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MNOACHUTEJBHASA 3AIINCKA
Y4ueOHplii Kypc MareMaTtuka COACPKHT TpH pasnena «Anredpa W Hayana
MaTeMaTUYEeCKOro aHaian3a», «['eometpus», « BepoATHOCTh U CTATHUCTHKAY

Paznen «AnreOpa v Hauajga MaTeMaTUYECKOIO aHAJIU3ay SIBJISETCS OJHUM U3
Hanbosiee 3HAYUMBIX B MPOTpaMMe CpPEIHEro olIIero oopa3oBaHus, OCKOIbKY, C
OJTHOM CTOPOHBI, OH 00ECIEUYNBAECT UHCTPYMEHTAIbHYIO 0a3y AJid U3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JOTHUYECKOE U
abCTpaKTHOE MBIIIIEHUE 00YyYarolUXCcsi Ha YPOBHE, HEOOXOAUMOM JJIsl OCBOCHUS
nH(OpMaATUKHU, OOIIECTBO3HAHHUS, UICTOPUH, CIOBECHOCTU U APYTUX AUCHUIUIMH. B
paMKax JaHHOrO y4eOHOro Kypca OOydYaroIIHMecs OBJIAJIEBAIOT YHHBEPCAIBHBIM
S3BIKOM COBPEMEHHOW HayKH, KOoTopas (QOpMyIupyeT CBOM JOCTIKEHUS B
MaTeMaTU4ecKoil opme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHaju3a 3aKja/bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MHCIIOJIb30BaTh MX JJIs JalbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUS ¢ TIOMOLIBIO MHIAYKLIHUUA U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHanu3a» OOy4YarolIMecs IMOJY4YaloT HOBBIA OMNBIT PEIICHUsS MPUKIAAHBIX 3a/aad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CUTyaluH,
VUHTEPHpPETAllUd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaAMHU.

VYueOHbIll Kypc 007aJaeT 3HAYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyroled MpOJAOKUTEILHON  KOHIICHTpAIlMd  BHUMAaHMSI,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIKM3a» BbIJICJIEHBI CIEAYIOLUIUE COAEepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna



U BbIUUCIIEHU», «DyHKINU U rpadukm», «YpaBHEHUs U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxkecTBa M Joruka». Bce ocCHOBHbIE
COJEPKATEIBHO-METOANUECKUE JIMHUM HU3y4YaloTCsd Ha MNPOTSHDKEHUU JABYX JIET
o0y4eHHs Ha ypOBHE cpeiHero oOIiero odpa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
Jpyr Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTEeMaTHMUECKUX JHMCLUUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTHUYECKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMAaTUYECKYI0 MOJAEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peLIeHHs] CaMOCTOSATENIbHO C(OPMYIMPOBAHHON MaTeMaTUUECKOM 3ajauu, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYeCKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBEpLIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpenHero odero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensiercss  (OPMUPOBAHHMIO  HABBIKOB
palroHATbHBIX BBIUMCICHUM, BKIIOYAIOMINX B CEOS MCMOJB30BAaHUE PA3ITUYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YUCIIOBBIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HATypalbHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palroHaNbHBIX M MPPAIMOHATBHBIX YHCEeN, apu(PMETUUECKUE OTepaIiu, a TaKkxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeaCcTaBI€HUE O €IUHCTBE MAaTEMAaTHKU KaK HayKu U €€ poju B
IOCTPOCHUH MOJIENIEH pPeaNbHOr0 MHpa, IMIMPOKO HCIOJIB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHHsA, MOCKOJIbKY B KaXKIOM
pasgene [IporpamMmbl MpeayCMOTPEHO pELIEHHE COOTBETCTBYIOLIIMX 3aaad. B
pe3ynabTare oOyyaromuecs OBJAJAEBAIOT PA3JIMYHBIMM METOJAaMH  PELICHHS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,



comepkamux napameTpsl. llomydeHHbIE yMEHHMS IIMPOKO HCIHOJB3YIOTCS MpPH
UCCJIENOBAHUM (DYHKIHMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HauOOJBIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHast copepkatenbHasi TUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€Tel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPaBEHCTB. AnrebOpa
npemyaraetT 3(QQGEeKTUBHbIE MHCTPYMEHTBHI ISl PEIICHUS] MPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIbHOCTh U3YUEHU MaTeprana. M3ydeHue CTEelneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Y4eOHBIX
IIPEAMETOB U PEAIBHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIM30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeIpHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIMK, UCTI0JIb30BAHUIO aHAJIOT Ui,

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX O0OYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHM, OMpenensaTh WX HauOOJbIINE W HANUMEHBIINE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTEeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4Y€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUN pPAClO3HAaBATh MPOSBICHUS



3aKOHOB MaTeMaTHKU B HayKe, TeXHUKEe M HUcKyccTBe. OOydarouiuecs: y3HalT O
BBIJIAIOLIUXCSl pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOAUYECKass TUHUSA «MHOKeCTBa U JIOTHKa» BKIIIOYAET B
ceOsl BJIEMEHTBl TEOPUU MHOKECTB M MAaTeMaTH4eCKOW JIOTMKH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W UX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO nath
BO3MOXXHOCTh OOydYaromiemycsi MOHHMaTh TEOPETUKO-MHOKECTBEHHBIM —SI3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH Kak HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEIOBAHHE OMNpPEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
o0yJaroluxcs, MO3BOJSIET UM CTPOUTh CBOM PACCYKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYE€CKOTO MOJEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, HCCIEAOBAHHUS H3TUX MOJENIEed C TOMOIIBI0 armapara aireOpsl u
MaTEMaTUYECKOr0 aHalin3a, WHTEPHPETALMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/bIN U3 Pa3esioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepua
y4eOHOro Kypca IIMPOKO HMCIOJIb3yeTCs JJIA peuieHusl NpUKIaaHbix 3anad. [lpu
pEIICHNH  pEabHbIX  MPAKTHYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHMS MNPUKIAIHBIX 3a4a4
OpraHu3yeTcs B Ipolecce U3YUeHHsI BCceX TeM y4eOHOro Kypca «AnreOpa u Havana
MaTeMaTUYECKOTO aHAIN3a».

