


MNOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma yueOHOTO Kypca «Ayredpa u Hayajia MaTeMaTUYECKOTro
aHanu3a» 0a3oBoro ypoBHs s oOydaroniuxcsi 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeiepanbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIBHOIO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBSIBISIEMBIX K MaTEeMAaTUYECKOMY OOpa30BaHMIO, M TPAIUILUN POCCHICKOTO
oOpazoBanus. Peanmmzamusi mporpaMMbl OOECIIEUMBAeT OBJIAJICHUE KIFOUYEBBIMU
KOMIETCHIIUSIMH, COCTABIISIONIMMU OCHOBY JJII CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa30BaHus, 1IETOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

Pabouas mporpamma ydeOHOTO Kypca «['eomeTrpus» 06a30BOro ypoBHS is
oOyuaromuxcs 10 —11 kimaccoB paszpaborana Ha ocHoBe DenepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTENBLHOTO CTaHAApTa CPEAHEro 00Iero oopa3oBaHus,
C y4éTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, MPEABIBIAECMBIX K
MaTeMaTHIeCKOMY OOpa3oBaHWIO, ¥ TPATUIMH POCCHUUCKOTO 00pa3oBaHUS.
Peanmsanust mporpaMmbl oOecriednBaeT OBJIACHUE KITFOUYEBBIMU KOMITETEHIUSMH,
COCTaBJISIFOIIMMH OCHOBY JIISI CaMOPa3BHTHS W HEMPEPHIBHOTO 00pa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIINXCS.

PaGouas mporpamma ydyeOHOro Kypca «BeposiTHOCTh M CTaTHCTHKa» 0a30BOTO
ypoBHS s oOydaromuxcss 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
@denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHAapTa CpPEeIHETO
obmero oOpa3oBaHusA, ¢ VYYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHUI,
NPEIbBIAEMBIX K MaTeMaTUYEeCKOMY OOpa30BaHMIO, U TPATUIIUNA POCCHICKOTO
oOpa3oBanusa. Peanusarusi mporpammbl 00ecCleUMBAET OBJAJCHUE KIIOUEBBIMU
KOMIIETEHI[USIMH, COCTABIISIOIIMMH OCHOBY JIJII CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEJIOCTHOCTh OOUIEKYJIBTYPHOTO, TUYHOCTHOTO U MTO3HABATEIHLHOTO
Pa3BUTHUA JIMYHOCTU 00YYaOIINXCS

HEJN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOTO aHAIHM3a» SBISETCS OJHUM W3
HamOoJjiee 3HAYMMBIX B MpOTpaMME CTapiied MIKOJbI, MOCKOIBbKY, C OJHOU
CTOPOHBI, OH OOecneYrMBaeT HHCTPYMEHTAIbHYIO 0a3y Mg U3Yy4eHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYrOo¥l CTOPOHBI, ()OPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE Yy4YallluXcsl Ha YpOBHE, HEOOXOJMMOM JJisi OCBOCHUS
KypcoB HWH(GOPMATHKH, OOINECTBO3HAHMS, HWCTOPWHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJIAJICBAIOT YHHBEPCAIbHBIM S3BIKOM COBPEMEHHOMU
HayKH, KOTopas GopMyJIupyeT CBOU JOCTUKEHUSI B MaTeMaTU4YECKOU opme.



Kypc anreOpsl 1 Hauam MaTeMaTUYECKOTO aHaIu3a 3aKJIabIBA€T OCHOBY IS
YCHEUIHOTO OBJAJEHUA 3aKOHaMH (U3UKU, XUMHUHU, OHUOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HSKOHOMHKMA M OOIIECTBEHHOW KU3HH, IO3BOJSET
OPUEHTHPOBATLCS B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOM >XM3HU. B TOXXe Bpemsi OBIajcHUE
a0CTpPaKTHBIMU U JIOTUYECKH CTPOTMMH MAaTeMaTHYECKUMH KOHCTPYKUIUSIMU
pa3BUBAaET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTD
YTBEPKACHUS, UCIOJIb30BATh 0000IIEHUE U KOHKPETH3allNIo, abCcTparupoBaHue U
aHajoruto, popMHUpyeT KpeaTUBHOE U KPUTHUUYECKOE MBIIUICHHE. B Xo/1e u3yuenus
anreOpsl W HavyaJl MaTeMaTUYecKOTro aHaiu3a B CTapllield MIKoJe Yydaliuecs
MOJIy4alOT HOBBIM OMNBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIHHOTO
MOCTPOCHUSI MAaTEMAaTHUYECKUX MOJIJIeH pealbHbIX CUTYyallud W WHTEPIpETaIuu
MOJIYYEHHBIX ~ pElIeHUM, 3HAKOMATCS C  MOpUMEpaMHd  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJAEC, HAYKE M B HCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTHYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc o6nagaeT 3HAYMTENBHBIM BOCHHUTATEIBHBIM TMOTCHIIMAIOM, KOTOPBIN
peanuzyeTcsl Kak uyepe3 yueOHbI Marepuaj, CIOCOOCTBYIOUIUN (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUS, TaK U uepe3 crnenupuky ydeOHOU AesTeIbHOCTH,
TpeOyromiei CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, IPOJIOTKUTEITBHON
KOHLIEHTPALlMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN PE3YIIbTAaT.

B ocHoBe Mmertomuku oOydeHuss anreOpe W HayajgaM MaTeMaTH4ecKOTO
aHaJIM3a JISKUT AeSTEIbHOCTHBIN MPUHIIUIT O0yUYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTeMaTHYECKOr0 aHAJIM3a» BKIIOYAET
CIEAYIOIINE COJIEPKATEIbHO-METOANYECKHE JIMHUM: «Uucina M BBIUMCICHUNY,
«Dynkiuun  w - rpaduku», «YpaBHEHHS W HepaBeHCTBa», «Hauwana
MaTeMaTHYECKOTo aHanu3a», «MHokecTBa U JOruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUU HW3Yy4YaloTCS Ha MPOTSIKEHUH JABYX JIET
oOydeHHs B CTapIIei IIKOJIe, ECTECTBEHHO TOTOJHAS IPYT JIpyra W MOCTETIEHHO
HacChIasiCh HOBBIMM TeMaMu H pazaenaMu. Jl[aHHBIA Kypc  sIBISETCS
WHTETPATUBHBIM, TIOCKOJBKY OOBEAUHSET B cebe CcoaepikaHhe HEeCKOJIbKUX
MaTeMaTUYeCKUX JUCIUIUINH: anredpa, TPUTOHOMETPHS, MaTEMAaTUISCKUN aHaIIN3,
Teopuss MHOXkecTB U np. [lo Mepe Toro kak ydwammecs OBJIaaeBaloT BcE Ooiee
TUPOKUM MAaTEMAaTHYECKHUM aIlliapaToM, Y HUX MOCIeN0BaTeIbHO (popmMupyercs u
COBEPIICHCTBYETCA YMEHHE CTPOUTh MATEMATHYECKYI0 MOJIeNb pealbHOU
CUTyalluu, NPUMEHATh 3HAHUS, TOJy4YeHHbIE B Kypce «AnredOpa M Hauana
MaTEeMaTUYECKOTO aHAIIM3ay, IS PEIICHUs CaMOCTOSATEIHHO CHOPMYIUPOBAHHON
MaTeMaTH4eCKOM 3a/1au, a 3aTEM UHTEPIPETUPOBATD MOJTYUYECHHBIN pe3ybTar.

ConepxaTtenbHO-MeTOAMYECKas JUHUS «YUucaa v BBIYMCIICHUS 3aBEpLIACT
dbopMupoBaHUE HABBIKOB MCIOJIL30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO



HAyaTO B OCHOBHOH mmikojie. B crapield mikone ocoboe BHUMAHHUE YACISIETCS
GbOpMUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOUYAIOIIMX B CeOs
WCIIOJIb30BaHUE PA3IUYHBIX (OPM 3aMucCH JIEUCTBUTEIBHOTO YKCIA, YMEHUE
pallOHANIBHO BBINOJHATH JICUCTBHS C HUMH, J€laTh NPUKHUIKY, OLICHUBATh
pesyabTar. OOydaromiyecs TMOJYy4YalOT HaBBIKU MPUOIMKEHHBIX BBIUYKCICHUM,
BBITIOJIHEHUS JICHCTBUUA C YHCJIaMH, 3alUCaHHBIMH B CTaHAapTHOU dopme,
HCMOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAXKECHUM.

