


HHOACHUTEJBHASA 3AIINCKA

VYueOHblii Kypc «Anredpa U Hayana MaTeMaTUYECKOTo aHallM3a» SIBISETCS OJAHUM W3
HamOosee 3HAUMMBIX B MpPOrpaMMe CpeaHEero oOIiero oOpa3oBaHusi, MOCKOJIBKY, C OJHOM
CTOPOHBI, OH OOecrHeunBacT MHCTPYMEHTAIbHYIO 0a3zy /Jid W3Y4YeHHUs BCEX ECTECTBEHHO-
HAy4YHBIX KypCOB, a C JIpyroil CTOpoHbI, (POPMHUPYET JOTUYECKOE U aOCTPAKTHOE MBIIUICHHE
oOydJaronuxcsi Ha ypoBHE, HEOOXOMMMOM TSI OCBOSHHUS WH(GOPMATHKH, OOIIECCTBO3HAHUS,
UCTOPUH, CIOBECHOCTH M JPYTrUX JUCHUIUIMH. B pamkax maHHOrO y4yeOHOro Kypca
oOyJaromuecs: OBJAJCBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas
(dbopMyIUpyeT CBOM AOCTHKEHUS B MaTeMaThuueckoi popme.

VY4eOHblll Kypc anreOpbl U Hayal MaTEMaTUYECKOTO aHAlM3a 3aKJIaJIbIBA€T OCHOBY IS
YCIEUIHOTO OBJAJCHUA 3aKOHaMU (U3UKH, XUMHUH, OHOJIOTHMH, TOHUMAHHUS OCHOBHBIX
TEHACHIIMNA Pa3BUTHS SKOHOMHMKH M OOIIECTBEHHOM >KM3HH, MO3BOJSET OPHUEHTUPOBATHCS B
COBPEMEHHBIX IU(GPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTUSX, YBEPEHHO HCIOJIb30BaTh MX IS
JalbHENIIero o0pa3oBaHUSI M B IIOBCEJHEBHOM u3HU. B TO ke BpeMs oOBIajecHUE
aOCTpakTHBIMM M JIOTMYECKH CTPOTUMH KOHCTPYKIMSMHU anreOpsl W MaTeMaTH4eCKOTo
aHalM3a pa3BUBAaCT YMEHHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH WCTHHHOCTD,
J0Ka3bIBaTh YTBEPKIACHHS C MOMOIIBI0 MHAYKIIUNA U PACCyXKIaTh NEAYKTHUBHO, UCIIOIH30BAThH
00001IeHNEe U KOHKpETH3alnio, a0CTparupoBaHUE W AHAJIOTHUIO, (OpPMHUpPYET KpeaTHMBHOE U
KPUTUYECKOE MBIIIUICHHUE.

B xonme m3yuenus yueOHOTO Kypca «Ajiredpa M Haudajga MaTeMaTHYECKOTO aHaIN3a
oOyJaromuecs: MOJy4YaroT HOBBIA OMBIT PEUICHUS MPUKIAJHBIX 3a7ad, CaMOCTOSTEIHHOTO
MOCTPOEHHUSI MATEeMaTHYECKUX MOJIENIeH pealbHBIX CUTYyalluil, HHTEPHpPETAlUd MOTy4YEeHHBIX
pellIeHUH, 3HAKOMATCS ¢ IPUMEpaMH MaTeMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJAIONTUMHUCS MAaTEMAaTUUYECKIUMH OTKPBITUSIMU U UX aBTOPAMHU.

YueOHbiii kKypc 00s1alaeT 3HAYUTEIbHBIM BOCHUTATEIBHBIM MMOTEHIIMAIOM, KOTOPBII
peain3yeTcsl Kak 4epe3 y4eOHbBI MaTepHuall, CIoCOOCTBYIOMMKA (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaK U 4Yepe3 chnenupuky ydeOHOW JesATeNbHOCTH, TpeOyromei
MPOJIOJDKATETILHON  KOHIIEHTPAIIMM  BHUMAHUS, CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH H
OTBETCTBEHHOCTH 3 MOJIYYCHHBIN pe3yNbTarT.

B ocHoBe Metonmuku oOydeHus anreOpe M HavalsaM MaTEMaTHUYECKOTO aHalln3a JICKUT
AeSITeIbHOCTHBIN MPUHITUI 00YUICHHS.

B crpykrype yudeOHOrOo Kypca «AnreOpa W Hauyajga MaTeMaTHYECKOTO aHaJIA3a»
BbIJICJICHBI CIIEAYIOLIUE COJIEP)KAaTEIbHO-METOUUECKHE JIMHUU: «Yucaa U BBIUMCICHUSDY,
«DyHKIMYU U Tpadukn», «YpaBHEHUS U HEpaBEHCTBay», «Hayana MareMaTHn4eckoro aHaimsay,
«MHOXecTBa 1 JoTHKa». Bce 0CHOBHBIE coiepKaTeIbHO-METOANYECKUE TMHUN N3YYar0TCs Ha
MNPOTSHKEHUH JIBYX JIET OOy4deHHUs Ha YPOBHE CpeAHEro o0iero oOpa3oBaHUs, €CTECTBEHHO
JIOTIOJHSISL IPYT Jpyra W TMOCTENEHHO HACHIMAsACh HOBBIMH TeMaMU U pasjaenamMu. JlaHHBIHA
y4eOHBId KypC SBISETCS HMHTEIPATUBHBIM, MOCKOJBbKY OOBEAMHAET B cebe conaeplkaHue
HECKOJIbKUX MaTeMaTHMYeCKUX JUCIUIUIMH, TaKUX Kak anredpa, TpPUTOHOMETPHS,
MaTeMaTHYeCKUN aHajn3, TEOpUs MHOXKECTB, MaTeMaTHuecKas Jiorhka u japyrue. [lo mepe
TOTO Kak oOydJaromuecs OBJaJEBalOT BCE OoJjiee MIMPOKUM MATEeMAaTHMYECKUM armnaparoMm, y
HUX TOCJIEI0BATENIbHO (POPMUPYETCS] M COBEPIICHCTBYETCSI YMEHUE CTPOUTh MAaTEMATUYECKYTO
MOJIeNIb PEaNbHON CUTyalluu, MPUMEHATb 3HAHMS, MOJYYEHHbIE NPU U3YYEHUH Y4eOHOro



Kypca, JUIsl pelIeHus] CaMOCTOATEILHO CPOPMYTUPOBAHHON MaTEMAaTHUECKOHN 3a/1a4yu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxkarenpHO-MeTOMMYECKass  JTWHUS  «Yucna W BBIYMCIICHHS»  3aBEpPIIAET
(dhopMHUpOBaHNE HABBIKOB MCITOJIH30BAHUS JIEWCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO HA4YaTO Ha
YpOBHE OCHOBHOTO 0011eT0 00pazoBanus. Ha ypoBHe cpemnero obmiero oopazoBaHus 0co0oe
BHUMaHUE yaenseTcs (GopMUpPOBAHUIO HABBIKOB PAallMOHATBHBIX BEIYUCICHHUH, BKITFOYAIONINX B
ceOst MCTIOIB30BaHUE PANTMYHBIX (DOPM 3aIlMCH YHUCIIa, YMEHHE JeNaTh MPUKUAKY, BBIIOJIHATD
NpUOMOKEHHBIE ~ BBIYHCIICHHS, OIICHWBATh  YHCJIOBBIC  BBIpAXEHUS, paboTath C
MaTeMaTHYECKUMH KOHCTAHTaMH. 3HAKOMbBIE OOYydYalOIMMUMCS MHOXKECTBA HAaTypaIbHBIX,
IEJIBIX, PAIIMOHATIBHBIX U JEHCTBUTEIBHBIX YUCEN JOMOJHSIOTCS MHOKECTBOM KOMIIJICKCHBIX
grcesl. B kakIoM U3 3TUX MHOXECTB pacCMaTPUBAIOTCS CBOHCTBEHHBIC €My CHEITUPUICCKHIC
3aJla4yM U OTICpaIliy: JeJICHUE HaIleJI0, OTICPUPOBAHNE OCTATKAMU Ha MHOKECTBE IICJIBIX YHCEl,
0COOBIC CBOMCTBA PAIIMOHAIBHBIX M UPPAIMOHATBHBIX YHCEN, apu(METHUICCKUE OTepalni, a
TaK)K€ W3BJICUYCHHE KOPHSA HATypallbHOM CTETNICHM HA MHOXECTBE KOMIUICKCHBIX YHCET.
brnaronaps mocnegoBaTeIbHOMY PACHIMPEHUIO KPyTa HCIOIb3YEMBIX YHMCEN M 3HAKOMCTBY C
BO3MOXKHOCTSIMU ~HX TPUMEHEHHUs [UIsl PEIICHHUS Pa3IMuHbIX 3a7a4  (opMUpYETCs
MPE/ACTABICHUE O €IMHCTBE MAaTEMaTUKH KaK HayKd M €€ poJId B MOCTPOCHUU MOJeENel
peasbHOro MUPA, MUPOKO UCIIOIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIIUS.

Jluans «YpaBHEHUS W HEPABCHCTBA» PEATM3YETCS HA MPOTSHKEHUU BCETO OOYUYCHHUS Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs, IMOCKOJIbKY B KaxaoMm pazzaene [Iporpammsr
MPEAYCMOTPEHO PpEIlIEHHE COOTBETCTBYIOIIMX 3a7ady. B  pesynapTaTte oOydarommecs
OBJIAJICBAIOT  PA3JMYHBIMA  METOAAMH  PCIICHUS  PAllMOHAIBHBIX, HPPAIMOHAIBHBIX,
MMOKA3aTeIbHBIX, JIOTAPU(PMUICCKAX W TPUTOHOMETPUUCCKUX YpaBHEHUH, HEPABEHCTB U
CHUCTEM, a TakkKe 3a7ad, CoJepKalux mapaMeTphl. I[loydeHHBIE YMEHHS MIUPOKO
UCIIOJIB3YIOTCSl TPU MCCIETOBAHUU (PYHKIIMI C TMOMOIIBIO MPOU3BOTHON, TPHU PpEIICHUU
NPUKIAAHBIX 3a/lad W 3a/7ad Ha HaXOXKJEHHWE HauOOJBIIUX W HAWMEHBIIUX 3HAYCHUU
¢dbynkuun. [laHHas conepskarenbHas JUHUS BKIIOYAET B ceOs Takke (OpPMHPOBAHUE YMEHUN
BBITIOJIHATH Pacd€Tsl Mo (hopmysiaM, MpeoOpa3oBaHUs PAMMOHATLHBIX, UPPAIMOHAIBHBIX H
TPUTOHOMETPUUECKUX BBIPAKEHUN, a TakKe BBIPAXKECHUH, COJEpXKAIIUX CTENEHU U
norapudmbl. braronapss u3ydeHuro anreOpanyeckoro maTepualia MPOUCXOJUT JajbHenIee
pPa3BUTHE AITOPUTMHUYECKOTO M aOCTPaAKTHOTO MBIIUICHUS OO0ydYaroImxcs, (HOpMUPYIOTCS
HABBIKH JICTYKTUBHBIX PACCYXICHHH, PaOdO0THI C CHMBOJIBHBIMH (DOpMaMH, TPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJEC PaBEHCTB W HEPAaBEHCTB. AnireOpa mpejiaraet
3¢ (PeKTUBHBIE MHCTPYMEHTHI ISl PEIICHUs] MPAKTUYECKUX M €CTeCTBEHHO-HAYYHBIX 3aj1ad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConeprxkarenbHO-MeToauYeCKast JIMHUS «DyHKIMKM U TpaUuKu» TECHO TMEPEIuieTacTcs ¢
APYTUMHU  JIMHUSAMH ~ Y9eOHOTO  Kypca, IIOCKOJbKY B KaKOM-TO CMBICIIE  3a7aéT
MOCIIE0OBATEIbHOCTh  M3YyYeHUs MaTrepuana. V3ydeHWe CTENeHHOW, MOKa3aTelbHOH,
JorapuMUUECKOd W TPUTOHOMETPUYECKUX (PYHKIMHA, WX CBOHCTB U TpaduUKoOB,
UCIIONIb30BaHNe (YHKIIMWA JJIA PEIICHUs 3a/1ad U3 JAPYTUX YYEOHBIX MPEIMETOB M peabHOMN
KU3HH TECHO CBS3aHO KaK ¢ MaTEMaTWYECKUM aHAJU30M, TaK M C PEIICHUEM ypaBHCHUHN H
HepaBeHCTB. [Ipu 3ToM OonbIIOe BHUMaHHE yAenseTcss (JOPMHUPOBAHHIO YMECHHS BBIPA)KaTh
dbopMynIamMu 3aBUCHMOCTA MEXAY PAa3IHYHBIMU BEIHMYUHAMH, HUCCIIENOBATH MOJYYCHHBIC
byHKIUM, CTpouTh HX rpaduku. Marepuan 3ToM coAepKaTeNbHOM JIMHUW HalENeH Ha



Pa3BUTHE YMEHHUUM M HABBIKOB, MTO3BOJISIOLIIMX BBIPAXKATh 3aBUCUMOCTH MEXKy BEIMYMHAMHU B
paziuuHor opme: aHATUTHYECKOH, rpaduueckoil u ciopecHoi. Ero nzyuenue crnocoOCcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTU K OOOOIIEHUI0O UM KOHKPETHU3alluH,
HCHOJIb30BAaHUIO AHAJIOTUH.

ConepxartenbHas nuHus «Hauana MareMaTu4ecKoro aHain3a MO3BOJISIET CYIIECTBEHHO
pPaCHIMPUTD KPYT KaK MaTEMaTHYECKUX, TaK U MPUKJIAJAHBIX 3a]1a4, IOCTYIHBIX 00y4YaroImuMCs,
TaK KakK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH IpadUKH CIOXKHBIX (QYHKUIUN, ONPEEIsITh
WX HauOOJBIINE W HAWMEHBINHME 3HAYEHWS, BBIYUCIATH IUIomanu (Guryp m oOBEMBI Ted,
HaXOJUTh CKOPOCTH U YCKOpEHHUs MpoileccoB. J[aHHas conaeprKaTelibHAas JIMHUS OTKPHIBACT
HOBBIE€ BO3MOHOCTH MTOCTPOCHUSI MATEMATUUECKUX MOJEIICH pealbHbIX CUTYaIlUi, TO3BOJISIET
HAaXOJIUTh HAWIYYIIEE PEIICHUE B IMPUKIAIHBIX, B TOM YHCIE COIMAJIbHO-3KOHOMHYECKUX,
3alayaXx. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTUYECKOrO0 aHaju3a CIOCOOCTBYET PAa3BUTHUIO
abCcTpakTHOTO, POPMATHLHO-IOTHYECKOTO W KPEATHBHOTO MBIIIICHUS, (DOPMHUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBJICHUS 3aKOHOB MaTEeMaTUKM B HayKe, TEXHHUKE M HCKYCCTBE.
OOyuaroiyecs y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, IOJIYYEHHBIX B XOJ€ pa3BUTHUSA
MaTeMaTUKHU KaK HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOUYECKass JUHUS «MHOXecTBa M JIOTHKAa» BKIIOYaeT B ceOs
AJIEMEHTHl TEOPUM MHOXXECTB W MATeMaTHYECKOW JIOTUKU. TeopeTHKO-MHOXKECTBEHHBIE
MPEJCTaBIICHNUS] TTPOHU3BIBAIOT BECh KYpC IIKOJHHOM MaTeMAaTHKU M MpeasiaraloT Haubosiee
YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIIONINI BCE pa3/esibl MaTeMAaTUKU U €€ TPUIOKEHHUM, OHU
CBSI3BIBAIOT Pa3HbIE MATEMaTUYECKUE AUCHUIUIMHBI M WX MPUIOKEHUS B E€OUHOE IIEJOE.
[TosTOMYy BaXXHO JaTh BO3MOXHOCTH OOy4YaroUIeMycCsi TOHUMATh TEOPETUKO-MHOXKECTBEHHBIN
SI3bIK COBPEMEHHOM MaTEMAaTUKU U UCTIOJIB30BaTh €ro JJI BRIPAXKEHUSI CBOUX MBICIEH. [pyrum
BAKHBIM MPU3HAKOM MATEMAaTUKHU KaK HAyKH CJIeyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOoCTh
00OCHOBaHUW U CJIEIOBaHHWE ONPEICIEHHBIM TMpaBWIaM IOCTPOCHHUS JIOKA3aTeNbCTB.
3HAKOMCTBO C DJIEMEHTAaMH MaTEMaTU4YECKOW JIOTMKH CIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO
MBIIIUICHUSI 00yYarOIIUXCsl, TO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUSI HA OCHOBE JIOTUUECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHHUS.

