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Pabouas np orpamma o yuedHOMY Mip eqmety «MaTtemarukay (yriayOeHHbIH YPOBEHb)
(mpenmertHast obsacth «MaTemaTuka U MHPOPMATHKA») (Jajee COOTBETCTBEHHO —
nporpaMmMa Mo MAaTEMAaTHKE, MaTeMaTHKa) BKIIOYAET MOSICHUTEIbHYIO 3amMCKy,
cojiepkaHue OOyuYeHHUs, IUIAHUPYEMbIE pE3yJbTaTbl OCBOCHHUS MPOTrPaMMBbI IO
MaTeMaTuKe, TEMAaTUYECKOE TUIAaHUP OBaHUE, TIEp €4eHb (KOJIU(PUKATOP) MP OBEPSIEMBIX
TpeOOBaHUII K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 0O0pa30BaTENbHON IpOTpamMMbl
cpeaHero oduiero o0pa3oBaHus U JIEMEHTOB COJIEPKaHUS 110 MaTEMAaTHKE.
[loscHuTenbHas 3aMKUCKa OTpa)aeT o0Uue Head U 3aJayd U3YUYEHUs MaTEeMaTHKY,
XapaKTEePUCTUKY TCUXOJOTHUYECKUX IMPEANOChUIOK K €€ M3YUYEHHUIO 00YyYaroIMKCs,
MECTO B CTPYKType y4eOHOro IjaHa, a TakKXKe MOJAXOAbl K OTOOpY COJAepKaHus,
K OINpEAENEHUI0 IJIAHUPYEMBbIX pPe3YyJIbTaTOB U K CTPYKType TEeMaTU4YecKOro
TUTAHUP OBAHUA.

Coneprxkanue 00yueHus pacKpbIBAET COAEP KaTeIbHbIE TUHUU, KOTOP bIE I €/1J1ar atoTCs
U1t 00s13aTENIBHOTO M3YYEHMs] B KaXKJIOM KJIacCeé Ha YPOBHE CpEIHEro OoOIIero
oOpazoBaHUs.

[InanupyemMble pe3ysbTaTbl OCBOEHHS MTPOrpaMMbl MO MAaTeMAaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METAIp €IMETHBIC PE3yJbTaThl 3a BECh MEPHOJ OOYyUEHHUs Ha YPOBHE
CpemHero ob1mero oopa3oBaHms, a TAKXKE TP EIAMETHbIE TOCTIKECHUS 00YyYaroIerocs
3a KaXXIbIi TOJ] 00yUYCHUS.

HOACHUTEJIbBHAASA 3AIINCKA

[Iporpamma o mMaTeMaTUKE YriyOJIEHHOTO YPOBHS JJIsi 0OyYaroIMXCsl Ha ypOBHE
cpenHero oOmiero obpazoBanusi paspadorana Ha ocHoBe PI'OC COO c yuerom
COBPEMEHHBIX MHUPOBBIX TpEOOBaHUM, MPEIBABIIEMbIX K MaTEeMaTH4E€CKOMY
00pa3oBaHuio, U TPaaUIIUA POCCUICKOTO oOpa3oBaHus. Peanmzaiiys mporpamMMel
Mo MaTemMaThke oOecreuynBaeT OBJIAJCHUE KIIOUYEBBIMH  KOMIIETCHIIHSIMH,
COCTaBJISIONIUMH OCHOBY JUJISI CaMOPa3BUTHS W HEMNPEPBIBHOIO 0OOpa30BaHMs,
IIETTOCTHOCTh OOIIEKYIbTYPHOT0, TMYHOCTHOTO U ITO3HABATEITLHOTO Pa3BUTHS JIMYHOCTH
00yJaroIIuxcsl.

B mporpamMe mo maTtemMaTWKe YYTCHBI HAEH W TIOJOXKEHUS KOHIICIIMH P a3BHTUSL
MaTeMaTH4IecKoro oOpaszoBanusi B Poccmiickoit ®enepanuu. MaTtemaTtndeckoe
oOpazoBaHue JOJHKHO peliaTh 3a7aqy O0eCnedeHUs] He0OXOIUMOro CTpaHe YHCiIa
00ydJarImxcs, MaTeMaTHdeckas TOATOTOBKA KOTOPBIX OblIa OBl  JTOCTaTOYHA
IUIsi  TIPOJOJDKEHHs oO0pa3oBaHUs MO PAa3lWYHbIM  HANPaBICHUSAM, BKIIOYAs
MpernoJaBaHie MaTeMaTHKH, MaTeMaTHYeCKHEe WCCIenoBaHusa, paboty B cdepe
WH(GOPMAIMOHHBIX TEXHOJIOTUA W JPYTHUX, a TakKkKe OOecmedeHus s KaKIoro
00y4Yaromnierocst BOSMOXXHOCTA ~ JIOCTHXKEHUST ~ MAaTeMAaTHUYECKOW  IMOJATOTOBKH B
COOTBETCTBUU C HEOOXOIMMBIM €My YpoBHeM. Ha pemieHue 3TuX 3ajay HaleneHa
nporpaMMa IO MaTeMaTUKE yTIyOJEHHOTO YpOBHS.



HeobxoaumocTs MaTeMaTH4ECKOM MOJATOTOBKU OOYCIOBIIEHa OOYCIOBICHO POCTOM
YuClia CIeaaIbHOCTEH, CBI3aHHBIX C HETIOCP €/ICTBEHHBIM P UMEHEHUEM MaTeMaTHKU
(B cepe sKkoHOMHKH, OM3HECE, TEXHOJOTHUECKUX 00JIaCTIX, TYMaHUTAPHBIX cpepax).
KonnuectBo obOyuarommuxcs, Iyl KOTOPBIX MaTeMarhka CTAaHOBUTCS (PyHIaMEHTOM
00pa3oBaHus, INTAHUPYIOIIUX 3aHUMATHCS TBOP YECKOH M UCCIIEIOBATEIbCKOM paboTOi
B 00J1aCTH MaTeMaTHKH, WHPOpMAaTHKH, GU3UKHA, SJKOHOMUKH U B JIP yIUX 00JIaCTIX,
YBEITUYHMBAETCSA, B TOM YHCIE C YYETOM OOydYarolmuxcs, KOMy MaTeMaThKa Hy»Ha
TSI UCTIOJTB30BAHUS B MP O(ECCHSIX, HE CBI3aHHBIX HEMOCP €ICTBEHHO C HEH.
[TpuKkitaHas 3HAYNMOCT MaTEMATUKU 00y CITOBJICHA TEM, YTO €€ TP §METOM SIBIISTFOTCS
dbyHIaMeHTaJIbHbIE CTPYKTYpbl HAIIeT0 MHUpa: MNPOCTPAHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHBIE OTHOIICHHS, (YHKIMOHAJIbHbIE 3aBUCUMOCTH M  KaTETOPHUU
HEOTIP €/IEJICHHOCTH, OT TPOCTEHINNX, yCBAaWBAEMBIX B HEMOCP CICTBEHHOM OTIBITE,
710 TOCTATOYHO CJIOKHBIX, HEOOX OIMMBIX /ISl Pa3BUTHUSI HAYUHBIX U TEXHOJIOTUYECKHX
uaen. be3 KOHKp €THBIX MaTEMAaTUYECKMX 3HAHUM 3aTPYIHEHO IOHUMAHUE P UHLUIIOB
yCTPOMCTBA M UCIOJIb30BaHMSI COBP EMEHHOM TEXHUKHU, BOCIIP USITHE U MHTEP TP €TAIWSI
pa3HoOOpa3HOW COLMATbHOM, HKOHOMHYECKOHW, TOJUTUYECKOH HUH(OPMAaIMH,
Manod¢eKTUBHA TOBCEIHEBHAS MpaKTU4YecKas JIesTeNbHOCTh. Bo mMHOrumx cdepax
npo(deccuOHATBHON JEATEeIbHOCTH TPEOYIOTCS YMEHHUS BBINIOJHATH Pacyerbl,
COCTaBJISITh AITOPUTMBI, TMPHUMEHITH (POPMYNBI, TPOBOIUTH TEOMETPUUECKUC
W3MEpEHUS U MOCTP OCHUS, YUTaTh, 00pabaThIBaTh, UHTEP MPETUPOBATH U ITP €/ICTARIIATH
uHbOpMAIUIO B BUAE TAOIUI, AHMarpaMM U TpaduKOB, TOHUMATh BEP OSTHOCTHBIN
Xapakrep Cay4aHbIX COOBITUH.

OnHOBpeMEHHO ¢ pacmupeHueM cep NpUMEHEHUS MATEeMAaTHKH B COBPEMEHHOM
obmectBe Bce 0oJiee BaXKHBIM CTAHOBUTCS MAaTEMATHYECKHUH CTHIb MBIILICHHS,
TP OSIBJSIIONIMIACS B OTpEACIICHHBIX YMCTBEHHBIX HaBBIKax. B mporiecce m3ydeHus
MaTeMaTUKH B apceHaj MPUEMOB W METOJOB MBINLJICHUS YETOBEKA €CTECTBEHHBIM
00pa30M BKITFOYAFOTCS HHAYKIUSA U ISTYKIUA, 0000IeHNe U KOHKP €TH3aIlis, aHAJTN3
Y CUHTE3, KilacCU(UKAIIMS ¥ CUCTeMaTH3alus, abcTp arupoBanue u aHaaorus. OObeKThI
MaTeMaTUYECKUX YMO3aKIIOUCHHUM, MpaBWIa HUX KOHCTPYHUPOBAHUS PaCKPBIBAIOT
MEXaHW3M JIOTUYECKUX TIOCTPOCHHIA, CIIOCOOCTBYIOT  BBIpAOOTKE  yMEHHS
(dhopMyaHpoBaTh, 000CHOBHIBATH M JIOKA3bIBATh CYXKJICHHS, TEM CaMbIM (hOPMHUDPYIOT
JOTHYECKUN CTWIb MBINUICHUS. Benymas poJib TPUHAIISKAT MaTeMaTHKe
B (hOp MHUPOBAHUH AJITOPUTMHUYCCKON KOMITOHEHTHI MBIIIICHHS U BOCITUTAHUN YMCHHI
JICHCTBOBATh 10  3aJlaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh  W3BECTHBIC
¥ KOHCTPYHpOBATh HOBBIC. B Tpoliecce pemieHus 3a1a4 — OCHOBBI JIJISI Op TaHM3aIN
y4eOHON JedITeNbHOCTH Ha YpPOKaX MaTeMaTUKH — pPas3BUBAIOTCS TBOPYECKas
Y TP UKJIaHAST CTOP OHBI MBITIIICHHUS.

OOydeHne MaTeMaTHKe JaeT BO3MOYKHOCTh Pa3BUBaTh Yy OOYUYArOMIMXCS TOYHYIO,
palMOHAIBHYIO U UHPOPMATUBHYIO peUb, yMEHHE OTOHMpaTh HAMOOJIee MO AXOIAIINE
SI3IKOBBIC, CHMBOJIMYECKHE, TpadUuecKue CpeCcTBa IS BBIPAXKCHUS CYKICHUN
Y HATJISITHOTO MX TP €/ICTaBICHHUS.



Heo06x01uMbiM KOMIOHEHTOM 00111 Ky IbTYphl B COBP EMEHHOM TOJIKOBAHHH SIBJISI€TCS
o011ee 3HAKOMCTBO C METOJlaMH TIO3HAHHS JIEUCTBUTENBHOCTH, MPEICTABICHUE O
npeaMeTe W METOJe MaTEeMaTUKH, €ro OTIMYHMSIX OT METOJ0B €CTECTBEHHBIX H
I'YMaHUTapHBIX HAayK, 00 OCOOEHHOCTSIX MPHUMEHEHHS MAaTeMAaTHKH [JIS P eHICHUS
HAyYHBIX W MPHUKIAJHBIX 3a7a4. MaTeMaTnieckoe oOpa3oBaHe BHOCHT CBOW BKJIAJl
B (hop MUp OBaHHE OOIIEH KYJIHTYyPhI YEITOBEKA.

N3ydyeHne maTeMaTUKU CHOCOOCTBYET JCTETHYECKOMY BOCHHTAHHIO YEIOBEKA,
MOHUMAHUIO KPAaCOThl M H3SIIECTBA MAaTEMAaTHYECKUX PaCCY>KICHHM, BOCIP USITHIO
reOMETp MUEeCKUX (POpM, YCBOCHHIO UAEH CUMMETP UH.

[IpuopurernpiMu tensiMu oOyuenust matematuke B 10 — 11 knaccax Ha yriryOneHHOM
YPOBHE TP 0JI0JKAIOT OCTaBATHCS:

dbopMupoBaHUE TEHTPAIBHBIX MATEMAaTUYECKHX TIOHATUN (YHMCIO, BEIIMYWHA,
reoMeTpuieckas (¢urypa, nepeMeHHas, BEpPOSITHOCTh, (YHKIUS, IIpOU3BOIHAS,
UHTETpal), o0ecreurnBaronInx P €EMCTBEHHOCTh u nep CIEKTUBHOCTh
MaTeMaTU4ecKoro 0O0pa30BaHUs 00yUJaroOlUXCs;

MO/IBE/ICHUE 00YYaIONTUXCS Ha IOCTYITHOM JIJIsl HUX YPOBHE K 0CO3HAHHUIO B3aUMOCBSI3U
MaTEMATHKH ¥ OKpYJKaIOIIero MUpa, MOHUMAaHUIO MAaTEMaTHUKU KaK 4acTu oOIen
KyJIbTYpPbI 4ETIOBEUECTBA;

pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH  OOydYarommxcs,
M03HABATEIbHOM AaKTUBHOCTH, UCCIICIOBATENILCKUX YMEHHUM, KP UTHYHOCTH MBIIILIICHUS,
WHTEpeca K U3YyUYCHUIO MAaTEMATUKU;

dbopmupoBanue  (PYHKIIMOHATBHOM MaTeMaTHYECKOW TPaMOTHOCTH:  yMCHUS
pacno3HaBaTh MaTEeMAaTHUYECKHE AacCHeKThl B PEANbHBIX >KU3HEHHBIX CHUTYaIMsX
U TpU W3YYCHUH JAPYTHUX YYEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH
U 3aKOHOMEpHOCTeH, (OpMyIMpoBaThb WX Ha S3bIKE MaTeMaTHKH W CO37aBaTh
MaTeMaTUYeCKUe MOJIEIHU, MPUMEHSITh OCBOCHHBIA MAaTEMAaTWYECKUW armapat s
pCIICHUsT TP aKTUKO-OPUEHTHPOBAHHBIX 3a/Jad, WHTEPIPETUPOBATh U OICHUBATH
MOJTy9YCHHBIE P €3yJIHTATHI.

OCHOBHBIMU JTUHUSAMU cojeprkaHus mateMatnku B 10 — 11 ximaccax yriyOJIeHHOTO
YPOBHS SBISIOTCS: «YUmcnma W BeIYUCIHEHUS», «Anredbpa» («Anredpandeckue
BBIp QXKCHUS», « YpaBHEHUS U HEpaBEHCTBa»), «Havyana maTemMaTHueckoro aHanuzay,
«I'eomerpusa» («['eomerpuueckne ¢urypsl u uX cBoiicTBay, «l3mepenne
TeOMETPUYECKUX BEIMYMH»), «BeposATHOCTP M CTaTHCTHKAa». JlaHHBIE JTWUHUK
pPa3BUBAIOTCS NapaJlJIebHO, KaXK/1asi B COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJTHAKO
HE HE3aBHCHUMO OJ[HA OT JIp yI'OM, @ B TECHOM KOHTaKTe ¥ B3auMo,iericTBum. Kpomestoro,
uX OOBEIUHSET JIOTWYECKAsT COCTABJISIONIAS, TPaIUIMOHHO MPUCYIAs MaTEMaTHKE
U TPOHU3BIBAIOMIAS BCE MATEMATHUYECKUE KypChl W COJIEPIKATEIbHBIC JIMHUML
CdopmynupoanHoe Bo PI'OC COO tpeboBaHUE «yMEHHUE OTIEP UPOBATH MOHITHUSIMU:
ompenereHne, akcuoMa, Teopema, CIeJCTBUEe, CBOICTBO, MPU3HAK, TOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJHMPOBKHM, yMeHHe  (GopMyiupoBaTh  oOparHoe W
IIP OTUBOIIOJIOKHOE YTBEPIKJICHHE, TPHUBOAUTH TNPUMEPHI W KOHTPIPHUMEPHI,
UCIOJB30BaTh  METOJI



MaTeMaTUYECKOM MHAYKIUHU, TP OBOJIUTH 10Ka3aTEIbHbBIE PACCYKICHHUS P U P CIICHUN
3aJ71a4, OIIEHWBATh JIOTUYECKYIO TP aBUIBHOCTh PAaCCYKIEHHUID» OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a (popMUPOBaHHE JIOTUYECKUX YMEHUN pacHpenenseTcs Mo BCEM
rogaM oOydYeHHS Ha YpOBHE CpeaHEero oomero oopa3oBaHus.
B cootBerctBun ¢ ®I'OC COO MatemaTtuka siBjisieTcs 00s13aTeNIbHBIM P €IMETOM Ha
JaHHOM YypoOBHe oOpa3zoBanus. Hacrosmeit mnporpamMMmoii 10  MaTeMaTHKe
npeaycMaTpuBaeTcsl u3ydeHue ydeOHoro npeamera «MaremaTrkay B paMKax Tpex
y4eOHBIX KypcCOB: «AjreOpa u Hayajla MaTeMaTHUyecKoTo aHaluzay, «l eomerpus»,
«BeposTHOCTh U cTaTUCTHKAY . DPOP MUPOBAHHUE JIOTUYECKUX YMEHUN OCYIIIECTBIISETCA
Ha TPOTSKEHUM BCEX JIET OOy4YEHHsS Ha YPOBHE CpeaHero oobiiero oOpa3oBaHMS,
a DJIEMEHTHI JIOTUKHU BKJIIOYAIOTCA B COJIEp)KAHUE BCEX HA3BAHHBIX BBINIEC yUYEOHBIX
KypCOB.
OO0111ee YKCII0 YacoB, PEKOMEHOBAaHHBIX 151 U3yYEHUs MaTeMaTuku, — 544 gaca: B 10
Kiacce — 272 gaca (8 yacoB B Henenio), B 11 kmacce — 272 vaca (8 4acoB B HENEIIO).
Bo3MoskHa KOpp eKTUp OBKa OOIIEro YKciaa 4acoB, pEeKOMEHIOBAHHBIX JIJI U3YUYEHUS
npeaMera, ¢ y4eTOM HWHIAMBUIYaJBbHOrO MOAX0Ja 00pa3oBaTeNbHBIX OpTaHU3alMi
K YIyOJ€HHOMY HW3YYEHHIO MAaTEMaTUKHU, B paMKax COOJIOIECHUs
TUTUCHUYECKUX
HOPMAaTHBOB K HEJIETbHON 00pa30BaTEIbHOM HArpy3Ke.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCKOro BOCIUTAHUS:

c()OpMHUPOBAHHOCTh TpPa)XAaHCKOW MMO3UMIUU OOyYarolerocss KakK AaKTUBHOIO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA, NP €ACTABICHUE O MAaTEMATUYECKUX
OCHOBaxX ()yHKIIMOHUPOBAHUS PAa3JWYHBIX CTPYKTYp, SBJICHHHA, TP OLEAYP
Ipa’kIaHCKoro o0uiecTBa (BbIOOPHI, OMPOCHI U P YTOe), yMEHHUE B3aUMO/IEICTBOBATH C
COIMATbHBIMU UHCTUTYTaMHU B COOTBETCTBHUHU C UX (DYHKIMAMH ¥ HA3HAUCHHUEM;

2) IAaTPUOTUYECKOT0 BOCTIMTAHUS:

chOpMUPOBAHHOCTh POCCHHCKONW Tpa)KJaHCKOW HWACHTUYHOCTH, YBaKCHUS K
MPOUIJIOMY W HACTOSIIEMY POCCHMCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB M POCCUHUCKOW MAaTEMaTUYECKOW IIKOJIBI,
WCMOJIb30BAaHUE OSTUX JOCTIKEHWH B JPYTUX HayKax, TEXHOJOTHSX, cdepax
AKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IICHHOCTEM pOCCHICKOrO Hapoja, cpopMUpOBaHHOCTb
HPaBCTBEHHOTO CO3HAHHWS, ITHYECKOTO TIOBEJACHUS, CBSI3aHHOTO C TIPaKTHYECKUM
IMPp UMCHCHHUECM )IOCTI/I)KGHI/Iﬁ HaYKHU U ACATCIBHOCTBIO YYCHOI'O, OCO3HAHNUC JIMYHOI'O
BKJIaJ]a B IOCTPOCHUE YCTOWYHUBOTO Oy AyIIEro;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K MHUPY, BKIOYass OCTETUKY MaTeMaTHU4ECKUX
3aKOHOMEpHOCTEH, 0OBEKTOB, 3aJay, PELICHUH, PAacCy>KIEHHUM, BOCIPHUHUMYHBOCTH
K MAaTeMaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3n4ecKkoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUSI MPUMEHITh MaTEMaTHUYE€CKHE 3HAHUS B MHTEpecax
3710pOBOro U 0e30macHOro oopasa >KW3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
310POBBIO (3I0POBOE TNUTAHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUH M OT/bIXA,
peryJisipHas puzndecKasi aKTUBHOCTS ), (PU3UYECKOE CO BEPIIIEHCTBOBAHUE TP U 3AHSTUSIX
CHOP TUBHO-03/10P OBUTEIbHOM JEATEIHHOCTHIO;

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTb K TP YTy, OCO3HAHHE IIEHHOCTH TP YIOITIO0HSI, HHTEP €C K p a3 TUIHBIM cpepam
np opeccCHoHaTBHOMN IeATeTLHOCTH, CBI3aHHBIM C MATEMATUKOU U €€ TP UIT0KCHHSIMH,
YMEHHE COBepIaTh OCO3HAaHHBIA BBIOOP Oyaymiei mpodeccMuyu pealTu30BbIBATH
COOCTBEHHBIC JKM3HEHHBIC IJIAHBI, TOTOBHOCTh M CIOCOOHOCTH K MATEMATHUECKOMY
00pa3oBaHWI0O U CaMOOOPA30BaHUIO HAa MPOTSHKEHWHW BCEH JKM3HH, TOTOBHOCTHh K
aKTUBHOMY y4YaCTHIO B PCIICHWM TMPAKTUYECKUX 3aJad  MaTeMaTHYECKOU
Harp aBJICHHOCTH;



7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS:
chOpMUPOBAHHOCTh JKOJIOTHUYECKON KyJIbTYpPHI, TOHUMAHUE BIIMSHUS COIMAJIBHO-
AKOHOMHYECKHUX ITP OIIECCOB HAa COCTOSHUE TP UPOTHON 1 COITUAIIBHOM CP €7TbI, OCO3HAHKE
r100aJbHOTO XapakTepa SKOJIOTHYECKHX NpoOJieM, OpHEHTAIMs Ha TpUMCHCHHE
MaTeMaTUYECKUX 3HAHWUW s pEIIeHHs 3a7ad B 0O0JIaCTH OKpY>KaroIeh cp epl,
MJIAHUP OBAHUE IMMOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX MOCTICACTBUN JIJISI OKP Y KarOIIeh
Cp €IIbI;

8) HeHHOCTH HAYYHOT O MO3HAHUS:
c(OpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIIECTBEHHOM P AKTUKH, TOHUMAHUE MaTEMaTHIYECKON HayKH KakK
cep bl 4eITOBEUECKOM IEITEIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYUMOCTH JIJIS P a3BUTHS
[MBWJIN3AIMH, OBJIAJICHUE S3BIKOM MAaTEMAaTHUKH M MaTEMaTHYECKON KYJIbTypOi
KaK CpEICTBOM IIO3HAHHWS MHpA, TOTOBHOCTb OCYIIECTBIATH  IP OCKTHYIO
Y UCCIIENOBATENIbCKYIO ICSITEIbHOCTh UHIUBUAYAJBHO U B TP YIITIE.

METANPE/IMETHBIE PE3YJIbTATBI

B pesynbrare m3ydeHnss MaTeMaTHKH Ha ypOBHE CpeaHEro o0miero oOpa3oBaHus y
oOydaromierocs OyayT chopMHUPOBaHBI MTO3HABATEIBHBIC YHUBEP CATbHBIC YUCOHBIC
JEHCTBHSI, KOMMYHHUKATHBHBIC YHHBEPCaJbHbIC yUeOHBIC JCUCTBUSA, P EryJISTHBHBIC
YHUBEP CATbHBIC YUEOHBIC ICHCTBHUS, COBMECTHAS JICITCITLHOCTD.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIC eMCTBHS
ba3oBrble lornyeckue AeHCTBUA:
BBISIBJIATh U XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU MATEMAaTUYECKUX 0OBEKTOB,
HNOHSITUNA, OTHOIIEHUN MEXIY HNOHATUAMHM, (POPMYJIHUPOBATH OMpEAECIECHUS MOHATHUM,
yCTaHABIMBATh CYILIECTBEHHBIM TPU3HAK KiIacCU(UKAIMM, OCHOBAaHMS JUIs
0000IIeHUS B CpaBHEHUS, KP UTEP MU TIP OBOJMMOTO aHAJIN3a;
BOCIP MUHUMATh, POPMYJIUPOBATH U MPEOOPaA30BbIBATh CYKACHUSA: yTBEP AUTEIbHbIE U
OTpUILATENbHbIE, EAMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHbIE;
BBISIBJISIT MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTHUBOPEYMS B
dakTax, MaHHBIX, HAOMIONEHUSIX W YTBEPKACHUSAX, Mpeajararb KpUTEPUU IS
BBISIBJIIEHUS 3AKOHOMEP HOCTEN U NP OTUBOP €YU,
JeN1aTh BBIBOJIbI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U WHAYKTUBHBIX
YMO3aKIIIOUEHHUM, YMO3aKITIOYEHHUH 10 aHAJIOTHH;
[P OBOJIUThH CAMOCTOSITENTbHO IOKA3aTEIbCTBA MATEMATHUECKUX YTBEP K ACHUH (ITpsMbIe
M OT TPOTUBHOIO), BBICTpAMBATh AapryMEHTAIMIO, NPUBOJUTHL MPUMEPHI U
KOHTpHpUMEPbl, 000CHOBBIBATh COOCTBEHHBIE CY>K/I€HUS U BHIBOJIbI,
BBIOMpaTh crnoco0 pelnieHus y4eOHOUM 3ajayu (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pellieHus1, BBIOUp aTh HAanOO0JIee MOAXOASIIUN C YYETOM CAMOCTOSITENIbHO BbIJIEIEHHBIX
KpUTEPUEB).



ba3oBble nccienoBaTebckue AeiiCTBUSL:
WCMOJIb30BaTh BONPOCHl KaKk MCCIEAOBATEIbCKUA HWHCTPYMEHT TO3HAHMS,
dbopmynHupoBaTh BONPOCH], (UKCUPYIOIINE MPOTUBOPEUYHUE, MPOOIeMy,
yCTaHABIUBATH HICKOMOE M TaHHOE, (JOPMUP OBATH THIOTE3Y, APTYMEHTUP OBATh CBOIO
MO3ULIMIO, MHEHUE; ITP OBOAUTHCAMOCTOSITEILHO  CIUTAHUP OBAHHBIH
IKCIEP UMEHT, UCCTIeIOBaHUE
M0 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBJICHHUS, IpOIIecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXy 00bEKTaMHU, SBICHUSMH, TP OLIECCAMU;
CaMOCTOSATEIBHO (OPMYyIHpOBaTH OOOOIIEHUS W BBIBOJABI 110  PeE3yJIbTaTam
P OBEJICHHOT'0 HAOJF0ICHUS, ICCIISIOBAHHMS, OTICHUBATh JIOCTOBEP HOCTh TIOJTYYEHHBIX
pE3yJIbTATOB, BHIBOJIOB U 0000IIECHNUI;
P OTHO3MPOBATh BO3MOXKHOE P a3BUTHE TP OLIECCA, & TAK)KE BBIIBUTATH TP €TI0JI0 KEHHS
O €ro pa3BUTUH B HOBBIX yCIIOBHSX.

PabGoTa c nuHpopmanueit:

BBISIBIIATH AePUUNTHI UHOOPMAIMU, TaHHBIX, HEOOXOJMMBIX JJIsI OTBETAa Ha BOIPOC U
JUISl pELICHUs 3a/1a4H;

BbIOMpaTh MHMOPMAIMIO U3 HCTOYHUKOB pAa3JMYHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMATU3UPOBATh U WHTEPIIPETUPOBATH MH(GOPMAIUIO Pa3JIUYHBIX BUAOB U (HOpM
IIP €ICTaBJICHU;

CTPpYKTYypUpOBaTh HMHGOpPMALUIO, NPEACTaBIATh €€ B pas3iudHbX (opmax,
WLTIOCTP UP OBATh IrpaduyecKu;

OLICHMBAaTh HAJEKHOCTh HMHPOpMALMU MO CAMOCTOSITENILHO C(HOPMYIUPOBAHHBIM
Kp UTEP USIM.

KoMMmyHuKkaTHBHBIE YHUBeEpPCAJbHbIE YUeOHbIe HeiiCTBUS
Oo0menne:
BOCHpUHUMATh U (GOPMYIHUPOBATh CYXKACHHUS B COOTBETCTBUM C YCIOBUSIMH U
neisaMHu O6HICHI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U
IMNUCbMCHHBIX TCKCTaX, JaBATh ITIOACHCHUA 110 XOAY P CIICHUA 3a/la9, KOMMCHTHUP OBATb
MOJIYYEHHBIN Pe3yJIbTaT;
B X0/1€ 00CY>KIEHHS 3a]1aBaTh BOIIP OCHI 10 CYIIECTBY 00CYKIaeMO TEMBI, TIP 00JIEMBI,
pelraeMoi 3a/1auu, BEICKa3bIBaTh UI€U, HAlleJIEHHbIE HA IIOUCK P €IIIEHHUS, COTIOCTaBIISITh
CBOM CY>KICHHUSA C CY>KICHUAMHU P YTUX YUYACTHUKOB JIHAJIora, 0OHAPYKUBATH P a3/INUKe
U CXOJICTBO MO3MIMN, B KOPPEKTHOM (hopme (popMyiupoBaTh paszHOrjacusi, CBOU
BO3p a)KEHHUS;
TP €AICTABJISITH P €3YJIbTATHI P CIICHUS 3a/1a49H, SKCIIEp UMEHTA, UCCIIETOBAHMSI, TP OCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BHICTYIUICHUSI C YYETOM 3ajad Ipe3eHTaAIUd U
0COOEHHOCTEN ayIUTOP UH.

PeryasitTuBHble YHUBepCaJibHbIe Y4eOHbIE JTeHCTBUS
Camoopranusanus:
COCTaBJIAThH IJIaH, aJITOPUTM P EIICHUS 3a/1a4u, BEIOUPATh CIIOCOO pEIICHUS C YUETOM
UMEIOIIUXCS  PECYypCOB U COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBATH



Y KOPP EKTUPOBATh BapUAHTHI PEIICHUN ¢ yYETOM HOBOW MH(POPMaLIHH.



CaMOKOHTpPOJIb:

BJIaJIETh HAaBBIKAMU TMO3HABATEIBLHOM pedieKCMd KaK OCO3HAHHUS COBEpIIAEMbIX
JIEUCTBUHA YW MBICIIUTENbHBIX MPOLECCOB, MX PE3YyJIbTaTOB, BJIAJETh CIIOCOOaMU
CaMOIIP OBEPKH, CAMOKOHTPOJIS MPOIECCAa U PE3YJIbTaTa PEUICHUS] MAaTEMAaTHYECKOU
3a/1a4u;

P EABUIETH TP Y IHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MIPH P CLICHUU 3a1a4H, BHOCUTh
KOPPEKTUBBI B JICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBIICHHBIX TP YIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJibTaTa MEIW W YCIOBUAM, OOBSICHATH P MUHHBI
TOCTIDKEHUSI WJIM HEIOCTIKCHUS Pe3yIbTaTOB ACSITENbHOCTH, HaXOJHUTh OIIHOKY,
JaBaTh OIEHKY TP HUOOP ETEHHOMY OTIBITY.

CoBmecTHaASI 1€ITEJILHOCTD:
MOHUMATh U UCIOJI30BATh IPEUMYIIECTBA KOMAHIHON U UHUBU1yaIbHOU PabOThI IPU
pellIeHnn yu4eOHBIX 3a7]a4, TP MHUMATh 1I€JIb COBMECTHOM AESITENbHOCTH, IJIAHUPOBATH
OpTaHU3alMI0 COBMECTHOW paboThl, pacnpenensiTb BUIbI paldoT, 10roBapUBaTHCA,
o0cykIaTh MPOIeCC U pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJICH;
y4acTBOBaTh B TPYNMNOBbIX ¢opmax paboTbl (oOcyxkaeHusi, OOMEH MHEHHH,

«MO3TOBBIC ITYPMbI» M MHBIE), BBITIOTHATH CBOIO YaCTh pa0OThI U KOOPAUHUPOBATH CBOU
JEICTBUS C AP yTMMH YJI€HAMH KOMaH/Ibl, OLIECHUBATh Ka4€CTBO CBOETO BKJIa1a B OOLIHIA
NP OJYKT MO KpUTEP UM, CPOP MYJIUP OBAaHHBIM YYACTHUKAMU B3aUMOICUCTBHS.

IIpeamernbie pe3yJbTaThl OCBOCHUS (denepanbHOll pabodell mporpamMmbl 0
MaTeMaTHKe P €ICTaBJICHBI 110 T0JjaM 00 YUYEHHsI B p aMKax OTACIbHBIX y4EOHBIX KypPCOB
B COOTBETCTBYIOIIMX pa3jenax HACTOSIIEH TP OTrpaMMBbl.



OEJAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOTI'O AHAJIU3A»

IHOACHUTEJIbBHASA 3AIINCKA

VY4aeOnbiit Kypc «Anredpa u Hadajga MaTEeMaTUIECKOTO aHATIU3a» SIBJSETCS OJHUM U3
HanboJIee 3HAYMMBIX B MPOTPaMME CpEeaHEro oOIero oOpa3oBaHMs, MOCKOIBKY, C
OJTHOM CTOpPOHBI, OH OOECHEUNBAET WHCTPYMEHTAIBHYIO 0a3y sl U3y4YEHHs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYTO¥l CTOpOHBI, (OPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBINIUICHHE O00YYaroNIMXCsl HA YpOBHE, HEOOXOIUMOM JIJIs OCBOCHUS
WH(OPMATHKH, OOIECTBO3HAHMS, HMCTOPHH, CIIOBECHOCTH W JPYTHX JUCIHILIHH.
B pamkax maHHOrO yueOHOro Kypca oOyduaromuecs OBJIAJEBAIOT yHHBEP CATHHBIM
S3BIKOM COBPEMCHHOW HayKH, KOTOpas QOpMYyJHPYyEeT CBOWM  JOCTHIKEHHS
B MaTeMaTH4ECKOU opme.

