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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa mo MareMaTHKE Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHuUs
paspaborana Ha ocHoBe DPI'OC COO c y4€ToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, NPEIBABIAEMbIX K MaTeMaTHYECKOMY OOpa3o0BaHUIO, M TpaauLUN
poccuiickoro  oOpa3oBaHus. Peanuzauus  mporpamMmbl [0 MaTeMaTHKe
o0ecrieuynBaeT OBJIAJICHUE KJIFOUEBBIMA ~ KOMIIETEHIUSIMU, COCTaBJISIOIUMU
OCHOBY [UIsi CaMOpa3BUTUS U HENPEPHIBHOTO OOpa30BaHMs, LEIOCTHOCTh
OOIIEKYIbTYpPHOTO, JIMYHOCTHOTO M TO3HABATEIbHOTO PpAa3BUTUS JUYHOCTH
00yJaroImmxcs.

B mporpamme mo maremMaTHMKE Y4YTE€Hbl HJed M monoxeHus Konuenunu
pa3BUTHS MareMaTtudeckoro oOpa3zoBanus B Poccuiickoit ®enepanuu. B
COOTBETCTBHUH C HA3BaHUEM KOHIICTIIIMH, MATEMAaTHUYECKOE 00pa3oBaHue JOJKHO, B
YaCTHOCTH, MPEAOCTABIIATh KaXKIOMY O0ydaroleMycs BO3MOKHOCTb JOCTUKEHUS
YPOBHSI MaTE€MaTUYECKUX 3HAHUM, HEOOXOAUMOro sl JajdbHEWIEH YCHeIIHOM
KU3HHU B oOIiecTBe. MIMEHHO Ha pelleHue 3TOM 3aJaud HalleJIeHa MporpaMma Mo
MareMaTuke 0a30BOTO YPOBHSI.

B snoxy undpoBoii Tpanchopmanuiu Bcex cep 4enoBeYecKoi AesTeIbHOCTU
HEBO3MOXHO CTaTh OOpAa30BAHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a3oBoi
MaTEMaTUYECKOM MOATOTOBKU. YK€ B IIKOJIE MaTreMaTHKa CIYKUT OIOPHBIM
OPEIMETOM [UISl M3Y4YEHHUS CMEXHBIX JUCLUUIUIMH, @ B JKU3HM IIOCIE IIKOJBI
peanbHOM HEOOXOIUMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa30BaHUE, YTO TpeOyeT
MOJIHOLICHHOM 0a30Boi 00111e00pa3oBaTeIbHON TOATOTOBKHM, B TOM 4YHCIE U
MaTE€MaTUYeCKOH. OTO O0OYCIOBJIEHO TE€M, YTO B HAIIM JHU PACTET YHUCIO
CHELUATbHOCTEH, CBA3aHHBIX C HENOCPEACTBEHHBIM IPUMEHEHHEM MAaTEMAaTUKU: U
B cepe dKOHOMHKH, U B OM3HECE, U B TEXHOJIOTMUYECKUX OO0JaCTsIX, U JaXKe B
rYMaHUTapHBIX cdepax. Takum o0pazoM, Kpyr oOydarouuxcs, Mg KOTOPBIX
MaTeMaTHuKa CTAHOBUTCS 3HAYMMBIM MPEMETOM, CYIIECTBEHHO PaCIIUpPsIETCS.

[IpakTHueckass TMOJE3HOCTh MaTeMaTUKU OOYyCJIOBJIIEHa TeM, 4YTO €€
NpeIMETOM  SABISIOTCA  (DyHIaMEHTalIbHBIE  CTPYKTYpbl  HAIIero  MUpa:
POCTPAHCTBEHHbIE (POPMBI M KOJIMYECTBEHHBIE OTHOIICHHS OT MPOCTEHIIHNX,
YCBAaMBAEMbIX B  HEMOCPEACTBEHHOM  OIBITE, JO JOCTATOYHO CJOKHBIX,
HEOOXOIMMBIX JIJIS PA3BUTHS HAYUHBIX U TEXHOJIOTMUECKUX Uel. be3 KOHKpeTHBIX
MaTEMaTUYECKUX 3HAHUW 3aTPyJHEHO NOHUMAaHUE MPUHLMIIOB YCTPOMCTBA M
UCIIOJIb30BAHUSI  COBPEMEHHOM TEXHUKH, BOCHPHUATHE M  HMHTEpIpeTanus
pPa3HOOOpa3HON COIMATbHOM, SKOHOMUYECKOM, TOJUTUYECKON UH(OpMaIIIH,
Manod(exkTrBHa TMOBCEIHEBHAas MpAaKTUYEeCKas JeATeIbHOCTh. Kaxaomy
YEeJIOBEKY B CBOEM  JKM3HM  NPUXOJUTCA  BBIIOJHATH  JOCTATOYHO
CJIIOKHBIE PAc4YE€Thl U COCTABIISITh HECJIOXKHBIE AJTOPUTMbI, HAXOJIUTh HY>KHbBIC
bopMyIbl U IPUMEHSTH UX, BIAJIETh TPAKTUYECKUMH MPUEMAMU TE€OMETPUUECKUX



U3MEPEHU W TOCTPOCHUH, YWTaTh HHPOPMAIUIO, MPEACTABICHHYIO B BHIY
Ta0JINII, TUarpaMM U TpaduKoB, )KUTh B YCIOBUSAX HEONPEEIEHHOCTH U TIOHUMATh
BEPOSITHOCTHBIN XapaKkTep CIy4YalHBIX COOBITHM.

OAHOBpPEMEHHO C pacliupeHueM cdep NpPUMEHEHUS MAaTeMaTHUKd B
COBPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAHOBHUTCS MAaTEMaTUUYECKUIN CTUITb
MBIIIJICHUSI, TPOSBISIOMUNACA B ONPENCNEHHBIX YMCTBCHHBIX HaBbIKax. B
MpOIIECCE M3YYEHUsS MATEMaTUKU B apceHal MNPUEMOB M METOJIOB MBIIUICHUS
YyelloBeKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HWHAYKUIUS U JEAyKIus,
0000IIeHHEe M  KOHKpPETH3allMsl, aHalu3 M CHUHTE3, KJIacCUpUKAUMUsI U
cuctemaTusanus, adctparupoBanue W aHajorus. OOBEKTH MaTEMaTHYECKUX
YMO3aKJIIOUCHUM, TIpaBUjia MX KOHCTPYHUPOBAHMS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOSHUM, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHS (OPMYJIHPOBATH,
000CHOBBIBaTh M JIOKA3bIBaTh CYXKJEHHUS, TEM CaMbIM pa3BUBAIOT JIOTMUECKOE
MbllIIJIeHHe. MareMaTuke NpUHAMIECKUT Beaylas poidb B (OPMHPOBAHUU
AITOPUTMUYECKOW KOMIIOHEHTHI MBINUICHUS U BOCITUTAHUU YMEHUU JIeHCTBOBATH
10 3a/JIaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh WM3BECTHHIE M KOHCTPYHPOBATH
HOBBIE.

B nporuecce peiienus 3a1ad — OCHOBHOM y4eOHOM JIESITEILHOCTH Ha ypPOKax
MaTEMaTUKH — Pa3BUBAIOTCS TBOpUYECKas U NPHUKIAJHASL CTOPOHBI MBIILICHUS.
OOyueHue matemaTtuke JaET BO3MOXKHOCTh Pa3BUBAaTh y OOYYAIOIIMUXCS TOYHYIO,
panMoHaNbHYI0 W HMHPOPMATUBHYIO pedyb, yMEHHUE OTOupaTh Hauboiee
MOAXO/SIINE SI3bIKOBbIE, CHMBOJIMYECKUE, TpaduUeCcKrue CPeICTBA ISl BIPAXKEHUS
CYKJIE€HUH U HATJSHOTO UX MPEACTABICHHUS.

HeobxoaumbpiM KOMITOHEHTOM 0O0IIel KyIbTYpPhl B COBPEMEHHOM TOJIKOBAaHUHU
ABIAeTCST Oo0IIee 3HAKOMCTBO C METOJAMHM TO3HAHUS JCHCTBUTEIBHOCTH,
MPEACTaBICHUE O NpPEeIMETe U METOAEC MaTeMaTHUKH, €ro OTJIMYUS OT METOJIOB
€CTECTBEHHbIX W TYMaHUTapHBIX HayK, 00 OCOOEHHOCTAX NPUMEHEHUS
MaTEMaTUKH I PELICHUs HAay4YHbIX M NPUKIAIHBIX 3anad. Takum oOpaszom,
MaTeMaTU4YecKoe 00pa3oBaHWE BHOCHUT CBOW BKiIaa B (opmupoBaHue oOmien
KyJbTYpbI Y€JIOBEKA.

W3yuyenue MareMaTHKd CIIOCOOCTBYET  3CTETHMUYECKOMY  BOCIHMTAHMIO
YeJI0BEKa, MOHMMAaHHUIO0 KpPAacoOThl M M3AIIECTBA MATEMAaTHUYECKUX PaCCyKICHHH,
BOCIIPUSTHIO TEOMETPUUYECKUX (POPM, YCBOECHUIO UJIEN CUMMETPUHU.



COJEPKXAHUE YYEBHOI'O KYPCA

AJITEBPA
10 xknacc

Yucia 1 BbIYHMCICHUSA

PauuonanbHbie uyncia. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOU, MPOLICHTHI,
OeCKOHEYHbIE  MepHoguYecKre  ApoOu.  ApudpMeTHUecKHe  Omepamuu  C
parMoHAILHBIMU YKCIIaMU, TPeo0pa30BaHUs YHCIOBLIX BeIpakeHUH. [IpuMenenue
npo0elt U MPOLEHTOB ISl PEIICHUs MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciien
3HAHUU U PEaIbHOU KU3HU.

