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HOACHUTEJIBHAS 3AIINCKA

VYyeOubii mnpeaMer «MareMaTuka» COCTOMT U3 TpeX Y4eOHBIX KYpPCOB:
«AnreOpa W Hayana MaTeMaTHYECKOro aHanuza», «['eomerpus», «BeposTHOCTh U
cTaTHCTHKa». Bce Kypchl BenyTcst moouepeIHO B paMKax yueOHol Henenu. Paboyas
nporpamma ydyeOHoro mnpenmera «Maremartuka» 0a30BOro YypoBHS s
oOyvaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJapCTBEHHOT0 00pa30BaTeILHOTO CTaHIapTa CpeaHEero ooiero oopasoBaHus,
C y4€TOM  COBPEMEHHBIX MHUPOBBIX  TpPeOOBAHMM, NPEIBABIAEMbIX K
MaTeMaTHYeCKOMYy OOpa3oBaHMIO, U TPAJULUUNA POCCUUCKOrOo 00pa3OBaHMUS.
Peanuzanus nporpaMMbl 00€CreYMBAET OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBIIIOIIMMHU OCHOBY JJI CAaMOpPa3BUTHUS M HENPEPBIBHOIO 00pa3oBaHUs,
[IEJIOCTHOCTh OOUIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havama MaTeMaTHYeCKOTO aHAIIM3a» SIBISAETCS OJIHUM W3
HanboJiee 3HAYMMBIX B IPOTPAMME CTapIIIeH HIKOJIBI, TIOCKOJIBKY, C OJTHOH CTOPOHHI,
OH 00€CTeunBaeT WHCTPYMEHTAIBHYIO 0a3y i HM3y4YeHHs] BCEX €CTECTBEHHO-
HAY4YHBIX KYpPCOB, a C JIPyroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPaAKTHOE
MBIIIUICHWE YYalluXcs Ha YpPOBHE, HEOOXOJAMMOM JUII OCBOSHHUS KYpCOB
MHPOPMATHKH, 0OIIECTBO3HAHMUS, HICTOPUH, CJIOBECHOCTH. B pamMkax TaHHOTO Kypca
ydaliuecss OBIIAJICBAIOT YHHBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpPas
dbopMyITHUpYET CBOM JOCTHXKCHUSI B MaTEMaTHIECKOH (hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHalIM3a 3aKJIabIBa€T OCHOBY JISI
VCHEIIHOTO OBJAJICHUS 3aKOHAMH (DHU3UKH, XUMHUH, OHOJIOTHM, TOHHUMAaHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHKA U OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEIHEBHOW XM3HU. B TOXke BpeMsi OBIajcHUE
a0CTpaKTHBIMU M JIOTHYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCIIOJIH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, abCcTparupoBaHue u
aHaJNoOTHI0, POPMHUPYET KPeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIC ydYaluecs
MOJIYYatOT HOBBIM OMBIT PEHICHUS MPUKIATHBIX 3a/ad, CaMOCTOSATEIHLHOTO
MMOCTPOCHUSI MATEMAaTUYECKUX MOJIETICH pealbHbIX CUTYyallMiidi W WHTEPIpETaInu
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  MpUMEPAaMH  MaTeMaTHUYECKUX



3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE U B MCKYCCTBE, C BBIIAIOIIAMUCA
MaTeMaTUYeCKUMH OTKPBHITUSIMU U UX aBTOPAMHU.

Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHI[MATIOM, KOTOPBIi
peanusyeTcs Kak depe3 y4eOHbIM Marepuall, CoCOOCTBYIOMINI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesTeIbHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOIOTKUTETLHON
KOHIICHTPAIIMM BHUMaHUs U OTBETCTBEHHOCTH 3a MOJYUYEHHBIN Pe3yibTar.

B ocHoBe MeToauku 00yueHus anredpe u HayajsaM MaTeMaTUYeCKOro aHaJIn3a
JICKUT JACATETLHOCTHBIN MPUHIUI 00yUEHHUS.

Crpykrypa Kypca «Anredpa u Hadaja MaTeMaTHYECKOTO aHalIM3ay» BKIIFOYAET
CIEYIOLIUE COAECPKATEIbHO-METOAUYECKUE JUHUU: «YHHClIa W BBIYUCICHUS»,
«DyHk1uu U rpadukny, «YpaBHEHUS U HEPAaBEHCTBay, «Hadana MatemMaTH4ecKoro
aHanu3ay», «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COIEPKATETbHO-METOUYECKUE
JUHAUA M3YYaloTCs Ha TPOTSHKEHUW JBYX JIET OOydeHUs B CTapIiel MIKoJe,
€CTECTBEHHO JIOMOJIHSS APYT JIPyra U MOCTEIIEHHO HACHIIIASICh HOBBIMH TEMaMHu U
paznenamu. JlaHHBIN Kypc SBIISIETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe coaepkaHWE HECKOJbKMX MaTeMaTH4YeCKUX JUCIUIUIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMAaTUYECKUN aHAJIU3, TEOPHUsi MHOXKECTB U Jp. [lo Mepe Toro
KaK ydJalluecs OBJIaJieBaloT BCE Oojiee MHUPOKUM MATEMATHUYECKUM arllapaTtoMm, y
HUX TIOCJEAOBATEIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTUYECKYIO MOJIEIb PEabHON CUTYaAlLMH, IPUMEHATh 3HAHUS, MOJIYYEHHBIC B
Kypce «Anrebpa ¥ Hadaja MaTeMaTHYEeCKOTO aHajau3a», JUIsl pelIeHHUs
CaMOCTOSITEIbHO  C(HOPMYJIUPOBAHHOM MaTEeMaTHYeCKOM 3ajJadd, a 3aTeM
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3yabTaT.

ConepxarenbHO-MeTOAMYECKas JIMHUA «YHucCia W BBIUUCICHUS 3aBEpIIACT
dbopMupoBaHUE HABBIKOB MCIOJB30BaHUS JICHCTBUTEIBHBIX YUCEN, KOTOpOE OBLIO
HA4aTO B OCHOBHOM IKoje. B crapmieii mkoje ocoboe BHUMaHUE YIEISCTCS
(GbOpMHUPOBAHUIO TIPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
WCIIOJIb30BAaHUE PA3NUYHBIX (OpPM 3amucu JIEWCTBUTEIHHOTO 4YHCIA, yMEHHE
pallMOHATILHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLECHHUBATh
pesynbrar. OOyuaromuecs TOJYyYaroT HaBBIKM MPUOIMIKEHHBIX BBIYUCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHUH.

JIuausa «YpaBHEHUSI U HEPABEHCTBA» peaU3yeTCsl Ha MPOTSHKEHUU BCETO
oOydeHHMsI B CTapuied IIKOJIe, TMOCKOJIBKY B KaXIOM pas3felie MporpaMMbI
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIOMIUX 3ajad. OOydaroniuecs: OBIaJeBaIOT
pa3IUYHBIMU METOJAMHU pPEUIECHUs IENbIX, PAlUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeJIbHbIX, JOrapuPMUYECKUX UM  TPUTOHOMETPUYECKUX YpPAaBHEHUH,
HEPABEHCTB U UX cucteM. [lonyueHHble yMEHUS UCTIONB3YIOTCS MPU UCCIIEIOBAHUU



(GYHKIMI C TOMOIIBIO MPOU3BOAHON, PEIICHWH MPHUKIATHBIX 3a/lad W 3a1ad Ha
HaxXOXJCHUE HaWOONBIIUX W HAWUMCHBIIMX 3HadYeHWd GyHknuu. JlaHHas
colep)karelibHasg JIMHMS BKIIOYAaeT B ce0d Takxke (OpMUpPOBAHHE YMEHUUI
BBIMIOTHATh pacuéThl 1Mo ¢opmynaM, MpeoOpa3oBaHUsS IENBIX, pPalMOHATIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHM, a TaKKe BBIPAXKCHUH,
COJEpKAINX CTENEHU W JorapuMmbl. braromaps u3ydeHHI0 anreOpandeckoro
MaTepuaia IpOUCXOAUT NajbHEHIIee pa3BUTHE aJITOPUTMUIECKOTO U a0CTPAKTHOTO
MBIIIICHUS yYamuxcs, (OPMHUPYIOTCS HABBIKM JCAYKTUBHBIX PACCYXKICHHH,
paboThl C CHMBOJIBHBIMH (oOpMamH, TMPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE PaBEHCTB U HepaBeHCTB. AnreOpa npeanaraet 3¢ ()eKTUBHbIC
WHCTPYMEHTBHI JUISl PEIICHUS TMPAKTHYECKHMX M €CTECTBCHHO-HAYYHBIX 3aJ1ad,
HarJISITHO IGMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopepxxarenpHO-MeTOUYECKass JHHUA «QDYHKIMH © TpaQuKA» TECHO
NIeperuIeTaeTcs ¢ APYrUMU JIHHASIMH Kypca, TTOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1aéT
TIOCJIeIOBATEIBHOCTh U3YUCHHS MaTepuaia. M3ydeHne CTeneHHO!, MoKa3aTebHOH,
JorapuMUYECKONR W TPUTOHOMETPUYECCKUX (YHKIIMHA, MX CBOWCTB M TpaduKOB,
UCTIOJIb30BaHUE (YHKIMH /ISl PEIICHUs 3a/1a4d U3 JPYTHX y4eOHBIX MPEIMETOB H
peaNbHOM JKM3HU TECHO CBSI3aHO KaK C MaTEeMaTHYECKUM aHallu30M, TaKk U C
pelIeHreM ypaBHEHUU W HepaBeHCTB. [Ipu 3ToM OoJsbllioe BHUMAHUE YEISETCS
(bopMUpPOBaHUIO YMEHHS BhIpakaTh POPMYyTaMH 3aBUCUMOCTH MEX]Y Pa3TuYHBIMU
BEJIMYMHAMH, UCCIEN0BAaTh TOJyYeHHbIE (YHKIMH, CTPOUTh HX TrpaduKH.
Matepuai 3Toi cofiep>KaTebHON JTMHUN HAIEJIeH Ha Pa3BUTHE YMEHU U HABBIKOB,
MO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXK/y BETUYMHAMU B pa3InyHON (opme:
aHAJTUTUYCCKOU, Tpaduyecko u ciaoBecHoW. Ero wm3ydeHume crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas nuHus «Hauama mMaTreMaTH4YecKOTO aHaln3a» TMO3BOJISAET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTEMaTUYECKUX, TaK W MPUKIATHBIX 3a7ad,
JOCTYTHBIX 00y4YaroIUMCs, Y KOTOPBIX MOSABISAETCS BO3MOKHOCTb HUCCIIEIOBATh U
CTpOuTh rpaduKu PYHKINH, OTIPEEATh UX HAUOOJBIITNE U HANMEHBIINE 3HAUCHUS,
BBIYHCIIATH TUTOMAAN (PUryp U OOBEMBI TN, HAXOJUTH CKOPOCTH M YCKOPECHHUS
mporieccoB. JlaHHas conepKaTelbHas JWHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTeMAaTHYEeCKMX MOJENed peambHBIX CHTYallud, HaXOXKICHUS
HAWJTY4IIeTO PEIICHHs] B MPUKIATHBIX, B TOM YHCIE COIUATbHO-YKOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYEeCKOrO aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-TOTHYECKOTO W KPEATUBHOTO MBIIIICHNUS,
dbopMHUpOBaHUIO YMEHUH paCIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe,
TeXHHKe M uckycctBe. OOydarommuecs Y3HAIOT O BBLAAIOIIKUXCS pPeE3yJbTaTax,
MOJIYYCHHBIX B XOJIC Pa3BUTHUS MAaTEMAaTUKH KaK HAYKH, U UX aBTOPax.



ConepxaTenbHO-METONNYECKAsA JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
IIOCBAIIEHA  JJIEMEHTAM  TEOPUM  MHOMKECTB. [€0pPETUKO-MHOKECTBEHHBIE
MIPEACTABIEHNS MMPOHU3BIBAIOT BECh KYPC WIKOJBHOW MATEMAaTUKH WU IPEIAraroT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINI BCE pa3enbl MAaTEMAaTUKU U €€
MIPUJIOKEHHUM, OHU CBA3BIBAIOT Pa3HblE MATEMATUYECKUE NUCLUIUIMHBI B €IUHOE
uenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHUKY MOHMMAaTb TEOPETHKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMATHKM M MCIHOJIB30BaTh €ro IS
BBIPA)KEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hauajsa MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI ~MAaTEMaTUYECKOIO  MOJEIHMPOBAHMS, KOTOpPHIE  IPU3BaHBI
c(hOopMHPOBATH HABBIKK MOCTPOEHUSI MOJIEJIEH pealbHbIX CUTYallUi, UCCIIeIOBAaHUS
ATUX MOJeNiel C MOMOIIbIO anmapara ajredpbl 1 MaTeMaTHUYecKOro aHaiu3a |
MHTEPIPETALMHU NTOJIYYEHHBIX PE3yJIbTaTOB. TaKue 3a/laHusl BIUIETEHBI B KaXKIbIN U3
pa3ziesioB NpOrpaMMBbl, MOCKOJIBKY BECh MAaTEpUAII Kypca IIUPOKO UCTIONb3YETCS IS
pelmieHns NOpUKIaAHBIX 3adad. lIpw pelmieHun peanbHbIX MPAKTUUYECKUX 3adad
y4yaliuecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH
npobsiemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIIAIHBIX
3a/lay OpraHu3yeTcsl B IMpoIlecce U3y4YeHHUs BCeX TeM Kypca «AnreOpa v Hayana
MaTE€MAaTHYECKOTO aHAIN3a.