JIuaus «YpaBHEHUS] U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSKEHUU BCETO
oOydyeHuss B CTaplieil IIKoJie, TOCKOJIbKY B KaXIOM pas3jeie MporpaMMbl
PEelyCMOTPEHO pelIeHHe COOTBETCTBYIOMMX 3aaady. OOyyaroniyecs: OBIaJeBalOT
Pa3IMYHBIMUA METOJIAMU PEILICHUSI IEIbIX, PAlUOHAIBHBIX, HPPAlUOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPU(PMHUYECKUX ¢  TPUTOHOMETPUYECKUX  YpPaBHEHUH,
HEpPABEHCTB U UX cucTeM. [loslyueHHbIE YMEHHS UCTOJIb3YIOTCS IIPU UCCIIEIOBAaHUU
(GYyHKIMI ¢ TTOMOIIBIO MPOW3BOAHOM, pPENICHWH MPHUKIAAHBIX 3ajad M 3a7ad Ha
HAaXOXJICHHWEe HauOOJBIIUX W HAUMEHBIIUX 3HaYeHUW GyHkouu. Jlannas
cojiep)KaTelibHasi JIMHUS BKJIIOYaeT B cebs Takke ¢GOpMUpPOBaHUE YMEHUU
BBITIOJIHSITH Pacy€Tel MO ¢opmysiam, TpeoOpa3oBaHUs IENbIX, PalMOHAJBHBIX,
UPPalMOHAJIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKEHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHUIo anredpandyecKkoro
Marepuana IPOUMCXOAUT  JNAJbHEHIIEEe  pa3BUTHE  AJITOPUTMHUYECKOTO U
a0CTpaKTHOTO MBIIUICHUS y4amuxcsa, (GOPMHUPYIOTCS HaBBIKUM JI€TYKTUBHBIX
paccykIeHuid, paboTbl ¢  CHMBOJBHBIMH  (opmMaMu,  TpeICTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB W HEpaBEHCTB. AnreOpa
npennaraet d(QQeKTUBHbIE WHCTPYMEHTHI [JISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAY4YHBIX 3a7a4, HArJISHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH Kak
sI3bIKa HAYKH.

CopepxxarenpbHo-MeToAnYeckass JuHUA «DyHKIUM U TpapuKu» TECHO
NIEPEIUIETAETCS C APYTUMU JIMHUSAMH Kypca, ITOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MIOCJIEIOBATENBHOCTD V3y4EeHUs MaTepuania. N3yuenue CTEIIEHHOM,
MOKA3aTeNbHOM, JOrapu(MUIECKON U TPUTOHOMETPUUYECKUX (DYHKITHI, X CBOMCTB
U TpadUKOB, MCIOJIB30BAaHUE (PYHKIUH NJISl pelIeHUs 3a1ad U3 JPYTuX y4eOHBIX
MPEIMETOB U PEATBHOM KU3HU TECHO CBA3aHO KaK ¢ MATEMAaTHUYECKHUM aHAaJIU30M,
TaK M C PEHICHUEM YypaBHEHHM M HepaBeHCTB. [lpu 3ToM Ooiblllo€ BHUMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAXXaTh (HOpMyJIaMu 3aBUCHUMOCTUA MEXKTY
Pa3TUYHBIMUA BEITWYMHAMU, WCCIIEOBATh TOMyYEHHbIE (YHKIIUH, CTPOUTH WX
rpaduku. Matepuan 3ToH cofepKaTeTbHON JIMHUN HAIleJIeH Ha Pa3BUTHE YMEHHM
W HABBIKOB, MO3BOJIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIUYMHAMU B
paznuuHoON (popMe: aHaNIUTHUUYECKOM, rpaduyeckoid U cioBecHOM. Ero msyuenue



CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBILUICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJb30BAHUIO aHATIOTUH.

CopnepxarenbHas nuHusa «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJSET
CYIIECTBEHHO PACIIMPHUTHh KPYr KaK MAaTeMaTHYEeCKHX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYTHBIX 00YYarOmUMCs, Y KOTOPHIX MOSBISIETCS BO3MOXHOCTH MCCIIEJIOBATh U
cTpouth Tpaduku G(YHKIUNA, ONpeneisiTh HMX HauOOJbIINE W HaUMEHBIINE
3HAYCHHsI, BBIYMCIATH TUIOMATU (GUTYp W OOBEMBI Tel, HAXOJUTh CKOPOCTH HU
ycKOpeHus mnpoueccoB. JlaHHas coaepikarenbHas JIMHUSA OTKPHIBA€T HOBbIE
BO3MOXKHOCTH TIOCTPOCHHUS MaTEeMaTHUYECKUX MOJENe peanbHBIX CHUTYaIuH,
HAXOKJICHUSI HAWIYYILEro PEIIeHUs B TMPHUKJIATHBIX, B TOM YHCJIE COIHAIBHO-
HSKOHOMHMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBaMHM MAaTEMaTHYECKOrO aHaiHu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-TOTMYECKOTO U KPEATUBHOIO
MBIIIUICHUS, (OPMHUPOBAHUIO YMEHHI paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTUKA B HayKe, TEeXHHKe U HckycctBe. OOyuwaromuecs Y3HAIOT O
BBIJIAIONIUXCSA PE3yJbTaTax, IOJYYCHHBIX B XOJI€ Pa3BUTHSI MaTEMaTHKH Kak
HAaYKH, U UX aBTOpax.

CopepxarenbHO-MeTOAMYECKass TUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTaM  TEOPUU  MHOXKECTB.  Te0peTHKO-MHOYKECTBEHHbBIE
NPE/ICTABIICHUsI TTPOHU3BIBAIOT BECh KYpC IIKOJIBHOW MAaTEMaTUKHU W TpejIararor
HauboJee YHUBEPCATBHBIN S3bIK, OOBEAUHSIIONINI BCe pa3eibl MAaTEMATUKH U €€
NPWIOXKEHUH, OHM CBSI3BIBAIOT pa3Hble MaTeMaTHUYECKUE TUCHUIUIMHBI B €IUHOE
nenoe. [losromy BakHO AaTh BO3MOXKHOCTH HIKOJIBHHKY IOHHWMAaTh TEOPETHUKO-
MHO>KECTBEHHBI S3bIK COBPEMEHHOW MaTeMaTHUKW W HCIOJb30BaTh €ro s
BBIPQYKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hayaia mMaTeMaTHYECKOTO aHAINW3a» MPUCYTCTBYIOT
TaK’K€ OCHOBBI ~MATEMaTHYECKOTO  MOJEIMPOBAHMS, KOTOpbIe MPHU3BAHBI
c(hopMHUPOBATh HABBIKU MOCTPOEHUSI MOJIEICH peabHbIX CUTYAIlUi, UCCICA0OBAHMS
ATUX MOJIENIeH C MOMOINBIO ammapara anreOpbl ¥ MaTeMaTHUeCKOro aHajiu3a U
MHTEPIPETALNU MMOTYYCHHBIX PE3yJbTaToOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIH
U3 pa3zieoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuail Kypca IIUPOKO UCIOIb3YETCs
JUTSL peIlieHusl IPUKIAIHBIX 3a1ad. [Ipu permeHnn peanbHbIX MPaKTUYECKUX 3a/1a4
yyaliecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIONb30BaTh AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH
npobieMy. JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHHUS MPUKIAJHBIX
3aJa4 OpraHU3yeTcsl B MpOIlecce M3YyYeHHUs BCeX TeM Kypca «Anrebpa M Hayana
MaTEeMaTHYECKOTO aHATN3ay.

BaxHocTh ydeOHOro Kypca T€OMETPUM Ha YPOBHE CpeIHEro oOIlero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METAlpeIMETHBIX U
MPEAMETHBIX PE3yJIbTATOB OOyUYEHHs] T€OMETPUU B HANpPABICHUU JIMYHOCTHOTO



pa3BuTHs OOyvaromuxcsi, (opMuUpoBaHUs (YHKIMOHATBHOM MaTeMaTHYECKOU
IPAaMOTHOCTHU, U3YUYCHUSI JPYTUX YUEOHBIX JUCHUIUIMH. Pa3Butue y oOydaronuxcs
MPaBUJIbHBIX TPEJACTABICHUN O CYIIHOCTH M TPOUCXOKIACHUU T€OMETPUUYECKHUX
a0CTpaKklUii, COOTHOILICHUH PEAJTHLHOr0 W UACATBHOTO, XapaKTepe OTPAKECHUS
MaTEMaTUYECKOM HAyKOW SBJIECHUW U MPOLECCOB pPEAJIbHOTO MHPA, MECTE
F€OMETPUM B CUCTEME HAYK U POJIM MaTEeMaTHYECKOT'0 MOJCIUPOBAHUS B HAYYHOM
MMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
yUaluXxcs, a TaKKe KayeCTB MBIIUICHUS, HEOOXOIMMBIX IJis ajanTallud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBasieTcs oAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl, TaK Kak OO0ECIeYMBAeT BO3MOXXHOCTh HW3YUYCHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHUE, (QopMUpyeMOe MpU HU3YYCHUH OO0yHarOIUMUCS
NOHSITHIHHBIX OCHOB T€OMETPHH M TIOCTPOCHHH IIETIOYKH JIOTUYECKUX YTBEPIKICHHM
B XOJI¢ pEIICHUS TeOMETPUYECKHX 3aJad, YMEHHUE BBIJIBUTaTh M OINPOBEpPraTh
TUTIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS TPU PEIICHUU 3a7a4 €CTECTBEHHO -
HAyYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (HU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTAX AESATENbHOCTH 4YenoBeka. OpHueHTalusl 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMaJbHOro ObITHA, (opma
OTpaKEHHUsS] OKPY’KAIOIIET0 MHpA, YCIOBHUE YCIHEIIHOrO IMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusi  JeHcTBUTENbHOCTH.  OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUIbI Y4eOHOW U TPYIOBOM JAESTEIBHOCTH,
ABIIAETCS OJAHUM U3 TMPOQPECCHOHAIBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYarOMIMXCA MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJICOTOBKE K MPAKTUYECKOM NESITEIbHOCTH TI0 MHOTUM HaIPaBIICHUSM.