B ydeOHOM kypce «Anredpa W Hayajsa MaTeMaTHYECKOTO aHaIu3a» MPUCYTCTBYIOT
OCHOBBl ~ MAaTE€MaTUYECKOTO  MOJCJIMPOBAHUS, KOTOpPbIE TIPU3BAHBI  CIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJIEJIECH pEaNbHBIX CHUTYallMi, UCCICAOBAHMS ITUX
MoOJieJel ¢ TIOMOIIBI0 ammapaTta aiareOpbl M MaTeMaTHYEeCKOro aHaliu3a, WHTEpIpeTaluu
MOJIYYEHHBIX Pe3ybTaToB. Takue 3aJaHusl BIUIETCHbI B KAXKIBIA U3 Pa3liesioB MPOrPaMMBI,
MMOCKOJIBKY BECh MaTepua y4eOHOro Kypca IMIMPOKO UCIIOIB3YETCs IS PEIICHUS TIPUKIIATHBIX
3amau. [lpm pemieHun peadbHBIX MPAKTUYECKHX 3aJad OOydYarolmuecs pa3BUBAIOT
HaOJII0/1aTeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIb30BAThH
aHaJoruio, 0000IIaTh U KOHKPETHU3UPOBATh MpodiieMy. JlesaTenbHOCTh MO (POPMHUPOBAHUIO
HaBBIKOB DEIICHUS TPHUKIAJHBIX 3aJlad OpPraHU3yeTcss B TIPOIECCe H3YUYEHUsI BCEX TEM
y4eOHOT0 Kypca «Anrebpa n Hayajla MaTeMaTUIeCKOTO aHaTN3ay.

Ha wusydenne ydeOHOro Kypca «Anrebpa ¥ Havajla MaTEMaTHYECKOTO aHAIIA3a»
otBoauTCs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 knacce — 136 yacos (4
gyaca B HEJIEJIIO0).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Partmonanbubie uyncia. OOBIKHOBEHHBIE U JIECSITUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoanyeckue apoou. [IpuMenenne ApoOeil U TPOLEHTOB AJIA PEIICHUs PUKIAIHBIX 3a1a4
Y3 PA3JIMYHBIX OTPACIIEH 3HAHUW U PEAIIbHOM KU3HMU.

JleficTBUTEbHBIE YKCla. PalimoHanbHbIE M UPpAIlMOHANBHBIE Yucia. ApudMeTHyecKue
Omepaluu ¢ JACUCTBUTEIbHBIMA YUCIaMU. MOyllb AEHCTBUTENBHOTO YMCIA U €r0 CBOMCTBA.
[IpuOnKEHHBIE BBIUMCICHUS, NPABWIA OKPYIJEHUS, NPHUKUIKA M OLEHKAa pe3yibTaTa
BBIUYHCIICHUU.

Crenienb ¢ 1enbiM nokasareneM. bunom Hetotona. Mcnonb3oBanue noaxossiei hopmbl
3aMuCy JEUCTBUTEIBHBIX YMCEI U1l PEIICHUS TPAKTUUECKUX 3a/1a4d U MIPEACTABICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ palMOHAJIBHBIM MOKAa3aTeNeM U €€ CBOWCTBA, CTENEHb C JACHCTBUTEIBHBIM
ITOKA3aTEIIEM.

Jlorapugm ymncna. CoiicTBa orapudma. /leciTuuHble U HaTypalbHbIE JIOTapU(PMBI.

CuHyC, KOCMHYC, TAaHT€HC, KOTAaHI'€HC YMCIOBOr0 apryMeHTa. ApKCUHYC, apKKOCHHYC U
ApPKTAHT€HC YHCIIOBOI'O ApPTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHbIE NPe0Opa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHHUS U YPaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellleHEe HEPABEHCTBA.

OcCHOBHbIE METOJbl pEIICHHUA LEIbIX M JApOOHO-pAallMOHANBHBIX ypPaBHEHUH U
HEpPABEHCTB. MHOrOWIeHbl OT OJHOW NMEPEMEHHOM. /[eneHne MHOro4djieHa Ha MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousnens! ¢ uensiMu ko3gpunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIEHU U KOPHHU.

WppaunroHaneHeie  ypaBHeHUs. (OCHOBHBIE METOJbl PELICHUS HUPPALUOHAIBHBIX
YpaBHEHUM.

ITokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHbBIX YPABHEHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALUX JTOTapu(MBbI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE METOJBI pEIIEHUS JIOTapUPMUUYECKUX
YpPaBHECHUH.

OcHoBHbIEe Tpuronomerpuueckue ¢opmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX
BbIpKEHUU. Perenre TpUroHoMeTpuYeCcKuX ypaBHEHUN.

Pemenne cucreM JNHMHEHWHBIX ypaBHEHMH. MaTpuua CHUCTEMBI JIMHEMHBIX YPaBHEHHM.
Onpenenurenab MaTpUIbl 2X2, €ro T€OMETPUUYECKUM CMBIC M CBOMCTBA, BBIYMCICHHE €ro
3HAQ4YECHUS, NPUMEHEHHME OIPEACIUTENS Ul PEIICHUS CUCTEMbl JIMHEHMHBIX YPaBHEHUM.
Pemienne npuknagHbIX 3a7ad C MOMOUIBKD CUCTEMBI JIMHEMHBIX ypaBHeHuM. MccienoBanue
MMOCTPOEHHON MOJIEJIM C TIOMOIIBI0 MATPHIL U OIIPEIECITUTEIIEH.

ITocTpoeHne MaTeMaTUYECKUX MOJEJIEN PEAIbHOM CUTyalMH C MOMOIIBI0 YPaBHEHUU U
HEpaBeHCTB. [IpuMeHeHne ypaBHEHHM M HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a7ad U
3a/1ay U3 pa3au4HbIX 001acTel HAyKH U peanbHOW KU3HH.

DyHKUUM U Tpapuku



OyHK1MsA, crnocoObl 3ananug QyHkuuu. B3aumuHo oOpartnbie ¢yHkuuu. Kommosuims
dbyukiui. ['paduk pyHKIIMKM. D1eMeHTapHbIe ITpeoOpa3oBaHus rpad@uKoB PyHKITHUM.

OO6nactb onpezesieHus U MHOKeCTBO 3HaueHui pyHkiuu. Hynu gyukiuu. [pomexyTku
3HaKomnocTosiHCcTBA. YEéTHbIe U HeuéTHble QyHKIuU. [lepuonnyeckue Qpynkuuu. [IpomexyTku
MOHOTOHHOCTH (HyHKIIMU. MakcuMyMmbl 1 MUHUMYMBI (yHKIMU. Hanbomnbiiee n HauMeHblee
3HauYCHUs PYHKIUU Ha TPOMEKYTKE.

JIluneitHasi, KBaJjpaTU4HAsl U APOOHO-TMHENHHAs QYHKIUU. DJIEMEHTAPHOE MCCIIEA0OBAHKE
Y TIOCTPOEHUE MX TPaPUKOB.

Crenennast (pyHKIMs ¢ HaTypaJbHBIM U II€JbIM moka3ateneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHsS N-0i CTENeHH Kak (PYHKIIMH OOPAaTHOM CTEMEHH C HATypalbHBIM
MOKa3aTEeJIEM.

[TokazaTenbHas u norapudmuueckas GyHKIUU, X cBoiicTBa U rpaduku. Mcnoab3oBanue
rpadukoB QyHKUIMN AJIs pelIeHUs] ypaBHEHHIA.

TpuroHomerpuyeckas OKPYKHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (PYyHKUIUN
YHUCJIOBOTO apryMEHTAa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B peallbHbIX Ipoleccax M sBIeHUsIX. [paduxu
peanbHbIX 3aBUCUMOCTEHN.

Hayaja MaTeMaTH4eCKOro aHaIM3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBAaTEIILHOCTEH. MeTton
MaTeMaTUYECKOW UHAYKIMUA. MOHOTOHHBIE U OTPaHUYEHHBIE I10CIEA0BaTENbHOCTU. McTopus
BO3HUKHOBEHUSI MaTEMaTHUECKOT0 aHaJIM3a KaK aHaju3a OECKOHEYHO MaJlbIX.

Apudpmernueckass U reomerpuueckas —mporpeccuu. beckoHeyHo — yObIBaromias
reoMmerpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH r€OMETPUUECKON MPOTrPECCUU.
JIMHENHBIA W SKCHOHEHIMANbHBIM pocT. Yuciao e. dopmyna CHOXKHBIX MPOLECHTOB.
Hcnonp30Banne Mporpeccuu i peleHts pealIbHbIX 3a/1a4 IIPUKIIAJHOIO XapaKkTepa.

HemnpepoiBable ¢GyHKIMM ¥ uX CcBoMcTBAa. Touku paspbiBa. ACHUMNOTOTHI TpadUKOB
¢bynkumii. CBoiicTBa (PYHKIMI HEMPEPBIBHBIX HAa OTpe3ke. MeTo MHTEPBANIOB Uil peIIEHUs
HepaBeHCTB. [IpuMeHeHre CBOMCTB HENPEPHIBHBIX (PYHKIMHI U1l pEIISHUS 3a1a4.

[lepass u BrOpas mnpousBoAHble QYHKUMHU. OmnpeneneHue, TeOMETPUUYECKUA U
(U3UYEeCKU CMBICI TPOU3BOAHON. Y paBHEHNE KacaTeIbHON K TpauKy QyHKIIUU.

[IpousBognbie diemMeHTapHbIX  (QyHKIUNA. [Ipou3BomHAasT CyMMBbI, TNPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3UIUU (QYHKLIUH.

MHo:xecTBa U JIOTHKA

MHOXeCcTBO, oniepaluy HajJ MHOKECTBAMU U UX cBoicTBa. J(narpammel Ditnepa—BeHHa.
IIprMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapaTra sl OIMCAHMs PEAbHBIX IPOLIECCOB H
SBJICHUM, NIPU PEILICHUH 3a/1a4y U3 JPYTUX Y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIENCTBHE,
JIOKa3aTeIbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KUIIACC

Yucjaa v BLIYUCJICHUSA



Harypanbubie u ueneie uncina. [IpumeHeHHe NPU3HAKOB ACIMMOCTH LEIBIX YHUCET,
HauOobIMi o0t aenutens (namee — HOJI) u HammeHblliee oOIee KpaTHOe (nanee —
HOK), ocTaTkoB o moy:nto, anroputMa EBkiinaa a1 penieHus 3aad B LeJIbIX YUCax.

Kommnekcupie uymcna. AnrebOpanyeckas W TpUTrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO ~ YHciia. ApupMeTHYeCKHe Omepalid C  KOMIUICKCHBIMH  YHCIIaMHU.
N300pakeHre KOMIUIEKCHBIX YUCe Ha KoopAauHaTHOU 1miockoctu. dopmyna Myaspa. Kopuau
N-0l CTENMEHW M3 KOMIUIEKCHOrO 4ucia. [IpuMeHeHue KOMIUIEKCHBIX YHCENl I PEUICHUs
(bu3MYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa W COBOKYNHOCTh YPAaBHEHUHW W HEPABEHCTB. PaBHOCWIIbHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUUYECKUX YPABHEHUN C TMOMOIIBIO TPUTOHOMETPUUYECKOU
OKPYKHOCTH. Pernienne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUS TOKA3ATEIbHBIX U JOTapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIUOHATBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIICHHS CHUCTEM U  COBOKYINHOCTEH  palMOHAJIbHBIX,
UppALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(MUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpruMmeHenne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHHI0 MATEMATUYECKUX 3a1a4 U
3a/lady U3 Pa3IUYHbIX OOJacTel HayKu M PEaJbHOW >KW3HHM, WHTEPIpETalvs MOJy4YEHHBIX
pe3yJIbTaToB.

DOyHKUMU U TpaGuKHn

I'padux komnozunmu QyHkuuid. ['eoMmerpuyeckue 00pa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJIUHATHOM TTIOCKOCTH.

Tpuronomerpuueckue PyHKITUN, X CBONCTBA U TPaPUKH.

I'paduueckne meTonsl pelieHus ypaBHEHUW HM HepaBeHCTB. [ 'paduueckue MeTombl
peleHns 3a1a4 ¢ mapameTpaMu.

Ucnonb3oBanue rpadukoB (QPyHKUIMN JJIs UCCIEAOBAHUS MPOIIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT IIPH PEIICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB U PEATHHOU KU3HH.

Hauajna MaTeMaTH4eCKOro aHajan3a

[Ipumenenrne TPOM3BOJHONM K HCCIENOBaHUIO (YHKIMM Ha MOHOTOHHOCTh U
sKkcTpeMyMmbl. Haxoxaenne HanOoJbIIero 1 HAMMEHbIIEr0 3HaY€HUI HENPEePhIBHOW (QYyHKIUU
Ha OTpPE3KE.

[IpumeHeHne TPOU3ZBOAHOM JUISI HAXOXKJICHUS HAWIYYLIEro PELUICHUS B MPUKIATHBIX
3aja4yax, JJIs ONpeNeeHHs] CKOPOCTH M YCKOPEHHs Mpolecca, 3aaHHOTO (OpMYJION WM
rpagukom.

ITepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MepBooOpa3HbIX. [lepBooOpa3Hbie d7eMEHTapHBIX
¢bynkumii. [IpaBuna HaxoxAEHUS IEPBOOOPA3HBIX.

HNurerpan. I'eomeTpruyeckuii CMBICT MHTETpAJIa. BeIUnCIIEHNE ONPENeIEHHOIO UHTErpasa
o ¢opmyne HeroTona-JleiOuura.

[IpumeHenne wuHTErpajia Uil HAXOXIEHUS IUIOIIaAeH IoCcKuX Guryp U o0bEMOB
r€OMETPUYECKHUX TEJI.

