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MNOACHUTEJIBHASA 3AIINCKA

PaGouyas nmporpamma 1o yueOHOMY npeamety «MaTemaTtuka» yriryOjaEHHOTO
ypoBHsI iist oOyuaromnuxcs 10-11 kmaccoB pa3pabotana Ha ocHOBe DeepaibHOTO
rOCyJIapCTBEHHOT'O 00pa30BaTEIBLHOIO CTaHAAPTa CPEIHETO OOIIEro 00pa3oBaHMS,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TpeOOBaHHM, MNPEABIBIICMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peaynzanus mporpaMMbl 00€CIICUMBACT OBJIAJICHHE KIFOUYEBBIMH KOMIICTCHITUSIMH,
COCTABJIIONIMMH OCHOBY JIJII CaMOPa3BUTHS W HENPEPHIBHOTO 00pa30BaHUS,
IICJIOCTHOCTh  OOIICKYJIBTYPHOTO, JIMYHOCTHOTO M IIO3HABATECIBLHOTO Pa3BUTHS
JMYHOCTH 00YYaIOIIUXCS.

B paboueit mporpaMme yuTeHBI UeH U MOJOKEeHHS «KOHIIETIUN pa3BUTHUS
MatemaTudeckoro obpaszoanus B Poccuiickoii denepanmmn». B cooTBeTcTBUU €
Ha3BaHMEM KOHIICTIMM MaTeMaThdeckoe oOpa3oBaHUE JIOJHKHO, B YacCTHOCTH,
pemarh 3amayy oOecrneueHrus HeoOXOJUMOIro CTpPAaHE YKCIa BBIITYCKHUKOB,
MaTeMaTH4ecKas TMOJrOTOBKAa KOTOPBIX  JIOCTaTOYHA JJidi  IPOJIODKEHUS
oOpa3oBaHus MO pa3IMYHBIM  HANpaBJIEHUSM, BKJIIOYas MpENojaBaHue
MaTeMaTHUKH, MaTeMaTHICCKHUE UCClieIoBaHus, paboTy B cepe nHPpopMaIMOHHBIX
TEXHOJOTUH W JIp., a TakkKe oOecrmeueHus i1 Kaxaoro oOydJaromerocs
BO3MOKHOCTH JOCTHIKCHUSI MAaTEMaTHYeCKON IIOJATOTOBKM B COOTBETCTBUHM C
HEOOXOIMMBIM €My ypOoBHEM. MIMEHHO Ha pelieHue dTUX 3a7ad HalelieHa paboyas
nporpamma yriiyOon€HHOTO YpOBHS.

VYuebnblii Kypc «Anrebpa U Hauajga MaTeMaTUYECKOTO aHAJIM3a» SBISETCS
OJIHUM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero ooOmiero obpazoBaHus,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECTeUnBaeT WHCTPYMEHTAIBHYIO 0a3y is
W3YYCHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE OOYyYaIOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUS MH(MOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JAPYTHX
JUCIMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBalOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKH, KOTOpas (OPMYIUPYET CBOU
JTOCTHKCHHSI B MaTEMaTHICCKOH opMme.

VYuebnblii Kypc anreOpsl M Havall MAaTeMaTHYECKOTO0 aHaJih3a 3aKjiaJbIBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OHUOJIOTHUH,
MMOHUMAaHUSI OCHOBHBIX TCHJICHIIMIA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKM3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIh30BaTh UX IS JAIBHEHIIET0 OOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU



CTPOTMMHU KOHCTPYKIMSIMH anreOpbl M MaTEeMaTHUECKOro aHalu3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JOKAa3bIBaTh
YTBEPKJICHUS ¢ TIOMOILIBIO MHIAYKIWHA U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000lIeHNE W KOHKpETU3alui, a0CTparupoBaHWE W aHAJIOTHIO, (OpPMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone u3yuenus yueGHOro Kypca «Anrebpa W Hayalla MaTeMaTHYECKOTO
aHanu3a» OOy4YarolIMecs IMOJY4YaloT HOBBIA ONBIT PEIICHUsS NPUKIAAHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJIETIEH pealbHbIX CUTYaluH,
UHTEPIPETALIMA  TOJYYEHHBIX  pELIEHMH, 3HAKOMSTCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IMpPHUPOJAE, HAayKe U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOPAMHU.

VY4eOHblli Kypc 00JafaeT 3HAYMTENbHBIM BOCIUTATEIBHBIM MOTEHIHAIIOM,
KOTOpBIA peanu3yercss Kak uepe3 YydeOHbld MaTepuajn, CHOCOOCTBYIOLIUMN
(OpMHUPOBAHNIO HAYYHOIO MHMPOBO33PEHMsI, TaK U dYepe3 crneuuduky ydeOHOi
JEATEeIIbHOCTH, TpeOyromed MNpOAOIKUTEILHON KOHIICHTpAIllud BHUMAaHMS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4eCKOIro
aHaJIn3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYESHHUS.

B crpykType yueOHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YE€CKOTro
aHaJIKM3a» BbIJICJICHBI CIEAYIOLIUE COAECpPKATEIbHO-METOAUYECKUE TuHUU: «Yucna
U BhIUHCIEHUD», « DyHKIIUU U Tpadukuy, «YpaBHEHUS] U HEpaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHanusa», «MHo)kecTBa H JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM HW3Y4arOTCsd Ha NPOTSHKEHWH JBYX JIET
oOy4yeHHsT Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA
JIpyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMU T€MaMM U pazjenamu. J[aHHbIN
yueOHBI KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHMUeCKUX JAMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTUYECKUN aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJAIEBAIOT BCE Ooliee
HIMPOKUM MAaTEMaTHYECKUM amnmnapaTroM, y HUX MOCIe0BaTEIbHO (hopMUpyeTcs U
COBEPILIECHCTBYETCS YMEHHE CTPOMTh MATEMaTUYECKYID MOJEIb pPEATbHON
CUTyalliH, IPUMEHSTh 3HAHUS, MOJIYYCHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUis
pelIeHus] CaMOCTOATENBHO CHOPMYTMPOBAHHON MAaTeMaTUYECKON 3aJauu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepxarenpbHO-MeTOaUYECKast JIMHUAS «HUucna M BBIYMCIEHMS» 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero olriero
oOpa3oBaHus 0co0O€ BHUMaHue  yAensiercss (OPMUPOBAHMIO  HABBIKOB



palroHaNbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCMOJIb30BAHUE PA3ITUYHBIX
dopM 3amucu ymcna, yMEHUE JAeNaTh NPUKUJKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIC BBIpAXKEHHs, paboTaTh C MAaTEeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroIIMMCs MHOYKECTBA HaTypajlbHbIX, ILEJbIX,
palMOHAIBHBIX W JCHUCTBUTEIBHBIX  YHCENI  JOINOJHIIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Hhceld. B  KakIoM H3 3THX MHOXECTB PpPacCMATPUBAOTCS
CBOMCTBEHHbBIE €My cHeuu(pHUUEecKHe 3aJadyd W ONepaluu: ACJICHHE Halello,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXKECTBE LIEJbIX 4YHUCEN, OCOObIE CBOMCTBA
palMOHAIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(PMETUUECKUE ONEpaIM, a TAKXKe
U3BJICUCHNE KOPHS HATypaJbHOM CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronmapss mocnenoBaTeabHOMY PACIIMPEHUIO KpYyra HCIHONb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSMH UX MPUMEHEHUS JJIA PELICHUS Pa3INYHbIX 3a/1a4
(dopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MAaTEMATUKU KaK HayKu U €€ poju B
NOCTPOEHUU MOJIEIEH pEaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETU3aIHS.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOy4yeHHs Ha YpPOBHE CpPEIHEro oOIIero oOpa30oBaHUs, MOCKOJBKY B KaXJIOM
pazznene lIporpamMmsl NPEAyCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3aaad. B
pe3ynbraTe oOydaroluecs OBJIAJEBAlOT PA3IMYHBIMM METOJAMH  PELICHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKxe 3ajad,
colepkamux mapamerpsl. llomydeHHbIE yMEHHs IIMPOKO HCIIONB3YIOTCS IPH
UCCIIEOBaHUM (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3aJja4 Ha HaXOKJIEHUE HauOOJBIIMX M HaMMEHBUINX 3HAYeHUH (PyHKUHUU.
JlanHasi conepkaTelbHas IMHUS BKJIIOYAET B ce0s Takke (popMUpOBaHHE YMEHUU
BBINIOJIHATh ~ pacy€Tsl 1O  (opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
VPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHMM, a TaKXKe BBIPAXKECHUH,
COJEpKalIMX CTENEHU U JiorapuMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana MPOUCXOJUT  JalIbHEWIlee  pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIILIEHUSI O0y4YaromMXcsa, (OPMUPYIOTCS HABBIKUA JETyKTUBHBIX
paccyxJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEH M 3aBHUCHMOCTEH B BHJI€ PaBEHCTB M HEpaBEHCTB. Auredpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBl JJI pEIIEHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 33J1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperyieTaeTcs ¢ IPYyrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33aET MOCIIEI0BATEIBHOCTh U3YUEHUSI MaTeprana. V3ydeHue CTerneHHoH,
MOKa3aTeJIbHOM, JTorapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB



U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IUIS pelIeHUs 3a7ad U3 JPYrHX Y4eOHBIX
IIPEIMETOB U PEATBHOW XU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
yaensercs GOPpMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofep KaTeIbHON JIMHUM HaIlleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IMO3BOJISIIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
pa3nuuHON (opMme: aHaTUTHYECKOM, rpaduyeckoi u ciioBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIMH, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass quHua «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MATEeMAaTHYECKHUX, TaK U MPHUKIAJHBIX 3a]1ad,
JIOCTYITHBIX OO0YyYarolmuMcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMMA, ONpEAeNsaTbh MX HAWOOJBIINE W HAUMEHbIIINE
3HAYEHHUA, BBIYMCIATH IUIOMAAU (PUryp U OOBEMBI TEJ, HAXOAUTH CKOPOCTH M
YCKOpEHHsI IpoueccoB. JlaHHas coaep:KaTenbHas JHMHUSA OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENed peanbHbIX CUTyaluH,
MO3BOJIIET HAXOJWTh HAWIy4Ilee pEHIEHUEe B MPUKIAAHBIX, B TOM YHCIIE
COIIMATIbHO-Y)KOHOMUYECKHX, 3a/ja4aX. 3HAKOMCTBO C OCHOBAMHM MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMabHO-JIOTHYECKOTO0 U
KPEaTUBHOIO MBIIUICHHS, (OPMUPOBAHUIO YMEHUM pPaclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UcKyccTBe. OOyuaroluecs: y3HaIT O
BBIJJAIOIINXCS pE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMATHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenpbHO-MeTOANYECKast IMHUSA «MHOXKECTBAa U JIOTHUKa» BKIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTWKU. TeopeTuko-
MHOKECTBEHHBIE NTPEACTABICHUS POHU3BIBAIOT BECHh KYypC MIKOJIBHON MAaTEMATHKU
U TIpeiaraloT Hau0oJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feibl
MaTeMaTUKU M €€ MPUIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [lodTomy BaxkHO ndaTh
BO3MOYKHOCTh OOy4arIlleMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MaTeMaTUKH W UCIOJIb30BATh €r0 JIJIsi BBIPAXKEHUSI CBOUX MBICIIEH.
JpyruM BaXHbIM MPU3HAKOM MATEMaTUKUW KaK HAayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHHE OINpeaeIEHHBIM
IpaBWJIaM  MOCTPOEHHSI  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00yJaroumxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKH KPUTHUECKOTO MBIIIJICHHUS.



B yuebnoM kypce «AnreOpa W Hadaga MaTEMaTHYECKOTO aHAIH3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPH3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peaTbHBIX
CUTYyallui, WCCIAEAOBAHMUS HJTUX MOJENEeH C TIOMOUIBIO ammapara aireOpsl u
MaTEMaTUYECKOr0 aHalin3a, WHTEPHpETAalMi MOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa3IeioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3amad. [Ipu
pelIEHUH  peabHbIX  NPAKTUYECKUX  3ajady  oOydyaroluecs  pa3BUBAIOT
HAOJIIOAATeNIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTUI0, 0000maTh W KOHKPETU3UPOBATH  MpOOIsieMy.
JlesiTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHS TPUKIAIHBIX —3a1a4
OpraHU3yeTCs B IPOIIeCCe U3YyUEHUS BCEX TEM yueOHOTO Kypca «AnreOpa 1 Hadama
MaTEMaTUYECKOTO aHaTU3ay.

Ha wu3yueHue yueOHOro Kypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4yaca B HEJIEINIO).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonansabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOelt W MPOLEHTOB IS
peLIEHUs NPUKJIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U peabHOM )KU3HU.

JlelicTBuTenpHble 4ucia. PanuoHalbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpnOmmkE€HHbIE BHIYKMCIICHUS, PABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenb ¢ uenbiM mnokaszareniemM. bunoMm Herootona. HMcnonbs3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTENBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIICM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CHHyC, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroOwieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIEeH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPIKAIIUX CTEIIEHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUSI MOKA3aTEIbHbBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PMUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpuroHOMETpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHI CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIAIHBIX 33aad C MOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U OTPEETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3MyHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

OyHkus, crnocoObl 3amaHus (QyHKIuMM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms pyukiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHH (pyHkumu. Hymu QyHkuum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHasi, KBaapaTH4Has W JAPOOHO-TIMHENHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajibHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazaTenbHast u Jjorapudmuyeckas (GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTH B pEalIbHBIX Ipoleccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoro aHajmsa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHus MOCienoBaTeabHOCTe. Mertoa
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEN0BATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBaIOIIEH reoOMeTpUUeCKOn
MPOrpeCcCrr. JINHENHBIA U YKCIOHEHIHATBHBINA pOCT. Uncno e. @opmyia ClI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOrpeccMy [UIsl  PELICHHs] peajbHbIX —3aaad
MPUKJIAJHOTO XapaKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 peuieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIecKuil u
¢busznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[TIpousBogubie  snmemeHTapHbix  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENICHUS, YACTHOTO ¥ KOMIIO3ULIUHN (PYHKIIHIA.

MHoskecTBa M JIOTHKA

MHoXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIIEHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenmurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, aropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMerudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHne KOMIUIEKCHBIX YHCEN Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHHS (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHON
YKU3HH, UHTEPIPETALMS MOTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

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

Tpuronometpuyeckue GyHKINH, UX CBOWCTBA U TPadUKH.

['padrueckne meTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMpPH PEUICHUW 3aad U3 JPYTUX YYEOHBIX
IIPEAMETOB U PEATIbHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUU
HEIMpPEePbIBHON (YHKIMU HA OTPE3KE.

[IpumMeHeHne NPOU3BOAHOM I HAXO0XKICHUS HAWIYdIIEero peleHus B
IPUKIAJAHBIX 3aJadax, JUIsl OIpPEACNICHHs CKOPOCTM M YCKOPEHHs Mpouecca,
3aJlaHHOTO (HOPMYJION UK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTEerpaa. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[TpumeHeHre uMHTErpaja s HAXOXKICHUS IUIOIAAEH IUIOCKUX (QUIyp U
00BEMOB T€OMETPUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB C€ MOMOILIbI0 U depeHantbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUYaIOIIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OONIECTBa,  MNPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUUCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pPOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUH, pacCyXI€HH, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/IOPOBBIO (3I0pPOBOE TMHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTJIIbIXa, peryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanru3oBbBIBATH COOCTBEHHBIC JKMU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  AKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKkTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMAaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBeYeCKOM MAesATEIbHOCTH, JTaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOJMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHIA;

JieJlaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



Bba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpodseMmy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0OBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTAMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMIpoOILlecca, a TaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEJACTABIATh €€ B pa3IMYHbIX (popMmax,
WUTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
Heas MU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTAaX, N1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABISATh CBOU CYXIEHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3juyve M CXOJCTBO MO3UILIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPEe3EeHTAlMU U OCOOEHHOCTEH ayAUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHus ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ y4ETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HAaBBIKAMH  TIO3HABATEIBLHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUYHUHBI
JIOCTHKEHUSI WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh II€JIb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» ¢ HWHBIE), BBINOJHATH CBOIO YacTh paboOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy ob0yuyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOLTUE
MpPEIMETHBIE PE3yJIbTAaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HUPPAIMOHATLHOE YHUCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