[lerictBuTeNnbHbIE 4Yuchaa. PanuoHanbHblE W UPpAUMOHAIBHBIE YHCIA.
ApudmMernueckre omnepanud ¢ JIeHCTBUTENbHBIMU dYHCHaMu. [IpulmmxEHHbIC
BBIUNCIICHUS, IIPABUJIA OKPYTJICHHS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BEIYMCIICHUMN.

Cremenb ¢ menbiM  nokaszareneM. CranpaptHas  QopMa  3amucH
NeUCTBUTENBbHOTO yucia. Mcnonb3oBanwe mnoaxoxdsuied  ¢Gopmbl  3alucH
JEUCTBUTENBHBIX YHCEN I PELICHHUS NPAKTUYECKUX 3a/1ad U IPEACTABICHUS
JTAHHBIX.

ApudmeTnyeckuii  KOpeHb  HaTypaJlbHOM  cTenmeHu.  JleWcTBuUs ¢
apu(PMETUUECKUMU KOPHSAMHU HATypaJIbHOM CTENEHHU.

CHHyC, KOCMHYC M TaHI'€HC YHCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCUHYC,
aApPKTAaHT€HC YUCIJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU . OcCHOBHbBIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.

YpaBHeHHEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelieHHEe HEPaBEHCTBA.
Meton UHTEpPBAJIOB.

Petenue nenpix 1 1poOHO-pAIIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Peuienve nppaninoHanbHbIX YPAaBHEHUNM U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPABHEHUN.

[IpuMmeHeHne ypaBHEHU M HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a/]ad
W 33]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.

DyHKIUHN U TPAPUKHU

Oynkuusi, crnocoObl 3agaHus ¢yHkuuu. ['padux ¢GyHkuuu. BzaumHO
oOpaTHbIe PyHKIUU.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yukuuu. Hymu Qynkiun.
[TpomexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIC M HEUETHBIC (DYHKITUU.

CrenenHas (QyHKLMS ¢ HATypajbHBIM U LEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpauk KOpHS N-0i CTENCHH.



Tpuronomerpuueckass OKPYX HOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GyHKIIUH 9MCIIOBOTO apryMEHTA.

Hauaja MmaTeMaTH4ecKoOro aHajamn3sa

ITocnegoBaTenbHOCTH, COCOOBI 3aJIaHUs MIOCJICAOBATEILHOCTEH.
MOHOTOHHBIE OCJICIOBATCIILHOCTH.

ApudmMernueckas ¥ TeOMETpUIECKasi Iporpeccui. beckoHeuyHo yObIBaromas
reomerpudeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIICH reoMeTpUUYeCKOM
nporpeccud. dopmysia CIOXKHBIX MPOLEHTOB. VCHonab30BaHUE MPOTPECCUU A
pelIeHUs peATIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JJOTHKA

MHoxecTBO, omnepauuu Haj MHoxecTBamu. [luarpammel OJilnepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO armapara sl OMUCAHUS PEATbHBIX
MIPOIICCCOB U SIBJICHUH, IPYU PEIICHUH 3aJ]1a4 U3 JIPYyTUX YICOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CI€ACTBUE, J0KA3aTEIbCTBO.

11 kiaacce

Yucia 1 BBIYMCICHUA

HatypaneHble u nesnble yncna. [IpusHakyu 1e1MMOCTH LEIBIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM NIOKa3areneM. CBONMCTBA CTEIIECHH.

Jlorapudm uncna. JleciTuuHbIe U HATYypaJIbHbIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BEIpOXKECHHM, COACPKANTUX JTOTapU(MBI.

[TpeoOpazoBaHue BbIpaXKEHUH, COAEPXKALIUMX CTENEHH C palMOHAIbHBIM
MIOKA3aTEJIEM.

[Tpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpaBHEHHS 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHUMU. PellleHHe NpUKIAIHBIX 331a4 C ITOMOILBIO
CHUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucreMbl M COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIu4HbIX oOJacTedl HayKu M peajbHOU
KU3HH.

DyHKIUHN U TPAPUKHU

Oynkuusa. [lepuogmueckne  Qynkumu. [IpoMexyTkn  MOHOTOHHOCTHU
bynkuun. MakcumMymbl ¥ MUHUMYMBI QyHKIIMKA. HaunOosbliee u HauMeHbIIEE
3HaYeHUE (PYHKIHMH Ha IPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u JorapupmMuyeckas PyHKUMUU, UX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB QPYHKIMA 711 PELICHUS YPAaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATbHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHaju3a

HenpepsiBable pyHKIMH. MeTO MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QuU3NUECKUNA  CMBICIH
MIPOU3BOJHOM.

[IpousBogubie  smeMeHTapHbIX  GyHKOUE.  DopMynbl  HAXOXKACHUSA
IPOM3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHne MpoU3BOAHON K MCCIIENOBAHMIO (DYHKIIMI HA MOHOTOHHOCTH H
3KcTpeMyMbl. Haxok/ieHue HanbospIIero 1 HAaMMEHbIIET0 3Ha4eHUsl QYHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM UL HAXO0XKACHUS HAWJIy4dlIero pEIICHHs B
NPUKIAIHBIX 3aja4yax, Ui OIPENEIICHUs CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmyIioi uau rpapuKoM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

Wurerpan, ero reoMerpuyeckuid u (usmyeckuid cmbicil. Beruucienue
uHTerpana no popmyie Herorona—JleiiOnuna.

I'EOMETPUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpancTBO. lloHATHE 00 aKcHOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U CIIEIACTBUS U3 HUX.

B3anmHoe pacnosioxkeHne MpsIMBIX B TNPOCTPAHCTBE: MEPECEKAOIIMECS,
napajulelIbHble M CKpeuuBaronuecs npsmele. [lapamnenpsHOCTs NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
NapaJJIeNbHOCTh TPEX MPAMBIX; NAPAIENIBHOCTD NMPSMON U IJIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMU CTOPOHAaMH; YyTOJ MEXIAy NpSAMBIMA B IPOCTPAHCTBE.
[lapannenbHOCTh  IIOCKOCTEW: MapajuleNibHble  TUIOCKOCTH; CBOKCTBA
napajyieNbHbIX IulockocTed. Ilpocreiiine mnpocTpaHCTBeHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapajuieenune/; MIoCTPOCHHE CEUSHUIA.

[TepneHAMKYJIIPHOCTh NPSIMON U IJIOCKOCTH: MEPIEHAUKYIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIEIABHBIE M MEPHECHIUKYJSIPHBIE K IJIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPSAMOM M INIOCKOCTH, TEOpeMa O NpsAMOH



NEPNEHANKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUDIOCKOCTBIO;  JABYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JIBYTPAaHHOTO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE
OT TpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEH: MPHU3HAK  IEPHEHIUKYJSIPHOCTH — JIBYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepHeHIuKyIsIpax.

MHOrorpaHHuKu

[IoHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPaHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOTOT'PAHHUKH; pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronsHas
IpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, NpsMas U HAKJIOHHAs NPU3MbL, OOKOBas U
IIOJIHAst ITOBEPXHOCTh MIPU3MBL. [Tapaiuenenunen, IIPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. I[lupamupa: N-yroigpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMMIBI; TpaBUIIbHAS U
yced€éHHasg MNHpaMuaa. OJEMEHTBl Npu3Mbl W nupamuabl. lIpaBuiibHbIE
MHOTOIPaHHUKHU: TOHSATHE MPABWIBHOIO MHOTOTPAHHUWKA; MPAaBUJIbHAS IMPU3MA U
NpaBWIbHAs NUpPaMUA; NpPaBUIbHAs TPEYroJibHAs MUpPaMHAA W TPaBUIIbHBIN
TeTpadip; KyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKadIp U ukocasap. CeueHns NpU3Mbl U TUPAMU/IBI.

CummeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTEIBHO TOYKH, INPIMO,
IUIOCKOCTH.  ODJEMEHTBl CUMMETPHUM B INHPAMHMAAX, NapaJuleICNuNenax,
MPaBUWJIbHBIX MHOTOTPAHHHUKAX.

Boluucienue 3JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaIM, YTJIbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOU MPU3MBI,
IUIOLIAJb OCHOBAaHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU TNPABWIHHOW MUPAMUJIBI,
TeopeMa o Iulomanu yceuéHHoM mnmpamuabl. [loHstne 006 00bEMe. OOBEM
MAPAaMHU/JIbI, TPU3MBL.

[logoOubie Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
NOBEPXHOCTEH, 00bEMaMu TOTOOHBIX TEJI.

11 KIIACC

Tesa Bpamenus

HummHapuyeckas MMOBEPXHOCTb, oOpasyromue HAJIAHAPUYECKOU
IIOBEPXHOCTH, OCh UWJIMHAPUYECKOW MOBEpXHOCTU. Llunuuap: ocHOBaHusA u
OOKOBasi TOBEPXHOCTb, OOpasyrolias M OChb, IUIOMAAb OOKOBOM W TOJHOMN
MTOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yromye KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOM moBepxHOocTU. KoHyc: ocHOBaHMe U BepIIMHA, 00pa3yromas
U OChb, IUIOMIAAb OOKOBOM W TIOJHOW IOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylolire 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.



Cdepa u map: meHTp, paguyc, AUAMETP; IUIOUIA[b MOBEPXHOCTH C(EepHl.
B3auMHoe pacnonoskenue chepsl U MIIOCKOCTH; KacaTeslbHas TIIOCKOCTh K cdepe;
JI01A1b CEephl.

N3o0paxkeHue Tel BpallleHHs Ha TI0OCKOCTH. Pa3BépTka MuIMHApa U KOHYca.