[Tpumeps! pemennii quddepeHInanbHBIX ypaBHEHUH. MaTeMaTuieckoe MOIETUPOBaHNE
pealIbHBIX MPOIIECCOB C MOMOUIBIO AU PepeHInaTbHBIX YPABHEHHIA.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJII'EGPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YTJIVBJIEHHBIA YPOBEHBL) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMU OOYYaIOMIErocss Kak AakTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCHMCKOTO OOIIECTBa, MPEACTABICHUE O MATEMAaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUM, MPOLEIyp TPa’kJaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHI U APYro€), YMEHUE B3aUMOJICUCTBOBAThH C COIMAJIbHBIMA MHCTUTYTAMH B
COOTBETCTBHUH C X (YHKIHUSIMHU ¥ HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOMN Tpa)KIaHCKON MIECHTUYHOCTH, YBAXKEHUS K MPOILLIOMY
M HACTOSIIIEMY POCCHUMCKOM MaTeMaTUKH, IIEHHOCTHOE OTHOIIECHHE K JOCTHXKCHUSIM
POCCHICKMX MaTEMAaTUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, MCHOJIb30BAHUE ATHUX
JOCTUKEHUN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(pepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX IIEHHOCTEM POCCHMCKOTO Hapoaa, CchHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO IIOBEJCHMS, CBA3AHHOIO C  MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKH U JIEITEIIbHOCTHIO YYEHOTO, OCO3HAHKE JJUYHOTO BKJIA/Ia B
MOCTPOECHUE YCTONYHUBOIO OYyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE  OTHOIIEHWE K  MHPY, BKJIOYas  ACTETUKY  MaTeMaTH4YECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIIEHUM, PaACCYKIEHUN, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) puznyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHATh MAaTeMAaTHYECKHE 3HaHUS B HWHTEpecax
3I0pOBOr0 M 0€30MacHOro odpasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30POBBIO
(3mopoBoe NMUTaHUE, cOATAHCUPOBAHHBIM PEXKUM 3aHSATUN U OTIbIXa, peryiisipHas puznueckas
AKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE MPU 3AHATUIX CHOPTUBHO-03/I0POBUTEIHHOM
NEeATENIbHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HaAHUE IICHHOCTH TPYAOJII00US, HHTEpEC K pa3IndHbIM chepam
Mpo(eCCUOHATILHON NeATEIbHOCTH, CBA3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpIIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccu U pearu30BbIBATH COOCTBEHHBIC
KU3HCHHBIC TIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEH JKM3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B
pelIeHUH MPAKTUYECKUX 3a7a4 MaTEMaTUUeCKON HANPaBJICHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYpbl, TMOHUMAaHHWE BIUSHHUS COIUAIBHO-
SKOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLMAIBHOM CpeIbl, OCO3HAHUE
rJI00aJbHOIO  XapakTepa HJKOJOTMYECKMX MpoOJieM, OpHUEHTalMs Ha MpUMEHEHHE



MaTEeMaTUYECKUX 3HAHUM JJIs pelIeHus 3a/lay B 00JIaCTH OKpY>Karollel cpeibl, IUIAaHUPOBaHUE
MOCTYIIKOB M OLEHKH MUX BO3MOHBIX MOCJIECTBUM JUIsl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH M OOIIECTBEHHOW MPAKTUKH, TOHUMAHHE MAaTEMAaTHIECKON HayKH Kak cepbl
YeJIOBEUECKOU JeATEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUUMOCTH ISl pa3BUTHUS IMBUIN3AIINH,
OBJIAJICHUE SI3IKOM MATEMAaTUKH W MaTeMaTHYEeCKOW KyJIbTYpOH Kak CpeICTBOM MO3HAHUSA
MHpaA, TOTOBHOCTb OCYIIECTBISATH TPOCKTHYIO U HCCIENOBATEIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAIIPEIJMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

BBIABJISITh M XapaKTEpU30BaTh CYIECTBEHHbIE MPU3HAKM MATEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXAYy TMOHATUAMH, (DOPMYIUPOBATh OMNpEACTICHUs] TOHATUM,
YCTaHABJIMBATh CYIIECTBEHHBIH MpHU3HAK KilacCU(UKalMK, OCHOBaHUA Jisi O0OOOIECHUS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (DOpMYyITUpOBaTh U MPEeOOPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIEC U
OTpHUIlaTEeIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTUBOpPEUUs B (akTax,
JAHHBIX, HAONIONCHUSIX U YTBEPXKACHMSIX, TMpeasiaraTh KPUTEPUH IS BBISABICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JeJaTh BBIBOJbI C KMCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U HWHIYKTUBHBIX
YMO3AKITIOUCHHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTEeIbCTBA MATEMATUUECKUX YTBEPKACHUN (MPSIMBIC U
OT MPOTUBHOIO), BBICTPAUBATh APTYMEHTAIMI0, NPUBOAUTH MNPUMEPBI U KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBHIBOJIBL;

BBIOMpaTh CHocO0 pelleHus y4eOHOM 3agauM (CpaBHMBAaTh HECKOJIBKO BapHaHTOB
peuieHus, BbIOUpaTh HaubOojee NOAXOAANUMNH C Y4E€TOM CaMOCTOSITEIHHO BBIJICTICHHBIX
KpUTEPHUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

UCIIOIb30BaTh  BONPOCHI  KAaK  HCCIENOBATEIIbCKUWA  MHCTPYMEHT  IO3HAHMS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHpYIOIIME NPOTUBOPEUHE, MPOOJIEMy, YCTaHABIUBATH
HMCKOMOE U JJaHHO€, POpMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

MPOBOAUTL CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HUCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTUYECKOTO OOBEKTa, SIBICHUS, MPOIIECCA, BBISBICHHUIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOSTENIbHO (POpMyIMpoBaTh 0000IIIEHHS U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJII0JICHHS, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTaTOB, BHIBOIOB
1 0000IIIEHU;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIECCA, a TAKKE BBIIBUTATh MPEANOI0KEHUS O
€ro pPa3BUTHUU B HOBBIX YCIIOBUSIX.



Pabora ¢ unpopmaumeii:

BBISBIIATH 1e(DUIUTH HH(POPMAIIUH, TAaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOIIPOC U IS
peleHus 3a1a4u;

BbIOMpaTh WHGOPMALMIO M3 HCTOYHMKOB PpA3UYHBIX THIIOB, aHAJU3UPOBATH,
CHUCTEeMAaTU3HpPOBaTh M HHTEPHPETUPOBATH WHGOPMAIMIO pPAa3IMYHBIX BUIAOB U (opm
HpeACTaBIICHUS;

CTPpYKTYpUpOBaTh  HHGOpPMAIMIO, TPEACTaBIATH €€ B  pa3IU4YHbIX  (opMmax,
WUTIOCTPUPOBATH TpapUIeCcKH;

OLICHMBATh HAAEKHOCTh HH(MOPMALMA TIO CaAMOCTOSITENIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHbBIE YHUBEpPCcAIbHbIE YUeOHbIe TeHCTBUSA

Oo0wmenue:

BOCTIIpUHUMATh U (DOPMYITHPOBATH CY)KJICHUS B COOTBETCTBHH C YCJIOBHSIMH H IEIISIMH
OOIIeHHMSI, SICHO, TOYHO, TPAMOTHO BBhIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MHUCHMCHHBIX
TEKCTaxX, JaBaTh IOSCHCHHS IO XOAY pPEIICHHS 3aJa4d, KOMMCHTHPOBATh IOJYYCHHBIN
pe3ynbTar;

B X0Jie 0OCYXJICHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI, MPOOJIEMEI,
pelraeMoii 3a1auu, BEICKA3bIBaTh MJICH, HAIICJICHHBIC Ha IMOMCK PEIICHHSI, COTIOCTABIISITh CBOU
CYXICHHSI C CYKXICHHUSIMH JIPYTUX YIaCTHUKOB JHAJIOTa, OOHAPYKUBAThH Pa3INUne U CXOJICTBO
MO3UIN, B KOPPEKTHOH (hopMe (GOpMyIUPOBATh Pa3HOTIIACHS, CBOM BO3PAXKCHHS,

MPEJICTaBIATh PEe3yJbTaThl PEIICHHS 3aJIadyM, dKCICPUMEHTA, WCCIICIOBAHMS, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (GopMaT BBICTYIUICHUS C Y4€TOM 3a7ad TPE3CHTAllud |
0COOEHHOCTEH ayUTOpPHH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIAITh IUIaH, aJITOPUTM PEUICHMs 3a7aud, BHIOMpATh CIOCOO pELIeHHUs ¢ y4ETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BApUAHTHI pEUICHUM C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BJA/IeTh HaBbIKAMHU II03HABATEJIBHOM pediekcud Kak OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIOCOOAMH CAMOIIPOBEPKH,
CaMOKOHTPOJISl TPOLIECCA U PE3YJIbTaTa PELIEHUS MATEMAaTUYECKOM 3a/1auu;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh INPU PELUICHUM 3a7a4H, BHOCHUTH
KOPPEKTUBHI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlICHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa LEId W YCIOBUSAM, OOBSCHATH NPUYUHBI
JOCTH)KEHUSI WM HEJIOCTHXKEHHS] PEe3ylbTaTOB JEATEIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMMATh U KCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOM W MHIMBUIYaJbHOU pabOTHI PU
penieHny y4eOHbIX 3a/ay, MNPUHUMATh 1€Jb COBMECTHOW JESTEeNIbHOCTH, IUIAHUPOBATh



OpTraHM3AIMI0 COBMECTHOUW pabOThI, paclpenesaTh BUABl padoT, JOTOBapUBATLCS, OOCYKIATh
IPOIECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX opmax paboThl (00CYXaAeHUS, OOMEH MHEHHH, «MO3TOBBIC
MITYPMbI» W HWHBIC), BHITIOJHATh CBOIO YacTh PabOThI M KOOPAWHUPOBATH CBOW JCHCTBHUS C
JAPYTUMHU YJICHaMH KOMAaHJbI, OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOMIMI TPOIYKT TIO
KpUTEPHUsIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kyacce oOydaromuiicss MOMYyYUT CICAYIOIIUE TMPEIMETHBIC
PE3yNbTATHI IO OTJCIHHBIM TEMaM pabdouel MporpaMMbl YIeOHOTO Kypca «Anredpa u Hadada
MAaTEMATUYECKOTO aHAIU3A):

Yuciia v BbIYUCTICHUSA:

CBOOOJHO  ONEpPUPOBATH  TOHATHSAMHU:  palMOHAJIBHOE  YHUCJIO, OECKOHEYHas
nepuoandeckasl ApoOb, MPOILIEHTHI, UPPALMOHATBLHOE YHUCJIO, MHOXKECTBA PAaIlMOHAIBHBIX U
JNEUCTBUTENBHBIX YUCET, MOZYJIb JEHCTBUTEIIBHOTO YHCIIA;

MPUMEHATh JAPOOM M MPOUEHTHI MJI1 PEIICHUS NPUKIAIHBIX 3a7a4 W3 Pa3IMuHbIX
OTpacien 3HaHUU U PeajbHOU JKU3HU;

NPUMEHATh NPUOTHKEHHBIC BBIYHUCICHUS, TPaBUIa OKPYTJICHUS, MPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYUCIICHUM;

CBOOOJHO OMEPUPOBATH TMOHSITHUEM: CTEMNEHb C IEJbIM ITOKa3aTeseM, HCIO0JIb30BaTh
MOAXOASIIYI0 (HOPMY 3aMKMCH JEHCTBUTEIBHBIX YHCEI I PEIICHUs MPAKTUYECKUX 3a1ad U
MIPEJICTABIICHNS JAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: ApU(PMETHUECKUI KOPEHb HATYPAIbHON CTENCHHU;

CBOOO/IHO OTNEPUPOBATH MOHATHEM: CTETICHB C PAIIMOHATBLHBIM MTOKa3aTEIEM;

CBOOOJHO OMEPUPOBATH MOHATUSAMU: JOTapu(dM 4YuCIa, TECATUYHbIC M HATypalbHbIE
norapuMsl;

CBOOOJIHO OMEpPUPOBATh MOHSATUSMU: CHHYC, KOCHHYC, TAHI€HC, KOTAaHT€HC YHCJIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, ApDKKOCUHYC M apKTAHT€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO  ONEPUPOBATH  TOHATHUSIMHU:  TOXKJECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

NPUMEHSITh Pa3JIMUHbIE METOJbI PEIICHUS PAlMOHAIBHBIX W JIPOOHO-PAIMOHATBHBIX
YpPaBHEHUM, IPUMEHATh METOJ MHTEPBAJIOB ISl PELICHUS] HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSMHU: MHOTOWICH OT OJHOW MEPEMEHHOW, MHOTOWICH C
1eabiMA  KOd(pPUIMEeHTaMy, KOPHH MHOTOYJICHA, MPUMEHSATHh JEJICHUE MHOTOuYJIeHAa Ha
MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera mis pemenus 3aaay;

CBOOOJHO ONEpPUPOBaTh TOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIIa,
ONpEAEIUTENIb MAaTpULbl 2 X 2 M €ro reOMETPUYECKUN CMBICI, HCIOJb30BaTh CBOMCTBA
omnpenenurtess 2 X 2 15 BBIYUCICHHS €ro 3HAYCHUS], IPUMEHSITh ONPEASTUTENM ISl PEIICHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHHM, MOAEIMPOBATH PEAJbHBIC CUTYallMd C MOMOIIBIO CUCTEMBI
JIMHEMHBIX YpaBHEHUM, UCCIEI0BaTh IOCTPOCHHBIE MOJEIM C TOMOIIBIO MaTpull |
ONpEENIUTENICH, NHTEPIIPETUPOBATH IMOJYYEHHBIN pE3yJIbTaT;



UCIOJIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMM ISl TPEoOpa30BaHMsI BbIPaKEHUH;

BBIMOJIHATh IIPEOOpPa30BaHUSA YHCIOBBIX BBIPAKEHUH, COJAEPKAIIUX CTENEHH C
palOHaIbHBIM IIOKAa3aTENIEM;

UCIIONIb30BaTh CBOMCTBA JorapudmoB st mpeoOpa3oBaHus  JOTapUPMUUYECKUX
BBIPAKEHHN;

CBOOOZIHO  OIEpUpOBaTh  IMOHATUSAMHU:  HMppalMOHANbHBIE,  IOKa3aTeJdbHblE U
jgorapu(pMHUUECKH€e YpaBHEHUS, HAXOAUTh UX PELIEHHSI C IIOMOIIBIO PAaBHOCUIIBHBIX IIEPEX0/I0B
WJIH OCYIIECTBIISS IPOBEPKY KOPHEIA;

NPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (GopMynsl Uisl  mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOZIHO ONEpUpPOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YpPAaBHEHUE, MPUMEHSIThH
HEOO0XOoAUMbIE (POPMYJIbI JIJIsl PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH;

MOJIETTUPOBATh pEalbHbIE CHUTYallMd Ha SI3bIKE aireOpbl, COCTaBISATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJayd, HCCIEIOBATh IIOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM ammapaTa ajareOphl.

DOyHKUUM U Tpaduku:

CBOOOZIHO ONEpPUPOBATH MOHATUSAMU: (PYHKIHSA, CIIOCOOBI 3adaHMsl (YHKIUH, B3aUMHO
oOpaTHble (PYHKUMH, KOMIO3UIUSA (PyHKIMH, TpaduKk (QYHKIHMH, BBIIOJHATH 3JIEMEHTAPHBIE
npeoOpa3oBaHus rpauKoB (PYHKIIUI;

CBOOO/JIHO ONEpUPOBaTh MOHATHSAMH: 00JAacTh OINpPEAETICHUS U MHOKECTBO 3HAYCHUI
byHKIUY, HYJIM QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OTMEPUPOBATH TMOHATUAMU: YETHBIE M HEUYETHBIC (YHKIUHU, TMEPUOTUICCKHUE
GyHKIIUN, TPOMEKYTKM MOHOTOHHOCTH (YHKIIMH, MAKCUMYMbl M MHUHUMYMBI (YHKIUH,
HauOoJIbIlIee ¥ HAMMEHbIIIee 3HaUeHNEe (YHKIIUU Ha POMEKYTKE;

CBOOOZIHO ONEpUPOBATh MOHATUSIMU: CTENEHHAs (YHKUUS C HATYpPaJIbHBIM M IIEJIBIM
nokasatesieM, rpaduk CTENEeHHOW (YHKIMHM C HATypalbHBIM U IIEJIBIM MOKa3aTeseM, rpadux
KOpPHSI N-0¥ CTeTNeHN KakK (yHKIIMH 0OpaTHOM CTENEHH ¢ HATypaJIbHBIM TMOKa3aTeleM;

OTIEpUPOBATh TOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U JPOOHO-IHHEWHas (QyHKIUH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPaPUKOB;

CcBOOOIHO ONEpUPOBATH MOHATHAMU: NOKa3aTeNbHAs U Jlorapupmuueckas QyHKIIUH, UX
CBOMCTBaA U rpadUKH, UCIIOJIB30BATh UX IpadUKH ISl pElIeHNs YpaBHEHUH;

CBOOOHO OMEpUPOBATH MOHATHSIMH: TPUTOHOMETPUYECKAsT OKPY)KHOCTB, OINpeaelicHUE
TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku (GYyHKIUN JJIs UCCIEIOBAaHUS MPOIECCOB M 3aBUCUMOCTEH NpHU
pEIIeHUH 3aJa4 U3 JAPYTruX Y4eOHBbIX MPEeIMETOB M peajbHON KU3HU, BRIpAXaTh (popmyaamu
3aBHCHMOCTH MEXy BETUYMHAMU;

Hauyajna maTeMaTH4eCKOro aHajJIn3a:

CBOOOHO OTEpHPOBATh MOHATHAMH: apupMETHIEeCKass U TeOMETpHUecKas MpOorpeccus,
OeCKOHEYHO YOBIBaIOIIasi T€OMETPUYECKass MPOrpeccHsi, JUHEHHBIM W JKCIOHCHITMATHHBIN
pocT, popMyJia CI0KHBIX MMPOLIEHTOB, UMETh MPECTaBICHUE O KOHCTAHTE;

MCTIOTb30BaTh MPOTPECCHH sl PEIICHUS PeaTbHBIX 3aad MPHUKIATHOTO XapaKTepa;

CBOOOMHO  OMEpUPOBATh TOHATHUSMHU: TOCJIEIOBATEIBHOCTh, CIOCOOBI  3aJaHUs
MOCJIEAOBATEIBHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEAOBATEIBLHOCTH, MOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMAaTUYECKOTO aHaIn3a KaK aHaan3a OECKOHEYHO MaJbIX;



CBOOOJIHO OMEpUPOBATh MOHATUSAMU: HENpPEpbIBHbIE (QYHKIIUHU, TOYKHU pa3pbiBa rpaduka
(yHKIIMH, aCUMIOTOTHI Tpaduka GyHKIUY;

CBOOOJHO OIEpUpOBaTh MOHATHUEM: (PYHKIMS, HEMPEPbIBHAS Ha OTpE3KEe, MPUMEHSTH
CBOMCTBA HEMIPEPHIBHBIX (PYHKIIU JIJIs1 pEIICHUS 3a/1a4;

CBOOOJHO ONEpUPOBATh TOHATUSAMU: T€pBas M BTOpas MPOU3BOJAHBIC (YHKIUH,
KacaTenbHas K Tpaduky QyHKIUH;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, MPOWU3BEICHHS, YAaCTHOIO M KOMIIO3HMIIMU JBYX
byHKIHi, 3HaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh TE€OMETPUUECKUNA U (PU3MUECKH CMBICT TMPOU3BOMHON MMl pElICHUs
3aaad4.

