
lass.ru

https://www. yak-
lass.ru

https://www. yak-
lass.ru

https://www. yak-
lass.ru

https://www. yak-
lass.ru
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[ToBTOpenue, 0600IIEHNE U CUCTEMATH-
3a1us 3HaHWH. Beluncinenye BeposiTHO-
CTeil coObITHH C MpUMEHEHHEM (OopMyIT U
rpadu4ecKux METoJI0B (KOOpIMHATHAS
npsiMasi, IepeBo, AuarpaMma Jitiepa)

https://www. yak-
lass.ru
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[ToBTOpeHme, 0600IIEHNE U CUCTEMATH-
3anwust 3HaHui. CirydaiiHble BEJTMUUHBI U
pacrpeneneHus

https://www. yak-
lass.ru
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[ToBTOpeHme, 0600IIEHNE U CUCTEMATH-
3anwust 3HaHui. CirydaiiHble BEJTMUUHBI U




pacrpeaeeHus

[ToBTOpEeHUE, 0600IICHNE U CHCTEMATH-

31 3anys 3HaHUKW. MaTteMaTHdecKkoe 0XKUaa- 1
HUE CITy4ailHOUW BEJTMYMHBI
[ToBTOpEeHUE, 0600IICHNE U CHCTEMATH-

32 3anys 3HaHUKW. MaTteMaTHdecKkoe 0XKUaa- 1
HUE CITy4ailHOW BEJTMYMHBI

33 Hroroas KOHTpOJIbHAS paboTa 1

34 HOBTOpCHI/Ie,u 00001IeHNE U CUCTEMATH- 1
3a1Ms] 3HAHKUI

OBIIEE KOJIMYECTBO YACOB IIO ITPO- 34

I'PAMME




YYEBHO-METOJWYECKOE OBECHEYEHHUE OBPA3OBATEJLHOI'O IIPO-
IIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Teopus BeposiTHOCTEM U ctatuctuka, 10-11/ ABrop: Tropun FO.H., MakapoB A.A, Breicorkuii

N.P., Amenko 1U.B., U3garenscteo MIITHMO

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

* Teopus BepodarHocTel u ctatuctuka, 10-11/ Astop: Tropun FO.H., Makapos A.A, Bricol-
kuit U.P., SAmenko 1U.B., U3gareascteo MITHMO

* Pabouas nmporpamma cpegHero odmiero oopazoBanus npeamera « MatemaTnkay yriayOnéH-
HbI ypoBeHb. O100peHa penieHueM (eaepasbHOro yueOHO-METOIUYECKOr0 00bEIMHEHUS 110
obmemy 006pa3zoBaHuIo, IPOTOKOJI 7/22 o1 29.09.2022 r.

*Teopust BEpOSATHOCTEN U CTATUCTUKA. JIMTAKTUYECKNE MAaTEPHAIIBI IO TEOPUH BEPOSTHOCTEN.

8-9 xmaccel. OI'D u EI'D. bazossiii u yriayonennsiit yposens / 1.P.Bricorkuii; U3natenbcTBo

MIIHMO

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

* http://window.edu.ru/ DnexTpoHHast OMOIMOTEKA y4COHUKOB U METOAMYECCKUX MATEPUAIIOB

* http://www.math.ru Marepuasbl 1o Mmarematuke B EquHON KOJICKIHK ITU(PPOBBIX 00pa30oBaTEIbHBIX PeCyp-

COB

* http://www.bymath.ne t 'azera «MaremaTuka» M3aarenbckoro goma «IlepBoe ceHTAOps»

* http://www.uztest.ru 3amaum mo reomerpun: HHHOPMALUOHHO-TIOMCKOBAs CUCTEMA

* http://www.problems.ru KommerorepHas MaTeMaTHKa B IIKOJIE

* http://school.msu.ru Maremaruka. [lIkona. byaymee. Caiit yuuresns matematuku A.B. [lleBkuna

* http://www.etudes.ru Martemarndeckoe oOpazoBaHue: POILIOE U HacTosee. IHTepHeTONOIMOTeKA 1O Me-

TOAUKE MPCIIOJaBaHU MATCMATHKU

* http://www.exponenta.ru TTopran Allmath.ru — Bcst MaTemaTnka B OTHOM MeCTe

* http://www.allmath.ru TIpuknagHas MaremMaThKa: CIpaBOYHUK MaTeMaTHUECKUX (OPMYJI, TPUMEPHI U 3a/1a-

41 C pCHICHUAMU

« http://math.rusolymp.ru 3amaysuk 1715 MOATOTOBKU K OJMMITAAAAM 10 MATEMAaTHUKE

* http://tasks.ceemat.ru 3anumarenbHast MaTeMaTuka — OJIUMIHAIBI, HTPBI, KOHKYPCHI 10 MATEMATHKE IS

IIKOJIBHHUKOB

« http://www.math-on-line.com MaremaThueckue OIMMIINAIBI IS [IKOJILHUKOB

« http://www.olimpiada.ru MaremaTHuecKUe OJIMMITHAIbLI ¥ OJMMIIMAIHBIE 3204491



http://window.edu.ru/
http://www.math.ru/
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