KomOunauu Ten BpalleHUss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OTMMCaHHBIA OKOJIO cdepwl; chepa, BNHCAHHAS B MHOTOTPAHHUK, WIH TEJIO
BpalICHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOKCTBA 00bEMOB Tesl. Teopema 06 00BEME
IpsIMOYTOJIbHOTO Mapajuliesienunena v cieactBus u3 He€. OObEM UMIMHJpA,
KoHyca. O0BEM 11apa u mioiaib cQepol.

[Tomo6usie Tenma B mpoctpaHcTBe. COOTHOILIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TT0I00HBIX TEJL.

Ceuenusi mwivHiapa (mapajuieibHO W TEPHEHAMKYJSIPHO OCH), CEUYCHHS
KOHyca (mapajijielbHO€ OCHOBAHMIO M MIPOXOJSIIEE 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miockocty U B npocTpaHcTBe. Cli0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM TMpaBUJl JACUCTBUUA C BekTopamu. [IpssMoyrosibHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTOJd MekIy Bekropamu. CKalApHOE TPOU3BEIECHHUE BEKTOPOB.
Brruucnenve yrioB Mexay NpSMbIMU U TUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METOJ] IPY PEIICHUN T€OMETPUUECKUX 3a/1au.

BEPOATHOCTDBb U CTATUCTHUKA
10 KIIACC

[IpencraBienne AaHHBIX C MOMONIBIO Tabnui, u auarpamm. CpenHee
apudMeTHIeCKOoe, MeIuaHa, HauOoJblllee U HAUMEHbIIEE 3HAYCHUsS, pa3Max,
JUCIIEPCUsI ¥ CTaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OOPOB.

Crny4aitHble SKCIIEPUMEHTHI (OTBITBI) M CIyYaiiHbIe COOBITHS. DJIEeMEHTapHbBIC
coObITHs (MCX0/bl). BeposTHOCTH ciiydaitHOTO COOBITHSA. BIM30CTh 4YacTOTHI U
BEpOSATHOCTH  coObITHH.  CiydailHbIe  ONBITBI  C  PAaBHOBO3MOXXHBIMU
DJIEMEHTAPHBIMU ~ COOBITUAMH.  BeposTHOCTH  cOOBITHI B OMBITaX  C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.



Onepanuu HajJ COOBITUSIMU: MIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIOKHbBIC
coObITus. J{narpammel Diinepa. @opMyiia C0KEHHS] BEPOATHOCTEH.

VYciioBHasg BEPOSTHOCTb. YMHOXXEHHUE BEPOATHOCTEH. JlepeBO Ciay4arlHOIo
sKkcriepuMenTa. @opmyiia nmoiaHou BeposiTHocTH. HeszaBucruMbie cOOBITHS.

Kom6unaTopHnoe npaBuio ymHoxkenusi. [lepecranoBku u ¢akropuan. Yucio
coueranuii. Tpeyronpuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIil ciy4ailHbIil ONbIT (MCHIBITAHUE), yCIeX U Heynauya. HezaBucumbie
ucnbiTannsg. Cepuss HE3aBUCHMBIX HCNBITAaHMM 10 mnepBoro ycmexa. Cepus
HE3aBHCHMBIX UCIIBITAHUM bepHysum.

CnyuaitHas  BennuuHa. Pacnpenenenune  BeposATrHocte.  [Imarpamma
pactpenenenud. lIpumepsl pacnpeneiaceHuid, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMHMAJIBHOE.

11 KIIACC

UucnoBple  XapakTEpUCTUKHA  CIYyYalHBIX  BEJIWYUH: MaTeMaTUYECKOE
OXHWJaHUE, JHUCHEPCUsl W CTAaHAAPTHOE OTKJIOHeHue. IIpumepsl mnpuMeHeHus
MaTeMaTU4YeCKOr0 OXHUJAHWS, B TOM YHMCJE B 3aJayax U3 MOBCEIHEBHOM >KU3HHU.
Maremarnueckoe okugaHue OMHApHOUM CilydallHOM BENMYMHBI. MaTeMaThudeckoe
OXXHUJaHUE CYMMBI CIIy4yallHbIX BeJMYMH. MaremaTuyeckoe OXuJaHue U
JUCIIEPCHS TEOMETPUUECKOr0 1 OMHOMUAIBLHOTO PACTIPEACICHHM.

3akoH OOJBIIMX 4YHCENT W €ro poJib B HaykKe, MNpUpPOJe U OOIIECTBE.
Bri6opounblii METOT MCCIETOBAHUIMA.

[IpuMepbl HENpPEpPBIBHBIX CIIy4YalHbIX BEIWYMH. [IOHSATME O TMJIIOTHOCTH
pacrpeneneHus. 3a1aud, IpUBOASAIIME K HOPMaIbHOMY pactipeneneHuto. [lonsrue
0 HOPMAJIBHOM PAaCIIPEIEIICHNH.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yyeOHoro mnpeamera «Maremaruka» JOJKHO 00O€CIEUnBATH
JIOCTUKEHHE Ha YPOBHE CPEJIHEr0 00111eT0 00pa30BaHuUsl CICAYIOIINX JIUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS IMPOTPaMMbl y4EOHOTO TIpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIINN 00YUaAIOMIEToCs] Kak aKTHBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUUCKOro OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIH,
nporeayp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMH ¥ HA3HAUYCHHEM.

[TatproTHYECKOE BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY U HAaCTOSIIIEMY POCCUICKOM MaTeMAaTHUKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsiX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUEM JyXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAYKHU U JI€ITEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYAsi ICTETUKY MATEeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHUM, pacCcyxICHUN;
BOCIIPUUMYUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

®u3nYeCcKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTUYeCKue 3HaHHUS B
WHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE INHTaHKE, COATaHCUPOBAHHBIM PEXUM 3aHATUH U

OTJIbIXa, peryispHasi busnueckas aKTUBHOCTB); buznuecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATEIbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOTIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTeMaTHKOW W €€ TPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOD
Oynymieit mnpodeccud W pealin30BbIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTHIO K  MaTeMaTUYeCKOMYy OOpa3oBaHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHUU BCEW JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHHUE:

c(hOPMHPOBAHHOCTHIO IKOJOTUYECKON KYJBTYPhl, TOHHUMAHHEM BIIHSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHHE MPHUPOIHOW M COIMAITBHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX MpoOJeMm;
OpUEHTAallUel Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUN NJis pElIeHUs 3a1ad B
o0JacTh OKpyKaromield Cpeapl, IUIAHUPOBAaHUS TOCTYNIKOB W OIEHKA WX
BO3MOYKHBIX TTOCJICICTBHM JIJIS1 OKPYIKAIOIIEH CPEJIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH H  OOIICCTBEHHOW MPAaKTUKW, [MOHUMAaHHEM
MaTEMaTUYECKOH Haykh Kak cdepbl UYeJOBEYECKON ACATEIBHOCTH, JTaloB €
pa3sBUTHS M 3HAYUMOCTH ISl PA3BUTHS I[MBWIM3AIMN; OBJIAJCHHEM S3BIKOM
MaTEMaTUKH M MaTEeMaTUYECKONW KyJIbTypOH KakK CPEJCTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYI0 M HCCIEIOBATEIbCKYIO JACSITEIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJbTaThl OCBOSHHUSI MPOrpaMMbl y4eOHOro MpeaMera
«Marematuka XapaKTepU3yoTcs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvie = nosmasamenwvuvie  Oelicmsus, — 0becneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HPOYECCO8 00YUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYxHCAlowe2o  Mupa,  NpuMeHeHue  J102UYeCcKUux,
uccied08amenbCKux onepayuti, yMeHul pabomams ¢ ungopmayueti).

ba3oBble lorHuecKue NeNCTBUSA:

e BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHWUH MEXIYy TMOHATUSIMH; (HOPMYITUPOBATH
ONpEeNeNICHUs]  MOHSTUH; YyCTaHABIMBAaTh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA ISl OOOOIIEHHS U CpaBHEHUSA, KPUTEPHUU
MPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYJIUPOBaTH U  NIPEOOpPa3OBBIBATh  CYXKIACHUS:
yTBEpAUTENIbHbIE U OTpPULIATENIbHBIC, €AMHUYHBbIC, YacCTHbIE MU OOIIME;
YCIIOBHBIE;

BBIBISIT ~ MATEMAaTUYECKUE  3aKOHOMEpPHOCTH,  B3aWMMOCBSI3M U
npoTtuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
mpeuiaratb  KpUTEpUM  JUISL  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIIOUYECHUN, YMO3AKJIFOYCHUH 110 aHAJIOT MU,
IIPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIPSIMBIE U OT IMIPOTUBHOIO), BBICTPAUBATh APryMEHTALMIO,
OPUBOJUTH MpPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJEHUS U BBIBOJBI;

BBIOMpATh crocod penieHus ydyeOHOM 3amau (CpaBHMBATh HECKOJIBKO
BApUAHTOB peEUIEHUs, BbHIOMpaTh Haubosiee MNOAXOMANIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

bazoBbie HCCIICOO0BATCIbCKUC I[GﬁCTBPIfI:

MCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKAN MHCTPYMEHT IMO3HAHUS,
bopMyaupoBaTh BONPOCH], (UKCUPYIOLIME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBIWBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAMTH CaMOCTOSITENIbHO CIVIAaHUPOBAHHBIH HKCHEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTo
O00BbEeKTa, SBJICHHUSA, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMHU, SABJICHUSIMU, IPOIIECCAMU;

CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHNS U BBIBOJBI TIO PE3YJIbTaTaM
IPOBEJEHHOIO HAOJIOEHUS, UCCIIEJOBaHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IIPOTHO3MPOBAaTh BO3MOXKHOE Pa3BUTUE NPOLECCA, a TAKKE BbIABUIAThH
IPEIOJIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nuadopmariueii:

BBISIBIISATh JIepULMTHI UHPOpPMALMK, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a/1a4u;

BBIOMpAaTh  MH(POPMALMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMUYHBIX BUIOB U (POPM IIPEICTABICHMUS;

CTPYKTYpPUPOBaTh UH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATH TpaUUuECcKH;



2)

OLICHUBATH HaJIE)KHOCTh uHopManu o CaMOCTOSITEIILHO
chOpMyIUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvhvie KOMMyHUKamueHuwle Oelicmeus, obecneyugarom

chopMUPOBAHHOCb COYUATILHBIX HABLIKOB 00YUAIOUUXCS.
OOuenue:

BOCIIPUHUMATh W (QOPMYIHPOBATH CYXKIECHHUS B COOTBETCTBUU C
YCJIOBUSIMHU | TENISAMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHsSI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JI¢ 00CYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MO TEMBI,
poO0JIeMBbl, perraeMoi 3aa4u, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOUM CYXIEHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB AHWANIOTa, OOHAPYXUBATh Pa3lIMYMe U CXOJCTBO TO3WIIUN; B
KOpPpeKTHOU opMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
MPEACTAaBIATh  pPe3yJbTaThl  pPEIICHHUS  3aJa4d,  JKCIEPUMEHTAa,
WCCJICIOBaHMsI,  TPOEKTAa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUETOM 3a]1ad MPE3CHTAIIMN U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUTyIbHON pabOThI PU PEIICHUH YUeOHBIX 3a/1a4; TPUHUMATh 11E]Th
COBMECTHOM JESTENBHOCTH, TIUIAHUPOBAThH OPTaHU3AIUI0 COBMECTHOM
paboTHl, pacrpenesaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT padboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBKIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBaTh CBOM JIEUCTBUSI C JPYTUMHU YJ€HAMU KOMAaH/IbI,
OILICHWBATh Ka4eCTBO CBOETO BKJAJga B OOIIMIA MPOAYKT MO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusarom

cﬁopMupoeaHue CMbICII06bIX YCNAHOB0OK U HCUZHEHHbLIX HABBLIKOB TUYHOCNIU.
CaMOOpFaHI/ISaHI/IH:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUSA 3ada4u, BBI6I/IpaTB croco0 pemcHus €

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4€TOM HOBOU MH(OpMAITUH.
CaMOKOHTPOJIb:

BJIaACTb  HaABBIKAMH I103HABATEIbHOU pe(bneKch KaK OCO3HaHMHA
COBCPIIACMBIX I[@fICTBHP'I N MBICIIUMTCIIBHBIX IMPOHCCCOB, UX PE3YJIbTATOB,
BJI1aaCThb criocobamMu CaMOIIPOBCPKH, CaMOKOHTPOJII  IIpomecca u
pe3yJibTaTa pCIICHHA MaTEeMaTHUYECKOM 3aJa4u,



e MPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
0OCTOSATENBbCTB, JTAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBHUSIM, OOBSICHSTH
IIPUYUHBI TOCTHKEHHUS WIM HENOCTH)KEHHUS PE3YJIbTATOB HEATEIBHOCTH,
HaXOJHTh OIMIUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

NNPEJMETHBIE PE3YJIBTATBI

AJire0pa ¥ Ha4YaJIa MaTEeMaTHYeCKOr0 aHAJIM3a
10 KIIACC

Yucia 1 BBIYMCICHUA

OnepupoBaTh MOHATUAMH: PAUUOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAs JPOOb, IPOLEHTHI.

BeimonuaTe  apudMernyeckue — omepaldd € PAlMOHAJIBHBIMU U
JNEUCTBUTEIbHBIMU YUCIAMU.

BoinonsasaTe pubInKEHHBIE BRIYUCICHUS, UCTIONB3YS MPpaBUiia OKPYTIICHUS,
JenaTh NPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUUCICHHI.

OnepupoBaTh MOHATUSIMU: CTENEHb C IEJIBIM IOKa3aTejleM; CTaHAapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HAaTypajJbHOW CTENEHHU;
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCU EHCTBUTENIBHBIX YHCEN JIJISl PEeIICHUs
MPAaKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX.

OnepupoBatrh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YIJa;
MCII0JIB30BaTh 3aIHCh MPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
panMoHaIbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BoinonusaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPHUUECKNE YPABHEHHUSI.

BoinonusaTe npeobpa3oBaHUs I1IENbIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDAKEHUM W pellaTb OCHOBHBIE  THUIIBI  LEJbIX, pPAlMOHAIBHBIX U
UpPpalMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHTh ypaBHEHUSI 1 HEPABEHCTBA JJI PEIICHUSI MaTEMAaTUUECKUX 3a7a4
W 33]1a4 U3 PA3IMYHbIX 00J1acTel HAyKU U PealIbHON KU3HU.

MopnenupoBarh peajibHble CHUTyallMM Ha S3bIKE airedpbl, COCTABISTH
BBIDAKEHUSI, YpPaBHEHMs, HEPABEHCTBA 110 YCJIOBHMIO 3aJadd, MCCIEI0BATh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM alllapara ainreopsl.



DOyHKUMH U TPapuKku

OnepupoBaTh MOHATUAMH: (YHKIIHSA, CIIOCOOBI 3amaHus (PyHKIMH, 001acTh
omnpenereHns] U MHOXKECTBO 3HA4YeHHM (QYyHKIUHU, Tpaduk (yHKIUH, B3aUMHO
oOpaTHbIe PYHKIUH.

OnepupoBaTh TOHATUSAMU: YETHOCTP W HEYETHOCTh (YHKIHMH, HYJIH
GyHKIIUA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKIMMA 715 pellIeHUs ypaBHEHUH.

Crpoutb W uuTaTh rpaduKu JTUHEHHON (DPYHKIMHU, KBaAPATUYHON (DYHKIIHH,
CTENICHHOUW (PYHKITUU C TIEJIBIM TTOKA3aTEIICM.

Wcnonp3oBath Tpaduku (QyHKIUN UISI  WCCIEIOBAHUS TMPOIECCOB U
3aBUCUMOCTEH MPHU PEHICHUH 3a/1ad U3 JIPYTUX y4eOHBIX MPEIMETOB M pPealbHOU
KU3HU, BBIpakaTh GOpMyJIaMU 3aBUCUMOCTH MEXK/y BEIIMUYNHAMHU.

Hauana maTeMaTH4ecKOro aHajau3a

OnepupoBaTh TOHATUSAMHU: IIOCIIEIOBATEIBLHOCTh, apu(MeTHUECKas W
reoMeTpHUecKas MPOrpecCuu.

OnepupoBaTh TMOHATUSAMU: OECKOHEUHO YOBIBAIOIIAs T'€OMETpUUYECKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKON MPOTrpecCuu.

3amaBaTh MOCIEI0BATEIBHOCTH PA3TUYHBIMU CIIOCO0aMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH M MPOTPECCHIA IS PEIICHUS
peabHBIX 3314 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONIEpaIlUU Ha/l MHOXECTBAMHU.

Vcronb30BaTh  TEOPETHUKO-MHOKECTBCHHBIM — ammapar JJis  ONHCAHHS
pETbHBIX TIPOIIECCOB W SBJICHWM, MPU PEIICHUH 3a7ad W3 JAPYTHX y4eOHBIX
IPEIMETOB.

OnepupoBaTh  MOHSATHUSIMHU: OmpeJieieHne,  Teopema,  CIIeJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yucia 1 BBIYMCICHUSA

OnepupoBaTh MOHATUSMH: HATypaJlbHOE, IEJ0€ YHCIO; HCMIOJIb30BaATh
IIPU3HAKU JIEIMMOCTH LIEJIBIX YKCEN, PA3JIOKCHUE YMCIIa HAa MPOCTHIE MHOXKUTEIN
JUISl peLIeHUs 3a1ay.

OnepupoBaTh MOHATUEM: CTENEHD C PALMOHAIBHBIM MTOKA3ATEJEM.

OnepupoBaTh MOHATUSIMU: Jorapu(m uwucia, AECATUYHBIE U HATypaJbHbIC
JorapudMsbl.

YpaBHeHUS U HEPABEHCTBA



[IpumeHsATh CBOMCTBAa CTENEHW I HIpeoOpa3oBaHUs  BBIPAXKECHMIA;
OIIEPUPOBATh NOHATHUAMM: IIOKA3aTEIbHOE YPABHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIBI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXAIIUX JIOrapuMsl;
ONepUpOBaTh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JJOTApU(PMUUECKUX YPaBHEHUM U HEPABEHCTB.

Haxoaute pemeHus npocTeNmxX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMU: CHCTEMA JIMHEMHBIX YPAaBHEHUN M €€ PEIICHMUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUUIS PEIIEHUS PAKTUYECKHUX 3a4ad.

HaxomuTp pemeHns nmpocTenImx CUCTEM M COBOKYIIHOCTEM PallMOHAJIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MonenupoBaTh peajbHble CHUTyalldd Ha S3bIKE€ airedpbl, COCTABIATH
BBIDAXXCHUs, YPAaBHEHMsS, HEPABEHCTBA U CHUCTEMbI 110 YCIOBHUIO 3a/auy,
UCCJIEI0BATh MOCTPOECHHBIE MOJIETHU C UCIOJIB30BAHUEM anmapara aareOphi.