Y4eOHbIi Kyp ¢ anreOphl 1 HauaJl MaTEMaTHIECKOT0 aHATIN3a 3aKJ1a/IBIBACT OCHOBY JJIsI
YCIEITHOTO OBJIaJICHUS 3aKOHAMHU (PU3UKH, X MUK, OMOJIOTHUH, TOHUMAaHHUS 0CHOBHBIX
TEHJCHIIMA  pa3BUTHUS JKOHOMHUKA H  OOIIECTBEHHOW JKM3HH, ITO3BOJISICT
OpPHUCHTHUPOBATHCSI B COBPEMEHHBIX ITM(MPOBBIX W KOMIThIOTEPHBIX TEXHOJIOTHSX,
YBEPECHHO HCIIOJb30BaTh WX JJIS JajbHEHIIEro oOpa3oBaHWsS W B IOBCETHEBHOM
xu3HA. OBasieHnue abCTPaKTHBIMU U JIOTHYECKU CTP OTUMH KOHCTP YKIIHSIMU aJITeOp bl
M MaTeMaTHYeCKOTO aHajlu3a pa3BHUBaeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTUHHOCTH, JOKa3bIBaTh YTBEPXKACHUS C TIOMOIIBIO WHIYKIH
U paccyXkaaTh JEIyKTUBHO, WCIHOJIb30BaTh O0O0OOIICHHNE U  KOHKP ETU3AIMIO,
abCcTparupoBaHue M aHAJOTHIO, (GOPMHUPYET KPEaTUBHOE U KP UTHIECKOE MBITIIIICHHE.
B xoxe nzydenust yueOHOTO Kypca « Anredpa u Hadajia MaTeMaTUYECKOTO aHATH3a»
oOydaronpecs TOJYyYaloT HOBBIM  OMBIT  pEIICHUS MNPHUKIAJHBIX  3aj]ad,
CaMOCTOSITEIBHOTO TOCTPOCHHS MAaTeMaTUYECKUX MOJENCH peajbHBIX CUTYyalluu,
WHTEP P €TALUU MOy YCHHBIX P EIICHHUH, 3HAKOMSITCS C TP UMEp aMi MaTEMaTUIECKHX
3aKOHOMEPHOCTEH B P UPOie, HAyKe U MICKYCCTBE, C BBIAOIIIMMHCS MaTEMaTHIECKUMU
OTKPBITUSIMU U UX aBTOPaMH.

VYueOHbIit Kypc 001a1aeT BOCIUTATEIbHBIM ITOTEHITHAIOM, KOTOPBIN P €aan3yeTcsl Kak
yepe3 y4eOHBIH MaTepHai, CIIOCOOCTBYIOIMUN  (OPMHUPOBAHWIO HAYYHOTO
MHpPOBO33pPEHUSA, TaK W dYepe3 CHenupuKky ydeOHOW NesITeIbHOCTH, TP eOyFomen
P OJIOJDKUTENBHON KOHIIEHTpAIlM BHUMAHHUS, CaMOCTOSATEIBLHOCTH, aKKypaTHOCTH
1 OTBETCTBEHHOCTH 3a IMOJIYYCHHBIN pe3yJIbTaT.

B ocHoBe meTroauku 00ydeHHs anredpe 1 HayajiaM MaTeMaTHIECKOTO aHAIN3a JIEKUT
JeSITENIbHOCTHBIN TP MHIIUIT 00y YEeHHUSI.

B crpykrype ydeOHOTO Kypca «Anredpa M Hadajma MaTeMaTUYECKOTO aHAJIW3a»
BBIJICIICHBI CIISTYIOIINE COAEPIKATELHO-METOIMUECKUE TMHUN: « UUCI1a M BBIYUCIICHUSD,
«DyHKIMU U Tpadukm», « YpaBHEHUS U HepaBeHCTBa», «Havana MaTeMaTHIECKOro
aHanau3a», « MHOXeCTBa M JIOTHKa». Bce OCHOBHBIE COJIEpIKATEIHHO-METOIUECKIS



JIMHUM U3Y4aloTCs Ha MPOTSHKEHUU JIBYX JIET 00yUEHUS Ha ypOBHE CpEIHEro o01ero
00pa3oBaHUs, €CTECTBEHHO JOMOJIHSS AP YT APYra v NOCTENEHHO HACHIIIAACh HOBBIMU
TeMaMu U paszenamu. JJaHHbIN yueOHbI KypC SBIISIETCS MHTETP aTUBHBIM, II0CKOJIbKY
o0beauHsIeT B ce0e cojep KaHNe HECKOJIbKUX MATEMAaTUYECKUX JUCLIUIUINH, TAKUX KaK
anredpa, TPHUTOHOMETPHUS, MAaTEMAaTHYECKUH  aHaJW3, TEOPHUS  MHOXKECTB,
MaTemMaTHuecKas JIoruka u qpyrue. [lo Mepe Toro kak odyuarouiuecs oBi1aJIeBatoT BCe
OoJiee IIUP OKUM MATEMATHYECKUM ~ amllapaTtoM, Yy  HUX  TOCJIEIOBATEIBHO
dbopMupyeTcss W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYH) MOICIb
peabHOM CUTYaIMH, TP UMEHSTh 3HAHUSI, TIOJTy4eHHBIC TP ¥ U3Y4EeHUH Y4eOHOT0 Kypca,
TS P CIIEHUS] CAMOCTOSATEIBHO C(HOPMYITUPOBAHHON MaTEMAaTHUECKOW 3a1a4H, a 3aTeM
MHTEPIIP ETUP OBATb CBOM OTBET.

ConepxarenbHO-MeTOqMYEeCKast JuHUS «Yncna W BBIYUCIEHUS»  3aBepIIaer
dbopMupOBaHUE HABBIKOB HCIOJIH30BAHUS JIEHCTBUTEIIHHBIX YHUCEN, KOTOPOE ObLIO
HAyaToO Ha YpOBHE OCHOBHOI'0 oO1iero oopasosanus. Ha ypoBHe cpemnero ooOiiero
oOpa3zoBanus 0c000€ BHUMaHUE yAensercs: op MUPOBAHUIO HABBIKOB P allMOHATBHBIX
BBIYHMCIICHUM, BKJIFOYAIONIUX B c€0sl UCMOJIb30BaHUE P a3IUYHBIX (DOPM 3amHCH YUCIA,
yMEHHE JeNaTh MPUKUIKY, BBIOTHATH NPHUONIKEHHBIC BBIUYHMCICHHS, OLICHUBATH
YHUCIIOBBIE BBIpa)KEHUsI, paboTaTh C MaTeMaTHYECKUMH KOHCTaHTaMu. MHOKecTBa
HATYPAIbHBIX, LENBIX, PAIMOHATBHBIX M JCUCTBUTEIBHBIX YHUCET JOTOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX YHceNn. B KakKIoM U3 3THUX MHOKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE eMy creuupuueckue 3aJayd M Olepaluu: JIeJIeHHe Halemlo,
OTNEpHUpPOBAHUE OCTAaTKAMM HAa MHOXECTBE LENBIX YHCeld, OCOo0ble CBOMNCTBA
paIMOHATBHBIX U HUPPAalMOHANBHBIX YUCEN, apHU(pMETHUYEeCKUe OInepaluu, a TakkKe
U3BJICYEHHE KOPHS HATypajbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCE.
brnarogaps mocnegoBaTENbHOMY pAacCHIMPEHHUIO KpyTa UCIOJIb3YyEMBIX — YHCEI
U 3HAKOMCTBY C BO3MO>KHOCTSIMH MX HPUMEHEHHUS JJIs pElICHUs pa3jIMyHbIX 3a/1a4
dopMupyercs mpencTaBieHUE O €AMHCTBE MAaTeMaTUKM KaK HAYKH M €€ DPOiu
B IIOCTPOCHUU MOJENell peaJbHOr0 MHpa, LIUPOKO HCIOIB3YIOTCS 0000IIeHNe
Y KOHKp €TU3a1HsL.

Jluaus « YpaBHEHUS U HEP ABEHCTBAY P €AJTM3YETCs Ha TP OTSHKEHUH BCET0 00YUYEHUS Ha
YpOBHE CpeaHero o01ero oopazoBaHus, MOCKOJIbKY B KaxaoM pazzene [Iporpammel
NP EayCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3ajad. B pesynbrate oOyuaroimecs
OBJIAJICBAIOT Pa3JIMYHBIMU METOJIAMH PEIICHUS PallMOHAIBHBIX, WP PalMOHAIBHBIX,
MOKAa3aTEeNbHBIX, JIOTAPUPMHUUECKUX U TP UTOHOMETPUUYECKUX YPaBHEHUA, HEp aBEHCTB
U CHCTEM, a TaKXkKe 3ajiay, cojepKalux napamerpol. [loaydeHHbIe YMEHUS TTUPOKO
UCIIOJIB3YIOTCSI TP ¥ KCCIIEIOBAHUM (DY HKITHIA C TIOMOIIBIO ITP OM3BOTHOM, ITP ¥ P SILICHIN
NP UKJIAJIHBIX 33/1a9 U 337a4 Ha HaXO0JKJ[€HHE HAUOOIBhIINX U HAUMEHBIITNX 3HAYCHUIA
¢bynkuuu. JlaHHasi cojeprkaTenbHas TUHUS BKIIOUaeT B ce0sl Takke (opMHUpOBAHKE
YMEHUH BBINOJHATh pacdyerbl no ¢opMyiiaMm, MpeoOpa3oBaHUs PalUOHAIBHBIX,
UpPALMOHAIIBHBIX M TPUTOHOMETPUYECKHX BBIPAXKEHUH, a TaKKe BBIPAXKSHUN,
CoJlepIKalMX CTeneHn u Jjorapudmbl. biaromapss u3zyueHuro anreOpanyecKoro



MaTepualia mp OUCXOJUT JaJIbHEHIIEe pa3BUTUE AITOPUTMUYECKOTO U a0OCTP aKTHOTO
MBIIIUICHUST 00ydJarommxcsi, (GOpMHUPYIOTCS HaBBIKH JEAYKTUBHBIX PacCy>K/CHHH,
paboThI C CHMBOJIbHBIMH (DOpMaMHU, IPECTABIICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH
B BHJIC PAaBEHCTB W  HEpaBeHCTB. Auredpa mpemmaraet 3¢ GdeKTHBHBIC
WHCTPYMEHTBI JIJISI P €IICHUS P AKTUIECKUX U €CTECTBEHHO-HAYYHBIX 3aa4, HATJISTHO
JEMOHCTPHUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKH.
CoaepxatenbHO-METOAUYECKAS JTUHUS «DOyHKIIMU W rpadukm»  TECHO
Tep eTUIeTaeTCsl ¢ AP yTUMU JTUHUSMU y4eOHOT 0 Ky p €a, TOCKOJIBKY B KAKOM-TO CMBICIIE
3aJ]a€T TOCJIEAOBATEIbHOCTh M3y4YeHUS MaTepuana. V3ydeHue CTENEeHHOM,
MOKa3aTeIbHOM, JIOrapu(MUYECKON W TPUTOHOMETPpHUYECKUX (YHKUUN, UX
CBOWCTB M TPa(UKOB, HCIOJb30BaHUE (YHKIMN s pelIeHus 3a7ad U3 JIpYrux
y4eOHBIX IPEIMETOB U PeaJbHON KU3HU TECHO CBS3aHO KaK C MaTEeMaTUYECKUM
aHaJIM30M, TaK U C pellIeHUEM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3ToM Oonbiioe
BHUMAaHHUE yaesnsiercst Gop MUPOBAHUIO YMEHUS BbhIpakaTh GOpMyJiaMH 3aBUCUMOCTH
MEXy Pa3JIMYHbIMU BETUYUHAMU, UCCIEA0BATh MOJYUYCHHbIC (PYHKIIMU, CTPOUTh UX
rpaduku. Matepuan 3Tol cojep KaTeIbHON JTIMHUK HAlleJIEH HA pa3BUTHE YMEHUH U
HAaBBIKOB, TO3BOJISIIOIIUX BIpaXaTh 3aBUCUMOCTH MEXy BEIWYMHAMHU B Pa3IUYHOU
dbopme: aHaIUTUUECKOU, Tpadudeckoi U ci1oBecHor. Ero n3ydenue cnocoOCTByeT
Pa3BUTHIO AJITOP UTMUYECKOTO MBIIIJICHUS, CTIOCOOHOCTH K 000OIIEHHIO U
KOHKP €TU3aI1H, UCTI0JIb30BAHUIO AHAJIOTHIA.
CopepxarenbHass JuHUS «Hayama MartemaTHyeckoro aHaju3a»  IO3BOJISET
CYIIECTBEHHO PAaCIIMPUTh KPYI KaK MaTEeMaTUYECKUX, TaK U MPUKIAJHBIX 3ajad,
JTOCTYITHBIX 00YUYaIOIMUMCS, TAK KaK Y HUX TIOSIBIISIETCS BO3MOXHOCTh CTP OUTh T'Pa(rKu
CIIOKHBIX (DYHKITUH, OTIPEICIISATh UX HANOOIBIITHNE 1 HAMMEHBIITNE 3HAYCHHUSI, BEIYUCIISTH
wiomaau Guryp u 00beMbl TeJ, HAXOIUTh CKOP OCTH M YCKOP €HHSI TP O11eccoB. J{anHast
COJIep KaTebHasl TMHKS O TKPBIBAET HOBBIE BO3MOYKHOCTHU ITOCTPOEHUSI MaTEMAa T €CKUX
MOJIeJIe pealIbHbIX CHUTyalldd, TMO3BOJISIET HAXOJAUTh HAWIYYIIEE P ElICHHUE
B NPHKIAJHBIX, B TOM YHCIE COLMAIBHO-3KOHOMUYECKUX, 3aJayax. 3HaKOMCTBO
C OCHOBAaMHM MAaTEMaTHMYECKOI'0 aHaju3a CIOCOOCTBYET Pa3BUTHIO aOCTpPaKTHOIO,
($hOpMaTbHO-JIOTMYECKOTO M KPEATUBHOTO MBINIJICHUS, (OPMHUPOBAHUIO YMEHHI
pacrio3HaBarh NP OSIBICHUA 3aKOHOB MAaTeMAaTUKA B HAyKe, TEXHUKE U HUCKYCCTBE.
OOyuarommuecst y3HalOT O BBIJIAIOIIUXCS PE3YJIbTaTax, MOJYUECHHBIX B XO€ Pa3BUTHS
MaTeMaTUKH KaK HayKHu, 1 00 WX aBTOpax.
ConepikarenbHo-MeToaMvecKasi JIMHUS «MHOMXECTBa W JIOTHKa» BKIIOYAeT B ceOs
AJIEMEHTBI TEOP UM MHOKECTB U MaTEMATHYECKOM JTOTUKU. T €0p €TUKO -MHOKECTBEHHBIC
NP EICTaBICHUS TIPOHU3BIBAIOT BECh KypPC IIKOJHHOW MAaTEMaTHKH M IIpejiararoT
Han0oJiee YHUBEP CAJIBHBIN SI3BIK, OOBEIUHSIONINN BCE pa3jeiibl MATEMATUKA U €€
TP WJIOKEHU, OHU CBSI3BIBAIOT P a3HBIE MATEMATHY €CKHE TUCITUTUTUHBI M KX TIP WJTOKEHHS
B eAuHOE 1enoe. BaxHo AaTh BO3MOXKHOCTh 00yUaronieMycsi IOHUMAaTh TEOP €THKO-
MHO>KECTBEHHBIM  S3bIK  COBPEMEHHOM MaTeMaTHMKH U HCIOJb30BaTh  €r0
JUISL BBIP @XK€HUS CBOMX MbICEH. [[p yruM Ba)KHBIM Mp U3HAKOM MAaTEMAaTHKH KaK HaAyKd
ClielyeT TpHU3HAThb CBOMCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHMW U CIIEOBAHUE



OTIP €/IETICHHBIM MTpaBUJIaM MOCTP OCHUS JOKA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTeMaTUIECKOW JIOTMKH CIIOCOOCTBYET PpAa3BUTHIO JIOTHYECKOTO  MBIIILICHUS
00yJaroImXxcs, TO3BOJSET UM CTPOUTH CBOM PaCCyXICHUS Ha OCHOBE JIOTHYECKHX
npaBwI, GOPMHUPYET HABBIKH KP UTHICCKOTO MBIIIICHUS.

B yuebHOM Kypce «AnreOpa M Hadajla MAaTEMAaTHYECKOTO aHaJIM3a P HUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICIMPOBAHUSA, KOTOPBIC MPHU3BAHBI CHOCOOCTBOBATH
(hop MHUPOBAHHUIO HABBIKOB MOCTP OEHUS MOJICIICH P eaIbHBIX CUTYaIlui, UCCIICI0BaHMUS
ATUX MOJIENIEH ¢ TIOMOINBIO almapara ajareOpbl ¥ MaTeMaTHYeCKOro aHaIn3a,
HMHTEP TP eTAlUK TOJYUYCHHBIX Pe3yJIbTaToB. Takue 3amaHus BIUICTCHBI B KasKIbId
W3 pa3JelioB MPOTPaMMBbl, MOCKOJBKY BECh MaTepHaid y4eOHOTO Kypca IITHPOKO
WCIIOJIB3YeTCS JUIsl  pEIIeHWs NPUKIAIHBIX 3a7ad. [lpu pemeHun peasbHbIX
P aKTHYECKHUX 3a1a4 00yYaroIIuecs p a3BUBaOT HAOJ0AaTeTLHOCTh, yMEHUE HAXOUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, WCIOJb30BaTh aHAJIOTHI0, 00001IaTh U
KOHKP €TU3UPOBATh Mp 00JieMy. JleaTenbHOCTh 10 (POp MUPOBAHUIO HABBIKOB P €I1IEHHS
NP UKJIAHBIX 337a4 OpTaHU3YETCS B MPOIECCe M3YyUEHUsI BCEX TeM Y4eOHOro Kypca
«Anrebpa ¥ Hauajia MATEMAaTUYECKOTO aHATIU3ay.

OO6u1ee uncno 4yacoB, pEeKOMEHIOBAHHBIX JJIsl U3yUYEHUs] y4eOHOTro Kypca «Anredpa u
Hayajla MaTeMaTH4ecKoro aHaiau3a», — 272 daca: B 10 kinacce — 136 gacoB (4 yacaB
Henento), B 11 kmacce — 136 yacoB (4 yaca B HEJIEIIO).

Bo3moxkHa KOppEeKTUPOBKA OOIIEr0 YHUCIa 4YacOB, pEKOMEHIOBAHHBIX JIJISI U3YUCHUS
y4e0HOTO Kypca, ¢ y4eTOM WHIUBU Y AJTbHOTO IO IX071a 00pa30BaTeNbHBIX OpTaHU3AIMIA
K YIrayOJIeHHOMY M3YYEHHUIO aareOphl 1 Hadall MaTeMAaTHUECKOTO aHAIN3a, B PaMKax
COOJII0/IEHNS TUTUEHNYECKUX HOP MATUBOB K HEJEIBLHOU 00pa30BaTEIbHOM HArp y3Ke.

COAEPKAHUE ObYUYEHMA
10 KIIACC

Yucia v BHIYUCICHUA
Pammonaneapie umcina. OOBIKHOBEHHbIE W JECATHYHBIC APOOU, TP OLICHTHI,
OecKOHEUHBbIE rep noandeckue ap oou. [ Ipumenenne apooeit v p O1IeHTOB JJIsI peIICHNs]
NP UKIIAIHBIX 3aJ1a4 U3 Pa3JIMYHBIX OTPACIEed 3HAHUNU U P E€aJIbHOM KU3HU.
JleicTBuTenbHBIE Ynca. PanroHanbpHbIC U U p allMOHATIBHBIC YUCTa. AP H(METHICSCKIS
OIepanyu ¢ JACUCTBUTEIILHBIMU 4YHUCIaMU. MOAyIb JEUCTBUTEIBHOTO YUCIA U €T0
cBoiictBa. [IpuOnmxeHHbIE BHIYMCIEHMS, TIP aBUJIa OKP YTJICHHUS, P UKUKA U OIICHKA
pe3yJibTaTa BEIYMCIICHUM.
Crenenp ¢ nenbplM nokaszateiaeM. bunom HproroHa. Mcmonp30BaHUE I10IXOISIIEN
dbopMbl 3amMcu JCUCTBUTENBHBIX YMCEN [ pElIeHUs MpaKTUYECKUuX 3a7ad
Y TIp €CTaBJICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATypaJlbHOM CTENEHH U €ro CBOMCTBA.
CreneHp ¢  panMOHAIBHBIM  [OKAa3aTeleM W €€  CBOWCTBA,  CTEIEHb C
JNEUCTBUTEIILHBIM IIOKA3aTENIEM.



Jlorapudm yucna. Cpoiicta norapudma. JlecsTuaHbie U HATYpajdbHbBIE JIOTAp U(HMBI.
CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIOBOT0 apryMeHTa. ApKCUHYC, apKKOCHHYC U
apKTaHI'€HC YHUCIOBOTO apTyMEHTA.

YpaBHEHHs U HEP ABEHCTBA.

ToxnectBa M TOXKIECTBEHHbIE IMPEOOpa30BaHUA. YPAaBHEHUE, KOPEHb YypaBHEHHUS.
PaBHOCWIIBHBIE ypaBHEHUS W YypaBHEHUA-CICACTBUA. HepaBeHCTBO, pelieHne
HEP aBEHCTBA.

OCHOBHBIE METOJbl pEIICHUA LEAbIX W JpOOHO-pAllMOHATIBHBIX ypaBHEHUHN U
HEpPAaBEHCTB. MHOro4jaeHbl OT OJHOM TNepeMEHHOW. JleneHue MHOro4sieHa Ha
MHOTOUJIEeH ¢ octaTkoM. Teopema bezy. MHorousnensl ¢ nenbiMu Ko3h(QUIUEeHTaMU.
Teopema Buera.

[IpeoOpa3oBaHMs YMCTOBBIX BbIPaKEHUH, COAEpKAUIUX CTENIEHU U KOP HU.
NppaumonanbHeie ypaBHeHUs. OCHOBHBIE METOJBI PELICHHUS WP P alMOHAIBHBIX
YPp aBHEHHUM.

[Toka3zatenbHble ypaBHEHUA. OCHOBHBIE METO/AbI p EHIEHUS MOKA3aTENIbHBIX Y aBHEHHIA.

[IpeoOpa3oBaHue BbIp aXKEHUM, COJIEP KAIIUX JIOTap UPMBI.

Jlorapudpmuyeckue ypaBHeHUsi. OCHOBHbIE METOJIbI PEIICHUS JIOTapHUPMUYECKHIX
YP aBHEHHU.

OcHoBHBIE TpuUroHomerpuueckue ¢Gopmyibl. [IpeobpazoBaHue TpHUTrOHOMETPHUUYECKUX
BBIp a)KEHUU. Penienne TpuroHoOMeTp NUECKUX yYp ABHEHU M.

Pemenue cucreM nuHEHWHBIX ypaBHEHUMU. MaTpuna CUCTEMBI JIMHEMHBIX YD aBHEHUI.
Onpenenutenb MAaTPUILIBI 2X2, €r0 T€OMETP MUECKUN CMBICIT U CBOMCTBA, BHIYUCIICHUE
€ro 3HA4YCHHUs, IPUMEHEHUE OIPEACIUTENs [UIsl PELIECHUS CHCTEMBl JIMHEWHBIX
ypaBHEHUH. Penienne np ukiaHbIX 32124 C IOMOIIBIO CUCTEMBI JIMHEHWHBIX Y PaBHEHHI.
Hccnenosanue noCTp 0EHHONW MOJIENH C IIOMOIIBIO MAaTP ULl U OTIP EEIUTENEH.

[TocTtp oeHne MaTeMaTHYECKUX MOJIEIIEN P €AIbBHOM CUTY ALY C IIOMOIIBIO YPABHEHUN U
HepaBeHCTB. l[puMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MATEMATHUYECKUX
3a7]a4 U 3aJlad U3 pa3IM4HbIX 00J1acTeil HAYKU U PealibHOM )KU3HU.

DOyHKIUU U Tpadpuru

@yHKusA, cnocoObl 3ananus GyHkuuu. Bzanmuo oOparsbeie pyHkunu. Komnosumms
¢ynkuuit. ['padux pyHKuMU. DiieMeHTap Hble peoOpa3oBaHus IpaPuKoB (QyHKIHMN.
O6nacte ompeneneHuss M MHOXKECTBO 3HaueHUd QyHkuuu. Hynu ¢dyHkumun.
[IpomexyTku 3HaKONOCTOSIHCTBA. UeTHble M HedeTHble (yHkumU. [lepuonuyeckue
¢ynkuuu. IIpoMexyTKn MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHUHUMYMbI
¢ynkuuu. Hanbosnbiiee 1 HauMeHbliee 3HaueHus (PyHKIUU Ha TP OMEXYTKE.
JluneitHasi, KBajgpaTWU4Hasi M  JpOOHO-TMHENHHAsd (QYHKUMU. DJIEMEHTapHOE
UCCIIEIOBAHUE U IIOCTP OEHUE UX I'Pa(UKOB.



CrenenHass (QyHKIMS C HATypalbHBIM M IIENBIM TIOKazateieM. Ee cBoCTBa u
rpaduk. CBoiicTBa u rpaduk KOPHsI N-0#f CTENEHN KaK (PyHKIIMH 0OpaTHOM CTENEHH C
HATypaJTbHBIM TTOKa3aTeJIeM.

[TokazatenpHass W JorapudMudeckas (QyHKIMHA, WX CBOWCTBA H Tpaduky.
Hcnonp3oBanue rpadukoB GyHKIMN A5 peIIeHUs Yp aBHEHUH.
Tpuronomerpudeckasi OKpy>KHOCTb, OIpEIEICHHUE TPUTOHOMETPHUUECKUX (DYHKIIHIA
YHUCIIOBOTO apTryMEHTa.

OyHKIIMOHATbHBIE 3aBUCUMOCTH B peajbHBIX MpoIleccax U sBIEHUSAX. ['padwmku
pEaNbHBIX 3aBUCUMOCTEM.

HayaJjia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnemoBaTenbHOCTH,  CHOCOOBI  3aJaHUS  IIOCIICAOBATElILHOCTEH.  Merton
MaTeMaTUYECKOW MHAYKIMU. MOHOTOHHBIE U OTpaHUYEHHBIE MOCIIEI0BATEIBHOCTH.
Hcrop vst BO3HUKHOBEHUS] MATEMAaTHY€CKOT0 aHAJIN3a KaK aHAJIN3a 0€CKOHEUHO MaJIbIX.
Apudmernueckass M reomMerpuyeckas mnporpeccud. beckoHedHO —yObIBaromast
reomerpuueckass nporpeccus. CymMma O€CKOHEUHO YOBIBAIOIIEH TI'€OMETPHUECKOM
Iporpeccuu. JIMHENHBIN U 3KCIOHEHIMANbHBIN pocT. Yuciio e. PopMyiia ClI0KHBIX
TP OLEHTOB. VCnoIp30BaHME M OTPECCUH JJIs P CLLIEHHS PEaIbHbIX 3a/1a4 [P UKJIAJHOTO
Xapakrepa.

HenpeproBabie GyHKIIMM U UX CBOWCTBA. TOYKM paspbiBa. ACHUMITOTHI I'pa(HKOB
¢ynkuuii. CBolictBa (yHKUMH HENpepbIBHBIX Ha OTpe3ke. Meroj HUHTEpBaloB
TSI p eLIeHust Hep aBeHCTB. [ [puMeHeHue CBOMCTB Henp ep bIBHBIX (DY HKIIUHI AJ151 P eLIeHHs
3ajJa4.

[lepBas u BrOpas mpousBoAHble (QyHKUMU. OrnpenereHue, IeOMETPHUUYECKUNA U
(u3nyYecKuii CMBICI NP OU3BOJHON. YpaBHEHHUE KacaTeNbHOM K TpaduKy (yHKUIHUU.
[IpousBoanble 37eMeHTapHBIX (QyHKUU. I[Ipou3BogHas CyMMBbl, IpOU3BENCHUS,
YaCTHOT'O M KOMITO3UIMU (DYHKIIUH.

MHoKecTBa U JIOTHKA

MHOk€ecTBO, Omlepalu HaJl MHOKECTBAMU M WX CBOMCTBa. Jlnarpammel Disiepa—
Benna. [TpumMeHeHue Teop €eTUKO-MHOXKECTBEHHOTO anmnapara Jjis ONMMCAHUSI PEATbHBIX
NP OIIECCOB U SIBIICHUH, TIPU PEIICHUU 3a]a4 U3 JPYTUX y4eOHBIX P EIMETOB.
Omnpenenenne, TeopemMa, CBOWCTBO MaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTENbCTBO, PABHOCUJIBHBIE YD aBHEHUS.

11 KIJACC

Yuciia v BbIYUCTCHUS
Hartypanbnble u nensle yucna. [IpumeHenre np u3sHaKoB AEIUMOCTHU LENbIX YUCE,
HanOoJIbIIHM 001IHi fenuTens (nanee — HOJl) m HaumenbIee ob1iee kpaTHoe (1anee
— HOK), ocratkoB no mofay:mto, anroputMa EBkiuaa s p erieHus 3a1a4 B IENbIX
yucnax. KommiekcHele uncna. AnreOpanyeckas U TpUrOHOMeTpuyeckasi (GopMbl
3aMUCH KOMIUIEKCHOTO 4YHCHa. Apudmernueckue
omnepauuu C KOMIUIEKCHBIMU YUCTaMH.



N3006pakeHre KOMIUIEKCHBIX YHUCeNT Ha KOOP IMHATHOH T1ockocTH. @opmyia Myaspa.
KopHu n-o¥ creneHn M3 KOMIUIEKCHOTO yucia. [IpuMeHeHne KOMIUIEKCHBIX YHCEI
TS pereHus GU3NIECKUX U TEOMETP NIECKHX 3a1ad.

YpaBHeHNsI U HEPABEHCTBA
CucreMa M COBOKYMHOCTh ypPaBHEHUN W HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI H
CUCTEMBI-CIIECTBUS. PABHOCHIIbHBIE HEP ABEHCTBA.
OT160p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHHM C TTOMOIIBIO TPUTOHOMETPHUCSCKOM
OKpYHOCTH. Pelenre Tp uiroHOMEeTp N4e€CKUX HEP aBEHCTB.
OCHOBHBIE METO/IBI P CIIICHUS MOKA3ATENbHBIX 1 JIOTapU(MUIESCKUX HEP aBEHCTB.
OCHOBHBIE€ METO/IbI P CIICHUSI UP P AIMOHAILHBIX HEP ABCHCTB.
OCHOBHBIE METOJbl PEIIEHUSI CHUCTEM U COBOKYIHOCTEH pPalMOHAIbHBIX,
Hp P aIllMOHAJIBHBIX, TTOKA3aTEIbHBIX U JIOTap UPMUIECKUX yPaBHCHHM.
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C Map aMETP aMHu.
[IpvmeHeHre yp aBHEHUIA, CHCTEM U HEP ABEHCTB K P EIICHUIO MATEMAaTUYE€CKUX 3a]1a4 U
3aJ1a4 U3 pa3IMuHbIX 00JIaCTe HAYKU U P €aIbHOM KU3HU, MHTEPTPETALIUS 0Ty YeHHBIX
pE3yJIbTATOB.

DyHKUUU U TPaPUKH
I'padux komnosuuuu pyHkuui. ['eomerpudeckue 00pasbl ypaBHEHHI U HEP aBEHCTB Ha
KOOP AMHATHOM TUIOCKOCTH.

Tpuronomerpuueckue QyHKIMHU, UX CBOMCTBA U Ipa(UKHU.
['paduueckue mMeTonbl peuieHusl ypaBHEHUM U HepaBeHCTB. I'paduueckue mMerosl
peneHns 3a1ay ¢ napamerpamu.
Hcnonb3zoBanue rpadukoB  (QyHKIMA  AJIsE  UCCIAEAOBAHUS  MPOLIECCOB U
3aBUCHUMOCTEH, KOTOpPBIC€ BO3HHUKAIOT MPH PEIICHUH 3a7ad U3 JIPYTuX YueOHBIX
IIPEAMETOB U PEaIbHOM )KU3HHU.

Hauyana MaTeMaTH4eCKOI0 aHAJIN3A

[IpumeHeHne TPOM3BOJHOM K HCCIENOBaHUIO (YHKIMA HA MOHOTOHHOCTb U
aKCcTpeMyMbl. HaxosxieHne HanOOoJbIIero 1 HAanMEHBITIET0 3HAYCHHUI HETIP P bIBHOM
(YHKIIMHM Ha OTp €3KE.

[IpruMeHeHre p OU3BOIHOM JJI1 HAXO0KAEHUSI HAWITYUIIEro PEIIeHUs] B Mp UKJIAIHBIX
3ajJ1auax, AJisi ONpeAeICHHsI CKOPOCTH U y CKOP €HHUs TIpollecca, 3aJaHHOro opMyIioH niu
rpaduKom.

ITepBoOOpa3Hasi, 0CHOBHOE CBOMCTBO MePBO0Opa3HBIX. [ [epBo0Opa3HBIE 371eMEHTAP HBIX
dbyukmuit. [IpaBmna HaXx0XICHUS TTEPBOOOP a3HBIX.

WNuterpan. I'eoMeTprUYeCKH CMBICT MHTETpana. BbIUKCICHUE OIIP €AETEHHOTO
uHTerpaia no gopmyne Herorona—JleitOnuna.

[IpumeHenne WHTErpaia s HaXOXJIEHUsS IUIoIIajel IOCKUX QUryp u oObeMoB
reOMETP HYECKUX TEJ.

[Ipumepst  pemenuit  nuddepeHranbHbIX  ypaBHeHHH.  MaTtematudeckoe
MOJIETNP OBAaHHE P €aJIbHBIX P OLIECCOB C MOMOIIIbIO AU dep eHIIMaIbHBIX YPaBHEHUH.



HNPEAMETHBIE PE3YJIbTATBI

K xoHny oOyuenus B 10 kiaacce 00y4daroluiics NOJIYUHT CIAEAYIOUIUE TP EIMETHBIE
P E3yIBTaThI IO OTACIBHBIM TEMaM ¢eiep aTbHOM p abouei mp orpaMMbI y4eOHOT0 Kypca
«Anrebpa u Hayajla MAaTEMaTHIECKOTO aHATIN3ay:

Yucia 1 BBIYMCTICHUA:

CBOOOJHO OMEpHpPOBATH MNOHATHAMH: palUUMOHAILHOE YHUCIO, OecKOHEeuHas

nepuoanyeckass ApoOb, NPOLEHThI, HUPPALMOHAIBHOE YHCIO, MHOYXECTBA

pPaALMOHAIBHBIX U IEUCTBUTEIBHBIX YUCEIl, MOAYJIb JEHCTBUTEILHOIO YHCIA,

OPUMEHATh ApOOH U MPOLEHTHI A PELIeHUs MPUKIAJHBIX 33/a4 U3 Pa3InyHbIX

OTpacier 3HAHNUW U P €aJIbHOM KU3HU;

NPUMEHATh MNPUOJMKEHHBbIE BBIUKMCICHUS, TMpaBWIa OKPYIJICHUS, MPUKUIKY U

OLIEHKY P€3YJIbTaTa BIYUCIICHUN;

cBOOOJIHO OTIEpHUPOBaTh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeJeM, MCIOIb30BaTh

NOAXOASIIY0 (OPMY 3alUCH JTEUCTBUTEIBHBIX YMCEN JJISI PELICHUs MpaKTHUECKUX

3aJ1a4 U 1P EJICTaBICHUS TaHHBIX;

CBOOO/IHO ONIEP UPOBATH MOHATHEM: ap UDMETHUECKUI KOPE€Hb HATypalbHON CTEICHHU;
CBOOOJIHO OMNEpHUpPOBaTh MOHSITHEM: CTENEHb C PalMOHAIBHBIM MOKAa3aTENeM;
CBOOO/IHO OTIEPUPOBATH MOHSITUSIMU: JIOTapU(PM UUCITA, JECITUUHBIE U HATYpaJIbHBIE

Jorapupmsl;

cBOOOTHO ONIEpUPOBATh NOHATUAMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHIEHC
YHCIOBOTO apTyMEHTA;

OIIEp Up OBATH NOHATHUAMU: ApPKCUHYC, apKKOCMHYC M ApPKTAHI'€HC YHUCIOBOIO
apTyMEHTA.