Llens ocBoeHus mporpamMmbl ydeObHOro Kypca «l'eomeTpus» Ha 06azoBOM
ypoBHE 00yueHus — 00I1eo0pa3oBaTeibHOE W OOIMIEKYIbTYpHOE pa3BUTHE
oOydarommxcs  4epe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUs U
WCIOJIb30BAHUSL CHUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHWUM U  JCUCTBU,
cnenuUIHBIX TEOMETPHH, BO3MOXKHOCTH YCIEITHOTO MPOIODKEHUS 00pa30BaHUs
0 CTICTIHAIEHOCTSIM, HE CBS3aHHBIM C MPUKIIAHBIM HCTIOJIH30BAHUEM T€OMETPHH.

[Iporpamma 1o rTeoMeTpuu Ha 0a30BOM YpOBHE TMpeAHA3HAUEHA IS
O0Oy4JarommXCcs CpeHEHN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUI
Ha ypOBHE OCHOBHOTO 00I11ero oopa3zoBanus. TakuMm oOpa3om, oOydarommuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOWTH OOIME MAaTEeMaTUYECKHE YMEHUS, CBS3aHHBIC
co cneuuPukod TreoMeTpud U HEOOXOJIHUMbIE IJii JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh M3yYUTh I'€OMETpHUI0 Oojee



ri1yOOKO, €cClii B JajbHEHIIeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHUYECKHX
3HAHMSX B MPOPECCUOHAITBHON JEATEIBHOCTH.

JlocTvkeHue UeaM OCBOEHHUS MpPOrpaMMbl OOECIIEUMBAETCA pEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHRIMM 3aJadyaMud  OCBOEHHUS  Kypca
«["eomeTrpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sSBastOTCA:

e (opmMupoBaHHe TpEACTABICHUS O TEOMETPUM KAK YacTH MUPOBOU

KYJbTYpPbI 1 OCO3HAHHE €€ B3AMMOCBS3HU C OKPYKAIOIUM MUPOM;

e (opmupoBaHHE MpeACTaBICHUS O MHOIOTPaHHUKAX M TeJlax BpPALLECHUS
KaK O B&XHEUIIMX MAaTEMAaTUYECKUX MOJENSX, MO3BOISIOIINX OMUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOLIETO MUPA;

e (opmupoBaHue yMeHHUs pacro3HaBaTb Ha 4YepTexax, MOJAENIIX U B
peasbHOM MHUpPE MHOTOTPAHHUKH U T€Jla BPaLCHHUS;

e OBJAJICHHE METOJAaMM DPEIICHUs 3aJlay Ha MOCTPOEHHUS Ha HU300paKeHHSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TMOHSATHUAMH O
MHOTOTpaHHUKAaX M TeJlaX BPALllEHUs] 1 UX OCHOBHBIMHU CBOMCTBAaMU;

e OBJIAJICHHE  ANTOPUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHUE  yMEHHUS  TMPOBOJUTH  HECIOXKHBIE  JOKa3aTeJbHbIC
paccyKIeHUsI B XOJI€ PEUICHUs CTEPEOMETPUYECKHX 3aJad MU 3a7ad ¢
PaKTUYECKUM COAEPKAHUEM;

e pa3BuUTHE UHTEJUIEKTYaIbHbBIX U TBOPYECKUX crocoOHOCTEMN
oOydJarommuxcs, TO3HABaTEIbHOW  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUW, KPUTHYHOCTH MBILJIEHUS;

e (opmMmupoBaHHE (G YHKITMOHATBHOM I'PaMOTHOCTH, peJIeBaHTHOM
F€OMETPUM: YMEHHE pPaclo3HaBaThb IMPOSBICHUS T'E€OMETPUUYECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX IKU3ZHEHHBIX
CUTYyallUsIX M TPU H3YyYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTeH, (OpPMYyIHpOBaTh HMX Ha S3bIKE
T€OMETPUM U CO3[aBaTh F€OMETPUUECKAE MOJEIIH, IPUMEHITh OCBOCHHBIN
F€OMETPUYECKUN amnmapaT [Jsi PELICHHUS MPAKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MTOJTYUYECHHbIEC PE3YJIbTATHI.

OTnHYUTENPHON OCOOEHHOCTBIO MPOTPAMMEBI SIBIISIETCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B Hadaje €ro M3y4YeHMs 3a7ad, pelaeMblX Ha YpPOBHE
MHTYUTUBHOTO TIO3HAHMS, M ONIPeACIEHHBIM 00pa3oM OpraHH30BaHHAsA paboTa Ha
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO W MPOCTPAHCTBEHHOIO
MBIIUICHUS], CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3YUYEHHUIO IIPEAMETA.

[Ipennourenue oTAa€Tcsl HArJASAHO-KOHCTPYKTUBHOMY METOJy 00y4YE€HUs, TO
€CTh TEOPETUYECKUE 3HAHUSA MMEIOT B CBOEM OCHOBE YYyBCTBEHHOCTH IIPEAMETHO-



[IPAKTUYECKON [IEATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyalquxcsi B Kypce CTEpEeOMETpPUM MNPOBOJMUTCA 3a CUET pelIeHus 3aJad Ha
CO3JaHMe  NPOCTPAaHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHUE
pOCTpaHCTBEHHbIMU oOpazamu. CoznaHue oOpas3a MPOBOAUTCS € ONOpPOM Ha
HarJIAIHOCTh, a ONEepUpOBaHME O0O0pa3oM — B YCIOBUAX OTBJIEYEHHUS OT
HaIJIIHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 UCXOJAHOI0 COACPKAHUS.

OcHoBHBIE conepkarenbHble TuHUU Kypca «['eomerpun» B 10-11 kmaccax:
«MHuororpaHHuKn», «I[IpsiMble U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOPMUPOBAHHUE JTOTUYECKUX YMEHUM
pacnpenensieTcss He TOJNbKO IO COJEp)KaTeIbHbIM JIMHUSAM, HO M IO ToJaMm
o0y4eHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3yJbTaTaM
OCBOEHHS paboyeil mporpammbl, pacnpelelEHHbIM [0 TojJaM OOydeHws,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJIQJICHUE T'€OMETPUUYECKUMHU
MNOHSTUSIMU ¥ HAaBBIKAMU OCYIIECTBIISIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OOy4YaloIIUXCs, pacIIupsis U
yrayOsisi e€, o0pasysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

VYyeOHbiii Kypc «BeposSTHOCTh M CTaTHCTHKa» 0a30BOI0 YPOBHS SBISETCS
POJOJKEHUEM W PA3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOTrO YpOBHS
ocHoBHOM mikonbl. Kypc mpennHasHaden s ¢hopMHUpOBaHUS y OOydaroniuxcs
CTaTUCTUYECKOM KyJIbTYpbl M TIOHUMAHHS POJIU TEOPUHM BEPOATHOCTEN Kak
MaTEMaTUYECKOTO UHCTPYMEHTA ISl U3YUYEHHUS CIy4YailHBIX COOBITHH, BEITWYUH U
nporeccoB. [lpu u3ydeHum Kypca oOoramarTcs NPEACTaBICHHS YYalluXcs O
METOAaX UCCIEA0BaHUS U3BMEHYMBOTO MUPA, PA3BUBAETCSA OHUMAHUE 3HAYNMOCTH
U OOIIHOCTH MaTEMaTHYECKUX METOJIOB TMO3HAHHUS KaK HEOThEMJIEMOH YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Coaep:xaHue Kypca HaNpaBJiICHO Ha 3aKpEIUICHUWE 3HAHUW, MOJYyYEHHBIX MpU
M3y4YEHUU Kypca OCHOBHOW WIIKOJIBI U HA Pa3BUTHUE IPEACTABICHUN O CIIy4aWHbBIX
BEJIIMYMHAX W B3aUMOCBA3SAX MEXIY HUMHU HAa BaXHBIX NPUMEpPaAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMH LEISIMH B CTPYKType YueOHOro Kypca
«BeposITHOCTh M CTAaTUCTHKA» CpeAHEH MIKOJIbI Ha 0a30BOM YPOBHE BbIJCIICHBI
CIEeAYIOIINEe OCHOBHBIE COJAEpKaTelbHble JHUHUM: «CiydallHble COOBITUS H
BEPOSITHOCTIY, «CITydaifHbIe BETMIMHBI U 3aKOH OOBIIINX YHCEID».



BaxHyro dacTh Kypca 3aHUMaeT HM3yYe€HHE TEOMETPUYECKOTO |
OMHOMMAIILHOTO pacHpene/cHui U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMHU
— TMOKa3aTeJIbHBIM U HOPMaJIbHBIM PaCIPeICICHASMH.