DOyHKUMH U TPaPuKku

OnepupoBaTh HOHATUAMU: NEepUOAMYECKas  (QYHKUUSA, MPOMEXKYTKU
MOHOTOHHOCTH (YHKLMH, TOYKM OJKCTpeMyMa (yHKUMH, HauOoJpliee U
HauMeEHbIlee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCIOJIb30BaTh WX I
UCCIeI0BaHus PYHKIUH, 33JJaHHOUN rpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKd MOKA3aTEIbHOU, JIOTapUPMUIECKON U
TPUTOHOMETPUUYECKUX (YHKIUH; N300paxkaThb UX HA KOOPAWHATHOM IIOCKOCTU U
UCIIO/Ib30BaTh JJIsl PELICHNs YPaBHEHUN U HEPABEHCTB.

N300paxxarh Ha KOOPJAMHATHOM IMJIOCKOCTH T'padUKU JUHEHHBIX YpaBHEHUN
Y MCIIOJIb30BaTh UX JUIA PELICHNs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Wcnonp3oBate rTpaduku (QyHKUMHA JUIS  HCCIENOBAaHUS IMPOLECCOB U
3aBUCHUMOCTEH U3 IPYTruX y4eOHBIX AUCLUILINH.

Hayana MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSIMU: HEMPEPbIBHASI QYHKLHNS; TPOU3BOAHAS (DYHKIIMH;
UCTIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUI CMBICI POU3BOIHOM AJISl PEIICHUs
3a1ad4.

HaxoauTs npon3BoAHbIE 2IEMEHTAPHBIX (QYHKIUI, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOAHYIO AJIs UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
¥ DKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIEAOBAHUS K IOCTPOCHHIO TPapUKOB.

Hcnonp30BaTh NPOM3BOAHYIO [UI HAXOXKICHUS HAWIY4IIEro pELICHUSA B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MNOHATUSMHU: T[EpBOOOpa3HAasi W  HHTErpall; IOHUMATb
reOMETPUUECKUN U PU3NYECKUN CMBICT UHTErpaa.



Haxonuths mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIIUN; BBIUYUCISATH WHTETPAI
o ¢popmyne Hperorona—JIeitonuna.

Pemarp mpuknagHpie 3aa4v, B TOM YHCIIE COIUAIBHO-DKOHOMHUYECKOTO H
$u3nYECKOro XapakTepa, CpeCTBaMH MaTeMaTHIECKOTO aHaIN3a.

I'eomeTpus
10 KIIACC

OnepupoBaTh NOHATUSIMU: TOYKA, MPSIMasi, IIIOCKOCTb.

[IpuMEeHSTh aKCMOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a]1ad.

OnepupoBaTh NOHATUSMHU: MMAPALICIBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX
U TIOCKOCTEH.

KnaccupunupoBats B3aMMHOE pACMOJOKEHUE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MNOHATUSMM: JBYTPAHHBIM yTOJI, TPAaHW JABYIPAaHHOrO YIia,
pebpo ABYTpaHHOTrO yriia; JUHEWHBIM yroja ABYIPAHHOTO yTJia; TpajgycHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPAaHHHUK, JIEMEHThI MHOTOIpaHHUKA, IPABUIbHBIA MHOTOTPAHHHUK.

Pacrio3zHaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (NHUpaMuIa; MpU3Ma,
NPSIMOYTOJIBHBIN TTapajuiesienune/, Kyo).

Knaccudunuponathb MHOT'OTPaHHUKH, BBIOUpas OCHOBaHHS JUTSE
Kiaccupukanuyu (BBINYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKHU, IPaBUIIbHbBIC
MHOTOI'PaHHUKHU; IPSIMbI€ U HAKJIOHHBIE IPU3MBI, apajlIeICIUIIC/IbI).

OnepupoBaTh MOHATUSIMU: CEKYILAs IIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHATH TPHUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONb3YS METOT CIEOB.

CtpouTh cCceuY€HUs] MHOTOIPAHHUKOB METOJOM  CJIEJIOB, BBIMIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (GUTyp: BUI
CBepxy, COOKy, CHH3Y.

Pemrars 3a1aun Ha HaXOXKJEHNWE TEOMETPUUECKUX BEJIIMUMH TTO0 00pa3iaM Wiiu
QIrOpuTMaM, TMPUMEHSSI HU3BECTHbIE AHAIMTHUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXITY ABYyMS
TOYKaMH, OT TOYKH JO TMPsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TTPSIMBIMHU.

Pemrars 3a1aun Ha HaXOXJEHWE TEOMETPUUECKUX BEJIIMUMH TTO0 00pa3iaM Hiiu
aIrOpuTMaM, MPUMEHSST HU3BECTHbIE AHAIUTHUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKHX 3aJlad Ha BBIYUCICHUE YIIOB  MEXKAY



CKPCIMBAIOIIAMMUCSA MNPSIMBIMH, MEXKAY TMPAMOM M  IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U IJIOLIAAN [TOBEPXHOCTEH MHOTOTPaHHMKOB (IIpHU3Ma,
nupamuaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMCIATH COOTHOLIEHHUS MEXIY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU OI00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETpPUsS B INPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHU (QUTYPBHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W MHTEPHPETUPOBATH HH(MOpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTexax u
PUCYHKAaX.

[TpumenaTs reomerpuyeckue (HaKTbl IS PEUICHUS] CTEPEOMETPUUYECKHUX
3a7a4, PEANOJIAraloluX HECKOIBKO 1IaroB PELICHHUs, €CJIM YCIOBUSA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHaTs mpocTredMe NpOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOoauTHE IpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMeHATh TOJy4YEHHBbIE 3HAHUSA HA IPAKTHUKE: aHAJIMU3UPOBATH PEaJIbHBIC
CUTyallud U IPUMEHATb WU3YyYEHHBIC IIOHATUSA B IPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKlu CQOpPMYIHPOBAHHOM NPOOIEMBI, MOJIECIUPOBATh pEaAIbHbIC
CATyallud Ha A3bIKE TIEOMETPUHU, UCCIEN0BAaTh IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, anmnapaTa aareOpsbl; pemaTh
IIPAKTUYECKUE 3a1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIMYHUH.

11 KVIACC

OnepupoBaTh MOHATHIMH: [HIWHIAPHYECKAS IOBEPXHOCTh, 0OOpPa3yrOIIHe
MWINHAPUYECKON  TOBEPXHOCTH;  MHJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHHYECKON OBEPXHOCTH, KOHYC; cpeprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdhepa U map).

OOBSICHATH CLIOCOOBI TTOTYUYEHUS TS BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CEerMeHTa; IIapOBOIl CJIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CIIOS;
11apOBOM CEKTOP.

Boraucnsate  00BEMBI W IUTOMIAAM  TOBEPXHOCTEH TEN  BpAIEHUS,
T€OMETPUUYECKUX TeJI C TPUMEHEHUEM (HOpMyII.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
OMHCaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK WM TEJO
BpaIllCHUS.



BbraucisTh COOTHOMICHHS MEXAY IUIONMIASIMHA TTOBEPXHOCTEH M 00BEMaMu
MOT00HBIX TEI.

N306pakath u3ydaemble (UTypbl OT PYKHM U C MPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINoaHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIIICHHUS.

W3BnekaTh, WHTEPHIPETHPOBATH H MNPEOOpa3oBbIBATh HMHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpeACTaBICHHYIO HAa YepTexax U
PUCYHKAaX.

OnepupoBaTh MOHATUEM BEKTOP B POCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCIIO0, O0BACHATH, KAKUMU CBOWCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHATh IPaBUIIO NapaJUICIEIUIEAA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJIIPHOE TMPOU3BEACHUE, pPACKIaAblBaTh BEKTOp MO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh IIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[TpumensTh reomerpuueckue (axThl ISl PEIICHHUsS] CTEPEOMETPUUYECKUX
3a/1a4, NPEAnoJaraliuX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMECHEHUS
3aJaHbl B IBHOH (opMe.

Pemate mpocreimme reoMeTpuyecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pemlarp 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLICHUH W
HAXO0XXJICHUE T€OMETPUUYECKUX BEIUYMH M0 00pa3liaM WU ajropuTMam, NpUMEHss
W3BECTHBIE METO/IBI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMAaTUYECKUX 3a7a4.

[IpumeHaAT, mOpocTedIMe NPOTPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOANTH TpPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJIE U
YKA3HU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpUMEHATh MOMYyYEHHBIC 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH PEaJIbHBIC
CATyalluMd W MPUMEHATb W3YUYEHHBIC IOHATUS B IHPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCcKu CQOpPMYIMPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pEalbHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHU, MCCIEIOBaTh ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, almnapara aareopbl; penaTh
IIPAKTUYECKUE 3a]1a41, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUUHH.



BeposAITHOCTB M CTATHCTHKA
10 KJIACC

YutaTh U CTPOUTDH TAOIUIIBI U AUATPAMMBI.

OnepupoBaTh  MOHATHSAMHU:  CpeAHEE  apU(PMETHUYECKOE,  MEIUaHa,
HauOosbllIee, HAUMEHbLIee 3HaUeHNE, pa3Max MacCHBa YUCIIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CIIy4alHOE
coObITHE, DJIEMEHTApHOE COOBITUE (DJIEMEHTApHBIM HMCXOJ) CIy4ailHOTO OIIbITA;
HaXOJHUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CITy4alHBIMH COOBITHSIMH,
HaxXoJWThb U CpaBHUBAThb BEPOSATHOCTU COOBITMM B M3YUYEHHBIX CIIy4alHbIX
DKCIIEPUMEHTAX.

Haxonute u ¢opMmynaupoBath cOOBITHS: TMepeceyeHre U 0ObeIuHEHUE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOMOJIOKHOE  JAHHOMY  COOBITHIO;
MOJIb30BAThCS TUarpaMMaMu OJitiepa U (OpMyJIoi CII0XEHHUSI BEPOATHOCTEH Mpu
peLIeHUH 3aa4.