MHoxecTBa M JIOTUKA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpPAIlMU HaJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapart [l OIUCAHUS PEAJIBHBIX ITPOLIECCOB
U SIBJICHUU, TIPU PELICHUH 3a7a4 U3 IPYTUX Y4eOHBIX IPEIMETOB;

CBOOO/JIHO ONEpUPOBATH MOHATHAMU: OIpPEAEICHUE, TEOpeMa, ypaBHEHHE-CIE/ICTBUE,
CBOMCTBO MaTeMaTHYeCKOro OOBEKTa, J10Ka3aTeIbCTBO, PABHOCWIbHBIE YypaBHEHUS W
HEpPaBEHCTBA.

K xonmy oOyuenuss B 11 kjacce oOydarouuics MOJYYUT CIEAYIOIIUE MPEIMETHbBIC
pe3yNbTaThl MO OTIAEIBHBIM TEMaM pabouell MporpaMMbl Y4eOHOro Kypca «Anredpa u Havania
MaTeMaTUYECKOr0 aHAJIU3a»:

Yucia 1 BIYUCICHHUSA:

CBOOOJHO OIEPUPOBATH MOHATUAMH: HATypaJlbHOE W LEJIOE€ YHUCIO, MHOXECTBA
HaTypaJbHBbIX M LEJIBIX YHCEJ, MCIOJb30BaTh MPHU3HAKK AeIUMOCTH Henblx yucen, HO/ n
HOK HarypanbHbIX 4ncel Juis pelIeHUs 3a/1a4, IPUMEHSTh anroput™ EBkinmnaa;

CBOOOZIHO OINEpUpPOBaTh MOHATHEM OCTAaTKa IO MOJYJIIO, 3alMChIBaTh HaTypalibHbIE
YKCJIa B PA3JINYHBIX TO3ULHOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YUCIO M MHOMXECTBO KOMIUIEKCHBIX
YuCell, NPEACTABIATh KOMIUIEKCHBIE YHCIIa B aIreO0pandeckoil 1 TPUrOHOMETpUYECKou (hopme,
BBINIOJHATH apu(METHUECKHE ONEpaliy ¢ HUIMH U U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO  ONEpUpOBaTh  MOHATHSAMHU:  HMppAllMOHANbHBIE,  MOKa3aTelbHbIE U
gorapu(MHUUECKHE€ HEPABEHCTBA, HAXOAMTh HUX PEIICHHS C TOMOILBIO PABHOCUIIBHBIX
IIEPEXO0/IOB;

OCYIIECTBIISATH OTOOP KOPHEN NPU PElIeHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS;

CBOOOZIHO OMNEpUPOBATH TOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHSThH
He00XxoauMbIe (DOPMYJIBI 1JIs1 PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEpUpPOBaTh MOHATUSMH: CUCTEMAa U COBOKYIIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHAJBHBIX, HUPPALMOHAIBHBIX, IOKA3aTEeIbHBIX M JIOrapu(pMUUYECKUX
YPAaBHEHUI U HEPABEHCTB;

pemiaTh palMoHalbHbIE, HWppaldOHANbHBIC, IOKa3aTelbHbIe, JOrapudMHUUEcKue |
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIIME MOILYIN U TapaMeETPhI;

NPUMEHATh rpaduuecKkue METOIbl Ui PElICHUs ypaBHEHUN M HEPaBEHCTB, a TaKkKe
3a/1a4 € NMapaMeTpaMH;



MOJIEJIMPOBaTh peajbHbIE€ CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BbIPAKEHMS,
ypaBHEHUS, HEPABEHCTBA U WX CHUCTEMbl MO YCIIOBUIO 33Ja4d, MCCIEIOBAaTh MOCTPOEHHBIE
MOJIENIM C UCTIOJIb30BAaHUEM ammnapara ajareOpbl, HHTEPIPETUPOBATH MOJTYYEHHBIN pe3yIbTarT.

DOyHKUMU U rpauKu:

CTPOUTH TPaPUKA KOMIO3UIUN (HYHKIIMA C TIOMOIIBIO 3JIEMEHTAPHOTO MCCIICIOBAHUS U
CBOMCTB KOMITO3UIIMH JIBYX (DYHKIIUN;

CTPOUTh TeOMETpUYecKkhe oOpa3bl YypaBHEHH M HEPABEHCTB Ha KOOPAMHATHOM
MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TPA(QUKH TPUTOHOMETPUICCKUX (QYHKITUH;

MPUMEHATh (QYHKIMY 711 MOJICITMPOBAHUS M UCCIICIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauvana mareMaTH4ecKOro aHaju3a:

UCIOJIb30BaTh TMPOU3BOJHYIO JJIsi MCCleNOoBaHMA (YHKIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HaxOJIUTh HanOOJIbIIIee U HAUMEHbIIIee 3HaUCHUS (DYHKIINH HETPEPHIBHOW HA OTPE3KE;

UCIOJIb30BaTh MPOU3BOJIHYIO JJISI HAXOXK/ICHUS] HAWITYUIIEro PEIICHUs B MPUKIIAIHBIX, B
TOM YHCJI€ COLMAIbHO-DKOHOMHUYECKHUX, 3a/1auax, JJIsl ONpEJEeNICHUs] CKOPOCTH M YCKOPEHUS
mpoiiecca, 3aIaHHOT0 (POPMYJIION WU TpaduKOM;

CBOOOJHO OTEPHPOBATh TMOHATHAMH: TIepBOOOpa3Hasi, ONPEACIEHHBI HWHTETpa,
HaxXOJIUTh TEePBOOOpaA3HBIE AIEMEHTAPHBIX (YHKIWA W BBIYUCIATH WHTErpall 1o ¢Gopmyrie
Hrrorona-Jleiibnunna;

HAXOJUTh TUIOMIAAH TIOCKUX (UTYP U OOBEMBI TEJT C TOMOIILI0 UHTETPAIA;

MMETh TIPEJCTABJICHUE O MaTeMaTHYeCKOM MOJICIMPOBAHUHA HA TPHMEPE COCTaBIICHUS
nuddepeHnanbHbIX YPaBHEHUIT;

pemaTh MPUKIATHBIC 3a/1a9d, B TOM YHCIIE COMMATbHO-DKOHOMHYECKOTO U (hU3UIECKOTO
XapakTepa, CPeICTBAMU MAaTEMAaTUYECKOTO aHaAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HaunmenoBanue
No

pa3aesioB U TeM
n/n

NpOrpamMmsbl

KoaunuyecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

MHOXECTBO
JICHCTBUTECIBHBIX YHCE]L.
MHOTrO4JICHEL.

1 Parmmmonansabie
ypaBHEHUSA U
HepaBeHCTBa. CHCTEMBI
JINHEMHBIX YpaBHEHUH

24 1

https://www.yaklass.ru/

OyHKIMH U TPadUKH.
2 CrenenHast GyHKIIHS C
LIEJIBIM ITOKa3aTeaeM

12 1

https://resh.edu.ru

Apudmernueckuit
KOpEHb N-O CTETEHH.
Hppauunonansusie
YpaBHEHHS

15 1

https://resh.edu.ru

4 Tloka3zarenbpHbIEe
ypaBHEHUS

[TokazarenpHast PyHKIIHS.

10 1

https://resh.edu.ru

Jlorapupmuueckas
5 byHKIHS.
Jlorapudmuueckue
ypaBHEHUSA

18 1

https://resh.edu.ru

Tpuronomerpuyeckue
BBIPQKEHUS M YPAaBHEHUS

22 1

https://resh.edu.ru

[TocnenoBarensHOCTH U
HpOrpeccHu

10 1

https://www.yaklass.ru/

HenpepbiBHbIE QYHKIUH.
IIpounsBoaHas

20 1

https://resh.edu.ru

[ToBTOpEHUE,
9 0000111EHME,
cUCTEeMaTH3aInsI 3HaHUHN

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136 10



https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

11 KJTACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (uudgposbie)
pa3fiesioB H TeM Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
MPOrpamMmbl padoThI padoTbI
pecypcbl
UccnenoBanue GyHKIHH ¢
1 . 22 1 https://resh.edu.ru
MOMOIIbIO TPOU3BOIHON
I1 0
2 Eppoobpasta 1 12 1 https://resh.edu.ru
HHTErpal
I'padpuxu
TPUTOHOMETPUIECKUX
3 G yHKITHIA. 14 1 https://resh.edu.ru
Tpuronomerpudeckue
HEpaBEHCTBA
Hppanuonaibusle,
4 HORASATEIBHBIC 1 24 1 https://ege.sdamgia.ru
norapudmuueckue
HEPaBEHCTBA
5 KommnekcHeie uncia 10 1 https://resh.edu.ru
H
6 ATYPAIBHBIC 1 HEIbIC 10 1 https://resh.edu.ru
qucna
CucreMsl paliiOHaIbHBIX,
UPpaALMOHATIBHBIX
7 MOKa3aTeIbHBIX U 12 1 https://ege.sdamgia.ru
JorapuMUIECKUX
ypaBHEHUU
https://4ege.ru/trening-
matematika/67824-
8 3amaun ¢ mapaMeTpamMu 16 1 300-zadach-s-
parametrami.html
IT 000
9 OBTOpEHHE, 000 HleHIfe, 16 9
cucTeMaTtu3anus 3HaHUi
OBIIEE KOJIMYECTBO 136 10 0
YACOB I10 [TPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://4ege.ru/trening-matematika/67824-300-zadach-s-parametrami.html
https://4ege.ru/trening-matematika/67824-300-zadach-s-parametrami.html
https://4ege.ru/trening-matematika/67824-300-zadach-s-parametrami.html
https://4ege.ru/trening-matematika/67824-300-zadach-s-parametrami.html

HHOACHUTEJBHASA 3AIINCKA

['eomeTrpus sBasieTcss ONHMM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHMsI, TaK Kak OOECIeYMBAET BO3MOXKHOCTh M3y4YEHHUS AMCLUUIIIMH €CTECTBEHHO-
HAay4YHOM HAIpPAaBJICHHOCTH M IPEIMETOB T'yMaHUTAapHOro HHKIA. IIOCKONBKY Jormueckoe
MBILLUIEHHE, (POPMUPYEMOE MPU U3YYEHHH OOYYarOIIMMUCS MOHATUHHBIX OCHOB I€OMETPHH,
IIPH J10KA3aTEIBCTBE TEOPEM U MMOCTPOECHUU LEMOYKH JOTMYECKUX YTBEPKACHUI NPU PEILICHUH
r€OMETPUYECKUX 33]a4, YMEHHE BBIJBUraTh U OINPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO
MCIIONIB3YIOTCS IPU PEUICHUH 33]]a4 €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (DPU3MUECKUX
3az1ay.

Llenb ocBoeHUst mporpaMMel yueOHOTo Kypcea «l'eomeTpusi» Ha yriiyOJ€HHOM YpPOBHE —
pa3BUTHE MHAMBUAYAJbHBIX CIIOCOOHOCTEH OOyYarOMXCsl NPH HM3yYEHWH TE€OMETPUHU, KAK
COCTaBIISIONICH TpenMeTHo oOmactu «MatemaTtnka W MHOpMaTHKa» uyepe3 obecreueHue
BO3MO>KHOCTH IPUOOPETEHHsI U UCHOJIb30BaHUs 0oJiee TIyOOKUX T€OMETPUUYECKUX 3HAHUM U
AEUCTBUM, CIEU(PUYHBIX TEOMETPUH, U HEOOXOAUMBIX ISl YCIEIIHOT'O0 NMPO(ECCUOHAIBHOTO
00pa30BaHMUsl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopureTHpIMU  3aJayaMud  Kypca T[E€OMETPUM Ha  YIUIyOJIEHHOM  YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacUIMpEHHE NPEACTABICHHUS O TEOMETPUM KakK 4YacTH MHPOBOM KYJIBTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMHpOBaHHE MPEICTABICHUS O NPOCTPAHCTBEHHBIX (PUIypax KaK O BaKHEHIIHX
MaT€MaTUYECKUX MOJEIAX, TMO3BOJSIIONIMX ONUCHIBaTh W M3y4aTh pa3HbIC SBJICHUS
OKpY>KaIoIlIero MHUpa, 3HAHWE MOHATUITHOIO amnmnapata o paszaeny «CrepeoMeTpus» yueOHOTo
Kypca reoMeTpHy;

(opMupOBaHHE YMEHHUSI BIaJI€Th OCHOBHBIMU MOHATHSMH O IPOCTPAHCTBEHHBIX (PUTypax
M UX OCHOBHBIMHM CBOWCTBAMH, 3HAHUE TE€OpPEM, POPMYJI U YMEHHE UX MPUMEHSITb, YMEHUS
JOKa3bIBATh TEOPEMBI U HAXOJUTh HECTAHAAPTHBIE CIOCOOBI PEIIeHUS 3a/1aY;

(opMupoBaHHE YMEHHUS pacloO3HaBaThb Ha YEPTEKaX, MOJEISIX M B PEAJIbHOM MHUPE
MHOTOIPAHHMKH U TEJIa BPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

dopMHpOBaHWE  TMOHUMAHUS  BO3MOXXHOCTHM  AKCMOMATHYECKOTO  MOCTPOCHUS
MaTeMaTUYECKUX TEOopuid, (OpMHUPOBAHME MOHUMAHUS POJM AKCMOMATHKU MPH MPOBEACHUU
pacCyXJIeHUN;

(opMupOBaHHE yMEHMs BIAJETh METOJaMH J0Ka3aTeJIbCTB U AJITOPUTMOB PELICHMUS,
YMEHUS UX MPUMEHATHb, NPOBOAUTH JIOKA3ATEIbHBIE PACCYXKIAECHUS B XOAE PELICHUS
CTEPEOMETPUYECKUX 3a7ad M 3aJad C NPAKTUYECKUM COJAep)aHueMm, (HopMupoBaHue
MPEACTABICHUS] O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MpU OOOCHOBAHMM MAaTeMaTHYECKUX
YTBEPKJICHUM U POJIM AKCHOMATUKH B IIPOBEJIEHUU JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHHE WHTEIICKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HAaBaTEIbHOW AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dopmupoBaHrue (QPYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIIEBAHTHOW TIE€OMETPUM: YMEHUS
pacrno3HaBaTh NPOSBICHUS TE€OMETPUUECKUX IMOHATHHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNIbHBIX KU3HEHHBIX CUTYAlUAX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEAMETOB, IPOSBICHHUS



3aBUCHUMOCTEM M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEAIbHBIX CUTyalUld, HCCIEAOBAHUSA
NOCTPOECHHBIX MOJENEH, UHTEPIPETALMH MTOTYUYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZEpKaTEIbHBIMU JMHUSMU Yy4yeOHoro kypca «['eomerpus» B 10-11
Kiaccax sBIAIOTCA: «lIpsAMble M TUIOCKOCTH B NPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpallleHUs», « BEKTOpBI 1 KOOPJIMHATHI B MPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHATUSIMI,
pEeBaHTHBIMHU T€OMETPUM Ha yriayOiaéHHOM ypoBHE oOydeHus B 10—11 kimaccax, OTHOCUTCS
KO BCEM COIepXKaTelbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpMHUpPOBAHUE JOTHUECKUX YMEHHM
pacmpesieniieTcss He TOJbKO MO COJACP)KATENbHBIM JIMHHUSIM, HO M TIO TOAaM OOy4YeHHs.
ConepxxaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3YJIbTaTaAM OCBOCHHS
@denepanbHOil  paboueld  mporpamMMbl,  pacnpeiesi€éHHbIM 10  rojaMm  o0y4yeHus,
CTPYKTYPUPOBAHO TaKHUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIHUIIAAIBLHBIM BOIIPOCAM
oOyuaroruecss 00palaguch HEOJAHOKPAaTHO. OTO TMO3BOJSET OpPraHU30BaTh OBIIAJ[CHUE
F€OMETPUYECKUMH TIOHATUSMA M HABBIKAMHM IOCJIEIOBATEIBHO M IOCTYMNATENbHO, C
COOJII0/ICHUEM TPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY
T€OMETPUYECKUX MPEICTABICHUIA 00yUalOMUXCsl, pacCIUpssa U yriryosss e€, o0pa3yst IpoyHbIe
MHOKE€CTBEHHBIE CBSI3U.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath yciaoBus A guddepeHuranuu 00y4deHUs, MOCTPOEHUS HWHAMBUAYAJIbHBIX
oOpa3oBaTeNbHBIX MpOTpaMM, OOECHEeUnuTh YIIyOJIEHHOE U3YYeHHUE TEeOMETPUU Kak
COCTaBJISIIONIEH yueOHOro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOAOJIKEHUIO M3YUEHUsI MaTEMAaTUKU C YYETOM BBIOOpa
Oynymieit mpodeccun, odecreynBas IPEEMCTBEHHOCTh MEXIY O0IUM U MPpodeCCUOHATIbHBIM
o0pa3oBaHUEM.