NPUMEHSTh JIpOOM W TPOLIEHTHI ISl pEelIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MEJbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JaHHbIX;

CBOOO/IHO OINEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPAaBEHCTB;

CcBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3(UIMEeHTaMi, KOPHH MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u teopemy Buera
JUISL peLIeHUs 3a/1ay;

CBOOOIHO OMNEpUpOBaTh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ONpeneiauTeNs 2 X 2 Juisl BBIYMCICHUS €ro 3HAYeHUs,
NPUMEHATh ONPEAEIUTENN JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C ITOMOINBIO MAaTpPUIl W OIpPEACIIHUTEIEH,
WHTEPHPETUPOBATH NOJIYUCHHBIN PE3YIITAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHUI;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAXKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IIOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMBbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKEHHSI, YpPaBHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeo0pa3oBaHus rpa)uKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUH QPYHKUNU, HYIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKHE (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH ()YHKLIHUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HelabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajJbHbIM U LIEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEepUPOBATh TOHATUSAMU: JIMHEMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTeslbHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA Uil  UCCIENOBAHMS IPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU IS PEIIEHUs pEeajbHBIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOOIHO OTIEPUPOBATH MOHATUAMMU: TOCIEIOBATEIILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXJCHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QyHKINH, aCUMIOTOTHI rpaduka QyHKINH;

CcBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUY, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

cBOOOZIHO  OMEpPHpPOBaTH TMOHATHUSMHU: MHOXKECTBO, ONEpaldyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4EeOHBIX MPEAMETOB;

cBOOOZHO OIEpPHPOBATh TMOHATHUSMU: OIpEAETICHHE, TEeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHYECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOyd4aromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJIO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™ EBKknuna;

cBOOOMIHO OMEpUpPOBATh TMOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMIOIHATH apu(METHIECKUE OTEepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPHUPOBATH MOHATHSIMHU: HUPPAIMOHAIIBHBIC, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI T PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp paloOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YIIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU JABYX (hYHKIIHIA,

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmii;

NPUMEHITh (GYHKIMU JIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOM3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadvax, Il
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJWUTh MEPBOOOPA3HBIC AIEMEHTApHBIX (YHKUIMNA ¥ BBIYHCISATH
uHTerpan no popmyne Herotona-JleiiOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIM3A.



['eomeTpus sBasercs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE€  MBILUIEHHE,  (QopMHUpyeMOe  TpU  H3yYEHUU
0Oy4arolMMUCs MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKUX
3a1a4, YMEHHE BBIIBUIATh U  ONPOBEpPraTb THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
¢uznueckux 3aaau.

[{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CHOCOOHOCTEM OOyYarolUXCs NpH
M3YYEHUM T€OMETPUH, KaK COCTABISAIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIIOJIb30BaHusl Oosiee TIyOOKMX T€OMETPUYECKUX 3HAaHMM U JIeHCTBUH,
cnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPO(ecCHOHaTBbHOTO
00pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUWHOIO aIIapara Mo pasjaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHWE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTUSIMU O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(dbopMHpOBaHUE YMEHHS pacCliO3HABaTh HA YEPTEkKaX, MOACISIX U B PEaIbHOM
MHpPE MHOTOTPAaHHUMKM W Tejla BpallEHUs, KOHCTPYHMPOBATh T'€OMETPUYECKHUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEeOopHil, (OpMHUpPOBAaHUE MOHMMAHHUSA POJU AKCUOMATHKH MpHU
IIPOBEJICHUN PACCYKIICHUN;

dbopMHUpoBaHUE yMEHUS BIAJAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
pElIeHUs, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELIECHMs CTEPEOMETPUUECKUX 3a4a4 U 3a71a4 C IPAKTUUYECKUM COJEPKAHUEM,
dbopMupOBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEIUIEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronIMXcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TC€OMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUU APYTHX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICPKATENFHBIMUA JTHHUAMH y4eOHOTo Kypca «l'eomeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOydYeHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUAM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM 00yYaronuecs
oOpamanuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
re€OMETPUUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEIOBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PACIIUPSS U YTITyOJIsist
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, oOOecleunuTh YriyOJEHHOE
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 npoecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, ImpsAMas, IUIOCKOCTD,
npoctpancTBo. IloHATHE 00 aKCMOMATHMYECKOM IIOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCT IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, APAJLIEIBHOCTD TPEX NPIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctd. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIENbHOTO MPOEKTUpOBaHUsA. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjIeabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETPadJp, NapajUIesenuIe,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OproronanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEW: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISpax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW W IIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienumien, NOPSAMOYTOJIBHBIA — NApajulesieNuIe], YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBenHnass TeopeMa Iludgaropa. Ilupamupa: n-yrosibHas nUpamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKM: IIPAaBUJIbHAS IIPU3MaA U



npaBWibHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPaMUAAa W TPABHIbHBII
TeTpa’ap, KyO. IlperncraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCadIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM IMOBEPXHOCTH U IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHPAMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPAaBJICHHBIE W IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHHH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM  BekTopaM. IIpsiMmoyrospHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTvsi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTed. Tema BpaleHUs:
MWIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. BzaumMuoe pacmonoxeHnue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M cienctsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. OOBEM I1apa U 1mapoBOro
CerMEHTa.

KomOunanmy Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAJICH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, roMmoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUJIUHIPA
(mapaymienbHO YW TNEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca (TapaiiesbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUSHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuu HaJl BeKTOpaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsmoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakeHus. [[BWKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaluielbHBIA TEPEHOC,
LEHTpaJbHAsT CUMMETPHS, 3€pKAbHASA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOMIECTBA,  MPEACTABIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKax, TEXHOJOTHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOI0 Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEIICHHUM, pacCyXI€HU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHUS MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUM U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cpepaM  NPOPECCUOHAIBHOM  ACSTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTH4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOM
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ady B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUH MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPNKACHUSIX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, TIPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3agauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yyu4éToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUN WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMHU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONECHUSA, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeDUUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpOBaTh M HHTEPIPETUPOBATH HMH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(OPMALIMIO, MPENCTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLIEHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIIOBUSIMU U
HeisiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH IOJTYyYECHHBIN pE3yJIbTaT;

B XOJI€ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCOO PELIeHUS ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOM MHGOpMaIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJIA/JE€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pedieKcuH Kak  OCO3HAaHMS
COBEPILIAEMBIX JIE€UCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTATOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTEeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, NAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBICHHBIX TPYAHOCTEMH;

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JNOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAaTb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTb CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bI, OLICHUBATh
KayecTBO CBOETO BKJaja B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZIHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPU
pEelIeHNH 3a1a4 U MPOBEICHUN MaTeMaTUYECKUX PACCYKIACHUM;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJTaCCU(UIIUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHATUSAMH, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuja, NpsMOYroJIbHBINA MMapajuieaenunes, Kyo);

e KJIacCU(ULIMPOBATH ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJ1accuukanuu;

e CBOOOZHO  OMEpPUPOBATH  TOHSTHSIMHU, CBA3AHHBIMU C  CEUYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJUIENIbHOE, HEHTPAIBHOE U OPTOTOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBIIOJIHATH U300pakeHus! GUTYp Ha TUIOCKOCTH;

e CTPOUTh CEUEHHS] MHOTOTPAaHHUKOB pPa3IM4YHBIMU METOJAaMH, BBINOIHIThH
(BBIHOCHBIE) MIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCJIIATH IJIOIIAIU TOBEPXHOCTEN MHOTOTPAaHHUKOB (ITPU3Ma, MUPaMHUIA),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

