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2.24. @enepajbHas padouyasi mnporpaMMa Mmoo yuyeOHOMY HpeaMeTy
«MaremaTtuka (yriry0JJéHHbINA YPOBEHb)

®denepanbHas paboyas mnporpaMma Mo YydeOHOMY mpenMery «MareMaTuka
(yrinyOnéHHbli ypoBeHb) (TpeameTHas oonacTh «MaTteMartnka U mHGOpMaTUKay) (1nanee
COOTBETCTBEHHO — IIporpamMmMa 1o MaTeMaTHKe, MaTeMaTHKa) BKIIOUAET MOSCHUTEILHYIO
3aMHCKy, COJIepP)KaHne O0yUCHHUS, TNIAHUPYEMBIE pPE3yJbTaThl OCBOCHHUS MPOTPaAMMBI IO
MaTeMaTHuKe, TeMaTHIeCKOE IIAaHUPOBAHHE.

[TosicHuTeIbHAS 3aMTMCKA OTPAXKAET OOIIME IEH U 3aa9d U3YICHUS MaTeMAaTHKH,
XapaKTEPUCTUKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3yYCHHIO OO0Y4aroIMMUCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakXe MOIXOAbl K OTOOpY CoaepKaHus,
K OIpEACIICHUIO TUIAaHUPYEMbIX pe3yJbTaTOB U K CTPYKTYpE TEMaTUYECKOIO
TUTAaHUPOBAHMUS.

Conepxanue OOydeHHUS PACKPBIBAET  COJEP)KATENbHbIE JIMHUH, KOTOpHIC
npeaiaraloTcs Juisl 00s3aTelIbHOTO M3Y4YEHUsl B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETro
oO1ero o6pa3oBaHMs.

[InanupyemMble pe3ylbTaTbl OCBOCHMSI MPOrPaMMbl MO MaTeMaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METallpeJMETHBIC PE3yJIbTaThl 3a BECh IMEPUOJl OOYUYEeHHs] Ha YPOBHE
cpemHero o0miero o0pa3oBaHus, a TaKXKe MPEAMETHBIC HOCTIKEHUS O00ydJaromerocs
3a KaXJIbIil TOJ] OOy4EHHS.

MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no mMaTteMaTuke yriyOJE€HHOTO YPOBHS /Ui OOYJarONIMXCsl HAa YPOBHE
cpeadero obmero oOpa3oBanus paspadorana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMCHHBIX MHPOBBIX  TpPeOOBaHUM, TMPEIBABISIEMBIX K  MaTEMaTHUYECKOMY
o0pa30BaHUIO, W TPAIUIUN pPOCCUHCKOrOo oOpa3oBaHus. Peanmuzammst mporpaMMbl
Mo  MaremMaTuke  oOecleurMBaeT  OBJAJACHHE  KJIIOYEBBIMH  KOMIIETEHIUSMU,
COCTABJISIIOIIIMMU  OCHOBY JIJIi  CaMOpPa3BUTHA U  HEMPEPHIBHOTO 0Opa3oBaHUA,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO W MTO3HABATEIIBHOTO PA3BUTHS JTUIHOCTH
o0yyJarommxcs.

B mporpamme 1mo maremaTuke YYTSHBI HACH U MOJ0KEeHUS «KOHIENIUY pa3BUTHS
MatemaTudeckoro obOpaszoBanusi B Poccuiickoit ®enepanumn». B cooTBeTcTBUM
C Ha3BaHUEM KOHIICTIIIMK MaTeMaTHIeCKOe 00pa3oBaHKE JOHKHO, B YaCTHOCTH, PEIIaTh
3aadqy oOecrieueHus: HeOOXOJUMOro CTpaHe 4uclia 00YydYaroIIuXcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JOCTAaTOYHA IS TMPOAOJDKCHHS OOpa3oBaHHUS IO Pa3IMYHBIM
HaIlpaBJICHUAM, BKJIIOYAs MPEIOJaBaHNEe MaTeMaTHKH, MaTEMaTHICCKHUE UCCISIOBAHMUS,
paboty B chepe mHPOPMAIMOHHBIX TEXHOJOTUH U JPYTUX, a Takke oOecreueHus
JUTSL K&KJ0TO 00YJaroIerocss BO3MOKHOCTH JOCTHKCHHSI MAaTEMATUIECKOM MOATOTOBKU
B COOTBETCTBMU C HEOOXOAMMBIM €My ypOBHEeM. VIMEHHO Ha pelieHue ITHX 3aaad
HalleJIeHa MpoTrpaMMa Mo MaTeMaTHKEe yTriayOJIEHHOTO YPOBHSL.

B snoxy nudposoit Tpanchopmaimu Bcex cdep UYEIOBEUECKOW ACSTEIHHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMCHHBIM UYEJOBEKOM 0€3 Xopomiei
MaTeMaTH4YeCKON MOATOTOBKU. DTO OOYCIOBJICHO TEM, YTO B HAIIM JHU PACTET YMCIIO
CIEIUAIBHOCTECH, CBS3aHHBIX C HEMOCPEACTBCHHBIM IPUMECHEHHEM MaTEeMAaTHKH:
u B chepe DKOHOMHKH, U B OM3HECE, W B TEXHOJIOTMYECKMX O00JIACTAX, W JaKe
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B TyMaHUTapHbIX cdepax. Takum oOpa3oM, Kpyr o0OyYaromuxcsi, IJs KOTOPBIX
MaTeMaThKa CTAaHOBHUTCS 3HAUMMbIM MpeaMEeToM, (yHIaMeHTOM oOpa30oBaHUs,
CYIIIECTBEHHO paciiupsercs. B Hero BXoasT He TOJIbKO 0Oydaroniuecs, IIaHUupYIOLue
3aHMMAThCS TBOPYECKOM M HCCIEAOBATENbCKOM paboToil B 00JaCTH MaTeMaTHKH,
nHopMaTHKH, (HU3UKH, SKOHOMHUKH U B JAPYTUX OOJACTIX, HO U TE, KOMY MAaTeMaTHKa
HY’KHA JUIsl ICTIONB30BaHMS B PO(eCcCUsixX, HE CBA3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTH MAaTE€MAaTUKU OOYCIIOBJIEHA TEM, YTO €€ MNpPEeAMETOM
ABJIIOTCS (DyHIAMEHTAIBHBIC CTPYKTYPhI HAIIIETO MHPA: MPOCTPAHCTBEHHBIC (DOPMBI U
KOJMYECTBEHHBIC  OTHOMICHWSA, (YHKIUOHAIBHBIC 3aBUCUMOCTH W  KaTETOpUU
HEOTPEICIEHHOCTH, OT MPOCTEUINX, YCBAMBAEMBIX B HEIMOCPEICTBEHHOM OIIBITE,
JI0 IOCTaTOYHO CJIOKHBIX, HEOOXOJUMBIX NIl PA3BUTHS HAYYHBIX U TEXHOJIOTMYECKUX
ujeil. be3 KOHKpEeTHhIX MaTeMaTUYECKUX 3HAHUM 3aTPyJHEHO MOHUMAaHUE MPUHIIUIIOB
YCTPOMCTBA M HMCIOJIb30BAHUSI COBPEMEHHOW TEXHHMKH, BOCIIPUATUE W MHTEPIIPETAIUs
pa3HOOOpa3HOW  COIMANbHOW, HIKOHOMHYECKOM, TMOJMUTUYECKOW  uH(pOpMaIH,
Manod(pdekTuBHa TOBCEIHEBHAs MpaKTUYECKas NeATeIbHOCTh. Bo MHOrumx cdepax
npodeccuoHanbHON AESITEILHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJIHATD PACUEThI, COCTABIISATh
QITOPUTMBI, TPUMEHATH (DOPMYIIBI, MPOBOJIUTH TEOMETPUUYECKHE U3MEpPEHUs U
MOCTPOCHUS, YUTaTh, 00pabaThIBaTh, HHTEPIIPETUPOBATH M MIPEACTABIATh HH(DOPMAITHTO
B BUJIC TAOJIHII, JUArpaMM U rpaduKoOB, TOHUMATh BEPOSATHOCTHBIA XapaKTep CIIydaiHbIX
COOBITU.

OmHOBpPEMEHHO ¢ pacmupeHueM chep MPUMEHEHUS MATEeMATHKH B COBPEMEHHOM
oOmiecTBe BcE OoJjiee BaXHBIM CTAHOBHUTCS MAaTEMAaTHYECKUH CTHIJIb MBITTUICHHS,
TIPOSIBISIFONITUICS B OMpPENeNEHHBIX YMCTBEHHBIX HaBBIKaX. B Tpoliecce HW3ydeHHS
MaTeMaTUKH B apceHaj] MPUEMOB W METOJOB MBIIUICHUS 4YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHIAYKIUS U ASAYKIIHs, 0000IIeHNEe U KOHKPETH3aIlUsl, aHAIIU3 U
CUHTE3, Kjaccu(UKaIus U cucreMarusaiusi, abcrparupoBanue u aHaiaorusi. OObeKThI
MaTEMaTUYECKUX YMO3AKIIOUCHHM, TpaBWiia MX KOHCTPYHPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKHUX  IOCTPOCHUM,  CHOCOOCTBYIOT  BBIpAaOOTKE  YMEHHUS
dbopmyIpoBaTh, 0OOCHOBBIBATh M JOKA3bIBaTh CYXKJICHHS, TeM CaMbiM (HOPMHUPYIOT
JOTUYECKUA CTWIL  MBINUICHUS. Bemaymas poiib  NPUHAMICKUT MaTEMaTHKE
B ()OPMHPOBAHUN AITOPUTMHYECKOW KOMIIOHEHTHI MBIIIJICHUS W BOCITUTAHUU YMEHUN
JEHCTBOBAaTh TI0 3aJlaHHBIM  aJlTOPUTMaM, COBEPIICHCTBOBATH HM3BECTHBIC M
KOHCTPYHpOBaTh HOBBIE. B mporiecce pemieHus 3amad — OCHOBBI JIJISI OpraHU3AINH
y4eOHOH JCSITCIBHOCTH Ha YpOKax MaTEeMaTUKH — pPa3BUBAIOTCSA TBOpUYECKas M
MPUKJIAHAS CTOPOHBI MBIIILICHUS.

OOyuenne maTeMaTUKe TaET BO3MOYKHOCTh Pa3BHUBATh y OOYYaOIIUXCS TOUYHYIO,
parMoHAIbHYI0O U MH(POPMATUBHYIO pPeYb, YMEHUE OTOMPATh HamWOoJiee MOIXOISIINE
S3BIKOBBIC, CUMBOJIMYECKUE, TPAPUUYECKUE CPEACTBA I BBIPAKCHUS CYXKICHUU WU
HATJISTHOTO UX MPEACTABICHHS.

HeoOxoaumMbiM KOMIOHEHTOM OOIIECH KyJbTypbl B COBPEMEHHOM TOJIKOBAHHH
SBJIIETCSI 00III€€ 3HAKOMCTBO C METOJIaMU TTO3HAHUS JEHCTBUTEILHOCTH, MIPEACTABICHHUE
O TMpeaMeTe W METOJIC MAaTeMATHKH, €r0 OTJIWYUSAX OT METOJOB ECTECTBEHHBIX W
IYMaHUTAPHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUS MaTeMaTUKU ISl pelleHUs
HAy4YHbIX U MPUKIATHBIX 33/1a4. Takum o0pazoM, MaTeMaTuyeckoe 00pa30BaHUe BHOCUT
CBOI BKJIaJ B GOpMHUPOBAaHUE OOILEH KYJIbTYphI UeJIOBEKA.
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N3yuenne MaremMaTwku CIOCOOCTBYET SCTETUYECKOMY BOCIUTAHHUIO YEIOBEKa,
MMOHMMAHUIO KpAacoTbl M W3SIIECTBA MATEMAaTHYECKUX PACCYKICHHM, BOCHPUSITHIO
reOMETPUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPUH.

[TpuoputeTHpIMU LIETISIME 00yueHus MatemaTrke B 10—11 kimaccax Ha yriry0iaéHHOM
YPOBHE MPOJIOJKAIOT OCTABATHCS:

dbopMHupOBaHUE IEHTPAIBHBIX MAaTEeMAaTHYECKUX TMOHATUN (YHUCIIO0, BEIWYWHA,
reoMeTpuyeckas (Qurypa, IepeMeHHas, BEpOSTHOCTh, (YHKIUSA, MPOU3BOIHAS,
UHTErpai), 00ecrneurnBarouX NPEeeMCTBEHHOCTh U IEPCIIEKTUBHOCTh MATEMATHYECKOTO
o0Opa3oBaHMs 00YYAIOITNXCS;

nojiBe/icHue OOydJaromuxcsi Ha JOCTYMHOM [UIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMATUKU U OKPY>KAIOLIET0 MUPA, TOHUMAHUIO MATEMATHKN KAK YaCTH
oO11Iel KyJIbTYphl YEJIOBEUECTBA;

pPa3BUTHE WHTEIUICKTYaIbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0O0yYaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHHI, KPUTHYHOCTH MBIIUICHHUS,
MHTEpeca K U3YYEHUIO MaTEMAaTHKH;

dbopmupoBaHrue (PYHKIIMOHATBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaTb MAaTEMaTUYECKHE ACHEKThl B PEANBbHBIX JKMU3HEHHBIX CHUTYaIUsX
U TOpU U3YYCHUU JPYrUX YYEOHBIX NPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEH, GOpPMYyJIUpPOBATH HX Ha S3bIKE MaTEMaTHUKW U CO3/aBaTh
MaTeMaTHYECKHE MOJICNIM, TPUMEHSATh OCBOEHHBIM  MaTEeMaTHUYECKUW  ammapar
JUIS pelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ]ad, MHTEPIPETUPOBATh U OILICHUBATH
MOJTyYEHHbIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mateMatuku B 10—11 kiaccax yrinyOiaéHHOTO
YpOBHS  SBISAIOTCS: «Yucna W BBIYMCHEHHS», «AnreOpa» («AnreOpanyeckue
BBIpAXKEHUS», «YPaBHEHHUS U HEpPaBEHCTBa»), «Hauama mMaremaTHyeckoro aHainza,
«T'eometpusi»  («['eomerpuueckue ¢Gurypsl W HUX CBOMcCTBa», «l3Mmepenue
r€OMETPUYECKUX BEIMYHMH»), «BepoATHOCTh U cTaTUCTUKa». JlaHHBIE JHHUU
pa3BUBAIOTCS MapaUIeNIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBUMCHUMO OJIHA OT APYIOM, a B TECHOM KOHTAKTE U B3auMoJercTBuu. Kpome 3toro,
UX OO0BEAMHSIET JIOTMYECKasl COCTAaBJISAIOIIAs, TPATUIIMOHHO MPHUCYIAs MaTEMaTHKE U
MPOHU3BIBAIONIAS BCE MaTEMAaTHUYECKHE KYpChl M COJIepXKaTelbHbIE JIMHUMU.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMU:
OINpeJiesieHre, aKCHoMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, MPHU3HAK, J10KAa3aTENbCTBO,
PaBHOCWJIbHBIC dbopmynupoBku,  ymeHue  ¢GopmyaupoBaTh ~ oOpaTHOE U
MPOTUBOMOJIO)KHOE  YTBEPXKIEHUE, TMPUBOJUTH MPUMEPbl U  KOHTPHPUMEPHI,
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UCIIOJIb30BaTh METOJ MaTeMaTUYeCKOM MHIYKLIUHU, MPOBOAUTH JOKa3aTEJIbHbIE
pacCyXAeHMs IIpU pPEIICHUH 3a7ad, OLEHUBAaTh JIOTUYECKYIO IPaBUIBHOCTH
pacCyXIeHMI» OTHOCUTCS KO BCEM y4eOHBIM Kypcam, a (POPMUPOBAHUE JIOTMUECKHUX
YMEHMM pacrpenensercs Mo BceM rojgaM oOyueHHUsi Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBaHMUs.

B cootBerctBun ¢ ®I'OC COO MaremaTuka SBISETCS 00s3aTENbHBIM MIPEAMETOM
Ha JaHHOM YypoBHE oOpa3zoBaHus. Hacrtosimelt mnporpamMmMoil Mo MaTeMaTHKE
npeaycMaTpUBaeTCsl M3ydeHHe ydeOHOoro mpeamera «MaremaTHKa» B paMKax TpEX
y4eOHBIX KypcOB: «Anredpa n Havyajla MaTeEMaTUYECKOro aHanu3a», «I'eomerpus»,
«BeposaTHOCTh M cTaTtucTrKa». GOPMUPOBAHHUE JIOTHYECKUX YMEHUH OCYIIECTBIISIETCS
Ha NPOTSDKEHHWU BCEX JIET OOy4YeHHs Ha YPOBHE CpeIHEro ooumiero oOpa3zoBaHMS,
a 2JIEMEHTHl JIOTMKU BKJIOYAIOTCS B COJEP)KAHHME BCEX HA3BAHHBIX BBINIE YYEOHBIX
KYPCOB.

OOmiee KOJMYECTBO YacOB, HANpPaBICHHbIX HA  M3yYE€HUE MATEMaTUKU
Ha yriyoseaHoM yposae — 544: B 10 knacce — 272 yaca (8 wacoB B Heneno), B 11 kmacce —
272 gaca (8 4acoB B HE/IEIIO).
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJJHET'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpaskaIaHCKOro BOCTIMTAHMA:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON TMO3UIIMK OOY4YaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUUCKOTO OOIIECTBA, MPEICTABICHUE O MAaTeMaTUYECKHUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP, SBJICHUH, IPOLIEAYP TPaKIaHCKOTO
obmiecTBa (BBIOOPHI, OIIPOCHI M APYTO€), YMEHHE B3aWMOJICHCTBOBATh C COITMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (QYHKIMSAMU U HA3HAUYCHUEM;

2) IaTPHOTHYECKOTO BOCITUTAHMS:

c(OPMHUPOBAHHOCTh POCCHUICKON TPaXJAHCKOW HMICHTUYHOCTH,  yBaKCHUS
K OpOUUIOMY M HACTOSIIEMY POCCUHCKOM MAaTEMAaTHKH, LIEHHOCTHOE OTHOILICHHE
K JIOCTHXKEHUSIM POCCHMCKHMX MATEMATUKOB U POCCHUHMCKOW MAaTEMaTHYECKOW IIKOJIbI,
WCIIOJIb30BAHUE OTHUX JIOCTHKCHHH B JPYrMX HayKax, TEXHOJOTusAx, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUUCKOTrO Hapoaa, CchHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, OSTUYECKOTO TOBEJCHUS, CBS3AHHOTO C MPAKTUYECKUM
MPUMECHEHUEM JOCTHUKEHUM HAyKH U JEATEIIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYAsA OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEUIeHUH, PacCyXIECHUU, BOCIPUUMUYUBOCTH
K MaTEMaTHUYECKUM aCIEeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyecKkoro BOCMUTAHUS:

c(hOPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEMATHUYECKUE 3HAHUS B WHTEpecax
3I0pOBOTO W 0Oe30macHoro oOpasa >KW3HHU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHWE, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATHM M OTHbIXa,
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peryssipHasi pu3nYecKasi aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE TIPU 3aHSATHSX
CIIOPTHBHO-03I0POBHTEILHOMN JICATEIBHOCTHIO;
6) TPyA0BOr0 BOCIIMTAHHA:

TOTOBHOCTh K TPYAY, OCO3HAHUE IICHHOCTH TPYIOTIOOHs, WHTEPEC K Pa3IUIHBIM
chepam MpoPecCHOHANBHON JEATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW u €
NPUIOKCHUSIMH, yYMEHHE COBEpIIATh OCO3HAHHBINM BHIOOp Oymymieir mpodeccuu u
peann30BbIBATh COOCTBEHHBIC JKM3HCHHBIC IUIAHBI, TOTOBHOCTh M CHOCOOHOCTH
K MaTeMaTU4YeCKOMY 00pa30BaHUIO M CaMOOOPA30BAHHIO HA TPOTSHKECHUH BCEH JKU3HH,
TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUM MPAKTHYECKUX 3a]1a4 MaTEMAaTUICCKON
HAIpaBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIMTAHUS:

C(OPMHUPOBAHHOCTD HKOJIOTUYECKON KyIbTYpPbI, IOHUMAaHNE BIHUSHUS COLUAIBHO-
HIKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COIUATILHON Cpe/bl, OCO3HAHNE
r700aNbHOTO  XapakTepa HKOJOTHYECKUX MpoOJieM, OpHEHTAalMs Ha IpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWW JUIS pelleHus 3ajad B O00JAacTH OKpYKAIOUIeH Cpelbl,
IUTAHUPOBAHKE TTOCTYIIKOB M OIICHKH MX BO3MOXKHBIX TTOCIIEACTBUN UIS OKpYXKAromien
cpenbl;

8) HeHHOCTH HAYYHOT' 0 TIO3HAHMA:

C(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIICCTBEHHOHN MPAKTUKH, TIOHMMAaHUE MAaTEeMAaTHYECKOW HAYKU Kak
cephl 4eT0BEYCCKON MEATEIFHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JIJISI Pa3BUTHS
[UBUJIN3AIIUN, OBIIQJICHUE SI3BIKOM MAaTeMaTHKH M MAaTEeMaTHYECKOW KyJbTypOou
KaKk CpEICTBOM TIO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISATH TPOCKTHYIO |
UCCIIEIOBATENLCKYIO IEATEIIbHOCTh MHIANBUAYAIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATHI

B pesynbpTare mzyueHuss MaTeMaTUKU Ha YPOBHE CpeHEro o0Iero oOpasoBaHUs
y oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHbIC YHUBEPCAIbHBIC YUCOHBIC
JEHUCTBUSI, KOMMYHUKATHBHBIC YHUBEpCAJIbHBIC YYECOHBIC ICUCTBUS, PETYJISITHBHBIC
YHUBEpCaIbHBIC YICOHBIC TCHCTBUSA, COBMECTHAS JACATEITHLHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3oBble JlornyecKue 1eMCTBUA:

BBISBIATH M XApPAKTEPU30BATH CYIIECTBEHHBIE TNPU3HAKM MaTEMaTUUYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATHUSIMH, (HOPMYJIUPOBATH OMPEICICHUS
MOHSATUM, YCTAaHABIWBAThH CYIICCTBEHHBIM MpHU3HAK KJIacCU(pUKAIMU, OCHOBAHUS
J71s1 0000IIEHUS U CPaBHEHUSI, KpUTEPUU TTPOBOJAMMOTO aHAJIN3a;

BOCIIPMHUMATh, HOPMYIHPOBATh U MPEOOPA30BHIBAThH CYKACHUS: YTBEPAUTEIHHBIC
U OTpUIIATEIbHbIE, UHUYHBIE, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H W IMPOTHUBOPCUMS
B (akrTax, MaHHBIX, HAOMIONECHUSX W YTBEPKACHHSIX, MpeIaraTb KPUTECPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

JIEJIATh BBIBOJIBI C HCTIIOJIb30BAHMEM 3aKOHOB JIOTUKH, IETYKTUBHBIX 1 HHIYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIOUCHUH 10 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSATENBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHHUMN
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(mpsiMble W OT TPOTHBHOTO), BBICTPAaWBaTh APTyMEHTAIUIO, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)K/ICHHUS U BBIBOIBL;

BBIOMpaTh Cioco0 penieHus y4eOHO# 3amaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelIeHus, BRIOMpATh HanboJee MOIXOIANINA C YIETOM CaMOCTOSITEIHO BBIICTICHHBIX
KPUTEPHUEB).

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

UCIIONb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUN HHCTPYMEHT TO3HaHUS,
(GopMyIupOBaTh BOMPOCH], (PUKCHPYIOIINE MPOTHUBOpEUHE, MpoOIeMy, YCTaHABINBATh
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHHUE;

MPOBOANTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEIOBAHNE
M0 YCTaHOBIICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBeKTa, sBIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSTENbHO (OPMYIHPOBATh OOOOIIEHUST W BBIBOJABI IO pPE3yJbTaTam
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OLIEHUBATH JIOCTOBEPHOCTh IMOIYYEHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIJABUTATH
MPEATNOJIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanmueii:

BBISBIIATH JIe(OUIATH HH(GOPMAITUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETAa Ha BOIIPOC
U JIJIS1 PEILICHUS 3a1a49u;

BBIOMpPATh WH(POPMAIMI0O W3 HWCTOYHUKOB PA3IUYHBIX THIIOB, aHAJU3UPOBATh,
CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH MHGOPMAIMIO PA3IMYHBIX BUAOB U (HopMm
MIPEICTaBICHNUS;

CTPYKTYpPUpPOBaTh HH(POPMAIIUIO, TPEJACTaBIATh €€ B paslIuyHbIX (opmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HAJEKHOCTh MH(GOPMAIIMHU IO CaMOCTOSITENIBHO C(POPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUSA:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYXICHHUSI B COOTBETCTBUM C YCJIOBHSIMHU
U TIEJISIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX H
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PEIICHUS 3aJ1adyd, KOMMEHTHPOBATH
MOJTYYCHHBIA PE3YJIbTAT;

B XO0/€ OOCYXIEHHsS 3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYKIAEMOW TEMBI,
poOJIeMBI, pelraeMol 3aJlady, BBICKA3bIBATh WJCH, HAIICJIICHHBIC HA IOUCK PEIICHHS,
COMOCTAaBIIATh CBOM CYXICHUS C CYXICHUSIMU JAPYTMX YYaCTHHUKOB JIMAJIOra,
OOHapy>KHBaTh pa3Indue M CXOJCTBO TMO3UIINNA, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HOTJIacusl, CBOU BO3PAKEHUS,

MPEACTABIATh PE3YyJbTAaThl PEIICHUS 3a7a4d, SKCIEPUMEHTa, WCCICIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BHIOWpPATh (opMaT BBICTYIUICHUS C YYETOM 3aja4
NPE3eHTALUU U OCOOCHHOCTEN ayAUTOPUH.

PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:
COCTABJISITH IIJIaH, AJITOPUTM PEIISHHUS 3a/1a4i, BEIOUPATH CIIOCO0 PEIICHUS ¢ yUETOM
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UMEIOIIUXCS PECypCcoB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4ETOM HOBOM MH(POPMAIIUU.
CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU IO3HABATENLHON pedIeKCUU KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUH M MBICIUTEIBHBIX MPOLECCOB, HX pPE3yJbTaTOB, BIJAJIETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJI MpoIecca M pe3yJbTaTa PEIICHUs MaTeMaTUYeCKON
3aJ1a4u;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PELICHUM 3a7ayH,
BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE pE3yJbTaTa MU U YCIOBHUSIM, OOBSICHATH NMPUUMHBI
JOCTHKEHUS WK HEAOCTUKEHUS PE3yIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OILICHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEJILHOCTD:

MMOHUMATh U UCIIOIb30BaTh TPEUMYILECTBA KOMAaHIHON U UHANBUIYAJIbHON pabOThI
IIpu PpCUICHHUHA y‘-Ie6HBIX 3aga4, IIPUHHUMATb LCJIb COBMCCTHOﬁ ACATCIIBHOCTU,
IUNIAaHUPOBATL OpPraHU3alnuIo COBMGCTHOﬁ pa6OTI>I, pacnnpcaciite  BHUABL pa60T,
A0T0OBapHUBATLCA, O6CY)KI[3TB ImpoueccCc MU pce3yiabTarT pa6OTI>I, O606I_HaTI> MHCHUNA
HCCKOJIBKHUX J]IOI[Gﬁ;

y4acTBOBaTh B TpyNmoBbX ¢opmax padboTel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIE ITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI M KOOPJAUHUPOBATH CBOU
JEUCTBUS C APYTUMHU WICHAMHU KOMaH/Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIIMIA
MPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTrHble pe3yJabTaTbl OCBOCHHUS (enepanbHO paboueid  IPOrpaMmbl
0 MaTeMaTUKe MPEJCTaBJICHbI MO rojamM OOydeHHs B paMKax OTAEIbHBIX y4eOHBIX
KYPCOB B COOTBETCTBYIOLIUX pa3aeiax HACTOALIEH IPOrpaMMBI.
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJBHASA 3AIIUMCKA

VY4ebnblll kKypc «Anrebpa U Havajna MaTEMaTUYECKOTO aHAIM3a» SIBISIETCS OJTHUM
u3 HauOosiee 3HAYMMBIX B IMpOrpaMMe CpeAHero oOIero oopa3oBaHUs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH O0€CIeUrnBACT MHCTPYMEHTAIbHYIO 0a3y isi M3y4yeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (HOPMHUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHHE OOYYaIOIIMXCSl HAa YpPOBHE, HEOOXOJUMOM JJisi OCBOCHUS
nH()OpPMATHKH, OOIIECTBO3ZHAHUS, WCTOPHH, CJIOBECHOCTH U JPYTUX JHACIUTLIINH.
B pamkax paHHoOro ydeOHOro Kypca OOydaromiuecs OBJAJCBAIOT YHUBEPCATbHBIM
S3BIKOM  COBPEMEHHOW  HAyKd, KOTOpas (QOpMyIHpyeT CBOM  JIOCTHIKCHHS
B MaTeMaTU4yecKou opme.

VY4eOHbIl Kypce aireOphbl U Hauajd MaTeMaTUYeCKOro aHaJIN3a 3aKiaJblBaeT OCHOBY
JUISL  YCIICIIHOTO OBJAQJCHUS 3aKkoHaMH (U3UKHA, XUMUHU, OHOJOTHUU, TMOHUMAHUS
OCHOBHBIX TEHJICHIIMN Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM >KM3HHU, IO3BOJISIET
OPUEHTUPOBATLCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIOJIb30BaTh WX I JalbHEHIIero oOpa3oBaHuss W B IOBCEIHEBHOU
*u3HM. B TO ke  Bpems  oBiajgeHuWe  aOCTPaKTHBIMHM U JIOTUYECKHU
CTPOTUMHU KOHCTPYKIMSMHU aireOpbl 1 MaTEMaTUYECKOrO aHajiu3a pa3BUBAET YMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH MCTUHHOCTH, JOKAa3bIBATh YTBEPKICHUS
C TIOMOINBID WHAYKIIMA W pPacCyXAaTh IACAYKTHBHO, HCIOJb30BaTh OOOOIICHHE U
KOHKpETHU3alioo, al0CcTparupoBaHWe W aHalorvio, (HOPMUPYET  KpPEaTUBHOE
U KPUTHYECKOE MBIIIJICHUE.

B xoze u3ydenust yaeOHOro Kypca « Anredpa v Hauajga MaTeMaTUUYE€CKOTO aHATTU3ay
oOyJarommecs MOJIy9ar0T HOBBIN OIBIT PEIICHHS MPUKIIATHBIX 3374, CAMOCTOSTEILHOTO
MOCTPOCHUSI MAaTEeMAaTHYEeCKUX MOJIEJICH pealbHbIX CHUTYyalllii, HWHTEPIpeTalun
MOJIYYCHHBIX PEIICHUM, 3HAKOMSITCS ¢ TIPUMEPaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH
B MIPUPOJIC, HAYKE U UCKYCCTBE, C BBHIJAIONUMHUCS MAaTEMAaTUHYECKUMU OTKPBITHUSIMU U UX
aBTOPAMH.

VY4eOHnbIit Kypc 00J1a1aeT 3HAYUTEILHBIM BOCIIUTATEILHBIM MTOTEHITHAIIOM, KOTOPBIN
peanu3yeTrcss Kak dYepe3 Y4yeOHBIM MaTepual, CHOCOOCTBYIONUN (HOPMUPOBAHHUIO
HAyYHOTO MUPOBO33PEHUS, TaK U Yepe3 crennuuky yueOHoM AessTeIbHOCTH, TpeOyIome
MIPOJIOJDKATEILHON KOHIICHTPAIIMK BHUMAHHUS, CAaMOCTOSITEIBHOCTH, aKKypaTHOCTH M
OTBETCTBEHHOCTH 3a TIOJyYCHHBIN Pe3yJIbTaT.

B ocHoBe MeTonuku oOydeHHs ajreOpe M HavajaM MaTeMaTH4YeCKOro aHalu3a
JICKUT EATCITbHOCTHBIA MMPUHITUATT 00yUYCHUS.

B crpykType ydebHOro kypca «Anredpa M Havajla MaTeMaTHYECKOTO aHaIH3a»
BBIJICJICHBI CJICAYIOINIHNE COACPIKATEIHHO-METOIMUECKUE IMHUM: «HHCIIa M BBIYUCIICHUSD,
«Dynkun u rpapukn», «YpaBHEHHs W HepaBeHCTBa», «Hawama mareMaTHdeckoro
aHanm3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COIEPKATEIHHO-METOINYECKUC
JMHUY U3y4YalOTCs HAa MPOTSHKEHUU ABYX JIET OOyYEeHHS Ha yPOBHE CPEIHEro oOIero
oOpa3oBaHUsl, €CTECTBEHHO JOIMOIHSS IPYT pyra U MOCTEIICHHO HACHIIIAsCh HOBBIMU
TeMaM# W pasznenaMu. J[aHHBINH y4eOHBIA KypC SBISETCS WHTETPATUBHBIM, TTOCKOJIBKY
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o0BbEeNNHAET B ce0€ COJIEpKaHNE HECKOJIbKMX MAaTEMaTHUUECKUX IUCLUIUIMH, TAKUX KaK
anreOpa, TPUTOHOMETPHS], MATEMaTHUECKUIN aHAJIN3, TEOPUSI MHOXKECTB, MaTEMaTUUYECKast
joruka u apyrue. Ilo Mepe Toro kak o0yyaroniyecst OBiIaieBalOT BCE Oosiee MIMPOKUM
MaTeMaTUYECKUM  almapaToM, Yy HHUX  I[OCJIENOBaTeNbHO  (opMHUpYETCs U
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYI0 MOJENb PEAJbHOW CUTYaLHH,
NPUMEHATh 3HAHHWS, MOJYYCHHbIE MpPU H3YYEHUU Y4YE€OHOro Kypca, I pPELICHUS
CaMOCTOATENBHO  C(HOPMYJMPOBAHHOM  MaTEMaTHYECKOM  3aJaud, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxarenpHO-MeTOAUYECKass JIMHUAA «YUucina W BBIYMCICHHS) 3aBEpLIACT
dbopMUpOBaHHE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHUCEN, KOTOpPOE OBLIO
HA4YaToO Ha ypOBHE OCHOBHOro oOmiero ooOpaszoBanus. Ha ypoBHe cpenHero oOiero
oOpa3oBaHusl 0co00e BHUMaHHUE yzensercs (POpMHPOBAHHIO HABBIKOB PallMOHAIBHBIX
BBIUMCJICHUM, BKIJIIOYAIONIMX B ce0s MCIOJIb30BAHUE PA3IUYHBIX (OPM 3aIllMCH YHUCIA,
YMEHHME JeNlaTh TNPUKUIKY, BBIIOJHATh NPUOJMKEHHBIE BBIYMCICHUS, OLICHUBATh
YHCJIOBBIE BBIPAXKEHUS, paboTaTh C MAaTeMAaTHUYECKUMHU KOHCTAHTaMHU. 3HAaKOMbIE
O0y4arolMMCsl MHOXECTBA HATYPaJIbHBIX, LIENbIX, PAMOHAIBHBIX U JIEHCTBUTEIIBHBIX
YUCEJI AOTMOIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX YMCel. B KaXKJI0M M3 3THX MHOKECTB
paccMaTpHUBAIOTCS CBOWCTBEHHbIE €My CHEIU(PUUYECKUE 3a/1aud U ONEpaluu: JEICHHUE
HaleJ0, ONEPUPOBAHME OCTATKAMM HA MHOXKECTBE LEJBIX YHCEN, 0COObIE CBOMCTBA
pPalMOHAIIBHBIX W HWPPALMOHAIBHBIX YHCEN, apU(PMETHUYECKUE Olepaluu, a TaKKe
U3BJICUEHUE KOPHS HATypajbHOM CTENEHHM Ha MHOMXECTBE KOMIUIEKCHBIX YHCElL.
brnaronapss mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJNb3yeMbIX 4YHUCET U
3HAKOMCTBY C BO3MOXXHOCTSMHM WX MPUMEHEHHUs I PEIICHUsS pPa3IudHbIX 3a1ay
dopMupyeTcsi NpeACTaBICHUE O E€IUHCTBE MaTeMaTHUKHM Kak Hayku U €€ poiiu
B TOCTPOEHUM MOJENEH peaJbHOI0 MHpa, HIMPOKO HCHOJIB3YIOTCS 0000IIeHHE U
KOHKpETH3aLusl.

JIunust «YpaBHEHUS M HEPABEHCTBAY PEATU3YETCs Ha MPOTSHKEHUU BCEro 00yUYEeHHUS
Ha ypOBHE CpelHEero ob1miero oopa3oBaHus, MOCKOIbKY B KaxJ10M paszzaeine [Iporpammbl
IPEeIyCMOTPEHO pElIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAMHU PEIICHHUS PALMOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JOrapu(PMUYECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB U
CUCTEM, a TaKXkKe 3aJady, coaepkaumx napaMmerpbl. [lonmydeHHbIE yMEHHS LIMPOKO
UCITIOJIB3YIOTCSl TIPU UCCIEAOBAaHUM (PYHKIUMH C MOMOIIBIO IPOU3BOIHOM, MPU PEILICHUN
NPUKIAJAHBIX 337a4 U 33/7a4 Ha HAXOXKICHUE HAMOOJBIIMX W HAMMEHBIINX 3HAYCHUU
byukiuu. JlanHas cojeprkaTefibHasl JUHUS BKJIIOYaeT B cels Takxke (opMupoBaHue
YMEHUN BBINOJHATH pacuy€Tel 1Mo QopMmyliaM, MpeoOpa3oBaHUsl palMOHAIbHBIX,
UPPALMOHATIbHBIX M TPUTOHOMETPHUUECKHUX BBIPAXKECHHM, a TaKKe BbIPAXKCHHH,
colepKalMx cTeneHd u Jjorapudmsl. brnarogaps wusyudenuio anreOpanueckoro
MaTepuaga MPOUCXOAUT JalbHEWIee Pa3BUTHE AITOPUTMHUUYECKOTO U aOCTPAKTHOTO
MBILUICHUSI 00yYarommxcs, GOpMUPYIOTCS HABBIKU JE€AYKTUBHBIX PACCYKIECHUMN, paOOThI
C CUMBOJIbHBIMU (pOpMaMHU, MPeICTaBICHHUS 3aKOHOMEPHOCTEN U 3aBUCHMOCTEN B BUJIE
paBeHCTB U HepaBeHCTB. AunreOpa mnpemnaraeT 3()QEKTUBHBIE HWHCTPYMEHTHI
JUISL pELIEHUs] PAKTUYECKUX U €CTECTBEHHO-HAaYUHBIX 3a/1a4, HAIJISIAHO IEMOHCTPUPYET
CBOM BO3MOYKHOCTH KakK sI3bIKa HAYKH.

CopepxarenpHo-MeToAnYecKass JMHUA  «DyHKIMM U IpauKuW»  TECHO
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NEeperuieTaeTcs ¢ APYruMHU JIMHUAMH Y4E€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  MOCIENOBATENIBHOCTh  M3Y4YEHHs  marTepuana. l3yueHue  CTENEeHHOH,
MOKa3aTeJIbHOM, JIorapuMUUYECKOl U TPUTOHOMETPUUYECKUX (YHKIUM, UX CBOMCTB U
rpauKoB, HCHONIB30BaHME (YHKIMN [ pelIeHUs 3aJad M3 JAPYruX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBS3aHO KaK ¢ MATEMAaTUYECKUM aHAIU30M, TaK U
C pElICHHEM YpaBHEHHM W HepaBeHCTB. [Ipu 3TOM Oosiblllo€ BHUMAaHHE YJIEISAETCA
(GbOpMUPOBAHHIO YMEHHUS BBIpaXaTh (OpMyJIaMU 3aBUCUMOCTH MEXKIY Ppa3TuYHBIMU
BEJIMYMHAMH, WCCIIEIOBATh MOJIydeHHbIe (YHKIUH, CTPOUTHh UX rpaduku. Martepuan
ATOM COEPIKATEIBHON JIMHUM HALEJIEH HA PA3BUTHE YMEHHUM U HABBIKOB, ITO3BOJIIOIINX
BBIpaXXaTh 3aBUCUMOCTH MEXIy BEIMYMHAMU B Pa3IudYHON (dopMe: aHAIUTUUYECKOH,
rpaduueckoii u cinoBecHoU. Ero nsyuenue cnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOLIEHUI0O M  KOHKpPETH3allud, HCIOJIb30BAaHUIO
aQHAJIOT U .

ConepxarenpHass JmHUA «Havana MareMaTWyeckoro aHauvsa» IO3BOJIAET
CYILIECTBEHHO pAaCIIMPUTh KPyTI KaK MaTeMaTHYeCKUX, TaK W NPUKIAJHBIX 33]ad,
JOCTYNHBIX O0YYaIOLUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpaduKu
CJIOKHBIX (DYHKIMH, ONPEAENATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUE€HNUS, BBIUUCIIATD
wiomwaan GUryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHHs mpoueccoB. [JanHas
COJZIEpIKATENIbHAS JTUHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH ITIOCTPOEHUS MATEMATHUECKUX
MOJENEN pEaNbHbIX CUTyallud, I[O3BOJSIET HAXOAUTh HAWIy4yllee pEUICHUe
B NPUKJIAJHBIX, B TOM 4YHCIE COLMAIbHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBAMHM MAaTeMaTHYECKOTO aHajau3a CIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOTO,
(GOpMaNIbHO-JIOTUYECKOTO ¥ KPEAaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKW B HAyKe, TEXHUKE MU HMCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCA PE3yJibTaTaX, MOJYYEHHBIX B XOJI€ PAa3BUTHUS
MaTeMaTHKHU KaK HayKu, 1 00 X aBTOpax.

CopepxarenpbHO-MeTOINYECKasl JTMHUA «MHOXECTBA U JIOTUKa» BKIIOYAET B ceOs
AJIEMEHTBI TEOPUH MHOXKECTB M MATEMATUYECKOU JIOTUKHU. TE€OpEeTUKO-MHOKECTBEHHBIE
IIPEICTABICHNS] MPOHU3BIBAIOT BECh KypC IIKOJBbHOM MaTEMaTUKH M IPEJIararT
HanOoJiee YHUBEPCAIbHBINA $3bIK, OOBENUHSIIOUIMI BCE pa3fesibl MaTEeMaTUKH U €€
MPUJIOKEHH, OHU CBS3BIBAIOT PA3HbIE MATEMATHUECKHUE TUCUUIUIMHBI U UX MPUIIOKEHUS
B enuHoe uernoe. [loaToMy BaXHO JaTh BO3MOXKHOCTh OOYyYarolleMycsi MOHHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOW MaTEeMaTUKU U MCIOJb30BaTh €ro
JUTSL BBIPQXXEHUsI CBOUX MbICIEH. J[pyruM BakKHBIM MPU3HAKOM MAaTeMaTHKU KaK HayKu
cleayeT NpU3HATh CBOMCTBEHHYIO €W CTpOrocTh OOOCHOBAaHUA U  CIIEIOBAaHUE
ONpENEIEHHBIM TPaBUJIaM ITOCTPOCHUS JOKAa3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTAMH
MaTEeMaTHYeCKOM JIOTUKA  CIOCOOCTBYET Pa3BUTUIO  JIOTMUECKOTO  MBIIUICHUS
oOyJaroluxcs, MO3BOJSIET UM CTPOUTH CBOU PACCYXJACHHUS HAa OCHOBE JIOTMUYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yueOHOM Kypce «Anredpa u Hayana MaTeMaTUYECKOro aHalu3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTH4YE€CKOTO0 MOJEIMPOBAHUSA, KOTOpBhIE TPHU3BAHBI CIOCOOCTBOBATH
(GOpMUPOBAHNIO HABBIKOB MOCTPOEHUS MOJEJEH peajbHBbIX CUTyallui, MCCIEIOBAHUS
ATUX MoOJeNied C TOMONIbI0 anmapara aiareOpbl W MaTeMaTU4YeCKOro aHalu3a,
MHTEPIIPETAlNN TOJYYECHHBIX pPE3yNbTaTOB. TakKue 3aJaHusl BIUICTEHbl B KayKIbIi
U3 pa3lesioB NPOrpaMMbl, MOCKOJIbKY BECh MaTephall Y4yeOHOro Kypca IIHPOKO
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UCIIONIB3YETCSl NIl pelleHUs TMPUKIAIHBIX 3adad. l[lpu  pemeHuM peanbHBIX
MPaKTUYECKUX 3a7a4 OOy4YaronIrecs: pa3BUBAIOT HAOIMIOAATEIbHOCTh, YMEHHUE HAaXOUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIOJNB30BaTh AaHAIOTHIO, 0000maTh U
KOHKpPETU3UPOBATh Mpobsiemy. JlesTenbHOCTh MO0 (POPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKJIAIHBIX 33/1ad OPTaHU3YeTCS B TPOIECCe M3YUYEHHUsS BCEX TEM y4eOHOTO Kypca
«Anredpa 1 Havaja MaTEMaTUYECKOTO aHATTU3a.

Ha m3yuenue ydueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHUYECKOTO aHaIU3a»
orBogutTcs 272 yaca: B 10 kmacce — 136 gacoB (4 uaca B Heaento), B 11 kiacce —
136 gacoB (4 yaca B He/IEIIO).

COAEPKAHUE OBYYEHUA
10 KJIACC
Yucaa v BbIYUCTICHUS

Panonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOU, TMPOIICHTHI,
OeckoHeuHbIe Tiepuonyeckue apoou. [Ipumenenne npobeii U MPOIEHTOB ISl PEIICHUs
MIPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HMU.

JlelicTBuTeNnbHBIE  Yucla.  PanuoHalbHBIE W UPPAUMOHAIBHBIE  YHUCITIA.
Apudmernueckue onepaunuy ¢ ASHCTBUTENbHBIMHU YHCIaMHA. MOyJb 1€HCTBUTEIBHOTO
yucia v ero cBoiictra. [IpubnuxEHHbIe BEIYUCICHUS, TPaBUila OKPYTIICHUS, MPUKUIKA U
OIICHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenb ¢ nensIM mokazareneMm. buanom Herotona. Mcnosp3oBanue MOaXoasInen
dbopMbI  3amuCU  JEHCTBUTEIBHBIX YMCEN JIS PEIICHUS MPaKTUYECKUX 3ajad |
MPEICTABICHUS JAHHbIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTETNIEHU U €T0 CBOWCTBA.

Crenenb ¢ paluuMOHalbHBIM IIOKa3aTelleM U €€  CBOICTBA, CTENEHb
C JCUCTBUTEIIBHBIM IMOKA3aTEIIEM.

Jlorapudm wuymcma. CpoiictBa norapudma. JleciTuuHbIE U  HATypaJbHbBIE
JorapupMsl.

CuHyc, KOCHUHYC, TaHI€HC, KOTAaHI'€HC YHCJIOBOTO apryMEHTa. ApKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YHUCJIIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxxnecTBa U TOXKJIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHMUSI.
PaBHOCHIIBHBIE YpaBHEHMSI M  YpPaBHEHMS-CIEACTBUA. HepaBEeHCTBO, pellieHue
HEpPABEHCTRA.

OcCHOBHBIE METOBI PEIICHUS MLENbIX U APOOHO-PAIMOHAIBHBIX YpPAaBHEHUU W
HEPaBEHCTB. MHOTOWIECHBI OT OJJHOW EPEMEHHOM. /[eJieHre MHOTO4YJIeHa HA MHOTOYJIEH
c ocratkoM. Teopema be3y. MuorowieHnsl ¢ nensiMu koddduimentamu. Teopema
Buera.

[TpeoOpazoBanHus YUCITOBBIX BRIPAKEHUH, COJEPKAIUX CTETICHN U KOPHH.

Nppaunonansubie ypaBHeHHs. OCHOBHBIE METOJIbI PEIICHUS HpPpallMOHATbHBIX
YPaBHEHUM.

[TokazarenbHbie ypaBHEHHS. (OCHOBHBIE METOJbl PEILICHUS] MOKa3aTeIbHBIX
YPaBHCHUU.

[IpeoOpazoBaHue BEIPAKEHUI, COJIEPKAIINX JTOTapUPMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOJbI PEIICHUS JIOrapuPMUUECKuX
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YPaBHCHUU.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIpAKEHUN. PellleHne TpUroHoMETpUYECKUX YPaBHEHUIA.

Pemenne cucreM nuHENHBIX ypaBHEHUN. MaTpuiia CUCTEMBI IMHEUHBIX YPABHEHUN.
Onpenenutens MaTPUIbl 2X2, €ro reOMETPUUYECKUI CMBICT U CBOWCTBA, BHIYMCIICHUE
€ro 3HA4YCHUs, IPUMECHEHUE ONPEACINUTENA Ul PELIEHUs CHUCTEMBI JIMHEHHBIX
ypaBHEHUM. Pelienne npukIIagHbiX 3a/1a4 ¢ MIOMOIIBK CUCTEMbI JJUHEUHBIX YPABHCHUM.
HccenenoBanre NoCTPOSHHONW MOJENH C IIOMOIIBIO MAaTPULL U OIIPEACIIUTENEHN.

IlocTpoeHne MaTEeMaTHYECKUX MOJEIEH pEAJbHOW CUTyalud C IOMOUIBIO
YPAaBHEHUM W HEPaBEHCTB. lIpuMeHeHHWEe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ1a4 U 33/1a4 U3 Pa3IuvHbIX 00JIacTeil HayKu U peaabHOM KU3HH.
DyHKUMH U TPaPUKH

OyHkius, cnocodbl 3amaHuss  GyHKIUMU. B3aumHO oOpaTHbie  (YHKIHUU.
Kommnozunms pyukiuit. ['paduk dyHkuuu. InemeHtapHbie mpeodpa3zoBaHus rpadukoB
byHKIHHA.

OO6nacth omnpejeneHuss U MHOXKECTBO 3HaueHUd QyHkiuuu. Hymmu dyHKUIuu.
[IpomexxyTku 3HakomocTtossHCTBA. UETHble u Heu€TtHble (yHkImu. [lepumonnueckue
byukuun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIMU. MakCUMyMbl U MUHUMYMbI ()yHKIIHH.
HauGounbiee 1 HauMeHbLIee 3Ha4yeHus1 PYHKIMKU HAa IPOMEXKYTKE.

Jlunelinasi, KBaApaTHU4Has W JPOOHO-IMHEHHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast (yHKUMS C HaTypajlbHbIM M LENbIM Toka3zareneM. EE cBoiicTBa u
rpaduk. CpoiicTBa u rpaduk KOpHsS N-0il cTeneHW Kak (yHKIMHU OOpaTHOM CTENeHU
C HATypaJIbHBIM MOKA3aTEJEM.

[TokazatenpHast u Jorapudpmuyeckas (QYHKIHH, WX CBOHCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB PYHKIUHN 1J1s1 PEIICHUS YPaBHEHUH.

TpuroHomerpuyeckass OKpYKHOCTb, OTIPEIEIICHIE TPUTOHOMETPUUECKUX (PYHKITUH
YUCIIOBOTO apTyYMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B PEAbHBIX Tpolieccax U siBICHUsX. ['paduku
pEaIbHBIX 3aBUCUMOCTEMN.

Hauyaja MmaTeMaTH4eCKOro aHaJIm3a

ITocimenoBaTeIbHOCTH,  CIIOCOOBI  3aJaHMs  IOCJEIOBaTEIbHOCTEH. MeTox
MAaTeMaTHYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHUYCHHBIC IOCIEA0BATEIBHOCTH.
Hctopusi BO3HMKHOBEHHS MAaTEMaTUYECKOIO aHaliM3a KaK aHajlnm3a OECKOHEYHO
MaJbIX.

Apudmernueckass M TeOMETpUYECKasl Mporpeccuu. beckoHeyHo yObIBaroas
reomerpuyeckass mporpeccusi. Cymma OeCKOHEYHO yOBbIBalOIel reoMeTpuiecKon
Mporpeccuu. JIMHEWHBIM W 3KCHOHEHUHAIBHBIA pocT. Yucno e. @opmyia CIOXKHBIX
npo1eHTOB. Mcrnonp30BaHre MPOrPECCUU AJIsSl PEIICHHS] pealbHBIX 3a7a4 MPUKIIATHOTO
xapakrepa.

HenpepsiBabie QyHKIMM 1 ux cBoicTBa. Touku pa3peiBa. ACUMNOTOTHI TpadUKOB
¢ynkuii. CBolicTBa (YHKIMII HENpEephIBHBIX Ha OTpe3ke. MeToa HHTEpBajoB
JUTsl pelieHust HepaBeHCTB. [IpumMeHeHne cBOMCTB HEMPEePhIBHBIX (DYHKIIMM JIJIs1 peleHus
3a1ad.