Ha usydyenue yuebHOro kypca «l'eomerpusi» Ha yrinyOnéHHOM ypoBHE oTBoauTcs 204
yaca: B 10 kimacce — 102 yaca (3 yaca B Hezento), B 11 kiacce — 102 gaca (3 yaca B HeJeNo).



COIEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS cTepeoMeTpHUH. Touka, npsamasi, INIOCKOCTh, IpocTpaHCcTBO. [loHsATHE
00 aKCHOMaTUYECKOM MOCTPOCHUH CTEPEOMETPUHU: AaKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3
HUX.

B3anmHoO€e pacronokeHue MpsIMbIX B MIPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJUIeIbHbIE U
ckpemuBaromuecs npsMbie. [Ipu3Haku ckpemmBarmuxcs TpsaMbix. [lapamienbHOCTh TPSMBIX
U IUIOCKOCTEH B IPOCTPAHCTBE: IAPAJUICIIBHBIE NMPSAMBIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTh
TPEX MPSAMBIX, IAPAUICIBHOCTh MPSAMOM M IUIOCKOCTH. [lapamnenpHoe M LEHTpalIbHOE
NpoeKTHUpoBaHue,  u300paxkeHue  ¢uryp.  OCHOBHBIE  CBOMCTBA  MNapajljIeIbHOIO
npoekTupoBanus. M3oOpaxkeHnue ¢uryp B  HapaUiedbHOM  MNPOGKUMU. YTIBI €
COHAIIPABJICHHBIMM CTOPOHAaMHM, YIOJl MEXKIy HpPSMBIMH B mpocTpaHCTBe. llapamienbHOCTH
IJIOCKOCTEN: NapajulelbHbIE IUIOCKOCTH, CBOMCTBA NapauIeNbHbIX IIOCKocTer. [Ipocreiimme
MIPOCTPAHCTBEHHbIE (DUTYpbl HA IUIOCKOCTH: TETpajAp, Mapajuielenunes, IMOCTPOCHHE
CEYCHUH.

IleprieHIUKYISAPHOCT NOPSIMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE INPSMBIE B
IIPOCTPAHCTBE, MPSMBIE IapajuUIC/IbHBIE W IEPIEHAMKYJSIPHBIE K IIJIOCKOCTH, IPU3HAK
MIEPIICHIUKYJIIPHOCTH TIPSAMOM M IUIOCKOCTH, TEOpEMa O MNPSIMOM MEPIECHANKYISIPHOU
10cKOCTH. OPTOrOHaIBbHOE NPOEKTUPOBaHUE. [IeprIeHINKYISp U HAKJIIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 IUIOCKOCTH, PAacCTOSHUE OT MpPSMOM [0 IUIOCKOCTH, MPOEKIMs (QUIypbl Ha
IJIOCKOCTh. lIepneHauKyYyIApHOCTh IIOCKOCTEH: IIPU3HAK NEPHEHAUKYISIPHOCTH JABYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NOPOCTPAHCTBE: YIrOJd MEXKIAYy NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIM YIOJI,
JMHEWHBIN yTroJl IBYTPaHHOTO yria. TpéXrpaHHbld © MHOTOTpaHHbIE YIJibl. CBOMCTBA MIIOCKUX
YIJIOB MHOTOIpaHHOro yria. CBOWCTBa IUIOCKUX W JBYTPaHHBIX YIJIOB TPEXIPAHHOIO yTJa.
Teopembl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHOrorpaHHUKH

Buasl MHOrorpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. l[Ipw3ma: n-yrompHas npusMma,
npsiMasi M HaKJIOHHasi IpU3Mbl, OOKOBasl M IMOJIHAsg MOBEPXHOCTH Npu3Msbl. [lapannenenunen,
MPAMOYTOJIbHBIM Tapajulesenunes] U ero cBoucrBa. Kparwaliine mnyTd Ha IOBEPXHOCTHU
MHororpannuka. Teopema Oiinepa. IIpoctpanctBennas teopema Iludaropa. [Iupamupaa: n-
yrojbHash NMUpaMujia, MpaBuUjiibHAas U yceu€HHas nupamuabl. CpoiicTBa pédbep M OOKOBBIX
rpaHed MpaBWIbHOW nupaMuibl. lIpaBuibHBIE MHOTOTPaHHUKH: IIpaBWIbHAs IPU3MaA H
npaBWIbHAs MHUpaMUa, MpaBUIbHAS TPEYrojbHAs MUpaMHia U NPaBUWIbHBIN TETpasap, KyO.
IIpencrasiienue o NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTA3IP, AOAEKAdAP U UKOCAMP.

Boluucrienue 351eMEeHTOB MHOTOTpaHHUKOB: pE€Opa, nuaroHanu, yrisl. [lnomans 6okoBon
IIOBEPXHOCTU M TIOJIHOW IMOBEPXHOCTU MPSMOM IPU3MBI, IUIOMIAJAb OCHOBAaHUMW, TEOpEMa O
OOKOBOM TOBEPXHOCTH TpPsIMOM Tpu3Mbl. [Lnomaas GOKOBOM MOBEPXHOCTH W MOBEPXHOCTH
IIPAaBWJIBHOW NMUPAMUBL, TEOPEMA O TUIOLIAAN YCEYEHHON TUPaMU/IBI.



CummeTpust B IIPOCTPAHCTBE. ODJIEMEHTHI CHUMMETPUU IPABUIIBHBIX MHOTOTPAaHHUKOB.
CuMmmeTprss B INPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpPHs IapajulelieluIea, CUMMETPHS
IPaBUIBHBIX IIPU3M, CAMMETPHS IIPABWIBHON [TUPaMUJBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBl KOJUIMHEApHBIE, COHAIIPABIICHHBIE WM IPOTUBOIOJIOKHO HAIPABJICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpOB. JIEMCTBUSA C BEKTOpPaMU: CIOXXEHUE U BBIYWTAHHE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4uciio. CBOICTBA CJIOKEHHS BEKTOPOB.
CBoiicTBa yYMHOXEHUsI BeKTOpa Ha uwucio. [loHdarne komriutanapHele BeKTOpsl. [lpu3Hak
KOMILIAaHApHOCTH TPEX BeKkTOpoB. IIpaBuiio mapamenenumnena. Teopema O pasiioKEHUU
BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM BeKTOpaMm. lIpsmMoyrospHas cucrtemMa KOOpAMHAT B
npocrpaHcTBe. KoopauHatel Bektopa. CBaA3b MEXKAy KOOpAMHATAMHU BEKTOPA U KOOpAWHATAMU
TOYEK. YT0J] MeXKAy BeKTopamu. CKaJIpHOE IPOU3BEACHHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[ToHsATHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTh, Chepudeckas
MOBEPXHOCTh, 00pa3yrolre MoBepxHocTed. Tena BpallleHUs: MUIMHAP, KOHYC, YCEUEHHBIM
KOHYC, cdepa, map. BzaumHoe pacronoxenue chepbl ¥ TIIOCKOCTH, KacaTelbHas IIIOCKOCTh K
chepe. M3o0pakeHue Ten BpallleHUs Ha IJIOCKOCTU. Pa3BEpTka HuiIMHApa U KOHYycA.
CummeTtpus cdepsl U mapa.

O6bEéM. OcHoBHBIE cBoMcTBa 00BEMOB Tei. Teopema 00 00BEME MPSMOYTOJIBHOTO
napauienenunenaa u cueactsus u3 He€. OObEM MpSAMON W HAKIOHHOW MPHU3MBI, IWJIMHIPA,
nupamMubl ¥ Konyca. O0BEM 11apa v mapoBOro CerMeHTa.

KoMmOvHanuu Ten BpamieHwss ¥ MHOTorpaHHWKOB. [Ipu3ma, BmucaHHas B IMJIUHAD,
omucaHHas okoyio munuHApa. [lepeceuenne cdeprl u mapa ¢ mwiockocThio. Kacanue mapa u
chepsl TUIOCKOCTHIO. [lOHSTHE MHOTOTpaHHHMKA, OMUCAHHOTO OKOJO cdepbl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIHM TEJIO BPAIECHUS.

[Inomanbk MOBEpXHOCTH LUWJIMHIpA, KOHYca, miomanb chepsl u e€ yvacteir. [lomoOue B
npoctpancTBe. OTHolIeHHEe O0O0BEMOB, TUIOMIAICH MMOBEPXHOCTEH MOJOOHBIX UTYD.
[IpeobpazoBanue moao0usi, romoTeTus. PemieHne 3amad Ha MIOCKOCTH C WCHOJIB30BAHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[TocTpoenue ce4YeHWI MHOTOTPAHHMKOB ¥ TEJ BpAIICHHS: CEUCHUS UUIUHIpPA
(mapajuienbHO M TIEPIECHIUKYJSIPHO OCH), CEUYCHHUsI KOHyca (IapasulesibHble OCHOBAHUIO U
MPOXOJAIINE Yepe3 BEPIINHY), CEUCHHUs I1apa, METOABI TOCTPOSHUSI CEUCHUI: METO/ CJIENIOB,
METO/I BHYTPEHHETO MTPOCKTUPOBAHMSI, METO/] TIEPEHOCA CEKYIICH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekroper B mpoctpanctBe. Omepanuu HajJ BeKTOpamMu. BekTopHOe yMHOXXEHHE
BekTOpoB. CBOICTBa BEKTOpPHOTO yMHOXeHUs. [IpsmoyronpHas cuctemMa KOOpPAWHAT B
npoctpancTtBe. Koopamnatel BekTopa. Pasznokenme Bektopa mo 0Oasucy. KoopauHaTHO-
BEKTOPHBIN METOJT TIPH PEIICHUU T€OMETPUYECKUX 3a/1a4.

J{BMKEHUsS B IPOCTPAHCTBE



JIBmwxkenus: mpoctpanctBa. OtoOpaxeHus. JIBwxeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBWKEHHUMU. BUIBI NBUKEHUN: MapasuleiIbHbIN MEPEHOC, LEHTPaIbHAs CUMMETPHUS,
3epKajbHass CUMMETPHUsI, TTOBOPOT BOKPYT mpsimoil. IlpeoOpazoBanus momobus. Ilpsmas u
cdepa Duinepa.



IINTAHUPYEMBIE PE3YJIBTATDI OCBOEHHA  YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTh TPAXKIAHCKONM TO3UIMU OOY4YaIOMIerocss Kak AakKTUBHOIO U
OTBETCTBEHHOTO WJIEHAa POCCHUICKOTO 0OIECTBA, MPEACTABICHHE O MaTEMATUUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUM, MPOLEIyp TPa’kJaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHL U APYIro€), YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMU B
COOTBETCTBHUH C X (YHKIHUSIMHU ¥ HA3HAYCHUEM;

2) naTpMOTHYECKOE BOCTIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN T'pa’KIaHCKON MJECHTUYHOCTH, YBAXKEHUS K MPOILLIOMY
M HACTOSIIIEMY POCCHUMCKOM MATeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKECHUSIM
POCCHICKMX MAaTEMATUKOB M POCCHMCKOM MAaTEMATHYECKOM IIKOJbI, MCHOJIb30BAHUE ATHUX
JOCTUKEHUN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(pepax SIKOHOMHUKHU

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHUWE [JyXOBHBIX IIEHHOCTEH POCCHUHCKOrOo Hapoja, Cc(HOPMHUPOBAHHOCTb
HPAaBCTBEHHOI'0  CO3HAHUsA, JOTUYECKOTO IIOBEICHHUS, CBSA3AHHOIO C  IPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKH U JIEATEIIBHOCTBIO YYEHOTO, OCO3HAHNE JJUYHOTO BKJIAJIA B
MOCTPOECHUE YCTONYHUBOIO OYyIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE  OTHOIIEHWE K  MHPY, BKJIOYas  ACTETUKY  MaTeMaTH4YECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIIEHUM, PaACCYKIEHUN, BOCIPUUMUYUBOCTH K
MAaTEMATUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHATh MAaTeMAaTHYECKHE 3HaHUS B HWHTEpecax
3I0pOBOr0 U 0Oe30macHoro odpasa >KU3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3J0POBBIO
(3mopoBoe nuTaHue, cOANTAHCUPOBAHHBIN PEXXHUM 3aHATUN U OTAbIXA, PEryJsipHas pusnyeckas
aKTUBHOCTb), (PU3MYECKOE COBEPIIEHCTBOBAHUE MPH 3AHITUSX CHOPTHUBHO-03/I0POBUTEIBLHOMN
NEeATEIbHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTH K TPY/y, OCO3HAHHE LEHHOCTH TPYI0JII00UsI, MHTEPEC K pa3InuHbIM chepam
MpOQEeCCUOHATIBHON NEATETbHOCTH, CBA3aHHBIM C MAaTEMATUKON U €€ MPUII0KEHUSIMU, YMEHUE
COBEpIIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccu U pearu30BbIBATH COOCTBEHHBIC
KU3HCHHBIC TIJIaHBl, TOTOBHOCTh U CIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHUIO H
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEH JKM3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B
PELIEHNH NMPAKTUYECKUX 3a7a4 MAaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYpbl, TMOHWMAHUE BIUSHUS COIUAIBHO-
DKOHOMMYECKHX IPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
rJI00aJbHOIO  XapakTepa JKOJIOTMYECKUX MpoOJieM, OpHEeHTalus Ha [pPUMEHEHUE



MaTEeMaTUYECKUX 3HAHUM JJIs pelIeHus 3a/lay B 00JIaCTH OKpY>Karollel cpeibl, IUIAaHUPOBaHUE
MOCTYIIKOB M OLIEHKHU UX BO3MOXHBIX MOCIIECTBUMN ISl OKPY>KArOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH M OOIIECTBEHHOW MPAKTUKH, TOHUMAHHE MAaTEMAaTHIECKON HayKH Kak cepbl
YeJIOBEUECKOU JesATEIbHOCTH, STANOB €€ pa3BUTUS U 3HAUUMOCTH ISl pa3BUTHUS IMBUIIN3AIINH,
OBJIAJICHUE SI3BIKOM MAaTEMAaTUKH W MaTeMaTHYEeCKOW KyJIbTYpOH Kak CpeICTBOM IO3HAHMS
MHpaA, TOTOBHOCTb OCYIIECTBISATH TPOCKTHYIO U HCCIENOBATEIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