BaxxHocTe yueOHOro Kypca TeoOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyuYeHHUsS T€OMETPUHM B HAMPABICHUU JIMYHOCTHOTO
pa3BuTUA oOydaromuxcs, GopMUpPOBaHUS (PYHKIIMOHAJIBLHOW MaTeMaTHYeCKON
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazButre y oOydaronmxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYIIHOCTH U MPOUCXOKIECHUH T'€OMETPUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTpaKEHUs
MAaTEMaTH4YE€CKOW HAYKOU SIBJIEHUU U IPOLIECCOB PEATBHOIO MUPA, MECTE T€OMETPUU
B CUCTEME HayK M POJIY MATEMATUYECKOTO MOJICIIMPOBAHUS B HAYYHOM [IO3HAHUU U
B IIPaKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MHUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBnseTcs OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOOecrne4ynBaeT BO3MOXKHOCTb H3YUEHHS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAITPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIIeHHE, (OPMUPYEMOE MPU HU3YUYEHUH OOYUYaIOIIUMUCS
MTOHATUHWHBIX OCHOB T'€OMETPHUM U IIOCTPOCHHUU LIENIOYKHU JJOTHUECKUX YTBEPKICHUN
B XOJI€ peleHHs TIeOMETPUYECKHMX 3a1ad, YMEHHE BBIIBUIaTb M OIPOBEPraTh



TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a/Ja4 €CTECTBEHHO-
Hay4YHOTO ITMKJIa, B YaCTHOCTU U3 Kypca (HU3UKHU.
YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATENbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOTO ObITHS, (opMma
OTPaXKEHUsSI OKPYXKAIOIIET0 MHUpPA, YCIOBHE YCHEIIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  JAecTBUTENbHOCTH. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3HbIC BUIbl YUEOHON U TPYIOBOM AEATEIbHOCTH, SBIISICTCS
ONHUM U3 TpOoPeCCHOHALHO BaXXHBIX KadyeCTB, IMOATOMY akTyajbHa 3ajaya
dbopmMupoBaHusi 'y  OOYydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBUAHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTHYECKOMN JAEATETbHOCTU 10 MHOTUM HAIPaBIICHUSIM.
Ilenbs ocBoeHusi mporpammbl yueOHOro kypca «['eomerpusi» Ha 6a30BOM
ypoBHE o00yueHus — oOmeo0pa3oBaTeibHOe H  OOIIEKYJbTYPHOE pa3BUTHE
oOydJaromuxcs yepe3 00ecrneueHne BO3MOKHOCTH IPHUOOPETEHUS U UCTIOIb30BaAHUS
CUCTEMAaTHYECKUX TIEeOMETPUYCCKUX 3HAHMM W  JCUCTBUH, CHenu(pUIHBIX
F€OMETPUHM, BO3MOXKHOCTH  YCIICIIHOTO  TMPOJOJDKCHHS  OOpa3oBaHHs IO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C TIPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.
[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TIpe/HAa3HA4Y€Ha IS
oOy4JaromuXxcs CpeHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAUYMTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTO 0O0mIero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
crienupuKoOr reoMeTpur M HEOOXOAUMBIE JIJIsl )KM3HU B COBPEMEHHOM OOIIECTRE.
Kpome 3Toro, 0HM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO OoJiee riIy0oKo, eciu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKUX 3HAHUAX B
npodeccuoHaIbHOM eATeTLHOCTH.
JlocTkeHne 1eNM OCBOEHUS TMPOTrpaMMbl OOECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHbIMU 3agayamMud  OCBOEHHUSA Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax siBistoTcs:
e (opmupoBaHHe TpEACTaBICHUS O TEOMETPUU KaK YacTd MHUPOBOM
KYJbTYpPbl U OCO3HAHHE €€ B3AaMMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHHE MPEACTABICHHS O MHOTOTPAaHHUKAX U TEIaX BPAIICHHS KaK
O BROXHEUITUX MATEeMATHYECKUX MOJEINAX, MO3BOJISIIONINX OMHCHIBATH U
U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHe yMEHHUS pacrlo3HaBaTh Ha YEPTEkKaX, MOJEIAX H B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJIQJICHHE METOJAaMU PEIICHUS 3aJay Ha MOCTPOCHHUS Ha U300paKeHUsIX

MIPOCTPAHCTBEHHBIX (DUTYD;



e (QopMHpOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHATUSIMU O
MHOT'OTPAaHHUKAX M TeJIaX BPAIllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIAJICHHE  ANTOPUTMAMHU  PEIICHWS  OCHOBHBIX  THUIIOB  3a/ad;
(¢opMHUpOBaHME yMEHHUS  IPOBOAUTH  HECJIOXKHBIE  JIOKa3aTelIbHbIE
paccy:KIeHUs B XOJI€ PEUICHUs CTEPEOMETPUYECKHX 3aJad MU 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BHUTHE MHTEIUIEKTYaJbHbIX U TBOPUYECKUX CIOCOOHOCTEN 00yUaromuxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUN, KPUTUUHOCTHU
MBIIICHHUS;

e (opmupoBaHue GyHKIIMOHATBHON rPaMOTHOCTH, PEJIEBAHTHON r€OMETPUH:
yMEHHUE PACIiO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUSX U TPU U3YYCHUU
IpYrux  y4eOHBIX  MPEAMETOB, MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, PopMyIUpOBaTh UX HA A3BIKE TE€OMETPUH U CO3/1aBaTh
r€OMETPUUECKUE MOJICNIU, TMPUMEHATh OCBOCHHBIH TE€OMETPUUYECKU
amnmapar 1St pelIeHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIIEHUBATH MOJYUYECHHBIE PE3YJIbTATHI.

OTnuuuTeTbHOM OCOOCHHOCTHIO MPOTPaMMBI SIBJISETCS BKIIOYEHUE B KypC
CTEPEOMETPHH B HAYAJIE €T0 U3YUEHUS 3a/1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTUBHOTO
MO3HAHUS, U OINpeACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJHUPYET MPOTEKAHUE UHTYUTHUBHBIX MMPOLECCOB, MOTUBUPYET K AaTbHEHIIEMY
U3YUYEHUIO TIPEIMETA.

[Ipenmnoutenune oTAaTCsl HArISAHO-KOHCTPYKTUBHOMY METOy OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKON JIEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
y4dalnxcs B Kypce CTEpEOMETPUH MMPOBOAUTCS 3a CUET PEIICHUS 3a7]a4 HAa CO3/IaHHE
MIPOCTPAHCTBEHHBIX O00pPa30B M 3a/lad Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obopazamu. Co3ganue oOpa3za TPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
oTepupoBaHUEe 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HATJIATHOCTH, MBICIEHHOTO
MU3MEHEHHUsI €T0 UCXOIHOIO COJEPKAHUA.

OcHoBHbIE cozepkaTesibHble JUHUU Kypca «I'eomerpunm» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpssMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, « Tefia BpaleHus»,
«BEeKTOpBI U KOOPJIMHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUUN
pacrpenensieTcs He TOJBKO M0 COJIepKaTeIbHBIM JIMHUSM, HO U TTO roAaM oOy4eHust
Ha YPOBHE CpeIHero o01iero oopa3oBaHus.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM
OCBOEHHUsI paboueld MporpaMMbl, paclpeieiaEHHbBIM 10 rojaM OOy4eHwUs,
CTPYKTYpUPOBAaHO TaKUM 0Opa3oM, 4YTOObl OBJIAJICHUE T'€OMETPUUECKUMHU



MOHATHUSIMHU Y HAaBBIKAMHU OCYIIECTBISIOCH MOCIEA0BATEIIBHO U MOCTYIATEIBHO, C
cOOJII0ICHUEM TIPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIIUCH B
OOIIlyI0 CUCTEMY TE€OMETPUYECKHUX MPECTABICHUIN O0y4arouIuxcs, pacliupss u
yriyosisist €€, 00pa3yst IPOUYHbIE MHOKECTBEHHBIEC CBSI3H.

VYueOHbiii Kypc «BepoATHOCTH M CTaTUCTHKa» 0a30BOTO YpPOBHSI SIBISETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTrO ypOBHS
ocHOBHOM mmikosbl. Kypc mpeaHazHaueH mjis (QopMHpOBaHHS y OOYy4YarOIIMXCS
CTaTUCTUYECKON KYJIbTYpbl W IIOHUMAHUS POJM TEOPUM BEPOSATHOCTEM KakK
MaTEeMaTHYEeCKOTO MHCTPYMEHTA JJI W3YUYEHUS CIy4YalHBIX COOBITHUM, BEIUYHH U
npoueccoB. Ilpu u3zydeHnm kypca oOoramarorcs MNPEACTABICHUS YYaIIUXCS O
METO/IaX UCCIEN0BAHUS U3MEHUYUBOIO MUPA, PA3BUBAETCS IOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MaTEeMAaTHYECKUX METOJ0OB TMO3HAHUS KaK HEOThEMJIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

Conepxanue Kypca HamnpaBiIC€HO Ha 3aKpPEIUICHUE 3HAHWH, MOJYYEHHBIX MpU
V3YyYEHUHU KypCa OCHOBHOM IIKOJbI U HA PAa3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aUMOCBS35X MEXKIY HUMHU Ha BaXHBIX ITPUMEPAX, CEOKETHI KOTOPBIX
MMOYEPIHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTrcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCT M CTATUCTHKA» CpeaHEH IIKOJIbl Ha 0a30BOM YpPOBHE BBIJIEIEHBI
CIIeIyIOIIME OCHOBHBIE cojepKaTenbHble NUHUU: «Ciy4ailHble COOBITHS H
BEPOATHOCTHY, «CllydaifHble BETUYUHBI U 3aKOH OOJBIIUX YHCEI».

Baxuyro d4acte Kypca 3aHMMaeT UM3y4YEHHE TE€OMETPUYECKOrO0 W
OMHOMMAIILHOTO pacIpeieNIeHU U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaAMH —
IIOKA3aTEJIbHBIM U HOPMAJIBHBIM PacpeACICHUSIMU.

Conepxanue muann «CiaydaiiHble COOBITUS U BEPOSITHOCTUY CITY>KUT OCHOBOM
st (popMuUpOBaHMS TIPEACTABICHHM O paCHpeIesieHUd BEPOATHOCTEH MEXIy
3HAUEHUSMH CITyYalHBIX BEJIMYWH, a TAKXKE 3Ta JTUHUS HeoOXonuma kKak 0asza s
W3Y4YEeHHS 3aKOHA OOJBITNX YnceN — (PyHIaMEHTAIbHOTO 3aKOHA, IEUCTBYIOMIETO B
MPUPOE 1 OOIIECTBE U UMEIOIEr0 MaTeMaTHdeckyro (Gopmanuzanuoo. Cam 3aKoH
OONBIIMX YHWCEN TMpEAsiaracTcsi B O3HAKOMUTENBbHOW (opMe C MUHUMAJIbHBIM
MCITIOJIb30BAaHUEM MATEMATHYECKOTO (hopMalin3ma.

TeMbl, CBSI3aHHbIE C  HEOPEPBIBHBIMH  CIyYalHBIMM  BEJIWYMHAMM,
AKIIEHTUPYIOT BHUMAHHUE IIKOJIBHUKOB HA ONHCAHWM W W3YyYCHUU CIIyYalHBIX
SBJICHUW C TIOMOIIBIO HENpPephIBHBIX (pyHKIH. OCHOBHOE BHUMAHHE YEISICTCS
[OKA3aTEeIbHOMY U HOPMAJIBHOMY PACIpPEAECICHUSAM, IIPU I3TOM MPEAINOIAracTcs
03HAKOMUTEIHHOE N3yUeHUE MaTepuala 06e3 10Ka3aTeIbCTB MPUMEHIEMBIX (DAKTOB.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miiaHe Ha M3ydeHHEe Kypca ainreOpbpl M Hadajl MaTeMaTH4eCKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Henento B 10 knacce u 3 yaca B
Hezento B 11 kimacce, Bcero 3a Ba roja ooyduenus — 170 yacos.

Ha u3ydenue reomerpun Ha 6a30BOM YpOBHE OTBOAUTCA 2 yaca B Henento B 10
kjacce u 1 yac B Hegemo B 11 kiacce, Bcero 3a ABa roja ooyuenus - 102 yueOHbIX
yaca.

Ha wu3yuenne kypca «BeposTHOCT, M CTaTHCTHKa» Ha 0a30BOM YpPOBHE

OTBOJUTCS | yac B HEIENIO B TEUEHHUE KAXKJIOTO rojia 00y4YeHusi, BCero 68 yueOHbIX
YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMoHaIBLHBIMU YHCIIaMU, TTpeoOpa30BaHUs YUCIOBBIX BhIpakeHUM. [Ipumenenue
IpoOell U MPOLEHTOB JUIsl PEIICHUs] TPUKIAJAHBIX 3a]a4d U3 Pa3jIMdHbIX OTpaciei
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENbHBIE uKCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue omnepanuu ¢ JACHUCTBUTENbHBIMH uHciaMu. [IpubmmkEHHbIC
BBIYMCIICHUS, TIPABUJIa OKPYIJICHUS, IPUKHUIKA U OLIEHKA PE3yIbTaTa BEIYUCICHU.

Crenmenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcina. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
NEUCTBUTENBHBIX YHUCEN JJIs PEUICHUS NPAaKTUUYECKUX 3aJad U MPeACTaBICHUS
JAHHBIX.

ApudmeTndyecknii  KOpeHb  HaTypallbHOW  cTemeHu.  JleWcTBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJbHOM CTEIeHH.

CuHyC, KOCUHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0OPA30BAHUS.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTsa. Merton
UHTEPBAJIOB.