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpEIHEro OOIero
oOpa3oBaHus OO0YyCJIOBJI€HA MPAKTUYECKOM 3HAYUMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3YJIbTATOB OOyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHS OOydaromuxcs, (GopMupoBaHusi (YHKIHOHATHPHOM MaTeMaTUYeCKON
TPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILUIUH. PazBuTre y oOydaronmxcs
MPAaBUWIbHBIX MPEJACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU T'C€OMETPUUYECKUX
a0CTpaKiMii, COOTHOIIEHUH PEAJIbHOIO0 M HUICANBHOT0, XapaKTepe OTpaXEHUs
MAaTEMaTUYECKON HAyKOW SBJICHUA MW IMPOLECCOB pPEAIbHOTO0 MHpA, MECTE
r€OMETPUMU B CUCTEME HAyK U POJIM MAaTEMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM



MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUYalllMXCsl, a TaKKe KayecTB MBbIIUICHHUS, HEOOXOAMMBIX JUIsl afanTaliu B
COBPEMEHHOM OOIIIeCTBE.

Paznen «'eomeTpus» obecrednBaeT BO3MOKHOCTh U3YUCHUS KaK JUCITUTUTHH
€CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIlIUIeHHE, (GOpMUpPyEeMOe NTpPH H3YYCHHH OO0y4YaroIUMUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHH IIETIOYKH JIOTUYECKUX YTBEPIKICHUN
B XOJI¢ PCIUICHUS TEOMETPUYECCKUX 3aJad, YMEHHE BBIIBUTATh W OIPOBEpPraTh
TUTIOTE3bI HETOCPEACTBEHHO HWCIOIL3YIOTCS MPU PENICHUH 3a7a4 €CTeCTBEHHO-
HAy4YHOT'O IIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTIX IEATENBHOCTH dYenoBeka. OpHeHTaIus YeioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTpaXXEHUSI OKPY’KAIOIIET0 MHUpA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JeUCTBUTENbHOCTH. OnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4EOHOM U TPYIOBOM N1E€ATEIBLHOCTH,
SBIIICTCSI OJHUM W3 TPO(PECCHOHATBHO BaKHBIX KA4eCTB, MO3TOMY aKTyajbHa
3amadya (GOpPMUPOBAHUS y OOYYaIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHHOCTU 10 MHOTUM HAIIPABJICHUSIM.

Ileas ocBoeHMsI mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — 00IIeo0pa3oBaTeibHOE U  OOILIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcst  4yepe3  oOecredeHre  BO3MOXKHOCTHM  MpUOOpETeHus |
WCIOJIb30BaHUs CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W  JCHUCTBUM,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHNs 00pa30BaHUS
0 CTICIIHAIBHOCTSIM, HE CBS3aHHBIM C MTPUKJIATHBIM UCIIOIh30BaHUEM T€OMETPHH.

[Iporpamma 1O TeoMeTpuu Ha 0a30BOM YypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIINXCS CPEHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MATEeMaTHYECKHUE YMEHHUSI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh T'€OMETpPHUIO Oolee
riIyOOKO, €clii B JajJbHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B TC€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHATBHON JEATEIHHOCTH.

JlocTIKeHHE T1IeJTd  OCBOCHHMS TIPOTpaMMBI  00ECIICUMBACTCS pelICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHHIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomerpun» B 10—11 knaccax siBasSrOTCS:



e (opMHpOBaHME NPEICTABICHUS O TEOMETPUM KaK YacTd MHPOBOU
KYJbTYPBI © OCO3HAaHHE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opMHpOBaHME MpPENCTABICHUS O MHOIOIPAHHUMKAX M TejJaxX BpallleHUs
KaK O BaXHEHIIMX MAaTeMATHYECKUX MOJENSX, MMO3BOJSIOIINUX ONHCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOLIEr0 MUPA;

e (opMHpOBaHME YMEHMsI pAacllO3HAaBaTb Ha 4YEpTEXax, MOJEISIX U B
peaIbHOM MHMPE MHOTOIPAHHMKH U TEJA BPAILCHUS;

e OBJAJCHUE METOAAMM PEIICHHs 3a/lad Ha MOCTPOCHHUS Ha M300paKEHUSX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOI'PAaHHMKAX M TeJlaX BPALLECHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBIAQJACHUE  AITOPUTMAMM  pEUICHUS  OCHOBHBIX  THUIIOB  33J]1a4;
(GbopMHpOBaHWE yMEHHUS IMPOBOJIUTH  HECJOXKHBIE  JIOKA3aTEIbHbIC
pacCyXJIeHHsd B XOJI€ PELIECHUs CTEPEOMETPUYECKHX 3aJad U 3a7ad C
IIPaKTUYECKUM COLEPIKAHUEM;

e pa3BUTUE  MHTEIUIEKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEU
oOyyarolmuxcs, [O3HABAaTEIbHOM  AKTUBHOCTH,  HCCIIEI0OBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHue GyHKITMOHATBHOMN rPaMOTHOCTH, pEeNIeBaHTHOU
FEOMETPUU: YMEHUE PACHO3HaBaTh IMPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTYallHUsIX M MPU U3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHHS
3aBUCUMOCTEMl M 3aKOHOMEpPHOCTEH, (OpPMYyIUpOBaTh KX Ha S3bIKE
T€OMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJIEIIN, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN ammapar JUisl PELIEHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH [TOJIyYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KypC
CTEpEOMETPUM B Hayalle €ro HW3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHMSI, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAas padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIEHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO NTPEIMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MMPAKTUYECKON JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYallluXxcsi B Kypce CTEpEOMETpUM MPOBOAMUTCS 3a CYET peuieHus 3a7ady Ha
CO3JaHMEe  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. Coznanue oOpa3a TPOBOJUTCS C ONOPOM Ha