[lepBas u BTOpas mnpousBoAHble (yHKIMH. OnpeneneHue, reoOMETPUUYECKUd U
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(bu3MYecKuil CMBICI IPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIIHH.
[IpousBoanbie sneMeHTapHbIX (yHKIMA. [Ipon3BogHAs CyMMBI, MpPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIINH (HYyHKIIUMA.
MHo:xecTBa U JIOTHKA
MHOXecTBO, Olepaluy HajJ MHOXECTBAaMU U MX CBOICTBA. Jluarpammsl Diinepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO anmnapara JJisi ONKUCAHUs PEaIbHBIX
MPOIIECCOB U SIBJICHUI, IPU PEIICHUH 3a]1a4 U3 IPYTUX YYEOHBIX MIPEAMETOB.
Onpenenenue, TeopeMa, CBOWCTBO MaTEeMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0KAa3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KJIACC
Yucaa v BbIYUCTICHUS

Harypanbublie u uensie yucna. [[pumeHeHne NpU3HAKOB JAEIUMOCTH LEIbIX YUCEN,
HauOobIMi 001mmit nenurtens (nanee — HOJl) u HaumeHnsbiee o01iee kpaTHoe (anee —
HOK), ocratkoB mo mopymto, anroput™Ma EBkimaa juis pelieHus 3a1ad B IIEJIbIX
qyuciax.

Kowmrmnekcuble uncna. AnreOpandeckas U TPUTOHOMETpHUUecKass (OpMBI 3amucH
KOMIUIEKCHOTO 4Hclia. Apu(pMETHUUECKHUE OIepalud C KOMIUIEKCHBIMUA YHCIIaMH.
N3o0pakeHne KOMILIEKCHBIX YMCesl Ha KoopauHaTHOU miockoctu. @opmyna Myaspa.
Kopau Nn-oil cTeneHu M3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEN
TSl perieHus PU3NUECKUX U TEOMETPUUECKUX 3a/1ad.

YpaBHeHHS U HEPABEHCTBA

CucreMa U COBOKYMHOCTh YpaBHEHUW U HEPaBEHCTB. PaBHOCHIIBLHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YpaBHEHUU c [IOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCKuX HEPaBEHCTB.

OcCHOBHBIE METOJIBI PEIICHUS TTOKA3aTENbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPALIMOHATbHBIX HEPABEHCTB.

OcCHOBHBIE METOABl PEIIEHUSI CUCTEM M COBOKYMHOCTEN palMOHAJIBHBIX,
UPpALMOHATBHBIX, TOKA3AaTEIbHBIX U JOTapU(DMUUECKUX YPABHEHHM.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TTapaMETPaMHU.

[IpumeHeHne ypaBHEHHUH, CHUCTEM W HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHUX
3a/1ad W 3a7a4 U3 Pa3IMYHbIX 00JacTed HAyKH M peajbHOM >KU3HU, MHTEpIpeTaIus
MOJTYYEHHBIX PE3YJIbTATOB.

DyHKIUMN U rpapuKu

I'padpux xommnosuuuu Qynkuuid. ['eomerpuueckre oOpa3bl ypaBHEHUH W
HEPABEHCTB HAa KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U TPAPUKH.

['padpraeckne MeTobl pelieHrs YpaBHEHUN U HEPABEHCTB. [ padudeckrne MeTOo b
pelieHns 3a7a4 ¢ mapaMeTpaMi.

Ucnonp3oBanne rpadukoB QYHKIUNA 1T WCCICAOBAHMS TPOILECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT TPHU PEHICHWH 33Jad W3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

Hauaja maTeMaTH4eCKOro aHAJIM3a
[IpumeHeHre NTPOW3BOJHOM K HCCIENOBAaHWIO (YHKIMIA Ha MOHOTOHHOCTH U
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skcTpeMymbl. HaxokneHne HauOOoJbIIEro W HAaWMEHbIErO0 3HAYEHUN HEeNpepbIBHON
GyHKIHUU Ha OTpE3KE.

[IpuMeHeHne MPOU3BOIHOM I HAXOXKICHHS HAWUTYUYIIETO PEIICHHS B IPUKIAIHBIX
3a/layax, JAJisg ONpeIelIeHUs] CKOPOCTH U YCKOPEHUS MpoIecca, 3aaHHOro (hopMyJIoi niu
rpaduxom.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO  TepBooOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKUUH. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

Nurterpan. ['eomeTrpuyeckuil CMBICI HWHTErpana. BelunciieHHe OnpencnéHHOro
uHTerpana no ¢popmyne Hetorona—Jleitbuua.

[IpumeneHne uHTErpana A HaXOXKACHUS TUIOMIaied TNIOCKUX (Guryp u o0bEMOB
r€OMETPUYECKUX TEN.

[Ipumepst  pemenuit  auddepeHManbHbIX  ypaBHEHUH. MareMaTtuyeckoe
MOJIEJIMPOBAHUE PEAIbHBIX POLECCOB C MOMOIIBIO AU(PPEepeHIINATbHBIX YPaBHEHUI.
HPEAMETHBIE PE3YJIBTATHI

K koH1y oOyuenus B 10 kiracce 00yyaroniuiicst moay4duT ciaeayroue npeaMeTHbIe
Pe3yJIbTaThl 110 OTJENBHBIM TeMaM (eaepanbHOi pabodeil mporpaMmbl y4eOHOIO Kypca
«Anrebpa 1 Hauajza MaTEMaTUYECKOIO aHATTU3a»:

Yucsia 1 BbIYUCICHUSA:

CBOOOJHO OINEPUPOBATH TMOHATUAMH: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoInyecKkas 1po0b, MPOLIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHAIBHBIX
Y JEMCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBLHOTO YUCIA;

MPUMEHSATH IpOoOU M MPOLEHTHI ISl PEIIeHUs MPUKIAJHBIX 3a/1ad U3 Pa3IudHbIX
OTpaciiell 3HaHUW U pEAIbHOW KU3HU;

NPUMEHSTh TPUOKEHHBIE BBIYUCIICHUS, TpaBWja OKPYIJICHUS, MPUKUIKY H
OLICHKY PE3YyJIbTaTa BBIUYMCICHUN;

CBOOO/IHO ONEPUPOBAThH MOHATUEM: CTENEHb C LEJbIM [TOKa3aTeIeM, UCII0Ib30BAaTh
HOJXOAIIYI0 (POPMY 3aMKCH IEHCTBUTENBHBIX YHCE sl pEIIeHUs MPAKTUYECKUX 3a1a4
Y TIPEJICTABIICHUS JIaHHBIX;

CBOOOZHO OMNEpUpOBaTh MOHATHEM: apUPMETHUECKU KOPEHb HaTypaJbHOM
CTEIICHH;

CBOOOJHO OIEPUPOBATH MOHATUEM: CTENEHb C PAIMOHAIBHBIM IIOKa3aTeleM;

CBOOOTHO ONIEPUPOBATH MOHATUAMH: JOrapu(m yucia, 1eCATUYHbIE U HaTypabHbIC
JorapuMsl;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CHUHYC, KOCHHYC, TAaHT€HC, KOTaHI€HC
YUCJIOBOT'O apTyMEHTA;

ONEPUPOBATh TOHATHUSAMU: APKCHHYC, APKKOCHHYC W apKTaHI'€HC YHUCJIOBOTO
aprymMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh TMOHSATUSIMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHMSI-CIICCTBUSA, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHSATH Pa3IUUHbIE METO/IbI PELICHHS PALlMOHATIBHBIX U IPOOHO-pAIIIOHATBHBIX
YpaBHEHUH, IPUMEHITh METOJl MHTEPBAJIOB VISl PELLIEHUSI HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MMOHATUSIMH: MHOTOWIEH OT OJHOM IEepEMEHHOM,
MHOTOWIEH C IEJIbIMU KOd(pPuimeHTaMu, KOpHU MHOTOWIECHA, NMPUMEHATH JIEeJICHUE
MHOI'OYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera mist pemienus
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3ajay;

CBOOOJTHO OMNEPUPOBATH MOHSATUSMU: CUCTEMA JMHEHHBIX ypaBHEHHM, MaTpula,
OTIPEJEIUTENb MATPUIIBI 2 X 2 U €ro TeOMETPUUYECKUNA CMBICII, UCTIOJIb30BaTh CBOWCTBA
OnpeNenuTeNss 2 X 2 g BbIUKACIEHUS €ro 3HAYCHHS, MPUMEHSATH OINpEICIUTENN
JUISL pEIIeHHUs CHCTEMBbI JIMHEHHBIX ypaBHEHUH, MOJECIMPOBATH pealbHbIC CUTYyallUU
C TOMOIIBIO CHCTEMbI JIMHEHHBIX YpaBHEHUH, HCCIEN0BaTh MOCTPOCHHBIE MOJICIH
C MOMOIIBI0 MATPHUIL U OTIpeIeTUTENeH, HHTEPIPETUPOBATH OTYyUYEHHBIN Pe3yIbTaT;

HCIIOJIb30BaTh CBOMCTBA IEMCTBUI C KOPHSMH ISl IPE0Opa30BaHUs BbIPAKEHUI;

BBITIOJHATh TMPEOOpa30BaHUsI YHUCIOBBIX BBIPAKEHUN, COJEPIKAIIUX CTEIECHU
C palMOHaJIbHBIM MTOKA3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBa JIorapu(MoB [JIs1 MpeoOpa3oBaHUs JIOrapUPMUUECKUX
BBIPAKCHU;

CBOOOZIHO ONEpUPOBATh TMOHATUSIMHU: HpPPALMOHANIBHBIE, [IOKa3aTelbHbIE U
jJorapuMUYECKUE YpPaBHEHHS, HAXOJIUTh MX PEUICHUS C TOMOIIBI0 PABHOCHIIBHBIX
NEPEXO0JI0B UM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpPUYECKHE (OpMYJbl i MpeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CcBOOOHO OMEpPUPOBATH MOHITHEM: TPUTOHOMETPHUIECKOE ypaBHEHUE, IPUMEHATD
HeoOXoauMble (OPMYIBI JJIi PEHICHUsT OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX
YPaBHEHMU;

MOJIETTUPOBATh PEAIbHbIE CUTYAIlMU Ha SI3bIKE aireOpbl, COCTABIATh BBHIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA IO YCJOBHIO 3aJa4M, HMCCIEAOBATH IMOCTPOCHHBIE MOJEIH
C UCIIOJIb30BAHHUEM allfapara aiareopsl.

DyHKIUM U rpaduku:

CBOOOJTHO OTEpPUPOBATh MOHATHUSMU: (PYHKIUS, CIOCOOBI 3aMaHus (PYHKIUH,
B3aMMHO OOpaTHbIe (QYHKIMH, KOMIO3UIMS (QyHKIMM, rpaduk (QYHKIUU, BHITOIHSATH
aJIEeMEHTapHbIE PeoOpa3oBaHus rpaPuKoOB HYyHKIIHIA,

cBOOOJIHO OTNIEpUPOBATh MOHATHIMU: 00JIaCTh ONPEIETICHNS U MHOXKECTBO 3HAYEHUI
byHKUIMA, HYIH QYHKITUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOMHO  OMEpUPOBATH TMOHATHAMH: UYETHBIE MW  HEUETHBIE  (PYyHKIUH,

nepuoandeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI 1
MUHUMYMBbI (DYHKITUH, HanOOJIbIlIee 1 HAaNMEHbIIIee 3HaUeHNEe (PYHKIIMH Ha TIPOMEXKYTKE;
cBOOO/THO ONEPUPOBATH MOHITUSIMHU: CTETICHHAS (DYHKITUS C HATYPAIBbHBIM U IIEJTBIM
nokasarenemM, rpaQuK CTeneHHOW (YHKIMH C HATypalbHBIM U IEJBIM IOKa3aTeleM,
rpa@uk KOpHS N-Oi cTeneHW Kak (PYHKIUMU OOpaTHOM CTENEHUW C HaTypalbHbIM
TIOKa3aTeNeM;

OTIepUPOBATH MOHATUSAMHU: JTUHEHHAS, KBaJIpaTHUHAS U TPOOHO-TMHEHHAs (YHKIIUH,
BBITNIOJIHATH 3JIEMEHTAPHOE MCCIIeI0BaHNE U MTOCTPOCHUE UX I'PaUKOB;

CBOOOZHO ONEpUPOBaTh TMOHATUSIMHU: T[OKa3aTellbHas W Jiorapumuueckas
(GYHKITMHU, UX CBOMCTBA U TpadUKH, UCTIOIL30BaTh UX rpadvKH Tl PEIICHUS YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  IMOHATHUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
OIpeeNeHNue TPUTOHOMETPUUYECKUX (DYHKIUN YHCIOBOTO apTyMEHTa;

UCIO0JIb30BaTh Tpaduku GYHKUUNA JUIsl KCCIIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEM
IpU pEUIEHUU 3aJa4 U3 APYTUX y4eOHBIX MPEAMETOB U PEaNbHOW YKU3HU, BBIPAXKATH
dbopmyramMu 3aBUCUMOCTH MEX]1y BEIMYNHAMU;
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Havana MmaTeMaTH4eCKOro aHaIu3a:

CBOOOJHO OMEpUPOBATH TMOHATUAMH: apUPMETUYECKass U TreoMeTpUUYecKas
nporpeccusi, OECKOHEYHO YOBbIBaIOIIasi Te€OMETpUYECKas MPOrpeccusi, JTUHEHHBIM u
HKCIIOHEHIIUATBHBIN pOCT, (opMyJsia CIOXHBIX MPOILIEHTOB, HMMETh IPECTaBICHUE
O KOHCTAHTE;

WCIIONIb30BaTh IMPOTPECCHMU Ui PEIICHHs pEalbHbIX 3a/lad  MPUKIATHOTO
XapakTepa,

CBOOOZIHO OIEpPUPOBaTh MOHATUSMHU: TOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHus
MOCIe0BAaTEIbHOCTE, MOHOTOHHBIEC U OTPaHUYCHHBIE MOCIEI0BATEIBLHOCTH, IOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOTO aHan3a Kak aHajan3a 0ECKOHEYHO MAaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHSATUSIMU: HEMpPEpPbIBHbIE (YHKIMU, TOYKHU pa3pbiBa
rpaduka GyHKIUHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOZIHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpEpbIBHAs Ha OTpPE3KE,
MPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (PYHKITUHN IS pEIICHUS 3a]1ay;

CBOOOZIHO ONEpUPOBATH MOHATUSMU: MEpBas U BTOpas MPOU3BOJHBbIE (YHKIUH,
KacaresbHas K rpaduky GyHKINH,

BBIUUCIIATh MPOU3BOAHBIE CYMMBbI, IPOM3BEIECHNUS, YACTHOTO U KOMITO3UIIUU ABYX
(byHKIMI, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BaTh FEOMETPUUYECKUA U (PU3MUYECKHI CMBICIT TPOU3BOAHON JIJISl PEILICHHUS
3ajay.

MHoskecTBa U JIOTHKA:

CBOOOHO OMEpUPOBATH MOHITHSIMH: MHOXECTBO, OTEpallii HaJ MHOXECTBAMH,

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisl ONMUCAHHS pealbHbIX
IPOLIECCOB U SIBJICHUM, PU PELICHUH 3a/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMH: ONpEJEICHHe, TeopeMa, YypaBHEHUE-
CIIEICTBUE, CBOWCTBO MaTEeMAaTUYECKOTO OOBEKTa, JI0KA3aTEIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIYIHUT CISTYIOIINE MPEIMETHBIC
pE3yNbTATHI IO OTJICTBHBIM TeMaM (efiepalibHON pabouel MporpaMMbl y4eOHOTO Kypca
«AnreOpa 1 Hauajga MaTEMaTHUECKOTO aHATTU3ay:

YucJ1a ¥ BbIYUCICHUS:

CBOOOJTHO OIEPUPOBATH IMOHATHSIMH: HATypaJbHOE M IIEJIOE€ YHUCJIO, MHOXKECTBA
HATypaJbHBIX U IEJBIX YUCEN, HCTIOIB30BaTh MPU3HAKU JEIMMOCTH mebix uncen, HOJI
n HOK HatypaJIbHBIX Yncen IS peIIeHus 3a/1a4, IPUMEHATh anroput™ EBKInaa;

CBOOOJTHO OIIEPUPOBATH MOHATHEM OCTaTKa 10 MOAYJIIO, 3alMMChIBATh HATypaIbHBIC
YHUClIa B PA3IMYHBIX TTO3UITMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOEC YHCIO W MHOXECTBO
KOMITJIEKCHBIX YHCEJ, TPEACTABISATh KOMIUIEKCHBIE 4YHCJIa B alreOpanyeckod u
TPUTOHOMETpHUUECKON (opMe, BBIIONHITh apu(PMETHUECKUE Olepalud C HUMH U
M300pakaTh Ha KOOPJAMHATHOM TIJIOCKOCTH.

YpaBHeHMS ¥ HEPAaBEHCTBA:

CBOOOJHO OMEpUPOBATh TMOHATUSMH: UWPPANUOHAIBHBIC, TOKAa3aTeIbHBIE |
jgorapuMUYECKre HEPaBEHCTBA, HAXOIUTh UX PEIICHUS C MOMOIIbI0 PAaBHOCHIbHBIX
Nepexo0B;
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OCYILIECTBIISATh OTOOP KOPHEH MPHU pELIEHMH TPUTOHOMETPUUECKOTO YPaBHEHMS,;

CBOOO/IHO ONIEPUPOBATH MOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HeoOXoauMble (QOpMyJbl Il PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPAaBEHCTB;

CBOOOZIHO OMEpUPOBATH MOHATHSIMH: CHUCTEMAa M COBOKYIHOCTh YpaBHEHUH U
HEPAaBEHCTB, PABHOCWIbHBIE CHCTEMBl W CHUCTEMBI-CIICJICTBUSA, HAXOJWUTHh PpPELICHUS
CUCTEMBl M COBOKYIHOCTEH pallMOHAJIBHBIX, HPPALMOHAIBHBIX, [OKAa3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUN 1 HEPABEHCTB;

pelaTh paluoHalbHbIe, UPPAIMOHANbHbIE, TTOKa3aTeNbHbIE, JorapuMUIECKue U
TPUTOHOMETPUUECKHE YPABHEHHUS 1 HEPABEHCTBA, COJIEPKAIIME MOIYJI U apaMeTphl;

IPUMEHATH IpauyecKue METO/IbI sl pEIICHNs YPaBHEHUN U HEPABEHCTB, a TAKKe
3aJ1a4 ¢ mapaMeTpaMu;

MOJIEIMPOBaTh PeaIbHbIE CUTYallud Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS,
YPaBHEHMSI, HEPABEHCTBA U X CUCTEMBI I10 YCIIOBHIO 337a41, UCCIIE0BATh IOCTPOCHHBIE
MOJIEJIM C HCIHOJB30BaHUEM ammapara ajireOpbl, MHTEPHPETUPOBATH IOJTYUYECHHBIH
pe3ynbTar.

DOyHKUMH U TPaPUKH:

CTPOUTh TpadUKUd KOMMIO3UIUU (PYHKUUMHA C [OMOIIBIO  3JIEMEHTapHOIro
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYeCKrne oOpa3bl YpaBHEHH W HEPABEHCTB Ha KOOPAUHATHOU
IJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: TPaPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

MPUMEHATH (QYHKLUMHU ISl MOACIMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX TPOLIECCOB.
Havana MaTeMaTH4eCKOro aHAJIN3a:

UCIOJIb30BaTh MPOU3BOJHYIO Ul HCCIIENOBaHMs (YHKIMM HA MOHOTOHHOCTb U
KCTPEMYMBI;

HaxXoAWTh HauOoJiblllee W HauWMEHblIee 3HadeHHs (YHKUUU HENpepbIBHON
Ha OTPE3KE;

UCIIOJI30BaTh  MPOU3BOJHYIO  JUIsl  HAaXOXKJICHHS  HAWIy4dlIero  PELICHHUS
B NPUKIAJHBIX, B TOM YHUCJE COLUMAIBbHO-3KOHOMUYECKHX, 3a/1a4ax, s ONpeaeIeHUs
CKOPOCTHU M YCKOPEHHUsI MPOLECCa, 3aJaHHOTO (POpMYJION iU TpaduKom;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: NEPBOOOpa3Has, ONPEACIEHHBIA MHTETpa,
HAXOJUTh MePBOOOPA3HBIE ATIEMEHTAPHBIX QYHKIUNA U BBIUUCISATH HHTETpai o hopmyie
Hrrorona—JleiOuunna;

HAXOJUTh TUIOLIAH IIIOCKUX PUTYP U 0OBEMBI TEJl C MOMOIIBIO UHTErpaa;

UMETh TMpEACTaBICHUE O MaTEMaTUYECKOM MOJACIUPOBAHUM Ha MpUMEpe
coctaBiieHus T pepeHINATbHBIX YPABHCHHUI,

pemiath MNPUKIAIHBIE 3aJa4yd, B TOM YHCJIE COLHUAIBHO-3KOHOMHYECKOIO H
du3nYeCKOro XxapakTepa, CpeCcTBaMH MaTeMaTUYECKOTO aHaIM3a.
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10 KJIACC
HazBanue KoaunuectBo OcHOBHBIC BUBI ACITSIBHOCTH
pazzena (TeMbl) JacoB OcHoBHOE coiepKaHne 00yJaronuxcs
MHOk€eCTBO 24 MHO0eCTBO, Oleparuu Hcnonbs3oBaTh TEOPETUKO-
JNEeWCTBUTEIIbHBIX YHCE]L. HaJl MHO>)KECTBAMH M UX CBOMCTBA. MHOYECTBEHHBIH anmnapar
MHOrouseHBbI. Juarpammel Diiepa — Benna. IUIS ONIMCAHUS XOa PELICHUS

PanimonanbHbie ypaBHEHUS
1 HEpaBEHCTBA.

CucreMpl TMHEUHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUTSL pEIICHUS 3a/1a4.

Panmonanbabie uncia. OOBIKHOBEHHEIC
U JIECATUYHbIE APOOH, TPOLICHTHI,
OCCKOHEUHBIE TIEPUOIUICCKHE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL pELICHUS TIPUKIIaIHbIX 3a]1a4.
JleCTBUTENIBHBIC YHCIIA.
PanroHanbHbIE U MppallMOHAILHBIC
gucaa. ApupMeTHIecKre onepanun

C JICUCTBUTEIILHBIMHU YHCJIAMH.
MonyJib IEMCTBUTEIILHOTO YHCIA U €TO
cBoiicTBa. [IpubnmxénHbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIYNCJICHUU.

MaTeMaTHYECKHX 3a/a4, a TaKkKe
peabHBIX MPOLIECCOB U SIBJIICHUM.
OnepupoBaTh NOHATUSIMU:
palMOHAJIBHOE YUCII0, OECKOHEYHAs
nepuoaAndecKast Ipoob, MPOLIEHTH;
UppalMOHAIbHOE U AEHCTBUTEIBHOE
YUCII0; MOAYJb JE€HCTBUTEIBLHOTO
YU CJIa; UCIIOJIb30BaTh ATU MOHSATHS
IIPY NIPOBEACHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOLIEHTHI JI PELICHUS
MPUKIIAIHBIX 3a]1a4 U3 Pa3IMYHbBIX

OTpaciel 3HaHUM U peaJIbHOM KU3HU.

Hcnonb3oBaTh NpUOIMKEHHBIE
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS,
MPUKUJIKY U OLIEHKY pe3yjbTara
BBIYUCIICHUH.
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OCHOBHBIE METO/IBI PEMIECHUS LIEIBIX

U IpOOHO-paIlMOHANBHBIX YpaBHEHUIN
Y HEPAaBEHCTB. MHOTO4IEHBI OT OJHON
IIepeMEHHOU. JleneHne MHOro4JIeHa
Ha MHOTOYIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LEIBIMU

ko3 dunrentamu. Teopema Buera.
Pemenne cucteM JTMHEMHBIX
ypaBHeHu. MaTtpuia cuctemsl
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MaTpULbl 2X2, €ro TEOMETPUUECKUIM
CMBICJI ¥ CBOMCTBA; BEIYMCIIEHUE €TI0
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHEHUM. Penenne npukiaaHbix
3aJ1a4y C MIOMOIILI0 CUCTEMBI JTMHENHBIX
ypaBHEHU

[IpuMeHATh pa3nuYHbIE METOBI
pEIIeHNs palMOHATBHBIX U IPOOHO-
palMOHATIBHBIX YPABHEHUI; a TAKKE
METO]I HHTEPBAJIOB JIJISI PEIICHUS
HEPABEHCTB.

OnepupoBath NOHITUSIMA MHOTOUJICH
OT OJTHOM NIEPEMEHHOM, €T0 KOPHH;
IIPUMEHSATH JEJICHUE MHOIOWICHA

Ha MHOT'OYJIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera s pemenus
3a7a4.

OnepupoBaTh NOHITUSIMH: CUCTEMA
JIMHENHBIX YPABHEHUH, MAaTPULA,
ONPENECTUTENIb MATPHUIIBI.
Hcnonp30BaTh CBOWCTBA
onpeaenuTeis 2 X 2 1Jisi BBIYUCICHUS
€ro 3HaYCHUS1, IPUMEHSTh
ONPENECTUTEIN JJIs1 PEUICHUS] CUCTEMBI
JIMHEWHBIX YPABHEHHU.
MopaenupoBaTh peabHbIE CUTyalluU
C MIOMOILBIO CUCTEMBI JINHENHBIX
YPaBHEHHUM, UCCIIEI0BATh
MTOCTPOEHHBIE MOJAEIH C IIOMOIIBIO
MAaTPHUL U OIPEIACIIUTEIIEH,
VHTEPIPETUPOBATH MTOTYUECHHBIN
pe3ynbTar

19



denepanbHas padodas nporpamMma | Matemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

OyHKIUYN U TpaduKy.
Crenennast QyHKIUS
C LIeJIBIM TI0Ka3aTeneM

12

OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3anMuo oOpaTHBIC QyHKITHH.
Komnoszumms ¢pynkmwmii. ['padux
GyHKIMH. DIIeMeHTapHbIe
npeoOpa3oBanus rpaduKoOB PYHKITHIA.
OO6acTh onpeIeNieHuss © MHOKECTBO
3HaueHui PpyHkmu. Hymu pyHkuun.
[TpoMexKyTKH 3HAKOTIOCTOSIHCTBA.
YETHble M HEUETHBIE PYHKITUU.
[Tepuonnueckuie PyHKIUU.
[TIpoMeKyTKH MOHOTOHHOCTH
dbyHkud. MakcuMyMbl 1 MUHUMYMBI
¢bynkuuu. Haubomnpliiee 1 HauMeHbllIee
3HauY€HHE (DYHKIIMHU HA IPOMEXKYTKE.
Jluneiinas, kBaapaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCJIEIOBAHNE U TIOCTPOCHUE IPaPUKOB
3TUX (PYHKIU.