Peuienure nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKHUX 3a7a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U PeaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoObl 3amanHus (yaknuu. [paduk  dyaknuu. B3aumuo
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (pyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM MoKa3aresieM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



Tpuronomerpruyeckass OKpPY>KHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

HayvaJyia MaTeMaTH4Y€CKOI0 aHAJIH3A

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIE TOCIEA0BATEIBHOCTH.

ApudmeTndeckas U reoMeTpuiecKas mporpeccuu. beckoHeuHo yObiBaroiast
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccud. @opmyna CIOXKHBIX MPOLEHTOB. Mcmosib30BaHWE TPOrpeccuu s
pellIeHus pealibHbIX 3a7]a4 MPUKIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

MHoOkecTBO, omnepainuu Haj MHOXXecTBamu. Jlumarpammsl Oiinepa—BeHHa.
[IpruMeHeHnEe TEOPETUKO-MHOKECTBEHHOI'O amnmnapara [Jisi ONUCAHUSl pPealbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

I'EOMETPUASA

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATUS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOSHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKarOIIuecs,
napajuleJbHble W CKpeluuBaromuecss mnpsMmble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: TMApajUleibHbIE IIPSMbIE B MPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJI MEXAY NpPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN : TapaAJUICIIbHBIC INIOCKOCTH; CBOMCTBA MapalIeIbHBIX
miockocTeit. IIpocrelinue mpocTpaHCTBEHHBIE (PUTYPHI Ha IJIOCKOCTH: TETPadp,
KyO, mapajieJenumne; ToOCTPOCHHE CEUCHHU.

[leprieHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPNECHANKYJISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, IIPSMBIE MapajUICNIbHBIE W NEPIECHAMKYISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTA IPSMOM M IUIOCKOCTH, TeopemMa O IPsAMOWU
MEPIEHANKYJIAPHON IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YOl MEXAY MPSAMON U
IJIOCKOCTBIO;  JABYIPAaHHBIM  Yroj, JIMHEWHBIM Yroia JABYIPAaHHOrO  yria.
[leprieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JTO THTOCKOCTH, MTPOEKITUS GUTYPHI HA TUIOCKOCTh. [lepreHIuKyIsspHOCTh
IJTIOCKOCTEM: MPHU3HAK MEPNEHAUKYISIPHOCTH JIBYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHANKYJIIAPAX.

MHoOrorpaHHuKH

[ToHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBIIYKJIbIE
Y HEBBIMMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas



MpU3Ma; TpaHu U OCHOBAHUS MPU3MBIL; MpsiMasi U HAKIOHHAs MPU3MBbIL, OOKOBas U
IIOJIHAs IIOBEPXHOCTH IIPU3MBI. [Tapamnenenunen, PSAMOYTOJIbHBIN
napajijiejielumne]; U ero coucrsa. [Iupamupa: N-yronpHas nupamMuia, rpaHd U
OCHOBaHHE NMUPAMU/IbI; OOKOBAs M MIOJIHAS MOBEPXHOCTh MUPaMUbL; IPABUIIbHAS U
yceu€HHas MNHpaMHuAa. OJIEMEHTbl Npu3Mbl W nupaMunbl. lIpaBuibHble
MHOT'OI'PaHHUKHU: MOHATHUE NPABUJIBHOTO MHOIOIPAaHHMKA; IIpaBWIbHAs IpU3Ma U
[IpaBWIbHAs IHpaMUIA; [pPaBWJIbHAs TPEYrojbHAas INHUpaMUIa U IPaBUIbHBIN
TeTpa’ap; Kyo0. IlpencraBneHune o NpaBUIbHBIX MHOTOIPAHHHUKAX: OKTa’Jp,
nonexa’ap u ukocasap. CeuyeHust Npu3Mbl U TUPAMHU/IBI.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, NPSIMOH,
IJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B TMPAMU/IAX, TApAJUIENeTUIENAX, TPABUIIbHBIX
MHOT'OI'PAaHHUKAX.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Tnomaasr OOKOBOM MOBEPXHOCTH M TIOJHOM TMOBEPXHOCTH MPSAMON IPU3MBI,
IUIOIIa/Ib OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPsiMOii ipu3Mbl. [nomansb
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMU[bBI, TeOpemMa o
ionaan yceu€unoit nupamusl. [lonstue 06 06béme. OOBEM MUpPaMUIBI, TPU3MBI.

[lonoOHbie Tena B mnpoctpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAJIAMU
IIOBEPXHOCTEH, 00bEMaMU IOJOOHBIX TEJI.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBienne MmaHHBIX C TOMOIIBIO Tabnmui u auarpamm. CpeaHee
apuMeTHIecKoe, MeIuaHa, HauOoIblliee W HAUMEHBIIee 3HAYCHUS, pa3Max,
JTUCTIEPCHS] ¥ CTAaHJIAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEPUMEHTHI (OTBITHI) M CIIy4allHbIE COOBITHS. DIeMEHTapHbIC
coObITHs (MCXOJbI). BeposTHOCTH CiaydatHOro coOBITHS. BiIM30CTh YacTOTHI M
BEPOSATHOCTU cOOBITHI. CyyaliHble OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMU.  BeposTHOCTH  COOBITUH B ONBITaX C  PAaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHIMHU.

Omnepanuu Hag COOBITUSIMU: MEpecedeHre, O0bEAMHEHNE, TTPOTUBOTION0KHBIC
coObITHs. J[narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOATHOCTb. YMHOXKEHHE BEPOSTHOCTEW. JlepeBo CiiydailHOTO
skcnepumenTa. @opmynia MoaHoM BeposiTHOCTU. He3aBucrmbie COOBITHS.

KomOunaToprnoe npaBmio ymHoxkeHus. [lepectanoBku u dakropuan. Yucmo
couetanuii. Tpeyronbauk Ilackansa. ®opmyna ounoma HeroToHa.

bunapnbiil ciiydailHblil onbIT (MCHIBITAaHUE), yeeX U Heyaadya. HezaBucumele
ucnbiTanusa. Cepusi HE3aBUCHUMBIX HCOBITaHUA A0 mnepBoro ycnexa. Cepus
HE3aBUCHUMBbIX UCTIBITAHUN bepHyIu.



Cnyvaitnas  BennuuHa. Pacnpenenmenne  BepoATtHocTed.  [{marpamma
pactpenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KIIACC
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

Yucia v BbIYMCICHUS

Harypanbnsbie u nemnsle yncia. [IpusHaky 1e1MMOCTH LENIBIX YUCEIL.

CreneHb ¢ palMoOHaIbHBIM TTOKa3aTesneM. CBONMCTBA CTETIEHHU.

Jlorapudwm umcina. JlecssTHUHBIC U HATYpadbHbIE JOTapU(MBbI.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpeobpazoBaHue BBIPAXKCHUM, COJIEPKAITUX JTOTapUPMBI.

[IpeoOpa3oBaHue BBIpAXKEHUM, COJEPKAIIMX CTENEHH C paluOHAIbHBIM
MIOKa3aTeNEM.

[IpumMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenpHbIC YPABHEHUS U HEPABEHCTRBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

CucTtembl TMHENHBIX ypaBHEHUN. PellleHne MpUKIaaHbIX 3a/1ad C MOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHECHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpuMeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIIEHUI0 MATEMAaTUYECKUX
3a/lay ¥ 3a7a4 U3 pa3IMuHbIX 00J1acTel HAYKU U PeabHOM JKU3HHU.

DOyHKUUH U TPaPUKH

Oynknus. [lepuognueckue GyHkiuu. [IpoMexxyTki MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl U MUHUMYMBI (yHKnuu. HaunGoinbliee ¥ HavMeHbIllee 3HAYCHHE
GyHKIMHY Ha TTPOMEXKYTKE.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpadUKH.

[TokaszarenbHas u morapupmMuydeckasi yHKIIUU, UX CBONCTBA U TpaduKu.

Hcnonp3oBanue rpagukoB QPyHKIUN JUIsl PEIICHUS YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (YHKIUN NI HCCIEIOBAaHUS TMPOIIECCOB M
3aBUCUMOCTEH, KOTOpPhIE BO3HUKAIOT TPH PEHICHUU 3a7ad W3 JAPYTUX YIEOHBIX
MPEIMETOB U PEATTbHOU )KU3HMU.

Hayajia maTeMaTH4ecKOro aHajau3a

HenpepriBHbie GhyHKIIMA. METOI MHTEPBAIOB JIJISl PEIICHUS HEPABEHCTB.

[Iponsponnass ¢yakuum. ['eomerpudeckmii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBonHbie  3neMeHTapHbIX  (QyHKUUNA.  DOpMysbl  HAXOKACHUS
MIPOU3BOJIHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIUH.



[IpumeHeHue mpou3BOAHON K UCCIENO0BaHMIO (YHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoNbIIero 1 HAaMMEHbIIET0 3HaYeHUs] PYHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM Ul HAXOKJICHUS HAWIY4YUIEro pEIICHUS B
NPUKIAIHBIX 3ajadyax, [Js ONpPENENICHHs CKOPOCTH IIPOILECCa, 3aJaHHOIO
dopMynoi uian rpaduKoMm.

[lepBooOpa3znas. Tabiuia nepBoOOpa3HbIX.

Wurerpan, ero reoMeTrpuuyeckud u (uU3MUYEeCKUd cMbIca. Boluucnenue
uHTerpana no ¢popmyne Hetorona—JleitoHuna.

IF'EOMETPUSA

TeJia BpalueHus

Hunuuaapuyeckas MTOBEPXHOCT, oOpasyrouiue UUIUHAPUYECKON
NOBEPXHOCTH, OCh UWJIWHIPUYECKOM MNOBEPXHOCTH. LlunuHAp: OCHOBaHMSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
OBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocHOBaHME U BeplinHa, 00pasyromias
M OCB; IIJIOIA (b OOKOBOM 1 MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAaHMS M OOKOBast TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IUIOMAIL MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
10 b cephl.

N306pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka IUIUHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAHHBIHA
okoJio cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAILICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3z He€. OOBEM IMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lonoOubie Tenma B mnpocTpaHcTBe. COOTHOIIEHUS MEXIAY IUIOLIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

Ceuenus muMHapa (MapajijieIbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapasienbHOE OCHOBAHUIO M MPOXOASAIIEE YEPE3 BEPUIMHY), CEUCHHUSI IIapa.

BekTophl M1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MI0ckocTH U B pocTpaHcTBE. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BeKTOpa N0 TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpaBuno mapamwienenunena. PemeHne 3amad, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA € BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopawnatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATax. YTold Mexay Bekropamu. CKalApHOE INPOU3BEIACHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PELICHUHU T€OMETPUYECKUX 3aa4.

BEPOATHOCTDb U CTATUCTHUKA

HucnoBble  XapaKTEPUCTUKHA  CIIYYaWHBIX  BEJIMYUH: MaTEMaTUYECKOE
OXXUJAHUE, IHUCIEPCHUs U CTaHIApTHOE OTKIOHEeHHWe. Ilpumepsl NpUMEeHEeHUs
MAaTeMaTUYECKOr0 OKMAAHUs, B TOM 4YMCIE B 3aJayax U3 IIOBCEIHEBHOM KU3HU.
MaremaTuyeckoe 0XHJaHHE OMHAPHOW CiydallHOM BenMuyuHBL. MaTemaTHdeckoe
0’KMJAHUE CYMMBI CIly4alHbIX BEJIMYMH. MaTtemaTnueckoe 0XKUJaHUE U JUCIIEPCUs
reOMETPUYECKOro 1 OMHOMUATILHOTO paclpeIeIeHH.

3akoH OOJBIIMX YWCET W €ro pojb B HayKe, MNPUPOAE U OOIIeCTBe.
Br160pouHbIit METO UCCIIEIOBAHUM.

[Ipumepsl HENpepBIBHBIX CiIydyalHbIX BenuuyuH. [loHsTME O TUI0THOCTH
pacrpeneneHus. 3a1aun, NPUBOIAIINE K HOpMAIbHOMY pacnpenenenuto. [lonstue
0 HOPMAaJIbHOM pacCHpEACIICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE Cpe/Hero o011ero o0pa3oBaHus CIEIYIONIUX JIUYHOCTHBIX,
MeETaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTAaThl OCBOCHUS MPOTPAMMBI Y4eOHOTO TpeameTa
«MatemaTuka XapakTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMUYHBIX CTPYKTYpP, SBIICHHM,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHCTBOBATh C COIHAIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TaTpuoTnyeckoe BoCUTaHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUIMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY Y HACTOAIIEMY POCCUMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHUSIM POCCHUICKMX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIIKOJIBI,
K HCIIOJIb30BAaHUIO ATUX JOCTMXKEHHI B JAPYTrUX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, DJTUYECKOTO  IOBEICHUS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHHUEM JTIOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OyAYIIErO.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJIOB UCKYCCTBA.

Pu3nYeCcKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTIIbIXa, peryiisipHas (pu3nyeckasi akTUBHOCTH); PU3HMUECKOTO COBEPILIEHCTBOBAHMSI,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM LIEHHOCTU TPYIOJIOOMS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKOM KYJIBTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKHUX TMPOILECCOB Ha COCTOSIHUE MPUPOJHON M COLUATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
00J1aCTH OKPY’KaIOIIEH Cpeibl, JIAHUPOBAHUSI TOCTYIKOB M OIIEHKU UX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIICH CpeIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HayKu Kak c(]epbl YeloBEYECKON IesTEIbHOCTH, JTAloOB €&
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vwuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 o0byuaruuxca (oceoenue
Memo008  NO3HAHUA — OKpYJcaruje2o  Mupa,  NpuMeHeHue  J102U4eCKUx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble ornueckue AEUCTBUSA:

® BBISIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MTPU3HAKA MAaTEMATHYECKUX

O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmpeNesiecHUs]  MOHSTHHM;  yCTaHABIMBATh  CYIIECTBEHHBI  MNpHU3HAK
KJ1IaccupuKaluu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIU3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeajgaratb KpUTEPUH [Tl BHISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPHUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus ydyeOHOW 3afauu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHs, BBHIOMpAaTh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
GopMyTUpOBaTH BOMPOCHL, (PHUKCHUPYIOIIHNE NPOTHBOpEYHE, MpodIIeMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OPMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbEeKTa, SIBJICHHSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH OOOOIICHHS M BBIBOJIBI IO pE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTHI UH(POpPMAIUY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUJISl PELICHUS 3a/]1a4H;

BbIOMpaTh  WHPOPMAIMIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYypUpPOBaTh HHGOPMAIUIO, TPEACTABIATh €€ B pa3IMuHbIX (opmax,
WJUTIOCTPUPOBATH rpaduuecK;

OLICHUBATH HaJIE)KHOCTh uHpopManu o CaMOCTOSITEJIHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHUSIM.