BBIABJISITh M XapaKTEpU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXAYy TMOHATUAMH, (DOPMYIUPOBATh OMNpEACTICHUs] TOHATUM,
YCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK KiacCU(UKalMM, OCHOBaHUSA [Jisi OOOOIICHHS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYITUPOBATh U MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpHUIlaTEeIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIONCHUSIX U YTBEPXKACHMSIX, TMpeasiaraTh KPUTEPUH IS BBISABICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUN;

JeJaTh BBIBOJbI C KMCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U HWHIYKTUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTEeIbCTBA MATEMATUUECKUX YTBEPKACHUN (MPSIMBIC U
OT MPOTUBHOIO), BBICTPAMBATH APTyMEHTALMI0, MPUBOAUTH HPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBHIBOJIBL;

BBIOMpaTh CHOCOO pelieHus y4eOHOM 3ajauyu (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOUpaTh HaubOojee NOAXOAANUMNH C Y4E€TOM CaMOCTOSITEIHHO BBIJICTICHHBIX
KpUTEPHUEB).

ba3zoBble uccieanoBareJbCKue 1eHCTBUSA:

UCIIOIb30BaTh  BONPOCHI  KAaK  HCCIENOBATEIIbCKUWA  MHCTPYMEHT  IO3HAHMS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHpYIOIIME TPOTUBOPEUUE, MPOOJIEMYy, YCTaHABIUBATH
HMCKOMOE U JJaHHO€, POpMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

MPOBOAUTL CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTUYECKOTO OOBEKTa, SIBICHUS, MPOIIECCA, BBISBICHHUIO
3aBUCUMOCTEHN MEXTy OOBEKTaMH, SIBICHUSIMH, IPOIIECCAMU;

CaMOCTOSTENIbHO (POpMyIMpoBaTh 0000IIIEHHS U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJII0JICHHS, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB
1 0000IIIEHU;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIIECCA, & TAKKE BBIIBUTAaTh MPEANOI0KEHUS O
€ro pPa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:



BBISIBIISATH Je(DUUUTH MTHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETa Ha BOMPOC U JIJIs
pelIeHus 3aa4u;

BbIOMpaTh MHGOPMAIMI0O M3 HCTOYHUKOB PA3jMYHbIX THUIIOB, AHAJIU3UPOBATH,
CHUCTEeMAaTU3UpPOBaTh M HHTEPHPETUPOBATH HUHGOPMALMIO pPA3IMYHBIX BUIAOB U (opm
MPEICTABJICHHUS;

CTPYKTYpPUpPOBaTh HMH(OpMAlIMIO, MPEACTaBIATh €€ B  pa3iuyHbIX  (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAAEKHOCTh HH(MOPMALMA TIO CaAMOCTOSITENIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKAaTHBHBIE YHUBEPCAIbHbIE YueOHbI€ el CTBUS

Oo0wmenue:

BOCIPUHUMATh ¥ (POPMYJIHMPOBATH CYXJICHHUS B COOTBETCTBUHU C YCIOBUSMHU M IEISIMHU
OOIIIeHHMSI, SICHO, TOYHO, TPAMOTHO BBhIpa)XaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MUCHMCHHBIX
TEKCTaxX, JaBaTh MOSCHEHHUS TIO0 XOJy PEIICHUs 3a7add, KOMMEHTHUPOBATH TOJIYYCHHBIN
pe3yJIbTaT;

B X0Jie 0OCYXJICHHS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI, MPOOJIEMBI,
pelraeMoit 3a/1auu, BEICKA3bIBaTh UJICH, HAIlCJICHHBIC Ha IMOMCK PEHICHHS, COTIOCTABISATh CBOU
CYXICHHSI C CYKICHHUSIMH JIPYTUX YIYaCTHUKOB JHAJIora, OOHAPYKUBATh PA3IMUUE U CXOJCTBO
MO3UITNH, B KOPPEKTHOH opMe GOpMyITHPOBATH PAa3HOTIIACHS, CBOM BO3PaXKCHUS;

MPEJCTaBIATh PE3yJbTaThl PEHICHHS 3aJladyM, dKCICPHUMEHTAa, HWCCIICIOBAHUs, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (GOpMaT BBICTYIUICHUS C Y4€TOM 3a7ad INPE3CHTAllUd |
0COOEHHOCTEH ayTUTOPHUHU.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIAATh IUIaH, AJITOPUTM PELICHHs 3aJaud, BBIOMpPATh CIIOCOO pelIeHUs C YYETOM
UMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh
BApPUAHTHI pEeIEHUH C YYETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

BJQJI€Th HAaBbIKAMHU [I03HABATEJBHOW pPEQIEKCUU KaK OCO3HAHUS COBEpPLIAEMBIX
JEHCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHHUs] MAaTEMaTHYECKOM 3a1a4u;

OpeIBUAECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HMKHYTHh MpPH PEIICHUM 33Ja4l, BHOCUTH
KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX, HAMIEHHBIX OLINOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pe3ylbTaTa LEId U YCIOBUSAM, OOBSACHATH TNPUYHUHEI
JOCTHKEHHSI WM HEJOCTH)KEHHUS Pe3ylbTaTOB NEATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHMMATh U KCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOM W MHIMBUIYaJIbHOU pabOTHI MPU
pelieHny y4eOHBIX 3aJay, MPUHUMATh IIeJIb COBMECTHOM JAESITeNbHOCTH, IJIaHUPOBATh
OpraHU3aliI0 COBMECTHOM pabOThI, paclpeaesiaTh BUAbl paboT, 10roBapuBaThCs, 0OCYKIaTh
IPOLECC U PE3YIbTAT padO0Thl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOEH;



y4acTBOBaTh B TPYIIOBBIX (popMax pabOTHI (0OCYXKJIEHHUS, OOMEH MHEHHM, «MO3TOBbIE
IITYPMBD) M HMHBIE), BBITIOJHATH CBOIO YacTh pabOThI M KOOPIWHUPOBATH CBOM JICUCTBUA C
APYTUMH YICHAMH KOMAaHJbI, OIEHMBATh KAadeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO
KpUTEpUsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aMOICHCTBHSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOO/IHO ONEPUPOBATh OCHOBHBIMU MOHATUSIMU CTEPEOMETPUU IPU PEIICHUHU 3a]ad
U MIPOBEICHUN MAaTEMaTUUECKUX PacCyKICHU;

MPUMEHATh AKCUOMBI CTEPEOMETPUM U CIEACTBHS U3 HUX INPH PELICHUU
r€OMETPUYECKUX 3a/1aY;

KJIaCCU(PHUIMPOBATh B3AUMHOE PACIOJI0KEHUE MPSMBIX B IPOCTPAHCTBE, IIIOCKOCTEH B
IPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBI3AHHBIMU C yTJIAMU B MPOCTPAHCTBE: MEXKIY
MPSAMBIMHU B IPOCTPAHCTBE, MEXKY MPSIMON U MIIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;

CcBOOO/JIHO pAaclo3HaBaThb OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IIpU3Ma, MUPAMHUJA,
IpSIMOYTOJIBHBII Mapaienenumnes, Kyo);

KJIACCU(PUIIMPOBATH MHOTOTPAaHHUKH, BEIOMPAst OCHOBAHUS ISl KIIAaCCU(UKALIHH;
CBOOOJHO ONEPUPOBATH NOHATUSMHU, CBS3AHHBIMH C CEUYEHHEM MHOIOIPAHHUKOB
IUIOCKOCTBIO;

BBIMOJIHATH MapajljielIbHOE, LEHTPAJIbHOE U OPTOrOHAJIbHOE HMPOEKTUPOBAaHUE (UTYD
Ha IJIOCKOCTb, BBIMOJHSTH U300paXkeHUs! GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB Pa3IUYHBIMU METOJAMH, BBIIOJIHSITH (BHIHOCHBIE)
IJIOCKUE YEepPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEpPXY, COOKY,
CHU3Y;

BBIUMCIATh IJIOIIAAM IOBEPXHOCTEW MHOTOTPaHHUKOB (IpU3Ma, MHpaMHUaa),
r€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (hOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, LEHTP, OCh U TUNIOCKOCTh CHMMETPUU (DUTYPBHI;

cBOOO/IHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOpJUHATAM B
IPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBUS HAaJl BEKTOPAMH;

pemiaTh 3aJauyd Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHWW W HAXOXKICHUE
F€OMETPUYECKUX  BEJIMYMH, [PUMEHSSI HW3BECTHbIE METOABl TMPHU  PELICHUU
MaTeMaTUYECKHX 3a/1a4 TOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIIOXKHOCTH;

MIPUMEHSATH MMPOCTENUIINE TPOrPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

U3BJIEKATD, npeoOpa3oBbIBaTh M HUHTEPOPETHPOBATH  MHGOpPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, NMPEACTAaBICHHYIO Ha dYepTexax Hu
pUCYHKaX;

IMPUMCHATH IIOJMYUYCHHBIC 3HAHWA Ha M[MPAKTHUKEC. CpPaBHUBATL W aAHAJIU3HUPOBATDL
pE€allbHbIC CUTyallH, MIPUMCHATh M3YUCHHBIC IMOHATHA B IMPOLCCCE MOMCKA PCIICHUSA



MaTeMaTU4YecKu cHOpMyITUPOBAHHON MPOOIEMBbI, MOIEIMPOBATh PeabHbIE CUTYaIIUU
Ha SI3bIKE T'€OMETPUHU, MCCIENOBAaTh MOCTPOEHHBIE MOJEIU C UCHOJIb30BAHUEM
reOMETPUYECKUX TOHSATUH W TEopeM, ammapara ajireOpbl, pelaTh MPaKTUYECKUe
3a/1a4uM, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIIUYUH;

MMETh MPEACTAaBICHUS 00 OCHOBHBIX A3Talax pa3BUTUA I€OMETPUU KaK COCTABHOMU
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiaacca oOydaromuiicss HayqYuTCs:

cBOOOHO ONEPUPOBATHh MOHATUAMHU, CBSI3aHHBIMH C LMJIMHIPUYECKON, KOHUYECKOU U
cheprueckoit MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TIOTYUYCHUS;

OTIEpUPOBATH MOHITHIMH, CBSI3aHHBIMH C Te€JIaMU BPAIICHUS: IHIMHAPOM, KOHYCOM,
chepoit 1 mapom;

pacrio3HaBaTth Teja BpalieHus (WIMHAP, KOHYC, cdepa U map) U 00bsICHATh CIIOCOObI
MOJTyYEHUS TEJ BPAIICHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACIONIOKEeHNE ChEPHI U MIIOCKOCTH;

BBIUMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB W TE€J BpallleHUs, 0ObEMBI U
IUIOIIA/IM TTOBEPXHOCTE MHOIOTPAHHUKOB M TEJI BPALLEHUS, TEOMETPUUECKUX TEJ C
OpUMEHEHUEM GOPMYII;

CcBOOOHO OMEPHUPOBATH MOHATHIMH, CBI3aHHBIMUA C KOMOMHAIMSIMH TE€J BPAIICHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHHWK, BIIMUCAHHBIA B c(pepy M OMHCAHHBIN OKOJO Chepsl,
cdepa, BnucaHHas B MHOTOTPAHHUK WM TEJIO BPAILICHUS;

BBIUMCIISITH COOTHOLIEHUS MEXAY IUIOMAAsIMHU OBEPXHOCTEN U 00bEMaMU MOJOOHBIX
TEN,

M300pakaTb HM3ydaeMble (DUTYpBI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PUCYHKOB MPOCTBIX 00BEMHBIX (PUTYp: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIlCHNUS;

U3BJICKATb, UHTEPIPETUPOBaTh M IpeoOpa3oBbiBaTh  MHGOpPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTypax, MPEACTABICHHYIO Ha uepTexax u
pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IMHAT;

pemarh TEOMETPUYECKHE 3aJladyd Ha BBIYKHCICHHE VYIJIOB MEXIY TMPSIMBIMA U
MJIOCKOCTSIMHU, BBIYHCIICHWE PACCTOSHUN OT TOYKH A0 TIUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;

CBOOOJTHO OIMEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JIBIDKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;

BBITIOJTHATh W300pa)KCHUS MHOTOTPAHHUKOB WM TEJI BpAIICHHS IPH IMapauIeTbHOM
nepeHoce, IMEHTPATLHON CHMMETPHH, 3¢PKAIbHON CHMMETPHUH, TIPH TTOBOPOTE BOKPYT
psIMOiA, peoOpa3oBaHus MOI00MS;

CTPOUTh CEYEHHS MHOTOTPAHHHUKOB W T BpAIEHUSA: CEYEHUS UUIUHApA
(mapajuilenbHO M MNEPHEHIAUKYISPHO OCH), CeYeHUs KoHyca (TmapasuiesibHbIe
OCHOBAHMIO ¥ TIPOXO/IAIINE Yepe3 BEPIINHY ), CSUCHUS I1apa;

HCIIOJIh30BaTh METOJBI TOCTPOCHUS CEUYCHHA: METOJ CIEJO0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJ] TIEPEHOCA CEKYIIEeH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKHE YTBEPKICHIS;
NPUMEHATh TeoMeTpuueckne (aKkThl NI PEIIeHUs CTEPEOMETPUUYESCKUX 3ajad,
MPEIIOJIAraloIIUX HECKOIBKO IIaroB PEIICHUs, €CIIM YCIOBUS IPUMEHEHUS 3a1aHbI B
SIBHOW U HEeSIBHOU (popme;

pemaTh 3aJadd Ha JIOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHHH W HaXOXKICHUE
TC€OMETPHUYECKUX BEINYMH;

NPUMEHATh TPOTPAaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI
P PEIIEHUN CTEPEOMETPUICCKUX 3a]1aY;

MPUMEHSATh TIOJyYCHHBIC 3HAHWA Ha TMPAKTHKE: CPAaBHUBATh, AHAIM3UPOBATh U
OIICHWBATh pEaJbHBIC CHUTYallUW, TPUMEHITh W3YYCHHBIC TIOHSATHS, TEOPEMBI,
CBOWCTBAa B TMpoOIleCCe IMMOMCKA PEIICHUS MaTeMaTHYeCKu CHOPMYIUPOBAHHON
poOJIeMbl, MOJICTTUPOBATh peajbHBIC CUTYyaI[MH HA S3BIKE T€OMETPHH, WCCIICIOBAThH
MMOCTPOEHHBIE MOJCIN C HCIOIb30BAHUEM TE€OMETPUYCCKUX TMOHATHH H TEOpPEM,
anmapaTta anreOphl, pemarh NPaKTHYECKUE 3a/laud, CBSI3aHHBIE C HAaXOXICHHUEM
r€OMETPUYECKUX BEJIUYHH;

UMETh TPEICTaBICHUs] 00 OCHOBHBIX AdTamax pa3BUTUS T'€OMETPUU KaK COCTABHOM
4acTH (pyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

n/n

HauMenoBanue
pa3aeyioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

JuekTpoHHbIE (HU(POBbIE)
o0pa3oBaTejibHbIE PeCypPChI

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue

padoThI

BBenenue B
CTEPEOMETPHIO

23

https://uchebnik.mos.ru/catalogue?
class level ids=10subject program

1ds=31937339,31937242,37186892,

37187269

Bzanmuoe
pacroJIoKeHue
MPSIMBIX B
MIPOCTPAHCTBE

https://resh.edu.ru

[TapamiensHOCTH
MPSIMBIX U
TJIOCKOCTEN B
MPOCTPAHCTBE

https://resh.edu.ru

[lepneHANKYISIPHOCTH
NPSMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE

25

https://resh.edu.ru

Vel u pacCTOAHUA

16

https://resh.edu.ru

MHororpaHHuKu

https://www.yaklass.ru

Bexkrops! B
IIPOCTPAHCTBE

12

https://www.yaklass.ru

IToBTOpEHME,
0000mIeHNE U
cHUCTEMaTH3aITus
3HAHUM

OBIIEE KOJIMYECTBO
YACOB 10
[TPOI'PAMME

102



https://uchebnik.mos.ru/catalogue?class_level_ids=10%20subject_program_ids=31937339,31937242,37186892,37187269
https://uchebnik.mos.ru/catalogue?class_level_ids=10%20subject_program_ids=31937339,31937242,37186892,37187269
https://uchebnik.mos.ru/catalogue?class_level_ids=10%20subject_program_ids=31937339,31937242,37186892,37187269
https://uchebnik.mos.ru/catalogue?class_level_ids=10%20subject_program_ids=31937339,31937242,37186892,37187269
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