YpaBHeHuSs U HEPABEHCTBA:
CBOOOJHO ONEpUPOBaTh TMOHATUSIMHU: TOXIECTBO, YypaBHEHHE, HEPaBEHCTBO,
PaBHOCWIIbHBIEC YPABHEHHUS U YPaBHEHHUS -CIIEICTBUS, paBHOCWIbLHBIE HEP ABEHCTBA,
MPUMEHATh Pa3JIUYHbIC METOIBI PELICHUS PAIMOHATBHBIX U JIP 00HO-PaIIMOHATBHBIX
YPaBHEHHU, TP UMEHATh METOJ] UHTEP BAJIOB JJISl P CLLIECHUS] HEP ABEHCTB;
CBOOO/THO OTIEpHPOBATH MOHATUSIMH: MHOT'OUYJICH OT OJTHOU TIep EMEHHOM, MHOTOUJIEH C
HENBIMHA KOIPPUITMEHTAMH, KOP HU MHOTOYJIEHA, TP UMEHSTh JISJICHHE MHOTOYJICHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus 3anay;
CBOOOJHO OMNEPUPOBATH TOHATHUSMU: CHCTEMa JIMHEWHBIX YpaBHEHMI, MaTpHIIA,
OIIp €IETTUTENb MATP ULBI 2 X 2 U €r0 TEOMETP MYECKUI CMBICI, HCIIOJIb30BaTh CBOMCTBA
onpenenurens 2 X 2 JUIS BBIYMCIEHHS €r0 3HAYEHMs, MPUMEHSITh OIP EAECITUTENH
IUI PELIECHHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUN, MOJEIUPOBATH P €AJIbHbBIE CUTYaLIU
C IOMOIIBIO CUCTEMBI JIMHEWHBIX YpPaBHEHUMW, UCCIEI0BATh MOCTPOEHHBIE MOJEIH
C IOMOUIBIO MATP UL M OITP €AEITUTEIEH, MHTEP P ETUP OBATH MOJYUYEHHBIN p €3yIbTaT;
UCMOJIb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMHU JJIsI TIp €00p a30BaHUs BIP aKEHUM;



BBINIOJIHATh Tpe0Opa3oBaHUsl UYHCIOBBIX BBIPAXKEHHUM, COJEpXKAIMX CTENEeHU C
pPalMOHAIILHBIM NTOKA3aTEIIEM;

UCMOJIb30BaTh CBOICTBAa JorapupmoB s MpeoOpa3oBaHusl JOrapupMUYECKUX
BBIP a)KCHUU;

CBOOOJHO  OMNEpHUPOBATH  MOHATHUSMH:  HpPAlMOHAIBHBIC, IMOKa3aTeIbHbIC U
Jorapu(MHUUYECKHE YpaBHEHUS, HAXOJAUTh UX PEIICHUS C MOMOIIBIO PaBHOCIIBHBIX
MIEP €X0JI0B WM OCYUIECTBIISAS TPOBEPKY KOP HEW;

NPUMEHATh OCHOBHBIE TpUrOHOMETpHUUYECKHEe (OpMyJbl s  1peoOpa3oBaHus
TPUTOHOMETP UYECKHUX BBIP AXKEHUI;

CBOOOJHO ONEpHUPOBATH MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE, MpPHUMEHSTH
HEoOXOoiUuMble (POPMYJIbI JJISl PEIICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKHX
yP aBHEHHU;

MOJEIUPOBaTh peajbHbIE CUTyallUd Ha $3bIKE ajJreOpbl, COCTABISATH BbIP a)KECHUS,
yPaBHEHMsI, HEPABEHCTBA 110 YCIOBHUIO 3aJ1a4M, UCCIENOBATH IOCTPOCHHBIE MOJICIN
C MCIIOJIb30BAHUEM anmapara ajreopsol.

DyHKUUU U TPAPUKH:

CBOOOJTHO OTIEp UPOBATH MOHATUAMU: (PYHKIIHS, CLIOCOOBI 3aaHUS ()Y HKIIMH, B3aUMHO
oOparHble (yHKIMK, KOMIO3WIMSA GyHKIUH, Trpaduk GyHKOUH, BBITOJIHSITH
aIIeMEHTap HbIC Mp e00pa30BaHus rpauKoB (yHKIIHA;,

CBOOO/THO OTEp MPOBATH MOHATUSIMU: 00JIACTh OMpENEICHUS 1 MHOKECTBO 3HAYEHHI
byHKUMU, HYJIU QYHKIUHU, TIP OMEXYTKU 3HAKOMIOCTOSIHCTBA;

CBOOOJTHO OIIep MPOBATh MOHSATHUSMHM: YETHbIC M HEUCTHBIC (DYHKIIUH, TIEp MO TUICCKUC
GYHKIIMW, TPOMEKYTKH MOHOTOHHOCTH (YHKIUHA, MAaKCHMyMBl ©  MHHHUMYMBI
(GyHKIMM, HauOOJbIlIee W HAUMEHbIEE 3HAuYCHHE (YHKIIMH Ha TP OMEXKYTKE;
CBOOO/THO OTICpUPOBATh MOHATHSMHM: CTCIICHHAS (YHKITUS C HATYpaJbHBIM U IEITbIM
nokasareneM, rpaduk cTeneHHOW (YyHKIUN C HATYPIBHBIM U IEJIBIM TOKa3aTelleM,
rpaduK KOpHA N-OM cTeneHW Kak (yHKIMH OOpaTHOW CTENEHW C HATYPaJbHBIM
MOKa3aTesem;

OTICpUPOBATH MOHATUSAMHY: JIMHCHHAS, KBaJpaTUdHas U AP OOHO-THHEHHAS (yHKIINH,
BBITIOJTHATE JIEMEHTAp HOE UCCIIE0BAHNE U MTOCTP O€HUE UX I'pa(HKOB;

CBOOOJHO OMEPHUPOBATh TMOHATHSIMHU: TIOKa3aTelbHas U JiorapudMuyecKas
byHKIIMU, UX CBOMCTBA U Tpa(UKH, UCIIOJIH30BATh UX IpadUKH JJIs P CIICHHUS
ypaBHEHHI; CBOOOTHO OTICPUPOBATH TOHITHIMH: TP UTOHOMETP MIeCKast
OKP Y>KHOCTb,

OTIp €7ICJICHUE TP UTOHOMETP MUECKUX (DYHKIUNA YUCTIOBOTO apTyMEHTA;

MCMOJIb30BaTh rpaduku QyHKIMN AJIs1 KCCIIeI0BaHUS MPOIIECCOB U 3aBUCUMOCTEHN NpU
peIlIeHNU 3aJla4 U3 JAPYTUX y4eOHBIX MPEIMETOB U pealibHOM >KM3HHU, BBIpAXaTh
dbopMyslaMu 3aBUCUMOCTH MEKY BEIUYUHAMU;

Hauyana MaTeMaTH4eCKOI0 aHAJIU3A:
CBOOO/IHO OIEp UPOBATH MOHATUAMMU: ap UpMeTHUecKas U FTeOMETP HUECKasi [P OTPECCusl,
OECKOHEYHO YObIBalollasi TE€OMETpUYECKasi MPOTPEcCcHsi, JHUHEHHBIM



U SKCIIOHEHLIMAJIbHBINA pocCT, (opMysa CIOKHBIX MPOLEHTOB, UMETh
IIPECTaBICHUE O KOHCTAHTE;
WCIOJI30BaTh IPOTP ECCUU JIJISI PELICHUS P €aJIbHBIX 3aJa4 P UKJIAJHOTO XapaKrepa;
cBOOOJHO OMEpPHUPOBATH MOHATUSAMU: TOCIENOBATEIBHOCTb, CIIOCOOBI 3aJaHus
MOCIIeIOBATENIbHOCTEH, MOHOTOHHBIEC U OI'P AHUUECHHBIE MOCIEI0BATEIILHOCTH,
MOHUMATh
OCHOBBI 3ap 0 JICHHUSI MATEMAaTUUECKOTO aHaIu3a KaK aHalin3a OECKOHEYHO MaJlbIX;
CBOOOJIHO OTNIEpUPOBATh MOHSATUSMU: HEMpPEPBIBHbIE (PYHKIUH, TOUKH pa3phiBa
rpaduka (yHKIUU, aCUMITOTHI Ipaduka QyHKINH;
CBOOOHO ONepUpOBaTh MOHATHEM: (YHKIMS, HEOpepbiBHAsS Ha OTpPE3KE,
NP UMEHSTh CBOMCTBA HEMp P bIBHBIX (DYHKLMMU JJIs P €IICHUS 3a]a4;
cBOOOJIHO OMEpHUpPOBATH MOHATUAMHU: MEpBasi M BTOpas MPOMU3BOJAHbBIE (PYHKIIMH,
KacaTenbHas K rpaduky QyHKIUH;
BBIYUCIIATH IPOU3BOJAHBIE CyMMBI, IPOU3BENECHUS, YACTHOIO U KOMIIO3MIIUU JIBYX
(GyHKUMH, 3HATH TP OU3BOJIHBIE JIEMEHTAP HBIX (PYHKITHIA;
HCMOJIb30BaTh T€OMETP MUECKUI U (PU3UYECKUN CMBICI TP OU3BOIHOM ISl P CIICHHUS
3ajad.

MHo:kxecTBa M JIOTHKA:
CBOOOJTHO ONEPUPOBATh MOHSATUSIMU: MHOKECTBO, ONEpallui HaJ MHO>KECTBAMU;
WCIIOJIb30BATh TEOP €TUKO-MHOXECTBEHHBIN amnmapar Ajs OINMUCAHUS PealibHbIX
P OIIECCOB | SIBJICHUH, P U PEIICHNH 3aJ]au U3 AP YTUX YUEOHBIX MP €AMETOB;
CBOOOJIHO OTIEp UPOBATh MOHITUSMHU: OTIP €JICTIEHUE, TEOpEMA, ypaBHEHHE - CIIEICTBUE,
CBOWCTBO MAaTEMaTH4E€CKOTO 00OBEKTa, JOKA3aTEIbCTBO, paBHOCUIIbHBIC YPaBHEHUS U
HEpaBEHCTBA.

K koniy oOyuenns B 11 kjacce oOydaromuiics MOJYYUT CICAYIONTHAE TP €IMETHBIC
P E3YJIBTAThI IO OT/ICTBHBIM TeMaM (eiep aTbHOM p abouel Ip orpaMMBbl y4eOHOT 0 Kypca
«Anrebpa u Havaja MAaTEMAaTHYECKOTO aHAJIU3a»:

Yuciia 1 BLIYUCIECHUSA:

CBOOOJIHO ONEPHUPOBATH MOHATUSAMU: HATypajdbHOE U IIEJIOE€ YMCIO0, MHOMXECTBA
HATyp AJIbHBIX U LEJBIX YUCEIT, UICIOJIb30BaTh MPU3HAKU JE€TUMOCTH Lienbix yucen, HOJI
1 HOK HaTypanbHBIX YUCeN AJIs pelIeHUs 3a/1a4, Ip UMEHATh anroputMm EBkinaa;
CBOOOJITHO OIEpUPOBATH MOHATUEM OCTATKa MO MOJYJIIO, 3alIUChIBATh HATYpPAJIbHBIC
YHCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMUCIICHUS;

CBOOOTHO OITep MPOBATH MOHATHSIMHU: KOMIUIEKCHOE YMCIIO 1 MHOYKECTBO KOMILIEKCHBIX
Yyucen, TP €JICTABJISATH KOMIIJIEKCHBIC yucia B anreOpandecKon u
TPUTOHOMETPUYECKOU (POopMe, BBHITIOJHATH apu(pMETHYECKHE OIMepalud ¢ HUMU U
n300paxaTh Ha KOOP IUHATHOM TUIOCKOCTH.

YpaBHeHus M HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBaTh  MOHATUSIMHU:  HpPALMOHAJIBHBIE, IOKa3aTEJIbHbIC U
Jorapu(MHUYECKHE HEPABEHCTBA, HAXOAUTh UX PELIEHUS C MOMOLIbIO PaBHOCHIBHBIX
[IEP €XO010B;



OCYUIECTBIIATH OTOOP KOPHEH MPU pPelIeHUH TP UTOHOMETPUUYECKOTO YPaBHEHHUS;
cBOOO/THO OTIEpUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSITh
HeoOxoAuMble (OPMYJIBI JJIsl PEHICHUS OCHOBHBIX THUIOB TPHUTOHOMETPUYECKUX
HEP aBEHCTB;
CBOOOJHO OMNEpPHUPOBaTh TOHATHUSIMHU: CHUCTEMa M COBOKYMHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCHUJIbHBIE CUCTEMbI W CHUCTEMBI-CIEACTBUSA, HAXOIUTh P EIICHUS
CUCTEMBl M COBOKYIIHOCTEH palMOHAIbHBIX, WPPALMOHAIBLHBIX, MOKA3aTEIbHBIX
U JJoTap UPMHUUECKUX YPaBHEHUN U HEP aBEHCTB;
peliaTh panuMoHajibHbIC, UPpAalMOHAJIbHBIC, MOKa3aTelbHbIE, JOorapupMUIECKUE U
TP UTOHOMETPUYECKUE YPABHEHUS U HEP aBEHCTBA, COJIEPIKALUE MOAYJIH U AP AMETP bl
MPUMEHSTh Tpaduueckue METOIbl JJIs pelIeHNs YpaBHEHUM U HEPAaBEHCTB, a TAKKe
3aJ1a4 ¢ mapamMmeTpamu;
MOJICIUPOBaTh peajbHbIE CUTyallud Ha $3bIKE ajJreOpbl, COCTAaBISATH BbIP aXKEHUS,
YPaBHEHMS, HEP ABEHCTBA M MX CUCTEMBI 10 Y CJIOBUIO 3314, HCCIAEN0BATH ITOCTPOEHHBIE
MOJIEIM C HCHOJIb30BAaHUEM anmnapara ajareOpbl, HHTEPIPETUPOBATh IOJYYEHHBINA
pe3yJIbTarT.

DyHKIMU U TPaPUKH:
CTp OUTH I'p aUKU KOMITO3UITUHU (Y HKITHH C TOMOIIIBIO 3JIEMEHTAPHOTO UCCIIEI0BaHMUs U
CBOMCTB KOMITO3UIIMHU JBYX (hYHKIIHM;
CTpOUTh TEOMETPUUYECKHE O00pa3bl ypPaBHEHMM W HEPABEHCTB Ha KOOPIMHATHOM
IIOCKOCTH;
CBOOOTHO OTIEPpUPOBATH MOHATUAMH: TpadUKU TP UTOHOMETPUUCCKHUX (DYHKIIHL,
P UMEHATDH (PYHKITUH TSI MOACITUPOBAHUS U KICCTISAOBAHUS P €aTbHBIX MPOIECCOB.

Hauyana MaTeMaTH4ecKOro aHaJu3a:

WCMOJIb30BaTh MPOU3BOJHYIO ISl HMCCIeNOBaHUA (YHKIMA HAa MOHOTOHHOCTH H
AKCTP EMYMBI;

HAXOJWUTh HAMOOJbIIEE W HaWMEHbIIEe 3HA4YCHUS (YHKIMH HEMpepBhIBHONW HA
OTp €3KE;

WCTOJIb30BaTh ~ MPOU3BOJHYIO I  HAXOXKICHUS  HAWIY4IIero  perieHus B
MPUKIAHBIX, B TOM YHUCIIE COLMATBHO-DKOHOMUYECKHX, 3a/1adax, AJIsl OTIp €eIeHIs
CKOPOCTH M YCKOP €HHsI TIp o1iecca, 3aJaHHOTO (POpMYJIOHN WITH Tp adUKOM;

CBOOOJHO OMEpHUPOBaTh IMOHATHSIMHU: TIEPBOOOpa3Has, OMpPENEICHHBI HHTErpal,
HAaXOJIUTh IEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKITUH U BEIYUCIISITH HHTETPaJI 1o (popmyie
Hgerotona—Jleiibnuma;

HAXOJIUTh TUIOIIAJH TUTOCKUX (PUTYP U 0OBEMBI TEJ C MIOMOIILIO UHTETpalia;
MMETh TP €ICTaBICHNE O MAaTEMAaTUIECKOM MOJICIMPOBAHUH HA MP UMEP € COCTaBIICHUS
nuddep eHIManbHBIX yPaBHEHHH;
pemars MNpUKIagHBIe 3aJadyd, B TOM 4YHCIE COIMAIbHO-DKOHOMHUYECKOIO 1
(hM3UYECKOro Xapakrepa, Cp eCTBAMU MaTEeMaTUIECKOT0 aHATH3a.



TEMATHUYECKOE INTAHUPOBAHUE
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10 KJIACC
Ha3zBanue OcCHOBHBIE BU/JIBI €SI TEIILHOCTH
OcHOBHOE coAEep KaHUE
pazzena (TeMbl) 00y4Jaronuxcs
MHoKecTBO 24 MHOK€eCTBO, OTep all1 Hcnonb30BaTh TEOp ETUKO-
JIEUCTBUTENBLHBIX YUCEIL. HaJl MHO>KECTBAMU U UX CBOICTBA. MHO>KECTBEHHBIN anmapar
MHOTrou4JIEeHBI. Jluarpammsl Jitniepa — Benna. TS OTIMCAHUS X0/J1a PEIICHUS

PanmonasnbHbie ypaBHEHUS
Y HEp aBEHCTBA.

CucreMbl TMHEHHBIX
ypaBHEHHM

[IpumMeHeHue Teop eTUKo-
MHO>KECTBEHHOT0 arnmapara

JUIS pelIeHus 3aay.

Pamumonaneabie yncia. OOLIKHOBEHHEIE
U JICCSITHUHBIE AP 00U, TP OIICHTHI,
OECKOHEYHBIE TIEp U0 IMUECKUE JIP OOU.
[IpumeHenue npoOeil 1 np OLEHTOB
JUIs peUIeHUs NP UKJIaIHbIX 3aJ]1a4.
JlercTBUTEIbHBIC YHCIA.
PanmonanbHbIC U Up P alliOHAIbHbIC
qucia. ApupmMeTnyeckue onep aluu

C JEUCTBUTEIILHBIMU YMCIAMHU.
Monynb IEUCTBUTENBHOTO YUCIA U ETO
cBoiictBa. [IpubnmkeHHbIe
BBIYUCIICHUS, TIp aBUJIa OKP yTJICHUS,
MPUKUJIKA U OLIEHKA pe3yJibTaTa
BBIUHMCJICHUH.

MAaTEMAaTHYECKUX 3aJ1a4, & TAKKE
pE€aJIbHBIX MPOLIECCOB U SBIICHUM.
OnepupoBaTh NOHATUSAMMU:
palnroHaIbHOE YUCIIO, OECKOHEUHAs
nep uoiuueckas apo0b, P OLCHTHI;
VPP aUUOHATIBHOE U IEUCTBUTENBHOE
YHUCIIO; MOJYJIb IEUCTBUTEILHOTO
YHCIIA; UCTIOJIb30BATh 3TH MOHATHS
P U [P OBEAEHUU PaACCYKICHUN

Y J0Ka3aTejIbCTB, P UMEHSTH JIp 00U
Y TP OLIEHTHI IS P ELICHUS

NP UKIIAIHBIX 3a71a4 U3 Pa3JIUIHbIX
OTpacier 3HAHUU U P €AIbHOW )KU3HMU.
Ncnonb3oBath np UOJIMKEHHbBIE
BBIUMCIICHUS, TTPaBUJIa OKP yIJICHHUS,
MPUKUAKY U OLICHKY pPE3yJIbTaTa
BBIYMCIICHUMN.
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OCHOBHBIE METOJIBI P EIIEHUS LIETBIX

U Ip OOHO-paIMOHAIBHBIX YPaBHEHUI

Y HEp aBEHCTB. MHOTOUYJIEHBI OT OTHON
rep EMEeHHOM. Jlenenne MHOTOYJIEHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3zy. MHOro4eHsl ¢ uenbMu

ko3 durmentamu. Teopema Buera.
Pemenue cucreM TMHENHBIX
ypaBHEeHH. MaTpuiia cucTeMsl
JIMHENHBIX ypaBHEeHUH. OMp e1ennTelb
MaTpHULBI 2X2, ero reOMeTp N4ECKUn
CMBICII M CBOMCTBA; BBIYMCIIEHUE €TO
3HAYCHUS; [IP UIMEHEHHE OIIP €ACIIUTEN S
IUISL PEIIEHUSI CUCTEMbI JIMHEUHBIX
ypaBHEHUW. Penienue mp ukinagHbIx
3a/J1a4 C IOMOIIBIO CUCTEMBI JINHEHHBIX
yp aBHEHUU

[IpumeHsATh pa3audHbIE METObI
pelIeHusl paluOHATbHBIX U P 0O0HO-
palMOHATBHBIX YPaBHEHUI; a TAKXKE
METOJ| MHTEP BAJIOB ISl P CLICHUS
HEPaBEHCTB.

OnepupoBark NOHATUAMU MHOTOYJIEH
OT OJJHOM IIEp EMEHHOM, €T0 KOP HY;
IIPUMEHSATD JICJICHNE MHOTOYJIEHA

Ha MHOTOWIEH C OCTATKOM, TEOPEMY
be3y n Teopemy Buera s p emenns
3ajJad4.

OnepupoBaTh MOHATUSMHU: CUCTEMA
JIMHEWHBIX ypaBHEHUM, MaTp LA,
OIIP €IETIUTENb MATpP ULIbI.
Hcnonb30BaTh CBOMCTBA
omnpenenurens 2 X 2 1js BbIYUCICHUS
€ro 3Ha4eHUsl, P UMEHSATh

OIIP €NETTUTENH JJIs1 P ELLIEHUS CUCTEMBI
JIMHEWHBIX ypaBHEHUM.
MoienupoBarh pealibHbIE CUTY ALIUH
C IOMOUIbIO CUCTEMBI JINHENHBIX

yp aBHEHUI, UCCIEI0BATH

MIOCTP OCHHBIE MOJIENTH C MIOMOIIBIO
MAaTpPHUII ¥ OTIP €ICITUTETIEN,

WHTEP P ETUPOBATH MOTYYEHHBIN
pe3yJibTat
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OyHKIMY U TP aPUKH.
CrenenHast pyHKIHS
C LIENIBIM TIOKa3aTeIeM

12

OyHKIUSA, CIIOCOOBI 3a1aHMs PYHKITUH.
B3aumuo obpatHbie GyHKITUH.
Kommosunusa dbyskomii. I'paduk
GbyHKIMU. DJIeMEHTap HbIC
npeoOpazoBanus rpadukoB (QyHKIIHA.
O6nacTe omnpeneaeHus: 1 MHOKECTBO
sHaueHni Gpyaknun. Hymu dyHKImm.
[IpomexXyTKH 3HAKOTIOCTOSIHCTBA.
YeTrHbIe 1 HEUETHBIE (DYHKIIHH.
[Tepuoanueckue QyHKITUN.

[Ip omMexXyTKH MOHOTOHHOCTH
¢dbyHnkuun. MakCUMyMbl 1 MUHUMY MBI
¢byukun. Hanboubiiee n HaumMeHbIee
3HaYeHHE (PYHKIIMHN HA TIP OMEXYTKE.
Jluneitnasi, KBagpaTudHasi U Jp00OHO-
nvHeHas QyHKIUU. DJeMeHTap HOe
MCCIIEIOBAHKE U MOCTP OCHUE I'P ahUKOB
3TUX (yHKITHH.

CrerieHb € MeTTbIM MIOKa3aTENIEeM.
bunom Hprorona.

CrenenHas pyHKIHS C HATYP aJIbHBIM

Y LIeNBIM TTOKa3arteneM. Ee cBorcTBa

1 rpaduk

OnepupoBaTh MOHITHIMU: (HyHKIINSA,
crocoObl 3a7jaHus (PYHKIMU; B3AUMHO
oOpatHbie QyHKITUU, KOMITO3UITUS
byHKIMH, rpaduk QyHKIMH, 001acTh
OTIp €7ICJICHUS ¥ MHOKECTBO 3HAUCHUI
byHKIHH, HYJIH (yHKIIH,

P OMEXKYTKH 3HAKOTIOCTOSTHCTBA,
JVHEeHas, KBaIpaTuIHas, Ip 0OHO-
JVHEHas U CTeneHHas (yHKIINH.
BrimonHaTh 35eMeHTap Hbie

p coOpazoBaHusA TP adUKOB (yHKITHIA.
3HaTh U yMETh JOKa3bIBaTh YETHOCTD
WJTU HEUETHOCTh (PYHKITUH,

Mep UOUIHOCTh (YyHKIIMH, HAXOUTh
P OMEXKYTKA MOHOTOHHOCTH
(GyHKIIUU, MAKCUMYMbI I MUHUMY MBI
byHKIHH, HAanOOIbIIIee 1 HANMEHBIIICE
3HaYeHUE PYHKITMH HA TIP OMEXKYTKE.
dopMyIUpOBaTh U WILITIOCTP UP OBATH
rpaduyecKu CBOMCTBA TMHEHHOM,
KBaJIp aTHYHOM, 1P 00OHO-IMHEHHOM 1
CTETICHHOU (PYHKITHH.

Bripaxats hopMyiamu 3aBUCIMOCTH
MEXITYy BEIMYHMHAMHU.

3HaTh OMNpeeIeHUE U CBOMCTBA
CTETICHH C IIETBIM MOKa3aTeNeM;
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noaxoAsuryto GopMy 3amucu
JIEUCTBUTEIBHBIX YHCEI JIJIS P elICHUS
P aKTUYECKUX 3aJa4 U M e/ICTaBICHUS
TaHHBIX

Apudmernyeckuit KOp eHb 15 Apudmernyeckuii KOp €Hb ®opMyIMpOBaTh, 3aIIUCHIBATH
1-OU CTEIICHHU. HATYpaJIbHOM CTENEHU U €r0 CBOMCTBA. | B CUMBOJIMUECKOH (opme
HppauuoHanbHbIe IIpeoOGpa3zoBaHus YMCIOBBIX Y UCIIOJIb30BaTh CBOKUCTBA KOP HS
ypaBHEHUs BBIP &JKEHUM, COJIEp KALIUX CTEIICHU n-0¥ CTENEHU JUIs ITp €00p a30BaHUS
Y KOpHU. BBIP JKCHUU.
HppanmoHanbHble ypaBHEHHUS. Haxonauts penienns uppanroHaibHbIX
OCHOBHBIE€ METO/IBI P CLICHUS YPaBHEHHUI C MOMOIIIBIO
VP palUOHAIbHBIX YPaBHEHUH. PaBHOCWIBHBIX IIEPEX0A0B WU
PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN | OCYLIECTBIISAS IPOBEPKY KOPHEN.
VP palUOHAIBHBIX YPaBHEHUM. Ctpourts rpaduk QpyHKINU KOPHS
CaolicTBa U rpauk KOpHS n-oi n-0M CTEeNeHH Kak 00paTHOM
CTEeNeHH KakK (pyHKIUH 0OpaTHOM 1J1s1 (PyHKIIMU CTETIEHU C HATypPajbHbIM
CTEIICHU C HATypP AJIbHBIM IIOKa3aTeleM | MOKa3aTeleM
[Toxa3zaTtenpHast yHKITHS. 10 Crenens ¢ panmoHaJIbHBIM DopMyJIMPOBATH OIp €CTCHUE

[Toka3zaTenbHbIC YpABHEHUS

MoKa3aTesieM U ee CBOWCTBA.
[TokazaTtenbHas QyHKINS, €€ CBONCTBA
u rpaduk. Ucnons3oBanue rpaduka
(GyHKUMU JJ1s1 pElICHUs Y aBHEHU.
[TokazaTenbHble ypaBHEHUS. OCHOBHBIE
METO/IbI P ELIEHNUS NTOKa3aTENbHBIX

yp aBHEHUU

CTETICHU C PalMOHAIbHBIM
MOKa3aTeleM.

Brimonuate npeobpa3zoBaHus
YHUCIIOBBIX BBIP &XKEHUH, COAEP KAIUX
CTETICHU C PalMOHaIbHBIM
MOKa3aTeleM.

Hcnonbp30BaTh U(p OBBIE pECYP ChI
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TS TIOCTp O€HMS Tpadrka
MoKa3aTeIbHOM (DYHKIUU U U3YUCHUS
€€ CBOWCTB.

HaxoauTs pelienns noka3ateabHbIX
yp aBHEHUU

Jlorapudmuyeckas QyHKIHL.

Jlorapu¢m yucna. Cpoiicta

JlaBaTh ompezenenue gJorapudma

Jlorapudmuueckue norapudma. [lecatnynbie Yycla; AECATUIHOTO U HATYP aJIbHOTO
ypaBHEHUS Y HaTypaJbHbIE JIOrap U(YMBI. naorapudma.
[1peoOpazoBanue BEIpaKCHHIM, Hcmonp30BaTh CBOMCTBA JTIorap H(MOB
COJIepKaIuX JIoTap U(pMBEI. TS TIp €00p a30BaHUS
Jlorapudmudeckas QpyHKIHS, J0orap uGMUYECKUX BBIP a3KEHHI.
€e CBOICTBa U rpaduK. Ctpowuts rpaduk jorap uPpMUIECKOMl
Hcnonw3oBanue rpaduka GyHKIUN byHKIIMU KaK 0OpaTHOU
ISl peIIeHUs] Y aBHEHHUH. K [T0OKa3aTelIbHOM U UCHOJIb30BATh
Jlorapudmuyeckre ypaBHEHUSL. CBOMCTBA Jlorap MPMHUIECKOHN (PyHKIMH
OCHOBHBIE METOBI P CIICHUS IUTSL peUIeHUs 3a]1ay.
Jorapu(MHUUYECKUX YpaBHEHUIA. Haxoauts pereHus
PaBHOCHIIBHEIE IIEP EXO/IBI B PEIIEHHH | JIOTap MPMUYECKUX ypaBHEHUN
Jorap UpMUIECKUX YpaBHEHUN C TIOMOIIBIO PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIH OCYIIECTBIISISL P OBEPKY KOPHEH
TpuUroHOMETp HUECKHE 22 Cunyc, KOCUHYC, TAHT'€HC U KOTaHreHC | JlaBaTh ompejeneHus CuHyca,

BBIPaKEHUS U Y aBHEHUS

YHCIOBOr0 apryMeHTa. ApKCHUHYC,
apKKOCHHYC M apKTaHT'€HC YHUCIOBOTO
apTyMEHTAa.

TpuroHomerpuyeckass OKpyKHOCTb,

KOCHHYCa, TAHI'€HCa U KOTaHI'€HCa
YHICIOBOTO apTyMEHTa; a TAKKe
apKcuHyca, apKKOCHHYca U
apKTaHreHca Yucia.
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OTIp €IEJICHUE TP UTOHOMETP UUECKUX
(yHKIIMH YUCIIOBOTO apTryMEHTAa.
OCHOBHBIE TP UTOHOMETP HUECKUE
dbopmysl. [IpeobpazoBanue

TP UTOHOMETPUYECKUX BbIPAKEHUI.
Pemienue TpuroHoMerp nuecKux

yp aBHEHUU

[IpumeHATb OCHOBHBIE

TP UTOHOMETP NYECKUE (POPMYJIIbI

TS TIp €00pa30BaHuUs

TP UT'OHOMETPUYECKUX BBIPAKECHUM.
[IpumensTs GopMyJIbl TP UTOHOMETP UH
JUISL p €UIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETP MYECKUX YPaBHEHUI

IlocienoBarenbHOCTH
U TIPOTp €CCUU

10

ITocnenoBaTeILHOCTH, CIIOCOOBI
3aJaHUS IIOCIEN0BaTEIBLHOCTEN.
Merto1 MaTEMAaTUYECKOW WH]TY KIIAH.
MOHOTOHHBIE U OT'PaHUYEHHBIE
rnocnenoBaTesbHOCTH. Mctopus
aHaan3a OCCKOHEUHO MAJIbIX.
Apudmernueckas 1 reOMeTp HISCKasl
TP OT'P ECCHH.

beckoneuHo yObIBaromas

reOMETP UuECKas Mp Orp ecCus.
CyMMma GeckoHEUHO yObIBatomIen
reOMETP MYECKOM TP OT'P ECCUM.
JIMHEeNHbIN 1 YKCIOHEHITNAIbHBIN
pocrt. Hucro e.

dopMyJia CIIOKHBIX ITPOILICHTOB.
Hcnonbs3oBanue mp orp eccumn

JUJIS PEIICHUS P €aIbHBIX 3aj1a4

NP UKJIATHOTO Xapakrepa

OnepupoBaTh NOHSATUAMMU:
IIOCJIE€I0BATENBHOCTD, CIIOCOOEI
3aJlaHusl MOCIE0BaTEILHOCTEH;
MOHOTOHHBIE U OT'PaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATH
MOCJIEN0BATEIbHOCTH Ha
MOHOTOHHOCTb U OTP aHUYEHHOCTb.
ITosmyuaTs npencrasieHue

00 OCHOBHBIX HJIESIX aHATH3a
OECKOHEYHO MaJIbIX.

JlaBaTh omnpeneneHue
apu(OMETHIECKON B T€OMETP HIECKOM
nporpeccuu. Jloka3piBaTh CBOMCTBA
apupMETHIECKON U TEOMETP HUECKOU
P OTPECCUH, HAXOIUTh CYMMY YJICHOB
P OT'PECCHUH, A TAKIKE CYMMY UJICHOB
OECKOHEYHO yOBIBaIOICH

reOMETP MYECKOM P OTP €CCUM.
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Hcnonb3oBath porp eccuu

JUIS p EHIEHUS 32,124 [P UKJITAJHOTO
XapaKTep.