2)  VHusepcanrbnvle  KOMMYyHUKamueHwvle  Oelicmeus,  00ecnedusarm
chopMUpOBaAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO61enue:

® BOCHPUHUMATH U (HOPMYIUPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMHU
U 1eJISIMU OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3pPEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHUS
3a/1a4i, KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJbTarT;

® B X0Jie 00CYXXJICHHS 3a1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
npoOJeMbl, peraeMon 3a7a4u, BEICKa3bIBaTh UJCH, HAIICJIICHHBIC Ha MOUCK
pelIeHUs; COMOCTABJIATh CBOU CYXJEHUS C CYXICHHSIMU JPYTrUx
YYaCTHUKOB JHaJIora, OOHApY»KMBAaTh pa3linuue U CXOJCTBO IMO3UIUN; B
KOppEeKTHOH (hopMe popMyTupoBaTh pa3HOTIACcHs, CBOU BO3PAKECHUS;

® TMPEJCTaBJISITH  pPE3yJbTaThl  pEIICHUS  3aJlaud,  JKCIEPUMEHTA,
UCCIIEIOBAHUS, IPOCKTA; CAMOCTOSITEILHO BEIOUPATh (DOPMAT BHICTYIUICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPHHU.

CoTpyaHUYECTBO:

® [IOHMMATh U UCIOJIb30BATh MIPEUMYIIIECTBA KOMAHAHOW U UHIUBUAYaTbHON
paboThl TMpHU penieHuH Y4eOHBIX 3ajlay; MPUHUMATH II€JIb COBMECTHOM
NEeSTENbHOCTH, IUJIAHUPOBATh  OPraHM3allMI0  COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoLecC H
pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

® yYacTBOBATH B IPYNMNOBHIX (hopMax padboThI (0OCYKIeHusI, 0OMEH MHEHU,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOIO YacTh pPabOTHI H
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCTBO CBOETO BKJaJa B OOmMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

3) Yuusepcanvuvie pecyniamuensie oeticmaus, odecneuusarom opmuposarie
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOpMAITUH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHMH KaK OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUH U MBICIUTENbHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOITPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTa
pelieHrs MaTeMaTUYeCcKon 3aauu;



® [PEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IIPU PEILICHUU 3aa4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

® OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa ILEIU U YCIOBUSM, OOBICHSITH
IPUYMHBI JTOCTMKEHUS WA HEIOCTHIKEHHUS PE3YNbTAaTOB AECATEIBHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB:

10 KITIACC
AJITEBPA U HAYAJIA MATEMATHUHYECKOT'O AHAJIU3A
Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs APOOb, MPOIICHTHI.

Boimonuare  apudMeTrnyeckue — onepanud ¢ palMOHAJbHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonHaTh puOIMKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUNCICHUMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKAa3aTeJeM; CTaHAapTHas
dbopMa 3amuMcu JAEUCTBUTENBHOTO YHWCIA, KOPEHb HATypaJbHOW CTEICHH;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN IS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aMKCh MPOU3BOJIBLHOTO yIia Yyepe3 0OpaTHBIE TPUTOHOMETPUIECKUE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsaTh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUW U peIIATh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBIPAKCHUH U PEIIATh OCHOBHBIC THUIIBI LIEJBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
YpPaBHEHUU U HEPABEHCTB.



[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA IS PELIEHUSI MaTeMaTHUECKHUX 3a/1a4
Y 3aJ1a4y U3 pa3IudHbIX 00J1acTell HAYKU U PEaIbHON KU3HU.

MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aire0pbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAaHUEM allapaTa ajreopsbl.

DYyHKIUHN U TPpaPuKU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHusl (PyHKIMH, 00J1acTh
ONpeJieNieHHs] U MHOXKECTBO 3HAaueHUU (QyHKUMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (YHKUMH, HYJIU (YHKIIMH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUMNA 115 pelIeHUs] ypaBHEHUM.

Crtpoutb U uutath rpaduku JTUHEHHON (DYHKIMM, KBaAPAaTUYHON (DYHKIIUH,
CTENIEHHOW (PYHKITUU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpadukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH MPH PEIICHUH 3aJlay U3 JPYTHMX y4eOHBIX MPEIMETOB M pealbHOU
’KU3HU; BBIpAXaTh (POPMYyJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Havyasa maTeMaTH4€CKOro aHAJIN3a

OnepupoBaTh NOHATUSAMHU: IIOCJIENOBATENbHOCTb, apudmernyeckas WU
reOMeTpUYECKas IPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBIBalOIIas TIeOMETpHUYECcKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIIEH F€OMETPUYECKON ITPOrpeccuu.

3aaBaTh MOCIIEI0BATEIbHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOKMCTBA MOCIEAOBATEILHOCTEW U MIPOTPECCUM I PEUICHUS
peanbHbIX 3a7a4 MPUKIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIIEpallMy HaJl MHOKECTBAMU.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar AJIs OMUCAHUS pealbHbIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: OmnpelerneHue,  Teopema, CJIE/ICTBHE,
J0Ka3aTeIbCTBO.

I'EOMETPUA

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsMasi, INIOCKOCTb.

[IpuMeHATE aKCUOMBI CTEPEOMETPUM M CIEACTBHS W3 HHUX IPU PEIICHUU
reOMETPUYECKHUX 3a1au.

OnepupoBaTh NOHATHAMU: NAPALIEIBHOCTh U MEPIEHANKYIIPHOCTD MPSIMBIX
U IIJIOCKOCTEMN.

KnaccuduumpoBaTe B3aMMHOE pPACHOJI0KEHHE MNPSAMBIX M IIOCKOCTEN B
IIPOCTPAHCTRBE.



OmnepupoBaTh MOHATHSIMH: JBYTPaHHBIA yTroJl, TpaHU JBYIPAaHHOTO YTIa,
peOpo IBYrpaHHOTO yTIiia; JMHEWHBIM Yrojl ABYTPAaHHOTO yIJa; TpaaycHas mepa
JIBYTPAaHHOTO yTJIa.

OneprpoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIN
MHOTOTPaHHHUK, 3JIEMEHTbl MHOTOTpaHHUKA, TPaBIIIbHBI MHOTOT paHHUK.

Pacro3HaBaTh OCHOBHBIE BHJIIBI MHOTOTPAaHHHKOB (NUpaMHIa; TPU3MA,
MPsIMOYTOJIbHBIN Napajuiesienumen, Kyo).

KnaccudummpoBaTh ~ MHOTOTPaHHUKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
ki1accuukany  (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKHW; IPAaBUIBHBIC
MHOTOTPaHHUKH, MPSIMbIC U HAKJIOHHBIEC TPU3MBI, MTapalIeICMUIIC/Ib).

OmneprpoBaTh MOHITHIAMH: CEKYIIasl INTOCKOCTh, CEYeHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIUIIBI IOCTPOCHHSI CEUYSHUH, UCIIONIb3YSl METO/T CJICIOB.

CtpouTh ceyeHHs] MHOTOTPAaHHHKOB METOJIOM  CJIEOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BUJ
CBEpPXY, COOKY, CHH3Y.

Pemmare 3aaun Ha HaXOXKACHUE TE€OMETPUYECCKIX BEITUYHH 110 00pa3iaM Hiu
QITOPUTMaM, TPUMEHsS W3BECTHBIC aHAJTUTHYECKUE METOMbI TPH PEIICHUH
CTaHAAPTHBIX MAaTEeMaTUYECKHUX 33a/1a4 HA BBHIYMCICHUE PACCTOSHHM MEXIY IBYMsI
TOYKaMH, OT TOYKH JO NPAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIUMHUCS TIPSIMBIMHU.

Pemrate 3a7aun Ha HaAXOXKJCHUE TEOMETPUUECKUX BEJIIMYHH 10 00pa3laM WiIH
arOpuTMaM, IPHUMEHSS W3BECTHBIE AaHAJUTUYECKHE METOABl TPU PEUICHUH
CTaHAAPTHBIX ~MAaTEeMaTHYECKHUX 3a/Jad Ha BBIYHCICHHE YIJIOB  MEXKAY
CKPCUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMpSIMOH H  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, ABYTPAaHHBIX YTJIOB.

Bbrauciare 00bEMBI U TUIONMIAN TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (TIpU3Ma,
NUpaMKIa) C IpUMEHEHHEM (HOPMYJI; BEIYUCISITH COOTHOIICHUS MEXK/TY TUIOIIAISIMH
MOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX MHOTOTPaHHHUKOB.

OmnepupoBaTh MOHATHSAMH: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIIOCKOCTh CUMMETPHUH (PUTYPBI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HUHTEPIPETHPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypax, MPEACTaBICHHYIO HA 4YepTexax M
PHUCYHKaXx.

[TpumeHaTh reomeTprueckre GakThl A PEIICHUSI CTEPEOMETPUYECKUX 3aad,
MPEINOJaraoIinX HECKOIBKO IAaroB pelIeHHs, €CIH YCIOBUS PUMEHEHHS 3a/1aHbI
B sIBHOU (hopme.

[IpumenaTs mpocTeine T[pOrpaMMHBIE CpEICTBAa M BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPHUUECKHX 3a/1ad.



[IpuBOaMTE HpPUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPONE U
KU3HM, pACIIO3HABATH NPOSABICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpuMeHATh NOMYyYEHHBIE 3HAHHS HA IPAKTHKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallud W NPUMEHATb HU3YYCHHBbIE IOHATUS B IIPOLECCE IIOMCKA PELICHUS
MaTreMaTuyecku CcHOpMyJIUpPOBAHHOM MpoOJIeMbl, MOJAEIUPOBATh pEaJbHbIE
CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIENOBATh IMOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITUH U TEOPEM, anmnapara aareOpsl; penaTh
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.

BEPOSITHOCTb U CTATUCTHUKA

YuTath U CTPOUTH TAOJHIIBI U JHATPAMMEI.

OnepupoBaTh NOHATHIAMU: CpeHEee apudMEeTHISCKOES, MEIMaHa, HauOoJbIIIee,
HauMEHBIIIEe 3HaUCHUE, pa3MaxX MacCHBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATHAMU: CIYYaHHBIA AKCIIEPUMEHT (OIBIT) W CIIy4aiftHOE
coObITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTApPHBIM HCXOM) CIIY4alHOT'O OIbITA;
HaXOJUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXHBIMH CIIYYaHHBIMUA COOBITHSIMH,
HaXOJAUTh W CPaBHUBATh BEPOSTHOCTH COOBITUH B M3YYEHHBIX CIyY9alHBIX
HKCIIEPUMEHTAX.

Haxoauts 1 popMynrpoBaTh COOBITHS: IEpeceueHrne U 0O0bEAMHEHUE TaHHbBIX
COOBITHI, COOBITHE, MPOTHUBOMOJIOKHOE JAaHHOMY COOBITHIO; TOJH30BATHCS
auarpaMMamu Jitiepa u GOopMyIIoN CI0KEHUS BEPOSTHOCTEH MpU PEeIIeHUH 3a/1a4.

OnepupoBaTh MOHATUSIMU: YCJIOBHAsI BEPOATHOCTh, HE3aBUCHUMBIE COOBITHS,
HaXOJUTh BEPOSITHOCTH C MOMOINBIO MpaBUia YMHOXKEHHS, C MOMOIIBIO JepeBa
CIy4alHOTO OIBITA.

[TpumeHsaTh KOMOMHATOPHOE TTPABWIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSAMH: HUCIIBITAHUE, HE3aBHCHMbIC HCIBITAHUS, CEpUs
UCTIIBITAHUM, yCleX MW HeyJaya, HaXOJUTh BEPOSTHOCTH COOBITUH B CEpPHUH
HE3aBUCUMBIX UCTIBITAHUHN JIO TIEPBOTO yCIeXa; HAXOIUTh BEPOSTHOCTH COOBITUH B
CepuHU HCbITaHu bepryiu.

OnepupoBaTh  MOHATHUSMHU:  ClIydailHas  BEJIIMYWHA,  paCIpeeiICHHe
BEPOSITHOCTEH, JUarpaMMa pacipeiesieHusl.



11 KIIACC
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

Yucaa v BbIYMCICHUS

OnepupoBaTh MOHATHUSAMH: HATypAJIbHOE, ILEJIO€ YHCIO; HCIOJIb30BaTh
MPU3HAKHU JIEIUMOCTH LIEJIBIX YKCEII, PA3JI0AKEHUE YUCIA HA MPOCTHIE MHOXUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIIMOHATIBHBIM MOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMU: JorapudM UHCIa, TECATHUYHBIE U HaATypajbHbIE
Jorapugpmsl.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpumensTh CBOWCTBA CTEMEHM JJIA  MPeoOpa3oBaHMsl  BBIPAKCHUMH;
ONEpPUPOBATH MOHATUSIMH: TOKA3aTEIbLHOE YPAaBHEHHWE M HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIbI TOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB.