¢ CBOOOJTHO OINEPUPOBATH MOHATHUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOZHO OMNEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIITOJIHATH ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYyM Ha JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HAXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI WU3BECTHBIE METObI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHSATh  IPOCTEUIINE NPOrpaMMHBIE CpPEICTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOoOpPa3OBbIBATH M HHTEPIPETHPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IPUMEHSTH  [OJYYEHHbIE 3HAHUA HA TMpPaKTUKe: CpaBHUBAaTh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce IOMCKAa pEelIeHUusT MaTeMaTUyecKu  CcPOopMYyIHpPOBAHHON
npo6sieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3BIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCHOJIb30BAHUEM TI'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEITUYHH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TECOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJTHO OTEPUPOBATH TMOHSATHUSMHU, CBA3aHHBIMH C MHJIMHAPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJaMU BpaALICHUS: HMUIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJa BpalieHus (IWIMHIP, KOHYC, cdepa U map) U 0ObICHATD
CHI0COOBI MOTYYCHHsI TEJ BpaICHHS;

e KJIaCCU(UIIMPOBATh B3AUMHOE PACIOJIOKEHHE CPephl U MIIOCKOCTH;

 BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0BEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

e CBOOOZHO OINEpPUPOBATH MOHATUSMH, CBSA3AHHBIMH C KOMOWHALMSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIIECHHSI MEXKIY IUIOMIAAIMHU MOBEPXHOCTEN U 00BEMaMuU
IMOTOOHBIX TEN;

e M300paxkaTh HW3y4yaeMble (UTYPBI, BBINOJIHATH (BBIHOCHBIC) TIJIOCKUE
YEepTEKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIllCHUS;

e U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCyHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBITOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

e pEIIaTh FTEOMETPUYECKHE 3a7aYl HA BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOUYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHHH;

¢ CBOOOZHO ONEPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

¢ BBITMIOJTHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEJl BpAlllCHHs MpHU
MapajyIeIbHOM  TEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTh CEUEHUS MHOTOIPAHHUKOB W TeJl BpallleHUs: CEUYCHUs LUIUHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY ), CEUEHUS 11apa;

* HCNOJB30BATh METOABl IIOCTPOCHUS CEYEHUW: METOJA CJIEJ0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH MIT0CKOCTH;



e IOKAa3bIBAaTh TEOMETPUIECCKUE YTBEPKICHUS;

o MPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMXx HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
IPUMEHEHUS 33JIaHbl B IBHOW U HESIBHOU (hopMme;

epelIaTh 3aJa4ll Ha JOKa3aTeJIbCTBO MAaTEMATHUYECKHUX OTHOIICHUH W
HAXOXKJECHUE TEOMETPUICCKUX BEIIMUNH;

o MPUMEHSTHh TMPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIS
CUCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

o IPUMEHSATH MOJYICHHBIC 3HAHMS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OLICHWBATh peajbHBbIC CHUTYaIldd, MPUMEHSATh H3yUYCHHBIC MOHSITHS,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHIECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPHUHU, UCCIIEI0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TOHSATUH U TEeOopeM, armmapara aiareOphl, peuiaTh
MPAKTUYECKUE 3aJ1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUYCCKUX
BCITUYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



AT'EBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A.
TEMATHYECKOE IINTAHUPOBAHHUE

HepaBeHCTBA. CHCTEMBI TMHENHBIX
ypaBHEHUH

.ru/

BIM amnmapar
JUTSL OTIMCAHMS
peanbHbIX
IIPOLIECCOB U
SBJICHUM, TIpU
peneHnu
3a1a4 u3

Apyrux
y4eOHBIX

10 KJIACC
KommuectBo gyacos Crmcok Crioco0 oLeHKH
HTOTOBBIX HTOTOBBIX
DNEeKTPOHHBIE MJIaHUPYEMBbI MJIAHUPYEMBIX
Ne HaunmenoBanue pa3zienoB u Tem Kontpo IIpakTH (dpoBsie) X pe3ynpTaToB
/11 IIporpamMmaI Bcero JILHBIE yecKue 06pa30BaT€JIbeIe PE3YIbTAaTOB
padoThI padoThbI pecypcesl C yKazaHue
JTAIoB
dhopmMupoBaH
Hst
CB00OOHO -Pemenne yueOHBIX
OTIepUpPOBATH Y TIPAKTUKO-
ITOHATHSIMH: OPUEHTUPOBAHHBIX
MHOECTBO, 3aj1a4;
onepaluu Hajl -KoHTponbsHbIe
MHOXECTBAMH; = pabOTHI
MHOXECTBO AeHUCTBUTEIBHBIX HCITOJIb30BAT
yrcen. MHOTOWICHEI. https://resh.eduru/ | TCOPETUKO-
1 PalmoHanbHbIE ypaBHEHHUS U 24 1 https://myschool.edu ' mmoxecTenn
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PEIMETOB;
¢BOOOIHO

OIepupPOBAThH
MTOHSATHSIMH:
orpesesieHue
, TeopeMa,
ypaBHEHUE-
CJICACTBHE,
CBOICTBO
MaTeMaTH4ec
KOro
00BeKTa,
JI0Ka3aTeIbCT
BO,
PaBHOCHIIEH
1303
ypaBHEHUS U

HEpaBEHCTBA
cBOOO/IHO -Pemienune yueOHbIx
OIepupOBaThH Y TIPAKTHKO-
HOHSATHSAMH OpPHEHTUPOBAHHBIX
apuMeTHIeCK  3anau;

. . Uil KOPCHb N-  _KOHTpOJIBHBI
Apudmerrueckuil KOpeHb n-oi . OHTPO ©

oif cTeneHu paGoThI

crenenu. MppannoHanpHble
YpaBHEHUS

15

https://resh.edu.ru/

rpaduK KOpHs
Nn-OU CTENEHU
KaK (QyHKIIHH
oOpatHoO#
CTETICHH C
HaTypaJbHbIM




IToka3zarenbHast QyHKIMSL.
ITokasaTenbHble ypaBHEHUS

10

https://resh.edu.ru

[

https://myschool.e
du.ru/

Oynkiun u rpaguku. CreneHHas
(GYHKIHUS C IIETBIM ITOKa3aTelieM

12

https://resh.edu.ru

[

https://myschool.e
du.ru/

Jlorapudpmuueckas pyHKIUS.
Jlorapudmuueckue ypaBHeHUS

18

https://education.ya
ndex.ru/home/
https://myschool.e

du.ru/

IIoKa3arcjieM

Ctpoutsb
rpadguku
KOMITO3HUIIH
byHKIII c
MOMOIIbIO
3JIeMEeHTapHOT
0
MCCIICIOBAHUS
u CBOMCTB
KOMIO3UIIUHU
ABYX
GbyHKIUH;
CTPOUTH
T€OMETPUYECK
ue o0pa3sl
YpaBHEHUH U
HEpaBEHCTB Ha
KOOPAMHATHOU
MJIOCKOCTH;
PUMCHSITh
byHKIMU A7
MOJIEJIUPOBaH
us "
HCCTIe0BaHUS
peaTbHBIX
MPOIIECCOB.
peuiaTth
panoHaTBHBI
e,

-Pemenue yueOHBIX
U TIPAKTUKO-
OpPUEHTHUPOBAHHBIX
3ajauy;
-KonTpoabpHbIe
paboThI
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UppanroHaIbH
bIE,
HIOKa3aTesIbHbI
c,
Jgorapudpmmuye
CKHe u
TPUTOHOMETPHU
YeCKHe
ypaBHEHHS U
HEpPaBEHCTBA,
coJiepKalue
MOTYJTH u
napameTphl;
IPUMEHSTh
rpadgudeckue
METOABl  JUIs
pereHus
YpaBHEHUU U
HEpaBEeHCTB, a
TaKXe 3a7ad
napaMeTpamu;
MOJIEINPOBa
Th PpeaJibHbIC
CHUTyallud Ha
SI3BIKE
anreOpsl,
COCTaBIISATh
BBIpa)KECHUS,
ypaBHEHHS,
HEpaBEHCTBA U
UX  CHCTEMBI




0  YCJIOBUIO
3ajauu,
UCCIIe10BaTh
IIOCTPOCHHBIE
MOJEIN c
UCIIOJIb30BaHU
eM amnmapara
anreOpsl,
UHTEPIIPETUPO
BaTh
MOJIYYCHHBIN
pe3yibTar.