HarJIsgHOCTh, @ ONEpUpPOBaHME OOpa3soM — B YCIOBUSAX OTBJIEYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 UCXOAHOIO COACPIKAHU.

OcHoBHBIE copepikarelibHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTUUECKUX YMEHUI
pacupenensaercs He TOJBKO II0 COJEP)KATENbHBIM JIMHMSAM, HO M IO ToJaM
oOyueHusl Ha YpOBHE CpeIHEro o0Iiero oopa3oBaHusl.

Copnepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3YJIbTaTaM
OCBOCHMs paboyell MmporpaMMbl, pacmpeneaéHHBIM 10 ToaaM OOydeHUS,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJECHHE TE€OMETPUUECCKIUMHU
NOHATUSAMHU U HAaBBIKAMH OCYLIECTBIISUIOCH ITOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIO/ICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOy4YarOMIMXCA, pAacIIupss U
yriyosisist €€, 00pa3ysi MPOUYHbIE MHOXKECTBEHHBIE CBSI3H.

Ha usyuenue yuebHoro kypca «Martematuka» B 10-11 kiacce orBoautcs 408
4acoB (6 4acoB B HEJICITIO).



COAEPKAHUE OBYUEHMUS PA3AEJIA «Aare0pa u Havyaja aHAJIHA32»
10 KJIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensIM  nokaszareneM. buHoM Herortona. Hcnonbs3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa © TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOrOYJIECHb OT OJHOW MNEpPEeMEHHOW. JleneHne MHOTo4dwIeHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHoOrowinensl ¢  UEJIBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HppanmonanbHbie YPaBHEHHUS. OcHOBHBIE METO/IBI pelIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS MOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[TocTpoeHnEe MaTeMaTUYECKUX MOJEJIEW pealbHONM CHUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DyHKUMH U TPaPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komno3zummss @ynkuuil. I'padpuk  QyHKmu. OneMeHTapHble NpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
bynkuuu. TIpoMexyTKn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MHHUMYMBbI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM Moka3ateneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIlIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCJIENOBATCIBHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble GyHKIMM W MX CBOMCTBAa. TOuku paspbiBa. ACHMIITOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K TpaduKy QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUH, MPU PEIIEHWUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BBIYMCICHUA

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKkoB AEIUMOCTH IIENbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa asis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. AnreOpanueckas W TpUTOHOMETpudeckas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTHYECKUX 3aJad M 3aJad U3 pazIu4HbIX O0NacTeldl HAyKu M peajJbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/1a4dax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS IEPBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brrancnenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TMOMOLIBI0  AU(depeHIInaTbHbIX
YPaBHEHUM.

COAEPKAHUE YYEBHOI'O pa3nena I'eomepTust
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpeOMETpuU. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUH U CIICCTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U



IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIETBHOCTh MPSMOW M IUIOCKOCTU. YTJIBI C
COHAIPaBJICHHBIMH CTOPOHAMH; Yrod MEXAYy NpPsIMbBIMA B IPOCTPAHCTBE.
[TapamuienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TTIOCKOCTH; CBOICTBA
napajulenbHBIX TIockocTel. I[lpocteifmme mpocTpaHcTBeHHBIE (UTYpPHI  Ha
MJIOCKOCTH: T€Tpa’ap, KyO, mapaienenumne]; TOCTPOSHUE CEUCHU.

[leprieHIUKYJISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MTPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE IAPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPIECHINKYJIAPHONU IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXAY NPSAIMOM H
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIyppl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCT  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IIocKocTer. TeopeMa o TpEX MEepIEHIUKYIApax.

MHoOrorpaHHuKHU

[IoHsiTHE MHOTOTPaHHNKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, IPSIMOYTOJIBHBIN
napajuielenunes] U ero cpoicrsa. Ilupammupa: N-yronpHas nupamuaa, T'paHd U
OCHOBAaHME MUPAMHU/]IbI; OOKOBAs M TOJIHAS MOBEPXHOCTh MUPAMUbL; IPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEeHTbl npu3Mbl U nupamuisl. [IpaBunibHbIC
MHOTOTPAHHHUKU: TOHSITHE MPAaBUJIBHOIO MHOTIOTPAHHMKA; MpaBWbHAS NpHU3Ma U
IpaBWIbHAs NUPaMHUAA; NPaBWIbHAs TPEyroibHas NUpamMuAa M IPABHIbHBIN
TeTpasap; KyO. IlpeacraBieHne O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMO,
IUIOCKOCTH.  JJEMEHThl CUMMETPHMM B NHpPaMHUJIax, HapaJUIesenunenax,
IIPaBUJIbHBIX MHOTOIPAHHHUKAX.

Bbruncnenue 51€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, JuaroHalv, YTJbl.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSIMOW IMPHU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHpPaMUIIbI,
TeopemMa O TUIom@aAn yceu€HHoW mmpamunbl. [lorstne 06 o0véMe. OOBEM
nUpamMubl, TPU3MBI.