BreinonHaTh mpeoOpa3oBaHUsl  BBIPAXKEHUM, COJAEpKAUIUX JIOrapuMBbL;
OTIEPUPOBATH MOHATUIMU: JIOTApU(PMUUIECKOE YpaBHEHHE W HEPABEHCTBO; peIIaTh
OCHOBHBIC THIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABCHCTB.

Haxonuth penienus npocTelinx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ pEUICHUE;
UCITIOJI30BATh CUCTEMY JIMHEHHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemieHus NpoCcTEHIINX CUCTEM U COBOKYIHOCTEN pPAalMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBath peajibHble CUTYyalliM Ha S3bIKE aiareOpbl, COCTABIATH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMbI [0 YCJIOBHUIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreOpsl.

DOyHKUUH U TPaPUKH

OnepupoBaTh TMOHATUSMU: TepuoaAnueckas  (YHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (yHKIIMH, TOYKH JKCTpeMyMa (yHKIHUHM, HaubOojblee U
HAaWMEHbIIIee 3HA4YeHUS (QYHKIUU HA TMPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCIeI0BaHus (PYHKITNH, 3aJJaHHOU rpaduKOM.

OnepupoBaTh MOHATUSAMHU: TpapUKH MOKA3ATEIHHOM, JIOTapuMHUUECKOU U
TPUTOHOMETPUYECKUX (PYHKIUH; M300pakaTh MX HA KOOPJAMHATHOW IIOCKOCTH U
MCIIOJIb30BaTh JJIsl PEIICHUS] YPAaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM MIOCKOCTH TPa(hMKU JIMHEHHBIX YpaBHEHUHN U
MCIIOIb30BaTh UX JJI PELICHUS] CUCTEMBI JIMHEHHBIX YPaBHEHHI.

Ucnonp3oBaTh Tpadukd (QYHKIUN JUIsI  UCCIENOBAHUS TIPOIECCOB H
3aBUCUMOCTEH U3 IPYTUX yUCOHBIX JUCIUTLIHH.

Hauana MaTeMaTH4eCKOro aHajamu3a



OnepupoBaTh MOHATUAMU: HENPEpPbIBHAS (QYHKUHUSA; TPOU3BOJIHAA (QYHKUIHUU;
HCIIOJIb30BaTh TEOMETPUUECKUN U PUINYECKHUI CMBICT TPOU3BOIHOMN JJISl PEILICHUS
3a7ay.

HaxoauTe npou3BOAHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH POU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTaThl HCCIEI0BAHUS K TOCTPOCHUIO TPadUKOB.

Hcnonb3oBaTh NPOU3BOAHYIO I HAXOXXICHUSA HAWIIY4YIIErO pPELICHUS B
IIPUKJIAJHBIX, B TOM YUCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a7a4ax.

OnepupoBaTh MOHATUSIMH: T[epBoOOpa3Hass W  MHTErpall; TMOHUMATH
reoMeTpUYeCKui U U3NUECKUN CMBICI HHTErpaa.

Haxoautek nepBooOpa3Hbie 3JIeMEHTapHBIX (YHKUUN; BBIYUCIATH HHTETpas Mo
dbopmyne Herorona—Jleitonuna.

Pemate npukiiagHele 3azauv, B TOM 4YHUCJI€ COLMAJIBHO-3KOHOMHMYECKOIO U
(du3nUecKoro xapakrepa, CpeACTBAMU MAaTEMAaTHYECKOTO aHAIM3a.

I'EOMETPUA

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
WINHAPUYIECKON TOBEPXHOCTH; LIMJIMHAP; KOHUYECKas IOBEPXHOCTh, 00pa3yrolue
KOHMUYECKOH MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacnio3HaBaTh Tena BpauieHus (LWIMHIpP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI TTOTYUYEHUSI TEJ BPALLECHUS.

KnaccuduinmpoBaTh B3aUMHOE paciooKeHUE CPepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTa; LIApOBOM CJIOM, OCHOBAHHE LIAPOBOIO CJI0sl, BBICOTA IIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOUIAAM  TIOBEPXHOCTEM Ten  BpallleHus,
reOMETPUYECKUX TN C IPUMEHEHHEM (HOpMYIL.

OmneprpoBaTh NOHATHUSMHU: MHOTOTPAHHUK, BIIMCAHHBIN B c(hepy U OIMUCAHHBIN
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS.

BbrancnsaTe cOOTHOIIEHHST MEXIY IUIOHIaAsIMH MOBEPXHOCTEH U 00BEMaMu
MOTOOHBIX TEJL.

N300paxath u3yuyaemble (UTypel OT PpYKH U C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInOaHATH (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢Guryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEPIPETHPOBaTH U MpPeoOpa3oBbIBaTH HHGOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
pPUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.



BbINONIHATG  JEUCTBUS  CIIOKEHUS BEKTOPOB, BBIYUTAHHUA BEKTOPOB H
YMHOKEHHS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaAatoT.

[IpumeHsATh TpaBUIIO Napajieenuneaa.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPJIMHATHI B POCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroll MEXIy
BEKTOpaMHU, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIO, YTOJI MEXIY
BEKTOpaMH, CKaJApHOE [MPOU3BEIACHUE, paCKIaAblBaThb BEKTOpP MO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CCTEME KOOPAUHAT.

[TpumensaTh reomeTpruueckue (HakThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
NPEeIoaraliX HECKOJIBKO IaroB PEUICHUs, €CJIM YCIOBUS TPUMEHEHUS 3a]JaHbI
B SIBHOH (hopme.

Pemate mpocTeiiiiue reoMeTpuueckue 3aJadd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemate 3agauM Ha 10KA3aTENbCTBO MATEMATHMYECKUX OTHOUICHUH W
HaX0’kKJI€HUE T€OMETPUUYECKUX BEJIMYMH IO 00pas3lamM WIN aJropuTMam, IpuMeHss
M3BECTHBIE METO/IbI TP PEIICHUN CTAaHAAPTHBIX MaTeMaTHUECKUX 3aj1auy.

[IpuMeHAT, mpocTeiline NporpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/4au.

[IpuBoauTs HpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MNpupoAe U
’KU3HU, paCIIO3HABATh MPOSBIIEHNE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpyuMeHATh MOJIydeHHbIE 3HAHMS Ha MPAKTHKE: aHAJIU3UPOBATh pEalbHbIC
CUTyalldM W TPUMEHATh M3y4YCHHbIE IOHATUS B IPOLIECCE IOUCKA PELICHUS
MaTeMaTU4eCKd CQOPMYJIUPOBAHHOM MpOOIEMBbl, MOJECIUPOBATH pPEAJbHBIC
CUTyalldd Ha $53bIKE€ TEOMETPHM, MCCIEA0BAaTh IOCTPOCHHBIE MOJEIHU C
HCIIOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHI U TEOpeM, ammapaTa ajareopsl; penarh
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUUECKUX BEJIMYNH.

BEPOATHOCTDb U CTATUCTHUKA

CpaBHUBaThb  BEPOSITHOCTHM  3HAUYEHUH  CIy4allHOM  BEJIMYMHBI 1O
pacnpeneseHUIO WIN ¢ IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATUEM MATEMAaTUYECKOTO OKHUJIAHUS; IPUBOJUTH MPUMEPHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 10 JAHHOMY PAaCIPEACICHHUIO.

Nmets npencTaBiaeHre 0 3aK0HE OOJIBIINUX YUCEN.

NmeTp npencraBneHrue 0 HOPMAJIBHOM PACIIPEICICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC
AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgpossbie)
n/n NporpamMmbl Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO€ecTBa pallHOHAJIBHBIX U
1 JNEUCTBUTENLHBIX YHcel. PalioHaibHbIe 14 1
yYpaBHEHUS U HEPABEHCTBA
9 Oynkuuu U rpadpuku. CTeneHs ¢ LeabiM 6
roKasaresemM
3 ApubdMeTnuecknii KOpeHb N—0i CTEIeHHU. 18 1
WppanmonansHble ypaBHEHUS U HEPABEHCTBA
DopmyJibl
4 TpUroHoMeTpuu. T puroHoMeTpudecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5
5 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




I'EOMETPUASA

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepneHnmiynﬂpHOCTb TIPSIMBIX U 12 1
II0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
BEPOATHOCTDb U CTATUCTHUKA
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/mn Kontpoabnusie | IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 [IpencraBneHye JaHHBIX U OMMCATENIbHAS 4

CTaTUCTHUKA




CrydaiiHble OTIBITHI U CITy4aifHbIe COOBITHS,
2 OTIBITHI C PABHOBO3MOKHBIMU 3 1
3JIEMEHTapPHBIMU UCXO01aMU
3 Onepanuu HajJ COOBITUSAMMU, CIOKEHHUE 3
BEPOSITHOCTEHN
YcioBHas BEpOSITHOCTb, IEPEBO
4 CIIy4aitHOTO OTbITa, (hOPMYJIa MOJTHOM 7 1
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI
) DneMeHTbl KOMOMHATOPUKH 4
6 Cepun 1ocnenoBaTenbHbIX HCIIBITAHUN 3 1
7 CrnydaiiHble BEJIMYMHBI U PaCIIpEACIICHUS 6
8 O00011IeHNE Y cCUCTEMATHA3AIMS 3HAHUHA 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3ie/ioB H TeM (undgposbie)
n/n NPOrpamMmmbl Bcero Koutpoabupie | - Mpaxruteckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes!
Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM.
1 IToxazatenbHast GpyHkuus. [lokazaTenpHble 12 1
YPaBHEHUS U HEPABEHCTBA




Jlorapudmuueckast pyHKITHSL.

2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuieckue GyHKIUH U UX
3 rpa¢uku. TpuroHoMeTprIeCcKHe 9 1
HEpaBEHCTBA
4 [IpousBonnas. [IpuMenenne npon3BoaHOM 24 2
) WuTerpan u ero npuMeHeHus 9
6 CucteMbl ypaBHEHHIA 12 1
7 HatypanbHble 1 1ienbie yncia 6
8 HOBTOPGHI/IG, 00001IeHNEe, CHCTEMaTH3AITUS 18 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
IF'EOMETPUSA
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne /i Kontpoabneie | IlpakTHueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypes!
1 Tena BpameHus 12
2 OO0BEMEI TEN 5
3 BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpEHwMeE, O606H_ICHI:IC, 7 1
CHCTeMaTH3allMs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







BEPOATHOCTDb U CTATUCTHUKA

KoaunuectBo yacos DJIEeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Konrponssie  Hpakruseckue (uu¢posrIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 MareMarnueckoe 0KUAAHNE CITydalHON 4
BEJTMYMHBI
9 }lncnevpcnf[ U CTaH/JapTHOE OTKJIOHEHHE 4 1
CITy4aifHOM BeJIMYUHBI
3 3aKoH OOJBIINX YUCEIT 4 1 1
4 HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI 5
(pacmipenenenusi)
5 HopmanwsHoe pacnipeneneHus 2 1
5 [ToBTOpEHwUE, O606IH€HI:IG u 19 1
cucTeMaTu3anus 3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC
AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

KosmnyecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KoHTpo/IbHBIE oGpa3oBaTebHbIE
padoThI pecypebi
1 MHOXeCTBO, oTiepaiuy HaJl MHOKecTBaMu. [lrarpaMmbl 1
Ditnepa—Benna
) Parmmonaneubie ynciaa. OOBIKHOBEHHBIE M IECATUYHBIE IPOOH, 1
MPOIEHTHI, OECKOHEYHBIC TIEPHUOTUICCKUE TPOOH
3 ApugpmeTrnueckue onepanuy ¢ pauoHaIbHBIMU YHCIIaMU, 1
IpeoOpa30BaHUs YHCIIOBBIX BBIPAKEHUN
4 IIpumenenue npoGeil ¥ MPOLIEHTOB [Vl PELICHUs IPUKIAIHBIX 3a1a4 1
W3 pa3IMYHbIX OTpaciel 3HAaHUM U peaJIbHOM KU3HU
5 IIpumenenue npoGeil ¥ NPOLIEHTOB [Vl PELICHUs IPUKIIAIHbIX 3a1a4 1
W3 Pa3IMYHbIX OTpaciel 3HAaHUM U peaJIbHOM KU3HU
JlelicTBuTENbHBIE Ynca. PalinoHanpHbIe U HPPALMOHATIBHBIC YUCIIA
Apugpmernueckue onepanuu ¢ A1eHCTBUTEIbHBIMU YUCIAMU 1
8 [TpuGnnxKEHHBIE BEIYNCIICHUS, ripaBHna OKpYIJICHUs, IPUKUAKA U 1
OLIEHKA Pe3yJIbTaTa BHIYHUCICHUIN
9 ToxnecTBa U TOXK/AECTBEHHbIE TPEOOPa30BAHUS 1
10 YpaBHEHME, KOPEHb YPABHEHUS 1
11 HepaBeHcTBO, pelieHre HepaBEeHCTBA 1
12 Merona uHTEpBaOB 1
13 Perienue nensIx U ApoOHO-PAIMOHATBHBIX YPaBHEHUI U HEPAaBEHCTB 1