TpuroHomeTpuuecKue BbIpaKEHUS
Y ypaBHEHUS

22

https://education.ya
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¢BOOOIHO
OTIepPHPOBATH
TIOHSTHSIMH:
rpaduxu
TPUTOHOMETP
UYECKUX
GhyHKIUH.
OCYILIECTBIISATh
oTOOp KOpHEH
MpH  PEIICHUN
TPUTOHOMETPH
YEeCKOro
YpaBHEHHS;
¢BOOOIHO
OTIepPHPOBATH
HOHSATHEM
TPUTOHOMET

-Pemenne yueOHbIX
U TIPaKTHKO-
OPHEHTUPOBAHHBIX
3ajay;
-KonTtposnbHeie
paboThl
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HYECKOe
HEPABEHCTBO,
HPUMCHSITh
HEO0OXOANMBI
e hopMYJIBI
JUTSL PEIICHUS
OCHOBHBIX
THUIIOB
TPUTOHOMET]
MYECKUX
HEPABCHCTB

TlocneqoBaTenbLHOCTH U
MPOTPECCUU

10

cBOOOHO
OTIepUPOBATH
MOHATHIMH:
MOCJICAOBATE
JBHOCTb,
CITOCOOBI
3aaHus
IOCJIeIOBATE
JIHOCTEH,
MOHOTOHHBIE
"
OTpaHHYEHH
BIC
IOCIIEI0BATE
JBHOCTH,
IMOHMMATh
OCHOBEI
3apOXKIACHUS

-Pemenue yueOHbIX
U IIPAKTHKO-
OpPUEHTHUPOBAHHBIX
3a1ad4;
-KonTpoapHbIE
paboThI




HenpepriBHble QyHKIUY.
IIpounsBoaHas

20

MaTeMaTH4eC
KOr'o aHajau3a
KaK aHaJIn3a
OECKOHEYHO
MaJIbIX

Hcnons3oBats
IPOM3BOJIHYIO
IS
UCCJIEJIOBAHUS
¢yHKIMKM  Ha
MOHOTOHHOCTb
U
IKCTPEMYMBI;
HAXO/UTh
HauOoJsbIIee U
HalMEHbIIIee
3HAYCHUS
byHKIIIT
HEIPEPBIBHON
Ha OTPE3KE;
HCI0JIb30BATh
IPOU3BOIHYIO
ISt
HaXOXKJICHUS
HaWIy4Iero
pelieHus B
HPUKJIAIHBIX,
B TOM 4YHUCIE
COLIMAJILHO-
9KOHOMHUYECKU
X, 3a/a4ax,

-Pemenue yaeOHbIX
U TIPAKTHKO-
OPHEHTUPOBAHHBIX
3ajay;
-KonTpoapHbIe
paboThI




I
ornpezeneHus
CKOpPOCTH U
YCKOPEHUs
mporecca,
3a/1aHHOTO
hopmyoit
WIN
rpaduKom;
UCIIOJIb30BATh
MIPOU3BOIHYIO
JUIs
UCCIICIOBAHHUS
¢byHKIIMUM  Ha
MOHOTOHHOCTh
u
9KCTPEMYMBI;
HaXOHTh
HauOobIee U
HaMMEHBIIIEe
3HAYCHUS
GbyHKIIIN
HEIIPEPBIBHOU
Ha OTpe3Ke;
WCTIOJIH30BATh
MIPOU3BOIHYIO
TUIS
HaXO0XKJICHHSI
HaAWITy4IIIero
pereHus B
MPUKJIAIHBIX,




B TOM 4YHUCIE
COLIMAIBHO-
9KOHOMHUYECKHU
X, 3aayax,
I
OTIpeIeIICHUS
CKOpOCTH U
YCKOPEHUs
nporiecca,
3aJJaHHOTO
hopmynoit
WIN
rpaduKom;

[ToBTOpeHue, 06001IeHNE,
cHUCTEMaTHU3alMsl 3HAHUI

UMETh
MIpEACTaBICHU
e 0
MaTeMaTHUYECK
oM
MOJEIMPOBAH
uu Ha
npumepe
COCTaBJICHUS
nuddepenmma
JBHBIX
YPaBHEHUU;
pemaThb
MIPUKJIaIHbIE
3aa4, B TOM
YUCIIE
COLIMAIILHO-

-Pemenne yueOHbIX
U TIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3ajady;
-KonTpoapHbIe
paboThI;

-Pemenne 3ananue
B ¢opmare EI'D.




OBIIEE KOJIMYECTBO YACOB I10

YKOHOMHUYECKO
ro u
(buzmgeckoro
Xapakrepa,
CpeacTBaMu
MaTeMaTHYECK
Or0 aHau3a.

136 10 0
[TPOIT'PAMME
11 KJIACC
KosnyecTBO 4acoB Cnucok Crnioco6
DJIeKTPOHHbIE
MpaxkTn HUTOTOBBIX OLIEHKHU
Ne HaumenoBaHue pa3ieioB U TeM Konrpo (undposbie)
YecKue TJTAHUPYEMBIX HUTOTOBBIX
n/m NporpamMmel Bcero JIbHBIE o0pa3oBaTejibHbIE
padoThI pe3yJIbTaTOB C TUTAHUPYEMBbI
padoThI pecypchl
yKa3aHUE 3TaroB X
dbopmupoBaHUs pe3yJIbTaTOB
HUCIOJIB30B Pemenue
aTh y4eOHBIX U
IPOU3BOTHYIO TpaKTHKO-
OpUEHTUPOBA
JTs
HHBIX 3a]1a4;
" P . HUCCIIENOBAHUS
ccienoBanue GpyHKIHIA C -
. 22 1 https://resh.edu.ru/ HKIUU Ha
MOMOIIHIO TTPOU3BOIHON p bymxn KoHnTponpHbI
MOHOTOHHOCTb M ¢ paGOTEL;
9KCTPECMYMBI, -Pemmienue
HaXOOUTh 3a/IaHUE B
Hanbonbiiee u  (popmare
EID.

HanMCHBIICC




3HAYECHUS
byHKIIUN
HEINIPEPBIBHOM
Ha OTpE3KE;
HCIIOJIb30B
aTh
IIPOU3BOHYIO
IS
HaXO0XJEHUS
HaWJIy4lIero
peuieHus B
NPUKIATHBIX, B
TOM quclie
COLIMAJIBHO-
SKOHOMHUYECKUX,
3a/avax, TUISt
onpeaeneHus
CKOPOCTHU u
YCKOPEHUS
npolecca,
3aJIaHHOTO
dbopmysoil  uIm
rpadukom;

[lepBooOpa3Has 1 UHTETpa

12

https://resh.edu.ru/

CBOOOTHO
OIEePUPOBATH
TOHATUIMMU:

Pemenue
y4eOHBIX 1
IIPaKTHUKO-




nepBooOpa3Has,  OPHCHTHPOBa

OITPEICIIEHHBIN HHBIX 3a/a4;
HHTETrpal, -
HAXOIUTh KoHTpoabHbI
€ paboThI;

nepBOOOpa3HbIE Pewtenme
QJICMCHTAPHBIX sajaHue B
byHKumi U popmare
BBIYUCIIATH ErD.
HHTCTpPal 1o
bopmyiie
Herorona-
JleiiOHua;

HAaXOIWUTh
IO IH

IJIOCKUX  (PUTYP
U 00BEMEI TEJI C
IIOMOIIbIO
HMHTErpala;
HMETh
[PEJICTABIICHUE
0
MaTeMaTHUYECKO
M
MOJEIUPOBAHNU
Ha IpUMEPE
COCTaBJICHUS
nuddepenuuans




I'paduxu TpuroHomMeTpuUecKux
¢byHkuil. TpuroHoMeTp bUYeCKHe
HEPABEHCTBA

14

https://resh.edu.ru/

HBIX YpaBHEHUM;

CBOOOIHO
OTIEpUPOBATH
MOHSTUSIMU:
TPUTOHOMETPUY
eckas
OKPYXXHOCTH,
oTpe/ieNICHUE
TPUTOHOMETPUY
eCKUX (PyHKIMI
YHCIIOBOTO
apryMeHTa;
pemarhb
TPUTOHOMETPHUY
eCKHue
HEPaBEHCTBA,
coJieprKaIue
MOIYJTH u
napameTphl;
PUMEHSTH
rpaduueckue
METO/IbI TUTST
HEpPaBEHCTB, a
TaKkke 3a7ad C
napameTpamu;

Pewenne
y4eOHBIX 1
MPAKTHKO-
OpUEHTUPOBA
HHBIX 337a4;
KonTtponbHbI
€ paboTHI;
-Pemenne
3a/laHue B
dhopmate
EID.