Crenensp ¢ 1enbIM MOKa3aTelIeM.
bunom Herorona.

CrenenHast yHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3arteiieM. E€ cBoiicTBa

U rpaduk

OnepupoBaTh NOHATHAMU: (PYHKIIHS,
crocoObI 3a7aHust PYHKIINN; B3aHMHO
oOpaTHble (PYHKIINH, KOMITO3UIUS
byHkmii, rpadgux GyHKIMH, 00IaCTh
OTpe/ieNICHUs] © MHOKECTBO 3HAUCHU I
byHKIMH, HyId QYHKIWH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
JUHEWHas, KBaJlpaTUyHasi, 1poOHO-
JVHEWHas U cTeneHHas QyHKUIUU.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINH, HAXOIUTh
IPOMEXKYTKA MOHOTOHHOCTH
(bYHKITNHN, MAKCUMYMbBI I MUHUMYMBI
(GbyHKUMU, HAUOOJbIIee U HAUMEHbIIIEe
3HaueHue (PYHKIIMU HA TIPOMEKYTKE.
dopmyarpoBaTh U WILTIOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (YHKITH.

BripaxkaTs popmynamu 3aBUCUIMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONpeIeICHNE U CBOMCTBA
CTETEHH C LIeJIbIM NTOKa3aTeNeM;
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noAXOoAsIIyI0 (popmy 3anucu
JNEeUCTBUTEb-HBIX YUCEI JJIsl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS
JAHHBIX

ApudmeTHieckuii KOpeHb 15 ApudmeTrueckuii KOpeHb DopMyIMpOBaTh, 3aIIUCHIBATH
N-O CTEICHH. HaTypaJIbHOM CTENEHH U €ro CBOICTBA. | B CUMBOJIMUECKOU (popme
WppanmonanbHeie [IpeoOpazoBaHUs YUUCITOBBIX Y UCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COJIEpPKAILNX CTETICHH N-oii cTeneHu A mpeoopa3zoBaHus
U KOPHU. BBIPAKEHUU.
WppanroHanbHble ypaBHEHHUS. Haxonuts pemienust uppanroHanbHbIX
OCHOBHBIE METOBI PELIEHUS YPaBHEHUH C IOMOULIBIO
UPPaLMOHAIBHBIX YPABHEHUM. PAaBHOCWJIBHBIX NIEPEXO0B WU
PaBHOCHIIBHBIE IEPEXO/IBI B PELLICHUU OCYILIECTBIIAA IPOBEPKY KOPHEN.
UPPaLHOHAIBHBIX YPABHEHUM. CtpouTts rpaduk QyHKIUN KOPHS
CaoiictBa 1 rpaduk KopHs N-0if N-0i1 cTernenn Kak 0OpaTHOM
CTENEHU KaK (QyHKIIMU 00paTHOM JUTsl PYHKITUU CTETICHHU ¢ HATypabHbIM
CTENIEHU C HAaTypaJbHbIM [T0KA3aTEIEM NIOKa3areyieM
[TokazarenbHas GyHKIIHSI. 10 Crenens ¢ palMOHAIBHBIM DopMyJIMPOBaTh OMPEICITCHUE

Iloka3arenbHbIe ypaBHEHUS

IIOKa3aTeseM 1 €€ CBOMCTBA.
[TokazarenbHast pyHKLUSA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTST peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE
METO/Ibl PELICHUS MMOKA3aTEIbHBIX
YpaBHEHUM

CTEIEHU C PallMOHAJIBHBIM
MTOKA3aTeNEM.

BrimonasaTs npeobpazoBanus
YUCJIOBBIX BBIPAKEHUH, COJIEPHKALTUX
CTEIEHH C PallMOHAJIBHBIM
MOKA3aTENEM.

Ncnons3oBath 1udpoBbie pecypehl
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JUTSI IOCTPOEHUA rpaduka
MOKa3aTeIbHON (DYHKIIUH U U3YICHUS
€€ CBOMCTB.

HaxonauTk pernienus: moka3aTeabHbIX
YpaBHEHU

Jlorapupmuueckast GyHKIHS. 18 Jlorapugm yucna. CoiicTBa JlaBatb onpeneneHue orapudma
Jlorapudmuueckue norapudma. JlecsTuuHbie U YuCoa; AECATUYHOTO U HATYPaJbHOIO
ypaBHEHHUS HaTypajbHBIE JIOTaPUPMBI. jorapugma.
[IpeobpazoBaHue BbIpaKEHUH, Hcnonb3oBath cBOMCTBA JTOTapu(hMOB
COJIEpIKaIlUX JIOTapU(PMBI. JU1s1 TpeoOpa3oBaHus
Jlorapudmuyeckast GyHKIIHS, JorapuMUYECKUX BbIPAKEHUH.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk jorapupmMudecKoin
Ucnons3oBanue rpaduka QyHKIuu byHKIIMU KaKk 00paTHOM
JUTA pEIICHUST YPABHEHUM. K TIOKa3aTeJIbHOM M UCII0JIb30BaTh
Jlorapudmuyecknue ypaBHEHUS. CBOMCTBA JIorapuPMUIecKoil PyHKITUU
OCHOBHBIE METO/IbI PEIICHUS JUISl peIeHUs 3a1a4.
norapuMUYECKUX YpaBHEHUH. Haxonute pemenus
PaBHOCHIIBEHBIE IEPEXO/IBI B PELICHUN Jorapu(MuUYEcKX ypaBHEHUN
Jorapu@MUUYECcKUX ypaBHEHUN C IOMOIIIbIO PABHOCUJILHBIX MEPEXO00B
WJTU OCYILECTRBIISISL TPOBEPKY KOPHEH
TpuronoMmerpuueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh ompenieneHus cunyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U aPKTAHT€HC YHUCIOBOTO
apryMeHTa.

TpuronoMmerpruueckasi OKpy>KHOCTb,

KOCHMHYCa, TAaHTCHCA U KOTAHI'CHCA
YUCJIOBOT'O apTyMCHTA,; a TAKKC
dPKCHUHYCA, apKKOCHHYCAa U
dAPKTAaHI'CHCA Y CJIa.
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OTIpE/ICTICHHE TPUTOHOMETPUUIECKUX
(YHKIIMI YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPHUYECKHUX BBIPAKCHUH.
Penienne TpUroHOMEeTpUYECKUX
ypaBHEHU

[TpuMeHsITh OCHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYITHI

JU1s1 TpeoOpa3oBaHus
TPUTOHOMETPHUUCCKIX BBIPAKCHUH.
[TpumeHATh HOPMYITBI TPUTOHOMETPUN
JUTSI pEIIIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPHYCCKUX YPaBHEHUN

[TocnemoBaTenbHOCTH
U TIPOTPECCHUH

10

[TocnenoBarenbHOCTH, CIIOCOOBI
3a1aHus MTOCIEA0BATEIbHOCTEN.
Metoa MaTeMaTU4E€CKON MHTYKIIUH.
MOHOTOHHBIE U OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHajm3a 0ECKOHEYHO MaJlbIX.
Apudmernueckas 1 reOMETpUYECKAs
MPOTPECCUH.

beckoneuHo yoObiBaroiast
reoMeTpuuecKasi Iporpeccus.
CyMMa 0eCKOHEUHO YOBIBaIOLIEH
F€OMETPUYECKON MPOTrPECCUM.
JIMHENHBIN U YKCITOHEHIIUAJILHBIN
poct. Huco e.

®opmyJia CIOKHBIX MPOIEHTOB.
Hcrnionp3oBaHue Nporpeccuu

JUISl PEIICHUST PeaIbHbIX 3a7a4
MPUKIIATHOTO XapakTepa

OneprpoBaTh NOHITUSIMU:
MOCJIEIOBATEIHLHOCTb, CITIOCOOBI
3a1aHus MOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPAaHUYEHHOCTb.
[lonyuaTthk mpencraBiieHHE

00 OCHOBHBIX UEAX aHAIN3a
OECKOHEUHO MaJbIX.

JlaBatsb onpenenexue
apu(pMETHIECKON 1 TEOMETPUIECKOM
nporpeccuu. JJloka3piBaTh CBOKMCTBA
apupMETHIECKON ¥ TEOMETPUIECKOM
MPOTPECCUH, HAXOAUTH CyMMY YWICHOB
MPOTPECCUH, & TAKKE CYMMY WICHOB
OECKOHEYHO yOBIBAIOIICH
F€OMETPUYECKON IPOTrPECCUM.
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Hcnons3oBaTh nporpeccuu

JUISL PELLIEHUS 33]1a4 [TPUKIIATHOTO
XapakKrep.

[TpumeHsITh POPMYITYy CIOKHBIX
IIPOLICHTOB IS PEIICHUS 3a1a4
U3 pEaIbHOU MPAKTUKH

HenpepoiBHbIE PYHKITUY.
[IpousBonHas

20

HenpepoiBHble GyHKIIMM U UX
cBoiicTBa. Touka pa3psiBa.
AcuMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (DyHKIIMI HETTPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PELLIEHUSI HEPABEHCTB.
[IprMmeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUMN JUIs pelieHus 3a1ay.
[IepBas u BTOpast MpOU3BOAHBIC
¢ynkuuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IPOU3BOJHOM. Y paBHEHUE
KacaTelbHOH K TpaduKy (QyHKITUH.
IIpon3BoaHbIE dIIEMEHTAPHBIX
dbynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOIO U
KOMITO3UIINH (DYHKITUI

OnepupoBaTh NOHATHAMU: PYHKIIHS
HEIPEPBIBHAS HA OTPE3KE, TOUKA
paspbiBa (pyHKLNHU, aCUMIITOTa
rpaduka QyHKIIUH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
(GyHKIMHI 1715 pereHus 3aaay.
OneprpoBath NOHATUSMH: NIEPBAs U
BTOpasi MPOU3BOIHbIE (PYHKIUY;
NOHUMATh (U3HYECKUI U
F€OMETPUYECKHUI CMBICI IPOU3BOJHOM;
3aIMChIBATh YPABHEHUE KACATEIBHOM.
BbIyucisTe Npou3BOIHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOU
byHKIUH.

N3yuaTe NpOU3BOIHBIE 3JIEMEHTAPHBIX
byHKIHA.

Hcnonbs30BaTh reOMETPUUYECKUN U
(U3UICSCKHUI CMBICI POXU3BOHOM

JUTSl peLIEHUs 3a]1a4
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[ToBTOpEeHnue, 06001IIeHNE, 5 OcCHOBHBIE TOHATHS Kypca anreopsl [IpuMeEHATH OCHOBHBIE IOHATHUS Kypca
CUCTEMaTHU3aLMs 3HAHNUN Y HayaJl MaTeMAaTHYECKOr0 aHanu3a anreOpsl M Ha4aJl MAaTEMaTUYECKOrO
10 knacca, o0061IeHUE U aHalM3a JJid peuIeHus 3a1a4
CHUCTEeMaTU3alMA 3HAaHUU U3 PEaJbHOM KU3HU U IPYTUX
IIKOJIbHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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11 KJIACC
Hassanue Komnuectso OcHOBHOE coziepaHue pas3zeiia OcCHOBHBIE BUJIBI JEATENBHOCTH
pazjesna (TeMbl) 4acoB (TembI) 00yYaroIIMXCs
UccnenoBanue QyHKIUH 22 [Tpumenenune npou3BOHOM CtpouTth rpadik KOMITIO3HUITIH

C IMOMOIIBIO POU3BOTHOU

K UCCJIEIOBAaHUIO (PYHKIIHIA

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenue HanOoIbIIETO U
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOMN
(YyHKLIMU Ha OTPE3KE.

[Iprmenenne mpon3BOIHON

JUTSI HAXOKJICHUST HAaWTYYIlIEero
pelIeHus B IPUKJIAIHBIX 331a4ax,

JUTSL ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozunus ¢hyHKIuH.
I'eomeTpuueckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAMHATHOMN
MJI0CKOCTH

(GYHKIIHI ¢ TOMOIIBIO JIEMEHTAaPHOTO

UCCIIET0BAHUS U CBOMCTB KOMITO3UIIUH.

CtpouTth reomeTpruecKue o0pasbl
YPaBHEHHUU U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcnonws3oBaTh MpPOU3BOAHYIO

VIS UCCIIE0BaHUs (PYHKIIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAMTh HauOOJbIlIee U HAMEHbIIEEe
3HaYeHUs! PYHKIIMH HEMPEPhIBHON Ha
OTpe3Ke; CTPOUTH rpaduku PyHKITUI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIIEIOBAHMS.

Hcnonb30BaTh NMPOU3BOIHYIO

JUTSL HAXOKJIEHU Sl HAWITYYIIIEero
pelieHus B IpUKIaJHbIX, B TOM YHUCIIE
COIMAIbHO-PKOHOMHYECKHUX, 3a/a4ax,
JUTSI OTIPEACIIEHUs] CKOPOCTH

Y YCKOpEHUS Ipoliecca, 3aaHHOIO
dbopmyoii unu rpaduKom.

[Tonydats npencraBieHue
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O IIPUMCHCHHU U HpOHBBOI{HOﬁ
B Pa3/IMYHbIX OTPACIIAX 3HAHUU

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO OnepupoBaTh NOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpasnbie nepBOOOpa3Has U onpeaeaEHHbIN
aneMeHTapHbIX QpyHKui. [IpaBuna uHTerpain. Haxoauts nepBooOpasHbie
HAXOXJCHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (QYHKIUI U BHIYUCIISITH
Hurerpan. ['eomeTprudeckuii CMbICIT uHTerpai no gopmyne HeroTona—
UHTETpaia. Beruucienue Jleitbuwuria.

ONpPEIEeIEHHOTO UHTErpaJia 1o Haxonuts momaay miockux Guryp
dbopmyne Hetorona— JleiiOuua. 1 00BbEMBI TEJT C TIOMOIITBIO
[Ipumenenue uHTErpaia ONPENEIIEHHOTO UHTErpaia.

JUTSl HAXOXKJICHUS TITOIIAIeH 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (pUryp u 00bEMOB MOJEIUPOBAHUEM HA IIPUMEPE
reOMETPUYECKUX TeJ. nuddepeHnanbHbIX YpaBHEHUM.
[Ipumeps! pemenui [TomyuaTs mpeacTaBiIeHUE O 3HAUEHUN
nuddepeHanbHbIX YPaBHCHUH. BBEJICHUS MOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTUU MAaTE€MaTUKHU

peabHbBIX MPOLIECCOB C TOMOIIBIO

muddepeHnnanbHbIX YpaBHCHHM

['paduxu 14 Tpuronomerpuyeckue GyHKIIHH, UX Hcnons3oBath udpoBbIe pecypehl

TPUTOHOMETPUYECKHUX CBOICTBa U TpaduKwy. JUTSI IOCTPOCHMSI TPadUKOB

GyHKIHA. OT60p KOpHEH TPUTOHOMETPUIECKUX TPUTOHOMETPUUECKUX (DYHKITHU U

Tpuronomerpuyeckue YPaBHEHUN C TOMOUIBIO V3y4YE€HUS UX CBOMCTB.

HEpPaBEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemiats TpuroHoMeTpUYECKHE
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Pemenune TpuronoMeTpuueCcKux
HEPABCHCTB

YPaBHEHHUS U OCYILIECTBISITh OTOOP
KOPHEH € IIOMOIIBIO
TPUTOHOMETPHUYECKON

OKPYXHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb30Bath UPPOBBIE pECYPChI
JUISI IOCTPOEHHUSI M UCCIIEIOBaHUS

rpagukoB QyHKIIHIMA

UppannonanbHble,
MOKa3aTeNIbHbIE U
JorapupMuIecKue
HEpaBEHCTBA

24

OCHOBHBIE METO/BI PELLICHHUS
MOKa3aTeNbHbBIX U JIOTapUPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS
UPPALMOHAIBHBIX HEPABEHCTB.
I'paduueckue mMeTobl pereHus
UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jaorapu(pMUYECKUX YPaBHEHUH U
HEPABEHCTB

[IpuMeHsTh CBOMCTBA ITOKA3aTEIBHON
U JjorapumMudeckoit GyHKIui

K PEILLIECHUIO TOKA3aTEIbHbIX U
JorapupMUUYECKUX HEPABEHCTB.
O06ocHOBaTh PaBHOCWJIBHOCTh
MEePEXO0B.

Pemars uppanrionanbHubie n
KOMOUHHMPOBAHHBIC HEPABEHCTBA,

C TTIOMOIIIBIO PABHOCHJIBHBIX
IIEPEXO0B.

Hcnons3oBath rpaduueckre MEeTO bl
Y CBOWCTBA BXOJSIINX B ypaBHEHUE
WJIM HEPABEHCTBO (DYHKIIHIA

JUISL pEIIeHUS 3a/1aun

28



denepanbHas padodas nporpamMma | Matemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

KommnekcHbie uncna 10 Kommnekcusie uncna. Anreopandeckas | OnepupoBaTh MOHATUSIMU:
Y TPUTOHOMETpUYECKast POPMBI 3aITUCH | KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMILJIEKCHOT'O YHUCJIA. KOMIIJIEKCHBIX YHCE.
ApudmMeTnueckue onepanuu [IpencTaBisiTh KOMIUIEKCHBIE YUCA
C KOMIUIEKCHBIMU YHCIIAMU. B alreOpanveckon u
N3o0pakeHre KOMIUIEKCHBIX YHCET TPUTOHOMETpHUIECKOU (hopme.
Ha KOOPJIMHATHOW MJIOCKOCTH. Brinonuars apudpmMeruueckue
®opmyna Myaspa. Kopuu n-oi olepanuy ¢ HUMH.
CTEIEHU U3 KOMIUJIEKCHOI'O YHCIIa. N3o0paxkaTh KOMILIEKCHBIC YHCIIA
[IpriMmeHEeHNE KOMIUJIEKCHBIX YHCE Ha KOOPJIMHATHOU IIOCKOCTH.
JUTsl petieHust GU3NIECKuX U [Tpumensars popmyny Myaspa u
FeOMETPUYECKUX 3a]1a4 II0JIy4aTh IPEACTABICHUE O KOPHAX
N-OW CTETNIEHU U3 KOMIUIEKCHOTO YUCJIA.
3HAaKOMUTBCSA C PUMEPAMHU
MPUMEHEHUST KOMILJIEKCHBIX YMCET
JUJISL PELICHUSI TEOMETPUUECKUX U
dbuznyeckux 3agau
HarypanbHsbie u nenpie uncna 10 Harypanbhbie u nesnsie uncia. OnepupoBatTh NOHITUSIMU:

[IprmMeHeHue NMPU3HAKOB JICIMMOCTH
uenbix yncen, HOJ[ u HOK, ocraTkoB
10 MOAYJIIO, anroputMma EBknnaa

JUUISL pelIeHMs 3a7a4d B IEJIbIX YHhciIax

HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOYECTBO HATyPAJIbHBIX U LEBIX
yuced.

Hcnonp30BaTh NPU3HAKK JETUMOCTH
LEJIBIX YACEIT; OCTATKU 110 MOLYJIIO;
HO/I n HOK HarypanbpHBIX YHCEIT;
anroput™ EBkinmuaa uis permeHus
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3a7ad4.

3anuceiBaTh HATYpaJIbHbIC YHCIIA

B Pa3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX
CUYHUCJICHUS

Cucremsl pallMOHAJIBHBIX, 12 Cucrema 1 COBOKYITHOCTb ypPaBHEHUM. OnepupoBath NOHATUAMU: CHCTEMA U
UPPALMOHAIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYITHOCTb YPaBHEHUU U
IIOKa3aTeJIbHBIX CJIEICTBHSL. HEPABEHCTB; PELICHUE CUCTEMBI WIN
U JIOTApUPMUYECKUX OCHOBHBIE METO/IBI PELICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCUJIbHBIC
YpaBHEHUI COBOKYITHOCTEW PallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPpaLMOHAIBHBIX, IOKA3aTEJIbHbIX U Haxonuts penieHus cucteM u
Jorapu@MUUYEcKuX ypaBHEHUH. COBOKYITHOCTEW ETIBIX
[IprMmenenne ypaBHEHNN, CUCTEM H palMOHANbHBIX, UPPAIIUOHATIBHBIX,
HEPABEHCTB K PEILICHUIO MOKA3aTeJIbHbIX U JIOTapUPMUYECKUX
MaTeMaTHYECKHX 3a/1a4 U 3a1a4 YPaBHEHHUU U HEPABEHCTB.
U3 Pa3IMYHBIX 00JacTel HAYKHU U [IpuMeHATh CUCTEMBI YPABHEHU
peanbHOM )KU3HH, UHTEPITPETALNS K PELIEHHIO TEKCTOBBIX 3a/1a4
IIOJIYYEHHBIX PE3YyJIbTATOB U3 pa3IMYHbIX 00JacTeil 3HaHUU 1
peanbHOM KU3HU; UHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Hcnonb3oBath iudpoBbIe
pecypcsl
3agauu ¢ mapameTpamu 16 PanmonansHeie, MppallMOHAIIBHBIE, BriGupats cioco6 pereHus

MOKa3aTelIbHbIE, TIOTapu(MUUECKUE U
TPUTOHOMETPUUECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

palMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeNIbHbIX, JOTapUPMUYECKUX U
TPUTOHOMETPUUECKUX YPaBHEHUMN
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C IMapaMeTpaMH.
[TocTpoenue u uccnenoBanue
MaTeMaTUYECKUX MOJIENIEH peabHbIX
CUTYyallli C IIOMOIIBIO YPAaBHEHNUH,
CUCTEM YpaBHEHHI 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKaIINX
MOJYJIA U ITAPAMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOABI JUIsl PELICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TAKKE
uccnenoBanue QyHKIUNA MEeTogaMu
MAaTEMaTUYECKOr0 aHAJIN3A.

Crtpouts 1 uccienoBaTh
MAaTEMaTHYECKUE MOJEIHN PEATIbHBIX
CUTYallMH C IIOMOILBIO YPAaBHECHU,
HEPABEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTH3alus 3HAaHUN

16

OCHOBHBIC ITOHITHS U METOJIBI Kypca,
000011IEHNE U CUCTEMATHU3AlUA 3HAHUI

MopennpoBaTh peajibHbIE CUTYalluN
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAKEHHUSI, ypaBHEHUS, HEPABEHCTBA
U UX CHUCTEMBI 110 YCJIOBHIO 33]1a4H,
UCCJIEeI0BATh MOCTPOECHHBIE MOJIETN

C UCTIOJIB30BAaHUEM armapara ajareOpsl,
UHTEPNPETUPOBATH MOJTYUECHHBIN
pe3ynbTar.

[Tpumensats GyHKIMH

JUTSI MOJEITMPOBAHUS M HCCIIEOBAHUS
peantbHBIX MPOLECCOB.

Pewate nmpuknagHbie 3a1auu,
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B TOM YHCJIE COITUATBHO-
9KOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, CPEACTBAMHU aTeOPHI
¥ MaTeMaTUYECKOTO aHaIn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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®EJIEPAJIBHAS PABOUYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

HOACHUTEJBHAA 3AIINCKA

['eometpust siBisieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpOBHE CpPEHEro OOIIEro
oOpa3oBaHUs, TaK Kak 00ECIIEYNBAET BOZMOKXHOCTh H3yUCHHUSI TUCIUILIAH €CTECTBEHHO-
HAay4YHOU HAMPABJICHHOCTH U MPEIMETOB T'YMaHUTAPHOTO IKKIIA. [I0CKOJIbKY JTOTHYeCcKOe
MBINIIIEHHE, (GopMUpyeMOe TpH U3YYCHHUH OOYYaIOMMMHUCS TOHSATHHHBIX OCHOB
FEOMETPUHU, TPU JI0KA3aTEIbCTBE TEOPEM M TOCTPOEHUU LETOYKH JIOTUYECKHUX
YTBEPXKICHUM NMPU PEHICHUN T€OMETPUUYECKUX 3a]]a4, YMEHHE BBIIBUTaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS MPU PELICHUHN 3a/1a4 €CTECTBEHHO-HAYYHOTO
[MKJIa, B YaCTHOCTH (PU3UYECKUX 3a]ad.

Ilens ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM
YpPOBHE — pPa3BUTHE HHAMBUAYAJIbHBIX CIIOCOOHOCTEH OOyYarouuxcsi MpU H3y4YEeHUU
Tr€OMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON o0iacTu «MareMatruka u nH(pOpMaTUKa»
yepe3 o0ecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiIyOOKHUX
Tr€OMETPUYECKUX 3HAHUM U JEUCTBUM, CHENU(UUHBIX TEOMETPUU, M HEOOXOIUMBIX
JUIsL YCTIEMIHOTO Mpo¢deCCHOHATBHOTO 00pa30BaHMsI, CBA3AHHOTO C HCIOJIb30BAaHUEM
MaTeMaTUKH.

[IpuopuTeTHBIMU 3aJayaMHd  Kypca TIEeOMETpUM Ha yriayOJEHHOM YpOBHE,
PACHIUPSIONIMMU U YCUIMBAIOIIMMU KypC 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclMpeHre MPEACTaBICHUS O TeOMETPUU KaK YacTH MHPOBOW KyJIbTYphl U
dbopMUpOBaHUE OCO3HAHUS B3AUMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopmMupoBaHUe PEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYypaX KaK O BaKHEUIIIHUX
MaTeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OMUCHIBATH M HM3y4aTh pPa3HbIE SIBJICHUS
OKPY’KaIOLIEro MUpa, 3HAaHHE MOHATUHWHOIO ammaparta mo pazneny «CrepeoMeTpusi»
y4e0HOT0 Kypca reOMEeTpHH;

dbopMHupOBaHWE YMEHHS BIIaJIeTh OCHOBHBIMU TMOHATUSIMH O MPOCTPAHCTBEHHBIX
durypax m HMX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, (QopMyln U yMeHHe
UX TPUMEHSTh, YMEHHS JOKa3bIBaThb TEOPEMbl M HAXOJUTh HECTAHIAPTHBIC CIIOCOOBI
pelieHus 3a1ay;

dbopMupoBaHHE YMEHUS paclO3HABATh HA YEePTEkKaxX, MOJCISAX U B PEaIbHOM MHPE
MHOTOTPAHHUKH U TeJia BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIH;

dbopMupoBaHUe TOHUMAaHUS BO3MOXHOCTH aKCMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTHYeCKUX Teopuid, (OpMUpOBAHHE TOHUMAHUSI PO  AKCUOMATHKHU
MIPU TIPOBEICHUN PACCYKACHUM;

dbopMupoBaHHEe YMEHHS BIAJeTh METOJAMH JOKa3aTeJIbCTB U AJITOPUTMOB
pelIeHns, YMEHUSI UX MPUMEHSTh, MPOBOJAUTH JOKA3aTEIbHBIE PACCYKICHHUS B XOHE
pelIeHNs CTEPEOMETPUUECKUX 33Jlad U 337a4 C MPAKTHUYECKUM COJICPHKAHUEM,
dbopMUpOBaHHUE TPEACTABICHUS O HEOOXOIMMOCTH JOKA3aTeIbCTB MpPH 0O0OCHOBAHUH
MaTeMaTUYECKUX YTBEPKICHUN W POJM AKCMOMATUKU B MPOBEACHUU JI€TYKTHUBHBIX
paccyXAcHUM;

Pa3BUTHE M COBEPIIIEHCTBOBAHNE UHTEIICKTYIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
OoOydJarommxcsi,  IMO3HABATEIIbHOW  aKTUBHOCTH,  HMCCJIENOBATEIbCKUX  yYMEHHH,

KPUTUYHOCTHU MBIIJICHHUA, MHTCPECA K U3YUCHUIO TCOMCTPHH,
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dbopmupoBanre GyHKIMOHATBHOM IPaMOTHOCTH, PEJIEBAHTHON F€OMETPUN: YMEHUS
pacrno3HaBaTh MPOSIBICHUSI F€OMETPUUYECKUX MOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCATbHBIX JKU3HEHHBIX CHTYallUAX W TPH H3yYCHUH TIPYTHX y4eOHBIX
IIPEIMETOB, MPOSIBICHMSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIEIMPOBAHUS pPEaTbHBIX
CUTYyalluii, HCCIEAOBAHUS TOCTPOEHHBIX MOJENEH, HWHTEPNPETAlUUd IOJTYYEHHBIX
pE3yNbTATOB.