11 KJTACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (uudgposrbie)
pa3zesioB H TeM Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoThl
pecypcsl
A
1 HaJIUTUYECKas 15 1
FE€OMETPUs
[ToBTOpEHME,
600
2 ODODIICHIE 1 15 1 https://www.yaklass.ru/
cUCTEeMaTu3aIus
3HAaHUM
3 O0BEéM MHOTOTPAaHHUKA 17 https://resh.edu.ru
4 Tena BpaieHus 24 https://resh.edu.ru
Inomanu
5 MIOBEPXHOCTH U 9 1 https://resh.edu.ru
00BEMBI KPYTJIBIX TEJ
6 JBrokeHUS 5 1 https://resh.edu.ru
IToBTOpEHME,
7 00001eHNe 1 17 )
cucTeMaTu3alus
3HAHUM
OBIIEE KOJIMYECTBO
- 102 8 0

YACOB I10 ITPOTPAMME
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HHOACHUTEJBHASA 3AIINCKA

VYueOHpiii Kypc «BeposTHOCT W CTATUCTHKA» YIIyOJEHHOTO YPOBHSA SIBISIETCS
MPOJIOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca yriyOJ€HHOTO YpPOBHS Ha
ypOBHE cpeliHero oliero oopa3oBanus. Y4eOHbIN Kypc npeaHa3HaueH a1 GOpMHUPOBAHUS Y
oOy4Jaronuxcsi CTaTUCTUYECKONW KyJIbTYpPhl U MOHUMAHHUS POJIM TEOPUU BEPOSITHOCTEHM Kak
MaTeMaTUYECKOTO MHCTPYMEHTA ISl U3YUYEHUS CIIy4alHbIX COOBITUM, BEIMYMH U MPOIECCOB.
[Tpu n3yuenun kypca o0OTamaroTCs MpeICcTaBICHHsI 00yUYaloIUXCs O METOAAaX UCCIIeIOBAaHUS
M3MEHYMBOTO MHpA, Pa3BUBACTCS MOHUMAHUE 3HAYUMOCTH U OOIIHOCTH MAaTeMaTUYECKHUX
METOJOB TIIO3HAHUA KAaK HEOThEMIIEMOM YacTU COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS.

ConepxaHne ydyeOHOro Kypca HamlpaBJICHO Ha 3aKpEIUICHHE 3HAHWM, MOJYYEHHBIX MpU
M3YYEeHHUU Kypca Ha YPOBHE OCHOBHOTO 0OOIIEero o0pa3oBaHus, U Ha Pa3BUTHE MPEACTABICHUMA
O CJIIy4YallHbIX BEJIIMYMHAX M B3aHUMOCBS3SIX MEXIYy HUMHU Ha BAXXHBIX IIPUMEPAX, CIOKETHI
KOTOPBIX TMOYEPITHYTHl U3 OKpYyXkKaromero Mupa. B pesynbrare y oOydaromuxcsi TOJBKHO
chopMUpOBATHCS MPEJCTABICHUE O HanOoJee YINOTPEOUTEIbHBIX U OOIIUX MAaTEeMaTUYECKUX
MOJIENSX, UCTIOIB3YEMBIX ISl OMTMCAHUS aHTPOTIOMETPUYECKUX U IeMOTpapUUecKux BEJIMYNH,
MOTPEIIHOCTE B Ppa3guyHbIE poOJa HU3MEPEHUSAX, JJIUTEIBHOCTH OE€30TKa3HOU paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SIBIIEHUW M TMPOIECCOB B OOIIECTBE.
VY4eOHblll Kypc siBIsieTcs 0a3oi 11 OCBOCHHS BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOJIMMBIX ~CIEIUATUCTaM HE TOJIbKO WHXEHEPHBIX CIEeIHATIbHOCTEH, HO TaKXKe
COIIMAJILHBIX M TICUXOJOTUYECKUX, TMOCKOJbKY COBPEMEHHBIE OOIIECTBEHHbIE HAyKH B
3HAUUTEIHFHON Mepe HMCIOJB3YIOT amnmapaT aHaiu3a OOoJbIIuX JaHHBIX. [leHTpanbHyr0 YacTb
y4eOHOT0 Kypca 3aHUMaeT 00CYKICHHE 3aK0Ha OOJIBIIMX Yncesl — GyHAaMEHTAIbHOTO 3aK0HA
MPUPOIbI, UMEIOIIIETO MAaTEMATHIECKYIO (hOpMaIIU3AITHIO.

B cooTBeTCTBUM C yKa3aHHBIMU LEISIMH B CTPYKType yueOHOTo Kypca «BeposTHOCTh U
CTaTUCTUKa» Ha YTIyOJIEHHOM YpOBHE BBIJICJICHBI OCHOBHBIC COJCP)KATEIIbHBIC JIMHUU:
«Cnyyaiinble COOBITHSI M BEPOSATHOCTUY U «CiydaliHble BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID).

[ToMUMO OCHOBHBIX JMHHUN B Y4eOHBIH KypC BKJIIOYEHBI DJIEMEHTHI Teopuu rpadoB u
TEOPUU MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOIIEHHOIO OCBOEHHUS Marepuanga JaHHOTO
y4eOHOTO Kypca U CMEKHBIX MAaTEeMaTHYECKUX YUEOHBIX KYpPCOB.

Conepxanue nuHuM «CiydallHble COOBITHSI M BEPOSITHOCTH» CIIY>KUT OCHOBOM JIJIst
dbopMHUpOBaHUS TIPEACTABICHUM O paclpeiesieHud BEpOSTHOCTEH MEXKAy 3HAYCHUSIMU
CIIy4alHBIX BEJIMYMH. BaXHYI0O 4acTb B OTOM COAECPKATEIBHOM JIMHUM 3aHUMAECT U3YUYEHHUE
r€OMETPUYECKOT0 U OMHOMMAIBHOTO PACHPENCIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMU
aHAJIOTaMM — MOKAa3aTeIbHBIM U HOPMAJIbHBIM PaCIpPeICICHUSIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYaWHBIMU BEJIMUYMHAMU U PACIPEICIICHUSIMH,
aKIICHTUPYIOT BHUMaHWE OOYy4YalOIMXCS Ha OMUCAHWUU U M3YYCHHH CIy4YaWHBIX SBJICHUUN C
MOMOIIbI0 HENpPephIBHBIX (yHKIHI. OCHOBHOEC BHHMaHHUE YJIEISAETCS MOKa3aTEIbHOMY U
HOPMAaJIbHOMY PACTIPEICIICHUSIM.

B yueOGHOM Kypce mnpeaycMaTpuBaeTCs O3HAKOMHUTEIBHOE H3YYEHUE CBSI3U MEXKIY
CIIyJailHBIMH BEJIMYMHAMH U OTMCAHUE STOU CBS3H C MIOMOIIBIO KO PUIMEeHTa KOPPesiuu U
€ro BBIOOPOYHOTO aHajgora. ODTHU BJIEMEHTHI COACPKAHUS Pa3BUBAIOT TeMmy «JlmarpaMmbl



paccenBaHus», M3y4YCHHYIO Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, U BO MHOI'OM
OTNUPAIOTCS HA CBEJICHUS U3 KYPCOB alireOpbl U TEOMETPHH.

Emé onun sneMeHT coaepikaHus, KOTOPBIA MpejjiaracTcs Ha 03HAKOMUTEILHOM YPOBHE
— TIOCJIEIOBATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIONIMX B CIUHUILY
BpeMeHUd. O3HAKOMJICHHE C paclpelelieHHEM BEpPOSTHOCTEH KOJWYECTBA TAKWUX COOBITHIMA
HOCUT pa3BHUBAIOIIMM XapakKTep MU SBISCTCS aKTyalbHBIM JJis OyIylIuX aOUTypHUEHTOB,
MOCTYMNAIOMUX Ha Yy4yeOHbIe CIHElNHAJbHOCTH, CBSI3aHHBIE C OOIICCTBEHHBIMH HayKaMU,
MICUXOJIOTUEN U YTIPABJICHHUEM.

Ha u3ydenne ydeOHOTO Kypca «BeposSTHOCTh M CTaTHUCTHKa» Ha YIIyOJICHHOM ypOBHE
otBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBa3ubiif rpad, nytu B rpade: nukibl u nenu. CteneHb (BaJIeHTHOCTh) BEPUIUHBI.
I'padsr Ha TOCKOCTH. JlepeBbs.

CrnydaliHple SKCIEPUMEHTHI (OTBITBI) M CIydalHbIE COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxomamwl). BeposiTHOCTB ciiyyaliHOTO COOBITHSA. BIM30CTh YACTOTHI U BEPOSITHOCTH COOBITHH.
CrnyyaliHbl€ OTBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepauuu Haj COOBITUAMMU: MEpeceuyeHrue, 0ObEAMHEHNE, TPOTUBOMOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyra ClI0KEHUS BEPOSITHOCTEN.

YcnoBHasE ~ BEPOSATHOCTb.  YMHOXKEHUE  BEpPOSTHOCTEH.  JlepeBo  ciydailHOro
skcepuMmenTa. @opmyia nojaHoi BepositHocT. Popmyna baiteca. HezaBucumbie coObITHS.

bunapHbIii ciyyaliHbIN ONBIT (MCIBITAHKE), YCIIEX U Heyaada. He3aBucuMbIe UCTIBITAHMSL.
Cepusi HE3aBUCUMBIX UCIBITaHUN 10 nepBoro ycrexa. IlepecranoBku u Qakropuan. HYucno
coueranuid. TpeyronpHuk Ilackans. @opmyia 6unoma HeroToHa.

Cepuss He3aBucHMBIX HcnbiTaHuld bepHymmun. CiydailHbld  BBIOOp W3 KOHEYHOMU
COBOKYITHOCTH.

CrnyudaiiHass BenuunHa. PacnpeneneHue BeposTHOCTeH. JluarpamMma pacrpenesieHus.
Onepaunyu Haj CiaydaHbIMM BeJIWYMHAMHU. buHapHas ciydaiiHas BenuuuHa. [Ipumepsr
pacnpenesneHui, B TOM YUCJIe T€OMETPUUECKOE U OMHOMHUAIBHOE.

11 KITACC

CoBMeCTHOE pacnpelesieHHe JBYX CIyYallHbIX BeIWYMH. He3aBucuMble cllydalHbIE
BEJIMYMHBI.

MareMatnyeckoe OXUJaHUE CIy4aiiHOW BenuuyuHbl (pacnpenenenus). [Ipumeps
MPUMEHEHUsT MaTEeMaTUYECKOTO OXuAaHus (CTpaxoBaHHe, JoTepes). MaremaTudeckoe
O’KHJlaHue OMHApHOW CilydailHOW Benu4rHbL. MaTeMaTuuecKoe OKUIaHUE CYMMBI CITy4ailHbIX
BEJIMYMH. MaTtemMaThuueckoe 0KUAaHNue Fr€OMETPUUECKOT0 U OMHOMUAIBHOTO pacpeiesIeHUN.

Juctiepcusi ¥ CTaHJAPTHOE OTKJIOHEHUE CIy4allHONW BEJIMYUHBI (paclpe/iesIeHus).
Jlucriepcust OMHAapHOM CilydaliHOM BelWYWHBI. MaTemMaThyeckoe OKHIaHWE IPOU3BEICHUS H
OUCIEPCUS CYMMBbI HE3aBUCUMBIX CIIyYaWHBIX BeJIWYMH. Jlucrepcus W CTaHAApTHOE
OTKJIOHEHHE OWHOMHANBHOTO pactpeaeneHus. Jlucnepcuss u cTaHAapTHOE OTKJIOHEHUE
FEOMETPUYECKOTO PACIIPEICTICHNUS.

HepasenctBo UeOwmméBa. Teopema UeOwiméBa. Teopema beprymnu. 3akoH OONBITHX
gyucen. BeiOopouHblii MeToj uccienaoBanuii. BeiOopounsie xapakrepuctuku. OrieHUBaHUE
BEPOSATHOCTH COOBITHSI MO BBIOOPOYHBIM JaHHBIM. [IpoBepka NpoOCTEMIIMX THUIOTE3 C
ITOMOUIBIO U3YYEHHBIX PACIPEICTICHUN.

HenpepriBHble ciydaiinpie Benu4uHBL. [Ipumeppl. @yHKIUS NIIOTHOCTA BEPOSTHOCTH
pacupeneneHus. PaBHOMEpHOE paclpeielieHHe W €ro CBOWCTBA. 3aJaudd, NPUBOMSIINAE K
IIOKa3aTeJIbHOMY PacHpeNesieHUuI0. 3a/1adu, MPUBOIAIIME K HOPMAJIBHOMY PacCIpeNesICHUIO.
@OyHKIUS TUIOTHOCTU BEPOATHOCTH IMOKA3aTEIbHOIO paclpeaesieHus, (pYHKIUs IIOTHOCTU
BEPOSATHOCTH HOPMAJIBHOTO pactpeneneHrs. OyHKIHS IUIOTHOCTH U CBOKMCTBA HOPMAJIbHOIO
pacnpeneneHus.



[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHMH. 3anadyu, MNPUBOASIINE K
pacnpenenenuro [Iyaccona.

KoBapuauust nByx ciydailHbix BenuuuH. KoadduuumeHT nuHENMHON Koppensuuu.
CoBMecTHbIE HAOMIOJEHUS [BYX BENUYHH. BBIOOPOUYHBIA KOIPPUIMEHT KOPPETSAIHUH.
Paznuume Mexnay JIMHEMHOM CBA3BI0 M NIPUYMHHO-CIEACTBEHHOW CBA3bl0. JIMHelHas
perpeccus, METO/l HAMMEHBIINX KBaJIPaTOB.