Conepxxanne nuHHM «CiydaifHble COOBITHS ¥ BEPOSTHOCTH» CIIYXKHUT
OCHOBOH 11 (pOpMUPOBAHMS TPEACTABICHUA O PACIPEICICHUN BEPOSITHOCTEH
MEXIY 3HAYCHUSIMH CIIYYaWHBIX BEJIMYHMH, a TAK)KE 3Ta JUHHUS HE0OXOIMMa Kak
0aza s W3y4eHUs 3aKOHAa OOJBIIMX 4YuCed — (PYHIAAMEHTaJIbHOIO 3aKOHa,
JCUCTBYIOIIETO B TMPHUPOJEC M OOIIECTBE W HMMEIONIETO MaTEeMaTHYECKYIO
dopmanuzanuro. CaM 3aKOH OOJIBIIMX YHCEN MPEIaracTcs B 03HAKOMHUTEIBHOM
dbopMe ¢ MUHUMAJIbHBIM MCTIOJIb30BAaHHEM MaTEMaTHYECKOTO (hopMaiu3ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYallHBIMH  BEJIWYHMHAMH,
aKIICHTUPYIOT BHUMAHHC IIKOJHHUKOB Ha ONMUCAHUU W U3YYCHHM CITYYaiHBIX
SIBJICHUH C TIOMOIIBIO HENPEPBIBHBIX (PYHKIUH. OCHOBHOEC BHUMAaHUE YACISCTCS
NOKa3aTeJIbHOMY W HOPMAaJIbHOMY paclpee/ICHUsM, MPH 3TOM TIPE/I0JIaracTcs
O3HAKOMHUTEIBHOE U3Y4YCHHUE Marepuaiga 0e3 JOKa3aTeIbCTB IMPUMEHICMBIX
(dakToB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM TmutaHe Ha uW3ydYeHHE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Henemo B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a Ba roja ooyuenus — 170 gacos.

Ha uzyuenne reomerpum oTBOAuTCS 2 4aca B Henento B 10 kmacce m 1 yac B
Heento B 11 kimacce, Bcero 3a Ba roja ooydenus - 102 yuyeOHbIX yaca.

Ha wusyuenme kypca «BeposSTHOCTP W CTaTUCTHMKa» Ha 0a30BOM ypOBHE
oTBOAUTCA | Yac B HENENI0 B TEUEHHWE KaXJoro rojga oOydeHws, Bcero 68
y4eOHBIX YacOB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIJACC

Yuciia v BbIYMCICHUA
Pannonansabie yncia. OOBIKHOBEHHbIE U JECATUYHBIE IPOOHM, MPOLEHTHI,
OECKOHEUHbIE  MEepUOAMYECKHEe  JpoOu. ApuMETHUYECKHuEe  Omepauuud  C
palMOHAILHBIMU YUCIaMH, TPeoOpa30BaHUs YHCIOBBIX BhipaxeHul. [Ipumenenue
IpoOeill U MPOLEHTOB JUIsl PEIICHHs] MPUKIAJAHBIX 3a/1ady U3 Pa3IM4HbIX OTpaciei
3HAHWUU U pEaIbHOM KU3HH.
JlelicTBUTENBHBIE 4Kcia. PalnMOHanpHblE W MpPpALMOHAIbHBIE YHUCIHA.
Apudmernyeckue ornepanuu ¢ JeUCTBUTEIbHBIMH 4HciaMu. [IpuOnmxEéHHbIE
BBIYMCIICHUS, [TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.
Cremenb ¢ uensiM  mokaszareneMm. CranpapTHas — ¢opMa  3amucH
NeUCTBUTENbHOrO  uucia. HMcnonb3oBanwe  moaxonsuied  (GoOpMbl  3alucu
JNEUCTBUTENIBHBIX YMCEN Ui PEIICHUS MPAKTUYECKUX 3a/ad U TPEACTaBICHUS
JTAHHBIX.
Apudmernueckuii  KOpeHb ~ HaTypalnbHOM  creneHu.  JleiictBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATYpPaJIbHOM CTETIeHH.
CuHyc, KOCUHYC M TAHT€HC YHUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.
YpaBHeHUs] 1 HEPABEHCTBA
ToxaecTBa u TOXKAECTBEHHBIE ITPEOOPA3OBAHMSL.
IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHHI. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.
VYpaBHeHHe, KOpeHb YypaBHEHUs. HepaBeHCTBO, pellEHWE HEpPaBEHCTBA.
Meton UHTEPBAJIOB.
Pemenue 1nenbix u ApoOHO-paIOHATEHBIX YPABHEHUN 1 HEPABEHCTB.
Pemenne nppanioHanbHbIX YpPaBHEHUNA U HEPABEHCTB.
Pemenne TpuronomeTpuueckux ypaBHEHUH.
[IpruMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PEaIbHOM KU3HH.
DOyHKUNH U TPAaPUKH
Oynkmus, crnocodsl 3amanus  (pyaknmu. ['paduk  dysxmuu. B3anmuO
oOpaTHbIe (PYHKITHH.
OO6macTp ompeseneHus © MHOXKECTBO 3HaueHWW QyHkiuu. Hymm dyskmmm.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE (DYHKIIUH.
Crenennas QyHKIIMS C HATypaJbHBIM U LIEJbIM MTOKa3aTenaeM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(yHKIMN YKCIIOBOTO apryMEHTAa.

Havaja maTeMaTn4eCKOro aHaJIn3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3a1aHUs MOCJI€10BATEIILHOCTEM.
MOHOTOHHBIC TOCJICIOBATCILHOCTH.

ApudmeTtndeckas u reomeTpudeckas nporpeccuu. beckoHeuHo yObiBaromas
reomeTpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON
nporpeccun. PopMysa CIHOXKHBIX MPOLEHTOB. lcCrosb3oBaHWE NpOrpeccuu s
pELIEHUs PEAIbHBIX 3a7a4 MPUKJIIAJIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOk€eCTBO, omnepaiuu HajJ MHoXecTBamMu. Jluarpammel Jiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armnapara JJjs OIMCAHUS PEabHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CIeACTBUE, 10KA3aTEIbCTBO.

I'eomerpus

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUA ~ cTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npocTpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM TIOCTPOEHUU CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX.

B3anMmHOE pacnoniokeHue TMpsSMBIX B MPOCTPAHCTBE: IE€pPECEKAIOLIUECs,
napajuiellbHble W CKpelluBaromuecss ImpsMble. [lapannenbHOCTh MNpPAMBIX U
IUIOCKOCTEN B TMPOCTPAHCTBE: MapajuleibHble TMpsSMbIE B  IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSAMBIX; MapauIeIbHOCTh NPSIMOM U IJIOCKOCTU. YTJBI C
COHANPaBJICHHBIMU CTOPOHAMHU; YroJ MEXAy MNpSIMbIMU B TIPOCTPAHCTBE.
[TapannenbHOCTH TTIOCKOCTEH: MapAJLICIIbHbIC IJIOCKOCTH; CBOICTBa
napajuieNIbHBIX — TIocKocTel. [Ipocreiimne mpocTpaHCTBEHHBIE (QUTYpPHI Ha
TJIOCKOCTHU: T€Tpadip, KyO, mapaieenune; ToCTPOCHUE CEUEHUH.

[leprieHAUKYISIPHOCTD NMPAMON U IUIOCKOCTH: NEPHEHIUKYISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, IPSMBIE MapaJUICIbHBIE W IEPHECHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTA INIPSAMOM M IUIOCKOCTH, TeOopemMa O IPsAMOWU
MEPIEHAUKYJIAPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YOI MEXAY MPSAMON H
IUIOCKOCTBIO;  ABYIPAaHHBIM  Yroji, JIMHEWHBIM yroia JABYTPAaHHOIO  yTJIA.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TPOEKIus  (GUTYyphl  HAa  TUIOCKOCTb.
[leprieHAUKYISIPHOCTh  TJIOCKOCTEM: MOPU3HAK  INEPHECHAUKYJIAPHOCTH  JIBYX
wiockoctei. Teopema 0 TpE€X NepreHIUKYJIIIpax.

MHororpaHHuKHU



[lonsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, BBIITYKJIBIE
Y HEBBIYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ipusma: n-yronpHas
MpU3Ma; TpaHu U OCHOBAHUS MPU3MBL, MpsiMasi U HAKJIOHHAs NpPU3MBbI; OOKOBas U
ITOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MIPSAMOYTOJIBHBIN
napajuleJienune]; U ero cpomcrBa. Ilupamupma: N-yronpHas nupamuia, TPaHU H
OCHOBaHHE MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMMU/IbI; TPAaBUIIbHAS U
yceu€HHas MNHpaMHuaa. OJIEMEHTbl HOpu3Mbl W nupamuasl. [IpaBunbHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; MPaBUJIbHAS NPU3MA U
npaBUjIbHAs NUpaMUa; NpaBUJIbHAs TPEYroJibHas MNHpPaMHUAA W TPABHIbHBIN
TeTpa’p; KyO. IlpencraBneHue o mpaBUWIbHBIX MHOTOIPAHHHUKAX: OKTajJp,
noaeKa’ap u ukocasap. CeueHus Npru3Mbl U TUPAMUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTH.  OJJEMEHTbl CUMMETPUM B MNHPAMHJIAX, NapaJUIeeNuIenax,
pPaBUJIbHBIX MHOTOIPAHHUKAX.

Boruncienne 31eMEHTOB MHOTOTPaHHHKOB: péOpa, JWaroHaiu, YIJIbL.
[Tnomaas OOKOBOW MOBEPXHOCTH W TOJIHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM W TIOBEPXHOCTH TPABUIBHOW MHPAMMU/IBI,
TeopemMa O Iulomaau yceuéHHoW mnupamuabl. [lonstue 06 o00BEMe. OOBEM
IUpaMU/bl, IIPU3MBI.