HppanmonanbsHeie,
MOKa3aTeNIbHbIE U
JorapuMuuecKre HepaBeHCTBA

KommnnexcHble unciia

24

10

https://resh.edu.ru/

https://education.ya

ndex.ru/home/

CBOOOJTHO
OIIepUPOBATH
MMOHATUSIMU:
HUPPAMOHATHLHBI
e,
[IOKAa3aTeIbHbIE

norapugmMuyeck
e HEPaBEHCTBA,
HAXOIUTh 170
perieHus C
MTOMOIIIBIO
PaBHOCHIIBHBIX
MePEXO0I0B;
CBOOOJTHO
OTIepUPOBATH
TOHSITHSIMH
KOMILJIEKCHOE
YHCIIO U
MHOECTBO
KOMIUIEKCHBIX
YHCElI,
MIPEICTABIISATh
KOMIIJICKCHBIC
qrclia B
anredpandecko

Pemenue
y4eOHBIX 1
MPAKTHKO-
OpUEHTUPOBA
HHBIX 3a]1a4;
KonTpoJsbHbI
€ paboTHI;
-Pemenne
3a/laHue B
dhopmate
EID.

Pemenue
yu4eOHBIX U
TIPAKTHUKO-
OPUEHTHUPOBA
HHBIX 33/1a4;
KoHTpoibHbI
€ paboThI;
-Pemenne
3a/laHue B
dbopmare
EID.




U
TPUTOHOMETPH
4eckoi opme,
BBITIOJTHSTh
apudmerrnyeck
We OTeparyu ¢
HUMU U
n300paxkaTh Ha

Harypanbnsle u niensie yucna

10

https://education.ya

ndex.ru/home/

KOOpJIUHATHOM
IIOCKOCTH
CBOOOIHO Pemenve
onepupoBaTh y4eOHBIX U
MOHATHUSIMH IPAKTHKO-
OpUEHTUPOBA

HaTypaJbHOE U
LEJI0e  YUCIIO,
MHOKECTBA
HaTypaJlbHbIX U
LENbIX  YHCEl,
HCIIOJIb30BaTh
MIPU3HAKU
JNETUMOCTH
LENbIX  YHCEl,
HOJI wm HOK
HaTypaJbHbIX
qucen TUISt
pemeHns 3aznad,

HHBIX 33]1a4;
KoHTponbHbI
€ padoTHI;
-Pemenne
3a/laHue B
dbopmarte
EID.




IIPUMCHATD

AJIrOPpUTM
EBxnmnpa;
CBOOOJTHO Pemenne
OIepUpOBaTh YHEOHBIX U
HOHATUSMU: TpaKTHKO-
OpPUEHTUPOBA
CHUCTEMAa u
HHBIX 3a]1a4;
COBOKYIIHOCTB
ypaBHCHUH 1 Konrponbus
HEPaBEHCTB, e paGoThL;
PaBHOCHIIBHBIC -Pemenue
CHUCTCMbI N | 3aJaHuC B
CHCTEMBI- opmare
CIIeICTBHS, EI'D.
CucteMbl pallMOHAIBHBIX, )
https://education.ya HaXOJIUThb
UppalMOHATIBHBIX MTOKAa3aTeIbHbBIX 12
. ndex.ru/home/ pelienus
U JIorapu(pMUYECKUX YpaBHEHHI
CUCTEMBI )54
COBOKYITHOCTEM
panoOHaJIbHEBIX,
HppaliOHaIbHBI
X’
IMOKa3aTEJIbHBIX
U
JorapupMuuecKk

X YpaBHECHUH U
HEPABEHCTB;




3aauu ¢ napaMeTpamu

[ToBTOpeHnue, 060061ICHNE,
cUCTeMaTH3aIus 3HaHui

16

16

pemarthb
palrrioHaIbHbIC,
HUPPAMOHATLHBI
e,
MoKa3aTesbHbIC,
JorapupmMuyeck
ue u
TPUTOHOMETPHY
eCKHue
ypaBHEHUS u
HEPaBEHCTBA,
coJieprKaliue
MOIYJTH u
napameTpFhl;
MIPUMEHSTh
rpaduueckue
METO/IBI TUTST
pereHus

YpaBHEHUI "
HEpPAaBEHCTB, a
TAaK)Ke 3a7a4 C
rapaMeTpam

MOJICIIUPOB
aTh  peaJbHbIE
CUTYaINH Ha
SI3bIKE  areOphl,

Pemenue
y4eOHBIX 1
MPAKTHKO-
OpUEHTUPOBA
HHBIX 3a7a4;
KontponbHsl
€ paboTHI;
-Pemenne
3aJaHHe B
dhopmate
EID.

Pemenue
y4eOHBIX U
PaKTUKO-
OPHCHTHUPOBA




COCTaBIIAATh
BBIPAXKEHUS,
YpaBHEHHS,
HEpPAaBEHCTBA U
WX CHCTEMBI IO
YCJIOBHIO
3a7a4H,
HCCIIEI0OBATD
ITIOCTPOCHHBIE
MOJEIN c
HCIIOJIb30BaHUE
M arnrapara
anreopsl,
WHTEPIPETUPOBA
Th TOJIYYECHHBIN
pe3yabTar.

HHBIX 3a7a4;
KoHTposbHbI
€ paboTHI;
-Pemenue
3a/1aHKE B
dhopmare
EID

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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I'EOMETPUSAA. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB Cnucok Crnioco6
IeKTpOHHbIE HUTOTOBBIX OIICHKH
Ne HaumeHoBaHue pa3jiesioB U TeM Konrpo IpaxTn (undposbie)
yecKHne TUTAHUPYEMBIX HUTOTOBBIX
n/m NporpamMmsbl Bcero JIbHbIE o0pa3oBaTejibHbIE
paGoTsI PE3YJIBTATOB C TUTAHUPYEMBI
padoThbI pecypcsl
yKa3aHHE ITAIOB X
(dbopMupOBaHUS pe3yabTaTOB
. cBoOoqHo ~ Pemienue
OIIEPHPOBATH YIeOHBIX 1
OCHOBHBIMH TpaKTHKO-
OpUEHTUPOBA
INOHATUAMU
HHBIX 3a]1a4;
CTEPEOMETPHH
fipn - peLICHUH KoHTpoibHbI
3ana4q 1 ¢ paboTsl;
IIPOBCIACHUH -Pemenne
MAaTCMAaTHYCCK 3alaHUC B
Beenenue B crepeomMeTpuro 23 1 https://resh.edu.ru/
UX dbopmare
paccyxmennit;  ELO
o MIPUMEHAT
b aKCHUOMBI

CTEPEOMETPUU U
CICACTBUS W3
HUX npH
pelieHuu
r€OMETPUYECKH




B3anMHOE pacniosiokeHue npsmMbIX
B IIPOCTPAHCTBE

[TapaeabHOCTB IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE

https://resh.edu.ru/

https://resh.edu.ru/

X 3a1a4,

e KIaccudpu

IUPOBATh
B3aMHOC
pacmnoyIOKeHUE
PSIMBIX B
MPOCTPAHCTBE,
IUIOCKOCTEH B
IIPOCTPAHCTBE,
PSIMBIX n

IJIOCKOCTEH B
IIPOCTPAHCTRBE;

e  CBOOOJIHO
OIeprUpOBaTh
OCHOBHBIMU
MOHSATUSIMU
napajieIbHbIX
PSIMBIX B
MPOCTPAHCTBE
peleHnun
3aaad u
MIPOBEICHUN
MaTeMaTHYECK
170'¢
pacCyKJIeHUN;

Pewenne
y4eOHBIX 1
MIPaKTUKO-
OpUEHTHPOBA
HHBIX 33/1a4;
KonTposbhbI
€ paboTHI;
-Pemenne
3a/1aHUE B
dhopmate
EI'D