OnepupoBarh MOHSATUSMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C MOMOIIbIO MPAaBUJIa YMHOXKEHHS, C MOMOIIbIO JepeBa
CIIy4alHOrO OMbITA.

[TpumeHsATh KOMOMHATOPHOE IPABUIIO YMHOKEHUS [IPU PEILICHUH 3a/1a4.

OnepupoBaTh MOHATHSAMH: HCIHBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEPHUS
UCIIBITAHUM, yCHeX W HeyJaya; HaXOIUTh BEPOATHOCTH COOBITHI B Cepuu
HE3aBUCUMBIX MCHBITAHUN /10 MEPBOTO YCIE€Xa; HAXOAUTh BEPOSITHOCTU COOBITUIA B
CepuM UCIbITaHUK bepryun.

OnepupoBaTh  NOHATUSMU:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSTHOCTEW, IMarpaMMa pacrpeeaeHus.

11 KIIACC

CpaBHUBaTh  BEPOATHOCTM  3HAUYCHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupeneseHUIO WK C IIOMOIIBIO JUArpaMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO 0KUAAHUS; IPUBOJAUTH IPUMEPHI,
KaK IMPUMEHSETCI MAaTEMAaTHYECKOE OXKHUJAHUE CIyYaHOW BEIWYUHBI HAXOIWTh
MaTeMaTUYECKOE OKHUIaHUE 110 JTaHHOMY PacCIIpeIeIICHUIO.

HmeTh nipecTaBieHe 0 3aKOHE OOJIBILINX YHCET.

HNmeTh npencraBieHue 0 HOPMAJIbHOM PACIPEACICHNN.



TEMATHUYECKOE IINTAHUPOBAHHUE

AJire0pa 1 Ha4YaJIa aHAJIN3A
10 KITACC

Ne
/o

HanmeHoBaHMe pa3/ie/ioB U TeM
MporpamMMsl

MHokecTBa pallMOHAIIBHBIX U
JICHCTBUTEIIBHBIX YUCEIL.
PannoHanpHbIe ypaBHEHHUS U
HEPABCHCTBA

@ynkiun u rpaduxu. CteneHs ¢
L[EJIBIM [T0KA3aTeIeM

ApudmMernueckuii KOpeHb N—oi
creneHu. MppanuoHaabHbIe
YpaBHEHUS U HEPABEHCTBA

DopMyisl

Tpuronomerpun. TpuroHomerpuyeckue
ypaBHEHUS

ITocnenoBaTeabHOCTH U IPOTPECCUH

[ToBTOpenwue, 0600MIIEHNE,
CcHUCTEeMAaTH3aIus 3HAHUI

OBIIEE KOJIMYECTBO YACOB 10
[NPOT'PAMME

11 KIIACC

Ne
n/
n

KoanuecTBo 4acoB

Konrtpoin
Bcero  HbIe
padoThbI

14

18

22

68

KoanuyecTBO 4acos

HaumenoBanue pa3ieioB u
TeM MPOrpaMMBblI

Bcer
0

CreneHp ¢ palioHaJIbHBIM
nokazateneM. [loka3arenpHas 12
¢yukuus. [TokazarenbHbie

YpaBHEHUsI U HEPAaBEHCTBA

Jlorapudmuaeckast GyHKITHS.
Jlorapudmmueckue 12
ypaBHEHUsSI ¥ HEPAaBEHCTBA

Tpuronomerpuveckue 9

KonTpoas
HbIe
padoThl

DJIEKTPOHHBIE

IpakTu (uudgposbie)

yecKune o0pa3oBaTejbHbIE

HpakTnu
ecKue
padoThI

padoThbI pecypcChbl

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/IbHBI
e pecypchbl



n/n

(GYHKIUH U UX FpaQUKH.
Tpuronomerpuueckue
HEpPaBEHCTBA

IIpousBoanas. [lpumenenue
MIPOU3BOAHOMN

WuTerpan u ero npuMeHeHus

Cucremsbl ypaBHEHUN

HatypanbHble 1 Lesible uncia

[ToBTOpenwue, 060061IeHNE,
cCUCTEMAaTH3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

I'eomerpusn

10 KITACC

HaunmMeHoBaHMe pa3jeioB U TeM
NPOrpamMMbl

Bgenenue B CTCPCOMETPHUIO

[IpsiMBbIE M TUTIOCKOCTH B
npoctpanctse. [[apamnensHOCTh
MPSAMBIX U IIOCKOCTEH

[lepneHUKYIAPHOCTD NMPSMBIX U
IJIOCKOCTEN

VYTrasl MEXIy OpSIMBIMU U
IJIOCKOCTSIMU

MHOrorpaHHuKu
OOBEMBI MHOTOT'PaHHUKOB

[ToBTOpEHME: ceueHus,
pPaCCTOSHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

24

9
12
6

18

102

KoanuyecTBO 4acoB

Bcero

10

12

12

10

11

68

KoHTpoJbHbIe
padoThbI

IIpakTHyec
KHe padoThbl

JIEKTPOHH
ble
(uudgposbie)
oOpa3oBareJ
bHbIE

pecypchl



11 KVIACC

Ne
n/n

HanmeHnoBanue
pa3aesioB M TeM
MPOrpaMMbI

Tena BpaieHus
OO0BEMEI Tell

Bekrtops! n
KOOpJIUHATHI B
MIPOCTPAHCTBE

IToBTOpEHuUeE,
00o01enue,
CHCTEeMAaTH3aIs
3HAHUM

OBILEE
KOJIMYECTBO YACOB
[10 [TIPOTPAMME

KoanuecTBO 4acoB

Beero KonTpoJsbHbIe
padoThI
12
5 1
10 1
7 1
34 3

BeposAATHOCTH M CTATHCTUKA

10 KVIACC
Ne HaumenoBanue
n/ pa3iesioB U TeEM

11

NPOrpaMMblI

[IpencraBnenue
JaHHBIX U
onucareiabHas
CTaTHCTHKA

CrnyualiHble ONBITHI
U CIy4alHbIe
COOBITHS, OIIBITHI C
PaBHOBO3MOXHBIM
U 3JIEMEHTapHBIMU
UCXO/1aMU

Omneparuu Haf

KoauuecTBO 4acoB

Bcer KoHnTposbHbI
0 e padoThbI

4

3

3

IIpakTHyeckne
padoTbI

IpakTnyeckun
e padoThI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

DJIeKTPOHHbIE
(undgposbie)
o0pa3oBaTe/bHBI
e pecypchbl



COOBITHSIMU,
CIIOKCHHE
BEPOATHOCTEMN

YcnosHas
BEpPOSITHOCTb,
JEPEBO CIIy4alHOTO
omnbITa, (hopmyna
MOJTHOH
BEPOSITHOCTH U
HE3aBUCUMOCTD
COOBITHH

OeMEHTEI
KOMOMHATOPUKHU

Cepun

IIOCJICAOBATEIbHBIX 3
HUCIBITAaHUH

Cityuaiinbie
BEJINYUHBI U 6
pacnpeneneHus

O06001IeHEe 1
cUCTEMATHU3AINA 5 2
3HaHUH

OBILEE KOJIMYECTBO
YACOB 110 34 2
[TPOTPAMME

11 KIIACC

KoanuyecTBO 4acos
HanmeHnoBanue

Ne
pa3aesioB U TeM KonTpoabHbie

n/n Bcero
NPOrpaMMmel padoThI

MaremaTudeckoe
OXKUaHHE
cIy4aitHOU
BEJIMYHMHBI
Hucnepcus n
CTaHJapTHOE
OTKJIOHCHHE 4
cIy4aitHOU

BEIIMYHHBI

3ak0oH OONBIINX 3

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl



YHUCCJI

HenpepoiBHbIe
Clly4anHble
BEJIMYMHBI
(pactpeneneHust)