[lonoOHble Tenma B mpocTpaHcTBe. (COOTHOIIEHUS MEXIY IUIOMIAJIAMU
MIOBEPXHOCTEH, 00bEMaMU OJOOHBIX TEJI.

BeposAiTHOCTH U CTATHUCTUKA

[IpencraBienne MaHHBIX C TMOMOIIBIO Tabmuir u auarpamm. CpemaHee
apuMeTHIecKoe, MeIuaHa, HauOoJblliee W HAWMEHBIIEe 3HAYCHUs, pa3Max,
JTUCTIEPCHS] ¥ CTAaHJIAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEPUMEHTHI (OTBITHI) M CITy4aiHbIe COOBITHS. DIIeMEHTapHBIC
coObITHs (MCX0JBI). BeposATHOCTh clydaitHOTO COOBITHSA. Bau30cTh 9acTOTHI U
BEPOSITHOCTH  coObITHL.  CiydailHble  ONBITBI  C  PABHOBO3MOXXHBIMU
DIIEMEHTAPHBIMU  COOBITHUSIMU.  BeposTHOCTH  COOBITHH B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITUSMH.

Onepauuu HajJ COOBITHSIMU: TIEpECEUCHUE, 00BEAUHEHNE, TPOTUBOMOJIOKHBIE
coObITud. Juarpammsl Ditniepa. @opmyiia CI0KEHUSI BEPOSITHOCTEN.

VYcioBHasE BEPOATHOCTb. YMHOXKEHHUE BEPOSATHOCTEUN. JlepeBo CiydailHOTO
skcnepuMeHTa. @opmynia MoaHOM BeposiTHOCTH. HezaBucrumMble COOBITHS.

Kombunatopuoe npaBuio ymHoxeHnus. IlepectanoBku u Qakropuan. Yucio
couetanuii. Tpeyronbauk Ilackansa. ®opmyna ounoma HeroToHa.



buHapHbIil cilydaiiHblil ONBIT (MCHIBITAHUE), yClieX U Heyaada. HesaBucumele
ucnbiTanud. Ceprss HE3aBUCHMBIX HCIBITAaHMM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysun.

Cnyvaitnas  BennunHa. Pacnpenenenne  BepoATHOcTel.  Jlmarpamma
pacnpenenenus. llpuMmepsl pacnpeneneHuil, B TOM YHUCIE, I'€OMETPUUYECKOE HU
OMHOMHUAIBHOE.

11 KJIACC

AJire0pa ¥ Ha4YaJIa aHAJIU3A

Yucia v BbIYMCICHUS

Harypanbhsbie u niensie uncna. [IpusHaku 1€IMMOCTH LEJIbIX YUCET.

CreneHb ¢ pallMOHAIBHBIM Moka3zaTenaeM. CBOCTBa CTETIEHHU.

Jlorapudwm yucna. JlecaTuunbie U HaTypajibHbIC JOTapU(PMBI.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpeoGpazoBanue BbIpaKEHUMN, COAEPIKAIIUX JTOTAPUPMBL

[IpeoOpa3oBanre BBIpAKEHUN, COJEPKAIIUX CTENEHH C pPAMOHAIBHBIM
IIOKA3aTEeJIEM.

[IprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3aTenpHble YpaBHEHHUS U HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHHS 1 HEPABEHCTBA.

CucrteMbl JTMHEWHBIX ypaBHEHUHN. PelieHne nMpuKIagHbIX 3a7ad ¢ MOMOIIbIO
CHUCTEMBI JINHEWUHBIX YPaBHECHUH.

CucTtemMbl U COBOKYITHOCTH PallMOHAIBHBIX YPABHEHHI U HEPABEHCTB.

[IpumeHneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PCIICHHIO
MaTeMaTH4eCKUX 3ajlad M 3aJa4 U3 pa3]IMuHbIX 00JIacTell HAyKu U pealbHOMU
KU3HU.

DOyHKUNH U TPaPUKH

Oynkrus.  [lepuonnueckue  dyHkuuu. [IpomMexyTkum  MOHOTOHHOCTH
bynkimu. MakcumMymbl U1 MUHUMYMBI (QyHKIIMUA. HanOonbliee W HamMeHbIIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuveckne  (QyHKIMM, #WX CBOWCTBA ©  TpaduKH.

[Toka3zarenbHas u Jorapudpmudeckas pyHKINH, UX CBOWCTBA U Tpa(uKu.

Hcnonp3oBanue rpagukoB QPyHKIUN JUTsl PEIICHUS YPAaBHCHUW W JIMHEHHBIX
CHCTEM.



Ucnonw3oBanue rpadukoB QYyHKIMN I8 HCCIEIOBaHUS MPOIECCOB WU
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hayana maTtemMmaTH4ecKoro aHajamsa

HenpepoiBHble pyHKIIMU. MeTO MHTEPBAIOB /JIs1 PEIICHHS] HEPABEHCTB.

[IpousBoanass  pyuknuu. [eomerpuyeckuii U QU3NYECKUNA  CMBICI
IIPOU3BOIHOM.

[IpousBoaHble  37eMEHTapHbIX  (QyHKIUA.  DopMysbl  HAXOXKIECHUS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue nMpou3BOAHON K HUCCIAEAOBAHUIO (DYHKIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenue HauOoIbIIero ¥ HaMMEHbIIEro 3HaueHusd (QYHKIIUHU Ha
OTpE3Ke.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKJACHUS HAWIY4dllero peueHus B
NPUKJIAJHBIX 3aJadax, JUIsl ONpENENIeHUs CKOPOCTH IpoLecca, 3aJaHHOro
bopMyoi uian rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wnurerpan, ero reomerpuyeckuid M (Qusnyeckuid cmbicia. BeruncieHue
uHTerpana no popmyne Hetorona—Jleitouuna.

I'eomeTpust

TeJsia BpameHnust

Hunuaapuyeckas MOBEPXHOCT, oOpasyromiue WIMHIPUYECKON
MOBEPXHOCTH, OCh IMWJIWHAPUYECKOW TmoBepXxHOCTH. llunmuuap: ocHoBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas W OCh;, IUIOMAJb OOKOBOW W IOJTHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOI moBepXHOCTU. KOHyC: OCHOBaHUME M BepIIMHA, 00pa3yroIasi
M OCh; IUIOMIAAhs OOKOBOM ¥ TIONIHOM TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: neHTp, paaudyc, AWMAMETP; TUIONIA[b TOBEPXHOCTH CQEPHI.
B3aumuoe pacmnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
IJI0IA/Ib ChEepHI.

N300pakeHne Ten BpalleHUs Ha TUIOCKOCTU. Pa3BEépTka muimHapa U KOHyca.

KoMmOuHanmu Tenm BpamieHUss ©W  MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIWCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAIICHHS.

[Tonsitre 06 06BEMe. OCHOBHBIE CBOKCTBA 00BEMOB Teil. Teopema 00 00béMe
MPSMOYTOJILHOTO Tapajuienenuiena u ciaeactsus u3 He€. OO0bEM 1MIMHIpA,
kKoHyca. O0BEM 11apa U mIomaib cQephl.



[logoOuble Tena B mpocTpancTBE. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEJL.

Ceuenuss nwiMHApa (HapajuieIbHO M NEPHEHAUKYJISIPHO OCH), CEUEHHUS
KOHyca (mapajyieIbHO€ OCHOBAHMIO U MPOXOJAIIEE Yepe3 BEPILUHY), CEUEHHS
mapa.

BekTopbl H KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha miaockocTH U B npocTpaHcTBe. CloKeHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. PaznojkeHne BeKTopa 1Mo TpEM HEKOMILIaHApPHBIM
BektopaMm. IlpaBwio mnapamnenenunena. Pemienue 3amad, CBA3aHHBIX C
OpUMEHEHUEeM TMpaBusl JAelcTBUil ¢ BekTopamu. llpsmoyronpHas cucrema
koopauHaT B mpoctpaHcTBe. Koopnunatel BekTopa. IlpocTteiimive 3amaun B
KOOpAuHaTax. YTroil Mexay Bekropamu. CkalsipHOe MpOU3BEIECHUE BEKTOPOB.
Borunciienne yriioB Mexay MNpsIMbIMU U IIOCKOCTSIMHU. KOOp/IMHATHO-BEKTOPHBII
METO/]I MIPH PEIICHUU T€OMETPUUECKUX 3aad.

BeposiTHOCTH U CTATUCTUKA

UucnoBble  XapaKTEPUCTUKUA  CIY4YalHBIX  BEJIMYMH: MAaTEMaTHYECKOE
OXXMJAHUE, IHUCIEpPCUs] M CTaHJApTHOE OTKIOHEHHWE. [IpuMepnl NpUMEHEHUS
MaTeMaTHYECKOI0 OXKHJIaHHs, B TOM YHCJIE€ B 3ajJlayaX M3 ITOBCCIHECBHOM >KHU3HU.
MaremaTudeckoe OXHJIaHue OWMHAPHOW CIydailHOW BeNIMYMHBI. MartemaTHdecKkoe
OXXMJAHUE CYMMBI CJIy4alHBIX BEJIUYMH. MaremMaTuuyeckoe OXUJaHue |
JUCIIEPCHS T€OMETPHUUYECKOT0 M OMHOMHAIBHOTO pacipeaeieHUH.