[IpumensaTs GopMyITy CITOKHBIX
TP OLEHTOB IS p ELIEHUA 331a4
Y3 peaJIbHOW NP AKTUKHU

Henp ep siBHBIC DyHKITHH.
[IpousBogHas

20

Henpep biBHBIE QYHKIIMU U UX
cBoucTBa. Touka pa3priBa.
AcuMnToTsl rpadukoB QyHKIIUH.
CaoiicTBa (h)yHKUIMN HEMP EPBIBHBIX
Ha OTpe3Ke. MeToJ MHTEp BAJIOB

JUISL p €LIEHUS] HEP ABEHCTB.
[IpumeHenre CBOKCTB HETIP €P bIBHBIX
GyHKIUN 4151 peleHus 3a1ad.
IlepBas u BTOpas p OU3BOJAHBIC
dbyukoun. Omp eneneHue,

reOMETp MUECKU U (PU3NIECKUIT CMBICIT
[P OU3BOJHOU. YpaBHEHUE
KacaTeNnbHOU K TpaduKy QyHKIUH.
IIp on3BoIHBIE BIIEMEHTAP HBIX
¢ynkuuit. [IpousBoanas cymmsl,

TP OU3BEAEHUS, YACTHOTO

Y KOMIIO3UIUU (hyHKIUN

OnepupoBaTh MOHATUAMHU: (yHKIUSA
HeMnpepbIBHASL HA OTPE3Ke, TOUKA
pa3pbiBa QYHKIMH, aCUMIITOTA
rpaduka QyHKIUH.

[IpuMeHSATH CBOMCTBA HEMP €P BIBHBIX
byHKIMH 4715 peleHus 3a1a4.
OnepupoBaTh MOHATUSMHU: TIEPBAS U
BTOpasi P OU3BOIHbIE (DYHKIINU;
NOHUMATh (PU3UUECKUI U

r€OMETP MYECKUM CMBICII [P OU3BOJHOW;
3aIMChIBaTh YPaBHEHUE KacaTeIbHOM.
BpIuncasath np ou3BOgHBIE CyMMBI,

P OU3BEJIEHUS, YACTHOTO U CIOKHOM
byHKIHIH.

N3y4aTh mp OU3BOIHBIE 3TIEMEHTAP HBIX
byHKIHA.

Hcnonp30BaTh reoMeTp M4ECKUN

1 PU3UYECKUIN CMBICI TP OM3BOIHOM
JUIs1 pellIeHus 3a1a4
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[ToBTOpEHUE, 00001ICHNE, OcCHOBHBIE MOHSTHS KYp ca aare0phbl [IpumMeHATh OCHOBHBIE MOHATHA Kypca
CUCTeMaTHu3allys 3HaHUU Y HadajJ MaTeMaTU4YECKOT0 aHaJI3a anreOpsl U HaYaJl MaTEMAaTHUYECKOTO
10 knacca, 00001IEHNE aHanIW3a s pCIICHUS 3a1a4
Y CUCTeMaTU3allus 3HAHUU Y3 peajbHOM KU3HU U JIP yTUX

IIKOJIBHBIX IIP €AMCTOB

OBILLEE KOJIMYECTBO 136
YACOB 110 [TPOI'PAMME
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11 KIIACC
Ha3zBanue Konunuectso OcHOBHOE conepIKaHue pasaena OCHOBHBIE BUJIBI IESTEIIBHOCTH
pazzena (TeMbl) 4acoB (Tembl) 00y4Jarnuxcs
UccnenoBanue dhyHKImMi 22 [Tp umeHeHune rmp Ou3BOTHOM Ctpourtb rpaduk KOMIIO3UIIUN

C IIOMOLIBIO IPOU3BOTHOU

K MCCIIEIOBAHUIO ()Y HKITHIMA

Ha MOHOTOHHOCTb U 3KCTP EMYMBI.
Haxoxaenue HandonbLiero

Y HAUMEHBIIIETO 3HAYCHHUSI

HENp epbIBHOW (PYHKIIUU Ha OTp E3KE.
[IpumeHeHue mp Ou3BOTHOM

JU1S1 HAX OKICHUSI HAWITY Y1l Ero
pellieHus B P UKIIaAHbIX 3aJa4ax,
IU1sL OTIP €ETIEHUSI CKOP OCTH

Y YCKOp €HMSI ITp O1iecca, 3aJaHHOTO
dbopmynoit unu rpadukom.
Komno3zunusa gpyHkuii.
['eomeTrpnueckre 00pa3bl yp aBHEHHIM
Y HEpaBEHCTB HAa KOOP IUHATHOM
IUIOCKOCTH

(YHKUIUH C MOMOILBIO AJIEMEHTAP HOTO
WCCIIETOBAHUS ¥ CBOMCTB KOMITO3UIUH.
Ctpoutb reoMeTp vueckrue 00p a3bl
ypaBHEHUI U HEPaBEHCTB

Ha KOOP IMHATHOM MIOCKOCTH.
Hcnonb30BaTh 0p OM3BOJAHYIO

JU1S1 KCClleIoBaHus (PyHKIMU

Ha MOHOTOHHOCTb M 3KCTP EMYMBbI;
HaXOJUTh HAUOOJIbIIIEE U HAUMEHBIIIEE
3Ha4YeHUs (PyHKIHUU HEnp epbIBHOM Ha
OTpE3Ke; CTPOUTH Ipauku PyHKIUN
Ha OCHOBaHMH TP OBEAECHHOTO
UCCIIEIOBAHMUS.

Hcnonp30BaTh Ip OU3BOHY IO

JU1S1 HAXOK/IEHUsI HAUJTy YIIero
peEILEHNUs B TP UKJIAHBIX, B TOM YHCIIE
COLIMAJIbHO-3KOHOMUYECKHUX, 3aJa4ax,
IU1S1 OTIP €JIETIEHUS] CKOP OCTH

Y yCKOP €HUs 1P OLIecca, 3a1aHHOTO
dopmynoit unu rpadukom.

[TosyuaTs np ecraBieHue
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O NP UMEHEHUH TP OU3BOJHOMU
B PA3JIMYHBIX OTPACIAX 3HAHUU

[TepBooOpa3nasi u uHTETpal 12 [TepBo0Opa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh NOHATUAMMU:
nepBooOpa3HbIX. [lepBooOpa3Hbie epBOOOpa3Has U O €/IeTICHHBIN
anemMeHTapHBIX GyHKOuH. [IpaBwmia uHTerp an. HaxomuTs mepBooOp a3Hbie
HAXO0XICHHSI TIep BOOOP a3HBIX. AJIEeMEHTap HBIX (DYHKIIUIA U BBIYUCIISATh
WNurerpain. ['eomeTpnueckuii CMbICI uHTerpan no gopmyiae Herorona—
MHTErpana. Beraucnenue JleitoHuIIA.

OTIP €JIETTIEHHOT0 MHTErpajia Haxonauts miomam miockux Guryp
o ¢popmyse Herorona— JleliOnuia. 1 00BEMBI TEJ C TTOMOIIBIO
[IpuMeHeHre uHTerpaia OIIP €/IETICHHOT0 WHTErp aJa.

IS HAX 0K ACHUS TUTOMIAei 3HAKOMUTBHCA C MATEMAaTHYECKUM
TUIOCKUX GUTYp U 00HEMOB MO/JIETTUP OBAHUEM Ha NP UMEpP €
reOMETP UYECKUX TEI. nuddep eHIMaNbHBIX YPaBHEHUH.
[Ipumepsl p elieHni [Tony4yaTs npeacraBieHUe O 3HAYCHUU
nuddep eHIMaNbHBIX YpaBHEHUH. BBEJICHUS MMOHATHS MHTErpajia
MatemaTuueckoe MOJIEIUP OBAHUE B Pa3BUTHUU MaTEMaTUKH

peajbHBIX NP OLECCOB C MOMOIIBIO

nuddep eHIMaNbHBIX YpaBHEHUN

I'paduxu 14 Tpuronomerpnueckue QyHKIMH, UX Hcnonbs30BaTh U(p OBBIE pECYPChI

TP UTOHOMETP MY ECKUX CBOICTBA U rpaduKH. JU1s1 TIOCTP O€HUS I'paUKOB

yHKIwmi. OTOOp KOpHEW TP UTOHOMETP MUECKUX TP UTOHOMETP NUECKUX (DyHKIIUU

Tpuronomerpuyeckue YPaBHEHUH C IIOMOLIBIO U U3yYEHUS UX CBOMCTB.

HEpP ABEHCTBA TPUTOHOMETP UYECKOU OKP Y>KHOCTH. Pemrate Tpuronomerpuueckue
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Penienue Tp uroHoMeTpruuecKux
HEp aBEHCTB

yPaBHEHUS U OCYILECTBIISITH OTOOP
KOpHEHN ¢ TOMOIIBIO

TP UTOHOMETP UYECKOM
OKpPYKHOCTH.

[IpumeHnsTh GopMyJIbl TP UTOHOMETP UH

JUISL p €LIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETP MYECKUX HEP ABEHCTB.
Hcnonb30BaTh (P OBBIE pECYPChI
JU1S1 IOCTP O€HUS U UCCIIEOBAHUS

rpapuKoB PyHKIHIA

HNppaunoHaibHbIe,
MOKa3aTeNbHbIE U
Jorap upMUIECKHE
HEpP ABEHCTBA

24

OCHOBHBIE METOJIBI P CIIICHUS
MOKa3aTEeIbHBIX U JOTap UPMUIECKIX
HEp aBEHCTB.

OCHOBHBIE METOJIBI P CIICHHSI
UppalMOHAIHLHBIX HEPaBEHCTB.
['paduyeckre METOIBI P CIICHUS

WP P AIIMOHAJTBHBIX, TOKA3a TENTBHBIX

U JIOTap UPMHUUECKUX YPaBHCHHUM

Y HEpaBCHCTB

[IprmeHsATh CBOMCTBA MTOKA3aTEIbHOM
U jorapupMuueckon QpyHKIM

K P ELICHUIO MOKa3aTeIbHBIX

U JoTap UGMUYECKUX HEPaBEHCTB.
O06ocHOBaTh paBHOCUIBHOCTH

1ep eX010B.

PewmaTte nppannoHanbHble

1 KOMOWHUP OBAaHHBIE

HEp aBEeHCTBA,

C IOMOIIbIO PaBHOCHIIbHBIX

Iep €X010B.

Hcnonp30BaTh Tpaduueckue METO b
Y CBOMCTBA BXOJAIINX B YpaBHCHHE
WJTU HEPaBEHCTBO (PYyHKITHIA

JUTS1 pEIICHUs 3a1a9u
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Komrekchble uncia 10 Kommuekcubie uucna. AnreOpandeckas | OmnepupoBaTh NOHATUSMHU:
U TPUTOHOMETpHUUYECKas POPMBI3ANMCH | KOMIUIEKCHOE YMCIO U MHOXKECTBO
KOMIUIEKCHOTO YHCIIA. KOMIUIEKCHBIX YHUCEIL.
Apudmernueckue onep aupu [IpencraBisATh KOMIUIEKCHBIE YUCITA
C KOMIUIEKCHBIMHU YUCIIAMH. B aJIre0pandyeckoit
N3006pakeHrne KOMIUIEKCHBIX YUCET Y TPUTOHOMETP UYECKOH (pop Me.
Ha KOOPAUHATHOM IUIOCKOCTH. Brinonusate apudmernyeckue
®opmyna Myaspa. KopHu n-ou oIepalyu ¢ HUMH.
CTEIIEHU U3 KOMIUIEKCHOTO YHCHA. N3006paxxaTh KOMIUIEKCHBIE YK CIIa
[IpimeHeHre KOMIUIEKCHBIX YHCET Ha KOOP IMHATHOM TJIOCKOCTH.
JUIs petieHus: PU3NIecKux [Ipumensts popmyny Myaspa
Y TEOMETP MUECKUX 3a7a4 Y MOJIy4aTh P €ACTABJIECHUE O KOPHSIX
1-OM CTENIEHN U3 KOMIUIEKCHOTO YUCIIA.
3HAKOMUTHCA C P UMEP aMU
[P UMEHEHUSI KOMIUIEKCHBIX YHCEIT
JUTSL p ELIEHUS] TEOMETP HUECKUX
1 (pu3nyecKux 3aaay
HartypanbHble 1 ienbie unucina 10 HartypanbHble 1 uenbie yucna. OnepupoBaTh NOHATUSIMHU:

[IpumeHeHre np U3HAKOB JETUMOCTH
uenbix yucen, HOJl u HOK, ocraTtkoB
10 MOJYJIt0, aJiroput™Ma EBkinnaa
IJISl pEIIeHUs 3a/1a4 B LEIbIX YHUCTaX

HATyp aJILHOE U LIEJI0€ YUCIIO,
MHOYKECTBO HATYP AJBHBIX U LIETBIX
qucell.

Hcronp30BaTh NP U3HAKA TETUMOCTH
LEJIBIX YHCEIN; OCTATKH 110 MOJYJIIO;
HOJIl m HOK HaTypanbHBIX YHCET;
anroput™ EBKinaa s p emeHus
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3ajJad.
3anuceIBaTh HATY P AJIbHBIE YUCIIA

B Pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX
CUMCIICHUS

Cuctembl p allMOHATIBHBIX, 12 CucreMa 1 COBOKYITHOCTb YpaBHEHU. | OmepHupoBaTh HOHATUSIMH: CHCTEMA
WP P alMOHAJIbHBIX PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI- Y COBOKYITHOCTh YpaBHEHUI
MOKa3aTEeIbHbBIX CJICJICTBUS. Y HEPaBEHCTB; P CIIIEHUE CUCTEMBbI
U Jlorap UPMUIECKUX OCHOBHBIE METOBI P EIICHUS CUCTEM WJIM COBOKYMTHOCTH; PaBHOCWIbHBIE
ypaBHEHUM Y COBOKYITHOCTEW pallMOHAJIbHbIX, CUCTEMbI U CUCTEMBI-CJIC/ICTBHUSI.
UpPp allMOHAJIbHBIX, TOKA3aTEIbHBIX HaxoauTs pelienus cuctem
1 JOTapu(PMUYECKUX YD aBHCHHUI. Y COBOKYITHOCTEH IIeJIBIX
[IpumMeHeHre yp aBHEHUM, CUCTEM palMOHAIBHBIX, U PALMOHAJIBHBIX,
Y HEPABEHCTB K P CIICHUIO MOKa3aTENbHbBIX U JIOTap UPMUIECKUX
MaTeMaTUYECKUX 3a]1a4 U 3a]1a4 ypaBHEHUI U HEP aBEHCTB.
U3 Pa3IMYHBIX 001aCcTel HAY KU [IpumeHsATh CUCTEMBI Y aBHEHUI
U peaJIbHOM KU3HU, UHTEP IP €Talus K pEIIEHUIO0 TEKCTOBBIX 3a1a4
MOJIYYEHHBIX PE3YyJIbTATOB 13 pa3JIMYHbIX 00J1acTell 3HaHUI
U p€aJbHOU )KU3HU,
WHTEP P €TUPOBATH MOTyYEHHbIC
pelIeHus.
Ucnonb3zoBaTh 1IUGpOBbIE
pecypchl
3ajgauu ¢ napamerpamu 16 PannonanbHbIe, UppaoHaabHbIE, Bribupath crioco6 pemieHus

MoKasaTelbHbIe, Jorap upMudeckue
Y TP UTOHOMETPHUYECKHE YD aBHEHUS,

PaLMOHAIIBHBIX, HPPALMOHATBHBIX,
MOKa3aTeIbHbIX, JOrapU(PMUIECKUX
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HEpaBEHCTBA U CUCTEMBI
C MapamMeTpaMH.

ITocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIEIEH P eaTbHbIX
CUTyalUi C TIOMOIIBIO YPaBHEHUH,
CHCTEM YpaBHEHHUI U HEPABEHCTB

C mapameTpamu

U TP UITOHOMETPUYECKUX YPaBHEHHUI
Y HEpaBEHCTB, COJAep KAIINX
MOJYJIU ¥ TIap aMeTpbI.
[IpumensTs rpaduueckue

Y AHAJIUTUYECKUE METOIBI JJIs
pelIeHus ypaBHEHHI U Hep aBEHCTB
C MapameTpaMu, a TaKxKe
uccienoBanue QyHKIUN METojaMu
MaTEeMaTHYECKOTO aHaJIN3a.
Ctpourts 1 uccienoBaTh
MaTeMaTU4eCKHe MOJICTH P €aTbHbBIX
CUTYyaIMi ¢ MOMOUIBIO Y aBHEHH,
HEPaBEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEHuE, 06001ICHNE,
CHUCTEMAaTH3aLMs 3HAHUI

16

OcCHOBHBIC IOHATHS M METOJIBI Kypca,
000011IEHE U CUCTEMATU3 AL 3HAHUNA

MonennpoBaTh peajibHbIE CUTYaluU
Ha A3bIKE aJIre0pbl, COCTABIISATh

BBIp QXKEHHUSI, yPAaBHEHMSI, HEP aBEHCTBA
Y UX CHCTEMBI M0 YCIOBHIO 33/1a4H,
MCCIIEI0BATh IOCTP OCHHBIE MOJEIIH

C UCMOJIb30BAaHUEM anmapara ajareophl,
UHTEP P €TUP OBATH MOy YEHHBIN
pe3yibTar.

[IpumensaTs QyHKIMH

JU1S1 MOJIEITUP OBAHUS M UCCIIEIOBAHUS
pEaNBHBIX P OLIECCOB.
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Pemats np uknaaHbie 32124y,

B TOM YHCJIE COIUATBHO-
HKOHOMHYECKOTO U (PU3UYECKOTO
Xapakrepa, Cp eACTBaAMU aaredpbl
¥ MaTEeMaTUYECKOTO aHalnu3a

OBILLEE KOJIMYECTBO 136
YACOB 110 [TPOI'PAMME
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®OE/IEPAJIBHASI PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUIS»

HOACHUTEJIbHASA 3AIINCKA

['eomerpust siBnsiercss oAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro OOIIEro
00pa3oBaHus, TaK Kak 00ECIIeYMBAET BOZMOXXHOCTh U3YUEHUS JUCLIUILIMH €CTECTBEHHO-
HAay4YHOM HampaBJICHHOCTH M NPEIMETOB TIyMaHUTapHOro mmkna. Jlorumueckoe
MBIIIEHHE, (POopMUpPyEeMOe NMPU H3YUYECHUU OOYHAIOIIMMUCS TMOHATHUMHBIX OCHOB
r€OMETPUH, TNPHU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHHM LIETOYKH JIOTHYECKUX
YTBEP KACHUHN IPU PEILIEHUN T€OMETPUYECKUX 3a/1a4, YMEHHUE BbIABUTATh U OTIPOBEPTATH
TUIOTE3bl HEMOCP €CTBEHHO HCHOJB3YIOTCA NPH PELICHWH 3a7ad €CTECTBEHHO-
HAyYHOTO IUKJIA, B YaCTHOCTU (PM3UYECKUX 3a]ay.

[{enb ocBOEHUS NP OrpamMMbl yueOHOTO Kypca «l'eomMeTpushy Ha yTriy0JIeHHOM yp OBHE —
pa3BUTHE UHAMBUAYAJIBHBIX CIIOCOOHOCTEH 00YyUarOIUXCsl P U N3Y4EHUHN T€OMETPUH,
KaK COCTaBIISIIOIICH mpeaMeTHON obnactu «MatemaTuka U MHQOpMATHKA» Yepe3
obOecrieueHre BO3MOYKHOCTH NPUOOPETEHUsT M UCHOJIb30BaHUs 0Oosiee Ti1yOOKHX
reOMETPUUECKUX 3HAHUM U JEUCTBUMN, CIEUU(UUHBIX T'€OMETPUU, U HEOOXOIUMBIX
IUIsl YCIEIIHOTO Ip 0(pecCMOHANBHOTO 00pa30BaHMusl, CBSI3aHHOTO C UCHOJb30BaHUEM
MAaTEMaTHUKH.

[IpuopuTeTHbIMU  3ajJa4yaMu  Kypca T€OMETpUM Ha  yIUIyOJIEHHOM Y OBHE,
pacHup AIOIMMHU U yCUJIMBAIOIIUMH KypC 0a30BOT0 ypOBHSI, SIBJISIFOTCS:
paclIUpEeHUE TMPEACTABICHUA O TEOMETPUM KaK YacTH MHUPOBOM KyJbTyphl U
dbopmMHpOBaHUE 0CO3HAHUS B3aUMOCBSI3U T€OMETP MU C OKP Y>KAIOLIUM MUP OM;
dbopmMHUpOBaHUE NP EACTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIIMX
MaTEMaTHYECKUX MOJENSX, MO3BOJISIOMIMX OMKMCHIBATh U HU3y4aTb PA3HbBIC SABJICHUS
OKpY’Karolllero MUpa, 3HaHUE MOHATUMHOIO anmnaparta no pasneny «Crepeomerpush»
y4e0HOTr0 Kypca reOMeTp hH;

dbopMupoBaHUE yMEHHS BIAJIETh OCHOBHBIMU MOHSTHUAMH O P OCTPaHCTBEHHBIX
durypax ¥ uX OCHOBHBIMU CBONCTBAMH, 3HaHUE TeopeMm, (GOpMyd U YMEHHE
UX TPUMEHSThb, YMEHUS 10Ka3bIBATh TEOPEMbI U HAXOJUTh HECTAHAAP THBIE CIIOCOOBI
pelIeHus 3a1a4;

(dbopMHUpOBaHUE YMEHUSI PACHO3HABaTh HA YEpTEKaxX, MOJIETAX U B peajJbHOM MUpE
MHOTOTPaHHUKH U TeJla BpallleHHs], KOHCTPYUP OBATh T€OMETP NUECKHUE MOJIETIH;
dbopMHUpOBaHHWE TIOHMMAHUS  BO3MOXKHOCTH  AaKCMOMAaTHYECKOTO  MOCTp OCHUS
MaTeMaTU4eCKuX Teopud, GOpMHUpPOBAHHE TIOHUMAaHUS POJU AKCHOMATUKU
[P Y [P OBEAECHUU PaACCYKICHUM;

dbopmMHUpOBaHUE YMEHUS BJaJIETh METOJaMU JOKA3aTEIbCTB U AJITOPUTMOB P EIICHHUS,
YMEHHSI UX MHPHUMEHSTh, P OBOJIUTH JOKA3aTEIbHBIE PACCYKICHHS B XOA€E P CIICHUS
CTEPEOMETPHUYECKUX 3aJad M 3aJa4 C MPaKTUYECKUM COJAEpIKAHUEM,
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(dbopMHUpOBaHUE TP ACTABICHHS 0 HEOOXO0IUMOCTH JOKa3aTEIbCTB P U 000CHOBAHUI
MaTeMaTUYECKUX yTBEPIKICHUN U POJIU aKCHOMATUKHA B TP OBEIACHUH JEAyKTUBHBIX
paccyXIeHuM;
pa3BUTUE U COBEPUICHCTBOBAHUE MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyuarolmmxcs, IO3HABATEIbHON AKTUBHOCTH, HCCIEOBATEIbCKUX  YMEHH,
KPUTUYHOCTH MBIIIJICHUS, HHTEPEca K U3YUYCHUIO TEOMETP UH;
dbopmupoBanue (HyHKIMOHAIBHOW IPaMOTHOCTH, PEJIEBAHTHON M€OMETPHUU: YMEHUS
pacno3HaBath Mp OSIBJICHUSI TEOMETP MUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH
B PCAJBHBIX )KU3HEHHBIX CHUTYAIMsIX U MPU U3YYEHUH JPYTUX YIEOHBIX P EIMETOB,
MPOSIBIICHUSI 3aBUCUMOCTEd M 3aKOHOMEPHOCTEW, MOJEIUPOBAHMS P eaIbHBIX
CUTyallid, WCCIENOBAaHUS IMOCTPOEHHBIX MOJENE, WHTEPIPETAUN TMOJTYYEHHBIX
pE3yIbTATOB.
OCHOBHBIMU  COJIEpKATEJIBHBIMM  JIMHUSIMM ~ y4eOHOTO Kypca «l'eomerpus» B
10-11 «knaccax sBustorcsa: «lIpssmble W MIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanHukmn», «Tena BpaleHus», « BEKTOpbl 1 KOOp AMHATHI B TP OCTPAHCTBE,
«JIBM>KEHUS B [P OCTP AHCTBEY.
CdopmynupoarHoe B DI'OC COO TtpeboBaHuEe «yMETh OIEP UPOBATh MTOHSTUSIMID?,
PEIICBAHTHBIX TEOMETpHH Ha YTIyOJlieHHOM ypoBHe oOyuenus B 10—11 xmaccax,
OTHOCUTCS KO  BCEM  COJIEp)KAaTeIbHBIM  JIMHMSIM  y4eOHOro  Kypca, a
(dhopMHpPOBaHUE JTOTUUECKUX YMEHHUM pacipeaesnsieTcsl He TOJIBKO 10 COAep KaTeTbHbIM
JUHUSAM, HO U TI0 Tojgam oOydenus. CojeprxaHue oOpa30BaHUs, COOTBETCTBYIOIICE
NpEeIMETHBIM  pe3ysibTaTaM oOcBoeHusi DenepanpbHOo paboueid  mporpamMbl,
pacnpeneneHHbM 0 rogaM 00y4eHHs, CTPYKTypPUPOBAHO TaKUM OOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPHUHIMIHAIBHBIM BOIpoOcaM oOyuaroumecs O0Opalainch
HEOJHOKPATHO, YTO TIO3BOJISIET OPTaHU30BaTh OBJAJCHUE T'€OMETPHUYECKUMU
MNOHSATUSIMA M HaBBIKAMH TOCIEAOBATENBHO U TOCTYNATENbHO, C COOJIIOJCHUEM
MpUHIUMIIA TP €EMCTBEHHOCTH, a HOBBIC 3HAHUSA BKJIIOYATh B OOIIYIO CHCTEMY
r€OMETP MUECKUX IP €ICTABICHUI 00yYaroMXcsl, paciupsis U yriyOosis ee, oopasys
TP OYHBIE MHOYKECTBEHHBIC CBSI3H.

[lepexon Kk M3yUEHHIO TEOMETPUN Ha YTIyOJIEHHOM yp OBHE MO3BOJISET:
co3aath ycinoBus s auddepeHnmanuu oO0ydeHus, TOCTPOCHUS WHANBUIY ATHHBIX
0o0pa3oBarebHBIX MPOTpamMM, OOECIeYUTh YTIYOJCHHOE HW3YUYCHHE TCOMETPHA
KaK COCTaBJISIIOIIEH yueOHOTO npeamera « MaTteMaTuka;
MOJITOTOBUTH OO YYAIOIIUXCS K [P OJIOKEHUIO U3y YeHUS MATEMATUKU C YU4€TOM BbIOOpa
Oyaymielt mpodeccur, oOecreuuBasi MPEEMCTBEHHOCTb  MEXIYy  OOIUM U
p oeCcCHOHATbHBIM 00P a30BaHUEM.

OO0miee 4YHCIO 4YacoB, PEKOMEHJOBAHHBIX IS M3Y4YEeHHUS Y4eOHOTO Kypca
«I"eomeTpus» Ha yriyoseHHoM ypoBHe, — 204 vaca: B 10 kiacce — 102 ygaca (3 ygaca
B Henenro), B 11 kimacce — 102 gaca (3 gaca B HEneno).
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COAEPKXAHUME OBYYEHUA

10 KIIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTEpeOMeTpHUM. Touka, mpsMas, IIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTHe 06 aKCHOMATHYECKOM MOCTP OCHUHU CTEP COMETP UU: AKCUOMBI CTEp €OMETPUN
Y CIIEJICTBUS U3 HUX.

B3aumHoO€ pacnosiokeHue np IMbIX B IIP OCTPAHCTBE: IIEP ECEKAIOLINECS, TIaP AJUIEIbHBIE
Y CKp emuBaromuecs npsmsle. [IpusHaku ckpemusatonuxces npsmsix. [lapamuiensHocts
MNpSMBIX U IUIOCKOCTEM B NPOCTPAHCTBE: IMAapaJUIEIbHBIE NP SIMBIE B [P OCTPAHCTBE,
rap aJUIeNbHOCTh TP €X NP AMBIX, HAPAIJIETBHOCTb HP AMO U T10cKOCTH. [lap annensHoe
W IlEHTpalbHOE TMpOeKTUpoBaHue, u3zoOpaxkeHue ¢uryp. OCHOBHBIE CBOIICTBA
napa’suieJIbHOro np oekTupoBanus. U3o0paxenue puryp B napasuieIbHON MP OCKIIUU.
Yrinel ¢ COHampaBlIEHHBIMM  CTOPOHAaMH,  yroJ  MEXKAy  OpsSMBIMHU B
npocrpaHncTe. [lapanienbHOCTh TIOCKOCTEN: MapalUleibHbIE TUIOCKOCTH, CBOMCTBA
nap aJjuienbHbIX miockoctel. [Ip ocTeiine mp ocTpaHCcTBEHHbIE (PUTYpPBhI HA TUIOCKOCTH:
TETpa’aAp, Map AJIENENUNEN, TOCTP OCHUE CEUECHUIA.

[lepneHAUKYJISIPHOCT TOPSIMOA M IUIOCKOCTH: TMEPIEHAUKYJISIPHBIE TP SIMBIE B
TP OCTPAHCTBE, P IMBIE AP AJUIENIBHBIE U TIEP IEHAUKYJISIPHBIC K TJTIOCKOCTH, P U3HAK
Nep NEHIMKYISPHOCTH P IMOU M TUIOCKOCTH, TEOPEMA O TP IMOU Mep NEHIUKYIISIPHOM
m1ockoctd. OpTOroHanbHOE MpoOeKTUpoBaHue. l[leprneHauKyJssp M HAKIOHHBIE:
PaCCTOSTHUE OT TOYKH J10 TUIOCKOCTH, PaCCTOSTHHAE OT IP IMOM J10 IUTOCKOCTH, TP O KLU
burypel Ha  IUIOCKOCTb.  llepNeHAMKYNSPHOCTh  IUIOCKOCTEH:  MpU3HAK
[ep NEHIMKY ISP HOCTH JBYX IUIOCKOCTENW. TeopeMa o Tpex nepneHauKyaspax.

YTriel B NPOCTPAHCTBE: YroJl MEXKAY MPSAMOM U IUIOCKOCTBIO, JABYI'PAHHBIA YTOI,
JIMHEWHBIN yroJ IBYI'PAaHHOIO yria. TpexrpaHHblii U MHOTOTpaHHbIe yTiibl. CBOMCTBA
IUIOCKUX YTJIOB MHOTOrpaHHOro yria. CBOWCTBa IUIOCKMX M JABYI'PAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB U CHHYCOB JUISI TP EXTPAHHOIO yIJIa.

MHOroOrpaHHUKH

Buabl MHOTOTpaHHHUKOB, pa3BEpTKa MHOrOrpanHuka. lIpusma: n-yronpHas mpusma,
npsiMasi ¥ HakJIOHHAas TPU3MbI, OOKOBass W TOJHAS TMOBEPXHOCTh P 3MBL
[Tap amutenenunen, mp AMOYTOJbHBIA Map aJUICNICUIEN U €ro cBoucTBa. Kpartuanmme
Iy TH Ha TTOBEP XHOCTH MHOTOTpaHHuKa. Teopema Didsnepa. [IpoctpaHcTBEeHHas Teopema
[Mudaropa. [lupamuaa: n-yroapHas nup aMuja, Mp aBUIbHAS U yCEUECHHASI TP AMHUIIBL.
CaoiictBa pebep M OOKOBBIX TIpaHell mNpaBWwiIbHOM mnHUpaMuibl. I[lpaBuibHBIC
MHOTOTPaHHUKH: TpaBWJbHAasi NpU3Ma W IMpaBWIbHAS NUPaMUIA, NP aABUIbHAS
Tp eyroJibHas MUp aMuia U p aBUIIBHBIN TETp a’ap, KyO. [IpencraBienue o mp aBUIbHBIX
MHOTOTpaHHUKaX: OKTa’Ap, NOAEKa3Ip U UKOCAIP.

Briuncienue »1eMEeHTOB MHOTOTPaHHMKOB: peOpa, nuaroHanu, yriael. [lmommamms
OOKOBOI MOBEP XHOCTH U MOJTHOM MOBEP XHOCTH MP IMOH P U3MBI, ITOIIA b OCHOBAHMA,
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TeopeMa 0 OOKOBOI MOBEP XHOCTH NP AMOM Tip u3MHIL. [11momans 60KoBOM MOBEP XHOCTH
Y TMOBEP XHOCTH P ABWJIbHOW IMAP aMUJIBI, TEOPEMA O TUIOIIAA YCEUEHHOM AP AMU/IBL.
CummMmerpusi B MPOCTPAHCTBE.  DJIEMEHTbl  CUMMETPUU NP ABUJIbHBIX
MHOTOrpaHHUKOB. CuMMeTpusi B MNPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpPUS

napajuieyienunea, CUMMETPpUS MPaBWIbHBIX MPU3M, CHUMMETPHUS IpPaBUIbHOU
TP aMH/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JAJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJIJIMHEAPHBIC, COHAIPABJIICHHBIE M IIPOTUBOIIOJIOXKHO HAIIP ABJICHHBIC
BEKTOpBI. PaBeHCTBO BEKTOPOB. J[EWCTBUSA C BEKTOpAMU: CIIOKEHUE WM BBIYUTAHUC
BEKTOP OB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHUE BEKTOpa Ha uuciio. CBoiictea
CJI0>KEHHSI BEKTOP OB. CBOICTBA yMHOXKEHUS BEKTOPa HA YnCi0. [ ToHsATHE KOMIUTaHApHBIE
BEKTOpHI. IIpu3Hak KoMmIulaHapHOCTU Tpex BekTopoB. lIpaBwio mapamrenenunena.
Teopema 0 pas3iioKeHUH BEKTOPATIO TP €EM HEKOMILTAHAPHBIM BeKTOpam. [ IpsiMoyronbHas
cucreMa KoopAauHaT B mnpocrpadcrBe. KoopauHarel BekTtopa. CBSI3b  MEXIy
KOOp IMHATaMU BEKTOPA U KOOP AMHATAMU TOYEK. YTOJ MeXAy BeKTopamu. CKalsipHOe
IIp OU3BEIECHUE BEKTOP OB.

11 KJIACC

Tesa Bpamenus

[loHaTusa: UMIUHAPUYECKAsT MOBEPXHOCTh, KOHMYECKAs! MOBEPXHOCTh, cepuueckas
MMOBEPXHOCTh, OOpa3ylolue MOBEpXHOCTeH. Tema BpalieHus: HWINHAP, KOHYC,
YCEUEeHHBIH KOHYyC, cdepa, map. B3zaumHoe pacrnosioxkenne chepbl U IUIOCKOCTH,
KacaTellbHasi INIOCKOCTh K cpep €. 300paenue Ten Bp allleHus Ha IT0CKOCTH. Pa3BepTia
UIMHApa U KoHyca. CuMMmerpus cepsl u mapa.

O6beM. OcHOBHBIE CBOMCTBA 00BeMOB Teld. Teopema 00 oOBEMEe TP SIMOYTOIHLHOTO
napajsuienienurnena u cuenacrsusd u3 Hee. OO0ObeM MPSIMOW U HAKIOHHOM TP H3MBI,
HWINMHAP A, MUpaMUJIbl U KoHyca. OObeM I1apa U 1apoBOT0 CErMEHTA.
KombOuHanuu Ten BpallleHuss 1 MHOTOTpaHHUKOB. [[pu3Ma, BIMcaHHas B LWJIMHID,
onucaHHas okoJio muinHapa. [lepeceuenne chep bl v mapa c mockoctero. Kacanue mapa
U cep bl mI0cKoCThI0. [ToHATHE MHOTOTp aHHUKA, OMTUCAHHOTO OKOJIO Cep b, chepbl,
BIUCAHHOW B MHOTOI'PaHHUK WJIU TEJIO Bp AlLlEHUSI.