[TogoOuble Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

11 KJIACC



Tesia Bpalenus

[Hunuuaapuyeckas MMOBEPXHOCT, oOpa3yroriue LHUJIMHIPUIECKON
MOBEPXHOCTH, OCh UMJIUHJIPUYECKON TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IUIOMaJb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW oBepxHOCTH. KOHyC: OCHOBaHUWE U BepilnHa, 00pa3yronias
U OCb, IUIOMaJb OOKOBOM W TMOJHON TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacmnoniokenue cepbl U MI0CKOCTH; KacaTelbHas TIIOCKOCTh K cdepe;
I011ab ChEephl.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpalleHuss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béEMe
IPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa U Mmiomab chepsl.

[lonoGHbeie Tena B mpocTpaHcTBE. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

Ceuenus mwiMHapa (HmapaJyiebHO W TNEPHEHAMKYJISIPHO OCH), CEUYCHHS
KoHyca (mapajuielbHO€ OCHOBAHHMIO M TIPOXOJIAIEE uYepe3 BEPIIUHY), CECUCHUS
niapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa 1o TpEM HEKOMILUIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJl JEUCTBUU C BekTopamu. lIpsamoyronpHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATax. YTOoJd Mekay BekropaMu. CKaISIpHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mex1y NMpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«MATEMATUKA» (YTJIVYBJIEHHBINA YPOBEHB) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4JE€HAa  POCCHMHCKOro  OOIINecTBa,  NPEACTaBIEHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MPOLETyp TPaKTaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMU HWHCTUTYTaMM B COOTBETCTBUM C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHUE BIIHSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpelibl, IJAHUPOBAHHE IIOCTYNKOB U OILICHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4YeIoBEYECKOM MAEesTEIbHOCTU, JTArloB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHUH, YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIACCHU(UKAITUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOMCHHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIIOUCHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpPEYUE,  MpoOseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMHu, SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMPOIECCa, a TakKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX W IIMCBMCHHBIX TCKCTAaX, AaBaTb ITOJACHCHMA 110 XOAY PCIICHHA 3adayH,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuarnora, oOHapy>KMBaTh Pa3U4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH IPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MPUHUMATh 1eJb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

NPEAMETHBIE PE3YJIBTATBHBI PA3EJIA «AJITEBPA U HAYAJIA
AHAJIN3A»

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUSAMH: pAIMOHATBLHOE YHCIO, OCCKOHEUHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MIPUMEHSITH PUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLIEHUS
IIPaKTUYECKUX 3a]a4 U NIPEICTaBICHUSA JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH ¢ MLedbIMH KO3(p(ULIUMEHTaMH, KOPHM MHOTOYJI€Ha, HIPUMEHATH
JIeJIEHNE MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuld, ONPEACIIUTENb MATPUII 2 X 2 W €ro TIeOMETPUYECKHUH CMBICH,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MAaTpUIl U ONPEAEIIUTEIIEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapuMoB TUISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHbIE TPUTOHOMETpUYECKHUE (POPMYIIBI JIJIs1 MpeoOpa3oBaHMs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIMPOBATh peajbHbIE CHUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (yHKIUM, Kommo3ulms GyHKIOUN, rpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO ONEpUPOBATh MOHATHSMM: YETHbIE M HEYETHBIE (PYHKIUH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeJabIM TIOKa3zaresieM, rpaguk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(GYHKIUH, BBITIONHATH JIEMEHTAPHOE UCCIIEI0OBAHUE U IOCTPOCHHUE UX TPaPUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUpOBAaTh MOHATUAMM: apuMeTHyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU ISl PEIIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaKkTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (QYHKIIUH, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJIHO OINEpUPOBATHh MOHATUSMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MMOHATUAMHU: OIpPEACICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl 1 HOK HaTypanibHBIX 4KCen JJIsl pelIeHHs 3a7a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTaBIATh KOMIUICKCHBIE YHCIia B anreOpandeckol u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jgorapu(pMUUECKHE HEpPaBEHCTBA, HAXOAUTb UX PEUIEHUS C  I[IOMOIIBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIUPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKU KOMMIO3MIUU (PYHKIUH C MOMOILBIO 3JIEMEHTApHOIrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIENOBAaHUS peallbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCIT0JI30BaTh MPOU3BOJIHYIO JIJISl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO ISl HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HaXOAWTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMH M BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaByieHUs Tu(pepeHIInanbHbIX YPAaBHEHHUI;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.

MNPEAMETHBIE PE3YJIBTATBI PA3JIEJIA «'EOMETPUSA»
10 KIIACC

OnepupoBath NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHANKYIIPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JBYTPAHHBIA yIOJ, TPaHU JBYTPAHHOTO Yria,
pedpo ABYTrpaHHOTO yrija; JMHEHHBIM Yroj ABYTPAHHOTO yrja; rpajaycHas Mepa
JBYTPAHHOTO yria.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHbBIE BHUIbl MHOTOIPAHHHUKOB (MMHMpaMuJa; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTrOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, apaJLJICICIUIEIb]).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pasiiaM uiu
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIEHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNPSIMOM, OT TOUYKH [0 IIJIOCKOCTH, MEXKIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.



PemaTe 3a1aun Ha HAXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM UiH
QITOPUTMAM, TPUMCHSS HW3BECTHBIC AaHATUTHYCCKHE METOABI IPU PEIICHHH
CTaHJAPTHBIX MaTEeMaTHYCCKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXKIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TPSIMOM ¥  ITUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Berauciste 00bEMBI M TUIOMAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpPMYJ; BBIYHCIATH COOTHOIICHHS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEH, 00hEMaMU TTOIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumeHsATh TeoMeTpudeckue (AaKThI I PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, IPEANoJaraimmnX HECKOJbKO IIaroB PelIeHUs], €CJIU YCIOBUS MTPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUICCKIX 3a/1a4.