KoHnTponsHas padora o Teme "MHOKeCTBa PallMOHATBLHBIX U

14 JeWCTBUTENBHBIX yicell. PalinonanbpHble ypaBHEHUS U HEPaBEHCTB" L
15 OynKys, crnocoosl 3aganus GyHKuuu. BzanMHo oOpaTHbIe QYHKITHH 1
16 I'padux Gynkun. O6IacTh ONpeAeICHNs 1 MHOYKECTBO 3HAYCHUN 1
¢bynkuuu. Hymu ¢yakiun. [IpoMexxyTke 3HAKOIIOCTOSIHCTBA
17 UYérHble 1 HeU€THBIE QYHKIIMU 1
18 Crenens ¢ nensiM nokasareneMm. CrangaptHas Gopma 3anucu 1
JNEUCTBUTEIILHOIO YHCIIa
19 Hcnonp3oBanne moaxoasammei (opMbl 3aITHCH ASHCTBUTEIHHBIX YHCEI 1
JUTSL PEIICHUS TIPAKTUIECKUX 337124 M TPEICTABICHUS TaHHBIX
20 CrenenHas GyHKIMS C HATypaJIbHBIM U LIEJIbIM Moka3aTeneM. Eé 1
CBOMCTBA U rpaduK
21 Apudmernueckuil KOpeHb HATYPAIbHON CTENIEHH 1
22 Apudmernueckuil KOpeHb HATYPAIbHON CTENIEHH 1
23 CpoiicTBa apuPMETUYECKOTO KOPHS HATYpajIbHOU CTENeHU 1
24 CBoiicTBa apr(METHUECKOTO KOPHS HATypaIbHOUN CTETICHU 1
25 CBoiicTBa apr(METHUECKOTO KOPHS HATypaIbHOUM CTETICHU 1
26 JlelicTBus ¢ apu(pMETHUESCKUMU KOPHSAMHU N—OM CTENEHU 1
27 JleticTBus ¢ apu(pMETHUESCKMMU KOPHSAMU N—OM CTENEHU 1
28 JleticTBus ¢ apu(pMETHUESCKMMU KOPHSAMU N—OM CTENEHU 1
29 JleticTBus ¢ apupMETHUESCKMMHU KOPHAMU N—OM CTENEHU 1
30 KonTponpHas padoTa 3a 1 nomyroaue 1
31 JlelicTBus ¢ apu(PMETHUECKUMU KOPHIMHU N—Oi CTeTIeH! 1
32 Pemenune uppanroHalbHBIX ypaBHEHUN 1 HEPABEHCTB 1
33 Pemenue uppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB 1
34 Pemenne nppanroHalbHBIX ypaBHEHUH 1 HEPABEHCTB 1




35 Pemrenne nppaliMOHAIBHBIX YPABHEHUN U HEPABEHCTB 1
36 Perienne uppanmoHanbHBIX YpaBHEHUH U HEPAaBEHCTB 1
37 CoiicTBa u rpaduk KOpHS N-0ii CTENeHN 1
38 CoiicTBa u rpaduk KOpHS N-0ii CTETIEHN 1
39 CunHyc, KOCHHYC ¥ TaHTE€HC YHCIIOBOTO apryMEHTa 1
40 CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa 1
41 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMeHTa 1
42 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1
43 TpuronomeTpuveckast OKpyKHOCTb, OIIPEIICTICHHIE 1
TPUTOHOMETPUUYECKHX (PYHKITUI YUCIIOBOTO apryMeHTa
44 TpuronomeTpuveckast OKpyKHOCTb, OIIPEICTICHHE 1
TPUTOHOMETPUUYECKUX (PYHKIUI YHUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJITBI 1
46 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1
47 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJITBI 1
48 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1
49 [IpeoOpazoBaHue TPUTOHOMETPUUYECKHUX BBIPAKCHHUI 1
50 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
51 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUM 1
52 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPKCHUM 1
53 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPKCHUM 1
54 Pemenune TpUroHOMeTpUUECKUX YPaBHEHUM 1
55 Pemenune TpUroHOMeTpUYECKUX YPaBHEHUM 1
56 Pemenune TpUroHOMeTpUYECKUX YPaBHEHHUM 1
57 Pemenune TpUroHoOMeTpUYECKUX YpaBHEHUM 1
58 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1




59 Pewrenne TpUroHOMETPUYECKUX YPaBHEHUH 1

60 KonTponsHas padora o Teme "@opMyIiibl TPUTOHOMETPHUH. 1 1
Tpuronomerpuueckue ypaBHeHUs"

61 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN. 1
MOHOTOHHBIE TTOCIIEAOBATEILHOCTH

62 Apudmernueckas u reoMmeTpuueckas nporpeccuu. VMcmnonb3zoBanue 1
MIPOTPECCUU ISl PEIICHUS pEeaNIbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa

63 beckoneuHo yObIBato1iasi reomerpudeckast nporpeccus. Cymma 1
0eCKOHEYHO yObIBaIOIIEe reOMETPUUIECKON POTPECCUH

64 dopmyra CI0KHBIX TTPOIIEHTOB

65 dopmyra CI0KHBIX TTPOIIEHTOB 1

66 O060061eHne, cucTeMaTu3alys 3HaHu| 3a Kypc ajireOpsl U Haval 1
MareMmarndeckoro aHanusa 10 kiacca

67 Hrorosas koHTpoJbHAs paboTa 1 1

68 O06o0menue, cucTeMaTr3alys 3HaHUK 3a Kypc alnreOpsl 1 Hadasl 1
Maremarndeckoro aHanusa 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

I'EOMETPUASA
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne nudposbIe
Tema ypoka KonTpoJsbHbie op
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI

pecypcbl




OcCHOBHBIE IIOHATHS CTEPEOMETPUU: TOUKA, NPsMasi, INIOCKOCTb,

1 npoctpancTBo. [IpaBuiia n300pakeHns: Ha PUCYHKaX: H300paKEHHS
MIJIOCKOCTEH, MapauIeNIbHBIX MPAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

) [lonsTHS: epecekarouecs MIOCKOCTH, IEpeceKaroluecs npsamast u
IJIOCKOCTh

3 [TonsTHS: Iepecekarouecs MIOCKOCTH, IepeceKaroluecs npsaMas u
IJI0CKOCTh

4 3HaKOMCTBO ¢ MHOTOTpaHHUKaMH, H300paKeH1e MHOTOI'PaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTEkKax

5 HavanpHble cBeieHus 0 Kyoe U nupamuie, X pa3BEPTKU U MOJAEIH.
CeueHusi MHOTOTPAaHHUKOB

6 HavanpHble cBeieHus 0 Kyoe U nmupamue, X pa3BEPTKU U MOJAEIH.
CeueHnsi MHOTOTPAaHHUKOB

7 [TonsiTHEe 06 aKCHOMAaTUYECKOM MMOCTPOCHUU CTEPEOMETPUH: AKCUOMBI
CTEepEOMETPUH U CIEACTBUS U3 HUX

3 [TonsiTHe 06 aKCHOMAaTUYECKOM MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEepEOMETPUHU U CIEACTBHS U3 HUX

9 [TonsiTHe 06 aKCHOMaTUYECKOM MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEpEOMETPHUHU U CIEACTBHS U3 HUX

10 [TonsiTHe 06 aKCHOMAaTUYECKOM MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTepEOMETPUH U CIEACTBHS U3 HUX

1 B3aumHoe pacnonoxeHue NpsMbIX B MPOCTPAHCTBE: MepeceKaroIuecs,
NapajuIeNIbHbIE U CKPEIUBAIOIIHUECS IPSIMbIE

12 [TapannenbHOCTB NPSAMBIX M INIOCKOCTEN B IPOCTPAHCTBE: NapaJuIeIbHbIE
IIPsIMBIE B TPOCTPAHCTBE; NAaPAJUIEIBHOCTD TPEX NPAMBIX

13 [TapannenbHOCTB NPSAMBIX U TUIOCKOCTEN B TPOCTPAHCTBE:
[TapannenbHOCTb NPSAMOM U IIIOCKOCTH

14 VYTi1bl ¢ cCOHaNpaBIEHHBIMU CTOPOHAMU




15 YroJ MeX 1y IPAMBIMU B IIPOCTPAHCTBE 1

16 YroJ MeX 1y IPAMBIMU B IIPOCTPAHCTBE 1

17 [TapannensHOCTh TIIOCKOCTEH: MapaiesibHbIE TIIIOCKOCTH 1

18 CBoiicTBa apayuIeTbHBIX MIOCKOCTEH 1

19 [IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPHI HA IIOCKOCTHU: TETPAdAP, KYO, 1
napajuiesenumnes

20 [Toctpoenue ceuenuit

21 [TocTpoenue ceuenuit

29 KonTtponbHas paborta no teme "[Ipsimble U MIIOCKOCTH B TPOCTPAHCTRE. 1
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN"

93 [NeprieHAUKYIAPHOCTH MPSMOU M IIIOCKOCTHU: TIEPIICHIUKYIISIPHBIC TIPSIMBIC 1
B IIPOCTPAHCTBE

24 [IpsiMble mapayienbHbIE U MEPIIEHIUKYISAPHBIE K TIIOCKOCTH 1

25 [IpsiMble apayienbHbIC U MEPIIEHIUKYIAPHBIE K TIIOCKOCTH 1

26 [Ipu3Hak nmepneHUKYIIPHOCTH MPSIMOM U TNIOCKOCTH 1

27 [Ipu3Hak nepneHaUKYIIPHOCTH MPSAMOM U TNIOCKOCTH 1

28 Teopema o0 IpsIMO EPIICHIUKYIISIPHON TJIOCKOCTH 1

29 Teopema o0 IpsIMOI MEPIICHIUKYISIPHON TJIOCKOCTH 1

30 Kontponsnas pabora 3a 1 mosyroaue 1

31 [lepnieHIuKyNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, 1
paccTosiHUe OT MPSAMOU JI0 TUIOCKOCTH

39 [leprieHAMKYSAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 MJIOCKOCTH, 1
paccTosiHMe OT IPSAMOM JI0 TNIOCKOCTH

33 IleprieHAUKYISAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 MJIOCKOCTH, 1
paccTosiHMe OT IPSAMOM JI0 TNIOCKOCTH

34 [leprieHAMKYISAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 MJIOCKOCTH, 1

PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTHU




35

VYTIubl B IPOCTPAHCTBE: YIOJI MEXAY IIPSIMOH U IUIOCKOCTBIO

36 JIByrpaHHbIN yroJ, JUHEHHBINA yroJl ABYIPaHHOTO yria

37 JIByrpaHHBIN yroJi, JUHEHHBIN YIOJl ABYTPaHHOTO YyIJia

38 [lepneHIuKyIAPHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHAUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

39 [lepneHIUKyYIAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH IBYX
IIJIOCKOCTEMN

40 [lepnieHIUKyYIAPHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHAUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

41 Teopema o TpEX nepneHANKyIIpax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 Teopema o Tpéx mepreHANKYIApax

m KonTtponbHas padoTa o teMam "[lepneHAUKYIIPHOCTD MPSMBIX U
mwrockocteil" u "YTiel MeXIy NPSAMBIMU U MIJIOCKOCTAMU"

45 [ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA,
BBIITYKJIbI€ U HEBBIMYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOTPaHHUKA

46 [Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHMS IPU3MBL; IIPsIMast U
HaKJIOHHAsI TPU3Mbl; OOKOBAs U MOJIHAS OBEPXHOCTH IPU3MBbI

47 [Tapannenenunen, OpsIMOYTOJIbHBIN NapaJlJICJIENUIE] U €r0 CBOMCTBA
[Iupamua: N-yroyibHasi NIMPaMKUIa, TPAHU U OCHOBaHUE TUPaMUIbL;

48 OO0KOBas U MOJIHAS IOBEPXHOCTh MUPAMUJbL; IPABUIIbHAS U YCeUEHHAs
nupamuja
[IpaBuibHBIE MHOTOTPAHHUKH: TIOHATHE NIPAaBUIIBHOIO MHOTOTPAaHHUKA;

49 MpaBUJIbHAS NIPU3Ma U NMPABUIIbHASI MIUPAMUJIA; TPaBUIIbHAS TPEYroJIbHAas
NUpaMua U MPaBUIBHBINA TETpasap; KyO

50 [IpencraBieHne 0 NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa3p, JOJEKad AP U

MKOCadIp.




CummeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENILHO TOUKH, MPSIMOH,

51 TUIOCKOCTHU. DJIEMEHThI CHMMETPHUH B MTUPaMUIaX, Napaiesenunenax, 1
MPAaBUIILHBIX MHOTOTPaHHUKaX

52 Boruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHaIH, YIiibl 1
[Tnomaas OOKOBOM MOBEPXHOCTH U TOJHOW MOBEPXHOCTH MPSMON

53 MIPU3MBI, IUIOMIAa/Ib OCHOBAHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTH MPSIMOI 1
TIPU3MBI

54 [Tnomma e OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPABUIHLHON MTUPaMHU/IBI, 1
Teopema O IO OOKOBOM MOBEPXHOCTH YCEUEHHOW MTUPAMUIBI

55 KounTponbnas pabora no teme "MHororpanHuku" 1

56 [onsitne 06 00BEME 1

S7 O6BEM nupamMuIbl 1

58 O06bEM TUpamMuIbI 1

59 O06bEM TUpamMu bl 1

60 O06bEM TUpamMuIbI 1

61 O06BEM TPU3MBI 1

62 O06BEM TPU3MBI 1

63 O06BEM TPU3MBI 1

64 Kontponsnas pabora o teme "OO0bEMBI MHOTOT'PaHHUKOB" 1

65 [ToBTOpenue, 06061menne cucremarusanus 3Hanui. [locrpoenune ceuenuit 1
B MHOTOTpaHHUKE
[ToBTOpenue, 06001IeHNEe cucTeMaTH3alus 3HaHUN. Berancnenue

66 pacCTOSIHUIA: MEXY IBYMsI TOUKAMHU, OT TOUKH JI0 IIPSMOM, OT TOUKH JI0 1
IUTOCKOCTH, MEX/1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU

67 Hrorosas koHTposbHas paboTa 1




68

[ToBTOpenue, 00oOIIeHNE cUcTeMaTH3alus 3HAaHUK. Beraricienne yrios:

MEXK/y CKPEIUBAIOLIUMHUCS PSMBIMU, MEXAY IIPSIMOM U INIOCKOCTBIO, 1

JBYTPAHHBIX YIJIOB, YIJI0B MEXAY IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

BEPOATHOCTDb U CTATUCTHUKA

Ne i/t

Tema ypoka

KoauyecTBo yacoB

KonTtpoJbHbie

Bcero
padoTsl

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpencraBneHne JaHHBIX C TOMOIIBIO TAOIHI] U
JarpaMmm

Cpennee apudmeTndeckoe, MearaHa, HanOOJIbIIIEE
Y HaMEHBIIIee 3HAUCHHS, pa3Max, TUCTICPCHS,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB

Cpennee apudmeTndeckoe, MearaHa, HanOOJIbIIIECE
Y HaMMEHbIIIee 3HAUCHUS, pPa3Max, TUCTICPCHS,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB

Cpennee apudmernyeckoe, MeuaHa, HauoOJbIIEe
Y HauMEHbIIIee 3HAYCHHUS, pa3Max, TUCIEPCHs,
CTaH/IaPTHOE OTKJIOHEHHE YUCIOBBIX HAOOPOB

CrnyyaitHble SKCIEPUMEHTHI (OTIBITHI) U CITy4YaiiHbIe
COOBITHSI. DIIeMEHTapHbIE COOBITHS (MCXOIbI)

BeposTHOCTB cirydaiiHOoTro coObITHs. BepostHocTH
COOBITHH B OTBITAX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHU COOBITUAMU

BeposTHOCTh ciiyuaitHoro coObiTust. [Ipaktuyeckas
pabota




Omnepanuu Haj COOBITUSIME: TIEpECeUeHHE,

8 o0beTMHeHNE COOBITHIA, IPOTUBOTIOIOKHBIE
coObITus. [Inarpammsl Ditnepa
Onepanuy Haj COOBITUSIMU: IIEPECEUEHUE,

9 00beTMHEHNE COOBITHI, IPOTUBOTIOIOKHEIE
coObITHs. [Inarpammsl Diinepa

10 dopmyra cloKeHUS BEPOSTHOCTEH

11 VYcioBHas BEPOSITHOCTh. Y MHOXKEHHE
BEPOSATHOCTEN. J[epeBO CilydallHOTO 3KCIIEPUMEHTA

12 VYcioBHAas BEPOSITHOCTh. Y MHOKEHHE
BEPOATHOCTEN. J[epeBo ClydaillHOTO 3KCIIEPUMEHTA

13 VYcioBHas BEPOSITHOCTh. Y MHOXKEHHE
BepOsITHOCTEHN. JlepeBo ciydyallHOro SKCIEPUMEHTA

14 dopmyra MoJHOM BEPOATHOCTH

15 KontponbHas padoTa 3a 1 momyroaue

16 dopmyIia MoJHON BEPOATHOCTH

17 ®dopmyJia MoJHOK BEpOoSITHOCTU. HezaBucumble
COOBITHS

18 KombOunaTopHOE MpaBMiI0 YMHOKEHUS

19 [TepecTtanoBKH U haKkTOpHAI

20 Uucno coueranuit

21 Tpeyronbuuk [lackansa. @opmyna GuHoMa
Hsrorona
bunapHblii ciryyailHbIi ONBIT (MCIIBITAaHUE), YCTIEX

22 u Heyznava. HesaBucumele nucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUH JI0 TIEPBOTO ycrexa

23 Cepust HE3aBUCUMBIX UCTIBITAaHUN bepHymnnu




Cepus He3aBUCUMBIX UcnibITaHUM. [IpakTueckas

24 1
paboTa ¢ UCTOIBb30BAaHUEM HIIEKTPOHHBIX TaOJIHUIL

25 Crnydaiinasi BelIMYMHA 1

26 Pacnpenenenue BepostHocTei. Jnarpamma 1
pacnpeeneHus

27 CymMa U npou3Be/ieHHe Cy4yallHbIX BETMYUH

28 CymMa ¥ pou3BeICHUE CITYIalHBIX BETUIHH 1

29 [IpuMmeps! pacripefiesieHnid, B TOM YUCIIE 1
reoMeTpruecKkoe 1 OMHOMHAILHOE

30 [Ipumeps! pacripeiesieHnid, B TOM 4KCIIe 1
reoMeTprueckoe 1 OMHOMHAIbHOE

31 HOBTOPGHI/Ie, 0000I11IeHE U CUCTEMATH3AIINS 1
3HaHUH

39 HOBTOPGHI/IG, 0000I11IeHE U CUCTEMATH3AIINS 1
3HaHUH

33 Hrorosas koHTpoOJIbHAs paboTa 1

34 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC
AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

KosmnyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
n/n Tema ypoka Bcero Kontpoxbubie o0pa3oBaTe/ibHbIE
padoThI pecypebi
1 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM 1
2 CpoiicTBa CTENEeHU 1
3 [IpeobpazoBanue BEIpAKEHUN, CONEPKAIINX PAITMOHAIBHBIE CTEIIEHU 1
4 [IpeoGpas3oBanue BhIpaKEHUH, COAEPKALINX PAIMOHATIBHBIE CTEIICHU 1
5 [IpeobpazoBanue BEIpAKEHUN, CONEPKAIINX PAITMOHAIBHBIE CTEIIEHU 1
6 [Toka3zaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1
7 [Toka3aTenbHbIC YypaBHEHUS U HEPABEHCTBA 1
8 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1
9 [Toka3zarenbHble ypaBHEHUSI U HEPABEHCTBA 1
10 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenbHas GyHKIHS, €€ CBOWCTBA U rpaduk 1
KonTtponsnas padora no teme "CremneHs ¢ paluoHaIbHbIM
12 nokasaresnem. [lokazarensHas ¢pynkuusa. [lokazarenbHble ypaBHEHHS U 1 1
HepaBeHcTBA"
13 Jlorapudwm uncna 1
14 JlecaTUUHBIE U HATypaJibHbIE JOTapU(pMBbI 1
15 IIpeoOpazoBaHue BhIpayKEHH, COAEPIKALINX JIOTapU(MBI 1
16 [IpeobpazoBaHue BhIpaKEHHH, COAECPIKALINX JIOTapU(MBI 1
17 [IpeobpazoBaHue BeIpayKEHHIA, COACPIKALINX JIOTApU(MBI 1
18 [IpeobpazoBaHue BeIpayKEHHIA, COAECPIKALINX JIOTApU(MBI 1




19 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA 1
20 Jlorapudmuueckue ypaBHEHHs U HEPAaBEHCTBA 1
21 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA 1
22 Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA 1
23 Jlorapudmmueckas QpyHKIH, €€ CBOHCTBA U Tpaduk 1
24 Jlorapudmuueckas QyHKIHS, €€ CBONCTBA U rpapuK 1
25 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPapUKU 1
26 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU 1
27 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU 1
28 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU 1
29 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB 1
30 [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB 1
31 [IpuMepsl TPUTOHOMETPUICCKUX HEPABEHCTB 1
32 [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB 1
KontponbHas padota o teme "Jlorapudmudeckas GyHKIus.
33 Jlorapudmuueckue ypaBHeHUs! U HepaBeHCTBA. Tpuronomerpuieckue 1
¢dbyakuun 1 ux rpaduku. TpuronomeTpudeckre HepaBeHCTBa"
34 HenpepsiBHbIe QyHKITIN 1
35 MeTo MHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1
36 MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB 1
37 [IpousBoanas GyHKIHH 1
38 [IpounsBoaHas GyHKIUH 1
39 I'eomerpuueckuii 1 GU3NYECKUN CMBICI TPOU3BOTHON 1
40 I'eomerpuueckuit 1 GuU3NYECKUN CMBICI TPOU3BOIHOM 1
41 [Ipon3BoHbIE IIeMEHTAPHBIX QYHKLIUH 1
42 [Ipou3BoaHbIE IIeMEHTAPHBIX (QYHKLIUH 1




43

KonTtponeHast padoTta 3a 1 nmomyroaue

44 [IponsBoHAs CyMMBI, IPOU3BENICHHS, YACTHOTO (PYHKIIUI

45 [Ipon3BoaHas CyMMBI, IPOU3BEACHHS, YACTHOTO (DYHKIIUI

16 [TpumeneHne MpON3BOIHON K UCCIIETOBAHUIO (PYHKIIHIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

47 [IpumeHeHue Mpon3BOIHOM K HCCeI0BaHUIO (QYHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

48 [IpumeHeHue Mpor3BOIHOM K HcCeI0BaHUIO (QYHKIUI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

49 [IpuMeHeHne mMpON3BOIHOM K MCCIIEAOBAHIIO (DYHKIIUA HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

50 Haxosxnenne HanOoIbIIIer0 M HAMMEHBIIETO 3HAUeHUs (PYHKIINN Ha
OTpe3Ke

51 HaxosxaeHue HanOoJIbIIEro 1 HAMMEHBIIETO 3HaYeHUs (PYHKLIUU Ha
OTpe3Ke

52 Haxosxnenue HanOoJIbIIEero 1 HAMMEHbBIIET0 3HaYeHUs (PYHKLUU Ha
OTpe3Ke

53 Haxosxnenune HanOoJIbIIEro 1 HAMMEHbBILIET0 3HaYeHUs (PYHKLUU Ha
OTpe3Ke

54 HaxosxneHne HanOoJIbIIEro 1 HAMMEHbBIIET0 3HaYeHUs (PYHKLUU Ha
OTpe3Ke

55 Haxosxnenue HanOoJIbIIEero ¥ HAaMMEHbIIEro 3HaYeHNs (PYHKLIHUU Ha
OTpE3KE
[IpumeHenne Mponu3BOIHON Ul HaX0XKACHNS HAWIYYILIErO PEIIEHUS B

56 MIPUKJIAIHBIX 3a7jauax, Ul ONPeNEIeHUs] CKOPOCTH Tpoliecca,
3aJJaHHOTO (GOPMYJIOH UK rpaduKoM

57 KonTtponsHas padora no Teme "[IponsBoanas. Ilpumenenue

MPOU3BOTHOM"




58 [TepBooOpa3nas. Tabmuiia mepBoOOpPa3HBIX 1

59 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX 1

60 WuTerpan, reoMmerpuueckuil 1 GU3NYECKUI CMBICIT HHTErpajia 1

61 WuTerpan, reomeTpuveckuii 1 pu3nYecKuii CMBICT HHTETpajia 1

62 WuTerpan, reoMmerpuueckuil 1 GU3NYECKUI CMBICIT HHTErpajia 1

63 Brruncnenue unrerpana no popmysne Hetorona—Jleitbuuna 1

64 Brruucnenue unrterpana no gpopmyne Herorona—IJleiibuuiia 1

65 Brruucnenue unterpana no gpopmyne Herorona—IJleitOnuia 1

66 Brruncnenue unrerpana no popmysne Hetorona—Jleitbuuna 1

67 Cucrembl TMHENHBIX YPAaBHEHUI 1

68 CucTeMbl IMHEWHBIX YpaBHEHUH 1

69 Pemenne mpukiIaaAHBIX 33729 ¢ TOMOIIBIO CHCTEMBI JTMHEHHBIX 1
ypaBHEHU U

70 Pemenne npukiIaAHbIX 33724 ¢ TOMOIIBIO CHCTEMBI JTMHEHHBIX 1
ypaBHEHU U

7 Cuctembl 1 COBOKYITHOCTH IIETIBIX, PAIIMOHAIBHBIX, HPPAIIMOHAIBHBIX, 1
MOKa3aTeNIbHBIX, JIOTApU(PMUIECKIX YPaBHCHUI 1 HEPABEHCTB

79 Cuctembl ¥ COBOKYITHOCTH IIETIBIX, PAIIMOHANBHBIX, HPPAIIMOHAIBHBIX, 1
MOKa3aTeNIbHBIX, JIOTApU(PMUUECKIX YPaBHCHUI 1 HEPABEHCTB

73 Cuctembl ¥ COBOKYITHOCTH IIETIBIX, PAIIMOHANBHBIX, HPPAIIMOHATBHBIX, 1
MOKa3aTeNIbHBIX, JIOTApU(PMUIECKIX YPaBHCHUI 1 HEPABEHCTB

74 CucTeMbl 1 COBOKYITHOCTH LEJIbIX, pAallMOHATIBHBIX, UPPALlMOHATIBHBIX, 1
MOKa3aTeNbHbIX, JJOTApU(PMUUECKUX YpPaBHEHUH U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUHN UIs pelieHus] ypaBHEHUN U 1
cucTeM