[1nomanp NOBEPXHOCTH NMWIIMHAPA, KOHYCa, Iioaiab chepbl u ee yacteil. [logobue B
npocrpaHncTBe. OTHOILIEHHE 00BEMOB, IIONIAJEH MOBEPXHOCTEN MOJOOHBIX (Uryp.
[IpeoOpa3oBanue mogoOusi, romoTerusa. PemieHne 3agay  Ha  [JIOCKOCTH
C UCIIOJIb30BAHUEM CTEP ECOMETP NUECKUX METOJIOB.

[ToctpoeHne ceueHuid MHOTOTPAHHUKOB W Tel BpAallEHUSA: CCUCHHS UWJIUHIpPA
(mapaswienbHO U Hep NEHAUKYJISIPHO OCH), CEYEHUs KOHYca (TMap ajyIeIbHOE OCHOBAHUIO
Y IIP OXO/JIIIIEE YEP €3 BEPILUUHY), CEUEHUS 11apa, METOIbI IOCTPOEHUS CEUEHUI: METOA
CJIEI0OB, METOJ BHY TP EHHET'O P OEKTUPOBAHUS, METO/I IIEP €HOCA CEKYIIEH TIOCKOCTH.
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BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpocrtpaHctBe. Onepanuu HaJ BEKTOpamMu. BEKTOpHOE yMHOKEHHE
BEKTOp OB. CBOWCTBA BEKTOPHOTO YMHOK€EHUsA. [IpssMoyronbHas cucreMa KOOp AUHAT
B IipoctpancTee. Koopannatel Bekropa. Paznoxenne Bektopano 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ IIPU P ECIICHUU T€OMETP NUECKUX 3a1a4.

/[BU2KEHUSs1 B IPOCTPAHCTBE

JIBmwxkenus mpoctpancTBa. OToOpaxeHus. JIBmwkennus u paBeHCTBO ¢uryp. OOmme
CBOWCTBA JBWXXEHUW. BUIbl IBWKEHWN: NApaJUICIIbHBIA IIEPEHOC, LIEHTP aJIbHAs
CUMMETpPHS, 3€pKajibHas CUMMETPHs, MOBOPOT BOKpYTr mpsaMoi. [IpeoOpazoBanus
nono6us. [Ipsimas u chepa Diinepa.

HPEJMETHBIE PE3YJIbTATbBI

K xonny 10 kiacca oOyyarouiuiicss Hay4YHuTCs:
CBOOO/IHO ONEPHUPOBATH OCHOBHBIMU MOHSATUSMU CTEP EOMETPHUHU NPU PEIICHUN 3aj]ad
Y IIP OBEJICHUM MAaTEMATUYECKUX P acCykKICHU;

IIPp UMCHATDH AKCUOMBI CTCPpCOMCTPHHU K CICACTBHUA W3 HHUX IIpH PCHICHUA
reoOMCTPp MICCKHUX 3aaq;
Knaccn(lmunp OBaThb B3aMMHOC PpPAacCIIOJIOKCHUC IIPSAMBIX B  IIPOCTPAHCTBC,

TJIOCKOCTEN B MPOCTPAHCTBE, P AMBIX U IJIOCKOCTEHM B TP OCTP AHCTBE;
CBOOOJHO ONEpUPOBATh MOHATUSMH, CBSI3AHHBIMU C YIJaMH B IPOCTPAHCTBE:
MEXIY NPSMBIMU B P OCTPAHCTBE, MEXY MPSAMOU U MIIOCKOCTHIO;

cBOOOTHO OTIEPUPOBATH NOHATUSIMHU, CBA3aHHBIMU C MHOTOTp aHHUKAMHU;
cBOOOJTHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MpuU3Ma, MUpaMUia,
NP AMOYTOJIbHBIN Map ajuiesenunes, Kyo);

KJTaCCHU(HUITUP OBATh MHOTOT'P aHHUKH, BEIOUPasi OCHOBAHUS JJIs1 KiTacCU(UKAIINN;

CBOOO/IHO ONMEPHUPOBATH MOHATHUSIMU, CBA3aHHBIMU C CEYEHHUEM MHOTOTPaHHUKOB
MIOCKOCTHIO;
BBITIOJTHSTh APAIIIETBHOE, LICHTP AJTbHOE U OP TOTOHAJILHOE TP OEKTUPOBAHUE (PUTYD HA
IJIOCKOCTb, BBITIOJIHATH N300pakeHusl (puryp Ha mIOCKOCTH;
CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB Pa3JIMYHBIMA METOIaMH, BBITIOIHSATh (BBIHOCHBIE)
TUTOCKHUE YEP TEXKHU U3 P UCYHKOB IPOCTHIX 0ObEMHBIX (PUTYp: BUJT CBEPXY, COOKY, CHU3Y;
BBIYMCIIATh IUIOINAAM TOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma, IUPaAMUNA),
reOMEeTp MYECKUX TeJl C IIp UMEHEeHUueM (popMyI;
CBOOOJHO OMEpPUPOBATH MOHATUSIMHU: CUMMETPHsS B MPOCTPAHCTBE, LEHTP, OChb U
MJIOCKOCTh CUMMETP MM, IIGHTP, OCh U ITIOCKOCTh CUMMETP UK (PUTYPBI;
CBOOO/IHO OTIEp MPOBATh MOHATUSIMHU, COOTBETCTBYIOILIMMHU BEKTOPaM U KOOpIMHATaM B
P OCTP AHCTBE;

BBIIIOJIHATH JEUCTBUS HAJ BEKTOP aAMU;
pelaTh 3aJa4y Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIIEHWH W HAXOXKJICHHE
F€OMETPUYECKUX BEJIWYMH, TMPUMEHSAS U3BECTHbIE METOJbl MPH  PELIECHUA
MaTeMaTUYECKUX 3aJay MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOKHOCTH;
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IIP UMEHSATBH TP OCTEHUIIIUE P OTPAMMHBIE CP €CTBA U AJIEKTP OHHO - KOMMY HUKAIIUOHHBIE
CUCTEMBI [P PEIICHUH CTEP EOMETP NUECKUX 3a/1ay;

W3BJICKATh, np eoOpa3oBbIBATH " VHTEP [P ETUPOBATh UH(OP MaIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPpUYECKUX (UTrypax, MPEACTaBICHHYI0 Ha YepTekKax
pPUCYHKaX;

TP UMEHSATH IMOJTy YEHHBIE 3HAHUS HA TIP AKTUKE: CPp aBHUBATh U AHAJIM3UPOBATH P CAIIbHBIE
CUTyalud, IPUMEHATh W3yYEHHbIE NOHATHA B MPOLECCE TMOUCKA P EIIEHHs
MaTeMaTU4ecKu chopMyIUpOBaHHOM P 00JIEMbI, MOJEIUPOBATH P €abHbIE CUTY AlIUN
Ha $S3bIKE TE€OMETPUHU, HCCIEAOBATH IOCTPOECHHBIE MOJEINW C MCHOJIb30BaHUEM
r€OMETP MUECKUX ITOHITHI U TEOP €M, arlnapara ajareOpbl, pelaTh IpaKTHUECKUE 3a1a4H,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETP NUECKUX BEIUYMH;

MMETb TP €1CTaBJIEHNUs 00 OCHOBHBIX ATallaX pa3BUTHsI TEOMETPUH KaK COCTABHOM YacTu
dbyHIamMeHTa pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiacca o0y4yaroniuiicss HAy4YUTCS
CBOOO/THO OTIEPUPOBAThH MOHITUIMU, CBSI3aHHBIMU C LIMJIUHIP MUECKOM, KOHUYECKOU U
cepnIecKoil MOBEP XHOCTSIMHU, OOBSICHATH CIIOCOOBI MOy YSHHUS;
OTNIEpUPOBaTh MOHATUAMU, CBA3aHHBIMU C TEJIAMH BpAILEHUS: LIUJIUHIP OM, KOHYCOM,
cdepoii u mapowm;
pacno3HaBaTh Teja BpallleHus (UWIMHApP, KOHYC, cepa WM map) U OOBACHATH
CHOCOObI IOJIYU€HHUs TE Bp all|CHUS;

KJIaCCU(PUIIMP OBATh B3aMMHOE PAaCIOI0KEeHUE Cep bl U TUIOCKOCTH;
BBIYHMCIISATh BEIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB M TeN BpalleHUs, 0OBEMBI U
IUIOIIa M [TOBEP XHOCTE MHOTOTPAHHUKOB U TeJl BpAallEHUs, TEOMETP UUECKUX TEI C
p UMeHEHUuEM HOpMYIT;
CBOOO/THO OTIEp UPOBATh MOHATUAMHU, CBA3aHHBIMU C KOMOMHAIIUSIMU TN BpallleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c(hepy U OMUCAHHBINA OKOJIO chephl,
cdepa, BIMCaHHAS B MHOTOT'PaHHUK WJIU TE€JIO BpalllEHUS;
BBIYUCIISITE COOTHOIICHHS MEXAY IUIOIAAsIMU TOBEP XHOCTEN U 00beMaMU 1010 0HBIX
Tel;
n300paxarb u3yyaemble (DUTYpPBHI, BBIIOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEXHU U3
PUCYHKOB TP OCTBIX 00BEMHBIX (PUT'Yp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTD CEYECHUS TeN

Bp alllCHUS;

W3BJIEKATh, MHTEP ITP ETUPOBATh 151 peoOpa3oBbIBATH uHGOP MALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTaBICHHYI0O Ha YepTekax
pUCYHKAX;

CBOOO/IHO OTIEPUPOBATH MOHATUEM BEKTOP B [P OCTPAHCTBE;

BBITIOJIHSTH OIEpalliy HAaJ BEKTOP aMU;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAP TOBOM CHCTEME KOOP AUHAT;
pelmars TE€OMETPUYECKHE 3aJauyd Ha BBIYMCICHUE YTJIOB MEXAY HIPSIMBIMU U
IUIOCKOCTSAAMH, BBIYMCIEHUE PACCTOSSHUA OT TOYKM JO IUIOCKOCTH, B IIEJIOM, HA
TP UMEHEHUE BEKTOP HO-KOOP AMHATHOTO METO1A IPU P ELICHUU;
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CBOOO/THO OTIEPUPOBATH MOHITHSIMH, CBI3aHHBIMHU C IBIYKEHUEM B TP OCTPAHCTBE, 3HATH
CBOICTBa JBMKCHMI;
BBITIOJTHATh M300paKCHUsI MHOTOTPAHHUKOM M TENl BpAIeHUS MPU Map aJLITHHOM
Mep €HOCe, LIEHTP aJIbHOM CUMMETP MU, 3€p KAJIbHOW CUMMETP UM, TP U TOBOP OTE BOKPYT
Ip IMOM, TIp €00p a30BaHUS OT00US;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB U TEJT BP AIICHUS: CEUCHUS IIMITUH/P a (TTapaJuIeIbHO
Y MIep IEHAUKYJISIPHO OCH), CEUCHUS KOHYca (TIap aJuIeIbHOE OCHOBAHHIO U TP OX OIS
4yepe3 BEpIIUHY ), CEYCHUS 11apa;
WCMOJIb30BaTh METOJIBI MOCTPOCHUS CEUEHUIH: METOJ CJIEAO0B, METOJ BHYTp CHHETO
P OEKTUP OBAHMSI, METO/T TIEP €HOCA CEKYIIEH MITOCKOCTH;

JIOKa3bIBaTh T€OMETP MUECKUE YTBEP KIACHUS;
MPUMEHSATh TEOMETpHUYECKHUE (AKThl I PEIICHUS CTepeoMETPHUECKUX 3ajad,
TP €ATI0JIAralOIIMX HECKOJIBKO IIAroB PEIIeHUs, €CIU YCIOBUS TP UMEHEHUS 3a/1aHbl
B SIBHOW M HESIBHOU (op M€;
pemaTth 3ajJa4d Ha JOKAa3aTEIhCTBO MAaTEMAaTHUYECKHMX OTHOIICHWW W HaXOXXJICHHES
reOMETP UYECKUX BEITUYUH;
[P UMEHSTh IP OTPAMMHBbIE CP €/ICTBA U AJIEKTP OHHO -KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU
pEIICHUH CTep EOMETP UUECKUX 3a/1ay;
MPUMEHSTh TMOJYYECHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh, AHAJIU3UPOBATH U
OIIEHUBATH P €aJIbHbIC CUTYalIUU, P UMEHATh U3YUYCHHBIC OHSITHUS, TEOP EMbI, CBOMCTBA
B TMpoIlecce TMOUCKA PEIICHUS MaTeMaTH4ecKd CQOopMyTUpOBAHHOUN TP 0OJIEMBI,
MO/IETIUP OBaTh P €AIbHBIE CUTYAI[MU HA SI3bIKE T€OMETP MU, UCCIEA0BATH MOCTP OCHHBIC
MOJIEITN C WCIIOJIb30BaHNEM IeOMETP MIECKUX TTOHSATHI U TEOpEM, arnaparta ajaredpsl,
pelaTh nNp akTHYeCKUe 3a/1a4u, CBSI3aHHbBIE C HAX0XKJIEHUEM I'€OMETP UYECKUX BEJIMUMH;
MMETH TP €JICTaBIECHUSI 00 OCHOBHBIX ATallax pa3BUTUS T€OMETPUU KaK COCTABHOM YacTu
(dbyHIamMeHTa pa3BUTUSI TEXHOJIOTHIA.
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10 KJIACC
Ha3Banue Konnuectso OCHOBHBIE BU/JIBI JEATEIIHOCTH
OcHOBHOE coaep KaHUE
paszena (TemMbl) Kypca 4acoB yyalnmxcs
BBenenue B crepeoMeTputo 23 OcHOBHBIE TP OCTPAHCTBEHHBIC Onpenensite TIOCKOCTh Kak QUrypy,

burypsi.
[ToHsATHA cTEp €OMETPUU: TOUKA,

npsiMas, MI0CKOCTb, P OCTP aHCTBO.
OcHoBHBIE ITpaBUiIa U300p aKEHUS

Ha P UCYHKE IJIOCKOCTH, apaJuIeIbHBIX
psSIMBIX (OTPE3KOB), CEp EANHBI
OTpe3Ka.

[ToHATHA: IEp ECEKAIOLIHUECS TTOCKOCTH,
ep €CEKAIOIIUECS TP sIMast U TUIOCKOCTb;
MOJIYTIP OCTP @HCTBO.

MHororpaHHUKH, U300p a)KEHUE

[P OCTEUIINX TP OCTP AHCTBEHHBIX
buryp, HECyIIECTBYIOIINX 0OHEKTOB.
AKCHOMBI CTEpEOMETPUHU U TIep BbIE
CIIEACTBUS U3 HUX.

Cnoco0rbI 3a1aHus P AIMBIX

Y IJIOCKOCTEN B IP OCTP AHCTBE.
O603HaueHus NP IMBIX U TOCKOCTEH.
Ceuenus. M3006paxkenue ceueHuit

B KOTOP OM BBIMOJTHSIETCA TUIAHUMETPHUSL.
Jlenate mp ocTerIne JIOTUYECKUE
BBIBOJIbI U3 AKCHOMATHUKHU TUIOCKOCTH.
[IpuBOIUTH TP UMEPBI P €ATBHBIX
00BEKTOB, UJI€alIU3alUEN KOTOP bIX
SABJISFOTCS. aKCUOMBI T€OMETP UH.
N3yuath, Op UMEHATH NP UHIUIIBI
MOCTP OCHUSI CCUCHUI.

Hcnons30BaTh 171 NOCTP OCHUSA
CEUCHMI METOJI CIE€A0B, METO/I

BHYTP €HHETO TP OEKTUP OBAHUS, METO]I
IIEP EHOCA CEKYILEU TUIOCKOCTH.
PemaTe crep eomerpruyeckue 3a1aqu:
Ha OMp EJECIEHUE BUA CEUCHHUS

Y HaXOKJICHHE €ro IUIOIIAIH.
AKTyanu3upoBaTh (GaKThl U METOIbI
IJIAHUMETP UM, P EJICBAHTHBIEC TEME,

TP OBOJIUThH AHAJIOTHUHU.

Hcnonp30BaTh NpU p CLICHUH 33424
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UpaMubl, KyOa U MPpU3MbL, KOTOPbIE | CIEQyIOLINE IUITAHUMETPUUECKUE PaKThI
IpOXOJAT uepe3 ux peopa. Y METOJBI:
N300paxxenue nep ecedeHust Teopemsl Daneca
ITOJIYYEHHBIX IIIIOCKOCTEN. Y O IP ONIOP HMOHAJIBHBIX OTP €3KaX.
PackpanmBaHre NOCTPOEHHBIX CEUEHUI | AJNTOpUTM AENIEHUs OTpE3Ka
pPa3HBIMU LIBETAMU. Ha 7 paBHbIX yacten. Teopema
Meron ciienoB ISt MOCTP OCHUS Menenas.
ceueHuil. CBoiiCTBa nep eceueHUi PaBHOOEApEHHBIN TPEYTONBHUK.
IpsAMBIX U IUT0cKocTer. [locTpoenne PaBHOCTOpOHHMY Tp €yTOJILHHUK.
CCUCHHI B TTHpaMHJIe, KyOe 1o TpeM [1p AMOYTOJTbHBIN TP €YTOJIbHUK.
ToukaM Ha peodpax. Co3naHue CBOWCTBO CcpemaHEN JIMHUU
BBIHOCHBIX Y€ TEXKEU 1 3aIIUCH 111ar0B TPEYTOJbHUKA.
IIOCTP OCHHSI. CBOMCTBO OMCCEKTPHUCHI yTIIa
IToBTOp €HME IIITAHUMETP UM. TP €yTrOJIbHUKA.
Teopema o mponoOp HMOHATBHBIX CBONCTBO MeIMAaH TP E€yrOJbHUKA.
otpe3kax. [lonoOue TpeyronbHUKOB. [Ipu3naku no1o00us Tp €yroJIbHUKOB.
Teopema Menenas. Pacyerst [Toy4daTth mp eCTaBICHUS
B CEUEHUSAX HA BBIHOCHBIX UEPTEKAX. 00 OCHOBHBIX 3Tanax pa3BUTHUS
Hcropus pa3BuTHs IJITAaHUMETP MU Tr€OMETP UM KaK COCTABHOM 4aCTH
U CTEP EOMETP UH (dyHIaMeHTa pa3BUTHS TEXHOJIOTUN

B3anMHOe€ pacnionoxxeHnue 6 B3anMHOe€ pacronokeHue mp iMbIX Knaccuduimp oBaTs B3aMHOE

P SIMBIX B NP OCTPaHCTBE B ITp OCTp aHCTBE. CKpeIMBarOIInecs PacIIOJIOKEHUE TP AMBIX
npsaMble. [Ipu3Haku ckp emuBaromuxcs | B P OCTPaHCTBE, WILTIOCTPUP Y4
P SIMBIX. PHUCYHKaMU U TP UBOJISI TIP UMEP bl
[TapannensHbIe TP IMBIE U3 P ECAIBbHOU KU3HU.
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B IIpocTpaHcTBe. Teopema

O CyLIECTBOBAHNH U €JUHCTBEHHOCTH
P AIMOW Map alaeNbHON TaHHOU

IIP IMOM, ITP OXOASILEN Yep €3 TOUKY

P OCTPAHCTBA U HE JIEKAIEH

Ha JAHHOU Mp AMOM.

Jlemma 0 mep eceueHny nap aJuieNnbHbIX
P IMBIX INIOCKOCTHIO. [lapaiienbHOCT
Tpex MpsAMBIX. Teopema o Tpex

nap aJuIeNIbHBIX TP SIMBIX.

Teopema 0 CKp eIMBAIOIINXCA TP IMBIX.
[TapaienbHOE Op OEKTUP OBAHHUE.
OCHOBHBIE CBOMCTBA Map AJUIETBHOTO
np oektup oBanus. M300pakenue
pa3HbIX QUryp B mapasienbHON

IIP OCKLINU.

LlenTpanbHas Op OEKIus.

YT0JI ¢ COHanp aBJIIEHHBIMU CTOP OHAMH.
Yron Mexay np sIMbIMU.

3aga4yn Ha 10Ka3aTEILCTBO

Y UCCIIEIOBAHKE, CBSI3AHHbIC

C pacCroJIOKEHUEM NP AMBIX

B [P OCTP AHCTBE

JloKa3bIBaTh TEOp EMY

0 CyILECTBOBAHNUHU U €IMHCTBEHHOCTH
nap aJUIEIbHOM TP IMOH, IIP OXOIAILIEH
yepe3 TOYKY IP OCTPaHCTBA

Y HE JIeKalled Ha 1P yrou npsaMou;
JIEMMY O MEp eCEYEHUU TUIOCKOCTH
JBYMsI [1ap aJIJIEIbHBIMU TP AIMBIMU;
TEOpPEMY O TpeX Iap aJUIeIbHBIX

P SIMBIX.

Jloka3pIBaTh Ip U3HAK

CKp EILIUBAIOLIUXCS IIPSMBIX, TEOPEMY

O CKp CIIMBAIOLINAXCS TP AMBIX.
Jloka3pIBaTh TEOpEMY O PABEHCTBE
YIJI0B C COHAIIPABJICHHBIMU CTOPOHAMM.
OOBACHATH, UTO HA3BIBACTCS
napajieIbHBIM U LIEHTP AJIbHBIM

IIP OEKTUP OBAHHEM U KaK BBIITIOJIHSAETCS
P OEKTHP OBAHUE (PUTYP HA TIOCKOCTb.
Jloka3pIBaTh CBOMCTBA Map aJIEIBHOTO
IIP OEKTUP OBAHHS.

N300paxaTs B mapaaienbHOU

IIP OEKLIUH P a3HbIE TE€OMETP NUECKHUE
bUrypHI.

Pemats crepeoMerpnueckue 3agaun
Ha J0Ka3aTeIbCTBO U UCCIIE0BAHUE,
CBSI3aHHBIE C P aCIOJIOKEHUEM TP IMBIX
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B [P OCTP aHCTBE.
[TpoBOIUTE TOKA3aTEIBHBIE

paccy kJIeHus MPU p EHICHUU

F€OMETP MUECKHX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PAaCHOJIOKEHUEM

P SIMBIX B IIP OCTP AHCTBE.
CpaBHUBaTh, aHATU3UPOBATH

Y OLICHUBATh yTBEP )KACHUS C LIETIBIO
BBISIBIICHUS JIOTUYECKU KOP PEKTHBIX

Y HEKOP P EKTHBIX PacCy KICHUM.
MonenupoBaTh peabHbIE CUTY alluH,
CBSI3aHHBIE CO B3aUMHBIM
PacnoJIOKEHUEM TP AIMBIX

B [P OCTPAHCTBE, HA SI3BIKE TEOMETP UH.
HccnenoBaTh NOCTP OEHHBIE MOJEIHT

C UCMOJIb30BAaHUEM I'€OMETP UYECKUX
NOHATUH U TEOPEM, allaparta ajaredpsl,
1P OBBIX PECYPCOB.

[TomyuaTs nip excraBieHue

0 LICHTP AJIbHOM MPOEKTUP OBAHUU

1 00 ucTopuu paboT Mo TeOpUn

TIEP CIIEKTHUBBI
[Tap ayIenbHOCTH NP SIMBIX 8 [ToHsTHSA: TapauIENbHOCTD P AIMOU Knaccudummposats B3auMHOE
Y IJIOCKOCTEN Y IJIOCKOCTH B TIP OCTP AHCTBE. PacIoI0KEHHE PSIMOM U IIIOCKOCTH
B IIP OCTP AHCTBE [Ipu3HaK map anienbHOCTH Ip AMOM B IIp OCTP aHCTBE, P UBOA
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u miockoctu. CBoOMCTBa

nap aJuIeIbHOCTHU MIPSIMOM U TJTOCKOCTH.
['eomeTpuueckue 3anaun

Ha BBIYHCIICHHEC U JOKA3aTeIbCTBO,
CBSI3aHHBIE C MAP aJIEITBHOCTHIO

P IMBIX U TTIOCKOCTEN B P OCTP AHCTBE.

ITocTpoenue ceueHust, np OXOASAIIETO
4yepe3 JaHHYIO NPSIMYIO Ha 4EPTEXKE U
Map anjaeaIbHOTO AP YrOu Mp IMOM.
Pacuer otHomenu. [lapamienbHas
IIP OCKLMS, P UMEHEHNE

JIJ1s1 TIOCTP OCHUSI CEUCHMI KyOa

Y TIap aJlIeIIeNuIea.

CBoiicTBa nmap ajuiesenunena u np u3Msl.

[TapamnensHbie iockoctu. [Ipuznakn
Map aIeIbHOCTH ABYX IIOCKOCTEM.
Teopema 0 map anaenbHOCTH

Y €IMHCTBEHHOCTH ITOCKOCTH,

P OXOJAIIEH YEP €3 TOUKY,

HE NP MHAJJISKANYIO TaHHOU
IJIOCKOCTH U CIIEJICTBUS U3 HEE.
CBoiicTBa map ajuieNbHbIX IJI0CKOCTEH:
0 Tap ANIETBHOCTH TP AIMBIX

Mep ECEUCHUS P U MEP €CEUCHUN IBYX
rap aJuleNbHBIX TUIOCKOCTEN TP €THEM;
00 oTpe3kax mapasieabHbIX MPIMbIX,

COOTBETCTBYIOILIHE TP UMEPBI
U3 peajJbHOU KU3HH.

@opMyJIUp OBATH OIP EETECHUE

nap aJIEAbHBIX NP IMOU U IIIOCKOCTH.
Jloka3bIBaTh NMp U3HAK

0 IIap aJUIETIBHOCTH P IMOU

1 IIJIOCKOCTH; CBOMCTBA

nap aJIeAbHOCTH IP IMOU U TIJIOCKOCTH.
Pemate crepeomerpudeckue 3a1auu
BBIUMCIIEHUS U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MAP AJUIEIIbHOCTBIO
IIPSIMBIX M IUIOCKOCTEN B IIP OCTP AHCTBE.
Pemate npaktuueckue 3anaun

Ha IIOCTP OCHUE CEYEHNH Ha Yep TeXax
TETpasapa U nap ajuieienuIena.
Pemrate crep eomeTp nueckue 3a1aum,
CBA3aHHBIE C OCTP OCHUEM CEUECHHI
IIOCKOCTBIO.

[Ip OBOOUTH JTIOTUUECKHA KOPP EKTHBIE
JIOKA3aTENbHBIE PACCYKIECHUS

IIPU P EIIEHUH TEOMETP MUECKUX 3a]1a4
CBA3AaHHBIX C MapajieIbHOCThIO
IIJIOCKOCTEMN.

CpaBHUBATh U aHAJIIU3HUP OBATH
peanbHbIE CUTYallNH, CBSI3aHHbIE

C MapaJuIEIbHOCTBIO NP AMOU
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3aKJII0OYEHHBIX MEXKY Map aJuleTIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUCHUU IIp sIMOM
C ABYMS IIap JUIETbHBIMU TTOCKOCTSIMU

Y IUIOCKOCTH B IIP OCTP aHCTBE;
MOJIEIIMP OBATh P €AJIbHBIC CUTYyALINH,
CBA3aHHBIE C MapajjIeIbHOCTHIO

P IMOU U INTOCKOCTH B IIP OCTP AHCTBE,
Ha SI3BbIKE TEOMETP U1

[lep neHAUKYISIPHOCTH
IIP IMBIX U IIJIOCKOCTEN
B [P OCTP aHCTBE

25

[ToBTOpenue: Teopema [Tudaropa

Ha TUIOCKOCTH, TP UTOHOMETP U

P IMOYTOJILHOTO TP €yTOJIbHUKA.
CaoiicTtBa Ky0a U MpAIMOYT'OJIbHOTO
nap ajuienenunena. Berauciaenue nivH
OTPE3KOB B KyO€ M MP AIMOYTOJTLHOM
rap ajajaeenunese.

[Iep neH UKy JISIPHOCTD NP SIMOM

v mwiockoctu. [Ipusnak

1ep NeHIUKY ISPHOCTH TP IMOM

1 Iockoctu. Teopema o
CYILIECTBOBAHUM U €IMHCTBEHHOCTH
P IMOM, NP OXOSIIEN Yep €3 TOUKY
P OCTPAHCTBA U MIEp EHUKY JISIP HOI
K ruiockoct. Ilmockoctn

Y Mep NEHAUKYJISIPHBIE UM TP sSiMast

B MHOTOI'p aHHUKAX.
[TepneHAUKYJISIp U HAKIIOHHASL.
[TocTpoeHue nep neHIuKyIsipa

Y3 TOYKU HA TP IMYIO.

Teopema o0 Tpex nepneHIuKyIspax

AKTyanu3upoBaTth (PaKThl U METOBI
IUTAHUMETP MU, P EJIICBAHTHBIE TEME,
IIPOBOJWTH AHAJIOTHH.
®opMyIMPOBATE OTIPENETICHUS:

nep NEHAUKY ISP HbIX TP IMBIX

B IIP OCTP @HCTBE; OIIP €/I€JICHUE TP IMOH,
IIEP IEHIUKYJISIP HOM K TUIOCKOCTH.
JloKka3bIBaTh: IEMMY

0 NIEPEHIUKYISAPHOCTH ABYX

nap aJUIeNIbHBIX NP AMBIX K TP €Thel

P SIMOIA; TEOPEMBI O CBA3H MEXITY
nap aJUIEIbHOCTBIO MP AIMBIX U UX

Nep MeHIUKYISPHOCTHIO K TIIIOCKOCTH.
JIoKa3bIBaTh: TEOP EMY, BEIPAKAOLIYIO
NPU3HAK Mep NEHAUKYIISIP HOCTU

P AMOU Y TUIOCKOCTH; TEOP EMY

O CYIIECTBOBAHUM U €IUHCTBEHHOCTH
P AMOM, TP OXOASAIIEH Yep €3 TaHHYIO
TOYKY Y NP MICHIUKYJISAP HOM K JTAHHOU
IIOCKOCTH.

N300paxxaTh B3aUMHO
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(mpsiMast 1 0OpaTHAs).

Yroa MexXny CKp eIIMBAOIIUMHUCS

np iMbIMHU. [IoKCK niep MeHMKY ST HBIX
P SIMBIX C TOMOIIIBIO

NP NEHAUKY ISP HBIX TUIOCKOCTEN
OpTOTrOHaNBHOE NP OEKTUP OBAHUE.
[TocTtp oenue ceuennii Kyoa, mpuU3Msl,
TP ABUJIBHOM AP aMUIbI C TIOMOIIIBIO
OPTOTOHAJILHOW NP OCKIUH.
CuMMeTpHs B P OCTPAHCTBE
OTHOCHUTEINIBHO IUIOCKOCTH. [limockocTn
CUMMETP U B MHOTOTP AHHHUKAX.
[Ipu3HaK nep neHauKyIsip HOCTU

P IMOM U IUTOCKOCTHU KAK CJIEICTBHE
cummMmerpuu. [IpaBunbHbie

MHOT'OT'P aHHUKH

Pacuer paccrosHuid OT TOUKH

110 T10CKOCTH. CrIOCOOBI OITy CTHTD
1ep NeHIUKY ISP bl: CAMMETP Usl, CJIBUT
TOYKH MO Map aJUICTBHOU TP AMOM.
Casur 1o Henap aJuienbHOM Ip SIMOM,
M3MEHEHUE P ACCTOSTHUMN

nep NEHAUKYJIISIPHBIE TP SIMY FO
Y TUTIOCKOCTb.

®opMyJIUp OBATh CBOMCTBO

Nep NEHAMKYJISIPA MO OTHOILICHUIO

K IUTIOCKOCTH.

[Tonmy4yaTh npeacTaBIeHUE O 3HAYCHUH
nep NeHANKYIspa Al IpyTrux odiacten
HayKH ((pU3HUKa, SHEPTETHKA, J1a3epHbIC
TEXHOJIOTUH), B PEATbHOU KU3HU
(TeXHHMKa, OKpyXkKarolasi 00CTAHOBKA).
Jloka3bpIBaTh yTBEP K/ICHMS, CBA3aHHbBIC
C IIP OEKIMEN TP IMOM Ha TUIOCKOCTb,
HEnep NeHIUKYJISAPHY IO K 3TOU IIP SIMOU.
Jloka3pIBaTh TEOpEMY O TpEX

NEep MEHIUKYJISIpax U TEOpEMY
00paTHYIO TEOpEME O TpeX

nep MeHIUKY ISP ax.

[Tony4daTh npenacTaBiIeHUE

00 OpTOrOHATBHOM I OCKTUP OBAHHH.
JIloka3pIBaTh TEOpEMY O IIP OEKIINH
TOYKH Ha TP SIMYIO.

PemaTe crep eomerp nueckue 3a1auy,
CBSA3aHHBIE C TIEP MEHTUKY ISPHOCTHIO

P AMOU M THIOCKOCTH.

PenraTte npukiiaiabeie 3a1a4u,
CBA3aHHBIE C HAXOXKIECHUEM
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reOMETP MYECKUX BEIUYUH.

PemaTe crep eomerp nueckue 3a1auy,
CBS3aHHBIE C IP UMEHEHUEM TE€OPEMBI
0 TpeX NepNEeHAUKYIApax,
HAXO0KJICHUEM P aCCTOSTHUI,

IIOCTP OCHUEM IIP OEKIIMM.
CpaBHUBATh U aHAJIU3UP OBATH
YTBEPKACHUS C LENBIO BbISIBIICHUS
JIOTUYECKU KOP P EKTHBIX

Y HEKOP P EKTHBIX P aCCyKICHUN.
AHaIN3upoOBaTh U MOJIETIUP OBAThH

Ha SI3BIKE TEOMETP U P EaIbHbIC
CUTyalllH, CBSI3aHHbIE

C IEP IEHANUKYJISIP HOCTBIO NP AMOM

Y IJIOCKOCTH; UCCIIEN0BATH

IIOCTP OCHHBIE MOJIENH, B TOM YUCIIE
Y C UCIIOJIb30BaHHUEM alnapaTa ajireop bl

YTbl U paccTosiHuA

16

[ToBTOpEHME: YTOJI MEXAY NP AMBIMU
Ha IUIOCKOCTH, TP UTOHOMETP Usl

B IIP OU3BOJIBHOM TP €YTOJIbHUKE,
TEOp eMa KOCHHYCOB.

[ToBTOp €HUE: YTOI MEKIY

CKp CIIMBAOLIMMHUCS TP AIMBIMHU

B IIpOCTpaHCTBE. [ eomeTpuueckue
METO/Ibl BBIYMCIICHHS YTJ1a MEKIY

AKTyanu3upoBaTh (HaKThl U METOIbI
IUIAHUMETP MU, P EJIICBAHTHBIE TEME,

P OBOJIMTH AHAJIOTUH.

D opMyIMPOBATH OIPEJIETIEHNAE
NBYTPAaHHOTO yrIJa.