[IpuBOoAMTH TIPUMEPHI MATEMATUYCCKHUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKW3HU, PAaCIIO3HABATh MIPOSBIICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TOJyYEeHHBIC 3HAHMS Ha IPAKTHKE: aHAJIUM3HPOBATH pPEabHBIC
CUTyallil W TPHMCHSATh HM3YyYCHHBIC TOHSTHS B TMPOIECCE TIOWCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IOCTPOCHHBIE MOJCIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBI3aHHBIE C HAXOXKICHHEM I'€OMETPUYECKUX BEIIUYHH.

11 KIIACC

OnepupoBaTh MNOHATUSAMH: LUJUHAPUYECKAs IMOBEPXHOCTh, O0O0pa3yroliue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  IMOBEPXHOCTD,
oOpa3ymolire KOHUYECKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacrio3naBath Tena BpareHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyio’keHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMHU: ILIAPOBOW CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOIrO CJIOSl, BBICOTA IIAPOBOrO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEM  Tel  BpalleHWs,
r€OMETPUYECKUX TeJl C TPpUMEHEHUEM (HOpMYII.



OnepupoBaTh NOHATUAMU: MHOTOTPaHHMK, BIHMCAaHHBIM B cdepy WU
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WJIH TEJO
BpAILlCHHUS.

BbI4HCasTE COOTHOLICHUSI MEXIY TUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
10/TOOHBIX TEJI.

N300paxaTh u3yyaeMble (PUIypbl OT PYKH U C IHMPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHsI TEJ BPALCHHS.

W3Bnekatb, HWHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE JOEWCTBUSA CIHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[IprMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpa, YIOJd MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOPaMH, CKaJIPHOE MPOU3BEACHUE, pPACKIAAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPAaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT.

[TpumensTh TeomeTpuueckue (HakThl il PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemware mpocremne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH aJropuT™MaMm, NpUMEHss
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a1a4.

[IpumeHaTs mpocTEdlIe IPOTPAMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
YKU3HH, pACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4YeHHbIE 3HAHUS Ha IPAKTUKE: AaHAIMU3UPOBATH PEaJIbHBIC
CUTyallud W IIPUMEHATh HW3YYEHHBIC IIOHATUSA B MPOLIECCE IIOUCKA PELICHUs
MaTeMaTHYeCKu CHOPMYIUPOBAHHON TMPOOJEMbl, MOJEIUPOBATh peajbHbIC



CUuTyallui Ha A3BIKC TI'COMCTpPHUH, HCCICAOBATH ITOCTPOCHHBLIE MOJCIH C
HCIIOJIb30BAHUECM I'COMETPHUICCKHX TIOHATUM U TCOpPEM, allllapaTta aJIFC6pBI; peuiaTb
MNPAKTHYCCKUC 3aJdadH, CBA3AHHBIC C HAXOXKICHUCM TI'COMCTPHUYCCKUX BCIIMYMUH



11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakruuyeckue
n/m NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 IToBTrOpenue matepuana 10 kiacca 4
Crenenu u kopau. CteneHHbIe GYHKINH. 23
MeToa KOOpAUHAT B TPOCTPAHCTBE 18
4 [Toka3zarenbHast u orapudmudeckas 35 3
byHKIIUN
Humunap. Konyc. lap. 14
IlepBooOpasHas 1 UHTErpal. 11
OO6bemsI Ted. 24
3 DeMeHTBl MaTeMaTHYECKONW CTaTUCTHKH, 13 1
KOMOWHATOPUKH U TEOPUU BEPOSITHOCTEH.
9 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 24 )
YPAaBHEHUN U HEPaBEHCTB.
10 O06o06maromee MOBTOPEHUE 38 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 206 16 0




IHOYPOYHOE IIVTAHUPOBAHUME

11 KIIACC
DJIeKTPOHHbIE
Hara uudgposbie
Komeraecteo Hacos U3y4eHus o0pa3zoBareib
HbIe pecypchbl
Ne T
ema paszena, ypoka
/1 P P
Kourtpo IIpakTH
Bcero JIbHbIE yeckue
padoThI padoThI
IMoBTOpeHue MmaTepuaa X kiacca (4 gaca)
1 | TpuroHomeTrpuieckue ypaBHEHUs 1
2 | TpuroHoMeTpHUYECKHE YPAaBHEHUS 1
3 IIpoussoanas. IIpumenenue npou3BogHON 1
4 [IpuMeHeHne Mpou3BOHON 1

Crenenu u kopau. CteneHnbie pyHkuuu (23 yaca)

5 [lonatne  xopHs n-oi CTEIIEHH U3
JNEeUCTBUTEIILHOTO YHCIIa

6 | [lonsrue xopHs 1




N-0M CTEIIEHN U3 JIEUCTBUTEILHOIO YKCIIa

7 | ®dynkuu y = VX, ux cBoiicTBa M rpadUKu

8 | ®ynkumny = Wx, ux cpoiicta u rpaduKu

9 | ®ynxmuu y = Vx, ux cBoiicTBa M rpaduKu

10 | CpoiicTBa KOpHS N-0¥ CTETICHU

11 | CpoiicTBa KOpHS N-0i CTENEHU

12 | CpoiicTBa KOpHS N-0i CTETIEHU

13 | IIpeoOpazoBaHue BbIpa)KEHUH, COJIEPKAILINX
paTuKabl

14 | IIpeobpazoBaHue BbIpaXKEHUH, COJIEPKAIINX
paIuKabl

15 | IIpeoOpazoBaHue BbIpa)KEHUH, COJIEpKAIINX
paIuKaIbl

16 | Obobwenue no meme «Kopenw
N-oii cmenenu»