Hopmanbnoe
pacnpeseneHus

[ToBTOpEHME,
00001IeHNEe 1
CHCTEMaTH3allHs
3HAaHUH

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME



IHOYPOYHOE IINTAHUPOBAHHUE

10 knacc
Koua-
Tema ypoka BO Hara

4acoB
MHo’kecTBO, onepaluu HajJ MHOXKecTBaMu. JluarpamMmbl Diinepa—BeHHa 1
Parnmonanbheie ynciaa. OObIKHOBEHHBIE U IECSITUYHBIE IPOOU, TIPOLIEHTHI,
OCCKOHEYHBIC MEPHUONUECKHUE TPOOH 1
OcCHOBHBIE IOHATHUS CTEPEOMETPUN: TOUKA, IPAMAsl, INIOCKOCTh, IPOCTPAHCTBO.
[TpaBuna n3o0pakeHus: Ha PUCYHKAX: U300paXKeHUs INIOCKOCTEH, MapaIeIbHbIX
IpsIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA 1
[ToHsTHA: IEpECEKAIOIMECS INIOCKOCTH, IIEPECEKAIOINECS IPAMast U IIIOCKOCTh 1
[IpencraBneHne JaHHBIX C MOMOIIBIO TaOJIHII U IUAarpamMm 1
Apudmerndeckue onepanum ¢ padoHAIbHBIMUA YHCIAMHU, IPEOOpa30BaHUs
YHCJIOBBIX BbIPAXKEHHM 1
[Tpumenenue apoGeit U MPOLIEHTOB I PELICHNUS NPUKIIAJHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciael 3HAaHWW U pEAIbHOM KU3HU 1
[TonsTHS: NEpeceKaIMECs INIOCKOCTH, IEPECEKAIOINECS NPSMasl U IIIOCKOCTh 1
3HaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHNe MHOTOIPaHHUKOB HA PUCYHKaX,
Ha IPOCKIMOHHBIX YepTEekKaAX 1
Cpennee apudmerndeckoe, MeiMaHa, HauOOJIbIIEE U HAUMEHbIIIEE 3HAUCHHUS,
pa3Mmax, IUCIepCHsi, CTAaHIaPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB 1
[Tpumenenue apoGeil ¥ MPOLIEHTOB Ul PELICHNs NPUKIIAJHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACICH 3HAHUHN U PEAIbHOMN KU3HU 1
JleiicTBuTenpHble ynciia. PaioHanbHble M MPPALMOHAJIBHBIE YHCIIA 1
HavanbHble cBenieHus o ky0e u nupamuie, ux pasBEPTkU U Moaenu. CeueHus
MHOTOTPaHHHUKOB 1
HavanbHble cBenieHus o ky0e u nupamuie, ux pa3BEpTku u Moaenu. CeueHus
MHOTOTPaHHHUKOB 1
Cpennee apudmerndeckoe, MeiaHa, HauOOJIbIIEE U HANMEHbIIIEE 3HAUCHHUS,
pasmax, TUCIepCHsl, CTAHJAPTHOE OTKIOHEHHE YHCIOBbIX HA0OpPOB 1
Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMU YUCIAMU 1
[TpubnuxEHHbBIC BEIYMCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BEIYUCICHUAN 1
[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOESHUH CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX 1
[TonsiTHE 00 aKCHOMAaTUYECKOM MTOCTPOECHUN CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPUU U CIAEACTBHSI U3 HUX 1
Cpennee apudmerndeckoe, MeraHa, HauOOIIbIIEe U HANMEHbIIIEE 3HAYCHHUS,
pasmax, TUCIepCHsl, CTAHJAPTHOE OTKIOHEHHE YHCIOBbIX HA0OpPOB 1
ToxaecTBa U TOKJIECTBEHHbIE IPE0Opa30BaHUs 1
YpaBHEHHE, KOPEHb YPABHEHUS 1
[ToHsiTHE 00 AKCHMOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIAEACTBHSI U3 HUX 1
[ToHsiTHE 00 AKCHMOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIAEACTBHSI U3 HUX 1
CayyaiiHble 5KCIEpUMEHTHI (OIBITHI) U cly4aiHble COOBITUS. DiIeMEHTapHbIe 1




COOBITHS (MCXOIBI)

HepaBeHcTBO, pelieHre HepaBEHCTBA 1
MeToa HHTEpBAJIOB 1
B3aumHoe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKArOIINECs,

napajJiesibHble ¥ CKpPEIMBAIOIIMECs IpsIMbIe 1
[TapannenbHOCTb NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: Mapalie/ibHbIE IPSIMbIE

B IIPOCTPAHCTBE; MAPAJIEIBbHOCTb TPEX MPSMBIX 1
BeposTHOCTB ciyuaitHOTO cOOBITHSI. BEeposSTHOCTH COOBITHIA B OTBITaX C
PABHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU 1
Pemienue nenbix ¥ IpoOHO-pallMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB 1
KonTponpHas padora o Teme "MHOXKeCTBa pallMOHAIBHBIX U JICHCTBUTEIHHBIX

yucesl. ParinonanbHble ypaBHEHHS] M1 HEPABEHCTB" 1
[TapamienbHOCTD IPSIMBIX U IUIOCKOCTEN B pocTpaHcTse: [lapamiensHOCTh

MPSIMOM M TNIOCKOCTH 1
YTIu1Bl ¢ COHANPABICHHBIMA CTOPOHAMH 1
BepostHOCTB ciyyaiiHoro coObitus. [IpakTiueckas pabota 1
Qynk1wus, crocoosl 3ananust GyHkmn. BzanmMuo oOpatHbie hyHKIMA 1
I'padux pynkunu. O6nacTh onpeaeaeHus 1 MHOXKECTBO 3HaYCHUN (YHKLINH.

Hymu @ynxiuu. [IpoMexy Tk 3HAKOMOCTOSTHCTBA 1
Yroa Mexay NpsIMbIMU B IPOCTPAHCTBE 1
Yrosn Mexay NpsMbIMH B IPOCTPAHCTBE 1
Omneparuu HaJl COOBITHAMU: TIEPECCUCHUE, 00BETMHEHUE COOBITHIH,

IPOTUBONOJIOXKHBIE coObITHA. Jluarpammsl Dilsiepa 1
UéEtHble 1 HEYETHBIE PYHKIMH 1
Crenens ¢ nenbiM nokaszareneM. CTangapTHast popMa 3anucu AeHCTBUTEILHOTO

yuclia 1
[TapauiebHOCTD INIOCKOCTE!: MapaUIeNIbHbIE IITIOCKOCTH 1
CBolicTBa napajuieNIbHBIX MIIOCKOCTEMN 1
Onepanuu HaJ COOBITUSAMU: TIEpecevYeHre, O0beTUHEHUE COOBITHH,

MIPOTHUBOIIOJIOXKHBIE COOBITHS. JImarpammMel Diinepa 1
Hcnonp3oBanue moaxoasimeil opMbl 3aHUCH ASHCTBUTEIBHBIX YHCEI IS

pelIeHus NPaKTUYECKUX 3aJay M NPEJICTABICHHsSI JaHHbBIX 1
Crenennast GyHKIHS C HATYpAJIBHBIM U LIEJIBIM MOKa3ateneM. E€ cBoiicTBa

rpaduk 1
[Ipocreiimme npocTpaHCTBEHHbIE PUTYpPHI HA IJIOCKOCTHU: TETPa’p, KyO,

napasiesenune| 1
[ToctpoeHune ceueHui 1
Dopmyiia CIOKEHHS BEPOSTHOCTEN 1
ApudmeTndeckuii KOpeHb HATYpaJbHON CTETICHU 1
Apudmernueckuii KOpeHb HATYPaIbHON CTENICHH 1
[TocTpoeHue ceueHui 1
KontpomnsHast padota o Teme "[IpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBE.

[TapanienbHOCTh NPSMBIX M IIIOCKOCTEH" 1
VYcnoBHas BEPOSATHOCTh. Y MHOKEHHE BEPOSATHOCTEN. JlepeBo ciryyaliHOTO

JKCIIEPUMEHTA 1
CBoiicTBa apr(METHYECKOTO KOPHS HATyPAJIbHON CTENIEHU 1
CBoiicTBa apu()METHUECKOr0 KOPHS HATYPaJIbHOM CTEHEHU 1




[TepnieH UKy ISIPHOCTD MPSIMON U TUIOCKOCTH: MEPHEHAUKYJISIPHbIE MPSMBbIE B
IIPOCTPAHCTBE

[EEN

[Tpsimble napasuieabHble U NePIEeHANKYJISIPHBIE K INIOCKOCTH

[N

VYcnoBHas BEPOSTHOCTb. Y MHOKEHHE BEPOSATHOCTEN. J[epeBo Ciry4yaliHOTro
JKCIIEPUMEHTA

CaolicTBa apuPMETHUYECKOTO KOPHS HATYypaJIbHOM CTENIEHU

JleiicTBus ¢ apudMETHIECKUMH KOPHSIMU N—OW CTEHCHH

HpﬂMBIe NnapajijiCJIbHbIC U NCPICHAUKYJISIPHBIC K ITJIOCKOCTH

[Ipu3HaK nepneHAUKYISIPHOCTH IPSIMOM U INIOCKOCTH

A

VYciioBHast BEpOATHOCTh. Y MHOKEHHE BEPOSITHOCTEN. JlepeBo ciydaitHOTo
HKCIIEPUMEHTA

JeticTBus ¢ apudMeTHIECKUMU KOPHSIMHU N—OW CTENEHU

JeiicTBus ¢ apuMeTHIECKUMU KOPHSIMH N—OH CTETICHU

[Tpu3HaK nepneHAUKYISIPHOCTH NPSIMON M MJIOCKOCTH

Teopema 0 npsIMON NEPNEHANKYISIPHON MIIOCKOCTH

DopmyIia NOJHON BEPOATHOCTH

JeticTBus ¢ apuMeTHIECKUMU KOPHSIMU N—OW CTENEHU

JeiicTBus ¢ apuMeTHIeCKUMU KOPHSIMH N—Oi CTETIEHU

Teopema 0 IpsAMON NEPIICHAUKYIISPHOMN IIJIOCKOCTH

Teopema 0 mpsIMON NEPIEHANKYISIPHON MIIOCKOCTH

dopmyiia NOJHOU BEPOATHOCTH

Penienue nppanmoHaabHbIX YPABHEHH M HEPABEHCTB

PewieHne uppalOHAIBHBIX YPABHEHUN U HEPABEHCTB

I

[lepneHauKyIsIp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 110 TNIOCKOCTH

[EEN

[lepnieHauKysip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH /10 IIIOCKOCTH, PACCTOSIHUE
OT NPSIMOM JI0 TJIOCKOCTH

dopmyia noiaHoH BeposTHOCcTH. HezaBucumble COOBITHS

PewieHne nppanimoHAIBHBIX YPABHEHHUH U HEPABEHCTB

PelieHne uppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB

A

[lepneHauKyIsIp U HAKIOHHBIE: PACCTOSHHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 110 TNIOCKOCTH

[EEN

[lepneHauKyIsIp U HAKIOHHBIE: PACCTOSHHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 110 TUIOCKOCTH