3akoH OOJBIIMX YHCENT M €ro poiib B HayKe, NPHUPOAE U OOIIECTBE.
Br160pouHbIit METO HCCIIeTIOBAHU.

[Iprimepbl HENPEpPBIBHBIX CIIYYallHbIX BeJIWYMH. [IOHSATHE O TUIOTHOCTH
pacnpenaeneHusd. 3agauu, NpUBOIAIINE K HOpMalIbHOMY pactipeneneHuto. [lonstue
0 HOPMAJIBHOM PacCIpeICICHUN.



IHIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydebHOro mnpeamera «MaremaTuka» JOJKHO oOOecreunBaTh
JIOCTH>KEHUE Ha YPOBHE CPEJIHET0 00111er0 00pa30oBaHus CIEAYIOMMNX JIUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yibTaThl OCBOCHUSI MPOTPaMMbl y4eOHOTrO TMpeaMeTa
«MatemaTurkay XapakTepU3yHTCs:

I'paxxnaHckoe BOCIMTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HA POCCHHCKOrO OOIINEeCTBa, MPEJICTABICHHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxaaHCKoro ooOmecTBa (BBIOOPBI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJICHICTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C WX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TaTproTryeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaKJaHCKOW MACHTUYHOCTH, YBOKCHUS K
MPOIIOMY U HAaCTOSIIIEMY POCCUUCKON MaTeMaTHKH, [IEHHOCTHBIM OTHOILICHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaT€MaTUYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JOCTIKCHHH B JIPYyrUX HaykaxX, TEXHOJIOTHAX, cpepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OTHYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyYIIIEro.

DCTEeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSITH MaTeMaTHYEeCKUE 3HAHUS B
WHTEpEcax 370pOBOTO U O6e30macHoro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); busruecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHOU
NEATEIIBHOCTBIO.

TpynoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUWIOKEHUSIMU, YMEHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEU JKHU3HU; TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTUYECKON KYJIbTYpbl, MOHMMAHHEM BIIMSIHUS
COLIMAJIbHO-PKOHOMHUYECKUX MPOLECCOB Ha COCTOSHHUE NMPHUPOJAHON M COIMAIbHON
Cpelbl, OCO3HAaHHMEM TJIOOAIBHOTO  XapakTepa HJKOJIOTMYECKHX Mpoliem;
OpUEHTaluel Ha NPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM JJIs pelleHus 3anad B
0o0JacTH OKpyKaromieil cpeapl, IJAaHUPOBAHUS TOCTYNIKOB M OLEHKH HX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

LleHHOCTH HayYHOT'O TO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu U  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYECKOM HAyKW Kak cgepbl UYeJIOBEUECKOW JeATeTbHOCTH, 3TaloB ¢
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTUS I[MBWIM3ALMHU; OBJAJCHHEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYeCKOM KyJNbTYpOM Kak CpEICTBOM ITO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBJISITh MPOEKTHYIO M HCCIEIOBATENbCKYIO IESTEIBHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3yJabTaThl OCBOCHHS MPOTpaMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEepU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0euUCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU OeUCEUIMU.

1)  Vuueepcanrvhvie  nosnaseamenwvuvle  Oelicmsus,  0becneuusarom
Gopmuposanue 06a3068blX KOSHUMUBHBIX NPOYEccos obyyarwuxcsa (oceoeHue
Memo008  NO3HAHUS — OKpYAcarwe2o0  Mupa,  HpUMEHeHUue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Iornueckre 1eMCcTBUA:

e BBIIBJISTH U XapaKTEpPU30BaTh CYIIECTBEHHbIC NMPU3HAKK MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHWUH MEXKAY TOHATHIMH; (HOPMYITUPOBATH
ONpeNeNiecHUs]  MOHSTHI;  yCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJ1laccupuKauu, OCHOBaHUA [ OOOOIIEHHS M CpPAaBHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYIUPOBATH M  NPEOOPa3OBBIBATh  CYXKJCHUSA:
YTBEPJAUTEIbHBIE W OTpPULATENIbHbIC, €IMHUYHBIC, YAaCTHbIE M O0OILIHUE;
YCIIOBHBIE;

BBISIBISTh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeunss B (aKTax, [aHHBIX, HAONIONEHUSIX M YTBEPXKICHHUAX;
npenjaratb ~ KpUTEpUM s BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JieNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX M
WHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHaJIOTUH;
IPOBOJIUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAaUBATh APryMEHTAIIHIO,
OPUBOJIUTH TPHUMEPbl M KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4yeOHOW 3afauu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHUs, BBHIOMpaTh Hauboyiee MOAXOAAIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC )lef'ICTBPISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIIBCKUN MHCTPYMEHT TO3HAHUS;
GopMyTUpOBaTH BOMPOCHL, (QUKCUPYIOIINE TPOTHBOpPEYHE, MpodieMy,
yCTaHaBIMBaTh HCKOMOE W  JaHHoe, (OpMHUPOBAaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEITLHO CTUTAHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBHCUMOCTCH MEXKIY
00BEKTaMHU, SIBJICHUSMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJEHUS, MCCIEAOBAaHUsS, OICHHBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpoIlecca, a TaK¥Ke BBIIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmariueii:

BBISBIIATh AeunuThl nHGOpPMAIUHU, JAHHBIX, HEOOXOMUMBIX JJI OTBETA
Ha BONPOC U JUISI PEUICHUS 3a/1a4H;

BbIOMpaTh  WMHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(MOpPMAIHIO, TIPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIICHUBATH Ha/IEKHOCTD uHpOopMaIN o CaMOCTOSITEIIEHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicmeusi,  00eCneyusaom

chopMUpOBaAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

Oo61enue:

e BOCIHpPUHUMATh U (OPMYIMPOBATH CYXKACHHS B COOTBETCTBUU C
YCIOBHSIMH M LEISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUS II0
X0y pelieHus 3a7a49i, KOMMEHTHPOBATH MMOJTYYCHHBIN PE3yIIbTaT;

e B X0JI¢ OOCYXKACHHS 3aaBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOU TeMHI,
poOJIeMBbI, pelIaeMoi 3a/1aur, BHICKa3bIBATh WICH, HAIIEJTICHHBIC HA MOMCK
pEIICHMS; COMOCTaBIATh CBOM CYXKICHHUS C CYXKICHUSIMU JPYTUX
YYaCTHHKOB JHMAaNiora, OOHAPY)XMBATh pa3lIMYMe M CXOJCTBO TO3UIIUHN; B
KOppeKTHOM hopme HpopMynrpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

e TPEICTABNIATH  PE3YJNbTAThl  PEIICHUs  3aJadd,  JKCICPUMEHTA,
UCCIICJIOBAHUSA,  IPOEKTa;  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YIETOM 3a7a4 MMPE3ECHTAIIMA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyIHUYECTBO:

e IMOHMMATh W  HUCHOJNH30BATh  MPEUMYIECTBA  KOMAHAHOW |
UHANBUAYaTbHON paOOThI MPHU PEIICHUH YU4eOHBIX 3a/1a4; IPUHUMATh 1ETb
COBMECTHOW JIESTENIbHOCTH, IUJIAHUPOBATh OPraHU3aIMi0 COBMECTHOMU
paboThI, paclpeaenaTh BUAbl padboT, JOTOBApUBATHCS, 00CYKIaTh IPOIECC
U pe3yabTaT paboThl; 00001IaTh MHEHUS! HECKOJIBKUX JIFO/ICH;

e Y4acTBOBATh B IPYNIOBHLIX opMax paboThl (00CYKIeHUs, OOMEH MHCHUH,
«MO3TOBbI€ WITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTh pabOTHI H
KOOPJIUHUPOBATH CBOM JEUCTBUS C JPYTMMHU UIE€HAMU KOMAaH/IbI,
OIICHMBATh Kaue€CTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAaHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanonuvie  pecynamuenvie Oelicmausl, obecneyugarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranuzanusi:

COCTaBIIAThH TUIAH, AITOPUTM PEIICHUS 33]1a4H, BEIOMPATh CIIOCO0 pEIIeHUs ¢
y4IE€TOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BapUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTpOIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pediieKcMu Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3yJbTATOB;
BJIAJETh CIOCO0AMHU CaMONPOBEPKH, CAMOKOHTpOJS Mpouecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOon 3aauu;



e TMPEIBUAECTb TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIpU PELICHUHU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa IEJIU U YCIOBUIM, OOBICHSITH
IPUYMHBl JTOCTMKEHHS WA HEIOCTHIKEHHUS PE3YJIbTAaTOB AECATEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «Anredpa U Havajla MaTeMaTUYECKOTO aHaJIN3a»
Ha YpOBHE CpellHEero oOIero oOpa3zoBaHUsl JIOJDKHO 0OecreuuBaTh JAOCTUKEHUE
CJIEIYIOUINX MPEMETHBIX 00pa30BaTENbHbIX PE3YyJIbTaTOB:

10 KJJACC
AJire0pa U HaYaJIa aHAJIN3A

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE M JICCTBUTEIILHOE YMCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

BoimonHaTe  apudMeTHdyecKue ~— Oomepanud ¢ palMOHAIBHBIMU |
NENCTBUTEIILHBIMU YHCIIAMM.