IINTAHUPYEMBIE PE3YJIBTATDI OCBOEHHA  YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKONM TMO3UIMU OOYy4YalOIIerocss KakK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHMCKOTO OOIIECTBa, MPEACTABICHUE O MATEMAaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUM, MPOLEIyp TPa’kJaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHL U APYIro€), YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOMN Tpa)KIaHCKON MIECHTUYHOCTH, YBAXKEHUS K MPOILLIOMY
M HACTOSIIIEMY POCCHUMCKOM MaTeMaTUKH, IIEHHOCTHOE OTHOIIECHHE K JOCTHXKCHUSIM
POCCHICKMX MaTEMAaTUKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJIbI, MCIOJb30BAHUE ATHUX
JOCTUKEHUN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(pepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX IIEHHOCTEM POCCHMCKOTO Hapoaa, CchHOPMUPOBAHHOCTH
HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJCHHUS, CBS3aHHOTO C  MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKH U JIEITEIIbHOCTHIO YYEHOTO, OCO3HAHKE JJUYHOTO BKJIA/Ia B
MOCTPOECHUE YCTONYHUBOIO OYyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE  OTHOIIEHWE K  MHPY, BKJIOYas  ACTETUKY  MaTeMaTH4YECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, pELICHUN, PaCCYKIECHUWH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) puznyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHATh MAaTeMAaTHYECKHE 3HaHUS B HWHTEpecax
3I0pOBOr0 M 0€30MacHOro odpasa >KU3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/I0pPOBHIO
(3mopoBoe NMUTaHUE, cOATAHCUPOBAHHBIM PEXKUM 3aHSATUN U OTIbIXa, peryiisipHas puznueckas
AKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE MPU 3AHATUIX CHOPTUBHO-03/I0POBUTEIHHOM
NEeATENIbHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHWE IIEHHOCTHU TPYA0JIIO0OUS, HHTEPEC K pa3InuHbIM chepam
Mpo(eCCUOHATILHON NeATEIbHOCTH, CBA3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpIIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccu U pearu30BbIBATH COOCTBEHHBIC
KU3HCHHBIC TIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMaTHYECKOMY OOpPa30BaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEH JKM3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B
pelIeHUH MPAKTUYECKUX 3a7a4 MaTEMaTUUeCKON HANPaBJICHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYpbl, TMOHWMAHUE BIUSHUS COIUAIBHO-
SKOHOMHMYECKHX MPOILECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOM CpEebl, OCO3HAHHE
rJI00aJbHOIO  XapakTepa HJKOJOTMYECKMX MpoOJieM, OpHUEHTalMs Ha MpUMEHEHHE



MaTEeMaTUYECKUX 3HAHUM JJIs pelIeHus 3a/lay B 00JIaCTH OKpY>Karollel cpeibl, IUIAaHUPOBaHUE
MOCTYIIKOB M OLEHKH X BO3MOHBIX MOCJIEICTBUM JJIs1 OKPY KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH M OOIIECTBEHHOW MPAKTUKH, TOHUMAHHE MAaTEMAaTHIECKON HayKH Kak cepbl
YeJIOBEUECKOU JeATEIbHOCTH, ITANOB €€ pa3BUTHA U 3HAUUMOCTHU JIJIsl pa3BUTHUS LIUBUIIU3AIUHY,
OBJIAJICHUE SI3IKOM MATEMAaTUKH W MaTeMaTHYEeCKOW KyJIbTYpOH Kak CpeICTBOM MO3HAHUSA
MHpaA, TOTOBHOCTb OCYIIECTBISATH TPOCKTHYIO U HCCIENOBATEIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jiornyeckue AeicTBHA:

BBIABJISITh M XapaKTEpU30BaTh CYIECTBEHHbIE MPU3HAKM MATEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXAYy TMOHATUAMH, (DOPMYIUPOBATh OMNpEACTICHUs] TOHATUM,
YCTaHABJIMBATh CYIIECTBEHHBINM NpPHU3HAK KiIacCU(UKALUKM, OCHOBAaHUSA 1Jii OOOOIECHUS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (DOpMYyITUpOBaTh U MPEeOOPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIEC U
OTpHUIlaTEeIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIONCHUSIX U YTBEPXKACHMSIX, TMpeasiaraTh KPUTEPUH IS BBISABICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JeJaTh BBIBOJbI C KMCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U HWHIYKTUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKICHUM (TIpsIMBbIE U
OT MPOTUBHOIO), BBICTPAUBATh APTYMEHTAIMI0, NPUBOAUTH MNPUMEPBI U KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBHIBOJIBL;

BBIOMpaTh CHOCOO pelieHus y4eOHOM 3ajauyu (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOUpATh HaubOoJee MOAXOMANUNA C YU4ETOM CaMOCTOSITEILHO BBIICICHHBIX
KpUTEPHUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

UCIIOIb30BaTh  BONPOCHI  KAaK  HCCIENOBATEIIbCKUWA  MHCTPYMEHT  IO3HAHMS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHpYIOIIME TPOTUBOPEUUE, MPOOJIEMYy, YCTaHABIUBATH
HMCKOMOE U JJaHHOE, (OPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIHIO, MHEHUE;

MPOBOAUTL CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HUCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTUYECKOTO OOBEKTa, SIBICHUS, MPOIIECCA, BBISBICHHUIO
3aBUCUMOCTEHN MEXTy OOBEKTaMH, SIBICHHUSIMH, TIPOIECCAMU;

CaMOCTOSTENIbHO (POpMyIMpoBaTh 0000IIIEHHS U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJII0JICHHS, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTaTOB, BHIBOIOB
1 0000IIIEHU;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIIECCA, & TAKKE BBIBUTAaTh MPEANOI0KEHHUS O
€ro pPa3BUTHUU B HOBBIX YCIIOBUSIX.



Pabora ¢ unpopmaumeii:

BBISBIIATH 1e(DUIUTH HH(POPMAIIUH, TAaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOIIPOC U IS
peleHus 3a1a4u;

BbIOMpaTh WHGOPMALMIO M3 HCTOYHMKOB PpA3UYHBIX THIIOB, aHAJU3UPOBATH,
CHUCTEeMAaTU3UpPOBaTh M HHTEPIPETUPOBATh HWHGOPMALMIO pa3IMYHBIX BUIOB H (opm
HpeACTaBIICHUS;

CTPpYKTYpUpOBaTh  HHGOpPMAIMIO, TPEACTaBIATH €€ B  pa3IU4YHbIX  (opMmax,
WUTIOCTPUPOBATH TpapUIeCcKH;

OLICHMBATh HAAEKHOCTh HH(MOPMALMA TIO CaAMOCTOSITENIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHbBIE YHUBEpPCcAIbHbIE yUeOHbIE T1eiiCTBHSA

Oo0wmenue:

BOCTIIpUHUMATh U (DOPMYITHPOBATH CY)KJICHUS B COOTBETCTBHH C YCJIOBHSIMH H IEIISIMH
OOIIeHHMSI, SICHO, TOYHO, TPAMOTHO BBhIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MHUCHMCHHBIX
TEKCTaxX, JaBaTh IOSICHCHHS IO XOJy PEIICHHS 3a7add, KOMMEHTHPOBATH IOJIYYCHHBIN
pe3ynbTarT;

B X0Jie 0OCYXJICHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI, MPOOJIEMEI,
pelraeMoii 3a1auu, BEICKA3bIBaTh MJICH, HAIICJICHHBIC Ha IMOMCK PEIICHHSI, COTIOCTABIISITh CBOU
CYXICHHSI C CYKICHHUSIMH JIPYTUX YIYaCTHUKOB JHAJIOTa, OOHAPYKUBATh PA3IMUUE U CXOICTBO
MO3UINi, B KOPPEKTHOH (hopMe (HOpMyIMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS,

MPEJICTaBIATh PEe3yJbTaThl PEIICHHS 3aJIadyM, dKCICPUMEHTA, WCCIICIOBAHMS, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (GopMaT BBICTYIUICHUS C Y4€TOM 3a7ad TPE3CHTAllud |
0COOEHHOCTEH ayTUTOPHHU.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJIAITh IUIaH, aJITOPUTM PEUICHMs 3a7aud, BHIOMpATh CIOCOO pELIeHHUs ¢ y4ETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BApUAHTHI pEeIEHUM ¢ YYETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIN HHTE/JIEKT:

BJA/IeTh HaBbIKAMHU II03HABATEJIBHOM pediekcud Kak OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIOCOOAMH CAMOIIPOBEPKH,
CaMOKOHTPOJISl TPOLIECCa U Pe3yJIbTaTa PEMICHUS MATEMATUYECKON 3a1a4H;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH NPHU PEIICHUU 330a4d, BHOCHUTH
KOPPEKTUBHI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlICHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3ylbTaTa LEId U YCIOBUSAM, OOBSACHATH TNPUYHUHBI
JOCTH)KEHUSI WM HEIOCTHXKEHHUS! pe3yJbTaTOB JEATENbHOCTH, HAaXOJWUTh OIIMOKY, /1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMMATh U KCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOM W MHIMBUIYaJbHOU pabOTHI PU
penieHn y4eOHbIX 3a/ay, NPUHUMATh I1€db COBMECTHOM JI€ATENIbHOCTH, IJIAHUPOBATh



OpTraHM3AIMI0 COBMECTHOUW pabOThI, paclpenesaTh BUABl padoT, JOTOBapUBATLCS, OOCYKIATh
IPOIECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popMax pabOTHl (0OCYXJIEHHUS, OOMEH MHEHHM, «MO3TOBbIE
IMITYPMbI» W HWHBIC), BBITIOJHATH CBOIO YacTh PaOOTHI M KOOPJUHHUPOBATH CBOU JIEHCTBUS C
JAPYTUMHU YJICHaMH KOMAaHJbI, OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOMIMI TPOIYKT TIO
KpUTEPHUsIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOygaromuiicss HayquTCs:

cBOOOIHO OTIEpUPOBATH MOHATHAMU: Tpad, IIOCKUi rpad, CBsI3HBIN rpad, MyTh B rpade,
LElb, UKL, IEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIYYAHHOI0 IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: CIYYalHBIA SKCIEPUMEHT (OMbIT), CIydailHOe
COOBITHE, BJIEMEHTAapHOE Cily4yailHoe cOObITHE (IJIIEMEHTAPHBIM HMCXO0J) CIy4ailHOro OIbITa,
HaxOJIUTh BEPOATHOCTU COOBITHMM B ONbITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH;

HaxoAUTh U (GOPMYJIUPOBATH COOBITHS: MEepeceueHrue, 00beAMHEHNE JAHHBIX COOBITHH,
cOOBITHE, TPOTUBOIOJIOKHOE JAaHHOMY, HUCIIOJIB30BAaTh AUarpaMmsbl Jiljiepa, KOOPAWHATHYIO
OpsIMYIO0 JUIsL pELIeHUs 3ajad, I0JIb30BAaThCsA (POPMYJIONH CIOKEHUS BEPOATHOCTEH IS
BEPOSITHOCTEH JIBYX M TPEX CIIyYalHBIX COOBITHIA;

ONEpUpOBaTh TMOHATHSMHU: YCJIOBHAsi BEPOSTHOCTb, YMHOXKEHHE BEPOSITHOCTEH,
HE3aBHCHUMBIE COOBITHS, IEPEBO CIyYaHHOTO HKCIEPUMEHTA, HAXOUTh BEPOATHOCTH COOBITUI
C TIOMOIIBIO TMpaBUja YMHOXKEHHUS, JE€peBa CIy4allHOrO OINbITa, HCIOJIb30BaThb (POpMYIy
MOJIHOM BEpOATHOCTH, (hopmyny baiteca mpu permieHun 3amad, ONpenensTb HE3aBHCHUMOCTD
coObITHH MO (hopMyJie U IO OPraHU3aIMH CIIy4aliHOTO 3KCIIEPUMEHTA;

MPUMEHATh HM3yYECHHbIE KOMOWHATOPHBbIE (QOPMYNbI [JIs1 TMEPEUYHUCICHUS 3JIEMEHTOB
MHOJKECTB, DJIEMEHTAPHBIX COOBITUH CIIy4allHOTO OIBITA, PELIEHUs 3aJad M0 TEOPHH
BEPOSITHOCTEN;

CBOOOJIHO ONEPUPOBATh MOHATUAMU: OMHAPHBIN CIy4ailHbIA ONBIT (UCTIBITAHUE), YCIIEX U
HEey/1aya, He3aBUCUMbIEC MCIBITAHUSI, CEPUsI UCTIBITAHUM, HAXOAUTh BEPOSITHOCTU COOBITHIL: B
CEepHUM MCHBITAHUN JO0 MEPBOT0O yCrexa, B CEpUU UCHBITaHUN bepHysuM, B OmbITe, CBI3aHHOM
CO CITy4aiiHbIM BHIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOZIHO  ONEepUpOBaTh  MOHATUSMHU:  Cily4ailHas  BeJIMYMHA, paclpeaesicHue
BEPOSITHOCTEHW,  JuMarpaMma  pachpeferneHus,  OuHapHas  cllydailHas  BeJIWYMHA,
reoMeTpuyecKoe, OMHOMHUAJILHOE pacIpe/iesieHue.

K konmy 11 kinacca oOyyaronuiicss HayquTCs:

ONEpUPOBaTh MOHATUSAMHU: COBMECTHOE paCHpEAEICHHE [BYX CIy4allHbIX BEJIMYHH,
UCIOJIb30BaTh TaOJMIly COBMECTHOTO pAaclpeaeNieHUs] ABYX CIIy4alHbIX BEJIWYMH IS
BBIZICJICHUSI PACTIPEACIICHUS] KaXXIOW BEJIUYMHBI, ONpPEACNICHUS HE3aBUCHUMOCTU CIy4YalHbIX
BEJINYUH;

CBOOOJHO ONEPUPOBATH MOHATUEM MAaTEMAaTHUYECKOIO OXKUAAHUS CIy4allHON BEITMUYMHBI
(pacnipenenenusi), MPUMEHATh CBOMCTBA MaT€MAaTHUYECKOIO OXXWJAHUS MPU PELICHUM 3a]ad,
BBIYHMCIIATh MAaTEMATHUECKOE OXKUAaHEe OMHOMUAIBHOTO U T€OMETPUUECKOTO pacIpeiesieHUl;



CBOOOJTHO OIEPUPOBATH MOHATUSMU: TUCIIEPCHS, CTaHAAPTHOE OTKJIOHEHHE CIy4aiHOM
BEJIMYMHBI, IPUMEHATh CBOICTBAa AMCIEPCUU CIy4yailHOM BeNUYMHBI (pacupeienieHus) Mpu
pelIeHNH 3aJa4, BBIYMCIATH JUCIIEPCHIO U CTAHJAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO U
OMHOMHUANBHOTO paclpeaeeHuil;

BBIUUCTISATh BBIOOPOUYHBIC XApaKTEPUCTUKA MO JIAHHOW BHIOOPKE U  OLEHUBATH
XapaKTePUCTHKH TE€HEPaJbHONH COBOKYMHOCTH JaHHBIX MO BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OneHuBaTh BEPOATHOCTH COOBITUI M IPOBEPSITh MPOCTEMIINE CTATUCTUYECKUE T'MIOTE3bI,
MOJIb3YSCh U3YUYCHHBIMH PaCIPEICICHUSIMHU.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

KoHnTpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

duekTpoHHbIe (LM (pPOBbHIE)
o0pa3oBaTesbHbIe pecypchl

DJIEeMEHTBI TEOPUU
rpadoB

http://school-
collection.edu.ru/catalog/

Cnyualinbie
OTIBITHI, CITYYaiiHbIC
COOBITHS U
BEPOSTHOCTH
CcOOBITHI

https://lesson.academy-
content.myschool.edu.ru/02.4/10

Onepanuu Haj
MHOKSCTBaMH U
COOBITHUSIMH.
Crnoxenune u
YMHOXXEHHE
BEPOSTHOCTEM.
YcnosHas
BEPOSITHOCTb.
HezaBucumnie
COOBITHS

https://lesson.academy-
content.myschool.edu.ru/02.4/10

DNIEeMEHTbI
KOMOMHATOPUKH

https://lesson.academy-
content.myschool.edu.ru/02.4/10

Cepun
IMOCJICIOBATEILHBIX
HUCIIBITAaHU.
HcnerTanus
bepnyiu.
CryuaiiHblii BBIGOD
U3 KOHCYHOM
COBOKYITHOCTH

https://lesson.academy-
content.myschool.edu.ru/02.4/10

Crny4aiinbie
BEJIMYMHBI U
pacrpeneneHus

16 1

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOTPAMME

34 2
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11 KJTACC

HauMeHoBaHue KoandecTBo uacoB
Ne JieKkTpoHHbIe (LM (pPOBbLIE)
pa3aesioB U TeM Kontpoabnubie | I[IpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE PecypcChl
NPOrpamMMblI padoThI padoThI
1 3aK0H OOJIBIINX 4 https://lesson.academy-
qucel content.myschool.edu.ru/02.4/11
DJIEMEHTEI
9 MATEMATHIECKO 5 https://lesson.academy-
content.myschool.edu.ru/02.4/11
CTAaTUCTUKHU
HenpepriBHbie
CIy4JaitHble
BCIINYHNHBI
3 (pacipenenens) 4 https://lesson.academy-
pactipeiest ’ content.myschool.edu.ru/02.4/11
[I0Ka3aTeIbHOE U
HOPMaJIbHOE
pacnpeneneHus
4 Pacnpenenenue 5 1 https://lesson.academy-
I[Tyaccona content.myschool.edu.ru/02.4/11
CBsI3b MEXK
5 - aﬁHmfZ 5 https://lesson.academy-
yd content.myschool.edu.ru/02.4/11
BEJIMYUHAMHU
O06o0061IEHNE U
6 cUcCTEMaTH3alUA 14 1
3HAHUH
OBHIIEE KOJIMYECTBO
YACOB I1O 34 1 01

I[TPOT'PAMME
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