KonTtposnbHas pabota

PewieHne nppanMmoHAIBHBIX YPAaBHEHHUH U HEPABEHCTB

CoiicTBa U rpaduK KOpHS N-0i CTENeHU

YTbl B IPOCTPAHCTBE: YIOJ MEXAY NMPSIMOM U IIOCKOCTHIO

JIByrpaHHbIN yroJ1, JUHEHHBIN YI0JI ABYTPAHHOIO yIjla

Komb6uHatopHoe npaBuao yMHOXKEHUS

CaoiicTBa U rpaMK KOpHsI N-Oi CTENEHU

S I R

KonTponbHas pabora o teme "ApudpmeTHueckuii KOpeHb N—Oi CTETICHU.
WppaunonanpHble ypaBHEHUs U HEpaBeHCTBA"

[EEN

JIByrpaHHbIN yroJl, JMHEWHBINA YroJl IBYTPAHHOIO yIia

[TepneHAUKYASIPHOCTD MJIOCKOCTEH: MPU3HAK MEPIICHIUKYISIPHOCTH IBYX
IJIOCKOCTEN




IlepectanoBku u paxkTopman

CI/IHyC, KOCHUHYC ¥ TAHTCHC YHUCJIOBOT'O ApTYMCHTA

CI/IHyc, KOCHUHYC Y TAHT'CHC YHUCJIOBOT'O ApTYMCHTA

[TepnenauKyIApHOCTD MIIOCKOCTEN: MPU3HAK NEPIEHIUKYIISIPHOCTH IBYX
IJIOCKOCTEN

[lepnenauKyIApHOCTD MIIOCKOCTEN: MPU3HAK NEPIEHIUKYIISIPHOCTH IBYX
IJIOCKOCTEN

Yucnno coueTaHun

ApKCUHYC, apKKOCHHYC U apKTaHI€HC YHCJIOBOI0 apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHI€HC YHCJIOBOI0 apryMeHTa

Teopema 0 TpEX NEepHIEHANKYIISIPAX

Teopema o0 TpEX nepHneHauKyJIspax

Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa

S I

Tpuronomerpuueckas OKpy>KHOCTb, OIpeieNICHHE TPUTOHOMETPUYECKUX (yHKLUI
YHCJIOBOTO apryMeHTa

Tpuronomerpuueckas OKpy>KHOCTb, OIpeIeNICHHE TPUTOHOMETPUIECKUX (PYHKIUI
YUCJIOBOI'0 apryMeHTa

Teopema 0 TpEX NEepHIEHANKYISIPAX

KonTtponbHas padota mo temam "llepneHANKYISIPHOCTS TPSIMBIX U TJIOCKOCTEH" 1
"YTIibl MEXAY OPSIMBIMU U INIOCKOCTAMHU"

bunapHblii ciry4aiiHblii ONBIT (MCIIBITAHKE), yCTIEX U Heyaada. HezaBucumeble
ucnbliTanus. Cepusi HE3aBUCUMBIX MCTIBITAHUM JIO IEPBOTO ycIexa

OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYIIbI

OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI

[TonsiTHEe MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHUKA, BBIITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHHUKH; Pa3BEPTKA MHOTOIPaHHUKA

[Ipu3ma: n-yronbHas Ipu3Ma; 'paHu U OCHOBAHMSI IPU3MBI; MpsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHASI IOBEPXHOCTh NPU3MBbI

Cepus HE3aBUCUMBIX UCTIBITAaHUN bepHyn

OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYIIbI

OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI

Hapaﬂnenennneﬂ, HpHMOYFOHLHBIfI HapaJuIeJICIuUIiCa U €ro CBOlCTBa

e

[Tupamuna: n-yronbHas nupamuia, TpaHd 1 OCHOBaHHE MUPAMUJIBL, OOKOBAs U
MOJTHASI TOBEPXHOCTh MUPAMUJIBL; TPABIIIbHAS U YCEUEHHAS MUPaAMUJIa

Cepus He3aBUCUMBIX UcTIbITaHuM. [IpakTrdeckas paboTa ¢ UCTIOIb30BaHUEM
DJIEKTPOHHBIX TAOJIHI]

[IpeoOpazoBaHrie TPUTOHOMETPUICCKUX BBIPAKCHUN

[IpeobpazoBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE IPABUIBHOIO MHOTOTPAHHHUKA;
IpaBWIbHAs IPU3Ma U NpaBUIIbHAS MMPaAMU/IA; IPaBUIbHAS TPEYyTroabHas
nMpamMuia v MpaBUIbHBIN TeTpasap; KyO

HPGI[CTaBJIGHI/Ie O IMPaBUJIbHBIX MHOT'OI'PAHHUKAX: OKTa3Ap, AOJACKaSAp U
HKOCAdIp.

CryyaitHasi BeTUYMHA

[IpeobpazoBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH

[IpeoOpazoBaHrie TPUTOHOMETPUICCKUX BBIPAKCHUN

G




CumMMeTpHs B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUKH, PSMOI,
MJIOCKOCTH. DJIEMEHThl CHMMETPUHU B MUPAMUJIAX, TTapaJuIeieuIe 1ax,
MPABHJIbHBIX MHOTOTPaHHHUKAX

Brluncenue 37eMeHTOB MHOTOTPaHHHUKOB: pEOpa, AUaroHalIu, yIibl

Pacnpenenenue BeposTHocTel. Jlnarpamma pacnpeaeneHus

[IpeobpazoBaHme TPUTOHOMETPUUECKHUX BBIPAKCHHI

PenieHne TpUroHOMETPUYECKUX YpaBHEHHH

e

[Tnomraas OOKOBOI MOBEPXHOCTH U TTOJHOM MOBEPXHOCTH MPSMOMA IPU3MEI,
IUIOIAAb OCHOBaHMM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI MPU3MBI

[EN

[Tnomaas 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH MPABWILHON TUPAMUJIBI,
TEOpeMa O IUIOIIAIH OOKOBOM MOBEPXHOCTH YCEUEHHOW MUPAMUJIBI

CymMa ¥ IPOU3BEJICHNUE CIIyYalHbIX BEJIUYMH

PewieHre TPUrOHOMETPUYECKUX YPABHEHUN

PenieHne TpUroHOMETPUUECKUX YpaBHEHHH

KonTponbHas padora o Teme "MHororpaHHuku"

TTonsartue 00 00BEME

CymMa 1 NpOU3BEJICHNUE CIIyYalHbIX BEJIUYMH

PewieHne TPUrOHOMETPUYECKUX YPABHEHUN

PenieHne TpUroHOMETpUYECKUX YpaBHEHUH

O6bEM upamMuIbl

O0bEM UpaMHIBI

[Ipumepsl pacupeieeHuid, B TOM YHCIIe TEOMETPUUYECKOE U OMHOMUAIBHOE

PewieHre TPUrOHOMETPUYECKUX YPABHEHUN

I IR

KonTtponbHas padota mo teme "dopmyIibl TPUrOHOMETpUU. TPUTOHOMETPHUECKUE
ypaBHEeHHUS"

O0BEM TUpamMuIBI

O6bEM upamMuIbl

HpI/IMepLI paCHpeHCHCHHﬁ, B TOM YHUCJIC TCOMCTPUICCKOC 1 OMHOMUAJILHOE

A

IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHUS MOCIICA0BATEILHOCTEH. MOHOTOHHEIC
[OCJIEOBATEIHLHOCTH

[EN

Apudmerndeckas ¥ reoMeTpuUecKas mporpeccuu. VMcnoap30BaHue POTrpeccuu
AJid pCHICHUS pCAJIbHBIX 3aJa4 IMTPUKIIAJHOI'0 XapaKTCpa

O0BEM IPU3MBI

O06BEM pU3MBI

[ToBTOpEeHUe, 06001IeHNE U CHCTeMaTH3allks 3HAHUN

A

beckoneuHo yOpIBatomias reomeTpuieckas nporpeccusi. Cymma 0€CKOHEYHO
yObIBaroIell reOMeTPUYECKON MPOrpeccuu

PopMyIia CII0KHBIX IPOLIEHTOB

O06BEM pU3MBI

KonTtponbHas pabora no teme "O6bEMBI MHOTOTPAaHHUKOB'"

[ToBTOpEeHNE, 0000IICHNE U CHCTeMAaTH3allus 3SHAHUN

Dopmyia CI0KHBIX POLIEHTOB

A

O06o01IeHne, cucTeMaTH3ans 3HAHUN 32 Kypc anreOpbl M Hadal MaTeMaTHIeCKOTO
amann3a 10 ximacca

[ToBTOpenue, 0600IIeHNe cucTeMaTu3anus 3HaHuid. [locTpoeHne ceueHwmii B
MHOTOTPAaHHHUKE




[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AIIMS 3HAHUNA. BhIUucIeHNEe pacCTOSHUMN:
MCKAY ABYMs TOYKaMH, OT TOUYKHU OO HpHMOfI, OT TOYKHU 0 IUNIOCKOCTU, MCIKIY
CKPEIIMBAIOIIUMHUCS MIPSIMBIMU

O06o01IeHne, cucTeMaTu3anus 3HaHUH 332 Kypc anreOpbl M Hayal MaTeMaTHIeCKOTro
agaian3a 10 kimacca

HToroas KOHTpOJIbHAs paboTa

HToroas KOHTpoJbHas paboTa

O06o0mIeHne, cucTeMaTH3ans 3HAHUN 32 KypcC anreOpbl M Hadal MaTeMaTHIeCKOTO
amann3a 10 kimacca

[ToBTropenue, 0000IIEeHNE cUCTEMATH3AlUs 3HAHUN. BRIYrCIeHHE YTIIOB: MEXKIY
CKPEIIMBAIOIIUMHUCSA IPSIMBIMU, MEXY NPSAMOU U INIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YIJI0B MEXY INIOCKOCTSIMHU

[ToBTOpEeHNE, 0000IICHNE U CHCTeMAaTH3allusl 3SHAHUN
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