OCHOBHBIMU  COJEP)KATEIbHBIMU  JIMHUSIMU ~ y4eOHOro Kypca «l eomeTpusi»
B 10-11 «kmaccax sBustorcs: «lIpsiMble W IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny», «Tena BpamieHus», «BeKTopbl U KOOpAUHATHI B MPOCTPAHCTBE,
«/IBM>KEHMSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B ODPI'OC COO T1peboBaHUE «yMETh ONEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHEe 0o0yueHus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJAEpXKaTelbHbIM JIMHUSAM ydeOHOro Kypca, a
(dopMUpOBaHKE JOTHUYECKUX YMEHHUM pacupenensieTcs He TOJIBKO M0 COAEepKaTeJIbHbIM
JUHUSM, HO U mo rojgam oOyueHus. CoaepkaHue oOpa3oBaHUs, COOTBETCTBYIOIEE
npeIMETHBIM  pe3yibrataM  ocBoeHus  DenepanbHOold  pabodeil  mporpammel,
pacnpenenéHHpIM 10 rojaM OOy4YeHHMs, CTPYKTYPHUPOBAHO TakKHM OOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPUHIMUIIMAIBHBIM BONpocaM oOydaromuecss oOpaiainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BATh OBJIaICHHE TEOMETPUUECKUMHU MOHATUIMU
YW HaBbIKAMH [OCJIEIOBATEIbHO M IMOCTYNATEIbHO, C COOJIFOJICHHEM MPUHLHUIIA
IIPEEMCTBEHHOCTH, 4 HOBBIE 3HAaHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPHYECKHUX
MPEACTABICHUM OOY4YaIOIIMXCA, pacmupsiss u yriyonsss e€, o0pasys TpOoYHbIC
MHO>KECTBEHHBIE CBSI3H.

[lepexon K U3y4eHHIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3/1atTh ycnoBus 1 quddepeHranun 00y4eHus, MOCTPOCHNS HUHIUBUAYaTbHbBIX
o0pa3oBaTeNbHBIX MPOTPAMM, OOECHEUUTh YIIIYOJIEHHOE W3yYeHHE TEeOMETPUU
KaK coCTaBJIsltollel yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH O0YYAIOUIMXCS K MPOJOJDKEHUIO M3YUYEHUSI MaTEeMaTHUKU C y4ETOM
BbIOOpa Oyaymieit mnpodeccuu, obOecneyuBas MTPEEMCTBEHHOCTh MEXAY OOIIUM
U Ipo(peccuoHanbHbIM 00Pa30BAHUEM.

Ha usyuenne yueOHOro kypca «I'eomeTpusi» Ha yriyOJe€HHOM YPOBHE OTBOJUTCS
204 vaca: B 10 kmacce — 102 wyaca (3 waca B Hememo), B 11 kmacce — 102 wyaca
(3 gaca B HeneIO).

COIAEP)XAHUE OBYUEHUSA
10 KJIACC
IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpuH. Touka, mpsmasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 akCMOMaTHUYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJIEJICTBHSI U3 HUX.

B3auMHOe pacnosiokeHue TpsAMBIX B MPOCTPAHCTBE:  IepeceKaroluecs,
napajuielbHble M CKpeluBaroummecs npsmble. [Ipu3Haku CKpemMBaOIIMXCS MPSMBIX.
[lapamnenbHOCTh MPSMBIX M IJIOCKOCTEM B TMPOCTPAHCTBE: MapajlieJbHbIe MpPsIMbIC
B IIPOCTPAHCTBE, NapaJIeIbHOCTh TPEX MPSIMBIX, MaPAIIEIIBHOCTD MPSIMOM U MIIOCKOCTH.
[lapannenbHoe M UEHTpaAJbHOE MPOEKTUPOBaHHE, H300paxkeHue ¢uryp. OCHOBHbIC
CBOMCTBa MapaJyieIbHOTO MNpoeKTUupoBaHus. M3o0paxeHue Quryp B mnapajieiabHOU
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MPOEKIMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXAY NPSMBIMU
B mpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEW: MapajlieNibHbIe IIOCKOCTH, CBOWCTBA
napajuIeIbHBIX TIocKocTel. [IpocTeiinme mpocTpaHCTBEHHBIE (PUTYpPHI HA TIOCKOCTH:
TETPadAp, NapAIIEIEIHUIIE], IOCTPOCHUE CEYEHNN.

[lepneHIUKYASIPHOCTh OPSMOM H  IUIOCKOCTH: MEPIEHAUKYJISIPHBIE MOPSIMbIE
B IIPOCTPAHCTBE, MPSAMBIC [TapaJUICIIbHBIE U MEPIICHANKYISIPHBIE K TUIOCKOCTH, MPU3HAK
NIEPIICHINKYJIIPHOCTA NMPSAMOU M IUIOCKOCTH, T€OpPEMa O NPSAMOM IEPIECHIUKYISIPHOU
wiockocTd. OpToroHanmpHOE MNpoeKkTHpoBaHue. lleprneHauKyIslp W HaKJIOHHBIE:
pacCTOHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT MPSMOW IO IIOCKOCTH, TPOCKIIHS
burypsi Ha IIJIOCKOCTb. [leprieHIUKYISIPHOCTH IJIOCKOCTEH: MIPU3HAK
MEPIEHINKYJIAPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpEX MmeprneHanKyispax.

Yrabel B IPOCTPAHCTBE: YroJI MEXAY MNPSIMOW U IIOCKOCTBIO, IBYI'PAHHBINA YTOJI,
JIMHEWHBIA yroJ JIBYTPaHHOTO yria. TpEXrpaHHbli U MHOTOrpaHHbIe yribl. CBOMCTBa
IJIOCKUX YTJIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKUX M ABYTPAHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUJISL TPEXTPAHHOIO YyIJa.
MHoOrorpaHHuKHU

Bubl MHOrOrpaHHUKOB, pa3BEPTKA MHOTOTpaHHUKA. [Ipu3ma: N-yrosibHas npusma,
npsiMasi M HAaKJIOHHAs TMpU3MbI, OOKOBass U TOJIHAs TMOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsSAMOYTOJIBHBIN NapajuieNIeNUIe] U ero cBocTea. KpaTuaimue mytu
Ha TMOBEPXHOCTH MHOrOrpaHHuKa. Teopema Oiinepa. IIpocTpaHCTBEeHHass Teopema
[Tuaropa. [Mupamuga: n-yroiapHas nupamuja, NpaBUIbHAS U yCE€UEHHAs MUPaMUIbL.
CpoiictBa pébep W OOKOBBIX TpaHeW MpaBWIbHOW TUpamuabl. [IpaBuiibHBIE
MHOIOTPaHHHMKH: MpaBWIbHAsg IpU3Ma U IPaBWIbHAS NUpaMHAa, [paBUJIbHAsS
TpeyroJibHasi MUpaMuia U MPaBWIbHBIN TeTpasap, Kyo. [IpeacTaBieHne o mpaBMIbHBIX
MHOI'OTPAHHUKAX: OKTadIpP, JOAEKA AP U UKOCAIP.

Brruucienue 31eMEeHTOB MHOTOTPAHHHUKOB: pé€Opa, auaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTU U TMOTHOW MOBEPXHOCTH MPSIMOM MPU3MBI, IOl OCHOBAHUI,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM mpu3Mbl. [lnomaas 00KOBOM MOBEPXHOCTH U
MTOBEPXHOCTH NTPABUJILHOW MUPAMUJIBI, TEOPEMA O IUTONIAAN YCEUEHHON TUPaMU/IbI.

CummeTpussi B MNPOCTPAHCTBE.  ODJIEMEHTHl  CUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B  MPaBWIBHOM MHOTOTPAHHHUKE: CUMMETpUS
napajjieyenunesa, CHUMMETPUST TPaBUIBHBIX TPU3M, CHUMMETPUS TPaBUIBHOU
MAPAMUJIBI.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, [IMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNPaBICHHBIC
BEKTOPBI. PaBEeHCTBO BEKTOpPOB. JIEWCTBUSA C BEKTOPAMH: CJIOXKEHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uucio. CBoHCTBa
CJI0’KEHHUSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOpA Ha yncio. [[oHsITHE KOMIIIIaHApHBIE
BEKTOpBI. [Ipu3HaK KoMITaHapHOCTM TpEX BEKTOpPOB. lIpaBuno mnapamenenunexna.
Teopema 0 pa3ioKeHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM. [IpsMoyronpHas
cuctemMa KoopauHar B mpocTtpaHcTBe. Koopaunatel BekTopa. CBsA3p  MEXIy
KOOpAMHATAMH BEKTOpPA U KOOPAMHATAMH TOYEK. YTOJ MEXAy BekTopamu. CKalsipHOE
IIPOU3BEACHUE BEKTOPOB.
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11 KJIACC
Tesia Bpamenust

[TousTHS: HUIMHAPUYECKAs TOBEPXHOCTh, KOHMUECKas TOBEPXHOCTh, cpeprudeckas
MOBEPXHOCTh, OOpasyromue TMOoBepXxHOCTeH. Tenma BpameHWs: UTWIUHApP, KOHYC,
yceu€HHBIM KOHYC, chepa, map. BzammnHoe pacnonoskeHue cdepsl M TIOCKOCTH,
KacaTeJIbHas IIIOCKOCTh K cepe. M3o0pakeHune Ten BpaleHus Ha miiockoctu. Pa3Béprka
WIMHIPA U KoHyca. CUMMeETpHs cephl U mapa.

O6béM. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 06 00bEME MPAMOYTOIBLHOTO
napaienenunena u ciuenctsus u3z He€. OO0BbEM NpsMOW W HAKIOHHOW MPHU3MBI,
HWIMHAPA, TUpaMubl U KoHyca. O0BEM 11apa U apoBOro CErMeHTa.

KomMOuHanuu Ten BpalieHus ¥ MHOTOTpaHHUKOB. [Ipu3mMa, BriucanHas B LWJIMHID,
oInvcaHHas okoJo nunuHapa. [lepeceuenue cdepsl u mapa c miockoctbio. Kacanue mapa
u ceprl IOCKOCThIO. [IoHATHE MHOrOrpaHHHMKa, OMMCAHHOTO OKOJIO c(ephl, cdepsl,
BIIICAHHON B MHOTOTPAHHHK WJIM TEJIO BPAILICHUSI.

[1nomaae NOBEpXHOCTH HUIMHAPA, KOHYCA, TIoWaas chepsl 1 e€ yacteid. [lonodue
B npocTpaHcTBe. OTHOIIEHHE 00BEMOB, IUIONIAIEH MOBEPXHOCTEH MOAOOHBIX (GUTYP.
[IpeoOpazoBanne  mojgobOusi, romMoTeTHs.  PemieHue 3amad Ha  IUIOCKOCTH
C MCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHne cedeHuil MHOTOTpaHHUKOB W TEJI BpAlICHUS: CEYECHHS LHJIMHIpA
(mapaJienTbHO U MEPIEHIUKYJISIPHO OCH), CEUCHUsI KOHYCa (MapaieibHOE OCHOBAHUIO U
IPOXOJSIEe Yepe3 BEpUIMHY), CEUEHUs LIapa, METOJbl MOCTPOCHHSI CEUEHHI: METOJ
CJIEJIOB, METOJI BHYTPEHHETO IPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH.
BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTtBe. Onepauny Haj BEKTOpamMH. BEKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO yYMHOXkeHUs. I[IpsMoyronbpHas cucTeMa KOOpIHWHAT
B ipocTpancTBe. KoopauHats! BekTopa. Pa3noxkenue Bekropa o 6aszucy. KoopaunatHo-
BEKTOPHBIN METOJ IPU PELIEHUU T€OMETPUUECKUX 3a/a4.

J{BMKEHUS B IPOCTPAHCTBE

JIBmxenus: mpoctpanctBa. OtoOpaxkenus. J[Buxenus u paBeHcTBO duryp. O6mme
CBOMCTBA JBWIKCHHMHW. BHIBI JBWXKEHWM: IapajuleNIbHBI MEPEHOC, LEHTpalbHas
CUMMETpPHS, 3€pKaJIbHAasi CUMMETpHS, MOBOPOT BOKpyr mnpsimoi. IlpeoOpa3oBaHus
noaoOust. [Ipsimas u cdepa Ditnepa.

NPEIMETHBIE PE3YJIBTATbBI

K kony 10 kiacca oOydaromuics HayqYuTCs:

CcBOOOHO ONEPUPOBATH OCHOBHBIMH MOHITHSIMH CTEPEOMETPUU MPHU PEHICHUN
3a7a4 U MMPOBEJICHUU MAaTEeMAaTUYECKUX PACCYXKICHUIA;

NPUMEHATh AaKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX TMPH PEIICHUH
reoMEeTPUUECKUX 3a/1a4;

KJIacCU(PUIIMPOBATh B3aUMHOE DACIONIOKEHHE TMPSIMBIX B  TPOCTPAHCTBE,
TUTOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO OINEPUPOBATH MOHSATHIMHU, CBSI3aHHBIMH C YIJIaMH B IIPOCTPAHCTBE:
MEXy MPSIMBIMU B IPOCTPAHCTBE, MEXTY MPSIMON U TNIOCKOCTBIO;

cBOOOHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

cBOOOJHO pacro3HaBaThb OCHOBHBIE BHUJIbI MHOTOTPAHHUKOB (TpU3Ma, MUpaMU/a,
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IPSIMOYTOJIBHBIN Tapajienenure, Ky0);

KJIaCCU(PHUIIMPOBATH MHOTOTPAHHUKH, BEIOUpast OCHOBaHUS JIJIs KilacCH(PHUKAINH;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMUA C CEYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH NApAJIJICIIbHOE, IEHTPATBHOE i OPTOTOHAITBHOE TIPOSKTHPOBAaHUE QUTYP
Ha TUIOCKOCTD, BBITIOJIHATH H300paxeHus: (GUryp Ha TUIOCKOCTH;

CTPOUTh CEUYCHHSI MHOTOTPAHHWKOB PAa3JIMYHBIMH  METOJAaMH, BBITIOTHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHII CBEPXY,
COOKY, CHU3Y;

BBIUMCIISITh TUIOMAAN IMOBEPXHOCTEH MHOTOTPAHHHKOB (MpU3Ma, NHpaMUA),
TE€OMETPUUYECKUX TeJ C IPUMEHEHHEM (HOpMYIT;

CBOOOJTHO ONEPUPOBATh MOHSTHSIMHU: CHMMETPHUS B TMPOCTPAHCTBE, IIEHTP, OCh
U TUIOCKOCTb CUMMETPHH, IIEHTP, OCh U TUIOCKOCTh CUMMETPUU (QUTYPHI;

CBOOOJTHO  OMEPUPOBATH  MOHSATUSMU, COOTBETCTBYIOIIUMH  BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHSTH JICHCTBHSI HAJl BEKTOPaMU;

permaTh 3a/1adyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUECKHX OTHOIICHWA W HaXOXIICHUE
TCOMETPUYCCKUX  BEJIWYMH, TPUMEHSS HW3BECTHBIE METOALI TPH  PEIICHUU
MaTEeMaTHYECKHUX 3a7a4 MOBBIIIIEHHOTO M BRICOKOT'O YPOBHS CIIOKHOCTH;

MPUMEHSATh  TPOCTEHINIME  TPOrpaMMHBIE  CPEICTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

U3BJIEKaTh,  MPEOOPa3OBBIBATH u WHTEPIPETUPOBATH uHdOopMaIuio
O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTypax, MPEICTABICHHYI0 Ha 4YepTexax Hu
PUCYHKaX;

NPUMEHSTh TIOJIYYCHHBbIC 3HAHUS Ha TPAKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHbIe CUTYaIlMd, MPUMEHATh M3YYCHHBIC MOHATHUS B IMPOIECCE MOMCKA PEIICHUS
MaTeMaTu4ecku cHOpPMyYITUPOBAHHON MTPOOIEMBbI, MOJICTUPOBATH PEATbHBIC CUTYallMH Ha
S3BIKE TEOMETPHUH, HWCCICOBAaTh TIOCTPOCHHBIE MOJCIH C  HCIOJh30BAaHUEM
TCOMETPUUYCCKUX MOHATHIA U TEOPEM, almapara aareophl, penaTh MPakKTHIECKUE 3a0a49H,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUICCKUX BEITUIHH;

MMETh TIPEACTABICHHS 00 OCHOBHBIX 3Talax Pa3BUTHS F€OMETPHUH KaK COCTaBHOM
JacTH (yHIaMEHTA Pa3BUTHS TEXHOJIOTHH.

K konmy 11 kaacca oOydaromuiics HayqYuTCs:

CcBOOOHO ONEPUPOBATH OHATUAMHU, CBSI3aHHBIMH C IIHJIMHAPUYECKON, KOHUUECKON
U c(hepruvecKOil MOBEPXHOCTIMU, OOBACHATH CIIOCOOBI OJTYUYECHHUS;

OIEepUPOBATH NOHITUSIMH, CBI3AHHBIMU C T€JIaMU BPALLIEHUS: LIMJIMHIPOM, KOHYCOM,
chepoit u mapow;

pacno3HaBaTh Tena BpalleHus (IMIMHIP, KOHYC, cdepa U 1map) U oObACHIThH
CIOCOOBI MOTYYEHUs TEJ BpAILICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE CPEPhI U IIIOCKOCTH;

BBIUMCIIATh BEJTUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJl BpalIeHUs, OOBEMBI U
IUIOIIAAN TOBEPXHOCTE MHOIOTPAaHHUKOB M TE€J BpALICHUS, F€OMETPUYECKUX Tell
C IpUMEHEHHEM (OPMYI;

CcBOOO/IHO OTIEPUPOBATH MOHATUSMHU, CBA3aHHBIMU C KOMOMHAIIMSIMU TEJ BPAILICHUS
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YU MHOTOTPAaHHUKOB: MHOTOTPaHHHUK, BITMCAHHBIN B cPepy M ONMUCAHHBIN OKOJIO Chephl,
cdepa, BIUCaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS,

BBIYUCIIATh COOTHOIICHUS MEXKIy IUIONIAAIMH TOBEPXHOCTEH M 00BEMamMu
IT0JTOOHBIX TEI;

M300pakaTh W3y4aembie (UTYPHI, BBITOIHATH (BBIHOCHBIC) TUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHUII CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHUS
TEJI BPAIllCHUS,

U3BJIEKaTh,  UHTEPIPETUPOBATH U peoOpa3oBLIBAThH uH(pOpPMAIIHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTrypax, MPEICTABICHHYI0O Ha dYepTexkax u
pHUCYHKaX;

CBOOO/THO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEPAIMU HaJl BEKTOpPaMU;

3a71aBaTh IJIOCKOCTh YPaBHEHUEM B ICKaApPTOBOM CHCTEME KOOPIUHAT;

pelllaTh T€OMETPUYECKUE 3alaud Ha BBIYMCICHUE YIJOB MEXKIY MOPSMBIMH H
IJIOCKOCTSIMM, BBIYMCIICHUE PACCTOSIHUA OT TOYKM JI0 IUIOCKOCTH, B LEJIOM,
Ha MMPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEIICHUU;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMU, CBI3aHHBIMU C JBUKEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA ABMKCHUIA;

BBITIOJTHATh U300paKEHUSI MHOTOTPAHHUKOM U TEJI BPAILICHUS TIPU MapalieIbHOM
nepeHoce, IEHTPAIbHON CUMMETPHUHU, 3€pKaIbHON CUMMETPUU, TIPU MOBOPOTE BOKPYT
npsIMOM, TTpeoOpa3zoBaHus 000K,

CTPOUTHh CEYEHUSI MHOTOTPAHHUKOB M TEJ BpallCHUS: CEUCHHUS MWIMHIpa
(mapayieTbHO M MEPIEHIUKYIISIPHO OCH), CEUCHHUS KOHYca (IMapayieIbHOE OCHOBAHHUIO U
MIPOXOJIAIIEe Yepe3 BEPIINHY), CEUCHHUS IMIapa;

HCII0JIb30BaTh METO/Ibl MIOCTPOCHUSI CEUEHU: METO/I CJIe/IOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJ TIEPEHOCA CEKYILEH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHATh TEOMETpUUECKUE (PaKThl IS pEelIeHUS CTePEOMETPUUYECKUX 3ajad,
MPEAINOIaralouMXx HECKOJIBKO IIArOB PEMICHUs, €CJIIM YCJIOBHS NPUMEHEHUS 3aJaHbl
B SIBHOU U HEABHOU (opme;

peliaTh 3aJa4d Ha J0Ka3aTelIbCTBO MAaTeMaTUYECKUX OTHOIIEHWW W HAXOXKICHUE
Ir€OMETPUYECKUX BEJIUYNH;

MPUMEHSITh MPOTPAMMHBIE CPEJICTBA U IJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/aY;

MIPUMEHSTh MOJIYYCHHbIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh, AHAIM3UPOBATH U
OLICHUBATh PEAJIbHbIE CUTYallMU, IPUMEHATh U3YUEHHBIE MTOHSATHUSI, TEOPEMbI, CBOWCTBA
B TIpPOIlECC€ TMOMCKA pEIIeHUs MaTeMaTH4YeCcKd CHOPMYITUPOBAHHOW MPOOIEMBI,
MOJIETUPOBATh PEajbHbIE CUTYallMU Ha SI3bIKE T€OMETPHUU, UCCIIEIOBATH MTOCTPOCHHBIC
MOJICITH C HCTOJb30BAaHHEM I'€OMETPUUYSCKUX IMOHIATHH M TEopeM, almapara ajareOpel,
peliaTh NpakKTUYECKUE 3aa4M, CBSI3aHHBIE C HAX0XKICHUEM IeOMETPUYECKUX BEJIUYHH;

UMETh MPEJICTABICHUS 00 OCHOBHBIX dTalax pa3BUTHS M€OMETPUU KaK COCTABHOM
yacTu (pyHIaMeHTa Pa3BUTHUS TEXHOJIOTHH.
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10 KJIACC
HaszBanue KomnuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
pazjena (TeMbl) Kypca 4acoB OcHoBHOE cojiepKanne yuarmxcs
BBenenune B crepeoMeTprio 23 OcCHOBHBIE MPOCTPAHCTBEHHBIE OnpenensiTh MI0CKOCTh Kak (GUrypy,

¢qurypsl.
[ToHsATHSA cCTEpEOMETPUN: TOUKA,

npsiMast, IIOCKOCTb, IIPOCTPAHCTBO.
OcHOBHBbIE NTpaBUIIa U300pAKEHUS

Ha PUCYHKE IUIOCKOCTH, TapaJuIeIbHbIX
OpSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka.

[lonsTus: nepecekaromuecs MmIoCKOCTH,
nepeceKaroIuecs mpsiMasi U TNIOCKOCTb;
MOJTyTIPOCTPAHCTRO.

MHoOrorpaHHuKy, H300paxeHue
IPOCTEHIIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMMNX 0ObEKTOB.
AKCHOMBI CTEPEOMETPHH 1 TIEPBHIE
CJIEJICTBUS U3 HUX.

CriocoOslI 3a1aHus MPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnui

B KOTOPOU BBIMOJIHSAETCS TIIAHUMETPHSL.
JlemaTte MpoCTEUIIINE JTOTUUECKUE
BBIBOJIbI M3 aKCMOMATHUKHM TNIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTbHBIX
00BEKTOB, HICATH3AIINECH KOTOPBIX
SIBIISIFOTCA AKCUOMBI T€OMETPHH.
N3y4aTh, NpUMEHSTh PUHITUIIBI
IMOCTPOCHUS CEUCHUN.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUYCHUM METOJI CJIEIOB, METO]
BHYTPEHHETO MPOCKTUPOBAHUS, METO]I
MEPEHOCA CEKYIIEH TIIOCKOCTH.
Pemate crepeomeTpuueckue 3aaauu:
Ha OMpEICJICHUE BUAA CEUYCHUS U
HaXO0XXJCHUE €To IIJIOMIa/IH.
AKTyanu3upoBath (DaKThl U METObI
TJIAHUMETPUHM, PEJICBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHUHU.

Hcnonb30BaTh Npu peICHUH 3a1a4
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nupamMubl, Kyoa v IpU3Mbl, KOTOPBIE
MPOXOJIAT uepe3 ux peéopa.
N3o0paxenue nepeceueHus
ITOJYYEHHBIX TUIOCKOCTEM.
PackpairBanue mocTpOEHHBIX CEUEHHI
Pa3HBIMU LIBETAMH.

Meron cnefoB sl HOCTPOESHUS
ceueHuid. CBOMCTBa epeceYeHU
IPSMBIX U II0CKOocTen. [locTpoeHue
CEUEHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMUCh 1aroB
OCTPOECHHUS.

[ToBTOpEHNE IUNTAHUMETPUH.