76 Hcnonb3oBanue rpagukoB GyHKIUH T pelieHus] ypaBHEHUH 1 1

CHUCTEM




IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO

77 MaTeMaTHUYeCKHX 3a7a4 ¥ 3a7a4d U3 Pa3InuHbIX 00JIacTel HAYKU U 1
peanbHOM KU3HU
78 KonTtponsHas pabota no Teme "MHTerpan u ero npumMeHeHusi. CUCTeMBbI 1
ypaBHeHUi"
79 HarypanbHble 1 1ienpie yncia B 3aa4ax U3 peaabHON KU3HU 1
80 HatypaJibHbIe ¥ 1elbie Yrclia B 337a9ax U3 peaTbHON )KU3HU 1
81 HarypanbeHble u 1ienble ynca B 3a7ja4ax U3 peanbHOM )KU3HU 1
82 [Ipu3Haky JeTMMOCTH LIEIBIX YUCE 1
83 [Tpu3Haku qETMMOCTH IEIBIX YUCEIT 1
84 [Ipu3HaKu 1€TMMOCTH LEJIBIX YHCEN 1
85 [ToBTOpenue, 060061IeHNE, CiCTEMaTH3allks 3HaHUI. Y paBHEHUS 1
86 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aIlisl 3HAaHUW. Y paBHEHUS 1
87 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aIlisl 3HAaHUW. Y paBHEHUS 1
88 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aIlisl 3HAaHUW. Y paBHEHUS 1
89 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aIlUsl 3HAaHUW. Y paBHECHUS 1
90 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aIl|sl 3HAaHUN. Y paBHECHUS 1
91 [ToBTOpEeHue, 0600IMIEeHNe, cucTeMaTr3alus 3Hanuid. HepaBeHcTBa 1
92 IToBTOpEeHUE, 0000IIeHNE, cucTeMaTr3alus 3HaHui. HepaBeHcTBa 1
93 [ToBTOpEHME, 0000IIEHNE, cucTeMaTr3alus 3HaHuii. HepaBeHcTBa 1
94 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTr3alus 3HaHuii. HepaBeHcTBa 1
95 [ToBTOpenue, 06061eHNe, crcTeMaTu3alus 3HaHuil. CUCTEMBI 1
YPaBHEHUI
96 [ToBTOpenue, 06006meHne, cucreMarusanus 3HaHui. CUCTEMBI 1
yYpaBHEHUH
97 [ToBTOpEHue, 06001IeHNe, crcTeMaTu3aus 3HaHui. D yHKITUT 1




98 [ToBTOpenue, o6oOIIeHNE, CUCTEeMaTH3aIMs 3HAHUH. DYHKITH

99 Hrorosas koHTpoJbHAs padoTa

100 Hrorosas koHTpoOJIbHAS paboTa 1

101 O06o006menne, cucTeMaTru3anus 3HaHUK 3a Kypc anredpsl U Havall 1
MaremaTuueckoro aHanusa 10-11 kimaccos

102 O060061eHne, cucTeMaTu3alys 3HaHu| 3a Kypc ajireOopsl ¥ Haval 1
MaTtemaTuueckoro aHanusa 10-11 kmaccos

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7

I'EOMETPUSI
Kosan4yecTBo yacos JJIeKTPOHHBbIE
undposbie
Ne n/m Tema ypoka KonTposabHbie
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
1 Cdepa u map: neHTp, paanyc, JMaMeTp; IIIOIIAAb TIOBEPXHOCTH Cepbl 1
5 B3aunmMHoe pacrosioskenue chepbl U IUIOCKOCTH; KacaTelbHask INIOCKOCTh 1
K cdepe; momanb cepbl
3 N3o6paxkenue cdepsl, mapa Ha mnockoctu. CeueHus mapa 1
4 Hunuaapudeckas MoBEpXHOCTh, 00pa3yolIre UIHHIPUIECKON 1
MMOBEPXHOCTHU, OCh IUIMHAPUYECKON TOBEPXHOCTH
5 Hunuaap: ocHOBaHUS M OOKOBasi TOBEPXHOCTH, 00pa3yroIIasi U OCh; 1

omaiab OOKOBOI U MOJTHOM MOBEPXHOCTU




N3o6paxkenue nminHapa Ha IIockocTu. Pa3BépTka nunuaapa. CeueHus

6 LUIMHpPA (IUI0CKOCThIO, TapalieIbHON WIIH EPIEHIUKYIIPHON OCH 1
LHUAJTUHPA)

7 KoHunyeckas TOBEpXHOCTh, 00pa3yIOIIHe KOHHYECKOH MMOBEPXHOCTH, OCh 1
Y BepIIMHA KOHUYECKOH TIOBEPXHOCTH

3 Konyc: ocHoBanue u BepirHa, 00pa3yromasi ¥ 0Ch; TJIO0IAs OOKOBOM 1
Y TIOJTHOM ITOBEPXHOCTH

9 VYceu€HHbIN KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAHUS U OOKOBast 1
MTOBEPXHOCTh
N300paxkenue koHyca Ha miockocTu. Pa3BépTka konyca. CeueHus

10 KOHYca (TIOCKOCTHIO, MapajIeIbHOH OCHOBAHHIO, M TUIOCKOCTHIO, 1
MPOXOIA1IeH uepe3 BEpLINHY)

11 KomOunarmms Ten BpamieHus 1 MHOTOTPAaHHUKOB 1

12 MHororpaHHuK, OMCaHHBIN 0KOJI0 cephl; chepa, BIUCAHHAS B 1
MHOTOTPaHHUK WJIH B TEJIO BpalIeHUS

13 [Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TEI 1

14 O06BEM IIUIMHAPA, KOHYCa 1

15 KonrponbHas pabora 3a 1 momyroaue 1

16 O06bEM 11apa u wiomaas chepsl 1

17 [TongoGHble Tena B mpocTpancTBe. COOTHOIICHUS MEX 1Y IIOIIAIMU 1
MOBEPXHOCTEN, 00bEMAMHU MTOJOOHBIX TE

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO

21 Pasnoxxenne BekTopa 1o TpéM HeKOMILTaHAPHBIM BekTopaM. [IpaBuio 1

apajiiejcnuicaa




Pemrenue 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUH C

22 1
BEKTOpaMu

23 [IpsimoyronpHas cucteMa KOOpAUHAT B MpocTpancTBe. KoopauHaTel 1
BekTopa. [Ipocreiimne 3a1aum B KOOpAXHATAX

24 VYron mexay BekTopamu. CKaJIsipHOE MPOU3BEICHUE BEKTOPOB

25 Brrurcnienue yriioB MexIy MPSIMBIME U TUIOCKOCTSIMHU

26 KoopmmHaTHO-BEKTOPHBIN METO/ P PEIICHUH T€OMETPUUYECKUX 3a]1a9

97 KonTponbHas paborta no teme "BeKkTopsl U KOOpAWHATHI B 1
MIPOCTpaHCTBE"

28 [ToBTOpenue, 06001eHNe U cucTeMaTu3anus 3HaHui. OCHOBHBIE 1
¢burypsl, ¢hakThl, TEOPEMBI Kypca IIIaHUMETPUU

29 [ToBTOpeHue, 0600IIeHNe U cucTeMaTr3anus 3HaHuii. OCHOBHBIE 1
¢dburypsl, ¢pakThl, TEOPEMBI Kypca TUTAaHUMETPUH

30 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMs 3HAHUN. 3a/1auu 1
IJIAHUMETPUU U METO/IbI UX PELICHUS

31 [ToBTOpEeHME, 0600IIEHNE U CUCTEMATH3aIMs 3HaHUW. 3a1auun 1
IUTAHUMETPUU U METO/IbI UX PELICHUS

39 [ToBTOpenue, 06061meHne u cucreMaTu3anus 3HaHui. OCHOBHBIE 1
¢burypsl, hakThl, TEOPEMBI Kypca CTEPEOMETPUH

33 Htoropas koHTpoOJIbHAs paboTa

34 [ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

BEPOATHOCTB U CTATUCTHUKA

Ne i/

Tema ypoka KoanuyectBo 4yacos




Bcero

KoHnTpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

[ToBTOpEenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUH. Ciy4aiiHble ONBITHI U BEPOSTHOCTU
ciydaiiHbIX coObITHI. Cepun HE3aBUCUMBIX
HCTIBITAaHU

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. CiyJaifHble ONBITHI U BEPOSTHOCTU
ciydaifHbIX coObITHI. Cepun He3aBUCUMBIX
HCTIBITAaHUI

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HaHui. Ciy4yailHbI€ ONBITH U BEPOSITHOCTH
CTyJaitHbIX cOOBITHIH. Cepun He3aBUCUMBIX
HUCTIBITAaHUI

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. Cay4dailHbIe OMBITH U BEPOSITHOCTH
CydaiHbIX coObITHIH. Cepun He3aBUCUMBIX
HUCTIBITAaHUI

[Ipumepbl mpuMEHEHUsI MaTEMaTUYECKOTO
OKUJaHUs (CTpaxoBaHUE, JOTepest)

MareMaTH4ecKoe OKUIaHHE CYMMBI CﬂyqaﬁHLIX

BCIINYHUH

MareMaTH4eCcKoe OKUIaHHE reoMeTpruICCKOro u

OMHOMMAJIBHOTO pacrpeieeHnit




MaremaTHu4ueckoe OXKHNIJAHUC TCOMETPUUCCKOTI'0 U

8 OMHOMMAJIBHOTO pacrpeieeHui

9 Jlucriepcust ¥ CTaHAAPTHOE OTKIIOHEHUE

10 Jlucriepcusi M CTaHAAPTHOE OTKIIOHEHUE

11 Jlucriepcuu TeOMETPUYECKOT0 U OMHOMHUAIBHOTO
pacripeneneHus

12 [IpakTudeckas paboTa ¢ HCIOJIL30BAaHHEM
AIEKTPOHHBIX TAOJIHUIL

13 3akoH OoJibIIMX ynces. BeiOopouHblil MeTos
HUCCIIEI0OBAaHUI

14 3akoH OoJibIINX yKces. BeiOopouHblil MeToA
HUCCIIEI0OBaHUI

15 [IpakTnueckas paboTa ¢ UCIOIb30BAHHEM
ANIEKTPOHHBIX TAOJIHUIIT

16 Hrorosas koHTpoJbHAs paboTa
[Ipumepbl HEMPEPHIBHBIX CITy4alHBIX BEJIUYUH.

17 OYHKIUSA IIOTHOCTH PacIpeielICHuUs.
PaBHOMepHOE pacnipesiesieHre U ero CBOiCTBa
[Ipumepbl HEMIPEPHIBHBIX CITy4alHBIX BEJIUYUH.

18 OyHKIMS MIIOTHOCTH pacipe/iesieHusl.
PaBHOMeEpHOE pacnpeeneHue u ero CBocTra
3amaun, IPUBOIAIINE K HOPMATLHOMY

19 pacrnipenenenuto. OyHKIKS MIOTHOCTH U CBOKWCTBA
HOPMAJILHOTO pacIpe/esieH s

20 [IpakTryeckas paboTa ¢ UCIOJIB30BaHUEM
ANEKTPOHHBIX TAOJIHII

21 [ToBTOpeHue, 00600IIeHNE U CUCTEMATU3ALHS

3Hagui. OnucaTelbHas CTaTUCTUKA




22

[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIUS
sgaHui. OnucarenbHas CTATUCTUKA

23

IToBTOpenue, 0600ImEeHNEe U CHCTEMAaTH3aINs
3HaHu#. OMBITHI C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMH COOBITUAMU

24

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIHS
3HaHu#. OMBITHI C PABHOBO3MOKHBIMU
3JIEMEHTAaPHBIMU COOBITUSIMU

25

[ToBTOpeHuE, 0600IIIEHNE U CUCTEMATU3AIIHS
3HaHMUN. Beruncnenue BeposiTHOCTEN COOBITUH C
npuMeHeHneM (Gopmyi u rpaduyeckux MeTo10B
(koopaMHaTHas psMasi, IepeBo, TuarpaMmma
Diinepa)

26

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHUH. BeyrciieHne BeposSTHOCTEH COOBITHIA C
pUMEHEeHHEM (POopMYIT U TPaPUIECKUX METOIOB
(koopauHaTHas IpsMasi, IepeBo, Tuarpamma
Diinepa)

27

[ToBTOpenue, 06001IeHNE U cUCTeMaTU3aluUs
3HaHUH. BeIyrclieHne BEpOsSATHOCTEH COOBITHI C
npuMeHeHneM (Gopmyi u rpadudecKux METOI0B
(koopauHaTHas IpsMasi, IepeBo, Tuarpamma
Diinepa)

28

[ToBTOpeHue, 0000IIeHNE U CUCTEMAaTH3AIMS
3HaHu#. Beruncnenue BeposTHocTel cOOBITHI C
npUMeHeHHeM (GopMyIl U TpapHUUECKUX METO0B
(xoopauHaTHAs MpsMasi, AepeBo, uarpaMma
Ditnepa)




[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIUS

29 3HaHui. CiydaiiHble BEJIMUMHBI U paclpeacacHus 1

30 [ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIIS 1
3HaHui. CiydaiiHble BEJIMUUHBI U pacrpeaeacHus
[ToBTOpEHUE, 0000IICHNE U CHCTEMATU3AIINS

31 3HaHUU. MaTemaTu4eckoe OKNUJaHue CIIy4aiiHOU 1
BEJTMYMHBI
[ToBTOpeHmME, 0600IIIEHNE U CUCTEMATU3AIHS

32 3HaHMN. MaTtemaTuueckoe 0XuIaHue ciydyaitHOM 1
BEJTMYUHBI

33 HroroBast KoHTpOJBbHAS paboTa 1

34 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 1
3HAHHUU

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 knaccsl/ Anumos 111 A.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKunoHepHOe 00IIECTBO
«3narenscrBo «lIpocsemenue»

* Maremaruka: anre6pa 1 Hayanaa MaTeMaTUYECKOTrO aHaJIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3oB B.®., Kagomues C.b. u
npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

Anrebpa u Hauana MaremaTudeckoro ananusa 10 -11 kmaccel. Merogudeckue
pekoMenanuu K yueonuky / I1I. A. Anmumosa, FO. M. Konsruna, H. E.
déEnoposoii u ap, AkironepHoe oduiectBo «M3narensctBo «IIpocsemienue
Marematuka: anrebpa 1 Hayajla MAaTEeMaTUYECKOI0 aHau3a, FTEOMETPHSI.
I'eometpus :10 -11-e knaccel: 0a30BbIN U YTIYOIEHHBIN YPOBHU: METOIMYECKUE
pexomenpaiuu K yueouuky / JI. C. Aranacsu, B. @. byry3os, C. b. Kagomiien
AxunonepHoe o6mectBo «M3narensctBo «IIpocBenienue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