BoimonHaTh npuOnuKEHHBIE BRIYUCICHUS, UCTIONB3Ys MpaBUjia OKPYTJIeHUS,
nenaTh IPUKUIKY U OLEHKY pe3yJibTaTa BEIYHCICHUI.

OnepupoBaTh MOHATHUSMU: CTENEHb C LEIbIM IOKa3aTeJeM; CTaHAapTHas
dbopMa 3amuMcu JAEUCTBUTENBHOTO UHWCIA, KOPEHb HATypalbHOW CTEIEHH;
UCIIOJIb30BaTh MOAXOASIIYI0 (hOPMY 3aIlUCU JACHUCTBUTEIBbHBIX YHCEI JJIs PEIICHUs
NPaKTUYECKUX 3a]1a4 U MPEACTABICHUS 1aHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJBHOTO YIJIA;
UCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh MOHSATUAMHU: TOXKJIECTBO, YPaBHEHHE, HEPAaBEHCTBO; LEJOE,
palMOHANIBHOE, HPPALMOHAIIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpPaBHEHHUE;

BoinonHsATh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN U peIIaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BreimonHATh mpeoOpa3oBaHMs IMENBIX, PANMOHATIBHBIX W HPPAIMOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPalUOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUS MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAyKU U PEabHON KU3HHU.



MopenupoBarh peajibHble CUTyallUM Ha $3bIKE aire0pbl, COCTABIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/ayd, MCCIEI0BATh
MOCTPOEHHBIE MOJIENH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DyHKUNM U TPAPUKHU

OnepupoBaTh MOHATUSAMHU: (QYHKIUSA, CIIOCOOBI 3a/laHusd (PYHKIMH, 001acTh
ONpeJieieHHs] ¥ MHOXKECTBO 3HAUE€HUW (PYHKIUHU, Tpaduk (YHKUUHA, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh NOHATUSAMU: YETHOCT H HEYETHOCTh (YHKLUMH, HYIH
(GYHKIIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMHI 1151 pelIeHUs] ypaBHEHU.

Crtpoutb u uutath rpaduku JTUHEHHON (DYHKIMM, KBAAPAaTUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QyHKOUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEH MpPH PEIICHUH 3aJlay U3 APYTHX y4eOHBIX MPEIMETOB U PealbHOU
’KU3HU; BBIpaXXaTh (GOPMYJIaMH 3aBUCUMOCTH MEXIYy BETUYMHAMMU.

Hauyasna MmaTemMmaTHyecKoro anajiusa

OnepupoBaTh MOHATUSMHU: [OCJIEIOBATENBLHOCTh, apudMeTHyeckas W
reOMEeTpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMH: OECKOHEUHO YOBIBAIOLIAs TIeoMeTpudecKas
nporpeccusi, cymma O€CKOHEUHO YOBIBaIOLIEN F€OMETPUUECKOM MPOrpeccun.

3agaBaTh OCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA MOCIIEIOBATENIBHOCTEW U MIPOTPECCUM ISl PELICHHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHATHIMU: MHOKECTBO, OIIEPALlMU HAJl MHOKECTBAMU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil OIMCaHUs
peasibHBIX TPOLECCOB U SBJICHHUHM, NMPU PpEUIeHUM 3ajad U3 JAPYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpEJICJICHHE,  TEOpeMa,  CIEACTBHE,
J0Ka3aTeNIbCTBO.

I'eomerpus

OnepupoBaTh NOHATHIAMU: TOUKA, IPsIMast, INIOCKOCTb.

[IpMeHATH aKCHOMBI CTEPEOMETPUU M CIEACTBHUS U3 HUX NPU PELICHUU
reOMETPUYECKUX 3a1au.

OnepupoBaTh MOHATUSAMH: APAUIETBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEN.

KnaccuduimpoBaTh B3aMHOE pAacCIONIOKEHUE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.



OmnepupoBaTh MOHITUAMH: JIBYTPaHHBIA yTroJl, TpaHU [BYI'PAaHHOTO YTIa,
peOpo IBYrpaHHOTO yIiia; JMHEWHBIM Yrojl ABYIPAaHHOTO YIJa; TpaaycHas mepa
JIBYTPAaHHOTO yTJIa.

OmnepupoBaTh TOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIBIN
MHOTOTPaHHHUK, 3JIEMEHTH MHOTOTpaHHUKA, TPABIIIbHBI MHOTOT PAaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MMpaMHIa; NpU3Ma,
MPsIMOYTOJIbHBIN Mapajuiesienumen, Kyo).

KnaccudummpoBaTh ~ MHOTOTPaHHHMKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KIaccu@uKanuy  (BBIMYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIEC TPU3MBI, MTapalIeIeUIIC/Ib).

OmneprpoBaTh MOHITHIMH: CEKYIasi MIIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHIIUIIBI IOCTPOCHHSI CEUYSHH, UCIIONIb3YSl METO/T CJICIOB.

CtpouTh ceyeHHWs] MHOTOTPAaHHHKOB METOJOM  CJIE/IOB,  BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKUM W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHH3Y.

Permate 3aaun Ha HaXOXKACHUE TE€OMETPUYECCKIX BEITUYHH 110 00pasiaM Hiu
QITOPUTMaM, TPUMEHSS W3BECTHBIC aHAJTUTHYECKHE METOJbI TPH PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7ad Ha BBIYMCICHUE PACCTOSHUNA MEXTY ABYMSI
TOYKaMH, OT TOYKM JO TMPsIMOM, OT TOYKM JAO IUIOCKOCTH, MEXKAY
CKPEILLMBAIOLTUMUCS TPSIMbBIMHU.

Pemartp 3a1aun Ha HaxoXAEHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3laM Win
QIrOpUTMaM, TPUMEHSS H3BECTHbIE AaHAJUTHUUYECKHE METOAbl MpPHU PpELICHUU
CTaHJApPTHBIX MaTeMaTHYEeCKMX 3aJad Ha  BBIYMCIEHUE YIJIOB  MEXIY
CKpEILMBAIOLIUMUCS OPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, JIBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI M IIJIOLIAAN MOBEPXHOCTEH MHOTOIpaHHUKOB (TpU3Ma,
nupampzia) ¢ TNpUMEHEHHEM (OpMYIN; BBIYMCIATH COOTHOIICHUS MEXKIY
IUIOIIAAIMU IOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOI'OIPaHHUKOB.

OmnepupoBaTh MOHATHSAMH: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HUHTEPIPETHPOBATH HHGPOPMAILUIO O
MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (hUrypax, MpeACTaBIECHHYIO Ha yepTexkax M
pPHUCYHKaX.

[Ipumenaty reomerpuueckue (aKThl AN PELUICHUS CTEPEOMETPUUECKHX
3a]a4, MPENoaraloluX HECKOJIbKO IaroB PEIICHUs, €CIIU YCIOBUS IPUMEHEHHUS
3a7laHbl B SIBHOU (hopme.

[IpumenaTy mpocTeiilie MpOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPHUUECKHX 3a/ad.



[IpuBOAMTE TpPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJLE U
KU3HM, pACIIO3HABATH IPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONMyYEHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATH DPEAbHBIC
CUTyallud W NPUMEHATb HU3YYCHHBIE IOHATUS B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTu4ecku Cc(OpMyJIHpPOBAaHHOM MPOOJIEMBbl, MOJIEIUPOBATh pPEaAJIbHbIE
CUTyallud Ha S3bIKE TEOMETPUHM, MCCIEAOBaTh IIOCTPOEHHBIE MOJEIH C
HCIOJIb30BaHUEM T€OMETPUUYECKUX MOHITUH U TEOpEM, allnapara ajreopbl; pemarb
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.

BeposiTHOCTH U CTATHUCTUKA

UuTaTh U CTPOUTH TAOTUIIBI U TUATPAMMBI.

OnepupoBaTh  TOHSATUAMHU:  CpelHee  apudMmerhyeckoe,  MeJIHUaHA,
HauOoJIbIlIee, HAMMEHbIIIEE 3HAUYEHNE, pa3MaX MacCHUBa YUCIOBBIX JIaHHBIX.

OnepupoBaTh TMOHATUSIMU: CIyYalHBIM IKCIEPUMEHT (OMBIT) W CiIydyallHOE
coObITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIIyYalHOTO OTIBITA;
HAXOJIUTh BEPOSITHOCTH B OMBITaAX C PABHOBO3MOXKHBIMH CITyYaHBIMH COOBITHUSIMH,
HAaXOJIUTh W CPaBHUBATb BEPOSTHOCTH COOBITHH B M3YYCHHBIX CIIy4alHBIX
AKCIIEPUMEHTAX.

Haxomute u ¢opMmynupoBaTh cOOBITHS: IepeceyeHre U O00beIUHEHUE
JAHHBIX  COOBITHH, COOBITHE, TMPOTUBOIOIOXKHOE JAaHHOMY  COOBITHIO;
MOJIb30BaThCs TUarpaMmamMu Oisepa u GopMyJoil CIOKEeHHUs BEpOSITHOCTEH Mpu
penieHnuy 3aaad.