TeopeMa 0 MpoONnOpPUHOHATBHBIX
orpeskax. [TogoOue TpeyroabHUKOB.
Teopema Menenast. Pacuérsl

B CEUCHMSIX HA BEIHOCHBIX YEPTEkKAX.
HcTopus pa3BUTHS TUTAHUMETPHH

U CTEPEOMETPUU

CJIeIyIoUe INIAHUMETpUYecKre haKkThl
Y METOJIbI:

Teopemsr Darneca u

0 MPONOPLMOHAIBHBIX OTPE3KAX.
AJITOpUTM AENEHUS OTPE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEpEHHBIN TPEYTOJIBHUK.
PaBHOCTOPOHHUI TPEYTOJBHUK.
[IpsIMOYTOJIBHBIN TPEYTOJIbHUK.
CBOIICTBO CpeHEN JTMHUU
TpeyrojbHuka. CBOMCTBO OMCCEKTPHUCHI
yriia Tpeyrojbauka. CBONCTBO MeIMaH
TPEYTOJIbHUKA.

[Ipu3Haku no100Us TPEYTOJIBLHUKOB.
[TonyuaTs npencraBiaeHus oo
OCHOBHBIX ATarax pa3BUTHUS TEOMETPUU
KaK COCTaBHOM yacT pyHIaMeHTa
Pa3BUTHS TEXHOJIOTUI

BzanmHoe pacrnosioxxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenBaroImuecs
npsMble. [Ipu3Haky cKkpemumBaromumxcs
IIPSAMBIX.

[TapannensHble npsiMble

KinaccudunmpoBaTs B3auMHOE
PaCIOJIOKCHHUE TIPSIMBIX

B ITPOCTPAHCTBE, WILUTFOCTPHUPYS
PUCYHKAMHU U TIPUBOJIS IPUMEPHI
W3 peabHOU KU3HMU.
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B pocTpaHcTse. Teopema

0 CYILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MTAPAJIIENBHON TAHHOU
MPSIMOU, MTPOXOJAILIEH YEPES TOUKY
MPOCTPAHCTBA U HE JIC)KAIEH

Ha JTAHHOM IIPSMOW.

JleMMa 0 mepeceueHnH MapayIeabHbIX
IPSIMBIX INTOCKOCTHIO. [TapannensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
NapaJJIEIbHBIX IPSIMBIX.

TeopeMa 0 CKpeUBaOIINXCS MTPSAMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA APAJIIEIIBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX Uryp B mapamuiebHOM
IPOEKIIUH.

[enTpanbHas npoeKuus.

VY051 ¢ coHanpaBIeHHBIMU CTOPOHAMM.
Yrosn MexXy NpsIMbIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCJIEIOBAHNE, CBS3aHHBIC

C pacIIOJIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE

JlokasbIiBaTh TEOpPEMY

O CYyILIECTBOBaHUH U €IMHCTBEHHOCTU
MAPAJLICITBHON MPSAMOM, MTPOXOISIIIEN
Yyepe3 TOUKY MPOCTPAHCTBA U HE
JeXalen Ha Ipyrox npsMou; JIEMMY

0 MEepPECEeYEHUH TIOCKOCTU ABYMSI
napajuieIbHbIMU NPSIMBIMU; TEOPEMY

0 TPEX MapaieIbHBIX MPSIMBIX.
JlokasbIBaTh MPU3HAK
CKPELIMBAOIINXCS IPSMBIX, TEOPEMY
O CKpEIIMBAIOIIMNXCS MPSMBIX.
JIoKa3bIBaTh TEOPEMY O PAaBEHCTBE
YTJIOB C COHANPaBJIECHHBIMU CTOPOHAMM.
OOBSCHATH, UTO HA3bIBACTCS
napajuieIbHbIM U LEHTPATbHBIM
MIPOEKTUPOBAHUEM U KAK BBITOJIHSETCS
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MapalIeIbHOIO
MPOEKTUPOBAHHUSI.

N3o0paxkath B mapauieabHON
IIPOEKLUU Pa3HbIE TEOMETPUUECKUE
burypsi.

Pemate cTepeoMeTrpudeckue 3a1auu
Ha JI0Ka3aTeIbCTBO U HCCIIEJOBAHUE,
CBSI3aHHBIE C PACTIOI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBoaUTH TOKa3aTENbHBIE
pacCykJIeHUs MPU pElICHUU
r€OMETPUYECKUX 3a/1a4, CBSI3AHHBIX
CO B3aMMHBIM PACIOJIOKEHUEM
OPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIM3UPOBATH U
OLICHUBATh YTBEPKJICHHUS C LEIBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MonennpoBaTh peabHbIE CUTYalUH,
CBSI3aHHBIE CO B3aUMHBIM
PacroJI0KEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccenenoBars NOCTPOEHHBIE MOJETT
C UCIIOJIb30BAaHUEM T€OMETPUUECKUX
MOHSTUH U TEOPEM, amnmnapara ajareopsl,
IU(PPOBBIX PECYPCOB.

[lomy4ats mpeacraBiieHHE

O UEHTPAJIbHOM MPOEKTUPOBAHUH

1 00 ucropuu padboT MO TEOPUH
MEPCTIEKTUBBI

[TapanienbHOCTb MPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTrs: napamieabHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak mapajuieIbHOCTU MPAMOMN U
nockocTy. CBOKCTBA MAPAIIIETBHOCTH

Knaccudummpoats B3auMHOE
PaCIOJIOKEHHE MPSMOU U TIIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOS
COOTBETCTBYIOIINE IPUMEPHI
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IPSIMOM U TIJIOCKOCTH.
['eomerpuueckue 3a1aun

HAa BBIUYHCIIEHUE U JOKA3aTEIIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

[TocTpoenue ceueHns, NPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJyIEIbHOTO APYTOM IPSAMOM.
Pacuér ornHowmenui. [lapamtensHas
IIPOEKIMsA, IPUMEHEHNE

JUTSI TIOCTPOCHUS CeUeHUM Ky0a

Y MapaJuIeIIeUIea.

CpoiicTBa IMapaJuICIICIIUIICAa U IIPU3MBI.

[TapannensHblie iockocTH. IIpu3Hakn
NapajuIeIbBHOCTH JIBYX IIIOCKOCTEMN.
Teopema o0 mapaieIbHOCTU U
€IUHCTBEHHOCTH IIJIOCKOCTH,
IPOXOSALIEN YEPE3 TOUKY, HE
NPUHAJIEKAITYIO TAHHOM INIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa napauieNbHbIX MIOCKOCTE:
0 MapaJJIEIbHOCTU MPSMBIX
IIepeceueHUs NPU NEPECEUCHUN IBYX
MapajyIeIbHbIX NIOCKOCTEN TPETHEN;
00 OTpe3Kax mapayiIeIbHBIX MPSIMBIX,
3aKIIFOUEHHBIX MEXK/Ty MapajiieIbHBIMU

U3 pEAbHOM KU3HH.
DopMyIMpPOBATH OMPEAECICHUE
ITapaJuIeNIbHBIX IPSIMOM U INTIOCKOCTH.
JIoKa3pIBaTh IIPU3HAK

0 MMapaJUIENBHOCTH IPSIMON U
IJIOCKOCTH; CBOWCTBA MAPAJIIEIbHOCTH
MPSIMOU U TUIOCKOCTH.

Pewrats crepeoMeTpudecKkue 3a1a4n
BBIYMCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C [1APAIIICIIBHOCTBIO
IIPSAAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pewars npaktryeckue 3a1adn

Ha IIOCTPOCHUE CEUCHUN Ha YepTe)Kax
TETpa’pa U napajuIeIeInIeaa.
Pemrars crepeoMerpruueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHU
IJIOCKOCTBIO.

IIpoBOAUTE JIOTMYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHUS

IIPU PELICHUN T€OMETPUYECKUX 3a/1a4
CBSI3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEHN.

CpaBHHBaTh ¥ aHAJIU3UPOBATH
peanbHbIE CUTYAluH, CBI3aHHbIE

C MapaJJICTbHOCTBIO NPSIMOU U
IIJIOCKOCTHU B IIPOCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCCUCHUU HpSIMOI?I
C ABYyMs ITapaJlJICIIbHBIMU IINIOCKOCTAMUA

MOJEIUPOBATh pEAIbHBIE CUTYALUH,
CBSI3aHHBIE C NIAPAJUIEIBHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUHU

IleprieHIMKYISAPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa
Ha IJIOCKOCTU, TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuienienumnena. Beraucinenue aimH
OTPE3KOB B KyO€ U MPSAMOYTOJILHOM
napajuieIIeIuneie.
[lepneHIUKYISAPHOCTD NPSIMOU U
110CKOCTH. [Ipr3Hak
NEPHEHIUKYIIPHOCTH MPSMOU U
IJIOCKOCTHU. Teopema 0 CyIlecTBOBaHUU
U €JIMHCTBEHHOCTH MIPSIMOH,
IPOXOIALIEN YEPES TOUKY
MPOCTPAHCTBA U MEPIICHANKYIISIPHOM
K IUIOCKOCTHU. I1nockocTu u
NepIeHIUKYJIIPHbIC UM MpsMast

B MHOTOTPaHHHKAX.
[TeprieHaUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha IPSIMYIO.

TeopeMa 0 TpEX NMepHeHAUKYIISIpax
(mpsimast u oOpaTHas).

AKTyanu3upoBaTh (DaKThl U METOBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.
@OopMyIIMPOBATH ONPEICIICHHUS :
MEPIEHIUKYIISIPHBIX MPSIMBIX

B IIPOCTPAHCTBE; OMPEICIICHUE MPSIMOW,
MEPIECHAUKYJISIPHON K INIOCKOCTH.
JloKa3pIBaTh: JIEMMY

O TIEPHEHINKYIISIPHOCTH ABYX
napajuieIbHBIX IPSAMBIX K TPEThEH
MPSIMOI; TEOPEMBI O CBSI3U MEXKIY
MAPAIIICTBHOCTHIO MIPSIMBIX U UX
MEPIEHAUKYIISIPHOCTHIO K TNTIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOM
Y IUIOCKOCTHU;, TEOPEMY

O CYIIIECTBOBAaHUM U €IUHCTBEHHOCTHU
NPSIMO, TPOXOASAIIEN Yepe3 JaHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TAHHOMU
IJIOCKOCTH.

N3ob6paxath B3aUMHO
MEPIICHANKYJIISPHBIC TPAMYIO
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VYT0J1 MeXIy CKpEeIIUBAOIUMUCS
npsaMbIMU. [louck nepneHIuKyIspHbIX
MPSIMBIX C TIOMOILBIO
MIEPIIEHIUKYJIPHBIX IIIIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHUE.
[TocTpoeHue ceueHuii Kyoa, IPU3MBI,
MIPABWJIBHOW MMUPAMUABI C IOMOLIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummeTpust B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTu
CUMMETPHUI B MHOTOI'PaHHUKaX.
IIpu3HaK nepneHIuKyJJIIpHOCTH
IIPSIMOM U TNIOCKOCTH KaK CJIEICTBUE
cummeTpuu. 1IpaBuiibHbIE
MHOTOI'PaHHHUKHU

Pacuér paccrosgauii oT TOUKH

110 MII0CKOCTH. CIOCOOBI OMYCTUTh
NEPIEHINKYJIAPBI: CHMMETPHS, CIIBUT
TOYKH I10 TapaJUIETIbHON MPSMOMU.
Casur 1o HenapaaeabHOU MPSIMOH,
U3MEHEHUE PACCTOSIHUN

Y TUIOCKOCTb.
@opMyIMpOBaTH CBOMCTBO
NEPHEHANKYJIAPA IO OTHOUIEHUIO

K IJTIOCKOCTH.

[TomyyaTs npencTaBieHrue O 3HAYEHUU
MEePIEHANKYJIApA IS APYTUX 001acTei
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH ), B PEATTbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3bpIBaTh YTBEPKIACHUS, CBI3AHHBIC
C IIPOEKIMEN NPSIMOU Ha TIJIOCKOCTb,
HEINEPNEHAUKYIISIPHYIO K 3TOM IPSIMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEePHEHANKYIISIPaX U TEOPEMY
00paTHYyI0 TeOpeMe O TPEX
NEePHEHANKYIIApaXx.

[lomy4ats mpeacraBiieHHE

00 OPTOroOHaTBLHOM MTPOEKTUPOBAHUH.
JIoKa3pIBaTh TEOPEMY O MPOEKIIUHU
TOYKHU Ha NPSIMYIO.

Pemate crepeomeTpuyeckue 3agaud,
CBSI3aHHBIE C NIEPIIEHIUKYIIPHOCTHIO
MPSAMOM U IUIOCKOCTH.

Pemiats npukiagHbie 3a1a4H,
CBS3aHHBIE C HAXOXKJIECHUEM
r€OMETPUYECKUX BEIHYHMH.
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Pewiats crepeoMerpruyeckue 3a1auu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHAUKYIIpax,
HaxO0XXJCHUEM PACCTOSIHUU,
ITOCTPOECHUEM MTPOEKIIMHM.

CpaBHHBaTh U aHAIU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.
AHanmM3upoBaTh U MOAEIUPOBATH

HAa SA3bIKE TE€OMETPUU PEAJIbHBIC
CUTYyalluH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPAMOU U
IIJIOCKOCTH; UCCIIEI0BATh TIOCTPOCHHBIE
MOJIEJIA, B TOM YUCJIE U

C UCII0JIb30BAHNEM ammapara aareopbl

VYTrabl 1 pacCTOAHUSA

16

[ToBTOpEHUME: YrOa MEXK Y NPSIMBIMU
Ha IJIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEHME: YTOJI MEKITY
CKPELIHUBAIOLIMMHUCS PAMBIMU

B IIPOCTpaHCTBE. ['eoMeTpuueckue
METObI BEIYUCIIEHUS YIJIa MEXKIY
NPSIMBIMU B MHOTOIPAHHUKAX.

AKTyanu3upoBath (PaKThl U METO/bI
IJIJAHUMETPHH, PEJICBAHTHBIE TEME,
MTPOBOAUTH AHAJIOTHH.
DopMyIUpPOBaATH OIIPECICHUE
IBYI'PAHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YTJI0B ABYTPAHHOIO YIJIA.
KnaccuduimpoBaTs AByrpaHHbIE YTIIbI
B 3aBUCHMOCTH OT UX I'PagyCHOU MEPBI.
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JIByrpanHsiil yroia. CBOMCTBO
JIMHEWHBIX YIJIOB IBYTPAaHHOTO yIJa.
[TepnieH UKy PHBIE TTTIOCKOCTH.
CBoiicTBa B3aUMHO NEPIEHIUKYIISPHBIX
mnockocren. [IpusHak
MIEPIICHIUKYJISIPHOCTH IIOCKOCTEM;
TE0-peMa O IPSIMOM NIEPECEYEHNS IBYX
IJIOCKOCTEN MEPIEHIUKYISIPHBIX
TPETHEH IIOCKOCTH.

[IpsAMOYTONBHBIN NTapalIeeINIeN;
Ky0; U3MepeHusi, CBOMCTBA
IPSIMOYTOJIBHOTO MapaJijIeIenuIe 1a.
Teopema 0 1uaroHaiy MPsIMOYTOJIBHOTO
napajuieJIeIMIeaa U CIEICTBUE U3 HEE.
CrepeoMeTpuueCKUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3AMMHBIM
PACIIOJI0KEHUEM IIPSAMBIX U ITIOCKOCTH.
[ToBTOpEHNME: CKPEIIMBAOIIAECS
psIMBIE, MapAJUIEIbHBIE INIOCKOCTH

B CTaH/IAPTHBIX MHOTOIpaHHUKAX.
[Tapa mapanienbHbIX MIOCKOCTEH

Ha CKPEIIUBAIOIINXCS MPSIMBIX,
PaCCTOSTHUE MEXKTY
CKPEIIHUBAIOIIUMUCS MPSAMBIMU

B IIPOCTBIX CUTYyalUSIX.

Onyckanue nepneHauKyIspoB,

DopMyJIMPOBATH ONPEECICHUE B3aUMHO
NEPHEHANKYJIAPHBIX MIJIOCKOCTEH.
JIoKa3pIBaTh TEOPEMY O IPU3HAKE
NEPHEHANKYIIPHOCTH JIBYX
IIJIOCKOCTEH.

@OopMyIMpPOBATH CIEIACTBUE

(13 mpU3HAKA) O MEPHEHANKYIIPHOCTH
IJIOCKOCTH, KOTOpasi NEPIEHANKYJIISIPHA
[IPSAMOM, IO KOTOPOH NIEPECEKAKOTCS BE
IIJIOCKOCTH, 3TU IIJIOCKOCTSIM.
JIoKa3bIBaTh YTBEPKICHHUS O €TI0
CBOMCTBAaX; TEOPEMY U CIIEICTBUE

U3 He€ 0 JUaroHaJsiX MpsIMOYTOJIBHOTO
napasuleJIenunea.

Pewats crepeomeTprueckue 3aaaum,
CBS3aHHBIE C MEPIEHIUKYISIPHOCTD
MPSIMBIX U TIJIOCKOCTEN, UCIOIB3YS
MJIaHUMETPpUUYECKUE PaKThl U METOBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
NIOKa3aTEIbHbIE PACCYKICHUS TPU
pELIEHNN T€OMETPUYECKUX 3a/1ad,
CBS3aHHBIX C IEPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEHN.

AHanmM3upoBaTh U MOAEIUPOBATH

Ha S13bIKE T€OMETPHUH PEAIbHBIC
CUTYallMH, CBSI3aHHbIE
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BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
JI0 TOYKU; NPSIMOU;, TNIOCKOCTH.
Brranciienne paccTossHUN MEXIy
CKPEIINBAIOIIAMUCS ITPSAMBIMH

C MIOMOIIBIO NEPIEHANKYIAPHON
IJIOCKOCTH.

TpéXrpaHHbIN yroJ, HEPaBEHCTBA
IUIsl TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, Teopemsr
KOCHHYCOB U CHHYCOB

JUISL TPEXTPAHHOTO YIJIa. DJIEMEHTHI
chepuueckoit TeOMETPHH:
reoJIe3U4ECKUe JIMHUN Ha 3emiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TTOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHCJI€ U C UCTIOJIb30BAaHUEM
amnmapara anreOpsbl.

Pemate npuknagseie 3a1auu,
CBSI3aHHBIC C HaX0KICHUEM
r€OMETPUYECKHUX BEJINYUH

MHororpaHHuKH

Cucremaruszanus 3HaHUI:
MHOrorpaHHHK U €ro 3JIEMEHTHI.
[Tupamua. Bunsl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. IIpsimMast u HaKIOHHAsS
npu3msl. [IpaBuibHas mpusma.
[Ipssmont mapatenenunen,

MPSIMOYTOJILHBIN 1A AJUICIICITUIIC A, K 0.
2

Brinmyknsle MHOrOrpanHuku. Teopema
Oitnepa. [IpaBuibHbIC U
NOJIyIIPABUJIbHBIE MHOTOTPAHHUKHU

PaGoTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, I€JIaTh 3aMEYaHusl,
KOMMEHTAapUHU.

AHanM3UpOBaTh PEIICHNE 3aJa4H.
PucoBathb BBITyKJIbIE MHOTOIPAaHHUKHU
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTAHABJINBAThL OOIUN BU
BBIITYKJIOTO MHOTOTPAHHUKA 10 IBYM
€ro MPOECKIUAM.

JI0Ka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOI'PAHHHKA.

PucoBath BBITYyKJIbIE MHOTOIPAaHHUKHU
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C pa3HOM PHJIEPOBOM XapPaKTEPUCTUKOM;
HCCIIEIOBATHh BO3MOKHOCTH MOJTYy4YECHUS
pe3yJibTaTa NPy BApbUPOBAHUY TAHHBIX.
Jloka3pIBaTh CBOMCTBA MTPABUIBHBIX
MHOTOrpaHHHUKOB. [lmanupoBath
MMOCTPOCHUE MPABUIBHBIX
MHOTOTPAaHHHUKOB Ha MTOBEPXHOCTAX
OPYTUX MPABUIIbHBIX MHOTOIPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[ToHATHE BEKTOpA HA TNIOCKOCTH

U B MPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MIPABUIIO
napasuiesienunea, YMHOKEHHUE BEKTOpa
Ha YKCJI0, Pa3JIOKEHHUE BEKTOpa

1o 6a3ucy TpéX BEKTOPOB, HE JICHKAITUX
B OJJTHOM INIOCKOCTH.

CkansipHO€ TPOU3BEICHUE,
BBIYUCJIEHUE yTJIa MEKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocreiiue 3a1aun ¢ BEKTOpamMu

AKTyanu3nupoBaTh (HakThl U METOJIbI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBath NOHATUSIMU: BEKTOP

HA IUIOCKOCTH Y B MPOCTPAHCTBE;
KOMIIJIaHapHbIE BEKTOPHI. [[prBOAUTH
pUMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYMH.

OcBauBaTh NpaBuJia BHITIOJTHEHUS
IIEUCTBUU CIIOKEHHUS U BEIYUTAHUS
BEKTOPOB, YMHOXEHHUS BEKTOpa

Ha YUCJIO.

Jloka3pIBaTh MPU3HAK KOMILJIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3I0KEHUU
J000T0 BEKTOpa MO TPEM JTAHHBIM
HEKOMILIAHAPHBIM BEKTOpaM
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[ToBTOpeHue, 0600IICHNE
U CUCTEMAaTH3als 3HAaHUHU

O06o01aronee MTOBTOPEHUE MOHITUH
¥ METOJIOB Kypca T€OMEeTpUH

10 kmacca, cucreMaTu3alus 3HAaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTHHA

Pewats crepeomeTprueckue 3aaaun
Ha JIOKAa3aTeIbCTBO MATEMATHYECKHUX
OTHOIIICHUI, HAX0XKJCHUE
r€OMETPUYECKUX BEJIMUUH (JJTUH,
VTJIOB, TUIOIIACH, 00BEMOB).
Hcnonp30BaTh npu pelieHUN
CTEPEOMETPUYECKHX 3a7a4
MJIaHUMETPpUUECKUEe PaKkThl U METOJIBI.
[IpoBOAUTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHUS

[IPU PEIICHUU CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKHUX 3a]1a4.
CpaBHUBATh U aHATU3UPOBATH
peanbHbIe CUTYallUU U BBISBIISATh
BO3MOYKHOCTb €€ MOACIUPOBAHUS Ha
SI3bIKE TE€OMETPHHU.

MopnenupoBaTh peanbHy CUTYaLHIO
Ha S13bIKE T€OMETPHUH U UCCIEA0BATh
MOCTPOEHHBIE MOJIEIH, B TOM YHUCIIE U
C UCITIOJIb30BAHUEM arIapara anreopsl.
Hcnonb30BaTh KOMIBIOTEPHBIE
MPOTrpaMMBbl MPU PEUICHUU 3a/ad.
[Tonyuath npeacTaBieHUE O TEOMETPUU
KakK O pa3BUBAIONICIICS HAayKe,
HCCIIEAYIOLIEH OKPYKAIOIIUN MUD,
CBSI3aHHOW C peaIbHBIMU O0BEKTAMH,
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IIOMOTaIOIIEH PEIINTh pEaTIbHbIC
KU3HEHHbBIE CUTYALIMH O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOTUM.
CpaBHHBaTh U aHAIU3UPOBATH
YTBEPKIEHUS C LIETbIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.

Hcnionb3oBath 1udpoBbIe PECYPCHI

I/ICCHGIIOBaTB IIOCTPOCHHBLIC MOJICIIN.

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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11 KJIACC
Ha3zBanue KommuecTBo OCHOBHBIE BUJIBI IESITEILHOCTH
pazzena (TeMbl) Kypca 4acoB OcHOBHOE cojiepKaHne y4aiuxcs
AHanuTH4YecKasi TEOMETPUS 15 [ToBTOpEHNME: KOOPAUHATHI BEKTOPA AKTyanu3upoBaTh (DaKThl U METOBI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIpPHOE TPOU3BEJCHUE BEKTOPOB,
BBIYHCIICHUE YTJIA MEXIY BEKTOpaMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM,
MIPOXOJAIIEH Yepe3 IBE TOUKH.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YpaBHEHHE ILUTIOCKOCTH B OTPE3Kax.
BekropHoe npoussenenue. JInnenoie
HEpPAaBEHCTBA, JINHENHOE
pOrpaMMHPOBAHUE.

AHAJIIUTUYECKHE METO/IBI pacyéTa
yTila MEX]1y NPSAMBbIMH U TJIOCKOCTSIMH
B MHOTOrpanuukax. ®opmyia
pacCTOSTHUS OT TOYKH A0 IIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue paccTosHul OT TOYKU
710 TIJIOCKOCTH B KyO€ U MpaBUIIbHOM
npamMu/ie

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOIUTH NEUCTBUS C BEKTOPaMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOpJIMHATaAMH.

BcnomHUTE onipeenenne CKaasipHOTo
YMHOEHUS U €r0 CBOMCTBA.
BbryncisaTh ¢ HOMOIIBIO CKAISIPHOTO
YMHOXEHUS JUIMHBI BEKTOPOB, YIJIbI
MEXKy HUMHU, YCTAaHABIIUBATh
MEPIEHINKYJISIPHOCTh BEKTOPOB.
Bp1BOAUTH YpaBHEHHUE MIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

J10 TIOCKOCTH.

Pemiats 3agauu, coueras
KOOPJAUHATHBINA Y BEKTOPHBIA METOBI.
[IpoBOIUTH TOTUUECKH KOPPEKTHBIE
JIOKA3aTEIbHbBIC PACCYKICHUS

[IPU PEIIEHUU TEOMETPUUYECKUX 3a]a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.
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AHanM3upoBaTh U MOJICIUPOBATH
Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYyalllH, CBSI3aHHBIC BEKTOPaMU U
KOOpJAMHATaAMH.

HccnenoBats mOCTPOCHHBIE MOJEINH,
B TOM YHUCJIE U C UCIIOJIb30BAHUEM
armapara anreopsl.

Hcnonps30BaTh KOMIBIOTEPHBIE
IPOTPaAMMBI.

3HaAKOMUTHCS C UICTOPUEHN pa3BUTHUS
MaTeMaTUKHU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMATH3aIUs 3HAHUN

15

CedeHunst MHOTOTPaHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKH, METOJ
CJIEA0B, CTaHAAPTHBIE INIOCKOCTH,
NIEPECEUYEHNUS MPSIMBIX U ITIOCKOCTEM.
[TapannenbHble NPAMBIE U TIIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOILIEHUH, YTJIbl MEXIY
CKPEILUBAIOIIUMHUCS MPSMBIMH.
[leprieHiuKyISIpHBIE IPSAMBIE U
IIJIOCKOCTH: CTaHIAPTHBIE NAPHI
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
NPSIMBIX, CAMMETPUH
MHOTOTPAHHUKOB, TEOpEMaA O TPEX
MEePIECHIUKYJISIpaX, BBIYUCICHUS JITUH

CTpouTh ceueHusl.