Jloka3bIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIVHEWHBIX yIJIOB IBYI'PAaHHOIO yIJIa.
Knaccuduiyp oBath AByTpaHHbIE YTk
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NP SIMBIMU B MHOT'OTp @aHHHUKAX.
JIByrpanHslii yroi. CBONCTBO
JIMHENHBIX YTJIOB JBYTPaHHOTO yTJIa.
[lepneHaUKyIp HbIE IIOCKOCTH.
CBolicTBa B3aMMHO TIEP IEHIUKYJISIP HBIX
wiockocred. [pusHak

NP IEHIUKY ISP HOCTH IIOCKOCTEN;
TEO-p eMa O NP AMOU I1EP ECEUEHUS IBY X
IUIOCKOCTEN e MEHAUKY ISP HbIX

TP ETHEN TUIOCKOCTH.

[IpsAMOYTOJIbHBIN IApaJuICICIUIIEN;

KyO; u3Mep eHusl, CBOKCTBA

NP SIMOYTOJIBHOTO Tap ajljIeJIenunesna.
Teopema o0 AuaroHaay np sIMOyTroJIbHOTO
I1ap aJUIEIIETIMIIEAA U CIIEACTBUE U3 HEE.
Ctep eoMeTp MUECKHE U NP UKIATHBIE
3aJ]a4, CBA3aHHbIE CO B3aUMHBIM
PAacCIIOJI0KEHUEM TP AIMBIX U IUIOCKOCTH.
IToBTOp €HME: CKP ELIMBAIOIIUECS

P SIMbIE, TapaJUIEIbHbBIE IUIOCKOCTU

B CTAHJAp THBIX MHOI'OTp aHHHUKAX.
[Tapa mapaJuIeNbHBIX MIOCKOCTEN

Ha CKp CIIMBAOIINXCS NP IMBIX,
pPacCTOSTHHE MEXAY

CKp €LIMBAOLIUMUCS MPSIMBIMU

B [IPOCTBIX CUTYalMsIX.

B 3aBUCUMOCTH OT UX I'PaJlyCHOU MEPHI.
D opMyJIMPOBATH OIP EACITICHUE B3aNMHO
Nep NEHAUKY ISP HBIX TUIOCKOCTEM.
Jloka3pIBaTh TEOpEMY O P U3HAKE

nep MeHIUKY ISP HOCTH JBYX
MJI0CKOCTEM.

DopMyJIHp OBATH CIIEACTBUE

(M3 MpU3HAKa) O MepHNeHAUKYIIPHOCTH
IJIOCKOCTH, KOTOP asl Iep NEHIUKYIISIpHA
P AMOM, TIO KOTOPOM TP ECEKAFOTCS JIBE
IJIOCKOCTH, 3TH TUIOCKOCTSIM.
JloKka3bIBaTh YTBEPAKIACHHUS O €rO0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

Y3 HEE O TMArOHAIAX NP AMOYTOJIbLHOTO
nap aJuieNenuriesa.

Pemrate crep eomeTp mueckue 3aaum,
CBA3aHHBIE C MEPEHAUKYJISIPHOCTb

NP SIMBIX U IJTOCKOCTEN, UCTIOb3Y s
TUTAHUMETP UYECKUe (PaKThl U METOIBI.
[IpoBOAUTH TOTUYECKU KOPPEKTHBIE
JI0OKa3aTeNbHbIC PACCyKICHUS

IIPU p EHIEHUU F'€OMETP NUECKUX 3a/1aY,
CBA3AaHHBIX C NEP EHIUKYJISIP HOCThIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOJEIUP OBATH

HAa SI3bIKE TEOMETP U P eajbHbIC
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OnyckaHue nep neHauKyaspoB,
BBIYHCIICHUE PACCTOSHUM OT TOUYKHU
JI0 TOYKH; TP IMOW; TUIOCKOCTH.
Brraucienue paccTosiHUN MEXIY
CKp CIIMBAOIIMMHUCA TP IMBIMU

C IMTOMOILIBIO NIEP IEHIUKY ISP HOU
IIOCKOCTH.

TpexrpaHHbIN yroJji, Hep aBEHCTBA
JUISL TP €XT'PaHHBIX YIJIOB.
Teopema [Iudaropa, Teop embl
KOCHHYCOB U CUHYCOB

JUI TPEXTPAHHOTO yIJia. DJIIEMEHTHI
cep HIECKOi reoMeTp Uu:
re0JIe3NYECKHE JIMHUM Ha 3eMIIe

CUTyalluH, CBSI3aHHbIC
C NEeP NEHAUKYISIPHOCTHIO NP IMBIX
1 IUIOCKOCTEH.

HccnenoBaTh MOCTPOCHHBIE MO/IETH,
B TOM YHCJI€ U C UCIOJIb30BaHUEM
anrmapara ajreophl.

Pemiate npvikiaiHbIe 3a0a4H,
CBSI3aHHBIE C HAX0XKJICHUEM
reoMETP MUECKUX BETUUYUH

MHororp aHHUKH

Cucrematuzauys 3HaAHUM:
MHOrorpaHHHUK U €r0 AJIEMEHTHI.
IIupamuna. Bunsl nupamun.
[IpaBunbpHas nupamuiaa.
[Ipu3ma. [Ipsimast 1 HAKJIOHHAs
npu3msl. [IpaBuinbpHas npusma.
[IpsaMon nap ajuienenuren,

P SIMOYTOJIbHBIN Nap ajjieNenunes, Kyo.

Brinyknbeie MHOrorpaHHuku. Teopema
Oinepa. [IpaBuiibHbIE
Y MIOJIYTIP AaBUJIBHBIE MHOTOT'P AaHHUKHU

PaGortath ¢ yueOHMKOM: 3a/1aBaTh
BOIIPOCHI, JeNIaTh 3aMEUYaHus,
KOMMEHTap UH.

AHaIu3upoOBaTh pElICHUE 3aJaUH.
PucoBaThb BbIITyKJIble MHOT'OTP aHHUKH
C 3a/IaHHBIMM CBOMCTBAMU;
BOCCTAaHABIIMBATh OOILIUI BUA
BBIITYKJIO'O MHOTOTp aHHHKA IO ABYM
€ro Ip OCKLMSIM.

Jloka3bIBaTh CBOMCTBA BBITYKIOTO
MHOTOT'p aHHUKA.
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PucoBath BBINTyKJIBIE MHOTOT'D aHHUKH

C Pa3HOU SWIEP OBOM Xap aKTEP UCTUKOM;
UCCIIEI0BATh BO3MOYKHOCTH IOy YEHUS
pe3yJibTaTa Ipyu Bap bUp OBAHUM JaHHBIX.
Jloka3pIBaTh CBOMCTBA NP ABWJIBLHBIX
MHOT'OT'D aHHUKOB.

[limanup oBaTh NOCTp OCHKE

IIP ABWJIBHBIX MHOTOTPAHHHUKOB

HA IOBEP XHOCTAX AP YTUX NP ABUIbHBIX
MHOT'OT'P aHHUKOB

BekTopsl B IpOCTp aHCTBE

12

[TonsiTve BEKTOpa Ha MIIOCKOCTH

Y B IIPOCTP AHCTBE.

CymMa 1 pa3HOCTh BEKTOP OB, NP aBUIIO
nap ajajeenunena, yMHOKEHUE BEKTOp a
Ha YUCIO0, Pa3JI0KEHUE BEKTOpa

1o 6a3UCy TP E€X BEKTOPOB, HE JICKAITUX
B OJIHOM ILJTIOCKOCTH.

CxansipHO€E Np OU3BEICHHUE,
BBIUMCIIEHUE yTJ1a MEXAY BEKTOPaMHU

B P OCTP aHCTBE.

IIpocrelimue 3agaum ¢ BEKTOpaMu

AKTyanu3upoBaTh GaKThl U METOIbI
IUIAHUMETP MU, P €JICBAHTHBIEC TEME,
[P OBOJAUTH AHAJIOTHH.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha IUIOCKOCTH U B IIP OCTP AHCTBE;
KOMILUTIaHAp HbIE BEKTOP bl.
[TpuBoaUTH p UMEP bl PU3NUECKUX
BEKTOP HbIX BEJIMYUH.

OcBauBaTh MpaBuiia BHIMOJTHEHUS
JICUCTBUM CJIOKCHUS U BBIYUTAHUS
BEKTOP OB, YMHOKEHUSL BEKTOpa

Ha YMCIIO.

JIloka3pIBaTh Mp U3HAK KOMIUIAHAP HOCTH
TpE€X BEKTOPOB.

Jloka3bpIBaTh TEOPEMY O Pa30KEHUU
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1:000r0 BEKTOpa MO TPEM JTaHHBIM
HEKOMILJTaHAp HBIM BEKTOpaM

[ToBTOpeHme, 00001IEeHNE
Y CUCTEMAaTU3aIs 3HAHUHI

O0o01aroriee MOBTOP EHUE MOHITHI

U METOJIOB Kypca T€OMETp Uu

10 xnacca, cucreMaTu3alus 3HaHUM.
Hctopus pa3BUTHS CTEp €OMETP UM KaK
HAYKH U €€ POJIb B Pa3BUTHH

COBP €MEHHBIX HH)KEHEP HbIX

¥ KOMITBIOTEP HBIX TEXHOJIOTHI

Pemath crepeoMerp mueckue 3a1aun
Ha JJOKa3aTeJILCTBO MaTEMAaTHYECKHX
OTHOIIIEHMH, HAX0XKICHUE

Tr€OMETP MUECKUX BETUIHH (JIJIHH,
yIJI0B, IUIOMaaeH, 00BEMOB).
Hcrmons30BaTh MpU p CIICHAN

CTep COMETP MUECKUX 3aJ1ad
TUTAHUMETP UIECKUe (PaKThl U METOIBI.
[IpoBOIUTE TOTUYECKH KOPPEKTHBIC
JI0Ka3aTeJIbHBIC PaCCYKICHUS

TIP ¥ P CIIICHUH CTEP COMETPHYSCKUX

Y TUTAHUMETP MIECKUX 3a]ad.
CpaBHUBATH M aHAJTU3UP OBAThH
peabHbIC CUTyaIlU! U BBISBIISATH
BO3MOYHOCTb €€ MOICITHPOBAHHUS

Ha SI3bIKE TEOMETP UH.

Mo enupoBarh peaibHyI0 CUTY alliI0
Ha SI3BIKE TEOMETP UM U UCCIIEA0BATh
MIOCTP OCHHBIE MOJICIIH, B TOM UHCIIEe
U C MCIIOJIb30BaHUEM armapara
anreopml.

Hcnonp30BaTh KOMITBIOTEP HBIC

IIp OTpaMMBbI P U P CIICHUN 3a1a4.
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[Tomy4daTs np ecTaBIEHUE O TEOMETP NN
KaK O pa3BUBAIOLICHCS HAYKE,
UCCIIENYOLIEH OKp Y KA MHUP,
CBSI3aHHOM C peajibHbIMU 00BEKTaMHU,
IIOMOTAKOLIEH PELIUTh PEaTbHbIC
YKU3HEHHBIE CUTY Al O P OJIU
CTEpEOMETPUU B Pa3BUTHH

COBP EMEHHBIX MH)KEHEPHBIX

Y KOMIIBIOTEP HBIX TEXHOJIOTHUM.
CpaBHUBATh U aHAJIU3UP OBATH
YTBEP)KIAEHUS C LENbIO BBISIBICHUS
JIOTUYECKU KOP P EKTHBIX

Y HEKOP P EKTHBIX PaCCyKIECHUN.
HcenenosaTe NOCTP OEHHBIE MOJIEIIH.
Hcnonb3oBaTh 1P OBBIE pECYP ChI

OBIIEE KOJIMYECTBO 102
YACOB I10 [TIPOI'PAMME
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11 KIIACC
Ha3zBanue Konunuectso OCHOBHBIE BU/IBI IESITEIIBHOCTH
OcHOBHOE cofepKaHUE
pazzaena (Tembl) Kypca 4acoB yYaluxcs
AHanutnyeckasi reoMeTp us 15 [ToBTOpEHUE: KOOP IMHATHI BEKTOpA AKTyanu3upoBath (PaKThl U METOBI

Ha IUIOCKOCTH U B P OCTP AHCTBE,
CKaJISIPHOE NP OU3BEICHUE BEKTOPOB,
BBIYHCIICHUE yTJIa MEXAY BEKTOpaMu
B IIPOCTPAHCTBE. Yp aBHEHHME IP SIMOMH,
IIPOXOASAIIEH YepE3 IBE TOUKH.
YpaBHEHHE ITIOCKOCTH, HOPp MAJIb,
YPaBHEHME IJIOCKOCTU B OTP €3Kax.
BekropHoe npoussenenue. JInnerinoie
HEpPaBEHCTBA, JTUHEUHOE

TP OTP AaMMUP OBAHHUE.

AHaJIUTHYECKUE METOIBI pacuera
yIJ1a MEXY MPSAMBIMU U IIOCKOCTSMU
B MHOTOTpaHHuKax. Popmyina
PaCCTOSTHUSL OT TOYKHU 10 IIOCKOCTH
B KOOpAMHATaX.

Haxoxenue paccrossHui OT TOYKA
710 TUIOCKOCTHU B KyO€ U Ip aBUJIbHOU
[P aMUJIE

IJIAaHUMETP MU, P EJICBAaHTHBIC TEME,
P OBOJIUThH AHAJIOTHUH.

CBOUTH AEUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JEHCTBUSIM C UX

KOOP IMHATAMU.

BcroMHUTSE OTp eeneHne CKaJIsip HOro
YMHOJKEHHUS U €r0 CBOMCTBA.
BhryucnsTe ¢ TOMOIIBIO CKAISAP HOTO
YMHOEHUS JAJIMHBI BEKTOP OB, YTJIbI
MEXly HUMHU, YCTAHABIUBATh

Nep NEHAUKYJISIP HOCTh BEKTOP OB.
Br1BOAUTE yp aBHEHUE TIITIOCKOCTH

U (hopMyJTy pacCTOSIHUSA OT TOUKU

JIO TNIOCKOCTH.

Pemats 3amauu, coueras

KOOP IMHATHBIN U BEKTOP HBIN METOBI.
[IpoBOOUTH TOTUYECKU KOPP EKTHBIE
JIOKa3aTENbHBIE PACCYKICHUS

P U P CHICHUU F'€OMETP UIECKUX 3a]1a4
Ha NP UMEHEHHUE BEKTOP HO-
KOOPJAUHATHOTO METOA.
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AHanu3upoBaTh U MOJEIUPOBATH
HAa SI3bIKE TEOMETP U P EeajbHbIC
CUTyalliH, CBSI3aHHbBIC BEKTOP aMHU

U KOOp IUHATAMHU.

UccnenoBaTh NOCTp OCHHBIE MOJIENH,
B TOM YMHCJIE€ U C UCIIOJIb30BAHUEM
anmnapara ajreophl.

Hcnonb30BaTh KOMIBIOTEPHBIE
POTrpaMMBl.

3HAKOMUTBHCS C UICTOP UEH pa3BUTHS
MaTeMaTHKU

[ToBTOpeHue, 00001IIEeHNE
Y CUCTEMATHU3 AL 3HAHUI

15

CeueHust MHOTOT'p aHHUKOB:

CTaHJap THbIE MHOTOTP aHHUKH, METOT
CJIEIOB, CTAaHJap THHIE IUIOCKOCTH,
TIEp €CEYEHUS NP AMBIX U TUIOCKOCTEM.
[TapannenbHble NP IMbIE U TUIOCKOCTH:
nap ajjielbHbIE CEUEHUS], PACUET
OTHOLLEHUH, YTJIBl MEXKAY

CKp €LIMBAOLIMMUCS TP IMBIMHU.
[lepneHauKyJIsip HbIE TP SIMBIE

Y TUIOCKOCTHU: CTaHAAapP THHIE AP bl

Nep NEHAUKY ISP HbIX IJIOCKOCTEN

U TP IMBIX, CHMMETP UH
MHOT'OI'PaHHUKOB, TEOPEMA O TPEX

NEp NEHAUKY ISP ax, BBIYUCIECHUS JJINH

Ctpourth ceueHus.

Pemath crepeomMerpnueckue 3a1aun
Ha JI0Ka3aTeJIbCTBO MaTEMATHYECKHIX
OTHOIIICHUM, HAX0XKICHHUE

Tr€OMETP MUECKUX BETUIHH (JIJIHH,
yIJI0B, IUIOMaaeH, 00bEMOB).
Hcrmonp30BaTh Mpu p CIICHUN

CTep COMETP MUECKUX 3a]1a4

IIJTaHUMCTP NYCCKUC (baKTBI N MCTOBbI.

[IpoBOAUTH TOTUYECKU KOPPEKTHBIE
JIOKA3aTENbHBIE PACCYKICHUS

P U P EUICHUH CTEP EOMETP MUECKUX
3a/auy.

CpaBHUBaTh U aHAJIU3UP OBATH

60



OdenepanpHas pabouas nporpamma | Maremaruka. 10—11 ximaccsr (yriyOneHHBId yPOBEHD)

B MHOTOTp aHHHUKAX.
[ToBTOp €HUE: UTOMAAN
MHOTOYTOJBHHUKOB, ()OP MYJIbI

JUIS TIOMIAICH, COOOP aXKeHUs

o 100us.

[Limomaay ceyeHnii MHOTOTPaHHUKOB:
TJIOIIAIM TIOBEPXHOCTEH, Ppa3pe3aHust
Ha 4acTH, COOOp aXKeHUs MOJ00us

peaJIbHbIE CUTYalluu U BbISBIISITH
BO3MO’KHOCTb €€ MOJIETIUPOBAHUS

Ha SI3BbIKE TEOMETP UU.

MoennpoBaTh peaJibHyIO CUTY ALIEO

Ha SI3bIKE TEOMETP MU U UCCIEN0BATH
IIOCTP OCHHBIE MOJIEIH, B TOM YHCIIE

¥ C UCIIOJIb30BAaHUEM anmnapara anreOp sl
Hcnonp30BaTh KOMIBIOTEP HBIE
IporpaMMBbl IPH p EIIEHUN 3a]1a4

OO6BbeM MHOTOTp aHHHKA

17

O6bem tena. O6beM P IMOYTOJIBLHOTO
napa’sienenunena. 3aaauu

00 yaBoeHuu Kyba, 0 KBaapaType
Ky0a; O TPUCEKLMH yria.

Crep eomeTpuieCcKue 3a1a4u,
CBsI3aHHBIE C 00BEMOM

P SIMOYTOJIFHOTO Tap ajijieenumnesa.
[IpuknamHbie 3a1a9H, CBI3aHHBIC

C BBIYUCIICHUEM 00BbeMa

P SIMOYT'OJIBHOTO NapaJuIeNeUIea.
OO6bem np AMOil P U3MBI.
CtepeoMeTp MuecKHE 3aJauH,
CBSI3aHHBIE C BBIYUCIIEHUEM 00HEMOB
pssMou npu3Mel. [IpuknaHsre
3aJlauM, CBSI3aHHBIC C 00BEMOM

P IMOU TP U3MBI.

CB000HO OTIEp UPOBATH MOHSATHUSIMHUL:
00beM Tena, 00BEM P IMO YT OJILHOTO
nap ajuieienumnesaa.

dopmyIMpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 0ObeMe

P SIMOYTOJIBHOTO TapaJUIeNeTUIIe 1A,
CIIEJICTBHSI U3 HEe.

Paszpes3arbs MHOTOIpaHHUKHY,

nep eKJIaAbIBaTh YacTH.

Pemats crep eomerpuueckue 3aaaum,
CBSI3aHHBIE C BBIUYUCIEHUEM 00beMa
P IMOYTOJIBHOTO Map ajijielienunesna,
P U3MBL.

CpaBHUBATh U aHAJIU3UP OBAThH
YTBEPKIICHUS C LIETBIO BBISIBICHHS
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Brruucienre 00eMOB TeN

C IOMOUIBIO OIP €IEJICHHOT O
uHTerpana. O0beM HaKJIOHHON
P U3MBI, TUP AMUJIBI.
®opmyna oObeMa MUp aMHIBI.
OTtHo1IEeHNE 00BEMOB ITUP AMUJT
C OOIIUM YTJIOM.

CtepeoMeTp MuecKHE 3aJaUH,
CBsI3aHHBIE C 00bEMaMK HAKIIOHHOU
P U3MBI, TUP AMUJIBI.
[IpuknagHbie 3a7a4u 110 TEME

«O0BEMBI TEIT», CBI3aHHBIE C 00BbEMOM

HAKJIOHHOM NP U3MBbI, TUP aMHU/IBI.

[Ipumenenne o0beMoB. Brruncienue

pacCTosasHuA A0 IIIOCKOCTH

JIOTUYECKU KOPP €KTHBIX

Y HEKOP P EKTHBIX PacCyKJICHUM.
AHanM3upoBaTh U MOJICTTUP OBAThH

HAa SI3bIKE TEOMETPUU P EeajbHbIC
CUTYyalllH, CBA3aHHbBIE C 00bEMOM

P IMOYTOJIBHOTO NapajuIeNIeNUIEa,
I U3MBI, TIUP AMUJIBI.

HccnenoBaTh NOCTP OEHHBIE MOJIENH,
B TOM YHCIIE€ U C UCHIOJIb30BAHUEM
arnmnapara ajreopsl.

BbIBOIUTHE OCHOBHYIO UHTETP aJIbHY IO
dbopmyny JIs BEIYUCICHUS 00HEMOB
Tell.

Jloka3pIBaTh TEOpEMY 00 00bEME
HAaKJIOHHOM NP U3MBI Ha [P IMEPE
TPEYTOJBHOM TP U3MBI

¥ JIJ15 TIP OU3BOJIBHOM TP U3MBI.
Jloka3sIBaTh TEOpEeMy: 00 0OBbeMe
up aMuIbl, GOPMYJIHUPOBATH CIEACTBHS
U3 Hee: 00bEeM YCEUEHHOM MUP aMUTIbI.
BriBoauth hopmMyy 17 BRIUUCTCHUS
00BHEMOB yCEUECHHOM TTUP AMUJIbI

Tena BpamieHus

24

[{unuHapuveckas MoBepXHOCTb,
00p azyronye MUIMHAP U4ECKON
MOBEP XHOCTH.

CB00OHO OTIEp UP OBATH MOHATUSMHU:
ITMHP UYeCcKasi MOBEP XHOCTb,
mnHAp. 3yuyath criocoOsl
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Humunaap . IIpssmoi kpyrosoun
uuuHap . [nomans noBepXHOCTH
HUIMHIPA.

Konunueckas moBepXHOCTb,

00p a3yIoIIMe KOHUYECKOU
noBepxHocTu. Konyc. Ceuenue konyca
IJIOCKOCTBIO, Map ajIeIbHOU
IJIOCKOCTH OCHOBAHMUS. Y CEYCHHBIN
KoHyc. M300pakeHne KOHYCOB

Y YCEUEHHBIX KOHYCOB.

[Tmomaas 60KOBOM TOBEP XHOCTH

Y TOJIHOM MOBEP XHOCTU KOHYCA.
CtepeomeTp MuecKre 3aj1auu

Ha JJ0KAa3aTeJIbCTBO U BIYUCIICHUE,
MOCTP OCHUEM CEYECHUM LWJIUMHAPA,
KOHYyca.

[IpuknamHbie 3a1a9M, CBI3aHHBIC

C [IWJIUHAP OM.

Cdepa u map.

[Tepeceuenue chepbl u mapa

c IiockocThio. Kacanue mapa

1 chep bl IIOCKOCTRI0. Bun

1 ©300p a)KeHHUE IIapa.

VYpasuenue chepsl. [Inomans chepsl
Y €€ 4acCTeu.

CummMmetpus chepsl U mapa.

NOJIyYEHHUS LIMJTUHAPUUECKON

NOBEP XHOCTH, LIWJIUHpPA.
N300paxaTh UWIUHADP U €T0 CEUCHUS
IUIOCKOCTBIO.

CB00OOHO OTNIEP UP OBATH MOHATUIMHU:
KOHHUYECKas MOBEPXHOCTh, KOHYC,
YCEUYEHHBIN KOHYC.

N3yuath criocoObl MOTyYeHUs
KOHWYECKOM NOBEP XHOCTH, KOHYCA.
N300paxxaTh KOHYC U €70 CEUEHUS
IUIOCKOCTBIO, IIP OXOIAILEN Yepe3 OCh,
Y TUIOCKOCTBIO, TIEP IEHAUKYJISIP HOM
K OCH.

BriBOIUTE (hOp MYJTBI 17151 BHIYMCIICHUS
OOKOBOM ¥ TIOJTHOM MTOBEP XHOCTEH Tel
Bp all|CHUS.

Pemrats crep eomerp nueckue 3ajaum,
CBSI3aHHBIE C TE€IaMH Bp alllCHUS,
HaXO0KJEHUEM IUI0Iaau OOKOBOM

Y TIOJTHOU TTOBEP XHOCTH, OCTP OCHUEM
CCUCHMU.

Hcronp30BaTh NpHU pELICHUH 3a7a4
IUTAaHUMETpP Uueckue GaKThl U METOIBI.
CpaBHUBATh U aHAJIU3UPOBATH
YTBEPKIEHUS C 1eJIbIO BBISBICHUS
JOTUYECKH KOPPEKTHBIX
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CtepeomeTpuuecKue 3a1auu

Ha JIOKA3aTeIbCTBO W BEIYUCIICHHE,
CBsI3aHHBIE CO chepoil u mapom,
MOCTP OCHUEM MX CEUCHUH
IUIOCKOCTBIO.

[IpuknanHbie 3a/1a9M, CBI3aHHBIC
co chepoii u mapom.

IToBTOp €HME: OKP YIKHOCTD

HA MJIOCKOCTH, BEIYUCICHUS

B OKP y’KHOCTH, CTaH/Iap THHIC
noa00wus.

Paznuunbie KOMOWHAIIUN TEIT
BpalleHUs] 1 MHOTOTP aHHUKOB.
3anaun o Teme «Tena v moBep XHOCTH
Bp all[CHUS»

Y HEKOP P EKTHBIX PaCCy>KJICHUM.
AHanu3upoBaTh U MOJEIUP OBATH

HAa SI3bIKE TEOMETPUU P eajbHbIC
CUTyalliH, CBI3aHHBIE C KOHYCOM

U TWJIAHJIP OM.

HccnenoBaTh MOCTpOCHHBIE MO/IETIH,

B TOM YHCJIE€ U C UCIIOJIb30BAHUEM
anmapara aJreop bl

AKTyanm3upoBaTh (PaKThl U METOIBI
TUTAHUMETP UM, P €TIEBAHTHBIE TEME,

P OBOJUTH AHAJIOTHUHU.

CB0060HO OTep Mp OBATh MOHATHUSIMU:
cdepa u map, MeHTp, paanyc, TUAMETP
cdepsl u mapa.

HccnenoBaTh B3aUMHOE PacOI0KEHUE
chepbl U IITOCKOCTH.

DopMyIHUpOBATH OMP €ICTIECHUE
KacaTeJIbHOU TUIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE

Y TIp U3HAKE KacaTeIbHOM TIOCKOCTH.
BriBoauth hopmMyy 17 BRIUUCTCHUS
miomaau chep sl dyepe3 paanyc chepol.
Pemrath crepeomMerpuueckue 3agaud,
CBsI3aHHBIE CO c(pepoil u mapom,
HAXO0XJICHUEM III0IIau chephl U ee
YyacTel, MOCTPOCHUEM CEUCHUN cep b
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U m1apa.
AHanM3upoBaTh U MOJICTTUP OBAThH

Ha S3bIKE TEOMETP UM P €aJbHbBIC
CUTYaIlNH, CBSI3aHHBIC C IIIAPOM

u cdepoil.

Pemrath nmpocThie 3aa4n, B KOTOP bIX
burypupyroT KoMOMHAIIUN TEI
BpaleHus] 1 MHOTOTP aHHUKOB.
Wcnonb30BaTh MpU peUICHUH 3a1a4,
CBSI3aHHBIX CO c(pepoii u mapom,
TUTAHUMETp ndecKre GaKThl 1 METOIBI.
Pemate cTepeoMeTpuueckue 3a1aun,
CBSI3aHHBIE C T€JTaMH B aIllCHU,
ITOCTP OEHUEM CEYEHHM TEIT B AICHUS,
C KOMOWHALIMSAMHM TEJ Bp allleHUs

¥ MHOTOTP aHHHUKOB.

[TpOBOIUTE JIOTUYECKU KOP P CKTHBIC
JI0Ka3aTeIbHBIC PaCCYKICHUS

TP U p EIIICHUH TEOMETP MUECKUX 3aad,
CBSI3aHHBIX C TIEp IEHIUKYJISIPHOCTHIO
IUIOCKOCTEN.

AHan3upoBaTh U MOJICTTUP OBAThH

Ha S3BIKE TEOMETPUHU P €aJIbHbBIE
CHUTYyalllH, CBSI3aHHBIE C

MHOTOT'p aHHUKAMH.

HccnenoBath OCTP OCHHBIC MO/IEIH,
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B TOM YHCJI€ U C UCIOJIb30BAHUEM
arnmnapara ajreopsl

[Tnomam noBepxHocT1
1 00bEMBI KP YTJIBIX TEJ

O6bem nununapa. Teopema

00 o0beMe P IMOTO IWITUHApA.
[Inomaau 60KOBOM U MOJTHOM
MOBEPXHOCTH IWJIUHAPA.
Brruucnenre 00eM0B Te

C TIOMOTIIBIO OTIP €AETIEHHOTO
uHTerpaia. O0beM KoHyca.
[Tnomaau 60KOBOM 1 MOJHOM
MOBEPXHOCTHU KOHYCA.

CrepeomeTp nueCKUe 3a/1a4u,
CBSI3aHHBIE C BBIYUCIIEHUEM 00HEMOB
WINHIp A, KOHYyCA.

[Tpuxnamabie 3anaun o Teme « OOBeMBbI
U TUIOIIAIA TTOBEP XHOCTEH Tel.
O0beM mapa u mapoBOTro CEKTopa.
Teopema 06 o6beme mapa. [Lnomans
cepml.

Crep eomeTp nuecKue 3a/1auu,
CBsI3aHHBIE C BBIYUCIIEHHEM 00BEMOB
nrapa, IapoBOro CerMeHTa, ap 0BOro
CEeKTOpa.

[IpuknamHbie 3a1a9M IO TEME
«O0beMblI Ten», CBA3aHHBIC

CB0060HO OTIEp UPOBATH MOHITUSIMU:
00beM Tena, IIoIa b MOBEP XHOCTU.
dopMyIMpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOpPEMBI: 00 0OBEME
HUIMHIpa; 00 00beMe KOHYcCa.
BriBoIUTE POPMYIIBI 11 BEIYUCTCHHS
00bEMa yCEUEHHOTO KOHYCA.
WccnenoBaTh NOCTp OEHHBIE MOAECIH,

B TOM UYHCJIE U C UCIIOIb30BaHUEM
anmnapara aJjreopsol.

3HaTh BO3MOKHOCTH P €IICHUS 3a]a4
Ha [OCTP OCHHUE LIUP KYJIEM U JIMHEHUKOU,
0 KJIACCHUYECKHX HEpa3p elInMBbIX
3agavax.

CB00OOHO OTIEp UP OBATH MOHSATHIMU:
11ap OBOM CETMEHT, 1Iap 0BOM CIIOH,
1ap OBOM CEKTOP, OCHOBAHHUE U BHICOTA
CerMeHTa, OCHOBAHHUE U BBICOTA

1ap OBOTO CIOSI.

BriBoIUTE GOPMYJIIBI 111 HAX 0K ICHHS
00bEMOB IIAPOBOT0 CETMEHTA,

1ap OBOT'O CEKTOpa, IUIOIIaau chephl.
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c o0bemMoM miapa u riomaabio chepsl.| JokassiBaTh TEOpeMy 00 oObeMe mapa.

CooTHOIIEHUS MEXY IIIOLIAIIMU Pemats crepeomMerpuueckue 3agauu,
MOBEPXHOCTEN U 00beMaMy MOJOOHBIX | CBS3aHHBIE C 00HEMOM IIapa, IIap OBOTO
TeJl. CErMEHTa, I1ap OBOI'0 CEKTOpa,
[TonoOHBIE TENA B P OCTP AHCTBE. IUIOIIAJIbIO CEPBI.

H3menenue o6beMa npu nogo0ouu. CpaBHUBATh U aHAJIU3UP OBATH
CrepeoMeTpHuecKre 3aJauu, YTBEP )KIAEHUS C LENbIO BBISIBICHUS
CBSI3aHHBIE C BBIYUCIEHUEM 00BEMOB JOTHUYECKH KOP P EKTHBIX

TEJ U IUIOIAIEN TTOBEP XHOCTEU Y HEKOP P EKTHBIX PaCCYKICHUM.

AHanu3upoBaTh U MOJEIUPOBATH

HAa SI3bIKE TEOMETPUU P EeajbHbIC
CUTyalllH, CBI3aHHbIE C 00BEMOM
niapa, mapoBOro CErMeHTa, 1ap OBOTO
CErMEHTa, TUI0IIAJIbI0 chepbl.
CB00OOHO ONIEP UPOBATH MOHSATUEM:
1no100HbBIE TENA B IIP OCTP AHCTBE.
Brruucisate 00beMbl TEN ¢ HOMOIIBIO
OTPE/IeJICHHOT0 UHTErpaa.

PemiaTte crep eomeTp nuecKue 3ajaum,
CBSI3aHHBIE C COOTHOIIICHUSIMU MEXTY
IJIOMIASIMU TIOBEP XHOCTEN

U 00beMaMu OJOOHBIX TEJl.
[IpoBOAUTH JIOTUUECKHU KOP P EKTHBIE
JI0Ka3aTeIbHbBIC PaCCyKICHUS

TP U p EIIEHUH TEOMETP MUECKUX 3a/ad,
CBSI3aHHBIX C BBIYMCICHHEM 00HEMOB
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TEJ C IOMOULIBIO OIP €AECIIEHHOTO
UHTErpaa, HaX0XKICHUEM
COOTHOIIIEHUS MEXAY IUIOIIAIIMHA
MOBEPXHOCTEH U 00BeMaMu 10 100HBIX
TEJl.

AHaIu3upoBaTh U MOJIETUP OBATh

Ha SI3BIKE TEOMETP U P EaIbHbIC
CUTYyalllH, CBSI3aHHBIE C 00bEMaMU

Y ITIOBEP XHOCTSIMM TEIl,

Ha J0Ka3aTeIbCTBO U HA HAXO0XKJICHUE
reOMETP NYECKUX BEIUYNH

JIBHKEeHUS

JIBMKEHUS TP OCTP AHCTBA.
OtobOpaxenus. JIBmwKkeHUs

u paBeHcTBO Guryp. O6miue cBoiCTBa
NBWKEeHUU. BUbI NBHKEHNN:

nap aJIeJIbHBIN Mep EHOC, LIEHTP ajlbHas
CUMMETP Usl, 3€pKajbHasi CHMMETP U,
IIOBOPOT BOKPYT P SAIMOM.
[IpeoOpazoBanus mogoous. [1p smas

u cepa Diinepa.

['eomeTpnueckue 3anaumn

Ha TP UMEHEHUE JBH>KECHUS

CB0060HO OTep Mp OBATh MOHATHUSIMU:
oTOOp @KEeHHE P OCTPaHCTBa Ha ceds,
JIBIDKEHHUE TP OCTP AHCTBA,

IICHTp aJIbHAsI, OCEBAs U 3epKajJbHAs
CHMMETp UM, TTap aJIeNIbHBIN TIep €HOC;
paBEeHCTBO W mogob6ue Guryp.
Jloka3bIBaTh YTBEPIKICHUSI O TOM, YTO
IICHTp aJIbHAs, OCEBAs U 3epKajJbHas
CHMMETp UM, TIap AJUIETBHBIH Iep €HOC
SIBIISIFOTCSI JIBVDKCHHSIMHU.