17 | Konmponsvnasn paboma no meme «Kopens
N-ouit cmenenu»

18 | AHamu3 KOHTPOJIBHOI paboTHI




19 | O6o0IEeH e TOHATHSA O IOKA3aTele CTEIEHN

20 | O00O0LIEHHE TTIOHATHS O [TOKA3aTENE CTEIIEHU

21 | O00O0LIEHHE TTIOHATHS O [TOKA3ATENE CTEIIEHU

22 | Crenennbie (pyHKIMHU, UX CBOHCTBA M TPaUKH

23 | Crenennbie (pyHKIMHU, UX CBOWCTBA M TPaUKH

24 | Crenennsie GyHKIINU, CBOMCTBA U rpaduku

25 | Crenennsie GyHKINU, UX CBOMCTBA U rpaduku

26 | Crenennsle GyHKIIMU, UX CBOICTBA U rpaduku

27 | 3aueTHnas pa6ora nmo treme «CreneHHbie
(yHknuu, UX CBOMCTBA M rpaQUKW»

MeToa koopauHat B ipocTtpancTBe (18 uwacos)

28 | IIpsimoyrosibHas cucTeMa KOOpJIUHAT B
IPOCTPAHCTBE

29 | llonaTne KOOpAMHAT BEKTOpA

30 | KoopauHaTs! BeKkTOpa

31 | CBs3b MeXIy KOOpAUHATAMU BEKTOPOB U
KOOpJAWHATAMHU TOYEK




32

Koopaunatsl cepeiiHbl 0Tpe3ka

33 | JlnuHa oTpe3Ka 1o ero KOopAHHATaM.
PaccrosiHre Mex 1y AByMsI TOUYKAMH

34 | O6obmenue o Teme «IIpsamoyeonvras
cucmema KoOOpOUHAM 8 NPOCMPAHCINBEE)

35 | KonrpouabHasi padoTa no reme
«IIpamoyzonvnaa cucmema Koopounam 6
npocmpancmee»

36 | AHamu3 KOHTPOJIBHOU PabOThI

37 | Yron Mex1y BEeKTOpaMu
CkansipHO€ MPOU3BEICHNE BEKTOPOB

38 | CkansipHOE IPOU3BEICHUE BEKTOPOB.
VYpaBHEHHE MIOCKOCTH.

40 | BeruncieHue yriioB MEX1y MpsIMBIME U
TUTOCKOCTSIMU

41 | IloBTOpEeHHE BOMPOCOB TEOPUH U PEIICHUE
3ama4

42 | JIBvoxeHus

43 | IToaroroBka K KOHTPOJIBHOU paboTe

44 | Konmponsnasa paboma no meme «Ckanapmoe




npou33e0euue 8EKmMopoe6»

45

AHanm3 KOHTPOJIBHON pabOTHI

IMoka3arenbHas u Jorapupmuyeckas pynkuuu (35 yacon)

46 | IlokasatenbHas QyHKIUS, €€ CBOMCTBA U
rpaduk

47 | TlokazatenbHast QyHKIUS, €€ CBOMCTBA U
rpaduk

48 | TlokazatenbHast PyHKIUS, €€ CBOMCTBA U
rpaduk

49 | TlokazaTenbHbIC ypaBHEHUS

50 | INoka3aTenbHBIC YpaBHEHUS

51 | Iloka3aTenbHble ypaBHEHUS

52 | Tloka3aTelbHBIC HEPAaBEHCTBA

53 | Iloka3aTenbHbIEC HEPABEHCTBA

54 | Oboowenue no meme «Ilokazamenvhas
@yHKYUsA, ypasHeHUs U HEPABEHCMBA .

55 | Konmponsnas paboma no meme

«Ilokazamenvnana pynxkyus, ypagnenus u
Hepagencmeay.




56

AHaM3 KOHTPOJIBHON paboThI

57 | IlonsTue norapudma.

58 | [lonsarue norapudma.

59 | @ynkuus y = log, x, ee cBOHCTBa U TpaduK.

60 | @ynkuus y = log, x, ee cBOHCTBa U TpaduK.

61 | ®ynkuus y = log, x, ee cBOHCTBa U TpaduK.

62 | CaoiicTBa J0rapuQmMOB.

63 | CoiicTBa norapugpmos.

64 | CpoiicTBa norapugpmos.

65 | Jlorapudgmuueckue ypaBHEHHs

66 | Jlorapudgmuueckue ypaBHEHHs

67 | Jlorapudmuueckre ypaBHEHHS

68 | Obobwenue no meme «Jlocapugpmuyecrkas
@yHKyus, ypasHeHus»

69 | Konmponvhasn paboma no meme
«lozapugpmuueckan pynkuyusa, ypaguenusy

70 | AHaim3 KOHTPOJIBLHON pabOTHI

71 | Jlorapugmuueckue HepaBeHCTBA.




72

Jlorapudmuueckre HepaBeHCTBA.

73 | JlorapupMuueckre HEpaBEHCTBA.

74 | Ilepexon K HOBOMY OCHOBaHHMIO Jiorapugma.

75 | Ilepexon kK HOBOMY OCHOBAHHMIO Jiorapugma.

76 | JuddepenuupoBanue nokasareabHON U
Jorapu(hMUUECKON QYHKITHH.

77 | AuddepenmpoBanue nokazaTeabHON U
Jorapu(hMUUECKOr YHKITHA.