Pemath crepeomMeTpruuecKkue 3a1auu
Ha JI0Ka3aTeJIbCTBO MAaTEMATUUYECKHUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, IJIOMIaAei, 00bEMOB).
Hcnonp30BaTh NpU peELIEHUN
CTEpEOMETPUYECKUX 3a1a
MJIaHUMETpUuueckue (hakThl U METOIBI.
[IpoBOANTE TOTMYECKH KOPPEKTHHIC
JIOKa3aTEJIbHBIE PACCYKICHUS

[IpY PEIICHUM CTEPEOMETPUUECKUX
3aja4.

CpaBHUBATh ¥ aHATM3UPOBATH

53



denepanbHas padodas nporpamMma | Matemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

B MHOTOI'PAHHHKAX.
[ToBTOpeHue: momanu
MHOTOYTOJBLHUKOB, (POPMYITBI

JUIA TUTOIIa e, COOOpaXKeHus
noaoous.

[Imomaau ceueHnit MHOTOTPaHHUKOB:
TJIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKeHUsI O J00Us

pealbHbIE CUTYallUH U BBISIBISATH
BO3MOYKHOCTB €€ MOJEIIMPOBaHUS

Ha SI3bIKE TEOMETPUHU.

MonenupoBaTh peaIbHYI0 CUTYAIUIO
Ha SI3bIKE T€OMETPHUH U UCCIIEA0BATh
NOCTPOEHHBIE MOJIENH, B TOM YHCIIE U

C MICTIOJIF30BAHUEM arlapara aireOpsl.

Hcnonn3oBarh KOMIIBIOTCPHEIC
IIporpaMMmel IIpH PCIICHUU 3aaa4

O0BEM MHOTOrpaHHUKA

17

O0bEM Tena. O0BEM MPAMOYTOIBHOTO
napajuiesienuIe1a. 3aaaun

00 yJIBOeHHH Ky0a, 0 KBaJIpaType
Ky0a; 0 TPUCEKIINH yTJa.
CrepeoMeTpuyueCcKHE 3aJ1a4H,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO NTapajuieieuneaa.
[IpuknanHbie 3a1a4u, CBA3aHHbBIC

C BBIUUCIIEHUEM 00bEMaA
IPSMOYTOJIBHOTO Napajuiesienuneaa.
OO0BEM TIPSIMOIA TPU3MBI.
CrepeoMeTprueckue 3a1auu,
CBS3aHHBIE C BBIUHUCIIEHUEM 00BEMOB
psAMOM npu3Msl. IIpuknanseie
3aJ1a4u, CBSI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI.

CB00OOAHO ONEPUPOBATH MOHATUAMH:
00bEM Tena, 00bEM NPAMOYTOIBHOTO
napajuienenumneaa.

@opMyIMpOBaTh OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPSIMOYTOJILHOTO MapajulelIeuIIe A,
CIIEJCTBUSA U3 HEE.

Pa3pe3ars MHOrOrpaHHuKH,
NEPEKIIAAbIBATH YACTH.

Pewate cTepeoMerpuieckue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHHEM 00BbEMA
IPsIMOYTOJIBHOTO Mapaieienunesaa,
PU3MBI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHUS C 1IEJIbIO BBISIBJICHUS
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Brruucnenue 06bEMOB Ten

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM HaKJIOHHON
MIPU3MBI, TUPAMUJIBI.

®opMyna 00bEMa TUPAMHUIBI.
OTtHo1eHHe 00bEMOB MUPAMUJ]

C OOUIMM YTJIOM.
CrepeoMeTpUUECKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, TUPAMHUJIBI.

[IpuknaaHbie 3aga4u MO TEME
«OO0BEMBI T, CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPHU3MBbI, TUPAMUJIBI.
[Ipumenenue 00bEMOB. Brruncnenue
paccTosTHUS A0 MIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHanmM3upoOBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYyalllH, CBSI3aHHBIE C O0BEMOM
IPSIMOYTOJILHOTO MapasijieNienuneaa,
MIPU3MBI, TTUPAMHIBI.

HccnenoBaTh MOCTPOCHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIB30BAaHUEM
amnmapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopmyIy ISl BEIYUCICHUS 00hEMOB
TeJl.

Jloka3pIBaTh TEOpEMy 00 00bEME
HAKJIOHHOW TPU3MBI Ha TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

ISl IPOU3BOJIBHOM IPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeUEHHOM MUPaMU/IBI.
BriBoguTh hopMymy 17151 BEIYUCTICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpameHus

24

[{umuHIpUYecKas TOBEPXHOCTS,
oOpa3zyrolue UIHHAPUIECKON
HOBEPXHOCTH.

CB00OOAHO OTIEpUPOBATH TOHATUSIMHU:
IIWIHHIPAYECKAST TOBEPXHOCTb,
HAp. M3ydats criocoObl
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Hununaap. [IpssmMoi KpyroBoit
uuiusp. [nonaas noBepXHOCTH
HWJIMH]IPA.

Konunueckast HOBEpXHOCTS,
o0Opa3yronme KOHUIEeCKOH
noBepxHocTu. Konyc. CeueHnue koHyca
IIOCKOCTBIO, TTapaJljIeIbHOU
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M300pakeHne KOHYyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBO MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU KOHYCA.
CrepeoMeTpUUeCcKHE 3a/1a4n

Ha JJ0Ka3aTeIbCTBO U BHIYUCIICHUE,
NOCTPOCHUEM CEUYECHHMM LHWJIMHIPA,
KOHYCa.

[IpuknaanHbie 3a1a4u, CBI3aHHbBIC

C IUJIUHIPOM.

Cdepa u map.

[lepeceuenue cdepsnl u mapa

¢ IockocThro. Kacanue mapa u
chepbl WI0CKOCTHIO. Bun u
M300paKeHHE Iapa.

VYpasuenue chepsl. [Inomans cheps u
e€ yacreil.

CummeTtpus cepsl u mapa.

MOJIYYSHUS HAITUHAPUYECKON
MOBEPXHOCTH, LIMIUH/IPA.
N300paxaTh WHIIMHAP U €r0 CEUECHHUS
TUIOCKOCTBIO.

CB00OOAHO ONEpUPOBATH NOHATHSAMMU:
KOHHYECKasl IOBEPXHOCTbh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh cnocoObl
MOJTy4YEHUS] KOHNYECKOM TOBEPXHOCTH,
KOHYCa.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, MPOXOIALIEH Yepe3 OCh,
U TUIOCKOCTBIO, IEPIEHINKYISIPHON

K OCH.

BriBoguTE (hOPMYITBI 117151 BEIYUCIICHUS
OOKOBOU M MOJIHOM MOBEPXHOCTEH Te
BpaieHus. Pemars
CTEpEOMETPUIECKHUE 3a]]a4H, CBSI3aHHBIC
C TeJIaMU BpaIlEHUs, HAXOXKICHUEM
U101 OOKOBOI M MOJIHOM
MIOBEPXHOCTH, IIOCTPOCHUEM CEUCHHIA.
Hcnonw30Bath Mpu pelieHny 3a1a4y
TUTAaHUMETPpUUIECKUE (PaKThl U METOBI.
CpaBHHBaThH ¥ aHATU3UPOBATH
YTBEPKIICHUS C 1IETTBIO BBISBIICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
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CrepeoMeTpuuecKre 3a/1aun

Ha J0Ka3aTeJIbCTBO M BEIUMCIICHHUE,
CBSI3aHHBIEC CO C(HEepPOH U MIaAPOM,
MMOCTPOCHUEM MX CEUCHUU
IUIOCKOCTBIO.

[IpuknaaHbie 3a1a4u, CBI3aHHbBIC
co cepoil u mapom.

IToBTOpEHUE: OKPYKHOCTD

Ha IUIOCKOCTH, BBIUMCIICHUS

B OKPY>KHOCTH, CTAHJIapTHBIC
II0JTO0HSI.

Paznnunble KoOMOMHAIIUN T
BpallleHUss ¥ MHOTOTPaHHUKOB.
3agauu o TeMe «Tena u MOBEPXHOCTH
BpaICHUS»

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE T€OMETPHUH PEAIbHbBIE
CUTYAIINH, CBSI3aHHBIE C KOHYCOM

U TAJIMHIPOM.

HccnenoBats mOCTPOCHHBIE MOJEINH,

B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara anreopsl

AKTyanu3upoBath (PaKThl U METOBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOHO ONEpUPOBATH TOHATUSIMHU:
cdepa u map, UEHTp, paAnycC, TUAMETP
cdepsl U mapa.

HccnenoBath B3aMMHOE PacoiOKEeHHE
chepbl U TIIOCKOCTH.

DopMyIMpPOBATh ONPEIECIICHHUE
KacaTeJIbHOM TUIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
IPU3HAKe KacaTeJIbHON TIOCKOCTH.
BriBoauTs hopmyity 11l BEIYUCICHUS
IUIOMIaIM cepbl uepe3 paanyc chepsl.
Pemiats ctepeomeTpuueckue 3a1auu,
CBsI3aHHBIE CO CEepoi U 1apoM,
HaxXO0XKJICHUEM IIIOIIa I chephl U €
4acTel, MOCTPOCHUEM CeueHU chepsl
U 1apa.
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AHanu3upoBaTh ¥ MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYyalliH, CBSI3aHHBIC C IIAPOM U
cepoil.

Pemats npocThle 3a1a4n, B KOTOPBIX
burypupyroT KOMOUHAIUH TET
BpaIlleHUsI U MHOTOTPaHHUKOB.
Hcnonp30BaTh npH pelIeHnH 3a1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAHUMETPUYECKUE (DaKThl U1 METOBI.
Pemats crepeomerprueckue 3a1auu,
CBSI3aHHBIC C TEJIaMU BpAICHUS,
MOCTPOEHUEM CEUEHUH TEJ BpalleHHUs,
C KOMOMHAIIMSMU TEJ BPAIICHUS U
MHOTOTPaHHHUKOB.

[TpoBOANUTH JIOTHUYECKU KOPPEKTHBIC
JI0Ka3aTEeNbHBIE PACCYKACHUS

NIPU PEIICHUN TEOMETPHUUECKUX 3a/1ad,
CBSI3aHHBIX C TIEPIICHIUKYISIPHOCTHIO
IIJIOCKOCTEN.

AHanu3upoBaTh U MOAEIUPOBATH Ha
A3bIKE TEOMETPUHU PeabHbIe CUTYaIUH,
CBSI3aHHBIC C MHOTOTPaHHUKAMHU.
HccnenoBaTh MOCTPOCHHBIE MOJIETH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmapara anreopsl
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[nonraau moBEpXHOCTH
1 00bEMBI KPYTJIBIX TEN

O6BéM nunuuapa. Teopema

00 00bEME IPSAMOTO UITUH/IPA.
[Tnomaau 60KOBOM M TTOJTHOM
MMOBEPXHOCTH LUJIUHIpA.

Brrancienne 00bEMOB Ten

C MMOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobpEéM KoHyca.

[Tmomaam 6OKOBOM M TTOTHOM
MIOBEPXHOCTH KOHYcCA.
CrepeoMeTpUUECKHE 3a/1a4H,
CBSI3aHHBIC C BEIYHCIICHUEM 00bEMOB
IIWJIMHpa, KOHYyCA.

[Tpuknagasie 3agaun 1o Teme «OO0bEMBI
Y TUTOIIA/I IOBEPXHOCTEMN TEJI.
OO6BEM mapa u MapoBOro CEKTOpa.
Teopema 006 00béme miapa. [1nomans
ctepsl.

CrepeoMeTpuuecKue 3a/1a4u,
CBSI3aHHBIC C BBIYMCIICHUEM 00HEMOB
mapa, apoBOT0 CErMEHTA, IIapOBOT0
CEeKTopa.

[IpuknagHbie 3a1a4u 11O TEME
«OOBEMEBI TEII», CBI3aHHBIE

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CooTHONIEHUS MEXKTy TUIOIIAISIMU
OBEPXHOCTEH M 00BEMAMH 110 I00HBIX

CB0OOOJHO OMEpUPOBATH MOHITHSIMMU:
00BEM Temna, TUIOIIA b TOBEPXHOCTH.
DopMyIMpOBaTh OCHOBHBIE CBOKMCTBA
00BEMOB.

JlokaspIiBaTh TEOpEeMBI: 00 00BEME
MUIMHAPA; 00 00bEME KOHYCa.
BriBoguTh (hOpMYIIBI I BBIYUCICHUS
00bEMa yceu€HHOT0 KOHYCa.
HccenenoBats MOCTPOEHHBIE MOAEIIH,

B TOM YHCJIE ¥ C UCTIOJIB30BAHUEM
anmnapara ajareOpsl.

3HaTh BO3MOYKHOCTH PELICHU 3a]1a4
Ha MOCTPOCHKE IHUPKYJIEM U JIMHEUKOM,
0 KJIACCUYECKHUX Hepa3pelImMbIX
3aayax.

CB00OOAHO ONEpUPOBATH NOHATUSAMMU:
IapOBOM CETMEHT, IIAPOBOMU CIIOH,
IaPOBOM CEKTOP, OCHOBAHUE U BBICOTA
CEerMeHTa, OCHOBAaHUE U BHICOTA
IApPOBOT'O CJIOS.

BoiBoauTh hopMyIibl A1t HAXO0XKIEHUS
00BEMOB 11aPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, IUIoHIaau chepsl.
Jloka3pIBaTh TEOpeMy 00 00bEMeE 1Iapa.
Pemate crepeomeTpuyeckue 3aau,
CBsI3aHHBIE C 00BEMOM I11apa, HIapOBOTO
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TEJL.
[Tono0OHbIE TeNla B MPOCTPAHCTBE.
N3menenune o0pEMa npu mogo0oun.
CrepeomeTpuyecKue 3a1auH,
CBSI3aHHBIE C BBIYUCICHHEM 00BEMOB
TEJ U TUIOIIAJICH MTOBEPXHOCTEH

CETMEHTa, IIapOBOT0 CEKTOPA,
TIOMAABIO CHEpHI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKICHUS C LETbIO BhISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.
AHaJIM3UPOBATh U MOJICTTUPOBATH

Ha SI3bIKE TEOMETPUM peabHbIC
CUTYaIlUH, CBSI3aHHBIC C 00 BEMOM
mapa, mapoBOro CETMEHTa, IIapoBOT0
CerMeHTa, IJIOIIaabI0 CepHl.
CB000IHO OTIEPUPOBATH TOHSATHUEM:
1o00HbIE TeIa B MPOCTPAHCTBE.
Beruucaats 00bEMBI TEJ C TTOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemiats ctepeomeTpuueckue 3aaauu,
CBSI3aHHBIC C COOTHOIICHUSIMHU MEXKTY
IJTONIAJIMU TTOBEPXHOCTEN U
00BbEMaMHU TOJOOHEBIX TE.
[IpoBOANTE JIOTHYECKH KOPPEKTHBIC
JIOKa3aTEJIbHBIE PACCYKICHUS

MIpY PEIICHUU T€OMETPUUYECKUX 3aj1ad,
CBSI3aHHBIX C BBIYUCJICHUEM 00BEMOB
TEJ C IIOMOIIBIO ONPENECIEHHOTO
HMHTETpalla, HaXOXKJICHUEM
COOTHOILICHHS MEXY TIIOIIAAsIMU
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MIOBEPXHOCTEH U 00BEMaMU TTOTI00HBIX
TEI.

AHaJIM3UPOBATH U MOJICJIUPOBATH

Ha SI3bIKE TEOMETPUU pEAIbHBIC
CUTYyalliH, CBsI3aHHBIE C 00bEMaMU U
MOBEPXHOCTSIMHU TEJl,

Ha J0Ka3aTEeIbCTBO M HA HAXO0XKJICHHUE
reOMETPUYECKUX BEJTUYUH

JIBu>xeHust

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHcTBO ¢uryp. O61mme cBoiicTBa
NIBIDKEHUM. BUIbl 1BMOKEeHU
napasuiesIbHbIA IEPEHOC, LICHTPaJIbHAs
CUMMETpUS, 3epKaJIbHAsI CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM.
[TpeobpazoBanus nogoous. [Ipsmas u
chepa Ditnepa.

I'eomeTpuueckue 3anaun

Ha TPUMEHECHHE JIBI>KCHUS

[IpumeHsTh paBUiIa BBITIOJIHEHUS
JEUCTBUM CII0KEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YUCJIO IIPU PELICHUH 33/1a4.
Haxonuts KOOpAMHATHI BEKTOpA

B JJaHHOM 0a3KCe U CTPOUTH BEKTOP
10 €ro0 KOOPANHATAM.

BcnomHuTE onpeenieHne CKaasipHOTo
YMHOXEHHUS U €T0 CBOKCTBA.
Bpraucasats ¢ moMoIIbI0 CKaIIpHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YIJIbI
M€Ky HUMHU, YCTAHABIINBATh
MEPIIEHANKYJIIPHOCTh BEKTOPOB.
AHaJIM3UPOBATH U MOJICJIUPOBATH

Ha A3bIKE TEOMETPUU PEAIBHBIE
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMU BEJIMYMHAMU.
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Hcnonb30Bath Mpu pelieHUy 3a/1ad,
CBSI3aHHBIX C BEKTOpaMH

B MIPOCTPAHCTBE, TFIAHUMETPHICCKHE
(baKThl ¥ METOJIBI.

CB00OOAHO ONEpUPOBATH NOHATHSAMMU:
0TOOpaKeHHE MPOCTPAHCTBA HA eI,
JBIKEHUE TTPOCTPAHCTBA;
IIEHTpaJbHasl, OCeBas U 3epKajabHas
CHMMETPHH, MapajijIeIbHBIN TEPEHOC;
PaBEHCTBO U moji00ue puryp.
Jloka3bIBaTh YTBEPKISHUS O TOM, UTO
IIEHTpaJbHasl, OCeBas U 3epKajIbHas
CUMMETPHH, TapaJIeIbHBIN ITepEeHOC
SIBJISIFOTCS ABMOKCHHUSIMU. BBIOTHATE
npeoOpa3oBaHust MOI00USI.
OnepupoBaTh MOHATHUAMU: TIpSIMast U
chepa Ditnepa.

Pemate reomerpudeckue 3amaun

C MCIIOJIb30BaHUEM JIBHKCHHUI.
Vcrionb30BaTh PH PEIICHUH 33124
JBHMKCHUS IIPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEeHME, 0600IICHNE
U CUCTEMATHU3aIMs 3HAHUU

17

O6o0maroiee MOBTOPEHUE TTOHSATUH 1
METOJIOB Kypca TeOMeTpUH
10-11 xyaccoB, cucTeMaTH3aIHS

Pemars CTCPCOMCTPHUUCCKHC 3aJa4n
Ha JOKAa3aTCJIbCTBO MATCMAaTHYCCKHUX
OTHomeHHﬁ, HaXO0XKIACHUC
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3HaHUM.

Hctopus pa3BuTus CTEpEOMETPUN KaAK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

reOMETPUYECKUX BEJIMYMH (IJIUH,
YTJIOB, TJIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUUECKHUX 3a]au
IUTAaHUMETpHUYECKUEe (HaKThI

U METOJPbI.

[TpoBOANTH TOTHYECKH KOPPEKTHBIC
JI0Ka3aTeJbHbIE PACCYXKACHUS

IIPU PELICHUH CTEPEOMETPUUYECKUX
U TJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBATh U aHAJTU3UPOBATH
pealIbHbIE CUTYallUH U BBISBIIATH
BO3MOKHOCTb €€ MOJCITUPOBAHNUS
Ha SI3bIKE TEOMETPHH.
MonenupoBath peaibHYIO CUTYaIHIO
Ha SI3bIKE TEOMETPUU M UCCIIETOBATH
MIOCTPOCHHBIE MOJIETH, B TOM YHCJIE
¥ C UCIIOJIb30BaHMEM ammapara
anreops.l.

Hcnons30BaTh KOMIIBIOTEPHBIE
IpPOrpaMMBbI NIPU PELICHUH 3a/1a4.

[TosmyuaTs nipeicTaBiIeHUE O TEOMETPUU

KaK O Pa3BUBAIOLIEHCS HAYKE,
VCCIIENYIOIIEN OKPYKAIOIINN MHUP,
CBSI3aHHOM C PeaIbHBIMU OOBEKTAMH,
ITOMOTalOUIEN PEIIUTh PEATIbHbBIC
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YKU3HEHHBIE CUTYaILlUU O POJIU
CTEPEOMETPUU B PA3BUTUH
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

NHOACHUTEJIbBHAS 3AIINCKA

VYuebHbit Kypc «BeposSTHOCT, M CTAaTUCTHUKA» YIiIyOJEHHOTO YPOBHS SIBIISETCS
MIPOJIOIKEHUEM W Pa3BUTHEM OJHOMMEHHOIO0 Y4eOHOro Kypca yYIiIyOJIEHHOTO YPOBHS
Ha YpOBHE cpeaHero oOmero oOpa3oBaHWs. YUYeOHBIH Kypc MpeaHa3Ha4deH
U1t POPMHUPOBAHUS Y OOYJAIONTUXCS CTATUCTHYECKOW KYJIBTYPhl M TMMOHUMAHUS POJIU
TEOPUH BEPOSITHOCTEW KaK MAaTE€MaTHYECKOTO MHCTPYMEHTA JJISl U3YUCHUS CIIyYalHBIX
COOBITUH, BEIMYUH U mporieccoB. [Ipu n3ydeHnn kypca oOoramaroTcs MpeIcTaBICHHs
0o0yyYarommxcsi 0 METO/IaX MCCIIEAOBAHUS U3MEHYMBOIO MHUPA, Pa3BUBACTCS] IOHUMAaHUE
3HAQYUMOCTH M OOIHOCTH MAaTeMaTHYECKUX METOJIOB IO3HAHUS KaK HEOThEMJIEMOMU
4aCcTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Conepxanye y4eOHOro Kypca HalpaBJeHO Ha 3aKpeIyieHHue 3HaAHUH, TMOJIYYSCHHBIX
NPy M3YyYEeHHH Kypca Ha YpPOBHE OCHOBHOro oOIiero oOpa3oBaHHsS, M Ha Pa3BUTHE
MPEACTABJICHUN O CIYYaMHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXIY HUMH HAa Ba)KHbBIX
MIPUMEPAX, CHOKEThI KOTOPBIX MOYEPIIHYTHI M3 OKpYKaromero mupa. B pesyinbrare
y oOydJaromuxcs JOJDKHO  cOpMHUpOBAThCS  MPEACTaBICHHE O  HaumbOolee
YHOOTPEOUTENBHBIX U OOIMUX MAaTeMaTHYCCKUX MOJEIAX, UCTIOJIb3YyEMBbIX ISl OTTUCAHUS
AHTPOTMIOMETPUUECKUX U JIeMOTpaUUIECKUX BEIMYUH, IOTPEIIHOCTEN B pa3IndyHbIC pojaa
U3MEPEHUSAX, JUIUTEILHOCTH  O€30TKa3HOW padOThl TEXHUYECKUX  YCTPOMUCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIECCOB B 00IIECTBE. YUEOHBII KypC SIBIISETCS
0a3oi JI1  OCBOEHUSA BEPOSTHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOAUMBIX
CIICIIMAJIUCTAM HE TOJBKO WHXEHEPHBIX CHEHUAIBHOCTEHW, HO TAKXKE COLMAIBHBIX U
MICUXOJIOTUYECKUX, TTOCKOJIbKY COBPEMEHHBIC OOIIECTBEHHBIE HAyKH B 3HAUYUTEIIHLHOU
Mepe UCIOIB3YIOT anmnapar aHajin3a OOJbIINX JaHHBIX. [[eHTpanpHy0 YacTh yueOHOTo
Kypca 3aHMMaeT OOCYyXJIeHHE 3aKOHa OOJIBIIMX 4YHcel — (yHIaMEHTaJbHOI'O 3aKOHA
MIPUPOJIBI, UMEIOIIET0 MaTEMAaTHUYSCKYIO (hOpMaIU3aIIHIO.

B cooTBercTBMM ¢ yKa3aHHBIMM IIEJIIMH B CTPYKType yd4eOHOro Kypca
«BeposATHOCT M CTAaTHCTHKA» Ha YIUIYOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepkatenbupie TUHUN: «CiydailHbie COOBITHS U BEpOATHOCTH» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIINX YUCEID.

I[ToMrMO OCHOBHBIX JIMHUHM B yU€OHBIN KypC BKJIIOUEHBI DJIEMEHTHI T€OpUU TpadoB
U TEOPUH MHOXKECTB, HEOOXOJAUMBIE JIJIsl TIOJIHOLIEHHOTO OCBOCHHSI MaTepuaja JIaHHOTO
y4eOHOTr0 Kypca U CMEKHBIX MaTEMaTUUECKUX YUEOHBIX KYPCOB.

Conepxanue nmuHun «CiydaliHble COOBITHSI U BEPOSTHOCTHU» CIY>KUT OCHOBOM
s GOpMHUPOBAHUS TPEACTABICHUM O paclpeefeHUd BEPOATHOCTEH MEXIy
3HAYCHUSAMHU CIyYaWHBIX BEIWYMH. BakHyr0 4acTb B 3TOM COAEPKATEIBbHOM JIMHUU
3aHUMAET U3yUeHNEe TEOMETPUIECKOTO M OMHOMHUAIBLHOTO paclpeiesieHnid U 3HaKOMCTBO
C UX HENPEPHIBHBIMU aHAJIOTaMH — ITOKA3aTEeJIbHBIM U HOPMaJIbHBIM PACIPEACICHUSIMU.

Tembl, CBSI3aHHBIE C  HEOPEPHIBHBIMU  CIIyYaWHbIMU  BEJIIMYMHAMH U
pacnpeneneHus MU, aKIICHTUPYIOT BHUMaHUE 00yJaromuxcsl Ha OMUCAaHUU U U3YYCHUU
CIIyYallHBIX SIBJICHUH C TIOMOIIBI0O HEMPepbhIBHBIX (yHKIuH. OCHOBHOE BHHMaHHUE
YAEISAETCS MOKA3aTEIbHOMY U HOPMAJIBHOMY PACIIPEICICHUSIM.

B ydueOHOM Kypce mpeaycMaTpruBaeTcss 03HAKOMHUTEIIBHOE U3YYCHHUE CBSI3U MEXKIY
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CllydalilHbIMM BEJIMYMHAMHM W OIMCAaHUE 3TOH CBS3U C MOMOILIBIO Kod(pduuueHTa
KOPPEJSILIMM U €r0 BBIOOPOYHOTO aHAJIOTa. DTH 3JIEMEHTHI COAEPKAHUS pa3BUBAIOT TEMY
«/lnarpammbl paccenBaHus», U3YYEHHYIO HAa YPOBHE OCHOBHOI'O 00111ero o0pa3zoBaHus,
¥ BO MHOTOM OIMPAIOTCs Ha CBEJICHUS U3 KypCOB aJIr€Opbl U TEOMETPHUH.