BeimomHATh 11p €00p a30BaHMUS IO 100US.
OmnepupoBaTh MOHATHUSAMMU: TP AMAS

u cepa Diinepa.

Penrate reomerpnueckue 3agaun
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C UCMOJIb30BaHUEM JIBMKCHHUH.
Hcnonp30BaTh Np U pEMIEHUN 32124
JBUYKEHUS TIP OCTP AHCTBA U UX
CBOIICTBa

[ToBTOpeHme, 00001IEeHNE
Y CUCTeMAaTH3aIs 3HAHUH

17

O06o01aroiee NTOBTOP CHUE TOHATHIA
¥ METOJIOB Kypca TeOMeTp Uu

10—11 xnaccoB, cucreMmaTH3aius
3HAHMHU.

HcTopus pa3BUTHS CTEp €OMETP MU KaK
HAYKH U €€ POJIb B Pa3BUTHH

COBP €MEHHBIX HH)KEHEP HbIX

¥ KOMITBIOTEP HBIX TEXHOJOTHH

Pemate crepeomMerpnueckue 3a1aun
Ha JI0Ka3aTeJIbCTBO MaTEMATHYECKHIX
OTHOIIIEHHUH, HaX0XKIEHUE

TrCOMETP MUECKUX BEITUIHUH (JIIHH,
yIJI0B, IUIOMaeH, 00BEMOB).
Hcrmonp30BaTh MpU p CIICHAN

CTep COMETP MUECKUX 3a]1ad

ITAaHUMETP HICCKHUC (I)aKTI)I 1 MCTOABI.

[IpoBOIUTE TOTUYECKH KOPPEKTHBIC
J0Ka3aTeNbHBIE PaCCy KICHHS

IIP ¥ P CIICHUH CTEP COMETPHYISCKUX

U TUTAHUMETP MIECKUX 3a1a4.
CpaBHUBATH M aHAJTU3UP OBATH
peaTbHbIC CUTyaIllU! U BBISBIISATH
BO3MOYHOCTb €€ MOJICITHPOBAHHUS

Ha SI3bIKE TEOMETP UH.
MoaenupoBarh peasibHyI0 CUTYaluIo
Ha SI3BIKE TEOMETP UM U UCCTIEA0BATh
MIOCTP OCHHBIC MOJICIIH, B TOM UHCIIe
U C HCTIOJIb30BaHUEM armapara
anreOpbI.
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Hcnonp30BaTh KOMIBIOTEP HBIE
OpOorpaMMbl IPHU pELICHNN 3a]a4.

KAaK O pa3BHUBAIOILIEHCS HAYKE,
UCCIIENYOLIEH OKp YXKAOIUNA MUP,
CBSI3aHHOM C peajibHBIMU 00BEKTaMHU,
IIOMOTAIOUIEN PEIIUTh PEAIbHbBIC
YKU3HEHHBIE CUTY Al O P OJIU
CTEpEOMETPUU B Pa3BUTHH

COBP EMEHHBIX MHKCHEPHBIX

Y KOMIIBIOTEP HBIX TEXHOJIOT U

[Tomy4daTs nip €1CTaBIEHUE O TEOMETP NN

OBIIEE KOJIMYECTBO
YACOB 110 ITIPOI'PAMME

102
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OEJAEPAJIBHAS PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIbHASA 3AIIUCKA

VYueOubili Kypc «BepoATHOCTh U CTAaTUCTHKA» YTIyOJICHHOTO YPOBHS SIBISETCS

P OJJOJDKEHHUEM U pa3BUTHEM OJTHOMMEHHOI'0 Y4EOHOTr0 Kypca yIilyOJIeHHOIO Y OBHS
Ha YpOBHE CpeaHero ooOmero ooOpa3oBaHWA. YUeOHBIM Kypc MpeaHa3HaYeH
115t popMupoBaHUA y 00yYaIOLIUXCA CTATUCTUYECKON KyJIbTYpPbl U IOHUMAHUS POJIH
TEOP U BEP OATHOCTEN KaK MATEMATUYECKOTO MHCTP YMEHTA ISl U3YUEHUS CITY YalHbIX
coOBbITUH, BETUYUH U Tip otieccoB. [Ipu n3yuenuu kypca odoramiaroTcs mp eJ1CTaBIeHHs
00yUaroUMxcs 0 METOJaX UCCIIEIOBAHUS U3MEHYUBOTO MUP a, P a3BUBAETCSl TOHUMAaHHUE
3HAYUMOCTH U OOLIHOCTH MAaTEMaTUYECKMX METOJ0B MO3HAHMS KaK HEOThEMJIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUP OBO33D CHHUSL.
ConeprkaHue yueOHOro Kypca HalpaBJIeHO Ha 3aKpEIUICHUE 3HAHUM, MTOTyYEHHBIX [IPU
M3YUYEHUU Kypca Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U Ha pPa3BUTHE
IIPEICTABICHUN O CIIy4YalWHBIX BEIUYMHAX U B3AaUMOCBS35AX MEXAY HUMH HA BaXKHBIX
MIPUMEPAX, CIOKETBI KOTOPBIX IMOYEPIIHYTH U3 OKpYy’Kawolero mupa. B pesyibrare
y oOyyaroumxcs JOJKHO cQOpMHUpOBaTbCS MpeEACTaBlIeHHEe O  Hauboee
YHOTP €OUTENBHBIX 1 OOIIUX MATEMATHYE€CKIX MOJIEIISIX, UCTIOIb3YEMBIX JIJ151 OTTUCAHNSI
aHTP ONIOMETPUYECKUX U IeMOTpapuyecKiX BETUUNH, TOTPEITHOCTEHN B P a3TUYHbIE PO
U3MEPEHUSAX, MJIUTEIBHOCTH O€30TKa3HOW paboThl TEXHUUYECKUX YCTpOMCTB,
Xap aKTEPUCTUK MACCOBBIX SIBJIEHUI 1 IIP OLIECCOB B 0011IECTBE. YUEOHBIHN Ky C ABJISIETCA
0a30i1 11 OCBOEHHSA BEPOSTHOCTHO-CTATUCTUYECKUX METOJI0B, HEOOXOIUMBIX
CHEMAINCTaM HE TOJBKO MHXEHEPHBIX CIEHUAIbHOCTEH, HO TAKXKE COLMAJIBHBIX
U TICUXOJIOTUYECKHUX ,, IOCKOJIbKY COBPEMEHHbIE 00I11€CTBEHHbIE HAYKH B 3HAYNUTEIILHON
Mep € MCI0JIb3YIOT almapat aHajau3a O0JIbIINX TaHHbIX . L[eHTp abHy10 4acTh y4eOHOro
Kypca 3aHuMaeT 00CYyKJICHHE 3aKOoHa OOJBIITNX Yuced — (PyHIaMEHTAJIBHOTO 3aKOHA
P UP OJIbI, UMEIOILIEr0 MATEMAaTUYECKYIO (POP MaTU3AIIHIO.

B cooTBercTBMM C YyKa3aHHbIMM LEISMU B CTIPYKType Yy4eOHOro Kypca
«BeposSTHOCT, M CTAaTUCTHKA» Ha YIIYOJIEHHOM YPOBHE BBIJIEJICHBl OCHOBHBIC
conepikatenbHbie TUHUU: «CiydyaiiHble COOBITHS W BepOSITHOCTU» M «CiydaiiHbie
BEJIMYUHBI U 3aKOH OOJIBIITUX YUCE.

[ToMHMO OCHOBHBIX JTUHUN B YU€OHBIN KypC BKIIOUEHBI 3JIEMEHTHI TEOp MU TPpadoB U
TEOP UM MHOXECTB, HEOOXOIUMBbIE JIJIs IOJHOLIEHHOTO OCBOCHMSI MaTEp haJia TaHHOTO
y4e0HOTO Kypca U CMEKHBIX MaTeMaTUYECKUX yUEOHBIX KypCOB.

Coneprxanue auHuu «CryyaiiHble COOBITUSI U BEPOSTHOCTH» CIIYKUT OCHOBOM ISt
(dbopMHUpOBaHUS NP EACTABICHUHN O pacnpeieIEHUN BEp OSITHOCTEN MEXKTY 3HAUCHUAMU
CIIy4YaWHbIX BEJIMYHMH. Ba)XHyr 4acTb B 3TOW COAEPKATEIbHOM JIMHUM 3aHUMACT
M3Yy4YEeHHE TE€OMETP UYECKOTO0 U OMHOMHUATIBHOIO pacnpeieIeHUl 1 3HAKOMCTBO C HX
HEIp €p bIBHBIMU aHAJIOTAMHU — MOKA3aTEIbHBIM U HOP MAJIbHBIM P acCIIp €ACJICHUSIMU.
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Tewmpl, CBA3aHHBIE  C  HENPEPBHIBHBIMU  CIyYaWHBIMH  BEJIMYMHAMHU U
pacnpeneneHUusIMH, aKIEHTUP YIOT BHUMaHHE 00yUJalomuXcsi Ha OTMMCAHUH U U3Y4CHUN
CIIy4ailHBIX SIBJICHMHA C TOMOIIBIO HEMpepbIBHBIX (pyHKIMA. OCHOBHOE BHHMAaHHE
yIensaeTcs NoKa3aTeIbHOMY U HOpMAJILHOMY pacip €eICHUSIM.
B yudeOHOM Kypce mpeaycMaTpuBacTCs O3HAKOMUTEIBHOE U3YyUYEHHE CBSI3U MEXKIY
CllydyailHBIMM BEIMYMHAMH W OIMHUCAHHUE 3TOM CBA3U C TMOMOIIBI0 KO3pUIMEHTa
KOP PEJISILIMU U €70 BBIOOPOYHOI0 aHaI0ra. DTH 3JIEMEHTHI CO/IEpKaHusl p a3BUBAIOT TEMY
«JlnarpamMmbl pacceMBaHUs», U3YUYEHHYIO Ha Yp OBHE OCHOBHOT'0 00111€ero 00pa3oBaHus,
¥ BO MHOI'OM OTUPAIOTCSl HA CBEJEHUS U3 KypPCOB aireOpbl U T€OMETp UK.
Eure oivH 3eMeHT coiep xKaHusl, KOTOPBIN MpeAiaraeTcs Ha 03HAKOMUTEIbHOM YPOBHE
— TIOCJIEIOBATEIbHOCTh CIYYaWHBIX HE3aBUCUMBIX COOBITU, HACTYMAIOIUX B
enuHully BpemeHH. O3HAaKOMIIEHHE C PaclpeieieHUEM BEpOSITHOCTEH KOJIMYECTBa
TaKUX COOBITHI HOCUT Pa3BUBAIOIIMM XapaKTEP U SIBISIETCS aKTY AJIbHBIM JIJIs1 Oy Ty IIHX
aOUTYpHEHTOB, TMOCTYMalOIIMX Ha  y4yeOHbIE  CHEUUAJIbHOCTH, CBSI3aHHbIC
¢ 00IIIeCTBEHHBIMHU HayKaMH, TICUXOJIOTHEH U YIIp aBIICHUEM.

OOmiee 4MCIO YacoB, PEKOMEHIOBAHHBIX ISl M3y4YeHUs Y4eOHOTro Kypca
«BeposSTHOCTh U CcTaTUCTHKa» Ha yIriIyOJieHHOM ypoBHE, — 68 yacoB: B 10 kiacce —
34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Heneno).

COJAEPKXAHUME OBYYEHUA
10 KJIACC

I'pad, csi3ubIl rpad, myTH B rpade: LMKIbI U 1end. CTeneHb (BaJeHTHOCTh ) BEP HIHMHBL.
I'padwl Ha mwiockocTH. Jlep eBbsi.

CiyyailHble SKCIIEp UMEHTHI (OIBITHI) U Cy4YailHble COOBITHS. DJIE€MEHTapHbIE COOBITUS
(ucxonsl). BeposiTHOCTD ciiydyaltHOTO cOOBITHSA. BIM30CTh YacTOTBI U BEP OSITHOCTH
coObITuil. CityuyailHble OMBITHI C PAaBHOBO3MOKHBIMU 3JIEMEHTAP HBIMU COOBITUSIMU.
Omnep a1y HaJ1 COOBITUSIMU: TIEp €CeUCHUE, 00bETMHEHNE, TIPOTUBOIOI0KHBIEC COOBITHS.
Huarpammsl Ditniepa. opmyiia cl1oxkeHUsT BEp OATHOCTEH.

YcrnoBHasgs BEpPOATHOCTb. YMHOXKEHHE  BEpOSTHOCTEH. JlepeBo  ciydanHOro
skcnepuMenTa. @opmyiia noinHou BeposTHocTH. Popmyna baneca. HezaBucumbie
COOBITHS.

bunapHblil cinyuailHblii ONBIT (MCHBITAHME), Yyclex W Heyaauya. HesaBucumble
ucneiTanusa. Cepusi HE3aBUCUMBIX UCHBITAHUN 1O MepBoro ycmexa. llepecranoBku
u (axTopuai. Yucno coueranuil. Tpeyronpauk [lackans. ®opmyna 6uHoma HeroToHa.
Cepusi He3aBUCHUMBIX HcIbITaHUN bepHynmu. CinydaliHelii BBIOOp W3 KOHEUHOU
COBOKYIIHOCTH.

Cnyuaiinag BenuuuHa. Pacripenenenue BeposTHOCTEH. /uarpamma pacopeneneHus.
Onepauuu Haj cy4YaiHbBIMU BeTUYUHAMU. buHapHas cinyyaitHas BenuuuHa. [1p umepsl
pacnpeneneHuii, B TOM YHCIe TeOMETP MUeCKOe U OMHOMHAIBHOE.

CoBMecTHOE pacrpe/iesieHUe IByX ClIy4allHbIX BeIMYMH. He3zaBucuMble ciaydaiHble
BEJIMYHHBI.
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MatemaTuyeckoe OKUJaHUE ClydyaiHOW BenuuyuHbl (pacnpeneneHus). [Ipumepbl
IIP IMEHEHUSI MAaTEMATUYECKOTO OKHUIaHMsI (CTp ax0BaHUE, J0Tepest ). MaTemaThueckoe
OKHJaHWEe OMHAPHOM clydallHOW BelMMYMHBI. MaTeMaTHYecKOoe OXKUIAHUE CyMMbI
CIIy4alHbIX  BEIMYMH. MarTemMaThudeckoe  OXKHWJaHUE TEeOMETPHUYECKOIrO0 U
OMHOMHATBLHOTO PacHp eAeICHUN.

Jlucnepcrss M cTaHZApPTHOE OTKIOHEHWE CIYyYalHOW BETWYWHBI (pacmhpenesieHus).
Hucnepcus OWHApPHOW CIy4alHOM BEIWYMHBL. MaTemMaTHdeckoe O KHIaHue
TP OU3BEACHUS U JUCIIEP CHSI CyMMbl HE3aBHUCHMBIX CIIy4YaWHbIX BeIWYUH. [ucrnep cus
M CTaHJAapTHOE OTKJIOHEHHWE OWHOMHAIILHOTO pachpenenenus. Jlucnepcus
Y CTaHJap THOE OTKIIOHEHHE T€OMETP MUECKOTO P ACHP €IETICHU. .

11 KJJACC

HepapenctBo UeOniméBa. Teopema UeoOniméBa. Teopema bep Hyuiu. 3akoH 00IbIITHX
gucen. BwibopouHblii MeTon uccnemnoBaHuil. BhIOOpouHBIE  XapaKTEPUCTUKU.
OueHuBaHue BEp OSITHOCTU COOBITHS IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTedimx
TUIIOTE3 C MIOMOIIBIO U3YUYEHHBIX PacHp eAEICHUM.

HenpepbiBHBIE cniyyaiiHbie BenuduHbL. [Iprumepsl. OyHKIUSA TIOTHOCTH BEP OSATHOCTU
pacrpenenenus. PaBHoMEpHOE p aclpeeseHne U €ro CBOMCTBA. 3a1a4u, TPUBOSILIHIE K
MIOKA3aTEIbHOMY  pacHpeleNeHn0. 3ajayd, MPUBOIAIME K  HOPMAaJIBHOMY
pacrpenenennto. @yHKIHs INIOTHOCTH BEP OSATHOCTH MOKA3aTENBHOTO paclpe/eICHH,
(yHKUMS ITIOTHOCTU BEP OSITHOCTH HOPMAIBbHOI 0 pacnpeaeienns. OyHKIuUs II10THOCTH
Y CBOMCTBA HOPMAJIBHOTO PACHp €AETICHUS.

[TocnenoBaTenbHOCTh OJJMHOYHBIX HE3ABUCUMBIX COOBITHI. 3ajjauu, NP UBOASLIME K
pacrpenenennto [lyaccona.

KoBapuamus nByx ciydailHbiXx BenuuuH. Koa(h@UIMEHT NMHEWHOW KOppersiym.
CoBmecTHbIE HaOJIIOACHUS JBYX BEIMYHMH. Bb100p 0uHBIN KOA(DPUIIMEHT KOP PESIIHI.
Pa3znuuue Mexay JTMHEMHON CBA3BIO U IIP MMMHHO-CIEACTBEHHOM CBA3bIO. JIMHEWHAsA
perpeccusi, METOJl HAMMEHBIINX KBAJAPaTOB.

HPEIMETHBIE PE3YJIbTATbBI

K xoniry 10 kiacca oOyyaronuiics Hay4YuTCs:

K xoniry 10 kiacca oOyyaromuiics Hay4YuTCs:
CBOOOJHO ONEpUpPOBaTh NOHATUSAMU: Tpad, IOCKUN rpad, CBSI3HbIA Ipad, MyTh B
rpade, LeMb, LIUKII, 1€PEBO, CTENIEHb BEP IIMHBI, IEP €BO CAYYAUHOTO IKCIEP UMEHTA;
CBOOOJHO ONEpHUPOBATh MOHATUAMU: CIy4YaWHbINA SKCIEPUMEHT (OMbIT), CIIydailHOE
coOBITHE, DIIEMEHTApHOE CIydyailHOE COOBITHE (dJIEMEHTApHBIM MCXOJ) CIIYyYalHOTO
OMbITa, HAXOJHUTh BEPOSTHOCTH COOBITUH B OMNBITAX C PaBHOBO3MOKHBIMU
AIIEMEHTAP HBIMHU COOBITUSIMU;
HAXOJUTh U POPMyJIUPOBATH COOBITHUS: TIEp ECEUCHUE, 00bETUHEHNE TAHHBIX COOBITHUI,
COOBITHE, TIP OTUBOIIOJI0KHOE JAHHOMY, UCIOJIB30BaTh JUarpammsl Jiliiepa,
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KOOPIMHATHYIO TPSIMYIO JJI pelIeHUs 3aJad, MOJb30BaThCcd (POPMYJION CIOKEHUS
BEP OATHOCTEH JJIsI BEp OSITHOCTEM IBYX U TPEX CIydalHbIX COOBITHIA;

ONIEpUPOBATh MOHATUSAMM: YCIOBHAsl BEPOATHOCTb, YMHOJKEHHE BEPOSATHOCIEH,
HE3aBUCHUMBbIE COOBITHS, ISP EBO CIy4alHOT0 SKCIEp UMEHTa, HAXOIUTh BEP OSATHOCTU
COOBITHIA C TOMOUIBIO TP aBUJIA YMHOXKEHHUS, JIep €Ba C1y4alHOTO OIbITa, UCIIOJIb30BaTh
dbopMmyIly IOJIHOM Bep 0sTHOCTH, hopmyiy baiieca mpu peleHnuu 3aaad, Omp eIeiTh
HE3aBUCUMOCTb COOBITHI 10 (popMyJie M 0 Op TAHU3ALIMH CITYyYaitHOr O SKCIIEp UMEHTA;
NPUMEHATh U3yUYEHHbIE KOMOWHATOPHBIE POPMYJIbI ISl MEpEUUCICHUSI JIEMEHTOB
MHOECTB, 3JIEMEHTAPHBIX COOBITHIN CTy4aiiHOTO OMbITa, PELICHUS 3a]a4 110 TEOPUH
BEP OSITHOCTEM;

CBOOOTHO OTEep MPOBATh MOHATUSIMU: OMHAPHBIN CITyYalHBIA OTIBIT (UCTIBITAHUE), Y CIIEX
Y HEyJauda, HE3aBUCHMbIE WCIBITAHUS, CEPHsl MCIBITAHUM, HAXOJAWUTh BEPOSATHOCTU
COOBITHIA: B CEpUU UCHBITAHUI 10 IEPBOTO ycClexa, B CEpUM UCIbITAaHUN bepHyium,
B OIIBITE, CBSI3AHHOM CO CIyYalHBIM BHIOOPOM U3 KOHEUHON COBOKYITHOCTH;
cBOOOJHO ONEepHUpPOBaTh TMOHATUSMU: ClydaliHash BeJIMYMHA, paclpeneseHne
BEpPOSITHOCTEH, JAuarpaMma pacnpenencHus, OWHapHas clydailHas BeJIMYMHA,
reoOMeTp MuecKoe, OMHOMHUAIBHOE PacIp €eICHHE;

ONIEPHUPOBATH MOHATUAMU: COBMECTHOE PAacCIpENEICHUE JBYX CIYYaWHbIX BEJIIUYVH,
UCMOJIb30BaTh TAOJUIy COBMECTHOI'O pacHpeAesieHUs] ABYX CIy4aWHBbIX BEJTWYMH
JUIS BBIICIICHHSI PACIpPEAEICHNs KaXKI0M BEIWYMHBI, OIPEIEICHNs HE3aBUCUMOCIU
CIIy4YalHBIX BEJINYMH;

CBOOO/IHO ONEPUPOBATH MOHATUEM MATEMATUUECKOTO OKUIaHUS CITy YaitHO M BETMUMHbI
(pacmpenenenusi), IPUMEHATh CBOMCTBA MAaTEMaTUYECKOTO OKUIAHUSA IPU PELIEHAN
3ajJad, BBIYHCIIATH MaTEMAaTHYECKOE 0XKHUJAHHE OMHOMHUATILHOTO U
r€OMETP UUIECKOTO PaCIIp €AECICHUM;

CBOOO/THO ONIEPUPOBATH MOHATUSMHU: TUCIIEP CUSl, CTAHJIAPTHOE OTKIOHEHHE CITy YalHOM
BEJIMYUHBI, TP UMEHATHh CBOMCTBA JAUCIEP CUH CIy4YalHON BEIMUMHBI (P acipe/1erIeHus)
IIPU PELICHUH 33Ja4, BbIUYMCIATh JUCHEPCUI0O M CTAHAAPTHOE OTKIOHEHHE
r€OMETP MUECKOT0 U OMHOMHUATIBLHOTO PaCIp eAe/ICHUI.

K xonny 11 kiacca oOy4yarouiuiicss Hay4YHuTCs:
BBIUHCIISATh BBIOOPOYHBIE XapaKTEPUCTUKU MO JIaHHOW BBIOOPKE U  OLIEHUBATH
XapaKTePUCTUKU  TEHEepajbHOW COBOKYIHOCTHM  JIaHHBIX 1O  BBIOOPOUYHBIM
xapakrepuctukaM. OIIeHMBaTh BEPOSITHOCTH COOBITUH W TPOBEPSTH IMpOCTeiime
CTaTUCTUYECKHE TUMOTE3bI, OJIb3YACh U3YUEHHBIMH Paclp e1eJICHUS MU,
P UBOUTH MIP UMEPHI 3814, TP UBOIAIIMX K TOKA3aTEIBHOMY paclpeesieHHIo, 3a1ad,
NP UBOJISIIMX K HOpMaJIbHOMY pactpeaenenuto. OnepupoBarb NOHATUSIMU: GyHKIS
IUIOTHOCTU BEPOATHOCTH IOKAa3aTEIbHOTO pacrpeaeneHus, (yHKUUsS IUIOTHOCTH
BEPOSITHOCTH HOPMAIBHOTO pacnpeneieHus, (pyHKUus IJIOTHOCTU U CBOICTBa
HOPMAaJIbHOT'O pacHp eAeIECHUs;
onpenensaTh KOdPOUUUEHT JIMHEWHONW KOppENslMH, BbIOOPOUHBIA KOA((OULIHMEHT
KOP P EISALMH.
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10 KJIACC
HaszBanue OCHOBHBIE BU/JIBI JEATEIILHOCTH
OCcHOBHOE€ cojiepKaHUE
pazzena (TeMbl) 00y4Jaronuxcs
DJjieMeHThI Teop uu rpadoB 3 I'pad, cesa3ubIii rpad, npeacrabienne | lIpeacraBiasaTe 0OBEKTHI U CBA3U
3aJlauyd ¢ TOMOIIbIO rpada. MEXy HUMHU C MOMOIIIbIO rpada,
CreneHb (BaJICHTHOCTD ) BEp IIIUHBI. HaXOJIUTh ITyTH MEXAY BEp LIUHAMU
[Tyts B rpade. Llenu u uKIIHI. rpada.
I'padwl Ha mnockoctu. Jlep eBo Briensats B rpade 1enu u mukIibl.
CIIy4alHOT'O JKCIIep UMEHTA Ctpouts 1epeBO MO OMUCAHUIO
CIIy4aliHOTO OIbITa, OMHUCHIBATH
Clly4yaiiHble COOBITHS B TE€p MUHAX
niepeBa.
Pemats 3agaumn ¢ nOMOIIBIO
rpadoB
Ciy4aiiHbI€ OTIBITHI, 3 Ciy4aliHble SKCIIep UMEHTBI (OTIBITHI) Briensats v onuchiBaTh
CllydaiiHbie COOBITHS U Clly4aiiHble COOBITHS. DIEMEHTAPHBIE | CaydYailHbIe COOBITHS B CIyYaiiHOM
Y BEp OSITHOCTU COOBITHIA coObITHs (Mcx01b1). Bep osITHOCTH OTIBITE.
ciy4aiHOTO coObITUs. BeposiTHOCTH @opMynupOBaTh YCI0BU IIP OBEACHUS
COOBITHI B OIBITAX CIIy4alHOT'O OIIBITA.
C P aBHOBO3MO>KHBIMH 3J1€MEHTAPHBIMU HaxoauTe BEp 0ITHOCTU COOBITHIA
COOBITHSIMU B OMbBITaX C paBHOBO3MOKHBIMHU
AJIeMEHTap HBIMU UCXO0JaMU
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Omnepanuu

HaJl MHOKECTBAMHU

U COOBITHSIMU.
Cno’eHue 1 yMHOKEHHE
BEP OSITHOCTEM.
YcimoBHas BEp OATHOCTS.
Heszaucumebie coObITHS

[lepeceuenne, 0ObeTUHEHNE MHOKECTB
¥ COOBITUH, TIP OTUBOIIOIOKHBIC
coObITHs. DOpMyIIa CIOXKEHUS

BEP OSITHOCTEN Y CIIOBHAS BEP OSITHOCTb.
YMHOKEHHUE BEP OSITHOCTEM.

dopmyia yCIOBHOW BEP OSTHOCTH.
dopmya MOJHOW BEP OSITHOCTH.
®opmyna baneca. HezaBucumsbie
COOBITHUS

Hcnonp30BaTh AUarpaMmsl Jidjiepa

1 Bep OaJIbHOE OTIMCAHUE COOBITHI
TP U BBITIOJIHEHUHU OTIEp allhid

HaJ{ COOBITHSIMU.

OueHrBaTh U3MEHEHUE BEP OTHOCTEN
COOBITHIA IO MEp € HACTYTUICHHUS

TP YTHX COOBITHI B CITy9aifHOM OTIBITE.
Pemats 3amauu, B TOM 4yMCiIe

C MCIIOJIb30BAaHUEM JIEP €BA CIIy4alHOTO
OTIBITa, (GOPMYJT CITOKEHUS

Y YMHOJKEHHUS BEP OSITHOCTEMN

DJIeMEHTbl KOMOUHATOP UKU

KOM6I/IHaTOp HOC IIPpaBUJIO YMHOKCHHA.

ITepecranoBku u paxropuan. Yucno
coueranuil. TpeyronpHuk Ilackans.
®opmyna 6uHoma HerotoHa

DopMyIHUpOBaTh U I0KA3bIBAThH
KOMOMHATOp HbIE (PAKTHI.
Hcnonp30BaTh NpaBuiio YMHOXKEHUS,
M3Yy4EHHbIE KOMOMHATOP HbIE (DOP MY JIbI
JUTSL TIEp €YUCIICHUSI DJIEMEHTOB
pa3JIMYHBIX MHOXKECTB, B TOM YHCIIE
AIIEMEHTapP HBIX COOBITHI B ClIydaltHOM
OTIBITE.

[Tonb3oBaThes PopMyioit

U TpeyroJibHuKOM ITackamns

JU1S1 OTIp €/1€JICHHUS YUCIIa COUETAHUIA.
[Ipumensats Gpopmyny OuHOMA
Hprotona mis npeobpazoBaHus

BBIP a)KECHUU
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Cepuu nocieaoBaTeNbHbIX 5 buHapHbIN ClTy4allHBIN OTIBIT Pa36uBaTh CI0XKHbBIE SKCIIEP UMEHTHI

ucnelTaHui. VcnibiTanus (ucripITaHuUE), yCIIEX U HEy1aya. Ha OTAEJIbHBIE UCIIBITAHUS.

bepnymnu. HesaBucumeble ucneitaHus. Pemats 3a1ayn Ha NOUCK

CityuaitHblii BBIOOD Cepust HE3aBUCUMBIX UCIIBITAHUM BEP OATHOCTEHN COOBITHI B cepun

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus VCIIBITAHUU 10 TIEPBOTO ycIexa
HE3aBUCHMBIX UCIIBITAHUN bep Hy u. Y B CEpMsAX UCTIBITaHUM bep Hy iy,
Cny4aliHblil BBIOOP U3 KOHEUYHOMH a TaKXXE B OIBITAX CO CIyYalHBIM
COBOKYIIHOCTH. BBIOOP OM U3 KOHEYHOI COBOKYITHOCTU
[Ipaktuueckas paboTta C MCIIOJIb30BAHUEM KOMOMHATOP HBIX
C ACIIOJIb30BAHUEM DJIEKTP OHHBIX ¢bakToB U GOpMyII, B TOM YUCIIE B XOJI€
TabauL P aKTUYE€CKOM pabOTHhI C P UMEHEHUEM

CTaHJAP THBIX (PYHKIIMHA
Ciy4aliHble BEJIMYMHBI 14 Cnyuaitnas BenuuuHa. Pactipenenenue | OcBauBaTh MOHATHUSA: Cl1ydalHast

U pacrp efeneHus

BeposiTHOCTEH. JlnarpamMmma
pacnpenenenus. Onepanuu

HaJ| CIy4YalHbIMH BEJIUYUHAMMU.
[Ipumepsl pacnpenenenui. bunapHas
ciydaiiHas BeanduHa. [ 'eomerpuueckoe
pacn-penenenue. buHomuanbHOE
pacnpenenenue. MatemaTuieckoe
0XHUJAHUE CITyYaNHOW BEITUYHHBI.
CoBMecTHOE pacnp eejeHue By X
Cly4yaiHbIX BennduH. HezaBucumebie
ciy4aiiHble BeM4uHbl. CBOMCTBA
MAaTEMATUYECKOTO OKUIAHUS.

BEJIMYMHA, PacIIp eJelIeHue, TabInia
pacnpefeNneHus, 1uarpamMmma

pacIp eneyeHus.

Haxonute 3HaueHUs CyMMBI

Y [P OU3BEICHUS CITy YaHBIX BEJIMYHH.
Ctpoutb OMHapHBIE paCHp €AENECHUS
M0 OIIMCAHUIO COOBITUI B CITy4YalHbIX
onbiTax. CTpOUTH U pacno3HaBaTh
reoOMETP UUE€CKOE U OMHOMUAJILHOE
pacIp eneyeHus.

Pemath 3a1aun Ha BBIYUCIIEHUE
MaTEMaTUYECKOTO OKUJAHHUS.
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Martematruueckoe oxuaaHue OuHap HOM
CIIy4alHOW BEJIMYMHBI.
MaremaTudeckoe OKUIaHue
r€OMETP MUECKOTO 1 OMHOMHUAIBHOTO
pacrpenenennid. Jucnep cus

Y CTaHAapTHOE OTKIOHEHHE.

Jucriep cust OMHap HOM cy4yaiHOM
Benn4yuHbl. CBOMCTBA AUCIIEP CUH.
MatemaTnyeckoe 0OKUIaHUE

IIP OM3BEECHUS U IUCIIEP CUSL CyMMBI
HE3aBHUCUMBIX CIIy4YalHBIX BEJTUYHUH.
Jlucrep cust OMNHOMHATBLHOTO

pacnp eeneHus.

[Ipaktuueckas paboTta

C UCMOJIb30BAHUEM DJIEKTP OHHBIX
Ta0JIHI]

CTpOuTbh COBMECTHBIE P aCIIp €1 EHUSI.
N3y4aTe CBOWCTBA MAaTEMATUYECKOTO
0KUJIaHUA.

PemaTe 3a1a4n ¢ MOMOIIBIO
V3yYEHHBIX CBOKCTB.

[To n3yueHHbIM (hopMyJiaM HaXOIUTh
MaTEMaTUYECKUE OKUTAHUS
CIIy4ailHbIX BEJTMYMH, UMEIOLUX
reOMETP U4E€CKOE U OMHOMUAJILHOE
pacIp eneyeHust

OcBauBaTh NOHATHSA: JUCIIED CHS,
CTaHJAap THOE OTKJIOHEHUE CITyYaWUHOU
BEJINYUHBI.

Haxonuts nucnepcuro

II0 PacIIp €AEIICHHUIO.

N3yuyaTh CBOMCTBA AUCHED CUN.

[To u3yuennsiM opMyaaM HAXOJAUTh
JMCTIEP CHF0 OMHOMHUATLHOTO

pacnp eeNeHnsl, B TOM YHUCIIE B X0JI€
P aKTHIECKON pabOThI

OBILIEE KOJIMYECTBO
YACOB 110 ITIPOI'PAMME

34
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11 KJIACC
HaszBanue KonnuectBo OCHOBHBIE BU/IBI JEATEIILHOCTH
OCcHOBHOE€ coepKaHUE
pazzena (TeMbl) 4acoB 00y4Jaronuxcs
3aK0H OOJIBIIMX YUCEN 5 HepagenctBo UeObimena. Teopema Pa30upath qoKa3aTenbCcTBa TEOP EM.

YebOrimeBa. Teopema bepHynnu.
3akoH O0osbIIMX yncen. BeiOOp ouHbIif
METOJ] UCCIIEA0BaHUl.