78 | O6o6menue no teme «Jlorapupmuyeckue
HepaBeHcTBa. [ludpepennmpoBanue
NOKa3aTeIbHON U JIOrapupMHUIECKON
byHKIHI

79 | Konmponavhasn paboma no meme
«/locapugpmuueckue nepasencmaa.
Jughpepenyuposanue noxazamenvhoit u
Jnozapugmuyeckon ynkyuiin

80 | AHayin3 KOHTPOJBHON pabOThI

Huamaap, konyc u map (14 4gacos)

81

Humuaap

82

DJIEeMEHTHI HUIUHIPA.




83 | [Imomaae MOBEPXHOCTH TUITUHIPA.

84 | Konyc.

85 | DiieMeHTHI KOHYCa.

86 | [l;momaas MOBEPXHOCTH KOHYCA.

87 | YceueHHbIN KOHYC.

88 | [lnomaay MOBEpXHOCTH TeJ BPAILICHUS.

89 | Cdepa u map. YpaBHeHUe chepsl.

90 | BzaumHoe pacnioniokeHue cepbl U MIO0CKOCTH.
[Tnomane chepsr.

91 | IloaroroBka K KOHTPOJBHOH padoTe.

92 | Konmponwvhasa paboma no meme «I{ununop.
Konyc. lap Ilhowaou nogepxnocmeii»

93 | AHaiM3 KOHTPOJILHON pabOTHI

94 | BriucaHHbIE U OTIMCAaHHBIE MHOTOTPAHHUKH.

IlepBooopa3nas u uaTerpan (11 yacos)

95 | [lepBooOpa3Has U HEOTPEACICHHBI HHTETPAI.

96 | [lepBooOpa3Has U HEOMPEACICHHBI HHTETPA.




97

[TepBooOpa3Has u HeollpeIeIeHHbIN HHTETPall.

98 | OmnpenenenHblid HHTErpaN (3a7a4H,
NPUBOSAIINE K MOHATHUIO ONPEICIIEHHOTO
WHTErpaja).

99 | OnpeneneHHbI HHTETPall, €r0 BEIYUCIECHUS U
CBOMCTBA.

100 | OnpeneneHHbl UHTETPAJL, €TI0 BBIYUCIECHUS U
CBOMCTBA.

101 | OnpeneneHHbli HHTETpaIl (BBIUMCIICHHE
TUTONIAIeH TUIOCKUX UTYP).

102 | OnpeneneHHbli HHTETpaIl (BBIUMCIICHNE
TJI0MIA e TUIOCKUX (uryp).

103 |O60owenue no meme «Mnmezpany

104 [Konmponwvnasa paboma no meme «Hnumezpany

105 | AHanu3 KOHTPOJIBHOH paboThI

Oo0bembl Te1 (24 vaca)

106

TToustie o0OBeMa.

107

O0BeM NpsAMOYToJIbHOTO Napajlieenunesa.

108

Pemenue 3agau.




109

O0BeM IPsIMON MPU3MBI.

110

Penrenue 3amau.

111

O0beM IpaBUIIBHON NPU3MBbI

112

O06bem uInHApa

113

O0beM HaKJIOHHOM MPU3MBbI

114

BriBog popmyn o0bema yepe3 uHTerpa

115

Pemenue 3amau

116

O0beM IUpamMuIbl

117

O0beM npaBUIIbHOM TUPAMUIBI

118

O0bem yceueHHON MHpaMHU/IbI

119

O06beM KoHyca

120

Pemenue 3amay.

121

Obobwenue no meme « Obvem
MHO20SDAHHUKOBY

122

Konmponvnaa paboma no meme «Ob6vem

MHO202DAHHUKO6)

123

AHanu3 KOHTPOJIbHOM paboThI

124

O6mwem mapa.




125 | O6bem vacreii mapa. 1

126 | ITnomans chepsl. 1

127 | TloaroToBKa K KOHTPOJIbHOM padoTe. 1

128 | Konmponvuasn paboma no meme. «Oovem 1 1
men pawjeHun»

129 | Ananu3 KOHTPOJIBHOIH paboTHI 1

DJiIeMeHTbI MATEMATHYECKO# CTATHCTHKH, KOMOMHATOPUKH U TEOPUH BeposiTHOCTH (13 yacoB)

130 | Craructryeckas oOpabOTKa TaHHBIX. 1
131 | Craructuueckas oOpabOTKa TaHHBIX. 1
132 | Ilpocreiinne BEpOSITHOCTHBIE 33Ja4H. 1
133 | IIpocreiinne BEpOSITHOCTHBIE 33Ja4H. 1
134 | Coueranus u pa3mMenieHus 1
135| Coueranus u pa3MemIeHus 1
136 | ®opmyira 6mHOMa HhloTOHA 1
137 | ®opmyira 6mHOMa HeloTOHA 1
138 | Caydaitable COOBITHS M UX BEPOSITHOCTH 1
139 | Cnyuaiinble COOBITHS U UX BEPOSTHOCTH 1
140 | Obobwenue no meme « Inemenmoi 1




mamemamu4eckou cmamucmuku,
K0M6uHam0puKu u meopuu 6epoAnHocCmu.

141 | Konmponwvnas paboma no meme «Inemennol
Mamemamuyeckoii CmamucmuKi, 1 1
KOMOUHAMOPUKU U MeopUl 8ePOSMHOCHUY.