Emé oauH aneMeHT coaep:kaHus, KOTOPbIA MPEAIaraeTcsi Ha 03HAKOMHUTEIbHOM
YpPOBHE — TMOCJEAOBATEILHOCTh CIIYYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAaOUIUX
B €AUMHULY BpeMeHH. O3HaKOMJIEHHE C paCHpeNesIEeHHEM BEpPOSITHOCTEM KOJIMYECTBA
TaKUX COOBITHII HOCUT Pa3BUBAIOIINN XapaKTep U SBIAECTCA aKTyaJIbHBIM IS OYIyIIHX
aOUTYpUEHTOB,  NOCTYNAIOMMX HAa  y4eOHbIE  CHEIUAIBHOCTH,  CBSI3AHHBIE
C 00I1IeCTBEHHBIMH HAyKaMH, IICUXOJIOTUEH U YIIPaBICHHUEM.

Ha usyuenue yueOHOro kypca «BepOoATHOCTb M CTATUCTUKa» Ha YIIIyOJEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegenmto), B 11 kimacce —
34 yaca (1 vac B HeIEIIO).

COAEPKAHUE OBYUYEHMUSA
10 KJIACC

I'pad, cBazubiil rpad, mytu B rpade: uukiasl U uend. CTeneHb (BaJCHTHOCTH)
BepnHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnydyaliHble SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHUSA. DJIEMEHTapHbIC
coObITUsA (UcX0nbl). BeposTHOCTH ciydaiiHOro coObITHS. biu3ocTh YacToThl U
BeposiTHOCTU CcOObITHH. Ciy4yallHble ONBITHI C PAaBHOBO3MOXKHBIMH 3JIE€MEHTapHBIMU
COOBITHSIMHU.

Onepauun Haja COOBITHSIMH: IepeceueHre, OOBbEIUHEHHUE, MPOTHUBOIOJIOKHBIC
coObITus. Jluarpammer Ditnepa. @opMyiia CIOKEHHs BEPOITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOKEHHME BEPOATHOCTEM. [lepeBo ciywyallHOTO
skcniepumenTa. dopmyna mosHOW BeposTHocTH. Dopmyna balieca. HeszaBucumbie
COOBITHS.

bunapHbIii ciayyaliHbI ONBIT (KMCHBITAaHUE), ycrex W Heyaada. HesaBucumbie
ucnbiTanuss. Ceprsi HE3aBUCUMBIX HUCIIBITAHUWA J0 MEpBOro ycrexa. llepectaHoBku n
daxropuai. Yucno coueranuit. TpeyronbpHuk [lackans. ®opmyna 6unoma HeroToHa.

Cepust He3aBucUMBIX HcnblTaHui bepuynmu. CrydaiiHblil BBIOOp M3 KOHEUHOI
COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnipenenenue BeposiTHoctel. [{lnarpamma pacnpeaeneHusl.
Onepauuu Haja cliy4ailHBIMU BeIMUMHAMU. buHapHas ciyvaliHas BenuuuHa. [Ipumepsl
pacnpeziesieHui, B TOM YKCJIe TEOMETPUUECKOe U OMHOMHAIILHOE.

11 KJIIACC

CoBMecCTHOE paclipe/iesIeHUE ABYX ClIy4alHbIX BeJInunH. He3aBucuMmblie ciydaiiHbie
BEJIMYUHBI.

MareMatrnyeckoe OXXKHMJIaHUE CIydallHOW BenuuuHbl (pacnpenesneHusi). [Ipumepst
NPUMEHEHUS MAaTEMaTUYECKOTO OXUAaHUs (CTpaxoBaHMe, joTepes). MaTtemaTudyeckoe
OXKMJaHuE OWHApHOM CIIy4allHOW BeNWYMHBL. MaTeMaTH4YecKoe OXUIAAHUE CYMMBbI
CIIy4ailHBIX BEeIMYMH. MaTeMaTuuecKoe 05KHUJIaHue T€OMETPUYECKOro 1 OMHOMHUATILHOTO
pacrpeneiaeHui.

Jlucniepcusi ¥ CTaHAAPTHOE OTKJIOHEHUE CIy4allHON BEIUYMHBI (pacnpeiesieHus).
Hucnepcust OMHApHOM  ciaydyailHOM  BEIMYMHBL. ~ MaTeMatudeckoe  OXUJaHue
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IIPOU3BEICHUS U JTHUCIIEPCUs CYMMBbl HE3aBUCHUMBIX CIIy4alHBIX BeJIMUUH. J(ucnepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipeneiaeHus. Jucnepcust U craHaapTHOE
OTKJIOHEHHE T'€OMETPUYECKOTO PACIIPENEICHU.

HepaBenctBo YeObmméBa. Teopema YeOwniméBa. Teopema bepnymiun. 3akon
OonpmIMX yncen. BeIOOpOUHBI MeTOA UcCienoBaHui. BIOOpOUHBIE XapaKTEPUCTUKH.
OueHuBaHUE BEPOSITHOCTU COOBITHS IO BEIOOPOYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C MOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BennuuHbL.  [Ipumeppl. @DyHKIMSA IUIOTHOCTH
BEPOSITHOCTH paclpeseneHus. PaBHOMEpHOE pacnpe/iesieHue U ero CBOWCTBa. 3a/iayu,
NPUBOIAIIME K IOKA3aTEIIBHOMY PACHPECIICHUIO. 3a/1a4H, IPUBOSIINE K HOPMAIbHOMY
pacnpeneneHno. OyHKIUSA TUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO pPaCIpeNeiICHus,
(GYHKIUS IOTHOCTU BEPOSITHOCTH HOPMaJIbHOIO pacnpenenenns. OyHKIus MI0THOCTH
Y CBOMCTBA HOPMAaJIbHOTO PACIIPEACIICHUS.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITUH. 3aiauu, IPUBOJSIINE
K pacnpenenenuto Ilyaccona.

KoBapuauus nByx ciayyaiiHbix BennuuH. KoadduumeHnt nuHeHoON koppensuuu.
CoBMecTHbIE HAOMIOJEHUS JIBYX BEJIWYUH. BBIOOpOUHBI KOA((UIHMEHT KOPPENSLUU.
Paznuuue mexny JNMHEHHOM CBA3BIO M IPUUYMHHO-CIEACTBEHHOW CBA3bI0. JIMHENHas
perpeccus, METOJ] HAMMEHBIIINX KBAIPATOB.

HPEIMETHBIE PE3YJIBTATHBI

K xonmy 10 kiacca o0ydJarommiicss HAyqUuTCS:

CBOOOJHO OINEpPUPOBATh MOHATUSIMU: Tpad, MIOCKUiM rpad, cBs3HBIA rpad, NyTh
B rpade, Lemb, UK, JEPEBO, CTENEHb BEPILUHBI, JEPEBO CIy4YalHOTO SKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: CITyYalHBIN SKCTIEPUMEHT (OIBIT), CIydyaifHOE
COOBITHE, DJIEMEHTAPHOE CIIy4alHOE COOBITHE (PJIIEMEHTApHBIA HCXOJ) CIIy4ailHOTro
OMbITa, HAXOJAWUTh BEPOSTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxOJUTh W (OPMYJIHUPOBATH COOBITHUS: IIepeceuceHue, OOBECIUHEHHE aHHBIX
COOBITUH, COOBITHE, MPOTUBOIIOJIOKHOE JAHHOMY, MCIOJIb30BaTh AUarpamMmbl Dijepa,
KOOPJIMHATHYIO TPSIMYIO [JIsl pELIeHUs 3aJay, IMOJb30BaThCid (OPMYIION CIIOKEHUS
BEPOSITHOCTEN 17151 BEPOATHOCTEN ABYX U TPEX CIy4YailHbIX COOBITHIA;

ONEPUPOBATh MOHATHSIMU: YCIIOBHAS BEPOATHOCTb, YMHOJKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYaWHOI'O HKCIEPUMEHTA, HAXOJIUTh BEPOSITHOCTU
COOBITHI ¢ TOMOIIBIO MTpaBUJIa YMHOKEHHUS, IEpeBa CIIy4alHOrO OMbITA, UCHOJIb30BATh
dbopmyny monaHOM BeposiTHOCTH, opmyiny baiteca mpu pemieHun 3anad, ONpeAesiTh
HE3aBHCHUMOCTH COOBITHII 110 POpMYJIE U MO0 OpraHU3aLUH CITy4YalHOTO SKCIIEPUMEHTA;

NPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYJIBI JIJIsl IEPEUUCIICHUS JIEMEHTOB
MHO’KECTB, AJIEMEHTApHBIX COOBITHI CIIy4allHOTO OIbITa, PEHICHHs 33Jady MO TEOpUU
BEPOSITHOCTEN;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OWHAPHBIA CIyYaWHBIN OMBIT (MCIBITAHUE),
yCIEX U Hey/1aya, HE3aBUCUMBbIE HCIBITAHUS, CEPUSI UCIIBITAHUM, HAXOJUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN J0 MEPBOTO yclexa, B CEpUM UCHBITaHWI bepHyim,
B OIBITE, CBI3AHHOM CO CIIy4YalHBIM BHIOOPOM U3 KOHEUHON COBOKYIHOCTH;

CBOOOJHO OMNEpPUPOBATH TMOHATUAMM: CIydyalHas BEJIMYMHA, pACIpEeIeHHe
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BEpPOSITHOCTEW, JMarpaMma pachnpejeieHus, OuHapHas ciydailHas BeJIMYWHA,
reoMeTpudecKoe, OMHOMHUATILHOE pacIipe/iesieHue.

K kony 11 kiaacca oOydaromuics HayqYUuTCs:

ONEPUPOBATH MOHITUAMU: COBMECTHOE PACIPEICICHUE JBYX CIIyYalHBIX BEJIUYHH,
WCITOJIB30BaTh TAOJUILy COBMECTHOTO pACTpEACICHHS] JBYX  CIyYalHBIX BEIMYWH
JUIS. BBIACJICHUSI PACIPENCIICHUA KAXXKJAOW BEJIUYMHBI, OINPEICICHUS HE3aBUCUMOCTH
CIIyYalHBIX BEJINYNH;

CBOOOJTHO OINEpUPOBaTh MOHSATUEM MATEMATHUYECKOTO OXUJAHUSA CIIy4alHOU
BENIMYMHBI (pacmpenesieHusi), MPUMEHSATh CBOWCTBA MaTEMaTHYECKOTO  OXKUIaHUS
IpU PEIICHUWU 3a/ay, BBIYMCIATH MAaTeMaTHYECKOE OXUJaHWE OWMHOMHMAIBHOTO U
r€OMETPUUECKOr0 PACTIPEACIICHUM;

CBOOOJTHO OIEPUPOBATH TMOHITHUSAMHU: JTUCHEPCHs, CTaHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMUHBI, IIPUMEHATh CBOWCTBA JUCIEPCUU CIIyYaWHOM BEJIMYMHBI
(pacipeneneHus) TpU PELICHUM 3aJlad, BBIUUCIATH JUCIEPCHUIO U CTaHIAApPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 U OMHOMUAIIBHOTO paCTIpeIeSICHUIT;

BBIYUCIISATh BBIOOPOYHBIC XAPAKTEPUCTUKU MO JAHHON BBIOOPKE U OILICHUBATH
XapakTepUCTUKU  TEHEpPaJbHOM  COBOKYNMHOCTH  JIAHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OILIEHUBaTh BEPOATHOCTU COOBITHM W MPOBEPATH MPOCTEHIINE
CTaTHCTUYECKUE TUIOTE3bI, MTOJIb3YSICh N3YYEHHBIMU PACTIPEICIICHUSIMMU.
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10 knacc
Ha3zBanue KommuectBo OCHOBHBIE BU/IBI JICATEIIBHOCTH
pasziena (Tembl) 4acoB OcHoBHOE coliepKaHue 00yyaromuxcs
DneMeHThI Teopuu rpadon 3 I'pad, cs3HbIM rpad), npeacTaBicHue [IpencraBisiTh OOBEKTHI U CBSA3U
3a/1a4M C MOMOIIbIO Tpada. MEKTy HUMHU € MOMOIIbI0 rpada,
Crenenb (BaJlEHTHOCTD) BEPIIUHBI. HAXOJUTh ITyTH MEKTy BEPIIHHAMHU
[TyTs B rpade. Llenu u uukibl. rpada.
['padst Ha mtockocTu. JlepeBo BrigensaTs B rpade nenu u mukIibl.
CIIy4aliHOTO 3KCIIEpUMEHTA CtpouTh I€peBO MO ONMKUCAHUIO
CJIy4allHOTO OIIbITA, OITUCHIBATh
Cly4ailHbIe COOBITHS B TEPMUHAX
JepeBa.
Pematp 3amaun ¢ momMomisro
rpados
Crny4aiiHble OTIBITHI, 3 CrnyyaliHbIe SKCTIEPUMEHTHI (OTIBITHI) BrigensaTe 1 onmuchIBaTh

Clly4yaliHble COOBITUS U
BEPOSTHOCTU COOBITUIM

U CITy4aiiHble COOBITUS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BepostHOCTh
ciydaitHoro coObITus. BepostHoctu
COOBITHH B OIIBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Clly4aiiHble COOBITUS B CIIy4aitHOM
OTIBITE.

@opMyIMPOBATH YCIOBUS IPOBEACHUS
CJIy4alHOTO OIBITA.

HaxoauThk BepossTHOCTH COOBITHI

B OIIBITaX C PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOAaMU
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Onepauun

HaJl MHOXKECTBaMU

1 COOBITHSIMU.
CrnoxeHre 1 YMHOKEHHE
BEPOSATHOCTEM.

Y coBHAsI BEPOATHOCTb.
HeszaBucumeblie coObITHS

[Tepeceuenue, 00beTMHEHNE MHOKECTB
1 COOBITHH, TIPOTUBOIIOJIOKHBIC
coObITus. DopMyIia CI0KESHUS
BEPOSTHOCTEU Y CJIOBHAsI BEPOSTHOCTb.
YMHOXKEHHE BEPOATHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMya NOJTHON BEPOATHOCTH.
®opmyia baiieca. HezaBucumele
COOBITHS

Hcnonp3oBath AuarpamMmmel Dinepa

U BepOAIbHOE OMMCAHNE COOBITHIA
IIPY BBIMOJIHEHUHU OTIEpAIUN

HaJ COOBITHSIMU.

OueHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITUH IO MEpPE HACTYIUICHUS
JIPYTUX COOBITUH B CIIy4ailHOM OIIBITE.
Pemiars 3a1aun, B TOM 4nciie

C HCII0JIb30BAHUEM JIEPEBA CIIy4alHOIO
ombITa, (OPMYJ CIOKECHUS

Y YMHOXXEHUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KombOunaTopHO€E MpaBUiio YMHOKEHHUS.
[TepectanoBku u axropuan. Yucno
couyeranuil. TpeyronpHuk [lackans.
®opmyna 6unoma HerotoHa

dopMynUpoBaTh U JOKA3bIBAThH
KOMOWHATOpHbIE (haKTHI.
Hcnons30BaTh MpaBUIO YMHOXKEHUS,
U3Yy4eHHBbIE KOMOMHATOPHBIE (HDOPMYJIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
DJIEMEHTAPHBIX COOBITUHN B CITy4YalHOM
OTIBITE.

[Tonb3oBaThcs hopmyioi u
TpeyrosbHuKoM [Tackans

JUTSL ONTPE/IeNICHUS UM CIla COYETaHU M.
[Tpumenste hopmyny OMHOMA
HeroTona 1 mpeoOpazoBaHus
BBIPAKCHUH
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Cepun nmocnea0BaTEIbHbIX 5 bunapHbIil ciiyyaliHbIN ONIBIT Pa36uBaTh ClI0KHBIE IKCIIEPUMEHTHI

ucnblTanni. Mcnpiranus (ucnblTaHKE), yCIex U Heylaya. Ha OT/AEJIbHBIE UCIIBITAHUS.

bepuymm. He3zaBucumele ucnbiTanus. Pemate 3a1aun Ha mouck

CryualiHblii BEIOOD Cepusi HE3aBUCUMBIX UCIBITAHUN BEPOATHOCTEH COOBITHII B CEpUH

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus WCIIBITAHUN JI0 TIEPBOTO yCIIeXa U
HE3aBHCUMBIX UCIIBITAHUI bepHyun. B CEpUAX HUCIBITAaHUU bepHyun,
Crny4aiiHbIii BEIOOp M3 KOHEUHOM a TAKXX€E B OIBITAX CO CIyYalHBIM
COBOKYITHOCTH. BBIOOPOM U3 KOHEYHON COBOKYITHOCTU
[IpakTnueckas pabora C UCIOJIb30BaHMEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJICKTPOHHBIX (dakToB 1 POpPMYII, B TOM UUCIE B XOJI€
TaOIUIY IPAKTUYECKON pabOThl C MPUMEHEHUEM

CTaHAAPTHBIX (PYHKITUI
Ciy4aiiHble BETMYUHBI 14 Cnydaiinas BennuuHa. Pacnpenenenue OcBauBarh NOHATUS: CITy4dailHas

U pacrpeaesieHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepauu

HaJl CIy4YalHbIMHA BEJIMYMHAMU.
[Ipumeps! pactipenenenuii. bunapuas
CllyyailiHas BeIm4yuHa. ['eomerpuueckoe
pacn-penenenue. buHoMuaabHOE
pacnpenenenue. MaremaTudeckoe
0’KMJIaHUE CIIyYalHOMN BEJINYUHBI.
CoBMeCTHOE pacpeeneHUe IByX
ClIy4arHbIX Benu4uH. HezaBucumele
cily4aiiHble Beln4nHbl. CBOMCTBA
MAaTeMaTUYECKOTO OKUTaHHUS.

BEIUYMHA, pacpe/ieseHue, Tadamia
pacrpeeneHus, 1uarpaMmma
pacrnpeeneHus.

HaxomuTh 3HaYEHUS] CYMMBI U
MIPOU3BEICHUS CITyYalHBIX BETUINH.
CtpouTh OMHAPHBIC pACIIPEACIICHUS
110 OITUCAHUIO COOBITUH B CIIy4alHBIX
onbiTax. CTPOUTH U pacTo3HaBaTh
reOMETPHUICSCKOE U OMHOMHAIIBHOE
pacrmpeneneHusl.

Pemate 3amaun Ha BeIUUCICHUE
MaTEMaTUYECKOTO OXKHIaHUS.

71



denepanbHas padodas nporpamMma | Matemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

MareMatuyeckoe oKujaHue OMHapHOU
CIIy4YalHOW BEJIMYMHBI.
MareMaTuyeckoe 0XKUJaHUE
T€OMETPUUYECKOTO 1 OMHOMHAIBHOTO
pacnpeaenenuii. Jlucrepcus u
CTaHAAapTHOE OTKJIOHEHHeE. Jlucnepcus
OMHApHOU CiTy4yallHON BEJIMYMHBI.
CBoiicTBa TUCTIEPCHH.
MaremaTu4yeckoe 0OXKUJaHue
IIPOU3BENCHUS U JUCIIEPCUSI CYMMBI
HE3aBUCHMBIX CIIyYalHbBIX BEIUYHH.
Jucnepcusi OMHOMUATEHOTO
pacrpeeneHus.

[IpakTuueckas padora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuUIL

CTpouTh COBMECTHBIE PACIIPENEICHUS.
N3ydars cBOMCTBA MATEMATHYECKOTO
0KMIaHUS.

Pemars 3a1aum ¢ noMoIIbIO
W3YUYEHHBIX CBOMCTB.

[To uzydeHHbIM opMyIaM HAXOAUTD
MaTeMaTHYECKHUE OKUTaHUS
CIIy4alHBbIX BEJIMYMH, UMEIOLIUX
reOMeTpUUYECcKOe 1 OMHOMUAIIBHOE
paclpeeneHus

OcBauBaTh NOHATHS: AUCTIEPCHUS,
CTaHJapTHOE OTKJIOHEHUE CIIy4alHON
BEJINYMHBI.

Haxoaute nucnepcuto

10 pacIpeeICHUIO.

N3y4ath cBOWCTBA AUCTIEPCUMN.

[To n3yyeHHbIM QpopMysiaM HAXOAUTh
JUCIIEPCUI0 OMHOMUATIBLHOTO
pacrpeneneHus, B TOM YUCIIE B XO/€
PaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC
Ha3zBanue KommuecTBo OCHOBHBIE BUJIBI IESITEILHOCTH
paszena (TeMbl) 4acoB OCHOBHOE CONEpIKAHHE 00y4aronuxcs
3aKoH OOJIBIINX YKCET 3) Hepasenctso UeoOniméBa. Teopema Pa3bupats qokazarensCTBa TEOPEM.

Yeonimépa. Teopema bepnymm.
3akoH OosbIIKX yncesn. BeiOopouHsIii
METO/ UCCIICTOBAHUI.

[Ipaktrnueckas padbota

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuIL

OcBauBaTh BEIOOPOYHBIN METOJ
HCCJICIOBAHNM, B TOM YHCJIE B XO/C
PaKTUYECKON pabOThI

DJeMEeHThl MATEMATHUYECKOU
CTATUCTUKH

I'enepasibHast COBOKYIIHOCTD U
cilydaitHasi BRBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMHU XaPAKTEPUCTUKAMHU.
O1ueHka cpegHero U JUCIepcun
reHepaIbHON COBOKYITHOCTH

C IOMOLUIBIO BHIOOPOYHBIX
xapakTepucTuk. OLieHUBaHUe
BEPOSITHOCTEN COOBITUI MO BHIOOPKE.
Cratuctuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C TOMOILBIO
CBOMCTB U3yUYEHHbIX pacipeiesICHUH.
[IpakTrueckas paborta

C UCIIOJIb30BaHNUEM DIIEKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHUS: T€HEpaIbHAs
COBOKYIHOCTb, BEIOOPKA, BLIOOPOUYHOE
cpeaHee U BEIOOpOYHAs JUCTICPCHS.
Boruncnsate BEIOOpOUHBIE
XapaKTEPUCTUKU U HA UX OCHOBE
OLICHUBATh XapaKTePUCTUKHU
T€HEPAIIBHON COBOKYITHOCTH.
OcBauBaTh MOHATHUS: CTATUCTUYECKAS
TUIOTE3a.

OueHuBaTh BEPOATHOCTH COOBITUHN U
IPOBEPATH MPOCTEHIIINE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIaHHBIX,

B TOM YHCJIE B X0JI€ IPAKTUYECKON
paboThI
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HernpepbiBHBIE CiiydaliHbIE
BEJIMYMHBI (pacrpeneneHus),
ITOKA3aTEJIbHOE U
HOPMAaJIbHOE PacCIpeaeIeHUs

[Ipumepsl HENPEPBIBHBIX CIIyYaHBIX
BeNMYUH. OyHKIMS TUIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacrtpenenenue. [Ipumepsl 3amayq,
MPUBOSIINX K TOKa3aTEIIbHOMY

Y K HOPMAJIbHOMY paclpeIeIeHUSIM.
@DyHKIUS IIOTHOCTH BEPOSITHOCTU
IIOKAa3aTeJIbHOIO PACTIPEACICHUS.
@DyHKIMS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO PACTIPEACICHUS

3HAKOMUTHCS TOHATUSMH:
HEIpepbIBHAA CIy4yaliHasl BEJIMYHHA,
HEIPEPBIBHOE PACIIPEACIICHUE,
(GYHKIIUS TIIOTHOCTH BEPOSITHOCTH.
HaxoauTe BeposITHOCTH COOBITUM
10 JaHHOW (QYHKIIUU

IJIOTHOCTH.

3HAKOMUTBCS C TOHATHUAMMU:
IIOKA3aTEJIbHOE pacIpeieiiCHuUE,
HOPMAJIBHOE PacCIIpeCIICHHUE.
BriaensaTe no onucanuio ciiydaiiHbie
BEJIMYUHBI, PACTIPEICIICHHBIC

110 [TOKa3aTEIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa3bupars npumepsl 3aaa4,
IPUBOJSIIUX K MOKA3aTEIbHOMY
pacnpeesieHUI0 U K HOpMaJIbHOMY
pacrnpeneneHuo

Pacmipenenenue Ilyaccona

ITocmenoBaTeNbHOCTH OJJMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIIEH

K pacupeaenenuro [lyaccona.
[Ipaktrueckas padbora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

BpraensaTe mo onucaHuio Ciry4aiHoro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Pemars 3agauu, B TOM 4uCiIe B X0/¢
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJIAPTHBIX (PYHKIMM 3JIEKTPOHHBIX
TaOIUIL
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CBs13b MEXly ClTy4ailHbIMU 6 KoBapuauust 1ByX ciaydaiHbIX OcBauBath NOHATHUSA: KOBapHALIUS,
BEJIMYMHAMU BennuuH. Koo duiment koppensiun. | Ko3pOUIIUEHT KOPPEISIIIU, JINHEHHAS
CoBMmecTHBIC HAOMIOCHUS IBYX 3aBHUCUMOCTb.
BennurH. BeiGopounsiif koaddunment | OneHUBATh XapakTep CBA3H MEKIY
Koppersiun. Paznuune Mmexmy CIIy4aiiHBIMHU BEIMYMHAMHU, UCXO/S
JUHEWHOM CBS3bIO M IPUYUHHO- U3 TIPUPOJIBI JAHHBIX U BBIYUCIEHHBIX
CJIIEICTBEHHOU CB:3b10. JInHEHHAs XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcnonp30BaTh quarpammsl
C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX paccerBaHusl U1 N300pakeHUs
TabIUIL COBMECTHOI'O pacCEUBaHUs
JAHHbIX.
Haxonutb koapuiiuents ocu
JyarpamMmbl, B TOM YHCJIE B XOJ€
PAKTHYECKON pabOThI C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIMI
O6001eHue u 11 [IpeacraBieHre JaHHBIX C TOMOIIbIO [ToBTOPATH U3yYEHHOE U BHICTPAUBATH

cucTeMaTH3alus 3HaHUU

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTAaTUCTUKA, OTIBITHI

C pPaBHOBO3MO>KHBIMU
AJIIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ TpUMeHeHneM hopmy u
rpaduuecKux METO0B
(koopauHaTHAs TIpsiMast, IEPEBO,
auarpaMmma diliiepa), ciydaiiHbIe

CUCTEMY 3HAHUI
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BEJIMYMHBI U pacIipe/iesICHuUs,
MaTeMaTUYECKOE OKUIAHUE
CIIy4YallHOW BEJIWYMHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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