[Ipaktuueckas paboTa

C UCMOJIb30BAaHUEM 3JIEKTP OHHBIX
TalIuIL

OcBauBaTh BIOOP OUHBIA METO]
VICCIIEIOBAHU, B TOM YHCIIE€ B XOJ€
P aKTUYECKON palboThI

DJIEMEHThI MAaTEMATHYECKO N
CTAaTUCTUKH

['enepanibHast COBOKYITHOCTh

U Clly4yaiiHasi BbBIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU XapaKTEPUCTUKAMMU.
OweHKa cpeaHero u IUcrep Cuu
reHEp AJIbHOM COBOKYITHOCTH

C MOMOILIbIO BHIOOP OUHBIX
xapakrepuctuk. O1ieHuBaHue
BEPOSITHOCTEH COOBITUH IO BHIOOPKE.
Cratuctuueckas runote3a. [Iposepka
[P OCTEUIIIMX TUIIOTE3 C MOMOIIBIO
CBOWCTB M3YUYEHHBIX PacIp e/leJICHUN.
[IpakTuueckas paboTa

C UCIIOJIb30BAaHUEM DIIEKTP OHHBIX
Ta0JIHI]

OcBauBaTh NMOHATHUSA: F'€HEP AJIbHAS
COBOKYITHOCTb, BBIOOpKa, BHIOOP OUHOE
CpeaHee U BBIOOpOUYHAS JUCTIEp CHsl.
Brruncisate BbIOOp OUHBIE
XapaKTepUCTUKU U HA UX OCHOBE
OIICHUBATh XapaKTep UCTUKU

reHep ajJbHOM COBOKYITHOCTH.
OcBauBaTh NOHATHS: CTATUCTHYECKAS
TUINoTE3A.

O1eHuBaTH BEP OSITHOCTh COOBITHIA

Y TP OBEPSATH MPOCTEUIITUE TUITOTE3BI
Ha OCHOBE BBHIOOP OUHBIX JaHHBIX,

B TOM YMCJI€ B XOJ€ TP aKTUYECKON
paboThI
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HenpepsiBHBIE CiTyualinbie
BEJIMYUHBI (pacipeneseHus),
II0Ka3aTeIbHOE

¥ HOp MAJIbHOE

pacup eneNeHus

IIpuMep pI HETIp €p BIBHBIX CITyYaWHBIX
BennuMH. OyHKINSA TUIOTHOCTH
BepOsATHOCTU. PaBHOMEpHOE
pacnpenenenue. IIpumeps! 3anay,

P UBOJAIINX K ITOKa3aTEIbHOMY

Y K HOpMAJILHOMY P acIIp €1eJICHUSIM.
@yHKIHS TIOTHOCTH BEP OSITHOCTH
II0Ka3aTEeJIbHOI0 PACIp €ACIICHHUS.
@yHKIHMS INIOTHOCTU BEP OSITHOCTH
HOPMAJILHOT'O pacIp e1eIeHUs

3HAKOMUTHCS MOHSITUSIMHU:

HEIp epbIBHASA Cly4yaiiHas

BEJIMYMHA, HEMP EP BIBHOE
pacrpenenenue, GyHKIUs TUIOTHOCTH
BEP OSITHOCTH.

HaxoauTs Bep 0STHOCTH COOBITHI

10 JJAaHHOU (PYHKITUHU TIJIOTHOCTH.
3HAKOMUTBCS C TOHSTUSMU:
ITOKA3aTENbHOE PACIIPE/IEIICHHE,
HOPMAaJIbHOE P aCIHp €JIE€JIECHUE.
Br11e1sTh O OTIMCAHUIO CITyYalHbIE
BEJIMYUHBI, pacHp e/IeJICHHbIE

10 MOKAa3aTeIbHOMY 3aKOHY,

[0 HOPMAJIbHOMY 3aKOHY.
Pa3bupaths npumepsl 3a1a4,

P UBOJSIINX K MOKA3aTETbHOMY
pacrp eIeTCHUIO U K HOp MaJIbHOMY
pacIIp e1eICHUI0

Pacnpenenenne Ilyaccona

IlocaenoBaTeabHOCTH O JMHOYHBIX
HE3aBUCHUMBIX COOBITH.

[Tpumep 3anaun, np UBOASAIIEH

K pacnpenenenuto [lyaccona.
[IpakTuueckas paboTa

C UCII0JIb30BAHUEM DJICKTP OHHBIX
Ta0JIHI]

Br11ensiTh 10 ONIMCAHUIO CTYYAUHOTO
OTIbITA BEJIUYMHBI, PACIp €AECICHHbIC

1o 3akoHy Ilyaccona.

Pewrate 3a1auu, B TOM 4HCII€ B XO€
[P aKTUYECKOUN pabOTHI C TP UMEHEHUEM
CTaHAAP THHIX (QYHKIIUH DIIEKTP OHHBIX
Ta0JIHIL
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CBsi3b MEXy ClTy4ailHBIMU 6 KoBapuanus 1ByX ciydyailHbIX OcBauBaTh NMOHATHA: KOBap MalKs,
BEJIMYUHAMU BennuuH. KoapuumeHnt koppensuuu. | Ko3QPUIHEHT KOp p eNSIUH, TUHEHas
CoBMecTHBIE HAOTIOACHUS JIBYX 3aBUCUMOCTb.
BeIn4YuH. Bb100p 0uHBIN KO3(pPuireHT | OueHnBaTh XapaKTep CBI3U MEKIY
Koppensauuu. Paznuune mexay CIIy4yailHbIMHU BETMYUHAMM, UCXOIS
JIMHEINHOM CBSI3bIO U NP NUMHHO- U3 P UP O/1bI JAHHBIX U BEIYMCIIEHHBIX
CJIIEZICTBEHHOM CBA3bIO. JIMHenHas XapaKTep UCTUK.
perpeccusi. [Ipaktuueckas pabota Hcnonp30Bath AuarpaMmmbl
C UCMOJIb30BAHUEM 3JIEKTP OHHBIX pacceuBaHus 1Jisl U300 aXKEHUs
Ta0JIHL] COBMECTHOTO P aCCEHBaHUS
JTAHHBIX.
Haxonute kosdduiirenTs ocu
JauarpamMMebl, B TOM YHUCIIE
B XOJ€ NP aKTUYECKOMN
paboTHI C MPUMEHEHUEM CTaHap THBIX
byHKIII
O06061m1eHNe 11 [IpencrapiieHre JAHHBIX C TIOMOIIBIO [TOoBTOP SITh U3YUYEHHOE U BHICTP AUBAThH

U CUCTEeMAaTH3aIMsg 3HaHUU

TAOJIUI] U JUarpamm, onucaTeabHast
CTATUCTHKA, OTIBITHI

C pPaBHOBO3MO>KHBIMU

AJIEMEHTAP HBIMH COOBITHSIMU,
BBIUMCIIEHUE BEP OSITHOCTEN
COOBITUH € P UMEHEHUEM (POP MY
U TpauyecKux METOJI0B
(KkoopauHaATHaA OpsmMas, 1ep €Bo,

CUCTEMY 3HAHUMU

&1




OdenepanpHas pabouas nporpamma | Maremaruka. 10—11 ximaccsr (yriyOneHHBId yPOBEHD)

auarpamma Ditepa), ciydaiHble
BEJIMYMHBI U pacIIp eJIeJIeHUs,
MaTeMaTUYeCKOe OKHUJIaHUE
CIIy4YalHOU BEITUYHUHBI

OBILLEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

34
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MNEPEYEHB (KOJU®UKATOP) IPOBEPSIEMBIX TPEEOBAHUI

K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI CPEJHEI'O OBIIETI'O OBPA3OBAHUA U DJIEMEHTOB
COAEPKAHUSA ITO MATEMATHUKE

I[JIH NP OBCACHUS CAUHOT'O I'OCY AAPCTBCHHOI'O 9K3aMCHA 110 MAaTCMATHKC ():[aJIee -

E'D nmo wmartemaTHke) HCHOJB3YyeTCs MepeueHb (KOAu(pUKATOp) IMpOBEPSIEMBIX

TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTelLHON Ip OrPaMMbI

CpemHero o01ero oopa3oBaHusI U 3JIEMEHTOB COJIep KaHUS.

IIpoBepsiemblie Ha EI'D no matemaTnke TpedoBaHMs K pe3yJbTaTaM 0CBOEHUS
OCHOBHOM 00pa30BaTeJILHOI MPOTrPaMMBI CPeIHEro 001ero 00pa3oBaHus

Kon
P OBEPSIEMOTO
TpeOOoBaHUS

[IpoBepsiembie TpeOOBaHUS K P EAMETHBIM PE3YJIbTaTaAM OCBOCHUS
OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBI CPEHETO 00IIEro
o0pazoBaHUs

1

Bnanenue MmerogamMu 10Ka3aTeNnbCTB, aJIrOPUTMaMU P €IICHUS 33/1a4;
yMeHue (GopMyJIHpOBaTh U OTIEP UPOBATh MOHITHIMU: OTIP E/ICIICHIE,
aKcuoMa, Teopema, CIeICTBUE, CBOWCTBO, P U3HAK, TOKa3aTEIbCTBO,
paBHOCUIbHBIE  (OPMYJUPOBKM;  MNPUMEHATh  UX;  YMEHHUE
dbopMyIHpoOBaTh OO0paTHOE W IPOTHBOIIOJIOKHOE YTBEPKICHHE,
NPUBOAUTh TPHUMEPHI W KOHTPHPHUMEPHL, HCIOJIb30BaTh METOJ
MaTEeMaTH4ECKOU VHTY KLU, NPOBOJIUTh  JOKa3aTelbHBIC
paccyXaeHus TpPH PEHICHWH 3a]ad, OICHUBATh JIOTHYECKYIO
NP aBWIBHOCTh PAaCCyXXIICHUH, yMEHHE OIEPUPOBATh ITOHSTUSIMI:
MHOJKECTBO, ITOJIMHOYECTBO, OTIEp allMH HaJ MHOXKECTBAMH; YMECHHUE
UCIIOJIb30BaTh TEOP €TUKO-MHOXKECTBEHHBIN armapatT JJIs OTHCAHHS
peaJIbHBIX TIPOIIECCOB U SIBJICHUH U TP U P CIIICHHUH 33124, B TOM YHCIIC
U3 JIPYTHUX YYEOHBIX MPEIMETOB; YMEHHE OIEp WP OBATh MOHSTUSMH:
rpad, cBI3HbINA Tpad, AepeBo, LMUKI, Tpad HAa MIOCKOCTH; YMEHUE
3a/1aBaTh M OMUCHIBATH I'Padbl pa3TUIHBIMU CIIOCOOaMU; HCIIOJIH30BATh
rpadsl pu pelieHny 3aaad

YMeHue OIICPp UPOBATH ITOHATUAMU: HATYPAJIbHOC YUCIIO, ICIIOC YUCIIO,
CTCIICHb C ICJIBIM IIOKAa3aTCIICM, KOPCHb HATYP aJIbHOM CTCIICHU,
CTCIICHb C PAalMOHAJbBHBIM IIOKAa3aTcjiEM, CTCIICHDb C I[Gf'ICTBHTCJIBHBIM
IIOKa3aTCJICM, HOFapI/I(bM quciia, CHHYC, KOCHMHYC MW TaHI'CHC
IMP ONU3BOJIBHOTO YHCJId, OCTATOK IO MOAYJIIO, pallMOHAJIBHOC YUCJIO,
HppalroHaJIbHOC  YHUCIIO, MHOKECTBaA HaTypajlbHbIX, MLCJIbIX,
paloroOHaIbHBIX, I[CﬁCTBHTCJIBHBIX qUCCII; YMCHHUC HCIIOJIB30BATh
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[P U3HAKH IETUMOCTH, HAMMEHbBIIINI 00U JEUTENb U HAUMEHbIIIES
oO111ee KpaTHOE, ANTOpUTM EBKIHIa U p €IeHUH 3a]1a4; 3HAKOMCTBO
C pPa3JUYHBIMU TMO3UWIMOHHBIMU CHCTEMaMM CUUCIICHUS, yMEHHE
BBITIOJTHSITH BBIYMCIICHUE 3HAUEHUH U 1P €00pa30BaHuUs BEIPAKEHUN €O
CTerieHsIMU W Jorapudmamu, npeoOpa3oBaHUs  JpOOHO-
palMOHAIBHBIX BBIPAXKCHUN; YMEHHE OINEepHUpPOBaTh MMOHSATUSIMU:
MOCIIEI0BATENBHOCTb, ap U(pMETHUECKast p Orpeccusi, FCOMETPUY €CKast
nporpeccus, 0ECKOHEUHO yObIBaroIIas reOMETp nIecKas Ip Orpeccus;
YMEHHUE 3aJ]aBaTh MOCIEN0BATEIbHOCTH, B TOM YHCIE C MOMOILBIO
pEeKyppeHTHbIX (OpMyJ; yMEHHE OIEpUPOBATh MOHITUAMU:
KOMILJIEKCHOE YMCII0, COTP SXKEHHBIE KOMIUIEKCHBIE YHUCA, MOJYJIb U
apTyMEHT KOMIUIEKCHOTO YHciia, (popMma 3aMnuch KOMIUIEKCHBIX YHCEI
(reomeTpuyeckasi, TP UTOHOMETpHUYECKasi U ajaredpanyeckas); yMeTb
1P OU3BOAUTH ap UPMETHUECKUE IEUCTBUS C KOMIUIEKCHBIMU YHCIIaMY;
NPUBOJAUTH MPUMEPHI HUCHOJb30BaHMUS KOMIUIEKCHBIX  YHCEN;
OTIepUPOBATh MOHATUAMU: MaTpula 2 X 2 u 3 X 3, onpeaenuTteib
MaTp UIbl, TEOMETP NUECKUI CMBICI OTIP EAEITUTENS

YMeHue onep upoBaTh MOHATUAMU: P aAlMOHAIBHBIE, UPPALIMOHAIBHBIE,
MOKa3aTeNbHbIS, CTENICHHBIC, TOTapUPMUUYCCKUE, TP UTOHOMETP MICCKHC
YpaBHEHUsT U HEPABEHCTBA, UX CHUCTEMBI; YMEHHUE OIIepUpOBATH
MOHSTUSIMU: TOKIECTBO, TOXKIECTBEHHOE ITp €00pa30BaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMa YPAaBHEHUW M HEPABEHCTB, PaBHOCHJIBHOCTH
YpaBHEHHWI, HEPABEHCTB W CHUCTEM; YMEHHE peEllaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MOMOIIBIO P A3JIMYHBIX [P UEMOB; P €IIATH
YpaBHEHHUsI, HEPABEHCTBA W CHUCTEMBI C IMApamMeTpoM; IpPHUMEHATH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIS P CIIEHUS] MATEMATHY €CKUX
3aJ1a49 ¥ 3a71a4 U3 pa3InIHBIX 00JIaCTe HAYKH U p €aJIbHON KU3HU

YMenue onepupoBarh MOHATUSAMH: (YHKIHUSA, YETHOCTb (PYHKIUH,
nep MOAUIHOCTh (DYHKIIMU, OTPAHUY€HHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHKIMK, OSKCTpeMyM (QYHKUMH, HAuOOJIbIIEE M HAUMEHbIIIEE
3HaYeHus: (YHKIUM Ha TPOMEXYTKE, HENpepbBHAS (QYHKIUS,
acuMnToThl rpaduka (QyHKIMHM, TepBas U BTOpas IpOU3BOIHAS
(GyHKUMK, TEOMETpUYECKUN M (PU3UYECKUH CMBICI TP OU3BOJIHOM,
nepBooOpa3Hasi, OMNpENENEeHHBI HMHTErpai; YyMEHHE HaXOIUTh
acuMnTOThl rpaduka QyHKIMU; YMEHHE BBIUYUCIATH I OU3BOIHBIC
CYMMBI, [P OU3BE/ICHNUS1, YaCTHOTO U KOMITO3UIIMH (PyHKIIUI, HAX OJTUTh
ypaBHEHHUE KacaTelbHOU K rpaduky (QyHKIMH, yMEHHE HaXOJUTb
NPOU3BOAHBIE 3JIEMEHTapHbIX (YHKLUUNA; YMEHHUE UCHOJIb30BaTh
P OU3BOAHYIO JJI51 KCCIIEI0OBaHUS (PYHKIMI, HAXOAUTh HAUOOJIBILINE U
HAaUMEHbIINE 3HAYEHUs (PYHKIMI; CTpOUTh I'pa(UKU MHOTOUJIEHOB
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C HUCIOJIb30BAaHUEM allllapaTa MaTEMAaTUYECKOTO aHAJIN3a; [P UMEHATH
MPOU3BOIHYI0  JUISI  HAXOXJIEHHUA  HAWIY4IIEero  pPEIICHUS B
NPUKIAAHBIX, B  TOM  YHUCIE  COLMAJIbHO-DKOHOMUYECKHX H
busnueckux 3ajadyax; HaXOJIWTh IUIOIIAAM U 00BeMbl (uryp c
MIOMOILbI0 HMHTErpajia; NPHUBOAUTH IMPUMEPBI MAaTEMATHYECKOIO
MOJIEIUP OBAHUS C IOMOIIIBIO TU(Pep eHIMATBHBIX YpaBHEHUM

YMmeHue omnepupoBaTh MOHATUAMU: rpaduk ¢yHKUMH, OOpaTHas
GyHKUMSA, KOMIIO3UIMS (PYHKUUH, TUHEHas (yHKLIWSA, KBaApaTHuiHas
byHKuMsA, pauuoHambHas ~— (QyHKUMs,  CTeNeHHas  (PyHKIus,
TPpUTOHOMETpUYECKUE (PYHKIMH, OOpaTrHble TPUTOHOMETPUUYECKUE
GyHKUMHM, TIOKa3aTeiabHas U jJorapudpmuyeckas GyHKUUU; YMEHHE
CTPOUTH Ipa(UKN NU3yUEeHHBIX (DYHKLMMA, BHITIOIHATH PE0Opa30BaHus
rpapuKoB (PyHKIHIL, UICTIOJb30BATH IpadUKH 151 U3y YEHHUS ITPOLIECCOB
Y 3aBUCUMOCTEW, NP U p ELIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MIPEIMETOB
U 3a/a4 U3 peajlbHOU XKU3HM; BbIpakaTb (OpMyJIaMH 3aBUCUMOCTU
MEXy BETUYMHAMHU; MCIOJIb30BaTh CBOMCTBA U Tpaduku GyHKIHI
JUIS pELICHUs YpaBHEHUH, HEPABEHCTB M 3aJay C MapaMeTpamy;
M300pakaTh Ha KOOPJMHATHOW IJIOCKOCTH MHOYECTBA P EUICHUI
ypaBHEHUH, HEPABEHCTB U X CUCTEM

YMeHue pemaTth TEKCTOBbIE 3aJ]aud Pa3HbIX TUIIOB (B TOM YHCIIE Ha
[P OLIEHTHI, JOJIM U YaCTH, HAa ABMKEHHUE, padOTy, CTOUMOCTh TOBapOB
U YCIyr, HAJOTH, 33aJa4d W3 O0O0JaCTH YNpaBJICHUS JTUYHBIMH H
CeMEUWHBIMU (UHAHCAMH);, COCTABIATH BBIPAKCHUS, yPaBHEHU,
HEPABEHCTBA M MX CHCTEMbl [0 YCIOBHUIO 3aJla4yM, UCCIIEI0BATH
MOJTy4YECHHOE P EIIEHUE U OLIEHUBATh P aBIOMOA00HOCTH P €3y JIHTaTOB;
YMEHHE MOJIEJIUP OBaTh PEaJbHbIE CUTYallMd HA S3bIKE MATEMAaTUKH;
COCTaBJIATH BBIP &KEHUS, Yp ABHEHHSI, HEPABEHCTBA U UX CUCTEMBI TI0
YCIOBHIO  3aJa4d,  MCCIIEIOBAaThb  IOCTPOEHHBIE  MOJENH C
WCMOJIb30BaHUEM arnapara ajareOpbl, HHTEPIPETUPOBATh MOTyYEHHBIN
pe3yJibTat

YMeHue omnepupoBaTh MOHATUSIMHU: CpEIHEe apHuPMETHYECKOE,
MeauaHa, HanOOoJbIllee U HaMMEHbIIIee 3HAUEHUS, pa3Max, TUCIIEp Chsl,
CTaHIApPTHOE OTKJIOHEHHWE YHMCIOBOrO HabOpa; YMEHHUE H3BIICKATh,
MHTEP I €TUPOBATH UH(POP MAIUIO, TP €/ICTABIICHHYIO B Ta0JIMIIaX, HA
nuarpaMmax, rpadukax, OTpaKkarollyl0 CBOMCTBa  peajbHbIX
NPOLIECCOB U SBJICHUM; MpEACTaBIsATh MHPOPMALUIO C MOMOLIBIO
Ta0JUIl U AUArpaMM; UCCIENOBaTh CTATUCTUYECKUE JaHHBIE, B TOM
Yyuclie ¢ NpPUMEHEHUEM Trpa@uyeckKux METOJIOB U SJIEKTP OHHBIX
CpEeACTB; TpaUUecKH MCCAEA0BATh COBMECTHbIE HAOJIIOACHUSA
C HOMOUIBIO JUAarpaMM pacCEeUBaHUs U JIUHEWHOU P Erp eCCUu
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YMeHue onepupoBaTh MOHATUSIMU: CIyYaWHBIM ONBIT U CITY4YanHOE
COOBITHE, BEPOSATHOCTh CIYUYAMHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C MCIOJIb30BaHUEM TI'p A(hUIECKUX METOI0B; TIP UMEHSIThH
(bOpMyJIBI CIIOKEHHUS 1 YMHOKEHHUS BEp O THOCTEN, POPMYJITy MOJTHOM
BeposTHOCTH, (opmyny bepHymm, xomMOuHaTOpHBIC (GaKTBI H
bopMyJIbl; OIICHUBATh BEPOSITHOCTU pEaJIbHBIX COOBITHH; yMEHHE
ONEpUPOBATh MOHATUSAMM: CllydyalHasi BEIWYWHA, PaCHpeIeSICHUe
BEP OSITHOCTE, MaTeMaTHYECKOE OKUJaHHE, JMCTIEP CHsl U
CTaHIAPTHOE OTKIOHEHHWE CIIy4ailHOWM BeNWYMHBI, (yHKIUH
pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOIO, NOKA3aTeIbHOIO M
HOPMAJIBHOTO PAacIpeacliCeHu; YMEHHE WCIIOJIb30BaTh CBOWCTBA
W3YYEHHBIX PACIPEICICHAN Ui PEUNICHUs 3a7a4;, 3HAKOMCTBO C
MOHATUSIMU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOUHBIX
WCCIEA0BAHUM; YMEHUE NPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIITUX YUCEN B TIPUPOAHBIX M OOIIECTBEHHBIX SBJICHHSIX; YMCHHE
ONEPUPOBaTh TMOHATUSIMHU: COYETAHUE, TIEPECTAHOBKA, YHUCIO
COUETAaHWW, YHUCIO TMepecTaHOBOK; OwmHOM HploToHa; yMeHue
P UMEHATh KOMOWHATOPHBIC (DAKTBI M PACCYKICHUS JIs P CIICHHUS
3a7]a4u; OILICHUBAaTh BEPOSTHOCTH PEaTbHBIX COOBITHIA; COCTABIISTH
BEP OSITHOCTHY IO MOJIENIb ¥ UHTEP ITPETUPOBATH MOy YEHHBINA PE3YJIBTAT

YMeHue omnepupoBarb NOHATHUAMH: TOYKA, NpPsSAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JydY, BEIMYMHA YTJIa, IUIOCKHHA YIOJ,
JBYTPaHHBIA yIroJ, TPEXIPaHHbIM YTOJI, CKp EIIMBAOIINECS TP SIMBIE,
1ap aJUIENbHOCTD U IEP NEHAUKYJISIPHOCTB TP IMBIX U IJIOCKOCTEH, YTOJ
MEXIY TP AMBIMH, YTOJI MEKY P SAMOU U INIOCKOCTBIO, YTOJI MEXKITY
IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKM JO IUIOCKOCTH, PacCTOSIHUE
MEXIY TMPSMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMU; YMEHHE
UCMOJIb30BaTh MPU PEHICHUH 3a/a4 W3YUYEeHHbIE (PAKTbl U TEOPEMBI
IUTAHUMETP UK; YMEHUE OLICHUBATH Pa3Mepbl 00bEKTOB OKPYKAIOIIErO
MHpa; CTPOUTh  MAaTEMAaTUYECKHE  MOJEIM C  IOMOLIBIO
reOMETP UYECKHUX MOHATUI W BEIWYMWH, PEIIaTh CBSI3aHHBIE C HUMH
TP aKTHYECKUE 3aJa4U

10

YMenue onepupoBaTh MOHATUSAMU: TUIOMAb GUTYPBL, 00BEM PUTYPHI,
MHOTOTPaHHUK, TP aBWJIbHBIN MHOT'OT'PaHHUK, CEUCHHE
MHOTOTpaHHUKA, Ky0, mapajienenumne/t, p u3ma, nup amuaa, Gurypau
MOBEPXHOCTh BpallleHus, [WIHHJP, KOHYC, I1ap, cgepa, MIoaab
ceprl, IIOHIAAb MOBEPXHOCTH NHUPAMHUIBI, MNPHU3MBI, KOHYCA,
MWINHApPA, o00beM Ky0a, TPSMOYTrOJIBHOTO MapasjeNenumnesa,
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nMpaMuibl, TPU3MbI, UWIHWHIpPA, KOHyca, IIapa, pa3BepTKa
MOBEPXHOCTH, CEUEHHSI KOHYCa U UWIMHIpPA, Nap aJUieIbHbIE OCH WU
OCHOBAaHHWIO, CEUEHHE Ilapa, IUIOCKOCTb, Kacaromascs cdepsl,
UWIMHIpPA, KOHYCa; yYMEHHUE CTPOHUTh CEYEHHWE MHOTOIPAHHUKA,
n300p aXaTh MHOTOTPAHHUKH, (PUTYPBHI U TTIOBEP XHOCTH B AIICHUS], HX
CEUEHHsI, B TOM YMCIIE C MTOMOIIBIO 3JIEKTP OHHBIX CPEACTB; YMEHHE
NPUMEHATh CBOWCTBA TE€OMETPHYECKUX (UTYpP, CaMOCTOSATEIHHO
dbopMyIupOBaTh OMpEneeHusT H3ydaeMbIX (QUryp, BBIIBUTATH
TUMOTE3bl O CBOMCTBAX M TMPHU3HAKAaX T€OMETPHUYECKUX Guryp,
00OCHOBBIBaTb WJIM ONPOBEPTaTh WX, YMEHHE P OBOIUTH
knaccudukanuio (GUryp 1O pas3iIudHbIM TPHU3HAKAM, BBITIOJHITH
HE00XOJUMbI€ JOTIOJTHUTEIbHBIE MTOCTP OCHUS

11

YMmeHue onepupoBaTh MHOHITHSAMHU: JBH)KEHHE B IIPOCTPAHCTBE,
nap ajuieJIbHbIM IEP EHOC, CAMMETP Usl Ha IJIOCKOCTH U B ITP OCTP QHCTBE,
MOBOPOT, MpeoOpa3oBaHue MoA00usi, MOJOOHBIE (PUTYPBI; YMEHHE
pacro3HaBaTh paBHbIE U TOA00HBIE (UTYPBI, B TOM YUCIIE B TP UPOJIE,
HCKYCCTBE, ap XUTEKTYpE; UCIIOIb30BaTh FEOMETPUYECKUE OTHO LI CHUS
IPU pEIICHUU 3aa4; HAXOIUTh TEOMETP MUECKUE BEIMYMHBI (JJINHA,
yroJi, Iioiaib, 00beM) NpU pEUICHUH 3a1a4 U3 APYruX y4eOHbIX
OpeaIMEeTOB W M3  peajbHOM KU3HM, YMEHHE  BBIUYMCITH
re€OMETP MUECKHUE BETNYMHBI (JJIMHA, YTOJI, IU10111a/lb, 00BEM, IIOLIA b
MOBEP XHOCTH), UCMOJIb3YsI U3YUEHHBbIE (POPMYJIBI U METOJABI, B TOM
qyyuclie: IUIoIiajgb MOBEPXHOCTH MUpPaMUbl, NPHU3MBI, KOHYCa,
HWINHApA, Iulomans cdepbl; o0beM KyOa, MPSIMOYTOJIbHOIO
nap ajuieyienuIeaa, TupaMuabl, NpU3Mbl, HUJIUHIpA, KOHyca, 11apa;
YMEHUE HAXOAUTh OTHOILLIEHUE 00BEMOB MOJOOHBIX PUTYD

12

YMeHue onepupoBarb MNOHATUAMU: NPSIMOYTOJbHAs CHUCTEMa
KOO IUHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPIUHATHI BEKTOPA, CyMMa
BEKTOP OB, IPOU3BECHUE BEKTOP a HA YUCIIO, PA3JI0KEHUE BEKTOpa 110
0azucy, cKaJsipHOE NP OU3BEIECHUE, BEKTOPHOE NP OU3BEIECHUE, YIOI
MEXIY  BEKTOpaMM; YMEHHE  HCIOJIb30BaTb  BEKTOPHBIA U
KOOP IMHATHBINA METOJ JJIs P CLIEHUS TEOMETP MUECKUX 3a7a4 U 3a1a4
JIpYTUX y4eOHBIX MpEIMETOB

13

YMenue BbIOMpaTh MOAXOMASIIMA METOA JUIs PELICHUs 3aJaul;
IIOHMMAHUE 3HAYMMOCTM MATEMATUKM B W3YYEHUM IPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIECCOB U SIBJICHUM; yMEHUE pacrno3HaBaTh
TP OSIBJICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE, YMEHHUE ITP UBOJUTH
MIPUMEPBl MATEMATUYECKUX OTKPBITUH POCCUWCKOM W MHUPOBOU

MAaTEMAaTUYECKOU HAYKHU
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IlepedeHb 3j1eMEHTOB COAEpPKAHUA, TPOBepsaeMbIX HA EI'D mo maTemaTuke

Kon [Ip oBep sieMblil STIEMEHT COIEP KAHUS
| Yucna v BEIYUCICHUS
1.1 Hartypanbnble 1 nenblie yucna. [IpuzHaku 1e1uMOCTH LETbIX YHCEI
1.2 | ParmonanbHbie yucia. OObBIKHOBEHHBIE U JECITUUHbIE IpOOU, MPOUEHTHI,
OECKOHEUYHbIE Mep HOANUECKHE P Oo0U
1.3 ApudpmMernueckuii  KOpEeHb  HATypaJibHOM  CTEMNEHH. [evictBus
C apu(PMETHYECKUMHU KOP HIMU HATYypaTbHON CTEIIEHU
1.4 Crenensb ¢ 1enbiM nokazateneM. CTeneHb ¢ palroHaJbHBIM MTOKa3aTelIeM.
CBoiicTBa cTeneHU
1.5 | CuHyc, KOCUHYC M TAaHT'€HC YUCIOBOr0 apryMeHTa. ApKCHUHYC, ap KKOCHHYC,
apKTaHI'€HC YHCIOBOTO apryMEHTa
1.6 | Jlorapugm uncna. JlecaTHuHbIE U HATYpaJbHbIE JTOTap UPMBI
1.7 | HdelictBuTenbHbie yncna. ApupMeTnyecKkue onep aluu ¢ 1eUCTBUTEN bHbIMU
yucinamu. [Tp ubnmxeHHbIe BBIYUCIEHUS, IPaBUIIa OKPYTJICHUS, IP UKUIKA U
OLICHKA PE3yJbTaTa BHIYUCICHUN
1.8 | IIpeoOGpa3oBaHue BBIpaKEHUN
1.9 | KommuiekcHble yncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 [enbie u 1p 0OHO-p allMOHATIbHBIE YP ABHEHUS
2.2 | UppaumoHanbHbIC ypaBHEHUSA
2.3 Tpuronomerpuueckue ypaBHEHUS
2.4 | IlokazaTenbHbl€ U JIoTap UGMHUUECKUE yPABHEHUS
2.5 [{enbie u 1p 0OHO-p alMOHATIBHBIC HEP aBEHCTBA
2.6 | UppammoHanbHbIE HEPaBEHCTBA
2.7 [TokazaTenbHbIC U JTOTap UPMHUIECKHE HEP aBEHCTBA
2.8 TpuroHoMeTp nueCKre HEP aBEHCTBA
2.9 | Cucrembl 1 COBOKYITHOCTH YPaBHEHUM U HEP ABEHCTB
2.10 | YpaBHeHus, HEpABEHCTBA U CUCTEMBI C ITap aMETP aMU
2.11 | Martpuna cucreMsl JIMHENHBIX ypaBHEHH. OIp e1eIuTeNnb MaTp ULIbI
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3 OyHKIHMHA U Tp aduKh
3.1 Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk Pysxmum. B3anmbo
oOparubie ¢yHkmuu. YeTHele W HedeTHbie (yHKIuMH. [lepnomnueckre
byHKIIH
3.2 | O6nactb onpeneneHus 1 MHOXKeCTBO 3HaueHui pyHkunu. Hynu QyHkimm.
[IpomexyTku 3HaKOTIOCTOSIHCTBA. [Ip OMEXYyTKM MOHOTOHHOCTH (YHKIUU.
Makcumymbl U MuHUMYMBbl (yHkuud. Haubosibiiee w1  HauMeHbIee
3HaYeHUE (PYHKIIMU HA TP OMEXKYTKE
3.3 Crenennas GyHKIMS C HATYypajdbHBIM M IEJIBIM MOoKa3aTeneM. Ee cBolicTBa
u rpaduk. CBOMCTBa U rpauK KOPHS N-OM CTENEHU
3.4 | Tpuronomerpuyeckue PyHKIMH, UX CBOUCTBA U rpaduku
3.5 |Iloka3arenpHas u Jorapudmudeckasi QyHKIIUN, UX CBOMCTBA U TP aUKH
3.6 |Touku pa3psiBa. AcumnToTel rpaduxoB ¢ynkuuid. CBoicTBa (yHKIINH,
HEMp epbIBHBIX HA OTPE3KE
3.7 |llocnenoBaTenbHOCTH, CIOCOOBI 3a/IaHUS TOCIEA0BATEIbHOCTEN
3.8 | Apudmernueckass u reoMmerpuueckas nporpeccuu. @opmylia CIOXKHBIX
P OLIEHTOB
4 Hauana maTemaTHyeckoro aHajinza
4.1 [IpousBoanas ¢pyukuuu. [1pousBoiHbIE 371eMEHTap HBIX PYHKITHI
4.2 [Ip umeHeHre Ip OM3BOTHOM K MCCIICTOBAHMIO (DY HKITII HA MOHOTOHHOCTh M
sKcTpeMyMbl. HaxosxaeHne HauOONbIIEro M HAUMEHBILIErOo 3HaudeHus
(GYHKIIMHM Ha OTpP €3Ke
4.3 | IlepBooOpa3znas. UuTerpan
S5 MHoxecTBa U JIOTUKA
5.1 MHoxkecTBO, onepanuu HaJ MHOKecTBaMu. /[narpammel Dunepa — Benna
5.2 |Jloruka
6 BeposiTHOCTh U cTaTUCTHKA
6.1 OnucaTtenbHasi CTATUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOmraTOopmKa
7 ['eomerpus
7.1 @urypsl Ha IIOCKOCTH
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7.2

[IpsiMble U TUIOCKOCTH B P OCTP AHCTBE

7.3 | MHOrorpaHHHUKH
7.4 Tema u MOBEpXHOCTH Bp alllEHUA
7.5 Koop nuHaTel u BEKTOP bI
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