142 | Ananu3 KOHTPOJIBHOU PabOThI 1

YpaBHeHusi 1 HepaBeHCTBa. CucTeMbI ypaBHeHHI 1 HepaBeHCTB (24 yaca)

143 | PaBHOCUIILHOCTH ypaBHEHUM 1
144 | PaBHOCUJIBHOCTh YpaBHEHUI 1
145 | PaBHOCHUIIBHOCTH ypaBHEHUI 1
146 | OOmme MeToIbI peleHNsT ypaBHEHHI 1
147 | O61mume MEeTOoIbI pellieH!sl ypaBHEHUN 1
148 | OGmue MeToabl pelieHus] ypaBHEeHU 1
149 | OGmue MeToabl pelieHus] ypaBHEeHU 1
150 | Pemenue HepaBeHCTB C OJIHOM MEpPEMEHHOM 1
151 | Pemenue HepaBEeHCTB C OJIHOM MEpPEMEHHOM 1
152 | Penrenue HEpaBEHCTB C OJTHOM MEPEMEHHOMN 1
153 | Pemrenne HepaBEHCTB C OJTHOM TTEPEMEHHOMN 1




154 | O600menue o Teme «Y paBHEHHUS U
HEpaBEHCTBA C OJHON NMEPEMEHHON)

155 | Konmponvnas paboma no meme «Ypaeuenus
U HepageHCcmea ¢ 00HOIL NepPemMeHHOI)

156 | AHanu3 KOHTPOJIBHOU PabOTHI

157 | YpaBHeHuE U HEpaBEHCTBA C ABYMsI
HepeMEHHBIMH

158 | YpaBHeHue u HepaBEeHCTBA C ABYMsI
HIepeMEHHBIMH

159 | Cucremsl ypaBHeHH

160 | Cucremsl ypaBHEHHI

161 | Cucremsl ypaBHEHHI

162 | Cuctembl ypaBHEHHI

163 | YpaBHEHUs U HEPABEHCTBA C TApaMETPaMH

164 | YpaBHeHUs U HEPABEHCTBA C apaMeTpaMH

165 | YpaBHeHUs U HEPABEHCTBA C HapaMeTpaMH

166 | YpaBHeHUs U HEPABEHCTBA C TapaMeTpaMH

Oo6o6maroniee nopropenue (38 yacon)

167, TexcToBbIE 3aMaUn.




168

169,

170

TexcroBrie 3aaa4Md Ha IIPOLCHTHI

171,

172

I'paduueckue Moaeny peaabHbIX CUTYAIHA

173,

174

AnrebpanyecKue BhIPAKCHHUS

175,

176

Pemenue ypaBHeHuii (MppanioHaibHbIX,
[OKa3aTeJbHbIX, JIOTapU(PMUIECKUX )

177

[IpsAMOYTOIBHBIN TPEYTOIBHUK

178

OKpyXHOCTb

179

Bnucannsie u HCHTPAJIBHBIC YTJIbI

180

33.,[[21‘{1/1 Ha OIITUMHU3alluIO

181

3aayn Ha OIITUMU3AIIUIO

182

I'eomeTrpuueckue 3aaun Ha Oymare B KIETKY

183

[Tnomaap reomeTpudeckux GUTyp 1Mo
dbopmynam




184

Penemuyuonnoe mecmuposanue no KUManm.

185,

186

['eomeTpuyeckuii CMBICT TPOU3BOIHOM

187

DuU3NYECKUI CMBICT IPOU3BOIHOM

188
189

BnucanHbie u onucaHHbIC ICOMCTPHUUCCKUC
TCIIa

190

191

IImomann IMOBCPXHOCTHU 'COMETPHUYCCKHUX TCJI

192

193

OO0beMbl reOMETPUUECKHUX TEI

194

HepasencrBa

195

TpI/IFOHOMeTpI/I‘-ICCKI/Ie HCPaBCHCTBA

196

Anrebpanueckue MOJIeNN pealbHbIX CUTyallui

197

Haubosnbiee n HanMeHbIee 3HAYCHHS
(GyHKLUHU Ha OTpe3Ke

198

33.}12[‘{1/1 Ha JBUKCHUC

199

3anauu Ha paboTy

200

Penemuyuonnoe mecmuposanue no KUManm.




201 | Cuctembl ypaBHEHUH ¢ ABYMS TIEPEMECHHBIMH

202 | Koumponvrnoe mecmuposanue no KUManm.

203 | Koumponavrnoe mecmuposanue no KUMam.

204 | 3axiounTeNBHBIN YPOK




YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHaIKu3a, reoMeTpusi. Airedpa v Hayaia MaTeMaTU4eCKOro aHanusa (B
2 gactsax), 11 kmace/ Yacts 1: Mopakosuy A.T'., Cemenos I1.B.; Uacts 2: Mopakosud A.I'. u npyrue; moa peaakuuen

Mopakosuua A.I"., O6miecTBo ¢ orpanuueHHON 0TBeTCTBEHHOCThIO « 1O MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

1. Anre6pa. 10ki. I[Toypounbie mansl mo yueoH. Mopakosuda A.I°

2. Anre6pa 10 k. Koatponbsaele paboTsl. (ipod. ypoens) ['mu3oypr B.1.

3. IToypounslie pa3paboTku 1o anredpe u Hau. aHanu3a. 1 1kn Pypykun A.H. u np.

4. AnreOpa u Havyana aHanu3a. KoutposbHbie paboThl . YTiyOneHHsbI ypoBeHs. [ mu3oypr B.H.

5. AnreOpa 11k CamocrositensHbie padoThl_Anekcanaposa JI.A

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



1. Poccuiickast 371€eKTpOHHA IIKOJIa
resh.edu.ruy?

2. CIIAM THA:

OO0pa3oBatesbHbIH MOpTA JIJIs MOATOTOBKHU K 3Kk3aMeHam https://math-oge.sdamgia.ru/

3. https://100ballnik.com/
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