Pemenue
yu4eOHBIX U
TIPAKTHUKO-
OpPHEHTHPOBA
HHBIX 33]1a4;
KoHTpoibHbI
€ paboThI;
-Pemenne
3a/laHue B
¢dopmare
EI'D




MPUMEHSTH
aKCUOMBI U
TEOPEMBI
napajjieIbHOC
TH TIpH
penieHuun
r€OMETPUYECK
uX 3a/1a4;

[TeprieHAUKYIAPHOCTD MPSIMBIX U
IUIOCKOCTEN B POCTPAHCTBE

25

https://resh.edu.ru/

e  CBOOOJHO
OTICpUPOBATh
OCHOBHBIMU
MIOHATUSIMH
TIePICHIUKY IS
PHOCTH
IPSIMBIX B
MIPOCTPAHCTBE
pelIeHuH

3aJa4d u

IIPOBEIECHUN
MaTeMaTHYECK
ux
pacCyXIeHNN;
MIPUMEHSTh
AKCUOMBI U
TEOPEMBI
IIEPIICHIUKYJIS

Pemenue
y4eOHBIX U
MPaKTUKO-
OpUEHTHUPOBA
HHBIX 33/1a4;
KoHTponbHbI
€ paboThI;
-Pemenne
3a/laHue B
dhopmate
EID




PHOCTH TIpU

peIIeHUH
T€OMETPUIECKU
X 3aJ]1ad4,
CBOOOIHO Pemenue
ONEepUpPOBATh Y4EOHBIX 1
IMIPaKTHUKO-
MTOHSTHSIMH,
OpPUEHTHUPOBA

CBJ3aHHBIMU C

HHBIX 3aJa4,

) yriiamy B }
v 16 https://education.ya IDOCTDAHCTES "
TJIBI U PACCTOSTHHS : HTPOJILHBI
P ndex.ru/home/ pocip OHTPOI
MEXIY € paboThI;
MPSMBIMU B -Pewenue
3ajJlaHue B
MPOCTPAHCTBE,
. Gopmare
MEKIY IPAMOM  prory
" IIJIOCKOCTBIO
e CBOOOIHO Pemenue
OIEpPHPOBATh Y4€OHBIX 1
TOHSITHSIMH, TpaKTHKo-
OpPHEHTHPOBA
CBSI3aHHBIMU C
HHBIX 33]1a4;
. MHOT'OTPaHHUK
M 7 https://education.ya -
HOTOTPaHHUKHU amu,
P ndex.ru/home/ > KonTtponpHbI
* CBODOOIHO ¢ paGoTs:;
paciio3HaBaTb -Pemmrengue
OCHOBHBIC 3aaHUE B
BUJIBI opmare
EI'D

MHOTI'OTPaHHUK




BexTops!l B mpocTpaHcTBE

12

https://education.ya
ndex.ru/home/

oB  (mmpusma,
nupamMuiaa,
PSIMOYTOJIEH
19171
napaiyIeIIeTIHII
en, Ky0);

e Kjaccudpu
ITUPOBATH
MHOTOTPaHHHUK
", BBIOUpAs
OCHOBaHUS JIJIs
KJ1accuduKaiu
u;
e CBOOOJHO
OTIepUPOBATh
MOHATHSIMH,
CBSI3aHHBIMHU C
CECUCHUEM
MHOTOTPaHHHUK
OB
MJI0CKOCTHIO;

e  CBOOOJHO
OIepUPOBAThH
[IOHSTHSIMH,
COOTBETCTBYIOIIL
UMHU BEKTOpaM U

Pemenue
y4eOHBIX U
NPaKTUKO-
OpPHECHTHUPOBA
HHBIX 33]1a4;




KOOpJIUHaTaM B
MIPOCTPAHCTRBE;

e  BBIIIOJHAT
b JIEUCTBUSA HAL
BEKTOpPaMU;

e  pemarh
3a7a4u Ha
JIOKa3aTeIbCTBO
MaTeMaTHYECKH
X OTHOIICHHUU M
HaX0KJICHUEC
F€OMETPUUECKHU
X BEJIMYUH,
MIPUMEHSS
U3BECTHBIC
METO/IbI npu
pelIeHun
MaTeMaTHYECKHU
X 3aj1a4
MOBBIIICHHOTO U
BBICOKOT'O
YPOBHSI
CJIOKHOCTH,

KonTposbhbl
€ paboTHI;
-Pemenue
3a/laHue B
dhopmare
EID

[ToBTOpeHnue, 06001IeHNE U
crucTemMaTu3alus 3HaHUI

IIPUMCHATD
IMOJIYYCHHEIC
3HaHUA Ha

Pemenue
y4eOHBIX 1
IIPaKTHUKO-




MpaKTUKE:
CpaBHUBATb U
aHAJTM3UPOBATH
peanbHbIC
CUTYaIWH,
MPUMEHSTh
U3Y4YCHHBIC
MTOHSTHUS B
mporiecce
MOMCKa
perieHus
MaTeMaTU4YeCK
u
chopmynupoBa
HHOU
pPOOJIEMBI,
MOJCIIUPOBATh
peanbHbIC
CUTyalli  Ha
SI3BIKE
TC€OMETPHH,
HCCIIEIOBATh
MTOCTPOEHHBIC
MOJENH C
HCITOJIh30BaHUE
M
reOMETPUYECKU

OpUEHTUPOBA
HHBIX 3a7a4;
KonTposbhbl
€ pa0boTHI;
-Pemenne
3a/1aHKE B
(dhopmate
EID




X TOHATHH WU
TEOpEM,
amnrmapara
anreopsl,
pemathb
MPAKTUYECKUE
3aJ1a4y,
CBSA3aHHBIE C
HaXO0KJICHHEM
r€OMETPUYECKH
X BEJINYMH;
HMETh
Mpe/ICTaBICHUS
00 OCHOBHBIX
JTamnax
pa3BUTHUS
r€OMETPUU KaK
COCTaBHOM
JacTH
byHnameHTa
pa3BUTHS
TEXHOJOT U

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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11 KIIACC

Ne i/

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

AHanuTHueckas reoMeTpust

KoanuecTBo 4acoB

Kontpo
Bcero JIbHbIE
padoThI
15 1

paxkTn
yecKkHne
padoThI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

https://resh.edu.ru/

Crmcok
HUTOI'OBBIX
TJTAHUPYEMBIX
pe3yJIbTaTOB C
YKa3aHHE 3TANoOB
(hopmupoBanws
. MPUMEHST

b
F€OMETPUYECK
ue (akTel s
pelieHus
CTEpEOMETPUY
€CKHUX  3ajady,
MIPEATNOIarar
X
HECKOJILKO
[IaroB
peLIEHHUs, €CIIn
YCIOBHUS
MIPUMEHCHUS
3aJ1aHbI B
SIBHOM u
HESIBHOM
dopwme;

. peuarb

3aJa4uu Ha

Cnocob
OIICHKU
HUTOTOBBIX
IUTAHUPYEMBI
X
pe3yIbTaToB

Pemenue
yueOHBIX U
PaKTUKO-
OpUEHTHUPOBA
HHBIX 33/1a4;
KonTposbhbI
€ paboThI;
-Pemenne
3a/1aHUE B
¢dopmare
EID




JI0Ka3aTeJILCTB
0
MaTeMaTHYECK
UX OTHOIICHUH
U HaxXxO0KICHHUE
reOMETPUUECK
WX BEJIMYMH;

. MPUMEHST
b
IIPOrpaMMHBbIE
cpencTaa u
AJIEKTPOHHO-
KOMMYHHKAIIN
OHHBIC
CHUCTEMBbI TIpH
peeHuun
CTEpEOMETPUY
CCKHUX 3a/au;

[ToBTOpenwue, 0600IIEHNE 1
crUcTeMaTu3alus 3HaHUI

15

https://resh.edu.ru/

- IPUMEHSTh
MOJTyYEHHbIC
3HAHUS Ha
MPaKTHUKE:
CpaBHHBATb,
aHaJIM3UPOBATh
U OLICHUBaTh
peanbHbIe

Pemenne
y4eOHBIX 1
MIPaKTUKO-
OpUEHTUPOBA
HHBIX 33]a4;
KoHTpoibHbI
€ paboThI;