OnepupoBaTh MOHATUSMHU: YCIOBHAsI BEPOATHOCTh, HE3aBUCHMbIE COOBITHS;
HaXOJUTh BEPOSITHOCTU C MOMOIIBIO MpPaBUJIa YMHOXKEHHS, C MOMOIIBIO JEpeBa
CIy4alHOTO OIBITA.

[TpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKESHHSI TIPU PEIICHUH 3a/1ad.

OnepupoBaTh MNOHATUSMH: HCIBITAHUE, HE3ABHCUMBIE HCIMBITAHUS, CEpPUS
UCIIBITAHUM, yCleX MW HeyJdaya; HaXOAUTh BEPOSTHOCTH COOBITUN B CEpHUH
HE3aBUCUMBIX UCTIBITAHUHN JIO TIEPBOTO yCIeXa; HAXOIUTh BEPOSTHOCTH COOBITUH B
CepuHU HcnbITaHu bepHyiu.

OnepupoBaTh  MOHATUSIMH:  CiIyyallHass  BEJIMYMHA,  pacClpeleCHHE
BEpPOSITHOCTEM, TuarpaMMa pacrpeeeHus.

11 KJIACC
AJure0pa u HayaJia aHAJIU3A
Yucja ¥ BLIYUCTIEHUS
OnepupoBaTh MOHATHSMH: HATypaJIbHOE, II€J0€ YHCIO; MCIOIb30BaTh
MPU3HAKKU JCIMMOCTH LIEJIbIX YUCEJ, PA3JIOKEHHE YHCIIa HA MPOCThIE MHOKUTEIU
JUJIS pEeIICHUS 3a/a4.



OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAJIBHBIM ITOKA3aTENIEM.

OnepupoBaTh NOHATUSAMU: JOrapu(pM 4YHCIA, JECITHUHbIE M HATypajbHbIE
Jorapu(msml.

YpaBHeHUs M HEPABEHCTBA

[IpumeHsT, CBOMCTBAa CTeNmeHW Jid MNpeoOpa3oBaHUsS  BBIPAKECHMUI;
ONEPUPOBATH MOHATUSAMM: MOKA3aTEJIbHOE YpaBHEHHWE W HEPABEHCTBO; peLIaTh
OCHOBHBIE THIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoeinonHATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpKAUIUX JIOrapu(Mbl;
ONEepUpPOBATH MOHATUAMU: JIOTapu(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI JJOTapU(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxomuTte pemieHnss nOpOCTEMIIMX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSMU: CUCTEMA JIMHEWHBIX YPaBHEHUW M €€ pELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHEMHBIX YPaBHEHUM JIJISl PEIICHUS IPAKTUYECKUX 3aau.

HaxonuTh pemieHust NpocTEHIIMX CUCTEM U COBOKYIHOCTEW palMOHATbHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh peajibHble CHUTYyallMM Ha S3bIKE aireopbl, COCTAaBIATH
BBIPDA)KCHUS, YpPAaBHEHHWs, HEPABEHCTBA M CHUCTEMBl IO YCIOBUIO 3aJlayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DOyHKUNH U TPAPUKH

OnepupoBaTh  MOHATUSMU:  TNepuoanuYeckas  (YHKUIUS, [POMEXYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpeMyMa (YHKIHMHM, HauOoJblIee W
HauMEHbIIee 3HA4YeHHS (QYHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIMH, 3aJaHHON TpaUKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3aTEIbHOM, JIOTapudMHUYECKON |
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh UX Ha KOOPJAWHATHOM IUIOCKOCTU U
UCIIOJIb30BAaTh JJIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAWHATHON IUIOCKOCTH T'padUKH JTUHEHHBIX YPaBHCHHM
Y UCIOJIB30BATH UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Hcnons3oBath rpaduku (QyHKUMH JUIS HCCIEAOBAHUS MPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHbBIX TUCIUILINH.

Hayajia MaTeMaTH4e€CKOI0 aHAJIN3A

OnepupoBaTh MOHATUSAMH: HENPEpbIBHAS (QYHKIMS; TPOU3BOAHAS ()YHKIIHH,
MCITIOJIb30BaTh TEOMETPUICCKUN M (PU3UUECKUI CMBICIT TTPOU3BOTHOM ISl PEIICHHMSI
3a/1a4.

Haxoautb npou3BOAHbIE 3IEMEHTAPHBIX (PYHKIMH, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHHA.

Hcnonp30BaTh MPOU3BOIHYIO Ui HCCIEN0BaHUs (YHKIIMN HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSATh PE3yJbTaThl HCCIEI0BAHUS K TOCTPOCHUIO I'Pa(UKOB.



Hcnonp30BaTh NPOM3BOAHYIO Il HAXOXKICHUS HAWIIY4dlIEro pPELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-3KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MNOHATUAMM: [EpBOOOpa3Hass W  MHTErpajl; OHUMATH
reOMETPUYECKUI U (PU3UUECKUI CMBICI HHTErpasa.

Haxonute nepBooOpa3Hbie 3€MEHTAPHBIX (DYHKIMA; BHIYUCIATH MHTErPall
o ¢popmyine Hororona—JleiiOHura.
Pemrats npuknannHsie 3aqa4u, B TOM YUCJIE COIUAIBHO-3KOHOMHYECKOTO U
(pu3MUECKOro XapaxkTepa, CpeACTBaMHU.

I'eomerpus

OnepupoBaTh TOHATHUAMH: MWIMHAPUYECKAs TOBEPXHOCTh, O00pa3yroline
MUINHAPUYECKON  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKass  IOBEPXHOCTH,
o0OpazyroIue KOHUUEeCKON MOBEPXHOCTH, KOHYC; cheprudecKasi TOBEPXHOCTh.

Pacno3naBath Tena BpaiieHust (IWJIMHAP, KOHYC, cdepa u 1map).

OOBSACHITH CIOCOOBI TIOJTYYEHUS TEJT BPAIICHHUS.

KnaccudunmpoBath B3auMHOE pacIionokeHue chephl U INIOCKOCTH.

OnepupoBaTh MOHATHUSIMHU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEeHTa; IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJIOs, BHICOTA IIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Boruucnate  00BEMBI M IUIOIIAMM  TIOBEPXHOCTEH  Tel  BpalleHWs,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalICHUS.

BbIYucisaTh COOTHOIICHHUS MEXAY IUIOMIAASMU TOBEPXHOCTEH U 00BEMamMu
MOA00HBIX TEIL.

N306paxkate u3ydaemble (QUTYpbl OT PYKH M C MPUMEHEHHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BPIHOCHBIE) MIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPHPETHPOBATH H MNPeoOpa3oBbIBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax H
PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbIOnHATh JEUCTBUSL CJHOKEHHMSI BEKTOPOB, BBIUMTAHUS BEKTOPOB W
YMHOKEHHS BEKTOPA HA YUCIIO0, OOBIACHITH, KAKUMH CBOMCTBAMH OHU 00JIaIatO0T.

[IpuMeHsTh NpaBUIIO NapalieIenunea.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJ MEXIY



BEKTOpaMHU, CKaJIIPHOE IPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBIL.

HaxonuTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOMU3BEJEHUE, pPACKIAAbIBATh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTy reomerpuueckue (axkThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIAralinX HECKOIBKO IIarOB PEUIEHUS, €CIU YCIOBUS IPUMEHECHHUS
3a/laHbl B IBHOM (hopme.

Pemate mpocreiilue reoMeTpuuecKue 3ajladyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemate 3agauM Ha J[10Ka3aTENbCTBO MATEMATHYECKUX OTHOIICHUH W
HaX0XICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WIH airOpUTMaM, MPUMEHSS
M3BECTHBIC METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumensiTh  mpocTeilliie MNporpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMbI TP PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH TpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
KU3HM, pACIO3HABATH NPOABIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATE IONY4YEHHBIE 3HAHWSA HAa NPAKTHKE: aHAJIU3UPOBATh pEajbHBIC
CUTyallUd W NPHUMEHITh W3YyYCHHBIC IOHATHS B IPOLECCE IOUCKA PELICHUS
MaTeMaTUYeCKd CQHOPMYJIUPOBAHHON MpoOJIeMBbl, MOJEIUPOBATb pEAIbHBIC
CUTyallUH Ha A3BIKE T'E€OMETPHUH, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM I€OMETPUUECKHUX MOHATHI U TEOpeM, anmnapara ajireopsl; pemarb
IPAKTUYECKUE 3a]1a4H, CBA3AHHBIC C HAXO0XKICHUEM T€OMETPUYECKUX BEJINYMUH.

BeposAiTHOCTH U CTATHUCTUKA

CpaBHUBaTh  BEPOSITHOCTHM  3HAUYEHUH  CIOy4yalHOW  BEJMYHMHBI 10
pacIpeieNIEHUIO WM € IOMOIIBIO TUArPaMM.

OnepupoBaTh MOHATUEM MATEMATUYECKOTO OXKUIAAHUS; TPUBOAUTH IPUMEPHI,
KaK IMPUMEHSAECTCS MATEMATHYECKOE OKHUIAHWUE CIy4YalHOW BEJIMYMHBI HAXOIUTH
MAaTEMaTHYECKOE OXKUIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

Nmers mpencraBieHHEe O 3aKOHE OOJBIIMX YHUCEN.

NwmeTp npecraBiaeHne 0 HOPMaJIbBHOM PaCIIPEACICHUN.
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