CUTYaIlUH,
MIPUMEHATH
W3YUYCHHbIC
TTOHSATHS,
TEOPEMBI,
CBOMCTBA B
npolecce
ITOMCKa
pelieHust
MaTeMaTUYECK
u
chopmynupoBa
HHOU
npoOIeMBl,
MO/JIEJIUPOBAThH
pealibHbIE
CUTyallud Ha
SI3BIKE
reoMeTpuH,
HCCJICIOBATh
MIOCTPOCHHBIE
MOICIIH c
HCIIOJIb30BaHU
eM
reOMETPUUECK
UX TIOHSITHH U
TEOpEM,

-Pemenne
3a/laHue B
dhopmare
EI'D




O0bEM MHOTOTpaHHUKA

17

https://resh.edu.ru/

amnmapara
anreopsl,
pemarthb
MIPAKTUIECKUC
3a/a4d,
CBSI3aHHBIE  C
HAXOXKJIEHUEM
TCOMETPUYECK
WX BEJIMYNH

) BBIYUCIIATD
BEJTUYUHBI
DJIEMEHTOB
MHOTOI'PaHHHK
OB 00BEMBI U
TUIOLIAAM
MTOBEPXHOCTEN
MHOTOI'PaHHHK
OB u
reOMETPUYECK
ux Tel ¢
PUMEHEHUEM
dopmyur;

) BBIYHUCIISATD
COOTHOUICHUS
MEXIY
IUIOLIAASIMU

Pemenue
y4eOHBIX U
MPaKTUKO-
OpUEHTHUPOBA
HHBIX 33/1a4;
KoHTponbHbI
€ paboThI;
-Pemenne
3a/1aHUE B
dbopmate
EID




ITOBEPXHOCTEN
n  oOpEMamu
IT0JIOOHBIX TEI;

Tena BpareHus

24

https://resh.edu.ru/

. CBOOOTHO
OTIEPUPOBATH
ITOHSTHSIMH,
CBSA3aHHBIMU C
AJTHHIPUICCK
oH,
KOHUYECKON U
chepuueckoit
TTOBEPXHOCTSIM
U, OOBICHITH
CITOCOOBI
TTOJTYYCHHUS;

. OTICPUPOB
aTh
MIOHATHUSIMH,
CBS3aHHBIMH C
TeJIaMHU
BpaICHUSI:
IIAJTAHIPOM,
KOHYCOM,
chepoii u
1apom;

. pacrio3HaB

Pemenue
y4eOHBIX U
MPaKTHUKO-
OpUEHTHPOBA
HHBIX 33/1a4;
KonTposbhbI
€ paboThI;
-Pemenne
3a/laHue B
¢dopmare
EI'D




[Tmoniaam moBEpXHOCTH U
00BEMBI KPYTIIBIX TET

https://education.ya
ndex.ru/home/

aTh Tena
BpalleHus
(TuauHAp,
KOHyC, cdepa
U map) "

OOBSICHATH
CITOCOOBI
TIOJTYICHUS TETT
BpAaIICHMS;

e  Kiaccuu
IIUPOBAThH
B3aMMHOC
pacroyIoKeHue
chepsl u
IJIOCKOCTH;

- BBIYHCIIATH
BEJTUYHUHBI
9JIEMEHTOB TEII
BpaIleHHUs,
00BEMEI 51
IIOIIAIN
ITOBEPXHOCTEN
TeJl BpaIlCHUs,
reOMETPHUUIECK

nx TCII C
IIPUMCHCHUEM

Pemenue
yueOHBIX U
MPaKTUKO-
OPUEHTHPOBA
HHBIX 33724,
KonTtponbHbI
€ paboThI;
-Pemenne
3a/1aHUE B
¢dopmare
EI'D




JBrxeHus

https://education.ya

ndex.ru/home/

bopmyur;

e  CcBOOOIHO
OTNIEPUPOBATH
MIOHSITUSIMH,
CBSI3aHHBIMHU C
JIBIOKEHHEM B
MPOCTPAHCTBE,
3HATh
CBOMCTBA
JIBUOKCHUM;
BBITIOJIHSTH
U300paxeHus
MHOTOIPaHHUK
OB U TeJ
BpAILICHUS TTPU
NapajyIeTIbHOM
MEpEeHoCe,
LHEHTPaJIbHOU
CUMMETPHH,
3€pKaJIbHON
CHUMMETpUH,
Py MOBOPOTE
BOKpYT
IIPsMOH,
npeodpa3oBaH

Pewenne
y4eOHBIX 1
MPAKTHKO-
OpUEHTUPOBA
HHBIX 337a4;
KonTposbHbI
€ paboTHI;
-Pemenne
3a/laHue B
dhopmate
EID




1Sl I0100HS;

[ToBTOpenue, o6odIIeHNE 1
crucTeMaTu3alys 3HaHUI

17

https://education.ya
ndex.ru/home/

e  TIPUMEHSAT
b TIOJyYCHHBIE
3HAHUS Ha
MpaKTUKeE:
CpPaBHUBATb,
aHAJTM3UPOBATh
U OIICHUBATh
peanbHbIe
CUTYaIIlWH,
MPUMEHSTH
U3YYCHHBIC
MTOHSATHS,
TEOPEMBI,
CBOMCTBa B
npoiecce
TIOWCKa
perieHus
MaTeMaTU4YeCK
u
chopMynupoBa
HHOM
poOIeMBI,
MOJICTUPOBATH
peanbHbIe
CUTyallUM  Ha

Pewenne
y4eOHBIX U
MPAKTUKO-
OPUEHTHPOBA
HHBIX 3a7a4;
KonTposbhbl
€ paboTHI;
-Pemenne
3a/1aHKE B
(dhopmare
EID




SI3BIKE
reOMETpPHH,
HCCJICIOBATh
MIOCTPOCHHBIE
MOJCITH c
HCIIOJIb30BaHHU
eM
reOMETPUYECK
UX TIOHITHU U
TEOpEM,
arnmapara
anreopsl,
pemarb
MPAKTUYECKUE
3aJa4M,
CBS3aHHBIC C
HaXO0KJICHUEM
reoOMEeTPUYECK
X BEJIWYUH.
. NMETH
Mpe/ICTaBICHUS
00  OCHOBHBIX
JTarax
pa3BUTHS
reOMETPUM  KakK
COCTaBHOM
4acTH




dbyHIaMeHTa
pa3BUTHS
TEXHOJIOTUH.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. OI.A. Anumos, FO.M.Komnarun, M.B. Tkauéra, H.E. ®énoposa, M.H.
[labynuH. Marematuka: anredpa u Hauajga MaTEMaTHYECKOTO aHAJIN3a,
reometpus. 10-11 knacc. M-«IIpocBemienuey, 2023. ba3oBblii 1 yriryOaeHHbBIN
YPOBEHb.

2. JI.C. Aranacss, B.®. byry3os, C.B. Kagomues, JI.C. Kucenesa, 2.1
[To3usk. ['eomerpus. M-«llIpocBenienne», 2023.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. la6ynun M.U., Tkauéra M.B, ®énoposa H.E. AnreOpa u Hauana aHaiausza.
HNunaktudeckue matepuansl. 10 kinacc. ba3oBblil 1 yriyOJleHHBIA YPOBEHD.

2. TkauéBa M.B, ®énoposa H.E. Anre6pa u Hauana ananuza. Tematuueckue
tecThl. 10 knacc. ba3zoBblil 1 yriryOJIeHHBIN YPOBEHb.

3. [llabynun M.U., TkauéBa M.B, ®&énoposa H.E. Anre6pa u Hauana aHaiusza.
Hunaktuyeckue Marepuansl. 11 kimacc. ba3oBblil U yriyOiaeHHBIN YPOBEHbD.

4. Tkauéra M.B, ®énopoa H.E. Anre6pa u Hayana aHanu3a. TemMatudeckue

TecThl. 11 kimacc. ba3oBeliil 1 yriyOJIeHHBIN YPOBEHb.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1.Poccuiickas anekTpoHHas mkoia. https://resh.edu.ru/.

2.«Sunekc. Yuebnuk» https://education.yandex.ru/home/
3.®oxkcdopn https://foxford.ru/about

4.«Cupuyc. Onnaitny . https://edu.sirius.online
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